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AHHOTAMU Pa0OYUX MPOTrPaAMM AU CIHUTLIHH
HNHocTrpanublii a3bIK; NHOCTPaHHDBIN A3BIK B NIPO(ECCHOHAIBHOM AeTeJIbHOCTH

1. MecTo nucuMIVIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/1bHOM MPOrpaMMbl

HucnunmiHa «HOCTpaHHBINA S3BIK» BXOAUT B 0a30Byr0 yacth 0j0ka bl «/lucuumimHb
(Momxymm)» kak o0si3atenbHas qucnumuimHa b1.6.01.

Jucuunnuna «HOCTpaHHBIA S3bIK B MPO(EecCHOHATBHOM NeATEeIbHOCTH» BXOIUT B
0a3oByto yacth Osioka b1 «Jlucuummimaer (Moaynn)» kak o0s3arensHas nucuurmaa b1.5.02.

K ucxonHbiM TpeOoBaHUSAM, HEOOXOIUMBIM Ul M3Yy4€HUs AUCUUIIMHBI «HOCTpaHHBIN
a3blk» U «VHOCTpaHHBIA A3BIK B HMPO(ECCHOHAIBHON AEATeIbHOCTU», OTHOCATCS 3HAHMUS,
YMEHHUSI U KOMIIETEHIMH, C(HOPMHUPOBAHHBIE B MpPOIECCEe H3YUYEHUS JNaHHOW TUCLHMILIMHBI B
cpeaHeM 00111e00pa3oBaTEIbHOM YUPEKICHUU.

2. llesb ocBOeHHUS JIMCUMILINHBI:

o dbopMupoBaHHE MEXKKYJIbTYPHOH KOMMYHHMKATHBHOW KOMIIETEHIIMM [JIsl DPEIICHHs 3ajad
MEKIUYHOCTHOTO M MEXKYJIbTYPHOTO B3aMMOJICHCTBUS B OBITOBOM, COLMATBLHO-KYIbTYPHON
cepax KU3HEAEATEIBHOCTH U B 001acTH Mpo(eccroHaIbHO-OpUEHTUPOBAHHOTO OOIIICHUSI.

3. Kparkoe coaepxanue JTUCHUIIINHBI
Student’s Life: cBenenust o cebe, cembe, Apy3bsiX, CBOCH KBapTHpPE, PACIIOPSIKE THS, X000WU;
Education: yueOHoe 3aBefeHue, y4eOHBIH Tpoiece B By3e, 00pa3oBaHUE B 3apyOSIKHBIX BY3ax,
Oymymas npodeccus, cdepsl podeCcCOHAIBHON NesATeTbHOCTH, CUTYyaIuu
npodeccuoHanbHOro B3auMoaencTBusi, pestome; Crosscultural Studies: kynbTypa ¥ Tpaguuu
pPOOHOW CTpaHbl W CTpaH HW3Yy4aeMoro S3bIKa; IMpaBUJiA PEUYEBOr0 OJTUKETa, CHUTYaIHH
noBceHeBHOro obmieHus; Visiting foreign countries: Onucanue myTemIeCTBUS, MOE3/10K; 10CYT
TeaTp, KNHO, My3€H; OOMEH MHEHUSMHU U BIEYATICHUSIMH.

4. Komnerenuuu, popMupyembie B pe3yJbTaTe 0CBOCHHUS INCHUIINHBI
o CIOCOOEH OCYIIECTBIIATH JIEIOBYI0O KOMMYHMKAIIMIO B YCTHOM M MHCbMEHHOH (opmax Ha

rocyaapcTBeHHOM si3bike Poccuiickoit denepariu u HHOCTpaHHbBIX s3bikax (YK-4).

5. Ilmanupyemble pe3yJabTaThl 00y4eHust

B pe3ynbpTaTe 0CBOCHUS TUCHMILTUHBI CTYICHT J10JIKEeH:
3Hamy:

. O0COOEHHOCTH IPOM3HOCUTEIBHOM CTOPOHBI peud: OYKBbl M 3BYKM HUX IE€pelarollue,
MHTOHAIUIO BOIPOCUTEJILHOTO U OTPULIATENIBHOT O NPEAJIOKEHNS, IEPEUNCIICHNUS;

o aKTUBHBIA JEKCHUYECKUH MUHUMYM [UIl NMPUMEHEHUS B MPOAYKTUBHBIX BHUIAX pEUEeBOU
JEeSITeNbHOCTH (FOBOPEHMM M THChbME) U JONOJHHUTEIbHBIA ITaCCUBHBINA JIEKCHYECKHIt
MUHUMYM JJI1 PELENTUBHBIX BUIOB PEUYEBON NEATEIbHOCTH (ayIMPOBAHHME M MHUCHMO) B
paMKax U3y4eHHOW TeMaTuku u npu peanusanuu CPC;

o 0a3oBbIe TpaMMaTHYECKHE KOHCTPYKIMH, OOecHeunBampIIMe oOIleHHe B paMKax
M3YYEHHBIX TEM, TPaMMaTUYECKUe CTPYKTYpbl MMACCUBHOTO IPaMMaTH4YE€CKOr0 MUHHUMYyMa,
HEOOXOAMMBIEC MJI TOHMMAaHHS TPOYUTAHHBIX TEKCTOB, MEPEBOAa M IOCTPOCHUS
BBICKA3bIBAHHH 110 MPOUYUTAHHOMY;

ymemuv:
o peann30BaTh MOHOJIOTHYECKYID PEYb B PEUYEBBIX CUTYyallUsAX TEM, IMPEIyCMOTPEHHBIX
MpOrpaMMON;

o BECTH  OJHOCTOPOHHHUH  JAMalor-paccrpoc, IBYCTOPOHHHMI — JAMajor-paccrnpoc, C
BBIPAKEHHUEM CBOETO MHEHUSI, COXKaJICHUS, YIUBIICHHUS;



o MOHUMATh Ha CIyX y4eOHBIE TEKCThI, BRICKA3bIBAHHS TOBOPSIIMX B paMKaX U3YYEHHBIX TEM
MOBCEAHEBHOTO M MPO(PECCHOHAIBHO-OPUEHTUPOBAHHOT'O OOIICHHS C OOIIMM U TOJHBIM
OXBATOM COJIeP)KaHUS;

o YUTaTh TEKCThl, COOOIEHUS, 3Ccce C OOUMM U TOJHBIM IOHUMaHHEM COJEpKaHU
IIPOYUTAHHOT O;

o o(hOopMIISITE MUCbMEHHBIE BBICKA3bIBaHMS B BUIE COOOILICHUH, T CEM, TPE3CHTAIIHH, 3CCe;

enadems:

o M3y4aeMbIM S3BIKOM JUIS peaqu3alliid HHOS3BIYHOIO OOIIEHHS C Y4YETOM OCBOEHHOTO
YPOBHS;

. 3HaHUAMU O KyJbType CTpaHbl M3y4yaeMOro s3blka B CpPaBHEHUU C KyJbTypoH H
TpaJULUSAMHU POIHOIO Kpasi, CTPAHBbI;

o HaBbIKAMU CAMOCTOSATEIHHON PabOTHI IO OCBOEHUIO MHOCTPAHHOT'O S3bIKA;

o HaBbIKaMU paboThI CO clIOBapeM, HHOsI3bIYHBIMU caiftamu, TCO.

6. O0masi Tpy10eMKOCTb TUCHHUILINHBI:

3 3auernbix equnuIl (108 wacon); 3 3aueTHpix equnami (108 wacos).
7. ®opMa KOHTPOJISL:

[TpomexxyTouHas atrecranus — 3a4eThl (1, 2 cem.);
[TpoMexxyTouHas atTectanus — 3a4eThl (3 ceM.), 3k3ameH (4 ceM.).

Hcropus

1. MecTo qucuMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuummna «Mcropusi» BXoauT B 6a30Byro yacTh Osoka b1 «Jucuumiuuasl (MOAYIIH)»
Kak oOs3arenbHas qucuuniaria b1.5.03.

2. len ocBOCHHMS THCHUIINHBI:

o chpopMupoBaTH y  CTYyJEHTOB  KOMIUIEKCHOE  IpeJCTaBJeHHE 00  OCHOBHBIX
3aKOHOMEPHOCTSAX U OCOOCHHOCTSX BCEMHUPHO-MCTOPUYECKOIO Mpolecca ¢ aKIeHTOM Ha
u3y4yeHue uctopuu Poccun, ee KylbTypHO-UCTOPUYECKOM CBOEOOpa3HH, MeCTe B MHPOBOI
U eBpOMNecKol MUBUIM3AINH JIIs1 POPMHUPOBAHUS TPaKJaHCKOM MO3UIINHU, TATPHOTU3MA,;

o BBECTH B KpPYr HCTOPUYECKHX TMpOOJEeM, CBSI3aHHBIX C 0O0JacTeio  Oymyriei
npohecCHOHaTbHON AESITETbHOCTH;

o BBIPa0OTaTh HABBIKU MOJTYUCHHUS, aHAIHM3a U 0000IIICHHS HCTOPUIECKON HH(OPMAIIUH.
3. Kparkoe coaepxxaHue JTUCHUIINHBI

Mertononoruss U Teopusi uMcTopuueckorl Hayku. Mcropuss Poccun — HeoTbemiieMas 4acTh

BceMUpHO wucTtopuu. llpupomHo-reorpaduueckue, TreOMOTUTHUECKUE, COIUOKYJIBTYPHBIE W
STHOHALIMOHAJIbHBIE OCOOCHHOCTH HCTOpUYECKOoro pasButusi. JpeBuss Pycb. Pycckue 3emmnn B
XII-XV BB. CranoBienue u passuthe Poccuiickoro rocynapcrsa (XVI-XVII BB.). Poccuiickas
umnepuss. Mup u Poccus B nHauane XX Beka. deBpanbckas u OKTAOpbCKas PEBOJIOLUU.
I'paxxnanckas BolHa u BoeHHas uHTepBeHlus: B Poccuu. Coserckast Poccus u CCCP B 1920-¢
roapl. CCCP B 1922-1953 r1r. Kypc Ha CTpOWTEILCTBO COIMAIM3Ma B OJIHOM CTpaHE M €ro
nociencTBua. MupoBas BoitHa. Benukas OteyectBennas BoiiHa. CCCP B mociieBO€HHBIE TOJIBI.
Cosetckoe oOuiectBo B 1965-1984 rr. Coerckuii Coro3 B roasl nepecrpoiiku. CTaHOBIeHHE
HOBOM PoccHilcKol rocy1apCTBEHHOCTH.
4. Komnerenuuu, gopmupyembie B pe3yabTaTe 0CBOCHUS] JUCUMILIHHBI

o CHOCO0EH OCYIIECTBIISTh MOUCK, KPUTHYECKUI aHAIN3 U CHHTE3 HH(GOpMAIUU, TPUMEHSTh
CHCTEMHBIH IMOAXO/ IS PeIleHus mocTaBieHHbIX 3a1a4 (YK-1);
o Croco0eH BOCHPUHUMATh MEXKYJIbTypPHOE pa3sHooOpa3ue oOIecTsa B COIMANBHO-

HUCTOPUYECKOM, dSTHYECKOM U prustocopckom KoHTekcrax (YK-5).
5. Ilnanupyemblie pe3yabTaThl 00y4eHus
B pe3ynbraTe 0CBOCHMSI TUCHUTUIMHBI CTYICHT J0JIKEH:
3HAMb:
. 3aKOHOMEPHOCTH M 3Talbl MCTOPUYECKOTO IMPOI[ECCa, OCHOBHBIE COOBITHS W IIPOI[ECCHI
MHUPOBOM M OT€YECTBEHHON 3KOHOMHYECKON HCTOPHH;



ymembu:

° NPUMEHATh TOHSITUHHO-KATEroOpuaibHbIM amnmapar, OCHOBHbIE 3aKOHbI I'yMaHUTAPHBIX U
COLIMAJIBHBIX HaYK B PO(EeCCHOHATLHOM eI TCIILHOCTH

J OPHEHTHPOBAThCS B MHPOBBIX HCTOPHYECKHX MpoIleccax, aHAJM3UPOBATH IPOLECCH U
SIBJICHUS, IPOUCXOJALINE B OOIIECTBE;

enadems:

° HABBIKAMU IIETIOCTHOTO MOAX0/1a K aHAIHU3Y MPpoOJeM 001IecTBa

6. O0masi Tpy10eMKOCTb TUCHHUILIUHbI:

4 3auetHbie equHuIbl (144 vaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTrecraius — sk3ame (1 cem.)

Punocopusn

1. MecTo nucuunInHbI (MO1YJisl) B CTPYKTYpe 00pa3oBaTe/IbHONH NPOrpaMmbl

Jucuunnuna «@unocodus» BXOAUT B 0a30BYyI0 yacTh 6s10ka b1 «ucuunnuuel (Mogyim)»
Kak obOsi3aTenbHas qucnuruimHa b1.5.04.

2. llesin oCBOCHUS JUCHUIIMHBI:

o dbopMHUpoBaHUE y CTYJEHTOB HAYYHBIX MPEICTABICHUN O MUPE B IIEJIOM U MECTe YeJIoBeKa
B HEM, O MYTAX M CIOCO0aX MO3HAHUS M MPeoOpa3oBaHUs YEJIOBEKOM MHUPA, 00 OCHOBHBIX
3aKOHOMEPHOCTAX OOIIECTBEHHOTr O Mporpecca u 0 OyIyIieM 4eI0BeuecTBa.

3. KpaTkoe coaep:kaHue Q1MCUMIJINHBI

dunocodus, ee nmpeaMer u poiab B obuiectse. [Ipobnema cymuoctu ¢unocopuu. CTpykTypa

¢unocodcekoro 3nanus. Oynknuu dunocoduu. Mcropus dunocodpun. dunocodus JpeBHero

Bocroka. AntnuHas ¢uiocodpus. HMcropus 3amamHoii  Qriiocodckoir  Mbicau. Pycckas

¢unocopust CoBpemennas ¢uiocopus 3amana. I[Ipobiembr umocodckoil OHTOIOTHH.

YHuBepcaiabHbie CBs3U ObITHs. Jnanektuueckoe mupornonumanue. CoszHanue. Puitocodus

no3Hanus. Hayunoe noznanue. OO01iecTBo, UCTOpHs, KyJIbTypa OyHKIIMOHNPOBAHKUE U Pa3BUTHE

ob1iecTBa.
4. Komnerenuuu, gopmupyembie B pe3yabTaTe 0CBOCHUS JUCHUIJINHBI:

. Croco0eH OCYIIECTBIISITh MOUCK, KPUTHYECKUI aHAINM3 U CHHTE3 HH(GOpMAIUU, TPUMEHSTh
CHCTEMHBII MOAXO IS peleHust moctaBieHHbIX 3a1au (YK-1);

° Croco0eH BOCHPUHUMATh MEXKKYJbTypPHOE pa3HooOpa3ue oOIecTBa B COIMAJIBHO-
HUCTOPHUYECKOM, ITHUECKOM | (rtocopckom koHTekcTax (YK-5);

. Coco0eH yYMpaBlIsITh CBOMM BPEMEHEM, BBICTPaUBaTh U PEAIM30BBIBATH TPACKTOPHUIO

CaMOpa3BUTHUS Ha OCHOBE PUHIIMIIOB 00pa3oBaHus B TedeHue Beel xu3uu (YK-6).
5. Ilnanupyemblie pe3yJibTaThl 00y4YeHUs!
B pe3ynbpTaTe 0CBOCHUS TUCHMILTUHBI CTYIEHT 10JIKEeH:
3HamMb:
o TPaJIMIIMOHHBIE W COBpPEMEHHBbIC MPoOJeMbl (uiocoduu U MeTonbl (PUIOCOPCKOro
UCCIIEIOBAHUS;
J BO3MOKHBIC MPUYHUHBI, TOPMO3SIIUE CAMOCOBEPIICHCTBOBAHHE W BO3MOXKHBIC TMYTH HX
yCTpaHCHHS,
ymems:
o KPUTHYECKA  aHAM3UPOBaTh  (PUIOCOPCKHE  TEKCTHI;  KiacCH(PUIIUpPOBATH  H
CHCTEMaTU3MPOBATh HaMpaBiIeHHs GUIOCOPCKOIM MBICIH, U3J1araTh y4eOHbIN MaTepual B
obnacti puI0co(HCKOM T CIIUILINHBI,

L OIICHUBATHh CBOU JOCTOMHCTBA 1 HAMCYATh nyTHu UX paBBI/ITI/IH;

é1a0emo:

L] MCTOJaMH JIOTHYCCKOI'O aHa/li3a, HaBBIKaMH Hy6JII/I‘-IHOI71 peun, aprymCeHTaniu, BEACHHUA
,Z[I/ICKYCCI/II/I U ITOJICMUKH,

o OCHOBaMH (QUIOCOPCKUX 3HAHUN Kak 0a3bl (OPMHUPOBAHUS MUPOBO33PEHUS;



o MMOHUMAHHUEM CMBICTIA YEJIOBEYECKOTO OBITHS, pOJH HPABCTBEHHOTO BHIOOpA,
B3aMMOCBSI3U CBOOO/IBI U OTBETCTBEHHOCTH;

o CIOCOOHOCTBIO ~ CAaMOCTOSITEILHO MPHUOOpETaTh W HCIONb30BaTh TEOPETUYECKUE
obmedunocopckue  3HAHMS B NPAKTHUECKOW  JICITEIBHOCTH;  CTPEMJICHUEM
K CaMOpa3BUTHIO.
6. O01mas TpyA0eMKOCTb IMCUMILINHBI:
4 3auetHble equHUIHI (144 gaca).
7. ®opMa KOHTPOJIA:
[TpomexyTouHas aTTecTaius — 3k3ameH (4 cem.)

9KOHOMHKA M OCHOBBI l'[pOGKTHOﬁ HACATCJIBbHOCTHU

1. MecTo qucuMIuIinHbI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTeIbHOM NPOrpaMMbl

JuctummHa « 9KOHOMHUKA U OCHOBBI ITPOSKTHOM 1€ TENBHOCTH» BXOIUT B 0a30BYIO YacThb
osoka b1 «/lucummmael (Moaynn)» kak o0s3atenbHas nucnumuimia b1.65.05.

2. Ileab 0cBOCHUS AUCUMILIMHBI:

° dbopMUpOBaHHUE Yy CTYIEHTOB OCHOB COBPEMEHHOTO SKOHOMHYECKOTO MBIIIJICHHUS,
IECJIIOCTHOI'O HpeI[CTaBJIeHI/Iﬂ 06 OCHOBHBIX 3aKOHOMCpHOCT$IX 3KOHOMH‘I€CKOI>'I KN3HHU
olOmiecrBa.

3. KpaTkoe coaep:kaHue I1MCUMILINHBI

MepkantunusMm. Illkona ¢usnokpatoB. PriHOUHas mIKoma KJIaccUKOB. MapKcHucTcKast
SKOHOMHMYECKasi IIKoja. OKOHOMHMKC. Heokiiaccuueckoe M KEHHCHAHCKOE HalpaBJICHUS.
[Ipenmer skoHOMHKH. OOLIECTBEHHOE  IPOU3BOJACTBO. OKOHOMHMYECKHE  OTHOILIECHHUS.
[TorpebHocT. DKoHOMUYECKUE MoTpeOHOCTH. besrpaHnuHOCTh MOTpeOHOCTENH. DKOHOMHYECKHE
6mara. Pecypcbl. DkoHommuueckue pecypcebl. OrpaHMueHHOCTb pecypcoB. Buisl pecypcos:
3eMIIs, KamuTall, TPy, MPeANpUHUMATENbCKAass CHOCOOHOCTh. METOMONOTUSl IKOHOMUYECKON
TEOPUM U €€ OCOOEHHOCTH. DKOHOMUYECKHE MPHUHIMUIBI — OSKOHOMHUYECKas MOJIMTHKA,
paspemiaronias 3KOHOMUYECKHE MpoOsieMbl. MeToabl HKOHOMHUYECKOTO  HCCIIEOBAHUS:
HaOrozeHne U cOop (pakToB, 000OIIEHNS, SKCIIEPUMEHT, MOICIIMPOBaHUE, A0CTPAKIIHS, aHAIU3
U CUHTE3, CUCTEMHBINA MOAXO, MHIYKIUSA U EAyKIHs, TUIIOTe3a, UCTOPUUYECKUN U JTOTMYECKUH,
rpaduyeckuii.

HopmaTuBHas 1 mo3UTHBHAS SKOHOMUYECKash Teopus. MHUKpO- U Makpo3KoHOMHKA. OCHOBHbIE
HSKOHOMUYECKHE MPOOJeMBbl, CTOSAILIME Iepen OOmEecTBOM. THMbl 3KOHOMHYECKMX CHCTEM:
pBIHOYHAs, KOMAaHJHas, CMEIIaHHas, TpaauiuoHHas. llepexogHass »SKoHOMHKA. THIBI
HSKOHOMHUYECKHX CHCTEM I10 IPYIMM NpU3HAKaM KIacCU(PHUKAIUU SKOHOMUYECKUX CHCTEM.
Crnpoc. Bennunna cripoca. 3akOH clipoca M TpU YpOBHs ero aprymeHTtanuu. Kpusas crpoca.
WnauBuayanbHbIN U peIHOYHBIN cripoc. JlerepmunanTsl (dakTopsl) crpoca. M3meHnenus crpoca
U U3MEHeHHs BenudyuHbl (00bema cmpoca). I[lpeanoxenue. BenuumHa mnpenyiokeHus. 3aKoH
npeinoxenus. Kpusas npenioxenus. Jlerepmunantel (axropsl) npenioxenus. M3menenus
MPEeJIOKEHUsT M M3MEHEHHS BeNWYMHBI (00beMa) mpesioxeHus. B3ammomeicTBue crpoca
U TIPEJIOKEHUS: pABHOBECHASI 1I€HA M PAaBHOBECHOE KOJMYECTBO TOBAPOB. Y PAaBHOBEIIMBAIOLIAS
¢byukuust neH. CTaTUYHOCTh paBHOBecus. V3MeHeHus MpenioxeHus u crpoca. Bpemenue
rocyIapcTBOM (UKCHPOBAHHOTO MHUHUMAJIBHOTO YPOBHS LI€H M MOTOJKA ILEeH. DIaCTHYHOCTh
cpoca U npemyioxeHus. LleHoBas amactuyHOCTh cripoca. KoapHUIMEHT 351acTUYHOCTH, €ro
¢dopmyna. Buapl 11€HOBOIl 3JaCTUYHOCTH crpoca: aOCOMIOTHAs 3JIACTUYHOCTh, 31aCTUYHBIN
CIIPOC, HEIACTHUYHBIN crpoc, abCOMOTHO HEdIACTUYHBIA crpoc. PakTopbl, BIMAIOLIME Ha
LIEHOBYIO 3JIACTUYHOCTb CIIPOCca. DJaCTUYHOCTh Ipenoxkenus. [IpeanpuHumaTesbCTBO Kak BUA
XO3SIMCTBEHHOHN JAesTenbHOCTH. OCOOCHHOCTH POCCHICKOTO MPEIIpPUHUMATENbCTBA. | eHeBas
skoHomuka. [lpennpusarne (dupma), opraHuzanuoHHble (GOpMbI. W3aepXKKu: CyLIHOCTh
U TPUYMHBL. OKOHOMHMYECKHE H3AepKKU. Poibp u3nepkek B skoHomuke. Kiaccudukanus
U3JIEpKEK MO Pa3HbIM KPUTEPHSIM: YacTHblE U OOIIECTBEHHbIE, 0€3BO3BpATHBIC, H3ICPKKU
MPOM3BOJICTBA U pean3ally, U3EePKKH MPOU3BOACTBA U 3aTpaThl YMYHICHHBIX BO3MOXHOCTEH
(BMEHEHHBIE U3JIEP)KKH), BHEIIHUE (SIBHbIC) U BHYTpeHHHE (HEesBHbIE) u3aepkku. HopmanbHas



npuObUIb. BeIpydyka OT peanu3anuu MPOAYKIUMU. DKOHOMHYECKas U Oyxrairepckasi NpHObLIb.
VYcnoBus moydeHus: YKOHOMUYECKON MPpUOBLIH UM CBEpXNpuObInu. M3aepkku nmpon3BoACcTBa
B KpaTKOCpOuHbIN niepuoa. [locrosHuble u mepeMeHHbie GhaKkTopsl Mpou3BoicTBa. [locTosHHEIE,
nepeMeHHbie U obmme u3aepkku. ['paduku >TrX n3gepxek. KoHKypeHIuss — OCHOBHAs 4yepTa
phIHKa. BHUbl KOHKYpEHIIMU: COBEpLICHHAss U HecoBeplleHHass. PblHOUHAsl BIacTh MpoJaBlia.
CreneHb pHIHOYHOW BJIACTH — YUCTash MOHOIOJHUS, OJIUTONOJMUS, MOHOIOIUCTUYECKAs
KOHKYPEHLHS.

[TonaTne HaMOHAJILHOM 3KOHOMUKH. Llenn HanroHAIbHONW 3KOHOMUKH. MakpO3KOHOMUYECKAS
nonutuka. CTpykTypa HAIlMOHAJIbHOM SKOHOMHMKH: BOCIPOM3BOACTBEHHAs, COLMAIbHAS,
oTpacineBas, TepputopuanbHas. MHdpactpyktypa. CTpyKTypHBIE CABUTH B 3KOHOMHKEe Poccun
Ha JTarne nepexona K peIHKY. Kpyroobopor n1oxonoB u mpoaykToB. [IoHsITHE «3KOHOMUYECKU
poct». Ilokazarenu u 3HAYEHHME SKOHOMHUYECKOrO pocCTa. THIBI 3KOHOMHUYECKOTO pOCTa.
OcHOBHBIE (aKTOPBI SKOHOMHUYECKOTO pocTa. KOHIeNuu 3KOHOMUYECKOTO pocTa. 3aHSATOCTh
u Oe3paboruna. Buael Oe3paboTuiel. YpoBeHb Oe3pabortuiibl. DyHKIWHM JIEHEr: Mepa
CTOMMOCTH, CpEICTBO OOpalleHus, CpPeAcTBO cOepexeHus. Buapl neHer. 3akoH JE€HEKHOTO
obpamenus. [Ipennoxenue nener. Jlenexxuslie arperatel. Cripoc Ha J€HbIU. J{€HEKHBIA PHIHOK.
PaBHOBecHE Ha JEHEKHOM PBIHKE.

4. Komnerennuu, popMupyembie B pe3yjbTaTe 0CBOCHHUS IUCHUILIUHBI:

. CIOCOOEH OCYIIECTBIISITh TTOUCK, KPUTUYCCKHI aHAIM3 U CHHTE3 WH(POPMAIlMH, TIPUMCHSIThH
CHCTEMHBIH MMOAXO/ JAJIs PEIIeHUs MocTaBIeHHbIX 3a1a4 (YK-1);
° crnoco0eH ompeAensaTh Kpyr 3aaad B paMKax TIOCTAaBJICHHOW eI U BbIOMpaTh

ONTHMAJbHBIE CHOCOOBI HMX PEIICHHS, HCXOAS W3 JCHCTBYIOIIMX IPABOBBIX HOPM,
uMeroImxcs pecypcoB u orpannyeHuit (YK-2).

5. IliianupyemMble pe3yJibTaThl 00y4eHUs1

B pe3ynbraTe 0CBOSHMSI TUCHUIUIMHBI CTY/CHT I0JI2KEH:

3HaAmMb:

o OCHOBHBIC KATCI' OpHUH U ITOHATHUA DKOHOMUKU,

ymemo:

L HUCITOJIb30BAaTh OCHOBHBIC ITOJIOXKCHUSL 151 METOAbI 3KOHOMI/I‘ICCKOI\/'I HaYI(I/I
B PO eCCHOHAILHON JAEITEIbHOCTH;

s1aoemo:

° KyJIBTYpPOi  MBIIUICHHS, CIHOCOOHOCTBIO K  BOCIPHUATHIO, aHAIN3y, O00OOIIEHHIO

uH(OopMaIuu, MOCTaHOBKE 11eJIel U BEIOOPY MyTel ee JOCTUXKEHUS.
6. O0masi Tpy10eMKOCTb TUCHHUILINHBI:

2 3a4eTHbIe eMHUIBI (72 Yaca).

7. ®opMa KOHTPOJIsA:

[TpoMexyTouHas aTTecTaius — 3a4et (2 cem.).

HeopraHuquKaﬂ XUMHUA

1. MecTo qMcUMILVIMHBI (MOAYJIs1) B CTPYKTYpPe 00pa3oBaTe1bHOM NPOrpaMMbl

Hucuunmuna «Heopranumueckas Xumusi» BXOAMUT B 0a3oByto uyacTth Osoka bl
«Jducuummmaet (MoyJn)» Kak o0s3atenbHas aucuumuimHa b1.5.06.

2. lenb ocBOCHHUSI JMCHUILIHHBI:

o dopMupoBaHHE y CTYACHTOB XHMHYECKOTO MHPOBO33PEHMs, OBJIAJICHUE HUMH
TEOPETUYECKUMH OCHOBAMH HEOPraHMYECKOH XMMUM M TpUOOpEeTeHHE HEoOXOIUMOro
MUHUMYMa XUMUYECKUX 3HAHUI U HaBBIKOB paOOTHI C BELIECTBOM.

TeopeTnueckue acnekTbl, B OCHOBHOM, paccMaTpuBaroTcs Ha 0asze kypca «®Pusnueckas
XMMHUS: BBEICHHUE», U3y4aeMOI0 CTyJ€HTAMH B IIEPBOM CEMECTpE, M03TOMY pasneibl «OCHOBBI
XMMHMUYECKON TepMoauHaMuKn», «CKOpOCTh XMMMUYECKOH peakuum», «CTpoeHHE aToMay,
«OCHOBHBIE TUIIBI XMMHYECKON CBSI3M» PACCMAaTPUBAIOTCA HA NEPBBIX JIEKIMOHHBIX 3aHITHSIX
KpPaTKO U M03XKe ACTATU3UPYIOTCS IIPU U3YYEHUU XUMHUU 3JIEMEHTOB.

3. KpaTkoe coaeps;kaHue M CUHUIINHBI



BBejeHue B HEOPraHu4ecKy XUMHUIO

XruMHSL KaK CUCTEMa 3HaHUW O BEHIECTBAX M UX MpeBpalleHusx. [Ipeagmer u 3amaun XUMUHU.
Heoprannueckass xuMusi Kak OJIHA M3 OCHOBHBIX COCTAaB/IIOLIUMX XMUMHUYECKOW Hayku. Teopus
U DKCIEPUMEHT B XUMHUU. OCHOBHBIE 3Tambl pa3BUTHS XUMHUU. COBPEMEHHOE COCTOSHHE
HEOPraHWYECKON XUMHH, €€ TPOOJIEMbl U 3HAUEHHE JIJISl PA3BUTHUS IPOU3BOJICTBA.
HoMmeHk/aTypa HeOpraHu4ecKMX coeIMHeHH i

Ucropust pazutus. Haumonansueie komuccun MHIOIIAK u co3ganue mpaBUIIbHOM
CHUCTEMaTHU3WpPOBAHHON HOMEHKJATyphl. Tpu Tuma mpaBuwil. XUMHYEcKUdl  andaBur.
Homenknatypa OMHApHBIX COSAMHEHHH, KUCIOPOICOACPKAIIMX KUCIOT U COJIeH, KOMIUIEKCHBIX
COEJIMHEHUM.

TeopeTn4yeckne 0CHOBBI

OCHOBBI XMMMUYECKOH TepMOAMHAMUKH. 1M M 2 3aKOHBI, CHCTEMA, BHYTPEHHSS SHEPrus
SHTANBIINS, JHTPOMUS, paBHOBecHwe. PacTBophl, (a3oBbie paBHOBecus, npaBuio ¢a3 ['mbbca.
OCHOBHBI€ TOHATHS O KHUCIOTHO-OCHOBHOM paBHOBeCHMU. OKHUCIUTEIHbHO-BOCCTAHOBUTEIbHbBIC
peakuu. ONeKTpoaHblii moTeHuuan. OcHOBHbIE (OPMBI TPEACTABICHUS CTaHIAPTHBIX
ANIEKTPOJIHBIX MOTEHIIUAJIOB: Ta0IuIIbl, AuarpaMmbl Jlatnmepa, nuarpammel @pocra. YpaBHeHUE
Hepucra. Dnexrponus.

CKOpOCTh XUMHUECKOW peaKINU. DHEPrus aKTHBALIUHU.

Crpoenne atoma. BomHoBas ¢yHKIus, KBaHTOBbIE umclia. ATOMHBbIE opbOuTamu. [IpuHnmm
[Taynmu. XvMuuecKuii 371€MEHT.

Ilepnonnueckuidi 3akoH wu Ilepuonuueckass cuctema »sinemenToB J[.MI. MeHnneneesa.
Hcropuueckue  mpennocbUIKu oTkpbiTusl  llepuogumyeckoro  3akoHa. [Ipuopurer
HOU. MenneneeBa. CoBpemenHass QopmymupoBka [lepuogumueckoro 3akoHa U €ro
uHTepnperanus. [lopsaok 3amoiHeHns] aTOMHBIX JIEKTPOHHBIX OPOUTANIEH — OCHOBA CTPYKTYPBI
[Tepuognueckoii cuctembl. Ctpykrypa [lepruoanueckoil cucteMbl. 3aKOHOMEPHOCTH U3MEHEHUS
(hyHIaMEHTaIbHBIX CBOMCTB aTOMOB. fBineHue mossipusanuu. [IpaBuna dasHca. J[naroHanbHoe
cxozcTBO 351eMeHToB B [lepuoauueckoii cucreme. [lepuoanueckuii 3axkon J[.M. MeHneneeBa kak
OCHOBa pa3BUTHS HEOPraHMYECKOW XUMHUHU, ero ¢uinocopckoe 3HadeHHe. [lepcreKTHBBI
pa3Butus [lepuonnueckoi cuCTEMBI.

OCHOBHbBIE THUIIBI XUMHYECKOW CBA3UM. OCHOBHBIE MOHSATUS O METOJaX BAJICHTHBIX CBS3EH
Y MOJICKYJIIPHBIX OpOUTamei.

Kommnekcubie (koopauHannoHHbie) coeauHenus. OcHoBHbIe noHATHUs. A. BepHep — co3natens
MEPBOM TEOPUU CTPOEHHUSI KOMIUIEKCHBIX COENMHEHUN. M30Mepus KOMIJIEKCHBIX COEAUHEHUM.
CrtpoeHne KOMIJIEKCHBIX coeqnHeHni. CTpoeHre KOMITJIEKCHBIX COSIMHEHU M C MO3UIIMI MeTo/1a
BaJICHTHBIX CBs3eil. HU3KOCIHMHOBBIE U BBICOKOCHMHOBBIE KOMIJIEKCH. [ 'mOpuan3anus
opOuTaseil eHTPaJIbHOTO aToMa MPH 00pa30BaHUM KOMIUIEKCOB. OCHOBHBIE MOJIOKEHUS TEOPUN
kpuctayumdeckoro mois  (TKIT). Hcenomp3zoBanume TKII myis  oObsICHEHHS MarHUTHBIX
U CIEKTPaJbHBIX CBOMCTB KOMILIEKCOB. CHEKTPOXUMUYECKUN PpsAJ JMTAHIOB. DHEPrus
CTaOMJIM3AIMY KPUCTAUINY€CKUM TIOJIEM U €€ BIUSHUE HAa CBOWCTBA KOMITJIEKCHBIX COCTUHEHUH.
[IpencraBnenne o teopunm mnona jurannoB (TILI). CpaBHeHue BO3MOXKHOCTEH MeTona
BAJICHTHBIX CBSI3€d, TEOPUM KPUCTAJUIMUECKOrO IOJsI M TEOpUU MOJA JUIaHAOB B OMNHUCAHUU
CTPOEHUSI KOMIJIEKCHBIX COEIUHEHUM.

TepMoauHaMuueckasi U KUHETUYECKas YCTOMYMBOCTh KOMIUIEKCHBIX cOequHEHUU. KoHCTaHThI
ycroiunBocTd. OCHOBHBIE TUIIBI peakiuil ¢ yuactueM KC.

KonnencupoBanHoe cocrosinue BemiectBa. OCHOBHbIE MOHATHS KPUCTALIOXUMHH. OCHOBHbBIE
TUTIBl KPUCTAJUTMYECKUX CTPYKTYp MHPOCTHIX BemiecTB. lIpocreiimme CTpyKTypbl OWHApHBIX
COEIMHEHNIM 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB TBEP/IBIX BEIIECTB C MOHHBIM THUIIOM CBS3H.
BBenenne B 2JEKTpOHHOE CTpPOEHHME KpUCTAJUIOB (30HHAs Moaenb). [loHsaTHs o 30HaX:
BaJICHTHOM, IIPOBOJUMOCTH 5 3alpeLEHHOM. DJIEKTPONPOBOIHOCTb. Merainsl,
MONTYNPOBOJHUKH, NUAIEKTPUKU. MonekynapHbele KpucTajibl. Knactepel. YnbTpaaucrnepcHbie
CUCTEeMbI, HaHOYaCTHIIBI. CTEKI1000pa3HOE COCTOSIHUE.

XuMus 3JIeMeHTOB



XuMHS HenepeXoIHbIX 3J1eMeHTOB

Booopoo

OO6mast xapakTepucTrKa (00IIasi XapaKTEPUCTHKA AJIEMEHTA MM T'PYIIIBI 3JIEMEHTOB BKIIOYAET:
nonoxkenue B Ilepuonnueckoil cucteme, EKTPOHHbIE KOH(GUIYpallUd aTOMOB, MOJIEKYJ WM
WOHOB, PaJIyChl aTOMOB U MOHOB, 3JIEKTPOOTPHUIIATEILHOCTh, MMOTEHIINANl HOHU3ALIUN, CPOJCTBO
K DJIGKTPOHY, CTEIIEHU OKUCIICHHSI, 3aKOHOMEPHOCTH M3MEHEHUSI ATUX XapaKTePUCTUK B TPYIIE
JIIEMEHTOB, XapaKTep XUMUYECKUX CBS3EH B COCIMHEHUSX, OCHOBHBIC CHIPbEBBIE MCTOYHUKH,
CMOCOOBI TOTYYEHUsI, 00JIACTH TPUMEHEHUS, H30TOIIHI ).

[Ipo6nema pasmemenuss Bomopona B Ilepumommyeckoit cucreme. HM3oTombl  Bomopona.
AToMapHBIi U MOJEKYJsApHBIH Bomopod. CrocoObl akTHUBALMKU MOJIEKYJISIPHOTO BOAOPOAA.
BanentHsie cocrosiHust Bogopona. Mon H™ u ¢popmsl ero cymiecrBoBaHusl B KOHJCHCHPOBAHHBIX
cpenax. [Iporonnsie kuciaoTel. OOImas XapaKTepUCTUKA, KIacCh GUKaIus, cuiia KUcioT. [ uapus -
noH. Knaccuguxkanus, cBoiicTBa, NpUMEHEHUE r'UAPUI0B. [ UIpHUIHbIE KOMIJIEKCHI.

TI'anozenwt

OO1as XxapakTepyCcTHKa.

[IpocTeie BemiecTBa: XapakTep XUMHUYECKOW CBSI3U, XHMHUYECKHE CBOWCTBA, M3MEHEHHE
OKHCIUTEIbHON AaKTUBHOCTH, METOIBl IMOJIy4eHUsT B Ja0OpaToOpud W TPOMBINIICHHOCTH,
pUMeHeHne. BimsHue n3MeHeHnss MeXMOJIEKYISIPHOT0 B3aUMOJICHCTBHA 110 psany (GTop — HOX
Ha arperaTHO€ COCTOSIHME TaJloreHoB. ['aloreHoBoaOpoOnbl, UX (U3HUECKHE U XUMHYECKHE
CBOMCTBA, criocoObI monydenus. Mismenenue B psny HF—HI nmpounocTi u Tuma cBsizu Bogopoa —
rajioreH, TePMHUYECKON YCTOWYMBOCTH M BOCCTAHOBHUTEIBHBIX CBOMCTB TaJIOT€HOBOIOPOIOB.
I'anoreHoBofOpOIHBIE KUCIOTHL. M3MeHeHne CUilbl rajoreHOBOJOPOAHBIX KUCIOT B pany HF—
HI. ConsiHast KucioTa Kak O/1Ha U3 BaKHEMIIMX MUHEpPAIbHBIX KUCIIOT, €€ CBOMCTBA, MOTyYEHUE
u npumeHeHue. IlnaBukoBast KuciaoTa, OCOOEHHOCTH €€ CTpPOEHHUs, NpUMeHeHue. TexHuka
O0e3omacHocTH mpu pabore ¢ (TOPOBOAOPOAOM U ero pactBopamu. [amorenuwabl. OOrmias
XapaKTepuCTUKa, Kkiaccupukanus, cBoiictBa. CTexuomMeTpus, HOMEHKIATypa, CTPOCHHUE
U pEeakIHOHHAas  CIIOCOOHOCTh  KHUCIOPOJHBIX  COCOUHEHHWH TaJOTeHOB. BTopuuHas
NEPUOJUYHOCTh B M3MEHEHHH YCTOHYMBOCTU KHUCIOPOIHBIX COCIMHEHMH TaJlor€HOB.
PacTBOpuMOCTh TrajloreHOB B BOJE M MIEJIoUax, yCIOBUS CMEIIEHHUS paBHOBecHus. Bakneiimme
KHUCIOpPOJHBIE COEIMHEHUS: OKCHUJIbI, KHCIOThI, COJM, HUX CBOWCTBA M TNPUMEHEHHE.
Kucnopoansie coenunenus ¢propa.

Kucnopoo

OOmast xapakTepucTuka. Poip Kucimopona B MPOTEKAHWH OWOJOTMYECKUX M MHUHEPAIBHBIX
nporieccoB Ha 3emiie. Ctpoenne monekynbl Oz ¢ mo3unuii MmetogoB BC u MO. ITapamaraerusm
MosekysapHoro kuciopopa. Ctpoenume monos Oz, Oy m O (metom MO). Annmortponus.
CpaBHeHHE CBOICTB KHUCIOPOJa U 030HA.

Baxwneiimme coenunenust kucinopona. Knaccudukanus oKCHIOB MO TUIY XHUMHUYECKOH CBS3H
U KHCIOTHO-OCHOBHBIM CBOMCTBaM. OKCHIBI HOHHBIC, KOBAJICHTHBIE M C IMPOMEXYTOYHBIM
TUIIOM CBsi3u. OKCHUJIBl KUCJIOTHBIE, OCHOBHBIE, aM(oTepHble, HecojeoOpasyromue. OKcubl
3JIEMEHTOB-METAJUIOB C IEPEMEHHOM CTeneHblo OkucieHus. Boga: ocoOeHHOCTH cTpoeHus,
cBoiicTBa, auarpamma (a3oBbIXx paBHoBecwil. [mapatrel u kiatpaTel. llepokcua Bomopona:
CTPOGHHE MOJEKYJbl, CBOWCTBA, CHOCOOBI TONy4deHHs. I[lepokcuabl H  CyHEepOKCHIBI.
IIepoKCOKUCIOTHI U KX COJIU: CTPOEHUE, TOIYyUYEHHUE, CBOMCTBA.

Iloozpynna cepwt

OO01as XxapakTeprCcTUKa.

Cepa. CBOICTBa 3JIEMEHTApHOUN cepbl. AJUIOTPOINS, LENOYECYHbIE U IIUKINYECKUE CTPYKTYPBI.
CepoBopopon u cynbdanbl, CyabGUAB, TOTUCYIbGUAB. CTEXHOMETPHS KHUCIOPOTHBIX KHCIOT
cepbl U ee GopMalbHBIE cTeneHn okucienus B Hux. Okeup cepsl (1V), cepraucras kucnora u ee
CONM, CTpOEHUEe, cBoiicTBa, mnonydeHue. CynbdokcunoBass ¥ AUTHOHUCTAsT KHUCJIOTHI.
JINTHOHOBAas U MOJIUTUOHOBBIE KMCIOTH U X cosu. Oxcun cepsl (VI1), cepHas kucnora, oneym,
comi. OCHOBHbIE TPHUHIMIBI MPOU3BOJICTBA CEPHOM KHUCIOTHI U €€ pOjb B XHUMHUYECKOH
npomeinuieHHOCTH.  [lupocepnass kucnota u  nupocyinbdartel. TuocepHas — KucjioTa



u tuocyibdaTel. [lepokcocepHbie KUCIOTH U mepcynbdarsl. ['amoreHuabpl U OKCOraloreHUIbl.
'enernueckue B3aMMOCBS3M, MPUYMHBI MHOrooOpasusi M peaklUOHHas CIIOCOOHOCTb
KHUCIOPOJHBIX COEAUHEHUN CEpBbl.

Cenen u Temnyp. CBolcTBa IPOCTHIX BEIIECTB. bUHapHBIE BOJXOPOAHBIE COCAWHEHUS CEJEHA
u Terurypa. CeneHuabl U TeJUTYPUAbL, KX POJIb B MOJYIPOBOAHUKOBON TEXHUKE.

ComocraBieHnue CTPOCHUS, TePMOANHAMHYECKUX XapaKTEepPUCTHK, TEePMUYECKOM
Y OKHCIIMTEIBHO-BOCCTAHOBUTENLHOM ycToiunBoctu H20, H»S, HoSe, HoTe, a Takke kucinoTHo-
OCHOBHBIX CBOMCTB BOJIHBIX paCTBOPOB 3TUX coefAuHeHui. [IpaBua TexHuku 0e30MacHOCTH IpU
paboTte ¢ OMHApHBIMU BOAOPOJHBIMU COCIMHEHHUSIMH CEphl, ceseHa, Teiurypa. ComocraBieHue
CBOMCTB W CTPOEHHUS BaXXHEWIIMX KHCIOPOAHBIX COEIMHEHHUH Cepbl, CcelleHa M TeJulypa.
[IposiBiieHre BTOPUYHON NMEPUOAUYHOCTH B CBOMCTBAX KUCIOPOAHBIX COCIMHEHUW IOArPYIIIBI
CEpHI.

IHloozpynna azoma

OO0mrast XapaKTepUCTHKA.

A3zot. Ctpoenue monekyasl Nz ¢ mosunmii MmeronoB BC u MO. YHukanpHble (Qu3nueckue
U XMMUYECKHE CBOWCTBA MOJIEKYJSIPHOIO a30Ta. DHEPrusi TPOMHOW, ABOWHOW U OJWHAPHOU
cBsi3M a30T — a3or. llomywyenue a3zora B jabopatopuu M HpoMbliiieHHOCTH. [IpumeHeHue
MoJieKyJIsipHOro azora. CoeAMHEHUs a30Ta ¢ BOAOPOAOM (aMMUaK, I'MJIpa3uH, THIPOKCUIAMUH,
as3uJ BOJOPOJa): CTPOEHHUE, CBOICTBA, MOJIydeHHe, IpuMeHeHre. DU3NKO-XUMUYECKUE YCIIOBUS
IPOMBIIUIEHHOTO CcHUHTe3a aMmMuaka. CpaBHEHHE KHUCIOTHO-OCHOBHBIX M OKHCJIUTEIHHO-
BOCCTaHOBUTENBHBIX CBOWCTB aMMMaKa, THApa3HMHA U TUAPOKCHIAMUHA. HUTpUIBI ¢ MOHHON
¥ KOBQJICHTHOM CBSI3bI0, METAJUIONOA00HbIe HUTPUbl. CTEXMOMETPHS M HOMEHKJIATypa OK CHJIOB
U KUCJOPOIHBIX KHCIOT a30Ta. J{uarpaMMa OKHMCIIUTENbHBIX MOTEHLIMAJIOB COEIUHEHUHN a30Ta
B Kuciou U menounoi cpeaax. Oxcuapl azota (1), (11), (1), (1V), (V), a3oTHOBaTHCTast KUCITOTa
U TUNOHUTPUTHI, a30THUCTasi KHUCIOTAa U HUTPUTHI, a30THAs KHUCIOTAa W HUTPATHI: CTPOCHHUE,
nonyuyeHue, cBoicTBa. COMOCTaBIEHWE YCTOMYMBOCTH, KHUCIOTHBIX U  OKUCIHTEIHHO-
BOCCTaHOBUTEIBHBIX CBOMCTB BOAHBIX pacTBopoB HNO; m HNOs. Tepmuueckasi ycToiunBOCTh
HUTpaTOB. TepMoIMHAMUKA ¥ KHHETHKA BOCCTAHOBJICHUS a30THOW KUCIOTHL. IOHBI HUTPO3OHUS
1 HUTPOHHUS. ["amoreHu1pl 1 OKCOrajJoreHu /bl a3o0Ta.

®dochop. Ocobernoctun xumuu (ochopa. AmnorponHsie momuduranuu Gocdopa: yciaoBus
CTaOMJIBHOCTH, CTpOeHME, (u3nyeckue W XumMudeckue cpoictBa. Pochun, dochuabl, comu
dochonus. Kucnoponusie coemuuenust (ocpopa. ConmocraBieHHE WX CTPOSHHS M CBOWCTB
C aHAJIOTHYHBIMK coeanHeHHsMu aszota. Oxcuasl ¢ochopa (I) u (V). Docdopucras
u runogochoprcTas KUCIOTHI: CTPOCHHUE, MOTY4YEeHHE, CBOMCTBA, TAYTOMEPHBIEC MPEBpAIICHUS,
comu. Oprodochopuas wu rtunodochopHas KUCIOTBH: cTpoeHue, cBoicTtBa. Docdarsr:
pacTBOPUMOCTh, THUAPOJIN3, TePMUYECKas YCTOMUMBOCTh, Mpoliecchl KoHAeHcauuu. CTpoeHue
KOHJCHCHPOBaHHBIX (ocdaToB, momudocharet U mnosmmeradocdatsl. Ddupbl hochopHOH
KHCIIOTBI U WX poib B Ouonormyeckux mpoueccax. Cynbpuasl ¢ocdopa. TuodocdopHsie
KHUCIOTHL. ["amorenuapl u okcoranoreHuasl dpocdopa.

Mpbiubsik, cyppma, BucMyT. CoiicTBa 3i1eMeHTOB. Aitorponus. COeIUHEHUs C METaJIaMH.
Bopoponnsie coenunenusi. ComocraBlieHHE CTPOCHMS, XapaKkTepa XHUMHUYECKOH CBA3H,
TEPMOAMHAMHYECKUX XapaKTEePUCTHK, KHCIIOTHO-OCHOBHBIX u OKHCIIUTEIbHO-
BOCCTaHOBUTEIIBHBIX CBOWCTB BOJOPOAHBIX coequHeHui dseMeHToB VA rpynmbl. Kucnopoansie
COEAMHEHMS 3JEMEHTOB IOATPYMIBI MbIIIbSIKA. 3aKOHOMEPHOCTU H3MEHEHHUS OKHCIUTENBHO-
BOCCTaHOBUTENbHBIX CBOMCTB B VA rpynne. Cynbhuasl U THOCONU. ['alloreHuabl 3J1€eMEHTOB
MOJITPYIIITHI MBIIIHSIKA.

Iloozpynna yznepooa

OObmas  xapaktepuctuka. (OCOOEHHOCTH  3JIGKTPOHHOTO  CTPOSHHS aToMa  yriepoja.
MHoroobpasue opraHMuecKux 1 HeOpPraHMIeCKUX COeIMHEHUN yriaepoa.

dopMbl  HaxXOXJEHHUS yriepoaa B Tpupoae. AsuioTponus: anmas, rpaduTt, KapOuH.
UckycctBennble  anmasbl.  @Dymnepensl.  Kpucrammuueckas — CTpykTypa,  (usnyeckue
U XMMHUYECKHe CBOMCTBa anmasa u rpaduta. Baxkneinme kapOuapl, X Ki1accuuKanus Mo TUILY



XUMHUYeCKOil cBa3u. [IpumeHeHne KkapOMIOB B KadyecTBE TYrOMJIABKHUX, IKAaPOCTOMKHX
U BBICOKOTBEPABIX MaTEpHAJIOB. YTIJIEBONOPOIAbl. 3MeHeHHe NpPOYHOCTH CBS3M YIJIEPOZ -
yIJIEpOA B PsAYy YIJIEBOAOPOAOB C OJMHAPHOM, NBOWMHOM M TpoiHOW CBA3bIO. Karenanus,
ee ocnabisienne B pagy C — Si — Ge. CoenuHenust yriepoaa ¢ kuciaopogom. OKCh yrieposa:
3JIEKTPOHHOE CTPOEHHE MOJICKYJIbl, cBOMcTBa. KapOoHUIbI: cocTaB U cTpoeHue. MypaBbuHas
kucioTta. Jluokcuy yriaepona, yroibHasi KHCI0Ta, KapOOHATHI, IEPOKCOKAPOOHATHI: TOJIyYEHHE,
ctpoenue, cBoiictBa. IllaBeneBas kucnora. lajoreHUABI W OKCOTAJIOT€HUJBI yTiepoja.
CoenuHeHus, comep alire CBS3b YIJIEpOI-a30T: CTPOCHHUE, MojydeHue, cBoicrBa. Kapbammua
U THOKapOaMmuJ, kapOamuHOBas KucinoTa. [{naHucTeiil Bomopoa, OMHApHbIE U KOMILIEKCHbBIE
nranuabl. Junuan. IluanoBas kucnora, nuaHatel. I'pemydass kuciora U ee comu. M3zomepus
n tayromepus. CoeAMHEHHUs, COJEp)KalMe CBsA3b YIJIEPOJ-CE€pa: CTPOEHHUE, MOJIyYyEHHE,
CBOICTBA.

Kpemuuii. Ponp coenuHenuii KpeMHUSI B TMOCTPOCHUM 3eMHOU KOpbl. OCOOCHHOCTH HPUPOJIBI
XUMHUYECKUX CBs3€M B COEIMHEHMSX KpeMmHHUs. CullaHbl: CTpPOEHHE, MOJIy4eHHE, CBOWCTBA,
npuMeHeHue. Paznumuns B TepMUYECKON yCTOMYMBOCTH YIJIEBOJOPOJOB U CUJIAHOB. CUIIMLIM/IBI.
CoenuHenuss kpeMHHUs ¢ TrajoreHamu. KpeMHe(DTOpHUCTOBOIOpOAHAs KHCIOTa M €€ COJIH.
Kapbun, cynsdua, Hutpun kpemuus. Okxcunabl kpeMHus. Kpucrtammueckue moauduxanuu
nuokcuaa kKpemHusi. KpemuueBbie KuUCTOThL. CHIMKATBI TPUPOAHBIE U HCKYCCTBEHHBIE.
CoBpeMeHHbIE MPEACTaBIEHUS O CTPOSHUM CUIMKATOB. CTPYKTYphl OCTPOBHBIE, LIE€T10Y €UHBIE,
JICHTOYHBIE, CIIOUCThIE U KapKacHble. AmoMOocuIuKaThl. LleonmuTel. CUIOKCaHbl U CUIIUKOHBI.
OOmias xapakTepuCcTUKa XUMHH TE€pPMaHHs, OJIOBA, CBHMHIIA; CpaBHEHHE C XHUMHEH KpEeMHUS.
DneMeHThl B CBOOOJHOM COCTOSIHUM, aJlJIOTPOIUS, XMMHYECKHE CBOiicTBa. ['epmaHmii Kak
BAKHEHUIIMN MaTepHasl C IOJIYNPOBOJHUKOBBIMM CBOWCTBAMH. BOIOpOAHBIE COEIMHEHHS.
lanorenunpl: crpoeHue, noiaydyeHue, ceorMcrBa. ['maponus ranoreHu0B. OKCUIBI U KUCIOTHI.
I'epmanatel, cranHatel U 1wnomOatbl. Cynbguuabl uW  THOCONM. MeTaoopraHu4ecKue
mpousBogabie. Comeobpaszubie coeaunenus D(1V). Axsamonst Sn(I1) u Pb(ll). T'uaponus
U ToIMMepHu3alus akBa-MOHOB. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COCAMHEHHI
0JIOBAa M CBUHLIA.

Iloozpynna 6opa

O6mrast xapaktepucTtrka. OCOOCHHOCTH XUMHUHU Oopa.

CpoiictBa snemenTapHoro 6opa. CoenuHeHuss O0opa ¢ MeTaulaMd. OJIEKTPOHOAEPHUIIUTHBIE
MOJIEKYJIbl. BOpOBOOPOIBI: CTPOEHUE, TUIBI XHMHUYECKHX CBSI3€M, XHUMHYECKHE CBOWCTBA.
Boporunpun-non. bopazotneie coenunenus (6opaszon, 6opazan, 6opazeH, O0pa3uH): CTPOCHHE,
noiydeHue, corictBa. Kapoun m Hutpug 6opa. [amoreHuasr 60pa: CTEXHOMETpH S, CTPOCHHE,
criocoObl monyuenusi. Kuciopoansie coequnenus 6opa. bopublit anruapun. bopHble KHUCTOTHI
U OOpaThl: CTpPOEHUE, CIIOCOOBI MOTY4YeHHs], CBOWCTBA. DUPbI OOpHOM KHUCIOTHI. J(naroHampHOe
CXOJICTBO CBOMCTB coelMHEHHH Oopa u kpeMHus. [Ipumenenue coequHenuit 6opa.

AOMUHHM, Taliaud, WHAWNA, Taaauid. Ponp  amlOMOCHIMKATOB B HEXHUBOW MPHUPOAE.
[IponzBoacTBO MeTauIMyecKoro amtoMuHus. CIuiaBbl aTIOMUHMS, UX IPUMEHEHUE. XUMHUECKHE
cBoiictBa »nemeHTOB. Crenuduka CBONCTB COCAMHEHUW Tajulds, WHIAUSA, TaUIMsA Kak
TIOCTIIEPEXOHBIX JIEMEHTOB-METAILIOB. XUMHs BOIHBIX pacTBOpoB M3*: rmupou3 akBaroHOB,
OCHOBHBIE COJHM, THAPOKCHUABI W uX ampoTepHOCTb. «CTapeHue» THAPOKCHIOB 3a CYET
MIPOLIECCOB OJIALMM U OKcoysiuu. CoJin, IBOMHBIE COJIM U KOMIUIEKCHbIE coequHeHus. KBacupl.
OKcuapl, CMEIIAHHbIE OKCUABI, IIMUHEIU. ['asoreHuabl U ruapubl. MisMeHeHue ycTonunBoCTH
COEIMHEHUM, coAaepKalluX rajuiiid, MHJWM, TAJUIMH B cTeneHsax okucienus +3 u +1. CxonctBo
coenunenuit TI(l) ¢ coemunenusimu Rb u Ag(l). IlpumeHeHne coeaMHEHHUI Tauns, WHIUSL,
Ta/ulig B TIOJYNIPOBOAHUKOBOM TEXHUKE. ApPCEHHUJ Tajiusi KaKk OCHOBA HOBOTO IOKOJEHUS
MOJIyTPOBOJHUKOB. TOKCHUYHOCTh TaJLIIUSI.

bepunnuii, maznuii, wienounosemenvuoie 31emeHmbl

O6muras xapaktepucTrka. OCOOCHHOCTH XUMUN OCPUILIHSL.

XUMHUYECKHE CBOMCTBA METAUIMYECKOTO Oepriutus. BakHeWmme COCTUHEHHUs: OKCH],
TUAPOKCUI, OepriiiaThl. AKBauoH Oepuius, ero rufposus. Coiu, KOMIJIEKCHbIE COeINHEHUS.



ToOKCMYHOCTh OCpUJIIMS M €ro COCNMHEHWH. MarHui, KajbIMi, CTPOHIMH, Oapwii, pamuii.
XuMuueckue CBOMCTBa MeTainnoB. CBOMCTBA M CHOCOOBI MOJIy4eHHsS] OMHAPHBIX COCIMHEHHM.
AKBaMOHBI METAJUIOB W HX COJH. V3MEHeHWe TepMUYECKOW YCTOMYMBOCTH KapOOHATOB,
Cysib(aToB, HUTPATOB B PsALy Kaiubluii — Oapuii. [IpuymHBI ¥ 3aKOHOMEPHOCTH H3MEHEHUS
pPacTBOPUMOCTH COJICH IIENOYHO3eMEeNbHBIX MeTauioB. KommiiekcooOpa3yromas crocoOHOCTb
nonos 11[3D. TokcuuHOCTh coeauHenuii 6apus. OnacHOCTb PaJuOaKTHBHOIO 3apaxkeHus “°Sr.
Il]enounvie 3nemenmot

O6murast xapaktepuctika. OCOOCHHOCTH XUMUHU JITHS.

[Tonydyenune mIEIOYHBIX AJIEMEHTOB M3 MPUPOAHOIO ChIPpbs. XMMHUUYECKHE CBOMCTBA METAJLIOB.
B3aumoneiictBue ¢ KUIKMM aMMHUAKOM. Peakinmum ¢ KHCIOPOJOM: OKCHJIbI, HEPOKCHUIBI,
CYIIEpOKCUBI, O30HUABL. V3MeHeHue cocTraBa M TEPMUYECKOM YCTOMYMBOCTU KHCIOPOIHBIX
COCIMHEHUW B TpYIIE IIETOYHBIX 3JIEMEHTOB. Peaknuu ¢ a30ToMm W BoaopoaoM. Peakunun
C KHCJIOTaMH U ciupTraMu. I'mapokcuasl. [lomydenune, crpoeHue, cBOMCTBA, IPUMEHEHUE €IKOTI0
HaTpa W €IKOro KaJii. AKBAaWOHBI IIEJOYHBIX MeTayuioB. Comu. KommiekcHble COeUHEHUS.
JlnaroHanpHOE CXO/ICTBO CBOMCTB COCAMHEHUN JIUTHUS U MarHusl.

Huepmmuuwie cazol

OO01as XxapakTepuCcTHKa.

Oco0eHHOCTH  DJIGKTPOHHOTO CTPOEHUSI aTOMOB HWHEPTHBIX ra3oB. HeycroitunBocTh
JIBYXaTOMHBIX MOJIEKYJ HHEPTHBIX Tra3oB. DPuU3MUecKHe W XUMHUYECKHE cBoWcTBa. McTopus
OTKPBITUSL COE€JUHEHUN HHEpPTHhIX Ta3oB. Kmatpatbl. DTOpHUIBI, KOMILIEKCHBIE COEIUHEHHS.
Kucnopogusie coenunenusi. OKUCIAUTENbHBIE CBOMCTBA (TOPUAHBIX M KUCIOPOIHBIX
coenuHeHni. OCOOEHHOCTH XUMUYECKON CBSI3M B COENMHEHUSX MHEPTHBIX ra3oB. [IpuMeHenue
WHEPTHBIX T'a30B.

XuMHSA nepexXoaHbIX 3JIeMEHTOB

OO0miasi XapaKTepuCTUKA TEPEXOAHBIX DJIEMEHTOB. OJEKTPOHHBIE KOH(UTypaluun aToMOB
u uoHoB. Ilonmoxenne B Ilepmommueckoii cucreme. Knaccudpukamus. OOmue cBoicTBa
MEPEXOHBIX IIEMEHTOB.

Keneszo, kobanem, nukenn

OO0mrast xapakTeprCTHKA SJIEMEHTOB TPHUAJIBI JKele3a.

[lonyuenue, Qusnueckue U XUMHUYECKHE CBOWCTBA, NpPUMEHEHHE METaUIoB. BaneHTHbIe
COCTOSIHUSA DJIEMEHTOB TpUajbl *kele3a. M3MeHeHne yCTOMYMBOCTH COCIMHEHUM C HHU3IIUMU
U BBICIIMMH CTEMeHIMHU OKucieHus B psaay Fe—Ni. OCHOBHbIC KJIACChl COCIUHEHHI: OKCHJIBI,
TUAPOKCUIBI, COJHM, KOMIUIEKCHbIE coeauHeHHus. (COMOCTaBI€HUE KHUCIOTHO-OCHOBHBIX
U OKHCIIUTEIBbHO-BOCCTAHOBUTENbHBIX cBoOWcTB coenunenuin Fe (11), (I11), (VI). Buusaue
KOMILJIEKCOOOpa3oBaHUsI Ha OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE TMPOLECCHl B  PacTBOpax,
conepxarux Fe(ll) u Fe(lll). CpaBHeHHE YyCTOWYMBOCTH KOMIUICKCHBIX COCAMHEHHH KOOajbTa
() mu (). Ycnous cradwmmsanuu Co(lll). KapOonuibel, HUTpo3ocoeauHeHus. depporieH.
CpaBHUTENbHAS XapaKTEPUCTHKA XUMHH JKele3a, KobainbTa U HukKens. Pomb  xenesa
B Omosornueckux npoieccax. [I[puMeHenrne coennHEHU TpUaIbl Kee3a.

Ilnhamunoevie 31emenmout

OOmast xapakTepucTuka. Pojb OTEYECTBEHHBIX YYEHBIX B H3YYCHHHU XHMHUU IUIATHHOBBIX
aneMeHToB. DuU3nyeckue M XUMHUYECKHE CBOICTBA, NPUMEHEHHE IJAaTUHOBBIX METAJJIOB.
Crioco0ObI mepeBoia UX B pacTBOP. 3aKOHOMEPHOCTH B U3MEHEHUHN YCTOWYMBOCTH XapaKTEPHBIX
CTENEHEW OKUCIEHUS B COCIMHEHHUSX IUIATUHOBBIX DSJIEMEHTOB. [‘alloreHuabl, OKCHUIbI,
TUJPAaTUPOBAHHBIE OKCHJIbI, KOMIUJIEKChl. 3HAYE€HHUE KOMIUIEKCHBIX COCIMHEHUH B XUMUU
MJIATHHOBBIX 3JIEMEHTOB. IHEPTHOCTh KOMIIJIEKCOB IIATUHBI, 3G PeKT TpaHCcBIUsHUA YepHsiea.
OTnuuuTenbHble OCOOCHHOCTH XUMHUU OTACNIBHBIX IUIATUHOBBIX MeTawioB. Ilmatuna —
BaYKHEUIIMN TpeJICTABUTEIb CEMENUCTBA IUIATMHOBBIX 3JIEMEHTOB. [IpuMeHeHue coeauHeHui
MJIATUHOBBIX 3JIEMEHTOB B XUMUUYECKOW TEXHOJIOTUH U MEIUIIMHE.

Mapzaneu, mexneyuii, penuii

Obmras xapakrepuctika. BanenTHole coctosHus sneMentoB VIIB rpymnmer.
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CpoiicTBa M MpUMEHEHHE METAUTMYECKOro MapraHia M ero CluiaBoB. BakHelme coequHeHus
maprauma (1), (I1), (1V), (VI), (VIl). Bausaue pH pactBOpa Ha OKHCIHTEIBHO-
BOCCTaHOBUTEJIbHbIE MPOLIECCHI, TPOTEKAOIINE C yYacTHEM coequHeHui Maprania. HeoObruHbie
CTENEHH OKHUCIEeHHs Mapranua. KpaTkue cBeneHMss O XUMHUM TexHenus. BaxuHeimme
coenuHeHust peHusi. ConocraBieHne KMCIOTHO-OCHOBHBIX U OKUCIHTENFHO-BOCCTAHOBUTENbHBIX
CBOWCTB COEAMHEHU MapraHiia U ero aHaJloroB B Pa3lIMYHBIX CTEMEHSIX okucieHus. CpaBHeHUE
cpoiictB coenunenuit VIIA u VIIB rpynn. IIpumenenne coequHeHui maprasiia, TEXHELHS,
peHus.

Xpom, monuodoen, onvhpam

O6mas xapakrepructuka. BaneHTHble cocTosiHUS 31eMeHToB VIB rpynmsl.

[Tonyuenue xpoma u deppoxpoma. Merammdeckuit xpoM. Kucinopoaneie coemuHeHUsT Xpoma.
Coenunenust Cr(ll): okcua, ruapokcuna, coid. BoCCTaHOBHUTENbHBIC CBOWCTBA COCIMHCHHI
naByxBaneHTHOro xpoma. Xumusi Cr(lll): rumpomm3 akBamona, amM(OTEpPHOCTh T'HIPOKCHIA.
Coenunennst Cr(VI1): xpomartbl ¥ OMXpOMAaThl, KHCIOTHO-OCHOBHBIC PaBHOBECHS B BOJIHBIX
pactBopax. CoIocTaBlieHHE KHUCIOTHO-OCHOBHBIX U  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
corict coemunenuit Cr (I1), (111), (VI). KommiekcHbie coOeTUHEHUS W JBOMHBIE COJM XpOMA.
[lepokcuanble npou3BOAHbIE. XPOM B HEYCTOMUMBBIX CTeNeHsAX okuciaeHus. llomyuenue Mo
u W. Mertannmueckoe coctostare. Oxcuabl Mmonubaena (V1) u sonsdppama (VI). MommbaenoBas
u Bosb(pamoBass kuciaoTbl. MomubOnatsl u Bosbgppamarsl -1V rpynmn. [IBoiiHble, TpoiiHble
MonuOJaThl U BoJIb(paMaThl. M30M0NM - U TETepPOIOIUKHUCIOTH U COMU: 00pa3oBaHue, CTPOCHHE,
peakioHHas crnocoOHocTh. Kucnopoansie coennHeHus MonuOaeHa U BoJb(ppamMa B HU3IIUX
CTEIEHAX OKUCJICHMS: OKCHJbI, MOJIMOJEHOBBIE M BOJb(PpaMoBble "cUHU", BOJIb(PaMOBbHIE
"oponsbl”. Kumacrtepsl. ['amorenunmbl Xxpoma, mosmOjieHa, Bosibppama. l3meHeHue cocTaBa
BbIcIIero rajorenua B psagy Cr — W. Ilpumenenue coequnenuii anemenTos VIB rpymmebl.
CpaBHenue xumuieckux cBoucTB reMenToB VIA u VIB rpynn [lepuoandeckoil cucTeMsl.
Banaoun, nuoouit, manman

O6mras xapakTeprucTiuka. BaneHTHbIE COCTOSIHUS 3JIEMEHTOB MOATPYTIITBI BaHAIHSL.

CpoiicTBa W mnpuMeHeHHe MeTauioB. Xumus coemuHenuit Bamamus (I1), (1), (1V), (V).
l"asnorennibl, OKCUIbI, BaHAAThI, U30MOJMBAHAIaThl, OKCOKATUOHBI U aKBanOHBI. KoMIiekcHbie
coenquHeHus. ComnocTaBlieHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX U  KUCIOTHO-OCHOBHBIX
coiictB coemunenuii Banaaus (1), (I11), (1V), (V). Oxkcuabl HHOOMsS u TaHTama. HuobaTb
U TaHTanaThl. M30MoNMaHuOHbl U UX cTpoeHue. buHapHble U KoMIUIeKCHbIe propuasl. pyrue
raJIoTeHUIbl U OKcorajoreHuabl. KiacTepHas NmpHpoaa AWTajIoOreHUJ0B HUOOWS M TaHTaja.
Komrutekcubie coeautenns ND 1 Ta B HU3IINX CTEMEHX OKUCICHUS.

Tuman, yupxkonuii, 2agnuii

OO01as XxapakTepuCcTHKA.

[Honyuyenue, ¢puznueckue U XMUMHUUYECKHE CBOICTBA TUTaHa, HUPKOHMs, radHus. [Ipumenenue
METaJIJIMYECKUX TUTaHA, [IUPKOHUS, TaHUS U CIJIABOB Ha UX OCHOBe. buHapHbIe coennHEHUs:
raJIoTeHUIbl KapOuJbpl, HUTPHUIBI, CyJIb(GHABI M MaTepuanbl Ha HX ocHoBe. Kucnopoansie
coenuHeHus. JIMOKCHIIBI U TUApPATHl OKCUIOB. be3BoiHbIe coyn yeThipexBanieHTHbIX T1, Zr, Hf,
UX TUApaTalus U MOBEACHHE B BOAHBIX pacTBopax. CoennHEHUs 3J€MEHTOB MOATPYIIbl TUTaHA
C HU3MWMMHU cTeneHsMH okucieHus. KommekcHble coeauHeHus. [lpuumHBI  cXoacTBa
XAMHUYECKUX CBOWCTB coeamHenuit Zr m Hf. Xumudeckue OCHOBBI paslelicHUs] HUPKOHHS
U rapHUsL.

Peokozemenvhbie 31emenmol

Obmas xapakrepuctuka. CTpoeHHE SIEKTPOHHBIX 000JI0UEK aTOMOB, XapaKTepHbIC BallCHTHBIC
COCTOSIHMSI, YCTOWYMBBIE cTenmeHu okuciaeHus. lLlepueBass U UTTpueBas MOATPYMIIHL.
«lanonuuuesslii uznom». Jlantanomanoe cxkatue. Ilomyuenue, duznueckue U XUMHYECKUE
CBOICTBA, IpUMeEHeHHE MeTauioB. CinoxkHble coeauHeHus P30 u Metonsl pasaeneHust cMecen
P3D. Xapakrepuctuka coenuneruii M(I11): okcuabl, THAPOKCHUIBI, TPOCTHIC U JBOHHBIC COJIH.
Kommnekcubie coenunenus. Xapaktepuctuka coequnenuin M(1V): Ce(1V), Pr(1V), Th(lV),
WX OKHCIIUTENbHBbIC cBOMCTBAa. Xapakrtepuctuka coeauuenuii M(I1): Eu(Il), Sm(Il), Yb(II),
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UX BOCCTAaHOBUTENbHbIE cBOMcTBa. Ilpumenenue coenunenuid P3D: marepuansl na3epHoOi
ONTHKH, MAarHUTHBIE MaTEpUalIbl, KaTaJIn3aTopsl, coctaBHas yacte BTCII martepuaios.
AKmunouowt

O6mast  xapaktepuctuka. [IpoOieMaTHYHOCTh  XUMUYECKOHW  AHAJIOTHMM  aKTUHOHJIOB
Y JJAHTAHOUJIOB.

Kpatkue cBegeHuss o XumMuu TOpusa. BaxkHeillne COEAMHEHUST W MX CBOWCTBAa: OKCHJ,
TUAPOKCUJI, TaJOre€HUIbl, OKCOraJOreHUIbl, MPOCTble M KOMIUIEKCHBIE COJHM. XUMHUS YypaHa.
CoenuHeHMsT ypaHa B Pa3JMYHBIX CTENEHAX OKHUCJICHUSA. [amoreHuabl, OKCHIBI ypaHa.
AmdoTepHOCTh KHCIOpOAHBIX coenuHeHud ypana (V). CuHTe3 TpaHCYpaHOBBIX 3JIEMEHTOB.
XuMUS HENTYHUs, TUTyTOHUS, aMepulius. BakHeWmue cOoequHEHUs: OKCHUIbI, THUIPOKCHUIIHI,
rajgoreHuibl. OCHOBHBIE CTENEHM OKHCICHUS. 3aKOHOMEPHOCTH H3MEHEHHS] OKHUCIHUTEIBHO -
BOCCTAaHOBUTENBHBIX cBOMcTB B panxy U, Np, Pu, Am. Xwumus BOAHBIX pPacTBOPOB:
KOMILJIEKCOOOpa30BaHue, U CIIPOIIOPIITOHUPOBAHHE.

Hunk, kaomuii, pmymso

O6bmas xapakrepructiuka. OcoOEHHOCTH CTPOEHHS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

Xummnueckue U (pusnueckue cBoiicTBa MerayuioB. [lomyueHne u nmpuMeHeHHE MeTaUTMYeCKUX
[MHKA, KaJMHsl, PTYTH U MX CIIaBoB. AMainbramel. Baxueimme coequnenus M(II): okcumbi,
TUAPOKCUIBI, CONMM. XHUMHS BOAHBIX PACTBOPOB: THAPOJIU3 M KOMIUIEKCOOOpa3OBaHUE.
CpaBHutenbHass ycToiunBOCTh KomiiekcoB. Coenunenuss pryta (ll) ¢ azorcomepxkammmu
MoJieKyJlaMu. MI3MeHeHue Tuna CBA3M B COCIMHEHMSX JIBYXBAaJEHTHBIX LIMHKA, KaJMHUs, PTYTH.
[IprurHBl aHOMABHOTO (HEMOHOTOHHOI'0) XapaKTepa U3MEHEHHUs KUCIOTHO-OCHOBHBIX CBOMCTB
okcuoB u ruapokcuoB B paay Zn(ll) — Hg(l). OkuciuTenbHO-BOCCTAHOBUTENILHBIE CBOMCTBA
coemuuenuii pryt. Jucnponopuuonuposanue Hgo?*. Baxknelimme coenunenns prytu (I).
[Ipumenenne coeaMHEHU NUHKA, KagMUs, PTYTH. TOKCHYHOCTb COCAVMHEHUN 3THX JJIEMEHTOB.
CriocoObl ycTpaHEeHUS 3apa’keHHsI TIOMEIIEHUH METaINYeCKON PTYTHIO.

Meow, cepeopo, 3010mo

OO0mras XxapakTeprcTHKa.

Huarpammbel  Jlatumepa. IlpuyuHBl HAaXOXISHHWS B MPUPOAE 30JI0Ta, cepedpa W Menu
B CaMOpPOAHOM COCTOSIHUU. DPU3MYECKHe M XUMHYECKHME CBOWCTBA MeTawioB. llpuMeHeHue
Meraumuecknx CuU, Ag, AU um uX CiulaBoB. XUMHUsI Menu B creneHsx okucienus | u Il
Baxneiimme coeMHEHUS: OKCHJIBI, THIPOKCHUIBI, COJIU, KOMIJICKCHI. JlucponopirnoHupOBaHNE
coenunenunit mMeau (l). Tlpumenenue coemmuenuit memu. Cu (Il, IllI) — cocraBHas wacth
marepuanioB co cBoiictBamu BTCII. Tokcuunocth coenuHeHuit mexu. Xumus cepedbpa (I).
OCHOBHBIE COCMUHEHUS: OKCHJ, THIPOKCHUA, CyIb(uI, MpOCThie W KOMIUIEKCHBIE COJH.
Xummnueckue ocHOBBI (oTtorpaduyeckoro mpouecca. HeoObuHbBIE cTEEHU OKHCIEHHUS cepedpa
U ux crtabuimsanus. XuMus 30J0Ta. PacTBopeHHME METauIMYecKoro 30J0Ta B Pa3IUYHBIX
pearentax. I[IpomsBomubie AU(IIl). HeoObrunbie creneHu okucieHus 3o0i0ta. CpaBHEHHE
XUMHUecKuX cBorcTB eMeHToB |A u IB rpynn Ileproanueckoii cucreMsl.

CoBpemMeHHbIE TPO0JIEeMbl HEOPraHUYECKOH XUMHUH

Heoprannueckast XuMus 1 cO3jaHNE COBPEMEHHBIX (DYHKIIMOHABHBIX MATEPUAJIOB.

[Honstus xumum TBepporo Ttena. Hecrexuomerpuueckue coeauHeHus. Kpasuxumuueckoe
onucaHue paBHOBecuil AedexToB. OCHOBHBIE THUIIBI PEAKIMA C y4acTHEM TBEPAOrO Tela.
3aBUCHUMOCTh J1€(EKTHOIO0 COCTaBa KPUCTAJUIOB OT yCIOBHH cHHTe3a. BnusHue nedekToB Ha
CBOMCTBA KPUCTAJUIOB U KUHETUKY TBEPIO(Da3HBIX MIPEBPAIICHHI.

CoBpeMeHHbIE HEOPraHWYeCKMe Marepuainbl. Marepuanbl Ui  BOJOPOAHOW DHEPreTHKU
CynpamouekymnsipHast xumusi. HaHomatepranbsl 1 HAHOTEXHOJOTHS.

buonornueckas  Heopranmdeckas ~— xumusa.  OpraHuzanuss ~ OMOJOTMYECKOW  KJIETKH.
Heoprannueckue BemiecTBa B Owmonormueckod kjieTke. [loHAaTHE O mporeccax IepeHoca
Heoprannyeckux yactuil. Karanurnueckue nponeccol. CEHCOpPHI.

OcHOBHBIE METOAbI HCCJIEIOBAHUS] HEOPTraHUYECKHX BeleCTB

OcHOBHBIC TpyNIbl METOJOB HCCJICIOBAHHUS HEOPraHWYECKUX BemecTB. HWHdopmanus,
rmojiyqaemasi ¢ TOMOIIBI0 PA3JUYHBIX METOJA0B. JH(PPaKIMOHHBIE METOABl HCCIEIOBAHMS.
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CnexTpajibHble METOBI uccienoBaHus. Maraeroxumus. TepMudeckue MeTo/bl UCCIEAOBAHMS.
[TonsiTue 0 PU3NKO-XUMUUECKOM aHAJIU3E.

4. Komnerenuuu, popMupyembie B pe3yJbTaTe 0CBOCHHUS IUCUUIVINHBI

CIOCOOEH OCYIIECTBIIATH MMOMCK, KPUTHUECKUI aHAIN3 U CUHTE3 UH(pOpMaIuu, IPUMEHATh
CHCTEMHBIH IMOAXO/ IS PEIleHus mocTaBieHHbIX 3a1a4 (YK-1);

Croco0eH aHaJM3UPOBATh U HHTEPIPETUPOBATH PE3YJIbTATHl XMMHUUECKUX YKCIEPUMEHTOB,
HaOmoaenuit u u3mepennii (OITK-1);

CIOCOOCH MPOBOJUTH C COOJIOJCHMEM HOPM TEXHUKH O€30MacHOCTH XWMHUYECKUI
OKCIIEPUMEHT, BKJIOYas CHHTE3, aHAN3, MU3y4EHHE CTPYKTYpPbl M CBOWCTB BEIECTB U
MaTepuasoB, HCCieaoBaHue mpoieccos ¢ ux yuactuem (OITK-2);

CHO0CcO0€H NPUMEHSTh PacUeTHO-TEOPETUUECKUE METO/bI JJIs1 U3YUYEHUSI CBOICTB BELIECTB
U NIPOLIECCOB C MX YYaCTHEM C HCIIOJIb30BAHUEM COBPEMEHHOM BBIYMCINUTEIBHON TEXHUKU
(OIIK-3);

CIIOCOOEH MCIOJIb30BaTh CYLIECTBYIOIIME MPOrpaMMHBIE MPOAYKTH U MH(OPMALIMOHHBIE
0a3bl JaHHBIX JUIS PEIIeHUs 3a7ad NPpo(eCCHOHABHOM AeATEIbHOCTH C yY€TOM OCHOBHBIX
TpeboBanuit nHGopmanroHHoi o6e3omnacaoctu (OITK-5);

CHOCO0EH NpeNCTaBiIATh PE3ybTaThl CBOEW pabOThl B YCTHOW M NHCBMEHHOH (opme B
COOTBETCTBUM C HOPMAMM M NpaBUJIAMM, NPUHATHIMU B NMPOPECCHOHAIBLHOM COOOIECTBE
(OIIK-6);

criocoOeH BBIOMpPATh M MCIOJb30BaTh TEXHUYECKUE CPEACTBA U METOABI MCIBITAHUN IS
pellIeHUs] HCCIEe0BaTeNbCKUX 3a7ad XUMHUYECKOH HaIpaBJIEHHOCTH, I1OCTAaBJIEHHBIX
crierancToM Oosee Bricokoit kBamupukanuu (ITK-1);

CIOCOOEH OKa3blBaTh MH(MOPMALMOHHYIO MOJJAEPXKKY CIEUaTINCTaM, OCYIIECTBISIOIINM
Hay4yHO-uccienoBarenbckue paborsl (ITK-2).

5. [lnanupyemble pe3yabTaThl 00y4eHuUst

B pesynbpTaTe 0CBOGHUS JUCHMILIUHBI CTYIEHT J10JIKEeH:

3HaAmbs:

MECTO HeOpFaHquCKOﬁ XUMHUH B CUCTEMC HAYK;

TCOPETUYCCKUE OCHOBBI HeOpFaHI/ILIeCKOfI XUMHU U (COCTaB, CTPOCHUEC N XHMUUYCCKUC
CBOMCTBa MMPOCTBIX BCHICCTB U XUMHUUYCCKHX COCHHHGHHﬁ, CBA3b CTPOCHHA BCHICCTBA U
MPOTCKAHUA XUMHUUYCCKUX HpOHeCCOB);

ymemu:

aJanTUpPOBaTh 3HAHUS, HAKOIUJIEHHbIE MpPH U3ydyeHHH Kypca «Heopranudeckas XuMHs»,
K PEIICHUIO KOHKPETHBIX 3a/1a4, CBSI3aHHBIX C PO ECCHOHABHOMN eI TEIHHOCTHIO;
MCIOJIb30BaTh (yHAAMEHTAIbHbIE 3HAHUS HEOPraHMYECKOW XMMHUU B OOJACTH CMEXKHBIX
JTVICITUATIIINH,

enaoemn:

METOAAaMH U CIOCOOaMH CHHTE3a HEOPraHUYECKUX BEIEeCTB

HaBbIKAMU OIMCAHMSI CBOMCTB BELIECTB HAa OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOLIUX
n3 [lepnonnueckoro 3akoHa u Ileproanyeckoi CucTEeMBbl 2JIEMEHTOB

6. O0masi Tpy10eMKOCTb TUCIHUILIAHBI:

19 3auerHsix enunuil (684 yaca).

7. ®opMa KOHTPOJIs:

[TpomexxyTouHas arrectranus — 3a4eT (1 cem.), nudpepeHIMPOBaHHBINA 3a4eT — KypcoBas
paborta (2 ceM.), sx3ameH (2 cem.).

AHaIUTHYECKAsA XUMHUSA

1. MecTo 1ucuMmjinHbl (MOAYJs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl
JucrunnmHa « AHAUTUTHYECKasi XUMHUsI BXOAUT B 0a30BYI0 yacTh 00ka b1 «/lucuumimabt

(Momxymm)» kak o0si3atenbHas qucnumimiaa b1.6.07.

2. llesiu 0CBOEHUS JUCHUIJIUHDI:
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o dbopMUpOBaHUE Yy CTYIECHTOB 3HAHMM TEOPETHUUYECKHMX OCHOB XHMHUYECKOrO aHaiu3a U
MPAKTUYECKUX HABBIKOB €r0 BBHITOJTHECHHUS.
3. KpaTkoe coaep:kaHue IMCUUIJINHBI
Metoabl pa3iejieHus 1 XUMHYECKO HAeHTU(PUKAIUT
Ananumuueckan xumus, ee 3a0auu u memoovt. Kauecmeennwiii ananus
Hemu ananutuyeckoit xumun. aentudukanus u onpeaeneHne, 00IHOCTh 3TUX HAIPaBJICHUH.
AHamuThdeckuid curHai. I[Ipu3Haku aHaTUTUYECKOW peaKIuW M NPUYUHBI UX TOSBJICHUS.
[Tonsitne o meToauke ananu3a. Kareropum u30MpaTebHOCTH aHAMTAYECKON peakiuu. [Ipenen
oOHapyxeHus. llpuHIMNHUATBHBIE BO3MOXXHOCTH YJIYYIICHUS TapaMeTpPOB aHAIMTHYECKOU
peakuuu. AHAJUTHUYECKUE pPEAareHThl, UX Tpajalus MO YUCTOTE. AHAJIUTUYECKHE TPYIIIbI
3JIEMEHTOB, OAXO/IbI K X (popMupoBaHHio. CepoBOIOPOIHBIN MeToA. OpraHuyYecKre peareHThI.
Memmaroriiee  BIMSHUE, €ro ycTpaHeHuWe. [IpuHIUNBI pa3zelieHus W MacKHPOBaHUS.
JlemackupoBanue. JIpoOHBIN U CHCTEMAaTHIECKUI METOIbI aHAJIM3a.
Xumuueckoe pasnogecue. I'omozennoe pasnosecue
[lonsiTne 00 wWAeanbHBIX W peaNbHBIX CHCTEMax. BIusHUE  AIIEKTPOCTATUYECKUX
B3aUMOJIEHCTBUN (MOHHAs CHUJIa AKTUBHOCTb, KOG (DULIMEHT aKTUBHOCTH). BinsHue XuMHueckux
B3aMMOJICUCTBHI (MOJIbHASA JOJII, OOIasi aHAJIUTUYECKass KOHIEHTpalMs HOHA, PaBHOBECHAs
KOHIIEHTpanusi noHa). CrocoObl BBIpaKEHUS KOHCTAHT PABHOBECHM XMMHYECKOH peakKlHu.
[TonsiTe 0 TEPMOAMHAMUYECKOM, YCIIOBHOM U pealbHOW KOHCTAHTAX PAaBHOBECHSI XMMHUYECKOU
peakiuu. YpaBHEHHE DIEKTPOHEHTPalbHOCTH M ypaBHEHHWE MaTepUalbHOro OanaHca.
[IporonuTnyueckas Teopus KucioT U ocHoBaHuM bpencrena u Jloypu. KoHCTaHTBI KMCIOTHOCTH
n ocHoBHocTH. Knaccuduxauuss pacrBoputeneil. Husemupyromuit u nuddepeHuupyronmii
3¢ (dEeKThI pacTBOPUTEIICH.
Xumuueckoe pasnosecue. Pagnosecue ¢ cucmeme pacmeop-ocaox
IIpousBeaenre pacTBOPUMOCTH BiMsiHME 3JEKTPOCTATUYECKUX B3aUMOJICHCTBUN Ha BEIUYUHY
MPOU3BEJEHUSI  PACTBOPUMOCTH  (peajbHOE TMPOU3BEACHHE PAaCTBOPUMOCTH). Biusnue
XUMUYECKUX B3aUMOJECUCTBUN Ha BEIUYMHY NPOU3BEIEHUS PACTBOPUMOCTH (yCIIOBHOE
MPOM3BEIEHNE pacTBOpuUMOCTH). PactBopuMocTh. B3auMoOCBSI3b MEXIYy pacTBOPHMOCTHIO,
COOCTBEHHOW PaCTBOPUMOCTBHIO W TMPOM3BEICHUEM pPACTBOPUMOCTH. [IpHHIUIIBI BBIYMCICHUS
PacTBOPUMOCTH MPY HATMYUU KOHKYPHUPYIOIIUX PAaBHOBECU. BIusHN € OTHOMMEHHOTO MOHA Ha
pactBopuMOcTh. ConeBoii 3¢ hexT.
Ocasicoenue Kaxk memoo uoenmugukayuu, pazoeneHus U KOHYEHmpupo8anus
[Toaxoapl K OMMCAaHMIO ONEPALIMI PA3AEIEHUs KaK FeTepOreHHbIX mporeccoB. KommuecTBeHHbIE
XapaKTepUCTUKH d(PPEKTUBHOCTH pa3/ICIICHUs C TOUKH 3PEHUS MTOTHOTHI U3BJICUCHUS U YUCTOTHI
KOMIIOHEHTa: KOHCTaHTa U KO3(PQHUIMEHT pasfeneHus, (akTopbl pazaeieHHs U O0OoralleHus.
OcaxxaeHne Kak MeToJ UIeHTH (UKALUHY, pa3eJeHus U KOHIICHTPHPOBAHUSI.
Du3uKo-xumuuecKue 0CHOBbL NPOUECCO8 IKCMPAKYUU
OcHOBHBIE TMOHATHS. XapaKTEPUCTUKH HWHTEHCHUBHOCTH: KOd((UIMEHT pacrpeneaeHus
(okcTpakiuu), ¢akrop wu3BaedeHus (% odkcrpakuuu) W (HakTop OOOTAIICHHS, YHUCIIO
HEOOXOAMMBIX CTYHEHEH SKCTPaKIHUU. DKCTPAKIMOHHBIE CHCTEMbI HCIOJb3yeMble B aHAIU3eE.
MexaHu3M SKCTpakiuu. DKCTpakius XxenaToB, pH momyskcrpakiuu. M306mparenbHOCTh
SKCTPAaKLMOHHOTO pazaeneHuss. ConocTaBiIeHUE OCATUTEIbHBIX U 3KCTPAKLUHUOHHBIX METO/0B
pazzeneHusl.
Du3uko-xumuuecKue 0CHOGbL Xpomamozpaguu
[Ipuaune xpomarorpaduu. OU3NKO-XUMUYECKHUE MPOIECCHI, JIEKAIINE B OCHOBE pa3/eicHUSI.
PaBHOoBecHass xpomartorpadusi, OCHOBHOE ypaBHeHHe. HMneHTudukamus KOMIIOHEHTOB
mo xpomatorpamme. Moaudukanus xemMocopOIuoHHOM XpomaTtorpaduu. OcobeHHOCTH
MOHOOOMEHHOTO H  OCAJOYHOI'O0 BAapUAHTOB: SBJCHHS, MPHUBOIALIME K pa3AelieHUIo;
KoIM4yecTBeHHasi oleHka 3¢ dexkTuBHOCTH pas3zaeneHus. CeleKTUBHOCTh HMOHHOI0 OOMeHa.
ConocTaBieHue poiy U GYHKIIMH pa3IMIHBIX METOAOB Pa3/ICICHUs B AHAIMTUYECKONU XUMHUH.
KoanyecrBeHHbIH aHaIH3. XUMHYECKHE METOAbI AHAIN3A: TPABUMETPHUS
Mexanuzm oopazosanusn ocaoka
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I'paBumerpuss Kak aOCOMIOTHBIH MeToJ aHaiauM3a. MexaHu3M 00pa3oBaHUS — Ocajka.
[lepecoliienne, LEHTPHl KpUCTAIIM3AaUUMU M pocT yacTul. Kpucramwmueckue u amopgHble
ocaaku. Ocaxnaemas u BecoBas popmbl. Kotouanoe cocrosiaue. OoKyIsiMs U HNENTU3ALINS.
CrapeHue ocaJKoB, ero BUAbL. "I OMOreHHoe" oca)aeHue.

3azpaznenue ocaoxka

Bunel 3arpssHeHus ocaigkoB. COBMECTHOE OCAKIEHHME, COOCAKIEHHE, I0CIE0CaXICHUE.
Ancop6rus u abcopouus. Okkimro3ust. MHKIH03MS.

Xapakmepucmuka cmaouii 2pagumempuiecKko20 ananu3a

Br16op Maccel HaBecku 11 aHanu3a. ['paBuMerpuueckuit ¢pakrop. Beidop ocaautens. YcnoBus
aHAJMTHYECKOT0 ocaxaeHus. PunpTpoBanue. Bpibop mnpombiBHONW xuakoctu. IlepeBon
ocaxxaeMoil (OpMBI B TpaBHUMETpUYECKyl0. PacyeTsl B TrpaBUMeETpuu. MeCTO TpaBUMETPHUU
B CUCTEME aHAJMTUYECKUX METOIOB.

KonnvecrBeHHbIi aHaIn3. XUMHYeCKHE METOAbI AHATHU3A: TUTPUMETPHUS

Obwaa xapakmepucmuxa mumpumempuu. Cnocodvr 6vipajxceHus KOHUeHmMpayuu
eéewjecmea. IIpunyunvl pacuemoe ¢ mumpumempuu

Knaccudukanus peakuuii B THUTpUMETpUH, TpeOOBaHUS K HUM. MolsipHas mMacca U MOJIIpHas
Macca HJKBHUBaJeHTa. YMCIO HKBHUBAJIEHTHOCTH U (PAaKTOp SKBUBaJIEHTHOCTH. CriocoOsl
BBIPAJKECHUs KOHLEHTpALUU BEIIECTBA: MOJIIPHAsT KOHLEHTPALMS, MOJIIPHAs KOHLEHTPALMs
SKBUBAJICHTA, TUTP, TUTP MO ONPEAECIIEMOMY BELIECTBY. 3aKOH SKBUBAJICHTHOCTU. [IpHHIMIIEBI
pacueroB B TuTpumerpuu. CTaHgapTHble (IIEpBUYHBIC) M CTaHJAPTHU30BAHHbIE (BTOPUYHBIE)
pacTBOphl, TpeOOBaHMS K HUM. Touyka OSKBUBAJIEHTHOCTM M TOYKAa KOHLA TUTPOBAHUSL.
Wunukatopsl. Buasl  tutpoBanus. Ilorpemnoctn  tutpumerpuu.  YyBCTBUTEIBHOCTD
TUTPUMETPUH.

Kucnommno-ocnosnoe mumposanue

Crioco6b!l BbrunciaeHuss pH pas3iaMyHBIX KHCIOTHO-OCHOBHBIX CHCTEM. YpPaBHEHHE KpPHUBOI
TUTPOBaHUS B ClIy4dac CHUJIbHBIX KUCIOT M OCHOBaHMH. KHCIOTHO-OCHOBHBIE WHIMKATOPHI.
[TorpenHocTy onpenesieHus! CBA3aHHbIE ¢ MHIUKATOpaMu. Monudukaius ypaBHEHUS KPUBOM
TUTPOBAHUS [JI1 JAPYTUX KHUCIOTHO-OCHOBHBIX peakiuil. bydepHsie pactBopsl. bydepnas
€MKOCTb.

Peaxkyuu oxucnenusa-60ccmano6i1eHus 6 mumpumempuu

Ocobennoctu pen-okc peakuuil. O6patuMbie U HeoOpaTHMblE pel-OKC Hapbl. Bo3MokHOCTH
peI-OKC TUTPOBAHHS C TOYKH 3PEHHS CTaHIAPTHBIX U pealbHBIX ((OpPMAaIbHBIX) MOTEHIHAIOB
nojiypeakuuii. MexaHu3M pen-oKC peakiuii 1 HeoOXOAMMOCTh y4eTa KHHETHUYECKHX (PaKTOPOB.
OcobeHHOCTH pacueTra KpUBBIX pen-okc TuUTpoBaHHA. OcoOble TOYKM TUTPOBAHUS.
CooTHOIIEHNE MEXKIY TEOPEeTUUYEeCKOM M AKCIEpUMEHTaIbHOM KpHBBIMU. BpIOOp ycioBuii
TUTPOBaHUS Ha IIPUMEpPE HONOMETPUH, IIEPMAHIAHATOMETPUM U JAUXPOMATOMETPHH.
WHaukaTopsl B pel1-OKC TUTPOBAHMH.

Peakyuu komnnexcooopaszosanus 6 mumpumempuu

O6ume 3aKOHOMEPHOCTH u KOJINYECTBEHHBIE XapaKTEPUCTUKU IIPOLIECCOB
KoMIUIeKcooOpa3zoBaHus. [IpuHIMIBI pacyeTa cOCTaBa pPABHOBECHBIX cucTeM. MeTojbl
TUTPOBAHUS, OCHOBaHHblE Ha 0Opa3oBaHMM KoMmIuiekcoB. KommiekcoHomerpus. OOume
xapaktepuctuku DJITA xak TuTpanTa. Pacuers! nos1el KOMIUIEKCHBIX (JOPM U UX 3HAUYEHHE JUIs
BbIOOpAa ONTHMAJBHBIX YCIOBMH THTPOBAaHUS. Y CIOBHBIE KOHCTAHTHI KOMILIEKCOOOpa30BaHUS.
MeTtauioXpOMHbIE HHIUKATOPBI. PacnpocTpaHUMOCTh METO1a KOMITJIEKCOH OMETPHH.
MeTtpoJiorndyeckasi OlleHKa pPe3yJibTATOB U3MEPEeHM il

OcHogHble nOHAMUA U MEPMUHDBL

Cratucruueckuil  cMbICI — pe3ynbTaToB u3MepeHMil. CiydaliHble W CUCTEMaTHUYECKue
norpemwrHocTd.  [IpaBunbHOCTE M BOCHpPOM3BOAMMOCTh.  CrHoOcoOBI  MpEnCTaBICHUS
BOCIIPOU3BOAUMOCTH. CTaHJapTHOE OTKIOHEHUE OIPAaHUYEHHOMN BBIOOPKH.

Konuuecmeennsle xapakmepucmuku nozpemHocmeii GHa1u3a

JloBepuTenbHash BEpOATHOCTh M HMHTepBal. t-kputepuil. HeobOxoanmoe yucio mapajuiedbHBIX
U3MepeHuid, BhIOpakoBKa pe3ynbTaToB (Q — kputepuii). Hynb-runoresa, kputepuii dumepa.
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3aKOH pAacIpOCTpaHEHHUs] OMIMOOK M €ro KOHKPETHBIE  CIEACTBHUS IS pPa3JIMYHBIX BUJIOB
¢byHkuid. MeTonbl OlleHKH TPaBUiIbHOCTH. OLEHKA MOTPEIIHOCTH aHATMTHYECKUX METO/IOB.
AHa/Iu3 peabHbIX 00bEKTOB

Ananumuueckuii npoyecc. Ilpoéomoop u npobonoozomoska

XapakTepucTuka craguii mpoOoTOOpa, MOATOTOBKH MPOOBI, M3MEpeHHs, 00pabOTKH JaHHBIX.
CratucTuyeckass 3HaYMMOCTh CTaJuid B CyMMapHOW MOTPENIHOCTH MeToAa. MeTposiornyecKue
acmeKkThl aHanmu3a. Poib XuMUyeckux mporeccoB B aHanmuze. OOJacTM MCHONb30BaHUA
KJIaCCMYECKUX MeTonoB. Bunabl anammsza. 3agaun  aHanu3a. VICTOUHHMKM aHAIUTHYECKON
nnpopmaruu. CoOOTHOIIEHHE MEXKIy TOYHOCTBIO, YPOBHEM COJEpKaHMS KOMIIOHEHTA,
9KCIPECCHOCTHIO, KBATH(HUKAILIMEH aHaJTUTHKA U CTOMMOCTBIO aHAJIN3A.

CniocoObl TPOOOMOATOTOBKH (TI€peBEIEHUS POOBI B PaACTBOP).

Dopmuposanue cxemvl AHAIU3A PEATIbHOZ0 00beKmMa

Breibop cxeMbl aHanM3a B 3aBUCUMOCTU OT IOCTaBJICHHOHM 3amadd. [IpoGiembl cOBpeMEHHOI
AQHAJIMTHYECKON XHUMUHU.

Onrtuyeckne MeTOIbI AHATU3A

Memoowvt ananusa, 0CHOBAHHbBIE HA 3AUMOOCUCHMEUU U3IYYEHUA C 6EeUeCHI8OM. 3AKOHbL
nO2N0WeHUA U3TTYYEeHUA OOHOPOOHBIMU CUCH EMAMU

Knaccudukanuss onTuueckux METONOB  aHaiaM3a. UX JOCTOMHCTBO  (IIPaBUJIBHOCTD,
BOCIPOM3BOANMOCTb, U30MPATEILHOCTh, SKCIPECCHOCTh. 3akoH JlamGepra-byrepa, 3akon bepa.
MaremaTuyeckoe BBIPAKEHHE OSTUX 3aKOHOB. BeNM4uHbI, XapaKTepU3yIOIIUE IMOrJIOIIEHUE
cBeTa, OnTHueckas MmIOTHOCTh, poIyckanue. I paduueckoe BrIpakeHUE 3aKOHOB TOTJIOICHHUS,
[IpyunnHbl OTKIOHEHUs1 OT 3akoHa bepa. OnTHueckas NIOTHOCTh, MPONYCKAHUE, MOJIIPHBINA
Y IPUBEICHHBIA MOJISIPHBIA KO3 (PPHUITUEHTHI MOTJIOIICHHUS.

Cnekmp noznowenusn

[lonsiTue O crHeKTpe MOIJIOMIEHUSI WHIUBUIYaJbHOI'O BEIIECTBA. XapaKTEPUCTUKH CHEKTpa
MOTJIOIIECHHUS: TOJI0KEHUE, MOJYIIMPUHA, CUJla OCUUIUIATOpPA. 3aBUCUMOCTb MOJIOKEHHS MOJI0C
MOTJIOIIEHUsST OT THUMA 3aMecTHTelled B MOJEKYJe peareHTa, KHUCIOTHOCTH Cpelbl,
KOMILIEKCO0Opa3oBaHusl, TeMIlepaTyphl pacTBopa. [10I0Ck MOTIOMEHNsS U TUIIBI AIIEKTPOHHBIX
nmepexomoB B Moiiekynax. CHeKTpsl HOHOB TEPEXOAHBIX METAJJIOB W BIWSHHE HA HHUX
KoMIuiekcooOpa3zoBaHus. CreKTpel mepeHoca 3apsaa. AIJUTUBHOCTh ONTHYECKON IMJIOTHOCTU
pacTBOpa HECKOJIbKUX BellecTB. M300ecTHueckne TOUKH.

Xumuueckue peakyuu 6 ONMuU4eCKUX Memooax anaiusa

OO6mme TpeboBaHuss K HUM. OCHOBHBIC TPYIMIBI KOMIUIEKCHBIX COCIUHEHHH, UCIOIB3YEMBIX
B ONTHYECKUX METOJaX aHalu3a: POJAHUIHBIE U TaJOT€HUJHBIE KOMIUIEKCHI, KOMIUIEKCHI
C MEPEeKUChI0 BOJIOPOJA, AMMHUAKOM, OPraHMYECKHMMH OCHOBAaHMSIMH, HOHHBIE acCCOLMATHI,
reTeponoJIMKOMILIEKCHl. XenaTbl. Vcrnonap30BaHMe peakUuid OKHCIEHHS-BOCCTAHOBJIEHUS IS
neneil GoToMeTpuYecKoro aHajau3a.

YyecmeumenbHoCmMb U MEMPO102UYECKUE XAPAKM EPUCIUKU ONMUYECKUX MEM 0008
UyBCTBUTENBHOCT (OTOMETPUUECKOrO aHajau3a. BocCnpou3BOIMMOCTb U NPaBUIBHOCTH
pesyapTaToB. OmMUOKM W3MEPEHUS ONTUYECKOM IIOTHOCTU. OImpeneneHne «CIeIoBBIX»
KOJIMYECTB 3JIEMEHTOB U POJIb «XOJOCTOro» ombiTa. I[[yTH NOBBIIIEHUS 4YYyBCTBUTEIBHOCTU
aHaIu3a.

DJIeKTPOXMMHYeCcKHe MeTO/Ibl AaHAJIN3a

Inexmpoxumuueckue peaxyuu. Pacmeopul 3nekmponumoe Kak neudeanvHvle CUCH eMbl
Oco0eHHOCTH AIEKTPOXUMUYECKUX peakiuil. OOpaTuMble 1 HEOOpaTUMbIE SJIEKTPOXUMUYECKUE
CHCTEMbI. TaJIbBAHUYECKUE AJIEMEHTHI U AJIEKTPOIMTUYECKHE SAYEHKU. DJICKTPOAHbIE PEAKIINH,
aHOJ, KaTo/. AmnmapaT aKTUBHOCTEH, €ro BOSHUKHOBEHHE U cMbIcT. KodduimeHTsr akTHBHOCTH
Kak IapaMeTpbl SHEPreTUKM HWOHHBIX B3aWUMOJECUCTBUUA. TeopeTnuecKkue M SMIUPUYECKU €
MOJIXOBI K pacueTy ko3¢ duiineHToB akTUBHOCTH. Y paBHeHHe [lebas - Xiokkens, J[IBucC.

dnexmponposoonocms
PaBHOBECHBIC U HEPABHOBECHBIE COCTOSIHHSI PACTBOPOB JJIEKTPOJIUTOB, UX KPUTECPUHU. Y IeTbHAS
W DOKBUBAJCHTHAS  JJICKTPOIPOBOJHOCTH  PACTBOPOB  DJIEKTPOJIMTOB,  3aBHCHMOCTH
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OT TeMIlepaTypbl, KOHIeHTpauuu, AaBieHus. D¢dexr Buna. IlpaBuno IlucapxkeBckoro —
Banbnena. Teopus anextpornpoogHoctu Jledast — Xrokkens — Onzarepa. [logBmxHocTH, yncia
nepeHoca. “AHOMaJbHBIE” MOJBUKHOCTU M AJIEKTPONpoBOoaHOCTU. Juddy3nonHsle sBIeHUS,
G dy3noHHbIH noTeHuuan. Kongykromerpus.

Paenosecnvie 3nekmpoxumuueckue cucmembl

OJIC u morteHnuanel 3yekTpogoB. CoriamieHue O 3HaKaxX, BOJOpOJHAas IiKajga. MexaHu3Mm
obpazoBanust DJ[C. D/IC kak cyMMa CKauyKOB MOTEHIIMAJIOB. DJIEKTPOXUMHUYECKUI MOTEHIHUA,
BHYTpeHHHMI mnoreHuuan [anpBanu, BHemHuN mnoTeHuuan Bomera. Pabora BhIXOnA,
MOBEPXHOCTHBIM MOTEHUIHAN, KOHTAaKTHBIM NOTEHUHAI. 3aBUCUMOCTh MOTEHIHMaioB oT pH
u KOMILJIEKCO00pa3oBaHUsl. Komb6unupoBanue ITOTEHIMAJIOB. dyHIaMEHTAIBHOE
TEPMOJAMHAMUYECKOE COOTHOILIEHHUE JJIi 0OpaTUMOro rajibBaHMYECKOIO 3JIEMEHTA. YpaBHEHUE
HepHncra.

IHomenyuomempusn

Knaccudukanus nmoreHIHOMETpUYECKUX MeTonoB. Tumbl anektponoB: 1 u 2 poma, Red-Ox,
razoBble amainbramusbie. [lonyueHne TepMOIMHAMUUECKUX AAHHBIX U3 TOTEHIM AJTOMETPHUUYECKUX
u3MepeHuil. lloTeHnroMeTpruyeckoe THUTPOBAHHUE, €r0 Pa3HOBUIHOCTH. MeTOIpl HU3MEpEeHUus
O/1C. IloTeHIMOMETpUSL B HEBOAHBIX Cpelax.

Heoiinoin snexmpuueckuii cnou. Honomempusn

Tepmonunamuka u crpoenune JAIC. [lpupoxa AIC, nepexox u ajncopOIs MOHOB, BIUSHUE
NOJISIPHBIX MoJieKyd. XapaktepucTtuku J[IC: eMKOCThb, MOTEHLHMAN, 3apsjl, TOJNILMHA. Teopus
I'enmemronbua. Teopust nuddysnonnoro cinos I'yu-Uenmena. Ancopobumnonnas teopus LltepHa.
OcHoBHoe ypaBHeHue JIDC. DIEKTPOKMHETHYECKHH JA3€Ta-MOTEHIHAIL. DJIEKTPOOCMOC,
anekTpodope3, MOTEHLUMAJIbl TEYEHHs] U CeAMMEHTauuu. MeMOpaHHblE TOTEHIHUAbI.
CrexnsHHblii  anmekTpon. pH-merpus, ee ocoOeHHOCTH. VIOHCEIEKTUBHBIE AJIEKTPOJBI.
DnexTpoKanuuIsspHble sBiaeHus. HyneBbie Touku MeTayuioB. AOCOMIOTHBIN NOTEHIUAL.
Inekmpoxumuueckan KuHemuKa

Tok u omuueckas mnonspusauus. Ilepenanpsoxenne. KoHIeHTpanMOHHAs MOJSpU3ALIAS:
muddy3nonHas U XuMHUecKass. AKTUBAI[MOHHAS TOJIIPU3ALINSA: DIIEKTPOXUMHUYEcKas U (a3oBasi.
VYpaBuenue Tadens.

Honapozpaghusn

XapakTepUCTUKU  BOJIBTAMIEPHBIX KpUBBIX. KOHIEHCATOpHBII M  OCTATOYHBIA  TOKH.
Murpanuonsslii U auddy3uoHHbii  Toku. IlpenenbHblii TOK. @DOHOBBIE DIEKTPOJUTHI.
VYpaBHenne WMnpkoBuua. MakcMMyMBl Ha TOJIpOrpagUUecKUX BOJHAX, HX IIOAABIICHHE.
Karamutnueckue BoaHbl. OCOOCHHOCTH 3JIEKTPOAOB, IPUMEHIEMBIX B MOJAporpaduu (pTyTHHIE,
amanpramubie, TBepabie). KommiekcooOpa3zoBanue B mojsporpaduu. BoccranosieHue
KOMILUIEKCHBIX HMOHOB Ha snekTponax. Ilomsporpaduueckue crexTpbl. DyHKUUU (POHOBBIX
anekTponuToB. [lonsporpaduss opraHMYECKUX COECAMHEHHM, CBSI3b CTPOEHHUS OpPraHUYECKUX
BELIECTB C UX HoysgporpaguueckuM MoBeaeHueM. Mcmonb30BaHHEe HEOOpaTHMMBIX pEaKLMM
B mnojsporpagpuu. OCHOBHBIE HPUHLHUIIBI HOJApOrpaguueckoro aHanusa. lcnonb3oBaHue
BEIIMYMH IPEJEIbHBIX TOKOB [UJI OIPEICICHUs KOHLEHTpauuii. MeTonsl omnpeneineHus
KOHIIGHTpanuii.  AManpramHass M IUJIGHOYHas  moysiporpadus ¢ HaKOIJICHHEM.
Ocuunnorpaduyeckas mnossporpadus, ee OCOOEHHOCTH U O00JacTh  NPUMEHEHHS.
UyBCTBUTEIBHOCTh M TOUHOCTH Pa3IMYHBIX BUJOB MOJSIPOrpaduuecKoro aHammsa.
Amnepomempusn

AMITEpOMETpUYECKOE  TUTPOBAaHUE,  MCIOJb30BAaHUE  PA3JMYHBIX  TUIOB  pEaKUHU
(kommekcooOpa3oBanue, ocaxaeHue, Red-Ox). JuddepeHnuanbHoe ammepoMeTprUiecKoe
TUTPOBaHUE U TUTPOBAHUE C JBYMsI MHINKATOPHBIMU 3JIEKTPOJIAMH.

Hepaegnosecnwie 31eKmpoonsle npoyeccol

IIpu3Haky HEPaBHOBECHBIX 3JIEKTPOXUMHUECKUX CUCTEM. 3akoHbl Dapajies. DIeKTpoOocaKaeHIeE
Xpomarorpaduueckue MeTOAbl AaHAJIN3A

OcHognvle nonamusa u mepmunvl xpomamozpaguu. Kauecmeennviit u KonuuecmeeHHbll
Xpomamozpaguueckuii ananu3z
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TepmonunamMuyeckue M KHHETUYECKHE ACHEKThl PaBHOBECHOW XpomaTorpaduu, OCHOBHOE
ypaBHeHue. CriocoObl MpoBeAcHUs XpomaTorpadudeckoro aHanusa. Bun xpomaTtorpaduyeckux
KpPUBBIX, HMCIOJb30BAaHUE MX [JIsI KAaYyeCTBEHHOI'O W KOJMYECTBEHHOro aHamusa. Kpurepuu
yIEp)KUBAaHUSA,  YUCIO W crTemeHb  yaepkuBaHus.  OCHOBHBIE — XapaKTEPUCTHKU
XpomaTtorpaduyeckoro nuka: BbICOTA, MM PUHA, MOIYIIUPUHA, TuIomaas. Kputepuit pasaeneHus.
Koadpdumuent cenexruBHocTH. CriocoObl MICHTH(DUKAIMA M KOJUYCCTBEHHOI'O ONPEHACIICHUS
KOMIIOHEHTOB.

Onmumuzayuu ycioeuii Xxpomamozpaguueckozo pazoenenus

Br160op onTUManbHBIX YCIOBHM SKCIEPUMEHTAa B aICOPOIIMOHHON XpomaTorpaduu, TpeOOBaHUS

K ajicopOeHTaM, pacTBOPUTENIO, ra3y-HOCUTEN0. THIbI aJcOpOEHTOB, X OCHOBHBIE CBOMCTBA.

MounekynspHeie  cuTa. TOHKOCTOMHBIA M KOJIOHOYHBIM  BapuaHTBl  aJICOPOLIMOHHOM

xpomarorpapuu. Meronbl pacueTa XpoMaTOIrPaMM.

4. Komnerenunu, popmMupyembie B pe3yJabTaTe 0CBOCHUS JMCIHUILIHHBI

. CHOCO0EH OCYIIECTBIISATh OUCK, KpUTUUECKUN aHAIN3 U CUHTE3 MH(OpMaILlUU, IPUMEHATh
CHCTEMHBII MOAXO IS peleHust moctaBieHHbix 3amau (YK-1);

o Croco0eH aHaJM3UPOBATh U MHTEPIPETUPOBATh PE3YIbTAaThl XUMHUUECKUX HKCIIEPUMEHTOB,
HaOmoaennit u uaMepennii (OITK-1);

. CrocoO€H NPOBOAMTH C COOJIIOJEHHMEM HOPM TEXHUKHM O€30MaCHOCTH XMMMYECKHUM
OKCHEPUMEHT, BKJIIOYAs CUHTE3, aHAJIW3, U3y4EHUE CTPYKTYpbl U CBOWCTB BEILECTB U
MaTepHasIoB, HCCACI0BaHKE MpoiieccoB ¢ ux yuactuem (OITK-2);

o Croco0eH MPUMEHATh PacueTHO-TEOPETUYECKIE METObI JJIsl U3YyUEHHs CBOMCTB BEIIECTB U
MPOIIECCOB C MX yYacCTHEM C HCIOJb30BAaHHEM COBPEMEHHOH BBIYMCIUTEIHHON TEXHUKU
(OIIK-3);

o Croco0eH HUCMOJIb30BaTh CYLIECTBYIOIIME MPOrpaMMHbIE MPOAYKTHI U WH(QOPMALMOHHbIE
0a3bl JaHHBIX JJIs pelieHus 3a/1a4 IpodeccuoHalbHON J1EATEIbHOCTH C y4€TOM OCHOBHBIX
TpeboBanuii nunpopmanronnoii 6e3onacuoctu (OIMK-5);

o Croco0eH MpeNCcTaBiIsATh Pe3yJbTaThl CBOEl pabOThl B YCTHOM M NMUCBMEHHOH ¢dopme B
COOTBETCTBHM C HOPMAMHM M NpaBUJIAMHM, NPUHATHIMU B NMPOQECcCHOHAIBHOM CO00IIeCTBE
(OIIK-6);

o CrocoOeH BBIOMpPATh U HMCHONB30BaTh TEXHUUYECKUE CPEIACTBA M METOJbI MCIBITAHUH IS
pelIeHUs] HCCIEe0BaTENbCKUX 3a7ad XUMHMUYECKOH HaIPaBJIEHHOCTH, I10CTAaBJIEHHBIX
crieruanucTom Oosiee Boicokoit kBammpukanuu ([TK-1);

. Croco0eH OKa3blBaTh MH()OPMALMOHHYIO MOIIEPKKY CHEHaINCTaM, OCYIIECTBISIOLINM
Hay4HO-HccienoBareiabekue padors (ITK-2).

5. [lmanupyemble pe3yJabTaThl 00y4eHust
B pe3ynbpTaTe 0CBOEHUS JUCLMILIMHBI CTYIEHT J0JIKEeH:

3Hamy:

. MECTO aHAJIMTUYECKONH XMMHH B CUCTEME HAYK;

o OCHOBHBIE TEOPETHUUECKUE ITOJIOKEHUS U TIOHATUS aHATUTUYECKON XUMUM;

J CYLIECTBO peakLUii U MPOLECCOB, UCIIOJIb3YEMbIX B AHAJTUTUYECKON XUMHUU;

o IOPUHLUIBL U O0JACTH HCIIOJIb30BAHMSI OCHOBHBIX METOJIOB XMMHUYECKOTO aHallu3a
(XMMHYECKUX, PU3NUECKUX).

ymembo:

J IPUMEHATh OCHOBHBIC ITOJIOKEHHS U TIOHATHS aHATUTHUECKOW XUMUH;

o yCTaHaBIMBATh COOTBETCTBUE MEXAY IPU3HAKAMU U UX ONPEEICHUIMY;

J pelaTh pacueTHbIE 3a4aUH.

enademo:

o METO0JI0THEN BRIOOpa METO0B aHAJIM3a;

o HaBbIKaMU MX MPUMEHEHUS;

. METPOJIOTUYECKUMHU OCHOBaMH aHAJIN3a.

6. O0masi Tpy10eMKOCTb TUCHHUILINHBI:
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21 3ayernas equnauna (756 gacos).

7. ®opMa KOHTPOJISL:

[TpomexxyTouHas atrecranus — auddepeHupoBaHHbIi 3a4er (4 ceM.),

b epeHInpOBaHHbIN 3aueT — KypcoBast pabota (5 ceMm.), ak3aMeHbl (3, 5 ceM.)

Opranuveckasi XuMHus

1. MecTo iucuMmjinHbl (MOAYJs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl
HucnumnnHa «Opranudeckas XUMHUs» BXOIUT B 0a30Byr0 yacTh 01oka b1 «Jlucuummmas
(Momynm)» kak oOs3aTenbHas aucuurarHa b1.5.08.
2. llesiud 0CBOEHUS JUCHUIJIUHDI:
o dbopMUpOBaHHE Yy  CTYJGHTOB XHMHYECKOTO MHPOBO33PEHHS, OBJAJCHHE UMH
TEOPETUYECKHUMU OCHOBAMHM OPraHUYECKON XUMUU;

L4 O3HAKOMJIEHHME C BaXHEUIIMMH KJIacCaMH MW THIAMU OpraHUM4YCCKUX BCHICCTB, HX
CBOWCTBAMH M 00JIACTSIMU MIPUMCHCHH,

° IproOpeTeHre HaBbIKOB PabOThI C OPraHM4E€CKUMHU BELECTBAMM.
3. KpaTkoe coagep:kaHue Q1MCUUIJINHBI

BBenenue

[IpenmeT opraHMYecKOl XMMHUHM W OCHOBHBIE JTambl €€ pa3BUTUsA. OCHOBHBIE HCTOYHUKHU
OpraHHuYecKoro colpbsi. KpaTkue cBefeHHs O METOAAX BBIACJICHHS, OUUCTKU U UACHTH()UKALUN
opranuueckux coenuHeHuil. IlpencraBieHune o pagukanax U (YHKIHOHAJIBHBIX TIpyMIax.
I'omonoruyeckue psanpl. DopMHpOBaHME M OCHOBHBIE IOJOXKEHHS TEOPHUM CTPOCHHUS
OpPraHWYeCKUX COeAMHEHUN. BaneHTHOCTh aTOMOB B OpraHMYECKMX MOJIEKYJIaX, MPOCTbIE U
KpaTHble cBsi3U. CTpyKTypHBIE (POPMYJIBI KaK CPEACTBO OTOOPAa)KEHUS! CTPOEHUS OPraHUYECKHX
coenuHeHuii. CTpyKTypHass H30MEpUs W €€ OCHOBHBbIE pa3sHOBUAHOCTU. I[loHsATHE O
IIPOCTPAHCTBEHHOW M30MEPUU. 3HAUYEHUE TEOPUM CTPOCHHUS MU Pa3BUTUS OPraHUYECKOro
CHHTE3a. OJIEKTPOHHBIE IIPEACTABJICHUS B OpraHudeckod xumuu. KadyecTBeHHas KapTHHA
KBaHTOBO-MEXaHMYECKOTO OMMCAHUS XUMHUYECKOW CBSI3U C MOMOIIBI0 METOJA MOJIEKYJISIPHBIX
opbOutaneit (MO) kak JUHEWHBIX KOMOMHaNMi aToMHbIX opbOutaneit (AO). IIpenctaBienue o
pacrpefielieHud 3JIEKTPOHHON IJIOTHOCTH B MOJEKyJe, crmocobax ero H300pakeHus H
AJIEKTPOHHBIX 3((eKTax aTOMOB U MHOTOATOMHBIX TPYTIIL.

Texnuka Oe3omacHoCcTH B JlaOopaTOpuM. MeETOAbI OYMCTKM U BBIIEICHHMSI OPraHUYEeCKUX
coenuHeHuil. IlpaBuna paborsr u Th B maGoparopusx opraHudeckoro cuHrtesa. Pabora co
CIIPaBOYHOH JINTEpaTypoil o oprannyeckod xumMuu. OO1mmMe TpueMbl paboThl B OPraHMYECKOM
MIPAKTUKYME.

YrieBoaopoabl

Ankanwt

I'omonornyeckuil psa, HOMEHKIATypa W H30MEpHs, aJKWIbHbIE paaukaisl. IlpuponHbie
UCTOYHUKHN mnapaduHoB. OCHOBHBIE CIIOCOOBI NOJyuyeHUs. [IpOMBINUIEHHBIH CHHTE3 aJKaHOB.
DIEKTPOHHOE CTPOEHUE HACBILICHHBIX YIJIEBOJOPOJAOB: KadeCTBEHHAas KapTHMHA ONUCaHUsA
MeTaHa B paMkax Meroga MO, BO3MOXKHOCT €ro 3aMeHbl MpEICTaBlIeHusMH 00 Sp3-
ruOpuauzanuuy AO  yrieposa M (GopMUpOBaHHME JIOKAIM30BAHHBIX JBYXIEHTpoBbIX MO,
COOTBETCTBYIOIIUX HHIUMBHUILYyanbHbIM CBs3aM C—H. JmHBI CBsi3eld M BaJICHTHBIE YIUIBI.
[IpocTpancTBeHHOE CTpOeHWE aNkaHOB. BpamarenpHas wu3oMepus, KOHGOpMAmHUs ©U UX
OTHOCHUTEJbHBIE dHEpruu. Pu3nyeckre cBoiWcTBa MapaUHOB M MX 3aBUCHUMOCTb OT JJIMHBI U
CTEIIEHU pPa3BETBJICHHOCTH YIJIEPOJHOW LENU. XUMHUYECKHME CBOMCTBA AJKaHOB KaK OCHOBA
METO/IOB  NEpepadOTKM  YIJIEPOAHOrO  ChIpbs. TepMHUYecKHe IpeBpAIleHUs  aJIKaHOB,
TOMOJIMTHYECKUN THII pa3pbiBa cBsizell. CBOOOIHBIC pagUKalbl, UX HIEKTPOHHOE CTPOEHHE U
OTHOCHUTENbHAsI CTAaOMIIBHOCTD, MpEeBpallleHre CBOOOIHBIX PAJAMKAIOB B YCIOBHSIX TEPMOJIH3A.
Karamutnueckne mpeBpalieHWs alKaHOB, TE€TEPOJIMTHYECKMI THUI  pa3pblBa  CBSA3EH,
KapOOKaTHOHBI, UX 3JIEKTPOHHOE CTPOEHHE U MpeBpaiieHus. llenHble cBOOOAHOPAIMKAIBHBIE
peakIiy aJKaHOB M WX TEXHHUYecKoe 3HaueHue. OCHOBHbIC MYTH HCIOIb30BAHUS HACHIIIEHHBIX
YTII€BOAOPOIOB.
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Huxnoankanwt

Knaccupukanuss u  HoMmeHwiatypa. OOpa3oBaHMe IIMKIOB B XOA€  TEPMHUYECKHX
1 KaTaJUTUYECKUX NPEBpalIeHUH ankaHOB. CUHTETUYECKME METO/BI IOCTPOCHHS HACBIIEHHBIX
nuKiIoB. OTHOCHUTENBHAsE YCTOMYMBOCTh M €€ MPOSBICHHS B XUMHUYECKHX IIPEBPALECHUSAX
nukinoankanoB. Crenupuka XUMUYECKHX CBOMCTB LUKIONponana. CTepeoOXuMUIECKH aHATN3
MPUYUH PA3IMYHON yCcTOWYMBOCTU IUKIOB. KoH(opMaluu uKiIoreKkcana u ero mpou3BOAHBIX.
I'eomerpuueckas nzomepus. [IpeacraBiaeHus o MOMMIIMKINYECKUX HACBIIIEHHBIX YTIEBOI0POIAX
U NOJIMDAPAHAX.

Anxenut

['omonoruveckue psapl, HOMEHKIAaTypa, u3oMepus. CrnocoObl 00pa3oBaHUS JTBOWHOW CBS3H.
OnucaHue 3JEKTPOHHOI'O CTPOEHUSI aJKEHOB B TEPMHUHAX JIOKAJIM30BaHHBIX G- U m-MO Ha
OCHOBE MpENCTaBlIeHUs 00 SP?-rubpuausannu aroma yriiepona. OTCYTCTBHE CBOGOIHOTO
BpalleHUsl OTHOCUTEILHO IBOWHOW CBS3M KakK INPUYMHA T€OMETPUYECKONM H30MEpUU B piAAy
ankeHoB. DU3NUecKHe CBONCTBA M CIEKTPaJbHBIE XapaKTEPUCTUKU AJIKEHOB. XUMHUYECKHE
CBOMCTBa alKkeHOB. Peakuuu 351eKTpOPUILHOTO MPHUCOESAUHEHHS KHCIOT, TaJOT€HBOJIOPOJIOB,
BO/JIbI, FaJIOT'€HOB, raJIoreHa KuiIoB. OpHeHTalus B PeaKIUsIX MPUCOESTNHEHHS 2JIEKTPOPUILHBIX
areHToB (MpaBWiIO0 MapKOBHMKOBA) M €€ HMHTEPIpPUTAIMSA HAa OCHOBE NPEICTABICHUNA O
MEXaHU3M€e PEaKUUU U OTHOCUTEIIbHON CTAOUIIbHOCTH M30MEPHBIX KapOKaTHOHOB. [lepek MCHBII
a¢dekT u obpaiieHne OpPUEHTAMH TPUCOCIUHEHUS OpPOMUCTOrO BOJOPOAA KaK pPe3yibTaT
U3MEHEHHUS] MeXaHu3Ma peakuuu. Peakuuu paaukanbHOro mnpucoequHeHus. OKUCIUTENbHbIE
npeBpaiieHus  oJedUHOB:  SMOKCHAMPOBAHHE,  TUIPOKCUIMPOBAHUE,  OKUCIHTEIHHOE
pacuieryieHue 10 JBOWHOW CBSI3U, NPHUCOECJUHEHHE O030HAa M PaA3JIOKEHUE O30HMJIOB.
Koopaunauust osiepuHOB C NEpPeXONHBIMM MeETajUlaMH, KadyeCTBEHHBIE IpE/CTABICHUS B
tepMuHax Teopud MO U posb B KaTaJUTHUUECKUX MPEBpAIlEHUsAX O0lepUHOB (IMIpUpOBaHUE,
M30Mepu3alus, OKCOCHHTE3, OKHCIIeHHue, MeTare3uc). llomumepusanuss ajlkeHOB, €€
Pa3HOBHUIHOCTH KaK IPOSBIEHHE OCHOBHBIX THUIIOB MpeBpaiieHuil oneduHoB. Tenomepusamms.
OneduHbI U UX MPOU3BOAHBIE KAK OCHOBHOE CHIPhE B MIPOU3BOACTBE MOIMMEPHBIX MATEPHUATIOB.
Peaknny ankeHoB, MPOTEKAIOIIME C COXPAHEHUEM JABOMHOM CBS3U: AJUIMJIBHOE TAJIOUIUPOBAHUE,
OKHCJICHME, OKHMCIMUTEIbHBIA aMMOHOJIM3. AJUIMIbHAs T-3JEKTPOHHAs cUcCTeMa, [P, -
COIIPSDKEHUE U €r0 KaUeCTBEHHOE ONMcaHue B TepMuHax Teopun MO.

Ankaouenwl

Knaccudukanus, HoMeHKIaTypa 1 uzomepust. Baxxneiimme 1,3-a1uensl 1 criocoda UX MOTy4YeHHs,
JEruIpUpoOBaHUE, JETUIPOXIOPUPOBaHHE, Aeruaparanus. [lonydeHue TUBUHIIA U3 YTHIOBOTO
cnupra. OJEKTPOHHOE CTPOEHME: CONPSDKEHHE KpaTHBIX CBsized (@, T-CONpsDKEHHUE),
IPEACTABJICHUS O JIeT0KaIN30BaHHBIX T-MO compskeHHBIX AueHoB. Onucanue Oytaauena-1,3 B
TEPMHHAX MpeAeIbHbIX CTPYKTYp, KAU€CTBEHHbIE KPUTEPUH OLIEHKU UX OTHOCUTEIBHOIO BKJIAJA.
XUMHYECKUE CBOWCTBA COIPSIKEHHBIX JUEHOB: THAPUPOBAHUME M €ro -HHEpPreTuka Kak
MIPOSIBJICHHE COMPSDKEHHBIX KPATHBIX CBSI3€H, BOCCTAHOBJICHHE IIEJIOYHBIMU METa/NIAMU B
MPUCYTCTBUM HCTOYHUKOB IPOTOHOB, 3JIEKTPOGUIbHOE MNPUCOEIUHEHHE TaJlOr€HOB U
raJjOreHOBOJOPOAOB M OpHEHTaUus B OTUX PEAKUUAX B YCIOBHUAX KHHETHYECKOIO H
TEPMOJMHAMHYECKOr0 KOHTpoJsi. [lpucoenunenne paByokucu cepbl. JIMEHOBBIM CHUHTES,
pazpeuieHHble M 3ampelieHHble [0  CUMMETPUM  PEakUMH  LHUKJIONPUCOEIUHEHHUS.
I[Muknoonuromepuszaius. Pa3HOBUAHOCTH JMHEHHOW TOJMMEPHU3ALMM U €€ TEXHUYECKOe
3HaueHHe. [IpuponaHBII M CHHTETHYECKMM KaydyK, BYyJIKaHM3alus Kaydyka. KyMyseHbIL:
MIOJIy4eHHE, JJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE KYMYJIEHOB, HX XUMHYECKHE
CBOICTBA.

Ankunol

N3omepust 1 HomeHknatypa. CriocoObl 00pa3oBaHus TPOHHOM CBSI3M, OCHOBAHHBIE Ha PEAKIIUIX
nerusporangouupoBanus. KapOaaHelil 1 mUpOAMTUUECKHI MeToIbI TosTyueHus anetuiena. MO -
olycaHue TPOWHOW CBSA3M Ha OCHOBE MpEJCTaBieHUs 00 SP-rubpuanzanuu AO atoma yriepoja
(xauecTBeHHas KapTuHa). Du3MyYecKUe CBOMCTBA U OCHOBHBIE CIIEKTPAJbHbIE XapaKTEPUCTUKU
AJKUHOB. XMMHUYECKHE CBOMCTBA AJKMHOB: KaTaJUTHYECKOE T'MIPUPOBAHHUE, BOCCTAHOBJICHUE

20



HaTpUEM B KHUJAKOM aMMHake, rumparanus (peakuus KydepoBa), mpHucoeAMHEHHE CIHUPTOB,
KapOOHOBBIX KHCIIOT, TaJOr€HBOAOPOJOB, IIHAHUCTOIO BOJOPOAA M CHHTETHYECKOE 3HAayeHUe
9TUX peakuuil. OKCOCHHTE3 Ha OCHOBE alKMHOB. HykieoduiibHOe mpucoearHeHne K TpOHON
CBSI3M W 3HAYEHUE OTUX peakUuui g CHHTE3a BUHWIOBBIX HpPOM3BOAHBIX. llpeBpamienue
aleTWICHAa B BUHWJIALIETUIICH, PEAKIIUU IPUCOSINHEHUS K TPOMHOM CBSI3M BUHUJIAIIETUIIEHA U UX
CHHTETHYEeCKOe 3HadeHue. Llukioonuromepusanusi aiKWHOB, AaJKMHBI KaK JTUEHO(DUIIBL
OxkuciuTenbHble TMpeBpalieHusl aJkuHOB. KucinoTHble cBoWcCTBa alKMHOB-1, aleTUIICHUIBI,
UCIOJb30BaHUE KHCIOTHBIX CBOMCTB QJIKMHOB W peakUWid aleTHUJICHUJIOB i CHHTE3a
COEMHEHHUM, colepKaluX TPOUHYIO CBS3b.

Apomamuueckue y2nee00opoout

benson u ero romonoru, H30MeEpHUs, HOMEHKJIATypa. VCTOYHMKM apoMaTH4ecKuX
yrieBonoponos. [IpotuBopeune Mexay (opManbHON HEHACHIIIEHHOCTHIO OCH30JBHOTO KOJIbIIA
U XMMHUYECKHUMH CBOMCTBaMH O€H307a (OTHOCHTENIbHAs YCTOMYMBOCTH K OKHCIICHHIO,
CKJIOHHOCTh K peakUusM 3aMEIIeHUs, SHEpreTHKa peakuuii oOpa3zoBaHusi OeH30i1a, €ro
ruapupoBaHus U okucieHus). 1-MO opOutanu OeH30ia, MOHSATHE aPOMATUYHOCTH, MPABHIIO
Xiokkens. HebGeHzounneie apomatuueckue cucteMbl. DPuznyeckue CBOICTBA M OCHOBHBIE
CIIEKTpajJbHbIE XapaKTEPUCTUKU OeH30a M €ro roMojoros. Peakuuu apomMaTH4ecKOro
EKTPOPUIIBHOTO 3aMelIeHHs. 3HaUeHUE PEeaKLMH 3JIeKTPOPUIBLHOrO 3aMEIIEHNs KaK OCHOBBI
METO/I0B NepepadOoTKH apOMaTHUYECKUX YIJIEBOJOPO0OB, MX MEXAHU3M, BIMSIHUE 3aMECTUTENIEN B
OCH30JbHOM KOJIbI[E€ Ha HM30MEpPHBIH COCTaB MPOAYKTOB M CKOpPOCTh peakuuu. Peakiuum
pajuMKalbHOTO 3aMelieHHss U TpucoeauHeHus. AnkuiabeH3osnbl. CrnocoObl  MOTy4deHHS.
Xumnueckue cBoiicTtBa. Peakuuu 31eKTpoUIBLHOTO 3aMelleHHs B OEH30JbHOM KOIbLE U
OCOOCHHOCTM OpUEHTAllMM B OTHX peaknusx. IIpoToHMpoBaHHE MOIMAIKUIOEH30JI0B,
o0Opa3oBaHue CTaOMIIbHBIX ApEHOHHUEBBIX HOHOB. Je3ankunupoBanue,
JUCTIPOTIOPLIMOHU POBAHUE, U30MEpHU3aLUs alKuiI0eH3010B. Peakiiuu paauKkaabHOro 3aMeleHus
B OOKOBOHl menu, OCH3WIbHas T-dIEKTpOHHAs cucTema. OKHUCIUTENbHBIE MPEBPAICHUs,
ANKUIOCH30JI0B, PEaKINHU JETHAPHUPOBAHUS M WX MPOMBIIIICHHOE 3HAYCHHE IS MOJydeHUS
CTHUpOJIa ¥ TMBUHUIOEH301a, TOJIMMEPH3aIUs ¥ COMOIUMEPU3AIIHsI STUX COSAMHEHUH, OCHOBHBIC
IIyTU UCTOJIb30BaHUs MOJUMEPOB Ha UX ocHOBe. DenunaneruiieH. JJudenun- u tpudenunmeran,
UX ToJydeHue u coiictBa. KucioTHeie cBOMCTBa yriieBonoponos, mmkaina C—H-kucinoTHocTH,
KapOaHUOHBI U (HAKTOPBI, ONMPENENAIONNE UX OTHOCUTENbHYIO CTa0MIbHOCTD. JudeHunstansl,
crunb0eH, TonaH. Judennn, cnocodsl ero moiaydeHus, crpoeHue. IlpencraBieHuss O BIUSHUU
3aMEeCTUTENIe Ha JIETKOCTh B3aMMHOIO BpPAIIEHHS W CTENEHb KOIJIAHAPHOCTH OEH30JIBHBIX
KoJIell. 3aBUCHUMOCTb CONPSDKEHUS MEXKIYy HX T-3JEKTPOHHBIMH CHCTEMaMHU OT CTElEeHU
KOIJIAHAPHOCTH M €€ TPOSBIEHUS B DJIEKTPOHHBIX CIEKTpaX MPOU3BOAHBIX JudeHunna.
ApoMaTHYHOCTh JU(EHWIa, pPEeaKIHH 3JICKTPOMMIBHOTO 3aMelleHUs, OpPUEHTAlUs B JTUX
peaknusaX ¥ BIMSHME Ha Hee 3amecturteneil. Hadramun, ero wucrounuku. Hzomepus wu
HOMEHKJIaTypa NpPOM3BOAHBIX HadTaaMHa, €ro 3NIEKTPOHHOE CTPOEHHE U apOMaTHUYHOCTD.
XUMHUYECKHE CBOMCTBA MPOM3BOAHBIX HadTanmuHa. Peakuuu 31eKTpOPHUIBHOTO 3aMelleHus,
(akTophbl, BIUSAIOIIME HA OPUEHTALINIO B ATUX PEAKLUAX, UX TEXHUUECKOE 3HAUEHUE JJIs CHHTE3a
Npou3BOAHBIX HadTanmuHa. AHTpaneH. M3omepus W HOMEHKIATypa NpOu3BOAHBIX. CHHTE3
aHTpalleHa W3 COEIWHEHHI OEH30JIbHOr0o psaa. DIEKTPOHHOE CTPOEHHE U apOMaTUYHOCTb.
Peakuuu ruUApUpOBaHMS, OKUCICHHUS, OJIEKTPOPHUIBHOTO TPHUCOCAMHEHHUS W 3aMEUICHUs.
®orookuciaenue u ¢GoToauMepu3anus. AHTpalleH B JHUEHOBOM cuHTe3e. DeHaHTpalleH.
W3omepust 1 HOMEHKJIATypa IPOU3BOJHBIX. DJIEKTPOHHOE CTPOCHUE U apOMaTUYHOCTh. Peakuuu
TUAPUPOBAHUS, OKHUCIEHHS, 3JIEKTPO(PUIBLHOrO MPHUCOEIUHEHHUs M 3amelneHus. Ontuyeckas
HW30MEPHST OPraHUYECKUX COCOUHEHHM. XUPAIBbHOCTh MOJIEKYJ U €€ MPOSBJIIEHUE B ONTHUYECKON
AKTUBHOCTU COCIMHEHUH. ACHMMETpUYecKHii aToMm yriepoaa. I[IpoekimoHHbIE (QOPMYIIBI.
DOHaHTHOMEpbl U paneMatel. KoHpurypauunonneie psabl. CoenWHEHHUS C  JABYMS
aCUMMETPUYECKMMH aTOMaMH YIJepo/ia, IMacTepeoMepbl, 3pUTPO- U Tpeo-(hopMbl, Me30-(hopMa.
CBsi3p M@Ky YHCIOM aCHMMETPUYECKHX AaTOMOB YIjepojJa C YHCIOM CTEpEOH30MEpOB.
[Mpunuuner paspenenus pamemaroB. OOpamieHne KoHuUrypauuu u panemusanusg. CBs3b
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MEXaHU3Ma peakUMM C ONTHYECKOM M30MEepHel NpOAYKTOB Ha IpUMEpe peaklHid
MPUCOEIMHEHUS TI0 JABOMHON cBsi3u. [lonsaTtne o0 acummerpuueckoMm cuHTese. [IpencraBienus
00 ONTHYECKON NU30MEpUHN COETUHEHUH, HE COJepKAUX AaCUMMETPHUUECKOI0 aTOMa yriepo/a.
T'anozenonpouszeoonwvie y2neeo000pooos

Knaccudukanus. MoHOranoreHnpon3BoAHbIE ani(PaTHYECKUX YIIIEBOAOPOIOB, UX U30MEPUS U
HoMeHkatypa. CrnocoObl oOpa3oBanusi cBsizu C—Hal. KadectBenHoe omucaHue 31€KTPOHHOM
npupoabl cBs3u C—Hal Ha ocHOBe mpencTaBiieHHs O XapakTepe JIOKaJIu30BaHHBIX G-MO,
o0Opa3yeMbIX aTOMaMH C Pa3HON JJIEKTPOOTpuliaTebHOCTRIO. [lospHocTs cBsism C—Hal u ee
3aBUCUMOCTb OT HIPHUPOABI aTOMa TaJloreéHa. XHMMHYECKHME CBOWCTBA MOHOIaJOr€HAJIKaHOB:
HYyKJIeOpHIbHOE 3aMelleHne aTOMOB TaJOr€HOB M JIerHJIpOrajloreHupoBaHue, o0Iue YepTsl U
pasnuuus B MEXaHU3Me 3THX peaknuid, peakumu tuna Snlu E1, SN2 m E2, ucnmomszoBanue
SIBJICHUS XUPAJHHOCTH B W3YyYEHUU MEXaHM3Ma peakuuil anudaTHdueckoro HYKIeo(PUIHLHOTO
3aMeleHnus. BiHsSHHE CTPYKTYyphl TralloreHalKmiIa, TpUpoAbl HykiIeodwia (OCHOBaHWS) U
pacTBOPUTEIII HA COOTHOLICHUE pa3MYHBIX HAIPABJICHHUM B3aMMOJEHCTBHS raJOre€HaIKUIOB C
HykJeopunaMu (OCHOBaHMSIMH) W YYeT 3TUX 3aKOHOMEpPHOCTEH B IJIAaHUPOBAHWUU CHUHTE3A.
OObpa3oBaHue KOMILIEKCOB TaJIOTEHAJKHIIOB ¢ KuciaoTtamMu Jlplowca Kak CHnoco® yBeaudeHus
HYKJICO(PHIbHON MOJIBHKHOCTH aTOMOB TaJIOTEHOB B PEAKIUAX AJTKUIUPOBAHUS HEHACHIIEHHBIX
1 apoOMaTHYECKHX YIJIEBOAOPOAOB. BoccTaHOBIEHNE rajoreHaNKUIOB U UX B3aUMOJAEHCTBUE C
MertaiuilaMi. CoelMHEHUs € TOBBIIIEHHOM MOJABMKHOCTBIO aToMa TajloreHa. AJUMI- |
OCH3WITaNOreHUIbI, CIOCOOBI MX TOMYyYEHUS U OCOOEHHOCTHM XMMHMUYECKMX CBOMCTB. [u- u
TpU QEHUTIXITIOPMETAHBI. CrabunbHble  CBOOOAHBIE  PaIUKAJIBI U KapOOKaTHOHBI.
[TonuranoreHNpon3BOAHBIE MPOCTEHIIUX yrieBonopoaoB. Crnocolbl monydenus. KomOunanus
peakiuil rajloreHUpoBaHMsI AJIKAaHOB, IPUCOEIUHEHHUS TaJOr€HOB K HEHACHIIIEHHBIM
COEAMHEHMSIM U JIeTUJIPOTraJIoONIUPOBAaHUs KaK OOIIUI MOAXOA K CHUHTE3Y MOJUTajJoreHalKaHOB
Ha TpuMepe MpOU3BOAHBIX ATaHa. [losydyeHue TreMHHAIbHBIX JAUTAJIOr€HIIPOU3BOJHBIX U3
KapOOHMJIBHBIX COCIUHEGHUM M TPUCOCIUHEHUEM JUTaJIOKapOCHOB 110 JBOHHOH CBS3H.
[Tonyuenue momudTOpIpON3BOIHBIX METaHa W 3TaHa, PppeoHbl. ['eKCaxJIOPIUKIOreKCaH U ero
MPaKTHYECKOe 3HaueHue. beH3anpxjaopua W OCH30TPUXIOPHA, HX THIPOIU3 Kak MpUMEp
CUHTETHYECKOr O M CIIOJIb30BaHUS MOJIUTAJIOT €HITPOU3BOJHBIX AJIKMJIAPOMATUYECKUX
yraeBonopoioB. COEIMHEHHsI C IMOHM)KEHHOW IMOJBM)KHOCTBIO aTOMa TajloreHa. XJOpHCThIA
BUHUJI U XJIOPOMPEH, CIOCOOBI UX IMOJYYEeHUS U TeXHHYecKoe 3HaueHue. [lommxmopupoBaHHbIe
MpOu3BOAHBIC ATHIIeHA. [lommdToprpoBaHHBIE MPOW3BOAHBIC STHJICHA W MOIUMEPHl Ha HX
OCHOBE. ApOMaTHYECKHE TajJoreHnpousBojgHbple. CrocoObl MOIy4EeHMs: TaJlOr€HUPOBAaHUE
apoOMaTHUYECKUX YTJIEBOJAOPOJOB, IpeBpalieHue cojied nuazoHus. OCoOEHHOCTH MPOTEKAHUS
peakiuii HyKJIeo(QHIbHOTO 3aMelleHHss B apoOMaTHUYECKOM SApe, MpEeICTaBieHus 00 ux
MEXaHU3Me, KaTaju3, BIMsSHUE 3aMecTutTeneil. B3aumopelcTBue ¢ MeTamlaMu: IOJy4eHHE
METAJUIOPraHUYECKUX COEIMHEHUN, CHUHTE3 aJKWIAPOMATHUYECKHMX COEIMHEHUN W JUApUIIOB.
O¢ddexTsl aTOMOB TraJlOr€HOB KaK 3aMECTHTENIEeH B peakUusX 3JIeKTPO(QHUIbHOIO 3aMELICHMS.
Konnencamnus xmnopoenszona ¢ xmopanem, J/T. TlomuxmopnponsBoaubie 6€H30Ja: MOJIYYCHHE,
OCHOBHbIE MYTH ucnoib3oBaHusd. llomuxnopnpousBoanbie audeHnna U HaTalaMHa, HX
TEXHUUYECKOE 3HAUYCHHUE.

Cnupmeul, ¢penonnl

OpHoaTOMHBIE HACBIIIEHHBIE CIUPTHL. M30Mepwus, kinaccudukainus, HoMeHkIaTypa. CrnocoObl
00pa3oBaHMsI CIUPTOBON TUIPOKCUIBHOW rpynnbl. [IpoMbliyieHHbIE CHOCOOBI MOJTyYEHUs
MPOCTEUINNX alu(paTUIECKUX CIIUPTOB, COUPTOB, coAepkamux oT 7 10 20 aToMOB yriepoja, u
LHKJIOr€KCaHoJa. DJIEKTPOHHAs pupoaa u noisipaocts ceaszeid C—O u O—H, BogopoaHas cBs3b,
€e TPOSBIEHUS B CHEKTPAJIbHBIX XapaKTEePUCTHKAX W (U3NYECKUX CBOMCTBAX CITHPTOB.
Xumndeckue cBoicTBa. CHHTE3, CBOWCTBA, CHHTETUYECKOE HCIONB30BAHUE CIOKHBIX A(PHPOB
MUHEpalbHBIX KUCIOT. HykneodunsHbeie cBoiicTBa crimpToB. OKHCIEHHE W JETHUAPUPOBAHHE
CIIUPTOB. AJUIMIOBBIA CHUPT, MPONAPrUJIOBBIM  COHPT, OEH3WUJIOBBIM COUPT, OU- U
TpUuQeHUITKapOuHOI, METOAbl CHHTE3a U OCOOCHHOCTH XMMHYECKHX CBOICTB. MHOroaTOMHBIE
cnupThl. ['MHKOIM, CTOCOOBI UX MONTYYEHUS. DTUICHTIIMKOIIb, TOTUITHIICHTJIMKOIN U UX d(UPHIL:
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CBOMCTBAa M OCHOBHBIE MYTU HCIOJb30BaHUs. [IuHakonuHOBas neperpynnupoBka. OkucieHue
rmukosielt.  1,4-byranauon. I'munepun. IlenTtaspurput. IlpencraBiaeHus o0  CBOMCTBax
BUHMJIOBOTO CIUpPTa, KeTo-(heHosnbHas TayToMepus. IIpom3BojHbIE BHHWIOBOIO CHHpPTa Kak
MOHOMeEpBI. OKCUIIPOU3BOJHBIE APOMATUYECKUX YIJIeBOLOpPOoAoB. PEHON M €ro roMoJior,
Hadronsl. Homenknatypa. CriocoObl BBeIeHUS! THAPOKCHIIBHOM T'PYIIBI B apOMAaTHYECKOE SAPO.
XuMuueckue cBoicTBa. [IpUYMHBI TOBBIMICHHONH KHCIOTHOCTH (PEHOJIOB IO CPaBHEHUIO C
anidaTUIecKUMU CIIUPTaMH, BIUsHUE 3aMmectuTeneid. OOpa3zoBaHue (QEHONSATOB, MPOCTHIX U
CIIOXKHBIX 3(pupoB. PaccmoTpenrne apoMaTHUYECKUX OKCHCOSAMHEHUHN C MO3UIUNA KETOCHOIBHOM
TAyTOMEPUU M BJIMSHHE apOMAaTUYHOCTH HA IMOJOKEHHE TayTOMEPHOT O paBHOBecHs. Peaxius
Byxopepa, ee Texandeckoe 3HaueHre. Peakiuu 3eKTpoUIbHOTO 3aMeIIeH s, 0COOEHHOCTH MX
NPOTEKaHUs W TMpoBeneHus. lleperpynmupoBka CIOXHBIX 3(GHPOB (GEHOIOB Kak CIocod
aluipoBaHus 1o kKoiblly. KonpeHcamuss (eHOOB ¢ KapOOHWJIBHBIMM COEAMHEHMSMH,
¢benondopmanbaeruHple  CMOJBI, TUGEHUIION-TIPONIAH, OCHOBHBIE IIYTH HCIIONB30BAHUS
3aMEIIeHHBIX (eHOJoB. Peakuuu 31eKTpoduIbHOrO 3aMellleHus, XapakTepHble 111 (EHOJIOB U
(GeHOoNATOB, KaK apOMAaTUYECKUX COEIMHEHUH C MOBBIMIEHHOW PEAKIMOHHOH CIOCOOHOCTHIO.
l'unpupoBanue u okucineHue ¢eHono. CtaOuiabHble (EHOKCHIIBHBIE paJuKaibl, (eHONbHbIE
CTa0MJIM3aTOPHl TMOJMMEPHBIX MaTepHayioB. lleperpynnupoBKU alKUJIOBBIX, AJJTUJIOBBIX U
CIIOKHBIX 3(QUpoB (¢eHonsoB. Muoroaromusle QeHonbl. I[IMpokaTeXuH UM T'HAPOXUHOH.
[IpencraBieHuss O NPUPOAHBIX COEOUHEHUSX — IPOM3BOJAHBIX IHpOKaTexuHa. Pe3opuuH.
OmoportouuH. JuankunoBbie 3pupsl: CIOCOOBl MOMYYEHHSI, B3aUMOJCHCTBHE C MPOTOHHBIMU
KUCIoTaMu U KucioTamu Jlbtouca, pacuienienue, okuciaeHue. Lluknndeckue npocTeie 3(puphl.
0-OKHCH: TIOJIyu€HHME, H30Mepu3alus, B3aUMOJAECUCTBHE C TaJOrCHBOJOPOJAMHU, BOJOH,
CIHUpPTaMH, STUJICHIJIMKOJIEM, aMMHAKOM M aMMHAMM, MarHUHOpPraHW4eCKHMMH COEIMHEHUSIMU.
Omuxnoprunpud. Terparunpodypan. Juokcan. BunumoBsie 3¢upbl. AIKHIOBbIE 3(UPHI
(eHOJIOB: MOoTyYeHHe, pacllieneHue P AeWCTBUU KUCIOT U €ro MEXaHU3M, EePErpyNIUuPOBKH.
AJIKOKCUTpYTITIa KaK 3aMECTUTENb B PEAKIUAX apOMAaTUYECKOrO 3JIEKTPO(UIHLHOTO 3aMEICHHS.
JubeHunoBsiit 23Gup: MOIydeHHEe U TPUMEHEHHE.

MeTa/L100prannyecKue CoeAUHEHUs

Macnuii- u numuiiopzanuyecKue coeOuHeHus

Crocobsl  momyuenus. Ilpupoma  cBsi3u  yraepoa-meTal.  XUMHYECKHE  CBOMCTBA!
B3aMMOJICHCTBUE C MPOTOHOAOHOPHBIMH  COCOUHEHHUSMH, TajloTeHaMH, KHUCIOPOJOM,
raJIOTEHIPOM3BOAHBIMU  YTJIEBOIOPOAOB, KAapOOHUJIBHBIMU COEAMHEHUSMH, IPOU3BOJHBIMU
KapOOHOBBIX KHCJIOT M YyTJIEKHCI0TOM. lcmonb3oBaHHE B CHHTE3€ 3JIEMEHTOPraHUYECKUX
COCIUHECHHM.

Kuciaopoacoaep:xkamue opraHu4eckue coe{HHEeHHUA

Kapoonunvnwvie coeOunenusn

Knaccudukanus u HomeHkiatypa. CrnocoObsl oO6pa3oBaHusi KapOOHMIIbHOHN Tpynmbl. CHHTE3
aJbJErUI0B U KETOHOB U3 KapOOHOBBIX KUCIIOT U UX NMPOU3BOAHBIX. [lomyueHne apoMaTnueckux
KapOOHUJIbHBIX COEIUHEHHH. DJIEKTPOHHOE CTPOCHHE KapOOHWJIBHOM I'pYINIbl: KauyeCTBEHHOE
OMMCaHWE B TEPMHUHAX JIOKAJU30BaHHBIX G- U T-MO, pacnpeneneHue 3JeKTPOHHON MIOTHOCTH.
OCHOBHBIE CIIEKTpaJbHBIE XapPaKTEPUCTHUKU U (pU3MUEecKHe CBOWCTBA. XUMHUYECKHE CBOMCTBA.
Peakiiuu ¢ retepoaTOMHBIMH HYKJIEO(QHIAMU, UX MEXaHU3M, POJIb KHUCIOTHOTO U OCHOBHOTO
Karanuza. B3ammopeicTBue ¢ a3oTcoiepkalMMHu Hykiaeo(huiaMu: oOLIHe YepThl MEXaHHU3Ma
9TUX PEAKIMI U 3aBUCUMOCTh KOHEUHOI'0 pe3yjbTaTa OT CBOMCTB IIPOMEXYTOUYHBIX COETUHEHHH.
Bszaumopeiicteue ¢ C-nykieodunamu: o0pa3oBaHHE LHUAHTHAPUHOB, IPUCOEIUMHEHHE
METAJJIOPTAaHUYECKUX COEIMHEHUH U IMOOOYHBIE IMPOIECCHI, OCIOKHSIOUIME CHUHTETUYECKOE
HCIIOJBb30BAaHUE JTOM peakuuu. KeTro-eHosbHass TayTOMEpUsS M CBSI3aHHBIE C HEW CBOWCTBA
KapOOHWJIBHBIX COEIMHEHUH. AJbI0JIBHO-KPOTOHOBAas KOHJAEHCALMS W €€ MEXaHWU3M IIpH
KHCIIOTHOM M OCHOBHOM KaTanu3e. KoHaeHcalusi albJeruioB U KETOHOB C COEAMHEHUSIMHU
JPyTUX TUIOB, COAEpPKAIIMMU aKTUBHYIO METHJIEHOBYIO rpymiy. [Tonmumepu3samnus anpaeruaos.
OKHCIINTENBPHO-BOCCTAHOBUTENBHBIE PEAKIUU AJIBJIETUA0B U KETOHOB. OKHCIEHUE aJIbJIETH10B
70 KapOOHOBBIX KHCJIOT, CBOOOTHO-paJANKAIbHOE XJIOPUPOBAHHE apOMAaTUYECKUX ajbJIEerH/I0B,
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OKHCJIEHHE KETOHOB 0€3 pa3pbiBa U C Pa3pblBOM YTriepoa-yriIepoAHbIX cBs3eil. Katanutuueckoe
TUAPUpPOBaHUE KapOOHUJIbHBIX COEIMHEHUN, BOCCTAHOBJIEHHME KOMILJIEKCHBIMU THMJpHUJIAMU
METaJIJIOB, CIIUPTAMH B IIPUCYTCTBUM aJKOT'OJITOB aJIIOMUHMSI, aMaJbraMUPOBAaHHBIM LIUHKOM U
COJISIHOM KHCIIOTOW, BOCCTaHOBJIEHHE KETOHOB MeETalljlaMM C OOpa3oBaHHEM MeETaJUIKETHJIOB
IIMHAKOHOB. B3auMmozeiicTBie HEEHONMM3UPYIOLIMXCS aldbJErUA0B CO Ileao4aMu, O€H30MHOBas
KOHJIeHcalusl. Peakuuu 31eKTpoQUIBHOrO 3aMElIeHHs B apOMaTHYECKUX aJIbAeTHUAAaX U
KEeTOHaX. A30TCOJIeprKalliie TTPON3BOAHBIC KapOOHUIIBHBIX coequHeHui. OOIme mpeacTaBiIeHUs
0 CXOJICTBE DJICKTPOHHOTO CTPOEHHUS W XUMHUYECKHX CBONCTB KapOOHHIILHOW M a30METUHOBOM
rpynmn. BoccraHoBieHHe OKCHMOB, TMIPa30HOB, MU((OBBIX OCHOBaHHUI, BOCCTAHOBUTEIHHOE
aMUHUpOBaHUE  KapOOHMJBHBIX  coeAuHEHMH. OKCHUMBI: TeoMeTpuueckas H30Mepus,
IIPEBPALICHUS], KaTAIM3UPYyEMble KHCIOTaMHU, MEPErpynnupoBKa OKCUMa LIMKJIOT€KCaHOHA U €€
IIPOMBILIEHHOE 3HaueHue. KaranusupyemMoe OCHOBaHMSMHM pa3jioXKeHUE TI'MApPa30HOB Kak
Croco0 BOCCTAHOBJIEHUSI KApOOHWIBHBIX COETMHEHUH.

Jlukapoonunvusle coeounenus

Knaccupukamus, HomeHknatypa. CrnocoObl mnosyuyeHus. [JMokcainb, METHIITIIMOKCAb:
oOpa3zoBaHME YCTOWYMBBIX T'MIPATOB, KaTaJU3UPyeMble OCHOBAaHUSIMHM IPEBPAILECHUS B
OKCHKHUCJIOTBHI. JIMMETHJITIIMOKCUM Y KOMIUIEKCH METajulIoB Ha €ro ocHoBe. beHsui,
UKJIOreKcan-1,2-1uoH, OeH3WiIoBas MNeperpynnupoBka. JMKapOOHHWIBHBIE  COCIMHEHUS.
dopMHUIALlETOH: LUKIMYEcKass KpPOTOHOBas KoHAeHcalus. JIMKEeTOHbI: KeTO-C€HOJbHAas
TAyTOMEpHUs, AJKWIMPOBAHHE, OOpa30BaHME XE€JIATHBIX KOMIIJIEKCOB C HOHaMH METaJlJIOB.
JIUMeIOH M NPOAYKTBl €ro KOHJEHCAMM ¢ aipaeruaaMu. JIukapOOHUIIbHBIE COEJUHEHUS,
UCIIOJIb30BAaHUE B CUHTE3€ I€TEPOLUKINYECKUX COeqUHEHNI. DTalleBbIil [UuaIbIEr U,
Henpeoenvhvie kapoonuibHble cOCOUHEHUS

Knaccudukanus. HenpenenbHble anbaeruibl 1 KeToHbl. OOIIMe METOAbI CHHTE3a: OKHUCICHHE
0J1€(PMHOB T10 aJUTUIBHOMY MOJO0XKEHHUIO U CIUPTOB AJIMJIBHOIO TUIIA, KPOTOHOBAS KOH/IEH callus
KapOOHUJBHBIX coennHeHui. CUHTE3 akpojenHa JeruapaTanueil rimnepuHa. DIEKTPOHHOE
CTPOEHHUE: COIpsDKEHUE cBsizell m xapakrep MO, pacnpezneneHue 31€KTPOHHOW IUIOTHOCTH.
Xumnueckue cBoicrBa. KartanmuTuueckoe TMIPUPOBAHHME, BOCCTAHOBIECHHE KOMILIEKCHBIMU
TUAPUIAMHA METaJIOB, CIHMPTaMH, CHOCOOBI CEJIEKTHBHOIO IMPOBENEHUSA 3TUX pEaKUMi IO
KapOOHMJIBHOM TpyIIe Wik JBOMHOHN yriepoj-yriepoaHoi cBs3u. BoccTaHoBIeHNE MeTaIaMu
B TPUCYTCTBUM HMCTOYHHUKOB MPOTOHOB. CeNeKTMBHOE OKHCIEHHE ajbJCTHIHON TpYIIIbI.
Peaxnmu nprcoequHEHUs! BOJIBI, CIUPTOB, TaJOr€HOBOAOPOAOB, OUCyIb(hHTa HATPUSI, aMMHUAKa
aMMUHOB, [IUaHUCTOTO BOJOPO/a, METAIJIOPraHUYECKUX COETMHEHUH. Peakiuu KoHJeH caluu ¢
C—H-aktuBHbIMH coeauHeHHsIMU. D¢dext BuHWIOrn U C—H-akTHBHOCTH, HEHACBIIEHHBIX
KapOOHMJIbHBIX coelMHeHHH. KeTeHbl: MeToapl CHHTe3a, peakluu MPUCOEINHEHHU K KEeTeHaM
KaK Pa3HOBMJIHOCTb PEAKIIMM ALMIMPOBAHUSA, JUMepHU3alus. XUHOHbI: OOILI1Ee METO/bI CUHTE3a,
pEaKIMK BOCCTAHOBJIEHUS U NIPUCOECAMHEHNS. AHTPaXUHOH.

Kapoonoewvie kucnomul u ux npouszeoonvie

Knaccudukanus u HoMmeHnkinatypa. Meroasl nonydenus. [IpuponHble HCTOYHUKN KapOOHOBBIX
KHUCHOT. ['Maponn3 TpuraaoreHMeTHIIbHBIX TPOU3BOAHBIX KAK METO/I ITOJIy4EHUs apOMaTHUECKUX
KapOOHOBBIX KHCJIOT. DJIEKTPOHHOE CTPOEHHE KapOOKCHIBHOM M KapOOKCHJIATHOW TIpyIIl.
®dusnueckue cBOWCTBAa KapOOHOBBIX KHCIOT, BOAOPOAHBIE CBA3M U 00pa30BaHHE JAUMEPHBIX
accouuaToB. XHMMMUYECKUE CBOMcTBA. KHCIOTHOCTb, €€ CBA3b C 3JIEKTPOHHBIM CTPOCHHEM
KapOOHOBBIX KHCJIOT U UX aHHOHOB, 3aBUCHMOCTbh OT XapaKTepa U MOJIOKEHHS 3aMECTUTENIEH B
AJIKWJIbHOM 1leny uiu 0eH30JIbHOM KoJjblie. OOpa3oBaHHE MPOU3BOIHBIX KapOOHOBBIX KHCJIOT:
CoJiei, CHOXHBIX 3(GHUPOB, TaJOT€HAHTHAPHUIOB, AaHTUIPUIOB, AMHUHOB U HUTPUJIOB.
IIpencraBieHus 0 Me€XaHHM3ME B3aUMOIIPEBPALEHUI KapOOHOBBIX KHCJIOT M UX IPOU3BOJAHBIX,
pOJIb KHCIIOTHO-OCHOBHOI'O KaTaju3a. BoccTaHOBIIeHHE M rajougupoBaHUE KHUCIOT. Peaknuum
3aMeleHus B 0EH30JIbHOM KOJIblie KHCIIOT apoMaTHueckoro psaa. [IpencraBienre 00 OCHOBHBIX
MyTAX MCIONb30BaHUS KapOOHOBBIX KHUCIOT. [IpousBonHbie KapOOHOBBIX KHCIOT. Coiu.
[IpakTHueckoe HCIOIb30BAaHUE CONEH KapOOHOBBIX KHCIOT. XJIOPaHTUIPUIBL, PEaKIUU C
HyKJIeopHIaMi U HCHOJIb30BaHHE XJIOPAHTHIPUIIOB B KayeCTBE PEAreHTOB Aal[MJIMPOBAHMUS,
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BOCCTAHOBJICHUSl /O ajbJErHJl0B, peakUuu C MarHUHOpraHMYECKUMHU COEIAMHEHUSMHU.
Xnopucteiii OeH30MJI, TMOJy4YeHHE, pEaKIHOHHAs CIOCOOHOCTb MpU B3aUMOJEHCTBUH C
HyKJIeopuIaMi B CPaBHEHHUU C XJIOPAHTHAPUAAMH adu(aTHUyecKuX KapOOHOBBIX KHUCIOT U
0COOCHHOCTH MCIOJb30BaHUS B KauecTBe peareHTa OeH3ouwnupoBaHus. CiioxHble 3(UPHL:
KaTaJIUTUYECKOE THIPUPOBAHUE, BOCCTAHOBJICHUE KOMIUIEKCHBIMU THUIPHIAMU METauIOB U
MeTajulaMd B NPUCYTCTBUM HMCTOYHHMKOB MPOTOHOB. Peakuum mnepestepudukanuu U
CIOXHO3(pUpHOM KOoHeHcaluu. [IpencTaBieHns 00 OCHOBHBIX MyTAX MCHOJIB30BaHMS CIOKHBIX
3¢upoB. AHruUApuABl KapOOHOBBIX KHCJOT: peakuuu C Hykjiaeodpuramu (aluIupoBaHUE),
yKCycHbI aHruapuj kak C—H-kommoHeHTa B peakuMM KOHAEHCAIMM C apOMaTH4YECKHUMH
anpaerujaMiu. AMUIBI: KUCJIOTHO-OCHOBHBIE CBOMCTBA, MPUYMHBI TMOHUKEHHUS OCHOBHOCTH U
MOBBILIEHUS] KHUCIOTHOCTM B CPaBHEHMH C aMMHAKOM M aMMHHAMH, OCHOBHBIE IIyTU
NpeBpalieHuss B aMUHBL, TPENCTaBICHUS 00  OCHOBHBIX HYTSAX  HCIIOJB30BAHUS.
B3aumonpeBpamienuss aMmuaoB ¥ HUTpHIOB. CBoiicTBa HUTPHUIIOB. JIMKapOOHOBBIE KHCIIOTHI.
Knaccudukanuss u HOMEHKJATypa, METOAbl cHHTe3a. [lomydeHue MmIaBeneBOW KHCIOTHI W3
¢dopmuata HaTpus. XuMHUYeckue cBoicTBa. KHCIOTHbIE CBOWCTBA M HMX 3aBUCUMOCTh OT
B3aMMHOI'O PACIOJIOKEHUs KapOOKCHIbHBIX rpymnn. OOpa3oBaHuE MPOU3BOJHBIX IO OIHOW U
o0erM KapOOKCHUIIBHBIM TIpyIlaM, CMELIaHHble Mpou3BoAHble. lllaBeneBas KucioTa: peakuuu
NeKapOOKCHWIIMPOBaHUs,  JeKapOOHWIMPOBAHMS, OKUCIEHMs. JIMdTUIOKcalaT, peakLuu
CIIO)KHO?(UPHON KOHJEHCAlMM C €ro Y4YacTHeM M HX CHHTETHYECKOro MCIOIb30BaHUE.
ManoHoBast KMCIIOTa: JE€KapOOKCHJIMPOBAHME U TPUYMHBl MOBBILIEHHOW JIEFKOCTH €ro
IPOTEKaHUs, KOHAEHCAlUU ¢ KapOOHUIIBHBIMU coeAuHeHussMu. CBOiicTBa ManoHOBOro »dupa u
UX CUHTETHYECKOE HCIOJb30BAHNE: KOHJEHCAIUN C KapOOHWIBHBIMU COEAMHEHUSAMHU (peakius
KueBenares), mpucoeIuHEHHE 110 KPaTHOM CBSI3M, aKTUBUPOBAHHOM 3JIEKTPOHOAKLIEN TOPHBIMU
3amectuTessiMu  (peakuus Muxasis), oOpa3oBaHUe, aJKUIMPOBAHUE M OKUCIUTEIbHAS
KOHJIEH callusi HaTpaMaJIOHOBOro 3(upa, mpeBpalieHue MPOLyKTOB ITUX PEaKIiil B KapOOHOBBIE
KHCIOThL. SIHTapHas M TIJyTapoBas KHCJIOTBI: TEHJEHIUS K OOpa30BaHUIO ILMKIMYECKUX
aHruapuaoB ¥ uMuaoB. CyKUMHUMHJ, €ro B3auMojeiicTBUe ¢ OpoMOM M  IIEJIOYbIO,
ucnonb3oBanue N-OpoMcyKIMMHIa B CHHTe3€. AJMIMHOBAs KHCIOTa M €€ MPOM3BOIHBIC, UX
CBOMCTBA M IyTH NPAKTHUYECKOTO HCHOJb30BaHus. PdTaneBas KUCIOTa U €€ IMPOU3BOJHBIE:
(dTaneBblii aHTUAPUA M €ro UCIHOJb30BaHUE JJIA CHHTE3a aHTPAaXMHOHA M €ro MpPOU3BOJAHBIX,
TPUAPWIMETAHOBBIX KpacuTenel; (TaauMua U €ro HCIONb30BAHHE IJIsI CHHTE3a aMHHOB
(peakumst ['aOpuens) W aHTPAaHWIOBOM KHCIOTHI; CJIOXHBIE 3(GHPHl M HUX MPAKTUYECKOE
ucronb3oBanue. TepedramuBas KUCIOTa, JUMETHATEpedTanraT W €ro MPOMBIIIICHHOE
ucrnoib3oBaHue. [Ipon3BoAHbIE YrONBHOM KHUCIOTHI: MOYEBHHA U €€ MPOU3BOJAHBIE, CIIOKHBIE
3(upBl, U30LUAHATHI, ypeTaHbl. [IyTH nmpakTHYeCKOro UCMOJIb30BAHUS MPOU3BOJHBIX YT OJbHOMN
kucnotel. HenpenenabHble MOHOKapOOHOBbIE KHCIOTH. Kiaccudukanus. Metoasl nmosydeHus
o-, B- HEmpenenpHbIX KapOOHOBBIX KUCIOT U3 0JIE(PUHOB, alleTUIEHA, TUKapOOHOBBIX, TAJIOTEH -
U OKCHUKAapOOHOBBIX KHCIIOT. ODJEKTPOHHOE CTPOEHHME, B3aUMHOE BIIMSHUE KapOOKCHUJIBbHOU
IpyIIbl U IBOHHOHM cBs3u. Peakuus mpucoennHEeHUs, IPUUMHBl OPUEHTALMK, HAaOI01aeMol B
9TUX peakuusax. IIpoMbllIeHHbIE METOABI MOJIYYEHHs W IIYTH HCIOJIB30BAHMS aKpPUIIOBOM,
METAaKpUJIOBON KUCJIOT U UX MPOU3BOAHBIX. IIpHMpoiHbIE HCTOUHUKM U IIPAKTUYECKOE 3HAUYEHUE
OJICMHOBOM KHCJIOTBI U KHUCIOT C IOJMEHOBBIM YIJIEPOAHBIM paaukaioM. HemnpenenpHbie
OUKapOOHOBbIE KUCIOTH. CrocoObl MMONy4EeHUs MaJeMHOBOM KHCIOTBI U €€ aHTuJIpuja.
Crepeonsomepusi STUICHIUKAPOOHOBBIX KHUCIOT, B3aUMOINPEBPAILECHUS MaJE€MHOBOM U
(bymMapoBOl KHCIJIOT, IPOSBICHUS CTEPEOM3OMEPUN B PA3IMUUAX UX XMMUYECKUX CBOWCTB U B
MPOCTPAHCTBEHHOM CTPOEHUM MPOJAYKTOB UX PEAKIIUM, MPOTEKAIOIIUX 1O ABOMHOMN CBSI3H.
Okcukucnomul

Knaccudukanus 1 HoMeHKIaTypa. AnvdaTHuecKue OKCHUKUCIOTHI, OOLIME METOAbl CHHTE3A.
[IpencraBieHus O MPUPOAHBIX MCTOYHHMKAX OKCUKHUCIOT. OCOOEHHOCTH (PU3UYECKUX CBOICTB
OKCHKHUCJIOT. XUMHUECKHE CBOMCTBa. Peakiiuu neruapaTanuy u 3aBUCUMOCTh UX pe3ynbTara OT
B3aMMHOT'O DPACIMOJOKEHUsI KapOOKCHIBHOM M OKCHrpynmbl. [IpenctaBieHust o CTepeoXuMHuu
OKCHUKHCJIOT, peakIuu ¢ OOpalleHHEeM M COXpaHEHHeM KOH(UTYypaluu XUpalbHOTO IIEHTpA.
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ApoMaTuyeckue OKCHKHMCIOTBL: IOJydeHHe KapOoHuzauued (eHosssToB U HapTOJIATOB,
B3aMMOIIPEBPAICHUs COJIEH OKCHMOEH30MHBIX KUCIIOT U BIMSHHE NPUPOJIbI KaTHOHA IIEJI0YHOI0
MeTajula ¥ TEeMIIepaTypbl Ha HallpaBleHHE ATUX peakuuil. [TomydeHue NmpoCTBIX M CIOXKHBIX
3¢upoB, peakuu azocoueTanus. [lyTn ucnosp30BaHusl OKCHOEH30MHBIX U HA()TOMHBIX KUCIOT U
UX IIPOU3BOJHBIX.

Anvoezuoo- u kemokuciomol

Knaccudukanus n HomeHnknatypa. [Ipocreiimme o-aapIeruao- u o-KeTOKUCIOTH. [lomydenue u3
KETOHOB, KapOOHOBBIX KHUCJIOT M UX IPOU3BOJHBIX. XHMHUYECKHE CBOMCTBA KaK IPOSBIICHUE
XapaKTEepPHBIX CBOMCTB JBYX (YHKIMOHAJbHBIX TPyHH. P-adpAeruio- U [-KeTOKUCIOTHI,
cnenuduka wux cBOUCTB. [lomyueHue CIOKHBIX 3(PUPOB C TOMOIIBIO  CIOXKHOIPUPHOU
KOHJICHCALlMU. alleTOYKCYCHbIH 3¢up, ero C—H- kucnoTHOCTH M TayTOMETpHs, 00Opa3oBaHUE
METAJJIMYECKUX IPOU3BOAHBIX, MX CTPOEHHUE, ABONMCTBEHHAs pEAKIMOHHAs CIIOCOOHOCTb U
UCIOJb30BAaHUE B CHHTE3€ KETOHOB M KapOOHOBBIX KucioT. KoHaeHcanus ¢ KapOOHUIIBHBIMU
COEIMHEHUSIMH, ITPUCOEANHEHNE K IBOWHON CBSA3M, aKTUBUPOBAHHOM 3JIEKTPOHOAKLEN TOPHBIMU
3aMECTUTEISIMUA, W CHHTETHYECKOE MCIONb30BAaHUE J3TUX peakuuid. BsaumopneictBue c
Oucynb(GUTOM HATpus, LHMAHUCTBIM BOAOPOAOM, THIPOKCWIAMHHOM U  IPOU3BOIHBIMU
ruapa3uHa. Peaknuss OpoMupOBaHHs, HUTPU3MPOBAHUS, a30COUETaHUs, aLETUIMPOBAHUS,
B3aUMOJICHCTBHE C MATHUMOPraHUYECKUMH COCIUHEHUAMU U TUA30METaHOM

Yenesoown

OxcukapOOHMIIBHBIE COEJUHEHUS M MX HauOosiee XapaKTepHble XHMHUYECKHE CBOICTBA.
Monocaxapuapl M ux kinaccuuxanus. CrepeonzoMepusi, KOH(UIYpallMOHHBIE —PSAbIL.
KonpuaTouennas Tayromepus, MyTapoTauusa. Peakunmu, HCHOIb3yeMble i BBIICHEHHUS
CTPYKTYPHBIX M  CTEPECOXMMHYECKMX XapaKTEpUCTUK MOHOCAXAapHUIOB: OKUCIEHUE W
BOCCTAHOBJICHHE, allUJIMPOBAHUE, AIKWIMPOBAHNUE, 00pa30BaHNe (PEHUTHIPA30HOB U 03a30HOB,
Mepexo/pl OT HHU3MIMX MOHOCAXapuJOB K BBICIIMM M 00paTHO, IU- U IOJKCAaXapumsbl,
IIPEJCTaBJIECHUS O PaCIIPOCTPAaHEHUH YIJIEBOJOB B IPUPOJE U MYTAX X UCIOJIb30BaHUS.
Ilpocmuie 3¢hupot

Knaccudukarus, HomeHknatypa. JuankunoBsie 3(UpHL: CIOCOOBI MOJyYeHUs, B3aUMOICHCTBHUE
MIPOTOHHBIMM KHCIOTAaMM M Kuciaoramu Jlpromca, pacumierieHune, okuciaeHue. Llukimmueckue
MpocThie A(QUPHL. -OKHCH: MOJIYyYEHHE, N30MEpH3allis, B3aUMOACHCTBHE C TaJOreHBOJ0POIaMH,
BOJZIOW, CHOUPTaMH, OSTWIEHIVIMKOJEM, aMMHMAaKOM M aMHUHaMM, MarHUHOpraHW4YeCcKUMHU
COeNMHEHMSIMU. Onuxjoprufpud. Terparunpodypan. [luokcan. Bununiossie 3¢HpHL
[Tony4yeHue u3 aneTuiIeHa U dTUIICHA. [ HAPOIN3 M MIPUYUHBI OOJIBIIEH JETKOCTH €ro MPOTeKaHUs
[0 CPaBHEHUIO C JMAIKWIOBBIMH 3(HpaMH, MOOJMMEpHU3alUs. AJKHIOBBIE d(PHUPHI (EHOIJIOB:
IOJy4YEHHUE, PACIIENJIEHUEe IpU JEHCTBUM KHCIOT M €ro MEXaHHU3M, MeperpyninupoBKH.
ANKoOKcurpynmna Kak 3aMeCTUTEIb B PEaKLUAX apOMaTHUECKOro 3IEKTPO(MUIBHOIO 3aMeEIIeHUs.
JudeHnnoBslit 3pup: nmosyuyeHue u NpuMeHeHue.

A3zo0TCOAEpKaAIME OPraHMYeCKHe COeIMHECHUS

Humpocoeounenusn

Knaccudpukanus u HomeHnkiatypa. CrnocoObl IMOJydyeHHS HUTPOCOEIUHEHUH. ODJIEKTPOHHOE
CTPOCHHUE HMUTPOIPYIIIbl, XapaKTep €ro BIMSIHMS Ha HACBIIICHHbIN, HEHACBILEHHBIA H
apOMAaTUYECKUH YIJIEBOAOPOJHBIE paaMKajbl. XUMHYEeCKHe cBoiicTBa. Karanutuueckoe
TUAPUPOBAHUE, BOCCTAHOBJICHHUE B KHCIOW, HEWTpalbHOW U IIenodyHou cpemax. C—H-
KHCIOTHOCTh M CBSI3aHHbIE C HEW CBOICTBa anmupuyecKux HUTpocoequHeHuil. TayTomeTpus
HUTPOCOEIMHEHUH M peakuuu anuopMbl: T'HIPOJIN3, MEPEerpynnupoBKa B THUAPOKCAMOBbIE
kuciaoTel. CBOMCTBA apOMaTUYECKUX HUTPOCOEAMHEHHMH. Peaknum  31eKTpoduiIbHOrO
3aMEIICHUs, BIMSHUE HUTPOIPYNIl HA CKOPOCTb M OpHeHTanuro. PanukanbHOe 3aMelleHue
HUTPOTPYIIIIBL. ITonmuaUTpO-apoMaTUUECKHE COEIMHCHUS: peakuuu YaCTUYHOIO
BOCCTaHOBJICHHUS, HYKJICO(PUIBHOE 3aMEIleHHe HUTPOrpynnsl. HUTporponsBoaHbBIE TONIyoOsa:
okucinenne, C-H-kucnoTHOCTb W CBA3aHHBIE ¢ HeW peakuuu. IIpogykTel HenmosHOro
BOCCTaHOBJIEHHMS] HUTpocoennHeHuil. HutpocoennHenus: TayroMeTpusi, AMMEpU3aLus, peakiuu
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KOHJIeHcalu. (PEHUITHAPOKCUIAMUH, a30KCHOCH30II U UX MeperpynnupoBku. ['uapasodenzomn,
OEH3UIMHOBAs U CEMUMHOBAs IEPErPYINITUPOBKH.

Amunwt

Knaccuduxkanus, Homenknarypa. CriocoObl ostydeHusi. DJIEKTPOHHOE CTPOEHUE aMUHOTPYIIIBL,
3aBUCUMOCTb OT HPHUPOABl PAJMKAIOB, CBS3aHHBIX C aToMoM azora. lIpocTtpaHcTBEHHOE
cTpoeHrne aMiuHOB. DU3NUECKHe CBOICTBA, UX CBA3b CO CIIOCOOHOCTHIO aMHUHOB K 00pa30BaHUIO
BOZOPOJHBIX CBsA3eil. OCHOBHBIE CHEKTpPaJIbHBIE XapAaKTEPUCTUKH. XHUMHUYECKHE CBOWCTBA.
OCHOBHOCTb M KHCJIOTHOCTb aMHHOB, 3aBUCUMOCTb OT IPHPOABI YIIEBOJOPOIHBIX PaJINKAJIOB.
B3anMopeiicTBue ¢ JJEKTPOHHBIMH — peareHTaMu: aJKWJIMPOBAaHUE, OKCHUAJIKWIJIMPOBAHUE,
alUIMpPOBAaHWE M €r0 3HAYeHUWE B XMMHHM aMHMHOB, B3aUMOJEWCTBHE C a30TUCTOM KHCIOTOM.
Oxucnenne anmudaTHuecKUX W  apoMaTHUYecKuX aMUHOB. (OCHOBHBIE IpEACTaBUTEIH
anM(UTUYECKUX aMUHOB M IYTHM MX HCNoib30BaHUSA. COJM YETBEPTUYHBIX AMMOHHUEBBIX
OCHOBAHMII: IIOJIy4ECHHE, DJIEKTPOHHOE CTPOCHHUE, IPAKTHYECKOE UCIIOJIb30BaHuEe. YeTBEpTUYHBIE
aMMOHHUEBbIE OCHOBAaHUS U OKMCH aMUHOB: PEAKI[MU PA3JO0XKEHUs ¢ 0Opa30oBaHHEM OJIE(PHHOB.
CpoiicTBa apoMaTHYECKUX aMUHOB: B3aMMOJEHCTBUE C 3JEKTPO(UIaAMHU, COOTHOIICHUS MEKIY
pa3IMYHBIMU  HANpaBJICHUAMU OTUX peakuuid. OcoOEHHOCTH MNPOTEKAaHUS  PeaKIHii
AIKWIMPOBAHUS W CHJIb(QUPOBAHMUS APOMATUYECKUX AaMHUHOB, CyJlb(aMHHOBas KHUCIOTa U
cyabaMuaHbIE IpenapaThl. AIUIMPOBAHUE aPOMATUUECKUX AMUHOB M €r0 M CII0JIb30BAHUE JJIS
MIPOBEJICHUS peaKLUil TrajloreHUpoBaHMs M HUTpoBaHMs. HuTpupoBaHue M AMAa30THPOBAHHE
apoMaTUYECKUX aMHUHOB. BaxkHeilllne mnpeacTaBUTENd apOMATHUECKMX MOHO- M JUAMHUHOB,
OCHOBHbIE IyTH HUX HCHONb30BaHUA. CHUHTE3 TIeTePOLMKINYECKUX COCAMHEHUH U3 OpTo-
(deHnneHaMuHa U OpTO-aMHHO(DEHOoa.

Jluazo- u azocoedunenusn

DNEeKTPOHHOE CTpPOEHHE COJiell NMa30HUs, KATHOH JUA30HUS Kak 3JIEKTPO(UIIbHBIA areHr.
B3aumonpeBpamenust pa3nuuHbIXx  QopM  nuazocoeauHeHud. Peakumm cosed  nuasoHws,
MPOTEKAIOIIME C BBIICICHHEM a30Ta, U UX HCIOJIb30BAHME IS MOITy4deHUS (PYHKIHOHAIBHBIX
MPOU3BOAHBIX apOMaTUYECKUX coeAuHeHuM. Peaknuu coisielt auazoHus, nporekarolue 0e3
BBIICJICHUS a30Ta. A30COYETaHME, [Ma30- M a30COCTaBISIOIINE, 3aBUCHUMOCTb YCIIOBUHI
MIPOBE/ICHUs a30COYETaHMs OT MPUPOABI a30ococTaBiriromieil. CHHTE3, IIEKTPOHHOE CTPOEHUE U
CTPYKTYpPHBIE  OCOOEHHOCTH  a30KpacuTeneil. MeTunorpaHk W KOHTO-KpacHBIM  Kak
MPEICTABUTENN KPAaCUTENIEH, NCIIOJIb3yEMBIX B KaUeCTBE MHAMKATOPOB. BoccraHoBieHnE conei
IUa30HUS M a30COENMHEHUH, HCHOJb30BAaHUE OTUX peakUud Uil CHHTE3a HPOM3BOIHBIX
ruapasuHa ¥ aMuHOB. CoiM JMa30HUS KaK peareHTbl apUiIMpOBaHUS apOMATUYECKUX
COCIUHECHHM.

Amunoxucnomul

Knaccudpukanuss u HomeHknatrypa. CTpyKTypHblE THIBI TPUPOIHBIX  O-aMUHOKHUCIIOT,
CTepeoXuMusi U KoH(urypanuoHHble psiabl. CHHTE3bl U3 KETOHOB uepe3 LUAHTHAPHHBI, U3
MaJOHOBOI'0 3(Hpa, rajloreH- ¥ KEeTOHOKapOOHOBBIX KUCIOT. MeTobl CHUHTE3a [3-aMUHOKHCIIOT,
OCHOBaHHBIE Ha pEaKUUAX HENpPEIelbHbIX U TUKapOOHOBBIX KHCIOT. KHCIOTHO-OCHOBHBIE
CBOMCTBA AaMHUHOKHCIOT M 3aBUCUMOCTb uX cocTosgHus oT pH cpenel. O6pas3oBanue
IPOU3BOAHBIX MO KApOOKCHIBLHOW M aMHUHOTpymie, OeTauHbl. B3ammoneicTBHe ¢ a30THCTOM
kucnoTo. [lpeBpaieHusi, npoTeKarIe Npyu HarpeBaHUM aMUHOKMCIIOT, U 3aBHCHUMOCTb HMX
pe3ylibTaTa OT B3aMMHOI'O PACIOJIOXKEHUS (YHKIHMOHATBHBIX Tpymnn. OCHOBHBIE pPEAKIUU
0-aMMHOKH CJIOT, IPOTEKAIOIME B )KMBBIX OpranusMax. [IpencraBieHus o NeNTHUIHOM CHHTE3E.
Kanponakram u ero TexHuueckoe 3HaueHHE. AHTpaHWIOBAs U Mapa-aMUHOOEH30MHAsI KU CIOTHI:
METO/1bI IIOJIY4E€HHsI, CBOMCTBA U ITYTH UCIIOIb30BAHHUS.

benku

Knaccudukamnus. IlpencraBnenusi 0 MeToAax JOKa3aTeNbCTBA IOJUICTITUAHOTO CTPOCHUS,
YCTQHOBJIEHUS ~aMHUHOKHMCJIOTHOTO COCTaBa U  IOCIENOBATEIBHOCTH  AMUHOKHCIOTHBIX
¢bparmMeHTOB B THOMUNENTHIHON 1enu. BropuuHas ctpykTypa. OCHOBHBIE (QYHKIUM OEJIKOB
B JKU3HENIEATEIIbHOCTH OPraHU3MOB.

CoeauHeHHs €O CMEIIAHHBIMH (PYHKIUSIMHU
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I'anozenzamewiennvie KapoOOHOGbIE KUCIOM bL
Knaccudukanuss u Homenkimatypa. CrmocoObl monydeHus. XUMUYECKHE CBOMCTBA: BIIMSHUE
KOJIMYECTBAa M PACIHOJIOKEHUS aTOMOB TaJlOTEHOB Ha CHJIy KapOOHOBBIX KHCIOT, pEaKUuu
HYKJIEOPHUIBHOIO 3aMEIEHHs aTOMa rajoreHa U UX CUHTETUYECKOe UCI0Ib30BaHHUE.
I'emepoyuxknuueckue coeOunenus
OOmme mpencraBieHuss U KiaccHPUKAIUSA. APOMATUYECKHE TETEPOIMKINYECKAE COCAHHEHHUS.
[IaTnaneHHbIe TETePOLUKIIBI C OTHUM TerepoatoMoM (dypaH, THOdeH, muppod). O01Ime MeTO b
CMHTE€3a M B3aUMOINPEBPALIECHUA. 3aBUCUMOCTb CTEIEHM apOMaTUYHOCTH OT HPUPOAIBI
rerepoaToMa U €€ BIMSHUE Ha OCOOCHHOCTH B3aUMOJAEWUCTBUA C 3iekTpodumamu. Peaxium
rupupoBaHuss M okucieHus. DPypdypon u THodeH-2-anpaerus, MUPOCIH3EBas KHCIOTA.
KucrnoTHeie cBoiicTBa muppojia M WX HCHOJb30BaHME B cuHTe3e. [luppon-2-anpaerus u ero
npeBpamieHne B TopduH. [IUpponbHBIE IUKI Kak CTPYKTYPHBIH (pParMeHT HPUPOIHBIX
coequHeHni. THI01 ¥ ero mpousBoaHble. MEeTOAbI OCTPOEHUS HHIOIBHOTIO S1Ipa, OCHOBAHHBIC
Ha MCMOJIb30BAHUU APOMATHYECKUX AMUHOB M apUITHIPa30HOB. XMMHYECKHE CBOWCTBA MH]I0JIA
KaK aHajora MUppoJia, CUHTE3 BAXKHEHUIIMX MPOU3BOAHBIX. [lpencTaBieHuss o HPUPOAHBIX
COCMHEHUSX WHAOJIBHOIO psAaa, HHAWTO. IIATHYNIEHHBIE TeTepOLMKIbl € HECKOJIbKUMU
reTepoaToOMaMU: OCHOBHBIE METOABl CHUHTE3a, IPEACTaBICHHUS 00 3JIEKTPOHHOM CTPOEHMH,
apOMaTHMYHOCTH W XUMHUYecKUX cBoicTBax. lllectmunennsie rerepouukisl. Ilupuaun u ero
FOMOJIOTH, HW30MEpUs M HOMEHKJIATypa MPOU3BOAHBIX. ApPOMAaTUYHOCTH U OCHOBHOCTH
OUPUIUHOBOTO IIMKJIA, MPOSIBICHUS HYKJICO(MUIbHBIX CBOWCTB: PEAKIUU C AJIEKTPOPHUIAMU T10
aTomy a3ora u oopazoBanue N-okucu. OTHOIIEHHE MUPUINHA U €70 TOMOJIOTOB K OKHCIIUTEISIM,
TUAPUPOBaHNE MHPUAMHOBOrO siipa. BimsHue rerepoaTomMa Ha pPEaKIUOHHYIO CIOCOOHOCTH
MUPUIMHOBOIO LIMKJIA B LEJIOM M €ro OTACJbHBIX MOJIOKEeHHH. Peakuuu 31eKTpoduiabHOro
3aMelleHus B aape nupuanHa u ero N-okucu. Peakuyuu Hyki1€eopHIbHOTO 3aMeleHNsl BOLOPOoaa
u atoMoB TraynoreHoB. C—H-KHCIOTHOCTP METHJIBHOM TpyIIbI B 3aBUCUMOCTH OT €€
pacnoyioKeHUs B NUPUIAUHOBOM SIIPE U MPOSIBICHHUS B XUMHUYECKHUX CBOWCTBaX MUKOJUHOB.
BrnusHue monokeHuss (QYHKIMOHATBHOM Tpynmbl B KONbIIE Ha CBOWCTBA OKCH- U
AaMUHONUPUJIMHOB, TayTOMeTpusi oOKcunupuauHoB. Colu  NUPUIUHMS, pacUICTJICHHE
MUPUANHOBOrO sapa. IIpencraBieHnst 0 NpUPOIHBIX COEINHEHUIX U JIEKAPCTBEHHBIX CPEACTBAX
— MPOU3BOAHBIX MUPUANHA. XUHOJIMH U €ro MpOCTEHIINe TPOU3BOAHBIE. MeETObl MOCTPOECHUS
XMHOJMHOBOTO $7Ipa, OCHOBAHHBIE Ha PEAKUUAX AaHWIMHA C TJIMHIEPUHOM U KapOOHUIJIBLHBIMU
coeauHeHUsIMU. CXOJICTBO M pa3iaMuus XHUMUYECKHMX CBOWCTB NHUPUJIMHA U XUHOJMHA.
N3oxunonuH. lllecTnunennbple a30TUCThIE TETEPOLIUKIIBI C IByMs TeTepoaToMaMu. [Iupumuaus.
Crioco0b! MOCTPOEHUSI TUPUMUIMHOBOIO sI/Ipa, OCHOBAaHHBIE HA B3aUMOJIEHCTBUM MOUYEBHUHBI U
€€ MPOU3BOJHBIX C MAJIOHOBBIM 3GHpoM, dpupamu B-aapaeruao- u P-KkeTokucnoT. CXoncTBO U
pa3auuus XMMUYECKUX CBOMCTB MUPUIMHA U TUPUMUINHA.
Hykneomuoul u HyKn1euHogvle Kuciomaol
OCHOBHBIE KOMIIOHEHTBHI IEPBHUYHOM CTPYKTYphl HYKJIEMHOBBIX KHCJIOT. Hykneoruasl u
Hykieo3uabl. Pubo- ne30xkcupuOo-HYyKJIEMHOBBIE KHUCIOTHI, pOJIb BOJOPOJHBIX CBS3€H B
(opMUPOBaHUU BTOPUYHOW CTPYKTYpbl HYKJIEHMHOBBIX KUCJIOT. IlpencraBieHus o mexaHu3Me
OuocuHTe3a OesKa U epeayu HacaeICTBeHHON nHpopmanuu. HyKIeoTHABI U HYKI€O3U/IbL.

4. Komnerennuu, popMupyembie B pe3yJbTaTe 0CBOCHUS INCHUIIHHBI

o CHoco0eH OCYIECTBIISATh MOUCK, KpUTHUECKUN aHAN3 U CUHTE3 MH(pOpMaIUU, IPUMEHSATh
CHCTEMHBIH MOIXOJ JIsl pellIeHUs mocTaBieHHbIX 3a1a4d (YK-1);
o CIOCOOEH aHAIM3UPOBATh U UHTEPIPETUPOBATH PE3YIbTAThl XUMUUECKHX IKCIIEPUMEHTOB,

HaOmoaeHni u uamepennii (OITK-1);

o Croco0eH MPOBOAWTH C COOJIIOJIGHMEM HOPM TEXHUKH O€30MacCHOCTH XUMHYECKUIl
IKCIIEPUMEHT, BKIIFOYash CHHTE3, aHAllM3, M3y4eHHE CTPYKTYpbl M CBOWCTB BELICCTB W
MaTepHasoB, HCCIeI0BaHue MmpoiieccoB ¢ ux yuactuem (OITK-2);

e  Crnoco0eH MPUMEHSTh PACYETHO-TCOPETHUYSCKUE METO/IBI JIJISl U3yUCHHSI CBOWCTB BEIIECTB U

mponeccoB € UX y4aCTUEM C HCITOJIb30BAHUEM COBpeMeHHOﬁ BBIUUCIIMTEILHON TEXHUKU
(OIIK-3);
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CIIOCOOCH HCIOJIb30BaTh CYIICCTBYIOIIUE MPOrpaMMHBIC MPOAYKTHl U HH(MOPMALMOHHBIC
0a3bl JAHHBIX [UIS PELICHUS 3a/1a4 MPO(ECCHOHABHOM ESTEIbHOCTH C YY€TOM OCHOBHBIX
TpeboBanuii uHopmarronnoit 6ezonacHoctu (OIMK-5);

Croco0eH Mpe/CcTaBsATh pPe3yJbTaThl CBOEl pabOThl B YCTHOM M MHUCBMEHHOH ¢dopme B
COOTBETCTBHH ¢ HOPMaMH U TPABHJIAMH, MPUHSATHIMA B MPOPECCHOHATBHOM COOOIIECTBE
(OIIK-6);

CIIOCOOEH BBIOMPATh M HCIOJBH30BAaTh TEXHUYECKUE CPEICTBA M METOJbI MCIBITAHHHA IS
pelICHHsI HCCIIENOBATeIbCKUX 3aJad XUMHYECKOH HAIpPaBICHHOCTH, IOCTaBICHHBIX
crieruanucTom Oosiee Boicokoit kBamupukanuu ([IK-1);

CMOCOOEH OKa3bIBaTh MH()OPMAIMOHHYIO TMOAICPKKY CIEIHATMCTaM, OCYIICCTRISIONIM
Hay4dHO-HccienoBareabekue padots (ITK-2).

5. [lnanupyemble pe3yJabTaThl 00y4eHUsI

B pe3yibTaTe 0OCBOCHUSI JUCHHUILIMHBI CTY/ICHT AOJIZKEH:

3HAmMb:

OCHOBHBIE MECTO OpPraHMYECKOH XMMHHM B CHCTEME HAyK; OCHOBHBIE TEOpPETHYECKHE
MOJIOKEHUSI U TIOHSTUS OPraHWYecKOW XHUMHH: XUMHUYECKOE CTPOEHHE, JIIEKTPOHHBIE
KOH(UTYpaluu aTOMOB, CITIOCOOBI IOTy4YEHUsI, CBOUCTBA;

CYILIHOCTh PEaKIIMil U IPOI[ECCOB, UCIOIb3YEMbIX B OPraHUYECKONW XHUMHUH;

OCHOBHBIE TPUEMBI, TPUMEHSIEMbIE JJIsI OYMCTKU U BBIJCICHHS] OPraHUYECKUX COCAMHEHUN;
HOMEHKJIATYypy OPTraHUYECKUX COCTUHEHUM;

ymemu:

MPOTHO3UPOBATh PEAKIHUOHHYI0 CIIOCOOHOCTh OpPraHMYEeCKUX MOJIEKYJI C TO3UIUi
COBPEMEHHBIX AJIEKTPOHHBIX MPECTaBICHUN;

UISHTH(UIIMPOBATh M AHATU3UPOBATH OPraHWYECKUE COCNMHEHUS TPU TOMOIIU
XUMUYECKUX, GPU3UKO-XUMUUYECKUX U (DU3UIECKUX METOJIOB UCCIICTOBAHUS;

MCIOJIb30BaTh 00OpYyIOBaHHE, HEOOXOAMMOE JUIsi TPOBENECHHUS OSKCIEPUMEHTOB IO
OpraHUYECKON XUMUU;

énaoemu:

METOAAaMHU IJIAHUPOBAHUS OPraHUUECKOr0 dKCIIEPUMEHTA;

OCHOBHBIMU TpHEMaMH, MPUMEHSIEMBIMH JJII OYMCTKM U BBIICICHHUS OPraHuYecKUX
COCOVHECHUM;

METOAaMH ITOCTAHOBKH XUMHYECKOI'0 IKCIEPUMEHTA;

MeTOoAaMH 00paOOTKH MOJIYYEHHBIX PE3yJIbTaTOB.

6. O0masi Tpy10eMKOCTb TUCHHUILIAHBI:

21 3ayerHas eqununa (756 vacos).

7. ®opMa KOHTPOJIsA:

[TpomexxyTouHast aTtectauus — 3a4eT (3 ceM.), nudpepeHIpoBaHHBINA 3aUueT — KypcoBas

paborta (4 cem.), sx3ameH (4 cem.).

duznyeckass XUMHUS
|. Duznueckass XuUMHUA : BBCJICHHE

1. MecTo nucuunainHbl (MO1yJis) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMmMbl
Huctunnaa «®dusuveckass XuMus: BBEICHHE» BXOAUT B 0a30Byr dYacth Oyioka bl

«Iuctunmmael (MOyJIN)» Kak o0si3aTenbHas quciurinHa b1.5.09.01.

2. llesid OCBOEHUS JUCHUIJIUHBI:

oBJIaZileHHe 0a3MCHBIMM 3HAHUSAMHU (PU3MUECKON XHUMHH KaK TEOPEeTHYECKOro (QpyHIaMeHTa
COBPEMEHHON XHUMUU;

INOHUMAaHUEC CMBICJIa OCHOBHBIX 3aKOHOB, obmacrtei NpUMCHCHHA OTHUX 3dKOHOB,
HUX IPUHIOUIIHAJIBbHBIX BO3MOXKHOCTEH IIpu pCIICHUH KOHKPCTHBIX 3aaa4.
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[IpenonaBanue faHHOIO Kypca NpeiliecTBYeT IPEnoJaBaH Ul0 HEOPraHUYECKOM, aHAIUTUYECKON
W OpPraHM4YeCKOM XMMHUHM M MPU3BAHO, O3HAKOMHUB CTYJIEHTOB C OCHOBHBIMHM 3aKOHAMHU XUMUHU,
MOATOTOBUTh UX K OCO3HAHHOMY M3YYEHHUIO ATUX U CIHUILIINH.

3. Kparkoe conepxaHue JTUCHUIIINHBI
Crpoenue aroma. OCHOBHBIC MOHATHS M ONpPENeTICHHs. DJIeMEH TapHble YacTUIIbI, 00Opa3yrore
aTOM: 3JIEKTPOH, MPOTOH, HEUTpoH. VX macca, 3apsj, criuH. ATOMHOE sIpo. ATOMHBIM HOMED.
DOneMeHT. ATOMHasi Macca 3JeMeHTa. ATOMHbIE eqUHUIbI Macchl. M3oTonbl. MaccoBoe yucio
n3orona. CTabMIbHBIC U30TOMNBI U UX PACIIPOCTPAHEHHOCTh B TIPUPO/IE.
PannoaktuBHOCTB. PagmoakTuBHBIE U30TONBI. ECTECTBEHHAs paluOaKTUBHOCTh. PagnoakTHBHbBIE
psaasl. 3akOoH  paguoakTMBHOro  pacmanga. Ilepmon  momypacmaga.  MckyccTBeHHas
pPaaroaKTUBHOCTh. MeTO bl MEUEeHbIX aTOMOB. CHHTE3 HOBBIX JIEMEHTOB.
DnexTpoH B atome Boaopoaa. CocTosiHHE JIEKTPOHA B aTOME Bojopona. BomHoBas (QyHKIus
3JIEKTpOHA. ATOMHBIE OpOUTAIN. DHEpreTHYecKrue ypoBHU. KBaHTOBBIE UKClia U UX IONYCTUMBIE
3HAYEHUS.
OcHOBHOE U BO30YKJIEHHOE COCTOsIHHE aToMa. [lepexoasl MeXy SHEpreTHUeCKUMHU YPOBHSIMHU.
®opmyna [1nanka. Criektp atoma Bomopona. S-, p-, d- u f-cocrosiaus. dopma FIEKTPOHHOTO
oOyaka JJj1st S- ¥ P-COCTOSIHHIA.
MHOTr03/IeKTpOHHBIE aTOMBl U TEPUOAMYEcKass cucteMa 3J1eMeHTOB.COCTOSHHE 3JIEKTPOHA
B MHOTIO3JIEKTPOHHOM aTome. MexanekrponHoe B3aumoaeincrtsue. [Ipunuun Ilaymu. ITopsgox
3aIoJIHEeHUsl AaTOMHBIX opOuTaneil. [lepuonnyeckuii 3aKoH U MepruoguvecKas cucremMa 3J1eMeHTOB
JA.U. MenneneeBa. OnekTpoHHble KoHpurypamuu atoMoB. CHapeHHBIE U HECHapeHHBIE
anekTpoHsl. [IpaBuno ['yHaa.
KoBanentnocts. OOpa3zoBaHue MOHOB. B030yXII€HHOE COCTOSHHE aToMa M KOBAJICHTHOCTb.
UucneHHble 3HAYEHHUS KOBAJIGHTHOCTH JJIsi 3JIEMEHTOB TJIaBHbIX mnoarpymnn. [loreHmuan
noHu3anuu. CpoACTBO K 3JIEKTPOHY. DJIEKTPOOTPULIATEILHOCTD U €€ IIKAJA.
MeTton BalieHTHBIX CBs3eil. [ MOpuHbIe aTOMHBIC opOuTaM. B3auMHas opueHTanus rTuOpHIHBIX
opbutaneii Tuma sp, sp?, sp®, d?sps. Yrusl mexay p-opOuTansIMu.
OCHOBHBIE XapaKTEPUCTHUKU XUMHUYECKOW CBSI3U. DHEPrus, JJIMHA CBSI3U, BAJCHTHBIA YTOII.
Hcropust pa3BuTHs NPEACTABICHUI O MpUpoae XUMU4ecKoil cBsa3u. Monnas cBsa3p no Koccenro.
CreneHb HMOHHOCTH CBsi3U. CTeNeHb OKUCIEHUA. BO3MOXHBIE CTENEHU OKHUCICHHS ISt
AJIEMEHTOB TJIaBHBIX MOATPYI U CBS3b UX C DJICKTPOHHOUN KOH(puUrypanueir atoma. KoBaneHTHas
cBs3b 110 JIptonucy. HemocraTkn paHHMX TEOpUM XUMHUYECKOM CBs3HM. KauecTBEHHas KBaHTOBO-
MEeXaHU4eCcKas TPAKTOBKA XUMUYECKOH cBs3u. Merton I'miecnu.
[ToreHumnanbHass KpuBas MOJIEKYJbl. ['eoMeTpuss MOJIEKYJIbl € TOYKM 3pEHUS METOAA
OTTAJIKUBAHUS AMEKTPOHHBIX nap ['mimecnu. o- u n-cBa3u. CoeMHEHUSI ¢ KPATHBIMH CBSI3SIMHU.
ConpsxkeHHble  KpaTHble CBsi3u. P-m-compsbkeHue. J[OHOpHO-aKLENTOPHBIM  MEXaHU3M
0o0pa3oBaHMs KOBAJIEHTHOM CBSI3H.
Meton  MonekyyspHbIX ~ opbutaneil.  CBsi3bpIBaOIMEe M Pa3phIXJISIONME  OpOUTANH.
DHepreTuyeckasi MoClIe0BaTEIbHOCTh MOJEKYJSIPHBIX G- U T-OpOUTajeld Ui TOMOSIEPHBIX
JIBYXaTOMHBIX MOJIEKYJI 3JIEMEHTOB IEPBOr0 U BTOPOro nepuofoB. KpaTHOCTh miM MOPSIOK
CBsi3M. MHOTOIIEHTPOBBIE OpOUTANH. ODINEKTPOHOAECPUIIMTHBIE MOJIEKYJbl. Pacmpenenenue
3NEKTPUUYECKOr 0 3apsiia B MOJIEKYJIE.
JIMMOIBHBIT MOMEHT XUMHUYeCKOW cBsi3u. IlosisipHbIe MOJIEKYJbl. 3aBUCUMOCThH JUIIOJBHOTO
MOMEHTa MOJIEKYJIbl OT TIOJSIPHOCTH CBsi3ed M TeoMeTpuu Mouiekys. [lomsipusyemoctsb
XUMUYECKUX CBSI3€U U MOJIEKYJIL.
@u3nyeckue METOAbl MCCIEAOBAHUSA CTPOEHUS MOJEKyJd. YacTuipl ¢ HeECmapeHHbIMHU
aneKkTpoHaMu. PacuienieHue sHepreTH4ecKux YpoBHENW HECAPEHHOI0 3JEKTPOHA B MATHUTHOM
nosie. DNIeKTpoHHbIM napamMarHuTHbIN pe3oHaHc (DIIP). [Ipumenenue DIIP nns oOHapykeHuUs
Y MICCIIEIOBAHUS CBOOOIHBIX PAJIUKAIIOB i aTOMOB.
JleiicTBE MarHUTHOTO TIONII HAa OJJIGKTPOHHBIE O0JaKa CBs3ed. ODKpaHHpPOBaHHE sIEp
OT BHEUIHEr0o MAarHUTHOIO TMOJiI BO3HUKAIOIIMM JIOKAJIBHBIM mojieM. [lposiBienue
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SKpPaHUPOBAHUS B CHEKTpax SAEPHOr0 MarHUTHOro pe3oHaHca (SIMP). Xumudeckue caBuru
B ciekTpax JAMP c sapamu, umeromumu cnul 1/2.

Konebanuss atomoB B Monekynax. Yacrtorsl kosjeOaHuil. Bo3OyxaeHHble KoseOaTelbHbIE
cocrostuust. Undpakpacuas (MK) cnexrpockonusi MoJeKyI.

KonneHcupoBaHHOE COCTOSIHME BEIIECTBA W THUIIBI MEXKMOJIEKYJISIPHBIX B3aUMOJICH CTBUM.
HekoBasieHTHBIE B3aMMOACHCTBUSA - (DaKTOp, MPUBOIAIIMK K IMEpPeXoAy B KOHJICHCHPOBAHHOC
coctosiHue. BaH-nep-BaanbcoBbl B3aMMOAEHCTBUS - YHUBEPCAIBHBIN THUI MEXMOJIEKYISPHBIX
B3anMOJIeiCTBU. IHEpTHBIE ra3bl B )KUAKOM U TBEPAOM COCTOSIHUSX.

MounekynspHbele TBEpAblE Tella W KUAKOCTH. KOHIEHCHpOBAaHHOE COCTOSHUE TaJIOr€HOB.
Ban-nep-BaanbcoBbl pamuyckl aTomMoB. [IpoctpaHcTBeHHbIE MOaenu MoJjekyd. KoBajaeHTHbIE
KpHCTAJJIBI: anMma3s, rpadut, HUTpHI Oopa. KOHIEHCHMPOBaHHOE COCTOSHHUE C BOJOPOAHBIMU
CBSI3AMU: XKHUJKasi U TBEpAas BOAA.

MeTannuueckas 1 MOHHas CBA3b. MeTallbl U METAJIIIMUECKas CBSI3b.

HNonnele kpucramibl. CBs3M B HMOHHBIX KpHUCTaulaX. OKCIIEPUMEHTAJIBbHOE HCCIEAOBAHUE
CTPYKTYpPBbI KpUCTAJIOB. [IpUHIUIIBI PEHTT€HOCTPYKTYPHOI' O aHAJIN3A.

OcHOBHBIE TOHATHUS TepMOAMHAMUKH. [lepBbIii 3akoH TepMonuHaMuku. Cucrema (OTKphITas,
3aKpbITast, U30JUPOBaHHAs). MUKpPOCKONMUYECKOEe COCTOssHUE cucTeMbl. [lapameTpsl cocTosHUS.
VYpaBHenus cocrtosHud. [lpouecc (oOpaTumblii U HeoOpaTUMbI). @DYHKIHUS COCTOSHMUS.
CranaapTHbIE yCIIOBUS.

BuyTpennsis sHeprus, temuora, pabora. Ilepsoe Hauano tepmoauHamuku. TernoBoi 3¢ ekt
XUMHUYEeCKO peakuuu. 3akoH ['ecca. DHTanbnus. 3aBUCUMOCTh SHTAJIBIHUMU OT TEMIIEPATYPBHI.
TennoemMKoCTb.

Bropoii 3akoH TepMoAMHAMUKHM. TepMOAMHAMHUYECKHE MMOTEHIHUANbl. MHUKPOCKOINYECKOe
ONMCAaHME MAaKpPOCKOMUYECKUX CcHcTeM. TepMmoanHaMuuecKkass BEpPOSATHOCTb. OHTPOMNUS.
3aBUCUMOCTh JHTPONHUU OT OO0BEMa U KOHIIEHTpauuu. BTopoe Havallo TepMOIUHAMHUKU.
Breruncnenne M3MeHEHUs SHTPOIMU B PA3NUYHBIX Mporecca (mpu (a3oBbIX mepexonax, mpu
M3MEHEHUU TEeMIIepaTyphbl CUCTEMBI, B Pe3yJIbTaTe XUMUYECKON peakiuu). TepMoauHaMUUecKue
noreHuuansl (3Heprus I'mb0ca, »Heprusi I'enbMrosnbua). YCIOBHS PaBHOBECHS CHCTEMBI
Ui M300apHO-M30TEPMUYECKOTO U HM30XOPHO-M30TEPMHUYECKOI0  MPOIECCOB. Y CIOBHS
CaMOIIPOU3BOJIBHOTO TPOTEKAHNUS ITPOLIECCOB.

OOmast Teopusi XUMHUYECKOro paBHOBecHs. CTEXHOMETPUYECKOE YpaBHEHHE XUMHYECKOIO
mporecca. YpaBHEHHE U30TEpPMbl XUMHUYECKOW peakuuu. [IpousBenenue peakuuu U KOHCTAHTa
paBHOBecHs. CBA3b KOHCTAaHThl PAaBHOBECUS CO CTAHJIAPTHHIM 3HAUYEHUEM HU3MEHEHMsI SHEPIUHU
I'nG6ca.

PaBHOBecHE B reTeporeHHbIX cucTeMax. BiMsHMEe KOHUEHTpauuu, JaBJIEHUS M TeMIepaTyphl
Ha  COCTOSHME€  XMMHUYECKOI'O  paBHOBECHUs. 3aBUCHUMOCTb  KOHCTaHTBl  paBHOBECHS
oT Temiiepatypsl (ypaBHeHue Bant-I"odda).

PactBopbel. OcHOBHBIE NOHATHS: (pa3a, KOMIIOHEHT, F'OMOI'E€HHasi M TETEpOreHHas CcucTema,
pactBop. Mcropus pasBUTHsA B3IVIAA0B Ha NIPUPORY pacTBOpoB. [loHATHE O cosbBaTaluy.
OHeprust conpBaTauuy. KonndecTBeHHas XapaKTEpHCTHKA COCTaBa pacTBopoB. KoHuneHTpanus
U crmocoObl ee BbIpaxkeHus. [lapruanbHble MOJBHBIE BETUYMHBI. XUMUYECKUN IMOTEHIIHAI
¥ €ro 3aBUCHUMOCTH OT KOHIIeHTpanuu. [lorstre 00 naeaisHOM pacTBOpe.

CBolicTBa pa30aBiCHHBIX PacTBOPOB. PacTBOpHI 3JeKTPOIUTOB. JlaBjieHHE HACBIIIEHHOIO IMapa
pactBopuTess Hal pacTBOpoM. 3akoH Payns. Ocmoc. OCMOTHYECKOE aBJIEHUE PacTBOPOB.
3akon Bant-I'odda mias ocMormyeckoro maBiaeHUs. DIEKTPOJUTHL. OTKIOHEHUS OT 3aKOHOB
Payns u Baut-T'opda pacTtBopoB 31ekTpoinuToB. Teopus 3J€KTPOIMTHUECKON TUCCOLMALIUU.
CrannaptHoe coctosiHue. AKTMBHOCTh. Koadduuument aktuBHocTH. MOHHas cuia pacTBopa.
VYpaBuenue JleOast- Xrokkes.

PaBHOBecue B pacTBOpax 3J€KTpOJUTOB. [IOHATHE KUCIOTBI M OCHOBaHMS IO AppeHHycy
n bpencreny. Cuna xkucnor n ocHoBaHuil. Koncranta nonnsanuu. Monuzanus Boael. MonHoe
npousBeneHne Bozbl. IlokazaTenb akTHBHOCTH HMOHOB Bojopona (pH). MuoroctymeHuatblie
paBHOBeCHs B PacTBOpPax KUCIOT U OCHOBaHMM. KHCIOTHO-OCHOBHBIE pPaBHOBECHS B pacTBOPAX
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cosnel, rugponus coneil. CreneHp M KOHCTaHTa ruzapoausa. Berumcinenne pH u conepikanue

pa3IUyHBIX (POPM CONPSKEHHBIX KMCIOT U OCHOBAHMM B BOAHBIX pacTBOpax KHCIJIOT, OCHOBAaHUH,

cosneil. bydepubie pactBopsl. PaBHOBecue Mexay TpyIHOPACTBOPUMOI COJIbIO U €€ HOHaMU

B pacTtBope. IIponsBenenne pacTBOPUMOCTHU. Y CIIOBHS OCAKIEHUS U PACTBOPEHUS OCaJKOB.

OKHCIUTENBHO-BOCCTAHOBUTENbHOE  paBHOBecue.  OCHOBHBIE  IIOHATUS:  OKHCIICHHE,

BOCCTAHOBJICHHE, OKHUCIIUTEIb, BOCCTAHOBMUTEIb, CONPSDKEHHBIE  Iapbl, OKUCIUTEIb-

BOCCTAaHOBUTENb. BakHelme TUMbl OKUCIATENEH UM BoccTaHOBUTENEeH. OKHUCIUTETBHO-

BOCCTAHOBUTENBHBIE  JJIEKTpOABI. [ anmpBaHMueckue dieMeHThl. [loTeHnman anekTpona

u anektpoasmxkytas cuna (3/C) snemenrta. YpaBHenue Hepacrta. CTaHIapTHBIN MOTEHIHAT

ANIEKTPOJIa M CUJia OKHCIUTENs. BogopoaHblil, KaJOMenbHBIH U XJIOpCEPEOPSHBINA AJIEKTPOJIBI.

CTeKJISIHHBIA 3JIEKTPO. DIeKTpopu3nueckuit MeTo onpenenaeHus pH pactsopos.

OCHOBHbIE MOHATUS XUMUYECKOM KMHETHKH. CKOpOCTh XMMHUECKOM peakuuu. KnHertnueckas

kpuBass peakuuu. Ilopsnok peakuuu. KoncranTa ckopoctd. KuHeTHdeckoe ypaBHEHHE.

Brruncnenne CKOpoCTH peakiiy U3 KHHETHYECKUX KPUBBIX. Y PaBHEHUSI KUHETUYECKUX KPUBBIX

IIEPBOI0 ¥ BTOPOI0 MOPSAAKOB. Bpems nomynpespalieHus.

OneMeHTapHble XUMHUYECKHE peakiuu. MONEKyJIIpHOCTh XMMHUYECKON peakuuu. [loBepXxHOCTH

MOTEHUUAIbHON 3HEPruu. DHEpreTMdyeckuil Oapbep peakiuu. AKTHUBHUPOBAHHBIH KOMILIEKC.

TemnepaTypHasi 3aBUCMMOCTb KOHCTaHTBI CKOpPOCTH (ypaBHEHHE AppeHuyca). ODHeprus

aktuBanuu. COOTHOIIEHHE MEXAY KOHCTAaHTAMH CKOPOCTH TPSMONM M OOpaTHOM pEakIuu.

CooTHOIIEHNE MEX/ly SHEPrUsAMHU aKTUBALIMU IPAMON U 0OpaTHOM peakiuil.

CrnoxHble XMMHUYECKHE peakuuu. MexaHusM xuMmuueckoil peakuuu. Kunetnueckue ypaBHEHUS

CIIOKHBIX peakuuil. Ckopocts ompenessitonas craausd. ConpspKeHHbIE XMMHUYECKHE PEAKIMM.

XumMuueckas WHAYKIUAL. Katanutnueckue pEaKIum. Karamuzarop. I"'omorenHEbIH

U TeTEPOr €HHbIN KaTaJu3.

Lennsle peakuuu. 3apokeHue, MIPOAOIKEHNE, OOpBIB 11eNH. Pa3BeTBIICHHBIE LIETIHbIE PEAKIIUH.

Hexoropsle kuHeTH4YeCKHEe OCOOCHHOCTH LEMHbIX peakiuil. MHunnupoBanue 1 ”HruOMpoBaHue

LIEMHBIX PEAKIUM.

4. Komnerenunu, popmMupyembie B pe3yJabTaTe 0CBOCHUS JMCIUIIIHHBI

o CHoco0eH OCYyIIECTBIIATh MOMCK, KpUTUUECKUN aHalN3 U CUHTE3 MH(OpMaIlUU, IPUMEHATh
CHCTEMHBIH MOIXO/ ISl pEeIIeHNUs mocTaBieHHbIX 3a1a4d (YK-1);

o croco0eH aHaJM3UPOBATh U UHTEPIPETUPOBATh PE3yIbTaThl XUMUYECKHX IKCIIEPUMEHTOB,
HaOmoaeHuit u u3mepennii (OITK-1);

. CIIOCOOCH MPOBOIUTH C COOJIOJICHUEM HOPM TEXHUKH OE30HMacCHOCTH XUMHYECKHUN
OKCIEPUMEHT, BKJIIOYAs CUHTE3, aHAIN3, U3YyYEHUE CTPYKTYpbl U CBOWCTB BEILIECTB U
MaTepHasoB, HCCIeI0BaHME MpoiieccoB ¢ ux yuactuem (OITK-2);

o CIOCOOEH MPUMEHSATh PacyeTHO-TEOPETUUECKUE METO/IbI JJIsl H3y4€EHUs] CBOUCTB BEIECTB U
IIPOLIECCOB € MX YYacCTHEM C MCIOJIb30BAaHUEM COBPEMEHHOM BBIYMCIMTEIBHON TEXHUKU
(OIIK-3);

o CHOCO0EH HUCIOJIb30BaTh CYIIECTBYIOIIME MPOrpaMMHBIE MPOAYKTHl U MH(POPMAIMOHHBIE
0a3bl JaHHBIX /IS pelIeHus 3a/1a4 Ipo(ecCuOHaIbHON EATEIbHOCTH C yY€TOM OCHOBHBIX
TpeboBanuit nHGopmanronHoi o6e3omnacaoctu (OITK-5);

o CHoco0eH Mpe/CTaBATh Pe3yJbTaThl CBOEH pabOThl B YCTHOM M NMHUCBbMEHHOH ¢Gopme B
COOTBETCTBUM C HOPMAMM M NpaBUIAMHU, NPUHATHIMU B NMPOPECCHOHATBHOM COOOIIECTBE
(OIIK-6);

o Croco0eH BBIOMpPATh UM HMCHOJB30BaTh TEXHUYECKUE CPEICTBA M METOJbl MCIIBITAHUM IS
pellIeHUs] HCCIEN0BAaTENbCKUX 3a7ad XUMHMYECKOH HaIPaBJIEHHOCTH, I10CTAaBJIEHHBIX
CrenuaIncToM 0oJjee Beicokor kBanmupukaruu (ITK-1);

o croco0eH OKa3blBaTh MH(OPMALMOHHYIO MOJACPKKY CIEIHATNCTaM, OCYIIECTBIISIOIINM
Hay4JHO-HccienoBareabekue padotsl (ITK-2).

5. Iliianupyemble pe3yJibTaThl 00y4eHUs1
B pe3ynbpTaTe 0CBOEHUS JUCLMILINHBI CTYIEHT J0JIKEeH:
3Hamy:
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o OCHOBBI COBPEMEHHBIX TEOpUIl B 001acTH (PU3MUECKON XUMHH U CIIOCOOBI X IPUMEHEHUS
JUIS pEeIIEHUS] TEOPETUUECKUX U MIPAKTHUECKUX 3a7a4 B JHOObIX 00JaCTAX XUMHUH.

ymembp:
® MPUMCHATH OCHOBHBIC ITOJIOKCHUA U ITOHATHA (1)I/I3I/I‘IGCKOI\/'I XUMHH,

® YCTaHaBJIMBATb COOTBETCTBUC MCKAY MMPU3HAKAMHA U UX OIIPCACICHUAMU;

L4 peiIaTb OCHOBHBIC THUIIBI 3a/1a4;

o CaMOCTOSITENILHO paboTaTh C yueOHOU U CIIPAaBOYHOI JIMTEPaTypoil Mo Gu3NYecKoil XuMuu.
enadems:

. METOAMKON MPOBENEeHUs (PU3UKO-XUMUIECKIX PACUETOB C MOMOIIBIO M3BECTHBIX (hopMy

U ypaBHCHUM.

6. O0masi Tpy10eMKOCTh TUCHHUILINHBI:

4 3auetHbie enuHuIlbl (144 gaca).

7. ®opMa KOHTPOJIA:

[IpomexyTounas arrecranus — sk3aMeH (1 cem.).

1. ®u3nyeckasi XUMHUsI: XUMHYECKasi TEPMOIHHAMHUKA

1. MecTo nucuunInHbI (MO1YJisl) B CTPYKTYpe 00pa30oBaTe/IbHON NPOrpaMmbl

Jucuunnuna «®Pusndeckas XUMHS: XUMUYEcKash TEpPMOAMHAMHUKa» BXOAUT B 0a30BYIO
gacth 0110ka b1 «/{ucummmmae (Moxynn)» kak ods3aTensHas nucuuminaa b1.5.09.02.

2. e ocBOCHHMS IMCUMILINHBI:

o OBJIaJICHUE OCHOBHBIM MMOHATUHHO-TEPMUHOJIOIMYECKUM U METOJI0JIOTMYECKUM annapaToM
TEPMOJMHAMHUKNA W TOJIyYEHHE HABBIKOB €ro INMPUMEHEHHUs [JIs aHajdu3a XUMHUYECKUX
IpoIeccoB U (ha30BbIX PABHOBECUH.

3. Kparkoe conepxaHue JTUCHUIIINHBI

OCHOBBI XHMMYECKOI TEPMOAUHAMUKH

OcHoéHble nOHAMUA MEPMOOUHAMUKU; YPAGHEHUA COCMOAHUA

Cucremsl, nepeMeHHble, mapaMmerpsl U (QyHKIUU. COCTAaBISAIONIME BEIIECTBA M KOMITOHEHTHI.

OO6oOmieHHbie cuibl U 0000meHHble KoopauHaThl. CocTosHUS U mporecchl. DyHKIHUH

cocrostHus M pyHKIMH nepexona. Ouykryanun. Penakcannonnsiii mpomecc. [lepBrril mocrynar.

Bropoit moctynatr (HyneBod 3akoH). Temmeparypa Kak HMHTEHCHBHas mepeMeHHas. CBs3b

BHYTPEHHHX MEPEMEHHBbIX C BHEUIHMMM IEPEMEHHBIMH H TEMIepaTypoil WM BHYTpPEHHEH

sHepruel. TepMuueckoe M KaJOpUYECKOE YpPAaBHEHHE COCTOSHUSA. BapHaHTHOCTH CHCTEMBI.

WNneansHplii u  peanpHble  raspl. @DakTop CKHUMaeMOCTH. KpuTHYecKHe KOHCTAHTBHI.

OMmupuueckue napaMeTpsl. YpaBHeHuss Ban-nep-Baanbca, beptno, Hurepuun, burru-

bpumxmena. BupuaneHoe ypaBHeHue Kammepiunr-Onueca. Iloctpoenme Makcsemia.

[IpuBenenHpie  mepemMeHHble.  3aKOH  COOTBETCTBEHHBIX  COCTOSIHUM.  BupuanbHbie

kodpdunuentel. Temmneparypa  boinsa.  Tepmuueckue  kodpdumumentel. Llemoueunoe

COOTHOUIeHHE Diiniepa. Y paBHEHUE COCTOSIHHS KOHJIEHCUPOBAHHOM (a3bl.

Ilepeotii 3aK0H mMepmoOUHAMUKU

OHeprusi M30JIMPOBAaHHOM cucTeMbl. @DyHKIMM mepexojna (IMyTH) HE SBISIOTCA IOJHBIM

mudpdepennuanom. PasmepHOCTs pabOTHI, TENJIOTHI M SHEPruU. DKBUBAJIEHTHOCTh TEIIOTHI

u pabotel. [lepBBIli 3aKOH [JI OTKPBITBIX CHUCTEM. XHUMHUYecKas padoTa. XHUMHYECKHI

MOTEHIMAI. DHEPrusi CUCTEMBbI U €€ COCTaBiisirolye. Pabora kKak mpousBeneHHEe 0000EHHOM

CHJIBI Ha M3MEHEHHE 0000IIeHHON KoopauHaThl. Buabl pabot. [lone3Has (HeMexaHHUYecKas)

pabora. luddepenunansHoe BbIpaKEHHE NEPBOTO 3aKoHA. Pacyer MexaHW4YecKod paboThl

IpU pacUIMpEeHUM TMPOTHUB BHEIIHEro JaBieHUsA. YpaBHeHHe aauabaTtel. OOpaTUMBIN

aguabaTudeckuii mporecc. PaboTa wuaeanbHOro rasa B pa3lIMYHBIX Mpolieccax. Temsora.

Kanopuueckue kodddunnents cucrembl. M30xopHass M m300apHasi TEIUIOEMKOCTh, CKpBITAS

TEIUIOTa W30TEPMUUYECKOTO PACIIMPEHUs] M CXKAaTHUsl, CKpbITass TEMJI0Ta HM30XOPHOIO CXKATHS.

HctuHHas U cpeqHAs TEIUIOEMKOCTb. MOJIbHBIE TEMJIOEMKOCTH. BBIBOJ COOTHOLIEHMSI MEXIY

1300apHOI U U30XOPHOM TEmT0eMKOCThI0. OnbITh [0y M0 U30TepMUUECKOMY PaCIIPEHUIO

uaeanbHOro rasza. M3o0apHas W M30XOpHas TEMJIOEMKOCTH KOHICHCHPOBAHHON  (hasbl.
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DOHTanpnus. 3aBUCHUMOCTh HM30XOPHOW TEIUIOEMKOCTH OT 00bema. 3aBUCHUMOCTh HM300apHOMN
TEIJIOEMKOCTH OT JaBiieHHs. TemnaoeMKoCTh HACANbHOrO ra3a HE 3aBUCUT OT o0beMa
u fgasieHus. BHyTpeHHss sHeprus kKak QYHKOUS ~ COCTOsiHUMA. BcmomorarenbHble
nuddepeHuanbHble YpaBHEHUs ISl SHTaIbIUU. Y paBHeHue Jlebast.

Tepmoxumusn

H3meHneHnne BHYTpEHHEH SHEPruu MPH MOCTOSIHHOM OO0ObeMe M MpPU MOCTOSHHOM JaBJICHHH.
He3aBUcMMOCTD TENIOTHI XMMHUYECKOM peaklUuu OT MyTH NpOBeAcHUs mnpouecca. Omnepatop
XUMHUYECKON peaKIu. DHTANbIUA peakiuuH. TepMOXUMHUYECKUE 3HAKU TEIUIOThL. CBs3b MEXIY
SHTAJBIMEH PeaKlUU U TEMI0BbIM 3G ()EKTOM MPU MOCTOSIHHOM 00beMe MPH Y4acTUU B peakLuu
uaeanbHbIX ra3oB. CtangaptHble cocTosiHUs. CTaHIapTHBIE SHTAJBIINK: PEaKIUU, 00pa30BaHMUS,
cropanus. [lepoe u BTOpoe ciencTBus u3 3akoHa ['ecca. DHeprus cszu. Auddepennmansuas
u uHTerpanbHas Qopmbl ypaBHeHuss Kupxroda. TemmeparypHas 3aBUCHMOCTb pa3HOCTH
N300apHBIX TEIUIOEMKOCTEM NPOAYKTOB pEAKUMM M HCXOIAHBIX BELIECTB. BimsHue stoit
3aBUCUMOCTH Ha HM3MEHEHHME DSHTaJbIMM pPEAaKUUU TpH H3MEHEHWU TeMIlepaTyphl.
AnmnpokcuManus SKCIEPUMEHTAIBHBIX JAaHHBIX 10 TermioeMKocTu. [lpenenbHble 3HaueHUs
TEMJIO0EMKOCTEW IPH HU3KUX TEMIlepaTypax, B TOM YHUCIIE [ CIOMCTBIX M LIEMHBIX CTPYKTYP.
MonbHasi TEMJIOEMKOCTh HACAIBbHBIX OJHOATOMHBIX M JIBYXaTOMHBIX TIa3oB. TenjoeMKOCTb
xuakoctd. MHTepnossumonHble (oOpMysbl A pacueTra TENJIOeMKOCTH. TemiepaTypHas
3aBUCUMOCTb TENJIOEMKOCTH BelecTBa. CrocoObl OLEHKHU TEIUIOEMKOCTH: npaBuia JlroioHra-
I[Itn n Helimana-Konna, cymMHpoBaHue€ MHKPEMEHTOB, aJJUTHBHAs 3aBUCUMOCTb. OTianuue
SHTANBIIMKM PEAKIUU MEXIY peaJbHbIMU ra3aMy OT aHAJOTMYHOW BEIMYMHBI JJIS UJEaTbHBIX
ra3oB. 3aBHCHMOCTh DSHTAJBIIHUU PEAKIUU OT JaBJCHHUS [JI1 KOHJACHCHPOBAHHOU (a3bl.
OHTaJIbIIUU PACTBOPEHUS U Pa3BEICHMUS.

Bmopoii 3akon mepmoounamuku; IHmponus

OHTpOnUsl KaK SKCTEHCHUBHAs (PyHKIUS COCTOSHUS. VI3MeHeHue SHTPONUU NpU MPOTEKAaHUU
B M30JMPOBAHHON CHCTEME HEOOPATUMBIX IIPOIECCOB. DHTPOMHUS U30IUPOBAHHON CHCTEMBI IIPU
COCTOSIHUM ~TEpMOJMHAMUYECKOro paBHOBecus. PasmepHocts sHTponuu. HepaBeHcTBO
Kunaysuyca. JluccunatuBHblie npoueccsl. HekomnencupoBanHas teniiora. MisMeHeHue 3HTpoIuH,
BBI3BAHHOE PAaBHOBECHBIM TEMJIO000MEHOM C OKpy)XeHHeM. PocT sHTponuu u3-3a HEOOPAaTUMBIX
mpoiieccoB B cucreme. OOobOmieHHass (opma 3amMcH  TEPBOTO W BTOPOTO 3aKOHOB
TepMOAMHAMUKH (pyHAaMeHTalbHOE ypaBHeHHe [ ' n66ca). YacTHpIe MPOU3BOAHBIEC SHTPOIUH IO
9KCTEHCUBHBIM INE€PEMEHHBIM. BbIpaBHUBaHME WHTEHCHBHBIX IEPEMEHHBIX KOHTAKTHUPYIOLIMX
CHCTEM IIpH TEPMOAMHAMHYECKOM PABHOBECUHU. AHAIN3 U30JIMPOBAHHON CHUCTEMBI, COCTOSIIEN
U3 JIByX IOJCHCTEM, OTKPBITBIX IO OTHOIIEHUIO JpYr K Jpyry. XHMHUYEcKas IepeMeHHasl.
Xummnueckoe cpoiacTBo. AOcomoTHas 3HTponus. TpeTwil 3akoH TepMOAMHAMHUKHU (TIOCTYyJaT
[Tnanka). TepmoaumHamuyeckas BeposTHOCTb. Dopmyna boneimana. Pacuer wu3MeHeHus
SHTPOIUHU B PA3JUYHBIX MIPOLECCAX: HATPEBAHHME MJIM OXJIAXK/IEHUE MPHU MOCTOSHHOM JaBJICHUH,
H30TEPMUYECKOE PACLIMPEHUE UM CKaThe, (a30Bble MEPEXOibl, CMELUICHUE MUJI€aIbHBIX I'a30B
IIpU TOCTOSIHHBIX TEMIEPAType U JaBICHUM, U3MEHEHUE SHTPONHUH MPU XUMUYECKOH PEaKIHHU.
Pacuer sHTponmuum no pesynbraTaM H3MEHEHHUS TEIUIOEMKOCTH. AOCONIOTHBIE SHTPOIUU
YYaCTHUKOB PEaKIUU IIPU JaBIECHUU.

Tepmoounamuueckue nomeHyuabl

BHyTpeHHsis1 SHeprus M OSHTPOMUS Kak xapakrepuctuueckue QyHknuu. I[IpeobpasoBanus
Jlexanapa ans XapakTepucTHYecKuX (yHKUMN (dHTanbnMs, SHeprus l'eiabmrosbla, >HEpPrus
I'n66ca). OtcyTcTBHE aOCOMOTHBIX 3HAUYeHUN y T/1 moreHuuanoB. CooTHomeHUss Makcperna.
[Tonuplii (351eKTpoXUMHUYECKU) moTeHuuan. CBA3b MEXKIY XapakTepucTU4decKod (yHKIHeH
U TePMOJUHAMUYECKMMHU TOTEHIMAJIaMH. 3aBUCUMOCTb dHeprun I'mub6ca mpu: a) uamenenuu 1’
u p; 0) M30TEPMUYECKOM pACHIUPEHUH W CKATHUH; B) XUMUYECKOW peakmuu. CTraHIapTHBIE
IIPUBEIEHHBIE TOTEHLIAATIBI.

IIpuiio:keHUss XUMHYECKON TePMOAMHAMMKY

Tepmoounamurka pacmeopoe
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ITapametp onHoponHocTu. Teopema Oiinepa. IlapiuanbHbie MOJbHBIE BEJIMYUHBI U yPAaBHEHUS
MakcBemia. YpaBHenue ['mb6ca-/lrorema. OTHOCHUTENbHBIE NApLUAIbHBIE MOJbHAs BEIMYMHA
W UHTErpalibHOe CBoiicTBO. Todeunas, JsuHeWHas W Twiockas (¢a3pl. CUMMeTpUyHas
1 acCUMETpU4YHasi CUCTeMbl oTcuera cBoMcTB. DyHKuMs cmemenus. M30TepMmel 1aBiieHUs napa
IIPU TIOJIOXKHUTEJIBHBIX W 3HAKONEPEMEHHBIX OTKJIOHEHMsSX OT 3akoHa Paynsd. I3meHeHue
MOJIBHBIX T/11 pyHKIUI npu 00pa3oBaHUM OMHAPHOI'O MJIEAJILHOI'O pacTBopa. MosbHas SHEprus
I'n66ca HeugeansHOrO0 OMHAPHOTO pacTBOpa. YPOBEHb OTCYETa CBOMCTB pacTBopa. [lapamerp
crabunbHOCTH. V30bITOUHAsS sHeprust ' mb0ca. PerynsapHsie, kBa3uperyispHble, CyOperyispHble
1 aTepMalibHbIE pacTBOpbl. MeTon JlapkeHa npu pacdyere akTHUBHOCTH BTOPOI'0 KOMITOH €HTA.
Ilpaguno ¢pa3 u paenosecusn 6 00HOKOMNOHEHMHBIX CUCHIEMAX

@opMyJbHBIE MaTpUIbl MHOIOKOMIIOHEHTHBIX CHCTEM. JIBYXCTODOHHUH UM TPaHUYHBIN
skcTpeMyMbl ['mG6ca mpu pacuere paBHOBEcHH. ['OMOr€HHbIE UM TE€TEPOr€HHBIE CHCTEMBI.
Huarpammbl  coctossHuM. OOHOKOMIOHEHTHBIE 4-X(da3Hble cucrembl. PacueT (a30BbIX
paBHOBecHH M3 OOIIEro M YacCTHBIX YCIOBHIl. YcTOW4YHMBBIE U MeTacTaOuibHBIE (pa3oBbIe
IuarpaMMmbl. YcloBUs paBHOBecus B AuddepeHunanbHoil ¢opme. PDa3oBble paBHOBECHS
BTOPOr0 poJa.

Da3oevle pasnosecusn 6 06YXKOMNOHEHM HBIX CUCHIEMAX

Anroput™m pacuera OMHApHBIX AMArpaMM COCTOSHHUSA. YpaBHEHHE MaTepHallbHOro OaaHca.
Tepmomunamuueckue wmonenu ¢a3. OOobmenHoe ypaBHeHue Ban-mep-Baanbca. 3axonsl
KonoBanosa. YpaBuenus [1nanka-Ban Jlaapa u [llpenepa.

Xumuueckoe pagnosecue

3aBucuMocTb 3Hepruu ['m66ca cucTeMbl OT XUMUYECKOH nepeMeHHol. M30Tepma 1 cTaHAapTHas
sHeprus [mbGOca XuMHUecKoW peakuuu. 3aKOH JEHCTBYIOIIMX Macc. buoxumuueckue
CTaHJapTHbIE cocTosiHusA. M300apa U H30Xxopa XUMHUYECKON peakiuu. 3aBUCUMOCTh Jorapudpma
KOHCTaHTBhI paBHOBECHs OT TeMIIepaTypbl. 3aBUCUMOCTb KOHCTAHTBHl PABHOBECHUS OT JABJICHMS,
IIPUCYTCTBUS KaTaJl3aTopa U OT IPUPOJbI PACTBOPUTEIIS.

Crarucruyeckasi TepMOJANHAMHKA

Ancamonu

Knaccuueckass — cratuctudeckas  TepMOAMHAMuKa. [aMunbTOHMH — cucreMbl.  Da3oBoe
MIPOCTPaHCTBO U (pa3oBas TpaekTopus. SAueiiku bonpimana. @yHKIUS pacnpeeraeHUs.

Cymma no cocmoanuam u cmamucmuueckuil unmezpan. Pacuem mepmoounamuueckux
C60UCME UOeaNbHbIX U PEeAlbHbIX 24306

OcHoBHOH TmoOCTynaT. YpaBHeHHE M TeopeMma JInyBuias. MUKpPOKaHOHMYECKMH aHCaMOJb.
Henbra-pynkuus [upaxka. Kanonnueckuii ancamOinb. Pacnpenenenune MakcBemna. bosnboit
KaHOHMYecKui aHcamOib. KBaHTOBas craTHcTHdecKas TepMOJMHAMMKa. MaTpula MIOTHOCTH.
CyMMupoBaHMEe 110 KBaHTOBOMEXaHHMYeckoMy Oasucy. VYpaBHeHue ¢(on Helimana.
Pacnipenenenue, ¢opmyna u nocrosHHas boabimana. OcrtatouHas sHTponus. Jlorapudm
¢azoBoro obbema. IlmoTHOCTh 3HepreTHueckux coctostHui. Pa3zoBblii uHTerpajn. bosbmias
cratuctuueckas cymma. CBoilcTBa pa3jM4YHBIX BHUJOB BHYTpeHHeHl sHepruu. DddexkTuBHbBIE
BpaliaTeiabHass W KoJsiebaTenpHas — TeMrepaTypbl.  KoHQUrypalluOHHBII  MHTErpai.
MexMoneKyJsIpHble TOTEHIIHAIbl U COOTBETCTBYIOIME UM (yHKIMK Maiiepa. @opmyna 3akypa-
Terpone. Teopema o pachpeneneHMH IO CTEHEHAM CBOOOIBL. 3aKOH COOTBETCTBEHHBIX
cocrostHui. TeopeTnueckoe 000CHOBaHNE BUPUAIBHOIO PA3JI0KEHNUS.

HepaBHoBecHasi TepMOAMHAMH KA

Jluneiinas nepagnosecnas mepmoouHamuKka

Coornomenne ne  Monme.  IIpomsBoxctBo  sHTponnu.  DyHKIMS — AUCCUIIALUU.
®enomenonornueckne Koddduimentsl u cooTtHomeHus B3auMHoOcTH OHcarepa. Teopema
I'mancnopda-Ilpuroxuna. Jlorucruaeckoe 0TOOpaKeHUE.

Cunvno nepagnoeecusle cucmembl

Camoopranunsanus. BausiHue ynpasisrolero napaMmerpa Ha CTalMOHAPHOE COCTOSIHUE CHCTEMBI.
YCTOWYMBOCTD CTAIlMOHAPHBIX COCTOSHUN. MoJenpb OproccensaTopa A KoieOaTeabHOM peakiuu

35



BeJ’[OYCOBa-X(a6OTI/IHCKOFO. Cxema p€akuun € CaMOKaTaJIM30M IJIA 00BSICHEHUS XHpaHBHOﬁ
ACUMMECTPUH aMUHOKHCJIOT U YIJICBOJOB.

4. Komnerenuuu, popMupyembie B pe3yJbTaTe 0CBOCHUSA TUCHUILIMHBI

Croco0eH OCYyIIeCTBIISTh OUCK, KPUTHUECKUN aHANN3 U CUHTE3 WH(OpMAIUU, IPUMEHSATh
CHCTEMHBIH IMOAXO/ IS PEIleHus mocTaBieHHbIX 3a1a4 (YK-1);

Croco0eH aHaJIM3UPOBATh U UHTEPIPETUPOBATh PE3YJIbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,
HaOmoaenuit u u3mepennii (OITK-1);

CrocobeH TPOBOAWTH C COONIOJCHHEM HOPM TEXHHKH O€30MacCHOCTH XHMHYECKHMA
OKCIIEPUMEHT, BKJIOYas CHHTE3, aHAN3, MU3y4EHHE CTPYKTYpPbl M CBOWCTB BEIECTB U
MaTepuasoB, HCCieaoBaHue mpoieccos ¢ ux yuactuem (OITK-2);

CHoco0€H NPUMEHATh PacueTHO-TEOPETUUECKIE METOABI JJIsl U3Yy4EHHs CBOMCTB BEILIECTB U
IIPOLIECCOB C MX YYacCTHEM C MCIOJIb30BAaHHUEM COBPEMEHHOM BBIYMCIUTEIBHON TEXHUKU
(OIIK-3);

Croco0eH HUCMOJIb30BaTh CYNIECTBYIOIIME MPOrpaMMHbIE MPOAYKTHl U WH(QOPMALMOHHBIE
0a3bl JaHHBIX AJIS pelIeHus 3a/1a4 npodeccHoHaIbHON NeATEIbHOCTH C y4€TOM OCHOBHBIX
TpeboBanuit nHGopmanroHHoi o6e3omnacaoctu (OITK-5);

CHOCOOEH Ipe/CTaBATh Pe3yJbTaThl CBOEH pabOThl B YCTHOM M NHUCBMEHHOH ¢QopMme B
COOTBETCTBUM C HOPMAMM M NpaBUIAMM, NPUHATHIMU B NMPOPECCHOHATBHOM COOOIIECTBE
(OIIK-6);

croco0eH BBIOMpaTh U MCIIOJNb30BATH TEXHUUYECKHUE CPEACTBA U METOJbl MCHBITAHUI IS
pellIeHUs] HCCIEe0BaTeNbCKUX 3a7ad XUMHUYECKOH HaIpaBJIEHHOCTH, I1OCTAaBJIEHHBIX
crierancToM Oosee Bricokoit kBamupukanuu (ITK-1);

crocobeH OKa3blBaTh MH(DOPMALMOHHYIO MOJACPKKY CIIEIHATNCTaM, OCYIIECTBIISIFOIINM
Hay4yHO-ucciaenoBarenbcekue padorsl (ITK-2).

5. [lnanupyemble pe3yabTaThl 00y4eHuUst

B pesynbpTaTe 0CBOGHUS JUCHMILIUHBI CTYIEHT J10JIKEeH:

3HaAmbs:

B3aMMOCBSI3b  (PU3MKO-XMUMHUYECKHMX  pe3ylNbTaTOB,  NPUIOKEHUH U  opmyn
¢ pyHIaMEHTAIFHBIMU 3aKOHAMU XUMHUYECKON TePMOTUHAMUKY;

3aBUCUMOCTb COOTBETCTBHUS MEKIY JIFOO0OH TEPMOAMHAMUYECKON CHCTEMOW W peasibHbIM
(OUBHKO-XUMHUYECKUM OOBEKTOM OT TeX MPHOIMKEHUH, KOTOpPhIE BBHIOpaHBI B paMKax
HCIIOJIb3YEMOW MOJIEIIH;

B3aUMOCBS3b BCEX TEPMOJAMHAMUYECKUX TTEPEMEHHBIX, XapaKTEPU3YIOIINX KOJIMYECTBEHHO
T00YyI0 TEPMOAMHAMHUYECKYIO CHCTEMY, U TMPHUHIMIBI HMX YCJIOBHOTO JI€JICHUS
Ha HE3aBUCHMbIE IIE€peMEHHbIE U TepMOIWHAMUYeckue (QyHKuMH s ynoOcTBa
IIOCTPOEHUSI MATEMAaTUYECKOI'O arapara;

METOAbl YCTAaHOBJIECHUE CBA3CH MEXKAY MaKPOCKOMMYECKMM U MHKPOCKOIHYECKUM
MOIXO/IaMH OIMCAHMS CHUCTEM, COCTOSIIMX M3 OOJBIIOro YMcia YacTUIl, OCHOBAHHBIC
Ha TMOHATHUAX KJIACCUYECKOW M KBAHTOBOW (IJII CHUCTEM C JTUCKPETHBIMU YPOBHSIMHU
SHEPruH) CTATUCTUYECKON TEPMOAMHAMHUKH;

MOCTYJIaThl CTATUCTUYECKOW MEXaHUKH, XapaKTePU3YIOIIME CBSI3b MEXKAY (yHKIHEH
pacmpeneneHusi paBHOBECHBIX, ¢J1a00 HEPaBHOBECHBIX U CHIIBHO HEPAaBHOBECHBIX CHCTEM
Y UX TEPMOJAMHAMHUYECKUMH CBOMCTBAMU;

JIMHEWHYIO U HEJIMHEHHYIO 3aBUCUMOCTD CIOKHOI'O JUHAMHYECKOT O MOBEACHUS TUITHYHBIX
HEPaBHOBECHBIX CUCTEM OT (PIIYKTYyallluii U HEYCTOWUYMBOCTH K HauaJbHBIM YCIOBHSIM;
MPUHLIMIIBI AaHAIN3a YCTOMYMBOCTU CTAlIMOHAPHBIX COCTOSIHUM HEJIIMHEUHBIX CUCTEM.

ymems:

BBIICTISITH TEPMOJMHAMUYECKYIO CHUCTEMY B BHJE MaTepUalIbHOIO OOBEKTa BHEIIHEH
Cpefbl, CIocoOOHOro OOMEHUBATHCSA C APYTMMH TelaMy 3Heprueid u (Wim) BEIlecTBOM, C
MOMOIIBIO PeabHO CYHIECTBYIONIEH MM BOOOPaXkaeMOi I'paHUYHOMN TOBEPXHOCTH;
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MPOM3BOANTHh BBHIOOP BEIIECTB, COCTABIAIONIIMX TEPMOJAUHAMHYECKYIO CHUCTEMY, TaKUM
o0pa3oM, 4TOOBI C UX MOMOIIBI0 MOKHO OBIJIO OMHCATh JIFOObIE BO3MOXKHBIE M3MEHECHUS
B XHMHYECKOM COCTaBE¢ KaKIOH U3 4YacTed CHCTeMbl M 4YTOObI HMX KOJHWYECTBO
YIOBJIETBOPSIJIO YCIOBHSIM 3JICKTPOHEHTPAIbHOCTH M MaTeprabHOro OanaHca;

BBIJICJIATh TEPMOAMHAMUYECKUE TMapaMeTpbl CHUCTEMBl M PAHXXUPOBATH HMX B TOPSIKE
CMBICIIOBOI 3HAYNMOCTH

bopMyITHpPOBATH CYIIHOCTh PElIaeMol TePMOJUHAMHUYECKON 3a/ladyM, OI[EHUBATh CTENEHb
00€CIeYeHHOCTH €€ MCXOAHBIMU TEPMOJWHAMUYECKMMH KOHCTAHTAaMH, BO3MOXHOCTH
€€ peIIeHUsI B TOM WJIM MHOM TEePMOJIMHAMUYECKOM MPUOIMKEHUH;

pacCUMTHIBATh CPEIHUE 3HAUCHUS OCHOBHBIX (DU3MYECKUX BEIMYUH B 3aKPBITHIX CHCTEMax
MpY TOMOIIM YPaBHEHUM ISl KJIACCHYECKOM M KBAHTOBOW (YHKIMI pacrpeneicHus
KaHOHHYECCKOI'O aHCaMOJIA;

paccUMTHIBaTh TEPMOAMHAMUYECKHE (DYHKIIMHM CHUCTEMBI M ONPEACISATH €€ YypaBHEHHE
COCTOSIHUSI, €CJIU U3BECTHBI CYMMBI IO COCTOSIHUSIM

aHAJM3UPOBATH BECh pEIEepPTyap BO3MOXKHBIX CIIEHAPHEB IMOBEICHHS CUCTEM, 3aBUCAIIUX
OT YIPaBJISIONIUX TapaMETPOB.

enaoemn:

npueMaMu TNPUMEHEHHs] TEPMOJMHAMHYECKUX METOJOB s aHaiu3a (U3MYEeCKUx u
(GU3MKO-XMMUYECKUX SIBICHUN B peajbHBIX Ipolieccax (XMMHYECKHE peakuuu, (a3oBbie
MePEeXO0/Ibl, MPOLIECCHl B PACTBOPAX);

OCHOBHBIMU aJITOPUTMAaMH pacyeTa (ha30BBIX PAaBHOBECHH B COBPEMEHHBIX 3JEKTPOHHBIX
0azax TepMOIMHAMUYECKUX JAHHBIX;

METOJIMKOM CO3/IaHMS KOMIIBIOTEPHBIX MOJIEIeH n300apHBIX AUATPAMM TPOMHBIX CHCTEM;
HaBBIKAMH pacdyera CyMMbl 110 COCTOSHUSM HWJEaJbHBIX M  peajbHBIX Ta30B
U CTaTUCTHYECKUM pACUYeTOM TEPMOJAMHAMUYECKUX CBOMCTB HACATHHBIX U PEaTbHBIX
CUCTEM;

METOJIOJIOTHEH aHaIM3a MPUYUH BO3HUKHOBEHUSI CAMOOPTaHU3AINH B HEJIMHEWHBIX CHIIEHO
HEPaBHOBECHBIX CHCTEMaX B OIPEICICHHOM JHana3oHe W3MEHEHUs YIPaBJISIOIMINX
napameTpoB;

METOJaMH  CTPYKTYPUPOBAaHHSI y4E€OHBIX TEKCTOB, CIIOCOOCTBYIOIIMMH TIEPEBOAY
MOJIYYCHHBIX 3HAHMM M3 KPAaTKOBPEMEHHOM MaMsiTH B JOJTOBpEMEHHYIO (pa3paboTka
KOMITBIOTEPHBIX BEPCUM TPAIUIIMOHHBIX y4EOHUKOB [0 XUMUYECKON TEPMOIMHAMHUKE);
HaBBIKAMH B3aUMOJICUCTBHS CIICIUATMCTOB PA3JIMYHOTO MPOQUIsl TPU BBITOJTHCHUH
MEXIUCIUIIIMHAPHBIX TTPOEKTOB (COBMECTHOE BBHINOJIHEHHE Y4eOHO-HCCIIe0BATENhCKUX
3a/laHi IO MOAEIMPOBAHUIO (a30BBIX AHATPAMM CO CTyJaeHTaMu MHCTUTYyTa MaTeMaTuKu
u uHpopmaruku bBI'Y.

6. O0masi Tpy10eMKOCTb TUCHHUILINHBI:

7 3aueTHBIX equHuIl (252 Jaca).

7. ®opMa KOHTPOJIsA:

[TpomexxyTouHast aTrectauus: quddepeHnnpoBaHHbIN 3a4eT — KypcoBas padota (5 cem.),

9K3aMeH (5 ceM.).

111. ®usnueckas XuMHUA: XUMHYECKA KHHETHKA

1. MecTo nucuunainHbl (MO1yJisl) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
I[I/ICIII/IHJ'IPIHB, «Dusnueckas XUMHA: XHUMHUUYECKas KUHETHUKA) BXOJUT B 6a3013y}0 qacCTb

osoka b1 «/lucuummnel (Moaynn)» kak o0s3aTensHas auciumumaa b1.5.09.03.

2. llesiu 0OCBOEHMSI AUCIUIIIUHBI:
MOHMMAHUE CMbICJIA OCHOBHBIX 3aKOHOB W TEOPETUUYECKUX TMOJOXKEHUN XHUMHUYECKON
KUHETHKH;

37



o OBJIAJICHUE METOAAMHM MCCICIOBAHUS KHHETUYECKUX 3aKOHOMEPHOCTEH XMMHYECKUX
IIPOLIECCOB, 3HAHUEM 00JIaCTH MPUMEHEHHS 3aKOHOB XUMUYECKON KUHETUKU MIPU PEILIEHUN
KOHKPETHBIX 3a/1a4.

3. KpaTkoe coaep:kaHue IMCUUIJINHBI

d®opmaibHAs KHHETHKA NPOCThIX peaKI Uil

OcHogHble NOHAMUA XUMUYECKOT KUHEMUKU

XuMHueckass KHHETMKa — Hayka O CKOPOCTAX M MEXaHM3MaxX XUMHYECKHUX PpEaKIuil.

HecooTBeTcTBME MEXaHM3MOB pEAaKIUMH M HX CTEXMOMETPUYECKMX YypaBHEHUH. MexaHHW3M

paznoxkenuss N20O, N2Os, cuatesa HBr m HI. OcHOBHBIE NMOHATHS XHUMHYECKOH KHHETHKHU.

Omnpenenenne CKOpPOCTH peakiuu. KuHeTHueckuid 3aKOH AEHCTBHS Macc W 00JacTh €ro

npumeHuMocTH. llopsanok peakuuu. Kunetndeckue kpusble. Peaknuu mepeMeHHOro IMopsaka

U W3MEHEHHE TopsIka B XOJ€ peakluu Ha TMpuMmepe peakuuu obpazoBanus HBr.

MonekynsipHOCTb 3JIeMeHTapHbIX peakuuii. [Ipsmas u obpaTHas 3aauu XUMUYECKONH KMHETUKH.

3aBUCUMOCTh KOHCTAHTBl CKOPOCTHM XHMHMUYECKOW peakIMH OT TeMIlepaTypbl. Y paBHEHHE

Appennyca. OnbITHast SHEPrus aKTUBAIUH.

Kunemuueckue ypasnenus peakuyuii npocmuix munog 6 3amKHymulx cucmemax. Memoowt

onpeoeneHus nopAaOKa peaKyuu U KOHCMAHmMvl CKOPOCMU

HeoOpaTumble peakiuu HyJIEBOro, MEpPBOro M BTOporo mnopsakoB. HeoOpaTumble peakuuu

nopsaka N. OmnpeneneHre KOHCTAHT CKOPOCTU U3 OMNBITHBIX JaHHBIX. MeToabl onpeneneHus

Nopsi/iIKa pPeakUWd M BUAA KMHETHUYECKOro ypaBHEHHUsA. BpeMms mosynpeBpallleHHs U CpelHee

BpEMs1 )KU3HU.

Kunemuxa xumuueckux peaxkyuii, npomexaouux ¢ nomokKe

Peakuuu B notoke. PeakTopbl naeanbHOro BEITECHEHHS U UealbHOro cMemenus. OnpeneneHue

KMHETHYE€CKUX MOCTOSHHBIX I PAa3JIMYHBIX PEAKIUI [IEPBOro MOPSAKA B PEAKTOPE UACAIBHOIO

CMEIICHHUS.

KuHeTHKa CJI0KHBIX peakuuii

Oopamumboie, napannenvhole, NOC1€0068amelbHble PeaKyuu

Cnoxubie peakuuu. [IpyHIMI HE3aBUCHUMOCTH MPOTEKAHUS AJIEMEHTApHBIX CTaauid. MeTozsl

COCTaBJICHMsI KWHETUYECKUX ypaBHeHHH. OOpaTuMble peakiuu rnepBoro nopsaka. OnpeneneHue

2JIEMEHTAPHBIX KOHCTAHT M3 ONBITHBIX AaHHBIX. [lapannensusle peakunu. [locnenoBarenbHble

peaKIiy Ha TpIMEpe IBYX HEOOPATUMBIX peaKIUid IEPBOTO TOPSIKA.

Ilpubnuscennvie memoowt. Pacuema Kkunemuku c109cHbIX peaKyuil

Kunernyeckuii aHanmm3 MpoOIECCOB, NPOTEKAIOIUX dYepe3 o00pa3oBaHHE IPOMEKYTOUHBIX

npoaykToB. I[lpuHnun kBaszucranuoHapHocTH bopeHmTeiiHa M 00lacTh €ro MPUMEHHUMOCTH.

KBasupaBHoBecue. YpaBuenne Muxasnuca-MeHTAH.

Ilennvie peakyuu

Ilennsle peakiuu. DJIeMEHTapHbIE IPOLECCHl BO3HUKHOBEHHS, MPOAOJDKEHUS, pa3BETBIICHUS

n obOpbiBa mened. JnuHa nenu. PasnanuHble MeTOABl pacuera CKOPOCTH HEpas3BETBJIEHHBIX

LENHbIX peakuuil. [IpuMeHeHHe MeTona CTalMOHAPHOCTH JUIA COCTABJICHUS KHUHETHYECKUX

ypaBHEHHI1 Hepa3BEeTBICHHBIX IIEMHBIX PEAKIMI HAa TpUMepe TEMHOBOr 0 oOpazoBanusi HBr.

PaspeTBieHHbIe IenHBIE peakiuu. KuHeTnyeckne OCOOCHHOCTH pa3BETBIICHHBIX IICMHBIX

peakuuid. IlpenenbHblie sBIIEHUS B Pa3BETBICHHBIX LEMHBIX pPEAKLUMAX HA MPUMEPE pEaKLHU

okucienuss Boxpopoaa. IlomyoctpoB Bocmiamenenus. Ilepuon uWHAYyKIUU. 3aBUCUMOCTH

CKOPOCTH pEaKIMM Ha HUYKHEM Ipeere BOCIUIAMEHEHHUS OT AMaMeTpa COCyla U MPUPOIBI €ro

noBepxHocTd. [IpuMeHeHMe MeTofa KBAa3UCTALMOHAPHBIX KOHILIEHTPALMM JJIs OIHCAHMS

MIpeleNIbHBIX ABJICHUI B OKPECTHOCTSAX MIEPBOTO M BTOPOr O MPEIEJIOB BOCILIIAMEHEHHUS.

Teopun xumMHYeCKOH KHHETHUKH

Ilogepxnocmv nomenyuanvHou IHepcuUU  ONA  CUCHIEMBL  AMOMO8,  YUACHEYIOUAUX

6 JJICMEHMAPHOM AKMe XUMUYECKOU PeaKyuu

[loBepxHOCTP  NOTEHIMANBHOW  SHepruu.  IIoBEpXHOCTP  NOTEHIMANBHOM  DHEPrUH

JUTSL B3aUMOJICMCTBUS Tpex aToMoB Bopopona. IlyTte peakiuu. Ilepexonnoe cocrostnue. [lonstue

0 COBPEMEHHBIX METOAAX pacyeTa MOBEPXHOCTU TOTECHIUAIbHOU SHEPIUH.
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OcHogHble nON10IICEHUA MeopUU AKMUBUPOBAHHO20 KOMNJIEKCA

MeTtoj nepexoaHoro CocTosiHUS (AKTHUBHUPOBAHHOI'O KoMiuliekca). CBOICTBAa aKTUBHPOBAHHOIO
koMmIiekca. CTaTUCTUYECKHM pacdyeT KOHCTaHThl CKOPOCTU. OCHOBHBIE NOMYIIEHUS TEOPUHU
aKTUBUPOBAHHOIO KOMIUIEKCA U 00JaCTh  €ro NPUMEHMMOCTH. T paHCMHUCCHOHHBIN
ko3 durment. TepMoaMHAMUYECKUN aCIEKT TEOPUU aKTUBHUPOBAHHOIO KOMIUIEKCA. DHTPONHUS
akTuBau. COOTHOIICHUSI MKy ONBITHOM U UICTUHHOW SHEpruer aKTUBAIUU.

OcHogHble NON0MICEHUA MeoPUU AKMUBHBIX COYOAPEHUTL

Teopust coynapenuit B xumudeckoil kuHertuke. Ee mnpuOmixenHas u Oonee crporas
dbopmymmpoBka. ®opmyna Tpayria-JIpronca. CTeprudeckiii MHOKUTEITb.

IlIpumenenue meopuit Xumu4uecKoi KUHeMUKU 014 pacuema KOHCMAHN cKoOpocmu
MonoMonekynspHble  peakuuu. Teopuss aKTUBHPOBAHHOIO KOMIUIEKCA B IPUMCHEHUH
K MOHOMOJIEKYJISIpHBIM peakuusaM. OOnacTb MNPUMEHMMOCTH IOJIYYEHHBIX COOTHOILLIEHUH.
Teopust coymapeHuil B NpUMEHEHHMM K MOHOMOJEKYJISpHbIM peakuusM. Cxema JlunpemaHna
U €€ CONOCTABJICHHE C ONBITHBIMM JaHHbIMHU. lIpuunmHbl HerouHOCTHM cxeMbl JIuHAemaHa.
[TonmpaBku ['mumensByna u Kaccens. Ilonsitue o Teopun PPKM. buMonekynspHble peakiuu.
Teopuss aKTUBUPOBAaHHOTO KOMILJIEKCA B IIPUMEHEHHH K OUMOJIEKYJISPHBIM pEaKIHSIM
paznuuHoro tuna. Teopust coygapeHud B NPUMEHEHHH K OUMOJEKYJSIPHBIM PEaKIHSIM.
ComnocraBieHue pe3yiabTaTOB TEOPUM COYAAPEHUH M TEOpUM aKTUBUPOBAHHOIO KOMILIEKCA.
OneHka CTEepUYEeCKOro MHOMKHUTENSA TEOPUM aKTUBHBIX cOydapeHui. TpuMoleKyispHbIe
peaxuuu. [IpuMeHeHne Teopuu aKTUBUPOBAHHOIO KOMILJIEKCA JJIs ONUCAHUS TPUMOJIEKYJIISIPHBIX
peaKkuii ¢ yyacTMEM OKHCH a30Ta. Teopus coyAapeHUuil B NPUMEHEHUHU K TPUMOJIEKYJISIPHBIM
peakuusiM. ColocTaBIeHUE Pe3yIbTaTOB 00EUX TEOpHil.

Peaknuy B KOHICHCHPOBAHHBIX Cpeiax

Peakuuu B pactBopax. "Knerounsnii sdpdext". YpaBuenue bpencrena-boeppyma. YpaBHeHUE
CMOIyX0BCKOrO.

DoTOXUMHUYECKHE PeAKIIMHU

DoToXUMHUYECKHE peaKIHH. DIIeMeHTapHble (oToxuMudeckue mpouecchl. [Ipuniun ®panka-
Konnona. ®@oToxumMuyeckue aKTHBHBIE YaCTUIbl. DKCUMEphI, SKCHIUIEKChl M UX CBOWCTBA.
N3menenne pu3MUEeCKUX U XUMUYECKHX CBOWCTB MOJIEKYJ MPHU 3JIEKTPOHHOM BO3OYKICHHH.
KBanTOBBII BBIXOA. 3aKOH (POTOXMMHMYECKOH SKBUBAJEHTHOCTU DiHIITeliHa. 3akoH Jlambepra-
bepa. OmnpeneneHne KHHETUYECKUX MOCTOSHHBIX (OTOXMMHUYECKUX PpEAKUUH METOJO0M
cTallMOHAapHBIX KoHIeHTpaluil. Cxema [lltepua-donmepa.

Karanus

Cywnocmv kamanu3za. I'omozennwliit kKamanus

Omnpenenenne karaiauza. OOmMe NpUHLMIBI KaTanu3a. Posp katanuza B XUMHUH. OCHOBHBIE
IPOMBIIUIEHHBIE KAaTAJIUTUYECKUE TIpouecchl. lIpumepsl MeXaHM3MOB KaTaJIUTUYECKUX
IIPOLIECCOB.

I'omorennsiii karamu3. KucnotHo-ocHoBHON katanu3. Knaccuduxanus peakuumid KHCIOTHO-
ocHOBHOro Tuma. KuHeTnka M MeXaHU3M peakuuid crnenu(uueckoro KHUCIOTHOTO KaTajausa.
TBepaple KMCIOTHI Kak KaTaiu3aTopbl. KMHETHKa M MEXaHM3M peaklMil OOIIero KUCIOTHOIO
KaTaju3a. YpaBHeHHE bpeHcTena u ero UCloib30BaHUE B KMHETUKE KaTAIUTUYECKUX PEaKLUM.
Crneunduaeckuii u o0 OCHOBHON KaTau3.

I'emepozennvlit kamanu3s

I'eteporennbii katanm3. OnpenesneHHe CKOPOCTH TIE€TEPOr€HHOM KaTaIMTUYECKOM pEeakIHH.
Pasznuunble pexXUMBl IPOTEKAaHUS peakiuil (KHHEeTUYeCKas U BHELIHSS KWHETH4ecKas 00jacTu;
obnacTh BHEIIHEH W BHYTpeHHeW auddys3un). MexaHH3Mbl TeTepPOreHHbIX KaTaJIUTUYECKUX
peakuuii. Kuneruka JIsHrmiopa-XuHIIENbBYIa JUISI pPEaKIMd Ha OJHOPOJHOM MOBEPXHOCTH

KaTajlm3aropa.
4. Komnerenunu, popmMupyembie B pe3yJabTaTe 0CBOCHUS JMCIUIIIHHBI

o CIIOCOOHOCTh ~ HCMOJb30BaTh MIOy4€HHbIE  3HAHUA  TEOPETHYECKUX OCHOB
(byHIaMEHTABHBIX pa3IeioB XMMHUU MPH perieHnn npodeccunonanbubix 3anad (OIMK-1);

o BJIaJICHHE CHCTEMOH (DyHIaMeHTaIbHBIX XuMuueckuX noustui (I1K-3);
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o CIOCOOHOCTh IPHUMEHATH OCHOBHBIE €CTECTBEHHOHAaYYHbIE 3aKOHBI U 3aKOHOMEpPHOCTU
Pa3BUTHsI XUMUYECKON HAYKH IPH aHAIIM3E MOJy4YeHHbIX pe3ynibTaTtoB ([1K-4).
5. IliianupyeMblie pe3yJabTaThl 00yUYeHHus
B pe3ynbpTaTe 0CBOEHUS JUCLMILIMHBI CTYIEHT JOJIKEeH:

3Hamb:

o OCHOBBI COBPEMEHHBIX TEOpPH B O00JACTH XUMHYECKOH KHHETHKH H CIOCOOBI
WX TIPUMEHEHUS TSI PEHICHHS] TEOPETHUYECKUX U TIPAKTUYECKUX 3a/1a49 B JTIOOBIX 001acCTsIX
XUMUU;

ymembo:

o CaMOCTOSITEJIbHO CTaBUTh 33/1ady KHHETUYECKOTO UCCIICIOBAHUS B XUMUYECKUX CHCTEMAX,

BBIOMpAaTh ONTHUMAJbHBIE TYTH M METOABl PEIICHUs MOJAOOHBIX 3aJad  Kak
9KCIIEPUMEHTAIBHBIX, TAK U TCOPETUUYCCKUX;

o 00CYXKIaTh pe3yNbTaThl KWHETHUECKUX HCCIEIOBAHHA, OPHEHTHPOBATHCS B COBPEMEHHOMN
JIUTEpaType MO XHMHYECKOH KHHETHKE, BECTH HAyYHYI JHCKYCCHIO TIO BOMPOCAM
XUMHUYECKON KHHETHKH;

enaoemp:

o OCHOBHBIMH 3aKOHAMHU XHMHYECKONH KHHETUKH, OCHOBAMH KaTalli3a, METOJ0JIOTHheH
CTaHJAPTHBIX KHHETUYECKUX H3MEPEHH M PAcUueTOB KHHETHUYECKUX XapaKTEPUCTUK
XUMHYECKUX TPOIIECCOB.

6. O0masi Tpy10eMKOCTh JUCHMILIUHBI:

8 3aueTHbIX eauHMIl (288 yacos).

7. ®opMa KOHTPOJIsA:

[TpomexxyTouHas atrectauus: quddepeHunpoBaHHbIN 3a4eT — KypcoBas paboTa (6 cem.),

JK3aMeH (6 ceM.).

BbicokomoieKkysipHbIe COeJUHEHUS

1. MecTo 1ucuMnJInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOr paMMBbI

HucnunnHa «BBICOKOMOJIEKYIIIPHBIE COSAMHEHHS» BXOAUT B 0a30ByI0 vactb Oyoka b1
«Auctunmuaer (MOIyJn)» Kak oOs3aTenbHas quciunHa b1.5.010.

2. llesiu 0CBOEHUS JUCHUIJIUHDI:
o 3HAKOMCTBO CTYJICHTOB C OCHOBAaMHM HAayKd O TOJUMEpax U €€ BaKHEUIIUMHU

MPAKTUYECKUMHU TTPUIIOK CHUSMH.

3. Kparkoe coaepxaHue TUCHUIINHBI
BBenenne B XuMHIO BHICOKOMOJIEKYJISIPHBIX COeIMHEHU
Ucropust pa3BuTHS HAyYHBIX MPEACTABICHUN 0 MakpomoJiekyie. OTKpBITUS B 00JIACTH CHHTE3a
BMC B XIX Beke. Bkiiag poccuiiCKMX y4€HBIX B pa3BUTHE XMMHHU [1OJIMMEPOB.
Ocnognvie nonamus. Monexkynapuasa macca. Monexkynaprno-maccogoe pacnpeoenenue
Mounomep, nonumep, oiauromep. Makpomosekyna, MojauMepHas LEenb, NOBTOPSIOLIEECS 3BEHO
LEeNHu, CTelneHb nonuMepusanuu. CBs3b MEXAY MOJIEKYJISPHbIMM MacCcaMM MOHOMEpa u
noiMMepa, crnenupuka TMOHATHS «MOJICKYISIpHAs Macca TMOJUMepa» MPUMEHUTEIBHO K
MOJIMMEPHBIM BemiecTBaM. Homenknatypa monumepoB. Bunbl kimaccudukanuy mOIUMEPOB.
MonekynspHasg Macca MOJHMEPOB KAaK CpPEIHSS KOJMYECTBEHHAS XapaKTEPHUCTHUKA MacChl
MOJIEKYJ1 TonuMepoB. CpeaHeunciIeHHas, CPeJHEMACcCOBasi U CPEIHEBSI3KOCTHAS MOJIEKYJIsIpHAs
macca. Meroasl omnpeAereHUsT MOJEKYISpHBIX Macc. [uMapoguHaMHUuecKMe CBOWCTBA
MakKpOMOJIEKYJI B pacTBopax. Y paBHeHrne HproTOoHA. BSI3KOCTH HU3KOMOJEKYISIPHBIX AKUJIKOCTEM,
BSI3KOCTh PAacTBOPOB MOJUMEPOB. MeToabpl M3MEpeHus BA3KOCTH pacTBOpoB. OTHOCUTENbHAS,
MpUBEICHHAs W XapaKTEepUCTUYEeCKas BSI3KOCTh. CBSA3b XapaKTEPUCTUUECKOW BA3KOCTU C
MOJIEKYJIIPHOM Maccod moimMepa. YpaBHeHHe Mapka-XayBuHka-Kyna. Buckozumerpus kax
METOJl OIpEACTCHUS CPEIHEBA3ZKOCTHOM MOJEKYJIIPHOM Macchl MOJMMEpa. 3aBUCHUMOCTb
XapaKTepUCTUYECKON BA3KOCTU OT NPUPOLIBI paCTBOPUTENS, TeMiieparypbl. KoncranTa Xarruuca
Kak Mepa OLEHKM «KadyeCTBa» pacTBoputens. MOJEKyJIIpHO-MAacCOBOE paclpeleseHue,
WHTErpajibHbie U nuddepeHImaibHble KpUBbIE pacnpenesieHus. MeTonbl (paKiunOHUPOBAHUS
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NOJIMMEPOB. MeTOoIbl ONPENEIIEHUs MOJEKYJIIPHO-MAaCCOBOIO pACIpPEAENICHUsI IOJIMMEPOB.
OcHOBBI MeTO/a TrejblIpOHUKarOLIEH Xpomartorpadguu. TypOuIuMeTpuueckoe TUTPOBaHHE Kak
JKCIIPECC-METOJT ONPENEIECHUS MOJIEKYJISIPHO-MAaCCOBOIO PACIPEIEICHUS.

Pacmeopbt 6b1cOKOMONEKYNAPHBIX COCOUHEHUT

OcoOEHHOCTH PACTBOPEHUSI BEIIECTB C BBICOKOH MOJEKYJISIpHOW Maccoi. IIpuroroBicHue
pacTBopoB mosumepoB. OrmpeneneHue KOHIEHTPALUU PacTBOPOB MOJIUMEpOB. CrocoObl
IIPEACTaBICHNUS KOHIEHTPAlMM NOauMepoB. [IpM3HakM MCTHMHHBIX M KOJUIOMJIHBIX PacTBOPOB
MIOJIMMEPOB, yCIIOBHS UX 00pa3oBaHus. OTKIOHEHUSI OT UJEaJIbHOCTH B PacTBOpax MOJMMEPOB U
UX [pUYMHBL.  TepMOOMHAMHYECKME KPUTEpPUHM  PACTBOPUMOCTH M JIOKA3aTENbCTBO
TEPMOJNHAMHYECKON DPABHOBECHOCTH PAacTBOPOB IOJMMEPOB. TepMOAMHAMHKA PaCTBOPEHMS
MOJMMEPOB € PA3NMYHOW THOKOCTBIO LEMH. DHTAJNBIUS DPACTBOPEHUSA. BiMsHue pazmMuHBIX
(GakTOpOB Ha 3HAK W BEIMYHMHY OSHTAJIBIIUU PpACTBOPEHHUS. VI3MEHEHHE SHTPONHH IpU
PAacTBOPEHHH 3JIACTOMEPOB, CTEKJIOO0Pa3HBIX M KPUCTAIMYECKHX MOJMMEpoB. BrmsHue
TeMIepaTypbl Ha pPAacTBOPUMOCTh NOJMMEpPOB. Pa3oBble AMArpaMMbl CHCTEM IOJUMEp —
pacTBOpUTEINb A1 aMOP(HBIX U KPUCTAUIMYECKUX MOJIMMEPOB, UX ClelU(HKa B CPaBHEHUH C
IuarpaMMaMi  HHM3KOMOJIEKYJISIpHBIX BemlecTB. CrocoObl moiaydeHHs (a30BbIX JHArpaMM.
BnusHue Ha  pacTBOPUMOCTb XMMHYECKOW NPUPOABI  IOJMMEPAa U PAaCTBOPUTEI.
TepMoguHaMHuUeCcKOe «KAa4eCTBO» PACTBOPUTENS M METOABl €ro OLEHKU. BimsHue
MOJIEKYJIDHOM MacChl IIOJIMMEpA, CTENEHHW KPUCTAUIMYHOCTH M HAJIW4YHs IONEPEYHBIX
XUMHUYECKUX CBsi3el Ha ero pacTBOPUMOCTb. OrpaHHYeHHOE M HEOorpaHMUYEHHOe HaOyXaHHe.
PaBHOBecHast creneHb HaOyXxaHUs W MeTOAbl ee ompeneneHus. OCMOTHYECKOE JaBJIEHHUE
pacTBOpPOB IOJMMEPOB, €ro0 3aBUCUMOCTb OT IMPUPOIABl PACTBOPUTENS] U KOHLEHTPALUU.
[Ipumenenue 3akoHa Baut Todpda. Bropoit Bupuanbublii kodp¢unueHt. PazoBbie U
¢busnyeckue COCTOSHUS MonuMepoB. Paznuuue moHsATHH «(das3a» U «arperaTHoe COCTOSHUEY.
Amop¢hHBIe W KpUCTa/UIMYECKHE MoJuMepbl. BiusHue cTpoeHus Lenu u crnocoba CUHTE3a
MOJIMMEPOB Ha UX CHOCOOHOCTh K 00pa3oBaHUIO aMOP(GHBIX WM KPUCTAIIMYECKHX CTPYKTYP.
Tpu ¢usnyeckux (pemakcallMOHHBIX) COCTOSHUS aMOp(HBIX momuMepoB. Temmeparypsl
nepexonoB:  Temmeparypa  crekioBanus (T¢) wu  Temmepatypa  Tekydectu  (T.).
TepMoMexaHNYECKHE KPUBBIE.

Cmpykmypa nonumepos. /legpopmayuonnsle ceoiicmea noiumepos 6 pasiudHslx (hazoewvix u
gusuueckux cocmoanuax

VYPpOBHH CTPYKTYpPHOIH OpraHM3alliy MOJIMMEPOB: XMMUYECKOE CTPOCHHUE IeTH, KOH(PUTypaus u
KoH(oOpMaIusi Ienu, HaIMOJEKYJSIpHas CTPyKTypa. Tumbl KOHGHUIypalMmOHHOH H30MEpHUU
noauMepHbIX neneid. Kondpopmanuu makpomonekyn. ['mékocTs menu mosmmMepos. Mojenu mnenu
MakpoMoJsieKkyld. ['ayccoBel KIyOKM MakpoMoleKyjd. ArperatHbie M (a3oBble COCTOSIHUSA
BeIecTB. AMOpGHbIe, KPUCTAJUINYECKHUE, KPUCTAIUIU3YIOLMecs oauMepsl. BiusHue crpoeHus
IIOJIMMEpa Ha €ro ClIOCOOHOCTh HAXOAUTHCS B PA3JIMUHBIX ()a30BBIX U arperaTHbIX COCTOSHUSX.
HanmonexynspHas cTpykTypa aMmop¢HBIX oauMepoB. JJomensl. MeTonbl SKCIIepUMEHTAIILHOTO
UCCJIEZIOBAHUS CTPYKTYpHl MOIMMEpPOB. PeHTreHorpadusi, 31eKTpoHO- U HEHUTpoHOrpadus, ux
BO3MOKHOCTH JIJI U3y4Y€HUS CTPYKTYPbI IOJMMEpPOB. OpHEHTUPOBAHHOE COCTOSHUE ITOJIUMEPOB.
CrpyKTypa BOJIOKOH U IIJIEHOK ITOJIMMEPOB, IOHITHE O TEKCTYPE.

CuHTe3 U XUMHYECKHe NPeBPALIECHUs BbICOKOMOJIEKY/ISIPHBIX COeIMHECHUMH
Ilonumepusayua u cononrumepuzayus

[Tonumepusanusi, OCHOBHbIE XapaKTEpUCTUKU peakuuu. CTpoeHHe MOHOMEPOB, CIIOCOOHBIX K
nonuMmepusanuu. BiusHue QaxTopoB, YIydINAOMMX WM YMEHBIIAIOMUX PEaKIUOHHYIO
CocoOHOCTh MOHOMEPOB. TepMmoanHaMuka noauMmepuszanuu. Ilonmmepusanus HEHAChIIIEHHbBIX
COCAMHEHMH, HANpPsDKEHHBIX LMKJIOB M MHOTOWIEHHBIX LUKIOB C rerepoaroMaMu. Pounb
SHTAJIBIMM M DHTPONMU IIpOLIECCa B OCYIIECTBICHMM peakLUUU MoJuMepu3aluu. BnusHue
TEMIIEpAaTypbl Ha BO3MO)KHOCTb OCYLIECTBJICHHUS IOJMMEpPU3ALUU pa3JUYHBIX 10 NPUPOAE
MoOHOMepOB. IIpenenbHble TemmepaTypbsl NPOBEACHUS pPEAKLUUU JJIsI MOHOMEPOB pa3JIMYHOU
npupossl. LlenHas u crynmeHyaTasi moJMMepusalusl, ©X OCHOBHbIE OCOOCHHOCTH. PaaukanbHas
nouMepu3anusi, CcTagud pa3BuTus mpouecca. CrnocoObl HMHULMHUPOBAHMS  CBOOOJIHO-
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panukanbHOM — momuMmepuszauuu. KuHermka — cBOOOAHO-PaJUKaJIbHOW — MHUIIMMPOBAHHOMN
noauMmepusanuy. BiusHue KOHIEHTpalMM UWHULMATOpa Ha CTENEHb IOJUMEepHU3aLuu
obpasyrolerocs npu peakuu nojaumepa. OcodeHHOCTH pocTa L e, IPOLECChl, OCIOKH IO E
pocT nuHENHHOW nenu nonuMmepa. Ilepenada nenu Ha APYryro pacTyIlyrO LENb U pacTBOPUTENb.
Ilonsatue o peakuuu Ttenomepuszauuu. HEBO3MOXKHOCTb IOJIyYEHUS CTEPEOPErYJPHBIX
IIOJIMMEPOB TPU PaJuKaabHON noauMmepusanu. OdpazoBaHue Lenel Mo TUILY «T0J0BA-XBOCT» U
«TOJIOBA-TOJIOBAa», «XBOCT K XBOCTY». ATaKTHYeCKOE CTPOEHHE IPOAYKTOB CBOOOIHO-
paavKagbHOM NonuMmepu3anuu. BiusHue npumecel, npepeiBaTeleil HENM Ha MOJIEKYISIPHYIO
Maccy mnonuMmepa. Bapuantsl oOppiBa 1ienmu HpH CBOOOIHO-pPAaJUKaIbHOW MOJUMEpPU3ALIUU.
VYpaBHeHue coctaBa cononumepa (ypaBHeHHe Maiio). KoHCTaHTBI cOMOJIMMepU3aliy U UX POJIb
B 00pa30BaHUU CTATHCTUYECKUX COMOJIMMEPOB PA3IMYHOro cocTaBa. MoHHas monmmepusanus,
€€ BUIbl B 3aBUCUMOCTU OT MPUPOABI MOHOMEpAa M TUIA NPUMEHIEMOro KaTajau3aTopa.
Katnonnas nomumepusanust. KaranuzaTtopbl U cokaTaau3aTopbl. AHMOHHAs IMOJIMMEpU3ALIMS.
OcHoBHBIE cTanuu mporecca. [loHsATHe O ‘“KUBBIX LeMAX’, UX pOJb B CO3JaHHUH HOBBIX
IIOJIMMEPOB. AHNOHHO-KOOPIMHALMOHHAS [IOJIMM €PU3ALIHSL. Tunsr IIPUMEHSAEMBIX
KaTann3atopoB. CHHTE3 CTEpEOperyssApHBIX MOJIMMEpPOB Ha Kartaiausatopax llurnmepa-Hatra.
CrepeoperyisipHble U30- U CUHAMOTAKTUYECKHE MTOJIUMEPBHI.

Ionuxonoencauusn
Peakuus monukoHACHCAIINHU, €€ OCHOBHBIE OCOOEHHOCTH, OTJIMYUE OT PEAKI[HH MOJUMEpPU3AIIHH.
CTtpocHHE  MOHOMEpPOB,  CHOCOOHBIX  BCTYNaTh B PEAKIHMIO  IOJMKOHJICHCAIIUH.

OyHKIHMOHAIBHOCTh MOHOMEPOB M HUX CIHOCOOHOCTh OOpPa3OBBIBATH JIMHEWHBIE W CETYaThIe
nomuMepsl. KuHetnka monukoHaeHcanuu. PaBHOBecHass 1 HEpaBHOBECHAsS MOJMKOHJEHCALUS,
roMo- W reTeponoymkonaecanus. Perymupoanue MM. VpaBuenme Kapozepca. CrocoOsl
MPOBE/ICHUS JIMHEHHOW TOJIMKOHJIEHCAIMM B Macce MOHOMEpOB (B paciliaBe), B pacTBope, B
rpanuie pazgena (a3. OcoOeHHOCTH TONMKOHAEGHCanuu B Trpanuie (a3. TpexmepHas
nosimkoHieH cauust. CTauu MPOTEKaHUs PeaKIUu.
Xumuueckue peakyuu u npeepauieHus NOJIUMeEPOs
XUMHYECKHUE pPeaKINH, He MPUBOISALINE K U3MEHEHUIO CTETIEHU MOJMMEPU3ALINT MAKPOM OJIEKYJL:
MOJIMMEPAHAJIOTUYHBIE ~ TIPEBPAIICHUS W BHYTPUMOJICKYJSPHBIE  TIEPETPYNITHPOBKH.
Oco0eHHOCTH TMPOTEKAaHUS PEAKIUN TOJUMEpPaHATOTHYHBIX MPEBPAIICHUH C YYETOM POJH
JIOKAJIbHOTO OKPY)KEHHS TPYMI B IIEMH, U3MEHEHUS PEaKIMOHHOW CITOCOOHOCTH TPYII 1O Mepe
npotrekaHusi mpoiecca. OTiaMuMe MOJMMEPAHAIOTMYHBIX — MPEBPAIIEHUH OT  peakiuit
COOTBETCTBYIOIIMX  (YHKIHMOHAJIBHBIX TPYNN B  HU3KOMOJIEKYJSPHBIX  COCIMHEHMSIX.
BuyTrpumonekynspHble neperpynnupoBKd. XUMHUYECKHE PEAKIUHU, MPUBOISAIINE K U3MEHEHUIO
CTENEeHH MoJauMepu3anuu. Peakiuy 1ecTpyKIuy U CIIMBAaHMS MTOJMMEPHBIX Lenei. dusndeckas
JECTPYKLMS IO/ BIUSIHUEM TeIlla, CBETa, MEXaHUYECKOI0 BO3JeCTBUS Ha nonuMep. MexaHusm
IPOLIECCOB, CIIOCOOBI 3aIIUTHI OT (U3NUYECKON NECTPYyKUUU MpH (GOPMOBAHUU U AKCIUTyaTaIlHH
MOJIMMEPOB W M3ACNMM M3 HUX. XUMHUYECKas THAPOIUTUYECKAS IECTPYKIUS TeTepOIEMHBIX
nmoyimMepoB. Peakmuu anuaonnsa, aMuHOIN3a, TJIIMKOIN3a, KaK PEaKIUU THAPOIUTAYECKOT'0 THITA
U UX POJb B TOJYYEHUU MOJUKOHICHCAIIMOHHBIX MOJMUMEPOB. XUMHUUYECKAs] OKUCIUTEIbHAS
JECTPYKILMS, MEXaHU3M pEaKLUi OKUCIEHUS MOJIMMEPOB PA3IUYHOIO XUMHUYECKOTO CTPOCHMS.
AnTHOKCHIaHThl. Peaknus cuimBaHus mnoiauMepHbix 1enedd. CHmBaHHe MOJ JEHCTBHEM
TeMIepaTypbl, TEPMOPEAKTUBHBIE U TEPMOIJIAaBKUE MTOJIUMEPHI.
Han6oJ1ee Ba:kHbIe CHHTETHYECKHE U NPHPOAHBbIE MOJIUMeEPbHI
TexHnonornyeckoe oGOpMIICHHE CHHTE3a TOJMMEPOB U  XapaKTEPHUCTUKH  OCHOBHBIX
MIPOMBIIIICHHBIX MOJUMEPOB. OCHOBHBIE TEXHHUUECKHE METO/IbI TTOJIYYEHUS MTOJTMMEPOB, a TAKXKE
W3JIeTHi U3 HUX: MIJIEHOK, BOJIOKOH, PEe3uH, niactMacc u ap. [Ipuponnsie nomumepsl. CTpoeHue,
CBOMCTBa, 3HaYeHHEe. HaTypasbHbII KaydyK, [IeJUTI0J103a, 0ETIKH, HYKJIEHHOBBIE KUCIIOTHI.
4. Komnerenuuu, popMupyembie B pe3yjbTaTe 0CBOCHHUS INCHUIIUHBI:
o CIOCOOEH OCYNIECTBIIATh MOMCK, KPUTHUYECKUIN aHAIIM3 U CUHTE3 UH(POPMAIIHH, TPUMEHSTh
CHCTEMHBIH MOAXO I peleHust moctasieHusix 3amau (YK-1);
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CHOCcO0CH aHAIM3UPOBATh M UHTEPIPETHPOBATh PE3YIbTAThl XUMUICCKHX IKCIIEPUMEHTOB,
HabOmroaenuit u usmepennii (OITK-1);

CIOCOOEH TPOBOJIUTH C COOJIOJCHHMEM HOPM TEXHHKH O€30MaCHOCTH XUMHYCCKUI
OKCIIEPUMEHT, BKJIFOYas CHHTE3, aHAJU3, U3yYCHHE CTPYKTYpbl U CBOWCTB BEIICCTB H
MaTepualioB, HCCIea0BaHue mpoieccoB ¢ ux yyactuem (OITK-2);

CHoCco0eH MPUMEHSATh PacueTHO-TEOPETUYECKUE METOBI JJIsI U3YUEHHS CBOMCTB BEIIECTB U
MPOIECCOB C MX yYaCTHEM C HCIIOJIh30BAaHHUEM COBPEMEHHOW BBIYMCIMTENHHOW TEXHUKH
(OIIK-3);

CIOCO0EH HUCIOJIL30BATh CYMIECCTBYIOIINE MPOrPaAaMMHbBIC TMPOAYKTHl M WH()OPMAIIMOHHBIC
0a3bl JaHHBIX JIJIS PEIIeHUs 3a/1a4 Tpo(HeCcCHOHAIBHON IeATEIBHOCTH C Y4€TOM OCHOBHBIX
tpeboBanuii nudopmanronnoi 6esomnacuoctu (OITK-5);

CHOCOOEH MpENCTaBIATh PE3yJbTaThl CBOEH pabOTHl B YCTHOW M NMHCbMEHHOW (hopMme B
COOTBETCTBHH C HOPMAMH H MPABUJIAMH, MPUHATHIMU B MPOPECCHOHATEHOM COOOIIECTBE
(OIIK-6);

crocoOeH BBIOMPATh U HCIIOJNB30BATh TEXHUYECKUE CPEICTBA U METOABI WCIBITAHUNA IS
peIlIeHUs] HCCIEeNOBATENbCKIUX 3a7ad XHUMHYECKONH HAIPaBICHHOCTH, ITOCTABIIEHHBIX
crieruanucTom 0osiee Boicokoit kBanmmpukanuu ([TK-1);

CIOCOOCH OKa3bIBaTh MH()OPMAIMOHHYIO MOIIACPKKY CIEIHAIMCTaM, OCYIICCTBIISIOIINM
Hay4YHO-HccienoBatenbekue padotsl (ITK-2).

5. Ilmanupyemble pe3yJabTaThl 00y4eHust

B pe3ynbpTaTe OCBOCHUS TUCIHUILTUHBI CTYACHT I0JIKEH:

3HAmMb»:

BOKHEUIIINE OCOOCHHOCTH CBOWCTB BBICOKOMOJIEKYJISIPHBIX COCIWHCHUN, OTJIMYAIOIIUX
HX OT CBOMCTB HU3KOMOJIEKYJISIPHBIX COCIUHEHU;

MPUHLIMIIBI CHHTE3a MMOJUMEPOB;

OCHOBHBIE 00JIACTH MIPUMEHEHUS MTOJIMMEPOB;

ymemu:

aJanTUpOBaTh 3HAHMS, HAKOINJIEHHBIE IPU H3Yy4YEHHH Kypca «BbICOKOMONEKYIspHbIE
COCIUHEHMs», K pEIIEHUI0 KOHKPETHBIX 3aJlady, CBS3aHHBIX C MpodecCHOHATbHON
JIeSTEIbHOCTBIO;

CaMOCTOSITENIbHO paboTaTh ¢ Yy4eOHOM M CIpPaBOYHOW JIUTEPATYypol MO XHUMHUU
BBICOKOMOJIEKYJISIPHBIX COCIMHECHUN;

énaoemn:

TEOPETUIECKUMHI OCHOBAMH COBPEMEHHON XUMHUH MTOJIMMEPOB;
HABbIKAMU CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSTUHEHHIA.

6. O0masi Tpy10eMKOCTh TUCHMILINHBI:

4 3avetHbie enuHULb (144 vaca).

7. ®opMa KOHTPOJIsA:

[TpomexyTouHas aTrecraius — 3a4et (7 cem.).

XuMH4YecKHe 0CHOBBI 0MOJIOrHYEeCKUX nmpoueccoB

1. MecTo nucuunaInHbl (MOaYJisl) B CTPYKTYpPe 00pa3oBaTeibHOM MPOrpaMMbl
HuctunnHa «XUMHYECKHE OCHOBBI OMOJOTHYECKHMX TPOIECCOB» BXOAUT B 0a30BYIO

yacTb 0s10ka b1 «/lucuuniaunsl (Moaysn)» Kak oosi3aTensHas aqucuumianHa b1.5.11.

2. llesid OCBOEHUS JUCHUIJIUHBI:

PaCKpPBITh CMBICTT OCHOBHBIX XUMUYECKUX 3aKOHOMEPHOCTEH OMOJIOTHYECKUX MPOIECCOB;
HAay4YUTh CTYJCHTOB TIOHUMATh XUMHYECKYIO I€JIECO00PAa3HOCTh  OMOJOTHYECKHUX
MIPOIECCOB.

3. KpaTkoe coaep:kaHue IMCUMIJINHBI

BBenenne
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Omnpenenenue xuBoro. CpoiictBa xuBOM MaTepuu. CTpOEHHE PpACTUTENILHOM U >KMBOTHOM
KJIETOK.

AMHUHOKHUCIOTHI. Besiku

AMMHOKHCIIOTBI KaK CTPYKTypHble 3yeMeHThl OenkoB. HomeHkiaTypa u kiaccupukanus
aMUHOKUCIOT. ONTHYECKUE CTEpPEeOM30MEphl, HUX KpaTKas xapaktepuctuka. IloHstue o
3aMCHMMBIX M HE3aMEHUMBIX aMHUHOKHCIOTaX. bumnonsapHbelii uoH. BydepHbie cBolicTBa
aMUHOKHCIOT. DU3NYecKue W XUMHYECKHE CBOWCTBA aMUHOKHUCIOT. lloHatue 00
M302JIEKTPUYECKOM Touke. MeToabl oOnpeneneHusi aMHUHOKHUCIOTHOIO COCTaBa  JKUBBIX
opranu3moB. Posb 0€nKOB B MOCTPOEHHUH KUBOM MaTepuu U B Mpolieccax >KU3HEAESTeIbHOCTH.
OneMeHTHBIM cocTaB Oenka. CTpykTypa OenkoBoil Moiekynbl. [lomumentugHass TeopHs
crpoeHus Oenka. @yHKUUK OENKOB: CTPYKTypHas, KaTaJUTUUECKas, 3alUTHAs, TOPMOHAJIbHAs,
TpaHcnopTHas u ap. [Ipocteie u cnoxuble Oenku. JlenaTypanus u peHaTypauus OeIKoB.

OO0ume cBoiicTBa M CTPYKTYpa (pepmMeHTOB

Obmee moustue o depmentax. Homenknarypa u kinaccudukanus ¢pepmeHToB. CxoacTBa U
pa3nuuusl B CTPYKType M JAeicTBUM (PepMEHTOB UM HEOPraHMYECKHX KaTanu3aTtopoB. KuHeTuka
(epMEeHTaTUBHBIX peakiuid. YpaBHeHHne Muxasmuca-MenteH. CBoiictBa (epMEHTOB:
TepMOJIadMIbHOCTh, pH-3aBUCHMOCTB, creHU(UIHOCTh, OOpaTUMOCTh AeHCTBU. MexaHu3Mm
neucTBUs  (pepMEHTOB. AKTUBAaTOppl W UHIMOUTOpBL. BHYyTpHKieTOuHas JioKaiau3alus
(hepMeHTOB 1 UX 3HAYCHUE.

JIunuael. buosornyeckue MeMOpaHbl

buonornueckue memOpansl. Onpenesnenue, cTpoenue u cBoiictBa. Jlununsl. Knaccudukanms,
XUMHUYECKasi CTpyKTypa. ['mapodoOHbie B3aumMmoneicTBUs. JIMOMUAHBIE MHIIEIBI, OHCIIOH,
munocombl. MemOpanHubie Oenku. OcoGeHHocTH cTpoeHusi. MemOpaHHblil TpaHcnopT. MoHHbIE
KaHaJIbl U HaCOCHI.

OO0OmeH BemecTB U 3Hepruu. buosneprerunka

OOMeH BelecTB ¥ DHEPTUH — OCHOBA KU3HEIESITEIbHOCTH KUBBIX OPraHU3MOB. ACCUMUJISIIINS U
muccumunsausa.  [IpoMmexyTounbrii  oOMeH  BemiecTB.  Perymsmust oOMeHa  BEIIECTB.
buonornueckoe OKHUCIIEHHME KaK OCHOBHOW MEXAaHM3M OCBOOOXKIECHHS DSHEPIUU B JKUBBIX
opranm3max. AdpoOHBII M aHa’poOHBIM THN >Hepretuku. JlpixatenbHas wnenb. OOiiee
MpEeNCTaBICHUs] O (epMeHTaxX OMOJIOTHYECKOro okucieHus. OmnpeneneHue OMOIHEPTEeTUKH.
CBobonHOE OKHCIIEHHE M OKHCIEeHHEe, COmpsbkeHHoe ¢ QochopunupoBanueM. Jlokamuzanus
OKHCJIUTEIBHOTO (PochHOpUIMpOBaHHS B KIIETKE.

Buosoruyeckn akTMBHbIE BelIeCTBA

I'opmonbl. XapakTepucTuka BaKHEWIIMX MNPEACTaBUTENENH MENTHUAHBIX TopMoHOB. OOmee
NpEeICTAaBIEHUE O MpPUPOJE M POJIM BUTAMHUHOB. ABHUTAMHHO3bl, T'MIOBUTAMHUHO3BI,
TUNEPBUTAMUHO3BL.  [IpUYMHBI BO3HUKHOBEHHUS JAeQuUIMTa BHUTAMHHOB B  OpraHHU3Me.
Homenknatypa u kinaccupukanys BUTAMUHOB. XapakTepUCTHUKA BaXXHEWIINUX MpeAcTaBUTEN el
AKHUPOPACTBOPUMBIX BUTAMUHOB.

Yraesoabl. O6OMeH yrijieBoa0B

OOmas xapakTepuCTHKa YIJIEBOAOB U MX XapaKTepucTuka. IIpocTble M CIIOKHBIE YIiIeBOJBI.
[Tonucaxapuapl:  kinaccuukanus, XUMHYECKas  CTPYKTypa, CBOWCTBA,  BaKHEHIIHe
npeacTaBuTeNnd. buonormyeckas poib  yrieBonoB. buocuHTe3 yriaeBomoB. MexaHusm
NEPBUYHOr0 OMOCHHTE3a YIIIEBOAOB B Ipolecce GOoTOCHHTE3a U XeMocHHTe3a. OOMEH I'II0KO3bI -
6-bochat (TUXOTOMUUYECKHI ¥ aTOTOMUYECKHI MyTH, UX COOTHOIIEHWE B opraHu3zme). OOMeH
nupoBuHorpagHoil kuciotel. L{ukn KpeOca, ero ponp B sHeprooOpazoBanuu. ['nmmkomus u
TJIAKOT€H OJIN3.

Hyxk/enHOBbIEC KHCIOTHI

HykyienHOBBIE KHCIOTBI — BBICOKOMOJIEKYJISIpHBIC, JIMHEHHbIC, MOJSpHbIE OHOMOIMMEpHI.
[lepeuunas crtpyktypa nomumepHod uenu JHK. Bropuunas crpykrypa JHK.
N3oreoMeTpnyHOCTh KOMILJIEMEHTapHBIX Nap, crekuHr. Tononorus JIHK — cynepcninpanu3zanus.
[lepuunasa crpykrypa PHK. Otmmuna or JJHK. Bropuunas crpykrypa PHK. Tpetnunas
crpykrypa PHK. Mumukpus npocrpanctsennoit crpyktypsl PHK u 6enka. PHK-dpepments —
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pu603uMbl. OYHKIIMK HYKJIEHHOBBIX KUCIOT. [loHsATHE O TpaHCHsAuuu. ['eHeTHYeckuit Koj, ero
CBOICTBa.

4. Komnerenuuu, popMupyembie B pe3yJbTaTe 0CBOCHHUS IUCUUIVINHBI

Croco0eH OCYyIIeCTBIISTh OUCK, KPUTHUECKUN aHANN3 U CUHTE3 WH(OpMAIUU, IPUMEHSATh
CHCTEMHBIH IMOAXO/ IS PEIleHus mocTaBieHHbIX 3a1a4 (YK-1);

CIIOCOOCH aHANM3UPOBATh U HHTEPIPETUPOBATh PE3YIIBTAThl XUMUYECKUX YKCIIEPHMEHTOB,
HaOmoaenuit u u3mepennii (OITK-1);

CrocobeH TPOBOAWTH C COONIOJCHHEM HOPM TEXHHKH O€30MacCHOCTH XHMHYECKHMA
OKCIIEPUMEHT, BKJIOYas CHHTE3, aHAN3, MU3y4EHHE CTPYKTYpPbl M CBOWCTB BEIECTB U
MaTepuasoB, HCCieaoBaHue mpoieccos ¢ ux yuactuem (OITK-2);

CIOCOOEH MPUMEHSTh PacyeTHO-TEOPETHUECKUE METO/IBI I N3Y4EHUSI CBOWCTB BEIIECTB U
IPOLIECCOB C MX YYaCTHEM C MCIOJIb30BAHWEM COBPEMEHHOH BBIUMCIUTENBHOW TEXHUKU
(OIIK-3);

Croco0eH HUCMOJIb30BaTh CYNIECTBYIOIIME MPOrpaMMHbIE MPOAYKTHl U WH(QOPMALMOHHBIE
0a3bl JaHHBIX JJIs pelieHus 3a1a4 npodeccuoHaNIbHON 1eATEIbHOCTH C y4€TOM OCHOBHBIX
TpeboBanuit nHGopmanroHHoi o6e3omnacaoctu (OITK-5);

CHOCOOEH Ipe/CTaBATh Pe3yJbTaThl CBOEH pabOThl B YCTHOM M NHUCBMEHHOH ¢QopMme B
COOTBETCTBHHM C HOPMAaMH W MpPaBUJIAMH, IPUHATHIMHA B IMPO(ECCHOHATEHOM COOOIIECTBE
(OIIK-6);

CIOCOOCH BBIOMPATh W HMCIONB30BATh TEXHHUYECKUE CPEIACTBA M METOJBI MCIBITAHWHA IS
pELIeHNsT HCCIEA0BATENbCKUX 3a7ad XWMHYECKOM HAaNpaBIIEHHOCTH, ITOCTaBICHHBIX
crierancToM Oosee Bricokoit kBamupukanuu (ITK-1);

crocobeH OKa3blBaTh MH(DOPMALMOHHYIO MOIIEPKKY CHEIHAINCTaM, OCYIIECTBISIOIIIM
Hay4yHO-uccienoBarenbckue paborsl (ITK-2).

5. [lnanupyemble pe3yabTaThl 00y4eHuUst

B pe3ynbraTe 0OCBOCHHS JUCHUTUIMHBI CTYACHT T0JI2KeH:

3HaAmbs:

CTPOEHUE U CBOMCTBA OCHOBHBIX XUMHYECKHUX KOMITIOHEHTOB KMBOW MaTEpUH;
0COOEHHOCTH CTPYKTYPHI U (DYHKIIHOHUPOBAHUS OEIKOBBIX MOJIEKYJI U UX KOMIUIEKCOB KakK
HOCHUTEIIEH )KU3HHU,

MOJIEKYJIIpHbIE OCHOBBI OMOCHHTE3a MPUPOJIHBIX MTOJIUMEPOB;

MIPUHITUTIBI PETYJISIUU 0OMEHA BEIIECCTB;

B3aUMOCBSI3b OOMEHA COETMHEHHUI Pa3InYHBIX KJIACCOB OMOMOJIEKY T,

ymembu:

CUCTCMATHU3UPOBATH U O606H.[3TI> 3HAHMH:, TOJTYUYCHHBIC I[TPU U3YUCHUHN JUCLUITIIMHBI,

énao0emn:

COBPEMEHHBIMH MPEACTABICHUSIMU O XUMUYECKIX OCHOBAX KU3HEHHO BAKHBIX ITPOLIECCOB
U SIBIIGHUU U UX PETyJISIUu;

6. O0masi Tpy10eMKOCTb TUCHHUILIUHBI:

6 3agerHbIx equnuil (216 gacos).

7. ®opMa KOHTPOJIsA:

[MpomexyTouHas aTTectaus — 3k3ameH (8 cem.).

Xumuueckasi TEXHOJIOTUA

1. MecTo qucuMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
JuctunanmHa «XWUMHYECKash TEXHOJIOTHS» BXOAUT B 0a30By0 dyacth OJsioka bl

«Iucnumnmmaer (MOyJn)» Kak oOsi3aTenpHas quciunianHa b1.65.12.

2. lleab ocBOEHUS TUCUHUNIHHBI:

YMEHHE TPUMEHSTh (DyHJAaMEHTaIbHBbIE 3aKOHBI XUMHUYECKUX MPEBPAIICHUN K YCIOBHSIM
MPOMBIIIJICHHOI'O MPOU3BOACTBA HECOPIraHNUYCCKUX BCIICCTB.

3. KpaTkoe coaep:kaHue IMCUMIINHBI
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TeopeTnyeckue 0CHOBbI XMMHY€ECKOI TEXHOJIOTHHU
Cuvipbesnle pecypcol Xxumuuecko2o npousgoocmea. Mamepuanvnulii u menioeoii 6aiancyl
Knaccudukanus ceipbs 17151 XAMUYECKOTO TTPOU3BOACTBA HEOPTAHMYECKUX BEIIeCTB. METOIbI U
MPOIIECCHl TIOJTOTOBKM CBHIPhS K XWMHUYECKOMY ITPOU3BOJACTBY: IpOOJIeHUE, H3MEIbUYeHHE,
UCTUpAHUE, TpaBUTAIMs, (QIOTAlMs, TENJIOBbIE, MAaCCOOOMEHHbIC, XUMHUYECKHE M POIECCHI
MatepuanbHBIN U TEIIOBOK OaaHChl XUMUYECKOTO ITPOU3BOJICTBA.
I'omozennvie u 2emepozennwvie npoueccvl. Ckopocmb u 08UNCYWLAA CUNA XUMUKO-
MexXHON02UYECKUX NPOUECCos
OcCHOBHBIE =~ 3aKOHOMEpPHOCTM  XMUMHKO-TEXHOJIorHyeckoro  mpomecca. Krnaccuduxamnus
XUMHUYECKUX peakiuii. CKOPOCTh U JBMKYIIAs CUJIAa TOMOTEHHBIX U T€TEPOTeHHBIX XUMUUYECKUX
nporeccoB. OCHOBHBIE 3aKOHOMEPHOCTH M TapaMmeTpbl 3JEKTPOJUTUYECKUX IMPOILIECCOB
MOJIy4eHHs] MeTaJuioB. PaBHOBecHe B XHUMHUKO-TEXHOJOIMYECKOM Tpoiecce. PeakTopsl st
TOMOT'€HHBIX U T€TePOTreHHBIX MPOIECCOB.
Kamanumuueckue npoyeccol u peakmopsl 6 XumMuuecKoil mexHoi02uu
l'omorennslii M rereporeHHbll katanu3. KartamuzaTopbl mjis KaTaIUTUYECKHX IIPOLECCOB.
CKopoCTh M ABMXKYIAsl CHJIa KaTAIMTUYECKUX IporeccoB. CocTaB U CBOMCTBA KaTajlU3aTOPOB.
CriocoObl oJTy4eHHsI KaTajln3aTopoB. PeakTopsl 111 TOMOT€HHOT 0 ¥ T€TEPOTEHHOI0 KaTaius3a.
TexHoJI0rMs NPOU3BOACTBA HEOPraHNYECKHUX BelIeCTB
Ilpouzeoocmeo cepnoit kucaiomeol. Q0icuz cepHo2o Koa4eoana
CpoiicTBa cepHOM KHCIOTHI M obiactu ee mpuMmeHeHusa. CoipbeBble pecypchbl. Ilomydenue
cepHUCTOro raza. OU3NKO-XUMUUECKUE OCHOBBI U ONTHUMAaJbHBIC YCIOBUSI O0KHTra KOJYeqaHa.
TexHonornyeckrue cxembl MOIy4EHUs: CEPHOU KU CIIOTHI.
Ilpou3zeo0cmeo munepanvHulX coneil u yooopeHuil
Knaccudukanus munepanbHbix yanoopeHuid. CrIpbeBble PECYPChI I OJTYYSHHUS] MUHEPATbHBIX
cojeil u ynoOpenuil. TexHosorus mosydyeHUs: MUHepaibHbIX coiiell. Cblpbe Ui MOJydYeHUs
(hochOpHBIX U KATMHHBIX yI00pEHHUI, ero o0oraIieHue.
Opzanu3zayus ManoomxoO0HsIX U 06€30mx00HbBIX RPOU3IEOOCHL 8
[TonsiTe 0 MaIOOTXOIHON U 6€30TXOAHON TeXHOIOrui. OCHOBHBIEC HANIPABJICHUS B €€ Pa3BUTHH.
OO01Me MPUHITUIIBEI B CXEMBI OpraHU3aIMi CUCTEM 00OPOTHOT'O BOJOCHAOKEHHUS.

4. Komnerenuuu, gopmMmupyembie B pe3yabTaTe 0CBOCHUS JUCUMILIHHBI

. CHOCO0EH OCYIIECTBIIATh OUCK, KpUTUUECKUN aHAIN3 U CUHTE3 MH(OpMaLU1, IPUMEHATh
CHCTEMHBII MOAXO IS peleHust moctaBieHHbIX 3a1au (YK-1);

o croco0eH aHaJM3UPOBATh U UHTEPIPETUPOBATh PE3yIbTaThl XUMUYECKHX IKCIIEPUMEHTOB,
HaOmoaeHuit u u3mepennii (OITK-1);

. Croco0eH NPOBOAMTH C COOJIIOJEHHMEM HOPM TEXHUKHM O€30MacCHOCTH XMMMYECKHUH

AKCIEPUMEHT, BKJIIOYAs CUHTE3, aHAJIN3, U3YyYEHUE CTPYKTYypbl U CBOWCTB BEILECTB U
MaTepuaoB, HcCle0BaHue mpoeccoB ¢ ux yyactuem (OIIK-2);

. CHOCO0€H NPUMEHATh Pacue€THO-TEOPETUYECKIE METObI JJIsl U3YUEHHs CBOMCTB BEILIECTB U
IIPOLIECCOB C MX YYacCTHEM C MCIOJIb30BAaHHUEM COBPEMEHHOM BBIYMCIUTEIBHON TEXHUKU
(OIIK-3);

J CIIOCOOEH HCIOJb30BATh CYLIECTBYIOIIME MPOrpPaMMHbIE NMPOAYKTHI U MH(GOPMALMOHHBIE
0a3bl JaHHBIX JUIS PEIIeHus 3a7ad Npo(peCcCHOHAIBHOM AeATENbHOCTH C YY€TOM OCHOBHBIX
TpeboBanuii nndopmanronnoii 6e3onacuoctu (OIMK-5);

o Croco0eH MpeiCcTaBsATh pe3yJbTaThl CBOEl pabOThl B YCTHOM M MHUCBMEHHOH ¢dopme B
COOTBETCTBUM C HOPMAaMH W MpaBUIAMH, NPUHATHIMU B NMPOECCHOHATbHOM COOOIIECTBE
(OIIK-6);

o criocoOeH BBIOMpPATh U MCIOJNb30BATH TEXHUYECKUE CPEICTBA U METOAbl MCIBITAHUN JJIs
pelIeHus] HCCIeOBaTeNbCKUX 3a7ad XHUMHUYECKOH HaIpaBJIEHHOCTH, IOCTAaBJIEHHBIX
crierrancToM 6osee Bricokoi kBamudukarmu (ITK-1);

o CIoco0eH OKa3bIBaTh MH()OPMAIMOHHYIO MOJICP)KKY CHEIHMaIMCTaM, OCYIIECTBISIOIINM
Hay4dHO-HccienoBareibekue padors (ITK-2).

5. Iliianupyemble pe3yJabTaThl 00y4eHust

46



B pPE3YIbTATC OCBOCHUA JUCHUIIIMHBI CTYACHT A0JIKEH:

3HaAmMb:

° MIPUHITUIIBI UCIIOJIB30BAHUS TEOPETUUECKHX OCHOB HEOPraHMYECKOW W (U3UYCCKOU XMMHUHU
B TEXHOJIOTMYECKHX MPOIIeccax MPEBPAIICHHSI ChIPhS U TTOJYYCHUSI TOTOBBIX TPOAYKTOB;

. OCHOBHBIE€ TEXHUYECKHE U KOHCTPYKTUBHBIE OCOOCHHOCTH XUMUYECKUX TTPOU3BOJICTB;

° CHOCOOBI PAIlMOHAILHOIO HMCIHOJIb30BaHUSL CHIPHEBBIX, IHEPreTUYECKUX U JIPYTUX BHUJIOB
peCypcoB;

° Croco0bI MHTEHCU(UKAIIMN XUMUKO-TEXHOJIOTHYECKUX U CIICIIHAIbHYI0 TEPMUHOJIOTHIO,

ymemb:

° aHAJIM3UPOBATH MATEMATHYECKUE MOJICITH XUMUYECKON TEXHOJIOTUH;

° OLICHMBATh COCTAaB M CBOWCTBA NPOMEXKYTOUYHBIX MPOAYKTOB C IIEJIbI0 BO3MOXKHOCTH
pa3pabOTKH HOBBIX TEXHOJIOTUYECKUX MPOIIECCOB, 00ECIEUHBAIOIINX HANOOJIEe TIOJTHOE UX
HCIOJIH30BaHUE,;

° aHAJIM3UPOBATH U OOOCHOBBIBATH ONTUMAJILHBIE TAPAMETPbI TEXHOJIOTHYECKUX MPOI[ECCOB;

é1a0ems:

o METOAOJIOTHEH  peanu3aluy OOIIMX HAayYHBIX TIOJOXKEHHH ecTeCTBEHHOHAyUYHBIX
JTUCIHILTAH Ha KOHKPETHBIX MpUMepax MPOU3BOACTB HEOPraHUYECKHX BELIECTB;

J HaBBIKAMH TPUMEHEHHS 3aKOHOB XHMHH B TOCTPOCHHHM XHMHKO-TEXHOJIOTHIECKUX
IIPOLIECCOB;

o OCHOBaMU PacueTOB MaTepUaJIbHBIX U TEIIOBBIX OAJIaHCOB.
6. O0masi Tpy10eMKOCTb TUCHMILIUNHBI:
4 3averHbie enuHuibl (144 vaca).
7. ®opMa KOHTPOJIS:
[TpomexxyTouHas aTrectanus — 3k3ameH (6 ceMm.).

Be3onmacHocThb KH3HEACATEILHOCTH

1. MecTo aucuMILUIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuunnuna «be3onacHOCTh KHU3HEASSATENLHOCTH» BXOAUT B 0a30ByI0 4acTh Oioka bl
«ucnumnmmaer (Momyn)» Kak obsi3aTenpHas qucnumianHa b1.6.13.

2. lesab ocBOEHMS IMCUMILINHBI:

o dopmupoBanue nMpodeccHOHANBHON KYIbTYphl 0€30MaCHOCTH, MO KOTOPOH MOHHMAETCS
TOTOBHOCTb U CIOCOOHOCTH JINYHOCTU MCIOJb30BaTh B MPO(ECCUOHATBHON JIEATETbHOCTH
MPUOOPETEHHYID COBOKYITHOCTh 3HAHWW, YMEGHHMH © HaBBIKOB [JIsi oOecreueHus
O0e3omacHOoCcTH B cdepe MNpoPEeCcCHOHANBHON AEATEIBHOCTH, XapaKTepa MBIILICHUS
U IEHHOCTHBIX OpPHUEHTAlMH, MPHU KOTOPHIX BOMPOCH 0E30MaCHOCTH PacCMaTpPUBAIOTCS
B KQUECTBE MPUOPHUTETA.

3. KpaTkoe coagep:kaHue IMCUUIJINHBI

OCHOBBI 32KOHO/IAaTEJIBCTBA 10 0€30IIACHOCTH KU3HEAeATEeIbHOCTH

[TpuunHBI IpOSIBIIEHUST OMACHOCTH. YenoBeK Kak MCTOYHUK OMacHOCTH. AKCHOMBI 0€30MacHOCTH

XKu3HeaesaTenbHocTH. KoHenus HarmoHaabHONH 0€30MacHOCTH U ieMOorpauuecKoi MOTUTHKN

Poccuiickoit deneparuu, ocHoBHbIe mosioxkeHusi. Borpocel BXKJI B 3akoHax M MOA3aKOHHBIX

aKTax.

Opranuszanusi padoT no 6e30NaCHOCTH KHU3HeAeATeJIbHOCTH

Cucrema ynpasienust b)XJ[ B Poccuiickoii ®denepaunu, B peruoHax, ceIMTeOHBIX 30HaX, Ha

NPEANpUITUSX M B OpraHu3anusx. MUHUCTEPCTBA, areHTCTBA M CIYXKOBI, X OCHOBHBIC

¢byHKkMHM, O00S3aHHOCTH, MpaBa U OTBETCTBEHHOCTh B OONACTH pa3JMYHBIX AaCIEKTOB

6e3onacHocTu. KpusncHoe ympaBieHHEe B 4Ype3BBIUAWHBIX CUTYalMsIX — POCCHICKas cucreMa
ylpaBJeHUs B Ype3BbIYaiHbIX cuTyanusax — cuctema PCUC, cucrema rpaxaaHcKoil 000pOHBI —

CYIIHOCTh CTPYKTYpBHI, 3amaud u GyHKud. OpraHusamusi MOHUTOPHHTA, TUATHOCTUKH H

KOHTPOJISI COCTOSIHUSI OKPY’>KaloIIeH Cpenpl, MPOMBIIUICHHONW O0€30MacHOCTH, YCJIOBHA |

OezomacHocTd Tpyna. locynapcTBeHHass JKOJIOTHYECKas SKCIEPTH3a M OICHKA COCTOSIHHS

OKpYXKalollel cpenpl, JeKIapUpPOBAHHE ITPOMBIIUICHHOW 0€30macHOCTH, TrocyaapCTBEHHAs
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SKCIEPTU3a YCIOBUHM Tpyaa, aTTecTalusi pabodynx MecT: MOHATHE, 3aJaul, OCHOBHbIE (DYHKIINH,
CYLIHOCTb, KPaTKasl XapaKTEPUCTHKA MPOLIEAYPbI IPOBEACHUS.

Hanzop, KOHTposib U OTBETCTBEHHOCTh. AYIUT U CEPTUQPUKAIUSI COCTOSHUS OE€30MaCHOCTH.
DKOJNOrMuecKuil ayJuT U SKOJOrMYeckas cepTUdUKaius, cepTUHUKAUs TPOU3BOACTBEHHBIX
O0BEKTOB HAa COOTBETCTBHE TPEOOBAHMAM OXpPaHbI TPYyHa; CYUIHOCTh W 3a1auu. [lnanupoBaHue
pabot o OT, ux ctumynupoBaHue. Buabl KOHTpoIIs yclioBuil Tpyaa. ATTecTanus pabo4nx MecT
u ceprudukanus ycnoBuid Tpyna. CaHUTapHO-TIPOMBINUICHHAs Ja0b0paTopus MPEATPUSTHS.
Mertponioruueckoe obecrieyeHue. Perucrtpanus, ydyer M paccieloBaHUE HECUACTHBIX CIIy4aeB.
Knaccudukanus HecuacTHBIX ciiydyaeB. OCOOEHHOCTH pacciieloBaHUSI HECUACTHBIX CIydaeB
pasznuuHbiX BUOB. [ToaroroBka u nmoseimenue kammduramnuu UTP mo BX /. OtBercTBeHHOCTH
WUTP 3a cobnroieHHe HOPMATHUBHBIX YCIOBHA M 0O€30MACHOCTH JICSITEIbHOCTH MOMYNHEHHBIX,
COOJI0ICHNE HOPMATHBHBIX BO3/EHCTBUI MPOMU3BOACTBA Ha OKpyXKaroulyto cpeny. Cornamenue
10 OXpaHe TPYAA, POJIb PO COI30B.

YesioBek U TexHOChepa

Hoenmugpukayus u 6o30eiicmeue Ha uenogeka u cpedy 8peOHbIX U ORACHBIX PaKmMopos
Knaccudukanus HeraTUBHBIX (PakTOPOB cpenbl OOMTaHUS yesloBeKa: (U3nUecKrue, XUMHUUECKHE,
Oouonornueckue, rncuxodusuonornueckue, IloHsiTme omacHoro u  BpegHOro  (QaxrTopa.
CrpyKTypHO- (yHKIIMOHAJIbHbIE CUCTEMbI BOCHPUATHS M KOMIIEHCALlUM OPraHU3MOM 4YeJIOBEKa
u3MeHeHul (akTopoB cpenpl oOuTaHus. EcTecTBeHHble cuUCTEMBbl 3alUTHl YEIOBEKAa OT
HEraTUBHBIX BO3JIEHCTBUH. XUMHUYECKHME HeEraTuBHble (DakTOpbl (BpEIHBIC BEIIECTBA).
Knaccudukanuss BpemHbIX BEIIECTB IO BHJAM, arperaTHoMy COCTOSHHIO, XapakTepy
BO3JEHCTBUS M TOKCHMYHOCTH. KoMIlIeKCHOe [elcTBUe BpeaHbIX BewecTB. llpenenbHo-
JIONyCTUMbIE€ KOHLIEHTPALlUM BPEIHBIX BEUIECTB. Y CTAaHOBJIEHHE JOMYCTUMBIX KOHILIEHTpAIHi
BpEJIHBIX BEIIECTB MPH UX KOMOMHUPOBAHHOM J€HCTBUHM. XPOHUYECKHE U OCTPbIE OTPaBJICHUS,
npoeccuoHaNbHbIE U 3KOJIOTUYECKH OOYCIIOBJIEHHbIE 3a00JIeBaHUs, BbI3BaHHbIC JEHCTBUEM
BpEIHBIX BelecTB. HeratnBHoe BO3/1elicTBHE BPEAHBIX BEIIECTB Ha cpeny oOuTanus. OCHOBHBIE
UCTOYHUKU IIOCTYMJICHHUS BpEIHBIX BEIIECTB B Cpeqy OOHWTaHUS: MPOU3BOJCTBEHHYIO,
TOPOJICKYI0, OBITOBYIO. bHonorudeckre HeratuBHbIE (PAKTOPBI: MHUKPOOPTAHU3MBI (OaKTEpuw,
BHUPYCBI), MaKpOOpraHu3mbl (pacTeHUss U >kuBOTHBIe). Kiaccu¢ukanus OHOIOrMYECKUX
HEraTUBHBIX (PAKTOPOB U UX UCTOYHUKOB.

OcHogHble npuHUUNBL 3aU4UMbL Yel068eKa U cpedbl OOUMAHUA Om GPEOHbLIX U ONACHBIX
¢axkmopoe npupoonozo, aHmpono2eHH020 U MeXHO2EHHO20 NPOUCXOIHCOEHUS

OcCHOBHbIE NpPUHLMIBI 3alIUTHL. [IOHATHE O KOJUIEKTUBHBIX M HHAMBUAYAJIBHBIX CpPEICTBaX
3alUTHI. 3alMTa OT XMMHUYECKUX HEraTUBHBIX (DaKTOPOB. METOAbI yTHIIM3AlMK U NTepepaboTKU
AQHTPOIMOT€HHBIX M TEXHOTEeHHBIX 0TX0n0B. Knaccudukanus orxonoB. COBpeMEHHbIE METOJIbI
YTUIU3alUU U 3aXOpOHEHHs] 0TX010B. COOp U copTUpOBKa OTX0A0B. OTXOABI KaK BTOPUYHBIE
MaTepualbHble pecypchl. MeTonsl mepepaboTKM M pereHepaluyd OTXOAOB. 3aluTa oOT
SHEPreTUYECKUX BO3JIEHCTBUN U (PU3NUECKUX TTOJIEH.

Ilcuxopusnonornyeckne 1 IProHOMeTpUIECKHE OCHOBBI 0€30MACHOCTH

[lcuxuyeckue mnpoueccel: NamsiTh, BHUMAaHUE, BOCIPHUSATHE, MBILIUIEHUE, YyBCTBAa, 3MOLUH,
HacTpoeHue, BoJs, MoTuBauus. llcuxuueckue cBOMCTBa:  XapakTep, TEMIEPAMEHT,
IICUXOJIOTMYECKUE U COLMOJIOTMYECKUe TUlbl Jojel. [lcuxuueckue cOCTOSHUSA: JIUTENbHbIE,
BpEMEHHbIE, Tepuoaudeckue. UpesmepHbie (GOPMBI TMCUXHYECKOr0 HampshDKeHUs. BrusHue
aJIKOrojisi, HApKOTMYECKUX U ICUXOTPONHBIX CpPEACTB Ha Oe30omacHOCTb. (OCHOBHBIE
MICUXOJIOTUYECKU € TPUUMHBI OLIMOOK U CO3JJaHUs ONMACHBIX cuTyaunid. OCOOEHHOCTH TPYIIOBON
ncuxonorun. IIpodeccuorpamma. Mmxenepnas mncuxosorus. Ilcuxommarnoctuka. Bunbl u
yCIOBHUsL TpyHOBOH AesTenbHOCTU. Knaccudukanus ycinoBuil Tpyaa. DproHOMUYECKHE OCHOBBI
0e3omacHOCTH. OProHOMHMKa Kak HayKa O TpPaBWJIBHOW OpraHM3allMd  YelIOBEYeCKOU
NeATeNbHOCTH, COOTBETCTBHM TpyJda (U3HOIOTMYECKHUM U ICUXHYECKMM BO3MOXKHOCTSIM
yenoBeka, o0ecredeHre 3pdekTuBHON pabOThl, HE CO3AIONIeH YIPO3bl AJIs 310POBbs UeJIOBEKa.
Cucrema “ wd4emoBek — MamMHa — cpena’.  AHTpOIIOMETpUYECKas, CEHCOMOTOpPHas,
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SHepreTHyecKas, OMOMexaHHYecKas M ICUXO(pHU3UOJIOrMYEecKass COBMECTUMOCTb 4YeJIOBeKa MU
MauuHbl. Opranusaius pabodero Mecra.

3ammuTa B Ype3BbIYANHBIX CHTYALUSIX

UpesBbruaiinple  cutyauuu. Krnaccuduxanuss ype3BblYaWHBIX CHUTyallud: TEXHOTI'€HHBIE,
IPUPOAHBIE, BOGHHOIO BpeMeHU. [loHATHE  OMAcHOro  MPOMBIIIJIEHHOr0  O00BEKTa,
KIaccu(uKanus omnacHelX 00beKTOB. Da3bl pa3BUTHUS Upe3BbIYANHBIX cuUTyauuid. OCHOBBI
MPOTHO3UPOBAHMUS W MPEAYyNPEXACHUs Upe3BblYaHbIX curyauuid. lloxkap u  B3phIB.
Knaccudukanus BumoB moxapoB M ux ocobeHHoctu. [loxapnas 3ammrta. Kiaccudpukanus
B3PBIBUATHIX BELIECTB. PaguannoHHbIe aBapuu, UX BUJABI, OCHOBHBIE ONACHOCTH U MCTOYHHUKHU
pasvallOHHON OMacHOCTH. ABapHMM Ha XMMHYECKH OMACHBIX O0BEKTaX, UX TPYIIIbI U KJIACChI
OMACHOCTH, OCHOBHBIE XHMHYECKH OMacHble 00BeKTHl. OOmme Mepbl NPOPUIAKTHKH Ha
XMMHMUYECKH OMNACHBIX O00beKTaX. XHUMUYECKHMI KOHTpPOJIb M XHMMHUYECKas 3aliuTa. 3ammra
HAaceJIEHUs1 B Ype3BbIUalHBIX cUTyalusax. OpraHuzanus 3aliUuThl B MUPHOE U BOCHHOE BPEM,
crnocoObl 3aIlIWThl, 3alIMTHBIE COOpPYXKEHUs, UX Kiaccupukanus. IIpoTuBopaananvoHHbIE
ykpbiTHs. OpraHumsanus 5BaKyalud M3 30H 4YpE3BbIUAWHBIX CHUTyalud. MeponpusaTus
MEIULIUHCKON 3amuThl. CpencTBa MHAMBHUIYAIbHOU 3alIMTHI U IOPSNOK MX HCIIOJIB30BAHMS.
CriocoObl obecrnieueHus: MCUXOJIOTHYecKoi ycroiunBoctu HaceneHuss B UC. DkctpemaibHble
cutyauu. Bunsl skctpeManbHbix cutyanuil. TeppopusM. OneHka 3KCTpeMalbHOW CHUTYyallMH,
IpaBWwia TOBeAeHUs U obecneueHus JMYHOW Oe3omacHocTH. DOpPMBI peakUuu Ha
JKCTpEMalIbHYI0 cHUTyaunuto. IIcuxomornyeckass yCTOMYMBOCTb B IKCTPEMAJIBHBIX CHTyalLUsX.
CnacarenbHble paOOThl MpH Ype3BbIYAMHBIX cUTyauusx. OCHOBBI OpraHu3allud aBapUilHO-
criacaTeNbHbIX M JPYI'MX HEOTIOXKHBIX paboT. CrocoObl BeleHMs crmacaTelbHbIX paboT mpu
pa3IM4HBIX BUAAX YPE3BbIYAHHBIX CUTYALUH.

4. Komnerenuuu, popMupyembie B pe3yJbTaTe 0CBOCHHUSA IUCUUIINHBI

o crocoOeH co3aBaTh U MOAJIEPKUBATh OE30MACHBIC YCIOBHS KU3HEACATCIbHOCTH, B TOM
YKCIIC PY BO3HUKHOBCHHUH Ype3Bbruaiiibix curyarnuii (YK-8);
o Croco0eH NPOBOAUTH C COOJIOJIGHHEM HOPM TEXHUKH O€30MaCHOCTH XUMHUYECKUN

OKCIIEPUMEHT, BKJIOYas CHHTE3, aHAM3, W3yYCHHE CTPYKTYpPhl M CBOWCTB BEIIECTB U
MaTepHasoB, HCCIeIOBaHUE MpoiieccoB ¢ ux yuactuem (OITK-2).

5. Iliianupyemble pe3yJbTaThl 00y4eHUs

B pe3ynbraTe 0CBOCHHS TUCIUIUIMHBI CTYICHT I0JI2KEH:

3Hamy:

o IIPUHLIUIIBI 0€30MaCHOCTH KU3HEAEATEIbHOCTH U NOPAIOK IPUMEHEHMSI X B paboTe;

o NPaBOBbIC, HOPMATUBHO-TEXHHYECKHE U OPraHM3alMOHHBIE OCHOBBI 0€30MaCHOCTH
JKU3HEAESITEIbHOCTH, CPEACTBA, METO/IbI TOBBIIIEHUS 0€3011aCHOCTH;

ymembo:

o UAEHTU (UM POBATH OCHOBHBIE ONTACHOCTHU CPEbl OOUTAHUS YETIOBEKA;

o BbIOMpaTh METOAbl 3allMThl OT OIACHOCTEW NpPUMEHUTEIbHO K cdepe cBoell

npodeccCuoHaNbHOM NS TEIbHOCTH;
o BBIOHpATh c1OCOOBI o0ecnedeHrss KOM(OPTHBIX yCIOBHM KU3HEACATEIbHOCTH;
enademp:
o HaBbIKAaMU oOecrieyeHus: 0€30MacHOCTH JKU3HEACATENbHOCTH B TMPOU3BOACTBEHHBIX,
OBITOBBIX YCJIOBUAX U B UPE3BbIUAMHBIX CUTYaLMSIX;
e HaBbIKaMH OKa3aHUs NMEPBOM MEAUIIMHCKON TOMOIIIH.
6. O0mas TPy10€eMKOCTb IMCUMIIJINHBI:
2 3a4eTHbIe enMHUIIBI (72 Yaca).
7. ®opma KOHTPOJIS:
[IpoMexxyTouHas atrecranus — 3auet (2 cem.).

MareMaTruka

1. MecTo qucuMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl
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Hucuunnuna «MaTtematuka» BXOAUT B 0a3oByro uyacth Onoka bl «Jducuuninuss

(Momymm)» kak obsi3arenbHas qucuuiuimia b1.6.14.

2. lesn ocBOCHUS] JUCHUIJIMHBI:

o dbopMHUpoBaHUE Y CTYIAEHTOB OCHOBHBIX NPEICTaBICHUN M MOHATHH (HyHIaMEHTATHHOIO
MaTeMaTU4YecKoro  oOpa3oBaHMs, 3HAHUW  OCHOBHBIX  pa3/ieloB  COBPEMEHHOIO
MaTeMaTUYECKOro aHajau3a U OCHOB JIMHEIHOM anreOpsl;

o oBJa/ieHue 0a30BBIMHU MPUHIMIIAMHU U NpHeMaMu AU} epeHInanbHOro U UHTErPaJIbHOr O
MCYHCIIEHNUS; BBIPaOOTKA HABBIKOB PELICHUS TPAKTUYECKUX 3a/1a4.

3. KpaTkoe coaep:kaHue IMCUMIJINHBI

DJIEeMEHTBbI JIMHEHOH aJredpsnl

Omnepanuu Hag MaTpunamu. Onpenenutend. Panr marpunsl. O6patHas maTpuna. MaTpuyHbie

ypaBHeHUs. MccnenoBanne cucrem JWHEWHBIX ypaBHeHHil. Meron ['aycca. Pemenue cucrem

JMHEWHBIX ypaBHEHUH C momolbslo o0paTHOi Matpuibl. @opmynsl Kpamepa. OnHoponHbie u

HEOJHOPOJHBIE CUCTEMBI JIMHEHHBIX YPaBHEHUM.

BekTopHas anreopa

PaBeHncTBO HampaBiieHHBIX OTpe3koB. [loHsTHE cBOOOAHOrO BekTOpa. CiokKeHHEe BEKTOPOB.

OTHollIeHHE OTpPEe3KOB. YMHOXKEHHE BekTopa Ha uuciio. Koopaunatel Ha npsmoi. JluHeliHas

3aBUCUMOCTb BEKTOPOB. ['eoMeTprueCcKuil CMBICIH JIMHEWHON 3aBUCUMOCTH. ba3uc 1 KoopArHATHI

BEKTOpa. Y CJIOBUS JUHEHHONW 3aBUCUMOCTU BEKTOPOB B KOOPIUHATAX.

KomnuexkcHble yncaa

Omnpenenenne KOMIUIEKCHOrO 4ucia. PasHble (opMmbl KoMILJIeKCHOro uucna. Onepauuu Haj

KOMIIJIEKCHBIMH YUCJIAMM.

DYHKIUU ¥ CIOCOOBI 3a1aHM i

Onpenenenne (yHKIMH. AHAIMTHYECKOE, TaOJMYyHOe M rpaduueckoe 3agaHue (QYHKIUU.

ITorpemnocTtu BBIUMCJIEHUI. Yuciosas M OCJIENOBATEIILHOCTD. IIpenen YN CIIOBON

IIOCJIE0BAaTENbHOCTH. BTOopoil 3amedarensHbeld mpenen. Teopembl o mnpenenax. Ilepsbrid

3aMeuaTenbHbIN npeaen. beckoHeuyHo Mabie n 0€CKOHEYHO OOJbIIHE T CIIUTUINHEIL.

AudPepenunanbHoe ucyucjaeHue

[IponzBoanas ¢yHkuu. Tabnuiia MPOU3BOAHBIX dNIeMEHTapHbIX QyHKIuH. I'eomerpuueckuii u

MEXaHHYeCKUH CMBICT pon3BogHON. HenpepbiBHOCTE yHKIMA. Teopembr Pomns u Jlarpamxa.

[TpousBogHast cinoxHOW M oOpatHoW ¢yHkumiA. duddepenumnan ¢ynknuit. VccnenoBanue

¢byHKIMI ¢ moMoIIbio TPon3BOAHON. AcuMnToThl (GyHKIUH. [locTpoenue rpadukoB GyHKIUIA.

HNHTerpaibHoe HCHHCICHHE

[TepooOpaznas ¢ynkums. CpoiicTBa TnepBooOpa3HOW GyHKIMU. Tabimuia OCHOBHBIX

unterpaynos. Heompenenennelii uHTerpan. OmnpenenenHblii unTerpain. ®opmyna Herorona-

Jleitonunia. OCHOBHBIE METO/IBI MHTErpUpOBaHus. IHTErpupoBaHue palinoHaIbHBIX BHIPAYKEHUH.

WNHTerpupoBaHne MpPpalMOHAIBHBIX BBIPDAKCHHU. VIHTErpupOBaHME TPUTOHOMETPHY €CKUX

BoIpakeHuii. HecoOcTBennblit nHTErpat. [IpuMeHenrne HHTErpasIoB Uil HAXOXKICHUS TUTOLIaIeH,

00beMoB. [IprMeHeHne HHTEerpaIoB sl HAXOXKACHHUS TLTOMIAAN TOBEPXHOCTH.

@OyHKIUM MHOTHX IlepeMeHHBbIX

[Tonstue ¢yHKIMM HECKONbKHX NepeMeHHbIX. ['paduk u JuHUM YpOBHS (GYHKIUH JBYX

nepeMeHHbIX. [Ipenen @ynkuuu B Touke. HenpepplBHOCTh (DyHKIIMM B TOYKE U HAa MHOXECTBE.

YacTasle IIPOU3BOJIHBIE. [Tonusrit nupdepeHnna. JIluneapuzauus GbyHKIMIHA.

HuddepennmpoBanne CI0XKHbIX U HeBHbIX GyHKuu. KacaTenbHas 1 HOpMallb K TOBEPXHOCTH.

YactHpie TPOU3BOAHBIE U NU(PPEpEeHINANBl BBICIIUX MOPSIIKOB. DKCTPeMyM (QYHKIHH IBYX

MEepEMEHHBIX.
4. Komnerenuuu, gopmMmupyembie B pe3yibTaTe 0CBOECHUSI TUCUMILIHHBI

° Croco0eH OCYIIECTBIISITh MOUCK, KPUTHUECKUI aHAIN3 U CHHTE3 HH(GOpPMAIUU, TPUMEHSTh
CHCTEMHBIH IMOAXO/ IS PeIleHus mocTaBiaeHHbIX 3a1a4 (YK-1);

o CrocoOeH TIUIaHUPOBaTh pPabOThl XUMHUYECKOW HAaNpaBICHHOCTH, oOpabaTeiBaTh U

MHTEPIPETUPOBATH NOJIYUEHHBIE PE3YJIbTaThl C UCIIOJb30BAHUEM TEOPETUUYECKUX 3HAHUM U
NPaKTUYECKUX HABBIKOB PELICHUS] MaTeMaTUIeCKuX U pusnueckux 3amau (OITK-4);
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J CIMOCOOCH KCIIOJIb30BaTh CYMIECTBYIOIINE MPOrPaMMHBIC MPOAYKTHI U HH(DOPMAIIHOHHBIE
0a3bl TaHHBIX UL PEIICHUS 3a7a4d TPO(ECCHOHAIBHOM JACATEIbHOCTH C YU4ETOM OCHOBHBIX
TpeboBanuii nHdopmanronnoit 6ezomnacHoctu (OITK-5).

5. IliianupyemMble pe3yJabTaThl 00y4eHuUs1
B pe3ynbraTe 0CBOSHHS JUCHUILUIMHBI CTYACHT 0JI2KEH:

3HAmMb:

o OIIpENIENeHNs], TEOPEMBI, MOAXOAbl K PEUICHHIO 3a/ay U3 OCHOBHBIX DPa3/eioB BbICIIEH
MaTeMaTUKH;

o TEOPETUKO-MHOKECTBEHHbBIE OCHOBBI MAaTEMAaTUYECKUX JUCIIMILINH;

o OCHOBHBIE MaTeMaTHUeCKHe (PYHKIIUU U X CBOWCTBA;

. BBIYUCIMTEIHHBIE U ONlEPALIMOHHBIE METOABI 00pabOTKH YMCIOBBIX BEIUYHH;

o MeTobl AuQdepeHInaIbHOr0 1 MUHTETPaIbHOTO UCUHCIICHUS;

o METOJIbl U HHCTPYMEHTHI IMHEHHOW anreOphl;

ymembo:

o CTporo ¢GopMyIUpOBaTh YTBEPKICHUS U 10Ka3bIBATh TEOPEMBI;

o ONPENENATh AITOPUTMbI U IIPABUIIA JJIS1 BBIIIOJIHEHUS YMCIIEHHBIX PACUETOB;

. aHaJIM3UPOBATHh KOHEUHBIN pe3ynbTaT U 3¢ (PEeKTUBHOCTD peaau3yeMbIX METO/10B;

enademu:

o MaTeMaTUYECKUM ammapaToM W TPUMEHSATh €ro A TOYHBIX © HPHOIMKEHHBIX
(OLIEHOYHBIX) BBIYMCIICHUH;

o CIOCOOHOCTBIO MPEICTABIATh YUCIOBBIE JaHHbIE M pPE3yJbTaTbl B BHJIE€ HAIJISIHBIX
rpauKoB U HarpaMM, MOKa3bIBAIOIINX OCHOBHBIE 3aKOHOMEPHOCTH;

o YMEHHEM CaMOCTOSITENIbHO M0JIb30BAThCS CIIPAaBOYHBIMU MaTepHalaMu;

o HaBbIKaMU MPAKTUYECKOI'0 UCI0JIb30BAHUSI 0a30BBIX 3HAHUI U METOJI0B MAaTEMAaTHKHU.

6. O0masi Tpy10eMKOCTb TUCHHILIUHBI:

6 3auerHbIx eaunull (216 dacos).

7. ®opma KOHTPOJISL:

[TpomexxyTouHas aTrecranus — 3k3amMeHsl (1, 2 cem.).

NudopMannoHHbIe TEXHOJIOTHH B NPOQeCCHOHAIBHOM AeSITEJIbHOCTH

1. MecTo qucuMIuInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
Hucuunnuna «HpopMalMOHHBIE TEXHOJOTUU B MPOPECCHOHANBHON AeATeIbHOCTH »

BXOIUT B 0a30BYy10 yacTh Osioka bl «Jluciuruimabl (Moayiam)» Kak oOs3aTelbHas AMCLHUILUIMHA

b1.b.15.

2. e ocBOCHHMSA THCHUIINHBI:

o BOCIIUTaHUE Yy CTYJEHTOB HMH()OPMAIMOHHOW KYyJIbTYphl, (OPMHUPOBAHUE OTYETIMBOIO
IpPEeACTaBICHUS O POJM 3TOM HAyKM M 3HAHUM O COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUSIX.

3. KpaTkoe cogep:xaHue QM CHUTIHHbBI

Nudopmanus, nHPOPMAINOHHBIE TEXHOJIOTHU

[Tonstue undopmanuu. CoiictBa uHpopmanuu. Bunel unpopmanuu. O6beM U KOJIUYECTBO

uHpopmanuu. Popmbl mpeacTaBieHUs U nepepadn uHopmanuu. IIpenmer unHdopmatuku.

WHdpopManmoHHble TEXHOJIOTMM, JTalbl MX pPa3BUTUS M KIacCHPUKAIMs. DBOJIOLUSA

KOMITBIOTEPHON TEXHUKH.

Cnoco0bI npeacrabieHuss HHGOpMaLuu

Cucrembl cumucnenus. Kopa, koaupoBanue u nexonupoBanue wunHdopmaruu. Komer mms

MIPECTaBICHUS YHUCEIl, CHMBOJIOB M U300pa)KeHU, ayJuo- U Buaeo- nHpopmanuu. CucTeMHbIN

MOJIXO0J] B MOJIETUPOBAHUU cUCTeM. TuIbl HHPOPMAIIMOHHBIX Mozenel. DopMbl MpecTaBICHUS

MH(POPMALIMOHHBIX MOJIETICH.

XpaneHnue u 00padoTKa HH(pOpMALHMHU
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ApxuBanus. Buasl apxuBanuu. Metonsl cxatus uHdopmanuu. VcTopusi pa3BUTHSI CpElCTB
BeruuciutensHoil TexHuku (BT). Ilokomenuss OBM u uX OCHOBHBIE XapaKTEPHCTHKH.
Knaccudukanus coBpemennsix cpencts BT. OcnoBubie Osoku IIK u ux Ha3HaueHwue.
[lepudepuitnpie ycTpoiicTBAa M HMX XapaKTEPUCTHKU. 3allOMUHAIONIME YCTPOMCTBA W UX
XapaKTePUCTUKH.
Texnnyeckue cpeacTBa peajnu3alui HHPOPMALMOHHBIX NPOLECCOB
OneMeHTbl M CTIPYKTypa OCHOBHOM MaMsITH KOMIIbIOTEepa. BHemHue 3arnoMHHaromue
ycTporicTBa. lleHTpanbHblid  mpoueccop. MeToapl MHUHUMHU3AUUHM  JIOTHYECKUX  CXEM.
ApudmeTnueckue U JTOTHIeCKre KoMaHabpl. BzaumopaelictBue ¢ ApyrumMu yctporictBamu. [[pyrue
THUIIbI ADXUTEKTYPbI KOMIIBIOTEPOB.
IIporpammHoe obecneueHue
O0630p mporpammHoro obecnedeHus. OnepariOHHBIE CHCTEMBI. DBOJIOIUS ONEpPAlMOHHBIX
cucreM. BBon-BeiBOA 1 QaitnoBast cucrema. Jlorndeckas u ¢pusnueckas opraHu3amnus GaiaoBoit
cucreMbl. @aiinossie onepauuu. [IpuknaaHoe mporpammHoe obecneuenue. Knaccupukanus
nporpaMMmHoro obecneuenus. [lakeTsl npukiagHeix nporpamMMm. OCHOBBI  HCIOJIb30BAHUS
NPUKIAJAHBIX MPOTpaMM OOIIET0 Ha3HAUYEHUS: TEKCTOBBIX PENAaKTOPOB, AJMEKTPOHHBIX TaOJIMIL,
cucteM ympasieHus 60azamu naHHbiX (CYB/), rpaguueckux peaakTopoB, NaKeThl CTAaHIAPTHBIX
Iporpamm o(pHCHOro Ha3HA4YEHUS.
Mopaesn pemieHus1 QYHKIHOHATBHBIX H BBIYMCJINTEIBHBIX 32124
OcHOBHBIE MOHATHS. MojaenupoBaHue Kak MeTon TMo3HaHusa. Kiaccudukanus BHIOB
MonenupoBaHus. Marematuueckue wmonenu. IlocTpoeHne  MaTeMaTHYECKOM — MOJEINH.
Nudopmanmonnsie monenu. Haznauenwe u BuAbl MHPOPMAIMOHHBIX Mojeneil. OCHOBHbBIE
9Tarnbl KOMIIBIOTEPHOIO MOJEIMPOBAHUS.
Komnbrorepubie ceTr. OCHOBBI 3a1IUTHI HHPOPMALHMHT
Omnpenenenne KOMIBIOTEPHOM CETH U OCHOBHbIE TpPEOOBAHMS, MPEIbSBISEMbIE K CETSM.
Knaccudukanus cereii. Mojaenb B3aUMOJICHCTBUS OTKPBITBIX cHUCTeM. CereBble IPOTOKOJIBI.
Anpecanysi B KOMIbIOTEpHBIX ceTsX. besonacHocts. CereBoe 000pyqOBaHUE U JMHUHU CBSI3H.
CoobmectBo «uTepHer». llomck w mnyOmukanus uHpopmanuu B HMurtepHere. CereBoe
ol1ieHue.
WNndpopmanmonnas crpykrypa Poccuiickoit ®enepanuu. Mnpopmanronnas 6e3onacHocts (Mb)
U ee COCTaBJsIoNe. YTpo3bl 0e30macHOCTH MHpopManuu U ux kiaccudukanus. OCHOBHbIE
BUJIBI 3ammuiaeMoi napopmanuu. [Ipodiaemsr b B MupoBoM coolmiecTBe. 3aKOHOAATEIbHbIE U
WHBIE TIpaBOBBIE aKkThl P®, perymupyrone npaBoBble oTHomeHHs B chepe Mb m 3ammrer
rocynapcTBeHHoM TaiiHbl. Cucrema opraHoB obOecneueHus Wb B P®. AnmuHucrpatuBHO-
npaBoBas M YrojiOBHas OTBETCTBEHHOCTh B HH(popmanuoHHOW cdepe. 3ammra OT
HECaHKIIMOHUPOBAHHOTO BMEIIATENbCTBA B UH(POPMALIMOHHBIE TTPOLECCHI.
AJITOPUTMBI H AJITOPUTMU3ALHUSA
[Tonstue anroputma. IlpencraBnenue anroputma. CosmaHue anroput™a. MrepanuoHHble U
PEKYPCHBHBIE CTPYKTYPBL. D(PPEKTUBHOCTh W MPaBUIBHOCTH anroputMma. [Ipocteimmii sS3bIK
nporpammupoBanus. Mamunel Teiopunra u Ilocta. BerunciauMbie 1 HEBBIYUCIUMBIE (DYHKIIUH.
AnropuTMHYecKas CI0KHOCTh 3a]1ay.
S3bIKN NpOrpaMMHpPOBaHUS
Uctopuueckuii 0630p. KoHnenuuu TpaauiioHHOTo mporpaMMupoBanus. CTPYKTypbl JaHHBIX.
MaccuBbl. Cnucku. Creku. Ouepenu. [peBoBuuHbie CcTpyKTypbl. [Ipoueaypsl u (yHKIHH.
Peanuzanus s3pika. OOBEKTHO-OPUEHTUPOBAHHOE MporpamMmupoBaHue. I[IporpammupoBaHue
rapajuleabHbIX IIPOLIECCOB. JlexsapaTuBHOE IIPOr PAMMHUPOBAHHUE. DIIEMEHTHI
[IPOrpaMMHPOBAHHUS Ha AITOPUTMUYECKOM SI3bIKE BBICOKOTO YPOBHH.

4. Komnerenunu, popmMupyembie B pe3yJabTaTe 0CBOCHUS JMCIUIIIHHBI
o Croco0eH MPUMEHSTh PacueTHO-TEOPETUUECKHE METO/bI JJIsl U3YUYEHHUS! CBOICTB BEIIECTB

Y MPOLECCOB C UX YYaCTHEM C UCIOJIb30BAHUEM COBPEMEHHOMN BBIUYMCIUTEIBHON TEXHUKU
(OIIK-3);
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. CIMOCOOCH KCIIOJIb30BaTh CYIIECTBYIOIINE MPOrPAMMHBIC MPOAYKTHI U MH()OPMAIIMOHHBIC
0a3bl TaHHBIX UL PEIICHUS 3a7a4d TPO(ECCHOHAIBHOM JACATEIbHOCTH C YU4ETOM OCHOBHBIX
TpeboBanuii nHdopmanronnoit 6ezomnacHoctu (OITK-5).

5. Ilianupyemblie pe3yJibTaThl 00y4eHHsI
B pesysbraTe OCBOCHUSI JUCIUILIMHBI CTYACHT A0JIKEH:

3HaAmMb:

o OCHOBHBIE CBEIECHUA O JUCKPETHBIX CTPYKTYypaX, HCHOJIB3yEMBIX B IIEPCOHAIBbHBIX
KOMIIBIOTEPAX;

o OCHOBHBIE aJITOPUTMBI TUIIOBBIX YNCIEHHBIX METO/I0B PELICHHUS MaTEMaTUYECKUX 3a]1a4;

o OJIMH U3 SI3BIKOB [IPOrpaMMHUPOBAHUS;

o CTPYKTYpPY JIOKaJIbHBIX U IJ100aJIbHBIX KOMIIBIOTEPHBIX CETEH;

ymembu:

o NPUMEHSATh MaTeMaTHYeCKUe METOABl TpU pelleHHH MpodeccHOHANbHBIX —3ajad

MOBBIIIEHHOMH CIIOKHOCTH;

° paboTaTh B KQ4€CTBE MOJIB30BATEIIS IEPCOHAIBHOIO KOMITBIOTEPA;

° MCII0JIb30BaTh BHEUTHUE HOCUTENN MHPOPMAIIUU JUIsi OOMEHA JaHHBIMH MEX Iy MallliHAMU;

° CO371aBaTh PE3EepBHBIC KOIUM apPXHMBBI JAHHBIX M MPOrpaMM, HCHOJIB30BATH SI3BIKH U
CHUCTEMBI TPOTPAaMMUPOBAHUS [UIsI pPEUIEHUsT NPOQPECCHOHANBHBIX 3a/aad, padoTaTh C
MPOrPaMMHBIMH CPEICTBAMH OOIIET0 Ha3HAYCHUS;

é1a0emo:

° METOJIaMH  IOCTPOCHUS MaTEMaTUYeCKOH MoJenu MNpodecCHOHAIbHBIX 3a7a4 U
coJiepKaTeIbHONW MHTEPIPETALIMH ITOJYyUYCHHBIX pPe3yJIbTaTOB;

o METOJIaMH MOMCKa U oOMeHa WH(opMalreld B riI00albHBIX U JOKAJbHBIX KOMITBIOTEPHBIX
CeTsIX;
o TEXHUYECKUMHU W TPOTPaMMHBIMU CpEICTBaMU 3allUThl WHGOpMAIMU TMpH paboTe ¢

KOMITBIOTEPHBIMH CHCTEMaMHU, BKJIFOYAast TPHEMbl aHTUBHPYCHOM 3alIUTHI.
6. O0masi Tpy10eMKOCTb TUCHHUILIUHBI:

2 3a4yeTHbIe equHUIbI (72 Jaca).

7. ®opma KOHTPOJIS:

ITpomexxyTouHas aTrectanus — 3k3aMeH (2 ceMm.).

KBanToBasi xumus

1. MecTo nucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Hucnunnmna «KBaHTOBass XUMHs» BXOAUT B 0a30Byr0 yacTh Osoka bl «Jlucrumianasl
(Momynn)» kak obsi3arenbHas qucuurumaa b1.6.16.
2. Ileqiu ocBOEHMS TUCUMILIMHBI:
o 03HAKOMJIEHHE CTYJIEHTOB C OOIIMMHU MPUHIIUIIAMH U METO/IaMH KBAHTOBON XUMHH;
o OBIIJICHHE TEOPETUYECKMMH OCHOBAaMHU METOJOB omucaHus xumudeckoir cBsizu (BC u
MO), npuMeHeHue 3TUX 3HAaHUH NP PEelIeHUH KOHKPETHBIX MPOQecCHOHANbHBIX 3a/1a4.
3. KpaTkoe coaep:kaHue AMCUMUILJINHBI
[IpeameT kBaHTOBOW XMMHHM. MaTeMaTHdecKuii (OpMalM3M KBAaHTOBOW XHMHH. YPaBHCHHE
Mpenunarepa nns MoJekyd. Aauabatuueckoe mpubimxeHue. [1oBepXHOCTh MOTEHIIMAIBHOU
SHEepruu. SlaepHas OUHAMUKAa M pEIIEHHE KOojeOaTesJbHON 3anaduu i siaep. DJIEKTPOHHOE
ypaBHEHUE [Ipenunrepa. OnHO2JIEKTPOHHOE npubIMKEeHuE. IIpencraBienue
MHOT03JIEKTPOHHOW BOJTHOBOUM ()YHKIIMH B BHJIE PA3IOKEHHUS 10 MOJTHOMY KOH(PUTYPAITUOHHOMY
6azucy. Crun. Ilpunnun [Taymu. Jlerepmunant CmdiiTepa. DIeKTpOHHBIE COCTOSHUA. MeTon
Xaprpu-®@oka. I[Togxon MO JIKAO. ba3ucHbsie Habopbl. O030p METOMOB ydyeTa SIEKTPOHHOU
koppesiiuu. Meton ¢yHkiuonana tiotHoctd (DFT). O630p momys?MmupHYecKUX METOJIOB
pacuera.
4. Komnerenuuu, gopmMmupyembie B pe3yjibTaTe 0CBOCHUS AMCUUIIIMHBI:
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CHOCO0EH OCYIIECTBIISITh TOUCK, KPUTHUCCKUN aHAIIN3 U CHHTE3 WH(OPMAIIUH, IPAMCHSTh
CHCTEMHBIH MOAXO I peleHust moctasieHHbIx 3amau (YK-1);

Croco0eH aHAM3UPOBATh U UHTEPIPETUPOBATH PE3YJIBTAThl XUMUUYECKUX YKCIEPUMEHTOB,
HaOmronenuit u usmepennii (OITK-1);

CrocOo0eH TPOBOIUTH C COOJIOJEHMEM HOPM TEXHHKH O€30MaCHOCTH XUMHYECKUUN
OKCIEPUMEHT, BKIIIOYAsh CUHTE3, aHAJIN3, M3yYEHUE CTPYKTYpbl M CBOWCTB BEIIECTB U
MaTepHasoB, HCCIeI0BaHue MmpoiieccoB ¢ ux yyactuem (OITK-2);

CHOCOOEH MPUMEHSTh PAaCUCTHO-TCOPETUICCKUE METOIBI JJISI H3YUCHHS CBOWCTB BEIIECTB U
MPOIECCOB C MX yYaCTHEM C HCIIOJIb30BAaHUEM COBPEMCHHOH BBIYMCIUTEIILHON TEXHUKU
(OIIK-3);

Croco0eH WUCIOJIb30BaTh CYMIECTBYIOIINE MPOTPaMMHbBIC MPOAYKTHl M WH(OPMAIMOHHEBIE
0a3bl JaHHBIX JJIS PEIIeHUs 3a/1a4 MTPOo()ecCHOHALHON IEATEIBHOCTH C y4€TOM OCHOBHBIX
TpeboBanuii nupopmanronnoit 6e3onacuoctu (OIMK-5);

croco0eH MpencTaBsATh Pe3yJbTaThl CBOEH pabOTHI B YCTHOM M NMUCBMEHHOH ¢dopMme B
COOTBETCTBHM C HOPMAMH M NpaBUIAMHU, MPUHATHIMA B TPO(HECCHOHATLHOM COOOIIECTBE
(OIIK-6);

crocoOeH BBIOMpPATh U HCIONB30BATH TEXHUYECKUE CPEICTBA U METOAbI MCIBITAHUNA MJIs
pelIeHus] HCCIeNOBAaTeNbCKUX 3a7ad XHUMHUYECKOH HaIMpaBJIEHHOCTH, IOCTABIEHHBIX
crienuanIucToM 0oJee Boicokor kBanmpukaruu (ITK-1);

croco0eH OKa3bIBaTh MH(DOPMANMOHHYIO MOJICPKKY CIICIHAIMCTaM, OCYIIECTBIISFOIIAM
Hay4dHO-HccienoBareiabekue padors (ITK-2).

5. IliianupyemMble pe3yJibTaThl 00y4eHUs1

B pe3ynbTaTe OCBOCHHUS TUCHMILTUHBI CTYICHT JI0JIKEeH:

3Hamb.:

OCHOBBI KBAHTOBOW XMMMH: 3aKOHBI U ITOJIOKEHUSI KBAHTOBOM MEXAHUKHU B NPUIIOKEHUU K
ATOMHBIM U MOJIEKYJIIPHBIM CHCTEMaM;

HanOonee Ba)KHbIE MOAXOABI M TNPUONIIKEHUS, MCHOJIb3yeMble IJIsI PELICHUS 3a7auu
ONMCAHMA XUMUUECKHX CUCTEM Ha MUKPOCKOIINYECKOM KBAaHTOBOM YPOBHE;

Haubosee pacnpoCTpaHEHHbIE MPUOIMKEHHBIE PpAcueTHbIE CXEMBbl, MPUMEHsSeMble IS
TEOPETUYECKOIO0 M3Y4YEHUs CTPOEHUS M CBOWCTB XMMHYECKHX COEIUHEHUH, HX
B3aWMOJICCTBUI U MPEBPALLICHUN;

COBPEMEHHBIE NIPEJICTABJIECHUS O MPUPOJIE€ XUMHYECKON CBSI3U M POJIM KBAHTOBBIX SIBJICHUI
B XUMHUU;

HauOosee aKTyalbHblE HAIpPaBJIECHUS HCCIEJOBaHUII B COBPEMEHHOW TEOPETUYECKON
XUMHUH;

ymembo:

OPHEHTUPOBATHCSI B OCHOBHBIX MPUOIMKEHHUSIX U MOAXO0JAX, IPUMEHSEMBIX B KBAHTOBOMH
XUMHHU, 8 TaK)KE€ HEePApXUUECKOil cpeie COBPEMEHHBIX KBAaHTOBOXMMHUYECKHX pacyeTHBIX
CXeM;

MOHUMAaTh  MaTeMaTU4YeCKUH  QopManu3M  KBAaHTOBOW  TEOPUM,  HUCIOJb3yEMbIH
B COBPEMEHHOW TEOPETHUECKOH JIUTepaType;

enaoemn:

MOHATHIHBIM aNMapaToM KBAaHTOBOM TEOPUM M TEOPETHUYECKUMHU MPEACTABICHUIMHI
B 00JIACTH KBaHTOBOW XHMHH.

6. O0masi Tpy10eMKOCTb TUCIHILIUHBI:

5 3auernbix equnuIl (180 yacos).

7. ®opma KOHTPOJISL:

[IpoMexxyTouHas arrecranus — sk3ameH (6 ceM.).

Koanouanasa xumus

1. MecTo qucuMILUIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
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Hucuunnuna «KonnmouaHas XuMus» BXOAUT B 0a30BYr0 yacTh Onoka bl «/{ucrumnimien
(Momymm)» kak obsi3arenbHas qucuuruimaa b1.6.17.

2. leab ocBOeHUsI TUCUUMIHHBI:
o OBJIAZICHHE TEOPETHUYECKMMH OCHOBAMHU COBPEMEHHOHN KOJUIOMJHON XUMHU, Pa3TUYHBIMU

ee MEeToJaMHi, IIOHMMaHHUEM 3aKOHOMEpPHOCTEH, ONpeNessIFoIIMX CBOWCTBA BEIIECTB

B TUCIIEPCHOM COCTOSIHMH W ITOBEPXHOCTHBIX SIBJICHUSX B IUCIIEPCHBIX CHUCTEMAX.

3. Kparkoe coaepxaHue JUCHUILINHBI
BBenenue
OCHOBHBIE MOHSATHS KOJUIOUTHOW XMMHH, OOBEKTHI M IeNN u3y4deHus. KoJIoumaHble 4acTHIlbI
U KOJIJIOMJIHBIE CHCTEMBI; KOJUIOMAHOE (JIMCIIEpPCHOE) COCTOsHME BellectBa. KomnuectBeHHOE
OTIpe/IeIeHHE TUCIIEPCHOCTH: NUCIEPCHOCTh U yJleNIbHAs MOBEPXHOCTh, KPUBU3HA ITOBEPXHOCTHU
YacTHI[ IUCTEepCHON (a3pl. Poib TMOBEPXHOCTHBIX SIBJICHHI B Ipoleccax, MPOTEKAIOIINX
B JUCIHEPCHBIX CHCTeMaX. B3anMOCBS3b KOJUIOMIHOW XHUMHUHU C JPYTHMH XUMHUYECKUMHU
JTUCITUTUTMHAMHU, C (PU3UKOHN, OMOJIOTHEH, Te0JIOTHEH, MEeAUITUHON. [ TaBHbIC HOBBIC HAMPABIICHUS
1 00BbEKThl (HAHOCUCTEMBI, MUKPOIMYJIbCUH, OMOKOJIJION/IbI, TOHKUE TIJIEHKU | Jp.), U3ydyaeMble
KOJIJIOMJTHOW XUMHUEM.
IloBepxXHOCTHBIE SIBJIEHUS
Tepmoounamuka n0GepxXHOCMHBIX A6NEHUIL
[ToBepxHocTh pa3aena ¢a3. CBoOogHAS MOBEPXHOCTHASI SHEPrus. [10BepXHOCTHOE HATSKEHHE,
CHJIOBasi M SHEpreTHdeckas TPaKTOBKU. MeTon M30BITOUYHBIX TEPMOAMHAMUYECKUX (YHKIIHMA
noBepxHocTHoro cnosi (I'm66¢c). IloHsTHE O TOBEPXHOCTH pa3peiBa U  pa3iensoei
noBepxHocTH. OOOOIIEHHOE ypaBHEHHE IMEPBOrO0 M BTOPOrO 3aKOHOB TEPMOJIWHAMHKHU JJIS
MoBepXHOCTH paszzaena (a3. M3MeHeHHe MOBEPXHOCTHOTO HATSHKEHUS JKUAKOCTH Ha TPAHMUIIC
C COOCTBEHHBIM IMAapoM B 3aBHCUMOCTH OT TEMIIEPATYphl, KPUTHUYECKas TeMIlepaTypa IO
Menpeneeny.
Kanunnapuvie agnenus
Kanunnspnoe naBnenune. 3akoH Jlamnmaca. 3aBUCHUMOCTh JIaBJ€HHMS Mapa OT KPUBU3HBI
MOBEPXHOCTU KUIAKOCTH. 3akoH Tomcona. KanwmisipHas koHuaeHcanusa. M3oTepmudeckas
MEeperoHKa BEIIECTBA. 3aBUCHMOCTh PACTBOPUMOCTH OT KPWUBH3HBI TOBEPXHOCTH JHCIIEPCHBIX
gactul] (3akoH ['nb6ca-OctBampaa-Opelinanuxa). PaBHoBecHas ¢GopMa KpUCTAUIOB (3aKOH
['n60ca-Kropu-Bynbda). CmauuBanme. KpaeBoit  yron. 3akon  HOnra  (cunoBoit
U DHepreTHuecKkuidl BbBOABI). COOTHOIIEHHE MEXKIy padoTaMd KOTe3WHW W aAre3ud IpH
cmaunBaHuu. KanwiuisipHoe TMOAHSATHE JKUJIKOCTH, YypaBHeHue JKiopeHa, KamwuisipHas
MMOCTOSTHHAS JKUJIKOCTU. M30upaTebHOe CMaYMBaHKUE KaK METOJ XapaKTEPUCTHKU TTOBEPXHOCTEH
TBepABIX Tel (JMuoGMIbHBIX M JHOPOOHBIX). IlosHOe cMauumBaHuEe (TEPMOJUHAMUYECKOE
yCIIOBHUE).
Ilosepxnocmmuule ag1eHUA U MeXAHUYECKUE CEOIICHEA MEEPObIX mel
Pazpymenne u wusMmenbueHue (IUCHEPrUpPOBAHUE) TBEPABIX TeN Kak (DU3HKO-XUMUYECKUN
npoiecc odbpazoBaHusi HOBoOM nosepxHoctu. Teopust I'puddurca, ycinoBue camonpons3BoIbHOIO
pacnpoctpanenus TpemuH. Db dekT Pebunaepa: usmMeHeHre TPOYHOCTH U IUIACTHYHOCTU Kak
CIIEZICTBHE CHUXCHUS MOBEPXHOCTHOM SHEpruu TBEpAbIX Tel. OcHOBHBIE (HOPMBI MPOSBICHUS
addexrTa: 1acTu pUIUpOBaHUE, BO3HUKHOBEHHUE XPYNKOCTH, CaMOIPOU3BOJILHOE
nucneprupoBanue. TepMoauHaMUYecKue ycloBus mpossieHus dddexra Pebunnepa. Bausaue
XUMHUYECKOM TPUPOIBI TBEPABIX TEI M JKHAKOCTEH Ha BO3MOXXHOCTH €ro IPOSIBICHHS.
DNEeKTPOKAMUIUIAPHBIN dPPEKT.
Aocopoyus na nogepxnocmu pazoena a3
AncopOrusi Kak caMOoINpPOU3BOILHOE KOHIIEHTPHUPOBAHUE HA TIOBEPXHOCTH paszena (a3 BEemiecTs,
CHIDKAIOIMMX  MexXdazHoe HaTshkeHHe. OTHOCHUTENBHOCTh  TOHSTHS  «ITOBEPXHOCTHAs
aKTUBHOCTH» (3aBUCUMOCTh OT TPHUPOABI KOHTaKTHpYyrOmuX (a3). [ToBepXHOCTHO-aKTHBHEIC
METaJLIBL.
Tepmonunamuka mporecca afcopOuuu. YpaBHeHue ancop6buun [ub0ca. 3aBUCHMMOCTH
MIOBEPXHOCTHOTO  HaTsHKeHUss OT  KoHueHTpauuu ITAB.  VYpaBrHenme IlInmkosckoro.
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[loBepxHOCTHasT ~ aKTMBHOCTh, €€ HW3MEHEHHMe B  romosiormdyeckux  pspax  I[TAB.
Tepmogunamuueckoe  obOocHoBaHWe  mpaBuia  Ipaybe-lliokmo. PabGora  amcopOrum.
JluHamMu4uecKkuil XxapakTep aJcopOLIMOHHOr0 paBHOBECHS Ha MIOBEPXHOCTHU pazjena pactsop [TIAB
— ra3. YpaBHeHnue JIaHrmropa, ero cBs3b ¢ ypaBHeHusMu ['n66ca, lumkosckoro 1 @pymkuHa.
Crpoenue  moHocioeB  pactBopumMbix  ITAB.  JIByxmepHOe  COCTOSIHME  BelIeCcTBa
B IOBEPXHOCTHOM CJIO€, OpPHUEHTAlUs MOJIEKYJ] B pa3peXEHHbIX U B HACBIIIECHHBIX CIIOSX.
VYpauenue coctosuust Monociost [IAB. Pacuer pazmepos monekyn ITAB.

IToBepxHOCTHBIE nIEHKHM HepacTBOpuMbIX IIAB; moOBepXHOCTHOE [aBiieHME; METOIBI €ro
n3Mmepenus. M3orepmel nByxmepHoro naBieHus. Ancop6uus [IAB na moBepxHocTu pasnena
HECMEIITNBAIIMXCA KukocTel. Axcopoius [IAB 13 pacTBOpOB Ha TOBEPXHOCTH TBEP/BIX TEJL
[IpaBuiio ypaBHUBaHus nonsipHocreld Pebunnepa.

InexmponogepxnocmHuvie A61€HUA 8 OUCNEPCHBIX CUCeMaX

JBoiiHoil snextpuueckuit ciaoi (AIC). Ilpuumnsl oOpazoBanus JIOC. TepmoanHamuueckoe
paBHOBECHE MOBEPXHOCTH pasjena (a3 ¢ yueToM 3JIEKTPUYECKOH 3Hepruu. Mojaenu cTpoeHus
H2C (teopun [I'enmbmrosbua, ['yu-Uenmena, Illtepna, I'psma). M3Menenme moteHImana
B 3aBUCHMOCTH OT pAacCCTOSHUS OT IOBEPXHOCTH i CHJIBHO U chnabo 3apshKEeHHBIX
[IOBEPXHOCTEH; BIMSHUE KOHLUEHTPALMU U 3apsa MOHOB 3JIEKTPOJUTA. DJIEKTPOKUHETUUECKUE
SBJICHUS: 3JEKTpPodOpe3, >SIEKTPOOCMOC, MOTEHLHMAAbl TEYEHHs] U OCENaHus; TEeOopHUs
I'enbMronbua-CMOIyXOBCKOrO.  DJIEKTPOKMHETUYECKUHM IMOTEHLMAJ; TPAaHHULA CKOJIbKCHMUS.
MeTtonb! onpenenaeHus 3J1eKTPOKMHETHUECKOr0 OTEHIaJIa.

KoJssionanble (1UCniepcHbIe) CHCTEMbI

JTuogpoonvie cucmemol

JlucrieprallioHHbBIE METOJbl IOJYYEHHUS JAMCIEPCHBIX CUCTeM (30JIel, 3MyJbCHUIl, II€H,
aspozoneii). Pomp I[TAB B mpomeccax monydeHHs: IucepcHbIX cucrteM. CBsizb pabOThI
JUCIIEPTUPOBaHUsl C TOBEPXHOCTHOM »SHeprueil TBepabix Ten. Mcmosb3oBanue s¢dekra
Pebunnepa nns  ymeHblieHuss paboThl aucneprupoBaHus. KOHIEHCAIIMOHHBIE CIIOCOOBI
MOJY4YEeHUs] AMCHEpcHBIX cucteM. OOpa3oBaHMe 30JIell B MHpOIECCe XMMUYECKUX pEaKIUil.
TepmonnHaMuka TOMOIE€HHOIO M TETEpPOr€HHOro o00pa3oBaHUSl KOJUIOMJIHBIX  YaCTHUI]
mpu  (azoBeix mepexomax l-ro poma (teopusi ['mb66ca-Donbmepa). Pabora obOpasoBaHus
3apoibimieil  HoBoW  ¢a3pl. OOpazoBaHuMe dYacTWll JAMCHEpcHOM (a3el B mporeccax
KpUCTaJUIM3allMd W3 PACTBOPOB, KOHJEHCALMU IEPECHIICHHOrO0 Mapa, KWIEeHHs. MeTozsl
pEryJIMpoBaHMs pa3MEpPOB YaCTULL B AUCIIEPCHBIX CUCTEMAX.

Juogunvnsie oucnepcrnuvie cucmemol

Tepmonnnamuka 00pa30BaHUs JTMO(UITBHBIX KOJUIOMIHBIX CHUCTEM; KpUTEpUi
CaMOIIPOU3BOJILHOTO JY CTIEPTUPOBAHMS (kpuTepuit Pebunnepa-lykuna).
Munemnoobpa3zoBanue B pactBopax [TAB. Kputnueckas KOHIIEHTpalus MULELIO00pa30BaHUs
(KKM), ocroBHbIe MeTozabl omnpenenenns KKM. DMmnupruyeckre 3aKOHOMEPHOCTH H3MEHCHHS
KKM 1 MUHHMManbHOrO 3Ha4€HHUsI MOBEPXHOCTHOIO HATSHDKEHUS HA TPaHULE pasliesla pacTBOp
ITAB — Bo3nyx B romonoruueckux psnaax ITAB. Ctpoenue npsiMbIx U 0OpaTHBIX MHIENT IpU
pa3nuuHbIX KoHIeHTpanusax [IAB. TepmonuHamuka MuIe1000pa3oBaHus: TEMJIOBbIE YPPEKTHI,
ponb THAPO(OOHBIX B3aMMONEWUCTBUN, auarpaMMa (a3oBBIX COCTOSHUHM, TeMIlepaTypHas
3aBucumoctb KKM; touka Kpadra. ComoOunmzanus (KOUIOUIHOE PACTBOPEHUE OPraHUYECKUX
BEILECTB B NPSAMBIX MUIIEILIAX).

Imynbcuu u nenvl

OMynbCHH. DMYIbratopbl, NpuHIUINbl BIOOpa [TAB st crabunm3anuu npsMbIX U OOpaTHBIX
smynbcuit. Ponbs ruapodunsHONMNoduinsHOro 6Oamanca wmodekyiasl [IAB B crabunm3zanun
AMYIIBCHI. DOMYIbCHOHHBIC TICHKU; X CTPOCHHWE W (DAKTOPHI, BIUSIONIME HA YCTOWYUBOCTH
OMYJIBCHOHHBIX TeHOK. OOpameHue ¢a3 B SMyJbCHsIX. TBepible SMyNbraTopbl. MeToasbl
paspymenus smynbcuii. Ilensl. CrpoeHue meH M uX Kiaccuukanus. KpaTHOCTh TieH.
[Tenoob6pazoBaTenu, 3(PQPEeKTUBHOCTh HMX BIUSHUA M CBA3b C TUAPOPUIBHO-TUNO(UIBHBIM
O6amancoM ucnonb3yembix [TAB. BiusHue 31eKTponuToB Ha MEHOOOPa3yIOUIyI0 CIIOCOOHOCTH
ITAB. Ilennsle nieHkH, cTpoeHne, PaKTOPbl yCTOHUUBOCTH. UepHbIe MICHKU.
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Apo3zonu
Knaccudukanus a’spo3oiieil Mo arperaTHOMy COCTOSIHMIO YacTUIl JUCIEpPCHON (a3bl. MeToss
MOJIy4EHUs] W M3MEPEHUs pPa3MEpOB ad3PO30JIbHBIX 4YacTHL. MOJEKYJISIPHO-KMHETHYECKNE
CBOMCTBa a’3p030iiel (BBICOKO- M TPYOOIUCIIEPCHBIX). DJIEKTPHUUYECKHE CBOWCTBA a’poO30JieH,
MPUYMHBl BO3HMKHOBEHHUS 3apsjia Ha IOBEPXHOCTH 4YaCTUL. ArperaTMBHasi YCTONYMBOCTb
aspo3soneil. CiocoObl U 0COOCHHOCTH pa3pylIeHHs a’dpo3oneld. [IpakTuueckoe MCmosib30BaHUe
a’po3oJiel (mpumepsl).
YCcToiYnBOCTh IMCIIEPCHBIX CHCTEM
Ceoumenmayuonnasn ycmou4ueoCcmas
MonekynsipHO-KMHETUYECKHEe CBOWCTBAa JucrnepcHbIXx cucteM. Juddy3us B KOIIOHIHBIX
cuctemax. 3akoH OWHmTedHa. CeAMMEHTAlMOHHBIM aHadu3 TMOJUAUCIEPCHBIX CHCTEM.
Koncranra cequmentanuu. JuddepeHnuansaas KpuBasi pacpeneiIeHus YacThIl 10 pa3Mepam;
WHTErpajibHas KpUBas; MOCTPOEHHME UX M3 JaHHBIX M0 KHWHETUKE HAKOIUIGHHsSI OCaJKa.
CenuMeHTaMOHHO-TH( (Hy3HOHHOE pABHOBECHE.
Azpezamuenasn ycmoiiuugocmsp
Teopus ycroriunBoctu ruapodooHbix 30iel (Teopus JJJIDO). TepmoguHaMuKa TOHKHX TUICHOK.
PacknmuuBaromee nasiieHue no Jlepsaruny. MonekyisipHas COCTaBIIAIOIIAS PACKIMHUBAIOLIETO
JMABICHUS. YUYeT MOJEKYJISIPHOW MPHUPOALl KOHTAKTUPYIOIKX (a3, i TOHKUX TJIEHOK
1 chepudecKux YacTHIl. DJIEKTPOCTATUYECKAsl COCTAaBJSIIONIAsl PACKIMHMBAIOLIETO JABJICHMUS.
3aBUCHMOCTb SHEPTrUU B3aUMOCHCTBHS YaCTHII TUCIEPCHON (Pa3bl OT paCcCTOSHUS MEXAY HUMHU.
OcHOBHBIE (DaKTOpHI, BIUSIONIME HA arperaTUBHYIO YCTOWYHBOCTb JHCIEPCHBIX CHCTEM.
CrtpykTypHO-MexaHU4eckuii bapbep (Teopus Pebunnepa).
Koazynauyusa 30n1eii anekmpoaumamu
[Topor koarynsnuu; 3aBUCUMOCTb KPUTHYECKOW KOHLIEHTpAlMU JJIEKTPOJIUTa OT pa3Mepa
u 3apsga kKoaryiaupyromero woHa (mpaBwio Illyneue-I'apam). AHTaroHW3sM © CHHEPrU3M
B JICHCTBUU DJIEKTPOJMTOB Ha Ipoliecc Koarysauuu. Koarynsust cuiibHO U cabo 3apsbKEeHHBIX
3oiell  (KOHIIEHTpPAIlMOHHAs ¥ HeWTpanu3anuoHHas Koarynsaus). OOocHOBaHHME MpaBUIIa
Mynee-Tapau u xputepus Ditnepca-Kopda B Teopun JJIDO. Kunernka koarymsimun. Teopust
obIcTpoii Koarynauuu (CMOTyXOBCKHIT); OCHOBHBIE TOJIOKEHUS TEOPUN MEJIIEHHOM Koaryisaiuu
(H.®Dykc).
OcHogbl Pu3uKo-XUMUUECKOU MEXAHUKU
3aKOHOMEPHOCTH TEYEHUs CBOOOIHO-AMCIEPCHBIX CHUCTEM IMOJA JEHCTBUEM MPHIIOKEHHOTO
naBieHusd. 3akoH HpioToHa. BimsHue KoHIeHTpanmuu U (OPMBI YaCTHI[ JUCIIEPCHOHN (ha3bl
Ha 3aKOHOMEPHOCTH Te4eHHUs (3akoH OHTeiiHa). CTpyKTypooOpa3oBaHHME B JUCIEPCHBIX
cuctemMax. BO3HMKHOBEHHE M PAa3BUTHE NPOCTPAHCTBEHHBIX CTPYKTyp. lIpupona KoHTakTOB
MEXIy dJeMeHTaMu CcTpyKTyp. [lepuomuueckue ctpykTypsl. OOpa3oBaHME U CBOICTBA TeleH.
Onucanue AMCIEPCHBIX CUCTEM Ha OCHOBE peosiornyeckux mopeneil (Makcpenna, KensBuHa,
bunrama, [lIsenosa). [lonnas peonorudeckast Kpupas.
Koanonano-xumMuyeckue 0CHOBbI OXPAHbI MPUPO/IbI
Oxpana npuponbl. MeTonbl OUUCTKH TPUPOIHBIX U CTOYHBIX BOJ, OCHOBAaHHBIE Ha U3MEHEHUU
arperaTMBHOM M CEJUMEHTALMOHHON YCTOMYMBOCTH JUCIEPCHBIX cucTeM ['erepokoarynsuus
KaKk METOA paslelieHus aucrnepcuil; mukpodmorauusa. Ponp aj’po3onell B 3arps3HEHUU
OKPYXaroIlenl cpebl.

4. Komnerenuuu, gopmupyembie B pe3yabTaTe 0CBOCHUS] JUCUMILIHHBI

o CHoco0eH OCYyIIeCTBISTh MOUCK, KPUTHUECKUN aHANN3 U CUHTE3 WH(OpMAIlUU, IPUMEHSATh
CHCTEMHBIH IMOAXO/ IS PEIIeHus mocTaBiaeHHbIX 3a1a4 (YK-1);

o CIOCOOCH aHAM3UPOBATh M UHTEPIPETHPOBATh PE3YJIbTAThl XUMUYIECKUX IKCIIEPHMEHTOB,
HaOmoaeHuit u u3mepennii (OITK-1);

o CcrocoOeH TPOBOAWTH C COONIOJCHHEM HOPM TEXHHKH O€30MacCHOCTH XHMHYECKHMA

OKCIIEPUMEHT, BKJIIOYasi CHHTE3, aHAIM3, M3yYCHHE CTPYKTYpPbl M CBOWCTB BEIECTB U
MaTepHasoB, HCCIeI0BaHME MpoiieccoB ¢ ux yuactuem (OITK-2);
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CroCO0eH MPUMEHSITh PACUETHO-TEOPETHUECKIE METO/IbI JJIsl H3yUCHHs CBONCTB BEIIECTB U
MPOIIECCOB C UX YYACTHEM C HCIIOJIh30BAHHEM COBPEMEHHOHN BBIUMCIMTEIBHON TEXHUKHU
(OIIK-3);

CroCcO0eH HMCMOJIb30BaTh CYIIECTBYIOIIME MPOTPAMMHBIE TMPOAYKTHI U WHGOPMAIIMOHHBIE
0a3bl TaHHBIX JJIS PEIICHUS 3a71a4 MPOPECCHOHAIBHON EATELHOCTH C YIETOM OCHOBHBIX
tpeboBanuii nudopmanronnoi 6esomnacuoctu (OITK-5);

CrocoOeH MPeNCTaBIsATh Pe3yJbTaThl CBOCH pabOTHI B YCTHOM M MUCHMEHHOH ¢dopMme B
COOTBETCTBHH C HOPMAMH H MPaBUJIAMH, MPUHATHIMU B MPOPECCHOHATEHOM COO0OIIIecTBe
(OIIK-6);

croco0eH BBIOMPATh M HCIIOIB30BaTh TEXHUYECKUE CPEICTBA U METOABI MCIBITAHUHA JIJIs
pEIICHHs] HCCJICAOBATEIbCKUX 3a7a4 XWMHYECKOW HAIMpaBJICHHOCTH, TIOCTABJICHHBIX
crieruanucTom 0osiee Boicokoit kBamupukanuu ([TK-1);

Croco0eH OKa3bIBaTh MH(POPMAIMOHHYIO MOJACPKKY CHEIUATHCTaM, OCYIIECTBIISIOIMINUM
Hay4YHO-HccienoBarenbekue padotsl (ITK-2).

5. [Inanupyemble pe3yJabTaTbl 00y4eHHs

B pe3ynbTaTe 0CBOECHUS JUCHUIIIIMHBI CTYAEHT J10JIKEeH:

3HAmMb:

MECTO M pOJIb KOJUIOMJHOM XMMHUHU B II€JIOCTHOM CHCTEME 3HAaHUMH, €€ B3aUMOCBS3b C
JpyTUMU HayKaMH;

MOHATUS, ONIPEIETICHMSI, TEPMHUHBI, UCIIOJIb3YIOIMECS B KypCe KOJUIOUTHON XUMUMY;
oco0ble CBOWCTBA MOBEPXHOCTEN pasnena ¢as;

3aKOHOMEpHOCTH azacopOoruu [TAB u BiausHUM ancopOLIMOHHBIX CJIOEB Ha CBOWMCTBA
JUCIIEPCHBIX CUCTEM;

modubHbIe U TMO0GOOHBIE JUCTIEPCHBIE CUCTEMBI, X CBOMCTBA U IPUMEHEHUE;

OCHOBBI (PU3HKO-XUMHUYECKOM MEXaHUKH;

KOJIJIOUTHO-XMMHYECKHE OCHOBBI OXPaHbI IPUPOBIL.

ymembo:

HNPUMEHATH OCHOBHBIC MTOJIOKEHHSI U TIOHATHSI KOJUTOUIHON XUMHH;

UCMOJIb30BaTh MOJYyYEHHbIE SKCIIEpUMEHTaIbHbIE JaHHbIE, 0000IIaTh W JIeNaTh BBIBOJbI
U3 MPAaKTUYECKOM paboThI;

CHUCTEMAaTU3UPOBATh MOJYYEHHbIEC 3HAHMS U UCIIOJIb30BaTh UX JJI PEIHICHUS] KOHKPETHBIX
3aj1a4, BCTPEYAIOIMMXCs B IIpoliecce yaeOHOH e TeTbHOCTH.

BJIAJ€Th:

OCHOBaMHU Y4€HHs 00 YCTOWYUBOCTU AUCIIEPCHBIX CUCTEM;

pacueTHBIMU METO/IaMH KOJIMYECTBEHHOTO ONMCAHUS JTUCIIEPCHBIX CUCTEM;

PSIIOM METO/IOB HCCIENOBaHMUs AMCHEPCHBIX cucTeM, ajacopoumu ITIAB Ha pazmmyHBIX
MOBEPXHOCTSAX pazzaena ¢as.

6. O0masi Tpy10eMKOCTb TUCHMILINHBI:

5 3auetnbix eaunuil (180 yacon).

7. ®opMa KOHTPOJIsA:

[TpomexxyTouHas aTrecranus — 3k3ameH (7 cem.).

XumMus OMOreHHBIX 2JIEMEHTOB

1. MecTo nucuunainHbl (MO1yJisl) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
HucnunnmHa «XuMUs OWOTEHHBIX JJIEMEHTOB» BXOAUT B 0a3oByr0 dacTth Osoka bl

«ucnumnmaer (Moyn)» Kak oOsi3aTensHas quciunianHa b1.5.18.

2. lleab ocBOEHMSI AMCIHUTIIMHBI:
yriryOJieHue 3HaHUI CTYZEHTOB IO OCHOBHBIM pa3jieiaM HEOPTraHNIECKOW XUMHUH.
3. KpaTkoe cogep:kaHue q1uCUMNJINHBI

XuMH4ecKue 3J1eMeHThI 0nocdepsbl
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PacnipocTpaHHEHOCTH (KJIapKH) XUMHUYECKUX 3JIEMEHTOB B MpHpoje. Makpo- U MUKPO3JIEMEHThI
B CpeJie U B OpraHu3Me uesiopeka. Tonorpadus BakHeH X OMOTr€HHbIX 3JIEMEHTOB B OpraHu3Me
yenoBeka. buosiornueckas pojb XUMUYECKHMX JJIEMEHTOB B OpraHu3Me. 3aKOHOMEpPHOCTU
pacrpeseneHusi OMOreHHBIX JJIEMEHTOB 1Mo S-, P-, d-, f- OokaM meproOaUYEecKON CHCTEMBI
anemenToB JI.M. MenneneeBa. UenoBek u Oouochepa. TexHuueckuii mporpecc U OKpyKaromas
cpena. IKoJIorusl.
S-JJIeMeHThI U UX COeIMHECHUS
OO6mrast xapakTepucTHKa S-3JieMeHTOB. Bomopon u ero coenuHeHus. O0mas xapakTepucTuka S-
aneMmeHToB |A - rpynmnsl. lenounsie metanisl. buonornyeckas posis S-3aemMeHToB |A — rpynmsl.
O6mrast xapaktepuctuka S-amemeHToB IIA — rpynmel.  IllenodHo-3emMenbHBIE  METaUTBL
buonornueckas pois S-3mementos || A — rpynmsl.
d-DJieMeHTBI M MX COeTHHEHHSI
OOmas xapakrepucrtuka O-amemenToB. OOmiast xapakrepuctuka d-snementoB VIb - rpynmsbl.
buonoruueckast poss d-anementoB VIb — rpynmer. O6rmas xapaktepuctuka d-amemento VIIB
— rpynnsl. buonornyeckas ponb coequHeHui Maprania. OOmas xapakTeprucTuka d-3JeMeHTOB
VIIIB — rpynmsl. Buonoruueckas pons d-31eMeHTOB cemelicTBa jxene3a. O0Imas XxapakTeprcTHKa
d-snementoB | bB- rpynmel. Buonorudeckas pons d-anmemenTtoB 1b- rpymmel. O61mas
xapaktepucrtuka d-anemenToB |1b- rpynmel. buonornueckas posnp d-anementoB |1B- rpymnmsr
CeMeNCTBO IIIATUHBI.
p-D1eMeHTHI U X COeJUHEHHUSI
OO6mrast xapakTepucTuka pP-3seMeHToB. OOmas xapakrepuctuka pP-asieMmeHToB |IIA - rpynmsbl
buonornueckas ponb p-anemerToB |HIA — rpynmbel. O61as xapakrepuctuka pP-sinemeHToB VA —
rpynnbl. buonorudeckas ponb xapakrtepucruka p-anemeHtoB VA — rpynmel. OOmas
XapakTepucTtuka p-aaeMmenToB VA — rpynnsl. buonoruueckas posnb p-aneMeHToB VA — rpynimsl.
Obmas xapakrepuctuka p-anemeHToB VIA- rpynnel. Xanbkorensl. buonoruueckas poib p-
anemenToB VIA- rpynmbel. O0masi xapakrepuctuka pP-snemeHToB VIIA- rpymmel. ["amoreHsi.
buonorunueckas pons p-anementoB VIIA- rpynimsl.

4. Komnerenunu, popmMupyembie B pe3yJabTaTe 0CBOCHUS JMCIUIIIHHBI

o Croco0eH OCYyIIEeCTBIIATh ONUCK, KpUTUUECKUH aHaJIu3 ¥ CUHTE3 WH(OpMaLuK, TPUMEHSTh
CHCTEMHBIH MOIXO/ ISl pEeIIeHNUs mocTaBieHHbIX 3a1a4d (YK-1);
o croco0eH aHaJM3UPOBATh U UHTEPIPETUPOBATh PE3yIbTaThl XUMUYECKHX IKCIIEPUMEHTOB,

HaOmoaeHuit u u3mepennii (OITK-1);

. CIIOCOOCH TPOBOIUTH C COOJIOJCHHEM HOPM TEXHUKH O€30MacHOCTH XHMHUYECKHM
OKCIIEPUMEHT, BKJIOYAs CHHTE3, aHAIN3, M3yYEHHE CTPYKTYpPHl M CBOWCTB BEIECTB U
MaTepHasoB, HCCIeI0BaHME MpoiieccoB ¢ ux yuactuem (OITK-2);

o Croco0eH MPUMEHATh PacueTHO-TEOPETUYECKIE METOIbI JJIsl U3YUEHHs CBOMCTB BEIIECTB U
MPOIIECCOB C MX yYacTHEM C HCIOJIb30BAHUEM COBPEMEHHOH BBIYMCIMTEIHLHONW TEXHUKU
(OIIK-3);

J CIIOCOOCH HCIIOJB30BATh CYHIECTBYIOIINE MPOrPAMMHBIE MPOAYKTHI M WH(OpPMAIOHHBIE
0a3pl TaHHBIX JUTS pPEIIeHUs 3a7ad Npo(eCCHOHABHOMN JAeATEIbHOCTH C yY€TOM OCHOBHBIX
TpeboBanuit nHGopmanronHoi o6e3omnacaoctu (OITK-5);

o CHoco0eH Mpe/CTaBATh Pe3yJbTaThl CBOEH pabOThl B YCTHOM M NMHUCBbMEHHOH ¢Gopme B
COOTBETCTBHH C HOPMAaMH W MpPaBUJIAMH, IPUHATHIMH B MPO(ECCHOHATEHOM COOOIIECTBE
(OIIK-6);

o crocobeH OKa3blBaTh MH()OPMALMOHHYIO MOJACPKKY CIIEIHUATICTaM, OCYIIECTBIISIFOIINM
Hay4yHO-ucciaenoBarenbckue paborsl (ITK-2).

5. IliianupyemMble pe3yJibTaThl 00y4eHUs
B pe3ynbraTe 0OCBOCHHS JUCHUTUIMHBI CTYACHT T0JI2KeH:

3HamMb:
o CBOﬁCTBa 6I/IOFGHHBIX XUMHUUYCCKHUX 3JIEMCHTOB B CBSI3H C UX ITOJIOKCHUEM B nepnonnqecxoﬁ
TaOIHIIE;

® OCHOBBI COBPpEMCHHBIX METOJJOB XUMHYCCKOI'O U (bI/IBI/IKO-XI/IMI/ILIeCKOFO aHaJIn3a,
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® MCTPOJOTMYCCKHUEC OCHOBBLI KOHTPOJIA PE3YJILTATOB aHAJIM3a, (1)I/I3I/I‘-IGCKI/IG SIBJICHUSA B XKUBBIX

OpraHHU3Max;

® [PUMEHEHHWE OCHOBHBIX IMOJIOXXEHUIN TEOPUN pPACTBOPOB, KHHETHUKH, KaTaanu3a, XUMHUYECKOTO
paBHOBECHS,

° HpI/IHIII/IHBI KAa4CCTBCHHOI'O aHaJIn3a OCHOBHBIX KJIACCOB HGOpFaHI/ILIeCKI/IX nu OpFaHquCKHX
COeTMHEHUII;

® OCHOBBl METOJAa I'PaBUMETPHUU, MHCTPYMEHTAJIBHBIX METOJOB KOJMYECTBEHHOI'O aHAJU3a,
(bopMyIBI pacueTa KOHIIGHTPALUHU O PEAeIEHHOTO BEIIECTBA.
ymembp:
® TI0Jb30BATHCS CIPABOYHON XMMUYECKON JIMTEPATYPON, HAYUHOU, IEPUOIUYECKON U JIp.;
e pelaTh pacyeTHbIE 3a7a4 10 3aJaHHBIM TEMaM;
® BBINOJHATH MOJATOTOBUTENBHBIE U OCHOBHBIC OINEPAlMU NMPH MPOBEICHUU XMUMHUYECKOTO, B
TOM YHCJIe aHATUTHYECKOT'0 AKCIEPHUMEHTA;
e paboTaTb Ha COBpPEMEHHBIX MpubOpax, NpeJHA3HAYEHHbIX M1 (PU3UKO-XUMUYECKUX
Hccieq0BaHuM U aHAJIN3a,
e omnpenenarb GU3NKO-XMMUUYECKHE KOHCTAaHThI BEILECTB;
® paccuuThIBaTh U TOTOBUTH PACTBOPHI 3aJJaHHON KOHIIEHTPALUH;
® [IPOBOJUTH CTATUCTUYECKYIO 00pabOTKY pe3yJIbTaTOB aHAJIM3A.
enadembu:
® JIOTMKOM XMMHYECKOI'0 MBIIIJICHMUS;
® 3HaHUAMM 00 OCHOBHBIX XUMHYECKUX 3aKOHAX M UX HUCIOJIb30BAHUM;
® METOJaMH aHAIUTUYECKOH XUMMHU, TEXHUKON (PUIBTPOBAHMSA, KPUCTAIUIN3AINH, [1€PETOHKHY,
BO3TOHKH, SKCTPAKIUH, XpoMaTorpaduu u ap.;
e METOJMKaMU ONpeAeseHUs] XUMUYECKOr 0 COCTaBa;
e HaBBIKAMU HaNUCaHUS pedepaToB U CAMOCTOATEILHBIX pabOT IO XUMUHU.
6. O0masi Tpy10eMKOCTH JUCUMILIUHBI:
7 3adyetHbIX eaunuIl (252 daca).
7. ®opma KOHTPOJIS:
[TpomexxyTouHas aTrectanus — 3k3ameH (8 cem.).

Pycckuii fA3bIK M KYJIbTYpa peuu

1. MecTo nucuunInHbI (MO1YJisl) B CTPYKTYpe 00pa3oBaTe/IbHONH NPOrpaMmbl
JucuunnuHa «Pycckuil s3bIK M KyJbTypa peun» BXOAUT B 0a30By0 dacTh Omoka bl
«Aucnunmmael (Moayn)» Kak obsi3atenbHas auciurmia b1.6.19.
2. e ocBOCHHMSA THCHUIINHBI:
e [IOBBIIIEHHE PEYEBON I'PAMOTHOCTH CTYJ€HTOB (KaK MUCbMEHHOMN, TaK U YCTHOMN);
3. KpaTkoe coaep:kanue A1MCUUIINHBI
Kyabtypa peun. OcHOBHbIE NOHATHS Kypca
S3b1K ¥ peub. OyHKINHU A3bIKA. EQUHNLBI A3bIKa. Y POBHU SA3bIKA.
ITonsiTHE COBPEMEHHOT0 PYCCKOI'0 JIUTEPATYPHOI'O A3bIKA
Pyccknii s3bIK B COBPEMEHHOM MHpe. Pa3HOBHUAHOCTM PYCCKOTO HAIMOHAJIBHOIO S3BIKA:
IMANeKT, IPOCTOpeure, >KaproH. JlutepaTypHblil sS3bIK Kak BbIcIIas (OopMa CyNIECTBOBAHHUS
A3BIKA.
HopMbI COBpEMEHHOI0 PyCCKOI0 JIUTEPATYPHOIO SI3bIKA
@doHeTHUECKHE  HOPMBL:  OpdodMHUecKHe U aKIEHTOoJOruyeckue Hopmbl.  Hopwmbl
clloBOynoTpebseHusl. YnorpeOjeHne CHHOHUMOB, aHTOHUMOB, OMOHMMOB, ITAPOHMMOB B PEUH.
VYnotpeGneHne HHOSA3BIYHOM JIeKCHMKU. [IpHUuMHBI BO3HUKHOBEHHUS pEUEBBIX OLIMOOK.
TaBTosOrKs ¥ IICOHA3M.
DOYHKIHOHAJIBHBIE CTHJIH PYCCKOTI0 S3bIKA
PasroBopHast peub B cucteMe (DYHKIIMOHAJIBHBIX Pa3HOBHIHOCTEH PYCCKOTO JIUTEPaTYpPHOTO
A3bIKa. YCIIOBUS (PYHKIMOHHPOBAHUS PAa3TOBOPHOM peuH, poOJib BHESI3BIKOBBIX (HaKTOPOB.
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Hayunspnii ctunp. Crneunduka HMCIONb30BaHUS 3JIEMEHTOB PA3NWYHBIX S3BIKOBBIX YPOBHEW B
HayyHOW peuu. PeueBble HOpMBbI yueOHOW M HaydHOH cdepbl nearenbHocTH. OQUIMAIBHO-
JIeNTIOBOM CTUJIb, cdepa ero GyHKIHOHUPOBAHUS, )KAHPOBOE pa3HooOpas3ue. S3bIKoBbIe (GOPMYJIbI
ounranbHBIX TOKyMEHTOB. [IpaBuia opopmiieHus 1OKyMeHTOB. PedeBoii ITUKET B JOKYMEHTE.
Oparopckas peub
OcobeHHOCTH YCTHOH myOauuHOM peur. OpaTop ¥ ero ayauTopus. [loaroroBka pedu: BHIOOD
TEMBI, 11eJIb PEUH, TOUCK MaTepuaja, Hayajao, pa3BepThIBAHUE, 3aBEPILICHUE PEUU.
4. Komnerenuuu, gopmupyembie B pe3yjbTaTe 0CBOCHUS IMCHUIINHBI
o Croco0eH OCYIIECTBIATH JENOBYI0 KOMMYHHKAIIMIO B YCTHOM M MUChMEHHOH (hopmax Ha
rocyaapcTBeHHOM si3bike Poccuiickoii deneparuu 1 HHOCTpaHHbBIX s3bikax (YK-4).
5. Ilmanupyemble pe3yJibTaThl 00y4eHuUst
B pe3ynbpTaTe 0CBOCHUS TUCHMILIUHBI CTYICHT 10JIKEeH:
3Hamy:
o (YHKLIMH 5A3BIKA U PEUU;
o HOPMBI JINTEPATYPHOI'O A3bIKA;
o (byHKIMOHATIbHBIE CTUITH S3bIKA;
ymembv:
. c00J110/1aTh HOPMBI COBPEMEHHOI'O PYCCKOI'0 JIMTEPATYPHOT O SI3bIKA;
o CTPOUTH TEKCT Pa3HbIX CTHUJIEH;
o CTPOUTDH TEKCT Pa3HBIX )KAHPOB;
o UCTONB30BaTh  TMOJYYEHHbIE  3HAHUA B MPOQECCHOHATIbHON  JAESITEeNbHOCTH,
B MEKJIMYHOCTHOM OOIICHHH;
enademu:
o CHOCOOHOCTBIO K JIETIOBOM KOMMYHHKAIIUU B TIpodecCHoHaNbHOM cdepe.
6. O0mas TPy10€eMKOCTb IMCUMIIJINHBI:
2 3a4eTHbIe eMHUIBI (72 Yaca).
7. ®opMa KOHTPOJIs:
[IpomexxyTouHas arrecranus — 3auet (1 cem.).

IIpaBoBeaenue

1. MecTo qucuMIuInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Hucnunmna «[IpaBoBenenue» BxoauT B 0a30oByr0 4yacth Osioka bl «/lucuumimHbr
(Momymm)» kak oOs3aTenbHas aucuunanaa b1.5.20.

2. lle1u ocBOCHMS TUCHUTINHBI:

. dbopMUpOBaHUE Ha4YaJbHOTO (PyHIaMEHTa IMPABOBOI'O CO3HAHUS W IMPABOBOU KYJBTYpPBI
MOJIOJOTO IOKOJIEHUS, LEJIOCTHOTrO IIPEICTaBICHUS O TIOCYJapCTBEHHO-IIPABOBBIX
ABJICHUSIX, UTPAIOLIMX BEAYIIYIO POJIb B PETYJIMPOBAHUN KU3HU COBPEMEHHOIO O0IECTBA;

o dbopMHUpoBaHUE YBaKUTEIBHOIO OTHOLICHUS K TOCYJapCTBEHHO-TIPABOBBIM MHCTHTYTaM U
0CO3HAHUS HEOOXOAMMOCTH MPHOOPETEHUS TPABOBBIX 3HAHHUIA;

o OBJIAZICHHE MPAKTUYECKUMH HaBbIKAMH U IpHEMaMM, HEOOXOIMMBIMU B Oyayien
po(hecCHOHAIbHON U COLUAIBHOM J1€ATEIbHOCTH

o BOCIIUTAaHUE OTBETCTBEHHOCTH 32 CBOE MOBEJCHHE B 0OIIIECTRE.

3. KpaTkoe cogep:xaHue 11 CHUATIHHbBI

OO0ume noJ10KeHHUS 0 TOCYAAPCTBE U NPaBe

OcHoenble nonamus o 2ocyoapcmee

[lonstne u mnpuszHaku rocygapcrBa (OCHOBHbIE, (aKylIbTaTUBHblE Npu3Haku). CylIHOCTb

rocynapcTBa: kimaccoBblii moaxon (mosunuu K. Mapkca, ®. Durensca, B.U. Jleanna), obmie-

cormanbHbiil moaxox (mosurnuu Jl. Jlokka, T. Jxxeddepcona, J. Junpo, XK-XK Pycco). Teopun

MPOUCXOXKIeHUsI TocynapcTBa. [loHsaTHe u snmemMeHTsl (GopMbl rocyaapcTBa. Dopma mpaBiIeHUS:

noHsTue, Bubl. ['ocynapcTBeHHBIN (MTOTUTUYECKUI) PEXKHIM.

OcHognvle nonamus o npaee
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IIpaBo B cucteme conuanbHbIX HOpM. Teopuu mpoucxokiaeHus npasa. lloHdaTue m npusHaku
npaBa. Mcrounuku mnpaBa. HopmaTuBHO-IIpaBOBOM AaKT: MOHATHE, NpU3HAKW, BuAbl. Hopma
IpaBa: MOHATUE, IPU3HAKK, CTPYKTypa, BuAbl. Cucrema mpaBa. Peanusanus npaBa: HOHATHE,
¢dopmbl, npusHaku. [Ipumenenue npasa.
KoncTurynnonsnoe npaso
IIpenmer, MeTOA  KOHCTUTYLHMOHHOIO IpaBa. VCTOYHMKM KOHCTUTYLIMOHHOI'O IIpaBa.
HopmatuBHO-TIpaBOBBIe aKThl: KOHCTUTYLus P®, ¢enepanbHble KOHCTUTYLHOHHbBIE 3aKOHBI,
(denepanpHble 3aKOHBI, 3aKOHBI CyOBeKTOB P®. Ilon3axonHbie akThl: ykaswl [Ipesunenra PO,
noctaHoByieHus [IpaButensctBa PD, BenoMcTBeHHbIE Moa3akoHHbIE akThl. KoHctutynus PO,
OCHOBHBI€ YEpPThI: BEPXOBEHCTBO, CTAOUIJIBHOCTh, HAPOAHOCTh, PEAIbHOCTD.
AJIMUHHCTPATHUBHOE NIPAaBO
ITonsiTie ¥ MECTO aAMUHUCTPATUBHOIO IIpaBa B CUCTEME HOpUAMYECKUX HayK. [loHATHE M
CTpYKTypa aJAMMHHMCTPATHUBHBIX IPAaBOOTHOUIEHUH. AJMUHHUCTPAaTHUBHAs OTBETCTBEHHOCTD.
[Ipon3BOACTBO MO AMUHUCTPATUBHBIM JieJIaM. AJIMUHUCTPATUBHBIN MTpoOLIECC.
I'pa:xxnanckoe npaso
Hcrounnku rpaxkaanckoro npasa. IloHsTHE rpaskaHCKOro mpaBa U MECTO I'PAKJAaHCKOrO IpaBa
B CHCTEME HOpuANYecKMX HaykK. [loHsATHEe M CTpyKTypa TIpa)XxIaHCKAX IPaBOOTHOILIEHUMN.
CyOBeKThl rpaskJaHCKUX ITpaBooTHOLIEHHH. [IpaBo coOCTBEHHOCTH U €ro 3alIuTa.
YroJsioBHOE IPaBo
VYTo10BHOE NpaBO, €r0 MECTO B CUCTEME IOPUAMYECKUX HayK [IpMHLUIBI yroJOBHOrO Ipasa.
ITonarue yromoBHoro 3akoHa. IlonsTue, nmpuszHaku u kateropuum npecrymieHuid. Cocras
IIPECTYIJICHUS.
TpynoBoe nmpaso
[IpenmeTr TpynoBoro mpaBa, €ro HpuHUMIBL. TpynoBoil noroBop. PaGouee Bpems u Bpems
orabixa. Oxpana Tpyna. Jucuuiugea Tpya.
Cemeiinoe npaso
[Tonarue cemelinoro npasa. I[IpuHUMNIBI ceMelHOro 3akoHoaaTesbCcTBa. llopsmok u ycinoBus
3aKIIIOUYEHUs] M pacTopskeHust Opaka. IlpaBa u ob6sa3anHOCTH cynpyros. IIpaBa m ob0s3aHHOCTH
ponuTenei.

4. Komnerenuuu, popMupyembie B pe3yJbTaTe 0CBOCHHUS ANCHUIINHBI

° COCO0EH OCYIIECTBIISATh MOUCK, KPUTHUYECKUI aHAIIM3 U CUHTE3 UH(POpPMAILlUH, TPUM EHATD
CHCTEMHBII MOAXO IS peleH st moctaBieHHbIX 3a1au (YK-1);
° CrocOOeH OmpenensTh Kpyr 3aJad B paMKax IIOCTAaBJICHHOM 1€ W BHIOMpATh

ONTUMAJIbHBIE CIIOCOOBI WX pEIIeHUs, UCXOJsd M3 JEHUCTBYIONIMX IPAaBOBBIX HOPM,
UMEIOIIMXCsl pecypcoB U orpannueHuii (YK-2).

5. [lmanupyemblie pe3yabTaThl 00y4eHus

B pe3ynbTaTe 0CBOCHUS JUCLHUIIIMHBI CTYACHT J0JIKEH:

3HaAmMb:

o KOHCTUTYLIMOHHBIE OCHOBBI OpraHM3alMd rocyjaapcrBa M obmectBa Poccuiickoit
denepanuu;

. OCHOBBI OTpAaCJIEN POCCUIMCKOM TPABOBON CUCTEMBI;

o OCHOBBI MEXJAYHAPOAHOIO I1PaBa,

ymemby:

o aHAJIM3UPOBATH U TOJKOBATh HOPMBI I1PaBa;

o OPaBUWJILHO TNPHUMEHSTh MPaBOBbIE HOPMBI, MPUHUMATh pelmieHus B cdepe

npoecCHOHANLHON ACATEIBHOCTH W COBeplIaTh B JTOM cdepe (aKTHUYECKHEe U
IOPUINYECKUE ICHCTBUS B TOYHOM COOTBETCTBUU C 3aKOHOM;

61a0emby.

. FOPUIMYECKON TEPMUHOJIOTUEM;

o HaBBIKAMH pabOTHl C HOPMATUBHO-TIPABOBBIMHU aKTaAMH;

o HaBBIKAMH aHAJIM3a MPABOBBIX SBJICHUA U KOH(JIMKTOB B OOIIECTBEHHBIX OTHOIICHUSX B

chepe npodeccrnoHambHON NeITeILHOCTH.
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6. O0masi Tpy10eMKOCTh TUCHMILIUHBI:

2 3adeTHble equHUIBI (72 Jaca).

7. ®opMa KOHTPOJISL:

[TpomexxyTouHas aTrectanus — 3a4er (4 cem.).

du3uyeckas KyJbTypa U CHOPT

1. MecTo iucuMminHbl (MOAYJs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

HucnunmHa «@u3nyeckas KyJabTypa» BXOAUT B 0a30Byr0 yacTh Osoka b1 «/lucuumimHb
(Momxymm)» kak oOsi3arenbHas quctuminHa b1.6.21.

2. lleab ocBOEHMSI AMCHMIIJIMHBI:

o dopmupoBanue (pU3NUECKONH KyJIbTYpPhl JHYHOCTH U CIHOCOOHOCTH HANpaBJIEHHOTO
UCIOJIb30BaHUS Pa3HOOOPA3HBIX CPEACTB (U3NUYECKON KYJIbTYpHI, CIIOpPTa U Typu3Ma s
COXpaHEHUS U YKPEIUICHUS 37J0pOBbs, MCUXO(PU3HUUECKON MOATOTOBKH U CaMOMOAT OTOBKHU
K Oyayuiei »Ku3HU U Tpo(heCcCUOHATIBHON AESITENBHOCTH.

3. KpaTkoe copep:kaHue IMCUUIJINHBI

@dusnueckasi KylbTypa B OOIIEKYJIBTYPHOM M NpoQeccHOHaIbHOM IOArOTOBKE CTyAeHTOB. Ee

CoIaIbHO-OHoornuecKkue ocHOBbl. Du3nueckas KyJabTypa U CIOPT KaK colMaibHble (DeHOMEHBI

obmrecTBa. 3akoHOIATENbCTBO Poccuiickoit Denepanru 0 GU3HUECKOW KYJIbType M CIOpTE.

dusznueckast KyiabTypa JU4HOCTH. OCHOBBI 3A0POBOr0 00pasa >ku3HHU cTyaeHTa. OcoGeHHOCTH

UCIOJIb30BaHUs CPEACTB (PU3NUECKON KYJIbTYpHI ISl ONTUMHU3ALUMU paboTrocriocoOHocTH. O01mas

¢usnyeckas M CHelUalbHas IMOArOTOBKAa B cucTeMe (usnueckoro BocrnutaHuss. Cropr.

WnuBuayanbHelii  BeIOOp BHUAOB — CHOpTa WM CHCTEM  (DU3MYECKUX  YIPaKHEHUH.

[IpodeccuonanbHo-TIpuKIaaHas ¢u3MYecKass MOArOTOBKAa CTyJeHTOB. (OCHOBBI METOAUKU

CaMOCTOATENbHBIX 3aHATUNA U CAMOKOHTPOJIb 3@ COCTOSTHUEM CBOEI'O OpraHU3Ma.

4. Komnerenuum, popMupyembie B pe3yJbTaTe 0CBOCHHUS AUCHUILIUHBI:

o Croco0eH IMOAJEeP)KUBATh JIOJDKHBIM YpPOBEHb (DU3MYECKOM IOJArOTOBJIEHHOCTH IS
obecrieueHus1 TOTHOICHHON COIMAIbHON U podeccroHanbHoi aestensHocTn (YK-7).
5. IliianupyemMble pe3yJbTaThl 00y4eHUs
B pe3ynbpTaTe 0CBOEHUS JUCLUILIMHBI CTYIEHT J0JIKEeH:

3HAMb:

o KyJIbTypHOE, HCTOPHYECKOE Hacjenue B o0jacTu (U3MYECKOH KyJbTYphl; TpPaaUIHH
B obnacti (u3HUecKol KyJIbTypbl 4YeJOBEKa; CYIIHOCTh (U3NYECKOW KyJIbTypbl B
Pa3IUUHBIX cdepax KU3HU; IEHHOCTHBIE OPUEHTAIMU B 00JIaCTH (PU3HUYECKON KYyJIBTYpHI;
3JI0pPOBbE UEIOBEKA KaK [IEHHOCTh U (PAKTOPBI, €r0 ONpPEEIAI0LIHE;

o UMeTh 3HaHUS 00 oOpraHu3Me 4YeloBeKa KaK eIMHOM  camopa3BHBaloOUIEHCs
U caMoperyinupyomieiics OuoNoruueckoil cucreme; O MNPUPOAHBIX, COLUATIBHO-
HKOHOMHUYECKHX (paKTopax BO3ACHCTBYIOIIMX HA OPraHW3M 4YeEJIOBEKAa; O aHATOMHYECKHUX,
MOp(OJIOTUYECKUX, (U3HOIOTMYECKUX M OHMOXMMHUYECKMX (YHKLUHUAX UEJIOBEKa; O
cpeacTBax (U3MYECKOM KyJbTYphl M CIOpTAa B YIPABJIEHUUM U COBEPLICHCTBOBAHUU
(YHKLIMOHAIBHBIX BO3MOXHOCTEH OpraHm3ma B LEIIX OO€cledyeHHUs YMCTBEHHOM WU
bu3nYecKoii AesITeNbHOCTH;

o 0 Heo0XOIMMOCTH COOMIOAEHUS 3I0pOBOTO 00pa3a >KW3HH, €ro COCTABISIONIUX;
MHTErpUpOBaTh IOJy4YE€HHblE 3HAHMS B (HOpMHUpOBaHHE NPOPECCHOHATIBLHO 3HAUYHUMBIX
YMEHHMM M HABBIKOB; 3HATh CIIOCOOBI COXPAaHEHUS M YKPEIJICHUs 3[J0pPOBbS; B3aUMOCBS3b
o011el KyJIbTyphl CTy/I€HTa U €ro o0pa3a *U3HH; 3HaTh O BJIMSHUU BPEIHbIX IPUBBIYEK HA
OpraHu3M YeJlI0BeKa.

ymemb:

o noa0upaTh CUCTEMBbl (U3UUYECKMX YHOPaKHEHUI UIs BO3ACHCTBUS Ha OIpe/eseHHbIe
(byHKIMOHATbHBIE CUCTEMbI OPraHU3Ma YelOBeKa; I03UPOBaTh (PU3NYECKUE YIPAKHEHUS B
3aBUCHUMOCTH  OT  (PM3WUYECKOW  TOJTOTOBJIEHHOCTH  OpraHu3Ma;  OIEHUBATh
(GYHKIIMOHATIbHOE COCTOSIHUE OPraHM3Ma C TTOMOIIBIO IBUTATEIBHBIX TECTOB M PACUETHBIX
WHJIEKCOB;
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o MPUMEHSTh METOABl IPOW3BOJICTBEHHOW (U3MUYECKON KYIbTYphl ISl PabOTArOIIMX
CIELUAJIMCTOB Ha IPOU3BOJCTBE, HCIIOJIb3Ys 3HAHUS B OCOOEHHOCTSAX BbIOOpa (GopM,
METOZOB U CpeAcTB (U3NYECKOM KyIbTYphl U CIOpTa B pabouee U CBOOOIHOE BpeMs C
Y4eTOM BJIMSHUS UHAMBUAYAIBHBIX OCOOECHHOCTEH, reorpado-KIMMaTHIeCKuX YCIOBUN U
JIpyrux (hpakTopoB;

o no0MpaTh W TMPUMEHITh CpencTBa (DU3HUECKON KyJIbTYphI JJISI OCBOCHHS OCHOBHBIX
JIBUTATEIIBHBIX JICUCTBUI; OIICHUBATh YPOBEHBb PA3BUTHS OCHOBHBIX (DU3NYECKUX KAYECTB C
MOMOIIBIO TBUTATENFHBIX TECTOB M IIKAJl OLIEHOK; MCIOJBb30BaTh CPEACTBA (PH3UUECKOMN
KYJIBTYpPBI U criopTa s (GOpMHPOBAHUS MCUXUYECKUX KauyeCTB JIMYHOCTH; MCIOIb30BATh
pa3Mu4yHBIE CHUCTEMBl (DU3MUYECKUX YIpakKHEHWH B (POpPMHUpPOBAHHH 3I0POBOTO 00pasa
KU3HU; TIPUMEHEHUE COBPEMCHHBIX TEXHOJIOTHH, B TOM YHCIC M OWOYINpaBJICHUS Kak
criocoba 0TKa3a OT BPEIHBIX TPUBBIYCK.

enaoemy:

o 3HaHUSAMU O (YHKIIMOHAIBHBIX CHUCTEMaX W BO3MOXHOCTSX OpPraHM3Ma, O BO3JICHCTBUU
MPUPOHBIX, COIMAIBHO-IKOHOMUYECKHX (DAKTOPOB M CHCTEM (H3UUYECKUX YITPAKHCHHIMA
Ha OpraHU3M 4YeJoBeKa, CIOCOOEH COBEpUICHCTBOBATH OTAENbHBIE CHCTEMBl OpraHHU3Ma
C MOMOIIBIO Pa3JIMYHBIX (U3NYECKUX YIPaKHEHUI;

o 3HAHWUSMHU ¥ HaBBIKAMU 3JI0POBOTO 00pasa jKH3HH, CITOCO0aMU COXpPaHEHUS U YKPETlJICHUS
3JI0pOBbs, CIOCOOEH CJIEA0BaTh COLUAIbHO-3HAYMMBIM IIPEACTABICHUSIM O 310pPOBOM
o0pase KU3HH, MPUAEPKUBATHCS 3J0POBOT0 00pa3a KU3HU;

o METOAaMH U CpPEACTBAMH (DU3MUYECKOH KyJIbTYpBL, CAMOCTOATEIbHO MPUMEHSATh UX IS
MOBBIIICHUS ~ aJaNTallMOHHBIX  PE3EPBOB  OpPraHM3Ma,  YKpEIUIEHHUS  3/10pOBb,
CaMOCTOSITENIbHO COBEPILIEHCTBOBATH OCHOBHbBIE (PU3MUECKHE KayecTBa OCHOBaAMH OOILEH
¢u3nyecKoil MOArOTOBKU B CUCTEME (PU3UUECKOIO BOCIIUTAHHUS.

o 6. O0masi Tpy10eMKOCTh JUCUMILIUHBI:

10 3auerHbIx equnuil (360 yacoB) — 3JIEKTUBHBIE KYPCHI, 2 3a4€THBIC eAMHUIIBI (72 yaca) —

TEOPETUUYECKUN KyPC.

7. ®opma KOHTPOJIS:
[TpomexxyTouHas arrecranus — 3a4eThl (1-5 ceM.), sx3ameH (6 cem.).

Ilegaroruka v NCUX0JIOTHUSA

1. MecTo nucuunInHbI (MO1YJIsl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMmbl
Hucuunnuna «[lemaroruka u mcuxonorus» BXoAUT B 0a3oByto yacth Onoka bl «/lucruniannbl
(Momynn)» kak obsi3arenbHast qucuurinHa b1.5.22.

2. lesb ocBOEHHMS IMCUMILINHBI:

o dbopMupoBaHUE TPEACTABICHUA O MEJaroruke Kak Hayke, O ee 3aJadax, (QYyHKIHSX,
MeTOZlaX, OCHOBHBIX KaTeropusix: oOpa3zoBaHHe, BOCIHUTaHUE, OOydeHUe, MeJarornieckas
JIeSITeIbHOCTD, [1€JarOrNYeCcKOe B3aUMOJIEHCTBHE, M1€ar OTHYECKUE TEXHOJIOTHH.

3. KpaTkoe coaep:kaHue Q1MCUUIJINHBI
Ilenaroruka Kak Hayka 0 BOCIIMTAHUH
Ileoazozuka 6 cucmeme ueno6eKO3HaAHUA
[lemarornka B cucteme Hayk o uenoBeke. OOBEKT, mnpeamer, (QYHKIHUHU, CTPYKTypa
rnexarornyeckor Hayku. KateropualibHblil anmnapar negaroruku. llegarornueckue napaaurMsl u
LMBWIN3AMOHHO-KYJbTYpPHOE pa3BUTHE IEJAaroruku Kak Hayku. COOTHOILIEHHE OCHOBHBIX
[earornyeckux MoHsATHi. Bzaumocs3p Hayku U npakTuku. OOpa3zoBaHue Kak OOILECTBEHHOE
sIBJICHHE U Tefarorndeckuil mporecc. CMblci rymMaHu3anuu oopasoBanus. MeTojoaorudyeckas u
oTpaciieBas crnenupuKa neaaroruku.

Hcmopuueckue ocHogol u punocoghpckue ocnosanus neoazozuku

Hcropus memaroruku U o0pa3oBaHHsI KaK 00JAcTh HAy4YHOTO 3HaHUWA. Pa3BUTHE BOCHHUTAHUSA,

o0pa3oBaHMsI M TEJArOrMYECKON MBICIH B HCTOPUM MHUPOBOW KYyIbTYphl. B3ammopeiicTBue

¢unocopckux u o0pa3oBaTeNbHBIX TEUEHUH B uUcTOpHueckoM Tmporecce. CoBpeMeHHbIE
¢unocodckue yuyeHus W uUX BIMsSHHUE Ha oOpa3oBaHue. BiumsHue Oymamiickod dunocodpun Ha
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BOCIIUTaHUE IMYHOCTU B BaiikanbckoM pernone. @opmMupoBaHue 1eneil 1 uaeanoB 00pa3oBaHus
U BOCIIUTAHUS HA MPOTSHKEHUMM HECKOJbKUX JM0X. MeXIUCUUIIIIMHApHOe O00y4eHHue,
UCIOJb30BaHUE 3HAHUN M3 pa3HbIX 00JacTed, UX IPyNIUPOBKA M KOHILIEHTPALUs B KOHTEKCTE
KOHKPETHOM pelaeMon 3aJa4u.
Pazeumue, coyuanuzayua u 6ocnumanue 1UYHOCMU
CoBpemeHHbIE MpencTaBlieHus O 4enoBeke. llpuponHbsle U couuanabHble MNPEANOCHUIKA U
(baxTops!l pa3BUTHA peOeHKa. BimsHue HaclIeCTBEHHOCTH Ha pa3BUTHE JUYHOCTU. CyIIHOCTD U
¢daktoper comumanmm3anuu. Illkoma kak WHCTHTYT comuanmu3anun. CeMbsi Kak areHT
conpanau3anui. Bocriutanue B pa3BUTHH JMYHOCTH. JleATeIbHOCTh M OOIIEHHE B CTaHOBJICHUU
TMYHOCTU. IHTerpaTUBHBIN MOAXO/A K OpraHu3aluu o0pa3oBaTelbHOro npoiecca. Opranusanus
MIOJHOLIEHHOTO ~ yCBOEHUS HMH(oOpManuu, a TakXke OCYIIECTBJICHHE WHINBHIYaJIbHO-
OPUEHTUPOBAaHHBIX  YCTAHOBOYHO-MOTMBALlMOHHBIX  Bo3feiicTBuil.  OOpa3oBaHME  Kak
MHOTOACIEeKTHBI (eHOMEH, oOIlIeyenoBeyecKasl I[eHHOCTh, COIMOKYJIbTYPHBIH (EHOMEH W
nenarorndyeckuii mpouecc. CoBpemeHHas cucrtema obOpazoBanus B Poccuu. OcHOBHBIE
HamnpaBJeHUsT MOJAEpPHHU3ALMU poccuiickoro oOpa3oBanus. llemu, coaepkaHue, CTPyKTypa
HEMpEepbpIBHOTO  00pa3oBaHus; €AMHCTBO O0pa3oBaHHMA U caMooOpa3oBaHus. Paspurtue
HallMOHAJIbHOM IIKOJIbI. HanumoHanpHO- pernoHanbHble OCOOEHHOCTH Pa3BUTUS 00pa30BaHUs B
BypsTumn.
Iledazozuueckuii npoyecc Kak cucmema
CyuHoctb, NpeaMer, CpencTBa, MNPOAYKTbI U CTPYKTypa ME€AarorMuyeckoro Ipoliiecca.
Hcropuueckne mpeanocbUlKi NOHUMaHUs Me1arornyeckoro npoiecca kak cucreMsl. Llenesoit,
NesITEeIbHOCTHBIH, OpraHU3allMOHHO-YIIPAaBJICHYECKUH, pe3yIbTaTUBHBIN KOMITIOHEHTBI
[IeIaroru4eckoro mporecca, ero JaomMuHupytomme ¢GyHkiun. OOydeHHe B IEIOCTHOM
nejarorundeckoM mpouecce. Meroapl, GopMbl, cucreMbl 00ydeHus. @yHKIIMN 00ydeHHUS.
Memooonozusa nedazozuueckoi HayKu
ITonsiTe METOIONIOTUY TTEAArOrMYECKON HayKu. MeTo10I0rnuecKas KyJibTypa mejaarora.
HayuHble uccienoBanus B negaroruke. Meronpl U J0oruka uccienoBanus. TexHoorus
MIPOBENIEHHS OT/IENBHOTO UCCIIEAOBAHMS. AKTyaIbHbIE TPOOJIEMBI TeJarOTNYECKOM MPAKTUKH.
Tewmbl menarornueckux UCCIeA0BAaHUN KaK OTpayKeHHe MPo0JIeM TEOPUHU U MPAKTUKU. 3HAUYEHUE
HUPC. Coneprxanue u ocoOeHHOCTH pedeparta, KypcoBOi, TUIIIOMHON paboTr. CTpyKTypa,
TpeOOoBaHM K BHIITOIHEHUIO paboT. TexHONOrus HarmMcaHus Te3UCOB, CTaTeH, IPOEKTOB.
Yuutesb B yueOHO-BOCIUTATEIbLHOM B3aUMO/AeliCTBUM
Ilpogpeccuonanvnuan deamenvHocms u TUYHOCM b REOA202A
OOm1as xapakTeprCcTUKa nenarorndeckoit mpodeccun. O6mas u npogeccuoHalbHas KyJIbTypa
nenarora. TpeOoBaHUs K JIMYHOCTH U NMPOQecCHOHANIBHOI KOMIIETEHTHOCTH Teiarora.
[IpodheccrnonanbHO-TUYHOCTHOE CTAHOBJICHHE U pa3BUTHE egarora. [legarornyeckoe
B3aUMO/IEH CTBUE.

4. Komnerenuunu, popmMupyembie B pe3yJabTaTe 0CBOCHUS JMCIUILIHHBI
o CrocoOeH ynpaBisTh CBOUM BPEMEHEM, BEICTPAUBATh U Peau30BbIBATH TPAEKTOPUIO

CaMOpa3BHUTHUS Ha OCHOBE ITPHHIIUIIOB 00pa30BaHus B TeueHue Beel sxu3nu (YK-6).

S. Ilnanupyemble pe3yJibTaThl 00y4eHUs!
B pe3ynbTaTe 0CBOECHUS TUCHUILIIMHBL CTYAEHT 0JIKEH::
3HaAmMb:
o CYIIHOCTh ¥ 3HaY€HUE U3y4aeMOU JUCLMILINHBL

L 06'I)€KT, npeaMeT, OCHOBHBIC (bYHKIII/II/I, MCTOABbI, KATCT OPUHN ITICAATOTUKHU

L4 MCCTO IICAAroruku B CUCTEMC APYIruX HAYK;

° B3aMMOCBA3b NCAArOTUKU C JPYTHUMU HAYKaAMU,

° KOHICTITYaJIbHBIC OCHOBEI FYMaHHCTquCKOﬁ Ineaaroruku,

ymembo:

° MOJIb30BATHCA KaTCr OpHaJIbHBIM allllapaTOM NEAaroruku,

L4 OnpeaAcCiisATb YPOBHH BSaHMO}IefICTBI/ISI OCHOBHBIX IISArortycCKux HOHﬂTHﬁ;
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o pelaTh meIaroruaeckue 3a1aqmu;

enaoemsp:

o KYJIbTYPOH MBIIIICHHS, CITIOCOOHOCTBIO K BOCIIPUATHIO, aHAITU3Y, 0000IIECHHUIO
uH(pOpMaIuK, TOCTAHOBKE LIeJIeH U BEIOOPY MyTel ee TOCTHKEHHUS.

6. O0masi Tpy10eMKOCTh JUCHHUILIUHBI:

2 3adeTHbIe equHUIBI (72 Jaca).

7. ®opma KOHTPOJISA:

[IpomexxyTouHas arrecranus — 3a4et (3 cem.).

HUctopus xumuu

1. MecTo nucuMIuIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Hucnunnmna «cropust XMMUU » BXOJIUT B BapHaTUBHYIO YacTh Osoka b1 «ducruminnasl
(Momynm)» kak oOsi3atenbHas nucnuraraa b1.B.01.

2. lenb ocBOEHUs IMCHUIITHHBI:

o (GopMHUpOBaHUE Yy CTYIAEHTOB 3HAaHUN O pPa3BUTUM U CTAHOBJIEHUHM XHMMUECKHX HayK
B TECHOM CBSI3U C HCTOPHUYECKOM OOCTaHOBKOW, BBI3BABILCH Hay4yHbIE MCCIEIOBAHUS,
OOyCJIOBJICHHOM HMX TPAaKTUYECKHUMH pe3ylbTaTaMU, O BKJQJ€ BEIHUKUX YUEHBIX
Y IIPAKTUKOB B CO3/IaHHE OCHOB PALlMOHAJIBbHOIO Pa3BUTUSI COBPEMEHHON HAYKHU.

3. Kparkoe coaep:kaHue AMCUMILJINHBI

IlepBble TEOpeTHYECKHE NPEACTABJICHUs JPEBHUX O PUPOAE XMMHUYECKHUX NPeBpalieHuii

Ponp xumuum B pa3BuTMM 4yelnoBedeckoW nuBUiIM3auuu. llepuonuszanus HCTOPUM XHUMHH.

Hakonnenne XuUMWYECKMX 3HAaHMM B JOUCTOPUYECKHME BpPEMEHA. OBOMIOLUS XUMUU B

JpeBHENIIMEe BpEeMEHa: ONbIT M 3HaHWs. AHTUYHas Hatypduiocodpus. DopmupoBaHue

aOCTpaKTHBIX MOHATHI. YdeHue Ommenokia o0 snemenTax. [lnaTon u Apucroreins: yueHue 06

JJIeMEeHTaX-KauecTBaX. AHTUYHAsI aTOMUCTUKA. AJIXUMHMS: MOMCKU UCTUHBI WK OJyXKIaHUS BO

TbMe. OCHOBHBIE OCOOEHHOCTH AJIXMMHUYECKOro Iepuoia. 3apoKIeHUE AJIXUMUHU, €€ LEeIu U

OCHOBHBIE dTambl. [ peko-erumnerckas anxumus. Apabckas anxumusi. CpeaHEBEKOBas alIXUMHUS

EBpomnbl. Anxumudeckuil TpakTaT. VCTOYHMKM 3HAaHMI O XMMHUYECKMX HaBBIKax JPEBHETO

yenoBeka. OOmuUi ypoBEeHb pa3BUTHS PUKIIATHON XUMUHU IPEBHUX IUBUITH3AIIHA.

Passurne xumun B XVII-XVIII Bekax

Hayunas peBomtonust B GU3MKE U aCTPOHOMHH. 3apOKAEHHE MTHEBMAaTHUECKOW XUMHH (XUMUHU

ra3zoB). Onoxa teopun duorucrona. OTKPHITHE ra30B.

ITepuoa KoIMYECTBEHHBIX 3aKOHOB. ATOMHO-MOJIEKYJISIPHOE YUYCHHUE

OOmiasi xapakTepucTHKa TMepuoja. 3aKOH OSKBHBAJICHTOB. 3aKOH TIIOCTOSHCTBA COCTaBa.

Atomuctuyeckass Tteopusi JkoHa JlampbTOoHa. 3aKOH MPOCTBIX OOBEMHBIX OTHOUICHUH.

MonekynsipHas Teopusi ABoraapo. 3akoH u3omMopdusma. 3aKOH YAENbHBIX TEIJIOEMKOCTEN.

3aKkoHbI 35IeKTposin3a. Pa3BuTe aToMucTUky B nepBoil monosuHe XIX Beka. ATOMHbIE Macchl U

CHUMBOJIBI JJIEMEHTOB.

3apo:xaeHue U CTAHOBJICHHE OPraHNYeCKON XUMHUHU

Ucrokn oprannueckodt xumuu. Kpymienue teopun BuTaiauzMa. OTKpbITHE H30MEPOB U

panukanoB. Teopust pagukanoB. Teopus 3amemenus ioma u Teopust saep (tunos) Jlopana.

Teopus BanentHocTH. CTPYKTypHBIE (POPMYJIBI OPraHUYECKUX BEIIECTB. TeOpHs XMMHUYECKOTro

crpoenust A.M. bytneposa. [IpocTpancTBeHHBIE CTPYKTYpHBIE (DOPMYITBI MOJIEKYT.

3apo:kaenue u pa3putue xumuu B Poccun k konny XIX Beka

3apoxneHue xumud B Poccun. BO3HHMKHOBEHME XUMHYECKMX peMecell. 3apoxkIeHHe

XUMHUYECKOH Hayku B MockoBckoM rocyaapctBe. M.B. JIOMOHOCOB — OCHOBOITOJIOXHHK

HayuHoi xumuu B Poccun. Otkpeitue Ileproguueckoro 3akona .M. MenneneeBa. OcHOBHbIE

3Tambl OTKPBITHS XUMHUYECKHX 3JeMEHTOB. [lepBble TOMBITKH KIACCH(UKAIMH XUMHUYECKUX

2JIEMEHTOB. XPOHUKA U METOJOJIOrUsl BEIMKOIO OTKPBITHS. 3apOXkKACHUE M Pa3BUTHE XUMHH B

Poccun x koHnmy XIX Beka. IIpocBeturenbckass AeSATENBHOCTh PYCCKUX XHMHKOB.

PacnpocTtpanenue HaydHbIX XUMHUecKkuX 3HaHu. Co3nanne Pycckoro XMMu4eckoro o0uiecTsa.

Pduznyeckass XMMHS — CTAHOBJICHHE M Pa3BUTHE
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Ouzukanuzanus xumuu. KuHeTrnueckas TeOpUsi TEIIOThl. 3aKOHBI Ta30BOr0 COCTOSHUS.
Tepmoxumus. 3akoH ['ecca. Xummueckas TepmMoauHamuka. DHU3MKO-XMMHYECKHM aHAJIH3.
[IpakTnyeckoe 3aHATHE. YUYEHHE O CKOPOCTH XMMUYECKHUX peakuuil. XMMHUYECKOE PaBHOBECHE.
VYuenune o katanmze. Teopus pa30aBiIE€HHBIX pacTBOPOB. TeopHus 3IEKTPOIUTUUECKON
nuccoruanuu. [IpoGiema CHIBHBIX 31EKTPOIUTOB. CTaHOBIEHHE U PA3BUTHE DIEKTPOXHMHUH.
Hccnenoanus B obnact pu3nyeckoil XxumMuu B nepBoit nmonoBuHe XIX Beka. 3aKOHBI Ta30BOT0
coctosiHuA. Teopus pacTBopoB. Teopust DIEKTPOIUTHYECKOW ITUCCOLMALMU. YUEHHE O
XUMHYECKOM paBHOBECHH. TepMOXMMHSA, XUMHUYECKass TEPMOAVNHAMHUKA, KMHETHKA. YYEHHE O
katamuse. KomnongHas xumusi.
Hcropus 3apoKaIeHUs1 U CTAHOBJICHUS aHATMTUYECKON XUMUU
HcToku aHanmuTHYECKOM XMMHHU B ipeBHOCTU. OCHAIlEHUE MEPBBIX XMMHUUYECKUX JIAOOpaTOpHil.
KavecTBEeHHBIN 1 KOJTMYECTBEHHBIN aHAJIM3 HEOPraHUYEeCKUX BelecTB. KonnuecTBEHHbIN aHaIU3
OpPraHMYECKUX BEIIECTB. IHCTpyMEHTaIbHbIE METO/bI AHAIIN3A.
XIX-XX cToJieTusi: XUMHSA B JeHCTBUH
IIpoMbiniuieHHAsT peBOMONUS. YCHEeXH MPUKIIATHOW HeopraHmdeckod xumuu B XIX cromerum.
Cunretnueckas opranudeckass xuMmus B XIX cronetun. XX BeK: CHHTETUUYECKAsl OpraHuyYecKas
XUMHUS ¥ TaiiHbl KUBOM mpupoasl. XX Bek: HOBbIE (PyHIaMeHTajlbHbIE Teopuu. TepmoauHaMuka
HeoOpaTuMBbIX ImpoueccoB. Xumusg TBeproro Ttena. CymnpamosekynspHas xumus. Hosele
(GyHKIMOHAIbHBIE MaTepUaibl. XUMHUS IOJIYIPOBOJAHUKOB. XHUMUS HAHOMATEpUaJIOB.

4. Komnerennuu, popMupyembie B pe3yJbTaTe 0CBOCHUS INCHUIIHHBI

J CHOCO0EH OCYIIECTBIISITh OUCK, KPUTHUCCKUN aHAIIN3 U CHHTE3 WH(OPMAIIUH, IPUMEHSTh
CHCTEMHBII MOAXO I perieHust moctaBieHHbIx 3amau (YK-1);

. CIOCOOCH BOCHPUHUMATh MEXKYJIbTYPHOE pa3HOOOpa3ue oOljecTBa B  COLUAJIBHO-
HCTOPHYECKOM, 3THYECKOM U puaocopckom konTekcrax (YK-5);

J CIOCOOCH aHAM3UPOBATh M UHTEPIPETHPOBATh PE3YJIbTAThl XUMUICCKHX IKCIIEPUMEHTOB,
HaOmoaeHuit u u3mepennii (OITK-1);

o CcrocoOeH TPOBOAWTH C COONIOJCHHEM HOPM TEXHHKH O€30MacCHOCTH XHMHYECKHMA

OKCIEPUMEHT, BKIIIOYAsi CHUHTE3, aHAIW3, M3y4eHHE CTPYKTYyphbl U CBOWCTB BEIIECTB U
MaTepHasoB, HCCIeI0BaHMeE MmpoiieccoB ¢ ux yuactuem (OITK-2);

o CIIOCOOCH MPUMEHSTh PacyeTHO-TEOPETHUECKUE METO/IBI IS U3YUEHUS] CBOWCTB BEIECTB U
MPOIIECCOB C MX y4YacCTHEM C MCIIOJIb30BaHHEM COBPEMEHHON BBIYMCIUTEIBHOW TEXHUKH
(OIIK-3);

o CIIOCOOCH HCIIOJIh30BATh CYIIECTBYIOIIUE MPOrPAaMMHBIC MPOAYKTHI U WH(OpMaIOHHBIE
0a3bl JaHHBIX JJIs pelIeHus 3a/1a4 nIpodeccHoHaIbHON NeATEIbHOCTH C y4€TOM OCHOBHBIX
TpeboBanuit nHGopmanroHHoi o6e3omnacaoctu (OITK-5);

o CHOCOOEH IpeCTaBJIATh pe3yJbTaThl CBOEH pabOThl B YCTHOW M NMHUCbMEHHOM (opme B
COOTBETCTBHHM C HOPMAaMH W MpPAaBUJIAMH, IPUHATHIMH B MPO(ECCHOHATEHOM COOOIIECTBE
(OIIK-6);

o croco0eH OKa3blBaTh MH(OPMALMOHHYIO MOJACPKKY CIIELHUATMCTaM, OCYILECTBIISIFOIINM
HayJYHO-HcciIenoBarenbekue padbotsl (ITK-2).

5. Ilmanupyemble pe3yJabTaThl 00y4eHust
B pe3ynbraTe 0CBOCHHS JUCHUIUIMHBI CTYACHT 10JI2KeH:

3HAMb:

o OCHOBHBI€ NIEPU OBl PA3BUTHS XUMUU;

o BKJIaJ] OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHUE XUMHUHU;

o POJIb XUMHUU B COBPEMEHHOMN HAYyKe;

o cnenu(uKy ecTeCTBEHHOHAYYHOTO TTO3HAHUS,

ymembv:

o aJanTUpOBaTh 3HAHMS W YMEHUs, MOJIYYEHHbIE INPU H3YYEHUM JAHHOM JHUCLUIUIMHBI,

K PEIICHUIO KOHKPETHBIX 3a/1a4, CBA3aHHBIX ¢ TPO(ECCHOHATIBHOM eI TEIIBHOCTHIO,
enaoemn:
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o COBPEMEHHBIMH METOJaMHU €CTECTBEHHOHAYYHOT'O TTO3HAHMSL.
6. O0mas TPy10€eMKOCTb IMCUMILJINHBI:
3 3auernbie enuuuibl (108 yacon).
7. ®opma KOHTPOJISL:
[IpomexyTounas arrecranus — 3a4eT (7 cem.).

HUcrtopust Bypsatun

1. MecTo qucuMILUIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Huctunmiaa «ctopust BypsaTtiun» BXOAUT B BapuaTUBHYIO YacTh 0j0ka b1 «/lucuumimabt
(Momymm)» kak obsi3aTenbHas nucnurumaa b1.B.02.

2. Ileu ocBOCHMS TMCHUTINHBI:

o U3Y4CHHE OCHOBHBIX 3TAIlOB CTAHOBJICHUS W Pa3BUTHUS PETMOHA C APEBHEHINUX BPEMEH H
0 HalmMX JAHEH, BBIIBIEHHE OOIIMX 3aKOHOMEPHOCTEH M HAIMOHAJIbHO-KYJIbTYpPHBIX
0COOEHHOCTEH.

3. Kparkoe coaepxanue JTUCHUIIINHBI

IIpubaiikanbe B ApeBHUI 1 PAHHMI CPeiHEBEKOBBII epHOAbI

Onoxa kaMHs U paHHero Metaiuia [Tpubaiikanbs. bpoH3oBblil Bek Ha Tepputopun [Ipubaiikanss,

0COOEHHOCTH €ro KyibTypbl. IlepBble rocyaapcTBeHHble O00pa30BaHUs Ha TEPPUTOPUU

[Tpubaiikanbs

IIpubaiikanbe B nepuoa oopasosanus u pa3sutusa Mounroabckoii umnepun (XII-XIV BB.)

Paccenenne miemeH u HapomoB Ha Tepputopuu I[Ipubaiikanps B mepuox oOpa3oBaHUs U

pa3BUTHS €IMHOI'0 MOHIOJIbCKOr0 rocynapcrsa. bapryxun-ToOkyM U ero B3aMMOOTHOLLEHUS C

Mosuronueii. I'ocynapcTBeHHOE yCTPONHCTBO MOHT OJIbCKOM nMIiepuu. Mictopuueckoe 3Ha4eHUE U

XapaKkTep MOHI0JIbCKHX 3aBoeBaHui. [IpoOiema npoucxoxaeHus OypsaTckoro Hapoja.

IMpubaiikanbe HakaHyHe npucoeauHenusi kK Poccuiickomy rocynapcrBy (XIV — nepBas

nosoBuHa XVII BB.)

OO1m1ecTBEHHBIM CTPOH, COLMANbHBIE OTHOIIECHUS U XO3SMCTBEHHBIEC 3aHATHS MPOTOOYPATCKOTO

HaceneHus. Penmuruosneie BepoBaHUsT HapomoB Ilpubaiikanbs HakaHyHEe NPUCOCTUHEHUS K

Poccun.

Bypsitust B XVII-XVIII BB.

[Ipucoennuenne bypstun x Poccuiickomy rocyaapcrsy. AIMHUHUCTPATUBHO-TEPPUTOPHUAIIBHOE

yctpoiictBo u ympasienue kpaeM B KoHue XVII-XVIII BB. ComumanbHbie mnporeccol B

[Tpubaiikanbe. Cenbckoe x03s8HUCTBO U Npomblicibl bypsatun B konne XVIII — nepBoit nonosune

XIX BB., pa3BUTHE NIPOMBIIIICHHOCTH B 3TOT Nepuod. KAXTHHCKAs pyCCKO-KUTaNCKast TOPrOBIIs

Bypsitus B XIX — Hayane XX BB.

VYrupasneane Cubuppto B k. XVIII — I mon. XIX BB. Ilomutrueckas cceuika B Cubupw.

OO11eCTBEHHO-TTPOCBETUTENbCKAsT  JIeATEIbHOCTh  JAekabpuctoB B  bypsatun. OcHOBHBIE

HaIIpaBJICHUS Pa3BUTHUS IPOMBIIUICHHOCTH U CEIbCKOr0 X035MCTBAa BO BTOpoM nosoBuHe XIX —

Hadyasie XX BB. [lepBasg MupoBas BOWiHAa W €€ BIMSHUE Ha IOJOXKEHHE HApOAHBIX MacC B

Bypsitun. PaccraHoBka MOMUTUYECKUX CUJI B ITEpHo] ¢ GpeBpas no okTsops 1917 r.

Bbypsatus B XX — Hauane XXI BB.

Bypsatus B 1917-1929 rr. Bypsitust B 1929—-1953 rr. BypsaTus Bo BTopoi nojoBuHe XX — Havayie

XXI BB. CoBpemenHbie npobiaemMbl bBypstun. OOIIecTBEHHO-TTOIMTHYECKOE pa3BuTHEe bypstuun

Ha COBpPeMEHHOM OJtame. [IpobiieMbl HAIMOHAJIBHO-TOCYAAPCTBEHHOTO CTPOHTENHCTBA.

HanuonanbHo-KyabTypHble NpoOieMbl. CoLMaIbHO-3KOHOMUYECKHE OCOOEHHOCTU pPa3BUTHS

BypsTun Ha COBpeMEHHOM 3TaIe.

4. Komnerenuuu, gopmupyembie B pe3yjibTaTe 0CBOCHUS AMCUUIINHBI

o croco0eH BOCIPHUHMMATh MEXKKYJIbTYpHOE pa3HooOpa3ue o0IlecTBa B COLMAIBHO-
HUCTOPUYECKOM, dSTHYECKOM U (prustocopckom KoHTekcrax (YK-5).

S. Ilnanupyemble pe3yJibTaThl 00y4eHUs!
B pe3ynbTaTe 0OCBOECHUS IUCHUIIIMHBI CTYACHT J0JIKEH:
3HamMb:
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o o011e 3aKOHOMEPHOCTH Pa3BUTHUSI PETMOHA BO B3aUMOCBS3H C MHUPOBBIM HCTOPHUYECKUM
IIPOLIECCOM, OCOOEHHOCTU PAa3BUTHS KYJIbTYPbI, MOJIUTUYECKON UCTOPUHU PErUOHA;
ymemp:
J BBISIBJIATH UCTOPUUECKHE OCOOEHHOCTU PErMOHAILHON UCTOPHH;
enademu:
o HEOOXOTUMBIMH 3HAHUSAMH U METONKOW HAyYHBIX UCCIICIOBAaHHM.
6. O0masi Tpy10eMKOCTh TUCHHUILIUHBI:
2 3a4eTHble eMHUIIBI (72 yaca).
7. ®opMa KOHTPOJIs:
[TpomexxyTouHas aTrectanus — 3a4er (2 cem.).

Bypsitcknii si3bIk

1. MecTo nucuunIuHbl (MO1YJisl) B CTPYKTYpe 00pa3oBaTe/IbHONH NPOrpaMmbl

Jucuunnuna «bypsaTckuil S3bIK » BXOIUT B BapHaTUBHYIO YyacTh Onoka b1 «/[uciumimael
(Momynn)» kak oOsi3aTenbHas nucnurumaa b1.B.03.

2. lesb ocBOEHHMS IMCUMILINHBI:

e 00ecreynTh MOATOTOBKY CHELHAIMCTOB, BIAACIOMINX OYPATCKAM S3BIKOM KakK CPECTBOM
MEXKYJIbTYpHOW KOMMYHUKAIlMM B YCTHOW M NHCbMEHHOH (opMe B IOBCEIHEBHOM
OOIIEHNUHU U MPU BBIMOJIHEHUH MPO(HECCHOHATEHON eI TENbHOCTH.

3. Kparkoe coaep:kaHue AMCUMIINHBI
Tannacanra.J[ppm3 ypryyau. Kparkue cBenenusi o OypsitckoM sizbike. Audasur. I'acHbie
3BYKH OyPATCKOIO sI3bIKA
PeueBoii osTuker mnpu 3HakoMcTBe. VcTopus OypATCKOW IUCBMEHHOCTH. 3  3Tamna
(crapoOypsiTckasi,  JatuHCKas,  kupwuiuia).  CoBpeMeHHBI  OypaTckuii  andaBuT.
Crenuduueckue 3ByKu. [ macHbie 3Byku OypsATCKOro sizbika "YHuBepcuteT". CoriacHbie 3BYKH
OypsATCKOrO  s3bIKa, OCOOEHHOCTM WX mnpousHomeHus. Crnenmduyeckuidi  3ByK  h.
KonmuectBeHHble, MOPSIKOBBIE, COOMpATeNbHbIE, pa3feluTeNbHbIE APOOHBIE YUCIUTEIbHBIC.
IIpocteie u cocraBHble uMcauTenbHble. Cuer. OOpa3oBaHHE COCTaBHBIX YHMCIUTENbHBIX.
[TopsinkoBeie u mpubaM3UTENbHBIE YKicia. KanenaapHoe uncio.
Bym.¥Yr rapoaj. 3akoH rapMOHUM TJIACHBIX
Jlexcuka no pasroBopHoil Teme "Cembs". I'macHble MyXCKHE, )KEHCKHUE U HEUTpaJibHbIE. 3aKOH
rapMoOHMH IyacHbIX. CoueTaeMOCTh TIJIACHBIX B HMCKOHHO-OypsATCKHX cioBax. [IpaBommcanue
3aMMCTBOBAHHBIX CJIOB. JIekcuka 1o pasroBopHoil Teme "Manast Poquna". OcoOeHHOCTH CTpOst
Oypsitckoro mpeniaoxeHus. llopsmok cioB B OypsATCKOM MNpemsiokeHuu. HToOHanmoHHbIE
0COOGHHOCTH TPEIJIOKEHUH ¢ oOpalleHusMH, BBOIHBIMH KOHCTpyKuusMu. CTpyKTypa
BOIIPOCUTENBHOTO NpeaoxkeHus. BornpocurensHble yacTulibl. BonpocurtenbHble ciioa.
Askabarinan (rap, xyocahan, sgesn). JInuHble MeCTOUMEHUSA
Jlexcuka no pasroBopHoil Teme "/lom". IIoHsATHE O JIMYHBIX MECTOMMEHUSIX OYPATCKOrO SI3bIKA.
MecTtonmenusi, Bblpaxaromme 1-e u 2-e¢ muno. O6o3nadenue 3-ro juna. OcoOGeHHOCTH
CKJIOHEHHUS.
Aska0aiigag (rp, xyocahan, sgesn). Umena cymecrsurenbnblie. [Tagexu.
Jlexcuka mo pasroBopHoi Teme "Opnexna". JIMuHbIE M HEIMYHBIE MMEHA CYIIECTBUTEIIBHBIC.
Oco0eHHOCTH CKJIOHEHHMsSI UMEH CYIIECTBUTENbHBIX. [laleu: MMEHUTENbHbIN, POAUTEIHHBIN,
JaTE€IIbHO-MECTHBI, BUHUTEJIbHBINA, OPYIHbIA, COBMECTHBIN U UCXOIHBIN. [[BOITHOE CKIIOHEHHE.
4. Komnerenuum, popMupyembie B pe3yJbTaTe 0CBOCHUS JUCHUIIHHBI:
o CHOCOOHOCTh K KOMMYHHUKAllUd B YCTHOM M NMHUCbMEHHOM (Qopmax Ha OypsATCKOM S3bIKE
JUTSL pEIICHUS 3a/1a4 MeXKJIMYHOCTHOTO M MEXKKYJIbTYpHOro B3aumoeiictus (JK-1).
5. [lnanupyemble pe3yJabTaTbl 00y4eHUs
B pesynbpTaTe 0CBOGHUS JUCHMILIUHBI CTYIEHT J10JIKEeH:

3Hamb:
o OCHOBBI (DOHETHKHU M TPAMMATHUKH OYpSATCKOTO S3bIKa;
o Jexcudeckuit MUHUMYM B o6beMe 1000 nekcruueckux eInHuULL;
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ymembu:

o MOHUMAaTh Ha CIyX OYpSATCKYH pedb, IOCTPOCHHYIO Ha MPOTPAMMHOM MaTepHale
Y aJIEKBAaTHO pearupoBaTh Ha HEE;

L4 Y4aCTBOBAaThL B O6HIGHI/II/I C OJHUM HJIN HECKOJIbKHMU CO6€C€I[HI/IK3MI/I C ICJBIO obMeHa

uH(popmarnuei,

° JOTUYHO M TIOCJIEOBATEIbHO BBICKA3bIBATHCS — BBICTyHaTh Nepel ayAUTOpHEl
110 3aJIaHHON UJIM CaMOCTOSITEILHO BHIOPAHHOM TEeME;

° BBIPA3UTEIHLHO YUTATh BCIYX U HAU3YCTh;

s/1a0emn:

° KyJIIBTYpPOil MBIIUICHUS, OBITh CIIOCOOHBIM K BOCHPHSTHIO, aHAIU3y W 0000IIEHUIO
uH(popManuy;

. HaBBIKAMH CAMOPAa3BUTHS;

o BIIQJIETh OCHOBAMU MEXKKYIbTYPHOU KOMMYHHKAINH B cpepe MOBCETHEBHOTO OOIICHMSL.
6. O0masi Tpy10eMKOCTb TUCHHUILINHBI:
2 3a4eTHbIe eIMHUIIBI (72 yaca).
7. ®opMa KOHTPOJISL:
[TpomexxyTouHas aTrecranus — 3auet (1 cem.).

dusznka

1. MecTo qucuMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuummza «Pu3nka» BXoAUT B 0a30Byr0 yacTb 6s10ka b1 «/lucuunmuel (Mogynmn)» Kak
o0s3arensHas qucuumnaa 51.B.04.

2. len ocBOCHHMS TUCHUIINHBI:

o NOJTy4YEeHUE CTYACHTAaMH OCHOBOIOJAraloIMX IPEeICTaBIeHU O (GyHIaMEHTaIbHOM
CTPOGHMM MaTepud U (U3MYECKUX MPUHIMIAX, JIEKAIUX B OCHOBE COBPEMEHHOU
€CTECTBEHHOHAY4YHON KapTUHbI MUPA;

o dbopMHUpOBaHUE Yy CTYJIEHTOB COBPEMEHHOIO €CTECTBEHHOHAYYHOI'O MHPOBO33PEHUS,
pa3BUTHE HAYYHOI O MBIIIJIEHUS U PACIIMPEHUE X HAYYHO-TEXHUYECKOr 0 KPyro3o0pa.

3. Kparkoe coaepxkaHue JMCHHIIIMHBI

Mexanuka

Kunemamuxa

[Ipenmet u Metonbl MexaHuku. Kpatkuii ncropuyeckuii 0030p pa3BUTHS MEXaHUKH.
Panuyc-BekTop MaTtepuanbHOM TOYKUM. KMHemaTHueckue ypaBHEHHUs IBH)KCHHsI MAaTEpUAIbHON
TOYKU. TpaekTopusi MaTepuanbHOW TOukH. Bektop mnepemenieHus. CKOpOCTb. Y CKOpEHHE.
KpusosmneitHoe aBmxkeHne. TaHreHuanibHOE U HOPMaIbHOE YCKOPEHMSL.

Hunamuxa mamepuanvroii mouxku. Bcemupnoe msazomenue

IlepBorii 3akon HproTona. Ilonstne o cune. Macca. Btopoir 3akon Herorona. IlpuHumn
He3aBUCUMOCTH AeiicTBus cuil. Tperuii 3akoH Herotona. [Ipeobpa3oBanue koopaunar ["anunes
U MEXAaHWYECKUH  IPUHIUI  OTHOCUTEIbHOCTH. (OCHOBHOE  ypaBHEHHE JAVUHAMUKH
IIOCTYNATEIbHOIO JBUKECHUS MAaTEPHAIBHOM TOYKU. VMIynbc MarepuanbHOM TOuku. LleHTp
MHEPLUHU CUCTEMBI.

Duepzus u paboma

OcHoBHbIE TOHATHUSA 00 PHEPruM MexaHu4yeckod cuctembl. Pabota. KoHcepBaTUBHBIE CHIIBI.
VYcnoBue NOTEHIMAIBHOCTH CUIIOBOrO moJisi. MoniHocTs. Buasl sHeprun. 3akoH COXpaHEHUs U
IIPEBPALLEHHS] SHEPTUH.

Hunamuka epauiamenbrozo 06ulicenus meepoozo mena

Bropoit 3akon HbroToHa misi BpamaTelbHOrO JIBMXKEHUS M €ro aHalin3. MOMEHT UMIyJbca
MaTepuajibHOM TOYKM M TBepaoro tena. OCHOBHOE YypaBHEHHE IMHAMUKH BpallaTeIbHOrO
JBUKEHUA. 3aKOH COXpaHEHUs MOMEHTa KoJInuecTBa JABMWKeHus. ['mpockomn. ['mpockonnyeckuii
spdext. Kunernueckas sHeprus Bpararomierocs tena. PaboTa BHEIIHUX CHUJ MPU BpallleHUU
TBEPAOIO Tela.

Cneyuanvnas meopus OMHOCUMEIbHOCHU
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[IpeobpazoBanus Jlopenna. OqHOBPEMEHHOCTh COOBITUH B pa3HBIX CHCTeMax oTcuera. JliamuHa
TEl B PAa3HbIX cHCTeMax. PenATUBHCTCKMI 3aKOH CIIOXKEHHUS CKOPOCTEH. PensiTuBHCTCKUI
VIMITYJIBC.

Konebanus u eonnot

OcHoBHbIC TIOHATUS W omnpeneneHus. Konebanust moa neiicTBUEM yIpyrou Cuiibl (MPYKWHHBINA
MasTHUK). DHeprus koneOmoiierocs Tena. OCHOBHOE ypaBHEHHE FapMOHUYECKHX CBOOOHBIX
Konebanuii. Matematnuecknii U puzmueckuii MasTHUKHU. CIOKEHHEe MEXaHHUECKUX KoyeOaHUi.
3aTyxatomue konebanus. BoiHykaeHHble kKonebanus. Mexanndyeckue BoJHbI. PacnipocTpanenue
BOJIH B ympyroi cpene. BomHoBoe ypaBHeHue. DHeprus BoiaHbl. OObEeMHas INIOTHOCTh YHEPTUH
BOJHBL. [In0THOCTE MOTOKA 3HEeprun. Bektop Ymoa. CTosiune BOIHBI.

MounekyasipHasi GU3MKa 1 OCHOBBI TEPMOAHMHAMMKH

OcHogebl mepmoounamuxu

OcHOBBI TEpMOIMHAMUKU. TepMOAMHAMMUYECKUH U MOJIEKYJISPHO-KMHETUYECKUN METOA
WCCJIEI0BAaHUs SIBJIIEHU NpUpoabl. TepMoguHaMuuecKkoe coCTOsTHUE Tena. BHyTpeHHss sHeprusl.
Pabora raza. IlepBblil 3akoH (Hauano) TepmoguHaMUKU. OCHOBHBIE MOHSTHUS O TEIJIOEMKOCTH
BemlectBa. M3oxopuueckuii npouecc. M3o6apuyeckuii mpouecc. ObpaTiuMbie U HeoOpaTHMBbIE
npoueccsl. Kpyrosoit npouecc. Hukin Kapro. Bropoe Hauano tepmogunamuku. [IpuBenennas
teruioTa. PaBeHcTBo (HepaBeHcTBO) Kiaysmyca. Teopema Knaysuyca. Ourpomnusa. CsoiicTBa
sHTponuu. OU3HYECKUI CMBICII SHTPOIHH.

OcHOGbl MONEKYNAPHO-KUHEMUYECKOT meopuu 24306

Beenenne. OcHoBHoe ypaBHenue MKT wuneansHbix razoB. Temmepatypa. Pacnpenenenue
SHEPrUH MO CTENEHsIM CBOOOIBI MOJIEKYJIbl. BHYTpeHHsIS SHEprus uaeaJbHOro rasa.
Onpeoenenue KoIppuyuenma nosepxHocmmnozo Hamsdicenus xncuoxocmei. Onpedenenue
CKOpOCmU 36YKA MM 0o0oM cmoauux 601H. Cmamucmuyeckue pacnpeoenenus
Pacnipenenenne MosieKysl MO CKOPOCTAM. 3aKOH pacHpereneHuss MOJEKYJl HIealbHOro rasa
BO BHEIIHEM CHUJIOBOM Tmoje. Pacnpenenenue paBieHuss no BbicoTe. CpenHee 4YHUCIO
CTOJIKHOBEHH U CpEIHSs AJIMHA CBOOOTHOTO Ipobera Monekys. SBienus nepenoca. Juddyzus.
TennonpoBogHOCTb. BHyTpeHHEE TpeHHUE.

Onpeoenenue korghppuyuenma enympennezo mpenus xcuokocmu. Peanvuvle cazvl

VYpaBHenue Ban-nep-Baanbca. Biraxxnocts Bo3ayxa. IToBepxHocTHOE HaTskeHne. CMauynBaHue
u HecMaunBaHue. Kanuuisipuele sinenus. @opmyna Jlamnaca.

DJIEKTPUYECTBO U MATHETU3M

OcHogHble 3aKOHbL U XAPAKMePUCMUKU INEKMPUYECKO20 NOJIA 8 6AKYYME

[ToTeHIIManbHOCTh 3JIEKTPUUECKOIO MO, DIEKTPUUECKOE MoJIe B IuajeKTpukax. [IpoBogHuku
B JIEKTPUUECKOM II0JI€. DHEPrusi CUCTEMbl 3apsDKEHHBIX Tell. 3aKOHBI IOCTOSIHHOI'O TOKA.
Teopema I'aycca mia ausnekTpukoB. BekTop anexkrpuueckoil nHaykuuu. llonmspuzyemocts u
IUAJIEKTpUYecKass  mpoHuuaeMoctb.  CerHerosniekTpuku.  ['paHuuHble  yCclnoBUs A
ANEKTPUUYECKOT O MOJIA.

Maznummnoe none

MarnuTHoe moje B BaKyyme. DHEpPrus M CWJIbl B MAarHuTHOM Ioje. MarHutHoe moJie B
BEUIECTBE.  ODJIEKTpOMAarHuTHas uHAyKuusa. OcHOBbl Teopun  MakcBemna.  DHeprud
AIIEKTPOMATHUTHOTO TOJISl. DJIEKTPOMArHUTHBIE KOJIeOaHUs 1 BOJHBI.

Onruka

l'eomerpuueckass ontuka. CBeT. 3akOHbI TeOMETpUYECKOW onTuku. JIMH3BI. 3epkaia.
Ontuyeckue mpubopsl. [11a3 kak onrtuyeckas cuctema. BomHnoBas ontuka. MHTepdepenus
cera. {udpakmus ceera. B3aumopeiicTBre cBeTa ¢ BEIIECTBOM.

Du3uKa aTOMOB M ATOMHBIX SIBJICHUI

Muxkpomup. OcHOBHBIE ATanbl pa3BUTHsI MUKpoMupa. COBpeMEHHbIE MPEICTaBICHUS 00 aTOME,
[Mopsinku puznueckux BenuduH B prusrke MUKpoMupa. BoiaHb! 1 kBaHTHL. TeruIoBoii n3iydeHue.
@opmyna Ilnanka. @oToHBL. DHEpruss U UMIYIbC (POTOHOB. 3aKOHBI TEIJIOBOI'O M3JIYUCHHMS.
Yactunsl 1 BosHBL. KopmyckynsipHO-BONHOBON ayanmusm. ['mnotesa ge bpoins. Judpaxmus
aneKTpoHOB. BonHoBol naker. CooTHomIeHHEe HeonpenesneHHocTell. YpaBHenue llpenunrepa.
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OnHO371eKTpOHHBIA aTOM. ATOMHBIE crekTpbl. CepuanbHble 3aKOHOMEPHOCTH B JIMHEWYATBIX
cnekTpax atoMoB. OmnbiTel Peseppopna. Monens atoma Pesepdopna-bopa. YpoBHu sHeprun
atoma Bojopona. YpasHeHue Illpeaunrepa mist atoma Bogopona. CTauMOHApHBIE COCTOSHUS.
OHepreTnueckuil  crekTp. MHOrosnekTpoHHble aToMbl. CTAaTHCTHYECKHE pacCHpeneseHus
®epmu-{upaka u bosze-DitHireliHa. bo3onbl u (pepmuonbsl. HepasmuuuMocTh OAMHAKOBBIX
mukpodactuil. [Ipunnun Ilaymun. CuMMeTpruHbIE U aHTHCUMMETPUYHBIE BOJHOBBIC (DYHKIIHH.
3anoaHeHUE JJCKTPOHHBIX obOosiouek. Ilepumommueckuit 3axkoH J[.M. MenneneeBa. VYwuer
B3aMMOJICHCTBUS JIEKTPOHOB B MHOT'03JIEKTPOHHBIX aTroMmax. Meton Xaptpu-®oka. BekTopHas
Mojenb aroma. [IpaBuno XyHaa. DieKTpoMarHuTHbIE Mepexoasl B aToMax. CiMH-opOUTaNnbHOE
B3aMMOJIECTBHE B aToMax. MyJIbTUINIETHOCTh YHEPreTUYECKUX YPOBHEW M JIMHUUN W3IIy4EHHS.
IIpaBuna orbopa. CroHTaHHBIE M BBIHYXJCHHbBIE Iepexoabl. BpeMeHa XHU3HHM aTOMOB B
BO30YX/JECHHBIX  COCTOSHHUAX. VIHTEHCHMBHOCTh  CHEKTpaibHBIX JHMHHUHA. CucremaTnka
CIEKTPAJIBbHBIX TEPMOB M CIIEKTPHl MHOT'OXJIEKTPOHHBIX aTOMOB. YPOBHM 3HEPIUU U CIIEKTPBI
aTOMOB IIEJOYHBIX MeTa/ioB. (CXxeMa YpPOBHEH »HHEpPruM IIEJOYHO3EMENbHBIX ATOMOB.
PentrenoBckue crekTpbl. XapaKTEPUCTUYHOCTh PEHTTEHOBCKUX CIEKTPOB U MX OCOOEHHOCTH.
3akoH Mosznu. JlyOseTHblii XapakTep PEHTICHOBCKHX CIeKTpoB. Dddext Oxe. Momekyna.
Xumnueckass cBsi3b. MoHHBIE paguychl. ['eTeponossipHble M TOMEOIOJISIPHBIE MOJIEKYJIBL.
Annabatnueckoe mnpubmmKkeHue. PasneneHue ABMXKEHUS MOJIEKYJIbl Ha  3JIEKTPOHHOE,
KosebaTeslbHOE U BpaliarenbHoe. BpamatenbHo-koneOaTeabHbIE CHEKTPHl. DJIEKTPOHHO-
KonebaTeNbHO-BpalllaTeIbHbIe CHEKTPhl JIBYXaTOMHBIX MoJekyn. IIpaBuna otbopa mis
MOJIeKYyJIsipHBIX cnekTpoB. [IpuHuun @panko-Konnona. IIpengucconumanus. CromHbsle
CHEKTpPhl JBYXaTOMHBIX MOJIEKYJ. MHoroatoMHble MoOJeKyabl. CHMMETpUS MOJEKYIL
KonebaTenpHplii cHEeKTp MHOroaTOMHbIX Mousiekyd. KomOuHanmnoHHoe paccesHue CBeTa.
MakpocKOnn4YeCKre KBAaHTOBBIE SIBJICHMS.
4. Komnerenuuu, gopmupyembie B pe3yabTaTe 0CBOCHUS JUCUMILIHHBI

o Croco0eH OCYyIIeCTBIISTh OMCK, KpUTHUECKUI aHAN3 U CUHTE3 UH(POpMAIUU, IPUMEHSITh
CHCTEMHBIH IMOAXO/ JJIS PEIIeHus mocTaBaeHHbIX 3a1a4 (YK-1);
o CrocobeH TuIaHUPOBaTh pabOThl XMMHUYECKOW HamNpaBIEHHOCTH, o0O0pabaTbiBaTh U

MHTEPNPETUPOBAThH MOJTYUCHHbIE PE3yJIbTaThl C UCIIOJb30BAHUEM TEOPETUUECKUX 3HAHUH U
MPAaKTUYECKUX HABBIKOB PEIICHUs MaTeMaTHueCcKux U ¢pusudeckux 3anad (OI1K-4);

o CroCcO0EH HMCMOJIB30BaTh CYIIECTBYIOIIME MPOTPAMMHBIE TTPOAYKTHI U WH(GOPMAIIMOHHBIE
0a3bl TaHHBIX IS PEIICHUs 3a7a4 TPOPEeCCHOHATLHON JeATEIbHOCTH C YY€TOM OCHOBHBIX
TpeboBanuii nHdopmanronHoi 6e3omacHoct (OITK-5).

5. [lmanupyemblie pe3yabTaThl 00yUeHUust
B pe3ynbTaTe OCBOCHUS TUCHUTIIIMHBI CTYACHT 10JIKEH:

3Hamo:

o byHgamMeHTalbHble  pa3fenbl  (U3MKA:  MEXaHHUKY,  MOJEKYJSpPHYIO  (HU3UKY
U OCHOBBI TEPMOAMHAMHKH, JJEKTPUYECTBO W MATrHETU3M, ONTUKY, (U3HKY aTOMOB U
ATOMHEIX SIBJICHUM;

ymemu:

o UCMONBb30BaTh TEOpPETUYECKWe 3HAHMS MO (uU3MKe i OOBSCHEHUS pe3ylbTaTOB
XUMHUYECKUX DKCIEPUMEHTOB, MPUMEHSATh 3HAHUS B 00JacTH (U3MKH AN OCBOCHUS
o0rienpodeccuoHaNbHBIX AUCIUILTIH U pelieHus: mpodeCCHOHATbHBIX 33/1a4;

enaoemp:

o HABBIKAMU (PU3UYECKUX UCCIIECTOBAHHA.

6. O0masi Tpy10eMKOCTh JUCHMIIIIMHBI:

13 3aueTHbIX enuHUIL (468 "acoB).

7. ®opMa KOHTPOJIs:

[TpomexxyTouHas atrecranus — 3a4et (3 cem.), sk3aMeH (4 cem.).

IlaTrenroBenenue

1. MecTo nucuunInHbI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/IbHONH NPOrpaMMbl

72



Hucuumnmna «IlaTeHTOBEeeHNE » BXOAUT B BapUaTUBHYIO YacTh 0j0ka bl «/lucuumnimzel
(Momymm)» kak obsi3arenbHas qucuuruimaa b1.B.OJ1.5.

2. lenb ocBOCHHUSI JMCHUILTHHBI:
o ¢dopMupoBaHHEe 3HAHUH 1O BHUAAM OOBEKTOB HMHTEUICKTYaJbHOH J€ATEIbHOCTH

Y IPaBUJIAM UX PErMCTPALUU B YCIOBUAX JEHCTBYIOIIETO IPaBOro MOJIA.

3. KpaTrkoe coaeps;kaHue ¥ CHHUIIHHBI
IlonsiTHE MHTE/IEKTYATBHOH COOCTBEHHOCTH
ABTOpCKOE TpaBO, CMEXKHBIE IpaBa, HMHTEIUIEKTyajbHas MPOMBIIIJIEHHAs COOCTBEHHOCTD.
PernonanbHble maTeHTHbIE cucTeMbl. OCOOCHHOCTH PETHMOHANBHBIX CHCTEM. MexayHapoaHas
MIaTeHTHAas cucrema. EBpomneiickas pervoHanbHas NATeHTHAas cucreMa. EBpasuiickas
perMoHalbHas ~ NATEHTHas  cuUcTeMa. BcemupHas — opraHmsanusi — MHTEUIEKTYyaJbHOM
cooctBenHoct (BOUC). MexnyHaponHble KOHBEHIIMM IO BOMPOCAM HHTEIUIEKTyaJbHOMN
cooctBeHHOCTH. [lapmkckass KOHBEHIHMS KaK (YHIAMEHT COBPEMEHHON CHCTEMBI OXpaHbl
npombllnuieHHON cobctBeHHOCTH. CTpykTtypa BOUC. Unenctso BOUC. MexayHaponaHsie
COIJIaLIEHUsI B 00JIACTH MPOMBIIIIEHHOW COOCTBEHHOCTH.
ITaTtenTHOE 3aK0HOAATEABLCTBO Poccuu. U300peTenne
[TarentHoe 3akoHomarenbcTBO Poccuu. OOBEKTHI WHTEJUIEKTYaJIbHOW  COOCTBEHHOCTH.
N3o0perenue. [1paBa nzo0perareneil u nmpaBoBasi oxpaHa n300pereHuil. 3asiBKa Ha H300peTeHne
u ee skcrneprusza. Kpurtepuum mnateHTocnocoOHocTH. OOBekThl H300pereHus. PopmasbHast
skcneptu3a. [lydmukanus 3assku. O0xanoBaHue pelieHUH NaTeHTHON 3KcnepTu3bl. Bpemennas
npaBoBast oxpaHa. IIpaBo mpexaenosnb3oBanus. [lyOnukauus cBeleHMH O BblJaue MaTeHTa
u peructpauus uzodpereHuil. OT3bIB U NpeobOpa3oBaHue 3asBKU. [IpenocraBieHue npaBa Ha
ucrnoib3oBaHue uzobperenus. Hapymenune mnareHta. IIpekpamieHue AelHCTBUS IaTEHTA.
PaccmoTtpenue naTeHTHBIX CIIOpPOB B cyneOHOM nopsiake. [larenTHble nouuMHel. [laTeHTOBaHKE
n300peTeHuit 3a pyOexom. IIpaBa WHOCTpaHHBIX (U3HYECKHMX W IOPHJAMYCCKUX JIHII.
®denepanbHbI GoHI 300peTeHuid B Poccun.
IHone3nas moaeanb. ToBapHblie 3HAKH
[Tone3nas monens. 3asgBKa Ha MOJIE3HYIO MOJENb U €€ 3kcneprusa. [IpaBoBas oxpaHa moJyie3HOU
Monenu. OTimyue moje3Hod moaenu oT u3odpereHus. [lporenypa mpenocTaBieHUs OXpaHBbI
MOJIE3HOM MoJenu. 3asBKa M DKCIEpTU3a 3asBKM Ha TOBapHbIM 3HaK. [IpaBa Bianmensles
U IIpaBoOBas OXpaHa TOBAapHBIX 3HAKOB. Buabsl ToBapHbIX 3HaKkoB. KoJuleKTHBHBIE TOBAapHBIE
3Haku. lIpenynpenurenpHas MapkUpoBKa. VCKIIOYMTENBHOE INPaBO Ha TOBAPHBIA 3HAK
U TPOJOJDKUTEIBHOCTh OXpaHbl. IIpekpamenue neicrtsus. Perucrpanuss TOBapHOrO 3HAKA.
OkcmepTh3a 3asiBKH, pelieHue o perucrtpanuu. OOXkaloBaHHE pelIeHHe [0 3asBKe.
Hcnonp3zoBanue ToBapHoro 3Haka. [lepenaua ToBapHoro 3Haka. HapymieHue rnpaB Ha TOBapHBIN
3HaK. PaccMoTpeHHMe CHOpOB, CBSI3aHHBIX C TOBApHBIMU 3HakaMH. OTBETCTBEHHOCTH
3a HE3aKOHHO€ HCIIOJb30BAaHME TOBApHBIX 3HAKOB. JleiictBue B Poccum MexIyHapOIHBIX
IIPaBOBBIX AaKTOB I10 TOBApHBIM 3HaKaM. MaJpuackoe corjaimeHue o MeXIyHapoaHON
perucrpanny 3HaKoB. [IpoTokon k MagpuickoMy COTJIallIEeHUIO O MEXAYHApOJHON perucTpanuu
3HAKOB. MaJpuaCKOe COIJIallleHne O IMPEeCeUeHHE JIOKHBIX MJIM BBOAAIIMX B 3a0IyXIeHue
yKa3aHMH NPOMCXOXKJEHHUS Ha ToBapax. JlnuccaboHckoe cornaiieHne o0 oXxpaHe HauMEHOBaHUM
MECT IIPOUCXOXKACHUS U UX MEXIYHAPOIHON PErUCTpaliy.
IIpombinIeHHBbIE 00pa3UbI
[IpombinienHble 0Opasubl. 3asiBKa Ha IPOMBILUIEHHBIM oOpasely u ee skcrneprusa. [Ipasa
BJIQJIETIBIIEB M IIPaBOBas OXpaHa MPOMBIIUIEHHBIX 00pa3uoB. Kpurepun oxpaHOCIOCOOHOCTH:
HOBH3HA 00pa3lla, OPHUTMHAJIBLHOCTH 00paslia, MPOMBIILICHHAs IPUMEHUMOCTh oOOpasla.
Wckmtoyenus u3 oxpansl. [[aTeHT Ha MPOMBITIUIEHHBINA 00pa3en. MexayHapoaHbIe COTTAIICHNUs,
Kacarolmyecsi TMPOMBINUICHHBIX —00pa3moB. [laarckoe corjameHue O JACTOHUPOBAHUU
MIPOMBIIIIIEHHBIX 00pa31[0B.
Heno6pocoBecTHass KOHKypeHU s
HenobpocoBecTHass KOHKypeHIMs. 3aldTa OT HEI0OpOCOBECTHOM KOHKypeHIMH. OCHOBHBIE
BHUJIbI HENOOPOCOBECTHOM KOHKYypeHUuHu. JlelicTBus, KBaJIu(@UUUPYEMble KaK BBOJSIIME
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00IIecCTBEHHOCTh B 3a0myxnenue. Jluckpeauranus KoHKypeHTa. DopMbl HemToOpOCOBECTHOMN
KOHKYPEHIIMH, HE YIIOMSHYThIE B cTaThe 10-0uc [lapukckoil KOHBEHIUH.
IMporpammsl ais1 9BM u 6a3 1aHHBIX
[IpaBoBast oxpana nporpamm 1yt OBM u 0a3 gansbix. Peructpanus nporpamm mist 9BM u 0a3
nanHbix. IlpaBa aBTOpoB. McTopmueckass crmpaBka. 3ammTa npaB B cynae. [lepemada mpas
Ha nporpaMmbl 17151 DBM 1 6a3bl JaHHBIX. ABTOPCKHN JJOTOBOP M €0 COACPIKaHHE.
JIMueH3uu u 10ropopa
MexnyHnapoaHas TOProOBJIS Ha 00BEKTHI MHTEJJIEKTYaJIbHOU COOCTBEHHOCTH.
[Ipenmunien3nonnbie 1OroBOpHI. JJoroBop 00 OlleHKEe TEeXHOJIOTUHU. J[oroBOp O COTpYyAHHYECTBE.
JloroBop 0 mMaTeHTHOM 4YWCTOTE. BHAbl JTUIEH3MOHHBIX coramenui. ®Opanmmza. [Joroop
KOMMEpPUYECKON KOHIecCHU. VICKITIOUnTENbHAS UL EH3UA.
CoumoJiornyeckue acneKThl HHTENJIEKTYaJIbHON COOCTBEHHOCTH
Commoniornueckue acmekThl HWHTEJUIEKTyallbHOM coOcTBeHHOCTH. BoszneiictBue Ha Xxon
COILIMAJIbHO-PKOHOMHUYECKOT0 U TYXOBHOT'O Iporpecca.

4. Komnerennuu, popMupyembie B pe3yJbTaTe 0CBOCHUS INCHUIINHBI

° CIOCOOEH OCYIIECTBIISITh MOUCK, KPUTHUECKUN aHAINW3 U CUHTE3 HH(POPMAILIH, TPUMEHSITh
CHCTEMHBII MOAXO IS peleHust moctaBieHHbix 3amau (YK-1);
° Ccroco0eH ompeAensaTh KpPyr 3aJad B paMKax TIIOCTaBJICHHOHW IIeJd H BBIOUPATH

ONTUMAJIbHBIE CIIOCOOBI WX PpEIICHUs, HCXOAS W3 JCHCTBYIONIMX IPABOBBIX HOPM,
UMEIOIIMXCS pecypcoB u orpanuucHuii (YK-2);

e  crnocoOeH aHaIM3UPOBATh U UHTEPIPETHPOBATH PE3YIbTATHI XUMUYECKUX IKCIICPHMEHTOB,
HaOmoaenni u usmepennii (OITK-1);

o Croco0eH MNpPOBOAUTH C COOJIIOJIGHUEM HOPM TEXHUKU O€30MaCHOCTH XUMHUYECKUIl
IKCIIEPUMEHT, BKIIFOYash CHHTE3, aHAllM3, M3y4EHHE CTPYKTYpbl M CBOWCTB BEILICCTB W
MaTepualioB, HCCIea0BaHue mpoieccoB ¢ ux yyactuem (OITK-2);

e  Croco0OCH MPUMEHSATh PACYETHO-TCOPETHUCCKAE METOIBI JIJISl U3YyUEHHSI CBOWCTB BEIIECTB H
IPOIIECCOB C MX y4YacTHEM C HMCIOJb30BAHHEM COBPEMEHHOH BBIYMCIMTEIBHON TEXHUKH
(OIIK-3);

e  crnoco0eH HUCIOJIb30BATh CYIIECTBYIONME MPOrPaMMHbBIC MPOAYKTHI U MH()OPMAIIHOHHBIC
0a3bl JAHHBIX [T PELICHUS 3a/1a4 MPO(PECCHOHABHOM NEITETbHOCTH C YY€TOM OCHOBHBIX
TpeboBanuit uHopmarmonHoi 6ezomacHoctu (OIMK-5);

. Croco0OeH MpeCcTaBisATh pPe3yJbTaThl CBOEl pabOTHI B YCTHOM M NMHUCHMEHHOH ¢dopme B
COOTBETCTBHM C HOPMAaMH M NpaBUJIAMH, NPUHATHIMU B MPOQECcCHOHATBHOM COOOIIECTBE
(OIIK-6);

o croco0eH BBIOMpaTh U MCIIOJIb30BATH TEXHUYECKUE CPEACTBA U METOJbl MCIBITAHUMN IS

peIIeHus] HCCIEeNOBATENbCKIUX 3a7ad XHUMHYECKONH HAIPABJICHHOCTH, ITOCTABIIEHHBIX
crienuaTucToM OoJiee Beicokor kBanmpukaruu ([TK-1);

o crocobeH OKa3plBaTh WH()DOPMALMOHHYIO MOJICPKKY CIICIHATMCTaM, OCYIIECTBIISIFOIINM
Hay4HO-HccienoBareabekue padorsl (ITK-2).
5. Ilmanupyemble pe3yJabTaThl 00y4eHHUsI
B pe3ynbTaTe OCBOCHUS TUCIHUILTUHBI CTYICHT JT0JIKEH:

3HamMb:

o 00 MHTEJUIEKTyaJIbHOH COOCTBEHHOCTH, €€ POJIM MECTE B TPAXKAAHCKOM OOIIECTBE;

o 00 aBTOPCKOM IIPaBe;

o 00 OTEUECTBEHHOM H MHUPOBOM IMATCHTHOM 3aKOHOJAATCJILCTBC,

° (6] NCATCIIbHOCTHU PEruoHaJIbHBIX )5 MHPOBBIX OpFaHI/ISaHI/Iﬁ HHTGHHCKTyaHBHOﬁ
COOCTBEHHOCTH,

° 0 CTPYKTYPE, COCTABJIIEHUU U IOAAaYe 3asBOK HA IPOAYKLIUIO UHTEJUIEKTYaIbHOTO TPYIA;

° 00 oxpaHe HU300peTeHM, TIOJE3HBIX MOjeNeil, TOBApHBIX 3HAKOB, ITPOMBIIIIEHHBIX

o0pa31oB, mporpamm st 9BM u 6a3 naHHBIX;
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o 0 JHUICH3UOHHOM [ESTEeNIbHOCTH M COTJIAIICHUAX B CTpaHe © 3a pyOexxom Ha Oasze
JIOTOBOPOB O COTPYJHHYECTBE;

ymembo:

° MOJIL30BATHCSI CIIPABOYHBIM aIllIapaToM JIJIsl TOMCKa 0ObEKTOB HOBBIX PEIICHUI;

° COCTaBJISITh OTYET O MATEHTHBIX UCCIIENOBAHUIX;

e1a0emo:

° MPAKTUYCCKUMU HaBbIKAMU palbOThl C 0a3aMH JaHHBIX TPH TPOBEACHUH TMATCHTHBIX
HCCIIETOBAaHUM;

° METOJIaMH MPOBEEHUS MATEHTHBIX UCCIICOBAaHUM.

6. O0masi Tpy10eMKOCTb TUCHHUILIUNHBI:

2 3a4eTHbIe eMHUIIBI (72 yaca).

7. ®opma KOHTPOJISA:

[TpomexxyTouHas aTrectanus — 3a4er (8 cem.).

MaremaTuueckasi 00padoTKa pe3yJIbTaTOB XHMHYECKOT0 IKCIEPUMEHT a

1. MecTo nucuuMnIuHbI (MO1YJIsl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl
HucuunnnHa «Marematudeckass o0paboTKa pe3ysbTaTOB XMMHUYECKOIO IKCIEpPUMEHTa»
BXOAWT B BapuaTUBHYK dYacTb Osioka bl «Jucnummuuel (Momynm)» Kak oOs3aTenbHas
mucuumiaraa b1.B.OJ1.6.
2. llesb 0cBOEHHMS IMCUMILINHBI:
o pa3BUTHE Y CTYIEHTOB MPEICTaBICHUN O MaTEMaTUUECKOW CTATUCTUKE U €€ MPUMEHEHUH
B AHAJIMTUYECKON XUMUH.
3. KpaTkoe coaep:kaHue IMCUUIJINHBI
Ponp MeTOI0B MaTEMaTUYECKON CTATUCTUKN B AHATMTUYECKON XUMUHU.
HeonpeaesieHHOCTH pe3yJIbTATOB XMMHYE€CKOI0 aHAJIN3a
[lonartue ciny4allHOH M CHCTEMATHYECKOM COCTABJISAIONICH HEOMPENEeJICHHOCTH pe3yJbTaTOB
XMMHUYECKOr0 aHanu3a. Pacder CHUCTEMaTHYEeCKOM U CIly4alHOW IOIPEIIHOCTH Pe3yJbTATOB.
OneHka pe3yabTaTOB aHAJIN3A.
BrisiBJIeHHe cMCTEeMAaTHYECKOM MOTPEeIHOCTH
BeisiBIeHHE cUCTEMaTMYeCKOM MOTPelIHOCTH HpU  IOMOIIM  CTaTUCTUYECKMX  TECTOB.
JloBepurenbHas BEpOSTHOCTh AHAJIN3a, KaK IPEAMET B3aUMHOU JOTOBOPEHHOCTH.
OueHka NpaBHIILHOCTH U BOCIIPOU3BOAMMOCTH Pe3yJIbTATOB H3MEPEHU I
BolIsiBiIeHHE U yCTpaHEHHUE CIIy4YalHBIX U CUCTEMAaTUYECKUX COCTABILIIOLIMX HEONPEIACICHHOCTH.
Meronb! penaTUBU3aLNN, PAHAOMU3ALUN U «BBEACHO-HANACHOY.
IIpoBepouHbIe TECThI
Q-tect, oleHKa M TpoBepka Haiuuus rpyObix mpomaxoB. [IpoBepounbie TecThl CThIOAEHTA
u Oumepa. JloBepurenbHas BepOSTHOCTb. MeTposiorMueckue OCHOBbI aHamu3a. OlleHka
CIIy4alHOU cocTaBJisitolnel. PacueT morpemnHocTen.
YyBCTBUTEJIBHOCTH U Npejies 00HapyKeHust
Pacuersl 0CHOBHBIX mapaMeTpoB. JJUCIEPCUOHHBIN aHAJIW3 U €r0 NPUMEHEHUE B AaHATUTUYECKOM
xumuH. Pacuer nucnepcun. CpaBHEHHE TUCIIEPCU IBYX MM Oojiee CepUU U3MEPEHUI.
PerpeccMOHHBIN M KOPPEJISAUMOHHBIN aHATH3
Cratuctuka npsMbix JuHUNA. [loMck ypaBHEHUW perpeccud — OCHOBHAs 3ajaya KOCBEHHBIX
MeToJ0B aHanm3a. llocTpoeHue NWHUN perpeccud, OCHOBHBIE METOABI M CHOCOOBI: CIOCO0
KaHaJIOB, CMOCO0 CHOpsSMIIEHHS B Cllydyae, €CIM TOYKM Jie)KaT HE Ha OHOW MPSIMOM.
Koaddunmentsr ypaBHeHUss perpeccud, pacueT Kod(p(UIUEHTOB YypaBHeHHA. Meron
HaUMEHBIIMX KBAaJpaTOB. PerpecCHOHHBI M KOpPPEALMOHHBIN aHalIW3. 3ajada pPerpeccuu
u xoppesiiuu. Koagduiment koppemnsium.
4. Komnerenunu, popmMupyembie B pe3yJabTaTe 0CBOCHHUS JMCUHUIIMHDI
o Croco0eH OCyIIeCTBIISATh MOMCK, KPUTUUECKUN aHalN3 U CUHTE3 MH(OpMaIlUU, IPUMEHSATh
CHCTEMHBIN MOIXO/ ISl pEeIIeHNUs mocTaBieHHbIX 3a1a4d (YK-1);

75



CHOCcO0CH aHAIM3UPOBATh M UHTEPIPETHPOBATh PE3YIbTAThl XUMUICCKHX IKCIIEPUMEHTOB,
HabOmroaenuit u usmepennii (OITK-1);

CIOCOOEH TPOBOJIUTH C COOJIOJCHHMEM HOPM TEXHHKH O€30MaCHOCTH XUMHYCCKUI
OKCIIEPUMEHT, BKJIIOUYasi CHHTE3, aHAM3, M3yYeHHE CTPYKTYpPbl M CBOWCTB BEILECTB U
MaTepualioB, HCCIea0BaHue mpoieccoB ¢ ux yyactuem (OITK-2);

Croco0eH MPUMEHSATh pacueTHO-TEOPETUIECKIE METOIBI AJIsl U3y4EHHS CBOCTB BEIIECTB U
MPOIIECCOB C MX yYaCTHEM C HCIOJIh30BAaHHUEM COBPEMEHHOH BBIYMCIUTEIHHON TEXHUKU
(OIIK-3);

CIOCO0EH HUCIOJIL30BATh CYMIECCTBYIOIINE MPOrPaAaMMHbBIC TMPOAYKTHl M WH()OPMAIIMOHHBIC
0a3bl JaHHBIX JUIS PEIIeHUs 3a/1a4 Tpo(HeCcCHOHAILHON eATEIBHOCTH C Y4€TOM OCHOBHBIX
tpeboBanuii nudopmanronnoi 6esomnacuoctu (OITK-5);

CHOCO0EH MpeCTaBIATh PE3yJbTaThl CBOEH pabOThI B YCTHOM M NMHUCBMEHHOH (QopMme B
COOTBETCTBHH C HOPMAMH H MPABUJIAMH, MPUHATHIMU B MPOPECCHOHATEHOM COOOIIECTBE
(OIIK-6);

crocoOeH BBIOMPATh U HCIIONB30BATh TEXHHYECKHE CPEICTBA M METOIbI MCIBITAHUHN IS
peIlIeHUs] HCCIEeNOBATENbCKIX 3a7ad XHUMHYECKONH HAIPaBJICHHOCTH, ITOCTABIICEHHBIX
crieruanucTom 0osiee Boicokoit kBanmmpukanuu ([TK-1);

CIOCOOCH OKa3bIBaTh MH()OPMAIMOHHYIO MOIICPKKY CIEIHAIMCTaM, OCYIIECTBIISIOIINM
Hay4YHO-HccienoBatenbekue padotsl (ITK-2).

5. Ilmanupyemble pe3yJabTaThl 00y4eHust

B pe3ynbpTaTe OCBOCHUS TUCIHUILTUHBI CTYICHT JT0JIKEH:

3HAmMb»:

MCTOA OKCIICPTHBIX OLCHOK, CTAaTUCTHYCCKHUEC MCTOAbI 06pa60T1<1/1 KOJIMYCCTBCHHBIX
PE3YJIbLTATOB I/ICCJ'IG,Z[OBaHI/II‘/JI, METOA KadCCTBCHHBIX I/IMI/ITaLlPIfI, MCTOAbI ITOCTPOCHUSA
1 UCIIOJIb30BAHUA MEXaHHUCTHYCCKHUX UMHUTAITMOHHBIX MaTEMaTHYCCKUX MOI{@J'IGIZ;

ymembo:

BBHITIONHATH B XOJI€ OKCIIEPUMEHTOB M3MEpeHUs (aHaJM3bl) B COOTBETCTBHU C TpeOyemon
HAJEKHOCTBI0O M TOYHOCTBIO, BBIOMpAsl MOAXOJSAIIYI0O METOIUKY H3MEPEHHH W YHCIO
MnapajsieIbHbIX OMBITOB;

METPOJIOTUYECKH TPaMOTHO OILICHMBATh CHUCTEMATHYECKHE M CIy4YaillHble MOTPEIIHOCTH
U3MEpEHUN;

COMOCTABIATh PE3YJNbTAThl W3MEPEHUM MAJs BBIABIEHUS CTATUCTUYECKH JOCTOBEPHBIX
pasnuyuMil B CBOMCTBAX pa3HbIX 00BEKTOB UCCIIEIOBAHUS;

MIPOBEPATh HAMYUE KOPPEIAUNA W yCTAaHABIMBATH BUJ (YHKIIMOHAJIBHOW CBSI3U MEXIY
COCTaBOM BEIIECTB U UX CBOMCTBAMU,;

enaoemn:

METOZ0JIOTHEN BRIOOpa METOA 0B aHAJIM3a;
HaBBIKAMH MX IPUMEHEHUS;
METPOJIOTUYECKUMH OCHOBAMHU aHAJN3A.

6. O0masi Tpy10eMKOCTb TUCHHUILIAHBI:

3 3auetHbie enuHuIpl (108 yacon).

7. ®opMa KOHTPOJIs:

[IpomexyTouHast aTTectamus — 3a4eT (5 cem.).

MusnepaabHbie pecypebl Bypsitun

1. MecTo qucuMILUIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
Jucuunnuna «MuHepanbHble pecypchl BypsaTui» BXOAUT B BapuaTUBHYIO YacTh 0j10ka bl

«Aucnunmmaer (Moxyn)» Kak obsi3atenpHas auciummaa b1.B.07.

2. Ilesin ocBOeHHSI TUCIHUILIHHBI:
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o (dopMHUpOBaHUE y CTYAEHTOB 3HAHUM O HEBO30OHOBIISIEMBIX NPUPOJHBIX pecypcax,
B YaCTHOCTH, MECTOPOXKICHMUAX IIOJE3HBIX HCKONAEMBIX bypsaThM, MX 3amacax ¥ pPOJH
B o0eclieueHN MUHEpaJIbHbIM ChIPheM SKOHOMHUKH PecryOnnku;

o dopMupoBaHUE y CTYIEHTOB NPEICTaBICHUH O pecypcocOeperaromumx TEeXHOIOTUIX
J00bIYM, MepepabOTKH MUHEPATIbHBIX PECYpCOB M HABBIKOB OLIEHKU BIMSHUS Pa3pabOTKH
IIOJIE3HBIX MCKONIAEMBIX HAa OKPYKAIOIIYIO Cpeny.

3. Kparkoe coaepxkaHue JMCHHIIIMHBI

TenneHuuu pasBUTHA MHHEPATbLHO-ChIPbeBOM 0a3pl B bypsatun. IJkogoruveckue

npooJieMbl pa3padoTKH MOJIE3HBIX HCKOMAEMbIX

Oouwue ceedenus 0 mMecmopoIHCOEHUAX NOJIE3HbIX UCKONAEMbIX, O HeEE0300HO6IAEMBIX,

MUHEPATIbHBIX Pecypcax

Ponp m 3HaueHHe pa3aMYHBIX MOJE3HBIX HMCKOMAEMbIX B pa3BUTUU obOmiectBa. CoBpeMeHHOe

COCTOSIHME U MEepPCHEKTUBBI Pa3BUTHUSI MUHEPAJIbHO-ChIpbeBOM 6a3bl Peciyomuku Bypsatus. Buas

MUHEpaJbHOrO0  Chlpbs. CrmocoObl  JOOBIYM  TMOJIE3HBIX  MCKOMAEMbIX. [ eHeTHueckas

KjIacCUpUKalusi  MECTOPOXKICHHM  IOJIE3HBIX  MCKONAEMBbIX.  YCJIOBHUS ~ OOpa3oBaHUs

MecTOpoxkacHui. PasMmenieHue MeCTOPOXKACHHM pyAHBIX, HEMETANIMYECKUX ITOJE3HBIX

HCKOIIAEMBIX, PECYpPCOB TOILIMBHO-3HEPreTUYECKOrO ChIpbs B Heapax bypsatum m craguili ux

pa3paboTKH.

JKonocuueckue npobdnemvl pazpadomkKu U IKCHAYAMAUUU MECHOPOHCOCHUN NONE3HbLX

UCKONAeMbIX.

3arpsi3HeHUe TPHUPOAHBIX Cpel HpU A00bIYE IOJE3HBIX MCKOMAEMBIX W MEpbl 3allUThl

OKpy’Karolllel cpeabl Ha OOBEKTaX TOpHBIX pa3paboTok. MecropoxaeHus ypaHa bypstuw.

DKOJIOTO-TEXHOJIOTHYECKUE aCIIEKThl UX A00brYM. [ToHATHE O MAaJOOTXOAHOH M 0OE30TXOLHOI

TEXHOJIOTUH.

MuHepajibHO-ChIpbeBast 0a3a IBETHBIX, peaKux, 0J1aropoaAHbIX METAJLJIOB,

AJIIOMOCHJINKATHOTO CBhIPbS M HEMETA/UIMYECKHX IMO0JIe3HbIX HCKONaeMbIX. JKO0JIOro-

TEXHOJIOTHYeCKHEe ACIeKThI X J00bIYH H NepepadoTKu

Mumnepanvno-coipvesan 6a3a 1e2KuUX u mMANCEbIX Y6emMHuvix memannoe bypamuu

Ponp amomMuHus B HapogHOM Xo3sHcTBE. MMHeEpalbHO-ChIpbeBas 0aza  aJIIOMUHUSL

MecTopox1eHNs CBIHHBIPUTOB, JYHUTOB BypsATHH 1 IepCrIEeKTUBBI UX OCBOEHUS. Pynbl cBUHIA U

nuHka. Mecropoxkaenus nonuMeramumnieckux pya (O3epHoe, XonogHuHckoe, JloBaTKuHCKOE U

Ip.), UX XapaKTepUCTHKA, 3a1achl, CTEIIEHb OCBOEHHOCTH.

Munepansno-celpvesasn 6aza 61a20poOHBIX U PEOKUX MEMANN06

JleiicTBytomasi MHHEpaJbHO-ChIpbeBasi 0a3a JOOBIYM POCCHIMHOTO M PYIHOTO 30J0Ta,

CYLIECTBYIOIIME TEXHOJOIMM JOObIYM U mepepaboTKu O1aropoJHbIX MeTaioB. Pa3zBenaHHbIe

MECTOPOXKACHUS PENKUX MEeTalloB. BiusHue pa3paOoTKM M SKCILIyaTallud MECTOPOXKACHUMN

pPEIKMX METaJJIOB Ha NpUpOAHbIe dKocucTteMbl (Ha mnpumepe Jlxuaunckoro BMK).

CoBpeMeHHOE cocTOsiHME A00bIYM Bosb(pama. TexHosorus KOMILIEKCHOW mepepaboTKu

TPYIHOOOOTraTUMBIX MOJIMOEHCOAECPKALIMX Py (Ha IpUMeEpe pya MecTopoxaeHuil bypsatun).

DKonoruueckue npodiIeMbl, CBA3aHHbIE ¢ 10ObIUEl BoJb(pamMa 13 TEXHOT€HHBIX OTX010B. THIIbI

MECTOPOXICHUH 30510Ta. XapaKTepuCTUKH MUHEPAJILHO-CHIPEBON 0a3bl JOOBIUM POCCHITHOIO U

pyaHoro 3oi0ta byparuu. [IpoGiema ocBoeHUS MECTOPOXKIEHUI KOpeHHOr 0 30710Ta Poccuu.

Cuvipvesasn 6a3a yonsa

Posib yriisi B TOMJIMBHO-3HEPreTHYECKOM KOMILIIEKCe. MecTopokeHUsI OyphIX, KAMEHHBIX yTrJei

Bypsitun. Tunel Mmecropoxaenuil yrisg. «TYrHyHCKHMl YTOJBHBIM pa3pe3» — COBPEMEHHOE

COCTOSIHME U NEpCHEeKTUBBI pa3BuTus npennpustusd. CocraB, CBONCTBAa yriedl M INyTH HX

UCIOJIb30BaHUS.

Coipvegan 6aza HememaniuyecKux noJie3HblX UCKONAeMblX

MuHepaibHO-ChIpbeBasi 0a3a LEMEHTHOTO ChIPbsl, UX HCIIOJIb30BAHME B IPOMBIIUIEHHOCTH.

Mectopoxnaenus ¢mooputoB bypstun. Ponap (QmooputoB B MeTaTypruueckoil OTpaciH.

MunepanbHO- cbipbeBas 0a3za anatutoB bypatuu u npobiaema ux 0CBOEHUs. ATATUTOBBIE PY/IbI,
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[[BETHbIE KaMHU (HeppuT), cbipbe AN cTpoiuHaycTpuu. COBpeMEeHHOE COCTOSIHHE AOOBIYU H
IyTH UX UCIIOJIb30BAHUS.
4. Komnerenuuu, gopmupyembie B pe3yabTaTe 0CBOCHUS JUCUMILIHHBI

e  crnoco0eH aHaIM3UPOBAaTh U UHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKUX IKCIICPHMEHTOB,
HaOmoaeHni u usmepennii (OITK-1);
o Croco0eH NpPOBOAMTH C COOJIIOJJEHMEM HOPM TEXHUKHM O€30MaCHOCTH XHMHYECKHM

OKCIIEPUMEHT, BKJIOYas CHHTE3, aHAM3, M3yYCHHE CTPYKTYpPhl M CBOWCTB BEIIECTB U
MaTepHasoB, HCCIeI0BaHME MmpoiieccoB ¢ ux yuactuem (OITK-2);

e  CrocoOEH MPUMEHATh PACUETHO-TEOPETUIECKAE METOIBI 11 H3yYCHHS CBOMCTB BEIIECTB U
MPOIIECCOB C MX YYacCTHEM C HCIOJIb30BAHUEM COBPEMEHHOHN BBIUMCIUTEIBHOW TEXHUKH
(OIIK-3);

e  crnoco0eH HCIOJb30BaTh CYMIECTBYIOIINE MPOrPAMMHbBIC MPOAYKTHI U HH(POPMAIHOHHBIC
0a3bl TaHHBIX ISl PEIICHUS 3a7a4d TPpOo(ECCUOHABHOM ACITEIbHOCTH C YIETOM OCHOBHBIX
TpeboBanuii nupopmanronnoi 6e3onacuoctu (OIMK-5);

e  crnoco0OeH MPeACTaBiIATh Pe3yJbTaThl CBOECH pabOThl B YCTHOH M MUCHMEHHOH (opme B
COOTBETCTBHH ¢ HOPMaMH U TPAaBHJIAMH, MPUHATHIMA B MPOPECCHOHATBHOM COOOIIECTBE
(OIIK-6);

e  crnoco0eH OKa3biBaTh MH(MOPMAIIMOHHYIO MOAIEPKKY CIIEIHATMCTaM, OCYIICCTRBISIONIAM
Hay4HO-HccienoBareabekue pabotsl (ITK-2).

5. Ilianupyemble pe3yJibTaThl 00y4eHHsI
B pe3ysbTaTe 0CBOCHUSI JUCIUILIMHBI CTYACHT H0JIKEH:

3HaAmMb:
. OCHOBHBIE BUJIbl MUHEPATILHOTO ChIPhsl ballkanbCKoil PUPOHON TEPPUTOPHUH;
° CroCOOBI TOOBIYM MOJIE3HBIX UCKOMAEMBbIX, 00JIACTH UX MPUMEHCHHS;

®  pe3yJbTaThl BO3ACHUCTBUS TOPHOT'O MPOHM3BOJCTBA HA NPHPOTHBIC CPEAbI, MEPHI 3aLIUTHI
OKpYXaloIIen cpebl OT TOOBIYN U MepepadOTKH MOJIE3HBIX HCKOMAEMBbIX;

ymembo:

o paboTath ¢ yueOHOI, yueOHO-METOINYECKON U CIPAaBOYHOMN JINTEPATypoOH, a TaKKe YMETh
OPHEHTHPOBAThCS B HAYYHOW NEPUOJMKE B O0OJIACTH aKTyalbHBIX Impobiem B cdepe
JOOBIYH M TTepepabOTKH MOJIE3HBIX UCKOIAEMBbIX;

° pacro3HaBaTh TOPHBIE TOPOILI U MUHEPAIIBL;

. BBITIOJIHATh PAacYeThl TEXHOJOIMUECKUX IMOKa3aTesIeld PYOMOArOTOBUTEIBHBIX OIEepaIIHid
1 o0oraieHus;

s1aoemo:

° MOHATUHHO-TEPMUHOJIOTMYECKUM aIlapaToM B 00JIACTH TOPHOTO JIeTia;

° MeTOo/IaMH 0€30I1acHOTr0 00paIeHus ¢ PYJIHBIMU U XUMUYECKUMH MaTepruallaMu;

° 0a30BBIMH 3HAHUSAMH I10 IIEJIEBOMY HA3HAYCHHUIO PA3JINYHBIX BHJIOB MUHEPAIHHOTO CBHIPhS

Y IPUMEHEHHIO €T0 B MIPOMBIIIIICHHOCTH.

6. O0masi Tpy10eMKOCTb TUCIHUILINHBI:

2 3adeTHble equHUIBI (72 Jaca).

7. ®opMa KOHTPOJIsA:

[IpomexyTounas arrectamus — 3a4eT (5 cem.).

XyMH4YecKHe 0CHOBDBI YKOJIOTHH

1. MecTo qucuMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
JuctunarmHa « XMMUYECKHE OCHOBBI 3KOJIOTMW» BXOJUT B BapUaTHBHYKO 4acTh OJioka bl
«Aucnunmmaer (Moxysn)» Kak obsi3atensHas auciumrHa b1.B.08.
2. lesapb ocBOEHMS IMCUMILINHBI:
o dbopMHUpOBaHHUE  MPEJACTABICHUS 00  OSKOJOTMYECKHX  MpodiieMax  TIJ100ajabHOro,
PETMOHATIBHOIO U JIOKAJIBHOTO 3HAYECHUS;
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o (dopMHUpOBaHNE TOHUMAHUS OCHOBHBIX 3aKOHOMEpPHOCTEN (YyHKIIMOHUPOBaHUs Ouochepsl

U IPOTEKAIOIIMX B HEM XUMUYECKHUX IIPOL[ECCOB, MECTa U POJIM B HEW YelloBeKa.

3. KpaTkoe coaep:kaHue I1MCUUIINHBI
XUMHUYECKHIA JKOJIOTUYECKHI (akTop. XMMHUECKHH COCTAaB J>KMBBIX OpPraHM3MOB. Murpanus
XUMHUYECKUX DJIEMEHTOB B MPUPOJHON Cpele U UX MOCTYIUIEHUE B OPraHU3M 4YeJOBEKa XUMUs
atMocdepsl. [loHsATHE SKOIOrHYECKO XUMUY; 1eNn U 3ajauu npeaMera. Ob1ee npeacTaBieHne
o reocdepax 3eman. [a30BBIi cocTaB, CTpOeHHE U DPATUALMOHHBIM PEKUM aTMOChEpHI.
ConHeuHast paavanus W BepTUKaJbHAs CTPYKTypa atmocdepsl. TemmepaTypHblii mpoduis.
Obmass 1upKyasouss  atMochepsl.  YCIOBUS  yCTOMUMBOCTH. XHMHYECKHE  IPOIECCHI
B Tpornocdepe, crparochepe, me3ochepe u tepmochepe. MoHochepa kak 3alUTHBIA JKpaH
oT uoHHOro Y®-m3mydyeHus. Xumus rtuapochepsl OOmas XapaKTepUCTHKA THIPOCHEpHI.
MupoBoii okeaH u okeaHocdepa. OcHOBHbIE MOP(OMETpPUYECKUE XAapPAKTEPUCTUKU OKEaHOB.
Iupponoruueckuit pexxum okeaHocdepsl. OOmIeMIaHeTapHas poJib TYpOYJEHTHOrO OOMeHa
¢ atMocdepoii. XuMHU4YecKuil cocTaB OKEaHMUECKOM BOJIbI (CONIEBOI COCTaB, PACTBOPEHHBIE T'a3bl,
OpPraHWYecKOe BELIECTBO, B3BECH). 3aKOHOMEPHOCTUM MHUIPALUU XUMHUYECKUX 3JIEMEHTOB
B ruzapocgepe. IlepBuuHoe M BTOPUUYHOE 3arpsi3HEHUE MPUPOIHBIX BOA. OBTpodHpoBaHME
BOZOEMOB. Xumusi jnutocdepsl CTpoeHWe U CPEIHUNW XUMUYECKHU COCTaB 3E€MHON KOPBI.
I'eoxumuyeckas cucreMaTuka 3J1IeMeHTOB. Kilapkid OCHOBHBIX 3JIEMEHTOB KOpbl. OCOOEHHOCTH
pacopeneneHuss paccesHHbIX 3JE€MEHTOB B 3eMHOM kope. Munepanbl. Ilon3emHbie BOBI,
ux coctaB. [lnanerapHblii MOYBEHHBIH MOKPOB. ['M00anbHBIe (YHKIMH MOYBEHHOI'O MOKPOBA.
MecTHbIi TeoxuMHuueckuii GpoH. XUMHUYECKHE peakIMM W Tpolecchl B mouBaxX. buocdepa —
ocobas o6oouka manersl. CocraB 6uocdepsl. [Ipoueccrl B 6uochepe. CyuHocTs HOOChHEPHOI
KOHIIETIIIUH.

4. Komnerenuuu, Ggopmupyembie B pe3yibTaTe 0CBOCHUS] JUCUMILIHHBI

o CHOCcOo0€H OCYIECTBIIATh MOUCK, KPUTHUECKUI aHAJIN3 U CUHTE3 UH(OpMaIUU, IPUMEHATh
CHCTEMHBIH MOIXOJ IJIsl pellIeHuUs mocTaBieHHbIX 3a1a4d (YK-1);

o CIOCO0EH aHaIM3UPOBATh U MHTEPIPETUPOBATH PE3YJILTAThl XUMUYECKHX IKCIIEPUMEHTOB,
HaOmronenuit u usmepennii (OITK-1);

o Croco0€H TPOBOJUTH C COOJIIOJICHUEM HOPM TEXHHKH O€30MacHOCTH XUMHYECKHI

AKCIEPUMEHT, BKJIIOYAs CHUHTE3, aHAIW3, M3y4EHHE CTPYKTYphl U CBOWCTB BELIECTB M
MaTepHaoB, HCCcleoBaHKe mpoleccoB ¢ ux ydactuem (OITK-2);

o crnocoben NPpUMCHATH PAaCYCTHO-TCOPECTUICCKUC MCTOAbI IJIA U3YyYCHUSA CBOICTB BCIIICCTB
" MPOLCCCOB € UX y4aCTUEM C HMCIOJB30BAHUCM COBpeMCHHOﬁ BEIUMCINTEILHON TEXHUKU
(OIIK-3);

o CII0CO0OEH M CIOIb30BaTh CYHCCTBYIOIIMEC IMPOIrpaMMHBIC ITPOAYKTBI U I/IH(I)OpMaLII/IOHHBIe

0a3bl TaHHBIX ISl pEIIeHUs 3a7ad NPpOo(ECCHOHAIILHOM JAEATEIbHOCTH C Y4E€TOM OCHOBHBIX
TpeboBanuii nupopmanronnoit 6eszonacuoctu (OIMK-5);

° CIOCOOEH TPEACTABIATh PE3yIbTaThl CBOCH pabOTHI B YCTHOH W NMHUChbMEHHOH (opme B
COOTBCTCTBHMU C HOpMAaMH H IIpaBUJIaMHU, IPUHATBIMH B HpO(i)eCCI/IOHaJ'IbHOM COO6I_I_ICCTBC
(OIIK-6);

° Ccroco0eH OKa3bIBaTh MH(OPMALMOHHYIO HOJIJEPKKY CIIELHUAIMCTaM, OCYLIECTBISIOLUM

HayJYHO-HcciIenoBarenbekue padbotsl (ITK-2).
5. [lnanupyemble pe3yJabTaTbl 00y4eHHs
B pe3ynbTaTe 0CBOECHUS JUCHUILIMHBI CTYAEHT J10JIZKEeH:
3HAmMb:
e mpolecckl 00pa3oBaHUs U MEPEHOCA 3arPA3HEHUI B OKPYXKAIOIIeH cpere;
® B3aMMOOTHOIIIEHHUSI OPTaHU3Ma U CPEIIbI;
® OCHOBHBIC BUJbI 3arps3HEHUS] OKPY’KaIOIIeH Cpelbl U BO3MOKHOE MPEBPALICHHE BEUIECTB B
MIPUPOJTHOM CpeElIE;
® TIOPSIOK MPOBENCHHS IKOJOTHYECKON IKCIIEPTU3BI U CTPYKTYPY IKOJOTHUECKOTro macmopra
MPEeNNPUATHSL.
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ymembo:
®  OLICHMBAThH YKOJOTHUECKYIO OMACHOCTh PabOTAOIIMX MPEAPUITHH;
® [IPOTrHO3MPOBATH MOBEJICHHE XMMUYECKUX 3arpsA3HEHHUI B MPUPOTHON Cpeie MO BIUSHUEM
HPUPOIHBIX U AHTPOIOTEHHBIX (PAKTOPOB.
enademu:
e HaBbIKaMH pPabOTBHI CO CHOPAaBOYHBIMH MaTepualaMH O  MPEHETbHO-TOMYCTHMBIX
KOHIICHTPAIIHSIX BEIIECTB;
e wuH(pOpMaIHel 0 XUMUYECKOI aKTUBHOCTH OCHOBHBIX (DYHKIIMOHAJIBHBIX TPYIII;
® HaBBIKAMU TUIAHUPOBAHUS paOOTHI U OPraHU3alNHU KOJJICKTHBHOTO PEIICHHS 3a/1ad.
6. O0asi TPy10€eMKOCTh TMCUMILJINHBI:
3 3auerHbie equnamibl (108 yacos).
7. ®opma KOHTPOJISA:
ITpomexxyTouHas atrecranus — 3a4et (7 cem.).

Pdusnyeckue MeToAbl HCCJIET0BAHMS

1. MecTo nucuunjnHbl (MOayJisi) B CTPYKTYpe 00pa3oBaTe/ibHOI NPorpaMMbl

Jucuunnuna «Pu3nyeckre MeTOAbl HCCIEI0OBAaHU» BXOIUT B BAPUATHBHYIO 4acTh OJI0Ka
b1 «/lucuurmmuael (Moaysn)» Kak oos3aTensHas nuciurinHa b1.B.09.

2. Ileab ocBOCHUS] AUCUMILIIMHBI:

o yriayOieHne 3HaHMM M HaBBIKOB CTYJE€HTOB B 00JacTM (U3UYECKUX METO/0B
WCCJICIOBAHUSI, O3HAKOMJICHHE C HUX TEOPETUUYECKUMHU OCHOBAMU U BO3MOXKHOCTSIMU
MPAKTUYECKOT0 MCIIOIb30BaHUS.

3. KpaTkoe coaep:kaHue I1MCUUIJINHBI

BBenenue

duznueckre MOAEIN aTOMOB U MOJIEKYJI. MeTonbl onpenencHus pusndeckux cBorcTtB. OOmas

XapakTepuctuka © kjaccuuranus MeromoB. CHEKTpOCKONUYECKHe, AU(PPaKIMOHHBIC,

ANEKTPUUECKUE U MarHUTHBIE METOJIbl. DHEPreTUUCCKUE XapaKTEPUCTUKU PA3ITMUHBIX METOOB.

UyBCTBUTEIBHOCTD M pa3peliaonias CiocOOHOCTh MeToia. XapaKTepUCTUIECKOE BpeMsl METo/Ia.

WNuTterpanns MmeToaos.

Crnekrpockonus

Teopemuueckue 0CHOGbL CHEKMPOCKONUYECKUX MENM 0008 UCCIE006AHUA

[Tpupoaa 31EeKTPOMAarHUTHOTO U3JIYYCHHS, Pa3JIMYHBIC TUITBI €r0 B3aUMOJICHCTBUS C BEIICCTBOM.

OCHOBHBIC XapaKTEPUCTHKUA HW3JIy4YeHHUS. OJEKTPOHHBIC, KOJeOaTelbHbIe, BpallaTelbHbIE,

CIIMHOBBIE M SIIEPHBIC TMEPEXOJbl KaK pe3yJabTaT pa3IUYHBIX TUIIOB BHYTPUATOMHBIX WITH

BHYTPUMOJICKYJISIPHBIX B3aUMOEHCTBUM, ONMPEAEISAIOMINX COOTBETCTBYIONIYIO CIIEKTPAaIbHYIO

o0nacte. CHEKTpbl HUCIYyCKaHUs, TOTJOUIEHUS W pACCEIHHUs aTOMOB, HOHOB U MOJEKYIL.

Baxkneiiimme XapakTepUCTUKU CIEKTpaJbHBIX JTUHUI. MoOHOXpomaTu3anus U3IydeHus, OJ0K-

CXEMBbI CIEKTPOMETPOB, HUX Kiaccuukanus. XapaKTepUCTHKU CIEKTPaJbHBIX MPUOOPOB.

Kputepuii Panes B onenke paspemaronieil cuibl. Pazianunbie TUIIBI CBETOQUIBTPOB, 00JIACTH UX

MIPUMEH EHUSL.

[IpuemMHUKHM W3IIy4eHUs], OCHOBHBIE JIOCTOMHCTBA M HEJOCTATKU. XapaKTEPUCTHUECKass KPUBas

dbotoomynbcun.  doromerpupoBaHme  crekTporpamMm.  JloCTOMHCTBA W HEAOCTATKH

(boTodneKTpuUecKuX eTeKTOpoB. [loHsATHE O mIymMax, pa3lUYHbIE TUIBI MIYMOB. Perucrpanus

OTIEeIbHBIX (POTOHOB (CcYeT (OTOHOB).

Ilpobnemut nonyuenun u pecucmpayuu cneKmpog

[IpuHnMnInanpHass cxeMa CIEKTPOCKOIMMYECKUX M3MEpEeHUH B JI000H 00JacTH CHeKTpa.

OCHOBHBIC Y3JIbI CIIEKTPATBHON YCTAaHOBKU. VICTOUHUKHY IEKTPOMArHUTHOTO U3ITy4CHHUS.

Memoowt Konebamenvuon cnekmpockonuu. Hugpaxpacuvie cnekmpvlt u KomMOuHauuoHHoe

pacceanue ceema.

KBaHTOBOMEXaHMUECKHI MOAX0 K OMUCAHUIO KOJEOATENbHBIX CIEKTPOB. YPOBHU PHEPrUH, UX

knaccudukanus, (QpyHIaMeHTalbHBIC, OOCPTOHHBIE W COCTaBHBIC YacTOTHl. VHTEHCHBHOCTH
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nojoc KojebaTenbHbIX cHekTpoB. [IpaBuna orGopa u umHTeHcMBHOCTH B MK mornomenun
u B cnekrpax KP.

Knaccuueckast 3a1aya o KosiebaHUSIX MHOMOATOMHBIX MOJIEKYJI.

YactoTbl 1 GOPMBI HOPMAIBHBIX KOJIEOAHUN MOJIEKYII.

AHanu3 HOpMaNbHBIX KOJIeOaHUN MOJIEKYJIBI IO IKCIIEPUMEHTAIBHBIM JaHHBIM. ConocTaBieHue
UK u KP cnekTpoB U BBIBOABI O CUMMETPHUU MOJIEKYJIBl. XapaKTEPUCTUUYHOCTh HOPMAJIbHBIX
konebanuii. IlpuMeHeHHMe METOHOB KOJIEOATENbHOW CHEKTPOCKOMUU I KadyeCTBEHHOTO
U KOJMYECTBEHHOIO AaHAIMW30B W JApyrue ImpuMeHeHus B xumuu. Crnenu@uyuHoCTb
Kosie0aTeNbHBIX CIeKTpoB. MccnenoBaHus TUHAMUYECKON HM30MEpHH, paBHOBECUH, KWHETUKU
peakiui.

Texnuka u wMeronukun WK cnekrpockonum u  cnekrpockonuu KP. Amnmapatypa WK
CIEKTPOCKOMMUH, TMpO3pauyHble  MaTepHaybl, IPUTOTOBJIEHHWE  O00pas3loB.  ArmmapaTrypa
cnekTpockonuu KP, mpenmyiecTsa jla3epHbIX HCTOUHUKOB BO30YKICHHUS.

Memoowt INNeKMPOHHOU CHEeKmpoCcKonuu. Cnexmpockonus 6 euoumoil
u yiompaguonemoeoit oonacmu

OmuccuoHHass Y® CIEeKTpPOCKONMsS KakK METOJ HCCIEJOBAaHUS JIBYXaTOMHBIX MOJIEKYIL
BeposiTHOCTH TIepexonoB MeXAy 3JIEKTPOHHO-KOJIe0aTEeNbHO-BPAIATEIbHBIMU COCTOSIHUSMU.
AOcopOIIMOHHAsT CHEKTpOCKOmusl B BUAMMONM u Y@ o00macTaxXx Kak METOJ HCCIEIO0BaHUS
IEKTPOHHBIX CHEKTPOB MHOI'OATOMHBIX MOJIEKYJ. XapaKTEPUCTUKU 3JIEKTPOHHBIX COCTOSHUMN
MHOT'OATOMHBIX MOJIEKYJ: SHEPrusi, BOJIHOBbIE (DYHKLIHU, MYIBTUILIECTHOCTh, BPEMs >KU3HH.
CuMMeTpuss M HOMEHKJIATypa »JJIEKTPOHHBIX cocTosHud. Knaccudukamus u oTHeceHue
AIIEKTPOHHBIX TEepPeXxoAoB. VHTEHCHBHOCTH MOJIOC pa3iIW4HBIX mepexonoB. IIpaBuna otbopa
U HapyllIEeHus 3arpeTa.

[IpumeHeHue HIEKTPOHHBIX CIEKTPOB MOIMVIOLIEHHS B  KayeCTBEHHOM, CTPYKTYpHOM
U KOJM4YecTBeHHOM aHaiu3ax. O creuuduke 3JeKTPOHHBIX CHEKTPOB MOIVIOIIEHUS pa3iMyHbIX
KiaccoB coenuHeHUU. CHEKTpbl CONPSDKEHHBIX CHUCTEM M MPOCTPAHCTBEHHBIE 3(EKTHI
B DJIGKTPOHHBIX CIIEKTPaX MOTJIOMeHHs. TeXHUKa CIIeKTPOCKONUH B BUIUMON u Y@ obnacTsx.
Penmezenoeckue memoont uccieoo8anus

[Ipupona peHTreHOBCKUX CHEKTPOB. B3auMOCBS3b PEHTTEHOBCKUX CIIEKTPOB TMOTJIONICHUS
U XapaKTepUCTUYECKUX CIEKTPOB McmyckaHus. 3akoH Moznu. Kiaccudukanus peHTreHoBCKUX
METO/10B aHaIu3a. Ananu3 o NEPBUYHOMY PEHTI€HOBCKOMY U3ITy4EHUIO
(PEHTr€HOOMUCCUOHHBIM).  AHamM3 1O  BTOPUYHOMY  PEHTTEHOBCKOMY  H3IIyYEHHIO
(pertrenoduyopectieHTHbI). 3akoH bporra-Bynbda. Pentrenoa®copOnMoHHBIA — aHAMU3.
[Tpupona KpUTHYECKHX KpaeB MOTIOIIeHUS. PeHTreHoBcKast (pOTOIIEKTPOHHAS CHEKTPOCKOHS
(37eKTpOHHAsT CHEKTpOCKomus s XxuMuuyeckoro aHammza — OJCXA). Merog DCXA kak
HENOCPEACTBEHHBII SKCIIEPUMEHTAIIbHBIII METO/ MU3MEpPEHUsl BEIMYMHBI SHEPIUU XUMHUYECKOU
cBs3u. BozamoxkHoctn DCXA 1151 aHamM3a OBEPXHOCTEH.

Memoowt macc-cnekmpomempuu

MeTobl HOHU3ALUU: AIEKTPOHHBIN yaap, (OTOMOHU3ALMS, ITEKTPOCTATUYECKOE HEOJHOPOIHOE
noje, Xumuuyeckas wuoHuzauusa. KoMmOuHMpoBaHHbIE MeTOAbl. VOHHBIII TOK U cedeHue
noHuzauuu. IloTeHnumansl mosBieHUs HMOHOB. JluccoumaTuBHas HoOHU3anUsA. TUIBI HOHOB
B Macc-CIIEKTPOMETpaXx.

IlpunuunuaneHas cxema Macc-cnektpomerpa [emmcrepa. ®dokycupyroiiee JeicTBUE
OJJTHOPOJTHOTO MONEPEYHOr0 MAarHUTHOIO MOoJsl. DJeKTpocTatnyeckas (okycupoBka. J[BoiiHas
¢dokycupoBka. Pa3permaromas cuia macc-criektpomerpa. Monnslil ucrounuk. Cucrema Hamycka.
MounekynsapHoe TeueHHue rasa. Bpems nposeTHslli Macc-ciekrpomeTp. KBaapynmonbHelid Macc-
ciekrpomeTp. ClIEeKTpOMETp HOHIIMKIOTPOHHOIO PE30HAHCA.

[Ipumenenue wmacc-ciekTpomeTpun. HWnentudukanus BemiectBa. Koppensmus MexIy
MOJIEKYJIIPHOM CTPYKTYPOU M MacC-CIIEKTPaMH.

Pe3onaHcHBIE MeTObI HCC/IEIOBAHNS OPraHUYEeCKUX COeAUHEHUH

@du3uveckrue OCHOBHI SIBIICHHUS SJAEPHOTO MAarHUTHOro pe3oHaHca. CHSATHE BBIPOKIACHUS
CIIMHOBBIX COCTOSHMII B IOCTOSHHOM MAarHUTHOM I0j€. YCJIOBHE SIEPHOTO0 MarHUTHOTO
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pe3oHaHca. 3aceleHHOCTb YPOBHEW HHEPruu, HACHILIEHHE, pPEJaKCallMOHHbIE MPOLECChI
U IIApPUHA CUTHAJIA. XUMHUYECKUM CIABHUI M CIHMH-CIIMHOBOE pacllerieHue B crekrpax AMP.
OTHOCUTENIbHBIA XUMHUYECKUH CIBHUI, €r0 ONpEAECICHHUE M HUCNOJb30BaHHE B XUMHHU. CHuH-
CIIMHOBOE B3aUMOJEWUCTBHE SJEP, €ro IMpUpPOJd, YNUCIO KOMIIOHEHT MYJbTHIUIETOB,
pacnpefeieHue WHTEHCUBHOCTH, NpaBuiio cyMMm. llpumenenue crnektpoB AMP B xumuu.
Texnuka u Metoauka skcrepuMerTa. CTPYKTYpHBIM aHanmu3. XUMUUYECKas MOJspU3aius saep.
brok-cxema ciekrpomerpa AMP, Tunsl ciekTpoMeTpoB. XapakTep 00pa3ioB.
[TpUHIMIIBI CTIEKTPOCKOMMH 3JEKTPOHHOrO MapaMarHUTHOTO (CIIMHOBOTO) pe30HaHca. Y CIOBHE
OIIP. g-®akTtop u ero 3HaueHue. CBepxTOHKOE pacuiemienne curhaita OIIP  mopu
B3aMMOJICHCTBUM C OJHUM W HECKOJIbKMMH sApaMH. YHCIO KOMIIOHEHT MYJIbTHUILIETA,
pacnpenenenue nHTteHcuBHOCTU. Koncranta CTC. Tonkoe pacmenienue. Ilupuna auHMiA.
[Ipunoxxenne wmeroga OIIP B xumuu. lM3yuyeHne MeEXaHU3MOB XUMHYECKUX PEAKIMM.
XuMudeckas Toispu3anus d3JeKTpoHoB. OrmpeneneHne CBOOOJHBIX paJMKalOB M JIPYyTrUX
rapaMarHUTHBIX 1IEHTPOB. M cronbp30BaHue CIMHOBBIX METOK. biok-cxema cnekrpomerpa OIIP,
0COOEHHOCTH IKCIIEPUMEHTA, JOCTOMHCTBA U OTPAaHUYEHUS METOA.
Tepmoananumuueckue memoosvt aHAIU3A
O030p OCHOBHBIX METOJIOB TEPMUYECKOr0 aHaJn3a, NpUHLUMIBI padoTel npubdopos JATA, TTA,
JICK. O030p OCHOBHBIX (PaKTOPOB BIHMAIOIIMX HA PE3YIbTATHl TEPMOAHATUTHYECKOIO
nccienoBanus. TeMiepaTypHOe I0JIE TEPMOMHEPTHOIO BEIIECTBA B YCIOBHAX KCIEPUMEHTA.
ObnacTu MpUMEHEHUs TEPMOAHATUTUIECKUX UCCIEOBAaHUI: TEPMOMETPHUS, SPHTAILITUOMETPHS,
KMHETUKA F'eTepOreHHbIX MPOLIECCOB, aHAJIN3 YUCTOTHI BEIIECTB.
OO0630p OCHOBHBIX METO/AOB HCCIEAOBAHHUS MEXaHHYECKUX CBOWCTB, MPUHIUIBI PaOOThHI
npubopos Instron. O630p OCHOBHBIX (JaKTOPOB, BIMSAIOIIMX Ha PE3yJbTaThl UCCIEJOBaHUS.
Ob6nacTy IpUMEHEHHUSL.

4. Komnerenuuu, gopmupyembie B pe3yabTaTe 0CBOCHUS JUCUMILIHHBI

° CIOCOOEH OCYIIECTBIISITh MOMCK, KPUTHYCCKUN aHAIN3 U CUHTE3 HH(POPMAIIH, IPUMEHITh
CHCTEMHBIH IMOAXO/ IS pelIeHHs ocTaBIeHHbIX 3a1a4 (YK-1);
° Croco0eH aHaIW3UPOBATh U UHTEPIPETUPOBATH PE3YIbTATHl XUMHUYECKUX HIKCIIEPUMEHTOB,

HaOmronenuit u usmepennii (OITK-1);

o Croco0eH TPOBOIUTH C COOJIOJEHMEM HOPM TEXHHKH O€30MaCHOCTH XUMHYECKUN
OKCIIEPUMEHT, BKJIOYasi CHHTE3, aHAJM3, U3YUYCHUE CTPYKTYPbl W CBOICTB BEUIECTB U
MaTepualoB, HCCIIeaoBaHue mpoieccos ¢ ux yuactuem (OITK-2);

J Croco0eH MPUMEHSATh PacueTHO-TEOPETUICCKUE METOBI JJISl H3YUEHHS CBOWCTB BEIIECTB U
MPOIECCOB C WX yYaCTHEM C HCIIOJIh30BAaHHUEM COBPEMEHHOH BBIYMCIUTEIIHLHON TEXHUKU
(OIIK-3);

. CIIOCOOCH HCIIOJIh30BaTh CYIIECTBYIOIIUE MPOrPAMMHBIE MPOAYKTHI U WH(OpMaIOHHBIE
0a3bl TaHHBIX JUIS pEIIeHUs 3a7ad NPpOo(ECCHOHAIILHOM JAEATEIbHOCTH C Y4E€TOM OCHOBHBIX
TpeboBanuii nupopmanronnoi 6e3onacuoctu (OIMK-5);

. CIIOCOOCH MPENCTABIISATh PE3yJIbTaThl CBOCH pabOThl B YCTHOW M MUCHBMEHHOH (opme B
COOTBETCTBHHM C HOPMAaMH W MpPABUJIAMH, IPUHITHIMH B MPO(ECCHOHATEHOM COOOIIECTBE
(OIIK-6);

J Croco0eH BBIOMPATh U HCIIOJNB30BATh TEXHUYECKUE CPEICTBA U METOABI WCIBITAHUNA JIS
pELIeHNsT HCCIEA0BATEIbCKUX 3aJad XWMHYECKOH HAalpaBIEHHOCTH, ITOCTaBICHHBIX
crierancToM 6osee Bricokoit kBamupukanuu (ITK-1);

. CIMOCOOCH OKa3bIBaTh MH()OPMAIIMOHHYIO MOIIACPIKKY CIEIHAIMCTaM, OCYIICCTBIISIOIINM
Hay4yHO-HcciaeaoBarenbckue paborsl (ITK-2).

5. [lnanupyemble pe3yJabTaTbl 00y4eHUs
B pe3ynbraTe 0OCBOCHHS JUCHUTUIMHBI CTYACHT T0JI2KeH:

3Hamb:

o TEOPETUYECKHE OCHOBBI  MAaCC-CIEKTPOMETPUYECKUX, TEPMUUYECKMX U  CHEKTPO-
CKOIMYECKUX METOJIOB UCCIIEIOBAHUS;

o anmnapaTypHoe opopMIiIeHHE H3yUYEHHBIX METOIOB;

82



ymembu:

° palMoHAIbHO BBIOMpaTh (U3UYECKUE METOJbI MCCICIOBAHUS CTPOCHHMS BEIIECTBA
JUTSL pellieHus MOCTaBJIEHHOM 3a/1a4H;

° HMHTEPIIPETUPOBATH MMOJYYEHHbBIE PE3YJIbTATHI;

° paboTaTh CO CIIPAaBOYHBIM MaTepHasiaM, arjacaMu, 0a3aMy JaHHBIX CIIEKTPOB Pa3IUYHBIX
COCIIMHEHUH,

e1a0emo:

° METOJI0JIOTUEH BEIOOpA METOIOB aHAJIN3a, HABBIKAMU WX TTPUMEHEHUS;

° METPOJIOTHYECKMMH OCHOBAMU aHaJn3a.

6. O0masi Tpy10eMKOCTh JUCUMILIUHBI:

5 3agerHbix equnuil (180 vacos).

7. ®opMa KOHTPOJISL:

[TpomexxyTouHas aTrectanus — 3k3ameH (6 cem.).

Konuenuusi 310poBoro odpa3a »Ku3Hu M IVIAHUPOBAHUE CEMbHU

1. MecTo nucuunIuHbl (MO1YJisl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMmbl
Jucuurumza «KoHnenuus 310poBoro oopasa KU3HU U IVIAHMPOBAHUE CeMbH)» BXOJIUT
B BapuaTUBHYIO yacTb Onoka bl «/lucummiamuel (Mopyiu)» Kak oOs3aTelbHas TUCLUIUIMHA
b1.B.10.
2. lenb ocBOCHUS JMCHHUILTHHBI:
o NOBbIIEHUE HMH(OPMUPOBAHHOCTM [0  BONpOCaM  3[0POBOr0  oOpasza  KHU3HH,
(dbopMHpOBaHHUE Y CTYJJEHTOB OTBETCTBEHHOIO OTHOILIECHUS K 30POBBIO U HABBIKOB PaOOTHI
110 GOPMHUPOBAHUIO 37I0POBOTO 00pa3a KHU3HHU.
3. Kparkoe cogepkaHue JMCHHIIIMHBI
BBenenue
Omnpenenenue monsTus "3m0poBbld 00pa3 >ku3Hu". Baneonorus. OmnpeneneHue MOHATUN
"3nopoBre" 1 "BonesHp". OCHOBHBIE COCTaBIISIONINE 3I0pPOBOrO 0Opasa ku3HU. ColnaabHbIC
OCHOBBI 3/10POBOT'0 00pa3a )KU3HH.
IIcuxosoruvyeckoe 310poBbe
CBs13p ICUXUYECKOT0 U (hrU3MUecKOro 370poBbs. CTpecc U MCUXO0JI0rHYECcKOoe 3710poBhe. BiusHue
peKJaMbl Ha IICHXOJIOTMUECKOE 310pOBbE. BiMsHME >37E€MEHTOB COBPEMEHHOW KYJbTYpbI
(My3bIKH, TUTEpaATYypHI U T.J.) HA ICUXOJIOrHYEcKoe 30poBhe. OCOOEHHOCTH MCUXO0JIOTHYECKOTr0
3I0POBBsl eTeil M MonpocTKOB. Ponb ceMbr B (pOPMUPOBAHHH IICHXOJOTUYECKOTO 310POBBSI.
[TpoGeMbl ICUXOIOTNYECKOH aanTaluy JIeTel U3 HEMOMHOLEHHBIX CEMEH.
IMpodpunakTuveckass MeIUIIAHA
Omnpenenenne NOHATHS «IpOoQHIAKTHYECKas MEAULIMHAY. 3aTpaThl CUCTEMBI 3/IpaBOOXPAaHEHUS
Ha TNpoUIAKTUKY M JiedeHHMe HauOojee pacnpocTpaHeHHbIX 3abosieBaHuil. [IpuHUMIBI
npodunaktuku. Bunsl npopunaktiku. [IpuBUBKM Kak OAMH M3 METONOB MPOGHIAKTHKHU psijia
colMaIbHO-3HaYUMBIX 3a00neBanuil. [IpuBuUBKU: 3a U IPOTUB.
CaHnTapHO-3MHUAEMHOIO0THYECCKHE MEPONIPHATHA H NPOQHIAKTHKA
Okonorust ¥ 310pOBbIM 00pa3 »xu3HM. OmnpeneneHue MOHATHS «dKoyiorus». IlpuponHbie
Y TeXHOTeHHbIE (DAaKTOPBI, BIMAIONIME Ha 3Kojoruto. KpynHeiimme npupoaHble 1 TEXHOT€HHbIE
katacTposl 1 ux nocnexnctsus. CocTosiHME BO3AYXa M 370pOBbE deloBeka. Bo3ayx KpymHBIX
roponos. HopMaTuBEL, X AOCTOMHCTBA U HENOCTATKU. COCTOSIHUE BOJBI U 310pPOBBE UEJIOBEKA.
TexHorenHoe 3arpsi3HeHue BojoeMoB. HopmaTuBbl, UX JOCTOMHCTBA M HemocTaTku. OCHOBBI
PalMOHAIBHOIO HCIIOIB30BAaHUS BOJIHBIX pecypcoB. COCTOSHHE IOYBBI U 3J0POBBE YEJIOBEKA.
TexHorenHoe 3arpsisHeHue nous. HopMaTuBbl, HX JOCTOMHCTBA U HEOCTATKU. McToIIeHne TOYB
U IIyTU IPEOAOJIEHHS UX UCTOLEHMSI. IHTEHCUBHBII 1 3KCTEHCUBHBIN IyTH Pa3BUTHUS CEJIbCKOTO
XO035I1CTBA.
ITuranue u 310poBHIii 00pa3 KU3HH
[TuTanue Kak ofHa M3 COCTABJIAIOIINX 37J0POBOr0 00pa3a >ku3HH. HeoOX0aAUMOCTh MOCTYIICHUS
0€nKoB, )KMPOB M YIJIEBOAOB JJIsl 3J10POBOr0 00pasa >KW3HH. BUTAMHHBI U MHKPOAIJIEMEHTHI,
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UX 3Ha4YeHue i1 3A0pOoBOro odpasa KHU3HU. TeppuUTopuH, 3HIEMHUUYHBIE 1O Jeduuuty
MUKpo3j1eMeHTOB. ColMaabHOE 3HAUEHHE HeMoJHOoLUeHHoro mnutaHus. Ilpodunaktuueckoe
MIPUMEHEHNE BUTAMUHOB M MHUKPO3JIEMEHTOB: 3a U NPOTUB. buosornyecku akTuBHbIE J00ABKU
K [TUIIIE, UX MECTO B MPO(PUIIAKTUKE U TEPAIIUH.
dwusznueckast KyJbTypa U 310pOBBIA 00pa3 KU3HU. 3aHATUS PU3NUECKON KYIbTYPOH KaK OJIHA U3
OCHOB 3JI0pPOBOr0 00pa3a KU3HU. Y TPEHHsIS 3apsAaKa KaK OJUH U3 BUAOB GU3NUECKOH KYIbTYPBI.
CKOJIBKO HY)KHO (PM3MUYECKUX YHNpaKHeHUH B JeHb? IIpHHIUIBI MHAMBHIYyaIbHOTO MoaOOpa
¢usnyeckoil akTUBHOCTH. ['MMognHaMus Kak OJUH M3 (aKTOPOB PUCKA PA3BUTHS PA3IUUHBIX
3a0oneBanuil. [IpodeccroHanbHbIl CIOPT M 310pOBbIM 00pa3 >xu3HU. [IpodeccuonanbHbie
3a00JeBaHus CIOPTCMEHOB.
BpeaHbie NpUBBIYKH U 310POBbIi 00pa3 KU3HU
Kypenmne: nokasanusle ¢aktopsl prucka. ConuanpsHoe 3HaueHHE KypeHus. Pekimama Ttabaka:
32 U NPOTHUB. 3aTpaThl CHUCTEMBI 3]paBOOXPAaHEHUs HA KYPWIBLIMKOB. AJIKOTOJb: JOKa3aHHBIE
¢bakrops! pucka. [Ipopunaktuueckas 3¢hhekTUBHOCT ankorois: MuQsl U npasaa. ConuanbHOE
3HaueHue ajkoroiausma. Pexsama ankoross. [IMBo Kak MCTOYHUK ankorons. /omogHUTENIbHBIE
po0JIeMbl, CBsSI3aHHbIE C YNOTPEOJEHHEM aJlKorojs. 3aTpaThl CUCTEMBbl 3PaBOOXPAHEHHUS
Ha aJIKorojMkoB. HapkoTuku: onpeneneHue IMOHATUS, OCHOBHbIE BHJIbL.  Paznuuusg
3aKOHOJATENbCTBA PA3HbIX CTPaH MO OTHOIIEGHUIO K HapKOTMKaM. 3a0oJjeBaHus,
aCCOLMMPOBAaHHBIE C YIOTpeOiieHneM HapKOTHKOB. IIcuxonoruueckoe OTHOIIEHHE MOAPOCTKOB
K HapkotukaM. IIporpaMmel 1o mnpeaynpexJeHUI0 paclpOCTPaHEHHUs HAPKOMAHHMM. 3aTpaThl
CHCTEMBI 3]paBOOXPAHEHUS HA HADKOMAaHOB.
IInanupoBanue ceMbu
Hemorpaduyeckass cuTyauust B cTpaHe U Mupe. Posib miaHupoBaHus CeMbU B W3MEHEHHUU
nemorpapuyeckoil cutyanuu. KoHTpamenuuss Kak OAMH M3 METOJOB IUIAHUPOBAHHS CEMbH.
Bunel xontpanenuuu. OcoOEHHOCTH KOHTpPALEHNLUUU Yy Pa3IUYHbIX BO3PACTHBIX KaTeropui
HaceJleHUs. DTUYECKOe OTHOIIEHHWE K KOHTpauenuuu. KoHTpauenuus, abopT WM pPoOxbI?
KoHTakTHas KOHTpalenuus Kak MeToJ Mpo(uIakTUKU repenadyn 3a00oneBaHnui, nepelalonxcs
nosioBbIM TiyTeM (3IITIIT). Conmansaoe 3nauenue 3IIIIII. ['pynmnel pucka no 3apaxenuto 3I1TIII.
3IIIIT u Oecnmomue. 3aTpaTbl CHUCTEMBI 3/paBOOXpaHeHHs Ha JedeHue OosbHbBIX 3IIIIII.
3akoHonarensctBo PO o 3IIIII.
CouunanbHasi ajanTanusi MHBAJTUI0B
Omnpenenenne TOHATHS «WHBAMWI». Buasl wHBammanoctu. IIpodunaktuka BpoXKAEHHOU
UHBAJIMAHOCTU. PaHHAA JAMAarHocTMKa BPOXKJIEHHBIX aHOMalMii u  ypoiactB. AOopT
[0 MEIUIIMHCKUM ITOKa3aHUsAM: 32 M HpoTHB. [Ipodunaktuka mpruoOpeTeHHON HHBAIUIHOCTH.
Oxpana Tpysna. CaHuTtapHble TpeOoBaHUs K pabouuM MecTaM. BpenHble ycinoBust Tpyna.
3arpaThl CUCTEMBI 31paBOOXPAHEHUS Ha MPOPUIAKTUKY U JeyeHHe nHBaIu JHOCTH. ColnaibHOoe
3HaueHue HHBaIMAHOCTU. IOpumaudeckoe mnonoxenue uHBaIKMA0B. CouuanbHas HW30JALUA
MHBAJIM/I0B: 0COOEHHOCTH MPOKMUBAHUS, IIEPEMELICHUsI, pa0OThl. AfanTalys UHBAIUIOB — IYTh
BKJIFOUEHUS UX B )KU3Hb OOIIECTBA U COKPALIEHUS 3aTPaT CUCTEMBI 31paBOOXPAHEHUSI.
I'mruena u 3710poBbIi 00pa3 KU3HU
I'uruena kak oJjHa U3 COCTaBJIAIOLIMX 30POBOro o0pasa xu3HU. Buasl ruruensl. OcobeHHOCTH
OTHOILEHUSI IMOAPOCTKOB K JIMYHOM rurueHe. Poib cUCTEMBI BOCIHUTaHUS B HEIOCTATOYHOM
3HAaHUM HEOOXOTUMOCTH JMYHOW ruruensl. IIpocBeTnTenbckas paboTa Kak MeETO] NMPUYUYCHHUS
K JINYHON TUTHEHE.
Bubpauus. Axyctuueckue BozaeiictBus. Ilbiab.  Jleryume skunpkoctu. OpraHumdeckue
pactBopures. Kucnorel. Tsokensie Meraiuisl.  Asuieprensl.  [IpuHOMOBI  yMeHbIIEHUS
MOCTYIUIGHUSI TBUIM B OpraHu3M. Bentwnsaumum u Taru. Tunmsl BeHTHisinuu. TpeOoBaHus
K CHUCTeMaM BeHTWIALMU. Pecnuparopbl. OCHOBHbIE aHTUIOTHI NPH OTPABICHUSIX JIETYYUMU
KHUAKOCTSIMM, KUCIOTaMH, TSDKEIbIMH MeTayulaMu. llepBas momolp mpu oXorax JETy4UMHU
KHUJKOCTSIMH M KHCIIOTaMU.

4. Komnerenuuu, popmMupyembie B pe3yabTaTe 0CBOCHUS IMCIHUIIIHHBI:
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o Croco0eH co3[aBaTh U MOAJIEP)KUBATh OE30MACHBIE YCIOBHS KU3HEAEATEIbHOCTH, B TOM
YHCIIe IPU BO3HUKHOBEHHUHU upe3BbluaiiHbix cutyarmii (YK-8).
5. IliianupyemMblie pe3yabTaThl 00y4eHus
B pe3ynbpTaTe 0CBOEHUS JUCLMILIMHBI CTYIEHT JOJIKEeH:

3HAMb:

o BIIMSTHHE CPEJIbl OOMTAHUS Ha 3JJ0POBbE UEIOBEKA;

o OTIpeNIeTICHHE MOHSTHH «3T0POBBE», «30POBBII 00pa3 KU3HUY», IIIIAHUPOBAHUE CEMbH

o YYEHHE O 3J0POBOM 00pa3e KU3HH

o B3aMMOJICHCTBHE OpraHM3Ma 4YelIOBEKa M BHEIIHEH cpenbl; 3a00JICBaHMs, CBSI3aHHBIC
C HEOJTaroNmpUsATHBIM BO3/ICHCTBUEM KIIMMATHYCCKHX U COLUATBHBIX (JAKTOPOB;

o OCOOCHHOCTH JKEHCKOTO W MYKCKOrO OpraHu3Ma B pa3HbIe BO3PACTHBIC TEPHOIBL;
3a0oJeBaHUsl, ePEeNaAlIINecs TOJOBBIM MTyTEM M UX MPOPUIAKTHKY;

o 3HAa4YeHHE TUTHEHBI B 3JI0POBOM 00pa3e KU3HU;

o OCHOBBI MHKPOOHMONOTHH, WH()EKIHOHHOTO W SIUJAEMHOJOTHYECKOTO ITPOIECCOB,
UMMYHHTETA, CIIOCOOBI 3aIUTHI OT TATOI€HHBIX MHKPOOPTaHU3MOB;

o 0COOCHHOCTH OKa3aHHsI MEPBOIl TOMOIIM U MPOBEAECHUS PEAHMMAIMOHHBIX MEpPONPUATUI
MOCTPa/IaBIIUM B Pa3IMYHBIX CUTYaIIHSIX;

ymemu:

o 000CHOBATh POJIb U 3HAUEHHE PALIHOHAIBHOTO TUTAHHUS;

o pacKpbIBaTh POJIb 3aKaIMBAHUS, 3aHATUN (HPU3UUYECKOMN KyIbTYpOl Ha 30POBEE;

o JaTh ONPE/EICHUE TIOHATHIO IICHXUYECKOE, COLUATIBHOE 3]J0POBBEY;

o PaCKpPBITh 3HAUEHHE BPEIHBIX TPUBBIYEK, OMACHBIX JIJIS 370D OBbS;

o XapaKTepH30BaTh OCHOBHBIC BUJIBI KOHTPAICIITUBOB;

enaoemp:

o HaBbIKAaMH MPOPUIAKTUKH 3a00JIeBaHHI 1 (OpMUPOBaHUS 3I0POBOr0 00pasa KH3HU;

° HaBBIKAMM OKa3aHUS TTEPBON MEAUIIMHCKOMN TTOMOIIIHN.

6. O0masi Tpy10eMKOCTh TUCHHUILIUHBI:

2 3a4eTHbIe eMHUIBI (72 Yaca).

7. ®opma KOHTPOJISA:

[TpomexxyTouHas aTrecranus — 3auet (1 cem.).

BBenenue B kKypc o01eii xummuu

1. MecTo nucuunInHbl (MO1YJisl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMmbl

Jucuunnuna «BBenenue B Kypc oOuiel XuMUM» BXOAUT B BapUaTUBHYIO YacTh 0j10ka bl
«Aucnunmmael (MoayJin)» Kak obsi3atenbHas qucuuminHa b1.B.11.

2. e ocBOCHHMSA THCHUIINHBI:

o 3aKpeIyIeHUEe TEOPETUUECKUX 3HAHUH, ITOJIy4EeHHBIX B Kypce XUMHUH 00111e00pa3oBaTeIbHON
LIKOJIBI;

o 0000IIeHe U CUCTEMATU3alMs 3HaHUM CTYyJE€HTOB IO XHMHUU M HpUOOpeTEeHHE HMHU
HEOOXOAMMOro MHMHMMyMa XUMHYECKMX 3HAHUN JUIsl yCBOEHHS MaTepualla OCHOBHBIX
XUMHYECKUX JIMCIMIUIMH 10 yueOHoMY iany HanpasieHus 04.03.01 Xumus — «BBenenue
B pu3nuecKyro xumuio» u «Heopranuueckast XuMus»;

o dopMHUpOBaHUE y CTYAEHTOB IpEACTaBiICHHs 00 OCHOBHBIX METOAMKAx M crocodax
pELICHNS HECTAHIAPTHBIX PACUETHBIX 3a/1a4.

3. Kparkoe coaep;kaHue JMCHHIIIMHBI

OCHOBHbBIC TIOHATHS M 3aKOHBI XMMHMH. ATOM, MoOJIeKysia. XuMudeckas (opmysia BellecTBa

SMIUpHYECKas, MOJeKyJsipHas, rpadpuueckas). lloHaTHe «MOIb», «MONApHAas Maccay,

«OTHOCHUTEJIbHASI aTOMHAsI U MOJIEKYJISIpHAs Maccay

Knaccudukanuss Heopranuueckux BemiecTB. IIpoctele U  cioxHble BemecTtBa. OKCUIBL:

cojieoOpasyronye U Hecoleo0pas3yolue, KUCIOTHbIE, OCHOBHbIE U aM(oTepHbIe. XUMUYECKHE

CBOMCTBA OKCHUIOB. [MIpPOKCHABI: KHUCIOTHI, OCHOBaHHA U aM(OTepHbIE THIPOKCUIBI.
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XUMHYECKHE CBOICTBA KUCIOT, OCHOBaHMM, aMpOTepHBIX OKCcUI0B. CoNu: KUCIbIE, OCHOBHEIE,
cpennue. XUMHYECKHE CBOMCTBA coJiel. ['eHeTnyeckas cBsI3b MEXAY KiIacCaMU HEOPTaHMYECKUX
COEIMHEHUM.
Teopus ctpoenus atoma. [lepuonuueckuii 3akoH u Ilepuoguueckas cucrema 3J€MEHTOB. ATOM
— cioxHasi yactuna. IIpoToHbl, HEHTpPOHBI, 3JeKTpoHBI. M3oTombl. Ilepuogunueckuii 3akoH
u [lepronuueckas cucrema XxuMudeckux syemeHToB [[.M. MenaeneeBa. D1eKTpOHHOE CTPOCHUE
atoma. KBanrosble uncna. [Ipunnun [Taymu. [Ipasuiio I'ynna. [IpyHIMn HanMeHbIIEH YHEPIUU
KneukoBckoro. 3amonHeHue 3JIeKTPOHHBIX 000j04ek aToMoB. OIleHKa CBOWCTB XHMHYECKHX
JJIEMEHTOB C TOYKHM 3PEHHs CTPOEHHUs aTOMOB M NojokeHus ux B Ilepumonnueckoil cucreme
JJIEMEHTOB. DJEKTPOOTPULIATENIBHOCTh, JHEPrus HOHU3ALUHU, CPOACTBO K JJEKTPOHY.
MeTannmyHOCTh U HEMETAJUIMYHOCTD.
XUMHUYECKasl CBSI3b, CTPOCHHE BELIECTBA. THUMNbl XMMHYECKOM CBA3U. KOBaJeHTHas CBSI3b:
NoJIsIpHasi U HemoJisipHas. MexaHu3M 00pa30BaHUsl KOBAJCHTHOM CBSI3M: OOMEHHBIM M JOHOPHO -
akuenTopHblii. MoHHas cBsa3b. Metamnnueckas CBA3b. BogoponHas CBs3b. G- U T- CBSA3b.
Kpatubie cBs3u. I'uOpunmzaumsa cBszeid. ['eomerpuueckas ¢opma Monekyn. Teopus
UEKTPOIUTHYECKON JUCCOLUALMU. DIIEKTPOJIUTHI U HEAIEKTPOJIUTHI. MOJIEKyIISIpHbIE U HOHHbIE
YPaBHEHHS] XUMHUYECKUX PEAKIIHi.
OKHCIINTENBPHO-BOCCTAHOBUTENBbHBIE peakuuu. [loHaTne «creneHb okuciaeHus». [locrosHHas
U TepeMeHHas CTeneHb OKHUCIEeHUs. OKHCIUTENM U BOCCTAHOBUTENU. THIIBI OKUCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIX peakuuii: MEXMOJIEKYJISIPHBIE, BHYTPHUMOJIEKYJISIPHbIE,
nucnpornopunoHupoBanus. CnocoObl  pacCTaHOBKM — KOI(PGUIMEHTOB B  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMAX: METOJ 3JIEKTPOHHOro OajaHca, METOJ] MOHHO-3JIEKTPOHHOIO
6ananca (Metof nonypeakuuii) [loBegenue okucauTeneil 1 BOCCTAHOBUTENEH B pa3HBIX Cpeaax.
4. Komnerenuum, popMupyembie B pe3yJbTaTe 0CBOCHUS I CHUIIUHBI:

o CHoco0eH OCYyIIECTBIISATh NOUCK, KpUTUUECKUN aHAN3 U CUHTE3 MH(OpMaILlUU, IPUMEHATh
CHCTEMHBIH MOIXOJ IJIsl pelleHus mocTaBieHHbIX 3a1a4 (YK-1);
o CHOCO0EH aHAJIM3UPOBATh U MHTEPIPETUPOBATH PE3YJIbTaThl XUMUYECKHX IKCIIEPU MEHTOB,

HaOmronenuit u usmepennii (OITK-1);

o croco0eH MPOBOAUTH C COOJIIOJJEHMEM HOPM TEXHUKHM O€30MacCHOCTH XHMHYECKHM
OKCIIEPUMEHT, BKJIOYasi CHHTE3, aHAIM3, M3yYeHHE CTPYKTYpPHl W CBOMCTB BEUIECTB U
MaTepualoB, HCCIIea0BaHue mpoieccoB ¢ ux yuactuem (OITK-2);

J CIOCOOEH MPUMEHSTH PacyeTHO-TEOPETHUECKUE METO/IBI I N3Y4EHUSI CBOWCTB BEIIECTB U
MPOLIECCOB C MX YYaCTHEM C MCIOJb30BAHWEM COBPEMEHHOH BBIUMCIUTENBHOW TEXHUKU
(OIIK-3);

J CIIOCOOEH HCIOJB30BaTh CYNIECTBYIOIIME MPOrPAaMMHBIE MPOAYKTHI U MH(POPMAIIMOHHBIE
0a3pl TaHHBIX JUIS pEIIeHUs 3a7ad Npo(eCCHOHABLHON AeATEIbHOCTH C yY€TOM OCHOBHBIX
TpeboBanuii nupopmanronnoit 6eszonacuoctu (OIMK-5);

o Croco0eH MpencTaBisATh Pe3yJbTaThl CBOEH pabOThI B YCTHOM M MUCBMEHHOW (opme B
COOTBETCTBHH C HOPMAMH M MpaBUJIAMH, MPUHATHIMU B MPOECCHOHATBHOM COOOIIECTBE
(OIIK-6);

J CIOCO0CH OKa3bIBaTh MH()OPMAIMOHHYIO MOIACPKKY CHEIHAINCTaM, OCYIIECTBISIOMINM
HayJYHO-HcciIenoBarenbekue padbotsl (ITK-2).

5. IliianupyemMble pe3yJabTaThl 00y4eHus1
B pe3ynbTaTe OCBOCHUS TUCIHUILIUHBI CTYICHT JT0JIKEeH:

3Hamy:

o OCHOBHBIC TEOPETHYCCKUEC MTOJIOKCHUS U TIOHATUS O0IIECH XUMUH;

o CYITHOCTh XHMHYECKHX B3aUMOACUCTBUH MEXAYy HEOPraHMYECKUMHU BEIIECTBAMU,
3aKOHOMEPHOCTU MPOTEKAHUSI XUMUIECKUX PEAKIUH;

o TCHETHYECKYIO CBSI3b MEX/Y KJIaCCaMU HEOPraHUYECKUX COSMHEHUM;

ymembp:

o MPUMEHSITH OCHOBHBIC MTOJIOKECHUS U TIOHATHUS O0IIEH XUMUM;
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L4 YCTaHaBJIMBATL MPUYHUHHO-CICACTBCHHBIC CBA3KM MCKAY CTPOCHUCM BCIIECTBA U CTO

CBOICTBaMH;

° pacKpbIiBaTh OCHOBHBIE XUMHUUYECKHE 3aKOHBI M TIOJOXKEHUS C TOYKUA 3PEHUS TEOPHH
CTPOCHHSI BEIIECTBA, ATOMHO-MOJICKYJISIPHOTO YYE€HHUS, TEOPUU DJICKTPOJUTHYECKON
JIMCCOLMAIINH;

° OPUMEHSATH (OPMYIBI TPH BBIUKUCICHHH OCHOBHBIX XWMHUYECKHUX BEIUYHH, peIIaTh
OCHOBHBIC THIIBI 33]1a4;

s1a0emu:

° HaBbIKAMHM OIKCAHUSA CBOWCTB BEIIECTB Ha OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIINX
u3 [lepuonuueckoro 3akoHa u [leproandeckoi CUCTEMBI 2JIEMEHTOB;

° METOJIMKOM pEeIIeHUs] XUMUYECKUX PACUETHBIX 3aJad C MOMOIIBI0 HM3BECTHBIX (HOPMYI
U ypaBHCHMUII;

° METOAUKOW pelIeHHs] HECTAaHIAPTHBIX XMMUYECKUX pACUETHBIX 3a/ad.

6. O0masi Tpy10eMKOCTh TUCHMILINHBI:

7 3aueTHas equHuIa (252 Jaca).

7. ®opMa KOHTPOJISL:

[MpomexyTouHas atrecrarus — 3auetsi (1, 2 cem.).

XuMusl NIPUPOIHBIX COEAUHEHUI

1. MecTo nucuunjnHbl (MoayJisi) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

Jucuunnuna «XuMus IPUPOIHBIX COETUHEHMID» BXOAUT B BapuaTHUBHYIO 4acTh Osoka bl
«ucnunmmaer (MOyJIN)» Kak o0si3aTenbHas quciuiimia b1.B.12.

2. lleab ocBOEHMSI AMCIHUTIIMHBI:

o (bopmMupoBaHUE 3HAHUI O 3aKOHOMEPHOCTSIX XHUMHUYECKOr0 MOBEIEHUSI OCHOBHBIX KJ1acCOB
IPUPOAHBIX OPraHUYECKHX COCAUHEHUH BO B3aMMOCBS3M C HUX CTPOCHHEM JUIA
MCIOJIb30BaHUs ATUX 3HAHUU B KAUE€CTBE OCHOBBI JIJIs1 U3yUYEHUS MIPOLIECCOB, MPOTEKAIOIINX
B )KUBOM OpraHu3Me.

3. KpaTkoe coaep:kaHue IMCUMIJINHBI

OcHOBHBIE 3aJjaud XUMHH TPUPOAHBIX coenuHeHni. Krnaccudukanuss u cucremaTusanus

MPUPOIHBIX COCAMHEHUM. MECTO XMMHUU TPUPOAHBIX COCAUHEHUM Cpenu APYTHX IUCIUILINH.

[IpenensHble anupaTUyecKue YIrIIEBOMOPOIbI, IMYTH WX CHHTE3a W (QYHKIMU B IKHUBBIX

opranuszMax. HemnpenenbHble yrieBOIOPOAbI, 3TUJIEH U €ro pojb B JKU3HU PACTEHUHU.

AUETHIEHOBBIE W AJUICHOBbIE  CoelMHEHuA. MoHouHel M nonuusHbl.  Kucinopon-

U cepocojepkamye anetuiaeHbl. OCoOEHHOCTH aleTHIIEHOBBIX COEIUHEHUH, MPOAYLUPYEMBIX

MOpPCKHMU OpraHu3mMamu. buonorndyeckue GpyHKIMM nojmaneTuaeHoB. buonornuecku BaxKHble U

OMONIOrMYecKy akTUBHBIE anudaTtudyeckre coeAuHeHus. KupHble KUCIOTH U UX MPOU3BOJIHBIE.

Tokcunsbl, guroTokcunbl. ®epoMonsbl. [1onoBEIE aTTpPaKTaHTHI, BEIIECTBA TPEBOTU U 3AIUTHI,

NUIIEBbIE ATTPAKTaHbl, OTIIYIMBAIOIIME BellecTBA. M30mpeHouIbl, NPOUCXOXKIAECHHUE, HTalb

O6uocunre3a.  MonorepneHouabl.  [leputpunbsl.  CeckButTeprneHouabl.  JluTeprneHoubI.

Kapotunonnel. Crepunbl. Creponasl. CTepouaHble TNIMKO3UABI. ApPOMaTHYECKUE IPUPOAHBIC

COEAMHEHMS: JIENICUbI, OM(EHMIIbI, TUapUIMETaHbl, XaJKOHbI, JUrHaHbL. ['eTeponukinyeckue

apoMaTHYeCKHue COeqUHEeHUs: O0eH30()ypaHbl, KCAHTOHBI, KyMapuHbl, (IaBaHOUIbI, IPOU3BIHBIC

HadranmmHa. HeusonpeHouaHble KOHICHCUPOBAHHBIE AJTHIMKINYECKUE BEIIECTBA. AJIKAIOHIBI.

OCHOBHBIE TPUHIIUIIBI OMOCHHTE3a a30TCOAEPIKALINX BTOPHUHBIX MeTa0onuToB. [{naHnoreHHble

rimko3usl. [lomucynbshuasl U 1pyrue cepocoaepxKaliye BelecTa.

4. Komnerenuuu, gopmupyembie B pe3yabTaTe 0CBOCHUS AUCUMILIHHBI

° Croco0eH OCYIIECTBISITh OUCK, KPUTHUECKUN aHAaN3 U CUHTE3 WH(OpMAIlUU, IPAMEHSTh
CHCTEMHBIH IMOAX O/ I PeIIeHus mocTaBleHHbIX 3a1a4 (YK-1);
° Croco0eH aHaIM3UPOBATh U UHTEPIIPETUPOBATH PE3YIHTATHl XUMHUYECKHX YKCIIEPUMEHTOB,

HaOmoaeHuit u u3mepennii (OITK-1);
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o Croco0eH NpPOBOAMTH C COOJIIOJEHHMEM HOPM TEXHUKH O€30MaCHOCTH XHMHYECKHM
OKCIIEPUMEHT, BKJIFOYas CHHTE3, aHAJW3, M3Y4YCHHE CTPYKTYpbl M CBOMCTB BEIIECTB H
MaTepHaoB, KCClIeA0BaHKe poreccoB ¢ ux yuactuem (OITK-2);

e  Crnoco0eH MPUMEHSTh PaCYeTHO-TCOPETHUYCCKUE METOIbI JIJIsl U3yYCHHUSI CBONCTB BEIIECTB U
HPOIIECCOB C UX yYaCTHEM C HMCIOJIb30BAHHEM COBPEMEHHOI BBIYMCIMTEIBHON TEXHHKH
(OIIK-3);

e  crnoco0eH HUCIOJIb30BATh CYIIECTBYIONIHE IPOrpaMMHBIE MPOAYKTHI U MH()OPMAIIMOHHbIE
0a3bl JaHHBIX JUIS PELICHUS 3a/1a4 MPO(EeCCHOHABHOM EeSTEIbHOCTH C Y4€TOM OCHOBHBIX
TpeboBanuii nudopmanronnoii 6e3onacuoctu (OIMK-5);

. Croco0eH MpeCTaBsATh pPe3yJbTaThl CBOEH pabOThl B YCTHOM M MUCHMEHHOW (opme B
COOTBETCTBHM C HOPMAaMH M NpaBUJIAMH, NPUHATHIMU B MPOQECcCHOHATBHOM COOOIIECTBE
(OIIK-6);

o crocoOeH BBIOMpATh U HCIOJNb30BATh TEXHUYECKUE CPEICTBA U METOAbI HCIBITAHUN JIs

pElICHHUs] HCCIICAOBATEIbCKUX 3a7a4 XWMHYECKOW HaIpaBJICHHOCTH, IIOCTABJICHHBIX
crienuaTucToM OoJiee Beicokor kBanmpukaruu ([TK-1);
o Ccroco0eH OKa3bIBaTh WH(POPMAIMOHHYIO MOIAEPKKY CIEHHAINCTaM, OCYIIECTBIISIOUIIM
Hay4dHO-HccienoBareabekue padorsl (ITK-2).
5. Ilmanupyemblie pe3yabTaThl 00y4eHuUst
B pe3ynbTaTe 0OCBOCHUS TUCIUTIIMHBI CTYACHT T0JIKEH:
3Hamb:
o OCHOBHBI€ KJIACCHI IPUPOJAHBIX COCTUHEHUH ;
ymemuv:
o WCII0JIb30BaTh 3TH 3HAHUS Ha MIPAKTUKE;
enaoemp:
o nH(popmaImeit 0 COBpEeMEHHOM COCTOSIHUHA XUMHUU U TEXHOJIOTUH TTPUPOJIHBIX COCTUHECHUM
6. O0masi Tpy10eMKOCTb TUCHHILIUHBI:
4 3avetHsie enuuuibl (144 vaca).
7. ®opMa KOHTPOJIA:
[IpomexxyTouHas arrecranus — 3k3ameH (7 ceM.).

IIpomMbInLICHHAS IKOJIOTHA

1. MecTo nucuMIuIMHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuunnuna «[IpoMbllieHHass 3KOJOTUS» BXOAUT B BapuaTHBHYIO uacTh Osoka bl
«Jducuunnuas! (Moynn)» Kak obs3atenbHas quciuiuivia b1.B.13.

2. llesn ocBOCHUSA JUCHUILIMHBI:

o u3ydyeHue (yHIaMEHTaJIbHBIX OCHOB JKOJIOTMM, AHTPONOIE€HHOI'O0 BO3AEHCTBUS Ha
ouocdepy 1 ero NocieACTBUM, BAXKHEHIINX aCIEKTOB OXPaHbl IPUPOJIbI U PALIMOHAIILHOTO
IIPUPOJOIIONB30BAHMSL, OCHOB YIIPABJIEHUS KAUECTBOM OKPY>KAIOIIEH IPUPOJHON CPEBI.

3. Kparkoe coaepixanue JUCHUIIINHBI

O0mass xapakTepuCcTHKa IPOM3BOACTBEHHBIX IIPOLECCOB M HMX IKOJOIMYECKHE

0CO0eHHOCTH

[IponsBoaCTBEHHAsA CTPYKTYpa NPEAIPUATHS U €€ JJIEMEHTHI. THUIbl IPOU3BOJCTB U X TEXHHUKO -

DKOHOMMYECKAsl XapaKTepucTuka. [Ipom3BONCTBEHHBIM IUMKI MU €ro crpykrypa. Celppe —

BayKHEUIIINI 3JIEMEHT TEXHOJIOTHYECKOI'0 npoiiecca. [TpuHUMTIBL opraHusaiuu

IIPOU3BOJCTBEHHBIX IPOIECCOB. YPOBHM HEpapXHM IPOU3BOJCTBEHHBIX MporeccoB. OOmme

IPUHLMIBL  CUCTEMHOIO aHajau3a [IPOLIECCOB U  allapaToB pa3JIMYHBIX TEXHOJOIHMH.

TexHuueckne M XMMHKO-TEXHOJOTMYECKME  CHCTEMBl. OJHEpPreTudeckas IOJCHCTEMa

TEXHOJOTMYECKUX CUCTEM. AHAJIN3 U CUHTE3 TEXHOJIOTMYECKUX CUCTEM.

Teepable W KUJKHEe OTXOAbI NMPOMBINLICHHbIX NPeANPHUATHH, 3arpsA3HeHue JUTOC(ephl,

CNoco0bl COKpPaIlleHUs1 0TX0/10B

Buasl 0TX0/10B TPOM3BOACTBA M MacIuTaObl MX 00pazoBaHus. AHamN3 0TX010B. CepTuduKanus

orxon0B. [Topsanok Bo3aeicTBUSA HAa OTXOABL. Vcrionb30BaHHE OTXO0B.
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IKOJIOTHYECKH YUCThIe IPOU3BOJACTBA, 3AMKHYThIE IPOU3BOACTBEHHbIE IIMKJIbI
CymHocts 0Oe30TxoqHOro mnpousBojcTBa. Co3laHue 3aMKHYTBIX BOAOOOOPOTHBIX LIUKJIOB.
TexHUKO-2KOHOMHUYECKAsl OLIEHKAa BOJAOIOJIb30BAHMS. DKOJIOIMYECKas CTPATerus M IMOJUTHKA
pa3BuTHs pou3BoAcTB. [losmTuka pa3BuTHs NPOU3BOACTBA. J(eHCTBUS «pEUHIYCTPUATIUN3ALIUI
IIPOM3BOJCTBA OPTraHU3AaLlMOHHO-YIIPABJIEHUYECKOI0 XapakTepa. AJTOPUTM  «3KOJOTHU3aLUn»
IIPOU3BOJCTBEHHOro nporecca. KomMOuHUpoBaHUE U KOOI epalys IpOU3BOICTB.
Bei0pocbl 00beKTOB TexHOC(hepbl B aTMOC(EepPHbIH BO31YX, 30HbI 3arpsi3HEHHUsI, CIOCOOBI
3allUTHI OT BLIOPOCOB
TexHoreHHbIe MCTOUHMKH 3arps3HeHus aTMocdepbl. TennosHepreTuka U ee BO3JEHCTBUE Ha
MPUPOJIHYIO cpeny. [ 'MApOdJIEKTPOCTAaHIIMU: JIOCTOMHCTBA M OKOJOTMYECKHE ITPOOJIEMBI.
JlocTOMHCTBA I€pHOM SHEPreTHKU. DKOJOTMYeCKHEe MPOOJIEMBl TpaHCHOpPTAa. DKOJOIMUECKUE
poOJIEeMbI Pa3IMUHBIX OTPACIEH MPOMBIIUICHHOCTH. TEeHASHIINN TPOMBIIIJICHHOTO 3arpsI3HEHUS
npupogHoi cpenabl. CyliecTBYIOIME KPUTEPUH OLEHKU SKOJOTMYHOCTH IPEANPUATHS.
Pazpabotka HopmatuBoB IIJIB. KoHTpoms 3a coOMOAEHHEM HOPMAaTUBOB BBIOPOCOB
3arpsA3HAIOIIMX — BellecTB Ha npeanpuatud. CaHWTapHO-3alIMTHBIE 30HBI.  CHMIKEHUE
HEraTMBHOTO BO3ACHUCTBUS IPOMBIIUIEHHBIX Hpeanpustuii Ha atMmochepy. IloasemHuas
yYHHUBEpcajbHas CUCTEMa YTHIIN3ALHH.
COpochl NPOMBIIICHHBIX 00BbEKTOB B rHApoc(epy, 30HbI 3arpsi3HEHN S, CHCTEMbI 0YHCTKH
TenneHnuu mnpoMblIIEHHOTO 3arps3HeHus ruapocdepbl. Pa3paborka nHopmatuBo IIJIC.
CHu)XeHHe HEeraTMBHOI'O BO3JCHCTBUS IMPOMBIIIJIEHHOTO HPEeIupusaTHsS Ha Truapocoepy.
IIpyHUMIIBI OYUCTKHM CTOYHBIX BOA. Mexanudeckass ouucrka. IIpouexusanue. OTcranBaHue.
DU3UKO-XUMHUECKUE METOIbI OYMCTKU BoA. DiioTanus. A1copOLMOHHAsS OUNCTKA. DKCTPAKIIHSL.
TepMuueckne METOObI OYUCTKM CTOYHBIX BOJ. KOHIEHTpHpOBaHME CTOYHBIX BOJ.
TepmookrcIUTENbHBIE METO/IBI 00€3BPEKUBAHUS.
JKOJIOTHYEeCKHEe M0OKA3ATEJ M M IKOHOMHUYECKasi OLleHKAa NPHPOI00XPAHHBIX MEPONPUATHI
DOKoHOMMUYECKHI ymepd okpyxaromeil cpeabl oT 3arpssHeHus. OmnpezaeneHue IUIaThl 3a
BBIOPOCHI. DKOJIOTU3AIHsI TPOMBIIUIEHHOT'0 CEKTOpa 3KOHOMUKHU. MHINKAaTOPBI HKOJIOTHY €CKOM
OLICHKH MTPOEKTOB SKOJIOTHU3AIIUH TPOU3BOICTBA. MeTOABI BHIOOpA MTPOEKTOB SKOJIOTH3AIUH.

4. Komnerenuuu, gopmupyembie B pe3yabTaTe 0CBOCHUS JUCUMILIHHBI

° Croco0eH OCYIIECTBISITh OUCK, KPUTHUECKUN aHANN3 U CHHTE3 WH(OpMAIlUU, IPAMEHSTh
CHCTEMHBII MOAXO U1 pellieH st mocTaBieHHbIX 3a1a4 (YK-1);
° Croco0eH aHaIM3UPOBATh U UHTEPIIPETUPOBATH PE3YIHTATHl XUMHUECKHX YKCIIEPUMEHTOB,

HaOmoaeHuit u u3mepennii (OITK-1);

. CIIOCOOCH TPOBOIUTH C COOJIOJICHUEM HOPM TEXHUKH O€30HacHOCTH XUMHYECKUN
OKCIIEPUMEHT, BKJIOYasi CHHTE3, aHAIN3, M3yYEHHE CTPYKTYpPBHl M CBOICTB BELIECTB U
MaTepHasoB, HCCIeI0BaHME mpoiieccoB ¢ ux yuactuem (OITK-2);

o Croco0eH MPUMEHATh PacueTHO-TEOPETUYECKIE METOIbI ISl U3YUEHHS CBOMCTB BEIIECTB U
MPOIIECCOB C MX yYacCTHEM C MCIOJIb30BAaHHEM COBPEMEHHOH BBIYMCIUTEIHHON TEXHUKU
(OIIK-3);

o Croco0eH HUCMOJIb30BaTh CYIIECTBYIOIIME MPOrpaMMHBIE MPOAYKTHl M MH(POPMAIIOHHBIE
0a3bl JaHHBIX AJIs pelIeHus 3a/1a4 IpodeccHoHaTbHON NeSATEIbHOCTH C y4€TOM OCHOBHBIX
TpeboBanuit nHGopmanronHoi o6e3omnacaoctu (OITK-5);

o Croco0eH Mpe/CcTaBsATh pPe3yJbTaThl CBOEl pabOThl B YCTHOM M NMHUCBMEHHOH ¢opme B
COOTBETCTBHH C HOPMAaMH W MpPaBUJIAMH, IPUHATHIMH B MPO(ECCHOHATEHOM COOOIIECTBE
(OIIK-6);

o crocobeH OKa3blBaTh MH()OPMALMOHHYIO MOJACPKKY CIIEIHATNCTaM, OCYIIECTBIISFOIINM
Hay4YHO-HccienoBatenbekue padotsl (ITK-2).

5. [lnanupyemble pe3yabTaTbl 00y4eHUs
B pe3ynbraTe 0OCBOSHHS TUCIUTUIMHBI CTYICHT I0JI2KeH:

3Hamo:

J OCHOBHBIC TOHSTHS HPOHM3BOJCTBEHHBIX MPOIECCOB, OCOOEHHOCTH NPHUPOTHOW Cpensl U
JUHAMUKY €€ pa3BUTHUS;
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ymembu:

° MPUMEHSATH IMOJTYYCHHBIC 3HAHHUS IMPH TEOPETUYECKOM aHaJM3€ M IKCIICPUMEHTaIbHOM
WCCJICIOBAHUH BIIMSIHUSI aHTPOIOTCHHOM JIEATEIILHOCTH Ha OKPY)KAIOIILYIO CPeny,

. OTPEENATh OCHOBHBIC XapaKTEPUCTUKU XUMHYECKUX ITPOI[ECCOB

é1a0emo:

° METOAAMH, HEOOXOAMMBIMU IS pa3pabOTKA MEpONPHUSATHI TO MPOU3BOJCTBEHHOMY

HKOJIOTMYECKOMY KOHTPOJII0 M1 MOHUTOPHHTY OKPY)KAIOLIEH Cperbl;
6. O0masi Tpy10eMKOCTh JUCHMIIMHBI:

2 3a4yeTHbIe equHUIIbI (72 Yaca).

7. ®opMa KOHTPOJIA:

[TpomexxyTouHas aTrectanus — 3k3ameH (8 cem.).

Kpucramioxumus

1. MecTo aucuMILUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Jucuunnuna «KpucraamoxuMusy BXOAUT B BapuaTHUBHYIO yacTh 0s10ka b1 «Jlucuumnim bl
(Momynun)» kak oOsi3aTenbHas nucuuruiaa b1.B.14.

2. llesin oCBOCHUS JUCHUIIMHBI:

o OBJIaJICHUE TEOPETUYECKUMU OCHOBAMHM KpPUCTAJUIOXMMHUHU, MPUMEHEHHE OSTUX 3HAHHU
B HAyYHOM M TPAKTHUECKOH [EeATEIbHOCTH OYyIyIIero Ccrhenuamucta ¢ y4erom
COBPEMEHHBIX JOCTWKEHHH B 00JacTH CTPYKTYpPHOH HEOpraHHYecKOW XUMUH,
KpucTtauiorpadun, MatepuanoBeieHus, PU3UKH TBEPAOTO TeIa, MUHEPAJIOT HH;

o dbopMHUpOBaHUE y CTYIEHTOB COBPEMEHHBIX IMPEACTaBICHUI O B3aMMOCBS3U COCTaBa,
CTPYKTYpBl, (U3UKO-XUMUYECKHUX U (PUINYECKUX CBOWCTB KpPUCTAJUIOB HA OCHOBE
M3Y4YEHUS 3aKOHOMEPHOCTEH UX AaTOMHOT0, 3JIEKTPOHHOIO CTPOEHUSI U XMMHYECKOU CBSI3H;

o (bopMHUpoBaHUE Yy CTYIAEHTOB 3HAHUI 110 OCHOBAM TEOPUHU aHAJM3a aTOMHOM CTPYKTYpbI
KPUCTAJUIOB U METO/IaM OIMCAHUS KPUCTAIIMYECKUX CTPYKTYP.

3. Kparkoe coaepxaHue TUCHUTIINHBI

BBenenue

[Mpenmer kpuctamnoxumuu. Kpucrtamnorpadus ¥ KpUCTAIIOXUMHUS B MaTepUATOBEICHHH.

OcCHOBHBIE 32/1a41 KPUCTAIUIOTpaUU U KPUCTAIUIOXUMHH. VICTOpHS pa3BUTHSI KPUCTATUIOXUMUU.

CBs3p ¢ IpyrMMU HayKaMd. 3HAQYEHUE MEXKIUCIUIIIMHAPHON CBSI3M Uil TOHUMAaHUS OCHOB

KpucTauioXuMuud. CoOBpeMEHHAs KPUCTAIOXUMHS. AKTYaJlbHOCTh H3YYE€HHUS B3aMMOCBS3EH

COCTaB-CTPYKTYpa-CBOWCTBO JJISl pELICHUsI TPOOIeM MaTepHalloBEeICHHUS.

OcHOBBI TEOPUM CUMMETPUHU U KpucTaLsIoOrpadumn

Cummempusn Kpucmaiiuyeckou peuiemKku

VYyenne o cummerpur. ['pymnmbl CHMMETPUU U CTPYKTYpPHBIE KJIACCHI. DJIEMEHTBHl U 3aKPBITHIE

orepanuu cUMMeTpuu. TouedHble Tpynmbl cuMMmeTpuu, kateropuu. CumBonuka Illendumuca.

MatpuuHoe npencrasiieHue rpynn. OTKpBITBIE ONEpaliy U 3JE€MEHThl cuMMETpuu. BuHTOBOM

HOBOPOT U OTPaXKEHHE CO CKOJIbKEHUEM. BUHTOBbBIE OCH U MJIOCKOCTU CKOJIB3SILEr0 OTPaXKEHUS.

CoueTanusi HJIEMEHTOB CHUMMETPHUH C TpaHCHSIUSAMHU. B3anMOCBSI3b MEXIy »dIeMEHTaMu

CUMMETpHH (CUMMETpUYHOCTH). [IpoCcTpaHCTBEHHBIE TPYIITIEI CHMMETPHH.

OcHnoewvl kpucmannozpaguu. OcHogHble 3aKOHBL Kpucmaiiozpaguu

Kpucrammueckas crpyktrypa. Tpancisuus. I'pynnel Tpancisiuid. Kpucrtaimudeckas perieTka,

6azuc. [lapamnenorpamMmbl W mapajvielenunensl mnoBTopseMocTd. (OcoOble HampaBlIeHUS

B pemierke. Kpucramiorpadguueckue CHUCTEeMbl KOOPAMHAT, INpaBuia BeiOOpa. KoopawHaTHBIN

kpect. Ilapamerpsl pemeTku. OnemeHTapHas sdeiika, mnpoekuus. Cuaronus. CrocoObl

pa3MeIleHns y3JI0B B AJIEMEHTapHOM suelike. Tunel pemerok bpaBs. OCHOBHBIE CTPYKTYpHBIE

TUIBI KyOndeckux pemerok. Yucio GopMyIbHBIX €IMHMII B JIEMEHTapHOU sueiike. MHmekcs

Y3JI0B, Y3JIOBBIX PAJIOB M IUNIOCKOCTEH. MEXIUIOCKOCTHBIE PACCTOSHMS. BhIunciieHre mapaMmeTpoB

JIIEMEHTApHON s4elku. 3akoH TMOCTosHCTBA yriaoB. [oHumomerpus. Crepeorpaduueckue

npoekiuu kpuctamuioB. Cetka Bynbda. 3akoH palMoOHAILHOCTH OTHOIICHUH IMapamMeTpoB.

CUMBOJIBI TpaHEu.
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OnucarejibHAs KPUCTAILIIOXUMHUS
Knaccugpuxkayuna u 3a0auu onucamenvhou Kpucmannoxumuu. Cmanoapmuzayus
CIMPYKMYPHBIX OAHHBIX
Knaccudukanus u 3amauu omnucarenbHON KpucTaimoxumuu. CTaHzapTH3alus CTPYKTYpPHBIX
naHHblX. OOO3HaueHHWe CTPYKTYpHbIX TUNOB. Knaccudukanus CTpyKTypHBIX Tpymm. Twumsl,
antutunel.  Kpucrammoxumudeckue  ¢Gopmynsl  DakTopbl,  ONPENENSIONIUE  CTPOCHHE
KPUCTAJUIMYECKUX CTPYKTYP.
Cucmemamuka Kpucmaiiu4eckux CmpyKkmyp
Koopaunanmss  atomoB.  OCHOBHBIE  THUIBI  IPOCTPAHCTBEHHBIX  PEIIETOK.  3aKOH
kpuctamorpagpudeckux mnpeaenoB E.C. ®emopoBa. IIpuHUUIBI KPUCTAJUIOXMMHUYECKOM
KjIaccupuKaluu Kpucraummdyeckux BemiecTB. IlpaBuno Marnyca. OCHOBHBIE KaTeropuu
KPHCTAITIOXUMUU (MOP(HOTPOIIHS, MONUTHITNS, TIOTUMOP(HU3M, H30MOPHHU3M, U30THITH3M)
Xumuueckue c6a3u 6 Kpucmannax
XUMHYECKHE CBSA3M B KpUCTAJIJIaX: KOBAJICHTHBIE, NOHHBIE, METAININYECKUE, BAH/I€PBAAIbCOBBI.
KoopanHanmoHHOEe 4MCIO U KOOPAMHAUMOHHBIM MHoOrorpanuuk. IIpasuno FOM-Posepu. I'omo-
U TEeTepOJEeCMUYECKUE CTPYKTYpbl. THIIBI TIeTepoOeCMUUYECKHX CTPYKTYp: OCTpPOBHBIE,
LIENIOYEYHbIE U JIEHTOYHBIE, CIIOMCTbIE, KapkacHble. CUMBOJIMKA 3allMCH KOOPAMHALMOHHBIX
cTpyktyp u (parmentoB. Ilnotneiimme mapossie ynakoBku (ITIIIY). MotuBbl ymnakoBku:
rexcaroHasnbHbil U KyOmdeckuid. Ilycrorer B IIIIY: Terpasmpuyeckue U OKTadapHUECKHE.
Mmuorocnoiiaple TIITY. CnoitHocts IIHIY. Cnoco6wr 3anucu TILIY. IlapoBbie Kiaaku
U IMycTOThl B HUX. KpHucTaminoxumuueckue paauychbl, (U3NYECKUN CMBICH, TUIBI (MOHHBIE,
METaJIJIMuecKue, KOBaJlCHTHBIC, BaH-IEP-BaalbCoBBI). TaOMUIBl KPUCTAIUIOXUMHYECKUX
panuycoB. M3omoppusm u  noaumopdusMm.  Ajutorponus.  PazoBble  MpeBpalleHUS
B KpHUCTAJUIMYECKUX cHcTeMax. Da3pl NEPEMEHHOro cocTaBa. TBepAble pacTBOPBI, THIIBL:
3aMeIleHNs, BHEApeHUs, BpluMTaHudA. [lapamerpsl pemreTku TBEpAbIX pacTBopoB. IIpaBuio
Berappa. YcnoBus MPOSBJIICHUS nzomopdusma. [TonuTunus. M30BaneHTHBIN
U TeTepoBaJIeHTHBINA H30MOp(U3M. 3aKOH JHaroHaidbHbIX paaoB Pepcmana.
Cucremaruyeckass KpUCTANJIOXUMHS
CtpyKTypbl IpoCThIX BemiecTB. O0Imas XapakTepucTuKa KpUCTAJUIMYECKUX CTPYKTYp OMHApHBIX
coenqunennii. Ctpykrypsl AX, ommceiBaembie B TepmuHax [IIITY-ITIIK (aHnoHHBIE ynakOBKH
u knaaku). M3o0paxkeHHe CTPYKTyp € NoMomibio monudapoB. OOmas XapakTepHUCTHKa
TEPHApHBIX KPUCTAIUIMUECKUX CTPYKTyp. OOIIas XxapaKTepuCTHKa MOJIEKYJISIPHBIX KPUCTAJIJIOB.
OcCoOOEHHOCTH OpraHMYecKUX KpHUCTAJUIOB. Teopus IUIOTHOM YNAKOBKM MouieKyid. OnopHsble
MEKXMOJICKYJIIPHbIE KOHTAKThl. MOJEKyJIsIpHOE KOOpAMHAIMOHHOE uncio. KoadduumeHt
IUIOTHOCTH YIAKOBKU MOJIEKYJISIPHBIX KPUCTAJIIOB.
DJIEKTPOHHAS KPUCTAJJIOXHMHUSA
CrtpykTypa mnpocthix BemiecTB. CTpYKTypbl BemIecTB, NOAUUHsONMXCs mpaBuiy (8—N).
N3menenune xapaktepa cTpyKTypbl B rpynmnax Ilepruoanueckoil Tabiuibl 3IEMEHTOB; CPaBHEHUE
CTPYKTYp, OTHOcAImUXCA K pasHbiM rpynmaMm (npaBuio 8—N). CoenuHeHus ¢ HOpMaJIbHOU
U IepeMeHHOW  BajleHTHOCThlo. OOmiee  ypaBHeHue  BajeHTHOCTH.  CoequHEeHHUs
C TeTpa’apUYeCKUMHU CTPYKTypamH (HOpMalibHbIE, Ne(eKTHbIC). YpaBHEHHE TETPadApUUECKHX
CTPYKTYP.
Kiaccnpukanusi CTpYKTYp CHINKATOB
OcHoBHBIE OCOOCHHOCTH CTpPOCHHsI cuiMKaToB. Kiaccudukanus CTPYKTyp CHIIMKATOB.
W30BaneHTHBI U TeTepoBaJeHTHBIH HM30MOpPQU3M B CHIMKATaX. 3aBUCHUMOCTb (PHU3HUECKUX
CBOMCTB CHUJIMKAaTOB OT UX CTpoeHus. IIpupoaHble M CHHTETHMYECKHE LEOJHUTHI, UX CTPYKTypa
U IIPUMEHEHHE.
Pdu3nyecKHue CBOMCTBA COCIMHEHUI PA3JIMYHBIX THIIOB CTPYKTYP
3aBUCUMOCTH (PU3NYECKUX CBOMCTB OT TUIIOB CTPYKTYD.
3aki04eHue
[Ipo6yieMbl ¥ TEHIEHLIUN COBPEMEHHOM KPH CTaNIOXUMUH.

4. Komnerenuuu, popMupyembie B pe3yJbTaTe 0CBOCHUS N CHUIIHHBI:
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CHOCO0EH OCYIIECTBIISITh TOUCK, KPUTHUCCKUN aHAIIN3 U CHHTE3 WH(OPMAIIUH, IPAMCHSTh
CHCTEMHBIH MOAXO I peleHust moctasieHHbIx 3amau (YK-1);

Croco0eH aHaM3UPOBATh U UHTEPIPETHPOBATH PE3YNbTAThl XUMHUUECKUX YKCIIEPUMEHTOB,
HaOmoaeHni u usmepennii (OITK-1);

Ccroco0eH NpPOBOAMTH C COOJIIOJJEHHMEM HOPM TEXHUKHM O€30MacCHOCTH XHMMYECKHM
OKCIEPUMEHT, BKIIIOYAsh CUHTE3, aHAJIN3, M3yYEHUE CTPYKTYpbl M CBOWCTB BEIIECTB U
MaTepHasoB, HCCIeI0BaHKe MmpoiieccoB ¢ ux ydactuem (OITK-2);

CHOCOOEH MPUMEHSTh PAaCUCTHO-TCOPETUICCKUE METOIBI JJISI H3YUCHHS CBOWCTB BEIIECTB U
MPOIECCOB C MX yYaCTHEM C HCIIOJIb30BAaHUEM COBPEMCHHOH BBIYMCIUTEIILHON TEXHUKU
(OIIK-3);

CHOCcOo0EH HUCIOJIL30BATh CYMIECTBYIOIIME MPOrpaMMHBIC MPOAYKTHI M WH(POPMAIIMOHHBIS
0a3bl JaHHBIX JJIS PEIIeHUs 3a/1a4 MTPOo()ecCHOHALHON IEATEIBHOCTH C y4€TOM OCHOBHBIX
TpeboBanuii nupopmanronnoit 6e3onacuoctu (OIMK-5);

croco0eH MpencTaBsATh Pe3yJbTaThl CBOEH pabOTHI B YCTHOM M NMUCBMEHHOH ¢dopMme B
COOTBETCTBHM C HOPMAaMH M NpaBUIAMHU, MPUHATHIMU B MPO(ECCHOHATBHOM COOOIIECTBE
(OIIK-6);

crocoOeH BBIOMpPATh U HCIONB30BATH TEXHUYECKUE CPEICTBA U METOAbI MCIBITAHUNA MJIs
pelIeHus] HCCIeNOBAaTeNbCKUX 3a7ad XHUMHUYECKOH HaIMpaBJIEHHOCTH, IOCTABIEHHBIX
crienuanIucToM 0oJee Boicokor kBanmpukaruu (ITK-1);

Croco0eH OKa3blBaTh MH(OPMANMOHHYIO TOIIACPKKY CIICIHATUCTAM, OCYIIECTBISIONIHM
HayJYHO-HccienoBarenbekue padotsl (ITK-2).

5. IliianupyemMble pe3yJibTaThl 00y4eHUs1

B pe3ynbTaTe OCBOCHHUS TUCHMILTUHBI CTYICHT JI0JIKEeH:

3Hamb.:

npeaMeT U 3a/adyd KPHUCTAJUIOXMMMM, OCHOBBI TEOPHUM aHAIM3a aTOMHOM CTPYKTYpbI
KPHUCTAJUUIOB U CIOCOOBI €€ MOIeTIMPOBAHUS;

OCHOBBI PEHTTE€HOCTPYKTYPHOTO aHAJIM3a; TPYIIbl CUMMETPUH M CTPYKTYpPHBIE KJIACCHI;
O0IyI0 KPUCTAUIOXMMHUIO (THUIBI XHMHUYECKHX CBsA3eld B KpHCTaslaX, CHCTEMaTHKa
KPUCTAJUIMYECKUX CTPYKTYp, IIApOBBIE YIMAKOBKUM U KJAJKU, KPHUCTAJUIOXUMHUYECKHE
pannychl aTOMOB, U30MOP(U3M U MTOTUMOPPU3M);

M30paHHbIE TIaBBl CHCTEMAaTUYECKOH KPHCTAJUIOXUMHH (IIPOCTHIE BEIIECTBA, OMHApHBIC
Y TEpHApHbIE COEIMHEHNUS, CUJIMKAThl, OPraHN4YECKHUE BEILECTBA);

0000IIIEHHYIO KPUCTAJIOXUMUIO.

ymembu:

IPUMEHATh  €CTECTBCHHOHAY4YHBIC 3HAaHMS, OCHOBHBIE IIOJOXKEHUS M IIOHATUSA
KPUCTAJUIOXUMHUHU B yUeOHON U HAYYHOU AESITENbHOCTH;

BJIAJIETh METOAAMH OIMCAHMS KPUCTAJUIMYECKUX CTPYKTYD;

pelaTh pacyeTHBIE 3a4a4H.

enaoemn:

METOJI0JIOTHEH BHIOOPA METO/IOB aHAJIM3a KPUCTAJUINIECKON CTPYKTYPhI;
HABBIKAMU OMUCAHMS KPUCTAJUTUIECKUX CTPYKTYD;

OCHOBaMHU pacyera KpuCTauIorpauuecKuX JTaHHbIX;

OCHOBHBIMH METOIaMH MaTEMaTUYCCKON 00pabOTKH HH(POPMAIIHH.

6. O0masi Tpy10eMKOCTb TUCHMILIUNHBI:

3 3auerHbie enuHuipl (108 yacon).

7. ®opma KOHTPOJISA:
[TpomexxyTouHas aTrecranus — 3k3ameH (7 cem.).

CrtpoeHue BemecTBa

1. MecTo nucuunInHbI (MOYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHONH NPOrpaMMbl
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Hucuunnuaa «CTpoeHHe BelecTBa» BXOAUT B BapuUaTHBHYIO 4YacThb Osoka bl
«Aucnunmmaer (Moayn)» Kak obs3aTensHas qucnuminHa b1.B.15.
2. leab ocBOeHUsI TUCUUMIHHBI:

o OBJIaJICHUE TEOPETUYECKMMU OCHOBAMU YYEHHUS O CTPOCHUU MOJIEKYIL;

o COBEPIICHCTBOBAHUE MPEACTABIECHUI O XUMUYECKOW CBSA3M B JKUJIKHUX, aMOPQHBIX,
KPUCTAJUINYECKHUX BEIIECTBAX;

o CHUCTEMAaTH3allMsl 3HAHUN O NPUPONE XMMHYECKOM CBS3M M BIMSIHUU €€ Ha CTPOCHHUE

MOJIEKYJI M KPUCTAJIOB.
3. KpaTkoe cogep:xaHue 1MCHUATIHHBI

Teopuu crpoenus atroma. KBaHTOBO-MexaHHYeCKasi MOJe/1b CTPOCHUS ATOMA

Teopun ctpoenus aroma. KBaHToBas mexaHuka. CrnekTp atoma Bopopona. CHEKTpbl Jpyrux

atomoB. Koncranta Punbepra. CrammonapHoe ypaBHeHue Illpenunrepa nmns cBoOOJHOM

MOJIEKYyJIbl. KBaHTOBO-MeXaHHMYeCKass MOJEIb CTPOCHHsS AaToMa. TeOpHH CTPOEHHUs aroMa.

ITocrynatel bopa. Kinaccuueckas mexanuka. KBantoBas Mexanuka. CIeKTp aToma BOJIOpOAa

n gpyrux aromoB. Koncranta Punbepra. CraunonapHoe ypaBHeHue lllpenunrepa

Ui cBOOOAHOM Monekynsl. BomHoBas ¢yHkuus u ee ¢usnueckuii cmbica. KaHTOBO-

MEXaHU4ecKasi MOJIeNIb CTPOCHUSI aTOMa

Xumuyeckas cBsi3b. PU3HYeCKHe OCHOBBI YYE€HHS 0 CTPOCHHH MOJIEKY.JI

Xumnueckas cBsa3b. Monekyna Boxopona no I'eittnepy m JIoHnOHy. YCIOBHS M MEXaHHU3MBI

oOpa3oBaHMsl CBsA3M. THIBI XMMHYECKOM CBsi3U. XapaKTepUCTUKM XMMHYECKOH CBA3U

OnexTpoHHbIE, KojeOaTelbHbIE M  BpallaTelbHble COCTOSAHUSA. YacToTbl  OCHOBHBIX

KoNeOaTeNbHBIX MEPEXO0J0B. DHEPrusl BPALATENbHOTO [BUYKEHUS JIBYXaTOMHBIX MOJIEKYI.

Hopmanbhubie  konebaHust  MOJeKyl. BanentHeie u  gedopManMoHHBIE  KOJIEOAHHS.

I'apMoHUYECKUA yIpyruil OCHUILIATOP

DJIeKTpUYeCKHe U MATHUTHBIE CBOICTBA BellleCTB

JAunons W BIEKTPUYECKUA OUMOJIbHBIA MOMEHT. [lossspHble Mouiekyinbl. [lonspuzyemocTsb

MOJIEKYJT (RJIGKTPOHHAsI, aTOMHAas, OpUECHTAIIMOHHAs). MarHUTHBIA MOMEHT. /[MamMarHWTHBIE U

rnapaMarHuTHeie  BemiectBa. llomspHeie  mosekynsl./unonsHbiii  MomeHT. [losspusanus.

Pedpakius, aromHas u AWCHepcHOHHas monspu3anusa. YpaBHeHue Kiaysmyca-MocoTTu.

[TonsspusyemMocTs  MOJIEKYJ  (2JIEKTpOHHas, aTOMHas, OpUEHTAlMOHHAs). MarHuTHas

BOCHPUMMYHMBOCTh /[MaMarHuTHbIE U TApaMarHUTHHIE BEIIECTBA.

Cuuabl Ban-1ep-Baanbca. Tunsl MexkMoJ1eKyJIsIPHBIX B3aUMOAeHCTBUH

MexmounekyisipHble  B3auMoAeHCcTBUA. OCHOBHBIE  COCTaBIIIOIIME  MEXMOJEKYJISPHBIX

B3aMOJICHCTBHI (OpUEHTAIIMOHHOE, WHAYKIMOHHOEe, aucrepcuonHoe). Oddekr Keeszoma.

Oppexr Jlebas ang nonspHbIXx Mousiekyd. Ksanpymnosb. MrHoBeHHbIH naumnonb. D¢ ekt

JlonnoHa.

CnekTpanbHble JaHHbIE JIBYXaTOMHBIX MOJIEKYJI

OObmass xapakrepucTuka crekTpoB. CHEKTpsl CIycKaHuss U TorjiomieHus. HopwmanbHbie

KosieOaHuss MOJIeKyn. BanenTHele W aedopmanuonHbie KoneOanus. Paman-addexr. Kpupas

MIOTEHIMAIbHOM SHEPruu JIBYXaTOMHBIX MOJeKyJ. O0mias XxapakTepucTuka crnekTpoB. CeKTpsl

cnyckaHus M mnoruomeHus. Ilomocatele u nuHeuaTbie cnekTpbl. HopmanbHble koneGaHus

MoJieKy1. BanentHele u neopmaninoHHble KoJeOaHuUs.

KonaeHncupoBaHHbIe cOCTOSIHME BelllecTBA. TBepaoe H :KHAKOe COCTOSTHUS

KonneHcupoBaHHO€ COCTOSIHUE BelllecTBa. TBEPIOE U KUJKOE COCTOAHUA. bivkHUN U TanbHUN

nopsiiok. CtpoeHue xuakocteld. KBasu-kpucTamianueckas CTPYKTypa >KHIKOCTH. AmopdHoe

cocrosinue. CTpykTypHas Kiaccuukamus KOHIEHCUpPOBAaHHBIX (a3. YmopsaoueHHbIE

1 HEyHops0ueHHbIe KOH/IEHCUPOBAHHbIE (a3bl.

Kpucraiindeckoe cocrosinue BeuecTsa

Kpucrammueckoe cocrosinue BemecTBa. MOHOKpPUCTAIUIBI U MOJIUKPUCTAININYECKUE BEIIECTBA.

WneanbHblid KpucTail. DIeMeHTbl CMMMeTpuu. Kinaccel ciMMeTpyun, CHHTOHUH.

Me3soda3zbl
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[Mousitue me3odas. Meronbl HW3ydeHHsT HX CTPYKTypbl. JKuakue Kpucramwibl (HEMaTHKH,
CMEKTHKH, X0JIeCTepHKH ). [IpuMeHEeHN e )KUTKUX KPUCTAIUIOB.

JKcNepUMEeHTATbHbIE METObI ONpeIeIeHHsI CTPYKTYPBhI MOJIEKYJ H KPUCTAJJIOB

O030p IKCIEPUMCHTAJLHBIX METOJIOB OIPEICICHUS CTPYKTYPhI MOJIEKYJ M KpPHUCTAJLIOB.
JudpakiinoHHbIC METO/IbI HCCIIeIOBaHUS (pentrenorpadus, AJIEKTpOHOT padus,
HeiiTponorpadus). DnextpoHorpad. beictpeie anekTponsl. Heltponorpadus. CpaBHUTEIbHAS
XapaKTEepUCTUKA METO/IOB

4. Komnerenuuu, popMupyembie B pe3yJbTaTe 0CBOCHUS AN CHUIINHBI

CIOCOOEH OCYIIECTBIATH MOMCK, KpUTUYECKUN aHAINU3 M CUHTE3 MH(OpMaIuK, IPUMEHSTh
CHCTEMHBIH IMOAXO/ IS PEIIeHus mocTaBieHHbIX 3a1a4 (YK-1);

croco0eH aHaJM3UPOBATh U UHTEPIPETUPOBATh PE3yIbTaThl XUMUYECKHX IKCIIEPU MEHTOB,
HaOmoaeHuit u u3mepennii (OITK-1);

CIIOCOOCH TPOBOIUTH C COOJIOJICHUEM HOPM TEXHUKH O€30HacHOCTH XUMHYECKHUN
OKCIEPUMEHT, BKJIIOYAs CUHTE3, aHAINU3, M3YyYEHUE CTPYKTYpbl U CBOWCTB BEILECTB U
MaTepuasoB, HCCIeI0BaHue mpoieccoB ¢ ux yyactuem (OITK-2);

CIOCOOEH MPUMEHSTh PacyeTHO-TEOPETUUECKUE METO/IbI JJIsl N3y4€EHUs] CBOMCTB BEIECTB U
IIPOLIECCOB € MX YYaCTHEM C MCIIOIb30BAHUEM COBPEMEHHOM BBIYMCIUTEJIBHOW TEXHHUKH
(OIIK-3);

CIIOCOOEH HCIOJb30BaTh CYLIECTBYIOIUE MPOrpaMMHBIE MPOAYKTHI U MH(OpMaIOHHbIE
0a3bl JaHHBIX JUIS PEIIeHus 3a7ad Npo(peCcCHOHABHOM AeATeIbHOCTH C YY€TOM OCHOBHBIX
TpeboBanuit nHGopmanronHoi o6e3omnacaoctu (OITK-5);

CHOCO0EH Mpe/CTaBATh Pe3yJbTaThl CBOEH pabOThl B YCTHOW M NMHCbMEHHOW (opme B
COOTBETCTBUM C HOPMAMM M NpaBUJIAMHU, NPUHATHIMU B NMPOPECCHOHATBHOM COOOIIECTBE
(OIIK-6);

Croco0eH OKa3bIBaTh MH()OPMALIMOHHYIO MOJICP)KKY CIEIMaIMCTaM, OCYIIECTBISIOIINM
Hay4YHO-HccieaoBarebckue paborsl (ITK-2).

5. [lnanupyemble pe3yabTaThbl 00y4eHHs

B pesynbpTaTe 0CBOGHUS JUCHMILIUHBI CTYIEHT J10JIKEeH:

3HaAmbs:

KJIACCHY €CKYIO TEOPHIO XUMHUYECKOTO CTPOCHUS;

OCHOBHBIC TCOPETHUECKUE TOJIOKECHHUS U MOHSATUS COBPEMEHHOM MOJIEII CTPOCHUS aTOMa
Y KBAHTOBBIC COCTOSIHHS MOJICKYT;

CTPOCHHUE BEUIECTBA B KOHJICHCUPOBAHHOM COCTOSIHUU;

OCHOBHBIE METOJbI ONPENCICHUSI CTPOCHUS MOJIEKYJ M KPUCTAJUIOB (XMMHYECKHE
U pU3HYECKHe),

ymembu:

aNanTHpPOBaTh 3HAHUS M YMEHHs, I[IOJydYEHHbIE TIpH M3YYECHUH JUCIHILIMHEI,
K PEILEHUI0 KOHKPETHBIX 3a/1a4, CBA3aHHBIX ¢ NPO(ECCHOHATILHON A TEIbHOCTHIO;
pelaTh pacueTHbIE 3a1a4y;

enaoemn:

OCHOBHBIMHU KaTETOPUSAMHU U TOHATHSAMHU y4eOHOM JUCIMILINHEL;

TEOPETUYECKUMH 3HAHUSIMH O COBPEMEHHBIX METOJaX OINPEACICHUSI CTPYKTYpPHI
COCTMHCHHI.

6. O0masi Tpy10eMKOCTh TUCIHILIAHBI:

4 3auernbie enuuuIbl (144 gaca).

7. ®opMa KOHTPOJIs:

[IpoMexxyTouHast aTTectanus — 3k3ameH (6 ceM.).

94



DJIeKTHUBHBIE Kypchl 10 GU3HYeCKOil KyJIbTYype H CHOPTY

1. MecTo nucuMnanHbl (MO1YJis) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JucuunnuHa «DJIeKTUBHBIE Kypchl MO (U3WYECKOW KyIbType U CHOPTY» BXOAUT B

BapuaTUBHYIO YacThb 0sioka b1 «/luciumauael (MOyJIn)» Kak JUCHUILIMHA 110 BeIOopy b1.B.16

K ucxonnsiM TpeOOBaHMAM, HEOOXOAUMBIM JJIsI U3YyUEHUS AU CUUIIIIMHBL « DJIEKTUBHBIE KYPCHI 110

(bu3nYeCcKoil KyJIbType», OTHOCSITCS 3HAHUS, YMEHUS U BUJIbI 1€ TEIbHOCTH, chOPMHUpPOBaAHHbBIE B

npolecce U3y4eHusi TUCHMILIUH sBJsieTcs GopMupoBaHue (HU3NYECKON KyJIbTYPbl JUUHOCTH U

CMOCOOHOCTH HANpaBJIEHHOTO MCIOJIb30BaHUS Pa3HOOOPAa3HBIX CPEACTB (PU3UUECKON KYIbTYpHI,

CIIOpTa U TypHU3Ma ISl COXPAHEHUSI M YKPEIUICHUS 3[J0POBBS, MCUXO(PU3NUECKON MTOJTOTOBKH K

Oyayieii mpodeccu OHAILHOW JIESATEITBHOCTH.

2. leab ocBOeHUS IMCUMNIHHBI:

. dopmupoBanue (U3NUIECKOM KyIbTYPHl JIMYHOCTH M CIOCOOHOCTH HAIPaBICHHOTO
UCTIOJIb30BAHUS pPa3HOOOpa3HBIX CPEACTB (PU3NYECKON KYJNbTYpHI, CIIOPTAa U TypH3Ma IS
COXPaHEHUS U YKPEIUIEHUS 3[J0pOBbs, ICUXO(PU3NUECKON MOATOTOBKH M CAMOIOJATI OTOBKU
K OynyIieu >ku3Hu ¥ Ipo(ecCHOHATBbHOMN eI TeIbHOCTH.

3. KpaTkoe cofep:kaHue THCHUIIMHBI
dusnueckas KyJlibTypa B 00IIEKYJIbTYPHOU U MPO(eCcCHOHATBLHON MOATOTOBKE CTYIEHTOB.

CounanbH0-0MOIOTHYECKUE OCHOBBI (PU3MUecKoil KyabTypbl. OCHOBBI 310pOBOr0 00pasa >KU3HH

cryaeHra. @usnueckas KyJibTypa B oOecrnedeHuu 3710poBbs. llcuxonornyeckue OCHOBBI

y4eOHOro TpyJda M HHTEUIEKTyalbHOH aesrenbHocTu. CpencrBa (M3MUECKOM KyJIbTyphl B

peryaupoBanuu paborocrnocodbnoctu. O6mas Guandeckas U CHOPTUBHAS TIOJITOTOBKA B CUCTEME

(U3MYECKOro BOCIHUTAHUS CTYAEHTOB. MeETOIMKA CaMOCTOSTENbHBIX 3aHIATUN (PU3NUECKUMU

ynpakneHussMu. CaMOKOHTpollb B mpormecce ¢(usmueckoro Bocrnutanus. Croprt. Cucrtema

¢buznyeckux  ynpaxkHeHuil.  [IpodeccuoHanbHO-TIpUKIAagHAS  MOATOTOBKA  OyIyIIUX
creuuaiucToB. OIMMIUNCKIE UTPBl: UCTOPUS U COBPEMEHHOCTb.
4. Komnerenuuu, (popMupyembie B pe3yJbTaTe 0CBOCHHUS AUCHHUIIHHBI:
o CIIOCOOCH TOAJEPKUBATh JOJDKHBIM ypOBEHb (PU3MUYECKOW IOAT OTOBJICHHOCTH IS
obecriedeHus TIOJTHOIICHHOW COLMaNbHOM U podeccroHanbHoi AesreiapHoctd (YK-7).
5. IlimanupyemMble pe3yJbTaThl 00y4eHUs
B pe3ynbpTaTe 0CBOGHUS TUCHMIUIMHBI CTY/ACHT J10JIKEeH:
3Hamy:
® OCHOBBI (PM3UUECKOH KYJIbTYPHI U 30POBOTO 00pa3a KHU3HH;
ymembo:
® HCIOJIb30BAaTh  (PU3KYJIBTYPHO-CIIOPTUBHYIO JAESITENbHOCTh [IJI1 TOBBILIIEHHUS CBOUX
(GYHKIMOHATBHBIX U TBUTATENILHBIX BOZMOXXHOCTEH, 7151 JOCTHXKEHUS TMYHBIX KU3HEHHBIX
U PO eCCHOHANBHBIX I[eTIeH.
enademu:
® CIIOCOOHOCTBIO COCTABIISITH PEYU COOTBETCTBEHHO KOMMYHUKATUBHOM CUTYaIUH;
® CHUCTEMOW TPAKTUYECKUX YMEHUW ¢ HaBHIKOB, O0OECHEYMBAIONIMX COXpPAHEHHUE H
YKpeIJIEHUE 37J0POBbs, pa3BUTHE M COBEPIICHCTBOBAHUE NICUXO(DU3UUECKUX CIIOCOOHOCTEN
U KayecTB (C BBIIOJHEHUEM YCTAHOBJIEHHBIX HOPMAaTHBOB IO oOuIeH (u3nyecKkoll u
CHOPTUBHO- TEXHUYECKOW MOATOTOBKE.
6. O0mas TPy10€eMKOCTb IMCUMILJINHBI:
(356 uacon).
7. ®opma KOHTPOJISL:
Hrorosas popma koHTposs — 3adeT (1-6 cemectp)

Puropuxa

1. MecTo nucuMIUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe1bHOM NPOrpaMMbl

HucnunmnHa «Putopuka» BXOAUT B BapHaTHBHYK dacTh Ojnoka bl «Jlucnumniamas
(Momymm)» kak nuciurinHa o Beioopy b1.B.J1B.01.01.

2. leab ocBOeHHMS IMCUMILINHBI:
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o HAy4YUTh CTYIEHTOB 3aKOHAM IOATOTOBKH U MPOU3HECEHUs MyOJIUYHON peun C LEeIbIo
OKa3aHMS JKEIIAEMOr0 BO3ACUCTBUSA Ha ayJAUTOPUI0O B KOMMYHHMKAaTHBHO-PEYEBBIX
CUTYaIUsX, THTUYHBIX JUI1 TPO(EeCCHOHATBLHON AesITeIbHOCTH.

3. KpaTkoe coaep:kaHue IMCUUIJINHBI

BBenenne B puropuky Mcropusi CTAaHOBJIEHHSI M Pa3BUTHS PUTOPUKHU. Bo3HUKHOBEHHE

putopuku B [pesueit I'pettun (VI-III B. Jlo H.3.). ApucTtoTens, KpaTKas XapaKTEPUCTHKA €ro

«Putopukmn». Putopuka B JlpeBHem Pume. Tpynmbl u oparopckoe MacrepctBo [lemocdeHna,

Coxkpara, [Inatona, [{luuepona. HpaBcTBeHHBIE OCHOBBI PUTOPUKHA aHTHUYHOIO MHpa. PuTopuka

B EBpomne B snoxy Bo3zpoxaenus (Opanuwms). Tpaguunu apeBHepycckoro kpacHopeuust XI —

Havyasa XIII BB. IlepBbie putopuku B Poccum XVII-XVIII BB. Tpyasr M.B.JIoMmoHOCOBa

no purtopuke. Putopuka B pycckoil mxose. Kpusuc puropuxku. PasButue cynedHOro

KpacHOpeuusl; akaJeMUIECKOe KpaCHOpEUYHe; YaCTHbIe pUTOpuKH. Heopuropuka.

Knaccnueckas puropuka. IIpenmer u nemu putopuku. DToc, Joroc, nadoc. TpeboBanus

K JUYHOCTH opaTopa. Buabl opatopckoil mpo3sl (cyneOHas, MOJIMTHYECKas, akaJeMHuyecKas

u Jip.). Bricka3biBaHMe Kak IylaBHas eMHULA MyOanyHON pedr. OCHOBHBIE (POPMBI U NPU3HAKU

yOJIMYHOr O BBICKA3bIBAHMSL.

Kaaccnueckass puropmka. Ilpenver u nemu putopuku. OToc, joroc, nagoc. Tpeboanus

K JIMYHOCTH opaTopa. Bunel opaTtopckoil mpo3sl (cyneOHas, MOTUTUYECKas, aKkajeMudeckas U

Ip.). Beicka3piBaHue Kak IIaBHas eAMHHIA MyOauuHOM peun. OcHOBHBIE (POPMBI M MPHU3HAKU

nyOnMYHOrO BbICKa3biBaHUA. Putopuyeckuii kanoH. WuBenumsi. MuBeHius kak 3a00Ta

0 coxaepxaTelnbHOM cTopoHe peuu. OmnpeneneHWe LEIU, OCHOBHOM MBICIM BBICTYIUICHHUS.

[TonsTe TOma B KJIACCUYECKOM M COBPEMEHHOM PHUTOPUKE: TOIBI KaK CMBICIOBBIE MOEIH,

CIOCOOCTBYIOIIME PA3BUTUIO MBICIM O mIpenMere. Tommka Kak COBOKYHNHOCTh OOLIMX MECT

U cr1ocoObl UX MPUMEHEHMsI Ha 3Tarne n3o0perenus. OCHOBHbIE pa3HOBUIHOCTH TOIOB.

Jucno3uuusa. OOmpie NPUHIUNB BBHIOOpa M PACHOJIOKEHHUS MaTepHhaia. YHHBEpcajlbHas

KOMIIO3HMIIMOHHAs CcXeMa IMOCTpOoeHus peun. BBenmenue, ero ¢yHkumum u THnbl. CTpyKTypa

U (QYHKIUM OCHOBHOM wyacTu. 3akioueHue peud, ero ¢yHkuud u tunsl. Crporas

U HucKyccTBeHHas xpus. KauectBa, HeoOxoqumble opaTopy: oOasiHHE, YBEPEHHOCTb,

IpyKenodue, UCKPEHHOCTh, 00bEKTUBHOCTh, 3aNHTEPECOBAHHOCTD.

Jdaokyuusi. CroBecHOe BbIpaXK€HHE Kak pas3jiesl pUTOpHKU. Purtopuka oOpasza: mnoHsTHE

putopuueckoro tpomna. CMBICIOBbIE OCOOCHHOCTH TPONOB M UX PUTOPUYECKHE BO3MOKHOCTH.

[Tousitre putopuueckoil purypsl. CpencTBa aAuanoru3anus peun. PUtropudeckuii aHamu3 1 3CKU3

peun.

3anomMuHaHMe W npousHeceHue pedu. [lamATe kak mpolecc 3allOMUHAHUS, COXPaHEHMS

¥ BocrioMMHaHus WHpopmauuu. Tumbl mamsTH. 3akoHbl naMaTtu. CrocoObl 3amOMHUHAHUS:

paloHANbHbIM, MEXaHWMYeCKUH M MHeMOoTeXHH4YecKuil. OCOOEHHOCTM MHEMOTEXHHYECKOIo
3aniomuHaHus. OOILMe pekoMeHAAalMM [0 MOArOTOBKE K BbICTyIuleHHMI0. HeBepOaipHas

KOMMYHHUKaIUsL.

Oparop u ero aynuropusi. Buemnuit o61uk opatopa. Yuér ayauropuu. [IpuHuuns! u cpeacrsa

yhnpaBjieHUs BHHUMaHueM ayauTopuu. OO0pa3 opaTopa Kak cuUcCTeMa CBOWCTB JIMYHOCTH.

BzaumopeiictBue ¢ ayiuTopuei.

Teopuss aprymeHTanum. 3aKOHbl JOTMKM B pe4M. 3aKOH TOXAECTBA. 3aKOH IPOTHUBOPEUHS.

CrpykTypa nOOKa3aTelbCTBAa: TE3UC, apryMeHThl, JAeMoHcTpauus. lloHsTne puropuueckon

apryMeHTaluu U putopuuyeckoro aprymenrta. Kmaccudukauus aprymeHTOB. AprymeHTanus

TeopeTuyeckas u smnupudeckas. KonrekcryanbHas aprymenTanus. Copusmsl.

Teopusi cnopa. Crop, Buabl criopa. [[uckyccusi kak Buj criopa. [lomemMuka kak BUJ cropa.

OcHOBHBIE BUJIBl APryMEHTOB M CTPYKTypa AOKa3aTeNbCcTB. OCHOBHBIE TAKTHKH, CTPAaTErHU

U IIpUeMBbI criopa. AHaJIM3 U KOHTPOJIb PEUEBOT0 MOBEJEHUS B CIIOPE.

4. Komnerenuuu, gpopmupyembie B pe3yjibTaTe 0CBOCHUS AUCUUIIIIMHBI:

o CIOCOOEH OCYIIECTBIIATH JIEIOBYI0O KOMMYHMKAIIMIO B YCTHOM M MHCbMEHHOH (hopmax Ha
rocyaapcTBeHHOM si3bike Poccuiickoit deneparuu 1 HHOCTpaHHbBIX s3bikax (YK-4).
5. IliianupyemMble pe3yJibTaThl 00y4eHust
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B pe3ynbraTe 0CBOGHMS JUCHUIUIMHBI CTYEHT 0JI2KeH:
3HamMb:
® OCHOBHBIE [TOHATHUS OPATOPCKOT0 UCKYCCTBA;
® OCHOBHBIE 3aKOHBI, IPUHIUIIBI U IPaBUIa 3PPEKTUBHOTO OOILEHUS;
® OCHOBBI apryMEHTAlUH;
® 3aKOHOMEPHOCTH HCIOJIb30BAaHHUS PUTOPUYECKUX MPUEMOB U BBIPA3UTENBHBIX CPEICTB
S3bIKa B Pa3IMYHBIX c(hepax peyeBol NesTeTbHOCTH;
e [paBuUJIa BEeJEHHS KOHCTPYKTUBHOI'O CIOpa;
® OCHOBHBIC PHEMbI PEUEBOTr0 MAHUITYIMPOBAHNUS OOIIECTBEHHBIM CO3HAHUEM U MTPUEMBI UX
HEUTpaJIU3aLHH.
ymembo:
® OpUEHTHPOBATHCS B PA3JIMUHBIX AHI3BIKOBBIX CHUTYallUAX, aJIeKBATHO PEAM30BbIBATH CBOU
KOMMYHHKATHBHbIC HAMEPCHHS;
® BECTHU JAUCKYCCHUIO B COOTBETCTBUU C IPUHIUIIAMH U IPaBUJIAMU KOHCTPYKTUBHOTO CIIOPA;
® C03/1aBaTh peUEBbIE IIPOU3BEIECHUS C yUETOM OCOOEHHOCTEN CUTYyalluu OOILEHUS;
®  BEBUIBIISITH IPHEMBI PEUEBOT0 MaHHITYJINPOBAHHUSL.
enademu:
® CrOCOOHOCTBIO COCTABISATH PEUU COOTBETCTBEHHO KOMMYHUKATHBHON CUTYalluy;
e CrOCOOHOCTBIO K JI€JI0BOM KOMMYHHKAIMK B IpodeccuoHanbHoi chepe.
6. O0masi Tpy10eMKOCTh TUCHMILIUHBI:
1 3auetHas enuaua (36 9acos).
7. ®opMa KOHTPOJISL:
[TpomexxyTouHas aTrectanus — 3a4er (3 cem.).

OcCHOBBI HAY4YHOI H 1€JIOBOI peqHn

1. MecTo iucuMnJInHbI (MOAYJs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

HucnunnmHa «OCHOBBI HAYYHOW M JIEJIOBOM pedyn» BXOAUT B BAPUATHUBHYIO 4acTb OJIOKa
b1 «lucuunnuasl (MOIYyNN)» Kak quciuiuimHa no Beioopy b1.B.JIB.01.02.

2. llesu ocBOEHMS JUCHUIIUHBI:

o MOBBIIIEHNE 00LIEH peueBoll KyJIbTYpbl CTY/1€HTOB;

o COBEPIICHCTBOBAHHE BJAJCHUS HOPMAMHU YCTHOW M THCBMEHHOH (hOpM pPyCcCKOro
JUTEPATYPHOIO SA3bIKA B HAYYHOU U JEJI0BOH chepax;

o pa3BUTUE HABBHIKOB M YyMEHHH 3(]QeKTHBHOrO0 peueBOro MOBEAEHUS B Pa3IHMYHBIX

CUTYaIusX OOIIeHUsI.

3. KpaTkoe coagep:kaHue IMCUUIJINHBI
AKTyaJibHbIE TPO0JIEMbI peueBoii KyJbTYpPbl 00111eCTBA
HopMma kak ocHOBHasi KaTeropus TEOPUU U MPAKTUKH KYJIbTYpPbl peud (JUTEPaTypPHBIA S3BIK —
OCHOBa KYJIbTYpbl PEYH); MOHSATHE O SI3bIKOBOM HOpME; BapUATHMBHOCTh HOPM JIUTEPATYPHOTO
SI3bIKa; CTUJIMCTHYECKAas CHUCTEMa COBPEMEHHOI'O0 PYCCKOI'O JIMTEPAaTypHOro si3blka. PeueBoil u
MOBEJEHUYECKUI JTUKET (PyCCKHH pPUTOPUYECKUI uaean; crneuu@uka pyccKOro peueBoro
9THUKETA, CBSI3b PEUEBOr0 U MOBEIEHUYECKOI 0 ITUKETA, (OPMYJIbI BHIPAYKEHHS PEUEBOI0 STUKETA).
IIncbMeHHBbIE N YCTHBIE (OPMBI HAYYHON KOMMYHHUKAIIAN
DOKCTPaJIMHTBUCTUYECKUE W JIMHTBUCTUYECKHE OCOOCHHOCTM HaydyHoW peuun. Jloruko-
KOMIIO3HUIIMOHHBIE 3aKOHBI MOCTPOCHUs HaydyHOro Tekcrta. [IpaBuma odopmiieHuss HaydHOU
pabothbl. IIpuHIMIIBI HAydYHOW KOMMYHHMKAalMM M ycjoBus ee 3ddektuBHocTH. [IpaBmia
opopmieHuss Hay4dyHOH paboThl (TpeOoBaHMS K OGOPMIICHHIO HAy4HBIX padoOT, CIIHCKa
JUTEpaTyphl; MOPSAOK COCTABICHUS TE3UCOB; PEJAKTUPOBAHHWE HAYUHBIX TEKCTOB; MOPSAAOK
COCTaBJICHUSI aHHOTAIINH ).
IIucbMeHHbIe U YCTHBIE (POPMBI [1€710BOM KOMMYHUKAIMH
OcobenHocti nenoBoi kKoMMyHHKanMu OQuUIuanbHO-1eN0BOH CTWIIb KakK (QYHKIMOHAIbHAS
Pa3HOBUJIHOCTh COBPEMEHHOI'0 PYCCKOTO JIMTEPATypPHOTO s3bIKa. DKCTPAJIMHTBUCTHYECKHE
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U JIMHTBUCTUYECKHE OCOOEHHOCTH O(UIIMATBHO-IEI0BOr0 CTHiI peur. KynbTypa nmucbMeHHOM
JIETOBOM  KOMMYHHUKallMU. YCTHble (OpMBl  1€l0BOM  KOMMyHMKanuu. BepOasbHas
1 HeBepOasibHas JesioBasi KoMMyHuKanus. [IpaBuna opopmiieHus ciyxeOHOM U KOMMEpPUYECKOM
JIOKyMEHTallM (3asBlIeHUE, CIykeOHas 3alucKa, JOKJIaJHasl 3alucKa, aBToouorpadus, pesrome
u ap.). OcobenHoctn nenoBoil mepenucku. [Ipesentanmus kak Gopma Oem0oBOro OOIIEHHS.
HanmonanpHbIe 0COOCHHOCTH JICJIOBOM KOMMYHUKAIMHU (BepOalibHbIE U HEBEPOAIbHBIE).

4. Komnerenuuu, popMupyembie B pe3yjbTaTe 0CBOCHUS INCHUIIUHBI:
o Croco0eH OCYIIECTBIISITh JIEJOBYI0 KOMMYHHUKAIIMIO B YCTHOM M MUChMEHHOW (opmax Ha

rocyaapcTBeHHOM si3bike Poccuiickoii deneparuu 1 HHOCTpaHHBIX s3bikax (YK-4).

5. IliianupyemMblie pe3yabTaThl 00y4eHUs

B pe3ynbpTaTe 0CBOEHUS JUCLMILINHBI CTYIEHT J0JIKEeH:
3Hamy:

e [IpaBWJIa PEUEBOrO U MOBEICHYECKOr0 3TUKETA B IEJIOBOM U HAYYHOU KOMMYHUKAIINH;

® JIMHIBUCTUYECKHE M HKCTPATMHTBUCTHUECKUE XapPAKTEPUCTHUKHA MHCHbMEHHOW W YCTHOH
¢dbopM HaydHOU U OPHUITHATBHO-/IEIOBOIN pedH;

® JIOTMKO-KOMIIO3UIIMOHHBIE 3aKOHBl IOCTPOEHUS HAYYHOIO M JEIOBOrO TEKCTa U €ro
(bopMabHO-CEMAHTUYECKYIO CTPYKTYPY;

® OCHOBHBIE CTPATETUU U TAKTUKH BEACHUS HAYYHOU AUCKYCCUU U JIEIOBBIX MTEPErOBOPOB.

ymembo:

e Co37aBaTh YCTHBbIE€ U MHCHMEHHBIE TEKCThl HAYYHOTO M O(UIMAIbHO-AEIOBOrO CTUIIEH
COBPEMEHHOI'0 PYCCKOI'0 JIMTEPATypHOro s3bika (pedepar, aHHOTALMS, TE3UCHI, JOKJIAL;
3asgBlIeHHE, CIOy)KeOHOe NHUChbMO, aBToOumorpadus, pe3oMe) B  COOTBETCTBHUHU
C HOPMATHBHBIMU TPEOOBAHUSIMU;

® CHCTeMaTH3UpOBaTh W 000011aTh WH(OpPMAIMIO JJIsi TMOATOTOBKH TEKCTOB Pa3IMYHBIX
’KaHPOB B HAYYHOM U JIEJIOBOM KOMMYHHKAIWH;

e JIOTMYECKH BEpHO, apryMEHTHPOBAHHO U SICHO H3JIaraTb COOCTBEHHYIO TOUKY 3pEHHS
B Hay4YHOU U JI€IOBOM KOMMYHHUKAIIUH.

enademu:

® OCHOBHBIMHM HaBbIKAMH 11€J€CO00pPa3HOr0 KOMMYHHMKATHBHOI'O TOBEIEHHS] B Pa3IU4HBIX
yueOHO-HAyYHBIX U Y4€OHO-EIOBbIX CUTYaIUsX;

e ocHOBaMH pedeprupoBaHUs, aHHOTUPOBAHUS U PEIAKTUPOBAHUS HAYYHOTO TEKCTA;

® OCHOBaMH JIEJIOBOM KOMMYHHKAIIUU;

® HaBBIKAMHM CAMOCTOSTEIbHOTO OBJIAZICHHS HOBBIMH 3HAaHUAMU C HCIHOJb30BAaHUEM
COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

6. O0masi Tpy10eMKOCTh TUCHMILINHBI:

1 3ayerHas eqununa (36 4acos).

7. ®opMa KOHTPOJISL:

[TpomexyTouHas aTTecTanus — 3a4et (3 cem.).

BypsiTcKuii I3bIK U MEKKYJbTYPHAsi KOMMYHHKAIUS

1. MecTo nucuunjanHbl (MOayJisi) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOorpaMMbl

Hucuunnuna «BbypsATcKuil 361K » BXOJUT B BapUaTUBHYIO YyacTh Onoka b1 «/lucuummuas
(Momyin)» kak o0si3atenbHas nucuumuiiaa b1.B.JIB.01.03.

2. lleab ocBOEHMSI AMCIHUTIIHMHBI:

e o0ecneyuTh MOATOTOBKY CIICHHUAIUCTOB, BIAJCIOMUX OYPATCKUM SI3BIKOM KaK CPEIACTBOM
MEXKYJIbTYPHOH KOMMYHHMKAIlMd B YCTHOW M MHCbMEHHOW (opMe B TMOBCETHEBHOM
OOIIIEHUH U TPU BBHIMOJHEHUH MTPO(HECCHOHATLHON AeSITENbHOCTH.

3. KpaTkoe coaep:kaHue IMCUMIJINHBI
Tannacanra.J[p3m3 ypryyau. Kparkue cBegeHusi o0 OypsaTckom si3bike. AjpaBut. ['1acHble
3BYKH OyPATCKOIO sI3bIKa
PeueBoit »TMKeT Tpu 3HakoMcTBe. Mcropus OypATCKOM < TMUCBMEHHOCTH. 3 JTamna
(crapoOypsiTckasi,  natuHCKas,  kupwuiuia). CoBpeMeHHBI  OypaTckuid  andaBuT.
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Crneunduueckue 3Byku. I'acHbie 3ByKH OypsTcKOro si3bika "YHuBepcuteT". CoriacHble 3BYKH
OypsITCKOro  si3bIKa, OCOOEHHOCTM MX  mOpou3HomieHus. Cneuuduueckuii  3Byk  h.
KonuuectBeHHnsle, MOpsSIKOBbIE, COOMpPATENbHbIC, Pa3ACIUTENbHbIE APOOHBIE YHCIUTEIbHBIE.
IIpocteie u cocraBHble uucauTenbHble. Cuer. OOpa3oBaHHE COCTaBHBIX YHMCIUTENbHBIX.
[opsinkoBbie 1 MpUOIM3UTENBHBIC YKcia. KanenaapHoe uncio.
Bym.¥Yr rapoaj. 3aKkoH rapMOHUM IJIACHBIX
Jlexcuka no pasroBopHoit TeMe "Cembs". ['1acHble MyXCKUE, )KEHCKHE U HEUTpaslbHbIe. 3aKOH
rapMoHuH riacHbiX. CoueTaeMOoCTh TJaCHBIX B HMCKOHHO-OypsATCKUX cioBax. [IpaBomucanue
3aMMCTBOBAHHBIX cJIOB. JIekcuka 1o pasroBopHoil Teme "Manast Poquna". OcobeHHOCTH CTpOst
Oypsitckoro mpenioxeHus. Ilopsnok ciaoB B OypsSTCKOM MpenyioKeHUU. VHTOHAIMOHHBIE
OCOOEHHOCTH TPEIJIOKEHUH ¢ O0OpalleHusAMH, BBOAHBIMM KOHCTpyKIMAMU. CTpyKTypa
BOIIPOCUTENBHOTO NpeAoKeHus. BornpocutenbHble yacTulibl. BonpocuTtenbHble cioBa.
Askabarigan (rap, xyocahan, sgesn). JInunbie MeCTOMMEHUS
Jlexcuka mo pasroBopHoil Teme "/lom". TIoHSATHE O TUYHBIX MECTOMMEHHIX OYPSATCKOTO SI3bIKA.
MecTtonmenusi, Belpaxaromue 1-e u 2-e muno. O6o3nadenue 3-ro juna. OcoOGeHHOCTH
CKJIOHEHHUSI.
Askabarigan (rap, xyocahan, sgesn). Umena cymecrBurenbnblie. [laxexn.
Jlexcuka no pasroBopHoil Teme "Onexnaa". JInuHble M HEIMYHbIE MMEHA CYIECTBUTEIIbHBIE.
OCOOEHHOCTH CKJIOHEHMSI MMEH CYIECTBUTENbHBIX. [lafeku: MMEHUTENbHBINA, POAUTEIbHBIMH,
JaTEJIbHO-MECTHBINM, BUHUTEIIbHBIN, OPYIHbIN, COBMECTHBIN U UCXOIHBIN. /[BOITHOE CKIIOHEHHE.
4. Komnerennuu, popMupyembie B pe3yJibTaTe 0CBOCHUS AUCHUIIIHHBI:
o CHOCOOHOCTh K KOMMYHHUKAllUd B YCTHOM M NHUCbMEHHOM (Qopmax Ha OypsATCKOM s3bIKe
JUISL pELICHUS 3a/1a4 MEKJIMYHOCTHOTO M MEeXKKYJIbTYpHOro B3aumoeiictus (JK-1).
5. [lnanupyemble pe3yabTaThl 00y4eHuUst
B pe3ynbTaTe 0CBOECHUS JUCHUIIIIMHBI CTYJEHT J10JIZKEeH:
3HAMb:
o OCHOBBI (DOHETHKHU M TPAMMATHUKH OYpPSATCKOTO S3bIKA;
° nekcudeckuii MUHUMYM B o0beMe 1000 nekcrnueckuX eInHUIL;
ymembo:
o MOHMMAaTh Ha CIyX OYpSATCKYI0 pedb, MOCTPOEHHYIO Ha MPOrpaMMHOM MaTepHale
U aJIeKBaTHO pearupoBaTh Ha HEE;

° y4acTBOBaTh B OOIIEHHWM C OJHUM WM HECKOJbKHMU COOECEIHHKAaMU C IIeNIbI0 0OOMeHa
uH(popmanuei,

° JOTUYHO ® TIOCJIEIOBATEIbHO BBICKA3bIBATHCSI — BBICTYNaTh TEepell ayAUTOpHEH
110 3aIaHHOW MJIK CAMOCTOSITEIIEHO BEIOpAaHHOM TEME;

° BBIPA3UTEIHHO YUTATh BCIYX U HAU3YCTh;

é1a0emo:

° KYyJIbTYpOH MBIIUICHUs, OBITh CIIOCOOHBIM K BOCHPHUATHIO, aHAIM3y U OOOOIIECHUIO
uHpopmaruu;

° HaBBIKAMH CAMOPAa3BUTHS;

o BJIa/IETh OCHOBAMU MEKKYJIbTYPHOU KOMMYHHKAINH B cpepe MOBCETHEBHOTO OOIICHHUS.
6. O0masi Tpy10eMKOCTh TUCHMILIMHBI:
1 3auerHas equnuiia (364acos).
7. ®opMa KOHTPOJISL:
[TpomexxyTounas atrecranus — 3auet (1 cem.).

ITHKA

1. MecTo iucuMmjinHbl (MOAYJs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

JucrunnHa «9TUKa» BXOAUT B BApUATUBHYIO YacTh O0ka b1 «/{uctumnaunel (Mogynn)»
Kak nucruruimHa mo Beibopy b1.B.JIB.02.01.

2. lleab ocBOEHUS] AUCUMIIIMHBI:
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o pPAcKpbITHE  COAEpXKAHMSL OTHUKM Kak  (UIOCOPCKOM  TUMCHUIUIMHBI, BBISBICHHE
U OIIPENENIEHNE COLUAIILHO-UCTOPUYECKON IIPUPOBI U CYIIHOCTH 3TUYECKOr0 3HAHMS, €TI0
JlyXOBHO-11€HHOCTHON 3HaYMMOCTH.

3. KpaTkoe coaep:kaHue IMCUUIJINHBI

[peamer 3Tuku. Bo3HUKHOBEeHHE MOP AN

Ortumosnioruss W JeduHULUMU STHKM U Mopaiu. COOTHOIIEHHE MOopalu U JApyrux ¢opm

KyJIbTYpPHON pEryJSIIMM CO3HAHMS M IIOBEAEHUsA 4YesloBeKa. MHOroacnekTHOCTb MOpal,

0CcO0EHHOCTH ee (hyHKIIMOHUpOBaHUs. EMUHCTBO Mopanu u MHOroodpasue HpaBoB. MopabHBIN

aBroputer. HeHacunme Kak KaTeropuuecKui MOpajibHBIM UMIIEpaTHB. 30J0TOE IPABUIIO

HpaBCTBEHHOCTH. [Tapanokc MopanbHOM OLIEHKH U MOPaJIbHOIO IIOBEIEHUSI.

JTHYeCKHe BO33PEHHUsI IPEBHOCTH

Ortudeckre HOpMbI MHAMIcKoro obmecrBa. Koneco cancapel, HupBana. byanusm. buorpadus

bynnel. Yetwipe Onaropoansie HCTUHBL. BocbmepuuHbld myTh crnaceHus. KoHdyuuaHckue

Tpaguiuu  JpeBHero Kwurtasd: uenoBekomoOue, pHUTyall, CBHIHOBHSS MOYTUTEIBHOCTD.

bilaroponHbIl MyX Kak HPaBCTBEHHBIM uiean. lVcnpaBiieHHe MMEH M IPUHLUII COLMAIBHOIO

ycTpoiictBa obmiectBa. Jlao LI3p1 u OCHOBHBIE MMOJOXKEHUS Aaocu3Mma. [IpuHUIMN HenesHHs.

Jleru3M M IIKOJa 3aKOHA: MOpaJIbHbIE LIEHHOCTU M HpaBCTBEHHbIE Hjeanbl. 10 OCHOBHBIX

HaIpPaBJICHUM PAa3BUTHS ITUYECKOW MBICIM AHTUYHOM KYJIBTYpbl. DBIEMOHMCTUYECKAs JTUKA

Hemokputa u Apucrorens. l'enonusm kupenHaumkoB. Kunusupyrommii acketusm Jluorena.

BomonTtapusm coducro. Mopanusupyrommii untennektyanmusMm Cokpata. Co3zepuaTenbHo-

NyXOBHasl JesATenbHOCTh Ilnarona. OTuka Onukypa, CTOMKOB, CKeNTHKOB. HpaBcTBEHHO-

OYMCTUTEIBHBIA aCKETU3M HEOIUJIATOHUKOB.

HpascTBeHHOE caMOCO3HaHMe JIMYHOCTH B CPeJHHE BeKa

3anosenu Mouces u Mucyca Xpucra B Haropnoii nponosenu.

Jtuka HoBoro Bpemenu

IIpennocbuikM BO3HMKHOBEHMSI KalmUTaIU3Ma W 3JEMEHThl KalUTAJIMCTHUYECKOM Mopaiu

B Hempax (eomampHOro obmectBa. Bospoxknenme. Pedopmanus. JIuOGepanpHash HIEONOTHS.

MexaHuiusm 1 ctouusM 17 Beka. OBIeMOHU3M U ceHcyalms3M 18 Beka. D tuka Kanta u [Nerens.

Opaemonusm DeitepOaxa.

CoBpemeHHBIE I THYECKHE TEOPUH

VYHuBepcanu3M U MapTUKYISAPU3M B COBpeMeHHOM dTuke. Teopus cnpasemmsocty [Ix. Ponsa.

Oruka guckypcea. Ilocne noGponerenu. Dtuka nonra u 3tuka poOpoaereneil. CoBpeMEHHbIN

rymMaHu3M. KoHkpeTusamuss oOOIIEYEIOBEUYECKH INPUHIUIOB MOpadd IMPUMEHUTEIBHO

K YCIOBHSM JesTeNnbHOCTH Bamied npodeccun. IIpodeccnonanbHas HpaBCTBEHHOCTh U ATHKA.

ITpodeccuonanbHbIi 10T, YECTh, TAKT, TYMaHHU3M.

Jo6po u 310. CThIA, COBECTH, BHHA

OO0ume npencTaBiIeHUs O MOHATUSAX HPaBCTBEHHOI'O CO3HAaHMs. Penurnosnoe u 06e3penuruo3Hoe

npeacrtaBieHue o nodpe u 3ne. Mcroku 3ma. Jlo6po u mosb3a. Juanexktuka nobpa u 3ia.

@deHOMEH CThl]a, COBECTH, BUHBL. OOBSICHEHHSI UX BO3HUKHOBEHUS, CXOJCTBA U OCOOEHHOCTH.

KynbTypsl cThIIa, COBECTH M BUHBL. J{oaT (JIMYHBIN) U CKIOHHOCTB. Busl nonra.

JlocTOMHCTBO, JIIO0OBB, IPY:K0a 1 HEHABUCTDH

Mup nenHocreil. @eHOMEH TyXOBHOCTH. JJ0CTOMHCTBO, TOPIOCTh, ropAbIHA. JIF0O0BB, yBaxkeHHE

U HEHaBUCTb, U HX XapaKTEPUCTUKHM B MHUPOBBIX penurusx. Jro6oBp u napyxba. Obiee

U pa3ianyHoe. DTarbl poxaeHus u popmupoBanusd. [Iparmatnueckuili 1 Mmetadu3nuecKuil CMbICI

mo0BH. JIFDOOBB Kak TBOpUYECKAs CHIIA.

JrousM, cB000/1a, YeCTHOCTH U CIIPaBeJIUBOCTH

OrousMm M anbTpyu3M Kak 3THUYecKue Karteropuu. Mcroku sromsma. OCHOBaHMS albTpyH3Ma.

CBoOoma u OTBETCTBEHHOCTh. Y CIIOBHS CBOOOMHOrO BBIOOpa. [IpoOiema aBTOHOMHUH MOpaH.

[IpaBna kak BeIcmas HEeHHOCTb. JIokb M oOMaH. YUecTHOCTH: CJIOBO, JI€70, CaMOCO3HAHHE.

[Tpo6nema noBepus. CripaBeaIMBOCTb.

CyacTbe ¥ CMBICJI KU3HHU YeJI0BeKa
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Tpu npencrasienus o cyactee. TeMHOE U cBeTsIoe MUpoBOCHpUsTHE. CUACThE U CMBICI KU3HU
yenoBeka. Cuactee u go0poaerens. Cuactbe U oOuiast nepcrnekTuBa kKu3HU. CyacTbe U TemI
JKU3HU. Y JOBOJIbCTBHUE U CYACTHE.
4. Komnerenuuu, popMupyembie B pe3yJbTaTe 0CBOCHHUS IUCHHUIINHBI
o CHoco0eH OCYIECTBIATh COLMAIBHOE B3aUMOJIEHCTBUE U PEAM30BBIBATH CBOIO POJb B
komanze (YK-3);
o CIOCOOEH OCYIIECTBIATH JIENOBYI0O KOMMYHMKAIIMIO B YCTHOM M MHCbMEHHOH (hopmax Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepariin u MHOCTpaHHBIX si3bikax (YK-4);
o Croco0eH BOCIPUHUMATh MEXKYJIbTYpHOE pa3HooOpa3ue oOlecTBa B COIHAIBHO-
HUCTOPHUYECKOM, ITUYECKOM U (pustocopckom kouTekcrax (YK-5).
S. Ilnanupyemblie pe3yJibTaThl 00y4eHUs!
B pe3ynbTaTe 0OCBOECHUS TUCHUIIIIMHBI CTYAEHT J0JIKEH:

3HAmMb:

. MEPUOIU3AIMI0  ITUYECKONH  MBICIH, OCHOBHBIE  (UIOCOPCKO-ITHUECKUE  IIKOJIBI
Y HalmpaBJICHUS, @ TAK)KE UX MPEJICTaBUTEIIEH;

° OCHOBHBIE€ TEOPETUUYECKUE U MPUKIIAIHBIE MPOOIEMBbl COBPEMEHHON 3TUYECKON MBICIIH;

° KaTeropualibHbId anmapata M METOAOJIOTMYECKHE NPUHLHUIBI OCBOCHHS MOpaId Kak
KYJbTYPHO-HCTOPHYECKOIO SIBJICHUS,

° CYIIHOCTh ¥ 3aKOHOMEPHOCTH CTaHOBJICHUS MPOPECCHOHATHHON STHKH;

ymemb:

° MPaBWJIBHO ONEPUPOBATH KATETOPUAMH ITHKH;

° OCYIIECTBIATh AKCUOJOTMYECKUN aHAIU3 COIUAILHOM /1€ CTBUTENIBHOCTH;

° MOHUMATh MPUPOAY COBPEMEHHON HPAaBCTBEHHOM KYJIBTYPBI, TPOOJIEM €€ pa3BUTHSA,

é1a0emo:

° 3TUYECKOW TEPMUHOJIOTUEN U TTOJIb30BAThHCS €IO;

° HaBBIKAMH BBIMIOJHEHUSI YYCOHBIX M TBOPYECKUX 3aJaHUi (dcce, MOKIaIbl, pedeparTsl,

OT3BIBBI, COUMHEHUS, PEI[CH3UN ).

6. O0masi Tpy10eMKOCTb TUCHHILIUHBI:

1 3auernas eqununa (36 yacos).

7. ®opMa KOHTPOJISL:

ITpomexxyTouHas aTrectanus — 3a4er (4 cem.).

CounoJorusi

1. MecTo nucuunjnHbl (MOayJisl) B CTPYKTYpPe 00pa3oBaTeibHOM NP OrpaMmMbl
Jucuunnuna «Couuosiorus» BXOAUT B BapuaTHBHYIO 4acTh Onoka bl «Jlucuuniauss
(Momym)» kak nucruruinHa o Beioopy b1.B.J1B.02.02.
2. Ileqiu ocBOEHMS TUCUMILIMHBI:
o U3y4YE€HUE  TEOPETUYECKUX  OCHOB M 3aKOHOMEpHOCTeHl  (YHKIIMOHUPOBAHUS
COLIMOJIOTUYECKON HayKd, €€ CHeuu@uKd, IPUHLUIOB COOTHOLIEHHUS METOI0JI0IHH
Y METO/I0B COLIMOJIOIMYECKOr0 MO3HAHMS,

° M3Y4YCHHE U aHAJIM3 COBPEMEHHBIX COIMAJBHBIX IMPOIIECCOB, COIUATBHBIX OTHOIICHHUI
U COLMANLHBIX SIBJICHUH;
. 03HAKOMJICHHE C METOJIUKOM MPOBEACHUS COMOJOTMUCCKHX UCCIICTIOBAHUI

3. Kparkoe cogep:xaHue QM CHUTITHHbBI
Commosiorusi  kak ocobas oOmecTtBeHHass Hayka. OnpenencHus comuoiiorud. OCHOBHbBIC
¢byHkuun  conuoniorud. Mcropus commosioruu. OOIIECTBO KaK COLMalbHAs CHCTEMA.
CommanpHOEe pa3BUTHE M conHaibHble W3MeHeHus. Conmonorus JUYHOCTH. ColuanabHBIC
rpynnsl u obuHocTH. CoruanbHas cTpaTU(GUKAIMS U COHaNbHass MOOWIBHOCTE. ColuanbHbIe
WHCTUTYTHl M COIMajbHbIe opraHu3anuu. KynpTypa kak cornuaibHoe siBieHUE. CoIuanbHBINA
KOHTPOJIb. J[eBuanTHOE noBeaeHue. CoIruoIorndeckoe ucciae0BaHue.

4. Komnetenunum, popMupyembie B pe3yjbTaTe 0CBOCHHUS THCIHHUIINHBI
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® CrIOCOOCH OCYIIECTBJIATH COIMAIBHOE B3aMMOJICHCTBHE W PEAIM30BBIBATH CBOIO POJIb B
komanze (YK-3).
5. IliianupyemMble pe3yJibTaThl 00y4eHUs1
B pe3ynbTaTe OCBOCHUS JUCHHMILTUHBI CTYICHT JI0JIKEH:

3Hamy:
o CTPYKTYPY COIIMOJIOTMYECKOT0 3HAHUS, COOTHOIICHNE COIIMOJIOTHHU C IPYTUMH HaYKaMH;
o NPEABICTOPUI0 U COLMATIbHO-(QUIOCOPCKUE TMPEANOChIIKH COIHMOJIOTUN KaK HayKH,

OCHOBHBIC OTallbl €€ CTAHOBJICHHUA W pPa3sBUTHA, OCHOBHBLIC HAIIPAaBJICHUSA COBpGMGHHOfI
COLIMOJIOTUYECKON HAYKU;

o CHUCTEMHBIM MOAXO0J K aHajau3y oOIecTBa, TEOPHUH Pa3BUTHS OOIIECTBA, COLMAIBHBIX
W3MEHECHUIA;

. COLIMOJIOTUYECKNE KOHILIENLNUN JIMYHOCTH, MOHATHS COLMAJIbHOIO CTaTyca U COLUAIbHON
POJIM, OCHOBHBIE 3Tallbl U areHThl COLIMAJIN3ALUN JIUYHOCTH;

o POJIb COLMANIBHBIX HHCTUTYTOB B )KU3HU O0IECTBA, UX QYHKIMU U TUCHYHKIIHHU;

. MOHATUSL COLUAIBbHOM CTPYKTYpbl M COLMAIbHOM CTpaTH(UKanuu OOLIeCTBA, BUJIBI
COIMaIbHON MOOHMIILHOCTH;

o 0COOEHHOCTH MeTofoB cOopa HMH(pOpManuuM U  MPOLEAYPbl  COLMOJIOTHYECKOI0
UCCIIEZIOBAHNUS;

ymembp:

o aHAJIM3UPOBATh  COBPEMEHHbIE  COLMAJbHBbIE  IMPOOJEMBbl,  BBIABIATH  IPUUMHBI
Y IIPOTHO3UPOBATh TEHAECHIIUU UX PA3BUTHS;

o COCTaBJISITh MPOTrpaMMBbl MPOBEIEHUS MUKPO- U MaKpOCOLMOJOTMYECKUX HCCIIEI0BaHUM,
pa3pabaThIBaTh HUHCTPYMEHTAapuil, 00padaThiBaTh IMIUPUUECKHE JAHHBIE;

o paboTtaTb € MCTOYHMKAMHM HMH(OpPMAlUMU:  COLMUAIBHO-TIOJIUTHYECKOH, Hay4HOMH

U MyOJMIIMCTUYECKON JIMTepaTypo ¥ OuOmmorpadueii, mepuoIuKon, CTaTUCTHYCCKUMU
HCTOYHHKAMU, MaTepHaiaMi SMITUPHUUECKUX M CCIICAOBAHUNL;
enademu:
. CIIOCOOHOCTHIO TMPUMEHATh TEOPETUYECKHE TIOJOKEHUS JUIsl aHaJM3a COBPEMEHHBIX
COITUAJIBHBIX MPOOJIEM, BBISBIISITh IIPUYHHBI H TPOTHO3UPOBATH TCHICHIIMH MX PAa3BUTHSL.
6. O0masi Tpy10eMKOCTh TUCHMILIUHBI:
1 3auerHas enunauIa (36 4acos).
7. ®opma KOHTPOJISA:
[TpomexxyTouHas aTrectanus — 3a4er (4 cem.).

IMoauTonorus

1. MecTo nucuunIuHbI (MO1YJisl) B CTPYKTYpe 00pa30oBaTe/ibHON NPOrpaMmbl

Hucuunnuna «[loauTonorus» BXOAUT B BapuaTHBHYIO 4acTh Omoka bl «Jucuunimuas
(Momymm)» kak nucnurinHa o Beioopy b1.B.J1B.02.03.

2. llesn ocBOCHUSI JUCHUIJIMHBI:

e (QopmupoBaHHE Y CTYJACHTOB CHCTEMHBIX 3HAaHUN O MOJUTHYECKOH chepe 0OIIeCTBEHHOM
KHU3HU, YTO JOJDKHO OOECIEUUTh YMEHUE CAMOCTOSITENIFHO aHAJIU3UPOBATH MOJUTUYECKUE
SBIICHHUS] Y TPOIECCHI, JeNaTh OCO3HAHHBIA MOJMTHYECKUN BHIOOp, 3aHUMATh AKTHBHYIO
JKU3HEHHYI0 TIO3UIMI0, a TaKKe IMOMOYb OyaylieMy CHEeIHalIuCTy B BbIPaOOTKE
COOCTBEHHOI0 MHMPOBO33peHHMs. [laTh cTyleHTaM LEIOCTHOE IMpeICTaBlIeHUE O MpeaMeTe,
OCHOBHBIX KaTE€rOpHUsX, CYIIHOCTHBIX XapaKTEPUCTUKAX ITOTUTOJIOTHH.

3. Kparkoe conepxaHue JTUCHUIIINHBI
[HoauTtonorus Kak Hayka
CymHOCTh TOJHUTOJOTUHU, €€ IpeaMeT, CTPYKTypa. Meroasl M (YHKIUH MHOJUTOJIOTHH.
[Honuronorus kak yueOHas JUCHUIINHA. VICTOpHUS MONMUTUUECKUX YUESHHI.
IMonmTHyeckas cucrema o01ecTBa
l'ocynapctBo, 0011€CTBO, OTKPHITOE OOIIECTBO, 3aKPHITOE OOIIECTBO, MOIUTHYECKAS MTAPTHUSI KaK
YacTh MOJIUTUYECKOM CHCTEMBI, MOJUTHUYECKUN MHCTUTYT, OCHOBHBIE 3JIEMEHTHI MOJTUTHYECKOU
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CHCTEeMBbI, Kiaccu(UKAlUs TOIUTUYECKUX CUCTEM, IOJUTHUYECKHE CBS3H, TOJIUTUYECKUE
OTHOLLIEHHS, TOJIUTHYECKHE MPOLIECCHI, MOJUTUYECKUE OPraHU3aLNUH, TOJTUTUYECKUE IBUKECHUS.
I'paxxnanckoe 001ecTBO M NPAaBOBOE IOCY1apCTBO
I'paxxanckoe 0OOIIECTBO, CTPYKTYpHBIE 3JEMEHTHI M (YHKIUH TpakJaHCKOro oOOIIecTBa,
nmrbepanusM, MPaBoOBOE rOCYAapCTBO, GYHKIIMHN U COIUATbHBIE OCHOBBI IIPaBOBOTO T'OCYIapCTBA,
MOJIMC, TMPOM3BOJICTBEHHAS cepa, monuTuueckas chepa, conuanbHas cdepa, 1yxoBHas chepa,
mpaBa YeloBeKa, MpaBa TpakIaHWHA, MOMUTHYECKas CBOOOMA, NUYHAs CBOOOJA, KOHCEHCYC,
00I11eCTBEHHO- MTOJIUTHYECKAs CUCTEMA, IKOHOMHYECKasi MO epHU3ALINS, TLTIOPATIU3M.
MMoauTHYecKHe NAPTHH U MAPTUHIHBIE CUCTEMBbI
[TonuTnueckass mapTvs; CTaAUM Pa3BUTHS MNOIUTHYECKHX MMAPTUM; TEHE3UC IMOJUTHUYECKUX
napTuif; QYyHKIMK TOJIUTHYECKUX MapTHi; KiaccH(UKalnus MapTHd: KaaApoBbIE M MacCOBBIC,
JierajibHble W HeJNerajbHble, MPaBsIIUe M OMNMO3UIMOHHBIC, JTHOEpalibHbIe, KOHCEPBATUBHEIE,
KOMMYHHCTHYECKHE, COIHANl-IeMOKpaTHieckue, (alMcTCKue;, OJHOMApTUHHAS CHUCTeMa,
OumapTU3M; MyJbTUNIAPTUHHAS CHUCTEMa, MApTHiTHAs KOAJIWIUs, MOJUTUYECKUHN IUTIOPATIHU3M;
couaibHas 6a3za napTuil; mapTuitHas KOHKYpPEHIHSI.
[onuTnyeckas BIACTH
[Tonstne «momutuueckass BiaacTb». CYIIHOCTh W YEpPThl MOMUTHYECKON Biactu. OCHOBaHUS
noymTudeckor BiacTu. [loHsTHE NeruTUMHOCTH BiacTu. YueHue M. BeOepa o JeruTumMHOCTH
BIacTU. TUMONOTHA JErUTUMHOW BiIacTU. POnb JIETHTUMHOW BJACTH B Pa3BUTUU OOIIECTBA.
Oco0eHHOCTH JIETUTUMALIMK BIIACTH B COBpeMeHHOM Poccun.
IHonurnyeckoe uaepcrso. Ilouruyeckas 3jura
[Ipupona u CcylmHOCTh JIUAEPCTBA KAK COLUATIBHOTO SBJIEHUS. [IOHATUSA «OTMTUUYECKUN TUIEp»
U «IOJIMTUYECKOE JUAEPCTBO». DAKTOPBI, ONPEAEIAIOIIME XapaKTep MOJIUTHIECKOIO JINJEPCTBA.
JIM4HOCTHBIE  YepThl  JUAECPOB:  IPUPOJHBIE  KAadyecTBAa, HPABCTBEHHBbIE  KadecCTBa,
npoeccruoHaIbHbIE KaYeCTBA.
IHonuTHYyeckne peKuMbl
[lonsitne «nomutuyeckuit pexxum». OCHOBHBIE YEpTHl MOJIUTHUYECKOro pexxkuma. Kpurepun
KIacCU(UKAIUU TIOMUTUYECKUX PEKUMOB. TOoTaqMTapHBIA MOTUTHYECKUH PEXKUM: CYIIHOCTD
Y OCHOBHBIEC YEPTHl TOTAJIUTAPHOTO PEXKUMA. ABTOPUTAPHBIN MOJUTUYECKUM PEXKUM: MOHSITHE
U OCHOBHbIE 4epTbl. OCHOBHBIE NYyTH Me€pexoJa OT TOTaJuTapu3sMa M aBTOPUTApU3Ma
K J€MOKPAaTHUYECKOMY PEXUMY, MOJIUTUYECKUI ILTIOpaau3M. J[eMOKpaTHuecKuil MOMUTUYECKUN
pPEKUM: CYIIHOCTb, OCHOBHBIE 4YE€pPTbl M €ro OCOOEHHOCTH B OTHENbHBIX CTpaHax.
Knaccudukanus 1eMOKpaTHYECKUX PEKUMOB B COBPEMEHHBIX YCIOBHSIX.
HN30uparTesibHbIE CHCTEMBI
OnexTopanbHble (M30MparenbHble) cucTeMbl. OCHOBHBIE THIBI (MOZENIH) H3OHPATENbHBIX
cucreM. CoBpeMeHHbIe M30UpaTeIbHbIE CUCTEMBbl M UX OCOOCHHOCTH B DPa3HMYHBIX CTpaHax.
3akoHOaTeIbCTBO 00 H30MpaTeNbHOM cHucTeMe. MakopuTapHas u30upaTenbHas CHCTEMa,
e€ pasHoBuAHOCTH U Monudukaumu. [IpomopumonanbHass wu30UpaTelbHas CUCTEMA
n eé crneuuduka B paznuuHbIX cTpaHax. CMemnlaHHble U30UpaTEIbHBIE CHCTEMBI.
MHuorocTyneHdaTbie BEIOOPHI.

4. Komnerennum, popMupyembie B pe3yJbTaTe 0CBOCHHUS IUCHUIIUHBI:
o CHOCO0EH OCYIIECTBISTh COLUAIBLHOE B3aUMOJIEHCTBUE U PEaM30BbIBATH CBOIO POJb B

komanze (YK-3).

5. lnanupyemble pe3yabTaThl 00y4eHuUst

B pe3ynbTaTe 0CBOCHUS IUCUHUILIMHBI CTYACHT J0JIKEH:

3HAMb:

o MOJIMTUYECKUE KOHIIETIUU MOJTUTUYECKUX MBICIUTENEH MPOILIOro U COBPEMEHHOCTH;
° 0COOCHHOCTH POCCUNCKOM MOTUTHYECKON MBICIIH;

o OCHOBHBIE KATETOPUH MTOJIUTOIOTUH;

o CTPYKTYPY MOJUTHYECKOW CUCTEMBI O0IIECTBA;

o TUTOJIOTHIO OCHOBHBIX OJIUTUYECKUX HHCTUTYTOB;

ymembo:

103



o CHUCTEMATU3UPOBATh U 0000IIATH MOJYYCHHYIO HH(POPMAIIHIO;

o UCII0JIb30BaTh H(OPMAIIMOHHbIE TEXHOJIOTUH [Vl PELICHUs TOJUTUYECKUX 3a/1a4;
6nademo:

o CHeluaJbHON MOJUTOJOTHYECKON TEPMUHOJIOTHEN;

o HaBbIKAMU aHaJIM3a NOJUTHYECKUX MIPOLIECCOB.

6. O0masi Tpy10eMKOCTh TUCHHUILIUNHbI:

1 3auernas enununa (36 yacos).

7. ®opma KOHTPOJISL:

[TpomexxyTouHas aTrectanus — 3a4er (4 cem.).

ITostuMepHBIE KOMITO3UTHI

1. MecTo nucuunInHbI (MO1YJIsl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMmbl
Jucuunnuna «lloauMepHble KOMMO3UTH» BXOAWT B BapuaTUBHYIO dYacTh Onoka bl
«ucnumnmuaer (Moxynn)» Kak quciuruinaa mo seioopy b1.B.JIB.03.01.
2. lesb ocBOEHHMS IMCUMILINHBI:
o ¢dbopMUpOBaHUE Yy CTYIEHTOB COBPEMEHHBIX MPEICTABICHUI O TOJUMEPHBIX KOMITO3UTHBIX
MaTepuanax, TEXHOJOTUSIX UX MOJTYYEHHUsI, CBOICTBaX, 001aCTIX MPUMEHEHUSI.
3. Kparkoe coaepxanue JTUCHUIIINHBI
Beenenue
CucremaTuka MaTepualioB: KOHCTPYKLUOHHbIE, (YHKIMOHAJIbHBIE M Jp., HUX OCHOBHBIE
CBOHCTBa, (DaKTOPbl ONpENENSIOIUe CTPYKTypy U oOmactu mnpumeHeHus. CoBpeMeHHbIE
po0JIeMbl TOJIyYEHUS M HUCCIEJOBAaHUS IEPCIEKTUBHBIX IOJIMMEPHBIX MaTE€pHalloB U UX
pelIeHre Ha YPOBHE YUEHHUS O COCTaBe.
MeToabl HccIeI0BAHUSA OJIUMEPHBIX KOMIIO3UTOB
Cremuduka COBPEMEHHBIX HWHCTPYMEHTAJIBHBIX METONOB HCCIEJOBAaHUS NEPCHEKTUBHBIX
IIOJIMMEPHBIX MaTepuasoB. Pazpymaromue v Hepa3pylarone METOIbl AaHAIN3a MEPCIEKTUBHBIX
MOJIMMEPHBIX MaTEPHUAJIOB, CIOCOOBI MX peau3alluy Ha MPaKTUKE.
ITosryyeHne moTMMepHbIX KOMIIO3UTOB
Heopzanuueckue komnozumol
MerTanibl 1 MaTepHallbl HA UX OCHOBE: BOJIOKHA, METAJUIOIUIACTHI, MeTajononumepsl. HoBbie
MoJMMEpHBIE (OPMBI yTiepoaa U MaTepuasibl Ha MX ocHoBe. CoeMHeHnsl BHEAPEHUS B rpadurT,
YII€pOAHbIE BOJIOKHA, CHUHTETHMYECKHME alMa3bl M IUIEHKM Ha HUX OcHoBe. DymiepeHsl u
SH/I03IpalIbHbIE COCAMHEHUS Ha MX OCHOBe. DyIIepUThl U CBEPXTBEPAbIE (OPMBI YIiepoaa.
[TonmmMepHast kepaMuKa 1 KOMITO3UTHI. J[M3aliH HEOPraHMYECKUX IMOJIUMEPHBIX MaTEPUAIIOB.
Opzanuueckue KOMnoO3umul
Opranuyeckue MOJMMEpPbl U MEPCHEKTHBHBIE MaTepualbl Ha HUX OCHOBE: IOJMMEpHBIE
MOJyIPOBOAHUKY, INPOBOAHUKM U (oTonpoBoAHMKH. IlepcrieKTHBHBIE  MOJIMMEpHBIE
KOMITO3UIIMOHHBIE MaTepuaibl: CTEKJIO- U OpraHomiacTuku. [IpoGiembl GMOCOBMECTUMOCTH U
NEPCIEKTUBbI Pa3BUTHUS TOJIMMEPHOI'O0 MATEPUATIOBEICHHUS.
4. Komnerennuu, popMupyembie B pe3yJibTaTe 0CBOCHUS AUCHUIIIHHBI:

o CIOCOOEH OCYIIECTBIISITh MOUCK, KPUTHUECKUN aHAIN3 U CUHTE3 HHPOPMALINH, TPUMEHSITh
CHCTEMHBIH MOAXO I perieHust moctaBieHHbix 3amau (YK-1);
o Croco0eH aHalM3UPOBATh M UHTEPIPETHPOBATH PE3YIbTAThl XUMUYECKHX IKCIIEPUMEHTOB,

HaOmoaeHni u usmepennii (OITK-1);

o Croco0eH NpPOBOAMTH C COOJIIOJEHHMEM HOPM TEXHUKH O€30MacCHOCTH XHMMYECKHM
IKCIIEPUMEHT, BKIIFOYash CHHTE3, aHAlM3, M3y4EHHE CTPYKTYpbl M CBOWCTB BEILICCTB W
MaTepHasoB, HCCIeI0BaHKe MmpoiieccoB ¢ ux yuactuem (OITK-2);

e  Crnoco0eH MPUMEHSTh PACYETHO-TCOPETHUCCKUE METOIbI JIJIsl U3yYCHHUSI CBONCTB BEIIECTB U

mpouecCoB € UX Yy4aCTUEM C HCIOJIb30BaAHUCM COBpeMeHHOﬁ BEIUM CIIMTEIBHON TEXHUKHU
(OIIK-3);
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o CHocOo0€H HUCMOJIb30BaTh CYLIECTBYIOIIME MPOrpaMMHbIE IPOAYKTHI U WH(QOPMAaLMOHHbBIE
0a3bl JaHHBIX JJIs pellieHus 3a/1a4 Npo(decCHOHANIbHON ASSITENIbHOCTH C Y4E€TOM OCHOBHBIX
TpeboBanuii nunpopmanronnoii 6e3onacuoctu (OIMK-5);

o Croco0eH Mpe/CcTaBsATh pPe3yJbTaThl CBOEl pabOThl B YCTHOM M MHUCBMEHHOH ¢dopme B
COOTBETCTBUM C HOPMAMM M NpaBUJIAMHU, NPUHATHIMU B NMPOPECCHOHATBHOM COOOIIECTBE
(OIIK-6);

o Croco0eH BBIOMpPATh U HMCIONB30BaTh TEXHUUYECKUE CPEICTBA M METOJbI MCIIBITAHUH IS
pelIeHUs] HCCIEeN0BaTENbCKUX 3a7ad XUMHUYECKOH HaIpPaBJIEHHOCTH, I1OCTAaBJIEHHBIX
crieruanucTom Oosiee Boicokoit kBamupukanuu ([IK-1);

o crocobeH OKa3blBaTh MH(OPMALMOHHYIO MOJACPKKY CIEHATNCTaM, OCYIIECTBISIONNM
Hay4dHO-HccienoBareabekue padots (ITK-2).

5. Ilmanupyemble pe3yJibTaThl 00y4eHust
B pe3ynbpTaTe 0CBOEHUS JUCHMILINHBI CTYIEHT J0JIKEeH:

3HaAmMb:

o COBpEMEHHBIC HAIPaBJICHUS pa3BUTUSI XHMHUU B 00JacTH BBICOKOMOJEKYISPHBIX
COCJIMHCHUM;

o CYILIECTBO IPOLIECCOB, ONPEACIAIOIINX XUMHUECKOe, (U3MUECKOe U MEXaHHYECKOe
MIOBEJIEHUE MOJIMMEPHBIX MATEPUAIIOB;

o IPUHLUIBL U 00JIACTH MCIOJb30BaHUS OOBEKTOB BBICOKOMOJIEKYJSIPHOTO XapakTepa, ¢
Y4€TOM UX COCTaBa, CTPOCHUS U ITOBEJICHUS;

ymemo:

° KOMIUIEKCHO TIPUMEHSATh TIIOJIOKCHHS M TOHSTHS XMMHH BBICOKOMOJICKYJISI PHBIX
COCIUHEHUI;

° YCTaHABIMBATh COOTBETCTBHE MEXKIY OOBEKTOM XHUMHUHU TOJUMEPOB METOJAMU €ro
MOJIYYCHHUSI ¥ TIPUM CHCHHS,;

s1a0emp:

° HaBbIKAMHM aHaJI3a TMPOIECCOB, MPOTEKAIONIMX B OPraHUYECKUX W HEOPTraHUYECKUX
MarepHanax;

e  paboTaTh CO CIPABOYHON JIMUTEPATYPOH IO TTOJTMMEPHBIM MaTEepPHAaJIaM.
6. O0mas TPy10eMKOCTb JUCHHUIINHBI:
2 3a4eTHbIe eMHUIIBI (72 yaca).
7. ®opMa KOHTPOJISL:
ITpomexxyTouHas atrecranus — 3a4et (7 cem.).

q)yHIlaMeHTaJI bHbIC ITIOHATHHA XUMHHU

1. MecTo nucuunjnHbl (MOayJisi) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOorpaMMbl

Jucuunnuna «DyHaaMeHTalbHbIe OHATUS XUMUU» BXOJUT B BAPUATUBHYIO YacTh OJIOKa
b1 «/lucuurmmuael (MOIyJn)» Kak quciuruinHa o seioopy b1.B.J1B.03.02.

2. Ileab ocBOCHUS AUCUMILIMHBI:
° yriyOjieHue 3HaHWil B 00JACTH OCHOBHBIX TEOPHH, MOJEJCH, MPUHIIUIIOB W KOHIICTIINI

COBPEMEHHOW XUMUHU.

3. Kparkoe copep:xkaHue Q1M CHUTIHHbBI
XuMHUYecKkass CBA3b. THIIBI XHMHUYECKMX CBSI3€M, BaJCHTHOCTh, CTCIEHb OKHCIICHHS,
KOOpJAMHAIIMOHHBIE YHUCJA, MEKMOJEKyJsipHble B3auMojehcTBus. Meronq MO-JIKAO nans
MHOTOAaTOMHBIX MOJIEKYJI. ['eomerpusi Monekyin. Jlokanu3zanus, aenokaim3anus, THOpUAN3aus.
['unepBaneHTHOCTD, IIEKTPOHOACPHUITUTHBIE MOJIEKYITHI.
Kucnorno-ocHoBubie  paBHOBecus. KwucnorHocte 1o bBpencreny. KucioTHO-OCHOBHOE
paBHOBecue B Boje. Huenmpyronmii 3¢pdekt pactBoputens. 3aKOHOMEPHOCTH B H3MEHEHHUH
kucinotHoctT 1o bpencreny. KucnotHocts mo Jletoncy. IIpuMepbl KHCIOT M OCHOBaHMWI
JIprouca. Kucnorsl snemeHTOB rpymnm Oopa M yriepona. KuciaoTel 37Ie€MEHTOB Tpymnn a3oTa
U KHCIopoma. MoJeKyasl TaJloreHoB Kak KuciaoTel Jletowca. Krnaccubukamuss KucaoT
n ocHoBaHu# JIbtorica. OCHOBHBIE THIIBI peakiuid. JKecTkue u MATKhe KUCIOTHl U OCHOBAHMSL.
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TepmonnHaMuyeckue napamerpsl KUCIOTHOCTU. PacTBOpUTENM Kak KHUCIOTHI U OCHOBAHMSL.
CuitbHBIE KU CIIOTHI, CyIIEpKUCIOTHL. DYyHKIUSA KUCIOTHOCTH
HekoBanenTHbIe B3aumoielicTBYS. BBeneHNE B CyIIPaMOJIEKYISIPHYIO XUMHUIO.

4. Komnerenuuu, popMupyembie B pe3yJbTaTe 0CBOCHHUS IUCHHUIINHBI

CHoco0€H OCYILECTBIISATh MOUCK, KpUTHUECKUN aHAN3 U CUHTE3 WH(OpMallUU, IPUMEHSTD
CHCTEMHBIH MOIXO/ JIsl pelIeHuUs mocTaBieHHbIX 3a1a4d (YK-1);

CHOCO0EH aHAJIM3UPOBATh U MHTEPIPETUPOBATD PE3YJIbTAThl XUMUYECKHX IKCIIEPUMEHTOB,
HaOmronenuit u usmepennii (OITK-1);

croco0eH NPOBOAUTH C COOJIIOJEHMEM HOPM TEXHUKH O€30MaCHOCTH XUMHYECKH
OKCHEPUMEHT, BKJIIOYAs CHUHTE3, aHAJIW3, M3y4EHUE CTPYKTYpbl U CBOWCTB BEILECTB U
MaTepualoB, HCCIeaoBaHue mpoieccoB ¢ ux yuactuem (OITK-2);

CHOCO0EH NPUMEHATh PacueTHO-TEOPETUYECKIE METObI 11 U3Y4EHHsI CBOMCTB BEIIECTB U
IIPOLIECCOB € MX YYacCTHEM C MCIOJIb30BAaHHUEM COBPEMEHHOM BBIYMCIUTEIBHON TEXHUKU
(OIIK-3);

CIIOCOOEH HCIOJb30BaTh CYLIECTBYIOIME MPOrpaMMHBIE MPOAYKTHl U MH(OpMaIIOHHbIE
0a3bl JaHHBIX JUIS pEIIeHus 3a7ad Npo(pecCHOHAIBHOM AeATeIbHOCTH C yY€TOM OCHOBHBIX
TpeboBanuii nudopmanronnoit 6ezomnactHoctu (OIMK-5);

CIIOCOOEH MpPEeJCTaBJIATh PE3yibTaThl CBOEH pabOThl B yCTHOH M MHCbMEHHOW (hopme B
COOTBETCTBMM C HOpPMAaMM U IpPaBUJIAMH, IPUHATHIMU B MPO(ECCHOHATBHOM COO0IECTBE
(OIIK-6);

croco0eH OKa3blBaTh MH()OPMALMOHHYIO MOJACPKKY CIIELHMAINCTaM, OCYLIECTBIISIOIUM
Hay4dHO-HccienoBareabekue padors (ITK-2).

5. IliianupyemMble pe3yJabTaThl 00y4eHus1

B pe3ynbpTaTe 0CBOEHUS JUCLMILIMHBI CTYIEHT JOJIKEeH:

3Hambv.:

(dyHIaMEHTaJIbHBIC TIOHATHS B XUMHH — THUIIBI XUMHUYECKUX CBS3€H, BAJICHTHOCTbD, CTENICHB
OKHCJICHUS, KOOpAWHAIIMOHHBIE JucIa, MEKMOJIEKYJISIPHBIE (HEeBaJICHTHEBIC)
B3aMMOJICHCTBHS;

KHCJIOTBl U OCHOBAaHHsI B HEOPraHWYECKOM, KOOPAMHALIMOHHOM M OpraHWYeCKON XHMUH,
CYIEPKHUCIOThI, BOJHBIE M HEBOJHBIE PACTBOPbI M PACTBOPUTEIM, CBEPXKPUTHUECKHUE
cpensl;

OCHOBHBIE ITOHATHS CYIIPAMOJIEKYIISIPHON XUMUU;

ymemu:

HCIIOJIb30BATh 3HAHMWA, HAKOIUICHHBIC TIpWM HU3YYCHHUU JHCHUILUIMHBI, IIpU PCIHICHHUU
KOHKPETHLIX 3aaa4, CBA3aAHHLBIX C HpO(l)eCCPIOHaJIBHOﬁ ACATCIIBHOCTBIO,

énaoemn:

TEOPETUYECKUMH MPEICTAaBICHUSIMU (PYHIAMEHTAJBHBIX Pa3/1€JI0B XUMHUH.
6. O0masi Tpy10eMKOCTh TUCIHUILIAHBI:

2 3a4eTHbIe eHUIBI (72 Yyaca).

7. ®opMa KOHTPOJIsA:

[TpomexxyTouHas atrecranus — 3a4et (7 cem.).

XuMHs OKpPYIKAKOLIEH cpeibl U XMMHKO-IKO0JIOTH4YeCKHii MOHUTOPHUHT

1. MecTo qucuMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
HucuunnrHa «XUMHUS OKPYXAKOIIEH Cpeabl U XUMHKO-3KOJOTHMYECKUA MOHUTOPHHI

BXOJUT B BapHaTUBHYIO yacTh 6s10ka b1 «/{ucuuniamnnsl (Moayin)» Kak AUCUMILIMHA IO BEIOOPY
b1.B.JIB.04.01.

2. llesiu 0CBOEHUS JUCHUIJIUHDI:

O03HAKOMJIEHHE CTYAEHTOB C KOHIIENTYaJbHBIMH OCHOBAMH XHMHH OKPY>KAKOLIEW Cpebl
KaK COBPEMEHHOM KOMIUIEKCHOW HAayKHM, H3y4amoUled XHMHYECKHE IPOLECCHI,
MPOTEKAIOIIHE B pa3IMUHbIX Ireochepax 3emin;
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o dopMUpOBaHUE TMPEICTABIEHUH O B3aMMOCBS3aHHOCTH IPUPOAHBIX  (PUINYECKUX,
XMUMHUYECKUX U OHMOJIOTMYECKUX MPOLECCOB B Pa3IMUYHBIX 36MHBIX 000JI0UKaX U XapaKTepe
BJIMSIHYS HA HUX Y€JI0BEUYECKON JAESITENBHOCTH.

3. KpaTkoe coaep:kaHue IMCUUIJINHBI

BBenenue. ®u3uko-xumMuueckas 38oaouus reocgep 3emiu

[Ipeamer xumum oxpyxkawimeid cpeapl. CBsi3p ¢ ApyrumMu aucuurumiHamMu. OcoOeHHOCTH

XMUMHUYECKUX TPEBpaIleHuil B MPHUPOAHBIX cucTeMax. ['eoxuMmuuyeckas HCTOpPHS IUIAHETHI.

I'eocdepsr u 3emHble 000m0uKkH. OCHOBHBIE HCTOYHMKM JHEPrMM Ha 3emie: SHJOTE€HHBIE

U JK30T'€HHbIE ITPOLIECChl. PacpocTpaHEHHOCTh XMMHUUECKHUX JIEMEHTOB B OKPY)KAIOLIEH Cpene.

buoxumuueckass osBomonus atmochepsl u  ruapochepbl. Ponb  KMBBIX  OpraHH3MOB

B (hopMupoBaHUU OHOChEpHI.

Pu3uKo-XMMHYECKHe Mpouecchl B aTMochepe

Crpoenne u coctaB atmocepsl. TemmeparypHbslii mpoduiab aTtMocdepbl. YCTONYHBOCTH

atMocdepbl. DOTOXMMHUYECKHE TPOIECChl B  BEPXHUX CIOSIX 3€MHOH  aTMocdepsl.

doroxumuueckue mnpoueccel B crpatochepe. O3on . HyneBoil mukin. O30HOBBIM clol, €ro
¢yHkuuu B Ouocepe. BiusHue OKcHIOB a30Ta U TaJOreHCOAEPXKALIMX OPraHUYECKUX

COCAMHEHMM Ha HYJIeBOM LMK 030Ha. PU3NKO-XMMHUYECKHE Ipolecchl B Tpomocdepe.

CBoOogHble paaukansl B Tpomochepe. DoToxuMuyeckoe OKHCIEHHE MeTaHa. Peakuuu

roMOJIOTOB MeTaHa. AnkeHbl. Peakunn o30HMpoBaHus. beH301 M ero roMosoru. AJjbIeruibl

u keroHsl. llpeBpamenus c¢ ywactueM OKcuaoB aszora. Ammuak. Okcuiel  a3oTa.

doTtoxumuyeckuii cMor. ATMocdepHbIi MK coeinHeHMH a3oTa. CoeaMHEHHs cepsl

B atmocdepe. CepoBomopoa. duokcuna ceprel. Oxkucienue coequueHuid cepsl. [lapHukoBbI€ Ta3bl

B atMocdepe. Boga B atmocdepe.

Xumuueckue nmpoueccol B ruapocdepe

I'mpponornueckuid nukin. OCHOBHbIE BHUIbBl NPUPOJHBIX BOA M OCOOEHHOCTM HX COCTaBa.

AHOManpHBIE CBOWCTBA BOJBI U UX POJb B mpupoae. OCOOEHHOCTH BOABI KaK PacTBOPHUTENS.

KapOonaTtHasi cuctemMa M KOHIIGHTpallusi MOHOB BOJOpOAAa B BojAe. YrojbHas kuciaora u pH

pactBopa. PactBopumocTts kapOoHatHbIX mopoa. Kampuur. [lomomut. Bricokomarae3nanbHbIHM

KanbIUT. BausHue npumecell Ha pacTBOPUMOCTh KajbliMTa. PaBHOBECHass pacTBOPUMOCTD

CHJIMKaTHBIX MOpoJl. PacTBopuMOCTh ru66cHTa U aIr0 MOCHIIMKATOB. J(MarpaMMbl yCTOMYHUBOCTH.

OKHCAUTENBPHO-BOCCTAHOBUTEIbHbBIE MIPOLECCHI B ruapocdepe. OxucauTenbHO -

BOCCTAHOBUTEJIbHBIE MOTEHIMAIbI MPUPOAHBIX BonoeMoB. [(uarpammel pE —pH nss cucremsl

Fe-O-H,O0-S-CO,. OxwucneHne-BOCCTAaHOBICHHE B MPHUPOAHBIX ycnoBusaX. dDoTocuHTes.

IIporeccyl ApixaHust M pasnoxkeHus. TemmepaTypHbId MpoduUIb MPECHOBOIHBIX BOJIOEMOB.

Penoxc-0ydepHocTs. OmurorpodHbie u IBTpPOQHBIC BOJIOCMBI. [Ipomeccer

KOMILIEKCOOOpa30BaHUS B ruzpochepe. ITpuponusie u CHUHTETHYECKHE

KoMIuIekcooOpa3oBaTenu. [ToBepXHOCTHO-aKTHBHBIE BelllecTBa B Bojgoemax. OkeaH. DCTyapuu.

TemnepatypHblii npoduib, cocTaB M CBONCTBAa OKeaHHYeckuX BoX. llpouecchl ypanenus

OCHOBHBIX  PacTBOPEHHBIX BemiecTB. (COOEHHOCTH  OKUCIUTEIbHO-BOCCTAaHOBUTEIbHBIX

IIPOLIECCOB B OKEAHE.

XHuMHYecKHe Npouecchl B IOYBEHHOM CJ10€

Crtpoenune mutocdepsl. CTpykTypa 3eMHOM Kopbl. ITouBa. OOpa3oBaHHe MOYBEHHOI'O CJIOS.

OnemeHTHbIM U (a3oBblii coctaB moyB. ['ymyc. CoctaB M CBOMCTBa I'yMYCOBBIX BEILECTB.

Biaroemkocts u  BogompoHunaeMocts 1nouB.  [louBeHHble  pacTBOphl.  IlouBeHHBINM

norjomammui - kommieke. KaTtmoHHooOMeHHass  cnocoOHOCTh  mouB.  CelneKTHBHOCTh

KaTHOHHOTrOo oOMeHa. Kucibie mouBbl. Buabl moyBeHHOH KHCIOTHOCTH. DOpMBI COCITMHEHUIMA

amoMuHus B mouyBax. CoequHEHHMS KPEMHHMS M aJIOMOCUIMKAThl. A30T, ¢ochop u cepa

B IIOYBEHHBIX Mpoleccax. MapraHen u kene3o B Mo4YBaX. MHUKpPO3JIEMEHTHl M XUMHUYECKOE

3arpsisHEHHE MOUB.

Murpanus u Tpancgopmanus npumeceii B 0nocgepe

Bunet murpaumu. Bo3gymHasi, BogHasi, OWOreHHas W TEXHOTeHHass Murpanus. PaxTopsl

murpanuu. Krnaccugukanus Murpupyromux 3jaeMeHToB. ['eoxumuueckue Oapbepbl. Ousmko-
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XMUMHUYECKHEe, MEXaHWYeCKue, OWOreoXMMHUYEeCKMe W TEXHOIeHHbIe Oapbepbl. Murpamus
U aKKyMYJSIIUS ~COCNMHEHWH KpeMHHs, amoMuHHSA. ¢docdopa, TOKEIBIX METaJJIOB
U pajMoaKTHUBHBIX 3JeMEHTOB B Ouocdepe. IIponeccsl camoouuiienus BogoemoB. ['uaponus
cojiel TsDKeNnbiX MeTayuioB. OKHCIIEHWE OpPraHMYeCKHMX BEIIECTB B a’pOOHBIX YCIOBHSX.
Tpanchopmarus HepTH H TECTHIHAOB B OKpykawomieid cpene. KucimoTHbie T0XKIU.
Kucnoroobpasyromue BemiecTBa B atMocdepe. 3aKucieHrne 0cakoB. TpaHCTpaHUYHBIN EPEHOC
KHUCIIOTHBIX OCaaKoB. JluHamuka m3mMeHeHus pH u Xxumudeckoro cocraBa ocajakoB. IIpomecchr
aZcopOIMM OKCHUJIOB Cepbl M a30Ta IOJCTHJIAIONIEH MOBEPXHOCTHIO. 3aKUCIEHUE O03€ep.
3akucinenue nous. [[oABUKHOCTH 3JIEMEHTOB U KM CIOTHOCTh MOYB.
KoHTpOJIb M OLIeHKA COCTOSHUS OKPYKAKIIEH Cpeabl
CranpapTel KadecTBa OKpyKaroueil cpensl. HopmupoBaHue aTMoC(epHBIX 3arps3HEHUH,
3arpsI3HSIIONIUX BEIIECTB B BOJHBIX OOBEKTAX, COJEpXkKAHUs BPEIHBIX BEIIECTB B IOYBE.
DKONOruuecKnii MOHUTOPUHT. AHAIUTUYECKHE METO/Ibl KOHTPOJIS 38 COCTOSIHUEM OKPY’Karolen
cpenbl. IlpuopuTeTHBIE KOHTPOJMPYEMBIEC MapaMeTphl OKpykaromied cpenbl. Konmenmus
U CTPYKTypa CHUCTEMbl MOHMTOPUHTA, MPUHIUIBI ee (PyHKIMOHUpOBaHUS. Poiib MOHHUTOpUHTA
B aHaJM3€ U MPEAYNPEeKICHUHU OMACHOrO Pa3BUTHUS MOCIEICTBHI TJI00aIbHBIX aHTPOIOT€HHBIX
BO3JIEH CTBUI
4. Komnerennuu, popMupyembie B pe3yjbTaTe 0CBOCHHUS IUCHUILIUHBI:
o Croco0eH OCYyIIeCTBIIATh MOUCK, KpUTUUECKUI aHaIN3 U CUHTE3 HHPOpMAIUU, IPUMEHSTh
CHCTEMHBII MOAXO IS peleH st moctaBieHHbIX 3anau (YK-1);

° CHOCOOCH aHAM3UPOBATh M UHTEPIPETHPOBATHh PE3YIbTAThl XUMUICCKHX IKCIIEPUMEHTOB,
HabOmronenuit u usmepennii (OITK-1);
° CIOCOOEH TPOBOJIUTH C COOJIOJCHMEM HOPM TEXHHMKH O€30MaCHOCTH XUMHYCCKUI

OKCIEPUMEHT, BKJIIOYAsi CHUHTE3, aHAIW3, M3y4YE€HUE CTPYKTYpbl M CBOWCTB BEIECTB U
MaTepualioB, HCCIIea0BaHue mpoieccoB ¢ ux yyactuem (OITK-2);

o CHoco0eH MPUMEHATh PacueTHO-TEOPETUYECKUE METOBI ISl U3YUEHHS CBOCTB BEIIECTB U
IPOLIECCOB C MX YYaCTHEM C HCIOJb30BAHHWEM COBPEMEHHON BBIYMCIMTEIBHON TEXHUKU
(OIIK-3);

o CIIOCOOCH HCIIOJIB30BATh CYIIECTBYIOIIUE MPOrPaMMHBIE MPOAYKTHI M WH(OpMAIOHHBIE
0a3bpl TaHHBIX JUTS pEHIeHUs 3a7ad Npo(eCCHOHABHOMN JAEITEIbHOCTH C YY€TOM OCHOBHBIX
tpeboBanuii nudopmanronnoi 6esomnacuoctu (OITK-5);

o CIIOCOOCH TPENCTaBIATh Pe3yJIbTaThl CBOCH pabOThl B YCTHOW W MUCHMEHHOH (opme B
COOTBETCTBHHM C HOPMAaMM W MPAaBUJIAMH, IPUHATHIMH B NMPO(ECCHOHATEHOM COO0IIECTBE
(OIIK-6);

. CIocO0EH BBIOMpPATh W HMCHONB30BATh TEXHHMUYECKUE CPEIACTBA M METOJBI MCIBITAHUH IS
peLIeHNsT HCCIEA0BATENbCKUX 3a7ad XHMHYECKOH HAampaBIIEHHOCTH, ITOCTaBIEHHBIX
crieruanucTom 0osiee Boicokoit kBanmmpukanuu ([1K-1);

o crocobeH OKa3bIBaTh MH()OPMALMOHHYIO MOJAEPKKY CIEIHATNCTaM, OCYIIECTBIISIOIINM
Hay4YHO-HccienoBarenbekue padotsl (ITK-2).

5. Ilmanupyemble pe3yJabTaThl 00y4eHust
B pe3ynbraTe 0CBOCHHS JUCHUTUIMHBI CTY/ICHT 10JI2KeH:

3Hamo:

o COBpPEMEHHBIC TEOPETHUECKHE IMPEICTABICHUS XUMHUU M CIOCOOBI HMX MPUMEHEHUs
K OMKCAHUIO U aHAJIM3Y XUMUYECKUX MPOLIECCOB B Pa3IMYHBIX IPUPOIHBIX CPEIax;

J CYIIHOCTh ()U3MKO-XMMHYECKHX IPOLECCOB, MPOUCXOAAIMX B aTtMmocdepe, ruapochepe
u atmocdepe;

J OCHOBHBIC MCTOYHHKH aHTPOIIOTEHHOTO XMMHYECKOro 3arpsi3HEHUs] OKpYXKalomiei cpeabl,
BUIBl M 3aKOHOMEPHOCTH MHUTpAallUd M TpaHCHOpPMAMK 3arps3HSIOMUX BEIIECTB
B TIPUPOJIHBIX CpENax;

o CYIIHOCTb 3KOJOTMYECKMX MpoOJieM, CBS3aHHBIX C aHTPOIOICHHBIM BO3JEHCTBHEM
Ha OKPYXKAIOIYI0 CpeAy U IIyTH UX IIPEOIOJICHHUS;
ymembo:
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o pemiath 3agayd, CBs3aHHBIE C (DU3UKO-XMMHUYECKUMHU MporeccamMu B atmocdepe,
ruapocdepe u MOYBEHHOM CJIOE;

o MPOTHO3UPOBATh BO3MOXKHBIE MYTH MHUTpallMd M TpaHcPopMalud XUMHUYECKHX
COEIMHEHUM B 00BEKTaX OKPYKAIOIIECH Cpe/ibl UX BO3/ICHCTBUE HA SKOCHCTEMBI;

enademu:

o METOJIaMl XMMHYECKOTO MOHUTOPUHIA U OLEHKH CTENEHW aHTPONOI€HHOrO0 H3MEHEHMS
00BEKTOB OKPYKAIOIIEH Cpe/Ibl.
6. O0masi Tpy10eMKOCTb TUCHHUILIUHBI:
2 3a4eTHble eMHUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomexxyTouHas aTrectanus — 3a4er (8 cem.).

MeTtoabl MOJY4€HUHA MOHOKPHUCTAJJIOB

1. MecTo nucuunInHbI (MO1YJisl) B CTPYKTYpe 00pa3oBaTe/IbHONH NPOrpaMmbl
JucnunnuHa «MeTonbl MOJy4YeHHUsT MOHOKPHCTAJUIOB» BXOAMT B BAPUATUBHYIO 4YacTh
6noka b1 «/{ucrummas (Moxynn)» Kak auciumimHa o Beioopy b1.B./1B.04.02.
2. ey 0CBOEHMS IMCHUIIHHBI:
o dopmupoBaHue 6a30BBIX MPEACTABICHUNA O HAYYHBIX MPUHLHUIAX U OCHOBHBIX METOAaX
MOJIyYE€HUSI MOHOKPHCTAJLIOB.
3. Kparkoe coaep:kaHue AMCUMIINHBI
Du3NKO-XMMHUYeCKHe OCHOBBI BbIPAIIMBAHUSA MOHOKPHCTALIIOB
IlThaenenue u kKpucmannuzayus. OCHOGHbIE cmaduu KPUCMANIUZAUUU, 20MO2EHHOE
u 2emepozennoe oopazoeanue 3apooviuieit
Onpenenenue TeMmIepaTypbl IUIABICHUS, YAEIbHOW TEMJIOThl IUJIABJICHHUS, KPUCTAJUIM3ALUU.
PaBHOBecHas Temmeparypa KpuUCTaUIM3alUHU, NEPEOXJIAXKIEHUE U METacTaOUIbHOE COCTOSIHUE.
[Tepechimennas ¢asa, nepeoxyaxaéHHas KUIKOCTb, TEPMOAMHAMUYECKUN noTeHnuan ['uooca.
OCHOBHBIE CTaUU KpUCTAJUIM3allMH, TOMOT€HHOE M T'eTepOreHHOe O0pa3OBaHUE 3apOJIbIIICH.
[Ipoueccsl, cOnpoBOXKIAOIMNE POCT KPUCTALIOB. XUMHYECKHE B3aUMOJEHCTBUSA B PacTBOpax-
pacmaBax. KucinorHo-oCHOBHAs XapaKTepUCTUKA PaclIaBOB OKCHUJOB U COJIEH.
Mexanuzmbl pocma zpaneil Kpucmaniog
3aBUCUMOCTh CKOPOCTH IpOLECCa KPHUCTAUIM3ALMM M MHUKPOCTPYKTYpBl CIMTKa OT 4YHCIA
3apopllliell M MX CKOPOCTH pocTta. [‘mapoauHamMuyeckue pexUMbl MPU KPUCTAIIM3ALUU.
Kunernka, Mopdonoruss u MexaHW3M pocTa KpHucTauioB. KunHermueckue 0coOEHHOCTH.
MaccoBasg kpucraumsanus. Jlokamuzanus HeHTpoB Kpucraumsainuu. Cxema pacrynieu
MNOBEPXHOCTH KPHUCTaJIa IO MOJIEKYJIsIpHO-KuHeTn4Yeckoil Teopun Koccens-CtpaHckoro.
Ilocmpoenue ouazpamm naagKocmu OKCUOHBIX U COJIEBHIX CUCIMEM KAK OCHO8a noddopa
pacmeopumens
JlnarpamMmbl IUIABKOCTHM OKCHJIHBIX M COJIEBBIX CHCTEM. THIBI B3aUMOIEWCTBUS WU THUIIBI
nuarpamm. [loctpoenue quarpaMm MjaaBKOCTH.
OcHoBHbIE MeTO/1bI BHIPAIIMBAHUS KPUCTANI0B
Knaccudukanus meronos. Poct kpuctamnoB mpu (Ha3oBOM Mepexone KUJIKOCTh-TBEPIOE TEJ0
B OJHOKOMIIOHEHTHOM cucteme. Cnermu¢uka pocra KpUCTAUIOB mpu  (Pa3oBOM Tmepexoiae
B MHOTOKOMITOHEHTHBIX cucTteMax. CriocoObl HallpaBJIEHHOW KPH CTaJIM3aL U,
Memoowt évipawueanus uz coO6CMEEHHBIX PACNIABOE
OcHOBHBIE METOJbI BbIpalllMBaHUsl KpUCTAJUIOB M3 paciuiaBoB: Kupomynoca, Yoxpalbckoro,
Crokbaprepa, bpumkmena, Bepueiinsa, 30HHOH 11aBku. OCHOBHBIE OCOOCHHOCTH 30HHOM
waBku. Metop [ldhanHa 11 OYUCTKU KpUCTAIIOB TepMaHus. [ opu3oHTaIbHAs ¥ BepTUKAIbHAS
30HHas nepekpuctammnzanusi. Koagounuent pacnpenenenus u npumecu. Ilepepacnpenenenue
nmpuMecu B mpolecce pocra kpucramia. [Ipodunb pacnpeneneHuss MpuMecH B KpUCTAIIE.
O} PeKTUBHOCTH OUUCTKHU.
Memoowt evipawueanus uz pacmeopos
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BrelpamuBanue W3  HU3KOTEMIEPAaTypHBIX  pacTBOpPOB. [ maponmHamuyeckue  (HaKkTOpsI,

BIMAIOIIAE HA KUHETUKY KpHUCTaum3anuu. J[Ba stama kpucramumsauuu. OCHOBHBIE THIIBI

KPHUBBIX PACTBOPUMOCTH B 3aBUCHMOCTH OT Temneparypel. Cxema TuApOoTEepMaIIbHOIO aBTOKJIaBa

C BHYTPEHHUM pacIpeiesIeHueM TeMIIEpaTyphl.

Kpucramnmmsanus u3 pactBopoB B paciuiaBe. HayuHble OCHOBBI pacTBOp-pacIljIaBHOIO METOJIA.

OOmme cBeneHust 0 pacTBopax. PacTBopsl kKak ¢a3bl MEpeMEeHHOro cocTaBa. TeopeTnyeckue

MPeJICTaBJICHMs O PACTBOpax M UX pa3BuTue. Kpurepuu pacTBOp-paciiaaBHON KpUCTAITU3ALMH.

Kputepuu BeiOopa pactBoputens. Hemoctatku pacTBop-paciiaBHOTO METOAA.

l'unporepmanbHbIl cHHTE3 U pOCT KpuctamuioB. OOmas XapakTEpUCTHKA, MPEUMYIIECTBa

1 HEIOCTaTKH.

Memoowt evipawsueanusn u3 2a3o6oil hazol

XUMHUYECKHE PEaKIUd B Ta30BOM (a3e mpH TpaHCIOPTE BEIIECTBA K 30HE POCTA, €ro

pa3NoXKeHUH UM CUHTE3€ Ha 3aTpaBKe.

3aki0ueHue

Pa6oTts! corpyaaukoB BI'Y u BUIT CO PAH no BeIpaimyBaHuio MOHOKPH CTaJIIOB.

4. Komnerennuu, popMupyembie B pe3yJbTaTe 0CBOCHUS I CHUIINHBI

o Croco0eH OCyIIeCTBIIATh OUCK, KpUTHUECKUN aHaN3 U CUHTE3 WH(OpMaIlUU, IPUMEHATh
CHCTEMHBII MOAXO IS peleH st moctaBieHHbIX 3anau (YK-1);

o CroCcO0eH aHaNIM3UPOBATH U UHTEPIPETUPOBATH PE3YIHTATHl XUMUUYECKUX IKCIIEPUMEHTOB,
HaOmroaenuit u usmepennii (OITK-1);

o crocobeH MPOBOAWTH C COOJIOJEHHMEM HOPM TEXHHKM O€30MacHOCTH XHMHYECKHMA
SKCIIEPUMEHT, BKJIOYasi CHUHTE3, aHaJIM3, W3YyYEHUE CTPYKTYpbl U CBOMCTB BEILIECTB U
MaTepHasoB, HCCIeq0BaHue MmpolieccoB ¢ ux yuactuem (OITK-2);

o CHoco0eH NPUMEHATh Pacue€THO-TEOPETUYECKIE METObI JJIsl U3YyUEHHs CBOMCTB BEIIECTB U
IIPOLIECCOB C UX YYaCTHEM C HCIIOJIb30BAHMEM COBPEMEHHON BBIYMCIMTEIBHON TEXHUKH
(OIIK-3);

o Croco0eH HUCMOIIb30BaTh CYMIECTBYIOIINE MPOrpaMMHbBIC MPOAYKTHl M WH()OPMAIIMOHHBIC
0a3bl JaHHBIX IS pEIIeHUs 3a/1a4 Tpo(ecCHOHATBFHON IeATEeIbHOCTH C y4€TOM OCHOBHBIX
tpeboBanuii nudopmanronnoi 6eszomnacuoctu (OITK-5);

° Croco0eH MpeNCTaBIsATh Pe3yJbTaThl CBOCH pabOTHI B YCTHOM M MUCHMEHHOH ¢dopMme B
COOTBETCTBHHM C HOPMAaMH U MpaBUJIaMH, NIPUHATHIMHU B MPOdecCHOHATBHOM COOOIIEeCTBE
(OIIK-6);

o croco0eH BBIOMPATh M HCIIOIB30BaTh TEXHUYECKUE CPENCTBA U METOABl MCIBITAHUHA JIJIs

peIICHUs] HCCICMOBATEIbCKMX 3a7ad XHUMHUYECKOH HAIMpPaBJICHHOCTH, ITOCTABJIICHHBIX
crienuaTucToM OoJiee Beicokor kBanmpukaruu ([TK-1);

o crocobeH OKa3bIBaTh MH()OPMALMOHHYIO MOIIEPKKY CHEHauCTaM, OCYIIECTBISIOUIIM
Hay4YHO-HccienoBatenbekue padotsl (ITK-2).

5. Ilnanupyembie pe3yJibTaThl 00y4YeHUs!
B pesynbpTaTe 0CBOCHUS JUCHMILTUHBI CTYICHT JI0JIKEeH:

3Hamo:

o CYILIIHOCTh U MPUMEHEHUE METO/I0B MOyUYE€HUSI MOHOKPH CTAILIOB;

ymems:

o UCIIONb30BaTh 3HAHWS, HAKOIUICHHBIC IPH W3YYCHHUU Kypca «MeETOoabl IOTydCHHUS
MOHOKPHCTAJUIOB», JUIA BbIOOpa MeETOJa W YCIIOBHH BBIPAIIUBAHUS KPHCTAJUIOB
KOHKPETHOT'O HEOPraHUYECKOT O COSIUHCHUS;

enaoemp:

o METOOJIOTHEN BBIOOpa METOIA KPUCTAUTU3AlMH KOHKPETHOT O BEIIECTBA.

6. O0masi Tpy10eMKOCTh TUCUMILIMHBI:

2 3a4eTHbIe eMHUITHI (72 Jaca).

7. ®opma KOHTPOJIS:

[TpomexxyTouHas aTrectanus — 3a4er (8 cem.).
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HN30pannble IJ1aBbl AHAJTUTHYECKOH XUMUM

1. MecTo nucuMnanHbl (MO1YJis) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucuunnuna «30paHHbIe T1aBbl AHATUTHYECKONH XMMHUW» BXOJUT B BApUATUBHYIO YaCTh
osioka b1 «/lucuMIuIMHBI ¥ MOYJIM» KaK AUCHUILIMHA 110 BeIOopy B1.B.JIB.05.01.

2. llesid OCBOEHUS JUCUUIJIUHDI:

o O03HAKOMHUTH CTY/JCHTOB C OCHOBHBIMU HANpPaBJICHUSIMH PA3BUTHS aHATMTUYECKOW XMUMHUHU
MaJjblX KOHIIEHTpPALUM, TEOPETHUYECKUMHU OCHOBAaMH, BO3MOXKHOCTSIMHU, METOAMYECKUMU
MOJXO0/IaMH U MTPHUEMaMU POBEACHUS KOHIEHTPUPOBAHUS U pa3/leNICHUs! 3JIEMEHTOB.

o C YYETOM COBPEMEHHBIX HAYUHBIX JOCTHKCHHUH YIIyOWTh 3HAHUS CTYIEHTOB O METOAAaX U
CpelcTBaX XEMOMETPHUKH, TPUBUTh HABBIKM TUIAHUPOBAHUS JKCIEPUMEHTa M 00pabOoTKH
€ro pe3yjabTaTOB B COOTBETCTBMU C CYIIECTBOM peIIaeMOW 3aJadM, JaTh IMOHITHSA O
METPOJIOTUYECKOM CTOPOHE OpraHu3aluu paboThl XUMUYECKOU JTaOOpaTOpUH M KOHTPOJIE
KauecTBa pe3yJbTaTOB XUMUYECKOI'0 aHAJIN3a,

3. KpaTkoe coagep:kaHue Q1MCUUIJINHBI

OO0uasi XapakTepuCcTHKA M KJIacCU(PUKAIUSI METOI0B pa3je/ieHUs 1 KOHIEHTPHPOBAHUA

Ponp MetomoB pazneneHuss M KOHLUEHTPUPOBAHUS B AHAJMTUYECKONM XHUMHHM, BJIMSHUE Ha

METPOJIOTUYECKHE  XapaKTePUCTHKHM  METOAMK  aHaim3a U UX  3(PQPEeKTUBHOCTD.

KoHnienTprpoBaHue Kak 4acTHBIA ciaydail pasgeneHus. EQMHCTBO (U3MKO-XMMUYECKHX OCHOB

METOJIOB Pa3/CNICHUsI U KOHIEHTpupoBaHusi. OCOOCHHOCTH OIpEAEIICHNUS HU3KUX COMEpKaHUM.

«Xomoctoi» onbeiT. OCHOBHBIE MOHSTHS: pa3/ielieHue, KOHIICHTPUPOBAaHUE (OTHOCUTEIHLHOE U

abcomotHoe), BbIneneHue. Knaccudukanuss MeToqoB pa3feieHuss M KOHUEHTPUPOBAHUS IO

YUCIy KOHTaKTHUPyIOIMX (a3, 1O arperaTHoMy COCTOSHHIO KOHTakKTUpyROIUX  ¢as.

KonuuecTBeHHbIE XapaKTEPUCTUKU MPOLIECCOB pa3/iesIEHUs] U KOHLIEH TPUPOBAHUS.

Crnoco0bl ocyliecTBIeHUs pa3/iejieHus1 H KOHIEHTPHPOBAHHA

Ocasicoenue u coocarxcoenue

OCHOBHBIE TEOPETHYECKHE IIOJOKEHWHM MeTona. THUIMBl KOJUIGKTOPOB U TpeOOBaHUA,

npenbsBisieMble Kk HuUM. Heopranmueckue coocagutenu. Ilpouecchl, JOMUHUpPYIOIIUE TpU

coocaxxaennn. OpraHudeckue coocaauTend. MexaHu3M coocaxaeHus. Kiaccudukarus

OpPraHUYECKUX COOCATAUTEIIEN U COOCAXAAEMBIX COCAMHEHNN. BiMsAHNE KUCIOTHOCTH pacTBOpa U

MPUCYTCTBUS MOCTOPOHHUX KOMIIJIEKCOOOpa30BaTeiei Ha TMOJHOTY pa3/lelICHU.

Ixempakyusn

OcCHOBHbBIE ONpENEICHUs: JKCTPAKIMs, IKCTPArCHT, SKCTPAKT, PEIKCTPAKIMS, PEIKCTPATEHT,

PEIKCTPAKT. DKCTpPaKUUs MHUKPO- M MaKPOKOMIOHEHTOB. IlpenMyiiecTBa W HEIOCTATKH

sKcTpakiui. OCHOBHbBIE 3aKOHBI U KOJUYECTBEHHBIE XapaKTEPUCTUKH SKCTPAKIIMH. DKCTPAreHThI

u pazdaButenn. CriocoObl OCYIIECTBICHHS SKCTPAKIIUU. THUIIBI SKCTPArUPYIOIIUXCS COSTUHEHUMN.

Copoyus

[Tapametpsl copOruu. CopOIMOHHOE KOHILEHTPUPOBAHHE MUKPOITEMEHTOB. OCHOBHbBIE THUIIBI

copOeHToB. OCHOBHBIE TIOJIO)KEHUS TEOPUUM HOHHOrOo oOMeHa. Tumbl HOHOOOMEHHMKOB.

HonooOMeHHBIE ~ paBHOBECHSI. Omnpenenenue (U3UKO-XUMHY ECKHX XapaKTepUCTUK

MOHOOOMEHHUKOB.

JAucmunnayus, promayus, npodoupnas niaseka

JIUCTHIIISAIIMOHHBIE METOABl KOHIIEHTPUPOBAHMS: METOABl HCIApEHUs; OTrOHKA TIOCIe

XUMHUYECKUX TIPEBPAICHHI; Ta30Bast SKCTPAKIKs U aHaiu3 nmapoBoi (as3er. dmotanus. TexHuka

ocymectBieHus. duoTanus mocie ocaxaeHus u uoHHas (roranus. DakToOpsl, BIUSIONME HA

¢bnotanronHoe KoHneHTpupoBanue. CenekTuBHOE pacTBopenue. [IpodupHas ninaska. CymiecTBo

METO/1a U €r0 3HAYCHHE MPHU OMPeIeTICHUN OJIarOPOAHBIX METAIIIOB.

Du3nKo-XMMHUYECKHe MEeTO/IbI pa3/ie/ieHus 1 KOHIEHTPUPOBAHUA

Xpomamocpagua, kanunnapuvlii Inekmpoghopes, INEKMPOXUMUA — HUUKO-XUMUYECKUE

Memoobl pazoeyieHus U KOHUEHMPUPOGAHU

OU3NKO-XUMUYECKHE OCHOBBI XpoMaTorpauueckoro mpormecca. BiusHHe mapaMeTpoB

mpolecca Ha KadecTBO Xpomarorpaduyeckoro pasjaeneHus. DakTopbl, BIMSIOIIME Ha
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CEeNIeKTUBHOCTh M 3 PeKTUBHOCTh pazzieneHus. CymmHocts Meroga K3. BosmoxkHocTn MeTona
KD. Dnexrponus u ueMeHTanus.
XeMOMeTpHKA U XHMHYeCKasi MeTPOJIOTHs
OcHOBHBIE 3a/1a4y U MOHATHS XEMOMETPUKU U XUMHUYECKOW MeTposoruu. IIpsmeie u KOCBEHHbIE
n3MepeHust. OcoOEHHOCTM M3MEpPEHMs XMMHUYECKMX BEJIMYMH. AHAJIUTHYECKHH CHUTHAI,
rpaayupoBodHas (yHKIMS. AOCOMIOTHBIE M OTHOCHTEIbHbIE MeETOnbl aHanmu3a. OOpasibl
CpaBHEHMs, CTaHAApTHbIE o00pa3ibl. (OCHOBHbIE TMOHATHUS XUMHUYECKOW METPOJIOTHHU:
MOTPEIIHOCTh, BOCIPOM3BOJUMOCTb, IPABUIBHOCTb, YYBCTBUTEIBHOCTb, CEJIEKTHUBHOCTD.
Cratuctudyeckne MEeTobl OL[EHKH BOCIIPOM3BOIMMOCTH. METO/ bl OLI€HKH NTPaBUIIBHOCTH.

4. Komnerenuuu, popMupyemsbie B pe3yJbTaTe 0CBOCHUS JUCHUIIHHBDI:

o Croco0eH OCyIIeCTBIISATh MOUCK, KPUTHUECKUN aHalN3 U CUHTE3 WH(OpMaIlUU, IPUMEHSATh
CHCTEMHBIN MOIXO/ ISl pEeIIeHNUs mocTaBieHHbIX 3a1ad (YK-1);
o CHOCO0EH aHAJIM3UPOBATh U MHTEPIPETUPOBATh PE3YJIbTaThl XUMUYECKHX 3KCIIEPUMEHTOB,

HaOmronenuit u usmepennii (OITK-1);

e  CrocOOEH MPOBOAUTH C COOJIOJICHHEM HOPM TEXHUKH O€30MacCHOCTH XUMHUYECKHUN
OKCIIEPUMEHT, BKJIIOYasi CHHTE3, aHAIM3, M3yYeHHE CTPYKTYpPbl M CBOWCTB BEIECTB U
MaTepHasoB, HCCIe0BaHue mpoieccoB ¢ ux yyactuem (OITK-2);

e  Crnoco0eH MPUMEHSTh PaCyeTHO-TEOPETHYECKUE METO/IbI JIJIsl U3Yy4YCHHS CBOWCTB BEIIECTB U
HPOIIECCOB C MX yYaCTHEM C HMCIOJIb30BAHHEM COBPEMEHHOH BBIYMCIMTEIBHON TEXHUKH
(OIIK-3);

e  crnoco0eH HCIOJIb30BaTh CYMIECTBYIOIIUE MPOrPAMMHBIC MPOAYKTHI U HH(POPMAIMOHHBIC
0a3bl TaHHBIX ISl PEIICHUS 3a7a4 NPOo(ECCUOHANILHOM JAeITEIbHOCTH C Y4€TOM OCHOBHBIX
tpeboBanuii nupopmanronnoi 6esonacuoctu (OITK-5);

o CIOCOOEH MPEACTABIATh Pe3yjbTaThl CBOCH PabOThI B YCTHOW M NMUCBMEHHOW (Gopme B
COOTBETCTBHHM C HOPMAaMH U MpPABUJIAMH, IPUHATHIMH B MPO(ECCHOHATIEHOM COOOIIECTBE
(OIIK-6);

e  crnoco0eH OKa3biBaTh MH(M)OPMAIMOHHYIO TMOAICPKKY CIEIHATMCTaM, OCYIIECTBIISIONINM
Hay4dHO-HccienoBareabekue padots (ITK-2).

5. [lnanupyemble pe3yabTaTbl 00y4eHUs
B pe3ynbraTe 0CBOSHHS JUCHUTUIMHBI CTYACHT I0JI2KEH:

3HaAmMb:

. TEOPETUYECKUE OCHOBBI METOMOB pa3/eiCHHs KOHIECHTPUPOBAHHS, UX MECTO B pAAy
JPYTUX METO/IOB HCCIICMIOBAHUS, @ TAKXKE B3aUMOCBSI3b C METOJJAMU aHATUTHYECKON XUMUHU
B IICJIOM | C APYTrUMH QyHIAMEHTATbHBIMA XUMUYCCKUMU JTU CIIUTLTHHAMU

o OCHOBBI TEOPUU BEPOSITHOCTEH M MAaTEMAaTUYECKOW CTATUCTHKH, IMCIIEPCHOHHOTO aHAJN3a,
METOOB IJIAHUPOBAHUS SKCIIEPUMEHTA,

ymembu:

. peann30BaTh BO3MOXKHOCTH METOOB pa3eiieHHs] U KOHIICHTPUPOBAHUS KaK Ha JTame

IJIAaHUPOBAHHA OSKCICPUMCHTA, TaK W JIA TPOTHO3UPOBAHUA TIOBEACHUA PCAJIbHBIX
XUMHUYCCKUX CUCTECM,

° MPAKTUYECKH MPUMEHATh METOJAbl XUMHUYECKOH METPOJIOTMHM M XEMOMETPUKH B
XHMHYECKOM aHAJIM3e, OPUCHTUPOBATHCS B HUX;

é1a0emo:

° METOJIaMH pPa3eicHUs] M KOHICHTPUPOBAHHS IPU pa3padOTKE HOBBIX AHAIMTUYCCKUX
METOJIMK M PeaM3alliuK ONMCAHHBIX.

° METOJIaMH U CPEACTBAMU XEMOMETPUKH IS PEIICHUS 3a/1ad XUMHYECKOTO aHaJIn3a.

6. O0masi Tpy10eMKOCTb TUCHHILIUHBI:

2 3aueTHbIE eIUHULIBI (72 4acoB).

7. ®opma KOHTPOJIS:

[IpomexxyTouHas arrecranus — 3auet (6 ceM.).

FeTeporeHHLIe paBHOBECHUSA
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1. MecTo qMcUMILNIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnuna «l'eTeporeHHble paBHOBECHS» BXOAMT B BapHAaTUBHYI 4acTh Ojoka bl
«Aucnunmuael (Moaysn)» Kak qucnurmiinHa o Beioopy b1.B./1B.05.02.

2. lenn ocBOCHHMS TUCHUIINHBI:

o OBJIaJICHHME METOJaMU TI'€OMETPUYECKON TEpMOJIMHAMUKU [yl HCCIeloBaHUs (Da30BbIX
paBHOBECUI;

o yCBOEHHE Teopuu (Pa3oBBIX IMEPEXOJO0B, 3HAKOMCTBO C KJACCHYECKHMMHM JHarpaMMaMH
COCTOSIHUSI OMHApHBIX CHCTEM, a TaKKe C TPOWHBIMU JHarpaMMaMH, HEOOXOIMMBIMU
COBPEMEHHOMY CIIEIIMATIMCTY B 00JACTH XUMHUH U XUMUYECKOH TEXHOJIOTHH.

3. KpaTkoe coaep:kaHue IMCUMIJINHBI

T—x—y nuarpaMmbl ¢ HOHBAPHAHTHBIMH PAaBHOBECUSAMU

Huazpammel  cocmoanua O06OUHBIX CUCMEM: C HEOZPAHUYEHHOU PACMEOPUMOCHIbIO

KOMNOHEHMO6 u ¢ mpex@asHblM HOHEAPUAHMHBIM PAGHOBECUEM; C MOHOMEKMUYECKUM

pasnogecuem u ¢ NOAUMOPPHBIMU KOMHOHEHMAMU; C NPOMEICYMOUHBIMU a3amu.

Huazpammpl  cocmoanua mpouHbLIX CcuUcmemM ¢ Yemblpex@a3zHblM HOHEAPUAHMHBIM

npespawienuem.

OOmme mnpeAcTaBieHMs O JAMarpaMmax COCTOSIHUA. TepMOJMHAMHUYECKMH MOTEHIMAJL.

3aBUCHUMOCTb TE€PMOJAMHAMHUYECKOTO IIOTEHIMAla OT TEMIIEpaTypbl W JaBlieHUsA. AHanu3

JuarpaMMbl  COCTOSIHUSL ~ JIByXKOMIIOHEHTHBIX  CHUCTEM €  HCIIOJIb30BAHMEM  METOAA

reOMETPUYECKON TEPMOJMHAMUKU. 3aKOHOMEPHOCTH H300paxeHus (a3oBbIX pPaBHOBECUI

B CIIO’KHBIX JMarpaMMax COCTOSHMS. I'eoMeTpruecKre OCHOBBI IOCTPOCHHUS CIIOKHBIX JUArPaMM

cocTosiHUSI (a30BbIX paBHOBECUM. 3Hau€HHE TIETEPOr€HHbIX PABHOBECHI JJIsi TMOHUMAaHUS

npo0JieM CUHTe3a U pa3padOTKU TEXHOJIOTHH TOJIydeHUs BellecTB. | ereporeHHble paBHOBECHS

KakK pa3jes XMMHYCCKON TepMOIMHAMHUKU. BakHelmue mouatus u onpenencHus. [Ipasuio das.

ITonaTne XxumMuyeckoro noreHuuana. JuarpaMma cOCTOSIHUSL CUCTEMBI C HEIPEPBIBHBIM PSAAOM

KUIKAX W TBEPAbIX pacTBOpoB. JluarpamMma COCTOSHHSI CHUCTEMBl C TOYKOM MHHHMMyMa

Ha JIMHUAX JIMKBHJyCa U coyuayca. Jmarpamma COCTOSIHUSI CHUCTEMBI C PACCIIOEHHUEM pacTBOpPA

B TBEPJAOM COCTOSIHMM. Jlmarpamma COCTOSHHSI CHUCTEMBI C YNOPSAOYEHHBIMH TBEPABIMU

pactBopamu. JlMarpaMMa COCTOSIHHMSI CHCTEMBI C JBTEKTHYECKUM paBHOBecHeM. Jluarpamma

COCTOSIHUSL CUCTEMBI DBTEKTUYECKOIO THIIA C PETPOrpagHbIM COMUAYCOM. /luarpaMma COCTOSHUSA

CHUCTEMBbl C IEPUTEKTHUYECKUM paBHOBecHMeM. OrpaHuueHHass pPacTBOPUMOCTb KOMIIOHEHTOB

B JKMJIKOM COCTOSHMHU. JlmarpamMma COCTOSIHMSI CHUCTEMBI C OTPAaHUYEHHOM pPacTBOPUMOCTBIO

KOMIIOHEHTOB B JKHJIKOM COCTOSSHUM. CHCTEMBI C MOHOBAPHAHTHBIM PAaBHOBECHUEM TBEPABIX

pacTBOpOB ~ Ha  OCHOBE  MOIMMOPGHBIX  MoaupuKauuid  KOMIOHEHTOB.  Cucremsl

C MOHOTEKTOMJHBIM paBHOBecHeM. CHCTEMBl C 3BTEKTOMAHBIM paBHOBecHEM. CuHcTeMbI

C METaTEKTUYECKUM paBHOBECHEM. JluarpaMMbl COCTOSIHUSL CUCTEM C KOHI'PYIHTHO ILJIaBALIEHCS

MIPOMEXYTOUHOW (pa3oil. JlmarpaMMbl COCTOSHHUSI CHUCTEM C MHKOHI'PYIHTHO ILIaBsLIeics

MPOMEXYTOUHOW (azoil. JluarpamMmbl COCTOSHHUS CHUCTEM C IHPOMEXYTOYHOH  (ha3oii,

oOpasyromieiics 10  CHHTEKTMYECKOW  peakuuu. JluarpaMMmbl — COCTOSHUSL ~ CHUCTEM

C IpPOMEXKYTOUHBIMU (a3amu, oOpasyloUMMUCA [0 pEeaKUUsAM B TBEPAOM COCTOSHHH.

JluarpaMmbl COCTOSIHMSL CHUCTEM C IMOJUMOP(GHBIMH MPOMEXYTOUYHbIMU (hazamu. JlumarpaMmsl

COCTOSIHMSI CHCTEM C YIOPSAJ0YEHHBIMU TPOMEXYTOUYHBIMU (pa3amu.

T—x—y nuarpamMmsl ¢ MPOMEKYTOYHbIMU (pazamMu

Memoo zeomempuueckoit mepmoounamuxu. OcrHogvl u300pasxcenus ouazpamm cOCmoOAHUA

MPOUHBIX CUCHIEM

Jlnarpamma COCTOSIHMSI CUCTEMBI C HEOIPAHUYEHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B JKMJIKOM

U TBEPIOM COCTOSHHUAX. JlparpamMma COCTOSIHMS CHUCTEMBI C Tpex(a3HbIM 3BTEKTHUYECKUM

B3auMojelictBueM. JluarpamMmma COCTOSIHHS CHUCTEMBl C Tpex(a3HbIM TEPUTEKTHYECKUM

B3aumozelicteueM. MccnenoBanue yciaoBUH CMEHBl Tuma Tpex(a3HOro MpeBpalleHHUs.

JlnarpamMmma  COCTOSIHMSI CHCTEMBI €  4eThlpex(a3HbIM 3BTEKTHYECKUM  paBHOBECHEM

U IIEPEMEHHON pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJAOM COCTOSHMHM. JlMarpamMma COCTOSHUSA

CHCTEMBI C YeThIpex(a3HbIM IBTEKTUYECKHM PABHOBECHEM, B KOTOPOH OAMH W3 KOMIIOHEHTOB
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He oOpa3yeT TBepAbIX pacTBOpoB. JluarpamMma COCTOSIHHS CHCTEMBI C ueThlpex(azHbIM
IBTEKTUYECKUM PAaBHOBECHEM, B KOTOPOH JIBa KOMIIOHEHTa HE 00pa3yloT TBEPIBIX PacTBOPOB.
Jlnarpamma COCTOSIHUSL CUCTEMBI C YEThIpeX(a3HbIM IBTEKTUYECKUM pPaBHOBECHEM, B KOTOPOMH
KOMIIOHEHTbl H€ 00pa3yloT TBEpAbIX pacTBopoB. JluarpamMma COCTOSIHUS  CHUCTEM
¢ yeTblpex(a3HbIM IBTEKTUYECKUM PABHOBECHEM M OI'PAHUYEHHON PACTBOPHUMOCTBIO B JKHUKOM
COCTOSIHMM. /lnarpaMMa COCTOSIHUSI CUCTEM C 4YeTbIpex(a3HbIM NEePUTEKTUYECKHUM PAaBHOBECHEM
U TIEpEMEHHON PaCTBOPHUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSIHUU.
T—x—y nuarpamMmslI ¢ OJIUMOPGU3IMOM
Komnviomepnuvie modenu ouazpamm cocmosanus mpounvix cucmem. Ilpozpamma «Pedaxmop
dazoewvix ouazpammy
TpuaHryasiuus TPOMHBIX CHUCTEM C MPOMEXKYTOYHBIMH KOHIPYSHTHO IJIABALIMMHCA (pa3aMu.
JluarpaMma COCTOSIHHSL CHUCTEMBI C JBOWHONW MHKOHIPYIHTHO ILIABALIEHCA MTPOMEXYTOYHOU
¢da3olf W MeTaTeKTMYECKUM deThlpex(a3HbIM HOHBapHaHTHBIM paBHOBecueM. Jluarpamma
COCTOSIHMSI CUCTEMBI C JIBOMHBIMU U TPOMHBIMU KOHTPYSHTHO M MHKOHTPYIHTHO TJIaBSIIUMUCS
IPOMEXYTOUHBIMH (a3aMH. AHAJIN3 U30TEPMUUECKUX U MOJUTEPMHUECKUX pa3pe3oB. Merojisl
pacuéra KOOpAMHAT HOHBAPUAHTHBIX TOYEK U JIMHUN COBMECTHOM KpHucTaumu3auuu. [IporpaMMel
Bar, Vozdv, SuMar, Optimiz, QuatSyst. KoHueHTpalluOHHbIE CHUMIUIEKCHl U KOMIIJIEKCHI.
CpoiictBa 1eHTpa Macc. PemieHne reoMmerpuueckux 3ajgad OapULEHTPUUYECKUM METOJIOM.
Tpuanrymsiuust nonusapoB. Pacuér coctaBoB MHOIOKOMITOHEHTHBIX CUCTEM.
T—x—y nnarpamMmsl ¢ paccjianBaHueM
Komnviomepnvie mooenu T-x—y ouazpamm cocmoanua Ilpozpamma «Koncmpykmop
gazoevix ouazpamm»
MeToauka KOHCTPYUPOBAaHMS M HUCCIEAOBaHMS [—x—y JAuarpaMM MOHOTEKTUYECKOTO
U CUHTEKTUYECKOT O TUIIOB C MOHOBAPHAHTHBIMHM U HOHBAPHMAHTHBIMU pPaBHOBECHSIMU. TpoiiHbIE
CHCTEMBI C CEeJIJIOBBIMU IMOBEPXHOCTSMH U AKCTPEMyMaMH Ha MOBEPXHOCTSX, C BEPTUKAIbHBIMU
U TOPU3OHTAIBHBIMU CKJAaJKaMH Ha TIOBEPXHOCTAX. Busyammszauus (U3MKO-XUMHUYECKHX
cUCTeM. XapaKTepUCTHKa W BO3MOXKHOCTU IporpaMMHoro mnakera «KoHCTpykTop ¢a3oBbIX
auarpaMmy. AITOpUTMbI TpeoOpa3oBaHUs KOOPJUHAT MHOIOKOMITOHEHTHBIX CHCTEM. 3HaueHHUE
UCCJIEZIOBAHUN MHOTOKOMITOHEHTHBIX CHUCTEM JJIS PELIeHHs MPOoOJieM XUMHUYECKON TEeXHOJIOTUH,
MaTepuaIoBEAEHHs, T€0JOrMH, (U3UKH KOHJEHCHUPOBAHHOT'O COCTOSHHUS M XHMHHU TBEPAOTO
tena. I[Iporpammel FD, PO/I, IMbB.

4. Komnerenunu, popmMupyembie B pe3yJabTaTe 0CBOCHUS JMCIHUILIHHBI

o Croco0eH OCYyIIeCTBIIATh MOUCK, KpUTHUECKUN aHANN3 U CUHTE3 MHPOPMAIIUH, TIPUMEHSITh
CHCTEMHBIHN MOIXO/ ISl pEeIICHNUs mocTaBieHHbIX 3a1ad (YK-1);
o CHOCO0EH aHAJM3UPOBATh U UHTEPIPETUPOBATh PE3YJIbTaThl XUMUYECKHX 3KCIIEPUMEHTOB,

HabOmronenuit u usmepennii (OITK-1);

. CIIOCOOCH TPOBOIUTH C COOJIIOJICHMEM HOPM TEXHUKH O€30IacHOCTH XHMHYECKHUil
OKCIIEPUMEHT, BKJIIOYasi CHHTE3, aHAlM3, M3yYeHHE CTPYKTYpPbl M CBOWCTB BEIECTB U
MaTepHasoB, HCCie0BaHue mpoleccoB ¢ ux yuactuem (OITK-2);

J CIIOCOOCH MPUMEHSTh PacdeTHO-TEOPETHUECKUE METO/IBI I U3YUEHUSI CBOWCTB BEIECTB U
IPOLIECCOB C MX YYaCTHEM C HCIOJIb30BAHHEM COBPEMEHHOH BBIYMCIUTEIBHOH TEXHUKU
(OIIK-3);

J CIIOCOOCH HCIIOJB30BATh CYHIECTBYIOIIUE MPOrPAaMMHBIE MPOAYKTHI M WH(OpMAIIHOHHBIE
0a3pl TaHHBIX JUIS PEHICHUs 3a7ad Npo(eCCHOHANIBHOMN JAeATEIbHOCTH C y4€TOM OCHOBHBIX
tpeboBanuii nudopmanronnoi 6esonacuoctu (OIMK-5);

o CIOCOOEH MPEACTABJIATh Pe3yjbTaThl CBOCH PabOThI B YCTHOW M IMHUCBMEHHOW (Gopme B
COOTBETCTBHHM C HOPMAaMH U MPaBUJIAMH, IPUHITHIMH B MPO(ECCHOHATEHOM COOOIIECTBE
(OIIK-6);

. CIOCOOCH OKa3bIBaTh MH()OPMAIMOHHYIO MOIACPKKY CIHEIHaIMCTaM, OCYIIECTBISIONINM
Hay4dHO-HccienoBareabekue paborsr (ITK-2).

5. Iliianupyemble pe3yJabTaThl 00y4eHust
B pe3ynbraTe 0CBOCHHS TUCIUTUIMHBI CTYACHT I0JI2KEH:
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B pe3yjabTaTrTe 0CBOCHUA TUCHUIVIMHBI CTYACHT J0JKCH:
3HAmMb:

METO/1bl BU3YyaJIM3aLlUU TPOHHBIX U 00JIee CIIOKHBIX CUCTEM;

cTpoeHue 7—x—y 1uarpaMM OCHOBHBIX TOIOJIOTHYECKUX TUIIOB;

OCOOEHHOCTH  MHOTOKOMIIOHEHTHBIX CHCTEM Kak OOBEKTOB  MaTepuaOBEICHMUS,
XMUMHUYECKON TEXHOJIOTUH, XUMUU TBEPAOIO Teja, PU3UKHU KOHJCHCUPOBAHHOTO COCTOSHUS
Y T€0JIOTUH;

aNropuTMbl pacuera (Ha30BBIX pPABHOBECHM B COBPEMEHHBIX JJIEKTPOHHBIX 0azax
TEPMOAMHAMHYECKUX JaHHBIX;

METOABl IPe0Opa30BaHusl OAPUIIEHTPUUECKUX U 1E€KaPTOBBIX KOOPANHAT;

KWHEMaTHYeCKUH criocod oOpa3oBanus rpaHuil (pa3oBbIX 00IacTel;

TpeOOBaHUS TEOMETPUYECKOW TEPMOAWHAMUKHA K CTPOCHHIO (ha30BBIX JAMATrpaMM
(MpUHIMIBI COOTBETCTBUS, HEMPEPHIBHOCTH, TPAHCISIIMM, MPABUIO COMPUKACAIOIINXCS
obnacrel, KpMBU3HA I'paHUIlbl (a30BON 00JACTH U PACIONOKEHHE €€ METacTaOMIIbHOIO
IPOIOJKEHU);

XapaKTepUCTUKH M BO3MOXHOCTH IIPOrPaMMHBIX IIaKeTOB JJIsI pacdera JAuarpaMmm
COCTOSIHUS;

ymembu:

peoOpazoBeIBaTh KOOPAUHATHI P MEPEXoax «cucTemMa-nojcucTeMay u «mojacucrema 1
— IIOJICUCTEMA 2» B Pa3JINYHBIX COYETAHUAX UX PA3MEPHOCTEN;

pacno3HaBath Tpex(daszHble 00JaCTH CO CMEHOW THIIA PEaKLUH;

BBIIIOJIHATD ITOAPA3ACIICHUS TIOJIUIPOB;

IIPUMEHSATH MIOHATHE LIEHTPA MacC K PELICHUIO T€OMETPUUECKUX 3aay;

CTPYKTYpUPOBAaTh HH(MOPMAIIMI0O O TEOMETPHYECKOM CTPOCHHUU (Ha30BBIX JHArpaMm
U COJIEP’KATENIBHO KOAUPOBATH €€ 3JIEMEHTHI;

peiaaTh 3a4a4r HUHTCPITOJIAINH HOBerHOCTCﬁ;

enaoemn:

MaTPUYHBIMHU aJITOPUTMAMU TPUAHTYJISILIUU MHOTOMEPHBIX MOJIU3POB;

METOAMKOM CO3aHuUsI KOMITBIOTEPHBIX MOJIeel N300apHBIX IHarpaMM TPOMHBIX CHCTEM;
HaBBIKAMU B3aMMOJEHCTBHS CIEMUAIUCTOB PA3JIMYHOTO NPOQGHISL TPH BHINOIHECHUN
MEXIUCLUIIMHAPHBIX IIPOEKTOB (COBMECTHOE BBINOJIHEHHE Y4EOHO-HCCIIE0BATENbCKUX
3aJJaHUN TI0 MOJIETTMPOBaHUIO (ha30BBIX Auarpamm co cryaeHtamu UMU u ®TO BI'Y);
KOMIIBIOTEPHBIMH ~ Tporpammamu  «Pemaktop ¢a3oBeix auarpamm», «KoHCTpykTOp
¢ha30BbIX AMarpaMmM» M METOAMKOW MOAEIMPOBaHMS H300apHBIX JuarpaMm TpPOMHBIX
CHCTEM;

TEPMOJUHAMUYECKMMH METOJaMH aHaiu3a (a30BbIX IEPEXOA0B B TI'HIOTETUYECKHX
U peasibHbIX (PU3NKO-XUMUYECKUX CHCTEMAX;

METOAMKON pa3pabOTKU DSJIEKTPOHHBIX BEPCUH TPAaJUIMOHHBIX Y4E€OHBIX MOCOOUM
10 (PU3UKO-XMMHYECKOMY aHajHu3y, I'€TEpOr€HHbIM PAaBHOBECHUSAM, KOHJEHCUPOBAHHOMY
COCTOSIHUIO M MaTE€pPHAJIOBEIEHUIO.

6. O0masi Tpy10eMKOCTh TUCHMILIUHBI:

2 3aueTHbIC enuHuUIlbl (72 Jaca).

7. ®opMa KOHTPOJIs:

[TpomexxyTouHas aTrectanus — 3a4et (6 cem.).

I'mapoxumus

1. MecTo 1ucuMmjinHbl (MOAYJs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl
Jucuunmuna «'uapoxuMus» BXOIUT B BapuaTUBHYIO yacTh Osoka bl «JlucuunianHs

(Momxymm)» kak nuciurinHa o Beioopy b1.B.J1B.06.01.

2. llesiu 0CBOEHUS JUCHUIJIUHDI:
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o (dopMHUpOBaHUE y CTYJIEHTOB IpeACTaBICHUM O mpoueccax GOpMUPOBaAHUS XUMHYECKOTO
COCTaBa MPUPOIHBIX BOJ;

o O3HAKOMJIEHHUE C IPUEMaMU U METOJJaMH aHAJIN3a BOJHBIX OOBEKTOB.

3. KpaTkoe coaep:kaHue I1MCUUIINHBI

I'mapoxumus Kak HayKa

Kparkuii ucropuueckuii ouepk. COBPEMEHHOE COCTOSHME U 3aJayd THAPOXUMHUYECKUX

HCCJIEI0BAaHNUM, ONIPEIeIICHUS, OCHOBHBIE ITOHSATHS.

3aKOHOMEPHOCTH NPOTEKAHUSA XUMHYECKHUX MIPOLECCOB B BOJIe

IIponcxoxaeHue MOA3EMHBIX BOJ M HUX pacnpocTpaHeHHe. ['MAposjoruss M TUAPOXUMHUS

noa3eMHbIX  BoA. Kiaccudukanmum moaseMHbIX BoA. [ 'pyHTOBble Boabl. Hamophsbie

(apTe3manckue) Boabl. MuHepaibHbIe BOABI. 30HAIBHOCTh MoA3eMHBIX BoA. CoctaB Bonbl. Bona

KaK pacTBOpHUTENb. PacTBOpUMOCTD TBEPIBIX BELIECTB, ra3oB. 3akoHbl Payns u Baut-I'odda.

XHMHYEeCKHH COCTAaB NMPUPOAHBIX BOA. OCO0EHHOCTH XHMHYECKOI0 COCTAaBa IOA3EMHBIX

BOJ

[IpuponHas Boja Kak MHOTOKOMIIOHEHTHBIM pacTBop. KoHILleHTpauust pacTBOPOB U CHOCOOBI €€

BbIpaxkeHUs. ['71aBHBIE MOHBI B BOJax M MX npoucxoxiaeHue. pH Boasl. PacTBopeHHBIE ra3bl,

OMOreHHbIE BEIECTBA, OPraHUYECKHE BeleCTBA. MUKPOKOMIOHEHTH (MHKPONIEMEHTHI) U HX

3Ha4yeHue. ['pyHTOBbIE BOJBL. ApTe3MaHCcKHe (HalopHble) BOJbl. MMHEpaJbHbIE BOJBI:

KJ1accu pUKaLMs 10 MUHEpaJIM3alluK, Fa30BOMY U COJIEBOMY COCTaBY, (PM3MUECKUM MapaMeTpaM,

HaJIMYUIO CIeLUPUUECKUX KOMIIOHEHTOB. banbHeosornyeckue rpynnbsl MUHEpaJIbHBIX BOJ.

®opMHupoBaHHe XHMHYECKOI0 COCTABA NPHPOJIHBIX BOJ

Knaccudpukanus no MuHepalu3allUM, XUMHYECKOMY cocTaBy. HaumeHoBanue BOZ.

[IpencraBnenune pe3ysbTaTOB XUMHUYECKOro aHamusa Boj. Popmyna Kypnora. I'paduueckoe

n300paxKeHre XUMHUECKOr 0 COCTaBa BO/I.

OO0uast ¥ peruoHAJIbHAsA THAPOXUMHUSA

l'unpoxumust pek: QopmupoBaHHE THJIPOXMMHMYECKOTO COCTaBa BOJ Ha BogocOope,

HEOJHOPOJHOCTh XUMHYECKOIO COCTaBa BOABI B pPEKaX, CTOK pPAaCTBOPEHHBIX BEIIECTB.

I'unpoxumust aTMOC(hEpHBIX 0CATIKOB: MPOUCXOXKIEHNE U (POPMUPOBAHNE XUMUYECKOI'O COCTaBA.

I'mapoxumus o03ep: THUAPOXMMUYECKHE XapaKTePUCTUKHM 03€p, OCHOBHBIE OCOOEHHOCTHU

THJIPOXUMHYECKUX M TUAPOOHMOJOTMYECKUX YCIOBHHM 03€p, 30HAJIbHOCTH O3EPHBIX BOJ.

XUMHYECKHH COCTaB IPECHBIX 03€p. XUMUYECKHH COCTaB COJIOHOBATBIX M COJISTHBIX O3€p.

I'unpoxumuyeckue ocoOEHHOCTH BOIHBIX 00beKTOB baiikanbckoro pernona. ['uapoxumu st ozepa

baiikan. ComnoHoBaThle U colieHble o3epa perrnoHa. (OcCOOEHHOCTH pPacIpOCTPaHEHUS

U THAPOXUMHS MHUHEpPAJbHBIX BOJ peruoHa. lIpoBemeHue TruapOXHMUYECKUX HCCIIEIOBAHHM

y BOIHOro oObekTa. TexHuka O€30MacCHOCTH IpPU BBINTOJHEHHUH THIPOXUMHUYECKHUX paloT.

O0600111eHNE MaTepHaIOB THAPOXUMHYECKUX PadoT.

4. Komnerenunu, popmMupyembie B pe3yJabTaTe 0CBOCHUS JMCIUILIHHBI

o CIIOCOOEH OCYIIECTBIIATh MOMCK, KpUTUYECKUH aHaIU3 M CUHTe3 UH(OpMaIuK, IPUMEHSTh
CHCTEMHBIH ITOJIXO/1 IUIsI peIIeHNs ocTaBieHHbIX 3a1a4d (YK-1);

o CHoco0eH aHaJIM3UPOBATh U UHTEPIPETUPOBATH PE3YJIbTaThl XMMUYECKUX IKCIEPUMEHTOB,
HabOmroaenuit u usmepennii (OITK-1);

o CIIOCOOEH MPOBOIUTH C COOMIOJCHHEM HOPM TEXHUKH O€30HaCHOCTH XUMHYECKHUH
OKCIIEPUMEHT, BKJIIOYAs CUHTE3, aHAJIN3, U3YyYEHUE CTPYKTYpbl U CBOWCTB BEILECTB U
MaTepualoB, HCCieaoBaHue mpoiecco ¢ ux yuactuem (OITK-2);

o CIOCOOEH MPUMEHATh PacyeTHO-TEOPETUUECKUE METO/IbI 711 N3y4EHUSI CBOWCTB BEIECTB U
IIPOLIECCOB € MX YYacCTHEM C MCIOJIb30BAaHUEM COBPEMEHHOM BBIYMCIMTEIBHON TEXHUKU
(OIIK-3);

o Croco0eH HCIOJIb30BaTh CYNIECTBYIOIIME MPOrpaMMHbIE MPOAYKTHI U WH(QOPMALMOHHbIE
0a3bl JaHHBIX JJIS pelIeHus 3a/1a4d IpodeccHoHaIbHON EATEIbHOCTH C y4€TOM OCHOBHBIX
TpeboBanuii nudopmanronnoi 6eszomnacuoctu (OITK-5);
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o CHoco0eH MpeiCTaBATh Pe3yJbTaThl CBOEH pabOThl B YCTHOM M NMHUCBMEHHOH ¢opme B
COOTBETCTBHHM C HOPMaMH W MpPaBUJIAMHU, IPUHATHIMU B MPO(HECCHOHAILHOM COOOIIECTBE
(OIIK-6);

J CIIOCOOCH BBIOMPATh W HCIOIB30BATh TEXHHUYECKUE CPEIACTBA M METOJbI MCIBITAHUHA IS
pELIeHNsT HCCIEA0BATENbCKUX 3a7ad XWMHYECKOH HAaNpaBIICHHOCTH, ITOCTaBICHHBIX
crierancToM 6osee Bricokoit kBamupukanuu (ITK-1);

J CIoCcOOeH OKa3bIBaTh MH(OPMAIIMOHHYIO MOMJIEPKKY CHEHATNCTaM, OCYIIECTBISIONINM
Hay4YHO-HccienoBatenbekue padotsl (ITK-2).

5. IliianupyemMble pe3yJbTaThbl 00y4eHUs1
B pe3ynbraTe 0CBOCHHS JUCHUIUIMHBI CTYACHT I0JI2KeH:

3HamMb:

° COBPEMEHHOE COCTOSIHUE U 33/1a4H THIPOXUMHUYECKUX HUCCIIEIOBAHUN;

° bakTopsl, onmpenensomue GopMUPOBAHNE XUMHUECKOTO COCTaBa MPUPOTHBIX BOJ;
° THAPOXUMHUY ECKHE KIIaCCU(PUKAIIHH;

° TUAPOXUMHUY €CKHE 0COOEHHOCTH BOJHBIX 00bEKTOB balikaabCKOro peruoHa;

o MpaBHJIa TEXHUKU OE€30M1aCHOCTH MPU BHITIOJHEHUH THAPOXUMUYECKUX PaldoT;

ymembp:

o MPaBUIILHO MPOBECTU THAPOXUMHYECKUN aHATIN3 TPOOBI BOJBI PA3JIMYHBIX BOJIHBIX CUCTEM;
o OTIpeNeNsATh TUAPOXUMUYECKUE U THIAPOOH OJIOTUUECKUE XapaKTePUCTUKH BOJHBIX CHCTEM;
o aHAJIM3UPOBATH MOJIyUEHHBIE PE3YIbTAThI U 1€JIaTh BHIBOJBIL;

s1aoemo:

° TEOPETUUYECKUMH TPEICTABICHUSIMU THAPOXUMUY;

° 3HAHUSMHU O COCTaBE MPUPOTHBIX U MOA3EMHBIX BOJI;

° OCHOBAMH COBPEMEHHBIX METOJIOB THIPOXUMHUYECKOTO aHaIM3a, HABBIKAMH TIJIAHUPOBAHUS

Y OCYUIECTBJICHHS THAPOXUMHUYECKOT0 SKCIIEPUMEHTA.
6. O0mas TPy10€eMKOCTh IMCUMILJINHBI:

2 3ayeTHbIe equHUIIBI (72 yaca).

7. ®opma KOHTPOJISL:

[IpoMexxyTouHas atrectauus — 3auet (/ cem.).

MexaHu3Mbl OPraHUYeCKHUX peaKkuuil

1. MecTo qucuMIuInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
JucuunmuHa «MexaHu3Mbl OpraHu4ecKUX peakiifiiy» BXOIUT B BApHATHUBHYIO YacTh OJIOKa
b1 «/lucuurmmuabl (MOIyJn)» Kak quciurinHa o seioopy b1.B.J1B.06.02.
2. Ileqiu ocBOEHMS TUCUMILIMHBI:
. CHUCTEMaTH3allMsl 3HAHUM CTY/IEHTOB O MEXaHM3MaX BAXKHEHIITNX OPraHMYECKUX PEAKIU;
o MOJTOTOBKA CTYACHTOB K MCIIOJb30BAHUIO TMOTYYEHHBIX 3HAaHUW O MeXaHM3MaX peaklui
U METO/IaX UX YCTaHOBJICHUS JUIsl pEIIeHUs] KOHKPETHBIX MPpo(eccHOHaIbHbIX 3a1a4.
3. KpaTkoe coaep:kaHue I1MCUMIJINHBI
Kaaccudukanusas mMexaHu3MoB M THUINOB peaknuil. MeToabl yCTAHOBJIEHHS MeXaHH3MOB
peakuuu
[lonstne mexaHusma peakiuu. THIBI MEXaHU3MOB: TETEPOJUTHUYECKUE, TOMOJIUTHYECKUE
U TEpUIUKINYECKHe peakuuu. Tumpl XMMHYECKUX pEaKLIUW: 3aMelleHHe, NpPUCOeIUHEHUE,
ANMMUHUPOBaHUE (SKCTPY3HSs, PparMeHTalns), OKHCIEHUE, BOCCTAHOBIICHHE, TePErpyNIUpPOBKa.
MeTtomsl YCTaHOBJICHHUS MEXaHHU3MOB: OIpe/ieNieHI e CKOpPOCTH peaxkuu
u e€ TepMOJAMHAMUYECKUX MapaMeTpoB, OOHapyX eHHe KMHETHYECKOro HM30TOMHOro 3ddexra,
M30TOIHAs METKa, BblIENeHHEe WJIM OOHapyXeHHe MHTepMenuara, MosBJIeHHE (HMCUEe3HOBEHUE)
WIM HU3MEHEHHE ONTHYECKOHM aKTHBHOCTH CyOCTpaTa, yCTAaHOBJIEHHE CTepeocHelu(pUUIHOCTH,
CTEPEOCENEKTUBHOCTH, PErHMOCENeKTUBHOCTH peakiuu. Onpenenenue 3¢p(ekToB 3amecTuTesneit
1 3¢ (peKkToB pacTBOpHUTETIEH.
Kunernyeckue U TepMOJAMHAMUYECKHE YCIOBHS PeaKIUH
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[IpyHIMIT MUKPOCKOMUYECKOW OOpaTHUMOCTH  pEaKIUH, MNPUHIUI  KBa3HCTAIlMOHAPHBIX
COCTOSIHUM M MX pOJIb B YCTAHOBJIEHMM MEXaHHU3MOB peakiuu. MoHO- U OUMOIEKYJIspHbIe
peakiuu, MOPSIOK peakluu, ICEeBAONOPAAKOBble peakiuu. KuHeTnueckas craaus peakLUu.
[IpakTnyeckuii X0 KUHETUYECKUX HcclieqoBaHui. Teopus nepexogHoro cocrosHus. [lonaTue
MIEPEXOIHOT0  COCTOSIHUS, AaKTMBHPOBAaHHOTO KOMIUIEKCa W HHTeMeauata. Jluarpamma
MOTCHIIMAJIBHOH DHEPrMM MOHO- H OWMOJEKyJIIpHbIX peaknuii. [loctymatr XsMMmoHaa
U TEOMETpHUs AaKTUBHPOBAHHOTO KOMIJIEKca. MeTonbl OIpenesieHnus TepMOAMHAMUYECKUX
BEIMYUH, UX (QHU3NYECKUH CMBICT U HWH(OPMATUBHOCTb. BeIMYMHBI SHTPONUU aKTHUBALMH
U cosibBaTaloHHble 3¢ exThl. KuneTnueckuit 1 TepMOIMHAMUYECKUI KOHTPOJIb PEAKIINH.
Kunemuueckuii uzomonmubwiit 3ghhexm

[lepBUYHBII KUHETHUECKUH HM30TOMHBIA 3((deKT aeldTepus, NMPUYUHBI €0 BO3HHUKHOBEHHUS.
N3oTonHas MeTka M NpUMEHEHHE €€ NIl YCTaHOBJIEHUS MEXaHM3Ma peakiuu. M3oromHbie
sddexTsr apyrux snementos (BC, 1°N, 20). Bemmunna nepBuuHOro KHHETUYECKOTO > exTa
U TeomeTpus nepexonHoro coctosHud. [Ipounocts cBs3u C—H B akTHUBUPOBAHHOM KOMILJIEKCE.
[ToHsiTHE BTOPUYHBIX U30TOMHBIX 3(h(HEKTOB; HOPMATILHOT'O U OOPAILIEHHOTO.

Ippexmubl pacmeopumeneii

Knaccudukanus pacTtBopuTenei: Ha OCHOBE IMAIEKTPUUYECKOM IMPOHULAEMOCTH (IIOJISpHBIE
U HEMOJSPHBIE PACTBOPUTENH), HA OCHOBE HYKJICO(DHUIbHBIX (OCHOBHBIX) U 3JEKTPOQPHIBHBIX
(KUCIIOTHBIX) CBOICTB pacTBOpUTENEH: NMPOTOHHBIE, AlIPOTOHHbIE U OUIOJSPHBIE allPOTOHHBIE
pactBoputenu. CootHomenne SN1 u SN2 peakiuii B pa3uyHbIX pacTBOpUTENIX. BHyTpeHHMI
BO3BpaT U ero oOHapyxkeHue. JKecTKocTb U MATKOCTh pacTBoputeneid. CorbpBaTanus
B TMPOTOHHBIX M aMpPOTOHHBIX OHMMOJSPHBIX PACTBOPUTENSIX M €€ BIUSHHE HAa MEXaHU3M
nykieoduiapHOoro 3amenienus (SN1, SN2). Dueprusi conpbBaTalii U OTHOCHTEJBbHBIE CKOPOCTH
peakiuu. OMIMpUYecKass Mepa CIHOCOOHOCTH PpacTBOPUTENM COJEHCTBOBaTh OOpPa30BaHUIO
OUIIOJIIPHOTO MTEPEXOITHOTO COCTOSHUS.

OO0uas XapakTepuCTHKA IPOMEKYTOYHBIX YACTHI

Kapoenuegvie uonvt (kKapooxkamuonst), ce0000Hble pPAOUKAIbL, KAPOAHUOHBL, KapOeHbl,
HUumpeHol

MexaHu3Mbl, MOpOTEKalolMe Yepe3 IMPOMEXYTOYHOe  oOpa3oBaHHME  KapOOKATHOHOB.
Homexnatypa kapOokaTHOHOB. JIByXdJeKTpoHHasi  TpexueHTpoBas cBs3b. CTpoeHue
U ycToiuMBOCTh. MeXaHU3M HYKJIECO(QHUIBHOTO 3aMEIlleHUs y aJUTMJIBHOIO aToMa Yriepoja,
ammuibHasg — neperpynnupoBka. SN1  m SN2-mexanusmbl. IlonspHocTs  pacTBOpUTENS
U CEJEKTUBHOCTb IEPErpynmnupoBKU. MexaHu3M aJuIMIbHOM NeperpynnupoBKH BTOPOIO
nopsaka. Meronsl  monydeHHss M OOHapy)KeHuss —KapOokaTnoHOB. Hekmaccuueckue
KapOOKaTHOHBI, CTPOEHHME, CTA0MJIBHOCTh. MeXaHU3Mbl, BKJIOYAIOUIHEe 00pa3oBaHHE
KapOOKaTHOHOB: HyKJIeO(UIIbHOE 3aMElIeHNE Y HAChIIIEHHOr0 yriepoaHoro aroma. Konuenus
HMOHHBIX Tap, J0Ka3aTelbCcTBO UX oOpa3oBaHus. CoseBod 3((deKT, crenualbHBIA CONEBON
¢ dexT. SN-MexaHU3Mbl U HOHHBIE NIapbl. PacTBOpuTENN B KauecTBE BPEMEHHBIX HYKJI€O(UIIOB,
MyLWNYyJIbHBIH MeXaHu3M. MexaHu3M HyKJI€O(QHUIbHOIO 3aMELICHHUs C Y4YacTHEM COCEAHEH
IpyNIbl, J0Ka3aTeabCTBO ydactuss. CTepuoxuMus HYKICO(DUIBHOrO 3aMEIleHus, poJb
pacTBOpHUTENss U COCeOHEM Trpymnnbl. MeXaHU3Mbl MEpPerpyninupoBOK KapOOKATHOHOB.
IIeperpynnupoBkru Barnepa-Meepseiina, JlembsiHoBa, @aBOpCKOro, MEXaHU3Mbl PACIIMPEHUS,
CYXEHUS LIUKJIOB

MexaHu3MBbI peaknuii

Mexanuzmul peakyuil 21UMUHUPOBAHUA

OOmme mpencraBieHUsT O peaKUUSAX AIMMHUHUPOBAHUSA, (QparMEHTAlMM, SKCTPY3UHU. THIIBI
ANMMUHUPOBAHUS: 0O-, - U y- s>mumuHEpoBaHue. Mexanusmbl ElcB, (E1cB)R, (E1cB)I, El
AHUOH W YCJIOBHS MX peanm3anuu. KuHeTnueckuit 1 TepMOJUHAMUYEC KU KOHTPOJIb PEAKIUU.
Ei- MexaHHM3M: 10Ka3aTeIbCTBO IUKINYECKOr0 MEPEXOIHOr0 COCTOSHUS, CUH-3JIMMUHUPOBAHHE.
[Inpommtnyeckoe smumuHupoBaHune. Mexanusmbl E1 m E2, noka3aTenbCTBO MEXaHH3MOB,
JUMHUTUPYIOIIAs CTaAusi W TEOMETpUsl MEpPeXOJHOTro cocTosHUA. DakTOphl, BIUSIOLINE
Ha ckopocTh peakiuu. COOTHOIIEHHWE MPOAYKTOB SIUMHUHUPOBAHUS M HYKJICO(UIHLHOTO
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3amemenus. [Ipasuno ['odpmana. [IpaBuno 3aiineBa. Konuenmus mnepeMeHHOr0 MEPEeXOJHOTO
COCOTOSIHUS PEAKIIUN HITMMUHUPOBAHUSI.

Mexanuzmul 21eKmMpoPuIbHO20 RPUCOCOUHEHUA K KDAMHBIM CEAZAM

OOmme cBeAeHUsT O peaKIUsIX NPHUCOCAUHEHUS K KPATHBIM CBS3SIM: DJIEKTPO(DUIIBHEIE,
HyKJIeopHUIIbHbIE, paduKaibHble peakiuu. CTylnmeH4YaThle M COTrJIACOBAaHHBIE (CHHXPOHHBIC)
peakiuu. KuHeTHueckMidi W TEPMOAMHAMHYECKUM KOHTPOJb pEAKIUi MNPUCOCTUHEHUS.
MexaHu3M THAPOOOPUPOBAaHUS OJICUHOB B HEMOJSIPHOM cpele Mpu HU3KHX TeMIlepaTypax.
Mexanusm ADE2, crtepeoxuMusi TPUCOECIMHEHHS TajJOr€HOB, TaJOr€HBOAOPOAOB, BOJIBI
KapOOHOBBIX  KucCHOT.  OpueHTanus  TPUCOCTUHEHHUS,  PEAKIHOHHAs  CIIOCOOHOCTH.
HyxneodunbHoe — mpucoenuHeHuwe, — pagukaibHoe — mpucoenuHenue.  [Ipucoenunenue
K CONpsDKeHHBIM cucreMaM. OpHeHTanus ¢ peaKIMOHHAas CIOCOOHOCTh. MexaHu3M
MPUCOEIMHEHHUS K IIUKIONPONaHOBBIM KoubllaM. Mexanusm ADE3.

Mexanuzmol 31eKmMpoPuUIbLHO20 APOMAMUYECKO20 3AMEUICHUA

XapakTepUCTUKA PEAKIIMOHHOW CIOCOOHOCTH JJICKTPO(PIMIIBHBIX YaCTHUI[ W METOABI WX
F€HEpUPOBAHUs,  JIOKA3aTEIbCTBO  MX  CYIIECTBOBAaHMsS.  ApPEHOHUEBBII  MEXaHHU3M
anekTpouibHOrO 3amemieHus. JlokazaTenbcTBO peaiM3alil  MeEXaHH3Ma C  y4acTHeM
ApPCHOHUEBBIX HMOHOB: HU30TONHBIE 3G (EKTHl, BBIACICHHE MPOMEKYTOYHO OOPa3yIOUINXCS
apeHoHueBblx MOHOB. DakTop pacnpenenenus, ¢akrTop cenekTuBHOocTU. Knco-3amerenue.
OpuenTaius B 0€H30JIbHOM KOJIblie. BimsHne yXoas1iel Tpynmsl.

Mexanuzmol, npomexaroujue ¢ RPOMeNHCYmouYHbIM 00pa308anuem KapoOaHuoHos

MexaHu3M apoMaTHYECKOro HyKJI€O(QHIBHOrO 3amelneHus. /oka3aTenbCcTBO MPOMEKYTOYHOTO
oOpa3oBanusi kapOaHuoHa, ero crtpoenue. CTanus, ONpeNeNsOmas CKOPOCTh PEaKIIHH.
OcHOBHOI KaTalM3 TpU 3aMemieHuu IIoxoud yxomsamed rpynmnel (OR) Ha o00BEeMHYIO
aMUHOTPYIITy, JHUMHTHpYOmas cragus. [lopsmok peakiMOHHOW CIOCOOHOCTH TaJIOr€HOB
B peaknusax HykjeodmibHOro 3amernieHus. Kune-zamerienne. ApUHOBBI MEXaHHU3M: BIUSHUE
cTpoeHusi cyoOctpara, d3(P¢GeKkTsl yXOAAMICH TpYyNmbl M aTaKyKOIEro HyKJeoduia.
[TeperpynnupoBkH.

Ceob00HOpaouKkanibHble MEXAHUIMBL

CBoOonubie pamukanbl. CTpoeHUe, CTaOMIBHOCTh. 3aBUCUMOCTh CTPOEHUS W CTAOMJIBHOCTH
OT TpPHUPOABI 3aMecTuTeNnell. MeToasl J0Ka3aTelbCTBA TEOMETPUU panukana. VcTouyHukm
CBOOOHBIX PAIUKATIOB U METObI TEHEPUPOBAHUSI PAJAMKAJIOB: TEPMOJIH3, POTOIN3 COCTUHEHUI
C IIEPEKUCHON I[ENOYKOM, a30COCIUHEHUH, CUHTE3 U3 JPYTUX paguKaaoB. MexaHU3Mbl peakiui
MIPUCOETMHEHUS K KPATHBIM CBS35IM: 3aMel[eHUe, pEeKOMOWHAIINS, TIEPET PYITTUPOBKH PAJIUKAIIOB.
Meronbl ynaBiuBaHusl (paJuKajibHbIE JOBYIIKH) M (UKCHPOBaHMS paaukaioB. ['eomerpus
AKTHBUPOBAHHOIO KOMILIEKCA, G-TIEPEXOJHOE COCTOSHHUE. MexXaHM3Mbl peakUuid 3aMelleHUs
B apeHax: aJKWIMpOBaHUE, apUIMPOBAHUE, TUApPOKCHIHpoBaHuEe. (OIHOAIEKTPOHHbIE
OKHCIIUTENH, OKHucieHue (eHonoB. Pagukanbl Kak OKHCIUTENM M BOCCTAHOBHUTENH.
OKHCIIMTENHbHO-BOCCTAHOBUTEIIbHBIN MOTEHIIHAIL

Mexanuzmul ¢ yuacmuem KapoeHoe, HUMPEHOE

Homenknatypa xapbenHoB. CtpoeHue kapOGHEB ¢ TO3WIUNA 3aCEIEHHOCTH OpOUTaseH,
CHHTJICTHOE ¥ TPUIUIETHOE COCTOSHHS, CTaOMIbHOCTh. DU3MUEecKHMe U XUMHUYECKHE METOJb
oOHapyxeHus kapOeHoB (HUTpeHOB), moctynar Ckemna, Tect Duno, lllemuzo u Hummaer ans
YCTAHOBJICHUSI MYJIBTUIUIETHOCTH KapOeHoB. Peakiuu kapOeHOB (HUTPEHOB) C aJKEHAMH,
aJKMHAMM M JIp. COCJUHEHMSIMH, COAECPXKAIIMMU KpaTKue CBS3U (YIJIepoi-yriiepoJ, yriepoj-
rerepoaTtom). Bueapenue kapbenoB B C—H cBs3p, numepusanus, KOMIUIEKCOOOpa3OBaHUE,
MpeperpynmnupoBKu. MeToapl TEeHEpUpOBaHUsA KapOCHEB, HHUTPEHOB: O-3JUMHUHUPOBAHUE
rajoreHu/ioB, O-JACrUJIporajoreHHpOBaHUE, O-3JIMMUHMPOBAHUE TPEXWICHHBIX  I[UKJIOB,
pasznoKeHWe  JMa30ajKaHOB,  O-dIMMUHUpoBaHUE  (-3aMEUIEHHBIX  T'HJIPOKCHIAMUHOB,
TepMUdecKoe, (HOTOXMMHYECKOEe Pa3I0KEeHUE a3UI0B.

Ilepezpynnupoeéku (mexanusmot)

[TonsiTne  meperpynmupoBKH. MexaHu3Mbl neperpynnupoBoOK: TeTEPOTUTUY €CKHE,
TOMOJIMTHYECKHE, CHTMATpOIHbIE, TNepulnukindeckue. Kraccupukamus mneperpynmupoBoK:
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1,2-, 1,3- u l,n-neperpynnupoBku. ['eomMerpuss akTUBUPOBAHHBIX KOMIUIEKCOB YyKa3aHHbBIX
MEepErpynnupoBOK. CBoOogHOpaAMKAIbHbIE HeperpyninupoBKH. OnexTpodunabHbIe
NEePEerpynnupoBKU. MexaHHU3Mbl 3NEKTPOLMKIMYECKUX MeperpynnupoBok. Heuuximueckue
neperpynnupoBku. HykneoduinpHble neperpynnupoBku. [lpupoma murpanuu, crocoOHOCTb
rpynn K Murpanui. JlansHue Hykieo(uabHbIe TeperpynupoBKy.
Mexanusmol peakyuil OKUCIeHUA U 60CCMAHOGIEHUA
ITonATHE peakunii OKUCIIEHUS U BOCCTAHOBJIEHUS B OPraHUYECKON XMMUU, CTENEHb OKUCIICHHUS.
Knaccudukanus peakinuii OkuMCIeHHsT UM BOCCTaHOBJEHUsS 1o Bebepry: mnpsmoil mepeHoc
ANIEKTPOHA, TUIPUIHBIA MEPEHOC, MepeHoC aToMma Boaopoaa. OOpa3oBaHHE CIONKHOI(DUPHBIX
UHTepMeanaToB. MeXaHu3M 3aMelleHus. MexaHu3M MpHCOCAUHEHUS-OTIIeneHus. [pynmbl
peakuuii okuciaeHMs (KiIaccuukamus 1O TuUNy H3MeHeHusa cBsaszei). Knaccuduxanus
10 NMPUHIUIY OCYIIECTBIISIEMBIX B PEAKIUU IPEBPALICHUH (YHKIIMOHAIBHON Ipynmbl. Kimaccsl
OKHMCIIUTENEH: IPOU3BOJIHBIE IEPEXOAHBIX METAJUIOB, IEPOKCHJHBIE OKUCIUTEIH, O30H,
KHUCIIOpOJ, JAPYrue OKHCIAIONIME areHTbl. MeXaHU3Mbl OKHMCIEHHUS CHUPTOB, allbJerujoB,
HENPEACIbHbIX COCIMHEHUH IPOU3BOAHBIMU  IEPEXOJHBIX METaIOB, IEPOKCUIAHBIMU
COEAMHEHMSAMHM, 030HOM MU KUCIOpOoAOM. OKHCIIEHHE MO AJUTMIBHOMY IOJIOKEHUI0. OKHCIIeHue
(eHOJIOB M apoMaTHYECKMX aMHUHOB 1O XWHOHOB. MeXaHHU3Mbl OKMCIEHMSI a30THCTBIX
COCAMHEHMM (TMApPAa3MHOB, THAPA30HOB M THUJIPOKCUIAMHHOB). MeXaHU3Mbl OKMCIIECHHUS
rimkosed. OKHUCIUTENbHOE paclIeNJIeHue KETOHOB, albJerujioB U CIHUPTOB. MeXaHU3MBI
OKHCJIeHUs1 OOKOBBIX IeMel apoMaTHYecKUX coeluHeHui. MexaHusm BocctaHoBieHuss C=0O
rpynmnsl 10 MetuieHoBoi no Knemenceny u Kmxuepy-Boabdy. BoccranoBienne pa3nndHbix
(GYHKIMOHAJBHBIX TPYNN THAPUIAMH METAJIOB M HUX KOMIUIeKcaMHu. BoccraHoBieHue
MeTaJJlaMM B  KHCIIOW cpezne, B ILIEJIOYHOM cperae (KUAKMM ammuak). MexaHu3m
BOCCTaHOBUTEJIBHOTO COYETAHUS aJIbIETUI0B U KETOHOB.

4. Komnerenuuu, popMupyembie B pe3yJbTaTe 0CBOCHHUSA IUCUHUIINHBI

® Croco0eH OCYyIIECTBIISITh OMCK, KPUTHUECKUM aHaIN3 U CUHTE3 MHPOPMAIUU, IPUMEHSATh
CHCTEMHBIH IMOAXO/ IS PEIIeHus mocTaBaeHHbIX 3a1a4 (YK-1);

e CIIOCOOEH aHAJIM3UPOBATh U UHTEPIPETUPOBATH PE3YNIbTAThl XMMUUECKUX IKCIIEPUMEHTOB,
HaOmronenuit u usmepennii (OITK-1);

e CIoCOOCH MPOBOIUTH C COOJIIOJIGHUEM HOPM TEXHUKH O€30MacHOCTH XUMHYECKUI
OKCIEPUMEHT, BKIIIOYAash CHUHTE3, aHaju3, M3y4eHHE CTPYKTYphl U CBOWCTB BEIIECTB U
MaTepuaoB, HCCeaoBaHue mporeccos ¢ ux yuactuem (OITK-2);

® CIIOCOOEH NMPUMEHATh PACUETHO-TEOPETUUECKNE METO/IbI ISl U3yUEHUS CBOMCTB BEIIECTB U
IIPOLIECCOB C UX YYaCTUEM C MCIIO0JIb30BAaHUEM COBPEMEHHOM BBIYMCIUTEIBHON TEXHUKH
(OIIK-3);

e Croco0eH HCMOJb30BaTh CYLIECTBYIOIIME NMPOrpaMMHbIE MPOLYKTHl U MH(OPMALMOHHBIE
0a3bl JAHHBIX AJIS pelIeHMs 3a/1a4 IpOoPecCHOHATbHOM AEATEIBHOCTH C YU€TOM OCHOBHBIX
TpeboBanuii nupopmanronnoi 6ezonacuoctu (OIMK-5);

e Croco0eH MpelCTaBIATh pe3yibTaThl CBOEH pabOThl B YCTHOMH M MHCBMEHHOW (hopme B
COOTBETCTBMM C HOPMaMH M HpPaBUJIAMH, IPUHATHIMH B IPO(GECCHOHAIBHOM COOOIIECTBE
(OIIK-6);

e Croco0OeH BBIOMpATh U UCIOJIB30BaTh TEXHHUUECKHE CPEACTBA MU METOJbl MCIBITAHUN IS
pelIeHUs] MCCIEAOBATEIbCKUX 3a/Jad XMMHYECKOH HaIlpaBI€HHOCTH, I1OCTaBJIEHHBIX
crierancToM Oosee Bricokoit kBamupukanuu (ITK-1);

e crnoco0eH OKa3bIBaThb MH()OPMAIIMOHHYIO MOJIIEP)KKY CHElMaIMCcTaM, OCYIIECTBISIOIINM
Hay4yHO-ucciaenoBarenbckue padorsl (ITK-2).

5. [lnanupyemble pe3yJabTaTbl 00y4eHUs
B pesynbpTaTe 0CBOGHUS JUCHMILIUHBI CTYIEHT J10JIKEeH:

3HAmMb:
L XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHuvdCCKUX COCHHHeHHﬁ;
° OCHOBHBIC THUIIbI MCXAHHU3MOB OPraHUYCCKUX peaKHHﬁ, B TOM HYHCIIC, HNPOTCKAIOIINUX

C YU4aCTHEM KaTaJIM3aTOPOB, METOABI UX UCCIICAOBAHUS;

120



o (byHIaMeHTaJIbHblE pa3[eibl OPraHU4YEeCKOW XUMHH, Kacaloluecss CTpPOeHus, (pusmko-
XUMUYECKUX U XUMUUECKHX CBOMCTB OPraHMYECKUX COCIUHECHUI;

ymemb:

o IIPOrHO3UPOBATh PEAKIIMOHHYIO CIOCOOHOCTh OPraHMYECKUX COEAMHEHUH, UCXONd U3 UX
CTpOEHUS;

enadems:

° TEPMHUHOJIOTHEN, HayYHOU, yueOHOM U CIIpaBOYHOU JIMTEpaTypoil O OPraHUYeCKOH XUMHUHU
Y OPraHMYECKOMY KaTaJu3y;

o MeToAaMH (U3MKO-XMMHYECKOIO0 U CIEeKTPajJbHOrO aHalu3a IMpu BBIOOpE alropuTMma
M3YyYEHHUSl MEXaHW3Ma OPraHUYeCKUX PEeaKIIii.
6. O0asi TPy10€eMKOCTh IMCUMILJINHBI:
2 3a4eTHbIe eAMHUIBI (72 yaca).
7. ®opma KOHTPOJISA:
ITpomexxyTouHas atrecranus — 3a4et (7 cem.).

MN30panHblie r1aBbl HEOPraHUYeCKOW XUMHUH

1. MecTo nucuunjnHbl (MOAYJas1) B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl
Jucuunnuna «/30paHHbIe TJIaBbl HEOPraHUYECKOW XUMUW» BXOJIUT B BAPUATHBHYIO 4acTh
osoka b1 «/lucuummael (Moaysn)» Kak nuciuruimHaa mo seioopy b1.B.JIB.07.01.
2. Ileab ocBOCHUS AMCUMILIUHBI:
o O3HAKOMJIEHUE CTYAEHTOB C U30paHHBIMU pa3/elaMi HEOPraHUYECKON XUMUH.
Be16op pa3znenoB omnpeneneH TEHASHUMSIMHM Pa3BUTUS HEOPraHWYECKOW XUMHHM B IOCIEIHHE
TOJIbI.
3. KpaTkoe coaep:kaHue IMCUUIJINHBI
CospemenHoe cocrosinue Ilepuoanueckoii cucremsl [.M. MengeseeBa
[Tepnonnuecknii 3akon [[.1. MenneneeBa kak OAMH U3 OCHOBHBIX 3aKOHOB IPUPOAbl. OCHOBHBIE
3akoHoMepHocTH B Ilepuoaunueckoil cucreme. Ponb JIerkux 31€MEHTOB B KOCMOXMMHH
1 OMOXMMUYECKHX Tporieccax. [Ipobiema cBepXTsKenbiX (TpaHCHEPMHUEBBIX) DJIEMEHTOB.
Bopuabl, kapOouabl, HUTPU/bI
CrexromMeTpu4YecKue THUIIBI OOpPUIOB METAJUIOB, OCOOEHHOCTH CTPYKTYpP KPHCTAIIHYECKHUX
PELIETOK TUMUYHBIX UX mpenacraButesned. OCOOEHHOCTH KPUCTAIIIMYECKUX PEHIETOK KapOuaoB
MIEPEXOHBIX METAJUIOB, KaJblius, 6opa. HUTpUABI 351eMeHTOB, UX KJIacCH(UKALIKS.
Oxcuabl 6opa U UX MPOU3BOHBIE
CoBpeMeHHOe cocTossHuE XUMHUH 00opa. OCOOEHHOCTH CTPOEHHUS MEKTPOHHON 000JIOUKH aToMa
60opa. @parMeHThl CTPYKTYpP. DJIEMEHThl HOMEHKJIATypbl O0PaToB.
CoeanHeHNs BKJIIOYECHUS
Mecto coennHeHuil BKIOYeHUSI B XUMUU. OCHOBHBIE MOHSITHUS, ONPENEICHUS, TEPMUHOJIOTHSL.
KoMmmioneHTsl «rocTh» U «x03sMH». Heopranmueckue coeauHeHus BHenpeHus. Kunetnueckas
U TePMOAMHAMUYECKas yCTOMUYUBOCTb.
XHUMHSA OKCH/I0B S-3JIEMEHTOB
Beenenue B xumuio okcuaoB. CrnocoObl mosryueHus. J{BoiHble okcuabl. OKCHABI LIETOYHBIX
U HIeT0YHO3eMEeNbHbIX MeTauioB. CriocoObl MoaydeHusl, 0COOEHHOCTH CTPYKTYpBI, CBOMCTBa,
MIPUMEHEHUE.
XuMus coeIMHEHNH MepexXoIHbIX 3JIEeMEHTOB
OCHOBHBIE OTJIMYUTEIbHBIC CBONCTBA OKCUIOB S-, -, p-, f-as1eMeHTOB. ['MAPOKCHIBI U OKCOCOJIH
MEPEXOAHBIX METAJIIOB.
Moaudaarbl — O0IMPHBI KJIACC OKCHIHBIX COeTUHEeHUI
Kpucrammuueckas ~ cTpykTypa W CBOWCTBa  HpOCThIX  MoiuOpartoB.  Tepmomnus
KpucTajuioruapatoB. Mertonasl uccinenoBanus. Ilpumenenne MommOnatoB. IlommmonuOnatsl.
MonubnaTel  OJHO-ABYXBAJICHTHBIX, OJHO-TPEXBAJICHTHBIX W  OJHO-YETHIPEXBAJICHTHBIX
anemeHToB. CTpyKTypHBIE THIBI W CBoicTBa. TpoitHble MoAMOMAThl, UX KiaaccuuKalus,
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cTpykTypbl. CrocoObl monydeHus. 3akoHOMEpHOCTH (a3000pa30BaHUSI B  MOJIMOJATHBIX
cUCTEMaX.

ITocTaHoBKa 321241 M BBINOJHEHHE HCCJIe10BAHMI

MeronnuHocts nccnenoBanuil. KommiekcHoe ucnosib3oBaHue MetonoB. IIpumenenne OBM
B HcciieoBaHuM. KpuTepuu oLeHKN pe3ybTaTOB UCCIIEI0BaHUM.

4. Komnerenuuu, popmMupyemMbie B pe3yibTaTe 0CBOCHHS THCIHILUINHBI

CMOCOOEH OCYIIECTBIISATh MOMCK, KPUTUICCKUIT aHAIN3 U CHHTE3 HH(OPMAIUH, TPUMCHSTh
CHCTEMHBIH MOIXOJ ISl peIIeHNUs mocTaBieHHbIX 3a1a4d (YK-1);

CIIOCOOCH aHaJIM3UPOBATh U MHTEPIPETUPOBATH PE3YNIBTATHl XUMHYECKUX IKCIIEPHMEHTOB,
HaOmronenuit u usmepennii (OITK-1);

CIOCOOCH MPOBOAHWTH C COOJIOJCHUEM HOPM TEXHHKH O€30MacCHOCTH XHUMUYECKUN
IKCIIEPUMEHT, BKJIFOYash CHHTE3, aHAllM3, M3y4eHHE CTPYKTYpPbl M CBOWCTB BEHICCTB U
MaTepuaoB, HCCIeI0BaHue mpoieccoB ¢ ux yyactuem (OITK-2);

CMIOCOOEH MPUMEHSTh PACYETHO-TEOPETHUECKUE METO/IBI ISl M3YyUEHHSI CBOWCTB BEUIECTB U
IPOIIECCOB C UX y4YacTHEM C HMCIOJIb30BAHHEM COBPEMEHHOH BBIYMCIMTEIBHON TEXHUKH
(OIIK-3);

CIIOCOOCH HCIIOJIb30BaTh CYIISCTBYIOINUE HMPOrpaMMHBIC MPOAYKTHl U HH(MOPMALMOHHBIE
0a3bl JAHHBIX VIS PELICHUS 3a/1a4 MPO(ECCUOHAIBHOMN TESTEIBHOCTH C YU€TOM OCHOBHBIX
tpeboBanuii nupopmanronnoi 6es3omnacuoctu (OIMK-5);

CIIOCOOEH TMPEJCTaBIATh PE3yJIbTaThl CBOEH pabOThl B YCTHOM M NMUCBMEHHOW (opMe B
COOTBETCTBHHM C HOPMaMH U TPaBHJIAMH, NPUHATHIMH B MPO(ECCHOHAIBHOM COOOIIECTBE
(OIIK-6);

CIIOCOOEH BBIOMPATh M MCHOJb30BAaTh TEXHUYECKUE CPEICTBA U METOMBI UCIBITAHUHN IS
pelIeHHs] HCCIIE0BATeIbCKUX 3aJad XUMHYECKOH HaIpaBICHHOCTH, ITOCTaBICHHBIX
crienuaIucToM 0oJee Beicokoi kBanmpukaruu (ITK-1);

CMOCOOCH OKa3biBaTh MH()OPMAIMOHHYIO MOAICPKKY CIEHUATNCTAM, OCYIICCTBIISOIM
Hay4dHO-HccienoBareabekue padots (ITK-2).

5. Iliianupyemble pe3yJbTaThl 00y4eHUs1

B pe3ynbraTe 0CBOCHUSI JUCHHUILIMHBI CTY/ICHT A0JIKEH:

3Hamb:

OCHOBHBIC 3aKOHOMEPHOCTH H3MEHEHHsS (PyHIAaMEHTAJbHBIX CBOWCTB DJEMEHTOB
1 UX coenquHeHud B [lepuonndeckont cucreMe;

0COOEHHOCTH XUMUH S-, P-, d- 1 f-371eMeHTOB;

cnenu UKy XMMUHU CII0KHOOKCHUHBIX COSTMHEHU MOJIHOICHA;

ymembp:

ajanTUpOBaTh 3HAHMS W yYMEHMS, IIOJY4YEHHbIE IIpU M3YYCHUM JUCLUILIMHBL,
K PEIIEHHI0 KOHKPETHBIX 3a/1a4, CBA3aHHBIX C IPO(ECCHOHATILHON A TEIbHOCTHIO;

énaoemsp:

METOAAaMH IMOCTAHOBKH 331a4 U MPOBENIEHNUS M CCIICIOBAHUN.
6. O0masi Tpy10eMKOCTh TUCHMILIUHBI:

2 3adeTHble equHUIBI (72 Jaca).

7. ®opMa KOHTPOJISL:

[TpomexxyTouHas atrecranus — 3a4et (7 cem.).

Cranaapru3anus, MeTpPoJIOrus U cepTuduKanus

1. MecTo nucuunaInHbl (MO1YJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI NPorpaMMbl
HucuummmHa «CTaHmapTH3anus, METPOJIOTHsS U CepTU(QUKAIHI» BXOAUT B BaPUATUBHYIO

yacTh 0J10ka b1 «/{MCIUILITMHBI ¥ MOTYJIM» KaK TucnuIuiMHa mo Beidopy b1.B.J[B.07.02.

2. llesiu 0CBOEHUS JUCHUIJIUHDI:

MPUOOPETEHUE CTYACHTAMH TEOPETHUYCCKUX 3HAHUU, (OpPMHUPOBAaHHUE YMEHHI M HABBIKOB
paboTel CO cTaHgapTaMd W JAPYTMMH HOPMATHUBHBIMH JIOKYMEHTAMH O3HAKOMJICHHE
CTYJIEHTOB C U30paHHBIMH pa3JielaMyd OPraHUYECKON XUMUH.
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3. Kparkoe coaepixanue JUCHUIIINHBI
Beenenue
MecTto craHgapTu3aluM, CEePTUPHUKALUU, METPOJIOTMM M OKCHEpPTU3bl IPH PpeIIeHUU
MTOBCEJTHEBHBIX U OOIIMX TEXHOJOTMYECKHX M COLHMAJbHBIX IpobsieM uenoBeuyecTBa. IIpaBoBas
0aza craHgapTU3alMUHd, METPOJOTHH U ceprudukanuu. 3akoHbl PD «O TexHHYECKOM
perynupoBanumn», «O6 obecredyeHn eqnHCTBA U3MepeHui», «O 3almTe MpaB MoTpeOnTeN eily.
OCHOBHBIE TEPMHUHBI U OIIPEIEIECHNUS.
Cranpapruzauust
OOmas  XapakTepuCTUKAa CTaHAAPTH3aLUU, LEIH, NPUHIMUNbL, QYHKIUX U METOJbI
cranaptuzauuu. HopMaTuBHbBIE JOKYMEHTHI 110 CTaHJapTU3alMU: MOHATHE, BUJBI U KaTEr OPUU.
TexHuueckuil periaMeHT Kak HOPMATUBHBIN JJOKYMEHT: BBl U OCOOEHHOCTH. DKOHOMHYECKHE
acmeKkThl craHpaptuszauuu. [ocynapcTBeHHass cucTtemMa craHgaptuzanuu PO —  oOmas
xapakTepuctuka. Opranbl W CIyXObl CTaHIapTH3alMH. MeXAyHapoIHbIe OpraHU3aluu I10
crangaptuzauun UICO/MDOK. TlpuMmeHeHue MeEXIyHApOJHBIX CTaHIAPTOB B OTEUECTBEHH OI
IPAKTHUKE.
MertpoJorus
OCHOBHBIE TIOJIOKEHUS CUCTEMBI 00ECIIeUEHNUs EAMHCTBA U3MEPEHUM. MeTposIorus — Kak Hayka
00 usmepeHusx. usndeckue BETMUUHbI, €IUHULB]I (PU3HUECKUX BEIMUYUH, 3TAJTOHbI (PU3HMUECKUX
BenuuuH. M3mepenue, Bunbl msmepenuil. CpenctBa M mertoasl usMepeHuid. [lorpemmnocrn
U3MEepeHui, ux kinaccudukanus. Kpurepun oreHoK morpenHoCcTei.
Cepruduxanus
@®opmbl, BUIBI U METOABI MOATBEpPXKIEHHUS cOOTBEeTCTBUS. CepTudUKAIMI U JeKIapupOBaHUE
COOTBETCTBMsI, MX HopMmaTuBHas 6a3a. [lopsnok mpoBeneHus NpoLeNypbl MOATBEPKACHUS
cootBeTcTBUS. Unentuduxanus npoaykuuu. danscupukanus.

4. Komnerenuuu, popMupyembie B pe3yJbTaTe 0CBOCHHUSA IUCUHUIINHBI

° CIOCOOEH OCYIIECTBIISITh MOMCK, KPUTHYCCKUN aHAIN3 U CUHTE3 HH(POPMAIIH, IPUMEHITh
CHCTEMHBIH IMOAXO/ JJIS PEIIeHus mocTaBaeHHbIX 3a1a4 (YK-1);
° Croco0eH aHaIW3UPOBATH U MHTEPIPETUPOBATH PE3YIbTaThl XMMHUUYECKUX IKCIIEPUMEHTOB,

HaOmronenuit u usmepennii (OITK-1);

o Croco0eH TPOBOIUTH C COOJIOJEHMEM HOPM TEXHHKH O€30MaCHOCTH XUMHYECKUN
OKCIIEPUMEHT, BKJIIOUYasi CHHTE3, aHAIM3, M3yYEHHE CTPYKTYpPbl M CBOWCTB BEIIECTB H
MaTepualoB, HCCileaoBaHue mporeccos ¢ ux yuactuem (OITK-2);

J CIOCOOEH MPUMEHSTh PacyeTHO-TEOPETUUECKUE METO/IBI I N3Y4EHUS! CBOWCTB BEIIECTB U
MPOIECCOB C WX yYaCTHEM C HCIIOJIh30BAaHHUEM COBPEMEHHOH BBIYMCIUTEIIHLHON TEXHUKU
(OIIK-3);

. CIIOCOOCH HCIIOJIh30BaTh CYIIECTBYIOIIUE MPOrPAMMHBIE MPOIYKTHl U WH(OPMALMOHHBIC
0a3bl TaHHBIX JUIS pEIIeHUs 3a7ad NPpOo(ECCHOHAIILHOM JAEATEIbHOCTH C Y4E€TOM OCHOBHBIX
TpeboBanuii nupopmanronnoi 6e3onacuoctu (OIMK-5);

. CIIOCOOCH MPENCTABIIATh PE3yJIbTaThl CBOCH pabOThl B YCTHOM W MHCBMEHHOW (hopme B
COOTBETCTBHHM C HOPMAaMH U MpPaBUJIAMH, MPUHATHIMU B TPOGECCHOHATBHOM COOOIIECTBE
(OIIK-6);

J CIOCOOCH OKa3bIBaTh MH()OPMAIMOHHYIO MOIICPKKY CHEIHAIMCTaM, OCYIIECTBISIOIINM
Hay4dHO-HccienoBareabekue padots (ITK-2).

5. [lnanupyemble pe3yJabTaThl 00y4eHuUst
B pe3ynbraTe 0CBOSHHS JUCHUILUIMHBI CTYACHT I0JI2KEH:

3HAMb:

o 3akoHbl P®, perinaMeHTHpYIONIME OTHOIIECHUS B 00JIACTH CTaHAAPTH3ALMU, METPOJIOTUU
U cepTU(UKALINH,

o HOPMAaTUBHBIE IOKYMEHTHI 110 CTAaHAAPTU3AIINN, METPOJIIOTUU U CEPTUDHUKAIUY;

o MIpaBuJIa, MOPSJIOK U CXEMBI IPOBEIEHUS CEPTH (DUKALINH;

. CpencTBa M METObI MICHTU (PUKALIUN TTPOTYKIINH;

o IpaBmiia 0Toopa npod U NPOBEACHUS CePTU(PUKALIMOHHBIX UCIBITAHUMN;
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L4 METOObI CepTI/I(l)I/IKaI_[I/IOHHBIX WCIBITAHUH.

ymemup:

o UCIIOJIb30BaTh 3aKOHBI PD 00s1acTH cTaHIapTU3AIHIH, METPOJIOTHH U CePTH (HUKAIIHH;

o paboTaTh ¢ HOPMATHBHBIMHU JOKYMEHTaMH II0 CTaHAApTU3allMM, METPOJOTHMH U
cepruduranuu;

o UCIOJb30BaTh METOABl METPOJIOTMM TPU ONPEAECIEHUU MOTPEIIHOCTH pPE3YJIbTaTOB
WUCIIBITAHUH;

o yCTaHABIMBaTh COOTBETCTBHE OOBEKTOB cepTU(UKAIMK TpeOOBAHUAM HOPMATHUBHBIX
JIOKYMEHTOB;

o aHAJIM3UPOBATH PE3YJILTAThI UCIIBITAHUM U JaBaTh UM 3KCIIEPTHYIO OLIEHKY.

enademu:

o OCHOBHBIMHU MOHSTHIMH U TEPMHUHAMM, UCIOJIb3YEMBbIMU B CTaHAAPTH3ALUU, METPOJIOTUN
U cepTtudukanuu;

. METOJJaMH U MIPOLEAypaMH OCYILECTBIEHUS TPOLIELYP MOATBEPKACHHUSI COOTBETCTBHUS;

o METOAMKAMH TOJY4eHHUs] HEOOXOAMMON HH(POPMAIMK AJ OLEHKH METPOJIOTHYECKOro
COCTOSIHMSI MCIIBITATEIBHOTO U U3MEPUTEILHOT0 000y 10BaHUS;

. METO/10JI0THEN BBIOOpa METOAUKH CEPTU(PUKALIMOHHBIX UCIIBITAHUH.

6. O0masi Tpy10eMKOCTb TUCIHILIAHBI:

2 3adeTHble equHUIBI (72 Jaca).

7. ®opMa KOHTPOJIsA:

[TpomexxyTouHas atrecranus — 3a4et (7 cem.).

MeToasl HECOPraHU4YeCKOro CHHTe3a

1. MecTo qucuMINIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

HucuumnmmHa «MeTopl HEOPraHMYECKOro CHHTE3a» BXOAWT B BapHATHBHYIO YacTh OJIOKa
b1 «/luctuummuasl (Moxynn)» Kak quciurinHa o seioopy b1.B.J1B.08.01.

2. lenu ocBOCHMS TMCHUIINHBI:

o OBJIAZICHHE OCHOBAMHU TOJyYeHHUS HEOPraHMYECKHUX BEIIECTB M MAaTEepPHANIOB, 3HAHHSIMHU
0 croco0ax CHHTE3a HEOPraHWYECKUX COCIIHEHHH;
o dbopMHUpoBaHHNE HABBIKOB HCCIENOBATENsA, CIIOCOOHOIO OCYIIECTBUTH BBIOOP MeETOAa

CHHTE3a, TPAMOTHO MPOBECTU IKCIIEPUMEHT U U CHTH (DUIIMPOBATH MOJTYUCHHBIC BEIIECTBA.

3. Kparkoe coaepxxaHue TUCHUIINHBI
Heoprannyeckuii CHHTE3 M €r0 BO3MOKHOCTH
OcHOBHBIE ATaNbl Pa3BUTUS U POJIb HEOPTaHUUECKOIO CHHTE3a B HAYKE M TEXHUKE; B3aUMOCBS3b
C IPOU3BOJICTBOM.
XuMHYeCKHE PeaKIuM ¢ y4acTHeM ra3oo0pa3HbIX, :KMIAKHX U TBepabix ¢a3. Kpucramibl
U PacTBOPHI
BapuaHTel cucremaru3anuu METOA0B HEOPraHMYECKOrO0 CHUHTE3a (MO KjaccaM CHHTE3UPYEMbIX
COCIMHEHUI; MO TUIAM XUMHUYECKUX PEAKIUH, HUCIOJB3YEMbIX B CHUHTE3€, IO arperaTHOMy
COCTOSIHUIO KOMIIOHEHTOB). [IpHHIIUTIBI BBIOOpa METO/I0OB IMOMYy4ECHHSI HEOPTaHUYECKUX BEIIECTB.
YHuBepcaibHbIA pPACTBOPUTENb — BOAA. MeToabl OCaXJIeHUsI M3 BOJHBIX PACTBOPOB.
CuHTe3 U3 HEBOAHBIX PACTBOPOB
Mopnenn cTpykTypbl BoAbl. Teopuu ruapaTaldu. 3aBUCUMOCTh COCTaBa COEIUWHEHUS
OT COCTOSHHSI MOHOB B pacTtBope. OCOOEHHOCTH CHHTE3a W3 BOIHBIX pacTBOpPoB. BriOop
ONTUMAJbHBIX YCIOBUM OCaXJIE€HHUS M METOAUKHM DSKClepuMeHTa. MeToasl ucClaeqoBaHus
MaTOUYHBIX pacTBOPOB: pH-MOTeHIIMOMETPHS, KOHAYKTOMETpHs, HU(DEeTOMEeTpust U Jp.
TBepao(asHbIil CHHTE3 HEOPraHMYECKHUX COeAMHEHU I
Oowgue npeocmaenenus 0 mepmMOOUHAMUKE, MeEXAHUIME U KUHemuKe meepoodhaznplx
peaxkuuil
TepMoauHaMuueckasi OIGHKAa BO3MOXXHOCTH TBEpA0(a3HOrO0 B3aUMOICHCTBUA. SIBJICHUS
pa3ynopsiioueHusi B KpucTtayiax. Tumbl 1eeKToB B TBepAbIX Tenax. DU3UKO-XUMUYECKUE
(hakTophI, onpenessronue Mexanu3M TBepaodasHbix peakiuii. OCHOBHBIC TTOHSITHUS M METOIBI
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U3yUeHUs KUHETUKH TBEepAO(]a3HBIX peakiuil. BiusHHe OCHOBHBIX YCIOBHHM MPOTEKAHUS
MpoLecca Ha €ro CKOPOCTb.
AKmuenoe cocmoanue meepoohazHvlx peazeHmos u npooyKmoe
[Ipupoga akTHBHOTO COCTOSHUSI TBEPABIX Tel. AKTHBHpPOBaHUE TBEPAO(paA3HBIX pPEarcHTOB
W3MEHEHHUEM HMX XHUMHYECKOH U TEePMUYECKOW MpPEeaucTOpuH. AKTUBUPOBAHUE TBEpAbIX ¢a3
BBEJICHUEM MHUKPOA00aBOK. MexaHWYecKoe AaKTUBUPOBAHUE HHAMBUIYAJIBHBIX PEareHTOB
U HUX cMmecedl. AKTHBUPOBaHHE pEAKIMOHHBIX cMeceli B mpomecce TBepAoda3sHOro
B3aMMOJICH CTBUS.
Memoowvt cunmesza meepooghaznvix mamepuanos
CnocoObl  KJIacCH(UKAIMM  METOJIOB  CHHTe3a TBepAodasHbiXx wmaTepuasioB. CHHTE3bI
C MCMHOJIb30BaHUEM (U3HUECKUX METOJIOB T'OMOTIEHHU3AIlMu HCXOAHOM cmecu. Kepamuueckuit
cuHre3. (CaMopaclpoCTpaHSIONMNICS BBICOKOTEMIEPATYpHBIH CUHTE3. MeToabl  «MSTKON
xumun». Beibop meronma tBepaodasHoro cmHTe3a. Meroamueckue OCOOCHHOCTH IMPOBEICHUS
TBepaodazHoro cuHTe3a. TunwuHple OmMOKU. TBepmodasHbli CHHTE3 MOJUOJATOB
U BoJb(pamatoB. CTpaTerus morucka HOBBIX CIOKHOOKCHIHBIX COSAMHEHHM.
Memoowt uoenmugpukayuu npooyKmos meepoodhaznozo cunmesa
PentrenoBckue metonsl. BosmoxkHocTi u orpanudenwus. McnomszoBanue 6a3el qanasix |ICDD
JUISL TIPOBENEHUs] PEHTreHo(}a3oBoro aHanusa. TepMoaHAIMTUYECKHE METOAbl. MeToasl
K0JIe0aTeJIbHOM CIIEKTPOCKOINH.
HeTpaguuuonHbie MeTOAbI CHHTE3a
Kpuoxumuueckne texHosoruu. CHHTE3 C HCIOJIb30BAaHUEM MHUKPOBOJHOBOIO HarpeBa
U YJApHOTO CKaTusl pu B3pbiBe. [1n1a3MeHHbIN CUHTE3.

4. Komnerenuuu, Ggopmupyembie B pe3yabTaTe 0CBOCHUS] JUCUMILIHHBI

o CHoco0eH OCYIIEeCTBISTh MOUCK, KPUTHUECKUN aHANN3 U CUHTE3 WH(OpMAIUU, IPUMEHSATh
CHCTEMHBIH IMOAXO/ IS PEIleHus mocTaBieHHbIX 3a1a4 (YK-1);

o CIOCOOCH aHAM3UPOBATh U MHTEPIPETHPOBATH PE3YJIBTAThI XUMUYSCKUX IKCIECPUMEHTOB,
HaOmoaenuit u u3mepennii (OITK-1);

o CrocobeH TPOBOAWTH C COONIOJCHHEM HOPM TEXHHKH O€30MacCHOCTH XHMHYECKHMA

OKCIIEPUMEHT, BKJIIOUYasi CHHTE3, aHAIM3, M3yYCHHE CTPYKTYpPbl M CBOWCTB BEIECTB U
MaTepHasoB, HCCIeI0BaHKE MpoiieccoB ¢ ux ydactuem (OITK-2);

L4 croco0eH MPUMCHATH PACUCTHO-TCOPECTUUCCKUEC MCTOAbI JJI NU3YUCHUA CBOWCTB BCIICCTB U
mponeccoB € UX y4aCTUEM C HCITOJIb30BAHUEM COBpeMeHHOﬁ BBIUHMCIIUTEIBHON TEXHUKH
(OIIK-3);

° Croco0eH HUCMOJIb30BaTh CYNIECTBYIOIIME MPOrpaMMHbIE MPOIYKTHl U HH(OPMAIMOHHBIE

0a3bl JaHHBIX JJIS pelIeHus 3a/1a4 IpodeccHoHaIbHON NeATEIbHOCTH C y4€TOM OCHOBHBIX
TpeboBanuit nHGopmanroHHoi o6e3omnacaoctu (OITK-5);

o CHOCOOEH IpeNCTaBATh Pe3yJbTaThl CBOEH pabOThl B YCTHOM M NMHUCBMEHHOH ¢Gopme B
COOTBETCTBHHM C HOPMAaMH W MpPAaBUJIAMH, NMPUHATHIMH B PO(ECCHOHATHLHOM COOOIIECTBE
(OIIK-6);

o crocoOeH BBIOMpPATh U HCIOJNB30BATh TEXHUYECKUE CPEACTBA U METOABI MCIBITAHUNA MJIs
pelIeHus] HCCIeNOBAaTeNbCKUX 3a7ad XHUMHUYECKOH HaIMpaBJIEHHOCTH, IOCTABIEHHBIX
crieruanucTom 0ostee Boicokoit kBammpukanuu ([TK-1);

o crocobeH OKa3blBaTh MH(DOPMALMOHHYIO MOJACPKKY CIIEIHATNCTaM, OCYIIECTBIISFOIINM
Hay4yHO-uccienoBarenbckue paborsl (ITK-2).

5. IliianupyemMble pe3yJabTaThl 00y4eHus1
B pe3ynbTaTe OCBOCHUS JUCHMILTUHBI CTYICHT JI0JIKEeH:

3HaAMb:

L4 CYIIHOCTb peaKHI/Iﬁ H IIpoHeCcCOB, JICKAINUX B OCHOBC pa3JIM4HbBIX MCTOHOB
HEOPraHMYECKOro CHHTE3a,;

° OCHOBHBIC METOAbI I/IJICHTI/Iq)I/IKaHI/II/I IMPOAYKTOB HCOPTaHNUYCCKOI'O CUHTE3A,

ymembp:

° CaMOCTOATECIIBHO BLI6I/IpaTb 1 000CHOBBIBATD MCTOA CUHTE3a KOHKPETHOI'O COCIUHCHUS,
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o OPUEHTHUPOBATHCA B COBPEMEHHOW JHMTEpaType II0 HEOPraHMYECKOMY CHHTE3Y,
MOJIL30BATHCS CIPABOYHBIMU MaTepUaliaMy IIPU BHIOOPE YCIOBUM OCYIIECTBICHHS CHHTE3a
KOHKPETHOT'O COCJIMHCHHS,;

enaoemp:

o METOJIAMH CHHTE3a Y HJICHTU (DUKAIIMA HEOPTaHUYECKUX COSIUHCHUU.

6. O0masi Tpy10eMKOCTb TUCHHILIUHBI:

3 3auerHbie equnuIb (108 gacos).

7. ®opMa KOHTPOJIs:

[IpoMexxyTouHas arrectanus — 3k3aMeH (5 ceM.).

IKoJ10rNYecKas IKCIIEPTU3a

1. MecTo qucuMIuInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JucuunnnHa «OKoloruyeckas 3KCIEpTH3a» BXOIUT B BapuaTHBHYIO 4YacTh Ojoka bl
«Jducuunnuas! (MoIysn)» Kak quciuiuirHa no Beioopy b1.B./1B.08.02.

2. Ileab 0cBOCHUS AUCUMILIMHBI:

o (dopMHpOBaHUE Y CTYAEHTOB OCHOB 3HAHUN O MECTE U POJIM SKOJOTMYECKON IKCIIEPTU3BI;
KOMILIEKCA 3HAaHUHN 00 OpraHU3al[MOHHBIX, HAYYHBIX U METOJUYECKHX OCHOBAX Pa3BUTHUS U
YCTOMYMBOCTH IKOJIOTMUYECKUX CUCTEM U OMocdepbl B 11es10M; oOecreueHus: 0e30acHOCTH
Y YCTOWYUBOr0 B3aUMO/ICHCTBHUS YeNIOBeKa C MPUPOAHON CPenol U 00IIECTBOM.

3. Kparkoe coaepxanue JTUCHUIIINHBI

[ToHsITHE PKONOTMYECKON SKCHEpTU3bl, €€ e, 3aJaud, NPUHUUNB U ¢GyHKuud. Paznuune

9KOJIOTUYECKON 3KCIIEPTH3bl U OLIEHKU BO3ACHCTBMS HAa OKpyXKarollyto cpeny. OTIuuuTeNnbHbIE

4epThl MHCTUTYTa OKOJOTMYECKOM JKCHEPTU3bl OT OKCHEPTU3bl JIPYTUX BEJOMCTB.
l'ocynapctBeHHast sKojoruyeckass 3KCHepTH3a: OOIIMe IOJIOKEHUS, OpraHu3alus U HOPSA0K
nposeneHus. ['ocymapcTBeHHAss SKOJOTMYEecKas HKCIEepPTU3a: 3aKIIUYEHHE TOCyAapCTBEHHOU

OKOJIOTUYECKOW OKCIEePTH3bl, €ro BUIbl W TOCIEACTBHS MNPUHATHS, (UHAHCHUPOBAHHE

rOCyJJapCTBEHHOM YKOJIOTMYECKON IKCIIEPTU3HI.

OOmiecTBeHHAsT ~ KOJOTMYECKass AKCIEepTU3a:  COLMAIbHO-PKOJIOTHUYECKHE  MPEINOCHUIKU

OOIIECTBEHHOTO ydYacTusi, (OpPMBI OOIIECTBEHHOTO Yy4YacTHs. YdacTHe OOIIECTBEHHOCTH B

Ipoliecce MOArOTOBKH U MPUHATHS SKOJIOTMYECKU 3HAUMMbIX PEIIeHUH.

CoBpeMEHHOE COCTOSIHME CHUCTEMBl IOCYIapCTBEHHON SKOJIOIMUECKOH 3KCIEpTU3bl, OCHOBHbBIE

HEJOCTaTKM B JOKYMEHTALMW, MOJJIEKAEed 3KOJOrMYecKor »skcneptu3bl. Konuenmms

COBEPILIEHCTBOBAHUS CUCTEMBI TOCYAAPCTBEHHON HKOJOIMYECKOM 3KcnepTussl. Llens u 3apaun

COBEpIICHCTBOBAHUS  TOCYJapCTBEHHOH  OSKOJOrMYecKoM  skcmepTusbl.  HampaBienus

COBEPILEHCTBOBAHUS CUCTEMBI I'OCYJaPCTBEHHOM 3KOJIOTMUECKON IKCIIEPTU3BI.

4. Komnerennum, popMupyembie B pe3yJbTaTe 0CBOCHU S JUCHUIIINHBI:

® CIIOCOOEH OCYIIECTBIISATh MOMCK, KPUTUUECKUM aHAJIN3 U CUHTE3 UH()OPMaLIMK, IPUMEHSTH
CHCTEMHBII MOAXO IS peleH st moctaBieHHbIx 3amau (YK-1);

e CrocoOeH aHATM3UPOBATh U UHTEPIPETUPOBATH PE3YNbTAThl XMMUUYECKUX IKCIEPUMEHTOB,
HaOmoaennit u usMmepennii (OITK-1);

e CIOCOOCH MNPOBOIUTH C COOJIIOJIGHUEM HOPM TEXHUKM O€30MacHOCTH XUMHUYECKUI
HKCHEPUMEHT, BKJIIOYAs CHUHTE3, aHajiu3, U3y4CHHE CTPYKTYpbl U CBOWCTB BEIIECTB U
MaTepHasoB, KCClIeA0BaHKe poreccoB ¢ ux yuactuem (OITK-2);

® CIIOCOOEH NMPUMEHSTh PAaCUETHO-TEOPETUUECKUE METO/IbI 1)1l U3YUEHHUs CBONUCTB BELIECTB U
IIPOLIECCOB C UX YYaCTUEM C MCIOJIb30BAaHUEM COBPEMEHHOM BBIYMCIHUTEIbHONH TEXHUKH
(OIIK-3);

® Crnoco0eH HCIOJb30BATh CYLIECTBYIOIIME MPOrpaMMHBIE MPOAYKTH U WH(OpMAIOHHBIE
0a3bl JAHHBIX JJIS PEeIIeHHs 3a/1a4 NPOPEeCcCHOHATBHOMN AEATEIBHOCTH C YYETOM OCHOBHBIX
TpeboBanuii nHdopmanronnoii 6e3onacuoctu (OIMK-5);

® CIOCOOCH TPEACTABIATH PE3yIbTAaThl CBOCH pabOThI B YCTHOW M MUCHMEHHOW (opme B
COOTBETCTBHM C HOPMaMH M NpaBWIAMH, NPHHATHIMUA B MPOQPECCHOHATBHOM COOOIIECTBE

(OIIK-6);
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e CroCOOCH BBIOMpATh W UCIIOIB30BATh TEXHUYECKUE CPEICTBA M METOJBI MCIBITAHUN IS
pCIICHUs] HCCIICAOBATEIbCKAX 3a/Jad XHMHYECKOH HAIMPABICHHOCTH, ITOCTABJICHHBIX
crienuaaucToM 0oJee Beicokoi kBanmpukaruu (ITK-1);

® CIOCOOCH OKa3biBaTh MH(MOPMAIIMOHHYIO MOJEPKKY CHEIUAINCTaM, OCYIICCTBIISIOIIUM
Hay4HO-HccienoBareabekue padors (ITK-2).

5. [lnanupyemble pe3yJabTaTbl 00y4eHUs

B pe3ynbTaTe OCBOCHUS TUCIHMILTUHBI CTYICHT JTOJIKEH:
3Hamy:
o TEOPUIO IKOJIOTUICCKOU IKCIICPTH3HI,
ymembo:
o HCIOJB30BATh METOBI M MPUHITUIIBI TOCYIAPCTBEHHON 3KOIOTUYECKON IKCIIEPTU3HI;
enademu:
o HaBBIKAMH 3KCIIEPTHOU PadOTHI.

6. O0mas Tpy10eMKOCTh:

3 3auerHas equHuIa, 108 4.

7. ®opMa KOHTPOJIA:

[TpomexxyTouHas aTrecranus — 3k3ameH (5 ceMm.).

BBeneHne B HAHOXMMHIO 1 HAHOTEXHOJIOTHIO

1. MecTo nucuunjnHbl (MOayJisi) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOorpaMMbl

JucuuniuHa «BBeneHne B HAaHOXMMHIO U HAaHOTEXHOJIOIMIO» BXOJIUT B BapHaTUBHYIO
gacth 0110ka b1 «/Iucummamaer (Moxynm)» Kak qucnuiuirHa o Beioopy b1.B.J1B.09.01.

2. lleab ocBOEHMSI AMCIHUTIIMHBI:

o dopmMupoBaHHE y  CTYJEHTOB KOMIUIEKCa  (YHJaMEHTaJbHBIX  MPEACTaBICHUH,
COCTaBJSIIOLIMX OCHOBY OJHOrO M3 Haubosee BOCTPEOOBAaHHBIX B HACTOSIIEE BpeMs
HaIpaBJICHUI MaTepHaloBeleHNs] — HAHOXUMHUU U HAHOTEXHOJIOTHH.

3. Kparkoe coaeps;xaHue JMCHHIIIMHBI

Ba3oBbie TepMUHBI M NOHATHS

OnpeneneHue MOHATHI: HaHOHAyKa, HAHOTEXHOJOIMs, HAaHOYACTHIAa, HAHOCTPYKTYpa.

Hanomarepuanel. Kpurepun  onpenerneHuss HaHOMATepUalOB:  KPUTUYECKUN  pa3Mep

n QyHkuuoHansHble cBolicTBa. Knaccupukauus nanomatepuanon: 0D-, 1D-, 2D-cTpykTypsl.

KBaHTOBBIE TOUKH, KBAHTOBbIE MPOBOJIOKH U KBAHTOBBIE KOJIOIIBI.

HyabMepHble HAHOCTPYKTYPUPOBAHHBIE MaTepPHAJIbI

Hanokpucramnel u  HaHokmactepel. Cragum pocta 3epeH  KpucramioB.  CrocoOb

KOHTPOJIMPYEMOI'O TOJNY4YeHHUs HAHOKpUCTaUIoB. ['paHuIbl 3epeH B HaHOKpHCTaJUIaXx.

[lomyuyeHne MOHOJMTHBIX MATEpUAJIOB B HAHOKPUCTAJJIMYECKOM COCTOSIHMM. Da3oBble

nepexoAbl B HAHOKPUCTAJUIMYECKOM COCTOSIHUH. JledhopMaIlMoHHbIE U TIACTUYECKUE CBOMCTBA

HaHOMAaTEepUAJIOB.

OaHo- ¥ IByMepHbIe HAHOCTPYKTYPUPOBAHHbIE MATEPHAJIbI

HanorpyOku ¥ HaHOHMTU. VYTIepoaHble HAaHOTPYOKHM: CTPOEHHE, METOJbl IOJIy4EeHHUS

U paszneneHus. MexaHu3Mbl pocTa HaHOTPYOOK. OJIHOCTEHHBIE U MHOTOCTEHHBIE HAHOTPYOKH.

MexaHudyeckue M 3JIEKTpOPU3UYECKHE CBOICTBA YIJIEpPOAHbIX HaHOTpyOok. Hanonutn

Ha OCHOBE METAJUIOB M CIUIABOB: METOABI TONYYEHHs] W MeXaHU3Mbl pocra. CrnocoOsl

COCIMHEHHSI HAHOHUTEH B O0Jiee CII0KHBIE CTPYKTYPHI.

ToHkue MJICHKH. CamocoOuparomuecs MOHOCIJIOH. TeMIaTHbII CUHTE3

HAaHOCTPYKTYPUPOBAHHBIX IIJIEHOK HA OCHOBE JUOKCHAA KpPEeMHHS. OJIEKTPOXUMHUYECKUE

MOJIXOAbl K TIONYyYEHHIO HAHOKPUCTANIMYECKHX IOKPHITUH. Pacmaa CIOMCTBIX CTPYKTYp

Ha OTJIeJIbHBIE CJION B HEBOJHBIX pacTBOpUTENAxX B mpucytctsuu [IAB. COopka MHOrOCIONHBIX

CTPYKTYP.

CuHTe3 HAHOMATEPHUAJIOB

HcTopus pa3BUTHS METONOB CHUHTE3a HaHOKPHCTAIIIMUECKUX MAaTepHaoB. MeXaHOXUMHUECKHE

MeTonbl. MeTosl KoHAeHcauu u3 razoBoi ¢asel: CVD, mma3smeHHas ayra, KOHTPOJIHMPYEeMOe
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roperre. XUMHUYECKHE METOIbl CHHTE3a — 30JIb-T€llb METOA, >KuAKo(hazHbli cuHTe3. CHHTE3
B KOJUIOMJIHBIX MULE/JIaX. TeMIUIaTHBIM CHHTE3 HAaHOMAaTepHUAJIOB U HAHOCTPYKTYp. Iloaxomsl,
OCHOBAaHHBICE HAa TPHUHIUIE caMOcOOpku. I[IpUHIUIIBI CHUHTE3a CIOXKHBIX HAHOCTPYKTYP.
HanoctpykTypsl «siapo B o6omoukey. Mepapxuueckue HAHOCTPYKTYPHI.
Metoabl ucciieJOBAHUSL HAHOO0bEKTOB
CrnekTpalibHble METOAbl — CHEKTPbl MOIJOLWEHUss U JOMUHecHeHIuU. CrneKTpocKonus
KOMOWHAIIMOHHOTO paccessHus. Maruutabie MeTonabl. SQUID marneromerpus. Meton SIMP.
MeccOayspoBcKasi CIEKTPOCKONHUsA. MeTonbl aTOMHO-CHUJIOBOM W CKaHHUpYIIEeH TYyHHEIbHOM
MuKpockonuu. IIpocBeunBaromiass dSJEKTPOHHAs MHUKPOCKOINHS BBICOKOTO  pa3pelIeHHUs.
MarnoyriioBoe paccesHrue HEUTPOHOB U PEHTIE€HOBCKUX JTyUEH.
DU3UKO-XMMHUA HAHOCTPYKTYPHMPOBAHHBIX MaTEePHAJIOB
DHEPreTuueckoe  COCTOSIHUE  TOBEPXHOCTH. BaneHTHO-HEHACBILIEHHBIE  COCTOSIHHSL.
TepmoanHaMuka MOBEpXHOCTU. IIpomecchl Ha MOBEPXHOCTU U B IPUIIOBEPXHOCTHBIX CIIOAX;
azIcopOIus U JecopOIHs; PEeKOHCTPYKIUS M perakcanus mopepxHocteid. OCHOBBI (U3MYeCKON
XUMHUHU HAHOCHCTEM.
OcHoBHBbIE IPO0JIEeMbI HAHOXHMHU
Brmusnue pa3mepa dYacTHIl Ha OCOOEHHOCTM HMX XHUMHUYECKUX CBOMCTB U PEAKIHMOHHYIO
cnocoOHOCTh. Pasmepubie 3pdextor. [IpoGaemMpbl yCTONYMBOCTH HAHOYACTHUI] M UX ACCOLIUATOB;
(akTopsl, 00ycraaBaMBarOmKUe cTa0UILHOCTh. CIIOCOOBI CTAOMIN3alMA HAHOYACTHII.
DYHKUMOHAJIbHbIEC CBOIICTBA HAHOMATEPHUATIOB
[TonynpoBonHukoBeie  HaHOMaTepuanbl. (OCOOEHHOCTH 30HHOW  CTPYKTYpPHl  METAJlJIOB
U TIOJIyTPOBOAHUKOB B HAaHOKPHUCTANINYECKOM COCTOSIHUM. VI3MeHEeHMe IIMPUHBI 3alpelieHHON
30HbI. OIlleHKa pa3MepOB HAHOYACTUL M3 CHEKTPAJIbHBIX JaHHBIX. KBaHTOBBIE BBIXObI
JIFOMUHECLIEHIUH JIJIS Psiia TOIYIIPOBOJHUKOBBIX HAHOCTPYKTYD.
TepmodieKTpuyecKre HaHOMAaTepualibl M HaHOMAaTepHalbl C BBICOKOM JIUAIEKTPUYECKON
MIPOHHULIAEMOCTHIO.
MaruuTHble HaHOMaTepuaibl. BiusgHuMe pazMepa YacTHLl Ha MAarHUTHBIE CBOWCTBA
beppomarneTnkoB. OCHOBHBIE MapaMeTphl, 3aBUCAIIME OT pasMepHoro ¢akropa. M3meHeHue
KOOPLUUTHUBHOM  CHJIBI C  yMEHBIIEHHWEM pa3Mepa MarHUTHOM  dvactuusl. llepexon
B CyleprnapamMarHuTHoe coctossHue. OneHka pa3Mepa HaHOYACTUIbl U3 JIAHHBIX [0 MarHUTHOMN
BOCIIPUMMYHUBOCTA. MarHUTHbIE CBOMCTBA AHU30TPOMHBIX HAHOYACTHII.
Mexannueckue cBoiictBa. IloBblIEHME NOPOYHOCTH HAHOKPUCTAILUIMYECKHUX  METAJUIIOB.
JlebexkTHOCTh BeIIECTBA B HAHOKPUCTAJUIMUYECKOM COCTOSHHH. [loBBINIEHHE TMIACTUYHOCTH
KEPAMUYECKUX MAaTEepUaJioB B HAHOKPUCTAJUIMYECKOM COCTOSHMM. HanomucneprupoBaHue
METOAOM CHIJIBHOTO J1e(pOpMaIlHOHHOT'O BO3/IE CTBUSI.
Baxueiimue 00/1acTH IPMMEHEHHSI HAHOMATEPUAJIOB
Hanocencopel. Hano- nu monekynsipHas anekTpoHuka. MoToHMKA. Y CTpoCTBA HA KBAHTOBBIX
TOYKAX — Jia3epbl, CBETOIUOMABL. DJEKTPOHHBIE MEXaHMYECKHE CHUCTEMBI. Y CTpOWCTBa IS
xpaHenust uapopmannu. Katanurnueckue cuCTeMBI.
Hanoxomnosuthsie matepuansl. Knaccudukanuss HaHOKOMITO3UTOB (IO XMMHYECKOW MPUPOJIE
MaTpHIbl, 10 GOpMe U XapaKTepy HAMOIHUTENEH U3 HaHOYaCTHIl). HaHOKOMIIO3UTHI monuMep —
HeopraHuyeckas HaHodacTula. HaHoyacTuiel B HEOPraHM4eCKUX MaTpULax.
buonornyeckue HaHomaTepuasibl. KocTh Kak OHOJIOTMUECKMH HAHOKOMITO3HMT. [lomaxossl
K TIOJy4EHHIO HAHOCTPYKTYp Ha OCHOBe Omomosekyn. KomrmiemMeHTapHOCTP M caMocOOpKa.
Heoprannueckue nHaHomaTepuaibl M OHOCOBMECTUMOCTh. McCmonb30BaHHWE HEOPraHUYECKUX
HAHOMATEPHUAJIOB JUISl JUArHOCTUKH, JIEHEHUS M JOCTaBKM JIEKAPCTBEHHBIX IpPENapaToB.
buorexHosnornu 1 HaHOMEIMIIMHA.
IIpou3BoacTBO HAHOMATEPHAIOB
PeiHOK HaHOMaTepranoB. IHHOBallMOHHBIE TEXHOIOTUU. IHAYyCTpHsl HAaHOMATEPUAIIOB.
4. Komnerenuuu, gopmMmupyembie B pe3yabTaTe 0CBOCHUS] TUCUMILIHHBI
o CHOCO0EH OCYIIECTBIISITh MOUCK, KPUTHUECKUN aHAIW3 U CUHTE3 HH(POPMAILIMH, TPUMEHSITh
CHCTEMHBII MOAXO/ IS peleHust moctaBieHHbIX 3a1au (YK-1).
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5. Ilnanupyemble pe3yabTaTbl 00y4eHUsI
B pe3ynbpTaTe 0CBOEHUS JUCLMILIMHBI CTYIEHT J0JIKEeH:

3Hamb:

o MECTO HAHOXMMHH U HAHOTEXHOJIOTHH B CHCTEME HAyYK;

o OCHOBHBIC TEOPETHYCCKUE ITOJIOKCHUS U TIOHATHS HAHOXHMMHH U HAHOTEXHOJIOTUH;

o CYIITHOCTh PEAKIIMI U IPOI[ECCOB, UCIOIb3YEMbIX B HAHOXUMUHU U HAH OTEXHOJIOTUH;

o MIPUHIIUATIBI ¥ 00JIACTH MCIIOJIH30BAHUS OCHOBHBIX METO0B HAHOXHUMHH M HAHOTEXHOJIOTHHU
(XuMHYECKUX, PU3UIECKHX).

ymems:

o MPUMEHSTH OCHOBHBIC MTOJIOKECHUS U TIOHSATUSI HAHOXUMHH U HAHOTEXHOJIOT U,

o YCTaHABIMBATH CBSI3b MEXIy CBOMCTBAMH U CTPYKTYpOil HAHOMATEPHAIIOB;

o BBISIBJIATH TECHYIO CBSI3b TEXHOJIOTMM H3TOTOBJICHHS M TIOCIEAYIOIICH SKCILTyaTaluu
HAHOCTPYKTYPHBIX MaTEPUAJIOB.

enademu:

o METOZ0JIOTHEN BBIOOpa METOAOB MOJIYUYEHHUS U HCCIIEIOBaHN HAaHOMATEePHAJIOB;

o HaBbIKAMU MX MPUMEHEHUS;

o OCHOBAaMH HAHOTEXHOJIOTHH KaK HAMPABJICHHUS MATEPUATIOBEICHHUS.

6. O0masi Tpy10eMKOCTb TUCIHILIAHBI:

3 3auernblie enunuIlb (108 gacos).

7. ®opMa KOHTPOJIsA:

[TpomexxyTouHas aTrecranus — 3a4et (7 cem.).

KpI/IMI/IHaJII/ICTI/I‘-IECKaH H TaAaMOKCHHAd SKCIIEPTU3A

1. MecTo qucuMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunmmna «KpuMuHanucTuyeckass 1 TaMOXKEHHas SKCIEPTU3a» BXOAUT B BAPUATUBHYIO
yacTh 0510ka b1 «/ucuummuae (Moayn)» Kak qucnuruinHa o Beicopy b1.B.J1B.09.02.

2. lenb ocBOCHUSI JMCHUILIHHBI:
o obecriedeHue (HOPMHUPOBAHUS TEOPETUUECKUX 3HAHUN B 00JIaCTH KPUMHUHAIUCTUYECKON U

TaMO>KEHHOW HKCHEePTH3bI IIPU PELICHUH NPOOJIeM U 3a1ad.

3. KpaTkoe coaep:kaHue I1MCUMUIJINHBI
Beenenne. Ilpeamer, cucrema M MeToAbl KPUMUHAIMCTUKU. VcTopus e€ CTaHOBIEHUS H
pa3BUTHS. YUeHHE 0 KPUMHUHAIMCTUYECKON UJIeHTH(UKALUK U AUarHOCTUKe. ['ocyjapcTBeHHOE
pEryavpoBaHUE BHEUIHEIKOHOMHMUYECKOH EeSITEIbHOCTH, OpPraHU3alMs TaMOXKEHHOIO Jela B
Poccuiickon ®@enepanuu, HHCTPYMEHTBI TAMOKEHHOU ITOJUTUKH, TAMOKEHHBIE IIPOLEAYPHI U UX
cneuu@uka B CHCTEME IIEpEMEILEHUS TOBapOB U TPAHCIOPTHBIX CPEJCTB, TaMOXKEHHBIN
KOHTpPOJIb 3@ TOBAapaMU U TPAHCIOPTHBIMU CPEACTBAMH, IIEPEMEIIAEMBIMU Y€pPE3 TaAMOKEHHYIO
rpanunyy. llenn u 3a1auu TaMOKEHHOHN DKCIIEPTU3bI, OPraHU3aLMs U MPOBEIECHUE TaMOXKEHHBIX
OKCIEPTU3 DPANIMYHBIX BHJOB, TAMOXEHHAsl JKCIEPTU3a IIPOAOBOJIBCTBEHHBIX TOBApOB,
TaMOXKEHHasl dKCIIEPTH3a HEMPOJLOBOJIbCTBEHHBIX TOBAPOB.

4. KomnereHuuu, popMupyembie B pe3yJbTaTe 0CBOCHUSA IUCHUIIUHBI:
o CIIOCOOEH OCYILIECTBIATh MOMCK, KpUTUYECKUH aHAINU3 U CUHTE3 UH(OpMaIuK, IPUMEHSTh

CHCTEMHBIH MTOJIXO/ IUIsI peLIeHNUs IocTaBieHHbIX 3a1a4 (YK-1).

5. IliianupyemMble pe3yJibTaThl 00y4eHUs1

B pe3ynbpTaTe 0CBOEHUS JUCLMIUIMHBI CTYAECHT J0JIKEeH:

3Hamb:

o OCHOBBI TAMOXKEHHOI'0 J1€J1a U TAMOYKEHHOI' 0 peryiaupoBanus B PO;

o CTPYKTYpPY TaMO>KEHHBIX OPraHOB U UX (PyHKIUY;

o MHCTPYMEHTHI TAMOKEHHOM! MOJINTUKH, TAMOXEHHBIE MPOLEAYPbl, OCHOBBI OCYIIIECTBJICHUS
TaMO>XEHHOI'O KOHTPOJISI M COCTABJIEHUs TAMOKEHHBIX dKCIEPTU3 IO Pa3IMYHBIM IPyIIam
TOBapOB;
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o CYILIHOCTb TaMO>KEHHOM 3KCHEPTU3bI, KIaCCUPUKAINIO, 00BEKThl U CyOBEKThI 3KCIIEPTHU3HI,
HOpMaTHBHOE 00€CIeueHNuEe TaMOKEHHOM IKCIIEPTU3bI, METO/bI TAMOXKEHHOMN 3KCIIEPTHU3bI,
HOPAJOK MOJATOTOBKM M O(GOPMICHHS aKTa SKCIEPTU3bl, OCOOEHHOCTU HKCHEPTH3BI
OT/IENIbHBIX TPYIII TOBAPOB;

ymembs:

o paboTaTh C HOpPMATUBHBIMU JJOKYMEHTaMH B 00J1aCTH TAMOXKEHHOI'0 J1eNa;

®  [IPUMEHATH HOPMATUBHO-IIPABOBBIE AKThl, OTHOCAILIMECS K OCYIECTBICHUIO

npo¢eccuoHaNbHOM J1eTEIbHOCTH;

e  paboTaTh C HOPMATHBHBIMHU TOKYMEHTaMH B 00JIACTH TaMOXEHHOT'O JIefa.

enademo:

. HaBbIKaMU CaMOCTOSITEIbHON paboThI C  KOMMEpPYECKUMU JOKYMEHTaMH,
COIIPOBOXKJIAIOIIMMHU  TOBapbl M TPAHCIOPTHBIE CPENCTBA, IE€pEMEIIAeMbIe 4epes
TaMOYKEHHYIO I'PaHHIly TAMO>KEHHOI' O CO03a;

J HaBbIKAMU COCTABJIEHHsI SKCIEPTHBIX 3aKJIIOYEHUH B cdepe TaMOKEHHOro [ena HpU
OCYILECTBICHUH TAMO>KEHHOT'O KOHTPOJIA.

6. O0masi Tpy10eMKOCTb TUCHHUILIAHBI:

3 3auerHbie equnmibl (108 yacos).

7. ®opMa KOHTPOJISL:

[TpomexyTouHas aTTecranus — 3a4et (7 cem.).

IIpakTHYecknii Kypc HempephIBHOTO caM000Opa30BaHUs

1. MecTo cuMnaIMHbI (MOyJisl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMmbl
HucuumrHa «IIpakTudeckuii Kypc HenpepbIBHOIO €aMO00Opa3oBaHMs» BXOIUT B

BapuaTUBHYI dYacTh Onoka bl «Jlucuumiauabel (MOJY/IM)» Kak IUCIUIUIMHA IO BBIOOPY

b1.B.JIB.10.01.

2. lesab ocBOEHHMS IMCUMILINHBI:

o dbopMHUpoBaHWE Yy CTYIEHTOB 3HAHWH, YMEHHA W HABHIKOB [0 OCHOBAaM HAay4HO-
UCCIIeIOBATENbCKOW pabOoThl, €€ OpraHu3alMid W METOAMKHA NPOBEIECHHUS BO BpEMs
o0yueHus B By3e, B JaJbHEHIIEH mpodecCHoHaNbHON 1eITeThHOCTH.

3. Kparkoe coaepxaHue TUCHUIINHBI

MeToao/10ru4ecKke OCHOBbI HAYYHOI'0 MCCJIEeJ0BAHUSA

Bunel HaydHBIX HccleqoBaHUM B LelNOM M B oOpa3oBaHUHU. Peduekuus B uccieqoBaHUU

U NpaKTHYECKOM JesATenbHOCTH nenarora. HayuHoe uccnenoBanue B oOpazoBaHuu. OCHOBHBIE

MPOTUBOpEUHsT M TpoOJeMbl, HAy4yHOro uccienoBanus. OrnpeaeneHre BapUAHTOB JIOTUKU

Hay4YHOI'0 HCCIIeOBaHUsA, (OPMYIMPOBOK OOBEKTa W mpeameTa. PackpbiTue ujeu, 3aMmbiciia

U ymeHue (GopMyJIMpOBaTh BapuUaHTHI TUIIOTE3bl HccienoBaHus. OmpeneneHue U paspaboTka

OCHOBHBIX IMOHATUM W KaTE€ropui, ONPENENSIOUX CYTh HMCCIEIOBAaHMs. YYacTHE B Hay4dHO-

HCCIIeIoBaTeIbCKOM paboTe.

[Ipupona u QyHKIMH, TEOPETHUYECKHE OCHOBBI U MPOOJEMaTHKAa COBPEMEHHBIX HaY4HbIX

uccieoBaHUH B oOpa3oBaHMM. VICTOUHMKM M yCIOBHSL HCCIEIOBATENbCKOIO IIOMCKA.

Opranuzanus ONBITHO- IOMCKOBOW HCCJIENOBAaTENbCKOM paboTel B 00pa3oBaTENbHBIX

yupexaeHusx. KoMmiekc MeToj0B Hay4HOIro UCCIe10BaHUs

Kinaccnpukanuss MeToq0B HAYYHOro MNoO3HaHMsA: ¢uiaocodckue, o0leHAyYHBbIE,

YaCTHOHAYYHbIE, JUCHUIIMHAPHbIE U MeKIMCUMILIMHAPHbIE METOAbI U MOIXO0/AbI

TeopeTndyeckne M NPAKTHYECKHE METOJbl HAYYHBIX MCCIACAOBAHMN. Y4yacTHE B HAy4YHO-

npakTuueckux koHpepeHuusax. KypcoBoil mnpoekt kak (¢opma yuyacTMss B Hay4dHO-

uccienoBatenbckoi  pabore. CTpyKTypa HaydHO-HCCIENOBATEIHLCKOW pabOThl  CTyIEHTA.

CocraBnenue 1miana padOoThI, COCOOBI HATUCAHHS TEKCTa, CIOCOOBI M TEXHUKA IIUTUPOBAHUS.

Criiib M37OKEHUsSI Hay4dHBIX cooOmieHui. IloAroroBka mpe3eHTaIluu HCCIIeI0BaTEbCKON

paboTsl, opopmiieHue TabIHII, CIOCOOBI MPEACTABICHUS PE3YIbTATOB HAYYHBIX HCCIEIOBAHUIA.
4. Komnerenuuu, popMupyembie B pe3yJbTaTe 0CBOCHUS N CHUIIHHBI:

o CnocobeH yNpaBadATb CBOMM BpEMEHEM, BBbICTpauBaTb U peaJn30BbIBAThb
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TPaeKTOPUIO CaMOPa3BUTHUs HAa OCHOBe NMPHUHIUIOB 00pa30BaHUs B TeueHUe BCEU
*ku3Hu (YK-6).

5. llnanupyemble pe3yJabTaThl 00y4eHuUst

B PE3YIbTATC OCBOCHUA NUCHUIIIMHBI CTYACHT AOJIKEH:

3HAmMb»:

BUJIbl HAYYHBIX UCCJIC/IOBAHU;

OCHOBBI METO0JIOTMU HAYYHOT'O U MCUXOJOT0-IMEeAarornyecKoro uCcCaeqoBaHms;

METO/Ibl HAYYHOI'0 UCCIIEI0BaHUS (SMIIUPUYECKHUE, TEOPETHUECKHIE, MaTeMaTHYECKHE,
JIOTUYECKUE);

MpaBuJIa OPraHU3aIMy UCCIE0BATEIIbCKOIO SKCIIEPUMEHTA;

OCHOBHBI€ ITO/IXO/Ibl B HAYYHO-UCCIEA0BATEILCKOM paboTe (CHCTEMHBIH, 1eSITebHOCTHBIM,
CHHEPreTUYECKUM, aKCHOJIOTUYECKUM, aKMEOJIOTHYECKUH U T.1.);

pe3yJIbTaT HAyYHOI'O0 UCCJIEIOBAaHUS KaK 11€JIhb HAYYHOTO TTOMCKa;

STUYECKHME HOPMbl W  TpaBWIa  OCYHIECTBIECHUS  IICHUXOJIOTO-TIEeJaroruueckoro
HCCIICIOBAHMS.

ymems:

MPUMEHSTH HayYHbIE METO/IbI B X0/1€ HAYYHOI'0 M TIeJarOrM4eCKOoro UCCIIeA0BaHUS;
pa3pabaTeiBaTh IPOrpaMMbl  HAy4YHOTO, TI€AarOTMYECKOr0o ¥  ICHUXOJOTHYECKOTO
AKCIEPUMEHTA;

MCIOJb30BaTh Pa3HOO0Pa3HbIE METOJUKU HKCIIEPUMEHTAIHLHOTI'O UCCIIEIOBAHUS;
OPUMEHSTh METOAbl H3Y4YEHHs] Hay4dyHOW, Y4eOHOH U METOAMYECKOH JHTepaTyphl,
apXUBHBIX IOKyMEHTOB;

oopMIIATE pe3yJIbTaThl HAYYHOTO TPY/Ia;

aHAJIM3UPOBATh W OLIEHUBATh PAa0OThI B KOHTEKCTE II€Iaroru4ecKoro HCCIeqOBaHUS
C TOYKM 3pEHUS METOJOJIOTMYECKOW HayKH, 0Opa3oBaHUS U B HCCIEIOBATENbCKON
JIeSITeIbHOCTH.

énaoemu:

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEN, TOHUMATh €€ CMBICI U TPAMOTHO €0 ONIEPUPOBATh;
MOHMUMAaTh OCOOCHHOCTH COBPEMEHHOM METONOJIOTMYECKOW CHUTyalluh U  YMETb
MPECTaBUTh XapaKTEPUCTUKY COBPEMEHHBIX TEHACHIMI B 0O0JaCTH METOJOJIOIHHI
Y HAYYHO-HMCCIIE0BATEIbCKOM NeSTeNbHOCTH;

IPaMOTHO BJIaJIETh UCCIIEA0BATEIbCKUMU MIPOLIENYPAMHU;

BJIaJIETh METOAOJOTHYECKUM alllapaToM 3HaHUM, KaK MpH MPE3eHTAlud COOCTBEHHOI'O
MCCIIEZIOBAHHUS, TaK U B MPOIIECCE IKCIEPTU3BI JTI0O0r0 HAYYHOTr'0 UCCIIEOBaHUS;

6. O0masi Tpy10eMKOCTb TUCHMILINHBI:

1 3auerHas eqununa (36 yacos).

7. ®opMa KOHTPOJISL:

[TpomexxyTouHas aTrecranus — 3a4er (5 cem.).

Ilcuxosorust JMYHOCTH

1. MecTo nucuunjanHbl (MOayJisi) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl
Hucnunmmaa  «IIcuxonmorus JIUYHOCTHY BXOAMT B BapuUaTUBHYIO dYacTh Onoka bl

«Iuctummmael (MOayJIM)» Kak AucuuiuiHa o seidopy b1.B.JIB.10.02.

2. lleab ocBOEHMSI AMCIHUTIIHMHBI:

chOpMHUPOBATH Yy CTYICHTOB IMPEACTABICHHE O MCUXOJOTHH JUYHOCTH — TEOPETHUECKOM
U TPaKTHYECKOW O00JIACTM YEIIOBEKO3HAHHWS, HANpPaBJICHHOW Ha  HMCCJICIOBAHHE
3aKOHOMEPHOCTEH (DYHKITMOHMPOBAHUSI HOPMAIBHOTO M aHOMAJIBHOTO PAa3BUTUS JTMYHOCTH
B IIPUPO/IE, OOIIECTBE ¥ HHINBH/IyaIbHOM XU3HEHHOM ITyTH YEJIOBEKa.

3. KpaTkoe coaep:kaHue I1MCUMIJINHBI

Teopuu JUIHOCTH
Memooonozuueckue npuHYUNbL NCUXOIO02UU TUYHOCHIU
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MeTtononoruss Kak Teopusi HaydyHoro Merona. OcoOEHHOCTHM TO3HABATENbHOW CUTYalMH
UCCJIEZIOBAHUS JIMYHOCTU. [IpHMHIMI CHUCTEMHOCTH: YPOBHM, KOMIIOHEHTBl U MEXAaHHU3MBbI
CTPYKTYpPHOH OpraHusaiuu JMYHOCTU. [IpHHIMI aKTUBHOCTH M MOAXOJ b, PACKPBIBAIOIINE 3TOT
npuHIuI. [IpuHIMN pa3BuTHs: AETEPMUHAHTHI, YPOBHU U CTaIUU PA3BUTHUS JIMYHOCTHU, TIPUHIIUTI
CyObEKTa, MPUHIUI JAETEPMHUHU3MA, MPUHIMI €IUHCTBA TEOPHH, SKCIIEPUMEHTA U TMPAKTUKU.
Teopuss kak QopmMa HaydHOTO T[IO3HAHHUA TNCHXUYECKOW peanmbHOCcTH. Crernuduka
MICUXOJIOTUYECKON Teopur. UMIIMIMTHAS KOHIENIUSA. DKCIUTMIIUTHAS KOHIETILIUH.
Knaccuueckuii ncuxoananus u e2o moouguxayuu

Knaccuueckuit ncuxoanamu3 3. ®@pelina. Ananmutuueckas ncuxosioruss K. FOnra. Ctpykrypa
ncuxuki. [Tonstue apxeruna u ncuxudeckor GpyHkiuu. MuauBuayanus u ee atansl. [logxoas! k
TUIIOJIOTUH TMYHOCTH. MHuBuayanbHas ncuxonorus A. Annepa. UyBCTBO HEMOTHOLIEHHOCTU H
KOMIUIEKC HEIOJIHOLIEHHOCTH.

Koznumuenoe nanpaenenue 6 meopuu 1uynocmu

Teopust mona K. JleBuna. Teopusi nuyHOCTHBIX KOHCTpYKTOB Jk. Kemnu. 3akoH HaydeHus.
Teopust onepanTHoro o0ycnoBiuBanus. CXOACTBO M pa3ivyuus TEOPHH HAyueHUS U COIMAIbHO-
KOTHUTUBHOM Teopuu. OOydeHue nyreM HaOIOIeHHS.

T'ymanucmuueckasa ncuxonozus

OCHOBHbIE NPUHIUIIBI TYMaHUCTHUECKON ncuxosnoruu. Teopus nuuHocTHBIX ueptT ['. Onnopra.
Teopus camoaktyanmsanuu A. Macinoy. Ilonstue camoakrtyanu3zanuu. Mepapxus MOTHMBOB 110
Macnoy. Teopus K. Pomkepca u mNOHATHE KOHIPYSHTHOCTH. IIpUHIUMIIBI JIMYHOCTHO-
LHEHTPUPOBAHHOMN IICUXOTEpaAUU.

Omeuecmeennas NCUX0102UA TUYHOCIU

[IpobGsiemMa MUYHOCTU B OTEUECTBEHHBIX IMCHUXOJIOTMYECKUX ILIKOJaX: KYJIbTYPHO-HCTOpPUYECKAs
teopust JIL.C. Breirorckoro, Tteopusi agestenbHocty A.H. JleonTheBa, ¢dumocodcko-
ncuxonoruyeckast teopust C.JI. PyOunmreiina. [Ipobnema yenoBeka B Tpyaax b.I'. Ananbesa.
OTHouIeHUE KaK enuHuIa aHanu3a JuaHocTH mo B.H. Msacumey. [Tonstue ycranosku no [[.H.
V3nanze. HoBble TEHIEHLMH WCCIEAOBAaHUA JIMYHOCTHU B OTEUECTBEHHOW IICUXOJOTHHU.
[IpobiieMa MoOpanbHOrO pa3BUTHUS JUYHOCTU. MccieqoBaHMsS TPENCTAaBICHUN O TOPSAOYHOM
yenoBeke. llcuxonorus moHumMaHus W mpobiieMa MpaBabl M JDKU. VccienoBaHue JTUYHOCTH
noxuioro denoBeka. IlcuxocemanTnka co3HaHus. MeToj pPEKOHCTPYKIHMH CyObEKTHBHBIX
CEMaHTUYECKUX MpocTpaHcTB. [IpobiemMa HHUIIMATHBEI M OTBETCTBEHHOCTH JTMYHOCTH.
NuanBuAyalbHO-NICHX0J0THYEeCKHEe 0COOEHHOCTH JINYHOCTH

Temnepamenm Kak 6a308a: Xapaxkmepucmuxa JTUYHOCMU

Kpatkass  ucropusi  uccieqoBaHus  TeMIEpaMeHTa:  TymopajbHble,  COMaTHYECKHUE,
NCUXO(PU3UOJIOTUYECKIE U TCUXOJIoTHYecKkue Teopuu. (OCHOBHBIE IIKOJBl TEMIIEpaMEHTA.
Pe3zynbTatel pa3paboTku mpoOieMbl TeMIEepaMeHTa B OTEUECTBEHHOW TIICHMXOJOTHU U 3a
pyoexom. TpexxommonentHas Teopus [lnomuna. MccnenoBanue 1eTCKOro TeMiepaMeHTa.
ImouuonanbrHan Heu3Hs TUYHOCHMU. 3AUUMHOE U Co8ladalouiee nogeoeHue

Onpenenenne osmoumi. Buapr smoumii. Teopum smouunil. Heilipodusunonorunueckuid,
JKCIIPECCUBHBI M 4YYBCTBEHHBIM acHeKThl 3Mounuil. BanentHocts sMonmii. CTpax W ero
OpUYUHBL 3amuThl U UX QyHKUUU. [IpuMUTUBHBIE U 3pesbie GOPMBI 3aIMUTHOTO MOBEACHHUS.
CoBnaznaroniee noBeIeHUE U €ro CPAaBHEHHUE C 3aLUTHBIM.

A-konuenyua: nonoeaa u 2enoeprnan udenmuunocms. CoyuanvHvie npeocmasnenHus
JAuYHOCMU

Camoco3HaHHE KakK MpOLECC M pe3yiabTaT. S-KOHLENUMs Kak pe3yJbTaT CaMOCO3HAHUS.
Camoorenka, oopa3 S u camoyTBepKaeHHe JUYHOCTU. [losIoBast HAEHTUYHOCTh U MpodjieMa ee
dopmupoBanus. ConmanbHble TpencTaBieHus. ConManbHOE MBINIJIEHHE M €ro MPOIEAYpHI:
mpobJieMaTH3aIus, penpe3eHTaIs, MHTEPIPETAIS U KaTer Opr3aIusl.

Bonesas pezynayua nuunocmu

I'ereponomuble Teopuu Boiau. AddexkTuBHas Teopus BOJM. Teopun aBTOHOMHOW BOJIM:
MOTHBAIIMOHHBIN MOAXO0M (BOJS KaK MUpPOBas CUJia; BOJI KaK HayalbHbII MOMEHT MOTHBALUU
JIEHCTBUS; BOJIS KaK CIIOCOOHOCTH MpeojoiieBath mpensatctBusi). [logxom cBoOoaHOrO BHIOOpA,
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peryiasuuoHHbld noaxoa. BoneBoe u npousBoisibHOE AeiicTBue. BosieBas perynauust IMYHOCTH.
Hapyuenne BoneBoro KOHTpOJIs.
4. Komnerenuuu, gopmupyembie B pe3yabTaTe 0CBOCHUS JUCUMILIHHBI
® CIOCOOCH YINpaBisATh CBOMM BpPEMEHEM, BBICTpAMBATh U pPEAJIM30BBIBATH TPACKTOPHIO
CaMOpa3BUTHUS Ha OCHOBE MPUHITUIIOB 00pa3oBaHus B TeueHue Beei xu3nu (YK-6).
5. llnanupyemble pe3yabTaThl 00y4eHuUst
B pe3ynbTaTe 0CBOECHUS TUCUUIIIMHBI CTYAEHT J0JIKEH:

3Hamb:

° OCHOBHBI€ TICUXOJIOTUYECKUE TEOPUH JTMUHOCTH ;

ymems:

° aHAJM3UPOBATh JIMYHOCTh M (AaKTOPbl PA3BUTHS JIMYHOCTH HA OCHOBE Pa3IMYHBIX
TEOPETUYECKUX BO33PCHHUIA,

é1a0emo:

° OCHOBHBIMH MOHSITHSIMH [ICHXOJIOTHH JUYHOCTH, HABBIKAMHU CaM OaHaJIn3a.

6. O0masi Tpy10eMKOCTb TUCHMILINHBI:

1 3auerHas eqununa (36 yacos).

7. ®opMa KOHTPOJIA:

[TpomexxyTouHas aTrecranus — 3a4er (5 cem.).

IIcuxosorus caMopeanu3ialn, CaMOaAKTyaJIu3aluu

1. MecTo nucuunjnHbl (MOayJisi) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl
Hucnunmmaa  «llcuxonorust  camopeanu3anuu,  CaMOAKTyalM3allMu»  BXOAUT B

BapuaTtuBHYI0 dacTth Onoka bl «Jluctnummuael (MOAynM)» Kak IUCIUIUIMHA 1O BBIOOPY

b1.B./IB.10.03.

K wucxonueiM TpeOoBaHUAM, HEOOXOAMMBIM JJIsI HW3ydyeHUs AucuuiinHbel «llcuxonorus

camopeajn3aliM, caMoaKTyaJu3alun», OTHOCITCS 3HAHMS, YMEHUS U BUIbl AESATEIbHOCTH,

chOpMHUPOBAHHBIE B TIPOIIECCE U3YUEHUS JUCITUTIIINH
2. lesab ocBOEHMS IMCUMILINHBI:

o dbopMHUpoBaHHE Yy CTYIECHTOB OPHUEHTAIMM HAa CaMOIO3HAHME M CaMOpEaM3alHui0 U
BOCIUTaHUE HEOOXOIMMOW JUIsi H3TOro KyJbTYypbl, OIHUpAIOIIECNcsl Ha OBJIAJCHUE
TEOPETUYECKUMH 3HAHUSMU HAayK O YeJIOBEKE, BKJII0Yasi 3HaHUsI O HAyKe CAaMOCO3HAHUS U
caMopeaTu3aIiy JINIHOCTH.

3. Kparkoe coaepxaHue TUCHUIINHBI

Beenenue. Ilenw, 3amaun U mpakTHUeckoe 3HadeHue Kypca «llcuxomorusi camopeanu3anuu

muaHOCTHY». CyOBeKT U 00BEKT caMOIO3HaHus U caMopeann3anuu. CylnHOCTh caMOpeaTn3alii.

Ctpykrypa  camopeanu3anuu.  COOTHOUIEHHE  CAMOIO3HAHHUS,  CAMOBOCHUTAHUS U

camopeann3aluy JMYHOCTA. MeToIbl caMOpeanu3aii JHIHOCTH.

4. Komnerenunu, ppopmupyembie B pe3yibTaTe 0CBOCHHUA AMCIMILINHBI

o CHOoCO0EH OCYIIECTBIISITh MOUCK, KPUTHUECKUN aHAIN3 U CUHTE3 HHPOPMAILINH, TPUMEHSITh
CHCTEMHBII MOAXO I pelieHust mocTaBiaeHHbIX 3aaa4 (YK-1).

5. Ilmanupyemble pe3yJabTaThl 00y4eHust
B pe3ynbTaTe 0OCBOCHUS TUCIUTIIIMHBI CTYACHT 10JIKEH:

3Hamy:

o OCHOBHBI€ TTOIXO/IbI U TIOHSITHS, OTPAXKAIOIINE ACIIEKThI CaMOpeaTU3aliy JTUYHOCTH,

o OCHOBHBI€ TPUHITUIIBI K METOBI CAMOpPEATU3AIUN JTMIHOCTH;

o CTPYKTYpY U COJIep>KaHHE CaMOpean3allli;

o METOJIMKH MCCIEeIOBaHUsI cCaMOopean3aluy;

o METOJIUKH MMOCTPOCHUS UHINBUIYAILHOTO TYTH CaMOpeaIn3allii JIMYHOCTH;

o METOIbl ¥ TIPUEMBI IPOBEICHUS TPEHUHTa IMYHOCTHOTO POCTA.

ymems:

o MIPUMEHSTh TICHXOJIOTMUECKHE 3HAHUS B OOIIEHUH U TPOPECCHOHAIBHON JeATENHHOCTH;
o MPUMEHSITh METOIMKH U3YYCHUS cCaMOpealii3allii JTMYHOCTH;
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® BBI6I/IpaTB HanboJiee ONTHMalbHBIE OyTH YJIYUHICHUSA TICUXOJIOTMYCCKUX ImoKa3aTeliek
caMopeaair3al JUIHOCTHU,

° OKa3bIBaTh Y(PPEKTUBHOE BIUSHUE HA JIUIl, HMEIOIINX IICHXO0JOTHYECKHUE 3aTPYIHCHUS.

e1a0emo:

° OBJIaJICHHE 3HAHUSMH IICHXOIMarHOCTHKY MTOKa3aTeJIe caMopean3aluu;

° MPUOOPETEHHE CIIYIIATEeIIIMU 3HAHUN, TPAKTUIECKUX YMEHUI U HAaBBIKOB
caMopeaTu3aIyi.

6. O0masi Tpy10eMKOCTb TUCHHUILIUHBI:

1 3auerHas equnuia (36 yacos).

7. ®opma KOHTPOJISL:

[TpomexyTouHast arTecrarus — 3auet (5 cem.).

XUMHKO-IKOJIOTHYEeCKHE MP00.JieMbl epepadoTKH OPraHMYeCKUX BellecTB

1. MecTo nucuunInHbI (MO1YJisl) B CTPYKTYpe 00pa3oBaTe/IbHONH NPOrpaMmbl

JucuunnmuHa « XMMHUKO-3KOJIOTUYECKUE MTPOOIEMBbI TepepaboTKU OpraHUYeCKHX BEIIEeCTB »
BxouT B 0ok DT/ «DakynpratuBbl» Kak auciummmaa OT/J1.01.

2. lesb ocBOEHHMS IMCUMILINHBI:

o dbopMupoBaHHWE Yy CTYACHTOB 3HAHMW 1O NPUPOAOCOEPEraroluIMM TEXHOJOTHSIM B
MPOMBILIUICHHOCTH, OOOCHOBAaHHMIO pEUICHWH Juisi  oOecredeHus  3KOJOrHYecKon
0€30MacCHOCTH XUMHUYECKUX MPOU3BOJICTB.

OcHOBHBIE pa3fenbl Kypca BKIIOYAeT: HOPMATHBHBIE TpeOOBaHUS K OKOJIOTMYECKOM

0e30MacHOCTH  XMMHUYECKHUX  TPOU3BOJACTB;  HM3yYE€HHE  TMPOIECCOB M allapaTos,

MpeAHa3HAYEHHBIX ISl OYMCTKH OTXOAAIIMX ra30B MPOU3BOACTBA OPraHMYECKUX BEUIECTB U JUIs

YTUJIM3ALUU TBEPABIX U KUIKUX OTXOJ0B.

3. KpaTkoe coaep:kaHue I1MCUUIINHBI

BBenenne B kypc. IloHsarue o wmanooTxogHOM u 0€30TXOAHOM TexHOJOruu. (OCHOBHBIC

HaIpaBJIeHUS] B €€ Pa3BUTHH (CO3/aHHMe W pa3paboTKa MPUPOAOCOEpErarlx TEXHOJIOTHH,

WCIOJB30BAHUE OTXOJOB - BTOPUYHBIX MAaTEPUAIBHBIX PECYpCOB B  MaTepHAIbHOM

MPOU3BOJCTBE, KOMIUICKCHAs TMepepaboTka ChIpbs). 3aJayd dKOJOTUM W HOPMATHUBHBIC

TpeOOBaHMS K YKOJIOTHYECKOW 0€30MacHOCTH TPOU3BOICTBA OPIraHUYECKUX BEIIECTB.

Paznen 1. Meronsl u anmapatbl JJsi OYMCTKH W OOE3BPEKMBAHUS Ta30BBIX BHIOPOCOB.

Knaccudukanus MeTogoB M amnmapaToB JUisi 00€3BPEKMBAHMS Ia30BbIX BbIOpocoB. OuuncTka

OTXOJAILIMX I'a30B OT a3p030Jieil. MeToabl KaTAIMTHYECKON U TEPMHUYECKON OYMCTKH OTXOASIINX

ra3oB. [ OMOreHHBII U T€TEPOTreHHBIN KaTaiu3 Ha MpUMEpe MOTYYEHUS] OPraHMYeCKUX BEUIECTB.

BricokoremneparypHoe obe3BpexrBaHue ra3oB. CoBpeMeHHbIE TEHIEHIIMU OYMCTKH CTOYHBIX

BOJI, COJlepKal1e OpraHUYEeCKU e 3ar pSI3HUTEIH.

Paznen 2. IlpuponocOeperaroniyie TEXHOJIOTUU B IPOMBIIIUIEHHOCTH (Ha TpUMEpe XUMHUUYECKOU U

METaJTypruuecKoi 0Tpaciu).

HNcTouyHnKM BO3HUKHOBEHHMS TBEPIABIX OTXOJOB B MAaTEpPUAIBHOM MPOU3BOACTBE. MeTombl

MOJATOTOBKH M TEpepadOTKH TBEPABIX OTXOJO0B. XHWMHKO-IKOJIOTMYECKHE ACIEKThI TITyOOKOM

nepepaboOTKH  TOpPIOYUX  TOJIE3HBIX  HMCKOMAEMbIX OPraHMYECKOTO  TMPOUCXOXKACHUS —

KayCTOOHOJIHUTOB.

4. Komnerenuuu, gopmupyembie B pe3yabTaTe 0CBOCHUS JUCUMILIHHBI

° CIOCOOEH OCYIIECTBIISTh MOUCK, KPUTUYCCKHH aHAIM3 U CUHTE3 HH(OPMAIIUU, TPUMEHSATh
CHCTEMHBIH IMOAXO/ IS PEIleHus mocTaBieHHbIX 3a1a4 (YK-1);

° Croco0eH aHaTM3UPOBATH U HHTEPIIPETUPOBATH PE3YIbTAThl XUMHYECKUX DKCIEPHMEHTOB,
HaOmoaeHuit u u3mepennii (OITK-1);

° CIOCOOEH TPOBOJUTH C COOJIIOJICHUEM HOPM TEXHHKH O€30MacHOCTH XUMHUYECKHUM

OKCIIEPUMEHT, BKJIIOUYasi CHHTE3, aHAIM3, M3yYCHHE CTPYKTYpPbl M CBOWCTB BEILECTB U
MaTepHasoB, HCCIeI0BaHMe mpoiieccoB ¢ ux yuactuem (OITK-2);
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L4 crnocoden NPUMCHATH PAaCYCTHO-TCOPECTUICCKUEC METOABI IJIA U3YyUYCHUSA CBOICTB BCIIICCTB
" MMPOLCCCOB € UX y4aCTHEM C HMCIIOJIb30BAHUCM COBpeMeHHOﬁ BEIUUCIUTEILHON TEXHUKU
(OIIK-3);

o Croco0eH MCMOJb30BaTh CYIIECTBYIOUIME MPOrpaMMHbIE HPOAYKTHl U MH(OPMaLMOHHbBIE
0asel JaHHBIX IJId pCIICHUA 3a1a4 HpO(i)eCCHOHaJII)HOI;'I ACATCIbHOCTH C YYE€TOM OCHOBHBIX
tpeboBanuii nudopmanronnoi 6esomnacuoctu (OITK-5);

° CrocoOeH TPENCTaBIATh PE3yIbTaThl CBOCH pabOThI B YCTHOW M NMHUCBMEHHOH ¢dopme B
COOTBETCTBHH C HOPMAMH W MpaBUJIAMH, MPUHATHIMU B MPOPECCHOHATEHOM COOOIIECTBE
(OIIK-6);

o croco0eH BBIOMpATh W UCIOJIB30BATh TEXHUUECKHE CPEACTBA M METOABl MCIBITAHUH IS

pelIeHus] HCCIeOBaTeNbCKUX 3aJad XHMHUYECKOH HaIlpaBJIEHHOCTH, IOCTAaBIEHHBIX
crieruanucTom 0osiee Boicokoit kBamupukanuu ([TK-1);

o croco0eH OKa3bIBaTh MH(GOPMAIMOHHYIO MOIICPKKY CIIEIHATHCTaM, OCYLIECTBIISIONIUM
Hay4YHO-HccienoBarenbekue padotsl (ITK-2).

S. Ilnanupyemble pe3yJibTaThl 00y4eHUs!
B pe3ynbpTaTe 0OCBOCHUS TUCHHUILIUHBI CTYIEHT J10JIKEeH:

3Hamo:

o HKOJIOTUYECKUE MPHHIMIBI MepepadoTKH U MPOM3BOACTBA OPraHMYECKUX MaTepHUalioB,
OCHOBHBIE METOJbl M TEXHOJOTWYECKUE MPOIECCHl OYUCTKH, YTUIM3ALUHU, PEKyIepalnun
OCHOBHBIX 3arpS3HEHUN TPOMBIIIJICHHOCTH (XUMUYECKON U METaJLTypriuuecKoi);

ymembu:

o UACHTU(UIUPOBATh HWCTOYHUKMU BBIICTICHHS 3arps3HSIONIMX BEIIECTB XUMHUYECKOU
oTpaciu ¥ Jpyrux (aKTOpOB BO3ACUCTBUS Ha OKPYXKAIOIIYI MPUPOAHYIO Cperdy,
00OCHOBBIBATh PEIICHUs I 00eCIedeHHsT SKOIOrHUeCKOi 0e30MacCHOCTH TPOU3BO/ICTB

e1ademo:

o MOHATUHHO-TEPMUHOJIOTMYECKUM ~ ammapaToM B 00JIaCTH  HpHPOAOcOeperarommx
TEXHOJIOTMH B MPOMBIIUIEHHOCTH U HaBBIKAMU CaMOCTOATEIbHOW paboThl ¢ y4eOHOI,
HAay4YHOM U CIPABOYHOM JINTEPATYPOU 10 YKA3aHHOW TEMATHUKE.

6. O0masi Tpy10eMKOCTh TUCHHUILIUHBI:

1 3auerHas eqununa (36 yacos).

7. ®opMa KOHTPOJIA:

[TpomexxyTouHas aTrectanus — 3a4er (5 cem.).

IKOJIOTUSA YeJI0BeKa

1. MecTo nucuunIuHbI (MO1YJIsl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMmbl

HucuunnuHa «Oxosorusi 4venoBeka» BXoauT B 0ok DT/ «DakynbTaTHBB) Kak
qucuumumaa OTJ1.02.

2. lesb 0cBOEHHMS IMCUMILINHBI:

o ObecrneunTh YCBOGHHE CTYJEHTAMH Y4eOHOW MUCIUIUIMHBI «DKOJIOTHS YeTIOBEKa» B CBSI3U
¢ nmpobiremamu (GOPMHPOBAHHUS HACEJEHUS M CpeAbl KU3HU ueloBeKa, (GOpMHUPOBAHUS
COBPEMEHHBIX COLIMOIKOJIOTMYECKUX 3HAHUM.

3. KpaTkoe coep:kaHue IMCUMIJINHBI

MecTo  3KOJIOrMH  4YEJIOBEKa B  CHCTEME HayK. AKCHOMBI  JKOJOTMM  4YEJIOBEKa.

AHTPOIIOAKOCUCTEMBI — OOBEKT UCCIeNOBaHus JKOJOruu. OOIIECTBEHHOE 3I0pOBbE H

couualibHble ucciaenaoBaHus. OOpa3 KM3HM M KAuecTBO JKM3HU HaceneHus. Mcropuueckas

aHTponodKkoyorus. OCOOEHHOCTH MUOHEPHOTO OCBOCHUS TEPPUTOPHUH. [ OpojicKHe U pypaibHbIe

TEPPUTOPUU. DKOJOTMYECKOE M CAHUTApHOE HOPMHpPOBaHHME. AHTPOMNOIKOJIOIHYECKHE

MPOOJIEMBI: IPOTOBOILCTBEHHAS, BOCHHAS, STTUEMHUOJIOTHYECKHE.

4. Komnerenuuu, gopmMmupyembie B pe3yabTaTe 0CBOCHUSI JUCUMILIHHBI

o crocoOeH Cco3[aBaTh M MOMJICPKUBATH 0€30MacHBIC YCIIOBUS KU3HEICATEILHOCTH, B TOM

YKCIIe TIPU BOSHUKHOBEHHUHU Ype3BbluaiiHbix cutyarnmii (YK-8);
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croco0eH OKa3blBaTh MH(OPMALMOHHYIO MOJACPKKY CIIELHUATMCTaM, OCYIECTBIISIFOIINM
HayJYHO-HCcienoBarenbekue padotsl (ITK-2).

5. IliianupyemMble pe3yJibTaThl 00y4eHUs1
B pe3ynbTaTe OCBOCHUS TUCIHUILUIMHBI CTYICHT 10JIKEeH:

3Hamb.:

OCHOBHBIC ITOHATH n 3aKOHOMCPHOCTH COHI/IaHLHOﬁ OKOJIOTHUH, riao0aabHEBIE

COILIMOIKOJIOTUYECKHE TMPOOJIeMBbI, TYTH TMepexoja dYeJIOBeUeCTBA K YCTOWYUBOMY
Pa3BUTHIO.

ymemp:

KPUTHUYCCKH AHAJIM3UpPOBATH TEKCThI, KJ'IaCCI/I(l)I/IHI/IPOBaTI) n CUCTEMAaTU3HNPOBaTh

uH(popMaIuIo, H3jJaraTh y4eOHBI MaTepHal B 00JacTH AMCHMIUIMH IO 3KOJOTUHU U
HPUPOONONb30BAHUIO.

enaoemn:

HaBbIKaMH MCTOAAMH JIOTHYCCKOI'0 aHalli3a pa3If9HOro poJaa Cy>KI[€HPII7[, HaBBbIKaMH

HY6J'II/I‘IHOI71 peuu, apryMmEeHTalluu, CITOCOOHOCTBIO HCITOJIb30BaTh TCOPCTUYCCKUC 3HAHUS B
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH.

6. O0masi Tpy10eMKOCTh TUCHMILINHBI:

1 3auernas enqununa (36 yacos).

7. ®opMa KOHTPOJISL:

[TpomexxyTouHas aTrecranus — 3a4er (4 cem.).
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