04.03.01 Xumus
Ounas ¢popma o0yuenus, 2018 rox Hadopa
IMpo¢uiab moaAroTOBKH
"Opranuveckasi 1 Omooprannyeckasi xumus''

AHHOTaIUM PabOYMX NPOrpaMM JUCHHUILINH
HNHocTpaHHbIi A3BIK

1. MecTo tucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrPaMMBbI

Huctunnuna «MHOCTpaHHBIN S3BIK» BXOAUT B 0a30BYr0 4acTh Osoka bl «/luctumimnabt
(MomynH )» Kak obs3aTenbHas quctuminHa b1.6.1.

K ucxognsiM TpeOOBaHUAM, HEOOXOAUMBIM ISl MU3yYEHUS NUCHUILUIUHBI «HOCTpaHHBIN
SI3BIK», OTHOCSITCSI 3HAHHS, YMEHUS U KOMIIETCHIIUH, CPOPMUPOBAHHBIC B MPOIECCE M3YUCHUS
JTaHHOW JUCLMILIMHBI B CPeIHEM 00I1e00pa30BaTEIbHOM YUPEKICHUH.

2. leab ocBoeHUsI AMCHUILINHBI:

o (dbopMUpOBaHHE MEXKYIbTYPHOH KOMMYHHMKATUBHOM KOMIIETCHLIMH Ui pelIeHUs 3a/ad
MEXTMYHOCTHOTO ¥ MEXKYJIBTYPHOTO B3aMMOJCHCTBHUSI B OBITOBOM, CONMAILHO-KYIBTYPHOI
cdepax KU3HENEATEIILHOCTH U B 00J1aCTH MPO(HeCCHOHATEHO-OPUEHTUPOBAHHOTO OOITICHHSI.

3. KpaTkoe comepxanue Q1 CHUIIHHbBI
Student’s Life: cBemenus o cebe, cembe, NPy3bsAx, CBOCH KBapTUpE, paCIOpsAKe THS, X000W;
Education: yyeOHoe 3aBezieHne, yueOHBII mporecc B By3e, 00pa3oBaHuE B 3apyOeKHBIX By3ax,
Oynymas npodeccus, cepbl npodeccruoHaIbHON NESTEIIbHOCTH, CUTYaIuu
npodeccHoHaIbHOTO B3auMoieicTBus, pestome; Crosscultural Studies: kynapTypa m Tpaguuu
pOIHON CTpaHBl W CTpPaH M3y4aeMOro s3bIKa; IMpaBWJIa PEUEBOTO OSTUKETA, CHUTYaIHH
MOoBCeHEBHOTO 00MmIeHus; Visiting foreign countries: Onucanue mMyTemecTBUs, MOE30K; T0CYT
TeaTp, KUHO, My3er; 00OMEH MHEHHSIMU U BIICYATIICHUSMHU.

4. Komnerenuuu, (popMmupyembie B pe3yjibTaTe 0CBOCHUS IUCHUILINHBI:

o CIIOCOOHOCTh K KOMMYHHKAIlMM B YCTHOW M MHCBMEHHOH (opmMax Ha pyccKoM
U HHOCTPAHHOM S3bIKaX Ui pELIeHHs 3aJad MEXKIUYHOCTHOTO M MEXKYJIbTYPHOTO
B3aumoieictBus (OK-5).

5. [lnanupyemble pe3yJbTaThbl 00y4YeHHU s

B pesynbrare ocBOSHUS AUCIUILTUHBI CTYACHT H0JIKEH:
3Hamp:

. OCOOCHHOCTH TPOU3HOCUTENIBHONH CTOPOHBI peu: OyKBbI W 3BYKM HX Tepeiaroliue,
WHTOHAIIUIO BOMIPOCUTENBHOTO U OTPHUIIATEIHHOTO MPEITIOKEHUS, IIEPEUUCTICHIS;

o AKTUBHBII JIEKCHYECKUI MHMHMMYM JJs TPUMEHEHUs B MPOAYKTHUBHBIX BHUJAX PEUEBOM
NesTeIbHOCTH (TOBOPEHUH W TMHCbME) U JOMOJHUTENbHBIN MAaCCUBHBIA JIEKCUYECKUN
MUHUMYM JUIsI PEHENTHBHBIX BUIOB PEUEBOM NIEATEIHHOCTH (ayAUPOBAHHE U MUCHMO) B
paMKax M3y4eHHOUW TeMaTuku U npu peanuzanuu CPC;

. 0a30Bble TpaMMaTHUYECKHE KOHCTPYKLUH, OOecleYuBaloniie OOIIeHHEe B pPaMKax
W3YYCHHBIX TE€M, TPAaMMATHYE€CKHE CTPYKTYPHl MACCUBHOTO TPAMMATHYECKOTO MUHUMYMA,
HeoOXOoIuMBbIE [UIsl TOHHMMAaHHUS MPOYUTAHHBIX TEKCTOB, IE€pPEeBOJAa U MOCTPOCHHUSA
BBICKA3bIBAaHUH TI0 TPOYUTAHHOMY;,

ymembp:
. peanu3oBaTb MOHOJIOTMUYECKYIO pe€4b B PEUEBBIX CHUTYaLUIX TEM, IPELyCMOTPEHHBIX
IIPOrpaMMoi;

®  BECTH OJHOCTOPOHHHMH  JHAaJOT-paccrpoc, IBYCTOPOHHUH  JWANOT-paccmpoc, ¢
BBIPA)KEHUEM CBOETO MHEHHSI, COKAJICHUS, YIUBJICHHUS,

®  TIOHMMATh HA CITyX Y4€OHBIC TEKCThI, BRICKA3bIBAHHSI TOBOPAIINX B pAMKaX U3YUYEHHBIX TEM
MMOBCETHEBHOTO U TPO(HECCHOHATLHO-OPUEHTUPOBAHHOTO OOIICHHSI ¢ OOIIMM U TIOJHBIM
OXBATOM COJICPIKaHUS;



L4 qyuTaTb TCKCTHI, COOGH.[CHI/ISI, 9CCC C 06H_[I/IM U TIO0JIHBIM TIOHUMAHHUEM COACPIKAHUA

MIPOYUTAHHOTO;

° oOpMIIATH MMCEMEHHBIEC BEICKA3BIBAHUS B BUE COOOIICHHUI, TUCEM, MPE3ECHTAINH, ICCE;

6/1a0emb:

. M3YY4aeMbIM SI3BIKOM JUIS peajM3alliid HHOS3BIYHOTO OOMICHHS C YYEeTOM OCBOCHHOTO
YPOBHS;

. 3HAHUSIMU O KYJbTYpe€ CTpaHbl H3y4a€MOIo s3blka B CpPaBHEHUU C KYJIbTypoH U
TPaAUIMsIMU POJHOTO Kpasi, CTPaHbl;
o HaBbIKAMU CaAMOCTOSITENIbHOI pabOThI 10 OCBOCHUIO MHOCTPAHHOT'O SI3bIKA;
. HaBBIKAMU pabOTHI CO CIOBapeM, HHOSI3BIYHBIME caiitamu, TCO.
6. O0mas TPy10€eMKOCTh AU CIUIJINHBI:
6 3aueTHbIX eauHuIl (216 yacos).
7. @opmMa KOHTPOJIA:
[Ipomexyrounas arrectanus — 3a4eThl (1, 2, 3 ceM.), ax3ameH (4 cem.).

HUctopus

1. MecTo tucuMnnHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl

Huctunmuna «Mcropusi» BXxoauT B 0a30BYI0 4acTh Onoka bl «/lucummimabl (MOTyIN)»
Kak o0s3arenbHas quciuruinaa b1.6.2.

2. lleau ocBOeHUS TUCUUILJIUHBI:

. chopMupoBaTh y  CTYINCHTOB  KOMIUIGKCHOE  MpEACTaBIeHHE 00  OCHOBHBIX
3aKOHOMEPHOCTSIX U OCOOEHHOCTSIX BCEMHUPHO-MCTOPUYECKOTrO Ipoliecca C aKIEHTOM Ha
u3ydeHue ucropuu Poccun, ee KylIbTypHO-HCTOPHUECKOM CBOCOOpa3UH, MECTE B MUPOBOI
U eBPOMNENCKOI MBUIN3ALNHU U1 GOPMUPOBAHUSI TPAKIAHCKON MMO3UIUH, TATPUOTU3MA;

. BBECTH B KpPYI HCTOPHMYECKHMX TpoOJieM, CBA3aHHBIX ¢ oOjacTeio Oymaymiei
po(hecCHOHANEHOU e TEIIbHOCTH,
. BBIPA0OTATh HABBIKM MMOJTYYEHUS, aHATN3a U 0000IICHUS HCTOPUUIECKON HH(OPMAITHH.

3. KpaTkoe coaep:xaHue IUCUUIIHHBI
Merogonoruss U Teopuss HCTOpUdecko Hayku. Mcropus Poccum — HeoTpemiemas 4acThb
BceMHMpHOW wucropuu. llpupogHo-reorpaguyeckue, reonOJUTHUYECKHE, COLMOKYJIbTYpHBIE H
ATHOHALIMOHAJILHBIE 0COOEHHOCTH MCTOpUYecKoro pasButus. [peBusis Pych. Pycckue 3emmn B
XII-XV BB. CranoBnenue u passurue Poccuiickoro rocynapcra (XVI-XVII BB.). Poccuiickas
umnepus. Mup u Poccus B nHawane XX Beka. DeBpanbckas u OKTAOpbCKas pPEBOIIOLUH.
I'paxxnanckas BoliHa u BoeHHasi uHTepBeHMs B Poccun. CoBerckasa Poccus u CCCP B 1920-e
rogel. CCCP B 1922-1953 rr. Kypc Ha CTpOMTENBCTBO cOLMAIM3Ma B OAHOW CTpaHE U €ro
nocieacTsus. Muposas BoiiHa. Benukas OtedectBenHas BoiiHa. CCCP B mocieBOEHHBIE TOIBI.
Cosetckoe obmiectBo B 1965-1984 rr. CoBerckuii Coro3 B rofpl nepectpoiiku. CTaHOBIEHHE
HOBOM Poccuiickoil rocyapcTBEHHOCTH.
4. Komnerennun, gopmupyembie B pe3yJibTaTe 0CBOCHUS AUCHHUIINHBIL:
o CHOCOOHOCTh AHAJIM3MPOBATH OCHOBHBIE J3Talbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHUs o01ecTBa s GopMUpOBaHMs Tpaxaanckoi no3uimu (OK-2).
5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pesynbpraTe 0CBOCHMSI IUCHUIUIMHBI CTYACHT A0JIZKEeH:

3HAmMb:

o 3aKOHOMEPHOCTH W 3Talbl MUCTOPUYECKOTO MPOIIECcCa, OCHOBHBIE COOBITHUS W MPOIECCHI
MHUPOBOW U OT€UECTBEHHOW SKOHOMUYECKOU UCTOPHUH;

ymemb:

o NPUMEHSTh MOHATUHHO-KaTerOpUaIbHBIN ammapar, OCHOBHbIE 3aKOHBbl T'YMAaHUTapHBIX U
COLIMAJILHBIX HAYK B MPO(ecCHOHANbHON 1eATeIbHOCTH;

. OPUEHTHPOBATHCSI B MHUPOBBIX HCTOPUYECKHX MPOIECCaX, aHAIU3UPOBATH IMPOIECCHl U
SIBJIICHUSI, IPOUCXOJISIINE B OOIIECTBE;

enaoemsn:



. HABBIKAMU IIEJIOCTHOTO TIOJX0/Ia K aHAIK3Y MpobIeM o0IecTBa
6. O0mas Tpy10eMKOCTh AUCHUIIMHBI:
4 3auetHble enuHUIIHI (144 gaca).
7. ®opma KOHTPOJIA:
IIpomexyTouHas aTTecTanus — 3k3aMeH (1 cem.)

dunocopust

1. MecTo ucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl
Hucnunmuna «®@unmocodus» BXoauT B 6a30ByI0 yacTh 0sioka b1 «JlucturmmuHbl (MOIYITH)»

Kak o0s3arenbHast quciuruinaa b1.56.3.

1. MecTo nucuuIIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOTrPaMMbl

Jucuunmna «@unocodusi» BXoAUT B 6a30By10 yacTb 650ka b1 «/lucuurmmmnet (Moaymnm)»
Kak o0s3arenpHas qucuumuinga 51.5.3.

2. Llesin ocBOeHUS AUCUUIIUHBI:

o dbopMupOBaHUE Y CTYJIEHTOB HAyYHBIX MPEICTABICHUNA O MUPE B LIEJIOM M MECTE YeIOBeKa
B HEM, O MYTAX M Croco0ax Mmo3HaHUs W MpeoOpa30BaHMs YEJIOBEKOM MHPa, 00 OCHOBHBIX
3aKOHOMEPHOCTSIX OOIECTBEHHOTO Mporpecca u 0 OyAyIIeM 4eI0BedYecTBa.

3. KpaTkoe coaep:xaHue TUCUMIIIHHBI

dunocodust, ee mpeamer U poib B obuiectBe. [Ipobiema cymHoctu puinocoduu. CTpykTypa

bunocodckoro 3nanums. Oynkiuu urocopun. Ucropus dunocodpun. dumocodus IpeBHero

Bocroka. Antunuynas ¢unocodpus. HMcropus 3anmanHoit Qumocodcekoir Mmbican. Pycckas

bunocodpuss CoBpemennas ¢Qwmirocopus 3amama. [Ipobrmembr dumocodckoit  OHTOIOTHH.

VYHuBepcasibHble cBs3M ObiTusA. Jlnanekruueckoe mupononumanue. CozHanue. Punocodus

no3Hanus. Hayunoe mo3znanue. O01ecTBo, uctopusi, KynbTypa OyHKIIMOHUPOBAHUE U Pa3BUTHE

o01iecTBa.
4. Komnerenuuu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS M CHUIINHBI:

. CHOCOOHOCTh  HCMOJIB30BaTh OCHOBBI  (WIOCOQCKUX 3HAHMKH Ui (HOPMUPOBAHHS
MupoBo33peHyeckoi nozunuu (OK-1);

o CIIOCOOHOCTh  paboTaTh B KOJUIGKTUBE, TOJEPAHTHO BOCIPUHUMAs COLUAJIbHbIE,
ATHUYECKHE, KOHPECCHOHANIbHBIC U KyIbTypHBIC pazimnuus (OK-6);

. CIOCOOHOCTH K caMoopraHu3aiuu u camoodpazosanuio (OK-7).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHH s
B pe3ynbraTe 0CBOCHMS NIUCHUIUIMHBI CTYACHT A0JIKEeH:
3HamMb:
. TPaAWIIMOHHBIE W COBPEMEHHBbIE MpoOsieMbl ¢uiaocobun U MeTonbl (PrIocopCcKoro
UCCJIEIOBAHUS,
o BO3MOXKHBIE TPUYMHBI, TOPMO3SAIINE CaMOCOBEPIIEHCTBOBAHUE U BO3MOXHBIE ITYTH UX
yCTpaHEHUS;
ymemb:
o KPUTUYECKH  aHATU3UpoBaTh  (MIOCO(CKHE  TEKCThl;  KIACCU(PHUIMPOBATH U
CHCTEMaTHU3UPOBATh HaMpaBiIeHUs (HHIOCOPCKON MBICITH, U3JIaraTh Y4eOHbINH MaTepuail B
obmacti puI0COPCKON AUCIUTIINHBL;

o OLICHUBATh CBOM JOCTOWHCTBA U HAMeUaTh MMYTH UX Pa3BUTHUS;

enaoemsu:

o METOJIaMH JIOTUYECKOTO aHaIn3a, HABBIKAMH MMyOJIUYHON PEeUu, apryMEHTAIH, BEICHUS
JTUCKYCCHU U TIOJIEMUKU;

. ocHoBamMH GUI0CO(DCKUX 3HAHUN KakK 0a3bl (HOPMHUPOBAHUS MUPOBO33PECHHS;

o MOHMMAaHWEM CMBICJIAa YEJIOBEYECKOTro OBbITHS, POJM HPABCTBEHHOTO BBIOOpA,
B3aMMOCBS3H CBOOO/IbI U OTBETCTBEHHOCTH;

o CIIOCOOHOCTBIO  CAMOCTOSATENIFHO TMPUOOpPETaTh M  HUCIHOJB30BaTh TEOPETUUYECCKHE

obmedunocodpckne 3HaHUS B NPAKTUYECKOM  JICATEIBHOCTH;  CTPEMIIEHHUEM
K CaMOPAa3BUTHIO.



6. O01ast TPy10eMKOCTh JUCHUIJINHBI:

4 3aueTHbIe enuHUIb (144 vaca).

7. ®opMa KOHTPOJIA:

[IpomexyTouHast arTecTamnus — dk3aMeH (4 cem.)

IKOHOMHUKA

1. MecTo nucuUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOTrPaMMbl

JuctumimHa «9KOHOMHUKA» BXOIUT B 0a30BYI0 dacTh 0sioka b1 «/uctuminHel (MOIYIH)»
Kak o0s3arenpHas qucuuiuinga b1.5.4.

2. lleab ocBOEHHMS AUCUMILJIAHDBI:

. dbopMUpOBaHHE Y CTYJICHTOB OCHOB COBPEMCHHOI'O 3KOHOMHYECKOTO MBIIIICHUS,
[[EJIOCTHOTO TPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX SKOHOMHYECKOH KH3HU
oOrrecTBa.

3. KpaTkoe cogep:kaHue TUCHUNIHHBI

Mepkantumusm. [llkona ¢usnokparoB. PreiHOYHAs 1mIkojga KJIACCHMKOB. MapKCHCTCKas
SKOHOMHUYECKas IIKOJa. OJKOHOMHUKC. Heokiaccuueckoe M KEHHCHAHCKOE HAINpaBIICHUSA.
[Ipeamer  skoHOMHKH. OOIIECTBEHHOE TMPOW3BOJACTBO. ODKOHOMHYECKHE  OTHOIICHHS.
[TorpeOHOCTH. DKOHOMHUUYECKHE TOTPEOHOCTH. be3arpannyHOCTh MOTpeOHOCTEl. DKOHOMHYECKHE
Omara. Pecypchl. DxoHoMmueckue pecypcbl. OrpaHUYEHHOCTh PECypcoB. Buasl pecypcos:
3eMJis, Kamurtaj, TPYyH, MpeAnpUHUMATENhCKass CIIOCOOHOCTh. METOMONOTHs IKOHOMUYECKOM
TEOPUM M €€ OCOOCHHOCTH. ODKOHOMHUYECKHE WPHUHIHUIBI — OKOHOMUYECKAs TIOJHTHKA,
paspemiaronias 3KOHOMHUYECKHEe TMpoOsieMbl. MeToapl 3KOHOMHUYECKOTO  HCCIIEOBAHMUS:
HabOmoieHue u coop GakToB, 0000IIEHNUS, IKCIIEPUMEHT, MOACITUPOBAaHNE, A0CTPAKIIHS, aHATHN3
U CHUHTE3, CHCTEMHBIA NOJAXO0/, UHAYKIMS U ASAYKIHS, TUIIOTE3a, ICTOPUUYECKUN U JJOTUYECKUH,
rpadudecKuil.

HopmaTuBHas ¥ MO3UTUBHAs YKOHOMHUYECKasi Teopus. MUKpo- 1 MakposKOHOMHUKA. OCHOBHBIE
HYKOHOMHUYECKUE TIPOOJIEMBI, CTOSININE TMepea OOMmEecTBOM. THMBI AYKOHOMUYECKUX CHCTEM:
pbIHOYHAsA, KOMaHJHas, CMEIIaHHas, TpaauuuoHHas. IlepexomHas 5SkoHOMMKA. TuIbl
PKOHOMHUYECKUX CHUCTEM IO JPYrUM MpH3HAKaM KIacCU(DUKAIMH IKOHOMHUYECKHX CHCTEM.
Cnpoc. Bennuuna cnpoca. 3akOoH cnpoca U TpU YpOBHsS e€ro apryMeHtranuu. Kpusasi cmpoca.
WnauBuayanbHbIN U peIHOYHBIN cripoc. JlerepMuHaHTHI (akTopsl) crpoca. M3MeHeHus crpoca
U W3MEHeHus BenuuuHbl (oObeMa crpoca). [Ipemnokenune. Benmmuuna mpeniokeHus. 3aKoH
npemioxenus. Kpuas npemnoxkenus. [lerepmunanTsl (hakTopsl) mpenioxeHus. M3meHeHus
Npe/UIoKEHUST W HM3MEHEHMsI BelMuuHbl (00bema) mpeaniokeHus. B3aumonelicTBue crpoca
U TPEJJIOKEHUS: PAaBHOBECHAs 1I€HA U PABHOBECHOE KOJIMYECTBO TOBAPOB. Y PABHOBEIIMBAIOIIAS
byakuus 1ieH. CTaTMYHOCTH paBHOBecHs. VI3MeHeHMsI TpemioKeHHs W crpoca. BBemenue
rocy1apcTBoM (UKCHUPOBAHHOTO MHHHMAJILHOTO YPOBHS II€H M TMOTOJIKA IIEH. DIaCTUYHOCTh
cupoca u mpennoxeHus. LleHoBas snmacTHUHOCTH cripoca. KoappuIMeHT 351acTUYHOCTH, €ro
dopmyna. Buapl IEHOBOW 3IACTUYHOCTH CIpoca: aOCONIOTHAS SJIAaCTHYHOCTh, AJIACTUYHBIN
CIIPOC, HEATACTHYHBIA CIPOC, AaOCOMIOTHO HEIJIACTHYHBIA crpoc. MDaKTophl, BIUAIONIME HA
LEHOBYIO 3JIACTUYHOCTH CIpOca. DIACTUYHOCTh NMpeuioxkeHus. [IpeanpuHuMarensCcTBO Kak BHUL
XO3AUCTBEHHOW JesTenbHOCTH. OCOOCHHOCTH POCCHUHCKOTO MpEeANpPUHUMATENbCTBA. TeHeBas
skoHOoMuKa. [lpenmpusarue (dupma), opraHuzanuoHabie (opmbl. M3mepkku: CynIHOCTH
U TPUYUHBL. DKOHOMHUYECKHE U3JepKKU. Pomb u3gepxkexk B skoHomuke. Knaccudukanus
U3JIEPKEK IO pPa3HBIM KPUTEPUSM: YacTHBIE M OOIECTBEHHBIC, OE3BO3BpATHBIC, H3IACPIKKU
MIPOU3BOJCTBA U PEANM3aLUU, U3/IEPKKHA NMPOU3BOJCTBA U 3aTPAThl YIYIIEHHBIX BO3MOXHOCTEU
(BMEHEHHbIE M3JEPXKKH), BHEIIHUE (SBHbIC) U BHYTpEHHUE (HEsBHBIC) u3aepkku. HopmanbHas
npuObUIb. Beipyuka OoT peanm3anuu MpOAyKIHH. DKOHOMHUYECKass U Oyxraiarepckas MpHObLIb.
YcnoBus monxydeHusi 3JKOHOMUYECKOW MPUOBUTH WU CBEpXIpHObUTA. V3MIepKKH MPON3BOACTBA
B KpaTKocpouHbId nepuo. [locTosiHHble U nepemMeHHbIe (haKTOphI Tpou3BoicTBa. [locTosiHHEBIE,
nepeMeHHbIe U 001ue u3aepKku. ['padguku 3tux m3nepxkek. KoHKypeHIus — OCHOBHasl yepra
pbIHKA. Buapl KOHKYpEHIMH: COBEpIIECHHAs W HECOBEpUICHHas. PpIHOYHAs BiacTh MpoJaBIia.



CreneHb pBIHOYHOM BJIACTM — YWCTas MOHOIIOJIUS, OJIUTONONINSA, MOHOIOJIMCTUYECKAS
KOHKYPEHIUS.
IloHATHE HaLMOHAIBHON 3KOHOMMKU. Llenn HanMOHAIBHONW YKOHOMUKH. MakpOIKOHOMUYECKAs
nosuThka. CTpyKTypa HAalMOHAJBHOM HKOHOMHUKH: BOCIPOM3BOJICTBEHHAs, COLMAJIbHAS,
oTpacieBas, TepputopuaibHas. Unppactpykrypa. CTpyKTypHBIE CABUTH B 3KOHOMHUKE Poccun
Ha JTane nepexojia K peiHKY. Kpyroo6opoT m0x010B u npoaykToB. [loHATHE «IKOHOMHUYECKUIH
poct». IlokasaTenn W 3HAYEHHME HKOHOMHYECKOrO pocTa. THUIBl SKOHOMHMYECKOTO pOCTa.
OcHoBHBIE (AaKTOPBI SKOHOMHYECKOTO pocTa. KoHIenmmu 3K0HOMHYECKOTO pOCTa. 3aHATOCTh
u Oe3pabotumia. Buapl Oe3pabotunpl. YpoBeHb Oe3paborumbl. @DYHKIUM JCHEr: Mepa
CTOUMOCTH, CPEICTBO OOpalleHus, CPelICTBO cOepexeHus. Buibl neHer. 3akoH JI€HEKHOTO
oOpamienus. [Ipennoxenue nener. /lenexxnsie arperatel. Crpoc Ha qeHbIU. JIeHeKHBIH PHIHOK.
PaBHOBeCHE Ha IEHEKHOM PBIHKE.

4. Komnerennun, gopmupyembie B pe3yJibTaTe 0CBOCHUS AUCHHUIINHBIL
. CIIOCOOHOCTh HUCHOJIb30BaTh OCHOBBI SKOHOMHUYECKHUX 3HAaHUH B pPa3IMYHBIX cdepax

)xuznenestenbHoctu (OK-3).

5. [lnanupyembie pe3yJbTaThbl 00y4eHH s

B pesynbrare ocBOEHUS AUCLUIIIINHBI CTYAEHT HOJIAKEH:

3HaAMb:

° OCHOBHBIC KaTCrOpHUU U MOHATUA S9KOHOMUKH,

ymembp:

o UCTIOJIB30BAaTh  OCHOBHBIC  TOJIOKEHUST W METOAbl ~ DKOHOMHYECKOHW  HAyKH
B IPO)eCCHOHATILHOM IS TEIILHOCTH;

enademp:

. KyJIbTypOH  MBINIJICHUS, CIOCOOHOCTBIO K BOCHPHSTHIO, aHAIW3y, OO0O0OIIEHHUIO

uH(OpMalK, TOCTAHOBKE IIeJIel 1 BBIOOPY MyTeH ee JOCTHKEHHUS.
6. O01ast TpPy10eMKOCTh JUCHUIJINHBI:

2 3a4eTHBIC eaquHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[IpomexxyTouHast arTecTamus — 3a4eT (2 cem.).

Heopranuveckass xumus

1. MecTo nucuUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOTrPaMMbl

Hucuummna «Heopranmdeckass XuMHsS» BXOIUT B 0a3oBylo uyacth Onoka bl
«/Iuctmmummab! (MoIynn)» Kak o0s3aTenpHas auciurummHa b1.B.5.

2. llenb ocBOCHUSI AUCHUIINHBI:

. dbopMupoBaHue 'y CTYIACHTOB XHMHYECKOIO MHPOBO33pPEHUS, OBJIaJE€HUE HMH
TEOPETUUYECKUMH OCHOBAMHM HEOPTaHMYECKOH XHMMHUU M TNPUOOpETeHHe HEeoO0XOIUMOro
MUHHMYMa XUMHYECKHX 3HAaHUN U HaBBIKOB PaOOTHI C BEIIECTBOM.

TeopeTnueckue acnekTbl, B OCHOBHOM, paccMaTpHBaroTcsi Ha 0a3e kypca «Dusmdeckas
XUMUS: BBEJICHUE», U3y4aeMOr0 CTYJEHTAMH B IIEPBOM CEMECTPE, O3TOMY paszeibl «OCHOBBI
XHMHYECKOW TEPMOJMHAMUKNY», «CKOPOCTh XUMHUYECKOM peakuun», «CTpOCHHE aToMay,
«OCHOBHBIE THIIBI XMUMHUYECKOM CBSI3U» PAacCMATPUBAIOTCS HA NMEPBBIX JEKIUOHHBIX 3aHITHUAX
KpPAaTKO U MO3Ke AETAIU3UPYIOTCS PU U3YYEHUN XUMUU 3JIEMEHTOB.

3. Kparkoe comepxkanue Q1 CHUNIHHBI
BBeneHue B HEOPraHM4ecKy XUMHIO
X¥UMHS KAaK CHCTEMa 3HAHUU O BEIECTBAX M MX IpeBpauieHusAx. IIpenMer u 3agauu XuUMuH.
Heoprannueckass XuMusi Kak OJHa M3 OCHOBHBIX COCTaBIIAIOIIMX XMMHUYECKOM Hayku. Teopus
U OKCIepuMeHT B XuUMUU. OCHOBHBIE 3Talbl pa3BuUTUs XUMUU. COBpPEMEHHOE COCTOSIHHUE
HEOpPraHMYEeCKO XUMUH, ee TPOOJIeMbI U 3HaUEHUE JJISl Pa3BUTHUS IPOU3BOCTBA.
HomeHkiiaTypa HeOpraHu4ecKMX COeJUHEeHNH
Uctopusa passutus. Hanumonaneusie komuccuu HWIOIIAK u  co3pganume  mpaBHIIBHOM
CHUCTEMAaTU3UPOBAaHHOM HOMEHKIATyphl. Tpu TuUma mpaBuil. XHUMHYECKHH  an(aBuT.



Homenknarypa OMHApHBIX COSAMHEHUN, KUCIOPOACOACPKAIIUX KUCIOT U COJNEH, KOMIUIEKCHBIX
COCIUHEHUN.

TeopeTu4yecKkue 0CHOBbI

OCHOBBI XMMHYECKOW TEPMOAMHAMUKHU. | W 21 3aKOHBI, CUCTEMA, BHYTPEHHSS SHEPTUs
SHTAJIBIINA, SHTPONHUS, paBHOBecue. PacTBopbl, (ha3oBele paBHOBecus, mnpasuio (a3 ['ubdOca.
OCHOBHBIE MOHATHS O KHCIOTHO-OCHOBHOM paBHOBECHH. OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIC
peakuuu. OnekTpoAHbli moTeHNHan. OcHOBHbIE (OpPMBI TIPEACTABICHUS CTaHAAPTHBIX
AMEKTPOAHBIX MOTEHIMANIOB: TaOIuUIIbl, 1uarpaMMmel Jlatumepa, nuarpammel @pocra. YpaBHeHHe
Hepncra. Dnexrponus.

CKOpOCTh XMMHUYECKOHN peaKIu. DHEPTUsl aKTUBALIUH.

Crpoenue atoma. BomHoBas (yHKIMS, KBaHTOBBIE uucia. ATOMHbIE opOuTanu. [lpuHIiumn
[Taynu. X¥uMu4ecKkuil SJ1€MEHT.

Ilepuognueckunt 3akoH u Ilepuonmueckas cucrema osnementos .M. Menzgeneesa.
Uctopuueckue  NpeanochbuIKu oTkpbiTug  Ilepuomuueckoro  3akoHa. [Ipuopurer
JHA.UN. MenpeneeBa. CoBpemeHHas ¢opmynupoBka Ilepmoguueckoro 3akoHa W €ro
uHTepnpeTanus. [lopsaok 3anoJHEHNS] AaTOMHBIX 3JIEKTPOHHBIX OpOUTael — OCHOBA CTPYKTYPhI
[Tepuoanueckoit cucremsl. CtpykTypa [lepuoanueckoi cucteMbl. 3aKOHOMEPHOCTH U3MEHEHUS
dbyHIaMEHTAIBHBIX CBOMCTB aTOMOB. SIBnenue nonspusanuu. [Ipasuna dasHca. /[naronanbHoe
CXx0JcTBO 21eMeHTOB B llepuonuyeckon cucreme. Ilepuognueckuit 3akon [[.1. Menneneesa kak
OCHOBa pa3BUTUS HEOpraHMYEeCKOW XuMHH, ero Quiocodckoe 3HaueHue. IlepcrekTuBbI
pasButus [lepuoanuecKkoi CUCTEMBL.

OCHOBHBIE THUIIBI XUMUYECKOM CBs3U. OCHOBHBIE MOHATHS O METOJAaX BaJEHTHBIX CBS3EH
¥ MOJICKYJIAPHBIX OpOHTaICH.

KommiekcHbie (koopauHanmoHHbIe) coequHenns. OCHOBHbBIC TTOHATHA. A. BepHep — co3nmarens
MIEPBOM TEOPUH CTPOCHHSI KOMIUIEKCHBIX COEOUHEHHI. M30MEpHUs KOMIUIEKCHBIX COEIUHECHUM.
CTpoeHre KOMIUIEKCHBIX coeIMHeHUH. CTpOCHUE KOMIUIEKCHBIX COCIMHEHUH C MO3ULIUA METoAa
BaJICHTHBIX CBsi3el. HU3KOCMUHOBBIE UM BBICOKOCIMHOBBIE KOMIUIGKCHL. [ mOpuam3arus
opOuTanel NeHTpaIbHOro aToMa Mpu 00pa3oBaHUM KOMILIEKCOB. OCHOBHBIE MOJIOXKEHUS TEOPUN
kpuctasmmaeckoro moinst  (TKII). HcnomszoBanme TKII panms  oOBsSCHEHUS MarHUTHBIX
U CIEKTPaJbHBIX CBOMCTB KOMIUIEKCOB. CHEKTPOXMMHUYECKUH PSAJ JUTaHAOB. OHEPrus
CTaOUIN3alMU KPUCTAITMYECKUM TTOJIEM H €€ BIIMSHHUE Ha CBOMCTBA KOMIUICKCHBIX COCIMHCHHIA.
[IpenacraBnenne o teopuu monss muraaoB (TILI). CpaBHeHue BO3MOKHOCTEH MeTOaA
BAJICHTHBIX CBSI3€H, TEOPUU KPUCTALIMYECKOTO MOJIE U TEOPUHU MOJIsl JIMTAHJOB B OMUCAHUU
CTPOEHHUSI KOMIUIEKCHBIX COEAMHEHUM.

TepmoauHamuueckass 1 KMHETHYECKasi YCTOMYMBOCTh KOMIUIEKCHBIX coeauHeHHil. KoHCTaHThI
yctoiunBocTH. OCHOBHBIE TUIBI peakiuii ¢ yuyactuem KC.

KonnencupoBanHoe cocrosinue BemiecTBa. OCHOBHBIE MOHSATUS KPUCTAIUIOXUMUU. OCHOBHBIE
TUIBl KPUCTAUIMYECKUX CTPYKTYp MPOCThIX BemecTB. [Ipocreiinime CTpyKTypbl OHMHApHBIX
COEIMHEHUI 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB TBEPABIX BEIIECTB C HOHHBIM THUIIOM CBS3H.
BBenenue B AJIEKTPOHHOE CTPOCHHE KPHUCTAJUIOB (30HHas Mojenb). [loHsATuS O 30HAX:
BAJICHTHOM, IIPOBOJAMMOCTH M 3aIpELICHHOM. DNEKTPONPOBOAHOCTD. Merauisl,
MOJIYIPOBOJIHUKH, AUDJIEKTPUKU. MounekyisipHele Kpuctamibl. Kiacrtepsl. YiabTpagucnepcHble
cUCcTeMBbl, HaHOYacTHLIbl. CTEKI000pa3HOe COCTOSHHE.

XuMHus 3J1eMEHTOB

XuMus HenepexoaHbIX 3JIEMEHTOB

Booopoo

OO6mas xapaktepucTuka (00IIast XapaKTepUCTHKA IEMEHTa WU TPYIIIBI AJIEMEHTOB BKITFOYAET:
nosioxkeHue B Ileproanueckoit cucteme, AJIEKTPOHHBbIE KOH(MUTYpalli aTOMOB, MOJIEKYJ WU
HMOHOB, PaJNyChl aTOMOB U MOHOB, 3JIEKTPOOTPULIATETLHOCTD, MOTEHIIMAN HOHU3AIUH, CPOJICTBO
K 3JIEKTPOHY, CTENIEHU OKHUCJIEHUS, 3aKOHOMEPHOCTH MU3MEHEHHUsl ITUX XapPaKTEPUCTUK B IPyIIIE
AJIEMEHTOB, XapaKTep XMMUYECKHX CBSI3€M B COEIMHEHUSX, OCHOBHBIE CHIPHEBbIE HMCTOYHUKH,
CIOCOOBI TIOJTyYEHHUsI, 00JIACTH TPUMEHEHHUSI, U30TOIIBI ).



IIpobnema pasmemenust Bogopoxa B Ilepuonmyeckoii cucreme. M3otomsl Bomopona.
ATOMapHBIi W MOJEKYJSApHBIA Boaopoa. CrocoObl akTHBAllMA MOJICKYJISPHOTO BOJOpPO/A.
Banentusle cocrosaus Bogopoaa. Mon H' u GopMbl €ro cymecTBoBaHMsS B KOHAECHCHPOBAHHBIX
cpenax. [Iporonnsie kucnotel. OOmIas XapakTepuCTUKa, Kilaccupukanus, cuia KuciotT. ['uapua-
noH. Knaccudukanus, cBoiicTBa, MPUMEHEHUE THIPHUIOB. [ HApUIHBIE KOMIUICKCHI.

Tanozenwt

OO01m1ast xapaKTepUCTHKA.

IIpocTeie BemiecTBa: XapakTep XUMHUYECKOW CBSI3M, XHMHUYECKHE CBOWCTBA, HW3MEHEHHE
OKHUCJIUTETTbHOW aKTUBHOCTH, METOJBI TIOJTY4YeHHS B J1a0OpaTOPUU U MPOMBIIUICHHOCTH,
npUMeHeHre. BiusHue u3aMeHeHusT MEXMOIEKYIIPHOTO B3aUMOJICHCTBUS 10 psAny GTop — Mo
Ha arperaTHOE COCTOSIHHE TalloreHOB. [alloreHOBOMOpOABI, MX (U3NYECKUE U XHUMHUYECKUE
CBOICTBA, crioco0Obl monyuenus. Mamenenne B psaaxy HF—HI nmpounocTu u tuma cBsi3u Bogopoa —
rajoreH, TEPMUYECKOW YCTOMYMBOCTU U BOCCTAHOBHUTEJIBHBIX CBOMCTB TaJIOT€HOBOJOPOIOB.
["anoreHoBOIOpOIHBIE KUCIOTHI. MI3MEHEHME CHIIbl TaJOr€HOBOJIOPOIHBIX KHCIOT B psagy HF—
HI. Consnas kuciioTa Kak 0JjHa U3 BAXKHEWUILINX MUHEPAJIbHBIX KUCJIOT, €€ CBOMCTBA, MOJyUYCHUE
u npuMmeHeHue. [lnaBukoBas KucioTa, OCOOCHHOCTH €€ CTpOeHHs, NpuMeHeHHe. TexHuka
Oe3omacHoCTH Tpu pabore ¢ (ropoBomopogoM M ero pactBopamu. [amoreHuapl. OOmas
XapaKTepUCTHKa, Kiaccuukanusi, cBoiicTBa. CTeXHOMETpusi, HOMEHKIATypa, CTPOCHHE
U peakIMOHHAs CHOCOOHOCTh  KHUCJIOPOIHBIX  COCJAMHEHHWH  TaloreHoB. Bropuunas
NEPUOJUYHOCTh B M3MEHEHMHM YCTOWYMBOCTU KHUCJIOPOJHBIX COEIMHEHHM TaJIOr€HOB.
PacTBOpMMOCTH ramoreHoB B BOJE U IIEJIOYAX, YCIOBUS CMELICHUS paBHOBecHs. Baxueiiine
KHCJIODOJHBIE COEAMHEHMS: OKCHJBI, KHCIOTBI, COJM, WX CBOWCTBA M IPUMEHEHHE.
Kucnoponnsie coequaenus Gropa.

Kucnopoo

OOmas xapaktepucTtuka. Poib KuCIOpoga B TPOTEKAHWH OHOJOTHYECKHMX M MUHEPATbHBIX
nporneccoB Ha 3emie. Ctpoenue Mosekynsl Oz ¢ no3uuuii MmetogoB BC u MO. I[Tapamaruetusm
MolnekyJspHoro kucinopona. Ctpoenue monoB Oz, O u 0% (merox MO). Amnorpomnus.
CpaBHEHME CBOMCTB KHCJIOPOAA U 030HA.

Baxmueiimue coenuHenus kucinopona. Kiaccuduxanus OKCHAOB MO TUNY XUMHYECKOW CBS3H
U KHCIIOTHO-OCHOBHBIM CBOMCTBaM. OKCHABI HMOHHBIE, KOBAJIEHTHBIE U C MPOMEXYTOYHBIM
TUnoM CBsi3u. OKCUABI KHCIOTHBIE, OCHOBHBIC, aM(OTepHBIE, HeconeoOpaszyromue. OKCHUIIBI
3JIEMEHTOB-METAJUIOB C TEPEMEHHON CTENeHblo OKucieHus. Boma: ocoGeHHOCTH CTpoeHus,
CBOWCTBa, auarpamMma (a3oBbIX paBHOBecwid. I'mapaTtsl u kmaTtpaTsl. [lepokcua Bomopona:
CTpOEHHE MOJIEKYNbI, CBOICTBa, cHOcoObl TmosydeHus. Ilepokcuabl U CymepOKCUABI.
IIepOKCOKHCIIOTBI U UX COJIU: CTPOCHHUE, IT0Iy4YEHUE, CBOMCTBA.

Iloozpynna ceput

OO01m1ast xapaKTepUCTHKA.

Cepa. CBolicTBa 3JIEMEHTAPHOM CEphl. AJIIIOTPOIHS, LEMOYECUHbIE U IUKINYECKUE CTPYKTYPHI.
CepoBogopon u cynbdansl, CyabOuabl, momucynbPuabl. CTEXHOMETPUS KUCIOPOIHBIX KUCIOT
cepsl U ee hopMalibHBIC cTeneHu okucieHus B Hux. Oxcup cepol (IV), cepHucTas kuciaora u ee
CONK, CTpoeHHWe, cBoiicTBa, monydeHue. CynbGOKCUIOBasE ¢ JUTUOHHUCTAs KHUCIOTHL
JluTnoHOBAs W MOJIUTHOHOBBIE KUCIOTH M uX coii. Okcun cepsl (VI), cepHast Kuciora, ojeym,
cond. OCHOBHbBIE MNPUHILIMIBI TPOU3BOACTBA CEPHONM KHCIOTHI U €€ pOJib B XUMHUUYECKOU
npoMblieHHOCTH.  [lupocepHass kucnora wu  nupocynbdarsl.  Tuocepnas  kuciora
u THocynbdatel. [lepokcocepHbie KUCIOTH U MepCcyabdarhl. ['aJOreHUAbl U OKCOTaJIOTCHUIBI.
['eHeTnyeckue B3aMMOCBA3M, NPUYUHBI MHOrooOpasus M peaKIHMOHHAas CIOCOOHOCTh
KHCJIOPOJIHBIX COEMHEHUN CEPBHI.

Cenen u Ttemnyp. CBOMCTBA MPOCTHIX BEIIECTB. BHHAapHBIE BOJOPOJHBIE COCIMHEHHUS CEJICHA
u Tesutypa. CelleHu 1l ¥ TeJUTYPUIbl, UX POJIb B MOJIYIPOBOIHUKOBOM TEXHUKE.

ConocraBneHue CTPOEHHH, TEPMOJIMHAMUYECKUX XapaKTEpPUCTHK, TEPMUYECKON
U OKUCIIUTEIbHO-BOCCTaHOBUTENbHON yeTounBoctu HoO, HoS, HoSe, HoTe, a Takke kucnoTHO-
OCHOBHBIX CBOMCTB BOJHBIX PacCTBOPOB 3TUX coeAnHEeHUH. [IpaBuiia TexHUKN O€30MacHOCTH IpU



paboTe ¢ OMHApHBIMU BOJOPOJHBIMHU COCIMHEHMUSMHU CEphl, celeHa, Temrypa. ComocTaBieHue
CBOWMCTB M CTPOCHUS BAXHEWIIMX KHUCIOPOJHBIX COCAMHEHUW CEpBI, CelieHa W TeJulypa.
[IposiBneHue BTOPUYHOM NMEPUOAMYHOCTH B CBOMCTBAX KUCJIOPOAHBIX COCAVMHEHUM IOATPYIIIILI
CepBl.

Iloozpynna azoma

OO0m1as XapaKTepUCTHKA.

A3zor. Crpoenue monekynsl N» ¢ mo3unuii meronoB BC u MO. YHukanbHbie (u3ndeckue
U XMMHYECKHE CBOMCTBA MOJICKYJISIPDHOTO a30Ta. JHEPrus TPOWHOW, TBOWHOW M OJMHAPHOMU
CBs3W a30T — a3oT. [lomydenuwe a3ora B j1abopaTopuu M NPOMBIIICHHOCTU. [IprMeHeHue
MOJIEKYJISIpHOTO a30Ta. CoequHEHHs a30Ta ¢ BOJOPOJIOM (aMMHMAaK, TUAPA3UH, TUAPOKCUIAMHUH,
a3uJ BOJIOPO/A): CTPOEHHE, CBOMCTBA, NIOJyUeHHUE, IPUMEHEHHE. DUZUKO-XUMUYECKUE YCIOBUS
INPOMBIIUIEHHOTO CHHTe3a ammuaka. CpaBHEHHE KHUCJIOTHO-OCHOBHBIX M  OKHCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX CBOMCTB aMMHaka, TMApa3vHa M T'MIpokcuiaMuHa. HuTpuiel ¢ MOHHOMU
Y KOBaJICHTHOH CBS3bI0, METAJUIONOI00HBIE HUTPUIBL. CTEXMOMETPHSI 1 HOMEHKJIaTypa OKCHJIOB
U KUCJOPOJIHBIX KUCJOT a3o0Ta. JlMarpamMma OKMCIMTEIbHBIX NOTEHIMAIOB COCIUHEHHUH a30Ta
B KUCJIOM U menounoi cpemax. Oxcunnt azota (1), (I1), (II), (IV), (V), a3oTHOBaTHCTas KUCTOTA
U TUIOHUTPUTHI, A30THCTas KUCJIOTA U HUTPUTHI, a30THAs KHUCIOTa M HUTPATBL: CTPOECHMUE,
nosryueHue, cBoiicTBa. (COINOCTaBICHUE YCTOWYMBOCTH, KHCIOTHBIX MW OKHUCIUTEIbHO-
BOCCTaHOBUTENBHBIX CBOMCTB BOAHBIX pacTBOpoB HNO:; m HNOs. Tepmuueckass ycTOHYMBOCTD
HUTpaTOB. TepMOJIMHaMHKa U KUHETHKA BOCCTAHOBJICHUS a30THOM KHUCJIOTHL. IOHBI HUTPO30HNUSA
Y HUTPOHMSL. ["ajloreHn sl ¥ OKCOraJIoreHu bl a30Ta.

®dochop. Ocobennoctu xumuu Gocdopa. AmroTpornHbie Momudbukauu ¢ocdopa: ycIoBUs
CTaOWIIBHOCTH, CTpoeHHue, (puznueckue u xumuueckue cpoictBa. Pochun, dochuasl, comu
dochonus. Kucnopoansie coemunenust (ochopa. ComocraBieHne WX CTPOSHUS W CBOMCTB
C AaHAJIOTWYHBIMHM coequHeHussMu aszorta. Oxcuabl Qocdopa (L) u (V). Docdopucras
u runodocdopucras KUCIOTHI: CTPOSHHE, MOJIyYEHHE, CBOWCTBA, TayTOMEPHbIE MPEBPAILCHHUS,
comu. Optodochoprnas u runodochopHas KUCIOTHL: CTpoeHHe, cBokicTBa. DocdaTs:
pacTBOPUMOCTb, THAPOIU3, TEPMUYECKAs YCTOWUYMBOCTb, IMpolecchl KoHAeHcauuu. CtpoeHue
KOHJICHCHUPOBAaHHBIX (ocdaToB, nonupocdarel u nomumeradocdatsl. Ddupsl  pochopHoii
KHCIIOTBI U HMX POJb B Omosormueckux mporeccax. Cymbduasl dhochopa. TuodochopHbie
KUCJIOTHI. ['aoreHu 1l U OKcoranoreHuas! Gpocdopa.

Mpibsk, cypbma, BUCMYT. CBOWCTBa 3eMEHTOB. AimoTponusi. CoelMHEHUS C METaJUlaMH.
Bonoponueie coenunenus. ComocTaBleHHE CTPOEHHUS, XapakTepa XHMMHMUYECKOH CBS3H,
TEPMOJIMHAMUYECKUX XapaKTEPUCTHK, KHCIJIOTHO-OCHOBHBIX u OKHUCJIUTENBHO-
BOCCTAaHOBUTENBHBIX CBOMCTB BOJOPOJHBIX COEIMHEHUH 1eMeHTOB VA rpynnsl. Kucnopognsie
COEIMHEHUS DJIEMEHTOB IMOATPYNIbl MBIIIbSAKA. 3AaKOHOMEPHOCTH W3MEHEHUs OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX CBOMCTB B VA rpymme. Cynb¢uasl ¥ THOCONU. ['aloreHuabl 3JeMEHTOB
MOATPYIIBI MBIIIBSIKA.

Iloozpynna yznepooa

O6mas xapakrtepuctuka. (OCOOCHHOCTH 3JEKTPOHHOTO CTPOCHHS aToMa  yriepoja.
MHoroo0pa3ue OpraHn4eckux 1 HEOPraHUUECKUX COCTUHEHUH yriepoa.

@opMmBl  HAXOXKJEHHUS yriepoja B mpupoje. AsuioTponus: anmas, TIpaduT, KapOuH.
UckycctBennsle  anmasbl.  Dymiepenbl.  Kpucrammuueckas — CTpykTypa,  (usHyeckue
U XMMHYECKHEe CBOMCTBA anMasa U rpaduta. Baxneiiue kapOouabl, UX KIacCUPUKALUS 110 THUITY
XUMHAYEeCKOH cBs3M. IlpuMeHeHne KapOHMIIOB B KayeCTBE TYTOIJIABKUX, >KapOCTOMKUX
U BBICOKOTBEPBIX MATEpPUATOB. YTJIEBOAOPOAbl. V3MEHEHHME MNPOYHOCTU CBSI3U YIVIEPOJ-
yIIepoA B psly YIIIEBOAOPOJOB C OJUHAPHOM, ABOMHOM M TpOHHOM cBsA3blo. Kartenauws,
ee ocnabnenue B psagy C — Si — Ge. Coequnenus yriepoaa ¢ kuciopoaoMm. OKcup yriaepoja:
AIIEKTPOHHOE CTPOEHUE MOJIEKYIbI, cBoiicTBa. KapOoHMIbI: cocTaB M cTpoeHHe. MypaBbHHAs
kuciota. JIMOKCH] yrieposa, yrojibHas KHCIIOTa, KapOOHATHI, MEPOKCOKApOOHATHI: MOTYYEHHE,
crpoeHue, cBoiicTBa. IllaBenmeBas kucnora. ['amoreHUABl W OKCOTAJIOIEHU[BI  yriepoja.
CoenuHeHus, COAEpIKAIIAE CBS3b YIIEPOI-a30T: CTPOCHHE, MOJydeHHe, cBoicTBa. KapOammn



U TUoKapOamuj, kapObaMuHOBasg KucioTa. LlMaHucCTBIE BOAOpOA, OMHApHBIE M KOMIUIEKCHBIE
uuanuael. Jlunuan. [{nanoBas kucimota, nuaHatel. ['pemydas kucimota u ee conu. M3omepust
u Ttayromepus. CoequHEHUs, COJAEpXKAlllUe CBs3b YIJIEpOJ-Cepa: CTPOCHHE, IOJIyYeHHE,
CBOMCTBA.

Kpemuuii. Ponb coennHeHMid KpeMHHS B MOCTPOSHHM 3€MHOM KOpbl. OCOOEHHOCTH MPHUPOJIBI
XUMUYECKHUX CBSI3€d B COEQUHEHUsAX KpeMHHs. CulaHbl: CTPOEHHE, MOJYyYEHHE, CBOMCTBA,
npuMeHeHue. Pa3nuuus B TEpMUYECKON YCTOMYMBOCTH YIJIEBOJOPOAOB U CUIAHOB. CHUITUIIUIBI.
CoenuHenus KpeMHusi ¢ raimoreHamu. KpemuedropucTtoBomopoiHass KHCIOTa U €€ COJIH.
Kapbun, cynbdun, murpun kpemuus. Oxcuasl kpemHus. Kpucrammmyeckue Mmoaudukaniu
auokcuna KpemHus. KpemHueBble KuCHOTBl. CHIMKAThl MPUPOJIHBIE W HCKYCCTBEHHBIE.
CoBpeMeHHbIE TIPEACTABICHUS O CTPOCHUU CUIMKATOB. CTPYKTYpbl OCTPOBHBIE, LIETIOYEUYHBIE,
JIEHTOYHBIE, CIIOUCThIE U KapKacHble. AroMmocrinkaTel. Lleonntsl. CHIIOKCAaHBI M CUIIMKOHBI.
OO0mast xapakTepuCTHKa XUMHUU TepMaHUs, OJIOBA, CBHHIIA, CPAaBHEHHE C XUMHUEH KPEMHHS.
DJIEMEHTBl B CBOOOJHOM COCTOSIHMM, aJUIOTPOIWS, XWMHYECKHE CBOWCTBA. ['epmMaHWN Kak
BOKHEUIIUN MaTepuall C IOJYNPOBOAHUKOBBIMU CBOWCTBAaMU. BOJOpOIHBIE COEIUHEHUS.
["anorenunpl: cTpoeHue, nojiydyeHue, cBoicTBa. ['maponu3 ranoreHuaoB. OKCUABI U KUCIOTHI.
I'epmanatel, cranHatel W 1aoMOaTel. CynbGuUAsl W THOCONMH. MeTalIOOpraHHYECKUe
npousBoaHbie. ConeobOpasnpie coenuuenus I(IV). Axsamonsr Sn(Il) m Pb(Il). T'maponus
U TOJIMMEpU3alusi akBa-MOHOB. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA COEAUHEHUMN
0JIOBA U CBHHIIA.

Iloozpynna 6opa

O6mas xapakrepuctuka. OCOOEHHOCTH XUMHUH OOpa.

CpoiictBa anmemeHntapHoro Oopa. CoenuHeHHss 0opa ¢ MeTaUIaMH. DJIEKTPOHOJE(PUIMTHBIC
MOJIEKYJIbl. BOpOBOIOPOIBI: CTpOEHHE, TUIBI XMUMHUYECKHUX CBSI3€l, XMMHUYECKHE CBOMCTBA.
Boporuapua-non. bopazotHsie coenunenus (6opa3oin, 6opasaH, 6bopaseH, OOpa3uH): CTpPOCHHE,
noyrydeHue, cporictBa. Kapobun m HuTpua O6opa. ['anoreHuasr 6opa: CTEeXHOMETpPHUsI, CTPOCHHE,
cnocoObl noyuenusi. Kucnopoausie coequnenus 6opa. bopHbiil anruapua. bopHble KHCIOTHI
u OopaThl: CTPOCHHUE, CTIOCOOBI TOJIYYeHHS, CBOKMCTBA. DPupsl OOpHOM KUCIOTHL. J{MaroHanpHOE
CXOJICTBO CBOMCTB coeiMHEeHUH Oopa u kpemHus. [IpumeHenne coeannenuii 6opa.

ANIOMUHMH, Tauiuid, WHAUN, Tauvil. Ponb allOMOCWIMKATOB B HEXHWBOW MPUPOJIE.
[IpouzBosicTBO MeTamnueckoro aatoMunus. CIuiaBbl aJlOMUHUS, UX TPUMEHEHUE. X UMUUECKUE
cBoiicTBa »dneMeHTOB. Crenuduka CBOWCTB COCAMHEHWH TaUlds, WHIWAS, TaUIUSA Kak
TIOCTIIEPEXOHBIX JIEMEHTOB-METAIOB. XUMHS BOJHBIX PacTBOPOB M°": rMApONIN3 aKBaHOHOB,
OCHOBHBIE COJH, THUIAPOKCUIBI M UX amdorepHOcTh. «CTapeHue» THUIPOKCHIOB 3a CUeT
MPOLIECCOB OJISIIUU M OKcosiuuu. Comu, TBOWHBIE COJMU M KOMIUIEKCHbIE coequHeHus. KBacipl.
Okcupl, CMEIIaHHbIE OKCHUJIBI, IIMUHENH. ['amoreHuapl u ruapuasl. I3MeHeHne yCTOMYUBOCTH
COCIMHEHUH, COAEPKALUX TaJUTUI, MHIUN, TaUIMd B cTeneHsx okucienus +3 u +1. Cxonctso
coemuaeHuit TI(I) ¢ coemunenusmu Rb u Ag(l). [Ipumenenue coenwHEHUN TaJlausl, WHIHS,
TaJUIMsI B TOJIYIIPOBOJHUKOBOM TEXHUKE. APCEHH] TaJUIUs KaK OCHOBAa HOBOI'O TOKOJICHHS
MOJIYIPOBOJXHUKOB. TOKCUYHOCTD TaJUIHS.

bepunnuii, macnuii, wienounozemenbHovle 31eMEeHMbl

O6mas xapakrepuctuka. OCOOEHHOCTH XUMHUH OCpUILITHSL.

XVWMUYECKUE CBOMCTBA METAUIMYECKOTO Oepwuins. Baxueilmme coenvHEHUs: OKCHUI,
TUAPOKCUA, OepuiuiaThl. AKBaOH Oepuiuiusd, ero ruaposin3. Conu, KOMIUIEKCHbIE COSUHEHHUS.
TOKCHUYHOCTh OepWIUIMS W €ro COSAMHECHMN. MarHuii, Kanpluil, CTpOHIWH, Oapuii, paauii,
XUMHYECKHE CBOMCTBa MeTayuioB. CBOMCTBA M CHOCOOBI TOJYyYCHUS OWMHAPHBIX COCIUHCHHM.
AKBaMOHBI METAUIOB M HMX CcONU. VI3MEHEHHe TEePMHUYECKON YCTOMYMBOCTH KapOOHATOB,
cynb(haToB, HUTPATOB B psAdy Kaubuuid — Oapuif. [IpHumMHBI M 3aKOHOMEPHOCTH H3MEHEHUS
PacCTBOPUMOCTH COJIEH IIETOYHO3EMENbHBIX MeTauioB. KomrekcooOpa3yromas crocoOHOCTh
1oHoB 11[32. TokcHYHOCTH coeinHeHui 6apus. OMacHOCTh PagHOAaKTHBHOTO 3apakeHns * Sr.
Il]enounvie 3n1emenmaol

O6mas xapakrepuctuka. OCOOEHHOCTH XUMHH JIUTHS.



[TonyueHue mIETOYHBIX 3JEMEHTOB M3 MPUPOAHOrO ChIPhsi. XMMHUYECKHE CBOICTBA METAJIOB.
B3aumoneiictBue ¢ KUAKUM aMMHakoM. Peakinuu ¢ KUCIOPOJIOM: OKCHJbI, NEPOKCHIBI,
CYIEpOKCHUIBI, 030HUIBL. 3MeHEeHHe cocTaBa M TEPMHUUYECKOHW YCTOMYMBOCTH KHMCIIOPOJIHBIX
COCIMHEHUI B TpyNIe IIEJOYHBIX 3JIEMEHTOB. Peakiuu ¢ a3o0ToM W BoaopoaoM. Peakimun
¢ kucnoraMmu U crupramu. ['mapokcunst. Ilonyyenue, cTpoeHue, CBOMCTBA, IPUMEHEHHUE €KOT0
HaTpa M €IKOro Kanau. AKBauMOHBI IIEIOYHbIX MeTamuioB. Comu. KoMIUIEKCHBIE COEIMHEHHS.
JlnaronaabHOE CXOACTBO CBOMCTB COCIMHECHUHN JIUTUSL U MArHusl.

Huepmmnuwie cazol

OO01m1ast xapaKTepUCTHKA.

OCOOCHHOCTH  AJIEKTPOHHOTO  CTPOCHHMS aTOMOB HMHEPTHBIX Tra3oB. HeycToWuyuBOCTH
JIBYXaTOMHBIX MOJIEKYJ HMHEPTHBIX ra3oB. Dusnueckue M XUMHUYECKuE CBoiicTBa. Mcrtopus
OTKPBITHSI COEIMHEHWI WMHEpPTHBIX ra3oB. Kmarpartsl. DTopuabl, KOMIUIEKCHBIE COEIWHEHHS.
Kucnoponneie coenuHenns. OKHUCIUTENbHBIE CBOWCTBA (PTOPUAHBIX ©  KHCIOPOJHBIX
coemuHeHU. OCOOCHHOCTH XMMHUYECKON CBS3U B COCAMHEHUSX WHEPTHHIX Ta3oB. [Ipumenenue
WHEPTHBIX ra30B.

XuMHus MepexoaHbIX 3JIEMEHTOB

OO0masi xapakTepUCTHKA TEPEeXOIHBIX JIIEMEHTOB. OIIEKTPOHHBIE KOHPUTYpAllUd aTOMOB
u unoHoB. [lomoxenue B Ilepumommueckoit cucteme. Krnaccupukanusa. OOmme cBoicTBa
MEPEXOHBIX FTEMEHTOB.

Kenezo, kooanovm, nukenn

OO01mas xapakTepuCcTHKa JIEMEHTOB TPHA/IbI JKeje3a.

[Tomydyenue, ¢uznmveckue M XHUMHYECKHE CBOWCTBA, MPUMEHEHHWE MeTauioB. BayieHTHBIC
COCTOSIHMSI DJIEMEHTOB TpHUabl *keie3a. VM3MeHeHue yCTOMYMBOCTH COEIUHEHUN C HU3IIMMHU
W BBICIIMMH CTENEHSMU OKHCIIeHUus B psaay Fe—Ni. OCHOBHBIE KIacChl COCAMHEHUMN: OKCH/IBI,
TUAPOKCHUBI, COJU, KOMIUIEKCHbIE coenuHeHus. (ComocTaBlieHHEe KHUCIOTHO-OCHOBHBIX
U OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX cBoOMCTB coemunenuit Fe (II), (III), (VI). Bausaue
KOMIUIEKCOOOpa30BaHUsl Ha OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE TIPOIECCHl B PacTBOpax,
conepxamux Fe(Il) u Fe(Ill). CpaBHeHne yCcTOMYMBOCTH KOMIUJIEKCHBIX COCIMHEHHH KOOAIbTa
(II) u (III). YcnoBus crabunmzamuu Co(Ill). KapOGonunsl, HuUTpo30coenuHeHus. DeppolieH.
CpaBHuTeNbHAs XapaKTepUCTHKAa XUMHUHM Keje3a, KoOampTta M HHUKeds. Ponp kenesa
B OMOJIOTHYECKHX Tporeccax. [[puMeHenne coeTuHeHU TPUaIbI JKee3a.

IInamunoewie 31emenmol

OOmast xapakTepucTuka. Polb OTEYEeCTBEHHBIX YYEHBIX B HM3yYCHHUH XUMHH I[UIATHHOBBIX
37eMeHTOB. (PU3MYECKHE M XUMHUYECKHME CBOMCTBA, NMPUMEHEHHE IUIATMHOBBIX METAJLJIOB.
Crioco0sI TIepeBoia UX B PacTBOP. 3aKOHOMEPHOCTH B M3MEHEHHH YCTOMYMBOCTH XapaKTEPHBIX
CTENEHEH OKHCIIEHHs B COCAMHEHUSAX IUIATUHOBBIX JJIEMEHTOB. ['alloreHunbl, OKCUIBI,
TUAPATUPOBAHHBIE OKCHUJIbI, KOMIUIEKCHl. 3HAUYEHHE KOMIUIEKCHBIX COCIWHEHUW B XUMHH
IUTATUHOBBIX 3JIEMEHTOB. MIHEPTHOCTh KOMILIEKCOB IIATHHBI, 3 (eKT TpaHcBnusHus YepHsena.
OTnuuuTeNnbHbIlE OCOOGHHOCTH XHMHH OTACIBHBIX IUIATUHOBBIX MeTayuioB. llmatuHa —
BOKHEHIIUN TPEACTABUTEIb CEMEWCTBA IUIATUHOBBIX 3JIEMEHTOB. [IpuMeHeHue coeauHeHHi
MJIATUHOBBIX 3JIEMEHTOB B XMMHUYECKOM TE€XHOJIOTHUU U MEAUIIMHE.

Mapzaneu, mexueyuii, penuit

OO6mas xapakrepuctika. BagentHslie coctosinus snementos VIIB rpynmsr.

CBoiicTBa M IPUMEHEHUE METAJUIMYECKOr0 MapraHla M €ro CIjlaBoB. BaxkHeillune coequHeHus
mapranna (1), (II), (IV), (VI), (VI). Bmnusaue pH pactBopa Ha OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHbBIE MTPOLIECCHI, MPOTEKAOIINE C YUaCTUEM COoelMHEeHUI MapraHia. HeoObruHbie
CTENEHU OKHCIeHUsT MapraHua. KpaTkue cBeiaeHHss O XUMUU TexHenus. Baxxeifmue
coeMHeHUs peHus. CONOCTaBIECHUE KUCIOTHO-OCHOBHBIX U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB COEIMHEHUI MapraHiia ¥ €ro aHaJoroB B PAa3IMYHBIX CTENEHAX OKuciieHus. CpaBHEHHE
cBoiictB coequHennii VIIA u VIIB rpynn. I[lpuMeneHue coequHEeHM MapraHia, TEXHELHS,
peHus.
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Xpom, monuboen, eonvhpam

OO6mias xapakrepucTuka. BaneHTHbIe cocTOSIHUS AyieMeHTOB VIB rpynmbl.

[Monyuenne xpoma u deppoxpoma. Meramnmndeckuit xpom. KucinopoiHeie COeMHEHHS XpoMa.
Coemunenus Cr(Il): oxcun, ruapokcun, conu. BoccTaHOBHUTENBbHBIE CBOWCTBA COSAUHEHUUN
nByxBasieHTHOro xpoma. Xumus Cr(IIl): rugponus axBanoHa, aM(pOTEPHOCTh THAPOKCHUIA.
Coemunenus Cr(VI): xpomaTel u OWXpOMATHI, KHUCJIOTHO-OCHOBHBIC PaBHOBECHS B BOJHBIX
pactBopax. ComoCTaBl€HUE KHCIOTHO-OCHOBHBIX U  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
cBorictB coenunenuit Cr (II), (III), (VI). KommiekcHble coeiMHEHNs W JTBOWHBIE COJM XpOMa.
IIepokcuaHbie MPOU3BOAHBIE. XPOM B HEYCTOMYUBBIX CTENEHAX OKucieHusA. [lomyuenue Mo
u W. Merammmmyeckoe coctostaue. Oxcuanl monubaeHa (V1) u Bonsdpama (VI). MommubnenoBas
U BoJb(ppaMoBas KUCIOTBL. Monmbaatsl u Bosb(dpamarel [-IV rpymm. JIBoiiHbIE, TpOiiHBbIE
MOJIMOAaThI ¥ BoJib(pamatsl. M30M0au- U reTeponoIuKUCIOTH U COTU: 00pa3oBaHue, CTPOCHHE,
peakioHHast crocoOHOCTh. Kucnmopoausie coeauHeHuss MoiaubJeHa U Boib(pamMa B HHU3IIMX
CTEMEHSAX OKHUCJICHHS: OKCHJBI, MOJUOJCHOBBIE M BOJb(ppamoBbie "cuHH”, BOJBb(PpPaMOBHIC
"oponssl”. Knacrepsl. ['amorenuasl xpoma, MonubnaeHa, Boibppama. M3MmeHeHHe cocraBa
BbIcero rajorenua B paay Cr — W. [Ipumenenue coennHenuit aneMenTos VIB rpynmst.
CpaBHeHHE XUMUYECKUX CBOMCTB 35ieMeHTOB VIA u VIB rpynn [lepuoaunyeckoil CUCTEMBI.
Banaoui, nuoouii, manman

OO61mas xapakTepucTHKa. BalleHTHBIE COCTOSTHUS 3JIEMEHTOB MOATPYIIBI BaHAIUA.

CpolicTBa W mnpuMeHeHHe MeTauioB. Xumwus coenuHenuit Bamamus (II), (IID), (IV), (V).
["asorennibl, OKCH/IBI, BAHAAThl, U30II0JINBAHAAATHI, OKCOKATHOHBI U aKBaHOHBI. KOoMILIEKCHBIE
coequHeHusi. CoONoCTaBlI€HUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX U  KHUCIOTHO-OCHOBHBIX
cBorictB coemunenuid BaHaams (I1), (III), (IV), (V). Oxcunel HHMOOMA u TaHTana. HuoOats
U TaHTaIaThl. M30MONMMaHNOHBI U UX CTpOoeHHE. buHapHble M KOMIUIEKCHBIE (Topunsl. [pyrue
raJIOTeHUubl M oKcoranoreHuasl. KiacrepHas mpupoaa AWTalloT€HUIOB HUOOUS U TaHTaja.
Kowmmnekcusie coenuuenus Nb u Ta B HU3IIUX CTEMIEHSX OKUCIICHHS.

Tuman, yupkonuii, cagpnui

OO01m1ast xapaKTepUCTHKA.

[Tonmyuenue, ¢uznueckue U XUMUYECKHE CBOMCTBA TUTaHa, UpKoHUs, rapuus. [Ipumenenue
METATMYECKUX TUTaHa, IUPKOHUS, TaHUS U CIJIABOB HA MX OCHOBE. bUHapHBIC COEMUHEHUS:
TaJIOTeHUbl KapOuAbl, HUTPUIBL, CylbPHUIbl U MaTepuanbl Ha UX OcHOBe. KucioponHsie
coenuHeHUs. JIMOKCUABI U TUAPATH OKCUIIOB. be3BoaHbIE COMM YeThipexBaieHTHIX Ti, Zr, Hf,
UX THApATalys U MOBEJICHNUE B BOJHBIX pacTBopax. CoeIMHEHUs JIEMEHTOB MOArPYIIIBI TUTAaHA
C HU3IIKMMU CTeneHsMu okucieHus. KomruiekcHblie coeauHeHus. [lpuumHbl  cxoncTBa
XUMUYECKHX CBOMCTB coenuHeHudd Zr m Hf. Xumudeckue OCHOBBI pa3jiesieHus THUPKOHHS
U rapHusL.

Peoxozemenvhule 31emenmaol

Oo6mas xapakrepuctuka. CTpoeHHE AIEKTPOHHBIX 000JI0UEK aTOMOB, XapaKTePHBIC BaJICHTHBIC
COCTOSIHMS, YCTOWYMBBIE CTENEHHW OKuciaeHus. LlepueBas u uTTpHeBas MOATPYIIIBI.
«amonuuueBblii uznom». JlantanougHoe cxarue. [lomyuyenue, pusnueckue M XUMHYECKHE
CBOICTBa, MpUMeHEeHUE MeTauioB. CioxkHble coequHeHuss P30 U MeTonbl pa3aeneHus cMmeceit
P33. Xapakrepuctuka coenunenuit M(III): oxcuasl, rUAPOKCUIBI, IPOCTHIE U JIBOMHBIE COJIM.
KommiekcHeie coemmaeHus. Xapakrtepuctuka coemuneruit M(IV): Ce(1V), Pr(IV), Tb(IV),
X OKHUCIHTENbHBbIC cBolicTBa. Xapakrepuctuka coemuHeHuit M(ID): Eu(Il), Sm(II), Yb(II),
UX BOCCTAaHOBUTEJIbHBIE CBOWCTBa. [IpuMenenue coenuuenuit P33: marepuansl JazepHOM
ONTUKH, MArHUTHBIE MaTepUaJIbl, KaTaau3aTopsl, cocraBHas yactb BTCII maTepuanos.
AKmunouowvl

O6mass  xapakrepuctuka. [IpoOreMaTHYHOCTh  XUMHUYECKOW  QHAJIOTMM  AKTHUHOHWJIOB
Y JIJAHTAHOWIOB.

Kparkue cBeagenuss o xumuu Topusi. Baxkneiimne coelMHEHHST U HMX CBOMCTBA: OKCHI,
TUAPOKCHUJI, TaJOT€HU[Ibl, OKCOTaJOr€HU]Ibl, POCThIE M KOMIUIEKCHBIE COJIM. XUMHUS YypaHa.
CoenuHeHus ypaHa B pa3lIMUHBIX CTENEHSAX OKUCIEHUS. ['aloreHuibl, OKCHUJIbl ypaHa.
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AMdoTepHOCTh KUCIOpOAHBIX coenuHeHuil ypana (VI). CuHTE3 TpaHCYpPaHOBBIX AJIEMEHTOB.
XUMHS HENTYHMs], IUIYTOHMs, amepuuus. BaxxHeHIme COeIWHEHMs: OKCUIbI, THAPOKCHIIBI,
rajoreHuApl. OCHOBHBIE CTEMEHU OKHCIICHUS. 3aKOHOMEPHOCTH HM3MEHEHHUSI OKHCIHTEIIbHO-
BOCCTAHOBUTENbHBIX CBOMCTB B psaay U, Np, Pu, Am. Xwumus BOIHBIX pPacTBOPOB:
KOMIUIEKCOOOpa3oBaHue, TUCIPOIIOPIUOHUPOBAHHE.
Huuk, kaomuii, pmymo
O6mas xapakrepuctiuka. OCOOEHHOCTH CTPOCHHUS HIIEKTPOHHBIX 000JI0UEK aTOMOB.
XuMuyeckue M (Qu3nyeckue cBoicTBa MeTaioB. [lonydeHne U MpUMEHEHHE MEeTaTMYeCKUX
LMHKa, KaAMUs, pTYTH U UX CIUIaBOB. AMmainbramel. Baxueimue coeaunenus M(ID): oxcunpi,
TUAPOKCUABI, COJMM. XHUMHS BOJHBIX PACTBOPOB: THUAPOJIN3 M KOMILIEKCOOOpa3oBaHHUE.
CpaBuutenbHas ycToMuuBOCTh KomruiekcoB. Coemunenus pryru (II) ¢ asorcopepskamumu
MoJIeKyJIaMH. VI3MeHeHue Tuma CBsI3M B COCIMHEHHUAX JIBYXBAJEHTHBIX IIUHKA, KaIMUs, PTYTH.
[IpyuyuHbl aHOMaNBLHOTO (HEMOHOTOHHOI0) XapaKTepa U3MEHEHHS KUCIOTHO-OCHOBHBIX CBOMCTB
okcunoB U tuapokcunoB B psany Zn(Il) — Hg(Il). OkucnurensHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
coequnenuit pryru. Jucnponoprmonuposanne Hgo?'. Baxneitmmme coenunenus prytu (I).
[IpruMmeHeHrne coeMHEHU IUHKA, KaAMUs, pTYyTH. TOKCUYHOCTh COCIMHEHUN 3TUX SJIEMEHTOB.
Crioco0bl yCcTpaHEeHHUs 3apayKeHHsI TIOMEUICHUH MEeTaNTn4eCKOM PTYThIO.
Meow, cepeopo, 3010mo
OO01as xapakTepuCcTHKa.
Huarpammbl  Jlatumepa. [lpuumabl HaXOXACHUS B TMPUPOJE 30JI0Ta, cepedpa W Meau
B CAaMOpPOAHOM cOCTOSIHUM. DHU3MYECKME UM XMMHUYECKHE CBOWCTBAa MeTauioB. [IpumeHeHne
Metasmueckux Cu, Ag, Au ¥ ux crjaBoB. XWMHUA Meau B cTeneHsx okucienus | u 1L
Baxuelimme coeMHEHUs: OKCUbI, THIPOKCUIBI, COJIM, KOMIUIEKCHI. JJUCIpONnOpUHOHUPOBAHUE
coemuaeHnit menu (I). Ilpumenenue coemmuenmii memu. Cu (II, III) — cocraBHas wyacth
matepuanoB co coictBamu BTCII. TokcuuHocTh coenuHeHwmii menu. Xumus cepedpa (I).
OcCHOBHbBIE COEAMHEHMS: OKCUJ, THAPOKCUA, CYIb(GUA, MPOCThIE U KOMIUIEKCHBIE COJIH.
XuMHueckue ocHOBHI (ororpaduueckoro mnpouecca. HeoObIuHbIE CTENEHN OKUCIIEHUS cepedpa
U uX crabunuzanug. XuMuUs 30J0Ta. PacTBOopeHHE METalIMYecKoro 30J10Ta B Pa3iIHMYHbIX
pearentax. IlpomsBomgusie Au(Ill). HeoObrunble creneHu oxuciaeHus 3050Ta. CpaBHEHHE
XUMHYECKUX CBOMCTB 371eMeHTOB [A 1 IB rpynn [lepuoauyeckoil CUCTEMBI.
CoBpeMeHHbIe TPOOJIeMbl HEOPraHMYECKON XMMUM
Heoprannueckas XuMus U CO37JaHHE COBPEMEHHBIX (DYHKIIMOHATBHBIX MaTEpUAIOB.
[lonsatuss xumuu TBepaoro Ttena. Hecrexuomerpuueckue coenunenus. Kpazuxummuueckoe
omucaHue paBHOBecHid aedekToB. OCHOBHBIC THITHI PEAKIMH C y4acTHEM TBEPAOrO Tela.
3aBUCHMOCTh Je(PEKTHOTO COCTaBa KPUCTAIIOB OT YCJIOBHI CHHTe3a. BiusHue nedekroB Ha
CBOMCTBA KPUCTAJIOB U KHHETHKY TBEPI0(a3HbIX MPEBPALLICHHI.
CoBpeMeHHbIE HEOpPraHMYecKHe Marepuanbl. Marepuanbl I BOJOPOJAHOW 3HEPreTHKHU
CymnpamounekyinsapHas xumus. HanoMarepuansl 1 HAHOTEXHOJIOTHS.
buonornueckass  HeopraHmdeckas — xumus.  Opranmzanuss ~ OMOJIOTMYECKON  KIJIETKH.
Heoprannueckne BemecTBa B Ouosnormdeckoi kierke. IloHsiTme o mporeccax mepeHoca
Heoprannyeckux yactull. Katanutuueckue mpoueccbl. CEHCOPBHI.
OcCHOBHBIE METOJbI HCCJIEI0BAHNS HEOPIaHUYECKHUX BelleCTB
OcHOBHBIE TpYMIBI METOJOB HCCIEAOBAaHUS HEOpPraHWMYeCKUx BemecTB. HMHubopmanus,
nojlyyaeMasi C TMOMOUIbIO PAa3IMYHBIX METOA0B. JludpakimoHHBIE METOABI HCCIEIOBaHUS.
CnexTpanbHble METOJBI MCCieI0oBaHus. Marneroxumusi. TepMudecKkue METO bl UCCIICTOBAHUS.
[TonsiTve 0 PU3NKO-XUMUYECKOM aHAIH3E.

4. KomnereHuuu, popmupyemMsblie B pe3yibTaTe 0CBOCHUS JUCHUIIMHBI:

o CHIOCOOHOCTh ~ HWCIONB30BaTh  TONYYECHHBIE  3HAHHUA  TEOPETHUYECKUX  OCHOB
byHIaMEHTAIBHBIX PA3/ICIOB XUMHUH TIPH pelieHun npodeccunoHanbHbix 3a1ad (OIIK-1);
° BJIAAICHUC HABbIKAMU XHUMHYCCKOI'0 OKCIICPUMCHTA, OCHOBHBIMU CHUHTCTUYCCKUMU

U AQHAJIMTHYCCKUMHU MCTOAAMU TIOJYUCHUSA W HCCICHNOBAHHA XHUMHYCCKUX BCUICCTB U
peakmuii (OI1K-2);
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° 3HaHUE HOPM TEXHHMKH O€30MaCHOCTH W YMEHHMEM peallu30BaThb UX B JIAOOPATOPHBIX
1 TexHoJornueckux ycioBusx (OITK-6);

. CHOCOOHOCTH BBIOJHATH CTaHJAPTHBIE ONEPaAIUy 110 npeiaraeMbiM MeToaukam (I1K-1);

° BJIaJICHUE CUCTeMO# (yHIaMeHTaNbHbIX xumMudeckux noustuit (I1K-3);

. BJIa/ICHUE HaBbIKAMU IPEJCTaBICHUS MOJYYEHHBIX PE3YJIbTaTOB B BUIE KPaTKUX OTYETOB
u npe3enrtanuii (I1K-6);

o BJIAJICHUE METOAAMHU O€30IaCHOro OOpallleHUs ¢ XMMHUYECKMMU MaTepHajaMH C Y4eTOM

ux ¢uzndeckux u xumudeckux cBorcts (I1K-7).
5. Ilnanupyemsle pe3yJbTaThl 00y4eHHs
B pe3ynbraTe 0CBOCHMS NIUCUUIUIMHBI CTYACHT A0JIKEeH:

3HamMy:

®  MECTO HEOPraHWYEeCKOM XMMHUH B CHCTEME HayK;

®  TEOpPETHYECKHE OCHOBBHI HEOPraHMYECKONM XHMHH (COCTaB, CTPOCHHE M XHUMUYECKUE
CBOMCTBaA MNPOCTBIX BCHICCTB U XUMHUUYCCKHUX COCﬂHHeHHﬁ, CBA3b CTPOCHHUA BCHICCTBA U
MPOTEKAaHUsI XUMHUYECKUX MPOIIECCOB);

ymembw:

o aJIanTUPOBaTh 3HAHUA, HAKOIUIEHHBbIE MpPU H3ydeHUu Kypca «Heopranwueckas XUMHS»,
K PEIIEHUI0 KOHKPETHBIX 33/1a4, CBSI3aHHBIX C MPOPECCUOHATBHON ASITENbHOCTHIO;

° UCIOJIb30BaTh (DYH/IaMEHTAJIbHbIC 3HAHWS HEOPTAaHMYECKONW XMMHU B OOJIACTH CMEKHBIX
JMCIIUIIINH;

é1a0ems:

° METOJIaMH M CIIOCO0aMU CHHTE3a HEOPTaHUIECKHIX BEIICCTB

° HaBbIKAMU OIHUCAHMS CBOMCTB BEIIECTB HAa OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIHUX

u3 Ilepuoanueckoro 3axoHa u [leproanyeckoil CUCTEMBI 3JIEMEHTOB

6. O0mas TPy10€eMKOCTh AU CIUIJINHBI:

19 3aueTHbIX eauHuUIl (684 yaca).

7. @opmMa KOHTPOJIAA:

[Ipomexxyrounas arrecramus — 3ader (1 cem.), auddepeHInpOBaHHBIN 3a4eT —KypcoBast
pabora (2 cem.), sxk3ameH (2 ceM.)

AHaIuTHYECKAs] XUMHUS

1. MecTo nucuUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOTrPaMMbl
JuctumimHa «AHaTUTHYECKas XUMUSD» BXOAUT B 0a30BYI0 yacTh Ooka b1l «Jlucuumnauasl
(Momynu)» kak oOs3atenbHas auciurummaa b1.5.6.
2. Ilesin 0CBOEHUSI TUCHMILINHBI:
o dbopMUpOBaHUE Yy CTYACHTOB 3HAHUIl TEOPETHUECKUX OCHOB XMMHUYECKOIO aHalu3a M
MPAKTUYECKUX HABBIKOB €TO BHITIOJHEHHUS.
3. Kparkoe comepxanue Q1 CHUNIIHHBI
MeToabl pa3jiejieHuss U XMMUYeCKO HIeHTH(PUKANNH
Ananumuueckan xumus, ee 3aoayu u memoonvl. Kauecmeennwtii ananus
[enn anammtrdecko xumuu. neHTudukanus u onpeaeneHue, OOIHOCTh dTUX HApPaBICHHM.
AHamutnueckuid curHan. [Ipu3Haku aHATUTHYECKOW pPEaKIUU W TPHYMUHBI UX TOSBICHUS.
[Tonsitne o meToauke ananusa. Kareropun n3oupaTeIbHOCTH aHATUTHYECKON peakiuu. [Ipeaen
oOHapyxeHus. [IpuHIIMNMANIBHBIE BO3MOXHOCTH YIYUIICHHS [MapaMETPOB aHAIUTHYCCKOU
peakuuy. AHATUTHYECKHE pEareHTbl, WX TIpajalus [0 YUCTOTE. AHAJIMTHUYECKUE TPYIIIbI
DJIEMEHTOB, MOAXO0ABI K UX (hopmupoBanuio. CepoBoAOpoaHbIN MeTo . OpraHnyecKue peareHTHI.
Memaroniee  BIusiHUE, €ro  ycrpaHeHue. [IpuHIMNBI  pa3feneHuss U MacKUPOBaHUS.
JemackupoBanue. J[poOHBII U CHCTEMATUYECKUN METOIbI aHATH3A.
Xumuueckoe pasnogecue. I omozennoe pagnosecue
[MonsTne 00 WACaNbHBIX W  pealbHBIX CUCTEMaX. BIUSHUE  DIIEKTPOCTATUYECKUX
B3aUMOJICCTBUH (MOHHAS CUJIa aKTUBHOCTD, KOO(PPHUIIMECHT aKTUBHOCTH). BiIMsHUEe XUMHUUYECKHUX
B3aMMOJICHCTBUI (MONIbHAsI JOJs, OO0INas aHAIWTUYECKas KOHIIEHTpAIlMs WOHA, PaBHOBECHAs
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KOHIIeHTpanusi uoHa). CrocoObl BBIpaXEHHUS KOHCTAHT PABHOBECHUN XHMHUYECKON pEaKIIUu.
[ToHsTHE O TEPMOAMHAMUYECKON, YCIIOBHOW M PeaJibHOM KOHCTAHTAaX PABHOBECHUSI XMMHUUYECKOM
peakuuu. YpaBHEHHE OJJICKTPOHEHTPaIbHOCTH U YypaBHEHHE MaTepHaIbHOTO OasaHca.
[IpoTonuTuyeckas Teopust KUCIOT U ocHOBaHUU bpenctena u Jloypu. KoHCTaHTBI KMCIOTHOCTH
u ocHoBHOCTH. Knaccudukauus pactBoputeneil. Husenmupyromuit u auddepenunpyrommii
3¢ deKTh pacTBOpUTEICH.

Xumuueckoe pasnogecue. Pagnogecue 6 cucmeme pacmeop-ocadox

[IpousBenenne pacTBOPUMOCTH BiHsiHHME 37IEKTPOCTATHYECKUX B3aUMOJCUCTBUM Ha BEIUYUHY
MPOU3BE/ICHUSI PACTBOPUMOCTH  (peambHOE TPOU3BEIECHUE PACTBOPUMOCTH). BrusHue
XUMHUYECKHX B3aUMOJICHCTBUII Ha BEJIMYMHY NPOU3BEIEHUS PACTBOPUMOCTU (yCIOBHOE
MPOU3BEICHUE PACTBOPUMOCTH). PacTBopuMocTh. B3amMOCBSI3p MeXIy pPacTBOPHUMOCTBIO,
COOCTBEHHOM PacTBOPUMOCTBIO M MPOU3BEIEHUEM PACTBOPUMOCTH. [IpMHIMIBI BBIYMCIECHUS
PaCTBOPUMOCTHU TPY HATUYMHA KOHKYPUPYIOUIUX paBHOBeCHH. BriusHue oqHOMMEHHOTO MOHA HA
pactBopumMocTh. CoseBoit 3pdekT.

Ocadicoenue Kak memoo udenmupukayuu, pazoenieHus U KOHYEHMPUPOGAHU

[Tonxonpl K ONMMCAHUIO ONEpaIil pa3JesieHns Kak TeTeporeHHbIX MpoueccoB. KonnuecTBeHHbIE
XapaKTepUCTUKHU d(H(HEKTHBHOCTH pa3IEICHUs ¢ TOYKH 3PEHUS MMOJHOTHI U3BJICUCHHS U YUCTOTHI
KOMITOHEHTAa: KOHCTaHTa U KO3hOUIMEHT pasieneHus, (HaKkTopbl pasfaeicHuss U oOoTramieHus.
OcaxeHue Kak MeTol UACHTU(DUKAINY, Pa3IeICHUs] U KOHIICHTPHUPOBAHUSI.
Du3uko-xumuueckue 0CHOBbL NPOUECCO8 IKCMPAKUUU

OcHOBHBIE TIOHATHS. XaPaKTEPUCTUKH HWHTCHCHBHOCTH: KOX(PQOUIMEHT pacrlpeesieHus
(okctpakuuu), (axrop wusBieueHuss (% dkcrpakuumu) U (akrop oOOTrameHUs, YHUCIO
HEOOXOJUMBIX CTYMEHEH SKCTPaKIUU. DKCTPAKIMOHHBIC CHCTEMBI HCIIONB3yeMbIC B aHAIHU3E.
MexaHu3M OJKCTpakuuu. OKCTpakmus XenatoB, pH momyskcrpakumu. M30upaTenbHOCTD
OKCTPAKIIMOHHOTO pazjencHusi. COMOCTaBICHUE OCAIUTENBHBIX M SKCTPAKIIMOHHBIX METOJOB
pazzeneHus.

QDu3uKo-xumuueckue 0CHOBbL Xpomamozpaghuu

[Tpunuumns! xpomarorpadun. OU3NKO-XUMHYECKHUE MTPOLIECCHI, JIEXKAIINE B OCHOBE pa3fesIeHusI.
PaBHOBecHass xpomatorpadusi, OCHOBHOE ypaBHeHHE. WaeHTHUKAIMI KOMIIOHEHTOB
nmo xpomarorpamme. Mopaudukaus XeMOoCOpOIMOHHOW xpomatorpaduu. (OcobeHHOCTH
MOHOOOMEHHOTO ¥  OCaJOYHOTO BApPHUAHTOB: SIBIICHUS, NPHUBOIAIIME K pPa3AeleHUIO;
KOJIMUECTBEHHas: oleHKa d3ddexTuBHOCTH pasneneHus. CeleKTUBHOCTb HOHHOTO OOMEHa.
ConocraBneHue posid U GYHKIMA pa3TUIHBIX METOIOB pa3/IeICHHS B aHATUTHYECKON XUMUHU.
KonmnyecTBeHHbIH aHAIM3. XMMHYECKHE METOAbl aHAJINU3A: TPaBUMeETPHUS

Mexanuzm obpazosanun ocaoxka

I'paBumeTpusi Kak aOCONIOTHBIM MeTOJ aHanmm3a. MexaHu3M 00pa3oBaHHS — OcCajKa.
[Tepechltienre, TEHTPH KPHUCTAUIM3AMA W POCT dacTull. Kpucrammdeckue u amopQHbIe
ocanku. Ocaxxnaemas u BecoBasi popmbl. Kommonnnoe cocrosnue. Onokyasuus U MenTu3anus.
Crapenue ocaznkos, ero Bupl. "I'oMoreHHoe" ocaxJieHue.

3acpaznenue ocaoxka

Buner 3arpssHeHuss ocankoB. COBMECTHOE OCaXKIEHHUE, COOCAXKIEHHUE, IOCIEOCAKIACHUE.
AncopOuus u abcopOumst. Oxkito3ust. HKITI03uM4.

Xapakmepucmuka cmaouil 2pagumempuieckozo aHalu3a

Br160op maccel HaBecku a1 aHanu3a. ['paBumerpuueckuii gakrop. Beibop ocamurens. YcnoBus
aHaTUTHUYECKOro ocaxaeHus. PuibTpoBanue. BpiGop mnpomeiBHOH xuakoctu. IlepeBon
ocaxkmaeMor (GopMbl B rpaBUMETpHYECKyr0. PacueTsr B rpaBumerpuu. MecTo rpaBUMETpUHU
B CUCTEME aHAJUTHYECKUX METOOB.

KonnyecTrBeHHbIN aHAIM3. XMMHYECKHE METOAbl AaHAINU3a: TUTPUMETPHUS

Oowaa xapakmepucmuka mumpumempuu. Cnocobvt 6vipajricenus KOHUEHMPAUUU
seuwyecmea. Ilpunyunst pacuemoe 6 mumpumempuu

Knaccudukanus peaknuii B THTpUMETpUHM, TpeOOBaHUS K HUM. MOJSIpHAs Macca U MOJISIpHAs
Macca OJKBUBaJieHTa. YHUCIO SKBUBAJIEHTHOCTH M (aKTOp SKBUBAJICHTHOCTH. CrocoObl
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BBIPOKEHMSI KOHLIEHTPALlMM BEIIECTBA: MOJISIpHAsT KOHLEHTpalusi, MOJSpHas KOHLIEHTpalus
SKBUBAJICHTA, TUTP, TUTP IO ONPEACIIAEMOMY BEIIECTBY. 3aKOH SKBUBAJECHTHOCTH. [IpuHIMITBI
pacueroB B TUTpuMeTpuu. CTaHmapTHbIE (IEPBUYHBIE) M CTAHJAPTU30BAHHBIE (BTOPUYHBIE)
pacTBOphl, TpeOOBaHMS K HUM. Touyka HKBUBAJEHTHOCTM W TOYKAa KOHIA THUTPOBAHMUS.
Nunukatopel. Buael  turpoBanud. IlorpemHoctd  TUTpuMeTpUH.  UyBCTBUTEJIBHOCTH
TUTPUMETPUH.

Kucnomno-ocnoénoe mumposanue

CnocoObl  BeruuciaeHUsT pH pa3audHBIX KHCJIOTHO-OCHOBHBIX CHCTEM. YPaBHEHUE KpPUBOU
TUTPOBAaHUS B CIydyae CWJIBHBIX KHCIOT M OCHOBaHMH. KHCIOTHO-OCHOBHBIE WMHIMKATOPBHI.
[TorpemHocT onpeneneHus CBs3aHHbIE ¢ MHAMKAaTopamu. Monudukanus ypaBHEHHUS KPUBON
TUTPOBAHUS IS JIPYTUX KHCIOTHO-OCHOBHBIX peakuuil. bydepusie pactBopsl. bydepnas
€MKOCTb.

Peakyuu oKuc1eHua-60CCMAaH061eHUA 6 MUMPUMEMPUU

OcobenHoctu pea-okc peakiuid. OOpaTuMble W HEOOpaTHMBIE pela-OKC mapbl. Bo3mokHOCTH
pen-OKC THUTPOBAHUS C TOUKU 3PEHUS CTAHIAPTHBIX U peabHBIX ((POpPMAaTIBHBIX) MOTCHIUAIOB
noJTypeakiuii. MexaHu3M pe-OKC peakiuii 1 He0OXOIMMOCTh yueTa KHHETHYECKUX (haKTOPOB.
OcobeHHOCTH pacyeTa KpHUBBIX pen-okc TuTpoBaHHs. (OcoOble TOYKM THUTPOBAHMA.
COOTHOIIIEHHE MEXIYy TEOPETHUYECKOW M HKCIEPUMEHTAIBHOW KpUBBIMU. BBIOOp ycrmoBuid
TUTPOBAHUS HA TIpUMEpPE HMOJOMETPUM, IEPMAHTAaHATOMETPUM U  JIUXPOMATOMETPHH.
WNHaukaTopel B pe-OKC TUTPOBAHUH.

Peakyuu Komniekcooopazoeanus ¢ mumpumempuu

O6mmue 3aKOHOMEPHOCTHU u KOJINYECTBEHHBIE XapaKTEPUCTUKH IIPOLIECCOB
KoMIIeKcooOpa3oBanus. [IpuHUIMIBI pacdeTa cocTaBa pABHOBECHBIX CHUCTEM. MeToJbl
TUTPOBAHHUS, OCHOBaHHbIE Ha 0Opa3zoBaHuM KoMmIuiekcoB. Kommiuekconomerpus. OO6mue
xapakrepuctiku STA kak Turpanrta. Pacuers! n1oneil KOMIUIEKCHBIX (OPM M UX 3HAYCHHUE JUIS
BbIOOpAa ONTHUMAJIbHBIX YCIIOBUN TUTPOBAaHUS. YCIOBHbIE KOHCTAaHTBHl KOMILIEKCOOOpPa30BaHUS.
MeTtannoxpoMHbIe HHIUKATOPhl. PaciipocTpaHUMOCTh METOa KOMIIJIEKCOHOMETPHH.
MeTpoJsiornyeckasi OieHKa pe3yJibTaTOB U3MepPeHuil

OcHoGHble NOHAMUA U MEPMUHDL

CTaTUCTUYECKUA CMBICT  PEe3yJbTaToB u3MepeHuil. CiydailHble U  CHUCTEMATHYECKHE
norpemHocTd.  [IpaBUIBHOCTP M BOCHPOM3BOAMMOCTb.  CrocoObl — HpeCTaBICHUS
BOocpon3BoAUMOcTH. CTaHIapTHOE OTKJIIOHEHHE OTPaHUYE€HHOI BBIOOPKU.

Konuuecmeennvle xapakmepucmuku nozpeuwtnocmeil aHaau3a

JloBepuTenbHasi BEpOSATHOCTh M WHTEpBall. t-kpurepuil. HeoOxomumoe wuciio mapajiesnbHbIX
u3MepeHuii, BeIOpakoBka pe3yiabTatoB (Q — kputepmii). Hynmp-runoresa, kpurepuii @urmiepa.
3aKOH pacHpoOCTpaHEHHUS OIIMOOK M €ro KOHKPETHbIE CIEACTBUSA JUIS Pa3IMYHBIX BUIOB
dynkuuit. MeTop! OLeHKH MpaBWIbHOCTH. OLeHKA MOTPEIIHOCTH AaHATUTHYECKUX METOJIOB.
AHaJan3 peajibHbIX 00bEKTOB

Ananumuueckuii npoyecc. Ilpo6omoop u npoéonoozomoska

XapakTepucTuka CTaauii mpoOoTOOpa, MOATOTOBKUA MPOOBI, M3MepeHHus, 0O0paOOTKH JTaHHBIX.
Cratuctuyeckasl 3HaUMMOCTb CTaJUii B CyMMapHOW NOTPEIIHOCTH MeToha. MeTposiornueckue
acmeKkThl aHanu3a. Ponb XuMuYeckux rmpoieccoB B aHanu3e. OOnacTd HMCHOIB30BaHUS
KJIACCUYECKUX METOAO0B. Bunepl amanmsa. 3agaud  aHaian3a. VICTOYHUKM aHAJIUTHUYECKOH
uHpopmannu. COOTHOIIEHHE MEXIy TOYHOCThIO, YPOBHEM COJIEp)KaHHS KOMIIOHEHTa,
HKCHPECCHOCTHIO, KBATU(HUKAIMEH aHATUTUKA U CTOMMOCTBIO aHAJIM3A.

Cnioco06s1 MpoOOOATOTOBKHU (TIepeBeAeHUs TPOOKI B pacTBOP).

Dopmuposanue cxemvl AHAIU3A PEATIbHOZ0 00beKmMa

Bri6op cxempl aHanm3a B 3aBUCHMMOCTH OT TOCTaBJICHHOW 3amauu. [IpoGiiemMbl COBpeMEHHOM
AHAJIMTUYECKON XUMUH.
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Onruyeckne MeTOIbI AHAIN3A

Memoowt ananuza, OCHOGAHHbIE HA 63AUMOOCUCMEUU U3TYYEHUA C G6eUleCMEOM. 3AKOHbL
no2nouieHuA U3nY4eHus 00HOPOOHLIMU CUCTEMAMU

Knaccudpukanus onTHueckMX METOJOB  aHaJMW3a. MX  JOCTOMHCTBO  (IPaBUIBHOCTb,
BOCIIPOM3BOAMMOCTb,H30Mpa-TeIbHOCTh, IKCIPECCHOCTh. 3akoH Jlambepra-byrepa, 3akon bepa.
MareMaTnueckoe BBIPaKEHHE 3THX 3aKOHOB. BenMUYMHBI, XapaKTEpHU3YIOIIME MOIVIOLEHUE
cera, OnTuyeckas MIOTHOCTh, IpomyckaHue. I paduiyeckoe BbIpa)keHUE 3aKOHOB TOTJIOIICHHS,
[IpyuvHbl OTKJIOHEHUsS OT 3akoHa bepa. Onrudyeckasl MIOTHOCTb, MPOIMYCKaHUE, MOJISIPHBII
Y TIPUBEICHHBIA MOJIIPHBINA KOA(PDUITUEHTHI TIOTIIOIICHHUS.

Cnekmp noznouienusn

[lonsaTHe O cHekTpe MOTJOMIEHHUS] WHIUBUYAIbHOTO BEIIECTBA. XAapPAaKTEPUCTUKU CIIEKTpa
MOTJIOIICHMS: MOJ0KEHNE, MOJYIIMPHHA, CHUJIa OCHMJUIATOPA. 3aBUCUMOCTh IOJIOKEHHUS I0JI0C
NOIJIOUIEHUs] OT TUIA 3aMECTUTENIEH B MOJIEKYJE pEareHTa, KHCIOTHOCTH CpE.bl,
KOMIUIEKCO00pa3oBaHus, TeMrnepaTypsl pactBopa. [100Ckl MOTIOMEHUs U TUIIBI 3JIEKTPOHHBIX
nepexoJoB B Mouiekysnax. CHEKTpbl HMOHOB IMEPEXOJHbIX METANIOB M BIUAHHE Ha HHUX
KOMIUIeKcooOpazoBanus. CHeKTpbl MepeHoca 3apsaa. AJJIUTUBHOCTb ONTUYECKOM IIOTHOCTH
pacTBopa HECKOJIbKUX BellecTB. M300ecTHuecKknue TOUKH.

Xumuueckue peakyuu 6 ONMUYECKUX MEMOOAX AHAIU3A

OO6mme TpeboBaHuss K HUM. OCHOBHBIE TPYMIIbI KOMIUIEKCHBIX COEIMHEHHH, HMCIIOJIb3YEMbIX
B ONTHYECKUX METOJAX AaHaJIN3a: POAAHUIHBIE M TaJOIC€HUIHBIE KOMIUIEKCHI, KOMIUIEKCHI
C TEpPEeKHUChI0 BOJOPOJA, aMMHAKOM, OpPraHMYECKMMH OCHOBAHMSIMHM, HOHHBIE aCCOLMATHI,
reTePOIOIMKOMITIEKCHl. XenaTel. Vcnosib30BaHNE peakiuil OKHCIIEHHS-BOCCTAHOBICHUS IS
neneit JoToMeTpUIECcKOro aHajImu3a.

YyecmeumenpbHocmy U Mempo102udecKue XapaKkmepucmukuy Onmu4eckux memoooe
UyBCTBUTEIBHOCTh (POTOMETPHUECKOr0 aHain3a. BoCmpou3BOAMMOCTE M MPABUIBHOCTD
pe3ynbraroB. OmUOKKM H3MEpEeHUsT ONTUYECKOW TIIOTHOCTH. OrmpeneneHue «CiaeT0BbIX»
KOJIMYECTB JJIEMEHTOB M POJIb «XOJOCTOro» oOmnbiTa. IlyTH TOBBIINIEHHUS YYBCTBUTEIBHOCTU
aHaamu3a.

DJIeKTPOXMMHUYECKHEe MEeTOIbI AHAJIN3a

Inekmpoxumuyeckue peakyuu. Pacmeopwt 31ekmponumog Kkak HeudeaibHvle CUCEMbL
OCOOEHHOCTH 3IEKTPOXUMHUYECKUX peakiuii. OOpaTuMble U HEOOPATUMBIE ANEKTPOXUMUYECKHE
CHUCTEMBI. TaJbBAHMYECKUE AJIEMEHTBI U JJEKTPOJIUTHUYECKHE STYEUKU. DJIEKTPOAHBIE PEaKIIMH,
aHOJI, KaToJI. Anmapar akTUBHOCTEH, ero BOSHUKHOBEHHE U cMbIc. KoaddummenTs akTHBHOCTH
KAaK IapamMeTpbl HHEPreTHUKHM HWOHHBIX B3auMOAEUCTBUH. TeopeTHdyeckne M SMIHUPUYECKHE
NOJXO0/bI K pacueTy K03 puuneHToB akTUBHOCTH. Y paBHeHHe Jlebast-Xiokkens, J[Buc.
Inekmponpoeoonocmep

PaBHOBeCHBIE U HEPAaBHOBECHBIE COCTOSIHHMSI PACTBOPOB 3JIEKTPOJIMTOB, UX KPUTEPUU. Y JI€NIbHAsS
W DKBUBAJCHTHAs  AJIEKTPONPOBOAHOCTH  PACTBOPOB  D3JEKTPOJIMUTOB,  3aBUCHMOCTh
OT TeMIepaTypbl, KOHLEHTpauuu, nasieHusd. Oddexkr Buna. I[IpaBunmo IlucapikeBckoro —
Banbnena. Teopust anextpornpoBonnocty Jlebas — Xrokkenst — Onzarepa. [TogBuxHOCTH, YnCia
nepeHoca. “AHoManbHbIe” TOABMKHOCTH U 3JEKTPONPOBOAHOCTU. J(uddy3noHHbIE SBICHHUSA,
nudGy3noHHbIN oTeHman. Konaykromerpus.

PasnosecHvie 31eKmpoxumuyecKue cucmemol

OJIC m moreHumansl 3ekTponoB. CornameHue O 3HaKax, BOAOpPOAHAsA IIKana. MexaHu3m
obpazoBanus D/IC. DJIC kak cymMMa CKa4KOB MOTEHIIMAJIOB. DIIEKTPOXUMHUYECCKUI TOTEHITUA,
BHYTPCHHUH TIOTeHIMan [anpBaHuW, BHEMHUN moTeHIMan Bombsra. Pabora BhIXO1a,
MOBEPXHOCTHBIN MOTEHIMaN, KOHTAKTHBIM MOTEHUHaN. 3aBUCUMOCTh NOTEHIHaIOB OT pH
" KOMILIEKCOOOpa30BaHusl. Komb6unupoBanue MTOTEHIMAJIOB. @yH/1aMEHTAIIBHOE
TEPMOJIMHAMHYECKOE COOTHOILIEHHUE Il OOPAaTUMOIO TaJlbBAaHUYECKOTO DJIEMEHTA. Y PaBHEHUE
HepHcra.
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Ilomenyuomempusn

Knaccudukamnmsi moTeHIIMOMETPUIECKUX METOM0B. Turbl 35ekTpoaoB: 1 u 2 poma, Red-Ox,
ra3oBble amanbramuble. [lonydeHre TepMOAMHAMUYECKUX JAHHBIX U3 MOTEHUUATIOMETPUUECKUX
n3MepeHuil. lloTeHMoMeTpuUecCKOe TUTPOBAHHUE, €r0 Pa3sHOBUIHOCTH. MeTonIbl HM3MEpPEHHUs
O/1C. IloTeHIMOMETpUS B HEBOJHBIX CpElax.

eoiinoi 3nekmpuueckuii caoii. Honomempus

Tepmoaunamuka u crpoenue JADC. Ilpupoma JIDC, nepexon u ancopOuus MOHOB, BIUSHHE
MOJSIPHBIX MOJeKyd. Xapakrepuctuku [[9C: eMKoCTh, MOTeHUMaN, 3apsl, ToiaumHa. Teopus
I'enpmronsia. Teopust nud¢ysnonHoro cnost I'yn-Henmena. AncopOuumonnas Teopus LltepHa.
OcHoBHOe ypaBHeHHe JIOC. DNEKTPOKMHETHUYECKUH J13€Ta-MOTEHUHAIL. JIEKTPOOCMOC,
anekTpodope3, NOTEHIMAIBl TEUeHHs M CeOUMEHTanuu. MeMOpaHHbIe IOTECHIIUAJIBI.
CrexnsHHBIN  2mekTpon. pH-metpus, ee ocoOeHHOCTH. VOHCENEeKTUBHBIE AJIEKTPOIBI.
DneKkTpoKanuuIsApHbIle sBieHus. HyneBble TOUkn MeTamuioB. AGCOMIOTHBIHN MOTEHIUAIL.
Inexkmpoxumuueckan KUHEMUKa

Tox u omwuueckas mnosspuzauud. [lepenanpsbkenue. KoHIEHTpanMoOHHAs MOJIApU3ALUA:
muddy3noHHas U XUMUYecKas. AKTUBAIIMOHHAS MOJSPU3ALMS: AIEKTpoXUMUYecKkas u (a3oasl.
VYpasuenue Tagens.

Honapozpagus

XapakTepUCTUKH  BOJBTAMIIEPHBIX KpUBBIX. KOHAEHCATOPHBII M  OCTATOYHBI  TOKH.
Murpamvionapii 1 auddy3uonnsid  Toku. [IpenenpHblii TOK. DOOHOBBIE AJIEKTPOJHUTHI.
VYpaBuenue MWnbkoBuya. MakcuMyMbl Ha MOJISIporpadMuecKux BOJIHAX, WX IMOJIABJICHUE.
Karanutuueckue BoaHbl. OCOOEHHOCTH JIEKTPOJOB, MPUMEHAEMBIX B HoJsiporpaduu (pTyTHBIE,
amaneramuble, T1Bepabie). KomrmuiekcooOpa3oBanue B moisiporpaduu. BoccranoieHue
KOMIUIEKCHBIX MOHOB Ha a3nektponax. Ilomsporpaduueckue crekrpel. DyHKIUH (POHOBBIX
anekTponuToB. [lonmsporpadgust OpraHMYECKUX COCOUHEHUH, CBS3b CTPOEHUS OPraHMYECKUX
BEUIECTB C MX MoysiporpaguueckuM moBeneHueM. lcmonap3oBaHue HEOOpPaTUMBIX peakuuit
B mnossporpaduu. OCHOBHBIE TNPHUHIMIIEI ToJsiporpaduyeckoro ananmusa. Vcmonb3oBanue
BEJIMYMH TPEJCNIbHBIX TOKOB JJIsi OIpeAeieHus] KOHUEeHTpauuid. Mertonsl ompeneneHus
KOHI[EHTpaluid.  AmanbramMHas W IUICHOYHass  mojsporpadus ¢ HaKOIUICHHEM.
Ocuumnorpaduyeckas  nonsporpadus, €€ OCOOCHHOCTH ®  O0JacTH  NPUMEHCHHS.
UyBCTBUTEIBHOCTh ¥ TOYHOCTH PA3IMYHBIX BUAOB MOJSIPOrpahuuecKoro aHaimsa.
Amnepomempus

AMIIEpOMETPUUYECKOE  TUTPOBAHME,  KCIOJIB30BAaHME  PA3IMYHBIX  TUIIOB  pEaKLui
(kommuiekcooOpa3zoBanue, ocaxaeHue, Red-Ox). JuddepeHnumanpsHoe amMmnepoMeTpuyecKoe
TUTPOBAHUE U TUTPOBAHUE C IBYMSI MHIUKATOPHBIMU 3JIEKTPOIAMHU.

Hepaenoeecnuie rnekmpooHsie npoyeccol

[Ipn3Hakyu HEpaBHOBECHBIX AEKTPOXUMHUUYECKUX CUCTEM. 3aKoHBI Papanes. DINEKTPOOCaXKACHNUE
Xpomarorpaguueckue MeTO/IbI AHAJTU3A

OcHogHble nonamua u mepmuHvl Xpomamozpaguu. KauecmeeHnnwvlili u KoauvecmeeHHblil
Xpomamozpaghuueckuii ananus

TepmoauHaMuyeckue W KUHETUYECKHE AacleKThl pPaBHOBECHOW Xpomarorpaduu, OCHOBHOE
ypaBHeHue. CriocoObl poBeneHnsi XpomaTorpadudeckoro aHaiansa. Bun xpomarorpaduaeckux
KPUBBIX, HCIOJB30BAaHUWE HUX M KaueCTBEHHOIO M KOJIMUECTBEHHOro aHanus3a. Kpurepuu
yaepKMBaHMsS,  YHUCIO M CTENeHb  yAepkuBaHusA.  OCHOBHBIE  XapaKTEPUCTUKU
XxpomaTorpaduueckoro mmKa: BpICOTa, IMUPUHA, MTONYIIHPUHA, TUIoImaas. Kpurepuit pa3aencHus.
Koaddumuent cenekruBHOCTH. CriocoObI UACHTU(GUKAIMN U KOJTMYECTBEHHOTO OIpPEaCIICHUS
KOMIIOHEHTOB.

Onmumu3zayuu ycnosuil Xxpomamozpaghuueckozo pazoenenus

Br16op onTUManbHBIX YCIOBUN 3KCIEPHUMEHTA B aJCOPOIIMOHHON XpomaTorpaduu, TpeOoBaHH
K a7icopOeHTaM, pacTBOPUTENIO, ra3y-HOCUTEN0. TUIbl aAcOpOEHTOB, MX OCHOBHBIE CBOWCTBA.
MonekynsipHble  cuTa. TOHKOCHONHBII M  KOJOHOYHBIH  BapuaHTHl  aJCOPOLIMOHHOM
xpomaTorpaduu. MeTopl pacuera XpoMaTorpamMmm.
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4. KomnereHnuuu, popmupyemMsblie B pe3yibTaTe 0CBOCHUS JUCHUIIMHBI:
o BJIQ/ICHWE HAaBBIKAMM XHMHYECKOTO OSKCIIEPUMEHTAa, OCHOBHBIMH CHHTETUYECKUMU

U AQHAJIMTUYCCKUMHU MCTOAAMU TIOJYUCHUSA W HCCICHNOBAHHA XHUMHYCCKUX BCIICCTB U
peakmuit (OI1K-2);

. 3HAHME HOPM TEXHUKH OE30MACHOCTH M yMEHHEM pealu30BaTh MX B JIA0OPAaTOPHBIX
u TexHonorunueckux ycinopusx (OITK-6);

. CIOCOOHOCTH BBHITIOJIHATH CTaHIAPTHBIC Onepaiuu 1o npeaiaraeMbiM Mmetoaukam (ITK-1);

. BlIaZicHUe 0a30BBIMH HAaBBIKAMH HCTIOJB30BAaHHUS COBPEMEHHOHW ammapaTypbl TpH
MpoBeIeHUH Hay4dHbIX uccnenopanuit (I1K-2).

° BJIaJICHUE CUCTeMOH (yHIaMeHTaNbHBIX xumMuiecknx nonstuid (I1K-3).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pesynbpraTe 0CBOCHMS IUCHUIUIMHBI CTYACHT AOJIZKEeH:

3Hamb:

. MECTO AaHAIIMTUYECKOW XUMHUHU B CUCTEME HAYK;

. OCHOBHBIE€ TEOPETHUUECKHE MOJOKEHUS U MOHATHS AHAIUTUYECKOW XUMUU;

. CYIIECTBO PEAKIUI U NMPOLECCOB, HCIIOJIb3YEMBIX B AaHATUTUYECKOW XUMUMU;

. NPUHIUAIIBI ¥ OOJIACTH WCIIONBh30BAaHUS OCHOBHBIX METOJOB XHUMHUYECKOTO aHaIm3a

(XUMHUYECKUX, PU3NUECKUX ).

ymemb:
[ ] HpI/IMeHﬂTB OCHOBHBIC ITOJIOKCHUSA U ITOHATUA aHaHHTquCKOﬁ XUMUU,

[ ] YCTaHaBJII/IBaTL COOTBCTCTBUC MC)KI[y HpI/I3HaKaMI/I n Uux OHpCI[GJICHI/IHMI/I;
° peliaTh pacueTHbIC 3aJauH.

6/1a0emb:

. METOJI0JIOTHEH BEIOOpA METOJIOB aHAIN3a,

[ ] HaBbIKAMH UX HpI/IMeHeHI/IH;

° METPOJIOTHYECKUMH OCHOBAMHU aHAJIH3a.

6. O01mast TpPy10eMKOCTh JUCHUIJINHBI:

21 3auetHas enunuma (756 4acos).

7. ®opMa KOHTPOJIA:

[TpomexxyTounast arrectamnus — mudPpepeHIpoBaHHbIN 3aueT (4 ceM.),

Qg epeHIIMPOBaHHBIN 3a4eT — KypcoBas padora (5 ceM.), sx3amensl (3, 5 ceM.)

Opranuveckasi XuMust

1. MecTo ucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl
Hucnunmuaa «OpraHuveckas XuMUsD» BXOJIUT B 0a30ByI0 4acTh Osoka b1 «/lucuumirab
(MomymnH)» Kak obs3aTenbHas quctuminHa b1.6.7.
2. lle14 0CBOEGHHA JUCHUILIHHBI:
. dbopMUpOBaHHE Y CTYJCHTOB XHMHYECKOTO MHPOBO33PEHUS, OBIAJCHHE HUMHU
TEOPETUUECKUMHU OCHOBAaMU OPraHUYECKON XUMUH;
. O03HAKOMJICHHE C BaXHEHUIIUMHU KjacCaMd W THUIAMH OPraHWYECKHUX BEIIECTB, HX
CBOMCTBaMH M 00JIACTSIMU TPUMEHEHUS;

° nproOpeTeHne HaBbIKOB Pa0OThI ¢ OPraHNUYECKUMHU BEIIECTBAMHU.
3. KpaTkoe conepxanue Q¥ CHUIIHHbBI
BBenenue

[Ipenmer opranuueckod XMMHHM W OCHOBHBIE 3Tambl €€ pa3BuUTUsA. OCHOBHbIE HMCTOYHUKH
OpraHUYecKoro chipbsi. KpaTkue cBeieHHs 0 METOJaX BbIACNIEHUS, OYUCTKU M HICHTU(UKALNUN
opranmueckux coenuHeHwil. [IpexcraBneHne o pamukanax U (QYHKIMOHAIBHBIX TpyIIax.
I'omonornueckne psapl. DOpMUPOBAHME W OCHOBHBIE IIOJOKEHHS TEOPUHM CTPOEHUs
OpraHUYECKUX COoequHEHUN. BalleHTHOCTh aTOMOB B OpPraHUYECKHUX MOJIEKYJIaX, MPOCTbIE U
KpaTHble cBA3H. CTpyKTypHbIE (OPMYJIBI KaK CPEeICTBO OTOOpaKEHUS CTPOCHHUS OPraHUYECKHX
coenquHeHuil. CTpykTypHas M30MEpUsl U €€ OCHOBHbIE pa3HOBUIHOCTU. [loHsTHE O

18



MPOCTPAHCTBEHHOW HW30MEpPUHU. 3HAUEHUE TEOPUU CTPOCHUS HJisi Pa3BUTUSL OPTraHUYECKOTO
CHUHTE3a. OJEKTPOHHBIE MPEJCTABICHUS B OpraHu4ecko xumuu. KaudecTBeHHass KapTHHA
KBaHTOBO-MEXaHUUYECKOI0 OMHMCAHUS XUMUYECKOM CBSI3U C MOMOILBIO METOAAa MOJIEKYJSPHBIX
opoutaneit (MO) kak JIHHEHHBIX KOMOWHanui aroMHbIX opouTtaneir (AO). IlpencraBienue o
pacmpeneneHud  JIEKTPOHHOW IUIOTHOCTH B MOJIEKYJe, CIOCO0ax ero u300pakeHus |
ANEKTPOHHBIX 3(PPeKTax aTOMOB U MHOTOATOMHBIX TPYIII.

Texnuka Oe3zomacHocTH B Jnaboparopuud. MeETOABI OYHCTKH M BBIICICHUS OPraHUYECKHX
coemuaeHuii. I[lpaBuna pabotet u Th B nmabGoparopusix oOpraHudeckoro cuHTe3a. PabGota co
CIPAaBOYHON JIUTEPATYpOl MO opraHuueckoil xumuu. OOmmue npuemMs! paboThl B OpraHMYECKOM
IIPaKTUKYMe.

Yraesoaopoabl

Anxanot

I'omonornueckuii psii, HOMEHKJIATypa M HW30MEpUs, aJKWIbHbIE paaukansl. IIpupoaHsie
UCTOYHUKU mapaduHoB. OCHOBHBIE CHOCOOBI MOJydeHHUs. [IpOMBINUIEHHBIN CHHTE3 allkaHOB.
DJIEKTPOHHOE CTPOCHHE HACHIIICHHBIX YIJEBOJOPOAOB: KauyeCTBEHHAash KapTHHA OIMUCAHUSA
MeTaHa B paMkax Meroga MO, BO3MOKHOCTb €ro 3aMeHbl IIPEICTaBICHUSIMH 00 sp -
ruOpumu3ain - AO  yraepona U (GOPMHUPOBAHME JIOKAIW30BAaHHBIX JABYXLEHTPOBBIX MO,
COOTBETCTBYIOIIMX HUHAUBHUAYyAIbHBIM CBs3siM C—H. JInuHBI CBs3€il W BaJCHTHBIE YIJIBL.
[IpocTpaHcTBEeHHOE CTpOEHWE alKaHOB. BparmarenpHass wu3oMepus, KoOHGOpMaIus H UX
OTHOCHUTelNIbHbIE dHepruu. dusnueckue cBoicTBa MapaduHOB M MX 3aBHUCUMOCTb OT JIJIUHBI U
CTEIIEHU PA3BETBJIECHHOCTU YIIEPOAHOM Lenu. XUMHUYECKUE CBOWCTBA aJKaHOB KaK OCHOBa
METOJIOB ~ MEepepabOTKHU  YIJIEPOJHOTO  CHIphS. TepMHUYecKHe TMpeBpallleHus  aJKaHOB,
TOMOJIMTUYECKUN TUT pa3pbiBa cBszeil. CBOOOAHBIC paJMKallbl, UX SJCKTPOHHOE CTPOSHUE U
OTHOCHUTEJIbHAsl CTaOMJIbHOCTD, MPEBpallleHuEe CBOOOIHBIX PAJAMKAIOB B YCIOBHUSAX TEPMOJIN3A.
Karanutuueckue mnpeBpalieHusi ajlKaHOB, TETEPOJIMTUYECKHM TUIl  pa3pbiBa  CBS3EH,
KapOOKAaTHOHBI, WX JJIEKTPOHHOE CTpOoeHHe M mpeBpaiieHus. LlernHbie cBoOOIHOpaIUKAIbHBIE
peaKIu aJIKaHOB M MX TeXHHYeckoe 3HaueHre. OCHOBHBIEC MYyTH MCIOJIb30BaHUSI HACBIILIEHHBIX
YTJIEBOJOPOIOB.

Huknoankanwt

Knaccupukanms u  HomeHnkinarypa. (OOpa3zoBaHHMEe LHKIOB B  XOJ€ TEPMHUYECKHUX
Y KaTaJIMTUYECKUX MPEBpALICHUN aakaHOB. CHHTETUYECKHE METO/Ibl MOCTPOCHHS HACBIIEHHBIX
IUKIOB. OTHOCHUTENIbHAS YCTOMYMBOCTh W €€ MPOSBICHHUS B XUMHUYECKHUX MPEBPALICHUAX
ukioankanoB. Criennduka XUMHYECKAX CBOMCTB IUKIONpomnaHa. CTepeoXuMHUECKU aHaN3
OPUYUH Pa3IMYHON yCTOMUMBOCTH LMKIIOB. KoHopMaly HUKIOTeKcaHa U ero Mpou3BOIHBIX.
I'eomerpuueckas nzomepus. [Ipencrapienus 0 MONMUIMKINYECKUX HACBIIIEHHBIX YIJIEBOJOPOIAX
Y NIOJIM3IpaHax.

Ankenwi

['omonoruyeckue psnbl, HOMEHKIATypa, n3omepus. CrmocoObsl 00pa3oBaHUs JIBOWHOW CBSI3H.
Onucanue 3JIEKTPOHHOTO CTPOCHMS AJIKEHOB B TEPMHHAaX JIOKAJIM30BaHHBIX 6- U ©-MO Ha
OCHOBE TIPEJCTAaBIEHUS 00 sp’-TMOpUAM3AIME aToMa yriepoga. OTCYTCTBHE CBOGOIHOTO
BpallCHUSI OTHOCHUTEJIBHO IBOMHOM CBA3M KaK IPUYHMHA TFEOMETPUYECKOM H30MEpPUU B PALY
ankeHoB. DU3MUECKHE CBONCTBA W CHEKTPAJIbHBIE XapaKTEPUCTHUKHU AJTKEHOB. XHMHUYECKHUE
CBOMCTBa ankeHOB. Peakiuu 31eKTpOoQUIBLHOTO MPHUCOSAMHEHUS KHCIOT, TaJOT€HBOIOPOIOB,
BOJIbI, TaJIOTEHOB, rajoreHANKWIOB. OpHeHTAlUs B PeaKLUIX MPUCOSIUHEHUS IIEKTPOPHUIBLHBIX
areHToB (mpaBuWio0 MapKOBHMKOBA) W €€ HWHTEpPIpUTALMS Ha OCHOBE MPEJCTaBICHUH O
MEXaHHU3ME PEaKIMN U OTHOCUTEIHHOU CTaOMIBHOCTH M30MEPHBIX KapOKkaTHOHOB. [lepexucHbIit
abdekT u obpalieHre OpUEHTAIMH MPUCOSAMHEHHUS OPOMHUCTOrO BOJOpPOAA KaK PE3yNIbTaT
W3MEHEHUsI MEXaHM3Ma peakiuu. Peaknum pagukanbHOro npucoequHeHus. OKHUCIUTEIbHBIE
npeBpaiieHus  OJie(pUHOB:  DIMOKCHIMPOBAHWE,  TUAPOKCHUIMPOBAHHWE,  OKHUCIUTEIHHOE
pacuieIUIeHue 1O JBOMHOM CBSI3M, IPUCOEAVMHEHHE O30HAa W PA3JI0KEHHE O30HUJIOB.
Koopnunamus onepuHOB C MEepeXOJHBIMA METAJUIaMH, KadeCTBEHHBIC TIPEJCTABICHUS B
TepMuHax Teopud MO U pojib B KaTAIUTUYECKUX IMPEBpALECHUSIX 0lepUHOB (TUIpPUPOBAHHUE,
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U30Mepu3alys, OKCOCHUHTE3, OKHUCIeHHe, Merare3uc). llonmumepusanusi ajlkeHOB, €€
Pa3HOBUIHOCTU KaK MPOSIBICHWE OCHOBHBIX TUIIOB IpeBpauieHuil onedunHoB. Teromepusams.
OneduHbl ¥ UX MPOU3BOJHBIC KAK OCHOBHOE CHIPhE B MPOM3BOJICTBE MOJUMEPHBIX MaTEPHAIIOB.
Peakuyu ankeHOB, MPOTEKAIOIINE C COXPAHEHUEM JIBOMHOM CBS3M: AJUTMIILHOE TAJIOUUPOBAHMUE,
OKHCJICHUE, OKHUCIUTENbHBIM aMMOHONU3. AJUIWIbHAs T-3JEKTPOHHAs CUCTEeMa, P, T-
CONPSHKEHHE U €r0 KAYECTBEHHOE ONKcaHue B TepMuHax tTeopur MO.

Ankaduenwt

Knaccudukamnms, HoMeHkiarypa u uzomepusi. Baxueimue 1,3-1uensl U crioco0a uxX MoJydeHus,
JEruIpUpoBaHue, JErHApOXJIOpUpoBaHue, neruaparanus. [lonydenre qUBUHUIIA U3 3TUIOBOTO
cnupTa. DIJEKTPOHHOE CTPOEHHUE: CONpPSHKEHHME KpAaTHBIX CBsi3ed (M, T-COMpshKEHHE),
NPECTaBICHUS O IeTOKAIN30BaHHBIX T-MO compspkeHHBIX TueHoB. Onucanue OyraaueHa-1,3 B
TEPMHUHAX NPENEIbHBIX CTPYKTYP, KAUECTBEHHbIE KPUTEPHUH OLIEHKH UX OTHOCUTEIBHOTO BKJIAJa.
XUMHUYECKHUE CBOMCTBA CONPSDKEHHBIX JUEHOB: THIPUPOBAHUE U €ro HHEPreTuka Kak
MPOSIBIICHUE COIPSIKEHHBIX KPATHBIX CBS3€M, BOCCTAHOBJIEHUE IIECJIOYHBIMM METAJJIaMU B
MNPUCYTCTBUM HMCTOYHHUKOB TPOTOHOB, OIEKTPOMUIBLHOEC NPHUCOSAUHEHHUE TajJOreHOB U
raJjoreHOBOJIOPOJIOB M OpPHUEHTALMS B JTHUX pPEaKUHUSAX B YCIOBUSAX KHHETHYECKOTO U
TEPMOJAMHAMUYECKOT0 KOHTposs. IlpucoenuHeHne nByokucu cepbl. JIMEHOBBI CHHTE3,
pa3pelleHHblE W 3alpelIeHHble 10  CUMMETPUM  PEAKUMH  LHUKJIONPUCOEAUHEHUS.
Hukmoonuromepuszaursi. Pa3HOBUIHOCTH JIMHEMHOW TMOJMMEPHU3ALUM M €€ TEXHHUYECKOE
3HayeHue. [IpuponHbIi M CHHTETUYECKUMM KaydyK, BYJIKaHM3alnus Kaydyka. KymyneHsr:
MOJIyYeHHUE, BJIEKTPOHHOE W TNPOCTPAHCTBEHHOE CTPOCHUE KYMYJIEHOB, HUX XUMUYECKUE
CBOMCTBA.

Anxkunot

N3omepus n HomeHknaTypa. CriocoObl 00pa3oBaHUs TPOWHON CBSI3M, OCHOBAaHHBIC Ha PEAKITUIX
neruaporanonaupoanus. KapOaaHbIil 1 MUPOIUTUIECKUI METOABI TOydeHus aneTmieHa. MO-
OTIMCaHWE TPOWHOM CBSI3W HA OCHOBE MpeNCTaBlIeHus 00 sp-rubpuauzanuu AO aToma yriepoja
(kauecTBeHHas KapThHA). DU3MUECKHE CBOWCTBA U OCHOBHBIE CHEKTPAIBHBIC XapaKTEPUCTHKU
AJKWHOB. XMMHYECKHE CBOMCTBA AJKWHOB: KaTAINTHYECKOE THIPUPOBAHUE, BOCCTAHOBJIICHUE
HaTpUEM B JKHJIKOM aMMuake, ruzapatanus (peakuus Kyudepoa), mpHCOEIUHEHHE CIIMPTOB,
KapOOHOBBIX KHCIIOT, TajJOreHBOJIOPOAOB, LIMAHUCTOTO BOJOPOAA UM CHHTETHYECKOE 3HAuYeHHUE
3TUX peakuuid. OKCOCHHTE3 HAa OCHOBE AIKMHOB. HykneoduiabHOE mpHUCOETUHEHNUE K TPOMHOM
CBSI3M M 3HAYEHUE OTHUX pEaKUMM Uil CUHTE3a BUHUJIOBBIX NPOM3BOJHBIX. lIpeBpaiienune
alleTUJICHA B BUHWIAIICTUIICH, PEAKIIMU TPUCOCIMHEHUS K TPOMHON CBSI3U BUHUJIALIETHIICHA U X
CUHTEeTHUYecKoe 3HaueHue. llukimoonuromepusanus ajJKUHOB, AalKUHbI KaK JUEHO(UIIBL.
OkucnuTenbHbIE MpPEeBpalleHuss alKWHOB. KHCIOTHBIE CBONCTBAa aJKWMHOB-1, aleTUIICHUIBI,
UCIIOJIb30BAHWE KHCIOTHBIX CBOWCTB aJKWMHOB W pPEAKUUN AalleTWICHHWJIOB i1 CHUHTE3a
COCIMHEHUH, COAEPKALLUX TPOUHYIO CBS3b.

Apomamuueckue y2nee000poovt

benzon wu ero romosoru, u3OMepus, HOMEHKJATypa. VICTOYHHKHM apoOMaTHYECKUX
yraeBonopoaoB. [IpotuBopeune mexay GpopmManbHONH HEHACBIIIEHHOCTHIO OE€H30JIBHOTO KOJbIla
U XUMUYECKUMHU CBOHCTBaMU OeH301a (OTHOCHTENIbHAs YCTOWYMBOCTH K OKHUCIICHUIO,
CKJIOHHOCTh K pEaKIMsIM 3aMellleHus, HHepreTuka peakuuii oOpa3zoBaHus OeH30ja, €ro
TUAPUPOBaHUSL M OKHUcIeHus). T-MO opOurtanu OeH30Ja, TOHITHE APOMATHYHOCTHU, MPABUIIO
Xrokkens. HeGeHzouaHbsle apomMaTHYeCKHe cHUCTeMbl. DU3MUECKHE CBOMCTBA W OCHOBHBIC
CHEKTpaJIbHBIE XapaKTePUCTUKKM OCH30Jla W €ro TOMOJIOTOB. Peakuuu apoMaTHYeCKOTro
AMEKTPO(UIBHOTO 3aMeIlleHUsl. 3HAaUeHNEe peakiuil 371eKTPOUIBHOTO 3aMEIIeHUs] KaK OCHOBBI
METOJIOB TIepepabOTKH apOMaTHYECKHX YTICBOIOPOIOB, UX MEXAaHU3M, BIUSHUE 3aMECTHTEINCH B
OCH30JIbHOM KOJIbLIE Ha H30MEpHBIH COCTaB MPOAYKTOB M CKOPOCTh peakiuu. Peakuuu
pPaAMKANBHOTO 3aMEIIeHUs | TmpucoenuHeHus. AnkunOeH3onbl. CrocoObl  TOTy4YEHHUS.
XUMHYECKHEe CBOWMCTBA. Peakiuu 31eKTpodUIbHOTO 3aMeNieHUusT B OCH30JbHOM KOJIbIIE |
OCOOCHHOCTH OpHEHTAallMd B O3TUX peakuusx. [IpoToHMpoBaHHWE MONIHATKUIOCH30JI0B,
oOpa3oBaHue CTaOUITBHBIX ApPEHOHUEBBIX HOHOB. Je3ankunnpoBanue,
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JUCTIPOTIOPIIMOHUPOBAHNE, U30MEPU3ALIUS ATKWIOCH30JI0B. Peakun paaukaabHOTO 3aMeLeHUS
B OOKOBOM 1enu, OeH3uiIbHAs m-3JEKTpOHHAs cuctema. OKHCIUTENbHbIE TMPEBpAllCHUs,
QIKWIOCH30JI0B, PEaKkIMU JACTHIPUPOBAHUS M UX MPOMBIIUICHHOE 3HAYEHUE JUIS MOJyYCHHUs
CTHpOJIa U AUBUHIIOEH30J1a, TOJIMMEPU3aLHsl U COTIOIMMEPU3allis 3TUX COeIMHEHUHN, OCHOBHbBIE
IyTH MCIIOJIE30BAHMS TOJIMMEPOB HA UX ocHOBe. DdenunanerwieH. Judenun- u TpudeHmiMeTas,
UX TIOJIy4€HHE M CBOMCTBA. KHCIOTHBIE CBOMCTBA yrieBoAopoaoB, mkaina C—H-kucioTHoCTH,
KapOaHMOHBI M (PaKTOPHI, ONPEAEIAIONINE UX OTHOCUTEIbHYIO CTaOMIBHOCTH. JnM(eHMIITaHbI,
cTiiIbOeH, TonaH. Judenun, cnocodbl ero mnomxydeHus, ctpoeHue. [IpencraBienus o BIHUSHUU
3aMeCTHTENe Ha JIETKOCTh B3aUMHOIO BpAIIEHHUS W CTENEHb KOIUIAHAPHOCTH OEH30JIBHBIX
KOJel. 3aBHCHUMOCTb CONPSDKEHHMS MEXIYy HX T-JIEKTPOHHBIMH CHUCTEMaMU OT CTEIEHHU
KOIJIAHAPHOCTH M €€ TMpPOSBICHUS B DIEKTPOHHBIX CIEKTpax MPOM3BOIHBIX IU(EHUIIA.
ApoMaTuYHOCTh AM(EeHHUIa, PEaKUUu HIIEKTPOPUILHOTO 3aMEIlleHUsl, OpPUEHTAlUs B ITHX
peaknusX W BIMAHHME Ha Hee 3amecturenei. Hadramun, ero uctounuku. Wzomepus u
HOMEHKJIaTypa NPOU3BOJHBIX Ha(TallMHA, €ro 3JEKTPOHHOE CTPOEHHE M apOMATUYHOCTb.
XUMHUECKUE CBOMCTBA MPOM3BOAHBIX HadTanuHa. Peakuuu >1meKTpOGMIBHOTO 3aMelIeHus,
(bakTopbl, BIUAIONINE HA OPUEHTAIMIO B 3TUX PEAKLUSIX, UX TEXHUUECKOE 3HaYCHHE /ISl CUHTE3a
NpOM3BOMHBIX HadTanmuHa. AHTpaneH. V3omepuss u HOMEHKJIAaTypa Npou3BOAHBIX. CHHTE3
aHTpalleHa M3 COEAMHEHUU OEH30JBHOTO psifa. DJIEKTPOHHOE CTPOCHHE U apOMATUYHOCTb.
Peakuuy runpupoBaHUS, OKHUCIICHHS, OJJIEKTPOQMIBHOTO NPUCOCTUHEHUS U  3aMEILCHHS.
dotookucienne u (oroammepmsaiya. AHTpaleH B JUCHOBOM cuHTe3e. {DeHaHTparleH.
N3oMepust 1 HOMEHKIAaTypa MPOU3BOAHBIX. DJIEKTPOHHOE CTPOEHUE U apOMAaTUYHOCTh. Peakuun
TUAPUPOBAHUS, OKHUCIICHUS, AJIEKTPOPUIBHOIO NPHUCOEAMHEHHA U 3amemleHus. OnTtuueckas
U30MEpUsl OPraHUYECKUX COCAMHEHUN. XUPAIBHOCTh MOJIEKYJI U €€ IIPOSBICHUE B ONITHYECKOU
AKTUBHOCTH COCJIMHCHHH. ACHMMETpHUYECKHA aToM yriepoaa. IIpoekinoHHbIE (HOPMYIIBI.
Ounantuomepsl u  panemarsl. Kondwurypanumonnsie psapl.  CoequHEHHS € ABYMs
ACUMMETPUYECKUMHU aTOMaMU YTJIepoja, TUacTepeOMEpBhl, SPUTPO- U TPeo-(hopMbl, Me30-(hopMa.
CBs3p MeXAYy 4YMCIOM acUMMETPUYECKMX AaTOMOB YIJIEpoJa C YHUCIOM CTEPEOHU30MEpPOB.
[Tpunnunel  pasneneHust pamemaroB. OOpameHue kKoHpurypanuu W panemmsaius. CBs3b
MEXaHU3Ma pEAKUUU C ONTUYECKOM H30MEpHUEH MPOAYKTOB Ha IpPUMEpPE peakuui
MIPUCOCIUHEHHMS 10 TBOMHOM cBsizu. [loHsTHE 00 acumMeTpudeckoM cuHTe3e. [IpencraBneHus
00 ONTUYECKON N30MEPUH COCTUHEHUH, HE COJEPKAILNX ACHMMETPHUIECKOT0 aToMa yriieposa.
T'anozenonpou3szeoonwie y2neeo0opooos

Knaccudukanus. MoHoOranoreHnpou3BoJHbIe anupaTUYECKUX YIIIEBOJOPOI0OB, HX U30MEPHS U
HoMmeHKJatypa. CrocoOb1 oOpazoBanusi cBsizu C—Hal. KayecTBeHHOE ommcaHue 37IEKTPOHHON
npupoasl cBsizu C—Hal Ha ocHOBe mpeacTaBieHUs O XapakTepe JOKaln3oBaHHBIX 6-MO,
o0pazyeMbIX aTOMaMH C pa3HOW 3JeKkTpooTpunarenbHocThio. [lomsiprocts cBsizu C—Hal u ee
3aBUCHUMOCTh OT IPUPOJBl aToMa TIajJoreHa. XUMHUYECKHE CBOMCTBA MOHOTAJOT€HAJIKAHOB:
HyKJIeOUIbHOE 3aMEIIeHHEe aTOMOB TajJOreHOB U JAETHAPOrajoreHUpoBaHUE, OOLIUE YEpThl U
paznuuMs B MEXaHU3ME 3TUX peakuui, peakuuu tuna Snlu El, SN2 u E2, ucnons3zoBanue
SBJICHUSI XUPAJbHOCTH B H3YYCHMHM MEXaHU3Ma peakuui aaugaTHuecKoro HyKJIeo(puIbLHOTO
3aMelleHus. BnusHue CTPYKTyphl TrajoreHajqkuia, HpUpoAsl Hykieoduna (OCHOBaHHA) H
pPacTBOPUTEINSI HA COOTHOILIECHHUE PA3IMYHBIX HAINPABICHUN B3aWMOJCHCTBUS TJIOTC€HAIKUIOB C
HyKJeopuiaamMu (OCHOBAaHMSMHM) M y4YeT ATHX 3aKOHOMEPHOCTEH B IUIAHUPOBAHUM CHUHTE3A.
OO0pa3oBaHre KOMIUIEKCOB TajJOreHaJKUIOB C KUcCIoTamMH JIplonca Kak crnoco0® yBeIMueHUs
HYKJICO(UIHHON MOJIBUKHOCTA aTOMOB T'aJIOTEHOB B PEAKIUAX AKUIMPOBAHUS HEHACHIILICHHBIX
U apOMaTUYECKUX YIJIEBOJIOPOAOB. BoccTaHOBIEHNE TrajJOr€HAIKWIOB U UX B3aUMOJCHCTBUE C
MetasmamMy. CoelMHEHUsT C TOBBIIIEHHON IOJBMKHOCTBIO aTOMa TrajoreHa. Awi- u
OCH3WITaIOreHU/ Ibl, CIIOCOOBI MX TOJYYEHHUS M OCOOCHHOCTH XMMHUYECKUX CBOMcTB. [u- u
tpudenmixiopmeranbl.  CraOwibHble  CBOOOJHBIE — paguKaiabl M KapOOKAaTHOHBI.
[TonuranoreHNnpon3BOIHBIE MPOCTEHIINX YIIIeBO0poa0B. CriocoObl mosydenusi. KomOuHams
peakuuii TaJOreHUPOBAaHUS  AJKAHOB, IPUCOECIUHEHUS TaJOr€HOB K HEHACHIIIEHHBIM
COCIMHEHUSIM U JIETUAPOTATOMINPOBAHUS KaK OOIIMN MOIXO0J K CHHTE3y MOJIUrajoreHalKaHOB
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Ha TMpUMepe NPOU3BOAHBIX JTaHa. [lolydyeHHe TreMUHANIbHBIX JUTAIOTCHIPOU3BOJIHBIX U3
KapOOHWJIBHBIX COCIMHEHHH ¥ TPHCOCIUHEHUEM JUTAJIOKApOEHOB IO JIBOWHOM CBSI3H.
[Monydenne monuTOPIPOU3BOJHBIX METaHA M dTaHa, (PpeoHbl. ['eKcaxIOpPIUKIOreKCaH U ero
IpakTUYeCKoe 3HayeHue. beHzanmpxyiopu M OEH30TPUXJIOPUI, HUX TUAPOIH3 Kak MpUMep
CUHTETUYECKOTO UCIOJIb30BaHUS MOJIUT aJIOT€HITPOU3BOTHBIX AIKUIIAPOMAaTUYECKHUX
yriieBoaopoaoB. CoequHEHHs] ¢ MOHUKEHHOW MOJABMYKHOCTBIO aTOMa TrajoreHa. XJIOPHUCTHIN
BUHUJI M XJIOPOIIPEH, CIIOCOOBI UX TOJIYYCHHsI M TeXHUYeCKoe 3HaueHue. [lonuxnopupoBaHHbIC
npousBoJHble 3TWieHa. [lonudTopupoBaHHble NPOM3BOAHBIE JTHJIEHA M TOJUMEpPHl Ha HX
OCHOBE. ApOMaTH4YeCKHe TaJoreHnpou3BoAHbe. CHOCOOBI TMONMYYCHHS: TaJIOTEeHUPOBAHUE
apoOMaTHYECKHUX YTJIEBOJOPOAOB, MpeBpalleHue cojeil auazoHus. OCOOEHHOCTH MPOTEKAHUS
peakuuii HyKJICODWIHHOTO 3aMEUICHHS B apOMaTHYECKOM sApe, NPEACTaBICHUsS 00 ux
MEXaHU3Me, KaTalu3, BIMSHUE 3aMecTUTeNnei. B3aumonelcTBue ¢ MeTallaMHu: IMOJy4YeHHE
METAJUIOPTAaHUYECKUX COCAMHEHUM, CUHTE3 aJKWJIAPOMATHUYECKUX COCOUHEHUN M JUapHUIIOB.
OddexTsl aTOMOB TajoreHOB KakK 3aMECTHUTENICH B peakIusX AIEKTPOPUIBHOTO 3aMEIICHHUS.
Konnencamus xnopbensona ¢ xmopanem, JJT. [TonuxnoprnpousBoHbie OeH30Ia: TOTyYEHHE,
OCHOBHblE NyTH WucHoib30BaHus. [lonmuxmnopnpousBoansie audeHwnta U HadTaldnHa, HX
TEXHUYECKOE 3HAYCHUE.

Cnupmul, henon

OpnHoaTOMHBIE HACHIMIEHHBIE CHUPTHL. M3omepus, kinaccudukaims, HoMeHKIaTypa. CrocoObl
o0pa3oBaHHUsl CHUPTOBOM TUAPOKCUIBHOW TIpynmbl. [IpoMbliieHHbIE CHOCOOBI MOJyYeHUs
npoCTeHIUX anupaTUuIecKuX COUPTOB, CIIUPTOB, coaepKammx ot 7 q0 20 aTOMOB yriepoja, u
LUKJIOTEKCAaHOJa. DJIEKTPOHHas pupoaa u noiasipHocTh cBsizeit C—O u O—H, BomopoaHas cBs3b,
€e TPOSIBIICHUS B CIEKTPAJIbHBIX XapaKTEPUCTHKAX U (PU3UYECKUX CBOWCTBAX CIHUPTOB.
Xumudeckue cBoiictBa. CHMHTE3, CBOMCTBA, CHHTETUYECKOE HCIIOIH30BAHHUE CIIOKHBIX 3(UPOB
MUHEPATBHBIX KUCIOT. HykneoduinbHble cBoiicTBa cnupToB. OKUCICHHE W JACTUAPUPOBAHHE
CIIUPTOB. AJUIMJIOBBI  CHUPT, NPOMAPTHIIOBBIA CIUPT, OCH3WJIOBBIA CHOUPT, [AU- U
TpUPEHUIKAPONHOI, METOABI CHHTE3a M OCOOEHHOCTH XMMHUYECKHX CBOMCTB. MHOTOaTOMHBIC
CUpThI. [ MKOMN, CIOCOOBI UX MOTYYeHHsI. DTUIICHTJINKOIb, MOTUAITUIICHTIIMKOIN U UX 3QUPHIL:
CBOMCTBAa M OCHOBHBIE MYTH HCHOJIb30BaHus. [IuHakonnMHOBass meperpynnupoBka. OKUCIEHUE
rinukosied.  1,4-Byranguon. IT'nuuepun. Ilentasputpur. IlpencraBieHuss o0  CBOWCTBax
BUHUJIOBOTO CIUPTa, KeTo-(heHONIbHAsE TayToMmepus. [Ipou3BogHBIE BUHHIOBOTO CHHUpPTa Kak
MOHOMEpPBI. OKCHIIPOU3BOAHBIE AaPOMATHYECKUX YIJIEBOAOPOAOB. DEHOT U €ero TrOMOJIOTH,
HadTonbl. Homenknatypa. CriocoObl BBEICHUS TUAPOKCUIBLHON TPYIIBI B apPOMATHIECKOE SIPO.
XuMHUYecKue CBOWCTBA. [IpHUMHBI MOBBIIEHHOW KHCIOTHOCTH ()EHOJOB 1O CpPaBHEHHUIO C
ann(paTHUEeCKUMHU CIIUPTaMH, BIUsSHUE 3aMmecTuTeneil. OOpa3oBaHue (EHONATOB, MPOCTHIX H
CIOXHBIX 3¢upoB. PaccMOTpeHre apoMaTUUECKMX OKCHUCOCIMHEHHUH C MO3HMIMK KETOSHOJIBHOU
TayTOMEpPUU U BIMSHUE apOMATUYHOCTH Ha TOJIOKEHUE TayTOMEPHOTO paBHOBecus. Peakuus
Bbyxopepa, ee Texunueckoe 3HaueHue. Peakium 3mekTpo@uiIbHOTO 3aMelIeH s, 0COOEHHOCTH HX
NPOTEKaHUs W TpoBeAcHHs. lleperpynmupoBKa CIOXKHBIX JPUPOB (PEHONIOB Kak Ccrocod
aiuiipoBaHust 1o Kosblly. KoHpaeHcanuss (eHOJOB ¢ KapOOHWIBHBIMU COEAMHEHUSMH,
dbeHonpopmanbACTUAHBIE CMOJIBI, AU(PEHWION-IPONAH, OCHOBHBIE TIYTH HCIOJIb30BaAHUS
3aMelIeHHBIX (eHOoNoB. Peakiuu 35eKTpoQUIbHOTO 3aMelIeHHs], XapakTepHble 17 (EeHOJIOB U
(GeHONATOB, KaK apOMATHYECKUX COSAMHEHHH C TIOBBIIICHHON pPEaKIMOHHOW CIOCOOHOCTHIO.
['unpupoBanue u okxucieHue ¢eHosoB. CrabunbHble (EHOKCHIBHBIE PaIuKaibl, (EHOJBHBIC
CTaOUIU3aTOPhl TOJUMEPHBIX MaTepuanoB. [leperpynmupoBKH alKUIOBBIX, AJIHIOBBIX U
CIOXKHBIX d(pupoB deHomoB. Muoroatomuble ¢GeHonbl. [lupokaTeXuH ¥ THIPOXUHOH.
[IpencraBiaeHuss o0 NPUPOAHBIX COEIUHEHUSIX — MPOU3BOAHBIX MNHPOKATEXWHA. Pe3opiuH.
OmoporonuH. [{uankunossie 3GuUpbl: COCOObI MOJYYEHHUs, B3aUMOJCHCTBIE C MPOTOHHBIMU
KUCIIOTaMU U Kuciotamu JIprouca, paciieruieHne, okucienue. [{uknmaeckue npoctbie d(QUpHI.
0-OKHCH: TIOJNlyYE€HUE, W30MEpHU3alusi, B3aUMOJEWUCTBHE C TaJOreHBOJOPOAAMHU, BOJOH,
CIIUPTaMU, ATUWICHTJIUKOJIEM, aMMHUAKOM M aMHUHAMM, MarHMHOPraHU4eCKUMU COETUHEHUSIMHU.
Onuxnopruapud. Terparuapodypan. [Iunokcan. BunumoBsie 3Qupbl. AJTKUIOBBIE 3PUPHI
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(eHOI0B: OyYeHHE, pacIIeIUIeHUE IPU AEUCTBUH KUCIOT U €r0 MEXaHU3M, MEPErpyNIupOBKH.
AJIKOKCUTpYIIIa KaK 3aMECTUTEIIb B PEAKIUAX apOMaTHUYECKOTO AMEKTPOPUIHLHOTO 3aMELICHUS.
JudeHnnoBelii 3¢up: NoTydeHue U IpUMEHEHHE.

MeTa/lsi00praHnyecKue CoeAuHeHUs

Maznuit- u tumuiiopeanuyeckue coeOuHeHus

Cnocobsr  monmyuenmsi. Ilpupoma  cBsizm  yriaepoia-metawl. XHMHYECKHE  CBOMCTBA:
B3aMMOJEHCTBHE C  INPOTOHOJOHOPHBIMU  COEAMHEHHUSMM, TaJOr€HaMM, KUCJIOPOJOM,
TaJIOTeHIIPOU3BOIHBIMU  YTJIEBOAOPOJOB, KapOOHWIBHBIMU COEIMHEHUSMHU, MPOU3BOIHBIMU
KapOOHOBBIX KHUCIIOT M YIJIEKUCIOTOH. Vcnonp3oBaHWe B CHUHTE3€ 3JIEMEHTOPTaHHMYECKUX
COCIUHEHUN.

Kucaopoacoaepxamme oprannyeckne coeANHEHUs!

Kapoonunvnule coeounenus

Knaccudukanus n Homenknatypa. CrnocoObl o0pa3oBaHusi KapOOHWIbHOW rpymmbl. CuHTE3
aJbJIETU/IOB U KETOHOB U3 KapOOHOBBIX KHCIIOT U MX MPOU3BOJAHBIX. [ToyueHne apoMaTHaeckux
KapOOHMIIBHBIX COEAMHEHHUH. DJIEKTPOHHOE CTpOeHHe KapOOHWIBHOM TIPYMIbI: KauyeCTBEHHOE
ONMCaHUE B TEPMUHAX JIOKAJU30BAHHBIX G- U T-MO, pacrpezeneHne 3JeKTPOHHOM ITIOTHOCTH.
OcCHOBHBIEC CHEKTpaJbHbIE XapaKTEPUCTUKU U (PU3NYECKHE CBOMCTBA. XUMHUYECKHE CBOMCTBA.
Peakuuu ¢ rerepoaTOMHBIMH HyKJIeOhUIaMH, UX MEXaHH3M, POJb KHUCIOTHOTO W OCHOBHOI'O
KaTaim3a. B3anmmopaelcTBHe C a30TconaepKalluMU Hykieoduiaamu: oOIIue 4YepThl MEXaHHW3Ma
3TUX PEAKLUUN U 3aBUCUMOCTh KOHEUHOTO PE3YJIBTATA OT CBOMCTB MPOMEKYTOUHBIX COCAMHEHUM.
Bzaumopeiicteue ¢ C-mykineodunamu: o0pa3oBaHHME ITMAHTHAPHHOB, TMPUCOCAMHEHUE
METAJIOPIraHUYECKUX COEIUHEHUH UM MOOOYHBIE MPOLECCHl, OCIOXKHSIOMIME CHUHTETUYECKOE
UCIIOJIb30BaHUE 3TOM peakuuu. Kero-eHonbHas TayromMepuss U CBsI3aHHbIE C HEH CBOWCTBa
KapOOHUJIbHBIX COETUHEHHH. AJIbJOJBHO-KPOTOHOBAs KOHACHCALIUSA M €€ MEXaHu3M Ipu
KHCJIOTHOM M OCHOBHOM Karanus3e. KoHaeHcanus ajabAEeTrUA0B M KETOHOB C COEIMHEHUSMU
JpPYrUuX THUIOB, COAEPKAIIMMH aKTUBHYI0 METUJICHOBYIO rpynny. [lonmumepusanus anpaeruaos.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMM aJIbAETUI0B U KETOHOB. OKHUCIEHHE ajbJIETHI0B
0 KapOOHOBBIX KHCIIOT, CBOOOAHO-paIUKaIbHOE XJIOPUPOBAHHE APOMATUYECKUX allbIETHUIIOB,
OKHCIICHHE KETOHOB 0€3 pa3phiBa U C pa3pbiBOM YIIIEPOA-YIIepoIHbIX cBsizel. Katanutudeckoe
TUAPUPOBaHUE KapOOHWIBHBIX COEIUHEHHI, BOCCTAHOBJIEHHE KOMIUIEKCHBIMU THIPUAAMU
METAJIJIOB, CHMPTAMHU B IIPUCYTCTBUU AJIKOTOJISTOB AJIOMUHMS, aMaJlblraMUPOBAaHHBIM [IUHKOM U
COJITHOM KHCJIOTOM, BOCCTaHOBJIEHHE KETOHOB METa/llaMH C OOpa30BaHMEM METAJUIKETHIIOB
NMHAKOHOB. B3anMoaelcTBHEe HEESHOIM3UPYIOIUXCS albJIETU0B CO IIeI0YaMH, OCH30MHOBAS
KOHAeHcauusa. Peakuuu »IeKTpoQMIBHOTO 3aMENIeHHs B apOMAaTUYECKUX alpAeruiax u
KeTOHaX. A30TcoJep Kalie Mpou3BOIHbIE KapOOHUIBHBIX coeanHeHHH. O0Iue nmpeacTaBIeHus
O CXOJICTBE 3JIEKTPOHHOT'O CTPOCHHSI U XUMUYECKUX CBOMCTB KapOOHUJIBHOW M a30METHHOBOM
rpyni. BoccraHoBieHHE OKCHMOB, TMAPA30HOB, MH((OBBIX OCHOBaHHUN, BOCCTAHOBUTEIBHOE
aMUHUPOBAaHHWE  KapOOHWIBHBIX  coeAMHEHHH. OKCHUMBI:  TeoMeTpuYecKass  H30Mepus,
IIPEBpALICHU, KaTaIU3UPYyEMbIe KUCIOTaMH, IEPETPYNIIUPOBKA OKCUMa IIUKJIOT€KCAHOHA U €€
NPOMBINUIEHHOE 3HadeHue. KaranmzupyemMoe OCHOBAaHUSAMM pa3lIOKEHUE TUAPA3OHOB Kak
Croco0 BOCCTAHOBJICHUS KApOOHMIIbHBIX COEIMHEHHM.

Juxapbonunvhsle coeounenus

Knaccudukanus, HomeHnknarypa. CrnocoObl TOJdy4deHUs. [JHMOKCanb, METHITIMOKCANIb:
o0pa3oBaHHe YCTOWYMBBIX THAPATOB, KaTaJU3upyeMble OCHOBAHMUSMH TpPEBpAIllEHUS B
OKCUKHUCIOTHI. J[MMETWIIIIMOKCMM M KOMILJIEKCHI METAJUZIOB Ha €ro OcHOBE. beH3wi,
UKJIOTeKCaH-1,2-TMoH, OeH3WIOBas TMeperpynnupoBka. JIMKapOOHUIIBHBIE COCIUHEHHS.
@opMUIIALIETOH: LMKJIMYECKAass KPOTOHOBas KOHAEHcauus. JIMKETOHBI: KETO-€HOJIbHas
TayTOMepus, aJKUJIUpOBaHUE, OOpa30BaHME XEJIATHBIX KOMIUIEKCOB C HOHaMH METaJUIOB.
JluMeoH M TPOAYKTHI €ro KOHJAEHCAlMU C ajbAerunamMu. JMKapOOHWIbHBIE COEIMHEHUS,
WCITOJIb30BAHNE B CHHTE3€ IeTEPOLMKINYECKUX COeIMHEHNI. DTaneBblil AMaIbIErU.
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Henpeoenvnvle kapoonunbHvle cOeOUHEHUA

Knaccudukanusa. HenpenenbHble ampaeruabl U KeToHbl. OOIIMEe METOJBI CUHTE3a: OKUCIICHUE
oJle(hMHOB IO AJUTHIILHOMY TOJIOKEHUIO M CIIUPTOB AJUTHIILHOTO THIA, KPOTOHOBASI KOHACHCAIIUS
KapOOHWJIBHBIX coenuHeHn. CUHTE3 aKpojeuHa JAeTuapaTaieil TIulepuHa. DJIEKTPOHHOE
CTpPOCHHE: CONpsbKeHHE cBsizel M xapaktep MO, pacrnpeznelieHHe 3JIEKTPOHHOM IUIOTHOCTH.
XuMmuyeckue cBoiicTBa. KartamuTuueckoe THAPUPOBAaHUE, BOCCTAHOBJICHHE KOMILIEKCHBIMU
THAPUAAMH METAJUIOB, CIUPTaMH, CIIOCOOBI CEIEKTUBHOTO TMPOBEACHUS O3TUX PEAKIHH TI0
KapOOHWJIBHOW TPYIIE WA JBOHHOM Yriepo-yriepoaHoi cBsi3u. BoccTaHOBIEHNE MeTaIaMu
B NPUCYTCTBUM MCTOYHUKOB MPOTOHOB. CEJNEKTUBHOE OKHUCJICHUE AalbJETUJAHOW TPYIIIbL.
Peakuuu npucoequHeHus BOJbI, CIUPTOB, TAJIOTEHOBOJOPO/IOB, OUCynbdUTa HATpUsL, aMMHUaKa U
aMMUHOB, IUAHKCTOT'O BOJOPOJA, METAJJIOPraHUYECKUX COeNUHEHHUM. Peakuiuu KOHIEHCaluu C
C—H-aktuBHbIMU coenuHeHusMH. D¢dekt BuHWIOTHH B C—H-akTUBHOCTH, HEHACHIIEHHBIX
KapOOHUJIBHBIX COeAMHEHUN. KeTeHbl: MEeTONbl CHHTE3a, PEaKIUu MPUCOCIUHEHUS K KeTeHaM
KaK pa3HOBUAHOCTh PEaKLUU aIMJIMPOBAHUS, AUMEpHU3alns. XUHOHBI: 00IMEe METOAbI CUHTE3a,
peaKIu BOCCTAHOBJICHHS M IPUCOEIUHEHUSI. AHTPAXUHOH.

Kapoonoewvie kuciomul u ux npouseoonsie

Knaccudpukanus u HoMeHKIaTypa. Meroasl nonydenus. [Ipupoaabie MICTOYHUKH KapOOHOBBIX
KUCTOT. ['MApOIN3 TpUranoreHMETUIIBHBIX MPOU3BOAHBIX KaK METO/I MOJIyUYEHHUsI apOMaTHUYECKUX
KapOOHOBBIX KHCJIOT. OJEKTPOHHOE CTPOCHHE KapOOKCHMIIBHOM M KapOOKCWIIATHOW TpYIIIL.
duznyeckue CBOMCTBA KapOOHOBBIX KHCIOT, BOJAOPOJHBIE CBS3M M OOpa30BaHHME TUMEPHBIX
accoluaToB. XHUMHUYECKUE CBOWCTBA. KHCIOTHOCTh, €€ CBS3b C DJIEKTPOHHBIM CTPOCHUEM
KapOOHOBBIX KMCJIOT M MX aHHMOHOB, 3aBUCUMOCTb OT XapakTepa U MOJOKEHHUS 3aMecTUTeNel B
QIKWJIBHON Lenu Win O6eH30iibHOM Koiiblle. OOpa3oBaHue MPOU3BOAHBIX KapOOHOBBIX KHCIOT:
coJiel, CIIOKHBIX 3(UPOB, TaJOr€HAHTHAPUAOB, AHTHIPUAOB, AMUHOB U HHUTPHUIIOB.
[IpencraBneHus 0 MEXaHU3ME B3aMMOIPEBPAIICHHI KAapOOHOBBIX KUCIOT U UX MPOU3BOJTHBIX,
pOJIb KUCJIOTHO-OCHOBHOTO KaTanu3a. BoccraHoBieHHE M TalloMAWpOBaHHE KUCIOT. Peakiuu
3aMeleHus: B 0EH30IbHOM KOJIbIIE KUCIOT apoMaThudeckoro psaa. [IpeacraBnenue 00 OCHOBHBIX
NyTAX HCMIOJb30BaHUS KapOOHOBBIX KucioT. I[IpousBoanble kapOoHOBBIX KkucioT. Counu.
[IpakTuyeckoe HUCMONB30BaHUE COJNEH KapOOHOBBIX KHUCIOT. XJIOPAHTHIPHUABI; PEAKIHH C
HyKJIeopUIaMl U HCIIOJIb30BaHHE XJIOPAHTUAPUIOB B KA4ECTBE PEAreHTOB AallMJIMPOBAHMS,
BOCCTAaHOBJICHUSI JO aJbJIETHAOB, PEAKIUU C MArHUHOPraHWYECKUMH COEIUHEHUSIMHU.
XJOpUCTHI  OCH30MJ, TOJyYeHHEe, PEaKIMOHHAs CIIOCOOHOCTh TPH B3aMMOJCUCTBUU C
HyKJIeopuiIaMu B CPaBHEHHWH C XJIOPAHTHIpPHIAMH anu(aTHdecKuX KapOOHOBBIX KHCIOT H
OCOOCHHOCTH WCIIOJIb30BaHUSI B KauecTBe pearcHra OeHzownmupoBaHus. CIOXXHBIE 3(PUPHI:
KATAJIMTUYECKOE TUJIPUPOBAHHE, BOCCTAHOBJICHUE KOMIUIEKCHBIMU THUIPHIAMH METAJUIOB U
MeTaJljlaMid B MPHUCYTCTBUM HMCTOYHMKOB TMpPOTOHOB. Peakuuum mnepestepudukanuu u
cinoxHOod(upHON KoHIeHcaruu. [IpencraBienns 00 OCHOBHBIX MYTSIX UCTIOJIB30BAHUS CIIOKHBIX
3¢upoB. AHTHAPUILI KApOOHOBBIX KHCJIOT: peakuuu ¢ Hykiaeodwiamu (aluaIupoBaHUE),
yKCycHBbIM anruapun kak C—H-koMmoHeHTa B peakiMu KOHJACHCAIMH C apOMaTHYECKUMHU
anbaeruiaMd. AMHIBI: KUCIOTHO-OCHOBHBIE CBOMCTBA, NMPUYMHBI MOHMKEHHUS OCHOBHOCTH U
MOBBIIICHUS] KUCJIOTHOCTA B CPaBHEHMHM C aMMHUAKOM M aMMHUHAMH, OCHOBHBIE IYTH
OpeBpalleHus] B aMHHbBI, TPEJACTaBI€HHS 00  OCHOBHBIX MYTSIX  HCIOJIb30BAHUA.
B3aumonpeBpamienuss aMugoB U HUTPIIOB. CBOHCTBA HUTPWIOB. J[MKapOOHOBBIE KHCIOTHI.
Knaccudpukanus u HOMEHKIaTypa, MeToAbl cuHTe3a. [lomyueHue I1aBeneBOMl KHUCIOTHI U3
dopmuara Harpus. XUMUYECKHE CBOHCTBA. KHUCIOTHBIE CBOWCTBA M WX 3aBUCUMOCTH OT
B3aMMHOI'O PACHOJIOKEHUsI KapOOKCWIBbHBIX Tpymm. OOpa3zoBaHHE MPOU3BOJHBIX MO OJHON U
o0enM KapOOKCWIBHBIM TPYIIaM, CMEIIaHHbIe mpou3BoAHbIe. [l]aBeneBas kucinora: peakiuuu
NeKapOOKCUIMPOBaHUS,  J€KapOOHUIMPOBAaHUSA, OKHUCIeHusA. JludTuiokcanaT, peakuuu
CIOXKHOA(UPHONW KOHJICHCAIMM C €ro ydJacTHEM M UX CHHTETHYECKOTO HCIIOIb30BAHHUE.
ManonoBast kuciora: JeKapOOKCHIMPOBAHUE U MPUYUHBI TIOBBIIIEHHOM JIETKOCTU €ro
MPOTEKaHUs, KOHICHCAIIUU ¢ KapOOHUIBbHBIMU coequHeHUsIMU. CBOICTBa MAJIOHOBOTO 3upa U
UX CHUHTETUYECKOE HCIIOJIb30BAHME: KOHJEHCAIMH C KapOOHWIBHBIMU COCAMHEHUSIMH (peaKkius
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KueBenarens), npucoeiMHEHUE MO KPATHOM CBSA3HM, aKTUBUPOBAHHOMN AJIEKTPOHOAKIIEITOPHBIMHU
3aMecTHTENISIMU  (peakiusi  Muxassi), o0pa3oBaHHE, QJIKWIMPOBAHWE ¢  OKHCIIMTEIbHAS
KOHJICHCAIIUS HATPAMAIIOHOBOTO 3(Hpa, MPEBpaIllEHUE MTPOAYKTOB 3TUX PEAKIUi B KapOOHOBBIC
KUCTIOTHI. SIHTapHass W TiIyTapoBas KHUCJIOTBHI: TEHACHLHS K OOPa30BaHUIO UUKINYECKHX
aHTUIpUIOB W UMUAOB. CyKIMHUMHUI, €ro B3aUMOJCHUCTBHE C OpOMOM U IIEI0YbIO,
ucrnoiyp3oBanue N-OpoMCyKIMMHUJa B CUHTe3€. AIUIMHOBAs KUCIOTAa U €€ MPOU3BOAHBIE, MX
CBOMCTBA W NYyTU MPAKTUYECKOrO HCIMOIb30BaHUsA. DTaneBas KUCIOTa U €€ MIPOU3BOIHBIE:
¢dTaneBblii aHTUIPUA M €r0 KCIOJIb30BaHME NJISi CMHTE3a aHTPaXWHOHA M €ro MPOU3BOJHBIX,
TPUAPUIIMETAHOBBIX KpacuTeneid; (TaluMuJ W €ro HUCHOJIb30BaHWE /JIsi CUHTE3a AMHHOB
(peakmust ['abpuienss) W aHTPAHWUJIOBOM KHCIIOTBI, CJIOXKHBIE S(HUPBl U WX MPAKTUYECKOE
ucnonp3oBanue. TepedramuBas KucloTa, AuMeTWITepedTanar © €ro MPOMBIIIICHHOE
ucnosp3oBanue. [Ipon3BogHbIe YroIbHONW KHCIOTHI: MOYEBHMHA M €€ MPOU3BOJHbBIC, CIOXKHbBIE
a¢upbl, U30IMAHATHI, YpeTaHbl. [IyTH MPaKTUYECKOTO HMCIIOJIb30BAHUS MMPOU3BOIHBIX YTOIBHON
kucnoTel. Hempenenbuble MoHOKapOOHOBBIE KHCIOTHL. Kiaccuduxamus. MeToasl moiydyeHus
-, B- HempeaenbHBIX KapOOHOBBIX KHUCIOT U3 OJIe(DUHOB, alleTUiIeHa, TUKapOOHOBBIX, TAIOTCH-
U OKCHUKapOOHOBBIX KHCJIOT. DJEKTPOHHOE CTPOEHHUE, B3aUMHOE BIMSHHE KapOOKCHUIBLHOU
TpyNmbl ¥ ABOWHON cBsi3u. Peakiusi mprcOeqMHEHUS, TPUYNHBI OPUEHTALMU, HAOII01aeMOi B
9TUX peakiusax. IIpomblluIeHHbIE METONbI MOJIyY€HHS W IIYTH HCIIOJIb30BAHUS AKPHIIOBOMA,
METaKpUJIOBOM KUCIOT U UX MPOU3BOAHBIX. [IpUpoHbIE NCTOUHUKU U MPAKTUUYECKOE 3HAUCHUE
OJICMHOBOW KHCJIOTHI M KHUCJIOT C IOJMEHOBBIM YIJIEPOIHBIM paaukanoMm. HempeneiabHbie
TUKapOOHOBBIE KHCIOTHL. CrocoObl TONyYeHUS MAaJICHHOBOM KHCIOTHI W €€ aHTHApHUA.
CrepeonszomMepusi  ATHIECHAUKAPOOHOBBIX  KUCJIOT, B3aMMOIIPEBPALICHUs] MaJI€MHOBON U
(GbyMapoBOl KHCJIOT, MPOSBICHUS CTEPEOU3OMEPHH B PANIUYUSLX UX XMUMHUYECKUX CBOHCTB U B
MPOCTPAHCTBEHHOM CTPOEHUHU MPOAYKTOB UX PEAKIMA, MPOTEKAIOIIUX 110 JBONHOW CBSI3H.
Okcukucaomul

Knaccudukanus u HOMeHkIaTypa. AnudaTudyeckue OKCUKHCIOTHI, OOIIMEe METOJbl CHHTE3a.
[IpencraBneHus 0 MPUPOTHBIX MCTOYHUKAX OKCUKUCIOT. OCOOEHHOCTH (PU3UYECKHX CBOWCTB
OKCUKHCIIOT. XUMHUYECKHE CBoWcTBA. Peakiuu neruaparanuy M 3aBUCUMOCTh MX pe3yibTara OT
B3aMIMHOT'O PACIIONIOXKEHHUSI KapOOKCWIIBHONW M OKCHrpynmbl. I[IpencTaBieHHs O CTEpEeOXUMHUU
OKCUKHCJIOT, PEaKIHH C OOpallleHHEeM M COXpPaHEHHWEeM KOH(UTrypaluu XHpalbHOTO LEHTpA.
ApomaTHyecKre OKCHUKUCIOTHI: TIOJTy4YeHHE KapOoHu3auueil (eHomaToB U HaTONIATOB,
B3aMMOITPEBPALICHHS COJIeH OKCMOEH30MHBIX KUCIOT U BIUSHUE TMPUPOJIbI KATHOHA LIEIOYHOTO
MeTajlla U TeMIEpaTypbl Ha HAmNpaBlIeHHE ATUX peakuuid. [lonydeHue MpOCTBIX U CHOMKHBIX
3¢upoB, peakiuu azocouetanud. [yt rcnonbp3oBaHusi OKCHOEH30MHBIX U HAPTOWHBIX KHCIOT U
UX MPOU3BOJIHBIX.

Anvoecuoo- u kemoxkuciomaol

Knaccudukanus u Homenknatypa. [lpocreiimme a-anbaeruao- u o-KeToKuciaoTsl. [lonydenue u3
KETOHOB, KapOOHOBBIX KHCIOT M HMX MPOM3BOAHBIX. XUMHUYECKHE CBOICTBa KaK IMPOSIBICHUE
XapaKTEpHBIX CBOMCTB JBYX (DYHKIMOHANBHBIX TpYyHN. [-aldbAerugo- H [-KETOKUCIOTHI,
cienuduka wux cBoHCTB. IlomydyeHne CIOXHBIX OS(PHUPOB C TMOMOMIIBIO CIOXKHOIPUPHOU
KOHJICHCAIIUU. alleTOyKCYCHBIM 3¢up, ero C—H- KuCIOTHOCTH W TayTOMeTpus, oOpa3oBaHUE
METAJIMYECKUX TPOU3BOJIHBIX, UX CTPOCHHE, IBOMCTBEHHAs pEaKLIHMOHHAs CIOCOOHOCTh U
UCIIOJIb30BaHNE B CHHTE3€ KETOHOB M KapOOHOBBIX KHUCIOT. KoHneHcamus ¢ KapOOHWUIBHBIMU
COEIMHEHUSIMH, NIPUCOECTUHEHNE K TBOMHON CBS3U, aKTUBUPOBAHHOM 3JIEKTPOHOAKIIENTOPHBIMU
3aMECTUTENSIMA, M CHHTETUYECKOE WCIOJb30BAaHHE OTUX peakuuii. B3ammoneiictBue ¢
OuCYIb(UTOM HATpHsl, LHMAHUCTBIM BOJOPOJOM, THUAPOKCUIAMHHOM U MPOU3BOJHBIMU
ruapasuHa. Peakius OpOMHpOBaHUS, HHUTPU3UPOBAHUS, aA30COUCTAHWS, AlCTHIMPOBAHMUS,
B3aMMOJICIICTBIE C MATHUMOPTaHWUYECKUMU COSAMHEHUSIMH U JHa30METaHOM

Yenesoon

OxkcukapOOHUIIBHBIE COEAMHEHHS M HMX Haubojee XapaKTepHble XHUMHUYECKHE CBOWCTBA.
Monocaxapuasl W ux kinaccupukamus. Crepeomzomepus, KOHPUTYPALUOHHBIC PSJIBL.
Konbuarouennas tayromepus, Myrtapotauus. Peakuuu, ucnoib3yemble Ui BbISICHEHUS
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CTPYKTYPHBIX M  CTEPEOXMMHYECKHUX XapaKTEPUCTHK MOHOCAXapHJIOB: OKHUCJICHUE U
BOCCTAHOBJICHHE, allMJIMPOBAHUE, aIKUIUpOBaHue, o0pazoBaHue (HEHWITUIPA30HOB U 03a30HOB,
MEepexo/bl OT HUBIIUX MOHOCAaXapUJOB K BBICIIUM M OOpaTHO, OU- W TOJIHCAXAPUIIBI,
MIPEACTABJICHNS O PACIPOCTPAHEHUN YIJIEBOAOB B IPUPOAE U MYTAX UX UCIIOIb30BAHMUS.
IIpocmote r¢hupot

Knaccudukanus, HomeHknatypa. JuaikuinoBbie 3GUpbl: COCOObI MMOJY4Y€HHUs, B3aUMOIEHCTBHE
MPOTOHHBIMU KHCIIOTaMU W KucioTaMu Jlbtouca, pacuieruieHue, okucieHue. lluknmyeckue
pocThie 3(QUPBL. -OKUCH: TOJy4YeHHE, U30MEpPHU3allis, B3aUMOJICICTBIE C rajJOreHBOIOPOAAMU,
BOJIOM, CHUpPTAMH, OTWICHIJIUKOJIEM, AaMMHUAKOM © aMHHAaMH, MarHUHMOpraHM4ecKuMU
COCMHCHUSMU.  OnuxjopruapuH. Terparuapodypan. JIuokcan. BwunHumosie 3dupsl.
[Tonydenue u3 aneTuieHa U dTHJICHA. | UAPOIN3 U IPUYUHBI OOJIBIIEH JIETKOCTH €ro MPOTEKaAHUS
[0 CPaBHEHHUIO C JAMAJKUJIOBBIMU 3(Upamu, MOOJIUMEpH3alus. AJKUIOBbIE dPUPHI (HEHOJIOB:
MOJIyYeHHUE, paclIelIeHue Mpu ACHUCTBUM KHUCIOT M €ro MEXaHU3M, IeperpyninupoBKH.
AJIKOKCUTpYIINa KaK 3aMECTUTEIIb B PEAKIUAX apOMaTHUYECKOrO AMEKTPOPUIHLHOTO 3aMELICHUS.
JudeHnnoBselii 3¢up: NoxydeHue U IpUMEHEHHE.

A3oTcoaepikaiime OpraHu4ecKue coeJMHeHUs

Humpocoedunenusn

Knaccudukammss 1 HOMeHkmarypa. CrmocoObl TOMYyYeHHs] HUTPOCOCTWHEHUN. DJIEKTPOHHOE
CTPOCHHME HUTPOTPYIIIbI, XapakTep €ro BIUAHUS HAa HACBHIIICHHbIA, HEHACBIIIEHHBIN U
apOMATUUYECKUN  YIJIEBOJAOPOAHBIE paaMKaibl. XUMHUYECKHE cBoiicTBa. KaTamutuueckoe
THUAPUPOBAHUE, BOCCTAHOBJIEHUE B KUCIOW, HEWTpaJbHOM M 1uenoyHol cpepax. C-H-
KHCJIOTHOCTh M CBSI3aHHBIE C HEW CBOMCTBA alM(UUECKUX HUTPOCOSAWHEHUH. Tayromerpus
HUTPOCOCIMHEHUN M peakiuu anu(opMbl: TUAPOIH3, MEPETPYNIUPOBKA B THUAPOKCAMOBBIC
KucJIoThl. CBOMCTBA apoOMaTHYECKMX HUTPOCOSAWHEHUU. Peakmuu  31eKTpodHIbHOTO
3aMENICHMS, BJIMSHUE HUTPOTPYII HA CKOPOCTb M OpHUEHTaluio. PanukaibHOE 3amelieHue
HUTPOTPYIIIIHI. [TonuHUTpO-apoMaTHUECKHE COETMHEHMSL: peakuuu YaCTUYHOTO
BOCCTaHOBJICHHUS, HYKJICO(PHIBHOE 3aMelIeHHe HUTPOrpymmnsl. HuTponmpousBomHbie Toyoua:
okucieHue, C—H-kucnoTHOCT, W CBsS3aHHBIE € HeW peaknuu. [IpoAyKThl HEMOJHOTO
BOCCTaHOBJICHUS] HUTpOcoeauHeHn. Hutpocoenunenus: TayroMeTpusi, IUMepU3alus, peakuu
KOHJCHCAUU. (DeHWITHIPOKCUIIAMUH, a30KCUOEH30 U UX meperpynnupoBku. ['uupazobenzon,
OCH3UIMHOBAS U CEMHIMHOBAS TIEPETPYIITHPOBKH.

Amunot

Knaccudukanus, Homenkiaarypa. CriocoObl mosrydeHus. DIEKTPOHHOE CTPOCHUE aMUHOTPYIIIIbI,
3aBUCUMOCTb OT MPHUPOJBI PAJAUKAIOB, CBSI3aHHBIX C aroMoM aszora. lIpocTtpaHcTBEHHOE
cTpoeHne aMuHOB. Du3nyeckre CBOWCTBA, UX CBSA3b CO CIIOCOOHOCTHIO aMHHOB K 0Opa30BaHHUIO
BOJIOPOJIHBIX CBsi3ed. (OCHOBHBIE CIEKTPAJbHbIE XAPAKTEPUCTUKU. XUMUUYECKUE CBOMCTBA.
OCHOBHOCTb M KHCIIOTHOCTh @MHUHOB, 3aBUCUMOCTb OT MPHUPOJbI YIIEBOJAOPOIHBIX PAAUKAJIOB.
B3auMopeiicTBue ¢ DSIEKTPOHHBIMU pPEareHTaMy: AJIKWIMPOBAHME, OKCHAJIKUIUPOBAHME,
AUWJINPOBAHUE U €r0 3HAYEHHWE B XMMHUU aMHHOB, B3aUMOJIECHCTBUE C A30THCTOM KHUCIIOTOM.
Oxucnenne anupaTuyeckKuXx U  apoMaTUYecKuX aMHuHOB. (OCHOBHBIE TMPEACTaBUTENIN
amuPUTHYECKUX aMHHOB W TYTH UX HUCIMONb30BaHUsA. CONMM YETBEPTUYHBIX AMMOHHUEBBIX
OCHOBAaHUI: MOJTy4YEHUE, FIEKTPOHHOE CTPOEHUE, TPAKTUYECKOE UCII0Ib30BaHNEe. YeTBepTUUHBIE
AMMOHHEBBIE OCHOBAHMS U OKHCH aMHHOB: PEAKIIMH PA3JIOKECHHsI ¢ 00pa3oBaHHUEM OJIC(UHOB.
CBolicTBa apOMaTHYECKUX aMHUHOB: B3aMMOJEHCTBHE C 3JIEKTPOQUIaAMU, COOTHOIICHUS MEXIY
Pa3MUYHBIMU  HANpaBIECHUSAMU JTHX  peakiuil. (OCOOCHHOCTHM TPOTEKAaHUS  peakIuit
AIKWIMPOBaHUST U CUIb(GUPOBAHUS APOMATUYECKUX aMHUHOB, Cylb(paMHUHOBas KUCJIOTa U
cynb(haMuIHbIC penapaThl. AIMIMPOBAHIE apOMATHUYECKUX aMHHOB M €r0 HCIIOJIb30BAHHE IS
MIPOBEJICHUS PEAKIMN TaJOreHWpPOBAaHUsS W HUTpoBaHMs. HutprupoBaHue W Ina30THpOBaHUE
apoOMaTUYECKUX aMUHOB. BakHellue npencTaBUTENId apOMaTUYECKMX MOHO- M JIMaMHHOB,
OCHOBHBIE NYTH HMX MCHOJb30BaHUA. CHHTE3 TIeTEpOLMKIMYECKUX COECIMHEHHM U3 OpTo-
(deHnIeHaMrHa 1 OpTO-aMMHO(EHOIA.
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Jua3zo- u azocoedunenusn

DJIEKTPOHHOE CTPOCHHUE COJICH IUA30HUS, KATHOH JHA30HUS KakK SJEKTPO(UIBHBIN arcHr.
B3aumornpeBpamienusi paznuYHBIX  GOpM  IUA30COSAMHEHMA. Peakmum coneil  aua3oHws,
MPOTEKAIOIIME C BBIACIEHUEM a30Ta, U WX HCIONb30BaHUE ISl MOJYy4YeHUs (QYHKIMOHAIBHBIX
NPOM3BOJHBIX APOMATHUYECKUX COEJUHEHMH. Peakuuu conel aua3oHus, MpoTekaromue 0e3
BBIZICJICHUST a30Ta. A30COYETaHHWE, [Ua30- M a30COCTABISIOIINME, 3aBUCUMOCTH YCIOBUH
IIPOBEJCHUS a30COUETaHMsI OT MPHUPOABI a3ococTaBisomel. CHHTE3, 3JEKTPOHHOE CTPOEHUE U
CTPYKTYpHBIE ~ OCOOEHHOCTH  a30KpacHuTesned. MeTwnorpank ¢ KOHTO-KpacHBIH  Kak
IIPEACTABUTENN KPACUTENIEH, UCIIOIb3YEMBIX B KaYeCTBE MHIUKATOPOB. BoccTaHOBIEHUE Colel
JUA30HAS W Aa30COCAUHEHUM, WCMOJb30BAHUE OTUX pPEaKUUWd I CHUHTE3a MPOU3BOJHBIX
ruapasuHa U amMuHOB. ConM  AMa30HUST KAaK pPEareHThl apuJMpOBaHUS aApPOMATHUYECKUX
COCIUHEHUN.

Amunokuciomaol

Knaccupukauus wu Homenknarypa. CTpyKTypHblE THUIIBI TNPUPOAHBIX  O-aMHUHOKHCIIOT,
CTEpEOXMMHA U KOH(UTypaluuoHHBIE psabl. CHHTE3Bl W3 KETOHOB Yepe3 IMAHTUIPUHBI, U3
MaJioOHOBOTO 3(upa, TaJoreH- U KeTOHOKAPOOHOBBIX KUCIOT. MeTo/Ibl CHHTE3a [3-aMUHOKHCIIOT,
OCHOBAHHBIE Ha pPEAKIMIX HENpPEeACTbHBIX U TUKAPOOHOBBIX KHUCIOT. KHCIOTHO-OCHOBHBIE
CBOWCTBa AaMHHOKHCJIOT M 3aBHCHUMOCTh HX coctossHus oT pH cpempl. OO6pa3oBanue
NPOM3BOJHBIX MO KapOOKCHJIBHOW M aMHMHOTpymne, OerauHbl. B3auMonelcTBHE C a30THCTOU
kucioToil. IlpeBpamienns, nporekaromue nNpyu Harp€BaHWW aMUHOKHCIIOT, U 3aBUCHMOCTb MX
pe3yabTata OT B3aWMHOTO PACIONOXKEHHUS (PYHKIMOHANBHBIX Tpynn. OCHOBHBIE pEaKIUH
0-aMMHOKHCJIOT, MPOTEKAIOIINE B )KUBbIX OpraHu3Max. [IpeacraBineHus o NenTUIHOM CHUHTE3E.
Kamponakram 1 ero TexHHYecKoe 3HaueHHE. AHTPAHWIOBAs U Mapa-aMUHOOEH30MHAass KUCIOTHI:
METO/1bl IOJIYYE€HHS], CBOMCTBA U IIyTHU UCIIOIb30BAHMS.

benku

Knaccudpukanus. IlpencraBienuss o MeTojgax JoKa3aTeNbCTBA MOJUNEHNTUAHOTO CTPOCHUS,
YCTAaHOBJIEHHUsSI AaMHUHOKHUCJIIOTHOTO COCTaBa M  IOCJIEOBATEIbHOCTH  aMHHOKHMCIOTHBIX
¢bparmMeHTOB B MoOJUNENTUAHON wLenu. BropuuHas ctpykrypa. OcHOBHBIE (QYHKIMH OEIKOB
B )KM3HEIESITEIbHOCTH OPraHU3MOB.

CoenuHeHHsI €O CMEIIAHHBIMU QYHKIIUAMU

I'anozenzameuwiennvle KapooHoGvle KUCTIOMbL

Knaccudukammst m HomeHkimarypa. CrnocoObl MOdydeHHs. XUMHYECKHE CBOMCTBA: BIIUSHHE
KOJINYECTBA M PACIOJIOKEHUSI aTOMOB TaJIOTEHOB HA CHIY KapOOHOBBIX KHCJIOT, PEaKIHU
HYKJIEOUIHHOTO 3aMEILEHHUS aTOMa TaJloreHa U UX CUHTETUYECKOE UCIOJIb30BaHNUE.
I'emepoyuxnuueckue coeOuneHus

OO6mue npeacraBieHuss U kiaccupukanus. ApoMaTHUECKUE T€TePOLUKINYECKUE COSAUHEHUS.
[IaTHYIeHHBIE TETEPOLMKIIBI C OTHUM retepoaroMoM (¢dypaH, TuodeH, muppoi). O6Ime MeTo bl
CHHTE3a U B3aUMOIIPEBpALICHUS. 3aBUCHUMOCTh CTEINEHW apOMaTUYHOCTH OT HPHUPOJBI
rerepoaTomMa M €€ BIMSHHE Ha OCOOCHHOCTH B3aMMOJAEUCTBHS ¢ 3nekTpoduiamu. Peaximm
TUAPUPOBaHUS U OKuUcIeHUs. Dyppypon u TuOeH-2-anbAerusl, MNUPOCIU3EeBas KHUCIIOTA.
KucnorHele cBolicTBa muppoja U MX HCHOJIb30BaHUE B cuHTe3e. lIuppon-2-ampaerus u ero
npespauienie B moppuH. [IupposibHBII IUKI Kak CTPYKTYpPHBIH (parMeHT NpHUPOIHBIX
coenuHeHuil. IHa01 1 ero npousBoHble. MeTobl NOCTPOECHUS UHIOJIBHOIO pa, OCHOBaHHbIE
Ha MCIOJIb30BaHUU APOMATUYECKUX aMUHOB U apWITHAPA30HOB. XHUMHUYECKHE CBOWCTBA MHI0JIA
KaK aHajiora NUpposia, CUHTE3 BaXHEHIIMX NpPOU3BOAHBIX. [IpeAcTaBieHHss O NPUPOIHBIX
COCIMHEHUSAX HWHIOJIBHOIO psiAa, WHAUTO. lISTUWieHHBIE TIeTepolUMKIbl C HECKOJIBKUMHU
rerepoaToMaMH: OCHOBHBIE METOJbl CHHTE3a, MPEJCTAaBICHUA 00 OSICKTPOHHOM CTPOCHUH,
apOMATHUYHOCTM M XHMMHUYeCKHX cBoilcTBax. lllectnunennsle rerepouukisl. [lupuaua u ero
FOMOJIOTH, H30MEpPUsl M HOMEHKJIAaTypa IIPOU3BOJIHBIX. ApPOMaTHYHOCTH M OCHOBHOCTH
MUPUIMHOBOTO IIUKJIA, MPOSBICHUS HYKICOPUIBHBIX CBOMCTB: peakiuu C 3JIEKTPOPHIaMU MO
aToMmy a3oTa u oopazoBaHue N-okucu. OTHOIIEHHE MUPHIMHA U €T0 TOMOJIOTOB K OKHCIIUTEIISIM,
TUAPUPOBAHUE MUPHUAWHOBOrO sifpa. BiusHue rerepoaroma Ha pPEaKIMOHHYIO CIIOCOOHOCTH
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NUPUAMHOBOIO IHUKJIA B IIEJIOM M €ro OTAEIBbHBIX IMOJIOKEHHH. Peakuuu 31neKTpopuiIbHOTO
3aMeIleHus B Aape nupuauHa u ero N-okucu. Peakunn Hyki1€eopUIbHOrO 3aMELIeHUs] BOAOPOAA
U aroMoB TajoreHoB. C—H-KHUCIOTHOCTb METHJIBHOW TpYINIBl B 3aBHCHUMOCTH OT €€
pacloyIOKEHUs] B MUPUIAMHOBOM SApE U TNPOSIBICHHUS B XMMHYECKHUX CBOMCTBAX HMUKOJUHOB.
Bnusaue monoxkeHus (QYHKIMOHATBHOW TpYyNIbl B KOJbLIE Ha CBOMCTBA OKCHU- H
aMUHOIIMPUAMHOB, TAayTOMETpUs  OKcHUNUpuIuHOB. ConM  NUPUIUHMS,  paclleIuIeHUe
OUPUAMHOBOTO spa. [IpencTaBieHust 0 IPUPOAHBIX COSTMHEHHUAX U JICKAPCTBEHHBIX CPEICTBAX
— IPOU3BOJHBIX MUPUANHA. XHUHOJIUH M €ro MpocTeHilne Npou3BOAHbIE. MeTo bl MOCTPOCHHUS
XUHOJIMHOBOTO $]jpa, OCHOBaHHbIE HA PEaKIUAX AHWIMHA C TJIMLIEPUHOM M KapOOHMIBHBIMH
coequHeHusIMU. CXOACTBO M Pa3NUuus XUMHYECKMX CBOMCTB MNHUPHIMHA M XHUHOJUHA.
Wzoxunonun. HlecTnusieHHBIE a30THCTHIE TETEPOLMKIIBI C IBYMs TeTepoaToMamu. [IupumunuH.
Crioco0bl MOCTPOCHUS MUPUMUIMHOBOTO S/Ipa, OCHOBAaHHBIE HA B3aMMOJICHICTBUU MOYEBUHBI U
ee MPOU3BOAHBIX C MAJOHOBBIM 3(upoM, 3dupamu B-anbaerugo- u P-keTokucynor. CXOACTBO U
pa3nuuus XUMUUYECKUX CBOWCTB MUPUANHA U MTUPUMUINHA.
Hykneomuowl u HyK1euHo6bie KUC/I0mbl
OCHOBHBIE KOMIIOHEHTbl IE€PBHUYHOW CTPYKTYpbl HYKJIEMHOBBIX KHCIOT. Hykneotuasl u
HYKJIeo3uabl. Pubo- 1e30KCMpuOO-HYKIEHHOBBIE KHCIOTHI, pOJb BOJOPOAHBIX CBs3EH B
(OpMHPOBAHNU BTOPUYHOM CTPYKTYphl HYKJIEMHOBBIX KHUCIOT. [IpencraBieHus o MexaHu3Me
OuocuHTe3a OeJKa U Nepeaayy HacleACTBeHHOM nHpopmanuu. HykineoTusl U HyKJI€03uabl.

4. Komnerenuuu, (popMmupyembie B pe3yjibTaTe OCBOCHUS M CHUIINHBI:

. CIIOCOOHOCTh KCIIO0JIb30BATh MOJIYYEHHbIE  3HAHUS TEOPETUUECKHUX OCHOB
dbyHIaMEHTAIBHBIX pa3elioB XUMUHW TIPU peleHuu npodeccuonanbabix 3aaad (OITK-1);
o BJIa/ICHUE HAaBBIKAMM XHMHYECKOTO OSKCIIEPUMEHTAa, OCHOBHBIMH CHHTETUYECKUMU

U AQHAJIMUTUYCCKUMHU MCTOAAMU TIOJYUCHUSA W HCCICHNOBAHHA XUMHYCCKUX BCUICCTB U
peakmuii (OI1K-2);

o 3HAHME HOPM TEXHUKH OC30MACHOCTH M YMEHHEM pealu30BaTh MX B JIA00PAaTOPHBIX
u TexHonorunueckux yciopusx (OITK-6);

o CIIOCOOHOCTH BBINOJHSTH CTaHAAPTHBIE ONepaluy 1o npegiaraeMbiM Metogukam (I1K-1);

. BIIAZICHUE CUCTEMOU (pyHIaMEHTATbHBIX XuMHIeckux mouatuid (I1K-3);

o BJIa/ICHUE HaBbIKAMU TPEJICTABJICHUS MOJIYYCHHBIX PE3yJIbTaTOB B BUE KPaTKUX OTYETOB
u nipesenTtanuii (I1K-6);

o BJIQJICHUE METoJaMHu 0e30MacHOro OOpalieHHsl ¢ XMMHUYECKHMMH MaTepHalaMH C Y4eTOM

ux pmudecknx u xumudeckux cBoicts (I1K-7).
5. [lnanupyembie pe3yJbTaThl 00y4YeHH s
B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT HOJIKEH:

3HAMb:

. OCHOBHBIE MECTO OpPraHMYECKOM XHWMHH B CHUCTEME HayK; OCHOBHBIE TEOPETUUYECKHE
TOJIOXKEHUSI W TIOHSATHS OPTraHUYeCKOW XHWMHH: XHUMHYECKOE CTPOCHHE, SJIEKTPOHHBIC
KOH(UTYpaIMi aTOMOB, CIIOCOOBI TIOTy4YeHUSI, CBOUCTBA;

. CYIIHOCTh PEAKIIUNA U MPOIIECCOB, UCIIOIB3YEMBIX B OPTAaHHUYECKOW XUMUU;

. OCHOBHBIC MTPUEMBI, IPUMEHSIEMBIC /ISl OYUCTKH M BBIJICJICHUS OPTaHUYECKUX COCTUHCHHI;

. HOMEHKJIATYPY OPTraHUYECKUX COCTUHCHUH;

ymemp:

. MPOTHO3UPOBATh PEAKIIMOHHYIO CIIOCOOHOCTh OPTraHWYEeCKHUX MOJEKYNI C TO3HIIHA
COBPEMEHHBIX 3JIEKTPOHHBIX MPE/ICTABIICHUIT;

. UISHTU(OUIIMPOBAT W AHAIM3UPOBATh OPraHWUYECKHE COCIWHEHHMS] TPH  TTOMOIIH
XUMUYECKHX, (PU3UKO-XUMHUECKUX U (PH3NUECKUX METOJIOB UCCIIEAOBAHUS;

. UCIIOJIb30BaTh 000pyAOBaHHE, HEOOXOAUMOE [UIsl TIPOBEACHHS OSKCICPUMEHTOB II0
OPraHUYEeCKOU XUMUHU;

enademup:

. METOJaMU TUIAHUPOBAHUS OPTAHUUECKOTO SKCIIEPUMEHTA;
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o OCHOBHBIMH TPUEMAMH, TNPUMEHSEMBIMH JUISI OYHCTKH ¥ BBIJCJICHUS OPraHMYECKHUX
COCIUHCHMIA,
o METOJIaMHU TIOCTAHOBKH XMMHYECKOTO IKCTICPUMEHTA;
. METOAaMU 00pabOTKU MOITYYEHHBIX PE3yJIbTaTOB.
6. O01mast TpPy10eMKOCTh JUCHUIJINHBI:
21 3auetHas enunuma (756 gacos).
7. ®opMa KOHTPOJIA:
[TpomexxyTounast aTrectamus — 3a4eT (3 ceM.), nuddepeHIMpPOBaHHBIN 3a4eT — KypcoBas
pabora (4 cem.), ok3ameH (4 ceMm.).

duznyeckas XumMus

1. ®usnyeckasi XuMus: BBeJeHHe

1. MecTo tucuMnanHbI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/IbHO NPOrPaMMBbl

Huctunmuna «@u3nueckass XUMUS: BBEJIEHHE» BXOAWT B 0a3oByl0 dYacTh Oyioka bl
«ductumumael (Moxynn)» kak obs3arensHas aucuuranHa b1.6.8.1.

2. llei4 0CBOEHHA JUCHUILIHHBI:

. OBIIaicHUE 0a3MCHBIMU 3HAHUAMH (PU3MUECKOW XMMHMU KaK TEOpeTHUecKoro (pyHrameHTa
COBPEMEHHOMN XUMUHU;
o NOHMMAHHE CMBICJIa OCHOBHBIX 3aKOHOB, 0ONacTell NPHUMEHEHHs JSTHX 3aKOHOB,

UX NPUHIUIHAIBHBIX BO3MOXKHOCTEN MPU PEIIEHUN KOHKPETHBIX 3a/1a4.
[IpenogaBanue JaHHOTO Kypca MPEAIIeCTBYET NPENOJaBaHUI0 HEOPTaHUYECKOM, aHATTUTHYECKOU
Y OpraHWYECKONM XMMHHM U MPU3BAHO, O3HAKOMMB CTYJEHTOB C OCHOBHBIMU 3aKOHAMHU XHMMHH,
MOATOTOBUTH UX K OCO3HAHHOMY M3YUYEHUIO 3TUX JAUCIUILIMH.

3. Kpartkoe cogep:xanue JUCUMIIIMHBI
Crpoenue atoma. OCHOBHBIC TIOHSITHS M ONpPENEICHUS. DIIEMEHTapHbIC YaCTHIIbI, 00pa3yoIue
aToOM: DJIEKTPOH, MPOTOH, HEUTPOH. VX Macca, 3apsi, CiuH. ATOMHOE SAp0. ATOMHBIM HOMED.
OneMeHT. ATOMHasi Macca 3jeMeHTa. ATOMHbIE eIWHMIIBI Macchl. M3oTombl. MaccoBoe uucio
u3otomna. CTabuiIbHbIE U30TOMBI U UX PACIIPOCTPAHEHHOCTh B PUPOJIE.
PagnoaktuBHOCTE. PagnoaktuBHbie n3otonsl. EcTrecTBEHHAss paAMOaKTUBHOCTh. PaanoakTuBHbIE
panbl.  3aKkOH  paaMoakTUBHOro  pacmnaga. Ilepwonm  momypacnanma.  MckyccTBeHHas
paauoakTUBHOCTh. MeTo/1bl MEYeHbIX aTOMOB. CUHTE3 HOBBIX 3JIEMEHTOB.
DneKkTpoH B aToMe Bojopozaa. COCTOsSIHUE AJIEKTPOHAa B aToMe BoJopoja. BoiHoBas (yHKIus
AJIEKTPOHA. ATOMHBIE OpOHTANU. DHEpreTHIecKne ypoBHU. KBaHTOBBIC YHCIa U UX JIOITYCTHMbIS
3HAYEHHUS.
OcHoBHOE 1 BO30YXKICHHOE COCTOsSIHHE aToma. [lepexoabl Mex 1y SHePreTHYeCKUMHU YPOBHSIMHU.
®opmyna [lnanka. Criektp aroma Bogopoaa. s-, p-, d- u f-cocrosausi. @opma IEKTPOHHOTO
o0aka Jisl s- U P-COCTOSIHUH.
MHOrO31€KTpOHHBIE aTOMBl M NEPUOANYECKass cUCTEMa 31eMEHTOB.COCTOSIHUE AIIEKTPOHA
B MHOT'OJJIEKTPOHHOM aroMme. MexanekrponHoe B3aumoneictsue. [Ipunmun Iaymu. [lopsmok
3aIl0JIHEHUS aTOMHBIX opOuTanei. [leproanueckuii 3aKoH U MepUOANYECKasi CUCTEMA PJIEMEHTOB
JA.. MenneneeBa. DneKkTpoHHbIe KOH(Urypamuu atoMoB. CHapeHHble W HECTAapEHHBIE
anekTponsl. [IpaBuno I'yHaa.
KoBanentaocts. OOpa3oBaHne WOHOB. B030yXJIEHHOE COCTOSHHE aroMa U KOBAJICHTHOCTD.
YuclieHHbIE 3HAYEHUS KOBAJIEHTHOCTH JUI DJJIEMEHTOB IUIaBHBIX mnoArpynn. IloTennuman
noHu3auu. CpoJCTBO K JIEKTPOHY. DJIEKTPOOTPHUIIATEIILHOCTD U €€ IIKaJja.
Merton BaneHTHBIX cBsizel. [ mOpuHbIe aToMHBIE OpOUTaH. B3anmHas opueHTamus THOPUTHBIX
opburaieii Tuna sp, sp>, sp>, d’sp’. Yribl Mex 1y p-opOuTansamy.
OCHOBHBIE XAPAKTEPUCTUKH XUMHUYECKOW CBSI3U. DHEPrHsi, MJMHA CBS3M, BAJICHTHBIA YTOJ.
Wcropus pa3BuTHs MpeACTaBICHUN 0 IPUpOe XUMHUYecKor cBs3u. MoHHas cBsa3p o Koccento.
Crenenb uOHHOCTH cBsi3H. CTeneHb OKUCIEHUA. BO3MOXHBIE CTENIEHM OKHUCICHHS MJIs
AJIEMEHTOB TJIABHBIX MOJATPYII U CBSI3b UX C JIEKTPOHHOU KoH(purypamueit aroma. KoBanentHas
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cBs3b 1o JIproncy. HenocraTku paHHUX TEOpHil XMMHMUYECKOM cBsA3M. KauecTBeHHass KBaHTOBO-
MEeXaHU4ecKas TpaKTOBKa XUMHUYECKOU cBsizu. Meroa ['mmiecnu.

[loTrenumaneHas KpuBash MOJIEKYJIbl. ['€OMETpUsi MOJEKYJIbl C TOYKM 3pEHUs MeToAa
OTTAJIKUBAHHUA 3JIEKTPOHHBIX Nap I'minecnu. - u m-cBaA3u. CoequHEHUs ¢ KPAaTHBIMU CBSI3SMH.
ConpspkeHHblE  KpaTHblE  CBA3M. P-m-compspkeHue.  JIOHOpHO-akLENTOPHBI — MEXaHU3M
00pa30BaHMs KOBAJICHTHOW CBSI3U.

Merton  MonekynspHbIX — opOuTasieli.  CBsA3bIBAIONIME W Pa3phIXJIAIONIME  OpOWTaIH.
DHepreTuyeckas MOCIeI0BaTEIbHOCTh MOJEKYISPHBIX G- U T-OpOHUTajel i TOMOSACPHBIX
JIBYXaTOMHBIX MOJIEKYJI 3JE€MEHTOB MEPBOrO M BTOPOro MeproaoB. KpaTHOCTP wiM MOpPSAOK
CBs3U. MHOTOIICHTPOBbIE OpOUTANU. JIEKTPOHOJCHHUIMTHBIE MOJEKYNIbl. PacmpenencHue
3JIEKTPUYECKOTO 3apsA/ia B MOJIEKYJIE.

JIMnonpHBIE MOMEHT XUMH4YECKOM cBsi3u. [lossipHble MONEKyibl. 3aBUCUMOCTH AMIIOIBHOIO
MOMEHTa MOJEKYJIbl OT IOJSIPHOCTH CBSi3eM W reomerpur Monekyi. llomspuzyemocTts
XUMHUYECKHX CBSA3EH U MOJIEKYII.

®usznyeckue MeETOAbl HCCIENOBAHMS CTPOEHUA MOJeKyl. YacTuupl € HeECHapeHHBIMU
AJIEKTpOHAMHU. Paciienienne sHEPreTHYeCKUX YpOBHEW HECIIAPEHHOTO 3JIEKTPOHA B MarHUTHOM
noJie. DIEeKTpOHHBIN mapamMarHuTHBIN pe3oHaHc (DIIP). Ilpumenenune DIIP mist oOHapyxkeHUS
U MCCJIEIOBAHUS CBOOOHBIX PaIUKAIOB U aTOMOB.

JleficTBe MarHMUTHOTO TIOJII HA OJJIGKTPOHHBIE oOJaka CBsA3ed. OKpaHUPOBAHHE SIEP
OT BHEIIHEr0 MAarHUTHOIO TIOJISI BO3HMKAIOLUIMM  JIOKAJbHBIM moneM. [lposiBineHue
SKpaHUPOBAaHHUS B CIEKTPaX SAEPHOTO MarHUTHOTO pe3oHaHca (AAMP). Xumuueckue ciBuru
B criektpax SAMP c aapamu, umerommmu cnus 1/2.

KoneGanuss aromoB B Moinekynax. YactoTel koseOanmii. Bo30ykaeHHbIE KoJjieOaTelIbHbBIC
cocrosiaus. Madpakpacuas (UK) ciekrpockonust MOJIEKYI.

KoHIeHCHpOBaHHOE COCTOSIHHE BEIIECTBA M THUIIBI MEXMOJIEKYJSIPHBIX B3aUMOJCHCTBHM.
HexoBaneHTHble B3auMoJeicTBUS - (AKTOp, NPUBOJAIIMNA K TEPEXoay B KOHIEHCHPOBAHHOE
cocrosinue. Ban-nep-BaanbcoBbl B3aMMOJECUCTBUS - YHUBEPCAIBHBIA THI MEXMOJEKYISIPHBIX
B3auMOAEUCTBUN. IHEpTHBIE ra3bl B )KUIAKOM U TBEPIOM COCTOSHUSX.

MounekynspHble TBEpIAbIE Tela W KUAKOCTH. KOHIEHCMPOBAaHHOE COCTOSIHUE TaJIOT€HOB.
Ban-nep-BaanscoBbl paguycsl atoMoB. IIpocTpaHcTBeHHBIE MOJenu Mosekyid. KoBaneHTHBIE
KpUCTAIJIBL: anma3, rpadut, HUTpuA Oopa. KoHaeHcupoBaHHOE COCTOSHUE C BOJOPOAHBIMU
CBA3SIMM: JKUJKas U TBEpJAs BOJA.

Meramueckass 1 HOHHAs! CBSA3b. MeTaIIbl U METAJUIMYECKAs CBA3b.

WNonnsle kpucramipl. CBA3M B HOHHBIX KpHCTaUIaX. OKCIEPUMEHTAIBHOE HCCIIECJOBAHUE
CTPYKTYpPBI KPUCTAILIOB. [ [pUHIIMIIBI pEHTT€HOCTPYKTYPHOTO aHAIU3A.

OcHoBHBIE TOHATHUS TepMoAMHAMHUKHU. IlepBblif 3akoH TepmoauHamuku. Cucrema (OTKpPBITas,
3aKpbITasi, U30JUPOBAaHHAS). MHUKPOCKOMUYECKOE COCTOSIHUE cUcTeMbl. [lapaMeTpsl cOCTOSHUS.
VYpaBuenust coctosiHus. Ilpomecc (oOpatumblii ¥ HeoOpaTuMmblil). DYHKIUS COCTOSHUS.
CraHJapTHBIE YCIOBUSI.

Buytpennss sHeprus, Teminora, pabota. IlepBoe Hawyano TtepmonuHamuku. TemnoBoit 3¢ddexr
XMMHYECKOM peakuuu. 3akoH ['ecca. DHTanbnus. 3aBUCUMOCTb SHTAJBIIUK OT TEMIEPaTyphl.
TermnoeMKoCTb.

Bropoii 3akoH TepmMoauHaMHKU. TepMoAMHAMHYECKHWE TMOTEHIMaIbl. MHUKPOCKOUYECKOE
ONMCAaHWE MAKpPOCKONMYECKUX CHCTEM. TepMoIMHaAMUYecKass BEPOSTHOCTb. OHTPOIHS.
3aBUCHUMOCTh JHTPONMH OT O0beMa W KOHLEHTpauuu. Bropoe Hauamo TepMOIMHAMUKH.
Bbruncnenue nM3MeHEHHs SHTPOIMHU B PA3NUYHBIX mpouecca (mpu (a3oBbIX mepexojax, MpH
M3MEHEHUHU TEMIIEpPaTypbl CUCTEMBI, B pe3yJIbTaTe XUMUYECKON peakuun). TepMoaguHaMUYECKre
noreHnmansl (9Heprus ['mb6ca, sHeprust ['enpbmronbia). YciaoBHUs pPaBHOBECHS CHCTEMBI
JUIsL  M300apHO-U30TEPMHUYECKOTO M M30XOPHO-U30TEPMUYECKOTO  IMPOLIECCOB. Y CIOBUS
CaMOIIPOMU3BOJIBHOTO MPOTEKaHUS IPOLIECCOB.

OOmass Teopusi XUMHYECKOro paBHOBecHs. CTEXHOMETPUYECKOE YpaBHEHHE XUMHYECKOIO
npouecca. YpaBHEHUE M30TEPMbl XUMHUECKON peakiuu. [IponsBenenue peakuuu U KOHCTaHTa
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paBHOBecHsi. CBSA3b KOHCTAaHThl PAaBHOBECHS CO CTAHAAPTHBIM 3HAYEHUEM H3MEHEHHS SHEPIUH
['uG6ca.
PaBHOBecue B reTeporeHHBIX cucTemMax. BiusiHue KOHIIEHTpaluH, AaBICHUS U TeMIEpaTyphbl
Ha  COCTOSHME XHMHMYECKOTO  pPABHOBECHS.  3aBUCUMOCTb  KOHCTAHTBl  PAaBHOBECUS
oT Temrneparypsl (ypaBaenue Bant-I'odpda).
PactBopbl. OcHOBHBIE MOHATHS: (ha3a, KOMIIOHEHT, FOMOT€HHAas W TeTeporeHHash CHCTEeMa,
pactBop. Mcropusi pa3BuTHs B3IVIAJ0OB Ha NpUPOAY pacTBOpoB. IloHsTHE O conbpBaTanuu.
OHeprus cosibBatanu. KoauyecTBeHHas XapaKTEpHUCTUKaA cocTaBa pacTBOpoB. KoHueHTpaums
U CcrocoObl ee BbIpakeHus. [lapuuanbHble MOJBHBIC BETUYMHBI. XUMHYECKHA TOTEHIUAT
U €ro 3aBUCUMOCTb OT KOHLIeHTpalmu. [Tonarue 00 uaeansHOM pacTBope.
CpoiicTBa pa3z0aBlieHHBIX PAacTBOPOB. PacTBOpHI 31eKTponuToB. /laBieHne HACHIIIEHHOTO Mapa
pactBopuTeNs Haa pacTBopoM. 3akoH Payms. Ocmoc. OcMOTHMYECKOE JaBJICHHE PACTBOPOB.
3akon Bant-I'odpda ans ocMoTHUecKOoro aaBieHHs. DIEKTPOIUTH. OTKIOHEHUS OT 3aKOHOB
Paynst u Bant-T'opda pactBopoB smekTponuToB. Teopust 3MEKTPOJUTHYECKON JTUCCOLUAIINH.
CrannaptHoe cocrostHue. AKTUBHOCTh. Koag¢unuent axtuBHoctH. MoHHast cuma pacTBopa.
VYpaBuenune Jlebas- X10KKes.
PaBHOBecue B pacTtBopax aJIEeKTpoUTOB. [IOHATHE KHCIOTBI M OCHOBaHUS IO AppeHHYCY
u bpencreny. Cuna kucinotr u ocHoBanuii. Koncranta monmsanuu. Monuzanus Bonabl. MloHHOE
npousBeneHue Boibl. Ilokazarens akTMBHOCTH MOHOB Boxopoaa (pH). MHorocryneHuaTsie
PaBHOBECHS B paCTBOPAaX KUCJIOT U OCHOBaHMU. KMCIOTHO-OCHOBHBIE paBHOBECUSI B PACTBOPAX
coselt, ruponu3 coine. CTeneHb W KOHCTaHTa TWaponu3a. Berumcnenune pH u conepikanue
Pa3IUYHBIX (POPM CONMPSKEHHBIX KUCIOT U OCHOBaHUI B BOJIHBIX PAaCTBOpaxX KUCJIOT, OCHOBaHUIA,
coneil. Bydepnbsie pacTBoprl. PaBHOBecne Mexay TPYAHOPACTBOPHUMOHM COJbI0 M €€ HMOHAMH
B pacTBOpe. [Ipon3BeneHne pacTBOPUMOCTH. Y CIIOBUSL OCAXICHUSI U pACTBOPEHUS OCA/IKOB.
OKHCIUTENBHO-BOCCTAHOBUTENBbHOE ~ paBHOBecue.  OCHOBHBIE  IOHSTHS:  OKUCJICHHE,
BOCCTAHOBJICHUE, OKHCIUTEIb, BOCCTAHOBUTENIb, CONPSIKCHHBIE  IApPbl,  OKUCIUTENb-
BOCCTAHOBUTEIb. BaxkHelme THUNBI OKUCIUTENeM u BoccraHoBUTened. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE  AJEKTPOAbl. ['ampBaHmueckue saeMeHThl. [loTeHnman anextpoaa
u anekrpoaswkymas cwia (3C) snementa. YpaBHenue HepHcra. CraHgapTHBIN MOTEHIMA
9JICKTPO/Ia U CHJIa OKUCTUTENs. BOMOPOMHBIN, KaJOMEIbHBIA U XJIOPCEPEOPSHBIN AIEKTPOIBI.
CTeKIISIHHBIN 3eKTpoa. DnekTpodusndeckuii MeTo 1 onpeaeneHust pH pactBopos.
OCHOBHBIE TIOHATUS XUMHUYECKON KMHETHKU. CKOPOCTh XUMHYECKOM peakuuu. Kunetnmueckas
kpuBasg peakuuu. Ilopsnok peaknuu. KoncranTa ckopoctu. KuHeTMueckoe ypaBHEHHE.
Bbluncienre CKOpoCTH peaklMi U3 KHHETUYECKUX KPUBBIX. Y PaBHEHUS! KHHETUYECKUX KPUBBIX
IIEPBOIO U BTOPOTO MOPsAKOB. Bpems nonynpespalieHus.
DJIeMEHTapHbIE XUMUYECKUE Peakiuu. MoJeKyIsIpHOCTh XUMUYECKON peakuuu. [loBepXHOCTH
NOTEHIMAIBHON 3HEPruu. DHEPreTHYecKuii Oaphep peakuuu. AKTUBUPOBAHHBIA KOMILICKC.
TemmepaTypHass 3aBUCHUMOCTh KOHCTaHTBI CKOpOCTH (ypaBHEHHE AppeHuyca). ODHeprus
aktuBaiyi. COOTHOIIEHHWE MEXAY KOHCTAaHTaMU CKOpPOCTH TNpSAMOW U OOpaTHOM peakiuu.
COOTHOIIICHHE MEKTy SHEPTHUSIMU aKTHUBAIIUU MPSMOIN U 00paTHOM peaKIuii.
CnoxxHble XUMHUUYECKHE peakiuu. MexaHu3M XUMHYecKol peakiuu. KuHetnueckue ypaBHEHUS
cloXkHbIX peakuuid. CkopocTh onpenenstomas craausa. ConpspkeHHbIE XUMHUYECKHE PEaKLHH.
XuMHueckas HHIYKLMA. Karanutuueckue peaxKLuu. Karanuzatop. I"'oMmorenHsbIit
Y TETEPOTCHHBIN KaTaJln3.
Lennsle peakuuu. 3apoxaeHue, NpoI0JHKeHUE, OOphIB 1eny. Pa3BeTBICHHbBIE IIETTHbIE PEaKIUH.
HekoTopsle knHeTH4YeCcKre 0COOEHHOCTH LEMHbIX peakiuil. MHunumnpoBanue 1 UHruOMpoBaHue
LETHBIX PEAKIUH.

4. Komnerenuuu, (popMmupyembie B pe3yjibTaTe 0CBOCHUS M CHUIINHBI:

o CHOCOOHOCTh ~ WCIONB30BaTh  TOJYYEHHbIE  3HAHHUA  TEOPETHUECKUX  OCHOB
(dyHAaMEHTAIBHBIX pa3JeNoB XUMHUHU NIPU pelieHnH npodeccuonanbubix 3aaa4 (OIIK-1);
. BIIaJICHUE CUCTEMOM (pyHIaMEHTATBHBIX XuMHueckuX moustuid (I1K-3).

5. [lnanupyembie pe3yJbTaThbl 00y4eHH s
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B pesynbrare 0CBOCHUS AUCUUIUIMHBI CTYICHT NOJIKEH:

3HaAmMb:

. OCHOBBI COBPEMEHHBIX T€OpHUil B 001acTH (PU3NYECKON XMMUU U CIIOCOOBI MX MPUMEHEHHS
JUI PELIEHUs] TEOPETUYECKUX U IPAKTUYECKUX 3a/1a4 B JTFOOBIX 001aCTSIX XUMUU.

ymemo:

o IMPUMEHSTh OCHOBHBIE MOJOXKEHUS U MOHATHS PU3NUECKON XUMUH;

o yCTaHaBIMBATh COOTBETCTBUE MEXY MPU3HAKAMHU U UX ONPEICICHUIMU;

o pelaTh OCHOBHBIE THUIIBI 33/1a4;

. CaMOCTOSTENILHO paboTaTh ¢ yueOHOM M CIIPaBOYHOM JIUTEpATypOit 110 PU3NIECKON XUMUH.
enaoemsn:

o METOJUKON TPOBEICHHS (PU3NKO-XUMHUYECKUX PACYETOB C MOMOIIBIO U3BECTHBIX (POPMYI

U YPaBHECHUI.

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:

4 3auetHble equHUIIBI (144 gaca).

7. @opmMa KOHTPOJIA:

[Ipomexxyrounas arrectanms — 3k3aMeH (1 cem.).

I1. ®u3nyeckass XuMHs: XUMHYECKAsI TEPMOJUHAMHUKA

1. MecTo tucuunanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl
Jucnumiuna «®Pu3znueckas XUMUS: XMMHUYECKas TEPMOJUMHAMHKa» BXOAMT B 0a30BYIO
yacth 010ka b1 «/luctummael (Moxynn)» kak obs3aTensHas aucuumiuHa b1.65.8.2.
2. Heab ocBOEHMSI M CIMIJIMHBI
. OBJIaJICHUE OCHOBHBIM MOHATUHHO-TEPMUHOJIOTUYECKUM U METOJI0JIOTUYECKUM aIlllapaToM
TEPMOJMHAMUKHA W IIOJYyYEHUE HABBIKOB €r0 NPUMEHEHUs [UIS aHalIM3a XUMUYECKHUX
IPOIECCOB U (Pa30BBIX PABHOBECHI.
3. Kpartkoe cogep:xanue JTUCUMILIMHBI
OCHOBBI XMMHYECKOH TEPMOTUHAMUKH
OcHogHble NOHAMUA MEPMOOUHAMUKU; YPAGHEHUS COCHOAHUA
Cucremsbl, nepeMeHHble, mapameTpbl U QyHKIUU. COCTaBISIONIME BEIIECTBA U KOMIIOHEHTHI.
OO6o0uieHHble cuiabl M 0000mIeHHBIE KoOopauHaThl. CocTOsHUS H mpouecchl. DyHKIMU
coctostHus B QyHKIMH nepexona. Omykryarnuu. Pemakcanmonnsiii mporecc. [lepBrrit mocrynar.
Bropoit mocrynar (HyneBoit 3akoH). Temmeparypa Kak HWHTEHCUBHAas mnepeMeHHas. CBs3b
BHYTPEHHUX MEPEMEHHBIX C BHEIIHHMMHM NEPEMEHHBIMM M TEMIEPaTypoOll WJIM BHYTPEHHEU
sHeprue. TepMuUdecKOe M KaJOPUYECKOE YpPAaBHEHUE COCTOSHMSA. BapHaHTHOCTb CHUCTEMBI.
NneanbHblii u  peanbHble ra3pl.  PakTop CKUMaeMOCTH. KpHUTHYeCKHe KOHCTAHTHI.
OMnupuyeckue mnapamerpel. YpaBHeHus Ban-nep-Baanbca, beptno, [dutepuun, burru-
bpumxmena. Bupuanenoe ypaBHenne Kammepnunr-Onneca. Iloctpoenne Makcsesia.
[IpuBeneHHblE  mepeMeHHBbIE.  3aKOH  COOTBETCTBEHHBIX  COCTOSHMN.  BupuanbHble
ko durmmentel. Temmeparypa  boitns. Tepmuueckne  koaddumumentsl. Ilemodyeunoe
COOTHOILIEHHE Diiniepa. YpaBHEHUE COCTOSIHUSI KOHISHCUPOBAHHOM (a3bl.
Ilepeotii 3aK0H mepmoOUHAMUKU
OHeprus u30NMpoBaHHON cuctembl. DyHKIMM nepexoga (MyTH) HE SBISIFOTCS IOJIHBIM
muddepennmranom. PazMepHOCTh paboOThl, TEIJIOTHI M AHEPrUM. DKBUBAJICHTHOCTH TEIUIOTHI
U pabotbl. IlepBblii 3aKOH M OTKPBITBIX CUCTeM. XHUMHYecKas paboTa. XHUMHUYECKHMA
MOTEHITMA. DHEPTUs CUCTEMBI M €€ cocTaBisitomue. Pabora kak mpowusBeneHne 000OIMICHHOM
CHJIBI Ha W3MeHeHHe 0000IIeHHOW KoopauHaThl. Buabl pabot. IlonesHas (HemexaHudeckas)
pabora. JluddepeHnuanpHoe BbIpaKEHHWE TMEPBOrO0 3aKoHA. PacdyeT mexaHW4ecKod paboThI
OpyU paclIMpEeHUH TPOTHB BHEIIHErO JaBieHHA. YpaBHeHHe aauabaTel. OOpaTuMmblid
aguabaTudeckuil mporecc. PaboTra wmaeambHOrO rasa B pa3duYHBIX IIporeccax. leroTa.
Kanopuueckue xos¢p¢uimentsl cuctemsl. M30xopHas W u300apHas TEMJIOEMKOCTb, CKPBITas
TEIJIOTAa M30TEPMHUUYECKOrO0 PACHIMPEHMS M CHKATHUSI, CKpbITas TEIUIOTa U30XOPHOIO CHKaTHS.
HctunHas u cpeHsas TEI0eMKOCTb. MOJIBHBIE TEIJIOEMKOCTH. BBIBOJ COOTHOLIEHMSI MEXKIY
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n300apHOI ¥ M30XOPHOM TETII0EMKOCThI0. OMBITHI J[XKOYIIs 10 H30TEPMUIECKOMY PaCIIUPEHUIO
uaeanpHOro rasza. M3o0apHas © M30XOpHAs TEIUIOEMKOCTH KOHIEHCUPOBAHHOW (pa3bl.
OHTanenus. 3aBHCUMOCTh HM30XOPHOM TEIUIOEMKOCTH OT OoObeMa. 3aBHCHMOCTh H300apHOM
TEIUIOEMKOCTH OT JaBJIeHUs. TeIUIOEMKOCTh HEaIbHOrO0 Tra3a HE 3aBHUCHUT OT o0bema
U JaBieHus. BHyTpeHHss oSHeprusi Kak (QyHKOHS — COCTOsSHUS.  BcmomorarenbHble
nudepeHIabHBIC YPaBHEHUS TSl SHTAIBIUU. Y paBHeHue Jlebast.

Tepmoxumusn

V3MeHeHne BHYTpEHHEH HSHEpruM MNpU IMOCTOSHHOM O0bEeMe U MPU MOCTOSTHHOM JIaBJICHHH.
He3aBucuMOCTh TEIUIOTBI XMMHUYECKON peakiuu OT IyTH MpoBeAeHus mnpouecca. Oneparop
XAMHYECKOW peaKUU. DHTAJBINS peakinu. TepMOXUMUYECKUE 3HAKH TETUIOThl. CBA3b MEXKIY
SHTAJIBIINEH PEAKIUU U TETIOBBIM 3(h(heKTOM Mpu MOCTOSHHOM 00BEME MPHU yJacTUU B PEAKIIUU
uaeanbHbIx ra3zoB. CTannapTHble cocTosiHusA. CTaHIapTHBIE SHTANBIIUU: PEaKIHU, 00pa30BaHMUs,
cropanus. [lepBoe u Bropoe crienctBust u3 3akoHa ['ecca. DHeprus cBszu. [uddepennmuanbaas
u uHTerpaibHas (opmbl ypaBHeHuss Kupxroda. TemmeparypHasi 3aBUCUMOCTb Pa3HOCTH
U300apHBIX TEIUIOEMKOCTEH TPOAYKTOB pEaKIUMH U HUCXOAHBIX BEUIeCTB. BiusHHe 3Toi
3aBUCUMOCTH HAa M3MEHEHHME OHTAJbIIMM pEAKUMU [pU HU3MEHEHHWHU TEMIEpaTyphl.
Anmpoxkcumanusi SKCIEPUMEHTAIbHBIX JaHHBIX IO TEIUIOEMKOCTH. IlpenenbHble 3HauYeHUS
TEIJIOEMKOCTEN MPU HU3KUX TEMIEpaTypax, B TOM YHCIIE JJIs CIOUCTBIX M LEMHBIX CTPYKTYP.
MoibHasg TEIUIOEMKOCTh HJCaIbHBIX OJHOATOMHBIX M JIBYXaTOMHBIX Tra3oB. TemIoeMKoCTb
KuakocTd. HWHTepnonsiuuoHHble (QOpMyJBl JUIsl pacyeTa TEIIOEMKOCTU. TemmepaTrypHas
3aBHCUMOCTB TEIJIOEMKOCTH BemiecTBa. CrocoObl OIEHKH TEIUIOEMKOCTH: IpaBuia Jrononra-
IItTu u Heiimana-Konna, cymMMHpoBaHWE HMHKPEMEHTOB, aJJUTHUBHAsA 3aBUCUMOCTb. OTinuue
SHTAJIBIINU PEAKLUN MEXKIY pEalbHBIMU Ta3aMd OT AHAJOTMYHON BEIMYMHBI JJIS UACATBHBIX
ra3oB. 3aBUCHMOCTb DHTAJIbIUM PEAKIMH OT MJaBJICHUS JUIsl KOHJIEHCUPOBAHHOHN (a3bl.
OHTaJIbIMK PACTBOPEHUS U Pa3BEICHUS.

Bmopoii 3axon mepmoounamuku; Inmponus

OHTpONHs KaK 3KCTEHCHBHAs (YHKIMA COCTOSIHMS. V3MeHeHHe SHTPONUHU IMPH MPOTEKAHUH
B M30JINPOBAHHON cHUcTeMe HeOOpaTUMbIX MPOLECCOB. DHTPOMUS U30JUPOBAHHOMN CUCTEMBI MPU
COCTOSIHUM TEPMOJMHAMMUYECKOTO paBHOBecHs. PasmepHocTh dHTponuu. HepaBeHcTBO
Knaysuyca. luccunatuBnbie nporeccel. HekomnencupoBanHas termiora. Miamenenue snTponum,
BBI3BAaHHOE PAaBHOBECHBIM TEIUIOOOMEHOM C OKpYyXKeHHeM. PocT sHTponuu u3-3a HEOOpaTUMBIX
mporeccoB B cucreme. OO0oOmeHHass ¢opma 3amucd  MEpBOTO M BTOPOTO  3aKOHOB
TepMouHaMUKH (pyHIaMeHTanbHOE ypaBHeHHE [ 1O0ca). YacTHbIE IPOM3BOIHBIC SHTPOIUH T10
SKCTECHCUBHBIM I€PEMEHHBIM. BBIpaBHUBaHHWE WHTEHCHBHBIX IMEPEMEHHBIX KOHTAaKTHPYIOIIUX
CUCTEM NpU TEPMOJUHAMUYECKOM PAaBHOBECHM. AHAIN3 U30JUPOBAHHON CHUCTEMBI, COCTOSILEN
U3 JBYX MOJCHCTEM, OTKPBITBIX 0 OTHOLIEHHIO JPYr K Ipyry. XUMHYECKas IMEePEMEHHasl.
Xumuueckoe cpoAcTBo. AOcomoTHas >HTponus. TpeTuil 3aKOH TepMOIUMHAMUKU (IOCTYJatT
[Tnanka). TepmoamHamuueckass BeposiTHOCTh. Dopmyna bomnbimana. Pacder u3meHeHus
SHTPONMH B Pa3IMYHBIX IPOLECCAX: HATPEBAHUE WM OXJIAKICHHUE IIPHU MOCTOSSHHOM JIaBJICHMH,
M30TEPMUYECKOE PACIIUPEHHE WIH CKaTue, (pa3oBble Mepexoibl, CMEUICHUE HICabHBIX Ta30B
IIPU MOCTOSIHHBIX TEMIIEPAType U NABICHUM, U3MEHEHHE SHTPOINU IPU XUMUYECKON pEaKLUU.
Pacyer sHTpomuu 1o pe3yiabTaTaM M3MEHEHHUS TEIUIOEMKOCTH. AOCOJIOTHBIE SHTPONUU
YYaCTHUKOB PEAKIUY IPHU JABJICHUU.

Tepmoounamuueckue nomenyuaivl

BHyTpeHHSAsT SHeprust M SHTPONMS Kak XapakTepuctuyeckue QyHkuuu. IIpeoOpazoBanus
Jlexxanapa uid XapakTepUCTHUECKUX (GYHKIMM (SHTaubmus, 3Heprus [enbpMmrosnbla, 3HEprus
I'n66ca). OtcyrecTBUe aOCONMIOTHRIX 3HAYeHUH y T/1 moTeHuuanoB. CooTHomeHuss MakcBea.
[TomHbIN (ANMEKTPOXUMUYECKUN) TOTeHIMAN. CBsA3b MEXAY XapaKTEPUCTHUYECKON (PyHKIHUCH
U TePMOJAMHAMHUYECKUMH TOTEHIMAIaMU. 3aBUCUMOCTb 3Hepruu ['mb6ca npu: a) usmenenuu 1’
U p; 0) M30TEPMUYECKOM DACIIMPEHUH M CHKATHH; B) XUMHUYeCKOW peakmuu. CTaHIapTHBIC
IIPUBE/ICHHBIE TOTCHIIUAIBI.
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IpunoxeHus XMMHYECKOH TEPMOAMHAMUKHI

Tepmoounamuka pacmeopos

[Tapametp omHopogHocTu. Teopema Oiinepa. IlapunanbHbple MOJIbHBIE BEIUYMHBI U YPAaBHEHUS
Makcpemna. YpaBaenne ['m60ca-/[rorema. OTHOCUTENBHBIE MaplMAIbHBIE MOJIbHAs BEIWYHHA
U HHTETpalibHOE CBOMCTBO. ToueuHas, muHeWHas u I1wiockas (a3el. CuMMeTpU4Has
Y aCCHMETpUYHasi CUCTEMBbI OTCYeTa CBOMCTB. PyHKIMA cMelleHus. M30Tepmbl 1aBiieHHs mapa
IPU TOJOKUTEJIBHBIX M 3HAKOIEPEMEHHBIX OTKIOHEHHUSAX OT 3akoHa Paynsa. M3meHeHue
MOJIBHBIX T/1 QYHKIMI mpu 00pa3oBaHWKM OMHAPHOTO HMICATLHOTO pacTBopa. MoJbHas SHEPTUS
I'n66ca HenaeansHOr0 OMHAPHOTO pacTBOpa. YPOBEHb OTCUETa CBOMCTB pacTBopa. [lapamerp
crabmipHOCTH. M30BITOUHAs SHeprus ['mO606ca. PerynsapHeie, KBa3uperylspHble, CyOperysipHbIe
U aTepMalibHble pacTBOpbl. MeTon JlapkeHa pu pacueTe akTUBHOCTH BTOPOI'O KOMIIOHEHTA.
Ilpasuno ¢pa3 u pasnosecus 6 00HOKOMNOHEHMHBIX CUCIEMAX

@opMylbHBIE MATPULI MHOTOKOMIIOHEHTHBIX CHCTEM. JIBYXCTOPDOHHMH U TI'paHUYHBIN
sKcTpeMyMbl ['mb0ca mpu pacuere paBHOBecHW. ['OMOT€HHBIE W TETEPOTCHHBIC CHUCTEMBI.
Huarpammbl  coctostHUNA. OpHOKOMIIOHEHTHBIE 4-X(]a3Hble cucTeMbl. Pacuer (a30BbIX
paBHOBECHI W3 OOIIEr0 W YAaCTHBIX YCJIOBHHA. YCTOWMYMBBIE W MeTacTaOWIIbHBIE (a30BbIC
IUarpaMMmbl.  YciioBus paBHOBecus B auddepenunansHoit ¢dopme. Da3zoBble paBHOBECHS
BTOPOIO poJa.

Da3zoevle pasnogecus 6 06yXKOMNOHEHMHBIX CUCHEMAX

Anroput™m pacyeta OMHApPHBIX AWArpaMM COCTOSIHHMS. YpaBHEHHE MaTepUalbHOIro OaaHca.
Tepmoaunamuueckue monenu (a3. OO6oOmenHoe ypaBHeHHe Ban-nep-Baanbca. 3akoHbI
Konoanoa. YpaBuenus [Lnanka-Ban Jlaapa u [llpenepa.

Xumuueckoe pagnogecue

3aBUCHMOCTH dHEprun [ mo6ca CUCTEMBI OT XMMUYECKOM niepeMeHHo|. M3oTepma u cranmapTHas
sHeprusi [mbOOca XuMHYECKOW peakuuu. 3aKOH JEHCTBYIOIUX Macc. buoxummuueckue
CTaHJapTHBIC COCTOSIHMSA. M300apa 1 M30X0pa XMMHUUYECKON peaklMH. 3aBUCHUMOCTh Jorapudma
KOHCTaHTBl PAaBHOBECHSI OT TEMIEpaTypbl. 3aBUCUMOCTb KOHCTaHTBhl PAaBHOBECHUS OT JABJICHUS,
MPUCYTCTBUS KaTaau3aTopa v OT IPUPOJbI pACTBOPUTEIIA.

CraTncTuyeckasi TepMOANHAMHUKA

Ancamonu

Knaccuueckast — cratuctuueckas TepMoauMHaMuka. ['amunpToHMH — cuctembl.  dDaszoBoe
MPOCTPaHCTBO U (ha3oBas TpaekTopus. SAdeiiku boiabiiMana. OyHKITHS pactpeaeseHuUs.

Cymma no cocmoanuam u cmamucmuueckuit unmezpan. Pacuem mepmoounamuueckux
C60IICME UOEAIbHBIX U PEAIbHBIX 24306

OcHoBHOI mocTynat. YpaBHeHHe M Teopema JlmyBuiuids. MUKpOKaHOHWYECKHH aHCaMOJIb.
Henbra-pynknus Jupaka. Kanonwmdeckuit ancamo6ab. Pacnpenenenme MakcBemna. Bombimoit
KaHOHMYeCKHi aHcaMOsb. KBaHTOBas craTucTMyeckas TepMOAMHAMUKA. MaTpuia MiIOTHOCTH.
CyMMupoBaHHE TI0 KBaHTOBOMEXaHWYECKOMY Oasucy. VYpaBHenue ¢on Heiimana.
Pacnipenenenne, dopmyna u mnoctosHHas bonbrmana. OcrtatouyHas sHTporms. Jlorapudm
dazoBoro obOwvema. IlmoTHOCTH 3HEpreTHdyecKkux cocTossHUi. Pa3zoBbIi MHTErpas. bosbmias
cTatucThyeckass cymma. CBOMCTBAa pa3iMyYHBIX BHUIOB BHYTpEeHHEH sHepruu. DPQeKTUBHBbIC
BpaliatenbHas W KoseOaTenbHas ~— TemmepaTyphl.  KoHOUIypallMOHHBIM  HHTErpal.
MexxMomneKysipHbIe MOTEHIIUANIBI U COOTBETCTBYIONNE UM (yHKIIMU Maiiepa. @opmyna 3akypa-
Terpone. Teopema o pachnpeneneHur TO CTEMEHSAM CBOOOIBI. 3aKOH COOTBETCTBEHHBIX
cocrossHui. TeopeTnyeckoe 000CHOBaHUE BUPHATILHOTO PA3TI0KEHHUS.

HepaBHoBecHasi TepMOAMHAMHUKA

Jluneiinaa nepagnogecnan mepmoouHamuKka

CooTHoLIeHHE e Jlonne. [IpousBoacTBO SHTPOIIUH. OyHKIUA IVCCUIIAIHH.
deHomeHoIoTHYeCKHe KOA((UIIMEHThl M COOTHOLIeHHs B3auMHOCTH OHcarepa. Teopema
I'mancnopda-IIpuroxuna. Jlorucruueckoe oToOpakeHHE.
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Cunbno HepagHoBecHble cuCmEeMbl

Camooprannsanus. Bnusaue ynpasisiomero napaMerpa Ha CTallMOHAPHOE COCTOSHUE CUCTEMBI.
Y CTONYMBOCTD CTAIIMOHAPHBIX COCTOSTHUIA. Mojiens OproccensTopa 11 KoyiedaTenbHOM peaKkiuu
benoycoBa-Kabotunckoro. CxeMa peakmuu € CaMOKATaIM30M JUIsl OOBSICHEHUS XUPaTbHOU
ACUMMETPUN aMUHOKHCIIOT U YIJIEBOJIOB.

4. Komnerenuunu, (popMmupyembie B pe3yjibTaTe 0CBOCHUS U CIUIINHBI:

BJIaJICHUE CUCTeMOl (yHIaMeHTaNbHbIX xumMudeckux noustuit (I1K-3);

BJIQJICHUE HABBIKAMM MPECTABICHUS ITOJTYYEHHBIX PE3YyIbTaTOB B BUJIE KPATKUX OTYETOB U
npesenranuii (ITK-6).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs

B pe3ynbpTaTe 0CBOCHHS TUCIMILIMHBI CTYJEHT AOJIAKEH

3Hamb:

B3aUMOCBSI3b  (DU3MKO-XMMHUYECKUX  PE3yJbTaTOB,  MNPWIOKEHHMA U GopMyln
¢ (pyHaMEHTaIbHBIMU 3aKOHAMU XUMHUYECKON TEPMOJINHAMUKHY;

3aBHCUMOCTh COOTBETCTBHS MEXIY JI000H TEPMOAMHAMHUYECKOW CHCTEMOW M pealbHBIM
(U3UKO-XMMUYECKIM OOBEKTOM OT TeX NpPUOIMKEHUH, KOTOpble BHIOpaHBI B paMKax
HCIIOJIb3YEMOM MOJIEIIH;

B3aMMOCBSA3b BCEX TEPMOJINHAMUYECKUX NTEPEMEHHBIX, XaPAKTEPU3YIOIUX KOJUYECTBEHHO
T00yI0  TEPMOJAMHAMHYECKYIO CHCTEMY, M MPHUHLUIBI HMX YCIOBHOTO  JEJICHUS
Ha HE3aBUCHMbIC IIEPEMEHHbIE U TEePMOAMHAMUYECKHe (YHKIMU i1 yAoOcTBa
IIOCTPOEHHUSI MaTEMaTHUECKOI 0 anmnapara;

METOJBbl YCTAHOBJICHHE CBS3€Hd MEXKIY MAKPOCKONMYECKMM W MHKPOCKOIUYECKUM
NOJXO/aMHU OIMCAHMUS CHUCTEM, COCTOSIIIMX M3 OOJIBLIOrO 4YMciaa YacTHULl, OCHOBAHHBIE
Ha MOHATHSAX KJIACCHUYECKOM M KBAaHTOBOM ([UII CHCTEM C JAMCKPETHBIMHM YPOBHSIMH
SHEpPIruH) CTATUCTUYECKON TEPMOANHAMUKY;

NOCTYJIaThl CTATHCTUYECKOH MEXaHMKH, XapaKTepU3YIOLIUEe CBA3b MeXAy (yHKIuei
pacrpeneiieHusi paBHOBECHBIX, cl1a00 HEpPAaBHOBECHBIX U CHJIBHO HEPAaBHOBECHBIX CHCTEM
1 MX TEPMOAVNHAMUYECKUMHU CBOMCTBAMY;

JUHENHYIO U HEJIMHENHYIO 3aBUCUMOCTD CJIOXHOTO IMHAMUYECKOTO MOBEAEHUS TUITMYHBIX
HEPAaBHOBECHBIX CUCTEM OT (PIyKTyaluii 1 HEYyCTOMUYMBOCTH K HAYaJIbHBIM YCIIOBUSIM;
IIPUHLINIIBI AHAJIN3a YCTOMYUBOCTH CTALIMOHAPHBIX COCTOSHUI HETMHENHBIX CUCTEM.

ymembp:

BBIICTISITh TEPMOAMHAMMUYECKYIO CHCTEMY B BHJE MAaTepHAbHOTO OOBEKTa BHEIIHEH
Cpenbl, CIIOCOOHOTO OOMEHUBATHCS C JAPYTUMU TeJIaMHU SHEPTHEeH U (WJIM) BEHIECTBOM, C
MIOMOIIBIO PEATHHO CYIECTBYIOUICH MIIM BOOOpakaeMoli TpaHMYHON TOBEPXHOCTH;
MPOU3BOJIUTH BBHIOOP BEIIECTB, COCTABISIOMIUX TEPMOJUHAMUYECKYIO CHUCTEMY, TaKUM
0o0pa3oM, 4TOObl ¢ UX MOMOIIbI0 MOXHO ObUIO OMHUCAaTh JHOObIE BO3MOXKHBIE M3MEHEHUS
B XUMHYECKOM COCTaBE KaXJAOW W3 YacTell CUCTEeMBl W YTOOBI HMX KOJUYECTBO
YIIOBJIETBOPSUIIO YCIOBHSIM 3JIEKTPOHEHTPATLHOCTH U MaTepUaIbHOIO OallaHca;

BBIJICJIATh TEPMOAMHAMUYECKHE IMApaMETPhl CHUCTEMbl W PAHXKUPOBATh MX B TMOPSIKE
CMBICJIOBOM 3HAUYUMOCTH;

bopMynupOBaTh CYIIHOCTH PEIIaeMO TepPMOAMHAMUYECKON 3ajaud, OLlCHUBATh CTEHECHb
00€eCreYeHHOCTH €€ HCXOAHBIMH TEPMOJMHAMUYECKUMHU KOHCTAHTaMH, BO3MOXHOCTH
€€ peIICHHs B TOM HJIM UHOM TEPMOIMHAMHYECKOM MPUOITIIKEHU;

pacCcUMTHIBaTh CPEeIHUE 3HAUCHUSI OCHOBHBIX (DM3MYECKUX BEITMYMH B 3aKPBITHIX CUCTEMax
Opy TIOMOIIM YpPaBHEHHMH Uil KJIACCUYECKOM W KBAaHTOBOM (YHKUMH pacnpereneHus
KaHOHHYECKOI'0 aHCaMOJIs;

paccUMTHIBaTh TEPMOJUHAMUYECKHE (YHKIIMH CHUCTEMBI W OIPEACTSATh €€ YpaBHECHUE
COCTOSIHMS, €CJIA U3BECTHBI CYMMBI IO COCTOSIHUSIM;

aHAJIM3UPOBATh BECh PEMepTyap BO3MOXKHBIX CLIEHApHEB MOBEJCHHS CHUCTEM, 3aBUCSIINX
OT YNPaBJISIOLUIUX [TapaMETPOB.
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6/1a0emb:

. pHeMaMHd TPHMCHEHUS TEPMOJMHAMHYCCKUX METOJIOB JUIS aHajau3a (PU3NYCCKUX U
(U3UKO-XMMUYECKUX SIBICHUI B peajbHBIX IMpoleccax (XMMUYECKHe peakiuu, (azoBbie
TIEPEX0JIbI, MTPOIIECCHI B PACTBOPaAXx);

. OCHOBHBIMH aJTOpPUTMaMU pacuera (a30BBIX PAaBHOBECHI B COBPEMEHHBIX 3JIEKTPOHHBIX
0a3ax TepMOJUHAMHUYECKHUX JaHHBIX;

. METOJUKOM CO3/1aHUsI KOMIIBIOTEPHBIX MOJeNiel N300apHBIX TUarpaMM TPOHHBIX CHCTEM;

. HaBBIKAMM pacyeTa CyMMBI [0 COCTOSHHMSIM HJICAIbHBIX W PEAJIbHBIX Ta30B
U CTaTUCTUYECKHM pPACUYETOM TEPMOJUHAMUYECKHX CBOWCTB HUACAIBHBIX U PEATBHBIX
CHUCTEM,;

. METO/I0JIOTHEN aHaIN3a PUYUH BOZHUKHOBEHUS CaMOOPraHU3alMy B HEJTMHENHBIX CUIIBHO
HEpPaBHOBECHBIX CHUCTEMAax B OINPEACICHHOM JMAalla30HE HW3MEHEHMs YNPAaBISIOLINX
napameTpoB;

. METOJJaMH  CTPYKTYPHUPOBaHUS Y4eOHBIX TEKCTOB, CHOCOOCTBYIOUIUMHU TEPEBOIY

MOJTyYEHHBIX 3HAHUH U3 KPATKOBPEMEHHON MaMATH B JOJTOBpeMEeHHYIO (pa3paboTka
KOMITBIOTEPHBIX BEPCUN TPAJAULMOHHBIX YI€OHUKOB M0 XMMUYECKON TEPMOJMHAMUKE);

o HaBbIKAMHU B3aMMOJECHCTBUS CHEMUAIMCTOB PAa3IMYHOTO NpOoduiIs TpPHU BBHINOJIHEHUU
MEXIUCIUTUIMHAPHBIX MPOEKTOB (COBMECTHOE BBHIMOJIHEHUE y4eOHO-MCCIIEA0BATEIbCKUX
3aJJaHUIl IO MOJEJIMPOBAHUIO (Pa30BBIX AUArpamMMm co cTyneHTaMu HCTUTyTa MaTeMaTUuKu
u uadopmatuku BI'Y.

6. O0mas TPy10€eMKOCTh AU CIUIJINHBI:

7 3a4eTHbIX eauHHUII (252 yaca).

7. @opmMa KOHTPOJIAA:

[Ipomexxyrounast arrectauus: qudQepeHIMpOBaHHBINA 3a4eT — KypcoBasi padboTa (5 cem.),
sK3aMeH (5 cem.).

III. ®du3nyeckass XUMHUSA: XHMHYECKAs KHHETHKA

1. MecTo ucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl

Juctumimna «®Pusznueckas XUMHs: XUMUYecKass KMHETHKa» BXOAUT B 0a30BYI0 4acTh
omoka b1 «Jlucuummuaer (MOIynHN)» Kak o0s3aTenbHast nuciurumaa b1.5.8.3.

2. lle14 0CBOEGHHA JUCHUILIHHBI:

° IMOHUMAHHUEC CMBICJIa OCHOBHBLIX 3dKOHOB M TCOPCTUUCCKHX MOJIOKECHUN XHUMHYECKOM
KHUHETHUKH,
L4 OBJIaACHUEC MCTOAAMHM HMCCICOOBAHHUA KHHCTHUYCCKUX SaKOHOMepHOCTeﬁ XUMHUYCCKUX

MPOIECCOB, 3HAHUEM O0JIACTU MIPUMEHEHUS 3aKOHOB XUMUYECKOW KUHETHKH TIPU PEIICHUN

KOHKPETHBIX 3a7a4.

3. KpaTkoe comepxkanue Q1 CHUIITHHbBI
®opMajibHAs KHHETUKA MPOCTHIX peakuui
OcHOGHbIE NOHAMUA XUMUYECKOU KUHEMUKU
XuMHUecKass KHHETHMKAa — Hayka O CKOPOCTAX M MEXaHW3Max XHMHYECKUX pEeaKIuil.
HecoorBercTBHE MEXaHHU3MOB peakUMi M MX CTEXMOMETPUYECKHX YpaBHEHHU. MexaHU3M
paznoxkenuss N>O, N2Os, cunteza HBr u HI. OcHOBHBIE MOHATHS XHUMHUYECKOM KWUHETHUKH.
Onpenenenne CKOpPOCTH peaknuu. KHHETHYECKU 3aKoH JAEWCTBHS MacC M 001acTh €ro
npumeHnMocTu. [lopsaok peakumu. Kunermueckne kpuBble. Peakiuu nepeMeHHOro Mnopsaka
U U3MCHEHHME TIOpsSAKa B XOJ€ peakuuu Ha npuMepe peaknuu obpazoBanus HBr.
MouteKyIapHOCTh dJI€MEHTapHBIX peakuuid. [Ipsimas n oOpaTHas 3a1a4u XUMUYECKONW KUHETHUKH.
3aBUCUMOCTh KOHCTAaHThl CKOPOCTH XHWMHUYECKOM pEaKIUMU OT TeMIepaTyphl. YpaBHEHUE
Appennyca. OnipITHas SHEPTUs AKTUBAIUU.
Kunemuueckue ypasnenus peaxyuil npocmuylx munoé 6 3amKHymuix cucmemax. Memoowt
onpeoenenusn nopaoKa peaKyuu u KOHCMaHmol CKOpocmu
HeoOpaTtumpble peaknuu HYJIEBOTO, MEPBOTO M BTOPOTO MOpsaAkoB. HeoOpaTumble peakmuu
nopsinka n. OnpelneneHue KOHCTAHT CKOPOCTH M3 OIBITHBIX JAHHBIX. MeTOoasl ompenencHus
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NOpsI/IKa peaklMd M BHJA KMHETHUYECKOTO YypaBHEHMs. Bpems moisympeBpallleHus U cpeaHee
BpeMsl KU3HHU.

Kunemuxa xumuueckux peaxkyuii, npOmeKarOuiux ¢ nomoke

Peaknun B notoke. PeakTopsl H1€anbHOTO BHITECHEHUS M UACAIBHOTO cMmelleHus. Onpenenenne
KMHETUYECKUX MOCTOSIHHBIX JUISl Pa3IUYHBIX PEaKLMid IEPBOro MOPSAKA B PEAKTOPE UICATLHOTO
CMEULIEHUS.

KuHeTuka C10:KHBIX peakuuii

Oopamumboie, napannenvmvie, NOC1€006ameNbHbIE PEAKUUN

Cnoxnble peakuuu. [IpyHIIMO HE3aBUCUMOCTU NPOTEKaHUS 3JIEMEHTAPHBIX cTaiuil. Meroabl
COCTaBJICHUS] KHHETUYECKUX ypaBHeHUH. OOpaTuMble peakiuu nepBoro nopsaka. Onpenenenue
AJIEMEHTApHBIX KOHCTAHT M3 OMNBITHBIX JNaHHbIX. [lapamnensubie peakiuu. [locnenoBaTenbHbie
peakuuy Ha mpuMepe IBYyX HEOOPAaTUMBIX peakiiil MepBOro NopsaKa.

Ilpuobnusicennvie memoowt. Pacuema KunemuKu ci0icHbIX peakyuil

Kunernyeckuii ananu3 mpOLECCOB, MPOTEKAIOMIMX Yepe3 oOpa3oBaHHE MPOMEKYTOUYHBIX
npoayktoB. [lpuHnmn kBazucranmoHapHocTd boneHmiTeliHa W 00JacTh €ro MPUMEHUMOCTH.
KBazupaBHoBecue. YpaBHenne Muxasnuca-MeHTHH.

Ilennvie peakyuu

LlennHple peaknuu. DJIEMEHTapHbIE MPOLECCHl BO3HUKHOBEHHUS, NMPOJOJDKEHUS, Pa3BETBICHUS
U oOpeiBa meneid. [nuua nenu. PasnuuHble MeTOABI pacyeTa CKOPOCTH HEPa3BETBICHHBIX
LHEeNnHbIX peakiui. IIpumeHeHne Meroaa CTALMOHAPHOCTH JUISl COCTaBJICHHUS KHHETHYECKHX
ypaBHEHMI HEPA3BETBJICHHBIX IIETHBIX PEakiiil Ha mpuMepe TeMHOBOTO oOpazoBanus HBr.
PasperBiieHHble LenHble peakuuu. KuHeTHueckne OCOOEHHOCTH pPAa3BETBICHHBIX LIEMHBIX
peakuuii. IlpenenbHble sIBICHUS B PA3BETBICHHBIX IIEMHBIX PEAKUUSIX HA MPUMEPE PEaKIHUHU
okucieHuss Bojopona. IlomyoctpoB BocmnameHeHus. Ilepron WHAYKIMU. 3aBUCUMOCTh
CKOPOCTH PEaKIMM Ha HWKHEM IIpe/eie BOCIUIAMEHEHHUS OT JMaMEeTpa cOCyla U MPUPOABI €ro
noBepxHOCTU. IIpumMeHeHne wmeTona KBa3MCTALMOHAPHBIX KOHLEHTpPAUUW Ui ONUCAHUsA
IIPEJIEIbHBIX SIBICHUN B OKPECTHOCTSIX IIEPBOI'O U BTOPOTO MPEAEIOB BOCIIIIAMEHEHHUS.

Teopun XUMHYECKO KNHETUKH

Ilogepxnocmy nomenyuanvHoU IHepeuU 014  CUCHEMBL  AMOMOS, YUACHEYIOULUX
6 3/1eMEHMAPHOM AKmMe XUMUYECKOU PeaKyuu

IloBepxHOCT ~ NOTEHUMAJIBHOM  dHepruu.  [IOBEpXHOCTP  NOTEHUMAJIBHOW  DHEPIUU
JUUIS1 B3aUMOJICUCTBUS TpeX aToMOB Bojaopoaa. [lyTe peakiuu. [lepexoanoe cocrosuue. [lonarue
0 COBPEMEHHBIX METO/IaX pacyeTa MOBEPXHOCTH NOTEHLUAIbHON PHEPTUH.

OcHo6Hble nonodcenun meopuu AaKMUGUPOBAHHO20 KOMNJIEKCA

Metoa nepexoHOro COCTOSIHUSL (aKTUBHUPOBAHHOTO KoMiuiekca). CBOMCTBAa aKTUBUPOBAHHOTO
koMIiekca. CTaTHCTHYECKHIl pacdeT KOHCTAHThl CKOPOCTH. OCHOBHBIE JOMYILIEHUS TEOpUU
aKTUBUPOBAaHHOTO KOMIUIEKCA W  OOJacTh €ro MPUMEHUMOCTH. TpPaHCMHCCHOHHBIN
kod¢puiment. TepmMoauHAMUYECKHI aCeKT TEOPUU aKTHBUPOBAHHOTO KOMILIEKCA. DHTPOMUS
akTuBanyu. COOTHOILIEHUSI MEXy ONIBITHON M NCTUHHOW SHEPrUEil aKTUBALUH.

OcHoeHble nonodcenun meopuu AKMUGHBHIX COYOAPEHUL

Teopust coymapeHwii B XUMHUYECKOW KuHeTHKe. Ee mnpubmmkeHHas u Ooiiee crporas
dbopmynupoBka. @opmyna Tpayrma-JIsronca. CTepuaecKuii MHOKHUTEIb.

Ilpumenenue meopuit Xumuueckou KUHeMUKu 04 pacuema KOHCMAaHm cKoOpocmu
MoHoMmonekynspHble peakuuu. Teopus aKTHUBUPOBAHHOIO KOMIUIEKCA B IPUMEHEHUH
K MOHOMOJIEKYJIIpDHBIM peakiusiM. OOJacTe NPUMEHHMOCTH TIOJIYYEHHBIX COOTHOIICHUI.
Teopust coymapeHHii B NMPUMEHEHHMH K MOHOMOJIEKYJISIpHBIM peakiusaMm. Cxema JIuHaemana
U €€ CONOCTaBJICHUE C ONBITHHIMU JaHHBIMU. [IpUYMHBI HETOYHOCTH cXxembl JIMHIEeMaHa.
[TonpaBku I'mumensByna u Kaccens. Ilonsitue o teopun PPKM. bumonekynsipHbie peakuum.
Teopusi aKTHUBHPOBAHHOTO KOMIUIEKCA B TPUMEHEHHH K OWMOJICKYJISIPHBIM PEaKIUsSM
paznuyHOro tuma. Teopus coyJapeHHil B NPUMEHEHUU K OUMOJIEKYISPHBIM pPEAKIHIM.
ConocraBneHue pe3yabTaTOB TEOPUU COYJApEHUH M TEOPUM AKTHBMPOBAHHOI'O KOMILIEKCA.
OneHka CTEpUYECKOr0 MHOXKUTENSI TEOPUM AaKTUBHBIX coyAapeHuil. TpumonexkyispHble
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peakuuu. [IpumeHeHne Teopu aKTUBUPOBAHHOTO KOMIUIEKCA AJIsl ONMCAHUS TPUMOJIEKYISAPHBIX
pEaKIUl C yJyacTHEM OKHUCH a30Ta. Teopus coygapeHuid B MPUMEHEHUH K TPUMOJEKYJISIPHBIM
peaxiusiM. ComocTaBiieHHE Pe3yIbTaTOB 00X TEOPUH.
Peakunu B KOHAECHCHPOBAHHBIX Cpeaax
Peaxuuu B pactBopax. "Kierounsni s3¢ddexr". YpaBuenue bpencrema-boeppyma. YpaBHeHue
CMOJTyXOBCKOTO.
DoTOXHUMHYECKHE PeaKIuun
DOTOXUMUYECKHE DPEAKIIUU. DJIeMEHTapHbIe (GoToxumuieckue mporecchl. [Tpuamun dpanka-
Kongona. ®oroxumuueckre aKTHBHBIE YACTHIBl. ODKCHUMEpPBI, SKCHUILIEKCHI W HMX CBOMCTBaA.
H3meHenne QU3MYECKHMX M XUMHUYECKUX CBOMCTB MOJEKYN MPU 3JIEKTPOHHOM BO30YKIACHHU.
KBanToBbIil BbIX0J. 3aKOH (POTOXMMHUYECKON SKBHBAJEHTHOCTU DiHIITEHHA. 3akoH Jlambepra-
bepa. OrmpeneneHne KHHETUYECKUX TOCTOSIHHBIX (POTOXMMHUYECKHX pEaKIUuil METOoA0M
CTallMOHapHbIX KoHLEeHTpauui. Cxema Iltepna-donmepa.
Karamms
Cywinocmo kamanu3sa. I omozennwlit Kamanus
Onpenenenne katanu3a. OOmmMe NMpUHIUINBI Katanusa. Pons karammza B xumuu. OCHOBHBIC
IPOMBIIUIEHHBIE KaTaIUTHUECKHUe Ipouecchl. [Ipumepbl MeEXaHHM3MOB  KaTaTUTHYECKHX
IIPOLIECCOB.
I'omorennsiii karanus3. KucnoTrHo-ocHOBHOM Karanmu3. Kiaccuduxanms peaxkmuil KHCIOTHO-
OCHOBHOTo THHa. KuHeTHMKa M MeXaHH3M peakiuil crnenupuiecKkoro KUCJIOTHOTO KaTallu3a.
TBepable KUCIOTHI Kak KaTanu3aTtopbl. KMHETHKa M MEXaHM3M peakiHii OOIIero KHCIOTHOTO
Kartanu3a. YpaBHeHHE bpeHcTena U ero UCHojb30BaHUE B KMHETHUKE KaTAIUTHYECKUX PEaKIIHMM.
Crenuduyeckuii U 00K OCHOBHOM KaTalln3.
I'emepozennviit kKamanu3s
I'ereporennsiii katanu3. OmnpeneneHUE CKOPOCTH TE€TEPOr€HHON KAaTAJIUTHUECKOM peakiuH.
PaznuyHble pexuMbl MpOTEeKaHUs peakuuil (KMHEeTH4ecKas U BHEIIHsSI KHHeTHYecKasi 00J1acTu;
o0iacTh BHEIIHEH W BHyTpeHHeH nuddy3un). MexaHu3Mbl T'€T€pPOT€HHBIX KaTaIUTHYECKUX
peakuuii. Kunetnka JIhHrMropa-XuHIenbByna s peakiid Ha OJHOPOJHOW IMOBEPXHOCTH
KaTajau3aropa.

4. Komnerenuunu, (popMmupyembie B pe3yjibTaTe 0CBOCHUS U CIUIINHBI:

. CIIOCOOHOCTh KCII0JIb30BATh MOJIyYCHHBIC  3HAHHS TEOPETUIECKHUX OCHOB
dbyHIaMEHTAIBHBIX Pa3elioB XUMUHW TIPH pereHuu npodeccuonanbabix 3aaa4 (OITK-1);

. BIIQJICHUE CUCTEMOU (pyHIaMEHTATbHBIX XuMHIeckux mouatuid (I1K-3);

. CIIOCOOHOCTh TPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI U 3aKOHOMEPHOCTH

Pa3BUTHSI XUMUYECKON HayKH IIPU aHAJIU3€ MOJIy4eHHBIX pe3ynabTaToB (I11K-4).
5. [lnanupyemble pe3yJbTaThbl 00y4YeHHU s
B pesynbrare ocBOEHUS AUCLUIIIINHBI CTYAEHT AOJIAKEH:

3Hamy:

. OCHOBBI COBPEMEHHBIX TEOpPHA B O0JACTHM XHMMHUYECKOH KHHETHKH M CHOCOOBI
UX TIPUMEHEHUS JUIsl PELICHUs] TEOPETHUECKUX U MPAKTUUYECKHUX 3a/1a4 B JIIOOBIX 001acTsIX
XUMWH;

ymembo:

o CaMOCTOSITEJIBHO CTaBUTh 3alady KHHETHYECKOTO HCCIIEIOBAaHUS B XUMHYECKUX CUCTEMAX,

BBIOMpATh ONTHUMaJbHBIE TIYTH W  METOJIbI pEHIeHUs TMOMO0OHBIX 3a7ad  Kak
AKCIIEPUMEHTANIbHBIX, TAK U TEOPETUUECKUX;

. 00CyX/1aTh pe3yJbTaThl KHHETHUECKUX HCCIICIOBAHUN, OPUEHTHPOBATHCS B COBPEMEHHOM
JUTEpaType MO XHUMHUYECKOW KHHETUKE, BECTH HAyYHYIO JUCKYCCHUIO II0 BOMNpPOCAM
XMMHYECKON KUHETHUKH;

é1a0ems:

° OCHOBHEIMM 3aKOHAMH XHMHYCCKOM KHHCTHUKH, OCHOBAaMHM KaTajau3a, METOMOJIOTHEH
CTAHJAPTHBIX KHUHETMYECKUX HU3MEPEHH M pacueToB KHUHETUYECKHX XapaKTEPUCTUK
XUMHYECKHUX MPOIECCOB.
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6. O01ast TPy10eMKOCTh JUCHUIJINHBI:

8 3aueTHbIX enuHUIl (288 4acoB).

7. ®opMa KOHTPOJIA:

[IpomexxyTounas arrectanus: qudGepeHInpoBaHHbBIN 3a4eT — KypcoBas pabota (6 cem.),
aK3aMeH (6 cem.).

BbicokoMoIeKyIsIpHBIE COeUHEHHS

1. MecTo nucHUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOTrPaMMbl

JucuumimHa «BhICOKOMOIIEKYIISIpHbIE COSAMHEHUS» BXOIUT B 0a30ByI0 4acTh Oioka bl
«/Iuctmmummab! (MoIynn)» Kak o0s3aTenpHas auciurummHa b1.5.9.

2. llenn ocBOeHMS TMCHUILIMHBI:
. 3HAKOMCTBO CTYJEHTOB C OCHOBaMHM HAayKd O T[OJIUMEpax WU €€ BaXHEHUIINMHU

IPAKTUYECKUMHU ITPUIIOKEHUSIMHU.

3. Kpartkoe cogep:xanue JUCUMIIIMHBI
Beenenne B XUMHIO BBICOKOMOJIEKYJISIPHBIX COCANHEHUM
HcTopus pa3BUTHsI HaydyHBIX IPEICTaBICHUNA 0 MakpoMosiekyie. OTKpHITHS B 00JaCTH CUHTE3a
BMC B XIX Beke. Bkian pocCUICKUX YUEHBIX B pa3BUTHE XMMHHU MTOJIMMEPOB.
Ocnoenvie nonamusa. Monexynapuasa macca. Monekynapno-maccogoe pacnpeoeseHue
Monomep, nonumep, oauromep. Makpomonekysa, MOJIMMEpPHas LENb, MOBTOPSIOIIEECS 3BEHO
Leny, CTeneHb moauMepusanuu. CBsA3b MEXIYy MOJEKYISPHBIMM MaccaMM MOHOMeEpa u
noauMepa, crenu@uKa TOHATUS «MOJIEKYJIspHas Macca I[OJIMMepay NPUMEHUTEIbHO K
NOJMMEpPHBIM BemecTBaM. HomeHkaTypa MmoJuMepoB. Buubl kiaccUpHUKAMM TOIUMEPOB.
MonekynspHas Macca NOJMMEPOB KAaK CPEAHsS KOJIMYECTBEHHAs XapaKTEPUCTHUKA MAaccChl
MOJIEKYJ nouMepoB. CpeHeuncIeHHas!, CPEAHEMAcCOBasi U CPEAHEBSA3KOCTHAS MOJIEKYJISIpHAs
Macca. MeTonpl omnpeAeNeHusT MOJEKYJISPHBIX Macc. [ 'MapoauHaMHYecKHe CBOMCTBA
MaKpOMOJIEKYJI B pacTBOpax. Y paBHeHUEe Hbl0TOHA. BA3KOCTh HU3KOMOJIEKYJISIPHBIX KUAKOCTEMH,
BSI3KOCTh PACTBOPOB IMOJIUMEPOB. MeTonbl M3MEpeHUsl BSI3KOCTH PacTBOpOB. OTHOCHUTENbHAS,
IPUBEICHHAs M XapaKTEpUCTHYECKasl BSI3KOCTb. CBSA3b XapaKTEPUCTHUECKOH BSI3KOCTH C
MOJIEKYJISIpHOM Maccoil moJiuMmepa. YpaBHeHue Mapka-XayBuHka-Kyna. Buckosumerpusi kak
METOJl OINPEIEIICHUSI CPEAHEBSI3KOCTHOM MOJEKYISIPHOW Macchl MOJIUMEpPA. 3aBUCUMOCTh
XapaKTEepUCTUUYECKON BA3KOCTH OT MPUPOBI PaCTBOPUTENS, TeMiiepaTypbl. KoHcTanTa Xarruaca
KaKk Mepa OLIEHKH «KauecTBa» pacTBOpUTENs. MOJIEKYISIPHO-MAcCOBOE pacIpeesICHNUE,
UHTEerpanbHble U nuddepeHraibible KpUBbIE pacmpeneneHus. Metoasl (ppakiroHUpOBaHUS
OJIUMEPOB. MeTonbl ONpeneseHuss MOJEKYIIPHO-MAaCCOBOIO PAaCIpeNesICHUus IOJIMMEPOB.
OcHOBBI MeTOJla TeNbIpoHUKatomed xpomartorpadpuu. TypOounumerpuueckoe TUTPOBaHHE Kak
JKCIIPECC-METO/ OIIPEACIICHUS MOJIEKYIISIPHO-MAaCCOBOTO PACIpEIEICHUs.
Pacmeopbol 661COKOMONEKYNAPHBIX COCOUHEHUT
OCOOCHHOCTH pAcTBOPEHHUSI BEIIECTB C BBICOKOW MOJIEKYJISIpHOM Maccoi. IlpuroroBnenue
pacTBopoB monuMepoB. OrmnpeneneHre KOHLEHTpAMU pacTBOPOB MonuMepoB. CrocoOsl
IPEJCTaBICHUS KOHUEHTpAaluu MoiauMepoB. IIpu3Haku MCTUHHBIX M KOJUIOMJHBIX PAacTBOPOB
MOJIUMEPOB, YCIOBUS WX oOpa3oBaHusi. OTKIOHEHUS OT HI€aIbHOCTH B paCTBOpPAX MOJIUMEPOB U
ux nOpuuuHbl. TepMoaMHAMUYECKHME  KPUTEPUHM  pPAaCTBOPUMOCTH UM JI0OKA3aTEIbCTBO
TEPMOJIMHAMUYECKON PAaBHOBECHOCTH PACTBOPOB NOJMMEPOB. TepMOAMHAMUKA PacTBOPECHHS
MOJIMMEPOB C PA3IUYHOM THOKOCTBIO IIETH. DHTAJBIMS pacTBOpeHUs. BrusHue pa3nuyHbIX
(dakTOpoB Ha 3HAK W BEIUYMHY OHHTAJIBIUU pACTBOpPEHHs. VI3MeHeHue HHTpONUH NpU
pPacTBOpPEHUH 3JAaCTOMEPOB, CTEKJIOOOpa3HBIX M KPUCTAUIMYECKUX IOJMMEpOB. BrusHue
TEMIIEpaTypbl Ha pPacTBOPUMOCTh NOJUMEpOB. Da30Bble AMArpaMMbl CHUCTEM MOJIUMED —
pacTBOpUTENb Ui aMOP(HBIX ¥ KPUCTALIMYECKUX MOJUMEPOB, UX crenu(puKa B CPABHEHUH C
quarpaMmMamMi  HU3KOMOJIEKYJSpHbIX BemiecTB. CrocoObl moiydeHus (a3oBbIX AHarpamm.
BnusHne Ha  pacTBOPUMOCTh  XMMMUYECKOH INPUPOABI IOJUMEPA U PACTBOPUTEIS.
TepMOOIMHAMHUYECKOE  «KAayeCTBO» PACTBOPUTENSI M METOABl €ro OLEHKW. BrusHue
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MOJICKYJISIPHOM Macchl TOJMMEpa, CTENEHH KPHUCTAUIMYHOCTH W HAIMYUS TOMEPEYHBIX
XUMHUYECKHX CBSI3ed Ha €ro pacTBOPUMOCTh. OrpaHHYEeHHOE M HEOTpaHMYEHHOE HalyxaHHe.
PaBHOBecHast creneHb HaO0yxaHuUs M METOIbl ee ompeaeneHus. OCMOTHYECKOE IaBIICHHE
pacTBOpPOB IMOJIMMEPOB, €ro 3aBHCHUMOCTh OT MPHUPOABI PACTBOPHUTENE M KOHIEHTpALUU.
[Ipumenenne 3akoHa Bantr T'odda. Bropoii BupmanbHblii kod(p¢unuent. @da3oBeie u
buznyeckue COCTOSHUS MONMMEpOoB. Paznuune moHATUN «a3za» U «arperatHoe COCTOSTHHE.
AMopdHBIE U KpUCTAJUIMYECKHE TMOJIMMEpHl. BiusHME CTpoeHHs Ienmu M crocoda CHHTE3a
MOJIMMEPOB Ha WX CIMOCOOHOCTh K O0Opa30BaHUIO aMOP(HBIX WU KPUCTALIUYECKUX CTPYKTYP.
Tpu ¢Qusnueckux (perakcarioOHHBIX) COCTOSHHUS aMOp(HBIX MOJUMepoB. TemmepaTypsl
nepexoqoB:  Temmeparypa  crekioBanms  (Tc) w  temmeparypa  Tekyudectu  (Tr).
TepMoMexaHUUECKUE KPUBBIE.

Cmpykmypa nonumepog. /legpopmayuonnsie ceoiicmea noaumepos 6 pasnudHvix Gazoevix u
Qusuueckux cocmoanuax

YPOBHU CTPYKTYpHOM OpraHU3alMy MOJIUMEPOB: XUMUYECKOE CTPOCHHUE 1eTIH, KOH(PUTYpaIHs 1
KOHpoOpManus Lenu, HagMOJEKYyJspHas CTpyKTypa. TuIbl KOHQUIypalOHHONW HW30MEpHH
nonauMepHbIx neneil. Konpopmanuu Mmakpomonekys. I'ubkocts nenu nonumepos. Moaenu nenu
Makpomosekyia. [‘ayccoBbl KkiIyOkM MakpoMmousieKysl. ArperaTHble M (Da3oBble COCTOSIHUSA
BeIIeCTB. AMOp(HBIE, KPUCTAIIMYECKUE, KPUCTAJUIN3YIOIINECS TONUMephl. BiusiHue ctpoeHus
HOJIMMEpa Ha €ro CoCOOHOCTh HAaXOJUTHCSA B PA3IMUYHBIX (Da30BBIX U arperaTHbIX COCTOSHUSX.
HaamonekynsapHas cTpykTypa aMop(HBIX MOJMMEpoB. JloMeHbl. MeTo1bl SKCIIEPUMEHTAIBHOTO
UCCIICIOBaHUs CTPYKTYphl NMOJIMMEPOB. PeHTreHorpadus, 3eKTpoHO- U HeHTpoHorpadus, ux
BO3MO>KHOCTH JIJIs1 U3YUEHUS CTPYKTYpbl NOIUMEPOB. OpUEHTUPOBAHHOE COCTOSHUE MOJIMMEPOB.
CrpyKTypa BOJIOKOH U IUIEHOK IIOJMMEPOB, IIOHATHE O TEKCTYpE.

CuHTe3 M XMMHYeCKHe NMPeBPAlleHUs] BLICOKOMOJIEKYJISIPHBIX COeANHEHUH
Ilonumepusayus u cononumepuszayus

[Tonmumepu3zarusi, OCHOBHBIE XapaKTEPUCTUKU peakuuu. CTpoeHHe MOHOMEPOB, CIIOCOOHBIX K
nojauMepusauuu. BrusHue (axkTopoB, yaydIIAlOMMX WIM YMEHBIIAIOIIUX PEAKIIMOHHYIO
crocoOHOCT, MOHOMEpOB. TepmoanHamuka noiauMepuszauu. [loauMepusanys HeHACHILIEHHBIX
COCIIMHEHUH, HANpsHKEHHBIX LUKIOB W MHOTOWICHHBIX LUKIOB C rerepoaromamu. Poib
DHTAJBIIMU U DHTPOIMM IIpollecca B OCYILECTBICHUM DPEaKUHUM IoJuMepu3anuu. BiusHue
TEMIEPATYPbl Ha BO3MOXXHOCTb OCYILECTBJICHMS IOJHMMEPU3aLUN PA3IMYHBIX 110 INPUPOAC
MOHOMEpOB. IIpenenbHble TeMmIepaTypbl NPOBEICHUS PEaKUMU I MOHOMEPOB DPa3IU4YHOU
npupozsl. llenHas u cTyneH4aras mosJMMepusanus, UX OCHOBHbIE 0COOEHHOCTH. PanukanbHas
NOJMMEpHU3alMs, CTaauu pa3BuTUsa mporecca. CrnocoObl HMHUIUMUPOBAHHUA  CBOOOJHO-
pamukanbHONW — mosmMepu3anuu.  KuHeTnka  CBOOOIHO-paMKalbHONW  WHUIIMHPOBAHHOMN
NoJMMEpHU3ali. BnusHMEe KOHLEHTpAallMM WHULMATOpa Ha CTENEHb IOJIMMEpPU3ALNN
oOpasyrouierocs npu peakuuu noiauMepa. OCOOEHHOCTH pocTa LENH, IPOLECChl, OCIOKHSIIOIINE
pOCT JIMHEWHOU 1enu noauMepa. Ilepenaya nenu Ha Ipyryro pacTyllyro LENb U pacCTBOPUTEINb.
[TomssTne o peakuuu TenomMepru3anuu. HEBO3MOXKHOCTh IOJIyYEHHUS CTEPEOPETYISPHBIX
MOJIMMEPOB IIPU paJvKaIbHOM nonnMepusanu. OOpa3oBaHue LENeEl M0 TUILY «TO0JI0BAa-XBOCT» U
«TOJIOBA-TOJIOBA», «XBOCT K XBOCTY». ATAaKTHMYECKOE CTPOECHHE NPOIYKTOB CBOOOJHO-
paguKaIbHOM MOJMMepu3auuy. BinsHue npumecei, NpepeiBaTesIed LENH Ha MOJEKYISPHYIO
Maccy nojuMepa. BapuaHTsl oOpbIBa LenmM NpU CBOOOJHO-PAMKAIBHOW IOJMMEpPU3ALIUHU.
VYpaBHeHue cocraBa conoauMmepa (ypaBHeHHe Maiio). KoHCTaHTBI conoauMepu3annuy U UX poJib
B 00pa30BaHNU CTAaTUCTHUYECKUX CONOJIMMEPOB pa3IMYHOro cocraBa. MoHHas nmommmepusanys,
ee BUAbl B 3aBUCUMOCTHM OT IIPUPOJABI MOHOMEpPAa W THUIA IMPUMEHIEMOrO KaTaau3aropa.
Karnonnass nonmuMepusanus. Katanusatopsl M cOKaTalIM3aTOpbl. AHMOHHAs MOJIMMEPU3ALHNSL.
OcHoBHble cTaauu mnpouecca. IloHstne o “KUBBIX Lensax”’, UX pPOJib B CO3AAHUU HOBBIX
IIOJIMMEPOB. AHNOHHO-KOOpPAVHALIMOHHAS MOJIMMEPHU3aLUsL. Tumnst IPUMEHAEMBIX
Karanu3aTopoB. CHHTE3 CTEpEOperyispHbIX IOJIMMEpPOB Ha KaTtanu3aropax lluriepa-Harra.
CrepeoperynsapHele H30- U CHHIUOTAKTHYECKUE TIOJITUMEDBI.
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Ilonukonoencauus
Peakuust nonMKoOHAEHCAIMH, €€ OCHOBHbIE OCOOCHHOCTH, OTIMYME OT PEAKIMH MOTUMEPU3AIIHH.
Crpoenue MOHOMEPOB, CIIOCOOHBIX BCTyNaTh B PEaKIUIo IMOJIUKOHIEHCALUH.
OYHKIIMOHAJIBLHOCTh MOHOMEPOB M HMX CIHOCOOHOCTH OOpPa30BBIBATH JIMHEWHBIE U CETYaThIe
nonumepbl. KuHeTHka moiukoHAeHcalni. PaBHOBECHAss M HEpaBHOBECHAs MOJUKOHEHCALUS,
roMO- W TreTepornoiukoHaecanus. PerymupoBanne MM. VYpasuenue Kaposzepca. CrocoOsb
MPOBEJCHUS JMHEHHON MOJWKOHACHCAIMM B Macce MOHOMEpOB (B paciuiaBe), B pacTBOpe, B
rpanune pasnena ¢a3. OcoOEHHOCTHM TOJWKOHIEHcanuu B Tpanuie ¢a3. TpexmepHas
nosmkoHaeHcaus. CTaauu IpOTEKaHUs PEaKIUu.
Xumuueckue peakyuu u npeepauieHus NOaUMepos
XUMHUYECKUE PEaKLUU, HE TPUBOIAIINE K U3MEHEHHUIO CTEIICHU MOJIMMEPHU3ALIUNA MAKPOMOJIEKYIIL:
MOJIMMEPAHAJIOTUYHbIE ~ TPEBpAlleHUs U BHYTPUMOJIEKYJSIPHBIE  MEpPErpymnmupOBKH.
Oco0OeHHOCTH TPOTEKaHWs PEaKIHi MOJUMEPAHATOTUYHBIX TPEBPAIICHUN C Y4EeTOM pOJU
JIOKQJIBHOTO OKPY>KEHUS TPYIII B LEMH, N3MEHEHUSI PEaKIIMOHHOM CIIOCOOHOCTH TPYII MO Mepe
nporekaHusi mnponecca. OTiauuMe NOJMMEpPAHAJIOTHYHBIX MPEBpalleHUH OT  peakuui
COOTBETCTBYIOIIUX  (YHKIMOHAJIBHBIX TPYNO B  HU3KOMOJEKYISIPHBIX  COECIUHEHUSX.
BuaytpuMonexynsipHbie neperpynmnupoBKU. XUMHUECKUE PEAKIMU, MPUBOASIINE K U3MEHEHUIO
CTETNEeHH NOoJUMepU3aliy. Peakiiuu qecTpyKIMU U CIIMBaHUS MOJUMEPHBIX nenel. duznyeckas
JECTPYKIIUS MOJ] BIUSHUEM TEIUIa, CBETa, MEXaHUYECKOI0 BO3ACHCTBUSA Ha oJiuMep. MexaHu3m
MPOLIECCOB, CIMOCOOBI 3aUIUTHl OT (GU3UYECKOM AECTPYKUMH MpU (POPMOBAHUU U SKCIUTyaTalluu
MOJIUMEPOB M U3JENUN M3 HUX. XUMHUYECKas TUIPOJIUTUYECKAs] ACCTPYKLHUS TE€TePOLEITHBIX
nojauMepoB. Peakuinu anuaoian3a, aMMHONIN3a, TIIUKOIN3a, KaK Peakui THAPOIUTUYECKOTO THUIIa
U UX POJb B MOJYYECHUU TOJUKOHJCHCAMOHHBIX MOJIUMEPOB. XUMHUYECKas OKHUCIUTEIbHAs
JNECTPYKIUS, MEXaHU3M pEaKLUi OKHCIEHUS MOJIMMEPOB Pa3IMUYHOTO XUMHUYECKOTO CTPOCHHUS.
AHTHOKCHAAHTBL. Peakuusi cummBaHus TOJUMEpHBIX Inened. CrHivBaHUE MOJ JIEWCTBHEM
TEMIIEPATYPbI, TEPMOPEAKTUBHBIE U TEPMOIUIABKUE MOJIUMEPHI.
Han6ou1ee BazkHble CHHTETHYECKHE U IPUPO/IHBIE MOJTUMEPbI
TexHonornueckoe oQopmIIeHHE CHHTE3a TIOJIMMEPOB M  XApaKTEPUCTUKH  OCHOBHBIX
MPOMBIIUICHHBIX MOJIUMEPOB. OCHOBHbBIE TEXHUYECKHNE METOIbI MOTYyUYEHHUS TTOJIMMEPOB, a TAK¥Ke
U3JIeNA U3 HUX: TUICHOK, BOJIOKOH, pe3uH, IuactMacc u ap. [Ipupoansie nonumepsl. CTpoeHue,
CBOWCTBA, 3HaYeHHe. HaTypanbHblil Kayuyk, HEJUTI0103a, OEIKH, HyKJICHHOBbIE KUCIIOTHI.

4. Komnerenuuu, (popMmupyembie B pe3yjibTarTe 0CBOCHUS M CIUIIINHBI:

. CIIOCOOHOCTh KCII0JIb30BATh MOJIYYeHHbIE  3HAHUS TEOPETUUECKHUX OCHOB
dbyHIaMEHTAIBHBIX Pa3elioB XUMUHW TIPU pelieHuu npodeccuonanbabix 3aaa4 (OITK-1);
o BJIa/ICHUE HAaBBIKAMM XHMHYECKOTO OSKCIIEPUMEHTAa, OCHOBHBIMH CHHTETUYECKUMU

U QHAIATUYCCKUMHU METOJAMH TOJTYYCHHS W HCCICIOBAHUS XHMHUYECKUX BEIIECTB U
peakmuii (OI1K-2);

. BIIaZICHUE CUCTEMON (pyHIaMEHTATbHBIX XuMHUeckux mouatuid (I1K-3);

o BJIQJICHUE METoJaMHu 0e30MacHOro OOpalieHHus ¢ XMMUYECKHMMH MaTepHalaMH C Y4eTOM
ux pmuvecknx u xumudeckux cBoicts (I1K-7).
5. [lnanupyembie pe3yJbTaThbl 00y4YeHHU s
B pesynbrare ocBOSHUS AUCIUILTUHBI CTYACHT H0JIKEH:

3Hamy:

. Ba)XHEHIINE OCOOCHHOCTH CBOWCTB BBICOKOMOJIEKYJSIPHBIX COCAWHEHHH, OTIMYAIOIIUX
UX OT CBOMCTB HU3KOMOJIEKYJIIPHBIX COCIUHEHUN;

o IIPUHLIAIIEI CHHTE3a [TOJIMMEPOB;

o OCHOBHBIE 00JIaCTH IPUMEHEHUS TIOJIUMEPOB;

ymembp:

. aJanTUPOBaTh 3HAHMs, HAKOIUICHHBIE IIPU H3Y4YEHUU Kypca «BBICOKOMOIIEKYISIPHBIC
COCIMHEHUS», K pEIICHUI0 KOHKPETHBIX 3aj[ady, CBS3aHHBIX C MPo(hecCHOHAIBHOM
JESTEIBHOCTBIO;
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. CaMOCTOSITENIFHO paboTarh C y4eOHOW M CHPAaBOYHOM JHUTEPATypoll MO XUMHH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM;

e1aoemsp:
° TEOPETUICCKIMH OCHOBAMH COBPEMECHHON XHMHH TIOJTUMEPOB;
° HaBBIKAMU CHHTE3a BHICOKOMOJICKYJISIPHBIX COCIMHCHU.

6. O0mas TPY10€eMKOCTh AU CIUIJINHBI:

4 3auetHble equHUIIBI (144 vaca).

7. @opmMa KOHTPOJIAA:

[IpomerxxyTounas arrectanus — 3a4eT (7 ceM.).

XuMHu4YecKHe OCHOBbI OM0JI0THYECKHX PO eCcCOB

1. MecTo nucuUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOTrPaMMbl
JucuumimHa «XUMHAYECKHEe OCHOBBI OHMOJIOTHUECKHX IPOILIECCOB» BXOIUT B 0a30BYIO
yacTh 0s1oka b1 «Jlucrumamael (Moaysn)» Kak obs3atensHas quciuiuinHa b1.56.10.
2. llenn ocBOeHMS TMCHUIIIMHBI:
®  PaCKpPBITh CMBICI OCHOBHBIX XUMUYECKUX 3aKOHOMEPHOCTEI OMOJIIOTMYECKUX MPOLIECCOB;
® HayuyuTh CTYICHTOB TIOHMMATh XHMHYECKYIO II€JIeCOOOpa3HOCTh  OMOJIOTMYECKUX
MIPOLIECCOB.
3. KpaTkoe comepxanue Q1 CHUIIHHbBI
BBenenue
Omnpenenenne xuBoro. CpoiicTBa xuBoi Marepuu. CTpoeHHE PpaCTUTENBHON M KUBOTHOM
KJIETOK.
AMHUHOKMCJI0TBI. Benkn
AMUHOKHUCJIOTBl KakK CTPYKTYpHbIE 3JeMeHThl OenkoB. HomeHknaTypa u kiaccudukanus
aMUHOKHUCJIOT. ONTHYECKHE CTEPEOM30MEPBI, HX KpaTkas xapakrepuctuka. IloHsatue o
3aMEHUMBIX W HE3aMCHHMBIX aMHHOKHCIOTax. bunonspueiii uoH. BydepHble cBolicTBa
aMUHOKHUCIOT. Du3nveckne © XUMHUYECKHE CBOWCTBA aMHHOKHCIOT. [loHsitue 00
M30DJIEKTPUYECKOW Touke. MeToabl OIpeneseHus] aMHUHOKUCIOTHOTO COCTaBa  IKHBBIX
opranu3MoB. Poiib 0€JKOB B MOCTPOCHUH KUBOW MaTepHU U B Mpolleccax KU3HEIEATSIbHOCTH.
DOneMeHTHBIH cocTaB Oenka. CTpykTypa OenkoBoil Moiiekynbl. [lomunentumnas Teopus
cTpoeHus Oenka. DYHKIUU OCIKOB: CTPYKTYpHAs, KaTaTUTUUYECKasl, 3alUTHAs,, TOPMOHAIbHAS,
TpaHcnopTHas u Ap. [IpocTeie u cnoxkHbie 6enku. [{eHaTypanus u peHaTypauus OeNKoB.
OO0mme cBOMCTBA M CTPYKTYpPa ()¢epMEHTOB
O6mee monsitue o ¢gepmenrax. Homenkmarypa u knaccudukanus ¢epmentoB. CxoacTa u
paznuuus B CTPYKTYpe U NEHCTBUU (PEpPMEHTOB M HEOPTaHMUYECKUX KaTamu3aTtopoB. KuHeTnka
dbepMeHTAaTUBHBIX  peaknuid. YpaBHeHne Muxasnuca-Menten. CBoiicTBa  (EepMEHTOB:
TEpPMOJIAOUIBHOCTh, pH-3aBUCHMOCTB, CIEIU(PHUYHOCTh, OOPATUMOCTb JeHCTBUSA. MexaHu3M
neicTBUs  (epMEHTOB. AKTHBATOpbl M MHTHOMTOPHL. BHYTpHKIETOYHas JOKalIu3alus
(EepMEHTOB U MX 3HAYCHHE.
Jlunuabl. buosoruyeckue memOpaHbl
Buonornueckue memOpanbl. OnpeneneHue, ctpoenue u cBoiictsa. Jlununel. Knaccugukanus,
XuMHueckast cTpykrypa. [unpodobHble B3aumopelicTBus. JlumuaHele MHULEIBI, OHCIIOH,
aunocombl. MemOpanubie Oenku. OcobeHHOCTH cTpoeHHs. MeMmOpaHHbIN TpaHcnopT. oHHBIE
KaHaJIbl ¥ HAaCOCHI.
OO0MeH BemecTB M 3Hepruu. buosnepreruka
OOMeH BelecTB U YHEPTUU — OCHOBA JKU3HEEATEIIbHOCTH JKUBBIX OPTaHU3MOB. ACCUMIIIALIUS U
miccummianus.  [Ipomexxyrounslii  oOMeH — BemiecTB.  Perymsmust oOMeHa — BEIECTB.
buonornueckoe OKHCIIEHHE KaK OCHOBHOM MeXaHU3M OCBOOOXKIEHUS HSHEPTrUU B IKHUBBIX
opranuzMax. AdpoOHBI W aHa’pOOHBIM THUN »HHepreTuku. JlpixatenmpHas wnenb. OOmiee
MpeAcTaBiIeHUsT O ¢depMeHTaXx OHOJIOTHYECKOTO OKHCieHHs. OmnpenencHue OWOIHEPTeTHKH.
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CBo0OOIHOE OKHCIICHHE M OKHUCJCHHE, COIpsbkeHHoe ¢ (ocdopunupoBanueM. Jlokamuzanms
OKUCTUTEIBHOTO (GOChHOPUTUPOBAHUS B KIIETKE.
Bunosnornyeckn akTHBHBIE BelecTBa
['opmonbI. XapakTepuCTHKAa BaXXHEHITUX TMPEACTABUTENICH NENTUIHBIX TOpMOHOB. OO1ee
IPEJICTaBICHUE O TMPUPOJE U PpPOJIM BUTAMHHOB. ABHUTAMHHO3bI, T'MIIOBUTAMUHO3BI,
TUNEepBUTAaMUHO3bI. [IpHuMHBI  BO3HUKHOBEHHMsS JAeuuMTa BUTAaMUHOB B  OpraHHU3ME.
Homenknatypa u kimaccudukanus BUTAMUHOB. XapaKTepUCTHKA BAXHEHUIINX MpeACTaBUTENCH
KUPOPACTBOPUMBIX BUTAMHUHOB.
Yraesoanl. O0MeH yriieBoaoB
OO0mmas xapakTepUCTHKA YIJIEBOJAOB M MX XapakTepucTuka. [IpocTble U CIOXKHBIE YIJIEBOBI.
[Momucaxapuasl:  kimaccupuKauusi, XUMHYECKass  CTPYKTypa, CBOWCTBA,  BaKHEHIIue
npeactaBuTenu. buosiormyeckas posib  yrieBoAOB. buocHHTE3  yrieBojoB. MexaHu3M
MEPBUYHOTO OMOCUHTE3a YTJIEBOJIOB B mporiecce GpoTocuHTe3a u xemocuHTe3a. OOMEH TITFOKO3bI-
6-pocdar (IMXOTOMHUECKHI U allOTOMUYECKUIN MyTH, UX COOTHOIICHHE B opranu3mMe). OOMeH
nupoBUHOTpaaHo Kucnotel. Llukn KpeOca, ero ponbs B sHeprooOpasoBanuu. [nmukonus u
TJIMKOT€HOJIN3.
Hyxk/1enHOBbBIE KHCJIOTBI
HyxkienHoBble KHUCIOTBI — BBICOKOMOJIEKYJISIDHBIE, JIMHEHHBIE, MOJIAPHbIE OHOMOIUMEpHI.
IlepBuunas  crpykrypa mnomuMmepHod unenu JIHK. Bropuunas crpykrypa /HK.
N3oreoMeTprUYHOCTh KOMIUIEMEHTAPHBIX Tap, cTrekuHr. Tononorusa JIHK — cynepcnupanuzanms.
IlepBuunas crpykrypa PHK. Otmmumsa or JIHK. Bropuunas crpykrypa PHK. Tpernunas
crpykrypa PHK. Mumukpus npoctpanctBennor ctpyktypsl PHK u 6enka. PHK-dgepmentsr —
pubo3umbl. OYHKIIUN HYKICHHOBBIX KUCIOT. [loHATHE O TpaHchsaimu. ['eHeTHueckuil xKox, ero
CBOMCTBA.
4. Komnerennun, gopmupyembie B pe3yJibTaTe 0CBOCHHUS AUCHHUIINHBIL:
® CIOCOOHOCTh UCIOJb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JAUCUHUIUIMH
B npodeccuonanbHou nesrensHoctu (OITK-3);
® CrHOCOOHOCTh TNPHMEHSATH OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI W 3aKOHOMEPHOCTH
Pa3BUTHS XMMUYECKON HAYKH TIPH aHAJIM3€E TIOTydeHHBIX pe3yabTaToB (I1K-4).
5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pe3ynbpTaTe 0CBOCHHS TUCIMIUIMHBI CTYJEHT AOJIAKEH::
3HamMy:
® CTPOEHHUE U CBOMCTBA OCHOBHBIX XUMUYECKUX KOMIIOHEHTOB )KMBON MaTEpHH;
® 0COOEHHOCTHU CTPYKTYpHI U (PYHKIIMOHMPOBAHUS OEITKOBBIX MOJIEKYJ M X KOMITJIEKCOB Kak
HOCUTEJICH KU3HMU;
® MOJICKYJSIpHBIE OCHOBBI OMOCHHTE3a IPUPOAHBIX MOJIUMEPOB;
® TIPUHIUIBI PEryJIALUU OOMEHA BEILECTB;
® B3aUMOCBSI3b OOMEHA COSAMHEHUH Pa3INYHBIX KJIACCOB OMOMOJICKYIT;
ymembw:
® CHUCTEMaTH3UPOBATh U 0000UIATH 3HAHUS, TOTYYEHHbIE PU U3YUYEHUU AUCHUTIINHBL
enademp:
® COBpPEMEHHBIMHU MPEJACTABICHUSAMH O XUMUYECKUX OCHOBAX )KM3HEHHO BaXKHBIX ITPOLIECCOB
U SIBIICHUU U UX PETYJIALNY;
6. O01mas TPyA10eMKOCTb AUCHUIIIMHBI:
6 3aueTHBIX eauHMIl (216 gacoB).
7. ®opMa KOHTPOJIA:
[IpomexxyTodHast aTTecTamus — dk3aMeH (8 ceMm.).
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XuMHYecKass TEXHOJI0THus

1. MecTo nucuUIIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOTrPaMMbl
JucuummHa «XuUMHUYeCKas TEXHOJIOTUsS» BXOAMT B 0a3oByl0 dacTeh Osoka bl
«/luctmmmmab! (MoIynH)» Kak o0s3aTenpHas auciurumHa b1.6.11.
2. llesb 0CBOEHUS TMCHUILIHHBI:
o yYMEHHE NMPUMEHATh (yHIAMEHTAJIbHbIE 3aKOHBI XUMUYECKUX IMPEBPALLEHUN K YCIOBUAM
MPOMBIIUIEHHOTO MPOU3BOJICTBA HEOPTaHUUYECKHUX BEILIECTB.
3. Kpartkoe cogep:xanue JUCUMIIIMHBI
Teopernueckue 0OCHOBbI XMMU4Y€CKOW TEXHOJIOTUH
Coipbegule pecypcol XUmMuuecko2o npou3zeoocmea. MamepuanbHolil U mennioeoil 6anancel
Knaccudukanus CeIpbsi 17151 XUMHUYECKOTO TTPOU3BOJICTBA HEOPTraHMYECKUX BEIIECTB. METOAbI U
MPOLECChl MOJATOTOBKU CBIPhS K XMMHYECKOMY TMPOU3BOJICTBY: ApOOJIEHUE, H3MeNbUYeHHE,
UCTHpaHUE, TpaBuUTaIus, QIOTAIus, TEIUIOBbIe, MAacCCOOOMEHHBIE, XUMUYECKUE MPOIECCHI.
MaTtepuanbHBIA U TETIJIOBOM 0ajJaHChl XUMHUYECKOTO MMPOU3BOJICTBA.
I'omozennvie u 2emepocennvie npoueccol. Ckopocmv u Oeudcywaa cuia XuMUKo-
MEexXHO102UYeCKUX nPoueccos
OcCHOBHBIE  3aKOHOMEPHOCTH  XHMHKO-TEXHOJIOTHMUYECKOro  mpomecca. Knaccudukanus
XUMHUYECKHX peakuuid. CKOpOCTh U ABUXKYIIAsl CHJIa TOMOTEHHBIX U T€TEPOT€HHBIX XUMUYECKUX
npoiieccoB. OCHOBHBIE 3aKOHOMEPHOCTH U TMapaMeTpbl 3JEKTPOJUTHUYECKHX IMPOLIECCOB
MOJIyYeHUs] METaJuIoB. PaBHOBecHe B XHMMHMKO-TEXHOJOTMYECKOM IIpoiiecce. PeakTtopsl ais
TOMOT'€HHBIX U T€T€POreHHBIX MPOLIECCOB.
Kamanumuueckue npoyeccol u peakmopul 6 XuMuueckoil mexHoa02uu
['omorenHslii W rereporeHHbI KaTtanu3. KaramuzaTtopsl Mg KaTAIUTHYECKUX MPOLIECCOB.
CkopocTh U BIXKYIIAs CUja KaTaluTUYECKUX mpoiieccoB. CocTaB U CBOMCTBA KaTajau3aTOPOB.
CrniocoOblI MoTy4eHHs KaTaau3aTopoB. PeakTophl it TOMOT€HHOTO ¥ T€TEPOreHHOI0 KaTaausa.
TexHo10rnsi MPON3BOACTBA HEOPraHUYECKNX BelleCTB
IIpouzeoocmeo cepnoit kuciomul. Q0x4cuz cepHozo Koaveoana
CpoiicTBa cepHOW KUCIOTHI M oOnactu ee mnpumeHeHus. CeipbeBble pecypebl. [lomyuenue
cepHUCTOro raza. OU3NKO-XMMHUYECKHE OCHOBBI M ONTUMAJIbHBIE YCIOBHUS OO0XHUIa KOJIYeJaHa.
TexHOIOrnuecKue CXeMbl MOJTYYEHUSI CEPHOM KUCIIOTBI.
IlIpouzeoocmeo munepanvHvix coneil u yooopenuil
Knaccudukanus MuHepanbHbIX ynoopeHuil. CelpbeBbIe peCypChl i TIOTYYSHUS] MUHEPAIbHBIX
coyieid U ynoOpeHmid. TeXHOJIOTHs TOJydYeHUS MHHEPAIbHBIX coyieid. ChIpbe IS MOTydeHUs
dbochopHBIX 1 KATUHHBIX yI0OpeHHIA, ero o0oraIieHue.
Opzanuzayua Mai00mxo0HbIX U OE30MXO0HBIX NPOU3EOOCHIE
[TonsTHE O MAIOOTXOIHOM U 6€30TX0MHOM TexHOoIoTHH. OCHOBHBIC HAMIPABIICHUS B €€ Pa3BUTHH.
OO01e MPUHIKAIBI U CXEMBI OPTaHU3AIMH CUCTEM 0OOPOTHOTO BOJIOCHAOKECHHS.
4. KomnereHuuu, popmupyemMsblie B pe3yibTaTe 0CBOCHUS JUCHUIIMHBI:
o CIIOCOOHOCTh UCIIOJIb30BATh MOJTy4YeHHbIE 3HAHUS TEOPETUUECKHUX OCHOB
byHIaMEHTAIBHBIX PA3/ICIOB XUMHUH TIPH pelieHnun npodeccuoHanbHbx 3a1ad (OIIK-1);
° BIIQJICHUE CUCTEMOH (yHIaMeHTaNbHBIX xuMuieckunx nonstuid (I1K-3);
o BJIaJICHHE METO/IaMU 0€30MacHOro OOpaleHusl ¢ XMMUYECKUMU MaTepraliaMu ¢ Y4€TOM MX
buszndeckux u xumuueckux cporcts (ITK-7).
5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pe3ynbraTe 0CBOCHMS IUCHUIUIMHBI CTYACHT A0JIKEeH:
3HamMy:
o MIPUHIIMIIBI UCTIOJIb30BAHUS TEOPETUUYECKUX OCHOB HEOPraHUYECKOW M (PU3NYECKON XUMHH
B TEXHOJIOTMYECKUX MPOIleccax MPeBpallleHUs ChIPbs U MOTyYeHHS TOTOBBIX MPOIYKTOB;

° OCHOBHBIC TCXHUYCCKUC U KOHCTPYKTHUBHBIC OCO6CHHOCTI/I XUMHUYCCKUX ITPOU3BOACTB,
° CHOCOGBI pallMOHAJIBHOI'0 HCIIOJB30BaHUSA CBIPLCBBIX, SHCPIrETUYCCKUX U APYIrUuxX BHUIOB
pecypcoB;
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. CHOoCcOOBI MTHTCHCU(DHUKAIIMH XUMUKO-TEXHOJIOTHIECKUX U CHEIHATLHYIO TEPMUHOJIOTHIO;
ymembw:

®  AHAIM3MPOBATH MATEMATHUYECKHE MOJIEIN XMMUYECKON TEXHOJIOTHH;
®  OICHHMBAaTh COCTaB M CBOWCTBA IPOMEXKYTOUHBIX IPOAYKTOB C LEJIbIO BO3MOXXHOCTU
pa3paboTKK HOBBIX TEXHOJIOTUYECKUX MPOIIECCOB, 00ECIIEUNBAIOIINX HAanOoJIee MOIHOE X

HCIIOJIb30BaHME;
o aHaHI/I3I/IpOBaTB nu OGOCHOBBIBaTB OIITUMAJIBHBIC napaMeTpLI TCXHOJIOTHNYCCKHUX HpOI_ICCCOB;
é1ademo:

o METOJIOJIOTHEH  peanu3aldyd  OOIIMX HAayYHbIX IIOJIOKEHMH  eCTECTBEHHOHAyYHBIX
JUCIUIUIMH Ha KOHKPETHBIX IPUMEpax MPOU3BOJICTB HEOPTAHUYECKUX BEILIECTB;

° HaBbIKaMU TIPUMCHCHHA 3aKOHOB XHMHUU B TIOCTPOCHUHN XHUMHUKO-TCXHOJIOTHYICCKUX
IPOIIECCOB;

o OCHOBaMU PacyeTOB MaTE€PHUAIBLHBIX U TEIJIOBBIX 0aTaHCOB.
6. O01ast TPyA0eMKOCTh JUCHUIJINHBI:
4 3aueTHbIe enuHUIb (144 gaca).
7. ®opMa KOHTPOJIA:
[IpomexxyTodHast aTTecTamus — dk3aMeH (6 ceMm.).

Be3onacHoCTb KU3HEIEATEIbHOCTH

1. MecTo nucuHUIIMHbI (MOAYJIsI) B CTPYKTYype 00pa3oBaTe/ibHOH NPOTrPaMMbl

JucuummmHa «be3onacHoCTh KHU3HENEATEIbHOCTHY BXOIAUT B 0a30BYI0 YacTh Onoka bl
«/luctmmummab! (MOIyNH)» Kak o0s3aTenbHas auciurumHa b1.5.12.

2. llesb 0CBOEHUS TMCHUILIHHBI:

. dhopmupoBanre MpohecCHOHANBHOW KYIbTYpPhl 0€30MacHOCTH, MOJI KOTOPOH MOHWMAETCS
TOTOBHOCTb M CIIOCOOHOCTH JINYHOCTH HMCIIONIBb30BaTh B MPOGECCHOHATBHON IE€ATEeIbHOCTH
NPUOOPETEHHYIO COBOKYIHOCTh 3HAHUM, YMEHHUH M HABBIKOB JJs oOecrleueHus
O0e3zonmacHocTH B cdepe mnpodecCHOHATBLHOM NeATeTbHOCTH, XapaKTepa MBIIUICHUS
U IEHHOCTHBIX OpPUEHTAIMH, MPU KOTOPBIX BOMPOCHI OE30MACHOCTH PACCMATPHUBAIOTCS
B KaUeCTBE MPUOPUTETA.

3. KpaTkoe comepxkanue Q1 CHUNIIHHbBI

OcCHOBBI 3aKOHO/IATEIHLCTBA 10 0€30MACHOCTH KU3HEAeATEJIbHOCTH

[TpuauHbBI POSBICHHS ONMACHOCTH. YeTOBEeK KaK UCTOYHHK OMACHOCTH. AKCMOMBI 0€30MaCHOCTH

Ku3HenesTelbHOCTH. KoHIenus HallMOHAIbHOM 0€30MacHOCTH U JeMOorpaguuecKoi MOJIUTUKA

Poccuiickoit ®@enepanuu, ocHoBHbIE TosioxkeHUsi. Borpocsl BX]] B 3akoHax M MoJa3aKOHHBIX

aKTax.

Oprann3anus padot no 6e30NaCHOCTH KU3HEAeATEJIbHOCTH

Cuctema ynpasnenust BXXJ[ B Poccuiickoit ®denepannu, B peruoHax, CeIMTEOHBIX 30HAX, HA

OPEeINpUATHSIX W B OpraHu3anusx. MHHHCTEPCTBA, areHTCTBA M CIY)KObl, WX OCHOBHBIC

byHKIIMKA, OOS3aHHOCTH, TIpaBa W OTBETCTBEHHOCTh B OOJACTH pPa3IMYHBIX AaCIEKTOB

Oe3omacHocTH. Kpu3ucHoe ympaBlieHHE B YpPE3BBIYANHBIX CUTYaIlMSX — POCCHIICKas cHcTeMa

VIpaBJICHHS B Ype3BhIUAWHBIX cuTyarusax — cucreMa PCUC, cucrema rpakaaHCKoi 0OOPOHBI —

CYITHOCTh CTPYKTYphI, 3amaun u ¢GyHKiuu. OpraHu3anysi MOHUTOPWHTA, JHArHOCTUKH U

KOHTPOJISI COCTOSIHHSL OKpYKAlolel cpeapl, MPOMBIIIICHHON O€30MacHOCTH, YCJIOBHH U

Oe3omacHoCTH Tpyda. [ocymapcTBeHHasl HSKOJIOTMYECKas JKCIEPTH3a W OLEHKA COCTOSHUS

OKpY)Karolllel cpenpl, JeKJIapupoBaHHE MPOMBIIUICHHON 0e30MacHOCTH, TOCYyAapCTBEHHAas

JKCIIepPTH3a YCIOBUM TpyAa, aTTecTanusi pabouyux MeCT: MOHATHE, 3a7a4l, OCHOBHbIE (DYHKIIHH,

CYILIHOCTh, KpaTKasi XapaKTepUCTUKA MPOLETYPhl POBEICHUS.

Hazxzop, KOHTpOib M OTBETCTBEHHOCTb. AYAMT M CepTHU(UKALUS COCTOSHUSI OE30MaCHOCTH.

DKOJOTUYECKUI ayAuT W JKOJIOTUYECKas cepTUUKAIMs, cepTU(UKAIMS MPOU3BOICTBEHHBIX

00BEKTOB Ha COOTBETCTBUE TPEOOBAHUSAM OXpaHbl TPYyJa; CYIIHOCTh W 3anayd. [lnmanupoBanue

pabot o OT, ux crumynupoBanue. BUuasl KOHTpOJS yCIoBHM Tpyaa. ATrectanus pabodnx MecT

u cepruduxanus yciaoBuil Tpyna. CaHUTapHO-IPOMBILUICHHAs J1a00paTopusi NpPeanpUsTHS.
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Mertponoruueckoe obecnieueHue. Perucrpanusi, ydeT U paccieoBaHHE HECUYACTHBIX CIydaeB.
Knaccudukanus HecwyacTHbIX ciaydaeB. OCOOCHHOCTH pacciieloBaHUS HECUACTHBIX CIIydaeB
paznuuHbIX BUAOB. [lonroroBka u noBeimenne kBamudukamuu UTP mo BXXJ[. OTBeTcTBEHHOCTH
HUTP 3a coOmomeHre HOPMATHUBHBIX YCIOBHH M 0€30MACHOCTH JEATEIBHOCTH TOJTYWHEHHBIX,
co0III0/IeHNEe HOPMATUBHBIX BO3/JICMCTBUI MPOU3BOACTBA HAa OKpYXKartoliyto cpeny. Cornamenue
0 OXpaHe Tpy[a, poJib MPo(HCO030B.

Yes0Bek U TexHocpepa

Hoenmuguxayun u 6o30eiicmeue Ha uenosexka u cpedy 8PeOHbIX U ONACHBIX PAKMOpPos
Knaccudukanus HeraTuBHBIX (PaKTOPOB cpellbl OOMTAHUS YesloBeKa: (pu3nyeckue, XuMU4eCcKue,
Oouosiormueckue, rncuxoduznogorndeckue, IloHsTHEe omacHoro u BpeaHoro (akropa.
CTpyKTypHO- (DYHKIIMOHAILHBIE CUCTEMBI BOCIIPHSITHS U KOMIICHCAIIUM OPTaHH3MOM YeIIOBEKa
U3MEHEHUH (akToOpoB cpenbl obOutaHus. EcTecTBeHHbIE CHCTEMBI 3alllUThl YeJOBEKa OT
HETaTUBHBIX BO3JCHCTBHA. XWUMHYECKHE HeTraTuBHbIE (HaKTOpbl (BpEIHBIC BEIIECTBA).
Knaccudukanus BpegHbIX BEIIECTB IO BUAAM, arperaTHOMY COCTOSIHHIO, XapakTepy
BO3JICUCTBUST M TOKCMYHOCTU. KoOMILIEeKkCHOe JelicTBHE BpeaHBIX BemlecTB. IIpenenbHo-
JIOMYCTUMbIE KOHILIEHTPAllMW BPEIHBIX BEIIECTB. Y CTAHOBJIEHUE JOIYCTUMBIX KOHIICHTPALMMA
BPE/IHBIX BEIIECTB MPU MX KOMOMHUPOBAHHOM JCHCTBUU. XPOHUYECKHE U OCTPBIC OTPABJICHHUS,
npodeccuoHanbHble M HKOJIOTUYECKH OO0YCIOBIEHHbIE 3a00JeBaHMs, BbI3BaHHBIC JEHCTBHEM
BpE/IHBIX BellecTB. HerarnBHoe BO3/eiCTBIE BPEIHBIX BEUIECTB HAa cpeAy ooutanus. OCHOBHBIC
UCTOYHUKU TOCTYIUICHUS BpEAHBIX BEIIECTB B Cpeay OOWUTaHHSA: MPOU3BOACTBEHHYIO,
TOpOJCKYI0, OBITOBYIO. BbHonornyeckre HeraTHBHbIE (DaKTOPBI: MHUKPOOPTaHU3MBI (OakTepuw,
BUPYCHI), MAaKpOOpPTraHu3Mbl (pacTeHuss W >KUBOTHbBIC). Kiaccudukamms OHOTOTHUESCKUX
HETaTUBHBIX (DAKTOPOB U UX UCTOYHUKOB.

OcHo6éHble NPUHUUNDBL 3aUW4UMbL YeN06eKA U CPedbl OOUMAHUA Om 6PEOHBIX U ONACHBIX
¢axkmopoe npupoonozo, aHmpono2eHH020 U MEXHO2EHHO20 NPOUCXOIHCOCHUS

OcHOBHBIE NPUHLMMNBI 3alUThl. [IOHATHE O KOJUIEKTMBHBIX M HHJAMBHUAYAJIbHBIX CpPEICTBAaX
3aMIUTHL. 3alIUTa OT XUMUYECKUX HETaTUBHBIX ()aKTOpOB. MeTobl YyTHIN3alUU U TiepepaboTKu
AQHTPONOTEHHBIX M TEXHOTeHHBIX 0TX0M0B. Knaccudukamus orxonoB. CoBpeMeHHbIE METOIbI
YTUIU3AlUNA ¥ 3aXOpOHEHUs oTxoq0B. COOp U copTupoBKa OTX0A0B. OTXOABI KaK BTOPUYHBIC
MaTepuaibHble pecypchl. MeToabl mepepabOoTKH U pereHepauyd OTXOAOB. 3alura oT
HHEPIreTUUECKUX BO3JCHCTBUI U (HPU3NYECKHX TOJIEH.

Icuxodusnosornyeckre U IProHoMeTprUYecKre OCHOBBI 0€30MACHOCTH

[Icuxuueckue mnpoleccsl: NamsATh, BHUMAHUE, BOCHPUATHE, MBIILICHUE, YYyBCTBA, 3MOILIHH,
HaCTpOEHME, BOJIA, MoTuBauus. llcuxuueckwe CBOMCTBA:  XapakTep, TEMIIEPAMEHT,
MICUXOJIOTHYECKUE U COLMOJIOTHYECKUE THUIlbl Jrojed. [lcuxuyeckue COCTOSHUS: IJIUTEIbHBIE,
BpEeMEHHbIe, Nepuoanyeckue. UpesmepHble (GOpPMBbI MCUXUYECKOTO HamNpsikeHus. BrusHue
QIKOTOJIsI, HAPKOTHYECKMX U TICUXOTPOMHBIX CpPEACTB Ha Oe3omacHOCTh. (OCHOBHBIC
MICUXOJIOTMYECKHUE MPUYMHBI OIIMOOK U CO3aHUS OMACHBIX cuTyanuil. OcoOEHHOCTH TPYIIOBON
ncuxonorun. IIpodeccuorpamma. UMmkenepHas mncuxonorus. [lcuxomumarHoctuka. Bumel u
YCIIOBHS TPYIOBOM AestenbHOCTH. Knaccudukarus ycinoBuil Tpyaa. DproHOMHYECKHE OCHOBBI
0e30MacHOCTH. OProHOMHMKa Kak Hayka O TMPaBWIHHOW OpraHM3alMd  YeOBEUYECKON
NEeSTEIbHOCTH, COOTBETCTBUM TpyAa (U3MOIOTHYECKUM M TCUXMYECKUM BO3MOKHOCTSIM
yenoBeka, odbecneuenne 3pPpekTUBHOIN pabOTHI, HE CO3JAIOIIEH YrPO3bl IS 370POBbS YEIIOBEKA.
Cucrema “ 4YelmoBeK — MamMHa — cpena’.  AHTPONOMETpUYECKas, CEHCOMOTOpHas,
DHEepreTHyYecKas, OMOMeXaHWuYecKas M MCUXO(U3MOJIOTHIEeCKash COBMECTUMOCTh YEJOBEKa U
ManmHbl. Opranuzanus pado4yero Mecra.

3amuTa B Ype3BbIYAWHBIX CHTYaMAX

UpesBbiuaiinple  cuTyaruu. Krnaccudukanus 4pe3BBIYAMHBIX  CUTYyalMi: TEXHOTEHHEIE,
OPUPOJIHBIE, BOCGHHOTO BpeMeHH. [lOHSATHE  OMACHOTO  MPOMBIIIIEHHOTO  OOBEKTa,
Kiaccu(ukamms OmacHbIX OO0BEKTOB. Daszpl pa3BUTHS YPE3BBIYAMHBIX CcUTyanuii. OCHOBBI
IIPOTHO3UPOBAHUSA U IPEAYNPEKIACHUS UYPE3BblYaMHBIX cuTyanud. Iloxxkap u  B3phIB.
Knaccudukanmst BuaoB moxapoB W ux ocobenHoctu. Ilokapnas 3amura. Knaccuduxanus
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B3pbIBYATHIX BeLIECTB. PagualiioHHble aBapuM, UX BHJIbI, OCHOBHBIE OMACHOCTH M MCTOYHUKHU
paAMalMOHHONW OMAaCHOCTU. ABapuM Ha XMMHUYECKHU OMACHBIX OOBEKTaX, UX TPYIIBI U KIIACCHI
OMAaCHOCTH, OCHOBHBIE XHMHYECKH OINacHble 00beKThl. OO0mme Mepsl NpOoYUIAKTUKH Ha
XUMHUYECKH OMNAacCHbIX OOBeKTax. XUMHUYECKHMH KOHTPOJIb M XHMMHYECKas 3aliuTa. 3auura
HaCeJICHUs1 B Ype3BbIYAMHBIX cHUTyauusax. OpraHus3anus 3allUThl B MUPHOE U BOCHHOE BpPEM,
CrocoObl 3aIlIMThI, 3alIUTHBIE COOpPYKEHMs, uX Kiaccupukauusa. IIpoTuBopaananvoHHbIE
ykpbITus. OpraHusanus 5BaKyallud W3 30H 4Ype3BblUAlHBIX cHUTyanuil. Meponpusarus
MEIUIMHCKON 3amuThl. CpencTBa MHAMBHUIYAIbHOW 3aIUTHI U MOPSIOK MX HCIOIb30BAHHUS.
Crioco6b1 obecnieueHHs MCUXOJIOTUYECKON ycToitunBocTu HaceneHuss B YC. DkcTpeManbHbIe
cutyauud. Buabl skcTpeManbHbIX cuTyanuii. TeppopusM. OleHKa 3KCTpEeMabHON CUTYalHH,
npaBWiIa TOBEACHMs W obOecrieyeHus JIMYHOM Oe3omacHocTu. DOpMBI  peakuuu Ha
SKCTPEMANIbHYIO cHUTyaluoo. llcuxosmornyeckass yCTOMYMBOCTh B 3KCTPEMAJIBHBIX CUTYyalUsX.
CrnacarenbHble pabOTHl MPHU YpPE3BBIYAHHBIX cHUTyauusx. OCHOBBI OpraHU3allMM aBAPUIHO-
cracaTeNbHBIX U JIPYIrHMX HEOTIOXHBIX paboT. CrocoObl BeleHUs cracaTteilbHbIX pabdoT mpu
Pa3JIMYHBIX BUAAX YPE3BbIYANHBIX CUTYALIUM.

4. Komnerenuunu, (popMmupyembie B pe3yjibTaTe OCBOCHUS IMCHUILINHBI:
. CHOCOOHOCTBIO HCIIONB30BATh MPUEMBI MEPBON IOMOIIH, METOMbI 3aUTHI B YCIOBHUSX

ype3BbrYaitHbeIx cutyaruii (OK-9).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs

B pesynbrare ocBOEHUS AUCLUIIIINHBI CTYAEHT AOJIAKEH:

3HaAMb:

° IMPUHIUIIBL 6C3OHaCHOCTI/I KU3HCACATCIBHOCTU U MMOPAJAOK IPUMCHCHUS UX B pa60Te;

o NpaBOBbIC, HOPMATUBHO-TEXHWYECKHE W OPraHU3aIlMOHHBIC OCHOBBI 0E30MaCHOCTH
KHU3HEICATEIIbHOCTH, CPEIICTBA, METOIBI MIOBBIIICHHS O€30MIaCHOCTH;

ymembp:

o UACHTUPUIMPOBATH OCHOBHBIE OTTACHOCTH Cpe/ibl OOUTaHUsI YEIOBEKa,

o BBIOMpATh METOJbl 3alUThl OT ONAcHOCTEe NPUMEHUTENbHO K cdepe cBoei
npodecCuoHaNbHOM e TeIbHOCTH;

. BBIOMPATH CIIOCOOBI 0OecTieyeHn s KOM(POPTHBIX YCIOBUI )KU3HEACATEIBHOCTH;

enademp:

o HaBbIKaMU oOecredeHuss Oe30MacHOCTH JKU3HENEATENIbHOCTH B IPOM3BOACTBEHHBIX,
OBITOBBIX YCJIOBUSAX U B UPE3BbIYAWHBIX CUTYaAIUAX;

. HaBBIKaMH OKa3aHUs NEPBON MEIULIMHCKOW MIOMOILH.
6. O0mas TPy10€eMKOCTh AU CIUIJINHBI:
2 3a4yeTHbIEe eqUHULBI (72 yaca).
7. @opmMa KOHTPOJIA:
[IpomerxxyTouHas arrecTanus — 3a4eT (2 ceM.).

MartemaTuka

1. MecTo tucuMnnHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl

Hucnunmuaa «MaTtemaTuka» BXOAWT B 0a30Byr0 YacTh Oyoka bl  «/lucuuminHb
(MomynH )» Kak obsi3aTenbHas qucrumminHa b1.5.13.

2. llei4 0OCBOEHHUA JUCHUIIHHBI:

. dbopMUpOBaHUE y CTYIEHTOB OCHOBHBIX MPEJCTABICHUN M MOHATUH (yHIAMEHTAIHLHOTO
MaTeMaTHYeCKOro  OOpa3oBaHMs, 3HAHUH  OCHOBHBIX  Da3lEIOB  COBPEMEHHOTO
MaTEeMaTH4YECKOT0 aHaJlM3a ¥ OCHOB JIMHEHHOU anreOphI;

. oBJIaJieHHe 0a30BBIMU NMPHUHIUIIAMU U TIpueMaMu T (epeHIIMaIbHOTO U UHTETPAIEHOTO
WCYHCIICHUS; BEIPAOOTKA HABBIKOB PEIICHUS MPAKTUICCKUX 3a/1a4.

3. Kpartkoe cogep:xanue JUCUMILIMHBI

DJIeMeHTHI JINHeIHOH aredpbl

Omneparun Haa Matpuniamu. Onpenenutenu. Panr matpunpl. OOpatHas matpunia. MarpudHbie

ypaBHeHus1. MccinenoBanue cucreM JIMHEWHBIX ypaBHeHud. Meron ['aycca. Pemenue cucrem
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JUHEHHBIX ypaBHEHUU C momoinsio oOpatHOoi Matpuisl. @opmynsl Kpamepa. OnHopoaHbie u
HEOJHOPOIHBIE CUCTEMBI JINHEWHBIX YPaBHEHUM.
BexTopHnas anredpa
PaBeHncTBO HampaBiieHHBIX OTpe3koB. [loHsaTHe cBoOOmHOTO BekTopa. CIOKEHHE BEKTOPOB.
OTtHolleHnEe OTpEe3KOB. YMHOXKEHHE BeKkTOopa Ha uucio. KoopauHaTel Ha mnpsMoi. JIuHelHas
3aBUCHUMOCThH BEKTOPOB. ['eoMeTpruyecKuii CMbICIT TMHEHHOM 3aBUCUMOCTH. ba3uc u KoopAnHATHI
BEKTOpA. Y CJIOBYs JINHEWHON 3aBUCHUMOCTH BEKTOPOB B KOOPANHATAX.
KoMmuiekcHble yunciia
Omnpeznenenue KoMIUIeKCHOro yucia. PasHble GopMbl KOMIUIEKCHOTO uucia. Omepanuu Haja
KOMILJIEKCHBIMH YHCIIAMHU.
DOYHKIUN U CIOCOOBI 3aJaHUI
Onpenenenne QyHKIUUA. AHATUTHYECKOE, TabIMyHOe W Tpaduueckoe 3agaHue (OYHKIIHH.
IlorpemHocTn  BbluMcneHud.  YucenoBas — mocienoBaTenbHOCTb.  [Ipenen  uucinoBoi
MocJe0BaTeIbHOCTH. BTopoil 3ameuarenbHblidi mpeaen. Teopembl o mnpenenax. [lepBsiit
3aMeyvaTeNbHbIN peael. beckoneuno Manbie 1 6€CKOHEUHO OOJIBIINE TUCIUILIHHEL.
JAnddepennuanbHoe HCHUCTCHUE
[IpousBonnas ¢pynkuuu. Tabnuia Ipou3BOIHBIX 3JIEMEHTapHBIX QYyHKIUH. ['eomeTpudeckuit u
MEXaHWYECKUM CMBICH Tpon3BoaHON. HenpepriBHOCTE pyHKkmuii. Teopemsr Pomis u Jlarpanxka.
[IpousBonnas cnoxHOM W oOpartHoil ¢ynkumid. duddepenuman ¢ynkumit. HccnemoBanue
GYHKIIHHA ¢ TOMOIIBIO TPOU3BOAHON. AcuMNTOTHI PyHKIUN. [TocTpoenne rpadgukoB GpyHKITHI.
HHTerpansHoe HcYUCIeHUE
[TepooOpaznast ¢ynkuums. CBoiicTBa TmepBooOpa3Ho ¢yHKIMU. Tabnuia OCHOBHBIX
uHTerpanoB. Heonpenenennslii uHrerpan. OnpeneneHHblii uHTerpan. ®opmyna Herorona-
Jletioauma. OCHOBHBIE METO/IBI UHTETPUPOBaHUs. IHTErpupoBaHUe parimoOHAIBHBIX BRIPAKCHHM.
WHrerpupoBanne uppalMOHAIbHBIX BblpakeHUl. VIHTErpupoBaHue TPUTOHOMETPUUYECKUX
BeIpakeHnii. HecoOcTBeHHBIN nHTETpal. [IpuMeHeHne HHTerpasioB JIJIsl HAXOXKICHUS TUTOIIAICH,
00beMoB. [IprMeHeHre HHTETrpajIoB i HAXOXKJCHHUS TUIOIAAN TOBEPXHOCTH.
DYHKIUM MHOTHX IePeMEeHHBbIX
[lonartue QyHKIMM HECKOJIBKUX MEpEeMEHHBIX. I'paduk W JTUHMKM YpOBHS (DYHKIMH IBYX
nepemeHHbIX. [Ipenen ynkuuu B Touke. HempepbIBHOCTh PYHKIMM B TOUKE U Ha MHOKECTBE.
YactHble IIPOU3BO/IHBIE. ITonHpIit mddepennnan. JIuneapuzauus byHKIUH.
JuddepenunpoBanme ClIOKHBIX U HeSIBHBIX (yHKIUI. KacaTenbHas U HOpMalib K TOBEPXHOCTH.
YactHble npousBoAHbIE U AU(QepeHnnansl BHICIIUX MOPSAKOB. DKCTpeMyM (YHKIMH ABYX
MIEPEMEHHBIX.

4. Komnerennun, gopmupyembie B pe3yJibTaTe 0CBOCHHUSI AUCHHUIIINHBIL
. CIIOCOOHOCTh  MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLMILIUH

B nipodeccuonanbHOM nesreasHocT (OITK-3).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs

B pe3ynbpTaTe 0CBOCHMSI TUCIMILIMHBI CTYJEHT AOJIAKEH

3HamMy:

o oTpeseNieHusl, TEOPEMbl, MOJIXOJbl K PEIIEHUIO 3a7ad M3 OCHOBHBIX pa3[elioB BBICIICH
MaTeMaTHKHU;

o TCOPCTUKO-MHOKCCTBCHHBIC OCHOBBI MATCMATUYCCKUX JUCHUIIIINH;

o OCHOBHBIE MaTeMaTHYeCKHe (PYHKIIUU U UX CBOICTBA;

o BBIUHCIIUTENIbHBIE U ONIEPAIlMOHHBIE METObI 0OPa0OTKH YHCIIOBBIX BEIMYHH;

o MeTo bl UG hepeHIINalIbHOTO U UHTETPaIbHOTO UCUUCTICHUS;

. METO/bl U MHCTPYMEHTHI TUHEHHOM areOpsl;

ymemb:

] cTporo GopMyIUPOBATh YTBEPKACHHS M TOKA3hIBATh TEOPEMBI;

° OMNPCACIIATh AJITOPUTMBI U ITPpaBUJIa JJI1 BBITTIOJHCHUSA YHUCJIICHHBIX paCYCTOB,

o aQHAJIM3UPOBATh KOHEUHBIH pe3ynbTaT U 3QPEeKTUBHOCTD Pealn3yeMbIX METOIOB;
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e1aoemsp:

. MaTeMaTUYeCKUM anmaparoM M TMPUMEHSATh €ro [Uisi TOYHBIX W HPUOIMIKEHHBIX
(OLIEHOYHBIX ) BEIYUCIICHUH;

. CIIOCOOHOCTBIO TPEJCTABIATH YHCIOBBIE JaHHBIE W pE3yNbTaThl B BUJAE HAIJIATIHBIX
rpauKoB U JUarpamm, MOKa3bIBAIOIUX OCHOBHbBIE 3aKOHOMEPHOCTH;

. YMEHUEM CaMOCTOSITENILHO MOJIb30BATHCS CIPABOYHBIMU MaTEpHAJIaAMU;

. HABBIKAMU MPAKTHYECKOTO MCTOIH30BaHUS 0a30BhIX 3HAHUI U METOJIOB MATEMATHKH.

6. O01mast TpPy10eMKOCTh JUCHUIJINHBI:

6 3aueTHBIX eauHMIl (216 gacoB).

7. ®opMa KOHTPOJIA:

[TpomexxyTounast arrectanus — 3a4et (1 cem.), ak3ameHsI (2 cem.).

HNudopmaruka

1. MecTo nucuHUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOTrPaMMbl

Huctmmmaa «MHopmaruka» BxomuT B 0a3oBylo 4acTh Onoka bl «Jlucuumnauab
(Momynn)» Kak o0s3aTenbHas aucturumaa b1.5.14.

2. llenn ocBOeHMS TMCHUILIMHBI:

. BOCIIMTaHHE Y CTYJIEHTOB HH(POPMAIMOHHON KyIbTyphbl, (OPMHUpPOBAHUE OTUETIUBOIO
NPEJCTaBICHUS. O POJU OSTOM HAyKM M 3HAHUH O COBPEMEHHBIX HMH()OPMAILMOHHBIX
TEXHOJIOTHSIX.

3. Kpartkoe cogep:xanue JUCUMILIMHBI

HNudpopmanus, MHPOPMALMOHHBIE TEXHOJIOTHH

[Tonsitne mHbopmarmu. CroiicTBa mHPopManmu. Bunbl naHpopManmu. O0beM U KOJTHMYECTBO

uHpopmanuu. DPopmbl mpencTaBieHuss W nepenaun uHpopmarmu. Ilpeamer uHboOpMaTHKH.

NudopMalinoHHble TEXHOJOTHM, JTallbl MX pa3BUTUS M KiIacCHPUKaUUsA. ODBOJIIOLUS

KOMIIBIOTEPHOU TEXHUKH.

Cnoco0bl npeacraBjieHls: HHpOpMaIUU

Cuctembl cuucnenus. Kox, koaumpoBanue U jaekoaupoBanue uHPopmauuu. Koxuel s

MpEJICTaBICHUS YHCEN, CHMBOJIOB U M300pakeHuH, ayauo- u Buaeo- nopmanuu. CucteMHbIN

MOJIXO0J] B MOJICTTUPOBAHUU cHCTEM. TUIbl HHPOPMAITMOHHBIX Mojenei. DopMbl mpeacTaBIeHus

MH(GOPMALIMOHHBIX MOJENEH.

XpaHeHnue u 00padoTka nHpopmanun

ApxuBanus. Buasl apxuBaruu. Metonpl cxatust uHbopmamnuu. VIcTopusi pa3BUTHS CPEICTB

BerauciautensHot TexHuku (BT). I[lokomenns OBM ©u uX OCHOBHBIE XapaKTEPUCTUKH.

Knaccudukammst coBpemennnix cpenacts BT. OcnoBupie Omoku [IK w ux Ha3HaveHwme.

[lepudepuiinpie ycTpoiicTBa M HX XapaKTEPUCTHKH. 3allOMHUHAIONIME YCTPOMCTBA M UX

XapaKTEPUCTUKH.

TexHu4eckue cpeacTBA peajJn3anuy HHPOPMAIMOHHBIX IIPOLECCOB

DJIeMEHTBl M CTPYKTypa OCHOBHOM TMaMsATH KOMIIbIOTEpA. BHENIHHWE 3amoMHUHAONINE

ycTpoiicTtBa. LleHTpanbHbii  mpoueccop. MeToapl MUHHUMHU3ALUMU  JIOTUYECKUX  CXEM.

ApudmeTndeckue u Jorudeckue KoMaHabl. BzaumonecTBue ¢ IpyrumMu ycrpoictamu. Jpyrue

THUIIBl APXUTEKTYPbl KOMIIBIOTEPOB.

IIporpammHoe obecnieyeHune

O0630p mporpammuoro obecrnedenus. OnepanMOHHBIE CHUCTEMBI. DBOJIOLMS ONEPAI[HOHHBIX

cucteM. BBoa-BeiBox 1 (paitioBast cucrema. Jlormueckas u pusnyeckasi opranuzamys ¢GpaiinoBoin

cucrembl. Qaiinossie omnepauuu. Ilpukinaanoe mnporpammHoe obecneuenue. Kiaccuduxanms
nporpaMMHoro obecneueHusi. IlakeTsl mnpukiaaaHeiX mporpaMM. OCHOBBI HCHOJIB30BaHUS

MPUKIATHBIX MPOrPaMM OOIIEro Ha3HAYEHUS: TEKCTOBBIX PENAKTOPOB, AJICKTPOHHBIX TaOIHII,

cucreM ymnpasienus 6azamu gaHHbBIX (CYB]]), rpagudeckux penakTopoB, MaKeThl CTaHIAPTHBIX

nporpaMMm opUCHOTO HA3HAYCHHSI.
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Mopean pemeHusi (PYHKIMOHAJBHBIX M BBIYHCIUTEIBHBIX 32124
OcHoOBHBIE TOHATHA. MopaenupoBaHue Kak MeToj To3HaHusd. Kraccudukarus BHIOB
MozenvpoBaHus. Marematuueckue Mogenu. IlocTtpoeHue  MaTeMaTH4ECKOM  MOJECIIH.
Nudopmanmonnsie monmenu. HasHauenwe u Buabl MHGOpPMAIMOHHBIX Mojenei. OCHOBHBIC
ATanbl KOMIIBIOTEPHOTO MOJICIUPOBAHUSL.
Komnbrorepusbie cetu. OCHOBBI 321U THI HHpOpMAIK
OnpeneneHre KOMITBIOTEPHOW CETH W OCHOBHBIE TpPEOOBaHWsS, MPEIBSIBISEMBbIE K CETSM.
Knaccudukammst cereit. Monens B3aUMOACHCTBUSA OTKPBITHIX cUCTeM. CeTeBbIe MPOTOKOJIBI.
Anpecaiuss B KOMIBIOTEPHBIX ceTax. bezomacHocTs. CeTeBoe 000pYyIOBaHHME W JIMHUU CBS3H.
Coob6mectBo «MuTepreTy. Ilonck w nyOnukamms wuHpopmammu B HWHTepHere. CereBoe
oO1ieHue.
Nudopmanmonnas crpykrypa Poccuiickoit @enepanuu. Uadpopmanmnonnas 6e3omnacuocts (MbB)
U €€ COCTaBISIOMIME. YTPO3bl O6e30macHOCTH MH(pOpMalMu U UX Kiaccudukaius. OCHOBHbIE
BUJIbI 3amuiaeMoit nadopmaruu. [Ipodnemsr Ub B MupoBom coolriecTBe. 3akoHOAATEIBHBIC U
UHBIE TIPaBOBBIE aKkThl P®, perymupyromue npaBoBble oTHouieHus B cpepe Mb u 3ammrer
rocynapcTBeHHOM TaiiHbl. Cuctema opraHoB obOecmneuenus Wb B P®. AamunucrpaTuBHO-
NpaBoBasi U YrOJIOBHAs OTBETCTBEHHOCTh B HWHGPOPMAIMOHHON cdepe. 3ammra OT
HECaHKIIMOHUPOBAHHOTO BMEUIATENbCTBA B MH(GOPMAaIlMOHHBIE TTPOLECCHI.
AJITOPUTMBI M AJITOPUTMHU3ALUS
[Tonsatue anroput™ma. IlpencraBinenue anroputma. Coznanve anroputMa. MrepanvoHHbIE U
PEKYpPCHUBHBIE CTPYKTYpBl. D(PQPEKTUBHOCTh M MPABHIBHOCTh anroputMma. IIpoctedmmii s3bIk
nporpammupoBanusi. Mammuasl Tetopunra u [locta. Beraucinmpie 1 HEBBIYUCIUMBIC ()YHKITHH.
ANTOPUTMHUYECKAS CII0KHOCTD 3a/ad.
SI3bIKH IpOrpaMMupoOBaHUS
Uctopuueckuit 0630p. KoHnenuuu TpaguiMoHHOTO MmporpaMMupoBanusi. CTpYKTyphl JTaHHBIX.
MaccuBbl. Criucku. Creku. Ouepenn. JlpeBoBuaHbIe CTPYKTYphl. I[lpomeaypsl u dyHKIHH.
Peanmzanus si3pika. OOBEKTHO-OPUEHTHPOBAHHOE MporpamMmupoBanue. [IporpamMmupoBanme
napajuIeNTbHbIX IPOILIECCOB. JexnapatuBHoe IpOrpaMMHUPOBAHUE. DneMEeHTbI
MpOrpaMMHUPOBAHUS HA AITOPUTMUUYECKOM SI3bIKE BBICOKOTO YPOBHSI.
4. Komnerenuunu, (popMmupyembie B pe3yjibTaTe 0CBOCHUS U CIUIINHBI:
. CIOCOOHOCTh ~ pemiaTh  CTaHIAPTHBIE 3aJadyd  Npo(ecCHOHANBHON  JeSITeThbHOCTH
C WCTOJh30BaHUEM COBPEMEHHBIX HWH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
C y4€TOM OCHOBHBIX TpeOoBaHuii nHpopMannonHoit 6e3onacHoctu (OITK-4);

. CHOCOOHOCTh K TOHMCKY M TEpBHYHOW OOpabOTKE HAy4YHOW W HAayYHO-TEXHHUYECKOM
nndopmanuu (OI1K-5);

. CHOCOOHOCTh TOJYy4YaTh W 00padaTbiBaTh pe3yabTaTbl HAYYHBIX JKCIEPUMEHTOB C
MIOMOIIbIO0 COBPEMEHHBIX KOMIBbIOTEPHBIX TexHOIorui (I1K-5);

o BJIaJICHUE HaBBIKAMU IPEJICTABICHUS MOJYyUYEHHBIX PE3YJIbTaTOB B BHJE KPATKUX OTYETOB

u nipesenTanuii (I1K-6).
5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pesynbpraTe 0CBOCHMS IUCHUIUIMHBI CTYACHT A0JIZKeH:

3Hamy:

. OCHOBHBIE CBEIECHHMA O JIHUCKPETHBIX CTPYKTypaxX, MCIOIB3YEMBIX B IEPCOHAIBHBIX
KOMIIBIOTEPAX;

. OCHOBHBIE aJITOPUTMBbI TUIIOBBIX YHACIEHHBIX METOAOB PELICHUS MaTEMAaTUYECKUX 3a1a4;

. OJIMH U3 S3BIKOB IIPOrPaMMUPOBAHUS;

. CTPYKTYPY JIOKAJIbHBIX U TTI00AJIbHBIX KOMITBIOTEPHBIX CETEH;

ymemo:

. MPUMEHATh MaTeMaTHYECKHe METOJbl TMPU pEImIeHHH MNpodeCcCHOHANBHBIX —3aaad
MOBEIIIEHHON CIIOKHOCTH;

. paboTaTh B KAYECTBE MOJIH30BATES IEPCOHATLHOTO KOMITHIOTEPA;

. WCIIOJIh30BaTh BHEIIHKE HOCUTETN HH(GOPMAIINH 1711 0OMEHa TaHHBIMU MEXKIy MalllMHAMH,
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o CO371aBaTh PE3EpPBHBIC KOMHHM apXUBBI JAHHBIX M MPOrPAMM, HCIOJIb30BAaTh SI3BIKH M
CUCTEMBl MPOTPAMMHUPOBAaHUS MJI pELIEeHUs NpoQecCHOHANbHBIX 3anady, paboTarh ¢
MPOrPaMMHBIMH CPEICTBAMHU OOIIETO HA3HAYCHUS,

enademp:

. METOJIaMU  MOCTPOCHHSI MaTEeMAaTHMYeCKOH Moaenu mnpodecCHOHANBHBIX 3adad U
COJIepKaTEIbHOM UHTEPIIPETAIIMU TTOJYYCHHBIX PE3YJIbTATOB;

o METOJIaMHU TIoMcKa U oOMeHa nHpopManuel B r0OATbHBIX U JIOKAaJbHBIX KOMIBIOTEPHBIX
CeTsIX;

. TEXHUYECKMMH ¥ TPOTPaMMHBIMH CpPEICTBAMHU 3aIlUThl HHPOpMAIUU mpu padoTe C
KOMITbIOTEPHBIMH CUCTEMaMHU, BKJIFOUast IPUEMbl aHTUBUPYCHOU 3aIlIUTHI.

6. O0mas Tpy10eMKOCTh TUCHUIIMHBI:

2 3a4yeTHbIC eauHULIBI (72 yaca).

7. @opma KOHTPOJIA:

IIpomexyTouHas aTTecTanus — 3a4eT (2 cem.).

duzuka

1. MecTo tucuMnanHbI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/IbHOIM NPOrPaMMBbl

Hucnunnuna «®u3ukay BXOAUT B 6a30BYI0 YacTh 0yioka b1 «/luctumimuabl (MOIyIN)» Kak
obs3atenpHas aucturinHa b1.6.15.

2. lle14 0OCBOEHHUA JUCHUILIHHBI:

. MOJTy4YEeHUE CTYJACHTAaMHU OCHOBOIOJATAIONIUX NPEICTaBICHU O (yHIaMEHTAIBEHOM
CTPOCHUH MaTepud U (PU3NYECKUX MPUHIUMNAX, JEKANMX B OCHOBE COBPEMEHHOU
€CTECTBEHHOHAYYHOW KapTUHBI MUPAa;

. dbopMupoBaHHE Yy CTYIEHTOB COBPEMEHHOTO €CTECTBEHHOHAyYHOTO MHPOBO33PEHHUS,
pa3BUTHE HAYYHOT'O MBIIICHUS ¥ PACHIUPEHUE UX HAYYHO-TEXHUUYECKOTO Kpyro3opa.

3. Kpartkoe cogep:xanue JUCUMILIMHBI

MexaHuka

Kunemamuxka

[IpeameT u MeTo I MeXaHUKHU. KpaTkuii HCTOPUYECKU 0030p pa3BUTHS MEXaHHKH.
Paguyc-BekTop MarepuanbHO Touku. KnHeMaTnueckue ypaBHEHHUs ABW)KEHUS MaTepUaibHOU
TOYkH. TpaekTopusi MaTepuaibHOW TOUku. BekTop mnepememeHusi. CKOpocThb. YCKOpEHHE.
KpuBonuneiinoe npukenue. TaHr€HIIMATBbHOE U HOPMAJIBHOE YCKOPEHHS.

Junamuka mamepuanvhoii mouku. Bcemupnoe mazomenue

Ilepeii 3akoH Herorona. Ilonstue o cwie. Macca. Bropoii 3akoH Herorona. I[IpuHnmn
HE3aBUCUMOCTH AcicTBUs cui. Tperuit 3akoH HeioroHa. [IpeobpazoBanue koopaunar ["amwmies
M MEXAaHUYECKUW  TMPUHLUUI  OTHOCUTENBHOCTH. (OCHOBHOE  ypaBHEHHE  JIMHAMHKHU
MOCTYNATENbHOTO JBW)KCHUS MaTepualibHOW Touku. Mmmynbc matepuanbHOW TOUKH. LleHTp
MHEPLIUN CUCTEMBI.

Onepeusn u paboma

OcHOBHBIE TIOHATUS 00 SHEPrUM MEXaHW4ecKoi cucrembl. Pabora. KoHcepBaTuBHBIE CHIIBI.
VYcnoBue MOTEHIMAIBHOCTH CHIIOBOTO Mojs. MomHocTe. Bunbl sHEprun. 3akOoH COXpaHEHUs U
IIPEBPALICHUS] SHEPTUU.

Junamuka epawiamenvnozo 06uiceHus meepoozo mena

Bropoi1 3akoH HproToHa 11 BpallaTelbHOrO IBMXKEHUS M €ro aHaiuu3. MOMEHT UMITyJbca
MaTepUalIbHOM TOYKM M TBEpAoro tena. OCHOBHOE ypaBHEHHE AMHAMUKH BpallaTeIbHOIO
JBUKEHMSI. 3aKOH COXPaHEHHUs MOMEHTA KojudecTBa ABMKeHUA. ['mpockomn. ['mpockonuueckuii
addext. Kunernueckass sHeprusi Bpamiaromierocss tejaa. Pabora BHEMIHMX CHJI TIPH BPAIICHUH
TBEPAOTIO Tea.

Cneyuanvhaa meopusa OmHOCUMENbHOCHU

[IpeobpazoBanus JlopeHma. OQHOBPEMEHHOCTh COOBITUN B pa3HBIX CHUCTeMax oTcuera. J[nmHa
Tel B pPa3HbIX CUCTeMaX. PEISITUBHCTCKHI 3aKOH CIIOKEHUS CKOpocTeil. PensiTuBUCTCKUI
HMITYJIbC.
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Konebanua u ¢onnui

OcHoBHBIE TIOHATUS U onpeneneHus. Konebanus moa necTBUEM YIPYTo CHIIbI (TPY>KUHHBINA
MasTHUK). DHeprusi kojeOmomierocst tena. OCHOBHOE ypaBHEHHE TapMOHHUYECKUX CBOOOHBIX
KoJjeOaHuii. MareMaTnyeckuii U puzndeckuii MasTHUKU. CII0OKEHNE MEXaHMUECKUX KOJICOaHMIA.
3aryxatomue Konebanus. BoiHy)xeHHbIE Koslebanus. MexaHnueckue BOJHBI. PacripocTpanenue
BOJIH B ynpyroi cpezae. BomHoBoe ypaBHeHnue. JHeprusi BojHbl. OObeMHas TIOTHOCTh YHEPTUU
BOJIHBL. [I10THOCTH MOTOKA 3HEeprun. Bekrop YMoBa. Ctosune BOJIHBI.

MougexkyasipHasi (U3MKa U OCHOBBI TEPMOJAMHAMUKH

Ocnoevt mepmoouHamuku

OCHOBBI TEPMOAWMHAMHUKH. TEePMOAMHAMHUYECKHUNT H MOJEKYISIPHO-KMHETUUYECKUN METOJ
MCCJIEIOBAHMS SIBJICHUM NPUPObl. TepMOAMHAMUUYECKOE COCTOSIHUE Tejla. BHyTpeHHss sHeprusl.
PaGota raza. IlepBeiii 3akoH (Hawaso) TepMoanHaMuKH. OCHOBHBIE TOHATHS O TEIUIOEMKOCTH
BemlecTBa. M3oxopuueckuii mpouecc. M3o0apuueckuii mporecc. OOpaTuMble 1 HeoOpaTUMBbIe
nponeccbl. Kpyrosoii npouecc. [ukn Kapuo. Bropoe navaino tepmogunamuku. [IpuBenennas
terora. PaBeHcTBO (HepaBeHcTBO) Knaysmyca. Teopema Knaysmyca. Ourponusa. CsoiicTBa
sHTponun. OU3NUECKUN CMBICT SHTPOIUH.

OcCHOGbL MONEKYNAPHO-KUHEMUYECKOTL Meopuu 2a306

Brenenne. OcHoBHOe ypaBHeHne MKT wupeanbHbix razoB. Temmeparypa. Pacnpenenenue
SHEPIUU 1O CTEMIEHSIM CBOOOIbI MOJICKYJIbl. BHYTpeHHSISI SHEpTrHs UACaIbHOTO ra3a.
Onpeodenenue KoIghpuuuenma nosepxnocmuo2o namsadxcenus dxcuokocmeu. Onpeodenenue
CKopocmu 36yKa Memooom cmoauux ¢onn. Cmamucmuyeckue pacnpeoenenus
Pacnipenenenrie Mojekysn mo CKOpPOCTSM. 3aKOH pacHpeieseHHs MOJEKYJ WACalIbHOro rasa
BO BHEIIHEM CWJIOBOM Iosie. Pacmpenenenue paeineHuss mno BeicoTe. (CpenHee 4HUCIIO
CTOJIKHOBEHHUH W CPEIHsIs IJTMHA CBOOOIHOTO ITpobera MoJieky. SBnenus nepenoca. Juddyszus.
TermmonpoBogHOCTh. BHYyTpeHHEE TpEHUE.

Onpeoenenue koIpguyuenma enympenneco mpenus y3ncuokocmu. Peanvnuie cazvt
VYpasHeHnue Ban-nep-Baansca. Bnaxxnocts Bo3gyxa. [IoBepXHOCTHOE HATSKEHUE. CMAaYUBAHUE U
HecmaunBanue. Kanwuisipasie sinenus. ®opmyna Jlanmnaca.

DJIEKTPUYeCTBO U MarHeTHU3M

OcHo6Hble 3aKOHbL U XAPAKMEPUCMUKU ITIEKMPULECKO20 NOJIA 8 8AKYYyMe

[ToTeHIMANBHOCTD 3IEKTPUUYECKOTO MOJSA. DIEKTPUUECKOE I10JI€ B JUMIEKTpUKax. IIpoBonHuKH
B JJIEKTPUYECKOM TIOJIE. DHEPIHsl CUCTEMBI 3apsKEHHBIX TeNl. 3aKOHBI ITOCTOSIHHOTO TOKa.
Teopema l'aycca s IuaneKTpukoB. Bektop anexkrpudeckoil mHAykuuu. llomspuzyemocTts u
JUDJIEKTpUYecKass  NOpOHHUIAeMocTb.  CErHeToaNeKTpUuKkHd. ['paHWuyHble  yClIOBUS A
AIIEKTPUYECKOTO TOJIS.

Maznummnoe none

MarautHoe moje B BaKyyMmMe. OHEpPrMs M CHUJIbl B MarHUTHOM Moje. MarHutHoe Ioie B
BEIIECTBE.  DJIEKTpOMarHutHass MHAYKOUA. OcHOBbI  Teopuu  MakcBemna.  DHEprus
3JIEKTPOMArHUTHOTO MOJIA. DIEKTPOMArHUTHbIE KOJICOAHUs M BOJIHBI.

Onruka

I'eomerpuueckas ontuka. CBeT. 3akoHBl TIeOMETpUUYECKOM onTukd. JIMH3BL 3epkana.
Onrtuueckne mpubopbl. a3 kak onTudeckas cucrema. BomHoBas ontuka. MHTepdepeHus
cgera. Jludpaxuus cBera. B3aumoneicTBre cBeTa ¢ BEIIECTBOM.

DuU3UKa AaTOMOB U AaTOMHBIX SIBJICHUI

Muxkpomup. OCHOBHBIE 3Tanbl pa3BUTUS MUKpoMupa. COBpeMEeHHbIE MPEJCTaBIeHU 00 aToMe,
[Topsinku pU3MYECKUX BENHYMH B PU3NKE MUKpoMUpa. BosHbI 11 KBaHTHI. TeTIoBOM U3TydeHHE.
@®opmyna [lnanka. @oTOHBL. DHEpruss U UMIYIbC (HOTOHOB. 3aKOHBI TEIJIOBOTO H3ITyYCHHS.
Yactumel 1 BonHBL. KopmyckynsapHo-BogHOBOM ayanusm. ['mmoteza ne bpoiinsa. dudpakmms
251eKTpOHOB. BosHoBOM naker. CooTHOLIEHNE HeonpeneneHHocTe. YpaBHenue Lllpenunrepa.
OIHORIEKTPOHHBIM aTOM. ATOMHBIE CHEKTpbl. CepHalibHbIE 3aKOHOMEPHOCTH B JIMHEWYATHIX
cnekTpax aromoB. OmbiTel Pesepdopna. Mogens atoma Pesepdopna-bopa. YpoBHu sHepruu
aroMa Bojoponaa. YpasHenue lllpenunrepa nns aroma Bomopoaa. CTanMoOHapHBIE COCTOSHHS.
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OHepreTudeckuil crnexkrp. MHOrosnekTpoHHbele aTtombl. CTaTHUCTUYECKUE paclpeiesieHus
®epmu-/lupaka u boze-Ditnmreitna. bo3onsr u depmuonsl. Hepa3znuuuMocTs OAMHAKOBBIX
mukpouactuil. [lpuamun Ilaynu. CuMMeTpudHble U aHTHCUMMETPUYHBIE BOJTHOBBIE (DYHKIIHH.
3amnojHeHUe AJIEKTPOHHBIX obOojouek. Ilepmommueckmii 3axkon J[.M. MenneneeBa. VYwuer
B3aUMOJICUCTBUS IEKTPOHOB B MHOT'OXJIEKTPOHHBIX aromax. Meron Xaprpu-Poka. BekropHas
Mozenb aroma. [IpaBmino XyHaa. DIeKTpOMarHuTHEIE TIEpexoAsl B aroMax. CiuH-OpOUTaIBHOE
B3aUMOJICUCTBUE B aTOMaX. MyJIbTUIUIETHOCTb DHEPreTUYECKUX YPOBHEU W JIMHUM W3JIy4CHUS.
[IpaBuna or6Gopa. CrmoOHTaHHBIE W BBIHYXKIEHHBIE TEpexoabl. BpemMeHa XU3HM aTOMOB B
BO30Y)KJICHHBIX  COCTOSIHUAX. VHTEHCHBHOCTh  CHEKTPaJbHBIX JMHUH. CHcTemaTuka
CIIEKTPAJIbHBIX TEPMOB U CIIEKTPbl MHOT'O3JEKTPOHHBIX aTOMOB. YPOBHU 3HEPIMHM M CHEKTPHI
aTOMOB HIEJOYHBIX MeTaioB. (Cxema ypOBHEH OJHEPruM ILEJIOYHO3EMEIBHBIX aTOMOB.
PentrenoBckue cnekTpbl. XapaKTepUCTUYHOCTh PEHTICHOBCKUX CHEKTPOB M UX OCOOEHHOCTH.
3akoH Mo3znu. JlyOneTHbI XapakTep PEeHTI€HOBCKUX CHeKTpoB. Dddekr Oxe. Morekyna.
Xumnueckasi CBsA3b. MoOHHBIE panuycel. ['eTeponoJisipHble W TOMEOIOJSPHBIE MOJIEKYJIBI.
Anmnabatuyeckoe mnpuOMKeHHe. Pas3neneHue JBWKEHUS MOJIEKYJBI Ha  3JIEKTPOHHOE,
KosnebaTeslbHOE M BpalaTtenbHoe. BpamatenbHo-kose0aTeabHble CHEKTPBl.  DJIEKTPOHHO-
KoJie0aTeIbHO-BpaI[aTelIbHBIE CIIEKTPhl  BYXaTOMHBIX Moyiekyd. [IpaBuma otbopa mns
MoOJIeKYJsIpHbIX criekTpoB. [Ipuniun ®panko-Kounona. [Ipegauconunanus. CruionHbie CIEKTPhI
JIByXaTOMHBIX MOJIEKYJ. MHoroaromuble MoijeKynabl. Cummerpust monekyn. KonebarenbHblid
CHEKTp MHOT0AaTOMHBIX MoJyiekyd. KomOuHanmoHHoe paccesHue cBeTa. MaKpOCKOMHYECKHe
KBaHTOBBIC SIBJICHHUSI.
4. Komnerenuuu, (popMmupyembie B pe3yjibTaTe OCBOCHUS M CHUIINHBI:

o CHOCOOHOCTh  HMCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIHILINH
B ipodeccuonanbHoi nestensHoct (OI1K-3);
o CHOCOOHOCTh MPHUMEHATh OCHOBHBIE E€CTECTBEHHOHAYYHbIE 3aKOHBI U 3aKOHOMEPHOCTH

Pa3BUTHSI XUMUYECKON HayKH IIPU aHAJIU3€ MOJIydeHHBIX pe3yiabTaToB (I11K-4).
5. [lnanupyemble pe3yJbTaThbl 00y4YeHHU s
B pesynbrare 0OCBOCHUS AUCIUILTUHBI CTYIEHT A0JIKEH:

3Hamp:

. dyHmaMeHTanpHble  pa3fenasl  (QU3MKKA:  MEXaHUKY,  MOJIGKYJSIpHYIO  (DU3HKY
U OCHOBBI TEPMOJAMHAMHKH, SJEKTPHUUECTBO M MArHETU3M, ONTHKY, (U3UKY aTOMOB H
aTOMHBIX SBJICHHI;

ymembw:

o UCIIOJIb30BaTh TEOpETHUECKHe 3HaHWs 1o (Qu3uke g OOBICHEHUS pPe3yJbTaToB
XUMHUYECKHX SKCIIEPUMEHTOB, MPUMEHATHh 3HaHUS B 00JIacTH (U3MKU [UISI OCBOCHUS
o0mienpodecCHOHANBHBIX TUCIUIUIMH U pelIeHus Npo(hecCHOHAIBHBIX 33/1a4;

enademp:

o HaBBIKAMU (PU3UYECKUX UCCIICIOBAHUM.

6. O01ast TPyA0eMKOCTh JUCHUIJINHBI:

13 3auetHbIX enunull (468 4acoB).

7. ®opMa KOHTPOJIA:

[IpomexxyTounast arrectamnus — 3a4eT (3 ceMm.), Ik3amMeHsI (4 cem.).

KBanroBag xumus

1. MecTo nucHUIIMHBI (MOAYJIsI) B CTPYKTYype 00pa3oBaTe/ibHOH NPOTrPaMMbl
Huctmmmaa «KBaHTOBass XUMUsI» BXOIUT B 0a30Byr0 4acTh Onoka bl «JlucuumnauHbl
(Momynn)» Kak o0s3aTenbHas aucturumaa b1.5.16.
2. llesan 0oCBOEHUS] TUCUMILINHBI:
o 03HaKOMJIEHHE CTYACHTOB C OOIIMMHU MPUHIUIIAMH U METO/IaMU KBAaHTOBOM XUMUM;
° OBJIQJICHUE TEOPETHYCCKHUMH OCHOBAMHM METOJIOB ONMHUcCaHus XxuMuueckou cBsizu (BC u
MO), npuMeHeHHE ITUX 3HAHUH TPH PEIICHUH KOHKPETHBIX MPOGECCHOHAIBHBIX 3a]1a4.
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3. KpaTkoe comepxanue Q1 CHUIIHHbBI
[IpeameTr kBaHTOBOW XuUMHUU. Maremarnueckuii (opMaan3M KBaHTOBOW XUMHUHU. YpPaBHECHHE
[penunrepa nns Mosiekyn. Anmnabatudeckoe mpudimxkeHne. [[0BepXHOCTh MOTEHIUATHHON
SHepruu. SlnepHas AWMHAMUKA W peUIeHUE KoJIeOaTeTbHON 3afaud I saep. DJIEKTPOHHOE
ypaBHEHHE [lIpeaunrepa. OnHOAIEKTPOHHOE npUOIKEHHE. IIpencraBnenue
MHOT03JIEKTPOHHOI BOJTHOBOM (D)YHKIIMH B BUJIE PA3JIOKEHHUS 110 OTHOMY KOHPUTYPaLlMOHHOMY
6azucy. Cnun. ITpunmun Ilaymu. Jletepmunant Chdiitepa. DIeKTpOHHBIE COCTOSHUA. Meton
Xaptpu-®oka. [Togxon MO JIKAO. ba3ucupie Habopbel. O030p METOAOB ydeTa SJIEKTPOHHOM
koppensiun. Metox ¢ynkimonana rmiotHoctd (DFT). O030p momy>MnupHuecKuX MeETOJI0B
pacuera.
4. Komnerennuu, gopmupyembie B pe3yJibTaTe 0CBOCHHUS AUCHHUIIINHBI:
o CIIOCOOHOCTh UCIIOJIb30BATh MOJTy4YeHHbIE 3HAHUS TEOPETUUECKHUX OCHOB
(GyHAaMEHTAIBHBIX pa3JieNoB XUMHUHU NIPU pelIeHnH npodeccuonanbhbix 3aaa4 (OIK-1);
. BIIaJICHUE CUCTEMOM yHAaMEHTANBHBIX XUMU4YeCKuX monsTuit (ITK-3).
5. [lnanupyemble pe3yJbTaThl 00y4eHH s
B pesynbrare ocBOEHUS AUCLUIIIINHBI CTYAEHT AOJIAKEH:
3Hamy:
. OCHOBBI KBAHTOBOW XMMUU: 3aKOHBI U MOJOKEHHUSI KBAHTOBON MEXAHUKHU B MPUIIOKEHUH K
ATOMHBIM U MOJIEKYJISIPHBIM CUCTEMAM;
o HaumbOoJee BaKHbIE MOAXOMAbl W MPHUOIMKEHHS, HCIOJIb3yeMble MJIs pelIeHUs 3ajadd
OMHCAHUS XUMHUYECKUX CHCTEM Ha MUKPOCKOITMYECKOM KBAaHTOBOM YPOBHE;
. HanboJyiee pacIpoOCTpaHEHHbIE NPUOJIMKEHHBIE PACUETHBIE CXEMBbI, MPHUMEHSEMBbIC IS
TEOPETUYECKOIO0 M3YYEHUs CTPOCHHS M CBOMCTB XMMMUYECKHX COEIMHEHUH, UX
B3aUMOJICVCTBUI U MPEBPAICHUN;

. COBPEMEHHBIE NPEJICTABICHUS O IPUPOJIE XUMUYECKON CBS3HM U POJIM KBAaHTOBBIX SBJICHUI
B XMWY,

. HanOoJyiee aKTyaJIbHbIC HANPABJICHHUS HWCCICAOBAaHUI B COBPEMEHHOM TEOPETUUYECKON
XUMHH;

ymemp:

o OPUEHTHPOBATHCSI B OCHOBHBIX NMPHOIMKEHHUSIX M MOAXO0JaX, MPUMEHSAEMbIX B KBAHTOBOM
XUMHH, a TAK)KE MEPAPXUUYECKOM Cpelle COBPEMEHHBIX KBAaHTOBOXMMMUYECKHUX PAacCUETHBIX
CXEM;

. NOHMMAaTh  MaTeMaTHYecKuil  (opManu3M  KBAaHTOBOH  TEOPHM,  MCIIOIb3YEMBbIH
B COBPEMEHHOMN TEOPETUYECKOM JINTEPATYyPE;

enademp:

. MOHATUMHBIM aNlapaToM KBAHTOBOM TEOPUM U TEOPETUUECKUMHU IPEICTaBICHUAMHU

B 00J1aCTH KBAaHTOBOW XHMUHU.

6. O0mas TPy10€eMKOCTh AU CIUIJINHBI:

5 3auetnbix eaunuil (180 gacos).

7. @opmMa KOHTPOJIAA:

[IpomerxxyTouHas arrecTanus — 3K3aMeH (6 cem.).

Koanonanasg xumus

1. MecTo tucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl
Hucnunmuna «KosmonHass XuMus» BXOJIUT B 0a30BYyI0 4acTh Onoka bl «/lucuumivHb
(MomymnH)» Kak obsi3aTenbHas qucruminHa b1.6.17.
2. Heab ocBOEHMSI M CIMIJIMHBI
. OBJIQJICHHE TEOPETUUYECKUMU OCHOBAMHM COBPEMEHHOW KOJUIOMAHOW XMMUH, Pa3IUYHBIMHU
€e METoJaMH, MOHMMaHUEM 3aKOHOMEPHOCTEH, OIpEeesIoNMX CBOMCTBAa BEIIECTB
B JTUCIIEPCHOM COCTOSTHUU Y TTIOBEPXHOCTHBIX SIBJICHHUSIX B IUCIIEPCHBIX CHCTEMAX.
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3. KpaTkoe comepxanue Q1 CHUIIHHbBI
BBenenue
OcHOBHbBIC TIOHATUS KOJUIOMJIHON XWMHUHU, OOBEKTHI U 1€ U3y4eHUs. KOTOWIHbIE YaCTHIIBI
U KOJUIOMJHBIE CHUCTEMBI; KOJIJIOUJHOE (IMCIEPCHOE) COCTOsiHME BemiecTBa. KoimuecTBeHHOE
onpeJieJIeHue AUCIEPCHOCTU: JTUCIIEPCHOCTh U yJeIbHasl MOBEPXHOCTh, KPUBU3HA MMOBEPXHOCTU
YaCTHUI[ JucrepcHOM (a3bl. Poiib MOBEPXHOCTHBIX SIBICHHWW B TIpOIleccax, MPOTEKAIOITUX
B JUCHEPCHBIX CHUCTEeMax. B3auMOCBsI3b KOJUIOMJHOM XUMHH C JPYTUMU XHUMUYECKUMHU
JTUCHUTIIMHAMH, ¢ PU3UKOM, OMOIOTHEN, TEOJIOTHEH, MeTUIIMHON. [ TaBHbIC HOBBIC HATIPABIICHUS
U 00BEKTHl (HAHOCHCTEMBI, MUKPOIMYJIbCUU, OMOKOJITIOU b, TOHKHE TUICHKH U JIp.), U3ydaeMbie
KOJUIOUIHOU XUMHUEM.
IloBepxXHOCTHBIE SABJICHUS
Tepmoounamuxka nogepxHoCmMHbIX A61€HUIL
[ToBepxHocTh pazmena (a3. CBoOogHAS TOBepXHOCTHAs dHeprus. [[oBepXHOCTHOE HATSKEHHE,
CWJIOBasi M JHEpreTuyeckas TPAKTOBKU. MeToJ HM30BITOUHBIX TEPMOJMHAMUYECKUX (DyHKIUN
noBepxHocTHOTO cioss  (I'u66¢c). I[loHsATHE O TOBEPXHOCTHM pas3pbiBa U  pa3elsomen
noBepxHocTU. OOOOILIEHHOE YpaBHEHHE MEPBOrO W BTOPOrO 3aKOHOB TEPMOJUHAMHUKU ISt
noBepxHOCTH paznena (a3. M3MeHeHHe NMOBEPXHOCTHOTO HATSIKCHHS KUJAKOCTA Ha TPAaHUIIES
C COOCTBEHHBIM IapOM B 3aBHCHUMOCTH OT TEMIEepaTypbl, KpUTHUECKas TeMmIeparypa Io
Menaeneey.
Kanunnapuuie agnenusn
Kanunnsapaoe pasnenue. 3akon Jlamnmaca. 3aBUCMMOCTh JaBJI€HMsT Iapa OT KPHUBHU3HBI
MOBEPXHOCTU JKUIKOCTH. 3akoH Tomcona. KanunnsipHas konaeHcanus. M3orepmudeckas
MeperoHKa BEHIECTBA. 3aBUCHMOCTb PACTBOPUMOCTH OT KPHBHU3HBI MOBEPXHOCTHU JIUCIIEPCHBIX
gactul, (3akoH ['m66ca-OctBanpna-Opeitaanuxa). PaBHOBecHass (opma KpHUCTAIOB (3aKOH
I'u66ca-Kiopu-Byneda). CmaumBanme. KpaeBoit  yron. 3akon  HOwra  (cuimoBoi
U DHepreTHueckuii BbIBOABI). COOTHOILIEHHE MEXIy paboTaMu KOTe3Wh W aiare3uu Mpu
cMauMBaHWM. KamwinspHoe TOAHATHE JKUAKOCTH, YypaBHeHHE JKIOpEeHa, KammUIspHas
MOCTOSTHHAS KUJIKOCTH. M30upaTenbHOe cMaunBaHNe KaK METOJ] XapaKTepUCTUKU MOBEPXHOCTEN
TBepAbIX Ten (MuoduiubHbIX u JHO(poOHBIX). [lonHOe cMaumBaHuWe (TEPMOIMHAMUYECKOE
YCIIOBHE).
Ilosepxnocmnbvle a61eHUA U MEXAHUYUECKUE CEOUCMEA MEEPObIX mel
Paspymienne u u3MenbueHue (IAMCHEPrUpPOBaHUE) TBEPABIX TeJ KakK (DU3UKO-XUMHUYECKUN
nporiecc oOpazoBaHus HOBOI moBepxHocTU. Teopus ['puddurca, yciosue camonpon3BOJILHOTO
pacripoctpanenus tpenuH. Jddext PeOunaepa: n3MeHeHHe MPOYHOCTH M TUIACTUYHOCTH Kak
CJIEJICTBUE CHIDKEHUSI TIOBEPXHOCTHOW SHEPruM TBEpAbIX Ted. OCHOBHBIC (OPMBI MPOSBICHUS
s dexra: m1acTU(GUIIMPOBAHUE, BO3HHKHOBEHHE XPYIKOCTH, CaMOTIPOU3BOJILHOE
JycrieprupoBanue. TepMoanHaAMHUYECKUE yCIoBuUs mposiBieHus 3¢dexra PeOunnepa. Brusuue
XUMHYECKOW TPUPOJBI TBEPAbIX TEN M JKUJKOCTEH Ha BO3MOXKHOCTH €r0 IPOSBICHUS.
DneKTpoKanuUIApHBIN 3 deKT.
Aocopoyus na nosepxnocmu pazoena a3
AncopOuust Kak caMOTIPOU3BOIHHOE KOHIIEHTPUPOBAHHUE HA MOBEPXHOCTH pas3fena (a3 BemecTs,
CHIWKamIUX  Mexda3zHoe HaTspkeHHe. OTHOCUTENBHOCTh — TMOHSTHS  «IIOBEPXHOCTHAs
AKTUBHOCTBY» (3aBUCHUMOCTh OT TPUPOJLI KOHTAKTHpYOIHX (a3). [IoBepXHOCTHO-aKTHBHBIC
MeTaJlIbl.
TepmomuHamuka Tmporecca ajacopOruu. YpaBHeHue ancopommm [ub0ca. 3aBucMMOCTH
MOBEPXHOCTHOIO  HAaTsKeHWsT OT  KoHueHTpauun [IAB. VYpaBaenue IIumkoBcKoro.
[ToBepxHOCTHAasT ~ aKTUBHOCTb, €€ HM3MEHEHHME B  romojoruueckux psagax [IAB.
Tepmomunamuueckoe  obocHOBaHue  mpaBuia  TpayOe-Jlrokimo.  Pabora  amcopOmmm.
JluHaMu4eckuil XxapakTep aJcOpOLIMOHHOTO PaBHOBECHUS Ha MOBEPXHOCTH paszzaena pactsop [IAB
— ra3. YpaBHenue JIpHrMIOpa, ero cBs3b ¢ ypaBHeHHsAIMU [ n60ca, [lIumkoBckoro n ®@pymkuHa.
Crpoenne  MoHocioeB  pactBopumbix  I[TAB.  JIByxmepHOe€  cOCTOSIHME  BEIECTBA
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B IIOBEPXHOCTHOM CJIO€, OPHEHTALMsI MOJIEKYJ] B Pa3peKEHHBIX M B HACBIIEHHBIX CIIOSX.
VYpaBuenue cocrosaaus monocnost [IAB. Pacuet pazmepoB mosnekyin [TAB.

[loBepxHOCTHBIE IUIEHKM HepacTBOpUMBIX IIAB; NOBEpXHOCTHOE [aBIEHHME; METOABI €TI0
n3Mmepenusi. M3orepmbl nByxmepHoro mamieHus. Ancopoumsi [TAB Ha moBepxHOCTH paszziena
HECMEIIMBAIOIUXCs KUIKocTel. Ancopouns [TIAB u3 pacTBOpOB Ha MOBEPXHOCTU TBEPIBIX TEIN.
[IpaBuno ypaBHUBaHMS TOJIsApHOCTEHN PeOunaepa.

dnexkmponogepxHocmubvle A61€HUA 6 OUCHEPCHBIX CUCIEeMAaX

HBorinoit anexrpudeckuii cioit (JIDC). INpuumnasl obpazoanus JIDC. TepmommHamuueckoe
paBHOBECHE TOBEPXHOCTH paszeia (a3 ¢ yueTOM 3JIEKTPHUUECKON 3Hepruu. Moaenu CTpoeHus
HOC (teopun [@'empmrombma, ['yu-Uenmena, Illtepna, I'pama). M3MeHenwe mnoTeHITMANIA
B 3aBHCHUMOCTH OT pACCTOSHHUS OT TIOBEPXHOCTH [UIi CHIBHO U c1a00 3apspKEHHBIX
MOBEPXHOCTEH; BIUSHUE KOHIEHTPALMM U 3apsiga MOHOB JJIEKTPOJIUTA. DIEKTPOKUHETUUECKUE
SBIICHUS: DIEKTpodope3, 3IEKTPOOCMOC, NOTEHIMAIBl TEUYEHHS M  OCENaHUs; TEOPHs
I'enbMmronbia-CMoIyXOBCKOr0O.  DJIEKTPOKUHETUYECKUIT TOTEHIUAN, TPaHUIA CKOJbXKCHHUS.
MeTto1bl OnpeieneHns ANEKTPOKUHETUYECKOTO TOTEHIINANIA.

KoJsmouanble (1ucnepcHbie) CHCTEMbI

JTuogpoonsvie cucmemut

JucnepralliOHHbIE METOABl TOJYYEHHsS] JAUCIIEPCHBIX CHUCTeM (30JieH, HMYJIbCHil, IIeH,
asposozeir). Pomp IIAB B mpomecax mnomydeHust AuCHEpcHBIX cucteM. CBsi3b  pabOTHI
JTUCTICPTHUPOBAHUSI C TIOBEPXHOCTHOM »SHeprueil TBepAbix Tel. Mcmomb3oBanue 3¢dexta
Pebunnepa s ymeHblieHHS paboOThl JucneprupoBaHus. KoHAeHCAMOHHBIE CHOCOOBI
MOJIYYCHHST JTUCIIEPCHBIX cucTeM. OOpa3oBaHWEe 30JIed B MPOIECCe XUMHUYECKUX PEaKIIHM.
TepMoauHaMuKa TOMOTEHHOTO M TETEpPOT€HHOTO 00pa3oBaHUS  KOJUIOMJHBIX — YaCTHIL
npu  (¢a3oBbIX Tmepexomax 1-ro poma (teopust ['mbG6ca-Dompmepa). PaGora obOpasoBaHus
3aponsimied  HoBoW  (pa3pl.  OOpasoBaHme dacTHIl jaucnepcHod (asel B mporeccax
KpUCTAJUIM3aLlUA W3 PacTBOPOB, KOHAECHCAIMM NEPECHILEHHOIO Mapa, KUIeHus. Meromsl
perylnupoBaHus pa3MEpPOB YaCTHI] B IUCIIEPCHBIX CUCTEMAX.

Juogunvnsie oucnepcusvie cucmemut

TepmonnHamuka 00pa3zoBaHUs JTOPUITBHBIX KOJUIOUIHBIX CHUCTEM,; KpUTEpU
CaMOTIPOU3BOJIBHOTO JTUCTIEPTUPOBAHUS (kpuTepwii Pebunnepa-11{ykuna).
Murnemnoo6paszoBanue B pactBopax [IAB. Kpurnueckass KOHIEHTpaIMsl MHUIEUIO00pa30BaHUA
(KKM), ocuoBHbIe MeTObI onpeaencanss KKM. Dmnupudeckue 3aKOHOMEPHOCTH W3MEHEHUS
KKM u MMHMManbHOrO 3HA4€HUs NOBEPXHOCTHOTO HATSKEHHUS Ha TPAHULE pas3fesia pacTBOP
I[TAB — Bo3ayx B romonorundeckux psgax [TAB. CtpoeHne mpsMbIX B 0OpaTHBIX MUIIEIUT MPU
pa3nuuHbIX KoHIeHTpauusax [TAB. TepmoauHaMuka MUIe1000pa3oBaHus: TEIUIOBIE AP HEKTHI,
posib THAPOGOOHBIX B3aUMOACHCTBUM, nuarpamMma (a30BbIX COCTOSHUW, TeMIepaTypHas
3aBucumocts KKM; Touka Kpadra. ComoOnnmzanus (KOJUIOUIHOE PaCTBOPEHHE OPraHNUECKUX
BEIIECTB B MPSMBIX MUIEIIAX).

Imynvcuu u nenvl

OMyJIbCUU. DMYNbIraTophl, TPUHIUIEI BeiOOpa [TAB mis crabunumsamuu npsMbIXx ¥ 0OpaTHBIX
smynbcuil. Ponb ruapodunpHomunoguinbHoro Oamanca moiekyiasl IIAB B crabunmsanuu
SMYIbCUN. DMYJIbCHOHHBIE TUIEHKH; UX CTPOEHHE U (aKTOPhI, BIMSIONINE HA YCTOHYMBOCTH
OIMYJBbCUOHHBIX IUIeHOK. OOpamienue ¢a3 B AMyNbCUsAX. TBepable 3MYIbraTopbl. MeToJsl
paspymeruss smynabcuid. Ilensl. CTtpoenne meH u ux kinaccudukanusa. KpartHocTs meH.
[lenooOpa3zoBarenu, 3PGEKTUBHOCT, UX BIUSHHUS M CBS3b C THUAPO(YUIBHO-TUNO(UIBHBIM
O6ammancoM ucnoap3yeMbix [TAB. BiusHue 37eKTposMTOB Ha TEHOOOPA3YIOIIYI0 CIIOCOOHOCTH
[TAB. Ilennsbie TIeHKH, CTpOEHHE, (PaKTOPBI yCTOWIMBOCTH. YepHbIE IICHKH.

Aapozonu

Knaccudukanus asposoneil mo arperaTHOMy COCTOSHHIO YacTHUIl AUCIEPCHOW (a3bl. MeTobl
MOJIYYEHUS] M HW3MEPEHMs] pa3MEpOB a’pO30JIbHBIX YaCTHL. MOJIEKyIsIpHO-KMHETHYECKUE
CBOWCTBA a’p030Jiel (BBICOKO- U TIpyOOTUCHEPCHBIX). DJIEKTPUUYECKHE CBOWCTBA a’pO30Jei,
IPUYMHBl BO3HUKHOBEHHMs 3apsja Ha IOBEPXHOCTHM YAaCTHUIl. ArperatuBHas yCTOWYHMBOCTH
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aspo3oseil. CriocoObl M1 0COOCHHOCTH paspylieHus: aspososeld. [IpakTuyeckoe HCIOIb30BaHHE
a’pozoJieit (IpuMeps!).
YCcToH4YMBOCTH AUCIIEPCHBIX CHCTEM
Cedumenmayuonnan ycmou4ueocms
MonekyaspHO-KMHETHUYECKHUE CBOMCTBAa JHCIEpCHbIX cucTteM. Juddy3us B KOIOWTHBIX
cucremax. 3akoH OWHIITeWHa. CeIMMEHTAUMOHHBIA aHAJW3 MOJUJAUCIEPCHBIX CHCTEM.
KoncranTa cenumentarmu. JuddepeHnmansuas KpuBas pacnpeesieHus YacTHIl 10 pa3MepaM;
WHTErpaJIbHAsl KpUBas; IOCTPOCHHE MX W3 JAaHHBIX 110 KWUHETUKE HAKOIUIEHHMS OCaJKa.
CennMeHTalMoHHO-11 (G y3HOHHOE paBHOBECHE.
Azpezamugnan ycmoituugocma
Teopus ycroitunBoct TuapodoOHbIX 301e# (Teopust JJIDO). TepmoanHaMuka TOHKUX TUICHOK.
PacknunauBaromee nasinenue no Jleparuny. MoiekyisipHas COCTaBIISAIOIIAs PaCKJINHUBAKOLIETO
JMaBJICHHUSA. YYeT MOJIKYISIPHOM TPUPOABl KOHTAKTHpPYROIMMX (a3, IS TOHKHX IUICHOK
U chepuyecKux YacTHUIl. DJIEKTPOCTATUYECKAas COCTaBISAIONIAS PACKIMHUBAIOIIETO aBJICHUS.
3aBUCUMOCTb HEPTUH B3aUMOJICHCTBUS YaCTHI] TUCTIEPCHOM (a3bl OT PACCTOSHUS MEXTY HUMH.
OcHoBHblEe (DAKTOpBI, BIMAIOINIMNE HAa arperaTuBHYI0 YCTOMYMBOCTb JUCHEPCHBIX CHCTEM.
CrpykTypHO-MexaHnueckuii 6apbep (Teopus Pebunnepa).
Koazynayusa 3oneii anekmpoaumamu
[Topor koarynsuuu; 3aBUCUMOCTb KPUTHYECKOM KOHUEHTPAIMU AJIEKTPOJIUTAa OT pa3Mmepa
u 3apsana koaryiaupywoomiero uoHa (mpaBwio Illymere-I'apam). AHTaroHW3M W CHHEPIH3M
B JICWCTBUHU DJIEKTPOJIMTOB Ha Tporiecc Koarymsimuu. Koarymsiust CuibHO U ¢1abo 3apsKeHHBIX
3071l (KOHIIGHTpAllMOHHAs ¥ HEWTpanu3anuoHHas koarymsius). OOoCHOBaHWE TpaBHIa
Hlynbue-I'apau u xpurepus Ditnepca-Kopda B Teopun AJIDPO. Kunernka xoarymsauuu. Teopus
OnIcTpoit Koarymsinuu (CMOTYXOBCKHI ); OCHOBHBIE MTOJIOKEHUS TEOPUU MEIJICHHOHN KOaryJsiuu
(H.®Dykc).
OcHo6bl pu3uKO-XUMUUECKOU MEXAHUKU
3aKOHOMEPHOCTH TEUYEHHUS CBOOOJHO-AUCHEPCHBIX CHUCTEM IOJ JACHCTBHEM MPUIOKEHHOTO
naBieHus. 3akoH HprooToHa. BnumsiHue koHIEHTpamuu W (GOPMBI YaCTHUIl JUCIIEPCHOM (a3bl
Ha 3aKOHOMEPHOCTH Te4yeHHs (3akoH OHmTeiHa). CTpyKTypooOpa3oBaHHE B TUCIIEPCHBIX
cucreMax. BO3HMKHOBEHME W pa3BUTHE NPOCTPAHCTBEHHBIX CTPYKTYp. [lpmponma koHTakToOB
MEXIy dJeMeHTaMu CTPYKTyp. [lepuogmdeckue ctpykrypbl. OOpa3oBaHHe W CBOWCTBA TeleH.
Onrcanne MUCTIEPCHBIX CHCTEM Ha OCHOBE peosiormueckux mojeneit (Makcpemna, KennBuHa,
bunrama, llIBenoBa). [TonHas peonoruyueckasi KpuBasi.
KossionaHo-xuMn4yecKkrue 0CHOBbI OXPAHBbI IPUPOAbI
Oxpana npupoasl. MeToabsl OYUCTKUA MPUPOJHBIX U CTOUYHBIX BOJ, OCHOBAaHHbIC Ha U3MEHEHUU
arperaTuBHOM M CEAMMEHTAIIMOHHON YCTOMYMBOCTH JUCIEPCHBIX CHUCTEM ['eTepokoaryssiuus
Kak MeTOJl pa3JeleHusi aucrepcuid; Mukpodiotanus. Posip al’po3oneil B 3arps3HeHHH
OKPYKaIOIIEeH Cpeabl.

4. Komnerennun, gopmupyembie B pe3yJibTaTe 0CBOCHUS AUCHHUIINHBIL:

o CIIOCOOHOCTh HCIIOJIb30BATh MOJIyYeHHbIE ~ 3HAHMSI  TEOPETUYECKUX OCHOB
byHIaMEHTAIBHBIX PA3/CIOB XUMHUH TIPH pelieHnun npodeccunoHanbHbx 3a1ad (OIIK-1);
° BJIaJICHUE CUCTeMOH (yHIaMeHTaNbHBIX xumMuiecknx nonstuid (I1K-3).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pesynbpraTe 0CBOCHMS IUCHUIUIMHBI CTYACHT A0JIZKeH:

3HaAmMb:

° MECTO M POJb KOJUIOMJHOM XHMMHHM B IIEJIOCTHOW CUCTEME 3HAHWM, €€ B3aMMOCBSA3b C
JIPYTUMH HAyKaMU;

° MOHSTHS, OTIPENICTICHUS, TEPMHUHBI, UCITOJIB3YIOIIHECS B KYPCE KOJUTOUIHON XUMHUH;

. 0ocoObIe CBOMCTBA TOBEPXHOCTEH pa3zena das;

) 3akoHOMepHOCTH ancopOuuu [TAB w BimstHUM amcopOIMOHHBIX CJIOEB Ha CBOWCTBA
JIUCTIEPCHBIX CHCTEM;

. aro¢uIbHbIE U TM0(OOHBIE UCTIEPCHBIE CUCTEMBI, UX CBOWCTBA U IPUMEHEHHUE;
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. OCHOBBI (PU3UKO-XUMUYECKON MEXaAHUKU;

o KOJUTOMTHO-XMMHUYECKHE OCHOBBI OXPAaHBI IPUPOIBI.

ymembs:

o NPUMEHSTh OCHOBHBIE TTOJIOKEHUS M TOHATHUS KOJUIOMIHOW XMMUHU;

o UCIIOJIb30BaTh TOJYYECHHBIE HKCIEPUMEHTAIbHbIC JaHHbIE, 00001aTh U JeNaTh BBIBOJIBI
U3 IPAKTUYECKON paboTHI;

o CHCTEeMAaTH3UPOBATh TOJyYCHHBIE 3HAHMS U HMCIIOJIb30BaTh MX JUIS PEIICHUS KOHKPETHBIX
3a/1a4, BCTPEYAIONINXCS B IIpoIecce y4eOHOM NesITeTbHOCTH.

BJa/eTh:

o OCHOBaMHM y4YeHHS 00 YCTOWYMBOCTHU ITUCIIEPCHBIX CHCTEM;

o pacyeTHBIMH METOIaMH KOJIMYECTBEHHOTO OIMCAHMS AUCTIEPCHBIX CHUCTEM;

o PSOM METOJIOB MCCIIEOBAHUS JUCHEPCHBIX cucTteM, ancopobuuu ITAB Ha pasnuuHbIX

MOBEPXHOCTSAX paszzena (as.

6. O0mas TPy10€eMKOCTh AU CIUIJINHBI:

5 3auetnbix eaunuil (180 gacos).

7. @opmMa KOHTPOJIAA:

[Ipomerxxyrounas arrectanus — 3k3aMeH (7 cem.).

TeopeTuvyecKkue 0CHOBbI OPraHUYeCKO XUMUM

e ocBOeHUST M CIUNIJIMHBI

OOyueHne XHMMHKOB 0a30BOM TEOPETUYECKOW IMOJATOTOBKH JUIsi OCBOCHHS U TIPOBEICHUS
HAyYHBIX UCCJIEIOBAHUI B PA3IMYHBIX HANPABICHUAX CIICHHAIA3AIUN SBIISIETCS OUEHb BAaXKHBIM.
Kypc Teopernyecknx OCHOB OPraHMYECKOM XUMHH - HEOOXOoIWMas AWCIUIUIMHA B IIUKIIC
XUMUYECKOM TOATOTOBKU CTyIEeHTOB. OCHOBHas LEelb Kypca — IMO3HAKOMHTH CTYAEHTOB C
TEOPETHUYECCKUMHU pa3zeiiaMi OPTraHUYECKOW XHMHH, OCHOBHBIMH MPOOJIEMaMH TMPAKTHYECKOU
OpPraHWYEeCKOM XHMHH, COBPEMEHHBIMU TMPEJACTABICHUSMH O CTPOCHUM OPraHUYECKHX
COCIMHEHHH, O CBSI3M CTPOCHUS C UX PEAKIIMOHHOM CITOCOOHOCTRIO. BhIOOD paszmenos onpeneneH
TEHJCHUUSAMH PA3BUTHS OPraHUUYECKOTO MaTepUaIoBeIeHHs B MocieaHne roasl. DopMupoBaHue
Yy CTYIEHTOB XUMHUYECKOTO MHUPOBO33PEHHUS, OBJIAJACHUE HMHU TEOPETHUYECKUMH OCHOBAMU
OpTraHWYECKONW XUMHUHU, O3HAKOMIICHHE C Ba)XXHEHIIMMHU KJIACCAMH OPraHUYECKUX BEIIECTB, UX
CBOMCTBAaMH M 0OJIACTSAMH TIPUMEHEHHUS, MPUOOpPETEHHE HABBIKOB PAbOTBI C OpPraHUYECKUM
BeriectBoM. CdopMupoBath 0a30BbIe TOHATHS U TMPEACTABICHUS O TEOPETUYECKUX OCHOBAX
CTpPOCHMsI oOpraHuueckux coenuHeHuit. CdopMupoBaTh yYMEHHE OOBSCHUTH PEAKIIHOHHYIO
CIIOCOOHOCTh OPraHUYECKUX COEAMHEHUW ¢ ux crpoeHueM. CdopMupoBaTh TOHITHE U
MpEICTaBICHHE 00 OCHOBHBIX THUTIAX MEXAHM3MOB XUMHUYECKUX OPTraHUYECKUX peakiuid. Pa3Buth
Yy CTYJIEHTOB JIOTUKY XMMHUYECKOTO U METOAOJOTHYECKOrO0 MBIIUICHHS, YMEHUE HCIOIb30BaTh
3HaHUA Ha TIPAKTHUKE.

MecTo 1M CHUIIIMHBI B CTPYKTYPe 00pa30BaTeibHOIM MPOrpaMMbl

JaHHasg AucHUIUIMHA BXoauT B pazaen b.3. «lIpodeccrmonanbubiii mukia. ba3oBas dacte» mo
HanpasneHuto 04.03.01.03 - xumust.

Ilnanupyemblie pe3yabTaThbl 00yUeHHUS M0 JUCHMUILIHHE.

B pe3yabTare 0CBOCHUSI JUCUMILIMHBI CTYI€HT HOJIKEH:

3HaThb:

*MECTO OPTaHUYECKOW XMMHUU B CUCTEME HAYK;

*TEOPETUYECKHE OCHOBBI OPraHUYECKON XUMUU;

*CTPOCHUE OPTAHUYECKUX COCTMHEHU;

*HOMEHKJIATypY, KJIACChl U CBOMCTBA OPraHUYECKUX COEIUHECHHUI;

* CrOCOOBI CHHTE3a M TOJYYCHUS OPTaHMYECKUX COCIUHEHHUU pa3IuYHOro Kiacca, (Ppu3uKo-
XHMUYECKHEC METOIbI HCCIICIOBAHHS.

YMmerhb:

* aaNTUPOBATh 3HAHMSI, HAKOIUICHHBIE MPU U3YYECHUHU Kypca K PEIICHUI0 KOHKPETHBIX 3ajad,
CBSI3aHHBIX C MPOPECCHOHATBHON JIEATEITLHOCTHIO;
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* HCIIOJIb30BaTh (PyHAAMEHTAIbHbIE 3HAHUS TEOPETUUECKOM OpPraHMYecKOW XMMHU B 00JacTu
CMEKHBIX TUCLUILINH;

* CaMOCTOATEJIBHO paboTaTh ¢ Y4eOHON M CIPAaBOYHOU JIMTEPATYPOH MO0 OPraHUYECKON XUMHH;
* IIPOTHO3UPOBATh PEAKLUOHHYIO CIOCOOHOCTh OPraHMYECKHX COEJAMHEHHH B B3aMMOCBS3U CO
CTPOCHHUEM, HANUYHEM (PYHKIMOHATBHBIX TPYIIIL;

* OIpeNeNATh TUIBl CBSI3€il B OpraHMYECKOW MOJIeKylle, KIacCHU(UUUPOBaTh OpPraHUYECcKue
peakiuu, pa3iauyaTh IMPOCTPAHCTBEHHBIE W AJIEKTPOHHBIE A(PQEKTh, pearupyronme
OpPraHUYECKHE YACTULLBI;

* CTaBUTH 3aJ1a4y U BIOPATh METO/ UCCIICAOBAHMUS.

Baanern:

* TeopeTquCKHMH HpeILCTaBJIeHI/IHMI/I OpFaHHqCCKOﬁ XUMUH, 3HAHUIMHU O COCTaBC, CTpOGHI/II/I 158
CBOWMCTBAaxX OPraHMYECKUX BEIIECTB — MPEICTABUTEICH OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIUHECHMI,

* OCHOBaMH OPTaHUYECKOr0 CUHTE3a U (PU3UKO-XUMUYECKUMHU METOJaMH aHaJInu3a OpraHuuYeCcKUX
COEIMHEHUM.
Ilnanupyemblie pe3yabTaThbl OCBOCHUS 00pPa30BaTEeILHON NPOrPAMMBI:

CooTHeceHne IUIaHUPYEMBIX pe3yJbTaTOB OOY4YEHUS IO JAUCUUIUIMHE C IUIAHUPYEMBIMU
pe3yabTaTaMu OCBOEHHUSI 00pa3oBaTelbHOM MporpamMmbl conepkutcs B Ilacopre koMmneTeHIui
110 00pa30BaTeNIbHON IporpaMMe 1 (hpoHIe OLIEHOYHBIX CPEACTB MO JUCLUILUIMHE.

OO0beM JHUCHUILUIMHBI B 3a4CTHBIX CJIMHUIAX C YKa3aHHEM KOJIMYECTBA YacOB, BBIJICICHHBIX Ha
KOHTaKTHYIO pa0oTy oOydJaromuxcsi ¢ TMpernojaBaTelieM M HAa CaMOCTOATEIbHYIO padoTy
oOydJaronuxcs

OO6mas TpyA0€MKOCTh JUCIIUIUIHHBI COCTABISET 5 3a4eTHBIC equHUIIbI, 180 yaca.

Pycckuii 13bIK H KyJbTypa pe4u

1. MecTo nucuUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOTrPaMMbl
Jucuummna «Pycckuil s3Ik M KyJIbTypa peun» BXOIAMT B 0a3oByro yacTh Onoka bl
«luctmmummab! (MoIynn)» Kak o0s3aTenbpHas auciurmumHa b1.5.19.
2. llesn oCcBOEHUSI TUCUMILINHBI:
® TIOBBIIIEHHE PEUYCBOM IPAMOTHOCTH CTYICHTOB (KaK MMCbMEHHOM, TaK U YCTHOMW);
3. Kpartkoe cogep:xanue JTUCUMIIMHBI
KyabTtypa peun. OcHOBHBIC IOHATHS Kypca
S3bIK 1 peub. DyHKIMU A3bIKA. EQUHULIBI A3bIKA. YPOBHHU S3bIKA.
ITonsiTHEe COBPEMEHHOI0 PYCCKOI'0 JIUTEPATYPHOIO SI3bIKA
Pycckuii s3bIK B COBpPEMEHHOM MHUpE. Pa3HOBUAHOCTHM PYCCKOrO HAIMOHAIBHOTO SI3bIKA:
JUAJIEKT, MPOCTOpeYHe, >KaproH. JIMTepaTypHBIM S3bIK Kak BbIcmias (opma CyIIecTBOBaHUS
A3BIKA.
HopMBbI COBpeMEHHOr0 pyccKOro JUTEPATYPHOIO SI3bIKa
@doHeTn4yeckue  HOPMBI:  OppOIMUYECKHE U AKIEHTOJIOTMYecKue HOpMbl.  Hopwmbl
cJIOBOYNOTpeOIeHus. YnoTpeOieHne CHHOHUMOB, aHTOHUMOB, OMOHHMOB, TTAPOHUMOB B PEYH.
YnorpebiieHne UWHOSI3BIYHOM  JIeKCUKH. [IpUYMHBI BO3HMKHOBEHHMS PpEUYEBBIX OIIMOOK.
TaBTOJIOTUS U IJIEOHA3M.
DOYHKIUOHAJIbHbIEC CTHJIH PYCCKOI0 A3bIKA
PasroBopHast peub B cucreMe (PyHKIIMOHAIBHBIX Pa3HOBUIHOCTEH PYCCKOTO JHTEPATYPHOTO
A3bIKa. YCIOBHSI (YHKIIMOHMPOBAHUS pA3TOBOPHONM peYM, pPOJb BHESA3BIKOBBIX (DAKTOPOB.
Hayunbiii ctune. Crnemuduka MCHONB30BaHUS DJIEMEHTOB Pa3lIUYHBIX S3BIKOBBIX YPOBHEH B
HaydyHOU peun. PedeBbie HOpMBI yueOHOW W HayuHOU cdepwl aesTenpHOCTH. OduImaibHO-
JIeNIOBOM CTHIIB, chepa ero PyHKIMOHUPOBAHUS, )KaHPOBOE pa3HooOpasue. S3bIKoBbIe (HOpPMYIIBI
ouIHanbHbIX J0KyMeHTOB. [IpaBuiia opopmienus qokymMeHToB. PeueBoil 3TUKET B TOKyMEHTE.
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Oparopckas peub

Ocobennoctu ycTHOM myOauyHOM peun. Opatop m ero aynuropus. [loaroroBka pedn: BBIOOP

TEMBI, IIEJIb PEYH, TOUCK MaTepralia, Hauyano, pa3BepThIBAaHHUE, 3aBEPIIICHUE PEYH.
4. Komnerenuuu, (popMmupyembie B pe3yjibTarTe OCBOCHUS IMCHUIIINHBI:

° CHOCOOHOCTP K KOMMYHHMKAllMM B YCTHOM W THCBMEHHOH (¢opmMax Ha pyCCKOM
U HHOCTPAHHOM S3bIKaxX Ui pELIeHHs 3aJad MEXKJIUYHOCTHOTO M MEXKYJIbTYPHOTO
B3aumoieictBus (OK-5).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pe3ynbraTe 0CBOCHMS IUCHUIUIMHBI CTYACHT A0JIKEeH:
3HamMy:
. (GYHKIIUA SI3bIKA U PEUH;
o HOPMBI JTUTEPATYPHOTO SI3bIKA;
o (GyHKIIMOHATIbHBIE CTHIIN SI3bIKA;
ymemw:
. co0JII0JaTh HOPMBI COBPEMEHHOT'O PYCCKOTO JIMTEPATYPHOTO S3bIKA;
. CTPOUTH TEKCT Pa3HBIX CTHIICH;
o CTPOUTH TEKCT Pa3HBIX )KaHPOB;
o UCIIOJIb30BAaTh  IMOJIyYEHHBIE  3HAHMS B NPOPECCHOHANBHOW  JESTeNbHOCTH,
B MEXJIMYHOCTHOM OOIIEHUY;
enademp:
. CITOCOOHOCTBIO K JICJIOBOM KOMMYHHMKAIIUH B MPOdeCCHOHATBHOM cdepe.
6. O0mas TPY10€eMKOCTh AU CIUIJINHBI:
2 3a4yeTHbIEe eqUHULBI (72 yaca).
7. @opmMa KOHTPOJIAA:
[Ipomexyrounas arrectanus — 3a4et (1 cem.).

IIpaBoBenenue

1. MecTo tucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMBbl

Huctunmuua «IIpaBoBenenne» BxoauT B 0a3oByro dacTh Onoka bl «JluctumnimuHbl
(MomymnH)» Kak obs3aTenbHas quciuminHa b1.5.20.

2. lle14 0CBOEGHHA JUCHUILIHHBI:

. (dbopMUpOBaHHE HaYaJILHOTO (hyHIaMEHTa MPAaBOBOTO CO3HAHUS W TMPABOBOM KYIBTYpPHI
MOJIOZIOTO  TOKOJIEHMsI, LIEJIOCTHOIO MPEACTABIEHUS O TIOCYJapCTBEHHO-IPABOBBIX
SBJICHUSX, UTPAIOLIUX BEIYIIYIO POJIb B PETYIMPOBAHHUH KU3HU COBPEMEHHOTO O0IIECTBa;

. (hopMHpPOBaHHE YBAKHUTEIHLHOTO OTHOIICHHUSI K TOCYAapCTBEHHO-TIPABOBHIM WHCTUTYTAM U
0CO3HaHMS HEOOXOAUMOCTH MPUOOPETEHHS TPABOBBIX 3HAHUN;

o OBJIaJICHHE TPAKTUUYECKUMU HaBbIKAMU M TIpUE€MaMHu, HEOOXOIUMBIMH B Oymyuiei
poeCCHOHAIBHON U COIMAIBHON JIEATEILHOCTH,

. BOCIIUTAaHHE OTBETCTBEHHOCTH 32 CBOE IIOBEJICHHE B OOILIECTBE.

3. KpaTkoe comepxanue Q¥ CHUIIIHHbBI

O01mme MoJ107KeHUSA 0 TOCYJAapCTBE U NMpaBe

OcnoeHnble nonamus 0 2ocyoapcmee

[TonsiTue u npu3HAKU TrocynapcTBa (OCHOBHBIE, (aKynbTaTHUBHBIE NpU3HAKH). CyIIHOCTH

rocyaapcTBa: kiaccoBblii moaxon (mosuuuu K. Mapkca, @. Durensca, B.W. Jlenuna), oOme-

cormanbHbId moaxon (mo3uruu M. Jlokka, T. xeddepcona, J. duapo, XK-XK Pycco). Teopun

MPOUCXOXACHUS rocyaapcTa. [loHsTrue u 3meMeHThl GopMbI TocynapcTBa. Gopma mpaBiIeHUS:

MOHSTHE, BUBL. ['0CyaapCTBEHHBIN (MMOTUTHYCCKUI) PEIKUM.

OcHogHbie nonamus o npage

[IpaBo B cucteme coluanbHBIX HOPM. T€Opuu MPOUCXOXKACHUSA Npasa. [loHATHE W TpU3HAKHU

npaBa. Mcrounuku npasa. HopMaTWBHO-IIpaBOBOM akT: IOHATHE, NpU3HAKW, BuAbl. Hopma
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npaBa: MOHATHE, MPU3HAKHU, CTPYKTYypa, BuAbsl. Cucrema mnpasa. Peanusanusi mpaBa: moHsATHE,
dbopmbl, mpusHaku. [IpuMenenue npasa.

KoncTutynnonsoe npaso

[Ipeamer, MeToA  KOHCTUTYUHMOHHOTO 1nipaBa. VICTOYHMKM KOHCTUTYLMOHHOTO IIpaBa.
HopmatuBHO-ipaBOBbIC aKThl: KOHCTUTYIUs P®, denepanbHble KOHCTUTYIIMOHHBIC 3aKOHBI,
dbenepaibHBIC 3aKOHBI, 3aKOHBI CyObekTOoB P®. Ilom3akoHHble akThl: ykas3wl IIpesugenta PO,
noctaHoByienus [IpaBurensctBa PD, BegoMcTBeHHBbIE Moa3aKkoHHBIE akThl. Konctutyuus PO,
OCHOBHBIE YEPThI: BEpXOBEHCTBO, CTAOMIBHOCTh, HAPOJIHOCTD, PEATbHOCTD.

AJIMMHHMCTPATHUBHOE MPAaBO
[lonsiTHE M MECTO aIMUHUCTPATUBHOIO IIpaBa B CHUCTEME Iopuavueckux Hayk. llonarue u
CTPYKTypa aJIMHHHUCTPAaTUBHBIX IPABOOTHOWICHWHA. AJMHHUCTPATHUBHAs OTBETCTBEHHOCTb.
[Ipou3BoacTBO O AMMUHUCTPATUBHBIM JeaM. AJMUHUCTPATUBHBIN Ipoliecc.
I'paxxnanckoe npaso
Hcrounuku rpaxaaHckoro mnpasa. [loHATHE rpaskgaHCKOro IpaBa U MECTO IPAKAAHCKOTO IpaBa
B CHCTeME Iopuaudecknx HayK. [loHsATHE W CTpyKTypa TIpakKJaHCKMX MPaBOOTHOILIECHUM.
CyOBeKTHI TpaKIaHCKHUX MPaBOOTHOIIEHUH. [IpaBo COOCTBEHHOCTH U €ro 3aluTa.
YronoBHoe nmpaBo
YTroj0BHOE NpaBO, €T0 MECTO B CUCTEME HOPUAMYECKUX HayK lIpMHLMIIBI yroJOBHOTO mpasa.
[Tonstne yromoBHoro 3akoHa. I[loHsTMe, NMpuU3HAKM U Kateropuu mnpecrymieHuii. Cocras
IPECTYIUICHUS.
Tpyaosoe npaso
[Ipenmer TpynmoBoro mpaBa, ero mpuHIMNBL. TpymoBoil noroop. PaGouee Bpemsi u Bpewms
otasixa. Oxpana Tpyaa. Jucuumivmaa Tpyaa.
CemeiiHoe npaBo
[Tonsatue cemeriHoro npasa. [IpuHUMOB ceMeilHOrO 3akoHOJaTeNnbCcTBa. [lopsimoK M ycrmoBUs
3aKJIIOYEHHs U pacTopxkeHus Opaka. [IpaBa m oOs3anHOCTH cynpyros. IIpaBa u 00si3aHHOCTH
pOIUTEIEH.
4. Komnerennuu, gopmupyembie B pe3yJibTaTe 0CBOCHUS AUCHHUIINHBI
. CIIOCOOHOCTh ~ MCTOJIB30BaTh OCHOBBI MPAaBOBBIX 3HAHUH B PAa3NUUYHBIX cdepax
xusHeaestenbHoctu (OK-4).
5. IlnanupyemMsle pe3yJbTaThl 00y4eHH s
B pe3ynbpTaTe 0CBOCHHS TUCIMIUIMHBI CTYJEHT AOJIAKEH

3HamMy:

. KOHCTUTYIITMOHHBIE OCHOBBI OpraHU3allMM TocyaapcTBa ©  oOmiecTtBa Poccuiickoit
denepauuu;

. OCHOBBI OTPACJIEN POCCUIICKON MPABOBON CUCTEMBI;

o OCHOBBI MEXKIYHAPOTHOTO MPaBa;

ymems:

° aHaAJIM3UPOBATH U TOJIKOBATH HOPMBI IIPABa;

° OpaBWIbHO MPHUMEHATh MPAaBOBbIE HOPMBI, TNPUHMMATh pemeHus B chepe

npoecCHOHATBLHON JIeATENPHOCTH M COBepumIaTh B JTOH cdepe (dakTuueckue Hu
IOpUAMYECKHE ICHCTBUS B TOYHOM COOTBETCTBUH C 3aKOHOM;

enadems:

. IOPUINYECKON TEPMHUHOJIOTHEH;

o HaBbIKaMU pa0dOThl C HOPMATUBHO-TIPABOBBIMU aKTaMU;

o HaBbIKAMU aHaJIM3a MPaBOBBIX SBJIECHUN UM KOH(MIMKTOB B OOIIECTBEHHBIX OTHOILIECHHUSIX B

cdepe npodeccuoHATBHOHN NeITeThHOCTH.

6. O0mas TPy10€eMKOCTH IMCIUIJINHBI:

2 3a4yeTHbIe eqUHULBI (72 yaca).

7. @opmMa KOHTPOJIA:

[IpomexxyTounas arrectanus — 3a4eT (4 ceM.).
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Pusnyeckas KyJabTypa H CHOPT

1. MecTo ucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOIM NPOrpaMMBbl

Hucnunnuna «Pusndeckas KyJIbTypay BXOIUT B 0a30BYr0 yacTh Ooka b1 «/lucuumirab
(MomymnH)» Kak obsi3aTenbHas quciuminHa b1.5.21.

2. Heab ocBOEHMSI AMCIMIJIMHBI :

. dbopMupoBaHre (GUINIECKOW KYIbTYyphl JIMYHOCTH M CHOCOOHOCTH HAIPaBICHHOTO
UCIIOJIb30BaHUsl Pa3HOOOPA3HBIX CPEACTB (PU3MUECKON KYIbTYPHI, CIOPTAa U TypU3Ma IS
COXPAHECHUS U YKPEIUICHHS 30POBbs, ICUXO(U3UUECKON MOATOTOBKU M CaMOIMOATOTOBKU
K Oymyrieit >ku3Hu 1 poecCHOHATbHON AeSTETHbHOCTH.

3. KpaTkoe comepxkanue Q1 CHUIITHHbBI

®dusnueckas KyJabTypa B OOMIEKYJIbTYPHOW M TMPO(ecCHOHATLHOW TMOJTrOTOBKE CTyAeHTOB. Ee

COLIMAITLHO-OMONIOTHYECKHEe OCHOBBL. Du3ndeckas KyabTypa U CIIOPT KaK COIMATbHBIE (DEeHOMEHBI

obmectBa. 3akoHomaTenbcTBO Poccuiickoit denepanuu o0 PU3NUECKOW KYyJIbTYpe M CIIOpPTE.

dusnueckas KynbTypa Ju4HOCTH. OCHOBBI 3J0pOBOro 00pasa >Ku3HU cTyaeHTa. OcoOeHHOCTH

WCITOJIH30BaHUS CPEICTB (PU3NYECKON KYIBTYpHI I ONITUMH3AIUMN paboTocriocooHocTH. Obmas

dusznyeckass W crenuanbHas TMOATOTOBKA B cHUCTeMe (u3mdeckoro BocmuTanus. Croprt.

NupuBuayanbHbli  BBIOOP  BHAOB  CIOpTAa HJIM  CHUCTeM  (PM3MYECKHMX  yIpaKHEHUH.

[IpodeccuonanpHO-TIpUKIaAHAsS  (PU3NUYECKass TMOJArOTOBKAa CTYyIEHTOB. (CHOBBI METOIHMKH

CaMOCTOSITENIbHBIX 3aHATUN U CAMOKOHTPOJIb 32 COCTOSIHUEM CBOET0 OPraHu3Ma.

4. Komnerenuunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS IMCHUIINHBI:

. CIIOCOOHOCTH HCIOJIb30BaTh METOMBI U CPEICTBA PU3NICCKOU KYIBTYPHI JJIsi 00ECTICUCHHS
MTOJTHOLIEHHOM COIMabHOU 1 TIpodeccuoHabHON aesteabHoCcTH (OK-8).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pe3ynbraTe 0CBOCHMS NIUCHUIUIMHBI CTYACHT A0JIKEeH:

3HamMy:

o KYJIbTYpHOE, HCTOPHUYECKOE Hacliejie B 001acTu (U3NYECKOW KyNIbTYpbl; TpajuLlud
B 00nacTu (U3NYECKOW KYJIbTYpPhl YEIIOBEKA; CYIIHOCTh (PU3MUECKOM KYIbTYphl B
pasnuYHBIX cepax KU3HU; IEHHOCTHBIE OPUEHTALMU B 00JACTH (PU3UYECKOU KYIbTYPHI;
3JI0pPOBbE YEJIOBEKA KaK LIEHHOCTh U (PaKTOPbI, €T0 OMPEEIIAIONINE;

o UMETh 3HaHWs 00 OpraHu3Me 4YeloBeKa Kak eIUHOW  caMOpa3BUBAIOIICICS
U caMoperyinupylomencs OHWOJIOTHYEeCKO cucTeMe; O NPUPOAHBIX, COIHMAIBHO-
SKOHOMMYECKUX (DaKTOpax BO3JIEUCTBYIOIIMX Ha OPraHU3M 4eJOBeKa; O aHATOMUYECKHX,
MOP(OJIOTHUECKUX, (HUIHUOJIOTMYECKMX M OHOXMMHUYECKMX (QYHKIHUSAX UEJIOBEKa; O
cpencTBax (U3MYECKOM KyIbTyphl W CIOPTa B YINPaBICHHMM W COBEPIICHCTBOBAHUU
(GYHKIIMOHATBHBIX BO3MOXKHOCTEH OpraHM3Ma B IENAX OOECIeueHUss yMCTBEHHOH W
(bU3UYECKOM NeITeIbHOCTH;

. 0 HEOOXOOMMOCTH COOJIOACHUS 3J0pPOBOTO 00paza »KH3HU, €ro COCTaBJISIONINX;
WHTETPUPOBATH TOJIYYCHHBIE 3HAHUS B (OPMUPOBAHHE MPOPECCHOHAIBHO 3HAYUMBIX
YMEHHMH U HaBBIKOB; 3HaTh CIOCOOBI COXPAaHEHUS U YKPEIUICHUs 3[0POBBS; B3aUMOCBSI3b
o0mIeil KynbTyphl CTYACHTA U €r0 00pa3a )KU3HH; 3HATh O BIMSIHUU BPETHBIX MPUBBIYCK HA
OpraHHU3M YeJIOBeKa.

ymembw:

o nox0upaTh cUCTeMbl (U3MYECKUX YIPAKHEHUW NI BO3JEHCTBUS Ha OMNpENETICHHbIE
(G yHKIIMOHAJIbHbIE CUCTEMbI OpraHU3Ma YeJI0BeKa; J03UPOBaTh GU3NUYECKUE YITPAKHEHUS B
3aBUCUMOCTH  OT  ()M3MYECKON  TMOJTOTOBIEHHOCTH  OpraHW3Ma;  OILICHUBATH
(GyHKIIMOHAJIBHOE COCTOSIHME OpraHu3Ma C IMOMOIIBIO JIBUTaTEeNIbHBIX TECTOB U PACYETHBIX
WHJICKCOB;

o NPUMEHSTh METOJbl TPOU3BOJCTBEHHONW (PU3UUYECKOW KyJIbTYypbl ISl padOTaroIIUX

CIIEIMAJIUCTOB Ha TMPOM3BOJICTBE, HMCIOJIb3YS 3HAHUS B OCOOEHHOCTSX BbIOOpa Gopwm,
METO/IOB M CPEICTB (PU3MUECKON KyIbTYpHl M CIIOpTa B paboyee W CBOOOIHOE BpeMs C
y4eTOM BIMSHUS MHAWBUAYAJIBHBIX OCOOCHHOCTEH, reorpado-KINMaTHIECKHX YCIOBHN H
Ipyrux (HakTopos;
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o non0upaTh U MPUMEHSATh CpeACTBa (PU3UYECKOW KYIBTYPHI IJIsi OCBOSHHUS OCHOBHBIX
JBUTATEIbHBIX AEMCTBUIL; OLIEHUBATh YPOBEHb PA3BUTHSI OCHOBHBIX (PU3NYECKUX KAUECTB C
MOMOIIbIO JABUTATEIBHBIX TECTOB M IIKAT OICHOK; HMCIOJNB30BaTh CPEACTBA (DU3HUECKON
KYJIBTYpPbI U cIOpTa JUisl (POPMUPOBAHUS MICUXUUYECKUX KAayeCTB JIMYHOCTHU; MUCIOIb30BaTh
pa3uyHble CHCTEMBl (PU3UYECKUX YINPaXKHEHUH B (HOpPMHUPOBAHMM 310pPOBOTO 00Opasa
JKU3HU; MPUMEHEHHE COBPEMEHHBIX TEXHOJOTHM, B TOM uHCie U OUOYIpaBIECHUS Kak
crioco0a 0TKa3a OT BPEIHBIX MTPHUBHIYEK.

enademp:

o 3HAHUSIMH O (PYHKIIMOHATBHBIX CHUCTEMaxX W BO3MOXKHOCTSX OpraHHM3Ma, O BO3JCHCTBUU
MPUPOJHBIX, COLUATHHO-DKOHOMUYECKUX (DAaKTOPOB U CHCTEM (U3MUECKUX YIPaKHEHUUN
Ha OpraHU3M YeJOBEKa, CIOCOOEH COBEPUICHCTBOBATH OTIENIbHBIE CHCTEMBbl OpPraHHU3Ma
C TIOMOIIIBIO Pa3ITUYHBIX (PU3NUECKHUX YIIPAKHEHU;

o 3HAHUSMU U HaBBIKaMH 37I0pPOBOr0 o0pa3a >KU3HU, CIIOCO0aMU COXPAaHEHUS U YKPETICHUS
3I0pOBBS, CIIOCOOEH CIJIEIOBaTh COLMAIbHO-3HAYUMBIM TPEACTABICHUSM O 310POBOM
o0pase XKHU3HH, TPUACPKUBATHCS 3A0POBOro 00pasa KU3HHU,

o METOJJaMU U CPEICTBAMU (U3NYECKOM KYJIbTYpPbl, CAMOCTOSATEIbHO MPUMEHATh MX IS
MOBBIIICHHUS] ~ QJaNTAallMOHHBIX  PE3€pBOB  OpraHM3Ma,  YKPEIUICHHS  3J0pOBbS,
CaMOCTOSITENIFHO COBEPIIEHCTBOBATh OCHOBHBIE (DPM3NYECKHE KAaueCcTBA OCHOBAMH OOIIEi
¢buznyecKoil MOAroTOBKH B cUcTeMe (PU3UYECKOTO BOCIIUTAHUSI.

° 6. O01as TPyA0eMKOCTh JUCIHUNJINHBI:

10 3auernbix equuul (360 yacoB) — 3JEKTUBHBIE KYpChl, 2 3aUeTHbIE eAUHUIBI (72 yaca) —

TEOPETUYECKUI KYpC.

7. ®opMa KOHTPOJIA:
[IpomexxyTounast arrectamnus — 3a4eThl (1-5 cem.), sx3ameH (6 cem.).

Ilexaroruka

1. MecTo tucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl
Huctunmuna «[lenarornka» BXoauT B 0a30Byt0 yacTh O0yioka b1 «/lucummimabl (MOIyIn)» Kak
obsi3atenpHas aucuurinHa b1.5.22.

2. Heab ocBOEHMSI AMCIMIJIMHbI
. (dbopMUpOBaHHE TPEACTABICHHS O TMEAArorTMKe Kak HaykKe, O ee 3a7adax, (QyHKIHSIX,

METOJIaX, OCHOBHBIX KaTErOpUsX: 0Opa3oBaHME, BOCIUTAaHUE, OOyUEHHUE, MeJarornueckas

NesITeNIbHOCTD, MeJarOrMYecKoe B3auMOICHCTBUE, EJarOrMuecKrue TEXHOIOTHH.

3. KpaTkoe conepxanue Q1 CHUIIITHHbBI
Ilegarornka Kak HayKa 0 BOCHUTAHUM
Iledazozuxa ¢ cucmeme ueno6eKO3HAHUA
[legaroruka B cucrteme Hayk o uenoBeke. OOBEKT, npeaMeT, GYHKIUH, CTPYKTypa
negaroruvyeckoil Hayku. Kareropuanbueiil annapar negaroruku. [lenaroruueckue napajaurMmel U
IUBUJIN3AMOHHO-KYJIBTYPHOE pa3BUTHE NEeJaroruku kKak Haykd. COOTHOIIEHHE OCHOBHBIX
MeIarorndecKux MoHsATUH. B3auMocBs3p Hayku u npaktuku. OOpa3oBaHHe Kak OOLIECTBEHHOE
SBJIEHUE U Tlefarorundyeckuii mporecc. CMbICI rymMaHu3auy oopa3oBanus. Merononoruyeckas u
oTpacieBas crieiu(uka negaroruku.
Hcmopuueckue ocnoevl u hunocogpckue ocnosanus neoazozuKku
Hcropust megaroruku u oOpa3oBaHUsl KaK OOJacTh HAYYHOrO 3HAHUS. Pa3BUTHE BOCIMTAHWUS,
00pa3oBaHHUs M TEIarorMYecKold MBICIIM B WCTOPHM MHPOBOW KyJIbTYphl. B3anmopeiicTBue
¢unocopckux U 00pazoBaTeNbHBIX TEUYEHHH B HUCTOpUdYeckoM mpouecce. CoBpeMeHHbIE
bunocockre yueHus U WX BIUSHUE Ha oOpa3zoBaHue. Brnusaume Oynauiickoit ¢umnocodun Ha
BOCIIMTaHHE JUYHOCTH B baiikanbckom pernone. @opmupoBaHue 1eneil 1 uaeanroB 00pa3oBaHUs
U BOCHUTAHMS HA TMPOTHKEHUH HECKOJBKHX JMoX. MeXIUCIUIUIMHapHOe O00ydeHue,
UCIIOJIb30BaHNE 3HAHWHM U3 Pa3HBIX 00JACTei, MX TPYNIUPOBKA U KOHIICHTpAIUS B KOHTEKCTE
KOHKPETHOM peniaeMon 3a1auu.
Pazeumue, coyuanuzayus u eocnumanue 1UYHOCMU
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CoBpeMeHHBIC TpeJICTaBICHUsI O uenoBeke. [IpupojaHble W COLMANbHBIE MPEANOCHUIKA H
(baxTopsl pa3BuTHs peOeHKa. BinsiHue HacieACTBEHHOCTH Ha pa3BUTHE JTMYHOCTH. CyIIHOCTh U
dakTopsl commanmmzarmu. lllkonma kak HMHCTUTYT couuanu3auuud. CeMbs Kak areHr
couuanu3auuu. Bocnuranue B pa3BUTUM JMYHOCTHU. JleATENBHOCTh U OOIEHUE B CTAHOBICHUU
JUYHOCTHU. VIHTerpaTUBHBIN MOAXO0J K OpraHu3alnu 00pa3oBaTesbHOrO nporecca. OpraHu3amus
IOJTHOLIEHHOTO ~ YCBOEHHs MHGpOpMalMM, a Takke OCYUIECTBICHHE HWHAWBUIYAJIbHO-
OPUEHTHUPOBAHHBIX  YCTAaHOBOYHO-MOTHBAIIMOHHBIX  Bo3aedcTBHiL.  OOpazoBaHHe  Kak
MHOT'OACIEeKTHbII (EeHOMEH, oO0leuenoBedeckas LEHHOCTb, COLMOKYIbTYpHBIH (peHOMEH u
nenarornyeckuii mporecc. CoBpemMeHHass cucrema oOpa3oBaHuss B Poccun. OCHOBHBIE
HalpaBJIeHUs] MOJEpPHU3ALUMU poccuiickoro obOpaszoBanus. llemuw, copep:kaHue, CTPyKTypa
HETpEpbIBHOIO 00pa3oBaHUs; €IMHCTBO 00pa3oBaHus H camooOpazoBaHus. Pa3Butue
HallMOHAJIBHOU 1IKOJIbl. HalmoHanbHO- pernoHaibHble OCOOCHHOCTU pa3BUTHS 0Opa30BaHUS B
bypstun.
Ileoazocuueckuit npoyecc Kaxk cucmema
CymHocTh, TpeaMeT, CpelncTBa, NPOAYKTHI U CTPYKTypa MEAarorHyeckoro Ipolecca.
Hcropudeckue MpeanocbUIKi MOHUMaHMsl NeJaroruyeckoro mnpouecca Kak cucreMsl. LleneBoid,
NeSITeIbHOCTHBIN,  OpraHU3alMOHHO-YIPABICHUYECKUH,  pe3yJbTaTUBHBI  KOMIIOHEHTHI
IeJarOrMYecKoro  Ipolecca, ero JAoMuHMpyromme ¢QyHkuuu. OOyueHne B I€JIOCTHOM
nenaroruyeckoM mnpouecce. Metoasl, popmel, cucteMsl 00yueHus. QyYHKIUN 00y4YEeHUS.
Memooonocusa neoazozuueckoi HayKu
[ToHsATHE METONOJIOTMH [IEJarOTUYECKOM HayKu. MeTononornyeckas KyJabTypa I1e1arora.
Hay4nsble nccienoBanus B negaroruke. MeTozsl ¥ JJOTHKA UCCIE0BaHUs. TeXHOIOTUsS
NPOBEICHUS OTAEIBHOTO UCCIIEOBAHUS. AKTyallbHBIE IPOOIEMBI IeJarornuecKoi MPaKTHKH.
TeMbl negaroruueckux UCCIeA0BaHUM Kak OTpa)keHue MpolsieM TEOPUU U IPAKTUKH. 3HaYeHUE
HUPC. Conepxanue u ocoOeHHOCTH pedepara, KypcoBoii, AMIiIoMHON padoT. CTpyKTypa,
TpeOOBaHUS K BBIIOJHEHUIO paboT. TexHonorus HanucaHus Te3UCOB, CTaTEH, IPOEKTOB.
YuuTeab B y4eOHO-BOCHUTATEIbLHOM B3aMMO/1eHCTBUI
Ilpogpeccuonanvnasn deamenbHocms u TUUHOCMb NEVA202A
OO0mras xapakTepUCcTHKA Iegaroruyeckoil npodeccun. Obmiast u npodeccuoHaabHas KyJlbTypa
nenarora. TpeOoBaHMs K TMYHOCTH U IPOPECCHOHATBHON KOMIIETEHTHOCTH IIearora.
[IpodeccrnoHanbHO-TMYHOCTHOE CTAHOBJICHUE U pa3BUTHE neaarora. [lenarornyeckoe
B3alMOJICHCTBHUE.

4. KomnereHuunu, popMupyemMbie B pe3y/IbTaTe 0CBOCHUS AMCHUTIHHBI:
. CIOCOOHOCTh K caMOOpraHu3amuu u camooopaszoanuto (OK-7).

5. [lnanupyembie pe3yJbTaThbl 00y4YeHHU s
B pe3ynbrare 0OCBOCHUS AUCIUILTUHBI CTYIEHT A0JIKEH:
3Hamb:
. CYIIHOCTb U 3HAUE€HHUE U3Y4aeMOU AUCHIUIUINHBL;

° 00BEKT, MPEeMET, OCHOBHBIC ()YHKIIMH, METOIbI, KATETOPHH TIEarOTUKH;
° MECTO TIEIarOTUKH B CUCTEME IPYTUX HAYK;

° B3aUMOCBA3b NEAArOrukK ¢ ApyruMu HayKaMu,
° KOHICIITYaJIbHBIC OCHOBBI FyMaHI/ICTI/ILIeCKOf/'I neJaroruku,
ymembp:

®  TIOJIB30BAaTHCS KaTErOpHAIBHBIM alllapaToM IeJaroruKH;

®  OIpEeACISITh YPOBHH B3aUMOJACHCTBUS OCHOBHBIX NIEJArOTHYECKHUX MTOHSTHIA;

®  pemaTh MeJaroruuecKue 3aaaumn;

enaoemy:

®  KYJIbTYpOH MBIIUICHUS, CIIOCOOHOCTBIO K BOCTIPUATHIO, aHAIIU3Y, 0000IIEHUIO
uH(pOpMaINH, IIOCTAHOBKE 11eJIeH U BBIOOPY MyTeH ee TOCTUKEHHUSI.

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:
2 3ayeTHbIe enuHUIHI (72 Jaca).
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7. ®opMa KOHTPOJIA:
[IpomexxyTouHast arTectamus — 3a4eT (3 cem.).

HUctopusi xumuun

1. MecTo tucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMBbl

Huctunnuna «Mctopust XUMHUH » BXOAUT B BapUaTUBHYIO yacTh Oyioka b1 «/lucturmnabt
(MomymnH )» Kak obsi3aTenbHast quciumuivaa b1.B.1.

2. Heab ocBOEHMSI AMCIMIJIMHBI :

. dbopMUpOBaHHE y CTYJEHTOB 3HAHW O PA3BUTUM M CTAHOBJICHUUW XHMHUYECKUX HAYK
B TECHOM CBSI3U C HMCTOPUYECKON OOCTAHOBKOMW, BBI3BABINCH HAyYHBIE HCCIICIOBAHUS,
OOyCIIOBJICHHOH WX MPAKTUYECKUMHU pe3yJlbTaTaMH, O BKJIAE BEIHKUX YUYCHBIX
Y IPAKTUKOB B CO3JJaHUE OCHOB PAllMOHAIBHOI'O Pa3BUTHS COBPEMEHHOMN HayKH.

3. KpaTkoe comepxanue Q1 CHUIITHHbBI

IlepBble TEOpeTHYECKHE NIPEICTABJCHUS APEBHUX O IPUPO/Ie XMMHUYECKHUX NPeBpPaLeHU

Ponp xumum B pa3BUTUM YeENOBEYECKOM UMBHIM3anuu. [lepuonuszanuss HCTOPUM XUMUHU.

HakonneHne XWMHYECKMX 3HAaHUM B JIOMCTOPUYECKHE BpEMEHAa. OBOJIOLMS XHUMHUHU B

IpEeBHEUIINE BPEMEHA: ONBIT W 3HaHUA. AHTHYHas HaTypdmiocodus. DopmupoBaHue

a0CTPaKTHBIX MOHATUH. YUeHne DMIeokIa 00 armeMenTax. [lmaTon u Apuctorensb: ydeHue oo

DIIEMEHTaX-KauecTBaX. AHTUYHAS aTOMHUCTUKA. ATXUMHUS: TIOUCKH MCTUHBI WM ONYXIaHUS BO

ThMe. OCHOBHBIE OCOOCHHOCTH ATXMMHUYECKOTO MEproja. 3apoXkJCHUE AIXUMHM, €€ LEeIH U

OCHOBHbIE 3Tanbl. ['pexo-erunerckas anxumus. ApaOckas anxumus. CpelHEBEKOBas alXUMUs

EBponbl. Anxumuueckuil TpakTar. VICTOUHMKM 3HaHMM O XMMHMYECKHUX HAaBBIKAX JPEBHETO

yenoBeka. OOmmii ypoBeHb Pa3BUTHI MPUKIAHON XUMHUH JAPEBHUX ITHBUIIA3AIUH.

Paszeutue xumuu B XVII-XVIII Bekax

Hayunas peBomonus B pusuke u acTpOHOMUU. 3apOXKICHHE MHEBMATHUYECKONW XUMHUH (XUMUU

ra3zoB). Jnoxa teopun Onoructona. OTKpbITHE Ta30B.

Ilepuoa K0JIMYECTBEHHBIX 3AKOHOB. ATOMHO-MOJIEKYJISIPHOE YYeHHUe

OOmas xapakTepucTHKa TNEpHoJa. 3aKOH HKBUBAJICHTOB. 3aKOH TOCTOSHCTBA COCTaBa.

Atomuctuueckass teopus JDxkona JlampToHa. 3aKOH TPOCTHIX OOBEMHBIX OTHOIICHHI.

MonexynsipHasi Teopust ABoraapo. 3akoH u3oMopdusma. 3aKOH YAEIbHBIX TEIUIOEMKOCTEH.

3aKOHBI JIEKTpOoJIN3a. Pa3BuTHE aTOMUCTUKHU B NEpBOM 1mojoBUHE XIX Beka. ATOMHBIE MacChl U

CHUMBOJIbI 2JIEMEHTOB.

3aposkaeHue U CTAHOBJIEHHE OPraHUYeCKO XMMUM

Hcrokn oprannuyeckoil xumuu. Kpymenue Tteopun BuTamuzMa. OTKpBITUE H30MEpPOB H

pamukanoB. Teopust panukanoB. Teopus 3amemnienus Jlroma u teopus suep (tunos) JlopaHa.

Teopus BaneHTHOCTU. CTPYKTYpHBIE (POPMYJIBI OPraHUYECKUX BEUIECTB. Teopuss XUMHUYECKOTO

ctpoenust A.M. bytneposa. [IpocTpaHCTBEHHBIE CTPYKTYPHBIC (DOPMYJIIBI MOJICKYJI.

3aposkaenue u pa3putne Xumun B Poccnu k konny XIX Beka

3apoxknenne xumuu B Poccun. BO3HMKHOBEHHME XUMHUUYECKHUX peMecel. 3apoKICHHE

XUMUYECKOM Hayku B MockoBckoM rocynapctse. M.B. JIOMOHOCOB — OCHOBOIIOJIOKHUK

HayyHOU xumuM B Poccuu. OtkpbiTue Ilepmoanmdeckoro 3akona J[.M. MenneneeBa. OCHOBHBIE

9Tambl OTKPBITUS XUMHUYECKHX JJIEMEHTOB. [lepBble MOMBITKH KIACCH(PHUKAIUN XUMHYECCKHX

3JIEMEHTOB. XPOHUKA U METOJOJIOTHS BEJIIMKOTO OTKPBITHA. 3apOXKACHUE U PA3BUTHE XUMHUHU B

Poccun k  xonny XIX Beka. IIpocBeTurenbckas IEATE€IBHOCT PYCCKMX XHUMHKOB.

PacnipocTpanenre HaydHBIX XUMUYECKUX 3HaHUN. Co3maHue PyccKkoro XMMHU4ecKoro o0IecTBa.

du3nyeckass XMuMHUsl — CTAHOBJIEHHE U Pa3BUTHE

Ouzukanuzanuss XuMuM. KuHeTtmdeckas TeopHsl TEIUIOThI. 3aKOHBI Ta30BOTO  COCTOSTHUS.

Tepmoxumus. 3axkoH I'ecca. Xumuueckass TepMoaMHAMHKA. DU3MKO-XMMHUYECKMM aHAIU3.

[IpakTnueckoe 3aHATHE. YUYEHHE O CKOPOCTH XMMHUUYECKUX peakinil. XuMHUYECKOE paBHOBECHE.

Yuenne o xatamuze. Teopuss pa30aBIEHHBIX PacTBOPOB. Teopust 3IEKTPOIUTHUECKOM

muccouuanuu. [Ipobiema CUIbHBIX 37€KTPOIUTOB. CTaHOBIECHHE M Pa3BUTHE DJIEKTPOXUMUH.
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HccnenoBanus B obnactu pusnyeckoid XuMHuM B TIepBoii nmostoBuHe XIX Beka. 3aKOHBI T'a30BOT0
coctosiHusi. Teopust pacTBOpoB. Teopus 3SJICKTPOJMTHUYECKOW OUCCOLMALMHU. YUYEHUE O
XUMHUYECKOM paBHOBECHM. TepMOXMMHS, XUMHUYECKass TEPMOAMHAMMKA, KMHETUKA. YUEHHE O
karanuse. Kommonanas xumus.
HcTopusi 3apoxkieHust H CTAHOBJICHUSI AHAJITUTHYECKOH XUMHUH
Hcroku aHamuTHUeCKOW XUMHUH B ApeBHOCTH. OCHAICHHE TIEPBBIX XUMHUUYECKHUX JIa0OpaTOPHA.
KauecTBeHHBIN U KOJIMUYECTBEHHBIM aHAIN3 HEOPTaHUYECKUX BellecTB. KomnuecTBEHHbIN aHau3
OpraHNYECKUX BelecTB. IHCTpyMEHTaIbHBIE METOAbI AHATIN3A.
XIX—XX cTojeTHs: XUMHUS B AeiicTBUH
[IpoMmbInuieHHAs PEBOMIONMA. Y CIIEXH MPUKIAAHOW HeopraHmdecko xumuun B XIX croserum.
Cunrernueckas opranndeckas xumus B XIX cronetun. XX BeK: CHUHTETHUYECKAsl OPraHUYECKas
XUMUS ¥ TalHbI )KUBOW MPUPOBI. XX BEK: HOBbIC ()yHAaAMEHTAIbHBIC TCOPUHU. TepMOaHAMUKA
HEoOpaTHUMBIX TpolreccoB. Xumus TBeproro Ttena. CympamonekynspHas xumus. Hosble
(G yHKIIMOHATIbHBIE MaTepUabl. XUMHUsI TOTYIPOBOAHUKOB. XUMHUS HAHOMATEPHAJIOB.
4. Komnerennuu, gopmupyembie B pe3yJibTaTe 0CBOCHUS AUCHHUIINHBIL
. CHOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE JTalbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs o01ecTBa A GopMHUPOBaHUs TpakaaHckoi nozunun (OK-2);
. BJIAJICHUEM HABBIKAMU MPEJICTABICHUS MOJYUYCHHBIX PE3YJIBTATOB B BUJIE KPATKMX OTYETOB
u nipesenTanuii (I1K-6).
5. IlnanupyemMsle pe3yJbTaThl 00y4eHH s
B pe3ynbpTaTe 0CBOCHHS TUCIMIUIMHBI CTYJEHT AOJIAKEH
3HamMy:
. OCHOBHBIE [TEPUO/IBI PA3BUTHS XUMHH;
. BKJIaJl OTEYECTBEHHBIX YUEHBIX B PA3BUTHE XUMUU;
. POJIb XUMHUH B COBPEMEHHOM HAYKE;
. cHenu(uUKy eCTeCTBEHHOHAYYHOTO TIO3HAHMUS;
ymemu:
. aJanTUpOBAaTh 3HAHUSA W YMEHUS, MOJYYCHHBIC MPU U3YYECHUU JAaHHOM JUCLUILIUHBI,
K PELICHUIO KOHKPETHBIX 3a/1a4, CB3aHHBIX ¢ MPOPECCHOHATIBHOMN IeATEIbHOCTHIO;
enademp:
. COBPEMEHHBIMHM METO/IaMU €CTECTBEHHOHAYYHOTO IT03HAHUS.
6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:
3 3auetHbie equHUIBI (108 yacoB).
7. @opmMa KOHTPOJIA:
[Ipomexxyrounas arrectanus — 3a4eT (7 ceM.).

HUcrtopus bypsatun

1. MecTo aucHUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOTrPaMMbl

Hucuunmna «Mctopus Bypsatum» BXoauT B BapuaTuBHYIO 4acTh 0510ka b1 «/{ucuumnainbt
(Momynn)» Kak oOs3aTenpHas auciuiuimHa b1.B.2.

2. llenn ocBOeHMS IMCHUIIIMHBI:

. W3Y4EHUE OCHOBHBIX 3TAllOB CTAHOBJICHUS M Pa3BUTHs PETMOHA C JAPEBHEHIINX BPEMEH U
0 HallUX JHEH, BBIABIEHHE OOUIMX 3aKOHOMEPHOCTEH M HAlMOHAIBbHO-KYJIBTYPHBIX
0coOeHHOCTeH.

3. Kpartkoe cogep:xanue JUCUMILIMHBI

IIpubaiikanbe B ApeBHUI U PAHHUH CPeIHEBEKOBbIN NMEePHOIbI

Dmnoxa kamMHs U paHHero Metauia [Ipubaiikanbs. BpoH30BEIi Bek Ha TeppuTopuu [Ipubaiikanbs,

0coOeHHOCTH ero KynbTypbl. [lepBble rocynapcTBeHHbIE O0pa3oBaHHMS Ha TEPPUTOPHU

[Tpubaiikanbs

IIpudaiikanbe B nepuoa oopazoBanusi u pa3sutusa Monroabckoii umnepun (XII-XIV BB.)
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Paccenenne memMeH u HapozoB Ha Tepputopuu [Ipubaiikanbs B mepuon oOpa3oBaHUS H
Pa3BUTHS €IUHOTO MOHIOJIBCKOTO rocyaapcTBa. baprymkuH-Tokym U ero B3aMMOOTHOILIEHUS C
Momromuen. ['ocygapcTBEHHOE yCTPONCTBO MOHIOJIBCKOM uMIiepuu. Mcropudeckoe 3HaYeHUE U
XapakTep MOHI0JIbCKHX 3aBoeBaHuil. [Ipobiema npoucxoxaeHus OypsaTcKoro Hapoja.
IIpudaiikanbe HakaHyHe mnpucoenuHeHuss K Poccmiickomy rocyaapcerBy (XIV — mepBas
nojoBuHa XVII BB.)
OO11ecTBEHHBIN CTPOM, COIMATbHBIE OTHOLICHUS U XO3SHCTBEHHBIE 3aHATHS MPOTOOYPSATCKOTO
HaceneHus. PenurmossHele BepoBaHus HaponoB Ilpubaiikanbs HakaHyHE HPUCOEIUHEHUS K
Poccun.
Bypsitus B XVII-XVIII BB.
[Ipucoenunenue bypsatun k PoccuiickoMy rocynapctBy. AJIMHUHUCTPATUBHO-TEPPUTOPHATIBHOE
ycTpoilcTBO u ympaieHne kpaem B KoHie XVII-XVIII BB. CoumanbHble NpoLEcCh B
[Tpubaiikanbe. Cenbckoe X035HUCTBO U TpoMbIciibl bypsatuu B konue XVIII — nepBoii nonosune
XIX BB., pa3BUTHE NPOMBILIIJIEHHOCTH B 3TOT nepuo. KaxTuHCKas pycCcKo-KuTaicKasi TOproBJs
bypsarusa B XIX — Hayaie XX BB.
Vmpaenenne Cubuppto B k. XVII — I mon. XIX BB. [loautnyeckas ccbuika B Cubupm.
OO11eCTBEHHO-IIPOCBETUTENBCKAsE  JAEATENBHOCTh  AekaOpuctoB B  bypsatun. OcHOBHBIE
HaIMpaBJICHUS Pa3BUTHUSI MPOMBIIIUIEHHOCTH U CEJIBLCKOT0 X035IMCTBa BO BTOPOM mosioBuHe XIX —
Hayasle XX BB. IlepBasg mMupoBas BOWHA M €€ BIIMSIHUE Ha IIOJOKEHHE HApOJHBIX MacC B
Bypstuu. PacctaHoBKa MOTUTHYECKUX CUIT B epuoy] ¢ GpeBpaiist mo okTsaops 1917 r.
bypsarusa B XX — nayane XXI BB.
Bbypsatus B 1917-1929 rr. byparus B 1929-1953 rr. Bypsarus Bo BTopoii nosioBuHe XX — Havyaje
XXI BB. CoBpemenHbie mpobsiembl bypstun. OO1ecTBEHHO-TTOTUTHYECKOE pa3BUTHE BypsaTun
Ha COBpeMEeHHOM »drtamne. [IpoGneMbl HalMOHAJIBHO-TOCYIAPCTBEHHOTO  CTPOUTENILCTBA.
HanmonanbHo-KyneTypHbIe 1poOsemMbl. COIManbHO-I)KOHOMHYECKHE OCOOEHHOCTH pPa3BUTHSA
bypsatnn Ha COBpEeMEHHOM JTaIe.

4. Komnerennuu, gopmupyembie B pe3yJibTaTe 0CBOCHHUS AUCHHUIINHBIL:
o CHOCOOHOCTh AHAJIM3MPOBATH OCHOBHBIE J3Talbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO

pa3BuTHUs oo1ecTBa s GopMUpOBaHMs Tpaxaanckoi no3uimu (OK-2).

5. Ilnanupyemsle pe3yJbTaThl 00y4eHH s

B pesynbpraTe 0CBOCHMS IUCHUIUIMHBI CTYACHT A0JIZKEeH:
3Hamb:
o o01ye 3aKOHOMEPHOCTH Pa3BUTUSl PETMOHA BO B3aMMOCBSI3U C MHMPOBBIM HUCTOPUYECKUM

IpOIECCOM, 0OCOOGHHOCTH Pa3BUTHSI KYJIbTYPHhI, TOJTUTUYECKONH HCTOPUHU PETUOHA;
ymembp:
. BBISIBIISITH HICTOPUYECKHE OCOOCHHOCTH PETHOHAIBHON UCTOPHH;
enademp:
o HEOO0XOANMBIMU 3HAHUSIMHA U METOJIMKOM HAayYHBIX UCCIICIOBAHUM.

6. O0mas TPy10€eMKOCTh AU CIUIJINHBI:

2 3a4yeTHbIe eqUHULBI (72 yaca).

7. @opmMa KOHTPOJIAA:

[IpomexxyTouHas arrecTanus — 3a4eT (2 ceM.).

BypsiTtcknii sI3bIK

1. MecTo tucuMnanHbI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/IbHO NPOrPaMMBbl

Hucnunnuna «BbypsITCKU SI3BIK » BXOJWT B BapUaTHBHYIO YacTh Onoka b1 «Jluciumnauabt
(MomymnH )» Kak obsi3aTenbHast quciumivaa b1.B.3.

2. Heab ocBOEHMSI AMCIMIJIMHBI :

e 00ecrneynTh MOATOTOBKY CIICIHUAIMCTOB, BIAJCIOMUX OYPATCKUM SI3bIKOM KaK CPEACTBOM
MEXKYJIbTYpPHOW KOMMYHHMKAIIMM B YCTHOH W IHUCHMEHHOM (OpME B MOBCEIHEBHOM
OOIIEHUH U TIPU BHITIOJTHEHUH MPOPECCUOHANBHOMN J1eATeIbHOCTH.

3. KpaTkoe comepxkanue Q¥ CHUIIHHbBI
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Tanmnacanra. {3313 ypryyaun. Kparkue cBegenus o OypsarckoMm si3bike. Andasur. I'nacubie
3BYKH OypSITCKOIO0 fI3bIKA
PeueBoii sTHKeT Tpu 3HakoMmcTBe. Mcropus OypsATCKOW MHMCBMEHHOCTH. 3 3Tama
(crapoOypsiTckasi,  jatuHCKas,  Kupwuidna).  CoBpeMEeHHBIM  OypsATCKM  andaBur.
Crermuduueckue 3Bykd. ['macHble 3Byku OypsiTckoro sizbika "YHuBepcutet'. CoriacHsle 3BYKU
OypsATCKOrO  sI3bIKa, OCOOEHHOCTH WX mnpousHomeHus. Crnenmduueckuid  3ByK  h.
KonuyectBennsle, MOPsAKOBbIE, COOMpPATENbHBIC, pa3ACIUTEIbHBIC APOOHBIC YHCIUTEIbHBIC.
[Ipocteie u cocraBHble uucautenabHble. Cuer. OOpa3oBaHHME COCTAaBHBIX YHCIUTEIbHBIX.
[opsiaxoBbie u TpuOIM3UTENBHBIEC Yncia. KanenaapHoe ducio.
Bys3.¥Yr rapb6as. 3akoH rapMOHHMH IJIaCHBIX
Jlexcuka no pasroBopHoil TeMe "Cembs". ['TacHble MY)KCKHUE, JKEHCKHE U HEUTpajbHbIE. 3aKOH
rapMoHuM TiacHbIX. CoueTaeMOCTh TJIACHBIX B HMCKOHHO-OypsATCKUX cioBax. [IpaBomucanue
3aMMCTBOBAHHBIX CJIOB. JIekcuka 1o pasroBopHoil Teme "Manas Poauna". OcoGeHHOCTH CTPOS
Oypsitckoro mnpemnokeHus. Ilopsnok cimoB B OypATCKOM mpeioxeHUH. MHTOHAIMOHHBIE
0COOEHHOCTH TPEUIOKEHUH ¢ OOpalieHusMH, BBOAHBIMH KOHCTpYKIMsMH. CTpyKTypa
BOIPOCUTENILHOTO MpeiokeHus. BonpocutensHblie yacTuiibl. BonpocurenbHbie cioBa.
Ackabaiinan (rp, xyocahan, 31e3H). JInuHbIEe MeCTOMMEHUSA
Jlexcuka mo pasroBopHoi Teme "Jlom". TIoHSATHE O TUYHBIX MECTOMMEHHSIX OYpSITCKOTO SI3bIKA.
Mectonmenusi, Bbelpaxatoue l-e u 2-e mumo. OOo3HaueHwe 3-ro nuna. OcoOeHHOCTH
CKJIOHEHHS.
Askabaiinaa (rp, xyocahan, 3gesn). Umena cymecreurenansnsble. [lagexnu.
Jlekcuka mo pasroBopHod Teme "Opexnaa". JIMuHble M HEIWYHbIE UMEHA CYIIECTBUTEIbHBIC.
OCOOCHHOCTH CKIIOHEHUS UMEH CYIIECTBUTENbHBIX. [lafexu: MMEHUTENbHBINA, POAUTEIbHBIH,
JlaTeJIbHO-MECTHBIN, BUHUTEIbHBIN, OPYAHBINA, COBMECTHBIN M UCXOAHBIN. /[[BOIIHOE CKIIOHEHHE.
4. Komnerennun, gopmupyembie B pe3yJibTaTe 0CBOCHHUS AUCHHUIINHBIL:
. CIOCOOHOCTh K KOMMYHHUKAIIMM B YCTHOW W NMHUCBMEHHOW (popMax Ha OypATCKOM SI3bIKE
JUTSL pEIIeHUs 3a1a9 MEKIMIHOCTHOTO U MEXKYJIbTypHOTO B3aumoaencteus (JIK-1).
5. IlnanupyemMsle pe3yJbTaThl 00y4eHH s
B pe3ynbraTe 0CBOCHUS NUCHUIUIMHBI CTYICHT A0JIKEeH:
3HamMy:
. OCHOBBI (DOHETHUKH ¥ TPAMMATUKH OYPSITCKOTO S3bIKa;
° JeKCuYecKruii MUHUMYM B 00beme 1000 nekcuYecKux eTuHuIl;
ymembw:
o MOHMMATh Ha CIOyX OYypATCKYIO peuyb, IOCTPOCHHYIO Ha MPOTrpaMMHOM MaTepuaie
U aJIeKBaTHO pearupoBaTh Ha HEE;

° y4acTBOBaTh B OOIICHHH C OJHUM WM HECKOJIHKUMHU COOECETHHKAMH C IENbI0 0OMEHa
uHpopmanuei,

e  JIOTMYHO M TIOCJIENOBATEeIbHO BBICKA3bIBAaTbCSl — BBICTYNATh TMEpel ayauTopuei
10 3aJJaHHOM WJIM CaMOCTOSITEIHHO BBIOPaHHOM TeMe;

o BBIPA3UTEILHO YUTATh BCIIYX U HAM3YCTh;

enademp:

. KYJIbTypOH MBIIIUICHHS, OBITh CHOCOOHBIM K BOCTIPHUSITHIO, aHAIW3y M OO0OOIICHHIO
UH(pOpMaLny;

o HaBbIKaMU CaMOPa3BUTHS;
o BJIa/IETh OCHOBAMHU MEXKYJIbTYPHON KOMMYHUKALIUU B c(hepe MOBCEAHEBHOTO OOILIECHUS.
6. O0mas TPyI0€eMKOCTH AU CIUIJINHBI:
2 3a4yeTHbIEe eqUHULBI (72 yaca).
7. @opmMa KOHTPOJIA:
[Ipomexyrounas arrectanus — 3a4eT (1 cem.).

IlaTenToBenenmne

1. MecTo ucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOIM NPOrpaMMBbl
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Huctummaa «[laTteHTOBEACHNE » BXOAUT B BAPHATUBHYIO 4acTh O5oka b1 «Jlucuunauasl
(Momynn)» Kak oOs3aTenpHas auciuiuinHa b1.B.4.

2. llenb ocBOCHUSI AMCHMIIINHBI:
. dbopMupoBaHUe 3HAHUH 1O BHUAAM OOBEKTOB HWHTEIUICKTYaJlbHOM  J1€ATEIbHOCTH

Y IIpaBUJIaM UX PErHCTPALMM B YCIOBUSX JIEUCTBYIOMIETO MPABOTO MOJISI.

3. Kpartkoe cogep:xanue JUCUMIIIMHBI
ITonsiTHEe MHTEJVIEKTYATbHON COOCTBEHHOCTH
ABTOpCKOE TIPaBO, CMEKHBIE I[IpaBa, WHTEJUIEKTyallbHas IPOMBIIUICHHAs] COOCTBEHHOCTbD.
PernonaneHble maTeHTHBbIE CUCTEMBl. OCOOEHHOCTH PErHMOHANBHBIX CHCTEM. MeXIyHapoaHas
NMaTeHTHasg cuctema. EBponelickas peruoHajgbHas MaTEHTHas cucteMa. EBpasuiickas
peruoHasibHasi ~ NATEHTHas  cucTeMa. BceMupHas — opraHuszanus  MHTEIUIEKTYalbHOM
cooctBenHoctn (BOWMC). MexayHapoaHble KOHBEHIIMM 110 BOIPOCAaM HWHTEIUICKTYaJbHOU
cooctBeHHOCTH. [lapmkckash KOHBEHIMS Kak ()yHOAMEHT COBPEMEHHOM CHCTEMBI OXpaHbI
npoMbiliuieHHOW coOcTBeHHOCTH. Ctpyktypa BOUC. Unenctso BOUC. MexayHapoaHbie
COTJIAIICHUS B 00JIACTH MPOMBIIIIICHHON COOCTBEHHOCTH.
IIaTenTHOE 3aK0HOAATEILCTBO Poccuu. U300peTenue
[TatenTHOE 3akoHOmaTenbcTBO Poccun. OOBEKTHI WHTEJUIEKTYallbHOM  COOCTBEHHOCTH.
N3o6petenue. [IpaBa nzodperareneii u mpaBoBas OXpaHa U300peTeHui. 3asiBKa Ha H300peTeHne
u ee okcrneptusa. Kputepuum mnateHTOoCcrocoOHOCTH. OOBEKThI n300pereHus. dopmanbHas
skcneptu3a. [lyonukarus 3asBku. O0kanoBaHHe pelIeHUi TaTeHTHON SKCIepTu3bl. Bpemennas
npaBoBasi oxpana. I[IpaBo mpexnenonb3oBanus. [lyOnukainus CBeIeHHM O BbIade IaTEHTA
U peructpanus uzodpereHuit. OT3bIB U NpeoOpa3zoBaHue 3asBKHU. lIpepocTraBieHue npaBa Ha
UCIoNb30BaHue u3o0perenms. Hapymenune mnartenta. [Ipekpamienne AecTBUS TaTeHTA.
PaccmoTpenue maTeHTHBIX COpPOB B cyaeOHOM mopsiike. [laTenTHbie nouuuHel. [larenToBaHMEe
n3o0pereHuit 3a pybOexxkom. I[IpaBa WHOCTpaHHBIX (PUINUECKHX U HOPHANYECKUX JIHII.
®denepanbHblil pona nzodperenuii B Poccun.
IHone3nast mogesib. ToBapHbIe 3HAKH
[Tone3nast Moznens. 3asBKa Ha MOJIE3HYIO MOJEb U €€ dKcnepTusa. [IpaBoBas oxpaHa Mojae3HOM
mozaenu. OTiMuue TOJIE3HOW Monenu OoT m3o0pereHus. IIpornemypa mpemocTaBieHUsS OXPaHBI
IOJIE3HOM MOJeNH. 3asiBKa M 3KCIEepTU3a 3asBKM Ha TOBapHbIM 3Hak. lIpaBa BiazenbleB
U IpaBOBas OXpaHa TOBAPHBIX 3HAKOB. BuIbl TOBapHbIX 3HAKOB. KOJIEKTMBHBIE TOBapHbIE
3Haku. IlpemynpenurenbHas MapkupoBka. VCkiarouumTenpbHOE IpaBO Ha TOBAapHBIM 3HAK
U MPOJIODKUTEIBLHOCTh OXpaHbl. [Ipekpaienue nercTBusA. Perumcrpanusi TOBapHOrO 3HaKa.
OkcrepTusza 3afBKH, pelieHne o perucrpauuu. OOXajJoBaHHE peIICHHE M0  3asBKe.
Ncnonp3oBanne ToBapHOro 3Haka. [lepenaya ToBapHoro 3Haka. Hapyuienue npaB Ha TOBapHBIM
3Hak. PaccMoTpeHue CHopoB, CBsS3aHHBIX C TOBapHbIMU 3HakaMu. (OTBETCTBEHHOCTb
3a HE3aKOHHOE€ HCIOJb30BaHHE TOBApHBIX 3HAKOB. JleiicTBue B Poccuu MexayHapOIHBIX
IIPAaBOBBIX AKTOB [0 TOBApHbIM 3HakaM. MaJpuUICKOE COIVIAIEHUE O MEXAYHapOaHOU
peructpanuu 3HakoB. [IpoTokos k MagpuackoMy COTJIAIICHUIO O MEKIYHAPOIHON perucTpanuu
3HAaKOB. MaJIpuJICKOe COTrJIallieHHe O IMPECeYCHHE JIOKHBIX WM BBOIALIMX B 3a0IyXIeHHE
yKa3aHUW MPOUCXOXKIACHHUS Ha ToBapax. JInccaboHckoe cornarieHue 00 oxpaHe HauMEHOBAHHI
MECT MPOUCXOXKJIEHUS U UX MEXKTYHAPOIHOU pErUCTpaLH.
IIpombinIeHHBbIE 00pa3LbI
[Ipombienasie 00pa3ipl. 3asiBKa Ha MPOMBINUICHHBIA oOpaszen u ee skcneprtu3a. I[Ipasa
BJIQ/ICTIbIIEB U TpaBOBas OXpaHa MPOMBIIUIEHHBIX 00pasnoB. Kputepun oxpaHOCIOCOOHOCTH:
HOBM3Ha o00pa3lia, OPUTHHAIBHOCTH 00pa3la, NPOMBIIUICHHAs NPUMEHHUMOCTh oOpasia.
Uckmrouenns u3 oxpansl. [[aTeHT Ha MPOMBINITIEHHBIN 00pa3er]. MexyHapoIHbIE COTJIANCHHUS,
KacalollyMecss TMPOMBIIUICHHBIX o00pa3unoB. [aarckoe corjameHue O JICOHUPOBAHHUH
MPOMBIIIIEHHBIX 00pa3IIOB.
Heno0pocoBecTHasi KOHKYpeEHIUS
HenoOpocoBecTHasi KOHKYpeHIMs. 3amuTa OT HEI0O0pOCOBECTHON KOHKypeHInH. OCHOBHBIC
BUABl HEIOOPOCOBECTHOM KOHKypeHuuu. JleiicTBus, KBamuduuupyemble Kak BBOJISIINE
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00IIeCTBEHHOCTh B 3abmyxieHue. Jluckpeauranuss KOHKypeHTa. Popmbl HET0OpPOCOBECTHOM
KOHKYPEHIINHU, HE YIIOMSHYThIe B cTaThe 10-0mc [Tapmkckoil KOHBEHIIUH.
I[Iporpammsl Aast IBM u 0a3 1aHHBIX
[IpaBoBas oxpana nporpamm miss IBM u 6a3 manubix. Perucrpanus nporpamm st 9BM u 6a3
naHHbIX. [IpaBa aBTOpoB. Vcropuueckas cmpaBka. 3ammuTa npaB B cyzae. Ilepemaua mpas
Ha miporpammsl 171t OBM 1 6a3b1 1aHHBIX. ABTOPCKHI JIOTOBOP U €T0 COJIepKaHUE.
JInueH3um u 10ropopa
MexnyHaponHas TOPTOBJIS Ha 00BEKThI VMHTEJUIEKTyaJIbHON COOCTBEHHOCTH.
[IpennuneH3noHHBIE TOTOBOPHI. JIoroBOp 00 OIlEHKE TEXHOJIOTUU. JJOTOBOp O COTPYIHUYECTBE.
JloroBop 0 maTreHTHOW uMcTOTEe. BHIBl JNHIIEH3MOHHBIX cornameHuid. ®panmmuza. JloroBop
KOMMEPUYECKOW KOHLecCUH. MICKITtounTeNbHas TULEH3US.
Coumosiornyeckue aceKThbl HHTE/VIEKTYAJIbHONH COOCTBEHHOCTH
ComuoNorn4ecKkue acreKThl HMHTEIUIEKTyalbHOW CcOOCTBEHHOCTH. Bo3nmeicTBHE Ha X0.
COIIMAIbHO-3KOHOMUYECKOT0 U JyXOBHOTO IIporpecca.

4. Komnerenuuu, popmupyemMsblie B pe3yibTaTe 0CBOCHUS JUCHUIIMHBI:

o CIIOCOOHOCTh  UCMOJBb30BaTh OCHOBBI MPABOBBIX 3HAHMM B pas3iMuHBIX cdepax
xusHeaestenbHocTu (OK-4);
o CIIOCOOHOCTBIO ~ peliaTh CTaHIApPTHBIE 3aJadd  NpO(EeCcCHOHATBLHOM  AESITEeIbHOCTU

C HCIOJIb30BaHHEM COBPEMEHHBIX HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
C Y4E€TOM OCHOBHBIX TpeOoBaHui nHpopmarmonHoi 6e3onacuoctu (OITK-4).

5. [lnanupyembie pe3yJbTaThl 00y4YeHH s

B pesynbrare 0OCBOCHUS AUCIUILTUHBI CTYIEHT A0JIKEH:

3Hamb:

. 00 MHTEJIEKTyaIbHOI COOCTBEHHOCTH, €€ POJIM MECTE B TPAXKJAHCKOM OOIIIECTBE;

o 00 aBTOPCKOM IIpaBe;

o 00 OTE4YEeCTBEHHOM U MUPOBOM NAaTEHTHOM 3aKOHOAATENbCTBE;

o O JEATENbHOCTH PETHOHANBHBIX W MHPOBBIX OpraHM3alMid  HMHTEIJICKTYaJIbHOM
COOCTBEHHOCTH;

o 0 CTPYKTYp€, COCTaBJIEHUH U N0Jaue 3asBOK Ha NPOAYKIMIO HHTEIJIEKTYaJIbHOTO TPYAA;

o 00 oxpaHe H300pEeTeHUll, MONE3HBIX MOJEJIEH, TOBAPHBIX 3HAKOB, IPOMBIIUICHHBIX
o0pa3ioB, nporpamm st DBM u 6a3 naHHBIX;

o O JIMLEH3UOHHOW JEATENIbHOCTM U COIJAllleHWsX B CTpaHe M 3a pyOekoM Ha Oase
JIOTOBOPOB O COTPYIHUYECTBE;

ymembp:

o H0JIb30BATHCS CIIPABOYHBIM aNIapaToM Uil IOUCKA OOBEKTOB HOBBIX PEIICHUI;

o COCTaBJIATh OTYET O NATEHTHBIX UCCIICAOBAHUIX;

61a0ems:

o NPaKTUYECKMMU HaBbIKAMU pPAa0OTHl ¢ 0a3aMM JaHHBIX IPU IPOBEIACHUU IATEHTHBIX
HCCIICIOBAHUM;

o METO/IaMU TMPOBEICHHSI MATEHTHBIX HCCIIEIOBAHUH.

6. O01ast TPy10eMKOCTh JUCHUIJINHBI:

2 3a4eTHBIC equHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[IpomexxyTouHast arTecTamus — 3a4eT (8 cem.).

MartemaTudeckas 00padoTKa pe3yIbTATOB XHMHYECKOI0 IKCIIePUMeHTAa

1. MecTo nucuUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOTrPaMMbl

Huctummaa «MaTtemarudeckass oOpaboTKa pe3ylbTaTOB XUMHUYECKOTO SKCIIEPUMEHTA
BXOJWT B BapHaTUBHYI0 dYacTh Ojoka bl «Jlucrumiauael (Momynn)» Kak oOs3aTenbHas
muciumiuaa b1.B.5.

2. Heab ocBOEHMSI M CIMIJINHBI :
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o pa3BUTHE y CTYIACHTOB IPEACTABICHUA O MAaTEMAaTHUYECKOM CTATUCTHKE U €€ MPUMEHEHUU
B QHAJIUTUYECKON XMUMUHU.

3. KpaTkoe comepxanue Q1 CHUIITHHbBI

Ponbp MeTO10B MaTeMaTnyecKOl CTATUCTUKHU B AHATUTUYECKON XUMHUH.

HeonpenejeHHOCTH pe3y/JIbTATOB XMMHYECKOI0 AaHAJIN3A

[TonsTne ciy4yallHOW W CUCTEMATHYECKOW COCTAaBIAIONICH HEONPEICICHHOCTH PE3YIbTaTOB

XAMHYECKOr0 aHaiu3a. Pacyer cuCTEMaTHYeCKOM M CIy4allHOM IMOTPENIHOCTH PEe3yJIbTAaTOB.

O1nieHKa pe3yJIbTaTOB aHAJIM3a.

BrisiBiIeHMEe cHCTEeMaTHYECKOM MOTPEeIHOCTH

BbIsiBIIeHHE  CHCTEMATHMYECKOW IOTPEIIHOCTH IPU INOMOIIM  CTATUCTUYECKUX  TECTOB.

JoBeputenbHas BEpOITHOCTb aHANN3a, KaK MPEAMET B3aUMHOU JIOTOBOPEHHOCTH.

OueHka NpaBUJILHOCTH M BOCIIPOM3BOAUMOCTH Pe3y/IbTATOB U3MEPEHHU I

BrisiBieHue u ycrpaHeHue CIIy4ailHbIX M CUCTEMATUYECKUX COCTABIISIIOLUIUX HEOMPEAEIEHHOCTH.

Mertonsl peaTUBU3ALMH, PAHAOMHU3ALNN U «BBEICHO-HANICHO.

IIpoBepounbie TECTHI

Q-TecT, OllEHKAa W TpoBepka Hamuuus rpyoObix mpomaxoB. [IpoBepounsie TecThl CThIOACHTA

n @umepa. JloBepurenbHas BEPOSATHOCTb. MeTpojornueckue OCHOBBI aHanu3a. OreHka

CIy4ailHOM cocTaBiiAroniel. PacyeT morpenHocTei.

YyBCTBUTEJIBLHOCTH U MIpeAes 00HAPYKeHU s

Pacuersl OCHOBHBIX MapaMeTpoB. IUCIIEPCUOHHBIN aHAIN3 U €r0 IPUMEHEHUE B aHATUTUIECKOMN

xumun. Pacuer nucniepcun. CpaBHEHUE AUCTIEPCHIA IBYX HIIH 00JIe€ CEPUU U3MEPECHUA.

PerpeccHOHHBIN U KOPPEJALMOHHBIN aHAIN3

Cratuctuka npsmbix JUHUA. [IOMCK ypaBHEHHMI perpeccuu — OCHOBHAS 3ajJadya KOCBEHHBIX

MeToI0B aHaiu3a. [locTpoeHue IMHMI perpeccuu, OCHOBHBIE METOABI M CIIOCOOBI: CIIOCOO

KaHaJoOB, CIOCOO CHpSIMJIEHUS B Clydae, €CJIM TOYKH JieaT HE Ha OJHOW MpPSMOM.

Koaduumentsl ypaBHeHHsT perpeccud, pacyer Kod(pQHUIMEHTOB ypaBHeHHA. Metox

HaUMEHBIINX KBAApaToB. PerpecCMOHHBI W KOPPEISLMOHHBIM aHAIM3. 3ajada perpeccuu

u koppessinuu. Koapumuent koppemsuu.

4. Komnerenuuu, (popMmupyembie B pe3yjibTaTe 0CBOCHUS IMCIUIINHBI:

. CIOCOOHOCTBIO MPUMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTHS XUMHUYECKON HAYKHU TIPH aHAIM3E TOJIYyIeHHBIX pe3ynbTatoB ([1K-4);

. CIOCOOHOCTBIO MONy4YaThb M 00pabaThiBaTh pPE3yibTaThl HAYYHBIX AKCIIEPHUMEHTOB
C TIOMOIIIbIO COBPEMEHHBIX KOMIBbIOTEPHBIX TexHosorui (I1K-5).

5. [lnanupyembie pe3yJbTaThbl 00y4YeHHU s
B pesynbrare ocBOEHUS AUCLUIIIINHBI CTYAEHT AOJIAKEH:

3Hamb:

. METOJA OKCIEPTHBIX OICHOK, CTAaTUCTUYECKHE METOAbl 0OpabOTKM KOJIMYECTBEHHBIX
pe3yJabTAaTOB HCCIEAOBAaHUM, METOJ| KAueCTBEHHBIX MMHTAIMi, METOAbl IMOCTPOCHHS
Y UCITOJIb30BAaHNS MEXAHUCTUYECKUX UMHUTAIMOHHBIX MATEMAaTHYECKUX MOJENEH;

ymemp:

. BBITIOJHATH B XOJI€ SKCIIEPUMEHTOB M3MEpEeHUs (aHaJIU3bl) B COOTBETCTBUM C TpeOyemoi
HAJIS)KHOCTbIO M TOYHOCTBIO, BBIOMpas MOAXOISIIYI0 METOAUKY HM3MEPEHUN M YHUCIO
napajuieIbHbIX ONBITOB;

. METPOJIOTUYECKH TPAaMOTHO OLIEHHWBATh CHUCTEMAaTHYECKUE W CIIydailHble IOIPEIIHOCTH
W3MEPEHHUI;

. COMOCTABIIATh PE3YyJbTaThl HU3MEPEHUH JJis BBISBICHUS CTATUCTUYECKH JIOCTOBEPHBIX
pasnuuMii B CBOMCTBaX Pa3HbIX 00BEKTOB MCCIEIOBAHUS;

. MIPOBEPATh HAJIWYME KOPPETSUUN M YCTaHABIMBATh BUJ (YHKIIMOHAJIHHOU CBSA3H MEXKIY
COCTaBOM BEUIECTB U UX CBOMCTBaMU;

e1a0emp:
° METOJIOJIOTHEH BEIOOpa METOJIOB aHAJIN3a;
o HaBBIKAMH UX HpI/IMeHeHI/DI;
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o METPOJIOTMYE€CKMMH OCHOBAMM aHAJIM3A.
6. O0mas TPy10€eMKOCTh IMCIUIJINHBI:
3 3auetHbie eguHUIBI (108 yacoB).
7. @opmMa KOHTPOJIAA:
[IpomerxxyTouHas arrecTanus — 3a4eT (5 ceM.).

MuHnepanbHble pecypcbl bypsaTuu

1. MecTo ucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl

Jucnunnuna «MuHEpaJbHbIe pecypchl BypsaTuny» BXOAUT B BapuaTHBHYIO YacTh 0J0ka b1
«ductumumael (MOAyNH)» Kak oOs3atenbHas aucuurinHa b1.B.6.

2. lle14 0OCBOEHHUA JUCHUILIHHBI:

. dbopMupOBaHHE Yy CTYICHTOB 3HAaHWH O HEBO30OHOBISIEMBIX WPUPOTHBIX pecypcax,
B YaCTHOCTH, MECTOPOKICHUSX IOJIE3HBIX HMCKOMaeMbIX bypsiTuu, mx 3amacax W poJiu
B 00ecreYeHn MUHEPAJIbHBIM ChIpbeM PKOHOMUKH Pecmybnuku;

. (dbopMUpOBaHHE Yy CTYICHTOB TMPEACTABICHUI O pecypcocOeperarwmux TeXHOIOTHIX
NOOBIYH, IEpepadOTKU MUHEPAIBbHBIX PECYPCOB M HABBIKOB OLIEHKM BIMSHUS Pa3pabOTKH
MIOJIE3HBIX MCKOITAEMbIX Ha OKPYKAIOLIYIO CPENy.

3. KpaTkoe comepxanue Q1 CHUIITHHbBI

TeHaeHUM Ppa3BUTUSIT MHHEPAJbHO-ChIPbeBOi 0a3bl B bypsaTum. IKogoruvyeckue

npoo0JieMbl pa3padoTKHU MOJIe3HbIX HCKOMAEMbIX

Oowgue ceedenus 0 MecmopoHCOCHUAX NOJE3ZHLIX UCKONAEMbIX, O HEB0300H06IAEMbIX,

MUHEPATIbHBIX pecypcax

Ponb u 3HaueHue pa3MUYHBIX MOJIE3HBIX HCKOMAEMBIX B pa3BUTHM oOmiecTBa. CoBpeMEeHHOE

COCTOSIHME U TIEPCIEKTHBBI Pa3BUTHSI MUHEPATbHO-ChIpheBON 0a3bl PecriyOnuku Bypsitus. Buas

MUHEPATBHOTO  Chipba. CmocoObl  A00BIYM  TOJIE3HBIX  HCKOMaeMblx. ['eHeTnueckas

KIaCCU(UKALMA  MECTOPOXKIEHUN  TOJIE3HBIX  HWCKOMAeMbIX.  YCIOBHUS  00OpazoBaHUs

MECTOPOXACHUN. Pa3MmelieHne MeCTOPOXKIACHUN PYIOHBIX, HEMETAUIMYECKHX IOJIE3HBIX

HCKOIIAEMbIX, PECYpPCOB TOIUIMBHO-3HEPI€TUUECKOr0 ChIpbsi B Heapax bypsituum u craguit ux

pa3paboTKH.

JKonozuueckue npoodaemvl pazpadbomKu u IKCHAYAMAUUU MECHOPONCOEHUI NONE3HBIX

UCKONAeMbIX.

3arpsizHeHUE TPUPOJTHBIX Cpel MPU JO0ObIYE TOJIE3HBIX HCKOMAEMBIX M MEphI 3allUThI

OKpY’KaloIIeH cpefpl Ha OOBEKTaX TOPHBIX pa3paboToK. MecTtopokieHus ypaHa bypsarum.

DKOJIOT0-TEXHOJIOTHYECKHE aCMeKThl WX NoObuu. [ToHSATHE O MamooTXOAHOW U 0e30TXOTHOMH

TEXHOJIOTHH.

MunepanbHO-chipbeBasi ~ 0a3a  IBETHBIX, PeIKHX,  OJaropoaHbIX  MeTAJJIOB,

AJIOMOCWJIMKATHOIO CBHIPbS M HEMETAJUIMYECKHMX IO0JIe3HBIX HMCKONAeMBbIX. JKO0JIOro-

TeXHOJOTHYeCcKHe acCNeKThl UX 100bIYH U NepepadoTKu

Mumnepanvho-coipvesasn 6a3za 1e2KUX u maANCceNvix yeemuvix memannog bypamuu

Ponp amoMuHMS B HapoAHOM XO3siiicTBe. MuHepaiabHO-ChIpbeBasi 0aza  aJIOMUHUS.

MecTopoxkaeHUs CBIHHBIPUTOB, TYHUTOB BypsTHUN 1 EpCEKTUBBI UX OCBOCHMS. Py/ibl CBUHIIA U

UHKa. MecTopoxxieHus: noiauMetaummueckux pyn (O3epHoe, Xol0aHUHCKOE, [loBaTKMHCKOE 1

Ip.), UX XapaKTEepPUCTHKA, 3a1achl, CTEIEHb OCBOCHHOCTH.

Mumnepanvno-coipvesasn 6aza 6.:1a20p0OHBIX U PEOKUX MEMAII08

JeiicTBytomass MHHEpajIbHO-ChIpheBasi 0a3a OOOBIUM POCCHITHOTO H PYAHOrO 30JI0Ta,

CYIIECTBYIOIIHNE TEXHOJOTUU TOOBIUM U MepepadOTKH OIaropoJHBIX METaIoB. Pa3zBenaHHBIC

MECTOPOXKACHUSI PEAKUX METayuloB. BiusHue pa3paboTKU W HKCIUTyaTallid MECTOPOXKICHUMN

peOKMX METAaUIOB Ha NpUpoAHble dKocuctembl (Ha mnpumepe Jxununckoro BMK).

CoBpeMEHHOE COCTOSIHUE J00BUM BoOJIb(ppama. TeXHOJOTHsS KOMIUIEKCHOM TmepepaboTKu

TPYAHOOOOTATHUMBIX MOJHUOIEHCOIEPKAIINX Py (HA mpUMepe pyI MECTOPOXKIAeHHUH bypstun).

DKoJoru4eckre npodaemMbl, CBI3aHHbBIE C 100bIYel BoJb(pamMa U3 TEXHOT€HHBIX OTX0A0B. THIIbI

72



MECTOPOKICHUN 30710Ta. XapaKTePUCTUKH MUHEPATIbHO-CHIPEBOM 0a3bl JOOBIYN POCCHITHOTO U
pyasoro 3o50Ta bypstuu. [Ipo6iema ocBoeHHsSI MECTOPOKIEHNU KOPpEHHOTO 30J10Ta Poccun.
Cuvipvesan 6aza y2na
Posb yriig B TOMIIMBHO-3HEPTETUYECKOM KOMILIEKce. MecToposkieHus! OypbIX, KAMEHHBIX yIJien
bypstun. Tunsl mectopoxaeHui yris. «TyrHyWCKHN YroOJIBHBIA pa3pe3» — COBPEMEHHOE
COCTOSIHME M NEPCHEKTUBBI pa3BUTUsA mHpeanpustus. CocTaB, CBOMCTBA YIVIEM M NIYTH HX
UCIIOJIb30BaHUS.
Coipvesan 6aza HememaniuuecKux noJjie3HblX UCKONAemblxX
MunepasibHO-ChIpbeBast 0a3a LIEMEHTHOTO CBHIPbsl, WX HCIOJIB30BAHWE B IMPOMBIIUICHHOCTH.
Mectopoxaenust ¢arooputoB bypstuu. Ponb (aoopuTOB B METATypru4ecKON OTpacCIH.
MunepansHO- ChIpbeBas 0a3a anaTUTOB bypsTuu u npoOiemMa uX OCBOCHHS. AMMATUTOBBIC PY/IbI,
IIBETHBIC KaMHH (HEPPHT), ChIpbe s CTporuHIycTpunu. COBPEMEHHOE COCTOSIHUE JAOOBIYHM U
MyTH UX UCTIOIb30BAHMUS.

4. Komnerenuuu, (popMupyembie B pe3yjibTaTe OCBOCHUS IMCHUIIINHBI:

° CIIOCOOHOCTh ~ HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX JTUCITUILIAH
B nipodeccuonanbHOM nesteabHocTH (OIIK-3);
° BIIaJICHUE CUCTEeMOH (yHIaMEHTANbHBIX XuMudeckux moustuii (I[1IK-3).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pe3ynbraTe 0CBOCHMS IUCHUIUIMHBI CTYICHT A0JIKEH:

3Hamb:

. OCHOBHBIE BUJIbl MUHEPAIBHOTO ChIphs balikaabCKOW NPUPOTHON TEPPUTOPHH;

o CHOCOOBI T0OBIYH MOJIE3HBIX UCKOMIAEMBbIX, 00JIACTH UX TPUMEHECHHUS;

e  pe3yJibTaThl BO3ACIHCTBHUS TOPHOTO IMPOM3BOJCTBA HA MPUPOJHBIE CPEAbl, MEPbI 3aIUTHI
OKpYKarollen cpesibl OT J0OBIYH U MepepadOTKH MOJIE3HBIX UCKOMIAEMBIX;

ymembw:

. paborarh ¢ yueOHOH, Y4eOHO-METOAMYECKON M CIPABOYHOM JIUTEPATypOH, a TaKKE YMETh
OPHUEHTHPOBAThCS B HAYyYHOW NEPHOIMKE B OOJACTH aKTyalbHBIX MpobieM B cdepe
MOOBIUM U TIEpepabOTKU MOJIE3HBIX UCKOIAEMBIX;

®  pacro3HaBaTh TOPHbIE MOPOJbI U MUHEPATIBI;

o BBITIOJHATH PacueThl TEXHOJOTHYECKHX IOKa3aTejed pynomoJroTOBUTENBbHBIX ONepanui
1 00OTraIeHus;

é1a0ems:

° MOHITHIHO-TEPMUHOJIOTUYECKUM afapaToM B 00JACTH TOPHOTO JIeNa;

° MeToIlaMU 6€30MacHOT0 OOpaIeHHS C PYJHBIMA U XUMHYECKUMH MaTepHUaIaMH,

° 0a30BBIMU 3HAHUSMU TI0 [IEJICBOMY HA3HAUYCHUIO PA3TUYHBIX BHJIOB MHUHEPATBHOTO CBHIPBS

Y IIPUMEHEHUIO €r0 B IPOMBILIUIEHHOCTH.

6. O0mas TPY10€eMKOCTh AU CIUIJINHBI:

2 3a4yeTHbIEe eqUHULBI (72 yaca).

7. @opmMa KOHTPOJIAA:

[IpomerxxyTouHas arrecTanus — 3a4eT (5 ceM.).

XuMHu4YeCKHe OCHOBBI DKOJIOTMH

1. MecTo ucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl

JuctunimuHa « XMMUYECKHE OCHOBBI ADKOJIOTHH» BXOJUT B BapHATHBHYIO 4acTh OJioka bl
«ductumumHel (MOAyH)» Kak oOs3atenbHas aucuurinHa b1.B.7.

2. Heab ocBOEHMSI AMCIMIJINHBI :

. dbopMupoBaHHE TpEACTaBICHHUS 00  DKOJIOTMYECKUX  TMpodiieMax  TMI00aIbHOTO,
PETHOHAIBHOTO U JIOKAJTHHOTO 3HAUCHUS;
. dbopMHUpOBaHHE TOHUMAaHUSI OCHOBHBIX 3aKOHOMEPHOCTEH (HYHKIIMOHUPOBAHUS OHOCHEpHI

U MPOTEKAIONINX B HEH XUMUYECKUX MPOIECCOB, MECTa U POJIM B HEW YETIOBEKA.
3. KpaTkoe comepxanue Q1 CHUIIIHHbBI
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XUMHUECKUH SKOJIOTHYECKUN (akTop. XUMHUYECKHI COCTaB KMBBIX OPraHU3MOB. Murparms

XUMHUYECKHX AJIEMEHTOB B IMPHUPOJHON Cpelie U UX MOCTYIUIEHUE B OpraHU3M YelloBeKa XUMHUs

atMocdepsl. [ToHsTHE 3KOTOrHYecKON XUMUY; eI U 3a1aun npeamera. OO1iee npeacTaBieHne

o reochepax 3emnu. ['a30BBIM COCTaB, CTPOCHHE W PATUAIMOHHBIN PEKUM aTMOCHEpHI.

ConHeuHasi paguaisi U BepPTHKaIbHAs CTPYKTypa atMocdepbl. TemmeparypHbIi MOpoQuib.

O6mas uupkymsiiuss  atMocepbl.  YCIOBUS  YCTOMYMBOCTH. XHMHYECKHE  IMPOIECCHI

B Tpomnocdepe, crpatochepe, me3ochepe u tepmocdepe. MoHocdepa Kak 3alIMTHBIN 3KpaH

oT WoHHOrOo Y®-m3nyueHus. Xumus ruapochepbl OOmIass XapakTepHCTHKAa TUIAPOChEpHI.

MupoBoii okeaH u okeaHocdepa. OCHOBHbIE MOP(POMETPUUECKHUE XAPAKTEPHUCTUKU OKEAHOB.

['unponoruveckuii pexxum oxeaHocdepsl. OOmenaHeTapHas pojb TypOYJIEHTHOro oOMEHa

¢ atMocgepoit. XMMHYECKH COCTaB OKEAaHUYECKOM BOJIBI (COJIEBOM COCTaB, paCTBOPEHHBIE Ta3bl,

OpraHMYECKOEe BELIECTBO, B3BECH). 3aKOHOMEPHOCTH MHUTPALUU XUMHUYECKHUX JJIEMEHTOB

B ruapochepe. IlepBuyHOEe M BTOPHUYHOE 3arps3HEHUE TMPHPOIHBIX BOA. DBTPOPHUpPOBAHHE

BOZ0¢MOB. Xumusi Jutochepsl CTpOCHHE M CPEIHMA XHUMHYECKHH COCTaB 3€MHON KOPBI.

I'eoxumuueckas cucremMaruka 31eMeHTOB. Kilapku OCHOBHBIX 3JIEMEHTOB KOpbl. OCOOECHHOCTH

pacnpenesieHusl PacCessHHbIX JJIEMEHTOB B 3€MHOM Kope. Munepansl. [lom3eMHble BOBI,

ux cocraB. [lmaneTapHblii TOYBEHHBIN MOKPOB. I'700anbHble (YHKIMH MOYBEHHOTO MOKPOBA.

MectHblil reoxumudeckuii ¢GoH. XMMHYECKHUE PEaKIMu M TpoIlecChl B mMouBaxX. buochepa —

ocobast obonouka raneTsl. CoctaB 6uocdepsl. Ilponeccr B 6uoctepe. CymHocTs HOOChepHOU

KOHIIETIIIHH.

4. Komnerennuu, gopmupyembie B pe3yJibTaTe 0CBOCHUSI AUCHHUIINHBI:

o BJIaJICHWE HAaBBIKAMH XHMHUYECKOTO OSKCIHEPUMEHTa, OCHOBHBIMHU CHHTETHYECKHUMH U
AQHAIUTUYECKUMHU METOJaMH TMOJIYYeHHUS W MCCIEAOBAHUS XUMHYECKHX BEIIECTB U
peakuuii (OIIK-2);

o BJajJieHne 0a30BbIMH HaBBbIKAMU HCIIOJIb30BAHUS COBPEMEHHOW ammaparypbl Ipu
IIPOBEJCHUM Hay4HbIX nuccienoBanuil (I1K-2).

5. [lnanupyemble pe3yJbTaThbl 00y4YeHHU s
B pesynbrare ocBOEHUS AUCLUIIIINHBI CTYAEHT AOJIAKEH:

3Hamp:

e [poliecchl 00pa30BaHus U MEPEHOCca 3arpsi3HEHUN B OKpYIKalollel cpee;

® B3aMMOOTHOIICHHS OPraHU3Ma U CPEbL;

® OCHOBHBIE BUJBI 3arPsS3HEHMSI OKPYKAIOLIEH Cpelbl U BO3MOXKHOE MPEBpAIIEHUE BEUIECTB B

MIPUPOIHOM CpEAE;
® TOPSJIOK MPOBEIECHUS SKOJIOTHUECKON IKCIEPTU3bl U CTPYKTYPY SKOJIOTHMUECKOIo Macrnopra
MIPEANPUSITHSL.

ymembw:

® OIEHUBATh IKOJOTUYECKYIO OMACHOCTh PabOTAIOMINX NPEAIPUITHI;

® [IPOTHO3UPOBATH MOBEACHUE XUMHUUYECKHUX 3arpsi3HEHUI B MPUPOAHON Cpelie MOoJ BIUSHUEM

MIPUPOJHBIX U AHTPOMOTEHHBIX (PAaKTOPOB.
enademp:
e HaBblIKaMH pabOTBl CO  CHOPABOYHBIMU  MaTepuajgaMH O  TMPEJeSIbHO-IO0MYCTUMBIX
KOHI[EHTPALUSAX BEIIECTB;
e uH(boOpManMel 0 XUMUIECKOH aKTUBHOCTH OCHOBHBIX (DYHKIIMOHAIBHBIX TPYIIIT,
® HaBBIKAMHU IUTAHUPOBAHUS paObOThI U OPraHU3aLUH KOJUIEKTUBHOTO PEIICHHUS 3aa4.
6. O0mas TPy10€eMKOCTh AU CIUIJINHBI:
3 3auetHble equHULBI (108 yacos).
7. @opmMa KOHTPOJIAA:
[Ipomexxyrounas arrectanus — 3a4eT (7 ceM.).

duznyeckne MeTOAbI HCCJICA0BAHUA

1. MecTo ucuunanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrPaMMBbl
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Juctumimaa «©u3udecKrue METO bl UCCIICIOBAHMSY BXOAUT B BAPUATUBHYIO YacTh OJIOKa
bl «/lucummmmabl (MomynH)» Kak oOs3aTenpHas auciuruimaa b1.B.8.
2. llenb ocBOCHUSI AMCHMIIINHBI:

. yrayOJieHWe 3HAaHWM W HaBBIKOB CTYACHTOB B 00macT (U3WYECKUX METOOB
UCCJIEIOBAHMSI, O3HAKOMJIEHME C HMX TEOPETUYECKMMHM OCHOBAMHM U BO3MOXKHOCTSIMHU
MPaKTUYECKOT0 UCTOIb30BAHMS.

3. KpaTkoe conepxanue Q¥ CHUIIHHbBI

BBenenue

dusnyuecKkue MOAEIN aTOMOB M MOJIEKYJ. MeTo bl ornpeneneHust Gu3ndeckux cBoiicts. OOmas

XapaKTepucTuka ¢ kiaccupukauus MetonoB. CHekTpockonmuyeckue, AUQPpaKIHOHHBIE,

IIEKTPUYECKHE U MAarHUTHBIE METOJIbl. DHEPI€TUYECKUE XAaPAKTEPUCTUKN PA3JINYHBIX METO/O0B.

YyBCTBUTEIBHOCTD U pa3peliaoias CiocoOHOCTh MeTo1a. XapaKTepUCTHUECKOe BpeMsl METOA.

HHurerpanus MeTon0B.

CnexkrTpockonus

Teopemuueckue 0CHOGbL CREKMPOCKONUYECKUX MEMOO08 UCCIE006AHUA

[Ipupoaa 3MeKTpOMarHUTHOTO U3IyYEHUs], Pa3JIMYHbIE TUIIbI €70 B3aMMOJIEUCTBUS C BEILIECTBOM.

OCHOBHBIE XapaKTEPUCTUKU H3IIyYeHUS. OJIEKTPOHHBIE, KoyieOaTenbHble, BpallaTelbHBIC,

CIIMHOBBIE W SIIEPHBIE NEPEXOJbl KAaK PE3yNbTaT pPA3JIUYHBIX TUIIOB BHYTPUATOMHBIX WIIH

BHYTPUMOJIEKYJISIPHBIX B3aUMOAECUCTBUM, OIPENEISAIONIMX COOTBETCTBYIOLIYIO CIEKTPAIbHYIO

oOmacte. CHEKTphl HUCIYCKaHHs, MOTJIOIIEHUS M pacCesHUs aTOMOB, HOHOB U MOJEKYI.

Baxxneiime XapaKTEepUCTHKU CHEKTPATbHBIX JUHUN. MOHOXpoMaTh3amus M3IydeHus, OJIOK-

CXEMBl CIEKTPOMETPOB, HX Kiaccuukanus. XapaKTepUCTUKH CIHEKTPAIbHBIX TNPHOOPOB.

Kpurepuii Panes B orienke paspemaronieit cuibl. Paznuanabie TUITBI CBETOGHIBTPOB, 00J1aCTH UX

MPUMEHEHUS.

[IpueMHUKHN HU3Ty4eHUsl, OCHOBHbIE JOCTOMHCTBA M HEAOCTATKU. XaApPAKTEPUCTUUYECKAs] KpHUBas

¢dorosmynscun.  DoTomMeTpHpoBaHHE ~ CHEKTporpamMMm.  JIOCTOMHCTBA M HEIOCTAaTKU

dorornekTpudeckux AeTeKTopoB. [loHATHE O mIymax, pa3inyHble THMbI IIyMOB. Perucrparus

OTJIEbHBIX (POTOHOB (CUeT (GOTOHOB).

IIpoonemut nonyuenusn u pecucmpayuu CneKmpos

[IpuHnunuanpHas cxema CHEKTPOCKONWYECKHX H3MEpeHU B J00OH 001acTH CHeKTpa.

OCHOBHBIE Y3IIbl CIEKTPAJIbHON YCTaHOBKH. MICTOUHMKM 3JIEKTPOMarHUTHOTO U3y4EHHUS.

Memoowvl konedamenvnoui cnekmpockonuu. Ungpakpacuvie cnekmpovl u KOMOUHAUUOHHOE

pacceanue ceema.

KBaHToBOMEXaHNYECKHUN TOAXO K OMUCAHUIO KOJIEOATENbHBIX CIIEKTPOB. YPOBHU DHEPTUH, UX

Kjaccuukanus, (QyHIaMeHTalbHble, OOEPTOHHBIE M COCTaBHBbIE YACTOTHl. VIHTEHCUBHOCTH

1OJI0C KoJiebaTeNbHBIX creKTpoB. [lpaBmia orb6opa u uHTeHcHMBHOCTH B MK mormomenun

u B cnektpax KP.

Knaccuueckast 3aaua o koe6aHUAX MHOTOATOMHBIX MOJICKYJI.

YacToTsl 1 GOpMBI HOPMATIBHBIX KOJIEOAHUN MOJICKYI.

AHann3 HOPMAaNBHBIX KOJEOAHUN MOJIEKYJIbI IO SKCIIEPUMEHTATBHBIM JTaHHBIM. COIOCTaBICHUE

UK u KP cnekTpoB U BBIBOJIBI O CUMMETPUU MOJIEKYJIbl. XapaKTEPUCTUUYHOCTh HOPMAaIbHBIX

kosnebanuii. IlpuMeHeHHe MeTOJOB KOJIEOATENbHON CHEKTPOCKONMHM JJsl KayeCTBEHHOTO

U KOJMYECTBEHHOIO aHAJIM30B M Jpyrue mnpuMeHeHuss B xumuu. CrneunduuHocTb

KoJIeOaTeNbHbIX CIEKTPOB. VccrnenoBaHust AMHAMUYECKON M30MEpHH, PaBHOBECHM, KUHETHUKU

peaKuuii.

Texunka u wmeroguku MK cnektpockonuu u  crnektpockonuu KP. Amnmaparypa UK

CHEKTPOCKONUHU, MpO3payHble  MaTepHuajibl, MNPUTOTOBJIEHHE  oOpa3loB. Amnmaparypa

cnekTpockonuu KP, mpenmyiecTBa na3epHbIX HCTOYHUKOB BO30YKICHHS.

Memoowi 9J1eKMPOHHOU CHEeKmMpPOCKOnuu. Cnexkmpockonus 6 eUOUMOTL

u yrempaguonemosoit oonacmu

OmuccuoHHass Y@ CHEKTpOCKONUs KakK METOJ MCCIEIOBAaHUS JIByXaTOMHBIX MOJEKYIIL.

BeposiTHOCTH TIepexo/l0B MEXIy 3JIEKTPOHHO-KOJIeOAaTeIbHO-BpAIAaTeIbHBIMUA COCTOSIHUSIMH.
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AOGcopOnmoHHasi CHEeKTpockomusi B BUAUMOM U Y@ o00nacTax Kak METOJ WCCIeIOBaHUs
3JIEKTPOHHBIX CIIEKTPOB MHOI'OATOMHBIX MOJIEKYJ. XapaKTEPUCTUKU SJIEKTPOHHBIX COCTOSHMIA
MHOTOATOMHBIX MOJIEKYJI: JHEPIHs, BOJHOBBIC (YHKIMH, MYJIbTUIUIETHOCTh, BPEMS JKU3HU.
CummeTpusi W HOMEHKIATypa OJJICKTPOHHBIX cocTosHUU. Kraccudukamuss W OTHECeHHue
AIIEKTPOHHBIX TEPEeX0/0B. MHTEHCHMBHOCTH MOJIOC pPa3MU4YHBIX mepexozoB. IIpaBuna orbopa
Y HapyLIEHUs 3ampeTa.

[IpumeHeHne 2IEKTPOHHBIX  CHEKTPOB  IOIVIOIIEHMS B  KAuyeCTBEHHOM, CTPYKTYPHOM
U KOJM4YecTBEHHOM aHanu3ax. O cnenuduke 371eKTPOHHBIX CHEKTPOB MOTJIOMIEHUS Pa3INuHbIX
KJaccoB coeauHeHuil. CHeKTphl CONPSDKEHHBIX CHCTEM M MPOCTPAHCTBEHHBIE 3((EKTHI
B DJICKTPOHHBIX CIIEKTPaxX MOTJIONIEHUs. TeXHUKA CIEKTPOCKONUU B BUANMON 1 Y D obnacTsx.
Penmezenosckue memoovl ucciedo6anus

[Ipupoga pEHTIEeHOBCKUX CIEKTPOB. B3anMOCBSI3b PEHTIEHOBCKHUX CIIEKTPOB IOTJIOIIEHUS
U XapaKTePUCTUYECKUX CHEKTPOB UCITyCKaHus. 33akoH Mo3znu. Kinaccudukanus peHTTeHOBCKUX
METO/IOB aHaIu3a. AHnanus o IEPBUYHOMY PEHTIE€HOBCKOMY W3JIy4EHUIO
(PEHTr€HOOMHMCCHOHHBIM).  AHalmu3 1O  BTOPUYHOMY  PEHTI€HOBCKOMY  M3JIyYEHHIO
(pentrenoduyopectueHTHbIi). 3akoH bparra-Bynbda. PenTreH0oaOCOpOIMOHHBIN — aHAIU3.
[Ipupona KpUTHYECKUX KpaeB MOTJOUIeHUs. PeHTreHOBCKass (pOTORIEKTPOHHAS CIIEKTPOCKOMHS
(3MeKTpoHHAsT CHEKTpOCKOmus i Xxumudeckoro aHammza — OJCXA). Meronm DCXA kak
HEINOCPEACTBEHHBIN 3KCIEPUMEHTAIbHBI METOJl M3MEPEHUS! BEIMUYMHBI 3HEPTMH XUMHUYECKOU
cBs3u. Bosamoxknoctn OCXA 114 aHaiM3a MOBEPXHOCTEM.

Memoowvl macc-cnekmpomempuu

MeToapl MOHU3ALMU: IEKTPOHHBIN yaap, (OTOMOHHU3AIMS, IEKTPOCTATUYECKOE HEOTHOPOIHOE
noje, XuMHueckas uoHu3auus. KomOuHHMpoBaHHbIE MeTOnbl. MOHHBIM TOK M CEYeHHE
noHu3auuu. I[loTeHumanel mnosiBaeHUS HOHOB. JluccoumaTtwBHAs HOHU3AIMA. TUIBI HMOHOB
B MaccC-CIIEKTPOMETpAx.

[IpunnunuaneHass cxema Macc-crektpomerpa [emmncrepa. ®okycupyromiee JIeicTBHE
OJTHOPOJHOTO IONEPEYHOr0 MAarHUTHOTO TMOJIsL. DIeKTpocTatuueckas (okycupoBka. J[BoiiHas
doxycupoBka. Pazpemraromias cuna Macc-criekrpomerpa. MorHsbIi nctounnk. Cucrema Hamycka.
MounekynspHoe TeueHue raza. Bpems mponetHblii Macc-cnexkTpoMeTp. KBaapynonbHslil Macc-
crekrpomeTp. CeKTpoOMETp HOHIMKIOTPOHHOIO PE30HAHCA.

[Ipumenenne macc-cnekTpomerpuu. Mnentudukanms BemectBa. Koppenmsuuss Mexmy
MOJIEKYJISIPHOM CTPYKTYPOH U MacC-CIEKTPaAMH.

Pe3oHaHCHBIC MeTOABI HCC/IEI0BAHUS OPTAaHUYECKUX COeIMHEeHUH

®u3nyecKue OCHOBBI SIBJICHHUS SAJIEPHOTO MArHUTHOTO pe3oHaHca. CHATHUE BBIPOKIACHUSA
CIIMHOBBIX COCTOSHUH B TIOCTOSIHHOM MAarHUTHOM IIOJI€. YCIJIOBUE SIIEPHOTO MAarHUTHOI'O
pe30HaHca. 3aceNeHHOCTh YPOBHEH SHEPIruM, HACBIIIEHUE, PEJAaKCALMOHHBIE IMPOLECCHI
U IIMpUHA CHUrHajga. XMMHWYECKUH CIOBUI M CIUH-CIIMHOBOE paclueluieHue B crekrpax SIMP.
OTHOCUTENBHBIM XWMHYECKHI CIBUT, €r0 OMNpPENEICHUE W HCIOJIb30BaHME B XUMUHU. CHnHH-
CIMHOBOE B3aUMOJEHCTBUE SAEp, €ro MpUPOAA, YHUCJIO KOMIOHEHT MYJbTUILIETOB,
pacnpenesieHue WHTEHCHUBHOCTH, MpaBwio cyMM. IIpumenenne cnektpoB SMP B xumun.
TexHuka U MeTonuKa ’KcnepuMeHTa. CTpyKTYpHBIM aHanu3. XUMHUUYECKas MOJSpU3alMs saep.
brok-cxema cnekrpomerpa AMP, Tumbel ciekTpoMeTpoB. XapakTep 00pasIos.

[IpyHIMIBI CIEKTPOCKOIMHU IEKTPOHHOIO NapaMarHUTHOTO (CIIMHOBOIO) PE30HAaHCA. Y CIOBHE
OIIP. g-®aktop u ero 3HaueHue. CBepXTOHKOe pacuiemienne curHana OIIP  npu
B3aUMOJICICTBUM C OJHMM W HECKOJBKUMHU siipaMHu. YHUCIO KOMIIOHEHT MYJbTHUIUIETA,
pacnpenenenre uHTeHcHMBHOCTU. Konctanta CTC. Tonkoe pacmersienune. [llupuna auHUiA.
[Ipunoxenne wmeroma OIIP B xumuu. HM3ydeHHMe MEXaHM3MOB XUMHUYECKHX pPEaKIMil.
XuMuyeckasi MOJspu3anus dSIeKTpoHOB. OmnpeneneHne CBOOOJHBIX pPaJMKAIOB U JIPYTHX
napaMarHUTHBIX LIEHTPOB. Mcnonp30BaHne CIMHOBBIX METOK. biok-cxema crnekrpomerpa OIIP,
0COOEHHOCTH PKCIIEPUMEHTA, TOCTOMHCTBA U OTPaHUYEHHUS METO/Ia.

Tepmoananumuueckue memoovl AHAIU3A
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O030p OCHOBHBIX METO/IOB TEPMHUUECKOTO aHAIM3a, MPUHLIUIBI paboTel npubopos JITA, TT'A,
JCK. O630p OCHOBHBIX (PAKTOPOB BIMSIONIMX HA PE3yIbTaThl TEPMOAHATUTHIECKOTO
uccienoBanus. TemmepaTypHoe IMoJie TEPMOMHEPTHOTO BEIIECTBA B YCIOBUSAX SKCIEPUMEHTA.
OO6nacTy NpUMEHEHHUS TEPMOAHATNTHYECKUX HCCIICOBAHUI: TEPMOMETPHS, SHTAIBIIMOMETPHS,
KUHETHKA FeTePOreHHBIX MPOLECCOB, aHATN3 YHCTOTHI BEIIECTB.
O030p OCHOBHBIX METOJIOB HCCIICIOBAHUS MEXaHMYECKHX CBOWCTB, NPHHIUIBI PaOOTHI
npubopoB Instron. O630p OCHOBHBIX (DAaKTOPOB, BIUSIONINX HA Pe3yIbTAaThl MCCIICAOBAHMUS.
O6nacTi mpUMEHEHHUS.

4. KomnereHuunu, popMupyemMbie B pe3y/abTaTe 0CBOCHUS AUCHUTIHHBI:

o CHOCOOHOCTh ~ HCHOJB30BaTh  IONYYEHHBbIE  3HAaHHUA  TEOPETHUECKUX  OCHOB
(dyHAaMEHTAIBHBIX pa3ieoB XUMHUHU NIPU pelieHnH npodeccuonanbhbix 3aaa4 (OIK-1);
o BlaJicHUEe 0a30BBIMM HABBIKAMHM HCIOJb30BAHUS COBPEMEHHOW ammaparypbl IpH

poBeeHUHN Hay4dHbIX nccnenopanuit (I1K-2).
5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pesynbpraTe 0CBOCHMS IUCHUIUIMHBI CTYACHT AOJIZKeH:

3Hamb:

. TEOPETUYECKHE OCHOBBI  MAacC-CIEKTPOMETPUUYECKHUX, TEPMUYECKUX M CIEKTPO-
CKOIMMYECCKUX MCTOJ0B UCCIICAOBAHUA,

o anmnapaTtypHoe opOpMIICHHE N3YYE€HHBIX METO/IOB;

ymembo:

° paloHanbHO BBIOMpATh (U3MYECKHE METOABl HCCIICIOBAHMS CTPOCHHS BEIIECTBA
JUISL pELIEHUS IOCTaBJICHHOW 3aa4u;

° HMHTEPIPETUPOBATH MOJTYyUYEHHBIE PE3YyIbTATHI;

° paboTaTh CO CIPaBOYHBIM MaTepuaiaM, aTiiacaMu, 0a3aMH JaHHBIX CHEKTPOB Pa3IMYHBIX
COCIUHECHMI;

é1a0ems:

° METOJI0JIOTHEH BEIOOpa METOIOB aHATN3a, HABBIKAMH UX TIPUMEHEHUS;

° METPOJIOTUYECKMMHU OCHOBaMU aHaJIN3a.

6. O0mas TPY10€eMKOCTh AU CIUIJINHBI:

5 3auetnbix eaunuil (180 gacos).

7. @opmMa KOHTPOJIAA:

[IpomerxxyTouHas arrecTanus — 3K3aMeH (6 cem.).

Konuenuus 310poBoro oopasa >ku3HM 4 INJIAHUPOBAHNE CEMbH

1. MecTo ucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl
Jucnumimna «KoHuenuus 310poBoro odpasa >KM3HHM U IUIAHMPOBAHUE CeMbH» BXOJUT
B BapuaTuBHYIO0 4acth Onoka bl «Jucuummuael (Moaynn)» Kak oOsi3aTenbHAsl TUCIUTUIMHA
b1.B.9.
2. Heab ocBOEHMSI AMCIMIJIMHBI
. NOBBIIIEHHE  MHMOPMHUPOBAHHOCTH MO  BOIpOCaM  3A0pPOBOro  oOpasza  JKU3HH,
dbopMupOBaHUE Y CTYJEHTOB OTBETCTBEHHOTO OTHOIIEHHUS K 3/I0pPOBBIO M HABBIKOB PaOOTHI
1o (opMHUPOBAHUIO 3IOPOBOTO 00pa3a KU3HU.
3. Kpartkoe cogep:xanue JUCUMIIIMHBI
Beenenue
Onpenenenne moHATUS "3A0pOBBIM 00pa3 ku3HU'". Baneomorus. OmnpeneneHue MOHATUHN
"3nopoBbe" 1 "bone3nn". OCHOBHBIE COCTaBISAIOMIME 370pOBOro obOpasza xu3HU. ColraabHbIe
OCHOBBI 3/I0POBOT0 00pasa >KU3HH.
IIcuxosioruyeckoe 310poBbe
CBs13b ICUXUYECKOTO U (pr3ndecKkoro 310poBbs. CTpecc U NCUX0JI0ruueckoe 370poBbe. BiusHue
peKJIaMbl Ha IICUXOJOTMYECKOE 310pOBbE. BilMsHME 3JIEMEHTOB COBPEMEHHOW KYJIBTYPBI
(MY3bIKH, JTUTEPATYpHl U T.J.) Ha IICUXOJIOTUYECKOE 3A0pOBbe. OCOOEHHOCTH MCUXOJIOTHUYECKOT0
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3JI0pOBbsI JIeTe W MOAPOCTKOB. Poib ceMbu B (DOPMHUPOBAHUU TCHXOJIOTHUECKOTO 3JI0POBBSL.
[TpoGaeMbl ICUXOJIOTUYECKON afanTaIliy AETeH U3 HEMOJIHOIIEHHBIX CEMEH.

IpodpunakTnyeckass MEAMIMHA

Omnpenenenue MOHATUS «IPOPUIAKTHUECKAsT MEAULIMHA». 3aTPaThl CUCTEMbI 3IpaBOOXPaHEHUS
Ha TpoPWIAKTUKY M JIEYCeHHE Hamboyee paclpoCTpaHEHHBIX 3abosieBaHuil. [IpuHIMIIEL
npodunaktuku. Buasl npodunaktuku. [IpuBUBKM Kak OJUH U3 METOJOB MPOQUIAKTUKH psiia
COLIMAJIbHO-3HaYMMBbIX 3a00s1eBaHuil. [[pUBUBKY: 32 U IPOTHB.
CaHuTapHO-31IUAEMHUOJIOTHYECKHE MEPONIPUATHS U PO HMIaKTHKA

OKkonoruss M 310pOBBIA 00pa3 xu3HH. OrmpeneneHue MOHATHS <«@KoJorus». IIpupogHbie
U TEXHOTEHHBIE (DaKTOPbI, BIUAIOMINE Ha 3KoJoruio. KpymnHele npupoaHble 1 TEXHOTEHHbBIE
katacTpodbl u ux nociueactBus. COCTOSHHE BO3/yXa U 3/I0pOBbE uUeloBeKa. Bo3ayx KpymHBIX
ropoaos. HopmaTuBbl, UX JOCTOMHCTBA U HEAOCTAaTKU. COCTOSIHME BOJBI M 3J0POBbE YEJIOBEKA.
TexHoreHHoe 3arps3HeHHe BojoemMoB. HopmatuBbl, X AOCTOMHCTBA M HeAoCTaTKu. OCHOBBI
PalrOHAIBHOTO MCIOJIB30BaHUS BOAHBIX pecypcoB. COCTOSTHME MOYBBI U 3/10POBBE YEJIOBEKA.
TexHoreHHoe 3arpsi3HeHHe ouB. HopMaTuBbI, X TOCTOMHCTBA U HENOCTATKU. McTomeHne nous
U IIyTH IPEOJOJICHHS UX UCTOLEHUSA. IHTEHCUBHBIN M SKCTEHCUBHBIN ITyTH Pa3BUTHS CEIBCKOIO
XO03SICTBA.

IIuTanue u 310poOBBI 00pa3 JKU3HU

[MuTanue kak oHA M3 COCTABJIAIOLINX 310pOBOro 0Opa3a >kxu3Hu. Heo6X0anMOCTh MOCTYIIIICHUS
0eNKOB, JKUPOB M YIJIEBOJOB [UIsl 3J0pOBOro o0Opa3a >KM3HU. BUTaMHHBI U MHKpPOIJIEMEHTHI,
UX 3HaueHHe s 3I0pOBOTO oOpas3a >KM3HM. TeppUTOpUH, HHIEMHYHBIE IO AePUIUTY
MUKpo3JeMeHTOB. ColMalbHOe 3HAUEHUE HEMOJIHOIeHHOro nuTaHud. llpodunaktudeckoe
NPUMEHEHHE BUTAMHHOB U MHKPORJIEMEHTOB: 3a W MPOTHB. bHonornyeckn akTuBHbBIE 100aBKU
K MUIIE, UX MECTO B MPOPHIAKTUKE U TEPAIUH.

dusnueckas KyJIbTypa U 340pOBbIA 00pa3 )KU3HU. 3aHATHS PU3NUECKOI KyIbTYpOil Kak O/HA U3
OCHOB 3JI0pOBOT0 00pa3a )KM3HU. YTPEHH:S 3apsaKa Kak OJUH U3 BUJOB GU3NYECKON KYIbTYPHI.
CKOJIBKO HY)XHO (M3WYECKHX YNpaXKHEHUH B JeHb? [IpUHIUNBI MHAMBHIYaTbHOTO MOIOOpPA
¢uznyeckoil akTUBHOCTU. [ 'MMoAMHaMusl Kak OAUH U3 (AKTOPOB PUCKA PAa3BUTHUS PA3IUYHBIX
3aboneBanuid. IlpodeccuoHanbHbI crOpT M 340pOBBIM 00pa3 »xu3HU. [IpodeccronanbHbie
3a00J1eBaHUs CIIOPTCMEHOB.

Bpeanbie npuBBIYKH M 310POBbIii 00pa3 KU3HH

Kypenue: nokazannbeie (aktopsl pucka. ComnmanbHOe 3HaYeHHE KypeHus. Pekiiama Tabaka:
3a U OPOTHUB. 3aTpaThl CUCTEMBI 3APABOOXPAHEHUS HA KYPWUJIBIIMKOB. AJIKOTOJIb: TOKa3aHHBIE
daktopsl pucka. [Ipodunakruueckas 3¢pHEeKTUBHOCTL ankorois: Mudsl 1 npaaa. ConuanabHOE
3HayeHue ajkoronusma. Peknama ankoross. IIuBo xak MCTOYHUMK ankorosis. [JonosHUTENbHBIE
npo0JieMbl, CBS3aHHBIE C YINOTPeOJIEHHEM alKorojs. 3arpaThl CHCTEMBI 3pPaBOOXPAHEHUS
Ha aJIKOroJMKoB. HapkoTuku: omnpeneineHue TMOHATHSA, OCHOBHBIE BuUAbL.  Paznuuus
3aKOHOJATEIbCTBA PA3HBIX CTpaH IO OTHOIICHHWIO K HapKoTukaMm. 3aloieBaHUf,
ACCOIIMMPOBAHHBIE C YMOTpeOIIeHHeM HAapKOTHUKOB. IIcHMXoIornueckoe OTHOIIEHHE MOJPOCTKOB
K HapkoThkaM. [Iporpammel mo npegynpexacHUI0 paclpOCTPAaHEHHs HAPKOMAHHMM. 3aTpaThl
CUCTEMBI 3[JpaBOOXPaHEHMSI HA HAPKOMAHOB.

IlnanupoBanmne ceMbu

Jlemorpaduueckast cuTyaiust B cTpaHe W Mupe. Ponb miaHMpOBaHUS CEMbH B H3MEHEHHH
nemorpaduueckoit cutyauuu. KoHTpauemnuuss kak OJWH M3 METOJOB IUIAHUPOBAHUS CEMbH.
Bunsl kontpanenuuu. OcoOEHHOCTH KOHTPALEHIMHU Y Pa3IMYHBIX BO3PACTHBIX KaTETrOpHii
HaceJeHUs. DTHYECKOe OTHOIIEHHWe K KoHTpauenuuu. KoHTpauemnius, abopT Wi poibI?
KoHTakTHas KOHTpauenus Kak MeTo/ MpOoPHUIaKTHKH Mepeaadu 3a00JeBaHU, epeatonXCs
nosioBbIM ImyTeM (3I1IIIT). Conmansuoe 3nauenue 3IIIIII. I'pynmsr pucka no 3apaxenuto 3I1TTIIT.
3MIIIT u Oecruiogmue. 3aTpaThl CHUCTEMBI 37paBOOXpaHeHHMs Ha JeudeHue OonbpHBIX 3IITIIIL
3akoHonmarennpcTtBo PO o 3IITIII.
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CoumnanbHasi aanTauus UHBAJIHI0B
OnpeneneHne TOHATUA «MHBAIHA». Buasl wHBamaHocTH. [IpodunakTtuka BpOXIACHHOU
WHBAJIUAHOCTH. PaHHAS [MAarHOCTHKAa BPOXKICHHBIX AaHOMAIMA ©  YpOACTB. AOOpT
0 MEAUIMHCKUM IOKa3aHUAM: 3a U npoTuB. [Ipodunaktuka nmpuobpeTeHHOW MHBAIUIHOCTH.
Oxpana tpyna. Canutapaele TpeOoBaHMS K pabounM mectaM. BpenHbie ycioBus Tpyaa.
3arpaTbl CUCTEMBI 3APaBOOXPaHEHUs Ha MPODUIAKTHKY U JieueHHe MHBaIUIHOCTH. ColnaabHOe
3HaueHWEe MHBAIMAHOCTU. lOpuaudeckoe mnosoxeHue WHBANUIOB. ColManbHAs M30JISILIHS
MHBAJINI0B: OCOOCHHOCTH MPOKUBAHUS, IEpeMenIeHHs], paOoThl. AanTalysl HUHBAJIUI0B — MYTh
BKIIIOUEHUS UX B KU3HB OOIIECTBA U COKPAIIEHUS 3aTPAT CUCTEMBI 3[PAaBOOXPAHEHHUS.
I'mruena u 310poBbIii 00pa3 JKU3HU
l'uruena xak olHa U3 COCTABISIONIMX 3I0POBOTO 00pa3a ku3HU. Bujsl rurueHsl. OcoOEHHOCTH
OTHOILLIEHHS MOJAPOCTKOB K JUYHOW rurueHe. Ponb cuUCTEMBI BOCIHMTaHUS B HEIOCTATOYHOM
3HAHUHM HEOOXOIMMOCTH JHYHOUM rurueHsl. [IpocBeTnTensckas paboTa Kak METOJ| MPUYUCHUS
K JINYHOW TUTUEHE.
Bubpamus. Axyctuueckue BozaedcTBus. [lbuib.  Jleryume oxunkoctu. OpraHuyeckue
pactBoputenu. Kwucnorsl. Tsokensie Metamnbl.  AsviepreHsl.  [IpuHIMOBI  yMEHbIICHUS
MOCTYIUVICHUSI TBUITM B OpraHu3M. BeHTwisamuu u Taru. Tumbl BeHTWIsAIMU. TpeboBaHus
K CHCTeMaM BeHTWIIIUH. PecnupaTtopel. OCHOBHBIE aHTHAOTHI NPHU OTPABICHHUSX JETYUYUMU
KUJKOCTAMH, KUCIOTAMH, TsDKENbIMU MeTaiamu. [lepBas momolp mpu OXKOTax JETy4YUMH
KUJKOCTSIMH U KUCIIOTaMHU.

4. KomnereHuuu, popmupyemsblie B pe3yibTaTe 0CBOCHUS JUCHUIIMHBI:
. CIIOCOOHOCTBIO UCIOJIB30BaTh NMPUEMBI MEPBOM MOMOIIM, METOJbI 3aLIUTHl B YCIOBHUAX

ype3BbYaitHbeIx cutyaruii (OK-9).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHH s

B pe3ynbpTaTe 0CBOCHMS TUCIMILIMHBI CTYJEHT AOJIAKEH

3Hamb:

o BJIMSIHUE CPe/ibl OOMTaHMsI Ha 3J0POBbE UEIOBEKA;

. OTIpeIeJICHUE TOHATUH «310pPOBBE», «3I0POBBIH 00pa3 )KU3HNY, «IUTAHUPOBAHUE CEMBH

. y4eHHUE O 3I0POBOM 00pase KU3HU

. B3aMMOJICIICTBHE OpraHM3Ma 4YeJIOBEeKa W BHEIIHEH cpeabl; 3a00JeBaHMs, CBS3aHHBIC
¢ HeOJIarONpUsATHBIM BO3JICHCTBHEM KIMMATHUYECKUX U COLMAIBHBIX (PaKTOPOB;

o O0COOEHHOCTH JKEHCKOTO M MYXKCKOTO OpraHu3Ma B pa3Hbleé BO3PACTHBIC IEPUOJBI;
3a00s1eBaHus, epeaOIMECcs TTOJIOBBIM TyTEM U UX MPO(UIAKTUKY;

. 3HAaYeHHE TUTHEHBI B 3[0POBOM 00pa3e KU3HU;

. OCHOBBl MHKpPOOUOJIOTHH, HWH(PEKIHOHHOTO M  AMHAEMHOJIOTMYECKOTO IPOIECCOB,
UMMYHHUTETA, CIIOCOOBI 3aIIUTHI OT MATOT€HHBIX MUKPOOPTaHU3MOB;

. 0COOEHHOCTH OKa3aHHs MEPBOM MOMOILIM U MPOBEACHUS PEaHMMAIMOHHBIX MEPOIPUSATHHA
IIOCTPA/aBIINM B PA3JINYHBIX CUTYaLUIX;

ymembp:

. 000CHOBATH POJIb U 3HAUCHHUE PALMOHATIBHOTO MUTAHHS;

. PacKpbIBaTh POJIb 3aKaTUBaHMA, 3aHATHIA (PU3NYECKON KyIbTYPOI Ha 3/J0POBbE;

. JIaTh ONIPENIEICHUE TOHATHIO «TICUXHUYECKOE, COLIMAIBHOE 3710POBbEY;

. PacKpBITh 3HAUEHUE BPEIHBIX MPUBBIUEK, OMACHBIX JUISI 310POBbSI;

. XapaKTepU30BaTh OCHOBHBIE BUIbl KOHTPALIEIITUBOB;

enademp:

. HaBBIKAMU MPOPHUIAKTUKY 3a00JIeBaHII U (POPMHUPOBAHUS 37J0POBOTO 00pa3a KU3HU;

. HAaBBIKAMH OKa3aHMs IIEPBOU MEIULIIMHCKON IIOMOIIH.

6. O01ast TpPy10eMKOCTh JUCHUIJINHBI:

2 3a4eTHBIC equHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexxyTounast arrectamus — 3a4et (1 cem.).
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BBenenue B Kypc o0mieii xumun

1. MecTo nucuUIIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOTrPaMMbl

JucuumnimHa «BBeaeHue B Kypce o01eil XUMUKM» BXOJUT B BapUATUBHYIO YacTh OJ0ka b1
«Iucummmasb! (MoIynH)» Kak obs3aTenpHas auciumimHa b1.B.10.

2. llesan 0oCBOEHUSI TUCUMILINHBI:

. 3aKperyieHue TEOPETUYECKUX 3HAHUM, MOIyYeHHBIX B Kypce XUMUU 00111e00pa3oBaTeIbHOM
IIKOJIBL;

. 0000IIeHHEe W CHUCTEeMaTH3alMsl 3HAHWM CTYACHTOB IO XHMHUHM M TNPUOOPETCHHE HMH
HEOOXOJUMOr0 MHUHUMYyMa XMMHUYECKHUX 3HAHMM JUIS yCBOEHHUS Marepuala OCHOBHBIX
XUMHAYECKHX AUCLUIUINH 10 yueOHoMy riany HarpasieHus 04.03.01 Xumus — «BBenenue
B (u3nueckyro xumuio» u «Heopranuueckas XuMus»;

. dbopMUpOBaHHE Yy CTYIACHTOB TPEJACTABICHUS OO0 OCHOBHBIX METOJMKAX M CHOCO0ax
pelIeHusl HeCTaHJAPTHBIX PACUETHBIX 3a]ad.

3. Kpartkoe cogep:xanue JUCUMILIMHBI

OcHOBHBIC TIOHATHUSI M 3aKOHBI XMMHU. ATOM, MOJIeKyna. XuMudeckas (opmylia BelecTBa

SMIUpHUYECKas, MoJeKyisipHas, rpaduueckas). I[lonsTue «Moib», «MOJISpHasS Maccay,

«OTHOCHUTEJbHAsl AaTOMHAs! U MOJIEKYJISIpHAsi Macca

Knaccudukanmst Heopranmveckux BemecTB. [IpocTeie u  cimokHble BemecTBa. OKCHIBL:

cojieoOpa3yomue U Hecosieo0pas3yroe, KUCIOTHRIE, OCHOBHBIE H aM(OTepHbIe. XUMUYECKUE

CBOMCTBAa OKCHJIOB. ['MIAPOKCHUIBI: KHUCIOTBHI, OCHOBaHUS W aM(pOTEpHbIE TUAPOKCHUIBL.

XUMHUYECKUE CBOMCTBA KHCIOT, OCHOBaHMM, aM(pOTepHbIX OKCHUIOB. CONM: KUCIbIE, OCHOBHBIE,

cpeaHue. XMMUYECKHE CBOMCTBA cosieil. [ 'eHeTrndeckas CBs3b MEXAY KJIacCaMU HEOPTaHUYECKUX

COEIMHECHUM.

Teopust ctpoenus aroma. [lepuoanueckuii 3akoH u [lepuoguyeckas cucrema 3I€MEHTOB. ATOM

— cinoxkHag 4actuna. IIpoToHBI, HEUTPOHBI, 3JeKTpoHBL. HM3o0Tombl. llepuoguyeckuii 3akoH

u [lepnoanueckas cucrema xumudeckux snemMentoB .M. MenaeneeBa. D1€KTpPOHHOE CTPOEHUE

atoma. KBanrossle uncna. [Ipunnun [laynu. IlpaBuno I'ynaa. IIpuHumun HaumeHslIeld 3HEPIUU

KneukoBckoro. 3amonHeHHe 3JIEKTPOHHBIX 000si0uek aToMoB. OIleHKa CBOWCTB XMMHMYECKUX

AJIEMEHTOB C TOYKM 3PEHHUS] CTPOCHHUS aTOMOB M TOJIOKeHHs ux B Ilepuonnueckoit cucreme

3JIEMEHTOB. DJIEKTPOOTPULATEIBHOCTb, JHEPrusi HOHU3ALMH, CPOACTBO K JJIEKTPOHY.

MeTtanin4HOCTh U HEMETAJUIMYHOCTb.

XUMHUYECKasi CBsI3b, CTPOCHHME BEIIECTBA. THUIBI XMMHUYECKON CBs3u. KoBaneHTHas CBsA3b:

HOJISIpHAs. U HeToJIsipHas. Mexanu3M oO0pa3oBaHMs KOBAJICHTHOM CBSA3U: OOMEHHBIA M JOHOPHO-

akuenTtopHeii. MoHHas cBsa3b. Mertaiminueckasi CBsizb. BOgopojHas CBA3b. G- U T- CBSA3b.

Kparubie cBsisu. ['mOpuamzanmsi  cBsizeir. ['eomerpuueckass ¢dopma Monekyn. Teopus

ANEKTPOJUTUYECKON JUCCOLMAIIUU. DIEKTPOIUTHI U HEANEKTPOIUTHI. MOJEKyIsIpHbIE U HOHHBIE

YPAaBHEHUSI XUMUYECKHUX PEAKLIUM.

OKHCIHUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsTue «crenens oxkucieHus». IlocTosHHas

U TNEPEMEHHAs CTENEHb OKUCIeHUs. OKUCIUTENN W BOCCTAHOBUTENH. THIBI OKUCIMTENIBHO-

BOCCTaHOBUTEIBHBIX peakiuii: MEXMOJIEKYJISIPHEIE, BHYTPHUMOJIEKYJISIPHBIE,

nuctiporniopiimoHupoBadus.  CrmocoObl  paccTaHOBKM — KOY(DPHUIIMEHTOB B OKHUCIUTEIHHO-

BOCCTAHOBUTENIBHBIX PEAKIUAK: METOJ JJICKTPOHHOro OallaHca, METOJ HOHHO-IIIEKTPOHHOTO

Oamanca (Merox nmonypeakiuii) [loBeaeHne oKucIUTENeH 1 BOCCTAHOBUTENICH B pa3HBIX cpeax.
4. KomnereHuuu, popmupyemsblie B pe3yibTaTe 0CBOCHUS JUCHUIIMHBI:

. CIIOCOOHOCTh HCII0JIb30BATh MOJIy4YEHHbIE ~ 3HAHHUS  TEOPETUYECKUX OCHOB
byHIaMEHTAIBHBIX PA3/ICIOB XUMHUH TIPH pelieHnun npodeccuoHanbHbx 3a1ad (OIIK-1);

5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pe3ynpTaTe 0CBOCHMS TUCIMIUIMHBI CTYJECHT AOJIAKEH
3HamMy:
. OCHOBHbBIE TEOPETUUECKHE MOTOKEHHS U MOHATHS 00Iel XUMHH;

80



L CYITHOCTbL XHUMHYCCKUX B3aHMOH€I>'ICTBHﬁ MCXKAY HCOPraHM4YCCKUMH BCIICCTBAMH,
3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKUX PEAKITU;

. TEHETUYECKYIO CBSI3b MEXKY KilacCaMi HEOPTraHUYECKUX COCIMHECHMI;

ymemp:

. MIPUMEHATHh OCHOBHBIE TOJIOKEHHSI ¥ TIOHATHSI OOITCH XUMHUH,

. YCTaHABIIMBATh TMPUYUHHO-CIICJICTBCHHBIC CBS3M MEXAY CTPOCHHEM BEIIECTBA M €ro
CBOICTBaMH;

L PaCKpbIBaATb OCHOBHBIC XHMHUYCCKHUC 3dKOHBI MW TIOJIOKCHHA C TOYKH 3PpCHUA TCOPHU
CTPOCHHs BEIIECTBA, ATOMHO-MOJIEKYJSIPDHOTO YY€HHUs, TEOPUM DIEKTPOIUTHUYECKOU

JIIUCCOIHAIINH;

° OPUMEHITh (OPMYNBI TPU BBIYUCICHUHW OCHOBHBIX XWMHUYECKHX BEJIHYWH, peEIIaTh
OCHOBHBIE THITBI 33724,

é1a0ems:

° HaBbIKAMU OIHUCAHMS CBOMCTB BEIIECTB HAa OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIHUX
u3 [lepuoamyeckoro 3axkoHa u [leproanyueckoil CUCTEMBI 3JIEMEHTOB;

° METOJIMKOW PEIICHUS] XMMHUYECKUX DPACUCTHBIX 3a/1ad C TMOMOIIBI0 H3BECTHBIX (HOPMYI

U YpPaBHEHUM;
. METOANKOH PELICHHs] HECTAHIAPTHBIX XUMUYECKUX PACUETHBIX 3a/1a4.
6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:
7 3aueTHas enunHuIa (252 yaca).
7. @opmMa KOHTPOJIAA:
[Ipomexyrounas arrectarus — 3a4eT (1 cem.), sk3amen (2 cem.)

XuMus IPUPOIHBIX COETUHEHU

1. MecTo nucuUIIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrPaMMbl

JucuumimHa «BBeaeHue B Kypce oOLIeil XUMUKM» BXOJUT B BapUATUBHYIO YacTh OJ0ka b1
«Iuctmmmab! (MOIyNH)» Kak o0s3aTenpHas auciummmHa b1.B.11.
eau ocBOeHNS AUCHUNTIMHBI
[lenpto mpenojnaBaHusi AUCHUIUIMHBI SBisieTcs (OpPMUPOBAaHME 3HAHUW 3aKOHOMEpPHOCTEH
XUMHUYECKOTO TOBEJICHUSI OCHOBHBIX KJIACCOB IPHUPOJHBIX OPraHUYECKUX COCIMHEHHH BO
B3aUMOCBSI3M C HMX CTPOEHHUEM, JUIsl MCIIOJIIb30BAaHUS 3THX 3HAHWKW B Kadye€CTBE OCHOBBI IS
W3YYCHUS MPOIIECCOB MPOTEKAIOMIUX B )kuBOM opranusme. XIIC nmpuzBaHa BOOPYKHUTh OyayIIHx
XUMHUKOB 3HAHHEM MOJEKYJISPHBIX OCHOB IPOILIECCOB KHU3HEIACATENbHOCTH, BripaboTaTh y HUX
JIOTUKY XMMHYECKOTO MBIIIICHUS U YMEHHE OPUEHTHPOBATHCS B KiIacCU(DHUKAIMK, CTPOCHUU U
CBOMCTBAx OOJIBIIIOTO YHCIIA OPTAHUYECKUX COCTUHECHHM.
I[InanupyemMble pe3yabTaThbl 00y4eHHs MO JUCHUIIIIHHE.
B pesyibTare 0CBOCHUSI IMCUMILIMHBI CTYICHT HOJIKEH:
3HaTh:
TEOPETUYECKHE OCHOBBI XMMHUU TMPUPOTHBIX COCAMHEHUN: XMMHYECKOE CTPOEHHUE, CIIOCOOBI
BBIJICTICHISI, CBOMCTBA M OMOJIOTHYECKOE JIEHCTBUE OCHOBHBIX KJIACCOB IPUPOIHBIX COCTUHEHUH;
Ymersn:
CTaBUTH 3a1auy UCCJIeI0BAHMS, BEIOMpATh METO HCCIE0BAHUS;
UACHTU(DUIIUPOBATh W AHATU3UPOBATH MPUPOJHBIE COCTUHEHHS TMPH IMOMOIIU XUMHUYECKHX,
(UBUKO-XUMHYECKUX U (PU3UIECKIX METOJIOB HUCCIICTOBAHUS;
Baagers:
BJIQJICTh OCHOBHBIMU (PyHIaMEHTAaTbHBIMA MeETOAAMH (U3HKO- XUMHYECKOTO aHajau3a
INPUPOJHBIX  COCAUHEHUHW M JICKaPCTBEHHBIX  BEIIECTB, NPAKTUYECKHUMHM  HABBIKAMH,
HEOOXOUMBIMH JJISI OCYIIIECTBIICHUS TPO(HECCUOHATLHOM e TEIILHOCTH,
Ilnanupyemblie pe3yabTaThbl 0CBOCHUS 00pPa30BaTeIbHON NPOrPAMMBI:
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CooTHeceHne IUTAHUPYEMBIX pe3yJbTaTOB OOY4YeHHs] MO JUCHMIUIMHE C IUIAHUPYEMbIMU
pe3yapTaTaMyd OCBOCHHS 00pa30BaTeIbHOM MpOrpaMMbl conepkuTcst B [lacopre koMmeTeHIuin
o oOpasoBaTebHON porpamme U (POHAE OIEHOYHBIX CPEICTB MO AUCIUTIIHHE.

O0BeM JAUCHUIIJIMHBL B 3a4YCTHBIX CAWMHUIAX C YKA3aHHUCM KOJIMYCCTBA 4YaCOB, BBIACIICHHBIX Ha
KOHTAKTHYIO paboTy o0Oydalommxcsi ¢ TpernojaBaTejeM M Ha CaMOCTOSATEIBHYIO paboTy
o0yyJaroumxcs

OO01mas TpyA0eMKOCTh JUCIUTUIMHBI COCTaBISAET 2.1 3aueTHbIe eAMHMIIBI, 75 yaca.

HN30panHbIe ri1aBbl MaTepHAIOBeIeHUS

1. MecTo tucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl

Jucnumimna «/30paHHble TaBbl MaT€pUANOBEJCHHS» BXOAWT B BapUATUBHYIO YacTh
omoka b1 «Jlucuummuael (MOIynn)» Kak o0s3arenbHas aucuuruimaa b1.B.12.

2. Heab ocBOEHMSI M CIMIJIMHbI
. 03HAaKOMIJICHHE CTYJCHTOB C M30paHHBIMH pa3ielaMi MaTEepUaIOBEICHUSI.
Br160p paznenoB onpezeneH TeHISHIUIMU Pa3BUTHS MaTepHAIIOBEACHUS B OCIETHUE TOIbI.

3. KpaTkoe comepxanue Q1 CHUIIHHbBI
Posb MaTepuasioB B COBpeMEHHOM TeXHHKeE
Hemn w 3amaum matepuainoBeneHus. KOHCTpYKIMOHHBIE W (YHKIHMOHAIBHBIE MAaTEpPHAIIBIL.
[puanuner  knaccupukanmuu — (yHKIIMOHATBHBIX ~ MaTepuanoB. Tumbl  (QYHKIIHMOHAIBHBIX
MaTtepuasioB. 30HHAs Teopusi. MeTOoJ «CHJIbHOM CBA3W». 30HHAS CTPYKTypa OIHOMEPHBIX
cucteM. TUrbl HEYCTOMYMBOCTH B KBa3MOJHOMEPHBIX CUCTEMaX. 30HHASI CTPYKTYpa JIBYMEPHBIX
U TpEeXMEpHBIX KpUCTaIOB. MoHHBIE KpucTaiuibl. oHHAs CBsA3b. MONEKYJIApHBIE KPUCTAILIBI,
BaH-JIEP-BaaJIbCOBO B3aUMO/ICIICTBUE.
JdedexTooOpazoBanne U HECTEXMOMETPHS B TBEPABIX TeJIax
SBieHus pa3ynopsIOYeHHOCTH B KpUcTaliaX. PaBHOBecue nepekTOB B OMHAPHBIX KpHUCTaJIaX.
PaBHOBecue neeKToB B TPOMHBIX KPUCTAIIIAX.
MeTa/sinyeckue MaTepuabl
OO61mas xapakTepucTuKa KOHCTPYKIIMOHHBIX, KApPOCTONKHX, )KapOIPOUHBIX, HHCTPYMEHTAJIBHBIX
craneil u craBoB. Ousnyeckas XUMHUsS METAUIMUYECKUX MarepuaioB. JluarpaMMbl COCTOSHUS.
Kpucrannnueckue CTpyKTypbl U XMMUYECKasl CBA3b. MeXaHNYECKHE CBOMCTBA METAJNIMYECKHX
MaTepHajoB, WX (U3UKO-XUMHUECKAsi XapaKTEepUCTHKA. MeTolapl HCIbITaHUui. MeTobl
YIPOYHEHUS CILIABOB.
Hemeraninuyeckue HeopraHu4ecKkne MaTepHuaJIbl
[Tpuponnble u UcKyccTBeHHBIE MaTepuaibl. Kepamuueckue Matepuainsl. O01Ias xapakTepucTHKa
U KjaccupuUKanus — KepaMHUeCKHX  MaTepuaioB. MeETOAbl  TMONYYCHHUS  KEPaMHUKH.
Monokpuctammmyeckue Marepuanbl. OCHOBHBIE METOJbl BBIPAIMBAHUS MOHOKPHCTAIIIOB.
YapTpagucnepcHbie MaTepuanbl. O0IIas XxapakTepuCTHKa HaHOMAaTepraioB. ba3oBbie MOHSTHS.
Kpurepun omnpeneneHuss HaHOMATEpUAJIOB. YTJIEPOAHbIE HAHOCTPYKTYPHBIE MaTepHUaJbl.
OcoOenHoct  (OPMUPOBAHUS  YIJIEPOAHBIX CTPYKTYp. MeTonbl CHHTE3a  YIJIEPOIHBIX
HAaHOCTPYKTYPHBIX MaTepuaioB. Beiienenue u pasnenenue ¢yiaepeHoB. MeTolbl aTTecTalun
U UACHTH()UKAIUN YIJIEPOIHBIX HAHOCTPYKTYPHBIX MaTepuanoB. CBOICTBa yIrJIepOIHBIX
HaHoMarepuanoB. OOjacTM MNPUMEHEHHE YIJICPOAHBIX HAHOCTPYKTYPHBIX MaTepUaOB.
Xpanenue Bofopojia B QpyJiepeHax.
KoMno3numnoHHbIe MaTepuasbl
OO0mmas XxapakTepucTUKa M KIAaCCU(PUKAIMS KOMIIO3UIIMOHHBIX MaTepuaiaoB. KommosunuoHHbIe
Marepuaibl Ha METAUIMYECKOM M  OKCHUAHO-MUHEpalIbHOM OCHOBe. KoMMO3UIIMOHHBIE
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MaTepuanbl Ha IOJUMEPHON ocHOBe. CTpoeHue, CBOWCTBA, TEXHOJIOTHS, IPUMEHEHHE.
HynbmepHble, 0THOMEpHBIE, JBYMEPHBIE HAITOJTHUTEIH.

DYyHKUNOHAJIbHBIE CBOMCTBA MATEePHUAJI0B

Knaccudukanus marepuanoB 1no cBoicTBaM U QyHKIusAM. O01as XxapakTepucTUKa MaTepuanoB
co crneuupuueckuMu  (MEXaHUYECKUMHU, TEPMUYECKUMH, SACPHBIMH, ONTHUYCCKUMH,
JNEKTPOMArHUTHBIMHM, OHOXMMHYECKMMH) CBoMcTBaMH. [lomynmpoBOJHUKOBBIE MaTepHabl.
OOmass xapakTepUCTHKA IOJYNPOBOJHUKOB. XHMHUYECKas CBSI3b B IOJYIPOBOJHHUKAX.
Ousnyeckue sBICHUS B MoymnpoBoAHHKax. CoOCTBeHHass M MpPUMECHas MPOBOIUMOCTh
MOJIYIIPOBOIHUKOB. Biusnue pa3IM4YHbBIX (akTopoB Ha 9JIEKTPOIPOBOIHOCTD
MOJyNIPOBOJHUKOB. Oc000 YUCTHIE BEIIECTBA U MOHOKPUCTAILIBI. METO/IbI KOHTPOJISI YHCTOTHI
IIOJIyIPOBOJHUKOB. JJEMEHTApPHBIE IIOJYNPOBOJHUKM HAa OCHOBE KPEMHHMS M T€pPMaHHUSA.
[Tonydyenue, ouyncTka, CBOMCTBa, MpuMeHeHUe. [lomynmpoBOAHMKOBBIE MaTepHalibl Ha OCHOBE
coequnenuiit AIIIBV, AIIBVI, AIVBVL

IIpakTHYeckasi IMATHOCTHKA MATepPHAJIOB
PentrenodaszoBelii ©  PEHTIEHOCTPYKTYPHBIM  aHAJIM3BI, TEPMOAHATMTHYECKHUE METOMbI
uccnenoanust (HATA, TIr'A, HACK), meromst konebatenshoit (MK, KP) cmekrpockomnmu,
CIIEKTPOCKOIIUS SIIGPHOTO MAarHUTHOI'O PE30HAHCA, UCCIEAOBAHUE DIIEKTPUUYECKUX, MATHUTHBIX,
HEJIMHENHO-ONTUYECKUX U CYIIEPUOHHBIX CBOWCTB.
OcHoBHbIE 00/1aCTH NMPUMEHEHUS (PYHKIMOHAJIBHBIX MaTepuajioB. PU3HKO-XMMUYECKUE
NPUHLIHUIBI KOHCTPYMPOBAHUS HOBBIX MATEPHATIOB

4. Komnerenuuu, (popMmupyembie B pe3yjibTaTe OCBOCHUS M CHUIINHBI:

. CIOCOOHOCTh KCII0JIb30BATh MOJIyYCHHBIC  3HAHHS TEOPETUIECKHUX OCHOB
dbyHIaMEHTAIBHBIX Pa3elioB XUMUHW TIPU perieHuu npodeccuonanbabix 3aaa4 (OITK-1);
. BIIaJICHUE CUCTEMOM (pyHIaMEHTATBHBIX XuMHuUeckuX moustuid (I1K-3).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs

B pesynbpraTe 0CBOCHMS IUCHUIUIMHBI CTYACHT AOJIZKEeH:
3Hamy:
o OCHOBHBIE TUIIbI MAaTEPHAJIOB, IPUHIIUIIBI UX KJIACCU(PHUKALIMA U OCOOCHHOCTH;
ymembp:

. yCTaHaBJIMBATh JIOTUKY B3aUMOCBSI3U CBOMCTB HEOPTaHMUECKUX MAaTEPUANIOB C UX (ha30BBIM
COCTaBOM U CTPYKTYpPOMU;

enademp:

. OCHOBHBIMM METOJAaMU JUArHOCTUKU MaTEPHUAIIOB.

6. O01ast TPy10eMKOCTh JUCHUIJINHBI:

2 3a4eTHBIC equHUIIbI (72 yaca).

7. ®opMa KOHTPOJIA:

[IpomexxyTodHast aTTecTamus — dk3aMeH (8 cem.).

Kpucranioxumus

1. MecTo aucuUIIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOTrPaMMbl

Juctummaa «KpuctamioXuMmusy BXOIUT B BApHATUBHYIO 4acTh Oyioka b1 «JlucuunmuHs
(Momynn)» Kak oOs3aTenbHas auciumuinHa b1.B.13.

2. llesin 0oCcBOEHUSI TMCUMILINHBI:

. OBJIQJICHUE TEOPETUYECKMMHU OCHOBAMH KPHUCTAJUIOXUMHUU, NPUMEHEHHE JTUX 3HAHUU
B HAy4yHOH M TMPAKTUYECKOM MAESATeNbHOCTH OYAYUIero cheuuaiucra ¢ y4éToMm
COBPEMEHHBIX JIOCTH)KEHHMH B 00JACTM CTPYKTYpPHOM HEOPraHMYECKOM XHMHUH,
KpucTaysiorpadguu, MaTepuaioBeeHus], PU3UKU TBEPIOTO Tejla, MUHEPAJIOTHH;

. dbopMUpOBaHHE y CTYACHTOB COBPEMEHHBIX MPEICTABICHUIA O B3aMMOCBS3H COCTaBa,
CTPYKTYpBI, (U3UKO-XMMHUYECKUX U (U3HUECKUX CBOICTB KPUCTAIUIOB HA OCHOBE
M3Y4YEHUS 3aKOHOMEPHOCTEN UX ATOMHOTI'0, SJIEKTPOHHOI'O CTPOCHUS 1 XUMHUYECKOU CBSI3H;
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o dbopMupoBaHUEe y CTYJCHTOB 3HAHHUW N0 OCHOBaM TEOPHH aHAIHM3a aTOMHOW CTPYKTYpPHI
KpPHCTAJUIOB U METOJaM ONMCAHUS KPUCTAJUIMYECKUX CTPYKTYP.
3. KpaTkoe comepxanue Q1 CHUIITHHbBI
BBenenue
[Mpenmer kpuctamnoxumuu. Kpucramiorpadus ¥ KPUCTAUIOXUMHS B MaTepUaTOBEICHUU.
OcHoBHbIE 3371a41 KpUCTAITIOTpapuu U KpUCTANIOXUMUU. VICTOpHS pa3BUTHS KPUCTAJUIOXUMHUU.
CBsi3b C ApYrMMH HayKaMd. 3HAY€HUE MEXAUCUUIUIMHAPHOW CBS3M JJIs MMOHUMAaHUS OCHOB
kpuctauioxuMun. CoBpeMEHHas KPUCTAUIOXUMHUSA. AKTYyalbHOCTh H3Y4YEHHS B3aWMOCBS3EH
COCTaB-CTPYKTYpa-CBOICTBO JJIs pelIeHus MPoOJIeM MaTepHUaIOBECHHUS.
OCHOBBI TEOPUM CUMMETPHUH U KPUCTAJJIOTPadUHU
Cummempun KpucmaniuyecKkou peuiemku
Yuenue o cumMmerpuu. ['pynnsl CUMMETPUM M CTPYKTYPHBIE KJIAacChl. DJIEMEHTBI U 3aKpBIThIE
orepanuu CUMMETpuu. TodeuHble Tpymnbel cuMMmeTpuu, kateropuu. CumBonuka lllendmuca.
MarpuuHoe mnipeacraBieHue rpymi. OTKPBITbIE ONEpalMu U 3JIEMEHThl CUMMETpur. BUHTOBOIM
IIOBOPOT M OTPAXKEHUE CO CKOJIbXEHHEM. BUHTOBBIE OCH M MJIOCKOCTU CKOJIB3SIIETO OTPAKEHUS.
CoueraHusi 3JE€MEHTOB CHMMETPUHM C TpPAHCIALMAMU. B3anMOCBA3b MEXIy 3JIEeMEHTaMHu
CUMMeTpuu (cuMMeTpudHocTH). [IpocTpaHCcTBEHHBIE TPYIIIBI CHMMETPHH.
Ocnoevt Kpucmannozpaguu. OcnoeHble 3aKOHBI Kpucmaniozpagpuu
Kpucrannuueckas crpykrypa. Tpancmsuus. ['pynns! Tpancisuuii. Kpucrtamnuueckas peleTka,
Oasuc. [lapammenorpaMMbl ¥ Tapajielenuensl  moBTopseMoctd. (OcolOble  HampaBICHHS
B pemetke. Kpucramiorpadgudeckue cCHUCTEMBbI KOOpPAWHAT, MpaBmiia BbeiOOpa. KoopauHaTHBIN
kpect. Ilapamerpsl pemietkn. OnemeHTapHas sueiika, mnpoekuua. Cunronus. CrocoObl
pa3MelIeHnsT y3J0B B dJeMeHTapHOU sueiike. Tumnbl pemetok bpaBs. OCHOBHBIE CTPYKTYpHBIE
TUIBI KyOMUECKuX pemeTrok. Ynciao GpopMysbHBIX €IUHMII B 3JEMEHTapHOU suelike. MHIEeKCH
Y3J10B, y3J0BBIX PSAOB U IIOCKOCTENH. MEKIITIOCKOCTHBIE pacCTOSIHUA. Bpuncienne napaMeTpoB
DIIEMEHTApHOW sYeiiku. 3aKOoH TMOCTOSHCTBA yrioB. [orHmomerpus. Crepeorpadudeckue
npoekiun KpuctamwioB. Cetka Bynbda. 3akoH pamMoOHaILHOCTH OTHOIICHUH TapaMeTpoB.
CuMBOIBI TpaHe.
OnucarejibHasi KPUCTAVIOXUMHS
Knaccugpukayua u 3a0auu  onucamenvnou  Kpucmannoxumuu. Cmanoapmuszayus
CMPYKMYPHBIX OAHHBIX
Knaccudpukanus u 3agadu omucaTeNnbHON KpucTautoxumun. CTaHAapTH3aIUs CTPYKTYPHBIX
naHHbIx. OOo3HaueHue CTPYKTYpHBIX TumoB. Kiaccuduxamus cTpyKTypHBIX rpymnmn. Turbl,
agtutunbl.  Kpucrammoxummueckue  Gopmysnsl  DakTopbl,  ONpENeNsIONINEe  CTPOCHUE
KPUCTAJUIMYECKUX CTPYKTYP.
Cucmemamuka Kpucmaniuieckux CmpyKmyp
Koopaunamuss  aromMoB.  OCHOBHBIE  THUIIBI  IPOCTPAHCTBEHHBIX  PELIETOK.  3aKOH
kpuctamorpadpuyeckux mnpeaenoB E.C. denmoposa. IIpuHIMIB KPUCTATIOXUMHYECKOM
KJIaccu(puKamuu KpUCTAUITMYECKUX BemecTB. [IpaBmio Marayca. OCHOBHBIE KaTerOpuUu
KPUCTAIOXUMHHU (MOP(OTPONHS, TOTUTUIINS, TOTUMOPPHU3M, H30MOPPHU3M, U30THITU3M)
Xumuueckue cea3u 6 Kpucmanax
XUMHUYECKUE CBSI3U B KPUCTAJIaX: KOBAJICHTHbBIC, HOHHBIC, METAJUTMYECKUE, BAHIE€PBAAIBCOBBI.
KoopaunainmonHnoe 4ncio U KOOpAMHAMOHHBIM MHOrorpanHuk. IIpaBuio FOm-Pozepu. ['omo-
U TEeTePOAECMUYECKUE CTPYKTYpbl. THIBI TE€TEPOJECMHYECKHX CTPYKTYp: OCTPOBHBIE,
LEMOYEYHbIE M JICHTOYHBIE, CIIOMCThIE, KapkacHble. CHMBOJIMKA 3allMCH KOOPJIMHALMOHHBIX
cTpykTtyp u (parmentoB. [lnotHeiimme mapoBbie ynakoBku (ITIIIY). MoTuBbl ymakoBKU:
rekcaroHabHbIM M KyOwueckwit. Ilycrorer B IILIY: TeTpasapudeckue W OKTadApHUECKHE.
Msuorocnoitasie TIHTY. Crnoitnocts IIHIY. Cnoco6sr 3amucu [IHIY. IlapoBbie Kiagku
U MmycToThl B HHUX. Kpucrammoxumudeckue paanychl, (pU3NUECKHIl CMBICT, TUIBI (HOHHBIE,
METAIIMYECKUE, KOBAJICHTHBIC, BaH-IEP-BAallbCOBBI). TaOMUIBI  KPUCTAIOXUMHUYECKHX
pamuycoB. M3omopdmsm u  momumopduzMm.  Ammotporus.  Da3oBble  TPEBpAIICHHS
B KpUCTAJUIMYECKUX cucTemax. Da3bl MEPEeMEHHOIro cocTaBa. TBepAble pPACTBOPHI, THIIBI:
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3aMelIeHMs, BHEJpeHUusi, BbluMTaHus. [lapameTpsl pemieTkd TBEpAbIX pacTtBopoB. IIpaBuio
Berapna. VYcnosus MPOSIBJICHUS nzoMopdusma. [TonuTunus. N3oBaneHTHBIN
Y TeTEePOBAJICHTHBIN N30MOPPHU3M. 3aKOH JUArOHAIBHBIX psiioB PepcMana.
Cucremarnyeckasi KpUCTAVIOXUMMS
CTpyKTypbl MpocThIX BemecTB. OO0IIas XapakTepUCTHKA KPUCTALTUISCKIX CTPYKTYP OMHAPHBIX
coemuaeHuil. Ctpyktypsl AX, onuckiBaeMbie B TepmuHax [TIIIY-ITHIK (aHnoHHBIE ymakoBKH
U Kinanku). M3oOpakeHue CTPYKTyp C MOMOIIBI0 monmdapoB. OOmas XapakTepuUCTHKa
TEPHAPHBIX KPUCTAITMYECKUX CTPYKTYp. OOIIasi XapakTepucTUKa MOJEKYJISIPHBIX KPUCTAITIOB.
Oco0eHHOCTH OpPraHMYECKUX KPHUCTAUIOB. Teopus IJIOTHOW ymakoBKHM MoJekyn. OnopHbie
MEXMOJIEKYJIApHbIE KOHTAKThl. MOJEKyIspHOe KoOpAWHaUMOHHOE uucio. Koadduument
IJIOTHOCTHU YIIAKOBKH MOJIEKYJISIPHBIX KPUCTAJIIOB.
JIEKTPOHHAS KPUCTAJIOXUMMS
Crpykrypa npocTbix BemecTB. CTpPyKTypbl BEILECTB, NOAUYMHSAOLMXCA mpaBuiay (8—N).
H3meHenune xapakTepa CTpyKTypbl B rpynmnax [lepuonnyeckoil Tabaullbl 3J1eMEHTOB; CpaBHEHHE
CTPYKTYp, OTHOCSIIMXCS K pasHbiM rpynnaMm (mpaBmwio 8—N). CoeauHEHHs C HOPMaJIbHOU
U TEPEMEHHOM  BaJEHTHOCTHIO. OO0mee  ypaBHEHHE  BaJCHTHOCTH. CoenuHeHus
C TEeTPadIpUUYECKUMH CTPYKTypamu (HOpMallbHbIE, NePEKTHBIC). YPaBHEHUE TETPAdAPUICCKIX
CTPYKTYPp.
Kiaaccupukanusi CTpyKTyp CHIIMKATOB
OcHoBHbIE OCOOEHHOCTH CTpoeHus cuinukaroB. Kiaccubukanus CTPyKTyp CHIIMKATOB.
W30BaneHTHBI M TETEpOBAJICHTHBIM H30MOpP(PU3M B CHIMKATax. 3aBUCUMOCTh (PH3UUECKUX
CBOMCTB CHJIMKATOB OT HUX CTpoeHMs. lIpupoaHble U CHHTETHMYECKHE LEOJIUTHI, UX CTPYKTypa
U IPUMEHEHUE.
du3nyecKue CBOMCTBA COeIMHEHN A PA3JIHYHBIX THIIOB CTPYKTYP
3aBUCHUMOCTh (PU3UUYECKUX CBOWCTB OT TUIIOB CTPYKTYP.
3akiir0ueHue
[IpoGnemsl ¥ TEHAEHIIMY COBPEMEHHON KPUCTAJUIOXUMHUH.

4. Komnerenuuu, (popMmupyembie B pe3yjibTarTe OCBOCHUS IMCHUIIINHBI:
° BJIaJICHUE CUCTeMOH (yHIaMeHTaNbHbIX xumMudeckux noustuit (I1K-3);
° CIIOCOOHOCTh TOJIy4aTh U 00pabaThiBaTh pe3yNbTaThl HAYYHBIX JKCIEPUMEHTOB C

MTOMOIIIbIO COBPEMEHHBIX KOMITbIOTEpHBIX TexHoorui (I1K-5).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs

B pe3ynbpTaTe 0CBOCHHS TUCIMIUIMHBI CTYJEHT AOJIAKEH

3HamMy:

. IpeAMET M 3aJayd KPUCTAUIOXMMHUH, OCHOBBI TEOPHM aHAIM3a aTOMHOM CTPYKTYpBI
KPUCTAIIJIOB U CIIOCOOBI €€ MOJEINPOBAHNUS;

. OCHOBBI PEHTIC€HOCTPYKTYPHOI'O aHalIM3a; IPYHIbl CUMMETPUM U CTPYKTYpPHBIE KJIAacChl;

O0IIyI0 KPHUCTAUIOXUMHIO (THUIBI XMMHUYECKHUX CBSi3ed B KpHCTalaX, CHCTEMaTHKa
KPUCTAJUIMYECKUX CTPYKTYp, IIApPOBBIC YHAKOBKA M KIAAKH, KPUCTATIOXMMHYECKHE
paanychl aTOMOB, U30MOPGU3M U MOJIUMOPHHU3M);

o n30paHHbIE TJIaBbl CHCTEMAaTHYECKOW KPUCTAJUIOXUMHH (IIPOCThIE BeEIlIeCcTBA, OWHApHbBIE
U TepHApHbIE COSAMHEHMSI, CUIIMKAThI, OPraHUYECKUE BEIIECTBA);

o 0000IIEHHYIO0 KPUCTAJUIOXUMHUIO.

ymembw:

o IPUMEHSTh €CTECTBEHHOHAyYHbIE€ 3HAHUSA, OCHOBHBIE TIOJIO)KEHUS U  TIOHATHUS
KPUCTAJUIOXUMUHU B YI€OHON W HAYYHOH JCSATEIHHOCTH,

. BJIAJIETh METOJIaMU OMUCAHUS KPUCTAITUYECKUX CTPYKTYD;

. peuiaTh pacueTHbIE 3aja4u.

enaoemsn:

. METOJI0JIOTHEH BEIOOpa METOIOB aHATN3a KPUCTAILTMYECKON CTPYKTYPHI;

o HABBIKAMU OIMUCAHUS KPUCTAJUIMYECKUX CTPYKTYD;

. OCHOBaMH pacyeTa KpUCTAIOTpaduIeCKiX JaHHbIX;
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o OCHOBHBIMHM METOJJaMH MaTeMaTH4YeCKOH 00paboTKi MH(OPMAIIHH.
6. O0mas TPy10€eMKOCTh IMCIUIJINHBI:
3 3auetHbie eguHUIBI (108 yacoB).
7. @opmMa KOHTPOJIAA:
[Ipomexxyrounas arrectanus — 3k3aMeH (7 cem.).

CrtpoeHue BenecTBa

1. MecTo ucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl
Huctunmuaa  «CTpoeHre BeIIeCTBa» BXOJUT B BapHaTHBHYIO 4dacTh Ojoka bl
«ductumumHel (MOAYH)» Kak o0s3aTenbHas aqucuuruinHa b1.B.14.
2. Heab ocBOEHMSI AMCIMIJINHBI :
. OBJIaJICHHE TEOPETUUECKUMHU OCHOBAaMH YUE€HHUSI O CTPOCHHUU MOJIEKYIT,;
. COBEpIICHCTBOBAHNE TIPEJCTABICHUH O XHMHUYECKOH CBS3UM B IKUAKUX, aMOP(HBIX,
KpPUCTAJUTMYECKUX BEIIECTBAX;
o CUCTeMAaTu3alMsl 3HaHUW O TPUPOAE XUMHYECKON CBS3M U BIUSHUU €€ Ha CTPOEHUE
MOJIEKYJ U KPUCTAIIJIOB.
3. KpaTkoe comepxanue Q1 CHUIITHHbBI
Teopum crpoenusi atoma. KBaHTOBO-MexaHu4ecKkasi Mo/ieJIb CTPOEHHSI ATOMAa
Teopun ctpoenus atoma. KBantoBas mexanuka. Crnektp aroma Bopopoga. CHekTpsl Ipyrux
atomoB. Koncranta Punbepra. CramumonapHoe ypaBHenue Illpemunrepa st cBoOOAHOM
MoJieKynbl. KBaHTOBO-MexaHMuYeckas MOJAENIb CTpPOEHHs aroMma. Teopuum CTpOeHus aToma.
[Toctynatel bopa. Kiaccuueckas mexanuka. KBantoBas mexanuka. CrnekTp aTtoma Boaopoza
u gpyrux aromoB. Koucranta Pupnbepra. CrammonapHoe ypaBHenwe [lpemunrepa
st cBoOOaHOM MoJekynbl. BomHoBas ¢yHKmmMs u ee (u3myeckuid cMbici. KBaHTOBO-
MeXaHU4ecKas MOJEJIb CTPOEHUSI aToMa
Xumuyeckas cBsi3b. ®uU3nuecKre OCHOBbI YUeHHUSI 0 CTPOEHUH MOJIEKYJT
Xumnueckast cBs3b. Mosekyna Bogopozna no I'eiitiiepy u JIoHIOHY. YCIOBHS M MEXaHU3MBI
o0pa3oBaHHWsl CBsA3U. THUIBI XUMHUYECKOW CBSI3U. XapaKTEPUCTUKH XHUMHUYECKOW CBSI3U
DJeKTpOHHbIe, KoyebaTenbHble M  BpalllaTelIbHble  COCTOSHUA.  YacTOThl  OCHOBHBIX
KOJIeOaTENbHBIX MEPEeX0J0B. DHEprus BpallaTeIbHOrO JBUKEHHS JIBYXaTOMHBIX MOJIEKYIL.
Hopmanenbele  konmebanust  Mosekyn. BamentHele u gedopManuoHHble — KOJeOaHUs.
[MapmoHuyeckuil ynpyruii OCUHIIATOD
DJIeKTpHYecKHe 1 MATHUTHBIE CBOIICTBA BellecTB
Junone W DJIEKTPUYECKUH UINONbHBIA MOMEHT. [lonsipHbie Monekyibl. [lonsipuzyemocThb
MOJIEKYJT (RJIEKTPOHHAs, aTOMHAsl, OpUEHTAIlMOHHAs). MarHUTHBIA MOMEHT. J[MamMarHuTHBIE U
napaMarHuTHeie BemiecTBa. [lomsipHbie  Mosekynbl.JlunonbHeiii  MoMeHT. [lonmspuzanus.
Pedpakuust, atomHass W JUCHEpCHOHHAs nojspu3auus. YpaHeHue Kraysmyca-MocorTu.
[TonsspuzyemocTs  MOJEeKyn  (PJIEKTpOHHAas, AaTOMHas, OpHUEHTAlMOHHas). MaruuTtHas
BOCIIPUUMYHUBOCTH J[MaMarHUTHBIEC U TapaMarHUTHBIEC BEILIECTBA.
Cuabl Ban-nep-Baanbca. Tunbl MexxkMOJIeKYJISIPHBIX B3aUMOAeHCTBUI
MexmonexkynspHble  B3auMoAeWcTBHs. OCHOBHBIE — COCTABIISIOIIME  MEKMOJIEKYIISIPHBIX
B3aUMOJICCTBUN (OpHUEHTAIIMOHHOE, HWHAYKIIMOHHOE, aucrepcuoHHoe). Dddekr Keezoma.
Oddexr [lebas nmns monspHbx Mosekyl. Ksaapynonab. MrHoBeHHBIH aumnonb. Oddexr
JloHmoHa.
CrnekTpaJjibHbIe JaHHbIE IBYXaTOMHBIX MOJIEKY.JI
OO6mas xapakTtepucTtuka cCrekTpoB. CHEKTpbl COyckaHuss © moryomeHus. HopmanbHbie
KosiebaHuss Mosiekyn. BanentHele u aedopmanumonssie konebanus. Paman-agdext. Kpupas
MOTEHLMAJIBHON SHEPTUU JABYXaTOMHBIX MoJeKysl. OOmas xapakTepucTuka ciekTpoB. CeKkTpsl
cnyckanust u morjomieHus. [lomocarele w nuHeWuaTeie cnekTpbl. HopmanbHble KonebaHuUs
MoJIeKyJl. BasmenTHbIe 1 neopManoHHbIe KOJIeOaHus.
KonpneHncupoBaHHbIe cocTOsIHNE BelllecTBA. TBepaoe u xKUAKO0e COCTOSTHUS

86



KonnencupoBaHHOE cOCTOSTHUE BEIIeCTBA. TBEPOE U JKUJIKOE COCTOSHUS. BIvKHUN U JanbHUM
nopsinok. CtpoeHne >xkumakoctei. KBasu-kpucTalmmdeckas CTPYKTypa >KHIKOCTH. AmopdHoe
cocrossaue. CTpykTypHas KiaccuuKamus KOHACHCUPOBAHHBIX (a3. YmopsaoueHHBIC
U HEYNOpsA0UEHHbIE KOHICHCUPOBaHHbIE (ha3bl.
Kpucrannudeckoe cocTosiHne BeliecTBa
Kpucrannuueckoe cocrosiHue BeriectBa. MOHOKPUCTAIIBI U MOJUKPUCTAIIINYECKHE BEIIECTBA.
WneanbHblil kpuctamwi. DneMeHTsl cumMmeTpun. Kitaccbl CMMMETpUU, CHHTOHUH.
Me3oda3zbl
[MonstTne wme3odas. Meronbl u3y4eHHUS HUX CTPYKTYphl. JKugkue KpucTamibl (HEMAaTHUKH,
CMEKTHUKH, XoJecTepukn). [[pumeHeHne )Kuakux KpucTauioB.
JKCcNepUMEHTAJTbHbIE METOAbI ONpee/IeHUsI CTPYKTYPbI MOJIEKYJI U KPHUCTAJLJIOB
O030p H3KCHEPUMEHTAIBHBIX METOJOB OINpEAeNeHUs] CTPYKTYpbl MOJIEKYI U KPHCTAJUIOB.
JudpakinonHsie METO/IbI HCCIIEIOBAHMS (pentrenorpadus, aJIeKTpoHOTrpadus,
HerTpoHorpadus). DnekrpoHorpad. beictpeie smekrponsl. Heittponorpadus. CpaBHUTENbHAS
XapaKTEepUCTUKA METOJOB

4. Komnerenuunu, (popMmupyembie B pe3yjibTaTe OCBOCHUS IMCHUILINHBI:

. CIIOCOOHOCTBIO  HCIIONIb30BaTh  TOJYYCHHBIE  3HAHUS  TEOPETUYECKUX  OCHOB
byHIaMEHTAIBHBIX PA3/ICIOB XUMHUH TIPH pelieHnn npodeccunoHanbHbix 3a1ad (OIIK-1);
° BJIaJICHUE CUCTeMOH (yHIaMeHTaNbHBIX xumMuiecknx nonstuid (I1K-3).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHH s
B pesynbpraTe 0CBOCHMS IUCHUIUIMHBI CTYACHT A0JIZKeH:

3Hamy:

o KJIACCHYECKYIO TEOPHIO XMMHUYECKOTO CTPOCHUS;

o OCHOBHBIC TEOPETUYECKHE MOJOXKEHUS U TMOHATHS COBPEMEHHON MOJENHN CTPOCHUS aToMa
Y KBAHTOBBIE COCTOSIHHUS MOJICKYJT;

o CTPOCHHUE BEIIECTBA B KOHJIEHCHPOBAHHOM COCTOSIHUU;

o OCHOBHBIC MCTOABI OHNPCACICHUA CTPOCHUA MOJICKYJI W KpPUCTAJUIOB (XI/IMI/I‘-IGCKI/IC
U Qu3nUecKue);

ymems:

° aZlaliTUPOBATDh 3HaHUA W YMCHUHA, MOJIYYCHHBIC TIIPpU HU3Y4YCHUU  OUCHUIIJIMHEI,

K PELICHUIO KOHKPETHBIX 3a/1a4, CB3aHHBIX ¢ MPOPECCHOHATBHOMN 1eATEIbHOCTHIO;
o pelaTh pacueTHbIE 3a/1a4H;

é1a0ems:

° OCHOBHBIMH KaTETOPUSMHU U TIOHATUSMU Y4€OHOU AUCIUILITUHBL;

° TEOPETHUYECKUMHU 3HAHUSAMHU O COBPEMEHHBIX METOJIaX OIpPEACNICHUs] CTPYKTYphI
COCIUHCHMI.

6. O0mas TPy10€eMKOCTh AU CIUIJINHBI:

4 3auetHble equHUIIBI (144 gaca).

7. @opmMa KOHTPOJIAA:

[IpomerxxyTouHas arrecTanus — 3K3aMeH (6 cem.).

Puropuka

1. MecTo nucuUIIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOTrPaMMbl
Huctummaa «PuTopuka» BXOAWT B BapHAaTHBHYIO 4YacTh Oyoka bl «JlucuumnmuHb
(Momynn)» kak nucnmiuimHa 1o Beioopy b1.B.JIB.1.1.
2. llesb 0CBOEHUS TMCHUILIHHBI:
. HAy4YUTh CTYACHTOB 3aKOHAM MOJIMOTOBKU U MPOU3HECEHUS MyOINYHOM peyn C 1eIbI0
OKa3aHUs JKEJIAeMOro BO3JCHCTBHS HA AYJUTOPUIO B KOMMYHUKATHUBHO-PEUYEBBIX
CUTYaIUAX, TUTUIHBIX TSI MPOPECCUOHANBHOMN IEATETHHOCTH.
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3. KpaTkoe comepxanue Q1 CHUIIHHbBI

BBenenune B putopuky Hcropusi CTaHOBJIEHUSI U PAa3BUTHA PUTOPUKH. BO3HUKHOBEHHE

putopuku B JpeBneit I'peuun (VI-III B. [lo H.3.). Apucrorens, KpaTkas XapaKTEpUCTHKA €ro

«Putopukm». Putopuka B JlpeBHem Pume. Tpynsl m oparopckoe mactepctBo Jlemocdena,

Coxkpara, [Inatona, [{uniepona. HpaBcTBeHHbIE OCHOBBI PUTOPUKHM aHTUYHOTO MMpa. Putopuka

B EBpone B snoxy Bospoxnenus (®pannust). Tpagunuu apeBHEpyccKoro kpacHopeuust X[ —

Hayasia XIII BB. IlepBbie puropuku B Poccum XVII-XVIII BB. Tpymst M.B.JlomoHocoBa

no putopuke. Puropuka B pycckoit mkose. Kpusuc puropuku. Pazutne cyneOHOTO

KpacHOpEYHs; akaIeMUYeCKOE KpacHOpeUHe; YacTHbIe putopuku. Heopuropuka.

Kaaccuueckasi puropuka. Ilpenver u mnenmu putopuku. IOtoc, joroc, madoc. TpeboBanus

K JHMYHOCTH oparopa. Buuel opaTopckoil mpo3bl (cyneOHas, MONUTHYECKas, aKaJeMUYecKas

u Jip.). Bricka3piBaHMe Kak Iy1aBHAsl eAUMHUIA MyOanuHO# peun. OcHOBHbIE (HOPMBI U IPU3HAKU

MyOJIMYHOTO BBHICKA3bIBAHMSL.

Kaaccuueckasi puropuka. Ilpenver u menmu putopuku. Itoc, joroc, madoc. TpeboBanus

K JIMYHOCTH opaTopa. Bumabl opaTopckoil mpo3bl (CyneOHasi, MOJMTHYECKas, aKaJeMHUYecKas U

np.). Boicka3biBaHue Kak TJlaBHas eIMHUIA MyOJWYHOW peur. OCHOBHBIE (POPMBI U MPU3HAKU

nyOJIMYHOTO BBICKa3biBaHUA. PuTopuyeckuii kaHoH. MuBeHumsa. VuBeHmms kak 3abota

0 COJIepKaTelIbHOM CcTOpoHE peun. OmnpenesieHHe eI, OCHOBHOM MBICIH BBICTYILICHHS.

IloHATHE TOmA B KIIACCHYECKOW M COBPEMEHHOM PUTOPHKE: TOIbI KaK CMBICIOBBIE MOJEIH,

CIOCOOCTBYIOLIME PA3BUTUIO MBICIM O MpeAaMmere. Tomuka Kak COBOKYIMHOCTh OOLIMX MECT

U CIIOCOOBI MX MPUMEHEHUS Ha dTarne n3o0pereHus. OCHOBHbIE pa3HOBUIHOCTHU TOIOB.

Jucno3unmusi. OOmue NPUHIMIIBI BBIOOpA M PACIOJIOKEHUS MaTephayia. YHHBEpCaIbHAS

KOMITO3UIIMOHHAsl CXeMa TOCTpOeHHus peud. Bmenenuwe, ero ¢yHkmum u tumbl. CTpyKTypa

u (QYHKIIMA OCHOBHOM 4YacTW. 3akKioueHue peud, ero QyHknuu wu  Tunel. Crporas

U ucKyccTBeHHass Xxpus. KadectBa, HeoOXonumble opaTopy: oOasHUE, YBEPEHHOCTb,

IpyXento0ue, UICKPEeHHOCTb, 00bEKTUBHOCTh, 3aMHTEPECOBAHHOCTD.

Jaokyuusi. CroBecHOe BbIpaXEHHE Kak pasfell pPUTOpUKUA. Purtopuka oOpasa: moHsTHE

putopudeckoro Tpomna. CMbICIOBbIE OCOOEHHOCTH TPOIOB M WX PUTOPUYECKHE BO3MOKHOCTH.

[onsarue putopuueckoii purypsl. CpencTBa Iuanoru3anus peurd. PUTopuyeckuii aHau3 U 3CKU3

peun.

3anomuHaHue M npousHeceHMe peuM. [lamaTe Kak mpolecc 3allOMHUHAHMS, COXpPaHEHUs

U BOcIOMUHaHUS HHpopMmanuu. Tumbl mamard. 3akoHbl mamsTd. CrnocoObl 3alOMUHAHUS:

palMOHANILHBINA, MEXaHWYECKU M MHeMOTeXHU4Yeckuil. OCOOCHHOCTH MHEMOTEXHHUYECKOTO

3armomuHaHus. OOlmMe peKoMeHJAlMM MO0 TMOATOTOBKE K BhICTymUieHUI0. HeBepOanbHas

KOMMYHUKAIHSI.

OpaTtop u ero ayauropusi. Buenauii o6k oparopa. Yuér ayauropuu. [IpuHIumns u cpencraa

ylpaBieHUs BHMMaHueM ayautopud. OOpa3 opaTopa Kak CHCTeMa CBOMCTB JIMYHOCTH.

B3aumoneiicTBue ¢ aynuTopueil.

Teopusi aprymeHTanuu. 3aKOHbI JOTMKM B peYd. 3aKOH TOXAECTBA. 3aKOH MPOTUBOPEYUS.

CTpykTypa [OOKa3zaTelbCTBAa: TE3UC, ApPryMEHThI, AeMoHcTpauus. [loHsiTue puTOpUUYECKOI

apryMeHTallud M PHUTOPUYECKOTo aprymenta. Knaccupukanus apryMeHTOB. ApryMeHTauus

TeopeTuueckas u smnupuueckas. KonrekcryanpHas aprymentanus. CopusMsl.

Teopusi cmopa. Cnop, Buabsl cnopa. Juckyccus kak Buj cropa. ITomemuka kak BHI cropa.

OcCHOBHBIE BHJIBI APIyMEHTOB M CTPYKTypa JI0Ka3areiabCTB. OCHOBHBIE TaKTHKH, CTPaTErHH

Y TIPUEMBI cTIopa. AHAJIN3 U KOHTPOJIb PEYEBOI0 NIOBEIEHUS B CIIOPE.

4. Komnerenuuu, (popMmupyembie B pe3yjibTaTe OCBOCHUS M CHUIINHBI:

. CHOCOOHOCTP K KOMMYHHMKAllUM B YCTHOM W THCBMEHHOH (opMax Ha pYyCCKOM
U HHOCTPAHHOM S3bIKax Ul PELIEHMs 3aJad MEXKIMYHOCTHOIO M MEXKKYJIbTYPHOTO
B3aumoeicteus (OK-5).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pe3ynbpTaTe 0CBOCHHS TUCIMILIMHBI CTYJECHT AOJIAKEH
3HamMy:
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OCHOBHBIE MTOHATHUS OPATOPCKOTO UCKYCCTBA;
OCHOBHBIC 3aKOHBI, PUHITUIIBI ¥ TIpaBMIIa YOPEKTUBHOTO OOIICHHUS;
OCHOBBI apryMEHTAIINH;
3aKOHOMEPHOCTH HCIIOJIb30BAHUSI PUTOPHYECKUX MPUEMOB M BBIPA3UTENIbHBIX CPEJICTB
S3bIKa B PA3IMYHBIX c(hepax peueBoil 1esTeIbHOCTH;
MIpaBuUJIa BEJCHHS KOHCTPYKTUBHOTO CIIOPA;
® OCHOBHBIE IPUEMBI PEYEBOTO0 MAHUITYIUPOBAHUS OOIIECTBEHHBIM COZHAHUEM U MIPUEMBI UX
HEUTpaIU3allHn.
ymemw:
® OpPHUEHTHUPOBATHCS B PA3NUYHBIX AHS3BIKOBBIX CHTYAIHsIX, aJICKBATHO PEaTn30BBIBATH CBOU
KOMMYHHKATHUBHbIE HAMEPEHUS,
® BECTHU JUCKYCCHIO B COOTBETCTBUU C TPUHIIUTIAMU ¥ NMPABUIIAMH KOHCTPYKTUBHOTO CIIOPa;
e CO37aBaTh PEUYEBBIC IPOU3BEICHHUS C YYETOM OCOOCHHOCTEH CUTYAIH OOIEHUS;
®  BBISBISTH IPUEMBI PEYEBOT0 MAHUITYTUPOBAHUSI.
enademp:
® CIIOCOOHOCTBIO COCTABIISATH PEUYU COOTBETCTBEHHO KOMMYHHKATUBHOM CUTYyallNH;
® CIOCOOHOCTBIO K JIETTOBOM KOMMYHHKAIIUU B MMPOGECCHOHATBHOM cdepe.

6. O01mast TpPy10eMKOCTh JUCHUIJINHBI:

1 3auetHas equaMIA (36 YacoB).

7. ®opMa KOHTPOJIA:

[IpomexxyTouHast arrectamus — 3a4eT (3 cem.).

OcCHOBBI HAYYHOI U 1e10BOM peun

1. MecTo nucHUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOTrPaMMbl

Jucuummza «OCHOBBI HAYYHOUM M JIENIOBOW peuM» BXOJUT B BapUATHBHYIO YacTh OJIOKa
b1 «/lucummimmabl (MOIynH)» Kak nuciuruimHa mo Beioopy b1.B.JIB.1.2.

2. llenn ocBOeHMS TMCHUILIMHBI:

. MOBBIIICHUE OOIICH peYeBOil KYJIBTYPHI CTYACHTOB;

. COBEPILICHCTBOBAHHE BJIAJCHHsI HOPMaMH YCTHOM W THMCbMEHHOH (OpPM pPYCCKOro
JUTEPATypHOTO S3bIKA B HAYYHOU U JIEIOBOM cdepax;

. pa3BUTHE HABBIKOB M yMEHUH H(P(EKTUBHOIO PEUYEBOr0 TMOBEACHHS B Pa3IMYHBIX

CUTYAIUSIX OOIICHHUS.

3. KpaTkoe conepxanue Q1 CHUIIITHHbBI
AKTyajibHbIE P00JIeMbI Pe4eBOoil KyJbTYPbI 001IeCTBA
Hopma kak ocHOBHasi KaTeropusi TEOPUH M MPAKTHUKU KYIbTYphl pedu (JINTEPATYPHBIN SI3BIK —
OCHOBa KYJbTYPbl PE€UYH); MOHATHE O S3BIKOBOM HOpPME; BapUATUBHOCTH HOPM JIUTEPATYPHOTO
SI3bIKA; CTHJIMCTUYECKAs] CUCTEMA COBPEMEHHOTO PYCCKOTO JUTEPATYPHOTrO si3blka. PedeBoil u
MOBEJICHYCCKUNA JTHKET (PYCCKUUA PHUTOPUYECKUN WAea;, CHernudHuKa PYCCKOTO PEUueBOTo
ITHKETA, CBSI3b PEUEBOTO U MOBEACHUECKOTO 3TUKETA, (DOPMYIIBI BBIPAKEHUS PEUEBOTO ITHKETA).
ITucbMeHHBbIE U YCTHBIE (POPMBI HAYYHOH KOMMYHUKAIUMN
OKCTPaTMHTBUCTUYECKIUE W JIMHTBHCTUYECKUE OCOOGHHOCTH HaydHOW peun. Jloruko-
KOMITIO3UIIMOHHBIE 3aKOHBI IOCTPOEHHUs Hay4yHoro Ttekcra. [IpaBmia odopmieHUs HaydyHOU
pabotbl. IlpuHIMIBI HaydyHOW KOMMYHUKAIMU U ycioBus ee sddextuBHocTH. [IpaBuna
obopmiieHUsT HaydHOW paboThl (TpeboBaHUsS K OQGOPMICHHIO HAy4YHBIX paboT, CIUCKa
JUTEPaTyphl; MOPSJAOK COCTaBJICHUS TE3UCOB; PEAAKTUPOBAHUE HAYUYHBIX TEKCTOB; MOPSIOK
COCTaBJICHUS aHHOTAITUH ).
IIucbMeHHbIe U YCTHBIE (DOPMBbI 1€10BO KOMMYHHUKAILIUH
OcobenHoctu nenoBod KOMMyHHKamuu OQUITManbHO-IEI0BOM CTHIh KakK (YHKIIMOHAJbHAS
Pa3HOBUAHOCTh COBPEMEHHOTO PYCCKOrO JIUTEPATYpHOTO S3bIKA. ODKCTPAJIMHIBUCTHUYECKHUE
U JIMHTBUCTUYECKUE OCOOCHHOCTH O(UIMANIbHO-EI0BOr0 cTuisl peuu. KynbTypa nucbMeHHON

89



JIeTOBOM  KOMMYHHMKAallMM. YCTHble  (OpMBI  J1el0BOM  KOMMYHHUKanuu. BepbanbHas

1 HeBepOasibHAs JenoBas KoMMyHUKarus. [IpaBuna odhopmieHus CirykeOHOM U KOMMEpPUYECKOU

JOKYMEHTAIMU (3asBJICHUE, CITy>KeOHas 3amicKa, TOKJIaHas 3alucKa, aBToOnorpadus, pesrome

u ap.). OcobenHoctu naenoBoil mepenucku. [Ipe3eHtanus kak (opma JeT0BOTO OOIIEHUS.

HanmonansHbie 0COOEHHOCTH AETOBOM KOMMYHHUKAINH (BepOabHBIE U HEBEPOATHHBIE).

4. Komnerenuunu, (popMmupyembie B pe3yjibTaTe 0CBOCHUS U CIUIINHBI:

o CHOCOOHOCTP K KOMMYHHMKAllUM B YCTHOM W THCBMEHHOH (opmMax Ha pyCCKOM
U HHOCTPAHHOM S3bIKaxX Ui PEUIeHHs 3aJad MEXKIUYHOCTHOTO M MEXKYJIbTYPHOTO
B3aumoieictBus (OK-5).

5. Ilnanupyemble pe3yJbTaThbl 00y4eHH s
B pesynbrare 0OCBOCHUS AUCIUILTUHBI CTYIEHT A0JIKEH:

3Hamp:

® [paBMJIA PEUEBOTO U MOBEACHYECKOTO 3TUKETA B JICJIOBON U HAYYHOW KOMMYHHKAIIUH;

® JIMHTBHCTUYECKUE U DKCTPATMHTBUCTHUECKUE XAPAKTEPUCTHUKU MUCHMEHHOW W YCTHOM
¢dbopM HayYHOI U OPUIHATIEHO-IETIOBOM peyn;

® JIOTUKO-KOMIIO3UIIMOHHBIE 3aKOHBI TOCTPOEHHUS HAYYHOTO M JEJIOBOTO TEKCTa U €ro
(hopMaIbHO-CEMaHTHUECKYIO CTPYKTYDPY;

® OCHOBHBIE CTPATEI'HU U TAKTUKU BEACHUS HAYYHOM JUCKYCCHH U JETIOBBIX IIEPErOBOPOB.

ymemb:

e Cco3JaBaTh YCTHBIE M IUCHbMEHHBIE TEKCThl HAYYHOTO M O(UIMAIBHO-AEIOBOIO CTHIIEH
COBPEMEHHOT0 PYCCKOTO JMTEepaTypHOro si3bika (pedepaT, aHHOTAIMS, TE3UCHI, TOKIAJ;
3asBlICHHE, CIyKeOHOe THCbMO, aBToOMOrpagusi, pe3oMe) B  COOTBETCTBUHU
C HOPMAaTUBHBIMU TPEOOBAHUSIMU;

e cHucTeMaTH3MpoBaTb ¥ 0000maTh MHPOPMALUIO s MOJTOTOBKH TEKCTOB Pa3IHUHBIX
YKaHPOB B HAYYHOW M J1€JIOBOM KOMMYHHUKAIIHUH;

® JIOTUYECKH BEpHO, apryMEHTHUPOBAHHO M SICHO M3JaraTh COOCTBEHHYIO TOYKY 3PEHHUS
B HAY4YHOMU U J1€JI0BOM KOMMYHUKALIUH.

enademp:

® OCHOBHBIMH HaBBIKAMH L€JI€COOOPA3HOT0 KOMMYHUKATUBHOTO TOBEACHUS B Pa3IMYHBIX
y4eOHO-Hay4YHBIX U y4eOHO-JeNIOBBIX CUTYAIHAX;

e OCHOBaMHU pedeprupOBaHMS, AHHOTUPOBAHUS U PEIAKTUPOBAHUS HAYYHOT'O TEKCTa;

® OCHOBAaMH J€JIIOBOI KOMMYHHUKALINU;

® HaBbIKAMU CAMOCTOSTENBHOTO OBJAJE€HUS HOBBIMH 3HAHMSIMH C HCIIOJIb30BAHHEM
COBpPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH.

6. O01ast TPy10eMKOCTh JUCHUIJINHBI:

1 3auetHas equaMIA (36 YacoB).

7. ®opMa KOHTPOJIA:

[IpomexxyTouHast arrectamus — 3a4eT (3 cem.).

KyabTyponorus

1. MecTo nucuUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOTrPaMMbl

Jucuummna «KynbTyposiorus» BXOIUT B BapHaTUBHYIO yacTh Onoka bl «/luctmnanabr
(Momynn)» kKak nucnuiuiMHa 1o Beioopy b1.B.JIB.2.1.

2. llesab ocBOEHMS TUCHMIIJIMHBI:

o CHOCOOCTBOBaTh  (JOPMHPOBAHUIO Y  CTYACHTOB  KYJIBTYPOJIOTHYECKHUX  3HAHUH,
TIO3BOJISIOIINX MMOHATH CYITHOCTh KYJIBTYPhl, OCHOBHBIC MEXaHU3MBI i 3aKOHOMEPHOCTH €€
(YHKIMOHUPOBAHUS; CIIOCOOHOCTH PpaboOTaTh B KOJUIEKTUBE, TOJEPAHTHO BOCHPUHUMAS
COLIMANIbHBIC, STHUYECKUE, KOH(ECCHOHALHBIC M KYJIbTYPHBIC Pa3IHuusI.

3. KpaTkoe conepxanue Q1 CHUIIIHHbBI

KyJabTypoJsiorusi kak Hayka

[pennoceiku GopmupoBanust KyasTyposnoruu. KynsrypoBenueckuii 010k Hayk. @unocodcekue

u Heunocodckue Oioku. DyHmaMeHTabHAS W MPHUKIAAHAS KYJIbTYpoJiorus. Teoperudeckas
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U UCTOpUYECKAs KYJIbTYpOJIOTHS. MeCTO KyIbTypOJOTMH B CHCTEME T'yMaHUTApPHBIX HayK.
Metoapl KyJabTypOJIOTHYECKUX HccaeqoBaHuil. OCHOBHBIE MOHATHS KyJIbTypoJoruu. [lonsTtue
KynbTypbl. CTpyKTypa U QYHKIIUN KYJIBTYPHL.

HcTopust KyJbTYPOJIOTHYECKUX YUEHHU I

[IpencraBnenns 00 OTAMYUAX UYEIOBEKA OT KMBOTHOIO B JPEBHOCTH. [lOHATHE <«CKEHB)
B KoH(pymmanckou Ttpamunuu. [lonsarue «axapma» B JlpeBHeit Wumum. IlpencraBrnenue
o «maiineiie» B [lpeBHeit I'peumu. KympTypa kak o0paboTka MOYBBI, BO3ZENBIBAHUE IyXa,
KyJIbTUBHpOBaHME yMa. [loHMMaHue KyJIbTypel B CpEeIHHE BeKa, B 310Xy Bo3poxieHus,
BO (panmysckom I[IpocBemiennn, B HEMEUKOW Kiaccuueckoil dumocoduu. Poccuiickas
KYJIbTYpPOJIOTUYECKAS] MBICIIb.

Kyabryponorndyeckue yuenuss XIX—XX Bexon

['ére u pomantuku. I[IpobGnema kynbTypbl B Qunocopun K. Mapkca. [Ipobrema KyabTypsl
B «®unocodun xu3Hu». MapOyprckast 1 banenckas mkosisl HeokaHTHaHcTBa. DpaHiry3ckas
dbunocodpust xkynmprypel. A. Cen-Cumon, O. Kont, 1. Ton. Illkoma . [lropkreiima. AHTII0-
amepukaHckas (UIocopusi KyIbTypbl: POMAHTHYECKas W HBOJIOMHOHHAS TEOPHH KYIbTYPHI.
OBoOMOHU3M U 1udPy3noHu3M o KynpType. KoHuenuuu KyabTypHO-HUCTOPUYECKUX THIIOB.
Teopun 0 HaMOHAJIBHOW NCUXOJOTHMH M HALlMOHAJIBHOM XapakTepe. KynbTypHo-ucTopuueckue
tunel O. [nmenrnepa, A.Jlx. ToiHOu. CoOIMOMOTHYECKUI MOAXO0J K MpoOJieMe KyIbTYpHI.
Ounocodust xku3Hu, ¢perausm. Ilcuxoanamutuueckas koHmernuuss K.I'. FOnra. Pacossie
koHuenuuu. KynpTypHOo-ncToprueckass mkona M ee  npeacrtaBuTesnd. CTpPYKTYpHO-
(GYHKIIMOHATUCTCKUI MOAXO0J K M3YyYEHHUIO KyIbTyphl. MrpoBas u cuMBOJIMYECKass KOHIICTIIUU
KyJIbTYphl. TexXHoJiorudeckuii perepmunusM JI. VYaiita. Heo’BOMIONMOHUCTCKUM MOIXO
K mpobieme KynbTypbl. DHIOCOPCKO-aHTPONOJIOTUYECKAs THUIOJIOTUA W TEepUOIU3AIH
KYJIbTYpBHI.

CeMHOTHKA KYJbTYPBbI

CTaHOBIIEHHE CEMHUOTHYECKOTO MOJIXO0Ja K M3YYEHHMIO KYJbTypbl. CeMHOTHUYECKOE MoJie. 3HaK.
Tunbl 3HakoB. 3Ha4YeHHWE 3HaKa. 3HAKOBBIE CUCTEMbl. EcTecTBeHHBIE, (DYHKIMOHAIbHBIE,
KOHBEHIIMOHANIbHBIE, BepOaibHble cucTeMbl. CIOBO Kak 3HaK. SI3bIK Kak 3HAKOBas CHCTEMA.
Konoseie cucremsl. [lapanunrsuctuka. Kunecuka. 'antuka. ['actuka. Oxynecuka. Onbgaxius.
Xponemuka. [Ipokcemuka. Cuctemonorusi. CeMHOTHKA TEKCTOB, OOpsAOB, TP B (POJBKIOPE.
Cemuotnka uckyccrsa. CeMHOTHKA PETUTHH.

Tunosorust KyJbTypbl

MHoroo6pasue THnoJa0rui KynbTypsl. DopManoHHbl THII. COIMOKYIBTYPHAs CTpaTH()HUKAIIHS
U CcyOKynbTypbl. BrusHue reorpapuueckux, MNPUPOAHBIX  YCIOBUH, COLHUAIbHBIX,
AHTPOTIOJIOTUYECKUX, XO3AUCTBEHHBIX (AKTOPOB HA THUIN KyIbTyphl. KymbTypa u 3THOC.
HammonansHas kynerypa. Hammmopeneccanc. Kynbrypa v nuBuiauzanusa. TUIONOTHUst KyJIbTyphl
H.A. Hanunesckoro, O. Inenrnepa, A.Jlx. Toitaou, I1.A. Copokuna, @. Hurmme. Tunonorus
KyaeTypsl M. Muz, FO.M. Jlormana. IHHOBaIlMOHHBIE U TPAAUIIMOHHbBIE TUTIBI KYJIBTYPHI.

KyabTypa u penurus

[Ipobnema cooTHOWIEHUS KYyJIbTYpbl M PEIMIHM B HaydHOU peduiekcun. COIMOKYIbTYPHBIE
byakuun penurur. COOTHOIIEHUE KyiabTa M KylbTypbhl. Kymbrypa m mMud. Tumsl penuruid.
AHUMHCTHYECKHE BEpOBaHUA. MupoBble penuruu. J[yXOBHBI MEXaHU3M MHUPOBBIX PEJIUTHI.
CMbICH peTUruo3Horo crnaceHus. MUcCTHKa Kak KyJlbTypHas Tpaaulivs. 3HaueHuEe MUCTHUECKOTO
OmnbITa B JYXOBHOM OIBITE ueloBedecTBa. Penmurus u rocynapctBo. /lyxoBHoe 3HaueHuHe
Pedopmanuu. Penurust B coBpeMeHHO# KyJIBTYpE.

JAMHaMHUKa KyJbTYPHBIX H3MEHEHUI

Juunamuka KyneTypbl. [IpoOiiema kynbTyporenesza. MHorooOpasue MOIXOI0B K Mpodiieme
KyJIbTypHOU auHamuku. CrucreMa KiacCU(pUKAUUK KyITbTYPHBIX U3MEHEHUH B KyJIbTYPOJOTHU:
$a3oBbIi THN KYJIbTYpHOW JIWHAMUKH, CMEHA CTWIEH, oOoramieHue W auddepeHmmanus
KYJIbTYpbl, KYJIbTYPHBIA 3aCTOM, YMaJOK, KPHU3UC, IUKIMYECKUE H3MEHEHUs, BO3POXKJICHUS,
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tpanchopmanuu. VICTOUHUKM W (DAaKTOpBl KYyIbTYpHOW IUHAMUKH. HEOIBOMIOIMOHUCTCKHIMA
noxo[ K npo6ieme. KoHuenuus JUIMHHBIX SKOHOMUYECKUX BOJIH.
Oco0enHocTH KyabTypHO# AnHaAMuKkH Poccnu u bypsitun
OTaM4UTENbHBIE YEPThl PYCCKOM WCTOPUU W KYJIbTYpPBl. «30JIOTOH, CEepeOpsSHBI» BeKa
B pycckoit KynbType. IIpotuBopeuns monepuusma. Cmbica U 3HaueHne Bennkoir OKTsAOpbCKOH
couanicTuaeckoi pepomonun. CoBerckas cucteMa Kak nuBuwin3anus. LleHHocTn connanusma.
Conpeanusm. 3actoil. IloctmMonmepH. Xapaktep mnepeMeH. MeKHalMOHAIbHbIE OTHOLIEHMS,
MEeXHalMoHaIbHOEe B3aumoaeicTBue. IlepcriektuBbl. [IpobGimemMa mpouCXOXKIEHUS OypsT.
Crieruduka Ko4eBOH IMBUIN3ALMH. X03sIHCTBO, OBIT, MUPOBO33pEHUE OYPSAT 10 MPUCOSANHEHUS
Kk Poccun. IlponuknoBenue Oyammsma. IlocneactBus mpucoenuHenus kK Poccum. PeBomrorus
U €e BIMSHUE Ha KYJIbTYpHYIO XH3Hb pernoHa. [loNMITHHYHOCTh, MOJUKOH(ECCHOHATBHOCTD
coBpeMeHHO# bypsarun. ®opMupoBaHre MUPOBO33PEHHS TOCTHHIYCTPHAIIBHOTO OOIIIECTBA.
4. Komnerennun, gopmupyembie B pe3yJibTaTe 0CBOCHUS AUCHHUIINHBIL
. CIOCOOHOCTh paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIPUHUMATh COLMAJIbHBIE,
ITHUYECKHE, KOH(ecCHOHaNbHbIE U KyabTypHble pasnuuus (OK-6).
5. [lnanupyembie pe3yJbTaThbl 00y4eHH s
B pesynbrare ocBOEHUS AUCLUIIIINHBI CTYAEHT HOJIAKEH:
3Hamb:
. OCHOBHBIE TPUHLUIIBI YEJIOBEUECKOIO CYIIECTBOBAHUSA: TOJIEPAHTHOCTH, JHaora
U COTPYJHUYECTBA;
. POJIb KYJIBTYPBI KaK PEryJIsITOpa COLMAIBHOTO B3aUMOJECHCTBUS U ITOBEICHUS;
OOBEKTHYIO M TMPEAMETHYIO O0JIaCTH KYJIbTYpOJIOTHH, €€ MECTO B CHCTeME Hayk
0 YeJIoBEeKe, KyJIbType U OOIIECTBE;
OCHOBHBIE TEOPETUYECKHE KOHLIETILIUU KYJIbTYPOJIOTHH;
OCHOBHBIE ITOHATHS KYJIbTYpPOJIOTUN;
BOIIPOCHI MEXKYJIBTYPHON KOMMYHHUKALIUHU, TUIIOJIOTMH U JUHAMUKH KYJIbTYpBI;
rio0anbHbIe TPOOIEMBI COBPEMEHHOCTH € TOUKH 3PEHUS KYIbTYPOJIOTH;
ymemu:

L pyKOBO,Z[CTBOBaTBCH B CBOGﬁ JACATCIIPHOCTH, HpI/I B3aI/IMO,Z[€I\/'ICTBI/II/I C KoJuIeramu
COBpeMeHHBIMI/I HpI/IHI_[I/IHaMI/I TOHCpaHTHOCTI/I, aupaliora u COTPYI[HI/I‘-IGCTBB_;

. VUUTBIBATh PA3IMYHBIC KOHTEKCTHI (COIMANIbHBIC, KYJIbTYpHBIC, HAIIMOHAIBHEIC),
B KOTOPBIX MPOTEKAIOT MPOIECCH 00yUEHUs, BOCITUTAHMUS, COIIMATN3AIIY;

[ ] BCTYHaTB B AUAJIOT U COpr,Z[HI/I‘-ICCTBO;

6/1a0emb:

. (dbopMaMu CaMOBBIPAXKCHHS U CIIOCOOAMH MPOSBICHUN Y€JI0BCUSCKON MHIUBUIYaIbHOCTH,
rapMOHHH B MHOTOOOpa3nH, HAIPABICHHOCTH Ha IOCTH)KEHUE MHUPA U COTJIACHS;

[ ] HAaBBIKAMHW HCIIOJIB30BAHUA HOJIy‘-IeHHbIX 3HaHI/If/'I B 06H_[€HI/II/I C HpeI[CTaBI/ITe.HHMI/I

pa3IMYHBIX KYJIBTYpP, YIUTIBasE 0COOEHHOCTH KYJIbTYPHOTO, COLMAIIEHOTO KOHTEKCTa

6. O01ast TPy10eMKOCTh JUCHUIJINHBI:

1 3auetHas equaMIA (36 YacoB).

7. ®opMa KOHTPOJIA:

[IpomexxyTouHast arrectamnus — 3a4et (4 cem.).

ITHKA

1. MecTo nucHUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOTrPaMMbl
JuctumimHa « 9TUKa» BXOIUT B BApUATUBHYIO YacTh 010ka b1 «/luctuminHbl (MOIYIIH )»
Kak AucCIUIUIMHA 110 BeIOopy b1.B.JIB.2.2.
2. llesb 0CBOEHUS TMCHUILIHHBI:
o packpbITUE  COAEpXKaHUS OTUKM Kak  (UIOCOPCKOM  TUCHUIUIMHBI, BbISBICHUE
U OIpEENICHNE COIMAIbHO-UCTOPUUECKOU MPUPOABI U CYIIIHOCTU 3THYECKOTO 3HAHUS, €T0
JTyXOBHO-IIEHHOCTHOM 3HAYUMOCTH.

92



3. KpaTkoe conep:kanue ITHCHUNIHHBI
Ipeamer 3Tuku. Bo3HUKHOBEHUE MOPAJIN
Ortumonorus U JePUHULIHUUM STUKH M Mopaidu. COOTHOLICHHE MOpald U Jpyrux ¢opm
KYJIbTYpPHOH pEryJIAlIMM CO3HaHUS W TIOBEACHHUS YeJOBEKa. MHOI0aclneKTHOCTh MOpaH,
0co0eHHOCTH ee (YHKIIMOHMPOBaHUs. EAMHCTBO MOpanu U MHOrooOpasue HpaBoB. MopasibHbIN
aproputeTr. HeHacunue Kak KaTeropuyecKuil MOpaJbHBIA UMIIEPATHB. 30JI0TOE MPABUIIO
HpaBCTBEHHOCTH. [lapasokc MOpaabHON OLIECHKH U MOPAJILHOT'O ITOBEJCHMS.
ITHYeCKHEe BO33PEHUsI APEBHOCTH
OTtudeckue HOpMbI MHAMKCKOro odmiectBa. Koneco cancapsl, HupBaHa. bynausm. buorpadus
bynnel. Yetsipe OmaropoaHsie UCTHHBI. BocbMepuuHbld TyTh craceHus. KoHdynmanckue
tpaguuuu  JlpesHero Kwuras: dyenmoBekomoOue, puTyall, CBHIHOBHSAS IOYTHTEIBHOCTD.
biaroponHblii My Kak HpaBCTBEHHBIN ujeas. McnpaBieHWe MMEH M MPUHIMI COLUAIBHOTO
ycrpoiictBa obmectBa. Jlao 1I361 M OCHOBHBIE TOJOXKEHUS Maocu3ma. [IpuHIUN HeAesHUs.
Jlern3aM W ImIKOJIa 3aKOHA: MOpAJbHBIE LIEHHOCTH W HPaBCTBEHHbIE Hacalbl. 10 OCHOBHBIX
HaIpaBJIECHUN Pa3BUTHUS ITHUUYECKON MBICIM AHTHUYHOM KyJIbTYpbl. DBIEMOHUCTHYECKAs JTUKA
Hemokputa m Apucrorend. ['eqoHusM kKupeHaukoB. Kunusupyroonmi acketusm Jluorena.
Bomonrapusm coguctoB. Mopanusupyromuii uHtemuiekryaansm Coxpara. CoseprareiabHO-
IlyXxOBHas JAesTenbHOCTh [lmarona. DOThka Onukypa, CTOMKOB, CKENTUKOB. HpaBCcTBEHHO-
OUYHCTUTENIbHBIN ACKETU3M HEOIIaTOHUKOB.
HpaBcTBeHHOE CaMOCO3HAHME TUYHOCTH B CPeIHHE BeKa
3anoBeau Mouces u Mucyca Xpucra B Haropnoii nponosey.
Ituxka HoBoro Bpemenn
[Ipennoceiiky BO3HHMKHOBEHHS KalMTAIU3Ma M DJIEMEHTHl KalMTAIUCTUUYECKOH MOpaiu
B Hempax (eomanpHOoTO OOmEcTBa. Bospoxaenue. Pedopmarus. JluGepanpHas wuaeosorus.
Mexanuuusm 1 crounusM 17 Beka. OB1eMOHM3M U ceHcyanus3M 18 Beka. Jtuka Kanra u ['erens.
Opaemonn3Mm DeriepOaxa.
CoBpemMeHHbIE I THYECKHE TCOPHH
YHuBepcanusM U NapTUKYJISIPU3M B COBpeMeHHOU 3THke. Teopusa cnpaBennuoctu k. Ponsa.
Ortuka auckypea. Ilocine mobponerenn. DTtuka nonra u 3tuka godpoxerencii. CoBpeMEHHBIH
rymann3M. KoHkperuzanusi oOuiedenoBeYecKUid MPUHLUIIOB MOpalId MPUMEHUTEIHHO
K YCJIOBUSIM JiesiTeNIbHOCTH Bamei npodeccuu. [IpodeccronanbHas HpaBCTBEHHOCTh M ATHKA.
[IpodeccrnonabHBIN JOJT, YECTh, TAKT, TYMaHHU3M.
Jo6po u 310. CThIA, COBECTH, BHHA
OO61ue npeacTaBIeHUs O MOHATUSAX HPABCTBEHHOTO CO3HaHUs. Penurnosnoe u 6e3penuruno3Hoe
npezcraBieHue o noope u 3ie. Mctoku 3ma. [lo6po um monb3a. Juanekrtuka no0pa u 37a.
@DeHOMEH CThI1a, COBECTH, BUHBI. OOBSICHEHHS MX BO3HUKHOBEHHS, CXOICTBA U OCOOEHHOCTH.
KynsTypsl cThIIa, COBECTH U BUHBI. J{0JIT (JIMUHBIN) U CKIOHHOCTb. Bubl noara.
JlocTouHCTBO, J11000BB, IPYK0a U HEHABUCTH
Mup nenHnocteit. DeHOMEH TyXOBHOCTH. JJOCTOMHCTBO, TOPAOCTH, TOpbIHS. JIF0OOBbH, YBaKeHUE
U HEHaBUCTb, M HMX XapaKTePUCTHUKU B MHUPOBBIX penurusx. JIio6oBp u apyxoda. Obiiee
U pa3nuy4HoOe. DTamnbl poxaeHus u popmupoBanus. [Iparmatnueckuii 1 MeTaQU3NUECKU CMBICI
mo0BH. JIF000Bb Kak TBOpUECKas CHiIa.
Jrousm, cBod01a, 4eCTHOCTh U CNIPABEVINBOCTh
OrousM M albTPYU3M Kak 3TUYecKue Kareropuu. Mcrokum sromsma. OCHOBaHUA ajlbTpyH3Ma.
CBo0o1a U OTBETCTBEHHOCTh. YCJIOBUSI CBOOOIHOrO BbiOOpa. [IpoGiiema aBTOHOMHUHU MOpAJIH.
[IpaBna kak BbIcIIas MeHHOCTh. JIokb M oOMmaH. UecTHOCTB: CIIOBO, €O, CaMOCO3HAaHHE.
[Ipobnema nosepusi. CripaBeiIMBOCTb.
CuacTbe ¥ CMBICJI KU3HH YeJI0BEKA
Tpu npencraBineHus o cuactbe. TeMHOE U cBeTiOe MUpoBocHpUATHE. CHacTbe U CMBICH KU3HU
yenoBeka. Cuactee U goOpomerens. CyacTbe M oO0IIas MepcrnekTuBa Ku3HU. CHacThbe M TEMI
JKU3HU. Y I0BOJIbCTBHE U CUACThE.

4. Komnerenuuu, (popMmupyembie B pe3yjibTarTe OCBOCHUS IMCHUIIINHBI:
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o CMOCOOHOCTh K KOMMYHHMKAIlMM B YCTHOM M MHUCBMEHHOM ¢opMax Ha pycCKOM
U HMHOCTPAHHOM S3bIKax JJIsi pEHICHHs 3aJad4 MEXKIUYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumozeiicteus (OK-5);

o CHOCOOHOCTH paboTaTh B KOJJICKTUBE, TOJIEPAHTHO BOCIPUHUMATH COLIMAJIBHBIE,
ATHUYECKUE, KOH(PECCHOHANIbHBIE U KYIbTypHBIC paznuuus (OK-6).

5. IlnanupyemMble pe3y/abTaTbl 00y4eHHSA
B pe3ynbraTe 0CBOCHMS IUCHUIUIMHBI CTYICHT A0JIKEeH:

3HamMb:

° MEePUOAU3AIMI0  3TUYECKOW  MBICTH, OCHOBHBIE  (PHIOCO(CKO-ITUYECKHAE  IIKOJIBI
Y HampaBJICHUS, a TAKKE UX TIPEACTABUTEIICH;

° OCHOBHBIE TEOPETUUYECKHIE U MIPUKIIAIHBIE MPOOIEMBI COBPEMEHHOM STUYECKON MBICITH;

° KaTeropHaJIbHBIA amnmapata M METOAOJOTMYECKHE TMPUHILIMIIBI OCBOCHHS MOpAIM Kak
KYJIbTYPHO-UCTOPUYECKOTO SBJICHHUS;

° CYIIHOCTh U 3aKOHOMEPHOCTH CTaHOBJICHHS TPO(ECCHOHATLHON ITHKU;

ymembw:

° MPaBUJILHO ONEPUPOBATH KATETOPUSMH 3TUKH;

° OCYILIECTBIISATh AKCHOJOTMYECKUI aHAIU3 COLIMATbHON AEHCTBUTEIILHOCTH;

° MMOHUMATh TIPUPOY COBPEMEHHON HPAaBCTBEHHOU KYJIBTYPHI, MPOOJIEM €€ pPa3BUTHS;

é1a0ems:

° ATUYECKON TEPMUHOJIOTUEN U NOJIb30BATHCS €IO;

° HABBIKAMU BBITIOTHCHHUS YY€OHBIX W TBOPYECKUX 3aJaHuil (3cce, MOKIaabl, pedeparsl,

OT3bIBbI, COUMHEHUS, PELICH3UN).

6. O0mas TPy10EeMKOCTH AU CIUIJINHBI:

1 3aueTHas eguHuUIa (36 4acoB).

7. @opmMa KOHTPOJIAA:

[IpomerxxyTounas arrectanus — 3a4eT (4 ceM.).

CoumnoJiorus

1. MecTo tucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl
Huctunmuaa «Comnuosiorusi» BXOIUT B BapuaTUBHYIO dacTh Onoka bl «JluctumimuHbr
(MomynH )» Kak quciuIumHa o Beioopy b1.B.J1B.2.3.
2. lle14 0OCBOEHHUA JUCHUILIHHBI:
. U3Y4YCHHE  TCOPETHYECKHX  OCHOB M  3aKOHOMEPHOCTeH  (DyHKIMOHUPOBAHUS
COIIMOJIOTHYECKON HayKH, €€ CHEIU(PUKHA, NPUHIIMIIOB COOTHOIIECHUS METOHO0JIOTHI
1 METOJIOB COITMOJIOTHYECKOTO TTO3HAHNS,

L4 HN3YUYCHUC U aHAJIM3 COBPCMCHHBLIX COIMAJIBHBIX MPOLECCOB, COLMUAJIbHBIX OTHOIIICHUHN
H COMaJIbHBIX HBHGHHﬁ;
L O3HAaKOMJICHHE C MeTOHHKOﬁ IMPOBCACHUA COUUOJIOTHICCKUX I/ICCJ'IG,Z[OBaHI/Iﬁ

3. KpaTkoe conep:kanue JTHCHUIIITHHBI
Conuonoruss kak ocobasi oOmecTBeHHass Hayka. Omnpenenenus couuojorud. OCHOBHBIC
¢ynkuuu comumonoruu. HMcropust comumonoruu. OOmECTBO Kak COLHUAlbHAs —CHUCTEMA.
CommanbHoe pa3BuUTHE M couuanbHble u3MeHeHus. Conuosorus naudHocTH. ColuanbHbIE
rpynmsl 1 oburHocTH. ConmanbHast cTpaTUUKAM U colMaibHas MOOWIbHOCTh. ColManbHble
MHCTUTYTHl M cOLMalibHble opranu3ainuu. KynbTypa kak conuanbHoe siBieHue. CouuanbHbIN
KOHTpOJIb. JleBuanTHOE noBeaeHue. CoroIOrMuecKoe UCCaeI0BaHHeE.

4. Komnerenuuu, (popMmupyembie B pe3yjibTaTe 0CBOCHUS M CHUIINHBI:

. CHOCOOHOCTh paboTaTh B KOJUIGKTHBE, TOJIEPAHTHO BOCIPHUHUMATH COIMAJIbHBIC,
ITHHUYECKHE, KOH(pecCHOHaNbHbIE U KyabTypHbIe pasnuuus (OK-6);
. CIOCOOHOCTH K caMOoOpraHu3aiiui u camooopazosanuto (OK-7).

5. [lnanupyemble pe3yJbTaThbl 00y4eHU s
B PEIYILTATE OCBOCHUA TUCIUIIJIMHBI CTYACHT HOJMKEH:
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3HamMy:

o CTPYKTYPY COLMOJIOTUYECKOTO 3HAHMSI, COOTHOILIEHUE COLMOJIOTUU C IPYTUMU HaAyKaMH;

o NPEIBICTOPUIO U CONHMANbHO-(PpUIocodCKre TPEANOChUTKA COIMOJIOTUN KaK HayKH,
OCHOBHBIC 3Tallbl €€ CTAHOBJICHUS W Pa3BUTHA, OCHOBHBLIC HAIIPABJICHHUA COBpeMeHHOfI
COILMOJIOTHYECKON HAYKH;

o CHUCTEMHBIH MOJAXOJ] K aHajdu3y OOILIECTBAa, TEOPUH pPA3BUTHUA OOILECTBA, COIMAIBHBIX
W3MEHEHMI;

o COLIMOJIOTMYECKHE KOHIEMNIMHU JTUYHOCTH, MOHSTHUS COLMAIBHOTO CTaTyca M COLUATbHON
POJIK, OCHOBHBIE ATAlbl M ar€HTHl COLUATN3ALUYU JIUYHOCTH;

. POJIb COIMANIBHBIX HHCTUTYTOB B KU3HU OOIIECTBA, MX (QYHKIUU U TUCPYHKINY;

o MOHSITUS COLMAIbHOW CTPYKTYPBl U COIMANBbHON cTpatudukanuu oOIIecTBa, BHIIBI
COIMAJIBHOM MOOMIIBHOCTH;

. OCOOEGHHOCTH METOAOB cbOopa wuWH(OpPMANMU ©  MPOUEAYPHl  COIMOJIOTHYECKOTO
UCCIICIOBaHMS,

ymemw:

o AQHAIM3UPOBATh  COBPEMEHHBIE  COIMAIBHBIE  MPOOJEMBI,  BBISBISATh  MPUYHHBI
Y TIPOTHO3UPOBATh TEHACHIIMU UX PA3BUTHS;

o COCTaBJISITh POrPaMMBbl MPOBENCHUS MUKPO- U MaKpOCOLMOJOTMYECKUX HCCIIEI0BaHUH,
pa3pabaThiBaTh HHCTPYMEHTApUA, 00padaThIBaTh SMIUPUIECCKUE JaHHBIC,

o pabotaTh ¢ HCTOYHUKAMH HWH(MOPMALMU:  COLUATHHO-TIONUTUYCCKONW, HAyIHOU

U MyOJNUIIMCTUYECKON JNUTEpaTypoit U Oubnuorpadueit, mepuoauKon, CTaTUCTHYECKUMHU
MCTOYHUKAMHU, MaTepuaiaMu SMIUPUYECKUX UCCIIEIOBAHUII;
enademp:
o CIIOCOOHOCTBIO TMPHUMEHATH TEOPETUYECKHE TOJIOKEHHsI [UIsl aHaju3a COBPEMEHHBIX
COLIMAJILHBIX MPOOJIEM, BBISBISATH IPUYUHBI U IPOTHO3UPOBATh TEHACHIIUN UX Pa3BUTHSL.
6. O01ast TpPy10eMKOCTh JUCHUIJINHBI:
1 3auetHas equaMIA (36 YacoB).
7. ®opMa KOHTPOJIA:
[IpomexyTouHast arTectamnus — 3a4et (4 cem.).

IMoauTomorus

1. MecTo nucuUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOTrPaMMbl

Huctummaa «llomuTonorus» BXOIUT B BapHaTHBHYIO 4YacTh Onoka bl «JlucuurmmuHb
(Momynn)» Kak nucnuiuimHa 1o Beioopy b1.B.JIB.2 4.

2. llesin 0oCBOEHUSI TUCUMILINHBI:

e (dopMHpOBaHUE y CTYJECHTOB CHCTEMHBIX 3HAHUI O MOJUTHYECKOU cdepe 00IecTBeHHOU
XKHU3HHU, YTO JTOJDKHO 00ECNEeYUTh YMEHHE CaMOCTOSATEIbHO aHAIM3UPOBATH MOJUTHYECKUE
SIBIIGHUSI U TIPOLIECCHI, JIENaTh OCO3HAHHBIA MOJMTUYECKUH BHIOOp, 3aHUMATh AKTHBHYIO
KU3HEHHYIO TIO3MIIMI0, a TaKXke I[OMOYb OyAylleMy CHeHUaIucTy B BbIpabOTKe
COOCTBEHHOTO MHUPOBO33peHUs. JlaTh CTyACHTaM IEIOCTHOE MPEICTaBICHUE O MpEaMETe,
OCHOBHBIX KaTE€ropHsX, CYITHOCTHBIX XapaKTePUCTHKAX MOJUTOJIOTHH.

3. Kparkoe comepxanue Q1 CHUNIIHHBI
IHoauToNI0OTHA KAK HAYKA
CyIIHOCTh TOJHUTOJOTHH, €€ TPeaMeT, CTPyKTypa. Metoapl U (QYHKIUH IOJHUTOJIOTHH.
[Tonmuronorus kak yaeOHas TuCHUTUINHA. VICTOpHS MOTUTHYSCKUX YUCHUH.
I[onuTH4yeckas cucremMa 001IeCTBA
['ocymapcTBO, OOIIECTBO, OTKPHITOE OOIIECTBO, 3aKPHITOE OOIIECTBO, MOJUTHYECKAS TAPTHUS KaK
YacTh MOJUTHYECKON CHUCTEMBI, MOJIUTHUYECKUH WHCTUTYT, OCHOBHBIE 3JIEMEHTHI MOTUTHYECKOMN
CUCTEMBI, KJIaccu(UKAIMs MOJUTUYECKHUX CHCTEM, TOJUTHYECKHUE CBS3U, TMOJIUTHYECKUE
OTHOILICHHUS, TOJIMTUYECKUE TIPOLIECCHI, MOTUTUUECKHUE OPTraHU3aluH, TOJTUTUYECKUE IBUKECHHUS.
I'paxxnanckoe 0011ecTBO U MPaBOBOE IOCYAAPCTBO
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I'paxxnanckoe 0OOIIECTBO, CTPYKTYpHbIE 3JEMEHTHl W (YHKIMH TPakJaHCKOro OOIIecTBa,
nnbepanusm, NpaBoBOE TOCYIapCcTBO, (GYHKIUU U COIIMAIbHBIE OCHOBBI IIPABOBOTO TOCYIapCTBa,
HOJIMC, TTPOU3BOICTBEHHAsA cepa, momuTHyecKas cdepa, conuanbHas cdepa, 1yxoBHas chepa,
IpaBa 4eJlOBeKa, MpaBa TpakJIaHWHA, MOJUTHYECKas cBOOOAa, JHYHAs CBOOOA, KOHCEHCYC,
OOIIECTBEHHO- MOJTUTHYECKAsI CUCTEMA, YKOHOMUYECKask MOJICPHHU3AIMS, TUTIOPAITHA3M.
IHonuTn4yeckne NAPpTUN U MAPTHIHbIE CUCTEMbI
[MonuTnyeckass mapTusi; CTaAUM Pa3BUTHS MOJUTUYECKUX MapTUM; TE€HE3UC MOTUTHUYECKUX
napTtuil; QYHKIUU MOJUTUYECKUX MapTHil; KiaccuuKalus MapTHil: KaJpoBble M MacCOBBIE,
JerajgbHble W HEJeTalbHbIC, MPAaBAIIUE W OIMIMO3UIIMOHHEIE, THOepaIbHble, KOHCEPBATUBHEIE,
KOMMYHHUCTUYECKHE, COLMaN-IeMOKpaTuieckue, (amucTckue; OIHONapTUiHAs CHCTEMa,
OWmapTu3M; MYJIbTHIIAPTUIHAS CUCTEMa, MAPTUHHAS KOAIUIIUSA, MOJUTUYCCKUI IUTIOPATN3M;
corpanbHas 0a3a mapTHil; HapTHIHAS KOHKYPECHITHSI.
HonuTn4yeckas BJIacTh
[lonsitne «monuTHueckass BiacTby. CYIIHOCTP M 4YEpPThl MOJUTHYECKOW BiacTH. OCHOBaHUSA
nonuTu4eckor Biactu. [loHsTHE NerUTUMHOCTH Biactu. YueHue M. Bebepa o neruTumMHOCTH
BJacTU. TUMOJOTUSl JIETUTUMHOM BiacTU. Poib JIETUTUMHOM BJacTH B Pa3BUTUHU OOIIECTBA.
OcCOOEeHHOCTH JISTUTUMAIIMK BJIACTH B COBpeMeHHOH Poccun.
Honurnyeckoe auaepcrso. Iloaurnyeckas 3aura
[Ipupona u cymHOCTh TUAEPCTBA KAK COLMAIBHOTO sIBJICHUS. [IOHATUS «IIOTUTHYECKUN THAEP»
U «IOJUTUYECKOE JUAEPCTBO». PaKTOPBI, ONPEACIAIOIINE XAPAKTEP MOTUTHUYECKOTO JIUAEPCTBA.
JluyHOCTHBIE  4YepThl  JIMJAEPOB:  MPUPOAHBIE  KAauyecTBAa, HPABCTBEHHbIE  KauecTBa,
npodecCHoHAIbHBIC KaueCTBa.
IHHonuTH4yeckue peKUMbI
[Tonsatne «nonuTuyeckuii pexkum». OCHOBHBIE YEPThl MOJUTHYECKOrO pexuma. Kpurepuu
KJaccu(UKAIUN TOJUTHYECKUX PEXKUMOB. TOTaIUTApHBIN MOTUTHYECKUH PEXUM: CYIIHOCTh
Y OCHOBHBIE YEpPThl TOTAIUTAPHOIO PEXUMA. ABTOPUTAPHBIN MOIUTHYECKUN PEKUM: MOHATHE
U OCHOBHbIe 4epTbl. (OCHOBHbIE MYTH Iepexojla OT TOTAJIMTapuU3Ma U aBTOpPUTApPU3MA
K JEMOKPaTHYECKOMY PEXUMY, MOJUTUYECKUN TUTIOpAn3M. J{eMOKpaTHYECKUN MOJUTHYECKUMN
peXHM: CYIIHOCTh, OCHOBHBIE YEepThI M €ro OCOOCHHOCTH B OTACIBHBIX CTpaHaX.
Knaccudukanus 1eMoKpaTHUeCKUX PEKUMOB B COBPEMEHHBIX YCIOBHSIX.
HN30upaTeabHbIe CHCTEMBI
OnekTopanbHble (M30HMparenbHble) cucTeMbl. (OCHOBHBIE THIBI (MOJEIH) HW30MpATEIbHBIX
cucteM. CoBpeMeHHbIE M30MpaTeNbHBIE CHUCTEMBI U MX OCOOEHHOCTH B Pa3jIMYHBIX CTpaHax.
3aKoHOATENHLCTBO 00 W30MpaTenbHONM cucTteMe. MaxopuTapHas u3OHMpaTeiabHas CHCTEMA,
e€ pasHoBuAHOCTH u Momubukammu. IlpomoprmoHanbHass u3OupaTenpHas CHCTEMa
u e€ crneuuduka B pa3NIUYHBIX cTpaHax. CMemlaHHble HW30MpATENbHBIE CHCTEMBIL.
MHorocTyrneH4aTbie BHIOOPHI.

4. Komnerenuuu, (popMupyembie B pe3yjibTaTe OCBOCHUS IMCHUIIINHBI:
o CIIOCOOHOCTh PabOTaTh B KOJUIGKTHBE, TOJICPAHTHO BOCIPUHUMATH COLMAJbHBIC,

ITHUYECKHE, KOH(ecCHOHaNbHbIE U KyabTypHble pasnuuus (OK-6).

5. [lnanupyembie pe3yJbTaThbl 00y4YeHU s

B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT HOJIKEH:
3Hamb:

o MOJIMTUYECKIE KOHIICTIIIUU TOTUTHYECKUX MBICIHUTEIEH MPOIIJIOr0 U COBPEMEHHOCTH;
. O0COOCHHOCTH POCCHICKON MOIMTUIECKONW MBICITH;

o OCHOBHBIE KATETOPHH MOJTUTOJIOTHH;

o CTPYKTYPY MOJIUTHYECKOH CHCTEMBI OOIIECTBA;

®  THUIOJOTHIO OCHOBHBIX MTOJUTHUYECKUX UHCTUTYTOB;

ymemp:

. CUCTEMATHU3UPOBATh U 0000IIATH MOIYYCHHYIO HHPOPMAITHIO;

o UCTIOJIb30BaTh NHPOPMAITMOHHBIE TEXHOJIOTUH JJISl PEIICHUS TOJUTHYECKUX 3a1a4;
enademp:
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° CIIELIMAIbHOM MTOJIUTOJIOTUYECKON TEPMUHOJIOTHEM;
. HAaBBIKAMH aHAJIN3a NOJIUTUYECKHUX MTPOLIECCOB.

6. O0mas TPy10€eMKOCTh AU CIUIJINHBI:

1 3auetnas eqununa (36 yacos).

7. @opmMa KOHTPOJIA:

[IpomerxxyTounas arrecTanus — 3a4eT (4 ceM.).

HO.J'II/IMepHI:Ie KOMITIO3UTHBI

1. MecTo nucuUIIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOTrPaMMbl
Hucuummna «[lonuMepHble KOMITO3UTBD) BXOJUT B BapHAaTUBHYIO 4YacTh Onoka bl
«/Incummummab! (MOIyNH)» Kak auciuruinHa mo Beioopy b1.B.JIB.3.1.
2. llenb ocBOCHUSI AMCUMILIMHBI:
. (GbopMHpOBaHUE Y CTYICHTOB COBPEMEHHBIX MPEJICTABICHUN O MOIMMEPHBIX KOMITIO3UTHBIX
MaTepuaiax, TEXHOJIOTUAX UX MOJy4yeHUs, CBOMCTBAX, 00JIACTAX MPUMEHEHHUS.
3. KpaTkoe comepxanue Q1 CHUIIHHbBI
BBenenue
Cucremartuka MaTepHaJIOB: KOHCTPYKLUMOHHBIC, (YHKIMOHAIbHBIE M Jp., UX OCHOBHBIC
CBOMCTBa, (HaKTOpHl OMpeaessione CTPYKTypy H obnactu mnpumeHeHus. CoBpeMeHHbIE
npoOJIeMbl TMOJYYEHUS U HCCIEIAOBAHUS MEPCIEKTUBHBIX MOJUMEPHBIX MaTepHajoB M HUX
pelIeHne Ha ypOBHE YUYEHHS O COCTaBE.
MeToabl nccie10BaHUS MOJMMEPHBIX KOMIIO3UTOB
Cneuuduka COBpEMEHHBIX HWHCTPYMEHTAJIbHBIX METOJOB HCCIEAOBAHUSA TEPCHEKTUBHBIX
IOJIMMEPHBIX MaTepuaoB. Paspyiaromue u Hepa3pylaroue METOAbl aHAJIN3a IEPCIEKTUBHBIX
MOJIMMEPHBIX MaTEPHAIIOB, CIIOCOOBI UX peaNn3aliy Ha IPAKTHUKE.
ITosryyeHne moIMMepHBbIX KOMIIO3UTOB
Heopzanuueckue komno3umot
Mertannel 1 MaTepuaabl Ha UX OCHOBE: BOJIOKHA, METAJUIOIUIACTBI, MeTasuionoaumepsl. Hosbie
nojuMepHbie (GopMBI yriiepoja U MaTepualibl Ha UX ocHoBe. CoelMHEHUs! BHEPEHUS B rpadur,
YIJIEPOAHBIE BOJOKHA, CHUHTETMUYECKHME ajiMa3bl M IUIEHKM Ha UX OcCHOBe. DyiepeHsl U
SHAOSpajbHbIE COEIMHEHUS Ha WX OCHOBe. DyIepUTHl U CBEpXTBepible (opmbl yriepoaa.
[TonmumepHas kepaMuka ¥ KOMIIO3UTHL. [{n3aiiH HEOPraHUYECKUX IMOJTMMEPHBIX MAaTEPUAIOB.
Opzanuueckue KomMno3umol
Opranuyeckue NOJUMEPHl W NEPCIEKTUBHBIE MaTepuajbl Ha WX OCHOBE: IOJIMMEPHbIE
MOJYIPOBOJHUKH, TPOBOJHUKM U  (QOTONPOBOJHUKU. llepcriekTHBHBIE  MONUMEpHBIE
KOMITO3UIIMOHHBIE MaTepHajbl: CTEKIIO- U OpraHomiacTuku. [IpoGiaemMbl GHOCOBMECTUMOCTH U
MEPCIEKTUBBI PA3BUTHS MOJMMEPHOTIO MaTEpUAIOBEICHHUS.
4. Komnerennun, gopmupyembie B pe3yJibTaTe 0CBOCHHUS AUCHHUIIINHBIL
. CIIOCOOHOCTh HCIIOJIb30BATh MOJTyYEHHBIE 3HaHUSA TEOPETHYECKUX OCHOB
byHIaMEHTAIBHBIX Pa3/eJIOB XUMHUH TIPH pelieHnr nmpodeccuoHanbabIX 3a1ad (OITK-1).
5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pe3ynbpTaTe 0CBOCHUS TUCIMIUIMHBI CTYJEHT AOJIAKEH

3HamMb:
° COBPEMCHHBIC HAIpaBJICHUS Pa3BUTHUA XUMHH B OOJACTH BBICOKOMOJICKYJISIPHBIX
COCIUHCHMIA,

. CYIIECTBO TPOLIECCOB, ONPEACISAIOMNX XUMHUUECKoe, (U3MUECKOe U MEXaHHYEeCKOoe
MOBE/ICHNE TTOJTUMEPHBIX MaTePUasoB;

o MPUHLIMIBI U 00JacTH HCIOJIB30BaHUSI OOBEKTOB BBICOKOMOJIEKYJISPHOTO XapakTepa, ¢
Y4€TOM HX COCTaBa, CTPOCHHMSI U TOBEACHNUS,

ymembw:
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L KOMIIJICKCHO NNPpUMCHSITH ITOJIOKCHU A 148 IIOHATUS XUMHUHN BBICOKOMOJICKYJIAPHBIX
COCIUHCHMIA,

L YCTaHaBJIMBATb COOTBCTCTBUC MCKIAY 06’beKTOM XAMHUU TIOJMMCPOB MCTOAAMHU €TI0
MOJIYYCHHUA U IPUMCHCHUS

eénaoems:
° HaBbIKAMHU aHaJU3a MPOLECCOB, MPOTEKAIOUX B OPraHMYECKUX M HEOPTaHWYECKUX
MaTepHuaiax;

e  paboTaTh CO CIPABOYHOH JIUTEPATYPOIl IO MOJIMMEPHBIM MaTepHaIaM.

6. O01mast TpPy10eMKOCTh JUCHUIJINHBI:

2 3a4eTHBIC eaquHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[IpomexxyTounast arrectamnus — 3a4et (7 cem.).

(I)yH)IaMeHTaJILHLIe NNOHATHUA XUMHUHU

1. MecTo nucuUIIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOTrpaMMbl
Juctummaa «@yHaaMeHTallbHbIE TTOHITHSI XUMHKW» BXOJUT B BApUATUBHYIO 4acTh OJIOKa
b1 «/lucummimmabl (MOIynH)» Kak nuciuruimHa mo Beioopy b1.B.JIB.3.2.
2. llesb 0CBOEHUS TMCHUILIHHBI:
° yriyoJieHne 3HaHWUW B 00JIACTH OCHOBHBIX TEOPHM, MOJEICH, MPUHIUIIOB U KOHIICTIITUI
COBPEMEHHON XUMHUH.
3. KpaTkoe comepxanue Q1 CHUIITHHbBI
XuMuyeckasi CBSI3b. THIBl  XMUMHYECKHUX CBsSI3€d, BAJIEHTHOCTb, CTENEHb OKHUCJICHMUS,
KOOpPJIMHALIMOHHBIE YHCIA, MEXMOJEKYIsipHble B3aumoneucteusi. Metonq MO-JIKAO nans
MHOTOaTOMHBIX MoJieKyin. ['eomeTpus Monekyn. Jlokanuzamus, nenokanu3anus, THOpUIN3aLIKs.
l'umepBaneHTHOCTD, MEKTPOHOIS(HUITUTHBIC MOJICKYIIHI.
Kucnorno-ocHoBHbeie  paBHOBecus. KuciaorHocts mno bpencreny. KucinoTHo-ocHOBHOE
paBHOBecue B Bojae. Husenmupyromuii ¢ ekt pacTBoputens. 3aKOHOMEPHOCTH B H3MEHEHHH
kuciaoTHocTH 1o bpencreny. Kucinornocts mo Jlstoucy. Ilpumepsl KUCIOT U OCHOBAaHMI
JIptouca. Kucnorel snemMeHTOB Tpynm Oopa u yriepoga. KuCIOTBI 371€MEHTOB Tpymm a3oTra
U Kuciopojga. MoJekyinsl TaloreHoB Kak KucioTel Jlstomca. Kiaccudukammss xucmot
u ocHoBaHUMU JIptonca. OcHOBHBIE TUIBI peakiuil. JKecTkre U MArKUME KUCIOThI U OCHOBAHHSA.
TepMoauHaMuyecKkue mapamMeTpbl KHUCIOTHOCTH. PacTBopuTenu Kak KUCIOTHI U OCHOBAHHSL.
CuIibHBIE KHCIIOTBI, CYNEPKUCIOThI. DYHKINS KUCIOTHOCTH
HexoBaneHTHbie B3auMoAeCTBUS. BBeieHE B CynpaMOJIEKYISPHYIO XUMHUIO.
4. KomnereHuuu, popmupyemMsblie B pe3yibTaTe 0CBOCHUS JUCHUIIMHBI:
o CIIOCOOHOCTh HCIIOJIb30BATh MOJIy4YEHHBIE 3HAHUS TEOPETUUECKHUX OCHOB
byHIaMEHTAIBHBIX PA3/eIOB XUMHUH TIPH pelieHnun npodeccuoHanbHbix 3a1ad (OIIK-1);
5. IlnanupyemMsle pe3yJbTaThl 00y4eHH s
B pe3ynbraTe 0CBOCHUS NUCHUIUIMHBI CTYICHT A0JIKEeH:

3Hamb:

. dbyHIaMEHTaTbHBIC TTOHATHS B XUMHUH — TUTIBI XUMHUYECKUX CBSI3€H, BAJIGHTHOCTh, CTCTICHD
OKHCJICHHS, KOOpJIWHAIIMOHHBIE 4HcIa, MEXMOJICKYJISIPHBIE (HeBaJICHTHBIC)
B3aUMOICUCTBUS;

o KHCIIOTHI U OCHOBaHUSl B HEOPraHMYECKOH, KOOPAMHALIMOHHOW U OPraHUYECKON XHMHH,
CYNEPKUCIIOTHI, BOJHBbIE W HEBOJHBIE PACTBOPbl M PACTBOPUTENH, CBEPXKPUTHYECKUE

Cpelbl;
o OCHOBHBIE MTOHATHS CYIIPAMOJIEKYISIPHON XUMUU;
ymembw:

° WCIIOJIb30BaTh 3HAHWS, HAKOIUICHHBIC MPH W3YYCHHH JHUCHUIUIMHBI, TPH PEIICHHH
KOHKPETHBIX 3a/1a4, CBSI3aHHBIX C MPOPECCHOHATBHOMN JCSITEILHOCTHIO;
e1a0emsp:
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o TEOPETUUCCKUMHU MPEACTABICHUSIMHU (YHIAMEHTAIBHBIX PA3/ICIOB XUMHUU.
6. O0mas TPy10€eMKOCTh IMCIUIJINHBI:
2 3a4yeTHbIEe eqUHULBI (72 yaca).
7. @opmMa KOHTPOJIAA:
[IpomerxxyTounas arrectanus — 3a4eT (7 ceM.).

XuMus OKpy:KaLIeH cpeabl  XMMHUKO-IKOJIOIHYeCKUIT MOHUTOPUHT

1. MecTo qucHUIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOTrPaMMbl
JucuurnmmHa «XuMUs OKpYXKarolend cpefpl U XUMHUKO-3KOJIOIMYECKUHM MOHUTOPUHI»

BXOJIMT B BapUaTUBHYIO YacTh Oyioka b1 «/luctumimasl (MOAYIN)» Kak AUCITUIUTMHA TIO BEIOOPY

b1.B./IB.4.1.

2. lle14 0CBOEGHHA JUCHUILIHHBI:

. 03HAKOMJICHHUE CTYJEHTOB C KOHUENTYaJIbHHIMU OCHOBAMHM XHUMHUHU OKPYXAIOLIEH Cpe.Ibl
KAK COBPEMEHHOM KOMIUIEKCHOM HAyKd, W3y4alolle XUMHUYECKUE IIPOLECCHI,
MPOTEKAIOIIME B pa3InYHbIX reocepax 3emiu;

. (dbopMUpOBaHHE TPEACTABICHUI O B3aUMOCBSI3aHHOCTH TMPHUPOAHBIX (PHUIUIECKUX,
XUMHYECKHX M OMOJIOTUYECKHUX MPOIECCOB B PA3IMYHBIX 3€MHBIX 000JIOUKaX U XapakTepe
BIIMSIHUSI HA HUX YEJIOBEUECKOW NEATEIbHOCTH.

3. KpaTkoe comepxanue Q1 CHUIIHHbBI

BBenenne. ®uznko-xuMmmu4eckasi 3BoJa0uus reocep 3emian

[Mpenmer xumuu okpyxaromeld cpeasl. CBa3b ¢ ApyruMu aucuurmiiHamMu. OcoOeHHOCTH

XUMUYECKUX TMPEBpAlICHUN B MPUPOJHBIX CHUCTEMax. l'eoXxumMuyeckas HCTOpPUS IUIAHETHI.

l'eocthepst u 3emHBIe 0007049kHd. OCHOBHBICE WCTOYHHUKHM DSHEPTUM Ha 3eMile: SHIOTCHHBIC

Y 3K30T€HHBIE IPOLECCHl. PacipoCTpaHEHHOCTh XMMUYECKUX 3JIEMEHTOB B OKPYIKAIOIIEH CpeJie.

buoxumudeckas oaBomionus arMocdepbl U ruApocdepbl. Poilb  KUBBIX  OpraHU3MOB

B (hopmupoBanuu 6mocdepsl.

Du3NKO-XUMHYECKH e NMpouecchl B aTMochepe

Ctrpoenne u coctaB armocdepbl. TemmeparypHslii Tpoduib aTtMochepsl. YCTOWYHUBOCTH

atMoceprl. DOTOXMMHYECKHE TPOIECCHl B  BEPXHHUX CJOSX 3EMHOH  aTMocdepsl.

®dotoxumuueckue mporecchl B ctpatochepe. O30n . HymeBoi mmkia. O30HOBBIM CIIOH, €ro
¢ynkuuu B Ouochepe. BnusHue OKCHAOB a30Ta W TaJIOTEHCOACPIKALIMX OPTraHUYECKHX

COCIMHCHUI Ha HYJICBOW IMKI 030HA. DU3MKO-XMMHUYECKHE TIPOIecChl B Tpomocdepe.

CBoOonHbpie pamukanel B Tpomochepe. DOTOXMMHYECKOE OKHCICHHME MeTaHa. Peakuuu

rOMOJIOTOB MeTaHa. AJKeHbl. Peakuuu 030HHMpOBaHUA. BEH301 U €ro roMoJioru. AJIbIETHIIbI

u keroHbl. llpeBpaimieHuss ¢ ydactTheM OKCUAOB a3oTa. Ammuak. OKCUIbl a3oTa.

doTtoxumMuyeckuii cMor. ATMOchepHBIM MK coeauHeHH a3ota. CoeauHeHus cepbl

B atmoc¢epe. CepoBonopoa. JJuokcun cepol. Okucinenne coenuHeHnii cepsbl. [lapHuKoBbIe ra3bl

B atMoc(epe. Bona B atmocdepe.

XuMHYeCKHe NPouecchl B ruapocdepe

['upponoruuecknii 1ukia. OCHOBHBbIE BHABI MPHUPOAHBIX BOJ M OCOOCHHOCTHM HX COCTaBa.

AHOMaJIbHBIE CBOWCTBA BOJABI M MX pOJib B mpupoae. OcoOEHHOCTH BOJIBI KaK PAaCTBOPUTEIS.

KapGonaTHast cucTemMa M KOHIIGHTpallds WOHOB BOJOpOja B BojJe. YrosibHas kuciaora u pH

pactBopa. PactBopumocTh kapOoHaTHBIX Topon. Kamprwur. Jlomomut. BeicokoMarae3malibHbII

KaIbIUT. BiusHue npumeceid Ha pacTBOPUMOCTh KaJjibliuTa. PaBHOBECHass pacTBOPUMOCTh

CWJIMKATHBIX TIOpoJ. PacTBopuMOCTh THOOCHTA M ATFOMOCHIIMKATOB. /lnarpaMmbl yCTOWYHBOCTH.

OKHMCIUTENBHO-BOCCTAHOBUTENIbHBIC MIPOLIECCHI B runpocdepe. OxkucnurensHo-

BOCCTAHOBUTEJIbHBIE MOTEHIMAIBI MPUPOIHBIX BojgoeMoB. uarpammbl pE —pH mnsa cuctemsl

Fe-O-H2O-S—CO,. OxwucneHne-BOCCTAaHOBIICHHE B MPHUPOJHBIX YCIOBUSIX. DOTOCUHTES.

[Iporiecchl pIxaHUs W Pa3NoKeHHs. TemrepaTypHbId TpOQHIb MPECHOBOIHBIX BOJOEMOB.

Penoxc-0ydepHocTs. OnurorpodHsbie " 3BTpOdHBIE BOJIOCMBI. [Tporecchr

KOMIUIEKCOOOpa30BaHus B runpocdepe. [Ipuponusie u CUHTETUYECKUE
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KOMIUTeKCooOpa3zoBatenu. [I0BepXHOCTHO-aKTUBHBIE BelIecTBa B Bojoemax. OkeaH. DCTyapuu.
TemmnepaTypHblii mpoduib, COCTaB M CBOWCTBA OKEaHWYECKUX BOJ. Ilpomecchl ynaneHus
OCHOBHBIX  PAacTBOPEHHBIX BemecTB. (OCOOCHHOCTH  OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
IIPOLIECCOB B OKEAHE.
XuMHn4ecKue Npouecchl B MOYBEHHOM CJI0e
Crpoenune nurocheprl. CtpykTypa 3emMHOU KOpbl. [louBa. OOpa3oBaHWE TOYBEHHOTO CIIOS.
OnemeHTHBIH U (a3oBblii coctaB mouyB. ['ymyc. CocTaB M CBOICTBa T'yMyCOBBIX BEIECTB.
Bimaroemkocte u  BoaompoHuniaeMocTb  1mouB. [louBeHHble  pacTBOpbl.  [louBeHHBIM
norjomamuii  komrieke. KatnoHHooOMeHHass  crmocoOHOcTh  mouB.  CeleKTHBHOCTH
KaTHOHHOTO oOMeHa. Kwucibie mouBbl. Buabl MOYBEHHOW KHCIOTHOCTH. DOPMBI COCTUHEHUN
amfoMuHUs B moyBax. CoenWHEHUS KPEeMHHUsS W alIOMOCHIHKAThl. A3oT, (ochop u cepa
B IOYBEHHBIX Mponeccax. MapraHen u xkene3o B NouBax. MHUKPO3JIEMEHTbI U XHMHYECKOE
3arpsi3HEHUE MOYB.
Murpaunus u Tpanchopmanus npumeceil B onocdepe
Buner murpanum. Bo3naymiHas, BoaHas, OWOTeHHass W TEXHOTCHHas Murpanus. DakTopsl
murpanuu. Krnaccudukanuss Murpupyrommx 31eMeHToB. ['eoxumuyeckue Oapbepbl. Du3HKo-
XUMHYECKHE, MEXaHHYeCKHe, OMOTreOXMMHUYECKHEe U TEXHOTEHHBIE Oapbephl. Murpanus
U aKKyMYJISIUSL COCIMHEHUH KpeMHHs, amoMuHHS. ¢docdopa, TIKEIbIX METaUIOB
U PaaUOaKTUBHBIX 3JIeMEHTOB B Oumocdepe. IIporeccsl camoouuniieHuss BogoeMoB. 'naponus
cojielt TsKeNbIX MeTauioB. OKHUCIIEHHWE OpraHM4ecKHX BEIIECTB B a’pPOOHBIX YCIOBHSIX.
Tpanchopmanus HedhTH U TMECTUIUAOB B OKpyXkawomei cpene. KucinotHeie m0XIu.
KucnorooOpa3yromnue BemecTa B arMocdepe. 3aKUCICHHE 0CaaKoB. TpaHCTpaHUYHBIN TIEPEHOC
KUCJIOTHBIX OCaakoB. /[nHamuka uzmeHeHus pH m XxumMuueckoro cocraBa ocaakoB. IIponeccel
afcopOLMK OKCHUIOB Cephl M a30Ta IMOACTWIAIONIEH TOBEPXHOCTHIO. 3aKHCIEHUE O3ep.
3akucnenue nous. [IoJBUKHOCTD 37IEMEHTOB M KUCIOTHOCTD MTOYB.
KoHTpoJib 1 011eHKa COCTOSAHMS OKPYKAKIIEN cpeabl
CranmapTbl KauecTBa OKpyKatomel cpeabl. HopmupoBanue aTtMocepHBIX 3arps3HEHU,
3arpsi3HSIONIMX BELIECTB B BOJHBIX OOBEKTaX, COJEpXaHUS BpPEIHBIX BEIIECTB B IIOYBE.
DKOJIOTHYECKUN MOHUTOPHUHT. AHAJIUTUYECKHE METO/IbI KOHTPOJISI 32 COCTOSIHUEM OKpYXKarolen
cpenpl. IlpuopuTeTHbIE KOHTPOIMPYEMbIE TNapaMeTpbl OKpykaroumeh cpeasl. Konmenuus
U CTPYKTypa CHCTEMbl MOHUTOPWHTA, MPUHIUILI €¢ (YyHKIIMOHUPOBaHHS. Poib MOHUTOpPHHTA
B aHAIM3€ U MPEIyNPEKICHUN OMACHOTO Pa3BUTHUS MOCIEACTBHM II00aNbHBIX aHTPOIOT€HHBIX
BO3JCHCTBUI
4. Komnerenuuu, (popMmupyembie B pe3yjibTaTe 0CBOCHUS IMCHUIIINHBI:
. BJIAJICHUE HABBIKAMM XHUMHUYECKOTO HSKCIEPUMEHTa, OCHOBHBIMU CHUHTETUYECKHUMHU
U AHAJIUTUYECKUMHU METOAAaMHU TIOJIYYCHHMS M MCCIECIOBAHUS XHWMHUYECKHX BEILECTB
u peaknuii (OI1K-2);
. CIOCOOHOCTH BBIIOJHATH CTAHJAPTHBIE ONEPaINK 110 npeiaraeMbiM MeToaukam (I1K-1).
5. IlnanupyemMsle pe3yJbTaThl 00y4eHH s
B pe3ynbpTaTe 0CBOCHHS TUCIMILIMHBI CTYJEHT AOJIAKEH
3HamMy:
. COBPEMEHHBIE TEOPETHUYECKHE TMPEACTABICHUS XUMHH M CIOCOOB HX TMpPUMEHEHUs
K OMMCAHUIO U aHAJIU3Y XUMUYECKHUX MPOLIECCOB B PA3JIMUHBIX MPUPOJHBIX Cpeaax;
. CYIIHOCTh (DU3UKO-XMMHYECKHX IPOIECCOB, MPOUCXOANUX B arMmocdepe, rumpocdepe
u atMocdepe;
. OCHOBHbBIE MCTOYHUKHU AHTPOIMOT€HHOTO XMMUYECKOIO 3arpsi3HEHUsI OKPY>KaIOIIEeW Cpelibl,
BUJIbl W 3aKOHOMEPHOCTHM MHTpAallMd W TpaHCHOpPMAIUU 3arpsA3HSAIONIMX  BEIIECTB
B IIPUPOJIHBIX Cpeaax;

. CYIIHOCTb 93KOJOTMYECKHX TMpOoOJieM, CBSI3aHHBIX C aAHTPOIOTEHHBIM BO3CHCTBUEM
Ha OKPY’KaIOLLYIO CPENly U ITyTU UX NPEOJOJICHUS;
ymembp:
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. pemiaTh 3ajayd, CBSI3aHHBIE C (PU3MKO-XMMHUYECKMMHU TIpolieccamMu B arMmocdepe,
ruzipocdepe 1 MOUYBEHHOM CJIIOE;

. NPOTHO3UPOBATh BO3MOXKHBIE IIYTM MWIPaldd ¥ TPAaHCPOPMALUU XMUMHUYECKHUX
COEIMHEHUI B 00BEKTaX OKpPY’KaIOIIeH Cpeibl MX BO3/ICHCTBHE HA SKOCHUCTEMBI;

enaoemy:

. METOAAMH XUMHUYECKOI0O MOHUTOPUHIA U OLEHKH CTEIEHH aHTPOIIOI€HHOIO WU3MEHEHUS
00BEKTOB OKPYIKAIOIIEeH Cpebl.

6. O01ast TPy10eMKOCTh JUCHUIJINHBI:

2 3a4eTHBIC equHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[IpomexyTouHast arTecTamus — 3a4eT (8 cem.).

I'mapoxummus

1. MecTo nucuUIIMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOM NPOTrPaMMbl
Huctummaa «[ wapoxumusi» BXOAWT B BapUATHBHYIO 4acTh Onmoka bl «JlucuumimuHb
(Momynn)» Kak nucnuiuiMHa 1o Beioopy b1.B.JIB.4.2.
2. llesan 0oCBOEHUSI TUCUMILINHBI:
. (dbopMHpOBaHUE Y CTYACHTOB MPEACTABICHUIN O Mpoueccax (HOPMUPOBAHUS XUMHUYECKOTO
COCTaBa NPUPOIHBIX BOJ;
. 03HAaKOMJICHHUE C MPUEMaMH ¥ METOIaMH aHAIH3a BOJHBIX OOBHEKTOB.
3. KpaTkoe comepxanue Q1 CHUIITHHbBI
I'mapoxummsi Kak HayKa
Kparkuit ucropuueckuii ouepk. COBpEMEHHOE COCTOSSHME M 3aJaud THUAPOXHUMHUYECKUX
WCCJIEI0BAHMM, ONIPEAEIICHNS], OCHOBHBIE TIOHTHS.
3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHUX MPOLECCOB B BOje
[IpoucxoxaeHne MNOA3EMHBIX BOJ W HUX paclpocTpaHeHue. [Huaponoruss u TruapOXUMUS
noI3eMHbIX BoA. Kiaccudukanumu TOA3eMHBIX BOJA. [ pyHTOBBIe BOABL. HamopHbie
(apre3manckue) Boabl. MUHEpanbHbIC BOABL. 30HAIBHOCTH MOA3eMHBIX Boa. CocTaB Bonbl. Bona
KaK pacTBOpUTEIb. PacTBOpUMOCTh TBEp/ABIX BEIIECTB, ra3oB. 3akoHbl Payns u Bant-T'odda.
XuMHYEeCKHI €OCTAaB NMPHUPOAHBIX BOA. OCOOEHHOCTH XHMHYECKOI0 COCTABAa MOJA3E€MHbIX
BOJ
[IpupoaHas Bojga Kak MHOTOKOMITOHEHTHBIN pacTBOp. KoHIIEHTparus pacTBOPOB M CIIOCOOBI €€
BbIpakeHMsI. [ TaBHbIE MOHBI B BOAax M MX npoucxoxiaeHue. pH Boasl. PacTBopeHHbIe ra3bl,
OMOreHHbIE BEIIECTBA, OPraHUYECKHUE BelIeCTBAa. MUKPOKOMIOHEHTHl (MUKPOAJIEMEHTHI) U HX
3HaueHue. ['pyHTOBbIe BOIBI. ApTe3naHckue (HamopHble) BOAbL. MUHEpaIbHBIE BOJBI:
KJIacCU(pUKaLKs 110 MUHEPATU3allii, Ta30BOMY U COJIEBOMY COCTaBY, (PM3MUECKUM MapaMeTpam,
HATMYUIO CIIEU(PUICCKIX KOMIIOHEHTOB. baibHEOIOrHuecKue rpymnibl MUHEPATbHBIX BO/I.
DopMHpPOBaHHE XMMHYECKOI0 COCTABA MIPHUPOJAHBIX BOJ
Knaccupukanmuss 1o MUHEpanu3alud, XHUMHYECKOMY cocTaBy. HaumMeHoBaHWe BOJ.
[IpencraBnenne pe3yabTaToB xuMuueckoro a”ammza Boia. dopmyna Kyprnosa. I'paduueckoe
HU300paKeHNEe XUMUYECKOTO COCTaBa BOJI.
OO0masi ¥ pernoHaJIbHasi THAPOXUMHUSA
lunpoxumuss pek: ¢GOpMUPOBaHHE THAPOXMMHUYECKOTO COCTaBa BOJ Ha BOaocOope,
HEOJHOPOJHOCTh XHMHMUYECKOTO COCTaBa BOJbl B peKaxX, CTOK pPAaCTBOPEHHBIX BEILECTB.
lunpoxumust atMocepHBIX OCAIKOB: MPOUCXOXKICHUE U (POPMUPOBAHNE XUMHYECKOTO COCTABA.
['uppoxumuss o3ep: TUAPOXMMHYECKHE XapaKTEPUCTUKH 03€p, OCHOBHBIE OCOOEHHOCTHU
TUAPOXUMUYECKUX U THAPOOUMOJIOTHUYECKUX YCIOBUH 03€p, 30HAIBHOCTH O3EPHBIX BOJ.
XUMHUYECKUN COCTaB MPECHBIX 03€p. XUMHUYECKUH COCTAaB COJOHOBATHIX M COJISIHBIX 03€p.
lMunpoxumudeckre 0cOOEHHOCTH BOJIHBIX 00BEKTOB balikanbckoro pernona. ['mapoxumus o3epa
baiikan. ComoHOBaThie U COJIGHBIE o03epa perrnoHa. (OCOOCHHOCTH pacmpoCTpaHEHUs
U TUIPOXUMHUS MUHEPAIbHBIX BOJ pervoHa. lIpoBeneHue TrUAPOXMMUYECKHUX HCCIIEIOBAHUN
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y BOAHOTO OOBeKkTa. TexHuka Oe30MacHOCTH IPH BBITOJHEHUH THIPOXMMUYECKUX pPadoOT.
O06001eHre MaTepuaaoB THAPOXUMHUYECKUX PadOT.
4. KomnereHuunu, popMupyemMbie B pe3y/abTaTe 0CBOCHUS AMCHUTIHHBI:
o CIIOCOOHOCTh UCIIOJIb30BATh MOJTy4YEHHbIE 3HAHUA  TEOPETUYECKUX OCHOB
dbyHIaMEHTAIBHBIX Pa3elioB XUMUHW TIPU peleHuu npodeccuonanbabix 3aaa4 (OITK-1);
. BIIaJICHUE CUCTEMOM yHAaMEHTAIBHBIX XUMU4YeCKuX monsTuit (ITK-3).
5. Ilnanupyemble pe3yJbTaThl 00y4eHHU s
B pesynbrare 0OCBOCHUS AUCIUILTUHBI CTYIEHT A0JIKEH:
3Hamp:
COBPEMEHHOE COCTOSIHUE M 33]1a4l THPOXUMHUECKUX MUCCIICAOBAHMIA;
¢baxTopsl, onpenensionme GopMUPOBAHNE XUMUYECKOTO COCTaBa PUPOIHBIX BOJ;
THIPOXUMUYECKHE KIIaCCU(UKAIINY;
THIPOXUMUYECKHE 0COOEHHOCTH BOAHBIX 00BEKTOB baiikaibCcKkoro pernona;
MpaBWJIa TEXHUKH 0€30MaCHOCTHU MPU BBHITIOTHEHUH THAPOXUMUYECKUX PaboT;
ymemw:

[ ] HpaBI/IHLHO HpOBCCTI/I I‘I/II[pOXI/IMI/I‘-IeCKI/If/’I aHaJIn3 HpOGBI BObI pa3.III/I‘-IHBIX BOJHBIX CUCTCM,
® OHpe,Z[CJ'I}ITB FI/II[pOXI/IMI/ILIeCKI/Ie nu I‘I/Il[pO6I/IOJIOFI/I‘-IeCKI/Ie XapaKTepI/ICTI/IKI/I BOAHBIX CUCTEM,
[ ] aHaHI/I3I/IpOBaTB HOJ'Iy‘-IeHHBIe pesyanaTbl H ACJIaTh BBIBOJBI,

6/1a0emb:

o TEOPETUUECKUMHU MPEACTABICHUSIMU THIPOXUMHUH;
o 3HAHUSAMHU O COCTaBE MPUPOTHBIX U MOJ3EMHBIX BOJI;
o OCHOBaMHU COBPEMEHHBIX METOJIOB THIPOXMMHUYECKOTI0 aHaJIN3a, HaBbIKaMU IJIAHUPOBAHUS
Y OCYILECTBIECHUSI THAPOXUMHUYECKOTO IKCIIEPUMEHTA.
6. O0mas TPy10€eMKOCTh AU CIUIJINHBI:
2 3a4yeTHbIEe eqUHULBI (72 yaca).
7. @opmMa KOHTPOJIAA:
[IpomerxxyTouHas arTecTanus — 3a4eT (8 ceM.).

N30paHHbIe rJIaBbl aHAJTUTHYECKON XUMHUHU

1. MecTo iucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl

Jucnumiuna «/30paHHbIe I71aBbl aHATUTUYECKON XUMUM» BXOIUT B BapUATUBHYIO YacCTh
omoka b1 «JlucuumiuHel 1 MOTyNIN» KaK AUCHUILTHHA 10 BeIOOpy B1.B.JIB.S5.

2. lle14 0CBOEGHHA JUCHUILIHHBI:

. O03HAKOMWTh CTYJECHTOB C OCHOBHBIMH HAaIlPaBJICHUSMU PA3BUTHUs aHATUTUYECKON XHMHH
MaJjbIX KOHIIEHTPALMM, TEOPETUYECKUMH OCHOBAMH, BO3MOKHOCTSIMU, METOJUYECKUMHU
MOAXOAAaMH M IPUEMaMU MPOBEICHNS KOHIICHTPUPOBAHUS U Pa3J€ICHUS HIEMEHTOB.

. C YY€TOM COBPEMEHHBIX HAyUYHBIX JOCTHKCHUN YIIIyOWTH 3HAHUS CTYIACHTOB O METOJaX U
CPEIICTBAX XEMOMETPHUKH, MPUBUTHh HABBIKH IJIAHUPOBAHUS DKCIEPUMEHTa U 00pabOTKU
€ro pe3yJIbTaTOB B COOTBETCTBUM C CYIIECTBOM pEHIaeMOM 3aJaud, JaTh IOHATHSA O
METPOJIOTHYECKON CTOPOHE OpraHU3aluu PadOThHl XMMHUYECKOH J1a0opaTOpUu M KOHTPOIIS
KAaueCTBA PE3yJIbTaTOB XMMUYECKOTO aHAJIN3a,

3. KpaTkoe comepxanue Q1 CHUIIHHbBI

O01masi XxapaKTepUCTHKA M KJIacCH(PUKALMS METOI0B pa3ie/ieHUs] U KOHIEHTPUPOBAHUS

Ponp meTonmoB paszzneneHuss U KOHIEHTPUPOBAHUS B AHAIUTUYECKON XUMUHU, BIMSHUE HA

METPOJIOTMYECKHE  XapaKTepUCTUKM  METOAMK  aHamm3a U UX  3()PEeKTUBHOCTS.

KoHnenrpupoBanue Kak 4acTHBIA ciydyail paszneneHus. EQMHCTBO (DU3MKO-XMMHUECKUX OCHOB

METOJIOB pa3/iefieHUs] U KOHUEeHTpupoBaHusi. OCOOCHHOCTH ONpeAeNeHUs] HU3KUX COAEpP KaHUM.

«XonocToit» onbIT. OCHOBHBIE MOHATUS: pa3[eieHHe, KOHLEHTPUPOBAaHUE (OTHOCUTEILHOE U

abcomoTHOE), BhIAEeHUE. Kiaccudukamuss METONOB pa3AeiieHHs] U KOHIEHTPUPOBAHHUS TIO

YUCIy KOHTakTUpPYyWImUX (a3, M0 arperaTHOMy COCTOSIHHUIO KOHTaKTUPYIOIMX  (a3.

KonndecTBeHHBIE XapaKTEpUCTUKHU MPOLECCOB PA3AECICHUS U KOHUEHTPUPOBAHMUS.
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Crnioco0blI ocyniecTBJICHUS pa3fieIeHUs 1 KOHIEHTPHPOBaHUs
Ocasicoenue u coocarxcoenue
OCHOBHBIE TEOPETUYECKUE TMOJIOKCHHH METoAa. THUMIbl KOJJIEKTOPOB U TpeOOBaHHUS,
npenbsBiasieMble kK HUM. Heopranmueckue coocaautenu. [Iporeccel, TOMHUHHpYIOIIME MpU
coocaxnenuu. Opranmueckue coocaauTenn. MexaHu3m coocaxaeHus. Kiaccudukanus
OpPraHMYECKUX COOCAJUTENEH U COOCaXTaeMbIX COeAMHEHUN. BiusHIe KUCIOTHOCTH pacTBOpa U
MPUCYTCTBUS TOCTOPOHHUX KOMIUIEKCOOOpa3oBaTesiell Ha MOJTHOTY Pa3Ie/ICHuUs.
Ixkecmpakuus
OCHOBHbIE OIpPENEICHUS: IKCTPAKLUS, SKCTPAreHT, SKCTPAKT, PEIKCTPAKLMS, PEIKCTPAreHT,
PEIKCTPAKT. DKCTPAaKIHUsI MHKPO- M MaKpOKOMIOHEHTOB. IlpenmyinectBa U HEIOCTaTKH
sKcTpakiui. OCHOBHBIC 3aKOHBI M KOJIMUECTBEHHBIE XaPAKTEPUCTUKU SKCTPAKIIMU. DKCTPAreHThI
u pazbaButen. CrocoObl OCYIIECTBICHHS SKCTPAKUUU. THUIIBI 3KCTPArUpPYIOIIUXCS COSTUHEHHH.
Copoyusn
[Tapametpsl copOuuu. CopOLHMOHHOE KOHIIEHTPHUPOBAHHUE MUKPO3JIeMEHTOB. OCHOBHBIE THIIbI
copbenToB. OCHOBHBIC TMOJIOKEHHS TEOPUU HMOHHOTO oOOMeHa. THMbl HOHOOOMEHHHKOB.
HNonooOMeHHbIE  paBHOBECHS. Omnpenenenue (GU3UKO-XUMHYECKUX  XapaKTEPUCTHK
MOHOOOMEHHUKOB.
Hucmunnayusa, promayus, npooupnas niaeka
JIMCTUIISIIIMOHHBIE  METOJIbl  KOHIICHTPUPOBAHUS: METOAbl HMCHApeHHs; OTIOHKAa I0CJe
XUMUYECKHUX TPEBPAIICHU; Ta30Bast SKCTPAKIUA U aHanu3 napoBoit ¢a3el. GmoTarus. Texauka
ocymiectBieHus. Dioranus mMociae OCAKIACHHUSI U MOHHAs ¢uioTarus. DakTopsl, BIAUSIONINEC HA
daoranronHoe KoHIeHTprupoBaHue. CenekTuBHOE pacTBopeHue. [Ipodbupnas mrapka. CyiiecTBo
METOJIa ¥ €T0 3HAUCHUE TPU OTPEICIICHUU OJIarOpOIHBIX METAJUIOB.
Du3NKO-XUMHYECKHE MeTOIbI pa3/ieleHUs] 1 KOHIEHTPUPOBAHUSA
Xpomamozpaghusa, Kanunnapuelii nekmpoghopes, INEKMpoOXumua — QUIUKO-XuMuiecKue
Memoovl pazoenenus u KOHYEeHMpPUpPoeaHus
OU3NKO-XUMUYECKHE OCHOBBI Xpomarorpaduyeckoro Tmpolecca. BrusHue mnapaMeTpoB
mpolecca Ha KadecTBO XpomaTorpaduueckoro pasaeneHus. @Dakropbl, BIUSIOLIME Ha
CEJIGKTHUBHOCTh ¥ 3¢ (deKTUBHOCTE pasaeneHus. CymHocts Metoga KD. Bo3aMoxkHOCTH MeTona
KD. Dnextponus u nemeHTanus.
XeMOMeTpHKA U XUMHYeCKasi METPOJIOTHsl
OcHOBHbIE 33/1a4M U TIOHATUS XEMOMETPUKU U XUMHUECKON MeTposioruu. [IpsiMbie 1 KOCBEHHbIE
u3MmepeHusi. OCOOCHHOCTH H3MEpPEHUsT XUMHUYECKHX BEIWYUH. AHATUTUYECKHA CHUTHAM,
rpagyupoBoyHasi (yHKuMsS. AOCONIOTHbIE W OTHOCUTENbHbIE MeTONbl aHanuza. OOpa3isl
CpaBHEHHS, CTaHAapTHbIe 0Opa3ibl. OCHOBHBICE TMOHATHS XHMHUYECKOW  METPOJIOTHH:
MOTPEIIHOCTh, BOCIHPOU3BOJUMOCTh, IPABHIBHOCTb, UYBCTBUTEIBHOCTb, CEIEKTUBHOCTb.
CratucTruuecKkue METO/Ibl OLIEHKU BOCIIPOU3BOAMMOCTH. METOAbl OLIEHKH MPABUIILHOCTH.
4. Komnerenuuu, (popMupyembie B pe3yjibTaTe OCBOCHUS IMCHUIIINHBI:
o BIIQJICHUE HABBIKAMH XHMHYECKOTO OKCIIEPUMEHTA, OCHOBHBIMH CHHTETHUYECKUMU
U aQHATUTUYECKIMHM METOJaMU TIONyYeHUS M HCCICNOBAHUS XHMHUYECKUX BEIIECTB
u peaknuii (OI1K-2);
° BJIaJICHUE CUCTeMOH (yHIaMeHTaNbHbIX xumMudeckux noustuit (I1K-3);
. BJIQJIETh METOJaMH Oe30macHoro oOpalieHuss ¢ XUMUYECKUMHU MaTepHallaMd C Y4eTOM
ux ¢uzndeckux u xumudeckux cBorcts (I1K-7).
5. Ilnanupyemsle pe3yJbTaThl 00y4eHHs
B pe3ynbraTe 0CBOCHMS NIUCHUIUIMHBI CTYICHT A0JIKEeH:
3HamMy:
o TEOPETUYECKHE OCHOBBI METOJOB pa3JEiCHHs] KOHLIEHTPUPOBAHHS, MX MECTO B psay
JIPYTUX METOJOB MCCIIEIOBAaHUs, a TAK)KE B3aUMOCBSI3b C METOAAMH aHAJTUTHUYECKONH XUMUU
B IIEJIOM U ¢ IpyruMu (pyHIAMEHTaTbHBIMA XUMHYECKUMU JUCIUITTUHAMM,
o OCHOBBI TEOPHH BEPOSTHOCTEH U MaTeMaTHUYECKON CTaTUCTUKH, TUCIIEPCUOHHOTO aHau3a,
METO/IOB IJIAHUPOBAHHUS HKCIIEPUMEHTA;
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ymembp:

o pearm30BaTh BO3MOXKHOCTH METOJOB pa3lelieHHss W KOHIIGHTPUPOBAaHUS KaK Ha JTare
MJIaHUPOBAHUA OKCICPUMCHTA, TaK W [JIsI TPOTHO3UPOBAHHUA TIOBCACHUA PCAJIbHBIX
XUMHYECKHX CHCTEM;

° NPaKTUYECKH MPUMEHSITh METOAbl XUMHUYECKOM METPOJOTUM U XEMOMETPHUKU B
XUMUYECKOM aHaJIN3€e, OPUEHTHUPOBATHCS B HUX;

é1a0ems:

° METOJIaMU pa3JelICHUusT W KOHIICHTPUPOBAHUS TPHU pa3pabOTKe HOBBIX AHATUTHYECKHX
METO/IMK U pealiu3alii OMHCaHHBIX.

° METOJaMH M CPEJICTBAMH XEMOMETPHUKH ISl PEIICHUS 3329 XMMUYECKOTO aHaIn3a.

6. O0mas TPy10€eMKOCTh AU CIUIJINHBI:

2 3a4yeTHbIe eqUHULBI (72 4acoB).

7. @opmMa KOHTPOJIAA:

[IpomerxxyTouHas arrecTanus — 3a4eT (6 ceM.).

I'ereporennnie paBHOBecHsI

1. MecTo tucuMnanHbI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/IbHOIM NPOrPaMMBbl

Huctunnuna «['eTeporeHHbIe paBHOBECHs» BXOJWT B BapHaTUBHYIO dacTh Onoka bl
«uctumummHbl (MOAYIH)» Kak AucHMILIHHA 10 BeIOopy B1.B.JIB.5.2.

2. lle14 0OCBOEHHUA JUCHUILIHHBI:

. OBIIAJICHE METOJAAMH TE€OMETPHUYECKOW TEPMOIAMHAMHKHU MJI HWCCIEeIOBaHUS (Ha30BbIX
PaBHOBECHIA;

. YCBOCHHE TEOpPUHM (Pa30BBIX IMEPEXOJ0B, 3HAKOMCTBO C KJIACCHUECKUMHM IHarpaMMmamu
COCTOSIHMSI OWMHApHBIX CHUCTEM, a TaKXK€ C TPOWHBIMHM AMarpaMMaMH, HEOOXOIUMBIMU
COBPEMEHHOMY CHEIHAIUCTY B 00JIACTH XUMUU U XUMUYECKOU TEXHOIOTHH.

3. Kpartkoe cogep:xanue JUCUMILIMHBI

T—x—y nuarpaMmbl ¢ HOHBAPUAHTHHIMH PABHOBECUSIMH

JAuazpammol  cocmoanus 080UHBIX cuUCmEM: C HEOZPAHUYEHHOU PpPacmeopumocmbsio

KOMNOHEHMOE U ¢ mMpexghasHviM HOHEAPUAHMHBLIM PAGHOGECUEM; C MOHOMEKMUYECKUM

pasnosecuem u ¢ RNOAUMOPPHLIMU KOMHOHEHMAMU; C HPOMENCYMOYHLIMU (hazamu.

Huazpammpl  cOCMOAHUA MPOUHBIX CUCMEM C UYemblpex@ha3zHvlm HOHEAPUAHMHBIM

npeepauieHuem.

OO6mue mpeAcCTaBiAeHUS O JAUarpaMMax COCTOSIHUA. TepMOAMHAMUYECKUM TMOTEHIUA.

3aBUCUMOCTh TEPMOJMHAMHMUYECKOrO0 IIOTEHLHajda OT TEeMIepaTypbl M JaBJEHUSA. AHaIu3

JUarpamMMbl ~ COCTOSIHMSI ~ JIByXKOMIIOHEHTHBIX  CHCTEM C  HCIOJIb30BaHUEM  METOoJa

TEOMETPUUYECKOW TEPMOJUHAMHUKH. 3aKOHOMEPHOCTH H300pakeHUsi (a30BBIX PABHOBECHIA

B CJIO’KHBIX JUArpaMMax COCTOsiHUS. ['eoMeTpruyeckre OCHOBBI TOCTPOEHUS CIOKHBIX AUArpaMm

cocTosiHUSL (Da30BBIX paBHOBECHH. 3HAUE€HHWE TETEPOTeHHBIX PAaBHOBECHH [JIs TOHHMMAaHUS

npo0JieM CHHTEe3a W pa3pabOTKU TEXHOJOTUH TOMyYeHUs! BEUIECTB. | €TEpOreHHbIE PaBHOBECHS

KaK pasie]] XUMUYECKON TepMOIUHAMUKU. BaxHeimue noHsatus u onpenenenus. [Ipasuno ¢as.

[TonsaTne xuMuveckoro noreHuuana. JluarpaMMa COCTOSIHUSI CUCTEMBI C HEMPEPBIBHBIM PSAOM

JKUJKMX M TBEPABIX pacTBOpOB. JlMarpamMma COCTOSIHHSI CHUCTEMBI C TOYKOM MHHHMYyMa

Ha JIMHUSX JUKBHAYCA U conuayca. JluarpaMMa COCTOSIHUS CHCTEMBI C PACCIOCHHEM PacTBOpa

B TBEPJAOM COCTOSHMH. J(MarpamMma COCTOSIHUSI CHCTEMBl C YHOPSAJOYEHHBIMH TBEPABIMU

pactBopamu. [luarpamma COCTOSIHUSI CHUCTEMBbI C 3BTEKTHMUECKHMM paBHOBecweM. [luarpamma

COCTOSIHMSI CUCTEMBI 3BTEKTHYECKOr0 TUIIA C PETPOrPATHBIM CONUAYCOM. JlnarpaMMa coCTOSTHUSA

CHUCTEMBbl C MEPUTEKTUYECKUM paBHOBecHeM. OrpaHUYeHHass pPACTBOPUMOCTh KOMIIOHEHTOB

B JKHMJIKOM COCTOSHHM. J(Marpamma COCTOSIHMSI CHCTEMBI C OIPAHMYEHHOW pPacTBOPUMOCTBIO

KOMIIOHEHTOB B KMJKOM COCTOSIHUHM. CHUCTEMBl C MOHOBapHaHTHBIM PABHOBECHUEM TBEP/bIX

pacTBOpOB ~ Ha  OCHOBE  MOJUMOP(HBIX  MOAUGUKAUUNA  KOMIOHEHTOB.  CHCTEMBbI

C MOHOTEKTOMAHBIM paBHOBecHeM. CHUCTeMBl C 3BTEKTOMAHBIM paBHOBecHeM. CHCTeMbl

C METATEKTUYECKUM paBHOBECHEM. J[MarpaMMbl COCTOSIHUSL CUCTEM C KOHI'PYIHTHO IUIaBSLIEHCS
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OPOMEXyTOuHOW (a3oi. JluarpaMMbl COCTOSIHUS CHUCTEM C HMHKOHTPYIHTHO IUIaBSIIEHCS
MPOMEXKYTOUHOH a3zon. JlmarpaMMbl COCTOSTHHUS CHCTEM C TPOMEXKYTOYHOM  (Ha3oi,
oOpasyromielicss 1O  CHHTEKTHYECKOM  peakuuu.  JlparpaMMbl — COCTOSHHSL ~ CHUCTEM
C TMPOMEXYTOYHBIMU (pazaMu, OOpa3yIOIUMUCS 1O peakUusiM B TBEPIAOM COCTOSHHUU.
JluarpaMMbl COCTOSIHUSI CHCTEM C MOJUMOPQHBIMH MPOMEXKYTOUHbIMH (hazamu. Jluarpammel
COCTOSIHUSI CUCTEM C YIOPSIIOYEHHBIMH TPOMEKYTOYHBIMU (ha3aMu.
T—x—y nuarpaMmsl ¢ IPOMEKYTOYHBIMHU (azaMu
Memoo zeomempuueckou mepmoounamuku. OcHo6bl U300pa)3ceHus OUaAzZPamm cOCmOAHUA
MPOUHBIX cUCeM
JnarpamMma COCTOSIHMSI CUCTEMBI C HEOTPAHUYEHHOW PACTBOPUMOCTBIO KOMIIOHEHTOB B JKMJIKOM
U TBEPJIOM COCTOSIHMSX. JluarpamMma COCTOSHHSI CHUCTEMBI C TpeX(a3HbIM 3BTEKTUYECKHM
B3auMojeiicTBueM. JluarpamMma COCTOSIHHUSI CHCTEMBl C Tpex(a3HbIM MEPUTEKTUYECKUM
B3auMoJieiicTBueM. MccienoBaHue YCIOBUM CMEHBI THNA Tpex(asHOro MpeBpaliCHHs.
JlmarpamMmma  COCTOSIHUSL CHUCTEMBbl C  YeThbIpexX(a3HbIM H3BTEKTHUECKUM pPaBHOBECHEM
U NIEPEMEHHON PacTBOPHUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHMM. J(marpamma cOCTOSHUS
CUCTEMBI C 4eTbIpex(a3HbIM SBTEKTUUYECKUM PAaBHOBECHEM, B KOTOPOW OJUH M3 KOMIIOHEHTOB
He oOpa3yeT TBEpAbIX pacTBOPOB. JluarpamMma COCTOSHUSI CHUCTEMBI C YeThIpeX(ha3HbIM
9BTEKTUYECKUM PAaBHOBECHEM, B KOTOPOH J1Ba KOMIIOHEHTa HE 00Opa3zylOT TBEPABIX PACTBOPOB.
JlnarpaMma COCTOSIHUSI CUCTEMBI C YeTbIpeX(a3HbIM IBTEKTHUECKUM PABHOBECHEM, B KOTOPOIi
KOMIIOHEHTbI He 00pa3yloT TBepAbIX pacTBOpoB. Jlmarpamma COCTOSIHHSI —CHCTEM
¢ yeTbIpex(a3HbIM IBTEKTUYECKUM PAaBHOBECHEM U OIPAaHHMUYEHHON PAaCTBOPUMOCTBIO B SKUIKOM
cocTtosiHUU. J/lnarpamma COCTOSIHUSL CUCTEM C YeThIpeX(a3HbIM MEPUTEKTHYECKUM PaBHOBECHEM
Y TIEPEMEHHOM paCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPIOM COCTOSIHUM.
T—x—y nuarpamMmsbl ¢ OJUMOP(PU3MOM
Komnvromepnuie modenu ouazpamm cocmoanus mpounwvix cucmem. Ilpozpamma «Pedaxmop
da3zoevix ouazpamm»
TpuaHrynsmust TPOWHBIX CHCTEM C MPOMEXKYTOUHBIMH KOHTPYIHTHO IUIABAIIMMUCS (a3zaMH.
JnarpaMMa COCTOSIHMSI CHUCTEMbI C JIBOMHONW HMHKOHIPYIHTHO IUIABSIIEHCS MPOMEKYTOYHOM
¢da3oif M MeTaTeKTHYECKUM dYeTblpex(a3HbIM HOHBAPHAHTHBIM paBHOBecueM. J[lmarpamma
COCTOSIHMSI CUCTEMBI C ABOMHBIMU M TPOMHBIMU KOHIPYIHTHO M MHKOHIPYIHTHO IUIaBALIUMUCSA
IPOMEXYTOUHBIMU (hazaMu. AHAJIN3 U30TEPMHUYECKUX U MOJUTEPMHUYECKUX Pa3pe3oB. MeTo bl
pacyéTra KOOpAMHAT HOHBAPUAHTHBIX TOYEK U JIMHUN COBMECTHOM Kpuctaum3auuu. [Iporpammel
Bar, Vozdv, SuMar, Optimiz, QuatSyst. KoHIeHTpallMOHHBIE CHUMIIICKCHI W KOMILIEKCHI.
CgoiicTBa IIeHTpa Macc. PerieHue reoMeTpHUecKHX 3a1ad OapHUIICHTPUUYECKHUM METOIOM.
Tpuanrymsnus noaudapoB. Pacy€r cocTaBOB MHOIOKOMIIOHEHTHBIX CUCTEM.
T—x—y nuarpaMmsl ¢ paccJJauBaHueM
Komnviomepnvie moodenu T-x—y ouazpamm cocmoanua Ilpocpamma «Koucmpykmop
dazoevix ouazpamm»
Metonuka KOHCTpYHpPOBaHMSI W HCCIE€NOBaHUS [—x—y JAMarpaMM MOHOTEKTHYECKOIO
Y CUHTEKTUYECKOrO0 THUIIOB C MOHOBAPUAHTHBIMA U HOHBAapHUAHTHBIMHM PaBHOBECHUSAMH. TpoiiHbIE
CUCTEMBI C CEJIOBBIMH ITOBEPXHOCTSAMH M 3KCTPEMYMAMM Ha MOBEPXHOCTSX, C BEPTUKAIbHBIMU
U TOPU3OHTAJbHBIMU CKJIAJKaMU Ha TOBEPXHOCTSAX. Busyanmuzanus (QU3NKO-XUMUYECKUX
cHUCTEeM. XapaKTePHCTUKAa M BO3MOXKHOCTH MporpaMMHOro makera «KoOHCTpyKTop ¢a3oBbIX
quarpammy. AJITOpUTMBI TPeoOpa3oBaHus KOOPAMHAT MHOTOKOMIIOHEHTHBIX CHCTEM. 3HAYCHHE
UCCIICIOBAaHUN MHOTOKOMITIOHEHTHBIX CHUCTEM JJIsl peleHUs MpoOIeM XUMHUYECKOH TEXHOJIOTHH,
MaTepuaioBeIeHUs, T'€0JOrHH, (U3NKH KOHAECHCHPOBAHHOTO COCTOSIHUSI U XHMHUHU TBEPAOTO
tena. [Iporpammsr FD, PO/I, IMb.
4. Komnerenuuu, (popMmupyembie B pe3yjibTaTe 0CBOCHUS M CHUIINHBI:
o CIOCOOCH K TMOMCKY M TEpBUYHOM OO0pabOTKe HaydyHOW U HayYHO-TEXHHUYECKOM
uHpopmanuu (OITK-5);
. BJIQJICTh CUCTEMOM yHIaMEHTATBHBIX XUMHYecKuX nmousatuit (I1K-3);
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BJIAZICTb HAaBbBIKAMU IMPCACTABJICHUSA IMOJYUCHHBIX PE3YJIbTATOB B BUAC KPATKUX OTUYCTOB
u nipesenTanuii (I1K-6).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs

B pesynbpraTe 0CBOCHMS IUCHUIUIMHBI CTYACHT A0JIZKEeH:

B pe3yabTare OCBOCHUA TUCHUIIVIMHBI CTYACHT A0JIZKECH:
3Hambv:

MCTO/JbI BU3yaJIM3allun TpOfIHBIX )41 60nee CJIOZKHBIX CUCTEM,

CTPOCHUC T—x—y AuarpaMm OCHOBHBIX TOIMOJIOTHUYCCKHUX TUIIOB;

OCOGGHHOCTI/I MHOTOKOMIIOHCHTHBIX CUCTEM KaK O6’bCKTOB MaTCpHaAJIOBCACHUA,
XUMHYECKOHU TCXHOJIOTUH, XUMHUH TBCPAOIO TCJIA, (1)I/ISI/IKI/I KOHACHCUPOBAHHOI'O COCTOSIHUA
Y TE€0JIOTHH;

QITOPUTMBI  pacueTa (Pa30BbIX pPABHOBECHH B COBPEMEHHBIX JJEKTPOHHBIX 0a3zax
TCPMOANHAMHUYCCKUX NAHHBIX;

METO/IbI TpeoOpa3oBaHusl OAPUIICHTPUUECKHUX U IEKAPTOBBIX KOOPAUHAT;

KHHEMaTHYECKUN crmocod 0O0pa3oBaHus TpaHuIl Pa30BbIX 00JIaCTEH;

TpeOOBaHUS TE€OMETPHUUECKOW TEPMOJMHAMHMKH K CTPOCHHIO (Da30BBIX JUarpaMm
(HpI/IHI_II/IHBI COOTBCTCTBUA, HCHUPCPBIBHOCTHU, TPAHCIALUH, MPABUJIIO COIPUKACAIOMINXCA
obyacTei, KpuBH3HA TpaHUIIBl (DA30BOM 00JACTH M PACHOJIOKEHUE €€ METACTAOMIHHOTO
MPOJIOJKEHHUS )

XapaKTepUCTUKU W BO3MOXKHOCTH TPOTPaMMHBIX TIAKETOB J[UId pacyera JauarpaMm
COCTOSIHUS;

ymembw:

peoOpa3oBhIBATH KOOPAUHATHI MPH MEPEX0JaX «CHUCTEMA-TIOJICUCTEMay U «mmojacucreMa 1
— IOJICUCTEMA 2» B PA3IMUHBIX COUETAHUSIX UX pa3MEPHOCTEN;

pacro3HaBaTh Tpex(}a3zHbie 00J1aCTH CO CMEHOM THIIA PEAKIUH;

BBITIOJTHATH TOAPA3/ICIICHHS MO IPOB;

MIPUMEHSTH MMOHSTHE IICHTPA MacC K PEIICHUIO TEOMETPUICCKUX 3a/1aY;

CTPYKTYypUpOBaTh HH(OPMALUIO O TEOMETPHUYECKOM CTPOSHUHM (Ha30BBIX JTUArpaMM
U COJIEPIKATEIIbHO KOJIUPOBATh €€ DJIEMEHTHI;

pemaTh 3a/1auid UHTEPIOJISIAN TTOBEPXHOCTEH;

eénaoems:

MaTPUYHBIMU aJITOPUTMaMHU TPUAHTYJISILIUM MHOTOMEPHBIX MOJIU3POB;

METOAMKON CO3/IaHMsI KOMIIBIOTEPHBIX MO/Ieel N300apHBIX AUarpaMM TPOHHBIX CUCTEM;
HaBBIKAMU B3aMMOJACWUCTBUS CHEIMAIMCTOB PA3TUYHOTO NPOPHIS MPHU BBHIIOTHEHUU
MEXIUCIUIUIMHAPHBIX MPOEKTOB (COBMECTHOE BBHIMOJIHEHUE y4eOHO-MCCIIEA0BATEIbCKUX
3aJIaHUI 110 MOJICTTMPOBAHUIO (ha30BbIX quarpamm co cryaearamu UMU u @TO BI'Y);
KOMIIBIOTEpHBIMU ~ Tporpammamu  «Penakrtop ¢a3zoBbix nuarpamm», «KoHCTpyKTOp
(ha30BbIX QUAarpaMM» M METOAMKOH MOJAEIMPOBAHUS H300apHBIX JUarpamMM TpPOHHBIX
CHUCTEM;

TEPMOJMHAMHUYECKUMH METOJaMH aHalu3a (a30BbIX NEPEeXOJ0B B THUIOTETHYECKHX
U peaJIbHBIX (PU3UKO-XUMUYECKUX CUCTEMAX;

METOAMKON Pa3pabOTKU DIEKTPOHHBIX BEPCUH TPAJUIMOHHBIX Y4eOHBIX MOCOOUi
1m0 (U3NKO-XMMHUYECKOMY aHAJIN3Y, FeTePOreHHBIM DPABHOBECUSM, KOHJCHCHPOBAHHOMY
COCTOSIHUIO U MaTepUAJIOBEACHHUIO.

6. O01mast TpPy10eMKOCTh JUCHUIJINHBI:

2 3a4eTHBIC equHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[IpomexyTouHast arTecTamnus — 3a4eT (6 cem.).

MeToabl MOJYYE€HUA MOHOKPUCTAJLJIOB
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1. MecTo tucuunanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl
Jucuunmuaa «MeTtoasl NOJy4eHHs] MOHOKPHCTAJUIOB» BXOJIWUT B BapUaTHUBHYK YaCTb
omoka b1 «Jlucuummuaer (MOIyN)» Kak TUCHUIUIHHA 110 BeIOOpY b1.B.JIB.6.1.
2. Heab ocBOEHMSI AMCIMIJIMHBI
. (dbopMupoBaHre 0a30BBIX MPEACTABICHUI O HAYYHBIX MPUHIUIAX U OCHOBHBIX METOJaxX
MOJIy4€HUSI MOHOKPHUCTAILIOB.
3. KpaTkoe conepxanue Q¥ CHUIIHHbBI
DU3NKO-XUMHYECKHE OCHOBBI BBIPAIIUBAHUS MOHOKPHCTALIOB
Ilhagnenue u Kpucmannuszayusa. OcHOGHBle cmaduu KpUCMANIUZAUUU, 20MO2EHHOE
u cemepozennoe oopazosanue 3apooviuient
Ornpenenenne TeMmIepaTypbl IUIaBICHUS, YACIbHOM TEIUIOTHI IUJIABJICHUS, KPHUCTAILTU3ALIMH.
PaBHOBecHas TeMmeparypa KpUCTAJUIM3ALUH, MEPEOXIIakKICHUEe U METacTaOMIbHOE COCTOSIHUE.
[epecwimennas (aza, nepeoxnaxaéHHas )KUIKOCTh, TEPMOJMHAMUYECKUN moTeHInan ['nboca.
OcHOBHbBIE CTaANHM KPUCTAJUIM3ALUH, TOMOTEHHOE M T€TePOreHHOE O0pa3oBaHUE 3apOAbIIICH.
[Iporeccrhl, cONMpOBOXKAAIOIINE POCT KPUCTAIIIOB. XUMHUUYECKHE B3aMMOJCHCTBUSA B PacTBOpax-
pacraBax. KucinoTHO-oCHOBHAsI XapaKTEPUCTHKA PACIIABOB OKCUJIOB U COJIEH.
Mexanusmol pocma zpaneii Kpucmanioe
3aBUCUMOCTh CKOPOCTH MpoLecca KPUCTALIU3ALMM W MHUKPOCTPYKTYpPBI CIIMTKa OT 4YHUCIA
3apojblllied U MX CKOPOCTH pocTa. ['mapoauHaMuyeckue peXHMBbl IMPU  KPUCTATUIM3ALUU.
Kuneruka, mopdomorus W MexXaHU3M pocTa KpucrtamioB. KuHeTudeckne OCOOCHHOCTH.
MaccoBass kpuctaumzanus. Jlokanuzanusa LEHTPOB Kpuctamzanud. (Cxema pacTyleit
MOBEPXHOCTU KPUCTAJUIA 110 MOJIEKYJIApHO-KUHeTH4Yeckoi Teopun Koccens-Ctpanckoro.
Ilocmpoenue ouazpamm naagKoCmMu OKCUOHBIX U COJIEGbIX CUCHIEM KAK OCHO6a noobopa
pacmeopumens
JlmarpaMMbl IJIaBKOCTH OKCHUAHBIX M COJIEBBIX CHCTEM. THIIBI B3aUMOJEWUCTBUS W THUIIbI
nuarpamm. [loctpoenne nuarpamm IIaBKOCTH.
OcHOBHBIE METOJbI BHIPAIIUBAHUS KPHCTAJLIIOB
Knaccudpukanus metonos. Poct kpuctamioB npu ¢$a3oBOM MEPEX0Jie KUIKOCTh-TBEPAOE TEIO
B OJHOKOMIOHEHTHOW cucteme. Cremnuduka pocTa KpHUCTAUIOB Ipu (Pa3oBOM mepexojne
B MHOTOKOMIIOHEHTHBIX crcTeMax. CrocoObl HaMpaBIeHHON KPUCTAITH3AIIH.
Memoowt evipawiueanun u3z cOOCMEEHHLIX PACHIABOE
OcHOBHbBIE METOJBI BBIpAIIMBAaHUSA KPUCTAIOB U3 pacmiaBoB: Kupomynoca, HYoxpanbckoro,
Crokbaprepa, bpumxmvena, Bepneins, 30HHOW 1utaBku. OCHOBHBIE OCOOCHHOCTH 30HHOU
wiaBku. Meton Ildanna U1 O4MCTKH KpUCTAJUIOB repMaHus. [ opu30HTalIbHAS U BEPTUKAJIbHAS
30HHas nepekpucramianusi. Kosadduuuent pacnpenenenus u npumecu. [lepepacnpenenenue
npuMecH B TIpollecce pocra Kpucramia. [Ipodwuns pacnpeneneHus TpUMeECH B KpHCTaJUIe.
D¢ hEeKTUBHOCTh OUYNCTKH.
Memooul evipaujueanusn u3 pacmeopos
BeipanBanue U3 HHU3KOTEMIIEPATYpPHBIX — pacTBOpoB. ['mapoaumHamuueckue  (HakTopsl,
BIUAIONIME HAa KUHETHKY KpucTaumszanuu. J[Ba srtama kpuctaimuzanuu. OCHOBHBIE THIIBI
KPHBBIX PACTBOPUMOCTH B 3aBUCUMOCTH OT TeMrneparypbl. CxeMa ruipoTepMaIbHOTO aBTOKJIaBa
C BHYTPEHHHUM PACTIPEJCICHUEM TEMIIEPATYPHI.
Kpucrannuzanusa nu3 pacTBopoB B paciuiaBe. HayuHble OCHOBBI pacTBOP-pacIljIaBHOIO METOA.
OOmue cBenmeHusi 0 pacTBopax. PacTBopel kak ¢as3bl MEPEeMEHHOTrO cocTaBa. TeopeTmueckue
MIPEACTABJICHNS O PacTBOpPax M MX pa3zButHe. Kpurepum pactBop-paciuiaBHOM KpHUCTAIIIU3ALNH.
Kpurepuu Bei6opa pactBoputens. HegoctaTku pacTBOp-pacijiaBHOTO METOA.
['mnpoTepmanbHBIA CHHTE3 M POCT KpucTaioB. OOmas XapakTepucTHKa, MPEUMYIIECTBA
Y HEJIOCTATKHU.
Memoowt evipawiueanus u3 2a3z060i hazvl
XVUMUYECKUE pEaKIuu B Ta30BOM (a3e mIpu TpaHCIOPTE BEIIeCTBA K 30HE pOCTa, €ro
Pa3JIoKEHUU WIM CUHTE3€ Ha 3aTpaBKe.
3akiil0oueHune
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Pa6ots! corpyanukoB BI'Y u BUIT CO PAH no BeIpaniBaHui0 MOHOKPHCTAJLIOB.
4. Komnerenuuu, (popMmupyembie B pe3yjibTarTe 0CBOCHUS U CHUIINHBI:

° CHOCOGGH HCTIOJIB30BATh MOJYYCHHBIC 3HAHHUA TCOPCTUUYCCKUX OCHOB q)YHILaMeHTaHBHBIX
pasnenoB XUMUU Npu pereHuu npodeccruonanbubix 3a1ad (OIMK-1);
. BJaleTh ©0a30BBIMH HABBIKAMHM HCIOJB30BaHMS COBPEMEHHOM ammapatrypbl IMpU

IIPOBEJECHUM Hay4HbIX nccienoBanuil (I1K-2).
5. Ilnanupyemble pe3yJbTaThl 00y4eHHU s
B pesynbrare ocBOSHUS AUCIUILIUHBI CTYIACHT HOJIAKEH:

3Hamp:

o CYITHOCTh ¥ IPUMEHEHHE METOOB MOJIYICHUS MOHOKPUCTAIIIOB,;

ymemb:

o UCIIOJIb30BaTh 3HAHMS, HAKOIUIGHHbIE NpU H3y4yeHUH Kypca «MeToabl MOoJydyeHus
MOHOKpDHUCTAJIJIOBY», U1l BBIOOpAa METOAA U YCJIOBHH BBIpAlMBaHUS KPHUCTAJUIOB
KOHKPETHOTO HEOPTaHHYECKOTO COCTUHECHHS;

enaoemsn:

o METOJIOJIOTHEN BEIOOPA METO/1a KPUCTAITU3AIMU KOHKPETHOTO BEIIECTBA.

6. O01mast TpPy10eMKOCTH JUCHUIJINHBI:

2 3a4eTHBIC eaquHUIIbI (72 yaca).

7. ®opMa KOHTPOJIA:

[IpomexxyTounast arrectamnus — 3a4et (7 cem.).

MexaHu3Mbl OPraHUYeCKHUX peakiui

1. MecTo tucuMnnHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrPaMMBbl

Juctumimza «MexaHU3Mbl OPraHUYEeCKUX peaklnii» BXOJUT B BapHaTUBHYIO YacTh OJIOKa
b1 «/luctummHbl (MOAYIH)» Kak JUCIHUIUIMHA 10 BEIOopy b1.B.J1B.6.2.

2. lle14 0OCBOEHHUA JUCHUILIHHBI:
. CUCTEMaTU3alus 3HAHUM CTYACHTOB O MEXaHU3MaX BaXKHEUIINX OPraHUYECKUX PEAKLIUN;
. MIOArOTOBKA CTYJEHTOB K HCIIOJIb30BAHUIO IOJIYYEHHBIX 3HAHUN O MEXaHU3Max peakluid

U METOJIaX UX YCTAHOBJICHMS VISl PEUICHUsI KOHKPETHBIX MPOPECCUOHATBHBIX 3a/1a4.

3. Kpartkoe cogep:xanue JUCUMIIIMHBI
Knaccnpukanusa MexaHM3MOB M THIOB peakuuil. MeToabl yCTAHOBJICHHSI MeXaHU3MOB
peakuumn
[lonsaTne MexaHu3ma peakuuu. TUIBI MEXaHU3MOB: TE€TEPOJIMTHYECKHE, TOMOJIMTUUYECKUE
U MEepULUKINYECKHE pPEeaKUUU. Tunbl XMMHUYECKUX pEAKLIUH: 3aMElIeHUE, NPHUCOEINHEHHUE,
SIIMMUHHUPOBAHUE (IKCTPY3Hsl, (hparMeHTanus), OKUCICHHE, BOCCTAHOBJICHUE, IEPETPYIIUPOBKA.
Mertonsl YCTaHOBJICHUS MEXaHU3MOB: omnpenesaeHue CKOPOCTH peakuumn
U e¢ TepMOAMHAMUYECKUX TapaMeTpoB, OOHApPYKEHHE KHHETUYECKOTO M30TOMHOTO Y(deKTa,
M30TOIMHAs METKA, BbIACNIEHUE WIM OOHapyKeHHUE MHTepMeauaTa, MosiBJIeHHE (MCUE3HOBEHHE)
WIA W3MEHEHHE ONTUYECKOM aKTUBHOCTH CyOCTpara, YCTaHOBJIEHHE CTEpeoCHelu(PUIHOCTH,
CTEPEOCENIEKTUBHOCTH, PETMOCENEKTUBHOCTH peakiuu. Onpenenenue 3hdekToB 3amectutenen
1 3 PeKTOB pacTBOpPHUTEIEH.
Kunernyeckue u TepMOAMHAMHUYECKHE YCJIOBHS PeaKIUN
[IpyHIMD ~ MUKPOCKOMMYECKOW OOpaTMMOCTH peakIUH, TMPUHIMI  KBAa3UCTAIIMOHAPHBIX
COCTOSIHUM M MX pOJib B YCTAHOBJICHHHM MEXAaHU3MOB peakiuu. MoOHO- U OUMOJEKyNsIpHbIE
peakuuy, NOpPSAJOK pPEaKIMM, ICEBIONOPSAKOBbIE peakiuu. KnuHeTudeckas cTaaus peakluu.
[IpakTnueckuii X0 KUHETHYECKUX HcclienoBaHui. Teopus nepexogHoro coctosiHus. [lonarue
IIEPEXOTHOTO  COCTOSIHMS, AKTHBUPOBAHHOI'O KOMIUIEKCAa M uHTemenuara. J[luarpamma
MOTCHITMAIBPHOM HSHEPrMM MOHO- H OWMOJEKYJIspHbIX peakiui. [loctymar Xsmmonna
U TEOMETpPHUs aKTHMBHUPOBAHHOIO KOMIUIEKCa. MeToapl ONpeaeneHuss TEepMOIUHAMHUYECKHUX
BEJIMYMH, UX (U3NYECKUU CMBICT U HMHGOPMATHUBHOCTb. BenWYMHBI SHTPONUU aKTUBALUU
U cosbBaTanoHHbIe 3 dexTsl. Kunetnueckuil 1 TepMOIMHAMUYECKUN KOHTPOJIb PEaKIIHH.
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Kunemuueckuii usomonnuiii 3¢pghpexm

[TepBUYHBIN KHHETHYECKUH H30TOMHBIN A(hdeKT nerdTepusi, MPUYUHBI €r0 BO3HHUKHOBCHHSI.
H30TONHAs MeTka W NpPUMEHEHHE €€ Uil YCTAHOBJICHHMS MeXaHu3Ma peakuuu. H3oromHbie
sddextsr apyrux s1ementos (°C, N, 180). Bennunna nepBuyHOro KMHETHUECKOTO 3(dexTa
U TEOMETpUs NepexoaHoro coctostHus. [Ipounocts cBa3u C—H B akTUBUPOBaHHOM KOMILIEKCE.
[ToHsiITHE BTOPUYHBIX H30TOMHBIX 3P (HEKTOB; HOPMAJIHLHOTO U 0OPAICHHOTO.

Ippexmur pacmeopumeneit

Knaccudukammst pactBopuTeneil: Ha OCHOBE IUAICKTPUYECKON MPOHUIIAEMOCTH (TOJSpPHBIC
U HEMOJISIPHBIC PACTBOPUTENH), HA OCHOBE HYKICO(PWIBHBIX (OCHOBHBIX) M AJIEKTPO(PHILHBIX
(KUCJIOTHBIX) CBOMCTB PAacCTBOPUTEJICH: MPOTOHHBIE, AalPOTOHHBIE M OWIOJIIPHBIE ANPOTOHHBIE
pactBoputenu. CootHomenue SN1 u SN2 peakiuii B pa3IMuHbIX pacTBOPUTENSX. BHyTpeHHMI
BO3BpaT MW ero oOHapyxkeHue. JKecTkocTb W MATKOCTh pactBopuTeneit. CosbBaTarus
B TPOTOHHBIX M ANpPOTOHHBIX OWIIOJSIPHBIX PACTBOPUTENSAX M €€ BIUSHUE HAa MEXaHU3M
HykiaeodmibHOro 3amermenus (SN1, SN2). DHeprus conpBaTtaiiii 1 OTHOCUTEIBHBIE CKOPOCTH
peakuu. OMOUpUYEcKas Mepa CIIOCOOHOCTH pPAacTBOPUTENH COACUCTBOBATH OOpPa30BaHHIO
OUIOISPHOTO MEPEXOTHOTO COCTOSHUSI.

O0mas xapaKTepucTHKA NPOMEKYTOYHBIX YaCTHIY

Kapoenuesvie uonwvt (kapooxkamuonst), ce60000Hble pPAOUKANBl, KAPOAHUOHBL, KapOeHwl,
HUumpenvl

MexaHu3mbl, TNpOTEKAIOIIME Yepe3 IMPOMEKYTOYHOe  oOpa3oBaHHe  KapOOKAaTHOHOB.
Homexnarypa kapOokatuoHOB. JIByXdJIeKTpOHHAs  TpeXieHTpoBas CBsizb.  CTpoeHue
U yCTOMYMBOCTh. MexaHM3M HYKJICO(QMIHHOIO 3aMEIleHUs Yy aUTMIBHOIO aTroma yriepona,
ajmnbHas — neperpynnupoBka. SN1 u SN2-mexanusmbl.  [lomsipHOCcTh  pacTBOpHUTENS
U CEJEeKTHUBHOCTb MEperpynmnupoBKd. MexaHu3M aUIMIbHOW MeperpynmnupoBKA BTOPOTrO
nopsigka.  MeTonsl  TOMy4eHUS W OOHapykeHusi KapOokaTHMOHOB. Heknaccumueckue
KapOOKaTHOHBI, CTPOEHHE, CTAaOWJIBHOCTh. MeXaHu3Mbl, BKJIIOYAIONIME 0O0pa3oBaHUE
KapOOKaTHOHOB: HYKJICO(MMIbHOE 3aMEIIEHHE Y HACBIIIIEHHOTO YIIepoaHoro atoma. KoHuenus
MOHHBIX TIap, J0Ka3aTelabCTBO WX oOpa3zoBaHusa. ConeBod 3(QekT, crenuanbHbIi COJICBOU
s dext. SN-MexaHU3Mbl H HOHHBIC MTaphl. PaCTBOPHUTENN B Ka4eCTBE BPEMEHHBIX HYKJICO(DHUIIOB,
NYIITYJIBHBIM MeXaHu3M. MeXaHu3M HYKJICO(DWIBHOTO 3aMEIHICHUS C Y4acTHEM COCeIHen
TpyNONbl, J0Ka3aTeNbCTBO ydacTus. CTepuoxXxumus HYKICODWIHHOTO 3aMEIIeHHsS, pOJib
pacTBopuTeNs M COCeAHEW rpynmbl. MexaHu3mMbl NEPEerpynmupoBOK  KapOOKaTHOHOB.
IIeperpynnupoBku Barnepa-Meepseiina, JlembsiHOoBa, @aBOPCKOro, MEXaHU3Mbl PaCLIMPEHUS,
CY>KEHUS ITUKJIOB

MexaHu3MBbI peakuuit

Mexanuzmol peakyuit ITUMUHUPOCAHUS

OOmue mnpeaCcTaBlIeHUsT O PEaKIUIX >SIUMUHHPOBAHUS, (parMeHTanuu, SKCTPy3uH. THIbI
SJMMUHUPOBAHUA: 0-, B- u y- snumuaupoBanue. Mexanusmbl ElcB, (EIcB)R, (ElcB)I, El
AQHUOH U YCJIOBHUS UX peanu3anuu. KuHeTHuecKuil 1 TepMOAMHAMUYECKUNA KOHTPOJIb PEAKIIUH.
Ei- MexaHu3M: 10Ka3aTenbCTBO [UKJIMYECKOTO MEPEXOAHOIO COCTOSHUSI, CHH-IIMMUHUPOBAHUE.
[Muponutnueckoe snuMmuHupoBanue. Mexanusmbl E1 u E2, noka3arenscTBO MEXaHHU3MOB,
JUMUTHPYIOIIAs CTaAusi M TEOMETPHUsSl MEepeXOoqHOro cocTtosiHusA. MakTopsl, BIMSIONINE
Ha CKOpocTh peakiuu. COOTHOILIECHHE MPOAYKTOB JIMMHHHUPOBAHHUS U HYKICOPHIHHOTO
samemienus. [IpaBuno [Nodgmana. IlpaBwino 3aitnieBa. KoHmenius nmepeMeHHOTO MEPEXO0HOTO
COCOTOSIHUS PEAKINI STMMUHUPOBAHUS.

Mexanuzmot I1eKmMpPoPuUILHO20 NPUCOEOUHEHUA K KDAMHBIM CEA3AM

OOme cBeleHHUS O peakUusAX TMPHCOCAWHEHHS K KPaTHBIM CBS3SAM: 3JIEKTPO(UIIbHBIE,
HyKJIeoQWIbHBIE, paguKaidbHble peakuuu. CTymeHuaTble U COIJIACOBaHHBIE (CHHXPOHHBIE)
peakuuu. KuHeTMueckuii M TEpMOAMHAMMYECKUN KOHTPOJIb pPEAKUUN NPUCOECIUHEHUS.
Mexanusm ruapoOOpupoBaHus 0Jie(UHOB B HEMOJSIPHOM cpele MpU HU3KHX TemIiepaTypax.
Mexanusm ADE2, crtepeoxumus NpPUCOEAUHEHUSI TaJOr€HOB, TaJIOT€HBOAOPOJIOB, BOJIBI
KapOOHOBBIX  KHCJIOT.  OpueHTanusi  NPUCOCOUHEHMs,  PEAKIHOHHAs  CIIOCOOHOCTb.
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HykneodpunsHoe  mpucoenMHEHWE,  paJWKalbHOe  mpucoenuHeHue.  IlpucoennHenue
K CONpsDKeHHBbIM cucteMaM. OpHeHTalMss U peaklHOHHas CIOCOOHOCTh. MexaHu3M
MPUCOECIUHEHUS K IUKIIONPOINaHOBBIM KojbliaM. Mexanusm ADE3.

Mexanuzmol I1eKMPOPUALHOZ0 APOMAMUUECKO20 3AMEULeHUS

XapakTepucTuka pEeakIUOHHOW CIIOCOOHOCTH AIEKTPOMUIBHBIX YAaCTHUI[ U METOIBl UX
TeHepUPOBAHUSA,  JIOKA3aTelIbCTBO  HMX  CYIIECTBOBaHMS.  ApPEHOHHEBBIH  MEXaHU3M
NIEKTPOPMILHOTO 3aMelieHus. JoKa3aTeabCTBO peanu3alid MeXaHu3Ma C  y4acTHEM
ApPCHOHUEBBIX HOHOB: H30TOMHBbIE AP EKTHI, BBIACICHHUE MMPOMEKYTOUHO OOpa3yroImUXCs
apeHOHMEBBIX HMOHOB. DakTop pacmpeneneHus, (GakTop celeKTUBHOCTH. Mrmco-3aMerieHue.
OpuenTanys B 0EH30JIbHOM KOJIbIIE. BiausiHue yXOASIIeH TPYIIIbI.

Mexanu3zmol, npomexaroujue ¢ NPOMeNCYymouHbviM 00pa306anuem KapoanuoHoe

MexaHnu3M apoMaTH4YecKoro HyKJIeo(pUIbHOrO 3aMerieHus. Jloka3aTenbCTBO MPOMEKYTOUHOTO
oOpa3oBaHus kapOaHWOHa, ero crtpoenue. CTaaus, ONPEAENSIONas CKOPOCTh PEaKIIHH.
OcCHOBHOM KaTanmM3 TIpU 3aMelieHuH Iuioxoi yxoxasmed rtpynmnel (OR) Ha o0BeMHYIO
aMUHOTPYIIy, JUMHUTUpYIomas cragus. [lopsiIok peaKkIMOHHOW CIIOCOOHOCTH TaJOreHOB
B peakuMsIX HykJeopuibHOro 3amenieHus. Kune-zamenienne. ApUHOBBIM MeXaHU3M: BIIHUSHHE
cTpoeHusi cyOctpata, d3(QexTsl yxonsdmeW Tpymmbl W aTaKyoMIEro Hykieoduia.
[TeperpynnupoBKu.

Ce0000H0opaouKkanvbHbvle MeXaHu3Mbl

CBobonnbie pagukanbl. CTpoeHHE, CTaOMIBHOCTh. 3aBHUCHUMOCTh CTPOEHHUS M CTaOWIBHOCTHU
OT MPUPOIBI 3aMecTUTENed. MeToabl I0Ka3aTeabCTBA T€OMETPUM pajaukana. McTtouHuku
CBOOOJHBIX PAJMKAJIOB U METObl TEHEPUPOBAHUS PAAUKAIOB: TEPMOJIN3, (POTOIU3 COCAMHEHUN
C IEPEKUCHOM LIETIOYKOH, a30COEIMHEHNN, CUHTE3 U3 APYIUX pajuKaaoB. MexaHu3Mbl peakuui
MPUCOEANHEHUS K KPAaTHBIM CBSI3M: 3aMellleHUe, pEKOMOUHALIMSL, IEPETPYIIUPOBKU PaIKaIOB.
Mertonsl ynaBivuBaHUs (paJvKalbHBIC JIOBYIIKHA) W (UKCHUPOBAHHS pagukanoB. ['eomerpus
AKTUBHPOBAHHOTO KOMILIEKCA, G-NEPEXOJIHOE COCTOSHHME. MexXxaHu3Mbl peakuuid 3aMelleHus
B apeHax: aJKWIMPOBAaHUE, apWIMPOBAaHUE, TUApPOKCcHIMpoBaHuEe. OAHOIIEKTPOHHBIC
OKHUCJIUTENHN, OKUCIeHHe QeHosnoB. Panukanel Kak OKHUCIMTENTM M BOCCTAHOBHUTEIIU.
OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIN MOTEHIMAT.

Mexanuzmol ¢ yuacmuem Kapoenos, HUMPEHOE8

Homenknarypa xapOenoB. CrpoeHue kapOeHEB ¢ TIO3WIMIA 3aCEIICHHOCTH OpOWTanei,
CUHIJIETHOE U TPHUIUIETHOE COCTOSHHUA, CTaOMIbHOCTh. Du3MuecKkne W XUMHUYECKHE METOMbI
oOHapyxeHHsl kapOeHOB (HUTpeHOB), mocTynar Ckemna, Tect DHmo, [llemuzo u Hummaer amns
YCTAaHOBJICHUSI MYJBTUIUIETHOCTH KapOeHOB. Peaknum kapOEHOB (HUTPEHOB) C aJKEHAMH,
QJKUHAMHM U JIp. COCAMHEHMSIMU, COJACPKAIIMMHU KpaTKue CBs3U (YIJIepOA-yIiepo, YIJIepoj-
rerepoarom). Buenpenue kapOenoB B C—H cBs3b, mumepusanms, KOMIUIEKCOOOpa3OBaHME,
NpEeperpynmupoBKA. MeToabl TeHepUpPOBaHUS KapOCHEB, HHUTPEHOB: O-AJIMMUHUPOBAHUE
TaJIOTEHUJIOB,  O-JIETHAPOTAJIOr€HHPOBAHHE,  O-3JMMHUHHPOBAHHE TPEXWICHHBIX  IUKJIOB,
pa3lioKeHUEe  Ua30ajKaHOB,  O-3JUMUHHUpOBaHHME  (O-3aMEUIEHHBIX  TUJIPOKCUIAMHUHOB,
TepMHUECKOe, POTOXUMUYECKOE Pa3I0KEHHUE a3H I0B.

Ilepezpynnupoeku (mexanusmot)

[TonsiTe  meperpynmupoBKH. MexaHu3mMbpl  TEeperpynmnupoBOK: reTepoIMTUYECKHE,
TOMOJINTUYECKUE, CUTMATPOIHbIE, Mepunukindeckue. Kiaccupukanus mneperpynmupoBOK:
1,2-, 1,3- u 1,n-neperpynnupoBku. ['eomeTpuss aKTUBHUPOBAHHBIX KOMIUJIEKCOB YKa3aHHBIX
neperpynnupoBoK. CBoOOHOpAMKATBHEBIE MeperpynmnupoBKH. DnexTpoduabHbIC
NeperpynnupoBKy. MexaHu3MBbl 3IEKTPOLMKINYECKUX MeperpynnupoBok. Heuuknuueckue
neperpynnupoBku. HykieodunbpHble mneperpynnupoBku. [lpupona mwurpamuu, crmocoOHOCTH
rpynn kK murpanuu. /lansaue HykieopuibHble TePEerpynIUpOBKHI.

Mexanuzmol peakyuit OKUCAEHUA U 60CCIMAHOGICHUS

[TonsiTve peakiuii OKUCICHHUS U BOCCTAHOBJIEHUS B OPTaHUYECKON XMMHH, CTETIEHb OKUCIICHHUS.
Knaccudpukanus peakuuii OKUCICHHS W BOCCTaHOBIEHUS 1O Bebepry: mnpsmoil mepeHoc
JJIEKTpOHA, THAPHUAHBIN IMepeHoc, mepeHoc aToMa Bojxopoaa. OOpazoBaHuE CIIOKHOI(PHUPHBIX
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WHTEepMEAnaToB. MexaHu3M 3amelleHus. MeXaHu3M MPUCOCIUHEHUSI-OTIIEIUIeHU. [ pynmbl
peakmuii  okucieHHs (KiaccuduKaMs 10 TUIY UW3MEHeHHs cBsseil). Kiaccudukamms
M0 TPUHIIUITY OCYIIECTBISIEMBIX B pEaKIMH MpeBpalieHnii pyHKunoHanbHOU rpymmbl. Kinacce
OKHUCJIMTENICH: TPOU3BOAHBIE TMEPEXOJHBIX METaIOB, NEPOKCHUIHBIE OKHUCIUTENH, O30H,
KHCIIOPOJ, APYrHe€ OKHUCISIOIIUE areHThl. MexaHu3Mbl OKHUCIICHUS CHUPTOB, aJbJETHJIOB,
HENpEeJeNbHBIX  COCAUHEHUM TMPOM3BOAHBIMU  MEPEXOJHBIX METaNIOB, MNEPOKCHUIHBIMU
COCIMHEHUSIMU, 030HOM U KUCIOpoAOM. OKHUCIEHHUE MO aJUTMIIbHOMY MOJIokKeHUI0. OKUcIeHne
(GeHoOB W apoMaTHYeCKMX AaMHHOB JI0 XHMHOHOB. MeEXaHU3Mbl OKHCIICHHS a30THUCTBIX
COCIMHEHUHN (TUAPA3UHOB, THUAPA30OHOB U THAPOKCUIAMUHOB). MeXaHHU3Mbl OKUCIICHUSA
rikosiell. OKHUCIUTENbHOE pAacIIEIUICHHEe KETOHOB, albIeTH0B M CIHUPTOB. MeXaHU3MBI
OKHCIICHHsI OOKOBBIX IIETIEH apoMaTHUeCKUX coequHeHui. MexanusMm BocctaHoBieHus C=0O
rpymnmbl 10 MetuieHoBoi mo Kiemenceny m Kmxuepy-Bonsdy. BoccTtanoBieHue pa3nuaHbIX
(GYHKIIMOHATBHBIX TPYIN THAPUAAMH METANIOB M HMX KOMIUIEKcamH. BoccTaHoBieHUE
MeTaulaMH B KHCJIIOH cpene, B IIEJOYHOM cpene (KUAKMA aMMmHuak). MexaHu3M
BOCCTAaHOBUTEJIBLHOTO COUETAHUS AJIbJIETHIOB U KETOHOB.

4. Komnerenuunu, (popMmupyembie B pe3yjibTaTe OCBOCHUS IMCHUILINHBI:
° BIIQJIETh CUCTEMOH (hyHIaMEeHTANbHBIX XuMudeckux nmoustuii (ITK-3).

5. Ilnanupyemble pe3yJbTaThl 00y4eHHU s

B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT HOJIKEH:

3Hamb:
® XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OpTraHN4YCCKUX COGHHHCHHﬁ;
L4 OCHOBHBIC THIIBI MCXAaHU3MOB OPTaHUYCCKUX peaKHHﬁ, B TOM YHUCIIC, MPOTCKAIOMIUX

C y4acTHEM KaTaJlu3aTOPOB, METO/Ibl UX MCCIICIOBAHUS;

o (byHIaMeHTalbHbIE pa3esibl OPraHUYecKON XHMHH, Kacaloluecs CTpOeHHs, (U3HUKO-
XUMHUYECKHX U XUMUYECKUX CBOMCTB OPraHUYECKUX COCAMHECHUN;

ymembw:

o MIPOrHO3UPOBATh PEAKLIUOHHYIO CIIOCOOHOCTh OPraHUYECKUX COENMHEHUH, HUCXONsd U3 UX
CTPOCHHUS;

enademp:

. TEPMHUHOJIOTHEN, HAYYHOH, yUeOHOW U CTIPABOYHOM JIUTEPATYPOU MO OPraHUYECKOW XUMHUHU
U OPTaHUYECKOMY KaTajau3y;

. MeToJaMu  (PU3UKO-XUMHUYECKOTO M CHEKTPAIbHOTO aHaiM3a NpH BBIOOpE aaropuTrMa
M3Y4YEHUSI MEXaHNU3Ma OPTraHUYECKUX PEaKIUH.
6. O0mas TPy10€eMKOCTh IMCIUIJINHBI:
2 3a4yeTHbIEe eqUHULBI (72 yaca).
7. @opmMa KOHTPOJIAA:
[Ipomerxxyrounas arrectanus — 3a4eT (7 ceM.).

N30panHbIe r11aBbl HEOPraHUYECKON XMMHUHU

1. MecTo qucuHUIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOTrPaMMbl
Juctummaa «/30paHHbIe T1aBbl HEOPraHMYECKON XMUMHUI BXOJIUT B BAPUATUBHYIO YacTh
osoka b1 «Jluctumanabl (MOIYIH)» Kak AUCIUILIIMHA 110 BBIOOpY b1.B.JIB.7.1.
2. llesb 0CBOEHUS TMCHUILIHHBI:
o 03HAaKOMJICHHE CTYJCHTOB ¢ U30paHHBIMU pa3/iejaMi HEOpPraHMUeCKON XUMHUU.
Bri6op paznenoB ompeneneH TEHASHIUSMHU Pa3BUTHS HEOPraHUYECKOW XMMHUU B TOCIEIHUE
TOJIbI.
3. Kpartkoe cogep:xanue JUCUMIIIMHBI
CoBpemenHoe coctosinue Ilepuoanueckoii cucrembl JI.U. MenaeneeBa
ITepuonnueckuii 3akon J[.M. MeHaeneeBa kak OJuH U3 OCHOBHBIX 3aKOHOB PUPOIbl. OCHOBHBIE
3akoHOMepHOCTH B Ilepuonnueckort cucreMe. Poiib JIETKMX 3JIEMEHTOB B KOCMOXHMUU
1 OMoxMMHUUecKuX Tporeccax. [Ipodiaema cBepXTskenbiX (TpaHchepMHUEBHIX) SJIEMEHTOB.
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Bopuabl, kapouabl, HUTPU/BI
CrexuoMeTprueckue THUIBl OOPHIIOB METAJIOB, OCOOEHHOCTH CTPYKTYpP KPHUCTAUTMUECKHUX
PEIIeTOK TUIMMYHBIX WX TpeacTaButTeneil. OCOOCHHOCTH KPUCTALUTUMYECKUX PEIIeTOK KapOumoB
MEPEXO/IHBIX METAIIJIOB, Kalblus, 60pa. HUTpuab! 21eMEeHTOB, X KiIaccu(UKaIus.
Oxcuabl 00pa U UX NPOU3BOJHbIE
CoBpeMeHHOe cOoCTOsTHHE XUMHH O60pa. OCOOEHHOCTH CTPOEHUS AJICKTPOHHOM OOOJOYKH aToMa
6opa. @parMeHTHI CTPYKTYp. DIEMEHTbI HOMEHKIIATYpbl 0OpaTOB.
CoennHeHHs BKJIIOYEHUS
Mecto coenuHeHul BKIIOUEHHS B XUMUU. OCHOBHBIE MOHSTHS, ONPEIACICHUS, TEPMUHOJIOTHS.
KOMMOHEHTHI «rocTh» U «X035MH». Heopranmueckne coequHeHus BHeapeHus. Kunernmdeckas
U TEPMOJIMHAMHYECKasi yCTOMYUBOCTb.
XuMHS OKCH/IOB S-3JIEMEHTOB
Beenenne B xumuro okcunoB. CrocoObl momydeHus. JlBoiliHble OKCHABL. OKCHABI MIEIOYHBIX
U HIEJIOYHO3EMENbHBIX MeTaioB. CrocoObl MOJydyeHus, OCOOEHHOCTH CTPYKTYpbI, CBOMCTBA,
MIpUMEHEHUE.
XuMus coelMHeHUI NMepexoAHbIX 3J1eMEHTOB
OcCHOBHBIE OTIMYUTEILHBIE CBOWCTBA OKCUIIOB S-, d-, p-, f~3IIeMEHTOB. | MAPOKCHUIBI 1 OKCOCOIU
MEPEXOHBIX METAJIIOB.
MosmnbaaThl — OOIIMPHBINA KJIACC OKCHIHBIX COeINHEeHMI
Kpucrannmaeckass ~ CTpyKTypa W CBOWCTBA  MPOCTBHIX  MOJMOIATOB. Tepmonu3
KpUcCTaJioruapaTtoB. Meronbl uccrnenoBanus. [Ipumenenne monubnatos. [lommmonnOaaThl.
Monubnatel  OJHO-ABYXBAJEHTHBIX, OJHO-TPEXBAJICHTHBIX U  OJHO-YETHIPEXBAJIEHTHBIX
aneMeHTOB. CTpPYKTYpHBIE THUIBI W CBOWCTBA. TpoifHBIE MONMHOATHl, WX KiIacCU(UKAIIHS,
cTpyKTyphl. CrnocoObl Tmony4deHHus. 3aKOHOMEPHOCTH (Hha3000pa3oBaHUs B MOJHOJATHBIX
CHUCTEMax.
IlocTanoBKa 321241 M BBINIOJTHEHHE UCCJICIOBAHU I
MetonunuHocTs ucciaenoBanuil. KomiuiekcHoe wucrnosib3oBaHue MetonoB. [Ipumenenne OBM
B HccaeaoBaHuu. Kputepun OLEHKH pe3yabTaTOB UCCIIET0BAHMM.

4. Komnerenuuu, popmupyemMsblie B pe3yibTaTe 0CBOCHUS JUCHUIIMHBI:

. CIIOCOOHOCTh K TOWUCKY M TEPBHYHOM 00pabOTKE HAy4YHOH W HAYYHO-TECXHHYECKOU
nndopmanuu (OI1K-5);
° BJIaJICHUE CUCTeMOH (yHIaMeHTaNbHBIX xumMuiecknx nonstuid (I1K-3).

5. [lnanupyembie pe3yJbTaThl 00y4YeHH s
B PEIYILTATE OCBOCHUA TUCIUIITIMHBI CTYACHT HOJMKEH:

3HaAmMb:

. OCHOBHBIE 3aKOHOMEPHOCTH HW3MEHEHUS (YHIAMEHTAIBHBIX CBOWCTB  DJIEMEHTOB
U ux coequHeHui B [lepuoanueckoii cucreme;

° 0COOEHHOCTH XMMHH S-, p-, d- 1 f-371eMeHTOB;

. crienu(p UKy XUMHH CIIOKHOOKCHIHBIX COCTMHEHUI MOJIHO/ICHA,

ymemu:

. aJanTUpoBaThb 3HAHUS M YMEHHUS, T[OJYYEHHbIE TMPU M3YYCHUH JUCLHUILIMHBI,

K PEIICHUI0 KOHKPETHBIX 3a/1a4, CBI3aHHBIX C MPOPECCHOHATBHON ACSITENLHOCTHIO;
enaoemaw:
o METOJIJaMU TIOCTAaHOBKH 33J]a41 U TIPOBEJICHHS HCCIIEIOBAHUH.

6. O01mast TpPy10eMKOCTh JUCHUIJINHBI:

2 3a4eTHBIC eaquHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[IpomexyTouHast arrectamnus — 3a4et (7 cem.).

N30panHble r1aBbl OPraHnyecKoil XUMHUH

1. MecTo qucuUIIMHbI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrPaMMbl
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Huctummaa «30paHHbIe TIIaBbl OPraHUYeCKOW XMMUW» BXOJIUT B BapHUATHBHYIO YacTh
6soka b1 «JluciumianHbl 1 MOYJIN» Kak IucHMILUIMHA 1Mo Beioopy b1.B.JIB.7.2.
2. llesan oCcBOEHUSI TUCUMILINHBI:
o 03HAaKOMJICHHE CTYJEHTOB C U30paHHBIMU pa3/ielaMi OpraHNuYeCKON XUMHUU.
Br16op pasnenos onpesesieH TeHACHIUIMH Pa3BUTHSI OPTAaHMYECKON XUMUU B TIOCJICTHUE TOIBI.
3. Kpartkoe cogep:xanue JUCUMIIIMHBI
3amuTHbIE TPYNNUPOBKU B OPraHNYeCKO XUMUM
BBenenue B Teopuio 3ammTHBIX rpymmn. Kinaccudukanus, TepMUHOJIOTHS, OOLIME MPUHIUIBI
WCTIOJIb30BAaHUsl 3allUTHBIX Tpymnm B opraHudeckod xumun. Cnermudpuka U 0COOEHHOCTH
OpPraHMYECKUX TPOU3BOJIHBIX, MCIONb3YEMbIX B KadyecTBE 3alUTHBIX Tpymm. [IpakTuuecku-
3HaUMMBbIC 3alIUTHBIE Tpymmbl. CTpareruss W TaKTHKa TPUMEHEHHUsS 3alllUTHBIX TPYHI B
OpraHMYECcKOM CHHTe3e. MeTo/ bl BBIOOPA, CIIOCOOBI M IPUEMbI BBEACHHUS 3aIIUTHBIX TPYIII.
IleperpynnupoBKH B OPraHN4ecKO XUMHHU
[TeperpynnupoBKH Kak 0coObIN BUA XUMUYECKOrO MoBeneHus. [leperpynnupoBodHbie peakiiuu
B OpPraHMYECKOW  XWMHH:  KilaccupuKanus, 3HA4CHHe, MNpuUMeHeHue. LVIMeHHBIe
neperpynnupoBku: ['opmana, Yanmena, Jloccena u np. IleperpynmupoBKH B OpPraHUYECKOM
CUHTE3E.
4. Komnerenuuu, (popMmupyembie B pe3yjibTarTe 0CBOCHUS IMCHUIINHBI:
. CMOCOOHOCTh K TOMCKY W TIEpBUYHON 00paboTke HayyHOW M Hay4YHO-TEXHHYECKOMH
uHpopmanuu (OITK-5);
. BIIQJICHUE CUCTEMOM yHAaMEHTAIBHBIX XUMU4YeCKuX mousTuit (ITK-3).
5. Ilnanupyemble pe3yJibTaThl 00y4eHM st
B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT HOJIKEH:

3HaAmMb:

. METOBI BBIOOPA, CIIOCOOBI ¥ IPUEMBI BBEJICHHSI 3aIIUTHBIX TPYIII;

. KJ1accu(UKaIuio, 3HAYCHHUE, IIPUMEHEHNE NEePErpyIIIUPOBOYHBIX peakuui
B OPraHUYECKOM CHHTE3E;

ymemup:

. aanTUpoBaTh 3HAHUSA W yMEHMS, [IOJNYyYECHHbIE IIPU M3YYCHUM JUCLHUILIUHBI,

K PEIICHUI0 KOHKPETHBIX 3a/1a4, CBI3aHHBIX C MPOPECCHOHATBHON ACSITENLHOCTHIO;
enaoemsn:

. TEOPETUUYECKUMHU TPEACTABICHUSIMH OPraHMYECKOM XUMHUHU, 3HAHUAMH O COCTaBe,
CTPOCHUHM U CBOMCTBAaX OPraHMYECKUX BEILECTB — IMPEIACTaBUTEICH OCHOBHBIX KJIACCOB
OPraHUYECKUX COCTMHEHUM;

. CTpaTeruer U TaKTUKON MPUMEHEHUS 3alUTHBIX TPYII B OPraHUYE€CKOM CUHTE3E.

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:

2 3a4yeTHbIEe eqUHULBI (72 yaca).

7. @opmMa KOHTPOJIAA:

[Ipomerxxyrounas arrectanus — 3a4eT (7 ceM.).

MeTtoanl HEOPraHuvIeCKoOro CHHTE3a

1. MecTo tucuunanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl

Juctumnimza «MeTo bl HeOPraHMYECKOro CMHTE3a» BXOJIUT B BapUAaTUBHYIO YacTh OJIOKa
b1 «/luctunmHbl (MOAYIH)» Kak AUCHHIUIMHA 10 BeIbopy b1.B.JIB.8.1.

2. lle14 0CBOEGHHUA JUCHUILIHHBI:

o OBJIQJICHUE OCHOBAaMH TMOJyYCHHsS] HEOPTaHMYECKUX BEIICCTB M MaTEpPHAJIOB, 3HAHHUSIMH
0 croco0ax CHHTE3a HEOPTAHUYECKUX COSTMHEHU;
. dbopMHpOBaHHE HABBIKOB HCCJIENOBATENSA, CIIOCOOHOTO OCYIIECTBHTH BBIOOp METOJIa

CUHTE3a, TPAMOTHO MPOBECTU HKCIIEPUMEHT U UACHTU(ULIMPOBATH MOJIyYEHHBIE BEILIECTBA.
3. KpaTkoe comepxanue Qv CHUNIIHHbBI
Heopranuveckuii CHHTE3 U €ro BO3MOKHOCTH
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OCHOBHBIE 3Tallbl Pa3BUTHS U POJIb HEOPraHUYECKOTO CUHTE3a B HAyKE U TEXHUKE; B3aUMOCBSI3b
C TIPOM3BOACTBOM.
XuMH4YeCKHe peaklIuu ¢ YYacTHeM ra3o00pa3HbIX, *KUAKUX M TBepabix ¢a3. Kpucramibl
U PacTBOPHI
Bapuantsl cucremaTu3anuy METOJOB HEOPTraHUYECKOTO CHHTE3a (IO KilaccaM CHUHTE3UPYEMBIX
COCIMHEHUIl; MO TUIMAM XHUMHMYECKHUX PEaKIHi, HCIOJIb3yeMbIX B CHHTE3€, MO arperaTHOMYy
COCTOSTHUIO KOMIIOHEHTOB). [[pHHITHITEI BEIOOpA METOIOB MOTYYCHHUSI HEOPTAaHUYECKUX BEIIECTB.
YHuBepcaibHbI pacTBOpPUTE]b — BoAa. MeToabl OCa:KIeHHsl U3 BOJAHBIX PaCTBOPOB.
CHHTe3 U3 HEBOJHBIX PACTBOPOB
Mopaenu cTpyktypbl Boabl. Teopum ruapaTalud. 3aBUCUMOCTb COCTaBa COCJAUHEHHUS
OT COCTOSIHHS HMOHOB B pacTBope. OCOOEHHOCTHM CHHTE3a W3 BOJHBIX PacTBOpPOB. BwiOop
ONTUMAJBHBIX YCIOBUM OCAXACHHS M METOJIMKH OSKCIepuMeHTa. MeToabl ucciaeloBaHus
MaTOYHBIX PacTBOPOB: pH-MOTeHIIOMETpUS, KOHAYKTOMETPHS, HUPETOMETPUS U AP.
TBepaoga3HbIil CHHTE3 HEOPraHUYEeCKHUX COeIMHEHM I
Obuwgue npedocmasienus 0 MmMePMOOUHAMUKE, MeEXAHU3ME U KUHEmUKe meepoodhaznvix
peaxuyui
TepmoauHaMuyeckass OLIEHKAa BO3MOXKHOCTH TBEpA0(A3HOrO B3aMMOACUCTBUS. SIBICHUA
pa3ynopsioueHusi B KpUcCTaiaxX. Tumbel AeeKkToB B TBepAbIX Tenax. DU3MKO-XUMUYECKHEe
(bakTOphI, ONMpEACIIIONIMe MEXaHU3M TBepAo(a3HbiX peakiuuii. OCHOBHBIC TOHSITHS U METOJbBI
U3YYEHUsS] KUHETHKH TBepHOoQa3HbIX peakuuid. BiusHue OCHOBHBIX YyCIOBUH MNpPOTEKaHUs
IIpolLecca Ha €ro CKOpOCTb.
AKmuenoe cocmoanue meepoophanvlx peazenmos u nPoOOyKmoe
[Ipupomsa akTUBHOTO COCTOSHUS TBEPABIX TeJI. AKTHBHUPOBAaHUE TBEpAO(A3HBIX pPEarcHTOB
U3MEHEHHEM HX XHMHUYECKOM M TEPMHUYECKOW MpeaucTOpuu. AKTUBUPOBAHHME TBEPABIX (a3
BBEJICHHMEM MHKPOJI00aBOK. MexaHMuecKkoe aKTUBUPOBAaHUE WHIUBUAYAJIbHBIX pPEareHTOB
U UX CMecell. AKTHBHpPOBAaHHME pPEaKIMOHHBIX CMecell B mporecce TBepAodazHoro
B3aUMOJICUCTBUS.
Memoowvt cunmesa meepoohaznplx mamepuaios
Criocobbl  kiaccuUKalMM  METOJOB  CHHTe3a TBepaodasHbIX MaTepuasnoB. CHHTE3BI
C HCIIOJIb30BaHHWEM (PU3NUYECKHX METOJ0B TOMOTCHH3allMd HMCXOAHOW cMmecH. Kepamudaeckuid
cuHTe3. (CaMopacrnpOCTPAHSIONIUNCA BBICOKOTEMIEPATYPHBIM CHHTE3. MeETOoapl «MSATKOU
xuMun». Bribop mMeroma TBepaodaszHoro cuHTe3a. Meroauueckue OCOOCHHOCTH TPOBEICHHS
TBepaodasHoro cuHreza. Tunuynble ommOKku. TBepmodasHbli CHHTE3 MOJIMOAATOB
u BoJib(hpamaToB. CTpaTerusi MOMCKa HOBBIX CIOKHOOKCHUIHBIX COSIMHEHUM.
Memoowt uoenmughukayuu npoOykmoe meepooghaznozo cunmesa
PentrenoBckue Merozasl. Bo3amoxHocTn u orpanudenus. Vcnonbs3zoBanue 6a3bl qanabix [CDD
JUISE  TIPOBEACHHSI PEHTreHO(a30BOro aHanmm3a. TepMOAHATUTHYECKHE METOAbl. MeTOobI
K0J1e0aTeIbHON CIIEKTPOCKOIIHH.
HeTpaguuuoHHbie MeTOAbI CHHTE3a
Kpuoxumunyeckne texHomoruu. CuHHTE3 ¢ UCHOJIb30BaHMEM MHKPOBOJIHOBOIO Harpesa
U yIapHOTO CKaTWsl IpU B3pbIBe. [ll1a3MeHHBIN CUHTES.

4. Komnerenuuu, (popMmupyembie B pe3yjibTaTe 0CBOCHUS U CHUIIINHBI:

o CHOCOOHOCTh ~ WCIOJB30BaTh  TOJYYEHHbIE  3HAHHUA  TEOPETHUECKUX  OCHOB
(dyHAaMEHTAIBHBIX pa3ieNoB XUMHUHU NIPU pelieHnH npodeccuonanbhbix 3aaa4 (OIK-1);
o BJIAJICHUE HABbIKAMM XHMHYECKOTO JKCIEPUMEHTa, OCHOBHBIMH CHHTETHYECKHUMH

U aHAJUTUYECKUMHM METOJaMU TIOJNyYeHUS M HCCIeIOBAaHUS XHMHUYECKUX BEIECTB
u peakuuii (OI1K-2);

° BIIJICTh 0a30BBIMH HAaBBIKAMH HCIIOJIb30BAHUS COBPEMEHHOW ammaparypbl TpH
MpoBeICHUH Hay4yHbIX nccnenaoanuii (I11K-2);
° BIIAJICTh METOJIaMH O€30T1acHOTO OOpalieHusi ¢ XMMHUYECKUMU MaTepHalaMH C Y4eTOM

ux ¢uzndeckux u xumudeckux cBorcts (I1K-7).
5. Ilnanupyemsle pe3yJbTaThl 00y4eHHs
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B PE3YILTATE OCBOCHUA TUCIUIITIMHBI CTYACHT HOJMKEH:

3Hamp:

. CYITHOCTh pEaKIuid U TPOIECCOB, JEKANIMX B OCHOBE pA3IUYHBIX METOJIOB
HEOPraHUYECKOTO CHHTE3a;

o OCHOBHBIE METO/IbI HICHTU(DUKAIIUY TTPOAYKTOB HEOPTAaHMUECKOTO CHHTE3a;

ymembw:

o CaMOCTOSITENIbHO BBIOMPATh U 00OCHOBBIBATh METOJ CUHTE3a KOHKPETHOTO COCIMHEHUS;

o OpUEHTUPOBAThCS B COBPEMEHHOHM JMTepaType IO HEOPraHWYeCKOMY CHUHTE3Y,

MOJIb30BATHCS CIIPABOYHBIMU MaTepUajaMH MpU BEIOOPE YCIOBUM OCYIIIECTBICHUSI CHHTE3a
KOHKPETHOT'O COEINHEHHUS;
enaoemsn:
o METOJIJaMU CHHTE3a U UACHTH(PUKAIIUN HEOPTAaHUIECKIX COCTUHEHUH.
6. O0mas TpPyA0eMKOCTb JMCIMIIJIMHbI:
3 3auerHbie equHUIBI (108 gacos).
7. ®opMa KOHTPOJIA:
[IpomexxyTodHast aTTecTamus — dk3aMeH (5 ceMm.).

MeToabl OPraHuvYeCKoOro CHHTe3a

1. MecTo nucuUIIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOTrPaMMbl

Juctummmaa «MeTobl HeOPraHHYECKOTO CHHTE3a» BXOJIUT B BapUATHUBHYIO YacTh OJIOKa
b1 «/lucummmmabl (MOIynH)» Kak nuciuruimHa mo Beioopy b1.B.JIB.8.2.

2. llenb ocBOCHUSI AMCUMILINHBI:
o yrayOsieHue 3HaHUM CTYJEHTOB B 00JIaCTH METOJI0OB OPraHMYeCKOro CHHTE3a, Pa3BUTHE Y

HUX XUMHUYECKOTO MBIIIICHHUS.

3. KpaTkoe conepxanue Qv CHUNIHHbBI
BBenenue
KpaTtkass wuctopus pa3BUTUS OpraHMYecKoro cuHTe3a. OOmme MeTOAbl IMOJIyYeHHS
MIPOMEXKYTOUHBIX MPOAYKTOB. OCHOBHBbIE BHBI ChIpbsi. KonuuecTBo cTaamii, IOCTYIMHOCTb
pEareHToB, OJHO3HAYHOCTh NPOTEKAaHUs peakuuid M apyrue (akTopbl, BIUSIONME HA 3TOT
BBIOOD. CenexkTuBHOCTD: CyOCTpaTOCENEKTUBHOCTD, MPOAYKTOCEIEKTUBHOCTb.
XeMOCENEKTUBHOCTh peareHTa. PernocenekTuBHOCTh peakuuil. CTepeoceeKTUBHOCTh PEAKIMM
B OrpaHMuYeckor XuMHuH. [loHSATHE O CKPBHITOW (QYHKIIMOHATHHOW TPYIIE U CHHTETUYECKOM
HKBHUBAJICHTE PEarcHTa.
[IpakTHYeckoe ocyuiecTBIeHHE OPraHUYECKOI0 CHHTEe3a
TpebGoBanusi k peareHraM u anmapatype. CHHTE3BI «in one pot», MaTPUYHBIA METOJ
Meppudunna. Ilonsatue o TEeMIUIATHOM CHHTE3€, TAHAEMHBIX M JOMHHO-pEaKuusix. MeToabl
BBIZICJICHUSI TPOAYKTA: OCAXKJECHUE, BbICATMBAHUE, SKCTPAKIIUS, KPUCTALIM3AIMS, MEPEroHKa.
[Ipoctast meperonka u pektudukanusi. OCOOEHHOCTH TEPETOHKH B BaKyyMe. XapaKTEpUCTUKA
MPOJIYKTa peaKkuu. MakpOCKONMYECKUE XapaKTEPUCTUKU: TEMIIepaTypa IJIaBJICHUS U KUTICHUS,
nokasareib MPEeJIOMIICHHUs, TaHHble XpoMaTorpaduu M 3J€MEHTHOro aHanu3a. MolekylspHbie
xapakrepuctuku: cnekrpockonus AMP u UK. Enunnunas craaus cuntesa. CyOcTpart, peareHr,
pacTBOpuUTENb, KaTaau3aTop. Mexda3Hblil KaTanu3 U Mexga3Hble EePEHOCYUKH.
PacTBopuTesn, UX THUIIBI
KucnoTHO-OCHOBHBIE CBOMCTBa pacTBOpUTENEH, aBTONpoToiu3. [IoHSATHE O CymepKucioTax,
IpUMEpPBl peakUMil B CynepKuciblx cpenax. OCHOBaHUS, HCIOJIb3yEMbIE B OpPraHMYECKOM
CUHTE3€: IIEJNOYM, TUAPUIbI, aMUIbl, 3aMEIIEHHbIE aMH/Ibl IIETOYHBIX METaJIOB, TPETUYHBIE
amMuHbl. [loHSITHE O CYNMEepOCHOBAHMSIX: PACTBOPHI THAPOKCUAA KaIHUS U TPET-OyTWiara Kaius
B JIMCO. Cynepkpurudeckue >XUIkocTH ((arouapl) Kak pacTBopuTend. PactBopurenw,
UCTIOJIb3yeMble B OPraHUYECKOM CHHTE3€e: AMATHIIOBBIN 3¢up (3¢up), rerparuapodypan (TI'D),
STUJIOBBIA CIIUPT (CHHUPT), METHJIOBBIN CIUPT (METAHOIM), alleTOH, O€H30J1, TOIYOJ, XJI0pohopM,
TeKcaH, MeTpoieHbt a¢up, aumeruncyabporcua (IAMCO), mumerundopmamun (JMDA).
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[Ipumecu, copepxamuecs B PacTBOPUTENSAX, TOKCHUKOJIOTMYECKUE CBeAeHUS. MeTobl
MIPUTOTOBJICHUS “a0COMIOTHBIX pacTBopuTeneit: a¢up, TT'D, rekcan, 3TaHom, X10pohopM.
Oxkucienune

Peakuuu oxucnenus. OKUCIUTENN U KaTaIU3aTopbl MpolrieccoB okuciaeHus. Okucnenue 0eH3ona,
HaTamMHa M aHTpaleHa [0 AapOMaTHYEeCKOMY Kojblly. OKucieHue OOKOBBIX —Iemei
AIKWIAPEHOB M TEeTEPOLMKINYECKUX COECIUHEHHM OO0 aiubJAeTuAOB M KapOOHOBBIX KHCIOT.
[losnyyeHne HUKOTMHOBOW KHMCIOTHI. ABTOOKHCIEHHE. MeXaHU3M peaKklMHU OKHUCIEHHs Kymoda.
OkucneHue cepycoaepKanx cCoeMHECHUM.

Boccranosiienue

Peakimun BoccranoBieHus. Kiaccudukammss MeTomoB BoccTaHOBJIEHUsA. BoccraHoBieHue
MeTaJUlaMH U HMX COJIIMH. BoccraHoBieHHE KapOOHUIIBHBIX COEAMHEHHH, CIOXHBIX 3(PHPOB,
HUTPOCOEUHEHHI, OPraHMYE€CKUX TaJOTeHUIOB, a30 - M JUa30COCAUHEHUN. MexaHu3Mbl
peakiuii  BOCCTAHOBJEHUS  METaUlaMd M TUIpuaamMu  MetauioB.  Karamutuyeckoe
BOCCTAHOBJICHHE MOJIEKYJISIPHBIM BOAOpPOJIOM. JIOCTOMHCTBA W HEAOCTaTKH 3TOT0 METOja.
Xapakrepuctuka karanuzaropoB. Hukens Penes, xkaramusarop JIlunanapa. MexaHusm peaxkiuu.
BoccranoBurenbHO€ aMUHHpOBaHUE KapOOHWIBHBIX COeIMHEHUH. TexHuKa 0e30MacHOCTH MpU
IIPOBEJEHUH MIPOLIECCOB BOCCTAHOBJIEHUS HA IIPOU3BO/ICTBE.

HutpoBaHnue U HUTPO3UPOBaHHE

OOue cBefeHUsT M cxema mpoliecca HUTpoBaHUs. HuTpyromue areHTbl. MexaHU3M peakiiu
HUTpOBaHus. BrnusHue pa3inuuHbIX (aKkTOpOB Ha MPOLIECC HUTPOBaHUS (TeMIEpaTypa, Bpems
peakuuu, xapakrep cydocTpaTa, XapakTep HUTPYIONIETO areHTta, karaau3atopbl). COOTHOIIEHUE
peareHToB B peakuuu HUTpoBaHMs. [loGouHble mporecchl mpu HUTpoBaHMH. HutpoBanue
yriaeBoaopoaoB. CrocoObl pasfeneHuss H30MEPHBIX HUTPOCOCIMHEHMH W HMX OYMCTKA.
HutpoBanue XJIOpmpou3BOAHBIX M pa3felieHue NpOAYKTOB peakuuu. HuTpoBaHue amMHHOB.
HutpoBanue cynb(QOKHUCIOT U BbIIEIEHUE HUTPOCYIb(POKUCIOT. TEeXHOMOTHS KPUCTAIUTU3ALINH,
pPa3TOHKM ¥ OYMUCTKH HUTpocoeauHeHud. (OCHOBHBIE CrocoObl HUTpoBaHHs. [lomydeHue
JUHUTPOOEH301a, HHUTPOTOJIYOJIOB, AMHUTPOXIOPOEH30J1a, HUTPOCYIb(POKUCIOT HadTaIMHA.
HutpoBanue BOIHOW a30THOM KHUCIOTOM TUpeHa, 3(UpPOB ruapoxuHOHA. Cxema peakiuu
HUTpO3upoBaHus. HwurtposupoBanue ¢eHONOB U aMUHOB. MeXaHU3M HUTPO3UPOBAHUS
BTOPUYHBIX M TPETHYHBIX JKUPHO-APOMATHUYECKUX AaMHMHOB. XapakTepHble CBOMCTBa
HUTPO30COEIUHEHUN U UX IPUMEHEHHE.

CyJab(pupoBanue u cyJb(PoXJJOpUpoOBaHHe

Hemn BBenmeHust cyabQoOrpynmbsl B oOpraHmdyeckue coenmHeHus. OOmas cxema mporecca
cynspupoBanus. Cynphupyromue areHTbl. MexaHu3M peakiuu cyiabhupoBaHus. BnusHue
pa3TUYHBIX (PAKTOPOB HA TPOIECC CYyIb(PUPOBaHUs (KOHIICHTpAIUsl KHCIOTHI, TeMIepaTypa,
BpeMsi peakiuu). 3HauyeHHWE KOHIECHTpAIMU OTPaOOTaHHOW KHUCIOTHI («-CYyJIbMUPOBAHUSY).
[IpaBuna pasmemieHus Cyiab(porpyni B HadTaIMHOBOM sape (mpaBuio ApMcTpoHra-Bunna).
CynshupoBanue B TPHUCYTCTBHHM KaTanu3aTopoB. OCHOBHBIE CHOCOOBI CyiIb(pHpOBaHMS.
CynbpupoBanue B KUAKOM Qa3e cepHoW kuciaotod wuinm oneymoMm. CynbpupoBaHue
ra3oo0pasHpiM  cepHbM  aHruapuaoM. CynbdupoBaHue B mapax, TEXHOJIOTHYECKHE
U OKOHOMHUYECKHE TpeumylnecTBa dToro wmeroaa. CynbpupoBaHHE aMHUHOB METOJOM
«3aneKaHusi». Metoabl BbACNEHUS CyIb()OKUCIOT: BhICAIMBaHKUE, U3BECTKOBaHUE. Paznenenue
U30MepHBIX cynbpokucior. CynbpupoBaHHE BAXKHEUIINX apOMATHUYECKUX COCIAMHEHHIA:
OceH3071a, TOJIyoJia, HUTPOOEH30J1a, aHWJIWHA, HadTadMHA W €ro MPOW3BOAHBIX, AHTPAXWHOHA.
CynepoxaopupoBanue. MexaHu3M  peakumud. YCJIOBUS M CIOCOOBI  MPOBEICHUSA
cynbdoxmopupoBanus. TexHuka 0€30MaCHOCTA TPH MPOBEIACHUH TMPOIECCOB CYIbOUPOBAHUS
u cynbdoxaopupoBanus. [IpuMenenne cyab(OKHCIOT U UX MPOU3BOHBIX

I'asiorennpoBanue

lNanorenupytomme areHThl. ['anorenupoBanue B AApo U B OOKOBYIO Lelb. MeXaHU3Mbl peaKIii
TaJIOTEHUPOBAHUS B SIIpO U OOKOBYIO LieNb. BiusHue pa3nuyHbIXx (PaKkTOpOB Ha Mpoliecc
TaJIOTEHUPOBAaHUS (TEMIepaTypa, KaTalu3aTopbl, o0nydeHne). XIOpUPOBAHHE apOMAaTHYECKUX
VIJIEBOJOPOAOB M HUX TMPOU3BOJAHBIX. XJlopupoBaHHe ¢eHoJoB U aMuHOB. [lomydenue

116



TaJIOTEHIIPOU3BOJHBIX ~ AHTPAXWHOHOBOTO  psna. OCHOBHBIE CTaauU  IPOMBIIIJIEHHOIO
XJIOPDUPOBAHMSI apeHOB. TEXHOJOTMYECKHE CXEMbl XJIOPHpPOBaHHUS OeH30lla M TOJyoJa
(mo xouspIly U B OOKOBYIO 1emb). TpeOoBaHus, mpeabsBiIsieMble K anmnaparype. bpomupoBanue
u nogupoBanue. [loxydenre GpTopnpon3BOIHBIX aPOMATHUYECKUX COSTUHEHUI.
JAua3zoTupoBaHue U MpeBpallleHue AUA30COeAUHECHUN

MexaHu3M peakuuu IUa30TUPOBaHUs. Y CIIOBUS NMPOBEACHUS peakiuu. BiusHue temneparypsl
U KUCJIOTHOCTH cpenbl. CBoMcTBa coneil aua3zonus. [IpeBpamienne nuaszocoenuuenuii. Peakuus
a30co4eTaHus, €€ MexaHu3M. A30- U JUa30COCTABIISIONIME. 3aMEHa JUa30rPYIIIbl Ha BOJOPO,
TUAPOKCWI, TaJIOTeHbl, LUaHOrpymmy. BoccraHoBiaeHue coned auasoHus. llomydenwue
dbeHunTuapaznHa.

AJIKW/IMPOBaHNUe U AWJIMPOBaHUe

OO0mue mnpeACTaBI€HUS O PEAKIUSAX AIKWINPOBAHMS W AalWJIMPOBAHUA. AJIKIIMPOBAHUE
U alWJIMPOBaHUE YIIIEBOAOPOJOB. AJKUIMPOBAaHUE APOMATUYECKUX COEIMHEHUH. PeareHTHI
W KaTaJau3aTopbl, YCIOBUS M MEXAaHW3Mbl PEaKLUWUW AJIKUIMPOBAHHUS APEHOB. AJIKUIMPOBAHHE
no @punemo-Kpaprcy. AnkwimpoBaHue CHUPTaMM M alIKCHaMHU.  AJKHJIMPOBAaHHE
dbopManuHOM, MeEXaHM3M peakuud. Peaknus  XJIOPMETHIUPOBAaHUSA.  AJKUIUPOBaHUE
napauHOBBIX YIJIEBOJOPOJOB. MeXaHHM3Mbl AIKHIMPOBAHHS aNnni(aTHUECKUX COCAMHEHUI.
AunupoBaHHE apOMaTHYECKUX YIJEeBOIOpoaoB. KartanmzaToppl M peareHThl peakiui
anuIupoBaHus. MexaHu3M peakuuu ammiaupoBanus no Ppuupemto-Kpadprcy. WcnonbszoBanue
peakuuii auuIupOBaHUS Ui MOJIYYEHHs] KETOHOB, KapOOHOBBIX KHCIIOT, CIIOXKHBIX 3(HpOB,
OKCOKHCJIOT, T€TEpOLUKINYECKUX coennHeHuil. @opmunupoBanue. Peakunn ['arrepmana-Koxa,
Paiimepa-Tumana, Bunbcmaiiepa. KapookcunupoBanue ¢eH0IOB MO KoJiblly, peakius Komanoe-
HImuara. [Tpumepbl TPOMBIIIICHHBIX CHHTE30B. KX 3HaueHuwe. ANKuiMpoBaHHe (HEHOJIOB
YU apOMaTUYECKUX AMHHOB IO KOJIbLY. AJIKWIMPYIOLIIME areHThl. N-aJKWJIUpOBaHUE AMHHOB.
3aBUCUMOCTh PEAKIMOHHOW CIOCOOHOCTH aMHHOB M OT HX CTPOCHHS B PEAKLUAX
ankuiupoBaHus. O-anKUIupoBaHue TUAPOKCUTpymIbl. CpaBHEHUE PEAKIIMOHHON CIIOCOOHOCTH
apuIaMHUHOB U ()EHOJOB B PEAKIUAX AIKHIMPOBaHMUS. MeXaHU3MBbl peakuil aJKWINPOBAHUSL.
Kpurepun BbIOOpa aNKWIUPYIOMIMX AareHTOB. AIMJIMPOBAHUE AMHHOB W OKCHUCOCIUHCHHM.
Karanuzatopel M peareHTsl peaknuil auuiaupoBaHuss. MexaHusMbl peakuuil. CpaBHEHHE
PEaKIMOHHOW CIOCOOHOCTH apOMAaTUYECKHMX aMUHOB H ()EHOJOB, CHUPTOB U (PEHOJOB
B PEAKLUAX allUINPOBAHMUS.

I'mapokcuiupoBane 1 aAMHUHUPOBAHH e

OOme mpencTaBleHHsT O PEaKUUsAX THIPOKCHIMPOBAHUS M aMUHHPOBAaHUA. MeXaHM3M
peakuuu. HykieopunbHoe 3amenieHue cyibGorpymnmnbl. Peakmus meI04yHOro IJiaBiIeHUS
CYIb(OKHUCIIOT. Brinenenue TUIPOKCUCOEIUHEHUHN. 3amelieHue CyIb(OrpyIIIEI
Ha aMHUHOTPYMIY CIUIABJICHUEM CYIb()OKHUCIOT ¢ aMUAOM HATpUs U IMpH JAECUCTBUU aMMHUaKa.
3aMelleHne TajoreHOB Ha THJIPOKCH-, QJIKOKCHM- W aMHHOIPYNIy B apOMaTHYECKHX
U anudaTUuecKux CcoenuHeHHsX. BiusHue mnpupoabl cyOcTpaTa W TajJloreHa Ha CKOPOCTh
peakuuu 3amMemieHus. KaranuzaTopel B peakmusaX 3aMEUIEHHs XJopa TUAPOKCUIPYIMIION.
[Ipumepsl  NPOMBINUIEHHBIX  CHHTE30B. 3aMEIICHHE TaJOr€HOB B  aKTMBHPOBAHHBIX
apuiIrajoreHuiax M TeTepOLMKINYECKUX COeAUHEHMsIX. Mexann3m peakuuu. B3aumnble
NpEBpaIlEHUs] aMUHO- M THAPOKCHCOeAuHEHUH. KHUCIOTHBIN TMApPONIN3 aMHUHOTPYIIIBI.
AMHMHUPOBAHHE OKCHUCOEAMHEHUN aMMHUaKoM WIM cojiiMu amMMoHus. Peakmusi Byxepepa.
3ameleHue HUTPOTPYIIbl B apOMaTHUYECKUX COEANHEHUAX. 3aMEIIeHNEe aMUHO- 1 AMMOHHEBBIX
rpynn.  ApuJaMHHUpOBaHME  WiIM  apamuHupoBaHue. [lomydeHnue — nudeHHIaMHHA,
N-apunnadtuiamuaoB. HykineoduibHoe 3aMmelieHue aromMa BOAOPOJA B T€TEPOLUKINYECKUX
Y apOMaTHUYECKUX COECIUHEHMSX, COAEPKAIINX IEKTPOHOAKLEITOPHBIE 3aMECTUTEIH.
3amuTHBIE IPYNIIBI B OPraHM4YeCKOM CHHTe3e

3ammra CiMpPTOB OOpPa30BaHMEM MPOCTBIX M CIOXKHBIX A(PHUPOB. AlleTanbHas M KeTaJbHas
3alllTa JUOJIOB. 3almTa KapOOKCHJIBHOW W KapOOHWJIBHOW Tpymnm. 3amuTa aMUHOTPYIIT
(OeH3MIIOKCUKAapOOHMIIbHAS, TPUTWIIbHAS, AalleTWIbHAasA). 3alMTa KpaTHBIX CBsizell. Bribop
HEOOXOIUMOM 3aIUThl U yJAJICHHUE 3alIUTHBIX TPYIII.
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Metoab! 00pa3oBaHus yIJIepoA-yIJIepOIHOI CBA3H
KoHgeHcanuy  apwirajloreHuZoB €  HENPEAEIbHBIMA  COCIMHEHMSMH, KaTalu3upyeMble
COCAUHCHUAMU TIIaJIJ1agus. Mexanu3Mel peaKLII/II\/JI. PCaKLII/II/I KOHACH CAaIInu Kap6OHI/IHI>HI:IX
coeMHeHu: anpaoapHas, Kngitzena-llImuara, [lepkuna, Muxasnsg. MexaHU3Mbl 3TUX peakIlHil.
PeaKI_[I/II/I MUKIIOMPUCOCANHCHUA aJIKCHOB.

4. Komnerenuunu, (popMmupyembie B pe3yjibTaTe 0CBOCHUS U CIUIINHBI:

° CHOC06HOCTB HUCITOJb30BAThH MOJIYYCHHBIC 3HaHUA TCOPCTUUCCKUX OCHOB
byHIaMEHTAIBHBIX PA3/eIOB XUMHUH TIPH pelieHnun npodeccuoHanbHbx 3a1ad (OIIK-1);
° BJIAAICHUC HAaBbIKAMU XHUMHYCCKOI'0 OKCIICPUMCHTA, OCHOBHBIMU CHUHTCTUYCCKUMU

U AQHAJIMTUYCCKUMHU MCTOAAMU TIOJYUCHUSA W HCCICHNOBAHHA XHUMHYCCKUX BCIICCTB U
peakmuit (OI1K-2);

° BIQJIeTh 0Aa30BBHIMH HABBIKAMH HCIOJB30BAHUS COBPEMEHHOW ammapaTypbl IpHU
MpoBeICHUM Hay4yHBIX uccneaoanuit (I11K-2);
° BIIQJICTh METOJIaMH O€30TMacHOTO OOpalieHusi ¢ XMMHUYECKUMU MaTepHalaMH C Y4eTOM

ux ¢uzndeckux u xumudeckux cBorcts (I1K-7).
5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pe3ynbraTe 0CBOCHHS IUCHUIUIMHBI CTYICHT A0JIKEeH:

3Hamb:

o METO/Ibl BBeIeHUS (DYHKIIMOHAJIBHBIX TPYIIN B OPraHU4YEeCKHE MOJIEKYJIbL;;

o MEXaHHU3MBbl U3YUYEHHBIX OpPraHUUYECKHUX PEaKIIHii;

o OCHOBBI B3aUMHBIX IPEBPAIICHUAX OPTraHUYECKUX COCAMHECHUI;

ymembp:

o coOupaTh YCTAaHOBKH JIJIsl CHHTE3a U IPOBOAUTH HEOOXOIUMBbIE PACUEThI;

. 00pabaThIBaTh, aHATU3UPOBATH M OPOPMIISTH PE3YJIBTATHl DKCIIEPUMEHTA;

o CaMOCTOSITENIbHO COCTaBJIATh M AHAIM3HPOBATh METOJUKY CHHTE3a OpPraHUYECKOTO
COCJIMHEHUS;

o CUHTE3UPOBATh, BBIJACIATH M OUYHUIIATh MPOIYKTHl OPraHUYECKOrO0 CHHTE3a, OMPEACIUTh
CTETICHb UX OYUCTKH;

enaoemsn:

o HABBIKAMU CHHTE3a U OYUCTKH OPTaHUYECKUX COCTUHEHHM.

6. O01mast TpPy10eMKOCTh JUCHUIJINHBI:

3 3auetnbie equHUIB (108 gacoB).

7. ®opMa KOHTPOJIA:

[IpomexxyTodHast arTecTamus — dk3aMeH (5 ceMm.).

BBeneHne B HAHOXUMHI0 U HAHOTEXHOJIOTHIO

1. MecTo nucuUIIMHbI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOTrPaMMbl

Hucuunnuna «BBeleHne B HAHOXUMHUIO M HAHOTEXHOJIOTMIO» BXOJUT B BapUATHUBHYIO
gacTh 0s10ka b1 «/lucrumauael (MOaysHM)» Kak AucIiuIuinHa o Beioopy b1.B.JIB.9.1.

2. llesb 0CBOEHUS TMCHUILIHHBI:

o dbopMupoBaHue y CTYIACHTOB KOMIUIeKca (yHIaMEHTAlbHBIX  IpEACTaBICHUH,
COCTaBJISIIOLIMX OCHOBY OJHOTO M3 HaumOojiee BOCTPEOOBAHHBIX B HACTOALIEE BpeMs
HaIlpaBJICHUN MaTEepUATIOBEICHUSI — HAHOXUMHUHU U HAHOTEXHOJIOTHH.

3. Kpartkoe cogep:xanue JUCUMILIMHBI

ba3oBble TepMHUHBI U IOHATHS

Onpenenenue TOHSTUNA: HAHOHAayKa, HAHOTEXHOJIOTHS, HAHOYACTUIA, HAHOCTPYKTYpa.

Hanomarepuansl. Kputepun  omnpeneneHuss HaHOMATEpUANOB:  KPUTHYECKUH  pa3mep

u QyHKIIMOHANBHBIE cBoMcTBa. Knaccudukamus nanomarepuanoB: 0D-, 1D-, 2D-CTpyKTypsl.

KBaHTOBBIE TOUKH, KBAHTOBBIE MPOBOJIOKH M KBAHTOBBIE KOJIOILIBI.

HyJabMepHble HAHOCTPYKTYPHPOBAHHbIE MAaTePUAJIbI

Hanokpucramnet u  HaHokmactepol. Cramgum  pocta 3epeH  KkpuctamuioB. CrocoOsl

KOHTPOJIMPYEMOT'O TMOJYYEHHs] HAaHOKPHUCTAJUIOB. ['paHMIIBI 3€peH B HAHOKpHUCTAJLIaX.
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[TonyyeHne MOHOJMTHBIX MAaTEPUATIOB B HAHOKPUCTALIMYECKOM COCTOSIHMM. Da3oBble
Nepexo/ibl B HAHOKPUCTAJUIMYECKOM COCTOSIHUU. JleopMallioHHbIE U JIACTUYECKUE CBOMCTBA
HAaHOMAaTEPHUAJIOB.

OnaHoO- ¥ IByMepHbIe HAHOCTPYKTYPHMPOBAHHBIE MATEPHAJIbI

HanotpyOku u HaHOHUTU. YTJIEPOIHBIE HAHOTPYOKHU: CTPOEHUE, METONbI IOJTYYCHUS
U pazfeneHus. MexaHu3Mbl pocta HaHOTPYOOK. OHOCTEHHbIE U MHOTOCTEHHbIE HAaHOTPYOKHU.
Mexanudeckue W 3JEKTPOPHU3MUECKHUE CBOWCTBA YIJIEPOAHBIX HAHOTpYyOok. HaHoHUTH
Ha OCHOBE METAJUVIOB M CIJIaBOB: METOJbI IMOJIyYeHHS M MexaHu3Mbl pocta. CrocoObl
COCTMHEHUS] HAHOHUTEH B 00JIee CIIOKHBIE CTPYKTYPHI.

Toukue IUICHKH. Camocobuparoriuecs MOHOCJIOH. TeMIuIaTHBIN CHUHTE3
HAaHOCTPYKTYPUPOBAHHBIX IUICHOK Ha OCHOBE JUOKCHUJA KPEMHHUS. IJIEKTPOXUMUYECKUE
NOAXOABl K TIIOJYYEHUIO HAHOKPUCTAINIMYECKUX NOKPBITHNA. Pacmax CHOHUCTBIX CTPYKTYyp
Ha OT/ENBHBIC CIIOM B HEBOJHBIX pacTBopuTeisx B npucyrctBun [IAB. COopka MHOTOCIOWHBIX
CTPYKTYPp.

CuHTe3 HaHOMAaTepHAaJIOB

Hcropust pa3BUTHS METOJAOB CUHTE3a HAHOKPUCTAUIMYECKUX MAaTepuajgoB. MeXaHOXUMUYECKHE
MeTOIbI. MeTobl KOHAeHcalwu u3 razoBoil ¢azel: CVD, minazmeHHas qyra, KOHTPOIHPYEeMOe
ropeHue. XuMHUYECKHE METOJbl CHHTE3a — 30Jb-TelIb METOJ, *XHuaAKoda3Hbld cuHTe3. CuHTE3
B KOJUIOMAHBIX MHIlEIUIaX. TeMIUIaTHBIM CHHTE3 HaHOMATEpHAJIOB M HAaHOCTPYKTYp. [loaxossl,
OCHOBaHHbIE Ha TNpUHLUIE caMOocOOpkH. IIpUHLMIBI CHHTE3a CIOXHBIX HAHOCTPYKTYP.
HanoctpykTypsl «1apo B 00omoukey». Mepapxudeckue HAaHOCTPYKTYPHI.

MeTtoanl Mcce10BAHUA HAHOO0HLEKTOB

CnexkTpanbHble METOAbl — CIEKTPbl TOTJIOMIEHUS U JIOMUHECHEHIHH. CHeKTpOCKONus
KOMOWHAIMOHHOTO paccessHuss. Marautabsie Metoasl. SQUID marneromerpus. Meton SMP.
MeccbayspoBcKasi CHEKTPOCKONHUs. MeToabl aTOMHO-CHJIOBOM W CKaHUPYIIEH TYHHEJIbHOM
MUKpockonuu. lIpocBeunBaroniasi d3JIEKTpOHHAs MMKPOCKONMS  BBICOKOIO  Pa3pelLCHHUS.
MainoyrioBoe paccessHue HEUTPOHOB U PEHTI€HOBCKHUX JIy4eH.

DU3NKO-XUMHS HAHOCTPYKTYPHPOBAHHBIX MATEPHATIOB

DHEpPreTUYecKOe  COCTOSIHUE  TOBEPXHOCTU.  BaleHTHO-HEHACHIIIEHHBIE  COCTOSIHHUSL.
TepmoanHamuka noBepxXxHOCTU. IIpomecchl Ha MOBEPXHOCTHM U B MPHUIIOBEPXHOCTHBIX CIIOSX;
azcopOIus u AecopOIs; peKOHCTPYKIUS U pelakcanus moBepxHocTeil. OCHOBBI (hU3UYeCKO
XUMHUU HAaHOCUCTEM.

OcHoBHbIE TP00J1eMbl HAHOXUMHUH

Bnusnue pasmepa wacTHll Ha OCOOEHHOCTHM HUX XHMHUYECKHX CBOWCTB M PEAKUUOHHYIO
criocobHOoCTh. Pasmepnsie 3¢ dextsl. [IpobiieMbl YyCTOMYMBOCTH HAHOYACTUIl U MX ACCOILIUATOB;
dakTopsel, 00ycIaBIMBaKONINE CTAOUIBHOCTE. CITOCOOBI CTAaOMIM3AITMN HAHOYACTHII.
DOYyHKUUOHAJIbHBbIE CBOMCTBA HAHOMATEPHAJIOB

[TomympoBoHUKOBBIE ~ HaHOMaTepuaibl. (OCOOEHHOCTH 30HHOH  CTPYKTYphl  METAJUIOB
Y TOJIYITPOBOJIHUKOB B HAaHOKPUCTAJUTMYECKOM COCTOSIHUM. VI3MEHEeHHE IIUPUHBI 3alPEIICHHON
30HbI. OneHka pa3MepoB HAHOYACTUIl W3 CHEKTPaJIbHBIX JaHHbIX. KBaHTOBBIE BBIXOJBI
JIOMHUHECIECHIIUY IS PsJia TOJYIPOBOJHUKOBBIX HAHOCTPYKTYP.

TepMonnekTpuuecKue HaHOMaTepualdbl W HAHOMATEpUAIbl C BBICOKOM AUAJIEKTPUUECKOMN
MIPOHUIIAEMOCTHIO.

MaruutHele HaHOMarepuajibl. BiusHue pa3mepa 4YacTUMIl Ha MarHUTHbIE CBOMCTBa
deppomaraeTnkoB. OCHOBHBIC MapaMeTphl, 3aBHCAIINE OT pa3MepHoro (akrtopa. M3meHenue
KOSPUUTHUBHOM CHJIBI C YMEHBIIEHHWEM pa3Mepa MarHuTHOM  yactuubl. [lepexon
B cylepnapamMaroHuTHoe cocrosinue. OLeHKa pa3Mepa HaHOYACTHUIbl U3 JIaHHBIX MO MarHUTHOM
BOCITPUMMYHUBOCTH. MarHuTHbBIE CBOMCTBA aHU30TPOIHBIX HAHOYACTHII.

Mexannueckue cBoiicTBa. [loBbIlIEHME MPOYHOCTH HAHOKPUCTALIMYECKUX  METAJUIOB.
JledexTHOCTh BelIeCTBA B HAHOKPHUCTAUNIMYECKOM COCTOSHUHU. [lOoBBIlIEHHE MIaCTUYHOCTH
KepaMHUUYECKHX MaTepualoB B HAHOKPUCTANIMYECKOM cocTosiHuu. HaHomucneprupoBanue
METOJIOM CHUJIBHOTO J1e(hOpMallMOHHOTO BO3ICHCTBUSI.
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Baxneiimue 00J1acTH NPMMEHEeHUs HAHOMAaTePHAJIOB
Hanocencopsl. Hano- u mMonexkymnsipHas 3jeKTpoHUKa. DOTOHMKA. YCTPOMCTBA HAa KBAHTOBBIX
TOYKax — JIa3Cpbl, CBCTOAMUOIBI. 3H€KTpOHHH€ MEXaHHUYECCKUE CHUCTEMBI. yCTpOfICTBB. JJISL
xpaHeHus uHpopmanuu. Katanuruyeckue cCUCTEMBI.
Hanokomno3utusle marepuansl. Kinaccudukanys HaHOKOMIIO3UTOB (10 XUMHUYECKOW MPUPOE
MaTpulbl, 0 GopMe U XapaKTepy HaIOJHUTENeH U3 HaHOYacTull). HaHOKOMIIO3UTHI osumep —
HCOpPTraHUYCCKas HAaHOYaCTHLIA. HaHO‘-IaCTI/II_[BI B HCOPraHMYCCKUX MaTpHUIlaX.
buonornueckne Hanomarepuanbl. KocTh KkKak OHMOJIOTHYECKM HAHOKOMITO3HMT. [loaxossr
K TOJYYCHHIO HAHOCTPYKTYp Ha OCHOBe OmoMonekyn. KomrmiieMeHTapHOCTh U camocOopKa.
Heoprannueckue HaHoMaTepuaabl U OHOCOBMECTUMOCTh. lcmoib30BaHHME HEOPraHUYECKHX
HaHOMATCPpUAJIIOB [JIsI OUArHOCTUKH, JICHCHUA U HOOCTAaBKH JICKAPCTBCHHBLIX TMIPCIIAPATOB.
bHOTEXHOJIOrMY 1 HAHOMEINLIMHA.
IIpou3BOACTBO HAHOMATEPHAJIOB
PeiHOoK HaHOMaTepraioB. IHHOBalIMOHHBIE TEXHONOTUU. HAyCTpUss HAHOMAaTEpPHAIIOB.

4. Komnerenuuu, popmupyemMsblie B pe3yibTaTe 0CBOCHUS JUCHUIIMHBI:

o CIIOCOOHOCTh HCIIOJIb30BATh MOJIyYEHHbIE ~ 3HAHMSI  TEOPETUYECKUX OCHOB
dbyHIaMEHTAIBHBIX Pa3elioB XUMUHU TIPU pelieHuu npodeccuonanbabix 3aaad (OITK-1);

. CIIOCOOHOCTh K TOWCKY M TEPBHYHOM 00pabOTKE HAyYHOH W HAYYHO-TEXHHUYECKOU
nndopmanuu (OI1K-5);

° BJIQ/IETh CUCTEMOM (yHIaMEeHTaNbHBIX XuMuieckux noustuid (I1K-3).

5. Ilnanupyemsle pe3yJbTaThl 00y4eHHs
B pesynbpraTe 0CBOCHMS IUCHUIUIMHBI CTYACHT A0JIZKeH:

3Hamb:

® MCCTO HAHOXUMHUH 1 HAHOTCXHOJIOTHHU B CUCTEMC HAYK;

® OCHOBHBIC TCOPECTUUCCKHUEC ITOJIOKCHUA U ITIOHATHA HAHOXUMHUHN U HAHOTCXHOJIOT'HH

® CYIITHOCTH peammﬁ " IPpOLECCOB, UCITOJIB3YEMbIX B HAHOXHUMHWHU U HAHOTCXHOJIOT'UH,

® IMPUHIHUIIBI U 0071aCTH UCHOJIL30BaHUS OCHOBHBIX METOJ0B HAHOXHMMHH U HAHOTCXHOJIOTNH

(XuMHYECKUX, PU3NIECKUX ).

ymemp:

° MIPUMEHSATH OCHOBHBIE MOJIOKCHUSI ¥ TIOHATHSI HAHOXUMUU U HAHOTEXHOJIOTHH;

° YCTaHaBIUBAThH CBSI3b MEX]ly CBOMCTBAMHU U CTPYKTYpPO HAHOMATEpPUAJIOB;

° BBISIBJIITh TECHYIO CBSI3b TEXHOJOTHMU HW3TOTOBJIICHHUS W TOCIEAYIOIIEH HSKCIUTyaTaluu
HAHOCTPYKTYPHBIX MaT€pUaJOB.

é1a0ems:

° METOJI0JIOTHEH BEIOOpA METOIOB TOTYUYSHHS M UCCIIEI0OBAHUSI HAHOMATEPHAJIOB;

° HABBIKAMH MX NIPUMEHEHUS,

° OCHOBaMH HAaHOTEXHOJOTUU KaK HaIpaBJICHUS MaTEPUAIOBEICHUSI.

6. O01mast TpPy10eMKOCTh JUCHUIJINHBI:

3 3auetnbie equHUIBI (108 gacoB).

7. ®opMa KOHTPOJIA:

[TpomexxyTouHast arrectamnus — 3a4et (7 cem.).

Hpuxkiaagnas xumus

1. MecTo nucuUIIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOTrPaMMbl

Huctmmumaa  «[IpuknmangHas XuMmus» BXOJUT B BapHaTHBHYIO 4YacTh Oioka bl
«/Inctmmumab! (MOIyNH)» Kak AucHuIuinHa mo Beioopy b1.B.J1B.9.2.

2. llesb 0CBOEHUS TMCHUILIHHBI:

. (GbopMHpOBaHNE CUCTEMHBIX 3HaHUN 00 OCHOBHBIX HAIIPaBJICHUAX XMUMM3AIMH 3KOHOMUKHU
U COIMAIILHO-OBITOBOM cepbl Ha Pa3NUYHBIX YPOBHSIX YCBOCHHS Marepuaia, pa3BUTHE
CHeIMaIM3UPOBAaHHBIX YMEHUI 1 HaBBIKOB, a TAK)Ke MPO(eCCUOHATLHON aKTUBHOCTH.

3. KpaTkoe comepxkanue Q¥ CHUIIHHbBI
XuMH4YecKHe aceKThI CO3IAHNUS U IKCILTyaTAllUN MaTepHAJIOB

120



MertamnoBenenue. TexHomorus cranu u aeruposanue. Kinaccudukanum n cBOWCTBA CIUIaBOB.
XuMmus cunukatoB. [Ipou3BOACTBO BsDKYIIMX BemlecTB, MX BHAbl. CTEKIO M KepamHKa.
Crpoiimarepuasl.
Xumus nonumepoB. lloaumepHble KOMIIO3UTBHI, OCHOBBI WX CO3JaHUS U OKCIUTyaTalUH.
UccnenoBanne ¢u3nueckux ©  (PU3UKO-XMMUYECKUX CBOWCTB HauboJiee HCIOJIb3YeMbIX
Pa3HOBUAHOCTEH MOJIMMEPHBIX MaTepUaIoB
BricokoaHepreTnueckne KOMIO3UTBHL. OCHOBBI TEOpUU B3PbIBUATHIX BEIIECTB M HAIMAIMOB,
KJIacCU(pUKalus U IPUMEHEHHE.
XuMH3aIUA JHEPreTUKH
ConuanbHble 1 dKOHOMHYECKHE TTPOOIEeMBbI COBPEMEHHON AHepreTuku. JloOpua u mepepadoTka
TPaJULMOHHBIX BHJIOB TOIUIMBA. AJIbTEpHAaTHBHbIE MCTOYHMKM OHepruu. llepcriekTuBHBbIE
HaIpPaBJICHUS Pa3BUTHS SHEPTETUKH.
XuMH3aus CeJbLCKOro X03icTBa
Munepanbuble yaoOpenus. TexHonorus, kinaccudukaiusi, TpUMEHEHHE M TPOOJIEMBI UX
UCIIOJIb30BaHUsA. XMMHMUYECKHE CpEICTBA  3AIUMUTHI  CEIbXO3SIMICTBEHHOIO  HA3HAYEHUS.
Knaccudukanus XUMHUYECKUX CPEICTB 3alIUTHI, WX IOJY4Y€HHE M HCIoJb30BaHHEe. CrocoObl
MHTECHCU(UKAIIMY COBPEMEHHOTO BEJICHHS CEIIbCKOTO XO035HCTBA.
Xumuszanus ObITOBOM chepbl
Xumust cpeactB ruruensl. Jlereprentst 1 CMC. Dkonorudyeckue npodiieMbl U MEIUIIUHCKUE
acnekTel ux npumeHeHus. dapmarenBTuka, apmmpenapaTsl U nuiieBble a00aBku. [lumieBsie
Kpacutenu. Bunel, knaccudpukamus u cranaaptel. CoBpeMeHHbIe TpeOOBaHHUS U MEPCIIEKTUBBI
CO3/IaHHUA.
4. Komnerennun, gopmupyembie B pe3yJibTaTe 0CBOCHHUSI AUCHHUIIINHBIL
o CIOCOOEH HCIOJIb30BaTh IMOJIyUEHHBIE 3HAHHS TEOPETUYECKUX OCHOB (PYHAaMEHTAJIbHBIX
pa3nenoB XUMUU NpH perieHuu npodeccrnonansubix 3aga4d (OITK-1).
5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pe3ynbraTe 0CBOCHMSI IUCHUIUIMHBI CTY/ACHT A0JIKEeH:
3HamMy:
o OCHOBHBIE HAIIPABJICHUS U TEHACHLUU XUMU3AIMH COBPEMEHHON 3KOHOMUKU;
. OCHOBHBIE ITOHATHS U YCIIOBUS OCYILECTBICHUS XUMU3ALNY;
ymembw:
®  YCTaHaBIMBaTh CBSI3b MEXAY 3HAHUSMU OCHOB XHMHUU U O0JIACTIMU NPHUMEHEHUs
XUMHYSCKHUX 3HAHUM;

®  [PUMCHATh 3HAHUS IO NPUKIAIHOM XUMHUHM IS TUIAHUPOBAHUS M OCYIIECTBIICHUS
po(hecCHOHANEHOU e TEILHOCTH,

enaoemsn:

e  HaBbIKAMH HCIIOJb30BAHUS B MPAKTHYECKOW JCATEIBHOCTH XHUMHYCCKHX 3aKOHOB,

NPUHIUIIOB, SKCIEPUMEHTAILHBIX METOJOB M TEXHOJOTHYECKUX IPUEMOB, a TaKKe
XUMHUYECKHX TPOIYKTOB B Pa3IUYHBIX OTPACISIX 3KOHOMHKM U COLHUAIbHO-OBITOBOMN
cdepe.

6. O0mas TPy10€eMKOCTh AU CIUIIJINHBI:

3 3auetHbie eguHUIBI (108 yacoB).

7. @opmMa KOHTPOJIAA:

[IpomerxxyTounas arrectanus — 3a4eT (7 ceM.).

MeTo0/10J10TUsI 1 METOAMKA HAYYHBIX MCCJIeI0OBAHU

1. MecTo tucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl

Huctumimaa «MeTofojoruss M METOAMKA HAy4yHBIX HCCIEIOBAaHUI» BXOAUT B
BapHaTUBHYIO YacTh Onoka bl «/lucrurmumebel (Momynw)» Kak AUCHUIUIMHA TIO BBIOOPY
b1.B./IB.10.4.

2. llenb ocBOCHUSI AMCUMILJINHBI:
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. dbopMupoBaHHE Yy CTYACHTOB 3HAaHWW, YMEHUH U HaBBIKOB II0 OCHOBaM Hay4HO-
HCCJIEIOBATENLCKOM paboThl, €e OpraHu3allid W METOAMKH IPOBEJIEHUS BO BpeMs
o0OyuyeHHs B By3e, B JalbHeiel npodeccuoHanbHOM NesITeIbHOCTH.

3. Kpartkoe cogep:xanue JUCUMIIIMHBI

MeTomosornuyecKkue 0OCHOBbI HAYYHOT0 MCCJICIOBAHUS

Buael HaydHbIX HcclenoBaHUM B LieJoM U B oOpa3oBanuu. Pednexuus B uccienoBaHuu

U MPaKTUYECKOW NeATeNnbHOCTH menarora. Haydnoe uccienoBanue B oOpasoBaHuu. OCHOBHBIC

IPOTUBOPEUMs] U TpoOJeMbl, HaydyHOro wuccienoBanus. OrmnpeneneHHe BapHAHTOB JIOTHKHU

HAYyYHOTO HWCCIEI0BaHusA, (OPMYIMPOBOK OOBEKTAa M TpeaMeTa. PackpbITHe uaeu, 3aMbicliia

U ymMeHue (opMynHpoBaTh BapUaHTBl TMIOTE3bl HMccienoBaHus. OmnpeaeneHue W pazpadboTka

OCHOBHBIX TOHSTHH M KaTerOpHuil, ONpEeAeNAIONINX CYTh HMCCIEIOBAaHUA. YYacTHE B HAy4YHO-

HCCJIEI0BATEIbCKOM padorTe.

[Ipupona u ¢GyHKIUM, TEOPETUYECKHE OCHOBBI M MPOOIEMATHKAa COBPEMEHHBIX HAayUHBIX

ucCleoBaHUM B 00pa3zoBaHUHM. VICTOUYHMKHM U YCIOBUSL HCCIIEOBATEIBCKOIO TOMCKA.

Opranuzanus ONBITHO- TOUCKOBOM HCCIEIOBATENbCKOW paboOThl B 00pa30BATEIbHBIX

yupexaeHusx. KoMieke MeToa0B Hay4YHOT O UCCIIEI0BAHUS

Kiaaccupukanussi MerogoB HaydyHOro mno3HaHus: ¢uiuocodekue, oOUIeHAYYHBbIE,

YaCTHOHAYYHBbIE, JUCHUIIIMHAPHbIC U MEKIMCUUIIIMHAPHBIE METOAbI U MOAX0AbI

TeopeTnyeckrue M MPAKTUYECKUE METOAbl HAYYHBIX HCCIEJAOBAaHUWA. Y4YacTUE€ B HAY4YHO-

npakTUdeckux KoHdepeHuusx. KypcoBoit mpoekt kak ¢opma ydacTus B HaydHO-

uccienaoBarenbekoil  padore. CTpykTypa HaAy4YHO-HCCIIENOBATEIBLCKOM pabOThl CTYJICHTA.

CocraBnenue miaHa paboThl, CIIOCOOBI HAMMMCAHUS TEKCTA, CIIOCOOBI M TEXHUKA IIUTUPOBAHUS.

Ctwiib MBJIOXKEHUsT Hay4dHbIX cooOmennid. [loaroroBka mpe3eHTAIlMu HCCIIeI0BATEIbCKON

paboTbl, oopmiieHHE TabIHII, CIOCOOBI PECTABICHUS PE3Y/IbTATOB HAYYHBIX UCCIICIOBAHUM.
4. Komnerenuuu, (popMmupyembie B pe3yjibTaTe OCBOCHUS IMCHUIINHBI:

. CIOCOOHOCTH K caMoopraHu3aiuu u camoodpazoanuio (OK-7).

5. [lnanupyemble pe3yJbTaThbl 00y4YeHHU s
B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT HOJIKEH:

3Hamb:

. BU/JIbI HAYYHBIX UCCIICOBAaHUM;

. OCHOBBI METOI0JIOTMH HAYYHOTO U IICUX0JIOT0-11€JarOrMU€CKOT0 UCCIIE0BAHMS;

. METO/]Ibl HAYYHOT'O MCCJIEJIOBAHUS (AIMIMPUUYECKUE, TEOPETUYECKUE, MATEMATUYECKHE,
JIOTUYECKHE);

. IIpaBUjIa OPraHU3alMH UCCIEA0BATENbCKOTO HKCIIEPUMEHTA;

. OCHOBHBIE ITOIXO0/Ibl B HAYYHO-HCCIIE0BATEIbCKOM paboTe (CHCTEMHBIN, AESITETbHOCTHBIH,
CHHEPTreTHYECKHU I, aKCHOJIOTMYECKU, aKMEOJIOTHIECKUM U T.11.);

. pe3yNbTaT HayYHOT'O UCCIIEI0BAHUS KaK LI€Jb HAYYHOI'O IIOMCKa;

. STUYECKHE HOPMBI M TpaBWwia  OCYLIECTBIEHUS  ICUXOJOr0-IeAarorundecKkoro
UCCIIE0BAHMS.

ymemp:

. IIPUMEHATH HAYYHbIE METO/BI B X0/I€ HAYYHOT'O U ME€Iaroruniyeckoro UCCiIe0BaHus;

. pa3zpabaTbiBaTh MPOTrpaMMbl HAay4HOIO, TIE€JAarOrHuyeckoro M  ICHUXOJOTHYECKOro
3KCHEPUMEHTA;

. UCIIO0JIb30BaTh Pa3HOOOPa3HbIE METOAUKH SKCIEPUMEHTAIBLHOTO HCCIIEIOBAHNUS;

. OPUMEHATh METOJAbl M3y4YCHHsS HAydyHOW, Y4eOHOH U METOAMYECKOW JHUTepaTyphl,
ApXMBHBIX JOKYMEHTOB;

. 0(QOpPMIISITh pe3yJbTaThl HAYYHOTO TPY/a;

. aHAJM3UpPOBaTh W OLEHHBATh PA0OThI B KOHTEKCTE IMEAArOrHYECKOTO HCCIIEIOBAHMS
C TOYKH 3pEHHUS METOJOJIOTUYECKON HayKu, OOpa3oBaHMs M B HCCIIEIOBATEIBCKOM
JIeATEIbHOCTH.

enademp:
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. BIIQJICTh HAYYHON TEPMHUHOJIOTHEH, TIOHUMATh €€ CMBICII U TPAMOTHO €10 OIIEPUPOBATh;

o IOHUMaTb OCOOEHHOCTH COBPEMEHHOW METOJOJOTHYECKOM CHUTyallun M YMETh
NPEICTaBUTh XapaKTEPUCTHKY COBPEMEHHBIX TEHJICHIMHA B 00JacTH METOJOJIOIHH
Y Hay4YHO-UCCIIEIOBATEIbCKOM 1EATEIbHOCTH;

o I'PaMOTHO BJIAJI€Th UCCIIEOBATEILCKUMU MPOLIETYPAMHU;

o BJIAJICTh METOAOJIOIMYECKHM annapaToM 3HAHMUM, KaK MPH IMPE3eHTalMd COOCTBEHHOTO
UCCIIEIOBaHMS, TaK U B POLIECCE IKCIIEPTU3HI JIFOOOT0 HAYYHOT'O UCCIIEI0BAHUS;
6. O01mast TpPy10eMKOCTh JUCHUIJINHBI:
1 3auetHas equaMIA (36 YacoB).
7. ®opMa KOHTPOJIA:
[IpomexyTouHast arTecTamus — 3a4eT (5 cem.).

Ilcuxosiorus JUIHOCTH

1. MecTo nucuHUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOTrPaMMbl

Huctumumaa «[lcuxonorust JTHYHOCTH» BXOAUT B BapUaTUBHYIO dacTh Onoka bl
«Inctmmumab! (MoIyNH)» Kak auciuruinHa mo Beioopy b1.B.JIB.10.6.

2. llesb 0CBOEHUS TMCHUILIHHBI:

. chOopMUPOBATh y CTYAECHTOB NPEJCTABICHUE O MCHUXOJOTUU JINYHOCTU — TEOPETHUECKON
U TpaKTUYeCKOW oO0NacTh  UeJIOBEKO3HAHMS, HANpaBICHHOW Ha  HCCIEJI0BaHUE
3aKOHOMEPHOCTEH (QYHKIIMOHHPOBAHUS HOPMAJIHLHOTO U aHOMAJIBHOTO Pa3BUTHS JTMYHOCTU
B IIPUPO/ie, OOIIECTBE U MHAUBHUAYATILHOM KU3HEHHOM IyTH YeJIOBEKa.

3. KpaTkoe comepxanue Q1 CHUIITHHbBI

Teopuu JUYHOCTH

Memooonozuueckue nPUHYUNBL RCUXONOZUU TUYHOCIU

Merononorus Kak Teopuss HaydHoro Meroja. OcoOCHHOCTHM TTO3HABATEIHHOW CHTYaIluu

UCCJIEOBAHUS JIMYHOCTH. [IpUHIMI CHCTEMHOCTH: YPOBHH, KOMIIOHEHTHI U MEXaHU3MBI

CTPYKTYPHOM OpraHu3anuu JUYHOCTH. [I[pUHINI aKTUBHOCTH M MOJAXO/bI, PACKPBIBAIOIINAE ITOT

npuHuun. [IpuHIUI pa3BUTHS: 1€TEPMUHAHTHI, YDOBHU U CTAJIUU PA3BUTHUS JTUYHOCTHU, PUHIIUIIL

cyObeKTa, MPUHLHUI JeTePMUHU3MA, MPUHLUI €IUHCTBA TEOPHUM, SKCIIEPUMEHTAa U MPAKTUKU.

Teopuss kak (¢opmMa HAYYHOrO TIO3HAHUS TIICHUXWUYECKOW peanmpbHocTH. Cremnuduka

IICUXOJIOTUYECKON TeopuH. IMIUIMIMTHAS KOHUENUUA. DKCIUTMIUTHAS KOHUECILINH.

Knaccuueckuii ncuxoananus u e2o moouguxayuu

Knaccuuecknit ncuxoananus 3. @peitga. Ananutuueckas ncuxosnorus K. FOnra. Ctpykrypa

ncuxuku. [TonsTie apxeruna u ncuxudeckoit pynkuuu. MaauBunyanus u ee stansl. [logxoas K

TUIOJIOTUY JTMYHOCTH. MHauBruayanbHas ncuxonorus A. Annepa. HyBCTBO HENOJHOLIEHHOCTH U

KOMILJIEKC HETIOJTHOIIEHHOCTH.

Koenumuenoe nanpagnenue ¢ meopuu 1udHoCmu

Teopus nonst K. JleBuna. Teopust auuHOCTHBIX KOHCTpYKTOB /Ix. Kemmm. 3akoH HaydeHus.

Teopust onepanTHOoro odycioBiauBaHus. CX0ACTBO U pa3nyKsl TEOPUU HAyUYEHUS U COLMAIBLHO-

KOTHUTHBHOH Teopuu. OO0yueHue myTeM HabJroAeHu .

T'ymanucmuueckaa ncuxonoz2us

OcCHOBHbIE TPUHIUIIBI TYMAaHUCTUYECKOU ncuxosioru. Teopust muuHocTHBIX uepT I'. Onmopra.

Teopust camoaktyanuzamuu A. Macnoy. [lonarue camoakryanuzanuu. Mepapxuss MOTHBOB 1O

Macnoy. Teopus K. Pomxepca M MNOHATHE KOHIPY3HTHOCTH. [IpHMHIMIBI JIMYHOCTHO-

LEHTPUPOBAHHOU IICUXOTEPAIIHH.

Omeyecmeennan ncuxono02us TUYHOCHU

[IpoGiiemMa NTUYHOCTH B OTEUECTBEHHBIX MCHXOJIOTHUYECKUX IIKOJIAX: KYJIbTYPHO-UCTOpUYECKAs

teopust JI.C. Brirorckoro, Teopus gesrenbHoctH  A.H. JleontheBa, ¢unocodeko-

ncuxonoruueckas reopusi C.JI. Pyounmreitna. [Ipobnema denmoBeka B Tpynax b.I'. Ananbena.

OTtHomeHne Kak eluHula aHanusza auyHoctu o B.H. Mscumesy. [lonsitue ycranosku no J[.H.

V3Hanze. HoBble TEHACHIIMM HWCCAEAOBAHMS JIMYHOCTH B OTEYECTBEHHOW ICHXOJIOTHH.

[Ipobnema MoOpanpHOro pa3BUTHs JUYHOCTH. McciaenoBaHus NPENCTaBICHUM O HOPSAIOYHOM
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yenoseke. [lcuxonoruss moHuManust U mpoOiema mpaBabl U Jokd. McciienoBaHue JTUYHOCTH
nokuiaoro uyenoBeka. l[lcuxoceMaHTHMKa co3HaHUS. MeTO[ PEKOHCTPYKIUU CyOBEKTUBHBIX
CEMaHTHYECKUX MPOCTPaHCTB. [[pobremMa HHUIIMATUBEI U OTBETCTBEHHOCTH JIMYHOCTH.
NuauBuayaabHO-NICHX0JI0THYecKHe 0COOEHHOCTH JTHYHOCTH
Temnepamenm Kaxk 06a3068as XapaKmepucmuka J1UYHOCHU
Kpatkas  ucropusi ~ HCCIIEIOBaHUSA  TEMIIEpAMEHTa:  T'YMOpPAJIbHBIE,  COMAaTUYECKHE,
NCUX0(U3HOIOTHUECKHEe M TICUXOJOrudeckre Teopuu. (OCHOBHBIC IIKOJBl TEMIIEPAMEHTA.
Pesynbratel pa3pa®oTku mnpoOiembl TeMmIrepaMeHTa B OTEYECTBEHHOW IICUXOJIOTHHM M 32
py6exom. TpexxommnonenTHas Teopus [Llnomuna. MccnenmoBanue 1eTCKOTO TeMIIEpaMEHTa.
IMoyuonanvHan Heu3no TUYHOCMU. 3aUiUmMHOe U cosnaoaruiee nogeoeHue
Onpenenenne smoumii. Buner smoumii. Teopum smomwmit. Heiipodusuonorunueckuii,
SKCIIPECCUBHBIM W YYBCTBEHHBIA aclekThl SMouui. BanentHocTh smoumit. Ctpax u ero
npuyrHbL. 3amuThl U UX (QyHKIUU. [I[puMUTHBHBIE W 3penble GOpPMBI 3alIUTHOTO MOBEICHUS.
Cosnajaroliee NOBECHUE U €r0 CPABHEHUE C 3aIUTHBIM.
A-konyenyus: nonoeas u c2endepuana uodenmuunocmy. CoyuanvHvie npeocmasieHus
JUYHOCMU
Camoco3HaHue Kak mpouecc M pe3ynbTaT. S-KOHIENusi Kak pe3ylbTaT CaMOCO3HaHMS.
CamoorieHka, 00pa3 S u camoyTrBepxkacHHe JUIHOCTH. [lo70Bas MACHTHYHOCTH U MpodiieMa ee
dopmupoBanusa. ComnmanbHble mpeactaBicHus. COIUATBHOE MBIIUICHUE W €r0 MPOIEIYpHI:
npo0iieMaTu3alys, pernpe3eHTalus, UHTEPIPETays U KaTeropru3aius.
Bonesas pezynayus nuunocmu
['ereponomubie Teopun BoiM. AdQdeKTHBHAsS Teopus BOJU. 1€OpHH aBTOHOMHOW BOJIU:
MOTHUBALMOHHBIN MOAX0A (BOJISI KaK MUPOBAasi CUJja; BOJS KAaK HAYaJIbHBIK MOMEHT MOTHBALIUU
JEUCTBHSI; BOJISI KaK CIIOCOOHOCTh TpeojosieBarh npenstcTBus). [logxom cBobogHOTO BRIOODA,
peryJsIIUOHHBIN IToAXoA. BosieBoe U IpOU3BOJIBHOE AeKcTBUE. BoneBas perymsauus JIMYHOCTH.
Hapymienue BojieBOro KOHTPOJIs.

4. KomnereHnuuu, popmupyemsblie B pe3yibTaTe 0CBOCHUS JUCHUIIMHBI:
. CIOCOOHOCTH K caMoOpraHu3aiui u camooopazosanuto (OK-7).

5. [lnanupyemble pe3yJbTaThbl 00y4eHU s

B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT HOJIKEH:

3HamMb:

. OCHOBHBIE IICUXOJIOTUYECKUE TEOPUH JINYHOCTH;

ymembp:

. aHATM3UPOBATh JIMYHOCTh M (AKTOPHl Pa3BUTHS JIMYHOCTH Ha OCHOBE pPa3IMYHbBIX
TEOPETUUECKUX BO33PEHUN;

enademp:

. OCHOBHBIMM ITOHATHSIMU IICUXO0JIOTUU JINYHOCTH, HABBIKAMH CaMOaHaJIN3a.

6. O01ast TpPy10eMKOCTh JUCHUIJINHBI:

1 3auetHas equaMIA (36 YacoB).

7. ®opMa KOHTPOJIA:

[IpomexyTouHast arTecTamus — 3a4eT (5 cem.).

IIcuxosorus CTpecCca 1 MCUXOTEXHUKHU YIIPABJICHUA SIMOIITHOHAJIBHBIM COCTOSIHUEM

1. MecTo nucuUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOTrPaMMbl
Hucuunnuua «llcuxonoruss crpecca M TCUXOTEXHUKH  YOPABJICHUS  3MOLMOHAIBHBIM
COCTOSTHUEM» BXOJUT B BapHaTHBHYI0 dYacTb Onoka bl «/lucuumiausasl (MOAynH)» Kak
mucimivHa o Beioopy b1.B.JIB.10.8.

2. llei4 0CBOEHHA JUCHUILIHHBI:

. dbopMUpOBaHHE y CTYACHTOB CHUCTEMHBIX TPEICTABICHUH O CTpecce, €ro MNPUYHHAX,

MPOSIBIICHUSX U MOCIEACTBUSX;
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o ¢opmMHupoBaHHE YMEHUH NPOBOJUTH HAYYHO OOOCHOBAaHHYIO JIMAarHOCTUKY CTpecca
U COCTOSIHHMM CHM)KEHHOW pabOTOCIIOCOOHOCTH M PEaIM30BBIBATH MPOTPaMMBbl O0yUCHHUS
IpHeMaM IICUXOKOPPEKIMU CTpecca.

3. Kpartkoe cogep:xanue JUCUMIIIMHBI

IIcuxousorus crpecca

Obwaa xapakmepucmuka ncUxXu4ecKko2o cmpecca

[Ipobnema nmpodeccuoHanbHOro 340pOBbs. BiusiHue cpenbl Ha ncuxuueckoe 310poBbe. CTpecc

KaK Hecreuuduyeckas peakiusi opranusma. TeopeTHKO-METOA0JI0IrMUeCKUe OCHOBBI MPOOIEMbI

ctpecca. OcHoBHbIe ctaguu cTpecca 1o I'. Cenbe. YcaoBUsS BOSHUKHOBEHHS HH(POPMALMOHHOTO

ctpecca. OcoOEHHOCTH MPOSBIEHUS SMOIMOHAJIbHOrO cTpecca. Ilcuxodusuomnorus crpecca.

CTpyKTypBsl MO3ra M CTpPECCOBBIE COCTOSAHUS. bruonornyeckuii crpeccop. DHIOKpPUHHAsA CUCTEMA

ABTOHOMHAsI HEpBHasl cucTemMa (CUMIaTHyYecKas W MmapacummnaTtuueckas cuctemsl). CepaedHo-

cocyaucTas cuctema. BiusiHue crpecca Ha KpOBEHOCHYIO cucTeMy, cepaue. [InmesapurensHas

cucrema. Myckynarypa. KokHo-ranbBaHudeckass peakuus. Pu3noioruyeckass peakius Ha
cTpecc.

IlIpoonema cmpecca 6 npogheccuonanibHoul oeamenvHocmu

[lonartue mnpodeccHoHaNbHOTO cTpecca. 3aJayd  M3Y4YeHUs CTpecca B  OpraHMU3alUsX.

CyOcunapoMbl TTPOGECCHOHANBHOTO CTpecca. YCIOBUSA NEITEIbHOCTH W (aKTOPhI Pa3BUTHUS

npodeccuoHanbHOro crpecca. Cucrema OIeHKH MpodecCHOHaNbHOro cTpecca. [IpuunHbl pocTa

ypoBHS TmpodeccuoHambHOro crpecca. Knaccudukanus npodeccHOoHaNbHBIX CTPECCOPOB.

[lIxana nmpodeccuonanpHoro crpecca. Illkana omenkn crpeccoBbix curyanuid T. Xommca u P.

Peii. Illkama xwusHeHHBIX coObITHH [.A. AnzgepcoHa. MHauBHIyadbHbIE OCOOECHHOCTH H

MPOsIBIICHUS POPECCHOHATBHOIO CTpecca.

Knaccugpukayun npogheccuonanvnvix cmpeccopos

OpranuzalvoHHbIE — TPEANOCHUIKM  cTpecca.  Mapkepsl — cTpecca,  OpraHu3aldOHHbIE

XapaKTEPUCTHKH, pa3mep, rpaduk padbotsl. CTpeccophl B OpraHW3alMOHHON KU3HH: (pu3nueckue

(mrym, cBeT, BHOpaIus), MCUXOCOIHaIbHBIC (pojieBasi HEOMPEACICHHOCTh, POJIEBON KOH(IIUKT,

poneBas  MeperpyXeHHOcTh). HeOmarompusiTHble  XapaKTepUCTUKA CMEHHOH  paboThI.

XapakTepUCTUKH CUTYyallud Kak Meauatopsl crpecca. ConuanbHas MOAepKKa PYKOBOAUTENCH,

koiuter. TpyporonusMm. OpraHu3alvoHHbIE XapakTepucTUKH. CTpyKTypa: cnenuanusaunus u

paszeneHue Tpyda, LEHTpalIu3alusl YIpaBJICHUS, COOTHOILIEHUE CTPYKTYpbl H (YHKIIUH

OpraHu3aliy, KaJapoBas IMOJIMTHKAa WU JAp. Paboune XapaKTEepUCTHKH: COJEp)KaHHE pPalOTHI,

cpencTBa padoThl, GU3NKO-XMMHUECKUE U TEXHUYECKUE YCIIOBHS TPY/Aa, COLMAIbHBIE YCIOBUS.

WnauBuayanbHble  XapaKTEepUCTHKH:  MpO(ecCHOHalbHbIE, MOpAJIbHO-HPABCTBEHHBIE U

OpraHHU3alOHHbIE, ICUX0JIOrHYecKue, GU3noNIornieckue, Gu3nyecKue.

Ilonamue mpasmamuueckozo cmpecca

OO61mas xapakTepucTUKa U KiacCU(pUKALMs IKCTPEMaIbHBIX YCIOBUN AesTenbHOCTH. Kputepuun

KJaccu(UKAUU 3KCTPEeMaJbHBIX CUTyaluii. TpaBMaTHuecKue COOBITHS M TpaBMAaTUYECKHUN

cTpecc. JlnarnocTuueckue KpUTepuu TpaBMaTU4YecKoro crpecca. [lcuxonornueckre MexaHu3Mbl

BO3HUKHOBEHUS ITOCTTpaBMaTHuecKoro crpecca. @akropsl pucka pazsurus [ITCP. [lpunnuns: u

MeTo bl pabotsr ¢ [TTCP.

Xapakmepucmuka nogeoeHuecKux u NCUXUYECKUX PeaKyuil 4eno6eKa 6 IKCMPeManabHblX

cumyauunx

XapakTep W HMHTEHCHBHOCTb IICUXWYECKUX, ICUXOCOMATHUYECKUX M IICHUXOINATOJOTHYECKUX

NPOSIBJICHUIT B TMOCTCTPECCOBBIM MEpUOJ, 3aBHUCSIINE OT OOBEKTHUBHBIX U CYOBEKTHUBHBIX

oOctositenbeTB. CTaguu mepuoAa BO3JACHCTBUS M MEPBBIX ATANOB MocieBo3aeicTBus. OOmas

XapaKTepUCTHKA MCUXOTCHHBIX PACCTPOMCTB, BOSHUKAIOUIMX IPH IKCTPEMATIbHBIX CHUTYaIUsX.

OCO0EHHOCTH TICUXOTEHHBIX PACCTPOMUCTB MPH ACATEIBHOCTH B SKCTPEMAIbHBIX YCIOBUSX.

Cunopom IMOUUOHAILHOZ0 8bI2OPAHUA 8 NPOPECCUOHAILHOM 00UICHUU

OO6ume npeacrasieHus 0 nMpodeccuoHalbHOM BhIropanuu. [IpodeccnonanbHoe BEITOpaHHE Kak

peakuus Ha cTpecc Ha paboTe. DMOIMOHAIBLHOE BHITOPAHUE KaK MEXAaHU3M ICHXOJIOTMYECKOi

3amuThl. PaKTOpHl, IPOBOLUPYIOIIME «3IMOLUOHAIBLHOE Bhiropanue» 1no B.B. boiiko. Cunapom
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BBIFOpaHus B couuaibHbIX npodeccusix no T.M. Ponrunckoir. Ilpuemsl camoperymnsiuu
SMOILIMOHAIBHOTO BhIrOpaHus. BiausHue npodeccuonanbHOro cTpecca Ha pa3BuTHe 00JIe3HeEH.
Huoueuoyanvnvle 0cobenHocmu u nPOAGIEHUA NPOPECCUOHATbHO20 cmpecca
JInunoctHas onenka cutyanuu. [loBenendeckune peakuuu. JImynocts tuma A. CaMOOlCHKA.
Jlokyc koHTponsi. BviHOCHMBOCTH, camMO3(p(EKTUBHOCTh, camMoyBakeHHe. HeraTuBHas
3 dexTuBHOCTD, pon 3aHATHHA. [lcMxuyeckne MexaHU3Mbl CTpecca: o0maa, UPpaMOHAIBHBIE
yoexnaenus. Ponb ¢pycTpammu B cTpeccoBoM cocTosiHuU. [IpobiieMa morcKkoBoi aKTHBHOCTH TIO
B.C. Porenbepry u B.B. ApmaBckomy. TpeBOKHOCTb Kak 4YepTa JUYHOCTH U KaK COCTOSTHHE.
Cmpecc u konunz
[Ipu3Haku coBiaagaHusi cO CTpeccoM (KOMMHT) Kak omocpenytounmi (akrop Konnenuun
COBJIAZIaHMsSI CO CTPECCOM. 3alllMTHOE M CTPECC-COBIAAAOIIee MOBeaeHUE. MexaHn3Mbl
MICUXOJIOTUYECKON 3alnThl. BiausiHue KONMMHTra Ha 3J0pOBbE M HA IICUXMYECKHE PACCTPOMCTBA.
CoBnaganue co cTpeccoM B MPo(heCcCHOHAIBHOM AEATEIbHOCTH.
IlcuxoTrexHnka ynpasJjieHUs SMOUMOHAJIbLHBIMH COCTOSTHUAMM
OCHOBBI TICUXOTEXHUKH. MeEXIyHapOJHbIE MPOTPAMMBI 10 COXPAHEHUIO NMPO(HECCHOHAIBHOTO
310poBbs. ['pynmnbl conmansHol noanepkku. [Tomomp nepconany B pamkax I, Perynsuums
HMOIMOHAIBHOTO COCTOsIHUA. Perymsiuus ¢usnonornueckoro Bo3OyxaeHus. IIporpaMmer
yhnpapieHus BpeMmeHeM. @DUTHecc-IpOrpaMMbl WM MpPOTpaMMbl  OOLIEro  O0310POBJICHHS.
CpenctBa ncuxonpoduiakTuueckod pabotsl. Kiaccudukamuss cpeacTB  ONTUMH3AIMU
(GYHKIIMOHAJIBHBIX ~ COCTOSSHUM.  My3blKanbHblE UM I[BETOMY3bIKaJdbHbIE  BO3JIEHCTBUS.
Crenmaneuble  BUABl  (pusnueckux ynpaxsHeHuil. Ilpuemsl camomaccaxka. Opranuzanus
KaOMHETOB  IICHXOJIOTUYECKOW  pasrpy3kd B  IPOU3BOJCTBEHHBIX  ycioBusax. OOmas
XapaKTepUCTHUKAa METOAOB caMoperyiasuuu. Meronbl koppekuuun u  tepanuu  [ITCP.
[Icuxonornueckas HOMOIIb BCKOPE MOCJIE YYAaCTHUs B KPU3UCHOM CUTYAIIMU — IICUXOJIOTUYECKUI
neOpudunr. MeToap! MoBeIeHYECKOM MCUXOTEPATUH CTPECCOBBIX COCTOSHUH.

4. Komnerenuuu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS M CHUIINHBI:
. CIOCOOHOCTH K caMoopraHu3aiuu u camoodpazosanuio (OK-7).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHH s

B pe3ynbpTaTe 0CBOCHHS TUCIMILIMHBI CTYJECHT AOJIAKEH

3Hamb:

o COJepKaHUE IOHATUS aJaNnTallM YeloBeKa, NPO(PECCHOHAIBHOIO 3]I0pOBbs, oOlIee
npezcTaBieHre O (YHKIIMOHAIBHBIX COCTOSHUAX OpraHu3Ma;

o OIpeNIeNIeHusl CTpecca, dycTpecca, AUCTpecca, NPOPEecCHOHAIbHOIO U TPaBMaTHYECKOTO
cTpecca;

. [TCP, wenu, 3agaud W TOPUHIUIBI HU3Yy4eHHs CTpecca B NPO(ecCHOHATBHOMN
Y OKCTPEMAJILHOU JIESITENBHOCTH;

o UCTOPUIO M3y4YeHMs NMPO(ECCHOHAIBHOTO U TPaBMATUYECKOIO CTpecca B OTEUECTBEHHOM

U 3apy0eKHOH IICUXOJIOTHH; TICHXO0(U3NOIOTHIECKHE OCHOBEI CTpEcca,

o TUTIOJIOTHIO U MOJIETIH CTPECCa B OpraHU3aIINsiX;

o KIJIACCHU(PUKALIUIO CTPECCOPOB B PO ECCHOHATHLHON U IKCTPEMATIbHOU e TeIbHOCTH,

o CoJIep’KaHue KaTEerOpHid KauecTBa JIMYHOCTH KaK MEIMaTOPOB CTPECCa,

o UHAMBUAYaJIbHbIE pa3nuuyusi B crpecce, TUN A/b, J0OKyc KOHTpOJs, CAaMOOIICHKA;
poOJIEMBI AJIKOTOJIU3MA U YIIOTPEeOIeHNST HAPKOTUKOB Ha padoTe;

o TeHJIEpHBIC PA3INYUs B POSBICHUH CTpecca B paboueli cpene;

o poOJIeMbI TPYIOTONIM3MA U TPO(HECCHOHATLHOTO BBITOPAHHUSI.

ymemb:

o IPOBOAMTH  TICHUXOJAMArHOCTUYECKOE  OOCIeJOBAaHME  SMOIMOHAIBHBIX  COCTOSIHUMN
JUYHOCTH;  MPOBOJUTH  IICUXOJUArHOCTHKY  cTpecca B NpoQecCHOHANbHON
Y OKCTPEMAJILHOU JIESITENBHOCTH;

o pa3pabaTbhiBaTh U OCYLIECTBIISATh HAa MPAKTUKE MPOrpPaMMbl MPOPUIAKTUKY U YIPaBICHUS
CTpeccoM;

126



L4 OCYHICCTBJIATDH NCUXOKOPPCKIUOHHYIO n NCUXOTCPANICBTUYCCKYIO IIOMOIIb
B OKCTpPEMAJIBHBIX CUTYyallUuAdX;

o OPOBOJIUTH TCHXOJIOTHYECKOE KOHCYJIBTUPOBAHHE pPAOOTHHUKOB U  PYKOBOIUTENCH
OpraHu3alMi M0 CHUYKEHUIO BBICOKOTO YPOBHS PO(ECCHOHATIBLHOTO CTPecca;
o IIPUMEHATHh CPEICTBA M METOMABI PEryJSLMH CTPECCOBBIX COCTOSIHMM IIPH OpraHU3aluu

KaOWHETOB IICUXOJIOTHICCKON Pa3rpy3KH B IPOU3BOJICTBEHHBIX YCIOBHSIX.
e1aoemsp:

. METO/IOJIOTHEH  HCCIIeIOBaHUN  MpOodeCcCHOHATBHOTO CTpecca M WHTepHpeTarueit
UX PE3yJbTaThI;

° HaBbIKaMU CaAMOCTOATCIIBHOT'O aHalin3da NPpUYHHBI U (I)OpMLI MMPOSBJICHUA TPAaBMAaTUUCCKHUX
CTPECCOB;

o HaBbIKaMU TJIAaHUPOBAHUS UCCIIEIOBAHUS;

o HaBbIKAMU TICUXOJIOTMYECKOM MOMOIIIN B AKCTPEMAaJIbHBIX CUTYaIUsIX.

6. O01ast TPyA0eMKOCTh JUCHUIJINHBI:

1 3auetHas equaMIA (36 YacoB).

7. ®opMa KOHTPOJIA:

[IpomexyTouHast arTectamus — 3a4eT (5 cem.).

OcHOBBI IpPeANPHHUMATEIHCTBA
1. MecTo tucuMnanHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl
Huctunnuaa «OCHOBBI TIPEANPUHUMATEIBCTBA» BXOAUT B BapHAaTHBHYIO 4YacTh Ojoka bl
«ductumummHbl (MOAYIH)» Kak AucHHIUIMHA 1o Beioopy b1.B.JIB.10.1.
2. lleJid 0CBOEHHUA JUCHUILIHHBI:
. MPEIOCTaBUTh CTYICHTAM CHCTEMAaTUYCCKUE 3HAHUS B 001aCTH MPEANPHUHUMATEIHCTBA U
OpraHU3aIMy KOMMEPUYECKOH AESITeIbHOCTU MPEANPUITHS KaK €r0 COCTABIIAIONICH:

° IMO3HAKOMUTH CTYACHTOB C OC06CHHOCT$IMI/I ACATCIIBHOCTH KOMMCPYCCKOI'O NPpCANPUATHUA,
YIIPABJICHUEM XO35IMCTBEHHBIMU PUCKAMU B YCIOBUSAX PHIHOYHBIX OTHOILICHU, C
CYIIIECTBYIOIIEH CHCTEMON HAJIOTOO0OI0XKECHHS;

. IIOMOYb B OBJIQJICHUU ITPAKTHYECKUMHU NIPUEMaMH PETYIUPOBaHMSI KOMMEPUYECKON
JESATEIILHOCTH NPEATIPUSATHS.
3. Kpartkoe cogep:xanue JUCUMIIIMHBI
CoBpemeHHoOe cocTOsTHHE MaJIoro OusHeca B Poccun
CpaBHHTENIbHAS XapaKTEPUCTUKA MUPOBOT'O Pa3BUTHUS MaJloro OM3HECa U YPOBHS PAa3BUTHSI €TI0 B
Poccun. IIpobnemsl pa3BuTHs Masioro O6u3Heca Ha COBpeMEHHOM dTamne. [loHATHe «cpenHero»
kiacca. McTopus BO3HMKHOBEHMs INPEANPHUHUMATEILCTBA. PONb KIIACCMKOB KOHOMHYECKON
TEOPUM B PaA3BUTUU  MOHATUS  «IPEIIPUHUMATEILCTBOY. Hayuynoe  monstue
IpeIIPUHUMATEIbCTBA.
Oprann3anoHHO-NIPaBOBbIe (POPMBI NPEINPUHAMATEIbCTBA
Knaccudukanus mnpeanpuHUMAaTeNbCKONH JESITENbHOCTH 10 KOJUYECTBY COOCTBEHHHMKOB,
dopmam cobGctBeHHOCTH M T. [J. OpraHu3anioOHHO-TIPABOBBIE M OpPraHU3ALMOHHO-
9KOHOMHYECKHE (OpPMBI TNpEANPUHUMATENbCKON JaesarenbHocTH B Poccun. OObennHeHHs
ropuanYeckux Jml. CuctemMa rocy1apcTBEHHOTO aHTHMOHOIIOJIBHOTO PETYJIUPOBaHUS.
Buabl npeanpuHIMAaTeIbCKOM AeSITEJIbHOCTH
[lonaTtue TPOM3BOJICTBEHHOTO, KOMMEPYECKOro, (MHAHCOBOTO U  KOHCYJIBTaTUBHOTO
npeanpuHuMarenseTBa. CylnHOCTh BeHUypHOTro OusHeca. HanpasieHus pa3sBuTus cepsl yciayr.
HampaBnenust pa3BUTUs KOHCAJITUHTA.
JIn3uHr kak nporpeccuBHas ¢gopmMa COTPYAHHYECTBA B IPEANPHHUMATEIbCTBE
[lonarue u cymHocTh nu3uHra. Buasl ausuHra. OcodeHHOCTH (PMHAHCOBOTO, ONEPATUBHOTO H
BO3BpaTHOrO Ju3uHra. Mcropuueckuil acmekT pasBuUTHSA JH3MHTA. lIpemmyinectsa Jm3uHra
nepes OObIYHBIM KPETUTOBAHUEM.
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®paH4aii3uHT KaK cMelIaHHas (popMa KPYNHOro u MaJjioro o6uzHeca. IlonsaTue
¢dakropunra
[lonatus ToBapHOro 3HaKa W KOHTpadakTHOW mpoaykuuu. Poccuiickoe 3aKOHOJATENbCTBO O
JIOTOBOpPE KOMMEpPUYECKOW KoHIeccuu. McTopusi BOSHUKHOBEHHS (paHUYa3MHTOBOW CHCTEMBI.
Knaccudukauus ¢Ppanvaitsuara. Ilonstue ¢panmmspl. [IpeuMymiectBa u  HEIOCTATKH
bpanvaiizuara. @OakTOPUHT KaK HOBBIA M1  POCCHHCKOTO MPEANPUHUMATEIHCTBA  BUJT
(MHAHCOBOT'O COTPYAHUYECTBA.
Pucku B npeAnpuHUMATENbCKOM AeSITEJIbHOCTH
[lonartue pucka B  M[pelNpUHUMATENIbCKOW  JesiTenbHOCTH. lloHsiTHE  OaHKpPOTCTBA.
Knaccudukanuuum npeanpuHUMareabcKux pHUCKoB. JluBepcuduxanmus mnpeanpuHUMaTENbCKIX
puckoB. PelleHne Kak OCHOBa YIIPABJICEHYECKOrO BO3ACUCTBUA. [IpHHATHE yIpaBIeHUYECKUX
peuiennii. CTpaxoBaHWe NPEANPUHUMATENBCKUX PUCKOB. KOHKYpeHIHMS Kak TJIaBHBIA phlUar
PBIHOYHOTO  PETyJIMpOBaHUs  OOIIECTBEHHOTO  NPOM3BOJACTBA. BHIBl  KOHKYpPEHLUHU.
Knaccudukanus psIHKOB 10 TuUaM KOHKypeHIuH. [loHsTHe He1oOpocoBeCTHONW KOHKYPEHLIUH.
CucremMa rocyJapcTBEHHOI'O aHTUMOHOIIOJIBHOTO PETYJINPOBAHHUS.

4. Komnerenuunu, (popMmupyembie B pe3yjibTaTe OCBOCHUS IMCHUILINHBI:
. CHOCOOHOCTH MCIIOJIb30BaTh OCHOBBI AKOHOMHUECKUX 3HAHUH B Pa3IMYHBIX chepax

x)usHeaestenpHocTH (OK-3).

5. IlnanupyemMsle pe3yJbTaThl 00y4eHHs
B pesynbrare ocBOEHUS AUCLUIIIINHBI CTYAEHT AOJIAKEH:

3HaAmMb:

. pa3MyHbIe BUJIBI U OPTaHU3AIMOHHO-TIPAaBOBbIE (POPMBI TPEANPUHIMATEILCTBA;

. HPEANOCHUIKH CO3JJaHNsl COOCTBEHHOT0 OM3HECA U 3Talbl CO3JaHUsI KOMMEPYECKOTO
IPEANPUATHS;

® CTPYKTYpPY U COZIep>KaHUE OCHOBHBIX pa3/esioB OM3HEC-TIaHa BHOBb CO3/1aBa€MOI0
HpPENpUATHS;

ymembw:

° CO3/1aBaTh Pa3IMYHbIC OPraHU3ANMOHHO-TIPABOBEIC POPMBI KOMMEPUCCKHUX TIPS IIPHSITHI;

° pa3pabaThIBaTh MPOCKTHI YUPESAUTEIBHBIX JIOKYMEHTOB;

e1aoemsp:

° HaBbIKaMU pa3padOTKH OU3HEC-TUTaHa BHOBB CO3/1aBaEMOT0 TIPS IIPUHUMATETHCKOTO
MIPOCKTA.

6. O01ast TpPy10eMKOCTh JUCHUIJINHBI:

1 3aueTHas equaMIA (36 YacoB).

7. ®opMa KOHTPOJIA:

[IpomexyTouHast arTectamus — 3a4eT (5 cem.).
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