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IMpo¢uias noaAroroBKM
"Heopranuveckasi XuMHusi 1 XMMH S KOOPAUHALMOHHBIX COeUHEHMI"

AHHOTAUM Ppado4uX MPOrpaMM AUCHMILIMH
HNuocTpanHblii A3bIK, UTHOCTPaHHBIN A3bIK B IPO(ecCHOHAILHOM 1eATeIbHOCTH

1. MecTo AucuUmInHbI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMmbl

Huctunnuna «IHOCTpaHHBIA SI3BIK» BXOAMT B 0a30BYI0 4acTh Onoka bl «JlucturinHs
(Moynm)» kak obsi3aTenbHas qucuuminHa 51.0.01.

JucuunnuHa «/HOCTpaHHBIH $3bIK B NPOQECCHOHAIbHOU JAEATEIbHOCTU» BXOJUT B
6a30Byr0 yacth O610ka b1 «Jluctuminasl (Moaynn)» Kak obs3atenpHas auciuruimaa b1.0.02.

K rcxonHpM TpeOoBaHUAM, HEOOXOAUMBIM JUTSI H3YYE€HUS JUCIUTUIAH, OTHOCSATCS 3HAHUS,
YMEHUSI U KOMIIETEHINH, CHOPMUPOBAHHBIE B IPOILECCE HM3YYECHHUS TAHHOM IWCIUILIMHBI B
cpeaHeM o0111e00pa30BaTeIbHOM YUPEKACHHUH.

2. Hesan ocBOEHUS THCHMIJIHHBI:

o (hopMUpOBaHNE MEXKYITBTYPHOW KOMMYHHUKATHBHON KOMIETCHIIMH JUISl PEHICHHs 3ajadq
MEXJIMYHOCTHOTO ¥ MEXKKYJIBTYPHOTO B3aHMMOJICUCTBUSI B OBITOBOM, COIMANBEHO-KYIIBTYPHON
cdepax KU3HENEATETLHOCTH B B 001aCTH MPOo(ecCHOHATBHO-OPHUEHTUPOBAHHOTO OOIICHWSL.

3. Kparkoe coagep:xanue TUCHMILIHH
Student’s Life: cBenenus o cebe, cembe, Apy3bsiX, CBOEH KBapTHpE, pacHopsaKe JHSI, Xo00u;
Education: yueOHoe 3aBeneHue, ydeOHbII Mpoiiecc B By3e, 00pa3oBaHKe B 3apyOSKHBIX BYy3aX,
Oymymias npodeccus, chepsr poQeCCHOHATBHOM NESITETHHOCTH, CUTYaIluH
npodeccuoHaNbHOTO B3amMoJeicTBHsI, pe3toMe; Crosscultural Studies: kymbTypa u Tpaguiuu
POIHOIN cCTpaHbl M CTpaH M3y4yaeMoro f3bIKa; IPaBHJIa PEUEBOrO JSTHKETa, CUTYyalluu
MoBceTHEBHOTO oOmIeHus; Visiting foreign countries: Omucanue MyTEMIECTBUS, TOE30K; J0CYT
TeaTp, KUHO, My3€H; 0OMEH MHEHUSIMU U BIICUATICHUSIMU.

4. Komnerenuuu, popmMupyembie B pe3yJabTarTe 0CBOCHUS IMCHUIINHDI
. CHOCOOEH OCYIIECTBIIATH JENOBYI0 KOMMYHUKALIMIO B YCTHOW M MHCbMEHHOH (opMax Ha

rocyaapcTBeHHOM si3bike Poccuiickoit deneparuu u uHOCTpaHHOM(BIX) s3bIKe(ax) (YK-4).

5. Ilnanupyemble pe3yJabTaThl 00y4YeHU s

B pe3ynbraTe 0cBOEHUS AUCUUILUIMHBI CTYACHT HOJIKEH:
3Hamy:

J OCOOCHHOCTH TPOU3HOCUTEIBHON CTOPOHBI peur: OYKBbI M 3BYKH HX IEepenaroulue,
WHTOHAIIMIO BOIIPOCUTEIBHOTO M OTPULIATEIHHOTO IPEIOKEHUS, IePeUUCICHUS;

. AKTUBHBIN JIEKCUYECKUI MHHHMYM JUIsl TIPUMEHEHUS B MPOAYKTHUBHBIX BHUIaX pPEUYEBOIl
NEeSITeNbHOCTH (TOBOPEHUMH W TMHCHbME) W JIONOJHUTENbHBIM MAcCUBHBIA JIEKCUYECKUI
MUHUMYM JUIsI PEHENTUBHBIX BUJOB PEUEBOIl NEATEIBHOCTH (ayIUpPOBAHHE W MUCHMO) B
pamKax u3y4eHHOU TeMaTuku u npu peanuzanuu CPC;

. 0a30BbI€ TpaMMaTUYECKUE KOHCTPYKLHWH, oOecredyuBaroniye oOlmeHrne B paMKax
M3YYEHHBIX TE€M, I'paMMaTHYECKHe CTPYKTYpPbl MAaCCUBHOTO IPaMMAaTHYECKOTO MUHUMYMa,
HEOoOXOoMuMBbIe JUIsI TIOHMMAaHHUS TPOYUTAHHBIX TEKCTOB, TMEPEeBOJa M TMOCTPOSHUS
BBICKa3bIBAHUH IO IPOYUTAHHOMY;;

ymembo:
. peann3oBaTb MOHOJIOTMYECKYIO PEYb B PEUEBBIX CUTyalUsAX TEM, MPEIyCMOTPEHHBIX
IIPOrpaMMON;

e  BECTM OJHOCTOPOHHUM  JHAJIOT-paccrpoc, ABYCTOPOHHUM  AMANOr-paccrpoc, ¢
BBIPAKEHUEM CBOETO MHEHUS, COXKAJICHNUS, YAUBIICHHUS;

®  [IOHMMATh Ha CIyX yueOHbIE TEKCThI, BHICKA3bIBAHUS TOBOPSAIIMX B paMKaxX U3YUYEHHBIX TEM
MOBCETHEBHOTO M TNMPO(ecCHOHAIBHO-OPUEHTUPOBAHHOTO OOIIEHUsI C OOLIUM U HOJHBIM
OXBaTOM COJEpKaHMS;



L4 YuTaTb TCKCTHI, COO6H_ICHI/ISI, 9CCE C 06H_II/IM U TIOJIHBIM IIOHMMAaHHUEM COACPKAHUA

IIPOYUTAHHOIO;

° 0(pOPMITSITh MUCEMEHHBIC BEICKA3bIBAHUS B BUJIE COOOIICHMIA, TUCEM, TPE3CHTAIIHI, JCCE;

6/1a0embu:

L] I/I3yT-IaeMI)IM A3BIKOM JIA peaﬂmaulxm HUHOA3BIYHOI'O O6H_I€HI/I$I C y‘-IeTOM OCBOCHHOI'O
YPOBHS,

. 3HAQHUSMH O KyJIbType CTPaHbl H3y4aeMOIO S3bIKa B CPaBHEHMH C KYJIbBTYPOU H
TpaguIUsIMUA POJHOIO Kpast, CTPaHbI;

L] HaBbIKAMHU C&MOCTO?ITGJH)HOI\/JI pa6OTI)I 10 OCBOCHHUIO I/IHOCTpaHHOFO SA3bIKA,

. HaBBIKAMH Pa0OTHI CO CIOBapeM, HHOS3bIYHBIME caiitamu, TCO.

6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:

6 3aueTHbIX enuHMI (216 gacos).

7. @opMa KOHTPOJIA:

[TpomexyToduHas aTTecTamus — 3a4eThl (3 ceMm.), 3k3ameH (4 cem.).

Hcrtopus

1. MecTo ucuunaiuHbl (MOAyJis1) B CTPYKType 00pa3oBaTe/bHOM POrpaMMbl
Hucuunnuna «Mcropus» Bxoaut B 6a3oByro yacth Onoka bl «/lucuurminnsl (Moaynn)»

Kak oOsg3arenpHas mucrumwinaa 51.0.03
2. llesm ocBOeHMS TUCUMIIIIUHBI:

. chopMupoBaTh y  CTYJIEHTOB  KOMIUIEKCHOE  MpEJICTaBiIeHHE 00  OCHOBHBIX
3aKOHOMEPHOCTSX U OCOOEHHOCTSX BCEMHPHO-HCTOPUYECKOTO Ipoliecca ¢ aKIEHTOM Ha
n3ydeHue ucropuu Poccuu, ee KylbTypHO-UCTOPUUECKOM CBOE€0Opa3nu, MECTe B MUPOBOM
1 €BPOTIEHCKOM ITUBUIIM3AIMH 11 ((OPMUPOBAHUS TPAKTAHCKOM MO3UIUH, TATPUOTU3MA,

. BBECTH B KPyr HCTOPUYECKMX TpoOJeM, CBS3aHHBIX C OOJIacThio  Oymyriei
po(hecCHOHATLHON ICSATEIIEHOCTH;
. BBIPA00TATh HABBIKH MOJYUEHHUS, aHATIM3a U 0000IEHUS HCTOPUIECKOU HHPOPMAIIUH.

3. Kpartkoe coaep:xaHue TUCHUILIHHbBI
Merononoruss u Teopusi ucTopuueckod Hayku. Hcropuss Poccum — HeoThemiiemasi 4acTh
BceMupHoil uctopuu. IlpupomHo-reorpaduueckrie, IreoNOJUTUUYECKHE, COLMOKYIbTYpHBIE U
STHOHALIMOHAJIbHBIE 0COOCHHOCTH UCTOpHYeckoro pasputus. JpesHss Pych. Pycckue 3emnu B
XI1-XV BB. CranoBnenue u passurue Poccuiickoro rocymapcrsa (XVI-XVII BB.). Poccuiickas
umnepus. Mup u Poccus B Hawame XX Beka. ®eBpanbckas u OKTIOpbCcKas PEBOJIIOIMH.
I'paxxnanckas BoiiHa u BoeHHas uHTepBeHlMs B Poccun. Coserckast Poccust u CCCP B 1920-¢
rogel. CCCP B 1922-1953 rr. Kypc Ha CTpOUTENBCTBO COLMAIM3MA B OJHOM CTpaHE U €ro
nocnencTeus. MupoBas BoitHa. Benukas OtedectBenHas BoiiHa. CCCP B MOC/I€BOCHHBIE T'OJIbI.
Cosetckoe o6mecTBo B 1965-1984 rr. CoBerckuit Coro3 B rojpl nepectpoiiku. CTaHOBIEHUE
HOBOW Pocculickoit rocyaapCTBEHHOCTH.

4. Komnerenuuu, gopmMupyembie B pe3yJibTaTe 0CBOCHHS TMCUHUILINHBI

J CrocoO€H OCYIIECTBIATh IOUCK, KPUTHUYECKMH aHanu3 HUHPOpPMaLuH, HPUMEHATh
CHCTEMHBIi TOJIXO0/1 IS pelieHusl nocTtaBieHHbIX 3a1a4 (YK-1).
o CrnocobeH BOCIPUHHMATh MEXKYJIbTYpPHOE pa3zHooOpa3ue oOliecTBa B COLMAIBHO-

HCTOPUYECKOM, dTHUECKOM U (puocopckoM koHTekcTax (YK-5)
5. IlnanupyemMble pe3yJbTaThl 00y4eHHs
B pe3ynbraTe 0CBOCHHUS AUCIUILIMHBI CTYICHT HOJIZKEH:
3HamMb:
J 3aKOHOMEPHOCTH U 3Talbl HCTOPHUYECKOIO IPOIIECCa, OCHOBHBIE COOBITHUS U IPOLECCHI
MHUPOBOH U OTEUECTBEHHOM SKOHOMHUECKOH NCTOPHUHU;
ymemp:
o MPUMEHITh TMOHATUHHO-KATerOpUaIbHBIA ammapar, OCHOBHBIC 3aKOHBI T'yMaHUTAPHBIX H
COLIMANIBHBIX HAayK B MPO(eCCHOHAIBHOM JeITeNbHOCTH;



J OPUEHTUPOBATHCSI B MHUPOBBIX MCTOPHUYECKHX MpoIleccax, aHAIU3UPOBaTh MPOLECCH U
SIBJIICHUS, IPOUCXOSIINE B OOIIECTBE;
enademu:
J HaBBIKAMH IEJIOCTHOTO TMOJIX0/1a K aHAJIU3y Mpo0IieM o01ecTBa
6. O01mast TPy10eMKOCTh JUCHUIJIMHBI:
4 3aueTHbie enuHuLlbl (144 yaca).
7. ®opMa KOHTPOJIA:
[Mpomexyrounas arrectanus — 3k3ameH (1 cem.)

dunocopus

1. MecTo AMcHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMbl
Jucuunnuna «Punocodus» BXOIUT B 6a30ByI0 yacTh 010ka b1 «lucuuniansabsl (MOIYIN)»

Kak o0s3arenbHas aucuuiuinaa b1.0.04
2. e ocBOeHUSI IMCIUTLIHHBI:

J (dbopMuUpOBaHHE y CTYIEHTOB HAYYHBIX TPEACTABICHAN O MHUPE B LIEJIOM M MECTE YEJIOBEKa
B HEM, O MYTAX U CIIOCO0AX MO3HAHUS U MPeoOpa30OBaHUs YEIOBEKOM MHUpPaA, 00 OCHOBHBIX
3aKOHOMEPHOCTAX OOIIECTBEHHOIO ITporpecca u 0 OyayllleM YelIoBEeYeCTBa.

3. Kparkoe coaep:xanue TUCHMILIHHbBI

®dunocodus, ee mpeaMeT U poib B obmectBe. [Ipobnema cymHoctn ¢unocopun. CTpykTypa

¢dunocodcekoro 3HaHusA. Oynkmuu dunocopuu. Ucropus dunocodpun. dunocodus IpeBnero

Bocroka. Antuunas Quiocodusa. HMcropust 3anmaaHoit ¢unocodekoit Meicnu. Pycckas

¢unocodpuss CoBpemennass ¢uinocopus 3anama. I[IpoOmemsl dumocoPpckoit OHTOIOTHH.

VYHuBepcanpHble cBsA3U ObiTus. [uanektuueckoe muponoHumanue. Cosznanue. Dunocodus

no3Hanus. Hayunoe mo3nanue. O01ecTBo, HCTOPHS, KylnbTypa O yHKIIMOHUPOBAHUE U PA3BUTHE

oOmiecTBa.
4. Komnerenuuu, popmMupyembie B pe3yJabTarTe OCBOCHUS IUCHUIINHDI

e (Crnoco6eH OCylIEeCTBJIATh MOUCK, KPUTUYECKUH aHaIu3 MHPOpMal UM, NPUMEHSTh
CUCTEMHBIN MOAXO0/, [I/Is pelleHUs MoCTaBJeHHbIX 3a4a4 (YK-1)

e (Cnocob6eH BOCHpUHUMAaTh MeXKyJIbTYpHOe pa3HOo0Opa3ue 00111eCcTBa B COLAAIbHO-
WCTOPUYECKOM, 3TUYECKOM U pusocopckoM KoHTeKcTax (YK-5)

e (CnocobeH ynpaBJiiTb CBOMM BpeEMeHEM, BbICTPaWBaTh U Pean30BbIBATh
TPaeKTOPHUIO CAaMOPa3BUTUS HA OCHOBE IPHUHLUIIOB 00pa30BaHuUs B TeYeHHE BCel
*ku3HU (YK-6)

5. Ilnanupyembie pe3yJabTaThl 00y4YeHU s
B pe3ynbraTe 0cBOEHUS AUCUUILIIMHBI CTYACHT HOJIKEH:

3HAMb:

. TPaJMIIMOHHBIE M COBPEMEHHBIE MpoOJeMbl ¢GuiIocodun U METoIbl  (PHIIOCOPCKOTO
UCCIICIOBaHUS;

. BO3MOJKHBIC TIPUYHHBI, TOPMO3SIINE CAMOCOBEPIICHCTBOBAHUE U BO3MOXHBIC IyTH HUX
yCTpaHEHHUS;

ymemp:

J KPpUTHUYECKH  aHamu3upoBaTth  (umocodckue  TEKCThI,  KIACCUPUIMPOBATH U
CUCTeMAaTHU3UpPOBaTh HampaBieHus GunocodCckoit MbICTH, U3TaraTh y4eOHBIN MaTepHal B
oOnacti puIOCOPCKON AUCIUIITUHBI;

J OIICHUBATh CBOM JIOCTOMHCTBA M HAMEUATh IyTH UX Pa3BUTHS;

enademu:

J METO/IaMHU JIOTHYECKOTO aHalln3a, HaBbIKaMH IMyOTUYHON peyH, apryMeHTalluu, BEACHUS
JMCKYCCUU U TIOJIEMUKU;

J ocHOBaMH (puiocockux 3HaHUHM Kak 0a3bl POPMUPOBAHUS MUPOBO33PEHHUS;

J MOHMMAHUEM CMBICIIa  YEJIOBEYECKOro ObITHSA, pOJIM HPABCTBEHHOIO  BBIOOpA,

B3aMMOCBA3HU CBO60,Z[LI 1 OTBCTCTBCHHOCTH,



J CIOCOOHOCTBIO  CAMOCTOSITENIBHO ~ NPHOOpETaTh M HCHOJB30BATh  TEOPETUYECKUE
obmedmiocopckrue  3HAHUS B~ MPAKTHYECKOW  JEATCIHOCTH,  CTPEMJICHHEM
K CaMOpPa3BUTHIO.
6. O01mast TPy10eMKOCTh JUCHUIJINHBI:
4 3aueTHbie enuHuLlbl (144 yaca).
7. @opMa KOHTPOJIA:
[MpomexyrouHas aTTecTanus — 3k3ameH (4 cem.)

IKOHOMHKA ¥ OCHOBBI l'lpOQKTHOﬁ HCATECJIbHOCTH

1. MecTo ucuunaiuHbl (MOAyJIs1) B CTPYKType 00pa3oBaTe/bHOM POrpaMMbl

JucuumuimHa « JKOHOMHKa» BXOIUT B 0a30ByI0 4acTh Osioka b1 «/luciummuas (MOLyIIH )»
Kak o0s3arenbHast nucuuruinaa 51.0.05

2. lenab ocBOEHUSI NUCHMILINHBI:

° (dbopMHpOBaHHE Yy CTYJIEHTOB OCHOB COBPEMEHHOTO JSKOHOMHYECKOTO MBIIIJICHUS,
IIEJIOCTHOTO TIPEJCTABJIICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DSKOHOMHYECKOW KH3HU
oOrrecTBa.

3. KpaTtkoe conep:kanue JUCHUTIIHHBI

Mepkantunusm. I[llkona ¢usnokpatoB. PolHOUHas 1IKoja KJIAacCUKOB. MapkcucTcKas
SKOHOMHYECKAsh IIKOJA. OKOHOMHKC. Heokmaccmueckoe M KEHHCHAHCKOE HAIPABIICHHUS.
[Ipenmer skoHOMHKH. OOIIECTBEHHOE TMPOM3BOACTBO. DKOHOMHYECKHE  OTHOILIEHUS.
[ToTpe6HOCTH. DKOHOMMYECKHE TOTPEOHOCTU. besrpannyHOCTh MOTpEeOHOCTE. DKOHOMHUYECKHE
6nara. Pecypcbl. DkxoHoMuueckue pecypcbl. OrpaHHYeHHOCTh pecypcoB. Buasl pecypcos:
3eMJis, KamuTajl, TpyHd, NpeInpUHUMATEIbCKas CIOCOOHOCTh. MeTOo/I0JIOTHSI 3KOHOMHYECKON
TEOpPUHM U €€ OCOOEHHOCTH. OKOHOMMYECKHE IPUHIMIBI — HKOHOMMYECKas IOJIMTHUKA,
paspemiaromas HKOHOMHUYECKHE HNpoOiaeMbl. MeToapl SKOHOMHYECKOTO  HCCIEIOBaHMSL:
HaOmoAeHNEe U cOop GakToB, 000OIICHHS, SKCTIEPUMEHT, MOJISTUPOBAHKE, a0CTPAKITUs, aHATN3
U CHUHTE3, CUCTEMHBIN MOJXO0MA, MHIYKIUS U eAYyKLUs, THIIOTE3a, UCTOPUUECKUI U JOTMUYECKUH,
rpapu4IecKuil.

HopmaTuBHasg 1 NO3UTHUBHAS SKOHOMMYECKasl TeOpUsi. MUKpO- U MakposKOHOMHKA. OCHOBHBIE
SKOHOMHUYECKHE MpOoOJIeMBbl, cTosiue Iepel oOmecTBOM. THIMbl SKOHOMHYECKUX CHCTEM:
pBIHOYHAs, KOMaHJHas, CMellaHHas, TpaauiuoHHas. Ilepexonnas 5skoHomuka. Tumbl
SKOHOMHYECKUX CHUCTEM IO JPYrUM IpHU3HAKaM KJIACCU(PUKALUU HKOHOMHUYECKUX CHUCTEM.
Copoc. Bennuuna cripoca. 3akoH cripoca M TpU YpoBHs ero aprymeHtrauuu. Kpupas cmpoca.
WuauBuyabHBIA M pBIHOYHBIN cipoc. JlerepMuHaHThl ((akTopbl) cnpoca. M3MeHeHus crpoca
U U3MEHEeHus BelnMuuHbl (0O0bema crpoca). Ilpemnoxenue. Benuuuna mnpeioxeHus. 3akoH
npeioxxenus. Kpusas npemnoxenus. Jlerepmunantel ((pakropsl) npemioxenus. M3menenus
IPEUIOKEHUST U W3MEHEHMs BenuuuHbl (00beMa) mpeanokeHus. BzaumopelicTBue crpoca
U MIPEUIOKEHUS: PAaBHOBECHAS 11€HA U PABHOBECHOE KOJIMYECTBO TOBAPOB. YpaBHOBEIIMBAIOLIAS
¢ynkuus ned. CraTM4HOCTh paBHOBecHs. M3meHeHus npemnoxkeHus M cropoca. BpeneHue
rocyaapcTBOM (UKCHPOBAHHOTO MMHHUMAJIBHOTO YPOBHS LIEH M MOTOJIKA LI€H. DJIaCTUYHOCTh
cnpoca M mnpeioxenus. LleHoBas snactuuHocTh crnpoca. KosdduuuMeHT 31acTUYHOCTH, €ro
¢dopmyna. Buabl 11€HOBOH 53JaCTUYHOCTH CHpoca: aOCOJMIOTHAs 3JIACTMYHOCTh, 3JIACTHYHBIN
CIPOC, HEINACTHUUHBIA CHpoc, aOCOTIOTHO HEITACTUYHBIM crpoc. DakTopbl, BIMSIOIKME Ha
LIEHOBYIO AJIACTUYHOCTH CIPOCca. DINACTUYHOCTD NMpeiokeHus. [IpeanpuHuMarenscTBO Kak BUJ
X03AWCTBEHHON JeaTenbHOCTH. OCOOEHHOCTH POCCHICKOTrO MpeanpuHUMarenbcTBa. TeHeBas
skoHoMuKa. [lpeampustue (pupma), opranuzanvoHHsle ¢Gopmbl. M3aepxku: CyIHOCTh
U TPUYUHBL. ODKOHOMHUYECKHE M3JIepkKu. Ponb um3nepxkek B skoHoMuke. Knaccudukarus
U3JIEpKEK I0 pa3HbIM KPUTEPHsSIM: YacTHbIE M OOILIECTBEHHBbIE, O€3BO3BpATHbIC, H3JCPIKKH
IIPOM3BOJICTBA M pEaIU3alM, U3AECPKKU MPOU3BOJICTBA U 3aTpaThl YIYIIEHHBIX BO3MOXKHOCTEN
(BMEHEHHbBIE M3JIEPXKKH), BHEIIHNE (SIBHBbIC) M BHYTpeHHUE (HEsIBHBbIC) M3/AepKKkU. HopmanbHas
npuObLIb. BhIpyduka OT peanuzanuy NpoaAyKIMHU. DKOHOMHYECKass M Oyxraiarepckas MpUObLIb.
VYcnoBus MomydeHHsi 5KOHOMUYECKON NMPUOBUIM WK cBepXIpuObUIH. V3aep KU MpOU3BOICTBA



B KpaTKOCpouHbIi nepuo. IlocTosiHHbIe U IepeMeHHbIe (paKTOpbl Ipou3BoACTBa. [locTosiHHBIE,
nepeMeHHble U olmmme u3nepxkku. I'paduku 3tux m3aepkek. KoHKypeHInss — OCHOBHas 4epTa
phIHKa. Buabpl KOHKYpeHIIMM: COBEpLICHHAs U HECOBEpIIEHHas. PpIHOYHAs BiacTh MpoJaBLa.
CreneHp pBIHOYHOM BJIacTM — YWCTash MOHOIIOJMUS, OJIUIOIOJIUS, MOHOIIOJIMCTUYECKAS
KOHKYpPEHLIUS.

[ToHATHE HaMOHANBHOW 3KOHOMHUKH. l{enn HanMOHAIBHON YKOHOMMKU. MaKpO’KOHOMHYECKast
nonutuka. CTpykTypa HAIMOHAJbHOM SKOHOMHUKH: BOCIIPOM3BOJCTBEHHAs, COLMaJIbHA,
oTpacieBasi, TeppuropuanbHas. Mappactpykrypa. CTpyKTypHbIE CABUTH B d3KOHOMMKE Poccun
Ha JTarne nepexojaa K pelHKY. Kpyroo6opor n0xon0B U npoaykroB. [loHsATHE «3KOHOMUYECKUIT
poct». llokazaTenu M 3HaYEeHHME SKOHOMHUYECKOrO pocTa. THUmIbl SKOHOMHUYECKOTO PpOCTa.
OcHoBHBIE (aKTOPBI IKOHOMUYECKOTO pocTa. KOHIENInu SKOHOMHUYECKOTO POCTa. 3aHATOCTh
u Oespaboruia. Buabl 06e3pabotunibl. YpoBeHb Oe3paboTuiipl. DYHKIMU JCHET: Mepa
CTOMMOCTH, CPEICTBO OOpaleHHs, CPeICTBO cOepekeHus. Buapl neHer. 3akoH JEHEKHOTO
oOpaienus. [Ipeanoxenue aener. [lenexxnplie arperarsl. Cpoc Ha A€HbIH. [IeHEXKHBIN PBHIHOK.
PaBHOBecHe Ha IEHEKHOM PBIHKE.

4. Komnerenuuu, gopmMupyemblie B pe3yJibTaTe 0CBOCHHS JMCIHUIJIMHBI:

e (CnocobeH OCyIeCTBJATh MOUCK, KPUTUYECKUMHA aHaIu3 WHPOpMaLUHM, NPUMEHSATh
CUCTEMHBIN MOAXO0/, [I/Is pelleHUs MOCTaB/JeHHbIX 3a4a4 (YK-1)

e (CnocobGeH onpeJensiTh KPYT 3a/jay B paMKax [0CTaBJI€HHOH 11eJ11 U BbIOUpaTh
ONTUMaJIbHbIE CIIOCOOBI UX pellleHHs], UCX0/1d U3 JIeHMCTBYIOLIMX IPAaBOBBIX HOPM,
MMEIOLIMXCS pecypcoB U orpaHndeHuit (YK-2)

5. Ilnanupyemble pe3yJbTaThl 00y4YeHU s
B pe3ynbraTe 0cBOEHUS AUCHUUILIMHBI CTYACHT HOJIKEH:

3HaAMb:

° OCHOBHBIC KATETOPUH M TIOHSTHS SKOHOMHKH;

ymemp:

° WCIIOJb30BaTh ~ OCHOBHBIC  TOJIOKEHHWS W METOABl  DKOHOMHYECKOM  HayKu
B Mpo(heCCHOHATBHOM JIeATeTLHOCTH;

é/1a0embn:

° KyJIbTypOH MBIIUICHUS, CIIOCOOHOCTBIO K BOCHPUATHIO, aHAINU3y, O0OO0OIICHHUIO

nH(popManny, TOCTAaHOBKE IIeJIel U BBIOOPY MyTEH €€ JOCTUKEHHUSL.
6. O0mas TPy10€eMKOCTb AU CHUIIJINHBI:

2 3aueTHBIC enuHUILIBI (72 Jaca).

7. ®opMa KOHTPOJIA:

[TpomexyrouHas aTTecTanus — 3adeT (2 cem.).

Heopranuueckasi xumust

1. MecTo nucumMiinHbI (MOAYJisi) B CTPYKType 00pa30BaTeIbHOM MPOrpaMMbl

Hucuunnuna «Heoprannyeckas Xumus» BXOOUT B 0azoByr0 dyacte Onoka bl
«Jducuunnunel (Moaynn)» Kak o0s3arenpHas aucuuiuaa b1.0.06.

2. leab ocBOeHUS] TUCHMILINHBI:

. dbopMupoBaHHE y CTYJEHTOB XUMHYECKOTO MHPOBO33PEHHUSA, OBIAJCHHUE UMHU
TEOPETUYECKMMH OCHOBAMHM HEOPraHMYECKON XUMHUH U TpHOOpeTeHHe HeoOX0IuMOoro
MUHHUMYMa XUMHYECKUX 3HaHUN U HAaBBIKOB PaOOTHI C BEIIECTBOM.

TeopeTndeckue acmekTbl, B OCHOBHOM, paccMaTpuBalOTcs Ha 0aze kypca «Dusmueckas
XUMUS: BBEJICHUE», U3y4aeMOro CTYAEHTaMU B IIEPBOM CEMECTpE, MO3TOMY pazienbl «OCHOBBI
XUMUYECKOM TEpMOJAUHAMUKN», «CKOPOCTh XMMHUUYECKOW peakuun», «CTpoeHHe aTomay,
«OCHOBHBIE THUIBI XUMUYECKOW CBSI3U» PACCMATPUBAIOTCS HA TMEPBBIX JICKIIMOHHBIX 3aHATUSX
KpaTKO U MO3Ke JETANUZUPYIOTCS MPU U3YYEHUHU XUMUHU JIEMEHTOB.

3. KpaTkoe coaepkaHue IMCUMILIAHbBI
BBenenue B HEOPraHM4eCKy XMMHUIO



XuUMHS Kak CUCTEMa 3HAHMM O BEIIECTBAX M MX OpeBpaumieHusx. [Ipenmer u 3agaum XumMwuw.
Heoprannueckass xuMusi Kak OJHA U3 OCHOBHBIX COCTAaBJISIIOIIUX XUMHUYECKON Hayku. Teopus
U DKCIIEpUMEHT B XuMHUHM. OCHOBHBIE dTarbl pa3BuUTHs XuMHUH. COBPEMEHHOE COCTOSIHUE
HEOPraHMYECKON XUMUH, €€ MMPOOJIEMBI ¥ 3HAUYCHHUE JIJISl Pa3BUTHSI IIPOU3BOJICTBA.
HomenkyaTtypa HeopraHm4ecKux coeJuHeHn

Ucropuss pasButusa. Hamumonaneueie xomuccun WMIOIIAK wu  co3manme mpaBUiIbHOM
CUCTEMATU3UPOBAHHOW HOMEHKJIaTypsl. Tpu Tuma mnpaBuil. XHUMUYECKHH  angaBur.
Homenkmnarypa OMHapHBIX COCTUHEHUHN, KHCIOPOICOACPIKAIMUX KACIOT M COJIeH, KOMITJICKCHBIX
COEIMHEHU.

Teopernyeckue 0CHOBBI

OCHOBBI XUMHUYECKOW TEpMOJAMHAMUKMU. 1 M 2 3aKOHBI, CHCTEMa, BHYTPCHHSSI SHEprus
SHTAIBIUS, PHTPOMHUA, paBHOBecue. PacTBopsl, (pa3zoBbie paBHOBecus, mpaBmio ¢a3z ['nbOca.
OcCHOBHBIE TIOHATHS O KHCJIOTHO-OCHOBHOM paBHOBeCHU. OKHCIUTEIHLHO-BOCCTAHOBUTEIHHbBIC
peakuuu. ONEKTPOAHbIH ToTeHIHMal. (OcHOBHbIE (OPMBI TPEACTABICHUS CTaHAAPTHBIX
AJIEKTPOJIHBIX TTOTEHIIMAIOB: TabIuIlbl, 1uarpammel Jlatumepa, nuarpammel @pocta. YpaBHeHue
Hepucra. Dnextponus.

CKOpOCTh XMMHUYECKOHN peaklMUi. DHEPIus aKTUBALIUU.

Crpoenne atoma. BomHoBasi (yHKIMs, KBaHTOBBIE uucia. ATtoMHble opOutanmu. [lpuHITNMD
[Taynu. X¥uMU4YeCKUi 311€MEHT.

[lepmognueckuit  3akoH u llepuogmyeckas cucrema osnmementoB J[.M. MeHnneneesa.
Hcropudeckne  NpeanocbUIKM — OTKPBITHSA [lepuonnueckoro  3aKkoHa. [Ipnopurer
JO.U. MenneneeBa. CoBpeMmenHnas ¢GopmynupoBka [lepuoanueckoro 3akoHa U €ro
uHTepnpetarus. [lopsaok 3amoaHEHUsT aTOMHBIX 3JIEKTPOHHBIX OpOUTAIeH — OCHOBA CTPYKTYPHI
[Tepuonnueckoit cucremsl. Ctpykrypa [lepuoanueckoit cuctembl. 3aKOHOMEPHOCTH U3MEHEHUSI
(dbyHIaMEHTATBHBIX CBOMCTB aTOMOB. fIBieHne nosspusamnuu. [Ipapmna ®Pasuca. [luaronansHoe
CX0JICTBO 311eMeHTOB B [lepnoanueckoii cucreme. [lepuoanuecknii 3akon [I.1. MennaeneeBa kak
OCHOBAa pa3BUTHSA HEOpraHMYecKoM Xumuu, ero ¢unocopckoe 3HayeHue. I[lepcreKTUBBI
pazButus [leproauyeckoil CUCTEMBI.

OCHOBHBIE THIIBI XUMHUYECKOM CBsi3U. OCHOBHBIE MOHATHS O METOAAX BAJICHTHBIX CBS3€d
Y MOJIEKYJISIPHBIX OpOHTaneil.

KowmmnekcHsie (koopanHannoHHbIe) coequHenus. OcHoBHBIE MOHATHS. A. BepHep — co3marens
MIEPBOM TEOPUU CTPOCHUSI KOMIUIEKCHBIX COEAMHEHHH. M30Mepusi KOMIUJIEKCHBIX COEIUHEHUMN.
CrpoeHne KOMIUIEKCHBIX coeiuHeHN. CTpOCHHE KOMIUIEKCHBIX COSAMHEHUM C TTO3UIIMN METO 1a
BaJICHTHBIX CBsi3ed. HU3KOCIUMHOBBIE U  BBICOKOCIUHOBBIE KOMIUIEKCHL. [ mOpuan3anus
opOuTanel eHTpaIbHOro aroma npu oOpa3zoBaHUK KOMILIEKCOB. OCHOBHBIE MOJIOKEHUSI TEOPUU
kpuctaumaeckoro monst  (TKII). HMcnoms3opanme TKII nmus  oObSCHEHHMS MarHUTHBIX
U CHEKTPAJIbHBIX CBOWCTB KOMIUIEKCOB. CHEKTPOXMMHUYECKUN PsJ JUraHJOB. OJHEPrus
CTaOMIM3auU KPUCTAIIMYECKUM TI0JIEM U €€ BIIMSHUE HA CBOIMCTBA KOMILIEKCHBIX COEIMHEHUM.
[IpenacraBnenne o teopuu mons JurangoB (TILJI). CpaBHeHne BO3MOXKHOCTEH MeETONA
BAJICHTHBIX CBSI3€W, TEOPUU KPUCTALUIMYECKOTO TOJII M TEOPUH IOJS JIMTAHAOB B ONUCAHUU
CTPOEHHMS KOMIUIEKCHBIX COCMHEHUH.

TepmonnHaMuueckass 1 KMHETHYECKasi YCTOMYMBOCTh KOMIUJIEKCHBIX coenuHeHuid. KoHcTaHThbl
ycroitunBocTd. OCHOBHBIE THIIBI peakuuii ¢ yuactuem KC.

KonnencupoBanHoe cocrosinue BemiecTBa. OCHOBHBIE MOHATHUS KPUCTAIOXUMUU. OCHOBHBIE
TUIIBI KPUCTAJUIMYECKUX CTPYKTYP MPOCTHIX BemiecTB. llpocTeifiiiue CTpyKTyphl OWHApPHBIX
COEIMHEHUI 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB TBEP/IbIX BEILIECTB C HIOHHBIM THUIIOM CBSI3H.
BBenenue B 9JEKTPOHHOE CTpOCHHE KPHUCTAJUIOB (30HHAas Mojenb). [loHATHUS O 30Hax:
BAJICHTHOM,  MPOBOJAMMOCTA U 3aIpElIeHHOM. DNEKTPOIPOBOTHOCTb. Meransl,
MOJYNPOBOJAHUKH, AUAIEKTPUKU. MonekynspHble Kpuctamibl. Knacrepsl. YibTpagucnepcHble
CUCTeMbI, HaHOYacTUIIbl. CTEKII000pa3HOe COCTOSTHHE.

Xumus 3JIeMEHTOB

XuMusi HenepexoaHbIX 3JIEMEHTOB



Booopoo

OOmas xapakTepucTuka (00IIass XapaKTepUCTUKA AIEMEHTa WK TPYIIBI JIEMEHTOB BKIIFOUALT:
nosioxkeHne B Ilepuonmueckoil cucreme, >JIEKTPOHHbIE KOH(GUTYypalMd aTOMOB, MOJICKYJ HIIU
HMOHOB, PaJyChl aTOMOB U HOHOB, 3JIEKTPOOTPULATENBHOCTD, IIOTEHIIMAJl HOHU3ALUH, CPOJICTBO
K 2JIEKTPOHY, CTEIIEHU OKHUCIIEHUS, 3aKOHOMEPHOCTU M3MEHEHHUS ITUX XapaKTEPUCTHK B IpyIIE
JJIEMEHTOB, XapakTep XUMHYECKHUX CBSI3€M B COEIUHEHMSIX, OCHOBHBIE CHIPbEBbIE MCTOYHHKH,
CTIOCOOBI OJTYYEHUSsI, 00JIaCTH TPUMEHEHHUSI, H30TOTIBI).

[Ipobnema pasmemnienuss Bomopoaa B Ilepuommyeckoit cucreme. HM3oTomel  Bogopoja.
AToMmapHbIii M MOJEKyIapHBIM Boaopod. CrocoObl akTHBALMM MOJIEKYISPHOIO BOJOPOJA.
Banentusie cocrosinust Bojgopoaa. Mon H™ u GopMbI ero cymiecTBoBaHus B KOHJICHCHPOBAHHBIX
cpenax. [Iporonnsie kuciaoTel. OOMIIas XapaKTepUCTHKA, KIacCH(pHUKALUs, CHia KUCIOoT. 'napua-
noH. Knaccuduxkanus, cBoiicTBa, IpuMeHeHUE THIPUIOB. [ HApUIHBIE KOMIUIEKCHI.

T'anozenwt

OO6mrast xapakTepucTHKA.

[IpocTeie BemiecTBa: XapakTep XHUMHUYECKON CBSI3U, XUMHYECKHE CBOMCTBA, HW3MEHEHHUE
OKUCJIUTEIbHOW aKTUBHOCTH, METOJbl TMOJY4eHHs B JIaOpaTOpUH M IMPOMBIIIEHHOCTH,
NpUMeHeHHe. BiusHue u3MeHeHus: MeXMOJIEKYIIPHOTO B3aUMOJIEHCTBUS MO pAxy Grop — noa
Ha arperaTHoe COCTOSIHHE TaJor€HOB. [ alnoreHoBOAOPOIbl, MX (QHU3NYECKHME U XUMUYECKUE
CBOICTBa, criocoObl nonydyenus. Mzmenenue B psgy HF—HI nmpounoctu u tumna cBs3u Bogopoa —
rajoreH, TePMUYECKOW YCTOMYMBOCTH M BOCCTAHOBHUTEIBHBIX CBOMCTB TajOTr€HOBOJIOPOIOB.
I"anorenoBotopoAHbIE KUCIOTHI. M3MEeHEHHEe CHUIIbI TajJOTr€HOBOJOPOIHBIX KUCIOT B psiny HF-
HI. ConsiHas KucIoTa Kak OJjHa U3 BaKHEHIIMX MUHEPAJIbHBIX KHCIOT, €€ CBOWCTBA, MMOJIy4YeHUE
u npumeHeHue. [lmaBukoBasi KHCIIOTa, OCOOEHHOCTHM €€ CTPOEHHUs, NpUMeHeHue. TexHuka
0e30macHOCTH TIpU padoTe ¢ (PTopoBOmOpOIOM W ero pacTBopamu. [amorenumbl. OOrmias
XapakTepucTuKa, Kiaccudukanus, cBoiicTBa. CTeXHOMETpHUs, HOMEHKIATypa, CTpPOCHUE
U pEaKIMOHHAas CHOCOOHOCTh  KHUCJIOPOAHBIX  COEIMHEHUM  TrajoreHoB. Bropuuynas
MEPUOJANYHOCTh B U3MEHEHUM YCTOWYMBOCTU KHCIOPOJIHBIX COEIMHEHHH TaJOTE€HOB.
PacTBOpuMOCTh rajoOT€HOB B BOJI€ M WIEIOYAX, YCIOBHUS CMEIICHUs paBHOBecusa. Baxkueniue
KHCIIOPOJIHBIE COCAVHEHUS: OKCHABI, KHCIOTBI, COJM, HX CBOHCTBA U IPUMEHEHHE.
Kucnopoansie coeaunenus ¢ropa.

Kucnopoo

OOmas xapakTepucTuka. Ponp KHCIIOpoAa B NMPOTEKaHUHM OHOJOTMYECKUX U MHUHEpPaIbHBIX
nporeccoB Ha 3emiie. Ctpoenne Mosiekyasl Oz ¢ nmoszunuii MmetooB BC u MO. Ilapamaraetusm
MoJeKyaapHoro kuciaopoga. Ctpoenue monoB Op', O u 0% (meron MO). AmnoTponus.
CpaBHEHME CBOMCTB KHCIOPOJa U 030HA.

Baxueiimue coenuHenus kuciopona. Kmaccudukamnuss OKCHMAOB MO THUIY XHUMHYECKOW CBSI3U
U KHUCIOTHO-OCHOBHBIM CBOMCTBaM. OKCHIbl HOHHBIE, KOBAJIEHTHBIE U C MPOMEXKYTOUHBIM
TUnoM cBs3u. OKCUABI KHCIOTHBIE, OCHOBHBIE, aM(oTepHbIe, HeconeoOpasytomue. OKCHIIBI
AJIEMEHTOB-METAIVIOB C TMEPEMEHHON CTENeHbI0 OKUCiIeHHs. Boja: 0COOEHHOCTH CTpOEHUs,
CBOIiCTBa, nuarpamma ¢a3oBbIX paBHOBecuid. ['mapaTtel u kiatpatel. [lepokcun Bomopona:
CTpOEHHE MOJIEKYIIbI, CBOWCTBa, cHOcoObl TonydeHHs. [lepokcuapl M CyNMEepOKCHIBI.
IIepOKCOKHMCIIOTBI M UX COJIM: CTPOECHHUE, TIOJIYyYEHHE, CBOMCTBA.

Iloozpynna cepol

OO11ast XxapakTepUCTHKA.

Cepa. CpolicTBa 31€MEHTApHOU CEpbl. AJUIOTPONHS, LIEMOYEUHbIE U LUKINYECKUE CTPYKTYPHI.
CepoBoniopon U cynbdanbl, cynbhuabl, Toaucyabhuabl. CTEXHOMETpUsi KUCIOPOAHBIX KUCIOT
cepsl U ee (hopMalibHbIE CTENEHH OKUCIeHus B HUX. Okcua cepsl (1V), cepHucTas KUcIoTa u ee
COJIM, CTpOEHHE, CBOWCTBa, mnosydyeHue. CynbhoKcHioBass M JTUTHOHHCTAs KHUCIOTHI.
JIUTHOHOBAS U MOJIMTHOHOBBIE KMCIOTH M UX comu. Okeup cepol (VI), cepras kucnoTta, oneym,
comu. OCHOBHBIE NPHUHLUIBI IPOU3BOJCTBA CEPHOM KHCIOTBI U €€ POJb B XUMHYECKOH
npombluieHHOCTH.  [lupocepHas  kucinora u  nupocyiabdarbl.  THOcepHas  KUCIIOTa
u trocynbgartsl. [lepokcocepHble KUCIOTH U MepcyibhaThl. ['aloreHu sl 1 OKCOraJoreHH/ bl



l'enernyeckue B3aUMOCBSI3M, NPHYUHBI MHOTOOOpa3Ws ¥ PEAKIHOHHAS CIOCOOHOCTH
KHUCIIOPO/IHBIX COCTMHEHUH CEpBI.

Cenen u temnyp. CBoiicTBa MpOCTHIX BelIECTB. BUHApHBIE BOJOPOJIHBIE COCAMHEHHUS CEJIeHA
u Tesurypa. CeneHuabl U TeIUTYPUIbI, UX POJIb B TIOJTYIPOBOTHUKOBOW TEXHUKE.

ComnocraBnieHue CTpOCHHUS, TEPMOTUHAMHYECKUX XapaKTEePHUCTHK, TEPMHUYECKOM
1 OKUCITHTEIHFHO-BOCCTAaHOBHTENbHON yeToiunBoctu H20, HoS, HoSe, HoTe, a takke kucioTHo-
OCHOBHBIX CBOMCTB BOJHBIX PACTBOPOB ITHX coeuHeHUH. [IpaBuia TeXHUKH 0€30MaCHOCTH TIPH
paboTe ¢ OMHAPHBIMHU BOJIOPOJHBIMH COCJIMHEHUSMHU CEpBI, celeHa, Teyurypa. CormocTaBieHHe
CBOWMCTB M CTPOCHHS BAXHEWIIMX KHCIOPOJIHBIX COCIUHEHUH CEphl, CEJIeHa W Teulypa.
[IposiBieHMEe BTOPUYHOM NMEPUOJUYHOCTH B CBOMCTBAX KHMCIIOPOJIHBIX COCAMHEHHUM IOATPYIIIbI
CepBHl.

Iloozpynna azoma

OO6mrast xapakTepuCcTHKA.

Azot. Ctpoenue monekyiabl Nz ¢ mosummii metogoB BC u MO. VYHuxanbpHble (Qu3nueckue
U XUMHUYECKHE CBOWCTBA MOJEKYJISIPHOTO a30Ta. DHEPrus TPOWHOW, JBOWHOW W OJMHAPHOU
CBSI3W a30T — a3oT. [lomydeHue a3ora B J1a0OpaToOpuu W TNPOMBINUIEHHOCTH. [IpumeHeHne
MoJIeKyJIsIpHOTO a30Ta. CoeMHEeHus a30Ta ¢ BOJOPOJOM (aMMHaK, THAPA3HH, TUAPOKCHIIAMUH,
a3u1 BOJIOPOJIA): CTPOCHHE, CBOICTBA, MOydeHHEe, TpuMeHeHne. DU3NKO-XUMHUECKUE YCIIOBHS
MIPOMBIIIJICHHOTO CHHTe3a amMMuaka. CpaBHEHHWE KHCIIOTHO-OCHOBHBIX U OKHCJIHMTEIHHO-
BOCCTAaHOBHUTEIBHBIX CBOWCTB aMMHUaka, THIpa3WHA M THAPOKCHIaMUHA. HUTpHIBI ¢ MOHHOU
Y KOBAJICHTHOW CBSI3BI0, METAJIONO100HBIe HUTPHUBI. CTEXHOMETPHUS U HOMEHKIIATypa OKCHJIOB
¥ KUCIIOPOJHBIX KHCJOT a30Ta. J[marpaMMa OKHCIHTENBHBIX TMOTCHIMAIOB COSJAWHEHHH a30Ta
B KHCIIOW 1 mienounoi cpemax. Okcuant azota (1), (11), (1), (1V), (V), a3oTHOBaTHCTast KHCIOTA
U TUNOHUTPUTHI, A30THUCTasi KUCIOTa U HUTPHUTHI, a30THAs KHUCJIOTa M HUTPAThl: CTPOCHHUE,
nonyueHue, cBoiictBa. (ComocTaBieHHE YCTOMYMBOCTH, KHCIOTHBIX W OKHCIHUTEIHHO-
BOCCTaHOBUTENBHBIX CBOUCTB BOAHBIX pacTBopoB HNO. u HNO3. Tepmuueckas ycTOWYHUBOCTD
HUTpPATOB. TepMOaMHAMUKA U KUHETHKA BOCCTAHOBJICHHS a30THOM KUCIOTHI. VIOHBI HUTPO30HUS
Y HUTPOHUS. ['aloTeHn bl U OKCOTAJIOTEHU bl a30Ta.

®dochop. Ocobennoctu xumuu ¢docdopa. AmnorponHsie Moaudukanuu Gochopa: ycroBus
CTaOWJIBHOCTH, CTpoeHHUe, (pu3Mveckue M xumuueckue cBoictBa. Dochun, dochumsl, coam
¢bochonusa. Kucnoponusie coeaunenus ¢ocdopa. ComoctaBieHHEe HUX CTPOCHUS U CBOICTB
C AaHaJOTHYHBIMH coenuHeHussMH a3oTa. Oxcuasl ¢ocdopa () u (V). Dochopucras
u runodocdopucras KUCIOTHI: CTPOCHHE, MOJTYYeHHE, CBOMCTBA, TAyTOMEPHbIE MpEBpalleHus,
comt. Optodochopnas u runodochopHas KUCIOTH: CTpoeHue, cBoicTBa. Docdarsr:
pPacTBOPUMOCTb, TUIPOJIHN3, TEPMUUYECKas YCTOWYMBOCTb, MpoIllecchl KoHJeHcauu. CrtpoeHue
KOHJeHCHUpOBaHHBIX (pocaToB, momudocharsl u nomumetadocdarsl. Dpupsl  pochopHoit
KHCIIOTBI M HX poJib B Ouonoruueckux mpoieccax. Cymphuast docdhopa. TuodbochopHsie
KHUCTIOTHI. ["aloreHu sl U oKcoranoreHuas! hocdopa.

Mpibsk, cyppbma, BUCMYT. CBoiicTBa aneMeHTOB. AsuoTponus. CoequHEeHHUs ¢ MeTaUlaMu.
Bonoponubsie coeaunenus. CoOmoCTaBleHHWE CTPOEHHUS, XapakTepa XUMHUYECKOW CBS3H,
TEPMOIMHAMHYECKHUX XapaKTEepPHUCTUK, KHCIIOTHO-OCHOBHBIX u OKHUCJIUTETIHHO-
BOCCTaHOBUTEJIHLHBIX CBOICTB BOJOPOIHBIX coenuHeHMi aneMenToB VA rpymnmsl. KuciopoaHsie
COEIMHEHUS] DIIEMEHTOB MOJTPYIIBI MBIIIbIKA. 3aKOHOMEPHOCTH W3MEHEHHUS OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX cBOWCTB B VA rpynmne. Cynbduasl u THoconu. ['aJoreHubl 3J€MEHTOB
MOATPYIIBI MBIIIbSIKA.

Iloozpynna yznepooa

Obmas  xapaktepuctuka. (OcCOOEHHOCTH SJEKTPOHHOTO  CTPOEHHUS aroMa  yriepoja.
MHuoroo0pa3ue opraHn4eckiux U HeOPraHu4eCcKNX COeTMHEHUH yraepoa.

@opMBl  HAXOXKJEHHUS yriepoaa B mpupoje. Aujorpomnwus: anmas, rpaduT, KapOuH.
UckycctBennsle  anmaszbpl.  @Dymnepensl.  Kpucraminuyeckas — CTpyKTypa,  (PU3HUYECKHE
Y XMMHYECKHEe CBOWCTBA anmasa u rpadura. BaxHeiimme kapOouIbl, MX KIaCCH(PHUKAIUS MO THITY
XUMHUYECKON cBsizu. IlpuMeHeHume KapOUAOB B KAauyeCTBE TYTOIUIABKUX, KAPOCTOWKHX



U BBICOKOTBEPJIBIX MAaTEpUaJOB. YTIIEBOJAOPOAbl. M3MeHEeHHE MPOYHOCTH CBSI3U YIIIEpO.-
YIJIEpOJ B PAy YIVIEBOJOPOJOB C OJWHAPHOW, ABOMHOW M TpPOMHOM CBs3bro. Karenanws,
ee ocnabienue B psagy C — Si — Ge. Coenunenust yriepojaa ¢ kKuciopoaoM. OKCua yriepoja:
AJIEKTPOHHOE CTPOSHUE MOJIEKYIIbI, CBO¥CTBA. KapOoHUIBI: cocTaB M cTpoecHHE. MypaBbUHAs
kucnoTa. [[Mokcun yriepona, yrojibHas KHCIOTa, KapOOHATHI, IEPOKCOKAPOOHATHI: MOJIy4eHUE,
ctpoenue, cBoiictBa. [llaBeneBas kwucnora. lanoreHuabl M OKCOTAJOTEHUIBI YIJIEPOJA.
CoenuHeHus, coaepKalllue CBs3b YIIIEpOJ-a30T: CTPOEHUE, MoJydyeHue, cBoiictBa. Kapbammn
U THOKapOamwua, KapOaMuHOBash KuCiIOTa. l[MaHUCTBIA BOJOPOJ, OMHAPHBIC W KOMIUICKCHBIE
nranuabel. Junuan. [{nanoBas kucnora, nuaHatel. ['pemydas kuciora u ee conu. M3omepus
u tayromepus. CoeIuHEHHs, COJEp)KaIllUE CBsI3b YIJIEPOJA-CEpa: CTPOEHHUE, IOJydYEHHE,
CBOMCTBA.

Kpemuuii. Ponb coenuHeHuil KpeMHHsI B TIOCTPOEHUH 3eMHOM KOpbl. OCOOEHHOCTH NPUPOIbI
XUMUYECKUX CBS3EH B coequHEHUsAX KpemMHus. CHllaHbl: CTpPOCHHE, TOJyYeHHE, CBOMCTBA,
npuMeHeHue. Paznuunsa B TEpMUYECKON yCTOMYMBOCTH YIIIEBOAOPOJIOB U CUIAaHOB. CHIIHIUIBIL.
Coenunenus kpemHHs c rajgoreHamu. KpemHeropucTtoBOAOpO/IHAs KHCIOTa W €€ COJIH.
Kapbun, cynsdun, Hutpua kpemHus. Oxcuabl kpemHus. Kpucramimueckue moaudpukanuu
muokcuna kpemHusi. KpemHueBbie KucCiIOThl. CHUIUKATBl TPHUPOJHBIE M HCKYCCTBEHHBIC.
CoBpeMeHHBIC TPEACTABICHUS O CTPOCHUM CHIIMKATOB. CTPYKTYpBHI OCTPOBHBIE, IETIOYEYHBIE,
JIEHTOYHBIE, CIIONCTHIE M KapKacHbIe. AmoMocuiukarel. [{eomutel. CUIOKCAHBI M CHITUKOHEI.
OO0mrast xapakTepucTHKa XUMHH TEpPMaHWs, OJIOBA, CBHHIIA, CPABHCHHE C XHMHEH KPEMHUSI.
DOneMeHThl B CBOOOJHOM COCTOSIHHM, aJUIOTPONHs, XMMHUYEeCKue cBoiicTBa. ['epmanHuii kak
BOXHEUIIMA MaTeprag € MOJYNPOBOJIHUKOBBIMH CBOMCTBaAMHU. BoIopo/HBIE COETUHEHHS.
lanorenuapl: cTpoeHue, noiydeHue, cBoictBa. ['maponn3 ragoreHuaoB. OKCUABI U KUCIOTHI.
I'epmanatel, cranHatel W 1aoMOarel. Cynb@uabl U THOCONH. MeTamoopraHuyeckue
npousBoanbie. Coseobpasusie coemuHenus I(IV). Axsamonst Sn(ll) u Pb(Il). T'mmpomnms
U TOJMMEpHU3alus akBa-UOHOB. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA COEIMHEHUMN
0JIOBA U CBHHIIA.

Iloozpynna oopa

O6mras xapakrepuctuka. OcoOOEHHOCTH XUMHH Oopa.

CpoiictBa anementapHoro 6opa. CoeauHenus Oopa ¢ MeTaiaMH. DIJIEKTPOHOACPUIIMTHBIC
MOJIEKYJIbl. BOpoBOAOPONBI: CTpOEHHE, TUIBI XMUMHYECKUX CBA3EH, XUMHUYECKHE CBOMCTBA.
Boporunpua-non. bopazotHeie coenuHeHust (6opa3on, 6opa3aH, Oopa3eH, OOpa3wH): CTpOSHUE,
nosyueHue, cporictBa. Kapoua u nutpupg 6opa. ['amorenuasl 60opa: CTeXUOMETpUsi, CTPOCHUE,
croco6bl nonyuyenus. Kucinoponnele coenunenusi 0opa. bopHselii anrunpun. bopHsle KUCIOTHI
u OopaThl: CTPOEHHUE, CLIOCOOBI MOJIy4eHUs, CBOMCTBA. DPUpbl OOPHON KUCIOTHL. J[naroHanbHoe
CXOJICTBO CBOICTB coeuHeHU 6opa u kpeMHus. [I[puMenenue coequHenuii 6opa.

AJIOMUHUM, TaIui, WHAUK, Taumid. Posib  aJlOMOCHUIIMKATOB B HEXUBOW MPUPOJIE.
[IpousBoacTBO MeTamnmueckoro aamtoMuHus. CrijiaBbl allOMUHHUS, UX IPUMEHEHHE. XUMUYECKUE
cBoiictBa osnemeHTOB. Crenuduka CBOWCTB COCAMHEHWM Traiius, WHAMUS, Tauldi Kak
IIOCTIEPEXOIHBIX NIEMEHTOB-METaI0B. XUMHUs BOAHBIX pacTBOpoB M>*: rujponus akBanoHoB,
OCHOBHBIE COJIM, THUIAPOKCUIBI M HX aMm@orepHOcTh. «CTapeHue» TUIPOKCUIOB 3a CUeT
MPOLIECCOB OJISIUUU U OKcoJisiuuu. Comu, TBOMHBIE COJM M KOMIUIEKCHBbIE coenHeHus. KBacupl.
Okcunpl, CMEUIaHHbIE OKCUABI, MINUHENH. ['anoreHuasl U ruapuabl. Mi3MeHenne ycTondamBOCTH
COCIMHEHMH, COAEepKaIMX Ui, UHIWN, TaJUIMK B CTENEHsX okuciaeHus +3 u +1. CxoacTro
coenunenuii TI(I) ¢ coemuuenusmu Rb u Ag(l). IlpumeHeHre COCTUHEHWH TAIIHS, WHIWS,
TaJUIUSl B TOJYIPOBOJHUKOBOM TEXHHKE. ApPCEHHM] TaJIusl KaKk OCHOBAa HOBOTO MOKOJIEHUS
MOJYIPOBOJAHUKOB. TOKCUYHOCTD TaJUIHSL.

bepunnuii, mazuuii, wgenouno3emenvHnoie 1eMeHmM bl

O6mas xapakrepuctuka. OcoOOEHHOCTH XUMHUH OpUILITHSL.

XUMHYECKHE CBOMCTBA METAJUIMUECKOTO Oepuiuinsa. BakHelmme coeIuHEHUs: OKCHUI,
TUAPOKCU, OepuiiaTel. AKBaOH Oepuiius, ero Tuapoian3. Col, KOMIUIEKCHBIE COSAMHECHHUS.
TokcMYHOCTh OepUIUIMS W €ro COeAMHEHUW. MarHwii, KajbIii, CTpOHIMHA, Oapuii, pamuii.



Xumuueckue cBoicTBa MeTaymioB. CBOWMCTBA M CIOCOOBI TOMYYCHHS OMHAPHBIX COCIMHEHUH.
AKBamOHBl METANIOB M MX coJid. M3MeHeHue TEepMHUUYECKOW YCTOMYMBOCTH KapOOHATOB,
cynb(haToB, HUTPATOB B psAy Kaibluii — Oapwii. [IpudmHBI M 3aKOHOMEPHOCTH W3MEHEHUS
pPacTBOPUMOCTH COJICH IIEIOYHO3EMENbHBIX MeTamioB. KoMrekcooOpasyromas crnocoOHOCTb
noHos 11[3D. TokcuuHOCT coeuHenuii 6apus. OMacHOCTh PaJMOAKTHBHOTO 3apaxeHus ST,
L]enounvie 31emenmul

O6mas xapakrepuctuka. OCOOEHHOCTH XUMHH JIUTHS.

[TonydyeHue MIENOYHBIX 3JIEMEHTOB U3 MPUPOJHOTO ChIPbsi. XUMUYECKHUE CBOWCTBA METAJUIOB.
B3aumopeiictBue ¢ KHIAKUM aMMHUAkoM. Peaknuu ¢ KUCIOPOJIOM: OKCHIBI, TEPOKCHUIBI,
CYIEpPOKCUJIbI, O30HUIBL. VI3MeHeHHe cocTaBa W TEPMUUYECKOW YCTOMYMBOCTH KHCIOPOIHBIX
COEIMHEHUIl B TIpylIe LICJIOYHBIX 3JeMEHTOB. Peakiuu ¢ a3orom u BoAopoJoM. Peaxiuun
¢ kucnotamu U cniuptamu. ['mapokcunsl. [lonydenue, crpoeHue, CBOWCTBA, MPUMEHEHHE €IKOTO
HaTpa M €IKOro Kajiu. AKBaWOHBI HIETOYHBIX MeTauioB. Conu. KomrmuiekcHbIE COeTUHEHUS.
JlnaroHanbHOE CXOACTBO CBOMCTB COCIMHEHUHN JTUTHUS U MarHusl.

Huepmmuoie 2azvl

OO6mrast xapakTepucTHKA.

OcoOeHHOCTH  DJEKTPOHHOTO  CTPOEHUS AaTOMOB HMHEPTHBIX ra3oB. HeycroiduuBocTh
JIBYXaTOMHBIX MOJIEKYJI WHEpPTHBIX Ta30B. Dusnueckne M XUMHUYECKHE CBOWCTBa. Mcropus
OTKPBITHSI COCIUHEHHWN WHEPTHBIX ra3oB. KiaTtparel. DTOpUIBI, KOMIUJIEKCHBIE COEIMHEHUSI.
Kucnoponueie coenuaeHus. OKHUCIHTENbHBIE CBOWCTBA (TOPUIHBIX H  KHUCIOPOIHBIX
coenuHeHU. OCOOEHHOCTH XMMUYECKOW CBSI3U B COEIMHEHMSIX MHEPTHBIX Ta3oB. [IpumeHeHue
WHEPTHBIX Ta30B.

XumMusi mepexoaHbIX 3J1eMEHTOB

OOmiasi XapakTepUCTHKa TMEPEXOAHBIX JJIEMEHTOB. OJEKTPOHHbIE KOH(UTypaluu aToMOB
nu wnoHoB. I[lomoxenue B Ilepuommueckoit cucreme. Krnaccubukamums. OOmme cBoWCTBa
MEePEXO/IHBIX JIEMEHTOB.

Kenezo, kobanom, Hukens

OO01as XxapakTeprUCTUKa AIEMEHTOB TPHUA/IbI KeJle3a.

[Tonydyenue, ¢u3nMvecKkue W XUMHYECKHE CBOWCTBA, INPUMEHEHHWE META/UIOB. BaneHTHbBIC
COCTOSIHUSI DJIEMEHTOB TpUajbl kele3a. 3MeHeHHe yCTOWYMBOCTU COEIUHEHHUI ¢ HU3MIUMU
U BBICIIMMHU CTEHCHAMH OkucieHust B psaay Fe—Ni. OcHOBHBbIE KJIACChl COCAMHEHUMN: OKCH/IbI,
TUAPOKCUJBI, COJIM, KOMIUIEKCHbIE coenuHeHusi. CoIocTaBlieHHe KUCIOTHO-OCHOBHBIX
U OKHCIIMTEIBHO-BOCCTAHOBHUTENbHBIX cBOMCTB coemauuenuit Fe (I1), (I11), (VI). Buusaue
KOMILJIEKCOOOpa30BaHUsS Ha OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE MPOLECCHl B  PacTBOpax,
conpepxamtux Fe(ll) u Fe(lll). CpaBHeHre ycTOMYHMBOCTH KOMILICKCHBIX COEIUHEHHH KOOaIbTa
(1) u (1), YcnoBus cradbummzanuu Co(ll). Kapbouunbl, HuTpo3ocoemuneHus. depporiieH.
CpaBHuTENbHAs XapaKTEpUCTHKA XHUMHH JKele3a, KobainbTa © HuKend. Ponp xernesa
B OMonoruveckux npoiueccax. [lpuMenenne coeqMHeHN TpUa bl Keesa.

Ilnamunoevie 3nemenmul

OOmas xapakTepucTuka. Poib OTEUYeCTBEHHBIX YYEHBIX B HM3YYEHHU XHUMHUU IUIATUHOBBIX
a5eMeHTOB. DU3WYECKHe U XUMHYECKHE CBOWCTBA, MPUMEHEHHE IUIATHHOBBIX METAIIJIOB.
CriocoOsl TepeBoja UX B pacTBOP. 3aKOHOMEPHOCTH B M3MEHEHUU YCTOMYMBOCTH XapaKTEPHBIX
CTENEHEH OKHCIECHHUS B COEAMHEHUSAX IUIATMHOBBIX JJIEMEHTOB. [ ajlOreHuapl, OKCHJBI,
TUAPATUPOBAHHBIE OKCHUJIbI, KOMIUIEKCHl. 3HAUYEHHWE KOMIUIEKCHBIX COEAUHEHUH B XHUMHHU
TJIATMHOBBIX 3JIEMEHTOB. MIHEPTHOCTh KOMIIIEKCOB TATHHBI, d((}eKT TpaHCcBIusSHUS YepHsiena.
OTnuuutenbHble OCOOEHHOCTH XHUMHHM OTHAEIBHBIX IUJIATHHOBBIX MeTamnoB. [lmatmHa —
BOKHEUIIMNA MpEACTaBUTENb CEMENCTBA IUIATMHOBBIX 3J€MEHTOB. lIprMeHeHue coeauHeHui
MJIATUHOBBIX AJIIEMEHTOB B XMMUYECKOM TEXHOJIOTUN U MEAULIMHE.

Mapzaneu, mexueyuit, peHui

Oomas xapakTepuctuka. BanentHsie coctosnus anementos VIIB rpymnmsbr.

CBoiicTBa U IPUMEHEHUE METAJUIMYECKOr0 MapraHila U €ro CIujiaBoB. BakHellne coelnHEHUs
mapranma (I1), (1), V), (VI), (VIl). Bnusaue pH pacTtBopa Ha OKHCIUTEIHHO-
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BOCCTaHOBHUTEJIHHBIE MTPOIIECCHI, TPOTEKAIOIINE C yI4aCTHEM COeTUHEHUI Maprania. HeoObraHbIe
CTEIIEHU OKHUCJIEeHUs MapraHua. KpaTkue cBeaeHuss O XUMHHM TexHeuusd. BakhHenmmue
coeHeHus: peHusi. COmnocTaBICHUE KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
CBOMCTB COEIMHEHMI MapraHiia ¥ €ro aHaJIOTOB B PA3JIMYHBIX CTENEHSIX OKuciaeHusl. CpaBHEHUE
cBoiictB coeauHeHuit VIIA u VIIB rpymmn. IlpumeHnenue coeauHeHuii mapraHia, TEXHELUS,
peHus.

Xpom, monuoboen, éonvghpam

OO6was xapakrepuctuka. BaneHTHsle coctosiHus anemenTos VIB rpynmsi.

[Tonyyenue xpoma u deppoxpoma. Meramummueckuit xpom. Kuciopoaeie coelMHEHHsT XpoMa.
Coemunenns Cr(ll): oxcua, ruapokcua, coid. BoccTaHOBUTENbHBIC CBOWCTBA COCITUHCHHI
npyxBaneHTHOTO xpoma. Xumwust Cr(lll): ruaponus akBamona, aMQpOTEPHOCTH THIPOKCHIA.
Coemunenus Cr(VI): xpomarsl U OHXpOMAThl, KHUCIOTHO-OCHOBHBIC PaBHOBECHS B BOHBIX
pactBopax. ComnocraBieHHE KHCIOTHO-OCHOBHBIX W  OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
corictB coemuuenuit Cr (1), (1), (VI). KommiekcHble coeiMHEHUST U BOMHBIC COJIM XpOMa.
[lepokcunnple Tpou3BOgHbBIE. XPOM B HEYCTOMYMBBIX cTeneHsx okucieHus. [lomyuenune Mo
u W. Meramnmnueckoe cocrosinue. Oxcuapl mombaena (V1) u Bomsdpama (V). Moaubnenosas
u BoJbhpamoBas KUCIOTH. Monubnatel 1 Boibdpamarsl |-IV rpymm. [IBoiiHble, TpoiiHbIE
MoMOAAThI ¥ BoJib(ppamaTsl. M30m0nu- ¥ reTeponoauKUCIOTh U COJIU: 00pa30BaHuE, CTPOCHHUE,
peakinuoHHas crnocobHocts. Kucnopomneie coequHeHUsT MOJIMOIEHAa M BOJb(paMa B HU3IIMX
CTENEHSIX OKHCIEHHUS: OKCHUJbl, MOJHOIEHOBBbIE U BoJib(pamoBbie "cHHU”, BOJIbPpaMOBBIE
"oponsel”. Kiacreper. T'anmorenuasl xpoma, MonmbaeHa, Boib(dpama. M3meHeHme cocraBa
BhIcIiero ranorenuaa B psagy Cr — W. Tlpumenenue coemuHennit snementos VIB rpynmsl.
CpaBHeHmne xuMuueckux cBOMCTB 3eMeHToB VIA u VIB rpymnm [leprnoandeckoit CUCTEMBI.
Banaouit, nuooui, manman

OO6mras xapakTepucTuka. BaneHTHbIE COCTOSIHUS AIEMEHTOB MOATPYIIIBI BaHA M.

CsoiicTBa W npuMeHeHHe MeTautoB. Xumus coeaunenuit Bamamus (1), (1), (1V), (V).
l"amorenuapl, OKCUABI, BaHAJAThI, M30TIOJMBAHAAAThI, OKCOKATHOHBI U aKBauOHbI. KoMmIIeKCHbIE
coenuHeHusi. CoOIMOCTaBlIEHWE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX U  KHUCJIOTHO-OCHOBHBIX
cBoiictB coemuuenuii Banamus (I1), (1), (IV), (V). Okcuapl HHOOUs W TanTama. HuoGaTe
U TaHTanatel. M30monuanuonsl U ux cTpoeHue. buHapueie U KomiiekcHbie GTOpuabl. Jpyrue
raJIOTeHUbl M OKcoranoreHujsl. KiacrepHas mpupojaa IWrajgoreHu7OB HHOOHS W TaHTaja.
Komrmiekchbie coenunaenrst ND 1 Ta B HU3IINX CTEMEHAX OKHCIICHUSL.

Tuman, yupkonuii, caghnuii

OO1as XxapakTepucTUKa.

[Tonyuenue, ¢uznueckue U XUMUYECKHE CBOMCTBAa THTaHa, IUpKoHWs, rapuus. [Ilpumenenue
METaJTMYECKUX TUTaHa, [IUPKOHUS, TaHUS U CIUIABOB HA UX OCHOBe. buHapHBIE coeIMHEHUS:
TaJIOTeHUIbl KapOWAbl, HUTPUIBI, CyabGUABl MU MaTepuanbl Ha uX ocHoBe. KucnopomHwie
coeMHeHUsA. JIMOKCHIBI M THAPATHI OKCHIOB. Be3BoIHbIe COM YeThipexBajieHTHbIX T, Zr, Hf,
WX TUIpaTalus U MOBeJIEHUE B BOJHBIX pacTBopax. CoelMHEHHs JIEMEHTOB MOATPYIIBI TUTaHA
C HM3IIUMU CTemeHsMU okucieHus. KowmmnekcHsie coenuHeHus. [IpuumHbl CcXOACTBa
XUMHUUYECKHX CBOMCTB coequHeHnid Zr m Hf. Xumudeckue OCHOBBI pa3neneHHs ITHPKOHUS
U TaQHHUSL.

Peokozemenvnbvie 31emenmol

OOmas xapakrepuctika. CTpoeHHe 3IEKTPOHHBIX 000JIOYEK aTOMOB, XapaKTepHbIE BAaJICHTHBIE
COCTOSIHMS, YCTOMUYMBBIE CTemeHW oOkuciaeHus. llepueBas u UTTpUeBas MNOATPYIIIHI.
«["amonuumneBblit u3nom». JlantanougHoe cxarue. Ilomydenue, ¢usznyeckue M XUMHUYECKUE
CBOICTBa, pUMeHeHue MeTauioB. CioxkHele coequHeHus P30 u meToasl pasneneHus cmeceit
P35. Xapakrepuctuka coequnernuii M(I11): okcuabl, THAPOKCUIBI, TPOCTBIC U JBOWHBIE COJIH.
Kommuiekcubie coenuuenus. Xapaktepuctuka coeaunenuit M(1V): Ce(1V), Pr(1V), Tb(l1V),
X OKHCIHUTEIbHbIC CBolcTBa. Xapakrtepuctuka coemunenuit M(I1): Eu(ll), Sm(Il), Yb(II),

11



WX BOCCTaHOBHUTEJIbHBIE cBoWcTBa. [Ipumenenue coenunenuid P3D: martepuansl JazepHO
ONTHKH, MarHUTHBIE MaTepUabl, KaTaau3aTopsl, coctaBHas yacte BTCII maTepuaiios.
AKmunouowt

O6mas  xapakrepuctuka. [IpoOremMaTHYHOCTh  XMMHYECKOW  aHAJIOTUHM  aKTUHOWJIOB
Y JJAHTaHOUJIOB.

Kparkue cBepenus o xumuu Topus. BaxHelmume COEOUHEHHS] M HUX CBOMCTBA: OKCHJ,
TUAPOKCH/I, TaJOTE€HUbI, OKCOTaJOTE€HHUIbI, MPOCThIE M KOMIUIEKCHBIC COJU. XHUMHS ypaHa.
Coenmuuenus ypaHa B pa3lIMYHBIX CTENEHSIX OKUCIEHUS. [aloreHupl, OKCHABI YypaHa.
AmdortepHOCTh KHCIOpoAHBIX coenuHennid ypana (VI). CuHTe3 TpaHCypaHOBBIX 3JEMEHTOB.
XuMHsST HENTYHUS, IUTYTOHUsS, aMmepulivs. BakHeWiine coeauHEHUs: OKCHUIIbI, TUIPOKCHUBI,
rajioreHuibl. OCHOBHBIE CTEMEHU OKHUCIEHUSA. 3aKOHOMEPHOCTH HW3MEHEHHUS OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX cBoMcTB B psagy U, Np, Pu, Am. Xwumus BOIHBIX pacTBOPOB:
KOMIUIEKCOOOpa3oBaHue, JUCTIPOTIOPIIMOHUPOBAHUE.

Hunk, kaomuii, pmymo

O6mas xapakrepuctuka. OCOOEHHOCTH CTPOEHUS MIEKTPOHHBIX 000JI0YEK aTOMOB.

Xumudeckue U (U3UYECKUE CBOMCTBA MeTaJIOB. [lojlydeHrne W NMPUMEHEHHE METALTUYECKUX
[IMHKA, KaJMHs, PTYTH M UX CIUTaBOB. AMaibrambl. Baxueiime coemunenus M(I1): oxcusl,
TUAPOKCHUIBI, COJM. XWMHS BOJIHBIX pacTBOPOB: THAPOJHM3 U KOMIUIEKCOOOpa3oBaHUE.
CpaBHuTenbHasg ycToWynBocTh KoMmiuiekcoB. Coenunenuss pryru (ll) ¢ azorcomepxamumu
MoJieKylaMu. M3MeHeHue ThIa CBS3M B COCTUHEHUSX JBYXBAJICHTHBIX IIMHKA, KaJMHS, PTYTH.
[TpyuumHBl aHOMaTBHOTO (HEMOHOTOHHOTO) XapakTepa U3MEHEHHsI KHCIIOTHO-OCHOBHBIX CBOWCTB
okcuoB U ruapokcuioB B psaay Zn(ll) — Hg(ll). OkucianreapHO-BOCCTAHOBUTEIbHBIE CBONCTBA
coenuHenuit prytu. Jlucnponopuuonuposanne HQp?*. Baxneiimme coemmnenns prytu (I).
[IpumeneHne coeAMHEHU TMHKA, KaAMUsA, pTYTH. TOKCUYHOCTh COCUHEHUHN ATUX 3JIEMEHTOB.
Crioco0Opl ycTpaHeHHUs 3apaKeHHS TTOMEIICHH METAJUTMYECKOM PTYTHIO.

Meow, cepeopo, 3010mo

OO6mrast xapakTepuCTHKA.

Huarpammer  Jlatumepa. IlpuuuHBI HaxoXJIEeHHUS B TPUPOJE 30JI0Ta, cepebpa W Meau
B CaMOPOJHOM COCTOSHHHU. DU3NYeCKHe W XMMHUYECKHME CBOMCTBA MeTamuioB. I[Ipumenenue
Metaumaeckux Cu, Ag, AU U HuX CIUIaBOB. XUMHUS Meau B cTeneHsx okucieHus | wu Il
Baxkueiimne coeinHEHUs: OKCHUJIbI, THIPOKCH]IBI, COJIU, KOMILJIEKCHI. JIUCIIPONOPLHOHUPOBAHNE
coequaenuii meau (l). Ilpumenenue coemuuenuit memu. Cu (I, 1lI) — cocraBHas wyacthb
matepuanoB co cBoiictBamu BTCII. TokcuunocTs coemuHeHuii meau. Xumus cepebpa ().
OCHOBHbBIE COCAMHEHMS: OKCUJ, THIPOKCHH, CYIb(QHUA, TPOCTble M KOMILUIEKCHBIE COJIU.
XuMu4eckue 0CHOBBI oTorpaduueckoro mnpouecca. HeoObluHbIe CTENEHH OKHUCIEHHS cepedpa
U ux crabunuzanua. XuMus 30510Ta. PacTBOpeHHEe METalTM4ecKoro 30J10Ta B Pa3IMYHBIX
pearentax. IIpomsBomabie AuU(lll). HeoObrunble creneHn oOkuciaeHus 30j0Ta. CpaBHEHHE
XUMHUYECKUX CBOMCTB anemeHnToB |A u IB rpynmn [lepuoandeckoil cucTeMbl.

CoBpeMeHHbIe IPOOJIeMbl HEOPTAHMYECKON XMMHUH

Heoprannueckas xumus 1 co3jaHNE COBPEMEHHBIX ()YHKIIMOHATBLHBIX MaTEPUATIOB.

[Tonstus xumum TBepaoro tena. Hectexmomerpuyeckue coeanHeHusa. KBasuxumuueckoe
omucaHue paBHOBecHil JedekToB. OCHOBHBIE THUIBI pEaKUUNd C y4yaCTHEM TBEPJOTO Tela.
3aBUCUMOCTh JIeEKTHOTO COCTaBa KPHUCTAIIOB OT YCIOBUU cHUHTe3a. BrnusHue nedexToB Ha
CBOMCTBA KPUCTAJNIOB M KHHETHKY TBEP10(a3HBIX MPEBPALICHUI.

CoBpeMeHHbIE HEOpPraHuyeckhe MmaTepuaibl. Marepuansl Ajis  BOJAOPOJHOM SHEPreTHKU
CynpamonekynsipHas xumus. HaHomaTepuanbl 1 HAHOTEXHOJIOT UL

buonoruveckass  Heopranmueckas — xumus.  OpraHuzanuss ~ OMOJIOTUYECKOW  KIIETKH.
Heoprannueckue BemiecTBa B Ouosiornyeckoil kierke. lloHaTue o mporeccax mepeHoca
Heoprannueckux yactuil. Katanutuueckue npoueccbl. CEHCOPHI.

OcHOBHBIE METOJbI HCCJICIOBAHUS HEOPTAHNYECKHUX BeleCTB

OcHOBHBIE TpYIIBI METOJOB HCCIENOBaHUS HEOpPraHWYecKuxX BemlecTB. MHopmarus,
nojiyyaeMasi C TOMOIIBI0 PAa3IMYHBIX METOAOB. JudpakinoHHBIE METOABl HCCIEAOBAHUA.
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CHGKTpaJIBHBIC MECTOAbI UCCIICAOBAHUA. MaraeToxumus. TepMqucm/Ie MECTOAbI UCCIICAOBAHUA.
[TonsiTne 0 GU3NKO-XMMHUYECKOM aHAIU3E.

4. Komnerenuuu, popMupyemMble B pe3y/abTaTe 0CBOEHUS TUCHUTINHBI:

CnocobeH oCylecTBAATb NMOUCK, KPUTUYECKUN aHa/JU3 UHPOpMaALMU, NPUMEHATH
CUCTEMHBIN MOAXO0/, [/ pellleHns NOoCTaBJeHHbIX 3a4a4 (YK-1)

CnocobeH aHa/JU3WpOBaTb W HUHTEPHPETUPOBATb pe3yJbTaTbl XHUMHYECKHUX
3KCNepUMEeHTOB, HabtogeHui U uaMmepenui (OIK-1)

CnocobeH mNpPOBOJUTH C COOJIIOJEHUEM HOPM TEXHUKHM 6e30MacHOCTH XUMHYECKUU
3KCIEepUMEHT, BKJIt0Yask CHHTE3, aHa/IM3, U3yUYeHHUe CTPYKTYpPbl U CBOMCTB BeLIECTB U
MaTepHaJIoB, UCCIe0BaHUe PoLeccoB ¢ ux yyactueM (OIIK-2)

CnocobeH NpUMEHSITb pacyeTHO-TeOpeTHYecKhe MeTOoJibl JJisi M3y4eHUs CBOMCTB
BEIlleCTB M IMPOLECCOB C HX Yy4yacTHEM C MCHOJb30BaHMEM COBpPEMEHHOM
BbluMcaAUTebHOU TexHuku (OI1K-3)

CnocobeH  MUCHOJB30BaTh  CYUIeCTBYHOLIMe  NpOrpaMMHble  MPOJAYKTbl U
MHPOpMalMOHHble 6a3bl J@HHbIX /Il pelleHUs 3ajJad NpodeccMoHaIbHON
JlesITeJIbHOCTU C y4eTOM OCHOBHBIX Tpe6oBaHUW MHPOPMALMOHHOW 6e30MacHOCTU
(OIIK-5)

CriocoOeH BeIOUpaTh U UCIIOJIH30BATh TEXHUUECKHE CPEJICTBA U METO bl MCTIBITAHUM JTSI
PEIICHHUA UCCIICI0BATCIIbCKUX 3ada4 XUMHYIECKOH HaIpaBJICHHOCTH, ITOCTABJIICHHBIX
crieraniucToM Oosiee Boicokoit kBamuduxaruu (ITK-1)

CriocoOeH 0ka3pIBaTh HH()OPMAIIMOHHYIO TIOIEPIKKY CIEIHATNCTaM, OCYIIECTBISTFOIIAM
Hay4HO-HUccaenoBarensckue padotsl (ITK-2)

5. Ilnanupyembie pe3yJibTaThl 00y4YeHHsI

B pesynbrate 0CBOCHHS AUCIMIUIMHBI CTYICHT J0JIKEH:

3HAMb:

MECTO HEOPraHMYECKON XMMHUHU B CUCTEME HaYK;

TEOPETUYECKHE OCHOBHI HEOPraHMYECKOW XUMHUHM (COCTaB, CTPOEHHE U XUMHUYECKUE
CBOMCTBa MPOCTHIX BELIECTB U XUMHUYECKHX COEAMHEHUMU, CBSI3b CTPOCHHUS BEIIECTBA U
MIPOTEKAHUSI XUMHUYECKUX MPOIECCOB);

ymems:

aJanTUpOBaTh 3HAHUWS, HAKOIUICHHBIC NMPH HM3ydeHHH Kypca «Heopranwdeckas Xummus»,
K pelIeHUI0 KOHKPETHBIX 33]1a4, CBA3aHHBIX C MPO(HECcCHOHATBLHOM NeATeIbHOCTHIO,
WCIIOJIb30BaTh (PyHJIaMEHTAJbHBIE 3HAHHUS HEOPraHUYECKON XMMHH B 00JIACTH CMEXHBIX
JUACIUTUINH;

eénaoemp:

METO/IaMH U CIIOCO0aMHU CHHTE3a HEOPraHUYEeCKHUX BEICCTB

HaBBIKAMHU OIMCAaHUS CBOWCTB BEIIECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBITCKAIOIIHMX
u3 [lepuoanyeckoro 3akona u [leproauueckoii CHCTEMBI 3JICMEHTOB

6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:

19 3auerHbIx enunmuil (684 gaca).

7. ®opMa KOHTPOJIA:

[Ipomexyrounas arrecranusi — 3a4et (1 cem.), AuddepeHInpOBaHHbBIN 3aUeT —KypcoBas
pabota (2 cem.), sx3ameH (2 ceMm.)

AHauTHYEeCKAsA XUMHUSI

1. MecTo mucuunaIuHbI (MOAYJIs1) B CTPYKType 00pa3oBaTe/bHOM POrpaMMbl
JlucuuiuinHa «AHaJIMTHYECKash XUMUS BXOJHUT B 6a30BYI0 yacTh 010ka b1 «/lucuumnimnnel

(Momynn)» kak oOsi3aTenbHas quctuminHa b1.0.07

2. Iles1k oCcBOEHUS JUCIHUILIHHDI:
(¢bopMHUpOBaHHE Yy CTYACHTOB 3HAHUI TEOPETUYECKUX OCHOB XHMMHUYECKOTO aHaan3a H
MPAKTUYECKUX HABBIKOB €TO BBHITIOTHEHUSI.
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3. KpaTtkoe conep:kaHue JUCHUIINHBI
Metoabl pa3ieseHUs H XUMHUYeCKOH HACHTH(PUKALIUA
Ananumuueckan xumus, ee 3a0auu u memoovl. Kauecmeennwiii ananu3
Henu ananutuyeckor xumun. Mnentudukanus u onpenenenue, 0OUTHOCTh STUX HANPABICHHA.
AHnanmutndeckuid cur"ai. l[IpusHaky aHaNUTHYECKOW pEaKUMM M IPUYMHBI HUX IOSBJICHUS.
[Tonsarue o meroauke ananuza. Kareropuu n3dupaTenbHOCTH aHaTUTHYECKON peakuuu. [Ipenen
oOHapyxeHus. llpuHIUNHANbHBIE BO3MOXXHOCTH YIAYYIICHHS IapaMeTpOB AaHAJUTUYECKON
peakuuu. AHaJIMTUYECKUE PEareHTbl, UX TIpajalus IO YHUCTOTE. AHAJIUTUYECKUE TPYIIIBI
3JIEMEHTOB, NOAX0AbI K UX (popmupoBanuto. CepoBoAopoAHbINH MeTO . OpraHuyecKue peareHThl.
Memaroniee  BiIMAHHE, €ro ycrpaHeHue. [IpuHuMIBI pa3feneHuss U MAacKUpPOBaHUS.
HemackupoBanue. J{poOHBIN U cCCTEMAaTHYECKUI METObI aHAIN3A.
Xumuueckoe pagnogecue. I' omozennoe pagnogecue
[lonstTie 00 wWAeanbHBIX U  pEaJbHBIX CHCTEMax. BiusHME  3JIEeKTPOCTaTHYECKUX
B3aUMO/ICHCTBUI (MOHHAS CUJIa aKTUBHOCTh, KO3(PPUIIMEHT aKTUBHOCTH). BinsHre xumMuueckux
B3aUMOJICHCTBUI (MOJIbHAsA N0JIs, OOIIasi aHaJIUTUYEeCKash KOHLEHTpalus HOHA, paBHOBECHAas
KOHLeHTpauus noHa). CrocoObl BBIpaKEHUS KOHCTAHT DPABHOBECHN XMMMYECKON pEeaKIHU.
[ToHATHE O TEPMOJAMHAMUYECKOM, YCIOBHOM M pEaJbHON KOHCTAHTaX PaBHOBECUS XMMUYECKOU
peakuuu. YpaBHEHHE OJIIEKTPOHEUTPAJIbHOCTHM U YypaBHEHHWE MaTepHalbHOTO OanaHca.
[IpoTomuTryeckas Teopust KUCIOT U ocHOBaHWM bpencrena n Jloypu. KOHCTaHTBI KHCIOTHOCTH
n ocHoBHOcTH. Knaccudukamus pactBoputened. Huenupyrommii 1 auddepeHunpyommi
3¢ dexTs pacTBOpUTENCH.
Xumuueckoe pasnosecue. Pasnosecue ¢ cucmeme pacmeop-ocadox
[IpousBenenne pacTBOPUMOCTH BilMsiHHE 3JEKTPOCTATHYECKUX B3aUMOJICMCTBHII Ha BEIUYMHY
IPOU3BEJICHNUS  pPAacTBOPUMOCTH  (pealbHOE IPOM3BEAECHUE PACTBOPUMOCTH). BriusHue
XMUMUYECKUX B3aUMOJICHCTBUH Ha BEJIMYMHY IPOU3BENIEHHUS PpPacTBOPUMOCTU (YCIOBHOE
IIPOU3BEJICHUE PACTBOPUMOCTH). PacTBopuMocTh. B3aumocBA3p MeXIy pacTBOPUMOCTBIO,
COOCTBEHHOM pacTBOPUMOCTBIO M TPOM3BEIEHHEM PAcTBOPUMOCTH. [IpHMHIMIIBI BBIYMCIEHUS
PacTBOPHUMOCTH IPY HAJTMYUHA KOHKYPHUPYIOIIMX PaBHOBECUM. BimsHue 0IHOMMEHHOIO MOHA Ha
pactBopumocTh. CoieBoii A3 eKT.
Ocaricoenue Kak memoo uoenmuuxayuu, pazoeneHus U KOHYEHMpPUpPoOBaHus
IToaxonpl K ONMCAHUIO ONIEpaLUil pa3felIeHUsI KaK NeTepPOreHHbIX IpoueccoB. KoimyecTBeHHbIE
XapaKTepUCTUKU 3(P(HEKTUBHOCTU pa3eieHUs ¢ TOUKU 3PEHHs MOJTHOTHI U3BJICUEHUS U YUCTOTHI
KOMIIOHEHTa: KOHCTaHTa U Ko3(duuueHT pasneneHus, (Gakropsl pasfeneHus U 0OOTalleHHus.
OcaxaeHue Kak METO UAECHTU(PUKALUY, pa3JeICHHUs] U KOHLIEHTPUPOBAHMSL.
Du3uKo-xumuueckue 0CHOGbl NPOUECCO8 IKCMPAKUUU
OcHOBHBIE TOHATHS. XapaKTEPUCTHKM WHTEHCUBHOCTH: KOI(PQHUUMEHT paclpeieseHus
(okctpakuuu), Qaxtop wu3BiaeueHus (% oSkcTpakiuu) u  GakTop oOOTAICHHS, YHCIIO
HEOOXOJUMBIX CTYNEHEH SKCTpaKkUUU. DKCTPAKLMOHHBIE CHCTEMBbl HCIOJb3yeMble B aHAIM3E.
MexaHu3M 3KCTpakuMu. OKcTpakuus XxenaroB, pH mnomyskcrpakuuu. WM30upartesnbHOCTh
9KCTPAKLIMOHHOTO paszzaencHus. CONoCTaBIEHUE OCAIUTENBHBIX U SKCTPAKLUOHHBIX METOJOB
pasneleHusl.
Du3uKo-xumuueckue 0CHOGbL Xpomamozpaguu
[Tpunnuns! xpomaTtorpadun. OU3MKO-XUMHUYECKHE MTPOIECCHI, JeXallue B OCHOBE pa3e/ieHHs..
PaBHOBecHass xpomartorpadusi, OCHOBHOE ypaBHeHHE. MpaeHTH(HKanMs KOMIOHEHTOB
no xpomarorpamme. Moaudukanus XeMocOpOIMOHHONW XxpomaTtorpapuu. OcobGeHHOCTH
MOHOOOMEHHOTO M  OCaJOYHOTO BAapUAHTOB: SBJEHUS, MPUBOJAIIME K pPa3/elICHUIO;
KOJIMYECTBEHHAs! OLEHKa 3(PQPeKTUBHOCTH pasjeneHus. CeleKTUBHOCTh HMOHHOTO OOMEHa.
ComnocTrapiieHre poiid U GYHKIUHA pa3nuYHbIX METOOB Pa3Ie/IEHHs B aHAIUTHYECKON XUMHUU.
KosnnyecTBeHHbl aHaan3. XHMHYECKHE METO/IbI AHAJIM3A: TPABUMETPHS
Mexanuszm obpazosanusn ocaoxka
I'paBumerpust Kak aOCOJIOTHBIM MeToA aHanu3a. MexaHu3M o00pa3oBaHMs — OCaJKa.
Ilepechilienne, HEHTPbl KPUCTAJUIM3ALMU M pocT dYactull. Kpucrammdeckue u amopdHbIe
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ocanku. Ocaxxpaemast U BecoBast popmbl. Kommounnoe cocrossaue. QoKynanus M MenTH3AIMA.
CrapeHue 0ca/ikoB, €ro BUJbl. ' OMOT€HHOE" OCaKJCHHE.

3azpaznenue ocaoka

Buner 3arpssHenuss ocankoB. COBMECTHOE OCAXKIEHHE, COOCAXKJIEHHUE, IOCIEOCAXKICHUE.
Ancop6uust u abcopbuums. Oxkmro3ust. MHKII03us.

Xapakmepucmuka cmaouii 2pasumempuieckKozo aHaau3a

Br16op maccel HaBecku s aHanu3a. | paBumerpudeckuii pakrop. Beidop ocagurens. YciaoBus
aQHATUTHYICCKOTO ocaxkaeHus. @wibTpoBaHue. Bwibop mpoMbIBHOW kuakocTu. IlepeBon
ocaxmaeMoll (OopMBI B TpaBUMETpHUeCKylo. PacueTsl B rpaBumerpun. MecTo TpaBUMETpPHH
B CUCTEME aHAIMTUYECKUX METOJIOB.

KosnnyecTBeHHbI aHAAM3. XUMHUYECKHe MEeTOAbI AHAJINU3A: TATPUMeETPHUs

Obwan xapakmepucmuka mumpumempuu. Cnocobvt 6vipajricenusa KOHUeHmMpayuu
eewecmea. IIpunyunst pacuemoe 6 mumpumempuu

Knaccudukanus peakuuid B THTpUMETpUH, TpeOoBaHUS K HUM. MoJsipHas macca U MOJIsIpHas
Macca OJKBHBaJeHTa. YHCIO HKBUBAJECHTHOCTH U (aKTOp SKBUBaJIEHTHOCTH. (CrnocoObl
BBIPOKEHUSI KOHIEHTPALlMU BEIIECTBA: MOJISPHAs KOHLEHTpPAallMs, MOJIIpHas KOHIIEHTpAIs
SKBHUBAJIEHTA, TUTP, TUTP O OINpPENEIIEMOMY BEUIECTBY. 3aKOH SKBUBAJIEHTHOCTH. [IpuHIUIBI
pacuetoB B TUTpuMeTpuu. CraHnapTHble (NEpBUYHBIE) W CTAHJAPTU30BaHHBIE (BTOPHYHBIEC)
pacTBopbl, TpeOoBaHUS K HUM. Touyka OHKBHUBAJEHTHOCTH M TOYKAa KOHI[A THUTPOBAHMSL
Nunukaropel.  Buael  tutpoBanusa.  [lorpemnHoct  tUTpHMeTpun.  UyBCTBHUTEIBHOCTH
TUTPUMETPUH.

Kucnomno-ocnosnoe mumposanue

CriocoObl  BbluMciieHus: pH pa3auyHbIX KHUCIOTHO-OCHOBHBIX CHCTEM. YpaBHEHHE KpUBOM
TUTPOBAHHSA B CIydya€ CHJIBHBIX KHCIOT M OCHOBaHMH. KHCIIOTHO-OCHOBHBIE HHIMKATODBI.
[TorpemHocT onpeneneHust CBsi3aHHbIE C MHAMKaTopaMu. Moaudukanus ypaBHEHUs KPHBOI
TUTPOBAHMs I JAPYTMX KHCIOTHO-OCHOBHBIX peakuuid. bygepHbie pactBophl. bydepnas
€MKOCTb.

Peakyuu okucnenua-60ccmano6ieHus 6 mumpumempuu

OcobGennoctu pen-okc peaknuih. OOpaTUMble W HEOOpaTUMBIE pel-OKC mapbl. Bo3moxHOCTH
peln-OKC THUTPOBAHUS C TOYKM 3PEHUS CTaHIAPTHBIX U pealbHbIX ((POpMaTIbHBIX) MOTEHIHAJIOB
noJrypeakuuid. MexaHusM pel-okc peakiuuil 1 HEOOXOJUMOCTb ydeTa KHHETHYECKHX (aKTOPOB.
OcobeHHOCTH pacueTa KpUBBIX peln-okc TuUTpoBaHUs. OcoOble TOYKM THUTPOBAHMSL.
CooTHOIIIEHHE MEXKIy TEOPETHUYECKOWM M OKCIIEPUMEHTAIbHONW KpUBBIMU. BpIOOp ycrmoBumii
TUTPOBAHHUA HA [pUMEPE HOJOMETPUH, IEPMAHTAHATOMETPHUH U  JIUXPOMATOMETPHH.
WHauKkaTopel B peA-0KC TUTPOBAHUH.

Peakyuu komnnekcooopasosanusn 6 mumpumempuu

OOuiue 3aKOHOMEPHOCTH u KOJINYECTBEHHBIE XapaKTEPUCTUKH IIPOLIECCOB
KOMIUIeKcooOpa3zoBaHus. IIpMHIMIBI pacdyeTa CcOCTaBa pPABHOBECHBIX CHUCTEM. MeTo/bl
TUTPOBAHMs, OCHOBaHHble Ha oOpa3zoBaHMU KoMIUIeKcoB. Kommiekconomerpus. OOmue
xapaktepuctuku DJITA kak Tutpanra. PacueTsl 01eil KOMIUIEKCHBIX (DOPM U UX 3HAUYEHUE IS
BbIOOpA ONTUMAJIBHBIX YCIOBHM TUTPOBAHMA. YCIOBHbIE KOHCTAHThl KOMILIEKCOOOPa30BaHUSI.
MeTaninoXpoMHbIE HHAUKATOPBL. PaciipocTpaHnMOCTh METO1a KOMITJIEKCOHOMETPHHU.
Merposornyeckas OleHKa pe3y/abTaToB H3MepeHu i

OcHognble nOHAMUA U MEPMUHBL

CraTtucTueckuii  CMBICH  pe3ynabTaToB  u3MepeHui. CiydaliHble W CHUCTEMAaTHYECKHE
norpemHocTd.  [IpaBUiBHOCTE M BOCHPOU3BOAMMOCTb.  CrocoObl  MpeACTaBICHMS
BOCHPOU3BOIMMOCTH. CTaHIapTHOE OTKJIOHEHUE OTPAHUYEHHON BBIOOPKH.

Konuuecmeennvle xapakmepucmuku nozpeutHocmeii aHanu3a

JloBepuTenbHas BEPOSITHOCTh M WHTepBal. t-kputepuil. HeoOxoanmoe 4Mciao mapaieabHbIX
U3MepeHui, BrIOpakoBKa pe3ynbTaTtoB (Q — kputepmit). Hymp-runoresa, kpurepuii @urepa.
3aKOH pPacHpOCTpaHEeHUs OUIMOOK M €ro KOHKPETHbIE  CJHEICTBHS Ul Pa3IMYHbIX BUIOB
¢bynkuuit. MeTop! oLleHKH NpaBWiIbHOCTH. OlleHKa MOTPEIIHOCTH aHATUTHYECKUX METO/IOB.
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AHaJIu3 peajibHbIX 00bEKTOB

Ananumuueckuii npoyecc. Ilpo6omoop u npoéonoozomoska

XapakTepucTuka cTajuii mpoOoTOOpa, MOArOTOBKH MPOOBI, U3MEpPEHUs, 00paObOTKH IAHHBIX.
CraTuctuueckas 3HaYMMOCTb CTaJUil B CyMMapHOM INOTPEIIHOCTH MeToja. MeTposoruieckue
acreKkThl aHanu3a. Posb XuMHYecKux mporeccoB B aHaimm3e. OONACTH  HCHOJIB30BAHUS
KJIACCUYECKUX MeTOoJ0B. Buapsl ananmza. 3amaun aHanu3a. VICTOUHMKM aHAIUTHYECKOMN
napopmanuu. COOTHOIIEHWE MEXIYy TOYHOCTBIO, YPOBHEM COJIEP’KaHUS KOMIIOHCHTA,
9KCIPECCHOCTBIO, KBaNU(UKaLMel aHATMTUKA U CTOUMOCTBIO aHaJIN3a.

Crioco0sI poOOTIOrOTOBKY (IIEPEBEACHUS TPOOBI B PACTBOP).

Dopmuposanue cxemvl AHATU3A PEATIbLHO20 00beKMa

Bre10op cxempl aHamm3a B 3aBUCHMOCTH OT IIOCTaBIICHHOW 3amaud. [IpoOiembl cCOBpeMEHHOM
AHATTUTUYECKOW XUMHUH.

Onruyeckne METObI AHAIHM3A

Memoowvl ananuza, 0CHOGaHHbIE HA 63AUMOOCIUCHIEUU U3IYYEHUA C 6EULECHIEOM. 3AKOHbL
nO2OWeHUA U3TIYYUEeHUA 0OHOPOOHBIMU CUCI EMAMU

Knaccudpukanuss onTHYecKUX  METOJOB  aHalu3a. HUX  JIOCTOMHCTBO  (TMPaBUIIBHOCTD,
BOCIIPOM3BOIMMOCTh, U30Mpa-TEIBHOCTD, IKCIPEecCHOCTh. 3akoH JlambepTa-byrepa, 3akon bepa.
MaremaTtuueckoe BBIpaKEHHE STHUX 3aKOHOB. BenuuuHbI, XapaKTepu3yIOIIHe IOIJIOIIEeHNE
cBeta, OnTuyeckas MIOTHOCTD, MpomyckaHue. ['paduyeckoe BbpakeHHE 3aKOHOB MOTJIONIEHUS,
[IpyunHel OTKIIOHEHHs OT 3akoHa bepa. Onrhueckas IJIOTHOCTb, IMPOITYCKAaHWE, MOJISIPHBIN
Y TIPUBEJIEHHBIN MOJIAPHBIA KOA(PGUIIUEHTHI MOTIOLIECHUS.

Cnekmp noznowienus

[lonaTHe O cHeKTpe NOrJOWIEHUs WHIAMBUAYAaJIbHOIO BEIIECTBA. XapaKTEPUCTUKH CHEKTpa
MOTJIOIIEHUS: TOJIOKEHUE, MOITYIIMPHHA, CHIa OCHUJUIATOpPA. 3aBUCUMOCTh IOJIOKEHHUS IOJIOC
MOTJIOIIEHUS] OT THUIIA 3aMECTUTENEe B MOJIEKyJIE peareHTa, KUCIOTHOCTH Cpelbl,
KOMILJIEKCOOOpa3oBaHus, TeMieparypsl pactBopa. [1010Chl MOTNOmEeHus U TUIBI 3JIEKTPOHHBIX
nepexoJoB B MoJjekyaax. CHeKTppl HOHOB IEPEXOJHBIX METAUIOB M BIMSHME Ha HHX
KOMILIeKcooOpazoBanusa. CHekTpbl MepeHoca 3apsaa. AJJIUTUBHOCTh ONTUYECKOM IUIOTHOCTHU
pacTBopa HECKOJIbKHX BeliecTB. M300ecTuueckue TOUKH.

Xumuueckue peakyuu 6 ONMUYECKUX MEMOOAx aHAIU3A

Oo6mue TpeboBanust kK HUM. OCHOBHBIE TPYNIBl KOMIUIEKCHBIX COCAMHEHUN, HCIOJIb3YEeMbIX
B ONTHYECKUX METOJAaX AaHAIN3a: POJAHUJHBIE M TAJIOTCHUJHbIE KOMIUIEKCHI, KOMILIEKCHI
C IEPEKUChI0 BOJOPOJA, AMMHAKOM, OPraHUYECKUMU OCHOBAaHUSMH, HOHHBIE acCOLMATHI,
reTePOIOIMKOMILIEKChl. XenaTel. Mcnosib30BaHUE peakiUil OKHCIICHHUS-BOCCTAHOBJICHMS IS
1enei poToMeTpruuecKoro aHaiIu3a.

UyecmeumenvHocmop u MmemponozuiuecKue XapaKkmepucmuKku Onmu4ecKux memooos
UyBCTBUTENBHOCTh  (DOTOMETPHUECKOTO aHalu3a. BocCmpou3BOOMMOCTh U MPaBHIBHOCTH
pe3ynbraTtoB. OmMMOKM H3MEpPEHUS ONTUYECKOW TMIOTHOCTH. OIpeneseHne «ClIeJOBBIX»
KOJIMYECTB DJIEMEHTOB M POJIb «XOJOCTOrO» OmbITa. [IyTM IOBBIIEHHS YYyBCTBUTEIBHOCTU
aHanu3a.

DJIEKTPOXMMHYECKHE METOAbI AHATH3A

Inexmpoxumuueckue peakyuu. Pacmeopuvi 3nekmponumos KaKk HeuoeaipbHvle Cucmembl
OCOOGEeHHOCTH 2MEKTPOXUMHUUYECKHX peakinil. OOpaTMble U HEOOpaTHUMBbIE HIIEKTPOXUMHUYECKUE
CHUCTEMBI. T'aJbBAHUYECKHUE JJIEMEHTBHI M JJIEKTPOJIMTHUYECKUE SYEUKH. DJIEKTPOJHBIE pEeaKluHy,
aHoJ, KaToJI. Anmapar akTUBHOCTEH, ero BO3HUKHOBEHHE U cMbIci. KoahdumeHTsl akTuBHOCTH
KaK IapaMeTpbl SHEPreTMKH HOHHBIX B3aUMOJEHCTBUHI. TeopeTHdeckue M HSMIUPUUYECKUE
MOJIXO/bI K pacueTy Ko3(h(HUIIMeHTOB akTUBHOCTU. Y paBHeHue Jlebas-Xrokkens, JBuc.
Anekmponposoonocms
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PaBHOBECHBIE U HEPABHOBECHBIE COCTOSHUSI PACTBOPOB 3JIEKTPOJIMTOB, UX KPUTEPUH. Y JeNbHAs
U DKBUBAJIEHTHAas  AJIEKTPOIPOBOJHOCTH  PACTBOPOB  AJIEKTPOJUTOB,  3aBUCHUMOCTh
OT TeMIepaTypbl, KOHIEHTpanuu, naBieHus. Dpdexr Buna. IIpaBuno IlucapxeBckoro —
Banbnena. Teopus snexrponpoBoanoctu Jlebas — Xrokkens — Onzarepa. [logsmkHocty, yncia
nepeHoca. “AHoOMaibHble” TOJBMXHOCTU M DJICKTPONPOBOAHOCTU. J(uddy3noHHBIE SBICHHS,
maddy3nonnsii norenman. Kongykromerpus.

Pasnosecnvie snekmpoxumuueckue cucmemol

OJC u noreHumansl 3ekTpoaoB. CoryamieHue O 3HaKaX, BOJOPOAHas HIKana. MexaHu3Mm
obpazoBanus J/IC. D/IC kak cyMMa CKa4KOB MOTEHIIUAIOB. DJIEKTPOXUMHUYCCKHUNA TTOTEHITHAI,
BHYTpEHHUIl mnoTeHuuan [lanpBaHu, BHemHWW mnoTeHnman Bosbra. Pabora BeIXOga,
MIOBEPXHOCTHBIM IOTEHIMAJ, KOHTAKTHBII MOTEHIHal. 3aBUCUMOCTb MMOTeHUMaNoB OT pH
" KOMILJIEKCOOOpa30BaHUsI. KomOunupoBanue MOTEHITHAJIOB. DyH/1TaMEHTAJIbLHOE
TEPMOJIMHAMUYECKOE COOTHOLIEHHE JUIsi 0OpaTUMOIO TajlbBAHUYECKOTO 3JIEMEHTA. YpaBHEHUE
HepHncra.

Ilomenyuomempus

Krnaccudukanuss mOTEHIIMOMETPUIECKHX MeToJoB. Tumbl 3nekTposoB: 1 m 2 poma, Red-Ox,
razoBble amanbramubie. [lomydenrne TepMOAMHAMUYECKUX JAHHBIX W3 MOTEHIIMATIOMETPHIECKUX
n3Mepennil. [loTeHIHOMETpUYECKOE TUTPOBAHME, €r0 PA3HOBUIHOCTH. MeETOabl W3MEpPEHUs
OJIC. [loTeHIIMOMETPHS B HEBOJHBIX Cpeax.

Heoitnon anekmpuyeckuii caou. Honomempus

Tepmonunamuka u crpoerue [DC. Ilpupoma JADC, mepexon u aicopOIUsi MOHOB, BIIHSHUE
MOJIAPHBIX MOJieKya. Xapakrtepuctuku JIDC: eMKOCTh, MOTEHIMAN, 3aps, ToJIuHA. Teopus
I'enemromnsia. Teopus muddysmonnoro crnost ['yu-Uenmena. Ancopommonnas teopus lllTepna.
OcHoBHOe ypaBHeHue JIOC. DIEKTPOKMHETHYECKUU [3€Ta-MOTEHUHANL. JIEKTPOOCMOC,
anekTpodope3, MOTEHIHATbl TEYeHUs U CceIuMeHTaluu. MeMmOpaHHbIE MOTEHIHAIbI.
CrexnstHHBIM ~ 2nekTpon. pH-metpus, ee ocoOGeHHOCTH. VOHCENEeKTHBHBIE AIIEKTPOIBI.
DneKTpoKammIIsIpHbIC siBeHs. HyneBbie ToOukn MeTamioB. AGCOTIOTHBIN MOTEHIIHAI.
Inekmpoxumuueckas KUuHemMuKa

Tox u omuueckas nonspuzauud. llepenanpsbkenne. KoOHIEHTpallMOHHAs —MOJISApU3ALUA:
g dy3uoHHas U XuMUYeckas. AKTUBALIMOHHAS MOJISPU3ALINS: AIEKTpOXUuMUYeckas u (azoBasl.
VYpasuenue Tadens.

Honapozpagusn

XapakTepuCTUKH  BOJbTAMIIEPHBIX KpUBBIX. KOHIEHCATOpPHBIM M  OCTATOYHBIA  TOKH.
Murpanuonsasiii u  auddy3uonasli  Toku. [lpenenbHblii  ToOK. @DOOHOBBIE AJIEKTPOIUTHI.
VYpauenne WnpkoBuuya. MakcumMyMbl Ha moJisiporpauueckux BOJHAX, HMX IOJaBJICHHUE.
Karanutnueckue BosHbl. OCOOEHHOCTH 3IIEKTPOIOB, IPUMEHSEMBIX B HoJsiporpaduu (pTyTHEIE,
amanbramusie, TBepabie). KommiekcoobpazoBanue B moisiporpaduu. BoccranoBnenue
KOMILJIEKCHBIX HMOHOB Ha anektpojax. I[lomsporpaduueckue crekrpsl. DyHKuM (GOHOBBIX
anektponutoB. llomsiporpadus opraHmdyecknMx COEIWHEHUH, CBSI3b CTPOCHHUS OPraHMYECKHUX
BEIIECTB C WX MojsporpaduyeckuM TmoBeAeHUeM. lcnonp30BaHWE HEOOpPATUMBIX peakiuit
B moussporpadguu. OCHOBHbIE NPUHIMIBI MOJsiporpaduyeckoro axanmsza. lcmoib30BaHue
BEJIMYMH TPEAENbHbIX TOKOB I ONpENeieHUusT KOHUEHTpauud. MeToasl omnpeneneHus
KOHILIEHTpalMid.  AmanpramMHas W  IUIGHOYHas  mojsporpadus ¢ HaKOIJICHHEM.
Ocmwinorpadguueckas — mojsporpadusi, €€ OCOOCHHOCTH H  O0JacTH  MPUMEHEHUS.
UyBCTBUTENHHOCTh U TOYHOCTH PA3IUYHBIX BUIOB MOJSPOrpaduyeckoro aHaansa.
Amnepomempusn

AMIIEpOMETPUYECKOE  TUTPOBAHHE,  HUCIOJIB30BAHWE  PA3IUYHBIX  TUIOB  pEaKUUi
(xommiekcooOpazoBanue, ocaxnaenue, Red-Ox). [uddepenumansHoe amrepoMeTpruuecKkoe
TUTPOBAHUE U TUTPOBAHUE C JBYMS UHIUKATOPHBIMHU 3JIEKTPOIAMH.

Hepagnosecnwie 3nekmpoonvie npovyeccol
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[Ipu3HaKM HEPABHOBECHBIX JIEKTPOXUMHUECKUX CHCTeM. 3akoHbl Dapases. DIeKTPOOCAKICHNE
Xpomarorpadpuyeckue MeTOIbI AaHATU3A
OcHognvle nonamua u mepmunvl xpomamozpagpuu. Kauecmeennwiii u KonuuecmeeHHblil
Xpomamozpaghuueckuii ananus
TepmoauHaMu4Yeckue W KUHETUYECKHE AacleKThl PaBHOBECHOH XpomaTorpaduu, OCHOBHOE
ypaBHeHHe. CrmocoOBI TPOBEICHUS XpoMaTorpaguueckoro aHaimsa. Bug xpomartorpadudeckux
KPHUBBIX, HCIIOJIB30BAaHUE WX U1 KA4eCTBEHHOTO M KOJMYECTBEHHOTO aHanu3a. Kpurepun
yVIEp)KMBaHUS, YUCIO W CTeNeHb  yAepxuBaHus.  OCHOBHBIE  XapaKTEPUCTUKU
XpoMarorpaduyeckoro NuKa: BpICOTA, IMUPUHA, MOTYIIMPUHA, TUToImaas. Kpurepuii pa3aeneHus.
Koadpduuument cenexruBHOCTH. CrocoObl MICHTU(UKAME ¥ KOJMYECTBEHHOTO OIPEICICHUS
KOMIIOHEHTOB.
Onmumuzayuu ycioeuii Xpomamozpagpuueckozo pa3oeenus
Bb160p onTUMaNbHBIX YCIOBHUI SKCIIEPUMEHTA B aICOPOLMOHHON XpoMarorpaduu, TpeOoBaHUS
K ajicopOeHTaM, pacTBOPHUTENIO, ra3y-HOCUTEN0. THUIbI acOpOEHTOB, UX OCHOBHBIE CBOWCTBA.
MounekynspHple  cuta. TOHKOCIOMHBIH W KOJOHOYHBI  BapUaHThl  aJCOPOLIMOHHOMN
xpomarorpaduu. MeTo sl pacyera XpoMaTorpaMM.

4. Komnerenuuu, popMupyemMbie B pe3y/abTaTe 0CBOCHUS JUCHUTLIHHBI:

e (CnocoGeH OCylIeCTBJATh MOUCK, KPUTUYECKUHW aHaIW3 WHPOpMaLUHM, NPUMEHSTh
CUCTEMHBIN MOAXO0/, [I/Is pellleHUs NOCTaB/JeHHbIX 3a4a4 (YK-1)

e (CnocobeH aHaAM3UpPOBaTb M UHTEPHNPETUPOBATH pe3yJbTaTbl XUMHUUYECKHUX
3KCNepUMEeHTOB, HabitoAeHui U uaMmepenuit (OIK-1)

e (CnocobeH NPOBOJAUTH C COOJIIOJIEHHEM HOPM TEXHUKH 6€30MacCHOCTH XMMHUYECKHU
3KCIEepUMEHT, BKJII0Uask CUHTE3, aHa/IN3, U3y4YeHHe CTPYKTYpPbl U CBOMCTB BeLIECTB U
MaTepHaJioB, UcClel0BaHUe MPOolLeccoB ¢ ux yyactueM (OIIK-2)

e (CnocobeH NMpPUMEHATb pacYeTHO-TeOPETUYEeCKHEe METOJIbl [JJI1 U3y4eHUs CBOMCTB
BelleCTB M TMPOLECCOB € KX Yy4yaCTUeM C HCIO0JIb30BaHUEM COBpPEMEHHOU
BbIUMCAUTeNbHOU TexHuku (OT1K-3)

e C(CnocobeH  HCHOJb30BaThb  CyleCTBYIOLMe  MpPOTrpaMMHble  NPOAYKTBl U
MHQOpMaLMOHHble 06a3bl JaHHbIX [Jd pelleHUus 3a4a4 NpodecCHOHaIbHOU
JleITEeJIbHOCTU C YyY€TOM OCHOBHBIX TPeOOBaHMU MHPOpPMALMOHHOW 6€e30MacHOCTH
(OIIK-5)

e (CnocobOeH BbIOMpATh M UCIIOJIb30BATh TEXHUYECKUE CPEACTBA U METO bl UCTIBITAaHUH JIsI
pELICHUS UCCIeI0BAaTEeNIbCKUX 3ajad XMMHUECKON HApaBIEeHHOCTH, IOCTABJICHHBIX
crienuanucToM 6osee Beicokoi kBamudukanmu (ITK-1)

e (CnocobeH 0ka3biBaTh HH(GOPMAITMOHHYIO MOAECPKKY CIIEUATNCTAM, OCYILECTBISIONIUM
Hay4HO-HCCIe10Barebckue padoTsl (ITK-2)

5. IliianupyemMble pe3yJbTaThl 00y4eHH s
B pe3ynbraTe 0cBOEHUS AUCUUILIIMHBI CTYACHT HOJIKEH:

3HAMb:

L4 MECTO aHAJTUTUYECKON XUMHUU B CUCTEME HAyK;

L4 OCHOBHBIC TCOPCTUUCCKUC ITOJIOKCHUS U TIOHATUSA aHAJIMTUYECKOM XHUMHU,

L4 CYIICCTBO peaKLII/Iﬁ " TpOLECCOB, UCIIOJIE3YEMbIX B aHAJUTHYECKOM XHUMHH,

° NPpUHOUIIBI U 001aCTH HCHOJB30BaHUS OCHOBHBIX MCTOAOB XHMMHYCCKOT'O aHajln3a

(xuMu4ecKuX, (PU3MUECKUX).

ymembs:
° MPUMEHSITh OCHOBHBIE TIOJIOKEHUS U MOHSATHUS AaHATUTHYECKON XUMUU;

° yCTaHABIUBATh COOTBETCTBUE MEXKy TPU3HAKAMHU U UX OTIPEICIICHUSIMU;
° peliaTh pacueTHbIC 3aJauu.

6/1a0embu:

° METO/I0JIOTHEN BEIOOPA METOI0B aHAIIN3a;

. HaBBIKaMU UX IPUMEHEHHUS,
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J METPOJIOTUYECKUMHU OCHOBAMH aHAJIM3a.
6. O01mast TPy10eMKOCTh JUCHUIJIMHBI:
21 3auetHas eqununa (756 gacos).
7. ®opMa KOHTPOJIA:
[Ipomexxyrounas arrectanus — qudGepeHInpPOBaHHBIN 3a4eT (4 ceM.),
maddepeHnInpoBaHHBIN 3a4eT — KypcoBas pabdota (5 ceM.), sx3amensl (3, 5 ceM.)

OprannquKaﬂ XUMHUs

1. MecTo mucuMIuIidHbI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Huctummmaa «Opranudeckasl XUMUsD BXOJIUT B 0a30BYI0 4acTh 0yoka b1 «JlucnurmmHb
(Momynn)» kak obs3arenbHas auciumuinHa b1.0.08.
2. lleu ocBOECHMS JTMCHUNINHBI:
J dbopMupoBaHME y CTYACHTOB XHMHYECKOTO MHPOBO33PEHHUS, OBJIAJICHUEC HMH
TEOPETUUYECKUMHU OCHOBAMHU OPraHUYECKON XUMHUH;
J O03HAKOMJICHHE C BaXHEUIIUMHU KJIacCaMHM W THUIAMU OPraHWYeCKUX BEIIECTB, UX
CBOMCTBaMH U 00JACTSIMU IPUMEHEHUS;
. MpruoOpeTeHNnEe HABBIKOB PA0OTHI C OPraHMYECKUMU BEIIECTBAMH.
3. Kparkoe coaep:xaHue TUCHMILIHHBI
BBenenue
[Ipeamer opraHmueckol XWMHH W OCHOBHBIE JTambl €€ pa3BUTHSA. OCHOBHBIE HCTOYHHKHU
OpPraHUYECKOTO ChIphs. KpaTkue cBeeHUs 0 METO/Iax BBIACICHUS, OUYUCTKA U UIECHTU(DUKAIIIN
OpraHu4ecKkux coeauHeHuil. lIpencraBmeHne o paaukanax U (QYHKIUOHATHHBIX TPYyMIaXx.
l'omonoruueckne psapl. DopmMupoBaHHE W OCHOBHBIE TIOJIOKEHHS TEOPUU  CTPOCHUS
OpraHMYECKUX COETUHEHHH. BaJleHTHOCTh aTOMOB B OpPraHMYECKHUX MOJIEKYJaxX, MPOCThIE U
KpaTHbIe CBsI3U. CTpYKTypHBIE OPMYIBI KaK CPEICTBO OTOOpPAKEHUsI CTPOCHUSI OPTraHUYECKUX
coequHeHnil. CTpPyKTypHass HM30MEpUST M €€ OCHOBHbIE pa3HOBUAHOCTH. [loHsTHe o
MIPOCTPAHCTBEHHON H30MEpHM. 3HAUCHHE TEOPUM CTPOCHMS Uil Pa3BUTUS OPraHUYECKOIro
CHUHTE3a. OJIEKTPOHHbIE MPEJCTaBICHUs B oOpraHudyeckoil xumuu. KadecTBeHHas KapTHHa
KBaHTOBO-MEXaHUYECKOTO OIMUCAHUS XMMHUYECKOH CBS3M C TMOMOILIBIO METOJa MOJIEKYJISPHBIX
opbutaneit (MO) kak JMHEHHBIX KOMOMHaIui atomHbIX opOutaneit (AO). IlpencraBnenue o
pacrnpeieieHuu  3JEKTPOHHOM IUIOTHOCTM B MOJIEKyNle, croco0ax ero Hu300paxeHus u
ANIEKTPOHHBIX 3(h(PeKTax aTOMOB U MHOTOATOMHBIX T'PYIIIL.
Texnuka Oe3omacHocTu B Jjaboparopuu. MeToabpl OYMCTKM U BBIACICHUS OPraHUYECKUX
coemuaeHuit. IlpaBuna paborer 1 Th B nabopaTopusx opraHuyeckoro cuHTre3a. Pabora co
CIPaBOYHOM JHUTEpaTypoi Mo opraHudeckoi xumuu. OOume npuemsl paboThl B OPraHUYECKOM
MIPaKTUKYME.
YriaeBoaopoanbl
Ankanut
l'omonornueckuid psii, HOMEHKJIATypa M HM30MEpHs, AaJIKWIbHbIe paaukanbl. [IpupoaHbie
ucTouyHukd mnapaduHoB. OCHOBHBIE CHOCOOBI MoyyueHUs. [IpOMBINITIEHHBI CHHTE3 aJKaHOB.
DNEeKTPOHHOE CTPOCHHE HACHIIICHHBIX YIJIEBOJOPOJOB: KadeCTBEHHAss KapTUHA OMUCAHUS
MeTaHa B paMkax Meroga MO, BO3MOKHOCTH €ro 3aMeHbI IIPeJCTaBIeHHsAMH 00 Sp°-
rubpuamzarn AO  yriepoaa u  (GOPMUPOBAHME JIOKAJIM30BAaHHBIX JBYXIEHTPOBbIX MO,
COOTBETCTBYIOIIMX HMHAUBUAYaTbHbIM CBsi3siM C—H. JIauHBI CBsA3€ll M BaJEHTHBIE YIJIBL.
[IpocTpaHcTBEeHHOE CTpOEHUE ajKaHOB. BpamarenbHas u3oMepus, KOHPOpPMAIUS U HX
OTHOCHUTeNbHbIE dHepruu. dusnueckue cBoiicTBa mapadMHOB M UX 3aBUCUMOCTH OT JUTHHBI U
CTENEHU PA3BETBICHHOCTH YIJIEPOJHOW Ilenu. XHUMHYECKHE CBOMCTBA ajJKaHOB KAaK OCHOBA
METO/IOB  MEepepadOTKH  YIJIEPOJHOTO  CHIpbs. TepMUYecKHe TpeBpaIlcHHs]  AIKAHOB,
TOMOJIMTUYECKUN TUT pa3pbiBa cBs3eil. CBOOOIHBIE paJMKalbl, UX JJIEKTPOHHOE CTPOCHUE U
OTHOCHUTEINIbHAsI CTAaOMILHOCTD, MPEBpAIIEHHEe CBOOOTHBIX PAJUKAIOB B YCIOBHUSAX TEPMOIIU3A.
Karanutuueckne nmnpeBpalieHuss alKaHOB, TETEPOJUTUYECKUM THII  pa3pblBa  CBS3EH,
KapOOKAaTHOHBI, UX AJIGKTPOHHOE CTpOEHWE W TpeBpamieHus. LlemHbie cBOOOAHOpATUKATHHBIC
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peaklMy aJIKaHOB M UX TeXHUYECKOoe 3HaueHue. OCHOBHbBIC MYTHU HUCIOIb30BAHUS HACBHIIICHHBIX
YIJ1€BOIOPOIOB.

Huxnoankanst

Knaccudpukamuss u  HOMmMeHknarypa. OOpa3oBaHuWE IMKIOB B  XOJ€  TEPMHUYECKHX
U KaTaJIMTUYECKUX MpPEeBpallleHUi aakaHoB. CUHTETUYECKUE METO/IbI MOCTPOCHUS HACHIIICHHBIX
nukiIoB. OTHOCUTENbHAST YCTOMYMBOCTH M €€ TMPOSBICHUS B XUMHUYECKUX MPEBPAIICHUSIX
HuKiIoankaHoB. Crnennduka XUMUYECKUX CBOMCTB LMKiIOoNponaHa. CTepeoXUMHUYECKUN aHaIN3
MIPUYMH PA3IMYHON YCTOWYMBOCTH MUKIIOB. KoHpOpMaImy MUKIOTeKCaHa U €ro MPOU3BOIHBIX.
I'eomerpuueckas nzomepus. [IpencraBienus 0 NOIUIUKINYECKIX HACHIIIIEHHBIX YTIEBOJ0POIaX
U NOJIM?/IpaHax.

Ankenut

l'omonoruueckue psiapl, HOMEHKIATypa, u3omepus. CrocoObl 00pa3oBaHUs JBOMHOW CBSI3H.
Ornrcanue >JIEKTPOHHOTO CTPOCHMSI AJIKEHOB B TEPMHMHAX JIOKAJIM30BaHHBIX o- U m-MO Ha
OCHOBE TIpeCTaBeHMs 00 SP>-rubpuamsamu aToma yriepoga. OTCyTCTBHE CBOGOIHOTO
BpallleHHusT OTHOCHUTEJIBHO JTBOWHOW CBS3M KaK MPUYMHA T€OMETPUUECKOW H30MEPHH B PSIY
ankeHoB. (DU3MYECKHME CBOWCTBA M CHEKTPAJIbHbIE XapaKTEPUCTUKH AJIKEHOB. XHMHUYECKHE
CBOMCTBa ankeHOB. Peakiuu 31eKTpo(uIbHOIO MPUCOEAMHEHUS KUCIOT, TajJoreHBOJIOPOJIOB,
BO/IbI, TAJIOTEHOB, TaJIOTeHATKWIOB. OpHUEHTAIMS B PEAKIIUSIX MPUCOEAMHEHUS FIEKTPOPUITHHBIX
areHToB (TpaBWiO0 MapKOBHUKOBA) W €€ WHTEPHPUTAIMS HA OCHOBE TMPEACTABICHHH O
MEXaHU3ME PEaKIMH U OTHOCUTEIHHOU CTAOMIPHOCTH U30MEPHBIX KapOKkaTHOHOB. [lepekncHbIi
ahdexT u obpalieHne OpUEHTAIIUU TPHUCOSTUHEHUST OPOMHUCTOTO BOJOPOJA KaK pe3yiabTaT
W3MEHEHUsS MeXaHW3Ma peaknuu. Peaknuu pamukaabHOTO mpucoeauHeHus. OKUCITUTEIbHBIC
MpeBpaleHUus]  OJe(QHUHOB:  AMNOKCHAWPOBAHME,  TUIPOKCHIMPOBAHUE,  OKHUCIUTEIHHOE
pacuieruieHMe MO JBOMHOM CBSI3M, IPUCOEIMHEHHE O30Ha U PA3JIOKEHHE O30HHUJIOB.
Koopnunamus onepuHOB ¢ NepexoJHbIMU METaUlaMM, KayeCTBEHHbIE IPEJCTABICHUS B
TepMuHax Teopud MO U pojb B KaTAIUTUYECKUX MpPEBpaLIeHUSAX 0Jie(pUHOB (TUAPUPOBAHHE,
M30MepH3anusl, OKCOCHHTE3, OKHUCJIeHHe, MeraTe3uc). llomumepusanus ankeHoB, ee
Pa3HOBUIHOCTU Kak IMPOSIBICHWE OCHOBHBIX THIOB IpeBpauieHuil oneduHoB. Temomepuzanus.
OneduHbl 1 UX TPOU3BOJHBIE KAK OCHOBHOE CBHIPHE B MPOU3BOJICTBE MOJIMMEPHBIX MAaTEPHAIIOB.
Peaknuun ankeHoOB, IpoTEKarOUIME C COXPAHEHUEM JBOMHOMN CBSI3U: AJUTMIBHOE TAIOMANPOBAHUE,
OKHCJICHUE, OKHUCIUTEIbHBIM AaMMOHOJM3. AJUIMJIBHAs T-3JEKTpOHHAs cucrema, p, m-
CONPSKEHHE U €r0 KaUeCTBEHHOE OMKCAaHKe B TepMuHax teopun MO.

Anxaouenwi

Knaccudukanus, HoMeHKnarypa u uzomepus. Baxueimme 1,3-aueHsl 1 criocoda Ux MoJydeHus,
JNErUIpUpPOBaHuE, JErHAPOXIOpUpOBaHue, aeruaparanusd. llomydyenne nuBuHMIA U3 3THIOBOTO
cnupra. DIEKTPOHHOE CTPOCHHUE: CONpPsDKEHHE KpaTHBIX CBsi3ell (M, m-COmpsbKEHUeE),
MIPEJICTaBJICHHS O JIENOKaIN30BaHHbIX T-MO comnpsikeHHbIX nueHoB. Onucanue Oyraauena-1,3 B
TEPMUHAX IPEIETbHBIX CTPYKTYP, KAUECTBEHHbIE KPUTEPUU OLIEHKU UX OTHOCUTEIBHOTO BKJIAJA.
XHUMHUYECKHE CBOMCTBA CONPSDKEHHBIX JHWEHOB: THUJPUPOBAHME M €ro HSHEPreTHuKa Kak
MPOSIBJICHUE COMPSDKEHHBIX KPATHBIX CBS3€HM, BOCCTAHOBJICHHWE WIEJIOYHBIMM METAJlJIaMU B
MPUCYTCTBUM HCTOYHHUKOB MPOTOHOB, DSJEKTPO(PUIBHOE MPHCOCAMHEHHE TaJOreHOB U
rajoreHoBOJIOPOJIOB M OpPUEHTALMS B H3TUX PEAKUUAX B YCIOBHUSIX KHHETHYECKOTO U
TePMOJUHAMUYECKOTO KOHTpois. Ilpucoenunenune pAByokucH cepbl. JIMEHOBBIN CHUHTE3,
pa3pelieHHble W 3alpeuieHHble MO0  CHUMMETPUM  PEAKIUU  LUUKIOMPUCOECTUHEHUS.
Huxnoonuromepuzanusi. Pa3HOBUOHOCTH JIMHEWHOM MONMMEPH3ALMU U €€ TEXHHUYECKOe
3HaueHue. IIpupoaHbIi M CUHTETHYECKHMH KayyyK, BYJIKaHM3alusa Kaydyka. KymyneHsr:
MOJYy4YeHUE, DJIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHUE KYyMYJEHOB, HUX XUMHUYECKHE
CBONCTBA.

Anxunul

Nzomepus u HoOMeHKkIaTypa. CriocoObl 00pa3oBaHus TPOWHOM CBS3U, OCHOBAaHHBIE HA PEaKIIHSIX
neruaporanonanpoBanus. KapOaauelil 1 MIpOTUTHUECKUNA METOIbI TOJTy4YeHus aneruieHa. MO-
OTIFICAHHE TPOWHOM CBSI3U Ha OCHOBE MpenacTaBieHus 00 SP-rubpunuzanuu AO aToma yriepoja
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(kauecTBeHHast kKapTuHa). PU3HUYECKUE CBOMCTBA U OCHOBHBIE CIIEKTPAJIbHBIE XapaKTEPUCTHKU
QIKUHOB. XMMHUYECKUE CBOMCTBA AJKUHOB: KATAJIMTUYECKOE TUJPUPOBAHHUE, BOCCTAHOBJICHUE
HaTpUeM B XKHUJKOM aMMHake, rujiparauus (peakiusi KyuepoBa), mpHCOEIMHEHUE CHUPTOB,
KapOOHOBBIX KHCIIOT, TaJOT€HBOJOPOAOB, IIMAHUCTOTO BOJOPOJA U CHHTETHYECKOE 3HAYCHHE
9TUX peakuuil. OKCOCHHTE3 Ha OCHOBE aNKMHOB. HykieouibHOe MpucCOeAMHEHUE K TPOHHOU
CBS3M M 3HAYEHUE OTUX pEaKUUd /i CUHTE3a BUHWIOBBIX Mpou3BOAHBIX. [IpeBparieHue
aleTUJICHa B BUHWIALICTUIICH, PEAKIIMK MPUCOSIUHEHUS K TPOHHOM CBA3M BUHWIALIETUIICHA U UX
CUHTETHYECKOE 3HaueHue. [lukimoonuromepusanusi aaKUHOB, aJKWHBI Kak JUCHO(UIIBL.
OxkucnuTenbHbIE MPEBpaleHUs aTKWHOB. KHCIOTHBIE CBOWCTBA QJIKWHOB-1, alleTUIICHUIBI,
WCIIOJIb30BAHUE KHUCIOTHBIX CBOMCTB AQJKMHOB U PEAKIM aleTWICHUJIOB [UIsl CHUHTE3a
COCIMHEHUH, COJEPKAIIUX TPOUHYIO CBS3b.

Apomamuueckue y2nee000poovt

benzon wu ero romosiorw, U30MEpHUs, HOMEHKJIaTypa. VCTOYHMKH apoOMaTUYECKUX
yriieBo10poioB. [IpotuBopeune mexay GopmMaabHON HEHACHIIIEHHOCTHIO O€H30JBHOTO KOJIbIIA
U XUMHUYECKUMH CBOWCTBaMH OeH30Jia (OTHOCHUTEIbHAS YCTOWYMBOCTH K OKHCJICHUIO,
CKJIOHHOCTh K pEaKIMsIM 3aMEIICHUs], DSHEPreTHKa peakiuid oOpa3oBaHUs O€H30ja, €ro
TUAPUPOBaHUs U okucieHus). n-MO opbOuranu OeH3oJia, MOHATHE apOMATHYHOCTH, MPABUIIO
Xrwkkensa. HebeHzouanele apomaTH4ecKue cucTeMbl. DH3WYecKHe CBOWCTBA W OCHOBHBIC
CIEKTpaJbHBIE XapaKTEPUCTUKH OCH30J1a W €ro TOMOJIOTOB. Peaknum apomMaTHYECKOTO
ANEKTPOPMIHHOTO 3aMeIIeHHs. 3HAYCHUE PEaKIUid IEKTPOOUILHOTO 3aMEIeHUsT KaK OCHOBBI
METOJIOB TIEPepabOTKHA apOMATHUYECKUX YIIIEBOJIOPOJIOB, UX MEXaHU3M, BIIUSHHUE 3aMECTUTENCH B
OCH30JIbHOM KOJIBIIE Ha W30MEPHBIA COCTaB MPOJYKTOB M CKOPOCTh peakiuu. Peakiuun
pagvKaIbHOTO 3aMEIICHUS W TNpucoeAuHEHUs. ANKkmiIOeH307bl.  CrmocoObl  TOTydYeHUs.
XUMHYECKHE CBOWMCTBA. Peakiuu 31eKTpodUIBHOTO 3aMEIIeHHs B OCH30JIbHOM KOJIBIE U
OCOOEGHHOCTHM OpHEHTAallud B JOTUX peaknusaX. [IpoToOHWpOBaHHWE MOIHAIKIIOCH30JI0B,
obOpazoBaHHe CTaOMJILHBIX apPEHOHHEBBIX HOHOB. JlezankunupoBaHue,
JTUCTTPOTIOPITMOHUPOBAHNE, N30MEPHU3aIHsl AIKIIIOCH30J10B. Peakiiuu paukaibHOTO 3aMeIeHUs
B OOKOBOW IiemH, OEH3WJIbHAs T-3JeKTpOoHHAs cucteMa. OKHCIHUTENbHBIE TPEBPAICHHUS,
ANMKUJIOCH30JI0B, PEaKIUH JETHAPUPOBAHUS W WX IMPOMBIIIJICHHOE 3HAYCHHUE IS TOJYYCHHS
CTUPOJIa U JUBUHUIOCH30JIa, TTOJTMMEPH3AIUS U COTIOJIMMEPHU3AIIHS ITHX COSAMHEHUN, OCHOBHBIC
MYTH UCIO0JIb30BAHUS MMOJIMMEPOB Ha X ocHoBe. deHunaneruineH. Judennn- u TpudeHuIMeTaH,
UX TOJydyeHHe M cBoicTBa. KHUCIOTHBIE CBOWCTBa YrieBoJ0poioB, mkana C—H-kucmoTHOCTH,
KapOaHUOHBI U (AKTOPHI, ONPEACIAIONINE UX OTHOCUTEIBHYIO CTAOMIBHOCTD. JlMbEeHUIITaHbI,
cTubOeH, Tomad. Judenusn, cnocoOwl ero moydeHus, ctpoeHue. lIpencraBieHus o BIUSHUU
3aMECTUTENIC Ha JIETKOCTh B3aMMHOTO BpAIEHUS W CTENEHb KOTUIAHAPHOCTH OEH30JIbHBIX
KoJiell. 3aBHCHUMOCTb COMPSDKEHHS MEXAYy HUX T-3JIEKTPOHHBIMU CHUCTEMaMH OT CTEIeHU
KOIUTAHAPHOCTH M €€ TPOSBJICHHUS B OJICKTPOHHBIX CIIEKTpaxX IPOU3BOJHBIX Ju(eHwmIIa.
ApomaTH4YHOCTh JU(deHMIIa, peakuuu 3ICKTPOPHIBHOTO 3aMEIIEeHUs, OPHUCHTAIMS B 3THX
peakuuMsaXx W BIMSHME Ha Hee 3amectureneid. Hadrammu, ero wucrounuku. M3omepus wu
HOMEHKJIaTypa MPOU3BOJIHBIX Ha(TalliHA, €ro 3JEKTPOHHOE CTPOECHHWE M AapPOMATUYHOCTb.
XHWMHUYECKHE CBOMCTBA MPOMW3BOJHBIX HadramuuHa. Peakiuu 37eKTpOodUIBHOTO 3aMEIICHUS,
(bakTOphI, BIAMSIONIME HA OPUEHTAIUIO B OTUX PEAKIUAX, UX TEXHUYECKOE 3HaYCHHE JIJIsl CHHTE3a
MPOU3BOJHBIX HadTanuHa. AHTpaneH. M3oMmepus W HOMEHKJIAaTypa MNpou3BOAHBIX. CHHTE3
aHTpalleHa M3 COEAMHEHUH OEH30JBHOTO psifia. DIEKTPOHHOE CTPOCHHE M apOMAaTUYHOCTb.
Peakuuu ruapupoBaHus, OKHUCICHHS, OJIEKTPOMUIHLHOTO TMPHCOSAMHEHUS U 3aMEIICHHUS.
®dorookucnenue u (Qotoaumepusanus. AHTpaleH B JTUEHOBOM cuHTe3e. DeHaHTpalleH.
N3omepust 1 HOMEHKIIATypa NPOU3BOAHBIX. DIEKTPOHHOE CTPOCHHUE U apOMAaTHYHOCTh. Peakiuun
TUAPUPOBAHUS, OKHUCICHHUS, DIEKTPOPHUILHOTO MPUCOEAWHEHUs W 3amemieHus. Onrtuueckas
M30MEepHUsl OPraHUYECKUX COCAMHEHUI. XUPAIbHOCTh MOJIEKYJ U €€ MPOSBICHUE B ONTUYECKOU
AKTUBHOCTH COCJUHEHH. ACUMMETpUUYECKUi aToMm yriepona. lIpoekinoHHbIe (HOPMYIHI.
DOHantuoMmepbl U panematel. KoHdurypanwonnsie  psinpl.  CoeMHEHUS C  JIBYMS
ACUMMETPUYECKUMHU aTOMaMU yIJIepo/ia, JUacTePeOMEpBl, IPUTPO- U Tpeo-(opMbI, Me30-(hopMa.
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CBsi3p MEXAy YHCIOM acUMMETPHUYECKMX aTOMOB YIJIEPOJA C UUCIOM CTEPEOU30MEPOB.
[Mpunuunel paspeneHus pauneMaTtoB. OOpamenue KoHdurypamuum u paunemusanus. Css3b
MEXaHu3Ma pPEaKUUU C ONTUYECKOW M30MEpPUEM IPOJYKTOB Ha IPUMEpE peakLHiu
MIPUCOCTUHEHHS TIO0 JBOWHOW CcBsi3u. [loHsATHE 00 acuMMerpudeckoM cuHTe3e. [IpencraBneHus
00 ONTHYECKON N30MEPHH COCTMHEHUH, HE COACPIKALTNX aCHMMETPUYECKOTO aTOMa yriiepoa.
T'anozenonpouszeoonwie y2nee00opooos

Knaccugukanus. MoHOTranoreHnpou3BoJHbIE aTU(PaTHIECKUX YIrIIEBOJI0POIOB, UX H30MEPHS U
HoMmeHkaarypa. CriocoObr obpasoBanust csisu C—Hal. KauectBenHoe omucanue 3aeKTPOHHOM
npuponsl cBsizu C—Hal Ha ocHOBe mpencraBieHUs O XapakTepe JOKaiu3oBaHHBIX 6-MO,
00pa3yeMbIX aTOMaMH C Pa3HOW 3JIEeKTpooTpHuIarenbHOCThIO0. [lomsprocts cBsisu C—Hal u ee
3aBUCHUMOCTh OT IpPUPOJBl aromMa TrajoreHa. XUMHYECKHE CBOMCTBAa MOHOTaJIOI€HAJIKAHOB!
HYyKJI€O(UIbHOE 3aMelIeHHe aTOMOB TaJOT€HOB U JIETHAPOrajioreHupoBaHue, oOIIe YepThl U
pa3nuuus B MEXaHU3Me 3TUX peakmnui, peakmuu Tuma Snlm E1, Sn2 m E2, wcmonp3oBanHme
SIBJICHUS XUPAJIbHOCTH B M3YYEHMM MEXaHU3Ma peakuui anu@aTtuyeckoro HYKICOPHIbHOTO
3aMeleHusl. BiusHue CTPYKTypbl Tralor€HajKwia, MpUpoAbl HykiIeoduia (OCHOBaHUA) U
pacTBOpUTEINS HAa COOTHOUIEHHE Pa3JIMYHbIX HAMpaBICHUI B3aMMOJECHCTBUS T'aJlOT €HAJIKUIIOB C
HykieopuiaMu (OCHOBAHUSAMHU) M y4eT 3TUX 3aKOHOMEPHOCTEH B IJAHUPOBAaHUU CUHTE3A.
OObpa3oBaHre KOMIUIEKCOB TaJIOT€HaJKUIOB ¢ KucioTamu Jlpionca Kak crnoco0 yBEeTWYeHHs
HYKJIEO(UIHHOM MOJBMKHOCTH aTOMOB TaJIOT€HOB B PEAKIMAX aJTKUIMPOBAHUS HEHACHIILIEHHBIX
U apoOMaTHYECKUX YIIIeBOJOpOI0B. BoccTaHOBNIEHNE TaJOT€HANKWIOB U UX B3aUMOJICHCTBUE C
MetaiiamMu. CoeAMHEHHs C TIOBBIIIEHHOM MOJBMXKHOCTBIO aToMa rajoreHa. AJuMiI- |
OCH3WITAJIOTeHU b, CIIOCOOBI MX MOJIyY€HUS U OCOOEHHOCTH XUMHUYECKMX CBOWCTB. Jlu- u
TPUPEHMIXIOPMETAHBI. CrabuiibHble CBOOO/IHBIE  paJUKajbl U KapOOKaTHOHBI.
[TonuramoreHnpou3BOHbIE TPOCTEUIITNX YTIIeBO0poa0B. CriocoObl momyueHnus. KomOuHarms
peakuMii TrajJOreHHpOBaHUs AJIKAaHOB, IPUCOCAUHEHUs TaJOr€HOB K HEHACBIIIEHHBIM
COEIMHEHUSM U JIETHAPOTATONANPOBAHUS KaK OOIIMI MOIX0J K CHHTE3y MOJUrajJoreHaIKaHOB
Ha IpUMepe MPOU3BOAHBIX JTaHa. [lomydyeHHe TeMUHANbHBIX JUTATOTEHIPOU3BOIHBIX W3
KapOOHWIBHBIX COCAMHEHUH ¥ TPHCOCIWHEHUEM JUTAJIOKapOSCHOB IO JABOWHOW CBS3H.
[Tonyuenue moauTOPIPOU3BOJHBIX METaHA U ATaHa, (PEeoHbl. ['eKCaxXJIIOPIUKIOreKCaH U €ro
MpakTH4eckoe 3HayeHue. beHzampximopun M OCH30TPUXIIOPUI, HMX THUIPOJIM3 Kak MpUMEp
CUHTETUYECKOTO HCIIOJIb30BaHUS MOJIMTAJIOT€HITPOU3BOHBIX ANKUIapOMAaTUYECKUX
yriieBo10po1oB. CoeauHEHNs C NOHW)KEHHOW MOJBHKHOCTBIO aTOMa TaJIOreHa. XJIOPUCTBIN
BUHUJI M XJIOPOIIPEH, CIIOCOOBI UX MOJIY4YeHHUS U TeXHUYeckoe 3HaueHue. [loauxnopupoBaHHbIe
pou3BoJiHbIe 3TWieHa. [lomudropupoBaHHblE MPOM3BOAHBIE ATUJIEHA U TOJUMEpPHl HAa HX
OCHOBE. Apomarhyeckue rajoreHnpousBojanbie. CrnocoObl MOMy4YEHHs: TaJlOreHHUpPOBaHHE
apoMaTHUYeCKHX YIJIeBOJOPOJOB, IMpeBpalleHue coieil auasonus. OCOOEHHOCTH MPOTEKaHUs
peakiuii HyKJI€O(HIBHOTO 3aMEUICHUS B apOMAaTUYECKOM Sjpe, MpeACTaBiIeHUs 00 uX
MEXaHu3Me, Karajau3, BJMSHUE 3amecTuTeneil. BzaumopelcTBue ¢ MeTauiamu: IMOJIy4eHUE
METAJUIOPraHUYEeCKUX COCAMHEHUM, CHHTE3 AJIKWJIApOMATHYECKUX COCAMHEHUN WM JUAPUIIOB.
O¢ddexTsl aTOMOB TaJOreHOB KaK 3aMECTUTENeH B PEaKIHsIX 3JIEKTPOQPHUILHOTO 3aMeleHUsl.
Konpnencanus xmop6enzona ¢ xnopanem, JAT. TlonuxnopnpousBoaHbie OeH30Ma: MOIydYeHUE,
OCHOBHbIE NYyTH HucHojib3oBaHus. IlonuxmoprnponsBoanbie audeHmsna W HadTaluHa, HX
TEXHUUYECKOE 3HAUYCHHUE.

Cnupmui, ghenonwt

OnHoaToOMHbIE HachllleHHbIe cIUpPTHL. M3omepus, knaccupukaius, HoMeHkiIarypa. CrocoObl
0o0pa30BaHUs CIHUPTOBOW THIPOKCHIIBHOW TIpymmbl. [IpoMblIieHHbIE CHMOCOOBI TMOJIyYEHHS
MPOCTENIINX aTU(PaTUIECKUX CHUPTOB, CHUPTOB, coAepkalux oT 7 1o 20 aToMOB yriepoja, u
LUKJIOT€KCaHOoIa. DJIEKTPOHHAs Npupoaa u nossipHocts cszeil C—O u O—H, Bogopoanast cBs3b,
€e NpOSBJICHUS B CIEKTPAJIbHBIX XapaKTePUCTUKAX M (U3NYECKUX CBOMCTBAaX CIHMPTOB.
Xumuueckue cBoicTBa. CHHTE3, CBOICTBA, CHHTETUYECKOE HCIIOJIb30BAaHHE CIIOKHBIX 3()UPOB
MUHEpaNbHbIX KucIoT. HykneodunbHble cBoiicTBa cnuproB. OKHCIEHHE M JETUAPUPOBAHUE
CIMPTOB. AJUIMJIOBBIM  CHUPT, MNPONAPTHIIOBBIA CHUPT, OEH3WJIOBBIA CHOMPT, OU- H
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Tpu(eHWIKapOUHOJI, METOJIbI CUHTE3a U OCOOCHHOCTH XMMHYECKHUX CBOMCTB. MHOroaToMHbIE
cupThl. [ TMKOIM, criocoObl MX MOTY4YeHUsS. DTUICHTIIUKOIb, TIOTUATHIICHTIIMKOIN U UX (PUPHIL:
CBOICTBa M OCHOBHBIE IIyTM HCHOJb30BaHuA. [IuHakosinHOBas neperpynnupoBka. OKucieHUE
riukonet.  1,4-byrannnon. I'muuepun. Ilentasputput. IlpeacraBieHuss o  cBoiicTBax
BUHWJIOBOTO CIIUPTa, KeTo-(heHOoJbHas Tayromepus. lIpou3BogHbIE BUHWIOBOTO CIHUpPTA Kak
MOHOMEphL. OKCHUIPOM3BOJHBIE APOMATUYECKUX YIIIEBOJAOPOJIOB. DEHOI U €ro IOMOJIOTH,
HadToasl. Homenkmarypa. CriocoObl BBeIeHHS THAPOKCUIIBHOM TPYIIIBI B @pOMaTHIECKOE SIIPO.
XuUMUYecKue CBOWCTBA. [IpUYMHBI TOBBIICHHONH KHUCIOTHOCTH (CHOJIOB IO CPABHEHHIO C
ann(paTHYECKUMH CIIUPTaMU, BIUsSHHE 3aMecTtureneid. OOpa3oBaHue (EHOIATOB, MPOCTHIX U
CIIOXKHBIX 3pupoB. PaccMoTpeHne apoMaTHYECKUX OKCUCOCTUHEHHUH C TIO3UIMA KETOCHOJIBHOMN
TayTOMEpPUHM U BIIMSHUE apOMAaTHYHOCTH Ha IOJIO)KEHHWE TayTOMEPHOro paBHOBecus. Peakius
Bbyxopepa, ee Texuudeckoe 3HaueHHE. Peakiuu mekTpopuiIbHOTO 3aMeleHrs, 0COOCHHOCTH MX
MpoTeKaHuss M npoBeneHus. IleperpynnupoBka clnoXHBIX 3(UPOB (HEHOJOB Kak crocod
aipuiipoBaHust 1o  Kousiblly. KonpeHcanus ¢eHonoB ¢ KapOOHWJIBHBIMH  COEIUHEHHSIMHU,
¢denondopmanpaeTuHble CMOJBI, AU(PEHWION-IPONIAaH, OCHOBHBbIE NYTH HCHOJb30BaHUS
3aMeleHHBIX (DeHOJIOB. Peakiuu 3eKTpopHIbHOTO 3aMelIeHHs], XapaKTepHble A (PEeHOoJIOB U
(eHOoJIATOB, KaK apOMaTHYECKUX COEAMHEHUH C TMOBBIIIEHHON pEaKklMOHHOW CIOCOOHOCTBIO.
I'unpupoBanue u okucienue (enosoB. CtabuibHble (EHOKCHIBHBIE paguKaibl, (EHOJIbHbIE
cTaOMIM3aTOphl TMOJUMEPHBIX MarepHasioB. [leperpynmnupoBKH alKWIOBBIX, AJUTUJIOBBIX H
CIIOXHBIX 3¢upoB (eHonoB. MuoroatoMubsie (eHonbl. [lupokaTexuH U THUIPOXUHOH.
[IpencraBienuss O NPHUPOAHBIX COEAMHEHUAX — TPOMU3BOJHBIX MHpOKaTeXuHa. Pe3opIiuH.
OmroportonuH. J(pankunoBbie d3UPHL: CIIOCOOBI MOTYYSHUS, B3aUMOJICHCTBHE C MPOTOHHBIMU
KHCIIOTaMHM U KucioTamu JIbtouca, pacuiersieHue, okucienue. Lluknnueckue npocteie 3Quphl.
0-OKHCHU: TMOJYy4eHHE, H30MEpHU3alMs, B3aWUMOJICHCTBHE C TajJOreHBOJOPOJAMH, BOJIOMH,
CIOUPTaMH, ATWICHIJIUKOJIEM, aMMHUAKOM M aMHUHAaMH, MarHUAOPTaHUYECKUMU COCAMHEHUSMHU.
Omuxnopruapud. Terparuapodypan. [(uokcan. BununoBwsie 3Qupbl. ANKUIOBBIE 3PHUPHI
(heHoJIOB: MoJTyYyeHHe, paclleryieHue Ipy JEHCTBUM KUCIOT U €r0 MEXaHU3M, [eperpyniupoBKH.
AJNKOKCUTpYIINa KaK 3aMECTUTEIb B PEAKLUAX apOMATUUYECKOTO AIEKTPOPUIBHOTO 3aMEIICHHUS.
JudbennunoBerit 23pup: mogydyeHue U MIPUMEHEHHUE.

MeTa/100pranu4ecKue CoeJHHEeHUs

Macnuii- u rumuiiopeanuyeckue coeOUHeHus

CrmocoOsl  momyuenus. Ilpupoma  cBsizm  yriiepoA-meTal.  XUMHYECKHE  CBOMCTBA:
B3aUMOJICIICTBUE C  NPOTOHOJOHOPHBIMU  COCJIWHEHMSIMHU, TaJOl€HaMH, KHCIOPOIOM,
raJIOTeHIIPOU3BOIHBIMU  YTJIEBOJOPOJOB, KapOOHWIBHBIMH COCIUHEHHUSIMH, MPOU3BOJIHBIMU
KapOOHOBBIX KHCJIOT U YrileKHcIoTod. lcmonb3oBaHHME B CHHTE3€ SJIEMEHTOPTraHMYEeCKHX
COEIMHEHU.

Kucaopoacoaep:kamme opranndeckue coelMHeHUs

Kapoonunvnuie coeounenusn

Knaccudukanus u HOMeHkiatrypa. CrnocoObl oOpa3oBaHUs KapOOHWUIbHOW rpynmbl. CUHTE3
aJIbJICTUJIOB U KETOHOB M3 KapOOHOBBIX KUCIIOT U UX MPOU3BOAHBIX. [lodydueHrne apoMaTuyecKkux
KapOOHUJIBHBIX COCJAMHEHUN. DJIEKTPOHHOE CTPOEHHE KapOOHHWIILHOUM TpPYIIbI: Ka4yeCTBEHHOE
ONMCAHNE B TEPMUHAX JOKAJIN30BAHHBIX G- U m-MO, pacrpenencHue MEKTPOHHOU IIIIOTHOCTH.
OCHOBHBIE CHEKTpalbHbIE XapaKTEPUCTHKH M (HU3UYECKUe CBOMCTBA. XMMHUYECKHE CBOMCTBA.
Peakiun ¢ rerepoaTOMHBIMHM HYKJI€O(QWIAMH, UX MEXaHH3M, POJib KMCIOTHOIO U OCHOBHOIO
Katanu3a. B3aumopeiicTBue ¢ azoTcoiep)kamiuMu Hykjieoguiamu: OOIIME 4YepThl MEXaHU3Ma
9TUX PEAKLUI U 3aBUCUMOCTb KOHEUHOI'O Pe3yibTaTa OT CBOMCTB MPOMEKYTOUYHBIX COEIUHEHH.
B3zaumopeiicteue ¢ C-mykneodunamu: oOpa3oBaHHWE IMAHTMJPUHOB, TPHCOEAUHEHHE
METAJUIOPraHMYEeCKUX COEIMHEHUN M IMOOOYHBIE MPOIECChl, OCIOXKHSIOMINE CHHTETHYECKOEe
UCI0JIb30BaHUE 3TOHN peakuuu. Kero-eHonpHas TayroMepusi M CBSI3aHHBIE C HEH CBOWCTBA
KapOOHMJIBHBIX COEAWHEHUH. AJBJ0JIbHO-KPOTOHOBAsE KOHJECHCAIMSI M €€ MEXaHU3M IIpH
KHCIIOTHOM U OCHOBHOM Kartanu3e. KoHaeHcanus aiabAEruoB MU KETOHOB C COEAUHEHHUSMH
JPYTUX THUIOB, COAEPKALIMMH aKTUBHYIO METWJIEHOBYIO Irpymnmy. [loaumepusanus anbaeruios.
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OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMM AJIBJETUI0B U KETOHOB. OKHUCIIEHHE aJIbJIETH/IOB
70 KapOOHOBBIX KHCIJIOT, CBOOOJHO-PAJUKAIBLHOE XJIOPUPOBAHHE apOMATUYECKUX allbICTH/IOB,
OKHCIICHHE KETOHOB 03 pa3phiBa U C pa3pbIBOM YIIIEpOA-YIIIepOIHbIX cBsi3el. Katamutuueckoe
TUAPUPOBaHUE KapOOHWIBHBIX COEIUHEHHH, BOCCTAHOBJIEHHWE KOMIUIEKCHBIMU THIAPUIAMU
METaJUIOB, CIIUPTAMU B MPUCYTCTBUU AJIKOTOJSTOB aJTIOMHUHUS, aMaJlbraMUPOBaHHBIM [IUHKOM U
COJITHOH KHCJIOTOH, BOCCTAHOBJICHHE KETOHOB METAUIAMHU C OOpa30BaHHWEM METAJUIKETUIIOB
MIMHAKOHOB. B3anMopelicTBUE HEEHOIU3UPYIOUIUXCA albJETUIO0B CO LIENI0YaMU, OEH30MHOBAs
KOHJeHCaui. Peaknum »IeKTpO(MIBHOTO 3aMEIIeHUs B apOMATHUYECKHX abJeTHIaX |
KETOHaX. A30TCOJEp>Kalllie TPOU3BOIHBIE KapOOHMIBHBIX coequHeHni. OOmume npeacTaBieHus
0 CXOJCTBE JJICKTPOHHOTO CTPOCHHS W XUMHUYECKHX CBOMCTB KapOOHWJIHHOH M a30METHHOBOM
rpynn. BoccraHoBiieHre OKCHMOB, THAPa30HOB, MHU(M(GOBBIX OCHOBAHUI, BOCCTAHOBUTEIHHOE
aMUHUpPOBaHUE  KapOOHWIBbHBIX  coeAMHEHHH. OKCHUMBI: TreoMeTpuyeckass  H30Mepus,
MIPEBPALIEHUS], KaTaIU3upyeMble KUCIOTaMH, NEPErpyNNUpOBKa OKCUMa IIUKIOT€KCaHOHA U €€
MpOMBIIIJIEHHOe 3HaueHue. Karamuszupyemoe OCHOBAHMSMM pAa3JIOKEHHE THUAPA30HOB Kak
Croco0 BOCCTAaHOBJIEHUS! KapOOHMIIBHBIX COETUHEHHH.

Jlukapoonunvhsie coeounenus

Knaccudukanus, wnomenkimatypa. CrocoObl monydeHUs. [JHOKcanb, METHUITIIMOKCAT!
oOpa3oBaHHE YCTOWYMBBIX THJPATOB, KaTalIU3UpyeMble OCHOBAHUSMU NPEBpPALICHUS B
OKCUKUCIOTHL. J[MMETHUITIMOKCMM M KOMIUIEKCHl METaJUIOB Ha €ro ocHoBe. beHswui,
UKJIOTeKcaH-1,2-mmoH, OeH3WJIoBas IeperpynmupoBka. JuKkapOOHWIBHBIE —COEIWHEHWS.
dopMuUITALIETOH: [MKJIWYECKass KpPOTOHOBas KOHJEHcalus. JIMKEeTOHBI: KEeTO-E€HOJIbHAs
TayToOMepHsl, aJKUIUpOBaHUE, OOpa30BaHME XeNATHBIX KOMIUIEKCOB C MOHAMHU METaJlIOB.
JluMenoH M MOpPOAYKTHl €ro KOHJEHCAllMM ¢ anblaeruaamu. JukapOOHWIbHBIE COEAUHEHMS,
HCIO0JIb30BAHNE B CUHTE3€ IeTePOIUKINYECKUX COeAMHEHNI. DTaleBblil 1uanbaerui.

Henpeoenvuvie kapoonunvuvle coeOUHeHUS

Knaccudukanus. HenpenenbHble anpierupl U keToHbl. OO0IIMe METOIbl CHHTE3a: OKHCIECHUE
0JiIe()MHOB MO AJUTMIILHOMY MOJIOKEHUIO U CIIUPTOB AJUTMIIBHOTO THUIA, KPOTOHOBASI KOHIEHCAITUS
KapOOHUJIbHBIX coeAuHEeHUd. CHUHTE3 aKpoJieMHa Jerujparanueidl riulepuHa. DJIEKTPOHHOE
CTpOEHHE: compshKeHHe cBsized u xapaktep MO, pacrpeneneHue 3JIeKTPOHHOM IIOTHOCTH.
Xumuyeckue cBoiictBa. KaramuTuueckoe TuIpHpOBaHUE, BOCCTAHOBJICHHE KOMILJICKCHBIMU
TUAPUAAMHA METAJUIOB, CIUPTAMH, CIIOCOOBI CEJIEKTUBHOTO IPOBEJIEHUS STUX peakUuid 1o
KapOOHWJIBHOM TPy WA ABOWHOM YriepoI-yriepoaHol CBs3u. BoccTaHoBIEHHE MeTalIaMu
B IPUCYTCTBUM HMCTOYHHKOB MPOTOHOB. CENeKTUBHOE OKHUCICHHE albJCTUIHONW TPYIIIHL.
Peakuuu npucoenuHeHus BOJIbl, CIUPTOB, TaJIOTEHOBOIOPOJIOB, OUCyIb(hUTa HATPUS, aMMHUaKa U
aMMUHOB, [IHAHUCTOTO BOJAOPOJa, METAJUIOPraHMYECKUX COSAMHEHU. Peakiiuu KOHACHCAIuH C
C—H-axktuBHpiMH coenuHeHUsMH. Dddext Bununmorun u C—H-aKTUBHOCTb, HEHACHIIIEHHBIX
KapOOHUJIBHBIX COeAMHEHUN. KeTeHbl: MEeTOAbl CHHTE3a, PeaKiuu MPUCOECIWHEHUS K KeTeHaM
KaK pa3HOBUJHOCThH PEaKIMU AllMJIMPOBAHMS, AUMEpH3alus. XHUHOHBI: OOIIEe METO/Ibl CHHTE3a,
peaKuu BOCCTAHOBJICHUS U TPUCOEAUHEHUSA. AHTPAXUHOH.

Kapoonoevie kucnomot u ux npouzeoonvie

Knaccudukanus u HomeHknarypa. Meroasl nomydeHusi. [IpupoaHpie HCTOYHUKH KapOOHOBBIX
KHUCIJIOT. [ MIposIn3 TpUragoreHMeTUIbHBIX MPOU3BOIHBIX KaK METO/ TIOJyYEHU apOMAaTUYECKUX
KapOOHOBBIX KHUCJIOT. DIJIEKTPOHHOE CTPOCHHE KapOOKCHIBHOW M KapOOKCHIATHOW TPYIIIL.
duznyeckue CBOMCTBA KapOOHOBBIX KHUCJIOT, BOJOPOAHBIE CBS3M U OOpa30BaHUE AUMEPHBIX
accomaToB. XHMMH4YECKHE CBOMCTBA. KHCIOTHOCTH, €€ CBA3b C DJIEKTPOHHBIM CTPOEHUEM
KapOOHOBBIX KHUCJIOT U MX aHUOHOB, 3aBUCHMOCTh OT XapaKTepa M TMOJOKEHHUS 3aMeCTUTeNeH B
QIKWIIBHOM 1ienu win O0eH301pHOM Koublle. OOpa3oBaHHe MPOU3BOIHBIX KapOOHOBBIX KHUCIOT:
CONleH, CIIOKHBIX d5(UPOB, TAJIOTCHAHTHWAPUAOB, AHTUIPUIOB, AMHHOB U HHUTPUIIOB.
[IpencraBieHust 0 MexaHU3ME B3aWMOMPEBpAIICHUN KapOOHOBBIX KHCIOT UM MX MPOU3BOJHBIX,
pOJIb KHCIIOTHO-OCHOBHOTO Karanu3a. BoccraHoBieHHE M TrajouIMpoBaHUE KUCIOT. Peakuuu
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3aMeIIeHUs] B OCH30JIbHOM KOJIbIE KUCIOT apoMaTuyeckoro psja. IlpeacraBienne 00 0CHOBHBIX
MyTSAX HCHOJb30BAHUS KApOOHOBBIX KHUCIOT. IIpom3BogHble KapOOHOBBIX KHCIOT. CoJm.
[IpakTHyeckoe HCIOJIb30BaHUE COJICH KapOOHOBBIX KHUCIIOT. XJIOPAaHTUAPUABI; PEAKLIUU C
HyKIIeo(puIaMu M HCHOJIBb30BaHUE XJIOPAHTHUIPUIOB B KA4eCTBE PEArcHTOB AaIMJIMPOBAHMS,
BOCCTaHOBJIEHUS JI0 albJETWJ0B, PEAKIUUM C MarHMMOpPraHu4ecKUMH COEAMHEHUSMHU.
Xnopuctelid  OEH30WMJI, TOJYYEHHE, PEAKIMOHHAS CIIOCOOHOCTh NpPU B3aUMOACHUCTBUH C
HyKIeopuaaMu B CpaBHEHHH C XJIOPAHTHAPHIAMH anu(aTHYecKuX KapOOHOBBIX KHCIOT H
0COOEHHOCTH HCHOJB30BaHUSI B KadecTBe peareHTa OeH3ommupoBaHus. CroxXHbIe 3(UPHL:
KaTaJIUTUYECKOE TUAPUPOBAHME, BOCCTAHOBJIEHUE KOMIUIEKCHBIMU THUIPUIAMH METAUIOB U
METaJUlaMH B TPUCYTCTBHM HCTOYHHUKOB TMPOTOHOB. Peakuuu mnepesTepupukanud |
croxxHo3(upHO# kKoHAeHcanuu. [IpencraBnenns 06 OCHOBHBIX IMYTSX MCIOJIB30BAHMS CIIOKHBIX
3¢upoB. AHrUApUIBl KapOOHOBBIX KHCIOT: pPEakUMH C HyKieoduiaamu (auuinpoBaHUeE),
yKCycHbIN aHruapua kak C—H-koMmmoHeHTa B peakluu KOHJEHCALUU C apoOMaTHYECKUMHU
anbJeruiaMu. AMHJIbI: KUCJIOTHO-OCHOBHBIE CBOMCTBA, NMPUYMHBI TMOHUKEHHUS OCHOBHOCTH WU
MOBBIIIEHUS KHUCIOTHOCTM B CpPaBHEHMM C aMMMAaKOM UM aMMHUHaMH{, OCHOBHbBIE IIyTH
MpEeBpALIEHUs] B  aMHUHBI, NPEJICTaBICHUS 00 OCHOBHBIX MYyTSIX  HCIOJIb30BAHUA.
Bsaumonpespaiienuss aMuoB U HUTpUioB. CBolicTBa HUTPWIIOB. J[MKapOOHOBBIE KHCIIOTHI.
Knaccudukanus m HOMEHKIAaTypa, MeToabl cuHTe3a. [losydeHune mIaBeneBOMl KHCIOTHI W3
dbopmuata HaTpus. XUMHUYECKHE CBOWCTBA. KHCIOTHBIE CBOWCTBA M WX 3aBUCHMOCTH OT
B3aMMHOI0 PACIOJIOKEHUS KapOOKCWIBHBIX Tpymi. OOpa3oBaHHE MPOW3BOIHBIX MO OJHON U
o0enM KapOOKCHIIBHBIM TpyIIlaM, cMellaHHble Mpou3BojHble. lllaBeneBas kucnora: peakiuu
nexkapOOKCUIMPOBAaHUS,  JEKapOOHUIUPOBAHUS, OKHcIeHus. JlMdTuiokcanar, peakuuu
CIIOXHO?(GUPHONW KOHJIEHCAIMM C €ro y4yaCTHEM M UX CHHTETUYECKOTO HCIIOJIb30BaHNE.
ManonoBasi KkucjoTa: JeKapOOKCHIMpPOBAHHME M NPUYMHBI MOBBIIICHHOW JIETKOCTH €ro
MPOTEKAaHUsI, KOHACHCAIIUU C KapOOHUIIBbHBIMU coeuHeHUsIMU. CBOWCTBAa MalOHOBOTO 3¢upa u
UX CUHTETUYECKOE MCIIOJIb30BaHME: KOHJIEHCAIIMH C KapOOHWJILHBIMH COCAMHEHUSAMHU (peaKius
KueBenarens), npucoeAMHEHNE IO KPATHOW CBSA3U, aKTUBHPOBAHHOMN 3JIEKTPOHOAKIENTOPHBIMU
3amMecTUTesIMU  (peakiuss  Mwuxadns), o0pa3oBaHHE, AaIKWIMPOBAHWE W OKUCIUTEIbHAsS
KOHJICHCAIlUsI HaTpaMajoHOBOTO 3(Hpa, MpeBpallieHUue MPOIyKTOB ITUX peakiuil B KapOOHOBBIE
KUCTIOTBI. SIHTapHass W TJIyTapoBas KHUCJIOTHI: TEHACHLHS K OOpa30BaHMIO LUKIMYECKHX
aHruapuoB u UMUI0B. CyKIMHUMUZ, €ro B3aUMOJEHCTBHE C OpOMOM U ILIEJIOYbIO,
ucnosib3oBanne N-OpoMcyKuuMMUJa B CHHTE3€. AJIMIUHOBAS KUCIOTa U €€ MPOU3BOAHBIC, MX
CBOMCTBa M IYTH MPAKTHYECKOIO HCHOJb30BaHUsA. DTaneBas KUCIOTa U €€ IPOU3BOIHBIE:
(dTaneBblii aHTUAPUI U €r0 HCIOJIB30BAaHME JJIsl CHHTE3a aHTPAXMHOHA M €r0 MPOU3BOJHBIX,
TPUAPUIIMETAHOBBIX KpacuTened; (TaluMHUIl M €ro HUCIOJIb30BaHUE JMJIsi CHUHTE3a aMHHOB
(peakuus ['abpuens) M aHTPAaHUIIOBOM KHCIOTHI; CJIOXHBIE 3(PUPBI U HUX MPAKTHUECKOE
ucrosib3oBaHue. TepedranuBas KUCIOTa, AUMETWITepedTaliaT M €ro MPOMBIIIJICHHOE
ucrnoJib3oBanue. [Ipon3Bo/IHBIE YrOIBHONW KHCIOTHI: MOYEBHHA U €€ MPOU3BOJIHBIC, CIIOKHBIE
3¢upbl, U30IIMAHATHI, ypeTaHbl. [IyTH MpakTU4ecKOro MCIOJIb30BAHUS MPOU3BOIHBIX YrOJIbHON
kucnoTel. HempenenbHble MOHOKapOOHOBBIE KUCIOTHL. Kiaccuduxanus. MeTonsl mosrydeHus
o-, 3- HempeaenbHbIX KapOOHOBBIX KUCIOT U3 0JIe(DMHOB, alleTUIICHa, JUKApOOHOBBIX, T'aJlOTEH-
U OKCHUKapOOHOBBIX KHUCIIOT. ODJIEKTPOHHOE CTPOEHHE, B3aMMHOE BIIMSHUE KapOOKCHIBLHOU
IpyNnbl U ABOWHOW CBs3U. Peakuus mpucoeauHeHus, IpUYMHbI OpHEHTAIMH, HaOlogaeMoil B
9TUX peakuuax. [IpombInUIEHHBIE METOIBI MOJYYEHHMS M ITyTH MCIOJb30BAaHUS AKPUIIOBOH,
METaKpWJIOBOM KUCIIOT U UX MPOU3BOAHBIX. IIpUpoIHbIE HCTOUYHMKN M NPAKTUYECKOE 3HAUYECHUE
OJIEMHOBOW KHCJOTBl M KHUCJIOT C IIOJMEHOBBIM YIVIEPOJHBIM paaukaioM. HemnpenenbHbie
IUKapOoHOBBIE KUCIOTHL. CHocoObl MOJNydyeHHs MaJIeMHOBOM KHCIOTBI M €€ aHTMJIpuja.
CrepeonsoMepus  STHIECHAUKApOOHOBBIX KHUCIIOT, B3aUMOINPEBPALCHUS MaJeHMHOBOH U
(GbyMapoBOil KHUCIIOT, MPOSIBICHHUSI CTEPEOM30OMEPUH B Pa3IMUYUAX MX XMMHUYECKHX CBOMICTB M B
IIPOCTPAaHCTBEHHOM CTPOEHHMHM ITPOJYKTOB UX pEaKLUi, IPOTEKAIOIIMNX 10 JBOMHOM CBSI3H.
Okcuxucnomul
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Knaccudukanus u HOMEHKIaTypa. AnupaTUYecKue OKCHKHUCIOTHI, OOIIME METOJbl CHHTE3A.
[IpencraBiaeHus 0 MPUPOIHBIX UCTOYHUKAX OKCHKUCIOT. OcoOeHHOCTH (PU3UYECKHX CBOHCTB
OKCHKHCIJIOT. XMMUYECKHE CBOMCTBA. Peakunu neruapatalvi U 3aBUCUMOCTb UX PE3YyJbTaTa OT
B3aMMHOI'O PAaCHOJIOKEHUSI KapOOKCUIbHON M OKcurpymmbl. [IpencraBieHus o CTEpPEOXUMUU
OKCUKHUCJIOT, PEaKIHH C OOpalieHHeM M COXpaHEeHHWEM KOH(UTYpallMd XUPAJTLHOTO IICHTpA.
ApoMaTHYeCKHe OKCHUKHUCIIOTBHI: TOJYYCHHE KapOoHH3aruell (EHONATOB W HAPTOJIATOB,
B3aMMOIIPEBPAILICHHS COJIEH OKCMOCH30MHBIX KUCIOT U BIUSHUE MPUPOJII KATHOHA IIEJIOYHOTO
METaJUla U TEMIIEPATYpbl HA HAmNpaBjieHUE ATUX peakuuid. [lomydeHHne MpoCThIX M CIOXKHBIX
3¢upoB, peakuu azocodetanus. [IyTy UCIOTb30BaHMS OKCHOSH30MHBIX M HAPTOWHBIX KUCIOT U
WX TIPOU3BOIHBIX.

Anvoecuoo- u kemoxkuciomuol

Knaccudukanus u Homenknarypa. [Ipocrelimue a-anbpaeruao- u o-KeToKucIoThl. [Tonydenue u3
KETOHOB, KapOOHOBBIX KHCJIOT W HX MPOU3BOAHBIX. XMMHYECKHE CBOMCTBA KakK IMPOSBIECHUE
XapaKTEPHBIX CBOWCTB JBYX (YHKIHMOHAIBHBIX TPYII. [-adbAeTU0- U [-KETOKUCIOTHI,
cnenuduka wux cBoicTB. IlomyueHne CHOXHBIX A(GUPOB C TMOMOIIBIO CIOKHOIPUPHOU
KOHJICHCAIIMH. alleTOyKCYCHBI 3¢up, ero C—H- xuciaotHoCTh M TayromeTpusi, oOpa3oBaHHE
METAJUTMYECKUX TPOU3BOAHBIX, WX CTPOCHUE, JBOWCTBEHHAs PEAKIIMOHHAs CIOCOOHOCTh H
WCIIOJIb30BAHUE B CHHTE3€ KETOHOB M KapOOHOBBIX KUCIOT. KoHAeHcarusi ¢ KapOOHHIbHBIMU
COCTMHCHUSIMH, TIPUCOCTUHEHNE K JTBOWHOM CBSI3M, aKTUBUPOBAHHOM 3JIEKTPOHOAKIIENTOPHBIMHU
3aMECTUTENISIMA, M CHHTETHYECKOE UCIOJIb30BaHUE JTUX peakuuil. BsaummopelcTBue c
oucynbuTOM HaATpHs, [THAHUCTBIM BOJOPOJIOM, THAPOKCUIAMUHOM U TIPOU3BOJIHBIMHU
rufpasuHa. Peakmuss OpoMupoBaHUS, HUTPU3UPOBAHUS, aA30COYETAHMS, AlCTHJINPOBAHUS,
B3aMMOJICICTBHE C MArHUMOPraHUYECKUMU COEUHEHUSIMH U THa30METAHOM

Yeneeoown

OxcukapOOHUIIbHBIE COEAMHEHHS M HMX Hanmbojee XapakTepHble XHMHYECKHE CBOMCTBA.
Monocaxapuasl U ux kiaccupukanusa. Crepeomzomepus, KOHPUIYpAalIMOHHBIE PSIbL.
KonpuaToniennass Tayromepusi, Myraporauus. Peakuuu, wWCrnonb3yemble i BBISICHEHUS
CTPYKTYPHBIX M  CTEPEOXMMHMUYECKMX XapaKTEepPUCTHK MOHOCAXapHJIOB: OKHUCJIEHUE U
BOCCTaHOBJICHHUE, AI[MUIMPOBAHKE, aAJIKUJIUPOBaHUE, 0Opa3oBaHue (HEHUITHAPA3OHOB U 03a30HOB,
Mepexo/ibl OT HHU3IIMX MOHOCAaXapHJ0B K BBICHIMM M OOpaTHO, AW- W TMOJUCAXapumbl,
MPEACTABJICHUS O PACIPOCTPAHEHUH YIIIEBOJOB B IIPUPOJAE U IYTAX UX UCIIOJIb30BaHUS.
Ilpocmuie 3¢hupor

Knaccudukanus, Homenknatypa. JuaakunoBsie 3(Upbl: COCOObI MOJIy4eHHUs, B3aUMOICHCTBHE
MIPOTOHHBIMU KHUCJIOTaMHU W KucioTaMu Jlprouca, pacuierieHue, okucienue. Lluknmyeckue
MpOCThIe d(PUPBL. -OKUCH: TOTydEHHE, U30MEpHU3alus, B3aUMOJCHCTBHIE C rajloreHBOA0POIAMH,
BOJIOM, COUpPTaMH, OTUICHIJIMKOJIEM, aMMUAakKOM H© aMHHAMH, MarHMMOpPraHMYeCKUMU
COCMMHEHUSIMHU. Onuxyuoprufpud. Terparuapodypan. JluokcaH. BununoBeie 3¢uUpEL.
[Tomyuenue u3 aneTuiieHa u 3tuiaeHa. [ uapoau3 u NpUYUHBI OOJIBIIEH JETKOCTH €ro MPOTeKaHH
[0 CPaBHEHHMIO C JHAIKUIOBBIMU 3(upamu, moonuMepusanus. AJKUIOBbIE 3GUpPHI (HEHOJIOB:
MOJY4YeHUE, pACLICIJIEHUE MpU JACHCTBUU KHCIOT M €ro MEXaHHW3M, MeperpymnmnupoBKU.
AJNKOKCUTpYIINa KaK 3aMECTUTENh B PEAKIUIX apOMATHUECKOTO AJIEKTPOQPHUIBHOTO 3aMEIICHUS.
JndeHnnoBslii 3¢up: noaydeHne u IpuMeHEeHHE.

A3oTcoaep:kaniue OpraHu4eckue coeJHHeHus!

Humpocoeounenusn

Knaccudukamus u HOMeHknatypa. CrnocoObl MOJY4YeHHUS HHUTPOCOCTUMHEHHA. DIEKTPOHHOE
CTPOCHHME HUTPOTPYIIIbI, XapakKTep €ro BIWSHUS Ha HACBIIICHHbIM, HEHACHIIIEHHBIM U
apoOMaTHUYeCKUN  YIJIEBOJOPOJHBIE paAuKaidbl. XuUMHUecKHe cBoiictBa. Kartaimuruueckoe
TUAPUPOBAHUE, BOCCTAHOBICHHE B KHUCJIOW, HEHTpambHOW U meno4ynoit cpemax. C—H-
KHCIIOTHOCTh M CBSI3aHHBIE C HEH CBOICTBa amu(uuecKux HHUTpocoeAuHeHuid. Tayromerpus
HUTPOCOENMHEHUN M peakiuu anu(op™mbl: TUAPOIH3, MEPETPYNIUPOBKA B THUAPOKCAMOBBIC
kucnoTel. CBOMCTBa apoOMaTHYECKUX HUTPOCOeAMHEHUH. Peakmuu  3neKTpodUILHOTO
3aMelIeHUs, BJIMSHUE HUTPOrPYNI Ha CKOPOCTh U OpUEHTalMIO. PagukanbHOE 3aMelleHue
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HUTPOTPYIIIIBL. [TonuHuTpO-apoMaTUYECKUE COCJIMHEHHUS: peakuuu YaCTUYHOIO
BOCCTaHOBJICHUS, HYKJICO(UIHHOE 3aMEIICHHE HHUTPOTPYNIbl. HUTpOTpOU3BOAHBIE TOJIyONA:
okucinenue, C-H-kucnotHocTb W cBA3aHHbIE C HeW peakuuu. IIpogykThl HENmoJIHOTO
BOCCTAHOBJICHHUSI HUTPOCOEAMHEHU. HUTpocoennHeHusA: TayTOMETPUS, JUMEPU3ALUS, PEAKLIUU
KOHJICHCAINH. (PEHUNTUIPOKCUIIAMUH, a30KCHOCH30 U WX meperpynmnupoBku. ['uapa3zobeHson,
OCH3WIMHOBAS U CEMHIMHOBAS IIEPETPYIITAPOBKH.

Amunot

Knaccudukarus, Homenkinatypa. CriocoObl moaydeHHsI. DJICKTPOHHOE CTPOCHHE aMUHOTPYIIITHI,
3aBUCUMOCTb OT MPUPOABl PATUKAIOB, CBS3aHHBIX C aTOMOM a3oTa. lIpocTpaHcTBEeHHOE
CTpoeHue aMUHOB. DU3NYECKUE CBOWMCTBA, X CBS3b CO CIIOCOOHOCTHIO aMHHOB K 0Opa30BaHUIO
BOJIOPOJHBIX CBsi3ell. OCHOBHBIE CIIEKTPAJIbHBIE XapPAKTEPUCTUKU. XHUMHYECKHE CBOMCTBA.
OCHOBHOCTh M KHCIIOTHOCTh aMHWHOB, 3aBUCHMOCTH OT MPUPOJIBI YTIEBOJOPOIHBIX PAIUKAIOB.
B3anmopeicTBiue ¢ DJIIEKTPOHHBIMU pEareHTamu: aJKWIMPOBAHUE, OKCHAIKUIMPOBAHMUE,
AWJINPOBAHUE W €r0 3HAYEHHWE B XMMHUU aAMHUHOB, B3aUMOJCHCTBHE C a30TUCTOW KHUCIOTOM.
Oxkucrnenne anupaTHIECKUX W apoMaTHUYECKUX aMUHOB. (OCHOBHBIC TPEICTABUTEIU
ATM(UTHYECKUX aMUHOB U MYTH WX HCHONb30BaHUSA. ColM YETBEPTHUYHBIX aMMOHHEBBIX
OCHOBAHMU: MOJIYYCHHE, FJIEKTPOHHOE CTPOCHHUE, TPAKTUYECKOE UCITOJIb30BaHuE. YeTBepTHUUHbIE
aMMOHHUEBBIE OCHOBAHHS W OKHCH aMHHOB: PEAKIIMH Pa3JIOKEHHUS ¢ 00pa3oBaHUEM OJIE(UHOB.
CBoiicTBa apoOMaTHYECKUX aMHUHOB: B3aHMMOJICUCTBHE C dJEKTPOGUIaMHU, COOTHOIICHUSI MEXITY
pa3IMYHBIMU  HampaBlIeHUSMH 3TUX  peakuuid. OCOOEHHOCTH TMPOTEKaHWSI  peakuui
ATKWJIUPOBAHUS M CHIH(UPOBAHUS apOMAaTUYECKUX aMHHOB, Cyab(amMuHOBas KHUCIOTAa U
cynbamMugHbIe TTpenapaTsl. AIMIMPOBAHNE APOMATHYECKUX aMHHOB M €r0 MCIOJIb30BaHUE ISt
MPOBEICHUSI PEAKIMH TaJOreHUPOBAHUSA W HUTpPOBaHWSA. HuTpupoBaHwe W AMa30TUPOBAHUE
apoOMaTHUYECKUX aMUHOB. BakHellnue NpeacTaBUTENM apOMaTUYECKUX MOHO- W JIMAMHUHOB,
OCHOBHBIE MYTH HX HCNOJb30BaHUSA. CHHTE3 TEeTEPOLMKINYECKHX COECIUHEHHA W3 OpTO-
(heHuneHaMUHa U OPTO-aMUHO(DEHOA.

Hua3o- u azocoeounenusn

DNEeKTPOHHOE CTPOCHUE COJICH IUa30HWs, KAaTHOH JHWa30HHUS KaK dJICKTPO(UIBHBIA areHT.
B3aumMornpeBparieHuss pazimuHbiX  GOpM  AMA30COCIMHECHMM. Peakuwu cosied aua3oHus,
MPOTEKAIOIINE C BBIJCIICHHEM a30Ta, U WX HMCIOJIb30BAHHUE NI TOJy4YeHHsI (YHKIIMOHATBHBIX
MPOM3BOIHBIX APOMATHYECKUX COCIMHECHHMH. Peakiuu coseil awa3oHus, IpoTekaronue 0e3
BBIJICJICHUS a30Ta. A30COY€TaHue, Aua30- M a30COCTAaBJAIONIME, 3aBUCHUMOCTb YCIOBH
MPOBEICHUSI a30COYETaHUs OT MPUPOJIbl a3ococTaBiiAronieid. CUHTE3, SJIEKTPOHHOE CTPOCHUE U
CTPYKTYpPHBbIE  OCOOCHHOCTHM  a30KpacuTesled. METWIOrpaHK ¢ KOHTO-KpPAaCHBIA  Kak
MPEACTABUTENN KPAaCUTENEH, UCIOIb3YEMbIX B KaUYECTBE MHIMKATOpPOB. BoccTaHoBieHUE coJiei
JIMa30HUS W a30COCAMHEHMH, HCMOJIb30BAHME OTUX PpEaKUUM Il CHUHTE3a MPOU3BOIHBIX
rugpaszuHa W aMuHOB. CoJIM JMAa30HUS KAaK peareHThl ApUIMPOBAHHUS aApPOMATUUYECKUX
COEIMHEHU.

Amunoxuciomaot

Knaccudpukanuss u HomeHkiarypa. CTpyKTypHbIE THUIBI TNPUPOAHBIX  O-AMHUHOKHCIIOT,
cTepeoxuMuss ¥ KOHUTypaluoHHbIe psabl. CHHTE3bl M3 KETOHOB 4epe3 IHMAHTHAPUHBI, U3
MaJOHOBOTO 3(upa, TaloreH- U KETOHOKapOOHOBBIX KUCIOT. MeTo/Ibl CHHTE3a [3-aMUHOKHUCIIOT,
OCHOBaHHBIE HA PEAKIMSIX HEMpeNelbHBIX U JUKApPOOHOBBIX KHUCIOT. KHCIOTHO-OCHOBHBIE
CBOMCTBAa AaMHHOKHCIOT W 3aBHCUMOCTh HX coctossHus oT pH cpeapl. OOpasoBanue
MIPOU3BOJIHBIX MO KapOOKCHJIBHOW M aMUHOTpyIne, OeTanHbl. B3ammoneicTBHE ¢ a30TUCTOU
kuciotoil. [lpeBpamienus, mpoTekaroue Npyu HarpeBaHUM aMUHOKHUCIIOT, M 3aBUCUMOCTh HX
pe3ynbTaTa OT B3aUMHOTO pACIOJIOKEHUS (PYHKIMOHANBHBIX Tpymin. OCHOBHBIE peaKIUuu
0-aMUHOKHUCIIOT, MPOTEKAOIINE B KUBBIX opraHuzMax. [IpeacraBieHus o NENTUIHOM CHUHTE3E.
Kamnponakram u ero TexHuueckoe 3HaueHue. AHTPAHUIIOBAs U Mapa-aMHUHOOCH30MHAs KUCIOTHI:
METO/IbI MTOTYYEHHS], CBOMCTBA U MYTHU UCTIOJIb30BAHMS.

benku
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Knaccugpukanus. IlpencraBieHus o MeToAax JOKa3aTeNbCTBA IMOJUIENTHIHOTO CTPOCHHUSA,
YCTAHOBJIEHUSI aMHUHOKHCIIOTHOIO COCTaBa M  IOCJIEJOBATEIbHOCTH  aMMHOKHUCIOTHBIX
(parMeHTOB B MOJUMNENTHAHOW nenu. Bropuunas crpykrypa. OcHOBHBIE (YHKIUU OEIKOB
B JKU3HEJESTEILHOCTH OPraHU3MOB.
CoeguHeHus1 co cMeIIAHHBIMU (pyHKIUSIMU
TI'anozenzameuiennvie KapoOHOBbIE KUCTIONMbL
Krnaccudukanus m HOMeHKIaTypa. CrocoObl mMoyrydeHus. XWUMHUYECKHE CBOWCTBA: BIIHSIHHC
KOJIMYECTBA W PACHOJIOXKEHUS aTOMOB TaJIOTEHOB HA CHIIy KapOOHOBBIX KHCIIOT, PEaKIHU
HYKJIEO(DUIHHOTO 3aMeIeHHs aTOMa TaJlOTeHa U UX CHHTETHYECKOE NCII0Ih30BaHNE.
I'emepoyuknuueckue coeOunenus
OO6mue npencraBiaeHuss U Kiaccupukamus. ApOMaTUUECKUE TeTEPOLMKINUYECKUE COCTUHEHUS.
[IaTn4sieHHbIe TeTEePOIMKIIBI C OJHUM rerepoaToMoM (pypaH, Tuoden, nuppost). OOume MeToasl
CHUHTE3a W B3aUMOIIpEBpallleHUs. 3aBUCHUMOCTb CTENEHM apOMaTHUYHOCTH OT MPHUPOJbI
rerepoaromMa M €€ BJIMSHME Ha OCOOEHHOCTHM B3aUMOJEHMCTBMS C 3eKTpoduiaMu. Peakuuun
THIpUPOBaHUS W OKucieHus. Dyphypon u THODEH-2-anbaerui, NHUPOCIU3eBas KHCIOTA.
KucnoTtHele cBoiicTBa mupposia W MX HCIOJB30BaHHE B cuHTe3e. [luppon-2-ampaerun u ero
npeBpaiieHue B mopouH. [lUpposibHBII LUK Kak CTPYKTYpHBIH (parMeHT NIpUpPOIHBIX
coenuHeHuil. lHm01 1 ero npousBoiHbIe. MeTOo/1bl TOCTPOEHUS UHJIOJIBHOTO S/Jpa, OCHOBAHHBIE
Ha KCIOJIb30BaHUH apOMaTHUYECKUX aMUHOB M apWITHIPa30HOB. XUMUYECKUE CBOMCTBA MHJIOJIA
KaK aHajora NHUpPpoJia, CHHTE3 BaXHEHIIMX NpoU3BOAHBIX. lIpeicTraBieHuss 0 HPUPOIHBIX
COEIMHEHUSX WHAOJBHOTO psga, HUHAWUTO. lISTU4YIeHHBIE TeTepOlMKIbBI € HECKOJbKUMU
rerepoaToMaMu: OCHOBHBIE METOJ/Ibl CHHTE3a, NPEJCTaBIEHUS OO0 3JIEKTPOHHOM CTPOCHUHU,
apOMaTUYHOCTH M XHUMHYecKuX cBoicTBax. lllectuunennsle rerepouukibl. [lupuauH u ero
TOMOJIOTH, H30MEpUsi M HOMEHKJIATypa MpPOU3BOAHBIX. ApPOMATUYHOCTb U OCHOBHOCTb
MUPUIUHOBOIO IMKJIA, MPOSBICHUS HYKJICO(QHUIBHBIX CBOMCTB: peaklUH ¢ 3JIeKTpoduiamMu 1o
aToMy azota 1 oopazoBaHue N-okucu. OTHOIIEHHE MUPUIUHA U €r0 TOMOJIOTOB K OKHCIUTENSM,
TUJIPUPOBAHNE NHMPUAMHOBOIO sipa. BnusHue rerepoaromMa Ha pPEaKUOHHYIO CIIOCOOHOCTb
NUPUIVMHOBOIO LMKJIA B ILIEJIOM U €ro OTAEIbHBIX MOJIOKEHHH. Peakium snekTpoduibHOro
3aMellleHus B sape nupuauHa u ero N-okucu. Peakuun Hykieo(pUIbHOTO 3aMELIeHNs BOAOPOAA
u aromMoB rajoreHoB. C—H-KHCIOTHOCTP METWIBHOM TIpynmbel B 3aBUCUMOCTH OT €€
pacIoyoKEeHUs] B IMUPUIAMHOBOM sIIpe U IPOSBICHUS B XUMHUYECKHMX CBOWCTBAX MHUKOJIMHOB.
Bnusaue mnosokeHMs (QYHKUMOHAJIBHOM TIpyNIbI B KOJIBLE HA CBOWCTBA OKCH- H
aMUHONMPUAMHOB, TayroMeTpuss okcunupuauHoB. Coium  NUPUAMHUSA,  PpaclleIUIeHue
MUPUIUHOBOTO siapa. IlpeacTaBieHust 0 NPUPOJHBIX COSAUHEHUSIX U JICKAPCTBEHHBIX CPEICTBAX
— IPOM3BOJHBIX MUPHUANHA. XUHOJUH U €ro MPOCTeHIINe NMPOU3BOAHbIE. MeTO bl NOCTPOCHMUS
XUHOJIMHOBOTO $]]pa, OCHOBAHHBIE Ha peaKUUsIX aHWIMHA C [VIMLIEPUHOM U KapOOHWIBHBIMU
coequHeHusIMH. CXOJACTBO M pa3iuuusl XMMHUYECKUX CBOICTB NHPUAMHA U XHUHOJIMHA.
N3oxunonux. HlecTuuneHHble a30TUCTbIE TeTEPOLUKIIBI C ABYMs rerepoaromamu. [lupumMuaus.
CrnocoObl OCTPOEHUS MUPUMUIMHOBOIO sJ[pa, OCHOBAaHHbIE HA B3aUMOJECHCTBUU MOYEBHHBI U
ee MPOU3BOAHBIX C MAJOHOBBIM 3(hUpoM, 3bupamu B-anbaerujo- u B-keTokucnoT. CXoAcTBO U
pa3nuyMs XMMUYECKMX CBOWCTB MUPHUIMHA U TUPUMUIUHA.
Hyxkneomuoul u HyK1euHnoeble Kuciomol
OcCHOBHBIE KOMIIOHEHTHl TEPBUYHOW CTPYKTYpbl HYKIEHWHOBBIX KuciaoT. Hykmeotunsl u
HyKJIeo3upl. Pubo- n1e30kcupruO0-HYKIEHHOBBIE KHUCIOTHI, PpOJIb BOJOPOJHBIX CBs3eH B
(bopMHUpPOBaHMM BTOPUYHOM CTPYKTYpBl HYKJIEHHOBBIX KHCHOT. [IpencraBieHus o MexaHU3Me
OrnocuHTe3a OenKa U nepeaayn HacieAcTBeHHON nH(opmanuu. HykneoTuas! 1 HyKJI€O3H/Ibl.

4. Komnerenuun, popMupyembie B pe3yJibTaTe 0CBOCHHUS JMCIHUIIIMHBI:

e (Crnoco6eH OCyIecTBJIATh MOMCK, KPUTUYECKUM aHalu3 WHOpMaL UM, NPUMEHATh
CUCTEMHbIN NOAXO0/ AJis pelleHus NoCcTaB/eHHbIX 3a7a4 (YK-1)
e (CrnocobeH aHaIM3UpPOBaTb U HHTEPHPETUPOBATb pe3yJbTaTbl XUMHUYECKUX
3KCIIEPUMEHTOB, Hab/toAeHu U uamepenun (OIK-1)
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CnocobeH mNpoOBOJAUTH C COOJIOJIEHUEM HOPM TEXHHUKHU 6e30MacHOCTH XMMHUYECKUH
3KCIEepUMEHT, BKJI0Yas CUHTE3, aHa/IN3, U3y4yeHHe CTPYKTYpPhl U CBOMCTB BeLeCTB U
MaTepHaJioB, UcCIel0BaHUe poLeccoB ¢ ux yyactueM (OIIK-2)

CnocobeH NpUMEHATb pacyeTHO-TeOpeTHYeCKHe MeTOoJibl JJisi M3y4eHUs CBOMCTB
BellleCTB M IMpPOLECCOB C HX Yy4yacTHEM C MCHOJb30BaHHMEM COBpPEMEHHOM
BbluMcAUTeNbHOU TexHuku (OI1K-3)

CnocobeH  MUCHOJB30BaTh  CYUIeCTBYIOIIME  NpPOrpaMMHble  HOPOAYKTbl U
MHPOpMalMOHHble 6a3bl JaHHbIX [JIS pelleHUs 3ajad NpodecCHOHaIbHOU
JlesITeJIbHOCTU C y4eTOM OCHOBHBbIX Tpe6oBaHUW MHGOPMALMOHHOW 6e30MacHOCTU
(OIIK-5)

Crioco6eH BbIOUpATh U UCIIOJIH30BATh TEXHUUECKHUE CPEJICTBA U METO bl UCTIBITAHUN IS
peIIeHNs HCCIIeIOBATEbCKUX 3a]ad XUMUIECKOH HAITPAaBICHHOCTH, TTOCTABICHHBIX
crieraniucToM Oosiee Boicokoit kBamuduxaruu (ITK-1)

Crioco0eH oka3bpIBaTh HH()OPMALIMOHHYIO MOAJIEPKKY CIIEIMATUCTaM, OCYIIECTBIISIOIINM
Hay4HO-UccaenoBarensckie padoTsl (ITK-2)

5. IlnanupyemMble pe3yJbTaThl 00y4eHH s

B pesynbraTe 0CBOCHUS AUCIUTUTHBI CTYICHT H0JIZKEH:

3HAMb:

OCHOBHBIE MECTO OpPraHMYecKOW XUMHUU B CHCTEME HayK; OCHOBHBIE TEOPETHYECKHE
MOJIOKEHUSI M TOHATUS OpPraHMYecKONM XHMHMH: XUMHYECKOE CTPOCHHE, 3JIEKTPOHHbIE
KOH(UTypalu1 aTOMOB, CIIOCOOBI IOJTyYEHHS], CBOMCTBA;

CYIIHOCTb PEaKuil 1 MPOLIECCOB, UCIIOIb3YEMBIX B OPraHUYECKON XUMUMU;

OCHOBHBIE ITPHEMBI, IPUMEHSAEMBbIE JUISl OUUCTKH U BBIJEICHHS OPraHUYECKUX COCIMHEHUH;
HOMEHKJIATYpy OpraHMYECKHX COEAUHEHUI;

ymembs:

MIPOTHO3UPOBATh PEAKIMOHHYIO CHOCOOHOCTh OPraHMYEeCKUX MOJIEKYIT C MO3UIUi
COBPEMEHHBIX AJIEKTPOHHBIX MPEICTaBICHHUIA;

UICHTUQUIMPOBAT, W AHAJU3UPOBATh OPraHUYEeCKHE COEJMHEHUS TMpPU I[OMOIIU
XUMHUYECKUX, PU3NKO-XUMUYECKUX U (PU3HUUECKUX METOJIOB UCCIIEIOBAHUS;

WCIIOJIb30BaTh 000pyZOBaHHE, HEOOXOIUMOE Ui TPOBEACHUS OSKCIEPUMEHTOB IO
OpraHUYECKON XUMUMU;

énaoemsp:

METO/IaMU TIJIAHUPOBAHUS OPTaHUYECKOTO SKCIIEPUMEHTA;

OCHOBHBIMHM TIPUEMAMH, MPUMEHSEMbIMH JUISI OYMCTKM M BBIJICJICHUS OPraHUYECKUX
COCJIMHEHU;

METO/JaMH MTOCTAHOBKU XUMHUUYECKOTO SKCIIEPUMEHTA;

MeTo1aMu 00pabOTKU MOTYYEHHBIX PE3YIbTAaTOB.

6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:

21 3auertHas eqununia (756 gacos).

7. ®opmMa KOHTPOJIA:

[IpomexyrouHas arrectanust — 3a4eT (3 cem.), nuddepeHInpOBaHHBINA 3a4eT — KypcoBas

pabota (4 cem.), sx3ameH (4 cem.).

Pduznuyeckass XuMHAa

|. ®u3nueckasi XUMUs: BBCJICHHUC

1. MecTo mucuunIuHbI (MOAYJIs1) B CTPYKType 00pa3oBaTe/bHOH POrpaMMbl
HucuuruinHa «@Pu3nyueckass XUMUS: BBEICHUE» BXOJIUT B 0azoBylo dyacTh Onoka bl

«Jductumuael (MOAynn)» Kak obs3arensHas aucuurinHa b1.0.09

2. Ilesik oCBOEGHUS JUCIHUILIHHDI:
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J OBJIaZicHue 0a3MCHBIMU 3HAHUAMH (PU3MUYECKOW XMMHUHU KaK TEOPETHYECKOro (yHIamMeHTa
COBPEMEHHOMN XUMUHU;
. MMOHMMAHUE CMBICJIa OCHOBHBIX 3aKOHOB, oOOmacTeid TpPUMEHEHHUsI OSTUX 3aKOHOB,
UX MPUHIIMIUATBHBIX BO3MOXKHOCTEH MPU PEIICHUHA KOHKPETHBIX 3a/1a4.
[IpenogaBanue JaHHOTO Kypca MPEeALIeCTBYET PENO0AaBaHUI0 HEOPraHUYECKOH, aHATMTHYECKON
YU OPraHWYeCKONW XMMHH W TPU3BAHO, O3HAKOMHB CTYACHTOB C OCHOBHBIMH 3aKOHAMU XHMUH,
MOJrOTOBUTH UX K OCO3HAHHOMY U3YYCHHIO ATUX JTUCIUIUINH.
3. KpaTtkoe coaep:kaHue 1UCHUILINHBI
Crpoenne atroma. OCHOBHBIE TOHATHS U ONpEeSICHHs. DIIEMEHTapHbIE YacTUIIBI, 00pa3yromue
aTOM: 3JIEKTPOH, IPOTOH, HelTpoH. VX Macca, 3apsn, cnuH. ATOMHOE s1po. ATOMHBIA HOMEP.
OnemeHT. ATOMHas mMacca 3jeMeHTa. ATOMHbIE eAMHULBI Macchl. M3oTonbl. MaccoBoe umciio
n3otomna. CTabuiIbHbIE U30TOIBI U UX PACIIPOCTPAHEHHOCTH B IPUPOJIE.
PagnoaktuBHOCTE. PagnoakTuBHbIe N30TOMBI. ECTeCTBEHHAS palMOAKTUBHOCTh. PainoaKkTHBHBIE
psaabl.  3akOH  paaMoakTUBHOro  pacmazga. Ilepuox  momypacnmajga.  MckyccTBeHHas
PaIMoOaKTUBHOCTb. MeTo /16l MEYeHBIX aTOMOB. CHHTE3 HOBBIX 2JIEMEHTOB.
DnexTpoH B arome Bojopoja. CocTosiHuE 3J1EKTpoHA B aTOMe BojaopoAa. BosHoBas QyHKuus
AJIEKTPOHA. ATOMHBIE OpOUTATN. DHEPreTuUecKre ypoBHU. KBaHTOBBIEC Unca U UX IOMTyCTUMBIE
3HAYCHHS.
OcHoBHOE 1 BO30YyX/I€HHOE COCTOsIHUE aToMa. [lepexopl Mex 1y SHEepreTHUEeCKUMHU YPOBHSIMU.
®opmyna [Tnanka. Ciektp atoma Bojopoaa. S-, p-, d- u f-cocrosuus. dopma 3IEKTPOHHOTO
obmaka JijIs S- ¥ P-COCTOSTHUIA.
MHOTr03/1eKTpOHHBIE aTOMBI U MEpHOJUYEcKas cucrteMa 3yieMeHTOB.COCTOSIHHE JJIEKTpOHA
B MHOTORJIEKTPOHHOM artoMe. MexanekTpoHHoe B3aumojeiictue. [Ipunnun [Taymu. Topsgok
3aMoJHEeHUs aTOMHBIX opOuTaneit. [leproanueckuii 3akoH U epuoIuvecKasi CHCTeMa JIEMEHTOB
J.1. MenneneeBa. OJEKTpOHHbIE KOH(Urypamuu atomoB. CrmapeHHbIE M HECTapCHHbBIC
snektpoHsl. [IpaBuno I'yHaa.
KoBanentHocts. OOpa3oBanne HMOHOB. B030yXJaeHHOE COCTOSTHME aToMa W KOBAJEHTHOCTD.
UucnenHsle 3HAaYeHUsT KOBAJIEHTHOCTH JUIA DJIEMEHTOB TJIaBHbIX moArpymnm. llorenmman
noHu3auu. CpoJICTBO K AEKTPOHY. DIEKTPOOTPULIATEIIBHOCTD U €€ IIKaJja.
Merton BaneHTHBIX cBsizedd. ['mOpuaHbie aToMHBIe opOuTany. B3aumuas opreHTaiusi THOpUIHBIX
opbuTaneii Tuna sp, sp?, sp?, d’sp®. Yrisl Mexay p-opOuTAIAMHU.
OCHOBHBIE XapaKTEPUCTUKA XUMHUYECKOM CBS3U. DHEpPrus, JJIWHA CBSA3M, BAJEHTHBIA YrOJL
Hctopus pa3Butus npeactaBieHul o mpupoje Xxumudeckot csizu. Monnas cBa3b no Koccento.
Crenenb MOHHOCTH CBsi3U. CTeNeHb OKHCICHUA. BO3MOXHBIE CTENEHH OKHCICHUS s
AJIEMEHTOB TJIABHBIX MOJATPYII U CBSI3b UX C 3JIEKTPOHHOU KoH(purypauuen aroma. KopanentHas
cBa3b 1o Jlptoucy. Hegocratku panHux Teopuil XumMuueckou cBsi3u. KauecTBeHHass KBAaHTOBO-
MeXaHu4ecKas TPaKTOBKa XUMHUYeCcKoU cBsizu. Meron ['unnecnu.
[loreHunaneHass KpuBass MOJEKYnbl. ['eoMeTpusi MOJIEKYIbl € TOYKM 3PEHHMS METojla
OTTAJIKUBAHUS 3JEKTPOHHBIX Nap I'mimiecnu. 6- U m-cBsi3u. COEIUHEHUs C KPaTHBIMU CBSI3SMU.
ComnpsikeHHbIE  KpaTHble CBsI3U. P-m-compsbkeHue.  JJOHOpHO-akUENTOPHBIA — MEXaHU3M
00pa30BaHUs KOBAJICHTHOM CBSI3U.
Meton  MonekymspHBIX — opOutaneil. CBs3pIBalolMe ¥ Pa3phIXJSIIOIIME  OpOUTAIIH.
DHepreTudeckas MOCIEIOBATEIILHOCTh MOJIGKYISPHBIX G- W T-OpOUTaneil sl TOMOSIEPHBIX
JBYXaTOMHBIX MOJIEKYJl 3JIEMEHTOB IEPBOIO M BTOPOro InepuoAoB. KpaTHOCTh WM HOPSAIOK
CBs3M. MHOTOLEHTPOBbIE OpOHUTANU. DIEKTPOHOAS(DUIIMTHBIE MOJEKylbl. Pacrpenenenue
ANEKTPUUECKOTO 3apsia B MOJIEKYJIE.
JIunonbHBIA MOMEHT XMUMHUYECKOM cCBsi3H. [loyisipHble MOJeKysbl. 3aBUCHUMOCTb JUIOJIBHOTO
MOMEHTa MOJIEKYJbl OT TMOJSIPHOCTH CBsi3eM W reomerpun Mousekya. [lonspuszyemocTs
XUMUYECKUX CBA3EH U MOJIEKYII.
®usznueckue METOJbl HCCIENAOBAHMS CTPOEHUs MOJeKyld. YacTuipl ¢ HeclapeHHbIMU
anekTpoHaMmu. Paciienyienne 3HepreTHYecKux ypoBHEH HECHApeHHOro 3JEKTPOHA B MATHUTHOM
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noJsie. DNEKTPOHHbIN MapamarHuTHeId pe3oHaHc (OIIP). Ilpumenenune OIIP mis oOHapyxeHUs
U MICCTIeIOBaHUs CBOOOIHBIX PaInKaIOB U aTOMOB.

JleiicTBHE MAarHUTHOTO TIOJISI HA JJCKTPOHHBIE OOJIaka CBs3ed. ODKpaHUpOBaHUE SACp
OT BHEIIHEr0 MAarHUTHOTO II0JI1 BO3HUKAIOIIMM JIOKaIbHBIM  mosieM. IIposiBnenue
SKPAaHUPOBAHHUS B CIEKTPax SACPHOrO0 MarHUTHOTO pe3oHaHca (AAMP). Xumuueckue caBuru
B cnekTpax SAMP ¢ sapamu, nmerommmu crivH 1/2.

Konebanuss atomoB B Mojekynax. Yactorel kosjeOanwii. Bo30yxaeHHbIE KoJieOaTelbHbIC
cocrosinus. Mudpakpacnas (1K) ciekrpockonust MOJIEKYII.

KonneHcupoBaHHOE COCTOSIHME BEIIECTBA W THUIBI MEXKMOJIEKYISPHBIX B3aUMOJACHCTBUM.
HexoBasieHTHBIE B3aUMOJEHUCTBUS - (DaKTOp, MPUBOIAIINKA K TEPEX0y B KOHIESHCHPOBAHHOE
cocrosiHue. Ban-nep-BaanbcoBbl B3aMMOJECHCTBUS - YHUBEPCAIbHBIA THUIl MEKMOJIEKYIISPHBIX
B3aUMOIeUCTBHI. IHEPTHBIE Ta3bl B )KUJIKOM U TBEPAOM COCTOSHUSX.

MonekynspHble TBepAble Tena W KUIAKOCTH. KOHIEHCHpPOBAaHHOE COCTOSIHHE TaJIOr€HOB.
Ban-nep-BaanbcoBbel paanycbl atoMoB. lIpocTpaHCTBeHHBIE MOAENIH MOJIeKyJ. KoBaleHTHbIE
KpUCTaJIJIBL: anMa3, rpadurt, HuTpug Oopa. KoHaeHcHpOBaHHOE COCTOSIHHME C BOJOPOJAHBIMU
CBS3SIMU: JKUJIKasl U TBEpJas BOJA.

Mertannuueckas 1 HOHHasI CBSI3b. MeTasulbl M METaNINYecKasi CBS3b.

HNonnbple kpuctamisl. CBA3M B HOHHBIX KpHUCTAUIaX. OKCIIEPUMEHTAIBHOE HCCIENOBAaHUE
CTPYKTYpPBI KpUCTAIIOB. [I[pUHIIMTIIBI PEHTT€HOCTPYKTYPHOTO aHaIn3a.

OcHoBHble MOHATUS TepMoauHaMHKuU. [lepBeiii 3akoH TepmoauHamuku. Cucrema (OTKphITas,
3aKpbITasi, U30JIMPOBaHHAsA). MUKPOCKONIMYECKOE COCTOsSIHUE cucTeMbl. [lapameTpsl cOCTOSHUS.
VYpasuenust coctossHus. [Ipomecc (oOpatumeiii u  HeoOpaTumbiii). DyHKIHUS COCTOSHUS.
CranzapTHbI€ YCIOBHUS.

Buyrpennsis sHeprusi, temiora, pabora. IlepBoe Hagano TepmomuHamuku. TermnoBor sddekt
XUMHUUYECKON peakunu. 3akoH ['ecca. DHTanbnus. 3aBUCUMOCTh SHTAIBIUU OT TEMIIEPATYPBHI.
TennoeMkocCTs.

Bropoii 3akoH TepMoguMHaMHKU. TepMoAMHAMUYECKHME NOTEHUHAIBl. MHKPOCKOMAYECKOE
ONMCAaHUE MAKPOCKOIIMYECKUX CHCTEM. TepMOAMHAMHUYECKass BEPOSATHOCTb. ODHTPOMUS.
3aBUCUMOCTb SHTPONUU OT O0beMa M KOHLEHTpauuu. Bropoe Hayano TepMOIMHAMUKH.
Borunicnenue u3MeHeHHs] SHTPOIUHM B pa3iMuHBIX mpolecca (mpu ¢a3oBbIX Mepexojax, Mpu
M3MEHEHHUU TeMIIepaTypbl CUCTEMBI, B Pe3yJIbTaTe XUMUYECKON peakuun). TepMmoanHaMudeckue
noteHuuansl (3Heprust ['mb0ca, sHeprus ['enpMmrombiia). YcClioBUS pPaBHOBECHUS CHUCTEMbI
Ui U300apHO-U30TEPMHUECKOTO M M30XOPHO-U30TEPMHUUYECKOTO  IMPOLIECCOB. Y CIOBUA
CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI IPOLIECCOB.

OOmass Teopus XHUMHYECKOro paBHOBecHsa. CTEXMOMETPHUECKOE YypaBHEHHE XUMHUYECKOTO
npoiiecca. YpaBHEHUE M30TEPMbl XUMUYECKON peakuuu. [IpousBeaeHne peakuuu U KOHCTAHTa
paBHOBecHs. CBA3b KOHCTaHThl PAaBHOBECUS CO CTAHJAPTHBIM 3HAYEHHEM HU3MEHEHUs SHEPIUu
I'u66ca.

PaBHOBecue B reTeporeHHbIX cucTeMax. BiusHue KOHIIEHTpalMH, JABJICHHUS U TEMIEpPaTypbl
Ha  COCTOSHUE  XMMHUYECKOTO  PaBHOBECHA.  3aBUCUMOCTb  KOHCTAHTbl  PAaBHOBECHS
oT Temreparypsl (ypaBuenue Bant-I'odda).

PactBopbl. OcHOBHbIE MOHATHS: (Da3a, KOMIIOHEHT, FOMOT€HHas W TeTEepOTeHHas CHUCTeMa,
pactBop. Mcropus pas3BuTHs B3IVIAJOB Ha INpUpoAy pacTBOopoB. IloHsTtne o conpBaTanum.
OHeprusa conpBaranuu. KoamuecTBeHHas XapaKTEpUCTUKA COCTaBa pacTBOpoB. KoHIeHTpaus
u cnocoObl ee BbIpakeHUs. llapiuanbHble MOJIbHBIE BETUYMHBI. XUMHMYECKHH MOTEHLUAI
U €ro 3aBHCUMOCTh OT KOHLeHTpaiuu. [loHnsTre 06 uaeansHOM pacTBope.

CBoiicTBa pa3z0aBlieHHBIX PAacTBOPOB. PacTBOpHI 31eKTpoaUTOB. [laBlieHHe HACBHIIEHHOTO Mapa
pacTBopuTens Hax pacTBopoM. 3akoH Paynsa. Ocmoc. OcMOTHYECKOE AABIEHHWE PAacTBOPOB.
3akon Bant-I'odda ams ocMoTHUECKOTO JaBiieHHs. DNEeKTPOiuThl. OTKIOHEHUS OT 3aKOHOB
Payns u Baut-I'opda pacTBOpoB 31eKTpoJMTOB. Teopust 3JIEKTPOIMTUYECKON HCCOLMALIIH.
CrannaptHoe cocTostHue. AKTUBHOCTh. Koadduuuent akruBHocTu. MoHHas cuia pacTBopa.
VYpaBuenune [lebas- XtoKKems.
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PaBHOBecue B pacTtBOpax 31eKTpoauToB. [loHSATHE KHCIOTBI M OCHOBaHUS 1O AppEHUYCY
u bpencreny. Cuna kuciot u ocHoBanuil. Koncranra nonuzauuu. Monusanus Boasl. MonHoe
npousBeneHue Boabl. [lokazarens akTMBHOCTH HOHOB Bojoponaa (pH). MHoroctyneHuatsie
paBHOBECHS B PACTBOPAaX KUCJIOT U OCHOBaHUU. KMCIOTHO-OCHOBHBIE PaBHOBECHS B PacTBOPax
coJjied, ruapoau3 cosnel. CTeneHb M KOHCTaHTa rujpoiusa. Beruncnenne pH u conepikanue
pa3nu4HbBIX (POPM COTPSDKEHHBIX KUCIOT M OCHOBAaHUHN B BOJHBIX PACTBOPAX KUCIOT, OCHOBAHUIA,
coneil. Bydepusie pactBopsl. PaBHOBecne MexXIy TPyIHOPACTBOPHMOU CONBIO M €€ HOHAMHU
B pactBope. [IpousBeneHne pacTBOPUMOCTH. Y CJIOBUS OCAXAECHUS U PACTBOPEHMSI OCAIKOB.
OKHCAUTENBPHO-BOCCTAHOBUTENbHOE  paBHOBecue.  OCHOBHbIE  TOHSTHS:  OKUCIIEHHE,
BOCCTaHOBJIEHUE, OKUCIUTENIb, BOCCTAHOBUTENb, COMNPSHKEHHbIE  Hapbl, OKHUCIUTEIb-
BOCCTAaHOBUTENb. BaxHeWIne THINBI OKUCIUTENeW W BoccTaHOBUTENEH. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE  3JIEKTpoAbl. ['ampBaHmdeckue osneMeHThl. [loTeHmman  anekrpona
u snekrpoasmwkymas cuna (DC) snementa. YpaBuenne Hepucra. CTaHmaapTHBIN NMOTEHIMAI
ANIEKTPOJIa U CHJIa OKUCIUTENs. BOJOpOAHbIN, KallOMENbHBIA M XJIOPCEPEOPSHBIN 3IEKTPOIbI.
CreknsHHBIN 351eKTpoa. DnekTpodusndeckuii Meros onpeaenenust pH pacTBopos.
OcHOBHbBIE NOHSTHA XMMHUYECKONW KHHETHKU. CKOpOCTh XMMHuYecKol peakuuu. Kunermueckas
kpuBas peakuuu. Ilopsmoxk peakuun. Koncranta ckopoctn. KuHernueckoe ypaBHEHUE.
Brruncnenue ckopocTu peakiuu U3 KUHETUYECKUX KPUBBIX. YPaBHEHUSI KHHETUYECKUX KPUBBIX
MIEpPBOro U BTOPOTO MOPSAAKOB. BpeMs mostynpeBpaiieHus.
DNeMEHTapHbIE XUMHUUYECKHE peakinu. MOJNEKyIIpHOCTh XUMHUYECKOW peakunu. [loBepXHOCTH
MOTEHIMATBPHOW SHEPruu. ODHepreTudecKuil Oappep peakuuu. AKTUBHPOBAHHBIN KOMILIEKC.
TemneparypHasi 3aBUCHMOCTb KOHCTAHTBI CKOpOCTH (ypaBHEHHE AppeHuyca). OHeprus
aktuBanui. COOTHOIICHHE MEXKIy KOHCTAaHTAaMH CKOPOCTH TPSMON W OOpaTHOM pEeakIuu.
CooTHOIIIEHHE MEXKTy SHEPTHSIMU aKTHBAITUU TIPSIMOM M 0OpaTHOM pPeaKIni.
CroxHble XUMUYECKHUE peakiru. MexaHu3M XUMUYECKOW peakunu. KuHernueckune ypaBHEHHUS
CIOXKHBIX peakuui. CkopocTe omnpezaensromas cragus. ConpspKeHHbIE XUMUYECKHE PEAKLUU.
Xumuueckass — uHAayknus.  Karanutmueckwme — peakuuu.  Karanmmzarop.  ['omoreHHsbiit
Y T€TepOTCHHBIN KaTaJIn3.
Lenupie peakuuu. 3apoxaeHUe, IPOJOJDKEHHE, OOphIB LieNu. Pa3BeTBICHHbIE [IEMHbIE PEAKIIHH.
HekoTtopeie kuHeTnyeckue 0COOEHHOCTH IEMHbIX peakuuil. HuurpoBanue 1 UHruOUpoBaHUE
LETTHBIX PEaKIIHil.

4. Komnerenuuu, popmMupyembie B pe3yJabTarTe 0CBOECHUS IMCHUIINHDI .

e (CnocobeH OCyLeCcTBJAATb NMOUCK, KPUTUYECKUM aHa/IW3 UHPOpMaALMH, NPUMEHSATH
CUCTEMHbIN NOAXO0/ [Ji pelleHrs ocTaB/eHHbIX 3a7a4 (YK-1)

e C(CnocobeH aHa/JIM3UPOBAaTb U UHTEPHNPETUPOBATb pe3yJbTaTbl XHUMHUYECKUX
3KCIepUMEHTOB, Hab/loaeHur U uamepenun (OIK-1)

e (CnocobeH MNPOBOAUTH C COOJIOEHUEM HOPM TEXHUKH 0€30MaCHOCTU XUMHUYECKUU
3KCIIEPUMEHT, BKJ/II0Yasl CUHTE3, aHaJIu3, U3yYeHUe CTPYKTYPbl U CBOMCTB BEILLECTB U
MaTepHuasIoB, UCCeloBaHMe NMpoleccoB ¢ ux ydyactueM (OI1K-2)

e (CnocobeH NMpPUMEHSAATb pacYeTHO-TeOPETUYECKHE METOJIbl [/l U3y4eHUs CBOMCTB
BElleCTB M TMPOLECCOB € KX Yy4yaCTUeM C HCIO0JAb30BaHUEM COBpPEMEHHOU
BbIYUCIUTENbHON TexHUKH (OI1K-3)

e C(CnocobeH  HCHOJb30BaTh  CyLIECTBYIOL[Me  MpPOrpaMMHble  NPOAYKTbl U
MHbGOpMaLMOHHble 06a3bl JaHHbIX [Js pelleHUus 3a4a4 npodecCUOHaTbHOU
JleITEeJIbHOCTU C YyY€TOM OCHOBHBIX TPeOOBaHMU MHPOpPMALMOHHOW 6€30MacHOCTH
(OITK-5)

e CriocoGeH BbIOMpATh M UCHOIb30BATH TEXHUYECKHE CPEJCTBA U METObI UCIIBITAHUHN IS
pELIEHNs UCCIIEI0BATENBCKUX 3a7jad XMMHUECKON HAlpaBIEHHOCTH, IIOCTAaBICHHBIX
crienuanucToM 6osee Boicokor kBamudukarmu (ITK-1)

e CrnocobeH oka3bpIBaTh MH(POPMAITMOHHYIO TIOJIEPIKKY CIIEUATUCTAM, OCYLIECTBISIOIINM
Hay4HO-uccaenoBarensckue padoTsl ([1K-2)

5. Ilnanupyemble pe3yJbTaTbl 00y4eHHs
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B pe3synbpraTe 0CBOCHUS AMCLUIUIMHBI CTYICHT HOJIMKEH

3Hamy:

. OCHOBBI COBPEMEHHBIX TEOPHH B 001aCTH (PU3NIECKON XUMUHU U CHIOCOOBI UX TPUMEHEHUS
JUISL PELICHUSI TEOPETUUECKUX U MPAKTUYECKUX 33]a4 B JIIOOBIX 00JaCTAX XUMHUU.

ymembp:

. MPUMEHSTH OCHOBHBIC TIOJIOKECHUS M TOHATUSL (PU3NUECKON XUMHUU;

. YCTaHABJIMBATh COOTBETCTBUE MEK/ly IPU3HAKAMHU U UX ONPEICICHUSIMU;

. penaTb OCHOBHBIE TUIIBI 33/1a4;

. CaMOCTOSTENIBHO paboTaTh ¢ y4eOHOW U CIIPABOYHOH JIUTEPATYPOHl 10 (PH3HUECKON XUMUH.
eénaoemy:

. METOUKON MPOBENEHUS (PU3UKO-XMMHUECKHUX PAaCYETOB C MOMOIIBIO U3BECTHBIX (POpMyI

U YpPaBHEHU.

6. O01mast TPy10eMKOCTh JUCHUNJINHBI:

4 3auetHbie equHuIbl (144 yaca).

7. ®opMa KOHTPOJIA:

[IpomexyTrouHas aTrTectanus — 3k3aMmeH (1 cem.).

Il. ®u3nyeckasi XuMHUs: XUMHYECKAs] TEPMOIUHAMHUKA

1. MecTo nucuMIinHbI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM NIPOrpaMMbl

Jucuunnuna «®Pu3nyeckas XUMHs: XUMUYecKash TEpPMOJAMHAMMKA» BXOJIUT B 0a30BYIO
yacTb Onoka b1 «/luctumiunel (Moaynun)» kak obs3arensHas aucuuminia b1.0.09.01.

2. leab ocBOEHMSI AN CIUTIIMHBI;

. OBJIaJIEHUE OCHOBHBIM MOHSITUHHO-TEPMHUHOJIOTMYECKUM M METOJ0JIOTHYECKUM annapaToM
TEPMOJAVNHAMUKHA W TMOJYYEHHE HABBIKOB €ro NPUMEHEHMS U1 aHAIU3a XUMHYECKHX
MpoLeccoB U (pa30BbIX PAaBHOBECHIA.

3. Kpartkoe cogep:xaHue TUCHHUILIHHBI

OCHOBBI XMMUYECKOIl TEPMOAUHAMUKH

OcHo6Hble NOHAMUA MEPMOOUHAMUKU; YPAGHEHUA COCMOAHUA

Cucremsbl, iepeMeHHble, mapameTpbl U QyHKIuU. COCTaBISIONIME BEUIECTBA U KOMIIOHEHTHI.

OO6006mmenHble cwibl ¥ 00oOmeHHble KoopAuHaThl. CocTosiHusS U mpouecchl. DyHKIMH

coctostHUS U QyHKIMU Tiepexona. daykryannn. Penakcannonnsiid mpouecc. [lepBriil mocTynar.

Bropoit mocrtynar (HyneBod 3akoH). Temmeparypa Kak HMHTEHCHBHas nepemeHHas. CBs3b

BHYTPEHHUX IE€PEMEHHBIX C BHEIIHMMM NEPEMEHHBIMM M TEMIEPATYpOHW WM BHYTPEHHEH

sHeprueil. TepMuueckoe M KaJOpUUECKOE YpPAaBHEHUE COCTOSHMS. BapMaHTHOCTH CHCTEMBI.

WNneansHplii u  peanpHble  ra3pl.  @Dakrtop cxuMaeMocTH. KpUTHYEeCKME  KOHCTaHTHI.

OMmnupuueckrue napameTpbl. YpaBHeHuss Bau-gep-Baanbca, beptino, Jurtepuuum, burru-

bpumxmena. BupunanbHoe ypaBHeHue Kammepnunr-Onneca. Iloctpoenne Makcsemna.

[IpuBeneHHble  mepeMeHHble.  3aKOH  COOTBETCTBEHHBIX  COCTOSHMHM.  BupuanbHbie

kodb¢unuentel. Temmepatypa boitna. Tepmuueckue  kospduuuentsl. Llenoueunoe

COOTHOIIIEHUE Dilniepa. YpaBHEHHE COCTOSHUSA KOHICHCUPOBAHHOM (ha3bl.

Ilepevtit 3aK0H mepmoouHamuKku

OHeprust M30JMpPOBaHHOM cucTeMbl. DyHKIMM Tmepexofa (MyTH) HE SBISAIOTCA MOJHBIM

middepennnanom. PasmMepHOCTh pabOTHI, TEIUIOTHI M SHEPrHMU. DKBUBAIEHTHOCTb TEIJIOTHI

u paboTbl. IlepBblii 3aKOH A OTKPBITBIX CHUCTeM. XuMHYeckas paboTa. XuUMHUYECKUH

MOTEHIMaNl. DHEPrusi CUCTEMbl U ee cocTaBisomme. Pabora kak mpousBeneHre 0000IEHHON

CHJIBI Ha M3MeHeHHe 0000meHHONH KoopauHathl. Buapl pabot. IlonesHas (HemexaHumdeckas)

pabota. JluddepeHunanbHoe BbIpaKeHHE MNEPBOTO 3aKoHA. PacueT MexaHW4eckod paboThl

MpU PACIIUPEHWH TPOTHUB BHEIIHETO JaBleHWs. YpaBHeHHe anuabarel. OOpaTUMBIN

anuabatuueckuil mpomecc. Pabora mpeanbHOro rasa B pa3IMyHBIX Ipoleccax. TerioTa.

Kanopuueckue ko3pduimentsl cuctembl. M3oxopHas M H300apHas TEIUIOEMKOCTb, CKpBITas

TEIUIOTa M30TEPMHUYECKOIO PACHIMPEHUS M CXKATHs, CKpbITas TEIUIOTa M30XOPHOTO CHKATHUS.

HctnHHas U cpeassist TEIIOEMKOCTb. MoJbHBIE TEIUIOEMKOCTH. BBIBOJ COOTHOLIEHUS MEXIY
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n300apHOI U U30XOPHOU TEIIOEMKOCTHIO. OmbITHl J[PKOYIS 10 M30TEPMHUUYECKOMY PaCIIUPEHUIO
uaeanbHOro Trasza. M300apHas © HM30XOpHAs TEIJIOEMKOCTH KOHACHCHUPOBAHHON (ha3bl
OHTanenus. 3aBHCUMOCTh HM30XOPHOM TEIUIOEMKOCTH OT 00BbeMma. 3aBUCHUMOCTh H300apHOM
TEIJIOEMKOCTH OT JaBJieHUs. TeIUIOeMKOCTh HJIeaJbHOrO Ta3a HE 3aBUCHT OT o0Obema
U JaBieHus. BHyTpeHHss oSHeprusi Kak (QYHKUMS COCTOsIHUS.  BcmomoraTenbHbIe
maddepeHnnanbHbIe YypaBHEHHS IS SHTAIBINU. Y paBHeHue [lebast.

Tepmoxumus

V3MeHeHre BHYTpPEHHEH SHEPrUU MPHU TOCTOSHHOM OO0bEME M TPU TOCTOSHHOM JIaBJICHUU.
HezaBucumocTh TEIUIOTHI XMMMUYECKOM pPEaKIMM OT IYyTH IpoBelneHus mpouecca. OnepaTop
XMUMHMUYECKON peaklMy. DHTaIbMUS peakuuu. TepMOXUMHUYECKUE 3HAKH TEIJIOThl. CBS3b MEXIy
SHTAJBIIMEH PEAKIUU U TETUIOBBIM 3(P(PEKTOM IpH MOCTOSHHOM 00BEMe MPH YIaCTHH B PEAKLIUU
uaeanbHbIX razoB. CtanaapTHble coCTOsHUA. CTaHIapTHBIE SHTAJIBIINU: PEaKIIUK, 00pa3oBaHus,
cropanus. [lepBoe u BTOpoe ciencTBus u3 3akoHa ['ecca. Dneprus cBszu. JAuddepennuanbHast
u wuHTerpainpHas Qopmbl ypaBHeHus Kupxrocda. TemneparypHas 3aBUCMMOCTb pPa3HOCTHU
M300apHBIX TEIJIOEMKOCTEH MPOAYKTOB pEakUUUd U HCXOJHBIX BellecTB. BiusHue 31O
3aBUCUMOCTM Ha HW3MEHEHHE OHHTAJIbIIMM pPEaKUMM TpU HU3MEHEHMH TeMIIepaTyphl.
AnnpokcuManus SKCIEPUMEHTAJIbHBIX JAHHBIX M0 TelJIoeMKocTu. llpeaenbHble 3HAYEHUS
TEIUIOEMKOCTEN MPHU HU3KUX TEMIIEpaTypax, B TOM YHMCIE JJIs CIOUCTBIX M LEMHBIX CTPYKTYD.
MonbHass TEIJIOEMKOCTh HACAIBHBIX OJHOATOMHBIX M JBYXaTOMHBIX Ta30B. TemioeMKoCTh
KuakocTd. HMHTepnomsinvoHHble (QOpPMYNBI Ui pacyeTa TeIIOEMKOCTH. TemmepaTypHas
3aBUCHUMOCTh TeIIOeMKOCTH BemiecTBa. CriocoObl OLEHKU TEIIOEMKOCTH: MpaBuia J[romoHra-
[ItTn n Heiimana-Komnma, cyMMHUpOBaHME WHKPEMEHTOB, aJJIMTHBHAs 3aBUCUMOCTb. OTinuue
SHTAJIBIIUN PEAKIUU MEXJY pealbHbIMU ra3aMy OT aHAJOTMYHON BEIMYMHBI JJIS UICATbHBIX
ra3oB. 3aBHCHMOCTb OJHTAJbIIMU PpEAKUUH OT [aBJIECHUS M KOHJEHCUPOBAHHOW (a3bl.
OHTaNbINK PaCTBOPEHUS U Pa3BEICHUS.

Bmopoit 3akon mepmoounamuku; Inmponus

OHTponMsl KaK SKCTEHCHBHAs (YHKLUS COCTOSIHUA. VI3MEHeHue SHTpONMM IpU NPOTEKaHUU
B M30JMPOBAHHON CHCTEME HEOOpaTHUMBIX MPOLIECCOB. DHTPONUS N30JIMPOBAHHON CUCTEMBI IIpU
COCTOSIHUM TEPMOJAMHAMHMYECKOTO paBHOBecus. PasMmepHocTs dHTponuu. HepaseHcTBO
Knaysuyca. JluccunarusHele nporueccsl. HekomnencupoBanHas Teriora. M3smenenue sHTponuy,
BbI3BaHHOE PABHOBECHBIM TEIJIOOOMEHOM C OKpyXeHHeM. PocT sHTponuu u3-3a HeoOpaTUMBIX
nporeccoB B cucreme. OO06oOumieHHas (¢opma 3amucud  MEpBOTO M BTOPOIO  3aKOHOB
TepMoauHaMuKH ((yHIaMeHTalIbHOE ypaBHeHue [ 'n60ca). YacTHBIE MPOU3BOIHBIC SHTPOIUHU TIO
OKCTECHCUBHBIM II€pEMEHHBIM. BbIpaBHMBaHUE MHTEHCUBHBIX IEPEMEHHBIX KOHTAKTHPYIOIUX
CUCTEM IIPU TEPMOJMHAMHUYECKOM PAaBHOBECHM. AHAJIN3 M30JMPOBAHHOW CHCTEMBI, COCTOSILEH
U3 JBYX IMOJCHCTEM, OTKPBITBIX II0 OTHOUICHHIO JIPYr K JApyry. XHMHUYECKas I€PEMEHHas.
XuMHueckoe cpoAcTBO. AOCOMOTHas 3HTponMs. TpeTuil 3akoH TEpMOJUHAMHUKHU (TOCTYJAT
[Inanka). Tepmoaunamuyeckass BeposiTHOCTh. Dopmyna bonpimana. Pacuer wu3MeHeHUs
SHTPOIIUM B Pa3IMYHBIX IIPOLECCAX: HATPEBAHUE WUJIM OXJIAXKICHUE IPU IOCTOSHHOM JABJICHUH,
M30TEPMHUUECKOE PACIIMPEHUe WM CKaTHe, (a30Bble Mepexo/ibl, CMEUIEHUE UIeaIbHbIX Ia30B
IIPY NIOCTOSIHHBIX TEMIIEPAType W JABJICHUH, U3MEHEHUE DHTPOINMU NP XUMHUYECKON PEaKIMU.
Pacuer »HTponmuu MmO pe3yabTaTaM M3MEHEHUS TEIJIOEMKOCTH. AOCOIIOTHBIE AHTPONHUH
YYaCTHUKOB PEAKIIMH TP IaBICHUM.

TepmoounamuuecKkue nomeHyuaIbl

BHyTpeHHsI1 SHepruss M SHTpONMs Kak Xapakrtepuctuueckue ¢yHkuuu. IIpeobpasoBanus
Jlexxanzpa A XapakTepUCTHUeCKUX (YyHKIMH (3HTanbmus, sHeprus ['enbmrosblia, SHEPrus
I'n66ca). OtcyrcTBUE aOCONIOTHBIX 3HAUeHUH y T/1 nmoteHimanoB. CooTHomeHus: MakcBesia.
[Tonuerit (dnekTpoxuMuyeckuil) moTeHnuan. CBsA3b MEXAY XapaKTePUCTHUECKOW (YHKITHEH
U TEPMOJMHAMUYECKUMHU TOTEHIMaIaMu. 3aBUCUMOCTb 3Hepruu ['nd6ca npu: a) usmenenuu 7'
u p; 0) M30TEPMUYECKOM PACIIMPEHUH M CXKATUU; B) XUMHUYECKOW peakuuu. CTaHaapTHBIE
IIPUBEACHHBIE TOTEHITNAIIBI.
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IIpuiosxkeHnss XUMHYECKOH TEPMOIUHAMUKHU

Tepmoounamuxa pacmeopos

[Tapamerp oanopoanoctu. Teopema Ditniepa. [lapiuanbHbie MOJIbHBIC BEJIMYMHBI U YpPaBHEHUS
Makcemna. YpaBuenue ['m60ca-/lrorema. OTHOCUTENbHBIE MapUHUaIbHbIE MOJIbHAS BEIUYMHA
U UHTETpaIbHOE CBOWCTBO. TodeuyHas, JnuWHEWHas u 1ockas ¢a3el. CHUMMeTpUYHas
U acCUMETpUYHAasi CUCTEMbI oTcueTa cBOMCTB. DyHKIMA cMelieHus. M30Tepmbl naBieHus mapa
P TIOJIOKUTENBHBIX MU 3HAKONEPEMEHHBIX OTKIOHEHMSX OT 3akoHa Paynsa. M3menenue
MOJIBHBIX T/ GyHKIUI 1pu 00pa3oBaHNK OMHAPHOTO MACATHHOTO pacTBOpa. MoJibHAs SHEPTHUs
'mb0ca HemaeaTbHOTO OMHAPHOTO pacTBOpa. YPOBEHb OTCUETa CBOWCTB pacTBopa. [lapamerp
crabmnpHOCTH. M30BITOuHAs SHeprus ['mb0ca. PerynspHble, KBa3uperynsipHble, CyOperysipHbIe
U aTepMajbHble pacTBOpbl. MeToa [lapkeHa rpu pacuere akTUBHOCTH BTOPOTO KOMIIOHEHTA.
Ilpaguno a3z u pagnosecusn 6 00HOKOMHOHEHMHBIX CUCHIEMAX

@opMyJIbHBIE MaTPULBl MHOTOKOMIIOHEHTHBIX CHCTEM. JIBYXCTOPOHHUW W TpaHUYHBIN
skcTpeMyMbl ['nO6Gca mpu pacuere paBHOBecuil. ['OMOre€HHbIE W Te€TEPOr€HHBIE CHUCTEMBI.
Huarpammbl  cocTosHUNA. OJgHOKOMIMOHEHTHble 4-X¢a3zHble cuctembl. Pacuer (azoBbIx
paBHOBECHIl M3 OOIIEro M YacTHBIX YCIOBHH. YCTOWUYMBBIE U MeTacTaOWiIbHBIE (a30BbIE
auarpamMmbl.  YCJIOBHsL paBHOBecuss B JuddepeHunanbHol ¢opme. Da3zoBble paBHOBECHUS
BTOPOTO pOAA.

daszoevie pagnosecus 6 08YXKOMNOHEHMHBIX CUCHEMAX

Anroput™m pacyera OMHApHBIX IUArpaMM COCTOSIHHSA. YpaBHEHHE MaTepHalIbHOro OanaHca.
Tepmonunamuueckue wmoaenmu ¢dasz. OO0oOmenHoe ypaBHeHne Ban-aep-Baambca. 3akoHb
Konosanosa. Ypasuenus [Inanka-Ban Jlaapa u llpenepa.

Xumuueckoe pasnosecue

3aBUCUMOCTD dHEpruu [ MOOCca CUCTEMBI OT XMMUYECKO# niepeMeHHoM. M3oTepma u cranmapTHas
sHeprusi [mOOca XMMHYECKOW peakmuu. 3aKOH JCHCTBYIOIIMX MacC. bHOXHUMUYECKHe
CTaHJapTHBIE COCTOSIHUSA. M300apa 1 M30Xopa XUMUYECKON peakiui. 3aBUCUMOCTH Jorapudma
KOHCTAHTBl PaBHOBECHS OT TEMIIEPATypbl. 3aBUCUMOCTh KOHCTAaHThl PAaBHOBECHS OT JaBJICHUS,
MPUCYTCTBUS KATAIM3aTOpa U OT IPUPObI PACTBOPUTEIIS.

Crarucruyeckasi TepMOAUHAMMKA

Ancamonu

Kiaccnueckass  cratuctuyeckas  TepMoauHamuka. [amunbToHMH — cuctembl.  dDas3oBoe
MIPOCTPAHCTBO U (pa3oBas Tpaekropus. Aueiiku bonpimana. OyHKIUS pacipeieneHus.

Cymma no cocmosanuam u cmamucmuyeckuii unmeepan. Pacuem mepmoounamuueckux
C6OIICM 8 UOeAIbHBIX U PealbHbIX 24306

OcHoBHOHW mocTynaT. YpaBHeHHME U TeopeMa JlmyBwiisi. MHKpPOKaHOHMYECKHH aHCaMOJIb.
Henvra-byukuus Jupaka. Kanonwdeckuii ancam6ib. Pacnpenenenne MakcBemna. bosnbiioi
KaHOHWYecKkuil aHcamOib. KBaHTOBasi cratuctuyeckas TepMOIUHAMHUKA. Marpuiia MIOTHOCTH.
CymmupoBaHue 1O KBaHTOBOMEXaHWYeCKOoMy Oasucy. VYpaBHenue ¢on Heiimana.
Pacnipenenenne, ¢opmyna u mnocrosHHas bombumana. Octartounas sHrpomnus. Jlorapudm
(dazoBoro ob6wema. IlmoTHOCTH »HEpreTMyeckux coctosHuN. DazoBbIi MHTErpas. bosbiias
craructuyeckas cymma. CBOHCTBa pas3iIMYHBIX BHUJIOB BHYTpEHHEH sSHepruu. DPQPeKTHUBHBIC
BpamatenbHass M KojeOaTenbHas — TemmepaTypbl.  KoHuUrypalluOHHBIM ~ WHTErpal.
MesxMoJieKysipHble OTEHIMAbl U COOTBETCTBYIOIIME UM QyHKIMKU Maiiepa. @opmyna 3akypa-
Terpone. Teopema o pacnpeneneHud IO CTENEHsAM CBOOOJIBI. 3aKOH COOTBETCTBEHHBIX
cocTosiHui. TeopeTnyeckoe 000CHOBaHUE BUPHAIBHOTO Pa3JIOKEHUS.

HepaBHoBecHast TepMOAMHAMHMKA

Jluneiinaa nepasnogecnan mepmoouHamuKa

Cootnomienne  ne  [lonpe.  IlpomsBoactBo  sHTponuu.  DPyHKIMS — AMCCUIIALMU.
deHoMeHOoJIOTHYeCKHe KOA(PPHUIMEHTHl U COOTHOIIEeHUs B3auMHOcTH Omncarepa. Teopema
I'mancnopga-IIpuroxxuna. Jlornctuueckoe 0ToOpaskeHUe.
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Cunbno HepasHogecHble CuCmeMbl

Camoopranuzanus. BnusiHue ynpasisioniero napaMmerpa Ha CTallMOHAPHOE COCTOSIHUE CUCTEMBI.
Y CTOHYMBOCTD CTAIIMOHAPHBIX COCTOSTHUNA. Mojenb OproccensTopa s KoJiebaTeIbHOM peaKkinu
benoycoBa-Kabotunckoro. CxemMa peakuu ¢ CaMOKaTalau30M sl OOBSCHEHUS XHUPATbHOU
aCUMMETPUU aMUHOKHCIIOT U YIJIEBOJIOB.

4. Komnerenuuu, popMupyemMbie B pe3yJibTaTe OCBOCHUsI JUCIUTLINHDI:

Cnoco6eH OCyIecTBJAATh MOUCK, KPUTUUYECKUH aHa/IUM3 WHPOpMAIMH, MPUMEHSTH
CUCTEMHBIH MOAXO0/, JIJIsl pellleHUs MOCTaB/eHHbIX 3aaa4 (YK-1)

CnocobeH aHaJM3UPOBAThb W HHTEPHPETHUPOBATb Pe3YJbTAThl XUMHYECKHUX
3KCNepUMeHTOB, HabtogeHni U uaMmepenui (OIK-1)

CnocobeH mNpPOBOJUTH C COOJIOJEHUEM HOPM TEXHUKH 6e30MacHOCTH XUMHYECKUU
3KCIEPUMEHT, BKJIl0Yas CUHTE3, aHa/IM3, U3yUYeHHUe CTPYKTYPbl U CBOMCTB BEIECTB U
MaTepHaJioB, UcClel0BaHUe MPoLeccoB ¢ ux yyactueM (OIK-2)

Cnoco6eH NMPUMEHSATh PACYeTHO-TEOPETHYECKUE METOJIbl /I U3Y4EeHUS CBOWCTB
BEIleCTB M IMPOLECCOB C HX Yy4yacTHEM C MCHOJb30BaHMEM COBpPEMEHHOM
BbluMcaAUTebHOU TexHuku (OI1K-3)

CrnocobGeH  HCNOJIb30BaTh  CYLUIeCTBYWIHE  HPOTpaMMHble  TNPOAYKTbI U
MHPOpMaIMOHHbIe 0a3bl JAHHBIX /[ pelleHus 33jad Npo¢decCHOHaTbHON
JlesITeJIbHOCTU C y4€TOM OCHOBHBbIX TpeboBaHUW MHPOPMALMOHHOW 6e30MacHOCTU
(OIIK-5)

Crioco6eH BeIOUpaTh U UCIOJIB30BATh TEXHUUECKHE CPEJCTBA U METO bl MCTIBITAHUM JTSI
PEIICHHA UCCIICA0BATCIIBCKUX 3ada4 XUMHAYECKOU HaIpaBJICHHOCTH, IMOCTABJIICHHBIX
crienuanucToM 6ostee Beicokoi kBamudukarnmu (ITK-1)

CrniocoOeH oka3bIBaTh HH()OPMAIIMOHHYIO TIOICPIKKY CIEIHATICTaM, OCYIIECTBISTFOIIAM
Hay4YHO-HCcaemoBareabckue paborsr ([TK-2)

5. Ilnanupyemble pe3yJabTaThl 00y4YeHU s

B pe3ynbraTe 0CBOCHUS AUCIUILTHBI CTYICHT H0JIZKEH:

3HAMb:

B3aUMOCBS3b  (U3UKO-XMMHUYECKUX  pE3yJbTaTOB,  MNPWIOKEHUH U Qopmyin
¢ pyHIaMEHTAIbHBIMH 3aKOHAMH XUMHYECKON TePMOAUHAMUKH;

3aBUCHUMOCTb COOTBETCTBHSI MEXAY JI000M TEPMOIMHAMHUYECKON CHCTEMOW M pealbHbIM
(U3UKO-XMMUYECKUM OOBEKTOM OT TeX MNPUONIMKEHHH, KOTOpble BBIOPAHBI B paMKax
HCIOJIb3YeMOM MOJEIH;

B3aMMOCBS3b BCEX TEPMOJIMHAMUYECKUX MIEPEMEHHBIX, XapaKTePU3YIOIINX KOJTHUYECTBEHHO
MO0y TEePMOJIMHAMUYECKYIO CHUCTEMY, M TPUHIUIB HMX YCIOBHOIO JEJICHUs
Ha HE3aBUCHUMBbIE T[EPEeMEHHbIE M TepMOJIUMHAMHuYeckue (QYHKIUU A1 yAoOcTBa
MIOCTPOCHHSI MATEMAaTUYECKOTO armapara;

METO/bl YCTAaHOBJIEHUE CBS3€H MEXIy MAKPOCKONMMYECKUM U MHKPOCKOMUYECKUM
MOAXO0JIaMU OTMHCAHUS CHCTEM, COCTOSIIMX K3 OONBIIOr0 4YHCla YacTHll, OCHOBAHHBIC
Ha TMOHSATHUSAX KJIACCHMYECKOM W KBAaHTOBOM (U1 CUCTEM C JUCKPETHBIMH YPOBHSIMHU
SHEPrUM) CTATUCTHUECKON TEPMOINHAMUKY;

MOCTYJIaThl CTAaTUCTUYECKOW MEXaHUKH, XapaKTepU3YIOIIHE CBSI3b MeXAy (QYHKIIHEH
pacmpeseneHusi paBHOBECHBIX, 1a00 HEPABHOBECHBIX M CHJIBHO HEPAaBHOBECHBIX CHCTEM
Y UX TePMOJMHAMHYECKUMHU CBONCTBaMU;

JIMHEWHYIO U HEJIMHEWHYIO 3aBUCUMOCTb CII0KHOTO JUHAMUYECKOTO MOBEICHUS TUITMYHBIX
HEPaBHOBECHBIX CUCTEM OT QUIYKTyalllii U HEYCTOMYMBOCTH K HAUaIbHBIM YCIOBHSIM;
MPUHLIUIIBI aHAIW3a YCTOMYMBOCTHU CTAIIMOHAPHBIX COCTOSTHUN HEJIMHEHMHBIX CUCTEM.

ymemp:

BBIICIATh TEPMOJAMHAMHUYECKYIO CHUCTEMY B BHJIE MaTepHaIbHOIO OOBEKTa BHELIHEH
cpeabl, cnocoOHOro OOMEHMBATHCS C JIPYTUMH TellaMU SHEpruei W (UiaM) BeleCTBOM, C
MIOMOIIIBIO PEATIbHO CYILECTBYIOUIEH MM BOOOpakaeMoil 'paHMYHON TTOBEPXHOCTH;
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MPOU3BOIUTH BHIOOP BEIIECTB, COCTABJIAIOUIMX TEPMOIAMHAMHYECKYIO CHUCTEMY, TaKHM
0o0pa3oM, 4TOOBI C WX MOMOIIBI0 MOKHO OBUIO ONMHUCATh JIIOOBIE BO3MOXKHBIE M3MEHEHUS
B XHMHYECKOM COCTaBE KaXKJIOW W3 4YacTeld CHCTeMBl W YTOOBI HMX KOJIMYECTBO
YJIOBJIETBOPSUIO YCIOBHSM 3JIEKTPOHEHTPAIILHOCTH U MaTepHaIbHOTO OanaHca;

BBIJICJIATh TEPMOJMHAMHYECKHE MAapaMeTpbl CUCTEMBl M PAHXKUPOBATh UX B IIOPSAJKE
CMBICIIOBOM 3HAYHMMOCTH;

(GopMyIHpOBaTh CYHIHOCTh PEHIaeMOil TEPMOJMHAMUYECKOHN 3a7ayM, OIEHUBATH CTETICHb
00€CIIEYeHHOCTH €€ HUCXOJHBIMU TEPMOJUHAMUYECKUMU KOHCTAHTAMM, BO3MOKHOCTH
€€ pEeLIeHMs] B TOM WJIM UHOM TEPMOJAMHAMHUYECKOM NMPUOIMKEHUY;

paccYMTHIBATh CPEJHNE 3HAYCHUSI OCHOBHBIX (DM3MYECKUX BEIWYHH B 3aKPBITBIX CHCTEMaX
IIpY TOMOIIM YpPaBHEHMM JUIsl KJIAaCCUYECKOM M KBAHTOBOW (DyHKIMI pacmpeneneHus
KAHOHUYECKOI'0 aHCaMOIIs;

paccuuThIBaTh TEPMOJMHAMUYECKHE (DPYHKIUU CUCTEMBI M OIpPENEsITh €€ ypaBHEHUE
COCTOSIHMS, €CJIA U3BECTHBI CYMMBI 110 COCTOSIHUSIM;

AQHAJIM3UPOBATh BECh PENEPTyap BO3MOKHBIX CLIEHAPUEB IOBEJICHUS CUCTEM, 3aBHUCSIIMX
OT YIPABJISIIOLIUX TAPAMETPOB.

énaoemsp:

MprueMaMH TPHUMCHEHHUS TEPMOJMHAMUYECKUX METOJIOB JUIS aHajau3a (PU3NYSCKUX U
(U3MKO-XMMHUYECKUX SIBJICHUM B pealbHbIX Ipoleccax (XUMUYECKHE peakiuu, (a3oBble
MePEXO0/Ibl, MPOIIECCHI B paCTBOPax);

OCHOBHBIMH aJITOPUTMaMH pacdera (a30BBIX PAaBHOBECHH B COBPEMEHHBIX AJICKTPOHHBIX
0a3ax TepMOTUHAMHYCCKUX JTAaHHBIX;

METOUKON CO3/1aHUs KOMITBIOTEPHBIX MOJeNIel N300apHBIX TUarpaMM TPOHHBIX CUCTEM;
HaBbIKAMU pacyeTa CyMMbl TI0 COCTOSIHMSIM UJCaJbHBIX U  pealbHBIX TIa30B
U CTaTHUCTUYECKUM pPACYETOM TEPMOJUMHAMHYECKHX CBOWCTB HJCAIBbHBIX U PEaJbHBIX
CHCTEM;

METO/I0JIOTHEN aHaIM3a MPUYHH BOZHUKHOBEHUSI CAMOOPraHU3alluU B HEJIMHEHHBIX CUIIBHO
HEpPABHOBECHBIX CHCTEMax B OINpEACTCHHOM JUana3oHe W3MEHEHHsS YIPaBIISIOMIUX
apaMeTpoB;

METOJIaMU  CTPYKTYPHUpPOBaHUS y4eOHBIX TEKCTOB, CIOCOOCTBYIOUIMMH IE€PEBOAY
MOJIyYEHHBIX 3HAHUN U3 KPATKOBPEMEHHON MaMsITH B JOJITOBpeMEHHYI0 (pa3paboTka
KOMITBIOTEPHBIX BEPCUN TPATUIIMOHHBIX YIEOHUKOB 110 XUMUYECKON TEPMOIUHAMUKE);
HaBbIKAMU B3aUMOJICHCTBUSL CHEIUAIMCTOB PA3IUYHOIO MNPOGWIS TMPU BHIIOJTHECHUH
MEXAUCLIUITMHAPHBIX MPOEKTOB (COBMECTHOE BBHINOJHEHHE Y4eOHO-HCCIIEN0BATENbCKUX
3aJlaHu¥ 10 MOJIENIUPOBAHUIO (a30BBIX AUATPAMM CO CTyAeHTaMu MHCTUTYyTa MaTeMaTuKu
u unpopmaruku bI'Y.

6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:

7 3aueTHBIX equHmIl (252 gaca).

7. ®opmMa KOHTPOJISA:

[Ipomexyrounas arrectauus: AudQepeHInPOBaHHBIN 3a4eT — KypcoBas pabora (5 cem.),

sK3ameH (5 cem.).

I1l. Pu3nyeckass XUMHA: XUMHUYECKA KHHETHKA

1. MecTo mucuunInHbI (MOAYJIsI) B CTPYKTYpPe 00pa30BaTe/IbHOM NPOrPaMMBbl
HucuumunHa «®@usnueckass XUMHs: XMMHUYecKas KHUHETHUKa» BXOJUT B 0a30BYI0 4acThb

6moka b1 «Jlucuummuas! (MOIynH )» Kak o0s3aTenbHast nuciuiuiaa 51.0.09.03

2. lle1u oCcBOEHUS JUCIHUILIHHDI:
MIOHMMAHHE CMBICIIA OCHOBHBIX 3aKOHOB M TEOPETHYECKUX IMOJOKEHUA XUMHUYECKOMN
KHHETHKU,
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. OBJIAQJICHUE METOJIaMU HCCJIEAOBaHUS KUHETHYECKHX 3aKOHOMEPHOCTEH XUMHUYECKUX
MPOIIECCOB, 3HAHUEM 00JIACTH MPUMEHEHUS 3aKOHOB XUMUYECKON KUHETUKU MIPHU PELICHUN
KOHKPETHBIX 3a/1a4.

3. KpaTkoe coaepxkaHue I1MCUMILIHHBI

dopMaibHA KHHETUKA MPOCTBIX Peakuuid

OcHogHble NOHAMUA XUMUYECKOTU KUHEMUKU

XuMmHu4deckass KUHETHMKAa — Hayka O CKOPOCTSX M MEXaHHW3MaX XUMHUYECKHUX PEaKIuu.

HecooTBercTBHE MEXaHM3MOB pEakIMM M MX CTEXMOMETPUYECKUX YpaBHEHUH. MexaHusm

pasznoxenuss N2O, N»Os, cunresa HBr mu HI. OcHOBHBIC MOHATHS XUMHUYECKOW KHHETHKH.

Ompenenenue CcKopocTu peakuuu. KuHeTHyeckuid 3aKkOH JCHCTBHUA MacCc M 00JacTh €ro

npuMmeHnuMocTu. [lopsgok peakuun. Kunernueckue kpuBble. Peakiiuu mnepeMeHHOTO MOpPsIKa

W U3MEHEHHE TOpsAKa B XOJE€ peakuuu Ha TMpuMepe peakiuu oOpasoBanus HBr.

MonexkyasapHOCTh dJIeMEHTApHBIX peakuuid. [Ipsimast u oOpaTHas 3aaui XUMHUYECKON KMHETHKHU.

3aBUCUMOCTh KOHCTAHTBl CKOPOCTH XUMHUYECKOW pEaKIMU OT TeMIeparypbl. YpaBHEHUE

Appennyca. OnbITHAsE SHEPTHS AKTUBAIIUH.

Kunemuueckue ypagnenusa peakuyuii npocmovix munoé 6 3amKHymovix cucmemax. Memoowl

onpeoenenus nopao0Ka peakyuu u KOHCManmol CKOpocmu

HeolOpatumeie peaknmu HyJIEBOTO, TMEPBOTO M BTOPOro TOpsakoB. HeoOpatumble peaxiuu

nopsiaka N. OmpeneneHrne KOHCTAHT CKOPOCTH M3 OMBITHBIX JaHHBIX. METOIbI OmpenencHus

MOpsZIKa PEaKIMd W BHJa KUHETHYECKOTO YpaBHEHHWs. Bpems mosympeBpaiieHus U cpenHee

BpeMsI JKU3HH.

Kunemuka xumuueckux peakyuil, npomeKaouiux ¢ nomoke

Peakiuu B motoke. PeakTophl nieaasHOTO BRITECHEHUS B UACATBHOTO cMemieHus. OnpeneneHne

KMHETUYECKUX MOCTOSIHHBIX JUISl Pa3IUYHbIX PEAKLIU IEPBOrO MOPSAKA B PEAKTOPE UIAECAIBHOTO

CMELIEHUS.

KuHeTHnka cJ105KHBIX peakiui

Oopamumbote, napannenvhsle, nociedosamesibHvle peaKyuu

Cnoxnble peakuuu. [IpuHUIMN HE3aBUCUMOCTH MPOTEKAHUS SJIEMEHTApPHBIX CcTaauil. MeTombl

COCTaBJICHUSI KUHETUYECKUX ypaBHeHUI. OOpaTuMBble peakliuy nepBoro nopsaka. Omnpenenenue

3JIEMEHTapHBIX KOHCTAHT M3 ONBITHBIX NaHHbIX. [lapainensHbie peakiuu. IlocnenoBatenbHble

peaxkuu Ha mpuMepe IBYyX HEOOpaTUMBIX PEeaKIIfii MepBOro Mmopsjaka.

Ilpuobnusicennvie memoowt. Pacuema kunemuxku cnoxcHvlx peakyuil

Kunernyeckuii aHanu3 mpoOLECCOB, MPOTEKAIOMIMX dYepe3 OOpa3oBaHUE MPOMEKYTOUHBIX

npoayktoB. [IpuHiun kBasucraunoHapHocTH bozjeHimnTeiiHa u 001acTb €ro MPUMEHHUMOCTH.

KBazupaBHoBecue. YpaBHenue Muxasnuca-MeHT3H.

Ilennwie peakyuu

LenHble peakuuu. DJIEMEHTApHbIE IPOLIECCHl BO3HUKHOBEHMS, MPOJOJDKEHUS, Pa3BETBICHUS

u oOpsiBa neneit. [InuHa nenu. PasnuyHble MeTOIbpl pacyeTa CKOPOCTH HEPa3BETBIICHHBIX

LenHblx peakuui. [lpumeHeHne Meroja CTallMOHAPHOCTH JUISl COCTaBJICHUSI KHUHETUYECKUX

ypaBHEHUI HEpa3BETBJICHHBIX IIEMHBIX PEaKIMii Ha MpUMepe TeMHOBOTro obpa3zoBanus HBr.

Pa3BeTBieHHble 1enHble peakuud. KuHeTndyeckne OCOOEHHOCTH pa3BETBICHHBIX IIEMHBIX

peakumii. IlpenenbHbie sIBJIEHUS B PA3BETBICHHBIX LIETIHBIX PEAKIMAX HA MPUMEpPE PEAKIUU

okucneHuss Bojaopona. IlomyocTtpoB BocmnameHeHus. llepuon wuHAYKIMH. 3aBUCUMOCTh

CKOPOCTH PEAKIMU Ha HMXKHEM Ipe/ieie BOCIUIAMEHEHHUs OT JAMAMETpPa COCYyAa M MPUPOJBI €ro

MOBEepXHOCTU. [IpuMeHeHne wMeTo/la KBa3UCTALMOHAPHBIX KOHLEHTpauuid Mg ONHCaHUus

MpeAeNIbHBIX SIBJEHUN B OKPECTHOCTSIX MEPBOTO U BTOPOTO MPEIEIIOB BOCILIAMEHEHHSL.

Teopun XuMHYECKOH KHHETUKHU

Ilogepxnocmv nomenyuanvhoii IHepeuU O CUCHEMbL  AMOMO8,  YUACHEYIOUUX

6 JIeEMEHMAPHOM AKmMe XUMUYECKOU PeaKyuu

[loBepxHOCTh ~ MOTEHUMATbHOM  HSHepruu. [loBEepXHOCTh  MOTEHUUAIBHON  HSHEPruu

JUTSl B3aMMOJIEUCTBUS Tpex aToOMOB Bojiopoa. Ilyte peakuuu. [lepexonnoe cocrosnue. [lonstue

0 COBPEMEHHBIX METO/IaX pacyeTa MOBEPXHOCTU NOTEHIMAIbHOM SHEPTUH.

38



OcHogHble non0CeHUA meopuu aKmueUpPOBAHH020 KOMNIeKca
Meroa nepexoHOro COCTOSIHUSI (aKTUBUPOBAHHOTO KoMIUiekca). CBOWMCTBa aKTUBHPOBAHHOTO
KoMmIuiekca. CTaTHCTHYECKUH pacyeT KOHCTAHThl CKOpPOCTH. OCHOBHBIE JOMYIICHUS TEOPUHU
AKTUBUPOBAHHOTO  KOMIUJIEKCAa W  OOJAacTh €ro NPUMEHUMOCTH. | pPaHCMHCCHOHHBIN
koa¢ppurment. TepMoMHAMUYECKUI aCIIEKT TEOPUU AaKTHBHPOBAHHOTO KOMILIEKCA. DHTPOMUS
aktuBanuu. COOTHOIIECHUSI MEXy ONBITHOW M UCTUHHOM DHEPrueii akTHBAIINH.
OcHogHble no0dCeHUA meopun AKMUGHBIX COYOapeHul
Teopust coynmapeHuidi B XxuMHUecKol KuHeTuke. Ee mnpubmmkeHHas u Oojee crporas
dbopmymuposka. ®opmyna Tpayrma-JIstonca. CTepuuecKuii MHOKHUTEINb.
Ilpumenenue meopuit xXumuyueckoii KUHEMUKU 01 paciema KOHCMAHmM CKOpocmu
MoHoMoJIeKyIsIpHBIE  peakiuud. Teopus aKTUBHUPOBAHHOTO KOMIUIEKCA B MPUMEHEHUU
K MOHOMOJCKYJIAPHBIM peakiuusMm. OO0JacTh TPUMEHUMOCTH TOJYYEHHBIX COOTHOIIICHHIA.
Teopust coymapeHuii B NMPUMEHEHWH K MOHOMOJIEKYJSIpHBIM peaknusMm. Cxema Jlunaemana
U €€ COIMOCTaBJIEHWE C ONBITHBIMH JaHHBIMU. [IpUYMHBI HETOYHOCTH cXeMmbl JInHIEeMaHa.
[TonpaBku I'mumensByna n Kaccens. Ilonstue o teopun PPKM. bumosnekynsipHble peakuuu.
Teopuss aKTHBUPOBAHHOTO KOMIUIEKCA B TPUMEHEHUM K OHMOJICKYISIPHBIM pEaKIUsIM
pasnmuyHOTO THUMa. Teopus coygapeHUd B TPUMEHEHUH K OWMOJEKYISAPHBIM DPEAKIUSIM.
ConocraBnieHue pe3ylnbTaTOB TEOPHUH COYAAPEHUN MU TEOPHUM AKTUBHPOBAHHOIO KOMILIEKCA.
OrneHka CTEpUYECKOTO MHOXHUTENSI TEOPUH aAKTHBHBIX COyAapeHud. TpUMOJICKYyIspHBIC
peakuuu. [IpumeHneHrne TeOpUM aKTHBUPOBAHHOTO KOMILJIEKCA JIJIsI OTMMMCAHUS TPUMOJICKYIISIPHBIX
peakIuii ¢ ydacTueM OKHCH a30Ta. Teopus coyaapeHUi B MPUMEHEHHUH K TPUMOJEKYISIPHBIM
peakmusmM. ConmocTaBiIeHUE PE3YITATOB 00CHX TEOPHIA.
Peaknuu B KOHIEHCUPOBAHHBIX Cpeaax
Peaknmun B pactBopax. "Kmerounsiii a¢dexr". YpaBuenune bpencrena-breppyma. YpaBHeHue
CMOTyXOBCKOTO.
DoTOXUMHYECKHE PeaKIu
DOTOXMMHUYECKUE pPEaKIUU. DIeMeHTapHble (oToxumuueckue mporiecchl. [Ipunmun dpanka-
Konnona. ®oToXuMHYECKHE AKTUBHBIE YACTHUIBI. JKCUMEpPBI, DKCHUILIEKCHI U HMX CBOMCTBA.
N3menenne (Qu3MYeCKMX U XUMUYECKUX CBOMCTB MOJIEKYJ IPH AJIEKTPOHHOM BO30YXKIIECHUU.
KBanTOBBIN BBIXOJ. 3aKOH (POTOXMMHUYECKON IKBUBAICHTHOCTH DWHINTEWHA. 3akoH Jlambepra-
bepa. Omnpenenenue KUHETUYECKUX TOCTOSIHHBIX (OTOXMMHYECKHX PpEaKIHUi METOJI0M
cTauMoHapHbIX KoHIeHTpauuil. Cxema llltepna-Ponamepa.
Karaau3
Cywnocms kamanu3sa. I'omozennwiii kKamanus
Omnpenenenue katanuza. OOmue NpUHIMNBI KaTanuza. Ponb karanm3a B XxumMuu. OCHOBHBIE
MPOMBILJICHHBIE ~ KaTaJUTUYECKUe mpouecchl. llpumepbl MeXaHU3MOB KAaTAIMTUYECKUX
MIPOLIECCOB.
I'omorennsiii katanus. KucnotHo-ocHoBHOM katanu3. Knaccudukanus peakiuii KHUCIOTHO-
OCHOBHOTO THHa. KuMHETHKa W MeXaHHW3M peaKluuil crnenu(puueckoro KHUCIOTHOTO KaTaiu3a.
TBepabie KUCIOTHI Kak KaTanu3aTopbl. KMHeTHKa M MeXaHU3M peakiuil OoOIIero KHUCIOTHOTO
Karanu3a. YpaBHeHUE bpeHcTena M ero ucnoJib30BaHUE B KMHETHKE KaTAIUTUYECKUX PEAKIHUU.
Crenuuyeckuii 1 00K OCHOBHOM KaTamus.
I'emepozennviii Kamanu3s
I'eteporennsiii karanus. OnpeneraeHUe CKOPOCTH TE€TEPOr€HHOM KAaTATIMTUYECKOM pEeaKIMH.
PaznuuHble pekxUMBbI MPOTEKaHUS peakiuii (KMHEeTHYecKass M BHEIIHsSI KHHEeTHYecKast 00IacTu;
obnacTh BHEIIHEW W BHyTpeHHeW auddys3um). MexaHH3Mbl T€TEPOreHHBIX KaTATUTUYECKUX
peakumii. Kuneruka JInrmropa-XuHiienbsByaa A peakUUd Ha OJHOPOJHOM MOBEPXHOCTH
KaranusaTopa.
4. Komnerenuuu, popMupyemMsblie B pe3y/bTaTe 0CBOCHHS JUCHUNJINHBI:
e (CnocobeH OCyILeCTBJSTb MOUCK, KPUTUYECKUN aHa/IW3 UHPOpPMaALMH, NPUMEHSTH
CUCTEMHbIN NOAXO0/ AJis pelleHus NoCTaB/leHHbIX 3a7a4 (YK-1)
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e (CnocobeH aHaIM3UpPOBaTb U HHTEPIPETUPOBAThb pe3yJbTaTbl XUMHUYECKUX
3KCNepUMeHTOB, HabtogeHni U uaMmepenui (OIK-1)

e (CnocobeH NpPOBOJAUTH C COOJIIOJleHHEM HOPM TeXHUKH 6€30MaCHOCTH XMMHUYeCKUU
3KCIEepUMEHT, BKJII0Yas CUHTE3, aHa/IN3, U3y4YeHHe CTPYKTYpPhl U CBOMCTB BeLeCTB U
MaTepHaJioB, Ucclef0BaHUe polieccoB ¢ ux yyactuem (OIIK-2)

e (CnocobeH NMPUMEHATb pacyeTHO-TEOpPETHUYEeCKUe METOJibl JJIsl U3yYeHUs CBOWCTB
BelleCTB M IMPOLECCOB C HX Yy4yacTHEM C MCHOJb30BaHHMEM COBpPEMEHHOM
BbluMcAUTeNbHOU TexHuku (OI1K-3)

e (CrnocobeH  UCMNOJb30BaTh  CyLleCTBYIOLlMe  IpOrpaMMHble  NPOAYKTbl U
MHPOpMallMOHHble 6a3bl J@HHbIX /J pelleHus 3ajad npodecCHMoHaIbHOU
JlesITeJIbHOCTU C y4eTOM OCHOBHBIX Tpe6oBaHUW MHGPOPMALMOHHOW 6e30MacHOCTU
(OIIK-5)

e (CrocobOeH BrIOMpaTh U UCIOJIB30BaTh TEXHUUYECKHUE CPEJCTBA U METO bl UCTIBITAHUN IS
peIIeHNs HCCIIeIOBATEIbCKUX 3a/1ad XUMUIECKOH HAITPAaBICHHOCTH, TTOCTABICHHBIX
crieraaiucToM Oosiee Boicokoit kBamudukaruu (ITK-1)

e (CrnocobOeH oka3bIBaTh HH(OOPMAITMOHHYIO MOIIEPKKY CIIEIUATTUCTAM, OCYIIECTBIISIOIIUM
Hay4HO-HUccaenoBarensckue padotsl (ITK-2)

5. Ilnanupyemble pe3yJbTaThl 00y4YeHU s
B pesynbraTe 0CBOCHUS AUCIUTUTMHBI CTYICHT H0JIZKEH:

3HAMb:

. OCHOBBI COBpPEMEHHBIX TeOopud B 00JaCTU XUMHYECKON KHHETHUKH M  CIIOCOOBI
WX IPUMEHEHHUS I pelIeHUs] TEOPETUUECKUX U MPAKTUUYECKUX 3a/a4 B JHOOBIX 00JacTIX
XUMUHU;

ymemup:

. CaMOCTOSITENIBHO CTaBUTH 3a7a4y KUHETHYECKOTO UCCIEA0BAHUA B XMMUYECKUX CUCTEMAX,

BBHIOMpATh ONTHUMAallbHblE IMYTH M  METOJAbl peuieHus MNOoJOOHBIX 3aJad  Kak
9KCIIEPUMEHTAJIbHBIX, TaK U TEOPETUUECKUX;

. o0CyXXJaTh pe3yNnbTaThl KHHETHYECKUX HCCIEAOBAHUM, OPUEHTUPOBATHCS B COBPEMEHHOM
IuTepaType MO XUMUYECKOM KHHETHKE, BECTH HAy4YHYK IHCKYCCHUIO IO BOIpPOCaM
XUMHYECKON KUHETUKH;

enaoemu:

J OCHOBHBIMHM 33aKOHAaMH XHUMHUYECKOW KHHETHKH, OCHOBAMHU KaTallu3a, METOJ0JIOrHei
CTaHJIAPTHBIX KUHETHUYECKUX HM3MEPEHHH U pPacyeTOB KHUHETHYECKHUX XapaKTEePUCTUK
XUMHUYECKUX MPOIECCOB.

6. O01mas TPy10eMKOCTb JUCHUIIJIMHBI:

8 3aueTHbIX exunmIl (288 yacos).

7. @opmMa KOHTPOJIA:

[Ipomexyrounas arrectauus: AudQepeHInPOBaHHBIN 3a4eT — KypcoBas pabora (6 cem.),
sK3ameH (6 cem.).

BbicokoMosIeKyIsIpHBIEC COeTUHEHHSA

1. MecTo mucuunaIuHbI (MOAYJIsI) B CTPYKType 00pa30BaTebHOM POrpaMMbl
JucuumHa «BbICOKOMOJIEKYIISIpHBIE COEIMHEHHs» BXOIUT B 0a30Byr0 uyacTh Oioka bl
«ductunnuael (MOaynn)» Kak o0s3arenbHas auciuiumaa b1.0.10.
2. llenu ocBOCHMS JMCHUIINHBI:
o 3HAKOMCTBO CTYJE€HTOB C OCHOBAaMHM HAayKH O TOJIMMEpaXx MU €€ BaXHEUIIUMU
MIPAKTUYECKUMH NPUIIOKEHHUSIMH.
3. KpaTkoe conep:kaHue JUCHUILINHBI
BBenenne B XUMHIO BBICOKOMOJICKYJISIPHBIX COCIMHEHUH
HcTtopust pa3BUTHS HAyYHBIX MPEJICTaBICHUH 0 MakpoMoJieKysae. OTKPbITHS B 00JaCTH CHHTE3a
BMC B XIX Beke. Bkna pocCUiCKUX YYEHBIX B Pa3BUTHE XHUMUU MIOJMMEPOB.
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Ocnognvie nonamusa. Monekynapuaa macca. Monekynapuo-maccogoe pacnpeoeieHue
Monomep, noaumep, oauromep. MakpomoJieKysa, MOJIMMEPHAs LElb, INOBTOPAOIIECECS 3BEHO
Leny, creneHb nonuMepusanuu. CBsi3b MEXKIY MOJEKYJIIpHbIMM MaccaMM MOHOMEpa U
noimMepa, crneurduka TMOHATHA «MOJEKYIspHAs Macca MOJUMepay MPUMEHUTENIBHO K
MOJIMMEpPHBIM  BemiectBaM. HomeHnkmarypa monuMepoB. Buabl kinaccupukanuu MOJIMMEpPOB.
MonekynsspHas Macca IOJMMEpPOB KaK CPEAHss KOJUYECTBEHHAs XapaKTEPUCTHUKA MAacChl
MOJIEKYI NojauMepoB. CpeHeuncaeHHasl, CpeAHEMAcCOBasi U CPEAHEBI3KOCTHAS MOJIEKYJIsIpHasI
Macca. Meronpl ompeneneHus MOJIEKYJSPHBIX  Macc. ['mapoauHaMuueckwe  CBOMCTBA
MaKpOMOJIEKYI B pacTBopax. YpaBHeHrue HbproTOHA. BA3KOCTH HU3KOMOJEKYISPHBIX )KUIKOCTEM,
BSI3KOCTh PACTBOPOB MOJUMEPOB. MeToabpl M3MepeHus: BSI3KOCTU pacTBOpoB. OTHOCUTENbHA,
NpPUBEACHHAs U XapaKTepUCTHUECKas BA3KOCTb. CBSA3b XapaKTEPUCTUUYECKON BSI3KOCTU C
MOJIEKYJIIDHOM Maccoil monumepa. YpaBHeHne Mapka-XayBuHka-KyHa. Buckosumerpus kak
METOJI ONpEJENIEHNUs CPEIHEBSI3KOCTHOM MOJEKYISIpHOH Macchl NOJUMeEpa. 3aBUCUMOCTH
XapaKTEepUCTUYECKOHN BA3KOCTU OT NMPUPOIBI PACTBOPUTENS, TeMmrnepaTypbl. KoHcTanta Xarrunca
KaK Me€pa OLEHKM «KadyecTBa» pacTBOpUTENsA. MOJIEKYIsIpHO-MAcCOBOE pACIPEICICHUE,
UHTerpanbHble U nuddepeHnranbHble KpUBbIE pacupeneneHus. MeTtoasl (ppakiMOHUPOBaHUS
MIOJMMEPOB. MeToAbl ONpeeeHusT MOJIEKYISIPHO-MAacCOBOTO PACIpPEICIICHHUs] TOJIUMEPOB.
OcHOBBI MeTOJla TeNbIIpOHUKaoIIed xpomaTtorpaduu. TypOouaumeTpuyeckoe TUTPOBAHHE Kak
JKCIIPECC-METO ONPEACIICHNS] MOJIEKYJISIPHO-MACCOBOTO PaCIpPEACIICHHUS.

Pacmeopbi 6b1cOKOMONEKYNAPHBIX COCOUHEHU

Oco0OeHHOCTH pPAacTBOPEHHUSI BEIIECTB C BBICOKOW MOJEKyasipHOH Mmaccoil. [IpurortoBienue
pacTBopoB mnojuMepoB. OrmpeaeneHNe KOHILIEHTPAaLUU pPAacTBOPOB mosinMepoB. CrocoObl
MIpPe/ICTaBICHHUs] KOHUEHTPaluu MoJauMepoB. [Ipu3HaKuM HCTUHHBIX M KOJUIOMJIHBIX PacTBOPOB
MOJIMMEPOB, YCIOBHsI UX 00pa3oBaHusl. OTKIOHEHHs OT UACAIBHOCTU B paCTBOPAX MOJIUMEPOB U
ux npuuuHbel. TepMOIMHAMUYECKHME  KPUTEPUM  PACTBOPUMOCTHM UM JIOKA3aTENbCTBO
TEPMOJIMHAMUYECKON PAaBHOBECHOCTU PacTBOPOB MOJMMEpOB. TepmMoauHaMuKa pacTBOPEHUS
MOJIMMEPOB C PA3IMYHOM THMOKOCTBIO LENU. ODHTANbIMA PAcTBOpeHUs. BiusHue pasnudHbIX
(GakTOpOB Ha 3HAK W BEIMYUHY OHHTAIBIIUU pPACTBOpeHMs. VI3MeHeHHe SHTpONHuM IpH
pPacTBOPEHUH 3JIACTOMEPOB, CTEKJIOOOpa3HBIX M KPUCTALUIMYECKUX MOJUMEpoB. BiusHue
TEMIIEpaTypbl Ha pPacTBOPUMOCTb NOIMMEpoB. Das3oBble AMAarpaMMbl CUCTEM IIOJIHMMEpP —
pacTBOpUTEINb Ul aMOP(HBIX M KPUCTAUIMYECKUX HOJUMEPOB, UX clienu(pHKa B CPABHEHUH C
IuarpaMMamMi  HM3KOMOJIEKYJSpHbIX BemiecTB. CrnocoObl mosiydeHHs (a30BbIX JUarpamM.
BinusHue Ha  pacTBOPUMOCTD  XMMHYECKOM  HPUPOABI IOJNMMEpPAa M PacCTBOPHUTEIS.
TepMoaMHaMHUYECKOE  «KA4eCTBO» PpAaCTBOPUTENS M METOABl €ro OLCHKU. BiusHue
MOJIEKYJIIDHOM Macchl IOJIMMEpA, CTENEHH KPHUCTAUIMYHOCTH M HAJIU4YMsA IONEPEYHBIX
XMMUYECKUX CBA3€d Ha ero pactBopuMocTb. OrpaHMYeHHOE U HEOrpaHWYEeHHOE HalOyxaHue.
PaBHOBecHass cTerneHb HaOyxaHUss M MeToAbl ee onpeaeneHus. OcMOTHYECKOE JAaBIICHHE
pacTBOpPOB IOJIUMEPOB, €r0 3aBUCHUMOCTb OT IPHUPOJBI PACTBOPUTENS W KOHLEHTPALMH.
[Ipumenenne 3akoHa Bant T'odda. Bropoit Bupuanbnblii kod3pduiment. DazoBble U
¢u3nyeckue COCTOSIHMS MOJIMMEPOB. Pasnuumne moHATHH «da3a» U «arperaTrHoe COCTOSHUEY.
AMopdHbIe U KpUCTAUIMYECKHE NOIMMEphl. BiMsHue cTpoeHMs Lenu M crnocoba CHHTEe3a
MOJIMMEPOB Ha UX CIIOCOOHOCTh K 00pa30BaHHIO aMOPQHBIX MM KPUCTAIUYECKUX CTPYKTYP.
Tpu Qusnueckux (penakcalMOHHBIX) COCTOSHMS aMOPQHBIX MOJIMMEpoB. TemmepaTypsl
nepexogoB:  Temmeparypa  crexnoBanus (T¢) u  Temmeparypa  tekyuectd  (Tx).
TepMomexaHUYeCKHE KPUBBIE.

Cmpyxkmypa nonumepoé. /leghopmayuonnsvie céoiicmeéa nonumepoé 6 pasnuiHslx Pazoevix u
Qusuueckux cocmoanuax

VYPpOBHH CTPYKTYpHOU OpraHU3aluy MOJMMEPOB: XUMUUYECKOE CTPOSHHE LI, KOH(UTyparus u
KOHpOpManusa Ienu, HaIMOJEKyIspHas CTpyKTypa. TuIbl KOHQHUIypalMOHHOH H30MEpUn
nosmMepHbIX nemneil. Konpopmarnmu makpomosiekyi. I'mbkocTs 1enu nojumepos. Moenu nenu
MakpoMoJiekyd. [‘ayccoBbl KiIyOkM MakpoMoJieKyd. ArperatHble u (ha30Bble COCTOSHUS
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BelecTB. AMOpQHBIC, KPUCTALIHYECKUE, KPUCTAIUIU3YIONTUECS TIOTUMEpHL. BiusHue cTpoeHus
MoJIMEpa Ha ero CroCOOHOCTh HAXOIUTHCS B PA3IMYHBIX (DA30BBIX U arperaTHbIX COCTOSHUSX.
HagmonekynspHast cTpykrypa amop(dHbBIX oauMepoB. JloMeHbl. MeToabl 3KCIIEPUMEHTATLHOTO
UCCIICIOBAHUSL CTPYKTYPBI TOJUMEPOB. PeHTreHorpadus, 3IeKTpOHO- U HEUTpOHOTpadusi, UxX
BO3MO>KHOCTH JUIsl U3YYEHUS CTPYKTYPbI MOAUMEPOB. OpUEHTUPOBAHHOE COCTOSIHUE MOJIUMEPOB.
CtpyKTypa BOJIOKOH M TUICHOK IOJIMMEPOB, MMOHSATHE O TEKCTYPE.

CuHTe3 M XUMHYeCKHe MPeBPallleHUs] BBICOKOMOJIEKYJISIPHBIX COeUHEHH I
Ilonumepusayusa u cononumepusayus

[Tonumepu3anus, OCHOBHBIE XapaKTEPUCTUKU peakiuu. CTpoeHHe MOHOMEPOB, CIHOCOOHBIX K
noymMepu3anui. BimsHue (akTopoB, YIYYIIAOMAX WM YMEHBIIAIOIIUX PEaKIHMOHHYIO
CIOCOOHOCTH MOHOMEPOB. TepMoauHaMuKa mosimMepu3anuu. [loauMepusanus HEHACHITICHHBIX
COCIMHEHUH, HAIpPSHKEHHBIX IIMKJIOB W MHOTOUYJIEHHBIX IIMKIOB C TeTepoatomamu. Pomb
SHTAJIBIIUU M DHTPONUHU TIPOIlecCa B OCYIIECTBICHUH pPEaKUUM TOoJuMepu3auu. BrusHue
TeMIEepaTypbl Ha BO3MOXKHOCTh OCYIIECTBJICHHS TMOJUMEPU3AINUA PAa3IUYHBIX [0 TMPUPOJIC
MoHoMmepoB. [lpenenbHbie TeMIepaTypsl MPOBEACHUS PEAKIUU JUIsi MOHOMEPOB DPa3IUYHON
npupossl. LlernHas u cryneHvaras mojJuMepu3alys, UX OCHOBHBIE 0COOCHHOCTH. PanukanbHas
noJMMepH3anus, Ccraauu pa3Butus Tmporecca. CrnocoObl HHUIIMUPOBAHHUS  CBOOOJHO-
pagukanpHOM — mosmMepu3anuu.  KuHeTnka  CBOOOJHO-paguKadbHOW  WHUIIMUPOBAHHOM
nojuMepu3anuy. BiusHUE KOHIIGHTpallMd WHHIIMATOpAa Ha CTENEHb MOJMMEPH3AIUU
oOpasyromerocs nMpu peakuu nojumepa. OCOOEHHOCTH POCTa LETH, MPOIECCHI, OCIOKHSIIONTNE
pOCT JIMHEWHOM 1enu noauMepa. Ilepenada nenu Ha Ipyryro pacTyllyro LENb U pacTBOPUTEINb.
[Tonatne o peaknum TemoMmepuzanuu. HEBO3MOXKHOCTh TOMYYEHHUSI CTEPEOPETrYISIPHBIX
MOJIMMEPOB TIPH pauKaIbHON TostMepu3aid. OOpazoBaHue METei Mo THITY «Tr0J0Ba-XBOCT» U
«TOJIOBA-TOJIOBA», «XBOCT K XBOCTY». ATaKTHUYECKO€ CTPOEHHE MPOAYKTOB CBOOOIHO-
paavKaibHOM TONMMepu3aluu. BiusHue nmpumeceld, mpepsiBaTesieid LUEeNH Ha MOJEKYISPHYIO
Maccy moiumepa. BapuanTel oOpbIBa ey Mpu CBOOOIHO-PAJMKAIBHON MOJUMEPU3ALINH.
VYpaBHeHue coctaBa comnosmmMepa (ypaBHeHue Maiio). KoHCTaHTBI comommepu3anuu U uX poJib
B 00pa30BaHUM CTATUCTUYECKHX COMOJMMEPOB pa3IM4HOro cocraBa. MoHHas monuMepusanus,
€€ BHUIbl B 3aBUCUMOCTH OT MPHUPOABI MOHOMEpAa M THUNA IPUMEHAEMOrO KaTaau3aropa.
Karnonnas nomumepuzaums. Katanuzatopbl M cokaranu3aTopbl. AHMOHHAs MOJIMMEPHU3ALUSL.
OcHoBHbIE cTaguu Tmporecca. [loHsThe o “KuBBIX LENAX’, UX POJib B CO3JaHUU HOBBIX
MOJIMMEPOB. AHHOHHO-KOOpIMHALMOHHAs MOJIMMEpPHU3aLH. Tunbt PUMEHSAEMbIX
Karanu3aTopoB. CHHTE3 CTepeoperyssipHbIX INOJIMMEPOB Ha Karanuszatopax Llurnepa-Harra.
CrepeoperyiisipHble U30- U CUHANOTAKTUYECKUE TTOJIUMEPHI.

Honukonoencauyus

Peakuust monukoHA€HCAIIMH, €€ OCHOBHBIE 0COOCHHOCTH, OTJIMYUE OT PEaKIUU MOJTUMEpHU3alliu.
CtpoeHre  MOHOMEpPOB,  CHOCOOHBIX  BCTyNaTh B  pEaKUUI0  MOJUKOHICHCALUU.
OYHKIMOHATBHOCTh MOHOMEPOB M HX CIOCOOHOCTH 00pa3oBBIBaTh JHHEHHBIE M CETYAThIe
noiaumepsl. KuHeTnka nonukonaeHcanuu. PaBHOBeCHAass M1 HEpaBHOBECHAs MOJUKOHICHCALUSA,
roMo- W rereponoiukonaecanus. PerymupoBanne MM. VYpaBuenue Kaposzepca. CriocoOsl
MIPOBEJICHUS] JTUHEHHON MOJIMKOHJCHCALMA B Macce MOHOMEpPOB (B paciiaBe), B pacTBOpe, B
rpanune pasaena ¢a3. OcoOeHHOCTH TOMUKOHIEHCAIMK B TrpaHure ¢a3. TpexmepHas
nojaukoHAeHcaus. Ctaauu NpoTeKaHUsl peakluu.

Xumuueckue peakyuu u npeepauieHun noaumepos

XUMHUYECKUE PEAKIUHU, HE TPUBOASIINE K U3BMEHEHHUIO CTENIEHU MOJIMMEPU3auid MaKpPOMOJIEKYI:
MOJMMEPAHAIIOTUYHBIE  TPEBpPAllEHUs] U BHYTPUMOJIEKYJSIPHBIE  MEPErpyNIupOBKU.
Oco0OeHHOCTH TPOTEKaHHUS PEAKIH MOTUMEPaHATOTHYHBIX TPEBPAIleHU C Y4eTOM pPOJHU
JIOKAJIBHOTO OKPY)KEHUS TPYIII B IENU, U3MEHEHHsI PEAKIIMOHHOM CIIOCOOHOCTH TPYII MO Mepe
npoTekanuss mponecca. OTauuMe NOJMMEpPAHAJIOTMYHBIX MPEBpalleHUu OT  peakuui
COOTBETCTBYIOIIUX  (PYHKIHMOHATBHBIX TPYINN B  HU3KOMOJEKYISPHBIX  COCAMHEHUSX.
BuyrpumonexkynspHble neperpynnupoBKU. XUMUYECKUE PEAKIUHU, MPUBOAAIINE K W3MEHEHUIO
CTENEHU MOJUMEepHU3alnn. Peakiiny JeCTpyKIUH U CIIMBAHUS MOJUMEPHBIX Lienei. duznueckas
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JNECTPYKIIMS O] BIUSHUEM TeIlIa, CBETa, MEXaHMUYECKOTO BO3ICUCTBUS Ha mojaumep. Mexanusm
MIPOIIECCOB, CIOCOOBI 3aIIUTHI OT (PU3NYECKON ACCTPYKIHMU NMPH (HOPMOBAHUHU M IKCILIyaTaI[HH
MOJMMEPOB M U3JECIUN W3 HUX. XUMHUYECKas TUIAPOJIUTHYECKAs JIECTPYKIUS TeTEepPOLCITHBIX
nojMMepoB. Peakuuu anuaoian3a, aMMHOJIN3A, IIMKOJIN3a, KaK PEAKLUY TUAPOJINTUYECKOrO TUIIA
U UX POJIb B MOJYYEHUU TOJUKOHJCHCAIMOHHBIX MOJMMEPOB. XHUMHYECKas OKUCIUTEIbHAs
JNECTPYKIIHS, MEXaHU3M PEAKIUN OKHCICHHS TOJMMEPOB PA3TUYHOTO XUMHUYECKOTO CTPOCHHUS.
AnTHOoKcHaaHThl. Peakiusa cmmBaHusi mojauMepHbIX 1ened. CHmimBaHWe TOHa  JICUCTBUEM
TeMIIePaTypbl, TEPMOPEAKTUBHBIC U TEPMOTIABKUE TTOJTUMEDPHI.
HanboJ1ee BazkHble CHHTETHYECKHE U IPUPO/IHBIE MOJTUMEPbI
TexHosnornueckoe oOQoOpMIIEHHE CHUHTE3a IOJIMMEPOB M  XapaKTEPUCTUKU  OCHOBHBIX
MIPOMBIIIICHHBIX MOJTUMEPOB. OCHOBHBIE TEXHUYECKHUE METO/IbI MOJTYYEHUS IOJTMMEPOB, a TAaK¥Ke
W3JIeNUH U3 HUX: TJIEHOK, BOJIOKOH, pe3uH, miactmacc u ap. [Ipupoansie nonumepsl. CTpoeHue,
CBOMCTBA, 3HaUeHKe. HaTypanbHbIN KaydyK, U003, OCNIKH, HYKJIEHHOBBIE KUCIIOTHI.

4. KomnereHuuu, popMupyemMblie B pe3y/bTaTe 0CBOCHHS JUCHUNJINHBI:

e (Crnoco6eH OCYIIEeCTBJASATb MOUCK, KPUTUYECKUN aHa/IU3 UHPOPMALMM, NTPUMEHSTH
CUCTEMHBIN MOAXO0/, [/ pellleHUs NOoCTaB/JeHHbIX 3a4a4 (YK-1)

e C(CrnocobeH aHa/JM3UPOBAaTh UM HUHTEPINPETUPOBATH pPe3yJbTaThl XUMHUYECKUX
3KCNepUMeHTOB, HabitogeHui U uaMmepenuit (OIK-1)

e (CnocobeH NpPOBOJAUTH C COOJIIOJIEHHEM HOPM TEXHUKH 6€30MacHOCTH XMMHUYEeCKHU
3KCIEePUMEHT, BKJII0Yas CUHTE3, aHa/IM3, U3y4YeHHEe CTPYKTYPhl U CBOMCTB BEIlleCTB U
MaTepHaJioB, UcClel0BaHUe polieccoB ¢ ux ydactueM (OIK-2)

e (CnocobeH NMPUMEHSATb pPacYeTHO-TEOPETHUYECKUEe METOJibl [JiJIsl U3Yy4YeHUs CBOWCTB
BelleCTB M TMPOLECCOB € KX Yy4yaCTUeM C HCIO0Jb30BaHUEM COBPEMEHHOU
BbIUMCAUTeNbHOU TexHuKHU (OT1K-3)

e C(CnocobeH  HCHOJb30BaThb  CyleCTBYIOLHMe  MpPOTrpaMMHble  MNPOAYKTBl U
MHPOpMallMOHHble 6a3bl JaHHbIX /ISl pelleHUs 3ajJad MNpodeccHoHaIbHON
JlesITeJIbHOCTU C y4eTOM OCHOBHBIX Tpe6oBaHUW MHGPOPMALMOHHOW 6e30MacHOCTU
(OIIK-5)

e (CnocobOeH BbIOMpATh M UCIIOJIB30BATh TEXHUYECKUE CPEACTBA U METO bl UCTIBITAaHUH JIsI
peuIeHus: UCCIeA0BaTeNIbCKUX 3aa4 XMMUYECKON HAallpaBJIE€HHOCTH, OCTABJIEHHBIX
crienuanuctToM 6ostee Beicokoi kBamudukamnuu (ITK-1)

e (CnocobeH 0Kka3bIBaTh HHPOPMAIIMOHHYIO MOJIEPKKY CHEIUAINCTaM, OCYIIECTBIISIFOIINM
Hay4HO-HUCcaenoBarenbckue padoTsl (ITK-2)

5. Ilnanupyemble pe3yJabTaThl 00y4YeHU s
B pe3ynbpTaTe 0CBOEHUS AUCIUIUIMHBI CTYJICHT HOJIAKEH:

3Hamy:

. BaKHEHIIME OCOOCHHOCTH CBOWCTB BBICOKOMOJICKYJISIPHBIX COCJAMHEHHH, OTIMYAFOIIUX
UX OT CBOMCTB HU3KOMOJICKYIISIPHBIX COCTMHCHUH;

. MPUHIIUIIBI CHHTE3a IMOJIMMEPORB;

. OCHOBHBIC 00JIACTH MPUMEHEHHS ITOJIMMEPORB;

ymembs:

° aJanTUPOBaTh 3HAHMsI, HAKOIUJICHHBbIE TPHU H3Y4YeHUU Kypca «BBICOKOMOJIEKYNISpHBIE
COCIMHEHUS», K PEIICHUI0O KOHKPETHBIX 3a/ay, CBA3AHHBIX C TpodecCHoHATBHOM
NEITEIBHOCTEIO;

° CaMOCTOSITENIBHO paboTaTh ¢ Y4eOHON © CHpPaBOYHOW IJIUTEPATypod MO XUMHH
BBICOKOMOJIEKYJISIPHBIX COeTMHEHU;

6/1a0embu:

° TEOPETUIECKIMHU OCHOBAMH COBPEMEHHON XUMUU MOJTMMEPOB;

° HaBBIKAMU CHHTE3a BRICOKOMOJIEKYISPHBIX COSIMHEHUN.

6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:
4 3auetHble enquHuIbI (144 yaca).
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7. ®opMa KOHTPOJIA:
[Mpomexyrounas arrectanus — 3auet (7 cem.).

XHMHYeCKHe OCHOBBI 0MO0JIOTHYECKHX nmpoueccoB

1. MecTo 1ucuMIuIdHbI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Hucuurnnuna «XUMHUYECKHE OCHOBBI OHOJOTMYECKHUX IPOIIECCOB» BXOJUT B 0a30BYIO
gacth Ooka b1 «/lucturumae (Moxynn)» kKak o0si3arenpHas auciuiumaa b1.0.11.
2. Ilesin 0CBOEHUSI TUCHMILIMHBI:
® PACKPBITh CMBICI OCHOBHBIX XUMUYECKHUX 3aKOHOMEPHOCTEN OMOJIOTUUECKHUX MTPOIIECCOB;
® Hay4uTh CTYJACHTOB TIOHMMAaTh XHMHYECKYIO II€JIECOOOPa3HOCTh OHOJIOTHYCCKUX
IIPOLIECCOB.
3. KpaTkoe copepxaHue TMCUMILTHHBI
BBenenue
Onpenenenue xuBoro. CpoiicTBa *kuBoM Marepuu. CTpoeHHE PACTUTEIBbHOW M KUBOTHOMU
KJIETOK.
AMMHOKMCJIOTHI. Beakn
AMHHOKHUCIIOTBI KaK CTPYKTypHBIE 5JeMeHThl OenkoB. HomeHnkmatypa u KiaccuduKarus
aMUHOKHCIIOT. ONTHYECKHE CTEPEOM30MEphl, WX KpaTKas XapaktepucTtuka. IloHartue o
3aMEHUMBIX W HE3aMCHHMMBIX aMHHOKHCIOTax. bumonspHeii woH. bydepHbie cBolicTBa
AMUHOKHCIIOT. @Du3ndeckue W XUMHYECKHE CBOWCTBA aMHMHOKHCIOT. [loHartue 00
M302JIEKTPUYECKON  TOuke. MeToasl OmpeaeNeHuss aMHHOKHCIOTHOTO COCTaBa YKUBBIX
opranu3mMoB. Posb GETKOB B MOCTPOCHHUH JKUBOW MaTEpPUHU M B MPOIECCAX KU3HEACITCIbHOCTH.
OneMeHTHBIH coctaB Oenka. CrpykTypa OenkoBod wmoJiekynbl. [lomumentumHas Teopus
cTpoeHus: 6enka. OyHKIUKM OEIKOB: CTPYKTYypHas, KaTalIMTUYecKas, 3allUTHAsl, TOPMOHAJIbHA,
TpaHcnopTHas u Ap. [IpocTeie u crnoxxHeie Oenku. JleHaTypaius u peHaTypanus OeJIKoB.
O01mme cBOMCTBA M CTPYKTYpa pepMeHTOB
Ob6mee monsiTue o ¢gepmentax. Homenknarypa m kinaccudukamnus (epmeHTtoB. CXoACTBa U
pasnuuus B CTPYKType M JeMcTBUM ()EPMEHTOB M HEOPraHMYECKUX KaTanu3atopoB. KuHeTrunka
(depMeHTATUBHBIX peaknuii. YpaBHeHue Muxasnmuca-MenteH. CBolictBa  (HEpPMEHTOB:
TepMoJIabUIbHOCTh, pH-3aBUCUMOCTD, CHENU(PUUHOCTh, OOpaTUMOCTh JEHCTBUS. MexaHH3M
nercTBUs  (epMEHTOB. AKTHUBATOpPbl M HHIHOUTOpHl. BHYyTpuKieTOouHas JOKaIu3alus
(epMEHTOB U UX 3HaYCHHE.
Jlunuabl. buosoruyeckue MmeMOpaHbl
buonornueckne memOpanbl. Omnpenenenue, crpoeHue u cpoictBa. Jlumumapl. Knaccudukanus,
XUMHUYecKas CTpykrypa. ['uapodobubie B3zaumonelcTBusa. JlumuaHble MHIEIIBL, OUCIOH,
nunocomMel. MeMmOpannbie 6enku. OcoOeHHOCTH cTpoeHus. MeMmOpaHHbIi TpaHcnopT. MoHHbIE
KaHaJIbl ¥ HACOCBL.
OO0MeH BemecTB 1 Y3Heprun. buosneprernka
OOMeH BelecTB U SHEPTHH — OCHOBA KU3HEECSATEIbHOCTH KUBBIX OPTraHU3MOB. ACCUMUJISAIUS U
muccumuisanusa.  [Ipomexxyrounsiii  oOMeH  BemiecTB. Perymsimusi oOMeHa  BeIIECTB.
buonorudeckoe OKHCIEHHE KaKk OCHOBHOM MeEXaHH3M OCBOOOXKIEHHUS HHEPrUU B IKHUBBIX
opranu3Max. AdpOOHBIH M aHadpPOOHBIA THUN »HHepreTHkU. JlpixatenbHas 1enb. OOmee
npenactaBieHuss o (epmeHTax Ouonoruyeckoro oxucieHus. OmpeneneHue OHOIHEPTETHKU.
CBoOOJTHOE OKHUCIIEHHWE U OKHCIEHHUE, compsbkeHHoe ¢ dochopunupoBanueM. Jlokanuzanus
OKHUCIHUTETHHOTO (hoChHOpUIHPOBAHUS B KIETKE.
BuoJsioruyeckn akTuBHbIE BelleCTBA
l'opMmoHbL. XapaKTepucTUKa BaKHEHIIMX TMPEACTaBUTENEH MEeNTUIHBIX TOpMOHOB. OOiiee
NpEeACTaBICHUE O TNPUPOAE U POJM BUTAMUHOB. ABUTAMHUHO3bl, TUIIOBUTAMHHO3bI,
TUNEPBUTAMUHO3bI.  [IpHUMHBI  BO3HUKHOBEHHS Je(UIMTA BUTAMHUHOB B OpraHu3Me.
Homenknarypa u kinaccudukaiysi BATAMHHOB. XapaKTepPUCTUKA BaXXHEHIIUX IMpeJICTaBUTENCH
KUPOPACTBOPUMBIX BUTAMUHOB.
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Yraesoanl. O0MeH yriieBoaos
OOmiast xapakTepHCTUKa YIJICBOJOB M MX XapakTepucTuka. [IpocTbie M CIIOKHBIE YTIEBOIBI.
[Momucaxapuapl:  KiIaccupUKaMs, XUMHYeCKas  CTPYKTypa, CBOWCTBA, BaXKHEUIIHE
npeacraBuTend. buosormyeckas podp  YrIIeBOJOB. buocuHTE3  yriueBonoB. MexaHuszm
MIEPBUYHOTO OMOCHHTE3a YIIIEBOJIOB B Mpoliecce PoTocuHTe3a U XeMocuHTe3a. OOMEH TIIFOKO3bI-
6-dbocdar (IMXOTOMUYECKHIA U AIIOTOMHYECKUIN MyTH, UX COOTHOIICHHUE B opranusme). OOMeH
nupoBUHOrpaaHoi kucnotel. Lluxn Kpebca, ero ponp B 3HeprooOpazoBaHuu. [nukonus u
[JIMKOT€HOJIU3.
HyxkenHoBbIe KHCIOTHI
HyxiienHOBbIE KHCIOTBI — BBICOKOMOJEKYIISIDHBIE, JIMHEHHBIE, MOJIAPHbIE OHOIMOIUMEpHI.
Ilepeuunas  crpykrypa mnoiammepnoy nernn JHK. Bropuunas  crpykrypa JHK.
N3oreomeTpu4HOCTh KOMIUIEMEHTAPHBIX nap, crekuHr. Tonosorus JIHK — cynepcnimpanu3zanus.
[lepBuunas crpyktypa PHK. Otmmumsa or JHK. Bropuunas crpykrypa PHK. Tperuunas
ctpykrypa PHK. Mumukpus npocrpancrsennoit ctpykrypel PHK u Genka. PHK-pepmenTtsr —
pu603uMbl. OYHKINN HYKIEMHOBBIX KUCHOT. [loHATHE O TpaHchsuuu. I'eHeTnyeckuil KoJ, ero
CBOWCTBA.

4. Komnerenuuu, gopmMupyemblie B pe3yJibTaTe 0CBOCHHS JMCHUIJIMHBI:

e (CnocobeH OCyIIeCTBJATh MOUCK, KPUTUYECKUH aHaiu3 MHPOpMaL UM, NPUMEHSTh
CUCTEMHBIN MOAXO0/, [I/Is pellleHUs NOCTaB/JeHHbIX 3a4a4 (YK-1)

e (CnocobeH aHalM3UpPOBaTb M UHTEPHNPETUPOBATH pe3yJbTaTbl XUMHUYECKUX
3KCNepUMEeHTOB, HabitoAeHui U uaMmepenuit (OIK-1)

e (CnocobeH NPOBOJAUTH C COOJIIOJIEHHEM HOPM TEXHUKH 6€30MacCHOCTH XMMHUYECKHU
JKCIIePUMEHT, BKJII0Yasd CUHTe3, aHa/IU3, U3y4YeHUe CTPYKTYpPbl U CBOMCTB BeILeCTB U
MaTepHaJioB, Uccael0BaHUe polieccoB ¢ ux yyactuem (OITK-2)

e (CnocobeH NMpPUMEHATb pacYeTHO-TeOPETUYEeCKHEe METOJIbl [JJI1 U3y4eHUs CBOMCTB
BelleCTB M TMPOLECCOB € KX Yy4yaCTUeM C HCIO0Jb30BaHUEM COBpPEMEHHOU
BbIUMCAUTeNbHOU TexHuku (OT1K-3)

e C(CnocobeH  HCHOJb30BaThb  CyleCTBYIOLMe  MpPOTrpaMMHble  NPOAYKTBl U
MHQOpMaLMOHHble 06a3bl JaHHbIX JJid pelleHus 3aAad NpodecCHOHaTbHOU
JleITEeJIbHOCTU C YyY€TOM OCHOBHBIX TPeOOBaHMU MHPOpPMALMOHHOW 6€e30MacHOCTH
(OIIK-5)

e (CnocobOeH BbIOMpATh M UCIIOJIB30BATh TEXHUYECKUE CPEACTBA U METO bl UCIIBITAaHU JIs
peluIeHus: UCCIeA0BaTENIbCKUX 3a1a4 XMMUYECKON HAaIlpaBJIE€HHOCTH, IOCTABJIEHHBIX
crienuanucToM 6osee Beicokoi kBamudukanmu (ITK-1)

e (CnocobeH 0Ka3bIBaTh HHPOPMAIIMOHHYIO MOIEPHKKY CHEIUAINCTAM, OCYIIECTBIISIFOIINM
Hay4HO-HCCIe10Barebckue padoTsl (ITK-2)

5. IliianupyemMble pe3yJbTaThl 00y4eHH s
B pe3ynbpTaTe 0CBOCHUS AUCHUIUIMHBI CTYJICHT HOJIAKEH:
3Hamb:

® CTPOEHHUE U CBOMCTBA OCHOBHBIX XUMHYECKUX KOMIIOHEHTOB KMBOW MATEPHUU;

® 0COOEHHOCTH CTPYKTYPHl U (PYHKIIMOHUPOBAHMS OETKOBBIX MOJIEKYJ M UX KOMILJIEKCOB KaK
HOCHTEJIEH KU3HHU;

®  MOJIEKYJISIpHBIE OCHOBBI OMOCHHTE3a PUPOIHBIX MTOJIUMEPOB;

® [IPUHLUIBI PETYIAUH 0OMEHA BEIECTB;

® B3aMMOCBS3b OOMEHA COECAMHEHHUH pa3IMYHbIX KIacCOB OMOMOJIEKYIT;

ymemb:

® CHCTEMaTH3UpPOBATh U 0000IATH 3HAHUS, TOJyYSHHbIE IPH U3YUYE€HUH TUCIUILINHBI,

enademo:

® COBpPEMEHHBIMU IPEJICTABJICHUAMU O XMMHUYECKUX OCHOBAX KU3HEHHO BAJKHBIX IPOLIECCOB
U SIBJIEHUH U UX PETYISLNY;

6. O01mast TPy10eMKOCTb JUCHUIJINHBI:
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6 3aueTHbIX enuHuIl (216 yacos).
7. ®opMa KOHTPOJIA:
[MpomexyrouHast aTTecTanus — 3k3ameH (8 cem.).

XuMHuuyecKkasi TEXHOJIOTusl

1. MecTo 1ucuMIuIidHbI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Jucnumimaa «XWUMHUYecKass TEXHOJOTHS» BXOOUT B 0a3oByro dacth Onoka bl
«uctumuimabl (MOIYIN)» Kak o0s3arenpHas aucimiumaa b1.0.12.
2. Ilesb OcBOEHM S AUCHUTIIMHBI:
. yMEHUE TPUMEHATHh (PyHAaMEHTaTbHBIE 3aKOHBI XUMUUYECKUX TMPEBPAIICHUN K yCIOBUSIM
MIPOMBIIIJIEHHOTO TIPOM3BO/ICTBA HEOPTAHMYECKUX BEIIECTB.
3. KpaTkoe coaep:kaHue TUCHUILTHHBI
Teoperudeckne 0CHOBbI XUMHYECKOIH TEXHOJIOTHHU
Coipvegule pecypcol Xumuueckoz2o npouszeoocmea. MamepuanvHolil u menioeoil 6anancol
Knaccudukanus cbipbsi 17151 XMMUUECKOTO MPOU3BOJICTBA HEOPTaHUYECKUX BEIIECTB. METOIbI 1
MPOIIECCHl TMOATOTOBKHU CHIPhSI K XHUMHUYECKOMY TPOU3BOJICTBY: JApPOOJICHHE, W3MEITbUYCHHE,
WCTUpaHWe, TpaBUTAIMsA, (IIOTAIMsA, TEIJIOBBIE, MAaCCOOOMEHHBIE, XHMHYECKHE TMPOIIECCHI.
MartepuanbHbli U TEIJIOBON OallaHChl XUMHUYECKOT0 IIPOU3BOCTBA.
I'omozennvie u 2emepozennvie npoueccol. Ckopocmb u O0euxcywiasa cuild XUMUKO-
MEexXHON02UYEeCKUX NPOUECccos
OcHOBHBIE  3aKOHOMEPHOCTH  XHMHKO-TEXHOJOTHYECKOTo  mporecca.  Kiaccudukarus
XUMHUYECKUX peakiuil. CKOpoCTh U ABMKYILASL CUJIAa TOMOTEHHBIX M T€TEPOTEHHBIX XUMUYECKUX
npoueccoB. OCHOBHbIE 3aKOHOMEPHOCTH U MapaMeTpbl 3IEKTPOJIUTUYECKUX TMPOIIECCOB
MoJIyueHus: MeTajuioB. PaBHOBecHMe B XMMMKO-TEXHOJOTHYECKOM Ipolecce. PeakTopbl amns
TOMOTE€HHBIX U T€TePOreHHbIX MPOLIECCOB.
Kamanumuueckue npoyeccol u peakmopuol 6 XUMUYECKOU MEXHOI02UU
['oMorenHslii M rereporeHHbI KaTanu3. KaramuzaTopbl i KaTaJIUTHYECKUX MPOILECCOB.
CKOpOCTh U IBWXKYIIAs CUJa KaTATUTUYECKUX mpoueccoB. COCTaB U CBOMCTBA KaTaau3aTOPOB.
CriocoOblI MoTyueHus: KaTaau3aTopoB. PeakTopbl A1 TOMOT@HHOTO U FeTepOreHHOro KaTaan3a.
TexHo10rus NPOU3BOACTBA HEOPTAHUYECKHUX BeleCTB
Ilpouszeoocmeo cepnoui kuciomul. Q0scuz cepHoz2o Koaveoana
CBoiicTBa CepHOM KHCIOTHI M oOmactum ee mnpuMeHeHus. ChIpbeBbie pecypchl. Ilomydenwue
cepHucToro ra3a. ®U3MKO-XUMHYECKUE OCHOBBI M ONTHUMAJIbHBIE YCIOBUSA OOXHra KoJde/laHa.
Texnosornueckue cXxeMbl MOTY4YEHUSI CEPHON KUCTOTHI.
Ilpouzeoocmeo munepanvHvix coneil u yooopeHuil
Knaccudukanus muHepaibHbIX ynoopeHuil. ColpbeBble pecypcChl A MOTYYeHUS MUHEPATbHBIX
coneit u ynobpeHuil. TexHONOrHs MOJydyeHUsT MUHEpPaIbHBIX cosieid. Chipbe A MOTyYEeHUS
(bochOopHBIX U KAIUWHBIX YIOOPEHUA, ero o0oramieHue.
Opzanuzayua maioomxoonsvix u 6€30mxo0HbIX RPOU3E00CHE
[TonsiTHE 0 MaIOOTXOTHOM U 6€30TX0IHOM TeXHOJOTHH. OCHOBHBIC HAIIPABIICHUS B €€ PA3BUTHU.
OO0111e TPUHIUIIBI U CXEMbI OPTaHU3alUNA CUCTEM 000POTHOTO BOJIOCHA0KEHHUSL.
4. Komnerenuunu, popmMupyemMsblie B pe3y/ibTaTe 0CBOCHHUS JUCHUNJINHBI:
e (CnocobeH OCylLeCTBJASATb MOUCK, KPUTUYECKUN aHa/lu3 MHPOpMalMM, NPUMEHSATh
CHUCTEMHbIN NOJIX0/, [JIs1 pellleHus MocTaBaeHHbIX 3a7a4 (YK-1)
e C(CnocobeH aHa/JM3UPOBAaTb U UHTEPHNPETUPOBATb pe3yJbTaTbl XHUMHUYECKUX
3KCIepUMEHTOB, HabloaeHu U uamepenui (OIMK-1)
e (CnocobeH NPOBOJAUTH C COOJIOJIeHWEM HOPM TEeXHUKH 6€30MaCHOCTH XMMHUYEeCKUH
3KCIIEPHUMEHT, BKJII0Yasl CUHTE3, aHaJ/IU3, U3yUYeHUEe CTPYKTYPbl U CBOMCTB BEIECTB U
MaTepHaJioB, uccle0BaHUe poLeccoB ¢ ux yyactueM (OIIK-2)
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CnocobeH NpHUMEHATb pacyeTHO-TeOpeTHYeCcKHe MeTOoJibl JJisi U3y4eHUs CBOMCTB
BellleCTB M IIPOLECCOB C HX Yy4yacTHeM C MCIO0JIb30BaHMEM COBPEMEHHOM
BbluMcaAuTeNbHOU TexHuku (OI1K-3)

CnocobeH  UCHOJB30BaTh  CYyLIeCTBYMOIIMe  NpOrpaMMHble  NOPOAYKTbl U
MHPOpMallMOHHble 6a3bl J@aHHbIX [JI1 pelleHUs 3ajad NpodecCMoOHaIbHOU
JlesITeJIbHOCTU C y4eTOM OCHOBHBIX Tpe6oBaHUW MHPOPMALMOHHOW 6e30MacHOCTU
(OIIK-5)

CrniocobeH BBIOMpATh U UCTIOIB30BaTh TEXHUYECKHE CPEACTBA M METO bl UCTIBITAHUH IS
peIIeHNs HCCIIEIOBATEIbCKUX 3a]ad XUMUYECKON HAITPABICHHOCTH, TTOCTABICHHBIX
crieraniucToM Oosiee Bbicokoit kBanuduxkanuu (I1K-1)

Crnioco6eH oka3biBaTh HHPOPMAITMOHHYIO TIOJIEPKKY CIIEIIMAIUCTAaM, OCYIIECTBIISIFOIITUM
Hay4HO-HUccaenoBarenbckie padotsl (I1IK-2)

5. Ilnanupyemble pe3yJbTaThl 00y4eHH sl

B pesynbraTe 0CBOCHUS AUCIUIUTMHBI CTYICHT HOJIZKEH:

3HAMb:

MIPHUHOMUIIBI UCIIOJIB30BaAHUA TCOPCTUUCCKUX OCHOB HeOpFaHI/I‘-ICCKOI\/'I u (1)I/I3I/I'-ICCKOI\/'I XUMHUHN
B TEXHOJIOTUYCCKUX IpOoHecCcax NpEeBPaAICHUA ChIPbS U MOJTYUCHUSA T'OTOBBIX ITPOAYKTOB,
OCHOBHBIC TCXHUYCCKUEC U KOHCTPYKTHBHEBIC 0COOEHHOCTH XUMHUYECKUX IPOU3BO/JICTB,;
CIIOCOOBI pallOHAJIBHOTO HCIOJb30BAHUA CBIPHEBLIX, SHCPICTUYCCKUX WU APYIrUX BHUIOB
pecypcos;

CIIOCOOBI I/IHTCHCI/I(l)I/IKaHI/II/I XUMHKO-TCXHOJOTUYCCKUX U CIICHUAJIbHYIO TCPMHWHOJIOTHUIO;

ymembs:

AHAJIIM3UPOBATE MAaTEMAaTUYCCKHUE MOJICIIN XHUMHYSCKOM TECXHOJIOTHU,

OIICHUBATh COCTaB M CBOWCTBAa MPOMEXKYTOYHBIX MPOAYKTOB C IEIbIO BO3MOXXHOCTH
pa3pabOTKH HOBBIX TEXHOJIOTHYECKUX MPOIIECCOB, 00ECIIEUNBAIOIINX HaU0O0Iee TIOJTHOE UX
WCTIOJIb30BAHUE;

AHAJIU3UPOBATDh U 000OCHOBBIBATEH ONITHMAJIbHBIE mapaMETPhI TEXHOJIOTHYECKUX IIPOLCCCOB,

eénadems:

METOJIOJIOTHEH  peaM3alliid  OOHMX HAyYHBIX IIOJIOKEHHUH eCTECTBCHHOHAYYHBIX
JTUCIMILIAH Ha KOHKPETHBIX IPUMEpax MPOU3BOJCTB HEOPraHUYECKHUX BEIICCTB;
HaBBIKAMH TPUMEHCHHUS 3aKOHOB XUMHH B IIOCTPOCHHH XHUMHKO-TEXHOJOTHYCCKUX
IIPOLIECCOB;

OCHOBAaMH PAacyeTOB MAaTEPHAJLHBIX M TEIJIOBBIX OAJIAHCOB.

6. O0mas TPy10€eMKOCTb AU CHUIIJINHBI:

4 3auetHble equHunbl (144 gaca).

7. @opmMa KOHTPOJISA:

[IpomexyTouHas aTTectanus — 3K3aMeH (6 cem.).

be3onmacHOCTD KU3HEAESATEIbHOCTH

1. MecTo nucumMiinHbI (MOAYJisi) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Jucuumnnuna «be3omacHoCTh KU3HENEATEIBHOCTHY BXOJUT B 0a30Byl0 uyacTh Omoka bl

«ducuunnuael (MOAYNH)» Kak oOs3arenbHas auciuruinaa b1.6.13.

2. ey ocBOEHNS JUCHMIIIUHBI:

(dopmupoBaHue NMpodhecCHOHANBHON KyIbTYpbl 0€30MAaCHOCTH, MOJ KOTOPON MOHUMAETCs
TOTOBHOCTb M CHOCOOHOCTh JTMYHOCTH MCIOJIb30BaTh B MPOPECCHOHATBHOM JeATeNbHOCTH
NPUOOPETEHHYI0 COBOKYITHOCTh 3HAHWM, YMEHMH M HaBBIKOB JuId oOecledYeHus
O6e3omacHocT B cepe NpodecCHOHATBHON AEATENbHOCTH, XapaKTepa MbIIUICHHS
U LEHHOCTHBIX OpHUEHTAIMi, MPHU KOTOPHIX BOMPOCHI O€30MACHOCTH PACCMATPUBAIOTCS
B KayeCcTBE NPUOPHUTETA.

3. KpaTtkoe conep:kaHue JUCHUILINHBI

OcHOBBI 3aKO0HoOJdaTeJbCTBA 110 0e30macHOCTH AKU3HEACATC/IBHOCTH
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[TpuunHBI TPOSBIEHUS ONMACHOCTH. YeI0BEK KaK HCTOUYHUK OMACHOCTU. AKCHOMBI 0€301acHOCTH
XKu3HenesTenpHoCcTH. KoHIenus HanoHaabHOM 0€301MacHOCTH U IeMOTrpaduuecKoil OIUTUKA
Poccniickoit ®denepanun, ocHOBHBIE N0JI0KeHUA. Bompockl B)KJI B 3ak0oHAX M MOJ3aKOHHBIX
aKTax.

Opranusanust padoT 1o 6e30MaCHOCTH JKU3HeAeSI TeIbHOCTH

Cucrema ymnpasnenus bBXXJ[ B Poccuiickoit ®denepanuu, B peruoHax, CEIUTEOHBIX 30HAX, Ha
NpeANpUITHSIX W B OpraHu3anusx. MUHHUCTEPCTBA, areHTCTBA U CIYXKObI, UX OCHOBHBIC
¢GbyHKIuu, OO0S3aHHOCTH, MpaBa M OTBETCTBEHHOCTb B 00JacTH PAa3JIMYHBIX AacIEKTOB
6e3omacHocTH. KpusncHoe yrpaBiieHHE B 4Ype3BBIYAWHBIX CHUTYalUSX — POCCHHCKAash CHCTEMa
yIpaBieHUs B Upe3BbIYaHBIX cuTyauusx — cucrema PCUC, cuctema rpaxaaHckoid 00OpOHBI —
CYITHOCTb CTPYKTYphI, 3amaun W ¢GyHKOuH. OpraHuzanus MOHHTOPHHTA, TUATHOCTHKU H
KOHTPOJISI COCTOSIHUSI OKpYKAlolel cpefpl, MPOMBIINLICHHOW O0€30MacHOCTH, YCIOBUM |
Oe3omacHOCTH TpyAa. l'ocymapcTBeHHas HKOJIOTMUYECKas HKCIEpTH3a U OILIEHKa COCTOSHUS
OKpY)Kalolllel Cpelpl, NEeKIapupoBaHHE MPOMBIIIJIEHHOW O€30MacHOCTH, TOCYIapCTBEHHAs
JKCIIEPTH3a YCIOBUHM Tpy/a, aTTecTanus padounx MECT: MOHSTHE, 3a/1a4i, OCHOBHBIC (DYHKIIHH,
CYIIHOCTb, KpaTKasi XapaKTepUCTUKaA IPOLIEYpbl IPOBEIECHUSI.

Hanzop, KOHTpOJIb M OTBETCTBEHHOCTb. AYAUT M CepTU(UKALMS COCTOSHHUS OE30MaCHOCTH.
DKOJIOTHYECKUHM ayIuT M 3KOJOrMyeckas cepTHHUKanus, cepTU(UKALUsS MPOU3BOJICTBEHHBIX
00BEKTOB Ha COOTBETCTBHUE TPEOOBAHUSAM OXpaHbl TPyJa; CYIIHOCTh W 3a1auu. [lnanupoBanue
pabot o OT, ux crumynupoBanue. Buapl KOHTpoJid ycnoBui Tpyaa. ATTectanus paboynx MecT
n ceprudukanus yciaoBuil Tpyna. CaHUTapHO-TIPOMBILUIEHHAS JIaOOpaTOpUsl HPEAIpPUSTHS.
Mertponoruueckoe obecnieueHue. Perucrpanus, y4er U pacciieZJoBaHHE HECYACTHBIX CIy4aeB.
Knaccudukanuss HecuacTHBIX ciiydaeB. OCOOEHHOCTH pacciieZJOBaHHMsSI HECYACTHBIX CIIy4aeB
paznuuHbiX BUAOB. [loaroroska u noseimenue kpamdukanuun TP mo BX]I. OTBeTcTBeHHOCTD
HUTP 3a cobmroeHne HOPMATHBHBIX YCJIOBUH M 0€30MaCHOCTH JEATEILHOCTH TOJTYNHCHHBIX,
coOro/IeHre HOPMATUBHBIX BO3JICHCTBUI MPOM3BOJICTBA HA OKpYyXkaromlyto cpeny. CornamieHue
10 OXpaHe Tpy/a, poJib MPo(coro30B.

YesoBek u TexHocdepa

Hoenmuguxayun u o30eiicmeue na uenosexa u cpedy 6peOHvIX U ORACHBIX PaKmopos
Knaccudukanus HeraTUBHbIX (aKTOPOB cpebl OOUTaHUS YeToBeKa: (PU3nUYecKre, XUMUYECKUE,
Oouonoruueckue, rncuxodusnonoruueckue, IloHsTHEe omacHOro W BpeAHOro  (QakTopa.
CtpykTypHO- (PYHKIIMOHAJIbHBIE CUCTEMBbI BOCHPUATHS U KOMIIEHCAIIMM OPraHU3MOM 4eJoBeKa
U3MEeHEeHUI (akTopoB cpeabl oOuTaHus. EcTecTBEHHbIE CHCTEMbl 3alllUThl YeJOBEKa OT
HEraTUBHBIX BO3JCHCTBUI. XuMHUecKue HeraTuBHble (DaKTOpbl (BpEeAHbIC BELIECTBA).
Knaccudukanuss BpeAHbIX BEIIECTB IO BUIAM, arperaTHOMy COCTOSIHHIO, XapakTepy
BO3/ICUCTBUS M TOKCHYHOCTH. KoMIuiekcHoe pnelcTBue BpeaHbIX BeunlecTB. I[IpenenbHo-
JOTIYCTUMBIE KOHLIEHTPAlUUU BPEIHBIX BELIECTB. YCTAHOBJIIEHHE JIOMYCTUMBIX KOHLEHTpauui
BpPEAHBIX BEUIECTB MPU MX KOMOMHUPOBAHHOM JECHCTBUU. XPOHHUYECKHUE U OCTPHIC OTPaBICHUS,
npodeccuoHallbHbIE U HKOJIOTMYECKH OOYCIOBIICHHBIE 3a00JI€BaHMs, BBI3BAHHBIC JIEHCTBHUEM
BpeAHbIX BellecTB. HeratuBHOe BO3CHCTBUE BPEIHBIX BEIIECTB Ha cpeay obutanus. OCHOBHbIE
WUCTOYHUKUA TIOCTYIJICHHsS] BpEAHBIX BEIIECTB B CpeAy OOWTaHUA: MPOU3BOACTBEHHYIO,
TOpOJICKYI0, OBITOBYIO. bronorundeckrne HeratuBHbIE (DAKTOPBI: MUKPOOPTraHU3MBI (OaKTepuw,
BUPYCBI), MAaKpoOpraHu3mbl (pacTeHuss U >KMBOTHbIe). Kiaccugukanus OHOJOTHUECKUX
HEraTUBHBIX (PAKTOPOB U UX UCTOUYHUKOB.

OcHognble npuHYUNBL 3aUUMDBL Yel06€KA U CPedbl OOUMAHUA OMm 6PEOHbBIX U ONACHBIX
¢axkmopoe npupoonozo, aHmpono2eHH020 U MEXHO2EHHO20 NPOUCXOIHCOCHUS

OcHOBHbBIE NPUHLMIBI 3alIUTHl. [IOHSATHE O KOJJIEKTUBHBIX M WHJMBHUIYAJIbHBIX CPEIACTBAX
3aIUTHL. 3alIUTa OT XUMUYECKUX HETaTUBHBIX (aKTOpoB. METOIbI yTUIN3AIUU U TiepepaboTKu
AHTPOTIOTEHHBIX M TEXHOTEHHBIX OTX0J0B. Kmaccudukamms orxomoB. CoBpeMEHHBIE METOJbI
YTUIU3alUK U 3aXOpOHeHUs oTxoA0B. COop U copTupoBKa OTX0A0B. OTXO/BI KaK BTOPUYHBIC
MaTepualibHble pecypchl. MeToasl mnepepalOTKM M PereHepaluyd OTXOJO0B. 3aluTa OT
SHEPreTHYECKUX BO3ACHCTBHUM U (U3HUECKUX MOJICH.
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Ilcuxodusnonornyeckne M IproHOMeTpHUIEcCKHEe OCHOBBI 0€30I1aCHOCTH
[lcuxuueckue mnporecchl: MaMsATh, BHUMAaHHE, BOCIHPHUITHE, MBIILIEHUE, YYBCTBA, SMOLMH,
HacTpoeHue, BoJs, MoruBauusa. [lcuxuueckue CBOMCTBAa:  XapakTep, TEMIEPAMEHT,
IICUXOJIOTMYECKHE U COLMOJIOTUYECKUE THUMbI Jrofied. [lcuxuueckue cOCTOSHUA: UIMTEIbHBIE,
BpEMEHHBIE, Nepuoanueckue. YpeamepHbie (OpPMBI NCHUXHYECKOTO HaMpsDKeHus. BrusHue
QJIKOTOJIS, HAPKOTUYECKHX W TICUXOTPONHBIX CpeAcTB Ha 0OezomacHOCTh. OCHOBHBIE
IICUXOJIOTMYECKHE MPUYMHBI OIINOOK M CO3/1aHUs ONACHBIX cUTyaluil. OCOOEHHOCTH IPyNIOBOM
ncuxosioruu. [Ipodeccuorpamma. HuxenepHas mncuxonorusa. llcuxommarHoctuka. Buasl u
yCIIOBUS TPYINOBOM nestenbHOCTH. Knaccuduxamus yciaoBuil Tpyzna. DproHOMUYECKHE OCHOBBI
0e30MmacHOCTH. ODProHOMHKa Kak HayKa O TPaBWIBHOM OpraHU3alil 4YeJOBEYECKOMH
JESITEIbHOCTH, COOTBETCTBUM TpyJa (PU3MOJIOTMYECKUM M IICUXUYECKHMM BO3MOXHOCTSAM
yesoBeka, ooecrneuenrne d3pGHEeKTUBHON pabOTHI, HE CO3/IAIOIIEH YrpO3bI IS 3I0POBbs YEJIOBEKA.
Cucrema “ wuyenoBek — MamMHa — cpeaa’. AHTpPONOMETpUYECKasi, CEHCOMOTOpHas,
SHepreTHyeckas, OHMOMEXaHMuYecKas W MNCUXO(U3MOJIOrMYecKas COBMECTUMOCTb 4YeJOBEKa U
MaiHbl. Opranusanus paboyero Mecra.
3amuTa B ype3BbIYAHHBIX CUTYAUMAX
UpesBpluaiiiple  curtyauuu. Krnaccudukanusi 4Ype3BbIYaHBIX  CUTYyallMd: TEXHOTEHHBIE,
MPUPOJHbIE, BOEHHOTO BpeMeHH. [loHsATHE OmacHOro MPOMBIIUIEHHOTO  OOBEKTa,
KJlaccupUKanusi OomacHbIX 00beKkTOB. a3bl pa3BUTUSA YpE3BbIYAMHBIX cUTyaluid. OCHOBBI
MIPOTHOZMPOBAHUSL M MNPEAYNPEKACHUs 4Upe3BblYailHbIX cuTyauui. [loxkap w  B3phIB.
Knaccudukanus BuaoB moxkapoB W ux ocobenHoctu. Iloxapnas 3zamura. Knaccuduxarms
B3pbIBUATHIX BellecTB. PanuanmoHHble aBapuH, UX BUIbl, OCHOBHBIE OMACHOCTH U MCTOYHHUKH
pavallMOHHON OMAacHOCTU. ABapuy Ha XMMHYECKH OMACHBIX OOBEKTaX, MX TPYMIbl U KIIACCHI
OTACHOCTH, OCHOBHBIE XHMHYECKH OIacHble 00beKThl. OOmue Mepsl NPOPUIAKTUKH Ha
XMUMHYECKH OMACHBIX OO0BbeKTaxX. XHMMHUECKHH KOHTPOJb M XHUMHYECKas 3al[uTa. 3allura
HAaceJeHUsl B YpE3BbIYANHBIX cUTyauusx. OpraHusanus 3alllUuThl B MUPHOE€ U BOEHHOE BpEMs,
CHoCcoOBl 3alllMThI, 3alIUTHBIE COOpYXKeHUs, HX Kkiaccupukauus. [IpoTuBopaguanoHHBIE
yKpbITUs. OpraHuzanus 5BaKkyallud U3 30H 4YpE3BBbIUYAMHBIX CcHUTyauuid. Meponpustus
MEIMUIMUHCKON 3amuThl. CpencTBa MHAMBHUIYATBHOW 3alUTHI U MOPAJOK MX HCHOJIb30BAHUS.
CriocoObl obOecreueHus MCUXOJIOTHYeCKo ycToiunBocTH HaceneHus B UC. DKcTpeMalibHbIC
cutyauuu. Buabl skcTpemanbHbix cutyanuid. Teppopusm. OleHKa 3KCTPEMAIbHOM CUTYyalluu,
MpaBWiia TMOBeACHUS U obecriedeHuss JUYHOW Oe3omacHOCTH. DOpMBI  peakuuud Ha
JKCTpeMasbHyO cutTyanuio. [lcuxonornyeckas yCTOMYMBOCTHD B 3KCTPEMAIbHBIX CUTYALMSX.
CrnacatenbHble paOOTBHl MPH YPE3BBIYAMHBIX cHUTyalusX. OCHOBBI OpraHu3allid aBapUiHO-
criacaTelbHBIX M JOPYTUX HEOTIOXKHBIX padoT. CrnocoObl BeNeHHs ClacaTesbHbIX PadoT IMpHU
Pa3IMYHBIX BUJIaX YPE3BbIUYANHBIX CUTYALUH.

4. Komnerenuuu, popmMupyemsblie B pe3yJibTaTe OCBOCHUS AUCHHUILINHBI:

e (CnocobeH co3/iaBaTh U NOJAEPKUBATh Oe30NaCHbIE YCI0BUS XXU3HEAEATENbHOCTH, B
TOM YHCJIe IPY BOSHUKHOBEHUH Ype3BblualHbIX cuTyalnui (YK-8)

e (CnocobeH MNpPOBOAUTH C COOJIOEHUEM HOPM TEXHUKH 0€30MaCHOCTU XUMHUYECKUU
3KCIIEPHUMEHT, BKJ/II0Yasl CUHTE3, aHaJIUu3, U3yYeHUe CTPYKTYPhbl U CBOMCTB BEILECTB U
MaTepHaJioB, uccae0BaHUe poLeccoB ¢ ux yyactrueM (OIIK-2)

5. IlnanupyemMble pe3yJbTaThl 00y4eHHs
B pesynbpraTe 0cBOEHUS AUCLUIIIMHBI CTYACHT NOJIKEeH:

3Hamo:

o MPUHIUIIBI 0€30MTaCHOCTH YKU3HECSITEIBHOCTH U MIOPSIIOK MPUMEHEHHUS UX B paboTe;

o MPaBOBbIC, HOPMATHBHO-TEXHWYECKHE W OPraHU3allMOHHBIC OCHOBBI 0E30MACHOCTH
KHU3HEICATCILHOCTH, CPEJICTBA, METOIbI MOBBIIICHUST 0€30IIACHOCTH;

ymemp:

. UICHTU(PHUIIMPOBATH OCHOBHBIE OTIACHOCTH CPEIbl OOMTAaHUS YEIIOBEKa;
o BBHIOMpATh METOJbl 3allUThl OT OMAcHOCTel MpHUMEHHUTEIBbHO K cdepe cBoei
npodeccuoHANBHOMN IeSATETHHOCTH;
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J BBIOMPATH CIOCOOBI 00ecTIedeHns KOM(POPTHBIX YCIOBHUI KU3HENEATEIBHOCTH;
enaoemo:

° HaBbIKaMU oOecriedeHuss Oe30TMaCHOCTH JKU3HENCSATEIHOCTH B IMPOM3BOJICTBEHHBIX,
OBITOBBIX YCIIOBHUSIX M B UPE3BbIUAHHBIX CUTYAIIHSIX;
° HaBBIKAMU OKA3aHHUS IEPBOU MEIUIIMHCKOW MOMOIIH.

6. O01mast TPy10eMKOCTh JUCHUIJIMHBI:

2 3aueTHbIC enuHUILIBI (72 Jaca).

7. ®opMa KOHTPOJIA:

[IpomexyTrouHas aTTecTanus — 3a4eT (2 ceM.).

MarteMaTHKa

1. MecTo ucuunaiuHbl (MOAyJis1) B CTPYKType 00pa3oBaTe/bHOH POrpaMMbl

HucuunnuHa «MaTtemaTtukay BXOIUT B 0a3oByto uyacTh Onoka bl «/lucuunnmnbt
(Momynu)» kKak oOs3aTenbHas auctuiuinaa b1.0.14.

2. llenu ocBOCHMS IMCHUNIUHBI:

. (hopMHpOBaHHE y CTYIEHTOB OCHOBHBIX NPEACTABIECHUN U MOHATHH (PyHIaMEHTaIbHOIO
MaTeMaTH4eCcKoro  oOpa3oBaHMs, 3HAHUH  OCHOBHBIX  PAa3J€IOB  COBPEMEHHOIO
MaTeMaTH4eCKOro aHaJIN3a U OCHOB JIMHEHHOM anreOphl;

. oBJIaJieHHue 0a30BBIMU NMPUHLUIIAMU U IpUEeMaMU JUPPepeHInanbHOr0 U HHTErPaJbHOIO
WCYHCIIEHUS; BRIpaOOTKA HAaBBIKOB PEUICHUS MPAKTUUYECKHUX 3aau.

3. Kparkoe coagep:xanue TUCHMILIHHBI

DJieMeHThI JIMHEHHOii aJredpbl

Onepauuun Han matpunamu. Onpenenurenu. Panr matpunpl. O0paTHas matpuna. MarpuuHbie

ypaBHeHus. MccnenoBanue cucteM JMHEHHBIX ypaBHeHUM. Meton [Maycca. Pemenne cucrem

JMHEWHBIX YpaBHEHUN C MOMOIIBI0 00paTtHON MaTpuilsl. @opmynsl Kpamepa. OmHopoanbie U

HEOJIHOPOAHBIE CUCTEMBI TUHEUHBIX YPABHEHUM.

BekTopHas anredopa

PaBencTBo HampaBieHHBIX OTpe3KoB. [loHaTHEe cBOOOMHOTO BekTOpa. CIOKEHHE BEKTOPOB.

OTHOLIIEHWE OTPE3KOB. YMHOKEHHE BeKTOpa Ha uucio. KoopauHaTel Ha mpsiMoi. JInHeitHas

3aBUCHUMOCTb BEKTOPOB. ['eOMeTpUYECKUI CMBICI IMHEHHOH 3aBUCUMOCTH. ba3uc u KoopanHaThI

BEKTOpa. Y CIIOBHs JMHEHHON 3aBUCUMOCTH BEKTOPOB B KOOPAUHATAX.

KommiexkcHblie yncia

OmnpeneneHne KoMIUIEKCHOro 4yucia. PasHele (opmbl KoMIulekcHOro uyucna. Onepanuu Haj

KOMIIJIEKCHBIMH YU CIIAMHU.

DOYHKIUH U CIIOCOOBI 3aIaHUI

Omnpenenenue GyHKUMU. AHaIWTHYECKOe, TaOnMyHOe M rpaduyeckoe 3anaHue (QyHKLIUU.

[lorpemnocTn  BbluMciaeHuil.  YucnoBasg — mocienoBaTesnbHOCTb.  IIpemen  yucimoBoi

IIOCJIENOBATENbHOCTH. BTopoil 3ameuarenbHbll npepen. Teopemsl o mnpenenax. IlepBbii

3aMeyvaresbHbIN peen. beckonedHo Manble 1 6ECKOHEUHO OOJIbIINE TUCIUITIINHEL.

JAnd¢epennuanbHoe nCHUCICHAE

IIpousBoanas ¢ynkuuu. Tabmuia Npou3BOAHBIX 3JEMEHTAapHbIX GYyHKUUH. I'eomerpuueckuil u

MeXaHMUYeCKuil cMbIcia mpou3BoaHoi. HenpepriBHOCTD (yHKIMil. Teopems! Pomns u Jlarpamxka.

IIpousBoanas cioxHOM M oOpartHoit ¢ynkumil. duddepenunan ¢ynkuuit. HccnenoBanue

(GyHKIUH ¢ TOMOIIBIO TPOU3BOIHON. AcuMnTOTHl pyHKIM. [TocTpoenue rpadukoB QyHKIHIA.

HNHTerpaibHoe ucuucjieHue

IlepBooOpa3nas ¢yHkuusa. CpoiictBa mnepBooOpazHoil ¢yHkumuu. Tabnuua OCHOBHBIX

unrerpanos. Heomnpenenennsii uHTerpan. OmnpeneneHHbiii uHterpan. ®opmyna Herorona-

Jleiiornna. OCHOBHBIE METOIbI MHTETpUpOBaHMs. IHTerpupoBaHue paliioHAIBHBIX BBIPAXKEHHH.

WHTerpupoBanne MppaluoOHANbHBIX BbIpaXkeHUil. VIHTerpupoBaHue TPUTOHOMETPUUECKHUX

BbIpaxkeHni. HecoOcTBeHHbIN nHTErpai. [IpumMeHenne HHTErpanoB A HaXOXKACHUS TUIoIIaei,

00beMoB. [IpuMeHeHne HHTETPaJIoB Il HAX0XKAEHUS IOl TIOBEPXHOCTH.

@OyHKIHMH MHOTHX NepeMeHHBIX
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[lonstne (yHKIMM HECKOJBKHX MEepeMeHHbIX. ['padmk M JUHUM YpOBHA (YHKIUH JBYX
nepemeHHbIX. [Ipeaen ¢pynkiun B Touke. HempepbIBHOCTh PYHKIIMHM B TOYKE U HA MHOXECTBE.
YacTHbie MIPOU3BOJAHBIEC. [Tonubrit muddepeHman. Jluneapuzanus (GYHKIIHA.
HuddepenunpoBanue CIoXKHBIX U HEABHBIX (yHKIMK. KacarenpHas 1 HOpMallb K MOBEPXHOCTH.
Yactable mpousBoAHbIE U AuddepeHrnanbl BHICIIUX HOPSAKOB. DKCTpeMyM (YHKIUHU JBYX
NepEMEHHBIX.

4. Komnerenuuu, popMupyemMbie B pe3y/ibTaTe 0OCBOECHHUS AU CHUIIUHBI:

e (Cnoco6eH OCyleCTBJIATh MOUCK, KpUTUYECKUH aHaiu3 MHGOpMaLUHY, NIPUMEHSATh
CUCTEMHBIN MOAXO0/, [/ pellleHUs NOoCTaB/JeHHbIX 3a4a4 (YK-1)

e (Cnoco6eH NJIaHUPOBATh PabOThl XMMUYECKON HaNpaBJeHHOCTH, 06pabaTbiBaTh U
MHTEepPNpPeTUPOBaThb MOJIyYeHHble Pe3yJbTaThl C UCIOJIb30BaHUEM TEOPETUUYECKUX
3HAaHUU U IPAaKTUYECKUX HAaBbIKOB pellleHUs] MaTeMaTUUYeCKUX U PU3UUECKUX 3a7a4
(OIIK-4)

e (CrnocobeH MCHOJIb30BaTh  CylIeCTBYWOIIHME MpOrpaMMHble  HPOAYKTbl U
MHPOpMalMOHHble 6a3bl JaHHBIX [/l pelleHUs 3aAa4 NpodeccHoHaTbHON
JlesITeJIbHOCTHU C Y4eTOM OCHOBHBIX Tpe60BaHUN MHPOPMALMOHHON 6e30MacHOCTH
(OIIK-5)

5. Ilnanupyemble pe3yJbTaThl 00y4YeHU s
B pesynbraTe 0CBOCHUS AUCIUTUTMHBI CTYICHT H0JIZKEH:

3Hamy:

J OTIpeNIeTICHUsI, TEOPEMBI, MOJXOJbl K PEHICHUIO 3a7a4 W3 OCHOBHBIX Pa3/IeJIOB BBICIICH
MaTeMaTHKH;

. TEOPETUKO-MHOKECTBEHHbIE OCHOBBI MaTEMaTHUYECKUX TUCIUIUINH;

. OCHOBHbIE MaTeMaTHu4eckre QyHKINU U UX CBOICTBA;

. BBIYHMCIUTENbHBIE U OTIEPAllMOHHBIE METOAbI 0OPa0OTKH YHCIOBBIX BETUYHH;

J MeToab! T depeHIIaTBEHOTO U HHTErPalbHOTO UCUUCIICHHUS,

. METO/Ibl U MHCTPYMEHTHI JIMHEHHOU areOpshl;

ymembs:

J cTporo GopMyIUpOBATh YTBEPKACHUS U JJOKA3bIBaTh TEOPEMBI;

J OTIPEIEIATh AITOPUTMBI U IIPABUJIIA JIJISl BBIIOJTHEHUS! YHCIEHHBIX PACUETOB;

J aHAJIM3UPOBATh KOHEUHBIH pe3yabTaT U 3((HEKTUBHOCTD peaIn3yeMbIX METOI0B;

enaoemu:

J MaTeMaTH4YeCKUM alapartoM M TMPUMEHSATh €ro JUIsi TOYHBIX W HPHUOIMKEHHBIX
(OLICHOYHBIX) BBEIYHMCIICHHUI;

. CIIOCOOHOCTBIO TPEICTABIATh YHCIOBBIC JAHHBIE M PE3yJabTaThl B BHUJAE HArJSAHBIX
rpauKoOB U JUarpamm, MOKa3bIBAIOIIUX OCHOBHBIE 3aKOHOMEPHOCTH;

. YMEHHEM CaMOCTOATEIbHO MOJB30BATHCS CIIPABOYHBIMU MaTepUAIAMU;

. HaBbIKAMU MPAKTHYECKOTO UCIOIB30BaHMUs 0a30BbIX 3HAHUI U METOJIOB MAaTEMAaTHKU.

6. O01mas TPy10eMKOCTb JUCHUIJIMHBI:

6 3aueTHbIX equHUIL (216 yacoB).

7. ®opMa KOHTPOJIA:

[Ipomexxyrounas arrectanus —k3amensl (1,2 cem.).

HNudpopmanoHHbIe TEXHOJIOIMH B IPO(PECCHOHATBLHON AeATEeIbHOCTH
1. MecTo mucuunanHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMBbl

Jucuumnuna « MTHbopMalMOHHBIE TEXHOJIOTHH B TIPO()ECCHOHATEHOM NesITENbHOCTHY BXOIUT B
6a3oByro yacTh Osoka b1 «/{ucrummmnel (Moaynn)» kak o0s3arenpHas auciuruinaa b1.0.15.

2. Iles1k oCcBOEHUS JUCIHUILIHHDBI:
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J BOCIIUTAHUE Y CTYIEHTOB HH(OPMAIMOHHON KyJIbTYpbl, (POpMHUpPOBAHUE OTUETIUBOTO
NpPECTAaBICHUSA O POJIM STOW HAayKH W 3HAHUH O COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUSIX.

3. KpaTkoe coaep:kaHue TUCHUILINHBI

HNudopmanns, HHPOPMAUMOHHBIEC TEXHOJIOTHH

[Monsitne mHpopmanuu. CoiictBa mHpopManmu. Buner uapopmamun. O0beM M KOJIHMYECTBO

uHpopmanmu. Popmbl npenctaBieHus W nepenadn uHbopmanuu. IlpeaMer uWHGOpPMATHKH.

WudopmManlioOHHBIE TEXHOJOTWH, JTalmbl WX pa3BUTHA H  Kiaccuukanus. IBOJIOLUSL

KOMIIBIOTEPHOM TEXHUKH.

Crnoco0blI npeacTaBieHus1 HHpopManumn

Cuctembl cuucnenusi. Kon, komupoBanume u JaexogupoBaHue wuHpopmammu. Koabr ams

MIPE/ICTaBJICHMS YUCEI, CUMBOJIOB U M300pakeHuM, aymo- U Buaeo- uHpopmanuu. CucTeMHbIN

MOAX0JT B MOAEIUPOBAHNHU cucTeM. Tunbl HHGOPMAMOHHBIX Mojieneid. DopMbl MpeacTaBIeHUs

MH(OPMALMOHHBIX MOJETIEH.

XpaHenue u 00padorka uHpopmanun

ApxuBanusa. Bugel apxuBanuu. Meroasl cxatus uHpopmanuu. Vcropus pa3sBUTHS CPEICTB

BorurcnuTenbHO TexHuku (BT). Ilokonenns OBM M HX OCHOBHBIE XapaKTEPUCTHKHU.

Knaccudukanus coBpemenasix cpeacts BT. OcuoBubie Omoku [IK u ux Ha3zHaueHwe.

[Tepudepuiinbie ycTpoiicTBA W HUX XapaKTEPUCTUKH. 3allOMUHAIONINE YCTPOWCTBA M HX

XapaKTEPUCTHUKH.

Texnnuyeckue cpeacrsa peajausanuu HHGOPMALMOHHBIX MPOLECCOB

DJIEMEHTBl M CTPYKTypa OCHOBHOM TaMsTH KOMIIbIOTE€pa. BHeIIHWE 3anmoMuHaronuMe

ycTpouictBa. lleHTpanpHblli  mporeccop. MeTonpl MHUHHUMHU3AUMHU  JIOTHYECKUX  CXEM.

ApubdmMeTnueckne u JJOTHIECKue KOMaHIbl. B3anmoelicTBre ¢ IpyrumMu ycrpoictBamu. [pyrue

THIIBI APXUTEKTYPBl KOMIIBIOTEPOB.

IIporpamMHoe oOecniedeHue

0630p mporpammHoro obecrneueHus. OnepalMOHHBIE CHUCTEMBI. DBOJIONUS OIEPAIMOHHBIX

cucteM. BBoa-BeIBo U (aitioBasi cuctema. Jloruueckas u pusndeckas opranuzamnus (paisioBoi

cuctembl. DaiinoBsie omnepanuu. [IpuknagHoe mporpammHoe obecrieueHue. Knaccubukamms
nporpaMMmHoro oOecnedenus. [lakersl mnpukinanHeix mnporpamMM. OCHOBBI HCHOJB30BaHUS

MPUKIAIHBIX MPOrpaMM OOILEro Ha3HAYEHUS: TEKCTOBBIX PENAKTOPOB, AJIEKTPOHHBIX TaOHII,

cucteM ympasienus 6azamu naHubix (CYBJ]), rpadudeckux pegakTopoB, MaKkeThl CTAaHAAPTHBIX

nporpaMm o(pUCHOTO Ha3HAYECHUSI.

Mopenu pemienust pyHKIMOHAJBHBIX U BBIYHCIUTEIbHBIX 32124

OcHoBHBIe TOHATH. MojenupoBaHue Kak Meroa no3HaHusa. Kiaccudukanus BuaoB
MozenupoBanusa. Maremarnueckue Moxenu. [loctpoenune  maTeMaTHyecKOM — MOJEIN.
Nndopmannonnsie moxaenu. Ha3znauenue u Buabl MHPOpManuoHHBIX Mojened. OCHOBHbIE
9Tanbl KOMIBIOTEPHOIO MOAEIUPOBAHUS.

Komnbrorepusie cetu. OCHOBBI 321U THI HHpOpMannu

OmnpeneneHrne KOMIBIOTEPHOH CETH M OCHOBHbIE TpeOOBaHMS, NPEABABISEMBIE K CETAM.
Knaccugukanus cereil. Mojenb B3aUMOAEHCTBHS OTKPBITHIX cucTeM. CeTeBble MPOTOKOJIBL
Anpecanusi B KOMIBIOTEpHBIX ceTsX. be3omacHocTs. CeTeBoe 000pyAOBaHME U JIMHUM CBS3H.
CoobmectBo «MutepHer». Ilouck u mnybOnuxaums uHdopmanuu B HMurepnere. CereBoe
oO1eHue.

WNudopmanmonnas ctpykrypa Poccuiickoit @enepaunu. Mudopmanuonnas 6ezonacHocts (Mb)
U €e COCTaBJISAIoUIMe. YTpo3bl Oe30macHOCTH MHpopMalMu U uX kiaccudukanus. OCHOBHBIE
BUJBI 3anuiaemMoit nadopmaruu. [Ipodnemsr b B MupoBom cooOriecTBe. 3aKOHOAATENbHBIE U
UHBbIE TpaBoBbIE aKkThl P®D, perynupyrouue mnpaBoBble OTHOIIeHUs B cdepe Wb u 3amuThl
rocyaapcTBeHHo TaiiHbel. Cucrema opraHoB obOecrieuenuss b B P®. AnmuHHMCTpaTHBHO-
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MpaBoBasi ¥ YrOJOBHAas OTBETCTBEHHOCTh B WHGPOpPMAIMOHHOW cdepe. 3ammra OT
HECAHKIIMOHHPOBAHHOTO BMEIIATEIHCTBA B MH()OPMAIIHOHHBIE TPOLIECCHI.
AJITOPUTMBI H AJTOPUTMHU3ALHUSA
Ilonstue anroputma. IlpeacraBnenue anroputma. CosznaHue anropurMa. MrepaloHHble U
PEKYpPCUBHBIE CTPYKTYpbl. D((HEKTUBHOCTh M TMPABUIBHOCTh anropuTMa. [Ipocreiimmii s3bIK
nporpammupoBanusi. Mamuasl Teropunra u Ilocta. Beraucnumeie 1 HEBBIYHCIHMBIE (DYHKIINH.
AnroputMHuyecKas ClI0KHOCTh 3ajau.
SA3pIKH IpOrpaMMHpPOBAHUS
Uctopuueckuit 0630p. Konuenuuu TpaaunuoHHOro nporpaMMmupoBaHusi. CTpYKTypbl JaHHBIX.
Maccussl. Cnucku. Crexu. Ouepenu. [lpeBoBuzanble cTpykTypbl. [lpouenypsl u QyHKUIUU.
Peanuzanus s3pika. OOBEKTHO-OPUEHTHPOBAHHOE IIporpaMmupoBanue. IIporpammupoBanue
MapajuIeIbHbIX IIPOLIECCOB. JlexnapaTuBHOE IPOrpaMMHUPOBAHUE. DneMeHThI
MIPOrpaMMHUPOBAHMSI Ha aITOPUTMUYECKOM SI3bIKE BHICOKOTO YPOBHSI.

4. Komnerenuum, gopmMupyembie B pe3yJibTaTe 0CBOCHHS IMCHHUIJIMHBI:

e (CnocobeH NMPUMEHAATb pacyeTHO-TEOpPEeTHUYEeCKUe METOJibl [JiJIsl U3yYeHUs CBOWCTB
BelleCTB M IPOLECCOB € KX Yy4YaCTUeM C HCIOJb30BaHUEM COBPEMEHHOU
BbluMcaAuTeNbHOU TexHuku (OI1K-3)

e (CrnocobeH MCHOJIb30BaTh  CylIECTBYWOIIHE MpPOrpaMMHble  HOPOAYKTbl U
MHPOpMallMOHHble 6a3bl JaHHbIX /[JIs1 pelleHUs 3aAad4 MpodeccHuoHaTbHON
JlesITeJIbHOCTU C Y4€TOM OCHOBHBIX TPeOOBaHHWN MHPOPMALlMOHHONW 6€30MacHOCTH
(OIIK-5)

5. Ilnanupyembie pe3yJbTaThl 00y4YeHU s
B pe3ynbraTe 0cBOEHUS AUCHUUILIMHBI CTYACHT HOJIKEH:

3Hamy:
. OCHOBHBIE CBEJIEHUS O JHUCKPETHBIX CTPYKTYypax, MCIOJIb3YEMbIX B IE€PCOHAIBHBIX
KOMITbIOTEpAXx;

J OCHOBHbBIE aJITOPUTMBI TUTIOBBIX YHCJICHHBIX METO/IOB PEILIEHUSI MaTeMaTUYECKUX 3a/1aY;

. OJIMH U3 S3bIKOB IIPOTPaMMUPOBAHUS;

J CTPYKTYPY JIOKAJIbHBIX U TTI00aTbHBIX KOMITBIOTEPHBIX CETEH;

ymembs:

J MPUMEHSITh MaTeMaTH4YeCKHe METOJAbl TMpPH pEeHIeHUH Mpo(ecCHOHANBHBIX 33134
MOBBILIEHHON CIIOXKHOCTH;

e  paboTaTh B KaUECTBE MOJH30BATEIS IEPCOHATBHOTO KOMIIBIOTEPA;

J WCIO0JIb30BaTh BHEIIHNE HOCUTENU HHPOPMAINH [T 0OMEHA JaHHBIMU MEX]ly MalllHHAMU;

. cO37aBaTh PE3EPBHBIC KOMWUU apXHUBBI JAaHHBIX U MPOrpaMM, HCHOJIb30BaTh S3bIKU U
CUCTeMBbl TPOTPAMMHUpPOBaHUS ISl pelIeHHs] MpodeccHoHaNbHBIX 3a7ad, pabdoTaTh C
MIPOrPaMMHBIMH CPEACTBaAMH OOIIEro Ha3HAYCHHUS,

enaoemu:

. METOJIaMU  TOCTPOEHHUS MaTeMaTHYecKOW Mojaenu mnpo(ecCHOHANbHBIX 3a1ad |
COJIepKaTeIbHON MHTEPIIPETALIMU TOTYyYEHHBIX PE3YJIbTaTOB;

o METO/IaMHU TIO¥WCKa U 0OMeHa nH(opManuel B TI00ATBHBIX U JIOKATHHBIX KOMITBIOTEPHBIX
CeTsIX;

o TEXHUYECKUMU U TPOTPAMMHBIMU CpEACTBaMH 3aluThl HH(opManuu npu padboTe ¢
KOMITBIOTEPHBIMU CUCTEMaMHU, BKITIOYAsi IPUEMbl aHTUBUPYCHOM 3aILIUTHI.
6. O01mast TPy10eMKOCTh JUCHHILINHBI:
2 3aveTHbIe eauHUIIbI (72 yaca).
7. ®opMa KOHTPOJIA:
[IpomexyTouHas aTTectanus — 3a4eT (2 ceM.).

KBanToBas xumus

1. MecTo mucuunIuHbI (MOAYJIs1) B CTPYKType 00pa30BaTe/JbHOM POrpaMMbl
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Hucuummmna «KBaHTOBass XuMus» BXOJUT B 0a30Byr0 4acth Onoka bl «/lucrurummab
(Momynm)» kak obsi3aTenbHas qucnuminHa b1.0.16.
2. Ilesik oCBOEHUS JUCIHUILIHHDI:
° 03HAKOMJICHHE CTYJICHTOB C OOIIMMH NMPUHLIUIIAMUA U METOJJaMU KBAaHTOBOU XHUMUU;
° OBJIQZICHUE TEOPETUUYECKUMH OCHOBAMH METOJIOB omnucaHus xumuueckou cBsizu (BC u
MO), npuMeHEeHHE dTUX 3HAHUN TIPH PEIICHUN KOHKPETHBIX MPO(eCCHOHABHBIX 3a/ad.

3. KpaTtkoe coaep:kaHue 1UCHUILINHBI

[Ipenqmer xBaHTOBOW XuMHH. MareMaTHuecKuil (opMali3M KBAaHTOBOW XHMHHU. YpaBHEHHE

Hpenunrepa st Moiiekyn. Anuabartuyeckoe mnpuOmmkeHue. [loBepXHOCTh MOTEHIMATIBHOM

SHEpPTruu. SlnepHas NUHAMUKAa W pelIeHHe KOoJIeOaTeNbHOW 3akauyd Uil siAep. DJIEKTPOHHOE

ypaBHEHUE [penunrepa. OnHORNIEKTPOHHOE pUOIMKEHNE. [IpencraBnenue

MHOTO3JIEKTPOHHOM BOJTHOBOM (DYHKITMU B BHJIC PA3JI0KEHUSI 110 TIOJITHOMY KOH(PUTYpAIlMOHHOMY

6asucy. Crun. [lpunmun Ilaymu. derepmunant Crdittepa. DJIEKTPOHHBIE COCTOSIHHSA. MeTon

Xaptpu-doxka. Ilogxonq MO JIKAO. basucubie Habopsl. O030p METOJIOB y4yeTa JIEKTPOHHOU

koppensuuu. Meroa ¢yHkuumonana miaotHoctd (DFT). O630p mosysmMnupHueckux MeETOJI0B

pacuera.

4. Komnerenuuu, popMupyembie B pe3yabTare 0CBOCHUS AU CHUIINHDI

e (CrnocoGeH OCyIEeCTBJASATb MOUCK, KPUTHUYECKUH aHa/IU3 UHPOPMAIMM, NTPUMEHSTH
CUCTEeMHbIHN MOJXO0/ JJisl pellleHrs MoCcTaBJeHHbIX 3a7a4 (YK-1)

e C(CrnocobeH aHaJIM3UPOBAThL M HMHTEPNPETUPOBATH pPe3yJbTaThl XUMHUYECKHUX
3KCNepUMEeHTOB, HabtogeHui U uaMmepenuit (OIK-1)

e (CnocobeH MNPOBOAUTH C COOJIOAEHHMEM HOPM TEXHUKU 0e30MaCHOCTU XUMHUYECKUU
3KCIIepUMEHT, BKJII0Yas CUHTe3, aHa/IU3, U3y4YeHUe CTPYKTYPbl U CBOMCTB BeILleCTB U
MaTepHaJioB, UcClel0BaHKUe MPOoLeccoB ¢ ux yyactueM (OIK-2)

e (CnocobeH MpPUMEHATb pacYeTHO-TeOPETUYECKHE METOJIbl [JJI1 U3y4eHUs CBOMCTB
BelleCTB M TMPOLECCOB € KX YydyaCTUeM C HCHO0Jb30BaHUEM COBpPEMEHHOU
BbIUMCAUTeNbHOU TexHukHU (OT1K-3)

e C(CnocobeH  HCHOJb30BaTh  CyLIeCTBYIOL[Me  MpOrpaMMHble  NPOAYKTBl U
MHQOpMaLlMOHHble 0a3bl JaHHbIX [Jd pelleHUus 3a4a4 NpodecCHOHaIbHOU
JleITeJIbHOCTHU C Yy4eTOM OCHOBHBIX TpPeOOBaHMU MHPOpPMALMOHHOU 06€30MacHOCTH
(OIIK-5)

e (CnocobOeH BbIOMpATh M UCIIOJIB30BATh TEXHUYECKUE CPEACTBA U METO bl UCIIBITAaHUH JIsI
pELICHUS UCCIIeI0BAaTEeNIbCKUX 3ajad XMMHUECKON HapaBIeHHOCTH, IOCTAaBICHHBIX
crenuanucToM Oosee Beicokoi kBamudukamnmu (ITK-1)

e (CnocobeH 0Kka3bIBaTh HH(POPMAITHOHHYIO TOIIEPAKKY CIIEIUATHCTaM, OCYILIECTBISIONIIM
Hay4HO-HCCIae0Barebckie padoTsl (ITK-2)

5. IlsianupyemMble pe3yJbTaThbl 00y4eHH s
B pe3ynbraTe 0cBOEHUS AUCUUILIIMHBI CTYACHT HOJIKEH:

3Hamy:

. OCHOBBI KBAaHTOBOM XMMUU: 3aKOHBI U MOJIOKEHUS KBAHTOBOM MEXaHUKU B MPUIIOKEHUU K
aTOMHBIM M MOJIEKYJIIPHBIM CUCTEMaM,;

. HamOoJnee BaKHBbIE MOAXOJbI U TPHUOMMKEHUS, HWCIOJb3yeMble NJIs pelIeHUs 3aayu
ONMCAHUsl XUMUYECKUX CUCTEM Ha MUKPOCKOITMYECKOM KBAHTOBOM YPOBHE;

. HamOoJee pacnpoCTPaHEHHbIE MPUOIMKEHHBIE PACYETHBIE CXEMBI, MPUMEHSEMBbIE s
TEOPETUYECKOTO H3YyYEHUs CTPOCHHMSI U CBOMCTB XMMHUYECKMX COEIMHEHHUM, UX
B3aMMOJCHCTBUI U IPEBPALLICHU;

. COBPEMEHHBIE MPEACTABICHUS O IPUPOJEC XUMUUYECKON CBSI3M U POJIM KBAHTOBBIX SIBIICHUM
B XHUMUH;

. HamOoJee aKkTyalbHbIE HAIpPABJICHUS WCCIEAOBAaHUN B COBPEMEHHON TEOpPETHUECKOMN
XUMHH;
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ymemp:

. OPUEHTUPOBATHCSI B OCHOBHBIX MPUONMKCHUAX U MOAX0JaX, IPUMEHIEMbIX B KBAaHTOBOU
XMMUH, a TAKKE HEPAPXUUYECKON Cpelle COBPEMEHHBIX KBAHTOBOXMMHUYECKHX PAaCUETHBIX
CXEM;

. [IOHMMAaTb  MareMaTH4ecKuil  (opmanu3M  KBAHTOBOM  TEOpUH,  HCIIOJIb3YEMBIi
B COBPEMEHHOM TEOPETUYECKOM JIMTEPATYPE;

enademao:

. IIOHATUHMHBIM aIllIapaTOM KBAaHTOBOM TEOPUHM M TEOPETUYECKHMMH IIPEICTaBICHUAMHU

B 00JIaCTH KBAaHTOBOW XUMUHU.

6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:

5 3auernbix enunu (180 gacos).

7. ®opMa KOHTPOJIA:

[IpomexyTouHas aTTecTanus — 3K3aMeH (6 cem.).

Kosutonanasg xumus

1. MecTo ucuunauHbl (MOAyJis1) B CTPYKType 00pa3oBaTe/bHOH MPOrpaMMbl
Jucuunnuna «KommonaHas XuMus» BXOOUT B 0a30Byr0 4acTh O5o0ka bl «/lucuumnianHsl
(Moynm)» kak obsi3aTenbHas qucuuminHa b1.0.17.
2. llesib 0CBOCHUSA M CHUILINHBI:
o OBJIQJICHUE TEOPETHYECKMMHU OCHOBAMH COBPEMEHHOM KOJJIOMIHOM XMMHH, Pa3IuYHBIMU
€e MeToJamMH, NOHMMaHHEM 3aKOHOMEPHOCTEH, OIpEeAeNAIOIMINX CBOWCTBA BELIECTB
B JINCIIEPCHOM COCTOSIHUH Y TOBEPXHOCTHBIX SIBJICHUSIX B IUCIIEPCHBIX CUCTEMAX.

3. Kparkoe coaep:xaHue TUCHHUILIHHBI
BBenenue
OcHOBHBIE TIOHATHSI KOJUIOMTHOM XUMHUH, OOBEKTHI M Helu u3ydeHus. KoJiouaHbie 4acTUIlbI
1 KOJUIOUJHBIE CHUCTEMBI; KOJJIOMIHOE (IUCIIEPCHOE) COCTOsSIHME BemiecTBa. KosmuecTBeHHOE
omnpeneseHue JUCTIEPCHOCTU: TUCIIEPCHOCTh M YACIbHAs TMOBEPXHOCTh, KPUBU3HA TTOBEPXHOCTH
YacTHUI[ JUCHEpPCHOM ¢a3bl. PoJib MOBEPXHOCTHBIX SIBJICHHH B IIpOIecCcaX, IMPOTEKAIOIIUX
B JIMCIIEPCHBIX CHUCTEMax. B3anMMOCBSI3b KOJUIOMIHOW XHMHH C JAPYTHMH XHMHYECKHUMU
TUCIUTIINHAMH, ¢ PU3UKOM, OMOJIOTHEH, Teooruel, MeTUIIMHOM. [ TaBHbIE HOBBIC HAIIPaBJICHUS
1 00BEKTHl (HAHOCHCTEMBI, MUKPOAIMYJIBCHH, OMOKOJUION b, TOHKUE TUICHKH U JIP.), U3yd4aeMble
KOJUJIOUTHOUW XUMUEN.
IloBepXHOCTHBIE ABJIEHUSI
Tepmoounamuka noeepxXHoCMHBIX AGICHUIL
[ToBepxHoCcTh pasnena (a3. CBoOOgHAS MOBEpXHOCTHAS dHEprus. [IoBepXHOCTHOE HATSHKEHHUE,
CWJIOBasi U JHEPreThyecKkas TPAaKTOBKH. MeToJ HM30BITOYHBIX TEPMOJIMHAMUYECKHX (GYHKIIHMA
noBepxHocTHOTO cjost  (I'm66c). IloHATHE O TOBEPXHOCTH pa3pbiBa H  pasleistomen
noBepxHocTd. OOO0OILIEHHOE ypaBHEHHE IEPBOTO W BTOPOTO 3aKOHOB TEPMOJWHAMUKU IS
MMOBEPXHOCTH paszfena (a3. M3MeHeHHe MOBEPXHOCTHOTO HATSIKCHHs JKHUJKOCTH Ha TpaHUIIS
C COOCTBEHHBIM IMapOM B 3aBUCUMOCTH OT TeMIepaTypbl, KpPUTHYECKas TemIepaTrypa IO
MenneneeBy.
Kanunnapnoie sagnenusn
Kanunnspuoe naBnenue. 3akon Jlammaca. 3aBUCHMOCTH JaBJIHHS Tapa OT KPUBU3HBI
MOBEPXHOCTH KUAKOCTH. 3akoH Tomcona. KamwmnspHas konaeHcauus. M3orepmudeckas
MEepEroHKa BEIIEeCTBA. 3aBUCHUMOCTb PAaCTBOPUMOCTH OT KPHBHU3HBI MMOBEPXHOCTU JIHUCIEPCHBIX
gactull (3akoH ['m66ca-OctBanbna-Opeiinainxa). PaBHoBecHas (opma kpucTamioB (3aKoH
I'u66ca-Kropu-Bynbda). CmauumBanme. KpaeBoit  yron. 3akon  HOnra  (cumoBoit
U DHepreTudeckuii BBIBOABI). COOTHOIIEHHE MEXIy padoTaMH KOTe3MH W aJre3ud Mpu
cMauuBaHuM. KamminspHoe TOMHATHE KUAKOCTH, ypaBHeHUe JKropeHa, KamujuispHas
MOCTOSIHHAS KUAKOCTH. M30upaTenbHOe CMaulBaHUE KaK METO XapaKTePUCTHKHU MOBEPXHOCTEN
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TBepAbIX Ten (MMopmibHBIX H JH0ooOHbIX). IloaHOE cMmauuBaHHE (TEPMOIMHAMHYECKOE
YCIIOBHE).

Ilosepxnocmubvle ag1eHUA U MEXAHUYUECKUE CEOTICHEA MEEPOLIX meJl

Paszpymenne u wu3MenbueHUe (AUCHEPTHPOBAHUE) TBEPIBIX TeN KaK (PU3HKO-XUMHUYCCKHUMA
nporecc o0pazoBaHusi HOBOH moepxHoctu. Teopust ['puddurca, ycaoBue camonpou3BOILHOTO
pacripoctpanenusi TpemuH. Dddext PeOunaepa: n3MeHeHHE MPOYHOCTH U TUIACTUYHOCTH Kak
CIIEICTBUE CHM)KEHUSI MOBEPXHOCTHON 3HEPruM TBEpIbIX Tel. OCHOBHBbIE (POPMBI MPOSBICHUS
addekra: iacTuuIupoBaHue, BO3HHKHOBEHUE XPYIKOCTH, CaMOTIPOM3BOJIEHOE
JMCTIeprupoBanue. TepMoanHAMHUYECKHE YCIOBUs TposiBiaeHus 3ddekra Pebunnepa. BrusHue
XMUMHMUYECKOM MPUPOJBl TBEPIABIX TEI M KUAKOCTEH HA BO3MOXHOCTb €ro IpOSIBICHUS.
DneKTpoKanWUISIpHBIN 3¢ deKT.

Aocopoyus na nosepxnocmu pazoena gas

Ancopbuust Kak caMOIPOU3BOJIbHOE KOHIEHTPUPOBAHNE HA IOBEPXHOCTH paszena (a3 BEIlecTs,
CHIDKAIOIIMX  Mek(pa3zHoe HaTspkeHue. OTHOCUTENBHOCTh  MOHSTHS  «IOBEPXHOCTHAs
aKTUBHOCTB» (3aBUCHUMOCTb OT MPUPOJIbl KOHTaKTHpYrIuX (a3). IloBepXHOCTHO-aKTHUBHBIE
METaJIbl.

Tepmonuuamuka mpouecca aacopbuuu. YpaBHeHue ancopOuuu [mbOca. 3aBUCHMOCTH
MMOBEPXHOCTHOTO  HaTsKeHHsT OT  KoHueHTpauuu IIAB.  VYpaBHennme IlIumkosckoro.
[ToBepxHOCTHasi ~ aKTMBHOCTb, €€ H3MEHEHHWE B  romojorndeckux psgax  [TAB.
Tepmonnuamudeckoe  obocHoBaHuMe  mpaBwia  TpayoOe-llrokmo.  PaGora  amcopOumm.
JluHaMuuecKkuii XapakTep ajcopOIMOHHOTO PAaBHOBECHUS HA MOBEPXHOCTH pa3jaena pactBop [IAB
— ra3. YpaBHeHue JIsHrMIOpa, ero cBsi3b ¢ ypaBHeHUsIMU [ u60ca, [lInmkoBckoro n @pymKuHa.
Crpoenue  MoHocioeB  pactBopuMbix  [IAB.  JIByxmepHOe  cOCTOSHME  BelIeCTBa
B IOBEPXHOCTHOM CJIO€, OpPUEHTAIMS MOJIEKYJI B Pa3peKEHHBIX M B HACBIIICHHBIX CIOSX.
VYpaBuenue cocrosiaust MoHoctost [TAB. Pacuet pasmepoB mosiekyn [TAB.

[ToBepxHOCTHBIE TIJIEHKH HepacTBOpUMbIX I[IAB; MOBEpXHOCTHOE JaBIIEHWE; METOAbI €ro
n3mepenus. Mzorepmbl nByxmepHoro namieHus. AncopOuus [TAB Ha moBepxHocTH paszaena
HECMEIIUBAIONIUXCS XuaAKocTe. Ancopoumsi [IAB u3 pacTBOpOB Ha MOBEPXHOCTH TBEPIBIX TEI.
[IpaBuiio ypaBHUBaHUS TOJISIpHOCTEN PebuHaepa.

dnexmponoeepxnocmuole A671€HUA 8 OUCHEPCHBIX CUCHEMAX

JBorino#t anektpuueckuii ciaoi ([DC). Ilpuumnbl oOpazoanus [IC. TepmommHamuueckoe
paBHOBECHE MOBEPXHOCTU paszfenia a3 ¢ yueToM 3JIeKTpUUYECKOil sHepruu. Mojaenu CTpoeHUs
H2C (teopun I'enpmrombia, ['yn-Uenwmena, Illrepna, I'pama). M3MeHeHwe mnoTeHIMANIA
B 3aBHCHUMOCTH OT pAcCTOSHUS OT IMOBEPXHOCTH /s CHIBHO U cjab0 3apsHKEeHHBIX
MOBEPXHOCTEN; BIMSIHMAE KOHLIEHTPALMU M 3apsiia MOHOB AJIEKTPOJIUTA. DIEKTPOKHHETUYECKUE
SBJIGHUA: DIEKTpodope3, dJIEKTPOOCMOC, TOTEHIUAIbl TEYEHHS U OCENaHUus; Teopus
I'enpMromneiia-CMOITyXOBCKOTO.  DIIEKTPOKMHETHYECKUH TOTEHIUAN;, TpPaHUIA CKOJBKEHHUS.
MeTo bl onpeieieHUs AIEKTPOKMHETHIECKOTO MOTeHIIUaA.

KoJsiouanble (IucnepcHbie) CHCTEMbI

Jluoghoonvie cucmemut

JlucnepralliOHHbIE METOJABl IOJIyYEHHUS JUCHEPCHBIX CHUCTEeM (30J1ei, SMyNIbCUH, IIEH,
asposozei). Ponrs I[IAB B mpomecax mosydeHUs AUCHEepCHBbIX cucTeM. CBs3b paboTh
JMCTIEPTUPOBaHMsl € TOBEPXHOCTHOM »sHeprueil TBepabix Ten. HMcnonb3oBanue s¢dexTa
Pebunnepa nans yMmeHblleHHs paboThl JucneprupoBaHus. KoHIEHCAIlMOHHBIE CHOCOOBI
MOJIydeHUsl JUCNEepCcHbIX cucteM. OOpa3oBaHue 30Jiell B Npollecce XUMHUYECKUX PEaKIHM.
TepMoauHaMuKa TOMOTEHHOIO M TeTEpOreHHOTo OOpa30BaHUS  KOJJIOMIHBIX  YacTHUI
npu ¢a3oBbIX mnepexogax 1-ro poma (teopust I['m6Oca-donbmepa). Pabota oOpazoBaHMs
3apojpiield  HOBOM (a3l  OOpa3oBaHMe uacTHUIl JUCIEpPCHOM (¢a3pl B mpoleccax
KpUCTAJIJIM3allMM W3 pacTBOPOB, KOHJEHCAIIMM TEPECBHIIIEHHOTO Mapa, KUIeHUs. MeTomabl
PEryIMpOBaHUS pa3MEPOB YACTHUL] B IUCIIEPCHBIX CUCTEMAX.

Juogpunvuvie oucnepcrvie cucmemoi
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Tepmoaunamuka  oOpa3oBaHUs IO (UITBHBIX KOJUIOMIHBIX CHUCTEM,; KpuTepuit
CaMOIIPOU3BOJIBHOTO JUCIIEPTUPOBAHUS (xputepuit Pebunnepa-llykuna).
Munennoo6pazoBanue B pactBopax [IAB. Kputudeckas KOHIEHTpAIHs MUIEIIIO00pa30BaHuUs
(KKM), ocHoBHble MeTobl onpeneneHuss KKM. DMnupuueckre 3aKkOHOMEPHOCTH M3MEHEHUs
KKM u MHHUMaJIbHOTO 3HAYEHHS MOBEPXHOCTHOI'O HATSHKEHHUS HA TPAHULIE pas3fena pacTBOP
I[TAB — Bo3ayx B romosoruueckux psaax ITAB. CtpoeHue npsmbIx ¥ 0OpaTHBIX MHLEIUT TPU
pa3muunbIX KoHIeHTpanusax [TIAB. TepmoauaaMuka MUILIEIIO00pa30BaHUS: TEIIOBBIE (D (HEKTHI,
poib  TUAPOGOOHBIX B3aMMOJAEHCTBHN, Auarpamma (a3oBbIX COCTOSHUH, TeMIlepaTypHas
3aBucumoctbh KKM; touka Kpadra. Comobminzanus (KoJIJIOUJHOE pacTBOPEHUE OPraHUUYECKUX
BEILECTB B MPAMbIX MULIEIIIAX).

Imynvcuu u nenst

OMyIbCUU. DMYNIbratopbl, TpuHIHMBI BeiOOpa [IAB nmnst crabuiuzanuu npsMbiXx U 0OpaTHBIX
smynbceuit. Ponib  ruapoduisHOMMNOPMIBHOTO Oanmanca Mosiekyiasl [IAB B crabuimzanuun
AMYJbCUI. DMYIbCUOHHBIE IUIEHKHM; UX CTpPOEHHE U (PaKTOpHl, BIMSIONIME HAa YCTONYMBOCTH
SMYJIbCHOHHBIX IUIeHOK. OOpamienue (a3 B sMynbCcHsX. TBepable 3Mynbraropbl. MeTomsl
paspymienuss smyiabcuid. [lenbl. Ctpoenne meH W ux kiaccudukamus. KpaTHOCTh meH.
[lenooGpa3zoBarenu, >(pGEKTUBHOCTb HX BIMSHHUS U CBSI3b C TUIAPOGUIBHO-TUHO(PUILHBIM
O6anmancoM wucnonb3yeMbix [TAB. BnusiHue 31eKTpoiauTOB Ha MEHOOOPa3yIOIIyI0 CIOCOOHOCTh
[TAB. [lennsble maeHKu, cTpoeHue, GaKTOpbl YCTOWYUBOCTH. YepHbIe TICHKH.

Aapozonu

Knaccudukarus aspo3oneit mo arperaTHOMy COCTOSTHHUIO YacTHIl AWCTEpCcHON (a3pl. Metoapl
MOJIyYeHUSI U M3MEpPEeHMs] Pa3MEpOB ad’pO30JIbHBIX YacTHIl. MOJeKyaspHO-KUHETHYECKHE
CBOMCTBA a’p030Jjiel (BBICOKO- W TPYOOJMCIEPCHBIX). DJIEKTPUYECKHE CBOWCTBA a’poO30JIeH,
MPUYMHBl BO3HUKHOBEHMS 3apsja Ha MOBEPXHOCTHM YACTHUIlL. ArperaruBHas yCTOWYUBOCTH
asposotieii. CriocoObl M 0COOCHHOCTH pa3pylieHus a’po3oiieid. [IpakTuueckoe MCMoJIb30BaHUE
a’po3oJiel (IpuMepsI).

YCcTOMYMBOCTDH TUCHEPCHBIX CHCTEM

Cedumenmayuonnas ycmou4ueocms

MouekynapHO-KUHETHUECKUE CBOMCTBA AMCIEpCHBIX cucteM. Jludpdysus B KOIIOUIHBIX
cucremax. 3akoH OuHIITeHa. CeIUMEHTAlMOHHBIA aHalW3 TMOJUIUCICPCHBIX CHUCTEM.
Koncranra cenumentanuu. Juddepennunanbuas KpuBas pacipeieieHus YacTHI[ 0 pa3Mepam;
WHTETpaJIbHAsl KpUBAas; MOCTPOCHUE MX W3 JAHHBIX [0 KUHETUKE HAKOIUIEHHUS OCaJKa.
CenumentannoHHO-1upHy3MOHHOE pPaBHOBECHE.

Azpecamuenasn ycmoiiuugocma

Teopus ycroitunBocTH THAPOPOOHBIX 30€ei (Teopust AJIDO). TepmoauHaMuKa TOHKUX TJICHOK.
PacknunuBaromee nasienue no [lepsruny. MonekynaspHas COCTaBJSOLIAs PACKIMHUBAOIIETO
JaBJICHUA. Y4YeT MOJIEKYJISAPHON MpUPOAbl KOHTAKTUPYIOIIUX (a3, A7 TOHKHX IICHOK
U chepruecKux YacTHIl. DJIEKTPOCTaTHUYECKas COCTaBIAIONIAS PACKIMHUBAIOIIETO aBJICHUS.
3aBUCHUMOCTB PHEPIHH B3aUMOICHCTBUS YACTUIL JUCTIEPCHOU (a3bl OT paCCTOSHUS MEXKY HUMH.
OcHoBHbIE (DAKTOpBI, BIUAIOININE HA arperaTuBHYI0 YCTOWYUBOCTb JHCIIEPCHBIX CHCTEM.
CrpykTypHO-MexaHudeckuii 0apbep (Teopusi Pebunaepa).

Koazynayusa 3onei anekmponumamu

Ilopor koarymsiuuu; 3aBUCUMOCTb KPUTHYECKOW KOHLEHTPALMU DJJIEKTPOJUTa OT pa3Mepa
U 3apaga Koarynupyromero uoHa (mpaBwio Ilymene-I'apau). AHTaroHusM M CHHEPrU3M
B JCUCTBUM JIEKTPOJIMTOB Ha Ipolecc Koaryasnuu. Koarynsuus cUiIbHO M €1abo 3apsKeHHbBIX
30j1ei (KOHLIEHTpAIL[MOHHAas M HeWTpanu3aluoHHas Koaryisuus). OOoCHOBaHME IpaBHiia
Hlynsue-I'apau u xputepus Ditnepca-Kopda B reopun AJIDO. Kunernka xoarynsaiun. Teopus
obicTpoii koarynsuu (CMOITYXOBCKHUI); OCHOBHBIE MOJIOKEHHS TEOPUU MEIJICHHOM KOarylsiuu
(H.®yxkc).

OcHogvl pu3uKo-xumuueckoii MEXaHuku

3aKOHOMEPHOCTH TEUEHHUs] CBOOOJHO-UCIIEPCHBIX CUCTEM TMOJ JCWCTBUEM MPUIO0KEHHOTO
nasneHus. 3akoH HproToHa. BnusHue KOHIEHTpauuu W (HOPMBI YACTHUIl JUCIIEPCHOM (a3bl
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Ha 3aKOHOMEPHOCTH TeueHHs (3akoH OHmTeiHa). CTpykTypooOpa3oBaHHE B UCIIEPCHBIX
cucreMax. BO3HMKHOBEHME M pa3BUTHE IPOCTPAHCTBEHHBIX CTPYKTyp. [Ipumpona koHTakTOB
MEXAY 3JeMeHTaMHu CTpYKTyp. Ilepuoauueckue ctpykrypbl. OOpa3oBaHHe U CBOICTBa IelleH.
Ornucanue TUCIIEPCHBIX CUCTEM Ha OCHOBE peojiornueckux mozener (Makcpemia, KenbBuna,
bunrama, I1IBenosa). Ilonnas peosoruueckasi KpuBasi.
Konnonano-xumMnyeckne 0CHOBbI OXPaHbI IPUPOABI
Oxpana npupobl. MeToabl OUUCTKU MPUPOJHBIX U CTOYHBIX BOJ, OCHOBAaHHbIE HA U3MEHEHUU
arperaTuBHOM M CEAMMEHTAlMOHHOW YCTOMYMBOCTH AMCIIEPCHBIX CHCTEM [eTepokoarynsuus
KaK METOJ paslelieHus aucrepcuii; mukpodmioranus. Ponb aspos3onieli B 3arps3HEHUU
OKpYKaroLEen Cpeibl.

4. Komnerenuum, gopmMupyembie B pe3yJibTaTe 0CBOCHHUS M CUMIIJIMHDI:

e (CnocobeH OCyIeCTBJATh MOUCK, KPUTUYECKUN aHaiu3 MHPOpMaL UM, NPUMEHSATh
CUCTEMHBIN MOAXO0/, [I/1S pellleHUs NOoCTaBJeHHbIX 3a4a4 (YK-1)

e (CnocobeH aHalM3UpPOBaTb M HHTEPHNPETUPOBATH pe3yJbTaTbl XUMHUUYECKUX
3KCNepUMeHTOB, HabitogeHui U uaMmepenui (OIK-1)

e (CnocobeH NPOBOJAUTH C COOJIIOJlEeHHEM HOPM TEXHUKH 6€30MacCHOCTH XMMHUYEeCKUU
JKCIIePHUMEHT, BKJ/II0Yasd CUHTe3, aHa/IU3, U3y4YeHUe CTPYKTYpPbl U CBOMCTB BeILeCTB U
MaTepHaJioB, UcClel0BaHUe PolLeccoB ¢ ux yyactueM (OIK-2)

e (CnocobeH NMPUMEHSATb pPacyeTHO-TEOPETHUYECKHUEe METOJibl /Il U3y4YeHUs CBOWCTB
BelleCTB M TMPOLECCOB € KX Yy4yaCTUeM C HCIOJb30BaHUEM COBPEMEHHOU
BbIuMCAUTeNbHOU TexHuku (OT1K-3)

e (CrmocobeH  UCMOJb30BaThb  CYLIEeCTBYIOLIMe  MpOrpaMMHble  NPOAYKTbl U
MHPOpMallMOHHble 6a3bl JAaHHbIX /ISl pelleHUs 3ajJad MNpodeccHoHaIbHON
JlesITeJIbHOCTU C y4eTOM OCHOBHBIX Tpe6oBaHUN HMHGPOPMALMOHHOW 6e30MacHOCTU
(OIIK-5)

e (CnocobOeH BbIOMpATh M UCIIOJIb30BATh TEXHUYECKUE CPEACTBA U METO bl UCTIBITAaHUH JIst
peuIeHust NCCIeA0BaTENIbCKUX 3a1a4 XMMUYECKON HAallPaBIE€HHOCTH, ITOCTABJIECHHBIX
crienuanucToM 6osiee Beicokoi kBamudukamnun (ITK-1)

e (CnocobeH 0Kka3bIBaTh HHPOPMAIIMOHHYIO MOJIEPKKY CHEIUAINCTaM, OCYIIECTBIISIFOIINM
Hay4HO-HUCcaenoBarenbckie padoTsl (ITK-2)

5. Ilnanupyemble pe3yJabTaThl 00y4YeHU s
B pe3ynbpTaTe 0CBOCHUS AMCHUIUIMHBI CTYJICHT HOJIAKEH

3Hamy:

J MECTO M POJb KOJUIOMTHOW XMMHH B IIEJIOCTHOHM CHCTeME 3HAaHUM, ee B3aUuMOCBS3b C
JIPYTMMU HayKaMH,

. MIOHATHS, ONIPEICIICHNUS, TEPMUHBI, UCIOJIB3YIOIINECS B Kypce KOJUIOUIHONW XUMUU;

. oco0Oble CBOICTBa MOBEpXHOCTEN paszzena (as;

. 3akoHOMepHOCcTH azacopbuuu [TAB u BousHUM aacOpOLMOHHBIX CIIOEB Ha CBOICTBA
JMCTIEPCHBIX CHCTEM;

. nuo¢uiIbHbIE U TUO(POOHBIE NUCTIEPCHBIE CHCTEMBI, UX CBOWCTBA U MPUMEHEHHE;

o OCHOBBI (PM3UKO-XUMUYECKON MEXaHUKH;

o KOJUTOUHO-XUMUYECKUE OCHOBBI OXPAHBI IPUPO/IBL.

ymemb:

o MIPUMEHSITH OCHOBHBIE TIOJIOKEHUS M MIOHSATHUS KOJUIOUTHOW XUMHUH;

. WCIOJIb30BaTh IMOJIyY€HHBIE SKCIIEPUMEHTANbHBIE JaHHbIE, 0000IaTh U JIelaTh BBIBOIBI
U3 MpaKTU4YeCcKor paboThI;

. CUCTeMAaTU3UPOBATh MOJNyYCHHBIC 3HAHHS M UCIOJB30BaTh UX YIS PEIICHHS KOHKPETHBIX
3a/1a4, BCTPEYAIOIIUXCS B Mpoliecce ydeOHOM AeITeTbHOCTH.

BJIA/IETh:

J OCHOBaMU y4YeHHS 00 YCTOMYUBOCTH JUCTIEPCHBIX CHCTEM;

o pacuyeTHBIMH METO/IaMU KOJTHMUYECTBEHHOTO OMUCAHUS TUCTIEPCHBIX CHCTEM;

58



J PSIOM METOJIOB MCCIIEIOBAHUS JUCHEPCHBIX cucteM, ancopbuuu I[TAB Ha pazauuHbIX
MOBEPXHOCTAX paznena das.
6. O01mast TPy10eMKOCTb JUCHUIJINHBI:
5 3auetHbix exunmuil (180 gacos).
7. ®opMa KOHTPOJIA:
[IpomexyrouHas arrectanus — 3k3aMeH (7 cem.).

TeopeTH'{ecmle OCHOBBI Heopra}mqecm)ii XHUMHH

1. MecTo ucuunaiuHbl (MOAyJis1) B CTPYKType 00pa3oBaTe/bHOM POrpaMMbl

Jucuumnuza «TeopeTnueckre 0CHOBbI HEOPraHWYECKOW XUMHM» BXOJUT B 0a30BYIO 4acTb
omoka b1 «Jlucuurmmiuael (MOIyiH )» Kak o0s3arenpHas nuciuiumia b1.5.18.

2. llenb ocBOEHUSI TUCHMILINHBI:
J yriayOlieHrne 3HaHU| CTYAEHTOB 10 OCHOBHBIM pa3JiellaM HEOPraHU4eCKOW XUMHUU.

3. KpaTtkoe conep:kanue JUCHUTIIHHBI
[IpyHIMOBI ~ AJIEKTPOHHOTO  CTPOEHHS  MOJEKYIspHbIX  cucreM. CTpoeHue  aToMOB.
[leproauueckas cucreMa 3JIEMEHTOB.
Xumuyeckasi cBA3b. KoBalleHTHbIE M TUIEPBAJIICHTHBIE CBs3U. [Ipupona BOAOPOAHON CBS3H.
MounekynspHbele OpOHUTaNu, U303JEKTPOHHBIE MOJEKYJbl. BaneHTHoe mpuOmmkeHue B TeOpuu
MO. OpburaneHbie B3auMojeicTBus. BaneHTHOCT, aromMa B MoseKkyne. AHU30TPONUS
pacrpeneneHus BaJEHTHOM SJIEKTPOHHOW TIUIOTHOCTH. BanieHTHOCTh pagukana. [lpuHnmn
coxpaHeHHUs opOUTaIbHON cuMMmeTpun. KoMIiekcHbple MHOTOsITIEpHBIE coenHeHUS. [IpuHIUTIBI
AIIEKTPOHHOTO CTPOEHHUS KJIAcTepOB. JIEKTPOHHO-BO30YXJECHHBIE COCTOSIHUSI KJIaCTEPOB.
Peakmmonnast cmoco6HOCTh KiacTepoB. KiacTepHbIii katanu3. Y4eHHe O B3aMMOCBSI3H CTPOSHUS
M CBOMCTB MOJIEKYJSIDHBIX CHCTEM (COCTaB — CTPOCHHE — CBOMCTBA — (PYHKIHMH). XUMHUYECKAs
KHHETHKa ra3odasHeix peaknuil. Kunermueckoe ypaBHeHue bombrnmana. Pacnpenenenue
MakcBemia. IlepBoe Havanmo TtepMoauHaMuku. [IpuOnvkeHHbIE pemieHus. XuMHUYecKas
TepMOJMHAMHUKa (paBHOBECHass U  HepaBHOBecHas). (DU3MKO-XMMHUYECKHE  CUCTEMBI.
Tepmonunamuka. ®otoxumus. PaBHOBecHOe cocrosiHue (razoBas (aza). CraTtucrhyeckas
TepMOJMHAMUKA HJCAIBHOTO ra3a. PaBHOBecHOe cocrosinue (xuakas ¢aza). Ctaructuueckas
TepMOJIMHAMHUKa peanbHOro Traza. CTpykTypHas Mojeiab JKUAKOCTH. OKHUCIUTENBHO-
BOCCTaHOBUTEJIbLHbBIC peaxIum. OKHCIUTETHLHO-BOCCTAHOBUTENBHBIE MOTEHIIUATIBL.
OxucANTENEHO-BOCCTAHOBUTEbHBIE MONTypeakiuu. J{uarpammel Jlatumepa, ®pocra.
MerTo1pl HiccleIOBaHUS HEOPTaHUYECKUX coeuHeHui. Judpakiuonnble, CIEKTPOCKONHMYECKHUE,
SMP, SIKP. Marautable cCBOMCTBA BemecTB. PU3NKO-XUMHUYCSCKUM aHAIN3.

4. Komnerenuuu, popmMupyembie B pe3y/ibTarTe 0CBOECHUS IMCHUIINHDI .

e (CnocobeH OCyLeCcTBJATb NMOUCK, KPUTUYECKUN aHa/In3 UHPOpPMaLMH, NPUMEHSATh
CUCTEMHbIN NOAXO0/ [Jis pelleHus NocTaB/leHHbIX 3a7a4 (YK-1)

e C(CnocobeH aHa/JM3UPOBAaTb U UHTEPIPETUPOBATb pe3yJbTaTbl XHUMHUYECKUX
3KCIepUMEHTOB, Hab/logeHur U uamepenun (OIK-1)

e (CnocobeH MNPOBOAUTH C COOJIOEHUEM HOPM TEXHUKH 0€30MaCHOCTU XUMHUYECKUU
3KCIIEPHUMEHT, BKJ/II0Yasl CUHTE3, aHaJIUu3, U3yYeHUe CTPYKTYPhbl U CBOMCTB BEILECTB U
MaTepHaJioB, uccjle0BaHUe poLeccoB ¢ ux yyactrueM (OIIK-2)

e (CnocobeH MpPUMEHSITb pPacYeTHO-TEOPETUYECKHE METOJIbl [/ U3y4eHUs CBOMCTB
BElleCTB M TMPOLECCOB € KX Yy4yaCTUeM C HCIO0Jb30BaHUEM COBpPEMEHHOU
BbIYUCIUTENbHON TeXHUKH (OTIK-3)

e C(CnocobeH  HCHOJb30BaTh  CyLIECTBYIOL[Me  MNpPOrpaMMHble  NPOAYKTbl U
MHbGOpMaLMOHHble 0a3bl JaHHbIX [Jis pelleHUus 3aj4a4 npodecCHOHaTbHOU
JleITEJIbHOCTU C YYE€TOM OCHOBHBIX TPeOOBAaHUMU MHPOpPMALMOHHOW 6€30MacHOCTHU
(OITK-5)

e CnocobeH 0ka3pIBaTh HHPOPMAITMOHHYIO MOACPKKY CIICIUATHCTaM, OCYIIECTBISIOIUM
Hay4YHO-HccienoBareabckue padorsr ([TK-2)

5. Ilnanupyemble pe3yJbTaTbl 00y4eHHs
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B PE3YyIbTATC OCBOCHUA AUCHUIIJIMHBI CTYACHT AOJIZKEH:

3Hamo:
° (yHIaMEHTaJIbHBIE OCHOBBI B3aMMOCBSI3H CTPOCHUS, COCTaBa, PEAKIIMOHHON CIIOCOOHOCTH
U CBOMCTB HEOPTaHMYECKUX COCIUHEHUN;
° YETKO IMPOCJIEKUBATH OCHOBHBIE 3aKOHOMEPHOCTM HM3MEHEHHU CBOWCTB 3JIEMEHTOB M
COCOUHCHU.
ymemb:
° MPOTHO3UPOBATH CBOMCTBA JJIEMEHTA M €r0 BAXKHEHIIMX COCIUHEHUHN M0 MOJIOKEHHIO
a1eMeHTa B nepuoanyeckoit cucreme .M. Menneneea;
° ONpPENENATh BO3MOXKHOCTh M IYTh CaMOIPOU3BOJIBHOTO MNPOTEKAHUSI XUMHYECKUX
MPOLECCOB, B OCHOBE KOTOPBIX JIEKAT PA3IMUYHbIE XUMUUECKUE PEAKIIUN;
° MO0MPaTh ONTUMAJIFHBIC YCIOBHS IPOBEICHUSI XUMUUECKUX PEaKIIU;
e1a0emo:
° npodeCcCHOHANBHO TMPOPUIUPOBAHHBIMUA 3HAHUSIMU M TIPAKTUYCCKUMH HaBBIKAMHU B

00J1aCTH HEOPraHUYECKONU XUMUHU.

6. O0mas TPyA0eMKOCTb AU CHUIJINHBI:

7 3adeTHBIX enuHMII (252 gaca).

7. ®opMa KOHTPOJIA:

[IpomexyTouHas aTTecTanus — 3K3aMeH (8 cem.).

Pycckuii 13bIK U KyJIbTYpa pedu

1. MecTo ucuunauHbl (MOAyJisi) B CTPYKType 00pa3oBaTe/bHOM MPOrpaMMbl

Juctunnuna «Pycckuil sI3pIK M KyJAbTypa pedr» BXOIUT B 0a30Byl0 4acTh Oyioka Bl
«Iucuurmmmabl (Moynn)» Kak o0s3atenbHas qucimmuinaa b1.0.19.

2. Ilesik oCBOEHUS AUCHUILIUHBI:

® TIOBBIIICHHUE PEYCBOM IPAMOTHOCTHU CTY/ICHTOB (KaK MUCbMEHHOM, TaK U YCTHOM);

3. Kpartkoe cogep:xaHue IuCUMILTHHbI
KyabTypa peun. OCHOBHbIE MOHATHS Kypca
S3bIKk U peub. DYHKIUHU s3bIKA. EAMHULIBI A3bIKA. YPOBHHU SI3bIKA.
IloHsiTHE COBPEMEHHOI0 PYCCKOI0 JIUTEPATYPHOIO SI3bIKA
Pycckuil s3bIKk B COBpPEMEHHOM MHpe. Pa3HOBUAHOCTH pPYCCKOTO HAlMOHAJIBHOTO SI3bIKA:
JMaNIeKT, MpOoCcTopedre, >KaproH. JluteparypHblii S3bIK Kak BbIciIas (opma cCylecTBOBaHUS
S3bIKA.
Hopmbl cOBpeMeHHOIr0 pyccKoro JIMTepaTypHOro si3bIKa
@doHeTHYeCKHMEe  HOPMBI:  OpPOSIMUYECKHE U  aKIEHTOJOrM4eckue HOopMbl.  Hopmel
CIIOBOYMOTpeOsieHus. YoTpebieHne CHHOHUMOB, aHTOHUMOB, OMOHUMOB, TTAPOHHUMOB B PEYH.
YnotpebneHue HWHOS3BIYHOW JIeKCUKH. [IpUYMHBI BO3HUKHOBEHHUS PEUEBBIX  OMIMOOK.
TaBTonorus u nieonasm.
DOYHKIHMOHAILHBIE CTHJIU PYCCKOI0 SI3bIKA
PasroBopHass peubr B cucTeMe (PYHKIMOHAIBHBIX Pa3HOBUAHOCTEH pPYCCKOTO JIUTEPATYpPHOTO
S3bIKa. YCNOBHS ()YHKIIMOHUPOBAHUS Pa3TOBOPHOM peYH, pOJIb BHES3BIKOBBIX (PaKTOPOB.
Hayunspiii ctunp. Crnenuduka UCHOIB30BAHUS JIEMEHTOB PAa3IMYHBIX S3BIKOBBIX YPOBHEH B
HayyHOUW peun. PeueBbie HOpMBI ydeOHON W HaydHOH cdepbl AestenbHOCTH. OdunmanbHO-
JIeNIOBO CTHIIb, cepa ero (YHKIIMOHUPOBAHHUS, KAHPOBOE pasHOOOpasue. SI3bIkoBbIe GOPMYITBI
oduIMaANBHBIX JOKyMeHTOB. [IpaBuia opopmiienus: JOKyMeHTOB. PeueBoii STHKET B TOKYMEHTE.
Oparopckas peub
OcobenHoctu yCcTHOU myOnuyHOM peuu. Opatop u ero ayautopus. [loaroroBka peuu: BBIOOD
TEMBI, 1IeJIb PE€UH, IOUCK MaTepHalla, Hayajlo, pa3BEPThIBAHUE, 3aBEPIICHUE PEUH.

4. KomnereHuunu, popMupyemMblie B pe3y/bTaTe 0CBOCHHS JUCHUNINHBI!

Crnoco6eH oCyleCTBIATD AeJ0BYI0 KOMMYyHUKALMIO B yCTHOW U MUCbMEHHOU popMax

Ha roCylapCTBeHHOM si3bike Poccuiickoit @Penepaniu 1 MHOCTPAHHOM (bIxX) s3bIKe(ax)
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(YK-4)
5. Ilnanupyemble pe3yJbTaThl 00yUeHHUs
B pesynbraTe 0CBOCHHUS AUCHUILIMHBI CTYICHT HOJIZKEH:
3HaAMb:
J (GyHKIUY SI3bIKA U PEUH;
o HOPMBI JINTEPATYPHOTO S3BIKA;
o (YHKIIMOHATBHBIC CTHIIN SI3BIKA;
ymembs:
J COOIII0IaTh HOPMBI COBPEMEHHOTO PYCCKOT'O JIUTEPATYPHOTO SI3bIKA;
J CTPOMTH TEKCT Pa3HBIX CTHIICH;
J CTPOMTH TEKCT Pa3HbBIX KAHPOB;
®  WCHOJB30BaTh  TOJNyYEHHBIE  3HAHUA B TPO(ECCHOHANBHOW  JEATENbHOCTH,
B MEXKJIMYHOCTHOM OOIICHHUH;
eénaoemp:
. CIOCOOHOCTBIO K JIJIOBOM KOMMYHHKAIIUU B PO (hecCuoHaIbHOM cdepe.
6. O01mast TPy10eMKOCTh JUCIHUNJIMHBI:
2 3aueTHBIC enuHUIIBI (72 Jaca).
7. @opMa KOHTPOJIA:
[Ipomexyrounas aTrrectanus —3a4et (1 cem.).

IIpaBoBenenue

1. MecTo ucuunauHbl (MOAyJis1) B CTPYKType 00pa3oBaTe/ibHOM MPOrpaMMbl

HMucnunnuna «[IpaBoBeneHne» BXoauT B 0a3oByr0 yacTh Oyioka bl «JlucrumauHsr
(Momymn)» kak oOs3aTenpHas auctumiraa b1.0.20.

2. Ilesik ocBOEHUS AUCIHUTLIUHBI:

. dbopmupoBaHre HadaJbHOTO (yHIaMEHTAa MPABOBOTO CO3HAHUSI M TPABOBOM KYJIbTYPHI
MOJIOJIOTO  TOKOJICHUSI, IEJOCTHOTO TMPEACTABICHUS O TOCYJapCTBEHHO-TIPABOBBIX
SIBJICHHSIX, UTPAIOIINX BEIYIIYIO POJIb B PETYJIUPOBAHUH )KU3HU COBPEMEHHOTO O0IIECTBa;

. (hopMUPOBaHHUE YBAKHUTEIHHOIO OTHOIICHHS K TOCYJAapCTBEHHO-TTPABOBBIM MHCTUTYTaM H
OCO3HAHUS HEOOXOAMMOCTH MPUOOPETESHUSI MPABOBHIX 3HAHUI;

. OBJIQJICHUE TPAKTUYECKUMHM HaBBIKAMH W TIpUEMaMH, HEOOXOAMMBIMH B Oymymien
poheCcCHOHANTBHOM U COITUATBHOM JIEATEILHOCTH;

. BOCIIUTAHHE OTBETCTBEHHOCTH 3a CBOE MOBEJICHHE B OOIIECTRE.

3. Kpartkoe cogep:xaHue U CHHUILITHAHBI

OO0ume mMoJI02KeHUS 0 TOCYJAPCTBE U MpaBe

OcHoeHble nonamus o 2ocyoapcmee

[lonsitTne u mnpu3HaKuW rocynapcTBa (OCHOBHBIC, (akyiabTaTHBHBbIE Mpu3Haku). CyIIHOCTh

rocynapcTBa: kiaccoBblii moaxon (mosunuu K. Mapkca, ®@. Durensca, B.W. Jlenuna), oOmie-

counaneHblii moaxon (mozunuu M. Jlokka, T. Ixxeddepcona, . duapo, K-XK Pycco). Teopuun

MPOUCXOXAeHUs rocyaapcTa. [lonstue u anemeHTsl Gopmbl rocynapcta. @opma mpaBlIeHUS:

MOHATHE, BUJBL. ['0CyIapCTBEHHBIH (TOJUTUYECKUI) PEKUM.

OcHnoenvle nonamus o npase

[IpaBo B cucreme coumanbHbIXx HOpM. Teopum mpoucxoxjaeHus npasa. [loHaTHe u npu3HAKK

npaBa. Mcrounuku mnpaBa. HopmaTHMBHO-IpaBOBOM aKT: MOHATHE, MpU3HAKHU, BUIbl. Hopma

npaBa: MOHATHE, MPU3HAKU, CTPYKTypa, Buibl. Cuctema npaBa. Peanusanust mpaBa: HOHSTHE,
¢dopwmsl, npusHaku. [IpruMeHeHue npasa.

KoncTntynnonsnoe npaso

[Ipeamer, ™MeTOa KOHCTUTYLUHMOHHOTO TipaBa. VCTOYHMKM KOHCTUTYLIMIOHHOTO  IIpaBa.

HopmatuBHO-ipaBOBbI€ aKThl: KOHCTHUTYIHS P®, denepanbHble KOHCTUTYIIMOHHBIE 3aKOHBI,

(benepanbHble 3aKOHBI, 3aKOHBI CyObekTOB P®. Ilon3zakoHHble akThl: ykaswl [Ipesupenta PO,

nocranoBieHus: [IpaBurensctBa P®D, BenoMcTBeHHbIE MOA3aKOHHBIE akThl. KoHcTtuTyuus PO,

OCHOBHBIE UePThI: BEPXOBEHCTBO, CTAOMIBHOCTh, HAPOIHOCTD, PEATbHOCTb.
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AJZIMMHHCTPAaTHBHOE NPaBO
[loHsiTHE M MECTO aAMUHUCTPATUBHOIO IIpaBa B cUCTEME lopuaudYecKux Hayk. [loHsatue u
CTPYKTypa aJMUHUCTPATUBHBIX IPABOOTHOLICHUH. AJMUHUCTPATUBHAS OTBETCTBEHHOCTD.
IIpou3BoCTBO MO aAIMUHUCTPATUBHBIM JieiaM. AJIMHMHHUCTPaTUBHBIN IpOLECC.
I'paiknanckoe npaBo
Ncrounnku rpaxaanckoro npasa. IloHATHE rpak1aHCKOro MpaBa U MECTO I'PAXKIAHCKOIO MpaBa
B cHUCTeME Iopuauueckux HaykK. [loHsSiTHE M CTpPyKTypa TIpakJaHCKUX MPaBOOTHOIIEHHH.
CyOBeKThI TpaKJaHCKUX MTPaBOOTHOIIEHHHA. [IpaBo cOOCTBEHHOCTH M €T0 3alIuTa.
YroJsoBHoe npaBo
VYrojoBHOE IpaBO, €r0 MECTO B CHUCTEME IOPUAMYECKMX HayK lIpHHLMIBI YyrojJOBHOrO IpaBa.
[Tonatue yronmoBHoro 3akoHa. [loHsTHe, Npu3HAKW U KaTeropuu mpectyruieHuii. Cocras
MIPECTYIICHUS.
Tpynosoe npaBo
[Ipenmer TpynoBoro mpasa, ero HpuHUUIBL TpynoBoi noroBop. Pabouee Bpems u Bpems
otabixa. Oxpana Tpyaa. Jucnumniauna Tpyaa.
CemeiiHoe npaBo
[Tonarne cemeliHoro mpasa. [IpuHnMmIBI cemelHOro 3akoHoAarenbcTBa. [lopsaaok M ycnoBus
3aKJIIOueHusl U pacropxeHus Opaka. IlpaBa m oOs3anHOCTH cynpyroB. [IpaBa u o6si3aHHOCTH
pOIUTENEH.

4. Komnerenuuu, popmMupyemMsblie B pe3y/ibTaTe 0CBOCHHUS AUCHUIIMHBI!

e (Cnoco6GeH OCylIeCTBJIATh MOUCK, KpUTUUYECKUN aHa/JIU3 UHGOpMaLUH, NIPUMEHSTh
CUCTEMHBIN MOAXO0/, JI/Is pellleHUs NOCTaB/JeHHbIX 3a4a4 (YK-1)

e C(CnocobeH ompefesATb KPyr 3aJad B paMKax IOCTaBJEHHOW LeJIM U BbIOUPAThb
ONTUMaJIbHBIE CIIOCOOBI UX pelleHHUs, UCXO0JA U3 JeUCTBYIOUIMX NPAaBOBBIX HOPM,
MMeIuXCca pecypcoB U orpanudenuit (YK-2)

e 5. I[lmanupyempble pe3yabTaTbl 00y4eHUs

B pesynpraTe 0CBOEHUS AUCHUIIIMHBI CTYACHT NOJIKEH:

3Hamy:

J KOHCTUTYIIMOHHBIE OCHOBBI OpraHM3aluu rocyaapctBa u oOmiectBa Poccuiickoii
denepanuu;

. OCHOBBI OTPACJIel POCCUICKON MPABOBOM CUCTEMBI,

J OCHOBBI MEKIyHapOHOTO MPaBa,

ymems.

J aHAJIM3UPOBATH U TOJIKOBATH HOPMBI IIPaBa;

. MpPaBWJIbHO TMPUMEHATh MPABOBBIE HOPMBI, NPUHUMATh pemieHUs B  cdepe

npodeccuoHaIbHOM NIEATENbHOCTH M COBepliaTh B JTOM cdepe (dakTuyeckue U
IOPUANYECKUE ACUCTBUS B TOYHOM COOTBETCTBHH C 3aKOHOM;

enaoemp.

. FOPUIAYECKON TEPMUHOIOTHUEN;

. HaBbIKaMU pabOTHI C HOPMATUBHO-TIPABOBLIMH aKTaMU;

. HaBbIKAMHU aHaJM3a MPaBOBBIX SBIECHUM M KOH(MIMKTOB B OOIIECTBEHHBIX OTHOIICHHSX B

cdepe mpodeccruoHaNbHOM 1eATeTbHOCTH.

6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:

2 3a4eTHbIe enquHUIBI (72 daca).

7. ®opMa KOHTPOJIA:

IIpomexxyrouHas arrectanus — 3a4et (4 cem.).
®usuyeckas KyJbTypa U COpPT

1. MecTo mucuunIuHbI (MOAYJIs1) B CTPYKType 00pa30BaTe/bHOH POrpaMMbl
Jucuumnna «®Pusnyeckas KylbTypa» BXOAUT B 6a30ByI0 yacTh 6J0ka b1 «JlucuuruimHel
(Momynm)» kak obOsi3aTenbHas qucumimiaa b1.0.21.
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2. llenb ocBOCHUSI NUCHMILINHBI:

. dbopmupoBanre (GU3NYECKOW KYJIBTYpPhl JIMYHOCTH M CIOCOOHOCTH HampaBIEHHOTO
WCTIOJIb30BAHUS PA3HOOOPA3HBIX CPEACTB (PU3UUECKON KYJIBTYpHI, CIOPTa M TypU3Ma s
COXpaHEHHS U YKPEIUICHHUS 370POBbA, MCUX0(U3NIECKOI MOJATOTOBKU M CaMOIOTOTOBKH
K OyIymiei >ku3Hu | MpoeCcCHOHAITBHON IeATEIIBHOCTH.

3. KpaTtkoe coaep:kaHue 1UCHUILINHBI

@dusnyeckas KyabTypa B OOMIEKYJIBTYpHOW W TNPO(ECCHOHATIBHOM IMOArOTOBKE CTyAeHTOB. Ee

COLMaJIbHO-OMOJIOrHuecKre OCHOBBI. Pu3nueckas KyJabTypa U CIOPT KaK COLMaIbHbIE (PEHOMEHBI

obmiectBa. 3akoHoxarenbecTBO Poccwiickoit denepannu 0 (U3UYECKON KYyIbType M CIIOpPTE.

dwusnueckas KynbTypa JudHOCTH. OCHOBBI 3710pOBOTO 00pa3a »u3HH cTyneHTa. OcobeHHOCTH

WCTIOJIb30BAHUS CPEACTB (PU3UUECKOM KYIbTYPHI JUTSI ONTUMHU3AIUH pabdoTocriocoOHOcTH. OOImas

¢duzmyeckass W croenuaigbHas TMOATOTOBKA B cucTteMe (usmyeckoro Bocnurtanus. Cropr.

WnnuBuayaneHblii  BBIOOP  BUAOB  ClOpTa WM CHCTEM  (PU3MYECKUX  YIPaKHEHH.

[IpodeccuonanpHO-ipukIagHas (usnueckas TMOATOTOBKA CTYAEHTOB. (OCHOBBI METOJUKHU

CaMOCTOSITENbHBIX 3aHSTUI U CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OPraHUu3Ma.

4. Komnerenuuu, gopmMupyemblie B pe3yJibTaTe 0CBOCHHUS JMCIHUIJIMHBI:

e (Cnoco6eH noAAepKMUBATh JOKHBIA YPOBEHb PU3NUYECKON NOATOTOBJIEHHOCTH AJIs
obecriedeHUs1 TMOJHOLEHHON COLMa/IbHOM M NpodecCHOHaNbHOW [1esITeIbHOCTH
(YK-7)

e 5. I[lnanupyembie pe3yabTaTbl 00y4eHUs

B pe3ynbraTe 0cBOEHUS AUCUUILIMHBI CTYACHT HOJIKEH:

3Hamy:

J KYJIbTYpPHOE, HCTOPUYECKOE HacieAue B 00yacTH (PU3NYECKON KYyJIbTYPbI; TpPaIUIHH
B o0Osacti (U3MYECKOM KYJIBTYPhl YEJIOBEKA; CYITHOCTh (PU3UUYECKOH KyJIbTYphl B
pa3nuuHbIX cepax KU3HU; IEHHOCTHbIE OPUEHTAlMU B 00JacTH (PU3NYECKON KYIbTYpHI;
3/I0pOBbE YENIOBEKa KaK LIEHHOCTh U (DaKTOPBI, €T0 ONPEACIIAIONINE;

J MMEeTh 3HaHMS 00 OpraHM3Me ueJoBeKa Kak eOuHOW  caMopa3BUBAIOLIEHCs
U caMOperynupymoomencs OHOJOTHYECKOM CUCTeMe; O MPHUPOJAHBIX, COLHUAIbHO-
SKOHOMMUYECKUX (PaKTOpax BO3JCHCTBYIOIIMX HAa OPraHU3M YEJIOBEKa; O aHATOMUYECKHX,
MOP(OJIOTUUECKUX, (PUINOJIOTUYECKUX U OHOXMMHUYECKUX (YHKIMSIX YEIOBEKa; O
cpenctBax (hU3MUECKOM KylIbTYphl U CIOpPTa B YIOPABIEHUU U COBEPLICHCTBOBAHHUU
(YHKIIMOHATBHBIX BO3MOJKHOCTEW oOpraHu3Ma B IEJIIX OOECHeueHHUs YMCTBEHHOW U
(buznuecKoi 1eATenbHOCTH;

J 0 HEOOXOAMMOCTH COOJIOACHHUS 3I0pOBOrO o0pa3a KHU3HH, €ro COCTaBISIOLIUX;
WHTErpUpOBaTh IMOJIyY€HHbIE 3HaHUS B (OPMHUPOBAHHUE NPOPECCUOHAIBHO 3HAYUMBIX
YMEHHMI U HAaBBIKOB; 3HaTh CIOCOOBI COXPAHEHUS U YKPEIUICHHs 3I0pPOBbS; B3aUMOCBS3b
oO11eil KyabTyphl CTYICHTA U €r0 00pasa >KU3HU; 3HaTh O BIUSHUU BPEAHBIX IPUBBIUEK HA
OpraHu3M YeJIOBeKa.

ymembp:

J noa0upaTh CHCTEMbl (DU3UYECKUX YHOPAXHEHUH [UId BO3JCHCTBHA Ha OINpe/eIeHHBIE
(GyHKLIMOHATIBHBIE CUCTEMBl OPraHU3Ma YeJI0BEeKa; 103UPOBaTh (PU3HUECKUE YIIPAKHEHUS B
3aBUCUMOCTH  OT  (IM3MYECKON  MOJrOTOBIEHHOCTM  OpraHM3Ma;  OLIEHUBATh
(YHKIMOHATIBHOE COCTOSHHE OpraHu3Ma ¢ MOMOIIBIO ABUTaTEeIbHBIX TECTOB U PACUETHBIX
WHJIEKCOB;

J NPUMEHATh METOAbl MPOU3BOJCTBEHHON (M3MUECKON KyabTypbl Ui paboTaromux

CMELUAINCTOB Ha MPOM3BOJCTBE, HCIOJIB3Ysl 3HAaHUS B OCOOEHHOCTSX BBIOOpa GopMm,
METOJIOB U CPEJCTB (PU3UUECKON KyIbTYpHl M cIIOpTa B pabouee W CBOOOJHOE BpeMs ¢
Y4ETOM BJIMSIHUS MHIUBUAYAJIbHBIX OCOOCHHOCTEH, reorpado-KIMMaTHYECKUX YCIOBUN U
Ipyrux (pakTopos;

J noaoupaTh M TNPUMEHSATh CpeICTBa (PU3MUYECKOW KyJIbTYPHI ISl OCBOEHHUS OCHOBHBIX
JIBUTATENIbHBIX JIEHCTBHIA; OLIEHUBATh YPOBEHb PA3BUTHS OCHOBHBIX (PM3UYECKUX KAYECTB C
MOMOIIBIO JBUTaTEeNIbHBIX TECTOB M IIKaJl OLIEHOK; MCIOJb30BATh CPEACTBA (PU3UUECKOM
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KYJIBTYpBl U CTIOpTa Al (POPMHUPOBAHUS TICUXMYECKUX KAueCTB JIMYHOCTH; HCIIOJIb30BATh
pa3uyHbIE CHUCTEMBbl (PU3MUECKUX YNPaXHEHUH B (OPMHPOBAHMHU 3I0POBOTO 0Opasa
KHU3HU; TPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHMi, B TOM YHMCIIE M OMOYNpaBJICHUS Kak
crioco0a 0TKa3a OT BPEHBIX IPUBBIUCK.

enademu:

J 3HaHUSMHU O (PYHKIIMOHAJIBHBIX CHCTEMaxX W BO3MOYKHOCTSIX OpTaHU3Ma, O BO3ICHCTBUU
MPUPOIHBIX, COIUAIBHO-IPKOHOMHUYECKUX (PAKTOPOB M CHUCTEM (U3NYECKUX YIPaKHEHHUH
Ha OPraHM3M YeJOBEKa, CIOCOOEH COBEPIICHCTBOBATH OTIENBHBIC CHCTEMBl OPraHH3Ma
C TIOMOUIBIO Pa3IMYHBIX (PU3NIECKUX YIIPAKHEHHI;

J 3HAHUSIMU U HaBBIKAMH 37I0POBOTO 00pa3a >KM3HH, CIIOCOOaMU COXPAHEHUS M YKPETUICHHS
3II0POBBSI, CIIOCOOEH CJIE0BATh COLMAIBHO-3HAYMMBIM MPEICTABICHUAM O 370POBOM
00pa3se KU3HU, MPUIEPKUBATHCS 3I0POBOTO 00pa3a KU3HU;

J METOJIAMH ¥ CpPEACTBaMHU (PU3MUECKOW KYIBTYpPhI, CAMOCTOSITEIFHO NMPUMEHATh WX IS
MOBBIIICHUSI  IANTAlMOHHBIX  PE3€PBOB  OpPraHM3Ma,  YKPEIUICHHS  3JI0POBbS,
CaMOCTOSITEIIbHO COBEPIIEHCTBOBATH OCHOBHBIE (PM3MUECKHE KauyecTBa OCHOBAMH OOIIEH
(GU3NIECKOH MMOATOTOBKHU B CUCTEME (PU3NIECKOTO BOCTIMTAHUSI.

° 6. O0mast Tpy10eMKOCTh AUCUUIIJIMHBI:

10 3auetHbIX eauHull (360 4acoB) — ANIEKTUBHBIE KypPCHI, 2 3aueTHbIE eqUHUIBI (72 yaca) —

TEOPETUYECKUI KYpC.

7. @opMa KOHTPOJIA:
[IpomexxyTounas arrectamus — 3a4eTsl (1-5 cem.), sk3amen (6 cem.).

Ilenaroruka u mCUX0J0TUs
1. MecTo nucuuninHbl (MOAYJs1) B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl
Huctunnuna «llemaroruka U MCUXoOrus» BXOIUT B 0a30Byr0 dacTh Oi0ka bl «JluciuminHb
(Momymn)» kak oOs3aTenpHas auctuuinaa b1.0.22.
2. lleab ocBOEHMSI AN CIUTIIMHBI:

. dhopMupoBaHHE TPEICTABICHUS O TMEJAaroruke Kak Hayke, O ee¢ 3amavax, (QyHKIUsX,
METOJIaX, OCHOBHBIX KaTErOpHsAX: 0Opa3oBaHME, BOCIUTAHUE, O0yYCHHE, Meaarorudeckast
JIeSITEIbHOCTD, IEAArOTHISCKOES B3aNMOICHCTBHE, IIeJarOTHUYECKUE TEXHOJIOTHH.

3. Kpartkoe cogep:xaHue U CHHILIHAHBI

Ilegarornka Kak HayKa 0 BOCIIUTAHUM

Heoazozuka 6 cucmeme ueno6eKoO3HaHUA

[lemaroruka B cucreMe Hayk o u4enoBeke. OOBEKT, mnpeameT, QYHKIUH, CTPYKTypa

nenarorndeckoil Hayku. KareropuanbHblid anmapar neaaroruku. [lenarornyeckue napajgurmol U

UMBWIM3AMOHHO-KYJIbTYPHOE pa3BUTHUE MEAArOTMKM Kak Hayku. COOTHOIIEHHE OCHOBHBIX

MeJarornyecKux MoHATUN. B3anMocBs3p Hayku u npaktukd. OOpa3oBaHHE Kak OOLIECTBEHHOE

SIBJICHUE U Tlefaroruyeckuit mpouecc. CMbICa ryMaHu3auu oOpa3oBanus. MeTogonoruyeckas u

oTpaciieBas creruduKka 1me1aroruky.

Hcmopuueckue ocHogbl u hunocoghckue oCHOBAHUA NEOA2OCUKU

Hctopusa memaroruku u oOpa3oBaHusl Kak 00JIacTh HAy4yHOro 3HaHUA. PazBuTHe BOCHUTaHWS,

o0pa3oBaHUsl M TEJArOTMYECKOW MBICIM B HCTOPUM MHPOBOU KYIbTYphl. B3ammoneiicTBue

¢bunocopckux u 00pazoBaTENbHBIX TEYEHHW B HcTOpudeckoMm rmporecce. CoBpeMEHHBIE
¢wiocockue yueHUs U UX BIMSAHUE Ha oOpa3oBaHue. Brnusnue Oyamuiickoit ¢umiocoduu Ha

BOCITUTaHKE TMYHOCTH B balikanbckoM pernone. opMupoBaHue 1ejeil u uaeanoB 00pa3oBaHus

M BOCINUTaHMWS Ha TMPOTSDKEHWHM HECKOJNBKHX OJMoX. MeXIUCIUIUIMHAPHOE OOydueHue,

WCIOJIb30BaHNE 3HAHUI W3 pa3HbIX 00JacTei, X TPYNIUPOBKA U KOHIIEHTPAIUS B KOHTEKCTE

KOHKPETHOMU pelracMou 3a1auu.

Pazeumue, coyuanuzauus u eocnumanue TUUYHOCMU

CoBpeMeHHbIEe TMpeAcTaBieHUs O uenoBeke. I[IpuponHble W colMalibHbIE MPEANOCHUIKA U

(dakTopsl pazBuTUs peOeHKa. BriusHue HacIeICTBEHHOCTH Ha pa3BUTHE JTUYHOCTH. CyITHOCTD U

dakropel cormanmmzaryu. Illkorma kak HWHCTUTYT commanu3anuu. Cembs Kak areHT
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conmanu3anuu. Bocnuranue B pa3BUTUU JTHYHOCTU. JleSITENLHOCT U OOILIEHUE B CTAHOBICHUU
JTUYHOCTH. MIHTerpaTUBHBIN MOAX0/] K OpraHu3aiuyd 00pa3oBaTeIbHOTO Mpoiecca. Opranusanus
MOJIHOIICHHOTO ~ YCBOGHHMSI HMH(OpPMAIMHM, a TaKKe OCYIISCTBICHHEC WHIWBHyaIbHO-
OPUEHTHUPOBAHHBIX  YCTAHOBOYHO-MOTHBAIIMOHHBIX  Bo3jaekcTBuil.  OOpa3zoBaHme  Kak
MHOTOACTICKTHBIA ()eHOMEH, OOIIeUeNnoBedecKkas II€HHOCTh, COIMOKYJIbTYPHBIN (eHomMeH u
negarornyeckuit  mporecc. CoBpemeHHast cucremMa oOpasoBanuss B Poccun. OcHOBHBIE
HaNpaBJICHUS MOJAEPHHU3AIMKA POCCUICKOro oOpa3oBanus. lLlenm, copepikanue, CTpyKTypa
HENpEephIBHOIO 00pa3oBaHMs; €IUHCTBO oOOpa3oBaHusi M camMooOpas3oBaHusa. PasBurtue
HAI[MOHAJILHOW MIKOJBI. HalMoHaNbHO- permoHabHbIE 0COOSHHOCTH Pa3BHTHS OOpa30OBaHHS B
BypsTun.
Iledazozuueckuit npoyecc Kak cucmema
CymHOCTh, MpEeIMeT, CPEACTBA, MPOAYKTHI W CTPYKTypa TIEAaroTHYECKOro Iporiecca.
Hcropryeckue mpeanochUTKH TOHUMAaHUs TIeJarorndeckoro mporecca Kak cucTemsl. LleneBoid,
NCSITeILHOCTHBIA,  OPraHWU3allMOHHO-YIPABJICHYECKUH,  pPE3YJIbTATUBHBIH  KOMITOHEHTHI
MeJarornYecKkoro Tmpoliecca, ero JoMuHupyoomue Qyakuun. OOydeHue B IEIOCTHOM
nearornyeckom mnpouecce. Meroasl, opmsl, cucreMbl o0ydeHus. DyHKIUN 00ydeHusl.
Memooonocusa nedazozuueckoi HayKu
[ToHsiTHE METOIONOTHH MTEIArOrHYECKON HayKu. MeTojosiornyeckas KyinbTypa nejaarora.
Hayunble nccinenoBanus B niearoruke. MeTo bl 1 JIOTHKA HCCIIeIOBaHU. TEeXHOIOTHS
MIPOBEJICHUS OTCIIBHOTO UCCIICAOBAHNS. AKTyalTbHBIC MMPOOIEMBI TIeIarOTHIeCKON IPAKTHKH.
TeMbI e JarornIecKux UCCIIeIOBaHUI KaK OTpakeHHE TTPOOJIeM TCOPHH U NTPAKTUKU. 3HAYCHHE
HUPC. Conepxxanue u ocobeHHOCTH pedepaTa, KypcOBOH, AUMIOMHOM paboT. CTpyKTypa,
TpeOOBaHUS K BBITIOJHEHHUIO pa00T. TEXHOJIOTHS HATMCAHUS TE3UCOB, CTATEH, IIPOCKTOB.
Y4ureib B yueOHO-BOCIIMTATEIbHOM B3aUMO/ACHCTBHH
Ilpogheccuonanvnan oeamenvnocms u TUYHOCHb NEOA202a
OO6mrast XxapakTepuCTHKa Menarorndeckoi npodeccuu. O6mas u npodeccuoHanbHas KyJIbTypa
negarora. TpeboBaHUs K TUYHOCTH U PO(HECCHOHATHLHOM KOMIIETEHTHOCTH Ie/larora.
[IpodeccronanbHO-INYHOCTHOE CTAaHOBIIEHUE U pa3BUTHE Nenarora. [lemarornueckoe
B3aMMOJEHCTBHE.

4. Komnerenuuu, (popmMupyemMbie B pe3y/ibTaTe 0CBOCHUA IUCHUIIIUHBI:

e (CnocobeH ynpaBJiATb CBOMM BpeEMEHEM, BbICTPaWBaTh U Peairn30BbIBATh
TPaeKTOPHUIO CAaMOPa3BUTHS HAa OCHOBE IPUHLUIIOB 00pa30BaHUs B TeYeHHE BCEU
*ku3HU (YK-6)

e 5. Ilnanupyemble pe3yJbTaThbl 00y4eHU s

B pe3ynbraTe 0cBOEHUS AUCUHUILUIMHBI CTYACHT HOJIKEH:

3Hamy:

. CYIIHOCTb U 3HaYCHHE U3y4aeMOM AUCHHUIIIIHHBL;

. 00BEKT, MpeMET, OCHOBHBIE (PYHKIIUU, METO/IbI, KATETOPUH MEAArOTUKH;

. MECTO MEJJarOTHKHU B CUCTEME APYrUX HayK;

. B3aMMOCBSI3b NIEIATOTUKHU C IPYTUMH HayKaMu;

o KOHIIETITyaTbHbI€ OCHOBBI TYMaHHUCTUYECKON MeJaroruku;

ymemb:

o MOJIb30BaThCS KATETOPUAIBHBIM afapaToM MeAaroTuKu;

o OTIPEIeNIATh YPOBHHU B3aUMOJICHCTBHUSI OCHOBHBIX MEIaroOrHYeCKUX MOHITHI;

e  pemiaTh MeJArorHuecKue 3aaauu;

enademo:

o KYJIbTYPOU MBIIIJICHUS, CIOCOOHOCTHIO K BOCIIPUSTHIO, aHAIHU3Y, 0000IICHIIO
nH(bOpMaIIUU, TOCTAHOBKE IeJIel U BBIOOPY MyTEH €€ TOCTHKEHHUS.

6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:

2 3aueTHBIC enuHHUIBI (72 Jaca).
7. ®opMa KOHTPOJIA:
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[IpomexyrouHas aTTectanus — 3a4et (3 ceM.).

Hcropust xumun

1. MecTo ucuMIuidHbI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuuminuna «VcTopust XMMUM » BXOJUT B BapuaTUBHYIO yacTh O10ka b1 «/lucuuminzel
(Moynu )» Kak ooOsi3aTenbHas quctumuiaa b1.B.01.

2. Ilesb OcBOEHMS JUCHUIIIIMHBI:

. (dbopMupOBaHKWE y CTYISCHTOB 3HAHWA O PA3BUTUU M CTAHOBJICHUU XUMHUYCCKUX HayK
B TECHON CBSI3M C HCTOPUYECKOM OOCTAHOBKOMW, BBI3BABIICH HAaydHbIE HCCIIECIOBAHMUS,
OOYCJIOBJICHHOM WX TMPAKTHYECKUMHU pe3yJbTaTaMH, O BKIAJEC BEIUKUX YYEHBIX
Y MPAKTUKOB B CO3JaHUE OCHOB PALlMOHAJIBHOTO PAa3BUTHUSI COBPEMEHHON HAYKH.

3. KpaTkoe copepxaHue qTMCUUILIHHBI

IlepBble TeopeTHYECKHE MPEACTABJICHHUS APEBHUX 0 PUPOIEe XUMHYECKHUX MpeBpalleHH i

Posnp xumum B pa3BUTHM 4YeNOBEYECKOW IuBHiM3anuu. [lepuoausanuss UCTOPUM XUMHH.

Hakomienne XuMuuecKMX 3HAHUW B JIOUCTOPUYECKHE BpEeMEHA. OBOJIONMS XHMHH B

JpeBHEWIINE BpEMEHa: ONbIT U 3HaHWsA. AHTUYHas Haryppuiocodus. PopmupoBaHue

aOCTpaKTHBIX MOHATUH. YueHue OMnenokia o6 snemenTtax. [InmaTon u Apucrorens: ydeHue 00

JJIeMeHTaxX-KauecTBaXx. AHTHYHAS aTOMUCTUKA. AJIXHUMUS: TIOUCKH WCTHUHBI WU OJIY)KTaHHs BO

TbMe. OCHOBHBIE OCOOCHHOCTH AJIXMMHYECKOTO Tephojaa. 3apOoKJACHHE aTXUMHH, €€ IeNH U

OCHOBHBIE dTanbl. ['pexo-erurierckas anxumus. Apadckas anxumusi. CpeTHEBEKOBasT aTXUMUS

EBponsl. Anxumuueckuid Tpakrar. VICTOYHMKM 3HAHMNM O XMMHMYECKHMX HAaBBIKaX JAPEBHETO

yenoBeka. OOmmii ypoBeHb Pa3BUTHS MPUKIATHON XUMHUH IPEBHUX ITUBUITA3AIIHI.

Pazpurne xumuu B XVII-XVIII Bekax

Hayunas peBomonus B pu3uke U acTpPOHOMUU. 3apOKJICHHE MHEBMATHUECKONW XUMHH (XUMUU

ra3zoB). Jnoxa teopuu dnoructona. OTKPHITHE Ta30B.

Ilepuoa KOJIMYECTBEHHBIX 3AKOHOB. ATOMHO-MOJICKYJ/ISIPHOE Y4eHHe

OO0mrast xapakTepucTHKa TieproJa. 3aKOH OKBHBAJICHTOB. 3aKOH IIOCTOSHCTBA COCTaBa.

Atomuctuueckas teopusi JDxona JlaapToHa. 3aKOH TPOCTBIX OOBEMHBIX OTHOIICHHMA.

MonekynsapHas Teopust ABoraapo. 3akoH wm3omopdu3ma. 3aKOH YICIBHBIX TEIIOEMKOCTEH.

3aKOHBI AEKTPou3a. Pa3BuTrie aTOMUCTUKU B 11epBOil nosioBrHE XIX Beka. ATOMHBIE MacChl U

CUMBOJIbI 3JIEMEHTOB.

3aposkaeHue U CTAHOBJIEHHUE OPraHM4YeCcKOH XUMUM

Ucrokn oprannueckoi xumuu. Kpymenuwe Tteopunm Burtanusma. OTKpBITHE H30MEPOB U

panukanoB. Teopusi paaukanoB. Teopust 3amemienus roma u teopus siaep (tunos) Jlopana.

Teopus BanenTHOCTH. CTPYKTYypHBIE (POPMYIBI OPraHUYECKUX BEUIECTB. TeopHuss XUMHUYECKOTO

ctpoenusi A.M. byrneposa. [IpocTpaHcTBeHHBIE CTPYKTYpHBIE (POPMYITBI MOJIEKYIL.

3apoxnenue u pazputue xumuu B Poccun k konny XIX Beka

3apoxaenue xumuu B Poccun. BoO3HMKHOBEHHME XUMHUYECKHX peMmecen. 3apoxIeHUe

XUMHUUYECKOM Hayku B MockoBckoMm rocynapctse. M.B. JIOMOHOCOB — OCHOBOIIOJIOXKHUK

HayuyHou xumuu B Poccun. Otkpsitue [lepuoanueckoro 3akona J[.M. MenneneeBa. OcHOBHbIE

3Tambl OTKPBITUS XUMUYECKUX DIEMEHTOB. IlepBble MOMBITKH KIACCH(PUKAIUU XUMHYECKUX

3JIeMEHTOB. XPOHUKAa M METOAOJIOTUSI BETMKOIO OTKPBITUA. 3apOXKACHHE U pa3BUTUE XUMUH B

Poccun k  xonny XIX Beka. IIpocBeTuTenbekas —ACATENBHOCTb PYCCKUX — XHMMKOB.

Pacmipoctpanenne HaydHbIX XUMU4ecKuX 3HaHUU. Co3nanne Pycckoro Xumudeckoro o01ecTna.

dusnyeckass XUMHSA — CTAHOBJICHHE U Pa3BUTHE

Ousukanuzanus XuMud. KuHeTnmdeckas TeopHusi TEIUIOThI. 3aKOHBI Ta30BOT0  COCTOSIHHUA.

Tepmoxumus. 3akon ['ecca. Xumuyeckas TepMoauHaMuka. DOU3MKO-XMMHUYECKUI aHaIu3.

[IpakTueckoe 3aHsATHE. YUEHHE O CKOPOCTH XMMHUUYECKUX PEAKUU. XUMHUUECKOE PABHOBECHE.

Yuenne o karanm3e. Teopust pa30aBICHHBIX pPacTBOPOB. Teopwsi AIEKTPOIUTHUIECKON

mucconuanuu. [lpobrema CUIBHBIX AMEKTpOUTOB. CTaHOBJIEHHWE W Pa3BUTHE AJIEKTPOXHUMUMU.

HccnenoBanus B o6iactu puznyeckoir XuMuu B nepBoii mososuHe XIX Beka. 3aKOHBI ra30BOT0
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cocrosinus. Teopust pacTBOpoB. Teopuss SIEKTPOJUTHYECKOM JTUCCOLMALMU. YUEHHE O
XMMHMUYECKOM paBHOBECHM. TepMOXUMUS, XMMHUYECKAsi TEPMOJMHAMUKA, KUHETHKA. YUEHHUE O
karanuse. Kosutonanas Xxumus.
Hcropus 3apoxkieHust U CTAHOBJICHUS] AHAJTMTHYECKON XMMHUHU
HcTokn aHanuTHYECKOW XUMUM B JpeBHOCTH. OCHAIEHHE MEPBbIX XMMHUYECKHUX J1a00paTopuil.
KauecTBeHHBIN U KOJIMYECTBEHHBIN aHAJIN3 HEOPTaHUUYECKHUX BelecTB. KomyecTBeHHbIN aHanu3
OpPraHMYECKUX BeleCTB. IHCTpyMEHTaIbHBIE METOIbI aHAIN3A.
XIX-XX crTojieTusi: XMMHUA B JeHCTBHH
[IpompllieHHass peBOJIOLMS. Y CIIEXH NPUKIAJIHON HEOpraHudeckon xumuu B XIX crosetun.
Cunrernueckast opranudeckas xumus B XIX cronernn. XX BeK: CUHTETHYECKasl OpraHudeckas
XAMUS U TallHBI )KUBOU MPHUPOJIbL. XX BEK: HOBBbIC (PyHIaMEHTANbHbBIE T€OpHUU. TepMoIHAMUKA
HeoOpaTUMBbIX TMpoleccoB. Xumus TBepaoro Ttena. CynpamonekynspHas xumus. Hosble
(GyHKIMOHAJIbHBIE MaTepUaibl. XUMUS MOIYIPOBOAHUKOB. XHUMHUS HAHOMATEPUAIIOB.

4. Komnerenuun, gopmupyemblie B pe3yJibTaTe 0CBOCHHUS JMCHUIJIMHBI:

e (CnocobeH OCyIeCTBJATh MOUCK, KPUTUYECKUN aHaiu3 MHPOpMaL UM, NPUMEHSTh
CUCTEMHBIN MOAXO0/, [/ pellleHUs NOoCTaB/JeHHbIX 3a4a4 (YK-1)

e (CnocobeH aHaIM3UPOBaTb M UHTEPIPETUPOBATb pe3yJbTaTbl XUMHUUYECKUX
3KCNepUMeHTOB, HabitogeHui U uaMmepenuit (OIK-1)

e (CnocobeH NpPOBOJAUTH C COOJIIOJIEHHEM HOPM TEXHUKH 6€30MacHOCTH XMMHUYEeCKHU
JKCIIePHMMEHT, BKJ/II0Yasd CUHTe3, aHa/IU3, U3y4YeHUe CTPYKTYpPbl U CBOMCTB BeILeCTB U
MaTepHasioB, UCCe[0BaHUE MPOLeccoB ¢ ux yyactueM (OIIK-2)

e (CnocobeH NMPUMEHSATb pPacYeTHO-TEOPETHUYECKUEe METOJibl [JiJIsl U3Yy4YeHUs CBOWCTB
BellleCTB M IMIPOLECCOB C HX Yy4YacTHeM C MCHOJb30BaHUEM COBPEMEHHOM
BbIUMCAUTeNbHOU TexHuKHU (OT1K-3)

e (CrnocobeH  MCHNOJb30BaTh  CyL|eCTBYIOLiMe  INpPOrpaMMHble  NPOAYKTBl U
MHPOopMalMOoHHble 0a3bl JaHHBIX [JId pelleHUs 33aJady NpodeccuoHaJbHOU
JleITEeJIbHOCTU C Y4YeTOM OCHOBHBIX TpeOOBaHUM MHPOpPMaLMOHHOW 6e30MacHOCTH
(OIIK-5)

e Crnoco6eH oka3pIBaTh MH(MOPMALIMOHHYIO IOJIEPKKY CIIEUATUCTAM, OCYLIECTBIISIOIINM
Hay4HO-HccaenoBarenbekue padots (ITK-2)

5. Ilnanupyemble pe3yJabTaThl 00y4YeHU s
B pesynpraTe 0cBOEHUS AUCHUIIIMHBI CTYACHT JOJDKCH:
3Hamy:
o OCHOBHBIE IIEPHO/Ibl PA3BUTHUS XUMUU;
. BKJIaJ| OTEYECTBEHHBIX YUEHBIX B Pa3BUTUE XUMUH;
. POJIb XMUMHH B COBPEMEHHOM HAYKE;
. crieln(UKy eCTECTBEHHOHAYYHOI'O IIO3HAHUS;
ymemb:
. aJanTUpoBaTh 3HAHHUA W YMEHUS, IOJYYCHHbIE IPU W3YYEHUM JAHHOW JIHCLUIUIMHBI,
K PELICHUIO KOHKPETHBIX 3a/1a4, CBA3aHHBIX C IPO(eCCHOHANTBHOMN NesTeIbHOCTbIO;
enaoems:
. COBPEMEHHBIMH METOJIaMU €CTECTBEHHOHAYYHOTO ITO3HAHUS.
6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:
3 3auetHbie eaunuibl (108 gacos).
7. ®opMa KOHTPOJIA:
IIpomexxyrounas arrectanus — 3a4et (7 ceMm.).

Hcropus bypsaruun

1. MecTo qMCUMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMmbl
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Hucuumumna «Mcropus BypsaTum» BXoauT B BapuaTUBHYIO 4acTh 010ka b1 «ucuunimmnel
(MoynH )» Kak oOsi3aTenbHas quciuruimaa b1.B.02.

2. ]_Ie.]'ll/l OCBOCHUA TUCHHUIIINHBI:

M3y4YEHUE OCHOBHBIX STAllOB CTAHOBJICHUS U Pa3BUTHUSl PErHOHA C JPEBHEUIINX BPEMEH U
0 HAIMX JHEW, BBISIBJICHHUS OOIIMX 3aKOHOMEPHOCTEH M HAIMOHAIBHO-KYJIbTYPHBIX
ocoOeHHOCTEH. B mporiecce m3ydeHuss Kypca CTaBsSTCS CICAYIOIINE3a[aud: BBISBICHUE
001116l 3aKOHOMEPHOCTH PA3BUTHUSI PETMOHA BO B3aUMOCBSI3U C MHUPOBBIM HCTOPHUYECKOTO
mporecca, chopMUPOBATH OOBEKTUBHYIO KAPTUHY PA3BUTHSI XO3IHCTBEHHOU JEATEIIHHOCTH
1 OOIIIECTBEHHBIX OTHOIICHUI; BBISBIICHUE OCOOCHHOCTEH Pa3BUTHS KyJIbTYPhI; OCBEIICHI S
MOJIMTUYECKON UCTOPUU PETHUOHA; CPOPMUPOBATH UCTOPUUECKOE MBIIIJICHUE HA TIPUMEpE
pErHOHAIBHOW HMCTOPHUU; OBJIAJCTh HEOOXOJAMMBIMH 3HAHMSIMH W METOJIMKOW HAyIHBIX
uccnenaoanuit. ctopus bypsituu siBnsercst yacteio OTeueCTBEHHOM UCTOPHH.

1. Kpamkoe cooepocanue. AuTpomniorene3 Ha tepputopun bypsitun. Ilaneonut, Mme30mauT,
HeoJuT, OpoH30BOE Bpems. J[peBHHE rocymapcTBa Ha Tepputopuu LlenTpanpHON A3uu.
MOoHTOJILCKOE  TOCYTapCTBO. OJTHOTEHE3 OypsITCKOTO Hapoda. MurpaudoHHas W
aBTOXTOHHAast Teopus. OOpa3oBaHHe KPYIHBIX IIEMEHHbIX oObeauHEeHUU OypsAT. Hawamo
nporecca QpopmupoBanus OypsaTckord HapomHoctd OcoOeHHOcTH  HUcTOpHOTpadum
nporecca mnpucoeanHeHus Ilpubaiikambs k Poccum Ha pasHBIX JTamax pa3BUTHA
ncropudyecko Haykd. [lepBble BBICTYIIEHHs Ka3auybUX OTpsAnoB. IIpucoennHenue
3abaiikanps. 3akmoueHue Hepuwmnckoro moroBopa Poccum ¢ Kuraem 3axmouenue C.
Parysunckum Bypunckoro tpakrata ¢ Kuraem. Pyccko-monronbckue otHomenwus B 70-80-
x rogax XVII B. IlociencTBus 1 UCTOpUYECKOE 3HAYEHHUE INPUCOEAMHEHUS bypsatum k
Poccun. OcoOeHHOCTH 3EMIIENEIBYECKOTO OCBOEHHS. 3aceleHhe W 3eMIIENENILUYECKOE
ocBoeHHe 3abaiikanbs. X03sSHUcTBO OypsAT u 3BeHKOB B KoHIle X VII- XIX BB. U3meHenue B
XO3SUCTBEHHOW JIESATEIIBHOCTH OypsAT W SBEHKOB TIOCIEe TMpucoeAnHEHUss K Poccum.
ConnanbHO-?)KOHOMHYECKOE pa3BUTHE B pe3ylIbTaTe CTPOUTEIHCTBA TpaHCCHOMPCKOM
Kese3Hou noporu. HanmonansHO-0CcBOOOAMTENbHOE ABMKEHUE. BypsaTHs B mepro mepBoi
MHPOBOY BOMHBI U MaJieHUs camoiepxaBus. bypsatus B nepuon deppanbekoil OypKya3Ho-
JIEMOKPAaTUYECKOM  pEBOJIIOIMU. Y CTAHOBJIEHHWE COBETCKOM BJIacTU B  bypsTuu
rpakJaHcko BoWHBL. OOpazoBanue bypsT-MOHroJIbCKONH aBTOHOMHOW COBETCKOM
COIMATMCTHYECKOW pecryonuku. MonepHusanus npouecchl B bypstuun B 1920-1930-¢
roael. bypstun B ronel Benmukoit OtedectBeHHOW BOWHBL bypsitusa B 1946-1964 rr.
OOuecTBeHHO- TMoJiUTHYecKass oOcTaHoBka B bBypsatun. OCOOEHHOCTH COLMAIBHO-
neMorpaguueckux mpolreccoB. OKOHOMUKA bypsatuu. OO1ecTBEHHO-MOIUTHYECKAS
XU3Hb. PazBuTHE COLIMATBHO-KYIBTYPHOM chepbl. DKOHOMUKA PECITYOINKH.

4. KommnereHuun, ¢opMupyeMble B pe3yJibTaTe OCBOEHHUsI AAHHOH THCHHUIIHHBI
CnocobeH BOCIPUHUMATh MEXKYJbTYPHOE pa3sHOOOpa3ue 061ecTBA B COLMATIbHO-
WCTOPUYECKOM, 3TUYECKOM U pusocopckoM KoHTekcTax (YK-5)

5. IliianupyemMble pe3yJbTaThbl 00yYeHUS:

Bpe3yﬂbmame OCB0€HUA aZ/lCI/ﬂ/ll’lﬂqul:
3Hamo:
- OCHOBHBIE ATaIlbl UCTOPUYECKOTO pa3BUTHUS BypsTuu;
- TJIaBHBIE COOBITUSI HCTOPUH BypsATHH, X 3HAYCHHUE;
- SI3BIKOBBIC PEAJINH, CBsI3aHHBIC ¢ UcTOpueit bypsaTuu;
ymembo

- AHAJIM3UPOBATH COACPIKAHUC COLTMATIBHO-9KOHOMHNYCCKHUX, MTOJIUTHYCCKUX U KYJIBTYPHBIX
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IIPOLIECCOB B UCTOpUHU bypstuu;
- paboTaTh C UCTOPUUYECKON JIUTEPATYPOH U HCTOUYHUKAMU;

e1a0emso

HaBBIKaMH CBOGOI[HOFO U aprymCHTHPOBAHHOI'O H3JIOXKCHUA MaATCpUalia,
CBSA3aHHOIO CH3y4aeMoil mpoOIeMaTHKOM.

5. O6mas Tpynoemkoctb — 2 3ET (72 gacoB).

6. @opMbI KOHTPOJISI — 3a4eT (2 ceMecTphl).

2. lleu ocBOeHMS JTMCHUIIJIUHBI:

J M3Y4YE€HHE OCHOBHBIX JTAllOB CTAHOBJICHMS U Pa3BUTHUS PETMOHA C JIPEBHEMIINX BpEMEH U
70 HalIUX [JHEH, BbIABIEHUE OOMIMX 3aKOHOMEPHOCTEW U HAIMOHAJIBHO-KYIbTYPHBIX
0COOEHHOCTEH.

3. KpaTtkoe conep:kanue IUCHUTIIHHBI

IIpubaiikajbe B IpeBHUI U PAHHUH CPeHEeBEeKOBbIii NepPUOIbI

Onoxa kamMHs U paHHero metajuia [Ipubaiikanbs. bpoH30BbIi Bek Ha Tepputopun [Ipubaiikaibs,

0COOEHHOCTH ero KyiabTypbl. IlepBele rocynmapcTBeHHble OOpa3oBaHHMsI Ha TEPPUTOPUU

[Ipubaiikanbs

IIpubaiikaiabe B nepuoa odpazoBanus u pa3sutust Monroisckoit umnepuu (XII-XIV BB.)

Paccenenne mimemMeHn m HaponoB Ha Teppuropum I[lpubaiikaness B mepwoj oOpa3oBaHHS U

Pa3BUTUS €JMHOIO MOHIOJILCKOTO rocynapctBa. baprymkun-TokyMm U ero B3auMOOTHOIIEHHUS C

Momnromuent. ['ocyaapcTBeHHOE yCTPOMCTBO MOHTOJIBCKOM nMnepun. Mctopnueckoe 3HaueHue u

XapakTep MOHIOJIbCKUX 3aBoeBaHuil. [Ipobiema nmpoucxoxaeHus OypsSTCKOTO Hapoaa.

IIpubajikanbe HakaHyHe npucoennHenusi kK Poccmiickomy rocyaaperBy (XIV — mepBas

nojioBuHa XVII BB.)

OO1IecTBEHHBIN CTPOH, CONMATILHBIC OTHOIIECHUS U XO3SIMCTBEHHBIE 3aHSTHS MPOTOOYPSATCKOTO

HaceneHus. Penurunosnele BepoBaHHs HapoaoB IIpubalikanbsi HakaHyHE NPHUCOCIUHEHUS K

Poccun.

Bbypstusa B XVII-XVIII BB.

[Ipucoeaunenue bypsatuu k Poccuiickomy rocynapctsy. AIMHUHHUCTPATUBHO-TEPPUTOPUATIEHOE

ycTpoiicTBO M ympasieHue kpaem B KoHue XVII-XVIII BB. CommanbHble NpoLEcch B

[Tpubaiikanse. Cenbckoe X035HUCTBO M MpoMbIcibl bypsatuu B koHe X VIII — nepBoit mojgoBuHe

XIX BB., pa3BUTHE IPOMBIIUICEHHOCTH B 3TOT Nepuo. KaXTuHCKas pycCKO-KUTalcKasi TOProBIIs

bypsarus B XIX — nayane XX BB.

VYnopasnenue Cubuppto B k. XVIII — I mon. XIX BB. Ilonutnueckas ccbuika B Cubupm.

OO011eCcTBEHHO-TIPOCBETUTENIBCKAST  AESITENBbHOCTh  JeKkaOpuctoB B bypstuu. OcHOBHbIE

HaIlpaBJICHUs Pa3BUTHS IPOMBILIJIEHHOCTH U CEJIbCKOTO XO31CTBA BO BTOpO noJsioBuHe XIX —

Hayane XX BB. llepBas MupoBasi BOWHA U €€ BIMSHUE Ha IOJOKEHHE HApOJHBIX MacC B

Bypsitun. PacctaHoBKa MOTUTHYECKUX CUIT B TIepuo ¢ (eBpais 1o oktsaops 1917 r.

bypsarus B XX — nayaje XXI BB.

bypsarus B 1917-1929 rr. bypsatus B 1929-1953 rr. Bypsarusa Bo Bropoii nososune XX — Havaie

XXI BB. CoBpemeHHbIe Mpobnembl bypstun. OO11iecTBEeHHO-IOJUTHYECKOE pa3BuTHE bypstun

Ha coBpeMeHHOM »Hramne. [IpoOneMbl HalMOHAIBHO-TOCYAAPCTBEHHOTO  CTPOUTENILCTBA.

HanuonaneHo-KynpTypHble MpoOiemMbl. ColMaabHO-9KOHOMHUYECKHE OCOOEHHOCTH pPa3BUTHS

Bypsitun Ha COBpEMEHHOM JTare.

4. Komnerenuun, popMupyembie B pe3yJibTaTe 0CBOCHHUS JMCIHUIIIMHBI:

CrnocobeH OCyleCTBJISATh COLMAJbHOE B3aUMOJIEWCTBUE U peaNM30BbIBaTh CBOIO POJib B

koMmaH/ze (YK-3)

CrnocobeH BOCOIPUHUMATh MEXKYJbTYpHOE pa3HOooOpa3uve 06I1ecTBa B COLMATBHO-
HUCTOPHUYECKOM, ITUYECKOM U puocopckoM KoHTekcTax (YK-5)
5. Ilnanupyemble pe3yJbTaTbl 00y4eHHs
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B pe3ynbpraTe 0cBOEHUS AUCLHUILIMHBI CTYACHT HOJIKEH:

3HaAMb:

o oO1ire 3aKOHOMEPHOCTH Pa3BUTHUSI PETMOHA BO B3aMMOCBSI3UM C MUPOBBIM HCTOPHYECKUM
MPOIIECCOM, OCOOCHHOCTH Pa3BUTHS KYJIbTYPHI, MOJUTUYECKONH HCTOPUU PETUOHA;

ymemb:

° BBISBJISITH ICTOPUYECKUE OCOOCHHOCTH PETUOHAIIBHOU UCTOPUH;
énaoemsy:
° HEO0OXO0IMMBIMH 3HAHHUSIMA M METOJIMKON HAYYHBIX UCCIICIOBAHUH.

6. O01mast TPy10eMKOCTh JUCHUNJIMHBI:

2 3aueTHBIC enuHUILIBI (72 Yaca).

7. @opMa KOHTPOJIA:

[IpomexyTrouHas aTTectanus — 3a4er (2 ceM.).

Bypsrckuii a3bIK

1. MecTo ucuuniuHbl (MOAyJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucuunnuza «bypsTCKuil S3bIK » BXOJIUT B BapuaTUBHYIO yacTh Oinoka b1 «/luctuminabt
(Momynn)» kak obsi3arenbHas auciuminHa b1.B.03.

2. leab ocBOEHMS AN CIUTIIMHBI;

e o0ecrneyuTh MOATOTOBKY CHELHMAIUCTOB, BIAJCIOMINX OYpSITCKUM S3BIKOM KakK CPEICTBOM
MEXKYJIbTYpHON KOMMYHMKAallUM B YCTHOM W NHUCBMEHHOW ¢GopMe B MOBCEIHEBHOM
OOLIEHUH U MIPH BBITIOJHEHUH NMPOPECCUOHANTBHOM 1€ TEIbHOCTH.

3. Kparkoe coaep:xaHue TUCHMILIIHHBI
Tannacaara./[P3 ypryyau. Kparkue cBeaenusi 0 OypsaTckom si3bike. AjipaBut. I'i1acHble
3BYKH OypPSITCKOIO sI3bIKa
PeueBoit osTMKeT mnpu 3HaKoMmMcTBe. Mctopus OypsATCKOM MHCBMEHHOCTH. 3 JTama
(ctrapoOypsitckasi,  jaTuHCKas,  kupwumna). CoBpeMeHHBIM  OypsaTCKkuid  ayndaBur.
Crnemnduyeckue 3Byku. ['1acHpie 3ByKH OypsTCKOTO si3bika "YHuBepcuTeT". CorjacHbIe 3BYKH
OypsTCKOTO  si3bIKa, OCOOEHHOCTH WX mnpousHomeHus. Crneuuduueckuit  3Byk  h.
KonuuecTBeHHbIe, MOPSAKOBBIE, COOMpaTENbHbIEC, pa3/IeIUTEIbHbIE JPOOHBIE YHUCIUTEIbHBIE.
IIpocteie u cocraBHble uucnutenabHble. Cyer. OOpa3oBaHHWE COCTABHBIX YHCIUTENbHBIX.
[TopsinkoBbie u npuOIM3UTENbHBIE Yncia. KanenaapHoe yucio.
Byu3.¥Yr rapoas. 3akoH rapMOHMH IJIACHBIX
Jlekcuka no paszroBopHoil Teme "CeMbs". I’ TacHbIE MYXCKHE, )KEHCKUE U HEUTpalibHbIC. 3aKOH
rapMoHuM riacHblX. CoueTaeMOoCTh TJIACHBIX B HCKOHHO-OYpSATCKUX cioBax. [IpaBomucanue
3aMMCTBOBAaHHBIX CJIOB. JIekcuka 1o pasroBopHoit Teme "Manas Poauna". OcoGeHHOCTH CcTpos
Oyparckoro mnpemnoxkeHus. llopsgok cioB B OypsTCKOM mMpeasiokeHuu. VHTOHAIMOHHBIE
OCOOCHHOCTH TMPEAJIOKEHUH ¢ OOpalleHUsIMH, BBOJHBIMU KOHCTpYKIHsMH. CTpyKTypa
BOIIPOCUTENIBHOTO MpeIokeHus. BorpocurenbHble yacTuilbl. BorpocurenbHbie CloBa.
Askabainan (r3p, xyocahan, 3ge3n). JImuHbie MeCTOUMEHUSI
Jlexcuka no pasroBopHoit Teme "Jlom". [loHsITHE O TUYHBIX MECTOUMEHHUAX OYpPSATCKOTO S3bIKA.
Mectoumenus, Bblpaxkatoue l-e u 2-e muno. OO6o3HaueHue 3-ro juna. OcoOeHHOCTH
CKJIOHEHHS.
Askabaiaana (ra3p, xyocahan, sgean). Umena cymecrBuresbHbie. [lagexn.
Jlexcuka mo pasroBopHoi Teme "Opnexna". JIMuHBIE M HEIWYHBIE MMEHA CYIIECTBUTEIIbHBIE.
Oco0OeHHOCTH CKJIOHEHHUS MMEH CYIIEeCTBUTENbHBIX. [lafeku: MMEHHUTENbHBIH, POAUTEIbHBIH,
JATEJIbHO-MECTHBIN, BUHUTENIbHBIN, OPYAHbIN, COBMECTHBIM U UCXOIHBIN. /IBOMHOE CKIIOHEHHUE.
4. Komnerenuuu, popmMupyemsblie B pe3y/ibTaTe 0CBOCHHS JUCHUNJINHBI:

® CrocoOHOCTh K KOMMYHHMKAIIMM B YCTHOH M NMUCHbMEHHOH (hopMax Ha OypSATCKOM SI3bIKE
JUTSL PEIICHHUS 3314 MeXIIMYHOCTHOTO U MEXKYJIbTYpHOTO B3aumoeiictus (JIK-1)

5. Ilnanupyemble pe3yJbTaTbl 00y4eHHs
B pesynbpraTe 0cBOEHUS AUCLUHUIIIMHBI CTYACHT NOJIKEH:
3Hamy:
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J OCHOBBI ()OHETHKHU U TPAMMATUKU OYPSATCKOTO S3BIKA;

. JeKCU4ecKUii MUHUMYM B 00beMe 1000 nexcuueckux eInHulLL;

ymembp:

® [IOHMMAaTh Ha CIyX OypSATCKYI0O pe€db, HOCTPOCHHYIO Ha IMPOTPAaMMHOM MaTepuale
U aJIEKBaTHO pearupoBaTh Ha HEE;

e  y4yacTBOBaTh B OOIIEHHWU C OJHUM WJIM HECKOJBKMUMH COOECETHHUKAMHU C ILI€JIbl0 0OMEHa
nHpopManueH,

e  JIOTMYHO M TOCJEIOBATEIbHO BBICKA3bIBaTbCS — BBICTYNATh MEpel ayauTopuei
110 33J1aHHOM MJIM CaMOCTOSITEJILHO BHIOPAHHOM TeMe;

®  BBIPAa3UTEIBHO YUTATh BCIYX U HaU3YCTh;

e1a0emn:

. KyJIbTypOH MBIIUICHHS, OBITh CIOCOOHBIM K BOCHPUATHUIO, aHAIM3y U 0O0O0OIIEHUIO
nHpopmanuy;

. HaBBIKAMHU CaMOPa3BUTHS,

®  BIAJETh OCHOBAMHU MEXKYJIbTYPHON KOMMYHHUKAIIUU B cpepe MOBCETHEBHOTO OOIICHUSI.
6. O01mast TPy10eMKOCTh JUCHUNJIMHBI:
2 3aueTHBIC enuHUIIBI (72 Jaca).
7. ®opMa KOHTPOJIA:
[Ipomexyrounas aTrrectanus — 3a4et (1 cem.).

duzuka

1. MecTo nucuuninHbl (MOAYJs1) B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl

Juctunnuna «®du3nkay BXoauT B 6a30Byr0 yacTh 010ka b1 «/lucuummmas (MOIYIH )» Kak
oOs3arenpHan qucrmiuivaa b1.B.04.

2. Ilesik oCBOEHUS AUCIHUTLIUHBI:

. MOJIyY€HUE CTYAECHTAMH OCHOBOTOJATalOUIUX TPEACTaBIeHUH O (GyHIaMEHTaIbHOM
CTPOEHUM MaTepud W (PU3UYECKUX MPHUHIMIIAX, JIeKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHOHAyYHOU KapTUHBI MUDA,

J (dbopMHpOBaHHE Yy CTYIEHTOB COBPEMEHHOIO €CTECTBEHHOHAyYHOTO MMPOBO33PEHHUS,
pa3BUTHE HAYYHOTO MBIILJICHUS ¥ pAaCIIUPEHUE UX HAYYHO-TEXHUYECKOTO KPYyro3opa.

3. Kpartkoe cogep:xaHue U CHHUILITHAHBI

MexaHnka

Kunemamuka

[Ipenmer u meToapl Mexanuku. KpaTkuii uctopuueckuit 0630p pa3BUTHSI MEXaHHUKH.
Pannyc-Bexrop marepuanbHOi TOukd. KuHemaTudeckue ypaBHEHUsS ABUKEHUS MaTEepUaIbHOU
Touku. Tpaektopuss martepuanbHOM TOo4yKkU. Bekrop mnepemenieHus. CKOpPOCTb. YCKOpEHHE.
Kpuponmneiinoe neuxenue. TaHreHIMATbHOE U HOPMAJIBHOE YCKOPEHUS.

Junamuka mamepuanvrou mouxku. Bcemupnoe mazomenue

[TepBriit 3akoH Hptorona. Ilonstue o cuiie. Macca. Bropoi 3akon Herotona. [Ipuniun
HE3aBUCUMOCTH AelcTBus cui. Tpertuii 3akoH Hetorona. IlpeoOpasoBanue koopauHat ["amunes
U MEXaHWYECKHMH  MNPUHIUI  OTHOCUTENBHOCTH. (OCHOBHOE  YpaBHEHME  JUHAMUKU
MIOCTYIIATEIbHOIO ABMXKEHUS MaTepuanbHOM TOukd. Mmmynbc marepuanbHOM TOYKH. LleHTp
MHEPLUU CUCTEMBI.

Duepeus u paboma

OcHOBHBIE TOHATHS 00 SHEPrUM MexaHWueckoil cuctembl. Pabora. KoHcepBaTHBHBIE CHIIBI.
VYcioBHe MOTEHIMAIBHOCTH CHIJIOBOTO NOJsA. MomHOCTh. Buabl sHeprun. 3akoH coOXpaHEHHUS U
[IpEBpALICHUS DHEPTUN.

Junamuka epauwamenvHo2o 06UNCEHUA MEEPO020 mea

Bropo#t 3akoH HproToHa Ui BpallaTelbHOTO ABUMXKEHUS U €ro aHaiuu3. MOMEHT ummysbca
MaTepHaIbHOM TOYKM M TBepAOoro teiaa. OCHOBHOE YpaBHEHUE IUHAMMKHU BpalaTEIbHOTO
JBUOKEHMS. 3aKOH COXPAaHEHMS MOMEHTA KOJIMYECTBa ABM>KEHHUA. I'mpockor. I'mpockonnyecknii
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spdext. Kunernueckas sHeprusi Bpamiaromierocst tesna. Pabora BHEIIHMX CHII MPU BpPALICHUH
TBEPIOTO TEJA.

Cneyuanvnan meopus omHoCUmMENbHOCMU

[Ipeob6pazoBanus Jlopenma. OqHOBPEMEHHOCTh COOBITHI B pa3HbIX cHCTeMax oTcueTa. JlmmHa
TEJ1 B pa3HbIX CHUCTEMAax. PeJSITUBUCTCKMI 3aKOH CIIOKEHUS CKOPOCTEH. PenaruBucTCKHiA
HMITYJIbC.

Konebdanua u éonnwt

OcHoBHble nOHATHS U onpeneneHus. KoneOanus noa neicTBUeM ynpyroil cuiibl (Ipy>KUHHBIM
MasTHUK). DHeprus kojedmronierocs teaa. OCHOBHOE YpaBHEHHE T'apMOHHYECKHUX CBOOOIHBIX
Kosnebanuii. MaTtemaTrueckuid 1 pu3ndeckuii MassTHUKH. CI0KCHHE MEXaHUICCKIX KOJICOAHUH.
3aryxaromue kojedanus. BeinykneHHble konebanus. Mexanuueckue BoJHbL. PacnipocTpanenue
BOJIH B ynpyroit cpene. BomnoBoe ypaBuenue. JHeprusi BojHbl. OObeMHas IIOTHOCTh YHEPTUU
BoJHBL. [IoTHOCT MOTOKA 3HEeprun. Bekrop YmoBa. Ctosiunie BOJIHBI.

MouJiexyasipHasi GU3MKa U OCHOBBI TEPMOJIMHAMUKHU

OcHogvl mepmoounamuru

OcHOBBI TepMOOMHAMHMKHU. TepMOIMHAMUYECKMH M  MOJEKYISIPHO-KUHETUUECKUH METOJ
HCCIIEIOBAHUS SBJIEHUIN IpUpoibl. TepMOIUHAMHUYECKOE COCTOSHUE Tesla. BHyTpeHHss sHeprus.
Pabota raza. IlepBbiii 3akoH (Havasno) TepMoAuHAMUKHA. OCHOBHBIE TOHSATHSI O TETUIOEMKOCTH
BemecTBa. M3oxopuueckuit npouecc. M3obapuyeckuit mpouecc. ObpaTumble U HeoOpaTHUMbIe
npoueccbl. Kpyrosoit npouecc. [ukn Kapno. Bropoe nHawano tepmoaunamuku. [IpuBenenHas
terota. PaBencTBo (HepaBeHcTBO) Kiaysmyca. Teopema Kitaysmyca. DuTpomnus. CoiicTBa
SHTponHH. OU3NYECKUN CMBICI SHTPOIIHH.

OcHoGbl MONEKYNAPHO-KUHEMUYECKOI meopuu 2a3oe

Beenenne. OcHoBHoe ypaBHenue MKT wuneanbHbix ra3zoB. Temmepatypa. Pacnpenenenue
SHEPTrUU MO CTENEeHSIM CBOOOIbI MOJIEKYIIbI. BHYTpeHHSs1 SHEPTrusl HIealbHOTO Trasa.
Onpeoenenue KoIgppuyuenma nosepxHocmmnozo Hamsaxycenusn dxicuokocmeil. Onpeoenenue
CKOpocmu 36yKa Memooom cmoauux 0aH. Cmamucmuueckue pacnpeoeienus
Pacnpenenenrie Mojekysl mo CKOpPOCTSM. 3aKOH paclpeiesieHHs MOJEKYJ HACATBHOrO Tras3a
BO BHEIIHEM CHJIOBOM mosie. Pacnpenenenune naeimeHus no BbicoTe. (CpenHee 4YHUCIO
CTOJIKHOBEHUH U CpeIHAs JUIMHA CBOOOIHOTO mpobdera MoJekyi. SBnenus nepenoca. Auddysus.
TermmonpoBoAHOCTE. BHyTpeHHEe TpeHuUeE.

Onpeoenenue korpuyuenma enympennezo mpenus rxeuokocmu. Peanvuwvie zazo
VYpaBuenue Ban-nep-Baanbca. Bnaxxnocts Bo3ayxa. [loBepxHOCTHOE HaTsSHKEHUE. CMAUMBaHUE U
HecMauuBanue. Kanumisipuslie sisnenusa. @opmyia Jlamnaca.

JIEKTPHYECTBO M MATHETH3M

OcHo6Hble 3aKOHbL U XAPAKMEPUCMUKU ITIEKMPUYECKO20 NOJIA 8 8AKYyyMe

[ToTeHUManbHOCTh AJIEKTPUUECKOTO MOJISL. DIEKTPUUECKOE MoJe B AuieKTpukax. [IpoBoaHuku
B DJIEKTPUYECKOM TI0JIe. DHEPrusi CUCTEMbl 3apsIKEHHBIX Tel. 3aKOHbI NOCTOSHHOIO TOKA.
Teopema I'aycca mist nuanekTpukoB. Bekrop snektpuueckoil muaykuuu. [lonspuszyemocts u
IUDJIEKTpUUYecKass  OpoHUIaeMocTb.  CerHerosnieKTpuku.  ['paHuuHble  ycnoBus A
ANEKTPUYECKOTO IOJISL.

Maznummnoe none

MarnuTHoe ToJie B BakyyMe. ODHEprus W CUJIbl B MAarHUTHOM Iojie. MarHutHoe moJjie B
BEILIECTBE.  ODJEKTPOMAarHuTHass UHAyKOUsA. OcHOBBI  Teopud  MakcBemna.  DHeprus
AIIEKTPOMArHUTHOTO MOJISL. DIEKTPOMAarHUTHBIE KOJIeOaHHs ¥ BOJIHBI.

Onrtuka

l'eomerpuueckas ontuka. CBer. 3akoHbl TeoMeTpudeckod onTuku. JIuH3BL —3epkana.
Onrtuyeckue npubopsl. a3 kak ontudeckas cucrema. BomHoBas onrtuka. MuTepdepenius
cera. Jludpaxuus ceera. B3anmoieiicTBue cBeTa ¢ BEIIECTBOM.

Du3uKa aTOMOB M ATOMHBIX IBJICHUH

Muxkpomup. OcHOBHBIE 3Tanbl pa3BUTHs MUKpoMupa. CoBpeMeHHbIEe Mpe/CcTaBiIeHnus 00 aTrome,
[Mopsinku puzmveckux BenUuuH B GU3MKEe MUKpOMHpA. BoHBI 1 KBaHTHI. TeIoBo# u3nydeHue.
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@®opmyna [lnanka. @OTOHBI. DHEPrus U UMITYJAbC (POTOHOB. 3aKOHBI TEIIOBOTO H3Iy4EHUS.
Yactunbel u BosHBL KopmyckynspHo-BoimHOBOU ayanu3Mm. [umoreza ae bpoitnsa. Judpakius
anekTpoHoB. BosHoBoi#t naker. CooTHouieHue HeomnpeneneHHocte. Ypasuenue lllpenunrepa.

OnHOANEKTPOHHBI aTOM. ATOMHBIE CHEKTpbl. CepHalibHble 3aKOHOMEPHOCTH B JIMHEMUYATBIX

cnekrpax atoMoB. OnbITel Pesepdopma. Mogens atoma Pesepdopna-bopa. YpoBHu sHepruu

atoma Bojopoja. YpasHenue lllpenunrepa st aroma Bojgopoaa. CTalmOHApHBIE COCTOSHUS.

OHeprerudeckuil crexkrtp. MHOrosnekTpoHHbsle arombl. CTAaTUCTUYECKHE pPACIpeAeTIeHUs

®epmu-/Iupaka n boze-Ditnmreiina. bo3onsl U ¢depmuonsl. HepaznmuuMocTh OJMHAKOBBIX

mukpoyactull. [Tpunnun INaymu. CuMMeTpuyHble U aHTUCHMMETPUYHBIE BOJHOBBIE (DYHKIIWH.
3anongHeHue HSJeKTpOHHbIX obosnouek. [lepumommueckuit 3akon J.M. MenneneeBa. VYuer

B3aMMOJICHCTBHS AJIEKTPOHOB B MHOTOAJIEKTPOHHBIX aromax. Meroa Xaprpu-Poka. BekropHas

Mojienb atoMa. [IpaBuino XyHma. DIeKTpoMarHuTHEIE TIepexoabl B aromax. CiuH-0pOUTaIbpHOE

B3aMMOJICMCTBHE B aTOMaX. MyJIbTUINIETHOCTh SHEPre€TUYECKUX YPOBHEH W JIMHUM U3ITy4EHUS.

[IpaBuna otOopa. CroHTaHHbIE W BBIHYXKJCHHBbIE NEpexo]pl. BpemeHa »XW3HH aTOMOB B

BO3OYXKJEHHBIX  COCTOSIHMSIX.  VIHTEHCHMBHOCTh  CHEKTpanbHbIX  JuHUM.  Cucremaruka

CHEKTPAJIBHBIX TEPMOB U CHEKTPbl MHOTO3JEKTPOHHBIX aTOMOB. YPOBHHM SHEPIUU U CHEKTPbI

aTOMOB WIEJIOYHBIX MeTaiioB. (CxeMa ypOBHEH OHHEpPruM IIEJI0YHO3EMENIbHBIX aTOMOB.

PenTtrenoBckue crekTpbl. XapakTepUCTHUHOCTh PEHTIEHOBCKUX CIEKTPOB U MX OCOOEHHOCTH.

3akoH Mo3smu. JlyOneTHpI XapaKTep PEHTTeHOBCKUX CHeKTpoB. Dddext Oxe. Momekyna.

Xumuueckass CBA3b. MOHHBIE paauychl. l'eTepomnoiiipHblE W TOMEONOJIIPHBIE MOJIEKYIIBL.

Anunabatndeckoe npuOIMKeHue. PasnmeneHue ABWKEHHS MOJIEKYJAbl Ha  DJIEKTPOHHOE,

KojeOaTeNbHOE U BpallaTeslbHOE. BpamatenbHo-Kkosie0aTeNbHbIE CHEKTPBl. JJIEKTPOHHO-

KoJiebaTeNbHO-BpalllaTeIbHble CIEKTPhl JIBYXaTOMHBIX Mousiekyn. [lpaBuma otOopa ans

MOJIeKYIsIpHbIX criekTpoB. [Ipuniun ®panko-Konnona. [pegauconumanus. CriomHbe CIEKTPhI

JIBYXaTOMHBIX MOJIEKYJ. MHoroatomHble MoJieKysibl. Cummerpusi Mosiekyid. KoneOarenbHbId

CIEKTp MHOTOAaTOMHBIX Mouiekyn. KoMmOuHaimoHHoe paccesitHue cBeTa. MakpocKonmudeckue

KBAHTOBBIE SIBJICHUS.

4. Komnerenuuu, popmMupyemMbie B pe3yJabTarTe 0CBOCHUS IMCHUIINHDI

e (Cnoco6GeH OCyIIeCTBJATh MOUCK, KpUTUUYECKUN aHa/lu3 UHGOpMaLUK, NIPUMEHSTh
CUCTEMHbIN NOAXO0/ [Jis pelleHus NoCcTaBJeHHbIX 3a7a4 (YK-1)

e (CnocobeH MJIaHUPOBATh PabOTHl XMMHUYECKOW HalpaBJIEHHOCTH, 00pabaThiBaTh U
VHTEepIpeTUPOBaTh NOJy4YeHHble Pe3yJbTaThbl C UCN0JIb30BAHUEM TeOpeTUYeCKUX
3HAaHUM U IPAKTHUYECKUX HABBIKOB pellleHUsI MaTeMaTU4eCKUX U PU3UYeCKUX 3aJa4
(OITK-4)

e (CmocobeH HWCHO/Ib30BaThb  CyUleCTBYWOIIMEe NpOrpaMMHble  MNPOAYKTbl U
MHGOpMaLMOHHble 0a3bl JaHHBIX [Js pelleHWsA 3ahady NpodecCUOHaTbHOU
JleITEeJIbHOCTU C yYeTOM OCHOBHBIX TpeOOBaHWM MHPOPMALMOHHOW 6€30MacHOCTHU
(OITK-5)

5. IlsianupyemMble pe3yJbTaThbl 00y4eHH s
B pe3ynbpTaTe 0CBOCHUS AUCHUIUIMHBI CTYJICHT HOJIAKEH:

3Hamb:

. ¢byHIaMeHTalbHble  pa3fensl  (QU3MKM:  MEXaHUKy,  MOJIEKYJSpPHYI  (DU3HKY
U OCHOBBI TEPMOJMHAMHUKH, 3JEKTPUUYECTBO U MArHeTusM, ONTHUKY, (U3MKY aTOMOB U
ATOMHBIX SIBJICHHIA;

ymemb:

o UCIOJb30BaTh TEOPETUUYECKHE 3HAHUS 1o (Qui3uke Uil OOBSICHEHUS pEe3yJbTaToB
XUMHUYECKUX JKCIEPUMEHTOB, NMPHUMEHATh 3HAHWA B O0NacTH (PU3MKU Ui OCBOCHHUS
oOmienpoheccuoHaNbHBIX JUCIUIUIMH U peleHus TpodecCHOHABHBIX 3a/1ay;

enademo:

. HaBBIKAaMU (PU3NYECKUX UCCIICOBAHUM.

6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:
13 3auetHbIx enunull (468 yacoB).
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7. ®opMa KOHTPOJIA:
[IpomexxyTounas arTectamus — 3a4et (3 ceMm.), sk3aMeHbI (4 cem.).

IlaTenToBenenue

1. MecTo ucuunaiuHbl (MOAyJis1) B CTPYKType 00pa3oBaTe/bHOH POrpaMMbl

Jucuunnuna «IlareHToBeieHHE » BXOAUT B BapUAaTUBHYIO YacTh O1o0ka bl «/{ucuunnmnnbl
(Moynn )» kKak ooOsi3aTenbHas quctumuiHa b1.B.05.

2. lenb ocBOEHUSI TUCHMILINHBI:
J dbopmMupoBaHHe 3HAaHWA 10 BUAaM OOBEKTOB HMHTEIUICKTYAJIbHOW JEATEIbHOCTH

U IpaBWJIaM UX PETUCTPALUU B YCIOBUIX AEUCTBYIOLIETO IIPABOIO MOJIA.

3. KpaTtkoe conep:kanue IUCHUTIIHHBI
IlonsiTHE MHTEIEKTYAJbHONH COOCTBEHHOCTH
ABTOpCKOE MIpaBO, CMEKHBIE IIpaBa, WHTEJUIEKTyaJdbHasi IMPOMBIIUIEHHAs] COOCTBEHHOCTb.
Pernonanpuble mareHTHble cucTeMbl. OCOOCHHOCTH PETMOHAIBHBIX CUCTEM. MeKayHapoaHas
IIATEHTHass CHUCTeMa. EBpomelckas pernoHalbHAas MAaTeHTHas cucreMma. EBpasuiickas
peruoHanbHas ~ IaTeHTHass  cucreMa. BcemupHas — opraHuzanusi  MHTEJUIEKTYalbHOU
cooctBennoct (BOMC). MexayHapoaHple KOHBEHIIMM TIO BOIMPOCAM HWHTEJUICKTYaTbHOU
coOctBeHHOCTH. [lapuikckas KOHBEHIUS Kak (yHIaMEHT COBPEMEHHOH CHCTEMBbl OXpaHbI
npoMbliieHHoW coOctBeHHocTu. Ctpyktypa BOUC. UYnenctBo BOUC. MexayHapoaHbie
corjaieHusi B 00J1acT IPOMBIIIJIEHHONH COOCTBEHHOCTH.
ITaTenTHOE 3aK0HOAaTEILCTBO Poccuu. M300perenne
[TarenTHOe 3akoHOmaTeNbCTBO Poccun. OOBEKTHI WHTEJUIEKTYyaJTbHOH COOCTBEHHOCTH.
Nzobperenue. [IpaBa nuzoOperareneii u mpaBoBas oxpaHa W300peTeHui. 3asiBKa Ha n300peTeHne
n ee skcrneptuza. Kpurepum mnareHTocnocoOHocTH. OOBEKTH H300peTeHus. DdopmanbHas
skcrieptusa. [lyonukanms 3asBku. O0XKaloBaHUE PEIICHUH MTATEHTHOM AKCIEepTH3bl. BpemeHHast
npaBoBas oxpaHa. I[IpaBo mpexnenonp3oBanus. [lyOmukarusi CBeIeHWUH O BbIJaye NaTEHTA
u peructparuss u3obperenuil. OT3bIB U MpeoOpazoBaHue 3asBKU. [IpemocraBieHune mpaBa Ha
WCIIONb30BaHUe W300pereHus. Hapymenue mnartenTta. IIpekpamienue AeWCTBUS TMaTEHTA.
PaccmoTpenune nmateHTHBIX CIOpoB B cynebHoM nopsiake. [latentHeie nouutnnsl. [laTeHTOBaHKE
uzobpereHuii 3a pyOexom. IIpaBa HMHOCTpaHHBIX (PU3MUECKHX U IOPUIMYECKUX JIUII.
®denepanpHbiii hoHa H300peTeHuid B Poccun.
IMone3nas mogesib. ToBapHbIe 3HAKH
[Tone3nas Mozenp. 3asiBKa Ha MOJIE3HYIO MOJIENb U €€ dKcrepTusa. [IpaBoBas oxpaHa moJie3HOU
Mozenu. OTnuuue moJie3HON Mojaenu oT u3obOperenus. llponeaypa mpemocTaBieHHs] OXPaHbI
MOJIE3HOM Mojenu. 3asBKa M SKCHEpTH3a 3asBKM Ha ToBapHbIM 3Hak. lIpaBa BnagenbleB
U TpaBOBas OXpaHa TOBApHBIX 3HAKOB. BuIbpl TOBapHbIX 3HAaKOB. KOJIEKTHBHBIE TOBapHBIE
3Haku. IlpeaynpenurenbHas MapkupoBKa. VICKIIOUMTENIbHOE TMpPaBO Ha TOBApHBIM 3HAK
U TPOJOJDKUTENBHOCTh OXpaHbl. llpekpamienue npeiictBusi. Perucrpanus TOBapHOTO 3HaKa.
DkcnepTu3a 3asBKM, pemieHue o peructpauuu. OOajloBaHHME peEIIeHHE IO 3asiBKe.
Hcnonwp3oBanne ToBapHOro 3Haka. [lepenaua ToBapHoro 3Haka. Hapylienue npaB Ha TOBapHbII
3Hak. PaccMoTpeHue cHopoB, CBA3aHHBIX C TOBapHbIMU 3HaKaMu. (OTBETCTBEHHOCThb
3a HE3aKOHHOE HCIIOJb30BaHUE TOBapHbIX 3HaKoB. JlelictBue B Poccum MexIyHapoIHBIX
MPaBOBBIX AaKTOB MO TOBAPHBIM 3HaKaM. MaJapHuACKOe COTJIAlIeHuE O MEXAYHapOIHOU
peructpanuu 3HakoB. [IpoTokon k MagpuackomMy COrIaleHuio 0 MEeXIyHApOIHOW PEruCcTpalun
3HaKoB. MaJpuJICKoe COTJIallieHHe O IMPECEYeHUE JIOKHBIX WIM BBOJAIIMX B 3a0ITyXJeHue
yKa3aHUH MPOUCXOXKICHUS Ha ToBapax. JIuccaboHckoe corianieHue 00 oxXpaHe HauMEHOBaHHUH
MECT IPOUCXO0XKIEHUSA U UX MEKYHAPOIHOW PETUCTPALIUN.
IIpombinieHHBIC 00pa3LbI
[TpombinuieHHbIe 00pa3ibl. 3asBKa Ha NPOMBIIUICHHBIH oOpaser; u ee skcrnepTtusa. IIpaBa
BJIQJICNIbLIEB U TPAaBOBasi OXpaHa MPOMBIIUIEHHBIX 00pa3noB. Kpurepun oxpaHOCIOCOOHOCTH:
HOBHM3Ha o00pa3la, OPUTHHAIBHOCTh 00pa3na, MOPOMBIIUICHHAas NPUMEHUMOCTh oO0pasia.
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Hckmrouenust u3 oxpansl. IlaTreHT Ha TPOMBIIIEHHBIH 00pasen. MeXyHapoAHbIe COTJIalIeHMs,
Kacaloluecss IpPOMBIIIIEHHBIX 00pa3uoB. [aarckoe cornameHue O  JENOHUPOBAHUU
MIPOMBIIIJICHHBIX 00Pa3IIoB.
HenoOpocoBecTHasi KOHKYpeHIUsI
HenobpocoBecTHasi KOHKYpeHIUsS. 3amuTa OT HETO0OpPOCOBECTHOW KOHKypeHIHMH. OCHOBHBIC
BBl HENOOpPOCOBECTHOW KOHKypeHIuH. JleiicTBus, KBaIM(UIIUpyeMble KaK BBOIINE
oOmiecTBeHHOCTh B 3abmyxnenue. Juckpeauranusi KOHKypeHTa. DopMbl HET0OPOCOBECTHOM
KOHKYpPEHLIUHU, HE YIOMSIHYTbIE B cTaThe 10-0uc [lapuxckoil KOHBEHIIMH.
IMporpammel aisi IBM u 6a3 1aHHBIX
[IpaBoBas oxpana nporpamm st O9BM u 6a3 nanssix. Perucrpauus nporpamm it O9BM u 6a3
nanHbiX. [IpaBa aBTOpoB. Mcropuueckas cmpaBka. 3amura npaB B cyne. llepemaua mpas
Ha nporpammsl uist 9BM u 0a3bl 1aHHBIX. ABTOPCKUIM JOTOBOP U €r0 COJEpKaHUeE.
JIMueH3um 1 10roBopa
MexnyHapoaHas TOPTOBJIA Ha 00BEKTBI UHTEIJIEKTyalIbHOM COOCTBEHHOCTH.
[Ipennunensnonnsie 10roBopsel. JloroBop 00 olieHKe TeXHOJIOruH. [IoroBop 0 COTpyIHUYECTBE.
JloroBop 0 mareHTHON uucTOoTe. BHIbl NHIIEH3MOHHBIX cornamenunid. @panmmusa. JloroBop
KOMMEpPYECKOUN KOHIleCcCUU. VICKITtounTENbHAs JTUIEH3US.
Conuosiornueckne aceKTbl HHTEJIEKTYAJIbHOH COOCTBEHHOCTH
ConnoyornyecKkue acreKkThl HMHTEINIEKTYaIbHOM COOCTBEHHOCTH. BosnmelicTBue Ha XOn
COLIMANILHO-3KOHOMMYECKOTO U TyXOBHOTO MTporpecca.

4. Komnerenuuu, popmMupyembie B pe3yabTare 0CBOCHUS M CHUIINHDI

e (CrnocobeH OCylIeCTBJIATh MOUCK, KPUTUYECKUH aHaiu3 MHPOpMaL UM, NPUMEHSTh
CUCTEMHBIN MOAXO0/, JI/Is pellleHUs NOCTaB/JeHHbIX 3a4a4 (YK-1)

e C(CnocobeH ompezesndaTb KpPyr 3aZad B paMKaX [OCTaBJIEHHOW LeJIM U BbIOMPATh
ONTHUMaJIbHble CHOCOOBI MX pelleHHs, UCXOJd U3 JeUCTBYHWIIUX NPAaBOBBIX HOPM,
MMeIuXCcda pecypcoB U orpanudenuit (YK-2)

e C(CnocobeH aHa/JIM3UPOBAaTb U UHTEPIPETUPOBATb pe3yJbTaTbl XHUMHUYECKUX
3KCIIePpUMEHTOB, HabtoAeHu u uamepenun (OIK-1)

e (CnocobeH MNPOBOAUTH C COOJIOJEHUEM HOPM TEXHUKH 0€30MaCHOCTU XUMHUYECKUU
3KCIIePUMEHT, BKJ/II0Yasd CUHTe3, aHa/IU3, U3yUYeHUe CTPYKTYPbl U CBOMCTB BEILLECTB U
MaTepuasIoB, UCCe0BaHMe NMpoleccoB ¢ ux ydyactueM (OI1K-2)

e (CnocobeH MpPUMEHATb pacYeTHO-TEOPETUYEeCKHE METOJIbl [JI1 U3y4eHUs CBOMCTB
BelleCTB M TMPOLECCOB € KX Yy4yaCTUeM C HCIOJb30BaHUEM COBpPEMEHHOU
BbIYUCIUTENbHOU TexHUKH (OIIK-3)

e C(CnocobeH  HCHOJb30BaTh  CyLIECTBYIOL[HMe  M[pPOrpaMMHble  NPOAYKTbBl U
MHQOpMaLlMOHHble 0a3bl JaHHbIX [Js pelleHUus 3a4a4 npodecCHOHaTbHOU
JleITEeJIbHOCTU C YyYeTOM OCHOBHBIX Tpe6OBaHMUM MH(OPMalMOHHOU 6e30MacHOCTH
(OITK-5)

e (CnocobOeH BbIOMpATh M UCIIOJIB30BATh TEXHUYECKUE CPEACTBA U METO bl UCTIBITAaHUH JIsI
peuIeHus: UCCIeA0BaTENIbCKUX 3314 XMMUYECKON HAaIlPaBJIE€HHOCTH, MOCTABJIEHHBIX
crieraarucToM 6osiee Boicokoit kBamuduxkaruu (ITK-1)

e Crnoco6eH oka3bpIBaTh MH(POPMATMOHHYIO TIOJIEPIKKY CIIEUATUCTaM, OCYLIECTBISIOIINM
Hay4HO-HCCaenoBarensckue padoTsl (ITK-2)

5. IlnanupyemMble pe3yJbTaThl 00y4eHHs
B pe3ynbTaTe 0CBOEHUS AUCHUIUIMHBI CTYJICHT HOJIAKEH:

3Hamo:

J 00 MHTEIUIEKTYalIbHOH COOCTBEHHOCTH, €€ POJI MECTE B IPaK/IaHCKOM OOIIECTBE;

J 00 aBTOPCKOM IIpaBe;

J 00 OTeYECTBEHHOM U MUPOBOM IaTEHTHOM 3aKOHO/IaTEIIbCTBE;

J O JIeSITENbHOCTH PETHMOHATBHBIX ¥  MHPOBBIX OpraHM3allMii  HMHTEIUICKTYaIbHOW
COOCTBEHHOCTH;
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J 0 CTPYKTYpE, COCTABJICHUH U 110/1a4€ 3asiBOK Ha MPOIYKIMIO UHTEIJIEKTYaAJIbHOTO TPY/a;

J 00 oxpaHe HW300pETeHUH, TIOJIE3HBIX MOJENEH, TOBAPHBIX 3HAKOB, IPOMBIIUICHHBIX
o0pa3ioB, nmporpamm st O9BM u 6a3 qaHHBIX;

o O JIMIICH3MOHHOW JICATENIPHOCTH M COIVIANICHWSX B CTpaHe U 3a pyOexxoMm Ha 0ase
JIOTOBOPOB O COTPYAHUYECTBE;

ymembo:

o M0JIb30BaThCS CIIPABOYHBIM aIapaToM ISl MOMCKa 00BEKTOB HOBBIX PEIICHUN;

o COCTABIISITh OTYET O MATCHTHBIX HCCIICAOBAHUSAX;

eénaoemy:

o NPaKTHYECKMMHU HaBbIKAMU pPabOThl ¢ 0a3aMH JaHHBIX TpPU TPOBEJCHUHM MATCHTHBIX
HCCIEIOBAaHNH;

o METOIaMU MTPOBEJICHUS TATCHTHBIX UCCIIC0BAHHIA.

6. O01mast TPy10eMKOCTb JUCHUNJIMHBI:

2 3aueTHBIC enuHMUIIBI (72 Yaca).

7. @opMa KOHTPOJIA:

[IpomexxyrouHas arrectanus — 3a4det (8 cem.).

MaremaTudeckasi 00padoTKa pe3yjbTaTOB XUMHYECKOI0 IKCIIEPMMEHTA

1. MecTo nucuunauHbl (MOAyJis1) B CTPYKTYpe 00pa3oBaTe/bHOM MPOorpaMmMbl
Huctunnuna «Martematnueckass oOpaboTka pe3ylnbTaTOB XUMHYECKOTO JKCIEPUMEHTA
BXOJWT B BapuaTHBHYIO 4dYacTh Onoka bl «Jluctumimasl (MOIynn)» Kak oOsi3aTenpHast
mucuuruimaa 51.8B.06.
2. lleab ocBOEHMSI AN CIUTIIMHBI:
° pa3BHUTHE y CTYJIECHTOB MPEJACTABICHUN O MAaTEeMaTHYeCKOW CTATUCTUKE U €€ MPUMEHECHUHN
B QaHAJIMTUYECKON XUMUHU.
3. Kparkoe cogep:xaHue TUCHHUILIHHBI
Poip MeTOAOB MaTeMaTHUECKOM CTATUCTUKH B aHATUTHYCCKON XMMHUH.
HeonpenejeHHOCTh pe3yJabTATOB XUMHYECKOI0 aHAJIN3a
[TonsiTue cnyyallHOM M CHUCTEMAaTHYECKOW COCTABIISIIOIIECH HEONPENEICHHOCTH PEe3YyIbTaTOB
XUMHUUYECKOTO aHaiu3a. Pacder cucTeMaTHdecKoM M CIydalHOM MOTPENIHOCTH Pe3yJIbTaToB.
OrneHka pe3yJabTaToOB aHAJIM3a.
BbisiBjIeHHE cCHCTEeMATHYECKOH MOrPelHOCTH
BrisiBiieHHE CUCTEMAaTHYECKOM MMOTPENIHOCTH TMPH  IMOMOIIM  CTaTUCTUYECKUX TECTOB.
JloBepurenbHasi BEpOSITHOCTh aHAIN3a, KaK MPEeAMET B3aUMHOM TOTOBOPEHHOCTH.
Ouenka NpaBUJIBLHOCTH M BOCIIPOU3BOAMMOCTH Pe3y/ibTaTOB H3MepeHuil
BrisiBieHMe 1 ycTpaHEeHUE CIIy4alHbIX U CUCTEMAaTUYECKUX COCTABIIAIOIINX HEONPEIEICHHOCTH.
MeTo1bl peNsSTUBU3ALMH, PAHAOMHU3AIMHU U «BBEICHO-HANUICHOY.
IIpoBepouHbIe TECTHI
Q-Tect, olleHKa M TMpoBepka Haiauuus TrpyObix mpomaxoB. [IpoBepounsie TecTsl CThIOEHTA
u Oumepa. JloBeputenbHas BEpOSTHOCTh. MeTpojornyeckue OCHOBbI aHaiu3a. OleHka
CIIy4aiiHOM cocTaBiiAromieil. Pacuer nmorpemHocTei.
YyBCTBUTEJIBHOCTH U NMpeAes 00HAPYKeHUsA
PacueTsl 0CHOBHBIX MapaMeTpoB. JIMCHIEPCUOHHBIN aHAU3 U €r0 MPUMEHEHUE B aHATUTHYECKOM
xumun. Pacuet nucnepcuu. CpaBHeHHE qUCTIepCHil IBYX WK OoJjiee CepUU U3MEPEHHIA.
PerpeccoHHBIN U KOPPEJAIMOHHBIN aHAJIN3
Craructuka npsMbix JuHUW. [louck ypaBHEHU perpeccMd — OCHOBHas 3ajadya KOCBEHHBIX
MeTo/I0B aHanu3a. [locTpoeHue IWUHUN perpeccuy, OCHOBHBIE METOJABI M CIOCOOBI: CTIOCO0
KaHaJoB, CMOcOo0 CHOpsIMIIGHHUS B Cclydae, €CId TOYKM Jie)KaT HE Ha OJHON MpsIMOH.
Koadduimentsl ypaBHeHHS perpeccuu, pacder Kod(pPHUIMEHTOB ypaBHeHUs. MeTon
HAaUMEHBIINX KBaJApaToB. PerpecCMOHHBbIA M KOPPENALMOHHBIN aHanu3. 3aJada perpeccuu
u Koppemsiuun. KoappuimeHt koppensiun.
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4. Komnerenuuu, popMupyemMble B pe3y/ibTaTe 0CBOEHUS TUCHUTINHBI:

CnocobeH oCylecTBAATb NMOUCK, KPUTUYECKUN aHa/JUu3 UHPOpMaALUH, NPUMEHATH
CUCTEMHBIN MOAXO0/, /1S pellleHUs NOoCTaBJeHHbIX 3a4a4 (YK-1)

CnocobeH aHa/Ju3UpOBaTb W HHTEPHPETUPOBATb pe3yJbTaTbl XHUMHUYECKHUX
3KCNepUMeHTOB, HabitogeHui U uaMepenui (OIK-1)

CnocobeH mNpPOBOJUTH C COOJNIOJEHUEM HOPM TEXHUKHM 6e30MacHOCTH XUMHYECKUU
3KCIEepUMEHT, BKJI0Yas CUHTE3, aHa/IN3, U3y4YeHHe CTPYKTYpPhl U CBOMCTB BeLeCTB U
MaTepHaJioB, Uccle0BaHUe polieccoB ¢ ux yyactueM (OI1K-2)

CnocobeH NpUMEHSTb pacyeTHO-TeOpeTHYecKHe MeTOoJibl JJisi U3y4eHUs CBOMCTB
BellleCTB M IMPOLECCOB C HX Yy4yacTHEM C MCHOJb30BaHHMEM COBPEMEHHOM
BbluMcAUTebHOU TexHuku (OI1K-3)

CnocobeH  HUCHOJB30BaTh  CYUIECTBYIOIIME  NpPOrpaMMHble  NPOAYKTbl U
MHPOpMalMOHHble 6a3bl J@HHbIX /Il pelleHUs 3ajad NpodeccMoHaIbHON
JlesITeJIbHOCTU C y4eTOM OCHOBHBIX Tpe6oBaHUNW MHPOPMALMOHHOW 6e30MacHOCTU
(OIIK-5)

Crioco6eH BeIOMpaTh U UCIOJIB30BATh TEXHUUECKHUE CPEJICTBA U METO bl UCTIBITAHUN IS
pEeIIeHNs HCCIIeIOBATENbCKUX 3a/1a4 XUMUYECKON HAITPAaBIEHHOCTH, MTOCTABICHHBIX
crieraniucToM Oosiee Boicokoit kBanmuduxaruu (ITK-1)

CriocoOeH 0ka3pIBaTh HH()OPMAIIMOHHYIO TTIOIEPIKKY CIEIHATNCTaM, OCYIIECTBISTFOIIAM
Hay4HO-UccaenoBarensckue padotsl (ITK-2)

5. Ilnanupyembie pe3yJbTaThl 00y4YeHU s

B pe3ynbraTe 0CBOCHHUS AUCIUTUINHBI CTYJICHT HOJIZKEH:

3HAMb:

METOJ OKCIICPTHBIX OHOCHOK, CTATUCTUYCCKUE MCTOIbI O6pa6OTKI/I KOJIMYCCTBCHHBIX
PE3YIbTATOB HCCHCHOB&HHﬁ, METOJ KadCCTBCHHBIX HMHTaHHﬁ, MCTOABI TMOCTPOCHUSA
1 UCITOJIB30BaHUA MCXaHHUCTHYCCKHX UMHTAllMOHHBIX MaTEMATHYCCKUX MO,HCHCP'I;

ymembs:

BBITIOJTHATE B XOJI€ AKCIEPUMEHTOB M3MEpEHUs (aHAJIM3bI) B COOTBETCTBHM C TpeOyeMou
HaJIe)KHOCTBIO W TOYHOCTBIO, BBIOMpAs TMOIXOAIIYH0 METOJWKY H3MEPEHHH M YHCIIO
MapajuieIbHbIX OIBITOB;

METPOJIOTHYECKH TPaMOTHO OIIEHHWBATh CHCTEMATHYECKHUE W CIIyYalHBbIC IOTPEUTHOCTH
HU3MEPEHHIT,

COTIOCTABJISITh PE3ylbTaThl M3MEPEHUH JJIsl BBIABICHUS CTATUCTUYECKU JOCTOBEPHBIX
pa3nIuuuii B CBOMCTBAaX Pa3HbIX 00BEKTOB UCCIICIOBAHMS;

MIPOBEPATh HAIMYUE KOPPENSUUN M YCTaHABIMBATh BUJ (YHKIIMOHAJIHHOWU CBA3H MEXKIY
COCTaBOM BEILIECTB U UX CBOMCTBAMHU;

eénaoemp:

METO/I0JIOTHEH BEIOOPA METOI0B aHAIIN3A,
HaBbIKaMU UX IPUMEHEHUS,
METPOJOTHYECKUMH OCHOBAMHU aHAJIH3a.

6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:

3 3auerHblie eaunuibl (108 gacos).

7. ®opMa KOHTPOJIA:

[IpomexyTouHas aTTectanus — 3a4et (5 ceM.).

MunepajbHbie pecypcsl bypsaTuu

1. MecTo mucuunIMHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/bHOM NPOrpaMMbl
Hucuumnza «MuHepaibHble pecypchl bypsTum» BXOIUT B BapuaTUBHYIO yacTh Onoka b1

«Jductumnnuael (MOaynn)» Kak obs3arensHas aucuuruinaa b1.B.07.

2. Iles1k oCBOEHUS JUCIHUILIHHDBI:
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J (dopMupoBaHME y CTYACHTOB 3HAaHUH O HEBO30OHOBIEMBIX MPHUPOIHBIX pecypcax,
B YAaCTHOCTH, MECTOPOKJEHHUSAX IOJIE3HBIX HCKOMAaeMbIX bypsrtuu, ux 3amacax U poju
B 00ecrieyeHn MUHEPaIbHBIM CHIPbEM SKOHOMUKH PecryOmmky;

. (dbopMupoBaHHE Yy CTYIEHTOB TMPEACTABICHUI O pecypcocOeperaonmx TEeXHOIOTHUIX
NO0OBIYH, IEpepadOTKA MUHEPAIBHBIX PECYPCOB M HABBIKOB OLEHKHU BIMSHUS pa3pabOTKH
IIOJIE3HBIX HUCKOIIAEMBIX Ha OKPYKAIOLIYIO CPEy.

3. KpaTtkoe coaep:kaHue 1uCHUILINHBI

TengeHnuM pa3sBUTHST MHHepPaJbHO-CbIpbeBOl 0a3bl B bypsatum. IJxojgormyeckue

npoodJieMbl pa3padoTKHU MOJIe3HbIX HCKONIAeMbIX

Obugue ceedenus 0 MecmopoHCOCHUAX NONEIHBIX UCKONAEMBIX, O HEE0300H06IAEMbIX,

MUHEPATIbHBIX pecypcax

Ponp u 3HaueHue pazMUYHBIX MOJIE3HBIX HCKOMAEMbIX B pa3BUTHM oOmiectBa. CoBpeMEHHOE

COCTOSIHUE U MEPCIIEKTUBBI Pa3BUTUSI MUHEPaAIbHO-ChIpbeBOM 0a3bl Pecniyonuku bypsarus. Buabl

MUHEpaJIbHOTO  cbIpbsi.  CrocoObl  OOBIYM  TOJIE3HBIX  HCKOMaeMmblX. ['eHeTnueckas

KJIacCU(pUKAIUs  MECTOPOXKAECHUN  MOJIE3HBIX  HCKONAeMbIX.  YcCloBUS  00pazoBaHUs

MECTOpOXKJeHUI. Pa3MmelieHne MeCTOpPOXKJIEHUN pPYIHBIX, HEMETAIMYECKUX TIOJIE3HBIX

HCKOIIAEMBIX, PECYPCOB TOIUIMBHO-3HEPreTHUECKOIO ChIpbsl B Heapax bypsatum u craauii ux

pa3paboTKHu.

IKonozuueckue npoodaemvl pazpadbomkKu u IKCHAYAMAUUU MECHOPOHCOCHUI NOJIE3HbIX

UCKONAemMbplX.

3arpsi3HeHHWE NPUPOJIHBIX Cpel TMpHU J0ObIYE TMOJIE3HBIX HCKOMAeMbIX M MeEphbl 3alUTh

OKpy)Xarollel cpeapl Ha O00bEKTaX TOpHBIX pa3paboTok. MecrtopoxaeHus ypaHa bypsarun.

DKOJIOTO-TEXHOJIOTHYECKNE ACIEKThI MX M0O0bIud. IloHSITHE O MaJIOOTXOIHOH W OE€30TXOTHOI

TEXHOJIOT U H.

MuHepajibHO-ChIpbeBast 0a3za IBETHBIX, peaKux, 0J1ar0poOAHBIX MeTaJJIOB,

ATIOMOCWIMKATHOIO ChIPbS M HEMETAJUIMYECKHMX II0JIE3HBIX HCKOMAaeMbIX. JKOJIOIO-

TEXHOJIOTHYECKHEe ACTIEKThI MX 100bIYM U NepepadoTKu

Mumnepanvhno-coipvesasn 0aza 1ezKux u maxjceavix yeemuvlx memannog bypamuu

Ponp amoMuHMST B HApOJHOM  XO3siCTBE. MuHEpalbHO-ChIphEBasl 0a3a  aTIOMUHMS.

MecTopoKaeHUsI CBIHHBIPUTOB, JYHUTOB BypsITUM M IepCHEKTHUBBI UX OCBOECHUS. Pypl cBUHIA U

uuHKa. Mectopoxkaenus noaumeTtandeckux pyn (OsepHoe, XonoaHUHCKOE, JJoBaTKUHCKOE U

Ip.), UX XapaKTepUCTUKA, 3aIlachl, CTEIIEHb OCBOCHHOCTH.

Munepanvno-coipvesasn oaza 6.:1a20pOOHBIX U PEOKUX MEeMANl08

JleiicTByroniass MHHEpalIbHO-ChIpbEBasi 0a3a JOOBIUM POCCHITHOTO W PYAHOTO 30JI0Ta,

CYIIECTBYIOIIME TEXHOJOTUH JO0OBIYM U mepepaboTku OnaropoJHbIX MeTauioB. PasBenanHbie

MECTOPOKIEHUS PEIKUX METauioB. BiusHue pa3paboTKu M SKCIUTyaTalli MECTOPOXKIACHUN

peAKMX METaNIOB Ha MNpUpOAHbIe »3KocucTeMbl (Ha mnpumepe JLxuaunckoro BMK).

CoBpemeHHOe cocTosHUE J00bYM BoJb(Gpama. TexHOIOrus KOMILIEKCHOW nepepaboTku

TPYAHOOOOTaTUMBIX MOJUOIEHCOAEPKAIUX Py (Ha mpUMepe pya MecTopoxaeHuil bypstun).

DKoJoru4eckue mpoOaeMbl, CBA3aHHbBIE C 00bIYeH BOJIb(paMa U3 TEXHOTEHHBIX OTXO0I0B. THIIbI

MECTOPOKICHHI 30/10Ta. XapaKTePUCTHUKU MUHEPATIbHO-CHIPhEBON 0a3bl JOOBIYU POCCHIMTHOTO U

pyaHoro 3oiyi0ta bypsitun. IIpo6iaema ocBoeHHs MECTOPOKIEHUI KOPEHHOTO 30J10Ta Poccun.

Cuvipvesasn 6aza y2na

Pounb yris B TONIMBHO-3HEPreTHUECKOM KOMIUIeKce. MecToposkieHns OypbIX, KAMEHHBIX yriei

bypsatuu. Tunsl mectopoxaeHun yris. «TYrHYWCKUN YrOJIBHBIA pa3pes» — COBPEMEHHOE

COCTOSIHME M TEpPCHEKTUBBI pa3BUTHUs npeanpusths. Cocras, CBONCTBA YIJIeH W IIyTH HUX

HCII0JIb30BAHUS.

Coipvegan 6a3a HememanIu4ecKux noae3HbIX UCKONAeMbLX

MuHepanbHO-ChIpbeBast 0a3a LEMEHTHOTO CHIPbs, WX HCIOJb30BaHUE B MPOMBIIIIEHHOCTH.

Mecropoxxaenus ¢uooputoB bypstuu. Ponb (QmioopuToB B MeTaJUTyprUyecKOW OTpPACIIH.

MuHepanbHO- chlpbeBasi 6a3a anatutoB bypsaTun 1 npobiemMa ux 0CBOCHUs. AIATUTOBBIE PY/IbI,
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[BETHBbIE KaMHU (HEe(pHT), chipbe Ui cTporuHAycTpur. COBpEeMEHHOE COCTOSIHUE NOOBIYM U
IIYTU UX UCIIOJIb30BaHMUSL.
4. Komnerenuun, gopmMupyemblie B pe3yJibTaTe 0CBOCHHS IMCIUIIIMHBI:

CnocobeH aHa/JM3UPOBAaTb U UHTEPNPETUPOBATb pe3yJbTaTbl XUMHUYECKUX
3KCNepUMEeHTOB, HabitogeHui U uaMmepenui (OIK-1)

CmocobeH  MpPOBOAUTHL C COOJIIOJIEHMEM HOPM TEXHUKU 6€e30MacHOCTH
XUMHUUYECKUHN IKCIEPUMEHT, BKJItOYasl CUHTE3, aHa/IU3, U3y4YeHHUe CTPYKTYPhI U
CBOWCTB BelLIeCTB U MaTepHaJOB, UCCAeJOBaHUEe NPOLECCOB C UX y4acTUEM
(OIIK-2)

CnocobeH NpUMEHATb pacyeTHO-TEOpPeTHUYEeCKUe METOJbl [AJs U3y4eHUs
CBOWMCTB BeILleCTB M IIPOLECCOB C MX Yy4yaCTUEM C HCIOJIb30BaHUEM
COBpeMEHHOU BbIYUCAUTENbHON TexHUKH (OI1K-3)

CnocobeH UCHOJIb30BaTh CYILEeCTBYOL[ME MNPOrpaMMHble HPOAYKTbI U
MHPOpMalMOHHble 6a3bl JAHHBIX [Js pelleHUs 3ajad npodeccuoHaJbHOU
JlesITeJIbHOCTU C Y4eTOM OCHOBHBbIX Tpeb6OBaHMU HMHPOPMaLMOHHOU
6e3omnacHocTtu (OIIK-5)

CrocoOeH  oka3blBaThb  MH(POPMAIMOHHYIO  TMOJJIEPXKKY  CHElHauCTaM,
OCYIIECTBISIONIMM Hay4YHO-HCciaesoBarenbekue padotsr (ITK-2)

5. Ilnanupyemble pe3yJbTaThl 00y4YeHU s
B pe3ynbpTaTe ocBOCHUS AUCIUTUTMHBI CTY/ICHT A0JIKEH:

3HAMb:

. OCHOBHBIE BU/Ibl MUHEPAIBHOTO ChIPbs ballkanbCKON IPUPOJHON TEPPUTOPHH;

. crocoObl JOOBIUM TIOJIE3HBIX UCKOIIAEMBIX, 00JIACTH UX TIPUMEHEHUS;

. pe3ynbTaThl BO3JECHCTBHUSI TOPHOTO ITPOM3BOJCTBA HA MPHUPOIHBIE CPEIbI, MEPHI 3aIIUThI
OKpYXaloIen cpeibl OT JOOBIUU U IEPepabOTKHU MOJIE3HBIX HCKOTTACMBbIX;

ymemby:

. paboTtarh ¢ yueOHOH, Y4eOHO-METOIMYECKON M CIPABOYHOM JINTEPATypOH, a TaAKKE YMETh
OPHEHTHPOBATHCS B HAyYHOU NEPHOJIMKE B OO0JACTH aKTyaJbHBIX MpoOiemM B cdepe
JOOBIYH U TIEPEPAOOTKH TTOJIE3HBIX HCKOIIAEMBIX;

®  pacro3HaBaTh FOPHBIEC TOPOJIBI U MHHEPAJIBL;

o BBITIOJTHATh PACYEThl TEXHOJIOTHYECKHX TOKa3aTelied PyIOTOArOTOBUTEIBHBIX OIEpanuit
H o0oraiieHus;

énaoemsp:

. MOHATHUIHO-TEPMUHOJIOTUYECKUM aNmapaToM B 00JaCTH TOPHOTO Jiena;
. MeTOo/1aMU O€30MaCHOTO 00paleHHs C PYIHBIMUA U XUMUYECKIMHU MaTepUaIaMu;
. 0a30BBIMU 3HAHUSMHU MO LIEJICBOMY HA3HAUYEHUIO PA3IMUYHBIX BUJOB MUHEPAIBLHOTO ChIPhs
Y IPUMEHEHHUIO €r0 B IPOMBIIICHHOCTH.
6. O01mas TPy10eMKOCTb JUCHUIJIMHBI:
2 3aueTHbIC enUHHUIIBI (72 Jaca).
7. ®opmMa KOHTPOJISA:
[IpomexyTouHas aTTectanus — 3a4et (5 ceM.).

XHMHYECKHE OCHOBBI IKOJIOTMH

1. MecTo mucuunaIuHbI (MOAYJIs1) B CTPYKType 00pa3oBaTebHOM POrpaMMbl

JucuunnmHa «XUMHYECKHE OCHOBBHI DKOJIOTUUY» BXOJUT B BapHaTHBHYIO 4acTh Onoka bl
«ductunnunel (MOAyNN)» Kak oOs3arenbHas auciuiuinaa b1.B.08.

2. Ileab 0CBOECHHUS TUCIUILINHBI:

. ¢dbopmupoBaHue  TpeACTaBICHHUS OO0  SKOJOTMYECKUX  MpobiiemMax  TiI00abHOTO,
PETMOHAIBHOTO U JIOKAJIBHOTO 3HAYEHUS;
J (dopMupoBaHME TTOHUMAHUS OCHOBHBIX 3aKOHOMEPHOCTEH (hyHKIMOHHPOBaHUS Ouochepbl

" DpOTCKArOIUX B HEH XUMHYSCKUX mponeccoB, MECTa U POJIK B HEH YeIoBeKa.
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3. KpaTtkoe coaep:kaHue 1UCHUILINHBI
XUMUYECKUN 3KOJIOTHYECKHH (hakTOop. XUMHUYECKHI COCTaB JKUBBIX OPraHW3MOB. Murpamus
XMUMHMUYECKUX 3JIEMEHTOB B IPUPOJHOMN Cpelie U UX MOCTYIJIEHUE B OpraHU3M 4YeJoBeKa XUMUs
atMocdepsl. [ToHsaTHE 3KOIOTHYECKON XUMUY; IeTH U 33a1auu npeaMera. OO1iee npeacTaBieHne
o reocdepax 3emin. ['a30BBIi COCTaB, CTPOEHHE W pAJAUAIMOHHBIA PpEXUM arMochepsl.
CosHeuHasi pagmanusi U BEpTUKaJbHAs CTPyKTypa armocdepsl. TemmnepaTypHBIA TPOQMIIb.
O6mass uupkymauusi arMocdepbl. YCIOBHS  yCTOMYMBOCTH. XHMMHUYECKHE  IPOIIECCHI
B Tpomocdepe, crparochepe, mezochepe n Tepmochepe. MoHochepa Kak 3alMTHBIA dKpaH
oT woHHOro Y®-usnydenus. Xumwusi rtuapochepbl OOmas xapakTepuUCTHKa THAPOChHEpHI.
MupoBoii okeaH u okeaHocdepa. OCHOBHbIE MOPHOMETPUUECCKHE XAPAKTEPUCTUKH OKCAHOB.
I'uaponornyeckuii pexuM okeanocgeprl. OOmernanerapHas posib TypOyJeHTHOTO OOMeHa
¢ arMocgepoid. XMMHUUECKHUN COCTaB OKEaHNYECKOW BOJIbI (COJIEBOM COCTAB, paCTBOPEHHBIE I'a3bl,
OpraHMYecKOE€ BEUIECTBO, B3BECH). 3aKOHOMEPHOCTH MUIpalM XHWMHUYECKUX DSJIEMEHTOB
B ruapocdepe. lleppuuHoe M BTOpUYHOE 3arps3HEHHE MPHUPOAHBIX BOA. ODBTPOPUpPOBAHUE
BOJIoeMOB. XuMusi Jutochepsl CTpoeHHE M CPEIHUM XWMHUYECKHH COCTaB 3€MHOM KOPBI
['eoxumuueckas cuctemaruka 31eMeHTOB. Kilapku OCHOBHBIX 3J1€MEHTOB Kopbl. OcOoOEeHHOCTH
pacrpeeneHusl pacCesHHBIX SJEMEHTOB B 3€MHOM Kope. Munepanbl. [log3emHbie BOIBI,
ux cocraB. [lnanerapHblii MouBeHHbIN MOKPOB. I'o0anbHBIE (YHKIIMM MOYBEHHOTO MOKpPOBA.
MectHbIii reoxumudeckuii GoH. XMUMHYECKHE PEaKIMU M TMPOIeCChl B mMouBaxX. buocdepa —
ocobast o6osouka mianeTsl. CoctaB 6uocdepsl. Ilponeccs B Ouocdepe. CynHocTh HOOCHEPHOI
KOHLETIIUH.
4. Komnerenuuu, popmMupyembie B pe3yabTare 0CBOCHUS IUCHUIINHDI

e (Cnoco6GeH OCylIeCTBJIATh MOUCK, KpUTUYECKUN aHaau3 WHGOpPMaLUHK, NIPUMEHSTh
CUCTEMHBIN MOAXO0/, [I/Is pellleHUs MOCTaB/JeHHbIX 3a4a4 (YK-1)

e (CnocobeH aHaJU3UpPOBaTb M WHTEPHPETUPOBATh pe3yJbTaTbl XUMHUYECKUX
3KCIIePUMEHTOB, Hab toAeHu u uamepenun (OIK-1)

e (CnocobeH MpOBOAUTH C COOJIIOJEHUEM HOPM TEXHUKH 06€30MacHOCTH XMMUYECKUHN
3KCIIEPUMEHT, BKJ/IIOYas CUHTE3, aHa/IM3, U3yYeHHUe CTPYKTYpbl U CBOMCTB BeleCTB
¥ MaTepHuaJioB, McCleoBaHKe MPOIecCcoB C Ux yyacTueM (OIK-2)

e (CnocobeH NMPUMEHATH pacieTHO-TEOpPeTUYECKHME MEeTOJIbl JIJI1 U3y4YeHUs CBOUCTB
BElleCTB M IMPOLECCOB C HUX Yy4YacTUEeM C MCIOJb30BaHUEM COBPEMEHHOU
BbIYUCIUTENbHOU TexHUKH (OIIK-3)

e (CmocobeH HCHO/Ib30BaThb  CyUleCTBYWOIIMEe NpOrpaMMHble  HPOAYKTbl U
MHGOpMaLMOHHble 0a3bl JaHHBIX /[J pelleHHsA 3ahad NpodpecCHOHaTbHOU
JleITeJIbHOCTU C yYeTOM OCHOBHBIX TpeOOBaHWM MHPOPMALMOHHOW 6€30MacHOCTHU
(OITK-5)

e (CnocoGeH oka3pIBaTh HHGOPMAITMOHHYIO MOJJIEPKKY CHEIHAINCTAM, OCYIIECTBIISIONIIM
Hay4HO-HCCIenoBarenbckue padoTsl (ITK-2)

5. IlsianupyemMble pe3yJbTaThbl 00y4eHH s
B pesynpraTe 0CBOEHUS AUCLUIIIMHBI CTYACHT NOJIKEeH:
3Hamb:
e qporecckl 00pa30BaHuUs U NEPEHOCcA 3arpsA3HEHHH B OKpyXarolei cpene;
® B3aMMOOTHOIIECHHS OPTaHU3Ma U CPEJbI;
® OCHOBHBIE BHJIbI 3aIPSA3HEHUs OKPYXKAIOILIEH Cpelbl U BO3ZMOXKHOE IPEBPAIEHUE BEIIECTB B
MIPUPOIHOM CPEAE;
® IIOPAJOK NPOBEACHUS DKOJOTMYECKON DKCIEPTU3Bbl U CTPYKTYPY DKOJIOTMYECKOrO IaclopTa
NPEATNPUATHSL.
ymembo:
® OIICHUBATh SKOJOTUYECKYIO OMTACHOCTh pabOTAIOIINX MPEATPHATUM;

80



® [IPOTHO3UPOBATH MOBEACHUE XMMHUYECKUX 3arps3HEHUI B MPUPOJHON cpelie MOJ BIUSHUEM
MPUPOHBIX U AHTPOIIOTCHHBIX (PaKTOPOB.
enademu:
e HaBblIKaMH pabOTBl CO  CHOPAaBOYHBIMU  MaTepUalaMd O  TPEAEIbHO-A0IMYCTUMBIX
KOHIICHTPAIIUSX BEUIECTB;
e uyHpOpPMALKEH O XUMUUECKOW aKTUBHOCTH OCHOBHBIX (DYHKIIMOHAJILHBIX TPYIIIT;
® HaBBIKAMH IUIAHUPOBAHUS PAOOTHI M OPraHU3AINU KOJUIEKTUBHOTO PEIICHHS 3ajay.
6. O01mast TPy10eMKOCTh JUCHUIJIMHBI:
3 3auerHblie eaunuibl (108 yacos).
7. ®opMa KOHTPOJIA:
[IpomexyrouHas aTrectanus — 3a4et (7 ceM.).

dusnveckue MeToAbI HCCIEeT0BAHUN

1. MecTo ucuunaiuHbl (MOAyJis1) B CTPYKType 00pa3oBaTe/bHOM POrpaMMbl

Jucuunnuna «dusndeckre MeTo bl UCCIIEIOBAHNA» BXOJIUT B BApUATHUBHYIO 4acTh OJ0Ka
b1 «/lucrummmab! (MOIyIHN )» Kak o0s3aTenbHas qucuurinaa b1.B.09

2. llenb ocBOeHUS AUCHMIIJIMHBI:

. yrayOieHue 3HAaHUW W HaBBIKOB CTYAGHTOB B oOmactu (U3MYECKUX METOJIOB
UCCIIEIOBAaHUS, O3HAKOMJICHHE C HUX TEOPETUYECKMMHM OCHOBAMHM U BO3MOXKHOCTSIMHU
MPaKTUYECKOTO NCIOJIb30BaHUSI.

3. Kparkoe coaep:xaHue TUCHMILIIHHBI

BBenenue

duznyeckue MOJENIN aTOMOB U MOJeKya. Metossl onpezaeneHus: pu3nueckux cBorcTB. Odmas

XapakTepucTuka M Kkiaaccudukanus MeronoB. CHEeKTpOCKONHUYECKHe, IU(PPaKLIUOHHBIE,

NIEKTPUYECKUE U MAarHUTHBIE METOMBI. DHEPreTHYECKUE XapAKTEPUCTUKU PA3JINYHBIX METOMOB.

YyBCTBUTENBHOCTD U pa3pelaroniasi CiocoOHOCTb METOAA. XapaKTEePUCTUUECKOE BpEMs METO1a.

HNuTterpanus MeTo10B.

CnexkTpockonus

Teopemuueckue 0CHO6bl CHEKMPOCKONUYECKUX MEMOO0E UCCE006AHUSA

IIpupona 31EKTPOMarHUTHOTO U3JIy4ECHHUs, PA3JIMYHbIC TUIIBI €0 B3aUMOJIEHCTBUS C BELIECTBOM.

OCHOBHBIE XapaKTEPUCTHKH H3Iy4YeHUs. OIJIEKTPOHHbIE, KoJieOaTeabHbIe, BpallaTelbHbIC,

CIIMHOBBIE W SAJIEPHBIC IIEPEXOJbl KaK pe3yJabTaT pa3jIM4YHBIX THUIIOB BHYTPUATOMHBIX HIIU

BHYTPUMOJIEKYJISIPHBIX B3aUMOJACUCTBHM, OIPEIEISIOIINX COOTBETCTBYIOINYIO CIIEKTPaIbHYIO

oOnacte. CHEKTphl HUCIYCKaHMs, MOIVIOIIEHUS M PACCESHUs aTOMOB, HOHOB U MOJIEKYIL.

Baxhelimme XxapakTepUCTUKU CIEKTPAJIbHBIX JMHUN. MoOHOXpomaTu3zauus H3JlydeHus, OJoK-

CXEMBbl CIIEKTPOMETPOB, HX Kiaccu(uKanus. XapaKTepUCTHKU CIEKTPaJbHBIX IPUOOpPOB.

Kpurepuii Panest B ouenke paspemtaronieil cuiibl. Paznuunbie THIIBI CBETO(UIBTPOB, 00JIACTH UX

IIPUMEHEHMSL.

IIpueMHMKN W3JIy4€HHUs, OCHOBHBIE JOCTOMHCTBA M HENOCTAaTKU. XapaKTEPUCTHUYECKask KpHUBas

¢dorosmynscuu.  DoTomeTpupoBaHHME  cleKTporpamMM.  JlocTOMHCTBA M HEJIOCTaTKU

¢boTornekTpuueckux AeTekTopoB. [loHATHE 0 HIymax, pa3jiM4Hble TUMBI LIYMOB. Perucrparus

OTIIeNbHBIX (POTOHOB (cueT (GOTOHOB).

Ilpoonemut nonyuenusa u pecucmpayuu cneKmpog

[IpuHnMnManpHass cXeMa CHEKTPOCKONMYECKUX U3MEepeHUil B J000H o00NacTH CHekTpa.

OcCHOBHBIE Yy3IIbl CIIEKTPAIbHON YCTaHOBKHU. MICTOYHMKY 37IEKTPOMAarHUTHOTO U3ITyYECHHUS.

Memoowvt konebamenwvnoii cnekmpockonuu. Ungpakpacuvie cnekmpovt u KOMOUHAUUOHHOE

pacceanue ceema.

KBaHTOBOMEXaHMUYECKUH MOAX0] K OIMHCAHUIO KOJeOaTeIbHBIX CIEKTPOB. YPOBHHU SHEPIHU, X

kinaccupukanys, (yHIaMEHTaIbHbIE, OOCPTOHHBIE W COCTAaBHbIE YacTOTHl. VIHTEHCHBHOCTH

noJioc KoJyiebarenbHbIX crekTpoB. IlpaBmia ortb6opa u uHTeHcuBHOCTh B WK mormomenun

u B cnekrpax KP.

Knaccuueckas 3agaua o koJ1e0aHUAX MHOTOATOMHBIX MOJIEKYII.
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YacToTsl 1 OpMBI HOPMATBHBIX KOJICOAHUI MOJIEKYII.

AHanu3 HOpMaJbHBIX KOJIEOaHUN MOJIEKYJIbI IO 3KCIIEPUMEHTAIBHBIM JaHHbIM. COIOCTaBIIEHUE
UK u KP crekrpoB U BBIBOJBI O CUMMETPUU MOJIEKYJIBI. XapaKTepUCTUYHOCTh HOPMAJIBHBIX
konebanuid. [IpuMeHeHHEe METOOB KOJICOATENbHOM CIIEKTPOCKONHMH JUIsl Ka4eCTBEHHOTO
M KOJHMYECTBEHHOTO AaHANW30B M Jpyrue mnpuMeHeHUus B xumud. CrenuduaHocTh
KoJIe0aTenbHBIX CIEKTPOB. VccienoBanusi TUHAMUYECKON W30MEpHH, PaBHOBECHH, KUHETHKH
peaKuum.

Texnuka u wmeroguku WK cnextpockonuu wu  cnekrpockonuu KP. Anmaparypa WK
CIEKTPOCKONHUK,  MPO3pauHble  MaTepualibl, TPHUTOTOBIEHHWE OO0pasmoB.  Ammaparypa
cnekrpockonuu KP, mpenmyriecTsa 1a3epHbIX HCTOYHUKOB BO30YXKICHUSI.

Memoowi INEeKMPOHHOIL CneKmpocKonuu. Cnexmpockonus 6 euouMmou
u yrempaguoniemosoil oonacmu

OMuccuoHHass Y@ CHEKTpOCKONUS KakK METOJ HCCIIECJOBaHMUs JIByXaTOMHBIX MOJIEKYI.
BeposiTHOCTH TEpex0J0B MEXIYy 3JIEKTPOHHO-KOJIeOaTeIbHO-BPAIaTeIbHBIMU COCTOSIHUSIMH.
AOcopOIIMOHHAsT CIEKTPOCKONUsS B BHAMUMOW U Y@ o00macTsX Kak METOJ HCCIEIOBAHUS
AJIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYJ. XapaKTEPUCTHUKU AJIEKTPOHHBIX COCTOSHUMN
MHOTOATOMHBIX MOJIEKYJ: DHEPTUs, BOJHOBBIC (YHKIIUU, MYJbTUILUIETHOCTh, BPEMS >KH3HHU.
CuMMeTpusi W HOMEHKJATypa »OJEKTPOHHBIX cocTossHuM. Kiaccudukanuss u oTHeceHHe
AIIEKTPOHHBIX MEpexo/10B. MHTEHCHUBHOCTH MOJIOC pa3iMyHBIX mepexonoB. [IpaBuma orbopa
Y HapylleHUs 3arpeTa.

[IpumeHeHHe 3JEKTPOHHBIX CHEKTPOB TOTJIOMIEHUS B  KAYECTBEHHOM, CTPYKTYpHOM
U KOJIMYECTBEHHOM aHanu3ax. O cnenu@uke 3JIeKTPOHHBIX CIIEKTPOB MOTJIOMIEHUS PA3IMYHBIX
KjaccoB coenuHeHU. CHeKTpbl COMPSHKEHHBIX CHCTEM M MPOCTpaHCTBEHHbIE () EKTHI
B 3JIEKTPOHHBIX CIIEKTPaXx MOTJIONeHUs. TeXHUKa CIEKTPOCKONUN B BUIUMON U YD 001acTsiX.
Penmezenoseckue memoowt ucciedosanus

[Ipupona peHTreHOBCKHUX CHEKTPOB. B3aMMOCBS3b PEHTIEHOBCKHUX CIHEKTPOB MOIVIOIIEHUS
U XapaKTePUCTHUECKUX CHEKTPOB UcHycKaHus. 33akoH Mo3zmu. Kinaccudukanusi peHTreHOBCKUX
METOJI0B aHanIMu3a. AHanu3 1o NEPBUYHOMY PEHTI€HOBCKOMY U3JIy4CHHIO
(PEHTreHOAMUCCHOHHBIM).  AHaNUM3 1O  BTOPUYHOMY  PEHTIC€HOBCKOMY  HM3JIYYEHHUIO
(pentrenodayopecteHTHbIN). 3akoH bparra-Byneda. PeHTreHoaObCOpOIMOHHBIN — aHATHU3.
[Ipupona KpuTHUYECKUX KpaeB MOTioUIeHHUs. PeHTreHoBCcKass (POTOIIEKTPOHHAS CIIEKTPOCKOMUS
(37IeKTpOHHAs CHEKTPOCKONUsA Jiia XxuMmudeckoro anammza — ODCXA). Merog DCXA kak
HEIMOCPEACTBEHHBIM HKCIEPUMEHTAIbHBIN METOJI U3MEPEHUsl BEIMYMHBI SHEPIMU XUMHYECKOM
cBs3u. Bosamoxknoct DCXA 17151 aHaJIM3a MOBEPXHOCTEM.

Memoowvt macc-cnekmpomempuu

MeTo1bl HOHU3ALUHU: SJIEKTPOHHBIN yaap, (OTOMOHHU3AIMS, AIEKTPOCTATUIECKOE HEOJHOPOIHOE
nosie, Xumuueckas uoHuzanusa. KomOuHHMpoBaHHble MeTonabl. VOHHBII TOK H ceueHue
nonm3anuu. lloTeHuunansl nosiBIeHUsT HMOHOB. JluccouuaTuBHAs HOHU3AaIMSA. TUIBI HOHOB
B Macc-CIIEKTPOMETpax.

[IpuHuunuaneHas cxema Macc-cnekrpomerpa Jemmncrepa. ®okycupyromee AeilcTBUe
OJIHOPOJHOTO TMONEPEYHOr0 MArHUTHOTO MOJIA. DIeKTpocTtathyeckas (okycupoBka. J[BoiiHas
doxycupoBka. Pa3pemarorias cuna Macc-ciektpomerpa. MouHsblii ncrounnk. Cucrema Hamycka.
MonekynspHoe TeueHue rasa. Bpems mposieTHblii macc-cnekrpomeTp. KBaapynonbHblii Macc-
cnekTpoMeTp. CIEKTpOMETP HOHLIUKIOTPOHHOTO PE30HAHCA.

[Ipumenenne Macc-cnektpomerpun. HWaentudukanus BemectBa. Koppemsimus Mexay
MOJIEKYJIIPHOM CTPYKTYPOU U MacC-CIIEKTPaMH.

Pe3oHaHCHBIE MeTOABI HCCJIEIOBAHUS OPTAHUYECKUX COeIMHEHU I

®u3nuecKkue OCHOBBI SIBJICHUS SAJIEPHOTO MArHUTHOTO pe3oHaHca. CHATHE BBIPOKICHUS
CIMHOBBIX COCTOSSHUM B TMOCTOSIHHOM MArHMTHOM TIOJie. YCIOBHE SIIEPHOTO MAarHUTHOTO
pe3oHaHca. 3acelIeHHOCTb YPOBHEM DHEPIWM, HACBIIIEHUE, PEJAKCAMOHHBIE IIPOLECCHI
U IIUMpUHA CUTrHaja. XMUMUYECKUN CIBUI U CIMH-CIMHOBOE paclleruieHue B cnekrpax SMP.
OTHOCUTENBHBIM XUMUYECKUM CHBUT, €r0 OINpPEIECIICHHE M HUCIO0JIb30BaHWE B XUMHMU. CHUH-
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CIIMHOBO€ B3aUMOJICHCTBUE SA€p, €ro IMpupoja, YHUCIO KOMIIOHEHT MYJIbTHILIETOB,
pacupeneineHue WHTEHCUBHOCTH, IpaBuwio cyMMm. [Ipumenenue cnekrpo SAMP B xumum.
Texnuka u Metonuka s3kcriepuMenTa. CTpYKTYpHBIM aHaiau3. XUMUYecKas MOJIApU3auus siiep.
brok-cxema cnekrpomerpa AIMP, Turiel criekrpomeTpoB. XapakTep 00pa3ios.
[IpyHIMIBI CLIEKTPOCKOIIMU JIEKTPOHHOI'O MapaMarHUTHOIO (CIIMHOBOIO) pE30HAHCA. YCIIOBHE
OIIP. g-®Gaktop u ero 3Hauenwe. CBepxToHKoe pacmiersienne curHaiga OIIP  mpu
B3aUMOJICICTBUM C OJHUM U HECKOJbKUMHU sApaMu. YMCIO KOMIOHEHT MYJbTHUILIETA,
pacnpenenenue uHteHcuBHOCTH. Koncranta CTC. Tonkoe pacuieruienue. lllupuna nunwmid.
[Ipunoxxenne w™eroma OIIP B xumuu. M3yueHne MeXaHM3MOB XUMUYECKHX pPEAKIUH.
XuMuyeckass MoJsipu3auus 3JeKTpoHOB. OnpeneneHue CBOOOJIHBIX paJMKaOB U JPYTUX
IapaMarHUTHBIX LIEHTPOB. Mcronb3oBaHue CIMHOBBIX METOK. biok-cxema cnekrpomerpa DIIP,
O0COOEHHOCTH 3KCIIEPUMEHTA, TOCTOMHCTBA U OTPAaHUUEHUS METO/1a.
Tepmoananumuueckue mMemoosl anaiu3a
O030p OCHOBHBIX METO/IOB TEPMHUECKOI0 aHaiu3a, MpUHIUNbI padboTsl mpudopoB [ATA, TT'A,
JICK. OO030p OCHOBHBIX (DaKTOPOB BIHSIOIIMX Ha pe3yJabTaThl TEPMOAHATUTUYECKOTO
uccienoBaHus. TeMmeparypHoe IMojie€ TEPMOMHEPTHOTO BEIECTBA B YCIOBUSX KCIIEPUMEHTA.
OO6nacTy MpUMEHEHUsI TEPMOAHATIUTUYECKUX MCCIEAOBAHUN: TEPMOMETPHUS, SHTAILITUOMETPHS,
KMHETHKA FeTepOTeHHBIX MPOIECCOB, aHAJIU3 YUCTOTHI BEILIECTB.
O0630p OCHOBHBIX METOJIOB HCCJIEIOBAaHUS MEXaHUYECKHX CBOMCTB, MPUHIMIIBI PAOOTHI
npudopoB Instron. O630p OCHOBHBIX (DaKTOPOB, BIMSIONIMX Ha PE3yJbTaThl UCCIEIO0BAHUS.
Ob6nacTi mpuMEHEeHusl.

4. Komnerenuuu, popmMupyembie B pe3yabTare 0CBOCHUS IUCHUIINHDI

e (Cnoco6GeH OCylIeCTBJIATh MOUCK, KpUTUUYECKUH aHaJu3 WHGOpMaLUHK, NIPUMEHSTh
CUCTEMHBIN MOAXO0/, [I/Is pellleHUs MOCTaB/JeHHbIX 3a4a4 (YK-1)

e (CnocobeH aHaJU3UpPOBaTb M WHTEPHPETUPOBATh pe3yJbTaTbl XUMHUYECKUX
3KCIIePUMEHTOB, Hab toAeHu u uamepenun (OIK-1)

e (CnocobeH MpOBOAUTH C COOJIIOJEeHNEM HOPM TEXHUKH 0€30MacCHOCTH XMMHUYECKUHN
3KCIIePUMEHT, BK/IIOYas CUHTE3, aHa/IM3, U3yYeHHe CTPYKTYypPbl U CBOMCTB BeleCTB
¥ MaTepHuaJioB, McCleoBaHKe MPOIecCcoB C Ux yyacTueM (OIK-2)

e (CnocobeH NMPUMEHATH pacieTHO-TEOpPeTUYECKHME MEeTOJIbl JIJI1 U3y4YeHUs CBOUCTB
BElleCTB M IMPOLECCOB C HMX Yy4YacTUEM C MCIOJb30BaHUEM COBPEMEHHOU
BbIYUCIUTENbHOU TexHUKH (OIIK-3)

e (CmocobeH HCHO/Ib30BaThb  CyUleCTBYWOIIMEe NpOrpaMMHble  HPOAYKTbl U
MHGOpMaLMOHHble 0a3bl JaHHBIX /[J pelleHHsA 3ahad NpodpecCHOHaTbHOU
JleITeJIbHOCTU C yYeTOM OCHOBHBIX TpeboBaHUM MHOPMALMOHHON 6€30MacHOCTH
(OITK-5)

e (CnocoGeH BbIOMpATh U MCIOIB30BATh TEXHUYECKUE CPEJICTBA M METOJIbI UCIIBITAHUN TS
pelIeHHus HCCIeAOBaTeNbCKUX 3a/a4 XMMHUYECKOW HaIpaBJICHHOCTH, IOCTaBJICHHBIX
crienuanucToM Oosiee Beicokoi kBamudukanmu (ITK-1).

e (CnocoGeH oka3pIBaTh HHPOPMAITMOHHYIO MOAJIEPKKY CHEIUAINCTAM, OCYILECTBISIONINM
Hay4HO-HCCaenoBarenbckue padoTsl (ITK-2)

5. Ilnanupyemble pe3yJbTaThl 00y4eHHs
B pesynbpraTe 0cBOEHUS AUCLUUIIIMHBI CTYACHT NOJIKEeH:

3Hamy:

o TEOPETUYECKHE OCHOBBI ~ MAaCC-CIEKTPOMETPUYECKUX, TEPMUYECKHMX U  CHEKTPO-
CKOIIMYECKUX METOJIOB MCCIIEI0BAHUS;

J anmnapatrypHoe opopMIICHHE U3yYEHHbBIX METOIOB;

ymemb:

®  palMOHANBHO BHIOUMPATh (U3WYECKHE METOAbl HCCIEOBaHUS CTPOCHHS BEIIEeCTBA
JUI PELIEHUs IOCTABJIEHHOM 3a/1a4y;

J HMHTEPIPETUPOBATH MOJYUEHHBIE PE3YIIbTATHI;
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L4 pa6OTaTB CO CIIpaBOYHbBIM MaTcpualiaM, aTjiaCaMu, Oazamu JAaHHBIX CIICKTPOB pPa3JIMYHBIX

COCIMHCHUH,
6/1a0emu:
. METO/I0JIOTHEH BEIOOPA METO/I0B aHAlIN3a, HABBIKAMU X IPUMEHCHUS,
° METPOJIOTUIECKIMH OCHOBAMH aHAJIH3a.

6. O01mast TPy10eMKOCTh JUCHUIJIMHBI:

5 3auernbix equnuUll (180 yacos).

7. ®opMa KOHTPOJIA:

[IpomexyTrouHas aTTecTanus — 3K3aMeH (6 cem.).

Konuenmust 30pOBOIo 06pa3a KU3HU U IVIAHUPOBAHUE CEMbU

1. MecTo ucuunaiuHbl (MOAyJis1) B CTPYKType 00pa3oBaTe/bHOH POrpaMMbl
Jucuunnuna «KoHnenuust 310poBoro o0pasa *U3HU U NJIAHHPOBAHUE CeMbH» BXOJUT
B BapuaTHBHYIO 4acTb Osoka bl «Jlucuumnmuel (Moaynau)» Kak oOsi3aTesnbHas JUCIUILIMHA
b1.B.10.
2. llenb ocBOEHUSI NUCHMILINHBI:
J MOBBIIIEHHE HH(DOPMHUPOBAHHOCTH IO  BOIpOcaM  370pOBOro  oOpas3a  KHU3HH,
(hopMHpOBaHKE Y CTYJICHTOB OTBETCTBEHHOT'O OTHOIIECHHUS K 3/I0pPOBBIO M HABBIKOB pPaOOTHI
1o GOPMHUPOBAHUIO 3IOPOBOTO 0Opa3a KU3HU.
3. Kparkoe coaep:xaHue TUCHMILIHHBI
BBenenue
Ompenenenue moHATUS "370poBBIM 00pa3 xu3Hu'". Baneomorwms. OmpeneneHue TOHSATHI
"3nopoBbe" u "boisie3ns". OCHOBHBIE COCTABIISIONIME 30POBOTO 00pasza ku3Hu. ColraabHbIe
OCHOBBI 3/I0pPOBOT0O 00pa3a KU3HH.
IIcuxosnoruyeckoe 310poBbeE
CBs13b ICUXUYECKOTO U (PU3NUECKOT0 3/10poBbs. CTpecc U MCUXO0JIOTUYECKOE 310pOBbe. BiusHue
peKilaMbl Ha ICHUXOJOTMYECKOE 370pOBbE. BiMsHUME »IEMEHTOB COBPEMEHHOM KYJIbTYpPbI
(My3bIKH, TUTEPATYPHI U T.JI.) HA IICUXOJOTUYECKOEe 310pOBbe. OCOOEHHOCTH MCUXOJIOTUYECKOTO
3I0pOBbsI JIeTel M MOApOCTKOB. Poib ceMbr B ()OPMUPOBAHUU TCUXOJOTHYECKOTO 310POBBS.
[Tpo6eMbl ICUXOJOTUYECKON afanTalluy ACTeH U3 HEMOJHOIIEHHBIX CEMEH.

IMpoduiaakrnyeckass MeIMINHA

Omnpenenenre MOHATUS «IPOGUIAKTHYECKAs MEIULIMHAY. 3aTpaThl CUCTEMbI 3/[PABOOXPAHEHHUS
Ha MNpopWIAKTUKY M JeueHue HauboJjiee paclpoCcTpaHEeHHbIX 3a0osieBaHuid. [IpuHIMIBI
npodunaktuku. Buapl npodunaktuku. [IpuBUBKM Kak OJUH K3 METOJIOB MPO(UIAKTUKU psla
COILIMANIbHO-3HAUMMBIX 3a00JieBaHuil. [I[puBUBKH: 32 U IPOTUB.
CaHMTapHO-3ITHAEMHUOJIOTHYCCKIEe MEPONIPUATHS U NPOPUIAKTHKA

DKkonorusi W 370pOBBIA 00pa3 xu3Hu. OrnpeneneHue MOHATUA «dKoJorus». [Ipupoanbie
U TEXHOTEHHBIE (PAKTOPBI, BIUSIONIME HA dKoJoruio. KpymHeilne npupoaHble U TEXHOTCHHbBIE
kartactpodbl U ux nociuenctsus. CocTosHUE BO3/yXa U 370pOBbE YenoBeka. Bo3myx KpymHBIX
ropooB. Hopmatusbl, HX TOCTOMHCTBA U HeAocTaTku. COCTOSIHME BOABI U 310POBbE YEIOBEKA.
TexHoreHHoe 3arps3HeHHE BOJOeMOB. HopMmaTuBbl, MX NOCTOMHCTBA U HENOCTATKH. OCHOBBI
PalMOHAJIBHOTO HCIOJIB30BAHUS BOAHBIX pecypcoB. COCTOSIHME MOYBBI M 3J0POBHE YEIIOBEKA.
TexHnoreHHoe 3arpsizHeHne nouB. HopmMaTHBEL, X JOCTOMHCTBA U HEJOCTAaTKU. McTonienue noyus
U IYTH TIPEOJIOJICHUS UX UCTOLEHUS. IHTEHCUBHBIN M SKCTEHCUBHBIN IyTH Pa3BUTHS CEIbCKOTO
XO034MCTBA.

IIuTanue u 310poBbIii 00pa3 JKU3HU

[TuTanue Kak OJJHAa U3 COCTABJIAIOLINX 3/I0pPOBOTO 00pa3za xu3HU. Heo0X0AMMOCTh MOCTYIUICHUS
0€eJKOB, )KUPOB M YIJIIEBOJOB JUIS 370pPOBOr0 00pa3a >KU3HU. BUTaMHUHBI U MHUKPO3JIEMEHTHI,
X 3HAYEHWe I 3/0poBOro obpasza KHU3HHU. TeppUTOpUH, SHIEMHUYHBIE IO AeHUIUTY
MUKpOsieMeHTOB. ColaiabHOE 3HA4YeHHE HEIMOJHOLEHHOro mnuTaHus. IIpodunakrtudeckoe
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PUMEHEHHE BUTAMHHOB U MHKPOAJIEMEHTOB: 332 M MPOTHUB. broiornuyecku akTUBHBIE JOOABKU
K MUIIE, ©X MECTO B IPO(PHIAKTUKE U TEPAITUH.
dusnueckas KyabTypa U 310pOBbIA 00pa3 KU3HU. 3aHATHS (PU3UUECKOMN KYJIbTYpOH Kak OJlHa U3
OCHOB 37I0pOBOTO 00pa3a >KU3HU. Y TPEHHSA 3apsi/iKa KaK OJMH U3 BUJIOB (PU3HUECKON KYIbTYPHI.
CKOJIBKO HY)KHO (DM3MYECKHX YIpaKHEHHWH B JeHb? [IpHHIMIIBI MHIUBUAYaJIHHOTO Moabopa
¢u3nveckoil akKTMBHOCTU. [ MMoOaMHAMUS Kak OAWH U3 (AaKTOPOB PHCKA PA3BUTHUS PA3TUUHBIX
3aboneBannii. IIpodeccroHanbHbIi COOPT W 3740pOBBIH 00pa3 »xu3HU. lIpodeccrmonanbHbie
3a00JIeBaHHsI CIOPTCMEHOB.
Bpennbie NpUBBLIYKH U 310POBbI 00pa3 KU3HH
Kypenue: nokasannsie (axrtopsl pucka. CouuanbHoe 3HaueHHE KypeHus. Pekimama Ttabaka:
3a U NPOTHUB. 3aTpaThl CUCTEMBI 3PABOOXPAHEHUS HA KYPWIBLIMKOB. AJIKOIOJIb: JOKa3aHHbIE
¢dakrops! pucka. [Ipodunaktuueckas s3¢phekTuBHOCTH ankoross: Mugdsl U npasaa. ConuaibHOE
3HaueHue ajnkorosmima. Pexiama ankorons. [IuBo kak MCTOYHMK ajnkorosis. [lomonHuTenbHBIE
npoOieMbl, CBA3aHHBIE C YHNOTPeOJIEHWEM alKorojis. 3aTpaThl CHCTEMbI 3/1paBOOXpPAaHEHUS
Ha ankorojaukoB. HapkoTuku: omnpeneneHue TOHATHSA, OCHOBHBbIE BUABL. — Pasnuuus
3aKOHOJATENbCTBA  PA3HBIX CTpaH IO OTHOIIEHHWIO K HapKoTUKaM. 3aloJieBaHUS,
aCCOLIMMPOBAHHBIE C YNMOTpeOleHneM HapKOTHKOB. IIcuxonornueckoe OTHOIIEHHE MOAPOCTKOB
K HapkoTHKaM. lIporpammbl Mo npeaynpexieHHIO pPaclpOCTpaHEHHs] HapKOMaHHWH. 3aTpaThl
CUCTEMBI 3/I[paBOOXPAHEHUsI HA HAPKOMAaHOB.
Ili1anupoBaHue ceMbH
JHlemorpaduueckass cutyanusi B cTpaHe W mupe. Ponb ruiaHupoBaHHs CEeMbU B U3MEHEHUU
nemorpaduueckoit cutyanuu. KoHTpauenusi Kak OJMH W3 METOJOB IUIAHUPOBAHUS CEMBHU.
Buner xontpauenimu. OCoOEHHOCTH KOHTpALENIMM Yy PA3JIMYHBIX BO3PACTHBIX KaTeropui
HaceJeHus. ODTHYECKOE OTHOIICHHWE K KoHTpauenuuu. KoHTpanenuws, abopT WM poiabl?
KoHTakTHass KOHTpauenuus Kak MeToJ Npo(UIaKTUKK Nepeaayn 3a00JeBaHui, NepeaatouXcs
nosioBeIM myTeM (3I1IIT). Coumanbroe 3Hauenue 3IIIIII. I'pymnmbr pucka mo 3apaxkenuto 3ITTIIT.
3IIIIT m OGecrmogue. 3aTpaThl CHCTEMBI 37paBOoOXpaHeHMs] Ha JiedeHue OosbHBIX 3T
3akonogarensctBo PO o 3IIIIIT.
ConmajbHas ajanranus HHBAJIMI0B
OmnpeneneHue MNOHATHA «HUHBaIUA». Buapl uHBamuaHoctu. IlpoduiakTtuka BpoKIEHHOM
UHBAIMJHOCTH. PaHHSAS  OMarHocTHKa BpOXKAEHHBIX aHOManuii M ypoacTB. AOopr
[0 MEIMLUHCKUM MOKa3aHWUAM: 3a U npoTuB. [Ipo¢unaktuka npuoOpeTeHHON MHBAINUIHOCTH.
Oxpana Tpyna. CanutapHble TpeOoBaHUs K pabouuM MecTaMm. Bpeasble ycioBus Tpyna.
3arpatThl CUCTEMBI 3/IpaBOOXPAaHEHHs Ha MPO(UIAKTUKY U JedyeHHe UHBaNUIHOCTH. ColmalibHOe
3HayeHue HuHBaNUAHOCTH. lOpuanueckoe mnoisioxkeHne uHBamMIoB. CouuanbHas W30JIALUA
MHBAJINUJIOB: 0COOEHHOCTH MPOKUBAHUS, IIepeMelIeHus, paboThl. AanTanus UHBAJIUIOB — IIyTh
BKJIFOYEHHUS UX B )KU3Hb OOIIECTBA M COKPALICHUS 3aTPaT CUCTEMBI 3[]paBOOXPAHEHUS.
I'mruena u 310poBbIi 00pa3 KU3HU
I'uruena kak oJiHa U3 COCTaBIISAIOIIUX 3/I0POBOro 0oOpa3a Ku3HU. Bunel ruruensl. OcoOeHHOCTH
OTHOILIEHMsI MOJPOCTKOB K JIMYHOM rurueHe. Poib cucTeMbl BOCHUTAHUSA B HEIOCTATOYHOM
3HaHUU HEOOXOJAMMOCTH JIMYHOM rurueHsl. IIpocBeTutenbckas paboTa Kak METOJ NPUYYEHUS
K JJMYHOM TUTHEHE.
Bubpanus. Akycruueckue BoszeiictBusa. IIbuib.  Jleryume sxkmaxoctu.  Opranudeckue
pactBoputend. Kucnorel. Tspxensle wmetamnsl.  Asjeprensl.  IIpuHuummnel  ymMeHbIIEHUs
NOCTYIUIGHUS TBUIM B OpraHu3M. BeHTwisauuu u Taru. Tumbsl BeHTWISAIMM. TpeGoBaHus
K cuctemMaMm BeHTWIALuHU. Pecnimparopsl. OCHOBHBIE aHTHJIOTHI IPU OTPABJICHUAX JIETYYHMH
KUAKOCTAMHU, KHUCIOTAMH, TsDKENbIMU MeTaiamu. llepBas momolne mpu OXorax JIETy4YuMH
KUAKOCTIAMHU U KUCIOTaMHU.

4. Komnerenuun, gpopMupyemblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHDI:

e (Cnocob6eH co3/aBaTh U NOAAEPKUBATh Oe30NacHble YCI0BUS KU3He[eTeJIbHOCTH, B
TOM 4YMCJIe IPU BOBHUKHOBEHUH Ype3BblUallHbIX cuTyanuil (YK-8)
5. Ilnanupyemble pe3yJbTaTbl 00y4eHHs
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B PE3YyIbTATC OCBOCHUA AUCHUIIJIMHBI CTYACHT AOJIZKEH:

3Hamy:

J BIIMSIHUE CPEe/Ibl OOMTaHUS Ha 3[J0POBbE YEIOBEKA;

J OTIpeieNIeHUE TIOHITUHN «3I0OPOBBEY», «30POBBINA 00pa3 KUIHI», KINTAHUPOBAHUE CEMbI)

. YUEHHE O 3I0pOBOM 00pase KU3HU

J B3aMMO/ICHCTBHE OpraHM3Ma 4YeJIOBEKa W BHEIIHEH cpenpl; 3a00JeBaHMS, CBS3aHHBIC
¢ HEOJIAarONPHUSATHBIM BO3/ICHCTBHEM KIMMATHYECKUX U COIUAIBHBIX (DAaKTOPOB;

J 0COOEGHHOCTH JKEHCKOTO W MYXCKOTO OpraHu3Ma B pasHbIe BO3PACTHBIC IEPUOIBI;
3a00JIeBaHMsI, IEPEAAIONINECS TOJIOBBIM ITyTEM M UX MPO(UITAKTUKY;

J 3HAYEHUE TUTMEHBI B 3J0POBOM 00pase KU3HH;

. OCHOBBI MHKPOOHOJIOTHH, WH(MEKIIMOHHOTO ¢  JMUAEMHOJOTHYECKOTO IPOIIECCOB,
MMMYHHTETA, CIIOCOOBI 3aIIUTHI OT MATOT€HHBIX MUKPOOPTraHU3MOB;

J O0COOEHHOCTH OKa3aHUs MEPBOW MOMOIIM U MPOBEACHUS PEaHUMAIMOHHBIX MEPOIPHUATHHA
MOCTPaJaBIIUM B Pa3IMUHbIX CUTYallUsX;

ymembp:

J 000CHOBATh POJIb U 3HAYCHHE PAL[HOHATIBHOIO TUTAHMUS;

. PacKpbIBaTh POJIb 3aKaJTUBAHUS, 3aHATHI PU3NUECKON KylIbTypoil Ha 3J0POBbE;

J JaTh OIpeieleHHEe MOHITHIO «TICUXUYECKOE, COIIUAIEHOE 3J10POBbEN;

J PacKpbITh 3HaYEHUE BPEAHBIX MPUBBIUEK, OTMIACHBIX JJISl 3I0POBBS;

J XapaKTepU30BaTh OCHOBHBIE BU/Ibl KOHTPALIEITUBOB;

enaoemu:

. HaBbIKaMU PO(QUIAKTHKU 3a00JIeBaHUN U POPMHUPOBAHUS 3I0POBOrO 00pa3a KU3HU;

° HaBbIKAMU OKa3aHHUS IEPBON MEIUIIMHCKOM MOMOIIH.

6. O0mas TPyI0€eMKOCTb IMCHUIJINHBI:

2 3aueTHBIC enuHUIIBI (72 Jaca).

7. ®opMa KOHTPOJIA:

[IpomexxyTounas arrectamus — 3a4et (1 cem.).

BBenenue B kypc o01eii Xumuu

1. MecTo mucuumninHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl

Jucnunnuna «BBegeHue B Kype 00IIe XMMUW» BXOJAWT B BapHAaTHBHYIO YacTh Onoka b1
«ucuurmmuael (Moynn)» Kak o0s3arenbHas nucuurinaa b1.B.11.

2. Ilesik oCBOEHUS JUCHUILIHHDBI:

° 3aKpEIUICHUE TEOPETUUECKUX 3HAHUH, TIOJyYEHHBIX B Kypce XUMHUHU 00111e00pa30BaTeIbHOM
IIKOJIBI;

° 00001IeHne W cucTeMaTH3alusl 3HAHWN CTYACHTOB MO XUMHH M MPHOOpEeTEeHHuE HMHU
HEO0OXOIMMOTO MHUHHUMYyMa XHMHMYECKUX 3HAHMHA Ui YCBOEHUS MaTephalla OCHOBHBIX
XMUMHYECKUX JUCHUIUIMH 10 yueOHomy rutany Hamnpasienus 04.03.01 Xumus — «Benenue
B (puzmueckyro xumuo» u «Heopranuueckast Xumus»;

° (dbopMHpoBaHHE Yy CTYACHTOB MPEICTaBICHHUS OO0 OCHOBHBIX METOJIUKAaX U crocobax
pelIeHusl HeCTaHJaPTHBIX PACUETHBIX 3a/1a4.

3. KpaTtkoe conep:kaHue 1UCHUILINHBI

OcHOBHBIE TIOHATHUS U 3aKOHBI XUMHUU. ATOM, MOJIeKyna. XuMuueckas (opmyla BelecTBa

SMIUpPHUYECKasi, MOJEKyNsipHas, rpaduueckas). IloHaTne «Modb», «MOJSpHas Maccay,

«OTHOCHUTEJbHASI aTOMHAs! U MOJIEKYJISIpHAsI Macca

Knaccudukanuss HeopraHuueckux BemecTB. IIpocteie u  croxHble BemiecTBa. OKCHIBL:

coneoOpa3ymomiue U HecosieoOpa3yrolne, KUCIOTHBIE, OCHOBHBIE U aM(OTepHbIE. XUMUYECKHE

CBOMCTBa OKCHJIOB. [ HMIOPOKCHUIBI: KHCIOTHI, OCHOBaHUS U aMQpOTEepHbIE THAPOKCHUJIBI.

XUMHUYECKHE CBOWMCTBA KUCIIOT, OCHOBaHUH, aM(oTepHbIX okcuaoB. CoJH: KHUCTbIe, OCHOBHBIE,

cpenHue. XMMHUUECKHE CBOMCTBA cosield. ['eHeTrueckast CBsi3b MEXy KJacCaMU HEOPraHWYECKUX

COCIUHEHUH.
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Teopus crpoenus atoma. [lepuonndeckuii 3akoH u [lepuonuyeckas cuctema 31€MEHTOB. ATOM
— cnoxHasg 4actuna. IIpoToHbI, HEUTPOHBI, 21eKTpPOHBL M3oromnel. Ilepuoanueckuil 3aKoH
u Ilepuoguueckas cucrema xumudeckux emeHToB .M. MenneneeBa. D1eKTpOHHOE CTPOCHUE
atoma. Kanrossle uncna. [Ipuanun [Taymu. IIpasuno I'ynna. I[IpuHuun HauMeHbIIENH S3HEPTrUu
KneukoBckoro. 3amojHeHHE 3JIEKTPOHHBIX 000JI0ueK aToMOB. OIlEHKa CBOMCTB XMMHUYECKHX
AJIEMEHTOB C TOYKHM 3pEHMsI CTPOCHMsI aTOMOB U IoJIoKeHUsA ux B [lepuoauueckoil cucreme
AJIEMEHTOB. OJJEKTPOOTPHULATEIbHOCTh, JHEPIUs HOHU3ALMH, CPOJCTBO K DBJIEKTPOHY.
MeTanan4HOCTh U HEMETANIMYHOCTb.
XUMUYecKasi CBsI3b, CTPOCHUE BEIIECTBA. THUIBI XUMHYECKOM CBs3U. KoOBaJleHTHas CBS3b:
MOJISIpHAsL M HEeTIOJIIpHast. MexaHu3M o0pa3oBaHMs KOBAJICHTHON CBS3M: OOMEHHBIM M JOHOPHO-
akuentopHelii. MoHHas cBsa3b. Mertamueckass cBsi3b. BomoponaHas CBA3b. G- U T- CBS3b.
Kpatnsie cBszu. IT'ubpuauzanms cBsseil. ['eomerpuueckas ¢opma wmosnekyn. Teopus
ANIEKTPOJIUTUYECKON TMCCOMALNU. DIEKTPOIUTHI U HEANEKTPOIUTHL. MOJIEKYISIpHbIE U HOHHBIE
YpaBHEHHUS XUMHUYECKUX PEaKLINH.
OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. lloHatue «creneHb oxucineHus». llocrosiHHas
U TepeMeHHas CTeNeHb OKHUCIIeHUsA. OKHCIUTENN W BOCCTAHOBUTENU. THIBI OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX peaxiuii: MEXMOJIEKYIISIPHBIE, BHYTPUMOJIEKYIISIPHBIE,
aucnponopuonupoBanus.  CrnocoObl  pacCTaHOBKM — KOA(PGUIMEHTOB B OKHCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUAX: METOJ 3JIEKTPOHHOro OajlaHCa, METOJ HOHHO-3JIEKTPOHHOTO
Oanmanca (Meton nmonypeaknuii) [loBeneHne okuCIMTEIeH 1 BOCCTAHOBUTEIICH B PA3HBIX Cpefiax.
4. Komnerenuum, gopmMupyemblie B pe3yJibTaTe 0CBOCHHUS IMCIHUIJIMHBI:

e (Cnoco6GeH OCylIeCTBJIATh MOUCK, KpUTUUYECKUH aHaau3 WHGOpPMaLUHK, NIPUMEHSTh
CUCTEMHBIN MOAXO0/, JI/Is pellleHUs NOCTaB/JeHHbIX 3a4a4 (YK-1)

e (CnocobeH aHaJU3UpPOBaTb M WHTEPHPETUPOBATh pe3yJbTaTbl XUMHUYECKUX
3KCIIePUMEHTOB, HaboAeHu U uamepenuit (OIK-1)

e (CnocobeH MpoOBOAUTH C COOJIIOJEHUEM HOPM TEXHHUKH 0€30MacHOCTH XUMMHUYECKUHN
3KCIIEPUMEHT, BK/IIOYasd CUHTE3, aHa/IM3, U3yYeHHUe CTPYKTYypPbl U CBOMCTB BeleCTB
¥ MaTepHuaJioB, McCeoBaHKe MPOIecCcoB C Ux yyacTueM (OIK-2)

e (CnocobeH NMPUMEHATH pacieTHO-TEOpPeTUYECKHME MEeTOJIbl JIJI1 U3y4YeHUs CBOUCTB
BElleCTB M IMPOLECCOB C HUX Yy4acTUEeM C MCIOJb30BaHUEM COBPEMEHHOU
BbIYUCIUTENbHON TexHUKH (OIIK-3)

e (CmocobeH HWCHO/Ib30BaThb  CyUleCTBYWOIIMe  NpOrpaMMHble  MNPOAYKTbl U
MHGOpMaLMOHHble 0a3bl JaHHBIX [J pelleHHA 3ahad NpodpecCHOHaTbHOU
JleITeJIbHOCTU C yYeTOM OCHOBHBIX TpeOOBaHWM MHPOPMALMOHHOW 6€30MacHOCTHU
(OITK-5)

e (CnocoOeH oka3pIBaTh UHGOPMAITMOHHYIO MOJIEPKKY CHEIUAINCTAM, OCYILECTBISIONIUM
Hay4HO-HUCCcaenoBarenbckue padoTsl (ITK-2)

5. IliianupyemMble pe3yJbTaThl 00y4eHH s
B pe3ynbpTaTe 0cBOEHUS AUCIUIUIMHBI CTYJICHT HOJIAKEH:

3HaAMb:

J OCHOBHBIE TEOPETHUYECKHE MOJIOKEHUSI U TIOHATHS OOIICH XUMUWY;

o CYIIHOCTh XMMHYECKHX B3aUMOJCHCTBUH MEXAy HEOPraHWYECKHMMHU BEIICCTBAMH,
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIIHIA;

o TCHETUYECKYIO CBSI3b MEXIY KJIACCAMU HEOPTaHMUECKUX COCTMHCHU;

ymembs:

° MIPUMEHSITH OCHOBHBIE TIOJIOKEHUS U MIOHATHUS 00IIel XUMUH;

° YCTAHABJIMBATh NPUYMHHO-CIEACTBEHHBIE CBS3M MEXIY CTPOCHHEM BEIIECTBA U €r0
CBOMCTBaMU;

° pacKpbIBaTb OCHOBHBIE XMMHMYECKHE 3aKOHBI WU TIOJIOKEHHUS C TOYKM 3PEHUS TEOPHUH
CTPOEHHUsI BEUIECTBA, ATOMHO-MOJIEKYJISIPHOTO YYEHHUs, TEOPUM DIIEKTPOJIUTHUYECKOU
JHUCCOIUAIINH;
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° IPHUMCHSATH (bOpMyJIbI IIpru BBIYUCICHUU OCHOBHBIX XHMMHUUYCCKUX BCIIMYUH, PCIIATH
OCHOBHBIC THUIIBI 3aJ1a4,

enademu:

. HAaBbIKAMM OIMCaHUSI CBOMCTB BELIECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIINX
u3 [lepuoauueckoro 3akoHa u [lepronueckoi CUCTEMBI 3JIEMEHTOB;

. METOJMKON PEIICHUS] XMMHUYECKUX PACUETHBIX 3a/lad C IMOMOIIBI0 H3BECTHBIX (PopMyl
U YpPaBHEHUMH;

. METOJMKOMN PEIIEHUS HECTAaHJAPTHBIX XUMHYECKUX PACUETHBIX 3a1a4.

6. O01mast TPy10eMKOCTh JUCHUIJIMHBI:

7 3auetHas exauHuna (252 gaca).

7. ®opMa KOHTPOJIA:

[Ipomexyrounas arrectauus —3a4et (1,2 cem.)

XuMusi KOOPAUHAUMOHHBIX COeIUHEeHUH

1. MecTo mucuunaiuHbl (MOAyJisl) B CTPYKType 00pa3oBaTe/bHOH NPOrpaMMbl
JucuunnuHa «XuMHsS KOOPJIMHALMOHHBIX COEIMHEHU» BXOJAUT B BAapUaTHUBHYK) 4YacTh
omoka b1 «Jlucuummmuas! (MOTyiH )» Kak o0s3aTenbHas quciuiumia b1.B.12
2. llesb 0CBOCHUSA U CHUILINHBI:
. (¢bopMHpoBaHHE Yy CTYJIEHTOB MPEACTAaBIEHUNH O KOOPAMHALMOHHBIX COEIUHEHUSX,
COBPEMEHHBIX TEOPHUSIX MX CTPOCHHsS, CTEPEOXHMHUHU, PEAKIHOHHOW CHOCOOHOCTH
Y MTOBEJICHNUH B PaCTBOPE.
3. Kpartkoe cogep:xaHue TUCHMILTHHBI

BBenenne

Tpu sTama CTaHOBJIEHUA KOOPAMHAMOHHOW XUMHHU. OCHOBHBIE TOHSTHS W ONPEACIICHUS.
Homenkmarypa ~ KOOpAMHALMOHHBIX  COEAMHEHUM. Knaccudukanmus u uzomepus
KOOPIMHAITMOHHBIX COETUHEHUH. Paunne TEOpUHU KOOPAMHALIMOHHOU XUMHH.

Koopaunarmmmonnas teopust Bepuepa.

CTpoeHue KOMIJIEKCHBIX COeIUHEHU M

CrpoeHne KOMIUIEKCHBIX COCIMHEHUH ¢ MO3UIUA METOJa BAICHTHBIX CBsized. HU3kocnmHOBEIE
U BBICOKOCIIMHOBBIE KOMIUIEKCHI. [ 'mOpuauzanusi opoOurtaneil UeHTpadbHOIO aToMa Mpu
00pa30oBaHUM OKTAdPUUYECKUX, TETPAdPUUECKUX M KBAJIPATHBIX KOMILUIEKCOB. OCHOBHbBIE
nosnoxkenuss teopun Kpucraumdeckoro mois (TKII). daxTtopsl, Biusomue Ha BETUYHHY
pacIieruieH sl B KPUCTAUTHYECKOM ToJie (A). 3aBUCHMOCTh SHEPTUH CHIapHBaHUs 2JIeKTPOHOB (P)
OT 3JIEKTPOHHOTO CTPOCHMS LIEHTPAJIBHOTO aToMa (MOHA). BiusHHE COOTHOIIEHHS BEIUYUH
P u A Ha BepoSTHOCTh peanu3aliyl HHU3KO- WM BBICOKOCIIMHOBOTO COCTOSIHUS. Y CIIOBHS
nposiBneHuss 3¢dekxra Sna-Temnepa. Hcenmonp3zoBanune TKII ams oObsACHEHHS MarHUTHBIX
U CHEKTPAJbHBIX CBOWCTB KOMIUIEKCOB. CHEKTPOXMMHYECKUH psi JUraHA0B. ODHEprus
CTaOMIM3aUU KPUCTAIIMYECKUM TOJIEM M €€ BIHMSHUE Ha CBOMCTBA KOMIUIEKCHBIX COCIMHEHUN.
KommnekcoobpazoBanue ¢ no3uruiit Teopun nois aurangos (TILI). CpaBHeHne BO3MOXHOCTEH
METOJ]a BAJICHTHBIX CBS3€M, TEOPUU KPUCTAUIMYECKOTO IOJISI M TEOPUU MOJs JIMTaH/IOB
B OIMCAHUU CTPOCHUS KOMIUIEKCHBIX COECAMHEHUH.

YCcToH4nBOCThL KOOPAMHALMOHHBIX COeIHHEHUH

KommnekcoobpazoBanue B pactBopax. TepMoanHamudeckasi, peanbHast U YCIOBHAsS KOHCTaHTHI
yCTOMUMBOCTU. DaKTOPBI, ONPEAENSIIONINE YCTOMYMBOCTh KOMIUIEKCOB. Koppensiuus CBONCTB
KOMILJIEKCOOOpa3oBarTeisl U JHUraHga ¢ yCTOMYMBOCTBIO KOMIUIEKCOB. OmpeneneHUe KOHCTAHT
ycToHunBOCTU. ['paduueckue MeTOJbl, OCHOBAaHHBIE Ha MPUMEHEHHH (GYHKIHH 00pazoBaHUs
Y 3aKOMIUIEKCOBAHHOCTH. DKCIIEPUMEHTAIIbHBIE METO/IbI ONIPENETIECHUSI KOHCTAHT YCTOMUYUBOCTH
(CTIEKTpOCKOTIMYECKHE, DIIEKTPOXUMHUYECKHE, XpoMmaTrorpadudeckue, SKCTPaKIUOHHBIE U JIp.).
WNuteprnperalust JaHHBIX IO KOHCTAHTAM YCTOMYHBOCTH.

PeaknnonHasi cnoco0HOCTh KOOPANHANMOHHBIX COeIMHEHU M

[ToHsiTHE O pPEAKIMOHHOW CHOCOOHOCTH KOOPAMHAIMOHHBIX COenuHEHH. Teopus B3auMHOTO
BIUSAHUSA. Teopuss KUCIOTHO-OCHOBHBIX MPEBpAIEHUH KOOPAUHALMOHHBIX COEIUHEHUI.
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Peakiun 3amenienus aurasaoB. Knaccuukamuss KOMIJIEKCOB MO MEXaHU3MY 3aMEIICHUS.
OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEaKIUK KOMILIEKCOB. Kilaccudukanus OKUCIUTENBHO-
BOCCTAHOBHTEJIBHBIX peakuuil. BHeniHe- 1 BHyTpuchepHbIi MEXaHU3MbI, UX OTiIn4ne. Brnusaue
pacTBOPUTENIEH HA CKOPOCTh XUMHUUYECKUX PEAKLUi. [ 'eTeporeHHbie peakuuu.
Metoanyeckne 0cOO0EHHOCTH HCCIEA0BAHUA KOOPANHALMOHHBIX COeIMHEHM I
O6mue 3ameuanus. [IpobGnembl uaeHTHDUKANMM W aHAIM3a. YCTAaHOBIIGHUE XUMHYECKOU
MHUBUAYAJIbHOCTH KOMILJIEKCOB.
HccnenoBanne KoMIUIEKCOB B pacTBopax. OmpeneseHue cocTaBa KOMILIEKCHBIX YacCTHI]
B pacTBope. Onpenenenue CTEXUOMETPUYECKOTO COOTHOUIEHUS! ~ KOMIIOHEHTOB
IIpU JIOMUHUPOBAHUM OJHON KOMIUIEKCHOM dacTulpl. CTymeHuaToe KOMILIEKCOOOpa3oBaHHUE.
Mertoap! onpeeseHnsI HOHHBIX (OPM KOMILIEKCOOOpa30BaTes U JIUTaH/Aa, BXOSIIINX B COCTAB
KOMILJIEKCA. OKCIIEPUMEHTAJIbHBIE METOJbl  OIpPENEICHHUs] PAaBHOBECHBIX KOHLEHTpPaLUi
KOMILJIEKCOOOpa3oBarensi, JIMraHaa, KOMIUIEKCHOW  4acTHIbl.  3aBUCHUMOCTh  (DYHKIUU
oOpazoBaHusi, (QYHKIIMU 3aKOMIUIEKCOBAHHOCTH W CTENEHW OOpa3oBaHMsI KOMILIEKCA
OT PaBHOBECHBIX KOHIEHTPAlUd M YCTOWYMBOCTU KOMIUIEKCOB. METOJ COOTBETCTBEHHBIX
PacTBOPOB M METOJ KOHKYPUPYIOLIUX PEaKLUi.
N3ydeHue TBepapIX KOMILJIEKCOB. MeTObI ONpesiesieHnsl COCTOSIHUSI OKUCIIEHUSI LIEHTPaIbHOTO
noHa. dusnueckue MeToAbl (MarHeTOXUMHS, OSJIEKTPOHHBIM NapaMarHUTHBIA pe30HaHC,
MeccOayIpoBCKas  CIIEKTPOCKONMS, JJIEKTPOHHAS CIEKTPOCKOIHUS, PEHTTE€HOIJIEKTPOHHAs
CHEKTPOCKOMUS, PEHTIT€HOCTPYKTYPHBIN aHaIN3, KoJiebaTeabHasi CIIEKTPOCKOIIHS).
IIpumeHeHne KOOPAUHAUMOHHBIX COeIMHEHU I
[IpuMeHeHne KOOPIMHALMOHHBIX COCIMHEHUM B aHAMTUYECKOW XUMHUHM. OCHOBHBIE KPUTEPHUH
BBIOOpa peakluu KOMILIEKCOOOpa3oBaHUs Ul aHAIUTUYECKOTO NMpuMeHeHHs. Mcnosb3oBaHue
KOMIUJIEKCHBIX ~ COCAMHEHMH i HUAEGHTUUKALUHU,  ONpENeNeHUs,  MaCKHPOBAHUS,
KOHLIEHTPUPOBAHUS U pa3fiesieHus BEIIECTB XUMHUUECKUMU U (pu3ndeckuMu Metogamu. CrnocoObl
YIYYIIEHUS METPOJIOTMYECKUX XapaKTePUCTUK METOJOB OIPEAENCHUs, KOHIEHTPUPOBAHUSA
U PpAa3ACNICHUs: YYBCTBUTEIBHOCTH, CEJIEKTUBHOCTH, IMPABUIBHOCTH MU BOCIPOU3BOJAUMOCTH.
[IpumeHeHre KOOPAMHAILIMOHHBIX COCAMHEHUN M TONydeHHs] U pa3fefieHus OJU3KHX
[0 CBOMCTBAM pEIKHUX MeETAIOB. KOOpauMHAIMOHHBIE COEIMHEHMS B OPraHUYECKOM CHHTE3E
U KaTAIMUTHYECKUX peakuusax. KoopauHanMOHHBIE COEOUHEHUsS B JKHUBBIX OpraHH3Max.
KoopannanmonHusle cOeAMHEHUS! B HOBBIX TEXHOJIOTHUSIX.

4. Komnerenuuu, popmMupyembie B pe3yJabTarTe 0CBOECHUS IMCHUIINHDI .

e (CnocobeH OCyleCcTBJAATh NMOUCK, KPUTUUYECKUH aHa/JW3 UHPOpPMaLUH, IPUMEHATh
CUCTEMHbIN NOAXO0/ [Jis pelleHus NocTaBleHHbIX 3a7a4 (YK-1)

e (CnocobeH aHaJU3UpPOBaTb M WHTEPHPETUPOBATh pe3yJbTaTbl XUMHUYECKUX
3KCIepUMEHTOB, Hab/loaeHur U uamepenun (OIMK-1)

e (CnocobeH MpOBOAUTH C COOJIIOJEHUEM HOPM TEXHUKH 0€30MaCHOCTH XUMUYECKUHN
3KCIIEPUMEHT, BKJ/IIOYasl CUHTE3, aHa/Iu3, U3yYeHHUe CTPYKTYypPbl U CBOMCTB BeILeCTB
¥ MaTepuaJioB, UCCejoBaHUe MpolieccoB ¢ ux yyactueM (OIIK-2)

e (CnocobeH NMPUMEHAATb pacieTHO-TEOpPeTUYECKHE MEeTOJIbl JIJIl U3y4YEeHUsI CBOMCTB
BElleCTB M IMPOLECCOB C HUX Yy4yaCTUEM C HCIOJb30BaHUEM COBPEMEHHOU
BblYUCIUTeNbHOU TexHUKH (OIIK-3)

e (CnocobeH HCHOJIb30BaThb  CyUleCTBYWOIIME  NpOrpaMMHble  MNPOAYKTbl U
MHbOpMaLMOHHble 06a3bl J@aHHBIX JJs pelleHWsA 3aAady NpodecCUOHaTbHOU
JleITEeJIbHOCTU C yYeTOM OCHOBHBIX TpeboBaHUN MHGOPMAIMOHHON 6€301aCHOCTH
(OITK-5)

e CnocoOeH BbIOMpPATh U UCIOJIB30BaTh TEXHUUYECKHE CPEACTBA U METO/Ibl UCTIBITAHUH IS
pElIeHNs MCCIEA0BAaTENbCKUX 3a/ad XMMHMUYECKOW HaIIPaBIEHHOCTH, I1OCTaBJIECHHBIX
crnienuanucToM 6osiee Beicokor kBamudukarmu (ITK-1).

e CnocoOeH Oka3bIBaTh MH(YOPMAITMOHHYIO MTOAJEPIKKY CHEUATUCTAM, OCYIECTBISIOIINM
Hay4HO-uccaenoBarensckue padotsl (I1K-2)

5. Ilnanupyemble pe3yJbTaTbl 00y4eHHs
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B PE3YyIbTATC OCBOCHUA AUCHUIIJIMHBI CTYACHT AOJIZKEH:

3HaAMb:

J OCHOBHBIE I10JI0KEHUS Teopun BepHepa;

J THUIIbl, HOMEHKJIATYpy U BUJIbl H30MEPUH KOOPIMHALIMOHHBIX COEMHEHMI;

o CYLIHOCTb, BO3MOXXHOCTM M OlpaHMYEHUs METOJa BaJCHTHBIX CBS3EH, TeOopHil

KPUCTAJJIMYECKOIO IOJI U MOJS JIMTAHJO0B JUIsl ONUCAHUSI CTPOEHUS KOOPIMHALMOHHBIX
COCIMHEHMI U OOBSICHCHHS X CBOMCTB;

. CBS3b MEXJY I0JIOKEeHHEM wieMeHTa B Ilepuonnueckon cucreme .M. MenneneeBa u ero

CIOCOOHOCTBIO K KOMILIIEKCOOOPa30BaHUIO;

yCJI0BHS 00pa30BaHuUs M Pa3pyLICHUs] KOMIUIEKCOB B PaCTBOPax;

BH/JIbl OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MPEBPAILIEHUN KOOPAUHALMOHHBIX COEIMHEHNU;

OCHOBHbI€ ITPUHIIMIIBI, JIE)KAIl€ B OCHOBE CHHTE3a KOMIUJIEKCHBIX COEMHEHU;

(U3UKO-XMMHUYECKHE METOJIbl ONpPENENIEHUs COCTaBa U YCTONYMBOCTH KOMIUIEKCHBIX

COCAUHCHUM;

ymemb:

J yCTaHaBIUBaTh KOOPAWHAIMOHHBIE (OPMYNIBI Ha OCHOBE PE3yJbTaTOB peakiuii oOMeHa
1 U3MEPEHHUS DJIEKTPOIIPOBOJHOCTH;

° C TIO3WUIUM TEOPHH KPUCTAIUIMYECKOTO IOJS W TOJS JIUTAHJI0B OOBSICHATH MarHUTHBIS
M ONITHYECKHE CBOMCTBA KOMIUIEKCHBIX COSTUHEHNH;
° COCTaBJISITh MATEMATHYECKUE BHIPAKEHUS CTYMIEHYATHIX U OOIIUX KOHCTAHT YCTOMYUBOCTH

(koHCTaHT  OOpa3oBaHWs)  KOMIUJIEKCA,  PACCUYUTHIBATH  KOHIIEHTPAIIMM  HOHOB
KOMIUIEKCOOOpa30BaTesl U JIMTAHJ0B UCXOS U3 KOHCTAHT YCTOMYHNBOCTH,

° COCTaBJISITh YpPaBHEHUS MPOTOJIMTHYCCKUX PABHOBECHH; HAa OCHOBE KHCIIOTHBIX CBOMCTB
JIeNIaTh BBIBOJIBI O XapaKTePe CBSA3EH METAIL - JINTaHT,

° MpEeACKa3bIBaTh BIMSHUE TPHPOABI JIMTAHAOB Ha OKUCIUTEIHHO-BOCCTAHOBUTEIIHHBIC
CBOMCTBA KOMIIJIICKCA;

° BHIOMpaTh IYTH CHHTE3a COCJUHEHWW 3aJlaHHOTO COCTaBa; - HCIOJb30BaTh (PU3UKO-
XUMUYECKHNE METOJIBI JIJISl OTIPEICIICHHS COCTaBa M YCTOMYUBOCTH KOMILICKCOB;

é1a0embn:

° nHpopManueld O COBPEMEHHOM COCTOSSHUM XHMHH M TEXHOJOTHU KOOPIWHAIIMOHHBIX
COCAUHCHMIA;;

° NPUHIUATIAMHA ~ TIOJYYCHHUS HOBBIX KOOPJAMHAIIMOHHBIX COCIUHEHWW C 3a/JlaHHBIMH
CBOMCTBaMH;

° XUMUYECKUMHA U (DU3UKO-XMMUYECKUMH METOJaMH YCTAHOBJICHUS COCTOSIHHS OKHCIICHHS
LIEHTPaJIBHOTO aTOMa;

° METO/IaMHU UCCIICIOBAHUS MOJIEKYJISIPHON CTPYKTYPBI KOOPIAUHAIIMOHHBIX COCTUHEHHA.
6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:
4 3auetHble equanbl (144 gaca).
7. ®opmMa KOHTPOJISA:
[IpomexyTouHas aTTectanus — 3k3aMeH (7 cem.).

N30panHble rj1aBbl MaTepUaIOBeIeHUS

1. MecTo mucuunaIuHbI (MOAYJIs1) B CTPYKType 00pa3oBaTebHOM POrpaMMbl
HucuumunHa «V30paHHble TJIaBbl MaTe€pHaJOBEACHUS» BXOJUT B BAPHATHUBHYIO YacTb
6moka b1 «Jlucuumnuael (Moaynn)» Kak o0s3arenbHast nuciuruinaa b1.B.13.
2. lesab ocBOeHHUS QUCHMIIUHBI:
J O3HAKOMJIEHUE CTYJICHTOB C M30paHHBIMHU pa3JiellaMU MaTE€pUATIOBEICHUS.
Br160p pasnenoB onpeneneH TEHACHIUSAMEI pa3BUTH MaTepUAIOBEICHHS B MIOCTIETHUE TOJIbI.
3. Kpartkoe conep:kaHue JUCHHUIINHBI
Posib MaTepHa/IoB B COBPEMEHHON TEXHUKE
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Hemn u 3amaunm MaTtepuanoBeneHus. KOHCTPYKUIMOHHBIE M (YHKIMOHAJIBHBIE MaTEpPHAIIBL.
[Mpunnunel  knaccudukanuy  QYHKIMOHATBHBIX ~ MaTepHasioB. TWIBl  (QYHKIIMOHAIBHBIX
MaTepuagoB. 30HHAs Teopus. MeTon «CUJIbHOM CBsI3W». 30HHAs CTPYKTypa OJHOMEPHBIX
cucteM. TUIbl HEyCTONYNBOCTH B KBa3MOJHOMEPHBIX CUCTEMaxX. 30HHAs CTPYKTypa IBYMEPHBIX
U TpexMepHbIX KpucTtayoB. MoHHble kpuctamibl. MoHHas cBsi3b. MoseKyispHblE KPUCTAILIbI,
BaH-JIep-BaalbCOBO B3aUMO/ICHCTBUE.

Je¢pexToo0pazoBaHue U HeCTeXHOMETPHS B TBePbIX TeJIax

SIBrieHus pa3ynopsA0YeHHOCTH B KpucTauiaXx. PaBHoBecue n1e()eKTOB B OMHAPHBIX KPUCTAJIIAX.
PaBHOBecue 1eeKTOB B TPOMHBIX KPUCTAILIAX.

Meta/in4yeckue MaTepuaJIbl

OO01as XapakTepUCTHKa KOHCTPYKLIMOHHBIX, )KAPOCTOMKHUX, )KapOIIPOUYHBIX, THCTPYMEHTAIbHbBIX
cTasiedl u crutaBoB. du3myeckass XUMHUS METAUIMYECKUX MaTepuasoB. JluarpaMMbl COCTOSIHHUSL
Kpucrannuueckue CTpykTypbl M XUMHUYECKasl CBSI3b. MeXaHMUECKHE CBOICTBA METAJTIMYECKUX
MaTepuagoB, HUX (U3UKO-XMMHUYECKas XapakTepucThka. MeTtoasl wucnblTaHuil. MeTosl
YIPOYHEHHUSI CIIJIABOB.

Hemerasnmnueckne HeopraHu4ecKue MaTepuaJbl

[Ipupoansie u uckyccTBeHHbIE MaTepuainbl. Kepamuueckue Mmarepuainsl. OO01iasi XapakTepuCTHKA
U KiJaccupUKanus  KepaMHYeCcKMX  MaTepuanoB. MeTonpl  MOJyuyeHUss  KepaMHUKH.
Monokpuctannuuyeckue Martepuaibl. OCHOBHbIE METOJbI BBIPAIMBAHUS MOHOKPHCTAJUIOB.
VYnbrpaaucnepcHsle MaTepuainbl. O0Ias xapakTepucTuka HaHoMaTepuasoB. ba3oBble MOHATHS.
Kputepuu omnpeneneHuss HaHOMaTepHaoB. YTIIEPOJHbIE HAHOCTPYKTYpHbIE MaTepuabl.
OcoOenHoct  GOpPMUPOBAHUSA  YITIEPOJIHBIX CTPYKTYp. MeToasl CHHTE3a  YIJIEepOTHBIX
HAaHOCTPYKTYPHBIX MaTepuasioB. Beiienenue u pasznenenue ¢ymiepeHoB. MeTobl aTTecTaluu
U UJIeHTU(UKAUU YIJIEPOJHBIX HAHOCTPYKTYPHBIX MaTepuasnoB. CBoilcTBa yriepoIHbIX
HaHoMarepuasioB. OOMacT TNpPUMEHEHHE YIJICPOAHBIX HAHOCTPYKTYPHBIX MaTepHalIOB.
XpaHeHue BoJopoja B GysiepeHax.

Komno3numnonHbie MaTepuaJibl

OO0mast XxapakTepucTHKa U Kiaccu(uKaius KOMIO3UIIMOHHBIX MaTepuanoB. KoMmno3unoHHbie
Marepuaibl HAa METAUIMYECKOM M OKCHUAHO-MHUHEPAIBHOM OCHOBE. Kommno3unmoHHBIE
Marepuagbl Ha MOJUMEpHOHM ocHoBe. CTpoeHue, CBOWMCTBA, TEXHOJIOTHS, MPUMEHEHHUE.
HyneMmepnble, oTHOMEpHBIE, IBYMEPHbIE HAIOJIHUTEIH.

D YyHKUNOHAJIbHBbIE CBOHCTBAa MATEPUAJIOB

Knaccudukanus marepuanoB no csoiictBaM u ¢pyHkuusM. OO1as XxapakTepucTHKa MaTepraioB
co crneuuduueckuMu (MEXaHUYECKUMH, TEPMUUYECKHUMH, SACPHBIMHU, ONTUYECKUMH,
AIIEKTPOMArHUTHBIMHM, OMOXMMHYECKUMHU) CBoMcTBaMU. [lomynmpoBOJAHUKOBBIE MaTepHAIbI.
OOmass xapakTepuCcTUKa TMOJYMPOBOTHUKOB. XHMHUYECKas CBs3b B IOJYIIPOBOJHUKAX.
Oduznyeckue sBICHUS B TMoynpoBoaHMKaX. CoOCTBEHHas U TpUMECHas MPOBOJUMOCTD
MOJIYTIPOBOIHUKOB. Bnusaue pa3IMYHBIX (bakTopoB Ha AIIEKTPOIPOBOIHOCTD
MOJIYPOBOAHUKOB. OCO00 YMCThIE BEIIECTBA U MOHOKPUCTAIIBI. METOAbI KOHTPOJISI YHCTOTHI
MOJIYIIPOBOIHUKOB. DJEMEHTApHBIE MOJYNPOBOJHUKA HAa OCHOBE KPEMHHS M TepMaHUA.
[Tomyuenue, ouucTKka, CcBOicTBa, nmpuMmeHeHue. [loaynpoBOAHMKOBBIE MaTepuaibl HA OCHOBE
coenunenuii AIIIBV, AIIBVI, AIVBVL

IIpakTHyeckasi TMarHOCTHKA MATEPHAJIOB
Pentrenodas3oBblii ¥ pEHTTeHOCTPYKTYPHBIA  aHAIM3bl, TEPMOAHAIUTUYECKUE METObI
uccnenoBanus ([ATA, TT'A, HACK), meromst xonebarensHoit (MK, KP) cmekrpockomnuu,
CHEKTPOCKOMUS SEPHOTO MarHUTHOTO PE30HAHCA, UCCIEOBAHUE JEKTPUUECKUX, MAarHUTHBIX,
HETMHEWHO-ONTHYECKUX U CYIIEPUOHHBIX CBOMCTB.
OcHoBHbIE 00/1aCTH NMPUMeHeHHs1 (PYHKUHMOHAIBHBIX MaTepuaioB. DU3HKO-XUMUYECKHE
NPUHIUNBI KOHCTPYMPOBAHNSI HOBBIX MATEPHAJIOB

4. Komnerenuuu, gopMupyembie B pe3yJibTaTe 0CBOCHHS TUCIUINIHHDI:
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CnocobeH oCylecTBAATh NOUCK, KPUTUYECKUN aHa/lu3 UHPOpMaLUW, NIPUMEHATh
CUCTEMHBIN NOAXO0/, /1Sl pellleHns NOoCcTaBJeHHbIX 3a4a4 (YK-1)
CnocobeH aHa/IM3UpPOBaTb W HHTEPIPETUPOBATb pe3yJbTaTbl XUMHUYECKUX
3KCNepUMeHTOB, HabitogeHni U uaMmepenui (OIK-1)
CnocobeH NpoOBOJUTH C COOJIIOJleHMEM HOPM TEXHUKU 6€30MacHOCTH XUMHUYeCKUU
3KCNEepUMEHT, BKJII0OUas CUHTE3, aHaJ/IU3, U3y4eHUe CTPYKTYPhl U CBOMCTB BelleCTB
¥ MaTepHuaJioB, UcCleoBaHUe MPOLeccoB C Ux yyactueM (OIK-2)
CnocobeH NMPUMEHATH pacyeTHO-TEOPETUYECKHe METOJIbl [/ U3y4yeHHUs CBOMCTB
BElleCTB M IMpPOLECCOB C HUX Yy4YacTHEM C MCHOJb30BaHMEM COBPEMEHHOM
BbluMcaAUTeAbHOU TexHuku (OI1K-3)
CnocobeH  uCMOJIb30BaTh  CYLIECTBYIOIIME  NpOrpaMMHble  OPOAYKTbl U
MHPOpMallMOHHble 6a3bl JaHHBIX /[JI1 pelleHUs 3aAa4 NpodeccHMoHaIbHON
JlesITeJIbHOCTU C Y4€TOM OCHOBHBIX Tpe60BaHWM MHPOPMALMOHHON 6€30MacHOCTH
(OIIK-5)
Cnoco6eH oka3piBaTh HHOOPMAITMOHHYIO TIOIEPHKKY CIEIUATUCTaM, OCYIIECTBISIOIIUM
Hay4HO-HUccenoBarensckue padoTsl (ITIK-2)

5. Ilnanupyemble pe3yJbTaThl 00y4YeHU s

B PE3YIBTATEC OCBOCHUA JUCHUIIJIMHBI CTYACHT AOJIAKCH:

3HAMb:

OCHOBHBIC THUIIbI MAaTCPHUAJIIOB, ITPUHIUIIBI UX K.]'IaCCI/I(i)I/IKaHI/II/I n OCO6GHHOCTI/I;

ymembs:

YCTaHABJIMBATh JIOTUKY B3aMMOCBA3H CBOMCTB HCOPraHN4YCCKUX MaTCpHaJIOB C UX q)aSOBBIM

COCTaBOM M CTPYKTYpOW;

énaoemsp:

OCHOBHBIMH METO/IaMU JTUAarHOCTUKH MaTEpPUAJIOB.
6. O0mas TPyA0€eMKOCTb AU CHUIJINHBI:

2 3aueTHbIe eauHUIB! (72 yaca).

7. ®opMa KOHTPOJIA:

[IpomexyTouHas aTTecTanus — 3K3aMeH (8 cem.).

Kpucramnoxumus

1. MecTo nmucuunianHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl
Jucuumnuna «KpucramioxuMus» BXOJIUT B BapUaTUBHYIO 4yacTh Onoka b1 «/lucuuminnbt

(Momymn)» Kak oOs3aTenpHas aucnuuimaa b1.B.14

2. Ilenn ocBOeHNS TUCHUTIMHBI:

OBJIQJICHUE TEOPETHYECKUMHU OCHOBAMH KPHCTAJUIOXMMHH, TPUMEHEHHWE JTUX 3HAHHUN
B HayyHOW M TPAKTUYECKOW JESITENbHOCTH OyIyIlero crenuagucra ¢ y4éToM
COBPEMEHHBIX JIOCTIDKEHMH B 00JacTH CTPYKTYpHOH HEOPraHMYECKOH XUMHH,
KpucTayuiorpaduu, MarepuanoBeeHus], (GPU3NKU TBEPAOTO TEJla, MUHEPAJIOT UH;
(dopMHpOBaHHE Y CTYACHTOB COBPEMEHHBIX IPEACTABICHUH O B3aHMMOCBSI3H COCTAaBa,
CTPYKTYpBI, (PU3MKO-XMMUYECKUX M (U3UUYECKUX CBONCTB KPHUCTAIJIOB HAa OCHOBE
M3yUYeHHs 3aKOHOMEPHOCTEHM UX aTOMHOTO, JIEKTPOHHOI'O CTPOEHUS M XMMUYECKOH CBSI3H;
(dopMupoBaHHE Y CTYJCHTOB 3HAHHUH MO OCHOBAM TEOPUHU AHAIN3a aTOMHON CTPYKTYpbI
KPHUCTAJIOB U METOJaM ONMCAHMsI KPUCTAJUIMYECKUX CTPYKTYP.

3. KpaTtkoe conep:kaHue IUCHUILINHBI

BBenenue

[Ipenmer kpuctamnoxumun. Kpucrammorpaduss ¥ KpHCTAJUIOXUMHUS B MaTEpPUATOBEICHHH.
OcHoBHBIE 337]a41 KpUCTAILIOTpaQuu U KPUCTATIIOXUMUU. VICTOpHS pa3BUTHS KPUCTATTIOXUMUH.
CBsi3b C ApYrMMH HayKamMu. 3HA4€HHE MEXAUCIUIUIMHAPHOW CBSI3U JUIsl IOHUMaHUS OCHOB
kpuctauioxuMuud. CoBpeMeHHasi KPUCTANIOXUMHUS. AKTYyalbHOCTh H3YYEHHUS B3aUMOCBS3EH
COCTaB-CTPYKTYpa-CBOMCTBO Ui PEIICHUs TPOOIeM MaTepraToOBeCHHMSI.
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OcCHOBBI TEOPpHHM CHMMETPHH M KpUCTAJUIOrpadpuu

Cummempusa Kpucmaniuyeckoil peutemku

VYyenue o cummeTpuu. I'pynnbl CUMMETPUM M CTPYKTYPHBIE KJIacChl. DJEMEHTHI U 3aKpBIThIE
ornepauuu cUMMeTpuu. TodewyHble rpymnmbl cuMMeTpuu, kateropun. CumBosinka llenduuca.
MatpuuHoe mnpenctaBieHue rpymi. OTKpBITbIE ONEpalMy U 3JEMEHTbl CUMMETpUU. BUHTOBOM
IIOBOPOT M OTPAKEHHUE CO CKOJIbKEHUEM. BUHTOBBIE OCH U INIOCKOCTH CKOJIB3SIIETO OTPaKEHUS.
CoueraHuss 3JEMEHTOB CUMMETPUU C TpaHCIALUUSAMU. B3auMocBs3p Mexay 31eMEeHTaMH
CUMMETpUHU (CUMMETPUYHOCTH). IIpocTpaHCTBEHHBIE IPYNIIBI CUMMETPUU.

Ochosbt Kpucmannozpaguu. OcHoeHble 3aKOHbL KpUCmaiiozpagpuu

Kpucramnuueckas crpykrypa. Tpanciasauua. I'pynnsl Tpancisinuil. Kpuctainmyeckas penierka,
0azuc. [lapammenorpaMMbl ¥ TapauielenuIe sl  MOBTOpsseMocTH. (OcoOble  HampaBICHUS
B pemerke. Kpucramiorpaduyeckue cucreMbl KOOpAWHAT, MpaBuiia BbiOopa. KoopauHaTHbIN
kpect. Ilapamerpsl pemeTku. OnemeHTapHas sueiika, npoekuusa. CuHronus. CrocoObl
pa3MelieHus y3J10B B 3JeMEeHTapHOU sueiike. Tumbsl pemetok bpass. OCHOBHbBIE CTPYKTYpHbIE
TUIBI KyOMUYecKUX pemieTok. Yucio GopMynabHBIX €IMHHUIl B AJIEMEHTapHOU suelike. MHmekchbl
Y3JI0B, Y3JIOBBIX PAJIOB U INIOCKOCTEW. MEKITIOCKOCTHBIE PACCTOSIHUS. BhI4KclIeHne napaMeTpoB
JJIEMEHTapHOW sAueliku. 3akoH mocTosiHCTBa yriaoB. ['onmomerpus. Crepeorpaduueckue
npoeknun kpuctamioB. Cerka Bynbda. 3akoH palMoOHaIbHOCTM OTHOILIEHUI MapaMeTpoB.
CHUMBOJIBI TpaHEN.

OnucarejibHas KPUCTAIIOXUMHUA

Knaccugpukayua u 3ad0auu  onucamenvnou  Kpucmannoxumuu. Cmanoapmuzayusn
CMPYKMYPHBIX OAHHBIX

Knaccudukanus u 3agaum ommcarenbHON Kpuctauioxumuu. CTaHaapTH3alUs CTPYKTYPHBIX
naHHbIX. OOO03HaueHue CTPYKTYpHbIX TumoB. Kiaccudukanus CTpyKTypHBIX Tpymi. Tumsi,
aututunel.  Kpucramnoxumuueckue  ¢opmynbl  DakToppl,  ONpEAENsIOlUe  CTPOEHHE
KPUCTAJUIMYECKUX CTPYKTYP.

Cucmemamuka KpucmaiiuuecKux cmpyKkmyp

Koopnunamus ~ aromoB.  OCHOBHBIE ~ THIIBI  MPOCTPAHCTBEHHBIX  PEHIETOK.  3aKOH
kpuctauiorpapuueckux npenenoB E.C. ®demopoBa. [IpuHIUIBI  KpUCTATIIOXUMUYECKON
KJaccupuKanuu Kpucrtajuimueckux BemecTB. [IpaBuno Marnyca. OcCHOBHbIE KaTeropuu
KPUCTAJUIOXUMUH (MOPPOTPOTIHS, MOTUTUIINSA, TOTUMOP(hHU3M, H30MOPPHU3M, U30THUITH3M )
Xumuueckue ceéazu ¢ Kpucmannax

XHWMHYECKHE CBSA3U B KPUCTAJUIAX: KOBAJIEHTHBIE, HOHHbIE, METAJUIMYECKHUE, BaHEPBAAIbCOBBI.
KoopanHnarmonHoe 4uciio ¥ KOOpAMHAUMOHHBIA MHOTOrpaHHukK. [IpaBuno FOM-Pozepu. ['omo-
U TEeTepPOJAECMUYECKUE CTPYKTYpbl. THIIBI TIeTEepPOJECMUYECKUX CTPYKTYpP: OCTPOBHBIE,
LIETIOYEYHbIE U JICHTOYHbIE, CIIOUCThIE, KapkacHble. CHMBOJIMKA 3allUCH KOOPIUHALMOHHBIX
cTpykTyp u (parmentoB. [lnotneiimue mapossie ymakoBku (ITLIY). MoTuBbl ymakoBKH:
rexkcaroHaibHbli M KyOmdeckuid. I[lycroter B IIIIY: Terpasapuueckue W OKTadApHYECKUE.
Mpuorocnoitaeie [IHIY. Cnotinocts ITIIHITY. Cnoco6sr 3ammcu [IHIY. IllapoBele kimagku
U mycToThl B HUX. Kpucrammoxumudeckue paaunychl, (pU3HMUecCKHil CMBICT, THIBI (MOHHBIE,
METaJNINYeCKHe, KOBAJICHTHbIC, BaH-AEP-BAAIbCOBBI). TaONUIbl  KPUCTAIIOXUMHUYECKUX
panuycoB. Mzomoppusm u  nomumopdusm.  Astorponus.  Pa3oBble  IpeBpalleHHs
B KPUCTAJUIMYECKUX cHucTeMax. Pa3bl NEpEeMEHHOro cocTaBa. [Beplble pacTBOPBI, THIIBL:
3aMeIlEeHus, BHEApPEHUs, BblUMTaHMs. [lapameTpel pemeTku TBepAbIX pacTBOpoB. Ilpasuio
Berappa. Ycnosus MIPOSIBIICHUS u3oMopduzma. [omuTunus. N3oBaneHTHBIN
U TeTEepOBAJICHTHBIN H30MOpPU3M. 3aKOH AUArOHAIBHBIX psiioB depcMaHa.

CucremaTnveckass KpUCTAJIOXUMHUS

CTpyKTypbl IPOCTHIX BemecTB. OOIIas XapakTepuCTHKa KPUCTAIMUECKUX CTPYKTYp OMHAPHBIX
coenuneHuil. Ctpykrypsl AX, omucsiBaemble B TepmuHax [IIIY-TTHIK (aHHOHHBIE YITaKOBKU
u Kiagku). M3o0pakeHue CTPYKTYyp C TOMOUIbIO MOiM3ApoB. OOmas XapakTepUCTHKA
TEpHAPHBIX KPUCTATMYECKUX CTPYKTyp. OOImias xapakTepucTHKa MOJEKYISIPHBIX KPUCTAIIOB.
OCOOGEHHOCTH OpraHMYeCKUX KPUCTAIIOB. Teopus IMJIOTHOMW YMAakOBKM MoJieKyda. OmnopHble
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MEXMOJIEKYJISIPHbIE KOHTAaKThl. MOJEKYIsipHOE KOOpAMHAIMOHHOE uyucio. Koapoumment
IJIOTHOCTH YIIAKOBKU MOJIEKYJISIPHBIX KPUCTAJIIOB.
JIEKTPOHHASI KPUCTAJNIOXUMHS
CtpykTypa mpocThix BemiecTB. CTPYKTyphl BelIeCTB, MNOAYMHsIOMUXCs mnpaBmty (8—N).
N3meneHue xapakrepa CTpyKTypbl B rpynnax Ilepuoanueckoil Tabauibl 3J€EMEHTOB; CPaBHEHNE
CTPYKTYp, OTHOcAluxcd K pasHbiM rpynnam (mpaBuwiio 8—N). CoenuvHeHus ¢ HOpMaibHOM
U [EepeMEHHON  BaleHTHOCThto. OOmee  ypaBHeHue  BajeHTHocTtdu.  CoenuHeHus
C TETPadAPHUECKUMH CTPYKTYpaMu (HOpMaibHbIC, JAe(EKTHBIC). YpaBHEHUE TETPAdIPUUCCKUX
CTPYKTYP.
Kaaccnduxanus cTpykTyp CHIIMKATOB
OcHOBHBIE OCOOCHHOCTH CTpPOEHHUS CHIMKaToB. Kilaccudukanus CTPYKTyp CHIIMKATOB.
N30BaneHTHBI M TeTEpOBAJIECHTHBIM M30MOp(U3M B CHJIMKAaTaX. 3aBUCUMOCTb (PU3HMUECKUX
CBOMCTB CHJIMKATOB OT WX cTpoeHus. [IpupoaHble M CHHTETUYECKHE IIEOJMUTHI, UX CTPYKTypa
U IPUMEHEHUE.
du3znyeckne CBOMCTBA cOeJUHEHUI PA3JIMYHBIX THIIOB CTPYKTYP
3aBUCUMOCTb (PU3UUYECKUX CBOWCTB OT TUIIOB CTPYKTYP.
3akio4eHue
[IpoGneMbl ¥ TEHAEHIIMM COBPEMEHHOMN KPUCTANIOXUMUH.

4. Komnerenuuu, popmMupyembie B pe3y/ibTaTe 0CBOCHUSA IMCHUIIIUHbI:

e (Cnoco6GeH OCylIeCTBJIATh MOUCK, KpUTUUYECKUH aHaau3 WHGOpPMaLUHK, NIPUMEHSTh
CUCTEMHBIH MOAXO0/, JI/Is pellleHUs MOCTaB/JeHHbIX 3a4a4 (YK-1)

e (CrnocobeH aHaJM3UPOBAaTb M HHTEPIPETUPOBATb pe3yJbTaTbhl XHUMHUYECKHUX
3KCNepUMEeHTOB, HabitogeHui U uaMmepenui (OIK-1)

e (CnocobeH MpOBOAUTH C COOJIOJEHUEM HOPM TEXHHUKHU 0€30MacHOCTH XUMMHUYECKUHN
3KCIIePUMEHT, BKJ/IIOYas CUHTE3, aHa/IU3, U3yYeHHUe CTPYKTYypPbl U CBOMCTB BeLeCTB
¥ MaTepHuaJioB, McCeoBaHKe MPOIecCcoB C Ux yyacTueM (OIK-2)

e (CnocobeH NMPUMEHATb pacieTHO-TEOpPeTUYECKHE MEeTOJIbl JIJI1 U3y4YEHUS CBOUCTB
BelleCTB M IMPOLECCOB C HMX Yy4YacTUEeM C MCIOJb30BaHUEM COBPEMEHHOU
BbIUMCAUTeNbHOU TexHuKHU (OT1K-3)

e (CmocobeH HWCHO/Ib30BaThb  CyUleCTBYWOIIMEe  NpOrpaMMHble  MNPOAYKTbl U
MHGOpMaLMOHHble 0a3bl JaHHBIX [J pelleHWA 3ahad NpodpecCHOHaTbHOU
JleITeJIbHOCTU C yYeTOM OCHOBHBIX TpeOOBaHWM MHPOPMALMOHHOW 6€30MacHOCTHU
(OITK-5)

e (CnocoGeH BbIOMpATh U UCIOIB30BATh TEXHUYECKUE CPEJICTBA M METOJIbI UCIIBITAHUN TS
pelIeHHus HCCIeA0BaTeNbCKUX 3a/ad XMMHUYECKOW HaIpaBJICHHOCTH, IOCTaBJICHHBIX
crienuanucToM Oosiee Beicokoi kBamudukammu (ITK-1).

e (CnocoGeH oka3bIBaTh UHGOPMAITMOHHYIO MOJIEPKKY CHEIUAINCTAM, OCYILIECTBISIONIUM
Hay4HO-HCCIenoBarenbckue padoTsl (ITK-2)

5. IliianupyemMble pe3yJbTaThbl 00y4eHHU s
B pe3ynbraTe 0cBOEHUS AUCUUILIIMHBI CTYACHT HOJIKEH:

3Hambs:

L4 npeaAMeT MU 3aJa4dd KpUCTAJUIOXHUMHH, OCHOBBI TCOpPUH aHAJIM3a aTOMHOM CTPYKTYPBI
KpHUCTAJIJIOB U CIOCOOBI e¢ MOJCIINPOBAHUA,

L4 OCHOBBI PCHTI'CHOCTPYKTYPHOI'O aHajin3a, rpynrbl CUMMCETPHUHU U CTPYKTYPHLBIC KIIACCHI,

oOIIyI0 KPUCTAUIOXMMHUIO (THIBI XHMHYECKUX CBs3€il B KpHUCTaIax, CHCTEMaTHKa
KPUCTANIMYECKUX CTPYKTYp, IIApPOBBIE YINAKOBKM M KIAJAKHU, KPHCTANIOXMMHUYECKHE
panuychl aTOMOB, H30MOP(HU3M H MOJIUMOPPH3M);

J n30paHHbIC TJIaBbl CHCTEMATHYECKOW KPUCTAUIOXUMHH (IIPOCTHIC BELIECTBa, OWHAPHBIC
Y TepHApHBIC COCTMHEHUS, CHIIMKAThI, OPraHNYeCKUE BEIIECTBA);

J 0000IIEHHYI0 KPUCTAITIOXUMHUIO.

ymemp:
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. IIPUMEHATh ~ €CTECTBEHHOHAY4YHbIC 3HAHHs, OCHOBHBIC IIOJIOKEHHUS W IIOHATHS
KPUCTANIOXUMHH B y4eOHOM U HAYYHOU JESITETHHOCTH;

° BJIaJIETh METOAAMH OMUCAHUS KPUCTAIUTMYECKUX CTPYKTYD;
° pemiaTh pacueTHbIE 3aJauH.

e1a0emn:

° METOJIOJIOTHEH BBIOOpA METOJIOB aHAJIN3a KPUCTAIUTMYECKOU CTPYKTYPHI;
° HaBBIKAMU OMHMCAHUS KPUCTAIUIMYECKUX CTPYKTYD;

° OCHOBAMHU pacuera KpUcTauiorpaduyecKux JTaHHbIX;

° OCHOBHBIMH METOJIaMU MaTeMaTHUECKOH 00paboTku HH(OpMAIIHH.

6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:

3 3auetHble eauHuIbl (108 yacos).

7. @opMa KOHTPOJIA:

[IpomexyrouHas aTTecTanus — 3k3aMeH (7 cem.).

CTpOQHHe BelIeCTBa

1. MecTo ucuunaiuHbl (MOAyJis1) B CTPYKType 00pa3oBaTe/bHOM POrpaMMbl
Huctunmuna «CTpoeHue BeIeCTBa» BXOAUT B BapHaTHBHYK dYacTh Onoka bl
«ucnummmael (Moynn)» Kak o0s3arenbHas nucnuminaa b1.B.15
2. lleab ocBOEHMSI AMCUMIIJIMHBI
. OBJIaJIEHUE TEOPETUYECKUMHU OCHOBAMH YUYEHHUS O CTPOCHHUU MOJIEKYII;
J COBEpPIIICHCTBOBAHUE TIPEJICTABICHUH O XUMHUYECKOW CBSI3M B KHUIKUX, aMOP(HBIX,
KPUCTAJUTMYECKUX BEIIEeCTBAX;
. cucTeMaTru3anusl 3HaHWW O NPUPOJAE XUMUYECKOW CBSI3M M BIUSHUM €€ HAa CTPOCHHE
MOJIEKYJI U KPUCTAILIOB.
3. Kparkoe coaep:xaHue TUCHHUILIHHBI
Teopuu crpoennst aroma. KBaHTOBO-MexaHH4YeCKasi MO/e/Ib CTPOCHUS aTOMa
Teopuu crpoenus aroma. KBantoBas Mexanuka. Crnektp aroma Bojgopona. CHeKTphl Ipyrux
atomoB. Koncranta PunGepra. CranmmonapHoe ypaBHenue Illpenunrepa nmnst cBoOOgHOU
MoJeKyJibl. KBaHTOBO-Me€XaHMYECKass MOJENIb CTPOCHUS aToma. [eopuu CTPOEHHUs aToMa.
[Tocrynatel bopa. Knaccuueckas mexanuka. KBanToBass mexanuka. CHekTp aroMa BOJOpOJa
u apyrux artomoB. Koncranta Punpbepra. Cranmonapnoe ypaBHeHue IlIpenunrepa
uis  cBoOoaHOW Monekynbl. BonHoBas ¢dyHkius u ee ¢usnyeckuit cmbici. KBaHTOBO-
MEXaHU4eCcKas MOJIEJb CTPOEHUS aToMa
XumMnueckas cBsi3b. Du3nvecKkre OCHOBBI YYCHHUS O CTPOCHUM MOJIEKYJI
Xumuueckasi cBa3b. Mouiekyna Bojgopoaa no I'eiitinepy u JloHIoHy. YCI0BUS U MEXaHU3MBI
oOpa3oBaHusi CBSI3U. THUNBI XUMUYECKOW CBS3H. XapaKTEpUCTUKU XUMHUYECKOH CBs3U
DNeKTpOHHBIE, KoJebaTeiabHble U  BpallaTelbHbIE  COCTOSHHS. YacTOThl  OCHOBHBIX
KoJieOaTeNbHBIX MEPEX0J0B. ODHEPrus BpaIIaTeIbHOTO JBUKEHHS JIBYXaTOMHBIX MOJIEKYI.
Hopmaneupie  koneOanusi  Mounekyn. BamentHele u  gegopManMoHHbIE — KOJeOaHHS.
lMapmoHHMueckuil ynpyruii oCuuuIsaTop
JJIeKTPpUYeCKHe H MATHUTHBIE CBOICTBA BelIeCTB
Jlunonb W 3NEKTPUYECKUN OUNOIbHBIM MOMeEHT. [lomsipabie Monekynsl. Ilonspuszyemocts
MOJIEKYN (DJIEKTPOHHAs, aTOMHAas, OpHEHTAllMOHHAs1). MarHUTHBIA MOMEHT. JlMaMarHUTHBIE U
napamariuTHele  BemiectBa. llomsipHpie  Monekyinbl.JlunonbHbld  MomeHT.  [lonspuzanms.
Pedpakius, atomMHas u aucriepcuoHHas mossipu3anusa. YpaBHeHue Kraysmyca-MocoTTw.
[Tonsipuzyemocts  Mollekyn  (dNMEKTpOHHAs, aTOMHas, OpHUEHTAIMOHHAs). MaraurtHas
BOCIIPUMMYHUBOCTH JlMaMarHuTHbIEC U TapaMarHUTHBIE BEILIECTBA.
Cuubl Ban-ep-Baanbca. TUnbI MeKXMOIEKYISIPHBIX B3aUMOAeHCTBHH
MexMonekynsipHble  B3auMoJeWCTBHUs. OCHOBHBIE  COCTABIISIIOLIME  MEKMOJIEKYISIPHBIX
B3aMMOJICHCTBUI (OpPHEHTAIMOHHOE, WHIYKIIMOHHOE, aucnepcuonHoe). Dddekr Keezoma.
O¢dexr [ebas mis monspHelx MoJsiekya. Ksagpynonb. MrHoBeHHbIM aumnons. Oddekr
Jlonona.
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CrnexkTpaJjibHble JaHHBbIE IBYXaTOMHBIX MOJICKY.JI
OOmast xapakrtepucTuka cHekTpoB. CHEKTpbl chyckanus | morjouieHus. HopmanbHble
Koebanus Mosiekyn. Banentneie u aedopmanmonnsie konebanus. Paman-sddexr. Kpupas
MOTEHIMAFHON SHEPTHH JBYXaTOMHBIX MosieKysl. OO0Imas XxapakTepucTHKa ceKTpoB. CreKTpbl
cmyckaHuss W morjonienus. Ilomocareie u nmHeidaThie crekTpbl. HopmanbHbie KosieOGaHUsS
MoJiekyJl. BaneHnTHble u gedopManoHHbIE KOJIeOaHuUs.
KonnencupoBanHble cocTosiHue BellecTBa. TBepoe u skuaKoe coCTOSTHUS
KonneHcupoBaHHOE COCTOSIHME BellecTBa. TBEpAOE U KUIAKOE COCTOSIHUA. DIIVDKHMI U 1anbHUN
nopsigok. Crpoenue sxkuakocteil. KBasu-kpucramimueckass CTPYKTypa KUAKOCTH. AmopdHOoe
cocrossaue. CTpykTypHas KiacCH(UKAIUs KOHJCHCHPOBAHHBIX (a3. YHopsjpoueHHbIE
Y HEYNOPsII0UYeHHbIE KOHJICHCUPOBAaHHBIC (ha3bl.
Kpucraniundeckoe cocTossHue BelecTsa
Kpucrannnueckoe coctosiHue BemiecTBa. MOHOKPUCTAIIIBI U MOJMKPUCTAININYECKHE BEIIECTBA.
WneanpHblil kpuctami. DneMeHTs cuMMeTpun. Kitaccsl cuMMeTpun, CHUHTOHHUH.
Me3ogasbl
[Tonstne wme3oda3. Meronpl u3zydeHuss HUX CTPYKTypbl. JKujakue KpucTamibl (HEMAaTHUKH,
CMEKTHUKH, XoJecTepukn). [I[pumeHenne uaKkux KpucTaiioB.
JKCNepUMEHTAJIbHbIE METO/IbI ONpe/ieJIeHUsl CTPYKTYPbI M0OJIEKYJI M KPHCTAJLIIOB
O030p HSKCIEpUMEHTAIBHBIX METOJOB OIpPEAETCHUS] CTPYKTYpbl MOJEKY1 U KpUCTAJIOB.
JuppakioHHbIE METObI HCCIIE10BaHUs (pentrenorpadus, aNIeKTpoHOTpadus,
HelTpoHorpadus). DnekrpoHorpad. beictpeie snexTponbl. Helitponorpadus. CpaBHUTENbHAS
XapaKTepUCTUKA METOJIOB

4. Komnerenuuu, popmMupyembie B pe3yabTare 0CBOCHUS M CHUIINHDI

e (Cnoco6GeH OCyIIeCTBJIATh MOUCK, KpUTUUYECKUH aHa/iu3 WHPOpMaLUH, NIPUMEHSTh
CUCTEMHBIH MOAXO0/, [I/Is pellleHUs NoCTaB/JeHHbIX 3a4a4 (YK-1)

e (CnocobeH aHaJU3UpPOBaTb M WHTEPHPETUPOBATh pe3yJbTaTbl XUMHUYECKUX
3KCIIePUMEHTOB, Hab toAeHu u uamepenunt (OIK-1)

e (CnocobeH MpoOBOAUTH C COOJIIOJEHUEM HOPM TEXHHUKH 0€30MacHOCTH XUMMHUYECKUHN
3KCIIEPUMEHT, BK/IIOYas CUHTE3, aHa/IU3, U3yYeHHUe CTPYKTYypPbl U CBOMCTB BeleCTB
¥ MaTepuaJioB, UCCe0BaHMe nMpoleccoB ¢ ux ydyactueM (OIIK-2)

e (CnocobeH NMPUMEHATH pacieTHO-TEOpPeTUYECKHME MEeTOJIbl JIJI1 U3y4YeHUs CBOUCTB
BElleCTB M IMPOLECCOB C HUX Yy4acTUEeM C MCIOJb30BaHUEM COBPEMEHHOU
BbIYUCIUTENbHOU TexHUKH (OIIK-3)

e (CmocobeH HWCHO/Ib30BaThb  CyUleCTBYWOIIMEe  NpOrpaMMHble  MNPOAYKTbl U
MHOpMaLMOHHble 0a3bl JaHHBIX JJ pelleHHsA 3ahad NpodpecCHOHaTbHOU
JleITEeJIbHOCTU C yYeTOM OCHOBHBIX TpeObOBaHWM MHOOPMALMOHHOW 6€30MacHOCTHU
(OITK-5)

e (CnocoOeH oka3pIBaTh HHGOPMAITMOHHYIO MOJIEPKKY CHEUAINCTAM, OCYILIECTBISIONIUM
Hay4HO-HCCIenoBarenbckue padoTsl (ITK-2)

5. IliianupyemMble pe3yJbTaThbl 00y4eHH s
B pe3ynbraTe 0cBOEHUS AUCHUUILIIMHBI CTYACHT HOJIKEH:

3Hamb:

J KJIACCHYECKYIO TEOPHIO XMMUYECKOTO CTPOCHHS;

. OCHOBHBIE TEOPETUYECKUE MOJIOKEHHSI U MOHSATHS COBPEMEHHOW MOJEIH CTPOSHHS aTroma
Y KBaHTOBBIE COCTOSHHSI MOJIEKYJ;

. CTPOEHHE BEIIECTBA B KOHJICHCUPOBAHHOM COCTOSIHUH;

. OCHOBHBIE METOJIbl OMpPEACICHUS] CTPOCHUS MOJIEKY]T W KPHCTAJUIOB (XUMHUYECKHE
u pU3NIECcKue);

ymemp:

J amanTUpoBaTh 3HAHWS W YMEHHUS, TIOJY4CHHbIE TpPU M3YYECHHHM JMCIUILUIHHBL,

K PCIICHUIO KOHKPETHBIX 3a/ia4, CBA3AHHBIX C HpO(peCCHOHaHLHOﬁ JACATCIIbHOCTBIO,
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J pelaTh pacueTHbIE 3a/1a4H;

6/1a0emu:

L OCHOBHBIMH KaTCFOpI/ISIMI/I U IIOHATUAMN yqe6H0171 JUCHUIIIINHBI,

L] TCOpeTI/I‘-IeCKI/IMI/I 3HAHUAMU O COBpeMeHHBIX METOAaX onpeﬂeneHI/m CprKTypI)I
COCIMHECHHH.

6. O01mast TPy10eMKOCTh JUCHUIJIMHBI:

4 3auetHble equauibl (144 gyaca).

7. ®opMa KOHTPOJIA:

[IpomexyTrouHas aTTecTanus — 3K3aMeH (6 cem.).

DJIeKTUBHbIE KYPChI 110 (PU3HYeCKOil KyJIbType H CIIOPTY
1. MecTo ucuunauHbl (MOAyJisl) B CTPYKType 00pa3oBaTe/ibHOMH NMPOrpaMMbl

JucuunnuHa «9JIeKTUBHbBIE KYpPChl [0 (PU3NYECKON KYJIbTYpe U CIIOPTY» BXOAUT B BAPUATUBHYIO
gacTth O6710Ka b1 «/lucummuHb! (MOIyIHN )» Kak TUCIUILTHHA 10 BEIOopy B1.B.16

K ncxogHbim Tpe6OBaHVIHM, HEO6XO,D,VIMbIM Ana n3yvyeHuma ancumnnanHol «DNEeKTUBHbIE KYPCbl
no ¢M3M‘-IeCKOIZ Kyabtype», OTHOCATCA 3HAHWUA, YMeHnA W1 BuUAbl AEATE/IbHOCTHU,
Cd)OpMMpOBaHHbIe B npouecce nyyeHna gncumnnnunH

aBnsetcs popmmpoBaHMe GU3UYECKOW KyNbTypbl IMYHOCTM U CMOCOBHOCTM HAMpPaBAEHHOro
MCMNONb30BaHUA Pa3HOOBPa3sHbIX CPeacTB PU3NYECKON KynbTypbl, CNopTa U Typusama AONs
COXPaHEHUs W YKpEenJeHuA 340p0BbA, NCUXOPU3INYECKOW NOATOTOBKM K  bByayuien
npodeccnoHanbHoM AeATENLHOCTH.

3. KpaTkoe coaeps;kaHue AU CUMIIIMHBI

dusndeckas KyJabTypa B OOMIEKYJIbTYpHOH © MPOPECCHOHAIBHOW TOATOTOBKE
cTyaeHToB. ColuanbHO-OMOJIOTUYECKUE OCHOBBI (U3NYECKON KyIbTypbl. OCHOBBI 3I0pOBOTO
oOpa3a xu3HH cTyleHTa. Pusnyeckas KyiabTypa B oOecriedueHHH 310poBba. [lcuxonornueckue
OCHOBBI Y4YEOHOTO TpyJda M UHTEIUIEKTyalnbHOU nestenpHOCTH. CpenctBa (usnueckon
KYJIBTYpPbl B peryiupoBaHuu pabotocrnocobHoctu. OOmas ¢usnueckas U CIOPTUBHAS
MOATOTOBKA B cUCTeME (U3UYECKOTrO0 BOCIHUTAHUS CTYIEHTOB. MeToAuKa CaMOCTOSITENIbHBIX
3aHATUH  (U3HYeCKUMU  yrmpakHeHusMHu. CaMOKOHTpOJIb B mpolecce (QU3NYECKOro
BocruTanus. Crnoprt. Cucrema ¢usnueckux ynpaxkneHuid. [IpodeccrnonanbHo-npukiagHas
MOATOTOBKA OYIYIINX CHEUAIUCTOB. ONMMIUNICKHAE UTPBI: UCTOPUS U COBPEMEHHOCTb.

4. KomnereHnuu, popMupyeMble B pe3yJIbTaTe OCBOCHUS THCIUTIIHHBI:

e CrnocobeH o/ iep>KUBATh JIOJDKHbBIN YpPOBEHb dusuyeckon
MNOATrOTOBJEHHOCTU [Jisi oOecrneyeHUsl MOJHOLUEHHOW COLUaJbHOU U
npodeccuoHasibHOM AesiTesbHOCTH (YK-7)

I[nanupyemsble pe3yabTaThl 00yUYeHHsI
B pe3ynbraTe 0CBOCHUS AUCIUILTHHBI CTYICHT H0JIZKEH:

3HaTBh: OCHOBBI (PU3MUECKON KYJIBTYPHI U 370POBOTO 00Opa3a >KU3HHU. YMeTh: HCIOIb30BaTh
(GU3KYIBTYPHO-CIIOPTUBHYIO JESITENBHOCTh JUIS TOBBIIMICHUS CBOUX (YHKIIMOHATIBHBIX U
JIBUTATETbHBIX BO3MOXHOCTEH, JUISI JOCTHKEHUS JIMYHBIX KU3HEHHBIX U MPOECCHOHATBHBIX
nene.

Baagernb: cuctemoit MMPaKTUYCCKUX yMeHI/Iﬁ N HABBIKOB, O6CCH€‘{I/IBaIOH_II/IX COXpaHCHHUEC U
YKPEIJICHUEC 3J0POBbA, pa3BUTUC U COBCPIICHCTBOBAHUC HCI/IXO(l)I/I?»I/I‘leCKI/IX CIIOCOOHOCTEH U
Ka4dcCTB (C BBIIIOJTHCHHUEM YCTAHOBJICHHBIX HOPMATHUBOB I10 061_1_[6171 (1)I/I3I/IquK0ﬁ " CIIOPTUBHO-
TEXHUYECKOM IOJATOTOBKE.

3. O0mas TpyA0eMKOCTb AU CUUIIHHBI.
(356 uacoB).
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4. ®opma KOHTPOJISL.
Hrorosas ¢opma kouTposis — 3auet (1-6 cemectp)
Puropuka

1. MecTo cuunaIuHbl (MOAyJis1) B CTPYKType 00pa3oBaTe/bHOM NPOrpaMMbl

Hucumruinna «PuTtopuka» BXOOWT B BapuaTHBHYIO dYacTh Onoka bl «/lucuumiamsen
(Moynm)» kak quctuminHa o Beroopy b1.B.J1B.01.01.

2. leab ocBOEHUS] NUCUMILINHBI:

J Hay4YUTh CTYACHTOB 3aKOHAM MOJATOTOBKU U MPOU3HECEHUSI IIyOJNYHON PEUH C LIEIIbIO
OKa3aHHs IKEJIaeMOr0 BO3JEHCTBUS Ha ayJUTOPUI0 B KOMMYHUKAaTHBHO-PEUYEBBIX
CUTYaIUsX, THIUYHBIX IS TPOPECCHOHANBHOMN AEATENbHOCTH.

3. KpaTtkoe conep:kanue JUCHUTIIHHBI

Beenenne B puropuky Hcropusi craHoB/IeHMsI M Pa3sBUTHUSI PUTOPUKH. Bo3HHMKHOBEHUE

putopuku B JpesHeil I'peuun (VI-III B. [lo H.3.). Apuctorens, KpaTkas XapakT€pHCTHKa €ro

«Puropuxu». Putopuka B JlpeBHem Pume. Tpynel m oparopckoe mactepctBo Jlemocdena,

Coxkpara, Ilnatona, [{uniepona. HpaBcTBeHHbIE OCHOBBI PUTOPUKH aHTUYHOTO Mupa. Puropuka

B EBpomne B snoxy Boszpoxnenus (®panuus). Tpanunuu apeBHepycckoro kpacHopeuus XI —

Hayana XIII BB. IlepBeie putopuku B Poccum XVII-XVIII BB. Tpymsr M.B.JlomoHOCOBa

no puropuke. Putopuka B pycckoit mkone. Kpusuc putopuku. Passutne cyaeGHOro

KpacHOpeYHsl; akaJIeMUYeCcKoe KpacHOpeUHe; yacTHble puTopuku. Heoputopuka.

Kunaccuueckasi puropuka. I[lpeamer u menu putopuku. IToc, joroc, nadoc. TpeGoBanus

K JINYHOCTU opaTopa. Buabl oparopckoil mpo3sl (cyneOHasi, MOJUTHYECKas, aKaJeMudecKas

u 1p.). Beicka3plBaHue Kak Ii1aBHas €AMHULA TyOJnYHON peun. OCHOBHBIE (OPMBI U MPU3HAKU

MyOJINYHOTO BBICKA3bIBAHMSL.

Knaccunueckasi puropuka. I[lpeamer u mnenu putopuku. IToc, joroc, madoc. TpeboBanus

K JMYHOCTH opaTtopa. Buabl opaTopckoil mpo3sl (cyneOHas, MoJuTHUYECKasl, akaeMudeckas U

1p.). Beicka3biBaHMe Kak IV1aBHasg eIUHMLA MMyOnuMuHOW peur. OcHOBHbIE (OPMBI M IMPU3HAKU

MyOJUYHOTO BBICKa3bIBaHUsA. Puropuueckuii kanoH. WuBeHuus. VHBeHmus kak 3a0ota

0 COJIepXKaTebHOM CcTOpoHE peuu. OnpenaeneHue I[eIr, OCHOBHOM MBICIM BBICTYIUICHUS.

IlonsTe TOmAa B KJIACCUYECKOW M COBPEMEHHOM DPHUTOPHKE: TOIBI KAK CMBICIOBBIE MOJCIIH,

CIOCOOCTBYIOIIME PA3BUTHIO MBICIM O npeaMere. Tonmuka Kak COBOKYHMHOCTb OOIIMX MeECT

U CIIOCOOBI MX IPUMEHEHUs Ha dTane u3o0pereHus. OCHOBHBIE Pa3HOBHIHOCTH TOTIOB.

Jucnosunmsa. OOmmMe NpUHIUNBL BbIOOpAa M PACHOJIOKEHMs] MaTrepuana. YHUBEpCaIbHas

KOMIIO3MLIMOHHAsl CXeMa IOCTpOoeHus peud. Bmenenue, ero ¢yHkumu u tunsl. CTpykTypa

u (QYHKUMM OCHOBHOM 4acTH. 3akitoueHue peud, ero ¢yHkuuu u tunsl. Crporas

U HcKyccTBeHHass xpus. KadectBa, HeoOXoaumble oparopy: o0asHHUE, YBEPEHHOCTb,

ApyXxeto0ue, NCKPEHHOCTb, 00bEKTUBHOCTh, 3aMHTEPECOBAHHOCTb.

Jaokyuus. CroBecHOE BbIpaKEHHE Kak pasfen pUTOpuku. Putopuka oOpasa: mnoHsTHE
puropuyeckoro Tpomna. CMBICIOBbIE OCOOEHHOCTH TPOIIOB U MX PUTOPUUYECKHE BO3MOMKHOCTH.
[Tonsitue putopuueckoit ¢purypsl. CpeacTsa quanoru3anus peuu. Puropudeckuil aHaam3 v 3CKU3
peun.

3anomMuHaHue W npou3HeceHWe peuyM. [lamMATe Kak Ipolecc 3allOMHUHAHUS, COXPaHEHUs
U BocroMuHaHus HHpopmanuu. Tunbl nmamstu. 3akoHbl namsaTH. CrocoObl 3aloOMHHAHUS:
palMoHaNbHBIA, MEXaHHMYeCKUH M MHeMOTeXHHUYecKHil. OCOOEHHOCTH MHEMOTEXHMYECKOTO
3amoMuHaHus. OOImue peKoMEeHJAlMu 10 TOATOTOBKE K BhICTyIJIeHHI0. HeBepOasbHas
KOMMYHUKAaIUS.

Opatop u ero ayauropus. Buemnuii o01mk opatopa. Yuér ayauropuu. [IpuHuuns! u cpeactsa
ylpaBlieHUs BHMMaHueM ayauropuu. OOpa3 opaTopa Kak CHCTeMa CBOMCTB JIMYHOCTH.
B3anmopeicTBue ¢ ayIuTOpuen.
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Teopusi aprymeHTanuu. 3aKOHbBI JIOTUKA B pedd. 3aKOH TOXJAECTBA. 3aKOH MPOTHBOPEUMSL.
CrpykTypa J[oKa3arenbCcTBa: TE3HMC, apryMeHThl, JeMoHcTpauus. IloHstue puropuueckoin
apryMEeHTallud M PUTOPHYECKOTo aprymeHTa. Kiaccudukanus apryMeHTOB. ApryMeHTAIHs
TeopeTuyeckas u smnupuyeckas. Konrekcryanbnas aprymenranus. Copusmsl.
Teopusi cmopa. Cnop, Buabl cnopa. Jluckyccust kak Buj cnopa. ITomemuka kak BUJI cropa.
OcHoBHbIE BHJIBI apryMEHTOB U CTPYKTypa JoKa3zareibCTB. OCHOBHbBIE TaKTUKH, CTpaTeruu
U IpUEMBI criopa. AHaJIU3 U KOHTPOJIb PEYEBOI0 NIOBEAECHHUS B CHIOPE.
4. Komnerenuuu, gopmMupyemblie B pe3yJibTaTe 0CBOCHUS AU CUMIIIMHBI:
e (Crnocob6eH OCyleCTBJIATD JeJ0BYI0 KOMMYHHUKALUIO B YCTHOW M HUCbMEHHOHU
dopmax Ha rocyJapcTBeHHOM f3bike Poccuiickoit @egepauuu U
MHOCTpaHHOM (bIx) s3bIKe(ax) (YK-4)
5. IlnanupyemMble pe3yJbTaThl 00y4eHH sl
B pe3ynbraTe 0cBOEHUS AUCUUILIMHBI CTYACHT HOJIKEeH:
3Hamy:
® OCHOBHBIE IIOHATHS OPATOPCKOTO UCKYCCTBA;
® OCHOBHBIE 3aKOHBI, IPUHIIUIIBI U MTpaBHiia 3PPEKTUBHOTO OOIIECHNUS;
® OCHOBBI apryMEeHTaIUH;
® 3aKOHOMEPHOCTH HCIOJIb30BAaHUSI PUTOPUYECKHX IPHUEMOB M BBIPA3UTENBHBIX CPEJICTB
A3bIKa B Pa3JIMYHbIX c(epax pedeBoi e TeIbHOCTH;
MpaBUJIa BeJIEHUS! KOHCTPYKTUBHOIO CIIOPA;
® OCHOBHBIE IPUEMBI PEUEBOT0 MAHUITYJIMPOBAHUSI OOIIECTBEHHBIM CO3HAHUEM U IIPUEMBI X
HEUTpaIU3aLHH.
ymemb:
® OPHCHTHUPOBATHCSA B PA3JIMYHBIX aHA3BIKOBBIX CUTYallUsAX, aJICKBATHO PEAJIN30BBIBATH CBOU
KOMMYHHMKaTHUBHbIE HAMEPCHHS,
® BCCTH JUCKYCCHUIO B COOTBETCTBMHM C IIPUHIIAIIAMU U NIPABWIAMH KOHCTPYKTUBHOTO CIIOPa;
® C03/aBaTh peYEBbIC IPOU3BEJCHHUS C YUETOM OCOOEHHOCTEH CUTyalluu OOLIEHHUS;
®  BBIABIIATH IPUEMBI PEYEBOIO MAHUITYTMPOBAHUS.
enaoemu:
® CIOCOOHOCTBIO COCTABJIATH PEYHU COOTBETCTBEHHO KOMMYHUKAaTUBHON CUTYalLlUU;
® CrHIO0COOHOCTBIO K J€JI0BOIl KOMMYHHUKAIMK B IpOodeccnoHalbHOU chepe.

6. O0mas TPyA0€eMKOCTb M CHUIJINHBI:

1 3auerHas equnamIa (36 4acos).

7. ®opmMa KOHTPOJISA:

[IpomexyTrouHas aTTectanus — 3a4et (3 cem.).

OcCHOBBI HAYYHOI 1 /1€J10BOI peun

1. MecTo ucumMiuinHbI (MOAYJIsi) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuumnnunaa «OCHOBBI HAyYHOW U JIENIOBOI peur» BXOAUT B BapUATHBHYIO 4acTh OJIOKa
b1 «/luctumivael (MOayIn)» Kak TUCIUILUIMHA 1o BeIOOpY b1.B.JIB.1.2.

2. lle1t oCBOEGHUS TUCIHUILIHHBI:

o MIOBBIIIEHUE 001IIeH peueBOil KyJIbTYpbl CTY/IEHTOB;

o COBEPILIEHCTBOBAHUE BIAJICHUSI HOPMaMH YCTHOM W THCbMEHHOH (OpM PYCCKOIro
JUTEPATypHOTO S3bIKa B HAYYHOU U J1eJI0BOM cdepax;

o pa3BUTHE HAaBBIKOB M YMEHMH H(PQPEKTHUBHOTO pEueBOro IOBEJACHUS B pa3IMYHbBIX

CUTYallUsAX OOLICHHUS.

3. KpaTtkoe conep:kaHue JUCHUILINHBI
AKTyaJIbHbIe PO0JIeMBI peYeBoii KyJbTYpPbl 001eCcTBA
Hopma kak OCHOBHasi KaTeropusi TEOPUU U MPAKTUKU KYJIbTYphl PeUH (JIUTEpaTypHBIN SI3BIK —
OCHOBAa KYJIBTYPHI PE4YH); MOHSATHE O S3BIKOBOW HOPME;, BapHAaTHBHOCTh HOPM JIMTEPATYPHOTO
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A3bIKa; CTUJIMCTUYECKAs CHCTEMa COBPEMEHHOI'O PYCCKOTO JIMTEPATYpHOro si3blka. PeueBoil u
MOBEJICHYECKUN OSTUKET (PYCCKUU PUTOPUYECCKHA uAean; cCrenupuka pPycCKOro PeueBoro
STHUKETA, CBSI3b PEUYEBOTO U MOBEJICHUECKOTO ITUKETA, (JOPMYJIBI BEIPAKEHHUS PEUEBOTO ITUKETA).
IMucbMeHHbIe H YCTHBIE (DOPMBI HAYYHOI KOMMYHUKALIMH
OKCTPaJMHTBUCTHYECKHE W  JIMHTBUCTHMYECKHME OCOOCHHOCTM HayyHOW peun. Jloruko-
KOMITO3UIIMOHHBIE 3aKOHBl IOCTPOEHHs] HaydyHOro Ttekcra. [IpaBmia odopmieHUs HaydHOMU
pabotel. IlpuHIMIBEI HAay4yHOW KOMMYHHKAmuu U YycioBus ee 3¢pdexruBnoctu. IlpaBuia
opopmiIeHHST HAay4YHOW paboThl (TpeOoBaHUS K OQOPMIICHHIO HAYYHBIX padoT, CIHCKa
JUTEPaTyphl; MOPAJOK COCTABJICHUS TE3UCOB; PEIAKTUPOBAHME HAYYHBIX TEKCTOB; IMOPSIOK
COCTaBJICHUS] aHHOTALNH).
IIncbMeHHbIe U yCTHBIE (POPMBI /1€JI0BOMi KOMMYHUKAIIUH
OcoOenHocTH f€n0BOM KOMMYHHMKAuu OduinanbHO-I€10BOM CTUIb KakK (YHKIMOHAJIbHAS
Pa3HOBUIHOCTh COBPEMEHHOIO PYCCKOTO JIUTEPAaTypHOTO S3bIKA. OKCTPAIMHIBUCTHUECKUE
U JIMHTBUCTUYECKHE OCOOEHHOCTH O(UIMAIBbHO-AEI0BOro cTuiisl peun. Kynbrypa nucbMeHHOU
JIeIOBOMl  KOMMYHUKAallMU. YCTHble (GOpMBI  JIeJOBOM  KOMMYyHMKanuu. BepOanbHas
1 HeBepOanbHas AenoBas KoMMyHUKarus. [IpaBuna opopmiieHns CiaykKeOHOM U KOMMEPUYECKOU
JOKYMEHTAaIMH (3asiBI€HUE, CITyeOHas 3amnMcKa, JOKJIaJHas 3amucka, aproonorpadus, perome
u gap.). Ocobennoctu paenoBod mepenucku. IIpesenTtanus kak Gopma IeI0BOTO OOIIEHUS.
HanmonansHbie 0COOEHHOCTH JIETIOBOM KOMMYHUKAIUH (BepOabHBIEC U HEBEpOATbHBIE).
4. Komnerenuuu, popmMupyembie B pe3yabTare 0CBOCHUS IMCHUIINHDI
e (Crnoco6eH OCyleCTBJISATD J€J0BYI0 KOMMYHHUKALUIO B YCTHOW M MHUCbMEHHOHU
dopmax Ha rocyZapcTBeHHOM f3bike Poccuiickoit @egepanuu U
MHOCTpaHHOM (bIX) s3bIKe(ax) (YK-4)
5. Ilnanupyemble pe3yJIbTaThl 00y4eHM st
B pe3ynbraTe 0cBOEHUS AUCUUILIIMHBI CTYACHT HOJIKEH:
3Hamy:
e [paBUJIa PEUYEBOIO U MOBEIEHYECKOTO STUKETA B IEJIOBOM U HAYYHON KOMMYHUKALIUU;
®  JIMHTBUCTUYECKUE W HKCTPATMHTBUCTHUECKHE XapaKTEPUCTUKH MUCHBMEHHOW M YCTHOU
dhopm HaydHOU M O(PHUITHATBHO-ICTIOBON PEeYH;
® JIOTUKO-KOMIIO3UIIMOHHBIE 3aKOHBI MOCTPOEHUS HAy4YHOTO U JIEJIOBOTO TEKCTa M €ro
(hopManbHO-CEMaHTHYECKYIO CTPYKTYPY;
® OCHOBHBIE CTPAaTErny U TAKTUKHU BEJCHHS HAYYHOU TUCKYCCHH U JICIIOBBIX IEPETOBOPOB.
ymems:
® CO3JaBaTh YCTHbIE W MUCHBMEHHBIE TEKCThl HAy4YHOTrO0 M O(GUIHUAIbHO-AECIOBOrO CTUJEH
COBPEMEHHOTO PYCCKOTO JHMTEpaTypHOro s3bika (pedepar, aHHOTAIMs, TE3UCHI, JOKIIA;
3asiBJIEHHE, CIy)KeOHOe€ MHCbMO, aBToOMOrpadus, pe3oMe) B  COOTBETCTBUU
C HOpMATHBHBIMU TPEOOBAHUSIMH,
e cucTEeMaTH3UpOBaTh U 0000marh WHGOPMAIMIO Ui MOJATOTOBKA TEKCTOB PAa3IMYHBIX
KaHPOB B HAYYHOU U J€TOBOM KOMMYHUKAIIHH;
® JIOTUYECKH BEPHO, ApTyMEHTHPOBAHHO U SICHO H3JIaraTh COOCTBEHHYIO TOYKY 3pEHHS
B HAyYHOU U JI€JI0BOM KOMMYHHUKALIUU.
enademo:
® OCHOBHBIMH HaBBIKAMH L€JI€COOOPA3HOIO0 KOMMYHUKATHBHOI'O TOBEAEHUS B pa3IMYHbBIX
y4eOHO-HAayYHBIX U y4eOHO-JeOBBIX CUTYaIHSX;
e OCHOBaMHM pe(epHUpOBaHUs, AHHOTUPOBAHUS U PETAKTUPOBAHUS HAYYHOTO TEKCTa;
® OCHOBaMH JI€JIOBOM KOMMYHHUKAIUH;
® HaBBIKAMHM CaMOCTOSITEIbHOTO OBJIAJEHUS HOBBIMH 3HAHMSIMM C HCIIOJIb30BAaHHEM
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHL.
6. O01ast TPy10eMKOCTh JUCHUIJINHBI:
1 3auetHas enununa (36 4acos).
7. ®opMa KOHTPOJIA:
IIpomexxyrouHas arTecTanus — 3a4er (3 ceMm.).
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BypsaTckmii A3BIK M MEXKKYJIbTYPHAS KOMMYHUKAIUS

. MecTo mucuunaiuHbl (MOAYJIsi) B CTPYKType 00pa3oBaTe/bHOM NPOrpaMMbl

JucuunimuHa «bypsaTcKui  SA3BIK M MEXKKYJABTYpPHAasT KOMMYHHUKALUs» BXOIUT B
BapuaTHBHYIO 4acTb Osoka bl «/luctumumbbel (MOAynu)» Kak JUCUUIUIMHA 10 BBIOODPY
b1.B.JIB.1.3.

2. lenb ocBOEHUSI TUCHMILINHBI:

e o0ecrneyuTh MOArOTOBKY CHELMAIMCTOB, BIAJACIOIINX OYpSITCKUM SA3BIKOM KakK CpPEICTBOM
MEXKYJbTYPHON KOMMYHHMKAlMd B YCTHOM M NHUCbMEHHON (opMe B IMOBCEAHEBHOM
OOIIEHNH ¥ TIPH BBITTOJHEHUH IPOPECCHOHATIBHOM e TETHHOCTH.

3. KpaTtkoe conep:kanue IUCHUTIIHHBI
Tanuncanara. {3313 ypryyaun. Kparkue cBegeHusi o Oypsitckom sizbike. AngaBut. [iiacubie
3BYKH OYpPSITCKOIO I3bIKA
PeueBoil ostuker mnpu 3HakomcTBe. Mcropuss OypATCKOM NHCBMEHHOCTH. 3 3ramna
(crapoOypsiTckasg,  jaTuHckas,  kupwuMna).  CoBpeMeHHbII  OypsATCKUH  andaBurt.
Creuunguueckue 3Byku. ['macHbie 3Byku OypsATCKoro ssblka "YHuBepcuteT". CoryacHble 3ByKH
OypATCKOro  s3bIKa, OCOOCHHOCTHM WX mpousHomeHus. Cneunduueckuit 3Byk  h.
KonuuectBeHHble, MOPSAKOBBIE, cOOMpaTENbHbIE, pa3/eNUTEIbHbIE JPOOHBIE YHCIUTEIbHBIE.
IIpocteie u cocraBHble uucnutenabHble. Cyer. OOpa3oBaHHWE COCTABHBIX YHCIUTENbHBIX.
[TopsinkoBblie u npubIM3UTENbHBIE Yncia. KanennapHoe uucio.
By3.¥Yr rap6an. 3akoH rapMOHMH IJ1aCHBIX
Jlexcuka no pasroBopHoi Teme "Cembs". I'1acHbIE MYXKCKHE, )KEHCKHUE U HEWTpalbHbIC. 3aKOH
rapMoHuM riacHblX. CoueTaeMoCTh TJIAaCHBIX B HCKOHHO-OYpSATCKUX cioBax. [IpaBomucanue
3aMMCTBOBAaHHBIX CJIOB. JIekcuka mo pasroBopHoit Teme "Manas Poguna". OcoGeHHOCTH CTpOst
Oypsarckoro mnpeanoxkeHus. llopsaok cioB B OypsTCKOM MNpemiokeHud. VHTOHaAIMOHHBIE
OCOOCHHOCTH TMpPEAJOKEHUH ¢ OOpalleHUusIMH, BBOJHBIMU KOHCTpYKUMsAMH. CTpyKTypa
BOIIPOCUTENIBHOTO MpeUIokKeHus. BorpocurenpHble yacTuilbl. BormpocuTenbHbIE CI0Ba.
Acskadaiinan (rp, xyocahan, 31edn). JInunbie MecTOUMEHUS
Jlexcuka mo pasroBopHoi Teme "Jlom". [loHATHE O JTHMYHBIX MECTOMMEHHSIX OYPATCKOTO SI3bIKA.
Mecroumenusi, BbIpaxawmue l-¢ u 2-e¢ guno. O6o3HayeHwe 3-ro jumna. OcoOeHHOCTH
CKJIOHEHUSL.
Ackabaiinana (rap, xyocahan, anean). Umena cymecrBuresabnbie. [lagexu.
Jlekcuka mo pasroBopHoil Teme "Opexnaa". JInuHble U HETWYHBICE MMEHA CYIIECTBUTEIIbHBIE.
Oco0OeHHOCTH CKJIOHEHHUS MMEH CYIIEeCTBUTEIbHBIX. [lafeku: MMEHHUTENbHBIH, pOAUTEIbHBIH,
JaTeIbHO-MECTHBIN, BUHUTEIIbHBIN, OPYIHBIN, COBMECTHBIM U UCXOIHBIN. J[BOMHOE CKIIOHEHUE.
4. Komnerenunu, popMupyemMblie B pe3y/ibTaTe OCBOCHHUS JUCHUIINHBI:

e CroOCOOHOCTh K KOMMYHUKALIMA B YCTHOM M MHUCbMEHHOU (popmax Ha OYpSITCKOM SI3BbIKE

JUISL pEIICHUS 3a/1a9 MEKIMIHOCTHOTO M MEXKYJIbTYpHOTO B3auMoaericTust (JIK-1)
5. IliianupyemMble pe3yJbTaThl 00y4eHH s
B pe3ynbTaTe 0CBOEHUS AUCIUIUIMHBI CTYICHT HOJIAKEH:

3Hamy:

o OCHOBBI ()OHETHKHU U TPAaMMAaTUKU OYpSATCKOTO S3BIKA;

° neKkcudecknii MUHUMYM B 00beme 1000 nekcnyeckux eAnHHIL,

ymemup:

o MOHMMaTh Ha CIyX OypsTCKYlO pedb, IOCTPOCHHYIO Ha MpPOTPpaMMHOM MarepHase
U aJICKBaTHO pearupoBaTh Ha HEE,

. y4acTBOBaTh B OOILEHUM C OJHUM WM HECKOJBKHMMM COOECeHHUKAaMH C IEeJIbI0 oOMeHa
uHpopManue,

J JOTMYHO M TIOCIEA0BATEIbHO BBICKA3bIBaThCS — BBICTYNATh IE€pPEN  ayAUTOPHEN
110 3aJTaHHOM MJIM CaMOCTOSITEILHO BHIOPAHHO TeMe;

J BBIPA3UTENIBHO YNTATh BCIYX U HAU3YCTh;
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enademu:
. KyJIbTYpOW MBIIUICHUS, OBITh CHOCOOHBIM K BOCHPHUSTHIO, aHAIW3Y H OO0OOIIECHHIO
uHbOpMaINH;
° HaBbIKaMH CaMOPAa3BUTHUAA,
. BJIQJIETh OCHOBAMHU MEXKYJIbTYPHOH KOMMYHHUKAIIUH B c(hepe MOBCETHEBHOTO OOIICHHS.
6. O01mast TPy10eMKOCTh JUCHUIJIMHBI:
1 3auerHas equnauna (36 yaca).
7. ®opMa KOHTPOJIA:
[Ipomexxyrounas arrecTanus — 3a4det (3 ceMm.).

ITHKA

1. MecTo ucuunaiuHbl (MOAyJis1) B CTPYKType 00pa3oBaTe/bHOH POrpaMMbl

Juctunnuna « 9TUKa» BXOIUT B BApUATHUBHYIO YacTh 050ka b1 «/lucuuminael (MOIYIH )»
Kak nucuuIuivHa o seidopy b1.B.J1B.2.1.

2. llenb ocBOEHUSI NUCHMILINHBI:

J pPacKpbITUE  COJEp)KAaHUS O3TUKU KaKk  (QUIOCO(PCKOM  AMCLUMILIMHBI,  BBISIBICHUE
U OIpe/eleHNe COLUaTbHO-UCTOPUUECKON NMPUPOABI U CYIIIHOCTH STHYECKOIO 3HAHUS, €ro
JyXOBHO-IIEHHOCTHOM 3HAYUMOCTH.

3. Kparkoe coagep:xaHue TUCHMILIIHHbBI

IMpeamer 3TuKkU. BO3HUKHOBEHUE MOPAJIH

Ortumosiorus U AePUHUIMM 3TUKM U Mopaid. COOTHOIIEHHE MOopalu U Jpyrux Gopm

KYIbTYPHOH PpETryJsIIUM CO3HAaHUS M TOBEACHUS YeJoBeKa. MHOroacneKTHOCTh MOpaH,

0COOEHHOCTH ee QpyHKIMoHNpoBaHus. EnuHcTBO MOpanu u MHorooOpasue HpaBoB. MopanbHbIi

aproputer. HeHacunue Kak KaTeropu4yecKUil MOpPAIbHBIM HMIIEPAaTHUB. 30J0TOE MPABUIIO

HpaBCTBEHHOCTH. [apagokc MOpaIbHON OLIEHKH U MOPAJIBHOTO NOBEACHUS.

JTHYeCKHe BO33PEHUSI APEBHOCTH

DTUueckre HOPMbI MHAMKCKOTO oOmiecTBa. Koneco cancapel, HupBaHa. bymanusm. buorpadus

Bynnel. Yerbipe OmaropoaHsie UCTHUHBI. BocbMepuuHblii myTh cmaceHus. KoHdynmanckue

Tpaauuuu  JpesHero Kwuras: uyenoBekonoOue, pHUTyall, CBIHOBHSISI TOYTHTEIBHOCTb.

biiaroponHselii My Kak HpaBCTBEHHbIM Hjeain. VcnpaBieHWe MMEH M NPUHLMII COLUAIBHOTO

ycrpoiictBa obmiectBa. Jlao L[3p1 M OCHOBHBIE MOJOXKEHUS Aaocusma. [IpuHIMI HeesHUs.

Jlern3M W IIKOJIa 3aKOHA: MOpaJbHbIE LIEHHOCTM M HPABCTBEHHbIE Hneanbl. 10 OCHOBHBIX

HaIpaBJICHUH DPAa3BUTHUSI STUYECKON MBICIM AaHTUYHOW KYJIbTYPbl. DBJEMOHHCTHYECKAs 3THKA

Hemokputa u Apucrorend. ['enonusm kupeHaukoB. KuHusupyrommuii acketusm Jluorena.

Bomortapusm coducrtoB. Mopanusupyromuii uHTeekTyanu3M Cokpara. Co3epraTenbHo-

NyXOBHas JesTenbHOCTh llnarona. DOtuka Onukypa, CTOMKOB, CKeNTHUKOB. HpaBcTBeHHO-

OYMCTUTEJIbHBIN aCKETU3M HEOIIATOHUKOB.

HpaBcTBeHHOE CaMOCO3HAHME JJUYHOCTH B CPeJHHE BeKa

3anoBeau Mouces u Uucyca Xpucra B Haroproit nponoseau.

Jtuka HoBoro Bpemenu

[Ipeanochlnku BO3HMKHOBEHHMS KalUTAIM3Ma U 3JIEMEHThl KalUTATUCTUYECKON Mopaiu

B Hezapax (eomanbHOro obmiectsa. Bospoxaenue. Pedopmarms. JluGepanbHas HIE0TI0THS.

MexaHnnusm u crounusm 17 Bexka. OBIeMOHM3M U ceHcyanusM 18 Beka. Otuka Kanra u I'erens.

OBnemonnsm deiiepbaxa.

CoBpemeHHBIC I THYECKHE TEOPHH

VYHuBepcanusM U NapTUKYJSIpU3M B cOBpeMeHHOM atuke. Teopus cnpasemmsocta k. Ponsa.

Otuka auckypca. Ilocne moOponerenn. Dtuka jnonara m sTHka jgobpoaereneid. CoBpeMeHHbIH

rymanu3M. KoHkperuzamusi oOIIEUYENIOBEUECKU MPUHLUMIIOB MOpajld  NPUMEHUTEIHHO

K YCJOBMAM JesATeNbHOCTH Bameil mpodeccun. [IpodeccronansHas HpaBCTBEHHOCTh M ATHKA.

IIpodeccronanbHbIN 10T, YECTh, TAKT, TyMaHU3M.

Hoopo u 3;10. CThII, COBECTh, BUHA
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OOm1re npeacTaBiIeHUs O OHATUSAX HPABCTBEHHOTO CO3HaHUs. PenurnosHoe u Ge3penuruno3Hoe
npencrasienne o nobpe u 3me. Mcroku 3ma. JloOpo u monb3a. [uanektuka no0pa u 37a.
@deHOMEeH CTbIIa, COBECTH, BUHBI. OOBSCHEHUS MX BO3HUKHOBEHUS, CXOJCTBA U OCOOCHHOCTH.
KynbTyps! cTbl1a, cOBECTH U BUHBI. J{oJIr (JIMUHBII) U CKIOHHOCTb. Buipl nosra.
JocTonHcTBO, 11000Bb, APYK0a H HEHABUCTH
Mup nennocteit. ®eHOMEH 1yXOBHOCTU. JIOCTOMHCTBO, TOPAOCTD, TOPAbIHS. JIF0OOBD, yBaxKeHUE
U HEHAaBUCTb, U MX XApAaKTEPUCTHUKUM B MHPOBbIX penurusx. Jo6oBe u apyxba. OOmiee
U pa3nu4Hoe. DTarbl poxaeHus u Gpopmuposanus. [IparmaTnueckuii 1 MeTadU3NIECKUNA CMBICIT
mo0OBu. JIFOOOBB Kak TBOpUYECKas CHIIA.
Jrousm, cB000/1a, YECTHOCTH U CIIPABEJINBOCTH
OrousMm W anbTPyH3M Kak dTHYeckue Kareropuu. Vctoku srom3ma. OCHOBaHHS aJbTpyH3Ma.
CBoOoJ1la M OTBETCTBEHHOCTh. YCJIOBUS CBOOOJHOrO BbIOOpa. I[Ipobrema aBTOHOMHUM MOpau.
[IpaBma kak BeIcHIas 1EHHOCTh. JIOKb M oOMaH. YeCTHOCTh: CIIOBO, N0, CaMOCO3HAHHE.
[IpoGnema nosepusi. CripaBeATMBOCTb.
CyacTbe U CMBICJI JKU3HU YeJI0BeKa
Tpu npencraBnenus o cyactee. TeMHOE U CBETIIOE MHpOBOCTpusiTHE. CYacThe M CMBICI KHU3HH
yenoBeka. Cuactbe U aoOpozaerens. Cuactee M 0o0OLIas mepcreKkTuBa kU3HU. CuacTbe M TEMI
JKU3HU. YIOBOJILCTBHE M CHACTHE.

4. Komnerenuuu, popmMupyembie B pe3yabTare 0CBOCHUS IMCHUIINHDI

e (CnocobGeH OCyleCTBJATh COLMAJbHOE B3aMMOJIEHCTBHE U pealn30BbIBATb CBOIO
poJib B koMaH/e (YK-3)

e (Cnocob6eH OCyleCTBJIATH /|eJI0OBYI0 KOMMYHUKALUIO B YCTHOM M MHUCbMeHHOW popmax
Ha TocyAapcTBeHHOM s3blke Poccuiickoit ®enepauMd ¥ HMHOCTPaHHOM (bIX)
a3bike(ax) (YK-4)

e (CnocobeH BOCIPUHHMMATb MEXKYJbTYpHOE pasHooOpasue o6lLiecTBa B COLMAJIbHO-
HUCTOPUYECKOM, ITHYECKOM U PuocopckoM KoHTeKcTax (YK-5)

5. Ilnanupyembie pe3yJabTaThl 00y4eHH s
B pe3ynbraTe 0CBOCHUS AUCLUILIMHBI CTYICHT HOJIZKEH:

3HaAMb:

° MEePUOAN3ALNI0  ITHYECKOW  MBICIH, OCHOBHBIC  (HIOCO(CKO-ITUUECKHE  IITKOJIBI
Y HaIpaBJICHUs, a TAKXKE UX MPEACTABUTEICH;

° OCHOBHBIEC TEOPETHUECKHE M TIPUKIIATHBIE TIPOOIEMBI COBPEMEHHOM 3TUUECKOU MBICIIH;

° KaTerOpUaIbHBIA arapaTa M METOJOJIOTHYECKHE TPUHIMIBI OCBOCHHMS MOpaiM Kak
KYJIbTYPHO-UCTOPUYECKOTO SIBJICHUS;

° CYIITHOCTh U 3aKOHOMEPHOCTH CTaHOBJICHHS MPO(HEeCCHOHATBLHON 3THKY;

ymems:

° MPaBUJILHO OTIEPUPOBATH KATETOPHIMH ITHKH;

° OCYILIECTBIISITh AKCHOJIOTUYECKUH aHAlIU3 COLIMANIbHOM IEHCTBUTEILHOCTH;

° MMOHUMATh MPUPOAY COBPEMEHHOM HPAaBCTBEHHON KYIbTYPHI, IPOOJIEM €€ Pa3BUTHS;

é1a0emn:

° STUYECKON TEPMHUHOJOTUEN U MOJIB30BATHCS €10;

° HaBBIKAMHU BBIMOJHEHHs] Y4eOHBIX M TBOPUYECKMX 3alaHuil (dcce, AOKIaAbl, pedeparsl,

OT3BIBbI, COUMHEHHUS, PELICH3HH).

6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:

1 3auetHas enununa (36 yacos).

7. ®opMa KOHTPOJIA:

[IpomexyTouHas aTTectanus — 3a4et (4 ceM.).

ConunoJiorusi

1. MecTo mucuunauHbl (MOAYJIs1) B CTPYKType 00pa3oBaTe/IbHOM IPOrpaMMbl
JucuumunHa «CoIMoNorus» BXOJUT B BapuaTHBHYIO 4YacTh Onoka bl «Jucuuruimzel
(MoynH )» Kak qucuuruinHa 1o Beioopy b1.B.JIB.2.2.
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2. lleu ocBOeHMS JMCHUIINHBI:

o U3yuyeHHE  TEOPETUYECKUX  OCHOB M  3aKOHOMEpPHOCTeH  (PyHKIMOHUPOBAHHSA
COLIMOJIOTHYECKOW HAyKd, €€ CHEUU(HUKH, MPUHIUIOB COOTHOIIEHHS METOIOJOTHH
U METOJI0B COLIMOJIOTMYECKOr0 MIO3HAHMS;

L4 HU3YUYCHUC M aHAJIM3 COBPCMCHHLIX COLHAJIBHBIX ITPOLECCOB, COLMAJIBbHBIX OTHOIIICHUH
1 CONMaJIbHBIX ﬂBJICHI/If/'I;
L4 O3HAaKOMIJICHHUE C MCTOIIHKOﬁ MMPOBCACHHA CONUOJIOTHYCCKUX I/ICCJIGZIOB&HI/Iﬁ

3. KpaTkoe coaep:kanue 1 CHUIIAHBI
Coumonorusi kak ocobast oOmectBeHHass Hayka. OmnpeneneHusi couuojorud. OCHOBHBIE
¢bynkuuu  coumonorun. Mcropus comumonormu. OOmecTBO Kak COIMaibHAas CHUCTEMA.
ConmanpHOe pa3BUTHE W couuanbHbie W3MeHeHus. Cormonorus audHOCTH. ColmanbHbIE
rpynmnsl U o6mHocTH. ConuanbHas cTpaTUQUKAMs U coluanbHasi MOOMIbHOCTh. ColnaibHbIe
WHCTUTYTHI M COLMANbHBIC opraHm3ammu. KymbTypa kak coruanbHOe siBieHHe. ColualbHBINA
KOHTpOJIb. [leBranTHOE noBereHre. COIMOTIOTHYECKOe UCCIIETIOBAHHE.

4. Komnerenuuu, popMupyemMbie B pe3y/abTaTe 0CBOCHUS AUCHUIIUHBI

e (CnocobeH OCyleCTBJATh COLMAJbHOE B3aMMOJIENCTBHE U pealn30BbIBATb CBOIO
poJib B koMaH/e (YK-3)

e (Cnocob6eH OCylLeCTBJATH /jeJI0OBYI0 KOMMYHHUKALUIO B YCTHOM M MHUCbMeHHOW popmax
Ha TocyAapcTBeHHOM s3blke Poccuiickoit ®enepauMd ¥ HMHOCTPaHHOM (bIX)
a3bike(ax) (YK-4)

e (CnocobeH BOCIPUHHUMATb MEXKYJbTypHOE pasHOOoOpa3ue o6liecTBa B COLMAJIbHO-
MCTOPUYECKOM, 3TUYEeCKOM U pusocodpckoM koHTeKcTax (YK-5)

5. Ilnanupyemble pe3yJabTaThl 00y4YeHU s
B pe3ynbraTe 0CBOCHHUS AUCLUILIMHBI CTYICHT HOJIZKEH:

3Hamy:
J CTPYKTYPY COLMOJIOTUYECKOTO 3HAHUS, COOTHOILIEHUE COLIMOJIOTUHU C APYTUMH HayKaMu;
. MPENbICTOPUI0 U COLHMATBbHO-PMIOCO(CKHE NPEANOChUIKH COLMOJIOTUH KaK HayKH,

OCHOBHBIC OJTallbl €€ CTAHOBJICHHSA W Pa3BHUTHUs, OCHOBHBIC HAITPABJICHHA COBpCMCHHOﬁ
COHHOHOFH‘IGCKOﬁ HAYyKH,

. CHUCTEMHBIH TIOJIXOJ K aHAIM3y OOIIECTBA, TEOPHH Pa3BUTHS OOIIECTBA, COIMAIBHBIX
H3MCHCHUH;

. COITMOJIOTHYECKHE KOHIICIIIUN JTMYHOCTH, TMOHATHSA COIMAJIBLHOTO CTaTyca M COLMAIbHON
POJIH, OCHOBHBIE ATaIlbl M ar€HThI COLMATIN3AIMH JIMYHOCTH;

. POJIb COIMATILHBIX MHCTUTYTOB B JKM3HHU 0011eCTBa, UX QYHKIIUU U TUCHYHKITUH,

° MOHATHS COLMATBHOW CTPYKTYpPbl M COLMAIbHOW CTpaTH(HUKAIMU OOIIeCTBa, BUIbI
COIIMAJIBHOM MOOUIIBHOCTH;

° OCOOCHHOCTH METOJ0B cOopa uHPOpMAMU U  TOPOIEAYphl  COLMOJIOTHUYECKOTO
HCCIICIOBAHUS;

ymems:

° AQHAJIM3UPOBATh  COBPEMEHHBIC  COLMAJIbHBIC  MPOOJIEMBI,  BBIABIATH  IPUYHUHBI
Y MIPOTHO3UPOBATh TEHACHIIUU UX PA3BUTHS;

° COCTaBJISITh MPOTrpaMMbl MPOBEIEHUS MHKPO- U MaKpPOCOLMOJIOTMYECKUX HCCIEI0BAHMM,
paspabaTeiBaTh HHCTPYMEHTapHii, 00pabaThIBaTh SMIIUPUIECKHUE JTAaHHBIE;

° paboTaTh C HCTOYHHKAMH HWH(GOPMALMU:  COLUATHHO-TOJUTUYECKONW, HAYYHOU

U MyOIUIMCTUYECKON JuTepaTypoil u Oubnuorpadueil, mepuoAUKON, CTATUCTUUYECKUMU
HMCTOYHUKAMHU, MaTepuaiaMy SMITUPUUECKUX UCCIIEIOBAHUI;

enaoemu:

o CIIOCOOHOCTBIO TPHUMEHSATH TEOPETHUYECKHE TMOJIOKEHUS Ui aHaiu3a COBPEMEHHBIX
COIMANILHBIX MPOOIIEM, BBISABISATH IPUYUHBI U TIPOTHO3UPOBATH TEHACHIIUU UX PA3BUTHL.
6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:
1 3aueTHas equHUIA (36 YacoB).
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7. ®opMa KOHTPOJIA:
[IpomexyrouHas aTrTectanus — 3a4et (4 ceM.).

IMoauTonorus

1. MecTo ucuunaIuHbI (MOAyJIs1) B CTPYKType 00pa3oBaTe/bHOM POrpaMMbl

Jucuumnuna «llomuTonorus» BXOIUT B BapuaTuBHYIO 4dacTh Onoka bl «Jlucuumniauns
(Momynn)» kKak aucuumuinHa o Beioopy b1.B.JIB.2.3.

2. llenu ocBOeHMS JMCHUIINHBI:

e (opmupoBaHUE y CTYJICHTOB CHCTEMHBIX 3HAHHWU O MOJIMTHYCCKOU cepe oOmecTBEHHON
KU3HHU, 4TO JIOJDKHO 00ECIEUUTh YMEHHE CaMOCTOSATEIbHO aHAIU3UPOBATh MOJIUTUYECKHE
SIBJIGHUS U TIPOLIECCHI, JIe]aTh OCO3HAHHBIA MOJUMTHUYECKUH BBIOOp, 3aHMMATh AKTHUBHYIO
KU3HEHHYIO TMO3MIMI0, a TakXe IOMOYb OyAylleMy CHEelHaTucTy B BbIpaOOTKE
cOOCTBEHHOT0 MUPOBO33peHus. JlaTh CTyAE€HTaM LIEJIOCTHOE MPEJCTABICHUE O MpeaMeETe,
OCHOBHBIX KaTE€ropHsiX, CyIIHOCTHBIX XapaKTepUCTUKaX MOJUTOJIOTUH.

3. KpaTtkoe conep:kanue JUCHUTIIHHBI
IHosmmToJI0TUS KaK HAYKa
CylIHOCTh TOJMTOJNIOTHM, €€ TMpeAMET, CTPYKTypa. Meroabpl M (QYHKUIMU IOJUTOJOTHH.
[Tonuronorus kak yueOHas aucuuIUInHA. McToprs NOJTUTHYECKUX YICHHH.
IHonuTHyeckast cucrema o01IeCcTBA
l'ocynapctBo, 00111€CTBO, OTKPBITOE 00IIECTBO, 3aKPHITOE 0OIECTBO, MOJUTHYECKAs MapTUsl KaK
4acTh MOJUTHYECKON CUCTEMBI, MOJUTUYECKUM MHCTUTYT, OCHOBHBIE AJIEMEHTHI MOJUTHYECKON
CUCTEMBbI, KJIacCU(UKALNA TOJUTHUYECKUX CUCTEM, T[OJIUTUYECKUE CBSI3U, MOJUTHYECKHE
OTHOIIECHHUS], TOJUTHYECKHE MPOLIECCHI, TOJUTHYECKUE OpraHU3allH, TOJIUTUIECKHE IBUKEHUSI.
I'paxxnanckoe 0011eCTBO U IPABOBOE IOCYAApPCTBO
I'paxxmanckoe OOIIECTBO, CTPYKTYpHBIC D3JEMEHTHI W (YHKIIMH TpakJIaHCKOro oOOIIecTsa,
nudepanusmM, IpaBoBOE TOCYIapCTBO, (PYHKIIMU U COIIAIbHBIE OCHOBBI IIPABOBOT0 TOCYIapCTBa,
TOJIMC, TIPOM3BOICTBEHHAs cepa, monuTrdeckas chepa, conmanpHas cdepa, nyxoBHas chepa,
MpaBa 4eJoOBeKa, MpaBa TpaxkJaHWHA, MOJMTHYECKas cBOOOJAA, JU4YHAs CBOOOAA, KOHCEHCYC,
0OLIECTBEHHO- MOJUTHYECKAsl CUCTEMA, SKOHOMHUYECKash MOIEPHU3AIMS, TLTIOPATH3M.
[MomTHYecKHe MAPTHU U MAPTUHHbIE CUCTEMBI
[lonuTnueckass mapTusi; CTaguy pPA3BUTHUS MOJIMTHYECKUX NApPTH; TEHE3UC MOJUTUYECKUX
napTuii; QyHKIUN MOJUTHYECKUX MapTHil; KiaccuuUKalus MapTUii: KaJIpoBble U MacCOBBIE,
JierajgbHble U HeJerajabHble, MpaBsAllie U OMIMO3UIMOHHBIE, JHOepaabHble, KOHCEPBATHUBHBIE,
KOMMYHHCTUYECKUE, COIUANI-IEMOKpaTudeckne, (amucTcKkue; OTHOMApPTHIHAS —CUCTEMa,
OUMapTU3M; MYJIbTUNAPTUIHAS CHCTEMa, MapTHHAs KOAJIWIUS, MOJUTHUYECKUM ILTIOpAIN3M;
conuanpHas 6a3a MmapTHii; MapTHitHAsE KOHKYPEHIIHUS.
HomTHYeckas BJIACTH
[lonarue «monuTnyeckass BiacTb». CyHIHOCTh W 4YEPThl MOJUTHYECKOW BiacTH. OCHOBaHUs
nonutudeckoi Biactu. [loHsATHE NeTUTUMHOCTH BiacTH. YueHue M. Bebepa o jmerutumHOCTH
BIACTH. THUMONOTUS JETUTUMHOW BiacTu. Poilb JIETUTUMHOW BIAcTH B Pa3BUTUU OOIIECTBA.
Oco0eHHOCTH JIETUTUMAIUH BJIACTU B cOBpeMeHHoU Poccum.
HomTnyeckoe auaeperso. [lomurnyeckas 3mra
[Ipupona u cymHOCTb JIUACPCTBA KaK COLMAIBHOTO siBIEeHUA. [IOHATHS «TOMUTHUYECKUI TUaEp»
U (IIOJUTHYECKOE JIUEPCTBO». DAKTOPHI, ONPENEIAIONINE XapaKTep MOJIUTUYECKOTO JINIEPCTBA.
JInyHOCTHBIE  4YepThl  JIUJIEPOB:  MPUPOJHBIE  KAayecTBAa, HPABCTBEHHbIE  KayecTBa,
npogeccuoHalbHbIE KauecTBa.
IHonuTHYecKHEe PesKUMBI
[lonsTe «nonuTHdeckuii pexum». OCHOBHBIE YEPThl MOJUTHUECKOTO peknMa. Kpurtepun
KIACCU(UKAIIUU TOJUTUYECKHX DPEKUMOB. TOTATUTAPHBIN MOTUTUYECKUN PEXKUM: CYITHOCTD
1 OCHOBHBIE YEPTHl TOTAJTUTAPHOIO peXKUMA. ABTOPUTAPHBIN MOTUTHUYECKUN PEKUM: MOHATUE
U OCHOBHblE 4epThl. (OCHOBHbIE IIyTM IIE€pexoAa OT TOTaJUTApU3Ma U aBTOPUTApU3Ma
K JEMOKpPaTHYECKOMY PEXUMY, MOJIUTHYECKUN IUIIOpanu3M. J[eMOKpaTUUECKUN MOIUTUYECKUI
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pPEXHMM: CYIIHOCTb, OCHOBHBIE YEpThl M €ro OCOOEHHOCTHM B OTHEIbHBIX CTpaHax.
Knaccugukamus 1eMOKpaTHUECKUX PEKHUMOB B COBPEMEHHBIX YCIOBHSX.
N30upartenbHble CHCTEMBI
DnexkropanbHble (M30uUpaTenbHble) cUCTeMbl. OCHOBHBIC THUIBI (MOJENH) W30UpPATEITHHBIX
cucrem. CoBpeMEHHbIE M30MpaTeNIbHbIe CHCTEMBl U MX OCOOEHHOCTHM B Pa3IMYHBIX CTpaHAX.
3akoHOIATENBCTBO 00 wm30MpaTenbHO cucteMe. MakopuTapHas W30UpaTelbHas CHUCTEMa,
e€ pasHOBUAHOCTM U Moaudukauuu. IlpomopumoHanbHass u30uparenbHas cUcTEMa
n e crneuuduka B pasaMUHBIX cTpaHax. CMmemaHHble W30MpaTeIbHBIE CUCTEMBI.
MHorocTyneH4aTble BbIOOPBI.
4. Komnerenuuu, gopmMupyemblie B pe3yJibTaTe 0CBOCHHS JMCIUIIMHBI:
J CocOOHOCTh paboTaTh B KOJUIGKTUBE, TOJIEPAHTHO BOCIPHHUMATHh COILMAIBHBIC,
ATHUYECKHE, KOH(eccHoHanbHbIe U KyabTypHbIe pa3nuuus (OK-6).
5. Ilnanupyemble pe3yJbTaThl 00y4eHH sl
B pe3ynbraTe 0cBOEHUS AUCUUIIIMHBI CTYACHT HOJIKEH:
3Hamy:

. MOJMTHYECKUE KOHIEIIUY TTOJIUTHUECKUX MBICITUTENEH MPOIIJIOTO ¥ COBPEMEHHOCTH;
. 0COOEHHOCTH POCCUNUCKOU MOTUTHYECKON MBICIIH;

. OCHOBHBIE€ KaTETOPHH TIOJIUTOJIOTHH;

. CTPYKTYPY MOJUTHUECKON CUCTEMBI OOIIECTBA;

. THUTIOJIOTHUIO OCHOBHBIX MOJIUTHYECKUX HHCTUTYTOB;

ymemup:

. CHUCTEMAaTHU3UPOBATh K 0000IIATh TIOJYYEHHYIO HHPOPMAIIHIO;

. MCIO0JIb30BaTh NH(OPMALMOHHbIE TEXHOJOTUY JIJIsl pELICHUS MOJIUTUYECKUX 3a/1a4;
enademp:

° CIIELIMATIbHOM TOJIMTOJIOTHYECKON TEPMHUHOJIOTHEH;

. HaBBbIKaMU aHAJIN3a MOJIUTUYECKUX MTPOLIECCOB.

6. O0mas TPyA0€eMKOCTb AU CHUIJINHBI:

1 3auetHas equnauna (36 gacos).

7. ®opMa KOHTPOJIA:

[IpomexyTrouHas aTTectanus — 3a4et (4 cem.).

IHomMepHbIe KOMIIO3UTHI

1. MecTo qucuunanHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl
Hucuumnuna «llomumepHble KOMMO3UTHI» BXOJWUT B BapHaTHBHYIO dacTh Onoka bl
«ducuunnuuel (MOAYNN)» Kak AucHuUIUIMHA 1o BeiOopy b1.B.J1B.2.3.
2. lleap ocBOEHHS M CIUILIMHBI:
° (hopMHpOBaHKE Y CTYIGHTOB COBPEMEHHBIX MPEICTABICHUN O MOJIUMEPHBIX KOMITO3UTHBIX
MaTtepuanax, TeXHOJOTHIX UX MOJy4eHus, CBOMCTBAX, 00JIACTAX MPUMEHEHUSI.
3. Kpartkoe cogep:xaHue QUCIUILIAHBI
BBenenne
CucremaTka MaTepHalOB: KOHCTPYKUMOHHBIC, (DYHKIIMOHANBHBIE M Jp., WX OCHOBHBIE
CBOMCTBa, (DaKTOpHI OMpenessIone CTPYKTypy U obOmactu npumeHeHus. CoBpeMEHHBIE
mpoOJeMbl TONYYEeHUS W HCCIEAOBaHUSA TNEPCIEKTUBHBIX MOJMMEPHBIX MaTepHaloB U UX
pelieHue Ha ypOBHE YYEHHUS O COCTaBe.
MeToabl uccjieJ0BAHUA MOJTHUMEPHBbIX KOMIIO3UTOB
Crenuuka COBpEMEHHBIX HMHCTPYMEHTAIBHBIX METOJIOB HCCIEAOBAHUS MEPCHEKTUBHBIX
MOJMMEPHBIX MaTepHasioB. Pazpyiaroniyie 1 Hepa3pylaroue METoAbl aHAIN3a NEPCIEKTUBHBIX
MOJIMMEPHBIX MAaTEPUAIOB, CIIOCOOBI UX peanu3alliy Ha TPAKTHKE.
IHosnryyeHne moJIMMepHBIX KOMIIO3UTOB
Heopzanuueckue komnozumot
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Mertanasl 1 MaTepuaabl Ha X OCHOBE: BOJIOKHA, METAJUIOIUIACThI, MeTauionoaumepsl. HoBbie
noJIuMepHbIe (POpMBI yriepoaa u Marepuaibl Ha X ocHoBe. CoeMHEHNs BHEAPEHUS B TpaduT,
yIJIEpOAHbIE BOJIOKHA, CUHTETUYECKME ajMa3bl M IUJIEHKM HAa UX OcHOoBe. DyiiepeHsl u
SHJI03/IpAIbHBIE COSIMHEHHsI Ha WX OCHOBe. DyIIepuTHl U CBEpXTBEpAbIE (OPMBI Yriepoja.
[TonumepHas kepaMuKa U KOMIO3UTHL. [In3aliH HEOPraHUYECKUX ITOJIMMEPHBIX MaTePHUaJIOB.
Opzanuueckue KOMno3umal
Opranuyeckre MOJUMEPbl U TNEPCHEKTUBHbIE MaTepuanbl Ha HX OCHOBE: IOJUMEpPHbIE
MOJIyIIPOBOTHUKH, ~ MPOBOJHUKH ¥ (HOTONPOBOJHHUKH. [lepcrieKTUBHBIE — MOJIMMEpPHBIC
KOMIO3HIIMOHHBIE MaTEepPHaJbl: CTEKJIO- U OpraHoruiacThuki. [Ipobiembl OMOCOBMECTUMOCTH U
MIEPCIIEKTUBBI Pa3BUTHUS IOJUMEPHOTO MaTEPUAIOBEICHHUS.

4. Komnerenuun, gopmMupyemblie B pe3yJibTaTe 0CBOCHHS IMCIUIIIMHBI:

e (Cnoco6GeH OCylIeCTBJIATh MOUCK, KpUTUUYECKUN aHaiu3 WHGOpMaLUK, NIPUMEHSTh
CUCTEMHBIN MOAXO0/, [I/1s pellleHUs NOoCTaB/JeHHbIX 3a4a4 (YK-1)

e (CrnocobeH aHa/M3UPOBaTb W HHTEPNPETHUPOBATh pe3yJbTaThl XHUMHUYECKHUX
3KCNepUMEeHTOB, HabJ itoeHui U uaMmepenuit (OIK-1)

e (Cnocob6eH MPOBOJUTH C COOIIOJEHUEM HOPM TEXHUKH 6€30MacHOCTH XUMUYEeCKUU
JKCIIEPUMEHT, BKJ/IIOYas CUHTE3, aHa/IM3, U3yYeHHe CTPYKTYypPbl U CBOMCTB BeleCTB
¥ MaTepHuaJioB, McCle0BaHKe polieccoB ¢ ux yyactueM (OIK-2)

e (CnocobGeH NMPUMEHSATb pacyeTHO-TEOpPeTHUYECKUEe MEeTOJIbl JJis U3y4yeHHs CBOMCTB
BelleCTB M IPOLECCOB C HMX Yy4YacTUEeM C MCIOJb30BaHUEM COBPEMEHHOU
BbIuMCAUTeNbHOU TexHuku (OT1K-3)

e (CrnocobeH  MCHOJIb30BaTh  CylIECTBYWOIIHE IpOrpaMMHble  HPOAYKTbl U
uHPopMalMoHHble 6a3bl JaHHBIX [/ pelleHUs 3aAad NpodeccHoHaJbHOU
JleITeJIbHOCTH C y4eTOM OCHOBHBIX Tpeb60oBaHWU MHPOPMALMOHHON 6€301aCHOCTH
(OIIK-5)

e CnocoOeH Oka3bIBaTh MH(MOPMALIMOHHYIO MOAAEPAKKY CHELHATUCTaM, OCYLIECTBIISIOIINM
HayJYHO-HCcaemoBareabckue paboter ([TK-2)

5. Ilnanupyemble pe3yJabTaThl 00y4eHU s
B pesynbpraTe 0CBOEHUS AUCLUIIIMHBI CTYACHT NOJIKEH:

3HaAmMb:
° COBPEMEHHBIC HaIlpaBJICHUS Pa3BUTHUA XHMHH B O0JacTH BBICOKOMOJICKYJISPHBIX
COCAMHCHUM;

L4 CYIIECTBO IIPOLECCOB, OIPCACIIAIOMNX XUMHUYCCKOC, (1)I/I3I/ILI€CKOC n MCXaHHYCCKOC
IMOBCACHUEC IMMOJIMMEPHBIX MaTEPHUAJIOB,

L4 IIPpUHOMIIBI U 00J1aCTH HCIIOIB30BaHUS OOBEKTOB BBICOKOMOJICKYJIIPHOTO XapaKTepa, €
Y4€TOM HX COCTaBa, CTPOCHUS U IIOBCACHUS

ymemup:
° KOMIUIEKCHO TMPUMEHATh IOJIOKEHUS W TMOHSATUS XUMUHU BBICOKOMOJIEKYJISPHBIX
COCJIMHCHUI;

L4 YCTaHABJIMBATb COOTBECTCTBUC MCIKIY O0OBEKTOM XMMHUH IIOJIUMEPOB MCTOJaMU €ro
MOJIYYCHHA U IPUMCHCHU A ;

e1a0emo:
° HaBBIKAMU aHaIHM3a MPOIECCOB, MPOTEKAIOIIUX B OPraHUYECKUX U HEOPraHMYeCKHUX
Marepuanax;

e  paloTaTk CO CIPaBOYHOH JIUTEPATYpPOIl 1O MOJMMEPHBIM MaTepHajIaM.

6. O01ast TPy10eMKOCTb JUCHUIJIMHBI:

2 3a4eTHbIe enuHUIBI (72 daca).

7. ®opMa KOHTPOJIA:

IIpomexxyrounas arrectanus — 3a4et (7 cem.).

(I)YHZ[aMeHTaJIBHbIe NNOHATUA XUMHUH
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1. MecTo ucuMIuinHbI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Huctummmna «OyHaaMeHTalbHbIC TIOHATHS XMMUWY) BXOTUT B BAPHATHBHYIO Y4acTh OJ0Ka
b1 «/lucturuimabl (MOIyIN)» Kak TUCIUILUIMHA 110 BeIOOpY b1.B.JIB.3.2.

2. Ilesb OCBOEHMS AUCHUIIIIHHBI:
° yriayOJieHne 3HaHWW B 00JacTH OCHOBHBIX TEOPHH, MOJEINCH, MPUHIIUIIOB U KOHIICTIIIHIA

COBPEMEHHOM XUMUHU.

3. KpaTkoe coaepkaHue IMCUMILTHHBI
Xumudeckasi CBsI3b. THIBI XMMHYECKHX CBSI3€HM, BaJCHTHOCTb, CTENEHb OKHCIICHHUS,
KOOpPJIMHAIIMOHHBIE 4YMCIIa, MEXMOJEKyIspHble B3aumonencTBusd. Merox MO-JIKAO mis
MHOTOATOMHBIX MOJieKyll. ['eomeTpust monekyin. Jlokanuzanus, AenoKanu3amus, TuOpuan3amusi.
['unepBaneHTHOCTD, IMEKTPOHOACHHUIIUTHBIC MOJICKYIIHI.
Kucnotno-ocHoBubie  paBHOBecus. KwucmotHocte mo  bpencreny. KucinotHo-ocHoBHOE
paBHOBecue B Boje. Husemupyrommuii a3¢dext pactBoputess. 3aKOHOMEPHOCTH B M3MEHEHUU
KHCJIOTHOCTH MO0 bpencreny. KucmotHocts mo Jlproucy. Ilpumepbl KUCIOT M OCHOBaHUU
JIstouca. Kucnotel snemMeHTOB Tpynn Oopa u yriaepoja. KUcIoTel 37€MEHTOB Tpymnm as3oTa
u Kkuciopojga. Moiekynbl rajgoreHoB Kak KucioTel Jlpronca. Knaccudukamuss Kuciot
n ocHoBanuit JIptouca. OCHOBHBIEC THUIBI peakiuil. JKecTkre u MsTrKue KUCJIOTHI U OCHOBAHUSI.
TepmonnHaMudecKre MmapaMeTphl KHUCIOTHOCTH. PacTBOpUTENM Kak KHCIOTHI M OCHOBAHUS.
CuiibHBIC KHCIIOTHI, CYMIEPKUCIOTH. DYHKIMS KUCTOTHOCTH
HexoBasieHTHBIE B3auMOeiCTBUSA. BBeIeHNE B CyNPaMOIEKYIISIPHYIO XUMHIO.

4. Komnerenuuu, popmMupyembie B pe3yabTare 0CBOCHUS IMCHUIINHDI

e (CnocobeH OCYIEeCTBJSTh MOUCK, KPUTHYECKUN aHa/IU3 UHPOpMaLMU, TPUMEHATh
CUCTEeMHbIN MOJXO0/ JJis pellleHrs MoCcTaBJeHHbIX 3a7a4 (YK-1)

e (CnocobeH aHaJU3UpPOBaTb M WHTEPHPETUPOBATh pe3yJbTaTbl XUMHUYECKUX
3KCIePUMEHTOB, Hab toAeHu u uamepenun (OIK-1)

e (CnocobeH MpoOBOAUTH C COOJIIOJEHUEM HOPM TEXHHUKH 0€30MacHOCTH XUMMHUYECKUHN
3KCIIEPUMEHT, BKJ/IIOYasd CUHTE3, aHa/IM3, U3yYeHHUe CTPYKTYpPbl U CBOMCTB BeLeCTB
¥ MaTepHuaJioB, McCeoBaHKe MPOIecCcoB C Ux yyacTueM (OIK-2)

e (CnocobeH NMPUMEHATH pacieTHO-TEOpeTUYECKHE MEeTOJIbl JIJI1 U3y4YeHUs CBOUCTB
BElleCTB UM IMPOLECCOB C HMX Yy4YacTUEM C MCIOJb30BaHUEM COBPEMEHHOM
BbIYUCIUTENbHOU TexHUKH (OIIK-3)

e (CmocobeH HWCHO/Ib30BaTh  CyUIeCTBYWOIIME NpOrpaMMHble  NPOAYKTbl U
MHGOpMaLMOHHble 0a3bl JaHHBIX JJ pelleHHsA 3ahad NpodpecCHOHaTbHOU
JleITeJIbHOCTU C yYeTOM OCHOBHBIX TpeOOBaHWM MHPOPMALMOHHOW 6€30MacHOCTHU
(OITK-5)

e (CnocoGeH oka3pIBaTh HHPOPMAITMOHHYIO MOJJIEPKKY CHEIHAINCTAM, OCYILIECTBIISIONIIM
Hay4HO-HUCCcaenoBarenbckue padoTsl (ITK-2)

5. IliianupyemMble pe3yJbTaThl 00y4eHH s
B pe3ynbTaTe 0CBOCHUS AUCHUIUIMHBI CTYJICHT HOJIAKEH:

3HAMb:

° (I)YHI[aMeHTaJ'ILHHe HOHATHA B XUMHUHU — THUIIBI XUMHWYCCKUX CBHSCﬁ, BaJICHTHOCTD, CTCIICHb
OKHCJICHHA, KOOpAWHAITUOHHLIC qucia, MCKMOJICKYJIAPHBIC (HeBaJ'IeHTHBIe)
BBaHMOﬂeﬁCTBHH;

L4 KHUCJIOTBI U OCHOBAHUS B HeopFaHHqCCKOﬁ, KOOpHHHaHHOHHOﬁ u OpFaHHqCCKOﬁ XUMUU,
CYIICPKHUCIIOTBI, BOAHLIC WU HCEBOIAHLIC PACTBOPBI U PACTBOPUTCIIHN, CBCPXKPHUTHYCCKUC

cpenpbl;
®  OCHOBHBIE IOHSATHUS CYNIPAMOJIEKYIIPHONH XUMUHU;
ymemp:

° WCIOJIb30BaTh 3HAHWS, HAKOIUICHHBIE TMPU U3YyYECHUH JUCHUILTUHBL, TPH PElICHUU
KOHKPETHBIX 3a/1a4, CBSA3aHHBIX C MPOPECCHOHATBHOMN IEATEIHHOCTHIO;
e1a0emo:
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®  TEOPETHYECKUMH MPEACTABICHUAMHU (PyHIAMEHTAIBHBIX Pa3/IeiOB XUMUH.
6. O01mast TPy10€eMKOCTh TUCHHUILINHBI:
2 3ayeTHbIC enuHULIBI (72 Yaca).
7. ®opMa KOHTPOJIA:
[IpomexyrouHas arrectauus — 3a4et (7 ceM.).

Xumusi Oprmammeif[ Cpeabl U XHMHKO-IK0J0THYeCKHuii MOHUTOPHHI

1. MecTo ucuunaiuHbl (MOAyJis1) B CTPYKType 00pa3oBaTe/bHOH POrpaMMbl
JucnuninmHa «XuMHUS OKpPYKAOWEH cpeiapl M XUMHKO-IKOJIOIMYECKUH MOHUTOPHHI

BXOJHT B BapUAaTUBHYIO YacTh 0J0ka b1 «/lucuummuuel (Moayinn)» Kak JTUCHUILIIMHA 110 BEIOOPY

b1.B./IB.4.1.

2. lleu ocBOECHMS JTMCHUNINHBI:

J 03HAaKOMJIEHHE CTYJIEHTOB C KOHLIENTYaJIbHBIMU OCHOBAaMH XMMHH OKPYXKAIOUIEH CpeJibl
KaK COBPEMEHHOM KOMIUIEKCHOM HAayKH, W3y4dalolled XWMHYECKHE IPOLECCHI,
MIPOTEKAOIIIKE B Pa3IMYHBIX reocepax 3emiiu;

J (¢opMHpOBaHHME TPEACTABICHUII O B3aUMOCBS3aHHOCTUM MPHUPOJHBIX  (PU3HUECKUX,
XMUMHUYECKUX U OMOJIOrMYECKUX IPOLIECCOB B Pa3IMYHBIX 3€MHBIX 000JI0UKaX U XapakTepe
BIIMSIHUS HA HUX YEJIOBEUYECKOH JeATeIbHOCTH.

3. Kparkoe coaep:xaHue TUCHMILIHHBI

BBenenue. Pu3nKo-xuMuvecKkas 3BoJ0nudA reocep 3emian

[Ipeamer xumum okpyxkaromiei cpensl. CBsi3p ¢ ApyruMu  aucturauHaMu. OcoOeHHOCTH

XMMHUYECKUX TIPEBpAIleHUH B MPUPOIHBIX cHcTeMax. ['eoXxumuyeckass HCTOPHS TUIAHETHI.

I'eocthepst u 3emHBbIe 0005104KH. OCHOBHBIE HCTOYHHUKM SHEPrud Ha 3emiie: SHIOTCHHbIE

1 3K30T€HHBIE MpoLecChl. PacnpocTpaHEHHOCTh XMMUYECKUX AJIEMEHTOB B OKPYXKAIOLIEH Cpelie.

buoxumuueckas sBomionus arMocdepbl U ruapocdeprl. Ponb  KUBBIX OpraHHU3MOB

B opMupoBaHuU OHOCPEPHI.

DuU3MKO-XUMHYECKHe Mpouecchbl B aTMochepe

Crpoenne um coctaB armocdepnsl. TemmeparypHbiii mpoduiab aTMocdepbl. YCTOWYHUBOCTH

atMocdeprl. DOTOXMMHUYECKHE TPOLECCHl B BEPXHUX CIIOAX 3€MHOM  armocdepsl.

dotoxumuyeckue mnpoiecchl B crpatocdepe. O3on . HyneBoi nuxin. O30HOBBIA CIIOH, €ro
¢byukuun B Omocdepe. BinsHue OKCHIOB a30Ta M TallOTEHCOJAEPIKALIUX OPraHUYECKUX

COCIMHEHUN Ha HyJIEeBOW IUKI o030Ha. DHU3MKO-XMMHYECKHE IMPOLEeccChl B Tporocdepe.

CBoOonHble pagukaisl B Tpomochepe. DOTOXMMUYECKOE OKHUCIEHHE MeTaHa. Peakiuu

rOMOJIOTOB MeTaHa. AJkeHbl. Peakuuu 030HMpoBaHHsA. beH30J U €ro romoJioru. AJbIerujbl

n kKeroHbl. lIpeBpamienuss ¢ ydactuem OKCuAOB azota. Ammuak. Okcuabl —asora.

doroxumMuyeckuii cMor. ATMocdepHbIi LUK coeAuHeHUd aszota. CoOeOUHEHHS Cepbl

B atmMoctepe. CepoBonopoa. Auokcun cepsl. Okucienue coenHeHuii cepol. [lapHUKOBBIE Ta3bl

B arMocdepe. Bona B atmocdepe.

XumMn4yeckue nmpoueccsl B rugpocdepe

I'unponoruvecknii 1ukia. OCHOBHBbIE BHJBI MPUPOJHBIX BOJ U OCOOEHHOCTH HMX COCTaBa.

AHOMaIIbHBIE CBOMCTBA BOJBI M UX poJib B MpHupojae. OcoOEHHOCTH BOJBI KaK PacTBOPUTEIS.

KapOonatHast cucteMa M KOHLIEHTpaIMs MOHOB BOJOpOJia B BoJe. YrojbHas kuciota u pH

pactBopa. PactBopumocTs kapOoHaTHbIX mopof. Kamsuut. Jlonomut. BelcokomaruesnanbHbIH

KabLUT. BnusgHue mnpumecell Ha pacTBOPUMOCTh KajblUTa. PaBHOBeCHas pacTBOPUMOCTH

CHWJIMKATHBIX MOPoJ. PacTBopuMOCTh THOOCUTA U aTFOMOCHIIMKATOB. /lnarpaMmbl yCTOHYMBOCTH.

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE IIPOLIECCHI B ruspocdepe. OxucnurenpHo-

BOCCTaHOBUTEJIbHBIE MOTEHLMAIB!I NPUPOAHBIX BojoeMoB. Jnarpammel pE —pH ans cucremsl

Fe—O-H0-S-CO2. OxucrieHne-BOCCTAHOBIEHUE B TNPHUPOAHBIX YyCIOBUAX. DOTOCHHTES.

IIponecchl npIxaHus W pasznoxkeHus. TemmeparypHbli NpoQuIb NPECHOBOIHBIX BOJOEMOB.

Penokc-0ydepHocTs. OsnuroTtpodusie " IBTPOQHBIE BOJIOEMBI. IIpoueccel

KOMIUIEKCOOOpa3oBaHUs B ruapocadepe. [Ipuponnsie u CUHTETHUYECKUE

KoMIulekcooOpa3oBareny. [IoBepXHOCTHO-aKTHBHBIE BellecTBa B BojoeMax. OkeaH. DcTyapHH.
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Temnepatypuslii Tpouiab, COCTaB MW CBOWCTBA OKeaHWYECKUX BoJ. [Ipomecchl ynaneHus
OCHOBHBIX  PAaCTBOPEHHBIX BemecTB. (OCOOCHHOCTH  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB B OKEAHE.
XumMu4eckHe nNpouecchl B IOYBEHHOM cJI0€
Crpoenne mutocdepsl. CTpykrypa 3eMHO# Kopwl. [louBa. OOpa3oBaHHe MOYBEHHOTO CIOS.
OnemeHTHBIH U (pa30BbIi coctaB mouB. I'ymyc. CocTtaB U CBONCTBA T'yMYCOBBIX BEILECTB.
Biaroemkocte u  BogonponuunaeMoctb 1moyB. llouBenHsle  pacTBOpbl.  IlouBEeHHBIN
noryomarmmii - komruiekc.  KarmonnooOmennass  crnocoOHocTh  1O0YB.  CeJIeKTHBHOCTD
KaTHOHHOTO oOMmeHa. Kucnble mouBbl. Bujbsl mOYBEHHOW KHCIOTHOCTH. DOpPMBI COETUHEHUMN
amfoMuHUS B mouBaxX. COeOUHEHHWS KpPEMHHUS W alllOMOCWIMKATBL. A30T, (docop u cepa
B IOYBEHHBIX Ipolieccax. MapraHel M »ene30 B MouBaX. MHKpPOARJIEMEHTbI M XUMHUYECKOE
3arpsi3HeHuE MoYB.
Murpauus u Tpancgopmanus npumeceii B 0uocgepe
Buner murpanuu. Bosnpyminas, BoaHas, OHOreHHass M TeXHOTeHHass Murpaunus. ®akTopbl
murpauuu. Knaccudukanuss Murpupyrommx sneMeHToB. ['eoxumuueckue Oapbepbl. PU3MKO-
XUMHUYECKHE, MEXaHWYeCKue, OMOreoOXMMHUYECKHME M TEXHOreHHble Oapbepbl. Murpanus
U aKKyMYJSIUSL COEAUHEHMH KpeMHMs, amoMHHMs. ¢docdopa, TSKEIbIX METauIoB
U paJloaKTHUBHBIX 3JIeMeHTOB B Ouocdepe. [lpoueccsl camooumieHus BogoeMoB. ['uuposnus
cojie TsKeNbIX MeTauioB. OKHCIIEHHE OpraHMYecKWX BEUIECTB B a’pPOOHBIX YCIOBHSIX.
Tpanchopmanms HedpTH U NEeCTUUUAOB B OKpykawomed cpene. KucinotHele moxau.
KucnorooOpa3yromue BemecTsa B atMocdepe. 3aKuCIeHUe 0CaaKoB. TpaHCTpaHUYHBIN MIEPEHOC
KHCIIOTHBIX OcajkoB. /lnHamuka uzmeHenus pH u xumuueckoro cocrtaBa ocajakoB. IIponeccel
ancopOLUMU OKCHUAOB Cephl M a30Ta MOJCTHIAIONIEH MMOBEPXHOCTHIO. 3aKHUCIEHHE O03€p.
3akucnenue moys. [10IBUKHOCTE 2IEMEHTOB M KUCIIOTHOCTD IIOYB.
KoHTpPOJIb M OlIeHKA COCTOSIHUS OKPY KAKOLIel cpeabl
CrannmapThl KadecTBa OKpyxaromed cpeapl. HopmupoBanwe armMocepHBIX 3arps3HEHU,
3arps3HAIONIMX BEIIECTB B BOJHBIX OOBEKTaX, COJEp)KaHUS BPEIHBIX BEIIECTB B IOYBE.
DKOJOTUYECKU MOHUTOPUHT. AHATUTHYECKAE METO/IbI KOHTPOJISL 32 COCTOSIHUEM OKpYKaronien
cpeasl. [IpuopuTeTHBIE KOHTPOJMpPYEMBIE TIapaMeTpbl OKpyxawmierd cpeabl. KoHuenmus
U CTPYKTypa CHCTEMbl MOHMUTOPUHIA, MPUHLHUIIBI ee (QyHKIUOHHpoBaHHS. Ponb MOHUTOpHHTrA
B aHANM3€ U MPEIyNpEeKICHUU OMACHOTO Pa3BUTHUS MOCIEJACTBUM II00aNbHBIX aHTPOIOTEHHBIX
BO3CUCTBUHA

4. Komnerenuuu, popmMupyemMbie B pe3yJibTarTe 0CBOECHUS IMCIUIINHDI .

e (CnocobeH OCylLeCcTBJIATh MOUCK, KPUTUYECKUM aHaJIUu3 UHPOpPMaLUHU, IPUMEHATh
CUCTEMHbIN NOAXO0/ [Jis pelleHus NoCcTaBJeHHbIX 3a7a4 (YK-1)

e (CnocobeH aHaJU3UpPOBaTb M WHTEPHPETUPOBATh pe3yJabTaTbl XUMHUYECKUX
3KCIepUMEHTOB, Hab/logeHu U uamepenun (OIK-1)

e (CnocobeH MpOBOAUTH C COOJIIOJEHUEM HOPM TEXHHUKHU 6€30MacHOCTH XUMUYECKUHN
3KCIIEPUMEHT, BKJ/IIOYasl CUHTE3, aHa/IM3, U3yYeHHUe CTPYKTYypPbl U CBOMCTB BELeCTB
¥ MaTepuaJioB, UCCejoBaHUe MpolieccoB ¢ ux yyactueM (OIIK-2)

e (CnocobeH NMPUMEHAATh pacieTHO-TEOpPeTUYECKHE MEeTOJIbl JIJIl U3y4YEeHUsI CBOMCTB
BElleCTB M TMpPOLECCOB € UX Yy4yaCTHUEM C WUCIOJb30BAaHWUEM COBpPEMEHHOU
BbIYUCIUTeNbHON TexHUKH (OIIK-3)

e (CnocobeH HCHO/Ib30BaThb  CyUleCTBYWOIIME NpOrpaMMHble  MHPOAYKTbl U
MHbOpMaLMOHHble 06a3bl JaHHBIX JJs pelleHWsA 3aAady NpodecCUOHaTbHOU
JleITEeJIbHOCTU C yYeTOM OCHOBHBIX TpeboBaHWM MHPOPMALMOHHOW 6€30MacHOCTHU
(OITK-5)

e CnocoOeH OKa3bIBaTh MH(MOPMAITMOHHYIO MOAIEPKKY CHELHATUCTaM, OCYLIECTBIISIOIINM
Hay4HO-uccaenoparensckue padotsl (I1K-2)

5. Ilnanupyemble pe3yJbTaTbl 00y4eHHs
B pe3ynbpraTe 0cBOEHUS AUCLHUIIIMHBI CTYACHT NOJIKEeH:
3Hamy:

110



o COBPECMCHHBIC TCOPCTUYCCKUC MPCACTABJICHUA XUMHH U CHOCOGBI HUX TPUMCHCHUA
K OIIMCAaHUIO U aHAIIM3Y XUMHUUYECKUX IIPOLIECCOB B PA3IUYHBIX IPUPOIHBIX CPEaAX;

®  CYIIHOCTh (PM3HKO-XMMHUYECKHUX IPOIECCOB, MPOUCXOAIIUX B aTMocdepe, ruapochepe
u atmocdepe;

. OCHOBHBIE UCTOYHHUKH AHTPOIIOIE€HHOTO XMMHYECKOIO 3arps3HEHUs OKPYXKaroLed Cpensl,
BHUIbl W 3aKOHOMCPHOCTHU MHUT'pallM U Tpchq)OpMaHHH 3arpsA3HAIOIINX BCIICCTB
B IIPUPOJHBIX CpElaXx;

J CYITHOCTh JKOJIOTHYECKUX TMPOOJIEM, CBS3aHHBIX C AHTPONOTEHHBIM BO3/IEHCTBUEM
Ha OKPYKAIOLLYIO CPEly U IIyTH UX IIPEOJOJICHUS;
ymembs:

o pemiath 3aja4yu, CBSA3aHHBIE C (PU3UKO-XHUMHYCCKUMHU TIpolieccaMu B aTtMmocdepe,
rugpocdepe U MOYBEHHOM CIIOE;

o MPOTHO3UPOBATh BO3MOXKHBIC IIYyTH MHUTpAlMK W TpaHCHOpPMAIMH  XHUMHUYECKUX
COCIMHEHUH B 00BEKTaX OKPYKAOIIEH CpeIbl UX BO3JICHCTBHE HA 3KOCHCTEMBI,

enademp:

o METOJJaMH XUMHUYECKOTO MOHHUTOPWHTA M OIEHKHA CTEIEHW aHTPOMOTEHHOTO W3MEHCHUS
00BEKTOB OKPY>KAIOIIEH CPEeIbI.

6. O01mas TPyA0eMKOCTh AU CHUIJINHBI:

2 3aueTHBIC enuHUIIBI (72 Jaca).

7. ®opMa KOHTPOJIA:

[IpomexyTouHas aTTecTanus — 3a4eT (8 ceM.).

I'mapoxumust

1. MecTo nucuuninHbl (MOAYJs1) B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl
Juctunnuna « uapoxuMusy BXOJAWT B BapHaTHUBHYIO 4acTh Onoka bl «JluctumnmuHbl
(Momymn)» Kak nucuuIuivHa 1mo Beioopy b1.B.J1B.4.2.
2. Ilesik oCBOEHUS AUCHUILIUHBI:
° (dhopMupOBaHHUE y CTYACHTOB MPEACTABICHUI O mpolieccax GOPMUPOBAHUS XUMHUUYECKOTO
COCTaBa MPUPOIHBIX BOJI;
° 03HAaKOMJICHHE C IPUEMaMHU U METOJaMH aHAJIN3a BOJAHBIX OOBEKTOB.
3. Kpartkoe cogep:xaHue QU CHHILIAHBI
I'mapoxummus Kak HayKa
Kparkuit ucropuyeckuii ouepk. CoOBpEeMEHHOE COCTOSHUE M 3a/ladyd  THIPOXUMHUYECKUX
HCCe0BaHUM, ONIPEICIICHHsI, OCHOBHBIE TIOHSITHSI.
3aKOHOMEPHOCTH NMPOTEKAHUSA XUMHUYECKHUX MPOLECCOB B BOje
[IpoucxoxaeHue MOA3EMHBIX BOJ M WX pacnpocTpaHeHHe. [ HWApoJIOTHS W THAPOXHMUS
nom3emMHblx  BoA. Kmaccudukamuu mnonzemMHbix  BoA.  ['pyHTOBhle BOAbl.  Hamopubie
(apre3manckue) BoAbl. MUHEpaIbHBIE BOJBI. 30HAIBHOCTH M0A3eMHBIX Boj. CocTaB Bonbl. Boma
KaK pacTBOpUTEIb. PacTBOPHUMOCTh TBEP/IBIX BEILIECTB, T'a30B. 3akoHbl Payns u Bant-T'odda.
XuMUYeCKH €cOCTAB NMPUPOAHBIX BOA. OCO0OEHHOCTH XMMHYECKOr0 COCTABA MOA3EMHBIX
BOJI
[Tpupoanast BoJa Kak MHOTOKOMIIOHEHTHBIN pacTBOp. KoHIIEHTpaIws pacTBOPOB U CIIOCOOBI ee
BbIpakeHUs. [ TaBHBIE MOHBI B BOJax M UX mpoucxoxkaeHue. pH Boawl. PactBopeHHbIE Ta3bl,
OMOTeHHBIE BEIIeCTBA, OpraHMYECKHEe BeulecTBa. MUKPOKOMIIOHEHTHI (MUKPOIJIEMEHTHI) U HUX
3HaueHue. ['pyHTOBBIe BOJABL. ApTe3naHCKHe (HalmoOpHbIE) BOJbl. MuHepaabHbIE BOJIBIL:
KJaccU(UKaIus Mo MUHEpAIU3alli, TaA30BOMY U COJIEBOMY COCTaBy, (pU3MYECKUM MapaMeTpam,
HATMYHUIO CIIeU(UIECKIX KOMIIOHEHTOB. banbHeoornueckue rpymnibl MUHEpaTbHBIX BOJL.
dopMHpoBaHHEe XUMHYECKOI0 COCTABA PUPOAHBIX BOJ
Knaccudukamuss mno MUHepaldu3ald, XUMHYECKOMY cocTaBy. HawmmeHoBaHHMe BOJI.
[IpencraBienne pe3ynbTaToB XuMHuueckoro ananusa BoJ. Dopmyma Kypnosa. I'paduueckoe
M300paxKeHNne XUMUIECKOTO COCTaBa BOJI.
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OO0mas n peruoHaJIbHasi THAPOXUMMUSA

I'uapoxumus  pek: (OpMHpOBaHHE THUAPOXMMHYECKOTO COCTaBa BOJ Ha BojocOope,
HEOJHOPOJAHOCTh XMMMUYECKOIO COCTaBa BOJbl B PEKaX, CTOK pacTBOPEHHBIX BEIIECTB.
I'uapoxumust aTMOC(EPHBIX O0CAAKOB: MIPOUCXOKACHNE U (POPMHUPOBAHNE XUMUIECKOTO COCTABA.
I'uppoxumus o3ep: TUAPOXMMMUYECKHE XapaKTEPUCTUKU O3€P, OCHOBHBIE OCOOEHHOCTH
THAPOXUMUYECKUX M T'HAPOOMOJIOTUYECKUX YCIOBUHM 03€p, 30HAJIBHOCTh O3EPHBIX BOJI.
XHMMHMYECKUN COCTAB IPECHBIX 03€p. XUMHYECKUH COCTAB COJIOHOBATBIX M COJISIHBIX O3€p.
IMuapoxumudeckue 0cCOOEHHOCTH BOIHBIX 00beKTOB baitkanbckoro peruona. ['mapoxumus o3epa
baiikan. CosoHoBaTtble ¥ coJeHble o3epa peruoHa. (OcCoOOEHHOCTH pPacHpOCTPaHEHUS
U TUAPOXUMHUS MHHEpaIbHBIX BOJ peruoHa. lIpoBeneHue ruApOXMMHUYECKUX MCCIEI0BAHUN
y BOAHOro 00bekTa. TexHuka O€30MaCHOCTH IpHU BHIIOJHEHUH THIPOXUMHMUYECKUX pPaOOoT.
O060061eHre MaTepranoB I'UAPOXUMUYECKUX padoT.

4. Komnerenuuu, gopmMupyemblie B pe3yJibTaTe 0CBOCHHS JMCHUIJIMHBI:

e (Cnoco6GeH OCylIeCTBJIATh MOUCK, KPUTUUYECKUN aHa/lu3 UHGOpMaLUK, NIPUMEHSATh
CUCTEMHBIN MOAXO0/, [/ pellleHUs NOoCTaB/JeHHbIX 3a4a4 (YK-1)

e (CrnocobeH aHaJM3UPOBaTb M HWHTEPHPETHUPOBATH pe3yJbTaTbl XHUMHUYECKHUX
3KCNepUMEeHTOB, HabitogeHui U uaMmepenuit (OIK-1)

e (Cnocob6eH MPOBOJUTH C COO/IIOJEHUEM HOPM TEXHUKH 6€30NaCHOCTH XUMMHUYEeCKUN
3KCIIEPUMEHT, BKJ/IIOYas CUHTE3, aHa/IM3, U3yYeHHe CTPYKTYypbl U CBOMCTB BeleCTB
Y MaTepuasioB, UccejoBaHUe npoleccoB ¢ ux yyactueM (OIIK-2)

e (CnocobGeH NMPUMEHSATb pacyeTHO-TEOPETHUYECKUE METOJIbl JJIs U3y4yeHHsl CBOMCTB
BelleCTB M IPOLEeCCOB C MX Yy4YacTUeM C HCHO0Jb30BaHUEM COBPEMEHHOU
BbIUMCAUTeNbHOU TexHukHu (OT1K-3)

e (Crnoco6eH  MCHOJIb30BaTh  CYyLIeCTBYWILMEe IpOrpaMMHble  NPOAYKTBl U
MHPopMalnMoHHble 6a3bl JaHHBIX [JI pelleHUsA 3aAad NpodeccuoHaJbHOU
JleITeJIbHOCTU C y4eTOM OCHOBHBIX Tpeb60oBaHWU MHPOPMALlMOHHON 6€301aCHOCTH
(OIIK-5)

e CnocoOeH OKa3bIBaTh MH(MOPMALIMOHHYIO MOAJEPAKKY CHELHATUCTaM, OCYLIECTBIISIOIINM
Hay4HO-HccaenoBarenbekue padots (ITK-2)

5. Ilnanupyembie pe3yJabTaThl 00y4YeHU s
B pesynbpraTe 0CBOEHUS AUCLUIIIMHBI CTYACHT NOJIKEH:
3Hamy:
o COBPEMEHHOE COCTOSIHUE U 3a/1a4l THAPOXUMHUYECKUX UCCIIEOBAHNN;
o ¢baxTopsl, onpeaenstomme (GopMUPOBAHUE XUMUYECKOTO COCTAaBA MPUPOAHBIX BOJ;
. THJIPOXUMUYECKUE KIacCUPHUKALINH;
. THIPOXUMUYECKHE 0COOCHHOCTH BOAHBIX 00bEKTOB baiikabckoro pernona;
. IIpaBUJIa TEXHUKU 0€30MaCHOCTH IPU BBINOJHEHUH THAPOXUMHUECKUX pPadoT;
ymemb:
. MPABUIILHO MPOBECTU THAPOXUMHUYECKHUI aHaAIN3 IPOObI BOJbI PA3JIMUHBIX BOJAHBIX CHCTEM;
. OIpeNeNATh THAPOXUMHUECKUE U THIPOOUOJIOTHUECKUE XapaKTEPUCTUKH BOJHBIX CHCTEM;
o aHAJIN3MPOBATH MOJIYUYECHHBIE PE3YJIbTAThl U JIEJIaTh BBIBOIBI,
enademo:
o TEOPETUYECKUMHU NPEACTABICHUSAMH TUAPOXUMHUH;
o 3HAHMUSMM O COCTaBE MPUPOJHBIX U MOJ3EMHBIX BOJ;
o OCHOBAMHU COBPEMEHHBIX METOJOB T'MIPOXMMHYECKOTO aHAJIN3a, HABBIKAMU IIJIAaHUPOBAHUS
U OCYILECTBJICHHS THAPOXUMHUYECKOTO IKCIIEPUMEHTA.
6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:
2 3ayeTHbIe enuHULIbI (72 Haca).
7. ®opMa KOHTPOJIA:
IIpomexxyrouHas arTecTanus — 3a4er (8 cem.).

N30panHbIe r71aBbl AHATUTHYECKOH XUMHUH
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1. MecTo ucuunaIuHbl (MOAyJIs1) B CTPYKType 00pa3oBaTe/bHOM POrpaMMbl

Hucuuruinna «/30paHHble I1aBbl aHAIUTHYECKOW XUMHUM» BXOJUT B BApUATHBHYIO 4aCTh
6moka b1 «/lucuumimuHel 1 MOAYIN» KaK TUCHMILIMHA 1o BeIOopy b1.B.JIB.5.1.

2. lleu ocBOeHMS JTMCHUIINHBI:

J 03HAaKOMHUTH CTYJIEHTOB C OCHOBHBIMU HAlpaBICHUSIMHU Pa3BUTUS aHATUTHYECKONM XUMUU
MaJlblX KOHIEHTpALMi, TEOPETUYECKUMU OCHOBAMHU, BO3MOXKHOCTSIMHU, METOJUYECKUMHU
MIOAX0/IaMU M MIpUEMaMU NPOBEACHNS KOHIEHTPUPOBAHUS U pa3e/IEHUs JIEMEHTOB.

J C YUETOM COBPEMEHHBIX HAayYHBIX JOCTH)KEHUU YIIIyOUTh 3HAHUS CTYAEHTOB O METOJaX U
CPEICTBaX XEMOMETPUKH, IPUBUTHh HABBIKU IJIAHUPOBAHMS 3KCIIEpUMEHTa U 00pabOTKU
€ro pe3yJIbTaTOB B COOTBETCTBUU C CYIIECTBOM peLIaeéMOM 3aJayd, JaTb HNOHSATHS O
METPOJIOTUIECKON CTOPOHE OpraHu3alui paboThl XUMHUYECKOW J1a00opaTopuu U KOHTPOJIE
KayecTBa pe3y/lbTaTOB XMMHUECKOT0 aHAIIN3A,

3. KpaTtkoe conep:kanue JUCHUTIIHHBI

OO01mas xapakTepucTHKA M KJaccupukanus MeTo0B pa3ieleHUsA 1 KOHIEHTPUPOBAHUSA

Ponp meTonoB pasgeneHUss M KOHIEHTPUPOBAHUS B AHAJUTUYECKOW XUMUU, BIUSHUE Ha

METPOJIOTHYECKHE  XapaKTepUCTHUKH  METOAMK  aHaim3a M uX  3((EeKTUBHOCTS.

KoHuenTprupoBanue Kak 4acTHBIN ciydail pasneneHus. ENUHCTBO (PU3MKO-XMMHUYECKUX OCHOB

METO/IOB pa3fiefieHus] U KOHUEeHTpUupoBaHus. OcCOOEHHOCTH OINpeAeNeHUs] HU3KUX COAEp KaHMM.

«Xonocroit» onbIT. OCHOBHBIE MOHATHS: pa3felieHue, KOHIEHTPUPOBaHUE (OTHOCUTEIILHOE U

abcontoTHOE), BblaeneHue. Kiaccuduxanuss MeToA0B pa3/ieleHHs] U KOHILEHTPUPOBAHUS IO

YHUCIy KOHTakTHpyroIuX (a3, M0 arperaTHOMy COCTOSIHUIO KOHTAKTHPYIOIIUX  (a3.

KonunuecTBeHHbIE XapaKTEPUCTUKH MPOLIECCOB Pa3/IeiIeHHs] U KOHLIEHTPUPOBAHMUSL.

Cnoco0bl ocyniecTBIeHHsI pa3/ieJieHUs | KOHIEHTPUPOBAHUA

Ocasicoenue u coocarxcoenue

OCHOBHBIE TEOPETHUYECKHE IIONIOKEHUH MeToAa. Tumbl KOJUIEKTOPOB M TpeOOBaHHA,

npenbsasisiemMble kK HUM. Heopranmdeckue coocamutenu. Ilporecchl, noMuHUpYyOLUEe HOpU

coocaxaeHnu. Opranuueckue coocaauTenn. Mexanm3sMm coocaxaeHus. Kiaccudukanus

OpPraHUYECKUX COOCAAUTENIEH U COOCAXKTAEMbIX COEJUHEHUH. BinsiHue KMCIOTHOCTH pacTBOpa U

MIPUCYTCTBUS OCTOPOHHUX KOMITJIEKCOOOpa30BaTesei Ha OTHOTY pa3ieeHHs..

Ixkcmparkyus

OCHOBHBIE ONIpEAEICHUS: IKCTPAKLMs, IKCTPAreHT, 3KCTPAKT, PEIKCTPAKIMS, PEIKCTPATeHT,

PEIKCTPAKT. OKCTpakLUs MHUKPO- M MaKpOKOMIOHEHTOB. [IpenMmyiiectBa M HENOCTaTKH

SKCTpakui. OCHOBHBIE 3aKOHBI U KOJMYECTBEHHBIE XapaKTEPUCTUKU IKCTPAKLIUU. DKCTPAreHThl

u paz6asButenu. CriocoObl OCYIIECTBICHUS IKCTPAKIMU. THIIBI SKCTParupyrOLIMXCsl COSAUHEHHI.

Copoyus

[Tapametprl copOrun. CopOLMOHHOE KOHUEHTPUPOBAHUE MHUKPOAJIEMEHTOB. OCHOBHBIE THIIbI

copOeHTOB. OCHOBHBIE IIOJIOKEHHMSI TEOPUM MOHHOTO oOMeHa. Tumbl HOHOOOMEHHMKOB.

HoHooOMeHHblE  paBHOBECHS. Onpenenenve  (QU3MKO-XMMHUYECKMX  XapaKTEPUCTUK

HMOHOOOMEHHHUKOB.

Jucmunnayua, promayus, npooupnasn niaska

JIMCTHIIISILIMOHHBIE  METOAbl KOHLEHTPUPOBAHUSA: METOJbl HCHApEHMs; OTTFOHKa Iocie

XMMUYECKUX MPEBpAILEHUIl; Ta30Basi SKCTpaKLUsA U aHanu3 napoBoi ¢assl. dnoranus. TexHuka

ocymecTBieHHus. DuoTanus nociae ocaxaeHus U noHHas Quotanus. DakTopbl, BIMUAIOLIUME Ha

¢doTannoHHOe KoHLEeHTpupoBaHue. CenekTuBHOE pacTBopeHue. [IpooupHas niuaska. CymiecTBo

MeTO/Ia U ero 3HaYeHHe NP ONpPeIeICHUN OJ1aropoIHBIX METAJIOB.

POu3NKO-XUMHYECKHE METOAbI Pa3/ieJIeHUs] H KOHIEHTPHUPOBAHUS

Xpomamozpagpusa, kanunnapuvlii nekmpoghopes, INEKMPOXUMUA — QUIUKO-XUMUYECKUE

Memoovl pazodenenus u KOHYEeHMpPUpPoaHus

@OU3MKO-XMMHUYECKHE OCHOBBI XpoMaTorpaduyeckoro mpoiecca. BrusHue mapaMeTrpoB

mporecca Ha KadecTBO Xpomarorpaduyeckoro paszaeieHus. @DaxkTopbl, BIUAIONIME Ha

CEeNEKTUBHOCTh U 3¢ (eKTUBHOCTh paszzenenus. CymHocts MeToga KD. Bo3moxkHocTn Metona

KD3. Dnekrponn3 u nemeHTanus.
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XeMoOMeTpHKA U XUMHYECKasi METPOJIOTHsI

OcHOBHBIC 33/1a4H ¥ TIOHATHSI XeMOMETPUKH U XUMHUYECKON MeTpoJioruu. [IpsMbie 1 KOCBEHHBIS
m3MmepeHusi. OCOOEHHOCTH W3MEpPEHUs XHUMHYECKUX BEIMYMH. AHAIUTUYECKUN CHUTHAI,
rpagyupoBouyHas (yHKIUS. AOCOTIOTHBIE M OTHOCUTENBHBIE METOAbl aHaimm3a. (OOpasibl
CpaBHECHHMS, CTaHAAapTHbIe o0Opa3ibl. (OCHOBHBIC TOHSTHS XUMHUYECKOW METPOJIOTHH:
MOTPEUTHOCTh, BOCIPOU3BOJAMMOCTh, TPABHIIBHOCTh, UYyBCTBUTEILHOCTh, CEJICKTHBHOCTb.
CraTtucTH4ecKkre METOIbI OIICHKH BOCTIPOU3BOAMMOCTH. METO/ bl OLIEHKH TPABHIIBHOCTH.

4. Komnerenuun, gpopMupyembie B pe3yJibTaTe 0CBOCHHS TUCIUIJIHHBI:

e (CnocobeH OCYIECTBJSATh MOUCK, KPUTUYECKUN aHa/JU3 UHPOpPMALUU, IPUMEHSATh
CUCTEeMHbIN NOAXO0/ AJis pellleHrs MOoCTaBJeHHbIX 3a7a4 (YK-1)

e (CrnocobeH aHaJM3UPOBaTb M HWHTEPHPETHUPOBATb pe3yJbTaTbl XHUMHUYECKHUX
3KCNepUMEeHTOB, HabitogeHui U uaMmepenui (OIK-1)

e (CnocobeH MNPOBOJUTH C COOIIOJEHUEM HOPM TEXHUKH 6€30MacHOCTH XUMHUYECKUU
3KCNEepUMEHT, BKJIIOUas CUHTE3, aHa/IU3, U3yYeHUe CTPYKTYPhbl U CBOMCTB BelleCTB
Y MaTepHuaJioB, McCleoBaHKe MPOILeccoB C Ux yyactueM (OIK-2)

e (Cnoco6GeH NMPUMEHATb pPacyeTHO-TEOPETUYECKUE METOJIbl JJIs U3y4yeHHs CBOMCTB
BellleCTB M MpPOLECCOB C HUX Yy4YacTUeM C MCHOJb30BaHHEM COBpPEMEHHOM
BbIuMCAUTeNbHOU TexHuku (OI1K-3)

e (CrnocobeH MCHOJIb30BaTh  CylIeCTBYWIIHE MpOrpaMMHble  HPOAYKTbl U
MHPOpMallMOHHble 6a3bl JaHHBIX /[JIs1 pelleHUs 3aAad4 NpodeccHMoHaTbHON
JlesITeJIbHOCTU C Y4€TOM OCHOBHBIX TPeOO0BaHHWN MHPOPMALlMOHHONW 6€30MacHOCTH
(OIIK-5)

e CnocoOeH OKa3pIBaTh MH(MOPMAITMOHHYIO MOAICPKKY CIEIHATUCTaM, OCYIIECTBISIONINM
Hay4YHO-HCcaemoBareabckue padoter ([TK-2)

5. Ilnanupyemble pe3yJabTaThl 00y4YeHU s
B pe3ynbraTe 0CBOCHUS AUCIUILTHBI CTYICHT H0JIZKEH:

3HAMb:

o TEOPETHYECKHE OCHOBBI METOJOB pa3lelieHHs] KOHICHTPHPOBAHUS, MX MECTO B PSAy
JIPYrUX METOJIOB UCCIICAOBAHMS, & TAK)KE B3aUMOCBSI3b C METO/IaMU aHAJTUTUYCCKON XUMUH
B IIEJIOM U C IPYTUMH QYHIAMEHTAIbHBIMU XUMHUUSCKHUMH JUCIUATUTHHAMM;

J OCHOBBI TEOPHH BEPOSTHOCTEH U MAaTEMaTHUYECKON CTATUCTUKH, TMCIIEPCUOHHOTO aHAJIM3a,
METO/I0B TUIAHUPOBAHUSI SKCIIEPUMEHTA;

ymems:

J peain30BaTh BO3MOXHOCTH METOJIOB pa3/elieHus W KOHLEHTPUPOBAHMS KaK Ha 3Tare

IUIAaHUPOBAHUA OKCIICpUMCHTA, TaK MW I IIPOTHO3UMPOBAHHA IIOBCACHHUA PCAJIbHBIX
XUMHWYECKUX CHUCTEM,

° MPAaKTUYECKH TPUMEHATh METOAbl XHUMHUYECKOH METPOJIOTUM W XCMOMETPHKH B
XUMHUYECKOM aHaJIu3€e, OPUCHTUPOBATHCS B HHX;

é1a0emn:

° METOJIaMU pa3/elieHuss M KOHIICHTPUPOBAHUS NPHU Pa3pabOTKE HOBBIX AHAIMTHYCCKHX
METOJUK U PeaIN3alluu ONMCAHHBIX.

° METOJIJaMU U CPEJICTBAMHM XEMOMETPHUKH ISl PEIICHU 3a7a4 XMMUYECKOTO aHaIN3a.

6. O01mast TPy10eMKOCTh JUCHHUILINHBI:

2 3a4eTHbIe enquHUIBI (72 4acoB).

7. ®opMa KOHTPOJIA:

[IpomexyTouHas aTTectanus — 3a4et (6 ceM.).

I'ereporennnie paBHOBeCHS

1. MecTo mucuunIuHbI (MOAYJIs1) B CTPYKType 00pa3oBaTe/bHOH POrpaMMbl
HucuumuinHa «[ eTeporeHHble paBHOBECHS» BXOJWT B BapHaTHBHYIO 4YacTh Ojoka bl
«ductumuuHel (MOYNN)» Kak IUCHUIUTHHA 10 BBIOOpY B1.B.JIB.5.2.
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2. lleu ocBOeHMS JMCHUIINHBI:

J OBJIAZICHUE METOJAaMH TE€OMETPUYECKON TEePMOIMHAMHUKHU JUISI MCCIENOBaHUS (Ha30BBIX
PaBHOBECHI;

J yCBOEHHE Teopuu (ha30BbIX IMEPEXOJ0B, 3HAKOMCTBO C KIIACCHUECKHUMH JHarpaMMaMHU
COCTOSIHUSI OMHApHBIX CHCTEM, a TaKKe C TPOWHBIMH JAWAarpaMMaMi, HEOOXOIUMBIMHU
COBPEMEHHOMY CHELIMATIUCTY B 00JIACTH XUMHH U XUMUYECKOM TEXHOJIOTUU.

3. KpaTtkoe coaep:kaHue 1uCHUILINHBI

T—x—y nmarpaMmMbl ¢ HOHBAPMAHTHBIMHU PABHOBECHSIMH

Auazpammol  cocmoanus O0BOUHBLIX CUCHEM: C HEOZPAHUYEHHOU PpPaAcmeEopumMocmsio

KOMNOHEHMO8 U ¢ mpexghasHvlM HOHEAPUAHMHBIM DPAGHOGECUEM; C MOHOMEKMUYECKUM

Pasnogecuem u ¢ RNOJAUMOPPHBIMU KOMNOHEHMAMU; C NPOMEICYMOUHBIMU Pazamu.

uazpammol  cocmoanus mMpouHLIX cucmem ¢ Uemvlpexhaznvlm HOHEAPUAHHIHBIM

npeepauienuem.

OOmue mpeacTaBiIeHUS O JAuarpaMMmax COCTOSIHHA. TepMOJMHAMHYECKUH MOTEHIHAIL.

3aBUCUMOCTh TEPMOJMHAMUYECKOTO MOTEHIMada OT TEMIEepaTrypbl U JaBlieHUs. AHaau3

qarpaMMbl  COCTOSIHMSI ~ JABYXKOMIIOHEHTHBIX  CHCTEM C  HCHOJb30BAaHHMEM  MeToJa

F€OMETPUYECKON TEepPMOJMHAMHMKH. 3aKOHOMEPHOCTH U300pakeHHs (a30BBIX paBHOBECHUI

B CJIOJKHBIX JHarpaMmax COCTOsIHUS. ['eoMeTpruyeckrie OCHOBBI MOCTPOCHHUSI CJIOKHBIX JUarpaMmm

cocTosiHUSL (ha30BbIX paBHOBECHI. 3HAue€HHWE TE€TEPOTreHHBIX pPABHOBECUM Ui TMOHUMaHUS

npoOiieM CUHTe3a U pa3pabOTKU TEXHOJIOTHH MOJy4eHHUs BellecTB. ['eTeporeHHble paBHOBECHUS

KaK paszie]] XUMHUYECKON TepMoaAnHaMuKH. BakHeimue noHsaTus u onpeaenenus. [Ipasumio ¢as.

[TonsiTHE XMMHUYECKOTO MOTEHIMaNa. JuarpaMma COCTOSIHUSL CUCTEMBI C HEMPEPBIBHBIM PSAIAOM

KUJAKUX U TBEPABbIX pacTBOPOB. JlmarpamMma COCTOSIHUS CHUCTEMBl C TOYKOM MHHHMYyMa

Ha JIMHUAX JMKBHUAYCA U coimayca. JlmarpaMMa COCTOSIHHSI CUCTEMBI C PAacCIOCHHEM PAacTBOpa

B TBEPAOM COCTOSIHMH. JlMarpamMma COCTOSIHUSI CHUCTEMBI C YIOPSAJOYEHHBIMH TBEPIBIMU

pacTtBopamu. JlparpamMma COCTOSIHUSI CHUCTEMBI C 3BTEKTUYECKMM paBHOBecHeM. [lmarpamma

COCTOSIHMSI CUCTEMBI 3BTEKTHYECKOT'0 TUIIA C PETPOrPATHBIM CONMAYCOM. J(Marpamma cOCTOSIHUS

CUCTEMBI C MNEPUTEKTUYECKUM paBHOBecMEM. OrpaHMYEeHHass PacTBOPUMOCTb KOMIIOHEHTOB

B JKMJKOM COCTOSHMH. JlMarpamMma COCTOSIHUSI CHUCTEMBI C OIPAHUYEHHON PacTBOPHUMOCTBIO

KOMIIOHEHTOB B JXUAKOM COCTOAHMH. CHCTEMBI C MOHOBAPUAHTHBIM PaBHOBECHEM TBEPIBIX

pacTBOpOB  Ha  OCHOBE  MNOJUMOP(HBIX  MoAudHUKanuii  KOMHOOHEHTOB.  CucTembl

C MOHOTEKTOMAHBIM paBHOBecMeM. CHCTeMBI € 3BTEKTOMAHBIM paBHOBecHeM. CuHcTeMbl

C METaTEeKTUYECKUM paBHOBeCHEM. J[MarpaMMbl COCTOSIHUSL CUCTEM C KOHTPYIHTHO ILIABAIIECHCS

MpoMeXyTouHoM (a3oi. [Iuarpammbl COCTOSIHUS CHCTEM C HWHKOHTPYIHTHO ILUIaBSIIEHCS

MPOMEXYTOUHOM  (a3oil. JlmarpaMMbl COCTOSHHSI CHCTEM C IPOMEXKYTOUYHOU  (ha3oi,

oOpagyromielics O  CHHTEKTHYeCKOW  peaknuu.  JluarpaMmbl — COCTOSIHMSL ~ CHUCTEM

C TMPOMEXKYTOYHBIMU a3zaMu, OOpa3yIOLMMUCS TO peakuHusM B TBEPAOM COCTOSHUU.

JluarpaMmbl COCTOSIHUSL CHUCTEM C MOJUMOP(HBIMH MPOMEXKYTOYHBIMU (hazaMu. JluarpaMmbl

COCTOSIHUSI CHICTEM C YIOPSAT0YEHHBIMH IPOMEKYTOYHBIMU (hazaMHu.

T—x—y nuarpamMmsl ¢ IPOMeEKYTOYHBIMH (hazamu

Memoo zeomempuueckoit mepmoounamuku. OcHoGbl U300paNCEHUA OUAZPAMM COCHIOAHUSA

mMpouHbIX cucmem

Jlnarpamma COCTOSIHUSI CUCTEMBI C HEOTPAaHUYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB B JKHJKOM

U TBEPJIOM COCTOSHMX. JlMarpamMma COCTOSHUSI CHCTEMBI C TpeXx(a3HbIM 3BTEKTHYECKUM

B3aUMOJIeHCTBHEM. JluarpamMma COCTOSIHUSL CHCTEMBl C TpeX(a3HbIM MEepUTEKTHUUYECKHM

B3auMojieicTBreM. lccnenoBaHue ycioBUM CMEHBl THNA Tpex(a3sHOro MpeBpalleHus.

JluarpamMma  COCTOSIHMSL ~CHUCTEMBI C  4eTblpeX(a3HbIM  HIBTEKTMUYECKHMM pPaBHOBECHEM

U MEpEMEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSHMH. [lnarpamma cOCTOSTHUS

CHCTEMBI C 4eThIpex(a3HbIM IBTEKTHUYECKMM DPAaBHOBECHEM, B KOTOPOW OJMH M3 KOMIIOHEHTOB

He oOpa3yeT TBEpAbIX pacTBOpOB. JlmarpamMma COCTOSHHSL CHUCTEMBI C UeThIpex(a3HbIM

HBTEKTHMYECKHM PAaBHOBECHEM, B KOTOPOW JIBa KOMIIOHEHTa HE 0Opa3yloT TBEPJBIX PacTBOPOB.

JluarpamMmma COCTOSIHUSI CUCTEMBI C YeTBIPEX(Pa3HbIM IBTEKTHUECKUM PABHOBECHEM, B KOTOPOM
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KOMIIOHEHTBHl HE 00pa3yloT TBEpAbIX pacTBOpoB. JluarpamMmMa COCTOSHUSI CHCTEM
¢ yeTbIpex(a3HbIM IBTEKTHUYECKUM PAaBHOBECHEM M OTPAHUYCHHOH PACTBOPUMOCTHIO B HKHJIKOM
COCTOSIHUH. JlMarpaMma COCTOSIHUSI CHCTEM C YeThIpeX(a3HbIM NEPUTEKTUUECKHIM PABHOBECHEM
U IEPEMEHHON paCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.
T—x—y puarpamMmsl ¢ HoJIUMOpP(Ppu3IMOM
Komnsromepuwvie moodenu ouazpamm cocmoanus mpounvix cucmem. Illpozpamma «Peoakmop
dazoevix ouazpammy
Tpuanrynsiusi TPOMHBIX CHUCTEM C MPOMEKYTOUYHBIMU KOHTPYIHTHO IUIABSIIMMHUCS (Da3amu.
JlnarpaMma COCTOSIHMSI CHCTEMBI C JBOMHOM MHKOHIPYIHTHO ILIABSIIEHCS ITPOMEKYTOUYHOMU
¢da3oif M METaTeKTUYEeCKUM 4YeThIpex(a3HbIM HOHBAPHAHTHBIM paBHOBecHeM. Jlmarpamma
COCTOSIHUSI CUCTEMBI C ABOMHBIMU M TPOMHBIMH KOHTPYIHTHO M MHKOHTPYIHTHO TUIABSIIUMUCS
MIPOMEXYTOUHBIMU (ha3aMU. AHAINU3 U30TEPMUUYECKUX U MOJIUTEPMUUYECKUX pa3pe30B. MeTo bl
pacuéra KoopJAMHAT HOHBAPUAHTHBIX TOUEK U JJUHUNA COBMECTHOW KpucTamu3anuu. [Iporpammsl
Bar, Vozdv, SuMar, Optimiz, QuatSyst. KoHIeHTpallMOHHbIE CHUMIIJIEKCHI W KOMILIEKCHI.
CpoiictBa 1eHTpa Macc. PelmeHne reomMeTpuyeckux 3ajgad OapUIEHTPUYECKHMM METOJIOM.
Tpuanrymnsiuus noandapoB. Pacuér cocTaBoB MHOTOKOMIIOHEHTHBIX CHCTEM.
T—x—y nuarpaMmsl ¢ paccJianBaHueM
Komnvtomepuvte moodenu T-x—y ouacpamm cocmoanusa Ilpozpamma «Koncmpykmop
dhazoevix ouazpamm»
Metonuka KOHCTpYMpPOBaHHMSI U  HUCClENOBaHUS T—x—)y JuarpaMM MOHOTEKTUYECKOTO
Y CHHTEKTHYECKOTO THIIOB C MOHOBAapHAHTHHIMUA U HOHBApPHAHTHBIMH PAaBHOBECUSMH. TpOifHBIC
CUCTEMBI C CEJIOBBIMH MOBEPXHOCTAMHU M 3KCTPEMyMaMHU Ha MOBEPXHOCTSX, C BEPTUKAIbHBIMU
U TOPU3OHTAJIBHBIMM CKJIAJJKAMH Ha IOBEPXHOCTAX. Busyanuzamus (QU3NKO-XUMUYECKUX
cUCTeM. XapaKTepUCTUKAa U BO3MOXKHOCTH MporpaMMHoOro makera «KoHCTpykTop ¢a3oBbIX
auarpamMmy. AJITOpUTMBI TPeoOpa3oBaHus KOOPAMHAT MHOTOKOMIIOHEHTHBIX CUCTEM. 3HAU€HUE
UCCIIEIOBaHUIT MHOTOKOMIIOHEHTHBIX CHCTEM JIJISl pElIeHUsI TPOOJIeM XUMUYECKOM TEXHOJIOTHH,
MaTepHUaJoBeIeHUs, I'eOJIOTUH, (U3UKH KOHAEHCHPOBAHHOTO COCTOSIHUSI U XUMHUHU TBEPAOTO
tena. [Iporpammel FD, PO/, JIMBb.

4. Komnerenuuu, popmMupyembie B pe3yabTarTe 0CBOCHUS IMCHUIINHDI

e (CnocobeH OCylecTBJIATh MOUCK, KPUTUYECKUN aHaJIUu3 UHPOpPMALUU, IPUMEHATh
CUCTEMHbIN NOAX0/ [Jis pelleHus NocTaBJeHHbIX 3a7a4 (YK-1)

e (CnocobeH aHaJU3UpPOBaTb M WHTEPHPETUPOBATh pe3yJbTaTbl XUMHUYECKUX
3KCIepUMEHTOB, Hab/logeHur U uamepenun (OIK-1)

e (CnocobeH MpoOBOAUTH C COOJIIOJEHNEM HOPM TEXHHUKHU 06€30MacHOCTH XUMMHUYECKUHN
3KCIIEPUMEHT, BKJ/IIOYas CUHTE3, aHa/IM3, U3yYeHHUe CTPYKTYypPbl U CBOMCTB BeILeCTB
Y MaTepuaJioB, UCCejoBaHUe MpoleccoB ¢ ux ydyactueM (OI1K-2)

e (CnocobeH NMPUMEHAATb pacieTHO-TEOPeTUYECKHE MEeTOJIbl JIJI1 U3y4YEeHUsI CBOMCTB
BElleCTB M IMPOLECCOB C HUX Yy4aCcTUEeM C MCIO0Jb30BaHUEM COBPEMEHHOU
BbIYUCAIUTeNbHON TexHUKH (OIIK-3)

e (CmocobeH HWCHOJIb30BaThb  CyUleCTBYWOIIME NpOrpaMMHble  MHPOAYKTbl U
MHGOpMaLMOHHble 0a3bl JaHHBIX [Js pelleHHs 3ahady NpodecCUOHaTbHOU
JleITEeJIbHOCTU C yYE€TOM OCHOBHBIX TpebOoBaHWM MHOOPMALMOHHOW 6e30MacHOCTHU
(OITK-5)

e CnocoOeH Oka3bIBaTh MH(MOPMAITMOHHYIO MOAJAEPKKY CHELHATUCTaM, OCYLIECTBISIOIINM
Hay4yHO-HcchenoBarenbekue padbots (ITK-2)

5. IlnanupyemMble pe3yJbTaThl 00y4eHHs
B pe3ynbTaTe 0CBOEHUS AUCHUIUIMHBI CTYJICHT HOJIAKEH:
B pesyabTaTe 0CBOCHHSI JUCHUILUINHBI CTYICHT /10JI7KeH
3Hamy:
J METO/Ibl BU3yAIN3allUU TPOUHBIX U 00JIee CI0KHBIX CUCTEM;
J CTpoeHHe 7—x—y AuarpaMM OCHOBHBIX TOTIOJIOTUYECKUX TUIIOB;
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OCOOCHHOCTH MHOTOKOMIIOHCHTHBIX CHCTEM KaK OOBEKTOB MaTepuajoBelCHUS,
XUMHYECKON TEXHOJIOTHH, XUMHUH TBEPJIOTO Tela, PU3UKHA KOHICHCUPOBAHHOTO COCTOSIHUS
Y T€OJIOTUH;

QITOPUTMBI  pacdyeTra (a3oBBIX pPABHOBECHW B COBPEMEHHBIX DJJEKTPOHHBIX 0a3ax
TEPMOIUHAMHYCCKUX JTAHHBIX;

METO/IbI IpeoOpa3oBaHus OAPUIICHTPUIESCKHUX U IEKAPTOBBIX KOOPIUHAT;

KHHEMAaTUYEeCKUH criocod oOpa3oBanus rpaHuil (pa3oBeIX 00IaCTei;

TpeOOBaHUSI TCOMETPHUECKON TEPMOJMHAMUKH K CTPOCHUIO (Da30BBIX JIuarpamm
(MPUHOUTIBI COOTBETCTBHSI, HEMPEPBHIBHOCTH, TPAHCIAIMU, MPABWIO COMPUKACAIONTUXCS
obnacreii, KpUBHU3HA TPaHUIBI (DA30BOK OOJIACTH W PACIIOJIOKECHUE €€ METacTaOMILHOTO
MIPOJIOJIKEHHMS )

XapaKTePUCTHKU W BO3MOXXHOCTH TMPOTPAMMHBIX ITAKETOB IS pacyeTra JuarpaMm
COCTOSTHUS;

ymembs:

peoOpa30BbIBaTh KOOPAMHATHI MIPH MEPEX0/IaX «CHUCTEMa-TOACUCTEMay U «ojacucTema 1
— IOJICHCTEMA 2» B Pa3JIMYHBIX COYETAHUAX UX PA3MEPHOCTEN;

pacrno3HaBaTh Tpex(da3Hble 00JIaCTH CO CMEHOM THITA PEaKIIHH;
BBITIOJTHATE TIOJIPA3ICICHHS ITOJIHYIPOB;
MPUMEHSTH IMOHATHE IIEHTPa MAcC K PEIICHUIO TEOMETPUUISCKUX 33134,

CTPYKTYpPUPOBaTh HH(POPMALIMIO O TEOMETPUYECKOM CTpPOCHHH (ha30BBIX JHArpaMm
U COJIEPKATENBHO KOJUPOBATH €€ JIIEMEHTBHI;

pelaTh 3a/1a4l UHTEPIIOISIINH TOBEPXHOCTEH;

énaoemsp:

MaTPUYHBIMH aJTOPUTMaMU TPUAHTYIISIIIUM MHOTOMEPHBIX MOJIU3POB;

METOAUKOMN CO3/1aHUsI KOMITBIOTEPHBIX MOJENE N300apHBIX TUarpaMM TPOIHBIX CUCTEM;
HaBbIKAMU B3aUMOJICHCTBUS CIIELUATMCTOB PA3IMYHOTO MPOQUISs TMPU BHIIOJIHEHUN
MEXAMCLUUIITUHAPHBIX MPOEKTOB (COBMECTHOE BBIMOJHEHUE Y4EOHO-HCCIIEeI0BATENbCKIX
3a/IaHAK TI0 MOJCIIUPOBAHUIO (ha30BbIX quarpamm co cryaenramu MMU u @TO BI'Y);
KOMIIBIOTEpHBIMU ~ TIporpaMmamu  «Pemaktop  ¢da3zoBbix nuarpamm», «KoHCTpyKTOp
($a30BBIX JUarpaMm» M METOJIUKON MOJENIUPOBAHMUS HM300apHBIX JHarpamMMm TPOMHBIX
CHUCTEM;

TEPMOJUHAMHYECKUMHU METOJIaMU aHalin3a (Pa3oBBIX MEPEXOJO0B B THIOTETHYECKHUX
U peanbHbIX (U3UKO-XUMHUYECKUX CUCTEMAX;

METOJUKON pa3pabOTKU AIEKTPOHHBIX BEPCUU TPAJAULMOHHBIX Y4eOHBIX MOCOOU
Mo (PU3UKO-XMMUYECKOMY aHAU3y, F€TePOTCHHBIM PABHOBECHSIM, KOHJICHCHPOBAHHOMY
COCTOSIHUIO U MaT€pPUAIOBEICHHIO.

6. O01mas TPy10eMKOCTb JUCHUIJIMHBI:

2 3aueTHbIe equHUIBI (72 yaca).

7. ®opmMa KOHTPOJISA:

[IpomexyTouHas aTTectanus — 3a4et (6 ceM.).

MeToasl MNOJYy4Y€HUSA MOHOKPUCTAJJIOB

1. MecTo mucuunaIuHbI (MOAYJIs1) B CTPYKType 00pa3oBaTebHOM POrpaMMbl
JucuumimHa «MeToapl MOJTy4eHHs MOHOKPUCTAJUIOB» BXOIOUT B BapUaTUBHYIO YacTb

6nmoka b1 «Jlucuumnuael (MOIysIH )» Kak JUCIUILIMHA 1o BeIOopYy b1.B.JIB.6.1.

2. Heab ocBOeHUST TUCHMUILINHBI:

(dbopmupoBanre 0a30BBIX MPEACTABICHUN O HAyYHBIX MPHHIMIIAX U OCHOBHBIX METOJAX
MOJTy4€HHUsI MOHOKPHUCTAILJIOB.

3. KpaTkoe cofepxxaHue TMCHUILIAHbBI

DU3NKO-XUMHYECKHE OCHOBBI BbIpalliMBaAHUA MOHOKPHUCTAJIOB
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Ilhagnenue u kKpucmannuzayusa. OcHOGHBIE cmaduu KpUCmMaiiuzayuu, 20MO2EHHOE
u cemepozennoe 00pazosanue 3apoovluiell
Onpenenenne TeMIieparypbl IUIaBICHUS, YAEIbHOM TEIUIOTHI IUIABJICHUS, KPUCTAJLIIM3ALUU.
PaBHOBecHas TeMriepaTypa KpUCTAJUIM3AIMU, NEPEOXTAKIACHUE U METACTa0OMIBHOE COCTOSHUE.
[epecwimennas (aza, nepeoxyaxaéHHas KUAKOCTb, TEPMOANHAMHUYECKUI moTennuan ['uboca.
OcHOBHBIE CTaUM KPUCTAJUIM3ALMHU, TOMOI€HHOE U TE€TEpOreHHOE 00pa30BaHUE 3apOJIbIILIEH.
[Ipouecchl, conmpoBoXkaaOIMe POCT KPUCTAIIIOB. XUMHUECKUE B3aUMOJECHUCTBUS B pacTBOpaXx-
pacmiaBax. KucioTHO-0CHOBHAs XapaKTEpUCTUKA pPACcIUIaBOB OKCUIOB U COJIEH.
Mexanusmol pocma zpaneii KpUcmaiioe
3aBUCUMOCTh CKOpPOCTH IIpOliecca KPUCTAIM3ALUU U MUKPOCTPYKTYPBI CIMTKAa OT 4YHCIa
3apojpllied M KX CKOPOCTH pocTa. ['MAapoAMHaMUYecKHE PEXKHUMbl MPU KPUCTAIU3ALMU.
Kunerunka, mopdosorus u MexaHu3M pocra KpuctamioB. KuHeTnueckne 0COOEHHOCTH.
MaccoBas kpuctammzanus. Jlokanuzanus 1EHTpPOB KpucTaum3anuu. Cxema pactymiei
MOBEPXHOCTH KpUCTAJJIa 110 MOJIEKYIspHO-KHHeTHu4Yeckoil Teopun Koccens-CrpaHckoro.
Ilocmpoenue Ouazpamm niagkocmu OKCUOHBIX U COJIE6LIX CUCMEM KAK O0CHO8A noobopa
pacmeopumens
JluarpaMmbl TJIaBKOCTH OKCHUIHBIX M COJIEBBIX CHUCTEM. THIBI B3aUMOJEWUCTBUS U THIIbI
nuarpamm. [loctpoeHue nuarpamm MmjiaBKOCTH.
OcHoBHbIE MeTO/IbI BHIPAIIMBAHUS KPUCTAJJIOB
Knaccudukanus meronos. Poct kpucramioB npu (pa3oBoM mepexojie KHUAKOCTb-TBEPAOE TEJO
B OJHOKOMIIOHEHTHOH cucreme. Cnenuduka pocra KpUCTAUIOB HpH (a3oBOM mepexojie
B MHOTOKOMIIOHEHTHBIX cucTeMax. CrocoObl HampaBiIeHHON KPUCTAJUTH3AIIH.
Memoout évipaujueanus u3 cOOCMEEHHHIX PACNIAB08
OcHOBHBIE METOIBI BBIPAIMBAHUA KPUCTAJLUIOB M3 paciaBoB: Kwupomynoca, Yoxpansckoro,
Crokbaprepa, bpwmkmena, Bepneitnss, 30HHONW 1mi1aBku. OCHOBHBIE OCOOECHHOCTH 30HHOM
wiaBku. Meton IldanHa U1 OUMCTKM KpUCTAIUIOB repMaHus. ['opu30HTaIbHAS U BEPTUKAIIbHAS
30HHas nepexkpuctaumsanusa. Koapounuenr pacnpenenenus u npumecu. llepepacnpenenenne
IpuMecH B Impouecce pocra Kpucramia. [Ipoduns pacnpesneneHus NpuMecH B KpUCTalIe.
O} PeKTUBHOCTH OUUCTKH.
Memoowt evipawjusanun uz pacmeopoé
BelpamuBanue M3  HHU3KOTEMIEPAaTYpHBIX pacTBOpoB. ['mapoanHamuueckue — (akTopsl,
BIMAIOIIME HAa KUHETHKY KpucTajumm3auuu. JIBa srama kpuctaimsauuu. OCHOBHBIE THIIBI
KPUBBIX PaCTBOPUMOCTH B 3aBUCUMOCTH OT TeMIieparypbl. CxeMa ruipoTepMaabHOIO aBTOKJIaBa
C BHYTPEHHHUM PacCIpEICIICHUEM TEMIIEPATYPBHI.
Kpucrannuzanus u3 pacTBOpoB B paciuiaBe. HaydHble OCHOBBI pacTBOP-pacIUIaBHOTO METOAA.
OOmue cBeneHust 0 pacTBopax. PacTBopbl Kak (a3bl NMepeMEHHOro cocTaBa. Teopermueckue
IIPEJICTABJICHNS O PacTBOpax U ux passutue. Kpurepun pactBop-paciuiaBHOW KpUCTAIUIM3ALUN.
Kpurepuu Boibopa pactBopuress. Hepocratku pacTBop-pacijlaBHOIO METOA.
I'uapoTepmalibHBIE CHMHTE3 M pocT KpucTaiioB. OOmias XapakTepUCTHKA, NPEUMYLIECTBa
U HEJOCTATKU.
Memoowl evipauwjusanua u3 2azo6oi azvl
XUMHUECKHE peakuu B ra3oBod (asze mHpu TpaHCIOpTE BeIIeCTBA K 30HE pOCTa, €ro
Pa3I0KEHUH WIN CUHTE3€ Ha 3aTPaBKe.
3akiao4eHue
Pa6ots! corpynnukoB BI'Y u BUIT CO PAH 1o BbIpamuBaHui0 MOHOKPUCTAIIIOB.
4. Komnerenuun, gopMupyembie B pe3yJibTaTe 0CBOCHHS JMCIHIIIMHBI:
e (Cnoco6eH OCyleCTBJIATh MOUCK, KpUTUYECKUN aHaJu3 MHOpMaALUKY, NIPUMEHATh
CUCTEMHbIN NOAXO0/ AJis pelleHrs NoCTaB/leHHbIX 3a7a4 (YK-1)
e (CrnocobeH aHa/M3UPOBaTb M HWHTEPHPETHUPOBATh pe3yJbTaTbl XHUMHUYECKHUX
3KCIIEPUMEHTOB, Hab/toAeHu U uamMepenun (OIK-1)
e (CnocobeH MNPOBOAUTH C COOJNIOJ€HUEM HOPM TEXHUKH 0e30MacHOCTH XMMUYEeCKUN
3KCIIePUMEHT, BKJ/II0Yasd CUHTE3, aHa/IU3, U3y4YeHHUe CTPYKTYpPbl U CBOMCTB BellleCTB
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Y MaTepHuaJioB, UccleoBaHUe NPolLeccoB c ux yyactueM (OIIK-2)

e (CnocobGeH NMPUMEHATb pacyeTHO-TeOpeTUYEeCKHue MeTOJIbl [/ U3y4yeHUs CBOWCTB
BellleCTB M IMpOLECcCOB C HX Yy4acTUEeM C MHCIOJb30BaHHMEM COBPEMEHHOM
BbluMcaAUTeNbHON TexHuku (OITK-3)

e (CnocobeH MCHOJIb30BaTh  CylIeCTBYWOIIHEe MpOrpaMMHble  HPOAYKTbl U
MHPOpMallMOHHble 6a3bl JaHHBIX /[JI1 pelleHUs 3aAa4 NpodeccMoHaIbHOU
JlesITeJIbHOCTU C Y4eTOM OCHOBHBIX TPe60BaHW MHPOPMALMOHHON 6€30MacHOCTH
(OIIK-5)

L4 CHOCO6CH BI)I6I/IpaTI) M HCIIOJIB30BAaTh TEXHUYCCKHUEC CPCACTBA U MCTOAbI HCHIBITAaHUN JJIA
pelicHruA MCCICOAOBATCIBCKUX 3ajayd XUMHYECKOM HaIpaBJICHHOCTHU, IIOCTABJICHHBIX
crieraniucToM Oosiee Boicokoit kBamudukaruu (ITK-1)

e (CnocoGeH oka3pIBaTh UHPOPMAITMOHHYIO MOJIEPKKY CHEUAINCTAM, OCYILECTBISIOUIIM
Hay4HO-HUccenoBarensckue padotsl (ITIK-2)

5. Ilnanupyemble pe3yJbTaThl 00y4eHH s
B PE3YIBTATC OCBOCHUA JUCHUIIJIMHBI CTYACHT AOJIZKCH:

3Hamy:

° CYITHOCTb U MPUMEHCHUC MCTOJ0B ITOJTYUCHUSA MOHOKPUCTAJJIIOB,

ymembs:

° HCIIOJI30BaTh 3HAHWA, HAKOINUICHHBIC IIPpU MH3YYCHHHU KypcCa ((MeTOJII)I MOJIYy4CHUSA
MOHOKPHCTAJIJIOBY, Ui BBIOOpa METOJa W YCIOBUH BBHIpAlMBaHUS KPHCTAJIOB
KOHKPCTHOT'O HCOPTaHNYECKOI'0 COCANHCHU A,

enademp:

e  MeToJoJIoTHEH BIOOpa METO1a KPUCTAUIU3allM KOHKPETHOTO BEIECTBA.

6. O0mas TPy10eMKOCTb AU CHUIJINHBI:

2 3aueTHBIC enuHUIIBI (72 Jaca).

7. @opMa KOHTPOJIA:

[IpomexxyTounas aTTectamus — 3a4et (7 cem.).

MexaHu3Mbl OPraHMYeCKUX peakiui

1. MecTo nucuunianHbl (MOAYJis1) B CTPYKTYype 00pa3oBaTeibHO MPOrpaMMbl
Jucuumnuna «MexaHu3Mbl OpraHuYecKUX peakiuii» BXOJAUT B BApHATUBHYIO 4acTh OJ0Ka
b1 «/Incuummmas! (MOIyNIN)» Kak qucuuiuiiHa 1o Beidopy b1.B.J1B.6.2.
2. Ilesik oCBOEHUS AUCHUILIMHDBI:
. CUCTEeMAaTH3allHs 3HAaHUH CTYJIEHTOB O MEXaHU3MAaX BAKHEHUIIINX OPraHMYECKUX PEaKLnii;
. MOATOTOBKA CTYJEHTOB K HCIIOJIb30BAHUIO TMOJIYYEHHBIX 3HAHUN O MeXaHU3Max peakiuil
Y METOJIaX UX YCTAHOBIICHUS JJISl PELICHHs] KOHKPETHBIX MPo(eCCHOHANBHBIX 3a/a4.
3. Kpartkoe cogep:xaHue QU CIHILIAHBI
Kaaccudukanuss MexaHu3mMoB M THINOB peakuuii. MeToabl yCTAHOBJIEHUS] MEXaHU3MOB
peakuuu
[londarue MexaHu3ma peakuuu. THUIBI MEXaHU3MOB: TETEPOJIUTUYECKHE, TOMOJUTUYECKUE
U TEpULIMKINYECKHE peakUuu. THUIbl XUMHYECKUX pEeaKUuid: 3aMelleHHe, MPUCOEINHEHHE,
ANUMHUHUPOBAHUE (PKCTPY3Us, GparMeHTAaIHs ), OKUCIIEHHE, BOCCTAHOBJICHUE, IIEPErpyNIUpOBKa.
Mertonasl YCTaHOBJICHUS MEXaHU3MOB: omnpeneaeHue CKOpOCTHU peakuuu
u e€ TepMOJUHAMHYECKHX MapaMeTpoB, OOHAPYKEHHE KUHETUYECKOTO H30TOMHOrO I(deKra,
M30TOMHAsT METKa, BBIJENICHUE WIM OOHApYXKEHHE WHTepMeauara, MosiBiIeHHe (MCUE3HOBEHUE)
WM U3MEHEHHUE OINTUYECKOW aKTHUBHOCTU CyOCTpara, YCTaHOBIEHHE CTepeocnenu(uyHOCTH,
CTEPEOCENeKTUBHOCTH, PETHOCENEKTUBHOCTH peakiuu. Omnpenenenue d3PQPeKToB 3aMecTUTeNeH
1 3(ppeKkToB pacTBOpHUTEIEH.
Kunernveckne u TepMOIMHAMHUYECKHE YCJIOBHUS PeaKIIun
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[IpyHIMD ~MUKPOCKOMMYECKOH OOpaTMMOCTM peaKklMH, TMPUHLUIN  KBAa3HUCTAIIMOHAPHBIX
COCTOSSHUM M MX POJb B YCTAaHOBJIEHMHM MEXAaHM3MOB peakiuu. MOHO- U OMMOJIEKYJspHbIE
peakuuu, NOPSAJOK pPEaKLMM, ICEBIONOPSAKOBBIE peakiuu. KuHeTuueckas cTagusi peaxiuu.
[IpakTHueckuii X0 KMHETHUUYECKUX HcciienoBaHui. Teopus nepexoaHoro cocrosHus. Ilonstue
IIEPEXO/THOTO  COCTOSIHMSI, AKTHBUPOBAaHHOI'O KOMIUIEKCa W uHTeMmenuata. [luarpamma
MOTEHIMAIBHOW HHEPruM MOHO- U OuMmonekyispHbix peakuuid. Iloctymat XsmMmonzaa
U TEeOMETpUs AaKTUBUPOBAHHOIO KOMIUIEKca. MeToapl omnpeaeneHuss TEepMOIMHAMHUYECKUX
BEIMYUH, MX (U3NYECKUH CMBICT W HHOOPMATHBHOCTH. BETMUYMHBI SHTPONUU aKTHBAIIUU
U coJpBaTalMoHHble 3 dexTsl. KuneTnueckuit 1 TepMOAMHAMUYECKUN KOHTPOJIb PEAKIIUH.
Kunemuueckuii uzomonmuiii 3¢pghexm

[lepBUyHBIE KWHETHYECKUHA HW30TOMHBIA 3(PdeKT neirepus, MPUUYMHBI €r0 BO3HUKHOBEHUS.
W3oTonHass MeTka M NpuUMeHeHue e€ Juid YCTAHOBJIGHHS MeXaHU3Ma peakuuu. M3oTomHble
sbdexTs apyrux smementos (BC, °N, 80). Bemmunna mepBHYHOro KHHETHYECKOTo d(deKTa
U reoMeTpus nepexoaHoro cocrosiHus. [Ipounocts cBsisu C—H B akTHBHPOBAaHHOM KOMILIEKCE.
[ToHsiTHE BTOPUUYHBIX U30TOMHBIX 3PPEKTOB; HOPMATILHOTO U 0OPAIIEHHOTO.

I gdhexmur pacmeopumeneii

Knaccudukanus pactBopureneil: Ha OCHOBE AMAIEKTPUUECKON NPOHHUIIAEMOCTH (IOJIIpHBIE
U HETOJISIPHBIE PAacTBOPUTENH), HA OCHOBE HYKJIEO(MIBHBIX (OCHOBHBIX) M 3JIEKTPO(PUIBHBIX
(KUCIIOTHBIX) CBOMCTB pacTBOPHUTENEH: MPOTOHHBIE, allPOTOHHBIE M OUIOJIAPHBIE AllPOTOHHBIE
pactBoputenu. CootHomenue SN1 u SN2 peakiuii B pa3iMyHbIX pacTBOpUTENIX. BHyTpeHHui
BO3BpaT W ero oOHapyxkeHue. JKeCTKOCTh W MATKOCTh pactBopuTenei. CoJibBaTarus
B NPOTOHHBIX M ANpPOTOHHBIX OWIOJIAPHBIX PACTBOPUTENSAX W €€ BIMSHHE HAa MEXaHU3M
HykieopuiapHOTo 3amenieHust (SN1, SN2). DHeprus conpBaTaliiii 1 OTHOCHUTEIBHBIE CKOPOCTH
peakuuu. OMIOMpUYecKas Mepa CIIOCOOHOCTH PACTBOPUTENN COAECHCTBOBATH OOPa30BaHMIO
OUITIOJIIPHOTO MEPEXOJHOIO COCTOSHUSL.

O0mas xapaKTepUCTUKA MPOMEKYTOYHBIX YaCTHI

Kapoenuesvie uonwvt (kapooxkamuonst), ce60000Hble pAOUKAIbl, KAPOAHUOHBL, KapOeHbl,
Humpenbsl

MexaHu3MBbl, IpOTEKAalOIMe 4Yepe3  IMPOMEKYTOUYHOe  00pa3oBaHME  KapOOKATHOHOB.
Homexnatypa kapOokaTuoHOB.  JIBYXaJIeKTpOHHas  TpexueHTpoBas  cBsi3b.  CrpoeHue
U yCTOMUYMBOCTb. MeXaHU3M HYKJICO(QHIBHOIO 3aMEUIeHHs y aUIMIBHOTO atoMma YIiepoja,
aumibHag — neperpynnupoBka. SNI1 u SN2-mexanusmbl.  [lonsipHOoCTh  pacTBOpUTEIIS
U CEJICKTUBHOCTb IIEPErPyNIHUPOBKA. MeXaHNW3M aUIMIbHOW IEPErpynIupoOBKH  BTOPOTO
nopsaka. Metoasl  modydeHuss M OOHapykeHHMs — KapOokaTHOHOB. Hekmaccuueckue
KapOOKaTHOHBI, CTPOEHHE, CTAOMIBHOCTb. MeXaHM3MBbl, BKIIOYaroUlMe o0pa3zoBaHue
KapOOKaTHMOHOB: HYKJIEO(HIbHOE 3aMEILEHHE Y HACBIIIEHHOTO yriaepoaHoro atoma. Konuenmus
HMOHHBIX Map, JO0Ka3aTelbcTBO MX oOpazoBaHus. CoineBolt 3¢d¢dekT, crnenuanbHbli COJIeBOM
spdext. SN-MexaHU3Mbl 1 MOHHBIE Mapbl. PacTBOpUTENN B KauecTBE BPEMEHHBIX HYKIIEO(UIIoB,
NYUMYJIbHBIM MeXaHu3M. MexaHu3M HYKIeO(UIbHOTO 3aMEIIeHUs C Y4acTHMEeM COCEqHEH
IpYIIBl, J0Ka3aTeslbCTBO y4dacTus. CTepUOXMMMS HYKICO(UIBHOTO 3aMELIeHUs, pOJib
pacTBopuTeNIs M cocelHe rpymmbl. MeXaHU3Mbl [EperpynnupoBOK  KapOOKAaTHOHOB.
ITeperpynnuposku Barnepa-Meepseiina, JleMbsiHOBa, PaBOPCKOIr0, MEXaHU3MbI PaACIIUPEHHUS,
CYXXEHUS IIUKJIOB

MexaHM3MBbl peakuMi

Mexanusmol peakyuii INUMUHUPOCSAHUA

OOmre mnpeAcTaBIEHUS O pPEAKUMAX SIUMUHHMPOBAHUS, (parMeHTaluM, SKCTPY3uH. THIIbI
MIMMUHUPOBaHUsA: o-, - U y- snumuHupoBanue. Mexanusmsl ElcB, (E1cB)R, (E1cB)I, El
aHUOH M YCIIOBHA MX peanu3auuu. KuHeTHueckuil 1 TepMOJAMHAMUYECKUN KOHTPOJIb PEaKLUU.
Ei- MexaHM3M: JJ0Ka3aTeNbCTBO MUKIMYECKOTO MEPEXOIHOTO COCTOSIHUS, CUH-3IIMMUHUPOBAHUE.
[Tuponutnueckoe snumuHUpoBaHue. Mexanusmel El u E2, noka3zarenbCTBO MEXaHU3MOB,
JUMUTHPYIOIIAs CTagusl M TEOMETPUS TNEPEXOAHOro cocTosiHUSA. MDakTopel, BIMSAIOLINE
Ha ckopocTh peakuuu. COOTHOLIEHHE TPOJIYKTOB SIMMUHUPOBAHHMS U HYKICO(PUIHLHOTO
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3amerienus. [IpaBuno TI'odmana. IlpaBuno 3aiineBa. KoHuenmusi nmepeMeHHOTO MEPEXOJHOTO
COCOTOSIHMSI peaKUi JIMMUHUPOBAHUS.

Mexanusmot I1eKmpo@PuinbH020 NPUCOEOUHEHUA K KPAMHBIM CEAZAM

OOmme cBeoeHHSs O peakusaX MPHUCOCIUHEHUS K KpPAaTHBIM CBSI3SAM: DIEKTPO(HIbHBIE,
HyKIeo(pubHbIE, paauKanbHble peakiuu. CTymeH4YaTble M COTJIACOBAHHBIC (CHMHXPOHHBIC)
peakuuu. KuHernueckmii M TEpPMOAMHAMUYECKHN KOHTPOJIb PEAKIUN IPUCOCIUHEHHUS.
MexaHu3M THAPOOOPHPOBAaHUS 0J€(PUHOB B HETOJAPHON cpele MpH HU3KUX TeMIleparypax.
Mexanusm ADE2, crepeoxumusi NPUCOSAMHEHHS TaJIOT€HOB, TajJOT€HBOJIOPOJOB, BOJBI
KapOOHOBBIX  KuCHOT.  OpHeHTanysi  NPUCOSAWHEHHs,  pEaKIHOHHAs  CIIOCOOHOCTb.
HykneodunpHOoe  mpucoenuHeHWe,  paguKalbHOE  mpucoeauHeHuwe.  llpucoeanneHue
K compsbkeHHbIM cucreMaM. OpueHTaluss M peakUUOHHas CHOCOOHOCTh. MexaHusm
MPUCOEUHEHMSI K LIMKJIONPONIaHOBBIM KoJibllaM. Mexanusm ADE3.

Mexanusmot I1eKmpoPuIbLHO20 APOMAMULECKO20 3AMEU{EHUSA

XapakTepucTUKa PEaKIMOHHOW CIIOCOOHOCTH dIEKTPOPUIBHBIX YaCTUII W METOJbl UX
TeHEpUPOBAHUS,  JOKA3aTelbCTBO WX  CYLIECTBOBaHHS.  ApPEHOHHMEBBIH  MEXaHU3M
ANEeKTpOGMIBHOTO 3amelieHus. Jloka3aTenabCTBO —pealn3allid MeXaHU3Ma C  y4acTHEM
ApEHOHUEBBIX HOHOB: H30TOMHbIE A(PGEKThl, BBIACIECHUE MPOMEKYTOUHO OOpa3yroLUUXCs
apeHOHueBBIX MOHOB. dakTOop pacmpeneneHus, QakTop celeKTUBHOCTH. Mrmco-3amenieHue.
OpueHnranus B 0€H30JbHOM KOJIblle. BiusHue yxoasmiei rpymmsl.

Mexanuszmol, npomexKaouiue ¢ NPOMENCYnoOUHbIM 00pa3oeanuem KapoaHuoHos

MexaHn3M apoMaTHYEeCKOro HYyKJIeo(UIbHOro 3amerieHus. Jloka3aTeabCTBO MPOMEXYTOUHOTO
oOpa3oBaHusi KapOaHHOHa, ero crpoenue. Cranus, oOIpenensionias CKOPOCTh peakKluu.
OcHOBHOM KaTaJiM3 TIpU 3aMelIeHWH Iutoxor yxoxasmen rtpymnmsl (OR) Ha o00beMHYIO
aMUHOTPYNNyY, JUMUTUpYIomas craaus. [lopsgok peakuHOHHOW CHOCOOHOCTH TajlOTE€HOB
B peakiusax HykjieopmibHOro 3aMenienus. Kune-zamemienue. ApUHOBBIM MEXaHHU3M: BIIMSHUE
cTpoeHHs cyoctpara, d3GGEKTs  yXOomsdmied TPynmbl W aTaKywoIlero Hykieodwua.
[TeperpynnupoBkwu.

C60000HOpaduKanbHbvle MEXAHUIMbL

CBoOonubie pamukanbl. CTpoeHHe, CTaOMIBHOCTh. 3aBUCHUMOCTh CTPOEHHUSI U CTaOMJIBHOCTH
OT MpUPOJBl 3amecTuTeneil. MeTonpl [0Ka3aTelbCTBa TIE€OMETPUM paaukana. VcToyHMKM
CBOOOJHBIX PAIUKAJIOB U METObl TEHEPUPOBAHUSI PATUKATIOB: TEPMOJIHN3, (POTOIU3 COCTUHEHUIA
C MEPEKUCHOM IENOYKOM, a30COCTMHEHUH, CUHTE3 U3 IPYTUX PaJuKaioB. MeXaHu3Mbl peakiui
MIPUCOETMHEHUS K KPATHBIM CBS3SIM: 3aMEIlIeHHUEe, PEKOMOUHAIIHS, TePErpyNIUPOBKU PaIUKaIOB.
Metonpl ynaBnuBaHus (paauKajdbHbIE JIOBYIIKM) U (UKCUPOBAHUS paaukaioB. ['eomerpus
AKTUBUPOBAHHOTO KOMIUIEKCA, G-IEPEXOJHOE COCTOSIHME. MeXaHu3Mbl peakui 3aMelIeHUs
B apeHax: aJKWJIUMPOBAHHME, AaApPWUIMPOBAHME, TUAPOKCHUIMpOBaHUE. (OIHOZIEKTPOHHBIE
OKUCIHTENH, OKuciaeHue ¢eHonoB. Panukanbl Kak OKUCIMTENM UM BOCCTaHOBUTEIU.
OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBINA TOTEHIIUAI.

Mexanu3zmol ¢ yuacmuem KapoeHo8, HUMPEHOE

Homenknarypa xkapOGeHoB. CrpoeHue KkapOeHEB ¢ TMO3ULMK 3aceNeHHOCTH OpoOuTaiei,
CHUHTJIETHOE W TPHUIUIETHOE COCTOSHUA, CTAOMIBHOCTh. DU3NYECKHE U XUMHUYECKHE METOJIbI
oOHapyxeHHs KapOeHOB (HUTpeHOB), moctynar Ckemna, tect OHpo, lemnzo u Hummaer ans
YCTaHOBJICHHUsSI MYJbTUIUIETHOCTH KapOeHoB. Peakiuu kapOeHOB (HUTPEHOB) C aJKEHaMH,
JIKUHAMHU U JIp. COCAMHEHMSIMM, COJIEpXKAIUMH KpaTKue CBs3U (YriepoA-yriepoJl, yriepoa-
rerepoatoM). Buenpenue kap6enoB B C—H cBsa3p, auMmepusanusi, KOMILIEKCOOOpa3oBaHUE,
IpEeperpynnupoBKi. MeTo/lbl TeHepUpoBaHHUs KapOEHEB, HUTPEHOB: O-3JIMMHHHUPOBAHUE
TaJIOTEHUJIOB,  O-AECTUAPOTAJIOr€HHPOBAHUE,  O-2JMMHUHUPOBAHUE  TPEXWIECHHBIX  LHMKIIOB,
pa3ioKeHue  AUa30aJKaHOB,  O-dIMMHHHMpoBaHME  (O-3aMEIEHHBIX  T'MIPOKCHIAMHUHOB,
TepMUYecKoe, HOTOXUMUYECKOE pa3IokKeHUe a3uIoB.

Ilepezpynnupoexu (mexanusmot)

[lonsTiE  meperpynnupoBKH. MexaHu3Mbl ~ IEPErpyNnIUpOBOK: reTepOINTUYECKHE,
TOMOJIUTUYECKHE, CHUTMaTponHble, nepuimkindeckue. Knaccudukamus mneperpyninupoBoK:
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1,2-, 1,3- u 1,n-meperpynnupoBku. ['eoMeTpus aKTHUBHPOBAHHBIX KOMILJIEKCOB YKa3aHHBIX
NIEPErPyIIIUPOBOK. CB00OIHOpaAMKAJIbHbBIE HIEepErpyNIIUPOBKH. DnexTpoduIbHbIe
NEpPErpyNnupoBKU. MexaHU3MBbl 3JIEKTPOLMKIMUECKUX IeperpynnupoBok. Heuuxinueckue
neperpynnupoBkd. Hykneodunbable mneperpynmnupoBku. llpupoma murpamnuu, crnocoOHOCTh
rpymnn K Murpanuu. Jlansaue HykieopuibHbIe TeperpynImupOBKH.
Mexanusmol peakyuil OKUCIEHUA U 60CCHAHO6NEHUSA
[TonsiTHEe peakuuii OKUCIEHUS U BOCCTAHOBJIEHUS B OPraHUYECKOM XMMMHU, CTETIEHb OKUCIICHUS.
Knaccugukanuss peakiuii OKHCICHHS W BOCCTaHOBJIEGHHS 1O Bebepry: mpsmoii mepeHoc
AIIEKTPOHA, THIPUIHBIN MEpeHOC, MepeHoc atoma Boaoponaa. OOpazoBaHHE CIIOKHOA(DUPHBIX
UHTEpMeIuaToB. MexaHu3M 3amelleHus. MeXaHu3M MPUCOECIUHEHUS-OTIIeIIeHUs. [ pynmbl
peakuuii okucieHus (kiaccupukauus 1O TUNY u3MeHeHus cBssel). Kiaccudukanus
[0 IPUHIMUITY OCYLIECTBIISIEMBIX B pEakUUu MpeBpalleHuil GyHKIMOHAIbHOW rpynmnsl. Kiaccel
OKHUCJIUTEJICH: NPOU3BOAHBIE MEPEXOJHBIX METAJIOB, IEPOKCUIHBIE OKHUCIMTEIH, O30H,
KHUCITIOPOJ, JPYTU€ OKHUCISIONIME areHThl. MeXaHu3Mbl OKHCIIEHHS CIHPTOB, ajbJAErHJIOB,
HENpeJeNbHbBIX COCIUHEHUN MPOM3BOAHBIMU  MEPEXOJHBIX METaNIOB, MEPOKCUIAHBIMU
COEJIMHEHUSIMH, 030HOM U KHcJopoJ oM. OKUCIIEHHE M0 alIMIbHOMY MOoJ0XkeHuto. OKuciaeHue
(eHOJIOB M apOMATUYECKUX AaMHMHOB JI0 XMHOHOB. MeXaHM3Mbl OKHCIIEHUS a30TUCTBIX
coeuHeHUN (TUOPa3HHOB, THUAPA30HOB U TUAPOKCHIAMHUHOB). MeXaHU3Mbl OKHCIIEHHUS
riukose. OKHUCIHTENbHOE pACUICIUIEHHE KETOHOB, ajbJETHJ0B W CHUPTOB. MeXxaHN3MbI
OKHUCJICHHUS OOKOBBIX Lieriel apomMaTHYecKuX coeauHeHuil. Mexanus3m BocctaHoBieHus C=0O
rpynmnsl g0 MetuneHoBod no Knemenceny u Kiwkxnepy-Bonbdy. BoccranoBneHue pa3inuHbIX
(GYHKIMOHATIBHBIX TPYNI THAPUAAMU METAJIOB M HX KOMIUIeKcaMu. BoccTtaHoBieHue
MeTajylaMd B KHUCJIOH cpede, B IIEJNOYHOM cpene (KUAKMNA ammuak). MexaHu3M
BOCCTaHOBUTEIHLHOTO COUYETAHUS allbJIETUI0B U KETOHOB.

4. Komnerenuuu, popmMupyembie B pe3yJabTarTe 0CBOCHUS IMCHUIINHDI

e (Cnoco6GeH OCyIIeCTBJIATh MOUCK, KpUTUUECKUH aHa/iu3 WHGOpPMaALUHK, NTPUMEHSTh
CUCTEMHBIN MOAXO0/, [I/Is pelleHUs NoCTaB/JeHHbIX 3a4a4 (YK-1)

e (CnocobeH aHaJM3UpPOBaTb M UHTEPHPETUPOBATh pe3yJbTaTbl XUMHUYECKUX
3KCIIePpUMEHTOB, Hab toAeHu u uamepenunt (OIK-1)

e (CnocobeH MpoOBOAUTH C COOJIIOJEHUEM HOPM TEXHHUKHU 06€30MacHOCTH XUMMHUYECKUHN
3KCIIEPUMEHT, BKJ/IIOYas CUHTE3, aHa/IM3, U3yYeHHUe CTPYKTYypPbl U CBOMCTB BeLeCTB
¥ MaTepuaJioB, UCCejoBaHKe npoleccoB ¢ ux ydyactueM (OIIK-2)

e (CnocobeH NMPUMEHATH pacieTHO-TEOpPeTUYECKHME MEeTOJIbl JIJI1 U3y4YeHUs CBOUCTB
BElleCTB M IMPOLECCOB C HMX Yy4YacTUEeM C MCIOJb30BaHUEM COBPEMEHHOU
BbIYUCIUTEeNbHOU TexHUKH (OIIK-3)

e (CmocobeH HWCHO/Ib30BaThb  CyUleCTBYWOIIME NpOrpaMMHble  NPOAYKTbl U
MHGOpMaLMOHHble 0a3bl JaHHBIX [Js pelleHWsA 3ahad NpodecCUOHaTbHOU
JleITEeJIbHOCTU C yYeTOM OCHOBHBIX TpebOBaHWM MHOPMALMOHHOW 6€30MacHOCTHU
(OITK-5)

e (CnocoGeH BbIOMpATh U UCIOIB30BATh TEXHUYECKUE CPEJICTBA M METOJIbI UCIIBITAHUN TS
pelIeHHus HCCIeA0BaTeNbCKUX 3a7ad XMMHUYECKOW HaIpaBJICHHOCTH, IOCTaBJICHHBIX
crieraarcToM 6osiee Boicokoit kBamuduxaruu (ITK-1)

e CnocoOeH Oka3bIBaTh MH(YOPMALTMOHHYIO MOAJAEPAKKY CHELHATUCTaM, OCYLIECTBISIOIINM
Hay4yHO-HcchenoBarenbekue padbots (ITK-2)

5. Ilnanupyemble pe3yJbTaThl 00y4eHHs
B pesynbpraTe 0CcBOEHUS AUCLUIIIMHBI CTYACHT NOJIKEH:

3Hamy:

. XMMHMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTraHUYECKUX COEIMHEHUN;

. OCHOBHBIE THIIBI MEXaHHW3MOB OPIaHMYECKUX pEaKLUH, B TOM YHCIE, MPOTEKAIOLINX
C y4acTHEM KaTaJIu3aTOPOB, METOAbI UX UCCIIEJOBAHMUS;
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J (GbyHIaMeHTaJIbHBIE pa3eibl OPraHMYeCKOW XHMHH, Kacalolluecs CTpOeHHUs, (u3nko-
XMUMHMUYECKUX U XUMUYECKUX CBOICTB OPraHNYeCKUX COECTUHEHUII;

ymembp:

J MIPOTHO3UPOBATh PEAKIMOHHYIO CIIOCOOHOCTh OPraHMYECKUX COEAWHEHHH, MCXOIS U3 UX
CTpOEHUS;

eénaoemu:

. TEPMHHOJIOTHEN, HAyYHOU, yUeOHON U CIPaBOYHOM JINTEPATypO [0 OPraHU4YECKON XUMHUU
U OpraHUYeCcKOMY KaTalusy;

J MeTOJaMH  (PU3UKO-XMMUYECKOTO M CHEKTPAIBHOTO aHaliM3a IMPH BBIOOpPE alropuTMa
M3Y4EHUs MEXaHU3Ma OPraHUYECKUX peaKuil.
6. O01mast TPy10eMKOCTb JUCIHUIJIMHBI:
2 3aueTHBIC enuHUIIBI (72 "aca).
7. ®opMa KOHTPOJIA:
[IpomexyrouHas arrectanus — 3a4et (7 ceM.).

I/I36paﬂm,1e rjiaBbl Heopra}mquKoif[ XUMHHU

1. MecTo mucuunauHbl (MOAyJis1) B CTPYKType 00pa3oBaTe/bHOH MPOrpaMMbl
JMuctunnuna «30paHHbie TJ1aBBI HEOPraHWYECKON XUMUW» BXOJIUT B BAPHATUBHYIO YacTh
omoka b1 «Jlucrumuasl (MOoaynH)» Kak auciuruinHa o Beidopy b1.B.JIB.7.1.
2. leab ocBOEHMS AN CIUTIIMHBI;
. 03HAaKOMJICHHUE CTYJICHTOB ¢ M30paHHBIMU pa3/ielaMi HEOPraHUIECKON XUMHUH.
Br16op pasnenoB ompeneneH TEHACHIUSIMH Pa3BUTHS HEOPraHWYECKOW XWMHUHU B TOCIICTHUE
TOJIBI.
3. Kpartkoe coagep:xaHue TUCHMILIHHBI
CoBpemennoe cocrosinue Ilepuoauveckoii cucremnl .. MenaeneeBa
[Tepuonnueckuii 3akon .M. MeHneneeBa kak 0JJuH U3 OCHOBHBIX 3aKOHOB MPUPObl. OCHOBHBIE
3akoHOMepHOCTH B Ilepuonunueckoit cucreme. Ponb J€rkux 5>I€MEHTOB B KOCMOXUMHH
1 OmoxmMHueckux mporeccax. [Ipobiaema cBepXTsiKenbiX (TpaHc(hepMUEBBIX) JIEMEHTOB.
Bbopuabl, KapOuabl, HUTPUABI
CrexuoMeTpuueckue THUIBI OOPUIIOB METaUIOB, OCOOCHHOCTH CTPYKTYpP KPHUCTAJUIMYECKUX
pElIeTOK TUMHUYHBIX UX TIpenactaButeneil. OCOOEHHOCTH KPUCTAJUIMUECKUX PELIETOK KapOHI0B
MIEPEXO0IHBIX METAIJIOB, KallbLius, 60pa. HUTpuIbpl 31eMEeHTOB, UX KiIacCHpUKAIIHS.
Oxcuabl 00pa U MX NPOU3BOIHbIE
CoBpemeHHOE cocTosiHHEe XUMHUH 00pa. OCOOEHHOCTH CTPOCHUS NEKTPOHHOU 000JI0UYKH aTroma
6opa. @parMeHThl CTPYKTYpP. DIEMEHTbI HOMEHKIIATypbl O0paTOB.
CoeanHeHNs BKIIOYEHHUA
MecTto coenuHeHUl BKIIIOUEHUS] B XUMUU. OCHOBHBIE MOHSTUS, ONPEACIICHUS, TEPMUHOJIOTHSL.
KomnoHeHTbl «rocth» M «x03siuH». Heoprannueckue coeauHeHus BHenpeHus. Kunermueckas
Y TEpMOIMHAMHYECKAsi YCTOMUYUBOCTb.
XuMHSA OKCHI0B S-3JIEMEHTOB
BBenenue B xumuioo okcunoB. CrocoObl monydeHus. JBoiiHble Okcuabl. OKCHIBI II1EJIOYHBIX
U [IENI0YHO3EeMETbHBIX MeTalioB. CrocoObl MONydyeHHsl, 0COOEHHOCTH CTPYKTYPBI, CBOWCTBA,
MIPUMEHEHHUE.
X¥MHUSA COeIMHEHUH NePexXoAHbIX 3JIeMEHTOB
OCHOBHBIE OTJIMYHUTEIbHBIE CBOHCTBA OKCUIOB S-, -, p-, f-a7eMeHTOB. ['HIAPOKCHIBI U OKCOCOJIH
MEePEXOTHBIX METAJIOB.
Moau0aaTsbl — OOIIMPHBIA KJIACC OKCHIHBIX COeIMHEHUI
Kpucrannudeckas  cTpykTypa W CBOWCTBa  MPOCTBIX  MOJUOIATOB. Tepmonus
KpucTtaymoruapatoB. Meroabl uccinenoanus. [Ipumenenne monubnatoB. [lommmonnOaaTs.
Monubaatel  OJHO-BYXBaJCHTHBIX, OJHO-TPEXBAJICHTHBIX U  OJHO-YETHIPEXBAJICHTHBIX
aneMeHTOB. CTpPyKTYpHBIE THUINBI W CBOWCTBAa. TpoitHble MONMHOATHI, WX KIacCHUpHUKAIUS,

123



CTpykTypbl. CrocoObl TONy4eHHsS. 3aKOHOMEPHOCTH (a3000pa3oBaHus B MOJIHOJATHBIX
cUCTEMaX.
IlocTanoBka 3a1a4M ¥ BbINOJIHEHHE HCCIEI0BAHUI
MetonuuHocts uccnenoBanuil. KommiekcHoe ucnonp3oBaHue meronoB. [Ipumenenne OBM
B uccienoBanuu. Kpurepun onieHKH pe3ysibTaTOB UCCIEA0BAHUMN.

4. Komnerenuun, gopmMupyemblie B pe3yJibTaTe 0CBOCHHS JMCIUIIMHBI:

e (Cnoco6GeH OCyleCTBJIATh MOUCK, KpUTUUYECKUH aHaau3 MHOpMaLUY, NIPUMEHSATh
CUCTEMHBIN MOAXO0/, [/ pellleHUs NOCTaBJeHHbIX 3a7a4 (YK-1)

e (CrnocobeH aHa/M3UPOBaTb M HWHTEPIPETHUPOBATH pe3yJbTaTbl XHUMHUYECKHUX
3KCNepUMEeHTOB, HabtoAeHni U uaMmepenui (OIK-1)

e (Cnocob6eH MNPOBOJUTH C COOIIOJIEHUEM HOPM TEXHUKH 6€30MacHOCTH XUMUYEeCKUN
3KCIIePUMEHT, BKJ/IIOYas CUHTE3, aHa/IU3, U3yYeHHe CTPYKTYpPbl U CBOMCTB BeLeCTB
Y MaTepHuaJioB, McCejoBaHKe MPOILeccoB C Ux yyactueM (OIK-2)

e (Cnoco6eH NMPUMEHATb pPacyeTHO-TEOPETUYECKUE METOJIbl JJIs U3y4yeHHs CBOMCTB
BElleCTB M IPOLeCCOB C HMX Yy4YacTUeM C MCIOJb30BaHUEM COBPEMEHHOU
BbluMcaAUTebHOU TexHuku (OI1K-3)

e (CrnocobeH MCNOJIb30BaThb  CYLIECTBYIOIIUME INpOrpaMMHble  HOPOAYKTbl U
MHPOpMallMOHHble 6a3bl JaHHbIX /[JIs1 pelleHUs 3aAad4 MpodeccHMoHaIbHON
JlesITeJIbHOCTU C Y4€TOM OCHOBHBIX TPeOOBaHHWN MHPOPMALlMOHHONW 6€30MacHOCTH
(OIIK-5)

e (CnocoGeH oka3pIBaTh HHPOPMATMOHHYIO MOJIEPKKY CHEUAINCTAM, OCYILECTBISIOUIIM
Hay4HO-HUccaenoBarensckue padoTsl (ITK-2)

5. Ilnanupyemble pe3yJabTaThl 00y4eHU s
B pe3ynbraTe 0cBOEHUS AUCUUILIMHBI CTYACHT HOJIKEH:

3HaAMb:

° OCHOBHBIC 3aKOHOMEPHOCTH HW3MCHEHHUS (YHIAMEHTAJIbHBIX CBOWCTB DJIEMEHTOB
U ux coenquuenuit B [lepronnueckoit cucreme;

) 0COOEHHOCTH XUMMH S-, P-, d- u f-31eMeHTOB;

° cnenupuKy XUMHUH CII0)KHOOKCHTHBIX COSTMHEHNH MOJIHO IeHA;

ymemup:

° aJanTUpOBaTh 3HAHWUS M YMEHHUSA, TIOJIYUCHHBIC TIPH H3YYCHUU JIUCIMIUIMHBI,

K PEIICHHUIO KOHKPETHBIX 3a7a4, CBA3aHHBIX C MPOpeCCUOHATBHON AEITETbHOCTHIO;
e1aoemn:
J METO0/IaMU NTOCTAaHOBKHU 33JIa4M U MTPOBEJICHUS UCCIIEI0BAHUIN.

6. O01mas TPy10eMKOCTb JUCHUIJIMHBI:

2 3aueTHbIC enuHHUIIBI (72 Yaca).

7. ®opmMa KOHTPOJISA:

[IpomexyTrouHas aTTectanus — 3a4et (7 cem.).

HN30panHbIe r1aBbl OPraHM4YecKOM XMMHUM

1. MecTo mucuunauHbl (MOAYJIs1) B CTPYKType 00pa3oBaTeIbHOM NMPOrPaMMbl
JucuumnHa «/30paHHble TaBbl OPraHUYECKONM XMMUW» BXOJIUT B BapUaTHBHYIO 4acCTh
6moka b1 «/lucuumirHbl 1 MOAYIN» KaK JUCHUIUIMHA o BeiOopy b1.B.JIB.7.
2. llenu ocBOCHMS JMCHUIINHBI:
o O3HAKOMJIEHUE CTYJEHTOB C M30paHHBIMU Pa3/ielaMU OPraHMYECKOW XUMUH.
Br160p pasnenoB omnpeseneH TeHACHIUAMEI pa3BUTHS OPTraHUYECKON XMMHUH B IOCIIETHHE TObI.
3. KpaTkoe conep:kaHue JUCHUILINHBI
3amuTHBIC TPYNNHPOBKH B OPraHMYeCcKON XMMHH
BBenenue B Teopuro 3amuTHBIX rpymnn. Knaccudukanus, TepMHUHOJIOTHS, OOIIME MPUHIUIBI
UCTOJb30BAHUS 3alIMTHBIX TPYyNN B opraHudyeckoil xumuu. Crenupuka ¥ OCOOCHHOCTU
OpPraHMYECKUX IPOU3BOJHBIX, HCIOJIB3YEMBIX B KauecTBE 3alUTHBIX rpynn. [Ipakrnyecku-
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3HauuMMble 3alIUTHblEe Tpynnbl. CTpareruss W TaKTUKAa IPUMEHEHHUS 3allUTHBIX TPYII B
OpraHu4ecKoM cuHTe3e. MeToabl BBIOOPa, CIIOCOOBI M TPUEMBI BBEJICHUS 3aIIUTHBIX TPYIII.
IleperpynnupoBKH B OPraHU4ecKOH XUMMHU
[leperpynnupoBKu Kak 0coObIl BUJ XMMUYECKOIO IoBeneHus. lleperpynnupoBouHble peakun
B OpraHMYecKOW  XHMHHU:  Kilaccuukanusi,  3HA4YeHUWE, TNpUMEHEHHe. VIMeHHbIe
neperpynnupoBku: ['opmana, Yanmena, Jloccena u np. IleperpynnupoBkyd B OpraHM4eCcKOM
CHUHTE3E.

4. Komnerenuuu, gopmMupyemblie B pe3yJibTaTe 0CBOCHHS IMCIHUIIMHBI:
. CMOCOOHOCTh K TIOMCKY M TIEPBHYHON 00paboTKe HAaydyHOH M HAayYHO-TEXHUYECKOMH

undopmarmu (OI1K-5);
. BJIaJICHUE CUCTEMOM (yHIaMEHTaIbHBIX XuMU4eckux nmoustui (I1K-3).

5. Ilnanupyembie pe3yJbTaThbl 00y4eHH s

B pe3ynbpTaTe 0CBOCHUS AMCIUIUIMHBI CTYJICHT AOJIAKEH

3Hamy:

. METO/1bI BBIOOpA, CTIOCOOBI U TPUEMBI BBEJICHHSI 3aILIUTHBIX TPYIII;

. KJ1acCU(UKAIHUIO, 3HaYeHHeE, pUMEHEHNE MeperpynnupoBOYHbIX peaxkuuit
B OPraHUYE€CKOM CHHTE3E,;

ymemb:

J aJanTupoBaTh 3HAHWA W YMEHHs, T[IOJyY€HHbIE TP W3YYEHUHU JUCLMILIUHBL,

K peIIeHNI0 KOHKPETHBIX 33]1a4, CBA3AHHBIX C MPO(HECCHOHATBLHOM NeATeTbHOCTHIO;
enademp:

L TCOPECTUYCCKUMU TMPEACTABIICHUAMUA OpFaHI/I‘IeCKOﬁ XUMHUH, 3HAHUIMH O COCTaBC,
CTPOEHUM U CBOWCTBAaX OPraHMYECKHUX BEIECTB — MpPEICTaBUTENIEH OCHOBHBIX KIIACCOB
OPraHN4YeCKUX COCTUHECHUH;

. CTpaTeruei U TaKTUKOM MPUMEHEHHs 3alUTHBIX TPYII B OPraHUYECKOM CHHTE3E.

6. O01mas TPyA0€eMKOCTb AU CHUIJINHBI:

2 3aueTHBIC enuHUIIBI (72 Jaca).

7. ®opMa KOHTPOJIA:

[IpomexxyTounas arrectamus — 3a4et (7 cem.).

MeTtoabl HEOPraHuIeCKOro CHHTE3a

1. MecTo nucuunianHbl (MOAYJis1) B CTPYKTYype 00pa3oBaTeibHO MPOrpaMMbl

Jucuumnuna «MeTo1pl HeOpraHMYeCKOT0 CHHTE3a» BXOJUT B BapUaTHUBHYIO YacThb OJIOKa
b1 «/Iucuummmas! (MOIyNIN)» Kak aucuuIuiiaa mo Beioopy b1.B.JIB.8. 1.

2. Ilesik oCBOEHUS AUCHUILIMHDBI:

L4 OBJIAICHUC OCHOBAaMHU IOJJIYYCHHS HCOPraHWMYCCKUX BCHICCTB U MATCPUAIOB, 3HAHUAMHU
0 croco0ax CUHTE3a HCOPraHNYCCKUX COGHHHGHHﬁ;
L4 (1)OpMI/IpOBaHI/IC HABBIKOB HMCCJICO0BATCIIA, CII0COOHOTO OCYIICCTBUTDb BH60p MECTOJa

CHHTE3a, TPAMOTHO MPOBECTH 3KCIIEPUMEHT U UIEHTU(PULIUPOBATH MOJyYCHHbIE BEIIECTBA.
3. Kpartkoe coagep:xaHue QUCIHILIAHBI
Heoprannuyeckuii CHHTE3 M €ero BO3MOKHOCTH
OcHoOBHBIE dTanbl pa3BUTHA U POJIb HEOPTaHUYECKOIO CUHTE3a B HAYKE M TEXHUKE; B3aMOCBS3b
C IIPOU3BOJICTBOM.
XHMHYECKHE PeaKIHMH C y4acTHeM ra3oo0pasHbIX, *KMIAKHX M TBepabIX ¢a3. Kpucramibl
U pacTBOPbI
BapuanThl cuctemaTrnzaiuy METOJ0B HEOPraHMYECKOTo CHHTE3a (M0 KiaccaM CHHTE3HpPYEeMBbIX
COCIMHECHHUM; IO TUIIAM XUMUYECKUX PEaKLUUM, HUCIIOIb3YEMBIX B CHUHTE3€, [0 arperaTHoOMy
COCTOSIHHIO KOMIIOHEHTOB). [ IpuHIMIIEI BEIOOPA METOI0B MOTyYEHHSI HEOPraHUYECKUX BEIIECTB.
YHuBepcaibHBIl pacTBOpHUTENb — BOAA. Meroabl OcamxIeHUss U3 BOAHBIX PacTBOPOB.
CuHTe3 M3 HEBOIHBIX PACTBOPOB
Mopnenun cTpykTypsl BOJbl. Teopum TuAaparaluu. 3aBHCHUMOCTh COCTaBa COEIMHEHUs
OT COCTOSIHMS HOHOB B pacTBope. OcoOEHHOCTM CHUHTE3a M3 BOJHBIX pacTBOPOB. Bribop
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ONTUMAIBHBIX YCIOBHH OCXJICHHUS W METOJMKH OJKCIIEpUMEHTa. MEeTOobl HUCCIe0BaHUs
MaTOYHBIX PacTBOPOB: pH-MOTEHITMOMETPHS, KOHTYKTOMETPHUS, HU(DETOMETPHSI U Ip.
TBepaodasHblii CHHTE3 HEOPraHUYECKUX COCAUHECHUM
Obwgue npeocmasieHus 0 mMepMOOUHAMUKE, MeXAHU3ME U KUHemuKe meepoodhazHvix
peaxkuuil
TepmoguHaMudeckass OLEHKAa BO3MOXKHOCTH TBepAo(dasHOTo B3amMojneicTBusA. SBieHus
pasymnopsiioueHuss B KpUCTaIax. Tumbl aAe(eKToB B TBEpAbIX Tenax. DU3NKO-XHMHYCCKHE
(hakTophI, ONPEICIIAIOMINE MEXaHU3M TBEpI0(a3HbIX peakinii. OCHOBHBIC TIOHSTHS U METOJIbI
M3y4YeHUs] KUHETUKH TBEpAO(a3HbIX peakiuid. BinsHue OCHOBHBIX YCIOBHI MPOTEKaHUS
IIpolLecca Ha €ro CKOpOCTb.
AxmueHnoe cocmosanue meepoopazHvlx peazeHmos u nPooOyKmos
[Ipupona akTUBHOTO COCTOSIHHSI TBEPIBIX Tel. AKTUBUPOBAHHE TBEPAO(Aa3HBIX pPEarecHTOB
W3MEHEHHEM MX XUMUYECKOW M TEPMHUYECKOW MPEeTUCTOpUH. AKTUBUPOBAHUE TBEPIBIX ¢a3
BBEJCHUEM MHKpOJ00aBOK. MexaHWYeckoe aKTUBHUPOBAHHE WHIWBHUAYAJIbHBIX pPEareHTOB
U UX cMmeced. AKTHBUPOBAHME pEAKIIMOHHBIX CMeceil B Tmpolecce TBepa0¢ha3HOTO
B3aUMO/ICHCTBHSL.
Memoovt cunmesa meepoogaznvix mamepuanos
CrmocoObl  kmaccupuKamuy  METOJOB  CHHTe3a TBepaodazHblx MaTepuanioB. CHHTE3BI
C WCIIOJIb30BaHWEM (PU3NYECKUX METOJOB TOMOTCHM3AIlMd HCXOJHOW cMecu. Kepammueckuit
cuaTe3. CamMOpacmpOCTPAHSIIONINICS BBICOKOTEMIEPATYPHBIM CHHTE3. METOIbl  «MSATKOU
xumMun». BpiObop meroma TBepaodazHoro cuHTe3a. MeToauueckrue OCOOCHHOCTH TPOBEICHUS
TBepAo(dasHoro cuHre3a. Tunuynble ommOku. TBepaodas3Hblii cHHTE3 MOJIMOAATOB
1 Boab(dpamatoB. CTpaTerus MOUCKa HOBBIX CIIOKHOOKCHIHBIX COCTUHEHUM.
Memoowvt uoenmuguxayuu npodykmoe meepooghaznozo cunmesa
PentrenoBckue Metonsl. BosmokHocTH M orpannuenus. Vcnonp3oBanue 6a3wl ganHsix |CDD
JUIs TPOBEACHUS PEHTreHOo(a30BOro aHanmus3a. [ epMOaHaIUTHUYECKHEe METOAbl. MeToabl
KoJie0aTeNbHON CIEKTPOCKOIHH.
HeTrpagnumnoHHble MeTOIbI CHHTE3A
Kpuoxumunueckne TtexHosorud. CHHTE3 ¢ UCIOJIB30BAaHUEM MHUKPOBOJHOBOIO HarpeBa
U yIApHOTO CKaTus MpH B3pbiBe. [1a3MeHHbIN cHHTE3.

4. Komnerenuuu, (popmMupyembie B pe3yibTarTe 0CBOECHUS IMCHUIINHDI .

e (CnocobeH OCylecTBJIATh MOUCK, KPUTUYECKUM aHa/IW3 WHPOpPMaLUH, IPUMEHATh
CUCTEMHbIN NOAXO0/ [Jis pelleHus NoCcTaBJeHHbIX 3a7a4 (YK-1)

e (CnocobeH aHaJU3UpPOBaTb M WHTEPHPETUPOBATh pe3yJbTaTbl XUMHUYECKUX
3KCIepUMEHTOB, Hab/loaeHur U uamepenun (OIK-1)

e (CnocobeH MpOBOAUTH C COOJIIOJEHUEM HOPM TEXHHUKHU 06€30MacHOCTH XUMHUYECKUHN
3KCIIEPUMEHT, BKJ/IIOYasl CUHTE3, aHa/Iu3, U3yYeHHe CTPYKTYpPbl U CBOMCTB BeILeCTB
¥ MaTepHaJioB, UCCejo0BaHUe npolieccoB ¢ ux ydyactueM (OIIK-2)

e (CnocobeH MPUMEHATh pacieTHO-TEOpPeTUYECKHE MEeTOJIbl JIJI1 U3y4YEeHUsI CBOMCTB
BElleCTB M IMPOLECCOB C HUX Yy4acTUEeM C MCIOJb30BaHUEM COBPEMEHHOU
BbIYUCIUTeNbHOU TexHUKH (OIIK-3)

e (CnocobeH HCHOJIb30BaThb  CyUIeCTBYWOIIME NpPOrpaMMHble  NPOAYKTbl U
vHbOpMaLMOHHble 06a3bl JaHHBIX /JJs pelleHWs 3aAady NpodecCUOHaTbHOU
JleITEeJIbHOCTU C yY€TOM OCHOBHBIX TpebOoBaHWM MHPOPMALMOHHOW 6€30MacHOCTHU
(OITK-5)

e (CnocoGeH BbIOMpATh U UCIOIH30BATh TEXHUYECKUE CPEJICTBA M METOJIbI UCIIBITAHUN TS
pelIeHusi MCCIIEOBATEIbCKUX 3a/ad XUMHUYECKOM HampaBI€HHOCTH, MOCTABICHHBIX
crienuanucToM 6osee Boicokor kBamudukarmu (ITK-1)

e (CnocoOeH oka3bIBaTh HHGOPMAITMOHHYIO MOIEPKKY CIEIUATNCTAM, OCYIIECTBISIONIUM
Hay4YHO-HccienoBareabckue padoter ([TK-2)

5. Ilnanupyemble pe3yJbTaTbl 00y4eHHs
B pe3ynbpTaTe 0CBOEHUS AUCIUIUIMHBI CTYJICHT HOJIAKEH:
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3Hambs:

J CYUIHOCTh pe€akUuid ¢ TMpOILECCOB, JIEKAIMX B OCHOBE pAa3IMUHBIX METOJOB
HEOPraHUYECKOIro CUHTE3a;

. OCHOBHBIE METO/IbI MICHTU(DUKAIIUN TTPOIYKTOB HEOPTaHUIECKOTO CHHTE3a;

ymemup:

J CaMOCTOSITEIIEHO BEIOMPATh M 000CHOBBIBATH METO/I CHHTE3a KOHKPETHOTO COCAMHEHUS;

. OpUEHTHPOBAaTbCS B COBPEMEHHOM JIUTEpaType IO HEOPraHM4YECKOMY CHHTE3Y,

MOJIL30BAThCS CIIPABOYHBIMU MaTE€pHajIaMH MPU BEIOOpPE YCIOBHI OCYIIECTBICHHUSI CHHTE3a
KOHKPETHOTO COCTMHEHUS;
eénaoemu:
J METOJITaMH CHHTE3a U HJICHTU()UKAITUN HEOPraHNIECKUX COCTNHEHHA.
6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:
3 3auetHblie eauHuIbl (108 gacos).
7. @opMa KOHTPOJIA:
[IpomexyTouHas aTTecTanus — 3K3aMeH (5 cem.).

MeToanl OPraHnveCcKoro CMHTe3a

1. MecTo ucuunauHbl (MOAyJis1) B CTPYKType 00pa3oBaTe/bHOM MPOrpaMMbl

Juctumnnuna «MeToIpI HEOPTaHMYECKOTO CHHTE3a» BXOJIUT B BApHATUBHYIO YacTh OJ0Ka
b1 «/lucuuminael (Moaynn)» Kak TUCHUIUIMHA o BeIOopy b1.B.J[B.8.2.

2. leab ocBOEHMSI AN CIUTIIMHBI;
J yriIyOJIeHWe 3HaHWM CTYJCHTOB B O0OJAaCTH METOJ0B OPraHMYECKOTO CHHTE3a, Pa3BUTHE Y

HUX XUMHYECKOTO MBIIIJICHUS.

3. Kparkoe cogep:xaHue TUCHMILIHHbBI
BBenenue
Kpatkass wuctopusi pa3BuTHus oOpraHudeckoro cuHre3a. OOmMe MEeTOAbl MOJyYEHHUS
MIPOMEXYTOUHBIX MPOAYKTOB. OCHOBHbIE BHIbBI ChIpbsi. KonuuecTBo cTaauid, JOCTYIMHOCTh
peareHToB, OJHO3HAYHOCTh MPOTEKaHUS peakuuil U Apyrue (QakTopbl, BIUSIOUIME Ha 3TOT
BBIOOD. CeneKTUBHOCTD: CyOCTpaTOCENeKTUBHOCTD, MPOIYKTOCEIEKTUBHOCTb.
XeMOCENEeKTUBHOCTh peareHTa. PernoceneKTuBHOCTh peakiuii. CTepeoCceeKTUBHOCTh PEaKIUi
B orpaHuyeckoil xumuu. [loHsATHE O CKpBITONW (YHKIMOHAIBHOM TpyNIe U CHHTETHYECKOM
SKBHMBAJICHTE pearcHTa.
IIpakTHyeckoe ocyllecTB/IeHNE OPraHUYEeCKOIr0 CHHTe3a
TpeboBanusi k peareHtaM u anmapatype. CHHTE3Bl «in one pot», MaTpUUYHBIA METOJ
Meppudunna. Ilonsarue o TEMIUIATHOM CHHTE3€, TaHAEMHBIX U JOMHHO-pEaKiusx. MeToibl
BBIZICTICHUS] TPOAYKTAa: OCAKICHHE, BbICAIIMBAHUE, IKCTPAKIMS, KPUCTAIU3AIUs, TMEPEroHkKa.
[Ipocras neperonka u pekruduxaius. OcoOEHHOCTH MEPEroHKH B Bakyyme. XapaKTepHCTHUKa
MPOJIyKTa peakiuu. MakpOCKONMMYECKHE XapaKTEePUCTUKU: TeMIlepaTypa IUIaBICHUs U KUTICHUS,
MoKa3aresb MPEJIOMIICHUS, JaHHbIE XpoMaTorpaduu U 3JIEMEHTHOro aHanu3a. MoJeKylspHbIe
xapakrepuctuku: criekrpockonust AMP u UK. Enunnunas cranus cunreza. CyOcTpaT, peareHr,
pacTBopuUTEINb, KaTanu3aTop. MexdasHblil KaTanu3 U MexQa3Hble MePeHOCUHKH.
PacrBopuTesn, HX THIIBI
KucnotHo-ocHOBHBIE CBOMCTBa pacTBOopuTenel, aBTonmporonu3. [loHsTHe 0 cynepkucioTax,
MpUMEPBl PEAKUUN B CyNEepKHUCHbIX cpeaax. OCHOBaHUSA, MCHOJb3YEMbIE B OPraHUYECKOM
CUHTE3€: LIEN0YH, TUAPUIbI, aMUIbl, 3aMELIEHHbIE aMU/bl IIEJOYHBIX METAJJIOB, TPETHYHBIE
amMuHbl. [loHSATHE O CymepOCHOBaHHSIX: PAaCTBOPHI THAPOKCHIA Kalusi U TPET-OyTHiiaTa Kaaus
B JIMCO. Cynepkputudeckue >KuAkocTH ((Iouabl) Kak pacTBopuTenu. PactBoputenw,
HCIOJIb3yeMble B OPraHUYECKOM CHHTE3e: TUATHIIOBBINA 3up (3¢dup), Terparunpodypan (TI' D),
STHJIOBBIM CIIUPT (COMPT), METUJIOBBIM CIUPT (METAHOM), alleToH, O€H30J, TOIY0J, XI0podopm,
reKcaH, MeTposiekHblil a¢up, auMeruicynbdokcua (AMCO), mumermndopmamun (JIMDA).
[Ipumecu, conepkamuecss B PacTBOPUTENSAX, TOKCHKOJIOTMUECKHE CBeleHUs. MeToabl
MIPUTOTOBIIEHUS “a0COMOTHBIX pacTBoputeneii: adpup, TT D, rexcan, sTaHomd, XI0POHOPM.
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Oxucienue

Peakuuu oxucnenusi. OKMCIUTENN U KaTaJIU3aToOpbl IpolieccoB okucieHus. Okuciaenue 0eH3oua,
HaTaIMHA W aHTpaleHa 10 apoMaTHYecKoMy Kojblly. OkucieHne OOKOBBIX —Ieren
QIKUJIAPEHOB W TETEPOLMKIMYECKUX COCAMHEHUH 10 ajibJeTHJIOB M KapOOHOBBIX KHCIOT.
[Tonyyenne HUKOTUHOBOM KUCIOTHI. ABTOOKHUCICHHE. MeXaHU3M peaklud OKHCICHHs KyMmoJia.
Oxucrnenue cepycoiepKaliux COeIMHEHUH.

BoccranoBiienune

Peakuun BoccraHoBieHus. Kiaccudukanust MeTonoB BoccTaHOBIEHHMS. BoccraHoBieHue
MeTaJUlaMd M HUX COJisiMU. BoccTraHoBieHHME KapOOHWIIBHBIX COEAMHEHHUH, CIOXXKHBIX 3(HUPOB,
HUTPOCOCIMHEHUHN, OPraHUYECKUX TajJOr€HUJOB, a30 - WU JHA30COCAUHEHHI. MexaHu3Mbl
peakuuii  BOCCTAHOBJIEHHUS  MeETaJUlaMM M TUApUAaMH  MeTauioB.  KartanuTudeckoe
BOCCTaHOBJIEHHE MOJIEKYISIPHBIM BOJOPOJOM. JIOCTOMHCTBA M HEAOCTaTKHM 3TOTO METOA.
Xapakrepuctuka katanu3aropos. Hukens Penes, katanuzarop JIunmmapa. MexaHusM peaknuu.
BoccranoButenbHO€ aMHUHUPOBAaHKME KapOOHMIIBHBIX COeTMHEHMM. TexHuka 0e30MacHOCTH MpHu
MIPOBEJIEHUH MPOIIECCOB BOCCTAHOBJIEHMSI Ha ITPOU3BO/ICTBE.

HutpoBanune u HUTPO3UPOBAHUE

OO6mue cBefeHUsT W cXeMa Mmpoliecca HUTpoBaHus. Hutpyromue areHThl. MexaHu3M peaxiuu
HUTPOBaHUA. BiusHuEe pa3nuyHbIX (PAaKTOPOB Ha MPOIECC HUTPOBAHUSA (TEMIIEpaTypa, Bpems
peakiuu, xapakrep cyOcTpara, XapakTep HUTPYIOIIEro areHTa, Karaiau3aTopsl). COOTHOIIEHHE
peareHTOB B peakiuu HUTpoBaHus. [loOouyHBIE Tpolecchl NMpU HUTpOBaHMHU. HuTpoBaHme
yriieBo1opoioB.  CrocoObl  pa3fesieHusT HW30MEPHBIX HHUTPOCOCAMHEHHMM W HX OYHCTKA.
HutpoBanue XJIOpPHpOM3BOMHBIX WM pa3jelieHne MPOIYKTOB peakiuuu. HuTpoBaHume amMHHOB.
HutpoBanue cynb(POKUCIOT U BBIACICHHE HUTPOCYITHHOKUCIOT. TEXHONIOTHS KPUCTAILTA3AIINH,
PasTOHKM ¥ OYHCTKH HUTpocoeanHeHui. OCHOBHBIE CHOcOObI HHUTpoBaHus. [lomyuenue
TUHUTPOOCH30J1a, HUTPOTOYOJIOB, TUHUTPOXJIOPOCH30a, HHUTPOCYIh(OKHUCIOT HadTamuHa.
HutpoBanue BOAHOW a30THOW KHCIOTOW THpeHa, A(GUPOB TUAPOXWHOHA. (Cxema peakmuu
HUTpo3upoBaHus. HwutposupoBanue ¢eHosoB u aMuHOB. MeXaHU3M HHUTPO3UPOBAHUS
BTOPUYHBIX W TPETUYHBIX IKUPHO-APOMATHYECKUX AaMUHOB. XapaKTEpHbIE CBOMCTBA
HUTPO30COEIMHEHNI U X IPUMEHEHUE.

Cyab¢pupoBanue u cyJb(PoxjiopupoBaHme

Ienu BBenmeHust cynbdorpymnmbl B opraHudeckue coeauHeHus. OOmas cxema mpoiiecca
cynbpupoBanus. Cynbdupyronme areHtbl. MexaHu3M peakuuu cyibpupoBanus. BrusHue
pa3nuuHbIX (AKTOPOB Ha Mpolecc Cylb(pupoBaHUs (KOHIIEHTpAIUsl KHUCIOTHI, TEMIIEparTypa,
BpeMsi peakiuu). 3HAuCHHWE KOHIIEHTPAIMH OTPaOOTAHHOW KHUCIOTHI («-CyIb()UpOBAHHSY).
[IpaBuna pasmemienus cynborpynn B HaTamuHOBOM sigpe (mpaBuiio ApMmcTponra-Bunhna).
CynbupoBanue B NPUCYTCTBUU KaTanu3aTopoB. OCHOBHBIE CMOCOOBI Cylnb(upoBaHUs.
CynbdupoBanne B xuakoil ¢daze cepHoil kuciaorod wiau oneymoMm. CynbdupoBanue
ra3oo0pa3HpiM  cepHbIM  aHruapugoM. CynbhupoBaHue B Tapax, TEXHOJOTHYECKUE
U DKOHOMHYECKHE mpeumymiectBa d3Toro wmeroga. CynbpupoBaHHE aMUHOB METOJIOM
«3anexkanusy». MeToapl BblAETICHUS CYIb(OKUCIOT: BhICAIMBaHUE, U3BECTKOBaHUE. Pa3yeneHue
n30MepHbIX  cyiabhokucnor. CynbpupoBaHWE BaKHEHIIMX apOMATUYECKUX COCAMHEHUI:
OeH30l1a, TOJyoJla, HUTpPOOEH307a, aHWINHA, HadTalWMHA U €r0 MPOU3BOIHBIX, AHTPAXMHOHA.
CynbdoxmopupoBanre. MexaHU3M  peakIMu. YCIOBUS M CHOCOOBI  MPOBEICHUS
cynbhoxinopupoBanus. TexHuka 0€30MacHOCTH TMPH MPOBEICHHUH MPOIECCOB CYIb(UPOBAHUS
u cynboxiopupoBanus. [IpuMenenue cynbQOKUCIOT U UX MMPOU3BOIHBIX

I'ajiorenupoBanue

lanorenupytoniue areHTsl. ['anorenupoBanue B AP0 U B OOKOBYIO 11eTb. MeXaHU3MBbI peakiuit
TaJIOTEHUPOBAHUS B SIIPO U OOKOBYIO IleNb. BiusiHME paznuuHbIX (PAKTOPOB Ha MPOIECC
raJIOTeHUPOBaHUs (TeMIlepaTypa, KaTalu3aTopbl, o0iydeHue). XIOpupoBaHUE apOMaTHUYECKUX
yIIEBOJOPOJAOB M WX TMPOU3BOJIHBIX. XJOpupoBaHue (eHonoB u amuHOB. [lomydeHwue
raJOr€HIPOU3BOAHBIX  AHTPAXMHOHOBOTO  psna. (OCHOBHBIE CTaAUM  IPOMBIIUIEHHOTO
XJIOPUPOBAHMS apeHOB. TEXHOJOTMYECKHE CXEMBbl XJIOpUPOBaHUSA O€H30lla M TOdyola

128



(mo kosblly U B OOKOBYIO 1emb). TpeOoBanus, mpeabsBiseMble K anmnaparype. bpomupoBanue
u noaupoBanue. [lorydenne GTOPIpPOU3BOJHBIX APOMATUYECKUX COSTUHEHHIA.
/nazoTupoBaHue U NpeBpallieHne 11a30coeIMHeHN I

MexaHn3M peakluy AMa30TUPOBaHUs. YCIIOBUS MPOBEACHUS peakuuu. BiusHue temmnepaTypsl
U KUCJIOTHOCTH cpenbl. CBolcTBa conelt auazonus. [IpeBpamienne nuasocoequnenuid. Peakius
azocoueTaHus, €€ MexaHu3M. A30- M JIMa30COCTaBISAOLIME. 3aMEHa JUa30TPYIIbl Ha BOJOPOL,
TUAPOKCWI, TaJOTE€Hbl, LMa”orpynmny. BoccranoBienue conedt auasonus. llomyuenue
beHmrnapa3nHa.

AJIKWJIMpOBaHNe U AllWJIMPOBAHME

OOmue mnpeAcTaBleHUs O PEAKUMSIX aJKWIMPOBAHUS M alWIMPOBAHUS. AJIKWINPOBaHHE
U alWIMPOBAaHUE YIJIEBOJOPOJOB. AJIKMIMPOBAHUE apOMATUYECKUX COEIUHEHHH. PeareHTbl
U KaTaJu3aTopbl, YCIOBUS U MEXAaHU3Mbl pEaKUUi alKUIUPOBAHUS apeHOB. AJIKMUIMPOBAHUE
no @punemo-Kpaprcy. AnkunupoBaHMe COUPTaMH M ajJKeHaMU.  AJKUIMPOBaHUE
dbopManMHOM, MEXaHU3M peakuMu. Peaknus  XJIOPMETUIMPOBAHUS.  AJKWIMPOBaHHE
napaUHOBBIX YIJIEBOJOPOAOB. MeXaHM3MBbl AJKWIMPOBAHUS alu(paTUUECKUX COETUHEHHI.
AnunupoBaHue apoMaTUYeCKUX YriaeBoAopojoB. Karamuzatopsl M peareHThl peakuui
ampuiipoBanus. MexanusMm peakuuu amunpoBanus no ®dpuaemo-Kpadrey. Hcenonb3oBanue
peakiuil auuINpOBaHUsS IJI TOJYYEHHUS KETOHOB, KapOOHOBBIX KHCIOT, CJIOXHBIX 3(QHPOB,
OKCOKHCIIOT, TETEPOLUKINYECKUX coennHeHnil. @opmuinpoBanue. Peakunm ["atrepmana-Koxa,
Paitmepa-Tumana, Bunscmaiiepa. KapOokcunupoBanue ¢GeHO0JIOB MO KoJbily, peakius Komnpoe-
HImuara. IlpuMepsl NPOMBIIUIEHHBIX CHHTE30B. X 3HadeHue. AnkunupoBaHue (EHOJIOB
U apOMaTUYECKUX aMHHOB MO KOJIbLY. AJIKHJIMPYIOIIME areHThl. N-aJKUIMpOBAaHHE aMUHOB.
3aBUCUMOCTh PEAKI[MOHHOM CIOCOOHOCTH aMHUHOB M OT MX CTPOEHHMS B PpeaKlIusix
ankwinpoBanus. O-anKUIUpoOBaHUE THAPOKCUTPYMIbl. CpaBHEHHE PEaKIMOHHOMN CIIOCOOHOCTH
apuJIaMUHOB U (DEHOJIOB B peakUMsIX AJIKWJIMPOBaHUS. MexaHU3Mbl peakUuil alKUINPOBAHUA.
Kputepun BbpIOOpa alKUIUPYIOMIUX areHTOB. AIMJIUPOBAHWE aMHHOB W OKCHCOCIWHEHUH.
Katanuzatopsl M peareHTbl peakuuii anuiaupoBaHud. MexaHusmbl peakuuil. CpaBHEHUE
PEaKIMOHHONW CIOCOOHOCTH apOMAaTUYECKUX aMHHOB W (EHOJIOB, CIUPTOB W (PEHOJIOB
B pEaKIUAX allUINPOBAHUS.

I'mapoxcuiupoBaHue U AMHUHUPOBAHME

OOmue mpencTaBiCHUs O peaK[UsIX TUAPOKCHIMPOBAHHUS M aMHUHUPOBaHMS. MexaHu3M
peakuuu. HykneodwmibHoe 3amenieHue cynbdorpynnbl. Peakuus 0ieno4yHoro ImiaBJieHUs
CyIb(HOKHUCIIOT. Beinenenue TUAPOKCUCOETUHEHHH. 3amenieHue cynbdorpynmsl
Ha aMUHOTPYNINY CIUIaBJICHHEM CYIb(OKUCIOT ¢ aMUJOM HATpHsl U MpH ACUCTBUU aMMHUAKa.
3ameleHne TajoreHOB Ha THJIPOKCHU-, QJIKOKCH- W aMHUHOTPYNIY B apOMaTHYEeCKHX
u anudaTUuecKux COCOUHEHMSIX. BrusHue mpupoabl cyOCTpaTa U TalloreéHa Ha CKOPOCTh
peakiuu 3amerieHus. KaranuzaTopsl B peakuMsX 3aMEIICHHUs XJI0pa THIPOKCUTPYIIOM.
[IpuMeppl  MPOMBINIIEHHBIX  CHHTE30B. 3aMEIIEHWE TajOreéHOB B  AKTMBHUPOBAHHBIX
apuiTaloreHuJaX U TeTePOLMKINYECKUX COCAMHEHUSX. MexaHu3M peakuuu. B3anMHbie
MpEeBpallleHUus] aMHUHO- U TUApOKcUcoenuHeHU. KUCIOTHBIH T'HAPOIN3 aMUHOTPYIIIHL.
AMUHUpPOBaHHE OKCHUCOCIMHEHUI aMMHakoM WM cojisiMu amMmoHus. Peakmus byxepepa.
3aMelleHne HUTPOIPYyIIIbl B apOMaTHYECKUX COCIMHEHUAX. 3aMElIeHNEe aMUHO- 1 aMMOHHUEBBIX
rpynn.  ApwiaMUHMpOBaHME  WIM  apaMuHHpoBaHue.  IlodyueHue — nudeHHIaMMHA,
N-apunHadtunamuHoB. HykieopuipHoe 3amelieHHe aroMa BOJOpOJa B IeTepOLUKINYECKUX
U apOMaTHYECKUX COEIUHEHUSX, COAEPKAIINX JIEKTPOHOAKLIEITOPHBIE 3aMECTUTEIH.
3amuTHBIE TPYNIIBI B OPraHUYeCKOM CHHTE3e

3ammTa cOUMpTOB OOpa30BaHMEM MPOCTBIX M CIOXKHBIX 3(PUPOB. AleranbHas M KeTalbHas
3alIUTa JAMOJIOB. 3aluTa KapOOKCHIBHOM M KapOOHWIBHOM TIpymnm. 3amuTa aMHHOTPYII
(OeH3MIOKCUKApOOHWIIbHAS, TPUTHIIbHAS, AalleTWIbHas). 3alluTa KpaTHBIX CBs3eil. Bribop
HE00X0AMMOM 3alIUTHI U yAAJICHUE 3alIUTHBIX TPYIIL.

Metoabl 00pa3oBaHus yriiepoA-yIJIepoAHON CBA3H

129



KonneHcanmy  apwirajgoreHU0B C  HEHNPEACIbHBIMA  COCIMHECHMAMH, KaTaJIU3UpPyEeMble
COCIMHEHUSIMHU MNautagus. MexaHu3Mbl peakuuid. Peaknuum KoHJeHcalMu KapOOHMIIBHBIX
coenuHeHUN: anbaoabHas, Kisitsena-1lImuara, Ilepkuna, Muxasnsa. MexaHu3Mbl 9TUX PEAKLUN.
Peaknuy NUKIONPUCOECIUHEHHS] AIKEHOB.

4. Komnerenuuu, popMupyemMble B pe3y/abTaTe 0CBOEHUS TUCHUTINHBI:
CnocobeH oCyllecTBAATh NOUCK, KpUTUYECKUN aHa/Ju3 UHGOpMaLUW, NIPUMEHATh
CUCTEMHBIN MOAXO0/, [/ pellleHUs NOoCTaB/JeHHbIX 3a4a4 (YK-1)
CnocobeH aHa/IM3UpPOBaTb W UHTEPHPETUPOBATb pe3yJbTaTbl XUMHUYECKUX
3KCNepUMeHTOB, HabitogeHui U uaMmepenui (OIK-1)
CnocobeH NpoOBOJUTH C COOJIIOJleHMEM HOPM TEXHUKH 6€30NaCHOCTH XUMHUYeCKUU
3KCNEepUMEHT, BKJIIOUas CUHTE3, aHa/IU3, U3y4eHUe CTPYKTYPhbl U CBOMCTB BelleCTB
¥ MaTepHuaJioB, McCleoBaHUe MPOILeccoB C Ux yyactueM (OIK-2)
CnocobeH NMpPUMEHATh pacyeTHO-TEOPETUYECKHE METOJIbl [/ U3y4yeHHsl CBOMCTB
BellleCTB M MpOLECCOB C HUX Yy4YacTUeM C MCHOJb30BaHHMEM COBPEMEHHOM
BbluMcAUTeNbHOU TexHuku (OI1K-3)
CnocobeH  uCIOJIb30BaTh  CYUIECTBYIOIIME  NpOrpaMMHble  HOPOAYKTbl U
MHPOpMallMOHHble 6a3bl JaHHBIX /[JIs1 pelleHUs 33aZady NpodecCHoHaTbHON
JlesITeJIbHOCTU C Y4€TOM OCHOBHBIX TPeOOBaHHWN MHPOPMALIMOHHONW 6€30MacHOCTH
(OIIK-5)
CriocoOeH BHIOMPATh W UCIOJIB30BAaTh TEXHUYECKUE CPEJICTBA U METOJIbI UCTIBITAHHUM TSI
pEeIICHHA HMCCICOAOBATCIBCKUX 3aayd XUMHUYECKOU HAIpaBJICHHOCTHU, IIOCTABJICHHBIX
crieranicToM oosiee Boicokoit kBanmuduxaruu (ITK-1)
CrniocoOeH oka3pIBaTh HHPOPMAIMOHHYIO TIOICP)KKY CIIEIUAIACTAM, OCYIIECTBIISIONTIM
Hay4YHO-HCcaemoBareabckue padoter ([TK-2)

5. Ilnanupyemble pe3yJabTaThl 00y4YeHU s

B pe3ynbraTe 0CBOCHUS AUCIUILTHBI CTYICHT H0JIZKEH:

3HAMb:

METO/1bI BBEACHUS (DYHKIIMOHAIBHBIX TPYIII B OPraHUYECKUE MOJIEKYIbI;;
MEXaHU3Mbl U3YYEHHBIX OPTaHUYECKUX PEaKIIHii;
OCHOBBI B3aUMHBIX MPEBPAIICHUSX OPraHUYECKUX COCTUHEHUI;

ymembs:

coOuparh YCTaHOBKH JUIsl CHHTE3a U IPOBOJIUTH HEOOXOIMMbIE PACUeThl;

o0OpabaThIBaTh, aHATU3UPOBATH U O(POPMIIATH PE3yIbTAThl IKCIIEPUMEHTA;

CaMOCTOSITEJIBHO COCTaBJIATh M AHAIM3HPOBATH METOJMKY CHHTE3a OPraHUYECKOTO
COEJIMHEHUS;

CUHTE3UPOBATh, BBIJACIATh M OUYUIIATh MPOAYKTHl OPraHHMYECKOTO CHHTE3a, OIMpPENeIHUTh
CTETEeHb UX OYHCTKH;

eénaoemp:

HaBbIKAMHU CUHTE3a U OYMCTKU OPraHUYECKUX COCAUHEHMUII.
6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:

3 3auerHblie eaunuibl (108 gacos).

7. ®opMa KOHTPOJIA:

[IpomexyTouHas aTTecTanus — dK3aMeH (5 cem.).

BBeneHnne B HAHOXHMHIO U HAHOTEXHOJIOTHIO

1. MecTo mucuunaIuHbI (MOAYJIs1) B CTPYKType 00pa30BaTebHOM POrpaMMbl
JucuuminHa «BBeneHne B HaAaHOXMMHMIO M HAHOTEXHOJIOTHIO» BXOAWT B BAapUaTUBHYIO

gacTh Ooka b1 «/luctuminael (Moaynun)» Kak quciuruinaa mo Beioopy b1.B.JIB.9.1.

2. lleab ocBOEHHS AN CIUILIMHBI:
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. dbopMupoBaHHE Yy CTYIACHTOB KOMIUIEKCAa (YHIAMEHTAIBHBIX  IPEICTaBICHHM,
COCTaBIISIIONIUX OCHOBY OJIHOTO W3 HamOojee BOCTPEOOBAHHBIX B HACTOSIICE BpEMs
HaIpaBJICHU MaTepPUATIOBEICHHS — HAHOXUMUHU U HAHOTEXHOJIOTHH.

3. KpaTkoe coaepxkaHue I1MCUMILIHHBI

ba3oBble TepMUHBI U IOHATHS

Ompenenenue TOHATUN: HAHOHAYKa, HAHOTEXHOJOTHSA, HAHOYACTHUIA, HAHOCTPYKTYpa.

Hanomarepunansl. Kpurepuu  onpeneneHuss HAHOMATEpUAJIOB:  KPUTHYECKUMH  pa3Mep

n ¢yHkunoHaneHBIe cBoiicTBa. Knaccupukamus nanomarepuanos: 0D-, 1D-, 2D-ctpykrypsi.

KBaHTOBBIE TOUKH, KBAHTOBBIE MPOBOJIOKH M KBAHTOBBIE KOJIOIIIBI.

HyjabMepHbIe HAHOCTPYKTYPHPOBAHHbIE MATEPHAJIbI

Hanokpucramnet u  Hanoknactepsl. Cragum pocta 3epeH  KpuctawioB.  CrocoObl

KOHTPOJIMPYEMOTO  TIOJy4Y€HUsS HAHOKPHUCTAIJIOB. ['paHUIBI 3€peH B HAHOKpUCTAJIIaX.

[TonydyeHne MOHOJMTHBIX MaTEpPHATIOB B HAHOKPUCTAIUIMYECKOM COCTOSHUU. DazoBbIe

Mepexo/ibl B HAHOKPUCTALTUYECKOM COCTOSTHUU. [lehopmalimoHHbIE U TUTACTHYECKHE CBOMCTBA

HaHOMAaTepHUasoB.

OaHo- ¥ IByMepHbIe HAHOCTPYKTYPUPOBAHHBbIE MATEPHAJIbI

HanotpyOku u HaHOHUTH. VYTJIEPOJHBIE HAHOTPYOKH: CTPOCHHE, METOJbl IOIYYCHUS

U pazaenenus. MexaHu3Mbl pocTta HaHOTPYOOK. OJHOCTEHHBIE U MHOTOCTEHHBIE HAaHOTPYOKH.

Mexannyeckue M ANIEKTpOU3UYECKUE CBOMCTBA YIVIEPOJIHBIX HAHOTPYOOK. HaHonuTH

Ha OCHOBE METAUIOB W CIUIABOB: METOJBI TOJYYeHHS W MeXaHU3Mbl pocta. CrocoOsl

COCTMHEHUSI HAHOHUTEH B O0JI€€ CIIOKHBIE CTPYKTYPHI.

Tonkue TJICHKHU. CamocoOuparoruecs MOHOCJIOH. TemmiatHbIi CUHTE3

HaHOCTPYKTYPUPOBAHHBIX IUICHOK HA OCHOBE JUOKCHIA KPEMHHUA. OJIEKTPOXHUMHUYECCKUE

MOAXO0/bl K TMOJIyYCHUIO HAHOKPUCTANIMYECKUX TMOKpPBITHH. Pacmag ciaouCThIX CTPYKTYp

Ha OTJICJIbHBIE CJIOM B HEBOJIHBIX pacTBopuTeisx B mpucyrctsun [TAB. C60opka MHOTOCITONHBIX

CTPYKTYP.

CuHTE3 HAaHOMATEePHUAJIOB

HcTopus pa3BuTUS METOJOB CHHTE3a HAHOKPUCTAIIMYECKUX MaTepuanoB. MexaHOXuMHUYECKHe

MeToIbl. MeToibl KOoHieHcanuu u3 ra3oBoil (aser: CVD, mmazmeHHas ayra, KOHTPOJIHUPYEMOE

ropeHue. XUMHYECKUE METOIbl CHHTE3a — 30Jb-T€lIb METOJ, *XHAKOo(]a3Hbl cuHTe3. CuHTE3

B KOJUIOMJHBIX MHLEIaX. TeMIiaTHeId CUHTE3 HaHOMAaTepuajaoB M HAHOCTPYKTYp. Ilomxomsl,

OCHOBaHHbIE Ha NpUHLUNE camMocOOpku. IIpuHIUNBI CHHTE3a CIIOKHBIX HAHOCTPYKTYD.

Hanoctpykrypsl «i1po B 06010uke». epapxuueckue HaHOCTPYKTYPBI.

Metoanl Hccie0BaHUS HAHOO0HLEKTOB

CriekTpanbHble METOJBI — CIEKTPbl TMOTJIOIIEHUs W JIOMHHecUeHUUU. CHeKTpoCKomus

KOMOMHAIMOHHOTO paccesHus. Marautaeie Metoapl. SQUID marneromerpusi. Meron SIMP.

MeccbOayspoBckass CHEKTpOCKOmusi. MeToIpl aTOMHO-CHJIOBOW M CKaHUPYIIEH TYHHEIbHOU

Mukpockonuu. [IpocBeunBaromiasi dJIEKTPOHHAs MHUKPOCKOINHUS BBICOKOTO — pPa3pelleHHS.

ManoyrioBoe paccessHue HEHTPOHOB U PEHTI€HOBCKUX JIYUEeH.

@u3NKO-XUMHUSI HAHOCTPYKTYPHPOBAHHBIX MaTEPUAJIOB

DHepreTu4eckoe  COCTOSHUE  TOBEPXHOCTH.  BalleHTHO-HEHACBHIIIEHHBIE  COCTOSHUSL.

TepmonnHamuika noBepxHOCTH. [Iporecchl Ha MOBEPXHOCTH U B MPHUIIOBEPXHOCTHBIX CIOSX;

azcopOIus u AecopOLurs; pEKOHCTPYKIUS U penakcaius moBepxHocteid. OCHOBBI (HU3UUYECKOM

XUMUU HAaHOCUCTEM.

OcHoBHBIE TP00JIeMbl HAHOXUMHH

Bnusinue pasmepa uacTHI] Ha OCOOGHHOCTM HMX XUMHUYECKHMX CBONCTB M PEAKIHMOHHYIO

criocobHocTh. Pasmepnsie s dextsl. [IpoGieMbl yCTOMYMBOCTH HAHOYACTHUIl U MX ACCOLMATOB;

(bakTopsl, 00ycIaBnuBaIIe CTabUILHOCTh. CrIOCOOBI CTAOUIN3AIMN HAHOYACTHIL.

D yYyHKUUOHAJIbHBIE CBOHCTBA HAHOMATEPHUAJIOB

[TonmynpoBoaHUKOBBIE  HaHOMaTepuaibl. (OCOOEHHOCTH 30HHOW  CTPYKTYphl  METalUIOB

U MOJYIPOBOJHUKOB B HAHOKPHUCTAIUIMYECKOM COCTOSIHMU. VI3MEHEeHHEe MMPUHBI 3alPEIieHHON
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30HbI. OlleHKa pa3MEpOB HAHOYACTUI[ M3 CHEKTPAIbHBIX JaHHBIX. KBaHTOBBIE BBIXObI
JFOMUHECIEHIIMH IS PAAJIa TIOJIYTIPOBOHUKOBBIX HAHOCTPYKTYP.
TepMOaIEeKTpUUECKME HAHOMATEpHAIbl W HAHOMATEPHUAIBI C BBICOKOM JIHUAJIEKTPUYECKOMN
MIPOHUIIAEMOCTHIO.
MarnuTtHble HaHOMarepuaibl. BiunsAHue pasmepa 4acTHMLl Ha MarHuTHbIE CBOMCTBA
deppomaraetnkoB. OCHOBHBIC TapaMETpPhl, 3aBUCAIINE OT pasMepHOTo (akropa. M3meHeHHEe
KOOPUMTUBHOM CWJIBl C yYMEHBLIIEHHMEM pa3Mepa MarHuTHOM yactuuel. [lepexon
B cymnepnapamMarauTHoe cocrosiuue. OleHKa pa3Mepa HAHOYACTHUIIBI U3 JIAHHBIX 10 MarHUTHOU
BOCIIPUUMYHUBOCTH. MarHuTHbIE CBOMCTBA aHU30TPOITHBIX HAHOYACTHII.
Mexannueckue cBoiicTBa. [lOBbIIEHWE MPOYHOCTH HAHOKPUCTAJUIMYECKUX  METAJIOB.
JleekTHOCTh BeliecTBa B HAHOKPUCTAUTMYECKOM COCTOSHHUH. [lOBBIMICHUE IIACTHYHOCTH
KepaMHUYECKHX MaTepHaioB B HAHOKPUCTAUNIMYECKOM cocTosiHuu. HaHomucneprupoBanue
METOJIOM CHJIBHOTO JIe(hOpPMAIIMOHHOTO BO3CHCTBUSI.
Baxueiimue 00J1acTH NPUMEHEHUS HAHOMATEPUAJIOB
Hanocencopsl. Hano- u MonekynsipHas 3yeKTpoHUKa. DOTOHMKA. YCTPOMCTBA HAa KBAHTOBBIX
TOYKAaxX — Jla3epbl, CBETOJAMOJMBI. JIEKTPOHHBIE MEXAaHHUYECKHUE CHUCTEMBI. YCTPOWCTBA s
xpaneHnust nHpopmaru. KataruTuaeckue CUCTEMBI.
HanoxommosutHbie Matepuansl. Kinaccudukaiys HaHOKOMIO3UTOB (10 XMMHYECKOW MPUPOJIE
MaTpHIlbl, TI0 (opMe U XapakTepy HAMOJTHUTENEH U3 HaHOYAacTHIl). HAaHOKOMIIO3UTHI TTOTMED —
HeOpraHnyeckas HaHouacTuia. HaHo4acTuilpl B HEOPraHWYECKUX MaTpHIlax.
buonornueckne nHanomarepuansl. KocTh Kak OWOJOTHYECKHNA HAHOKOMITO3UT. [loaxomsl
K TIOJIyYCHUIO HAHOCTPYKTYp Ha OCHOBe Omomonekyn. KommemeHTapHOCTHP M caMocOopka.
Heoprannueckne HaHomartepuaabl W OHOCOBMECTHUMOCTH. M CMonbp30BaHME HEOPTraHUYECKUX
HAaHOMAaTepUaJloOB i1 JWATHOCTHKH, JIEYEHUS W JIOCTAaBKM JIEKAPCTBEHHBIX IIPENaparoB.
buorexHonoruu u HaHOMeIMLIMHA.
IIpou3BOACTBO HAHOMATEPHAJIOB
PeiHOK HaHOMaTepuanoB. IHHOBalIMOHHBIE TEXHOIOTUU. HIYCTpUs HAHOMAaTEepUaloB.

4. Komnerenuuu, popmMupyemMbie B pe3yJabTarTe 0CBOCHUS IMCHUIINHDI

e (Cnoco6GeH OCyIIeCTBJIATh MOUCK, KpUTUUECKUH aHa/iu3 WHGOpPMaLUHK, NIPUMEHSTh
CUCTEMHbIN NOAXO0/ [Jis pelleHus NoCcTaBJeHHbIX 3a7a4 (YK-1)

e (CnocobeH aHaJU3UpPOBaTb M HHTEPHPETUPOBATb pe3yJbTaTbl XUMHUYECKUX
3KCIepPUMEHTOB, Hab/iloaeHur U uamepenun (OIK-1)

e (CnocobeH MpoOBOAUTH C COOJIIOJEHUEM HOPM TEXHHUKHU 06€30MacHOCTU XUMMHUYECKUHN
3KCIIEPUMEHT, BKJ/IIOYas CUHTE3, aHa/IM3, U3yYeHHUe CTPYKTYypPbl U CBOMCTB BeLeCTB
¥ MaTepuaJioB, UCCe0BaHMeE NMpoLeccoB ¢ ux ydyactueM (OIIK-2)

e (CnocobeH NMPUMEHAATh pacieTHO-TEOpPEeTUYECKHE MEeTOJIbl JIJIl U3y4YEeHUsI CBOMCTB
BElleCTB M IMPOLECCOB C HUX Yy4YacTUEeM C MCIOJb30BaHUEM COBPEMEHHOU
BbIYUCIUTeNbHOU TexHUKH (OIIK-3)

e (CmocobeH HWCHO/Ib30BaThb  CyUleCTBYWOIIME NpOrpaMMHble  MNPOAYKTbl U
MHbOpMalMoOHHble 0a3bl JaHHBIX [Js pelleHUsA 3aZad npodpecCUOHaTbHOU
JleITEeJIbHOCTU C yYeTOM OCHOBHBIX TpebOBaHWM MHPOPMALMOHHOW 6€30MacHOCTHU
(OITK-5)

e (CnocoGeH BbIOMpATh U MCIOIH30BATh TEXHUYECKUE CPENICTBA M METOJIbI UCTIBITAHUN TS
pelIeHusi MCCIIEIOBATENbCKUX 3a/ad XUMHUYECKOM HampaBI€HHOCTH, MOCTABICHHBIX
crieraarcToM 6osiee Boicokoit kBamuduxaruu (ITK-1)

e (CnocoOeH oka3bIBaTh HHGOPMAITMOHHYIO MOIEPKKY CHEIUAINCTAM, OCYIIIECTBISIONIUM
Hay4HO-HCCIen0Barenbckue padoTsl (ITK-2)

5. Ilnanupyemble pe3yJbTaTbl 00y4eHHs
B pe3ynbTaTe 0CBOCHUS AUCHUIUIMHBI CTYICHT HOJIAKEH:

3Hambs:
L4 MCCTO HAHOXUMHUHU U HAHOTCXHOJIOTUHU B CUCTEMC HAYK;,
L4 OCHOBHBIC TCOPCTUUCCKUC MMOJIOKCHUS U TOHATUSA HAHOXUMHUU U HAHOTCXHOJIOTUH,
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L4 CYIIHOCTDb peaKuHﬁ H MMPOUECCCOB, UCIIOJIB3YCMbIX B HAHOXUMHUH U HAHOTCXHOJIOTUU

J MPUHLUIBI ¥ 00JIACTH MCIIOJIB30BaHUSI OCHOBHBIX METO/I0B HAHOXUMHUH U HAHOTEXHOJIOTHH
(XUMHUECKUX, PU3UIECKUX).

ymembs:

J MPUMEHSTH OCHOBHBIC TIOJIOKECHHUS U MMOHITHS HAHOXUMUH U HAHOTEXHOJIOTHH;

J yCTaHaBIIMBATh CBSI3b MEKIY CBOMCTBAMHU U CTPYKTYpPOH HAaHOMATEPHAJIOB;

J BBISIBJIATh TECHYIO CBSI3b TEXHOJOTHMHM H3TOTOBIICHHSI M IOCIEAYIOMIEH AKCIUTyaTalliu
HAaHOCTPYKTYPHBIX MaT€pPHajOB.

enaoemu:

J METOJIOJIOTHEN BRIOOpa METO/IOB MOJYYEHHUS M HCCIIEJOBAHNS HAHOMATEPHAJIOB;

J HaBBIKAMH UX TIPUMEHECHHUS;

J OCHOBaMH HAaHOTEXHOJIOTHH KaK HaIlPaBJICHUS MaTEPUATOBECHUSI.

6. O01mast TPy10eMKOCTb JUCHUNJINHBI:

3 3auerHble equHuLb (108 yacoB).

7. ®opMa KOHTPOJIA:

[IpomexyTrouHas aTTectanus — 3a4et (7 ceM.).

Ipuxkaagnas xummst

1. MecTo ucuunauHbl (MOAyJisl) B CTPYKType 00pa3oBaTe/bHOM MPOrpaMmMbl

Huctmnimuna «lIpukmanHas XuMus» BXOJAWT B BapUaTHBHYIO dYacTh Oyioka bl
«ucnurmmmael (MOIynn)» Kak aucnuiuiaa mo Beioopy b1.B.JIB.9.2.

2. lHeab ocBOEHMSI AN CIUTIIMHBI;

. (hopMHpOBaHHE CHCTEMHBIX 3HAaHUN 00 OCHOBHBIX HANPABJICHUSAX XUMHU3ALUUA SKOHOMHKHU
U COIMAIbHO-OBITOBOI cdepbl Ha Pa3lMYHBIX YPOBHSIX YCBOEHHMsSI MaTepuana, pa3BUTHE
CHeIHaTM3UPOBAHHBIX YMEHUI U HABBIKOB, a TaKkKe MPOo(eCcCUOHATBHOM aKTUBHOCTH.

3. Kparkoe coaep:xaHue TUCHHUILIHHBI

XHMMHYeCKHE ACMEKThI CO3JAHUS U IKCILUIyaTAllMM MATEPHUAJIOB

MeramnoBenenue. TexHomorus cTayu U jerupoBanue. Kinaccudukamy u cBOMCTBa CIIIaBOB.

Xumus cuaukatoB. [Ipom3BoacTBO BsDKyHIMX BemlecTB, MX BHIAbl. CTEKIO M KepaMuKa.

Crpoiimarepualsl.

Xumus noguMepoB. llommMepHble KOMIO3UTBHL, OCHOBBI HX CO3JaHUS M SKCIUTyaTalUU.

UccnenoBanne ¢uznueckux U (PU3MKO-XMMUYECKMX CBOWCTB HauOOJiee HCIOJIb3YeMbIX

Pa3HOBUAHOCTEN MTOJIMMEPHBIX MAaTEPUATIOB

Bricokosneprernueckre KOMMo3uThl. OCHOBBI TEOPUM B3PHIBUATHIX BEIIECTB WU HANaJIMOB,

KJ1accuUKanus U IpUMEeHEHUE.

XumMu3zanus JHEPreTuKn

ConuanbHble 1 SKOHOMHYECKHE TTPOOIeMbl COBpeMEeHHOM aHepreTuku. [loOpua u nepepaboTka

TPAAUIMOHHBIX BHUJOB TOIUIMBA. AJIBTEPHATHBHBIE MCTOYHUKH OSHepruu. llepcrnekTuBHbIE

HaIlpaBJICHUS Pa3BUTHUS SHEPTETUKH.

XuMu3anus ceJibCKOro Xo3siiicTea

Munepanbabie  yaoOpenus. Texnosorus, kiaccupukanus, NPUMEHEHHUE U MpoOIeMbl HX

WCIOJb30BAHUS. XUMHUYECKHME  CPEACTBA  3alUTHl  CEJIbXO3SIMCTBEHHOTO  HA3HAYEHHS.

Knaccudukanuss XMMUYECKUX CPEICTB 3alIMTHI, UX MOJY4YeHHE M HCIOJb30BaHHe. CrocoObl

MHTEHCU(UKAIIMU COBPEMEHHOTO BEJICHUS CENIbCKOTO X03sCTBRA.

Xumusanusi 0bITOBOM cepol

Xumus cpeacts ruruensl. Jlereprentsl 1 CMC. Dxonorudeckre mpoOIeMbl U MEIUIIUHCKUE

acmekThl ux npumeHeHus. dapmarneBTrka, (apmmpenapatsl W muiieBble 1o0aBku. I[lumieBsie

Kpacutenu. Bugpl, knaccudukanus u crannaptbl. CoBpeMeHHbIE TpeOOBaHUS W TEPCIEKTHUBBI

CO3/IaHMUS.

4. KomnereHuunu, popMupyemMblie B pe3y/bTaTe 0CBOCHHS JUCHUNINHBI!
e (CnocobeH OCyIeCTBJIATh MOUCK, KPUTUYECKUN aHA/IU3 WHPOPMaLUU, IPUMEHATh
CUCTEMHbIN NOAXO0/ AJis pellleHrs MocTaB/leHHbIX 3a7a4 (YK-1)
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e (CnocobeH aHa/JU3UpPOBaThb MW UHTEPHPETUPOBATH pe3yJbTaThl XUMHUYECKUX
3KCNepUMeHTOB, HabtogeHni U uaMmepenui (OIK-1)

e (CnocobeH MPOBOAUTH C COOJIIOJEHUEM HOPM TEXHHUKH 6€30MacCHOCTU XUMUYECKUI
3KCIIEPUMEHT, BKJ/IIOYasi CUHTE3, aHA/IM3, U3YYeHUE CTPYKTYpPbl U CBOMCTB BEIIECTB
¥ MaTepHuaJioB, UcCleoBaHUe MPOLeccoB C Ux yyactueM (OIK-2)

e (CnocobeH MPUMEHSITb PACUETHO-TEOPETUUYECKHE METOJIbl /I U3y4YEeHUs] CBOMCTB
BEIIECTB M IMPOIECCOB C HX Yy4acTUEM C MCIOJIb30BaHUEM COBPEMEHHOU
BbluMcaAUTeNAbHOU TexHuku (OI1K-3)

e (CmocobeH HCHOJIb30BaTh  CYUIECTBYIOIME  MNpPOrpaMMHble  HPOAYKTbl U
MHPOpMallMOHHble 6a3bl JaHHBIX /[JI1 pelleHUs 3aAad4 NpodeccHMoHaIbHOU
JleITEJIbHOCTH C yY€TOM OCHOBHBIX Tpeb6oBaHUN MHGOPMALIMOHHOW 6€30MacCHOCTHU
(OITK-5)

e CnocoOeH BbIOMpaTh M UCIIOJIH30BATh TEXHUUYECKHUE CPEICTBA U METOJIbI UCTIBITAHUHN IS
pelIeHHusT WCCIEA0BATEIbCKUX 3a/1ad XHMHYECKOW HAIPABJICHHOCTH, ITOCTaBJICHHBIX
crieraniucToM Oosiee Boicokoit kBamudukanuu (ITK-1)

e CnocobeH oka3pIBaTh MH(OOPMAITMOHHYIO TIOIIEPKKY CHEIAATUCTAM, OCYIIECTBISIONIUM
Hay4HO-HUccaenoBarensckue padoTsl (ITK-2)

5. [InaHupyeMble pe3yJbTaThl 00y4eHHS
B pe3ynbraTe 0CBOCHUS JUCIUTIIMHBI CTYACHT H0JIKEH:

3HAMb:

o OCHOBHBIC HAITPABJICHUS U TCHICHITUU XUMHU3AIUHA COBPEMEHHOM YKOHOMUKH,

o OCHOBHBIC ITOHATHS M YCIOBHUS OCYIIECTBICHUS XUMHU3AIIHH;

ymemp:

®  YCTaHABIMBATh CBS3b MEXKJIY 3HAHUAMHU OCHOB XHMHUU W OOJNACTSIMH TPUMEHEHUS
XUMHUYECKIUX 3HAHMI;

®  [PUMEHATh 3HAaHUS TO MPHKIAAHONW XUMHHM JUISI TUIAHUPOBAHUS W OCYIIECTBIICHUS
po(hecCHOHATLHON ICSATEIIEHOCTH;

enademp:

¢  HaBbIKAMHM HCIIOJb30BAHHUSA B MPAKTHYECKOW JICATEIILHOCTH XHMHUYECKHX 3aKOHOB,
MPHUHIUIOB, AKCIIEPUMEHTAIBHBIX METOJOB M TEXHOJIOTHYECKUX IPHEMOB, a TaKXKe
XUMUYECKUX MPOJAYKTOB B PA3IMYHBIX OTPACIAX SKOHOMHUKH H COIHMAILHO-OBITOBOM
chepe.
6. O0mas TPyA0€eMKOCTb M CHUIJINHBI:
3 3auetHble equnumilsl (108 yacos).
7. ®opmMa KOHTPOJIA:
[IpomexyTrouHas aTTectanus — 3a4et (7 ceM.).

IIpakTHYecKNi Kypc HeNPepPbIBHOT0 CaMO0OPa30BaHUs
1. Mecro ucumMiinebl (MOAYJIs1) B CTPYKTYpe 00pa30oBaTeIbHOM NIPOrpaMMBbl
Hucuumnuna «IlpakTuYeckuil Kype HempepbIBHOTO €aMO00OpPa30BaHHUs» BXOJIUT B

BapuaTHBHYIO 4acTh Omoka bl «/lucrumnmuel (MOIynW)» Kak AMCHUILIAHA TIO BBIOOPY

b1.B.ZIB.10.1.

2. Ilesb 0OcBOCHMS AUCHUILIMHBI:

o ¢bopMHpoBaHHE Yy CTYAEHTOB 3HAaHUN, YMEHMII M HAaBBHIKOB IO OCHOBaM Hay4YHO-
HCCIIEeIOBATENIbCKONM paboOThl, €€ OpraHu3alid U METOAMKH TPOBEICHHS BO BpeEMS
oOyueHus B By3e, B JajbHeel mpohecCHOHaTbHON AeSITETFHOCTH.

3. KpaTkoe conep:kaHue JUCHHUIINHBI

MeTtonoornyeckne 0CHOBbI HAYYHOI'0 MCCJIeI0BAHUSA

Bunel HaydHBIX HCCIeOBaHUNM B 1eTOM M B oOpasoBaHuu. Pedrexius B wuccrnegoBaHUU

U TPaKTHYECKON NesATeabHOCTH menarora. HayuHnoe uccnenoBanue B oOpazoBaHuu. OCHOBHBIE

MPOTUBOPEUUsT W TPOOJIEeMBbI, HAaydyHOTO HccienoBanus. OmpeneneHne BapUAHTOB JIOTUKU
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HAy4YHOTO HCCIeNoBaHMsA, (HOPMYITHPOBOK OOBEKTa M IpenMmeTa. PackpbiThe Wjaeu, 3amblIciia
U ymeHue (HopMyaHpoBaTh BapUaHTHI T'MIIOTE3bl HccienoBanus. OmpexpeneHue U pa3zpadoTka
OCHOBHBIX IIOHATHUH W KaTErOpHUM, ONPEACIAIOIIMX CYTh HCCIECIOBAaHUs. YYacTHEe B HAy4HO-
HCCIIeI0BATENBCKOM padoTe.
[Ipupona u GYHKIUH, TEOPETUYECKHE OCHOBBI W TpoOIeMaTHKa COBPEMEHHBIX HAaYyYHBIX
uccienoBaHuil B o00Opa3zoBaHuM. VICTOUHMKHM M YCIOBUSL MCCIEAOBATEIbCKOTO IOUCKA.
Opranm3anusi OIBITHO- TOMCKOBOM  HCCIICOBATENBCKOW paboThl B 00pa3oBaTelIbHBIX
yupexieHusx. Kommieke METo10B HAydHOTO UCCIIE0BAHUS
Knaccnpukanuuss MerogoB HaydyHOro mno3HaHus: (Quiocodckmne, oOleHay4YHbIe,
YaCTHOHAYYHbIE, IUCIUIIMHAPHbIE U MEKIHCHUILUIMHAPHbIE MEeTO/AbI U MOAXO0/bI
TeopeTnyeckue M MPAKTUYECKUME METOAbl HAYYHBIX HCCJIECIOBAaHUWA. YYacTUE€ B HAY4HO-
pakTH4Yeckux KoHpepeHuusx. KypcoBoil mnpoexkr kak ¢opma ydacTus B  HayyHoO-
uccuenoBaTenbckoit  padote. CTpykTypa Hay4YHO-HMCCIEAOBATEIBCKOM pabOThl  CTYJIEHTA.
CocraBienue miuaHa paboThl, cOCOOBl HaMCAHUS TEKCTA, CIOCOObI U TEXHHKA LIUTUPOBAHUS.
Crunp M30KEHHS HaydHbIX cooOueHnil. IloaroroBka mnpe3eHTaMM UCCIIEN0BATEIbCKOMN
paboThl, opopMIIeHHE TAOIHII, CIOCOOBI MPEICTABIICHUS PE3YJIbTATOB HAYYHBIX HCCIICIOBAHUM.
4. Komnerenuuu, gopmMupyemblie B pe3yJibTaTe 0CBOCHHS JMCHUIJIMHBI:
e (CnocobeH ynpaB/isiTb CBOUM BpeMeHeM, BbICTpaWBaTb M pPeajU30BbIBAThb
TPAaeKTOPHI0 CAaMOPa3BUTHUSI HA OCHOBE NMPUHIIMIIOB 0O6pa30BaHUs B TeueHUE
Bcel xu3HU (YK-6)
5. Ilnanupyembie pe3yJbTaThl 00y4YeHU s
B pe3ynbraTe 0cBOEHUS AUCUUIIIMHBI CTYACHT HOJIKEH:

3HAMb:

o BH/Ibl HAYYHBIX HCCIICIOBAHHUIA;

o OCHOBBI METO/IOJIOTUU HAYYHOTO U TICHXOJIOTO-TIEJATOTUIECKOTO HCCIIC0BaHUS;

o METOIbl HAYYHOTO HUCCIICAOBAHUS (IMITMPHUCCKUE, TEOPETHUECKIE, MATEMAaTHIECKHUE,
JIOTUYECKHE);

o MpaBHJIa OPTaHU3AIUN HCCIIEIOBATEIHCKOTO IKCIIEPUMEHTA,

o OCHOBHBIE ITOJIXOJIBI B HAYYHO-HCCIICA0BATEIILCKOM paboTe (CHCTEMHBIH, esITeThHOCTHBIH,
CHHEPTeTUYECKUH, aKCHOJIOTUICCKUH, aKMEOJIOTUIECKUH | T.]1.);

o pe3yabTaT HAYYHOTO MCCIICIOBAHUS KaK IIeJTb HAYYHOTO MTOMCKA;

o THMYECKHME HOPMBI W  TPaBWIa  OCYIIECTBICHHS  ICHUXOJIOTO-TIEArOrH4eCcKOro
WCCIIeIOBaHUSL.

ymemu:

. MPUMEHSTh HAyYHBIE METOJIbI B X0OJIC HAYYHOTO U MEAarorH4eCKOT0 UCCIICI0OBaHUS;

. pa3pabarbiBaTh MPOTPaMMbl  HAYYHOTO, TIEJATOTHYECKOT0 U  ICHUXOJIOTHYECKOTO
IKCTIICPUMEHTA;

. WCIIOJIb30BaTh Pa3HOOOPA3HbBIC METOAUKH SKCIICPUMEHTAIBHOTO UCCIICIOBAHUS;

. MPUMEHATh METOAbl HW3YYCHHS HAYYHOW, Y4EeOHOW W METOJUYECKOW JIUTepaTyphl,
apXUBHBIX JIOKYMEHTOB;

o 0opOpMIITH Pe3yabTaThl HAYYHOTO TPY/A;

o aHAJIM3UPOBATh M OIICHMBATh pAOOThI B KOHTEKCTE MEJaroruuyeckoro HCCIeIOBAHUS
C TOYKH 3PEHUS METOJOJOTMUECKON Haykd, OOpa3oBaHHUS U B HCCIEIOBATEIbCKOM
JeSITeIbHOCTH.

enaoemu:

o BIIAIETh HAYYHOU TEPMUHOJIOTHEHN, TOHUMATh €€ CMBICT M TPAMOTHO €10 OTIEPUPOBATH;

o MOHMUMAaTh OCOOCHHOCTH COBPEMEHHOW METOJOJOTHYEeCKONM CHTyalludh W YMETh

NpCACTaBUTb XapPAKTCPUCTUKY COBPCMCHHBIX TEHACHLIUNA B obOiactu METO 00T
n Hay‘IHO-I/ICCHeZ[OBaTCHLCKOI‘;I ACATCIBHOCTH,
L4 T'paMOTHO BJIAACTb UCCIICAOBATCIILCKUMU MTPOLCAYPaAMU;
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° BJIAJICTb MCTOHOJIOTUYCCKUM aIapaTom 3HaHI/If/'I, KakK Ipu npe3cHTauuun CcoOCTBEHHOT'O
WCCIIEIOBAaHUS, TaK U B IIPOIECCE IKCIIEPTU3HI JIFOOOTO HAYYHOTO MCCIEIOBAHUS;
6. O01mast TPy10eMKOCTb JUCHUIJINHBI:
1 3auetnas equnuina (36 yacos).
7. ®opMa KOHTPOJIA:
[IpomexyTrouHas aTTecTanus — 3a4eT (5 ceM.).

IIcuxosorust JMYHOCTH

1. MecTo mucuMIuIidHbI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctummaa «[Icuxonorust JTHYHOCTH» BXOOWT B BapUAaTHUBHYIHO dYacTh Onoka bl
«AucuumuimHel (MOIYNHN)» Kak AucuuIuinHa 1o Beioopy b1.B./1B.10.2.

2. Ilesb ocBOEHMS AUCHUTIIIMHBI:

. chopMupOBaTh y CTYJIEHTOB MPEACTABICHUE O TCUXOJIOTHH JIMYHOCTH — TEOPETUUYECKOM
U TpaKkTUYECKOM oO0nacTh  4YeJOBEKO3HAHMs, HalpaBJI€HHOW Ha  HCCIeJ0BaHUE
3aKOHOMEPHOCTEH (HYHKIIMOHUPOBAHHUSI HOPMAILHOTO M aHOMAJILHOTO Pa3BUTHUS JIMYHOCTH
B MPUpPOJie, OOIIECTBE U UHIUBUIYATbHOM KU3HEHHOM ITYTH Y€JI0OBEKa.

3. KpaTkoe copepxaHue IMCUMILIHHBI

Teopun Ju4HOCTH

Memooonozuueckue npUHYUNBL NCUXOSI0ZUU TUYHOCHU

Metononorus kKak Teopust HaydHOro wmeTtofa. OCOOEHHOCTH T03HABATEIBHOW CHUTYalluu

WCCAEAOBaHUS JMYHOCTH. [IpUHIIMIT CHUCTEMHOCTH: YPOBHH, KOMIIOHEHTHI W MEXaHU3MBI

CTPYKTYPHOM OpTraHM3aIiuy JUIYHOCTH. [[pUHITAIT aKTUBHOCTH U TOJXObI, PACKPBIBAIOIINAE ATOT

npuHiuUIl. [[puHINAT pa3BUTHS: TETEPMUHAHTHI, YPOBHU U CTAJUU PA3BUTHS JTUYHOCTH, TPUHITUTT

cyObeKTa, MPUHLHUI ACTEPMUHU3MA, MPHUHLIUI €AMHCTBA TEOPHUH, SKCIEPUMEHTA U IMPAKTHUKU.

Teopus kak ¢opmMa HAydyHOTO TIO3HAHHMS TICUXHYECKOW peanbHOoCcTH. Crernuduka

IICUXOJIOTMYECKON TeopuH. MMIIMIuTHAsS KOHUENUUsA. DKCIUIMIUTHAS KOHLETIIHAH.

Knaccuueckuii ncuxoananus u e2o moougpukayuu

Knaccuuecknit ncuxoananus 3. @peiga. Anamutuueckas ncuxosorus K. HOnra. Ctpykrypa

ncuxuku. [TonsTue apxeruna u ncuxuuecko pyHkuu. MaauBuayanus u ee sramnbl. [loaxoasr k

TUINOJIOTUU JIMYHOCTH. HauBuyanbHas ncuxonorus A. Ajuiepa. UyBCTBO HENOJIHOLIEHHOCTH U

KOMIUIEKC HEMOJHOLUEHHOCTH.

Koenumuenoe nanpagnenue ¢ meopuu 1udHocmu

Teopust onst K. Jleeuna. Teopust nuuHOoCTHBIX KOHCTpYkTOB [[xk. Kemnu. 3akoH HaydeHwMs.

Teopust onepantHoro oOycnoBiuBaHus. CXOICTBO U PAa3IUYHs TECOPUU HAYUYEHUS U COLIMAIBLHO-

KOTHUTUBHOHU Teopuu. O0ydeHue nyreM HaOJItoIeHuUS.

T'ymanucmuueckaa ncuxonozus

OcHOBHbIE TPUHIUIIBI TYMAHUCTUYECKON NCUX0JoTuu. Teopus nuuHOCTHBIX 4yeptT I'. Onmopra.

Teopus camoakryannzauuu A. Macnoy. [lonstue camoakrtyanuzauuu. Mepapxuss MOTUBOB IO

Macnoy. Teopus K. Pomxepca M TOHSATHE KOHIPYSHTHOCTU. [IpUHIMIBI JIMYHOCTHO-

LIEHTPUPOBAHHOM MCUXOTEPAIIHH.

Omeuecmeennan nCUxon02us 1UYHOCMU

[IpoGnema TUYHOCTH B OTEUYECTBEHHBIX MCHXOJIOTUYECKUX IIKOJIAX: KYIbTYpHO-HCTOpPHUYECKas

teopust JI.C. Beirorckoro, Teopus nesrensHoctd  A.H. JleontseBa, ¢uiiocodcko-

ncuxosoruyeckas reopust C.JI. Pybunmreiina. Ilpo6inema venoBeka B Tpynax b.I'. AnaHbeBa.

OTHolIeHNE Kak eIMHULAa aHaiu3a TuaHocTy o B.H. Mscumey. [lonsitue ycranosku no J[.H.

V3nanze. HoBble TEHACHIMM UCCIENIOBAHUS JIMYHOCTH B OTEYECTBEHHOM ICHUXOJOTHUHU.

[IpoGnema MOpambHOTO Pa3BUTHUA JTUYHOCTH. VccrenoBaHUS TPEACTaBICHHNA O MOPSAOYHOM

yenoBeke. [lcuxosyoruss MOHMMaHWs W TpoOiieMa MpaBAbl W JoKU. VcciemoBaHWeE JIMYHOCTH

MOXXKUJIOro uenoBeka. [lcuxoceMaHTHKa co3HAHUS. MeETOJ PEKOHCTPYKIIMH CYOBEKTHBHBIX

CEMaHTHYECKUX MPOCTPAHCTB. [IpobremMa HHUIIMATUBBI U OTBETCTBEHHOCTH JIMYHOCTH.

NHauBuaya bHO-IICHX0J0THYEeCKHE 0COOCHHOCTH JHYHOCTH

Temnepamenm Kak 0a306as XapaKmepucmuKka JUYHOCMU
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Kparkas  ucropus  HCClENOBaHMS  TEMIIEpAMEHTa:  TI'yMOpPAJIbHbIE,  COMAaTHUYECKHE,
NCUXO(HU3HOJIOTHYECKIE M TICHXOJOrmueckrue Teopurd. (OCHOBHBIE IIKOJIBI TEMIIEpPaMEHTA.
PesynpraTthl pa3paboTku mMpoOsieMbl TEMIIEpaMEHTa B OTEYECTBEHHOM IICHMXOJIOTUM M 32
pyoexxom. TpexkomnonenTHas teopus [Inomuna. MccnenoBanue AeTCKOTO TEMIIEPaMEHTa.
IMOYUOHAILHAA HCUZHD TUHUHOCIMU. 3AUUMHOE U CO61A0alou|ee N0GeOeHUe
Onpenenenne smouumil. Buasl  smommil.  Teopunm smomwmil.  Heipodusuonoruueckuid,
9KCIPECCUBHBIM M UYBCTBEHHBIH acmekThl sMouuid. BanentHocts smomuii. Crpax u ero
NpUYKHbL. 3amuThl U uX QyHKuU. [IpuMuTHBHBIE U 3peible (POpPMBI 3aIIUTHOIO NOBEICHUS.
CoBnazaroliee OBEIEHUE U €r0 CPAaBHEHHE C 3ALUTHBIM.
A-konyenyua: nonosas u 2endepras udenmuunocms. CoyuanvHvle nPeOCMasnIeHUA
AUYHOCMU
CaMoco3HaHMe Kak Npolecc M pe3yiabTaT. S-KOHUENIUs KakK pe3ylbTaT CaMOCO3HaHUA.
CamoornieHka, oOpa3 S u camoyTBepskJeHHe TUYHOCTH. [loioBas MAEHTUYHOCTH U IIpobiemMa ee
¢opmupoBanus. ConuanbHele mpenactaBieHus. ColuanbHOE MBIIUIEHHE M €ro MpOIEAYpHI:
npoOieMaTu3alus, pernpe3eHTalus, UHTepIpeTanys U KaTeropu3alus.
Bonesas pezynayus nuunocmu
I'erepoHoMHble Teopuu Bosd. AddexTuBHas Teopuss Boid. Teopuu aBTOHOMHOM BOJIU:
MOTHBAI[MOHHBIM MOIX0A (BOJISI KaK MHUPOBasi CHJIa; BOJIA KaK HAayaJbHBI MOMEHT MOTHBALUU
JIUCTBHS; BOJIS KaK CIIOCOOHOCTh MPEOJI0JIeBaTh MpensaTcTBUs). [1oax0a cBOOOIHOTO BHIOOPA,
peryaslMOHHBIN IToAX0A. BosieBoe U Mpou3BoIbHOE AelcTBUE. BosneBas peryisauus JIMYHOCTH.
Hapymenne BosieBOro KOHTpOJIA.

4. Komnerenuuu, popmMupyembie B pe3yabTare 0OCBOCHUA IUCHUIIUHBI:

e (CrnocobeH ympaBJsTb CBOMUM BpeMeHeM, BbICTpauBaTb M peaju30BbIBAThb
TPAaeKTOPHIO CAaMOPAa3BUTUSA Ha OCHOBe NPUHLMIIOB 00pa30oBaHUA B TedyeHUe BCeH
*ku3Hu (YK-6)

5. Ilnanupyemble pe3yJabTaThl 00y4eHU s
B pesynpraTe 0CBOEHUS AUCHUIIIMHBI CTYACHT NOJIKEH:

3HaAMb:

° OCHOBHBIE IICUXO0JIOTHYECKUE TCOPUHU JIMIHOCTH;

ymemup:

° AQHAJIM3UPOBATh JIMYHOCTh M (DAKTOpPHI Pa3BUTHS JIMYHOCTH HA OCHOBE pPa3IMYHBIX
TEOPETHUYECKUX BO33PEHUM;

é1a0embn:

° OCHOBHBIMHM ITOHSITUSIMU IICUXOJIOTHH JTUYHOCTH, HABBIKAMHU CaMOAaHaJIn3a.

6. O0mas TPy10€eMKOCTb M CHUIIJINHBI:

1 3auerHas equnmIa (36 4acos).

7. ®opmMa KOHTPOJISA:

[IpomexyTouHas aTTectanus — 3a4et (5 ceM.).

IIcuxoJiorusi camopeann3annu, CAMOAKTYAJIU3aAIUT
1. MecTo nucumMiinHbI (MOAYJIsi) B CTPYKTYpe 00pa30BaTeIbHOM POrpaMMbl

Hucuunnuna «[Icuxonorust camopeanu3annuy, CaMOaKTyalTu3alumy BXOJHUT B
BapUaTHBHYIO YacTh Ooka b1 «/{ucruninnel (MOynn)» Kak AUCHUIUIMHA 110 BBIOOPY
b1.B.ZIB.10.2.

K HNCXOAHBIM Tpe60BaHI/I}IM, HeO6XO,Z[I/IMLIM I U3YUCHUA OUCHUIIIUHBL «IIcuxomorus
caMopcealindaliuy, CaMOaKTyaliu3dalnuun», OTHOCATCA 3HAHHA, YMCHHUA U BUAbI ACATCIBHOCTH,
C(bOpMI/IpOBaHHLIC B IpoHeCCC U3YYCHHUA NUCIUILINH

1. Ilean ocBOeHHSI TUCHUILIHHBI
(hopMHUpOBaHKE Y CTYJICHTOB OPUEHTAIIMH Ha CAMOIIO3HAHNE U CAaMOPEAIIN3AIUI0 ¥ BOCITUTAHHE
HEOOXOIUMOM AJIs 3TOTO KYJIbTYPhI, OMMUPAIOIICICS Ha OBJIAJICHHE TEOPETHUECKUMU 3HAHUSIMU
HayK O 4eJIOBEKe, BKJII0Yas 3HaHUSI O HAyKE CAMOCO3HAHUS U CaMOpeaIn3aluy JUYHOCTH.

137



2. KpaTkoe copep:kaHue THCHMIJIMHBI:
Benenue. Llenp, 3amaun u mpakTHueckoe 3HaueHHe Kypca «lIcuxosorust camopeanu3anuu
auaHocty». CyObekT ©  OOBEKT camomo3HaHuss ©  camopeanm3amuu. CymHOCTb
camopeanu3alui. Crpykrypa camopeaan3alny. CooTHomeHue CaMOTIO3HAHUS,
CaMOBOCTIUTaHMS U CAMOPEAITN3ALUHU JTUYHOCTUH. METO bl caMOpeann3alui JTHIHOCTH.

4. Komnerenuun, gopmMupyemblie B pe3yJibTaTe 0CBOCHHS JMCIUIIMHBI:
e CrocoOeH ynpaBisTh CBOMM BPEMEHEM, BBICTPaWBaTh W PEAIN30BBIBATH TPAEKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE MPHHIUIIOB 00pa30BaHus B TeueHue Beei xxu3nu (YK-6)

5. [lnanupyemsle pe3yjbTaThl 00y4eHHS
B pe3ynbraTe 0cBOEHUS AUCLUUIIIMHBI CTYAECHT HOJIKEeH:

3HATH:

- OCHOBHBIC ITOAXOABI U ITOHATHS, 0Tpa>1<afoume ACIICKThI caMopeanmauHH JIMYHOCTH,
- OCHOBHBIC HpI/IHHI/IHBI 1 MECTObI caMopeanmauI/m JINYHOCTH,

- CTPYKTYPY U COJIEpKaHUE caMOpeaTn3allii;

- METOJIUKH MCCIIEIOBAHUS CaMOpeaTn3alliu;

- MCTOIUKHU HOCTpO@HI/ISI I/IHJII/IBI/II[yaJ'IBHOFO IIyTH caMopeanmaum/I JIJUYHOCTH,

- METOJIbI U HpI/IeMBI HpOBe}IeHI/IH TpeHI/IHFa JINMYHOCTHOT'O pOCTa.

Ymern:

- MPUMEHSTH TICUXOJIOTUYECKHUE 3HAHUS B OOIIEHUH U PO HECCHOHATHHON
NEeSTENHHOCTH;

- MPUMEHSTh METOIUKHU U3YUCHUS CaMOpeaTu3aii JINIYHOCTH;

- BBIOMpaTh Hanbosee ONTUMANIbHBIEC TyTH YAYUYIICHHS TICUXOJIOTUYECKUX

MoKasareseil caMopeanu3auy JINYHOCTH;

- 0Ka3bIBaTh 3 (HEeKTUBHOE BIMSIHHUE HA JIUL, UMEIOIIUX IICUXOJOTHYECKHE 3aTPyIHEHUSI.

Baaners:

-OBJIaACHUEC 3HAHUAMHU IICUXOAUATHOCTHUKU nokasarejeu caMopcaan3aiuu,

- IpUOOpETEHNE CIYIIATENSIMHU 3HAHUH, MPAKTUYECKUX YMEHUN U HaBBIKOB
camopeanu3alm.
6. O0mas TPy10eMKOCTb AU CHUIJINHBI:
1 3auerHas equnamIa (36 4acos).
7. ®opMa KOHTPOJIA:
[IpomexyTouHas aTTectanus — 3a4er (5 ceM.).

XHMHKO-IK0JOTrHYeCKUe MP00JieMbl MepepadoTKH OPraHNYecKHUX BelecTB

1. MecTo aucumMmjinHbl (MOIYJis1) B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl
JlucturuHa «XUMHUKO-IKOJIOTHYECKUE MPOOJIEeMbI TIEPEPaOOTKH OPraHUIECKUX
BEIICCTB» BXOAMUT B 610K OT/ «PaKkynbTaTUBLIY.

2. I_le.]II)IO AUCHHUIIJIMHBI ABJIACTCA Q)OpMHpOBaHI/Ie Yy CTYACHTOB 3HAHUH 110
anpoL[oc6eperalomI/IM TEXHOJIOTUAM B IMIPOMBIINIJICHHOCTH, 000CHOBAHHIO peH_IeHI/Iﬁ JJIA
oOecreueHUs SKOJIOTHUECKOI O€30IMaCHOCTH XUMUYCCKHX IIpOU3BOJCTB.

OcHOBHBIE pazlieNibl Kypca BKJIIOYAET: HOPMAaTUBHBIE TPEOOBAaHMS K HKOJOTHMUECKOU
0€30IaCHOCTH ~ XMMHYECKMX  IPOM3BOJCTB;  HW3y4eHHE  MpPOILEcCCOB M  almapaTos,
IpeJHA3HAYSHHBIX Ul OUUCTKU OTXOIIMX ra30B MPOU3BOJICTBA OPraHUYECKUX BEIECTB U IS
YTUIM3ALAN TBEPABIX U KUIKUX OTXOOB.

3. KpaTkoe conep:kaHue TUCHHUIINHBI
Beenenne B kypc. IloHstTne o ManooTxomHoW H 06e30TX0oAHON TexHonoruu. OCHOBHBIE
HampaBJCHUs B €€ Pa3BUTHM (Co3AaHuE W pa3paboTKa MPUPOIOCOEperaroIux TEXHOJIOTHH,
UCIOJb30BAHME OTXOJOB - BTOPUYHBIX MAaTEpUANbHBIX PECYpCOB B  MaTepUalIbHOM
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MIPOU3BOJICTBE, KOMIUIEKCHas TmepepaboTKa ChIpbsA). 3aJadyd SKOJOTMH M HOPMAaTUBHBIC
TpeOOBaHMUS K IKOJOTHYECKON 0€3011aCHOCTH IPOU3BOICTBA OPTraHUYECKUX BEIIECTB.
Pazmen 1. Metoapl M ammaparel Ui OYMCTKH M OOE3BPEKHMBAHUS Ta30BBIX BBIOPOCOB.
Knaccugukanuss MeTo0B M anmapaToB Ui 00e3BPEKHMBAHUS Ta30BBIX BBHIOPOCOB. OyHCTKa
OTXOJSIINX ra30B OT a3p030Jieii. MeTOIbl KaTAIMTUYECKOW U TEPMUYECKON OUYMCTKU OTXOIAIINX
ra3oB. [ OMOTEHHBIN U TeTepOreHHBIN KaTaiu3 Ha MPUMEPE TMOITY4YEHHUS] OPraHUYECKHX BEIIECTB.
BricokoTemmeparypaoe oOe3BpexuBanue razoB. COBpeMEHHBIC TEHACHIMH OYMCTKH CTOYHBIX
BOJI, COJIEPKAIME OPTaHUYECKUE 3arPA3HUTENH.
Paznen 2. [Ipupomocbeperaromiye TEXHOJIOTHH B MIPOMBIIIJICHHOCTH (Ha MPUMEpPE XUMUYECKON 1
METaJTypruuecKkoi oTpaciu).
VIcTOYHMKM BO3HUKHOBEHHS TBEPABIX OTXOJ0B B MAaTE€pPHAJIBHOM IPOU3BOACTBE. MeTObI
MOJTOTOBKH W TEPEpabOTKU TBEPABIX OTXOJO0B. XHMHKO-IKOJIOTHYECKHE ACTIEKTHI TITyOOKOM
nepepadOTKH  TOPIOYMX — TOJIE3HBIX  HCKOMAEMBIX  OPraHWYeCKOro  IPOWCXOXKICHHUS  —
KayCTOOHOJIUTOB.

4. Komnerenuuu, popMupyemMbie B pe3y/abTaTe 0CBOECHUS JUCHUTIHHBI:

e - CnocobeH oCyleCTBJAATb NOUCK, KpUTUYECKUHN aHa/IM3 UHPOPMaALMU, IPUMEHSATh
CUCTEMHBIN MOAXO0/, [I/Is pellleHUs NOoCTaB/JeHHbIX 3a4a4 (YK-1)

e (CrnocobeH aHaJM3UPOBAaTb M HWHTEPIPETUPOBATb pe3yJbTaTbl XHUMHUYECKHUX
3KCNepUMEeHTOB, HabitogeHui U uaMmepenuit (OIK-1)

e (Cnocob6eH MPOBOJUTH C COO/IOJEHUEM HOPM TEXHUKH 6€30NaCHOCTH XUMHUYECKUN
3KCNEepUMEHT, BKJIIOUasl CUHTE3, aHaJ/IU3, U3yYeHHe CTPYKTYPhl U CBOMCTB BeleCTB
Y MaTepuasoB, UccejoBaHUe npoleccoB ¢ ux yyactueM (OIIK-2)

e (CnocobeH NMPUMEHATH pacieTHO-TEOpPeTUYECKHME MEeTOJIbl JIJI1 U3y4YeHUs CBOWCTB
BElleCTB M IMPOLECCOB C HMX Yy4YaCcTUeM C HCNO0Jb30BaHUEM COBPEMEHHOU
BbIUMCAUTeNbHOU TexHuKHU (OT1K-3)

e (CnocobeH HWCHO/b30BaTh  CyLIeCTBYWOIME  NpOrpaMMHble  NPOAYKTBI U
MHPOpMalMOHHble 6a3bl JaHHBIX [JIs1 pelleHUs 3aAad4 MpodeccHMoHaTbHON
JlesITeJIbHOCTHU C Y4€TOM OCHOBHBIX TpeOOBaHUU MHPOPMALMOHHONW 6€30MacHOCTH
(OIIK-5)

e (CnocoGeH BbIOMpATh U UCIOIB30BATh TEXHUYECKUE CPEJICTBA M METOJIbI UCIIBITAHUN TS
pelIeHHus HCCIe0BaTeNbCKUX 3a/ad XMMHUYECKOW HaIpaBJICHHOCTH, IOCTaBJICHHBIX
crienuanucToM Oostee Beicokoi kBamudukamnuu (ITK-1)

e (CnocoGeH oka3pIBaTh HHPOPMAITUOHHYIO MOAJEPKKY CHEIUAINCTaM, OCYIIECTBISIOIIUM
Hay4HO-HUCcaenoBarensckue padoTsl (ITK-2)

5. IliianupyemMble pe3yJbTaThl 00y4eHH s

B pe3ynbraTe 0cBOEHUS AUCHUHUILIIMHBI CTYACHT HOJIKEH:
3Hamy:
- 9KOJIOTHYECKHE NPHUHIIMIBI TMepepadOTKU U TPOU3BOJCTBA OPraHMYECKUX MAaTepHalloB,
OCHOBHBIE METOJbl M TEXHOJOTHYECKHE IMPOLECChl OYUCTKU, YTHIM3AIHMH, PEKylepaluu
OCHOBHBIX 3arpsiI3HEHUI MPOMBIIIIEHHOCTH (XUMUYECKON U METAJUTYPTrUUYECKO).
ymemb:
- UJICHTU()UIIUPOBATh UCTOYHHMKH BBIACICHUS 3arpsA3HSIOUIMX BEIIECTB XUMHUYECKOM oTpaciu u
Ipyrux (pakTOpoB BO3JEHCTBHS Ha OKPYKAIOLIYIO MPUPOJIHYIO Cpely, 0OOCHOBBIBATh PELICHUS
111 o0ecTieyeHNs FIKOJIOTHYECKON 6e3011acCHOCTH MPOU3BOJICTB.
enademo:
- NOHATUITHO-TEPMHHOJIOTHYECKUM aIlllapaToM B 00JIAaCTH MPUPOA0COEPETatoUX TEXHOJIOTHIA B
MIPOMBIIIJIEHHOCTH U HAaBBIKAMHU CaMOCTOSITEIbHOM paboThl ¢ ydeOHOM, HAydHOU M CIpaBOYHOM
JUTEPaTypOil 1Mo yKa3aHHON TeMaTHKe.

6. O01mast TPy10eMKOCTb JUCHUIJIMHBI:

1 3auerHas equnauna (36 4acos).

7. ®opMa KOHTPOJIA:

[MpomexyrouHnas aTrectanus —3avet (5 cem.).
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IKoy10rNa YeJ0BEeKa

1. MecTo AucHunIuHbI (MOIYJIf1) B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl
JucuumimHa «9K0JI0THsl YeJIOBEKa» BXoaMUT B 610K OT/ «PakynbTaTUBLIY.

2. Illenb 0CBOCHUS TUCIUTLINHBI:

(1 ¢opmmpoBaHuMe TmpencTaBIeHUS 00  HKOJIOTUYECKUX  MpolieMax
r7100aIbHOTO, PETHOHAIBHOTO U JIOKAJIbHOTO 3HAYECHUS;

(1 ¢opmupoBaHHE TOHUMAHUS OCHOBHBIX 3aKOHOMEPHOCTEH ()YHKIIMOHUPOBAHHUS
O6rocdepsl U MPOTEKAIOUINX B HEH XUMUYECKUX MPOIECCOB, MECTA U POJIM B HEH
YeJI0BeKa.

3. KpaTkoe coaep:xanue AU CHUNITAHBI

XUMHUYECKUH 3KOJOTHYECKUH PakTop. XUMHUECKUN COCTaB HKHUBBIX OPraHU3MOB. Murpanus

XMUMHMUYECKUX 3JIEMEHTOB B IPUPOJHOMN CpeJie U UX MOCTYIUIEHUE B OPraHU3M YeJloBeKa

Xumust atmocdepsnl. [ToHsATHE IKOTOTrHYECKON XUMUU; LIeTH U 3a1a4u peaMera. Ooiiee

npencTaBieHue o reocepax 3emin. ['a30Bblii cocTaB, CTPOCHHUE U paTUAIIMOHHBIN pEeXKUM

atMocdepsrl. ConHeuHas pagualus U BepTUKaibHas CTPYKTypa aTMocdepbl. TeMneparypHbIii
npoduib. O0mas 1UPKyIsAus aTtMocepbl. YCIOBUS YCTOMUMBOCTH. XHMMHUYECKHE
nporieccsl B Tpomocdepe, ctparochepe, mezochepe u tepmochepe. Monochepa kak
3alUTHBIA 3KpaH OT HOHHOTO Y D-u3inydenus. Xumus rujpochepsr O0mas xapakTepucTuka
ruapocheprsl. MupoBoit okean u okeanochepa. OCHOBHbIE MOPHOMETPUUECKHE

XapaKTEepUCTUKHN OKeaHOB. [ maponoruueckuii pexum okeaHocdepsl. OoOuierniaHneTapHas

posib TypOyJIEHTHOTO OOMeHa ¢ aTMoc(epoil. XUMUYECKHUN COCTaB OKEaHUYECKOW BOJIBI

(comneBoii cocTaB, paCTBOPEHHBIE Ta3bl, OPraHUYECKOE BEIIECTBO, B3BECH).

3aKOHOMEPHOCTH MUIPALMM XUMHYECKHX 3JeMEeHTOB B ruapocdepe. [lepsuunoe u

BTOPUYHOE 3arpsi3HEHNE MPUPOTHBIX BOJ. DBTpOo(dUpPOBaHNE BOJOEMOB. XUMUS JTUTOCHEPDI

CrpoeHue u cpeqHui XMMUYECKUI COCTaB 36MHOM KOpPBI. [ 'eoXxumMuueckast cucTeMaTruka

aneMeHTOB. Kimapku OCHOBHBIX 3JIeMEHTOB KOpbl. OCOOEHHOCTH paclpeeNieHUs] pacCestHHbIX

AJIEMEHTOB B 3eMHON Kope. Munepansl. [lomzemubie Boabl, ux coctaB. [manerapHsbrit

MMOYBEHHBIN TOKPOB. [Mo6anpHBIC (PYHKIIUK TOYBEHHOTO MOKPOBA. MECTHBIM

reoxumMuueckuii pon. XuMuueckue peakiuy U Mmpoleccsl B mousax. buocdepa — ocodas

o6o0s0uka manetsl. CoctaB 6uocdepsl. [Iporeccsr B 6nochepe. CymHoCTh HOOCHEPHOM

KOHLICTIIH.

4. Komnerenuuu, popmMupyemMbie B pe3yJbTaTe 0CBOECHHUS JUCIUTLIHHBI:

e (CnocobeH co3paBaTh W MOAJAEpPKHUBAaTb  6Ge3omacHble  YCJIOBUSA
YKU3HEJIesITeJIbHOCTH, B TOM YHCJIe NPU BOSHUKHOBEHUM 4Ype3BblYaMHBIX
cutyanui (YK-8)

e C(CmocobeH oka3piBaTh  MHGOPMAIMOHHYIO  TOJJIEPKKY  CIHEIHAaJIICTaM,
OCYIIECTBIISIOIIMM HaydHO-HcclieoBaTebekue padbotsl (TTK-2).

5. [lnanupyembie pe3yJIbTAThHI 00yYeHHUS
B pe3ynbraTe 0CBOCHUS AUCIUILTHHBI CTYICHT H0JIZKEH:

3Hambs:

-TpolLiecchl 00pa30BaHMs U IIEpeHOca 3arps3HEHNI B OKpYKarollel cpee;
-B3aUMOOTHOILIEHHS OPTraHU3Ma U CPEIbl;
-OCHOBHBIE BH/IbI 3arPSI3HEHUS OKPYXKAIOLIEH Cpeibl ¥ BO3MOKHOE ITPEBPALLIEHUE
BEULIECTB B IPUPOJHON CPELE;
-TIOPSA0K MTPOBEIEHUS DKOJIOTUYECKON IKCIIEPTU3BI U CTPYKTYPY IKOJIOTHYECKOTO
NacrnopTa NpeAnpHUsITHSL.

ymembp:

-OLCHUBATH 3KOJIOTUYCCKYIO OITACHOCTb pa60Ta}0Umx HpCIalI/ISITI/Iﬁ;
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-IIPOTHO3UPOBATH IMOBEJACHUE XUMUUYECKUX 3arpsA3HEHUN B IIPUPOJIHOM CPEJIe MO
BIIMSTHHEM HPUPOJIHBIX U aHTPOTIOT€HHBIX (DaKTOPOB.
61a0emo:

- HaBbIKaMH pa6OTBI CcO CIIpaBOYHBIMHA MarcpuruajiaMu (6] npeacibHO-
AOIMYCTUMBIX KOHIOCHTPALUAX BEIICCTB,
-uH(pOpMaIe 0 XUMUYECKOH aKTHBHOCTHA OCHOBHBIX (DYHKIITMOHATIBHBIX T'PYIIIL;
- HaBbIKaMHU ITIJIAHUPOBAHW A pa6OTLI M OpraHru3anyu KOJUICKTHUBHOI'O PpCUICHUWA 3aaa4.
6. O0was TPyA0eMKOCTb AUCHUTLIMHBI:
1 3auerHas equnauna (36 gacos).
7. ®opmMa KOHTPOJIS:
[IpomexyrouHas aTTectanus — 3a4et (4 ceM.).
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