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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHasi npogdeccuoHasbHasi o0pa3oBaTelbHAs MNPOrpaMMa BbICLIEIO
o0pa3oBaHusi — MNporpaMMa NOATOTOBKHM CHeHHAJHMCTOB (gajee — mporpamma
cnenuagurera, OOIl cmenmanurera), peanusyeMass B COOTBETCTBHH C (elepaibHbIM
roCy/IapCcTBEHHBIM 00pa30BaTEeNIbHBIM CTaHJAPTOM BBICHIET0 00pa3oBaHus (eaepaabHbIM
rOCYJapCTBEHHBIM OIOJUKETHBIM 00pa30BaTEIbHBIM  YUPEKICHUEM BBICHIETO 00pa3oBaHUs
«Poccuiickuii  XMMHMKO-TEXHOJIOTUYeCKuid yHuBepcuteT wuMenn J[.M. MennaeneeBa» 1o
cnequanbHocT  04.05.01 @ynnameHTanbHas W [pUKIaJHAas XHMUS, CIELHMATU3aLUsA
«OpraHuueckas XUMHA», NPEICTaBIsIeT COO0OW KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK
o0pa3oBaHMs, OPraHM3AMOHHO-TICAATOTHUECKUX YyCIOBUH, (opM aTrecTanuu, KOTOPBIA
NpEJICTaBICH B BUJE OOIIEH XapaKTEpUCTHUKU MPOrpaMMbl CHEIUAIWTETa, Y4eOHOro IIIaHa,
KaJeHJapHOro YydeOHOro rpaduka, pabo4yMx NpPOrpaMM AUCLUUIUIMH, HPOTPaMM MPAKTHUK,
OLICHOYHBIX CPEJICTB, METOJUUYECKIX MaTepUasoB.

1.2 HopmaTuBHbIe JOKYMEHTHI JJsl Pa3padoTKH NPOrpaMMbl CHENHATHUTETA IO
crenuanbHocTd 04.05.01 dynnaMeHTanbHas U MPUKIIAIHASE XUMHUSI COCTABIISIOT:

- ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

- [Tpuka3z MwunoOpuaykun Poccum ot 12.09.2016r. N 1174 «OO6 yTBepKaeHUU
denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENBLHOIO CTaHAApPTa BBICIIETO OOpa3OBaHUS IO
cnenuanbHocT  04.05.01 dyHaameHTaJbHasi M NpUKJaAHaA  xumMusA  (YpOBEHb
crnenuanuteta)» (mamee — ®I'OC BO mo cnenuansHocTH 04.05.01 @DyHIaMeHTAJbHAs W
NPUKJIAHAS XUMHS (YPOBEHb CIICIHAINTETA));

- [Tpukaz MunuctepctBa o6pasoBanus u Hayku PD ot 19.12.2013 r. Ne 1367 "O6
yrBepxkaeHun [lopsaka opraHuzanuu M OCYIIECTBICHUS OOpa30BATENbHOM ACSTENBHOCTU IO
o0Opa3oBaTeNbHBIM TPOTpaMMaM  BBICHIETO 00pa3oBaHUsT - MporpaMmam OakajaBpuara,
porpaMMam CrhelHranuTeTa, IporpaMMaM MarucTparypsl'.

1.3 O0mas xapakTepuCTHKA NPOrPaMMBbI CHIEHHATHUTETA

Leabi0 mporpaMMsbl CHEeNHMAJUTETA SBISCTCS CO3JaHUE IS OOYYAIOIIUXCS YCIOBUH
JUIs TIPUOOpETeHUs] HEOOXOIUMOro JJIsi OCYLIECTBICHHS MPO(EeCCHOHAIBHOW NesTeIbHOCTH
YPOBHSI 3HAHWUH, YMEHHIA, HABBIKOB, OIBITA JCATEIBHOCTA U TOATOTOBKU K 3alIUTE BBITYCKHOM
KBaJTM(PHUKAIIMOHHOIN paboThI.

[Tonyuenue obOpazoBaHusi MO 00pa3OBATENBLHOW MPOTrpaMMeE BBICIIErO 00pa3oBaHUS —
nporpaMMe CHeluaiuTeTa JIOMYyCKaeTcs TOJBKO B 00pa30BaTENbHOW OpraHM3allid BBICIIETO
00pa3oBaHus U HAYYHOM OpraHu3aluu (Jajiee — opraHu3aIms).

OOyuenne 1o o00pa30BaTENbHOM MporpaMMe BBICHIETO OOpa30BaHUS — MPOrpaMMe
crenuanuTeTa B 00pa3oBaTelbHON OpPraHu3aliy OCYHIECTBISIETCS B OYHOM (popme o0OyueHusl.
O6bem mporpammbl crnenuanuteTa coctaBiser 300 3adeTHBIX eauHUI] (Janee — 3.€.) BHE
3aBHCUMOCTH OT (hOpMBI OOYUYEeHHUS, TPUMEHSIEMBIX 00pPa30BaATENBHBIX TEXHOJIOTHH, peaTn3anu
IporpaMMbl CHEIMAJIUTETa C MCIOJIb30BaHUEM CeTeBOMl (opMbl, peanu3aluu MPOrpaMMbl
CHENHaINTETa 10 WHANBHYyaTbHOMY y4eOHOMY TUIaHY, B TOM YHCJIE YCKOPEHHOTO 00Y4eHUSI.

Cpok mosyueHust oOpa3oBaHMsA 10 TNPOrpaMMe CIEHUAIUTETa: B OYHOM Qopme
o0y4YeHHsI, BKJIIOUas KaHUKYJBI, MPEJOCTABIIIEMbIE IMOCIe— MPOXOXKICHHUS TOCYIapCTBEHHOU
UTOTOBOW aTTECTallMH, BHE 3aBUCHMOCTH OT IPHMEHSEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHI
COCTaBJIIAET 5 JIeT.

[lpu peanmuzamuu TpOrpaMMBbl  CHEIHATUTETa OpPTaHWU3allUs BIOpPaBe IPHUMEHSTH
3IIEKTPOHHOE 00YUYEeHHE U JUCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.

[lpu oOyyeHMHM NHIl C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 370OPOBBS DIIEKTPOHHOE
oOyyeHHe W JUCTAHIMOHHBbIE OOpa30BaTEeNbHbIE TEXHOJOTHHM JIOJDKHBI IPEIyCMaTpUBATh
BO3MOKHOCTH IPHEMa- Iepeaud HHPOPMAIUU B TOCTYITHBIX IS HUX (popMax.



Peanuzanus mporpaMmsbl CieIMAIUTETa BO3MOKHA C UCTIOIb30BAHUEM CETEBON (POPMBI.

OOpasoBarenbHasi JEATEIBHOCTh 10 IPOTrpaMMe CHEIHMATIMTETa OCYIIECTBIISIETCS Ha
rOCyIapCTBEHHOM s3blke Poccuiickoit ®denepauuu, €Cild HWHOE HE OIPEAECIEHO JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM OpPIaHH3aLMH.

CTpyKkTypa NpOrpaMMBbl CIEHUAINTETa BKIIOYACT 00s3aTelIbHYIO0 4acTh (0a30BYyI0) H
4acThb, POPMUPYEMYIO YUaCTHUKaMU 00pa30BaTeNbHbIX OTHOIIEHUH (BapUaTHUBHYIO).

D10 obecnedrnBaeT BO3MOXHOCTh pPEANM3ALMU MPOTPaMM CIICHHUAIUTETa, HUMEIOIIUX
Pa3IMYHYIO CIIELMAIU3ALUI0 B PAMKaX OJHOIO HAIIPABJICHUS.

[Iporpamma crienuanuTeTa COCTOUT U3 CIEAYIOIIUX OJIOKOB:

binok 1 «Jlucuumiusael (MOIYJIM)», KOTOpBIM BKIIOYAET AMCHUUIUIMHBL (MOZYIH),
OTHOCAIIMEeCS K 0a30BOM 4YacCTH MPOTpamMMbl, W JAUCHUIUIMHBI (MOJAYIH), OTHOCSIIUECS K €€
BapMaTUBHOU 4aCTH;

bnok 2 «IIpakTuku», KOTOpPbIH B TMOJIHOM OOBEME OTHOCHUTCS K BapHUATHBHOM YacTu
IIPOrpPaMMBl;

bnok 3 «l'ocymapcTBeHHas HWTOrOBas arTeCcTalUs», KOTOPBHIH B TOJHOM oOOBbeMme
OTHOCUTCS K 0a30BOM YacTM MNporpaMMbl U 3aBEpIIACTCS IPUCBOCHHEM KBaTU(UKALMH,
YKa3aHHON B IEpeYHE HaIpaBJIEHUN IIOJrOTOBKM BBICIIEr0 OOpa3oBaHMs, YTBEPKICHHOM
MunncrepcTBoM 006pazoBanus U Hayku Poccuiickoit deneparuu.

CTpykTypa nporpaMmsbl cieHaJInuTeTa
(13 cootBercrByromniero ®I'OC)

CtpyKTypa mporpaMmsl CIICIHATUTETA OO0BeM mporpamMMeI
CTECMAINTETA B 3.€.
broxk 1 Jucuuminzel (MO1yn) 243-246
bazoBas uactb 186-204
B ToM umcne aucuuIUIMHBL (MOAYNH) CHEIHMATH3AIHA 39-66
(pu HAJTMYKUN)
BapuaTtuBHas yacte 42-57
brnok 2 [TpakTuKH, B TOM YHCIIE HAYYHO-UCCIEA0BATENbCKAS 45-51
pabora (HH1P)
ba3oBas yacTp 18-27
BapuaTtuBHas yacth 24-27
brok 3 ["ocymapcTBeHHAs! HTOTOBAs ATTECTAIUS 6-9
ba3oBas yacTp 6-9
O06beM nporpaMMBbl CIEUATATETA 300

JucuumiauHel (MOAYNIH), OTHOCSIIMECS K 0a30BOM YacTH MNpOTpamMMbl CIIELUATIUTETA,
SBIISIIOTCST 0053aTENIbHBIMU JUIsI OCBOEHUS 00YYaroLMMCs BHE 3aBUCUMOCTH OT HAIlPaBJICHHOCTU
(mpodusist) mporpamMmsbl CEIHANIMTETA, KOTOPYIO OH ocBauBaeT. HaGop maucuurumma (Momynei),
OTHOCALIMXCSA K ©0a30BOM wYacTW NpPOrpaMMbl CHELHUATUTETa, OpraHU3alus OIpesenserT
camMoCTOsITeIbHO B oObeMme, ycraHoBieHHOM HacrosmiuMm @OI'OC  BO, ¢ yuerom
COOTBETCTBYIOLIEH (COOTBETCTBYIOIIUX) NPUMEpPHON (MPUMEPHBIX) OCHOBHOH (OCHOBHBIX)
o0Opa3oBaTenbHOI (00pa3oBaTeNbHBIX) IPOrpaMMBbI (IPOTpamMmm).

JMcuuIuimHel (MOyaH) 1o GuiIocopuu, HICTOPUN, HHOCTPAHHOMY SI3bIKY, 0€3011aCHOCTH
KU3ZHENICITSIIbHOCTH PEaTn3yIoTCsa B paMKax 0a30Boi yactu brioka 1 «JluctumiauHel (MOTYIIN)»
nporpamMMbl  cienuanurera. OO0beM, colepKaHHEe M TOPSJIOK peaau3alMd  YKa3aHHBIX
JTUCIUIUINH (MOZYJIeH) OnpeaessstoTcsl OpraHu3alrel caMoCTOSITENBHO.

JucuumuinHel (MOAYNN) 10 (PU3UUECKON KyJIBTYpe U CIIOPTY pEaTu3yIoTCs B PAMKaXx:

- ©0aszoBoit yactu bioka 1 «/lucuumumusl (MOAyNIH)» MPOrpaMMBbl CIELHUATUTETa B—
o0beme He MeHee 72 akaJieMMUYeCKUX 4acoB (2 3.€.) B 0uHOM popme oOydeHus;




- SJIEKTUBHBIX TUCIUIUIMH (MoIynei) B oObeMe He MeHee 328 akaJeMHYeCKHUX 4acoB.—
VYka3aHHbIE aKaJIeMUYECKHUE 4Yachl SBISIIOTCS OOs3aTENbHBIMU ISl OCBOEGHUS M B 3.€. HE
HIEPEBOJATCS.

Jucuumiueel (MOIyau) 1Mo (QU3NYECKONW KYJIbTYpe U CIIOPTY PEalu3ylOTCs B MOPSJIKE,
YCTaHOBJIEHHOM opraHusanueil. /s MHBanMAOB M JMII C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pPOBbsl OpPraHU3alMsl YCTAaHABIMBACT OCOOBIA MOPSAOK OCBOCHHUS AMCLUHUIUIMH (MOIyJei) Mo
($U3MUeCKOil KyIbType U CIIOPTY C YU€TOM COCTOSIHUS MX 37J0POBBSI.

JucuumiuHel (MOJIYNN), OTHOCSAIIUECS K BAPUATUBHOW YacTU MIPOTPAMMBI CIICLIUATIUTETA,
U TPAKTHKH OIPENeNAIOT HAampaBlIeHHOCTh (mpoduiib) mporpamMmsl cnenuanurera. Habop
JUCIHUIUIMH (MOJyJIel), OTHOCSIIIMXCA K BAapUAaTHUBHOW YacTH IMPOrpPaMMBbI CHEIUAINTETa, U
IPAKTUK OpraHMU3alMsl OIpPENEseT CAMOCTOATEIbHO B O0bEME, YCTaHOBJIEHHOM HACTOSILIUM
®dI'OC BO. Ilocne BriOOpa 00yyaromuMcsl HampaBJICHHOCTH (TIpoduiis) mporpamMmbl, HaOOp
COOTBETCTBYIOIUX JUCLMIUIMH (MOJYyJIEH) U MPAKTUK CTAHOBUTCS 00sI3aTENIbHBIM JJI1 OCBOCHMS
00yJaronuMcs.

B bBmox 2 «lIpaktukm» BXOAAT YydeOHAas ¥ TPOMU3BOJACTBEHHAs, B TOM YHCIE
peIIUIUIOMHAs, TPAKTUKH.

Tun yyeOHON NMpakTUKU — IMPaKTUKA 10 IMOJIYYEHUIO MEPBUYHBIX NPO(ECCHOHATbHBIX
YMEHHMI U HAaBBIKOB, B TOM YHCII€ IEPBUYHBIX YMEHHI U HABBHIKOB HAyYHO-HMCCIIEI0BATEIbCKOU
JESITEIIbHOCTH.

CrniocoOslI poBeieHus1 y4eOHON MPaKTUKH:

- CTallMOHApHas;

- BbIE3THASI.

Tunel NpoN3BOICTBEHHON ITPAKTHUKHU:

- MPaKTHUKa MO MOJYYEHHUIO0 MPO(PECCHOHANBHBIX YMEHHUHN M OMbITa MPoQeccuOHAIbHON—
JESTENIbHOCTH (B TOM YHCIIE TEXHOJIOTHMYECKas MPAKTHKA, MeJarOrHuecKas MpaKkTUKa);

- Hay4YHO-HCCIeIoBaTeNbcKas padora.

[IpenaumuioMHass  mpakTUKa  TPOBOAWTCS  JUIS  BBINOJHEHHS  BBITYCKHOU
KBAJTHM(UKAIIMOHHOMN pabOTHI U SBISETCS 0053aTEBHOM.

[Ipu pa3paboTke mporpaMm CcrelnuaInuTeTa OpraHU3alus BHIOMpPAET THUIBI MPAKTHK B
3aBUCUMOCTH OT BHUJA (BUIOB) JEITEIBHOCTH, Ha KOTOPBIM (KOTOpHIE) OpPHUEHTHUPOBAHA
nporpamma crnenuanurera. OpraHu3anus BIpaBe MPEAYCMOTPETh B MPOrpaMMe CIEHHUATUTETa
MHBIE TUIIBI IPAKTUK JOMOJHUTENBHO K ycTaHOBJIEHHBIM HacTosiiuM OI'OC BO.

YyeOHass ¥ (UIM) MPOU3BOJCTBEHHAS MPAKTUKH MOTYT MPOBOJIUTHCS B CTPYKTYPHBIX
MOJIpa3/IeJIEHUsIX OpraHu3allu.

Breibop MecT mpoxokIeHUs MpakTUK Uil JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3/10pOBbsl MPOU3BOJUTCS C YYETOM COCTOSHUSL 37J0pOBbSl OOydarommxcss M TpeOOBaHUM IO
JIOCTYITHOCTH.

B bnok 3 «locymapcTBeHHass WTOroBasi aTTECTAIMS» BXOIUT 3alllUTa BBIMTYCKHOM
KBaTM(UKAIIMOHHOM paboThl, BKIIOYas TOJATOTOBKY K MpOLEAype 3alluThl U TMPOIEAypy
3aIlUTHL.

IIpu pa3paboTke nOporpaMMbl  CHELHATUTETa OOyJaromuMcs — oOecrednBaeTcs
BO3MO>KHOCTh OCBOEHUS JUCLMIUINH (MOAYJe) 1o BEIOOPY, B TOM YHUCIIE CIIELUATbHbBIE YCIOBHS
UHBAJIUAAM U JIMIIAM C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0pOBbs, B 00beme He MeHee 30
MIPOIICHTOB 00beMa BapuaTUBHOMN yactu bioka 1 «/[ucuumimuael (MoTynn)y.

KonnuecTBO yacoB, OTBEJEHHBIX Ha 3aHATHUS JIEKIIMOHHOTO THNA, B 1eJoM no bioky 1
«luctmmmHabl (MOTYJIN)» JOJIKHO COCTaBIATh He Oosiee 50 MPOIIEHTOB OT OOIIET0 KOJUYECTBA
4acoB ayJUTOPHBIX 3aHATHUM, OTBECHHBIX HA pealin3aluio JaHHOTo bioka.

1.4 TpeOoBaHus K NOCTYNAIOIEMY
TpeOGoBanus K TOCTYyMaromeMy ONpeAeioTcs: (eaepaabHbBIM 3aKOHOIATEIbCTBOM B
oOmactu oOpaszoBaHus, B ToM uyucie llopsakom nmpuema Ha oOydeHHe MO 0Opa3oBaTEIbHBIM



mporpaMMaM BBICIIET0 00Opa3oBaHUS — MPOrpaMMaM CIICIHATUTETa Ha COOTBETCTBYIOIIUI
y4eOHBIN TO/I.

2 XAPAKTEPUCTHUKA ITPO®PECCUOHAJIBHOM NEATEJILHOCTH
BBIITYCKHHUKOB, OCBOUBIINX ITPOT'PAMMY CIHHEIMAJIUTETA

2.1 Obaactb npogeccHOHATbHOI 1eATeJIbHOCTH BBITYCKHUKA
BbInycKHMK, OCBOMBIIMN IPOrpaMMy CIELUAJINTETa, B COOTBETCTBUM C BUIAMH
npoeCCHOHATILHON JeSITeIbHOCTH, Ha KOTOpBIE OPHUEHTHPOBAHA IpOrpamMMa CIEIHaINTEeTa,
TOTOB pelaTh Cleayole NpodecCuOHaIbHbIE 3a1a41:
— HCCIEJOBAaHWE XMMMUYECKHUX IIPOLIECCOB, IPOUCXOMALIMX B MPUPOJE WIU
IIPOBOJIUMBIX B J1a0OPATOPHBIX YCIOBHSX;
— BBISIBJICHUE OOIIMX 3aKOHOMEPHOCTEH MX MPOTEKAaHUS M BO3MOXXHOCTH YIPABJICHUS
HMHU.

2.2 O6bexThI npodeccHoOHATbHOI 1eATeTbHOCTH BHINYCKHHKA

OObexTamu NMpo(hecCHOHAIBHON JESTeIbHOCTH BBITYCKHUKOB, OCBOMBIIMX MPOTrPaMMy
CHelaInTeTa, ABJISIOTC:

XUMHUYECKHE 3JEMEHTBI, IMPOCTbIE MOJIEKYJIbl U CIOXHBIE COEAUHEHUS B Pa3IMYHOM
arperaTHOM COCTOSIHUM (HEOpraHMYeCKHEe W OpraHWYecKUe BEIeCTBA M MaTepuaibl Ha HUX
OCHOBE), IOJIyYE€HHbIE B pe3yJbTaTe XUMHUYECKOTO CHHTE3a (J1a00paToOpHOro, MPOMBIIIIIEHHOTO)
WIN BBIJICIICHHBIE U3 IPHUPOTHBIX OOBEKTOB.

2.3 Buabl npogeccHoHAIbHOI 1eATeJbHOCTH BHINTYCKHUKA
Bunsl npodeccuoHanbHOM  JESATENBHOCTH, K KOTOPBIM TOTOBATCS  BBITYCKHUKH,
OCBOUBIILHE NPOTpamMMy CIIEUAIUTETA!
— HayyHO-HCCJe10BaTeIbCKas;
— Hay4yHO-TIPOM3BOJICTBEHHAS.

3. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA
ITPOI'PAMMBI CIIEHHUAJIMTETA

3.1. B pe3ynpraTe 0CBOEHMS YKa3aHHOM MPOTrpamMMbl CIELMAIUTETA BBITYCKHUK JOJKEH
00Ja1aTh CleayIKUMU 00IIeKyIbTYpHbIMU KoMrieTeHIusaMu (OK):

—  CIOCOOHOCTHIO K a0CTPaKTHOMY MBIIUICHHIO, aHau3y, cuHTe3y (OK-1);

— CIIOCOOHOCTBIO HCIMOJIb30BaTh OCHOBBI (MIOCOMCKUX 3HAHUM i1 (GOpMHpOBAHUA
MEpoBo33peHueckoi mosuimu (OK-2);

— CIOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE ATalbl U 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pa3BuUTHs 00IIecTBa I POpMUpOBaHuUs rpaxaanckoi nosuun (OK-3);

— CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI KOHOMMYECKMX 3HAaHMHA B pa3iMyHBIX cdepax
xu3HenesrensHoct (OK-4);

— CIIOCOOHOCTBIO HCIIONIb30BaTh OCHOBBI IPABOBBIX 3HAHWH B Ppas3IHuYHBIX cdepax
xusHenestensHoctu (OK-5);

— TOTOBHOCTBIO J€HCTBOBATh B HECTAHJAPTHBIX CUTYallUSX, HECTH COLHUAIBHYI0 U
STHYECKYIO OTBETCTBEHHOCTSD 3a npuHsAThie pemenus (OK-6);

— TOTOBHOCTBIO K CaMOpPa3BUTHIO, CAMOPEANU3ALNU, WCIOIb30BAaHUIO TBOPUYECKOIO
norennuana (OK-7);

— CrIOCOOHOCTBIO HCHOJb30BaTh METOJbl U CpelIcTBa (U3MUECKOH KyJIbTYpbl s
oOecrieueH s TIOTHOIIEHHOH colMabHO# 1 npodeccuonansHo# nestenpHocTr (OK-8);

— CIIOCOOHOCTBIO MCHOJB30BaTh MPUEMBl OKa3aHUs MEPBOM MMOMOIIM, METOJbI 3alUTHI B
YCIIOBUSX Ype3BbIuaitHbix cutyanuii (OK-9).



3.2. B pe3ynpTaTe OCBOEHMS YKa3aHHOM NMPOTrpamMMbl CIIELUAIUTETA BBITYCKHUK JTOJIKEH

obnanaTh cienyrommMu oodmenpodeccnoHanbHbiMu KomneTeHImsaMu (OI1K):

CHOCOOHOCTBIO BOCIPUHHMATH, Pa3BUBaTh M HCIIOJIB30BAaTh TEOPETUYECKUE OCHOBBI
TPAJMLIMOHHBIX U HOBBIX PAa3/I€JIOB XUMHUH IMPU PEUICHUH MPOPECCHOHANBHBIX 3a/1a4y
(OIIK-1);

BJIQJICHHEM  HAaBbIKAMH  XUMHYECKOIO  OSKCIIEPUMEHTa,  CHHTETHUYECKUMHU  H
AHAIUTUYECKUMHU METOJAaMU TOJy4YeHUS M HCCIEeI0OBAaHUS XMMUYECKUX BEIIECTB U
peakumii (OI1K-2);

CIIOCOOHOCTBIO HCIOJIb30BaTh TEOPETUUYECKHE OCHOBBI (DYHIAMEHTAJIbHBIX Ppa3JIeioB
MaTeMaTHKHU B (pU3KKH B ipodeccuonanbHoil aesreapaoctu (OITK-3);

CIOCOOHOCTBIO  pemIaTh 3aJa4d  NpOoEeCCHOHATIBHOM  JEATENPHOCTH HAa OCHOBE
UH(POPMALMOHHON U OHOIHOTpaguuecKoi KyabTypsl ¢ IPUMEHEHHEM WH(OPMAIIMOHHO-
KOMMYHHKAIIIOHHBIX TEXHOJOTHH M BBIUHUCIUTEIBHBIX CPEICTB C YYETOM OCHOBHBIX
TpeboBanuii nudGopMarronHoi oe3onacuoctu (OIMK-4);

CITOCOOHOCTBIO K MOUCKY, 00paboTKe, aHaIU3y HayYHOU MH(popManuu U GOPMYITUPOBKE
Ha UX OCHOBE BBIBOJIOB ¥ npeminoxenuit (OTTK-5);

BJIAJICHHEM HOPMaMH TEXHUKM O€30MacHOCTH ¥ YMEHHEM pealn30BaTh HUX B
71a00paTOPHBIX U TeXHOMOorn4Yeckux ycimopusx (OITK-6);

TOTOBHOCTBIO K KOMMYHHMKAIlUM B YCTHOM M NHCHbMEHHOM (opMax Ha PYCCKOM H
WHOCTPAHHOM SI3bIKaX JUIsl pelieHus 3a1a4 npodeccuonanbHou aestenapnoct (OI1K-7);
TOTOBHOCTBIO PYKOBOAWTH KOJJIEKTUBOM B cdepe cBoeill mnpodeccuoHaIbHON

JeATEIIbHOCTH, TOJIEPAHTHO BOCIIPUHHMATh COIMAJIbHBIC, STHUYECKHE,
KoH(peccroHanbHbIe U KyIbTypHbIe pasnnuus (OI1K-8)
3.3. BommyckHMK  JODKEH ~— 00namath  CIEAYIOUMMH  NPO(ECCHOHANBHBIMH

komnerenusimu (I11K):

B HAyYHO-HCCJIEI0BATEIbCKON JEATEIbHOCTH:

CHOCOOHOCTBIO TIPOBOANTH HAYYHBIE HCCIECIOBAHUS IO CPOPMYIMPOBAHHON TEMATHKE U
NOJTy4aTh HOBBIC Hay4HbIC U pUKiIaaHbie pe3yabTarsl ([TK-1);

BJIaJICHUEM HaBBIKAMU HCIOJIb30BaHUS COBPEMEHHOW ammapaTypbl NpH MPOBEJCHUU
HayuHbIX nccaenoBanuii (ITK-2);

BJIaJICHHEM CHCTEMOW ()yHIAMEHTAIBHBIX XUMHUYECKUX TMOHSITUH M METOIO0JIOTHYECKUX
aCIIEKTOB XUMUH, pOopMamMu U MeToaaMu HaydHoro rno3Hanus (I1K-3);

CIOCOOHOCTBIO IPUMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI MPHU 0OCYKIECHUU
noy4eHHbIX pe3ynbTatoB ([TK-4);

CIOCOOHOCTBIO TIPHOOPETATh HOBBIE 3HAHUS C MCIIOIB30BAHUEM COBPEMEHHBIX HAYUHBIX
METO/IOB W BIIAJICHHE UMM Ha ypOBHE, HEOOXOIMMOM ISl PEUICHHs 3a/1a4, UMEIOIINX
€CTeCTBEHHOHAYYHOE colepkaHue | BO3HHUKAIOIIMX  MpPHU  BBINOJHEHUH
npodeccronanbubix Gynkuuit ([K-5);

BJIaJICHUEM COBPEMEHHBIMH KOMIIBIOTEPHBIMU TEXHOJOTUAMHU TIpH IUIAHUPOBAHUU
UCCIICIOBaHMA, TIOTYY€HUH U 00pabOTKe pe3yIbTaTOB HAYYHBIX AKCIEPUMEHTOB, cOOpE,
00paboTKe, XpaHeHUH, TPEACTABICHHN 1 niepeaade HaydHoi nHpopmanuu (ITK-6);
TOTOBHOCTBIO TIPECTABIISTH IOyUYeHHBIE B HCCIEIOBAHUSAX PE3YJIbTAaThl B BU/IE OTUYETOB
Y Hay4YHBIX IMyOJMKAIUN (CTEHAOBBIX JOKJIAI0B, pedepaTroB u cTaTeit B MEPHOINUECKON
Hay4Hoi1 meyatn) (I1TK-7)

B HAYYHO-TIPON3BOACTBEHHON JEATEIBHOCTH:

BJIaJICHUEM OCHOBHBIMH XHMHYECKHUMH, (DU3MYECKMMH W TEXHUYECKHMHU aCTICKTaMHU
XUMHYECKOTO TPOMBINUIEHHOTO TPOU3BOJICTBA C YUYETOM CHIPhEBBIX M DHEPTETHUECKUX
3arpar (ITK-8);

BJIaJicHHEeM Oa30BBIMH TOHITHUSMH DKOJIOTUYECKOH XHMHH, METOAaMH Oe30MacHOTO
oOpamieHnss ¢ XUMHUYECKUMH MaTepHajaMid C Y4eTOM HX (DPU3MYECKMX W XUMHYECKHX
CBOMCTB, CIIOCOOHOCTBIO MTPOBOMTH OILIEHKY BO3MOXHBIX prckoB (I1K-9).



4 OPTAHU3ALIINA OBPA3OBATEJIBHOI'O ITPOLECCA
IIPU PEAJIMBALIUU ITPOT'PAMM CHHEIMAJIUTETA

4.1 O0mas xapakTepucTHKa 00pa30BaTeJIbHOM JesiTeIbHOCTH

OO0pasoBarenbHas A€ATEIBHOCTD 110 IPOrpaMMe CIIELUAINTETa IPEyCMaTPUBACT:

— TpOBEJCHHE YYEOHBIX 3aHATHH IO JUCHUIUIMHAM (MOAYIsSIM) B (opMe JIEKLHUH,
CEMMHAPCKUX 3aHATUH, KOHCYJIbTallMi, J1abOpaTOpHBIX paboT, HHBIX (QOpM 00yueHus,
IPEIYCMOTPEHHBIX YU€OHBIM IIAaHOM,

—  IIPOBEJEHUE NPAKTUK;

— TIPOBEJEHHE HAYYHBIX MCCIEJOBAaHMH B COOTBETCTBUM CO CHELMaIM3alen
IpOrpaMMbl CIIELUATUTETA,

— IPOBEICHHME KOHTPOJISI KaYyeCTBa OCBOECHHUS IPOrPaMMBbl CIEUAINTETA I1OCPEICTBOM
TEKYIIET0  KOHTPOJIA  YCIIEBa€MOCTH, IPOMEXKYTOYHOHW  aTTecTaluu  OOydarommxcs,
roCyJapCTBEHHON UTOTOBOM aTTeCTallui O0yJarouXcs.

4.2 YYyeOHBIN ILIAH NOATOTOBKH CIIELHAJINCTOB

VY4eOHbIii M1aH NOArOTOBKU CHEUAIINCTOB pa3padoTaH B COOTBETCTBUU C TPEOOBAHUSIMU
denepanbHOrO rocydapCcTBEHHOT0 00pa3oBaTeNbHOTO cTapaapta no crenuanbHocTu 04.05.01
OyHnaMeHTallbHAS W TNPUKIAJAHAS XUMUS, YTBEPKICHHOMY TIpHKa3oM MUHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoii @eneparuu ot 12.09.2016 r. Ne 1174.

B ydeOHOM rmiaHe oTOOpakeHa JOTHYecKasl IMOCIICIOBATEIIbHOCTh OCBOCHHS IHKJIOB U
paznenoB OOIl (maucUMIUIMH, TMPaKTUK), OOECHeurBAIOIMIUX (OPMUPOBAHUE KOMIETEHIIMM.
VYkazaHa o0miasi TpyJJOeMKOCTb JUCIUILIINH, MOJIyJICH, MPAKTUK B 3aYCTHBIX CAMHHIIAX, & TAKKE
uX 0011as ¥ ayAUTOpHAsI TPYJOEMKOCTh B Yacax.

Y4eOHBId MIaH  MOATOTOBKM  crmenuainuctoB 1o  crenuanbHoctd  04.05.01
OyHnamMeHTanpHas W OpUKIagHAs XUMUs, crnenuanu3anus —«OpraHuyeckas —XUMHSD)
MIPHAJIAraeTcsl.

4.3 KanenaapHusiii yueOHblii rpadpuk

IlocnenoBarenbHOCTh peanu3alii MPOrpaMMBbl CHELUAINTETa [0 roJaM U CEMeCTpaM
(BKJIIOYAsl TeOopeTHYecKoe OOydeHHe, MPaKTUKU, HAY4YHbIE HCCIIEOBaHMS, MPOMEKYTOUHBIE U
rOCyJapCTBEHHYI0 MTOTOBYIO aTTECTALMH, KaHUKYJbI) MPUBOAUTCA B KaJICHIApPHOM Y4eOHOM
rpaduke (MPHUIOKESHUE — KaJICHIAPHBIH y4eOHbII rpaduK).

4.4 AHHOTanMu paéoymuX NPOrpamMMm JIMCHHIIIMH
4.4.1 IncunninHbl 00s13aTeIbHOM YacTH (0230Bast 4acTh)
«Heopranuueckasi xumus» (51.5.01)

1. Heap AMCHUNIMHBI — OCHOBHOHM Ieibl0 Yy4eOHOUW aucHuIUiuHbl «Teopernyeckas
HEOPraHWYEeCKasi XUMHUSD» SBIISIETCSI O3HAKOMJIEHUE C COBPEMEHHBIMH MPEICTABICHUSAMH O
MOJICKYJIIPHBIX HEOPTaHUYECKHX COCIWHEHMSIX, MX MOJIEKYJISIPHOM U JJIEKTPOHHOM
ctpoenu. Ocoboe BHUMaHUE YIENAETCS PACCMOTPEHUIO0 BaXXHEHIIINX 3aKOHOMEPHOCTEH
CTPOCHHUSI ¥ PEAKITMOHHON CITOCOOHOCTH HEOPTAaHUYECKUX COCTMHECHHM.

2. B pe3yabTare u3yueHus AUCHHUILUIMHBI 00y4alOIIUiics MO MporpaMMe crenuaIuTeTa
JMOJIKEH:

O6nanaTh cIeayOUMMI KOMIIETCHIIUSIMU:
—  CIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHUIO, aHaIu3y, cuHTe3y (OK-1);
— CHOCOOHOCTBIO BOCHPHHHMATh, pPa3BUBaTh M HCIOJB30BAaTh TEOPETHUYECCKHUE
OCHOBBI ~ TPAJAMIIMOHHBIX ¥ HOBBIX pa3ACiOB XUMHUU TIPH  pEUICHUU
npodeccuonanbHbiX 3aaau (OI1K-1);



— BJIAJCHHEM HaBBIKAMH XHMHYECKOTO OSKCIICPUMEHTA, CHHTETHYCCKMMH |
AQHAIMTHIECKMMH METOIAMH TTOJYYEHHS M UCCIICIOBAHMS XUMHYECKUX BEIIECTB U
peakumii (OIIK-2).

Ymemn:

- 3HAaTb U YMETh AHAJIM3UPOBATH CBOWCTBA MOJIEKYJIPHBIX HEOPTaHMYECKUX
COCIMHEHUH B paMKax COBPEMEHHBIX IpeacTaBiienuit o merogax BC, MO;
- 3HATh OCHOBBI TEOPUU U MOJIOKEHUSI COBPEMEHHOM HEOPTAHMYECKOU XUMUMU.
Braoemw:
- MpeAcTaBlieHWEM 00 OCHOBHBIX TNPUHLUIAX CTPOCHHS U  PeaKIHOHHOU
CIIOCOOHOCTH HEOPraHMYECKUX COETMHEHUH,
- TMpeACTaBICHUSMU O BaXKHEHIIMX MPHUHIMIAX PEAKIMOHHOW CIIOCOOHOCTH
MOJIEKYJISIPHBIX HEOPIraHUYECKUX COEANHEHHUI;
3. KpaTkoe coaep:kanue TUCHUTIIUHBI

Mooyns 1. Beedenue.

XUMHS KaK CUCTEMa 3HAHUU O BEIIECTBAX — UX COCTaBE, CTPOCHUHM U XMMHUYECKOM CBA3U.
[Tpenmer u 3anaun xumuu. OCHOBHBIE 33J]aul COBPEMEHHOW Heopranuyeckoil xumuu. Kparkoe
onucanue monyins — 6epercs uz PI1J]

Mooy 2. Teopemuueckue ocHOBbL.

OCHOBBI XMMHMYECKOM TEPMOJMHAMHMKU. l-il M 2-i 3aKOHBI, CHUCTEMA, BHYTPEHHS
DHEPTHUs, PHTAIBIINSA, YHTPOIUS, paBHOBecHe. PacTBophl, (ha3oBbie paBHOBECHs, MpaBmiIo (a3
['u66ca. OcHOBHBIE TOHATHS O KHUCIOTHO-OCHOBHOM paBHOBecHU. OKHUCIUTENHHO-
BOCCTAHOBHUTEJIBHBIC PEaKIMU. DJIEKTPOJHBIA MOTEeHUIHAN. YpaBHeHue HepHcTa. Dmektponus.
CKOpOCTh XMMUYECKOHN peakuu. DHEPIus akTUBALIMH.

Crpoenue atoma. BonmHoBas GpyHKIus, KBaHTOBBIC YKCia. ATOMHbIE opOuTanu. [IpuHnummn
[Maymu. Xwumuueckuid snemeHT. Ilepmoanueckuit 3axkon /. Y. MenneneeBa, cTpykTypa
nepuoanueckor cuctemsbl (I[IC). OcHOBHBIE THUIBI XMMHYECKOW CBA3U. OCHOBHBIE MOHSTHS O
METOJIaX BaJICHTHBIX CBSI3€H U MOJICKYISPHBIX OpOUTaIeH.

KommiekcHble coeqMHEHus: oOle IMOHSATHA, HOMEHKJarypa, uzomepus. CTpoeHue
KOMIUIEKCHBIX COCIMHEHUH, TEOpUs KPUCTAUIMYECKOTO IOJIA. YCTOMYMBOCTh KOMIUIEKCHBIX
coenquHeHU. OCHOBHbIE MOHATUS Kpucraoxumuu. [lpocreiimme CcTpyKTyphl OMHApHBIX
CcOoeIMHEHUI. 30HHAs MOJIEb CTPOCHHUS TBEPABIX TEIl.

Mooynb 3. Xumus nenepexoOHbLX d1eMeHmO8.

Bonopon — nepssiit anement I1C, ero 1BONCTBEHHOE MOJNOXKEHUE. DIEeMEHTHI 1-1, 2-i 1
13-18-ii rpynn IIC. 3axoHOMEpHOCTH B HM3MEHEHHH JJIEKTPOHHBIX KOH(MUTYpalui, BEIWYHH
paznycoB, 3JIEKTPOOTPHULIATEIBHOCTH M DSHEPrUM HOHU3ALMN aTOMOB. THIIMYHBIE CTENEHU
OKHUCJICHHS. 3aKOHOMEPHOCTH B CTPOCHMM W CBOWCTBAaX OCHOBHBIX THUIIOB COEIMHEHM.
[TpuponHbIe cOeNMHEHNS, IOTyUYEHUE U IPUMEHEHHE. bronornueckas poss.

Mooy 4. Xumus nepexoOnvix s1eMeHmos.

Onementsl 3-12-if rpynn IIC. 3akoHOMEpHOCTH B H3MEHEHMHM 3JIEKTPOHHBIX
KOH(UTypaluii, BEJIMYUH PaJUyCOB, SHEPTUU HOHU3ALMH, XAPAKTEPHBIX CTENEHEW OKHCIIECHHUS,
KOOpJAMHAIIMOHHBIX 4ucesl aToMoB. [IpupoaHble coenMHEHHs, MOIYYEHHE U COINOCTaBIECHUE
Gu3NYECKUX W XUMHUYECKHX CBOWCTB MpOCThIX BemecTB. CTpoeHHE U CBONCTBA OCHOBHBIX
KOMILIEKCHBIX coequHeHni. buonornyeckas ponb. Ocobennoctu f-3meMeHToB.

Mooy 5. Cospemennbie npobiemvl HeOP2aHUUECKOU XUMUU.

Mertamnoopranuueckasi ¥ OMOHEOpPraHWYecKas XHMHSA. XHUMHS HECTEXHOMEPUUYECKHX
coenuHeHuil. Heopranmueckue MaTepuasibl.

4. O0beM y4eOHOM JUCHHUILINHBI

Buabl yueoHoli padoThl B 3E B akaem.
yacax
O01as TPyA10eMKOCTh JUCHUIIUHBI 110 Y4eOHOMY TUIAHY 14 504
KonrakTHas pa6ora (KP): 10 360,4




Jlexmn (Jlek) 2,5 90
[Tpaktuueckue 3arstus (I13) 2,5 90
JlaGopaTtopHsbie 3ansatus (J1ab) 5 180
CamocrositeasHas padora (CP): 2 72
KoHTtakTHas camocTosTenbHas pabota 1 0,8
CaMocCTOsITeIbHOE N3YUYCHHE Pa3/IeNIOB JUCIUTUINHBI 35,2
Buj koHTpoas: sx3amen (2) 2 71,6
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 14 378
KonTaktHas padora (KP): 10 270,3
Jlexmm (Jlek) 2,5 67,5
[Tpaxtrueckue 3ansatus (I13) 2,5 67,5
Jlaboparopusbie 3ansTus (J1ad) 5 135
CamocrositesibHas padora (CP): 2 54
KonrtakTHas camocTosiTenbHas pabora 1 0,6
CaMOCTOSITEeIPHOE U3YYCHUE PA3/ICIIOB TUCIIMIUTHHEI 26,4
Buja koHTpoOIs: 3K3aMeH (2) 2 53,7

«Hnocrpannblii 13b1k» (b1.5.02)

1. Heab aMcuumjMHbI — NnpHoOpeTeHne obydaromumucs oOIield, KOMMYHUKATUBHOU U
npo(ecCHOHANBHOM  KOMIETEHLIMH, YPOBEHb KOTOPBIX Ha OTJEIbHBIX JTamax
S3bIKOBOM MOJATOTOBKU HO3BOJISIET HCIOJIb30BATh UHOCTPaHHBIN A3BIK
MIPAKTUYECKU Kak B npodecCHOHANBHON  (ITPOM3BOACTBEHHOW W HAy4YHOM)
NeSITeNbHOCTH, Tak M Ui LeJei camooOpa3oBaHusl.

1. B pesyabrare M3yyeHHs AMCUMIIMHBI 00y4alOLIUiics N0 MporpaMMe crieluajaIuTeTa
J0JIZKeH 00/1a1aTh CJIeAYIOIMMH KOMIIeTeHIMAMU :

— TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEATU3allUM, MCIOIb30BAaHUIO TBOPYECKOTO
notenimana (OK-7);

— TOTOBHOCTHIO K KOMMYHHUKAllMM B YCTHOM M NHUCbMEHHOW (opmax Ha pPYCCKOM U
WHOCTPAHHOM SI3bIKaX JJIsl pelieHus 3a1a4 npodeccuonanbroit aestenbaoctu (OITK-7).

3namo:

- OCHOBHBIE CIOCOOBI ~ COYETAEMOCTH  JIEKCMUYECKUX €IMHMIL U OCHOBHBIE
CJIOBOOOpa30BaTeIbHbBIE MOJIEINH;

- PYCCKHE SKBUBAJIECHTbl OCHOBHBIX CJIOB U BBIPAKEHHUI peun B MPOIECCE MEKINYHOCTHOTO U
MEXKYJIBTYPHOT'O B3aUMOIEHCTBUS;

- OCHOBHBIE MIPUEMBI U METOJIbI peepUPOBaHMS U AHHOTUPOBAHMUSI IUTEPATYPHI;

- NACCUBHYI0 M AaKTHBHYIO JIEKCHKY, B TOM 4HCJE OOILICHAY4YHYI0 M CIEHUAIbHYIO
TEPMHHOJIOTHIO, HEOOXOIUMYIO /ISl pabOThI HaJl TUTIOBBIMU TEKCTaMH;

- IpueMbl pabOThl C OPUTHHATIBLHOMN JIMTEPaTYpOil HA MHOCTPAHHOM SI3BIKE.

Ymemo:

- paboTaTh ¢ OPUTHHAIBHON JIUTEPATYypOi HA HHOCTPAHHOM SI3bIKE;

- paboTaTh CO CIIOBapeM;

- BECTU MEPENUCKY HA U3YYaEMOM S3bIKE C LIEJIBI0 MEXINYHOCTHOTO U MEXKKYJIbTYPHOTO
B3aMMO/ICHCTBHS,

- BECTM  pPEUYEBYIO  JIEATENIBHOCTh  NPUMEHHUTEIbHO K  chepe  ObITOBOW  H
poQeCCHOHAIBHON KOMMYHHUKAITHH.

Bnaodemu:

-MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO U MEXKYJIbTYPHOI'O OOIIEHUS, HABBIKAMU
U YMEHHUSIMH PEUeBOM NEATETbHOCTH MPUMEHUTENBHO K cepe ObITOBON M MpodecCHOHATBLHOM
KOMMYHHKAIMH, OCHOBaMHU MyOIHYHOM peyun;




- OCHOBaMH peeprpoBaHus U AHHOTUPOBAHUS JIUTEPATYpPhl HA H3y4YaeMOM MHOCTPAHHOM S3BIKE.
3. Kpartkoe cogep:xaHue TUCHMILIUHBI:
Beenenue. IlpenMer m ponb uHOCTpaHHOro s3blka. Kparkue wucropuueckue cBefeHHUs 00
U3y4aeMoM s3bIKe. 3aJjaul U MECTO Kypca B IIOJIrOTOBKe OakajlaBpa TEXHUKU U TEXHOJIOTUH.
Mooyns 1. |.I'paMmmaTudeckue TpyIHOCTH N3Y4aeMOTI0 S3bIKa:
1.1 JInunble, IpUTSHKATENbHBIE U IPOYME MECTOUMEHHUS.
CripskeHHe I1aroja-cBs3KHU.
M3MeHeHue rnaroia-cBA3kKM B (Qopmax Hacrosmero BpeMeHH. OOpa3oBaHUE pPa3IUYHBIX
BUJIOBPEMEHHBIX (OpM C MOMOIIBI0 Triaroya-cBs3ku. OOpa3oBanwe W yrnoTpeOieHue ¢Gopm
[IaCCUBHOr0 3ayora. l3MeHeHue IJlarona-cBs3KM B pPa3IMYHbIX (opMax MPOUIEIIEr0o U
Oyayiero BpeMeHu. I maron-cBs3ka B OTpULATENbHBIX IPEIOKEHUSIX.

1.2 Tlopsanok cioB B npeiokeHuu. [IpsMoii mopsiok CJIOB YTBEPAUTEIBHOTO MPEIOKEHUS B
pPa3NMYHBIX BHUJIOBPEMEHHBIX (Qopmax. l3MeHeHHe TmopsaKa CJIOB B  BONPOCUTEIBHBIX
npeiokeHusx. [lopsaok ClIOB W MOCTPOEHUE OTPULATENbHBIX MpeniokeHnid. OMparudeckne
KOHCTPYKLMH.

Mooynw 2. |1.YTeHne TeMaTHueCKX TEKCTOB:

2.1. Beegenue B crieuanbHOCTh
2.2 1.1. MenpgeneeB
2.3. PXTY um. JI.1. Mennenecena
[TonsiTe O BUAAX YTCHUS Ha MpUMEpax TEKCTOB O Xumuu, /.U. Menoeneese, PXTY um, J.HU.
Menoeneesa.

AKTHBU3aIUS JIEKCUKU IPOYMTAHHBIX TEKCTOB.
Mooyns 3. |ll.1IpakTka yCTHON peuu IO TeMam:

3.1. «I'oBopuM 0 cebe»,

3.2. «Bropoze»,

3.3. «PaiioH, rze g KuBy».

MoHooru4eckast pedb 1o TeMe «o cede.
Mooyne 4. |.I'pammatnyeckue TpyTHOCTH U3y4aeMOro sA3bIKa:

4.1. Un¢punutus. @opmel napuauTHBa. [Ipogomkennsiii u nepdekTHpii ”HGUHUTHB. DyHKIIN
UHOUHUTUBA B mpeoxeHnu. OOpa3oBanue U ynorpeOieHne WHOUHUTUBHBIX 00OPOTOB THIIA
«CITIO)KHOE TMOJJIeKAIIEe» M «CII0KHOE JOMOJHEHHE». BapuaHTbl mnepeBoja MHPUHUTHUBHBIX
000pOTOB Ha PYCCKHI SA3BIK.

4.2. BunoBpemennsle (hopmbl rinarosoB. O0pa3oBaHHue MPOCTHIX, TPOAOHKEHHBIX, MEPHEKTHBIX
U neppeKTHO-TPOIOJIKEHHBIX BpeMeH. BonpocuTenbHble NPeIoKeHUs B pa3IMYHbIX BpEMEHaX.
OO6pa3oBaHue OTPUIIATEILHBIX (JOPM TJIaroJia B pa3InuHbIX BpEMEHAX.

Mooyne 5. |l.M3ydaromee uyTeHHe HAy4YHO-TIONMYJISIPHBIX TEKCTOB MO BBIOpaHHOM
CHEINAIbHOCTH.
ITpumepHas TemaTHka TekcToB: «DyHaaMeHTanbHast XUMUSI M Hay4dHbIE MeTObI», «[IpuknanHas
XUMUSIHA IPOU3BOICTBEY.

Mooynw 6. |1l. IIpakTrka ycTHON peuH 1o Teme
6.1. «Cmyoenueckas scuznb.
6.2. «M3MepeHus B XUMUYECKOM 1abopaTopum»

Mooyns 7. |. 'pammaTHuecKkue TpYAHOCTH U3y4aeMOro sI3bIKa:

7.1. Ilpuuactus. Ilpuyactus Hacrosmiero W mnpomenniero BpeMmeHHu. IlepdextHbie dopmbl
npu4acTtvs. MecTo npuyacTuil B MpeayioKeHuu. Pasnunable BapuaHThl IEPEBOJIa NPUYACTUN HA
pycckuii si3bIK. [IpudyacTHbIE 000POTHI M IPHEMBI UX MTEPEBOA HA PYCCKUH S3BIK.

7.2. CocnaratenbHoe HakjIoHeHrne. DOopMBl cOoClIaraTenbHOrO HAKIOHEHHS B U3y4aeMOM SI3bIKE.
MopnanpHble TIaroyibl U UX UCIOJIb30BAaHUE B NPEUIOKEHUSIX B COCIIaraTeIbHOM HAKJIOHEHHUU.
Tumel ycnoBHBIX MpeuIokKeHUN. BapmaHThl nepeBoia MNpEeMIOKEHUH B COCIAraTeIbHOM
HAKJIOHEHUU U YCIIOBHBIX ITPEIIOKEHUM.

Mooyns 8. Il.3yvaromiee ureHne TeKCTOB MO TeMaTHke: «CrenuanbHas jgadopaTtopus,
«M3MepeHus B crielnanbHOM Ja0opaTopum.



Mooyns 9.

Ill.IlpakTyka yCTHOW peun IO TeMaMm:
«ITpoBeneHne 1e10BOM BCTPEUN», «3aKIIOYEHNE KOHTPAKTa.

«CTpaHa HN3Yy4acMOIro A3bIKay,

4. OBBEM JUCHHUILINHBI U BUIbl YYEBHOM PABOTHI

Buabl yueoHoii padoThI B 3E B axanem.
yacax

O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y1eOHOMY IIAHY 12 432
KonraktHas pa6ora (KP): 6 217
Jlexuun (Jlek) - -
ITpaxtrueckue 3ansatus (I13) 6 216
CamocrositeasHas padora (CP): 5 179,4
KonTakTHas camocTositenpHas pabora 15 1
CaMoCTOSITeIhHOE U3YYCHUE PA3/ICNIOB TUCIIUIUIHHEI ’ 53

Buj koutpoas: 3a4éT (3), 3x3ameH 1 35,6

Buabl yueOHoii padoThI B 3E B acrp. yacax

O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 12 324
KonrakTHas pa6ora (KP): 6 162
Jlexumn (Jlek) - -
[Tpaktuueckue 3anstus (I13) 6 162
CamocrositesbHas padora (CP): 5 134,55
KoHTakTHas camocTosTenbHas pabota 15 0,75
CamocTosITeIbHOE H3YYCHUE PA3/IeNIOB TUCIIUILIHHEI ’ 39,75

Bun xourpoJisi: 3a4ét (3), dKk3amMeH 1 26,7

«Uctopus» (b1.5.03)
1. Hear aucuumiamHbl —  (QOopMHUpPOBaHME y  CTYJACHTOB  KOMIUIEKCHOTO

IPEJCTaBICHUS. O POJIM M MECTE€ MCTOPUM B CHUCTEME I'yMaHHUTapHBIX U COLMAJIbHBIX HAayK,
KyJBTYpHO-MCTOPUYECKOM cBoeoOpa3uu Poccum, ee MecTte BO BCEMHPHO-UCTOPHUYECKOM
nporecce, 00 OCOOEHHOCTSX M OCHOBHBIX JTamax €€ MCTOPHYECKOrO pPAa3BUTHSA; BBEICHHE

CTYIEHTOB B KpPYyI  HCTOPHUYECKHX
PO eCCHOHAIBHON JESTEIHHOCTH.

2. B pe3yabTtare wu3yyeHuss IHCHUIIHHBI
CIeHHATUTETA I0JIKEH:

npodiem,

CBsA3aHHBIX C

obmacteio  Oymymiei

o0yyalomuiica 10 mNporpamme

—  CIIOCOOHOCTBIO AHAJIIU3UPOBATE OCHOBHBIC 3Tallbl U 3aKOHOMCPHOCTH HCTOPUUCCKOTO

(OK-3).
3name:

* OCHOBHbIE HalpaBJeHHUs, IPOOJIEMBbI U METOJIbl UCTOPHUECKONW HAyKH; MHOTrooOpasue
UCTOPUYECKUX HCTOYHUKOB, OCHOBHBIE KJIACTEpPhl BCIIOMOTATENIbHBIX HCTOPUUYECKUX
JUCLUTUINH;

* OCHOBHbIE JTamlbl M KIIOYeBble COOBITUS HcTOpuu Poccum u Mupa; 0COOEHHOCTH
pPasBUTHSI POCCHICKOTO TOCYAapCTBA, BBIJAIOIIMXCS JesTeredl OTedecTBEHHOW M BceoOrien
HCTOPUH.

Ymemn:

* COOTHOCHTH OOIIME HCTOPUYECKHE TPOLECChl M OTAEIbHbIE (DaKThl; BBISIBIATH

CYIIECTBEHHBIE YEPThl UCTOPUUYECKUX IMPOLECCOB, SIBICHUN U COOBITHI; aHAIM3UPOBATH

COLIMAJIbHO-3HAYMUMBIE MTPOOIIEMBI;

* (dopMynHpoBaTh M apryMEHTHPOBAHO OTCTaMBaThb COOCTBEHHYIO MO3MIHIO TIO

pa3IMyYHbIM NpoOIeMaM UCTOPHUH.

Bnaoems:

* IpeICTaBIEHUSIMU 00 UCTOPUH KaK HayKe, €€ MECTE B CUCTEME I'YMaHUTAPHOTO 3HAHUS,

10



* [IPEJICTaBICHUSIMA 00 OCHOBHBIX 3Talax B UCTOPUHU YEIOBEUYECTBA U UX XPOHOJIOTUH;

* KaTerOpUaIbHO-NIOHATHHHBIM aIlllapaToM U3y4aeMOM IUCLUIUIMHBI;

* HaBbIKAMHU aHAJIN3a UCTOPUYECKUX HCTOUHUKOB.

3. Kpartkoe coaep:xaHue TUCUHMILIHHBI

Beegenne. Hcropusi B cucreMe CONMATBHO-TYMAHHUTAPHBIX HayK. OcCHOBBI
METOJ0JIOTMH HCTOPHYECKON HAYKH.

Mecro ucropuum B cucreMe Hayk. lIpenmer ucropudeckoil Hayku. Poinb Teopuu B
no3Hanuu npouwioro. CymHocTs, GopMbl, (QYHKIMH HCTOPUYECKOro 3HaHMA. VICTOYHMKM 1O
OTEUECTBEHHOW ucTOpuHM, uX Kinaccuukamms. Mcropus Poccuum — HeoThemiemas 4acTh
BCEMHMPHON UCTOPUH; 0011Iee U 0COOEHHOE B HICTOPUYECKOM Pa3BUTHH.

Mooyne 1. Oco0eHHOCTH CTAaHOBJIEHUS rocyAapcTBeHHOCcTH B Pocenu.

1.1. HayaJso poccuiickoii rocynapcrseHHocT. Kuesckasi Pych

CnaBsiHCKOe OOIIECTBO B JIOXY pPAcCelCHUs. JTHOKYIBTYpHBIE U  COIMAJIBHO-
MOJIMTUYECKHE MTPOLIECCHI CTAHOBJIICHUS POCCUICKOM IOCYAAPCTBEHHOCTH.

OCHOBHBIE  COIMAIBHO-Y)KOHOMHUYECKHE TpoLecchl H  crenuduka (GopMupoBaHUs
dbeonanbHBIX OTHOLIEHUH Ha Pycu.

OCOoOEHHOCTH  COLMAIBHO-TIONUTHYECKOTO pa3Butus Kwuesckoit Pycu. [lpunsarue
xpucrtuancTBa. PopMupoBaHKE IPAaBOBON CUCTEMBI.

1.2. Pycckue 3emin B XII — nayane XVI BB. O6pazoBanue Poccuiickoro rocyiapcraa

[Tpuunnbl 060co0aeHNs 3eMenb M KHsbKecTB. CoOLMalIbHO-TIOJUTHYECKast CTPYKTypa
PYCCKMX 3€Melb Nepuojia MOJUTHYECKOW pa3apodieHHocTH. DopmupoBaHHE pa3IMUHbIX
COLIMOKYJIbTYPHBIX MOZIEJIEH pa3BUTHSI JPEBHEPYCCKOI0 O0ILECTBa U TOCYAApPCTBA.

Momnromno-tarapckoe HamiecTBue Ha Pych. Dkcnancus B 3anagnyio u CeBepo-3amnainyto
Pyce. Benukoe kuskecTBO JInTOBCKOE M Pycckoe rocynapcrso.

ConunanbHO-TIOJUTUYECKUE HW3MEHEHHS B PYCCKUX 3€MJISIX B IEPUOJ MOHIOJIO-
TaTapCKOro rocloICTBA.

Crnenuduka ¢dopmupoBanmst eamHoro  Poccuiickoro  rocymapctBa.  PasButhe
(beoanbHOro 3eMIIEBIIAICHUS.

ConepuuuectBo  kHskecTB  CeBepo-Bocrounoit Pycu. IlpuumHBI  BO3BBILICHUS
MockoBckoro kuspkecTBa. IlepBbie MockoBckue KHA3bs. Jmutpuit JloHckoi. KynukoBckas
O6utBa, e€ ucropuyeckoe 3HaueHHe. Poib 1epkBU B 00beqUHHUTENBHOM Ipouecce. Cepruii
Pagonesxckuii.

OcoOenHocT ToOJMUTHYECKOro ycrpoictBa Poccuiickoro rocynmapcrBa. Mpan I
Bo3HUKHOBEHHE COCIIOBHOM CHUCTEMbI OpraHm3anuu obmectBa. MectHuuecTBo. IIpeanoceiiku
CKJIAJIbIBaHUsI CaMOJEPKaBHBIX 4epT rocygapcrBeHHoM Biactu. Bacwmmit III. Mcropuueckoe
3HaYeHue oopazoBaHus eAMHOro Poccuiickoro rocynapcersa.

1.3. Poccus B cepennne XVI — XVII BB.

WBan ['po3HBINM: MOMCK aJbTEPHATUBHBIX IyTE€H COLMAIBHO-TIOJIUTHYECKOTO Pa3BUTHS
Pycu. CkiagpiBaHye cOCIOBHO-NPEACTABUTENLHOM MOHAPXUU U €€ OCOOEHHOCTH IO CPAaBHEHUIO
co crpaHamu 3anaaHoit EBponsl. 3emckuit Cobop. M30pannas Paga. Pegopmsr 50-x romos XVI
Beka U ux 3HaueHue. Cynebnuk 1550r. Crornassiit Cobop 1551r. Ilpucoenunenue x Poccuun
[ToBomxkbs, Ilpuypanes u 3anaanoit Cubupu. JIMBoHCKas BOMHA: Il M MPUYMHBI HEydau.
OnpuyHUHA: IPUYMHBI, CYIIHOCTh, NOCIEACTBHs. Xo03siicTBeHHOe pa3opeHue 70-80rr. XVI B.
Oranbl  3aKpemnomleHus  KpecTbsHCTBA.  DopmHupoBaHME  OPHUIMANIBHON  MJEOJOTHU
caMo/IepKaBHsl.

«CMmyTHOE BpeMsi»: ocialleHne TOCYJapCTBEHHbIX Hayaj, IONBITKA BO3POXKICHHS
TPaJMLMOHHBIX («IOMOHTOJIbCKUX») HOPM OTHOUIEHMH MEXIy BJIACTbl0 U OOIIECTBOM.
IIpaBnenue bopuca I'onynosa. Jixeamurpuii I. bospckuii naps Bacunuii Hlyiickuit. Boccranue
N. bonotHukosa. Jixenmurpuii II. @enomen camo3BaHcTBa. [lonbCKO-IIBECKAsT MHTEPBEHIIUS.
Cemubospuinaa, okkynanust MockBel. Posis HapoJHOTO OnosyeHus: B 0CBOOOKIeHMH MOCKBBI U
n3rHanun uyxkesemieB. K. Munun u JI. [loxapckuit. 3emckuii co6op 1613r. Bomapenue
JuHacTUM POMaHOBBIX.
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Tepputopust u Hacenenue ctpanbl B XVII B. Bnusnue nocnenctBuit «CMyTHOrO
BpEMEHM» Ha SKOHOMMUecKoe pazButue Poccun. Pazputue dopm ¢eonanbHOro 3eMieBiageHus
u xo3siictBa. CobopHoe Yinoxenune 1649r.: ropunudeckoe ohopMiieHHE KPENMOCTHOTO MpaBa U
cocNOBHBIX (QyHKIMA. PocT 0b1iecTBeHHOTO pa3zieneHus: Tpyaa u ero crneuuanu3anus. [lepsoie
MaHy(pakTypsl MU HX xapakrep. Hawano ¢opmupoBaHusi BCEpPOCCHICKOrO phIHKA. SIpMapku.
Pa3BuTne BHYTpEHHEH U BHEIIHEH TOProBiv. YKpemieHue KyrneuectBa. HOBOTOProBslil ycras.

LlenTpanu3zamus BIacTH, Ha4aso rnepexoja K adcomotusmy. [Ipekparnenue 1esaTebHOCTH
3emckux cobopoB. M3menenne pomm bosipckoit J{ymel. LlepkoBs u rocymapctBo. LlepkoBHBIH
packo.

«byHTamubi Bek». [Ipununnbl MaccoBbIX HapoaHbIX BbicTyIieHuit B X VII B. ['opojckue
Oyntbl. Boccranue noa npeasoautensctBoM C. Pasuna: mpuumHbl, 0COOEHHOCTH, 3HAUEHUE U
MIOCJIE/ICTBHUSI.

Pocculickas MbICIIb U KyIbTypa B ipeaasepur HoBoro BpemMenu.

Mooyns 2. Poccniickast ummnepus B XVIII- nauange XX B.

2.1. Poccmiickoe rocynapcrso B XVIII Beke — Beke MOAepHU3AIMHU U NPOCBELCHUS

XVIII Bek B eBponeiickoi 1 MUpoBOM uctopuu. Poccus u EBpona: HOBbI€ B3aMMOCBSI3U U
pasynuus.

Ilerp I: 6opbba 3a mpeoOpa3oBaHue TpaaULMOHHOro obmecTBa B Poccun. OcHOBHbIE
HANpaBJICHUSI «EBPOMEHU3ALMN» CTpPaHbl. ODBOJIONHS COLMAIBHOW CTPYKTYphl OOIIeCTBa.
Buemnss nonutuka Iletpa I, e€ cBsa3b ¢ mpeoOpa3oBaHUsSIMU BHYTPU CTPAHBL.

Pedopmer Ilerpa I kak mepBas THONBITKA MOJCPHU3AIMH CTpPaHb, €€ OCOOCHHOCTH.
Pa3BuTHe NPOMBIIIIIEHHOCTH. Y CUJIEHUE POJIM FOCY1apCTBa B HApalIMBaHUU IPOU3BOAUTEIbHBIX
cun ctpanbl. Konnennust MepkanTwinima u e€ peanusauus B Poccuu. Cosnanue perynspHoi
apmuu U ¢ora. AnMuHHCTpaTtuBHas pedopma. LlepkoBHas pedopma. Tabens o panrax. boproa
C KOHCepBaTWBHOU ommosunued. OdopmieHue a0bCoNoTU3Ma, OCHOBHBIE YEPTHI U
ucropudeckoe 3HadeHue. IIpososrmamenune Poccum umnepuei. YrnpoueHue MeKIyHapOJHOTO
aBTOPUTETA CTPAHBI.

JIBOpLIOBBIE TIEPEBOPOTHI, HX MPUYUHBI, COLUUATBHO-IIOJUTUYECKAs CYIIHOCTh U
nocinencteus.  ®apoputnmsm.  Pacmmpenuwe  npuBwieruii  ABOpsAHCTBA.  JlanpHenmas
Oropokparu3aiys rocanmnapara. BHemHss noiauTtuka Bo BTOpoi uetBepTH — cepenuHe XVIII
BEKa.

Exarepuna II: uCTOKM M CYIIHOCTH AyaiM3Ma BHYTPEHHEN NOJUTUKU. «IIpocBemeHHbIi
abcomotu3aMy. Cekynspu3alis [EePKOBHBIX 3€Melb. YJIOKeHHass Komuccus. KpecTbsHCkuit
BOIIPOC.

Hapoanoe Boccranue non npeasoautensctBoM E. IlyradeBa (mpeamnochuiku, XapakTep,
0COOEHHOCTH, MECTO B HCTOPHM). YKpeIJIeHHe TOoCyJapCTBEHHOro ammapata. l'yOepHckas
pedopma. CocnoBHas nonauthka Exatepuns 1. HoBblii ropuandeckuii ctaTyc IBOPSHCTBA.

Bremnss nonmtuka Poccuun Bo Bropon nonosune XVIII Beka. /lanbHenee pacumpenue
rpa"ul Poccuiickoi ummnepuu.

apcrBoBanue IlaBna I. [lonbiTka orpaHUYeHNs JBOPSHCKON BIACTH CaMOJEPKaBHBIMU
CpencTBaMu. YIKECTOUEHUE NOJIUTUYECKOIO PEXUMA.

Pycckas xkynbrypa XVIII Beka: OT IETPOBCKUX MHULIMATUB K «BEKY IIPOCBEILIEHUS.

2.2. Poccus B XIX croserun

ITpomsitnenssiii nepeBopotr B EBpomne u Poccum: olmee n ocobGenHoe. Bakueiimme
ycnoBus nepexoja Poccun kK MHIyCTpHaNbHOMY OOIIECTBY — PELIEHHE KPECThIHCKOIO BOMpOCca
Y OTPAaHUYEHUE CAMOJEPIKABHSL.

KpectpstHcknii Bompoc: 3tambl penieHus. [lepBble moacTynmsl K OTMEHE KPENOCTHOTO
npaBa B Hauane XIX B. Yka3 1803r. o «cBoOOAHBIX XJIebonamaxy, yka3 1842r. 00 «o0s3aHHBIX
kpecTtbsiHax». Pedopma I1. JI. Kucenesa. Pemienne KpecTbsIHCKOTO BOIIPOCA B MEPHO/] MPaBICHUS
Anexcanppa II. I[Tpeanoceliku U IpUYMHBI OTMEHBI KperocTHoro npasa B Poccun. «Manudect»
19 ¢espans 1861r. u «llomoxxeHus»: uUx colep:kaHue, 3HaAUYEHUE, BO3JECHCTBHE Ha Pa3BUTHE
nopedopmenHoii Poccun.
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[TombiTkM  peopMUpOBaHMST CHUCTEMBI TOCYAAPCTBEHHOTO yrpaBieHHs. [IpoekTs
mubepanbHbix pepopm M. M. Cnepanckoro m H. H. HoBocunbriera mpu Anexcanape I.
N3meHnenune nonuruyeckoro Kypea B Hauane 20-x rr. XIX B. Buyrpennss nonutuka Hukomnas [
VYkperuieHne camojiep)kaBHOM BracTH. JlanpHelinas LeHTpalu3anus, OHOpOKpaTH3aIUsL
rocyapcTBeHHOro cTpost Poccun. Ycunenue pernpeccuBHbIX Mep.

Pedopmbr 60-70-x rr. B o0sacT MECTHOTO YOpaBJICHHS, Cyaa, apMHH, Ie4aTH U JIp.
HcTtopuueckoe 3HadeHue rnpeodpazoanuii 60-70-x rr. «Kourppedopmer» Anexcanapa I11.

O6mectBennoe nBmwkenrne B Poccum XIX Beka. ®DopMmupoBaHHE TpeX TEUCHUM:
KOHCEPBAaTUBHO-OXPAHUTEIBHOTO0, THOEPATBHOTO U PATUKAIBHOTO.

KoncepBaruBno-oxpanurenbHoe HanpasieHue. H. M. Kapamsun. C. I1. leBsipeB. M. I1.
[Morogua. M. H. Karkos. K. II. ITo6enonocues. JI. M. Mnogaiickuii. C. C. YBapoB. Teopus
«ohuuranbHONR HAPOAHOCTH.

JIubepansHoe HampaBinenue. Mpelinoe nHacnemume I1. S1. YaamaeBa. 3amagHuku U
cnaBssHoduiel. K. JI. Kagenmun. b. Y. Unuepun. A. W. Komenes. K. C. AkcakoB. CtaHOBIeHHE
UJICOJIOTHH pyccKoro ymbepanusma. JInbepanpHas Oropokparus u e€ posb B pedopmax 60-70-x
rr. XIX B. 3emckoe nBuxeHne. OcOOEHHOCTH POCCUHCKOTO THOepanu3ma.

PanukansHoe HanpaBinenue. Hauano ocBoOGoauTenbHOro JBHKEHUS. JlekaOpuCTHI.
®opmupoBaHue HICOJIOTUU Aekabpuima. DBomtouus OBukeHus: «Coro3 cmaceHus», «Coro3
OmaromenctBusi», CeBepHoe u HOxHOoe o00mecTBo. OCHOBHBIE HPOTPAMMHBIC JOKYMEHTHI.
Boccranust B IletepOypre u Ha tore. IlpuyuHBl MOpa)KeHUS W 3HAYCHHE BBICTYIJICHUS
nexabpuctoB. [1ombITKH MPOIOIHKUTE Tpaaunuio aekadpuctoB. Kpyxku 20-30-x rogo XIX B.
[Ipeanocbuiky 1 ucTouHuku conuanusma B Poccun. «Pycckuii conmanuzm»  A. W. I'epuena u
H. I'. Yepnsimesckoro. [lerpamesusl. C. I'. HeuaeB u «newaeBmuna». Haponnuuectso. M. A.
bakynun. II. JI. JlaBpos. II. H. Tkaues. IlonmuTuyeckue IOOKTPUHBI U PEBOIIOLMOHHAA
JESTEIIbHOCTh HApOMHWYEeCKHX opranm3anuii B 70-x — Havane 80-x rr. XIX B. JluOepanpHbIC
HapogHuku  80-90-x romos. CtanoBneHue padoyero aprwkeHus. OdopMieHre MapKCUCTCKOTO
teuenus. ['. B. [Inexanos. B. U. Ynesaos (Jlenun).

Buemnss nonutnka Poccun B XIX B. Ilpumumnasl OtedecTBeHHOM BOMHBI 1812r.
3navyenue nodensl Poccuu B BoiiHe mpotuB Hamosneona u ocBoboauTenbHOTO moxonaa B EBporry.
Poccuiickoe camonepkasue u «CsmeHHbI Coro3». Boctounslil Bonpoc U ero pemenue B XIX
Beke. Poccus u Hapoasl CeBepHoro KaBkasza. KpeiMckasi BoiiHa, €€ MPUUMHBI U MOCIEICTBUS.
[Tomutuka Poccun Ha [lansHeM Boctoke. [Iponaxka Ansacku. Ilpucoennnenne Cpenneit Aszum k
Poccun.

Pycckas kynbrypa B XIX B. O0111e JOCTHXXEHUS U TPOTUBOPEUHSL.

2.3. Poccus B Hauyajse XX Beka (1900 — 1917rr.)

Teppuropus u Hacenenne Poccun B Havane XX Beka. ConuanbHas CTpyKTypa.

OC00EHHOCTH COLUATTBHO-DPKOHOMHYECKOTO pa3BuTus Poccum B Hauame XX Beka.
OObexTuBHas  MOTPEOHOCTh  MHIYCTpUANbHOM  MonepHu3aumu  Poccun.  Ycunenue
rOCYJapCTBEHHOTO peryiupoBanus skoHomuku. Pedopmer C. FO. Butre. Pycckas nepeBHs B
Havajne XX Beka.

CootHomienne noiautuueckux cui B Poccun B Hauane XX Beka. Hapacranue xpusuca
camoznepxaBus. IlepBasg poccuiickas peBOJIIOLMSA: TPUYUHBI, XapakTep, OCOOCHHOCTH,
NBIDKYIIME CHUJIBI, JTambl, 3HaueHue. Manudect 17 oktsaops 1905 1. OO6pazoBanue
MNOJUTUYECKUX MapTUH, UX T'eHe3MC, KiIacCU(HKalus, MporpaMma, TakTHka. ['ocyaapcTBeHHas
ayma Hadasa XX BE€Ka — MEpPBBIM OIBIT POCCHMCKOTO IMapiamMeHTapu3Ma. TpeThbeurOHbCKas
nonutudeckast cucrema (1907-1914): Bnacts u obuiectBo. CTonpIMUHCKas arpapHas pedopma:
HKOHOMHUYECKAs!, COLMANbHAS U MOJUTHYECKasi CYITHOCTh, HTOTH, TOCIEACTBHUS.

IlepBas MupoBas BOWHA M ydacThe B Hell Poccun. BnusHue BOMHBI Ha COLMAIBHO-
SKOHOMHYECKOE W TOJUTHYEeCKoe pasBuTHe Poccuu. Kpusuc BracTM B roasl BOWHBI U €T0
UCTOKU. BrusHue BOHHBI Ha MpuOIMKeHHE OOIIEHAIIMOHAIBHOTO Kpu3uca. Poccus HakaHyHe
PEBOJIIOLIUN.
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[Tobena deBpanbCKOW PEBONIONMN W KOPEHHBIE M3MEHEHHUS B TMOJUTHYECKOU KU3ZHU
ctpanbl. Bpemennoe mpaButenbctBO U Iletporpaackuit Coser. Ilonmutndeckue napTuu B
YCIOBUSAX [JBOEBIAcTUsA. AJbTepHaTuBbl pa3Butus Poccum mnocne @Pespans. CouuanbHO-
SKOHOMHUYECKAsI MTOJIUTHKA HOBOM BiacTh. Kpuzucel Biactu. KOpHHIIOBCKOE BBICTYILJIEHUE U €TI0
pasrpom.

Mooyas 3. OT COBETCKOIro rocyiapcraa K coppemenHoii Poccuu.

3.1. ®opMupoBaHue U CyNIHOCTH cOBeTCKoro crpos (1917-1991 rr.)

BonbmieBucrckas crparerusi: nmpuuuHsl nodensl. [loaroroska u mobdega OKTAOPHCKOTro
BoopykeHHoro Bocctanusi B Ilerporpane. II Becepoccuiickuii cbe3n COBETOB M €ro peEIICHUSs.
OKOHOMHYECKasi W  COLMalibHAs IOJUTUKA OonblieBUKOB. Hawano  ¢opmupoBanus
OJIHOIIAPTUHHON MOJUTHUYECKOHN cuctembl. Pocnyck YupenutenbHoro codopanus. Koncrurynus
1918r. bpectckuii Mup.

I'parknanckast BOWHA: IIPUYMHBI, 3TAIlbl, PACCTAHOBKA CHUJI, PE3YJIBTATHI U IIOCJIEICTBUS.
WntepBenuus: npuyuHbl, (opmbl, macmitad. Mpeonorus, moiauTuka, MpPakTUKa «BOEHHOTO
KOMMYHH3Ma.

[lonoxxeHne  cTpaHbl 1OCIE€  OKOHYaHMS  IpaxJaHckod  BoWHbBL.  ComuaibHO-
HKOHOMUYECKUHN U OJUTHYECKUN KpU3HCHI B cTpaHe Ha pyoexke 1920-1921rr. Ilepexon k HOBOM
9KOHOMHUYECKO mosnTuke. CyIHOCTb, LeNH, peanu3anns, IpOTUBOPEUHs, Cy1p0a U 3HaYeHUE
HO3Ila. YTBepknenue oqHOMAPTUMHON MOJIUTHUECKOU CUCTEMBI.

HanmonansHo-rocynapcTBeHHOE cTpouTenbcTBO B 20-¢ IT. Jluckyccuu o0 oOpa3zoBaHHH
CCCP. I cve3n CoeroB CCCP, ero pemenus u mecto B ucropuu. Koncturymuss CCCP 1924r.

[Tonutnyeckass 6opbba B maptuu u rocyaapctse. [locnennue pabotsl B. U. Jlenuna o
BHyTpeHHell u BHemHed nonutuke CoBerckoro rocynapcrsa. Bosseienue M. B. Cranuna.
bopeba ¢ omnmo3uumedt mo BompocaM pa3BuTus crpaHbl. CeeprtbiBanue HOIla, kypc Ha
CTPOUTEIIBCTBO COLIMAIN3MA B OJHOU CTpaHe.

CCCP B roabl mepBbix nsaTwinerok (koHer 20-x rr. — 30-e rr.). dopcupoBaHHOE
counanuctuueckoe crpourenbctBo B CCCP. Unaycrpuanuzanus: NpearocbUIKH, UCTOYHUKH
HAKOILUICHUS, METOJ, TEMIIbl, pe3yiabTaThl. [loIUTHKA CIIOIIHON KOJUIEKTUBU3AILUU CEJIbCKOTO
X035licTBa, €€ NpPUYMHBI, PKOHOMMYECKHE U COLMalIbHble mocieactBus. lleHa «0omibiioro
CKayKay.

®dopmupoBaHue pexuma JTudHOM BiacTH CTamuHa U KOMaHIHO-aJIMUHUCTPATUBHOU
CUCTEMBI yIIpaBJeHMs rocyaapcTsoM. CpaliuBaHue MapTUHHBIX U FOCYAAPCTBEHHBIX CTPYKTYP.
Homenknarypa. Ponb u mecro CoBeToB, mpocoro30B, CyeOHBIX OpPraHOB U MPOKYpaTyphbl B
CO37aBacMOM TOTAJIUTApHOM MONUTHYECKOW cucteme. KaparenpHble opranel. MaccoBble
penpeccumu.

[Tpobnema maccoBoil mnoanepxkku coerckoro pexuma B CCCP. VHuduxaums
OOLIECTBEHHOMN KHU3HU, «KYJIbTYpHasl peBosonus». boppda ¢ nHakombicaneMm. ConpoTuBIeHUE
CTAJINHU3MY M IPUYMHBI €70 NnopakeHus. OTHOLIEHNE rOCy1apCTBa K PEIUTHH.

Buemnss momutuka CCCP B 20-30-e¢ rr. IlepBbie marm COBETCKOH AWIUIOMATHH.
['enys3ckas koHdepeHuus. MexayHapoaHoe npuszHanue CCCP. ObGocTtpeHHe NOIMTUYECKOM
oOcraHoBkM B EBpome HakaHyHe BTOpOM MHpOBOW BOWHBI. IlepBble BOEHHBIE KOHQIMKTHI.
MIOHXEHCKOE COIVIalIEHWE M €ro BIMSHHE HAa MEXIyHAapoJHOE TnoJjiokeHne. Heynaum
neperopopoB Mexay CCCP, Axrnuei, @panuueil o mnpenoTBpaiieHUH BoOWHBI. COBETCKO-
TEPMAaHCKUM MAKT O HEHAmaJeHWU: MPUYUHBI, TMocaeacTBUsA. (COBpPEMEHHBIE CIOPBl O
MexyHapoaHoM kpusuce 1939 — 1941 rr.

CCCP Bo BTOpoi MupoBoil u Bennkoit OtedecTBeHHOH BoitHe. Pemaroniuii Bkiajn
Coserckoro Coroza B pazrpom ¢ammsma. [Ipuunnsl u niena modeasl. Yuactue CCCP B BoitHe
npotus Snonuun. itoru u ypoku BTOpOii MUPOBON BOMHBI.

W3meHeHne COOTHOWIEHUS CHJI B MHpE MOCIe BTOPOW MHMpPOBOM BOWHBL Hawano
«xonogHoit BouHB. CCCP u CIHA. CCCP wu crpanbl Boctounoit Espomnbl. Co3nanue
«COLHMATTMCTUYECKOTO JIarepsi».
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Tpynnoctu nocneBoeHHoro passutusi CCCP; BoccTaHOBIEHHE HApOJHOIO XO3SIMCTBA U
nukBHAanMs atomMHoM MoHomonuu CIHIA. VYikecTroueHHe TMOJUTHYECKOTO pEeXKUMA U
MJICOJIOTUYECKOTO KOHTPOJIs. HOBBIN BUTOK MacCOBBIX PENPECCUM.

[lepBoe mocnectanuHckoe aecatuietne. Pedopmaropckue MOMCKM B COBETCKOM
pykoBozacTBe. I[lOmMBITKM OOHOBJICHUS «TOCYJAPCTBEHHOTO COIHMAIU3Ma». DKOHOMUYECKUE
pedopmbl, onbITKH niepeBoa 3koHoMUKH CCCP Ha MHTEHCHUBHBIN MyTh PA3BUTHUS B YCIOBUSAX
HTP. XX cwe3n KIICC wu ocyxknenue kynbTa JmuHocth CranuHa. PeaOunuranms skepTB
penpeccuii u aenopranuid. HomeHnkmnatypHas «auOepanuzamusy». «OTTenenby B TyXOBHOU
cdepe. [IpuunHb 3aMeITICHUS TEMITOB SKOHOMHYECKOTO ¥ COITMAIBHOTO Pa3BUTHS B Havale 60-x
roaoB. XXII cee3n KIICC u koHuenus «mepexoaa oT COUHaIN3Ma K KOMMYHU3MY».

BHemHsis mONMTHKA B TOABI «OTTEIENH». HAYajlo TMepexoja OT KOH(POHTAIUU K
paspsake MEKIyHAapoIHOW HampspkeHHOCTH. KapubOckuii  kpmsuc (1962 r1.): mobena
MOJIMTUYECKOTO peaan3ma.

CMeHa BJIacTH M MOJMTHYECKOTO Kypca B 1964 1., skoHOMUYEeCKHEe pedOpMBbl CEPEITUHBI
60-x TOMOB, MPUYHMHBI UX HE3aBeplIeHHOCTH. Biacte u obmiectBo B 1964 — 1984 rr. Kpusuc
TOCIO/ACTBYIONIEH HAeonoruu. [IpUuyuHbl MONMUTUKM OTPaHUYEHHH M 3alpeTOB B KYJIbTYPHOMH
*ku3Hu CCCP. JluccuaeHTCKOe JBMKEHUE: TPEANOCHUIKH, CYIIHOCTh, OCHOBHBIC JTarlbl
pa3Butusa. Hapactanue Kpu3HCHBIX sIBICHHI B coBeTckoMm obmiectBe B 70-e — cepeaune 80-x
rOJIOB.

Buemnss nonmutuka CCCP B xonne 60-x Havane 80-X IT.: OT pa3psaakd K 00OCTPEHHIO
MEeXIyHapoaHOU oO0cTaHoBKU. Pa3paboTka [IporpamMmmel Mupa u e€ peanusaiusi. BBoj coBeTCKUX
BOICK B AdraHuctan u ero rnocieJcTBusl.

Kypc na paaukansHoe 0OHOBIIEHHE COBETCKOro obmiectBa. «llepecTpoiikay: CyIIHOCTS,
LeNH, 33aJa4d, OCHOBHBIE J3Tambl, pe3yibTaTbl. HOBbIE CTPYKTYpbl TOCYJAapCTBEHHOM BIACTH,
nepBbie  che3nbl  HapoaHbix jenyratoB  CCCP, HOBble OOIIECTBEHHBIE JBWKEHUS U
MOJIMTUYECKHE MapTUH, Mpe3uieHTcKas ¢popma npasieHus. «HoBoe MoIUTHYECKOE MBIIUICHUE)
u usMeHeHue reononutuyeckoro mnonoxenus CCCP. I'KUII u kpax cOnUamIucTHYECKOTO
pedopmatopctBa B CCCP. Pacnan CCCP, npekpamenue cymectsoBanusi KITCC. O6pazoBanue
CHI.

3.2. CraHoBJIeHHEe HOBOJi poccuiickoii rocynapcrBeHHocTH (¢ 1991- mo Hacrosiuee Bpemsi).

Buaytpennsas mnonutuka Poccun. JluOepanbHas KOHIEMIUSA POCCHUMCKUX pedopm:
nepexol K pbIHKY, (OpMHpOBaHHE TpaKJAaHCKOTO OO0IIecTBa W MPaBOBOTO TOCYIapCTBa.
«IlloxoBast Tepanus» 3KkOHOMHUYECKUX pedopM B Hauase 90-x rogoB. KOHCTUTYITMOHHBIN KPU3UC
B Poccum 1993 r. m nemontax cucrembl Binactu CoBeroB. Koncrurynus Poccuiickoit
Oeneparn 1993 r. [lonmutuueckue mnapTuM M oOUIeCTBEHHble JBMXEeHHS Poccum Ha
COBpEMEHHOM »JTane. MexHauuoHaiabHble OTHOIIEHMs. YedeHckas BoilHa. Hayka, KynbTypa,
o0pazoBaHHEe B PBIHOYHBIX ycloBUAX. ColMalibHas IIeHA U TEpPBbIE Pe3ybTaThl pedopM.
[TonmuTuyeckue mapTUH U OOIIECTBEHHBIE ABIKEHUs Poccry Ha COBpeMEHHOM dTare.

Poccus B nauyane XXI Beka. CoBpemeHHbIE MpoOJIEMBbl YeaoBeuecTBa M poiib Poccun B HX
pemieHnu. PermonanbHele M roOanbHble uHTEepechl Poccun. CouumalibHO-3KOHOMHUYECKOE
nosioxkenne P® B nepuoxa 2001-2016 roga. MupoBoil ¢pruHaHCOBBIA U S3KOHOMHUYECKUIH KPU3UC U
Poccus. Bremnsas nonuruka Poccuiickoit ®@enepaunu B 1991 — 2016 rr. [IpuHumns! BHEMIHEN
nonuTukd. Poccust u crpansl ganbHero 3apyoexpsa. OtHomenus co crpanamu CHI'. Poccus B
CHUCTEME MHPOBOM SKOHOMHUKHM M MEXKIYHAapOIHBIX cBsA3eil. Bxoxnenne Kpeima B cocras
Poccuiickoit denepanum.
4. O0beM y4eOHOM JUCHHUILINHBI

Buabi yueoHoii padotbl B 3E B akaem.
yacax
OO0uas TPyA0eMKOCTh JHCHHMILIHHBI 10 Y4eOHOMY IVIAHY 3 108
KonraktHas pa6ora (KP): 1,5 54,2
Jlextuu (Jlek) 1 36
[Tpaktnyeckue 3anstus (I13) 0,5 18
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CamocrositesbHas padora (CP): 15 53,8
KoHTakTHas camocTosiTenbHas paboTa 0.95 0,2
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI ’ 8,8
Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -
Buabl yueOHo# padoThI B 3E B actp. yacax
O01mas TPy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 3 81
KonraktHas pa6ora (KP): 15 40,65
Jlexuuu (Jlek) 1 27
[Tpaxtrueckue 3ansatus (I113) 0,5 13,5
CamocrositeabHas padora (CP): 15 40,35
KoHTtakTHas camocTosTenbHas pabora 0.95 0,3
CaMoCTOsTEeIbHOEC H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI ' 6,45
Bua KOHTPOJISA: 32a4€T ¢ OLEHKOM - -

«Maremaruka» (b1.5.04)

1. I_[e.m, AUCHUILIIMHbI — (I)OpMI/IpOBaHI/Ie Y CTYACHTOB CHCTCMbI OCHOBHBIX HOHHTI/Iﬁ,
HCIIOJIB3YCMbBIX JIA IHOCTPOCHHA BaXHEHUIIIUX MaTeMaTHUICCKUX MOI[CJIef/'I, U YMCHUA
HCIIOJIb30BATh MATCMATHUUCCKUC MCTOABI AJIA OITMCAHUA PAa3JIMYHBIX ITPOICCCOB.

2. B pe3yJjbTaTe H3YYCHUSA JUCHHUITINHBI Oﬁy‘lﬂlOHIHi;lCﬂ 0o nmporpammMe CricuajJIuTeTa

JTOJIZKEH:
O6nanarh cneAyrOIMMUMH KOMIIETEHIIUSIMHU:

—  CIIOCOOHOCTBIO HCIOJIB30BATh TCOPCTUYCCKHUEC OCHOBLI (I)YHI[aMeHTaJ'ILHLIX Pa3aciioB

MaTteMaTUKu 1 GU3UKH B Tipodeccronanbroi aesteaproctu (OITK-3).

3name:
—  OCHOBBI

ypaBHeHHﬁ, TCOPHUU BepOHTHOCTeﬁ 1 MaTeMaTHYECKOH CTaTUCTHKH,
- MAaTCMAaTUYCCKUE TCOPUHW M MCTOABI, JCKANIMEC B OCHOBC IIOCTPOCHHA MATCMATUYCCKHUX

MOJICIIEH;

- OCHOBBI IPUMCHCHUS MATEMATUYICCKUX MoOJeJeN U METOIOB.

Ymemn:

muddepeHIIMaTbHOTO W HWHTErpaibHOrO HCYHCIeHUs, auddepeHuanbHbIX

— BI)I6I/IpaTB MAaTECMAaTUYCCKHUE METOAbI, MIPHUI'OAHBIC IJId PECIICHHUA KOHKpCTHOﬁ 3aJa4u,

UCIMOJIb30BaTh MaTEMAaTUYECKUE MOHATHS, METOJAbl U MOJAEIH Ui ONMUCAHUS Pa3IHMYHBIX
IIPOLIECCOB;
BBISIBJISITH MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH, JIE)KAIME B OCHOBE KOHKPETHBIX MPOLIECCOB;
MCIIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTHUECKON 00pabOTKH TaHHBIX;
NPUMEHSITh MaTeMAaTHIECKHE 3HAHHUS Ha MEXIUCIUTUTHHAPHOM YPOBHE.
Braoemw:
— OCHOBaMM  (YHJAAMEHTAJIBHBIX MaTeMaTHUYECKUX TEOpUH U  HaBBIKAMH
UCIIOJIb30BaHUSI MAaTEMAaTUYECKOI' 0 anmnapara;
— METO0JIaMHU CTaTHUCTUYECKON 00paboTKHU MH(OPMALINH.
3. Kparkoe coaep:kanue THCHUIIIAHBI
1.Beenenue. Ilpenmer m metonbl MateMaTuku. ONUCaHHE OCHOBHBIX Pa3eloB Kypca.

[TpaBuia u TpebGoBaHMs IPU N3YYEHHUH Kypca.

Mooyne 1 Dnementsl anrebpel. dynkuus onHoit mnepemenHoil. Ilpenen dyHkum.
HenpepoiBHocTh dyHkunu. JduddepennpuanbHoe UcUUCIeHHEe (QYHKIUM OIHON MEepEeMEHHOM.

WuTerpanbHoe vcuucienue GyHKIUU OJJHONW EPEMEHHO.

Mooyne 2 Jluddepennmanbioe ucuuciaeHne (QYHKIUA HECKOIbKUX TMEPEMEHHBIX.
Kpatnsie unTerpainsl. KpuBonuHelHble 1 TOBEPXHOCTHBIC HHTETPAIIBIL.
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Mooyne 3Jluddepenumnansupie ypaBHeHHs mepBoro mnopsanka. Juddepenuumanbheie
ypaBHEHHUS BTOPOro U n-ro nopsaka. Cucremsl auddepeHnnaibHblX ypaBHeHUH. YncaoBble u
(byHKLIMOHATBHBIE PSIIbIL.

Mooynw 4 Psanpl @ypbe. IuddepeHunanbHple ypaBHEHHUS B YaCTHBIX IPOM3BOIHBIX
nepBoro nopsaka. JAuddepenunanbupie ypaBHEHHS B YaCTHBIX TPOU3BOIHBIX BTOPOTO MOPSIKA.

3aknmoueHue.  Mcmonb3oBaHMe ~— MaTEeMaTHMYECKUX  METOJ/OB PAKTHYECKON
NeSITETTbHOCTH.
4. O0beM y4eOHOI TUCUHMIIIIHHbBI
Buabi yue6Hoii padoThI B 3E B axanem.
yacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IIAHY 15 540
KonTaktHas padora (KP): 8 289,2
Jlexmn (Jlek) 4 144
[Ipaktuueckue 3austus (I113) 4 144
CamocrositesibHas padora (CP): 5 179,6
KoHTakTHas camocTosTenbHas pabota 5 1,2
CaMoCTOATEIbHOE U3YUYEHHE PA3/AEIOB IUCIUIIIMHbI 70,8
Bua kouTpos: 3a4ét (2) ax3amen (2) 2 71,2
Buabl yueOHoii padoTnl B 3E B actp. yacax
O01mas TpyA0€eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 15 405
KonraktHas pa6ora (KP): 8 216,9
Jlexmu (Jlek) 4 108
[Tpaktuyeckue 3anstus (I13) 4 108
CamocrositesbHasi padora (CP): 4 108
KonTtakTHas camocTosiTenbHas paboTta 5 0,9
CaMocCTOATeIbHOE N3YYECHHE PA3eNIOB JUCIUIIIINHBI 53,1
Bua koutpoJsi: 3a4ét (2) 3x3amen (2) 3 53,4

«Audopmaruka» (651.5.05)

1. Henp aMCHMIVIMHBI — O3HAaKOMJIGHHE C COBPEMEHHBIMH HWH(GOPMAIMOHHBIMU
TEXHOJIOTHSAMH, UX IPUMEHEHUEM ISl TPAKTUKHU [TPOBEIEHUS HAYYHOT'O MCCIEIOBAHUS U
aHanu3a JaHHbIX. Oco0oe BHHUMaHUE YAENAETCS PAaCCMOTPEHHIO IOATOTOBKH
pe3yabTaTOB K MyOIMKaluU

2. B pe3yabTaTe M3y4eHHs TMCHHUIIMHBI 00YUYAIOLIUIiCs 1O MpPOorpaMMe crenuajuTeTa
JOJIZKeH:

Ob6nanath caenyromUMI KOMIETEHIUSAMHU:

— TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaMOpEAIU3allH, MCIOJIb30BaHUIO TBOPYECKOIO
notenimana (OK-7);

— CHOCOOHOCTBIO pelmarh 3a7add  NpO(EeCCHOHAIBHOW JAEATEJIBHOCTH Ha OCHOBE
nH(pOpMallMOHHON U OuOIMorpaduueckoil KyabTypsl C IPUMEHEHHEM MH(POPMAIIMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJOIMM M BBIYHUCIUTEIBHBIX CPEICTB C Y4YETOM OCHOBHBIX
TpeboBanuit nHpopmarmoHHoit 6e3onacuoct (OI1K-4),

3uamo:

cBOiicTBa HH(OpPMaLIMU, CIOCOOBI €€ XpaHEeHUsl U 00padOTKH;

- CTPYKTYPY, IPUHIIMIIBI pa0OTHI U OCHOBHBIE BO3MOKHOCTH DBM;

- TOTIOJIOTHIO ¥ apXUTEKTYPY BBIUMCIUTEIbHBIX CETEH;

- IPUHLIMIIBI aIpECALMU [T0JIB30BATENEH, KOMIIBIOTEPOB U pecypcoB B ceTh MHTepHeT;

- pa3iuyath U paciupoBeiBaTh [P — agpec, JOMEHHOE UMsI KOMITBIOTEPA;

- a TaKXe BIAJETh HABBIKAMH CaMOCTOSITEJIBHOTO PEIIEHUs 3ajad Ha KOMIIBIOTEPE,
BKJIIOYAIOLIME MIOCTAHOBKY 3aJ1a4ui, pa3pabOTKy alropuTtMa 1 OLEeHKY ero 3 (PeKTUBHOCTH;
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- CTPYKTYPY, IPUHIIUIIBI PA0OTHI U OCHOBHBIC BO3MOXKHOCTH DBM;

- OCHOBHBIC THITBI AJITOPUTMOB, S3BIKHA TPOIPAMMHUPOBAHHS;

- CTaHAPTHBIC MPOTrPAMMHBIC 00CCIICUCHHUSI CBOCH TPOPECCHOHATIBHOM I TEIbHOCTH,

- aJITOPUTMBI PEIICHUS HEJTMHCHHBIX YPaBHECHUI;

- QJITOPUTMBI OJTHOMEPHOM ONTHMH3AIINY;

Ymems:

- IUCaTh U OTJIAXKHKBATh IPOrpaMMbl Ha VBA 1o pa3paboTaHHBIM ajroOpuTMaM;

- IPUMEHSTh METO/Ibl MATEMAaTHYCCKOM CTATUCTHKH JIJISl PEIICHHS KOHKPETHBIX 3a71a4;

- WCIOJIb30BaTh IMAKEThl NPUKIAJHBIX MNPOrpaMM TMPH JajbHEUIIEM OOY4YeHUH U
MPAKTUYECKOM JIeITeIbHOCTH.

Braoemn:

- HaBBIKAMH CaMOCTOSATEJIBHOTO pEIICHHMS 3a7ad Ha KOMIIBIOTEpPE, BKJIIOYAIOIIHE
[IOCTAHOBKY 3ajaud, pa3pabOTKy ajlroputMa M OLEHKY ero 3((eKTHBHOCTH METOaaMu
MaTEeMaTHYECKON CTATUCTUKHU T 00paObOTKU IKCIIEPUMEHTA;

- METOZIAMHU Peai3allii aJIrTOPUTMOB Ha KOMITBIOTEpaXx.

3. Kpartkoe cogep:xanue JUCUMILIHHBI
Mooy 1. AnmnapatHoe obecnieuenne u OC

Anr[apaTHoe obecreyeHue. OHepaI_II/IOHHBIC CHUCTCMBI, BBCIACHUC. daioBeIe CUCTEMBEI.

Komangnas crpoka.

I'paduueckuit uarepdeiic MS Windows. Ctpykrypa u Hactpoiika Windows.

Mooyns 2. KoMIbIOTEpHBIE ceTH, (ailiibl

BBenenue B KOMIIBIOTCPHBIC CCTH. JlokanbHBIE CETH.

HNuTepHer.

HTML, kak

nonMHOkecTBO XML. KommbrotepHast Oe3omacHocTh. DaityioBeie MeHeKepbl. Ckartne u

apXxuBaIys JaHHbIX. DailIoBbIC YTHIUTHI
Mooynw 3. llpuknagHoe nmporpaMMHOE oOecrieueHre

[Ipuknanueie mnporpammbl: 0030p I[10. TekcroBele penaKkTOpHI.

Hcnonp3oBanue

aneKTpoHHBIX Tabmun. IloaroroBka mpesenramuii. Pabora ¢ mcroynmkamu wHpOpManuu B

xumui. [Iporpammuposanue mist MSOffice.
4. O0beM y4eOHOMH JUCHUILINHBI

Buabi yueoHoii padoThl B 3E B akazem.
yacax
O01as TpyA10eMKOCTh THCHUILIHHBI 10 Y4€0HOMY IJIAHY 7 252
KonraktHas patora (KP): 2,5 90,6
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3anstus (I13) 2 72
CamocrositeanHas padora (CP): 3,5 125,8
KoHTakTHas camocTosiTenbHas paboTa 1 0,6
CaMoCTOATEIbHOE U3YUYEHHE Pa3/eSIOB IUCIUIIIMHbI 35,4
Bua koHTpoJs: 3a4€T, IK3aMeH 1 35,6
Buabl yueOHoii padoThl B 3E B actp. yacax
O0mas TpyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 7 189
KonrTaktHas padora (KP): 2,5 67,95
Jlexmm (Jlek) 0,5 13,5
IIpaktuueckue 3anstus (I113) 2 54
CamocrositeabHas padora (CP): 3,5 94,35
KoHTakTHas camocTosiTenbHasi paboTa 1 0,45
CaMocCTOSITeThHOE H3YYCHUE PA3/IeNIOB TUCIIHILTHHEI 26,55
Buja koHTpOJISi: 32a4€T, IK3aMeH 1 26,7

«YcroiiunBoe pa3sutue» (651.5.06)
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1. Heap AUCHMIUIMHBI — (POPMUPOBAHUE Y CTYIEHTOB MPEICTABICHUA O COBPEMEHHBIX
rI00aNbHBIX TPOOJIEMax, O COBPEMEHHOM MEXIYHAPOIHON CTPATETHUECKON KOHIEIIINN
YCTOHYMBOTO Pa3BUTHSA, BO3MOXXHOCTH PEIICHHS SKOHOMHYECKHX 33Ja4 C YYETOM
COLIMAJILHBIX MHTEPECOB U HKOJIOTUYECKUX OIPAaHUYCHUH.

2. B pe3yabTare u3yueHus AUCHHUILIMHBI 00y4YaIOIIMiics MO MporpaMMe CrienuaIuTeTa
JTOJIKEH:

O6nanarp cneAyrIMUMI KOMIETEHIIUSIMHU:
—  CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHHIO, aHanu3y, cuare3y (OK-1);
— CIOCOOHOCTBIO K MOUCKY, 00paboTKe, aHaIN3y Hay4IHOU MHpopManuu U GOPMYIHPOBKE
Ha UX OCHOBE BBIBOJIOB M mpeiokenuit (OITK-5);
— BIaJeHUEM O0a30BbIMH MOHATHSIMH HKOJIOTMYECKOH XUMHUHU, MeToJaMu 0e30MacHOoro
oOpallleHus ¢ XUMUYECKUMHU MaTepHajaMd C YYeTOM UX (PU3MYECKMX U XUMHUYECKHX
CBOWCTB, CITOCOOHOCTBIO MTPOBOJIUTH OIICHKY BO3MOXHBIX prckoB (ITK-9).
3namo:
— TIOJIOKCHUS KOHIICTIIIMU YCTOMYMBOTO PAa3BUTHS, WHACKCHI U WHIUKATOPBI YCTOWYHBOTO
pa3BHUTHS;
— IPUHLIHUIIBI UCTIOJIb30BAHUS PECYPCOB B YCTOMYHMBO Pa3BUBAIOIIEMCS OOIIIECTBE;
— JMUHAMHKY YMCICHHOCTH HACEIICHUS W MPOTHO3BI PA3BUTHUS JIEMOTpPapUYECKON CHUTYyallUd B
mupe u B Poccuu;
— OCHOBHBIE TMPUHIMIBl YCTOMYMBOCTH >KUBOW MPUPOJIBI, OMOT€OXMMHYECKHE LHUKIBI a30Ta,
docdopa, yraepona,
— UHJCKCHI U MHAUKATOPHI YCTOMYUBOTO Pa3BUTHSI TOPOJIOB;

Ymems:
— 00OCHOBBIBAaTh M KPUTHYSCKH OIICHHBATHh CYIICCTBYIONIME TIOAXOABl K YCTOHYHBOMY
Pa3BUTHIO;
— pa3pabaThIBaTh MPAKTUYCCKUE PEKOMEHIAIIUH 110 00SCTICYCHUIO0 YCTOHYHBOTO PA3BUTHS;
— o0cykIaTh 1 pa3pabaThiBaTh PEIICHUS COBPEMEHHBIX MTPOOJIEM YCTONYMBOTO Pa3BUTHS;
— OLICHUBATh BO3/ICHCTBUS, HAHOCHMBIE Y€JIOBEKOM Ha OKPYKAIOIIYIO CPELy;
— aHAJIM3UPOBATH COIUAITBHO-DKOHOMUYECKHE (PAKTOPBI YCTOWYHBOTO PAa3BUTUS TEPPUTOPHUH;
— Pa3bBACHATH COJACPNKAHWE KOHICMIUU YCTOWYHUBOTO PA3BUTHS OKPYKAIONIUM, CIIOCOOCTBYSI
peaym3anyy 3aJad HEMPEPHIBHOTO KOJIOTUYECKOTO OOpa30BaHHS B HHTEPECAX YCTOHYHBOTO
pa3BUTHS;

Braoemy:
— HaBBIKAMH K OOOCHOBAaHUIO COOCTBEHHOW TOYKHM 3PEHUS Ha JUCKYCCHOHHBIC MPOOIEMBI,
CBSI3aHHBIE C HEOOXOIMMOCTBIO TIEPEX0/Ia K YCTOMUYNBOMY Pa3BUTHIO;
— HaBBIKAMH HCCIIEIOBAaHUS B 00JIACTH UHTETPATBbHBIX OIIEHOK YCTOWYMBOTO Pa3BUTHUS;
— HaBBIKAMH MMOMCKA U UCTIOJIb30BAaHUS HICTOYHUKOB COITMAILHO- 9KOHOMUYECKON HH(POpMAITUH.

3. KpaTkoe conep:kaHue TUCHUTIIAHBI

Beenenue. [Ipeamer u 3agaun Kypca

Mooy 1. Buocghepnbie oepanuuenus pazeumus

Tema 1. YCTOWYMBOCTD KMUBOI MPUPOJIBI. 3aBUCUMOCTD KUBOTO OT COXPAHEHHsI CTaOUIBHOCTH
mapaMeTpoB OKPYXKAIOMICH cpeabl B ONpeAeNieHHBIX mpezenax. [Ipemensl CymecTBOBaHUS
JKU3HU: HEOOXOIMMBbIE TeMIlepaTypa, OCBEIIEHHOCTh, BJIQXKHOCThb, COJIEBOW COCTaB BOJBI;
paMoaKkTUBHEIN (oH. DaKTOPHI, ONPEAEIAIONIUEe MOCTOSHCTBO Cpelbl OOWTaHWS Ha 3emiie:
MOJIO’KEHUE TJIAaHETHl B COJHEUHOU cucteme; OydepHble cBoiicTBa aTMochepsl u TUIPOChEepHL.
[TepepacnpeneneHue >HEPTUU MO MTOBEPXHOCTH 3eMIId. 3HAYCHHE COXPAHECHUsI OMOJIOTHIECKOTO
pazHooOpasuss Ha 3emusie. PasHooOpa3ue  BUIOB  JKMBOTHBIX, pAacTeHHil, TpuOOB,
MUKpOOprannu3MoB. Oco00 OXpaHsSeMbIe TPUPOTHBIC TEPPUTOPHH: 3AMOBEIHHUKH, 3aKa3HHKH,
HAI[MOHAJIbHBIE MAPKU ¥ WX 3HAYCHHE B COXPAaHEHUH OMOJOTHYECKOro pazHooOpasus,
reHo(oH1a )KUBBIX OPraHU3MOB U 3KocucTeM. [lomynsnuonHas cTpykrypa Buja. COOTHOIICHHE
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POXKIaEMOCTH U CMEpTHOCTH. KoneOaHusi YMCIEHHOCTH. XapakTep U CUjla aHTPOIOTE€HHOTO
BO3/JICHCTBUS HA CPENY CYIIECTBOBAHUS KU3HU.
Tema 2. buocdepa. Ponb xuBoro B mpeodpazoBanuu o0ojoyek rmianetsl. [IpencraBienue oo
sKocucTeMax. Tpopuueckue U 3HepreTHUecKue ypoBHHM IKOCUCTEM. DKOJIOTHYECKasl MUpaMUa.
[TpoGiieMa BOCCTAaHOBIIEHHs HapylIEHHbIX 3KocucTeM. Mmuranumonnas wurpa «OcTpoB» -
UTPOBOE MOJIEIMPOBAHUE MPOCTEHIEH Ha3eMHOM SKOCHUCTEMBl U3 YEThIpEX TPO(YUUECKUX
ypoBHEW. PasznnuHble IyTH aHTPOIIOIEHHOI'O BO3JCWCTBUS Ha mpupoay. buoreoxummuyeckue
muKibl.  ['omeocratuueckue — cBoiictBa  Ouocdepbl.  AHTPONOIEHHbIE — BO3MYILEHUS
OMOreOXMMHYECKHX IIUKJIOB U JAETpajalusi CUCTEM MOJIEPKaHUs KU3HU.

Mooynv 2. Anmponoeennoe go3deticmaue Ha buocgepy
Tema 3. Poct uymciieHHOCTH uyesoBedecTBa. POCT HapomoHaceleHuss MUpa U OTAEIbHBIX
peruoHoB. Jlemorpaduueckue Kpu3uchl B UCTOpUHU yenoBeuecTBa. Craguu aeMorpaduyeckoro
nepexosna. COOTHOLIEHHE  POXKIAEMOCTH M CMEPTHOCTH. JIluHamuKa  4YHCIEHHOCTH
HapozoHaceneHusd B mupe U B Poccuu. IlpennosaraeMble MOCIEACTBHS IEPEHACEIEHHOCTH.
ConmanbHO- SKOHOMHYECKHME M HKOJOTHUECKHE IMPOOJIEMbl B3aUMOOTHOILICHHS Pa3BUTHIX M
pasBuBatomuxcst crpad. «Pumckuit kiy6». CtokrombMmckas aexniapauus. 32 CraOunuzanus
YyhClIeHHOCTH Joaed Ha 3emie. [lpuumHbl cTabuiau3aluy  4YMCICHHOCTH YEJIOBEYECTBA.
KonuuecTBO JOCTYNMHONM MNMINM M YHUCIEHHOCTb HaceineHus. COBPEMEHHOE COCTOSHUE
IIPOJIOBOJILCTBEHHON MpoOJeMbl HAa 3eMJI€ U B OTJENbHBIX pernoHax. Joyig moBEpXHOCTU CYIIH
IIPUTOJHOM U1l BENEHUS CEJBCKOro Xo3sicTBa. IIpOayKTHMBHOCTB CEJIBCKOXO35MCTBEHHBIX
yronuii. Pob HOBBIX TEXHOJOTHA, MOIIHOCTH M Pa3HOOOpa3usi MalIMHOTPAKTOPHOTO IapKa,
MUHEpAJIbHBIX YA0OpeHUH, XUMHUYECKUX CPEICTB OOphObI € BPEOUTEISIMH C/X PACTEHHIA,
HaJIM4Yusl BOJHBIX pECypcOoB U 1oAOOpa COPTOB B IMOBBILIEHUM ypoxkas. HeraruBnbie
IIOCJIEACTBHSI MCKYCCTBEHHOI'O IOBBILICHMS IUIONOPOAMS 3€MIIM: JPO3Ms IOYBBI, NOHMKEHUE
YPOBHSI TPYHTOBBIX BOJ, TOKCHYECKUH 3(PPEKT OT MPUMEHEHUS MUHEPAIBbHBIX yIO0OpEeHUH U
HNECTULU/IOB, M3MEHEHUE Ce0ECTOMMOCTH  CEIbXO3NPOAYKIHH. ODKOJIOIMYECKH  UHCTOE
3emisienenue. IlyTu pemieHus NpoJIOBOJILCTBEHHOM IpOOJeMbl B Pa3HBIX pEruoHax Mupa.
ITponoBoaBCTBEHHBIE pECYPChl MHUPOBOIO OKeaHa.
Tema 4. 3arpszHenue okpyxatouieil cpeapl. OnacHOCTb AJIsl SKOCUCTEM U 37J0POBbS YEJIOBEKA.
[TonsiTHe 3arpsi3HeHUs. 3arpsi3HEHHE OKPY’KaIOLIeH cpelibl Kak 000pOTHAs CTOPOHA NOTpeOIeHUs
IPUPOJHBIX pecypcoB. ['1o0aabHbIE U JTIOKAJIbHBIE TPOOJIEMBI 3arPA3HEHMSI OKPYKAIOLIEH cpebl.
Buasl 3arpssHeHuss okpyxatomied cpenpl. OnacHOCTh Pa3IUYHBIX (OpM  3arps3HEHUs
OKpY’KaIOIIeW Ccpeabl HJisi 370pOBbs HaceleHus. 3arpssHeHue armocdepbl. OCHOBHBIC
UCTOYHUKM 3arps3HeHuss atMocpepHoro Bo3ayxa. Mi3MmeHeHwe kiuMmaTa. 3arpsi3HEHHE
BHYTpEHHUX BOJ W MupoBoro oxeaHa. 3arps3HEHHE IMPECHBIX BOJ IPOMBIIIJICHHBIMH,
CEJIbCKOXO3SHUCTBEHHBIMU M OBITOBBIMH CcTOKaMHU. OCHOBHBIE BHJIbI TJIO0QJIBHOTO 3arps3HEHUS
MupoBoro okeaHa. 3arpsi3HeHue JUToc(hepsl; Aerpajaus 3eMelb, ONyCThIHUBAHKE, JTATEHTHBIN
NEepUoJl peakiMy MOYB Ha 3arps3HEHue. 3arps3HEeHUe MOYBBl M I'PYHTOBBIX BOJ. ['nmoGanbHbIe,
peruoHanbHble M JIOKalbHbIE MPOOJEMBI OKpYXarouied cpeabl. PannoakTuBHOE 3arps3HEHHE
OKpyXkaromieid cpenbl. OMaCHOCTH M PUCKM BO3ACUCTBHS M3MEHEHMHM OKpYXKarolleW cpenbl Ha
3/10pOBbE YEJIOBEKA U COCTOSIHUE SKOCUCTEM.

Mooyns 3. Pazeumue u pecypcul
Tema 5. IloTpebnenue mNpUPOIHBIX pecypcoB Bo300HOBHMBIE, HEBO30OHOBHUMEIE, BEUHBIC
pecypcbl. Pecypcebl u pe3epBbl. 3amachkl U paclpeieieHUe MOJIE3HBIX NCKONAEMBbIX. Y BEIUUYEHNE
HHEpPronoTpeONeHnss U 3arpsi3HEHUsT OTXOJaMU IepepaboTku chipbs. Pecypcocbepexenue.
JlenoBass uMuTaMOHHAs UTrpa «PBHIOOIOBCTBOY» - ylpaBieHUE BO3OOHOBIIEMBIMU MPUPOIHBIMU
pecypcamu. [IpecHas Boja kak BO300HOBUMBIN pecypc. Bomomorpebnenue. JlecHpie pecypchl.
PanmonanbHOe BeneHHe JIECHOTO Xo3siicTBa. [Ipo0nemMa cokpalleHnuss MUHEPaIbHBIX PECYPCOB.
Pe3epBbl 1 pecypchl OCHOBHBIX BUJIOB MUHEPAIBHOTO CHIPbSL.
Tema 6. Dxonormueckue MpoOJieMbl M YCIOBHUS HHEPreTHUECKOro oOecreyeHus mporpecca
DOHepreTuyeckue pecypchl. 3amachl W paclpeneleHHe TOpIYMX HCKOMAaeMbIX. 3arpsi3HEeHUe
OKpY’Kalolled cpeapl OT COKUTaHHUA YIIg, HEPTEeNpOayKTOB, MPHUPOJHOrO Trasza. ATOMHas
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sHeprus. ['maposHeprusi. AJbTEpPHATUBHBIE HMCTOYHUKH AIIEKTpodHEpruu. llo3uTuBHBIE U
HETraTHBHBIE CTOPOHBI KaXKJIOTO CIIOCO0a MOTYYeHHsI 3JIEKTPOIHEPTHUH. DHEProcoepeKeHHe.
Tema 7. IlocmenctBus HM3MEHEHHs cOocTaBa aTrMoc(hepbl M HCTOMICHUS O30HOBOTO CJIOS
atMocteprl 3emuin ['mobGanbHble mpoOsiieMbl u3MeHeHHs kiaumara. CrtpoeHue armochepsl.
[Ipobnema wuCTOIIEHUS] O30HOBOTO Clos B arMocepe 3eMiM M COBPEMEHHBIE THIIOTE3bI
OTHOCHUTEJIbHO IPUYMH 3TOro sBI€HUSA. Peakuuu, NOpoTEeKaronme B 030HOBOM  CJIOE.
AHTpPONIOT€HHOE BO3/IEHCTBUE CO 3HAYUTEIBHBIM JIATEHTHBIM TepuojaoM. Vctopusi uameHeHus
KirMara Ha 3emie. [IpuponHble U aHTPONOTE€HHBIE COCTABIISIIOIIME COBPEMEHHOIO M3MEHEHUS
kmumata. Teopusi «mapHukoBoro 3¢ dekra». 33 Pamounas konBennus OOH 00 m3MeHeHUM
kiuMara. [lmanupyemoe cCHMKeHHE BRIOPOCOB MApHUKOBBIX Ta30B B atMocdepy. Pemenus OOH
2016 rona B obsiacTé mpoOIeMbl U3MEHEHHUS KIIMMaTa

Mooy 4. Yemotiuusoe passumue uenosewecmasa

Tema 8. Konmenmusi ycroitunBoro pasButusi. Peanmszanum B Poccum koHuenuuu
ycToitunBoro pa3Butus denoBedecTBa «Kondepenmmss OOH mo mpobiemam oOkpyxaromien
yenoBeka cpenapl» B CrokroneMme (1972). Crokronbmckas nexnapauus. FOHEIT — nporpamma
OOH 1no oxpane okpyxarorieir cpeabl. Bcemupnas xaptust npupozst (1982). MexayHnapoaHas
KOMHUCCHS TI0 OKpyXaromiei cpene u passututo. [oxman «Hame o6mee Oymymee» (1987).
«Kondepenmuss OOH mno okpyxkaromeit cpene u pa3Butuio» B Puo-ne-XKanebipo (1992).
Hexnapamust Puo. «IIporpamma nericrBuid. [ToBectka nus Ha XXI Bex». [IoHsTHE «yCTOMYMBOIO
pa3BUTHs YesloBeuecTBa». «PaMouHasi KOHBEHLMS MO U3MEHEHUIO KiuMata» U «KOoHBEHLHUs 10
OMOJIOTHYECKOMY Pa3HOO0Opa3uio», «3asBICHUE O NPHUHIMIAX JIECOBOJCTBa». BceMmupHbIN
CaMMHT 1o ycToitunBoMy paszsutiio (MoxannecOypr, 2002). «IInaHa BBINOIHEHHS PEIICHHIT»
cammuTa. BeceMupnsiii cammut 1o ycroiunBomy paszsutuio PY1O+20 (Puo-ne-XKaneiipo, 2012).
3enenas skoHomuka. Pemenus OOH B obnactu ycroitunBoro passutus 2016 roga. 17 ueneit
YCTOMYMBOrO pa3BUTHs. B3auMHas CBs3b COIMATBHBIX, DKOHOMHYECKHMX M SKOJOTUYECKUX
npobiieM coBpeMeHHOro ooOmectBa. lloHATHe «ycTOWYMBOrO pas3BUTHUs». WHIEKCH W
MHAMKATOPbl YCTOWYMBOTO pa3BUTHA. DKoJIOTHYeCKul cien. Haeke pa3BUTHS YETIOBEUECKOTO
noTeHluana. MexayHapoJHble KOHBEHIIUH, MOANMUCAHHBIE HAIlleH CTPaHO B 0OJIACTH OXpPaHbI
OKPY’KaIoIIe Cpebl U yCTOMuMBOMY pa3BuThio. Yka3 llpesungenta PO «O rocymapcTBeHHOM
ctpareru P® mo oxpaHe OKpyXaromieil cpeibpl U OOECHEUYEeHUI0 YCTONYHMBOTO Pa3BUTHS.
Boinonnenue Poccuelr MexnyHapOAHBIX JIOTOBOPOB M KOHBEHIMI. DKOJIOTHYEeCcKas JOKTpHUHA
P®. [Iporpamma sxonoruyeckoit 6ezonacaoctu Poccun. [IpaBoBble HOPMBI TOCTYIIA HACETICHUS
K MH(OpMalMK O COCTOSIHUM OKpY’Karolleil cpeasl u Gopmax BozaeicTBus Ha Hee. OpXxycckas
KoHBeHIUs Tema 9. Dkonorudyeckoe 0Opa3oBaHUE U MPOCBEIIEHHE B 00ECIIEYEHUN YCTOWYMBOTO
pa3BUTHs 4YeJIOBEYECTBA 3HAU€HHUE OOpa30BaHMS M TPOIMAraHibl B J€J€ OXpPaHbl MPUPOJBI U
CTaHOBIIEHUS  PAIlMOHAIBHOTO  MPHUPOAOINONB30BaHUA.  TOWIMCCKas  JeKiIapamus 1o
sKoJIorHYecKkoMy oOpa3oBaHuto. Konuenuus HempepbslBHOro oOpaszoBanus. [lepemoaroroska
KaJpoB IO OXpaHe OKpyxkatomiei cpensl. Cuctema moBbIIIeHHs KBanupukanud. Poib
po(heCcCHOHANIBHBIX AKOJIOTOB B IMPEAOTBPAILIEHUH HKOJIOTMYECKOTO KpH3Uca. DKOJIOTHMYECcKOoe
oOpa3oBaHue JUIsl YCTOWYMBOTO pa3BuTus B Poccuu. Ponb 00IIeCTBEHHBIX MPUPOJOOXPAHHBIX
OpraHu3aIil B peagn3alui KOHIEMIINH YCTOMUYUBOro pa3BUTHs. OCHOBHBIE TPUPOJOOXPAHHBIC
oOmiecTBeHHbIe opranu3aui B Poccun. [lpoBeaenne myonnyHbix Meponpustuii. Pegepenaymsr
00 oxpaHe OKpYyXKarollei NpupoIHON Cpeibl.

4. O0beM y4eOHOM JUCHHUILINHBI

Buabi yueoHoii paéotnl B 3E B akazem.
yacax
OO0uas TPy10eMKOCTh JHCHHMILIMHBI 10 Y4eOHOMY IIAHY 5 180
KonraktHas pa6ora (KP): 2 72,4
Jlexmm (Jlek) 0,5 18
[TpakTnueckue 3anstus (I13) 1,5 o4
CamocrositeabHas padora (CP): 3 107,6
KonTakTHas camocTosTenpHas paborta 1 0,4
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CaMoCTOsITeTbHOE H3YUCHHE PA3/ICIIOB AUCITUTUIHHBI 35,6
Bua konTpoas: 3a4uér (2) - -
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TpyA0eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY IIAHY 5 135
Konrakthas pa6ora (KP): 2 54,3
Jlexiuu (Jlek) 0,5 13,5
[Tpaxtrueckue 3ansatus (I13) 1,5 40,5
CamocrositeabHas padora (CP): 3 80,7
KoHTakTHas camocTosTenbHas pabota 1 0,3
CaMocTOosTeIbHOE U3YUYECHUE PA3/IeNIOB TUCIIUIIMHEI 26,85
Bua konTpoJis: 3a4ét (2) - -

«Conmoaorus» (b1.5.07)

1. Heab AMCUMIVIMHBI — HAY4YUTh CTYACHTOB H(PQEKTHUBHO HCIOIb30BaTh CpPEICTBA
MHHOBAIIMOHHBIX MH(OPMALMOHHBIX OOPa30BAaTEIbHBIX TEXHOJOIMH B CHUCTEME
00pa30BaTeNLHOIO Npollecca; HaydyuTh crocobam BJIAJICHUsI METOOJIOTHEH,
TEXHOJOTME W  MpaKkTUKOH  pa3paboTKu coBpemenHbix  MK-texnomoruni,
OPUEHTHPOBAHHBIX HA pEAIM3ALUI0 ICUXOJIOTO-NIEAArOTMUECKUX Leied oOydeHHs H
BOCIIUTAHMSL.

2. B pe3yabTaTe H3y4yeHHs TMCHHUIIMHBI 00YUYaIOLIUIiCs 10 MporpaMMe crenuaJuTeTa
JOJIZKEH:

O6nanath cneAyrOIMMUMH KOMIETEHIIUSIMH:

— TOTOBHOCTBbIO JI€HCTBOBaTh B HECTAaHAAPTHBIX CHUTYallUsIX, HECTH COLMAIbHYIO U
ITUYECKYI0 OTBETCTBEHHOCTS 3a npuHsThie peuienus (OK-6).
3namo:

- OCHOBBI M€/1arOTUKH AJIEKTPOHHOT'O 00YyUEHUS;

- crocoObl COBEPIIEHCTBOBAHUS MEXaHM3MOB YIIPaBJIEHUs CUCTEMOI 0Opa3oBaHHs Ha OCHOBE
MCIIOJIb30BAaHUsl aBTOMAaTU3UPOBAHHBIX OaHKOB JAaHHBIX HAy4YHO-TIEarorudyeckoi nHpopmanuu,
UH(POPMALMOHHO-METOIUUECKUX MAaTepHalIOB, KOMMYHHUKAIIHOHHBIX CETeH;

Ymemu:

- OCYHIECTBISATh  MH(POPMALMOHHO-YYEOHYIO,  IKCHEPUMEHTAIbHO-HCCIIEOBATEIbCKYIO
JeSTeNIbHOCTh, Pa3HOOOpa3HbIE BUAbI COBMECTHOM JIEATEIBHOCTH 110 00paboTKe HHPOpMaIUy;
WCIIOJIb30BaTh  KOMIIBIOTEPHBIE TECTUPYIOLIME, IUArHOCTUPYIOIIME METOAMKU KOHTPOJS U
OLICHKHU YPOBHS 3HAHUN 00y4aeMbIX;

Braoemy:

- HaBblIKaMHM pa3pabOTKUM HOBBIX METOJOB OOY4YEHMsS] C MCIIOJIb30BAaHHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHIA;
- cioco0amMK OpraHU3aluy TPYHIIOBOM, TPOEKTHON paboTHI.

3. Kparkoe conep:kanue JUCHUIIIHHBI

Mooyne 1. Undopmaruzanus oopazoBaHus Kak (JakTop pa3BUTHUS OOIIECTBA.

enu u 3ana4n KUCTIONb30BaHUSI MHPOPMAILIMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJIOTUH B
oOpazoBanun MH(popManmoHHble W KOMMYHHMKAIlMOHHBIE TEXHOJOTMUM B peaIr3aliu
MHQOPMALIMOHHBIX M HMH(QOPMAIMOHHO-NIEATENIBHOCTHBIX ~ Mojenell B~ oOydeHuwu.
NudopmaninoHHble M KOMMYHUKAIMOHHBIE TEXHOJOTMH B AaKTHBM3AllUM I103HABATEIbHOMN
NEeSTEIbHOCTH YJaluXCs.

NudpopmanvoHHble W KOMMYHHMKAIIMOHHBIE TEXHOJIOTUM B peaM3alliil CUCTEMBI
KOHTPOJIS, OLIEHKM ¥ MOHHUTOPHHra Y4e€OHBIX JOCTHXKEHUHM yyammxcs. OKCHEpTHblE U
AQHAJTUTMYECKHE METOJbl B  OIGHKE JJEKTPOHHBIX CpPEACTB y4yeOHOr0 Ha3HAYCHMS.
HNudopmaninoHHble 1 KOMMYHUKALMOHHBIE TEXHOJIOTUU B YUEOHBIX MPEAMETaX.

4. O0beM y4eOHOM JUCHHUILINHBI

Buabl yueoHoii padoThI B 3E ’ B akanem.

22




yacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 110 Y1eOHOMY IIAHY 2 72
KonraktHas pa6ora (KP): 1 36,2
Jlexiuu (JIek) 1 36
ITpaxtrueckue 3ansatus (I13) - -
CamocrositeabHas padora (CP): 1 35,8
KoHTtakTHas camocTosiTenbHas pabota 0.95 0,2
CaMOCTOSITeIhHOE H3YYCHUE PA3JICIIOB TUCIUILITHHBI ’ 8,8

Bua KoHTpOJIA: 32a4€T - -

Buabl yueOHo# padoThI B 3E B actp. yacax

O0mas TPyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IIAHY 2 54
KonraktHas pa6ora (KP): 1 27,15
Jlexuun (Jlek) 1 27
ITpaxtrueckue 3ansatus (I113) - -
CamocrositeabHas padora (CP): 1 26,85
KoHTakTHas camocTosTenbHas pabota 0.95 0,15
CaMOCTOATEIbHOC U3YYCHHE PA3/ICIIOB TUCITUTITHHBI ’ 6,6

Bua KoHTpOJIA: 32a4€T - -

«®Dusnka» (51.5.08)

1. Heablo AMCUHMILUIMHBI SBISETCS NPUOOPETEHHE CTYAEHTAaMM 3HAHUH 110 OCHOBHBIM
pazgenam (U3MKM M yYMEHUIO TPUMEHSITh HX B JPYIHX €CTECTBEHHOHAYYHBIX
JUCLUIUIMHAX

2. B pe3yabTaTe M3y4yeHHs TMCHHUILIMHBI 00YUYaIOLIUIiCs 10 MporpaMMe crenHajuTeTa
JOJIZKEH:

OO6nanatp cIeAyrOIMMUMH KOMIIETEHIIUSAMH:
— CIIOCOOHOCTBIO HCIIOJIB30BaTh TEOPETUYECKHE OCHOBBI (DYHJIAMEHTAIbHBIX Ppa3/eioB
MaTeMaTuKu U pu3nKH B podeccruoHanbHoi aesrenproctr (OITK-3)
— CHOCOOHOCTBIO pemarh 3a4ayd  NpodecCHOHAIbHOW JESATeIbHOCTM Ha OCHOBE
nH(pOpMallMOHHON U OHOIMorpaduueckoil KyabTypsl C IPUMEHEHHEM MH(POPMAIIMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH M BBIYMCIUTEIBHBIX CPEJICTB C YYETOM OCHOBHBIX
TpeboBanui nHpopmarmoHHoit 6e3onacuoctu (OI1K-4).
3namu:
- (u3MYECKUe OCHOBBI MEXAaHUKH, (PU3MKHU KOJIeOAaHUI M BOJH, JIEKTPUYECTBA U MarHeTusMa,
ANIEKTPOAMHAMHUKY, CTATUCTUYECKON (PU3MKH U TEPMOAMHAMUKHU, KBAHTOBOU (DU3UKU;
- cMbIcn  (DYHIAMEHTAJIbHBIX (PU3MUECKUX 3aKOHOB, NPUHIMIIOB W IOCTYJIATOB; WX
(GOpMyYIHPOBKH U TPaHULIBI TPUMEHUMOCTH;
- CBSI3b IIMPOKOTO Kpyra PU3MUECKUX SIBICHUN C PyHTaMEHTATLHBIMU MIPUHIMIIAMH H 3aKOHAMH
bu3uKy;
- OCHOBHBIE METO/IbI PEUICHUS 3aa4 10 OMMCAHUIO (PU3NUECKUX SBJICHUM;
- METObI 00PabOTKHU pe3yNbTaTOB (PU3NUECKOTO IKCIIEPUMEHTA.

Ymemu:
- TPUMEHATH TEOPETHYECKHE 3HAHUS U DKCIEPUMEHTAIbHBIE METOJbl HMCCIEIOBAHUS TPH
pelnieHnu npodecCUOHaIbHBIX 33/1a4;
- MPOBOJIUTH pacué€Thl, OCYLIECTBIATH AHAJIW3 W HAa OCHOBE 3TOro JenaTb OOOCHOBaHHbBIE
BBIBOJIBI;
- AHAJIW3MPOBATH PE3YNbTaThl HAOMIONEHUM M HKCHEPUMEHTOB C IMPHUMEHEHHEM OCHOBHBIX
3aKOHOB W TMPUHIIATIOB (PH3HKH;
- OIpeneNATh Xapakrep (U3NYECKUX IPOLECCOB IO KOMIUIEKCY HKCHEpUMEHTaIbHON
uH(pOpMalMU IpY MOMOIIH rpauKOB, TAOJIUI U ypaBHEHHI;
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- IPEJICTABIIATH 00Pa0OTAaHHYIO HKCIIEPUMEHTAIBHYIO M TEOPETHUECKYIO HH(POPMALIUIO B YCTHOM
U TUCbMEHHOH (opMe, B TOM 4YHCIE€ C HCIOJB30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX

TEXHOJIOTUH.
Braoems:

- HaBBIKAMHU Pa0OTHI C IUPOKUM KPYroM (hpU3HUECKUX IPUOOPOB U 000PYIOBAHHUS;

- HaBBIKAMU 00OCHOBAHMS CBOUX CY)I(,HGHI/Iﬁ n BBI60pa METOJa UCCIICAOBAaHUA.

3. Kparkoe conep:kaHue TUCHUTTUHBI
Mooy 1

OcHoBbI MexaHuku. MonekyinsipHas ¢pusnka. OCHOBBI TEPMOJMHAMUKH.

Mooy 2
Bsenenue.

[Ipenmer duszuku. MeToapl pU3NYECKOr0 HUCCIEA0BAHUS: ONBIT, TUIIOTE3a, IKCIIEPUMEHT,
Teopust. Puznueckue oCHOBBI MeXaHUKUA. OCHOBBI MOJEKYJISAPHOU (U3UKH. DICKTPOCTATHKA U

MOCTOSIHHBINA 3JIEKTPUYECKHI TOK.
Mooyns 3

OnekTpoMaraeTusm. OnTuka. DIeMEHTbl KBAHTOBOU (PU3UKHU.

Mooy 4

OneMEeHTHI KBAHTOBOM CTaTHCTHUKH. MeTaHHLI, AUSJICKTPUKU U ITOJTYIIPOBOJHUKH C TOUKHU

3peHHsI 30HHON TEOPUH. FIIEMEHTHI (PU3UKU TBEPAOTO TEA.
4. O0beM y4eOHOH JUCHHUILINHBI

Buabl yueOHoii padoTnl B 3E B axazem.
yacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 15 540
Konraktnas pa6ora (KP): 6 217
Jlexumu (Jlek) 4 144
[Tpaktuyeckue 3anstus (I13) 2,5 90
CamocrositesbHasi padora (CP): 8 287,4
KonTtakTHas camocTosiTenpHas pabora 5 1
CaMoCTOATEIbHOE U3YUYEHHE Pa3/IeNIOB TUCIUIIIMHbI 71
Buja kontpoJsi: 3a4ér (3) 3x3ameH 1 35,6
Buabl yueOHoii padoTnl B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IUIAHY 15 405
Konrakthas patora (KP): 6 162,75
Jlextuu (Jlek) 4 108
[Tpaktnyeckue 3anstus (I13) 2,5 67,5
CamocrositesbHas padora (CP): 8 215,55
KoHTtakTHas camocrosTenpHas pabora 5 0,75
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 53,25
Buja kourpoJsi: 3a4ért (3) 3x3amen 1 26,7

«Anamutuueckas xumus» (b1.5.09)

1. Heab AMCHMIUIMHBI — 00ECHEUUTHh MOJHBIM 0OBEM COBPEMEHHBIX 3HAHWUN, YMEHHMHA U
HABBIKOB 110 OCHOBHBIM I'pyIIIaM XMMHUYECKUX U (PU3MKO-XMMUYECKHX METO/I0B aHaJIM3a,
HanOoJiee MMPOKO MPUMEHSIEMbIX B MPOMBIIUIEHHOCTH M UCCIIEA0BATENbCKON padore, a
TaK)Ke€ KOMIETEHIIMHA, HEOOXOJUMBIX XHMHUKAM-TEXHOJOraM BCEX CIEHUANbHOCTEH s
pELICHU KOHKPETHBIX 3a/1a4 XMMUYECKOTO aHaIn3a

2. B pe3yabTaTe H3yuyeHHs THCHHUILIMHBI 00YYAIOLIUICS 10 MPOrpaMMe CrenHaJuTeTa
JMOJIKEH:

OO06nanath CIeAyIOIMMMHA KOMIETEHITASIMH:
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— CIOCOOHOCTBIO BOCHPHUHUMATh, pa3BUBaTh U HCIOJIb30BAaTh TEOPETUYECKUE OCHOBBI
TPaJMLMOHHBIX U HOBBIX PAa3/EJOB XUMHUHM IMPU PEUICHUH MNPOPECCHOHANBHBIX 3a/1a4y
(OIIK-1);

— BIAQJCHUEM  HAaBbIKAMH  XMUMHUYECKOTO  JKCHEPUMEHTa,  CUHTETUYECKUMH U
AQHAJTUTUYECKUMHU METOJAMHM TOJYYEHHUS] U HCCIEHOBAaHUS XUMHUYECKHUX BEIIECTB M
peakuwmii (OI1K-2);

— CIOCOOHOCTBIO HCIIONIB30BATh TEOPETHUECKHE OCHOBBI (DYHJaMEHTAIbHBIX pPa3/esioB
MaTeMaTHKHU B (PU3KMKH B TipodeccuonanbHoil aesreabroctu (OITK-3);

— CIOCOOHOCTBIO K MOHUCKY, 00paboTKe, aHaIN3y Hay4YHOU MHpopManuu U GOpPMYIHPOBKE
Ha UX OCHOBE BBIBOJIOB M mpeiokenuit (OITK-5);

— BJaJEHUEM HOPMaMU TEXHUKH O€30MacCHOCTM U YMEHHEM peallu30BaTh HX B
71abopaTOPHBIX U TexHooruueckux yciaobusx (OITK-6).
3uams:

- OCHOBHBIE NOHSATUS MU METOJbl KAaYECTBEHHOTO M KOJMYECTBEHHOIO aHalu3a, TEOPHUIO
XUMHYECKHX U (PU3UKO-XUMUYECKUX METOJIOB aHAIN3a, IPUHIUITE paOOTHl OCHOBHBIX IPUOOPOB
B (DM3UKO-XMMHYECKHX METOaX;

Ymems:

- IPUMEHSATh TPUOOPETECHHBIE MPAKTHUECKUE HABBIKA B MPOPECCUOHAIBHON NESTEIBHOCTH IS
pelIeHNs KOHKPETHBIX 33/1a4;

Braoemy:

- WJEOJIOTHEH XMMHYECKOIO aHaiu3a, CHCTeMOM BbpIOOpa MeETOJla KAauyeCTBEHHOIO H
KOJIMYECTBEHHOT'O aHaju3a, OLEHKOM BO3MOXXHOCTEHW Ka)XJOro METOJla, METPOJIOTMYECKUMU
OCHOBaMHU AaHAJIUTUYECKOM XUMHHM; MMEThb IMPEJICTaBICHHME O MHOrooOpa3sMu METO/I0B
XMMUYECKOI0 aHaJIM3a U O KOHTPOJIE KauyecTBa PE3YJIbTATOB KOJIMYECTBEHHOTO XUMHUYECKOIO
aHaau3a.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI
1. Beenenue
[Tonsatne o0 aHamuTHyeckod xuMuu (AX) Kak O CHCTEME 3HAHWUM, ITO3BOJISIOIICH

YCTaHOBUTH KaUECTBEHHBIN 1 KOJMYECTBEHHBIHN cocTaB BemiecTBa. 3agaun AX.

Mooyne 1. PaBHOBecHsl B TOMOT€HHBIX M Te€TE€pOTe€HHBIX cucteMax. OCHOBHBIE THUIIBI
peakiuii, mpuMeHsieMbiXx B AX (peakiiuu HOHHOTO 0OMEHA, PEaKIIUU C TIEPEHOCOM DJIEKTPOHOB U
NIEKTPOHHBIX IAp, peakuuu ocaxaeHus). KoHCTaHTBI paBHOBeCHs: TEPMOJUHAMHYECKHE,
KOHIEHTPAllMOHHbIE, YCIOBHbIE. PaBHOBECHS aHATUTUYECKH Ba)KHBIX MPOTOJIUTUYECKUX CUCTEM.
I'mpponmus. I'maponu3 1O KaTMOHY M AHHUOHY, CMEUIaHHBIM ruaponus. Beruucinenune pH
pacTBOpPOB KUCJIOT, OCHOBAHUH, UX CMecel, THAPOIU3YIOIUXCs coieil. ByepHbie pacTBOpbI: UX
cocTaB, cBOMcTBa, pacuer pH. PaBHOBecus B cucremax komruiekcooOpasoBaHus. KoHCTaHTHI
KOMIUIEKCOOOpa3oBaHus.  PaBHOBecusi B TreTeporeHHbIX  cuctemax. llpousBenenue
pPacTBOPUMOCTH.

Mooyns 2. OCHOBBI METOJOB KOJIMYECTBEHHOTO aHaiu3a. MeToabl KOJUYECTBEHHOTO
TUTPUMETPUUECKOr0 aHanu3a. TpeOoBaHMs, NpeabsBIseMble K XMMHUYECKMM pEaKLIHUIM B
XUMHYECKOM aHaju3e. DTallbl KOJIMYeCTBEHHOro aHanu3a. PacueTrsl B TuTpuMeTpuu. CrocoObl
TuTpoBaHud. ['paduueckoe n3o0pakeHue mporecca TUTpoBaHUS. CKadOK TUTPOBAHMS, TOUKA
skBuBasieHTHOCTH (TD), koneunass Touka TtutpoBanust (KTT). IlepBuunble U BTOpUYHBIE
CTaHJapThl. MeToJ  KHCIOTHO-OCHOBHOI'O  THUTpPOBaHHUS. BbIOOp  KHCIOTHO-OCHOBHOTO
uHaukaropa. I[lpumepsl  onpeneneHuil.  Meroasl  OKMCIMTEIBHO-BOCCTAHOBHUTEIBHOIO
TUTpOBaHUA. OKHUCIUTENBHO-BOCCTAHOBUTENBHBIN MOTEHIMAN. PakTOpbl, BIMSIOLIME HA €ro
BenuuuHy. YpaBHeHne Hepucra. Ilepmanranaromerpus. Mono-nonumerpus. XpomMaToOMeTpHs.
VYcnosus IIPOBEACHUS [IEPMAHTOHATOMETPUYECKUX, HO10-UOJUMETPUUYECKUX,
XPOMATOMETPUYECKUX ONpEIETICHUMN. Onpenensemsie BEILIECTBA. Meron
KOMIIJIEKCOHOMETPHUYECKOTO TUTpoBaHUsA. (OCOOEHHOCTH peakIHii KOMILIEKCOOOpa3oBaHUs
(xemaTtooOpa3oBanus) uOHOB MeTawioB ¢ OJITA. Bwibop onTUMambHBIX  YCIOBHI

25



KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUA. | paBUMETpUYECKUNA METO/ ollpeiesieHus. TurpoBanue
10 METOlY OCaXKAeHUsl. MeTposornyeckast OeHKa pe3yJbTaTOB aHaIu3a.

Mooyne 3. Tlonstue npoObl. Buasl mpo0: ToueuHasi, TeHepaibHas, MPOMEXYTOUYHas,
naboparopHas, KoHTpoabHass. OTOop mpoObl. Metoabl BCKpbITHS Npo6. CrenuanbHble METObI
pa3IoKEHUS.

Mooyne 4. OOmue TMOHATUS O MeEToJax pa3felieHuss U KOHIIEHTPUPOBAHUSI.
KonuuecTBeHHbIE XapaKTEPUCTUKU KOHLIEHTPUPOBAHUSA. MeTOo/Ibl MAaCKUPOBAHUS M OCAKICHUS
JUIsL pa3fielieHusl U KOHLIEHTpUpoBaHus BewecTB. [Ipumepsl onpenenennii. Meto 3KCTpakLMH.
Cop6umonnsie uxpomarorpadudeckue meroasl. Metox ¢aoranuu. [lpumepst onpeaeneHui.

Mooyrw 5. Cnemuduka 3agad aHamuTHuueckor xumuu. Kiaccudukanus ¢usnko-
XUMHYECKHX METOJIOB aHAIN3a. AHAINTUYECKUIN CUTHANI KaK HHPOpMaTUBHAs (GYHKIUS COCTaBa
BellleCcTBA. MeToabl KOJIMYECTBEHHBIX u3MepeHud B DXMA, wux xapakTepHUCTHKA.
AHaJIUTUYECKHUE U METPOJIOTUYECKUE XaPaKTEPUCTUKH.

Mooyns 6. Kiaccubukanus cCrIeKTpalbHBIX METOJOB aHaliH3a, MOJIYyYeHHE XHUMHUKO-
aHATUTHYECKOW HH(OpMAMM TP B3aMMOJCHCTBHM  DJICKTPOMArHUTHOTO H3JIYYEHUS C
BEIIECTBOM. ATOMHO-DMUCCUOHHBIM  CHEKTpalbHbIM aHanu3. TeopeThyeckne OCHOBBI.
KauecTBeHHBII W KOJMYECTBEHHBIM aHaIM3. ATOMHO-3MHCCHOHHAs (DOTOMETpHS TIUIAMEHH.
ATtomHO-abcopOunonHast crnekTpodoromeTpus. MomnekynspHas CHEKTpocKomus. MeTosl
ONTUYECKON MOJIEKYJIIPHOM crieKTpocKockonuu. [lormomieHue 31eKTpoOMarHuTHOrO U31y4eHUs]
MoNleKynamMu.  TypOunuMerpuueckuidi ©W  HedelOMeTpUYECKUH  METOAbl  aHaju3a.
JIrxoMMHECIIEHTHBIE METObI AHAIN3A.

Mooyns 7. Knaccuduxamus DXMA. TpeboBaHus K XUMHUUECKUM H DJIEKTPOXUMHUYECKUM
peakmusiv, npumensieMbiM B DXMA. Knaccudukamus snekrpogoB. Kongykromerpus. OOmias
xapakrepuctuka Meroza. [lorenunomerpus. MeTonpl KOIMYECTBEHHBIX ONPEIEICHUN U YCIOBUS
X TMpuMeHeHHs. BombrammepoMerpus: Kiaccuyeckas mossporpadusi, OCHOBBI MeETOAa U

aMIIEpOMETPUUYECKOE TUTPOBAHUE. Kynonomerpusi: npsimMas KYJIOHOMETpUs u
KYJIOHOMETPUYECKOE TUTPOBAHUE. DIIEKTPOTPABUMETPUUECKUI aHAIN3.
Mooynv 8. Xpomatorpaduyeckue METO/IBI. Teopernueckue OCHOBBI

xpomarorpapuyeckux  MeTofoB. DHU3HKO-XMMHUYECKHE OCHOBBI  XPOMATOTpauuecKoro
nporecca. OnTUMM3anus NpolueccoB paszneneHus. ['azoxunkoctHas xpomatorpadus. OoOmas
XapakTepucTuka Metona. OcoOeHHOCTH BBICOKOI(D(PEKTUBHON KUIKOCTHOM XpomaTorpaduu.
PacnpenenurensHas 6ymaxnas xpomatorpadus. ['enb-xpomarorpadus.

Mooyns 9. ABTOMaTH3a1Usl U KOMIIBIOTEPU3ALUS aHAJTUTHUECKUX OmpeneieHuil. Jpyrue
METOJbpl aHain3a. HenpepbIBHBIN NPOTOYHBINA aHaIM3 M IPOTOYHO-WHKEKLIMOHHBIA aHAJIU3.
Macc-cnektpomerpudeckue Metoabl. CylHocTh MeToia. TepMuueckue MeTo bl aHaJIn3a.

4. O0beM y4eOHOH JUCIHUILINHBI

Buabl yueoHoii padornl B 3E B akazem.
yacax

O01mas TPyA0eMKOCTh THCIUIIMHBI N0 Y4eOHOMY IJIaHY 5 108
Konraktnas pa6ora (KP): 3,5 126,4
Jlextuu (Jlek) 1 36
ITpakTiueckue 3anstus (I113) 1,5 o4
JlaGopatopusbie 3ansaTus (J1ab) 1 36
CamocrositeabHas padora (CP): 0,5 18
KoHTakTHas camocTosiTenbHas paboTa 0.25 0,4
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI ’ 8,6

Bua KoHTpoOJIs: IK3aMeH 1 35,6

Buabl yueOHoii padoThI B 3E B acrp. yacax
O0mas TpPyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 5 135
KonTaktHas padora (KP): 3,5 94,8
Jlexmm (Jlek) 1 27

26




[Tpaxtrueckue 3ausatus (I13) 1,5 40,5

JlaGopatopusie 3ansTus (J1ad) 1 27
CamocrositesibHas padora (CP): 0,5 13,5
KoHTtakTHas camocTosiTenbHas paboTa 0.95 0,3
CaMoCTOsTEeTbHOE N3YUYCHHE PA3/IeNIOB JUCITUTIITMHBI ' 6,45
Bupa koHTpoOJIsi: SK3aMeH 1 26,7

«DyHaaMeHTaJbHas opranudeckas xumus» (b1.5.10)

1. Henp aMCHMIIMHBI — IPUOOPETEHUE CTYAEHTAaMU 3HAHUNA TEOPETHUYECKUX  OCHOB
OpPraHMYECKON XMMMH - KOHLENUUN CTPOCHHS] OPraHUYECKUX COCAMHEHHUM, METOIOB UX
MIOJIyYEHUs], peaKluil OpraHU4eCKUX COEAUHEHMH OCHOBHBIX KJIACCOB, UX MEXAHHU3MOB,
COBPEMEHHBIX METOJOB OPraHUYECKOI0 CUHTE3A.

2. .B pe3yabraTe M3y4YeHHs JUCUMILIMHBI oOydawumiics 10 mnporpamme
CIICLIHAJIUTETA JOJIKEeH:

O6nanarh cneAyrOIMMUMI KOMIETEHIIUSIMHU:

—  CIIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIUICHHIO, aHau3y, cuHte3y (OK-1);

— CIIOCOOHOCTBIO BOCHPHUHUMATh, pa3BUBaThb U HCIOJIb30BAaTh TEOPETUYECKUE OCHOBBI
TPAaJULMOHHBIX U HOBBIX pa3eiioB XMMUHU MPU PEIIEHUH MPO(EeCCHOHANBHBIX 33134
(OIIK-1);

— BJAJEHUEM  HaBbIKAMM  XMMMYECKOTO  DKCIEPUMEHTa,  CHUHTCTHMYECKUMU U
AHAINTUYECKUMHU METOAAMU IIOJyYEHUS M HCCIENO0BAaHUS XUMUYECKUX BEUIECTB U
peakuuii (OITK-2).

3namo:

— TEOPETHUYECKUE OCHOBBI CTPOCHUSI U CBOICTB Pa3IMYHBIX KJIACCOB OPraHUYECKUX
COCJIMHEHM;

— CIOCOOBI TOYYeHHUs] U XMUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTraHUYECKUX
COCJIMHEHM;

— OCHOBHBIE MEXaHU3MBbI [IPOTEKAHNS OPraHUUYECKUX PEaKIIMA;

Ymemn:

— NPUMEHSATh TEOPETUYECKHE 3HAHUS JJI1 CHUHTE3a OpPraHMYECKUX COCIUHEHHM
pa3IM4YHBIX KJIACCOB;

— aHaIM3UpOBaTh U IMPEJCKa3blBaTh PEAKLUMOHHBbIE CBOMCTBA OpPraHUYECKUX
COE€IUHEHMI;

— COCTaBJISITh CXEMbI CHHTE3a OPraHMUYECKUX COECAUHEHUM, 3aJJaHHOTO CTPOCHHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATyphl U KJIaCCU(PHUKALIMU OPTaHUYECKUX COETMHEHUM;

— OCHOBHBIMH T€OPETUYECKUMH NPEACTABICHUSAMHI B OPraHUYECKON XUMUY;

— HaBbIKaMH 00OCHOBAHUS PallMOHAIBHBIX CLIOCOOOB MOJyUYEHUS! OPraHUYECKUX BEILIECTB.

3. Kparkoe coaep:kanue THCHUTIHHBI

Mooynv [ICtpoeHne opraHudeckux coeauHeHuid. KoHuenmum peaknuoHHON CIOCOOHOCTH
OpPraHUYECKUX COEAVUHEHUN

CoBpeMeHHBIE TIPEACTABIECHUS O KOBAJIEHTHOM CBA3U. OnuncaHne >SIEKTPOHHOU
CTPYKTYpPbl OpPraHMYECKMX MOJIEKYJ B TEPMHHAX TEOpPHM BaJleHTHBIX cBsa3eil (Teopust BC).
Pe3onancHas craOunm3anusi HEHTpadbHBIX OpPraHMYECKUX MOJIEKYJI M HHTEPMEANATOB
OpPraHMYECKUX PEAKLINH.

OcCHOBHbBIE TIOJOXKEHHUSI TEOPUHM M METOJIOB MOJEKYIspHbIX opOutaneid. Meronx MO
Xrokkens. [IoHsATHE 0 MOMYIMIHPUYECKUX METOJaX, OCHOBAHHBIX Ha MPUOIMKEHUU XapTpH-
doka (MNDO, AMI, PM3 u ap.). Metoasr abinitio. OneHku pacnpeieneHusi 3JIeKTPOHHOMN
IUIOTHOCTH B HEWTPAIBbHBIX OPraHMYECKUX MOJIEKYJaX M MHTEpPMEINaTax OpPraHMYECKHUX
peakumii B TepmuHax Teopun MO. PacdeTsl MOBEPXHOCTH TOTCHIIMAIBHOW JHEPTUU

pearupyromumnx CUCTEM. OCHOBHBIC TTOJIOKCHUS TCOpHUU (I)YHKI_II/IOHaHa BHCKTpOHHOﬁ IIJIOTHOCTH
(DFT).
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Teopun KUCIOT U OCHOBAaHHMM B OPraHUYECKOM XUMUHU. TepMOIAMHAMUYECKUN KOHTPOJIb
OpTraHWYECKUX peaknuil. YpaBHeHUEe cocTossHUS ['mO0Oca: cBOOOIHAST SHEPrusi, SHTAIBNHUSI WU
SHTPOINMS PAaBHOBECHOW OpraHuuyeckoil peakuuu. OIEHKHM KOHCTAaHT PABHOBECUSI OPraHUUYECKUX
peakuMii M M30MEPU3ALMOHHBIX MPEBPALICHUN 10 UX TEPMOAMHAMUYECKUM MapaMeTpaMm.
Kucnoter bpencrena: OH-, CH-, NH- u SH-xucnorel. DnekTpoHHOE W TPOCTPAaHCTBEHHOE
CTPOEHHE COOTBETCTBYIOLIUX COMPSKEHHBIX OCHOBAaHUM - OKCHUI-MOHOB, KapOaHHMOHOB, aMUJ-
MOHOB, THOJIAT-UOHOB; ()aKTOPHI, ONpeAeTsIomue uX ycTonunBocTb. OcHoBanus bpencrena: n-,
- U o-ocHOBaHM. DaKTOphl, OMpENeNAIlIMe OCHOBHOCTh Mo bpeHcreny: rubpumuzanus
rerepoaTomMa, pe3oHaHCHasi cTabwiM3anus OCHOBaHUI bpeHcTena M MX CONpPSKEHHBIX KUCIOT,
CTepeodJIeKTpOHHbIE A(D(PeKThl. 3aBUCUMOCTh TEPMOJUHAMHYECKUX MapaMeTpoB (SHTAIBINU U
SHTPOIMHU)  KHCJIOTHO-OCHOBHBIX  paBHOBeCHM  OT  pactBopurens.  Kmaccudukanms
pacTBOpUTEINICH: NOJIIPHBIE — HENOJSPHbIE, NPOTOHHBIE — amnpoOTOHHbIE. KUCIOTHOCTH H
OCHOBHOCTH OPTraHMYECKHX COEJAMHEHHH B Ta30Boil (ase.

Kucnors JIstonca: HeWTpaabHbICe U 3apsHKEHHBIE, - U G-. DJIEKTPOPUIbHBIE CBOWCTBA
kucinot Jletouca. KapOokartmonsl — kuciotsl Jlbrouca; crpoeHue, Kiaccu(uKamus MO TUITY
rubpuauzamuun C-atomMa W BakaHTHOW opOutanu; 3¢¢dekTbl cTaOuau3aluu - pe30HaHCHas
cTabmim3anus, CTepeodIeKTpoHHbIe (P (dekThl. MOCTUKOBBIE W apOMaTHYECKHE KaTHOHBI.
OcHoBanus Jlptouca: N-, m- U o©-ocHOBaHMs. JKECTKHE U MATKHE KUCIOTHI U OCHOBAHUS:
IMIOMpUYECKas KiIaccuPUKanus M KoJudecTBeHHas TpakToBka [lupcona. KuciaoTHo-ocHOBHBIE
peaxiuu Jlptornca. KapbokaTnoHbl — HHTEPMEIUAThl OPTaHHUYECKUX PEaKIIUM.

Peakuuu kucnor u ocHoBaHud ¢ mno3unuu Teopun MO. KoHuenmust rpaHMYHBIX
opOuTtaneii. PacueTHble U AIKCHEPUMEHTANbHBIE OLEHKU YHEPIHMi M CHUMMETPUH TPAHUYHBIX
opbutaneii. IloTeHuuansl HMOHM3AMM M DJIEKTPOHHOE CPOJCTBO OPraHMYECKUX MOJEKYII.
KecTkoCcTh M MATKOCTHh DJIEKTPOHHBIX O0OJOYEK MOJIEKYd M pearupyromux cucteM. [loaxon
Knonmana. 3apsnoBblii 1 OpOMTANbHBIM KOHTPOJIb OpPraHWYECKUX peakuuil. MoH-paaukaibl —
WHTEepMEANaThl OPraHUYECKUX peakiuil. OUeHKH pacrpeiesieHne CIMHOBOM MUIOTHOCTH B UOH-
paaMKanax mo JaHHbIM crieKTpockonuu DIIP 1 KBaHTOBOXMMHYECKHUX PacYETOB.

Peakuuu snexkrpodmibHoro mpucoeanHennss k ankeHam: Adg2 u Adg3. OTKpbIThIC
KapOOKaTHOHBI, TECHbIE HOHHBIC MApbl, CHMMETPHUYHBIE W HECHMMETPUYHBIC LUKINYECKUE
(MOCTHKOBBIE) KaTHOHBI, IIUKINYECKHE He3aps KEHHbIE MEePEXO/HbIe COCTOSHHUS B MEXaHM3Max
peakiii  Adeg2 u Adg3. Kunernka, pernoceieKTHBHOCTh M CTEPEOCTICIU(PHYHOCTD PEaKIInit
Adg; 0COOCHHOCTH peakIHii ¢ IUKIOATKeHAMH. GP-AHAIH3 O IPUPO/IC MEPEXOAHOTO COCTOSIHUSI
peakuuii Adg. Peakimu ¢ rajoreHaMu U rajJoreHoBojiopogamu. ['uapoOopupoBaHue: peareHThl,
o0ecreynBaroIe BbICOKYIOPETHOCEIEKTUBHOCTD; TPEBPAIIEHUST AJIKUIOOpPAaHOB B aJIKaHBI,

CIOUPTHI, AMMHBI, TaJOreHAJKAHBI. Peaknun c¢ wopmanmnatamu. CHHTE3Bl Ha OCHOBE
aJlyKTOBAJIKEHOB ¢ nojauwiaramMu. Moanakronusanusa. CHMH- U aHTU-IUTHAPOKCHINPOBAHHE
(peakuuun Kpure, Moau (UKL Maiinca, Bynsapna, [IpeBo). Peaknun

AMOKCUAMPOBAHUSAAIKEHOB M IpEBpAIlleHUs] OKCHpaHOB. Peaknuu cynbQpeHUIMPOBAHUSA U
CeJICHEHUPOBaHUAATKEeHOB. CeleHONaKTOHMU3aMsl. AKTUBUPOBAaHUE CIIA0BIX 3JIEKTPO(QUIOB B
peakimsax Adg HX KOMIUIEKCOOOpa3oBaHUeEM ¢ KuciaoTamu JIpronca.

bumonekynspHoe HykieodunpHoe 3amenieHue y amudarnueckoro C-atoma (peakiuu
Sn2). OnHocTanuiiHbli (CHHXPOHHBIN) MexaHu3M. BiusHue Hykineoduna; HyKI€opHIbHOCTb U
ocHOBHOCThHYKJIeopuiioB. Illkansl HykneopumnbHocTH. HykneodunbHble koHcTaHThl (CBeHa-
Ckorta. Brniusiaue conpBaranuu Ha HykjieopuinbHOCTh. Koppensuuonnsle ypaBHeHHs: CBeHa—
Cxorra u OpBapiaca. BmmsaHue crpoenuss cyOcrpara. I[lpuyuHBl 3HAUWTENBHOM  POSU
cTepuueckoro (axkropa B peakuusax Sy2. 3aBUCUMOCTh KadyecTBa YXOMISIIEH TIpymmbl
OTEEOCHOBHOCTH.

MoHoMonekynsapHoe HyKJIeopuiIbHOe 3aMenieHne y anudaruyeckoro C-aroma (peakuuu
Snl). JByxcraamiiHbIi (MOHM3AalMOHHBIM) MeXaHW3M. KWHeTHKa mepBoro mopsiaka. Brimsaue
cTpoeHusi cyoctpaTta. MoHu3upyomas cnocoOHOCTh pacTBOpUTeNsd. YpaBHeHHe | 'proHBaibaa-
VYuncreitna. Crepeoxumus peakiuii Syl: panemusanus u pameMu3anus ¢ oopamieHueM. Poib
TECHBIX U PHIXJIBIX HOHHBIX MAp B CTEPEOXUMHUU peakiuii Syl.
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CoxpaHenue KOHQUrypaluu B peakusaX HyKI€o(pHIbHOTo 3amerieHust Sy2. Mexanuszm
AHXUMEPHOTO COJCUCTBUS — JBOMHOE oOpalieHre KOH(UTypaluu, pojab SHTPOIMUUHOTO
daxTopa. Lluknnyeckne HHTEpMEHaThl. AHXUMEPHOE COACHCTBUE CO CTOPOHBI TETEPOATOMOB,
n(C=C, apun)- u o(C-C, C-H)-cBs3eii. Peakniuu mpou3BoJHBIX HOpOOpHEHAa M HOPOOpPHAHA.
Hexnaccuueckue kapOOKaTHOHBI M UX PE30HAHCHASI CTA0MIIN3AIIHS.

Peakiiuu 351eKTpO(UIBHOTO0 apoOMaTHYeCKOro 3amMerinenus (peakuun SgAr).O0mas cxema
MEXaHU3Ma pPEaKIHui 3ICKTPOPUIBLHOrO apoOMaTHYeCKOro 3amelieHus (peakiuu SgAlr).
Crpoenue u npumepsl UICHTU(PUKALUU TT- U G-KOMIUIEKCOB — UHTEPMEIUATOB peakiuii SgAr.
Kunernueckne wuzoromnueie 3¢dextsl B peakuusax SgAr. CKOpPOCTHONPEAENSIONas CTaaus.
Bnusinue 3amectuTeneil: o/m-opueHTaHThl (CUIbHO aKTUBUPYIOIINE, YMEPEHHO aKTUBHUPYIOLIHE,
c1ab00aKTUBUPYIOIIHE, C11a00/1e3aKTUBUPYIOIIHE); M-OpHUEHTAHThI (ymepeHHo
JIe3aKTUBUPYIOLIUE, CHIIBHO Je3aKTHBHpYolue). KoanuecTBeHHbIE OLIEHKH OPHUEHTUPYIOILETro
BIUSHUS 3amecTuTenedl. PakTopbl mNapuuanbHbIX CcKopocTed. OLIEHKM CENEKTUBHOCTH K
HOJIOKEHUI0O U cyOcTpaTy B peakuusx SgAr.O0bsACHEHME OpHEHTAlMM C IO3ULMHA Teopuu
pe30HaHCa W KOHLENIMHM TPAaHUYHBIX OpOHTanel. op-AHAIM3 O TNPUPOAE NEPEXOAHOTO
COCTOSIHUS peakuud SgAr: paHHME W NO3JHUE MepexojHble cocTosHus. [Ipouecchl
OJTHORJIEKTPOHHOTO MIEPEeHOCca B peakusax SgAl.

OCOOEHHOCTH OTJEJIBHBIX PEAKLUUH 3MEKTPO(UIBHOTO apOMaTHYECKOro 3aMEICHHS:
AJIEKTPOPUIIbHBIE pEareHThbl, KHHETHKA, IPUMEPHI MTPeNnapaTUBHBIX MPOTOKOJIOB. [IpuMeHenue B
Ka4yecTBe HJIEKTPO(MUIOB MPOU3BOJIHBIX CHJIIBHBIX KapOOHOBBIX U CYJIb(OHOBBIX KHCIOT
(CFsCOOH, CF3SO3H): peakuuu  raJoreHHMpOBaHHs, HUTPOBaHMS,  AJKUJIHMPOBAHUS,
alMJIMPOBaHMsL, THIPOKCHIIMPOBAHMSI, METAJUINPOBAHMSL.

Peakuuu B nonmuzamernieHHbIX apeHax. CorjacoBaHHas U HECOTJIaCOBAHHAs OpUEHTALUs
3amectureneil. Peakuun unco-3amenienus. HarnpaBiieHHbIN CUHTE3 MOIM3aMEIIEHHBIXapEHOB.

Mooyns 2. Peakuuu 1 METO/IbI CUHTE3a OPTaHUYECKUX COEIMHEHUIN

Peakuun HyKI1€O(MHIBHOIO MPUCOSANHEHHS 10 KapOOHHIIbHOM rpymie (peakiuu Ady).
Peakuiun  kapOboHunbHBIX ~ coenuHeHuit ¢ O-, S-, N- u  H-mykineodwmramu.
MexaHu3MBIHYKICODUIBHOTO TPUCOSANHEHHS M0 KapOOHWIbHOH rpymme (peakuuu Ady);
0COOEHHOCTH MEXaHW3Ma PEaKUWi C CHIBHBIMA U cla0biMH HyKJIeo(uIaMu; OCHOBHBIA U
KUCJIOTHBIN KaTanu3 (o0mui u cnenuduyueckuii) peakiuuii HykJI1eo(QpUIbHOTO MPUCOSIUHEHHS 110
KapOOHWIbHOH Tpyrie. DakTopsl, ONpeAesonue peakiIMOHHYI0 ClIOCOOHOCTh KapOOHUIIBHBIX
coenuHeHni B peakimsax Ady. ['maparanust anbIernioB U KETOHOB. ALCTA U THOAICTAIIM;
NPUMEHEHHE [IUKIMYECKUX alleTaleld U X TUOAHAJIOrOB B OpraHMyeckoM cuHTeze. CUHTE3bl Ha
ocHoBe 1,3-nmutHaHoB. «OOpalieHre NOJIAPHOCTH» KapOOHMIbHOW Tpynnbl. Peakmmu ¢ H-
HyKJIeOQUIaMH; CTEPEOXMMHSI BOCCTAHOBJIECHMS] LUKIMYECKUX U OULHUKINYECKMX KETOHOB.
ITpaBuiio Kpama.

Peakuuu ¢ C-nykneodpunamu. I[lonyuyeHune HMUAHTUAPUHOB M CHHTE3bl Ha HUX OCHOBE.
Peakiun KapOOHWJIBHBIX COCIUHEHHMH C peakTuBamMu [ puHbspa; MexaHusmbl Ady H
BKJIIOUYAIOLUI CTaJMI0 OJHO3JIEKTPOHHOro mepeHoca. [loOouHble mNpeBpalleHusi pPeakTUBOB
['punbsipa, 00yCIOBICHHbIE CTEPUUYECKUMHU 3aTPYIHEHUSMH B MX peakUUsIX ¢ KapOOHMJIBHBIMU
coenquHeHUsAIMU. CTepeoXxuMHs peakinii KapOOHWIBHBIX COEAMHEHUN ¢ peakTuBaMu [ puHbspa.
Jlutuitopranuueckue peareHThl Kak Hykieodmnel B peakuusx Ady.  CH-KucnotHoctb
opraHuyeckux coeauHeHust Gocdopa, cepbl U KpeMHHsS W UX HPUMEHEHHE B peakimsx Ady.
Peakuuu Butrtura (u B moauduxanuum Ilnoccepa), Xopuepa-YoacBopra-Ommonca, Kopu-
Yaiikosckoro, JKromua-JImwxko (u1 B wmomudukauumum Kouwmucku), Ilerepcona; peareHThI,
0COOEHHOCTH MPOTOKOJIOB, CTEPEOXUMHUS], CUHTE3bl E- Z-ankeHoB u okcupaHoB. KuHetnueckuit
U TEpPMOJAMHAMUYECKUH KOHTPOJIb peakuuil ojepuHupoBaHus. CTepeoxumus peakuuit
HYKJICO(DUIBHOTO MPUCOEAUHEHHS 110 KapOOHMIILHOU TpyIIIIE.

Peakuuu xoHneHcanuu kapOOHWIBHBIX coenuHeHud ¢ N-Hykieopunamu. MexaHU3MBI
cunre3a (MexanusMm Ady-E) u ruaponmsa coenunenmii ¢ kpaTHoi cBs3pto C=N. 3aBHcHMOCTD
ckopoctu tuaponu3a ot pH. Jlanusie op-anaimsa. CuHTe3 eHaMUHOB. [IpuMmepbl reHnepanuu
a30METHHWIMIOBINSItU peakiueid BTOPUYHBIX aMHHOKHCIOT ¢ 1,2-TuKeTOHaMu

29



MexaHu3Mbl peakuuil HYKJICO(QHIBHOTO 3aMEIIeHUs Yy KapOOHWIBHOM TIpynmbl B
MPOM3BOJHBIX KapOOHOBBIX KHCIOT. Terpa’apuueckuii MexaHu3M. JlaHHBIE Gp-aHanu3a,
M30TOIHBIE METKU U CTEPEOXMMHUECKHUE PE3yNbTaThl B JOKa3aTeNbCcTBaX MexaHu3Ma. Karanus B
peakusIX HYKJICOPUIHHOTO 3aMelIeHUs y KapOOHMIA: KUCIOTHBIN (CrIeMpUISCKUA U O0ITHil),
OCHOBHBIM (cleruduueckuii  u o0mMi), HYKICODUIBHBIE H  HYKJICOPHIBLHBINA
BHYTpUMOJIEKYJIsIpHbII.  Oco0ast  ponb B peakuusx OHOOPraHUYECKHX  CyOCTpaToB.
budynknuonansusie katanuzatopsl. Meronsl amumupoBanust OH- u NHz-pyaxnuii. Peakiun
IOPSMOT0 U COIPSDKEHHOI'O INPUCOEIUHEHUS «,3 — HEHACBHIIEHHbIX KAapOOHOBBIX KUCIOT U MX
IIPOU3BO/IHBIX.

CH — KucinoTHOCTb M KETO-€HOJIbHAs TayTOMEpHUs albJETHI0B U KETOHOB; BIIMSHUE
CTPOCHUSI U PpaCTBOPUTENS. YCIOBUS TEPMOJMHAMUYECKOTO U KHUHETHYECKOTO KOHTPOJISL
nporecca €HOJIM3aluU. PernocenekTUBHOCTh M CTEPEOCENEKTUBHOCTh OOPa30BaHUS E€HOJIST-
MOHOB M3 KETOHOB M CIOXHBIX 3QUpOB. MeToAbpl TeHEpUPOBAHHUS  EHOJSAT-MOHOB:
JEPOTOHUPOBAHUE KAapOOHMIIBHOTO COEIMHEHMs, M3 CHJIWIOBBIX 3()UPOB €HOJIOB, U3 o, —
HEHACBILIEHHBIX KETOHOB. BiusiHME pacTBOpUTEINS Ha CTPOCHHUE U PEAKIIMOHHYIO CIIOCOOHOCTb
€HOJISIT-UOHOB.

Peaknum  eHONmAT-MOHOB ¢ anekrpodunamu.  AMOMAEHTHOCTH  CHOJISAT-HOHOB.
PernocenextuBnbie peakiuu mo O —u  C— aToMaM ¢ KECTKMMHU U MATKUMH 3JIEKTPOPUIaMHU.
AJNKUIMPOBAHUE EHOJAT-UOHOB: AJIKWJIMPOBAHUE albJIETH/I0B, KAPOOHOBBIX KHUCIOT, CJIOKHBIX
3¢upoB, amuaoB U HUTpwIOB. Crepeoxumus ankuiupoBanus. CrepeocnenupuuHoe
AIKWJIUPOBAHUE  IPOW3BOAHBIX  KapOOHOBBIX  KHCIOT  (N-amiokca3omuaMHOHBI — Kak
uHTepMenuarbl). ['eHepanus W aNKWIMPOBaHUE  JMAHUOHOB.  BHyTpuMonekyssipHOe
ankunupoBaHue  eHosAToB. [leperpymmupoBka  @aBopckoro. OcCOOEHHOCTH — peakuui
QIKWJIUPOBaHUS EHOJIAT-UOHOB 3 -ITUKapOOHMJIBHBIX COEIUHEHUH; BIUSHHUE PaCTBOPUTEIIS.
A3oTcozeprKalie aHaJoTy €HOJIOB U €HOJISAT-MOHOB: €HAMHHbI, UMUHHUEBBIE HOHBI.

Peakuuy anpJOJbHOrO NPUCOEJUHEHUS M aJbJOJIBHOW  KOHJCHCALMU; MEXaHU3MbI
OCHOBHOTO M KHUCJIOTHOro Karanu3a. llepekpecTHble anb/osibHbIE KOHJEHcanuu. Peaxius
Knaiizena-llImunra. PermocenekTHBHOCTh U CTEPEOXMMHMsI HAIPABICHHOIO  aJIbJJOJIBHOTO
npucoenunenus (directedaldoladdition). AsbmonbHOE TPUCOCTUHEHHE C YYaCTHEM EHOJISITOB
O6opa, THTaHa, CHJIMJIOBBIX 3(HUPOB ZHOJIOB, KaTainusupyemoe kucioramu Jlbrouca (peakuuu
Myxkaiisimbl). BHyTpuMosieKyssipHble anbl0jbHbIE KOHAEHCAlMU. Peakuny eHoNbHBIX (opM
CIIOKHBIX  3(HUpPOB:  CcIOXKHO3(UpHas KoHaeHcauus KiaiizeHa, BHYTpUMOJEKYJspHas
KOHJIEHCAllUs CIOXKHBIX 3upoB (peakuus [Juxkmana). Peaknuu Pedopmartopckoro, [lap3ena.
Konnencanun Kuesenarens, [le6uepa, Ilepkuna. Peakium HMMHUHHMEBBIX HOHOB C €HOJAMH,
eHoJisiTaMu 00pa, CHIIMIIOBBIMU 3QupaMu eHoJoB. Peaknust ManHuxa.

HoH-pagukaibHble peaklMd KETOHOB M CHOXHbIX 3¢pupoB. Peakuus byso-bnana.
[TuHakonMHOBasE BOCCTAHOBUTENbHAS JTUMEpPU3AlMsl KETOHOB. AIMJIOWHOBAsS KOHJEHCAIMAL.
Cunre3 Makponukios 1o [romro-IIpenory.

JIMCIpOnOpIIMOHUPOBAHNE HEEHOJIU3YEMbIX aJbJAETUIOB B peakuuu KaHHUIIApO.
CxeMmbl TpU- U TETPAMOJIEKYJISIPHOTO MEXaHU3MOB: KHHETHKA, U30TOMHbIE () (HEKThI, JaHHBIE GP-
aHayIM3a.

o, — HeHacbllieHHbIE anbJIerubl U KETOHBl B PEAKLUAX C HYKJIeo(pHUIaMH; METO/bI
MOJIyYEHUsI, MEXAaHU3Mbl UX DPEAKIMHU MPSMOTO U COMPSKEHHOIo MpHCOeAUHEHMs. MexaHu3m
IPUCOEANHEHN N0 MuXasnno LHMaHUJ-MOHA, METAJNIOOPTaHUYECKUX COEIMHEHUH, aMUHOB U
eHamMuHOB  (peakuuss CTOpKa), HUTPOHAT-MOHOB, TPHUAIKUIOOPAHOB, CHJIMJIOBBIX 3(PHUPOB
EHOJIAT-UOHOB (peakius Mykalsmbel-Muxasiist). AHHenupoBanue 1o Poouncony. HutpoankeHs
KaK aKIenTopsl B peakiusx Muxass.

[lepunuknuueckne peakuun. CoriacoBaHHble peakiuu. KoHUENmus coxXpaHEHUs
opOuTanpHON cuMMeTpur W TipaBuiia BynBopma—I odmana. Peaknuu mukmonpucoeqnHEHUS;
KJaccu(uKaIus M0 YUCIy IEKTPOHOB, 10 CUMMETPUU U T€OMETPHH MEePEKPhIBAHUS IPAHUYHBIX
opOuTasnel, ydacTBYIOLIUX B peakuusx (G- U m-, CyIpa- ¥ aHTaparOBEpXHOCTHBIE); XEJIETPOIHbIE
peakuuu. Peakiun Junbca-Anpaepa: crepeoxumust, 3pGeKT 3amecTuTeNel, KaTajau3 KUCI0TaMU
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Jlptonca. Tumbel cMemMBaHMA TPAHUYHBIX OpOMTaiel: HOpMadbHOE H  OOpalleHHOe.
PernocenekTuBHOCT, M cTepeocnenuPUIHOCTh [4+2]-IMKIONPUCOSANHEHUSI B PEaKIUIX
HECUMMETPUYHBIX CyOcTpaToB. BHyTpuMmonekynspuele peakuuu Jwuibca-Anpnepa. 1,3-
JunonspHoe  HUKJIONpUCOeAMHEHHE.  Peakuuu — a3ujoB,  JUA30aJIKAHOB,  HHUTPOHOB,
HUTPUIIOKCHJIOB, a30METUHUIIN/I0B u a30METUHUMHHOB C TUIostpoduIamu:
PEruOCeNeKTUBHOCTh, CTEPEOCHEU(PUIHOCTh, CTPYKTypa MEPEXOIHOTO COCTOSHUS, KaTallu3.
Ponp rpannuHbIX oOpOuTaneit peareHtoB. CHHTETHYECKHE NpPWIOKEHUs peakmuii 1,3-
JTUIOJISIPHOTO IUKJIONpHcoeAnHeHNs. KaTanusupyemble peakiiui HUKIONPUCOSAMHEHHS a3U]I0B
¢ ankuHamu. Click-xumus (padotsr Illapmiecca). Henmepuumkiamuyeckue peakuuu (4+2)-
UKJIONPUCOECTUHEHHS: LBUTTEPUOHHBIE M OHpaJuKalbHbIEMHTEpMEAHaThl. PeTpoaueHoBbIe
peaxkuu.

Curmatponnsie neperpynnupoBku. Kiaccuukanus curMaTponHBIX MEperpymninupoBOK
[0 YMCIIy aTOMOB B MHIPUPYIOIIEM (parMeHTe W T —CUCTEME, MO CTEPEOXMMHUHU (Cympa- H
aHTaparoOBEPXHOCTHBIE, C COXpaHEHHWEM W oOpameHueM kKoHpurypauun): [1,2] u [2,3]
neperpynnupoBku Butrtura, [1,3]-, [1,5]- u [1,7] - ciBurum aTroMoB BOAOPOAa M aJKUJIBHBIX
rpynn, [3,3]-curmarponusie neperpynnupoBku (Koyma, oxcu-Koyma, Knaiizena, Aiipnenaa-
Kiaiizena).

OnexTpouukiuyeckue  peakuuu.  OpOuTanmpHas  CUMMETpPUST  PEareHToB U
cTepeocnenu(PUIHOCTh  IICKTPOUMKINYECKUX peakuuid. [Ipumepsl  AIeKTPOIUKIMYECKIX
peakumii: 1,3-nuensl, 1,3,5-TpueHbl. DIEKTPOLMKIMYECKUE PEAKLUH PACKPBITUS LIHUKIOB.
ONEKTPOLMKINYECKUE PEAKIMH 3apsDKEHHBIX YacTUL. OJEKTPOLMKIM3ALMHU TeTEepOaTOMHBIX
TpueHoB. Peakuust Hazapoga.

Peakuuu, xatanusupyemble COEAUHEHMSIMH MEPEXOJHbIX MeTauioB. [lonyueHue u
CTpOEHHE KOMILJIEKCOB MEePEeXOJHBIX MeTauioB. [IpaBuno 18 31ekTpoHOB, raTHOCTH JIMTaHIOB.
Xapaktepuctuka peaknuoHHOH  cnocoOHoctw  KIIM:  peakmmm ¢ snekTpoduiiamu,
HyKiIeopuIaMHu, pPEeaKIUHd  OKHUCIUTEIBHOTO  TMPUCOCIUHEHUS —  BOCCTAHOBUTEIHHOTO
OTLLIEIUIEHUS, BHEJIPEHUs] — BbITecHeHUs. Karanurtuueckue LMKIBL. AKTUBanus cyOCTpaTtoB B
KaTaJIUTHYECKUX PEAKUUAX IyTEeM TMPUCOCIUHEHUS: OKHUCIUTEIbHOE, TOMOJUTHYECKOE,
reTePOIMTUUECKOE, KOOpJAUHALMS. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE BIMSHHUE JIMTAHJIOB Ha
pEeaKUy METAJUIOKOMIIIIEKCOB.

Opranuyeckre CUHTE3bl C  NPUMEHEHHMEM  METAJJIOKOMILJIEKCHOTO  KaTajau3a.
['unpupoBanue paznUYHBIX (QYHKIMOHAIBHBIX TPYMN: TUAPUPOBAHME KPATHBIX CBSI3eH Ha
TOMOTEHHBIX KaTaiu3aTopax (Karaau3aTtop YWIKHHCOHA), ()parMEHTOB apeHOB U TETapEHOB,
KapOOHWJIBHOW TpPYNMbl, HUTPOTPYIIBI; AacCUMMETpHUecKoe TujapupoBanue. [lammanuii-
KaTaJIM3upyeMoe aKTUBHUPOBAHUE aJTKEHOB JIJIsl peakiuii ¢ Hykieodriamu (Bakep-mpoiecc).

Peakium apui- ¥ aJKEHWITAJIOTeHUI0B (Cynb(oHATOB) C alkeHaMu (peakuus Xeka):
JIMTaH[bl, COKATAJIN3aTOPbl, KaTAIUTUYECKUN LUKI, MOIU(ULIHPOBAHHbIE BapUAaHThl PEAKIIHH.
[Manmaguii — KaTaau3upyeMble pEaKlMU apui- U aJKSHWITAIOTeHUAOB (Cynb(OoHATOB) C
MeTaJIJIOOpraHu4ecKUMH peareHTamu. Peakunn kpocc-coueranust Xeka, Conorammpsl, Cy3yku,
Crumie: KaTaqTUTHYECKHUE IUKIIBI ATHX PEaKIIMid, BIUSHUE Pa3IUYHBIX (JaKTOPOB HA OTHEIbHBIC
CTaJIUM pEeaKIUi Kpocc-coueTaHus (NpUpPOAA JIMTaHAa, poJib OCHOBaHUSA, [OOOYHBIE
IIPEBPALICHMS] ); CHHTETUUECKHAE TPUIIOKEHUS.

Merare3uc onepuHOB, Kpocc-merare3uc one@uHoB (TpeOoBaHHs K cyOcTparam,
cunTetnueckue npumepsl). Karammzaroper ['paGbca, katanutuueckuit muki. PeaknnoHHas
CIIOCOOHOCTh 3aMEUIEHHBIX JABOWHBIX CBsi3ed. Peakuuu packpbITUS W 3aMbIKaHHS ILIHKIIOB.
[Ipumenenue  peakumd  JUisi ~ MAaKpOLMKIM3alUMUA.  AJIKEH-aJJKMHOBBIM  METaTEe3MHC.
MexMOIIEKyIApHBIIA 1 BHYTPUMOJIEKYJISIPHBI MEXaHU3MBI.

[Tonumepuszanus ankeHoB Ha Kartanusartopax llurnepa-Harra. MeTamioKOMIIIEKCHBIN
KaTajiu3 C MPUMEHEHWEM TUTAHOPraHWYECKUX Npou3BoAHbIX. Peakuus KynunkoBuya:
cyOCTpathl, peareHThl, KaTanutudeckuit muki. OnegunupoBanue no Te66e. Pearentsr Te60e u
ITeracuca.

31



Peakiiun, mpoTekaromue ¢ HPOMEXKYTOUYHBIM OOpa3oBaHHEM CBOOOIHBIX pPaJUKaJIOB,
KapOEHOB, HUTPEHOB U MX aHAJIOroB. MeTo/1bl TeHEPUPOBAHUS CBOOOIHBIX PAUKAIOB: peaKLuu
NEPOKCUIIOB, a3ocoenuHeHuid, N-HUTpo30aHWwINIOB, TpHankwiOopaHoB, N-amuiokcu-2-
NUPUIUHTHOHOB. CTpoeHHE U yCTOMYMBOCTH CBOOOMHBIX pagukaioB. llpumepsl cTaOUIBHBIX
CBOOOAHBIX  paaukanoB. HWnentudukanus CcBOOOJHBIX  pamukamoB  merogom  OIIP-
CHEKTPOCKOIUH.

Peaknun, mpoTekaromue ¢ oOpa3oBaHHMEM CBOOOJHBIX pAJAMKAJIOB B KadyeCcTBE
UHTEpMeauaToB. Peakiyy paaukanbHOro 3aMeleHus (peakuu Sg): rajJoreHupoBaHue (peaKius
Bons-Llurnepa), okucienue, CcCynb(oXIOpHpOBaHUE, CYIb(OOKUCICHUE, HUTPO3UPOBAHHE,
HUTpOBaHMEe. Peakinuu paaukaibHOro mpucoeanHenus (peakiuu Adg): HpUCOSTUHEHHUE
raJIOrT€HOBOJIOPO/IOB,  TaJIOTEHMETAHOB,  THOJOB, THUOKapOOHOBBIX  KHCIOT, Peakuun
npucoeauHenus kK aBoHoM C=N cBs3u. IleperpynnupoBku u ¢dparMeHTanuu CBOOOIHBIX
panukanoB. Peakium 3amenienus Sgnl.

I'eneparnus u ctpoenne kapOSHOB; BIUSHHUE 3aMECTUTENCH Ha CUHIJIETHOE W TPUIUIETHOE
cocrosiHus. Mcrounuku kapOeHOB: pasznoxeHue N-HUTpPO30IIPOM3BOIHBIX aMHUAOB, MOYEBHUH,
cynboHamMuI0B;  (GOTONMM3  OUABMPUHOB,  OKHCIEHHE  THUIPA30HOB;  IPEBpPALICHUS
CyIb(OHWITHAPA30HOB;  CO-)IMMUHUPOBAHHME TaJOreHaJKaHOB. Peakumum kapOeHOB U
kapoeHounoB (pearenT CummoHca-CMmuTa): peakiuu UUKIONPUCOCIUHEHUS, PEaKIUuu
BHEJPCHUs, TMeperpynmnupoBka Bombda, peakmus Apaara-Diicrepra  (TOMOJOTH3ANUS
KapOOHOBBIX KUCIIOT, alIbACTUIOB U KETOHOB).

Hutpenbl u poJcTBeHHBIE HHTEpMEIUAThl. Peakiuu HUTPEHOB: MEPErpyNIUPOBKH,
BHEJPEHUE, a3UpPUIUHUPOBAHUE aJKeHOB. HUTpeHbl — WHTEepMenuaThl NEeperpynmnupoBOK:
Kypuuyca, llImuara, Tumana, ['opdpmana, bekmana.

Mooyns 3. JlabopaTopHblii mpakTHKyM. be3omacHele mpueMbl W mpaBuia padOThl B
1abopaTOpUN OPraHUYECKONU XUMUH.

Xpomatorpadus. Buabl xpomarorpadum. Ilpumenenme TCX s wmaeHTHPUKAANA
OpPraHUYeCKUX COSAMHEHHH. AZICOPOSHTHI M 3IOCHTHI, ncnoib3dyembie B TCX. Beibop amoeHTa.
Oo6napyxenue Bemiects. KoadduimeHT yaepxuBaHus.

OO6mme meTo bl paboThI B JabopaTtopun opranndeckoit xumuu. [locyna, Hanbosee yacto
npuMensiemas B 1aboparopun. Harpesanue. Oxnaxnenue. [lepemenmBanue.

Metoasl OYMCTKM TBepAbIX BemiecTB. Bosronka (cyOnumarnus). Ilepeocaxnenue.
[Tepexpucrannuzanus. OnpeaeneHue TeMIEpaTyphl MIaBleHus. MeTol «CMEIaHnHOi mpoOb»,
Jenpeccusi TeMIepaTypsl MJIaBICHUS.

MeTtoasl ouncTku kuAKUX BemiecTB. [Ipoctas u ¢dpakumonnas neperonka. [leperonka
IIpU aTMOC(EPHOM U NMOHMKEHHOM JIaBJICHUH.

MeToapl BBIIEIEHUS OPraHMYECKMX BEIIECTB M3 PEAKIMOHHOW CMECH. OJKCTpakLus.
[leperonka c BoAsHbIM apoM. OTrOHKa pacTBOPUTEISL.

MeTo/b1 CrIeKTpabHON HICHTU(UKAIIMYA OPTAaHHUYECKUX COSTUHEHH.

CuHre3bl opranndeckux BeuecTB. O0mue npasuia NOArOTOBKY U NMPOBEIECHUS CUHTE3a. 3ajada
U CYLUIHOCTh JKCIEepUMeHTa. TeopeTuueckue OCHOBBI Ipoliecca. Buibop ycnoBuil peakuuu.
Pacuer cunrteza. Texnuka Oe3omacHoctu. [lpubop mist mpoBenenus cunrte3a. lIpoBeneHue
ombiTa. KOHTpOmb 32 X010M peakiuu. Beiienenue, ouncTka U aHaJIU3 MPOIyKTa.

Mooynv 4.1lenb COCTOMT B TNPUOOPETEHHH CTYACHTOM HABBIKOB IPOBEIACHUS
IeJIeHanpaBIeHHOro cuHTe3a (3 uinu 6oJiee CTaauii) OpraHnYecKUX COSAMHEHHH, KaK U3BECTHBIX
B JIUTEpAType, TaK U HOBBIX, paHEe HEOMMCAHHbIX.

O3HaKOMJIEHME €O CIIPaBOYHOM JUTEPATypOW, CUCTEMAMHU KOMIIBIOTEPHOIO IIOMCKa
CHUHTETHUYECKUX PEIICHUHN B JIEKTPOHHBIX 0a3ax AaHHBIX. BbIOOp onTHManbHON CXeMbl CUHTE3a
IIEJIEBOTO OPraHMYECKOI'0 COEJUHEHHs Ha OCHOBE IMOJlydeHHOM uH(popmauuu. IlnmanupoBanue
CHUHTE3a C YYETOM METOAMK U MPOTOKOJIOB COBPEMEHHOI OPraHnYeCKOl XUMHH.

W3yuenne MeTOJOB UACHTU(GHUKAIMM HOBBIX COEAMHEHUH - MeToAa sIAepHOro
MarHHTHOTO pesoHanca (Ha sapax "H m '°C), Meroma Macc-criekTpoMmeTpum, aHammsa
AJIEMEHTHOT'O COCTaBa.
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[IpaBuna odopmieHHus pe3ynbTaTOB Hay4yHOH paboTbl B (opMe HaydHOH CTaThbU M
Hay4HOTO Aokiana. O3HaKOMIIEHHE ¢ TPeOOBaHMAMH O(OPMIICHUS CTaTeH B OTCYECTBEHHBIX H

3apyOeKHBIX TIEPUOTUUYECKUX U3TAHUSX.
4. O0beM y4eOHOI JUCUHMIIIIHHbBI

Buabl yuedHoii padoThI B 3E B akajem.
yacax
O0mas TpyA0eMKOCTh JMCUMILJIMHBI 10 Y4eOHOMY IJIaAHY 19 684
KonTaktHas padora (KP): 10 361
Jlexmm (Jlek) 4 144
[Ipaktuueckue 3austus (I13) 2 72
JlaGopaTtopHsbie 3ansatus (J1ab) 4 144
CamocrositesibHas padora (CP): 8 287,4
KonrtakTHas camocrosTenbHas pabora 3 1,2
CaMoCTOsATEeTbHOE U3YUYCHHE PA3/ICSIOB UCITUTIIMHBI 106,8
Bua konTpoas: Ik3(1) 3a0(1) 3a(2) 1 35,6
Buabl yueOHoii padoThI B 3E B acrp. yacax
O01mas Tpy10eMKOCTb JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 19 513
KonrakTHas pa6ora (KP): 10 270,75
Jlexruu (JIek) 4 108
[Tpaktuueckue 3anstus (113) 2 54
JlabopaTtopusbie 3ansatus (J1ab) 4 108
CamocrositesbHasi padora (CP): 8 215,55
KonrtakTHas camocTosiTenpHas pabota 3 0,9
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 80,1
Bua koutpoJsi: Ik3(1) 3a0(1) 3a(2) 1 26,7

«Duaocopusn» (b1.b.11)

1. Heap nucuMmiInHbI — cHOPMUPOBATH Y CTYICHTOB KOMIUIEKCHOE MPEICTABICHUE O POJIH
u Mecte (unocopun B CHCTeMe T'YMaHUTAPHBIX, COLMAIBHBIX U €CTECTBEHHBIX HAyK,
MO3HAKOMHUTh MX C OCHOBaMH (PriiocodCKOro 3HaHUs, HEOOXOAMMBIMU JUIsI PEUICHUS

TCOPCTUUCCKUX U MMPAKTHUUCCKUX 3a/1a4.

2. B pe3yJbTaTe U3YYCHUSA TUCHHUIIJINHBI Oﬁy‘-lillOIIIPlﬁCﬂ 0o nmporpamMmmMme CricuaJIuTeTa

JTOJI2KEeH:
OO6nanath cneayrOIMMUMH KOMIETEHITUSIMHU:

— CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI (HIOCOMCKUX 3HAHMH A1 (PopMUpOBaHUS

MEpOBO33peHueckoit nosuimu (OK-2).

3namb: OCHOBHOE COJEp)KaHME TJIABHBIX (PUIOCOPCKUX MIKOJI W HampaBlIeHUl,

MPEJICTAaBUTENICH 3THUX IMIKOJ, CBS3b M pa3niue WX (QUIOCOPCKUX WJCH, CBSI3b HCTOPUKO-
bunocoPpcKkux KOHIENIHMI ¢ COBPEMEHHBIMH MPOOJIeMaMy HHAWBHUIYaTbHON M OOIECTBEHHOM
KH3HU;

Vmemv: TOHMMaTh ¥  aHAIM3UPOBATH  MHUPOBO33PEHUECKHE, COIMAIBHBIE U
WHIWBUIyaJIbHBIE  TPOOJIEMBI  COBPEMEHHOM  JKWU3HW; TPAMOTHO BECTH  JUCKYCCHIO,
apryMEHTUPOBAHHO OTCTaWBAaTh CBOIO TO3MIMIO MO 3HAYMMBIM (punocopckum mpodiemam
COBPEMEHHON KW3HM, OMNUpasch Ha HapabOTaHHBIH B wHCTOpuUU (Qriocodpun Marepuan;
MPUMEHSTH MOJIydeHHbIe (pruitocockre 3HaHMSI K PEIICHUI0 MPOoQecCHOHANBHBIX 33/1aY;

Braoems: ipenctaBiennsiMu 0 GUII0COPUU Kak HayKe M CUCTEME IIEHHOCTEH, ee MeCTe B
CHUCTEME TYMaHUTApHOTO 3HaHHS; OCHOBaMU (UIOCOPCKOTO MBINUICHHS; KAaTerOPUATbHBIM
anmapaToM U3y4aeMO# TUCITUIUINHBI, GHUIOCOPCKUMHU METOJIaMU aHAJIN3a PA3IMIHBIX MTPOOIIeM,
HaBbIKAMU (PHIOCO(PCKONM KyIbTYphl ANl BBIPAOOTKH CHUCTEMHOTO, IIEJIOCTHOTO B3TJsAa Ha
JEHCTBUTEILHOCTh U MECTO XHMHH U XHMHYECKON TEXHOJIOTUH B IIEJIOCTHOM KapTHHE MUPA.
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3. KpaTkoe coaepkanue Q11 CHUNIIHHBI

Brenenue. dunocodus, ee MpoUCX0XKICHUE U POJIb B OOIIECTBE.

Mooynw 1. Ocnognbie ghunocoghckue wkonwl.

Antnunas ¢unocodus (mocokpatuku, coductel, Cokpar, [emokput, Ilmaros,
ApucToTenb, TMHUCTUYECKU-pUMCKas ¢unocodus). OcHOBHBIE TPOOIEMBbI CPEIHEBEKOBOM
bunocopun u smoxu Boszpoxknenus. dwminocopus Hooro Bpemenu (XVII — XVIII BB.)
Wneonorus [Ipoceemenus. Hemenkas kiaccuueckas ¢unocopus. Pycckas gumocodpus XIX —
XX BB. OcHOBbl Mapkcuctckoit ¢unocopuu. OCHOBHbIE HaNpaBiICHHUs COBPEMEHHOM
dumnocopun.

Mooy 2. unocogckue Konyenyuu 6bimusi U NO3HAHUAL.

[Ipobnema ObiTus B ucropuu ¢unocodpuu. I[loHATHS MaTEpUATBHOTO U HJICATBHOTO.
OcHoBHble (unocodckue HaIpaBlICHUA: MaTepHaliu3M M uaeanusM. [lpuHuun riaodanbHOTO
ABOJIIOI[MOHU3MA B COBPEMEHHON HAYYHON KAPTHHE MUPA.

Konuenmumu npoctpancTBa U BpeMEHH B UCTOpUU (HUIOCOPUN U HAYKH.

[Ipoucxoxaenue cosHanus. Poib Tpyna B IpOMCXO0KACHUN CO3HaHus. Mneanucruueckue
U MaTepuanucTuyeckue KoHuenuuu co3HaHus. Co3Hanume u Mo3r. Co3HarenbHOE W
Oecco3HarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

Konuenmuu rHoceonoruu B HCTOpUd  (uimocopuu: CEHCyalnu3M, paldoOHAIN3M,
CKENTHIIM3M, arHOCTUIM3M, KOHIETIIINS BPOXKACHHBIX HJEH, anpruopu3M. J[nanekTuka no3HaHus:
YyBCTBEHHOE U panroHanbHoe. OCHOBHBIE TEOPUU UCTHHBI.

Mooynws 3. IIpobremul uenosexa 6 ghunocoguu.

Yenopek kak mpeaMeT ¢puiaocopckoro aHanusa B uctopuu ¢puiocodpun. [Ipoucxoxnaenue
YeloBeKa: NPUPOAHBIE W COLMAIBHBIC YCIOBUS aHTPOIOCOLMOreHe3a. buomornyeckoe u
coLMaNbHOE B YeloBeke. HANBUA, UHAUBUAYATbHOCTD, TUYHOCTbD.

CMbICH KHM3HU W TpeAHa3HavYeHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprue. [IBrkeHue
HEHACHWIIMsA, €ro pojb B coBpeMeHHOH »xu3Hu. llenu u uenHoctu. CBoboga BoIUM U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUIECKNE IIEHHOCTH.

Mooynv 4. @unocogus ucmopuu u 0dwecmsa

YelloBEK B CHCTEME COLMAJILHBIX CBs3ed. JIMuHOCTL M Macchl, cBoOoxa M
HeoOxoaumocTh. Dunocodpust ucropuu: GopmMalnvoOHHAST W IUBWIM3AIMOHHAS KOHIICTIIUU
UCTOPUYECKOTO pa3BUTHsA. lIporpeccucTckue M IMUKIMYECKHE MOJENU pa3BUTHA. [ Jo0ambHbIE
npoOsieMbl coBpeMeHHOCTH. KoHIlenus YCTOWYMBOTO pAa3BUTUS U CIEHAPUH OYIyIIero.
Ob6mectBo u ero crpykrypa. CoumanbHas, NOJUTHYECKass M JyXOBHas cdepbl oOIIecTBa.
Konuenmun rocynapctsa B uctopun punocodcekoit mpicinu. ['paxianckoe o0I1ecTBO U MPaBOBOE
roCy/apcTBO.

Moodyns 5. @unocoghckue npobremvl Xumuu 4 XUMUYECKOU MEXHO02UU

Hayunoe u BHeHayuHoe 3HaHMe. CTpyKTypa Hay4yHOTO 3HaHMsI, €r0 METO/bl U (POPMBL.
HayuHble peBONIONMU M CMEHA TUIOB pallMoHaIbHOCTH. Hayka B COBpeMEHHOM MHpe. DTHKa
HAYK{ ¥ OTBETCTBEHHOCTH YUEHOTO.

[IpoGnema cooTHomIeHUST HayKd UM TexHUKU. ColuanbHble TOCIEACTBUS HAy4YHO-
TEXHUYECKOTO Iporpecca. DTHYECKHE W DSKOJOTUYECKHE HMIIEPATUBBI DPA3BUTHS HAYKH U
TEeXHHKH.

MecTo XMMUHU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas Mpo0ieMa XMMHN KaK HAyKH H
npousBojcTBa. llemn w 3amaum  xumudeckod TexHonoruw. Crnenuduka XUMHKO-
TEXHOJIOTUYECKOTO  3HAHWA:  (QyHIaMEHTaTbHOE W  NPUKIANHOE, OMIIMPHYECKOEe U
TEOPETUYECKOE. .

4. O0beM y4eOHOI TUCUHMIIIIMHBI

Buabi yueoHoi padoThl B 3E B axazewm.
yacax
O0mas TpyA0EMKOCTh JMCIHILIMHBI 110 Y4eOHOMY IIAHY 6 216
KonrakTHas pa6ora (KP): 2 72,6
Jlexruu (JIek) 1 36
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[Tpaxtrueckue 3ausatus (I13) 1 36
CamocrosiTeabHas padora (CP): 3 107,8
KoHTtakTHas camocTosTenbHas pabota 1 0,6
CaMocCTOsITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUIUIMHBI 35,4
Buja koHTpOJISI: 32a4€T, IK3aMeH 1 35,6
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 6 162
Konrakthas pa6ora (KP): 2 54,45
Jlexmm (Jlek) 1 27
[Ipaktuueckue 3austus (I13) 1 27
CamocrositesibHas padora (CP): 3 80,85
KoHTtakTHas camocTosTenbHas pabota 1 0,35
CaMocTOsITeIbHOE U3YYECHUE PA3/IeNIOB TUCIIUIUIHHEI 26,65
Buja koHTpoOJISi: 32a4€T, IK3aMeH 1 26,7

«Bprunciauresbubie MeToabl B xumun» (b1.5.12)
1. Heap nMcuMNIMHBI:
- 03HaKOMJICHHE C OCHOBHBIMHU MOHSATHSIMH COBPEMEHHON BBIUMCIUTEILHON XUMHH;
- U3Y4YEHHUE OCHOBHBIX pa3JIE]OB BBIUMCIUTEILHOM XMMHMM U UX NMPUMEHEHUS JUIsl MOHUMAaHUS
MPUPOJIBI CBOMCTB XUMHUYECKUX CUCTEM;
- O3HAKOMJICHHE C HOBBIMHU pa3fiellaMd TEOPUU XUMHUYECKON CBSA3HM, BOSHUKIIMMHM Ha OCHOBE
Pa3BUTHUS BEIYUCIUTENBHBIX METOJIOB B XUMUHU.
- O3HAKOMJICHHE C OCHOBHBIMU METOJAaMHU BBIUMCIUTEIBHOW CTPYKTYPHOH XMMHUU MOJIEKYT U
OOJBIINX XUMUYECKUX U OMOJOTUIECKUX CUCTEM.
- [puOOpeTeHHe HaBBIKOB pPAa0OTBI C OCHOBHBIMH KOMIIBIOTEPHBIMH  IPOTPaMMaMH,
UCIIONIb3YEMBIMUA B TMpaKTUKEe HMH(paKpacHOW KojeOaTelnbHOW CHEKTPOCKOMUU OPraHMYECKUX
COCIMHEHU.
2. B pe3yJabTare n3yueHus AUCHHUILUIMHBI 00y4alOIIMiics MO MporpaMMe crenuaaIuTeTa
JOJI2KeH:
OO6nangaTh cneayOUMMI KOMIETEHIIUSAMU:
— CIOCOOHOCTBIO HCIIONB30BAaTh TEOPETUUYECKHE OCHOBBI (DYHIAAMEHTAJIbHBIX pa3JIeoB
MaTeMaTuKu 1 GU3UKH B ipodeccronanbroi aestenbroctu (OITK-3);
— BIAQJCHUEM COBPEMEHHBIMM KOMIIBIOTEPHBIMA TEXHOJIOTMSIMU TIPU IUIAHUPOBAHUU
UCCIIEIOBaHUM, TMOTY4YE€HUH U 00paboTKe pe3yabTaTOB HAyYHBIX SKCIEPUMEHTOB, cOOpE,
00paboTKe, XpaHEHHH, IPEACTABICHUN | Tiepeade HayuHoit napopmarmu (ITK-6).
3namu:
- OCHOBHBIE MOHSATHUSI COBPEMEHHOW BBIYMCIUTENIbHON XUMUU;
- TMPUHIIMIIBI U TPUMEphl MPUMEHEHUS! COBPEMEHHON BBIYUCIUTEIHHOW XUMHUU K KOHKPETHBIM
XUMHYECKUM CHCTEMAM;
- OCHOBHBIE B3aUMOCBS3M MEXKIY COBPEMEHHON BBIYHCIUTEIBHON XUMHEW U DIEKTPOHHOU
CTPYKTYpOl M (U3UKO-XMMHUYECKUMU CBOMCTBAMM BEIIECTB, MPUMEHSEMbIE Ul YIpPaBICHUS
CBOMCTBAMM MaTE€pUaJIOB;
- BOBMOXHOCTH OCHOBHBIX COBPEMEHHBIX METO/I0B BBIUNCIUTEILHON XUMUH.

Ymems:
- IPUMEHATh METOJbl BHIYMCIUTEILHON XUMHH JJIs pacdera, HHTepIpeTaluy U MpeacKa3aHus
CTPOEHMS U CBOMCTB XUMUUYECKUX CHCTEM.

Bnaoemy:

AIIEMEHTAPHBIMU HaBBIKAMH MPUMEHEHHS MOJX0/I0B U METOJIOB BBIYUCIUTEIHHON XUMUN
IpU pEeHIeHUH MPaKTUYEeCKHX TEXHOJOTMYECKHX 3ajjad ¢ [OMOUIbI0  CTaHAAPTHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHI.

3. Kpartkoe coaep:xanue TUCUMIIMHbI
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Bsenenue. Posib 1 MECTO BBIYHMCIIUTEIBHBIX METOJOB B XUMUHU.

Mooy 1. Ocroshbie npedcmasieHus
Maremarnueckue MOJAEIM B XUMUU. BbIUMCIMTENBHBIE METOABI B XMMHHM. MaTtemaTudeckue
MOJIeTIM ¥ WX NpUOMMKEHHBIH XapakTtep. Ponb Mojenu B HaydHOM HccienoBaHUHM. Mojenu,
QITOPUTMBl M IPOrpaMMbl. YUCIEHHBIN AKCIEPUMEHT. ODJIEMEHThl TEOPUM IOTPELIHOCTEH.
[Tpubmmkennsle yncna u ¢yHknuu. [IpaBuna 3anmucu U OKpyriieHUs NPUOIHKEHHBIX YUCEN U
JneicTBUil Hajg HUMH. AOCOIIOTHAs W OTHOCUTENIbHAs IOIPEHIHOCTh BBIUMCIEHMSI CYMMbl U
pPa3HOCTH, MPOU3BENCHUS U YACTHOTO MPUONMKEHHBIX unced. AOCONIOTHAs W OTHOCHTENbHAs
MOTPEIIHOCTh BBIYUCICHHS (DYHKIIMU OJHON M HECKOJIbKHUX MepeMeHHbIX. CHCTeMbl KOOpAMHAT.
JekaproBa, moispHasi, IWIMHApUYECKass U cepudeckass cucTeMbl KoopauHaT. CBs3b MeEXIy
HuMHU. Onrcanre BOJIOPOAOINOI00HBIX aTOMOB B C(hepHUeCKOl CHCTeMe KOOpMHAT.

Mooy 2. Cranaphvie u ekmophbie genudunsl. Mampuywl u onepamopol
DneMeHTbl BEKTOPHOTo aHayin3a. CKallipHble U BEKTOPHbIE BeIMUMHbI. CI0XKEHUE U BBIUUTAHUE
BEKTOpOB. CKaJsipHOE M BEKTOPHOE MPOU3BEAEHUE BEKTOpPOB. [Ipom3BeneHHs] Tpex BEKTOPOB.
JuddepeHnupoBanue BEKTOpa IO CKAISIPHOMY apryMeHTy. I[IpuMeHeHue BEKTOpOB IJis
ONUCaHUs CTPYKTYpbl KpUcTaioB. CKalispHble U BeKTOpHBIE noiid. CkansipHoe noje. ['paaguent
ckansgpHor QyHKuMHU. BekropHoe none. JluBeprenuus u potop Bekropa. IloTeHnuansHoe more.
Teopema Octporpanckoro-I'aycca. Teopema Crokca. [IpakTrueckue npuiIoKeHUs! CKAIIPHOTO U
BEKTOPHOI'O aHalIM3a B XUMHUU. ATOMBI B MOJIEKYJIAX M B3aUMOJEHCTBHS MEXIY HHUMMU.
BHYTpUMOJIEKYJIIpHOE 3JIEKTPUYECKOE TI0JIE U DJIEKTPOCTATUYECKHWE B3aMMOJICIHCTBUS B
MOJIEKYJIIPHBIX CHCTEMAax M KpUCTaJuiaX. MaTpuusl U oneparopsl. Marpuubl U Olepaluy HaJ
HuMU. TpaHCnOHUpOBaHHAA, YPMUTOBA U 0OpaTHas MaTpuilbl. Onepatopsl B xumuu. OnepaTropbl
OCHOBHBIX (PH3UKO-XMMHUYECKUX BennynH. Kommyranus onepatopsl. Onepatop ['amuinbToHa U
€ro KOMINOHEHTHI. JInHeHbI BapualMoHHbIN MeTo1 Putna. [IpuMeHnenus onepaTopoB U MaTpuIl
B XMMUU: BAPUALIMOHHBIN METOJ pelieHus ypaBHeHus LIpenunrepa.

Mooyns 3. BuiuuciumenvHvle Memoobl 8 XUMUYECKUX 3A0ayax
Marematnueckue METOJbl KIACCUYECKOTO ONUCAaHUs CTPYKTYpbl M JWHAMUKH MOJEKYJI.
JIBukeHre MOJIEKYJIbI B Ta0OpaTOPHOM CHCTEME OTCUETa U B cUcTeMe IIeHTpa Macc. Onucanue
BpalIaTeJIbHOTO JABWKEHUS MOJIEKYJIbl. Marpuma TeH30pa MOMEHTa HHEpPUUU MOJIEKYIIBI.
I'taBHBIE MOMEHTBI MHEPLIMU MOJEKYJIBl. MOMEHTBI HHEPLUUH MOJIEKYJ Pa3IMYHOIO CTPOCHUS.
VYpaBHeHUs] MEXaHUKH B OO0OOIIEHHBIX KoopauHaTax. lloHsTne O0OOOIIEHHBIX KOOpJMHAT.
VYpaBHenus Jlarpawxka. YpasHeHusa ['amunbrona. @ynkuus ['amMunbTOHA Kak ITOJIHAs DHEPrus
KOHCEPBAaTUBHOM HM30JMPOBaHHOW cucTeMbl. KoneOaHusi aTOMOB B MOJIEKyJie B OOOOIICHHBIX
KoopauHaTax. ['apMoHMYeckuil moteHuman. ['apMoHHueckue KojaebaHUs aTOMOB B MOJIEKYIIE.
HopmanbHbie BaeHTHBIE KOle0aHUSI aTOMOB B MOJIEKYJI€: CUMMETPUYHbIE, aHTHCUMMETPHYHBIE,
negopmanmonnsle. MHppakpacHas konedarenbHas CleKTpockonus. MaremaTuueckue MoJenu
HK-cnexkrpockonuu. MK-cnexkTpsl NMOMIONeHUs OpraHU4eCKUX COEIMHEHHHA. MexaHudeckas
MoJenb MoJeKynbl. [TpubnuxkeHus, nexane B OCHOBE MEXaHWYECKOM MOJENU MOJEKYJIbI.
IloBepXHOCTh IOTEHLUMAJIBHOM DJHEPrUM MOJIEKYJIBI M €€ XapaKTepUCTUKHU. SnepHas
KOH(Urypanus MOJEKYIbl U MOJEKYIspHas CTpyKTypa. DHepreTuueckue Oaprepbl Ha I1I10.
BanenTtHslie nuzomeps! 1 koHpopmepbl. KonpopmalonHslil aHanu3. BHyTpeHHHE KOOPIWHATHI
MoJieKyJibl. [IoTeHIManbHas SHEPIrUs MOJEKYJbl B PAMKAaX MEXaHWUYECKOW MOIEIM MOJIECKYJIBL.
[TpubmxeHne aaTUTUBHOCTH TAPHBIX AaTOMHBIX B3auMOACHCTBUNA. CHIIOBBIE TOCTOSHHBIC
MOJIEKYJbl W WX pacueT. AHrapMOHM3M aTOMHbIX KojeOanuii. Ilorenmman Mopca.
Bpamarensubsie Gapbepel Mosekyn. [loTeHnuanbHas sHeprus Mosekyibl. [loTeHuuanbHas
SHEpPruss MOJIEKYJbl Kak IapaMeTpuyeckas (QYHKIUS BHYTPEHHUX KOOPAMHAT AaTOMOB.
DJIEKTPOCTATUYECKOE B3aMMOJEHCTBHE aTOMOB M MOJEKYJI. MynbTUIIONbHAS MOJEIb. ATOM-
atomMHoe mnpubmmkenue Kuraiiroponckoro. Oueprust Ban-gep-Baanbca.  Ilorenmmans
Jlennapna-/Ixxonca u bokunrema-Xwina. Bopoponnas cBsa3b. Hemoctatkm mexaHWYeCcKOM
MOJIENIN MOJIEKYNbl. BbIUMCIUTENbHBIE METOAbI Ul OONBLIMX MOJIEKYISAPHBIX CHUCTEM. .
Monexynsapubiii  ancamOnab. DyHKIMH pacnpenencHus. MeToj MONEKYJISIpHONW ITUHAMHKH.
Meton Monte-Kapno. BeraucnutensHble METOABI ISl OONBIINX MOJEKYISIpPHBIX cuctem. Il
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BoruncnurenbHelii  acekT  Teopun  QyHKIuoHana miuotHoctd.  Merox  Kona-lllbwma.
HeopOuTtansHblii Moax0/. BeraucanTenpbHbIe METOABI 17151 OOIBIIMX MOJICKYIISpHBIX cucTtem. III.
Meton Kapa-Ilappunemno. TuOpuaHple METOABI «KBAaHTOBAas MEXaHUKa-MOJICKYIsIpHAs
MEXaHUKay.

3aknrouenue. BoluuciumenvHvle Memoobl - COBPEMEHHbBII UHCMPYMEHM NPOSHO3A 8 XUMUU.

4. O0beM y4eOHOMH JUCHHILINHBI

Buabl yueOHo# padoThI B 3E B akanem. yacax
O0mas TpyA0eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY IIAHY 6 216
Konrakthas pa6ora (KP): 2 72,6
Jlexumm (Jlek) 1 36
[TpakTaeckue 3arstust (I13) 1 36
CamocrositesibHas padora (CP): 3 107,8
KoHTakTHas camocTosTenbHas pabota 1 0,2
CaMocTOSITeIbHOE U3YUCHUE PA3ICIIOB TUCIUITIIMHbI 35,8

Bua konrpouas: Jk3 3a 1 35,6

Bujbl yueOHoii padoThl B 3E B actp. yacax
O01mas TpyA0eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IIAHY 6 162
KonraktHas pa6ora (KP): 2 54,45
Jlexmu (Jlek) 1 27
ITpakTnueckue 3anstus (I113) 1 27
CamocrositeabHasi padora (CP): 3 80,85
KoHnTtakTHas camoctosTenbHas pabora 1 0,15
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeSIOB AUCIUIUIMHBI 13,35

Buj koutpoas: k3 3a 1 26,7

«Kpucramnoxumun» (51.5.13)

1. Heab aucuumiamHbl — (GOPMHPOBAHUE Y CIylIaTeNed MpeaCTaBICHUS O CTPOEHHUH
KPHUCTAJJIOB, O CBSI3H €T0 C (PU3NKO-XUMHUECKUMH CBOWCTBAMH KPHUCTAIIOB M TIPUPOJION
XMMHUYECKOTO B3aUMOJIeHCTBUS

2. B pe3yabTaTe M3y4eHHs TMCHHUIIMHBI 00YUYAIOLIUIiCs 10 MpPOorpaMMe crenuajuTeTa
JOJIZKEH:

OO06nanarh cneayrIMMUMH KOMIETEHITUSIMH:

—  CIOCOOHOCTHIO K a0CTPaKTHOMY MBIIUICHHIO, aHanu3y, cuaTe3y (OK-1);

— CIIOCOOHOCTBIO K MOHUCKY, 00paboTKe, aHaIN3y HaydHOU MHpopManuu U GOpMyIHPOBKE
Ha UX OCHOBE BBIBOJIOB M mipetokenuit (OITK-5).

3name:
MPOCTEUIIINE TPYIINBI CAMOCOBMEIIIEHUM, 3aKPBITHIE JIEMEHTHl CHMMETPUH, B3aUMOCBSI3b MEXKIY
AJIEeMEHTaMU CUMMETPHUH, OTIEPALMSIMU CUMMETPUU, MEXIYHAPOJIHYIO CUMBOJIUKY U CUMBOJIUKY
[lendnuca asa 06003HaYEHNS TOYSHHBIX TPYII, TOUCUHBIC TPYIIBI HU3IIEH, CPEHEH U BBICIICH
kareropuu, KoopanHaTHBIE CHCTEMBI KPUCTAIIOB, KPUCTALIOTpadUIecKue TOUYSHHBIE TPYIIIHI,
OTKPBITBIE DJIEMEHTHl CHUMMETPHH, TPEXMEPHBIC TPYMIbI TpaHCISIU- pemieTku bpase,
0003HaYeHHsI POCTPAHCTBEHHBIX TPYII CUMMETPHUH, 0003HAYCHHSI Y3JIOB, PSIOB, IIOCKOCTEH,
npaBujIa ONpeeIeHHs Ynciia GOPMYIbHBIX €IMHUII, TUIIBI TUIOTHBIX W TJIOTHEUIINX YIaKOBOK,
COOTHOUIEHUE OIPECICHHBIX MO T€OMETPUU MYCTOT, BOBMOXKHBIX B IJIOTHBIX M IUIOTHEHIIHUX
YIaKOBKaX, TMOJIOKEHUE TETPAdAPUUYECKUX M OKTAdAPUUYECHUX IYCTOT B TEKCArOHATHHOW U
KyOMuecKol KiIaJIkax, OCHOBHBIC CTPYKTYpPHBIEC TUIIBI METANIOB, HEMETANIOB, OMHAPHBIX.

Ymemo:

yMETh  OCYIIECTBISTh CHMMETPUUYECKHE MPEeoOpa3oBaHHsl TEOMETPHUECKUM |
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anreOpanyeckuM CIoco0aMu, ONpEeAesATh TOYSUHYIO TPYHIYy KOHEYHOH (UTYpbI, MOJEKYINbI C
ONpENIeNIEHHOW TreoMeTpuell 1Mo Habopy 3aKpBITBIX 3JEMEHTOB CHMMETpPUH, H300pa3HUTh
IPOEKILIUIO AJIEMEHTOB CUMMETPUHU; ONPEAEIATh BCE DJIEMEHThl CUMMETPUU COOTBETCTBYIOLIME
OIpE/Ie]ICHHOW TOYEYHOM TIpyIIe, ONpPeAeIuTbh KpHCTaIorpauyeckuil Kiacc, CHUHTOHHIO,
TOYEYHYIO TpYIIy KpHUCTAUIa, ONPENENATh THUIl D3JIEMEHTapHOW suelku(pemieTrku bpase),
ONpEACIATh IIOJOKEHUE Yy371a, pPsfa IUIOCKOCTM B KPUCTAJUIMYECKOM peElIeTKE II0 KX
0003HAUCHHSIM; ONPEACTATh YUCIO (POPMYNIBHBIX €IWHUI B KPUCTAJUIMYECKOH CTPYKType M
pacCUUTBHIBATh PEHTI€HOrpauUYEeCKyI0 MIIOTHOCTh, ONPEAEIATh MOJOXKEHUE TETPASAPUIECKUX U
OKTa’JpUYECUX IYCTOT B TEKCAroHAJbHOW W KyOMYeCKOH Kiajaka, M300pa3uTh MPOEKIUIO
CTPYKTYpBI, ONPEICINTh IPOCTPAHCTBEHHYIO TIPYNIy JJs M3YyYEHHBIX CTPYKTYp, THII
KOOPJAMHAIIMOHHOTO TIOJIMR/IPa, PAcCUUTaTh pPEHTIeHOrpadUYecKyl0 TIUIOTHOCTh M YHCIO
(OpPMYJbHBIX €IUHUIIL.

Braoemw:

IIPAKTUYECKMMH HAaBBIKAMU UCCIICJOBAHMS KPUCTAIUNINYECKUX CTPYKTYP.

3. Kparkoe coaep:kanue TUCHUIIIAHBI

Mooynes 1. Omepanui W 3JEMEHTHl CUMMETpUU. B3aumopeiicTBue  omepanui.
ToxnectBenHoe npeoOpazoBaHue. CoOCTBEHHbIE M HECOOCTBEHHbBIE BpAalLEHUS, XHpaJIbHbIE
¢urypel. I'pynma omnepauuil cUMMETpUM, HOPSIOK Tpymnbl, noAarpynmna. I'eomerpuueckue
o0pa3bl HecoOCTBEHHBIX BpamieHuil B cucremax lllendnuca n I'epmana-Morena, B3auMocBsI3b
NOPSIIKOB 3€PKAJIBHO-IIOBOPOTHBIX M MHBEPCUOHHBIX Oced. Kareropum u ceMmencTBa TOUEUHBIX
rpymn 1o Hlendmucy u I'epmany-Moreny. TodeuyHble TpyHmbl T€OMETPUYECKHX (QHUTYD U
Mojekya. CuMMeTpusi NMpaBHIBHBIX MHOTOTPaHHMKOB (T1aToHOBBIX Ten). dopmyna Diinepa.
OpOura TOYEHYHOM TpYIIbI, KPAaTHOCTb OpPOUTHI M JIOKaJbHAasE CHUMMETPHUSI €€ TOYeK.
Cummerpuuecku HezaBucuMast oonacts (urypsl. IlpeaenbHble rpynbl 6€CKOHEUHOTO MOPSIKA.
ITpunuune! Kropu n Helimana.

Mooyne 2. TpaHCHLMOHHAsT CUMMETpPHMs W KpUCTaJUIMUYECKas pelleTKa, HapaMeTpsl
aneMeHTapHol  sueiiku. Kpucramnorpapuueckne W HEKpUCTAUIOTpAQHUUECKUE 3aKPBITHIC
3JIeMEHThl cUMMeTpUU. CHHIOHUM, TOJIO3APUYECKUE IPYIIIbI, KPUCTAIUIOrpahUUecKre KI1acchl.
[TpuMuTHBHBIE U EHTPUPOBAHHBIE PEIIETKH; Kiacchl (pemerkn) bpase. Haekchl HanpaBieHMi
Y TUIOCKOCTEN B PEILETKE.

Mooynv 3. OTKpBITBIE KpUCTAIUIOTpapUIECKUE FIEMEHThl CHMMETPUHU, UX 0003HAYEHHUE TI0
['epmany-MoreHny u neiicTBie. DHaHTHOMOP(HBIE BUHTOBBIE OcU. B3aumoeiicTBue OTKPBITHIX
AJIIEMEHTOB C 3aKpPbITBIMU M MeXAy coOoil. IIpocTpaHcTBEHHbIE TIpyNIbl, UX CHUMBOJIBI IO
I'epmany-MoreHy, cBs3b ¢ KpucTamorpadpuyeckuM kiaaccom. CummopdHble 1 HECUMMOpP(HBIE
rpynnbl. CucTeMbl SKBUBAJIEHTHBIX MO3ULMKA (OPOUTHI) MPOCTPAHCTBEHHBIX TPYII, KPAaTHOCTh
oOmelt mo3uuu. I'padukn nmpocTedmmx rpynn HU3MUX U cpeaHux cuHronmii: (P1, P11, P2,
P21, C2, Pm, Pc, Cm, Cc, P2/m, P2/c, P21/m, P21/c, C2/m, C2/c, P222, P212121, Pmm?2,
Pmmm, P4, 14, P41, P42, P[] 4, 14, 141, 1(] 4, P3, P31, P6, P61, P62, P63). UuTepHanimoHansHbIe
TaOJIMLBI U COZIepKAIIAsCs B HUX MH(GOpMAIUs O IPOCTPAHCTBEHHBIX IpyIax.

Mooyne 4. Tlpunuun pa®oTBl M CHEKTP PEHTIeHOBCKOW TpyOku. Judpakius
PEHTI€HOBCKOTO M3iIydeHHus Ha Kpucrauie. @opmyna bperra, kpucTamibl-MOHOXPOMATOPBI.
brok-cxema peHTreHoBckoro Audpakromerpa. Mo3andHoe CTpOEHHE pealbHOro KpHUCTallIa,
3aBUCUMOCTH TOJYIIUPUHBI pediiekca OT pa3Mepa 00J1acTh KOTE€PEHTHOTO paccesiHus, hopmyIia
[lepepa.

Mooy 5. MeXIIOCKOCTHBIE PAacCTOSHUSA U MHJIEKCHI peduieKcoB, MOHITHE 00 0OpaTHOM
pemerke. CBsi3b HHAEKcOB hkl ¢ MeXMIOCKOCTHBIMH PACCTOSHUSIMH JJISi  KPUCTAJUIOB
OpTOPOMOUYECKON, TeTparoHaJbHON W KyOW4uecKol CMHTOHUN. MHTerpanpHbie MHTEHCUBHOCTH
pednexcoB M KomIuiekcHble cTpykTypHble ammuutyasl Fhkl. Ilonstue o mpobineme ¢a3 u
MeToJlaX paciiu(pOBKU KPUCTAUINYECKUX CTPYKTYp. OCHOBHBIE ATalbl PEHTI€HOCTPYKTYPHOTO
anamu3a MoHokpuctaioB (PCA). Ilapamerpsl TemoBbix Konebanui, R-¢pakrop. banku
CTpyKTypHbIX gaHHbIX (CSD): mouck u 00paboTka cojaepkaleiicss B HUX CTPYKTYpPHOM
uHpOpMaLUH.
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Mooy 6. MexaToMHbIe B3aUMOJCHCTBUS B KpUCTAUIMYECKHX MeTayiax. CTpyKTypsl
METaJIJIOB: IJIOTHBIE U TUIOTHEHIINE IMIapoBhle YIaKOBKU Ha miockoctu U B mpoctpanctse (11K,
I, OLIK, I'TTY, I'llK) ¢ npumepaMu METaJJIOB; BUJbI U pa3Mepbl IIyCTOT B 3TUX YyIAaKOBKaXx.
[Tomumopdubie Mmoaudukanuu (Fe), Muorocioiiasie maposbie ymakoBku (La, Sm). Mckaxenus
IUIOTHEWIIMX YMAKOBOK B CTpykTypax Zn, Cd, In m Hg. 3aBucumocTth (pM3NYECKHX CBOWCTB
METAIOB OT HX CTPOCHUS W MEXAaTOMHOIO CBs3biBaHus. IIpocTeiinve HMHTEPMETAIIHIbL:
Cu3Au (¢pazoBenii mepexon "mopsmok - Oecropsmok") u Nb3Sn (aromubiii motus "[1W").
Hectexuomerpuueckue (as3pl BHenpeHus, kKapounabl Bosnb(pama. [loHsTHE O KiacTepax u
HAaHOYACTHUIaX METAJIJIOB.

Mooyns 7. IIpuHIUIBI CTPOSHUS MPOCTHIX BEIIECTB - HEMETAJIOB: KOBAJIGHTHBIE U BaH-JEp-
BaaJbCOBbl B3aUMOJICHCTBUS, MOTHUBBI pPAaclOJOXKEHUS aTOMOB B KpHUCTalle (OCTPOBHOM,
[IEMTOYCYHbIN, TPYOUaThIi, CJIOUCTHIN, KAPKACHBIN). AJUIOTPOITHS, MOTUMOPpPHU3M U n3oMophusm,
MOJINTUIIBI B HEMETAJIaX.

Mooyns 8. Ob1ue moaAXopl K MOACTUPOBAHUIO KPUCTAJUIMUECKUX CTPYKTYp. UneanbHbie u
peanbHble KpPUCTAUIBL. TeIuioBoe JBMKEHHE B KpHCTAIAX CIOCOOBI €ro  ONMHCaHUSL.
KBaHTOBOXMMHMYECKHME M HSMIMPUYECKUE METOAbl pacyeTa PpPaBHOBECHOM KPHUCTAILIMYECKOM
CTPYKTYphbl. Vcriosib30BaHNe MOJIEKYJISIPHBIX KJIACTEPOB JJIs1 MOJICTIMPOBAHUS MOJIs1 KPUCTAJIIOB.

Mooyne 9.  OCHOBBI  NPEUU3HOHHBIX  PEHTTEHOAU(PAKIMOHHBIX  HMCCIEIO0BaHUM.
MynpTunosnpbHas MOJENb ONUCAHMS JJIEKTPOHHOM IUIOTHOCTH B KpucTauiax. Ilpumenenue
TOMOJIOTHYECKOT0 aHanu3a (PYHKIHMU paclpeAeNieHus] SJIEeKTPOHHON IIIOTHOCTH W (PYHKIHU
noxanu3anuu 3aeKTpoHHbIX nap (ELF) g onucanus ctpoeHust COSTMHEHUM.

4. O0beM y4eOHOH JUCHHUILINHBI

Buabl yueOHoii padorsl B 3E B axanem.
yacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4 144
Konrakthas pa6ora (KP): 15 54,5
Jlexmu (Jlek) 1 36
[Tpaktuyeckue 3anstus (I13) 0,5 18
CamocrositesabHas padora (CP): 1,5 54
KoHnTakTHas camocTosTenpHas paborta 0.95 0,4
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI ’ 8,4
Buja konTpoJisi: JK3aMeH 1 35,6
Buabl yueOHoii padoTnl B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IUIAHY 4 108
Konrakthas padora (KP): 15 40,875
Jlexumn (Jlek) 1 27
[Tpaktnyeckue 3anstus (I13) 0,5 13,5
CamocrositesbHas padora (CP): 1,5 40,5
KoHTtakTHas camocTosiTenbHas pabota 0.95 0,3
CaMoCTOATEIbHOE N3YUYEHHE PA3JeNIOB JUCIUIIINHBI ’ 6,45
Buja xonrpoJisi: Jk3amen 1 26,7

«KBanroBasi xumus» (b1.5.14)

1. Ieab AMCOMTIAHBI —

- O3BHAKOMIJICHH C OCHOBHBIMHU ITOHATUIMH COBpeMeHHOfI KBaHTOBOM XHUMUU,

- HU3Yy4YCHUA IIPUHLUIIOB OCHOBHBIX KBAHTOBO-XHMMHUUYCCKHX MCETOJ0B pacdeTa CTPOCHUA U

CBOMCTB XUMHYECKUX CHUCTEM;
- O3HAaKOMJIEHHS C OCHOBHBIMH IIPEACTaBICHUSIMHU
MEKMOJIEKYJISIPHBIX B3aUMOJICVCTBHUIA;

TCOpHUU XUMHYECKOMN

CBA3M H
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- 03HAKOMJICHHE C OCOOCHHOCTSAMHU XUMHUECKOW CBSI3U, MEKMOJICKYJIAPHBIX B3aMMOJCHCTBHHA U
CBOMCTB MOJIEKYJISIDHBIX M CYNPaMOJIEKYJISIPHBIX CHCTEM, IIOJUMEPOB M DIIEMEHTOB JXHBBIX
CHUCTEM;

- O3HAaKOMJICHME C OJJIEMEHTAaMH METOJOB KBAaHTOBO-XMMMYECKOIO OIMCAHUS XHUMHUYECKHUX
peaKuuii;

- 03HaKOMJICHHME C KBAHTOBO-XUMHUYECKUM OIIMCAHUEM JJIEKTPOHHOU CTPYKTYPBI TBEPABIX TEI;

- IpUOOpEeTEeHUs HABBIKOB pPabOTHI C OCHOBHBIMH KBAaHTOBO-XHMHUYECKUMH KOMIBIOTEPHBIMU
IIPOrpaMMaMHu, UCIIOJIb3yEMbIMH Ha ITPAKTUKE.

2. B pe3yabraTe H3y4YeHHs TMCHHUILIMHBI 00YUYaIOLIUIiCS 10 NpPOorpaMMe crenHaJuTeTa
JOJIZKeH
O6nanarp cneAyrIMMUMI KOMIETEHIIUSAMHU:

— CIOCOOHOCTBIO K MOUCKY, 00paboTKe, aHaINu3y HAyYHOU MH(pOopMauu U HOPMYITUPOBKE
Ha UX OCHOBE BBIBOJIOB M mpeiokenuit (OITK-5);

— BIQJICHUEM HOpPMAaMU TEXHMKM O€30IaCHOCTM M YMEHMEM peajlu3oBaTb HX B
71a00paTOPHBIX U TeXHoMorn4eckux ycuopusx (OITK-6);

— BIIQJICHUEM CHUCTEMOH (pyHIaMEHTaIbHBIX XMMHYECKHX TOHSTHH U METOJOJIOTHYECKUX
aCIIEKTOB XUMUH, popMamMu U MeToaaMu Hay4dHoro no3Hanus (I1K-3);

— BlaJeHUEM O0a30BbIMU MOHATHSMU 3KOJIOIMYECKOH XHMMH, MeToJaMH Oe30IacHOro
oOpalleHnss ¢ XUMHUYECKUMH MaTepuajaMy C Y4eTOM MX (DU3MYECKMX U XMUMHUYECKHX
CBOMCTB, CIIOCOOHOCTBIO ITPOBOJIMTH OIICHKY BO3MOXHBIX pruckoB ([1K-9).
3namo:

- OCHOBHBIE IIOJIO)KEHUS KBAaHTOBOW XHMHHU, COBPEMEHHON TEOpUU XUMHUYECKOW CBSI3U U
MEXXMOJIEKYJIIPHBIX B3aUMOJEUCTBUN U MPUMEPBI €€ NPUMEHEHHSI K KOHKPETHBIM XUMUYECKUM
CUCTEMaM,;

- IPUHLMIBI KOJMYECTBEHHOM XapaKTepu3alUuh AaTOMHOM M  JJEKTPOHHOM CTPYKTYpBI
MOJIEKYJISIPHBIX U CYIIPaMOJIEKYJISPHBIX CUCTEM U TIOJIUMEPOB;

- OCHOBHBIE B3aMMOCBSI3U MEXIY JJIEKTPOHHOW CTPYKTYpoH U  (PU3HKO-XHUMUYECKUMHU
CBOICTBaMHM BEILECTB, JIeXkKAaIlle B OCHOBE yIIPaBJICHUsI CBOMCTBAMU MaTEpUaIOB;

- BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHMUYECKHX pACUETHBIX METOAOB U
00J1aCTH UX MPUMEHUMOCTH.

Ymemn:

- NPUMEHSTh KBAaHTOBO-XMMMUYECKHE MOJXOJbl M METOAbl JJIi pacuera, MHTEpPHpeTaluud U
IIpEJICKa3aHMs CTPOCHHUS U CBOMCTB MOJIEKYJISIPHBIX, CYITPaMOJIEKYJIIPHBIX CUCTEM U IIOJINMEPOB.

Braoemy:

- DJIEMEHTAPHBIMHA HABBIKAMU NPUMEHEHMSI KBAaHTOBO-XMMHUYECKHX IOJIXOJO0B M METOAOB IPHU
pELICHUH MPaKTUYECKHX TEXHOJIOTMYECKUX 3a7ay M CTaHJAPTHBIMH KBaHTOBO-XUMHYECKHUMHU
KOMIIBIOTEPHBIMU IIPOrpaMMaMH.

3. Kparkoe coaep:kanue JUCHUTIIUHBI

Bsenenue. IlpenMer KBaHTOBOM XMMHH. Poylb KBaHTOBOM XHMMHMHM B OIMCAHUH
XUMUYECKHUX SIBIICHHA M IpOLECCOB. B3aMMOCBA3b KIACCMYECKOM M KBAaHTOBOM MoJened
MOJIEKYII.

Mooy 1. Obwue npunyunei.

OCHOBHBIE TIOJOXEHUS KBAaHTOBOM MEXaHUKU. BapHallMOHHBIA METOJ HAXOXKICHUS
BOJIHOBBIX (yHKIUH. [Ipubnmkxenne He3aBUCUMBIX YacTUIl. MeTo/1 caMOCOrIacCOBaHHOIO MOJIS.
[Tpubnuxenne UEHTPAIBHOTO MONA. ATOMHbIE OpOMTalM W UX  XapaKTEPUCTUKU.
AHTHUCUMMETPUYHOCTh 3JIEKTPOHHOM BONMHOBOM ¢yHKuuu. ChnuH-opOutanu. JlerepMUHAHT
Cnenitepa. Metonbl Xaptpu-®oka u Kona-llIama, Xxumuueckas TpaKTOBKAa pe3yJiIbTaTOB.
ONeKTPOHHbIE KOH(UTYpAIIMN AaTOMOB C TOYKH 3pEHUSI KBAHTOBOM XUMUH.

Mooyns 2. MemoOobvl K8aHmMOB0OU XUMULL.

[Ipubnmxenne bopua-Onnenreiimepa, aauabaTudyeckuil MOTEHUMAN M IOHSTHE
MOJIEKYJISIpHOM  cTpykTypsl. Metonel Xaprpu-®oka u Komna-llloma g Monekyssl.
[Tpubmmxenne MO JIKAO.
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OnexkTpoHHas Koppemauus. Merox KOH(UIypallMOHHOrO B3auMojeicTBus. Teopus
BO3MYyIIEHUN. Pacder »Heprum auccouManuyd XUMHYECKUX CBs3eid. Hepapxusa MeTonoB
KBaHTOBOM xuMmuu. Hesmmupuueckas KBaHTOBas Xumus. basucHele QyHKOUM IS
HEAIMIUPUYECKUX PACYETOB. ATOMHBIE M MOJEKYJsApHbIe Oa3ucHble HAOOphl. Poib Ga3zucHbIX
GYHKIIMI B ONHCAHMM CBOMCTB MOJIEKYN. [lodysMnupuyecKkue METOMBI. P-3JIEKTPOHHOE
npuommkenue. Meron [Tappusepa-Iloma-ITappa. [IpocToii u pacimpeHHbIH METOABI XFOKKEIIS.

TO4YHOCTH KBAHTOBO-XMMHUYECKUX PACUETOB XUMUYECKUX CBOMCTB MOJIEKY!L.

Mooy 3. Xumuueckas c613b U MeNCMONEKYIAPHble 83aumoleticmeus. Keanmoeso-
Xumuyeckoe onucanue peakyuil u 1eKmpoHHas CMmpyKmypa meepouvix meil.

OpOutanbHas KapTUHA XUMHUYECKOW CBsi3U. KOHCTpYKTHBHAass M JeCTPyKTHBHAs
uHTepdepeHys opouraneid. MonekynsipHble OpOUTANN M WX CUMMETPHIHAS KJIACCH(HUKAIIHAL.
Koppensuuronnsie quarpaMmbl. DJIEKTPOHHBIE KOH(DUTypallMi IBYXaTOMHBIX MOJIEKYN. AHau3
3aceneHHocTeill opbOutaneit mo Mamukeny. llonsTHe o 3apsimax M MOpPAIKax —CBS3EH.
[IpocTpancTBeHHOE pacrpesiesieHne 3JIEKTPOHHOM MiIoTHOCTH. JlepopmalionHas 3JIeKTpOHHAs
IUIOTHOCTb.  Tomojoruueckas TEOpUsT XMMHUYECKOM  CBSA3M.  OIJIEKTPOCTAaTUYECKUU U
SHEPreTHUYECKUI  aCleKThl  ONUCAaHUS  XUMHUYECKOM  CBA3M.  ODJEKTPOHHOE  CTPOEHUE
MHOT0aTOMHBIX MOJIEKYJ. KBAaHTOBO-XMMHUYECKHUI aHAIU3 MEKMOJIEKYISIPHBIX B3aUMOICHCTBHIA.
Bonopoanas cBsizb. MeTonbl pacuera CynpaMmoOJieKyJSIpHbIX cucteM. KBaHTOBas Xumus
AJIEMEHTOB JKUBBIX CUCTEM.

KBaHTOBO-XMMHYeCKOE OMUCAaHUE XMMUYECKUX peakiuii B ra3oBoil ¢asze. [loBepxHOCTh
IIOTCHUUAIBHON JHEPrUM XUMHUYECKOM peakuuu. [Iyrp XMMHYECKOW peakuuu, KOOpAMHATA
peakiuu. IlepexomHoe cocTOSSHME WM aKTUBUPOBAHHBIM KoOMIUIeKC. (OcoOble  TOYKH
PaBHOBECHBIX M MEPEXOAHBIX COCTOSHMWA. MeToAbl OMUCAaHUsI XMMHUYECKUX peakuuii. MHIeKCh
PEaKIIMOHHON CIIOCOOHOCTU. OJEKTPOHHAsE CTPYKTypa TBepAbix Ted. OIHO3IEKTpOHHBIC
BOJIHOBbIE (DYHKLIMU B KPUCTAJUIaX M METOJbI UX pacuera. YpoBeHb depmu. 30HHaAsA CTpyKTypa
TBEP/BIX T€J U 00YCIIOBICHHbBIE €10 CBOMCTBA.

3axntoueHue. KBaHToBas XUMHUs KaK HHCTPYMEHT IIPOrHO3a B XUMUH.

4. O0beM y4eOHOH JUCHHUILINHBI

Buabl yueoHoii padoTni B 3E B axanem.
yacax
O0mas TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 7 252
KonTaktHas padora (KP): 3 108,6
Jlexmm (Jlek) 15 54
[Tpaktnyeckue 3anstus (I13) 0,5 18
CamocrositesbHas padora (CP): 3 107,8
KoHTtakTHas camocTosiTenbHas paboTta 9 0,6
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 71,8
Bupa koHTpoJIsi: JK3aMeH, 3a4éT 1 35,6
Buabi yueoHoii padoThI B 3E B axanem.
yacax
O0mas TpyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 7 189
KonrTaktHas padora (KP): 3 81,45
Jlexmm (Jlek) 15 40,5
IIpaktuueckue 3anstus (I113) 0,5 13,5
CamoctosiTenbHas padora (CP): 3 80,85
KonTakTHas camocTosTensHas paboTa 2 0,15
CaMocCTOSITeThHOE H3YYCHUE PA3/IeNIOB TUCIIHILTHHEI 53,85
Buja xkouTpoJisi: Jk3amMeH, 3246t 1 26,7
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«Dusznueckasi xumus» (b1.6.15)
1. Henap AMCHMIUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIOUIMX XOJIOM
XMMHUYECKOTO TIpolecca, MoKa3aTh O0JAaCTH TNPHIOKEHHS STHX 3aKOHOB M HAY4YHTh
CTyJEHTa TPaMOTHO NPHUMEHATb HUX MpPH PEIICHUH KOHKPETHBIX TEOPETHUYECKUX U
NPaKTUYECKUX 3a]ad, MOHATh OCHOBHBIE KMHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHHUS
XUMHYECKHX MPOIECCOB U POJIb KaTalu3a sl XAMUYECKON TEXHOJIOTUU
2. B pe3yabTaTe H3y4YeHHs TMCHHUILIMHBI 00YUYaIOLIUIiCs 10 MporpaMMe crenuaJuTeTa
JTOJIKEH:
O6nanath cneAyrIMMUMI KOMIETEHIIUSAMHU:
—  CIIOCOOHOCTBHIO K a0CTPaKTHOMY MBIILICHHIO, aHanu3y, cuaTe3y (OK-1);
— CIIOCOOHOCTBIO BOCIPUHUMATh, pPa3BUBAaTh W HCIOJIb30BATH TEOPETHUECKUE OCHOBBI
TPAJUIIMOHHBIX M HOBBIX Pa3feiioB XMMHHU TPU PEIICHUH MpOo(hecCHOHAIBHBIX 3a/1ad
(OIIK-1);
— BIAQJCHUEM  HABBIKAMH  XHMHYECKOTO  OKCIIEPHUMEHTa,  CHHTETUYECKUMH  H
AQHAJTUTHYECKUMH METOJaMHU TIOJIyUYEHHs] M HCCIEJOBAaHUS XUMHUYECKHX BEIIECTB U
peakiuii (OI1K-2);
— CIIOCOOHOCTBIO NMPHMEHSTh OCHOBHBIE €CTECTBEHHOHAyUYHBIE 3aKOHBI IPU OOCYXICHUU
noJyueHHbIX pe3yinbraToB ([1K-4).
3namo:
- OCHOBHBIE 3aKOHBl (DU3MUECKOW XUMHH, B3aHUMOCBS3b (HU3UUYECKUX M XHUMHUYECKHUX
XapaKTepUCTHUK MPOIIECcCa;
- TYTH OIpEIENICHUS] BAKHEHIIUX XapaKTEPUCTHK XUMHUYECKOTO pPAaBHOBECHS (KOHCTAHTHI
paBHOBECHSI, PABHOBECHOTO BBIXOJla MPOAYKTA, CTENEHU MPEBpAIlleHUs UCXOAHBIX BEIIECTB) U
BIIMSIHUSL PA3TUYHBIX (PAKTOPOB HAa CMEIIEHHE XMMHYECKOTO PABHOBECHS;
- TEpMOJIMHAMUYECKOE OINMCAHUE CBOICTB UACATBHBIX W HEUJCAbHBIX PAaCTBOPOB, MOIXOJbI K
HAXOXKJCHUIO MAapLIUAIBHBIX MOJIAPHBIX BETMYMH KOMIIOHEHTOB PAacTBOPA.
TEOPHIO FAIbBAHUYECKUX SBICHUM;
- TEOpPUM KHUHETUKH, IyTH TEOPETHYECKOTO pacyeTra CKOPOCTeH XHMHUYECKHX pEaKIuid |
OTPaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;
- OCHOBHBIE Y€PTHI TOMOTEHHOTO U TeTEPOTEHHOT0 KaTalln3a, MPUYUHBI YCKOPEHUS XUMUYECKOTO
npoiiecca B MPUCYTCTBUHU KaTalu3aTopa.

Ymems:
- IPUMEHATh TEOPETUUECKUE 3HAHUS U IKCIIEPUMEHTAIbHbBIE METO/IbI UCCIIeI0OBaHNS (PU3NYECKOM
XVUMHH TIPU PEHIeHUH MPOo(HeCcCHOHANBHBIX 32134,
- MpeJICKa3bIBaTh U HAaXOAWUTh ONTHUMAJIbHBIE YCIOBHSI NMPOBEJCHMS XMMHMYECKOIO Ipolecca ¢
IENTBI0 TIOTYYECHUSI MAKCHMAaJIbHO BO3MOKHOTO BBIXO/Ia MHTEPECYIOIIETO MPOIYKTa;
- MPOBOAMTH AHAINW3 U KPUTHYECKH OLIEHUBATh IMOJYYEHHBIE HKCIEPUMEHTAIbHbIE JaHHbIE,
000011aTh U J1e1aTh 000CHOBAHHBIE BBIBOIBI HA 0a3e MPOBEIEHHBIX OIBITOB;
- IPUMEHATHh TEOPETHUUECKUE 3HAHUS U IKCIIEPUMEHTAIbHbBIE METO/IbI UCCIIeI0BaHNS (PU3NYECKOM
XUMHH JJIS1 pEIICHUS BOIIPOCOB, BOSHUKAIOIINX NPY U3YYCHUN KHHETHKH XUMAYECKUX PEaKITHii;
- MPOBOAMTH AHAIN3 U KPUTHYECKH OLIEHUBATh IMOJYYEHHBIE HKCIEPUMEHTAIbHbIE JaHHbIE,
000011aTh U J1e1aTh 000CHOBAHHBIE BHIBOBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemw:
- KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKAX METOJOB (U3NYECKON XUMHUHM ISl pPEHICHUS
KOHKPETHBIX UCCIIEZ0BATENLCKUX 3a/1a4;
- HaBBIKAMH OIPENIEJICHUS] COCTOSHHUS PABHOBECHS M CaMONPOHM3BOJIHLHOTO HAIpaBJICHUS
XMMHUYECKOT0 Tpoliecca;
- 3HAaHWSAMH OCHOBHBIX 3aKOHOB ()M3WYECKOH XHMHUHU IS COJEPKATEIbHON HWHTEPIpeTaruu
TEPMOJIMHAMHYECKUX PACUETOB;
- METOJaMH OTIpElCTICHHUS TMOpSAAKAa W CKOPOCTH PEAKIMW, YCTAaHOBJICHHS JMMHUTHPYIOIIEH
CTaJuM U MEXaHU3Ma U3y4aeMOl XUMUYECKOH peaKIni;
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- HaBBIKAMU  COCTaBJICHUS TallbBAHWYECKUX DJJIEMEHTOB U1 LEJIed  OnpeleleHUs
TEPMOJMHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIEyEeMON pPEaKIIHH;

- 3HAHUSMH OCHOBHBIX 3aKOHOB XHUMHUYECKOW KHHETHKH, BJIHMSHUS Pa3IUYHBIX (PaKTOPOB
(TeMIieparypsbl, 1aBJIEHUS, KaTaIM3aToOpa) Ha CKOPOCTh XMMHUECKON peaKIiH.

3. KpaTkoe coaep:kaHue TUCHUIINHBI

Mooy 1

Xumuueckass TepMOJMHAMUKA. TepMOIMHAMUYECKUE CHUCTEMBl U TEPMOJUHAMHUYECKHE
napaMeTpbl. JKCTEHCUBHbBIE U UHTEHCUBHBIE CBOMCTBA CUCTEMBI. TepMOIMHAMUYECKHIl mpoliecc.
OYHKIUU COCTOSHUS U (PYHKIMH Tpolecca. BHYTpPEHHssE SHEPrusi U SHTAJBIHS CHCTEMBI.
Temora u paboTta kak (QoOpMBI Mepenayd SHEPruu OT CHCTEMbI K cucTeMe. MexaHudecKkas
pabora (pabora pacmupeHus) W Tone3Has padora. DOpMyTUPOBKH TIEPBOrO Hayaia
TePMOJAMHAMHUKHU. B3auMocBA3b TEIUIOTH, pabOThl M HM3MEHEHHUS BHYTPEHHEH »HHEpruu B
U30XOPHOM, HM300apHOM M HM30TEPMUYECKOM Ipoleccax. TemIoeMKOCTh BELIECTB, MOJSpHas
TEIUIOEMKOCTh. TeIIOEMKOCTh TBEPABIX BEUIECTB U JKUIKOCTEH, TEIIOEMKOCTb HeallbHbBIX
ra3oB, B3aUMOCBSI3b Cp U CV HJCAJBHOIO ra3a. 3aBUCUMOCTb TEINIOEMKOCTH OT TEMIIEpPaTypBhl,
cTerneHHble psaAbl. TernoBoil addekr xumuyeckoro mpouecca. CTaHTapTHBIE SHTAIBIUU
oOpa3oBaHusl U cropanus BemiecTB. lIpuMenenue 3akoHa ['ecca nsi BBIYMCIIEHUS TEIIOBBIX
3¢ exToB XUMHUECKUX U (PU3UKO-XUMHUUYECKUX TMporeccoB. CBs3b TemnoBbix 3(hdexToB mpu
MIOCTOSTHHOM 00BbEME U MPH MOCTOSHHOM JIaBJICHUHU. 3aBUCUMOCTH TETIOBOTO 3 (deKTa peakiuun
oT TemnepaTypel. BbeiBom u anHanu3 ypaBHeHHs Kupxroda. CamomnpousBOJbHBIE U
HECaMOIIPOU3BOJIbHbIE, O0OpaTUMble M HEOOpAaTHMblE, pPAaBHOBECHbIE (KBa3UCTaTHUUECKHUE) U
HEpPaBHOBECHbIE  Mpollecchl. PaboTra paBHOBECHOTO M HEPABHOBECHOIO  MPOIIECCOB.
@opMyIUPOBKH BTOPOr0 Hayayua. DHTPOINHUS KaK KpPUTEpUH paBHOBECHSI M HANpPaBICHHOCTH
CaMOIIPOU3BOJIBHBIX MPOIECCOB B HM30JUPOBAHHBIX cHcTeMax. PacueT M3MeHeHUus HTPONUU B
Pa3IUYHBIX IpPOLECCaX, CBSI3aHHBIX C M3MEHEHUEM COCTOSIHUS HJAeajabHOro rasa. M3meHeHue
SHTPONMUU B MPOIIECCE CMELICHUs HAealbHBIX ra3oB. V3MeHeHHe SHTponuu mpu (Ha3oBbIX
nepexogax. Ilocrynmar I[lmamka (Tpetmit 3akoH  TepMoauHamuiku). CTaTHUCTHYECKas
WHTEpIIpETalisl BTOPOTO Hayajda TEPMOAMHAMHKHU. BbruncineHne aOCOMIOTHONW SHTPOMUU
BeulecTBa. Pacyer W3MEHEHMsS] SHTPONUMU B XMMMUYECKHUX PpEAKUMAX TNpPU  PasIUYHBIX
temneparypax. OObenuHeHHoe ypaBHeHne [ u Il 3akoHOB TepMOIUHAMUKH. ODHEprus
'enpmronsia u sHeprus ['mOOca kak KpuUTEpUM HANpaBICHHOCTH M IpejAesa MpOoTeKaHUs
npoleccoB. 3aBUCUMOCTh SHepruu ['enpmronbia u sHeprun ['ud60ca ot nmapaMeTpoB COCTOSIHUSA,
xapaktepuctuieckue (Qyukmuu. YpaBHeHue [ub0ca-I'enbmronsiia. Pacdyer cranmapTHBIX
sHepruii ['m60ca u ['enbMronpiia XUMHYECKUX peaKIUi IPU Pa3TMYHbIX TEMIepaTypax.

DneMeHThl CTaTUCTUYECKON TepMOJAMHAMUKH. MexaHnuecKoe ONHMCaHUE MOJIEKYJISIPHON
cucrembl. Dynkuusa pacnpenenenuss Makcsemia - bonbumana. CTaTUCTHYECKHE CpEIHHE
3HAYCHHUS] MAKPOCKONMUYECKUX BeauunH. AHcambOnu ['mb0ca. DyHkuum pacnpeneneHus ajs
KaHOHWYECKOTO M MAaKpOKaHOHHMYECKOro aHcamOieil. OHTponmus U TepMOAMHAMHUYECKas
BeposiTHOCTh. ®dopmyna bompumana. CymMma 1O  COCTOSHUSIM — KaK — CTaTHCTHYECKas
XapaKTepUCTHYECKas GyHKIUA. Craructuueckue BBIPAKEHUS JUISL OCHOBHBIX
TEPMOJMHAMHYECKUX (YHKIMHA - BHYTPEHHEW 3HEpPruM, SHTPONMM, 3HEepruu ['enpMmrosibia u
sHepruu I'n60ca.

DOneMeHThl TEepMOJUMHAMHUKH HEOOpaTUMBIX MpoieccoB. OmnucaHue HEOOPaTUMBIX
IIPOLIECCOB B TepMOAMHaAMUKe. DEHOMEHOJIOTMUECKNE 3aKOHBI JJIsi CKOpPOCTEH IPOIIECCOB.
HeoOpatumble mporecchl U MPOM3BOACTBO SHTPOIMUHU. 3aBUCUMOCTH CKOPOCTH IPOU3BOJICTBA
SHTPOIUHU OT 0000IIEHHBIX MOTOKOB U cwil. Teopema Ilpuroxuna. CoOTHOIIEHUSI B3aUMHOCTH
OHzarepa W WX WUCIOJB30BAaHWE B JIMHEWHONW TEPMOJIMHAMHKE HEOOpPATUMBIX TIPOIIECCOB.
CucreMbl IEPEMEHHOr0 COCTaBa. XUMHUUYECKUH MMOTEHIMA KOMIIOHEHTa CUCTEMBI. 3aBUCHMOCTb
XUMHYECKOTO TMOTEHLHana OT JaBJeHHs M TeMIeparypbl. YCIOBUS paBHOBECHS U
CaMOIIPOMU3BOJIBHOTO NPOTEKAHMSI IIPOLECCa B CUCTEMAX MEPEMEHHOIO COCTaBa. XHUMHYECKUI
MOTEHLIMAaN WJEATIbHOTO ra3a U KOMIIOHEHTa CMECH HACAJbHBIX Ta30B. XUMUYECKUM MOTEHIINAT
peasbHOro rasa, yruTUBHOCTD (JIETY4eCTh), KO3 PUIUEeHT PyruTHBHOCTH.

43



XUMHYECKOE paBHOBECHE. 3aKOH JIEUCTBYIOIIMX Macc. TepMoauHaMuyeckas U
SMITUPUYECKHE KOHCTAHTBI XUMUYECKOTO paBHOBecHsA. KOHCTaHTBI paBHOBECHUS 151 TOMOT€HHBIX
U TETEPOreHHbIX pEaKUUil, WICAIbHBIX M HEWJCAIbHBIX PEaKUMOHHBIX cucrteM. CMelleHue
XUMHUYECKOT0 PABHOBECHUS MTPH U3MEHEHHUHU JaBJICHUS U JO0ABICHUU B CUCTEMY HHEPTHOTO rasa.

VYpaBHeHHEe H30TEPMBI XUMHYECKOW peakiuu (u3otepMbl Banrt-I'odda),xummueckoe
CpoJcTBO. BnusiHue TeMrepaTypbl Ha KOHCTAHTY XMMHUYECKOI'O PAaBHOBECHsI, BBIBOJ U aHAJIMU3
ypaBHEHHMI H300apbl M M30XOPHl XMMHUYECKOW peakuuu (m300apbl U u3zoxopsl Bant-T'odda),
MHTETPUPOBaHUE ypaBHEHUH. PacueT cpeqHero m MCTUHHOIO TEIUIOBOTO 3P eKTa XUMMHUUECKUX
peakuuii U3 3aBUCUMOCTM KOHCTaHTBbl DPABHOBECHS OT TemrmepaTypbl. Pacuer KOHCTaHT
paBHOBECHsI M3 CTAHJAPTHBIX TEPMOJMHAMHYECKHX (QYHKUMHA peakuuid, BbrumcieHue Ka wuz
npuBeJeHHBIX dHepruii ['n00ca. Brruncienne KOHCTaHT PaBHOBECHS XMMHUECKUX PEaKIUil 1o
CIPAaBOYHBIM JAHHBIM O KOHCTaHTaX pPaBHOBECHUS pEaKIHMil 00pa3oBaHUs COCIUHEHHH U3
IIPOCTBIX BEIIECTB.

@da30Bble pPABHOBECUS B OJHOKOMIIOHEHTHBIX cucTemax. da3a, KOMIOHEHT, YHCIO
creniereid cBoboabl. [IpaBuno ¢a3 I'mbbca (6e3 BbBoma). Jlmarpamma (ha30BBIX paBHOBECUW B
OJIHOKOMIIOHEHTHBIX cHucTeMax. TpoiHas M KpuTudeckas Touyku. [IpumeHenuwe mnpaBuna a3
['n66ca nns ananm3a (a3oBBIX paBHOBECHH B OJJHOKOMIIOHEHTHBIX CHCTeMax. BriBox u aHamm3
ypaBHeHuss KnanelipoHa. 3aBUCUMOCTb TEMIIEPATypbl IUIABJICHHUS OT BHEIIHETO JaBJICHUS,
UHTErpupoBaHue ypaBHeHus Kianeilpona pans paBHOBecHs TBEPAOE TEIO - JKUAKOCTb.
PaBHOBecus ¢ ra3oBoii (azoi, ypaBuenue Knaneiipona-Knaysuyca, nnTerpupoBanne ypaBHeHUs
JUTSL IPOLIECCOB UCTIapeHust U BO3roHKU. Onpeienienne KOOpArnHAT TPOoitHOM Touku. B3auMocBsi3b
SHTAJbIUU IUJIABJICHUS, UCHAPEHUS U BO3TOHKUM B TPOMHOW Touke. IIpumeHeHue ypaBHEHUS
Knanetipona-Knay3suyca i pacyera U3MEHEHUS TEPMOJAMHAMHYECKUX (DYHKIHA TpU (a3oBbIX
MpEBpAIICHUIX. DMIUPUUECKOE MpaBuiio TpyToHa.

Tepmogunamuueckass Teopus pactBopoB. Kiaccupukanus pactBopoB. CrocoOsbr
BBIpaXXEHHUsSI cocTaBa pacTBopa. [lapruanbHble MOJSpHBbIE BETUYMHBI. YpaBHeHus [uOOca-
Hrorema. Wneanpupie pacTBOopbl. TepMmoaumHaMudeckne (YyHKIUHA CMEUICHUS IS HIealbHBIX
pactBopoB, 3akoH Payns. [IpenenbHo-pasbaBiieHHbIe pacTBOpPHI, 3akoH ['enpu. HewneanbHbie
pacTBOpBl,  MOJOXUTEJIbHbIE W  OTPULATENIbHBIE  OTKJIOHEHMs OT 3akoHa Payms.
TepMoauHAMUYECKOE OINUCAaHME HEWJEANbHBIX PACTBOPOB, AKTUBHOCTh, KO3((UIMEHT
akTUBHOCTH. CTaHJIapTHBIE COCTOSIHMSI KOMIIOHEHTOB  pacTBopa. CummerpuuHas U
HECUMMETpPUYHAsl CHCTeMbl CpaBHEHHs. PacueT akTMBHOCTH U KOd(D(PUIIMEHTOB aKTUBHOCTH
KOMIIOHEHTa pacTBopa. KommuraruBHble CBOWCTBAa PacTBOPOB HENETYYMX BEIIECTB B JIETYYEM
pactBopuTtene. Kpuockonus, 30yminrockonus. OcMoc, 0CMOTHYECKOE 1aBIICHHE.

@da30Bble paBHOBECHS B MHOTOKOMIIOHEHTHBIX cHcTeMax. Jluarpammel «aaBiieHUe-
COCTaB», «TE€MIIEPAaTypa-COCTaB», «COCTAB I[apa-COCTAB KUAKOCTU» I UACAIbHBIX U
HeUJealbHBIX pacTBOpoB. 3akoHbl [uOOca-KonoBasoBa, A3zeorponus. Dusmko-xumMudeckue
OCHOBBI pa3/IeTIeHUs KHUAKUX cMecel, pekTudukanus. OrpaHnueHHas B3aMMHAasi paCTBOPUMOCTD
)kuakocteid. CHCTeMBI ¢ BepXHEH 1 HIDKHEN TeMIiepaTypoit pacciauBanus. [IpaBuno Anexceesna.
Ileperonka ¢ BOAsSHBIM mapoM. TepMUYECKHIl aHaINW3, KPHUBBIE OXJIAXKACHMS, MOCTPOCHHUE
JarpamMMmbl IJIaBKOCTH 1O KPUBBIM OXJIaxaAeHHs. CUCTEMbI C OTpaHUYEHHON U HEOTPaHUYEHHON
pPacTBOPUMOCTBIO KOMIIOHEHTOB B TBepAOM cocTosHuM. M3omopdusm. Tumel TBepabIx
pacTtBopoB. JlMarpamMMbl IJIABKOCTH HM30MOP(PHO KPHUCTAJUIM3YIOIIUXCS BewecTB. Jlunarpammbl
IUTAaBKOCTH HEM30MOP(HO KPUCTAJUIU3YIOIIMXCS BEIECTB (¢ 00pa3oBaHUEM MPOCTOI IBTEKTHUKH,
¢ 00pa3oBaHMEM YCTOMYMBBIX U HEYCTOMYMBBIX coequHEeHUI). OnpeaesieHne cocTaBa IBTEKTHKU
IIOCTPOEHUEM TpeyrojpHuka Tammana. CUCTEMBI ¢ OTPAHUYEHHONW PaCTBOPUMOCTBIO BEILIECTB B
TBepaoi ¢aze. [I[pumenenue npasuna a3 ['mb66ca k uccnenoBanno Gha3oBbIX paBHOBECHIA.

Mooyns 2

PactBopbl  anexTponutoB. TepMonMHaMuyeckoe OMNHMCAHME CBOICTB  pacTBOPOB
AIIEKTPOIIUTOB. AKTUBHOCTU U KO3(PPHUIMEHTH aKTUBHOCTH 3JIEKTPOJIUTA U MOHOB B PacTBOPE,
CpenHre HOHHBIE KOX(PPUIMEHTH aKTUBHOCTH. CBS3b aKTUBHOCTH DJJIEKTPOJIUTA CO CpEeaHEH
WOHHOM AaKTUBHOCTBIO M  KOHILIEHTpauueW oanektponurta. MoHHas cuna  pacTBopa.
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OnexTtpocraTnueckasi Teopus Jlebas-Xiokkens. Pacyer akTMBHOCTHM W CpPEIHHUX HOHHBIX
KO?((UIIMEHTOB aKTUBHOCTU CHJIBHBIX 3JIEKTPOJIUTOB B Pa30aBIIEHHBIX U KOHIICHTPUPOBAHHBIX
pacTBOPOB M pacTBOpax YMEPEHHOH KOHILIEHTpalMH. YJelbHas U MOJSPHAs 3JIEKTPUUECKUE
npoBoaUMOCTU. CKOpOCTh JBMXKEHMS M TMOJIBWKHOCTH HWOHOB. IlpenenbHble MosipHBIE
AJIEKTPONPOBOIHOCTH MOHOB. 3aKOH HE3aBUCUMOTrO JBUKeHUsl noHoB Konbpayma. [Ipumenenue
U3MEPEHHUI DJIEKTPUYECKOW IPOBOAMMOCTH JUJISl ONPENEICHUS CTENEHH M KOHCTAHTHI
JMICCOIMALIU CTA0BIX 3JIEKTPOIUTOB.

DNEeKTPOXUMHUYECKHE CUCTEMBI (Liernu). Bo3HUKHOBEHNE CKayKa MOTEHIIMANa Ha TPaHUIIE
pa3nena npoBoaHukoB | u Il poxa. JIBOMHOMN 35IEKTpUYECKHI CIOW. DIEKTPOABMXKYIIAs CHUJla
rajlbBaHUYECKOIO  JJIEMEHTA, AJIEKTPOJAHBIA IOTEeHUuald. TepMoAMHAMHYECKas Teopus
raJbBaHUYECKUX SBJICHUH, ypaBHeHue HepHcra. Dnekrpoxumudeckas ¢GopMa OCHOBHOTO
YpaBHEHUs TEPMOJMHAMHKH, TemneparypHbidi kodddumument 3C. Dnexrpoast I u Il pona,
ra3oBble U OKUCJIMTEIbHO-BOCCTAHOBUTEIbHBIE JIEKTPOAbI. THUIbI IaJIbBAHUYECKUX DJIEMEHTOB!
XUMHUYECKHE, KOHIIEHTPAlMOHHbIE, C IEPEHOCOM U 0e3 nepeHoca. XMMHUECKHe HCTOYHUKU TOKa,
TOIIMBHBIE 3JIEMEHTBHI.

Xumnueckass KuHeTuka. CKOpOCTh XUMUYECKON peakuu, KOHCTAHTa CKOPOCTH, MOPSII0K
U MOJIEKYJIAPHOCTH peakiuu. KuHetnka HeoOpaTuMbIX peakiuii 1-ro, 2-ro, 3-T0 U HYJIEBOTO
nopsankoB. uddepeHunanbaple ¥ UHTETpalbHbIE METOJbl OINpENeTIeHHs] MOPSAIKa PEeaKIUu.
Cnoxuple peakuuu. [IpuHIMI  HE3aBUCUMOIO MPOTEKAHUS 3JIEMEHTAPHBIX  peakLUi.
OOpatumble, mapajulelibHble M IOCJIENOBAaTeNbHbIE peakuud 1-ro mopsaka. BrnusHue
TEMIIepaTypbl Ha CKOPOCTb peakIuH, NpuobImkeHHoe mpaBuio Baut-I'odda. YpaBuenue
Appenunyca, nuddepeHanbHas W UHTErpanbHble (OPMBI ypaBHEHHS. DKCIIOHEHIMAIbHAs
¢dopMma ypaBHeHUSI AppeHuyca. DHEprusl akTUBALMU U MPEA3KCIOHEHIIUAIbHBIN MHOKUTEIb.

Teopun XuMHUYECKONM KUHETHKU: TEOPHUS aKTUBHBIX COYJApPEHUIN U TEOpHUs MEPEXOJIHOIO
coctossausi TIIC (aKTUBUPOBAHHOTO KOMIUIEKCA). DHTANBIMSA U SHTpONUsA akTuBanuu. Cxema
Jlunnemana. Ilpuunnbl HetouHocTH cxembl Jlunaemana. IlonpaBku I'mumensByna u Kaccens.
Teopust mepexoaHOTO COCTOSTHUS.

doroxuMUYEeCKUEe peakiuu. Xumuueckue U (orodusmyeckue CTaguu, BTOPUUYHBIC
nporeccel. Knunernka ¢oroxummueckux peakuuid. CeHcHOMNIM3upoBaHHBIE (OTOXUMHUYECKUE
peakuuu. llemHble peakiuM, MEXaHM3Mbl 3apOXKJIEHUS, PAa3BUTUA M OOpbIBA LEMH.
Hepa3BeTBieHHble 1 pa3BeTBICHHbIE LIETIHbIE peakui. BeposTHOCTHas Teopusi pa3BETBICHHBIX
peakuuii. IlpenenpHbple SBIEHMS B LEMHBIX PEAKUUAX, HWKHHUA M BEPXHHMHM IIPEIEIIbI
BOCIIJIAMEHEHUSI.

4. O0beM y4eOHOH JUCIHUILINHBI

Buabl yuedHoii padornl B 3E B akazem.
yacax
O01as TPyA10€eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TUIAHY 9 324
KonTakTHas padora (KP): 4 1446
Jlexium (Jlek) 2 72
ITpakTnueckue 3anstus (I113) 2 72
CamocrositesbHas padora (CP): 4 143,8
KoHTtakTHas camocTosiTenbHas pabora 1 0,6
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 35,4
Buja koHTpOJISi: 3a4€T, IK3aMeH 1 35,6
Buabl yueoHoii padoThI B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 9 243
KonrakThas pa6ora (KP): 4 108,45
Jlexmm (Jlek) 2 54
[TpakTnueckue 3anstus (I113) 2 o4
CamocrositesabHas padora (CP): 4 107,85
KonTakTHas camocTosiTenpHas pabora 1 0,45
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CaMoCTOsITeTbHOE H3YUCHHE PA3/ICIIOB AUCITUTUIHHBI 26,55

Buja koHTpOJISi: 3a4€T, IK3aMeH 1 26,7

«®Pusnueckue MeToabl ucciaenosanun» (b1.5.16)
1. Heap aucuumiunbl — OopMUpOBaHUE KOMIIETEHIMII B 00JACTH OCHOBHBIX (PU3UKO-
XUMHUYECKUX METOJ/IOB YCTAaHOBJICHHSI COCTAaBAa U CTPOCHHUS OPraHWYECKUX COCIUHEHH,
dbopMUpOBaHHUE HABBIKOB K CaMOCTOSITENILHON paboTe ¢ MpUOOPHON M aHATUTHYECKON
0a30if (HM3MKO-XMMHUYECKHX METOAOB aHAJIM3a, KOMIBIOTEPHBIM IMAapKOM U OHJIANH
0a3zaMu JaHHBIX
2. B pe3yabTare u3yueHus JUCHUILIMHBI 00YUYAIOIMIACS M0 MPpOrpaMMe CreuaJInuTeTa
JTOJIKEH:
O6nanatp cneAyrIMMUMI KOMIETEHIIUSAMHU:
— CrmocOOHOCTBhIO BOCHPHUHHMMATh, Pa3BUBaThb W HCIIOJIB30BATh TEOPETHUYECKHUE OCHOBBI
TPAJIMLIIMOHHBIX U HOBBIX PAa3/EJOB XUMHUHM IMPU PELUICHUH MNPOPECCHOHANBHBIX 3a/1a4y
(OIIK-1);
— BJIaJICHUEM HaBBIKAMH HCIOJIB30BAHUS COBPEMEHHOW ammapaTypbl MpH MNPOBEACHUU
HayuHbIX nccaenoBanuii (ITK-2);
— BIAJCHUEM COBPEMEHHBIMH KOMIIBIOTEPHBIMUA TEXHOJIOTHSIMU TIPH IUIAHUPOBAHUU
MCCJICIOBAHMM, MMOTYyYEeHUN U 00pabOoTKe pe3ynbTaTOB HAYYHBIX HKCIIEPUMEHTOB, cOOpe,
00paboTKe, XpaHeHNH, IPEACTABICHUN | niepeaade HayuyHoi unpopmaruu (ITK-6).
3nams:
- OCHOBHBIC TOHSTHUS, TEPMHUHBI, METOAbl U TMPUEMbl KAYECTBEHHOTO W KOJIMYECTBEHHOTO
XUMHUYECKOTO aHaJIN3a, TEOPUI0 XHUMHYCCKHX | (PU3UKO-XMMHUYECKUX METOJOB aHAJIM3a,
MPUHIIMIIBI pAa0OTHI OCHOBHBIX MPUOOPOB B (PU3UKO-XUMHYECKHX METOaX;

Ymems:
- IPUMEHSTH TPUOOPETEHHBIE MPAKTHUECKUE HABBIKUA B MPO(ECCUOHAIBHON AEITEIbHOCTU IS
pelieHusT KOHKPETHBIX 3a/lay; BJIQJeTh: IMOHUMAaHUEM I€Jel U aJIrOPUTMOB XUMHUYECKOTO
aHaJM3a, croco0aMu pelIeHUs aHATMTUHYECKUX 3a/1a4, OIEHKOM BO3MOXKHOCTEH KaXKJI0T0 METO1a
aHajgn3a, OCHOBAaMHU METPOJIOTMYECKOW OIEHKH PEe3yJbTaTOB KOJIMYECTBEHHOTO XHMHYECKOTO
aHaIN3a;

Braoemy:
- TIOHMMaHueM I[eJed ¥ aJdroOpuTMOB XHMHUYECKOTO aHaiu3a, CHoco0aMu perIeHUs
AQHAJTUTUYECKUX 3a/lad, OIIEHKOM BO3MOXXHOCTEH Ka)XJOro METOJa aHaiu3a, OCHOBaMU
METPOJIOTUYECKOW OLEHKH Pe3yIbTaTOB KOJIMUYECTBEHHOIO XUMHUECKOTO aHAJIN3a;
- UMETh TPEJICTABICHUE O €IUHOM JIOTUKE XMMHUYECKOr0 aHalih3a, O MHOroOOpa3uud METOOB
XMMHUYECKOTO aHaJIM3a U O KOHTPOJIE KauyecTBa PE3yJIbTATOB KOJIMYECTBEHHOTO XUMHUYECKOIO
aHayIM3a.

3. Kparkoe conep:kanue JMCHUNITHHBI
Mooynv 106wue sonpocwvl

Metonsl ompenenenus (usndeckux CBOMCTB. OOIIas XapakTepUCTHKA U KiaccuHKaIus
MeT010B. CHEKTPOCKONMUYECKHE, AUPPAKIIMOHHBIC, AJICKTPUYECKHE W MArHUTHBIE METOJbI.
DHEpPreTUYeCcKue XapaKTepUCTUKU PaA3IMYHBIX METOJ0B. UyBCTBUTEIBHOCTh M pa3peliaronias
CIOCOOHOCTH METO/1a. XapaKTepUCTUUECKOe BpeMs MeToaa. IHTerparus MeTo10B.
Mooyns 2. Macc-cnexmpomempus

[Tpuntuner  Macc-ciekTpoMmeTpun. biiok-cxema Macc-criektpomerpa. OTHOIIEHHE MacChl K
3apsny. Macc-ciekTp. MomnekynsipHble mnpeamecTBeHHuKU. CTaOuibHbBIE U MeTacTaOUIIbHBIC
noHbl. @parMeHTanusi. MeToapl HOHU3AIMHU: JIEKTPOHHBIN yaap, GOTOMOHU3AIUS, XUMHUYECKas
noHuzauus. VMoHHBIA TOK M ceyeHuEe HOHU3alUMH. Paspemaromias cuiia Macc-CHEKTPOMETPA.
Bpemsanponernsiii macc-cnektpomeTp. KBanpynoneHbiil Macc-criekTpoMerp. CeKTpoMeTp MOH-
UKIOTPOHHOTO pe3oHaHca. [IpuMenenue wmacc-cnekTpomeTpuu. Maentuduxarus BemecTsa.
Koppensiuns Mexy MOJEKYJIIpHOW CTPYKTYpOW M Macc-cekTpamu. M3MepeHne moTeHIHaIOB
MOSIBJIEHUST MOHOB M OIPEJCICHUE MNOTEHIIMAJIOB HOHM3AlMU U DHEPrUU pa3pbiBa CBS3EH.
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OnpezneneHue mapruagbHBIX JAaBICHUNH KOMIIOHEHTOB Ta30BbIX cMeceid. Dddy3noHHas sueika
Knyncena. Onpenenenre TEMIOTh CyOIMMAalUY, TEIUIOThl PeaKIIMKU U KOHCTaHTHI PAaBHOBECHSI.

Mooyns 3. Cnekmpockonuyeckue memoowvl UCCIe008AHUS
[Tpupona snekTpoMarHuTHOrO W3NydeHus, OCHOBHbIE XapaKTEPUCTHUKHU H3IydyeHUs (4acTora,
JUTMHA BOJIHBI, BOJIHOBOE YHUCIIO). DIIEKTPOHHBIE, KOJieOaTebHbIC, BpallaTeIbHbie, CTUHOBBIC U
AIepHbIE  TEepexXoAbl  KaK  pe3yJdbTaT  pa3juyHbIX  TUNOOB  BHYTPUATOMHBIX  WJIU
BHYTPUMOJIEKYJISIPHBIX B3auMOAEUCTBUNA. CHEKTpbl HCIYCKaHUS, IOTJIOLIEHUS U pPaccesiHusl.
Baxxneiilne XapakTEepUCTUKU CIEKTPajIbHBIX JUHHUNA (MOJIOKEHHE, UHTEHCUBHOCTb, IIMPHHA).
[lpuHiMnuanbHas CcXeMa CIEKTPOCKONMYECKMX HW3MEpPeHHH B 1000 o00jacTh CHekTpa.
OCHOBHBIE y3JIbl CHEKTPAJIbHON YCTAaHOBKH. MICTOUHUKH 3JIEKTPOMarHUTHOTO U31y4EHUS.

Mooyns 3. 'azoeas snexkmponozpaghus
VYpaBHEHUsI TIOTOKA 3JEKTPOHOB IS IUIOCKUX M cdepuueckux BoJH. PaccesHue 31eKTpOHOB
KECTKON MouieKynoil. Beenenne GyHKIMM pacupenencHust MeXbAAepHbIX paccTostHuid. Kpuas
paauaIbHOTO paclpeaesICHHUs.

Mooyns 4. Memoowbl korebamenbHOU CHeKMPOCKONUU
Wndpaxpacusie (MK) criekTpsl 1 KOMOMHALIMOHHOE paccesiHhe cBeTa KBaHTOBOMEXaHWYECKUI
MOJIXO/J K OINHCAaHHWIO KOJEeOaTeNbHBIX CIIEKTPOB. YPOBHU OJHEPIUM, HMX Kiaccupukanus,
dbyHIaMeHTalbHbIe, 00EpPTOHHBIE U COCTABHBIE YAaCTOThI. IHTEHCHBHOCTD MOJIOC KOJIe0aTEIbHbBIX
crektpoB. IlpaBmia orbopa u wunHteHcuBHOCTh B WK mnormomennun u B cnekrpax KP.
Crnextpockonusi komOuHarmonnoro paccesuus (KP). CrokcoBel u antuctokcoBbl junuu KP.
OnpeneneHue reoMeTpUYECKUX IapaMeTPOB HEMOJSIPHBIX MoJekys. Kiaccuueckas 3ajgada o
KOJIe0aHUSX MHOTOATOMHBIX MoOJeKyl. YacToTel U (OpMBbI HOPMANBbHBIX KOJIEOAHUN MOJEKYIL.
Cunosbsle nocrosiHHble. Yuer cummerpuu Moiiekynbl. ConocraBienne MK n KP cnektpoB u
BBIBOJIBI O CHMMETPUU  MOJIEKYJbl. XapaKTepUCTUYHOCTh HOPMAJBHBIX  KOJEOAHUU.
Onpenenenue CUIOBBIX IOJIEH MoOJeKysbl. Vcronb3oBaHHE H30TONO3AMEUIEHHBIX MOJEKYJI.
Koppenauuss CuIOBBIX MNOCTOSHHBIX C JPYrMMH IapaMeTpaMH M CBOMCTBAMH MOJIEKYIL
[TpuMmeHeHrne METOI0B K0J1eOaTeIbHOW CIEKTPOCKONUH AJIsi KAU€CTBEHHOIO U KOJIMYECTBEHHOTO
aHanu3a. Texnuka u meroauku UK cnexrpockonuu u cnekrpockonuu KP. MK-cnexkrpockonus
TBepAbIXx Ten. CHekTpel mnpomyckaHus, Au(GQy3HOro paccesHHs, HAPYIICHHOTO IOJHOTO
BHYTpEHHEro orpaxeHnus, ucmyckanus. UK-Oypoe-cnektpockonusi, dypse mnpeodpazoBaHue,
Bprpeiin JKakuno, ®enmxera, Konna. Bo3moxkHocTH KojeOaTenbHONW CHEKTPOCKONUHU B
o0nacTd OOEpPTOHOB M  COCTaBHBIX KoseOaHWH. MOJEKyNIbI-30HABl U TeCT-peakluu.
®oroakyctuueckas MK-crnekrpockonus, MeTos1 GOTOTEPMUYECKOTO OTKJIOHEHHUS Tyya.

Mooyne 5. Onexmpounas  cnekmpockonus. Cnexmpockonusi 6  GUOUMOL U
yaempaguonremosoi (Y @) oonacmsx
BeposiTHOCTH TepexoJjoB MEXIy 3JIEKTPOHHO-KOJIeOAaTeNbHO-BpaIlaTeIbHBIMUA COCTOSIHUSIMHU.
[Tpunuun ®panka-Konaona. OnpeneneHue 3HEPTUU JUCCOLMALMU U JAPYTUX MOJEKYJISPHBIX
HOCTOSHHBIX. AOCOpPOLMOHHAs CHEKTpocKonmus B BuauMOW U Y@ o001acTax Kak MeTo[
UCCJIEOBAHUS  JJIEKTPOHHBIX  CIIEKTPOB ~ MHOTOAaTOMHBIX — MOJIEKYJ.  XapaKTEpPUCTHKHU
AJIEKTPOHHBIX ~ COCTOSSHMM  MHOTOaTOMHBIX  MOJIEKYJI: SHEprHs, BOJHOBBIE (DYHKIIHH,
MYJBTUIUIETHOCTb, BpeMsl X U3HU. CHMMETpHsi U HOMEHKJATypa 3JEKTPOHHBIX COCTOSHUH.
Knaccugukanus 1 oTHECeHHE 3JEKTPOHHBIX MepexojoB. MHTEHCHMBHOCTH MOJOC Pa3IHMYHBIX
nepexonioB. IlpaBuna otOopa u HapymeHus 3ampeta. [IpuMeHeHUe AJIEKTPOHHBIX CIEKTPOB
MOTJIOIIEHUS] B KAUYeCTBEHHOM, CTPYKTYPHOM M KOJIMYECTBEHHOM aHAJIM3ax. XpOMOQOpHI.
CrekTpbl COMpPSKEHHBIX CHCTEM U TMPOCTPAaHCTBEHHbIE 3((PEKTHI B DJIEKTPOHHBIX CIEKTpax
norjonieHus. TeXHHKa CHeKTpockonmuu B BuauMod u Y@ olOmactsax. JlromuHecHeHIus
(pyopecuenmust u ochopecuenius). Doropuzndeckue mporecchl B Moiekysne. OCHOBHBIE
XapaKTEPUCTUKH JTIOMHHECIICHIIMU (CHEKTPhl MOTJIOMIEHHUS U CIEKTPbl BO30YXKJIEHUsS, BpeMeHa
KU3HU BO30YKJIEHHBIX COCTOSHUN, KBAaHTOBBI W 3HEPreTUYECKUI BBIXOJ JFOMHUHECIICHIINH).
CHHIJIETHBIE U TPUIUIETHBIE COCTOSIHUS. 3aKOHOMEPHOCTH JIOMUHECHEHIMH (3akoH CTokca-
Jlommens, npasuio JleBminHa, 3akoH BaBunosa). Tymenue momuHecueHuuu. [Ipaktuueckoe
MCII0JIb30BaHUE KOJINYECTBEHHOIO JIIOMUHECIIEHTHOTO aHAIIN3A.
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Mooynb 6. Penmeenogckue memoobst ucciedosanus
[Tpupona peHTreHOBCKUX criekTpoB. Kpas nornomenus. B3auMocBs3b peHTT€HOBCKUX CIIEKTPOB
HOTJIOUIEHUS] U XApAaKTEPUCTUUYECKUX CIIEKTPOB HUCIYCKaHUS. 3aBUCUMOCTb 4acTOThI IIEPEXojia
KpaeB IOIJIOLICHUs] WJIM JIMHUM MCIyCKaHHUs OT BEJIMYMHBI HOPSAKOBOTO HOMEpa 3JeMEHTa
(3akoH Mo3zmm). Knaccudukamus peHTTeHOBCKMX METOJIOB aHaM3a. AHAJIU3 IO MEPBUYHOMY
PEHTI€HOBCKOMY  M3JIy4eHHMIO  (PEHTT€HOSMHUCCHOHHBIM).  AHanu3 1O  BTOPUYHOMY
PEHTICHOBCKOMY  W3Ny4eHHI0  (peHTreHodiayopecneHTHbid).  3akoH  bparra-Bymnbda.
PentreHoabcopOrionHblii  aHanu3.  PeHTreHoBckas — ()OTORNIEKTPOHHAs — CIIEKTPOCKONHUS
(37EeKTpOHHAsl CHEKTpockomus ais xumudeckoro aHaimmza — OCXA). Merong OCXA kax
HEMOCPEICTBEHHBIH HKCIEPUMEHTANIbHbBIM METOJ M3MEPEHHs BEIUYMHBl SHEPIMM XUMHYECKON
cBsa3u. BosmoxHoctn DCXA ans aHanu3a noBepxHocTel. Ojke-3JIeKTpOHHAsl CIIEKTPOCKOIINS,
Bo3MoxkHOcTH OOC 1 aHanmu3a Jerkux 37eMeHTOB. CHHXPOTPOHHOE H3IYyYEHHE U METObI
XAFS (EXAFS, XANES). UccnenoBanue KOOpIUHALIMK U MPUPOBI ONMKAUIIETO OKPYKEHUS
aTOMOB.

Mooyne 7. MemooObl uccredoéanus onmuyecku axmuenvlx eewjecms. [lucnepcus
ONMUYECK020 8PAUYEHUS.

Kpyrosas nojsipu3anus  Jy4ya  CBeTa. Bpaienue IJIOCKOCTH MOJIIPU3ALUU
IUIOCKOIIOJIIPU30BaHHOTrO cBeTa. CriMpalibHasi MOJIEIb ONTUYECKON aKTMBHOCTU. BpaarenbHas
CuWiIa 1epexoja. YCIOBHS BpallleHUs IUIOCKOCTH MoJigpu3auuu. Jlucrnepcust ONTUYECKOTro
BpaueHus. Dpdexr Korrona — anomanbeHas aucnepcusi. Cxema skcrniepuMenTa. [Ipumenenus k
U3Y4EHHIO KOH(UTYpAui ¥ KOH(POPMAIIMK ONTHYECKH aKTUBHBIX BemecTB. [IpaBruito okTaHTOB.

Mooynv 8. Onmuueckuii Kpy2o8ou Ouxpousm.

VYpaBuenue mnornomeHus cera. KodpPHUIMEHT SKCTHMHKIMKM W MOJISIPHOTO TOTJIOIICHHS.
OnnunTUyecKkas MOJSpU3aLus CBeTa. 3aBUCUMOCTh ONTHYECKOI'O KPYroBOI'O JIUXPOM3MaA OT
JUITMHBI BOJIHBL. CXeMa U3MepeHU KpyroBoro quxpousma. O61acTh IPUMEHEHUS B CTEPEOXUMUN
3JIEKTPOHHOM CTPOEHUU ONTHYECKH aKTUBHBIX BellecTB. CpaBHEHHE ¢ AUCHEPCUEH ONTUYECKOTrO
BpauieHus U Y P CEeKTPOCKOIUEN.

AHoManbHOE paccesiHue PeHTIeHOBCKUX Jyde. HopmanbHas audpakuus u 3akoH Dpunens.
PaccessHue peHTreHOBCKUX JIydel ¢ JIMHOW BOJIHBI, OJIM3KOM K MOIJIOIIEHUIO, — AHOMAJIbHOE
paccesiHue. OnpezaeneHue abCoOMOTHON KOHPUTypalluyd MOJIEKYII.

Mooyne 9. Maznemoxumuyeckue u 31eKmpooOnmuyecKue Memoosl Ucc1e008aHUs
[ToBenenue BeliecTBa BO BHELIHEM IIOCTOSHHOM MAarHUTHOM Mosie. MarHuTHas HMHIYKLUS,
MarHuTHas NMPOHUIIAEMOCTh U MarHUTHAs BOCIIPUMMYUBOCTD BellecTBa. [Ipupona ssnenuii nua-,
napa-, peppo- u peppumarserusma. JluamarHeTu3M BellecTBA U aJAUTHUBHas cxeMma Ilackais.
[TpriMepsl CTPYKTYpPHOTO aHajlnM3a B OPraHMYECKON XMMHUHU C MOMOIIBI0 MarHeTOXHMHUYECKOTO
merona. Ilpupoma mapamarHetusma. KBaHTOBOMEXaHHMYECKMH MOAXOA K  ONHMCAHUIO
napamMarHuTHOro ToBeAeHUss cucteMbl ¢ s =1/2. 3akonsl Kropu wu Kropu—-Beiica.
Muxkpockonudeckas Ipupoaa MarHeTu3mMa. MarHUTHBI MOMEHT NapaMarHUTHBIX CHCTEM C S >
%. OpOuTanbHBIE MarHUTHBI MOMEHT M CHUH-OPOUTAIbHOE B3auMojeHcTBUE. MarHuTHble
CBOWCTBAa HEOPraHMYECKUX COEIMHEHUH M KOMIUIEKCOB MEepeXOAHbIX MeTanaoB. OcobeHHOCTH
MarHUTHBIX CBOMCTB MOJIMSIEPHBIX KOMILIEKCOB.

Mooyns 10. Peneesckoe paccesnue u sgpgpexm Keppa
PeneeBckoe paccesHue cBeta. Jlemonspuzanus Opu paccesHUU Ha aHU30TPOIHBIX MOJIEKYJIax.
AHU30TpOIIUS MOJNAPU3YyeMOCTH, KOd(pUIMEeHTh aenonspuzauuu. 3akoH Keppa. Csssp
MOJISIDHOM MOCTOSIHHOM Keppa ¢ TWaBHBIMM  3HAY€HUSMHM TOJSPU3YEMOCTH MOJIEKYIL.
[IpumeHeHus B KOH(GOPMALMOHHOM AaHAM3€ W HCCIEIOBAHUSAX DSJIEKTPOHHOTO CTPOEHUS
MOJIEKYII.

Mooyns 11. Dpgpexm Dapades u macHumHbIL KPY20BOU OUXPOUZM
VYpaBHeHHe 171 BpallleHUs IUIOCKOCTH MOJSIpU3allid cBeTa B MarHUTHOM mojie. KoHcraHTa
Bepae. IloHdATHE 0 MAarHMTOONTHYECKON BpAaLIATEIbHOM AMCIEPCUH U MATHUTHOM KPYrOBOM
muxpousme. [IpumeHeHHe B OpPraHMYECKON XUMUU M XHUMHHM KOMIUIEKCHBIX COEIMHEHHUU.
Pe3onaHcHBIE METOTBI.
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Mooynw 12. Memoo AMP
Ou3nyecKkue OCHOBBI SBJIEHUS SAJEPHOIO MArHUTHOTO pe3oHaHca. CHSATHE BBIPOXKIECHUS
CIIMHOBBIX COCTOSIHUM B TOCTOSHHOM MArHUTHOM TI0Jie. YCJIOBHE SIIGPHOTO MAarHUTHOTO
pe3oHaHca. 3aceleHHOCTh YpPOBHEH SHEPruM, HACHIIICHHE, pellaKCallhOHHbIE MPOLECChl U
IIMPUHA CUTHAJIA. XHUMHUYECKHM CIBUI M CIMH-CIIMHOBOE paclleruieHue B crekrpax SMP.
Koncranra skpanupoBanusi siapa. OTHOCUTENbHBIM XUMUYECKHI CIBUT, €ro OINpeAesieHue U
UCIIONIb30BaHWEe B XUMHUHU. CHUH-COIMHOBOE B3aWMOJICHCTBUE SJEP, €ro MIpHUpoaa, YHUCIO
KOMIIOHEHT MYJIbTUIUIETOB, paclpeesieHue NHTeHCUBHOCTH, MPAaBUIO CyMM. MeToj JIBOHHOTO
pezoHaHca. IIpumenenue cnekrpoB SIMP B xumuu. TexHMKa M METOAMKA SKCIIEPUMEHTA.
CTpyKTypHBIN aHanu3. XuMuueckas noJisipusanus saep. biok-cxema cnexkrpomerpa SAMP, Turnbl
CIIEKTPOMETPOB.

Mooynv 13. Memoo DIIP
[IpuHIUIIBI CLIEKTPOCKOMUHU 3JEKTPOHHOTO MapaMarHUTHOrO (CIIMHOBOI'O) pe30HaHCca. Y CIIOBUE
OIIP. g-®aktop u ero 3HadeHue. CBepxTOHKoe paculersieHue curHaina OIIIP  npu
B3aUMOJICICTBUM C OJIHUM M HECKOJbKUMHU sjpaMu. UYHCIO KOMIIOHEHT MYJbTUILIETA,
pacupenenenue uHTeHCUBHOCTU. Konctanta CTC. Tonkoe pacuiemienue. llupuHa JHUHUM.
[Tpunoxxenne wmerona OIIP B xumuun. M3ydyeHne MexaHM3MOB XHMHUYECKUX PpEaKLUM.
XuMuyeckasi MONApU3alusg d3IeKTpoHOB. OmnpeneneHre CBOOOTHBIX pPAJUKAIOB U JPYTHX
napamMarHUTHBIX IIEHTPOB. M cronap30Banne CIMHOBBIX METOK. biok-cxema cnekrpomerpa DIIP,
0COOCHHOCTH PKCIIEPUMEHTA, TOCTOMHCTBA U OTPAaHUYEHUS METO/I.

Mooynv 14. Memoo AKP
DIIEKTPUUYECKUI KBAJIPYIOIbHBII MOMEHT siziep. B3aumonericTBue " kBaapynoibHOro" siapa
HEOJHOPOJHBIM AJIEKTPUUECKUM TosieM. ['paguent nosg Ha sape. [lapamerp acummeTpuu moJst
u ypoBuHu sHepruu. [Ipunoxenus meroaa SIKP u ero Bo3MoxHOCTH.

Mooynb 15. Meccoaysposckas cnekmpockonust
v-Pezonancuas sigepnas Quyopecuenuus, 3gdext Meccbayspa. DHeprusi HUCIYCKaeMbIX U
MOTJIOIAEMBIX  Y-KBaHTOB. JlomIuiepoBckoe yIIUpeHHWEe U JHeprus oTaaud. lIponemypa
MOJTyUYEHUSI  Y-PE30HAHCHBIX  CIEKTPOB. XUMHUYECKUH (M30MEpHBI) CIBWUI, BIUSHUE
XUMHUYECKOTO OKpYy:KeHHs. KBaJpynojgpHble ¥ MarHUTHBIE B3aMMOJEUCTBHUS. Bo3MoxHOCTH Y-
PE30HAHCHOM CHEKTPOCKONUHU B XMMUU U OTPAaHUYEHHUS €€ IIPUMEHEHMUS.

Mooynb 16. Memoo ougppepenyuanvroii ckanupyroweti karopumempuu (/[CK)
Teopetnueckue OCHOBBI MeTofa: l3mepeHue TerOBbIX 3((HEKTOB, TEMJIOEMKOCTH, pacueT
TEMIIEpAaTypHOTO BKJIaJla B DHTAJBIINIO, OIEHKA IHTPOIWHU, MOCTPOCHHE (DA30BBIX AHArpaMM.
Hpyrue Qusukoxumuueckue MeTonbl. HesnmacTuuHoe paccessHue HEUTPOHOB Kak MeETOJ
uccienoBanus TBepaAbx matepuanoB. Metonsl SIMS, UPS, FEM, HREELS, FABMS.

4. O0beM y4eOHON AUCHUNJIMHBI

Buabl yueoHoii padornl B 3E B akazem.
yacax
O01mas TPyA0eMKOCTh THCIUIIMHBI N0 Y4eOHOMY IJIaHY 5 180
KonTaktHas padora (KP): 3 108,2
Jlextuu (Jlek) 1 36
ITpakTiueckue 3anstus (I113) 2 72
CamocrositeabHas padora (CP): 2 71,8
KonTakTHas camocTosiTenpHas paborta 05 0,4
CaMOoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCIUIIIMHbI ’ 17,6
Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -

Buabl yueOHoii padoThI B 3E B actp. yacax
O01as TPyA10eMKOCTh THCHUIIHHBI 110 Y4€OHOMY IJIAHY 5 135
KonrakTHas pa6ora (KP): 3 81,15
Jlexmm (Jlek) 1 27
[Tpaktnyeckue 3anstus (I13) 2 53,85
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CamocrositesbHas padora (CP): 2

KoHTakTHas camocTosiTenbHas paboTa 05 0,3
1

CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 13,2

Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -

«Uctopus u merononorusi xumun» (b1.5.17)

1. Heab nucuunauHbI — cHOPMUPOBATH Y CTYJEHTOB MPEACTAaBICHIE 00 OCHOBHBIX ATaIax
Pa3BUTHS XMMHUYECKONW HAYKHM M XUMHUYECKOW METOAOJIOTHH, BBIPAOOTaTh Yy CTYIEHTOB
HABBIKM CHCTEMHOTO MOJIX0/a K U3yYEHHUIO U PEHICHUIO HCTOPUKO-XUMHYECKHUX IPoOIIeM,
Pa3sBUTHh MBIIUICHUE, IO3BOJISIONICE IPABUIBHO OLIEHUBATH BONPOCH TPHOPHUTETA B
HAyYHBIX HCCIIEAOBAHUAX, IEPEIOMHBIE MOMEHTHI B HCTOPUM HayKH, Ouorpaduueckue
JAHHBIE O TBOPIAX XUMHYECKMX OTKPBITHH, MOCIEACTBUS BBIAAIOIIUXCA XUMHYECKUX
OTKPBITHH JIJIs1 YCTOWYMBOTO Pa3BUTHS

2. B pe3yabTaTe H3y4yeHHs THCHUILIMHBI 00YUYaIOLIUIiCS 10 NPOorpaMMe crenHaJIuTeTa
JTOJIKEH:

OO6nanarh cneAyrIMMUMH KOMIIETEHIIUSIMH:

—  CIIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIUICHHIO, aHau3y, cuHte3y (OK-1);

— CrIOCOOHOCTBIO aHAIM3UPOBATh OCHOBHBIE ATAalbl U 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs 00IIecTBa I POpMUpOBaHUs rpaxaaHckoil mo3unuu (OK-3);

— BJIaJICHUEM CHCTEMOH (yHIAMEHTANbHBIX XUMHUYECKUX TMOHATUH M METOHO0JIOTHYECKHX
aCIeKTOB XUMUH, popMamMK U MeToaMu Hay4dHoro mo3uanus (ITK-3).

3uams:

— OCHOBHBIC ATAlbl PA3BUTHUS XUMHUYECKUX 3HAHUN M METOJ/IOB UCCIICJOBAHUS XUMHUYECKHUX
COCJIMHEHM;

— (opMupoBaHNEe XUMUYECKHUX TOHATHIA, TIPEICTABICHUI, METOOB;

— pas3BuTHE PU3MYECKUX H XMMUYECKHX METO/IOB HCCIICJOBAHUS;

— Ouorpaduveckre IaHHBIC BEIMYANIINX XHUMHKOB IPONUIBIX BEKOB M HACTOSIIETO
BPEMEHHU,  KOTOpHIE  ONpENeNWIM  MAaruCTpaJbHbIE  HANpaBIICHUS  Pa3BUTHSA
€CTeCTBEHHOHAYYHbIX 3HAaHUM U METO/I0B MCCIIEJOBAHUS;

— TIOCIIEIOBATEIbHYIO CMEHY €CTECTBEHHOHAYUHBIX MPEICTABICHUH O MUDE;

Ymemy:

— TMPUMEHATh TNOJYYEHHbIE 3HAHUS S CO3JaHMs KapTHHBI MHpa B €€ XHMHUYECKOM
acIIeKTe;

— HCIOJb30BaTh CETEBblE€ KOMIIBIOTEPHbIE TEXHOJOTMM M 0a3bl JNAHHBIX Ul pEIICHUsS
KOHKPETHBIX HMCTOPUKO-XMMHYECKHX MPOOIeM;

Braoemy:

MOHATUIHBIM aIllapaToM B 00JIACTH UCTOPHH, METOI0JIOTUHU U (PUITOCODUN XUMUH.

3. Kparkoe coaep:kanue I CUUNIUHBI
Beeoenue, ocnoguvie nonsamus OucyunIuHbl.

Henu, 3agaun aucouIuiuHbl «VICTOPHST B METOJIOJIOTHST XUMUW». MecTO TUCIUIUTNHBI B
cucTeMe O0IIEero 1 XMMUYEeCKOT0 00pa3oBaHus. .

Mooy 1. Obwue eonpocvl ucmopuu u memooonocuu xumuu. Hayka rkax ¢hopma
001eCcm8eHH020 COZHANUA.

1.1 Hayka u uckycctBo, Hayka U penurus. Mecto xumuu B cucteMe Hayk. CoBpeMEeHHOe
omnpeneneHne XUMUU. OCHOBHBIE MCTOPUKO-XUMHUECKUE MOHATUS. MeTom0sI0russ XUMHUYECKON
Haykd. CoIManpHBIA 3aKa3 W pPa3BUTHE HAyKW. PoOJb JHYHOCTH B WCTOPUU XWMHH.
HanuonanpHelii ¥ HMHTEpHAIIMOHAJIBHBIA XapakTep XMMHUYECKMX OTKpbITHHA. Vcropuueckas
KapTHHA POXKICHUS, PACIIBETA M JEBATbBAIITN XUMHUECKUX KOHIICTIITHH.

1.2 UcTopust 1 METOJIONIOTUSI XUMHH KaK 4acTh XUMHH U KaK YacTb UCTOPUU KYJIbTYPBHI.
OcHoBHBIE cTanuu o3HaHUs. [leproau3anus nctopuu XuMuH. BiusiHre oOmiecTBa Ha pa3BUTHE
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HAyKW W BIMSHUC HAYKH Ha pa3BuThe ooOmiecTBa. Llenn v 3a1auu HayKu U XUMUU, B YaCTHOCTH.
[{enun u 3a7a4u HICTOPUU U METOJIOJIOTUU XUMHUH.

Mooy 2. Xumuueckoe uckyccmeo 6 opesHem mupe.

2.1 XuMuyeckue npouecchl 1 XUMUYECKHE BEIIeCTBA, U3BECTHBIE EPBOOBITHBIM JIFOJISIM.
Haubonee npeBHue pemecia, uMerolMe OoTHOUIEHUE K XuMmuH. [lonydeHue crteksia B JApeBHEM
mupe. apmarnus, napdpromepus, KocMeTUKa B IpeBHeM mupe. [lanmupycer D6epca, Jlelinenckue
u CrokronpMmckue manupycsl. @unocodsr nonuiickol mkoisl. IlepBoaneMeHTsl AHaKCHMeEHa
Munerckoro, ['epakiura, Imnuaokia, [Inarona, Apucrorens. Jlenumocts Marepuun: JleBkuri,
JleMokpuT. DNUKYp U ANUKyperipl. ATOMUCTBI JpeBHENW ['penin U coBpeMEHHbIE MOHATHS 00
aToMe.

2.2. OCHOBHBIE 3JIEMEHTBI U METO/Ibl ATXUMUYECKUX TEOpUN. MeTOo bl KUTaNCKOM, IPeKo-
eruIeTcKoM, apabcKkol 3amagHOEBPONEUCKON alXUMHUH. ApaOCKHe CI0Ba B XUMUYECKOM SI3bIKE.
Tpancmyrauusi U 3JI€MEHTHI-IPUHIUNBL. OCHOBHBIE pE3yJbTaThl TBOPUYECTBA 3HAMEHUTHIX
anxuMukoB: JIxabup, Ap-Pasu, ApunienHa, AnbOept Benukuii, Paitmonn Jlymmii, Bacunuii
Banentun. Wctopust © METOOJIOTHSI OTKPBITHS CHUJIBHBIX MHUHEPAIbHBIX KHUCJIOT. 3HAYEHUE
AIXMUMHUYECKOT0 IIEPHO/IA B UCTOPUU U METOJOJIOTUHN XUMHUH.

2.3. Srpoxumuss u arpodpuszuka. [IpuuMHBl TOSBIEHUS ATPOXMMHU U CYIIHOCTh
arpoxumuu. Ilapanensc, Morann bantuct Ban-I'enbmont, CunbBuii, Taxenuii, Arpukoda,
[Mamuccu, ['mayGep. Opckun u stpoxumus B Poccuu. Omnmcanue npueMoB M METOIOB
XUMUYECKOTo 3KcnepuMenTa. [1010KUTenbHbIN 1 OTpULATENbHBIN ONBIT HATPOXUMHUH.

Mooy 3. Pazsumue xumuyeckux 3nanuul u memooos 6 XVIII u XIX eexax.

3.1. HoBble MeTOABl B €CTECTBO3HAHUU. Jpa KOJIWYECTBEHHBIX M3MEPEHUN B XHMHHU.
Otkpeitue A. JI. JIaByasse u M.B.JIOMOHOCOBBIM 3aKOHA coxpaHeHUs Macchbl. OKOHYATEIbHBIN
pasrpom  ¢noructuku. Tparumyeckas rubenp JlaByasbe. JKu3Hp H  JeSATENBHOCTD
M.B.JIomonocoBa. Pons Menmytkuna B uctopuu xumuu. Cosznanue IlerepOyprekoit AkagemMun
Hayk. KopnyckynsapHas teopusi. OCHOBHbIE JOCTHKEHHS XUMHUH XIX B.

3.2 Cucremarm3anusi B xumud. JKu3ab wu  gearenpHocTh  J[.M.Menpaeneena.
[Tepuonnueckuii 3akoH u Tabmuma a3yeMmeHToB. Pabotel J[.M.Menneneea B oOmactu
METO/JOJOTUA XUMHH, TEOPUU PACTBOPOB, METPOJIOTHH, BO3IYXOILJIAaBaHUS, CEIHCKOTO
X035ICTBa, MPOM3BOACTBA MMOPOXa, OCBOCHHS HOBBIX pyOexkeil. MeHieneeB U uaeu YCTOMYUBOTO
pa3BUTHA.

Mooyne 4. Hcmopusa u memooonocus xumuu 6 XX eexe. Pabomwvl axkademuka B.H.
Beprnaockoeo. Memoowi 3enenotl xumuu u ycmouuugoe pazgumue.

Ucropus u Meroponorus paguoxumuu. Kroopu-Ckionosckas. buoreoxumus, yueHue o
J)KUBOM BemiecTBe W Hoocdepe akagemuka B.M.Bepnaackoro. H.J[.3emunckuit u ILlentp
Hooc(epHOU 3amuThl. McTopus W METOHOJOTHS XHUMHUYECKOH HKOJIOTUH, PECYpPCOBEICHUS,
MpUPOONOab30BaHusl. CTaHOBJICHHE KOHIIEMIIMM YCTOMYMBOrO pas3BuTusa. Hcropus wu
METO/I0JIOTHS 3HAMEHUTHIX IIKOJI MeH/1e1eeBCKOT0 YHUBEPCUTETA.

4. O0beM y4eOHOH JUCHHILINHBI

Bunabi yueoHoi padoTsl B 3E B axazem.
yacax
O0mas TpyA0EMKOCTh JMCIHHIIIMHBI 10 Y4e0OHOMY IIAHY 2 72
Konrakthas pa6ora (KP): 1 36,2
Jlexruu (JIek) 0,5 18
IIpaktuueckue 3anstus (I113) 0,5 18
CamocrositeabHas padora (CP): 1 35,8
KoHTtakTHas camocTosiTenbHast paboTa 01 0,2
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ' 3,4
Bua koHTpOJIA: 324éT - -

Buabl yueOHoi1 padoThI B 3E B acrtp. yacax

O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 2 54
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KonraktHas pa6ora (KP): 1 27,15

Jlexumun (Jlek) 0,5 13,5
[Tpaktrueckue 3ansatus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 1 26,85
KoHTtakTHas camocTosTenbHas pabota 0.1 0,15
CaMOoCTOATEIbHOE U3YUYEHHE PA3AEIOB IUCIUILIMHbI ’ 2,55

Bua KoHTpOJIA: 32a4€T - -

«BbicokomoJiekysipubie coennHenus» (b1.5.18)

1. Heab IMCHMIIMHBI COCTOUT B IPUOOPETEHUH CTYACHTAMH 3HAHUMN, YMEHUH, BIaJeHUH
U B (OpMHUPOBAaHUHN KOMIETEHIUI B HAYKe O BHICOKOMOJIEKYIISIPHBIX COSIMHEHH.

2. B pe3yabTaTe H3y4YeHHs IMCHHUILIMHBI 00Y4YAIOLIUICS 110 POrpaMMe crenHaJIuTeTa
JOJIZKEH
OO6naznath caeyrOIUMI KOMIETEHIUSAMMU:

— CHOCOOHOCTBHIO BOCIHPUHMMATH, pa3BUBaTb W HCIIOJIB30BaTh TEOPETUUYECKHE OCHOBBI
TPAJUIIMOHHBIX M HOBBIX Pa3leiioOB XMMHHU TPU PEIICHUH MPO(eCcCHOHAIBHBIX 3a/1ad
(OIIK-1);

— CIIOCOOHOCTBIO HCIIOJIB30BATh TEOPETHUECKHE OCHOBBI (DYHIAMEHTAIbHBIX DPa3/IeiioB
MaTteMaTuKu u GU3UKK B ipodeccronanbroi aestenbroctu (OITK-3);

— BIIQJICHUEM CUCTEMOH (pyHIaMEHTaJIbHBIX XMMHYECKMX MOHATHH M METOJ0JOTHYECKUX
aCIIEKTOB XUMUH, (OpMaMH U MeTojaMu HaydHoro no3Hanus (I1K-3).

3Hamo
— OCHOBBI HAYKH O IIOJIUMECPAX U 001acTH UX IMPAKTHYCCKOI'O UCII0JIb30BAHMA

ymemb
— aHANU3HUPOBATh JIUTEPATYPHBI TEOPETHYECKHM U OSKCIEPUMEHTAIBHBIM MaTepua,
peniaTh KOHKPETHBIE 33J]a4H 110 JEKIIMOHHOMY MaTepuaiy,

enadems
— OCHOBaMH  (PM3MKO-XMMHUYECKMX METOJOB HCCJIEIOBAHUS CBOWCTB  TOJHMMEPOB,
COBPEMEHHBIMU MPEACTABICHUSAMHU O IOJMMEPHOM COCTOSIHUM BEIEeCTBa KaK 0COOOM
dopMe CyIIecTBOBaHHS BEIIECTB, KAYECTBEHHO OTIMYHOW OT HHU3KOMOJEKYJSPHBIX
BEIIIECTB, O CHEeUU(UUECKUX CBOMCTBaX MOJIMMEPOB, O METOJAaX MX CHUHTE3a, U3y4EeHHUs
XUMHYECKHMX W MEXaHMYECKHMX CBOMCTB, O TMEPCIEKTUBAX pa3BUTHs JTOW HAyKH H
pa3Hoo0pa3HbIX 001ACTAX MPUMEHEHUS OJIMMEPOB.

3. Kparkoe conep:kanue JMCHUIITHHBI

Mooy 1. Obwue npedcmasnenust 0 noIUMepPax

OcHoBHble moHATHS. Cnenududeckue cpoicTBa mnosnMepoB. KongurypanuonHas u
KoH(popMalMoHHasE u3oMepun Makpomonekyn. Kiaccupukauus nomumepoB. Hctopuueckast
cupaBka. MogenupoBaHue KOH(GOPMALMOHHBIX MpeBpalleHuil mosuMmepoB. [Ipumepsl
KOHKpETHBIX pacu€THhIX 3a1a4. KpaTkas npenBaputenbHas MHQOpMAIMs O crocodax CHUHTE3a
NOJUMEPOB  (TOJIMMEpU3ausl, IMOJUKOHJEH AU, XUMHUYECKass MOJIU(UKAIUSA IOJTUMEPOB).
Monekynsapabie maccsl 1 MMP cuaTeTHUECKMX TonMepoB. KOHKpeTHBIE pacueTHbIE 3a1a4H.

Mooyns 2. Pacmeopwsi nonumepos

TepmoauHaMuueckuil ~ KpUTEpUH  pacTBOPMMOCTH  mojauMepoB.  Kpurtnueckue
TeMIeparypbl pacTBopeHusi. HeorpanuueHHoe M orpaHuyeHHoe HaOyxaHue. OTKIOHEHHS OT
UJEaNbHOCTH U UX NMpUYNHBL. HeBo3myleHHble pazMepsl MakpoMoiekyi. ['uapoannaMuyeckue
CBOICTBa MakpoOMOJIEKYJI B pacTBopax. IIpuBeneHHas 1 xapakTepucTU4ecKast BI3KOCTb.

Mooynw 3. Ionusnekmponumoi

Knaccudukanus nonmdnekTpoauToB. [1oMUKHUCIOTH, TOTMOCHOBAHUS U MOIHMAM(OJIUTHI.
Xumuyeckue U (QU3UKOXMMHUYECKHME  OCOOCHHOCTH  TOBEIEHUS  HMOHU3UPYIOIIMXCS
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MakpoMoieKya. KoynuecTBEeHHbIE XapaKTEPUCTUKH CHJIbI IOJIMKHCIOT W IOJIMOCHOBAHUU.
DIIEKTPOCTATUYECKAsI SHEPTUSI MOJTUNIIEKTPOIUTOB. KoonepaTuBHbIe peaknu.

Mooynv 4. Cunme3s nonumepos

TepmoauHaMuKka paguKaJbHONW MOJMMEpPU3ALMHU. OJIEMEHTApHblE CTaaud. BpiBoA
YpaBHEHHsI CKOPOCTH TOJIMMEPU3ALMN U CTETIEHH nojumepu3anun. | enb-3¢pdexr. PagukansHas
conoquMepusanus. BeiBox ypaBHeHus coctaBa comnosumepa. Jluarpamma. Cxema Q-e.
AHnonHHas noaumepusauusd. MHunumaTopsl, MoHOMEpBI. Poct, 00OpbIB U nepenava uenu. BiusHue
pacTBopuTenss W nOpoTtuBomoHa. Kunetmka. AHuoHHas conoiumepusauus. KartnoHHas
nonuMepu3anusa. MHurnmaropel, MoHOMepbl. Poct, 0oOpbIB W mepemada 1enu. BrusHue
pacTBopuTeia U nporuBonoHa. Kuneruka. Katnonnas cononumepusauus. llonukonnencauus u
nonunpucoeanaenrne. Knaccupukanus peaknuid. DakTopbl, BIUSIONIME HA MOJEKYISIPHYIO
Maccy NOJMKOHJIEHCAIMOHHBIX MOAUMeEpoB. [IpuMepsl KOHKpeTHBIX peakunid. Kuneruka.

Mooyns 5. Xumuyeckue peakyuu ¢ yuacmuem MaKkpoMoaexyi

[Tonumepananornynsie peakuuu. Kuneruka. Dddext cocennux 3BeHbeB. [lonumepHbie
3 PEeKTH: HAAMOICKYIISIPHBINA, KOHIICHTPALIMOHHBIH, KOH()OPMAIIMOHHBIH, IEKTPOCTATUIECKUH.
XuMuyeckass Moau(UKaIMsa TOTUMEPOB JUIsl  MEIUWLMHCKUX Ieneid. Buyrtpu- u
MEXXMaKpOMOJIEKYJsipHble peakuuu. [lpuButbie u Onok-conmosumepbl. CHHTE3 M CBOWCTBA.
Hectpykius: puznyeckas, XUMAYECKasi, TEPMOOKHUCIUTENbHAS, IISMHAsl U M0 3aKOHY CIIy4das.

Mooynv 6. Cmpykmypa noaumepos

MonekynapHbli U HAaJIMOJIEKYJISAPHBIA YPOBEHb CTPYKTYpbl. MeTonbl HMCCIEIOBaHUS:
KAIOPUMETPHUsI, AWIATOMETPHS, OJJICKTPOHHAS MHUKPOCKOIHs. YCIOBHS KPUCTAUIM3ALUU
nonuMepoB. Kunetnka u TtepmonuHamuka. HM3otepmbl kpuctaumzanud. OcoOEHHOCTH
NOJIMMEPHBIX KpUCTAUIOB. CHoOCOObI IMPOBEIEHUS KpUCTAIM3alUU. PEHTreHOCTpYKTYpPHBII
ananus. Pentrenorpammel. 3akon Bynbga-bperra.

Mooynv 7. Mexanuueckue ceolicmea noaumepos

®da3oBbie U PU3MYECKUE COCTOSHUS MOIUMEpPoB. CTeKII000pa3HOE, BBICOKOIACTHUECKOE
U BS3KO-TEKydee cocTosHue. MexaHm3mbl nedopmanuu. TepmomuHamuka. HplOTOHOBCKHE
JKUJKOCTU M aHOMAaJIMS BSI3KOCTH PACILIaBOB NOJIMMEPOB. [lonroBeynocts nonumepos. [IpaBuio
KyprkoBa. [lnactudpukamuss mnonumepoB. IlpaBuma MONBHBIX H  OOBEMHBIX  JIOJIEH.
PenakcanvoHHble IIpolecchl B noiauMmepax. fBienue rucrepesuca. lIpyHnun rtemmeparypHo-
BPEMEHHOM  CyHeprno3uiuu. TepMOMEXaHWYECKHM METOJ  HCCIEAOBAHMS  ITOJIMMEPOB.
JlunamoMeTrpuueckuii MeTox uccienoBaHuss. OpHEHTAalMOHHAs BBITSDKKA. BBIHYXIeHHas
AIACTUYHOCT.

4. O0beM y4eOHOH JUCIHUILINHBI

Buabl yuedHoii padornl B 3E B akazem.
yacax

Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 8 288
Konrakthas pa6ora (KP): 4,5 162,4
Jlexium (Jlek) 1 36
[Tpaktuyeckue 3anstus (I13) 1 36
JlaGopatopHsie 3ansaTus (JIab) 2,5 90
CamocrositeanHas padora (CP): 2,5 90
KoHTtakTHas camocTosiTenbHast paboTa 01 0,4
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI ' 3,2

Bua KoHTpoOJIs: IK3aMeH 1 35,6

Buabl yueOHoi1 padoThI B 3E B actp. yacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 8 216
KonraktHas pa6ora (KP): 4.5 121,8
Jlexmm (Jlek) 1 27
IIpaktuueckue 3ansrus (I113) 1 27
JlaboparopHsbie 3ansaTus (J1ad) 2,5 67,5
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CamocrositesbHas padora (CP): 2,5 67,5
KoHTakTHas camocrosiTenbHas paboTa 0.1 0,3
CaMOCTOSATEIbHOE U3YUYCHHE PA3/ICIIOB UCITUTITHHBI ’ 2,4

Buja koHTpoOJIsSi: SK3aMeH 1 26,7

1.

2.

«CoBpemMeHHasi XUMUS M XUMH4YecKas 0e3onacHocTh» (b1.5.19)
Heap aucnumimHbl — GOPMUPOBAHHE KOMIUIEKCA 3HAHUM, MO3BOJISIIOIIUX OLEHUTH
PUCKH OT XO3SMCTBEHHOW MJESITEIbHOCTH YEJIOBEKA M COMYTCTBYIONIUX € (aKkTOpOB
XUMHUYECKOTO M (PU3NYECKOr0 BO3JCHCTBUS, a TakkKe IMPEAJIOKUTh HOBBIE IMPOIIECCHI,
MO3BOJISFOIINX CHU3UTHh TEXHOTECHHBIN PHUCK U yIIEepO OT HEro.
B pe3ysbraTe n3y4eHus JUCHUILIMHBI 00y4aIOIIMICH M0 MPOrpaMMe ClieuaJIuTeTa
JMOJIKEH:

O06nanath CaeAyIOIMMH KOMIIETEHITUSIMH:

CIOCOOHOCTBIO K MOMCKY, 00paboTKe, aHanu3y HaydyHOU MH(pOpMAUK U GOpMYyITUPOBKE
Ha UX OCHOBE BBIBOJIOB M mpepiokenuit (OITK-5);

BJIQJICHHEM HOpPMaMH TEXHHMKH O€30MacHOCTM W YMEHHEM peanu3oBaTb UX B
71a00paTOPHBIX U TexHOoMoruueckux ycnopusx (OITK-6);

BJIQJICHHEM CHUCTEMOHN (yHIaMEHTAIbHBIX XUMHUYECKHX MOHITHUH U METOJOJIOTUYECKUX
aCIeKTOB XUMHH, popMamMu U MeToaaMu Hay4dHoro no3Hanus (I1K-3);

BJIaJicHHEeM Oa30BBIMH MOHSTHUSMH SKOJIOTUYECKON XHMHH, METOJaMH O€301acHOTO
oOpaleHuss ¢ XUMHYECKUMU MaTepHallaMd C y4eTOM HX (PU3WYCCKUX M XHUMHYECKUX
CBOMCTB, CIIOCOOHOCTBIO MTPOBOIMTH OIICHKY BO3MOXHBIX pruckoB (ITK-9).

3nams:

BUJIbI (DAKTOPOB BPEAHOTO BO3ICHCTBUS;

KJIacCU(UKALIMIO, UCTOYHUKU U OOBEKTHI PUCKOB;

OCOOCHHOCTH PHUCKOB XMUMHYECKOTO M (DPU3MUYECKOTO (B TOM YHUCIIE PaJAUallMOHHOIO)
BO3/ICIICTBUS HA YEJIOBEKA U OKPYKAIOIIYIO CPELy;

OCHOBHbBIE KOHLIEIIIIMY YIIPABJICHUSI PUCKaAMU;

KOJIMYECTBEHHBIE METO/Ibl aHAIM3a PUCKA;

Ymemn:

onpenensate BJIK p.3. XUMHYECKUX COETUHEHUN;

onpenensaTh XIIK Teop. XuMHUECKUX COEIUHEHHI;

paccUnThIBaTh AKTUBHOCTh PaIMOAKTUBHOTO Mpenapara;

paccYUTHIBaTh MHANBUIYAILHBIA PUCK HA OCHOBE CTATUCTHYECKUX JIAHHBIX;

Braoemy:

METOAMKON YKPYMHEHHOM OLIEHKH 3KOJIOT0-3KOHOMHYECKOTO yiiepda OT 3arps3HeHHs
OKpYXKaroIllel Cpeibl IPEANPUATHEM.

3. KpaTkoe copep:kanue Q1yCHUNIHHBI

Mooyns 1. Toxcuxonozus u Xumuyeckuii puck
HcTouyHuKM cCyliecTBOBaHUS JKU3HM Ha 3emuie. KpyroBopoTbl BewIeCTB B TNpPUPOE

(OMOTeOXUMUYECKUE ITHKIIBI).

®daxTopsl BpeHOro Bo3aencTBUsA. Oco00oe MECTO XMMUYECKUX HayK B ONTMCAHUH BPEIHOTO

BO3JCHCTBUSA. YYEHHE O BPEIHOM JECHCTBUU BELIECTB.

Toxcukonorus. Hampasnenus Tokcukonoruu. BpeaHoe BemectBo. DPphexThl BO3ACHCTBUS

BEIIECTB: KCEHOOMOTHKH, 3aMeHsIeMbIe BellecTBa. TOKCUYHOCTh U omacHOCTh. Kiaccuduxarms
BpenHbIX BemecTB. LDsg, LCso. KpuBas «r1o3a-addekr». MexaHusM JEHCTBUS BPEIHBIX
BelecTB. Pasbl BO3IEUCTBUS BPEAHBIX BELIECTB.

Toxcukomerpusi. IloporoBast u 6ecrnioporosast konuemniuu. ['omeoctasz. OOpaTHas CBA3b.

ToslepaHTHOCTS.

ITAK. ITAK ¢, TAK, ., K, 5, BAK, 5. IIAK,, IIK, ., BIIK, XTIK, BII.
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OMOUpUYecKue MpaBujia OLEHKH TOKCHYHOCTU coequHeHuiH. OcoOEeHHOCTH MOBTOPHOTO
BO3/ICIICTBUS BPEHBIX BEIIECTB: ajantanus, kymyisaiusa. Cencubunuzanus. KomOunupoBanHoe
JIEHCTBHE BPEIHBIX BEIIECTB: CYMMAIMsl, CAHEPTU3M, AHTATOHU3M.

XHUMHYECKUE OIACHOCTU. XUMHUYECKHE ONACHOCTH HOBBIX TeXHOMOrui. OnacHocTH
HAaHOTEXHOJOTHM. J[eMCTBUS O CHUKEHUIO XUMUYECKOTO PUCKA.

Mooy 2. Honuzupyrowee usnyuenue u paouayuoHHvil puck

Knaccugpukamus wznydenuii. Knaccudukanus wnoHM3Mpyommx wusnydeHuid. Hykmun.
W3oTombl, n300apbl, U30TOHBI.

PagnoaktuBHOCT. CTaOMIBHBIC M PATUOHYKINIBI. ICTOUHUKY paJIuOHYKIH/IOB.

PannoaktuBHblid pacnaa. Tumel pagMoOakTUBHOTO pachajga. 3aKOH pPaJHOaKTHUBHBIX
cMenieHui (mpaBwio paauoakTuBHbIX cmemienuit Coanu u dasiHca). PaguoakTuBHBIE PSIbL.
[Tponukaroas cnocoOHOCTh HOHU3UPYIOIINX U3ITYYCHHH.

3akoH paauoakTUBHOro pacnaaa. IloctosiHnas pacnana. Ilepuon monypacnanga. Cpennee
BpeMs1 ’KU3HU. AKTUBHOCTb.

Henenue snep. SlnepHsle nenHble peakuuu. SnepHsiii B3pbIB. Kpurmueckas Macca.
[Topaxarommue GaxTopsl siAepHOTO B3pbIBA. SnepHbiid peakTop. [IpupoaHblil saepHBId peakTop B
OxJ10. AtomHast anektpoctanius. Ddexr BaBunosa — YepeHkosa.

OddexTr aeiicTBUs MOHM3UPYIOUMX U3nydeHuid. [lornoménnas no3a. DKCMO3ULIMOHHAS
no3a. DKkBUBaNeHTHas n03a. DddekTuBHas skBuBaieHTHas 103a. KomexktuBHas >QexTrBHAs
SKBUBaJIeHTHAas o03a. [IpenensHo nonycrumas ao3a.

Pagnobunonornueckue 3¢dpdexrer. Pagmoduonormueckue >¢p¢GEKTsl TpU MaibIX H03aX.
Panuanuonnsiii ropmesuc. Pagnobuonorndeckuii napaioxc.

PannoaktuBHOE 3arpsasHeHue. KpynHeimye pagualuoHHbIe aBapyH.

Jlo3umeTpuyeckue npubophl.

Mooynv 3. Ananu3z puckos

YcroliunBoe pa3Butue u OezomacHocTh. OmacHOCTh. TakcOHOMHS OMAcHOCTEH.
Knaccudukanus puckoB. Ilpupomubiii puck. TexXHOTeHHBI puUCK. PanuanmoHHBIR pUCK.
Xumuueckuii puck. OCHOBHbIE MPUHLMIBI OLUEHKH pPHCKAa BO3JCUCTBUS XUMUYECKHUX
coeIMHEHUN. XMMUYECKNN KaHIIEPOre€HHBIM pUCK. XMMUYECKUI HEKAHIIEPOT€HHBIA PUCK.

Knaccugukamus ypoBHeil pucka. LleneBoit puck. KosnmdecTBeHHBbIE METOIbI aHaAIN3a
pucka. JlepeBo coObITHil. [lepeBo 0TKa30B.

NupuBunyanbusiid puck. KomnmektuBHbii puck. ConumanbHbiii puck. IloTeHumanbHbIN
TEPPUTOPUATBHBIN pUCK. DOHOBBINA PUCK.

Konuenmus aGconroTHoi 6e3omacHocTH. KoHIenus npuemMiaemMoro pucka.

KpyrmHble TexHOT€HHBIE KaTacTPOQBI.

Onenka, aHaIu3 U yIIpaBICHUE PUCKOM.

4. O0beM y4eOHOH JUCHUILINHBI

Buabi yueoHoii padoTsl B 3E B axazem.
yacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4eOHOMY ILIAHY 3 108
KonraktHas padora (KP): 1 36,2
Jlexruu (JIek) 0,5 18
IIpaktuueckue 3anstus (I113) 0,5 18
CamocrositesibHas padora (CP): 2 71,8
KoHTakTHas camocTosiTenbHas paboTa 05 0,2
CaMOCTOSITETbHOE U3YYEHUE PA3JICIIOB TUCIIUIIIINHBI ’ 17,8
Bua koHTpOJIsi: 3a4€T - -

Buabl yueOHoii padoThI B 3E B acrp. yacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 3 81
KonraktHas pa6ora (KP): 1 27,15
Jlexumm (Jlek) 0,5 13,5
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[Tpaxtrueckue 3ausatus (I13) 0,5 13,5

CamocrosiTeabHas padora (CP): 2 53,85

KoHTtakTHas camocTosTenbHas pabota 05 0,15
CaMocTOosITeIbHOE U3YUYCHUE PA3/IeNIOB TUCIUIUIMHEI ’ 13,35

Bua koHTpoJIs: 3a4éT - -

«Ctpoenne Bemectsa» (b1.5.20)

1. Ieab AMCHUIUIMHBI — OCBOCHHE MOJICIBHBIX TPEJACTABICHUN 00 OCHOBHBIX (OpM
BHYTPHUMOJICKYJIIPHOTO JBIKEHHUS M MX B3aWMOCBS3b CO CTPOCHUEM M CTPYKTYPOH Kak
HU30JIMPOBAHHBIX MOJICKYJI, TaK 1 KOHACHCUPOBAHHLIX CUCTCM, CHOCO6OB HHTCpIpCTallun
CHEKTPOCKOITUYECKUX JTAHHBIX K CTPOCHUIO BEIECTBA.

2. B pe3yabraTre H3ydyeHHs THCHUIIMHBI 00YYAIOLIUICS 10 MPOrpaMMe CIenHaJuTeTa
JOJIZKEH
O6nanarp cneAyrIMMUMI KOMIETEHIIUAMHU:

— CIOCOOHOCTBIO BOCHPHHUMATh, pa3BUBaTh W HCIOJIB30BATh TEOPETUYECKHE OCHOBBI
TPAAULIUOHHBIX M HOBBIX Pas3AciOB XHUMHU IIPU PCIICHHUUN HpO(beCCI/IOHaJII)HBIX 3a1a4
(OIIK-1);

— BJIaJCHUEM cucTeMou (1)}’HIIaMCHTaJH)HI)IX XUMHUYECKUX IOHSITHU U METOAOJIOTUYCCKUX
aCIeKTOB XUMUH, GopMamMK U MeToaMu Hay4dHoro mo3uanus (ITK-3).

3uamo:
— O coBpeMEHHBIX MOAECIBHBIX IIPEICTABICHUAX CTPOCHUS MOJIEKYJ U MOJIEKYJIIPHBIX
CHUCTEM;
— O B3auMOCBSI3U CTPOEHUS CO CBOMCTBAMMU BEIIECTB;
— O coBpeMEHHBIX METO/1aX UCCIEA0BAHUS CTPYKTYPbI U CTPOCHUS;
— OcHOBHbIE 3Tanbl pa3BUTHUS IPEJICTABICHUN O CTPOEHUH BEIIECTBA.
Ymemn:
— OCHOBHbIE NTOHATUS U TEPMUHOJIOTHIO, XapaKTEPU3YIOLIYIO TaHHYIO TUCHUIUIMHY,
— Ilonp30BaThCs TEOPETUUECKUMHU OCHOBAMU IIPU OMMCAHUN CTPOEHUS U CBOMCTB
BEIIECTBA;
— 3HaTh ¥ YMETh NOJIb30BATHCSI MATEMAaTUYECKUMH MOZEIISIMHU I pacueTa apaMeTpoB
MOJIEKYJI U MOJIEKYJISIPHBIX CUCTEM.
Bnaodemu
— PacueTrom HEKOTOPBIX TapaMeTPOB MOJIEKYJ U3 UX CIIEKTPOB;
— CocraBieHuemM MoJeNel MOJIEKYJT;
— HHTepnperanueil CIEKTPOCKONMYECKUX HCCIEIOBAaHUM B CTPYKTYpPHBIE 3JIEMEHTHI
MOJIEKYJI
3. Kparkoe coaep:kanue THCHUTIHHBI
Mooyne 1. Ochogbl Knaccuueckol meopuy XumMuiecko20 CmpoeHus.
IIpenmer u o0BbexT Kypca «CrpoeHue BeuiecTBa. OCHOBHBIE MOHATHUS: CTPOEHHE
BEIIECTBA, CTPYKTYpa, UX B3aUMOCBA3b
Mooynwb 2. Qusuueckue 0CHOBbL YueHUs O CMPOEHUU MOLEKYI
PasnuuHble acriekTel TEpMHUHA ""CTPOCHUE MOJIEKYI': TOIOJIOTHYECKUNA, T€OMETPUUECKU,
NIEKTPOHHBIA U Ap. McTOpUs pa3BUTHSA y4yeHHUS O CTPOCHHMM BELIECTBA U CTPOCHUM MOJIEKYIL.
['maBHBIE TEHAECHIIMHM B PAa3BUTHH METOJOB HcciieoBaHMs. Kiaccuueckas Teopusi CTpOECHHMS:
teopust A.M. byrnepoBa, mnoHsATHS 00 <«O(Q(GEKTUBHBIX aToMax». YINOpSAOYEHHBIE U
HEYIOPSAI0UYEHHbIE CTPYKTYPbl KOHACHCUPOBAHHBIX (pa3. MoneKyisipHble MOJEIU Pa3IuuHOrOo
YPOBHS B COBPEMEHHOW TEOpUM XUMHYECKOro cTpoeHus. OOmuii 0030p MeToJI0B
HKCIEPUMEHTAJIBLHOTO U TEOPETUYECKOTO0 M3Yy4EHHUS CTPOEHHUS MOJIEKYJ U CTPOEHHUS BEIECTB.
CrpykrypHast ¢opmyna u rpad Mosekynbl. BenuduHsl, ompeensonme TeOMEeTPUUYECKYIO
KOH(QUTYpalMi0 MOJEKYJbl: MEXbsJIEPHbIE PACCTOSHUS, BaJCHTHBIC YIJIbI, JABYI'PaHHbIE U
TOpCUOHHBIE yIiibl. BHyTpeHHee Bpamienue. Kondopmanuu Monekyn. MoseKymsipHble MOJEINH,
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CTPYKTYpHBIE (OpMyJbl, MOHATHE Tpada, u3omepus. MonekynspHble Monenu. ['paduyeckoe
OINMCAHNE MOJIEKYJIBI

Mooy 3. Cummempusi MOLEKYAAPHBIX CUCTEM

Mexannueckas Mojesb MoJieKyibl. IloTeHnumansl mapHbIX B3auMozeiucTBui. Merton
MOJICKYJISIPHOM MEXaHHKH NpU aHajdu3e CTPOEHUs Moiiekyda. OOme NpUHIUIBI KBAaHTOBO-
MEXAHUYECKOT0 ONHUCAaHUS MOJIEKYISIpHBIX cucteM. CrtanuonapHoe ypasHeHue Llpénunrepa s
CBOOOTHOW MOJIEKYybl. Annabarndyeckoe NpuOIKkeHue. KBaHTOBbIE COCTOSHUS MOJIEKYJIbI
(31eKTpoHHBIE, KojeOaTenbHbIE, BpamareiabHble). KBaHTOBO-MEXaHHYECKOE MOJAEIMPOBAHUE
pa3nu4HbIX (OPM JBMIKECHUS M TPEJCTaBICHHE pPe3ynbTaToB. lloTEeHIMAaNbHBIE MOBEPXHOCTU
JJIEKTPOHHBIX COCTOSHMM Mouiekys. MX oOmas cTpykTypa M pasjinyHble THUIbI. PaBHOBECHbIE
KoHurypanuu monekyn. CrpykrypHas uzomepus. Ontuueckue u3zomepsl. [loTeHnmanbHbIC
IIOBEPXHOCTH, (POPMBI M300pakeHUs, IPUMEHEHHUE AJIS ONUCAHUSA PEAKLMOHHOM CrOCOOHOCTH
KOH(pOpMepoB. MeToabl MOJIEKYISAPHOW MEXaHUKH TPU ONMUCAHUU MOJeKyd. CTpyKTypHas
nzomepus. IloreHunanshbele kpuble. Konebanus monekyn. CpenHeKBaJpaTUUHbIE CMEIIEHUS
aTOMOB (aMILTUTYABI KojeOanuii). HopManbHble Kone0anus, 4acTOThl HOPMAJIbHBIX KOJIeOaHUN U
4acTOThl OCHOBHBIX KoJieOaTesnbHbIX mnepexoqoB. KoneOanuss ¢ OOJIbLION aMIUIUTYIOM.
Bpamenue Monekyn kak 1enoro. Pa3iauuHble THUIBI MOJEKYJISPHBIX BOJYKOB. DJIEKTPOHHOE
cTpoeHue Mosekyn. MonekyisipHele opoutanu. MHTepnpeTanus CTpOeHUs MOJIEKYJI Ha OCHOBE
opbutanbHbix Moaeneil. Konebanust Mojekyls, NPOCTEHIIMHA ciydail, CIIO)KHBIE MOJIEKYJIBI.
Konuenmus rpynnoBsix kosnebanuil. Bpamenue monekysn, Tumsl BoqukoB. KoneGanust Moaexyl.
['apmonMueckuii 1 aHrapMoHndeckuii ocumuiaTop. Konebanus cioxHbIX MoJieKya. Bpamenne
MOJIEKYJ KaK 11eJ0ro BpamarenbHblii CIeKTp U ero UHGOPMaTUBHOCTbD.

Mooy 4. Dnekmpuueckue u MacHUMHbLE CEOUCMBA MONEKYIL

DOneMeHThl U OINepaluy CUMMETPUH SIIEpHOM KOH(Urypauuu MoiieKyisbl. TouedHble
rpynnsl cuMmMmerpud. [loHaTre o npeacTaBaeHUsIX TPYII U XapakTepax npeacraBieHuil. Oouue
CBOWCTBA CHMMETPUU BOJIHOBBIX (YHKIMH M MOTEHUUAIBHBIX ITOBEPXHOCTEH MOJIEKYII.
Knaccugukanuss KBaHTOBBIX COCTOSHUN MOJIEKYN MO cuMMeTpun. CUMMETpHs aTOMHBIX M
MOJIEKYJISIpHBIX opOuTaneid. TodeuHble TIpyINIbl CUMMETPUHM, NPUMEHEHUE K OIMCAHUIO
paBHOBECHBIX KOH(pHrypauuid. BrusHue cummerpum Ha BOJHOBbIE (yHKIMH. BrusHue
CUMMETPUM PABHOBECHOM KOH(UTrypaluu sifep Ha CBOMCTBA MOJIEKYJT W HUX JUHAMHUYECKOE
noBe/leHre (IUMOJbHBI MOMEHT W MOMEHTBHl MHEpIHUH, (opMa HOPMaJbHBIX KOjeOaHUH,
BBIPOK/IEHUE COCTOSIHUI, COXpaHEeHHe OpPOUTAIBHONM CUMMETPUU MPU XUMHUYECKUX PeaKIUsIX U
T..). CUMMeTpusi MOJIEKYJ, CHMMETpHs JABM)KEHUA. BiusHue cuMMeTpUM Ha aKTHUBHOCTh
OTJIEIbHBIX BUJIOB ABM)KECHHUS, BBIPOXKICHUE IBUKEHUS U COCTOSHUN 1O cuMMeTpuH. CUMMeETpus
MOJIEKYJISIPHBIX CUCTEM. BiusiHue ciMMeTpuu Ha MPOSIBIIEHUE CBOMCTB MOJIEKYII.

Mooyns 5. Meoicmonexynsipuvie 83aumo0etcmaus.

[locTosiHHBIE BHELIHUE D3JEKTPUUYECKOE U MarHuTHoe mnosis. JIUmojabHBIE MOMEHT u
NOJIIPU3YEMOCTh MOJIEKYJ, MarHUTHBIH MOMEHT M MarHWTHas BOCIPHUMMYHMBOCTH MOJIEKYII.
HamaruuueHHocTh, W 3JEKTpUYECKass  BOCHPUMMYUBOCTH  Mojekyld.  CoOCTBEHHbIE
AJIEKTPUYECKHME W MAarHUTHBIE CBOWCTBA MOJIEKYJ: JUMOJbHBIH MOMEHT, OpOUTAIbHBII
MarHUTHBII MOMEHT, CHUHOBBIM MarHUTHBI MOMEHT. JJEKTPUUYECKHE CBOWMCTBA MOJIEKYIL.
[Tonsspu3yeMOCTh M AUNOIBHBIA MOMEHT. VX CBSI3b CO CTPYKTYpPOW U NPOSIBIIEHHUE B CBOMCTBAX.
O¢ddextrr ltapka u 3eemana. MarautHo-pezonancublie (JIIP u AMP) metons! ucciaenoBanus
CTPOEHHUSI MOJIEKYJ. SIIEpHBI MarHUTHBIA PE30HAHC, KOHCTaHTA 3KPAHUPOBAHMSI, MPELECCHUS
CIIMHA B MAarHUTHOM Iosie. HecrapeHslil 351eKTpoH, napaMarHuTHBIE CBOMCTBA. Jlenokann3anus
anekTpoHa. IloMHBII MOMEHT KOJIMYECTBA JBM)KEHHUS DJEKTPOHA. MarHuTHBIE CBOWCTBA.
MarauTtHblii MOMeHT 2ekTpoHa U sjapa. DIIP u AMP cnekrper. Dddexr lltapka n 3eemana.
OnTuyeckue CHEKTpbl MOJIEKyJ. BeposTHOCTH mepexooB M MpaBuia 0TOOpa MpHU Mepexoaax
MEXy pa3iNYHbIMH KBAHTOBBIMHM COCTOSHUSIMH MOJIEKYJ. ONTHYECKHE CHEKTPbl MOJEKYII.
CBs3p CHEKTPOB MOJIEKYN € HX CTpoeHHeM. OmnpenesneHne CTPYKTYpHBIX XapaKTEPUCTHUK
MOJIEKYJI U3 CHEKTPOCKONMYECKHX JaHHBIX. [lorjomieHne W H3IydeHHe MOJeKyJaMu,
K03 uureHTsl DWHIITEHHA, BEPOSTHOCTh MEpPeXo/0B, MpaBumia oTO0pa. CBs3b CIEKTPOB

57



MOJIEKYl C uX cTpoeHueM. OmnpeneneHue CTPYKTYpHBIX XapaKTEpPUCTHUK MOJEKYT U3
CHEKTPOCKONNYECKUX JaHHbIX. Kitaccudukanus cnekTpos, nX HHGOPMATUBHOCTb.

Mooynb 6. O630p 0CHOBHBIX pe3yTbMamos no U3y4eHur0 CmpoeHUss MOAEKYJl

OCHOBHBIE COCTaBIJIAIOIIME MEXMOJIEKYJSIPHBIX B3auMmojeiicteuil. Knaccudukarms
MEXMOJIEKYJIIPHBIX B3aUMOJCHCTBUN. BiusHHE MEXMOJIEKYJISAPHBIX B3aUMOACUCTBUN Ha
CBOWCTBAa BelIeCTB. MOJEKYIsSIpHbIE KOMIUIEKCH (M-KOMIUIEKCBI W ap.). [IpuumHb
MEKMOJIEKYJIIPHOTO ~ B3aUMOJCHUCTBUS, KiIacCHpUKAMia uX BHIOB. KoopanHanmoHHbIE
COCIUHEHMUS. MexmoneKysspHbIe B3aMMOJECHCTBUS. OcHoBHBIE COCTaBJIAOLIME
MEXMOJIEKYJIIPHBIX B3aUMOJCHCTBUN. BiMsHHME MEXMOJIEKYJSAPHBIX B3aWMOJCHUCTBUM Ha
CBOMcTBa BeulecTB. MoJleKyJIsipHble KOMIUIEKCHI (T-KOMIUIEKCh U 1ip.). Knactepsl atomMoB u
monekyn. Krnaccudukanus kmactepoB. BaH-nep- BaanbCoBBI MOJEKYNBl. BomopomHas cBs3b.
Crniextpockonus BoIopoaHOU cBsi3u. [loHsTHe KiacTepoB, MX Kiaccupukanus: pusnueckue u
xumudeckue BogopoHas cBsa3b. Kiractepbl aTOMOB U MOJIEKyYJ1. BaH-/1ep-BaaibCOBbI MOJIEKYJIbI.
Bonoponnas cBs3b.

Mooyne 7. Cmpykmypuas Kiaccugpurayus KOHOEHCUPOBAHHbIX (a3

Mouekynbl IPOCTBIX U KOOPAUHALMOHHBIX HEOPraHUUECKUX coenuHenuil. [lonusnepusie
KOMIUIEKCHbIE coenuHeHus. XenaTtbl. CTpoeHue opraHM4ecKux coenuHeHui. IlonmsapaHsl.
Oynnepensl. [lonusaaepHple KOMILIEKCHI, OpraHuyeckue coequHenus, Ilonusapansl, QymnaepeHsl.
DneMeHTooprannyeckue coeauHeHus. Metamwtonensl. CoelMHEHUs] BKIIIOYEHUs (KJIaTpaThl).
Porakcanbl u xateHanbl. @ymnepensl. [lonmumepsr u 6uononaumepsl. benku. Knarparsl, 6enku,
nonumepsl. Mesodaszel. Ctpoerne 6enkoB. OymiepeHsl, KaTeHaHbl. PoTakcaHbl.

Mooyns 8. Cmpoenue scuoxocmetl u amopuvix eeujecmas

WNneansupie kpuctauibl. KpucTajuibl ¢ HENOJHOM YHNOPSIOYEHHOCTHIO. JlOMEHHBIE
CTpyKTypbl. Kuakue kpuctauibl M Japyrue Meszodaspl. AMopdnble BemecTa. JKuakocTH.
Ocobennoctu crpoeHust noiauMepHbIx ¢a3. KonpencupoBanHoe cocrosiHue. Kpucrammdeckoe
cocTosHUMEe BemlecTBa. lIpyuMHa M MeXaHM3M KpUCTauIM3aluuu. AMOp(QHbIE BelIEeCTBa,
uaeanbHble KUAKOCTH. CTpyKTypHas Kiaccu(ukanusi KOHISCHCHPOBAHHBIX (a3 neanbHbie
KpucTaibl. KpucTtamisl ¢ HEMOMHON yNopsAA04eHHOCTbI0. JJoMeHHbIe CTPYKTYpbl. AMOpQHbIE
BelecTBa. MTHOBEHHass M KoOJeOaTeNbHO-YCPEIHEHHAsT CTPYKTYpa KHIKOCTH. ACCOIHMATHI U
KJIaCTEPHI B )KUIKOCTAX. COBpEMEHHBIE METO/IbI ONUCAHUS CTPYKTYpPHI )KUAKOCTEW. DiayKkTyannun
u KoppenaunoHHsle QyHkuuu. Cneuuduka amopdHoro coctossHus. CTpyKTypUpOBaHHE
KUAKOCTEH. MoJenbHble NPEACTABICHUS O CTPYKTYpE CTPYKTYPUPOBAHHBIX JKHUAKOCTEH.
CrtpykTypa mpoCThIX >KUAKOCTeH. PacTBopbl HeanekTponnToB. CTpyKTypa BOABI M BOJHBIX
pacTtBopoB. CTpyKTypa KHJIKHUX 3JIEKTPOJUTOB. MulemnoodbpazoBaHue M CTPOEHHE MUIEII.
CrpykTrypa BOJBI: aHOMaJIWU B (usmueckux cpoicTBax. CTpyKTypa XKHAKUX 3JIEKTPOJIUTOB.
CoBpeMeHHbBIE TPEICTaBICHUS O CTPYKType »Kuakocted. CTpyKTypa pacTBOPOB, METOJBI
UCCJIEIOBAHMSI UX CTPOECHHUS

Mooyne 9. Cmpoenue mezogpas

Onpenenenve Me3oas. MeTosbl U3yueHus: uX cTpykTypbl. KiaccudukanmoHHble THUIIbI
U KJiaccuukamonHble npusHaku. [Tonsatue me3ogasbl. [Ipu3Haku CTpYKTYphl, KaUeCTBEHHBIE U
KOJIMUECTBEHHBIE TapAMETPBHI.

Mooyne 10. Cmpoenue kpucmannos

Kunkue kpucramasl (HEMaTHKHM, CMEKTHKH, XOJIECTEPUKH U [Jp.) HUX CTPOCHHE,
kinaccupukanus M ¢uzndyeckue  cBoucTBa.  JKMAKOKPHCTANIMYECKOE  COCTOSIHHE B
Oouonormueckux cucremax. JKunkue kpuctamnbsl. Krnaccudukamus XKUIKHX KpPHUCTAJUIOB.
Komnonansle yactuisl, knacrepsl. XKunkue kpucramisl. Kimaccupukanust )KuaKkuxX KpUCTaIIOB.
Konnounnnele yacTuiibl, KiacTepsl.

Mooyns 11. IlosepxHocmb KOHOEHCUPOBAHHBIX (ha3

Kpucrannuueckas perierka 1 Kpuctajmindeckas cTpykrypa. Peanbublie kpuctaysl. Tums
negeKToB B pealbHbIX KpHucTamiax. CHUMMeTpus KpHUCTaioB. PeanbHble W HealbHbIE
KpucTtayibl. [ledexTrl, ypoBHH OopraHuszanuu aedexToB, ux tumnel. Kpucraminyeckas pemerka u
KpHUCTallIn4ecKasi cTpykrypa. PeanbHble kpuctamibl. Tumel 1eeKToB B peaabHbIX KpHCTaIax.
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3oHHas cTpyKTypa. Kpucramiuueckas pemierka M KpUCTalIMdecKass CTpyKTypa. PeanbHble
Kpuctaiipl.  Tumbl  1edeKkToB B pealbHBIX  KpUCTalgax. 30HHas  CTPYKTYpa.
Kpucramnorpadpudyeckue To4YeuHble TPYNIBl CHMMETPHM, THIBI PEIIETOK, IOHATHE O
IIPOCTPAHCTBEHHBIX TpyNIax CUMMETPUM KpUCTALIOB. CBA3b CHUMMETPUM PEIIETKH U
CUMMETPUN KpUCTaNIa. ATOMHBIE, HOHHBIE, MOJEKYJSpPHbIE WU JIPYyrM€ THUIBl KPUCTAILIOB.
[lenoueuHble, CIOUCTBIE M KAPKACHBIE CTPYKTYpPHl. JIMHAMUKAa KPUCTAITIMYECKONM DPELIETKH.
@®oHOHHBIN criekTp. CTpoeHue TBEPIbIX paCTBOPOB. YOPSA0UEHHbIE TBEPIbIE pacTBOPbI. THIIbI
KpuctaioB. CBs3b CBOWCTB M IpUpOAbl CBs3U. TBepable pacTBOpbl MX TUIBL. OcoOeHHOCTH
CTPOCHHMSI IIOBEPXHOCTHM KPUCTAUIOB U kuakocted. CTpykTypa TpaHMLBl pasjaena
KOHJIEHCUPOBAaHHBIX (pa3. MoJsieKybl U KiacTepbl Ha oBepXHOCTH. CTPyKTypa aJcOpOLMOHHBIX
cioeB. ['panuma paszgena KOHACHCHPOBAaHHBIX (a3, CTPYKTypa M CBOMCTBa aJCOPOIIMOHHBIX
cioeB. OCOOEHHOCTH CTPOEHMS MOBEPXHOCTH KPUCTAIOB U XKHUIAKOCTeH. CTpyKTypa I'paHHIIbI
pa3ziena KOHACHCUPOBaHHBIX (ha3. OCOOEHHOCTH CTPOEHHS TOBEPXHOCTH KPHUCTAIIOB U
xuakocTed. CTpyKTypa IrpaHMILIbI pa3zesia KOHJCHCUPOBaHHbBIX (a3.

Mooy 12. 3aknouenue

3akmoyeHne. OO030p COBpPEMEHHBIX JOCTM)KEHUI B  MCCIEIOBAaHMM  BELIECTBA.
Cynpamonekynsl, HWMudopmarmonnas crpykrypa BemiectBa. CTpykTypa MOBEPXHOCTH
KPUCTAJJIOB, IMOHATUS PEKOHCTPYKLUMHU. 3akiroueHue. OO030p COBPEMEHHBIX JIOCTHKEHUH B
uccinenoBannu  BemecTBa. Cympamonexynsl, MHdopManuoHHas CTpyKTypa BeIIECTBa.
CrpykTypa IOBEPXHOCTH KpUCTAJIOB, IOHATHS PEKOHCTPYKUMHU. MexaHuueckas MOJEIb
MOJIeKyJIbl. [loTeHnManbl napHbIX B3aUMOAECUCTBUH. MeETOX MONEKYJISpHOM MEXaHUKH IpU
aHanmu3e CTpoeHus MoJekya. OOmMe NpUHLUMOB KBAaHTOBO-MEXaHHYECKOTO  OIHCAHUS
MOJIEKYJIApHBIX cucteM. CranumonapHoe ypaBHeHue péaunrepa st cBOOOJAHONW MOJIEKYIIBI.
Anunabatuuyeckoe — npuOmkeHue.  KBaHTOBbIE — COCTOSIHMS —~ MOJIEKYJbl  (9JIEKTPOHHBIE,
KoyieOaTenbHbIe, BpallaTeIbHbIE).

4. O0beM y4eOHOM JUCHHUILINHBI

Buabl yueOHoii padorsl B 3E B axazem.
yacax
O0mas TpPyA0EMKOCTh JMCIHMILJIMHBI 10 Y4eOHOMY IJIAHY 4 144
KonTakTHas padora (KP): 1,5 54,4
Jlextuu (Jlek) 1 36
[Tpaktnyeckue 3anstus (I13) 0,5 18
CamocrositesbHas padora (CP): 1,5 54
KoHnTakTHas camocTosTenpHas pabora 05 0,4
CaMocCTOATEIbHOE U3YUYEHHE Pa3AeSIOB IUCIUILIMHbI ’ 17,6
Bupa koHTpOJISI: IK3aMeH 1 35,6
Buabl yueOHoii padoTnl B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 4 108
Konrakthas patora (KP): 15 40,8
Jlexumn (Jlek) 1 27
[Tpaktnyeckue 3anstus (I13) 0,5 13,5
CamocrositesabHas padora (CP): 15 40,5
KoHTtakTHas camocTosiTenbHas paboTa 05 0,3
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI ’ 13,2
Buja koHTpOJISI: IK3aMeH 1 26,7

«Xumnyeckas texnosorus» (b1.5.21)
1. Heab AMCUHMIVIMHBI — TIOJIyYeHHE 3HAaHMH B  00JacTH  peanu3aluud XUMHUKO-
TEXHOJOTMYECKUX  MPOLECCOB C  Yy4eTOM  (U3MKO-XMMHUYECKHX  OCOOEHHOCTEl
NPOTEKAIOIMX peaKIMid, BbIOOpa ONTHUMAJIbHBIX YCIOBHUH pealM3yeMbIX MPOILIECCOB,
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BbIOOpa A(PQPEKTHBHBIX PEaKTOPOB, NPUOOPETEHUS HABBIKOB B  COCTaBJICHUU
MaTepUaIbHBIX M TEIUIOBBIX OAlaHCOB, B pacyeTe IMPOIECCOB U PEaKTOPOB HAa OCHOBE
MaTeMaTHYECKOTO0 MOJCIMPOBAHMs, TOJIY4YeHUS 3HaHUH B 001acTd pa3paboTKu
sHeprocOeperaommx XuMuKo-TexHosoruueckux cucrteM (XTC), 0e30TXOAHBIX H
MaJIOOTXO/HBIX TEXHOJOTUI Ha MPHUMEPE COBPEMEHHBIX MTPOM3BOICTB

2. B pe3yabTare u3y4eHHs! AUCHUIIHHBI 00yUYalOUIMiicsl M0 MPOrpaMMe CHelHAJIHTEeTa
JOJIAKeH::

OO6nanate cuenyonMI KOMIIETCHIUSIMHI:

— CIIOCOOHOCTBIO BOCIPUHHMMATh, Pa3BHBATh U HCIIOJIb30BATh TEOPETUYCCKUE OCHOBBI
TPAAWLUOHHBIX M HOBBIX PAa3/elIOB XMMHUHM NPU PEIICHUU NPO(ECCHOHAIBHBIX 33134
(OIIK-1);

— BJIAJICHUEM OCHOBHBIMH XHMHYECKUMH, (HU3MUECKMMH M TEXHUYECKUMHU aCIIEKTaMH
XMMHYECKOTO MPOMBIIIIEHHOTO MPOU3BOACTBA C YYETOM CHIPHEBBIX U SHEPTETHUYECKUX
3arpar (ITK-8).

3namop:
—  KJIACCH(HKAINIO XUMHYECKHX TPOILIECCOB U PEAKTOPOB;
— OCHOBBI TEOPHH IIPOLIECCA B XUMUYECKOM PEAKTOPE;
— METOJIOJIOTHIO MCCIIEIOBAHUS B3aUMOJICHCTBHUS MPOLIECCOB XMMUYECKHX TPEBPAIICHUH 1
SBJICHUH IIepeHOoca Ha BCEX MAacIUTa0HBIX YPOBHSIX;
— METOJUKY BBIOOpa peakTopa U pacyera Impolecca B HeM;
— OCHOBHBIE XMMHUYECKHE IPOLIECCHI U PEAKTOPbl XUMUYECKON U HePTeXMMUYECKOH

TEXHOJIOTHH.

Ymemo:

— IPOU3BECTHU BHIOOD TUIIA PEAKTOPA;
—  IIPOM3BECTH pacyeT TeXHOJOTHYECKUX MapaMeTpoB JUIsl 3aJaHHOT'O IPOLIECCa;
— ONpEeIeNuTh MapaMeTphbl HAWTYUIIeH OPTaHU3aIUH MTPOIECCa B XUMUIECKOM PEaKTOpE.

Bnaoemy:

— METOJIaMH pacueTa U aHaju3a IMPOIECCOB B XUMHUUECKUX PEaKTOPaxX;
— MeETOoJIaMH ONpe/eIeHNs TEXHOJOTHUECKUX MoKa3aTenei;

— METOoJIaMH BBIOOpa XUMHUYECKUX PEAKTOPOB.

3. Kparkoe conep:kanue THCHUIIAHBI

Mooyns 1. BBenenue.

OmnpeneneHre U Ha3HauYeHHE XMMHUYECKOIO peakTropa. PeakTopel B XMMHUYECKHX U
HEXUMHUYECKUX OTpaCcisiX MPOMBINUIEHHOCTH. (030p THIIOB XWMHYECKHUX PEAKTOPOB, HX
CTPYKTYpPHBIE 3JIEMEHTHI (PEaKLMOHHBIM 3JEMEHT, YCTpOWCTBa BBOJA U BBIBOJA, CMEIICHUS,
pasfeneHust U paclpeesieHus] TIOTOKOB, TeIJIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE IPOIECCHl H
ABJICHUS B HUX. PHU3MUECKOEe U MaTeMaTHYeCKOe MOJICIMPOBAaHUE, ONpEIENICHHUEe U OCHOBHBIC
HOHATHUS, MX MECTO B HMHXXEHEPHO-XMMHUYECKHUX HCCIEOBaHUAX M pa3paborkax. HayuHbrit
METOJ WCCIENOBAaHUS W HM3yYCHHS IIPOIECCOB B XHUMHYECKOM PEAaKTOpe - MaTeMaTHYECKOe
MojenupoBanue. CucremMaTusalusi NPOLECCOB B XHMHYECKOM peakTope Mo MacmTaly ux
NPOTEKAHUS: XUMUYECKasl PeaKIrsl, XHMUIECKUH TPOIIECC B AJIEMEHTApHOM 00bhEeMeE, TPOIIECCH B
PEAKIIMOHHOM 3JIEMEHTE U B PEAKTOpE B LI€JIOM, — UX B3aUMOCBS3b M HepapXHUecKas CTPYKTypa
MaTeMaTHYECKOW MOJENH Tporecca B peaktope. [Ipumepsl cHCTEMBI MPOIECCOB B Pa3IMIHBIX
BUJAX XHUMHMYECKMX peakTopoB. CrTpykTypa u3zydaemoro Kypca. @DU3HKO-XUMHUYECKHE
3aKOHOMEPHOCTH XUMHUYECKUX TPEBPANICHUH — CTEXHOMETPUYECKHE, TePMOTUHAMUYECKHE,
KkrHeTHdeckue. [loka3zaTenmm XWMHYECKOTO TPEBPAIICHUST — CTETEeHb IPEBpAIleHHs], BBIXOJ
OpOAYKTa, HHTerpasbHas u auddepeHunanbHas CeNeKTUBHOCTH, CKOPOCTH pEakUuuu |
npeBpamieHust peareHToB. [lytn moBbimeHus 3QPEKTHBHOCTH XUMHUYECKUX TPEBPANICHUN Ha
OCHOBE 3HaHUS X PU3UKO-XUMHUYECKHX 3aKOHOMEPHOCTEH.

Mooynb 2. XuMAYECKHI POIIECC
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XUMHUYECKUH TPOIECC — B3aWMOJICHCTBHE XMMUYECKOTO MpEBpalleHus U (PU3MYECKHX
SBJICHUN TEpeHoca, B OCHOBHOM, Ha MOJEKYyJspHOM YypoBHe. Knaccudukanus XUMHYECKHX
IPOLECCOB M0 pa3IMYHbIM IPU3HAKaM —  XMMHUYECKUM (BHJ XMMMUYECKON peakLuu,
TEPMOJMHAMHYECKHUE XapaKTEPUCTUKH, CXeMma IMpeBpaleHuil), (a30BbIM (YUCIO U arperaTHOE
cocrosiHue (a3) U CTaMOHAPHOCTU. ['OMOTEHHBIN XMMHUYECKUH MpPOLECC, OINpeaeieHHe U
npuMepsl. BinsHHME XUMUYECKMX IPU3HAKOB M YCJIOBUH MPOTEKaHMsI IpoIecca Ha €ro
nokaszarenu. CrnocoObl  uHTeHcHUKanuu. [loHsATHE  ONTHUMalBbHOM  TeMIepaTypHO
nocienoBarenbHOCTU. ONTHMaIbHbIE TEMIEPAaTypHBIE MOCIEOBATEIBHOCTU U OOpaTUMBIX U
HEOOpaTUMBIX HK30- M JHAOTEPMUYECKUX IPOLECCOB. | eTeporeHHbI (HEKATaTUTHUECKUM)
XUMHUUYECKHMH Ipolecc, onpeaesieHne U npumepbl. CTpykTypa Ipoluecca U €ro COCTaBIISoLIIe
(cramuu). HaOmromaemass CKOpOCTh XHUMHYECKOro mpeBpamieHus. OO0macTu  (peKUMBbI)
IPOTEKaHusl Ipolecca, JUMUTUpPYIOIIas cTaaus. l'eTeporeHHbli XMMHUYECKHM mpouecc 'ras
(xkuakoctb) — TBepAoe". OOOCHOBaHKE, OCTPOCHHUE W aHAIM3 MAaTeMAaTUYECKOW MOJENd IS
peakiuii TopeHus (Moaens cxumaromascs cdepa') W TOMOXMMHUYECKOoW (Moaens c
HeB3auMozecTByoumm siapom"). Habmonaemast ckopocTh npeBpaileHus, BpeMsi peBpalieHus
U IyTU UHTEHCU(UKALMU JUIsl pa3IUYHbIX 00JIacTel HpoTekaHus mpouecca. [ eTeporeHHsbIi
XUMHUYECKHH Tporecc '"raz (KUAKOCTb) — KUIKOCTH". OOOCHOBaHME, MOCTPOCHHE U AHATU3
MaTemMaruueckoil Moxaenu. Habmiomaemass cKOpocTh mMpeBpallieHus W 00JacTh MPOTEKaHUS
nporecca. Ilytn wWHTeHCHM(UKAIMKU s Pa3MYHBIX PEXHMOB Tporecca. KaramuTudaeckuii
MpOLIeCC, OmpeAeNeHue, KiaccuuKanusi, npuMepbl. ['OMOT€HHBII W MHKpPOTE€TEepPOreHHBIN
KaTaJIUTHUYECKUE TPOIECChl, MX OO0IIee U OTIIMYUTENBHOE OT I'OMOTE€HHBIX M I'€TEPOre€HHBIX
XUMHYECKHX MpoleccoB. ['eTeporeHHblii KaTanu3 Ha TBepAoM Karanuzatope. OOOCHOBaHUE,
IIOCTPOCHHE U aHaJIM3 MaTeMaTUYeCKON MOJeNM Ha KaTaJIUTUYECKOW IIOBEPXHOCTHU U B
MOPUCTOM 3epHe KaTanuzaropa. Habmromaemasi CKOpOCTh MpeBpalleHus U 001acTh MPOTEKaHuUs
nporiecca. CTeneHb WCMONB30BaHUS BHYTpEHHEHW moBepxHOCTH. IlyTm wuHTeHCH]UKanum
KaTAIMTUYECKUX TMPOLIECCOB. BnusHue dABIEHMI TeruionepeHoca Ha TEeTePOreHHbI U
FeTepOreHHO-KaTaJIUTUUECKUNA TPOLIECCHI.

Mooynb 3. XuMUYECKUIA PEaKTop

Krnaccudukanus nporeccoB B peakTopax MO pa3IudHbIM MPU3HAKAM - BUJ XUMHUYECKOTO
npoliecca, OpraHu3alMs IOTOKOB peareHTOB (CXeMma JBHXXEHHS IOTOKOB peareHTOB dYepe3
peakTop, CTpPyKTypa IIOTOKOB B pEaKLHMOHHOMW 30HE), OpraHu3alus TEIUIOBBIX ITOTOKOB
(TerutoBOM pexHM, cxema TemjaooOMeHa), CcTaluoHapHOCTh mpouecca. OOOCHOBaHME H
MOCTPOCHHE MAaTEeMaTUYECKUX MOJIETH IPOLiecca B PeakTopax pa3jMYHOrO TUIA KaK CHCTEMBbI
YPaBHEHMI MaTepUaIbHOTO M TEIUIOBOro OaJlaHCOB HAa OCHOBE JIAHHBIX O CTPYKTYpe MOTOKa,
XUMHUUYECKHUX IPEBPALLEHUSAX, SIBICHUAX MEpEeHoca Tella W BELIECTBAa U UX B3aUMOJCHCTBHU.

Cuctematuzanst W Kilaccu(UKalus MaTeMaTHYEeCKUX OINUCAaHMHA IPOLECCOB B
peakropax. M3oTrepmMuueckre mponeccsl B XUMUYECKOM peakTope. BiusHue cTpyKTyphl IOTOKa
(uneambHOE CMEIIEHHWE U BBITECHEHHE), CTAallMOHAPHOCTH pexuma (MPOTOYHBIM U
NEepUOANYECKHI), TapaMEeTPOB U YCIIOBUM MPOTEKaHMs Ipolecca (TemrepaTypa, KOHIEHTpalus,
JlaBJieHUe, O0BbEM pEaKLMOHHOM 30HBI, BpeMs), BUAA XUMHUECKOW peakuuu (mpocras u
ClIOXHasi, oOpatuMas M HeoOpaTuMmasi) U €€ IapamMeTpoB (CTENEHb MPEBPAIICHUS, BBIXOJ
IPO/AYKTa, CEIEKTUBHOCTH Ipoliecca) Ha Mpo(uIM KOHLEHTpalMi M MoKa3aTenau Impolecca B
peaxTope.

OcHoBBI pacueTa nporecca B peakrope. CpaBHeHHE 3PPEeKTUBHOCTH pabOThl pEakTOPOB,
ONMCHIBAEMBIX PA3IMYHBIMH MOJEISIMH — HJI€aIbHOTO CMellleHusi U BhiTecHeHus. [Ipoiecchl B
peaKkTopax ¢ HeUACATbHBIMH PEXHMaMHU (OTIMYHBIMU OT PEXHUMOB HICATHHOIO CMEIIECHUS U
BbITECHEHHUs). Mojienu mporeccoB, 001acTU MX MPUMEHEHUS M COIMOCTABIIEHHWE C MOJEISIMU
"nneanpHbIX" npoueccoB.  Hemszorepmuyeckue mpomeccbl B XMUMHUYECKHMX — pEaKTOpax.
Opranuzanys TEIJIOBBIX IOTOKOB U PEXHMOB B XHMHUYECKHX peakTopax. Pacnpenenenue
TEMIEPATYPbl U KOHLIEHTPALMH (CTETIEHHW MPEBPALIEHUS) B PEAKTOPE B PEKUMaX HJICAIBHOIO
CMEIIIEHUS U BBITECHEHUS, alnadaTHueCKOM U C TEIIIO0OOMEHOM.
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Cesi3p  TemmepaTypbl M CTENEHH MpeBpalleHus B aauabdaTHYecKoM Ipoliecce.
ConocraBieHue ¢ U30TEPMUUECKUM PEKUMOM. UHCIIO U yCTOMYMBOCTD CTALlMOHAPHBIX PEKUMOB
B a11a0aTH4YEeCKOM PEaKTOpe HJICaIbHOTO CMELIECHNUSI.

ABTOTEpMUYECKUE PEAKTOPHI UACATBHOTO BHITCCHEHMUS.

Mooyns 4. 1IpoMbIILIEHHBIE XUMUYECKHE PEAKTOPBI

Ha  KOHKpeTHBIX  IpuMepax  INPEIMETHO  PAacCMaTpUBAOTCS  KOHCTPYKLHHU
IIPOMBILUIEHHBIX PEAKTOPOB I IIPOBEICHUS TOMOICHHBIX, FETEPOrE€HHBIX U KATAIUTUYECKUX
IPOILIECCOB — BBIOOP THIA peakTopa, 0COOEHHOCTH KOHCTPYKLHMH U pexumMa. PaccMmaTpuBaroTcs
0COOEHHOCTH Pa3HOBUHOCTEN KOHCTPYKIIMI pEaKTOPOB NpU peasin3allui OJHOTUIIHBIX peaKIui

4. O0beM y4eOHOI TUCUHMIIIIHHbBI

Buabl yuedHoii padoThI B 3E B axanem.
yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4 144
KonraktHas pa6ora (KP): 2 72,4
Jlexmn (Jlek) 1 36
[Tpaktuyeckue 3anstus (I13) 1 36
CamocrositeabHasi padora (CP): 1 36
KoHnTakTHas camocTosTenpHas pabora 0.95 0,4
CaMocToATeIbHOE U3YUYCHHE PA3/CNIOB IUCIUTUIMHBI ’ 9,6
Buj KOHTpoOJIs: IK3aMeH 1 35,6
Buabl yueOHoii padoTnl B 3E B actp. yacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 4 108
KonraktHas padora (KP): 2 54,3
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) 1 27
CamocrositesbHas padora (CP): 1 27
KonTtakTHas camocTosiTenbHas paboTta 0.95 0,3
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI ' 6,45
Buna xkouTpoJisi: 3k3amMeH 1 26,7

«XuMHYecKHe OCHOBBI Onosioruyeckux nmpoueccon» (b1.5.22)

1. Heab AUCHMIUIMHBI — TpUOOpETEHHE CTYACHTAaMH OCHOB 3HAHHH O XUMHUYECKUX
npoueccax, MPOTEKAIMX B JKUBBIX KJIETKaX M O MOJEKYISIPHBIX MeXaHH3Max
CYILLIECTBOBAHMS JKUBBIX OPraHU3MOB

2. B pe3yabTaTe M3yueHHs TUCHHUIIMHBI 00YUYAIOLIUIACS MO MPOrpaMMe crienuaJnuTeTa
JOJIZKeH:

OO6nanath cneayrOIMMUMH KOMIETEHITUSIMHU:

—  CIOCOOHOCTHIO K a0CTPaKTHOMY MBIIUICHHIO, aHau3y, cuHTe3y (OK-1);

— CIIOCOOHOCTBIO BOCHPHUHUMATh, pa3BUBaThb U HCMOJIb30BAaTh TEOPETUYECKUE OCHOBBI
TPAaJUIMOHHBIX U HOBBIX pa3leiioB XMMUHU TMPU pEIIeHUH MpOo(hecCHOHANbHBIX 33134
(OIIK-1);

— BIQJEHUEM HOPMAaMU TEXHMKM O€30IaCHOCTM M YMEHHMEM pealu3oBaTb HX B
7a00paTOPHBIX U TexXHOMoruueckux ycnosusx (OITK-6);

— BIJIaJICHUEM CHCTEMOUN (pyHIaMEHTAIbHBIX XUMHUYECKUX MMOHATHI U METOI0JIOTMYECKUX
aCIIeKTOB XMMUH, (OpMaMH U MeToaMu HayyHoro no3Hanus (I1K-3).

3namy:
— CTpPOEHHE OCHOBHBIX KJIACCOB OMOMOJIEKYII, MX Ba)KHEHININE MPEBPALICHUs U POJIb B
(YHKIMOHMPOBAHUU  JKUBBIX  OPraHU3MOB; OCHOBHBIE  KaTaOOJMYECKHE U
aHa0oIMYeCKre IPOLECCH, MPOTEKAIOIINE B )KUBBIX KIJIETKaX.
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— OCHOBBI TeOopuu (HEPMEHTATHBHOTO KaTajlu3a W MPEICTaBICHUSMH O crocobax
peryasuu OMOXMMHUYECKHUX MPOLIECCOB.

Ymemn:

— HCMOJb30BaTh COBPEMCHHBIC OHOXMMHUYCCKHE W MOJICKYJIIPHO-TCHETHUCCKHE
METOJIbl, B PEHICHHUH XHWMHKO-TEXHOJOTHYCCKUX, HHKCHEPHO-IKOJOTUYCCKUX H
COILIMAIIBHBIX TPOOJIEM.

Bnaoemw:

— HaBBIKAMH pabOThI ¢ OMOJIOTUIECKIMH 00bEKTaMH;

—  (UBHYECKUMH U XUMHYECKUMU METOJaMHU BBIJCICHUS OUOIOTUYECCKU-aKTUBHBIX
COCTMHEHUH U3 PACTUTEIHHBIX U )KUBOTHBIX KJIETOK;

— MeToJaMH paszesieHus: OelKOB U HYKJICMHOBBIX KHUCJIOT, a TAK)XKE ONPEACTCHUS UX
COJIep’)KaHusl B BOJHBIX PAcTBOpax, a TaKKe METOJaMU HJECHTU(DUKALUU U
KOJIMYECTBEHHOT'O OIPEECIICHNUS;

—  ($U3BUKO-XUMHYECKUMU METOJIaMU aHaym3a MOJIEKYJIIPHO-MaCCOBBIX
XapaKTePUCTUK OMOMOIUMEPOB.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

Beenenue. [Ipeamer 6moxumuu. OCHOBHBIE MMOJIOKEHUS HUTONOTUHU. [IpOKapHOTHI U SYKapUOTHI.
KieTounblie opraHesuibl, iX CTPOSHHUE U (DYHKITUH.

Mooy 1.
AmuHokucinotrel U Oenku. IlentumHas cBsizsb U €€ ocoOeHHocTH. llepBuyHas, BTOpUYHAs,
TpeTHuyHass M YeTBEepTUYHAs CTPYKTyphl Oenka. Knaccudukanus OenkoB. @DepMEHTHI.
OcobenHocTr cTpoeHus (HepMEHTOB M MEXaHU3MbI OMokarann3a. KnHetnka MoHOCyOCTpaTHOM
dbepMeHTaTUBHOI peakiuu, ypaBHeHne Muxasnuca-MenteH. Homenknarypa u kinaccuduxanus
(bepMEeHTOB.

Mooy 2.
KodepMeHTHI 1 BUTAMHHBI, CTPOCHHE BUTAMUHOB M KODEPMEHTOB, UX POJIb B ()SPMEHTATUBHBIX
peakiusx U B 0OMEeHHbIX mporieccax. Knaccudukamus, onoxumuueckue QpyHKuuu u Hanboiee
Ba)KHbIE PEAKIUH YITIEBOIOB.

Mooyns 3.
Monocaxapuisl, AUcaxapubl U IOJUcCaxXapHbl.

Mooyns 4.
Jlununer. CtpykTypa, Kiaccupukauus MU Ouoxumudeckue GYHKIUM JUNUI0B. KHUpHBIE
kucnoTel. CTpOeHHE U CBOMCTBA KJIIETOUHBIX MEMOpaH. DHKO3aHOUIbI.

Mooynwb 5.
HyxnenHoBbie kucnoThl. OYHKIMH JE30KCUPUOOHYKIEMHOBBIX U pUOOHYKIEMHOBBIEX KHUCIOT U
MIPUHIIAITEI KX CTPYKTYPHOM OpraHW3aIiy.

Mooyns 6.
Monekynsipaass Ouosnorus Peakuuu MaTpUYHOTO CHHTE3a: PEIUIMKAIUSA, TPAHCKPHUIILINS,
TpaHcsAus. ['eHeTHueckuii KoJl 1 ero 0COOEHHOCTH. BHOTeXHOIOTHS 1 TeHHas! HHXKEHEPHUSL.

Mooynb 7.
Metabonmu3sm u obmeHn BemiecTB. [loHsTHE 0 MeTabonu3Me U METa0ONUYECKUX MYTSX.
KaraGonmu3m n anabonm3m. JHepreTuueckiue OMOXUMUYECKUE UKIBI. MeTaboIn3M YIIIEeBOIOB.
'mukomu3. JlekapOOKCHMIMpPOBaHHE MUPOBUHOTPAJAHON KHUCIOTHL. MeTabonu3mM JTUIHIOB.
XpaHeHue U pacuerieHue xupoB. [{ukn modeBuHbl. [{uka mTMMOHHON KUCIOTHL. OpraHu3anus
neixatenbHoOl  1enu.  OxucnurensHoe  QochopunupoBanue. OkucleHHEe W OMOCHHTE3
HACBIIIEHHBIX KUCJIOT. MeTabonu3m O0eIKoB 1 aMUHOKHUCIIOT.

Mooyns 8.
Perynmammst Ouoxummdeckux mporieccoB. buoperynstopel, kiaaccuuKaius: TOPMOHBI U
HelipoMeanaTopbl. MexaHU3MBbI IeHCTBUS TOPMOHOB

4. O0beM y4eOHOI TUCUHMIIIIMHBI

B akagem.

Buabl yuedHoii padoThI B 3E qacax
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OO01masi TPYA0eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 5 180
KonTaktHas padora (KP): 3 108,2
Jlexmn (Jlek) 1 36
[Ipaktuueckue 3austus (I113) 1,5 o4
JlaGopaTtopHsbie 3ansatus (J1ab) 0,5 18
CamocrositesasHas padora (CP): 2 71,8
KoHTtakTHas camocTosiTenbHas paboTa 05 0,2
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI ' 17,8
Bua KoOHTpOJIA: 32a4€T - -
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 5 135
KonraktHas pa6ora (KP): 3 81,15
Jlexuun (Jlek) 1 27
ITpaxtrueckue 3ansatus (I13) 1,5 40,5
Jlaboparopusbie 3ansTus (J1ad) 0,5 13,5
CamocrositesbHasi padora (CP): 2 53,85
KonTtakTHas camocrosTenbHas pabora 05 0,15
CamocTosTeTbHOE H3YYCHUE PA3/IeNIOB TUCIIUILIHHEI ’ 13,35
Bua koHTpOJIA: 32a4éT - -

«Koamonanast xumus» (b1.5.23)

1. Heap AUCHUIIMHBI — COCTOMT B MPHOOPETEHUHU CHEIHAIMCTAMH 3HAHUH, YMEHUH,
BJIaJICHUH U B JOPMHUPOBAHUN KOMIETEHLIUI B 00JaCTH KOJUIOMIHOW XUMUU

2. B pe3yabTaTe M3y4yeHHs TMCHHUIIMHBI 00YUYaIOLIUIiCs 10 MporpaMMe crenHajuTeTa
JOJIZKEH:

O6nanath cneAyrOIMMUMH KOMIETEHIIUSIMHU:

—  CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHau3y, cuHte3y (OK-1);

— CIIOCOOHOCTBIO BOCHPHUHUMATh, pa3BUBaThb U HCIOJIb30BaTh TEOPETUYECKHE OCHOBBI
TPAJUIIMOHHBIX M HOBBIX pa3elioB XMMHHU NPU PEIIeHUH MpOo(hecCHOHAIBHBIX 3a/1au
(OIIK-1);

— BIAQJEHUEM  HaBbIKAMM  XMMHUYECKOTO  JKCIIEPUMEHTa,  CHUHTETUYECKUMH U
AQHAJTUTUYECKUMHM METOJaMHU TIOJIyYeHHMs] M MCCIEJOBAaHUS XUMHMUYECKUX BELIECTB U
peaknuii (OI1K-2);

— CIIOCOOHOCTBIO NMPHUMEHATh OCHOBHBIE €CTECTBEHHOHAyUYHBIE 3aKOHBI MPU OOCYXIAEHUU
noy4eHHbIX pe3ynbTatoB ([1K-4).

3namo:

— OCHOBOIIOJIAraloIUe MPEJCTABICHUS U 3aKOHOMEPHOCTH KOJIJIOMAHOM XMMUU KaK HayKH
0 TTOBEPXHOCTHBIX SIBIICHUSX U TUCTIEPCHBIX CHCTEMAX;

— OCHOBHBIE TIOHATHS U COOTHOILIEHUS TEPMOIMHAMUKY ITOBEPXHOCTHBIX SIBICHUM;

— MeEXaHU3MbI (POPMUPOBAHUS U CTPYKTYPY MOBEPXHOCTHOT'O CIIOS;

—  OCHOBBI MJIEKTPOKUHETHUYECKHUX SBJICHUI BOJIM3M rpaHul] pasziena ¢as;

— METOJbl HCCIEJOBAHUS CTPYKTYPHO-MEXaHMUYECKUX, PEOJIOTMYECKMX U ONTUYECKHUX
CBOWCTB JIUCHIEPCHBIX CUCTEM;

— MEXaHW3MBbI YCTOMUMBOCTH M KOATYIISIIUHU TUCTIEPCHBIX CUCTEM.

Ymemo:

IIPOBOAUTH pPacueThl C MCIOIb30BAHUEM OCHOBHBIX COOTHOIIEHHUH TEPMOJINHAMUKH
MMOBEPXHOCTHBIX SIBJIEHUI U pacueThl OCHOBHBIX XapaKTEPUCTHUK JAUCIIEPCHBIX CUCTEM;
paccuuThIBaTh SHEPreTUUYECKHE MapaMeTphl aJcopoLny;

MIPOTHO3UPOBATh BJIMSHUE paA3IMYHBIX ()AKTOPOB HA IOBEPXHOCTHOE HATSDKEHUE U
MIOBEPXHOCTHYIO SHEPTHUIO;
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—  OIpEenesATh 3HaK 3apsaia KOJUIOMIAHBIX YACTHLL,
— 0000mars 1 00pabaThIBaTh SKCHEPUMEHTATHHYIO MH(POPMALIUIO B BHAC JaOOpPaTOPHBIX
OTYETOB.
Bnaoempw:

METOJaMU M3MEPEHHs IOBEPXHOCTHOIO HATSHKEHMS, KpPaeBOIO YIJIA, BEINYUHBI

ancopOLMM U  YAEIbHOM IOBEPXHOCTH, BA3KOCTH, KPUTHUECKOW KOHLEHTpaLUU

MUIIEIUI000Pa30BaHUsl, HIEKTPOKUHETHUECKOTO MOTEHIINANIA,

METOJlaMHU IIPOBEIEHUS JIHUCIEPCHOHHOIO aHAJIN3d, CHHTE3a AWUCIEPCHBIX CHUCTEM U

OLICHKH UX arperaTUBHOW yCTOMYMBOCTH;

MeToAaMu 6e30macHoil paboThl ¢ (PU3UKO-XUMUYECKUMU MPHOOpaMu U 000pyI0BaHUEM;

METOAAMHU BBIIIOJHEHUS HEOOXOIUMBIX (U3UKO-XUMHUECKUX PACUYETOB B KOJUIOMIHOU

XUMHH, ODKCIEPUMEHTOB C IPUMEHEHHEM COOTBETCTBYIOLIUMX METOJUK, CPEICTB

U3MepeHui 1 1a00paTOpPHOro 000py10BaHHUS.

3. Kparkoe coaep:kanue TUCHUIIAHBI

Mooy 1. Beeoenue 6 KOAMOUOHYIO XUMUIO U PUSUKO-XUMUYUECKYIO MEXAHUKY.

KomnonnHas xumusi — Hayka O JUCIEPCHBIX CUCTEMAaxX U MOBEPXHOCTHBIX SIBJCHMSIX B
Hux. Ilpenmer komnmoupgHoW xumuu. DyHIaMEHTaJIbHbIE OCOOEHHOCTH YJIBTPaIUCIEPCHOIO
(KOJUIOMIHOr0) COCTOSIHUSL BellecTBa. MecTo KOJJIOMJIHOM XHMMHU B OOIIEH cHUcTEME Hayk.
[Tpru3Haku 0OBEKTOB KOJUIOMIHOW XMMMHU: FE€TEPOreHHOCTh U JucrepcHOCTh. KonndyecTBeHHbIE
XapaKTEepUCTUKU  JMUCIIEPCHOCTH:  yJelbHas  I[OBEPXHOCTb, KpPUBHU3HA  IIOBEPXHOCTH,
nucriepcHocTs. Knaccugukanuss AuCHepcHBIX CUCTEM IO pa3Mepy YacTHL, IO arperaTHoMy
COCTOSSHUI0O W IO B3aUMOJEWUCTBHUIO JHUCIEpPCHOM (a3bl W JAUCIEPCHOHHOM  cpejpbl,
Kkiaccuukanus CBOOOJHO- M CBA3HOJAMUCIEPCHBIX cHCTeM. JImodoOHbie ¥ nHOdHIbHBIC
cuctembl. Posib OBEPXHOCTHBIX SIBJIEHUN W JUCHEPCHBIX CHUCTEM B IPHUPOJE U XUMHUYECKOU
TEXHOJIOTUH. 3HaYeHUE KOJUIOMIHOW XUMHUH B PAa3BUTUU OHMOJOTMYECKUX, T€OJOTUUYECKUX HAYK,
[IOYBOBECHMSI, MEULHBI.

Mooyne 2. Tepmoounamuxa nogepxHoOCmMHbIX s81EeHUM.

OCHOBBI TEPMOJMHAMUKH TOBEPXHOCTHOrO cyosi. OCHOBHBIE OTJIMYHSA CBOMCTB
MIOBEPXHOCTHOTO CJIOSI OT CBOHCTB 00beMHBIX (a3. CrocoObl ONMUCAHUS TEPMOAMHAMUKHU
MOBEPXHOCTHBIX SIBJIEHUH. MeToa n30bITOuHBIX BelinunH [ nb66ca. Paznenstonias moBepxHOCTh U
IOBEPXHOCTh pa3pbiBa. [loBepXHOCTHAs SHEPrUs B 000OIIEHHOM ypaBHEHUHU MIEPBOTO U BTOPOTO
Hayajn TepMoAuHaMuKH. llpupona B3aumoaecTByOUMX (a3 M MOBEPXHOCTHOE HATSKEHUE.
[ToBepxHOCTHOE HAaTsKEHHE — Mepa sHepruu ['mbOca mex(dazHOM MOBEPXHOCTH. YpaBHEHHE
['nG6ca-I'enpMronpua 111 BHYTpEHHEH (TOJHOM) SHEPruM MOBEPXHOCTHOro cios. Temsora
o0pa3oBaHUsl  €IMHMIBI  TOBEPXHOCTH.  3aBHCUMOCTh  DHEPreTHUECKUX  IapaMeTpoB
MOBEPXHOCTHOTO CJI0SI OT TEMITEPATypBhI.

Mooyne 3. Cmauusanue u KanuiiapHvie A61eHUs.

Anre3uss u koresus. Ilpupona cun B3auMoAeMcTBHS TpU aare3sud. AAre3noHHOE
COCIMHEHUE M €ro XapaKTEpPUCTUKU. XapakTep MW YCIOBHs pa3pylIEHUs aIre3HOHHOrO
coenquHeHusi. CmaunBanue u KpaeBoil yroiy. 3akoH FOnra. Csi3p pabOThl aaAre3uu ¢ KpaeBbIM
yrinom (ypaBHenue [lronpe-lOnra). JlmodunbHble n nnodoOHBIE MOBEpXHOCTU. M3mepeHue
KpaeBoro yrija. DakTopbl, BIMSIONIME HAa YCTAHOBJIEHHE pPAaBHOBECHUS INPU CMauyMBaHUU.
I'ucrepesuc kpaesoro yria. Biusaue ITAB, TemnepaTypsl U I€pOXOBAaTOCTH NOBEPXHOCTH Ha
CMauMBaHME. YCJOBHS pacTeKaHus XuAkocTed. MexdazHoe HaTSHKEHHE Ha TpaHUIE MEXIy
B3aMMHO-HACBHIIIEHHBIMU JKUJIKOCTSIMM M TpaBuio AHTOHOBa. V30upartenbHOEe CMadMBaHUE.
IIpakTnueckoe 3HadyeHWe aAre3ud W cMaduBaHusa. @uoranusa. MakpOCKONMMYECKUH U
MHUKPOCKONIMYECKH KpaeBble yribl. [lepexonHas 30Ha MeXIy OOBEMHOM >KHIKOCTBIO U
cMaunBarome 1ieHko. Teopuss @PpymrmnHa — JlepsruHa. CMauuMBaHHWE TIOPUCTBIX U
reTeporeHHbIX noBepxHocTeil. YpaBHenue Kaccu. OneHka cocTOSIHMS TOBEPXHOCTH MAaT€pHalIOB
[0 M3MEPEHUsM CMadyMBaHUs M pacTekaHus. [IpruMeHeHne HAHOKOMITO3UTHBIX MOKPBITUH AJs
ynpaBieHus: cMauuBaHueM. ['uapopoOHOCTs U cynepruipooOHOCTh B MPUPOJIE U B TEXHHUKE.
CMauuBaHuEe IIEPOXOBATHIX IOBEPXHOCTEH. ['OMOreHHBIH U TETEPOreHHBIH  PEKUMBbI
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cmauuBaHus. YpaBHeHHe Kaccu-bakcrepa. TekcTypupoBaHHE MOBEPXHOCTH ISl YIPAaBJIECHUS
CMauMBaHHEM. MeTo/bl OyUeHUs! TEKCTYPHUPOBAHHBIX MOBEpXHOCTEeH. [ napododHbIe areHThlI.
[Tpumepsl  TPUPOAHBIX  CymepruapoGoOHBIX  MOBEepXHOCTEH. OOmacTH  mpUMEHEHUS
ruapodOOHBIX U CyNepruapohOOHBIX MATEPHAIIOB.

Mooyns 4. Aocopbyuonnvle si8nenus.

Ompenenenue ancopbumn. DyHaameHTanbHOE aJCOPOIMOHHOE YypaBHeHHE [HnOOca
(cBsI3b IOBEPXHOCTHOTO HATSDKEHUS C XHMHUYECKUM TMOTEHIIHAIOM). | mOOCcoBCKast (M30bITOUHAS)
afacopOmus.  YpaHeHusi ['uG6ca-/{rorema. Kiaccudukanmuss MexaHU3MOB — ajacopOnuu
(pusmyeckass  amcopOuusi, XemocopOIuss ¥  HWOHOOOMeHHas  aacopOmus). Ilpupona
aacopOunoHHBIX cril. OcOOEHHOCTH COCTaBISIIOIIMX cuil BaH-aep-Baanbca (OpHeHTalMOHHBIX,
WHIYKIIMOHHBIX U JUCIEPCUOHHBIX) MPHU aACOPOIMU. YpaBHEHUE AJI MOTEHIHUATBHON YHEPTUU
B3aMMOJICHCTBHS aToMa (MOJIEKYJIbI) C TOBEPXHOCTHIO Teja Mpu afacopOuun. AacopOuus razoB u
apoB Ha OJIHOPOJHON MOBEPXHOCTH. Y PaBHEHHUE MOHOMOJIEKYISAPHOH afcopOun Jlenrmoopa u
ero a"anmu3. OmnpeneneHWe KOHCTAaHT YypaBHeHus. YpaBHenue ODpeitnpiuxa. Teopus
nonuMolieKyisipaoit afgcopounu bBOT. Omnpenenenue yaenbHOW moBepxHOCcTH MertoioM bOT.
Otmuuus usnueckoit aacopOuuu oT xemocopouuu. Pacuer TepMoIHAMUYECKUX MapaMETPOB
aacopbuuu. HWaTerpanmpHas u guddepeHnuanbHas (aacopOIMOHHBI TOTCHIMAN) pPabOTHI
azicopOIMu; MHTErpagbHas U quddepeHnanbHas SHTPOIHUS U SHTAIBIHUS (TEIJI0Ta) aacopOIun
U CMaYMBaHHS HA DHEPreTHYECKH OJHOPOJIHOW M HEOTHOPOJHOHN MOBEPXHOCTIX. AjcopOmus
ra3oB M MapoB Ha TMOPHUCTBHIX Marepuanax. KonnuecTBEHHbIE XapaKTEPUCTUKH IMOPHUCTHIX
Marepuanos. Teopus KanwuIpHON KoHAeHcauun. KannuisapHO-KOHAEHCAMOHHBIN THCTEPE3HC.
Pacuer wunTerpanbHOM u auddepeHinanbHON KPUBBIX paclpeaenceHuss o0bema Mop IO
pasmepam. OCcoOEHHOCTH a1cOpOIMKM HA MUKPOIIOPUCTHIX Marepuanax. [loTeHuanpHas Teopus
[Tonsiau. AncopOUMOHHBIN MOTEHIMAN. XapaKTepUCTHUECKas KpuBas afcopOLIUU.

Mooynw 5. Ilogepxnocmuo-akmuensie geuyecmaa.

[ToBepxHOCTHAasE AaKTUBHOCTH BemlecTB. [loBepXHOCTHO-aKTHBHBIC, IOBEPXHOCTHO-
WHAKTUBHBIC BEIIECTBA Ha pa3HBIX Mex(pasHbIX TpaHunax. OOmas XapakTepucTHKa |
kinaccudukanus [TAB. CsoiictBa BogubiXx pactBopoB [IAB. Munemioo6pazoBanue. OreHka
muuieHbIX  cBoiicTB IIAB. T'mapodwmnsno-nmunodpwmnsneni 6amanc (I'JIB), ruppodunbHO-
0Ne0(pMIbHOE COOTHOIIEHHE W HX ompeaeneHus. ['uapodoOHbIe B3aMMOICHCTBHS B BOTHBIX
pactBopax [TAB. DuTponwmiitHas mpupoaa MHIIEIII000pa3oBaHus B BOJAHOUM cpene. dakTopsl,
BIUSIONIME HA KPUTHUYECKYI0 KOHIeHTpanuio wmuiemiooopazoBanus (KKM). Mertomabt
onpenenenus KKM. O6pa3oBanue mures1 B HeBOAHOM cpene (oOparHbix mwuiest). [Ipupona
CHWJI TPH MHIEIUI000pa30BaHUM B YIIEBOAOPOAHON cpene. OCHOBHbIE (aKTOPHI MOIOIIETO
nevictBust B BomHOM u HeBoaHou cpene. Cmecu UITAB u HITAB. buopasnmaraemocts u
TokcuuHOCTh [TAB.

Mooy 6. KonnouoHvie u oucnepchvie cucmemoi.

[ToBepXHOCTHBIE CHJIBI U arperaTuBHAas YCTOWYMBOCTH IUCHEPCHBIX cucTeM. OOmue
BOIIPOCHl  YCTOMYMBOCTU  JUCTEPCHBIX cucTeM. CeauMeHTallMOHHAss W arperatuBHas
ycroiunBocTu cucteM. JInodunpable U THO(GOOHBIE CUCTEMBI: CAaMOTIPOU3BOIBLHOE 00pa3oBaHue
OJIHUX W HEOOXOIUMOCTh cTabunu3anuu 1pyrux. Kputepuili IHMOPUIBHOCTH CHCTEM IO
Peounnepy—Illykuny. PactBopsl kommomanbix [IAB m BMC kak nuoduiabHbIE CHUCTEMBI.
[Tpouecchl B AMCIEPCHBIX CUCTEMaX, OOYCIIOBJIEHHBbIE arperaTMBHOW HEYCTOWYMBOCTBHIO:
M30TEpPMUYECKas MIePEroHKa, KoalecleHus, koarysmus. [Tomyuenue muodoOHBIX AUCTIEPCHBIX
cucteM. MeTonbl nucrieprupoBanus. YpaBHeHue PeOunmepa s paGoThl AUCTIEPTHPOBAHUS.
OU3NKO-XUMHUYECKOE IUCTIEPTUPOBAHUE OCAJKOB (MenTu3anus). ['oMoreHHas U reTeporeHHas
KOHJeHcauusa. MeTtacTaOuibHOE COCTOSIHME. DHeprusi oOpa3oBaHHUs 3apojiblllia HOBOU (has3bl,
KPUTHYECKHI paauyc 3apojbimia. [[Be cragum oOpa3oBaHus HOBOW (a3wl (Teopus [ubOca-
®donbpmepa) — Hykieanus (3aponpiieoOpa3zoBaHne) ©  pocT dYacTull. CBs3b KHHETHKHU
oOpa3oBaHus HOBOU (Da3bl ¢ MepechIieHHeM. YTIPaBJICHUE TUCIEPCHOCTHIO MPU TOMOTEHHOM
KoHJeHcanuu. [IpuMepsl TIONYYeHHS JUCIEPCHBIX CHCTEM MeToJaMHu (U3UYECKON U
XUMHUYECKON KoHJeHcalni. Kunetnka xoarynsiuu TnoQoOHBIX cucTeM. beicTpas u MeaeHHas
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koarymsiuust. Kunetnka koarynsauuu 1no CMOIyXOBCKOMY. YpaBHEHHE CKOPOCTH KOAryJssiluu,
KOHCTAaHTa CKOPOCTH M BpEMs MOJOBHHHOM KOAryJsiliMU. 3aBUCHUMOCTh YHCIIA YACTHUI] Pa3HOIO
nopsiika OT BpPEMEHU. ATrperaTuBHas yCTOMYMBOCTH JHO(GOOHBIX cucTteM. DaKTOpbI
ycToiunBocTr JMOGoOHBIX cucteM. OcHOBHBIC mojoxkeHus: Teopun JIJIDO. PackinanBaromiee
JIABJICHUE M €0 COCTABIISAIONINE: MOJICKYIISIPHAs, JIEKTPOCTAaTUYECKasA, CTPYKTYpHasi, (POHOHHAS,
cTepUyYecKas. YpaBHEHUE IS PACKIMHUBAIOIIETO JABJICHUS U SHEPIHM 3JIEKTPOCTATUYECKOTO
OTTAJIKMBAHUS TPU B3aMMOJEHCTBHM CJIa003apsHKEHHBIX IOBEPXHOCTEH. YpaBHEHUE s
SHEPruu MPUTSHKEHUS MexIy dactunamu. OOmiee ypaBHEHUE [UIsl SHEPTUU B3aUMOJICHCTBUS
JUCIEPCHBIX  YaCTHULL. [loTeHumanbHple  KpUBBIE B3aMMOJEMCTBUSI ~ YacTHL B
HMOHOCTAaOMITM3MPOBAHHBIX AUCIIEPCHBIX cucTemax. [loreHnuanbHbiil 0apbep U ero 3aBUCUMOCTD
oT TOoNmUHBl Jud¢y3Horo cuos. Koarymsuus B NEpBUYHOM U BTOPUYHOM MHUHUMYMaXx.
DJIEKTPONUTHAS KOAryJiAlMs; HEUTpaIu3alMOHHAs M KOHILIEHTpauMOHHas koarymsuuu. [lopor
koaryssiuuu. [Ipasuno lyneue-I'apau (3axon Jepsiruna). Koarynsiust cMecsMu 3J€KTPOJIUTOB.

Mooyns 7. DnekmponosepxHocmmoie A6j1eHUS 8 OUCNEPCHBIX CUCTEMAX.

OO6pazoBanue paBoitHOro Anekrpudeckoro cnost ([ADC). CooTHOIICHUS MEXAY
JNEKTPUYECKUM TOTEHIIMAJIOM M TOBEPXHOCTHBIM HaTshDkeHueM (ypaBHeHue Jlunmmana).
DNeKTpOKANMMWLISIpHbIE KpuBbIe U ompeneneHue mnapamerpoB [I9C mo stum kpuBbiM. OOmiue
npencraBienust o Teopusix crpoenus [IIC. Ypasuenue Ilyaccona-bonbsimana ans auddysHoi
yactu [19C u ero pemenue. YpasHenue ['yu-Uenmena. Tommuna nugdy3HOroO cios U BIUSHUE
Ha Hee pasnuuHbix (axTopoB. Emkxocts [DC. J[BOHHOI 31eKTpUYECKUN CIOM MO TEOpUH
Hrepna, mepesapsinka moBepxHocTH. [Ipumepsr obOpazoBanus JIDC. DneKTpOKHMHETHYECKHE
ABIICHUS. OJEKTPOKMHETUYECKHI TMOTEHIMal W BIMSHUE HA HEro pa3luYHbIX (PAKTOPOB.
VpaBaenue I'enbmronbua-CMOIyXOBCKOIO — JUIsl  3JEKTPOOCMOca W 3JeKTpodopesa.
[IpakTHueckoe UCIoIb30BaHUE FIEKTPOKUHETUYECKUX SBJICHUMN.

Mooy 8. Peonocuueckue ceoticmea OUCnepcHuIX CUCHEM.

CrtpykrypooOpa3oBaHue B JUCHEPCHBIX cucTeMax. @DopMHpOBaHUE CTPYKTYp B
pPa3IUYHBIX JIUCHEPCHBIX cHUCTeMax (HAHOCHCTEMax) Kak 4YacTHBIA ciy4aill KoaryJsluu.
KoarynsllMOHHO-TUKCOTPOIIHBIE U KOHJAEHCAMOHHO-KPUCTAIUIM3ALMOHHBIE  CTPYKTYpHI;
B3alMHBbIE TIepexo/ipl. Teopus CTpyKTypooOpa30BaHUs — OCHOBA MOJyUYEHHUSI HOBBIX MaTepUAJIOB.
Tunbl ¥ TPOYHOCTH KOHTAKTOB MEXKJYy 4YacTULIAMU B CTPYKTYPHUPOBAHHBIX JUCIEPCHBIX
cucremax. BnusHue nucnepcuoHHoM cpenbl, [IAB W 3l€KTpOIMTOB HAa CUJIbI CUEIJICHHS B
KOHTaKTax. Peonormdeckuii MeTo[ MCCIeI0BaHUS JUCHEPCHBIX cucTeM. OCHOBHBIE IOHATHS.
Peonornueckue nmapamerpsl. Peonorunueckue monenu (I'yka, Cen-Benana—Kynona, HeioroHa,
KenpBuHa u MakcBenna). [IpuHIHMIBI MOAENMPOBAHHS PEOTOTUYECKUX CBOMCTB  Tell.
Yrpyrossizkoe, BS3KOYIPYyroe, BsA3KOIUIaCTHUECKOe Teia. Bpems penakcanuu HanpsokeHUs U
nedopmaruu. Knaccudukaius TUCHEPCHBIX CUCTEM MO CTPYKTYPHO-MEXaHUYECKHM CBOMCTBAM.
HbloTOHOBCKME UM HEHBIOTOHOBCKHE KHMIKOCTH. [lceBmomyiacTudeckue W JUIIaTaHTHBIE
JKUJIKOCTU. MeTOoabl H3MEPEeHHUs] BS3KOCTH. BSA3KOCTh JKHUIKHMX arperaTMBHO YCTOMYMBBIX
JUCIEPCHBIX CHUCTeM. YpaBHeHue OWHmTelWHa. YpaBHeHus Illraynunrepa, Mapxka-Kyna-
XayBuHKa W XarruHca JJid  pacTBOpPOB  MOJMMEPOB. Peonormyeckue  CBOMCTBa
CTPYKTYPUPOBAHHBIX JKUIKOOOPA3HBIX U TBEPILOOOPA3HBIX CUCTEM. TUIIMYHbIE KPUBbIE TEUEHUSI.
XapaKTepUCTUKU MPOYHOCTU CTPYKTYpbl. 3aBUCUMOCTH BSI3KOCTH OT HANpPsDKEHUS! CJIIBHra.
[Tomnast peomormueckass KpuBas. lenu (CTymHHM), CHHEpPE3HUC. 30Jb-T€Ib TEXHOJOTHUS
HEOPraHMYECKUX MaTepHajoB Kak KOHTPOJIMPYEMBIH TIepexoJl OT CBOOOJHOAMCIEPCHOM
CHCTEMBI (30J151) K CBSI3HOJUCTIEPCHOM (TEIII0) U MaTepuay.

Mooy 9. Quzuxoxumus paspyulenus meepovix mei.

[IpenMer GpU3HKO-XMMHYECKONH MEXaHUKH pa3pyLICHHs] MaTepUaIoB KaK COCTABJIAIOIIEH
TEXHOJIOTMYECKHUX IpOLEcCOB. PoOJIb TNOBEPXHOCTHBIX SBJICHUW B MEXAHUKE Ppa3pyLICHUS.
OtkpeiTue 3 dexra ancopOrOHHOTO MOHWKeHUs npouHocT (3¢ dekt Pebunaepa). Xpymnkoe u
KBa3uXpymnkoe paspymieHue MarepuanoB. Dopmynsl ['puddurca u Hpsuna-OpopaHa.
Tepmoaunamuueckass TpakToBka 3¢dexkra Pebunaepa. CoBpeMeHHbIE NPEICTABICHUS O
MEXaHHM3MaX pa3pyIIeHHs] TBEPIbIX Tl B KOHTAKTE C aJCOPOIMOHHO-AaKTUBHBIMU CPEIaMHU.
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JlucinokanmoHHBIE CIIEHApPUHM pa3pylIeHUs KPUCTAUIMUECKUX MaTepuanoB. Pazpyienue
MOJIMKPUCTAIZIOB M aMOpP(HBIX TBepAbIX Tel. JKuAKOMeTauInyecKoe OXpyHurBaHUE.
Pa3pymienne MatepuanoB ¢ MOHHBIMU U KOBaJIEHTHBIMH CBs3sIMU. OCHOBHBIE 3aKOHOMEPHOCTHU
KMHETUKU pPAa3pyIIeHUsT TBEPABIX TEI B KOHTAKTE C aJCOPOIMOHHO-aKTUBHBIMHU CPEIaMHU.
Kunernueckue auarpammbl. Jlumutupyromme cTaauu mnpouecca paspymeHus. O¢P(eKTsl,
00YCIIOBJIICHHBIE TPAHCIOPTOM AKTHBHBIX KOMIIOHEHTOB cpelbl. MexaHOXUMHs pa3pylIeHUs.
AncopOIusi KOMITOHEHTOB CpE/Ibl Ha MEKATOMHBIX CBSI35X B TBEPIOM Tene. Biusiaue agcopoumun
Ha JedOopMalMOHHbIE XapaKTEPUCTHKUM MEXATOMHBIX CBsi3el (Ha MpHUMEpe CHCTEM
«cunokcanoBasi cBsizb — H30+, OH-, H20»). Ilpunoxenus QpU3NKO-XMMUYECKOH MEXaHUKU
paspylleHusi B COBPEMEHHBIX TEXHOJIOTMYECKUX mpoueccax. Paccesnue cBera. AOcopOrus
cBera. Okpacka 30ieil. OnTruuecKrue METO/Ibl KCCIIEIOBAHUS KOJIIOUIHBIX CUCTEM.

Mooynv 10. @yukyuonanbHvlie NOBEPXHOCMU U YIbIMPAMOHKUE NIEHKU.

MeToapl TOTy4YEHHUsS YJIbTPATOHKUX OpPraHU30BaHHBIX IUIEHOK. CamMOOpraHM30BaHHbIE
MoHociou. IlocnmoifHast osnekTpocTraTHueckas camoopraHuzanus. MOHOCIOM U IJICHKU
Jlenrmropa-biomkeTT. AHaTN3 MPEUMYIIECTB H HEOCTATKOB TPEX OCHOBHBIX METOJIOB COOPKH.

Mooynws 11. Dazosvle nepexoovl 8 NPOCMPAHCMBEHHO- 02PAHUYEHHBIX CUCTEMAX.

TpoliHas TOyka B TMPOCTPAHCTBEHHO OrPAHMYEHHBIX CHUCTEMax C IUIOCKUMU U
KPUBOJIMHEHHBIMH TPaHUIIAMHU, BKIIOYash IpaHWYHbIE (a3bl, Mallble YacTUIBl U BEIIECTBO B
nopax. BnusiHue paznuyHbIX (U3UKO-XMMHYECKHUX MapaMeTpOB Ha BEIIMYMHY U 3HAK CJIBUTa
TeMreparypbl (pa3oBoro mepexoja B TPaHUYHBIX closX. Pasnuuue Temmeparyp IUIaBlIeHUS
pa3MYHBIX TpaHel kpuctamioB. [Ipenkprucranan3anis Ha TpaHUIaX pa3iena )KUIKOCTh/Tas.

Mooyns 12. Texcmyponozusi u monoxXumusi OKCUOHbIX HAHOCUCEM.

du3nyecKkue ONpPENeNICHNUs AUCIEPCHOCTH, Ppa3IdudMsl MEXAY YIbTPaAUCIEPCHBIMU,
BBICOKOJMCIIEPCHBIMU U TpyOoaucnepcHbIMU cucteMamMu. DyHIaMEHTalIbHbIE MEXaHU3MbI
00pa3oBaHUs BBICOKOIMCIIEPCHBIX cucTeM. Criennduka TepMOIMHAMUKA U (a3z000pa3oBaHus B
JTUCIIEPCHBIX CUCTeMax. MeTo/bl CUHTe3a HaHOYACTHIl: AUCIIEPTUPOBAHUE, KOHICHCAIUS, 301Ib-
resib TexXHonoruu. CriocoObl MOJSyuyeHUs: MOHOAMCIIEPCHBIX 30JI€H, OCaXKJI€HUE HAHOYACTHUI[ U3
KuAKoM ¥ mapoBoil ¢aszpl. CuHTE3 HAHOAUCHEPCHBIX CHUCTEM C HCIHOJIB30BaHHEM
MUKpO3MYyJIbcuid U Munena. CHHTE3 HaHOJUCHEPCHBIX OKCUTHIPOKCHUIOB BO BIAXHON
atMoc(epe Ha MOBEPXHOCTH KHUIKOMeTamnueckux pacrmiaBoB (Hg, Ga, Bi), mexanusm pocra
MOPUCTOTO OKCUTHMAPOKCHAA aMOMUHUA. DPU3NKO-XMMHUYECKHE CBOMCTBA HAHOJUCHEPCHBIX
OKCUTHJIPOKCHUJIOB amtoMuHUsl. Pa3oBbie mepexoasl U (HaKkTopbl CTAOMIBHOCTH AJS Pa3IMYHbIX
Kpuctayorpaguueckux (Gpopm okcuaoB amroMuHUS. OCOOEHHOCTH CTPYKTYpbl HaHOYACTHII,
dbopMUpOBaHHE TEKCTYPHI MPU OCAXKICHUU M KPUCTAJUTM3AIMH BELIECTBA. DBOIIONUS (PU3UKO-
XUMHUYECKUX CBOMCTB OKCUTHUIPOKCHIOB alfOMHHUS B Tipoiiecce omkura 1o 1600 °C. Metobt
XUMHUYECKOH M CTPYKTYpPHOH MOAu(UKAINKA HAHOJUCIEPCHBIX CHCTEM. BiHsSHHE XUMHYECKON
MoOIM(UKAIIMK TOBEPXHOCTU HA CTPYKTYpHO-(a30BYyI0 CTaOMIBHOCTH OKCHJOB AaFOMUHUAL.
Crnenuduka cuHTe3a MOPUCTHIX HAHOIUCIEPCHBIX OKCHAOB (Ha mpuMmepe mmuHenu MgAl,O4 u
mysumaTa 3A1,0322S10,. MeTobl MOTy9YeHHs] OKCUTHBIX HAHOKOMIIO3UTOB.

Mooyne 13. Ocobennocmu @opmupoganus HAHO-00HEKMO8 8 IeKMPOXUMUUECKUX
cucmemax.

Knaccudukaiys HaHOOOBEKTOB B ANEKTPOXUMHUUYECKUX cucTeMax: 0-MepHbIe U 1-MepHbIe
HaHOOOBEKTHL. JIBymMepHBIE coancopOnMOHHBIE pemeTku. 3apoapimu 2D u 3D das.
OcTpoBKOBbIE MIEHKA. MOHOCIOIHBIE TUICHKH. AKTHBHBIC IIEHTPHI acOpOIMHU U HYKIICAIUH.
HanouacTunsl Ha 53JeKTpojax-HOCHTENsX. Meroasl cuHTe3a HaHOOOBeKTOB: Hykiearus
METAIITMYECKHUX, OKCUIHBIX U MoMuMepHBIX (a3. Teopus Hykineauuu. PerynupoBanue pasmepoB
U TIPOCTPAHCTBEHHOTO pacnpesiesieHus 3apoipiei. CHHTe3 HaHOYAaCTHIL, KOJUIOUIHbIE YaCTHIIbI,
BOCCTAHOBJICHHE HOHOB B OOpaTHBIX MHUIIEIJIaX, OTMBIBKA OT OPraHUYECKHX CTaOMIN3aTOPOB,
HAHECEHHE Ha JIJIEKTPOJbI-HOCUTENU. MeTonpl u3ydeHuss HaHooOBbekToB: llukimmyeckas
BOJIbTAMIIEPOMETPHS, UMIYJIbCHbIE TOTEHIIMOCTATUYECKHE METO/bl B COUETAHUU C ONTUYECKOMH,
AJIEKTPOHHOW W CKaHUPYIOWIEH 30HAOBOM MHUKPOCKOMHUEH. DJIEMEHTHI SJIEKTPOXUMHUYECKOU
HAaHOTEXHOJIOTUH.

68



Mooynw14. Cmabunvhble HaHOUACMUYbL MEMANLA 8 OOPAMHBIX MUYEILLAX.

Crtpoenue H nonuMopdHbIE MIpeBpaIIcHUs MHUIIEII. Knaccudukanus
KUJKOKPUCTAJUTMYECKOTO cocTOosiHUSL. Da30BbIe MEPEX0/ibl B KUIKOKPUCTATUIMUECKUX CHCTEMaX.
JInoTponHbIie KUJIKUE KpUCTALIBl. MeMOpaHOTOI00HBIE CUCTEMBI (BE3HKYJIBI). MULICTUISPHBINA
KaTalln3.

4. O0beM y4eOHOI TUCUHMIIIIHHbBI

Buabl yueOHoii padoThI B 3E B akagem. yacax
O01as TPy10€eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 6 216
KonraktHas pa6ora (KP): 4 1444
Jlexiuu (JIek) 1 36
[Tpaxtrueckue 3ansatus (I13) 1 36
Jlaboparopusie 3ansTus (J1ad) 2 72
CamocrosiTeabHas padora (CP): 1 36
KoHTtakTHas camocTosTenbHas paboTa 0.95 0,4
CaMocCTOsITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUIUIMHBI ’ 8,6

Bun koHTpoOJISI: DK3aMeH 1 35,6

Buabl yueOHoii padoThl B 3E B actp. yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 6 162
KonTaktHas padora (KP): 4 108,3
Jlexmu (Jlek) 1 27
ITpakTnueckue 3anstus (I113) 1 27
JlaGopaTtopHsbie 3ansatus (J1ab) 2 54
CamocrositesbHas padora (CP): 1 27
KoHTakTHas camocTosTenbHas pabota 0.95 0,3
CaMocToATeIbHOE U3YUYCHHE PA3ACNIOB IUCIUTUIMHBI ’ 6,45

Buja koHTpoJisi: 3k3amMeH 1 26,7

«Ixonomuka» (b1.5.24)

1. Heap AMCHMIIMHBI — TOJTyYEHHE CUCTEMBl 3HAHUI 00 YKOHOMHUYECKMX 3aKOHOMEPHOCTSIX
(YHKIMOHUPOBAHUS TPOMBIIIUIEHHOTO TPOW3BOJCTBA B CHCTEME HAIMOHAIBHON SKOHOMHKH,
o0yyeHHe SKOHOMUYECKOMY MBIIUIEHUI0O M MCIIOJB30BAaHMIO TOJYYEHHBIX 3HAaHUM B
IIPAaKTHUYECKON JEATEIbHOCTH.
2. B pe3ynbTraTe n3yuyeHus TUCHMILIMHBI 00ydaroLuiics o IporpaMMe CrielualnTeTa JOKEeH:

OO6manath caeAyOMMUMHI KOMIIETEHIIUSIMH:
- CIOCOOHOCTBIO MHCIIOJIb30BaTh OCHOBBI SKOHOMHYECKHX 3HAaHUM B paszIMuHBIX cepax
xu3HenesrensHoct (OK-4);
- CIIOCOOHOCTBIO  HCIIOJIB30BaTh OCHOBBI TPABOBBIX 3HAaHWH B paslUYHBIX cepax
xu3HenesrensHoctu (OK-5);
- TOTOBHOCTBIO K CAMOPAa3BUTHIO, CAMOpPEAIN3alliH, HCIIOJIb30BaHUIO TBOPYECKOIO MOTEHIIMAIA
(OK-7).

3nams:

- OCHOBBI ’KOHOMHKH B PA3JIMYHBIX Chepax KU3HEASATCITLHOCTH,

- HOPMAaTHBHBIC JJOKYMEHTBHI, PErJaMEHTUPYIOIIUE NS TEIbHOCTD MPEANPHUSITHUS;

- METOJIBI pa3pabOTKH OMIEPATHBHBIX M MPON3BOICTBEHHBIX TIAHOB,;

Ymems:

- IUTAHUPOBATh JIEATETLHOCTh PAOOTHUKOB;

- COCTaBJISITh AUPEKTUBHBIC JOKYMEHTHI;

- IPUHUMATh PELICHUS;

- OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEANN3ALIUIO IPUHATHIX PELICHUH.

Bnaoemy:
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- METOJaMH M HMHCTPYMEHTAMHU IPOBEACHUS SKOHOMHUYECKOTO aHajn3a pe3yIbTaToB
JeSITEIbHOCTH;
- HHCTPYMEHTaMH TIAHUPOBAHUSI.
3. Kpartkoe coaep:xaHue TUCUHMILIHHBI

Mooynw 1. Beeoenue. Octogbl pbiHOUHOU IKOHOMUKU

1.1 Ixonomuueckue nompednocmu, onaza u pecypcovl. IKOHOMUUECKUe CUCmemMobl U UX
cyugpocmp. OOIIECTBEHHOE MPOU3BOACTBO U IKOHOMUYECKUE OTHOILIEHUs. [Ipon3BoacTBEHHbIE
BO3MOXKHOCTH OOIIIECTBA U SKOHOMHUYECKUN BbIOOP. KpHBas mpou3BOJCTBEHHBIX BO3MOKHOCTEH.
3akoH YOBIBAIOIIEH NpPEACTbHOW MOJE3HOCTHUM.THIBI M MOJAEIH SKOHOMHUYECKHUX CHCTEM.
DNEeMEeHT SKOHOMHYECKON cucTeMbl. TpaauironHas 3KkoHOMuYeckas cucrema. CoOCTBEHHOCTS:
(dbopMBI 1 TTyTH UX peoOpa3zoBaHUS.

1.2 Pvinounsiit mexanuszm cnpoca u npeonoyxcenusn. Coeepuiennan u HecogepuieHHAs
KoHKypenyuu. ToBapHBIA (PHIHOYHBINA) THUI OOIIECTBEHHOTO Mpou3BojaAcTBa. CyIIHOCTh U
YCIIOBUSI BOSHUKHOBEHUS phIHKA. BUbl phIHKOB U uX cTpykTypa. @yHKuuu peiHka. ToBap u ero
cBoiictBa. Cripoc U mpeuloKeHUe Ha pbhIHKE. [IoHATHE «3/1aCTUYHOCTBY». DIaCTUYHOCTh CIpoca
U TpeanoKeHusi, ToueuyHas u ayroBas. CoBeplleHHass W HECOBEpIIEHHAs KOHKYPEHIHUU.
Mounononusa. Makcumuzanus npuObuid MOHONOJUCTOM. OJIUrononus.

1.3 Ilonamue HauUOHANLHOU IKOHOMUKU, OCHOBHbBIE MAKPOIKOHOMUUECKUE
nokazamenu. 1IOHATUS COBOKYIIHOIO CIIpOCa U COBOKYIHOI'O MpPEMJIOKEHHUS, (AKTOpHL,
BIUSIONIME HAa uX u3MeHeHus. [lorpebnenus u cOepexkeHrs. DKOHOMHUYECKUNH KPYrooOopoT.
[TpousBoncTBO, 0OMeH U pactpenenenue. [lotpebnenne, coepekeHne, HHBECTUIIMA TOBAapOB U
YCIIYT.

1.4 @unancosasa cucmema u unancosas nonumuxa oougecmea. 1 ocynapCTBEHHBIN
OIOKET M roCyAapCTBEHHBIN qonr. Hanoru u Hanorosas cuctema.

Mooy 2. DkoHomuuecKue 0CHO8bL YRPABIEHUS NPOU3BO0CTNEOM

2.1 Ilpeonpuamue Kaxk cyOveKm pPbIHOYHO20 X03AUCHEA. DKOHOMUYECKHE 3aKOHbI U
0COOEGHHOCTHM MX TMPOSBICHUS Ha mpeanpustTud. Poip  cnenmanmucra XUMHYECKOH
NpOMBINUICHHOCTH. [lpeanpustue B cuctemMe pHIHOYHOW HKOHOMUKH. [Ipenmpusitue — kak
CyOBEKT H  OOBEKT MPEANPUHUMATEIHLCKOH  JIEATEIBHOCTH. 3aKOHOJaTelbHas  0Oasza
MPEeINPUHUMATEIBCKON J1eATeNbHOCTH. HOpMaTUBHO-TIPABOBBIE AaKThI, PETJIaMEHTHUPYIOIINE
NesITebHOCTh  Tpeanpuatus. OpraHu3alMOHHO-TIPABOBBIE  (POPMBI  MPEANPHHUMATEIECKOM
NEeSTENIbHOCTH U KPUTEPHH UX BbIOOpa. DOpMBI COOCTBEHHOCTU. BHEIIHAS M BHYTpPEeHHsIsI cpenia
TIPE TP THSL.

2.2 Mamepuanvno-mexnuueckana 60aza npouzeoocmea. CplppeBasi W TOIUIMBHO-
JHepreTuueckas 0a3za XMMHMUYECKHX Tpou3BoACTB. [IpomsBojcTBeHHas mporpamMmma U
IPOM3BOJICTBEHHAs: MOIIHOCTh NpeanpusaTHs. KauecTBO U KOHKYPEHTOCIIOCOOHOCTh MPOAYKIIUH.
DKOHOMHYECKOE O00OCHOBaHME BBIOOpa CBIph W  TOIUMBA. PecypcocbOepexeHue.
ATbTepHATUBHBIE HCTOUYHUK CHIPbs U dHepruu. OpraHu3aius CKIaJCKOro X03sicTa.

2.3 Mamepuanvho-mexnuueckue pecypcol npeonpuamus. OcHoBHbIE
MIPOU3BOJICTBEHHBIC (DOHABI XUMUUECKHUX MPEATPUATHI: TOHATHE, KIacCu(UKAIMS U CTPYKTYpa.
[TonsiTue M CTPYKTypa OCHOBHBIX cpencTB. OIeHKa OCHOBHBIX CpeICTB. MeTobl OLIEHKH
OCHOBHBIX (oHI0B. [loKkazaTenu UCmoNb30BaHNsS OCHOBHBIX TPOM3BOJCTBEHHBIX (OHIOB. MI3HOC
U aMopTu3auus OCHOBHBIX (oHI0B. OrneHka 3((EeKTUBHOCTU HCIONb30BAaHUS OCHOBHBIX
IPOM3BOJICTBEHHBIX (POHIOB. Bocmpon3BoAcTBO OCHOBHBIX cpencTB. OOOpOTHBIE CpeacTBa
NPEINPUSATHS: TOHATHE, COCTaB U CTPYKTypa. Mcrounnku GpopMupoBaHUsi 00OPOTHBIX CPEICTB.
O6opaunBaeMOCTh  OOOPOTHBIX CpeACTB. MaTepuanbHble 3amackl Ha  MPEINPHUITHU.
Omnpenenenne NOTpeOHOCTH B OOOPOTHBIX CPENICTBAX.

2.4 Tpyooewvie pecypcvr npeonpusmus. llepcoHan NpeanpuATHS U €ro CTPYKTypa.
OcHOBBI OpraHuzanuy Tpyna Ha npeanpusaTii. I¢G(HEeKTUBHOCTh MCIIONIb30BAHMS MEpPCOHANa U
pabouero BpemeHu. [Ipon3BOAUTENHHOCTh TpyAa M ormiaata Tpyaa. Opranuzanus 3apaboTHOMH
wiatel Ha npeanpustid. CocTaB U CTPYKTypa MPOMBIIIEHHO-TIPOM3BOACTBEHHOTO NIEPCOHAIA.
[Tpou3BOIUTENEHOCTD TPY/JA: MOHITHE, MTOKA3aTeH U METOAbI u3MepeHus. UHauBuyanpHas U
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oOIIeCTBeHHAsT ~ MPOU3BOJIUTENBHOCTh  Tpyda. Pe3epBel W (PakTOphl  MOBBIMICHUS
MIPOU3BOIUTENLHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIJIaThl TPyAa Ha IPEIIPUSITUH.

Mooyne 3. [Inanuposanue u aHaiusz NpUHUMAEMbIX peueHull

3.1 /loxo0bt u pacxoovl Ha nPou3800CME0, U Pealu3ayuio nPOOYKYUU nPeonpusmus.
W3 nepsxku mMpou3BOICTBA TPOAYKIIHH, TPUOBLITL, peHTA0ETLHOCTD U IIeHOoOOpa3zoBanue. [TonsTue
3aTpaThl Ha IMPOU3BOJCTBO U peau3allvi0 MpOAYKUHMH. Buabl m 3HaueHue kiaccupukaluu
3arpar. Ctpykrypa 3arpar. OcoOeHHOCTH pacdera 3aTpaT Ha HPOHM3BOJCTBO U pPeaIU3aLUI0
npoaykuuu. OCHOBHBIE HAIPaBJICHUS CHIKEHUS 3aTpaT Ha MPOU3BOACTBO MPOAYKIHHU. []0X0IbI
npennpusaTus. [ToHsTHE MPUOBLTN U TOXO0/a, METOJBI UX pacdera. PeHTa0eIbHOCTh, €€ BUJIBI U
MeToJIbl pacueTa. Kanuranuzauus npeanpusiTusl.

3.2 lenooopaszoseanue u uenogaa noaumuka. lleHa Ha TPOAYKUMIO M HPUHLUIBI
neHooOpaszoBanusa. Bunel nen. CTpyKTypa LIeHbI, cucTeMa IieH. B3auMoCBs3H 1IeH U U3JIepiKeK.
IlenoBast nmonutuka. Pa3paboTka leHOBOM cTpaTeruu.

3.3 @Dunancoeo-Kkpedummnvle OMHOUIEHUA U cUCHEMA HAN0200010xceHusn. [lonsrtue,
coctaB u CTpykrypa ¢uHancoB. CymHOCTh, QyHKIHH U 3anaun (uHaHCOB. COOCTBEHHBIE U
3aeMHble (uHAHCOBBIE pecypchl. bamanc noxomoB u pacxonoB. HamoroBas monuTuka.
[Ipunnumner HanorooOnoxeHus. Hajmoru u niaTexu, yCTaHOBICHHBIE 3aKOHOIATEICTBOM: BUBI,
CTaBKU, O0BEKTHI HAJIOTO0OI0KEHUS U CPOKH YIIIaThl HAJIOTa B OIOKET.

4. O0beM y4eOHOH JUCHUILINHBI

Bunbi yueoHoii padoThl B 3E B akazem.
yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 9 324
KonrakTHas pa6ora (KP): 2 72,4
Jlexruu (JIek) 1 36
[Tpaktuueckue 3anstus (I13) 1 36
CamocrositesbHas padora (CP): 6 216
KoHTakTHas camocTosTenbHas pabota 1 0,4
CaMoCTOSITEeIPHOE U3YYCHUE PA3/ICIIOB TUCIIMIUTHHEI 35,6
Buj KoHTpoOJIs: IK3aMeH 1 35,6
Buabl yueOHoi1 padoThI B 3E B acrtp. yacax
O0mas TpyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 9 243
KonTaktHas padora (KP): 2 54,3
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) 1 27
CamocrositesbHas padora (CP): 6 162
KoHTakTHas camocTosiTenbHas paboTa 1 0,3
CaMocCTOATEIbHOE U3YUYEHHE Pa3/eNIOB IUCIUIIIMHBI 26,7
Bupa koHTpOJISI: IK3aMeH 1 26,7

«be3onacHocTh ku3HeaesreabHocTn» (b1.6.25)

1. Heap aucuumiauHbl — GopMupoBaHue NpodecCHOHATBHONW KyJIbTYypbl 0€30MacHOCTH,
1OJ KOTOpPOM MOHHMMAeTcs TOTOBHOCTh M CHOCOOHOCTh JMYHOCTH HCHOJb30BAaTh B
npodhecCuOHaNbHOM N1eATENbHOCTH NPUOOPETEHHYI0 COBOKYIMHOCTh 3HAHWUN, YMEHUH U
HaBBIKOB JUIs o0ecrieyeHus 0e30macHOCTU B cepe NMpodecCHOoHANbHON NesITeIbHOCTH,
XapakTepa MbBIIUIEHWS W 1EHHOCTHBIX OpUEHTAlUil, MpU KOTOPBIX BOIPOCHI
0€30I1aCHOCTH pacCMaTpPUBAIOTCS B KAUECTBE MPUOPUTETA.

2. B pe3yabTaTe M3yueHHs THCHHUIIMHBI 00YUYAIOLIUICS 10 MPOrpaMMe CrenHaJuTeTa
JOJIZKeH:

OO06nanath CIeAyIOIMMMHA KOMIETEHITASIMH:
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— TOTOBHOCTBIO K CaMOpPa3BUTHUIO, CAMOpPEAIU3alUU, MWCIOJIb30BAHUIO TBOPUYECKOTO
noreniuana (OK-7);
— CIOCOOHOCTBIO MCIOJIb30BaTh MPUEMbI OKa3aHMs IEPBOM MOMOILM, METOABI 3aLUTHI B

YCIIOBUSX Ype3BbluaitHbix cutyanuii (OK-9).

— BIQJICHUEM HOpPMAaMU TEXHMKM O€30IaCHOCTM M YMEHHMEM pealu3oBaTb HX B
71abopaTOPHBIX U TeXHOMornyeckux ycimopusx (OITK-6).

3HAMb:

- OCHOBHbIE TEXHOC(EpPHBIE ONTACHOCTH, UX CBOMCTBA U XapaKTEPUCTHUKH;

- XapakTep BO3ACUCTBHUS BPEIHBIX M OINACHBIX (PAKTOPOB HA YEJIOBEKA M MPUPOIHYIO
cpedy, METOHbl 3alllUThl OT HHUX MPUMEHHUTEIbHO K cdepe cBoed mnpodeccHOHATbHON
JESTEIIBHOCTH

ymemy:

- UACHTU(UIIMPOBATH OCHOBHBIE ONTACHOCTU CPEbl OOMTAHUS YEIOBEKA;

- OLIEHMBATb PUCK MX pealu3aluM, BbIOMPAaTb METOABl 3alUThl OT ONACHOCTEH
NPUMEHHUTENBHO K cepe cBoeil mpodeccnoHanbHON AEATENIbHOCTH M CHOCOOBI oOecreueHus
KOM(OPTHBIX YCIOBUH KU3HEAEATEIbHOCTU

enademsn:

- 3aKOHOJATEJIbHBIMM M IIPABOBBIMU AaKTaMU B O0JIaCTH O€30IaCHOCTH M OXPAaHBI
OKpYXarollel cpeapl, TpeOOBaHUAMU K O€30MaCHOCTH TEXHUYECKUX PErVIaMEHTOB B cdepe
npodecCuoHaIbHOM 1S TeIbHOCTH;

- cioco0amMy ¥ TEXHOJIOTHSIMH 3alUTHI B YPE3BBIUANHBIX CUTYAIHIX;

-IOHATUHHO-TEPMUHOJIOIMYECKUM alapaToM B 00J1acTH 6€3011aCHOCTH;

- HaBBIKAMH pAIMOHAIN3AIUHN TPOPECCHOHATBHON NESTETLHOCTH C LETbI0 00eCTeueHHs

0€30I1aCHOCTH U 3alLUThl OKPYXKArOIEeH cpeibl.

3. Kparkoe coaep:kanue JUCHUTIINHBI

Mooyne 1. Benenume B Oe3zomacHOCTb. OCHOBHbIE THOHATUS U ONpPEIEIICHHS.
be3omnacHoCTh U ycTOUNBOE pa3BUTHE.

Mooyne 2. Yenoek u TexHochepa. CTpykTypa TeXHOC(epbl M €€ OCHOBHBIX
KOMITOHEHTOB.

CoBpeMeHHOE cOCTOsIHME TeXHOC(hepsl U TeXHOC(epHOI 0e30MacHOCTH.

Monynb 3. Unentuduxanus 1 Bo3JeiicTBHE HAa YeIOBEKa BPEIHBIX U ONAcHBIX (aKTOPOB
Cpenbl OOUTaHUS.

Knaccudukanus HeraTUBHBIX (AKTOPOB Cpelbl OOWUTAaHUS 4YeIOBEKa. XHMHUYECKHE
HeraTuBHbIE (DakTOpbl (BpedHble BellecTBa). MeXaHHMUECKHE W aKyCTHUECKHE KoyeOaHMs,
BUOpalMsg W IIyM. OJIEKTPOMAarHUTHBIE W3Ay4deHHs M mosid. MoHu3upyromue u3iydeHue.
Onextpudeckuil Tok. OmacHble MexaHudeckre GpaxkTopsl. [Ipoueccsl ropeHus 1 moXKapoB3pbIBO-
OIIacHbIE CBOMCTBA BEIIECTB U MaTepuaioB. CTaTHYECKOE AIEKTPUUYECTBO.

Mooyne 4. 3ammura yenoBeka M Cpeabl OOMTAaHUS OT BPEIHBIX M OINACHBIX (aKTOPOB
IPUPOIHOTO, AHTPOIIOT€HHOTO ¥ TEXHOT'€HHOT'O IPOUCX 0K ICHUS.

OCHOBHbBIE MPUHIMITBI 3aAUIUTHI. 3alIUTAa OT XUMUUECKUX U OMOJIOTHUECKUX HEraTUBHBIX
¢dakTopoB. 3amuTa OT SHEPreTHYecKUX Bo3AecTBUM W ¢uiznyeckux mnonei. ObecrieyeHue
0€30IacCHOCTH  CHCTeM, paboTaloIMX IMOJ JaBJeHHEM. be3omacHoCTh  3KCIUTyaTalluu
TpyOOIIPOBOJOB B XMMHYECKOM MPOMBIIIIEHHOCTU. be3onacHas sKcIutyaTalusi KOMIIPECCOPOB.
AHaJu3 U OLEHUBAHUE TEXHOT'€HHBIX U IPUPOIHBIX PUCKOB.

Mooynb 5. ObecrieueHne KOM(POPTHBIX YCIOBHH JJIS )KU3HU U JEATEILHOCTH YEIOBEKA.
[TonsiTHE KOM(POPTHBIX WM ONTUMAIBHBIX YCIOBHH. MuKpokaumar nomeueHnid. OcpemieHue u
CBETOBasl cpe/ia B IOMEIIECHUU.

Mooyne 6. Ilcuxodusnonornyeckue 1 SproHOMHUYECKHE OCHOBBI O€30MTaCHOCTH.

[lcuxuueckne MpoIecchl, CBONCTBA U COCTOSIHUSI, BIUSIOITNE Ha 0€30MacHOCTh. Buabl u
YCIIOBUS TPYIOBOU AEATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI O€30IMaCHOCTH.

Mooyns 7. Upe3BblualiHble CUTYallMU U METObI 3aLIUTHI B YCIOBUIX UX peaIn3allii.

O6mue ceenenus o YC. Toxap 1 B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 0OBEKTaxX.
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Pamnanmonneie  aBapuu. [IpuOopsl  paguanioOHHOW, XHMHYECKOH pasBelKH U
JIO3UMETPUYECKOr0 KOHTPOJIA. YUpe3BbIYallHbIE CHUTYyalldd BOEHHOIO BpPEMEHHU. 3alluTa
HACEIICHUsI B YPE3BBIYAMHBIX CUTYyallUsAX. YCTOWYMBOCTh (DYHKIIMOHUPOBAHUS OOBEKTOB
SKOHOMUKH B UPE3BBIUANHBIX CUTYaLUAX.

Mooyns 8. YrpaBneHue 0€30MaCHOCTBIO KU3HEACSITEITLHOCTH.

3aKkoHOJATEeNbHbIE M HOPMATHBHBIC IPAaBOBBIE OCHOBBI YIpPaBICHUS OE30MaCHOCTHIO
KU3BHEJEATEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBieHus Oe3omacHocThio. CTpaxoBaHue

puckoB. ['ocynapcTBeHHOE yIpaBiieHHE O€30MaCHOCTBIO.
4. O0beM y4eOHOH JUCIHILINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
O01as TPy10€eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 9 324
KonraktHas pa6ora (KP): 15 54,4
Jlexiuu (JIek) 0,5 18
[Tpaxtrueckue 3ansatus (I13) 0,5 18
Jlaboparopusie 3ansTus (J1ad) 0,5 18
CamocrositeabHas padora (CP): 6,5 234
KoHTakTHas camocTosTenbHas pabota 1 0,4
CaMocTOsSITeIbHOE H3YYCHUE PA3/IeNIOB TUCIIUILUIHHEI 35,6
Bun koHTpoOJISI: DK3aMeH 1 35,6
Buabl yueOHoii padoThl B 3E B actp. yacax
O01mas TpyA0eMKOCTh JUCHUILIHHBI 10 Y4e0HOMY IIAHY 9 243
KonTaktHas padora (KP): 15 40,8
Jlexumu (Jlek) 0,5 13,5
[Tpaktuyeckue 3anstus (I13) 0,5 13,5
JlaGopaTtopHsbie 3ansatus (J1ab) 0,5 13,5
CamocrositesbHas padora (CP): 6,5 175,5
KoHTakTHas camocTosiTenbHas paboTa 1 0,3
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB JUCIUIIINHBI 26,7
Buja xkouTpoJisi: 3k3amMeH 1 26,7

«®u3uueckasi KyJabrypa u cniopt» (b1.5.26)

1. Ieab AMCHMTIAHBI

—  OBJIAJICHHE METOJI0JIOTHEH HaAydHOTO TO3HAHUS (PU3UIECKOH KYJIBTYpHI U CIIOPTA;

— OBJIAJICHHE CHUCTEMOH TMpPAaKTHYECKHMX YMEHHA H HaBBIKOB, OOECIICUMBAIOIINX
COBEpIIEHCTBOBAHNE NICUXO(U3NUECKUX CIIOCOOHOCTEN;

— pa3BUTHE COCOOHOCTEH MCIOIB30BaTh Pa3HOOOpaszHble (POPMBI HU3NUECKON KYyIbTYPHI,
CTopTa W Typu3Ma JUIS COXPAaHEHUS M YKPEIUICHUSI CBOETO 3/I0POBBS M 3/I0POBbSI CBOMX
OJTM3KHX B MOBCETHEBHOM JKM3HU M MPO(HECCHOHATBHON IEATEIIbHOCTH,

— ($opMHpOBaHHE MOTHBAI[HOHHO-IIEHHOCTHOTO OTHOIICHHS K (PU3NYECKOH KyJbType,
(u3HMYECKOMY COBEPIICHCTBOBAHHIO U CAMOBOCITHTAHHIO, YCTAHOBKA Ha 3JI0POBBIN 00pa3
KH3HU.

2. B pe3yabTaTe H3y4eHHMs IMCHHUILIMHBI 00YUYAIOLIUIiCS 10 NPOorpaMMe crenHaJuTeTa
JOJIZKEH
Ob6nanath cae1yrOImUMH KOMIETCHIUSIMU:

— TOTOBHOCTBIO K CaMOpa3BUTHUIO, CaMOpEaTU3allid, MCIOJb30BAHUIO TBOPUYECKOTO
noreniuana (OK-7);

— CIIOCOOHOCTBIO HCHOJB30BATH METOABI M CPeACTBa (DU3MYECKON KyJIbTYPHI JUIS
obecrieueHHs TIOJTHOIIEHHOH colMaibHO# U podeccronanbroi aestenbroctu (OK-8).
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3uams.

—  HaAy4YHO-TIPAaKTHYECKHE OCHOBBI (PM3NYECKOU KYIbTYPHI U CIIOPTA;

—  COLHMAaJIbHO-OMOJOTHYECKHE OCHOBBI (PU3MUYECKOU KYIbTYPHI U CIIOPTA,

—  BIHMSIHHE O3JJOPOBUTEIBHBIX CHCTEM (DU3MYECKOTO BOCIHTAHUS HA YKpEIUICHHE
3JI0pOBbSI, TPODUIAKTUKY MPOPECCHOHATBHBIX 3a00JICBAHUI U BPEIHBIX MTPUBBIYCK;

— crnocoObl  KOHTPOJST W OLEHKM (PU3UYECKOro  pa3BUTHS U (QU3MUECKOU
MOATOTOBIIEHHOCTH;

— TpaBWiIa U CIOCOOBI IJIAHUPOBAHUS MHIUBUIYaTbHBIX 3aHATHIA PA3IMUHON IIEJIEBOMN
HaIpaBJICHHOCTH;

— ucTopHio (U3MYECKON KyJIbTypbl M CHOPTa, UMETh IPEACTaBICHHE O 3HAUYMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO W MHPOBOIO YPOBHS; Ba)KHEWUIINE
JOCTHIKEHUS B 00JIACTH CIIOPTA;

— cnoprtuBHble Tpaauiuu MXTU-PXTY um. .. MenneneeBa, HOMHUTh O MOJABUTAX
CIIOPTCMEHOB B rojibl Bennkoit oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymemn:

—  CaMOCTOSATENIBHO 3aHUMATHCS (PU3MUECKON KYJIBTYpPOU U CIIOPTOM;

—  OCYIIECTBIISATH CAMOKOHTPOJb 3a COCTOSIHUEM CBOETO OpraHu3Ma W COONIOAaTh
MpaBuJjia TUTUEHBI M TEXHUKHU 0€30MacHOCTH;

—  OCYILECTBJISATh TBOPYECKOE COTPYAHMYECTBO B KOJUIEKTUBHBIX (popmax 3aHSITUN
buznyecKoil KyJabTypol U CLIOPTOM.

Braoemy:

— CpeACTBaMH W METOJaMHU YKPEIUICHUS HHIWBUIYaJIbHOTO 30pPOBBS, (HHU3HUECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

JOJDKHBIM YPOBHEM (DM3UYECKOH MOATOTOBICHHOCTH, HEOOXOMMBIM TSI KAY€CTBEHHOTO
YCBOGHUSA TNPOPECCHOHANBHBIX YMEHUN W HaBBIKOB B Ipolecce OOydeHus B BYy3e, IS
oOecrnieueHHs MOJTHOIICHHON COMAIbHON U IPO(ECCHOHATBHON e TSIIbHOCTH MTOCIIe OKOHYAHUS
yueOHOTr0 3aBEICHHUS.

Jucuumnuza (Moxynu) 1no «®u3nuecKkoll KylbType U CHOPTY» pEaU3ylOTCs B paMKax
6a3oBoii yactu brmoka 1 «/lucuurmianasl (MOAYNIH)» TPOrpaMMBI CHENHATIUTETa B o0beme 72
aKaJIeMMUECKUX 4acoB (2 3a4eTHbIE €AMHUIIBI) TIPH OYHOU hopMme 00yUeHUs.

[TporpamMma paccunTaHa Ha U3ydyeHUE AUCIHUILIUHBI B TE€YEHHUE IBYX ceMecTpoB (1-ro u 6-
ro), MPEANnoaaraet, 4To 00yJarmuecss UMEIOT TEOPETUUECKYI0 U MPAKTHYECKYI0 TTOATOTOBKY B
obnactu «duzudeckast KyJabTypa U CIIOPT».

Pasaennbl 1ucHUNIMHBLI ¥ BUIbI 3aHATHH

Monyn Haszsanue monyis Bcero AKaJieM. 4acoB
Jlex MIT3 | TII®IT | KP
1. [Ipeamer «Pusndeckas KyinbTypa U
cnopt». Ucropust ®KuC 18 2 6 ; !
2 OcHOBBI 310pOBOT0 00pa3a KU3HU
(30%K) 18 2 6 9 1
3 buonoruueckne oCHOBBI (PU3NYECKON 18 2 5 9 1
KYJIBTYpBI U CIIOPTa
4 [TpodeccuonanpHO-IpUKIIATHAS 18 2 6 9 1
¢du3nyeckas KyJIbTypa U CIOpT
Bcero yacoB 72 8 24 36 4
Monyn Haszsanue monyist Bcero AcTp. 4acoB
Jlex MIT3 | TII®IT | KP
1. IIpenmer «®Puznueckas KyJIbTypa U 135 15 45 6,75 0,75
cnopt». Ucropust ®KuC
2 OcHOBBI 310pOBOTO 00pa3a KU3HU 13,5 1,5 4,5 6,75 0,75
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(30K)

3 buonoruueckne 0CHOBHI (PU3NIECKON 13,5 15 4,5 6,75 0,75
KYJIBTYPBI M CIIOPTa
4 [TpodeccuonanbHO-IIpUKIIaTHAS 135 15 45 6,75 0,75

(busnyecKkas KyJIbTypa U CIIOPT
Bcero uacos 54 6 18 27 3

Kaxnbiii Moy b mporpaMmMsbl HMeeT CTPYKTYPY:

- JIEKIUU WIA TEOPETUUECKUN pa3elr;

- MPaKTHYECKUI pa3fen, COCTOMT H3: METOIUKO-TpakTHueckux 3ausatuii (MII3) u yuebHO-
TPEHUPOBOYHBIX 3aHATHH (MpodeccuoHaIbHO-TIPUKIaIHAs Gpuznueckas noaroroska, [IT1DIT);

- KOHTpoabHBIN pazaen (KP).

Teopernueckuii pazgen GopMUpPYET CUCTEMY HAYUHO-IIPAKTMYECKMX M CIELUAIBbHBIX
3HaHUHM, HEOOXOAMMBIX JJIs TOHHUMAHUS TPUPOAHBIX W  COLUAIBHBIX  IPOLECCOB
(GYHKUMOHUPOBAHUS (PU3MUECKON KyJIbTYPhI OOLIECTBA M JMYHOCTH, YMEHHUS MX aJalTHUBHOTO
TBOPUYECKOTO  MCIOJB30BAaHUS Ul  JIMYHOCTHOTO M MPO(PECCHOHANBHOIO  Pa3BUTHUS;
CaMOCOBEpILEHCTBOBAHUS, OpPraHU3alluy 3J0POBOT0 00pa3a *HU3HH NP BBIIOJHEHUU y4eOHOM,
po(heCcCHOHATIBHON U COLIMOKYJIBTYPHOH J1€ATENbHOCTH.

MeTtoauKo-nIpaKTH4YeCKHe 3aHATHSA [IPEIYyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJOB U
croco60B (OpMUPOBAaHUS YyUEOHBIX, MPO(ECCUOHANBHBIX M XU3HEHHBIX YMEHUI U HaBBIKOB
cpeAcTBaMu (PM3UUECKOM KyJIbTYphI U CIIOPTA.

Ha meToauko-npakTuyecKux 3aHsITUSIX yIENIIeTCs BHUMaHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSAHUIO (U3HYECKHX yNpakHEHHH Ha ¢GopMHpoBaHHE MPOPECCHOHATBHBIX KavyeCTB
OyAylIero crnenuanucTa v JMYHOCTH 3aHUMAIOIErocs;

- BO3/ICUCTBHUIO CPENCTB (PU3MUECKOTO BOCIIUTAHHUSA HAa OCHOBHBIC (DH3HOIOTUYECKHE CHCTEMBI
3BEHbsI OIIOPHO-BUTATEIBHOTO allapaTa 3aHUMAOIIErocs;

- BOIpOCaM IPOBEJIECHUS COPEBHOBaHUI (IIpaBWJla COPEBHOBAHMM, CUCTEMa pPO3BIIPHILIEH,
olpeneneHue nodeaurenei, 000pya0BaHNE U MHBEHTAPh).

IIpodeccuonanbHO-NPUKIAIHAS MNOATOTOBKA IIPOBOAMTCA C YdeToM Oyayien
npodecCHOHATIBHOMN J1eSTETbHOCTH CTY/ICHTA.

Y4eOHO-TpEHUPOBOUHBbIE  3aHATUS  0a3upylOTCSd HAa  [IMPOKOM  HCIIOJIb30BaHUH
TEOPETUYECKUX 3HAHUN W METOJUYECKUX YMEHHH, Ha NMPUMEHEHUH DPa3HOOOPA3HBIX CPE/ICTB
¢usznyeckoil  KyibTyphl, CIOPTHMBHOW U  MNPO(PECCHOHANbHO-NIPUKIATHON  (U3HUEcKO
MOATOTOBKH CTYJEHTOB.

KonTpoabnblii pasaen. Kpurepuem ycnemHOCTHM OCBOEHHUS ydeOHOro marepuaia
SBJISIETCSA OLIEHKA IPEernoJaBaTelisi, YUYUTHIBAIOIIAS pecyiapHOCmb NoceujeHus 0013amenbHbixX
VueOHbIX — 3aHAmMuUll, 3HAHUW TEOPETHYECKOro pasfena MporpaMmbl U BBIIIOJIHEHUE
YCTQHOBJICHHBIX Ha JaHHbBI CEeMeCTp KOHTPOJBHBIX TecTOB oO0mel ¢usnyeckoi u
TEOPETUYECKON MOATOTOBKHU JUISl OTAEIbHBIX TPYII Pa3IU4YHON CIIOPTUBHOI HaIpaBIEHHOCTH.
KP BXOAWT B IPAKTUUECKUE 3AHSATHS..

4. O0beM y4eOHOH JUCHUIJIMHBI

B | VI
Buabi yueOHoli padoThl B 3E aKaJaeM. | cemecTp | cemecTp
yacax
O01as TpyA10eMKOCTh IMCHUILIHHBI MO 1,0 3.en. | 1,0 3.exn.
2,0 72
y4eOHOMY ILIAHY 36 yac. | 36 uac.
AyIMTOPHBIE 3aAHSITHS: 2,0 72 36 36
Jlexrum (JIek) 0,5 8 4 4
[Ipaktuueckue 3ansrus (I113) 1,0 60 30 30
KoHTpobHBIN pa3fen, BXOAUT B ayJUTOPHbIE
0,5 4 2 2
3anstus (KP)
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Buja koHTpoOJISi: 3a4eT / 3IK3aMeH \ \ 3auer \ 3auer \ 3auer \

Buabi yueoHoii padoThI B 3E B acrp. I Vi
yacax | ceMecTp | ceMecTp
O0uas TPyA0eMKOCTh M CUHUILIHHBI 11O 1,0 3.ex. | 1,0 3.ex.
2,0 54
Y4eOHOMY IIaHY 27 yac. | 27 yac.
AY/JAUTOPHBIE 3aHATHSL: 2,0 54 27 27
Jlexiuu (JIek) 0,5 6 3 3
[Ipaktuueckue 3austus (I113) 1,0 45 22,5 22,5
KoHTpoJIbHBIN pa3/ien, BXOAUT B ayIMTOPHBIC 0.5 3 15 15
3anstus (KP)
Bua koHTpoOJA: 3aueT / IK3aMeH 3auer 3auer 3auer

4.4.2. IucuMnJIMHbI BADUATUBHOM YacTH (00513aTe/IbHbIE TUCUUIIJIMHBI)
«O6mas ¢pusnueckas xumus» (b1.B.01)

1. Heap qucuuniauabl — OCHOBHOM LIENbIO Kypca siBisieTcs (OpPMUPOBAHHE LENHHOTO U
HEMPOTHBOPEYUBOTO TPEACTABICHUS O (U3NYECKUX U (U3UKO-XUMHUECKHUX OCHOBAX
MPOTEKAHUS XUMHUYECKUX MPOIIECCOB

2. B pe3yabTaTe M3y4yeHHs TMCHHUIIMHBI 00YUYAIOLIUIiCs 10 MporpaMMe crenHajuTeTa
JTOJIKeH:

OO6nanarh cneAyrIMMUMI KOMIETEHIIUSIMH:

—  CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIUICHHIO, aHanu3y, cuHTe3y (OK-1);

— CrmocOOHOCTBHIO BOCHPHHHMMATH, Pa3BUBaThb M HCIIOJIB30BATh TEOPETHUECKHUE OCHOBBI
TPAJMLIMOHHBIX U HOBBIX PAa3/I€JIOB XUMHUH IMPU PEUICHUH MPOPECCHOHANBHBIX 3a/1a4
(OIIK-1);

— BJAJEHUEM  HaBbIKAMH  XMMHYECKOTO  OKCIEPUMEHTa,  CHHTETHMYECKUMU U
AHAIUTUYECKUMHU METOJaMU TOJNyYeHUS M HCCIEeIOBAaHUS XWMHUYECKUX BEIIECTB U
peakuuii (OI1K-2);

— CIIOCOOHOCTBIO NMPHMEHATh OCHOBHBIE €CTECTBEHHOHAyUYHBIE 3aKOHBI IPU OOCYXIEHUU
HoJTy4eHHbIX pe3ynbpraToB ([1K-4).
3namu:

CMBICIT TIOHSTHH: TEPMOJWHAMHYECKAas CHCTEMa, COCTOSHUE, WHTCHCHBHBIE H
HKCTEHCUBHBIE MapaMeTphl, CTeNeHb CBOOOJBI, H30TEpMa, H300apa, M30Xopa, aauadara,
DHTAJBINSA, BHYTPEHHSS SHEpPrHs, OHHTponus, HHeprus [uO0ca, sHeprus [embpMmroibia,
XUMHUYECKHUH MOTEHIINAI, KOHIIEHTPAIUsl, MOJISIIbHOCTh, TaplUaIbHOE JaBJICHHUE, MOJIbHAS JIOJI,
¢aza, roMoreHHasi cucTeMa, TeTeporeHHas cucreMa, (a3oBasi [uarpamMma, JHUKBUIYC, COIUIYC,
TpoWHas TOYKa, KpUTHYECKas TOYKA, KpUBAs OXJIAKIEHUS, CTENEHb MpEBpallleHus], KOHCTaHTa
paBHOBECHS, WJCAIbHBIA pacTBOp, KPUOCKOMMs, d0ymuockomusi, ocmoc, pH, kwuciora,
OCHOBaHHME, Auccouuanus, ruaponus, I1P, snexTpo-xumMuyeckuii moTeHuan, rajlbBaHUYeCKUN
3JIEMEHT, OKCIUTEIbHO-BOCCTaHOBUTENbHAs napa, J/C, cKOpoCTh peakiyu, MOPSJIOK peaKiHH,
KWHETHYECKOE YPaBHEHNE, KaTaln3, IEMHAsT PeaKIys;

3aKOHOMEPHOCTH MpPOTeKaHUA (U3NYECKHMX M (U3UKO-XMMHUYECKHUX IPOLECCOB:
YpaBHEHHE COCTOSHUS WACATHHOTO T'a3a, OCHOBBI XHMMUYECKON TEPMOJNHAMHUKH U TEPMOXUMHUH,
CHOCOOBI ONpeAeTICHNUs HAlPAaBICHU U BO3MOXKHOCTH MPOTEKaHUS MTPOLIECCOB, 3aKOHOMEPHOCTH
npoTekanus (a3oBBIX IMEPEeXO0J0B, (PHU3UKO-XMMHUYECKAE METOIBl pa3leiCHUs BEIIEeCTB,
COBPEMEHHBIE MPEJICTABIEHUS O PACTBOPAX, KUCIOTAaX M OCHOBAHUSAX, KOJUTUTaTUBHBIE CBOWCTBA
pPacTBOPOB, KHCIOTHO-OCHOBHBIC PABHOBECHS, OCHOBBI JJIEKTPOXWMHH, OCHOBHBIC 3aKOHBI
XUMHUYECKON KUHETUKU;

Ymems:

MPOU3BO/IUTH PACUETHI: MAPAMETPOB T'a30BBIX CMECEH, TEeIIOBBIX 3(P(HEKTOB XUMUUECKUX

peaknmii, TmapaMeTpoB (a3oBOr0 W  XHMHYECKOTO PABHOBECHS, DIIEKTPOIHBIX
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MIOTEHLIMAJIOB, JJEKTPOABIDKYIIEH cuibl (3. 1. C.) TalbBaHUYECKUX DJIEMEHTOB,

KMHETUYECKUX MTapaMeTPOB M CKOPOCTU XUMHUYECKUX PEaKLINN;

CTPOUTH (Pa30BBIC AHATPAMMBIL;

HaxoAuUTh B CIPAaBOYHOM JIUTEpaType, KOMIBIOTEPHBIX 0a3ax JaHHbIX M CETAX
nokaszaresy (pU3MKO-XMMHUYECKUX CBOIMCTB BEIIECTB;

Braoemy:

HNOHSATUMHBIM arnaparoM B O0JIaCTU XMMHMYECKOH TEPMOJMHAMHUKHU, D3JIEKTPOXUMHHM U
XUMHUYECKON KUHETHKU.
3. Kpatkoe cogep:kanue AU CUUITUHBI

Mooynv 1. Beeoerue 6 xumuueckyo mepmooOuHamMuK).

1.1. OcHOBHBIE 33/laydl  XUMHUYECKOH TepMOJMHAMUKU. TepmMoauHaMudecKue
napaMeTpsl. OTKpBITasd, 3aMKHYTasi U U30JMPOBAaHHAs CUCTEMBbI. DKCTCHCUBHBIC 1 UHTCHCHBHbIE
TEpMOJMHAMUYECKUE IapamMeTpsl. BHyTpeHHss dSHeprus. IlepBblil 3aKOH TEpMOAVHAMUKH.
OyHKIUSA SHTAIBIUU. TenaoBoll 3PPeKT XUMUYECKOM peakuuu IpU MOCTOSIHHOM JaBJICHMH,
MOCTOSTHHOM 00BeMe M IMOCTOSHHOH Temmeparype. Tepmoxumudeckue ypaBHEHHUS. TeIuIOTHI
oOpa3zoBaHus U cropanus. CTaHIapTHBIE COCTOSIHUS U CTaHIapTHBIE TEIIOThL. DHEPrHsl pa3pbiBa
XUMHYECKOH CBsi3U. PacueT TermoBbIX 3 (EeKTOB peakIyii Mo TermIoTaM CropaHus, 00pa3oBaHus
U DHEprui paspeiBa cBA3M. 3akoH l'ecca m tepmoxmmusa. TemmoeMkocTs. TemnoeMKoCTb
UJCANBHOTO Ta3a. TeIIoeMKOCTH OJHOATOMHBIX M MHOTOATOMHBIX Ta30B. 3aBUCHUMOCTh
TEIIOEMKOCTH M SHTAJBIIMU BELIECTBA OT TEMIIEpaTypbl. 3aBUCUMOCTb TEIUIOBBIX 3(QeKToB
XUMHYECKHX PEaKIUil OT TeMreparypsl, ypaBuenue Kupxrodda. (Jlexyuu - 4 uaca, cemunap - 2
yaca)

1.2. Bropoii 3akoH TepMomuHamuku. OOpatuMbple W HEOOpaTHMBIE IPOLECCHI.
Hanpasienue caMONpOM3BOJIBHOTO IIpoLecca B M30JUPOBAHHOM cucreme. Crarucrudeckas
IpUpO/Ia BTOPOrO 3aKOHA TEPMOAMHAMMKH. ODHTPONUS. ODHTPONUS HUACAIBHOIO KpHCTaslIa.
OHTponus HEaIbHOro rasza. M3MeHeHus SHTPONUM NPH MOCTOSHHOM O0BbEME M MOCTOSHHOM
naBieHud. VI3MeHeHune >HTponuu B HeoOpaTuMbIX npoueccax. (J/lekyus - 2 uaca, cemunap - 1
yac)

1.3. Tepmomunamuueckue ¢(ynxnun. CBoOOAHAs >HEPrusi M MaKCHMallbHas padoTa.
CBobGonHass sHeprusi ['mb6ca u I'enbMmrosbua. YciaoBHUS CaMONPOM3BOJIBHOIO MPOTEKAHUS
mporiecca npu  mocTosHHBIX p,V um  p,T. Xumudyeckuid MNOTEHIHAI. AKTHBHOCTb.
Tepmoaunamuueckue pacueTsl. (Jlekyus - 2 uaca, cemunap - 1 uac)

Mooy 2. Xumuueckoe u gpazogoe pasrogecusi.

2.1. OOparuMOCTh XUMHMUYECKHX peakiuil. XHUMHYECKOe paBHOBEcHE. Y CIOBUA
XUMHYECKOTO paBHOBECUSI B TOMO- M TETEPOreHHBIX CHUCTeMax. [JyOMHa mpoTeKaHus
npoueccoB. Crenenp mnpespameHuss. Koncranta paBHoBecus. DakTopbl, BIUAIOIIUE Ha
BEJIMYMHY KOHCTAHTHI paBHOBecHs. CMeIlIeHNne MOJI0XKeHUs paBHOBecHs. [IpuHIMI TOABUKHOTO
paBHoBecust Jle Illarenbe-bpayna. CranmaptHas cBoOomHas sHeprus. (Jlexyus - 2 uaca,
cemunap - 2 yaca, KOHmponvHas — 1, KOHmponbHas)

2.2. ®a3zoBble paBHOBecHs. TemjaoThl KUMEHUS M IUIaBICHUA. TepMUYECKUH aHaJM3.
[TpaBmiio ¢a3 I'mb0ca. CreneHb cBOOOABI, BapUAHTHOCTh CHCTEMbI. (Da30Bble aAMArpPAMMBbI
OJIHOKOMIIOHEHTHBIX cucteM. @Pa3oBble paBHOBecusa Ha PT-auarpamme. AHanmuTudeckoe
onucanue Kpusblx Ha PT-muarpamme. PT-muarpamma Boxapl. ®a3oBbie moss. TpoiHas Todka.
MertacrabuibHble cocTosiHUs. Pa3oBble epexo/ibl nepBoro poja. PT-auarpamma cepsl. (Jlexyus
- 2 waca, cemunap - 1 uac)

2.3. ®azoBbie auarpamMmbl IByXKoMIOHEHTHbIX cucteM. PT, TX u PX-npoeknuu, TX u
PX-ceuennsa. KonnencupoBanHble cucteMbl. OCHOBHBIE THIBI JAHArpaMM JIBYXKOMIIOHEHTHBIX
cucteM (OBTEKTHKA, KOHTPYIHTHO U MHKOHTPYIHTHO IUIABSIINECS COCIUHEHUS, OTPAaHUYECHHbIE
U HEOrpaHWYEHHbIE TBepJble pacTBOphl). IlpuMeneHue mpasuia (a3 K JBYXKOMIIOHEHTHBIM
cucremaM. COCTaB U OTHOCUTENIbHBIE KOJIMYECTBA PaBHOBECHBIX Ga3. (Jlexyuu - 3 uaca, cemunap
- 1 uaca)

Monyinb 3. PacTBOpbI.
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3.1. HacelmeHHbI pacTBOp M pacTBOPUMOCTh. JlmarpamMma CHUCTEMbI cOJbBoja (Ha
npumepe Nap,SOy4-H20). 3aBucumMoCcTh pacTBOPUMOCTH OT TemmepaTyphl. DakTophl, BAUSIOMNE
Ha pacTBopuMocTh. Kproruaparnas touka. (Jlexyus - 2 uac, cemunap - 1 uac)

JlaBiieHre HaCBIMIEHHBIX MapoB Haj pacTBopoMm. PX u TX-amarpammel mjisi pacTBOPOB
TUMA SKUJIKOCTb-)KUIKOCTh. 3akoH Payns. Wneanpubiit pactBop. PT-muarpammel Boabl U
pactBiopoB. [Ipasuiio da3 mist pactBopoB. (Jexkyus - 1 uac, cemunap - 1 uac)

Komnuratusasie cBoiicTBa pacTBopoB. Kpno u s30ymuockonus. OCMOC U1 0CMOTHYECKOE
naBieHue.  TepmomuHamuueckoe  oOocHoBaHue 3akoHa  Bantl'odpda. Omnpenenenue
MOJIEKYJISIPHBIX MacC OpraHM4eCKHX COEAMHEHMIM Ha OCHOBAHWM CBOMCTB pacTBOpoOB. (Jlexyus -
2 uaca, cemunap - 1 uac)

3.2. BsaumopgeiicTBue pactBopuTelns ¢ BemiectBoM. CosibBaTalysi KaTHOHA M aHUOHA.
KonnuraruBuble CBOWCTBa PAacTBOPOB  ANEKTPONUTOB. M3oToHMYeckuii  ko3dduumeHt.
AKTUBHOCTH ¥ KO3(pQUIMEHTHl aKTUBHOCTH. CTENEHb 3JIEKTPOIUTUYECKON JHUCCOLMAIIHH.
CunpHble U crnadble 1ekTponuTbl. KoHcTanTa nuccouuanuu cialdbiX 37eKTpoiauToB. CrocoOsl
CMEILIEHUs paBHOBECHS. PacTBOPBI CHUIIBHBIX 3JIEKTPOJIUTOB. MIOHHBIE MTapbl, aKTUBHOCTb, HOHHAS
cuina pactBopa. MamnopacTBopuMbie conu. [IpousBenenue pactBopumocTd. CrocoObl
HIOHV>KEHHMS ¥ TIOBBIIICHUS] paCTBOPUMOCTH. (Jlexyust - 2 uaca, cemunap - 1 uac)

3.3. Teopum KUCIOT W OCHOBaHM. ABTOMPOTOIN3. MOHHOE mMpou3BEACHHE BOJIbI.
CunpHble U cnabble KuciaoTel. DakTopsl, onpenensiomue cuiry kuciaor. KoHueHTpauys HOHOB
Bosopona. pH. I'mapaTupoBaHHbIe KaTHOHBI, Kak MpUMEp CIa0bIX KHUCIOT. ['maponus conei,
00pa30BaHHBIX CHJIBHOW KHUCIIOTOW M CIa0bIM OCHOBaHMEM. KOHCTaHTa M CTENEHb THIPOJIN3A.
@dakTophl, BIMAIOIIME Ha CTENeHb ruaponusa. [uaponus coneil, oOpa3oBaHHBIX clabOU
KACIOTOW W CWJIBHBIM OCHOBaHMEM. [mapomu3 conell ciaaOblX KHUCIOT W OCHOBAHHIA.
O6pazoBanue kiactepoB npu rujaponuse. bydepusie pactBopsl. (Jlexyus - 2 uaca, cemunap - 2
yaca, KOHMPOIbLHASL)

Mooynb 4. Memoowvl ouucmku gewecms.

4.1. TepMoauHAMHUYECKHE AaCMEKThl TOJYyYeHHUS "aOCONIOTHO YHCTBHIX BEIIECTB'.
MeTopl OUMCTKH TBEPABIX U KUAKUX BeecTB. [lepexkpucrammmsaus u3 pactsopa (cBsizb ¢ TX-
JUarpaMMol cHCTeMbl coibBOaa). Koaddumument pacnpenencnuss npumeceit. CoocaxaeHue,
aacopOuus, okkmo3us. Kpucrannuzanus u3 pacmnasa (TX-auarpammsl). 30HHas miaaBka. TX-
JarpaMma CUCTEMBI >KHAKOCThIAp, nuctuiuisaiusa. Kosaddumuent pacnpenenenus. Bosrouka,
PT-nuarpaMMbl TIeperoHSEMBIX BENIECTB. TpaHCIOPTHBIE peakiuu. XpoMoTorpadhus u
ancop6Ouums. Dkctpakiusa. Monusii oomen. Koaddumment pacnpenenenus. (Jlekyuu - 4 uaca,
cemunap - 2 uaca)

Mooynv 5. Beeoenue 6 snekmpoxumuio.

5.1. OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  MPOLECCHI WU CTENEHb  OKHUCIICHUS.
ConpsikeHHbIE  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIE MMapbl B PacTBOpax. OJIEKTPOJIBUKYIINE
CHJIBI M DJIEKTPOJHbIe MOTeHUuanbl. OOpaTUMbIE 3JIEMEHTHI, XMUMUYECKas U 3JIeKTpUuecKas
sHeprus. XHUMHYECKas W JJIEeKTpuYecKas dHeprus. KOHIEHTPAallMOHHBIM  DJIEMEHT.
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIM TOTeHIMAN. CTaHIapTHBIM NOTEHIMAN. DJIEKTPOAHbIE
MOTEHIMAIBI. BOIOPOIHEIN, KaIOMETBHBIN U XJIOpcepeOpsaHbIi dneKTpoabl. (Jlekyuu - 2 uaca,
cemunap - 1 uac)

5.2. CranpapTHble  DJIEKTpOJHbIE  MNOTeHUuadbl. OmnpeneneHue  HampaBlICHUS
OKHUCJIMUTEIbHO-BOCCTAaHOBUTENBHBIX peakuuil. D/1C, DG, koHcTaHTa paBHOBecHd. J(MarpaMMbl
Jlatumepa u @pocra. Ypasuenune HepHcera (TepMoamHaMuyeckuii BbIBO). PacdeT moTeHmaion
XUMHUYECKHX peakuuil: BnusHue pH, kommiekcoobpa3zoBaHus, 00pa3oBaHUs MaJOPAaCTBOPUMBIX
coennHenuil. Jluarpammel "E-pH". Dnexktponu3 pacTtBopoB M pacruiaBoB. VCTOYHHMKHM TOKA.
['anpBaHMYeCKHE HIIEMEHTHl. AKKyMYJIATOpbl. ToIumMBHBIE »yeMeHThl. (Jlekyuu - 2 wuaca,
cemunap - 1 uac)

Mooyne 6. Beeoenue 6 xumuyeckyto KUHEMUKY.

6.1. IIpemmer xmmuyeckoi KHUHETUKH. COOTHONICHHE KWHETHKH W TEPMOJWHAMUKH.
Cpenssis M UCTHMHHAasT CKOPOCTh peakUMHU. 3akoH JAelcTByrommx Macc. Ilopsanok wu
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MOJICKYJISIpHOCTh  peakuuu. KunHernueckue ypaBHEHUS. MeTOoAbl OIpeneneHust TMOopsaKa
peakuuu. Koncranta ckopoctu. KuHernueckuid BBIBOJ, KOHCTaHTHI paBHOBecus. KuHeTmka
obOparumbix peakimid. (Jlexyus - 1 uac, cemunap - 2 uaca)

6.2. 3aBUCHMMOCTb CKOpPOCTH peakluu OT TemmepaTyphbl. Pacrpenenenue MaxkcBema-
bonbumana. VYpaBHeHnue Appenuyca. Teopusi aKkTUBHBIX COYJape€HUH. AKTUBHPOBAHHBIN
KoMIuiekc. [IoHsTHE O MOBEPXHOCTH MOTEHIUAIBHON >HEPruH, KOOpAUHATE W Hpoduie MMyTH
peakuuu. Cootnomenue E, u [1 H Crepuueckuii pakrop. Durponus akruBanuu. CIOXHBIE U
3JIEMEHTApPHbBIC PEAKIIUH, JIUMUTUpYIOIast cTaaus. (Jlekyus - 2 uaca, cemunap - 1 uac)

6.3. CkopocTh mpolecca W TPUPOJIa PEATHPYIOIMIMX YACTHIl: PEAKIMH MEXKIy
MOJIEKYJIaMH, paJuKajiamMu W HoHamu. ['oMo- u rereponutuueckuil pacmaa. Ilpomeccsl,
npotekaromue mo Syl u Sy2-mexanusmawm. Ilapaniensabie npoueccsl. MeToa KOHKYPUPYIOLIHX
peaKIui. [TocnenoBarenbHbIe peaKkuuu. [IpoMexxyToOUHBII MPOIYKT. Meron
KBa3UCTAlMOHAPHBIX KOHUeHTpauuil. Llenneie peakiuu. Karamu3. ['omoreHHslii KaTanus B
ra3oBoil M kujakod (azax. MexaHu3M KHCIOTHOOCHOBHOTO Karaiu3a. ['ereporeHHbIN KaTamus.
SBnenust copOuum - pgecopOnuu. V3MeHeHHWe »SHEpruM CBA3M MOJIEKYJ NpuU copOuuwu,
nuccouuatuBHas copOuusi. Peakuuu JIsurmropa-Xunmiensyaa u Jnes-Punena. Katanuzatopsl u
WHTHOUTOPHI XUMUYCCKUX peakiuii. MeXxaHu3M U KHHETHKA PEaKIHid B TOMO U IeTePOTCHHBIX
cuctemax. OOmme cBeAeHHs O KHHETUKE TBepaodasHbix mporeccoB. Juddysnonno-
JTUMUTHPYIOIIHAECS TPOIecchl. 3aposimeodpa3oBanue. (Jlexyus - 2 yaca, cemunap - 2 uaca,
KOHMPOJIbHASL)

4. O0beM y4eOHOMH JUCHUILINHBI

Bunbi yueoHoii padoThl B 3E B akanem.
yacax
O0mas TPyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY ILIAHY 4 144
KonraktHas pa6ora (KP): 2 72,4
Jlexruu (JIek) 1 36
[Tpaktuueckue 3anstus (I13) 1 36
CamocrositeabHas padora (CP): 1 36
KoHTakTHas camocTosiTenbHas paboTa 01 0,4
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI ' 3,2
Buj KoHTpoOJIs: IK3aMeH 1 35,6
Buab1 yueOHoii padoThI B 3E B acrp. yacax
O0mas TpyA0EMKOCTh JMCIHHIIIMHBI 10 Y4e0OHOMY IIAHY 4 108
KonTaktHas padora (KP): 2 54,3
Jlexumn (Jlek) 1 27
[Tpaktueckue 3anstus (I13) 1 27
CamocrositesbHas padora (CP): 1 27
KoHTakTHas camocTosiTenbHas paboTa 01 0,3
CaMOCTOsITeTbHOE H3YUYCHHE Pa3/IeNIOB JUCITUTUITMHBI ’ 2,4
Bujx KoHTpOJISI: IK3aMeH 1 26,7

«JIuneiinas anaredpa nisi xumukon» (51.B.02)

1. Henp aMCHMNIMHBI — pa3BUTHE JIOTUYECKOTO aJITOPUTMUYECKOTO MBIILICHUS,
OBJIQICHUE METOJaMU HCCIEIOBaHMS M PELICeHHs MaTeMaTH4YecKHX 3a/ad, BhIpaOOTKa
YMEHHMsSI CAMOCTOSITENIbHO PacIIUPATh MaTeMaTHYeCKUe 3HAHUSI M MCII0JIb30BaTh CPEICTBA
JUHEWHOU ayreOphl JUTsl pellieHus TPUKIIAIHBIX 3a/1a4.

2. B pe3yabTaTe M3yueHHs THCHHUIIMHBI 00YUYAIOLIUICS 10 MPOrpaMMe CrenHaJuTeTa
JMOJIKEH:

OO06nanath CIeAyIOIMMMHA KOMIETEHITASIMH:

79




— CIOCOOHOCTBIO HCIIOJIB30BaTh TEOPETUYECKHE OCHOBBI (DYHIAMEHTAIbHBIX pa3/esioB

MaTeMaTHKHU B (pU3KKH B TipodeccuonanbHoi aesreapHocTu (OITK-3);

— CIOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI NMPHU OOCYKICHUH
noxydeHHbIX pe3yinbraToB ([1K-4).

3namo:

- OCHOBBI JIMHEHHO anreOpsl, HEOOXOIMMBIE JIJIsl PEILICHHs €CTECTBEHHOHAYYHBIX 33/1a4;

Ymems:

- TPUMEHATH METOJbl JMHEWHOW anreOphl, TEOPETUYECKOrO0 U  AKCHEPUMEHTAIHHOTO
WCCJIEI0BAHMS JIJIsl PELICHUS] €CTECTBEHHOHAYUYHBIX 33/a4;

Braoemy:

- HaBBIKAMM IPUMEHEHHS COBPEMEHHOIO MATEMATHMYECKOTO WHCTPYMEHTApHs ISl PELICHUS
€CTECTBEHHOHAYYHBIX 3ajay;
- METOAMKON IOCTPOCHMS aHaIM3a W NPUMEHEHUS MaTEeMaTHYECKUX MOJENEH Uil OLEHKH
COCTOSIHUS M IIPOTHO3a Pa3BUTHSI €CTECTBEHHOHAYYHBIX SIBJIEHUI U IIPOLIECCOB.

3. KpaTkoe coaep:kanue TUCHUTLIUHBI

Mooyne 1. MarpuuHoe wucuuciaeHue. JIMHeWHblE omnepaluu HaJl MaTpuLaMHU.
[TpousBenenue matpull. TpancnonupoBanue Marpuibl. OmnpeneneHue oOpaTHON MaTpuisl, €€
cBoiictBa M BbuucieHue. Mojenb JleoHTbeBa MHOroorpacieBoil 3KOHOMHMKHU (0OaiaHCOBBIM
aHajm3).

Mooyne 2. Cuctembl JuHEHHBIX YypaBHeHUH. Cuctema JHMHEWHBIX ypaBHEHUI.
CoBmecTHOCT M HecoBMecTHOCTh. Teopema Kponekepa-Kanemnmu. WcecnepoBanue cucrem
JIMHEHHBIX YPAaBHEHUM.

Mooynv 3. BektopHas anreOpa. Bektop. JIuHeWHBIe omepaliii HaJl BEKTOPaAMH.
CkasisipHO€, BEKTOPHOE M CMEUIaHHOE IIPOU3BE/IEHUE BEKTOPOB.

Mooyns 4. DneMeHTbl aHAIMTUYECKOW TeOMETPUH M TEOPUHU JIMHEUHBIX MPOCTPAHCTB.
[Tpsimast Ha TIOCKOCTH U B mpocTpaHcTBe. IlnockocTs B nmpoctpancTBe. OKPYKHOCTD, 3JUIUIIC,
runep6ona, napadona. I[lonsrue nuneiHoro mpocrtpanctsa. [Ipumepsl. PazmepHocTs U 0asuc
JTUHEHHOTO TIpocTpancTBa. CoOOCTBEHHBIC YHCIIA, COOCTBCHHBIC 3HAUCHHSI.

4. O0beM y4eOHOH JUCHHUILINHBI

Buabl yueoHoli padoThl B 3E B akazem.
yacax
O01as TpyA10eMKOCTh THCHUILIHHBI N0 Y4€0HOMY IJIAHY 4 144
Konrakthas padora (KP): 3 108,4
Jlexruu (JIek) 1 36
[Tpaktueckue 3anstus (I13) 2 72
CamocrositesbHas padora (CP): 1 35,6
KoHTtakTHas camocTosiTenbHas pabota 0.1 0,6
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI ' 3,2
Bua koHTpOJIA: 32a4€T, 3249€T C OLICHKOM - -
Buabl yueOHoii padoThI B 3E B acrp. yacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4 108
Konrakthas pa6ora (KP): 3 81,3
Jlexmm (Jlek) 1 27
[Ipaktuueckue 3anstus (I113) 2 54
CamocrositesibHas padora (CP): 1 26,7
KoHTtakTHas camocTosiTenbHas paboTa 01 0,45
CaMoCTOsTeTbHOE N3YYCHHUE PA3/ICIIOB JUCITUTITHHBI ' 2,25
Bua koHTpOJIA: 32a4€T, 3249€T C OLIEHKOM - -
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«ConuajbHO-TIOJUTHYECKAs] HcTOpHs 1 xumukoBy» (51.B.03)

1. eap AUCHMIUIMHBI — TPUOOpPETEHHE CTYyJEHTaMHM HAyYHBIX 3HAHUH B 001acTH
COLMAIbHO-TIOIUTHYECKON JKU3HU 00I1ecTBa yepes aHanu3 ucropun Poccun XX-XXI BB.

2. B pe3yabTaTe H3y4YeHHs JMCHHUILIMHBI 00Y4YAIOLIUIiCS 110 IPOrpaMMe clenHaJIuTeTa
JOJIZKeH:

OO6nanath caeyrOIUMI KOMIETEHIUSAMHU:

— CIOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE ATallbl U 3aKOHOMEPHOCTH HCTOPHUYECKOIO
pa3BuTHs 00IecTBa Ui popMHUpOoBaHus rpakaanckoit nozunuu (OK-3);

— TOTOBHOCTBIO NPEACTABIATh MOJIYYEHHBIE B UCCIEAOBAHUAX PE3YJIbTAThl B BUJIE OTYETOB
¥ Hay4YHBIX MyOnMKanui (CTEHIOBBIX TOKIAJ0B, pedepaToB U cTaTeld B MEPHOAMYECKON
Hay4Hoit meyaru) (ITK-7).
3namo: 00BEKT, MPEaMET, METOJbl U (DYHKIMU COLMATBLHO-TIOJUTUYECKONH HCTOPHUH, €€

MECTO B CHCTEME COLHUAJIBHO-TYMAHUTAPHBIX MAWCLMILIMH; 3Talbl PAa3BUTHS COLMAIBHO-
MOJUTUYECKON UCTOPUYECKON HAYKH; MECTO U POJIb MOJUTUKHU B )KU3HU OOIIECTBA, €€ CYLITHOCTb
U (QYHKUMU; XapakTepHble 4YepTbl M OCOOCHHOCTH IOJUTHYECKOW BJIAcTH; OCHOBHbBIE
NOJIMTUYECKHE HHCTUTYTHI, CYIIHOCTb W BHUJIbl IOJUTHYECKUX IPOLECCOB M OTHOLIEHUI;
HOHATUE MOJIUTUYECKOIO JIUJAEPCTBA; POJib, (PYHKIMH, CUCTEMbI OTOOPA MOJIUTUYECKOM IUTHI;
CYLIHOCTh W BHJbl IOJUTHYECKOM KYJIbTYpPbl; OCHOBHBIE THIBl HJICOJOTHI; Xapakrep H
0COOEHHOCTH COBPEMEHHOI'O0 MUPOBOI'0 MOJIUTHYECKOTO MpOLecca.

Ymemv: mnoHUMATP M aHANM3UPOBAaTh AaKTyaJbHblE MPOOJIEMBl COBPEMEHHOIO
IIOJIMTUYECKOIO MPOLIECCa; BECTU IUCKYCCUIO, apTYMEHTUPOBAHO OTCTAUBATH CBOKO MO3ULIUIO 110
3HAUYUMBIM COIIMAJIbHO-TIOJIMTUYECKUM COOBITUSM; OPUEHTUPOBATHCS B CHUCTEME COBPEMEHHBIX
NOJIMTUYECKUX TEXHOJIOTUH; HPUMEHATh 3HAHHUS COLMAIBHO-TIOJUTHUYECKONM WMCTOpPHU IS
aHaJIM3a COBPEMEHHBIX MOJINTUYECKUX (DEHOMEHOB.

Bnaoemw: xateropuaabHO-IIOHATUHHBIM alNapaToM COLUAIBHO-TIOJIMTHYECKAsT UCTOPHH;
METOJaMH  COLIMAJIbHO-TIOJIMTUYECKAsE HMCTOPUYECKOTO aHajgu3a OOIIECTBEHHOM  KHU3HU;
HaBBIKAMU TOJIMTHUECKOW KYJIbTYphl JAJS BBIPAOOTKH CHUCTEMHOrO, LIEJIOCTHOIO B3IJIsja Ha
MOJIMTUYECKUE COOBITUS; IPUMEHSTh TEOPETUYECKUE 3HAaHUS B CBOEH IPAKTHUECKOM
JESATEIBHOCTH.

3. Kparkoe coaep:kanue JUCHUTIIUHBI

Mooyns 1. I'ocyoapcmeo u nonumuueckas enacms 8 ucmopuu Poccuu (XX-XXI 68).

1.1. ITpenmet conmanbHO-NOIUTUYECKON ucToprun Poccun.

MecTo conManbHO-NOIUTUYECKON MCTOPUM B CHCTEME MCTOPHUYECKOro 3HaHWs. Moxaenun
NOHMMAaHUA W  MHTEpHpEeTalud  COLHAIbHO-TIOJIUTUYECKOro  mpouecca.  [loHsATuHiiHO-
KaTeropuayIbHbIM amnmapar, MeTo/ibl, (YHKIMH COLUAIBHO-TIOJUTHYECKOW HcTOpuu. Tpagunun
MOJIMTUYECKOI0 aHallu3a HMCTOPUYECKOIo Ipoliecca B OTEUYECTBEHHOM Hayke. XapakTep H
0COOEHHOCTH MOJIMTHYECKOH KynbTypsl Poccum.

1.2. TocynapctBo B ucropuu Poccun (XX-XXI BB.).

[Tonsitue rocynmapctBa u ero ¢GyHkuuu. @DopMbl MpaBiaeHHST U TOCYIAPCTBEHHO-
TEePPUTOPUATBHOTO  ycTpoiicTBa. M3MmeHeHuss ¢GopM NpaBieHHs M TOCYAapCTBEHHO-
TeppuTOopuanbHOro ycrpoiictsa B ucropun Poccun XX-XXI BB. [Ipobnems! popmupoBaHus u
pasBUTHs NapiaMeHTapu3Ma, IPaBOBOIO TOCYAApPCTBAa M IpaxkaaHcKoro oodmiectBa B Poccuu B
XX-XXI BB.

1.3. DBomouus nonutudeckoro pexxnma Poccun B XX-XXI BB.

[ToHsiTHE W TUIBI MONUTUYECKUX PEKUMOB. TOTamUTapuU3M, aBTOPUTAPU3M, JEMOKPATHS.
CoBpeMeEHHbIE TEOPUH JEMOKPATHUH.

[Tomutnueckuit pexum napcko  Poccun. Ilomutmueckne pexnmbl  COBETCKOTO
rocynapcrsa. [lonurtnueckuii pexxuM coBpeMeHHoi Poccun.

Mooynv 2. OcnosHbie coyuanvro-noaumuyeckue npoyeccol 8 ucmopuu Poccuu XX-XXI ss.
U ux cyovexmai.

2.1.aeosioruu v mapTuM B COIMAIbHO-TIOTUTHYECKOM nctopuun Poccnn XX-XXI BB.
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Hcropus craHoBieHUs NapTUH U napTuiiHOM cucreMsl B Poccuu. Ilapruiinas cucrema
coBpeMeHHoM Poccun.

XapakTepUCTUKH OCHOBHBIX HUJEOJOTUYECKUX TEUEHUN COBPEMEHHOCTU U MX OTPaXXEHHUE B
ucropuu Poccun XX-XXI BB .

2.2.PeBomonnu 1 peopMbl B HOBeieH nctopun Pocenn.

PeBomtorus u peopMbl: MOHATHE U CYITHOCTh. PEBONIIOLIMM B POCCUICKON UCTOPUU U UX
nocneacteus. Pedopmbr XX Beka. [IpobGnemsl MojepHu3amuu coBpeMeHHOW Poccun.
PedopmupoBanrie COBpeMEHHOTO POCCHIICKOTO 00111ecTBa: IPOOIEMBI U IEPCIIEKTUBHI.

2.3.XapakTepucTHKa COIUATBHO-KIACCOBON CTPYKTYPBI POCCUHCKOTO 00IIeCTBA.

[loHsiTHE COLMAIBHO-KIIACCOBOM CTPYKTYPBI: COCJOBHS, KJIACCHI, COLMAJIBHBIC TPYIIIbI.
Tpancdopmanusi connanbHO-KIACCOBOM CTPYKTYpPhI OOIIECTBA HA PA3IUYHBIX dTalax UCTOPUHU
Poccun.

Mooynv 3. Hayuonanvnuvie omnowenus 6 Poccuu XX-XXI 66. Buewnsas nonumuka Poccuu
6 Hogeliuel UCMOPUU.

3.1. HanmoHanbHbIe OTHOLIICHUS U HallMOHaIbHas nonutuka Poccun XX-XXI BB.

OcoGennoctu  ¢gopmupoBanusi Poccum Kak  MHOTOHAIMOHAJIBLHOTO  TOCYJIApCTBa;
XapaKTEPUCTUKA €€ HAIMOHAJIBHOIO cocTaBa. HalmoHanbHO-roCy1JapCTBEHHOE CTPOUTENBLCTBO B
Poccun: ot umnepuu k deaepanui. DTHONOIUTHUECKHE TPOLIECCH B cOBpeMeHHo# Poccum.

3.2. Buewmnss nonutuka Poccun (XX-XXI BB).

HaunonaneHble MHTEpeChl M BHEIIHsS NojauTUKa. BHemHss nonutuka Poccun B Hauane
XX Beka. MupoBble BOMHBI U U3MEHEHMS B CUCTEME MEKIYHApPOJIHBIX OTHOLICHWN. BHemHs
nonutuku Poccum Ha coBpeMeHHOM 3Tane. Mecto u poisib Poccun B coBpeMeHHOM Mupe.

4. O0beM y4eOHOH JUCHHUILINHBI

Buap yueoHo# padoThl B 3E B axazewm.
yacax
O0mas TPyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IIAHY 2 72
KonrakTHas pa6ora (KP): 1 36,2
Jlexruu (JIek) 1 36

[Tpaktuueckue 3anstus (I13) -

CamocrositeabHas padora (CP): 1 35,8

KoHTakTHas camocTosiTenbHas paboTa 01 0,2
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI ' 3,4
Bupa koHTpoOJIsi: 3a4éT - -
Buabl yueOHoii padoThI B 3E B acrp. yacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY ILIAHY 2 54
KonTakTHas padora (KP): 1 27,15
Jlextuu (Jlek) 1 27

[Tpaktuueckue 3anstus (I13) -

CamocrositeabHas padora (CP): 1 26,85

KoHTakTHas camocTosiTenbHas paboTa 0,15

CaMOCTOSATETPHOE N3YUYEHHE Pa3/IeIOB JUCIUIIINHBI 2,55

Bua KoHTpOJIA: 324€T - -

«Teopusi BeposiITHOCTE H MaTeMaTH4YecKas craTucTHKa B xumumn» (51.B.04)

1. Heap aumcnMmiamHbl — (HOpPMHUpPOBAHHE MAaTEMAaTUYECKOM KYyJIbTYpbl CTYIEHTOB, —
¢yHaaMeHTanpHas TOATOTOBKA CTYJEHTOB B 00JacTH TEOpPUU BEPOSTHOCTEH U
MaTeMaTUYeCKON CTaTHUCTUKH, — OBJIAJICHME COBPEMEHHBIM ammapaToM o00paboTKH

CTaTUCTUYCCKUX JaHHBIX OJId ,uanLHeﬁmero HCIIOJIb30BAHUA B JpPYTHUX o0JacTax
MAaTEMATUYCCKOI'0 3HaHHA U AUCHUILIMHAX €CTCCTBCHHOHAYYHOI'0 COACPKAHUA.

82




2. B pe3yabTaTe H3y4yeHHMs IHCHMIIMHBI 00y4YalOUIUiics M0 MporpaMMe crenuajuTeTa

JMOJIKEH:

O6nanatp cneAyrOIMUMI KOMIETEHIIUSIMHU:
— CIOCOOHOCTBIO HCIIONB30BATh TEOPETHUECKHE OCHOBBI (DYHIaMEHTAIbHBIX pPa3/esioB

MaTreMaTuKu 1 GU3UKH B ipodeccronanbroi aesteabroctu (OIIK-3);

— CrnoCOOHOCTBHIO MPUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI MPH OOCYKICHUH
oay4eHHbIX pe3ynsTatoB (ITK-4).
3uams:
- OCHOBHBIC TIOHSTHS, OINpEICIIEHUs U CBOIICTBA OOBEKTOB TEOPUU BEPOSTHOCTEH W
MaTeMaTHYECKOW CTAaTUCTHKHU, (OPMYTUPOBKM M JIOKA3aTEIbCTBA YTBEP)KICHHM, METOAbI HX
JI0Ka3aTeNbCTBA, BO3MOXHBIE CQepbl HX CBA3M U MNPUIOKEHUS B JAPYyrux o0JacTsx
MaTeMaTHYECKOTO 3HAHUS M JUCHUIUIMHAX TPOPECCHOHATBHOTO IIUKIIA.

Ymems:

- pemaThb 3a/1a41 TEOPHH BEPOSATHOCTEH, yMETh IPUMEHSTD MOJyYSHHbIE HABBIKH JUIsI 00paboTKH
CTaTHUCTUYECKUX JAHHBIX B JPYIHX OOJACTAX MaTeMaTUYECKOrO 3HAHUS, JUCHUIUIMHAX
po(heCcCHOHANBHOTO LIMKJIa U HAYYHO-UCCIIEI0BATENbCKOM padoTe.

Braoemy:

- HaBbIKAaMH HaXOXIEHMS BEPOATHOCTH CIIY4alHOI'O COOBITHS, METO/IaM HAaXO0XKJIEHUS TOUEUHBIX
Y MHTEPBAJIbHBIX OIICHOK IMapaMeTPOB pacIlpeieseHus, METOJJOM HauOOJBIIEro MPaBaonoa00us,
HaBbIKaMU MPOBEPKHU CTATUCTUUYECKUX THIIOTES.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Mooynw 1. Teopus eeposmuocmeti. CiyuatiHvle 8eIUYUHBL U UX 3AKOHbL PACNPEOeeHUsL.

[Ipenmer Teopuu BepostTHOCTeW. CiydaiiHble coObITHS. [IpOTHBOMONOXKHBIE COOBITHS.
HeszaBucumpbie cobObiTus. OTHOcuTenbHas 4acTtoTa. Kiaccmyeckoe W reoOMEeTpUuYecKoe
ONpENIEJICHUE BEPOSITHOCTU. OJIEMEHTapHAasi TEOpUs BEPOSATHOCTEH. MeTOoapl BBIYUCIECHUSA
BeposaTHOcTel. [IpocTpaHcTBO  3nemeHTapHblx coOblTui. Kiaccuueckoe —omnpexneneHue
BEpPOATHOCTH. Anrebpa  cOOBITHMH: TeOopeMbl O  BEPOATHOCTH  CyMMbl  COOBITHH,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yOMIMX
MIOJIHYIO TPyNIy. AKCMOMaTH4YECKOE OIPENEIECHUE BEPOATHOCTH. CTaTUCTUUECKOE ONpEACIEHUE
BEPOATHOCTH. YCIIOBHAsl BEPOSATHOCTh. TeopeMbl O BEPOATHOCTU MPOU3BENEHUS 3aBUCHMBIX U
He3aBUCUMBIX coObITHH. [TomHast BeposTHOCTB. [loBTOpHBIE McnbITanus. @opmyna beprysmn.
JloxanbHas 1 nHTErpangpHas Teopembl Myaspa-Jlannaca. @opmyina [lyaccona.

IlonsaTHe ciayyallHOM BeNMYMHBI. JIMCKPETHBIE U HENPEPHIBHBIE CIIyYalHbIE BEJIIMYUHBIL.
3aKoH pacrnpezeneHus ciy4aiiHol BennuuHbl. OyHKLKS paclpesiesieHus, €€ CBONCTBA, rpaduk.
[TnoTHOCTH pacripenenieHusi HENpephIBHOM Ciy4aiHOM BeTUMYMHBI (TJIOTHOCTH BEPOSITHOCTH).
dopmyna Ui BEpPOSTHOCTH TIONMAJAHUS HENPEPHIBHOM CIydyallHOM BEJIIMYMHBI B JIAHHBIA
UHTEpBaJI, BBIPAXKEHHBIM uYepe3 IUIOTHOCTb BEPOSITHOCTH, F€OMETPHUUECKUH CMBICT (OPMYIIbI.
buHomunanbHOe pacnpeneneHue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE pacHpeleleHue,
HOpMAaJIbHOE paclipesiesieHNe, SKCIIOHEHIIMATIbHOE paclpesiesieHue.

Mooyns 2 Mamemamuueckas cmamucmuxa.

[Ipenmer MaremaTnueckod  ctaTUCTUKM. (OCHOBHBIE 33Jauyd  MaTeMaTHYECKOMN
cTaTucTUkU. Bpibopounslii Mmeton. Cratuctuyeckoe omnucanue. Bpibopku. ['mcrorpamma u
nonuron yactoT. Cratuctuueckas (dMnupuueckas) (QpyHKuus pacnpeneneHus. BriOopounble
XapakTEepUCTHUKKM W uX pacnpenenenud. CocrosrenbHble, 3(QQEKTHBHbIE CMEIIEHHBIE U
HECMeEIlleHHbIe OIEHKH MapameTpoB. CTaTUCTUYECKOE CpeliHee, CTaTUCTUYecKass AUCIEPCUS U
CTaTHCTUYECKOE CPEHEE KBAIPATUUHOE KAK TOUEYHBIE OLICHKH HEM3BECTHBIX: MATEMATUYECKOTO
OKUJAHUS, TUCIEPCUU, CPEIHEro KBAaJIpaTUYHOTO OTKJIOHEHUs. /loBepuTenbHbIE MHTEPBAJIbI U
UHTEpBAJIbHBIE OIICHKHU. JlOBEpUTENbHBIE OIIEHKHM HEW3BECTHOW BEPOSTHOCTH MO OOJBIIUM
BbIOOpKaM. JloBepuTenbHasi OllEHKa MAaTEMaTHYECKOTO OXKUJAAHUS MPU HEU3BECTHON TUCIIEPCUU.
JloBeputenbHash OLEHKAa CpEIHEro KBaJIpaTUYHOTO OTKJIOHEHUs. TOuyHbIe BBIOOPOYHBIE
pacnpenenenus: Cterogenta (t- pacnpenenenue), dumepa-Cuenexkopa (F-pacmpenenenue),
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ITupcona (y2-pacnpenenenue). IIpoBepka cTaTUCTUYECKUX TUIIOTE3. MaTeMaTu4ecKue METOIb
IPOBEPKH CTATUCTHUYECKUX TMIIOTE3. DJIEMEHThI TEOPUU KOPPEIIALMH.
4. O0beM y4eOHOl JUCHUIJIMHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
OO0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonraktHas pa6ora (KP): 15 54,4
Jlexiuu (JIek) 1 36
ITpaxtrueckue 3ansatus (I13) 0,5 18
CamocrositeabHas padora (CP): 0,5 18
KoHTtakTHas camocTosiTenbHas paboTa 0.2 0,2
CaMoCTOSITeIhHOE U3YYCHUE PA3/ICNIOB TUCIIUIUIHHEI ’ 7,0
Buja koHTpoOJIsI: IK3. 1 35,6
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3 81
KonrakTHas pa6ora (KP): 15 40,8
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 0,5 13,5
KoHTakTHas camocTosTenbHas pabota 0.2 0,15
CaMocCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI ’ 5,40
Bun koHTpOJISI: K3, 1 26,7

«Teopusi rpynn B xumun» (51.B.05)

1. Heab IMCHUIVIMHBI — 3QJ0XKUTh (QYHAAMEHT Ul OCBOCHMS psijia XUMHYECKUX
COBPEMEHHBIX JUCIHIUINH, COPMHUPOBATH MPOYHBIC 3HAHHS 110 OCHOBAM TEOPHH TPYIII
U BBIPa0OTaTh HABBIKYU K PEIIEHUIO0 KOHKPETHBIX 33/a4 110 TEOPUH TPYII

2. B pe3yabTaTe M3y4eHHs TMCHHUILIMHBI 00YUYAIOLIUIiCs MO0 MPOrpaMMe crenuaJuTeTa
JOJIZKEH:
OO6nanath cneayrOIMMUMH KOMIETEHITUSIMHU:

— CIIOCOOHOCTBIO HCIIOJIb30BaTh TEOPETUYECKHE OCHOBBI (DYHJIAMEHTAIbHBIX pa3/IelioB
MaTeMaTHKu U GU3KKHU B ipodeccruoHanbHoi nesrenbroctr (OITK-3);

— CIOCOOHOCTBIO MPHMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI NMPHU OOCYKICHUH
HoJTy4eHHbIX pe3yinbpraToB ([1K-4).

B pe3ynbraTe u3yueHus: AUCUUTIIMHBI 00 yJaIONIUIICs TOJKEH:
3namep:
— OCHOBHBIE TEOPEMBI TEOPUU TPYIIIL;
— TOHSATHUE TPYIIHI U TOATPYIIIIBL;
— MOoHATHE H30MOppHU3Ma U ToMOMOp(H3Ma TPYIIIIHI;
— TOHSATHE HOPMAJILHOTO JICTUTENS U (aKTOPTPYIIIIHL;
— TOHSATHUE MPECTABICHUS TPYIIIHI;
— KJaccu(UKAINIO TOYSUHBIX TPYII U UX MPEACTABICHHUS;
— TOHATHE TPYIIIEI U anreops! JIu;

— HMETh 0a30BbI€ 3HAHUS B 00J1aCTH MCETOHOB TCOPHUU I'PYIIII, H606XO,Z[I/IMLIC IJIg yCIICIIHOT'O
HU3YUCHUSA XUMHUYCCKUX TUCHHUILINH, PECIICHUA 3aaa4, BOSHUKAIOIIUX B HpO(i)eCCHOHaHBHOﬁ

cdepe.
Ymemes:

— THPOBCPATH ABIACTCA JIM HCEIIYCTOC MHOXKECTBO C 3aJlaHHONl Ha HEM 6HHapH01>i onepauneﬁ
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TPYIIION;

— BBIYUCIIATDH MOPAJOK KOHEUHOM IPYIIBI U MOPSAOK JIFO00TO €€ IIEMEHTa;

— ONMCBIBATh CTPOEHUE NOATPYIIT KOHEYHON [IUKINYECKOHN TPYIIIILL;

— OIIMCBIBAaThb CTPOCHUC CHMMeTqueCKOfI T'PYIIIIBI;

— pacKJIaJbIBaTh KOHEUHYIO IPYIITY B 00bEAMHEHUE HENEPECEKAIOIINXCS CMEKHBIX KIIACCOB IO
IOArPYIIIIE;
— BBIYMCIIATH NOPAJOK IIPOU3BEACHUSA KOHEYHBIX ITOATPYIII IPYIIIBI;

— TMPOBEPATH, ABISAETCS JIM MOJArPYIINa HOPMaIbHOU B IPYIIIIE;

— CTPOHTH (HaKTOP-TPYIILY TPYIIIBI IO HEKOTOPOH €e HOPMAJIbHOM MOATPYIIIIE;

— BBIYHUCIIATH XapaKTePbl HEPHUBOIUMBIX MPEJACTABICHUN TOYCUHBIX TPYIIIL.
Bnaoemu:

— TCEOPCTUKO-MHOXCCTBEHHBIMU METOJaMH UCCIICAOBAaHUA I'PYIIIL;

— METoagaMu TCOpI/II/I HpeI[CTaBJIeHI/ISI IpyHH
3. Kpartkoe coaep:xanue TUCHUILIHHBI

1.
2.

&

10.

11.
12.
13.

14.
15.
16.

17.

18.
19.
20.
21.
22.
23.

24.
25.

Mooynv 1. Ochoghbie nonamus meopuu 2pynn u JuHeliHvle npedcmasieHus

B3aumocsa3ps Teopuu rpynn v xumuu. [lonsatue rpynmnel.

I'pynnbr cummerpun. Ilpumepst rpynn. TeopeMbl 0 €IUHCTBEHHOCTHM €AMHUYHOTO U
oOpartHoro sy1eMeHToB. [loarpymnisl.

N3omopdusm rpynn. Koneunsie n 6eckoneunsie rpymmbl. [lopsaok rpynmel. Casur mo
rpynne.

[Topsinox u nepuos (UMKII) 3aeMeHTa. L{ukiandeckue rpymnimsl.

I'pynna nepecranoBok. IIpumMep rpymnma nepecTaHOBOK TpexX 3JEMEHTOB Kak TIpyIa
CUMMETPUU PABHOCTOPOHHETO TPEYIOJIbHHUKA.

Teopema Koanu. Tabnuia yMHOXKEHUS.

JleBple M mpaBele CMexHBIE Kiacchl. Teopema Jlarpamka. Ilpumepsl mis Tpynmsl
IIEPECTAaHOBOK TPEX JIEMEHTOB.

ConpsiKeHHBIE 3JIEMEHTBI U CONPSYKEHHBIE KIIACChI.

CamoconpsikeHHass MOATpyNna (MHBApHAHTHAs TOATPYIIA, HOPMAJIbHBIM JETUTENb).
IIpocTtele Tpynmsl.

daktop-pocTpaHcTBO U (hakrop-rpynna. Ilpumepbl mocTpoeHus ¢GakTOp-TPyIIIbL.
I{eHTp rpymnmsl.

["'omomopdusm rpynmn. Anpo u o6pa3 romomopdpusma. SnMuMophusM.

CgoiictBa romomopdusmoB. EctecTBenHbIit roMoMopdusm. ['pyrina aBToMophr3MOB.
Toveunsle rpynmsl - KoHeuHble noarpynmnsl rpynnsl O(3). Knaccudukanus TodyedHbIx
rpym.

JInnelinoe nipencrasienne rpynnsl. [IpuMeps! npeacTaBieHni Uil TOYEYHBIX TPYIII.
OKBUBaJICHTHBIE NpecTaBiIeHus. ToUHOE NMpeCcTaBIICHUE.

YHHUTAapHOE  NIPEACTABIECHHE,  CYIIECTBOBAHME  DKBUBAJICHTHOIO  YHUTApHOI'O
IIPEICTaBICHMUS.

XapakTtep NPEACTABICHMS, XapakTep OHKBHBAJICHTHBIX IPEJICTABICHUA U XapakTep
COIPSIKEHHOT0 Ki1acca.

HenpuBoaumeie npeacTaBiaeHus U BIIOJIHE HEMPUBOIUMBIE MPEICTABICHUS.

Jlemmsr Llypa. HenmpuBoauMele mpeacTaBiaeHus abeIeBbIX IPYIIIL.

COOTHOIIEHNS] OPTOTOHAIBHOCTH JUIsI MATPUYHBIX 3JIEMEHTOB IIPEICTABIICHHUS.
CooTHOIIEHNE OPTOTOHAILHOCTH I XapaKT€POB HEMPUBOIUMBIX IIPEICTaBICHUN.
OIHO3HAYHOCTH PA3JIOKEHUS IPUBOAMMOTO MPEICTABICHUS Ha HEITPUBOANMBIE.
Perynapuoe mnpencraBnenue. CoorHomeHuss  bepHcaiima. Uumcno — pasnnuHbIX
HENPUBOJUMBIX MPECTABICHUH.

[TocTpoenue TabnuIl XapaKTepOB HEMPUBOIUMBIX MTPEACTABICHUN ISl TOUSUHBIX TPYIII.
Kommno3umus npeacraBieHnid rpyIIb.
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26. [IpuMeHeHne TeOpur TPYII A7 KJIacCU(PUKAUN HOPMAJIbHBIX KOJICOAHUH MOJIEKYIIBI.

27. I'pynmst JIu. O6mue cBoiictsa rpymi Jlu.

28. Ilonsarue anredps! JIu. I'eHepaTopsl rpynmbl. DKCIOHEHIIMAIBLHOE OTOOpaXKEHHUE.
29. Oneparopnas hopma reneparopoB rpymisl Jiu. [Ipeacrasiaenus rpynn Jln.
30. HenpuBoanMBIE TPEACTaBICHHUS TPYMIBI TPEeXMEpHbIX BpameHuid. CIUHOpPHBIE H

TEH30pHBIC TPE/ICTABICHUSI.
4. O0beM y4eOHOMH JUCHHILINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y1eOHOMY IIAHY 2 72
KonraktHas pa6ora (KP): 1 36
Jlexiuu (JIek) 0,5 18
[Tpaxtrueckue 3ansatus (I13) 0,5 18
CamocrosiTeabHas padora (CP): 1 36
KoHTtakTHas camocTosiTenbHas paboTa 0.1 0,2
CaMOCTOSITeIhHOE H3YUCHUE PA3/ICIIOB TUCIUILITHHBI ’ 3,4
Bua KoHTpOJIA: 32a4éT - -

Buabl yueOHoii padboThI B 3E B acrp. yacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2 54
Konraktnas pa6ora (KP): 1 27
Jlexruu (JIek) 0,5 13,5
[Tpaktuueckue 3anstus (I13) 0,5 13,5
CamocrositesbHas padora (CP): 1 27
KoHTakTHas camocTosTenbHas pabota 0.1 0,15
CamocTosITeIbHOE H3YYCHUE PA3/IeNIOB TUCIIUIUIHHEI ’ 13,35

Bua koHTpOJIA: 3a4éT

«I/IH(l)OpMalII/IOHHbIe TEXHOJIOT'UHA B Hay‘IHOﬁ HAECATECJIBbHOCTHA CIICHINATUCTOB-XUMHUKOB

(B1.B.06)

1. leap AMCUMIUIMHBI — TIOATOTOBKA CTYJAEHTOB B 00JacTu WHOOPMAIIMOHHOTO
CONPOBOXKACHUS HAYYHOU JI€ATEIbHOCTH, TPUBUTUE HABBIKOB CAMOCTOSATENIBHOIO MOUCKA

XUMHUYECKON MHPOPMAIUH B Pa3IUYHBIX HCTOUHUKAX.

2. B pe3yabTaTe H3y4YeHHs IMCHHUILIMHBI 00YUYaIOLIUIiCs 10 NPOorpaMMe crenHaJIuTeTa

HOJI/KCH:
O6J'Ia,[[aTB CJICAYIOUMHA KOMIICTCHIIUAMMU:

— CIIOCOOHOCTBIO  pemaTh 3afayd  Npo(eCCHOHATBHOW JEATENbHOCTH Ha OCHOBE
nH(pOpMallMOHHON U OuOIMorpaduueckoil KyabTypsl C IPUMEHEHHEM MH(POPMAIIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJOIMM M BBIYHUCIUTEIBHBIX CPEICTB C Y4YETOM OCHOBHBIX

TpeboBanuit nHGopMarmonHoi 6ezonacuoctu (OIMK-4);
— CIOCOOHOCTBIO K MOUCKY, 00paboTKe, aHaTN3y HAyYHOU

Ha UX OCHOBE BBIBOJIOB M mpeiokenuit (OITK-5);

uHpopManuu U GOpMyIHPOBKE

— BIAJCHUEM COBPEMEHHBIMH KOMIBIOTEPHBIMA TEXHOJIOTHSAMHU TIPH IUIAHUPOBAHUHU
HCCJIEIOBaHHM, OJy4eHUU U 00paboTKe pe3yabTaTOB HAyYHBIX 3KCIEPUMEHTOB, cOope,
00paboTKe, XpaHEeHUH, IPECTABIICHUH U nepeaaue HayuHoi napopmanuu (I1K-6);

— TOTOBHOCTBIO TIPEJICTABIISITH MOTYYEHHBIE B UCCIICIOBAHMIX PE3YJIbTATHl B BUJIE OTYETOB
Y HAy4YHBIX IMyOJIMKAIUK (CTEHIOBBIX JIOKIAI0B, pedepaToB U cTaTel B NMEPUOIUUECKON

HayuHo# nevaru) (TTK-7).

3HAMmMb.

- OCHOBHBIC COCTaBIAKOIINC PIH(bOpMaHI/IOHHOFO obecnieyeHus mnmponecca COIMPOBOXKACHUA

Haquoﬁ ACATCIIbHOCTH, ITOHATHUA U TCPMUHDBI,
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- OCHOBHBIE OT€YECTBEHHBIC U 3apyO0eKHBIE UCTOYHUKU MPOPHILHON HHPOPMAIUY;
- 00IIMe MPUHIIUIIBI TTOJTyYeHUsI, 00paOOTKH U aHaJIU3a HAYYHOU WH(OpMAIINH;

ymemy:
- BBIIETATH KOHKPETHbIE nH(pOpPMaLIMOHHbBIE TEXHOJIOTHH, HE00X0IMMBbIE TUISt
UH(POPMALIMOHHOTO 00eCIeUeHHs! pa3IMYHbIX HAyYHBIX MOTPEOHOCTEH;
- HaXOUTh MNPOQUIbHYI0O HHGOPMALMIO B PA3JIUYHBIX OTEUYECTBEHHBIX M 3apyOeKHBIX
UH(POPMALMOHHBIX MacCUBax;
- 0o0pabaTbIBaTh U aHAIM3UPOBATH JAHHBIE C LIEJIbIO BBISIBICHUS PEIEBAaHTHOM HMH(OpMALINH,

enadems:
- 3HAHHUAMHU O COBPEMEHHBIX aBTOMATHU3MPOBAHHBIX HH()OPMAIIMOHHO-TIOUCKOBBIX CHUCTEMAax
(AUIIC), ux BO3MOXKHOCTSX, CITIOCO0aX B3aMMOJICHCTBHS C HUMU;
- NPaKTUYECKMMHM HaBbIKAMH HH(POPMAIIMOHHOTO TOHMCKAa C TOMOMIbIO  TEXHOJOTH
TEJIEKOMMYHUKAILIMOHHOTO 10CTYyIa U VIHTepHEeT-TEXHOJIOTH;
- OCHOBHBIMH MOJXOAAMM JUIsl aHaJU3a MOJyYEHHOW NAaHHBIX M MCIIOJIB30BAHMS MX B CBOEH
npodecCHOHATBLHOMN 1eATETbHOCTH.

3. Kpartkoe coaep:xanue JUCUMIIIMHBI

Mooynw 1. Beeoenue

Hayuno-rexuuueckas nandopmanus (npumepsl HTU), knaccudukanus ucrounnkos HTU
— TIEpBUYHBIC (CTaThH, MMATEHTHI, APYTHE BHUJbI MOJHOTEKCTOBBIX MyOIHMKAIWi) U BTOPUYHBIC
(pedeparuBHbIe 0a3bl JAHHBIX, peepaTUBHBIC KYPHAIIbI, CIIPABOUYHUKH).

Mooy 2. Ymo maxoe STN International. bubauoepagpuueckue 6azvi dannvix

O6mme cBenenus o Oazax manHbix (BJ[) B pexxume online B BJ[ STNInternational.
Knaccugpukamuss BJl. OcHoBHble KomaHawl s3blka Messenger. Jlormueckue oIneparopsl.
CuMBOJIBI yceUYeHHMS W  TMO3MLIHMOHHBIE omeparopbl. Kputepunu BweIOOpa peneBantHOil b/l
AJroputM™ npoBesieHus moucka B oubnuorpaduyeckux bJI. [Tonstue 06 nanekcax. Basic Index.
Crnenumansuble uHaekcel. Yuebuoie BJ[ — Learning Chemical Abstracts (LCA), Learning
Registry (LReg), Learning CASReact — LCASReact.

Mooyne 3. Bubauoepaghuueckas 5] Chemical Abstracts

Oomme npezacrasienus o oubmuorpaduueckoit b1 Chemical Abstracts (CA). IleuatHoe
uznanue CA. Dnexrponnsie BJI CA on CD (offline), I CA, HCA, ZCA, CAPIlus, ZCAPIus,
HCAPIus uepes STN (online). Bo3aMokHOCTh TIOMCKA TIO I[UTUPOBAHHUIO. PerucrpannoHHbIC
HoMmepa CAS (CAS RNs). KiroueBble ciioBa M KOHTpONMpYeMble TepMHUHBI. Pomu u ux
pUMEHEHHE.

Mooyne 4. Cmpykmypuo-xumuyeckue bJ{ . B/[ Registry

CrpykrypHo-xumuueckoil gaitn Registry. BJ] Registry kak eaunsiii (opMylbHbIN
ykazatenb K BJl CA Ilpumep 3amucu B BJI Registry. Ilouck mo mosHOMy XHMHYECKOMY
Ha3BaHu0. OcobeHHOCTH cucTeMarnueckoil HomeHkIaTypbl Chemical Abstracts Service. [Tonck
0 MOJIEKYJSIpHOM (opmyne (mopsiiok Xuiuia), ¢pparMeHTaM XMMHUYECKOro Has3BaHus, Ring
System.

Mooyne 5. Pedakmop STN Express ons cmpyKmypHO20 noucka

Crpykrypusiit nouck B B/ STN. I'papuueckuit untepdeiic STN Express-8. [Tocrpoenue
U IIpOBEpKa CTPYKTYPHBIX 3anpocoB. IlpeacraBnenue tayromepoB. OCHOBHBIE BHU/IbI MOUCKOB.
Peakunonnas b/l CASREACT (mapping, marking)

Mooyns 6. [lamenmnas ungopmayus ¢ STN International u unvix ucmounurxax HTH.

[Tarentsr xak mnepBoucrounnkn HTHW. Ilponenypa mnareHTOBaHMS —  3asBKa,
nyOnukanus, nateHT. Bpems neiictBust narenta. IlpaBoBoii craryc matenta. MexayHapoaHas
KkJaccudukanus nuzooperenuil. [lareHTHOE cemeicTBO.

JIOCTYN K MOJIHBIM TEKCTaM MaTeHTOB (OTKPBITHINA AOCTYM).

EBpomneiickoe marentHoe BegoMctBo. IlatentHoe BemomctBo CIIA. TlaTtenTHOE
BeoMCTBO Snonun. [larentHoe BenoMmcTBo Poccun — PocniaTeHt.

[TaTeHTHBIE pecypchl € TUIEH3UOHHBIM BHIOM JIOCTYIIA!

IMatentsie B/ B STN International.
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IMatenTHas BJ1 Questel Orbit.

Mooynv 1. Unpopmayuonno-noucxkosasn cucmema SciFinder, REAXYS, Web of Science

[lonaTtne O MOMYJISIPHBIX CTPYKTYPHO-XMMHUYECKHX IOMCKOBBIX cucremax SciFinder,
Reaxys — wmH(bopmManmoHHOE HAINOJHEHHE, YacToTa OOHOBJICHHUS, OCOOCHHOCTH HHTepdeiica.
basa mannbix Hayunoro mutupoBanus SciSearch (STN International), Web of Science (Web of
Knowledge). NmnakT-dakropsr xypHamoB, Xupin uHaekc (h index). OcoOEHHOCTH MOUCKA IO
[IUTUPOBAHUIO B PA3IMYHBIX HHPOPMAIIMOHHBIX pecypcax.

Mooy 8. 3aknouenue

HcTounnKkH MOTHOTEKCTOBOM HH(POPMAIUH ISl XUMUKOB U XMMHKOB-TEXHOJIOTOB.

B03MOXXHOCTh TMOJTHOTEKCTOBOrO MOMCKa Ha caiTax wuznarenbcTB. Yto Takoe ISSN
KYpPHAJIOB.

Karamoru BEH PAH w BUHWUTU PAH B wunrepner. Ilouck  myOmukamuii c
ucnonszoBanueM Google Scholar. Tlouck crareil M3 HaydHBIX JKYpHAIOB C HCIIOJIh30BAHUEM
cucreMmbl CrossRef (DOI).

4. O0beM y4eOHOMH JUCIHILINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 3 108
KonrakTHas pa6ora (KP): 1,5 54
Jlexruu (JIek) 1 36
[Tpaktuueckue 3anstus (I13) 0,5 18
CamocrositesbHas padora (CP): 15 54
KoHTakTHas camocTosTenbHas pabota 05 0,4
CaMoCTOSITEeIPHOE U3YUYCHUE PA3/ICIIOB TUCIIMIUIHHEI ’ 17,6
Bua KOHTpOJIsi: 3a4€T ¢ OLEHKOM - -
Buabl yueOHoii padoThI B 3E B acrp. yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3 81
Konrakthas pa6ora (KP): 15 40,5
Jlexumn (Jlek) 1 27
[Tpaktnueckue 3anstus (I13) 0,5 13,5
CamocrositesbHas padora (CP): 15 40,5
KoHTakTHas camocTosiTenbHas paboTa 05 0,2
CaMocCTOATEIbHOE U3YUYEHHE Pa3/IeNIOB TUCIUIIIMHbI ’ 13,3
Bupa koOHTpOJIs: 3a4€T ¢ OLEeHKOM - -

“Peaxkuuu u MeTobl opranunyeckoii xumuu” (b1.B.07)

1. Henp aucuMmiMHbI — W3yYEHHE COBPEMEHHBIX METOJOB U IOAXO0JI0B OPraHMYECKOTO
CHHTE3a, a Takke (OpPMHMpPOBAHUE Y CTYAECHTOB 3HAHUH M YMEHHH, MO3BOJISIOLIMX
CaMOCTOSITENIbHO IUIAHMPOBAaThb M OCYILECTBIATh KaK IPOCTbIE, TaK M CIOXHbBIE
MHOT'OCTaJUIHBIE CUHTE3BI PA3JIMUHBIX OPraHUUYECKUX COEANHEHNN

2. B pe3yabTaTe M3y4eHHs THCHHUIIMHBI 00YUYAIOLIUIiCS 10 MPOrpaMMe CrenHaJuTeTa
JOJIZKeH:

O6nanath cneayoUMMI KOMIETEHIUIMU:

—  CIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIUICHUIO, aHaIH3y, cuHTe3y (OK-1);

— CIOCOOHOCTBhIO BOCHPHHMMATh, pPa3BUBaThb M HCIIOJIB30BATh TEOPETHUYECKHUE OCHOBBI
TPaJMLIMOHHBIX U HOBBIX PAa3/IE€JIOB XUMHUHM IMPU PELICHUH MPOPECCHOHANBHBIX 3a/1a4y
(OIIK-1);

— BJAJEHUEM  HaBbIKAMHM  XMMHMYECKOTO  HKCIEPUMEHTa,  CHHTETHMYECKUMHU U
AQHAIUTUYECKUMHU METOJAMU TIOJyUYeHUSI M HCCIEAOBaHUS XMMHMYECKHUX BEILIECTB H
peakuuii (OITK-2);

88




— BIQJICHUEM CUCTEMOH (pyHIaMEHTaJIbHBIX XMMHUYECKUX MOHSATHA U METOJIOJOTHYECKUX
aCIIEKTOB XMMUH, (JOpMaMH U MeToZaMu HaydHoro no3Hanus (I[1K-3).

3namo:

- 0a30BbIC U CHIEUUATBHBIE METOABI OPraHMYECKOTO CHHTE3a; MEXaHU3MBI U 0COOEHHOCTH
IIPOTEKAHUs BAKHEHIINX CUHTETUYECKUX PEAKLUI.

Ymemo

- OCYILIECTBJIATH PETPOCUHTETUYECKUI aHAIIN3 CTPYKTYPbl OPraHU4ECKUX COCIUHEHUI
CJIOHOTO CTPOEHUS;

- o10MpaTh HauboJIee yCIelHble ITyTH CUHTE3a LIeI€BOM MOJIEKYJIbI;

- IJIJAHUPOBATH U OCYLIECTBIISITH CJIOKHBIE MHOTOCTaIMMHBIE CUHTE3bl OPTaHNYEC-KUX
COEMHEHUH CI0XKHOI0 CTPOEHHs, paboTas KaKk UHIMBUAYAJIbHO, TAK U B COCTaBE I'PYIIIIHI.

Braoemy

- METOJIOJIOTHEH COBPEMEHHON OPraHNYEeCKOW XMMHUH U OPraHUYECKOTO CUHTE34;

- HaBbIKaMHU PETPOCUHTETUYECKOIO aHAIN3a U CUHTETUYECKOI O IUIAHNPOBaHUS;

- HaBbIKAMU CaMOCTOSTEJILHOM paboThl B 001aCTH TOHKOTO OPraHUYECKOTr0 CUHTE3a

3. Kparkoe coaep:kanue JUCHUTIIAHBI

Mooyne 1. Knaccuguxayusa u cmpoenue opeanuieckux coeouneHui
1.1. IIpenmer opranmdeckoil xumMuu. OCOOEHHOCTH CTPOCHUsS yriepomHoro ckenera. [lonsTue
(GYHKUMOHATIBHOMN IPYIIIBL.
1.2. Onucanue OopraHMYECKUX MOJIEKYJ (METOJ BaJIEHTHBIX CBSI3€H U METOJ MOJIEKYIISIMHBIX
opburaneit). Mogens rubpuanzaunu AO, (- u [1- cBa3u. Teopus pezoHaHca.
1.3. Dnektponnsie 3(dexrsr 3amectutenell. MHIYKTHBHBIE HW Me30MepHBbIE A(PPEKTHI
KoHuennus crerneHu OKUCIeHus AJisl OPraHUYECKUX COEAUHEHUN.
1.4. CnexrpanpHble METOJbl aHaiu3a B opraHuueckodl xumuu (SIMP, Y@, UK). OcHoBHble
IIPUHLIMIIBI, BO3MOXHOCTH METOAOB. Macc-CIIEKTpOMETPHUS KaKk METOJl aHaJIh3a OpPraHu4eCKHX
COCIMHEHUH. PEHTIeHOCTPYKTYpPHBIN aHAJIN3 OPraHUYECKUX COCAMHEHUM.
Mooynw 2. [Ipocmpancmeennoe cmpoenue opeanuieckux coeounenuti. Cmepeoxumus.
2.1. Tlonatue o KOHPOpPMAIUAX W KOHPHUTYpaUAX OPraHUYECKHX coeauHeHuil. CrocoObl
u3o0paxkeHust Mojekyn (mpoexkuunu Heiomena, ®wumepa). Kondopmanum mUKIMYECKHX
COCTUHEHUH.
2.2. DHaHTHOMEpHUS M Juactepeomepus. Buiel xupanbHOCTH. AOCOIIOTHAS U OTHOCHUTENIbHAs
koHpurypamuu. Mezo-popmel. CTepeon3omMepust B KAPKACHBIX CTPYKTYpaXx.
Mooy 3. Kucnomul u ocHo8aHUs 8 Op2aHUYecKot Xumuu.
3.1. IIporonutnueckas teopus bpéucrema-Jloypu. Cuna kucinor u ocHoBaHuil. [lonstue o
COMPSIKEHHBIX OCHOBAHMSIX M COIPSDKEHHBIX KHCIOTAaX. BiMsHME 2JEKTPOHHBIX U CTEPUUECKUX
3¢ (eKTOB Ha KUCIOTHOCTh. [IoHATHE KNHETHYECKON KUCIOTHOCTH.
3.2. Teopus Jlprouca. [JoHopHo-akuentonslie B3aumozeiictsus. Teopus JKMKO Ilupcona.
[Tonsspuzyemocts HMOHOB U Mojekyl. Hykieopunst u  snexktpodunsl.  KonkypeHuus
HYKIEODUIBHOCTH M OCHOBHOCTH. aKTopbl, ONpeAessiolmre CHWIy HYKICOpUIOoB U
AIIEKTPOPHIIOB.
Mooyne 4. H3yuenue u onucanue mexaHusmos opeanuveckux peaxyui. Kunemuxa xumuueckux
Ppeaxkyuti.
4.1. CnocoOpl  ompenereHHUs  MEXaHHW3MOB. PeakMOHHOCIOCOOHBIE  MHTEPMEIHATHI:
KapOOKAaTHOHBI, KapOaHUOHBI, paJAUKaNbl, KapOeHbI, HUTPEHB! (CTAOMILHOCTh M CUHTETUYECKUE
HKBUBaEHTHI). Heknaccuueckue kapOOKaTHOHBI.
4.2. CxopocTh peakuuu Kak (QYHKIUS HYKICO(QUIBHOCTH M 3JIEKTPO(PUIBHOCTH CyOCTpaToB.
CpaBHEHHE KHHETUYECKHX ITapaMeTpOB JJIsl pa3HbIX (PYHKIIMOHAIBHBIX TPYIII.
Mooyne 5. Hyxkneogunvroe 3amewjenue y HACbIeHHO20 amoma yenepood.
5.1. MexaHu3Mbl HYKJICO(DUIBHOrO 3aMelieHus (OMMOJIEKYNIAPHBIH W MOHOMOJIEKYJISPHBIH).
[TpocTpaHcTBEHHBIE U 31EKTPOHHBIE 3((EKTHI. YXOAAIIUE TPYIIIbI, OHATHE HYKIEOPYTHOCTH U
anekTpodyraoct. ObpaiieHne KoH(UTrypauu u panemMusanus. Buyrpennuii 6apbep.
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5.2. Paznuunble BHIBI HYKJI€OQHIOB. AMOUACHTHBIE HyKJIeopubl. IiaekTpoduiabHOe
coaerictBue. CTepeoxXuMus peakiuii 3aMmenieHrsl. AHXUMEPHOE COICHCTBHE.

Mooy 6. InexkmpogunvrHoe npucoedunenue no KpamHou céa3u U JNUMUHUPOBAHUE.

6.1. KpatHas cBsi3b Kak HykJIeopuia. MexaHU3Mbl IPUCOCIUHEHHMS, TPAaBUIO MapKOBHUKOBA U
cirydau ero Hapymenus. Tunsl anekTpodmino. Katnonouansie maTepMeanatsl B AJE peakmmsix.
Omnuesbie HOHBL. CTOPOHHKE HYKIEO(DUIIBL.

6.2. KaTnoHHBIC MeperpynmupoBKY U NUKIU3ANUN. DIEKTPOGUIHLHOE MPUCOCTUHEHHE K JUCHAM
U JPYTUM COIIPSI)KEHHBIM CUCTEMAM.

6.3. Peakuuu »IMMUHUpPOBaHUSA, cpaBHEHHE MexaHuU3MOB. IIpaBwiio 3aiineBa. KoHkypeHuus
peakiuil 3aMeIIeHNs U AIMMUHUPOBAHUA. DIUMUHUPOBaHue 110 ["'opmany. DTuMUHUPOBaHUE 11O
Koymy.

Mooy 7. Ilpucoedunenue no kKapoOoOHUILHOLU epynne.

7.1. KapOOHWIBHBIE COEAMHEHHS M MX HIPOU3BOAHBIC (AlleTaay, WMHHBI, HUTPUIBI) Kak
anekTpoduibl: o0mas XapakTepucTUKa. MeXaHU3Mbl MPUCOCTUHEHHUS IO MOJISPU30BAHHBIM
KPaTHBIM CBA3SIM. DJIEKTPOHHBIE M MPOCTpaHCTBEHHbIE 3P (dekTrl. OOpaTuMoe NpUCcOeanHEHHE,
KpUTEpUn 00paTUMOCTH.

7.2. Terepoaromubie Hykieopunsl. I[lomydeHue u paslokeHUE areTaleid, THoareTaleH,
ocHoBanui [udda.

7.3. IlpousBoaHbIe KapOOHOBBIX KHCIOT. Peakums srepudukanuu. Aumnmmposanue O-, N-, S-
HYKJICO(UIIOB.

7.4. C-myxieoduibl, mpucoequHeHne kapbanmonoB. OOpamienue mnoimsipHoct no Kopu-
3eebaxy. beH3omHOBast KOHEHCAIIHSL.

7.5. PeaxTuBsl I'puHBspa 1 INTHHOPraHMYECKHE COCTUHEHUS KaK HYKICODUIIBI.

7.6. Kero-eHonbHas TayTOMEpHsi, IMOJYYEHHE EHOJIATOB, CPaBHEHUE HMX HYKICO(DUIHLHOCTH.
AnpnonpHas koHaeHcarws. ClioxxHodGupHas konaeHcanus Kisiizena.

7.8. IlepekpecTHas anbAoiibHAas KOHJeHcauus. HampaBieHHass KOHAEHcAIUsl, CTEPEOXUMMS
peakiuu. IlpaBuno Kpama, momenr ®denkuna-Ana. CHIMICHONATH W JUTHEBBIC CHOJSTHI.
Peakuus Myxkasimbel. EHamuHbl kKak Hykineoduisl. Peakuus Mannuxa.

7.9. Tlpucoemuuenue wmaoB ¢gochopa u cepsl. Peakumsi Buttrra u pojcTBEHHBIE PEAKIIHH.
Peruno- u crepeocenektuBHOCTh. Peakuns Kopu-Yaitkosckoro.

7.10. ComnpspkeHHOe nipucoenuaenne. Peaknus Muxasis. Cyoctparsl Muxasns B peaknusx C-C
coueTaHusl. AHMOHHAs MOJIMMEPHU3ALINS AKIENTOPHBIX AJIKEHOB.

7.11. T'mapua-uon kak Hykieopuna. BoccranoBnenne kapOOHUIBHBIX COSIUHEHUN IO CIUPTOB U
aMUHOB.

Moonyv 8. DnekmpoghunvHoe 3amewjeHue 8 apomMamuiecKom psoy.

8.1. ApomaruuHocTh, obOmue mnpexacraBneHus. IlpaBumo Xrokkens. Juarpammbr ®Ppocra.
Onucanue 6en3ona B TepMmuHax MMO. ApoMaTHYHOCTh 3apsKEHHBIX YaCTHUI U T€TEPOLIUKIIOB.
SMP kak METOJ OIEHKHM apOMAaTHUYHOCTH. AHTHAPOMATUYHOCTh, CTPYKTYPHBIE OCOOEHHOCTHU
UKJINYECKHUX TTOJIMEHOB.

8.2. MexaHu3m 51eKTpoUIbHOrO 3amelnieHus. THumbl 3IeKTPOPHUIOB, PETHOCETEKTUBHOCTD
3amemeHus. Hampapisiromee  aeicTBue  3aMeCTUTENE. Y CTOMYMBOCTH — S-KOMIUIEKCOB.
CornacoBaHHOE U HECOTJIACOBAaHHOE JIEWCTBUE 3aMECTUTENEH. AJIKMINPOBAHUE U allMJIMPOBAHUE
no ®punento-Kpadrey.

Mooyne 9. Hykneogunvroe 3amewjerue 8 apomMamuyeckom psoy.

9.1. Mexanu3m mnpucoeauHeHus-otmeruieans. Kommiekc Meiisenreiimepa. AKTHBHOCTh
YXOJSUIUX TPYII B PEAKIUAX 3aMEIICHUSI.

9.2. AprHOBBII MeXaHU3M. PernocenekTMBHOCTh 3aMEIICHUSI B HEAaKTUBUPOBAHHBIX CUCTEMAX.
9.3. BukapuosHoe 3amenieHue Bojopoaa. Kunernueckne 0cOOEHHOCTH PEaKIIHu.

Mooy 10. Ocrogbl xumuu MemaniopeaHuieckux coeOuHeHutl.

10.1. JIutuii-, mMarauii-, Menb-, LUUHK-, KaJMHI-, pTyThb-, LEPUI-OPTraHUYECKUE COEAMHEHUS
(o6miee paccMoTpenue). [ -KoMIiekchl IepexoHbIX METAIOB — OPOUTATBFHOE PACCMOTPEHHUE.
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10.2.  Ilannapuii-kataau3upyemble  peakquu  Kpocc-codeTaHus.  OCHOBHbIE — cTaguu
KaTaJUTHYECKUX IIUKIOB. PernocenekTuBHOCTh, TpeOOBaHUS K cyOcTpaTam.

10.3. Peakuuu npHUCOENMHEHHS 10 KpaTHBIM CBSI3(M, KaTalU3UpyEeMble KOMIUIEKCAMU
NEPEeXO/IHbIX  MeTauioB.  TuraH-opranuueckue  peareHtbl. Peakums — KynunkoBuua.
[Tonumepusanus ankeHoB Ha Karanm3aropax L{urinepy-Harra.

10.4. MeTare3uc aJKeHOB ¥ €HUHOB: OOIIHE MTPEICTaBICHUS, MEXaHU3M, XEMOCEJIEKTUBHOCTbD.
Mooynws 11. Padukanvuvie peakyuu.

11.1. Uctounuku cBOOOMHBIX paaukainoB. llemHoe paaukainbHOe 3amenieHue. Knaccudukanuys
peareHToB.

11.2. PagukanbHOE NPHCOEAUHEHNE TIO KPATHBIM CB3aM. [IpuMepsl KaTaquTUYECKUX LIMKIIOB.
Papukanpabie peakiun C-C couetanus. XeMo- U peruoCeIeKTUBHOCTD IPUCOEAUHEHMSL.

11.3. BoccraHoBieHHE KpaTHBIX CBs3ed Merauiamu. Tumbl cyOctpaToB. BoccraHoBieHue mo
bepuy. IIlnnakoHoBoe BoccTaHOBIIEHHE. ALIMJIOMHOBAsE KOHEHCALIUS.

Mooynv 12. CunxpoHnusie peakyuu.

12.1. CurmarporHbele NeperpynnupoBKH, OOIIHMe MpeAcTaBlieHUs. MeXaHu3Mbl, OpOUTAIbHBIE
TpeboBanus. IleperpynnupoBku Kusitzena, Koyma. Ilpunuun coxpanenust opOuTaibHON
CUMMETPHHU.

12.2. Peakuusa dunbca-Anbnepa. OpOurtanbHoe paccmoTrpeHue. CTepeoxuMusi. DJIEKTPOHHBIE
TpeboBanus. JHa0-paBuiio Anbaepa. ['erepopeakius uibca-Anbaepa.

12.3. Junonsiproe nukionpucoeanuenue. Tunsl 1,3-numoneit u qumnonsapoduios. O30HOIH3.
12.4.  OcuoBbl  (oroxumuu. [uarpammer SOmoHckoro. [2+2] MOHKIONPHCOEIHHEHUE.
OpOuranbuble TpeboBanusa. CriocoObl aKTUBALIUU CYOCTPATOB.

12.5. Dnexrpouukinnueckue peakuuu. Peakius Hazaposa. Ctepeoxumus.

Moonys 13. Peaxyuu c yuacmuem kapbenos u Humpenos. Kapbenouowi.

13.1. PeakmnmonHas criocoOHOCTh KapOeHOB U KapOeHouaoB. CrnocoObl reHeparuu KapOeHOB.
Huazocoequnenus. Peakiuu nukinonponanupoBanus. Peakius Cummonca-CMuTa, MEXaHU3M,
CTEPEOXUMUYECKHE OCOOEHHOCTH.

13.2. Hurpensl — crnocoObl renepanuu. HutpeHnossie meperpynmnupoBku: ['opman, Kypuwmyc,
[IImuar. Peaknus Hraygunrepa. I[leperpynnuposka bekmana.

Mooyns 14. Peakyuu 60ccmanosieHUus OpeaHuieckux cOeOUHeHUl.

14.1. T'uapunasie BocctaHoBuTenu. [Ipocrpancrsennsle 3¢ dextsl. BoccTaHoBieHne 6opanamu.
Pearent Kopu-bakmm-11In6ats!.

14.2. Peakuuum rereporeHHoro ruapupoBanus. Katanuzarop Jlunmnapa. BoccranoBnenue
aTomapHbIM BoaojopoM. MonHoe ruapupoBanue. Peakuus Kinemencena. Peakuusa Kuxnepa-
Bonsda.

Mooyns 15. Peaxyuu oxucnenus.

15.1. Oxucnenue crnuproB. Pearent J[>koHca u apyrue npousBogHble XpoMa(6). OKuciaeHue mo
Ceepny u Moddary.

15.2. Peakuuu 53MOKCUIUPOBAaHUS U TUIPOKCUIMpoBaHUA. lloaxoasl K acUMMETpUYECKOMY
CHUHTE3Y AIIOKCUJI0B U BULIMHAIBHBIX JUOJIOB.

15.3. Oxucnenue yrieBoaopo1oB (o01ee paccMOTpEHUE).

Moonys 16. Ob30p xumuu cemepoyukiuieckux coeOuHeHu.

16.1. ApOMaTH4YHOCTh T€TEPOLUKINYECKUX coelMHEHUH. [T 1 ecTUYIeHHbIe TeTePOIKIIbL.
KHcn0THO-OCHOBHBIE CBOMCTBA FE€TEPOLMKIOB. TayToMepus a3oiioB.

16.2. OcHOBHBIE METOJbl CHHTE3a TE€TEPOLUKINYECKHX COCIUHEHUN. PeTpocuHTeTHYeCcKuid
AQHAJIN3 B CHHTE3€ FETEPOLIMKIIOB.

Mooynv 17. Xumusi 0CHOBHbBIX KN1ACCO8 NPUPOOHBIX COCOUHEHUII.

17.1. Crepeoxumus yriaeBonoB. Myraporanus. [ muko3unnpoBaHie. AHXUMEPHOE COJIEHCTBUE.
3amuTHBIE TPYMIBI B XUMUHU yIiieBoJ0B. OKHCIEHUE U BOCCTAHOBJIEHUE YIJIEBOAOB. YTJIEBOJIbI
KaK IPUPOIHBIE UCTOYHUKU XUPATBHOCTH.

17.2. Crepeoxumusi aMUHOKUCIOT. CriocOOBI OMYyYEHUs] aMUHOKHUCTIOT. XMMHUYECKHE CBOICTBa
amuHOKuUCIOT. [lentuast u 6enku. Opranokarann3. DepMeHTaTUBHBIN KaTallu3.
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17.3. XKupsr u pochonununsl. XKupusie kuciotsl. [Ipocrarnanaunsl. Tepnensl: 0co6eHHOCTH

CTpOEHUs1, OMOCHHTE3, pacrpocTpaHeHue B mpupoae. CTepoussl.

4. O0beM y4eOHOH JUCIHILINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y1eOHOMY IIAHY 2 72
KonraktHas pa6ora (KP): 1 36,2
Jlexiuu (JIek) 1 36
ITpaxtrueckue 3ansatus (I13) - -
CamocrositeabHas padora (CP): 1 35,8
KoHTtakTHas camocTosiTenbHas paboTa 0.95 0,2
CaMoCTOSITeIhHOE U3YYCHUE PA3/ICNIOB TUCIIUIUIHHEI ’ 8,8
Bua KoHTpOJIA: 32a4€T - -
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 2 54
KonrakTHas pa6ora (KP): 1 27,15
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) - -
CamocrositeabHas padora (CP): 1 26,85
KoHTakTHas camocTosTenbHas pabota 0.95 0,15
CaMOCTOATEIbHOC U3YYCHHE PA3/ICIIOB TUCITUTITHHBI ’ 6,6
Bua KOHTPOJISA: 32a4€T ¢ OLEHKOM - -

«Xumuyeckasi kuaeruka» (b1.B.08)
Hear AUCOMIUVIMHBI — OBJIAJCTh 3HAHUSAMU OO0 OCHOBHBIX KHHETHYECKUX
3aKOHOMEPHOCTSIX TMPOTCKAHUS XHUMHUYECKUX TPOIECCOB, MYTSIX BBIIBICHUS METOJIOB,
MO3BOJISIONINX YCTAHABJIMBATH TMPHPOY CKOPOCTh-ONPEACISIOMICH CTaJud W JeaTh
BBIBOJIBI O BO3MOKHOM MEXaHH3ME PEaKIiH, MOHUMATh POJIh KaTaau3a JUIsl XUMHIECKON
TEXHOJIOTHH.
B pe3yabTaTe u3ydeHHs1 JUCHUNIUHBI 00yYAKOIIUICS MO MPorpaMMe ClenHaJInuTeTa
JTOJI2KEeH:
OO06nanath cneAyrOIMMUMH KOMIETEHITUSIMH:
CIMOCOOHOCTBIO K a0CTPAKTHOMY MBIIUIEHHIO, aHaIHu3y, cuaTe3y (OK-1);
CIIOCOOHOCTBIO BOCIIPUHUMATh, Pa3BUBATh M HCIOIB30BAaTh TEOPETUYECKHE OCHOBBI
TPAJUIIMOHHBIX M HOBBIX PAa3/I€JIOB XUMHUHM IMPU PEUICHUH MPOPECCHOHANBHBIX 3a/1a4
(OIIK-1);
BJIQJICHUEM CUCTeMOHN (yHIaMEHTAIbHBIX XUMHUYECKHX MOHITHH U METOJOIOTUYECKUX
acreKToB XUMUH, (hopMamu U MeTo1aMu HayuHoro rmo3Hanus (ITK-3).

3name:

— OCHOBHBIE KHHETHYECKNE 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKUX PEAKIIU;
— TEOpPUHM XMMHYECKOM KHHETHKH, IIYTH TEOPETHYECKOTO pacdyeTa CKOPOCTEM XUMHUYECKHUX

pCaKI_II/Iﬁ " OIpaHUYCHUSA B IPUMCHUMOCTH PACUCTHBIX MECTO0B,

— OCHOBBI TEOPHH (POTOXMMHUYECKHX U LIEMHBIX pPeaKlMii, peakluii B pacTBOpax. 0COOEHHOCTH

nux CT&)IHI?IHOFO IMPOTCKAHUA U YCIIOBUSA OCYIICCTBIICHUA

— OCHOBHBIC UYCPTbl TOMOI'CHHOIO HW TCTCPOTCHHOI'O KaTajlu3a,

XUMHUYECKOTO TMpoliecca B MPUCYTCTBUM KaTaln3aTopa.
Ymems:

NPUYMHBI  YCKOPEHUs
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— TPUMEHATh TEOPETHUYECKUE 3HAHHUA U DKCIEPUMEHTAJIbHBIE METOJbl MCCIEN0BaHUS
¢buznyecKkol XUMUU MAJIS pEUIeHHs] BOIPOCOB, BO3HUKAIOIIUX IPU H3YYEHUH KUHETHUKU
XUMHYECKUX PEAKIUM;

— HaxOJIUTh CKOPOCTh M YCTAHABIIMBATh MOPSAJOK XUMHUYECKON peaKIuu;

— IPOBOJUTh AHAIM3 U KPUTUYECKU OLICHUBATH IOJYYEHHBIE SKCIEPUMEHTAIbHBIEC JAHHBIC,
000011aTh 1 J1e1aTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— 3HAHUSMU OCHOBHBIX 3aKOHOB XUMHUYECKOW KHHETHKH, BIMSHUS PA3IUYHBIX (PAKTOPOB
(TeMIieparypsbl, 1aBJIEHUS, KaTAIM3aTOpa) Ha CKOPOCTh XMMHUECKON peaKIuu.

— KOMILIEKCOM METOJIOB OIIPEEIICHUS MTOPSJIKA U CKOPOCTH PEAKLIUU;

— MOAXOAAaMM JJIsi YCTAHOBJIEHMS JIMMUTUPYIOLIEM CTagud W MeEXaHu3Ma H3ydaeMoi
XUMHUYECKOW PEaKLUH.

3. Kpartkoe cogep:xanue TUCHMILIHHBI
Mooyns 1. CKOpPOCTb XUMHUYECKOW pEakIUH, KOHCTAHTAa CKOpPOCTH, TIOPSIOK |

MOJICKYJIIPHOCTh peaknuu. KuHeTnka HeoOpaTMMbIX peakuuid 1-ro, 2-ro, 3-To U HYJIEBOTO

nopsiakoB. JuddepeHnnanbaple ¥ MHTETPAITBHBIE METOJBI ONPEACTCHHUS TOPSIKA PEaKIHH.

Cnoxnple peakuuu. [IpuHUMII HE3aBUCHMOIO MPOTEKAHUSA BJIEMEHTapHBIX  pPEAKLUH.

OOpatumble, mnapamiedbHble M IOCIENOBaTeIbHblEe peakuuu 1-ro mnopsaka. IlpuHnun

JTUMUTHPYIOIIEH CTaJuK MOCIEA0BATEIbHOM XUMUYECKON peakni. MeTo1 KBa3UCTallMOHAPHBIX

KOHLEHTpalui, o0nacte MpuMeHeHMs. BinsHue Temmeparypbl Ha CKOpPOCTb peaklLuHu,

npubmkeHHoe mnpaswio Baut-I'opda. VYpasHenwe Appenuyca, auddepeHunaibHas u

UHTETpaibHbIe (POPMBI ypaBHEHUS. DKCIIOHEHIMANbHAs (JopMa ypaBHEHHI AppeHnyca. DHeprus

AKTHBALMU U TIPEISKCIOHECHIMAIbHBIA MHOXKHUTEIb.

Mooyne 2. Teopun XMMHUYECKOM KUHETHKHU: TEOpUs AKTUBHBIX COYAAPEHUN U Teopus
nepexonnoro cocrosiHusi TIIC (aktuBupoBaHHOrOo KoMmruiekca). OcHoBHble monoxenus TAC,
MEXaHMU3M aKTUBaLMM MoJieKysl. KoHCcTaHTa CKOpoCcTH OMMOJEKYIspHON peakuuu. OU3ndecKuii
CMBICJI PEIIKCIIOHEHIIUATIBHOIO MHOKUTEINS M JHEPTUU aKTUBALMU B paMKaX TEOPUU aKTUBHBIX
coynapenuii. Crepudeckuii pakTop, HEOOXOIUMOCTh €0 BBEACHHS B KHHETHUYCCKOE YPABHCHHE
peakuuu. JlocToMHCTBA W HENOCTAaTKM TEOPUM AKTHBHBIX COyJIapeHMd. MexaHusm
MOHOMOJIEKYJISIPHBIX Ta30BbIX peaknuid B pamkax TAC. Cxema Jlunnemana. Teopus
nepexoaHoro cocrostHus (aktuBupoBaHHoro kommiekca) (TIIC wumu TAK). OcHoBHBIE
nonoxkenus TIIC, kuHeTnyeckas cxema peakiuu. AKTUBUPOBAHHBIM KOMIUIEKC U €0 CBOWMCTBA.
[ToBepxHOCTh mNOTEHIMaIbHOM »Hepruu. Koopaunara peakuuu, npoduib MyTH pPEaKIUH,
SHEprus aKTUBAaLUU. OHTaIbIUA U SHTPOMHUS aKTUBaIUU. HcTtonkoBanue
HPEIPKCIIOHEHIIUAIBHOTO MHOXKHTENS M CTEPUUECKOro (hakTopa B paMKaxX TEOPUHU MEPEXOJHOTO
coCTOsIHUS. J|0CTOMHCTBA U HEJJOCTATKU TEOPHUH.

Mooy 3. DOTOXMMHMYECKHE peakIMHU. XHuMHU4Yeckrue U (oTopHU3MUECKHe CTaauu,
BTOpUYHbIe Tpouecchl. Kunetnka ¢oroxumuueckux peakuuid. CeHCHOMIU3UPOBaHHbBIE
doroxummuueckue peakiuu. LlemHble peakiuyu, MEXaHU3MBbl 3apOXKIAEHUs, Pa3BUTUS M OOpbIBa
nenu. Hepa3BeTBieHHblE U pa3BETBICHHbIE IEMHBbIE peaklUU. BeposTHOCTHas Teopus
pa3BETBICHHBIX peakiuuil. IIpenenbHble SABICHMS B LENMHBIX PEAKUUAX, HWKHUN U BEPXHUUI
npenensl BociuiaMeHeHHus. OCOOEHHOCTH MpPOTEKaHUs XUMUYECKUX peaklUuid B pacTBOpax.
Knerounsrii 3 dexr. Kunernueckas cxema nporekanusi OMMOJIEKYIIPHON peakiMi B pacTBOpE.
[IpenenbHble ciaydyan MpoTeKaHWsl peakiuu. beictpeie  (mudPy3MOHHO-KOHTPOTHPYEMBIE)
peakuuu, AU Y3UOHHBIA Tpeaen KOHCTAHTHI CKOPOCTH peakiuu. YpaBHeHHe bpeHcrena-
beeppyma. KuHeTnka MOHHBIX peakiuii B pacTBOpax. BiusHHME HMOHHON CHIIBI pacTBOopa Ha
CKOpOCTh peakIMii C ydacTueM HOHOB. MakpokuHetuka. Ponp nuddy3un B KHUHETHKE
reTepOreHHbIX peakiuil. Pa3znuuHble pexuMbl MPOTEKaHUs peakluuid (BHEUIHSS KUHETHYecKas
001acTh; 00J1IaCTH BHEIIHEH U BHYTpeHHeH tuddy3un).

4. O0beM y4eOHOI TUCUHMIIIIMHbI

B akagem.

Buabl yuedHoii padoThI B 3E qacax
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OO01masi TPYA0eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 2 72
KonTaktHas padora (KP): 1 36,2
Jlexmn (Jlek) 0,5 18
[TpakTueckue 3anrstust (I13) 0,5 18
CamocrositesibHas padora (CP): 1 35,8
KoHTtakTHas camocTosiTenbHas pabota 0.95 0,2
CaMOCTOATEIHbHOE U3YYCHHE PA3ACIIOB TUCIIUTITHHBI ’ 8,8
Bua koHTpoOJIA: 3a4éT - -
Buabl yueOHoii padoThI B 3E B actp. yacax
O0mas TpyA0eMKOCTh JMCIHUIIJIMHBI 10 Y1eOHOMY IIAHY 2 54
KonraktHas pa6ora (KP): 1 27,15
Jlexmm (Jlek) 0,5 13,5
[TpakTaeckue 3arstust (I13) 0,5 13,5
CamocrositesibHas padora (CP): 1 26,85
KoHnTtakTHas camocTosTenbHas pabora 0.95 0,15
CaMOCTOSITEeIPHOE U3YYCHUE PA3/ICIIOB TUCIIMIUTHHEI ' 6,6
Buja koHTpOJIsi: 3a4€T - -

«CnenuanbHblii oprannveckuii cunres» (b1.B.09)

1. Heap aMCUMIJMHBI COCTOMT B MNPUOOPETEHHU CIEMUAINCTAMU 3HAHUW, YMEHUH,
BIIaJICHUY U B QOPMUPOBAHUH KOMIIETEHIIUN B 00JIACTU CUHTE3a CIIOKHBIX OPraHUYECKUX
COCIMHCHUH, COBPEMEHHBIX CHHTETHYECKMX METOJIOB M peakiuii TpaHchopmanuu
(G YHKIIMOHATBHBIX TPYIIIL.

2. B pe3yabTaTre u3yueHus JUCHUILUIMHBI 00y4aloIIMiics MO MporpaMme crieluaauTeTa
JOJIZKEH:

Ob6nagath cneayoUMMI KOMIETEHIIUAMU:

— CIOCOOHOCTBIO BOCIIPUHUMATH, Pa3BUBATh MU UCIOJIB30BATh TEOPETUYECKHUE OCHOBBI
TPAJULIMOHHBIX M HOBBIX PAa3/IeJIOB XUMHUH IMPU PEUICHUH MPOPECCHOHANBHBIX 3a/1a4
(OIIK-1);

— BIIaJCHUEM HaBBIKAMH XUMHUYECKOTO JKCIIEPUMEHTA, CUHTECTUUYECKHUMU u
AHAIUTUYECKUMHU METOJAMU IIOJIyYEHUsT U MCCIEAOBAHUS XMMUYECKUX BELIECTB U
peaknuit (OI1K-2);

— BJAJEHUEM CHCTEMOH (yHIaMEHTANbHBIX XUMHUYECKUX TMOHATUH M METOHOJIOTHYECKHX
acreKToB XUMUH, (hopMamu U MeTogaMu HaydHoro rno3uanus (ITK-3).

3namo:

- CYITHOCTH TIPOOJIEM OPraHUYECKOTO CUHTE3a, HAYYHO-TEXHUYECKHUE TTOXO/IbI U ITYTH UX
pelIeHus;

- METOJI0JIOTHYECKHE OCHOBBI TJITAHUPOBAHUSI MHOTOCTAUIHHOTO CHHTE3A;

Ymems:

- IUTAHUPOBATh MHOTOCTAIUHBIN CUHTE3 MPHUPOIHBIX COCTMHEHUN;

- TPUMEHSATH COBPEMEHHBIE CHUHTETUYECKHE METOJbl CHHTE3a JJsi MOJy4YeHUs
MAKJIMYECKUX U allMKIMYECKUX MOTU(YHKIIMOHATBHBIX MOJICKYJI.

Braoemy:

- CIIOCOOHOCTPIO K KPUTHUYECKOMY aHaJIM3y H OIEHKE COBPEMEHHBIX HayYHBIX
TOCTHIKEHUH B 00JIaCTH OPTaHUYECKOTO CUHTE3a;

- METOJOJOTUYECKHUMH TMOAXOJAaMHU K PEIICHHI0 MpoOJieM TUTAHHUPOBAHUS CHHTE3a
OpPTraHUYECKUX COETMHEHUI;

3. Kparkoe cogep:xaHue TUCUMILITHHBI
Mooyne 1. Ayuxknuyeckue coeouHeHus.
1.1. OOu1re npuHIMUIBI OPraHUYECKOTO CUHTE3A.
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1.2. JIutuii- 1 MarHuiopranuyeckre coequHeHns Kak C-HyKIeo(uiIbl 1 Kak

MPEIIECTBEHHUKH IPYTHUX METAIJIOPraHUYECKUX PEareHTOB.

1.3. Kynparnsie pearentsl B peakuusix C-C coueranus.
1.4. Ucnonp30BaHue alleTUIEHOB B CUHTE3E AlIMKINYECKHUX COEIUHECHUN.

1.5. Meronbl 00pa3oBaHus yriaepoa-yriepoaHON CBSA3H € UCIIOJIb30BAaHUEM KaTalln3a

KOMIIJICKCaMU I1aJijiagus.

1.6. KapOonunpHast rpyrma Kak 3JIeKTpo(uI B peakuusax 00pa3oBaHus yriaepo-

yraepoaHou cBsizu. Peakuus ['puHbsapa u pocTBEHHbIEC IPEBPAILICHHUS.

1.7. AnkunupoBaHHe €HOISATOB KaK OJUH U3 YHUBEPCAIBHBIX ITyTell co3nanus sp3-Sp3

YTJIIEPOI-YTIAECPOTHOM CBS3H.
1.8. AnpaonpHas peakuusl.
1.9. Peaknust Muxanist.

1.10. Peakuust Muxasms Kak cTpaTeruueckasi peakius B IOJHOM CUHTE3€

1.11. OnedunupoBanue kapOoOHUILHOM Tpymmbl. Peakiuu Burtura u XopHepa-

Yoacsopra- OMMOHCA.

1.12. a-I'erepoaTomMHbIe KapOAHUOHBI B PEAKIUAX C KAPOOHUIBLHBIMHU COCTMHCHUSIMU.
1.13. DKBUBaNEHTHI AlIUJI-AHUOHOB B peaKLIUAX 00pa30BaHUsl YTIEPOA-YIIEPOIHON

CBSI3H.
Mooynw 2. Luxnuyeckue coeOuHeHusl.
2.1. Ileperpynnuposka KisiizeHa.
2.2. Ileperpynnuposka Koyma.
2.3. CuHTE3 YHAHTUOMEPHO YUCTHIX COCTUHEHUM.
2.4. Metoabl 00pa3oBaHMs TPEXUWIEHHOT'O IIUKJIA.
2.5. Metoapl 00pa30BaHUs YETHIPEXWICHHOTO IIUKIIA.

2.6. AHMOHHBIE U KaTUOHHBIE LIMKJIU3ALMH B CUHTE3€ [IUKJIONEHTAHOBBIX CUCTEM.
2.7. AHMOHHBIE U KATUOHHBIE IMKJIN3ALMH B CUHTE3€ LIUKJIOTEKCAHOBBIX CUCTEM.
2.8. 'oMonuTHUYECKOE MPUCOETUHEHHE 110 KPATHBIM YIJIEPO/I-YIIIEPOIHBIM CBSI35M.
2.9. BHyTpuMOnEKyJIApHbIE HUKIN3ALNU C Y4aCTUEM AJIKWIBHBIX PaJIUKaJIOB.

2.10. Peakuus Junbsca-Anbaepa.

2.11.BayTpuMonexysipHble BapuaHThl peakunu Juibca-Anbaepa.

2.12. Metarte3uc 0JIe()HOB U alleTHIICHOB.
4. O0beM y4eOHOH JUCHHUILINHBI

Buab yueoHoii padoTnl 3E B axanem.
Jacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 8 288
Konrakthas padora (KP): 4 144.6
Jlexruu (JIek) 1 36
[Tpaktuueckue 3anstus (I13) 1 36
CamocrositesbHas padora (CP): 3 107,8
KoHTtakTHas camocTosiTenbHas pabota 1 0,6
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI 35,6
Bua KoHTpoJIsA: 3a4€T, IK3aMeH 1 35,6
Buabl yueOHoii padoThI 3E B actp. yacax
OO0uas TPy10eMKOCTh JHCHHMILIMHBI 10 Y4eOHOMY IIAHY 8 216
Konrakthas pa6ora (KP): 4 108,45
Jlexmm (Jlek) 1 27
[Tpaktnueckue 3anstus (I13) 1 27
CamoctosiTenbHast padora (CP): 3 80,85
KoHTakTHas camocTosiTenbHas paboTa 1 0,45
CaMOoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCIUIIIMHBI 26,55
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Buja koHTpoOJIsi: 3a4éT, IK3aMeH \ 1 \ 26,7

«OcHOBBI KaTa/M3a XuMu4eckux peakuuii» (b1.B.10)

1. OcHoBHON HenbI0 Y4EOHON IUCHMIUIMHBI SBJSIETCS O3HAKOMIIEHHWE C COBPEMEHHBIMU
MIPEACTABICHUSMU O KATAlIM3€, MEXaHU3MaX KaTAIUTUYECKUX PEAKUUN U pOJIM KaTajlu3a
B COBPEMEHHOW MPOMBINUICHHOCTH —  XUMHUYECKOW, HEPTEXUMUYECKOU U
HedTenepepabarpiBaromiei, Onoxumuyeckoi u nuieBoil. Ocoboe BHUMaHHE YAENSETCs
PAaCCMOTPEHMIO BaXKHEHIIMX 3aKOHOMEPHOCTEM KUHETHKA KAaTaIUTHYECKUX peakluil U
B3aMMOCBS3H C (PU3MKO-XUMUUYECKHUMH CBOMCTBAMH BEILIECTB.

2. B pe3yabTare u3yueHus AUCHHUILIMHBI 00y4YaIOIIHiics MO MporpaMMe CrenuaIuTeTa
HOJIKEH:

O6nanath cneAyrIMMUMI KOMIETEHIIUSIMHU:

—  CIOCOOHOCTBHIO K a0CTPaKTHOMY MBIILICHHIO, aHamu3y, cuare3y (OK-1);

— CrIocOOHOCTBhIO BOCHPHUHHMMATh, Pa3BUBAThb W HCIIOJIB30BATh TEOPETHUYECKHUE OCHOBBI
TPAJMLIMOHHBIX U HOBBIX PAa3/IeJIOB XUMHUHM IMPU PEUICHUH MNPOPECCHOHANBHBIX 3a/1a4
(OIIK-1);

— BJIaJICHUEM CHCTEMOH (yHIaMEHTANbHBIX XUMHUYECKHX MOHSITHUA U METOJOJOTUYECKUX
aCIeKTOB XUMUH, GOpMaMK U MeToaMu Hay4dHoro mo3uanus (ITK-3).

3uams:

— CYHIHOCTb, 3aKOHOMCEPHOCTH KaTajin3a, €ro poJib B XUMHHU,

— OCHOBHBIE HANpPABJICHUS  Pa3BUTUSA TEOPETHUYECKUX IPEACTABICHUM O  INPUPOJE
KaTaJINTUYECKOIO JECHUCTBHUS;

— OCOOCHHOCTH KHHCTHKHU IFCTCPOrCHHbIX KATATIUTUYCCKUX peaKum"I n METOAbI €€
HCCIICAOBAaHUA,

— OCHOBHBIE METOJbl TMPUTOTOBJICHUS] TETEPOTCHHBIX KaTaIU3aTOpPOB, a TaKXKEe HUMETh
MPEJICTABICHUE O BIMSHUM TEPMUYECKON 00pabOTKH, 3aKOHOMEPHOCTSX (OPMUPOBAHUS
¢da3oBoro cocraBa M TEKCTYPhl NMPH TEPMUUYECKOM paA3JIOKEHUU COJEH U THAPOKCHUIIOB,
CIIEKaHUU TOPUCTHIX TET,

— OCHOBBI (PU3UKO-XUMHUYECKUX METO/IOB UCCIIEIOBAHUS CBOMCTB KaTaIM3aTOPOB.
Ymvmemn:

— HOpOBOAUTHE CHCTCMHBLIC HCCICIOBAHHA B o0jacT KaTajau3a 1o MIPHUOPUTCTHBIM
HaIlpaBJICHUAM,

— BBIINOJHATH KWHETHUYCCKUC paCUYCThI JJIA T'CTCPOTrCHHBIX KaATAIIUTHUYICCKUX peaKIII/II\/’I;

— TMPHUMEHATh Pa3IUyYHbIe (PU3MKO-XUMHUUECKUE METOMbI JUIsl MCCIIEOBAHUS KaTaTUTHUYECKUX
peaKunii.
Braoemy:

— HeOoOXOAMMBIMHM 3HAaHUSIMH B OOJIACTM HCCIEAOBAaHUS M MPUMEHEHHMsS TeTepPOreHHBIX
KAaTaJIN3aTOPOB M KaTAIMUTHYECKUX MPOLECCOB U HABBIKAMU MX HUCIIOJIb30BAHUS JJIs PELICHUS
dbyHIaMEeHTAbHBIX U IPUKIATHBIX 33/1a4.

3. Kparkoe coaep:kanue JUCHUTIINHBI

Mooyns 1. Beedenue. Octogrvie noHsmus

1. Ponp karanusa B xumuu. OnpeaeneHue KaTaian3a, €ro BUJIbl 1 OCHOBHBIE TIOHSITHS
Onpenenennsa katanusa. OCHOBHBIE JTalbl pa3BUTHA TPEACTABICHUN O KaTaiause.

Karanutnueckue npoueccol B mpupoje. Poib KaTannsza B COBPEMEHHOW MPOMBIIIJIEHHOCTH —

XUMHUYECKOH, HepTeXuMUuecko u HedrenepepadarbiBaromieil, OMOXMMUYECKOH M MHILEBOM.

AKTHBHOCTh UM CTaOWJIBHOCTh KaTanu3aTopoB. [IpomMoTOpbl ¥  KaTadUTHYECKHUE  S[bI

(uHrHOUTOPHI). BiusiHUE KaTaIN3aTOPOB HA CENIEKTUBHOCTh MapajlIebHbIX, OCIEI0BATENbHBIX,

MOCIIe0BAaTENbHO-IAPAJUIETBHBIX U IPYTUX CIOXKHBIX peakIMid. 3aBUCUMOCTh CEJIEKTUBHOCTH OT

KOHBEPCHM B CJIOXKHBIX PEAKLMAX IPH YYaCTUH KaTaM3aTOPOB HA OTAEIbHBIX CTaausx. CBs3b

KaTajau3aTopa ¢ TEPMOJUHAMUKOM.
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2. Pa3zButue npencTaBieHui B 001acTu karanausa. Teopun Katanusa

MexaHu3M KaTaTuTUYECKUX PEeaKlMil, KaTaTMTUYECKUA IUKJ. Pa3BUTHE mpencTaBieHui
00 axkTUBHBIX LeHTpax. MynpTuruietHas teopust A.A. banannauHa u apyrue COBpEMEHHbIE
TEOpUH Karanusa. MeToapl U IpUMepBbI IOCTPOCHUSI KUHETUYECKUX YPABHEHUN KaTATUTUYECKUX
peaknuidi, UX CBsA3b C MeXaHU3MOM peakuuu. CTalMoHapHOE COCTOSHHE Pa3IHYHBIX (HopMm
KaTaJIUTHYECKOT0 KomIulekca. COBpeMEHHAsl CUCTEMATHKA KaTAIMTUYECKUX PEAKLUH.

3. AncopOuus u ee poJib B KaTajause

Ancopbuust  Kak  cTaaus — IeTeporeHHO-KartalnuTudeckol — peakuuu.  [Ipupona
aJIcOpOIIMOHHOTO  B3auMozelcTBusl. dusndeckas aacopOoumss u xemocopOums. M3orepmbl
aacopbumu. Termnora aacopOuMM M €€ 3aBUCHUMOCTb OT CTENEHHU 3allOJIHEHHs] MOBEPXHOCTH.
[Tpocreiimme Tumbl aacopOunoHHbIX cioeB (JIaurmiopa, bpynayspa — Ommera — Temnepa,
OpeitHmxa). YueT HEOIHOPOJHOCTH IOBEPXHOCTH. AJCOPOLIMOHHBIE METOJbl H3MEPEHUs
IIOBEPXHOCTU KaTaJIM3aToOpa M KOHLIEHTPALUU KaTaIUTUYECKU-aKTUBHBIX LIEHTpoB. K- n YP-
CHEKTPOCKOIUS B aJICOPOLIMM U KaTau3e.

4. Kunetrka reTeporeHHbIX KaTaluTUYECKUX peakLuii

MuKpo- M MaKpOKMHETHKAa TIeTEpOreHHbIX KaTaIUTHYecKuX peakuui. OO6nactu

IIPOTEKAaHUsl  TIETEPOreHHO-KAaTAIMTUYECKUX  pEaklMi, WX  TPHU3HAKM WU METOHbI
9KCHEPUMEHTAJIBHOIO NOATBepKIeHU. KuHeTnueckas o0JacTh TeTEpPOreHHOro KarTajausa.
VpaBuenune JIburmropa — XuHmensByna. KuHeTHka peakiuil NpHU CPaBHUMBIX CKOPOCTSX

azcopOLMK U XUMUYECKON peaKIK Ha MOBEpXHOCTH. BHemHenuddy3rnoHHas U mepexoaHble C
Heill o0nacTu KaTanu3a, KMHETHKA peakiuii. BHyrpumuddy3noHHas W mepexonHbie C Hel
00J1acTH TeTepOreHHOro Karainusa, KHHeTHKa, GpakTop 3QpeKkTuBHOCTH, MOyNb Tuie. O6macThb
IIPOTEKAaHUS U CEJIEKTUBHOCTh I€TEPOr€HHO-KaTAIUTUYECKUX PEaKIU.

Mooy 2. Kucnommuulil kamanu3

1. 'oMOreHHbI KMUCIOTHBIN KaTaln3

Omnpenenennst. OCHOBHBIE KJIAcChl peakLUUid, TPOTEKAOUIUE 10 MEXaHU3MY T'OMOI€HHOTO
KHUCJIOTHOTO Karaiu3a. MexaHu3Mbl TOMOIE€HHOIO KHCJIOTHOIO KaTaju3a: creuupuyeckuil u
o0mmii. CoBpeMeHHBIE MPeICTaBICHHS O MEXaHH3MaX FTOMOT'€HHOI0 KaTaiu3a: colpBatanus H+,
MEXaHU3MBI C Y4ETOM COJIbBATALIUHU, CBEPXKHUCIOTHL. [I[pOMBINITIEHHBIE IPOLECCHI.

2. I'eTeporeHHbIi KUCTOTHBIN KaTalln3

I'ereporenHble KaTaau3aToOpbl KUCIOTHOW MpHpoabl. Poiab OpeHCTENOBCKUX U
JBIOMCOBCKUX KHUCIIOTHBIX LEHTPOB B XEMOCOPOLMHM M KaTajllu3e Ha OKCHJAX allOMUHMS,
KPEMHUS M allOMOCHIIMKaTax. MoaupuIupoBaHHbIE M CMEIIAHHbIE OKCUAHBIE KAaTalIU3aTOPbI.
[TeomuTHBIE KaTaIN3aTOPBI, CBA3b UX AKTUBHOCTHU C TUIIOM LIEOJIUTA, HATMYUEM THIPOKCUIIBHBIX
Ipynn, NPUPOAON M KOHIIEHTpaled BBEIEHHBIX B LEOJUT HOHOB. MOJEKyIsSpHO-CUTOBBIE
CBOMCTBA IICOJNUTHBIX KaTanu3aTopoB. OCHOBHBIE KJIACChl PEAKLUMH OCYLIECTBISIEMBIX Ha
TFeTepOreHHBIX KHUCIOTHBIX KaTanu3aTopax. [IpoMblllIeHHbIE MpoOLEecChl: KaTaJIUTHUYEeCKUN
KPEKUHT ¥ u3oMepu3aius napaguuos. TexHomornueckoe opopmiaeHne IporeccoB.

Mooynv 3. Kamanuz na memannax. Peakyuu ¢ yuacmuem 600opooa

1. Karanu3 Ha Metayuiax (TUApUpOBaHME, TMJIPOTEHONN3, U T.J.). Peakuuu ¢ ydactuem
H2

Merannel M cIulaBel  Kak  KaranusaTopel. Koppenmsuus Mexay KaTaluTHYECKON
AKTUBHOCTBIO METAJJIOB M CTENEHbIO ydacTusi d-3JIeKTPOHOB B 00pa30BaHUM MeETAITTMYECKHX
cBsizell. JIokanbHblE M KOJJIGKTHBHBIE AJIEKTPOHHBIE B3aMMOJEHCTBHS NPU XEMOCOPOLUH U
KaTajln3e Ha MeTajulax M CIulaBax. Poib T-KOMIUIEKCOB B KaTaJM3€ HAa METaUIax B CIUIABaXx.
OJeKTpOHHAsh TPAaKTOBKa XEMOCOPOLMM M KaTaluM3a Ha MOJynpoBOAHMKAX. CBs3b
KaTaJUTHYECKON aKTUBHOCTHU C MoJIokeHHeM ypoBHSI Pepmu. CTpyKTypHasi UyBCTBUTEIbHOCTD
peakuuii. MexaHu3M THIpUpOBaHMs dTUIEHA. MeXaHu3M ruaporeHon3a dTaHa.

2. HaneceHHble METAIUIMYECKUE KATAIN3ATOPBI

Mertannnueckue KaTraau3aTopbl Ha HOCHUTENSX. 3aBUCHUMOCTh KaTAIUTUYECKUX CBOMCTB
METaJIJIOB OT JUCIEPCHOCTH YaCTHIl METAJUIa U OT MpeBapUTeNIbHON TepMoobpaboTku. Katanus
OKCHJAMH NEPEXOJIHBIX METAUIOB. METOAbl NPUTOTOBIEHHS T'€TEPOr€HHBIX KaTaau3aTOpOB:
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OCAKICHHME, NPONUTKA, KPUCTALIN3ALMUS, 30JIb-T€lIb METOJ, MEXaHOXMMHUYECKHM METO..
Tepmuueckast 00paboTKa KaTaanu3aTopoB. 3aKOHOMEPHOCTH (OopMUPOBaHUs (PAa30BOTO COCTaBA U

TEKCTYpbl IIPU TEPMUUYECKOM PA3JIOKEHUU COJIed M THIPOKCcHI0B. CrieKaHHe MOPUCTHIX
Ten. DakTopsl, ONpEAeIAIoIHUe AUCIIEPCHOCTh aKTUBHOIO KOMIIOHeHTa. Ilopucras ctpykrypa
KaTaJIn3aTOpPOB, CIOCOOBI ee (POPMUPOBAHHUS M METOJBI MCCIENIOBaHHUA. PTyTHas mopomMerpusi.
CreneHp UCHONB30BaHUS IOBEPXHOCTH MOp Karanusaropa. OnTuManbHas CTPYKTypa IOp
Katanmzaropa. PuopMuHr u 1pyrue peakium, NpoTeKaonue Ha HAHECEHHBIX KaTaln3aTopax.

3. IlonydyeHue cuHTe3-raza U mpouecchl Ha ero ocHoBe. Cunrte3 Dumiepa-Tpormiia.
CuHre3 aMMuaka

OcHOBHbBIE TIPOMBILUICHHBIE KaTaJIuTU4eckue mpouecchl. [lomydenue Bojopoma u
CHUHTE3-Ta3a KaTaJIUTUYECKOW KOHBEPCHEH YriieBonoponoB. llapoBas koHBepcus B INOIYy4YEHUU
cuHTe3-Ta3a. Peakuuu, Jexaimue B OCHOBE Ipolecca. YCJIOBHS IPOBEACHMs Ipouecca U
OpuYrHbl BeIOOpa »THX ycnoBuil. Katammzatopsl mpomecca. Cunte3 @umepa-Tpomma,
TEPMOJMHAMMKA M YCJIOBMsS IPOBEACHHs Ipouecca. JMCCOLMATHBHBIA M acCOUMATUBHBIN
MEXaHM3MBL: cTaauu pocta U oOpbiBa nenu. Ilonstue o cxeme AHaepcona. Karamuzaropbl
Oumepa-Tponma. CuHTE3 aMMuaka, TEPMOJMHAMHUKAa M YCIOBUSA IpOBENEHUA. MexaHusm
peakuuu, KaTaJlu3aTopsbl.

Mooyne 4. Kamanumuueckoe okucienue

1. Karanutnyeckoe okucnenne. OOmue mnpuHImnbl. [lomHoe ©  CeIEKTHBHOE
KaTaJIUTHYECKOE OKUCICHUE

JIBa OCHOBHBIX KJjlacca IIPOLIECCOB KaTaIMTUYECKOTro okucieHus. Kartanuszaropsl
IIpOLEeCCOB  OKUCIEHHA. DOpMBI aKTUBHOIO KHUCIOpOJa. MexaHU3Mbl KaTalUTHYECKOTO
okucnenusa. Mexanusm Mapca-Ban Kpesenena. 3aBUCUMOCTh KMHETHKU MPOIIECCa OKUCIEHUS
OT MOJBMXHOCTH KHCJIOPOJA PELIETKU OKCHUJA. 3aBUCHUMOCTb aKTUBHOCTH M CEJIEKTHBHOCTH
KaTaJan3aTopa OKUCIEHUS OT IOJBUKHOCTU KUCIOPOJa (SHEPTUH CBSA3U KHCIOPO1-KaTaau3arop).

2. Ilonnoe oxucnenue. Karanurtuueckne METOIbl 3aIUTHl OKPYKAIOWIEH CpPEIBl.
ABTOMOOWJIbHBIE KaTAIUTUYECKUE HEUTpanu3aTopsl. [lonydyeHne cepHoi KUCIOTHI

Karanuzatopel 1nosHOro oxuciacHus. PopMbl aKTUBHOTO KHCIOPOAA M OCHOBHBIE
3aKOHOMEPHOCTH KUHETHKHU. OKOJIOTMYECKUH KaTayiu3. TpexMaplIpyTHbIH aBTOMOOWIIbHBIN
katanmzatop (TWC). OcHoBHble peakuuu, mnporekatoue Ha TWC. MexaHu3mbl
KAaTaJIUTHUYECKOTO OKHUCIIEHHWS MOHOKCHJA yIrjiepoJa Ha METANIMYECKMX U OKCHUIHBIX
karanu3aTopax. OCHOBHBIE 3aKOHOMEPHOCTH KaTaJIUTHYECKOTO OKHCJIEHHS YIJIEBOIOPOJIOB.
Jlumutupyromas cragus mnpouecca. OkuciaeHHMe HeopraHudyeckux coeauHeHuil. I[lomydenue
CEpHOM U a30THOU KHCIIOT.

3. CenexkTuBHOE OKHCJICHHE. METOABl TOBBIIICHUS  CEJIEKTHBHOCTH  PEaKIUn
KaTaJIUTHYECKOTO OKUCIEeHUs. CHHTE3 dTUICHOKCUIA U NMPUHLMIIBI «3€JIeHON Xxumumn». CHHTE3
aKpOJIEHMHA U aKPUIIOBOM KHCJIOTHI

OCHOBHbBIE TPUHLMIIBI NPOBEIACHUS PEAKLMM CEJIEKTUBHOIO OKHUCIEHHA. OKucIeHue
sTHIIeHa B 3TWieHokeu 1. Kartanuzarop nmponecca n ero mexanusMm cornacio Kwnru-3axtiepy u
Ban Canreny. Pons npomoropos. OkucineHne nponuiieHa B akpojeuH. MexaHusM mpolecca
(GYHKIIMM pa3Iu4YHbIX KOMIIOHEHTOB KaTajau3aTopa.

4. O0beM y4eOHOH JUCHHUILINHBI

Buabi yueoHoii paéornl B 3E B akaem.
yacax

OO0uas TPyA0eMKOCTh JHCHHMILIHHBI 10 Y4eOHOMY IVIAHY 3 108
KonrTaktHas padora (KP): 1 36,4
Jlexmm (Jlek) 0,5 18
[Tpaktnyeckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 1 36
KonTakTHas camocTosTenpHas paboTta 01 0,4
CaMoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCIUIIIMHBI ’ 3,2

Buja koHTpOJISI: IK3aMeH 1 35,6
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Buabl yueOHo# padoThI B 3E B actp. yacax

O01mas TPyA0eMKOCTh JMCUUILIHHBI 10 Y4eOHOMY ILIAHY 3 81
Konrakthas pa6ora (KP): 1 27,3
Jlexmm (Jlek) 0,5 13,5
[TpakTaeckue 3arstust (I13) 0,5 13,5
CamocrositesibHas padora (CP): 1 27
KoHTtakTHas camocTosTenbHas pabota 01 0,3
CaMocCTOsITeIbHOE U3YUYCHHE Pa3/IeNIOB AUCITUIUIMHBI ’ 26,7
Bun koHTpoOJISi: DK3aMeH 1 26,7

«IIcuxoaorus pias xumukos» (b1.B.11)

1. Heab AMCUMIUIMHBI — IpUOOpETEHHE CTYACHTAaMHU 3HAHUU B o0xacté 3¢ (eKTuBHOU
KOMMYHHKAIMH U B3aUMOJECHCTBUS B KOJUIEKTUBE.

2. B pe3yabraTe H3y4YeHHs TMCHHUILIMHBI 00YUYaIOLIUIiCS 10 MpPOorpaMMe crenHaJuTeTa
JOJIZKEH:

OO6anate caeAyOMUMHA KOMIETEHIIUSAMH:

—  CIIOCOOHOCTHIO K a0CTPAKTHOMY MBIIIUICHHIO, aHau3y, cuHte3y (OK-1);

— TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaMOpEaIU3alH, MCIIOJIb30BAaHUIO TBOPYECKOTO
noreniuana (OK-7);

— TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B cdepe cBoell mpodeccHOHaIbHON
NeSITeNbHOCTH, TOJIPAHTHO BOCIIPUHUMATh COLIMAJIbHBIE, THUYECKHE,
KoH(eccHoHaIbHbIC U KyIbTypHBIe pasnnuus (OITK-8);

— TOTOBHOCTBIO MPEJCTABIATH MOJTYYCHHBIC B HCCIEIOBAHUAX PE3YIbTAThl B BUAE OTUYETOB
U Hay4yHbIX NMyOnuKauui (CTEHIOBBIX JOKJAA0B, pedepaToB U cTaTel B MEPHOAUYECKON
HayuHou neyatu) (ITK-7).
3HAMb:

- OCHOBHBIC IICHXOJOTHMYECKHE TOHATHS (IICMXWKA, CO3HAHWE, WHIWBUM, JUYHOCTH,
UH/IMBUYaJIbHOCTh, MCUXWYECKHUE IMPOLECChl, KOMMYHHMKAIMs, BOCHPUATHE, B3aMMOJAEHCTBHE,
LeJeroiaraHue 1 mp.);

- TICUXOJIOTUYECKHE OCOOEHHOCTH TIpoliecca OOLIeHHS; MPO(EeCcCHOHATBHO BaXKHBIE
KayecTBa, 3HAuMMble JUIsl Oyaylied CHenuanbHOCTH; CIOCOObl pa3paboTKH ONTUMAJIbHBIX
porpaMM JAOCTHKEHHs! TPO(HEeCCHOHANIBHBIX LIETIeH;

ymemn:

- QHAJU3MPOBaTh CBOM BO3MOKHOCTM M OrPAaHUYEHUS, HCIOJIb30BAaTh METOJIbI
CaMOJMarHOCTHKH, CAMOIIO3HAHUS, CAMOPETYJISIIIUN U CAMOBOCIIUTAHHS,

- yCTaHaBIUBaThb C KOJUJIETaMH OTHOILEHMs, XapakTepusywoumecs 3(QpQeKTUBHBIM
YpOBHEM OOIICHHUS; aHAIM3UPOBATh NPOOJEMHBIE CUTYallMM C TOYKH 3pPEHHS TICHXOJIOTHU
YeJI0BEKa;

gnaodemsn:

- HaBBIKAMH W METOJAaMH pa3pelIeHus] NpPOOJIEMHBIX CHUTyalud, BO3HHKAIOIIUX B
nporiecce o0ImeHus (B TOM YHucie KOHPIUKTHBIX);

- HaBBIKAMH ¥ METOJAaMH TIOBBIMICHHWS YPOBHS CAaMOMOTHBAIIMM K BBITOJHEHHIO
npodecCuOHAIBHOMN J1eSITeTbHOCTH;

- METOAaMHU TUIAHUPOBAHUS TPOPECCHOHATBHON JESITEeIBHOCTH, IIEJICTIONIaTaHusl |
pa3paboOTKU ONTUMAIBHBIX IPOrPaMM peaTn3aluy Heiu.

3. Kpatkoe cofep:kaHue U CHUINIAHBI

Mooyns 1. TloHSATHE «IICHUXOJIOTMM» KaK HayKd. MecTO NMCUXOJOTMH B CHCTEME Hayk.
HcTopusi pa3BUTHSI TICUXOJOTHYECKOTO 3HAHHWS M OCHOBHBIC HAIPABJICHHUS B IICHXOJIOTHH.
WuauBua, JTUYHOCTH, CyOBEKT, HMHAUBUAYyaldbHOCTb. Ilcuxuka u opranumsm. llcuxuka,
MOBEJICHUE M JesTeNbHOCTh. OCHOBHBIC (YHKIIMHM TCUXHUKHU. Pa3BUTHE NMCUXUKH B TMpoIecce
OHTOreHe3a u ¢uioreHe3a. Mosr u ncuxuka. Ctpykrypa ncuxuku. COOTHOIIEHHE CO3HAHUS U
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6eccosznarenbHOro. OCHOBHBIE IICUXUYECKHUE Mporecchl. CTPYKTypa CO3ZHAHMSL.

Mooyne 2. TloznaBarenbHble mporecchl. Omrymenune. Bocnpustue. IlpencraBnenue.
BooOpaxenue. Mpllienne U UHTEUIEKT. TBopuecTBO. BHuManue. MHeMU4ecKue mporecchl.
OMonuu 1 uyyBcTBa. [lcuxnueckas peryssuus noBeJeHus 1 fedareabHocTi. OO1eHne u peys.

Mooyns 3. Tlcuxonoruss IJIWYHOCTU. YCIOBHUS, HMCTOYHMKH M JBUKYIIUE CHIIBI
ncuxuueckoro passutus. IIpobiema Bo3pacta M Bo3zpacTHOM mnepuoausanuu. CouuanabHas
cuTyalnus pas3Butud. Benymas nestenbHOCTb. OCOOEHHOCTH pa3BUTHS UYEJIOBEKAa B pPa3HBIX

BO3pacTrax.
4. O0beM y4eOHOMH JUCHHILINHBI
Buabl yueoHoii padoThI B 3E B akanem.
yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 2 72
KonraktHas pa6ora (KP): 1 36,2
Jlexiuu (JIek) 0,5 18
[Tpaxtrueckue 3ansatus (I13) 0,5 18
CamocrositeabHas padora (CP): 1 35,8
KoHrtakTHas camocTosiTenbHas pabota 0.1 0,2
CaMoCTOSITEeIPHOE U3YYCHUE PA3JICIIOB TUCIIMIUTHHEI ’ 3,4
Bua KoHTpOJIA: 32a4€T - -
Buab1 yueOHoii padoThI B 3E B acrp. yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2 54
Konrakthas pa6ora (KP): 1 27,15
Jlexruu (JIek) 0,5 13,5
[Tpaktuueckue 3anstus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 1 26,85
KoHTakTHas camocTosTenbHas pabota 0.1 0,15
CaMocCTOsITeTbHOE H3YUYCHHE PA3/IeNIOB AUCITUTUIMHBI ’ 13,2
Bupa koHTpoOJIsi: 3a4éT - -

«IIpaBoBefeHHEe B MPUMEHEHNN K XUMHYeCKUM npou3Boacream» (b1.B.12)

1. Ieab AMCHMTIAHBI
- OBJIaJICHUE OCHOBAMHU MPABOBBIX 3HAHUI;

- q)OpMI/IpOBaHI/IC HpaBOBOﬁ KYJIbTYPbl aKTUBHOTI'O, 3aKOHOIIOCITYIIIHOT'O I'paKAaHUHA.
2. B pe3yJjbTaTe U3YYCHUSA TUCHHUIIINHBI Oﬁy‘lﬂlOHIPlﬁCﬂ 0o mporpamMmmMme CricuaJIuTeETa

AOJIKCH
O6J'Ia,[[aTB CJICAYIOUMHA KOMIICTCHIIUAMMU:

— CIOCOOHOCTBIO HCIIOJIb30BATh OCHOBBI IPaBOBBIX 3HAHMW B Ppa3IWYHbIX cdepax

xusnenestensaoctu (OK-5);

OpraHu3aluu |

— TOTOBHOCTBIO JCHCTBOBAaTh B HECTAHJAPTHBIX CHUTYyaI[UsAX, HECTH COIHUAIBHYIO U
ITUYECKYI0 OTBETCTBEHHOCTH 3a mpuHsThie perienus (OK-6);

TOTOBHOCTBIO MPEJCTABIATH MOJYYEHHBIE B UCCIEAOBAHUSAX PE3YNbTAThl B BUAE OTUETOB
U HaYYHBIX MyONUKalui (CTEHIOBBIX JIOKJIAIOB, pedepaToB U cTaTeil B MEPUOINIECKON
HayuHo# nevyaru) (TTK-7).

3Hamy:

—  OCHOBBI POCCHMCKOM MPaBOBOM CUCTEMBI M POCCHUICKOI0 3aKOHOAATEIHCTBA, OCHOBBI
(YHKIIMOHUPOBAHUSI CYACOHBIX H WHBIX TPABONPHUMEHHUTEIBHBIX U

MMPaBOOXPAHUTCIIBHBIX OPTaHOB;

— TIpaBOBbIE W HPABCTBEHHO-dTUYECKHE HOPMBI B cdepe mnpodheccHoHaTbHOM

JIeATEIIbHOCTH;

— TIpaBOBbI€ HOPMBI, PETYJIHPYIOIIME OTHOIIEHUE YElIOBEKa K 4YeJIOBEKY, OOILECTBY,
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OKpYXKarolleH Cpee;

— TpaBa U 00sA3aHHOCTH IPakKJaHIHA,

—  OCHOBBI TPYJIOBOT'O 3aKOHOJIATEIIbLCTBA;

—  OCHOBBI XO3SMCTBEHHOTO MPABa;

—  OCHOBHBIC HAIIPABJICHUs AHTUKOPPYILMOHHON J1eATeIbHOCTU B PO.

Ymemn:

—  HKCIOJb30BaTh 3TUYECKUE U MTPABOBBIE HOPMBI, PETYJIUPYIOIINE OTHOLIEHUE YEIOBEKa
K 4YEJIOBEKY, OOIIECTBY, OKpY’Kalolllell cpeje, MCIONb30BaTh MpaBa M CBOOOJBI YelIOBEKa U
TrpaKIaHWHA TP pa3pabOTKe COMUATBHBIX MPOCKTOB;

—  HKCIOJb30BaTh U COCTABIATh HOPMATUBHBIE U MPABOBBIE JOKYMEHTBI, OTHOCSALIMECS K
npoecCHOHANBHOM AEATeIbHOCTH, MPEeINPUHUMATh HEOOXOAUMBIE MEPbl K BOCCTaHOBJICHHIO
HapYIIEHHBIX MPaB;

—  pealu30BBIBATH MpaBa U CBOOOJBI YEJOBEKa U TpaxkJaHWHA B Pa3iIMuYHBbIX cepax
JKU3HEIEATENBHOCTH.

Braoemw:

—  HaBBIKAMU MPUMEHEHUS 3aKOHO/IaTEIHCTBA MPU PEIICHUU NMPAKTUUYECKUX 3a/1a4.

3. Kparkoe coaep:kanue JUCHUTIINHBI

Mooyns 1. Ilouamue u npuznaxu 2ocyoapcmaa.

®opmbl rocynapera. Oynkuuu rocynapcersa. [lonstue u npuszHaku npasa. OCHOBHbIE
MIPaBOBbIE CUCTEMbI COBPEMEHHOCTH. [[oHsATHE U BUABI HICTOYHUKOB INpaBa. OmpeaeseHne 3aKkoHa
Y TI0/I3aKOHHBIX aKTOB. JlefiCTBME HOPMATUBHBIX MIPABOBBIX aKTOB BO BpemeHU. OOpaTHas cuia
3akoHa. [lonsTue mpaBOBBIX HOpPM, MX cTpykTypa. Cucrema mpaBa. YacTHoe u myOnuuHOE
npaBo. MarepuanbHoe M TporeccyainbHoe mpaBo. [IpaBooTHolEeHHE: OOBEKT, CYOBEKT U
coJiep>kaHue mpaBooTHoIIeHu!. FOpuanueckue GakThl.

Koncturynus — ocnoBHoit 3akon Poccuiickoit @enepannu. OeaepatuBHOE YCTPOUCTBO
P®. Cucrema rocyJapCTBEHHBIX OpPraHoOB W IpUHUUN pasjaeiieHus Biacted B PD. Ilonstue
rpaxaancTBa. llpu3Hanuwe, COONIIOJICHWE, 3alllMTa PaBHBIX TPaB KCHIIWH M MYXYUH Kak
OCHOBHasi 00513aHHOCTh TOCYJIapCTBA.

Mooynw 2. Ilonamue u npedmem aOMUHUCMPAMUEHO20 NPAsa.

Oo6mas xapaktepuctuka Komekca P® 00 aaMUHHUCTPATUBHBIX MPABOHAPYIICHUSX.
AJIMUHHCTpAaTUBHBIC  TPABOHAPYIIEHUS: TOHATHE W  TPHU3HAKH. AJIMHUHUCTPATHUBHAS
OTBETCTBEHHOCTh: MOHATHE W NpUHUMUIBL. [loHATHE, mpU3HAKM W BUIBl AJIMHUHUCTPATUBHBIX
HaKa3aHUN.

Mooyns 3. [lonsamue u npedmem y207106H020 NPasa.

VYromoBHas OTBETCTBEHHOCTh: IIOHSTHE, OCHOBaHWE BO3HUKHOBeHHUs. [loHsThe
NPECTYIJIEHU: TpHU3HaKH, CTpykrypa. CocraB mpectymieHus. CoyyacTue B MPECTYIJICHUU.
OOcCTOosITENhCTBA, UCKIIOYAIOIINE TPECTYIMHOCTh NesiHus. [loHsATHE, 1enu M BBl HaKa3aHUU.
YroyioBHasg OTBETCTBEHHOCTb 3a COBEPIUCHHUE MPECTYIUICHUH. YCIOBHOE OCYXKICHHE,
OCBOOOXICHUE OT YTrOJIOBHOW OTBETCTBEHHOCTHU. [IpeameT n 00beKT KpUMUHATUCTHKUA. MeToabl
U 3a7a49i KpUMUHAMUCTUKY. [ToHsATHE KpUMUHanucTUYecKo uaeHTuGuKanuu. OObeKTHl U BUIbI
KPUMHHAIUCTUYECKON uaeHTupukanuu. KpuMunanuctuiyeckas Texuuka. KpumuHanuctuueckas
TaKTHKa.

Mooy 4. Dxonocuueckoe npaso

DKOJIOTMUECKOE MPABO: MOHATUE, MPEAMET METOJ U UCTOYHUKH HKOJIOTUYECKOTO IMpaBa
P®. Ilonsatue, BUIBI U CTPYKTYypa SKOJOTMUUECKUX MPABOHAPYIIEHUN, OTBETCTBEHHOCTh 3a UX
COBEPILICHHUE.

Mooyns 4. [louamue ungopmayuu.

OTBETCTBEHHOCTh 3a HapylleHHWE 3aKOHOJATeNbCTBA O 3alluTe HHGOpMaLUU.
l'ocynapcTBenHast TaiiHa: TOHSATHE, 3alllMTa, MPABOBOE PETYIUPOBAHUE TOCYIAPCTBEHHOM,
ciyxebHoi 1 nHoi uHdopmaru. Kondunennnansuas nHGOpMAaIKs: MMOHATHE, BUJIBI U 3aIUTA.
3amuTa nepcoHaNIbHBIX JAHHBIX TPaXKJaHUHA.

Mooynwb 5.
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[lonsiTe, mnpeaMeT W METOJ TpaKJAHCKOro mpasa. [loHsATHE TpakIaHCKOTO
npaBoOTHOWIeHUs, ero  crnenu¢uka. CTpykTypa  TpakJaHCKOTO  MPaBOOTHOIICHUS.
[TpaBoeeciocOOHOCTh CyOBEKTOB IPAXKAAHCKOTO MPABOOTHOMICHHS. | 'paxiaHe Kak CyObeKThI
rpakaaHckoro npasa. Ou3ndeckue U IPUINYECKUE JIULA: TOHSATHE, IPU3HAKU, KIIaCCU(PUKALIKA.
Opunnueckue ¢axtel. [IpaBo cobctBennoctu. llonatue aBTopckoro mpama. lloHsaTue
naTeHTHOro mnpasa. [lonstue uHTemekTyanbHoi coOctBeHHOCTH (MC) M HCKIIOYUTENHHOTO
npaBa. Knaccupukanus VC. Cucrema npaBoBOil OXpaHbl HHTEUICKTYAIBHONH COOCTBEHHOCTH,
ABTOPCKHUX M MAaTEHTHBIX IPAB.

Mooynw 6. [lonamue xo3siicmeenHo2o (NpeOnpuHUMamenscKko2o) npasa.

[IpenMer X03SHUCTBEHHOrO (MPEANPUHUMATENHCKOIO) IIpaBa, MPU3HAKH, METOIbI
IIPaBOBOTO peryiupoBanus. [IoHATHE X035MCTBEHHON U IIPEANPUHUMATEIBCKOU 1E€ATEIbHOCTH.

Mooynw 7. Ilpasosoe pezyruposanue cemetiHblX OMHOUEeHUL.

3aknroueHre W TpekpamieHue Opaka. I[IpaBa u 0OS3aHHOCTH POIUTENCH W JCTCH.
AnumenTtsl. DopMbl BocIUTaHUS AETEH, OCTABIINXCA 0€3 MONEeYEHHS POJAUTENCH.

Mooyns 8. IIpeomem u memoo mpy0oo8oeo npasa.

TpynoBoii noroBop: MoHSATHE, CTOPOHBI, conep:kanue. Pabouee BpeMsa. Bpems otabixa.
Tpynossie ciopbl. JluCUUILUIMHA TPYIA.

Mooyns 9. [lonamue u ucmoxu Koppynyuu.

HopmatuBHoe onpenenenue xoppynuuu. IIpuduHBI pacnpocTpaHeHUs KOPPYILHUU.
Hakaszyembie u HeHakazyemble (popMbl KOppyHiuu. CKpbIThIe (JJAaTEHTHBIE) (POPMBI KOPPYIIILIUH.
@opMbl  KOppyNUUHU-TIpECTYIUIEHHss. DOpMBI KOPPYNIMU-IPOCTYNKA. DOpPMBI NOJUTHYECKON
Koppynuuu. HopmaTuBHBIE TIpaBOBble akThl B cdepe MNPOTUBOACHCTBUS KOPPYIIHUU.
®enepanibHblil 3ak0H 0T 25.12.2008 Ne 273-®3 «O npoTUBOAEHCTBUN KOPPYIILIUNY.

4. O0beM y4eOHOM JUCHHUILINHBI

Buabl yueOHoii padorsl B 3E B axazem.
yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTaktHas padora (KP): 1 36,2
Jlexmm (Jlek) 0,5 18
[Tpaktnyeckue 3anstus (I13) 0,5 18
CamocrositesbHas padora (CP): 3 107,8
KoHTakTHas camocTosiTenpHas paboTa 1 0,2
CaMoCTOSITeThHOE H3YUCHUE PA3/ICIIOB TUCIIHITIIHBI 35,8
Bupa koHTpoOJIsi: 3a4éT - -
Buabi yue6Hoii padoThI B 3E B actp. yacax
O01as TPyA0eMKOCTh JHCHUILIHHBI 10 Y4€0HOMY IJIAHY 4 108
Konrakthas pa6ora (KP): 1 27,15
Jlexruu (JIek) 0,5 13,5
[Tpaktnyeckue 3anstus (I13) 0,5 13,5
CamocrositesbHas padora (CP): 3 80,85
KoHnTtakTHas camocTosTenbHas pabora 1 0,15
CaMOoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCIUIIIMHbI 26,85
Bua koHTpOJIA: 324éT - -
«JIEKTHBHBIE KYPChI 110 (PU3NYECKOH KYJIbTYpe U CIIOPTY»
1. Ieab AMCHMTIAHBI
- OBJQJICHWE CHCTEMOW TPAKTUYECKHMX YMEHHA W  HaBBIKOB, 00ECIEYMBAIOIINX

COBEpILIEHCTBOBAHHE MCUXO(PU3NIECKUX CITOCOOHOCTEH;
- pa3BUTHE CIOCOOHOCTEH MCIONb30BaTh pa3HOOOpazHble (GOpPMBI (UINYECKON KYJIbTYpHI,
CIIOpTa U TypU3Ma JJIsi COXPAHEHUS U YKPEIUIEHUs] CBOETO 3/I0POBbsI M 37JI0POBbsI CBOMX OJIM3KHX
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B TIOBCEHEBHOM KHU3HHU U POPECCUOHATBHON I TETbHOCTH;
- (opMHpOBaHHE MOTHBALMOHHO-LIEHHOCTHOTO OTHOLIEHWs K (U3MUECKOH KYJIbTYpE,
(u3nUIecKOMY COBEPIICHCTBOBAHHIO U CAMOBOCIIMTAHHIO, YCTAHOBKA Ha 3/I0pPOBBIN 00pa3 KHU3HH;
- 00yueHHe TEXHUYECKUM M TAKTHYECKUM IIpUeMaM OJHOTO U3 BUJOB CIOPTA.
2. B pe3yabraTe H3y4YeHHs TMCHHUILIMHBI 00YUYaIOLIUIiCS 10 NpPorpaMMe crenHaJuTeTa
JOJIZKEH:
O6nanarh cneAyrIMMUMI KOMIETEHIIUSAMHU:
— TOTOBHOCTBIO K CaMOpPa3BUTHIO, CaMOpEaIU3allM, MCIIOJIb30BAaHUIO TBOPYECKOTO
norennuaia (OK-7);
— CIOCOOHOCTBIO HCIOJb30BAaTh METOABI M CPEACTBA (PU3MYECKOM KyJIbTYPHI JUIS
o0ecrieueHHs IOJTHOLICHHOH colmalibHOM U npodeccronanbhoi aestenbroctu (OK-8).

3namo:

—  Hay4YHO-TIPAaKTUYECKHE OCHOBBI (PM3UUECKOH KYJIbTYpHI U CIIOPTA;

—  COIMAaJIBbHO-OMOIOTHYECKUE OCHOBBI (DU3MUYECKON KYIBTYPHI M CIIOPTA;

—  BIHUSHHE O3/I0POBUTEIBHBIX CHCTEM (H3MUECKOT0 BOCIUTAHHUS HAa YKPEIJICHHUE
3J10pOBbsl, NPOPHUIAKTUKY IPOPECCHOHATIBHBIX 3a007€BaHNUN U BPEIHBIX MPUBBIYEK;

— CImocoObl  KOHTPOJSI ¥ OHEHKH  (U3UYECKOTO Ppa3BUTUS U (DU3HYECKOH
[OJIFOTOBJIEHHOCTH;

— IpaBWJIa U CIIOCOOBI MJIAHWPOBAHUS WHAMBUIYAIbHBIX 3aHATHHA pa3IU4HON 1eJIeBON
HalpaBJIEHHOCTH;

— cnoprusHble Tpaguuun MXTU-PXTY um. /I.1. Menaeneesa.

Ymemn:

—  BBIIOJHATHh MHIUMBUAYAJIBHO NOJOOpaHHbIE KOMIUIEKCHI 110 (PU3UYECKON KYIbTYype U
pas3JInYHBIM BUJAM CIIOPTAa;

—  OCYILECTBISATh CAaMOKOHTPOJb 33 COCTOSIHUEM CBOEr0 OpraHu3sMa M CcoONII0AaTh
IIpaBUJIa TUTUEHBI U TEXHUKU O€3011aCHOCTH;

—  OCYIIECTBJISITb TBOPYECKOE COTPYIHUYECTBO B KOJJICKTUBHBIX (opMax 3aHITUI
(bu3nyecKoil KyabTypol U CIOPTOM;

—  BBINOJHATH IPUEMBI 3aIIUTHl U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAaXOBKH.

Braoemw:

— CpeACTBaMH M METOJaMU YKPEIUIEHHUS HHAWBHUAYaJIbHOTO 3/10pOBbs, (PU3NYECKOTO
CaMOCOBEPILIEHCTBOBAHMS;

— JIOJDKHBIM  YpOBHEM  ()M3MYECKOM  IMOJATOTOBJICHHOCTH, HEOOXOAMMBIM  JUIS
Ka4eCTBEHHOT'0 YCBOEHHUS MPO(eCCHOHABHBIX YMEHUI U HaBBIKOB B ITpoliecce 00yueHHs B BY3€,
JUIsi oOecrieyeHusl TOJIHOIEHHON COIMAJIbHOW W TPOo(EeCCHOHATbHOW JACSTENIBHOCTH TOCIHE
OKOHYaHHUs1 y4eOHOTO 3aBEICHNUS;

—  TEXHUYECKMMH U TAKTUYECKMMU HaBbIKAMH B OJHOM U3 BUJIOB CIIOPTA.

3. Kparkoe coaep:kanue JUCHUTIIUHBI

Kypc muciuurummHbel «JJIeKTHBHBbIEC IMCHUILIMHBI 10 (HU3MYECKOH KyJIbType H
CIIOPTY» PEaJU3yeTcs yepe3 BapHaTUBHBIA KOMIOHEHT (3JIEKTUBHBIA MOyJb) 328 yacoB (BUA
CIOpTa MO BBIOOPY CTYNIEHTA), B 3aYETHBIE €AUHUIBI HE IEPEBOIUTCS, ABISIETCS 00s3aTeIbHBIM
JUISL ICTIOJTHEHUSI TIPU OYHOU (hopme 00yUeHUs..

IIporpaMmMa paccuMTaHa Ha U3y4EHHE AMCLUILIMHBI «JJIEKTHBHBbIC THCHUILIHHBI 10
(pu3uyeckoii KyJbType W CHOPTY» B TEUYEHHE IIECTH CEMECTPOB M IIPENIoJaraer, uTo
oOyyaromuecsi MMEIT TEOPETUYECKYIO IOATOTOBKY B OOJACTH IUCHUIUIMHBI «DHU3nuecKkas
KylIbTypa M CIOPT», 3aKaHUYMBAETCS 3a4€TOM B KOHIE Kaxaoro cemectpa. KoHTpoib
yCIIEBAEMOCTH CTYAEHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

IIpakTuyeckue 3aHATHS.

[IpakTHyeckuii pa3en mporpaMMbl peanu3yeTcst Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHSX B
yueOHBIX TpyIIax 1o odmen Gpu3nueckoi NoAroToBKE WK MO BHIOPaHHOMY BUAY CIOPTA.
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[IpakTuyeckne 3aHATHS TOMOTalOT NPUOOPECTH OIBIT TBOPUYECKOW MPAKTUYECKON
NeSITEIbHOCTH, PA3BUBAIOT CaMOCTOATENBHOCTh B (DPU3MUECKOW KyJIbTYype M CHOPTE B LENAX
JOCTIDKEHUSI  (PM3MUECKOr0 COBEPIICHCTBA, TOBBIIAIOT YPOBEHb (DYHKIMOHAJIBHBIX U
JIBUTATENIbHBIX CIIOCOOHOCTEH, HalIPaBIEHHO (POPMUPYIOT Ka4eCTBa U CBOMCTBA JINYHOCTH.

[IpakTuyeckuii paszen BKIOYaeT B ceds moapasfensl: 1o oOlmed (uzndeckoi
noarotoBke (ODII) u cnenuanpHOM GuznUecKor MOAroTOBKE 1Mo Buaam cropra (CDII).

Y4eOHO-TPEHUPOBOUHbIE ~ 3aHATHS  0a3upylOTCs Ha  IIMPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHMN U METOIMYECKHUX YMEHHUH, Ha INPUMEHEHUU pa3sHOOOpa3HBIX CPEACTB
¢u3nUecKoil KynbTyphl U CIIOPTA, CIIOPTUBHOW U MPO(hecCHOHAIBHO-TIPUKIATHON (hru3nyecKkoi
HOJrOTOBKE.

VYaensercs BHUMaHUE BOIPOCAM IPOBEIEHUS COPEBHOBAaHUM (IpaBUja COPEBHOBAHUU,
cucTeMa po3bIrphILIeH, onpesienieHue nodeauresnei, 000py10BaHIE U MHBEHTaph).

Kpureprem ycrnenrHoCcTH OCBOCHHUSI y4eOHOTO MaTepHalia SBISIETCS SKCIEepTHasl OLEHKa
IpenoJiaBaTessi, YUMTHIBAIOILAS pecyIApHOCHb NOceujenus 00A3amenbHblX Y4eOHbIX 3aHAMULL,
BBITOJIHEHUE YCTAHOBJICHHBIX Ha JAHHBIA CEMECTpP KOHTPOJIBHBIX HOPMATHBOB (TECTOB) OOIIeH
¢u3n4ecKoil M CIOPTHUBHO-TEXHUYECKOW IOATOTOBKM JUIl OTAENbHBIX TIPYII pa3iIuyHON
CIIOPTUBHOW HAIPABJICHHOCTH.

4. O0bem y4eOHOH THCHHMILINHBI (BAPHMATHBHbINA KOMIIOHEHT)

B aka Cemectpbl
Buja yue0Hoii padoThl A I I i v \Y Vi
yacax
O0uIas TPy10eMKOCTH THCHHILITHHBI 10 398
Y4eOHOMY IJIAHY
AYAHTOPHbIE 3aHATHS: 328 32 66 66 66 66 32
IpakTHyeckue 3aHATHS 398 30 66 66 66 66 32
Buja uroroBoro KoHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH yeT | uwer | wer | yer | yer | uwer
B acr Cemectpsl
Buja yue0Hoii padoThl p- I I i v \Y Vi
yacax
O0uas TPy10eMKOCTH THCHHILTHHBI 10 246
Y4eOHOMY IIaHY
AYAHTOpPHbIE 3AHATHS: 246 24 | 495 | 495 | 495|495 | 24
Tpakrieckue sausrus 246 24 | 495 | 495 | 495 | 495 | 24
Buja uroroBoro KoHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH yeT | wer | wer | dyer | dyer | uwer

4.4.3 IucuMnIMHbI BAPUATUBHOM YaCTH (IUCUMILUIMHBI 110 BHIOOPY)

«Ponb imuHOCTH B McTopuu 1Jsi xumukon» (b1.B.J1B.01.01)
1. Heap aucuMminHbl — GOPMUPOBAHUE Y CTYACHTOB KOMILUIEKCHOTO MPEJCTABICHUS O

pOJIM M MeCTe JIMYHOCTH B UCTOPUUYECKOM Ipolecce, 6ojee MoapoOHOro 3HAKOMCTBA C
OuorpauecKuMH JIaHHBIMH HCTOPUYECKUX TMEpPCOHAIMH, HX JEATEIbHOCTH U
TBOPYECTBE B KOHKPETHO-MCTOPUYECKOM IMEPUOJE MU KOHTEKCTE KOHKPETHBIX BHYTPHU U
BHEIIIHENOJIUTUYECKUX pealuid, OmMOKaxX U TOJBUrax, LEHHOCTHBIX OPHUEHTHpaxX H
JIyXOBHO-HPABCTBEHHBIX HCKaHUAX, IOJBWKHUYECKOM XapakTepe JesATEIbHOCTH,
B3aUMOJICVCTBUU C IPYTUMHU [IEPCOHAIUSAMU.

2. B pe3yabTaTe M3yuyeHHs THCHHUIIMHBI 00YUYAIOLIUICS 10 MPOrpaMMe CrenHaJuTeTa
JMOJIKEH:
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Ob6nanath cae1yrOmUMH KOMIETCHIUSIMU:

— CIOCOOHOCTBIO AHAIM3MPOBATH OCHOBHBIE 3Talbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTus oduiecTBa 1 popmupoBanus rpaxaanckoit nozuimu (OK-3);
— TOTOBHOCTBIO NPEACTABIATH ITOJYYEHHBIE B UCCIEAOBAHUAX PE3YJIbTAThl B BUJIE OTYETOB

U Hay4yHbIX NMyOnMKanui (CTEHIOBBIX JOKJIAA0B, pedepaToB U cTaTel B MEPHOANUYECKON

HayuHo#t meyarn) (ITK-7).

3namo:

- OCHOBHBIC JTalbl M KIOYEBBIE COOBITUS HCTOpHHM Poccuu u Mupa; O0COOCHHOCTH
pa3IMYHBIX KOHKPETHO-UCTOPUUECKHUX IIEPUOIOB;

- Ouorpaduueckre 1aHHbIE BBIAAIONIINXCS AEATENEH OTEUeCTBEHHON HCTOPHH;

- MOTHUBBI IIOCTYIIKOB HCTOPUYECKUX JEATENEH, BIUSAHUE HUX JEHCTBUM Ha XO.I
HUCTOPHUYECKOIO MpoLecca;

- pa3IM4YHbIE TOUYKHU 3PEHUS Ha MECTO UCTOPUYECKUX NIEpcoHaINi B uctopun OteyecTBa

Ymems:

- COOTHOCHTH OOIIME MCTOPUYECKHUE IPOLECChl M OTHCNIbHbIe (aKThl; BBIABIATH
CYILIECTBEHHbIE YEpPThl HMCTOPUYECKUX IIPOLECCOB, SIBIEHUNW U COOBITHUI; aHaIU3UPOBATH
COLMAJIbHO-3HaYMMBbIe [TPOOIIEMBI;

- (opmynupoBaTh M apryMEHTHPOBAHO OTCTAaWBaTh COOCTBEHHYIO IO3MILHIO 10
pas3IMYHBIM NIPOOJIEMaM UCTOPHH.

Braoemy:

- IPEACTABICHUAMH O POJIM JIMYHOCTH B UCTOPHH;

- KaTErOPUMHO-TIOHATUIHBIM aIllapaToM U3y4acMON JUCIIUIUINHBI;

- HaBbIKaMU aHAJIN3a HCTOPUYECKUX NCTOUYHUKOB.

3. Kparkoe coaep:kanue JUCHUTIINHBI

Bseoenue. 3aoauu cneykypca. Ero HaydyHas M MHUPOBO33pEHYECKas COCTaBJISIOILUE.
OCHOBBI HCTOUHUKOBETUECKUX 3HAHUM. CBEAEHUSI O KHA3BSIX B PYCCKOM JIETOMMCHON TpaJuLIUu.
Kutne CBATBIX KaK MCTOPMYECKHUN HCTOYHUK. JIHEBHMKM M IMCbMAa KaK MCTOPUYECKUI
uctoynuk. B.H. Tarumes kak nuonep ucropuueckoil Hayku. boprb6a M.B. JlomonocoBa ¢
HOPMaHHCKON Teopuel u e€ aBropamu. Bemukue yuenbie-ucropuxku: H.M. Kapamszun; C.M.
ConosbeB; W.E. 3abenun; B.O. Kmrouesckuii; JI.H. TI'ymunes; H.M. pyxunun; H.S.
OWJenbMaH U €ro JKaHpP KU3HEONMCAHNS U3BECTHBIX HCTOPUYECKUX JTMYHOCTEH.

Monyne 1. Ot Pycu s3prueckoit k Pycu xpuctuanckoil. Kuszp-outens Csarocnas -
IIPEOIOJICHUE XPECTOMATUHHOIO IJISTHIA U pa3HbIE OLEHKHU €ro IEATEIbHOCTH B MCTOPUYECKON
Hayke; KHAruHs Onpra — mnepBas XpUCTHMAaHKa M aBTOpP HaJoOroBod pedopMbl, JIETONHCHbBIE
ceeneHus o Hell; Bnagumup I Kpecturens — ot BapBapcTBa K XpucTHaHcTBy; SApocinas Mynpblit
— Oopbba 3a BnacTb; pedopMbl; BKIaA B (OpMHpOBAHHE JIPEBHEPYCCKOM KYIbTYpHOU
napaJurMbl; 3aKOHOIATENbCTBO SpociaBa.

Mooyne 2. Pycckoe monawecmeo u pycckue ceamvie. CBsitble bopuc n I'ne6 kak
CUMBOJIBI PYCCKOM BOMHCKOM CJIaBbl, OLIEHKAa HMX TIOJBHMIa C TOYKH 3PEHHUS PYCCKOTO
CPEIHEBEKOBOTO MEHTANUTETa; MUTponoynT Mmapuon u ero «CinoBo o 3akoHe U braromatny;
xutne ®eonocus Ilewepckoro; Cepruit Panonexxckuit — nyxoBHbIH cuMBon Pycu, «urymen
3emiu pycckoit»; Kupumn benoszepckuit — ocHoBatens benosepckoil oOuTenn W HOBBIX
MIPUHIMIIOB MOHAIIECKOM JKW3HU M €r0 CHOJBWKHHKH; KH3b-MydeHUK Muxamn SpocimaBuu
Teepckoif; onpuunbiii mMutponosut Pwmunn (KoibldeB), ero ITyXOBHBI MPOTECT NPOTUB
nosmTuky MBana IV; marpuapx ['epMoreH u ero posib B OpraHu3ai COPOTUBIICHUS OJIbCKUM
UHTEpBeHTaM B CMyTHOE BpeMsl.

Mooynv 3. Pycckue kusazvsa — 3auwumuuxu Omeuecmea. Bnagumup MoHomax, ero 6opboa
3a MPEoJIoNIeHne TEeHIEHIMN pa3apoOneHHocTH Pycu, BoeHHBbIe moxofpl, «YcrtaB Braaumup
Bceonmoanua» u «lloyduenue nersmy». Benmukuii kusi3p Anexkcannp HeBckuil — «moGexaan, HO
HenoOeauM ObL»; BenuKkuid KHs3b Jmutpuit MBanoBuu [loHckoii; kHs3p Muxaun MBaHoBUY
Bopoteiackuit — cracutens OtedectBa. KHa3p Muxamn BacunbeBnu Ckonun-Iyiickui, ero
JKU3Hb U BOCHHBIA I€HUI.
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Mooynv 4. Ilaponu pyccroii eounckou crasvi. A.B. CyBOpoB — TMOJIKOBOJEL, HE
npourpaBiuii H1 ogHON OMTBBL. KHs3b . A. [loTemMknH — HeusBecTHbIE (HaKThl 00 M3BECTHOM
yenoBeke. I'enepan  M.A. Mwunopagosuu — «CyBopoBa HUTOMELl ClaBbl». | eHuanbHbIE
daoroBoiel O.D. Yirako u [1.C. Haxumos.

Mooynw 5. Poccuiickue umnepamopuvl u ux cnoogudichuxu. Anexkcannp JlanumoBud
MenmukoB u ®eodan [IpokonmoBUY — HMCIOTHUTENb W HACOJOr MEeTpoBckux pedopm. E.P.
JamkoBa — «iyd cBera B TeMHOM mapcte»? Pedopmarop M.M. CrepaHCKHii: OT ClaBbI K
n3rHanuo. M.X. PeilTepH — reHuid Win «pacTpaTyuK POCCUHCUX TEPPUTOpHii»?; «Bam HYKHBI
BEJIMKHUE TIOTPSICEHMSI, MHE HYXHa Benukast Poccus» - xxusHp u nesnus [1.A. CtonbinuHa.

Mooynv 6. «Cepebpsinviii 6eK» pycckou Kyaibmypsl. PyCCKU MOJIEPHU3M B KYJIbTYpE.
Hanpasnenus B mos3uu, X BUAHEHIINE MpEACTaBUTENN. Pycckuil MoziepH B M300pa3UTEIIbHOM
uckycctBe. JlestenpHocTh KHATMHU M.K. TeHuIeBoil mo nmoaaepkke pycCKUX XYAOKHHKOB U
NOMYJSIPU3ALNN  PYCCKOTO HCKyccTBa B EBpome. Pycckue 01aroTBOpuTeny M MeELEHATHI.
®dunocopekas Mbicib «CepeOpsiHoro Bekay. M3marenbckoe aeno B koHme XIX - Hadame XX
BEKa

Mooyns 7. J[yxoenoe pazsumue cogemckozo oouecmea 6 60-e — 80-e 2o0b1. «OTTEnENb
B COBETCKOW KynbType. Biamumup Boicouxuii — pynop rpaxkaanckoro nportecra. CoBerckas
catupa: A. Paiikun. {uccunenrckoe nprxenue: A. I'anuu, A. CaxapoB. ABTOpPCKasi MECHS KaK
SBJICHUE B UJIEOJIOTUU U KYJbTYpE, HAlpaBICHUs, HanboJiee U3BECTHBIE IIPEICTAaBUTEIH.

Mooyne 8. KonomeHnckoe — namsamuuxk apxumexmypul, UCMOPUU, NPUPOObL, KYIbMYPbL.
Okckypeusi B My3eii-ycans0y Konomenckoe. KomomeHnckoe - 3acTeiBliee B KaMHE PYCCKOE
cpenHeBeKkoBbe. HOBbIE TEHIEHIIMK B apXUTEKTYpPE - WIATPOBBIA CTUJIb B XPAMOBOM 30/I4ECTBE.
3HakoMcTBO ¢ ObITOM pycckux uapeil. Ilerp JmutpueBuu bapanoBckuii — ocHOBaTeNlb My3€s-
ycanb0el Komomenckoe. Hctopuueckue coObiTuss Ha Teppuropuur KoroMeHCKOro u ux
YYaCTHUKH.

4. O0beM y4eOHOM JUCHHUILINHBI

Buabl yueoHoii padoThl B 3E B axazem.
yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IIAHY 4 144
KonTaktHas padora (KP): 1 36,2
Jlextuu (Jlek) 1 36

[Mpaktuueckue 3anstus (I13) -

CamocrositesbHas padora (CP): 3 107,8

KoHTtakTHas camocTosiTenbHas paboTta 05 0,2
CaMocCTOATEIbHOE U3YUYEHHE Pa3AeSIOB IUCIUILIMHbI ’ 17,8
Bupa koHTpoOJIsi: 3a4éT - -
Buabl yueOHoii padoTnl B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 4 108
Konrakthas patora (KP): 1 27,15
Jlexumn (Jlek) 1 27

ITpakTrueckue 3anatus (I13) - -

CamocrositesabHas padora (CP): 3 80,85

KoHnTtakTHas camocTosaTenbHasi pabora 0,15

CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 13,2

Bua KoHTpOJIA: 32a4éT - -

«Pycckuii a3bIK H KyJabTypa peun 1Jsi xumuko» (51.B./[B.01.02)
1. Heab AMCUHMIVIMHBI — TMOBBIIIEHHWE OOIIEH U NPO(PECCHOHANBHON KyIbTYyphl pedn
cTyneHTa u (OPMHUPOBAHHE NPAKTHUUECKOH MOTPeOHOCTH B CaMOPa3BUTUU H
COBEPLICHCTBOBAHUY JIMYHOCTH
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N

B pe3yibTaTe H3y4yeHHs] THCHMIJIMHBI 00ydalommiics Mo NporpaMMe crequaIuTeTa
JTOJIKEH:
O6nanatp cneAyrIMUMI KOMIETEHIIUSIMHU:
— TOTOBHOCTBIO K CaMOpa3BUTHUIO, CaMOpEalu3allid, WCIOIb30BAHUIO TBOPUYECKOTO
noreniuana (OK-7);
— TOTOBHOCTHIO K KOMMYHHUKAllMM B YCTHOM M NHUChMEHHOW (opmax Ha pPYCCKOM U
WHOCTPAHHOM SI3bIKaX JIUIsl peleHus 3a1a4 npodeccuonanbuoi aesteapuoct (OITK-7);
— TOTOBHOCTBIO NIPEJCTABIIATH MOJTYYCHHBIC B MCCIEIOBAHHUAX PE3YIbTAThl B BUAE OTUYETOB
¥ Hay4HBIX MyOnIMKanui (CTEHIOBBIX JOKIAJ0B, pedepaToB U cTaTeld B MEPHOAMYECKON
HayuHoit meyaru) (ITK-7).
3uams:
- (pyHKUIMHU A3bIKA KaK cpeAcTBa (GOPMHUPOBAHUS U TPAHCIIALUN MBICIIH;
- cnenu(uKy yCTHON M MMCbMEHHOM peuu;
- crienu UKy HAyYHOTO S3bIKa, KAHPbl HAYYHOTO CTHJIS;
- CTHJICBBIC YEPTHI U S3BIKOBBIE OCOOCHHOCTH KAaHPOB O(PHUIINATBHO-/IEIIOBOTO CTHIIS;
- HOPMBI JINTEPATYPHOTO SI3bIKA;
- 0COOCHHOCTH MOATOTOBKY TEKCTOB PA3HBIX BHJIOB ITyOIMYHOTO BBICTYIUICHHUS;
Ymemn:
- TpaHC(OPMHUPOBATH MUCHBMEHHBIN TEKCT B YCTHYIO (hopMy peuw;
- OTVIMYATh KOJU(UIMPOBAHHYIO (HOPMHPOBAHHYIO) PeUb OT HEKOAU(DUIIMPOBAHHOI;
- BBIJICJIATH CTPYKTYPHBIEC €IMHUIIBI TEKCTA;
- HaXOJIUTh B TEKCTE PEUEBbIC OLUTUOKU U YCTPAHSATH UX;
- COCTaBJIATD JIMYHBIE IOKYMEHTHI B COOTBETCTBHH C HOPMAaTUBHBIMHU TPEOOBaHHUSIMU;
- HCII0JIb30BATh BBHIPA3UTEIBHBIE CPEJICTBA S3bIKA;
- BBICTYIATh IYOJUYHO C PAa3HBIMH KOMMYHUKATHBHBIMH HaMEPEHUSIMH;
Braoemy:
- KyJIbTypOi HayYHOH M JEJI0BOI peun B MUCbMEHHOM U yCTHOHU (opme;
- ocHoBaMH 3((HeKTUBHONM KOMMYHHUKAIIMH B y4eOHOU U TpodecCHoHanbHOMI
- IIeSITeTbHOCTH (HaBBIKaMU ITyOJIHYHON PEUH, apTryMEHTAIlNH, BECHHUS JUCKYCCHH).
3. Kparkoe conep:kanue THCHUTIAHBI
Mooynv 1. Beedenue 6 npeomem

1.1. Pycckuii #3bIK ¥ KyIbTypa peud KaK NPEAMET, KaK COCTaBISIONMAs )KU3HEHHOTO
ycriexa. OCHOBHbIE MOHATHS Kypca, BIMSHHME A3bIKa Ha (HOPMUPOBAHHME JMUYHOCTH YEJIOBEKA.
Pycckwii s13bIK Kak CIoco0 CYIIECTBOBAHMS PYCCKOTO HAIMOHAIBHOTO MBIIIICHUS M PYCCKON
KyJIbTYyphl. lcTopudeckre cBelleHUs O pycCKOM si3blke. HOBBIE SIBJI€HUS B PYCCKOM SI3BIKE.
1.2. MHorooOpa3ue s3bIKOBBIX cpeAcTB. OTOOp S3BIKOBBIX CPEACTB  JUId OOecreyeHus
HaunOonee 3(PpPEeKTUBHON KOMMYHUKALIUU B ONpPENEICHHON cuTyauu. TUIBI peUeBbIX CUTyalui
U (yHKIMOHAIBHBIE PA3HOBUIHOCTH COBPEMEHHOTO pYCCKOro s3blka. Dopmbl  peun
(mMchpMeHHas M ycTHas) U UX cnenuduka. OyHKIUOHANbHbBIE CTUIM (HAyYHBIH, OQUIMATIBHO-
JIeTTOBOH, MyOuIucTHYecKuil ). JIuTepaTypHblil SI3bIK U HEIMTEPATYPHBIC TUIIBI PEYH.

Mooyns 2. Kynemypa Hayunotl peuu u 0en1080t pedu
2.1. Tekcr, ero CTpykTypa, THIIBI, KOMIIO3UIMS, BUIBI KoMmnpeccun. OCOOEHHOCTH HAYYHOTO
CTHJIS peuH, clielU(HKa UCIOIb30BAHUS HIEMEHTOB Pa3IMUHBIX S3bIKOBBIX YPOBHEH B HAyUYHOU
peun. SI3BIKOBBIE CPE/ICTBA, CIICIMATIFHBIC IIPUEMBI H PEUeBbIE HOPMBI HAYUHBIX pabOT pa3HbIX
»aHpoB. JKaHpb! yCTHON HAYYHOU peyH.

2.2. OpunmanbHO-EI0BOI CTUIb PEYH, €ro pa3sHOBUIHOCTH, cdepa ero pyHKIHMOHUPOBAHUS,
KaHPOBOE pasHooOpasue; A3BIKOBBIE bopmybl ouIHaNbHBIX JIOKYMEHTOB;
MHTEpHALMOHAJIbHBIE CBOICTBA PyCcCKOW OQHIIMAIBbHO-/E€JI0BOM MHUCHbMEHHOM pedH; IpaBHiia
oopmIIeHHs JOKYMEHTOB; PEUEBOM ITHKET B JOKYMEHTE.

Mooyne 3. HopmamusHuiii acnekm
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3.1. SI3pIKOBast HOpMa, €€ poJib B CTAHOBJICHUH U (DYHKITMOHUPOBAHUH JTUTEPATYPHOTO S3bIKA.
OrnpezenieHne BapuaHTHOCTH SI3BIKOBOUM HOPMBL. OpdodnuiecKrue HOpMBI PYCCKOTO
JIATEPATYPHOIO SA3BIKA.

3.2. Jlekcudeckue HOPMbI PYCCKOTO JIMTEPATYPHOTO SA3bIKA, MPUYMHBl  HAPYIICHUS UX.
3HaueHUE CI0Ba U JIEKCUYECKasi COUETaeMOCTb. VIHOS3bIYHBIE CJI0OBA B COBPEMEHHOM PYCCKOM
peun. Pycckas ¢ppaszeosnorust 1 BoIpa3uTEIbHOCTh PEUH.

3.3. I'paMmaruueckue HOPMBI PYCCKOTO JIMTEPATYpPHOTO S3blKa M CIIydal WX HapYLICHUS.
Tpyanble ciayyan ynotpeOJeHHSI MMEH CYIIECTBUTENbHBIX. V3MEeHEeHHs, MNpPOUCXOASIINE B
yIOTpeOICHNH WMEH YUCIUTENbHBIX. CHHTaKCHYeCKHe HOPMBI M KyJIbTypa peud. TpynaHble
Clly4au MMEHHOT'O U IUIarojbHoro ympasiieHus. CoriiacoBaHue MOJUIekKAIIero U CKa3yeMoro B

dbopmax yucna.
4. O0beM y4eOHOI TUCHMIIIIHHbBI

Buab1 yueoHoii pa6oThI B 3E B axanem.
yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTaktHas padora (KP): 1 36,2
Jlexmu (Jlek) 1 36
ITpakTnueckue 3anstus (I113) - -
CamocrositesbHasi padora (CP): 3 107,8
KonTtakTHas camocTosiTenbHas paboTta 05 0,2
CaMoCTOATEIbHOE U3YUYEHHE PA3/AEIOB IUCIUILIMHbI ’ 17,8
Bua koHTpoOJIA: 3a4éT - -
Buabl yueOHoii padoThl B 3E B actp. yacax
O01mas Tpy10eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 4 108
KonrakTHas pa6ora (KP): 1 27,15
Jlexumu (Jlek) 1 27
ITpakTnueckue 3anstus (I113) - -
CamocrositesbHas padora (CP): 3 80,85
KoHnTtakTHas camocTosTenbHas pabora 05 0,15
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI ’ 13,2
Bua koHTpoOJIA: 32a4éT - -

«/36pannble ri1aBbl Hayk 0 maTepuaiax» (b1.B./1B.02.01)

1. Henp AMCHMIVIMHBI — COCTOMT B TPUOOPETEHUU CTYAEHTAaMHU 3HaHWM, yMEHUH,
BIaJeHUH M B (POPMHUPOBAHMM KOMIIETEHIMH B 0O0JAacTH MaTepualloOBEeJIeHUs U, B
YaCTHOCTH, B OOJIaCTM JM3aifHa, CO3JAaHUS W HUCCIEIOBaHMsS HOBBIX (DYHKIMOHAJIBHBIX
MaTEPHAJIOB

2. B pe3yabTaTe M3y4YeHHs IMCHHUILIMHBI 00YUYaIOLIUIiCs 10 NpPOorpaMMe crenuaJuTeTa

HOJI/KCH:

O6J'Ia,[[aTB CJICAYIOIIUMH KOMIICTCHIUAMMU:

CIMOCOOHOCTBIO K a0CTPAKTHOMY MBIIIUICHHIO, aHau3y, cuaTe3y (OK-1);

CHOCOOHOCTBIO BOCIPUHHMATBH, Pa3BUBATh M HCIIOJIB30BaTh TEOPETUYECKUE OCHOBBI
TPAaJUIIMOHHBIX M HOBBIX pa3efioB XMMHUHU MPU peIIeHUH Mpo(hecCHOHATBHBIX 3a/ad
(OIIK-1);

BJIaJCHUEM  HaBbIKAMH  XHMHYECKOTO  OKCIEPUMEHTa,  CHHTETHYECKUMH U
AQHAJTUTUYECKUMHM METOJAaMHU TIOJIyUYEHHs] W MCCIIEJOBAaHUS XUMHUYECKHUX BEIIECTB U
peakiuii (OI1K-2);

BJIaJICHUEM CHCTEMOW ()yHJAMEHTAIbHBIX XMMUYECKUX MOHATHA U METOJ0JOTHYECKUX
aCIIeKTOB XMMUH, (OpMaMH U MeToAaMu HaydHoro no3Hanus (I1K-3).

3Hamo:

108




- OCHOBHBIE 32aKOHOMEPHOCTH CTPOEHUS TBEPBIX TEJ HA HAHO-, MUKPO- U MAaKPOYPOBHE;

- BaJKHEHIIIME TUITBI COBPEMEHHBIX MaTEPUaJIOB, UX CBOWCTBA U 00JIaCTh IPUMEHEHHUS,;

- OCHOBHBIE CIIOCOOBI TOTYYEHHUSI PAa3UYHBIX TUIIOB HAHOMATEPUAJIOB M UX BIHMSIHHUE Ha
CBOMCTBA MOJIy4a€MOT'0 MaTepHuaa;

- METOJAbl  MCCIIEJOBaHMs  CBOMCTB  Marepuajla U  IPOTHO3UPOBAHUS  €r0
paboTOCIOCOOHOCTH B 33JJaHHBIX YCIIOBUSX IKCILTyaTalluu;

Ymems:

- WCIIOJIb30BaTh IOJIyYEHHbIE 3HAHMSI O B3aUMOCBSI3U COCTaBa/CTPYKTYpbl MaTrepHalia
€ro CBOMCTBAaMH JUIsl PELICHUs 3a]a4 Ju3aliHa MaTepUaJIoB C 3aJaHHBIMU CBOWCTBAMU;

- OLICHMBATh NEPCIEKTUBBI UCIOJIb30BAHUS MaTepuaia JUisl PEILICHUs pa3IMyHbIX 3a7ad
IIPOMBIIIIIEHHOCTH;

- NPUMEHATh COBPEMEHHbIE HAYYHO-TEXHUYECKUE JOCTIKEHUS Ul pelleHus mpobiieM
HayK O MaTepuaax U CMEKHBIX HayK.

Braoemy:

- CHOCOOHOCTBIO K KPUTHYECKOMY aHalM3y U OIICHKE COBPEMEHHBIX HAy4YHBIX
TOCTHKEHUI B 00JIaCTH MaTepHallOBEACHMUS,

- METO/I0JIOTMYECKUMH MTO/IX0/1aMU K U3YYEHHUIO0 CBOMCTB MaTepHalioOB;

- CIIOCOOHOCTHIO TEHEPUPOBATH HOBBIC HJIEU IMPU PEUICHHH MPAKTHYECKUX 3a7ad B
o0yacTu HayK O MaTepuasax.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Mooynv 1. Beeoenue 6 nayku o mamepuanax.

Mecto Hayk 0 MaTepHallax B HayKe M TEXHHKE. 3a/laud U METOJbl HAyK O MaTepuasax.
Koncrpykumonnsie u (pyHKIHOHAIBHBIE MaTepuanbl. OCHOBHBIE CHCTEMBI KiacCH(UKAUU
MarepuanoB. KoHLenuus «cocTraB-CTpyKTypa-cBOMCTBO». 3aBUCUMOCTbh CBOMCTBA Marepuasia OT
CTETIEHU €ro CTPYKTYpHOH ymnopsimodeHHOCTH. [IpoGneMbl BbIOOpa M Iu3aifHa MaTepHasoB.
[lepcnekTUBHBIE HANIPABICHUS HAYK O MaTepHallax.

Mooynw 2. Hepapxuueckoe cmpoenue co8pemeHHbix meepoopasnblx Mamepuaios.

Hcnonbs3oBaHre MOJENM HAECATBHOIO KpUCTaUla JJIsl OMMCAHUSl CTPOCHUSI M CBOWMCTB
peaIbHBIX TBEPABIX TeN. DJIEMEHTHl 30HHOM TEOPUM U TEOPUHM JUHAMHUKHU peuieTku. BiusHue
BHEIIHUX YCJIOBUH Ha CTaOMJIBHOCTh CTPYKTYpPBl M CBOWCTBa KpucTajula. PeanpHoe cTpoeHue
KpUCTaJlJJa: ToO4YeuyHble JAe(eKThl, Ie(eKTbl YNAKOBKHM, MAMCIOKAMM U UX JBUKCHHUE.
[ToBepxHOCTh paznena ¢a3. [loBepXHOCTHBIE NePEKTHl KpUCTAJIa M METO/bl UX HCCIEIOBAHUS.
Cnemuduka CTpOe€HUS M CBOMCTB aMOp(GHOro cocTosiHus BemiecTBa. CHEKTp NpUMEHEHUs
MOHOKPUCTAJUTMYECKUX U aMOP(HBIX MaTepUaloB B 3aBUCHUMOCTH OT UX COCTaBa, CTPOCHHS U
CBOMCTB.

Mooyns 3. DnekmporHble c8olicmea meepoopazHbix Mamepuaios.

Mertannabpl: MexXaHU3M AJIEKTPONpPOBOAHOCTH, 3¢dekr Xomia, TEepMOdJIEKTPOHHAS
OIMUCCHSI, IOHATHE O CBEPXIPOBOJAMMOCTH. BbICOKOTEMIIEpPATYypHBIE CBEPXIIPOBOJHUKHA BTOPOTO
nokoneHus. [lomynmpoBogHuku: >ddexkTuBHas Macca HocuTened 3apsna, ’Heprus Depwmu,
JIEKTPONPOBOJHOCT  IOJYIPOBOJHUKOB, IMOJSIPOHBI M  aKyCTOZJEKTPOHHBIE  SIBJICHUS.
OcHoBHble siBieHHA B KoHTakTax: TepMoDJIC, Oapvep LoTTKH, p-N-Iepexol, HHXKEKLHUS
HOCHUTEIEH B TMOJIYNPOBOAHUK. JIMDJIEKTpUKW:  IUAJNEKTpUYecKas IPOHHULAEMOCTb U
MOJIIPU3YEMOCTh, TOBEACHHUE JAMDJIEKTPUKOB B BBICOKOYACTOTHBIX JJIEKTPUUYECKUX MOJIAX,
JUDJIEKTPUYECKUE IOTEPU, CETHETO- M IbE30AIEKTPUKHU, JJIEKTpPEeThl. VOHHBIE NPOBOJHUKH,
TBEP/bIE SJIEKTPOIUTHI U TOIUIMBHBIE JIEMEHTHI.

Mooyne 4. Maenummnule ceoticmea meepoohasHbix Mamepuaos.

Huamarnetusm, dopmyna JlamkeseHa. [lapamarnerusm, 3akoH Kropu. CrnuHOBBIA 1
OpOUTANbHBI MarHUTHBIA MOMEHTHl. HopmanbHbIi M aHOMalbHBIA 3¢dekT 3eemaHa.
®eppoMarHeTH3sM TBEpPABIX Tel. MarHuTHBIA TOPSIOK, MarHUTHbIE (a3oBbIe IMEPEXObI.
BnusHue 1OMEHHOW CTPYKTyphl Ha MarHuTHele cBoiictBa. ®Peppo-, aHTHdeEppo- H
deppumarnerusm. @Pepputl U HUX OpuMeHeHue. llonmdyHKIMOHANBHBIE MaTepUabl,
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MYJIbTH()EPPOUKH M MaTEpUAIIbI C KOJIOCCATBHBIM MarHeTOCONpoTHBIEHHEM. OCHOBHBIE METO/IbI
W3Y4YECHHS MarHUTHBIX CBOMCTB TBEPBIX TEIL.

Mooyne 5. Quzuxoonmuueckue c8olicmea meepoopasHvlX Mamepuaos.

Ilokazarens mpenomieHus. [loryomeHnune 2JI€KTPOMarHMTHBIX BOJIH.  Jlucmepcus
CBETOBBIX BOJIH U paccesHue cBera. [IoHaTHe 0 HelMHENHOM ONTHUKE, HENMHEMHAs MTOJISIpA3aLus,
ABJICHHE CaMO(OKYCHUPOBKM W TeHepalMs TapMOHHMK. BBIHYy)XIeHHOe paccesHUe CBeTa.
DJEeKTPOHHBIE NEPEX0/Ibl, BBI3BAHHBIEC 3JIEKTPOMAarHUTHBIM M3Ty4eHueM. Baemrnuii potorpdexr
B MeTajyIaX M IOJIyIIPOBOJHUKAX, BHYTpeHHUN (PoTo3ddekT, HoTonpoBoAUMOCTb. DKCUTOHBI,
AKCUMEPDI u SKCHUILIIEKCHI. JlroMuHeceHuus TBEPABIX Te, TpuoO- u
aNeKTpoatoMuHeceHIua. Opranuyecke  cBetoauoAbl.  [IpuHumn — pa®oThl  ONTHUYECKUX
KBaHTOBBIX TI'€HEPAaTOPOB, OCHOBHBIE BHJIbl JIA3€pOB M MX IpuMeHeHue. Poro-, TepMo- U
JNEKTPOXPOMU3M, YMHBIE CTEKIIA.

Mooyns 6. Mexanuueckue ceoticmaa meepoohasHvlx Mamepuanlos.

VYnpyrue cBoicTBa TBEPIBIX TeJNl, OCHOBHbIC BUABI YIPYrux Aegopmanuil. MexaHu3mbl
IUTACTHYECKONW aedopManu U paspymieHuss MaTepuanoB. llpeaen MpoYHOCTH, TBEPAOCTb,
nosejeHue npu yxaape. Juarpamma HampsbkeHue-nedopmanus, CKOpocTh Aedopmaruu.
Paspymienue, ycrtamoctb M 1OA3y4ecTh.MHUKPOCTPYKTYpHBIE OCOOEHHOCTH pa3pylIeHUs B
3aBHCHUMOCTH OT cOoCTaBa Marepuayia. OCHOBHbIE IPUMEHEHHSI KOHCTPYKLIMOHHBIX MaTEPUAIIOB U
CIOCOOBI MX YIIPOUHEHUS: METAIIINYECKUX, KEPAMUUECKHUX, KOMIIO3UTHBIX.

Mooyne 7. Dnemenmuvl meopuu meepoopasHvix XUMULECKUX PeaKyuil.

Tunbr TBepmodazupix mnpeBpamienuid. [lommMopdHbIe NpeBpalieHus, MapTEHCHUTHBIC
CTamu W uX npuMmeHeHue.OOpaTumble M HeoOpaTuMble (GOTO- M TEPMOMHAYLHUPYEMbIE
tBepaodazupie  peakuuu. OcCOOEHHOCTH  TEPMOJWHAMHMKH W KHHETHKH  MEX(a3HbIX
TBepaoGazubix peakuuil. CreneHbp mnpeBpamieHus. Teopus Baruepa-lllortku. MexaHu3mbl
mipdy3un u ee dHeprus axTuBauuu. DakTOphl, BIMAOMUE Ha JUPQPY3HUI0 aTOMOB B
KOHZCHCUpOBaHHOM cpezne. 3akoHbl ®uka. IIpoHnnaemocts nosumepos. Mcmonb3oBaHue
pa3MYHBIX THUIIOB TBEpAO(DA3HBIX MPEBpAINEHUH IS TOJYYeHUS KOHCTPYKIHOHHBIX H
(YHKLIMOHAJIBHBIX MaTEpPHAJIOB, B TOM 4YHCIE CIUIABOB, CUHTETHYECKHX ajIMa30B, (EppHUTOB.
VYyer TBepao(a3HbIX peakuil Ipu IKCIUTyaTallui KOMIIO3UTOB.

Mooyne 8. Obpazosanue u pocm meepoou ghazvl

MexaHu3Mbl aTOMHO-MOJIEKYJISIPHBIX IPOLIECCOB KPHUCTAUIM3ALMU: HYKIJIE€alus U poCT
rpaHeil kpucramaura. CKOpoCTh poCcTa, pa3BUTHE TpaHel kpuctaia. Teopema ['u60ca-Bynboda,
rabutyc kpucramuia. TepMoaMHaMuKa BbIJENEHUS (a3bl, TOMOI€HHOE M TI'e€TEepPOreHHOE
3apojsinieoOpa3oBanue. I[lomyyeHne KpUCTAUIMUECKUX MAaTepuUaloB M3 paciulaBa, Mapa, 1o
MEXaHU3MY Nap-KUAKOCTb-KpUCTAI. SIBieHue »snuTtakcuu. WHCTpyMEHTallbHbIE METO/IbI
BBIPALIMBaHUS MOHOKPUCTAJIJIOB HEOPTAaHWYECKUX MaTepUaoB. MeTol OCakIeHUs U3 ra30BON
da3pl g TONY4YeHHMsS]  BBICOKOYMCTBIX ~ MOHOKPHUCTAJUIMYECKHUX  MaTepUalioB  WJIHU
MOJIMKPUCTAIUIMYECKUX TUIEHOK. JINThE, OTBEpIeHNE IOJUMEPOB U HEOPTaHUYECKUX CTEKOJL.

Mooy 9. Popmuposarnue HaHOMAMEPUATLO8 U UX CBOUCMEA.

Hepapxust HaHOCTPYKTYpP, 3aKOHOMEPHOCTH B3aUMOOTHOILIEHUN CTPYKTYpbl U CBOMCTB
HaHoMarepuanoB. KoHIeNMs CTPOUTENbHBIX OJIOKOB M IIa0JIOHOB Juis camocOopku. Oobuiue
OPUHIUNBL  (OPMUPOBAHUS YHOPSIOUEHHBIX CTPYKTyp. CamocOOpka HaHOKPUCTANIOB U
o0jacT MX TPUMEHEHMs: KJIacTepbl METaJUIOB, KBAHTOBbIE TOYKHU, MOJIYIPOBOHUKOBBIE
HaHOKpHCTaibl, DopMUpOBaHNE HUTEBUAHBIX KPUCTAILJIOB, HAaHOCTEP)KHEH, HAHOTPYOOK, HX
npuMeHeHrne. TexXHUKUM MOCIOWHOM COOpKHM: HAHOPEAKTOpbI, CIOUCThIE HAHOCTPYKTYPHI H
ruOpHIHbIE MaTepHualibl, MPUMEPHl CTPYKTYp M HMX HCIOJb30BaHUE B ONTUKE, MEAUIUHE,
ANIeKTpoHMKE. JluTtorpadgusi: OCHOBHBIE THIIBI, YIpaBJI€HHWE CBONCTBAMU MOBEPXHOCTH,
MUKPOKOHTaKTHasl 1 HAHOKOHTAKTHAas 11€4aTh.

Mooy 10. Dopmuposanue HaHoMamepuaios u ux c8oUcmaa (npooodiceHue).

Ilonatne o (OTOHHBIX KpuUCTaUIaX, MOAMGUIMPOBAHHBIA 3akoH Bynbda-bperra,
yIpaBjeHUE CBETOM C TOMOIIbIO (POTOHHBIX KpHUCTaLIOB. MuKpochepbl Kak CTpOUTENbHBIE
OJI0KM (POTOHHBIX KPHUCTAIJIOB, UX HAHOCTPYKTYPUPOBAaHHME M CaMOCOOpKa B KOJUIOWUHBIE
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KPUCTAJUIBl, TUIEHKM M HUTH. CHeKTp npuMeHeHHs (OTOHHBIX KPHCTAIJIOB U CTPYKTYp C
UCKYCCTBEHHBbIMU  JedekTamMu. YacTtuupl-siHychl. «HaHo»mopucTele Marepuanbl W HX
IPUMEHEHHE:  IICOJUTHI, CYNPAMOJIEKYJSpHbIE  COEAMHEHMs  BKJIIOUYEHHUS,  KJaTpaThl,
METAIJIOOpPraHUYecKre  Kapkachl.  TeMIUIaTHBII ~ CHHTE3,  MHIEeUIo00pa3oBaHHE U
HAaHOKOMITIO3UTbI, MUKpO- U ME30MOPUCTHIE MATEPUAIIBI.

Mooynv 11. Ocobennocmu c8oticme HAaHOMAMeEPUALO8.

OnTuueckue CBOMCTBA HAHOYACTHUIl METAVIOB U IOJYNPOBOJHUKOBBIX YacTHIL,
JNEKTPOIIOMUHECIICHTHBIE  TOJTYIPOBOJHUKOBbIE HAHOKPUCTAIBL. MarHuUTHBIE CBOMNCTBa
HAHOCHUCTEM: CyIeplapaMarHeTu3M, MarHUTOKPUCTAJUIMUECKas aHU30TPOIMS, CBEPXPELIETKH
MarHUTHBIX ~HAHOKPHUCTA/NIOB. MeXaHUYeCKHe CBOMCTBA HAHOMAaTEpHAJiOB: CTPYKTypa
MEK3EpHEHHBIX TPaHUWI, BIMSHHE pPa3MEpPOB YACTHIl M TpaHUI] pa3zaena ¢a3, MOoBeAeHUE
HAHOKPUCTANIMYECKUX Tea npu  JaedopManuy, HAHOKOMIIO3UTHI UM apMHPOBAHHUE.
HanoMexaHu3Mbl ¥ HaHORJIEKTPOHHUKA: MPEOOpa30OBaHUE HPHEPTUU, HAHOIIEKTPOMEXAHUYECKHE
CBOICTBa pa3jMYHBIX THUIIOB, MOJEKYJISIPHbIE MOTOPBI, COBPEMEHHbIE TPAH3UCTOPHI HA OCHOBE
YIJIEPOJHBIX HAHOTPYOOK, KBAHTOBBIC KOMIIBIOTEPHI, TI'padeHOmom00HbIE CTPYKTYPHl IS
MIPO3PAYHOMN IIIEKTPOHUKH.

Mooy 12. Cospemennviebuomamepuansi.

buomumernka u TpeOoBanust k Ouomarepuanam. Bupycel, camocbopka [IHK u ¢
nomouipto JIHK, npumepsl Ouonoruueckux «MOJIEKYJSIPHBIX MalllvH». buocoBmecTumMble
HAHOKPUCTAJNIMYECKHE MaTepuanbl. MeToabl MoNydeHHs OWOKEepaMHKH M €€ IPUMEHEHUS.
Hanokancynel. MaruutHele HaHomarepuanbl B MenuuuHe. Hanomeaununa. CrpoeHue
HEKOTOPBIX TUNOB OuoceHcopoB. CompspkeHHE W SHEPreTHYeCKHi OoOMEeH  Mexay
HAHOYACTUIIAMU ¥ OMOJIOTHYECKH aKTUBHBIMH MOJIeKyaaMu. [IoHsATHE 0 HAHOOMOTEXHOIOTHH.

Mooyns 13. Ceoticmea nonumMepHuIX U HCUOKOKPUCTNALIULECKUX MAMEPUATO8.

OcCHOBHbIE HUCHOJB3YEMbIE IOJMMEPBl, HUX CTPYKTypa U €€ B3aUMOCBA3b C
HaOI0ITaeMbIMU CBOMCTBaMU. THMHYHBIE MOJEKYJIbl — MOHOMEPHl U OCHOBHBIE OCOOEHHOCTHU
MOJyYeHUs] MaTepuasioB Ha WX ocHoBe. OONacTH NPHUMEHEHHs TMOJIMMEPHBIX MaTepUaloB
(TepMOIIaCTHKHU, KaydyKH, CBs3bIBalomue wmarepuanbl). CHOUHOAANBHBIM  pacmag u
HAHOCTPYKTYPHOBAaHUE IOJIMMEPOB, YIOPSAOYMBAHUE AJIEKTPUUYECKUM IojeM. JonupoBaHHbIE
NOJMMEpHbIE IUIEHKH, UX CBOIicTBa M mnpuMeHeHHe. Me3oda3zHoe COCTOSIHHE BEIIEeCTBa!
aHU30Tponusl Me30¢asbl, BIHWSIHME BHEIIHUX YCJIOBUA Ha YHOPSAOYEHHOCTh Me30(asbl,
tepmorpadus, nepexon Openepuxca.

Mooynv 14. T'ubpuonvie mamepuanoi.

Knaccudukanus ruOpuHbIX MaTepuanoB Mo HazHaueHuio. CTpyKTypHbIE 0COOEHHOCTH
U HauOoJjee pacrnpoCTpaHEHHbIE CTPOUTENbHbIE OJOKM COBPEMEHHBIX M'MOPUAHBIX MaTEpUaIOB.
OcHOBHBIE METOABl TOJY4YEHUs THOpPUIHBIX MaTepuayoB. [IpenmMyiiecTBa THOPHAHBIX
MaTepuaioB. YacTUlbI-SIHYChl M TPUMEHEHNE TUOPUIHBIX MaTepUaioB B MEAUIIMHE, SHEPTeTHKE
Y TIPOU3BOJICTBE.

4. O0beM y4eOHOH JUCHHILINHBI

Bunabi yueoHoi padoTsl B 3E B axazem.
yacax
O0mas TpyA0EMKOCTh JMCIHHIIIMHBI 10 Y4e0OHOMY IIAHY 4 144
Konrakthas pa6ora (KP): 1 36,2
Jlexruu (JIek) 1 36
[Tpaktnueckue 3ansatus (I13) - -
CamocrositeabHas padora (CP): 3 107,8
KoHTtakTHas camocTosiTenbHast paboTa 1 0,2
CaMocCTOSITeThHOE H3YYCHUE PA3/IeNIOB TUCIIHILTHHEI 35,8
Bua koHTpOJIA: 324éT - -
Buabl yueOHoi1 padoThI B 3E B acrtp. yacax
OO0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 4 108
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KonraktHas pa6ora (KP): 1 27,15
Jlexuun (Jlek) 1 27
[Tpaktrueckue 3ansatus (I13) - 1
CamocrositeabHas padora (CP): 3 80,85
KoHTtakTHas camocTosTenbHas pabota 1 0,15
CaMocTOosITeIbHOE U3YUYECHUE PA3/IeNIOB TUCIUIUIMHEI 26,85
Bua KoHTpOJIA: 32a4€T - -

«MounexkyasipHblii Au3aiiH B oprannveckoii xumun» ( 51.B./1B.02.02)

1. Heab JMCHMIUIMHBI — HAJCTPOMKA 3HAHMM, MOIYYEHHBIX B OOLIEM Kypce OMOXUMMH,
OpraHu4ecKkoil M (U3WYECKOH XMMHH, B HAIPaBICHHM CIEUUAIN3AIUN B 00JacTu
BBIYUCIUTENPHON XUMMH, OHOXMMHUHM, XHMHUYECKOH HH3MMOJIOTHH, CIIELUAIBHOIO
OpPraHMYECKOI0 CHHTE3a, METOJIOB HAIIPaBJICHHOI'O IOMCKA COEIMHEHUH C 3aJlaHHbIMU
CBOMCTBaMH.

2. B pe3yabraTe H3y4YeHHs TMCHHUILIMHBI 00YUYaIOLIUIiCs 10 NporpaMMe crenHaJuTeTa
JOJIZKEH:

OO6manate caeAyOMUMHI KOMIIETEHIIUSIMH:

— CIOCOOHOCTBIO BOCHPHUHUMATh, pPa3BUBaTh M HCIOJIb30BATH TEOPETUYECKHE OCHOBBI
TPAJULMOHHBIX M HOBBIX pa3eiioB XMMHU MPU PEIICHUH MpOo(hecCHOHAIBHBIX 3a/1ad
(OIIK-1);

— BIIQJICHUEM CUCTEMOH (pyHIaMEHTaJIbHBIX XMMHUYECKUX MOHSATHH U METOJI0JOTHYECKUX
aCIeKTOB XMMHH, popMamu U MeTogaMu HaydHoro rno3Hanus (I1K-3).

3name
- OCHOBHBIE METO/IbI HAMPABJICHHOTO JIU3aiiHa OMOJIOrMYEeCKM  aKTUBHBIX  BEIIECTB U
MOAXOMAbI K IIOUCKY OPTaHUYECKUX COSAMHEHUN C 3aJaHHON OMOJIOTHYECKON aKTUBHOCTHIO
Ymuemo

- aHaJU3MPOBATh BO3MOXKHBIE MATEPHBI (11A0JIOHBI) CBSA3BIBAHUS OPraHUYECKUX COEIMHEHUH C
uX OelKaMHU-MUILIEHSIMU, BBIJCIATh B3aUMOJICHCTBYS, KPUTUYHBIE AJI1 00pa30BaHMs KOMILJIEKCa
Oenok-nuraij, mnpeiaraTb BO3MOXKHbIE MOAM(DHUKAIUU CTPYKTYp OPTaHUYECKUX COEIMHEHUI
JUTSI TIOBBINICHUS/TIOHKEHUSI TPOYHOCTH YKa3aHHBIX KOMILJIEKCOB;

- aHaAJM3MPOBATh BO3MOXKHBIE OHOJOTMYECKHE AKTUBHOCTH OPTaHWYECKUX COEAMHEHMH Ha
OCHOBE JAaHHBIX MO X B3aUMOJECHCTBUIO C U3BECTHBIMU TEPANIEBTHUECKUMHU MHILIECHIMH HWMETh
OTIBIT IEATEIBHOCTH 10 BBIMOJIHEHUIO pEalIbHBIX HAay4YHBIX 3a/ad B HAay4YHOM J1labopaTtopuu,
OTIBIT MO MPO(ECCHOHATFHOMY OMHCAHUIO AKCIIEPUMEHTa B 00JaCTH KOMIIBIOTEPHOTO TU3aiiHa
OMOJOTUYECKH aKTUBHBIX BEILIECTB

Braoemo
- Teopuel 1 HaBbIKAMU MTPAKTHYECKON pabOThl B U30paHHOW 00J1aCTH XUMHH.

3. Kparkoe coaep:kanue THCHUTIAHBI

Mooyns 1. Beeoenue.

OOmue TnpUHLHUIBI [W3aiiHa OpPraHMYeCKUX BEIIECTB C 3aJaHHOW OMOJIOTHYECKON
AaKTUBHOCTHIO. OCHOBHBIE TEHJIEHIIMU PA3BUTHS MOJEKYJISIPHOTO JM3aiiHa OHOJOTUYECKU
aKTUBHBIX coenuHeHUH. [IpakTudeckas HampaBlIeHHOCTh W (pyHIZaMeHTadbHOE 3HAuYCHUE.
[TpunuunuanbHas cxema pa3paboOTKW  HOBBIX JIEKAPCTBEHHBIX CPEJICTB. [Tonsitue
HEYJOBJIETBOPEHHOW  MEIUIIMHCKOM morpeOHocTH. IloHsATHE TepameBTUYECKOH MHUIIEHHU.
CBs3b TEpaneBTHUYECKOW MUIIICHU U OMOJIOTHYECKOM aKTUBHOCTH.

Mooyns 2. Cunosvie noas u mooeivHvle HOMeHYUATbL.

MulieHp ~ HampaBJ€HHBIA  TMOUCK  JIGKAPCTBEHHBIX  CPEJNCTB. benkn  kak
TEpaneBTHUECKUE MHIIEHH. MeToIbl OLEHKH MPOYHOCTH KOMIUIEKCOB OEJOK-JIUTaH].
Hcnonp30BaHne MOJEIBHBIX MOJEKYISIPHO-MEXaHUUYECKUX TOTEHIMAJIOB s ONHUCaHUs
SHEPrUu o0pa3oBaHMsl ~ KOMILJIEKCA. OCHOBHBIE CHWIJIOBBIE TMOJIS, HCIIOJIb3yEMBIE B
MOJIEKYJISIPHOM MOJIEIMPOBAHUH.

Mooyne3. [loozomoska cmpykmypsl 0enka K 8bl4UCIUMENbHOMY IKCNEPUMEHMNY.
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benkun kak TepameBTMdyeckue MHUIIEHH. (OCOOEHHOCTH OENKOBBIX MOJIEKYN Kak
TepaneBTuyeckux MuiieHerd. Meroapl aHann3a KOH(GOPMAITMOHHOW TOJIBHKHOCTH Ocka.
[Tonsatue  aktuBHOro 1eHTpa. KoH(opManmoHHas MOABMKHOCTh OCTAaTKOB aKTHBHOTO
ueHTpa. IlogroroBka cTpyKTypbl OeiKa K BBIUMCIMTEILHOMY SKCIEPUMEHTY.

Mooyns 4. Oyenxa buonocuyeckol akmueHOCMU Memooamu MOAEKVIAPHO2O0 OOKUHEA.

MonekynsapHblid JOKUHT M BUPTYaJIbHBIM CKpUHUHT. OCHOBHBIEC 3a7aud MeToja. Cxema
BBIUMCIUTEIBHOTO  3KCIIEPUMEHTA. AHauu3  pe3yjabTaTOB M IOBBIILIEHUE  TOYHOCTH
MOJIEKYJISIDHOTO ~ JIOTWHra.  MeToasl  BbIACNEHUS ~ BaXHEWIIUX B3aUMOJICHCTBUH U
CTpyKTypHasi ¢unbTpanus. @OparMeHTHBIH JOTUHT. BUpTyanbHBIH CKPHHHMHT OMOIHMOTEK
XUMHUYECKUX coeAuHeHUd. OCHOBHBIE OrpaHUYECHUS METO/1a MOJIEKYJIIPHOTO TOTHUHTA.

Mooynw 5. Ilpumepol npaxkmuueckoti oyeHKu 6uo102u4ecKol AKMUEHOCMU COeOUHEeHU.

[lonsiTe rTUMOTE3bI B  BBIYUCIUTEIBHOM OKCIEpUMEHTE. AHaIN3  CBSI3bIBAHUS
OPraHMYeCKUX COCJMHEHWH B AaKTHBHBIX LIEHTPaX KWHA3, Ha OCHOBE JIUTEPATYPHBIX
JaHHBIX 1O CBS3M CTPyKTypa cBOHCTBO. OOBbsicHeHHE OMOJIOTMYECKON aKTHUBHOCTH Ha
OCHOBE  JaHHBIX  MOJIGKYJSIDHOTO  JOKWHTa. Pa30op Hambosiee XapaKTepHBIX OIMIMOOK
MOJIEKYJISIPHOTO JIOKHHTA.

Mooy 6. Ilpumepvl npakmuyeckol OyeHKU OUOL0SUYECKOl AKMUBHOCIU COeOUHEHU.

AHanu3 CBS3bIBaHMS OpPraHMYECKUX COCJIMHEHUH B aKTUBHBIX IIEHTpaxX mIpoTeas
(TpomOuH, Oera-cexkperaza M T.H.). OObsCHEHHE OHOJOTMYECKONW AaKTHUBHOCTH Ha OCHOBE
JaHHBIX  MOJEKyIspHOro  mojenupoBanus. Pa3bop  Hambosiee XapakTepHBIX OMIMOOK
MOJIEKYJISIPHOTO JIOKUHTa, XapaKTEPHBIX JIJISl IOKUHIa B IPOTEA3bI.

Mooyns 1. OcHogubie Kiaccvl mepanesmuyeckux MuuleHel.

[lonsitue cenextuBHOCTH. (OCHOBHBIE KJIACChI TEpareBTUYECKUX MUIIEHEH.
XapakTepHble O0COOCHHOCTHAKTHUBHBIX IIEHTPOB KHHa3, mporteas, docdoaurcrepas. Ilonarue
CEJIEKTUBHOCTH, CBSI3b TOKCHUYHOCTH U CEJIEKTUBHOCTH. BaXHOCTh CO31aHME CEJIEKTHBHBIX
UHTHOUTOPOB  [UIsi  pa3paboTKu  Oe30mMacHBIX JIEKapCTBEHHBIX  MperapaToB. [loaxoasr k
MOJIEJTMPOBAHUIO CEJIEKTUBHOCTU OPIraHUYECKUX COETMHEHUH.

Mooyns 8. Memoowsi npedckazanusi mpexmepHol cmpykmypbl Oeixa.

TpancmemOpaHHble O€JIKM Kak TEpareBTUYECKUE MHILIEHU. TpaHCIOpTEphl, HOHHbBIE
kaHansl, GPCR. Cps3plBaHME OpraHMYecKuX CcoequHEHWH B akTuBHBIX ILieHTpax GPCR.
[ToHsiTue aroHMCTOB, AHTArOHMCTOB, OOpaTHBIX AaroHUCTOB. OCOOEHHOCTH  MpenCKa3aHUs
CBA3bIBAHMSA  OpPraHMYecKWx  coenuHeHMid B akTuBHBIX IeHTpax GPCR. Iloaxonsl k
IpeJICKa3aHUI0 TPEXMEPHOU CTPYKTYphI OeKa.

Mooyne  9llpedckasanue Ouono2cU4ecKoOU AKMUBHOMU MemoOamu  MOJLEKYIAPHOU
OUHAMUKU.

MonexymsipHas jauHamuka. OcHOBHble 3ajaud  MeToja. Cxema BBIYMCIMTEIBHOTO
JKCIIEPUMEHTa. AHanM3 pe3yiabTaTOB M TMOBBIIIEHHE TOYHOCTH MpEACKa3aHUN MeTOoAaMH
MOJIEKYJISIPHOM AMHAMUKU. MeTosa Bo3MyIleHus! cBOOOIHOM 3Hepruu. OCHOBHBIE OTpaHUYEHHUs
METO/Ja MOJEKYJSIPHOW TWHAMUKH M BO3MYIIECHHS CBOOOJHOMU 3Hepruu. [loTeHtman cpeqnuit
CHJIBI.

Mooynw 10. [lpeockazanue buonocuuecxot akmusnocmu memooamu QSAR

Jlu3aifH OHMOJOrMYeCKH aKTHBHBIX BEIECTB HAa OCHOBE CTPYKTyphl jaurasjaa. [lowmck
KOJIMYECTBEHHBIX  COOTHOUIEHHM  CTPYKTYpa-CBOMCTBO.  MoeKyJsipHblE JI€CKPUITOPHI.
MeTo/1bI TOCTPOEHUS MOZEINIEN CTPYKTypa-CBOMCTBO. JJOCTOMHCTBA 1 HEAOCTATKH METO/1a.

Mooynvll. [lpeockazanue  hapmaxokunHemuueckux napamempos  OpeaHU4ecKux
CcoeOuHeHuUll.

OcHoBHBIE  (papMaKOKMHETHUYECKHE  XapPaKTEPUCTUKA  OMOJIOTMYECKH  aKTHUBHBIX
BemecTB. llonstue ADME. Iloaxoasl K mpeackasaHuio aacopOuuu M MeTadoiau3Mma
OMOJOTUYECKH aKTHBHBIX BEIECTB. MOAENMPOBAHNE CBA3BIBAHUS OPraHMYECKUX COEIMHEHUI
c OenkamMu TUTa3MbI KPOBH, IUTOXPOMaMHU, [ITIOKYPOHMIITpaHChepa3aMu,0eaKaMu
MHOKECTBEHHOM  JieKkapcTBeHHOM yctoiuumBocTH. Iloctpoenne QSAR  wmogmenedr s
npeackazanust ADME.
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Mooynw 12. [100x00b1 K 86100pY IeKAPCMBEHHO20 KAHOUOAMA.
OCHOBHBIC ~ XapaKTEPUCTHKH  JIEKAPCTBEHHOTO  KaHAMIATa C  TOYKA  3PCHUS
3¢ heKkTUBHOCTH, (apMAKOKHHETUKH M TOKCHYHOCTU. [loaxonbl K BBIOOPY JIEKAPCTBEHHOTO

KaHauaara. Ananmuz JATCPATYPHBIX ITPHUMEPOB 110 BBI60py JICKApCTBEHHOI'O KaHaWaaTa.

Pazbop Hanbomnee xapaKTepHBIX OMIUOOK.
4. O0beM y4eOHOI TUCUHMIIIIHHbBI

Buabl yuedHoii padoThI 3E B akajem.
yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTaktHas padora (KP): 1 36,2
Jlexmn (Jlek) 1 36
[Ipaktuueckue 3austus (I113) - -
CamocrositesibHas padora (CP): 3 107,8
KoHTtakTHas camocTosTenbHas pabora 1 0,2
CaMocTOosITeTbHOE U3YUCHUE PA3ICIIOB TUCITUITIIMHbI 35,8
Bua koHTpOJIA: 32a4éT - -
Buabl yueOHoii padoThl 3E B actp. yacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IIAHY 4 108
KonrakTHas pa6ora (KP): 1 27,15
Jlexmu (Jlek) 1 27
ITpakTnueckue 3anstus (I113) - 1
CamocrositesbHasi padora (CP): 3 80,85
KoHnTtakTHas camoctosTenbHas pabora 1 0,15
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeJI0B AUCIUIUIMHBI 26,85
Bua KoHTpOJIA: 324éT - -

1. leab TUCHUILIHHBI:

— (opMmupoBaHHEe KOMIUIEKCA 3HAHWH, TO3BOJIAIONIUX OPHEHTUPOBATHCS B MHOT000Opasuu
COBPEMEHHBIX HEOPTraHWYEeCKHX MATEepPHAIOB, WX MECTe B IPOM3BOJACTBEHHBIX IpOIeccax M
OBITOBOI JKU3HU JIIO/ICH, 3HAHUN O B3aMMOCBSI3U MEXIY XUMHUYECKHM COCTaBOM, CTPYKTYPOM
(KaKk XMMHYECKOH, TaK U MHKPOCTPYKTYpPOW) JAHCIIEPCHOCTHIO U CBOWCTBAMH HEOPTaHWYICCKUX
MaTepuasoB, KOTOPbIE COCTABISIOT OCHOBY JUIA II€JICHAMPABICHHOTO CO3JaHHs MaTepHallOB C
3aJIaHHBIMH XapaKTEPUCTHKAMHU.

2. B pe3yJbTare n3yueHus JUCHUILIMHBI 00y4Yalommiicsi Mo NporpaMMe crnenuaJnTeTa
JMOJIZKEH

Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:

—  CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHHIO, aHaIu3y, cuHTe3y (OK-1);

—  CIHOCOOHOCTBIO BOCIpPUHUMATh, pa3BUBaTb U MCIOJIb30BaTh TEOPETUYECKUE OCHOBBI
TPaJUIIMOHHBIX U HOBBIX Pa3JIelIOB XMMHUU MIPU pelieHnH npodeccuonanbhbix 3agad (OITK-
1);

—  BJIaJICHUEM HaBBIKAMM XUMHUYECKOI'O 3KCIEPUMEHTA, CUHTECTUYECKUMU U aHATUTUYECKUMU
METOJIJaMH TIOJTyYSHHS ¥ UCCIICTOBAHUS XMMUYECKUX BemecTB u peakiuii (OI1K-2);

— BIIQJICHHEM cHCTeMON (YHIAMEHTAIbHBIX XMMHUYECKUX TMOHATHH M METOHO0JIOIMYECKHX
aCIEeKTOB XUMHH, popMaMu U MeToaMu Hay4yHoro no3Hanus (ITK-3)

B pesynbrare u3ydeHus AUCHUILUIMHBI 00yYarOIUHCs TOIDKEH:

3namo:
— KJIACCU(UKAINIO HEOPTaHUICCKUX MATePHAIIOB;
— O0COOEHHOCTH METOJI0B KOHCOJIUIAIINH HEOPTaHUYECKHX KePAaMHUECKUX MAaTepPUAIOB;
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— OCHOBHBIE METO/IbI MOJTYUYSHHSI HAHOMOPOIIIKOB U OCOOCHHOCTH UX KOHCOJIHIAINHY;

— TOHATHE QJIUTUBHBIX TEXHOJIOTHH, WX OCOOEHHOCTH B TPWIOKEHUH K TMOITYICHHUIO
IJIaHAPHBIX 3JIEMEHTOB;

— COBpPEMEHHbBIE TEHJCHIIMH PA3BUTUS KOHCTPYKIIMOHHBIX MAaTE€pUalioB, B TOM YHCIIE
BBICOKOTEMIIEPATYPHBIX KEPAMHUUECKUX MATEPUAIOB U KOMIIO3UTOB;

— COBpPEMCHHBIE TEHJCHIIMW pPa3BUTHSA (DYHKIMOHAJIBHBIX MaTepUaJioB, B TOM YHCIE
MaTepHaIoB ISl AIbTEPHATUBHOM SHEPTETHKH, XUMHUYECKOM ra30BOM CEHCOPUKHU, ONTHKHU.
Ymemes:

— BBIJENATH OA30BbIC CBOMCTBA PA3ITMYHBIX THIIOB HEOPTAHMYECKUX MAaTEPHUAIIOB;

— paccUYMTHIBAaTh MEXaHMYECKHE CBOWCTBa (IIPOYHOCTH, TBEPAOCTb, TPEIIMHOCTONKOCTH) IO
AKCTIIEPUMEHTAIBHBIM JJAHHBIM, TIOJyYEHHBIM C IPUMEHEHUEM COOTBETCTBYIOIINX METOIOB;

— OPHUEHTUPOBATHCS B METO/IaX UCCIEIOBAHUS CTPYKTYPbl HEOPTaHUYECKUX MATEPHAIIOB.
Bnaoems:

— METOJaMH aHaJIn3a JaHHBIX CKAaHUPYIOIIEH AJIEKTPOHHOW U aTOMHO-CHJIOBON MUKPOCKOITHH.

3. Kpatkoe coiep:kanue Kypca

Obwue npeocmagieHusA 0 COGPEMEHHBIX HEOPZAHUYECKUX MAMEPUANAX, MENMOOAX UX
NOJIyYeHUA U UCC1e006aHUA

OcHOBHbIE TOHSTHSI MAaTEPUAIIOBEACHUS. OBOJIIOLMS MaTepUaJioB IO MeEpe pPa3BUTHUS
4eJI0BEUYECKON IMBUIIN3ALMU, OCHOBHBIE dTanbl. CBsI3b XMMHUM U MaTepualioBeieHus. Pa3nuunble
TUIBI KJIaCCU(PUKAIIMH HEOPTAaHUIECKUX MAaTEPUAIIOB — O MPOUCXOKICHHUIO, TI0 HA3HAYEHHIO, T10
COCTaBy, MO (YHKLHUSAM U CBOMCTBaM.

MeTtobl KOHCOMUAALMUA O0OBEMHBIX MaTepHaoB. TeopeTHueckre OCHOBBI CIIEKaHUs. XOJO0IHOE
cTaTH4YecKoe IpeccoBaHue. ['opsuee nmpeccoBanue. VMckpoBoe mnasmeHHoe criekanue. OCHOBBI
METOJI0B, IPUHIUIHAILHOE YCTPOUCTBO 000pYA0BaHUs, OCOOEHHOCTH.

Oco0eHHOCTH HaHOMAaTepualoB. MeTo/bl MOIYy4YE€HUS HAHONOPOLIKOB — XUMHUYECKOe U
dusnueckoe ocaxkJeHHEe N3 MapOBOW/Ta30BON (pasbl, COOCAKICHUS WIM COKPUCTAIUIU3AILNU U3
pPacTBOPOB, 30JIb-T€b TEXHOJIOTHUS, MUPOJIU3 a3pO30JIeH, TMAPOTEpMalbHbIM MeToa. MeTosl
MOJIy4YEHUsI HAHOCTPYKTYPUPOBAHHBIX KEPAMUYECKUX MAaTEPHAIIOB.

CoBpeMeEHHbBIE METO/IBI UCCIIEIOBAHUS CTPYKTYpPBl HEOpraHM4eCKuX MaTepuanos. CkaHupyomas
AIIEKTPOHHAs] MUKPOCKOMHS. ATOMHO-CUJIOBasi MUKpOCKONHsl. CeKTpaabHbIE METO/IBI.
Ocodennocmu noy4enus u uccied06anus KOHCMPYKYUOHHBIX HEOPZAHUYECKUX
mamepuanos

Konctpykuumonnsie marepuansl. Kiaccuduxanus, 0azoBele cBoiicTBa. MeToabl onpeneneHus
IPOYHOCTH (Ha U3rub, Ha CXKATHE), TBEPAOCTH, TPEIIUHOCTOUKOCTH.

KoHcTpykmonHsle Mmatepuasl. MeToibl yIpOYHEHHs] KOHCTPYKIIMOHHBIX MaTepHaJIoB.
BricokoTeMmiepaTypHble K€paMHUYeCKUE MaTepHalibl U KOMMIO3UThl. Crenuduueckue CBOMCTBA.
MeTtoapl onpeiesieHnss CTOUKOCTH K TEpMOYAapy.

Ocodennocmu noy4eHus u ucc1e008anus YYHKYUOHATbHBIX HEOP2AHUYECKUX MAMEPUATIO8
OyHKUMOHANbHBIE  Marepuaibl. Knaccudukanus.  DIeKTpONpoBOAHBIE  KepaMUYeCKHe
MaTepuaibl, MArHUTHBIE U OoNTHUYeCKUEe MaTepuaibl. O0beMHbIE U MJIaHApHbIE PYHKIIMOHAIbHbBIE

MaTepHUAaJIbL.

ANITUTUBHBIE TEXHOJOTHU — CYyTh, THUIBI, 0COOEHHOCTH. CyIEeCTBYIOIMNE METOJANKH H
TEXHOJIOTHH MOTYYeHHUSI 00bEMHBIX U TUIAHAPHBIX MAaTEPHUAJIOB.

ANITUTUBHBIE TEXHOJIOTMH — CO3/IaHWE TUTAaHAPHBIX (DYHKIIMOHAIBHBIX MaTepHayiioB. Pob

(YHKLIMOHATIBHBIX YEPHWI, WX PA3HOBUIHOCTU — HCTUHHBIE PACTBOPHI MPEKYPCOPOB, 30JU U
MacThl, METOABI UX MONy4YeHus. TpeboBaHMs K PYHKIIMOHATBHBIM YEPHHUIIAM.

Heoprannueckue marepuaibl Ais albTepHATHUBHOM sHepreTuku. Knaccudukanus. ITpuHIuIEL
paboThI pa3IMUHBIX BUJOB sueeK. [IpHHIMIBI M METOABI OTYyYEHHUSI KEPAMUUECKUX MaTepUasoB.
CoBpeMeEHHbIE TEHIEHIIUN PA3BUTHS.
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HCOpFaHI/I‘IeCKHe Ta309yYBCTBUTCIIbHBIC MATCPpUAJIbI.

Knaccuukanuss ra3oBbIX CEHCOpPOB.

Mexanu3msl getekTupoBanus. [IpuHuunet coznanus 3¢p(HEeKTUBHBIX KEPAMUYECKUX MAaTepHAIIOB.

COBpCMeHHBIG TCHACHLIUN PA3BUTHA.

HCOpFaHI/I‘IeCKI/Ie OIITUYECKNE KW MArHuTHBIC MaTCpurajlbl.

TCHACHUINHA PA3BUTHA U MCTOAbl IMAIrHOCTUKMU.

4. O0beM y4eOHOH JUCIIHIINHBI

Knaccudukanus. CoBpeMeHHbIE

Buabl yueoHoii padoThI B 3E B axanem.
yacax
O01mas TpyA10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4 144
KonraktHas pa6ora (KP): 1 36,2
Jlexiuu (JIek) 1 36
[Tpaxtrueckue 3ansatus (I13) - -
CamocrosiTeabHas padora (CP): 3 107,8
KoHTtakTHas camocTosiTenbHas pabota 1 0,2
CaMOCTOSITEeIPHOE U3YYCHUE PA3/ICIIOB TUCIIMIUIHHEI 35,8
Bua KoHTpOJIA: 32a4éT - -
Buabl yueOHoii padboThI B 3E B acrp. yacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4 108
Konraktnas pa6ora (KP): 1 27,15
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) - 1
CamocrosiTebHas padora (CP): 3 80,85
KoHTakTHas camocTosTenbHas pabota 1 0,15
CamocTosITeIbHOE H3YYCHUE PA3/IeNIOB TUCIIUIUIHHEI 26,85
Bua koHTpOJIA: 3a4éT - -

«COBpeMeHHI)Ie BBIYUCIMTCIBHBIC METOABI VIS PEHICHUS XUMUYCCKHUX 3a/1aD>

(51.B.JIB.02.04)

N

. Heﬂb AUCHUIIJIMHBI q)OpMI/IpOBaHI/Ie KOMIIJICKCa 3H3.HI/II71, ITO3BOJIAOIINX

CIPOEKTHPOBATh, HAMUCaTb M MCIOJIb30BaTh HU3KO- U BBICOKOYPOBHEBOE MPOTrPaMMHOE
obecrieucHue,

3(pPEKTUBHO HCIIOJIB30BaTh COBPEMEHHYIO BBIUYHCIUTENBHYIO TEXHUKY M IPOrPaMMHOE
obecrnieueHue,

MPOU3BOJIUTH HACTPOMKY M NPOQUIMPOBKY BBIYUCIUTENBHBIX CHCTEM W IMPOTPAMMHOIO
oOecrieyeHus.

CIOCOOHOCTBIO K A0CTPAKTHOMY MBIIUICHHIO, aHaIu3y, cuHTe3y (OK-1);

CIIOCOOHOCTBIO BOCIPUHUMATh, pa3BUBaTb U MCHOJIb30BaTh TEOPETUUYECKUE OCHOBBI
TPaJUIMOHHBIX U HOBBIX Pa3JIelIOB XMMHUU MIPH perieHnn npodeccuonanbhbix 3agad (OITK-
1);

BJIa/ICHUEM HaBBIKAMH XMMHYECKOTO IKCIIEPUMEHTA, CUHTETUYECKMMH U aHAIUTHUYECKUMU
METOJIJaMH TIOJTyYSHHS ¥ UCCIICTOBAHUS XMMUYECKUX BemecTB u peakimii (OI1K-2);
BJIAJICHUEM CHCTEMOM (yHIaMEHTANbHBIX XHMHUYECKUX TOHATUH U METO/0JIOTUYECKUX
aCIeKTOB XUMHH, popMaMH U MeToaMu Hay4yHoro no3Hanus (I1K-3)

B pe3synbprare nuzyueHus: AUCHUIUIMHBI CTYIEHT CHEIUAINTETA JTOJKEH:
3name:

6a30Bble MPUHLUIIBI IPOTPAMMHUPOBAHHS;
BU/JIbI K BO3MOKHOCTH aJITOPUTMOB COPTHPOBKH;
OCHOBHBIE BO3MOXKHOCTH sI3bIKa MporpamMmmupoBanust C++;
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YCTPOMCTBO COBPEMEHHBIX ONEPAIIMOHHBIX CUCTEM Pa3JIMYHOTO YPOBHS,

YCTPOMCTBO COBPEMEHHOM BBIYMCIUTEIBHON TEXHUKHU, B TOM YHCIE NEPCOHAIbHBIX
KOMITbIOTEPOB;

0a30BbIE AITOPUTMBI PECYPCOEMKHUX BbIUMCICHUIA;

Ymemy:

HanucaTh NPUKIAJHYIO IPOrpaMMy Ha si3blke IporpamMmmupoBanus C++;

BbIOMpATh MOAXOASIIUN aITOPUTM U CTPYKTYPbI JaHHBIX I PEILIEHUS] KOHKPETHBIX 33]1a4;
OINPEACIIATh ACUMITOTUYECKYIO CJI0KHOCTD aITOPUTMA;

npoBecTH 0a30BYI0 JAMAarHOCTHKY OHIMOOK B pPabdOTe NEepPCOHAIBHOTO KOMIBIOTEpa |
OIEpallUOHHON CHCTEMBI.

Braoemy:

— METOAWKOW pa3paboTKu MPOTrpaMMHOrO OOECredYeHHs Ha S3bIKE MPOTPaMMHUPOBAHUS

C++;

3. KpaTrkoe conepxxanue Kypca
Pazgea 1. CTpoenne KOMNbIOTEPA U ONIEPANMOHHOM CHCTEMbI

1.1.

1.2.

YeTpoiicTBO MepPCOHATBHOTO KOMNbIOTepa. Ha3HaueHune u oOmue XapaKTepUCTUKU
komruiekTyronx [IK. MarepuHckas Iuiata: COKET W YHIICET, CEBEPHBIM W FOXKHBIN
mocT.PCI-Expressu SerialATA, CMOSu BIOS. LlenTpanbHblii mpolieccop: KeInpoBaHUE.
OnepatuBHas namsTh: kiacc jarentHoctH, ECC. Xpanenue nHdopMaIiu: eCTKue IUCKH,
ruOKUe JUCKH, TBEPAOTENbHBIA HakomuTedb. Plug-n-play. Kanamer mamsrtu./lBonuHas u
HISCTHAIIIATePHYHAS 3aIUCh YMCiIa. XpaHCHHUE YUCEl C IJIaBAKOIIEH TOUYKON B ITAMSITH.

YerpoiicTBo onepanuoHHoii cucreMbl. OTnuussUNIX-110J00HBIX OMEPAMOHHBIX CHCTEM
or cuctem cemeiictea WindowsNT. Ctpoenue siapa ONEpariOHHOW CHCTEMbl. Pexrma
A7pa U PEXUM I0Jb30BaTeNsl. YpOBEHb annapaTHod abcrpakuuu. Kombna Oe3omacHocTu
A1pa, pPEXKHM TUIEPBU30pA M PeXUM cucTeMHoro ympaeieHuss (SMM). Menemxep
00bekToB. CrucreMHbie CirykObl. O0paboTka kpuTHueckux ommbok n BSoD. daiinosas
cuctema. CHCTEeMHOE M TI0JIb30BATEIbCKOE XpaHHWIHIIE AaHHBIX. Peectp Windows.
besonacuocte. Muoronorounocts. KonTpons yderHeix 3amucedd Windows wu  Linux.
Komanusiit uTepderic. CTpykTypa KOMaHIbl B TEPMUHANIE: TApAMETPhI U apTYMEHTHI.

Jluteparypa 11 u3y4yeHusi pasjgesia:
9. Tanenbaym. ApxuTektypa kommnetotrepa. 6-¢ n3a.— Ilutep, 2020 r.

Paznen2. SI3bik nporpammupoBanus C++

2.1.

2.2.

OcHoBa Teopuu NMporpaMMHpoOBaHMs. TE€PMHUHOJIOTHS IPOrPaMMHUPOBAHHUA: MPOrpamMma,
ITOPUTM, CTPYKTYypa JaHHBIX, SI3bIK MPOTrpaMMHUPOBAHMS, UCXOJHBIA M MalIMHHBIA KO,
OTJaJlKa, TECTUPOBAHKE, ONTHUMHU3ALUS, IEPEMEHHAst U KOHCTaHTa, GYHKLUSA U MpOLenypa,
BO3BpaT U3 (PyHKUMH, PEKypcHs, MpOLEecC M NOTOK HucroyiHeHus. Mammna TrlopuHra.
[Tonmuelii 1o TrIOpUHTY S3BIK NporpaMMHupoBaHMs. VMIepaTuBHOE M JEKIapaTUBHOE
nporpammupoBanue. lIpuHiun  «paspensii M BIACTBYW». BBICOKOYpOBHEBBIM W
HU3KOYPOBHEBBIM f3bIK NporpammupoBanus. [Ipemporeccop, TpaHCIATOP, KOMIIWIIATOP,
UHTEpIpeTaTop MU KOMNOHOBHIMK.JIT-kommumsnusa. CrangapT s3blka W MOJJAEpKKa
KOMIMJIITOPOM CTaHJapra si3bika. AndaBuT u cuHTakcuc. besonmacHocts tumos. Yucrora
¢byakuun.  CKOpocTh, yAOOCTBO W 00JacTh  NPUMEHEHHUS  Pa3HBIX  SI3BIKOB
IIPOrpaMMHUPOBAHUS.

OcHoBbl sa3bika C++. Crpykrypa kona. Mcmonbs3oBanue mnepeMeHHBIX. OOBSBICHHE U
onpenenenue Gynkiun. OcHoBHBIE omneparopsl B C++. Mcnonb30BaHue KIIOYEBBIX CIIOB
npexommuisitopa  #include, #define  (#undef #ifdef, #ifndef), #if (#else, #elseif,
#endif).bazoBele TuNBl naHHBIX.CTaTHYECKHE MAacCHBBI. MacCHBBI CHMBOJIOB (CTPOKH
char[]). Ycmosusiit u 6e3ycrnoBusiii nepexox (if, goto, switch-case-break). ukmsr (for,
while, do-while, break, continue). IlpocrpanctBo umen Std. dynkumsmain. IToToKOBBI
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2.3.

BBOJI-BbIBOJI <iOstream> wu <fstream>. lcnonb3oBanuestd::vector, std::listustd::string.
CpaBHeHue sS3b6IKOB porpammupoBanus C u C++.

I[IpoaBunytoe ucnosib3oBanue C++.Crek u kyda. CoriameHue O BbI30BaX (DYHKITUH.
Vkazarenu u ccbuikd, nullptr. Ureparopsl. Yupasinenue mamsarteio Newu delete. Ymmubie
ykazarenu. Ccputku r-value u ¢ynxmms std::move. Ilepemada aprymeHTa IO CCBLIKE.
Breiciime ¢ynknum ykazatenb Ha (ydknuro. JlasmOma-dyakumm. MckmoueHus uo uXx
obpabotka (try-catchonok, «BbiOpoc» u3 pexypcun). Oynkuuum noexcept. Koncranter u
byukuuun  constexpr u  consteval. BcrpamBaembie  dyukimm - inline.Cratnyeckue
nepemenHble. [IpousBoanbie TUNBI JaHHBIX C++ (KJIacchl U CTPYKTYpbl). UneHwl kiacca:
KOHCTPYKTOp, IECTPYKTOP, ONEepaTopbl, METOAbI U JaHHbIE. KOHCTPYKTOpPHI KOMMPOBAHUS U
nepemerenusi, explicit. CraTuyeckue W KOHCTaHTHBIE METOAbI W WICHBI KJacca.
HacnenoBanne. Crnmcok uHuImManu3anuu. Beioa tumos autom decltype.llepeuncierust
enum u enumclass. Koprexwu tuple. Atpubytsr [[deprecated]], [noreturn]], [[nodiscard]].
[TapamnensHO€ TpOrpaMMHUpPOBaHUE: MOTOK, KpUTHYECKasl CEKLus, ceMadop, MbIOTEKC U
aToMapHasi IIepeMeHHasl.

Jluteparypa s usydyeHnus pasjaesa:

I"anmoBun Anek. C++17 STL. CrangaptHas 6ubnuoreka madinonoB— Ilutep, 2018 T.

Bjarne Stroustrup. The C++ Programming Language, Fourth Edition — Addison-Wesley
Professional, 2013 r.

Pa3znen 3. Teopusi aaropurmMoB

3.1.

3.2.

3.3.

3.4.

BBenenne B Teopul0 AJropuTMOB. TepMHUHBI TEOpUH AITOPUTMOB: AJITOPUTM,
aCHUMIITOTHYECKAsl CIOXHOCTb, Kiacchl BeluucaumocT P u NP,pexypcus, pexyppeHTHast
¢opmyna. JluHeliHble, NUKIMYECKHUE, PEKYPCUBHBbIE M MapajUlesIbHbIE aJITOPUTMBI.
JIMCKPETHOCTh U KOPPEKTHOCTh. JleTEpPMUHUPOBAHHBIE, BEPOSITHOCTHBIE U 3BPUCTUYECKHE
anropuT™Mbl. OCHOBHBIE IPUHIIUIIBI CO3AAHUS aNrOpUTMOB. «Kanubie» anroputMbl. opmbl
npeacTaBieHuss  anropurMma. OLeHka  acUMMITOTUYECKOM  CIIOKHOCTH — aNrOpUTMA.
ACHUMIITOTUYECKUE QJITOPUTMBblL. ODBPUCTUYECKUE AITOPUTMbBI: cdepa MpHUMEHEHUs,
JIOCTOMHCTBA U HeoCTaTKU. CpaBHEHUE IBPUCTUYECKUX AJITOPUTMOB C aCUMITOTUYECKUMH
aIrOpUTMaMH.

CTpyKTypslI JaHHBIX. ba30oBbIe CTPYKTYpBI: MACCUBBI U CBS3aHHbIE CIIMCKU. [IponBuHYyTHIE
U COBMEIIEHHBIE CTPYKTYpPHI: CIOBaph, HAOOp, ouepenp, cTek. ['padbl: CBA3HOCTH, CTENEHD
rpacda, B3BEIIEHHBIN Ipad, IBYIOIbHBINA Ipad, raMuiabToHOB rpad. lepesbs. [IBondyHoe u
npedukcHoe aepeBo. KpacHo-uepHoe nepeso. JIBonunas kyda. Xenr-ra0mauisl. Peanuzanus
pa3INYHBIX CTPYKTYP AAHHBIX.

Pa3znu4Hble aJropuTMbl M UX NpUMeHeHHe. AIropuTMbl noucka. [IpsMoil 1 OnHapHbBIN
nouck. TponuHblii mouck. Anroput™ JleikeTpsl 1 A*. BeicTpble anropuT™Mbl YMHOKEHUS
(ocuoBbl  anmroputmoB  Kapanyost u  ®Dropepa) u  BO3BEIEHHS B  CTEIEHb.
Kpunrorpadpuueckue anroputmsl. ['eHepaTopbl MCEeBIOCTYYaWHBIX 4YHCEN. AJTOPUTMBI
obxoma rpada B TIyOMHYy W B ImMpUHY. [IOMCK MHUHHUMAIBLHOTO OCTOBHOTO JiepeBa
(Anroputm Kpackana wu Ilpuma). MakcuMaibHbBI TOTOK, aJrOPUTMBI HAXOXKICHUS
MaKCHUMaabHOro moToka. Ilowck momctpoku (Anroputm boitepa—Mypa—Xopcmyia).
ANTOPUTMBI TPUMEPHOIO COOTBETCTBHUSA. 3ajada KOMMHBOSDKEpA: (OKaIHBIM» METOL
Oonmxkaiiiero cocena. OOMmMI alrOpuUTM CKAaTHSA JAHHBIX: C MOTEpSIMH U O€3 MOTepb.
Tpuanrynasanus. ANropuTMbl ONTUMHU3ALMU: IBOJIOLMNS, T'PAAUEHTHBIN CIYCK, UMHTALUA
oTkura, u mnpoumue. ['pammatuueckuii pa3bop. Heiiponsl u HelipoHHBIE ceTu. Mertoa
00paTHOTO PACIPOCTPAHEHHUSI OLIHOKH.

Aaroputmbl coptupoBkM. Kiaccudukanus anropuTMOB COPTHUPOBKH. Y CTOHYMBOCTH
COPTUPOBKH. AJNTOPUTMBI COPTHPOBKM: my3bipbkoBas (bubble), mnepememmBanuem
(cocktailshaker), raombst (gnome), Betoopom (selection), BctaBkamu (insertion), pacyeckoi
(comb), [lemna (shell), cousauem (Mmerge), nupamunaibHas (heapsort), mojcueToM

118



(counting), mopaspsimuas (radix), omounas (bucket), Owvictpast (quick), mepeBom (tree),

Timsort, 6muanas (pancake), ooesbstabs (bogosort).

JIuteparypa nJis1 u3ydyeHus pazaesa:

Honanen Kayr. MckyccTBo nporpaMmmupoBanusi, Toma 1-3.— M.:

IT.

4. O0beM y4eOHOI TUCHMILIIHHbBI

«Bunbssamcy, 2006-2007

Buabl yueoHoii padoThI 3E B axanem.
yacax
O01mas TpyA0eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY IUIAHY 4 144
KonraktHas pa6ora (KP): 1 36,2
Jlexiuu (JIek) 1 36
[Tpaxtrueckue 3ansatus (I13) - -
CamocrositeabHas padora (CP): 3 107,8
KoHrtakTHas camocTosiTenbHas pabota 1 0,2
CaMoCTOSITEeIPHOE U3YYCHUE PA3JICIIOB TUCIIMIUTHHEI 35,8
Bua KoHTpOJIA: 32a4€T - -
Buab1 yueOHoii padoThI 3E B acrp. yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4 108
Konrakthas pa6ora (KP): 1 27,15
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) - 1
CamocrosiTeibHas padora (CP): 3 80,85
KoHTakTHas camocTosTenbpHas pabora 1 0,15
CaMocTosITeTbHOE H3YYCHUE Pa3/IeNIOB TUCIIUILTHHEI 26,85
Bupa koHTpoOJIsi: 3a4éT - -

«I[lnaHMpoBaHHE MHOTOCTYNIEHYATOr0 CHHTe3a B opranuyeckoii xumum» (b1.B./1B.03.01)

1. Heap aucuunauHbl — oOydeHHE CTYIEHTOB YMEHHIO UCIONIB30BaTh OJHY U3
BOKHEHIIMX CTPATErMid PETPOCMHTETHYECKOrO aHajgu3a — CTPATErHi0 MOUIIHOTO
yhpolawmero TpanchopmMa — B pa3pabOTKEOPUTHHANBHBIX METOJOB CHHTE3a
OPTraHUYECKHX COCTUHEHUIN

2. B pe3yabTare u3yueHus AUCHHUILUIMHBI 00y4alOIIMiics MO0 MporpaMMe crenuaIuTeTa

JTOJI2KEeH:

OO06nanath cneayrIMMUMH KOMIETEHITUSIMH:

CIMOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHHIO, aHaIHu3y, cuaTe3y (OK-1);

CIIOCOOHOCTBIO BOCIIPUHUMATh, Pa3BUBAaTh M HCIOJIH30BATh TEOPETHUYCCKHE OCHOBBI
TPAIUIIMOHHBIX M HOBBIX PAa3/ICJIOB XUMHUH IMPU PEHICHUH MPOPECCHOHAIBHBIX 3a1a4
(OIIK-1);

BJIQJICHNEM  HaBBIKAMH  XUMHYECKOTO  OJKCIIEPUMEHTA,  CHHTCTHYCCKUMH U
AHATUTHYCCKUMHU METOJAMH TIOJyUeHUS M HCCIICIOBAHUS XHMHUYECKHUX BEIISCTB H
peakuuii (OITK-2);

BJIQJICHUEM CUCTeMOM (yHJIaMEHTAIBHBIX XUMHUYECKHX TMOHITHH W METOOJOTHICCKUX
acreKToB XUMUH, (hopMamu U MeToaMu HayuHoro rmo3Hanus (ITK-3).

3namu:

— OCHOBHBIC MEXaHHU3MBI IPOTEKAHUS OPTAHHYECKUX PEAKIIHI;

— MOHATHUS PETPOCUHTETHYECKOTO aHAIIN3a: PETPOH, CHHTOH.

Ymems:
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— WCMOJNB30BaTh BAKHEHIIME TMOHATHS PETPOCHHTETUYECKOTO AaHallu3a: MOIIHBIHA
yIOpoIaomuid  TpaHchOpM, pPETPOH, CHUHTOH, CHUHTETHUECKUH HKBHBAJIEHT CHHTOHA B
TUTAHUPOBAHUH MHOTOCTAIMHHBIX CHHTE30B OPTaHUYECKUX COCTUHEHHUI,

Braoemy:

—METO/IaMU PETPOCUHTETHYECKOTO aHATN3a

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

Mooyne 1. Pempocunmemuueckuii ananuz. Ilonsatus tpanchopma, perpoHa. CHHTOHBI U
UX CHHTETHYECKHE OSKBHBaJEeHTbl. CHHTEeTHYECKOe «aepeBo». OlLleHKa BO3MOXHBIX MYTei
cunre3a. CHHTE3bI JIMHEHbIE U KOHBepreHTHble. Knaccuukanus tpanchopMoB, peickazanue
tpanchopmoB. Pacunenstomue tpancopmel. Pacunenenue nenm (CHD), pacuneneHuenukia
(RD), ormemienne ¢yuknuonanpHoi  rpynmbl  (FGD).Counensirorme  TpaHCOPMBL.
Counenenne B 1uki (RR), BBemenuedynkmmonanpuorr rpymmsl (FGA).Tpancdhopm 3ameHb
onHoW  ¢yHkuMoHanmpbHOM rpymmbl  Ha gapyryto  (FGI). Tpanchopm mnepememeHus
dbyakuuonansHoi rpymnmsl (FGT). Tpanchopm meperpynmupoBka (Rt).MoHodyHKIIMOHATIBEHEBIE
peTpoHbl W UX TpaHCPopMbl. [HWAPOKCWIBHAS Tpynma y HACHIIIEHHOTO aroma
yriaepoaa. AMUHOTPYIINA Y HACKIIIEHHOTO aToMa yriepoaa.KapOonunpHas rpynmna B ajabAeruaax
u ketoHax.3.4 J[BoiiHas yriepona—yriiepoaHas cBsa3b. 1,3-JlueH.. BudpyHKroOHaTbHBIE PETPOHBI
U UX TpaHC(HOpPMBI:

Mooynw 2. 1,2-/ugpynxyuonanvhsie pemponst; 1,3-JluyHKIMOHATBHBIE PETPOHBL, 1,4-
JudyHkroHanbHble peTpoHsl; 1,5-/ludyHKIImoHaIbHbIE PETPOHBI;

Mooyne 3. Luxnuueckue pemponvl u ux mpancgopmvl: TpexuaeHHbIE LHKIL
YetbipexuneHHbie UK. [Iatnunennsie nuki. [lecTuuneHHble UK.

4. O0beM y4eOHOH JUCHHUILINHBI

Bunbi yueoHoii padoThl B 3E B akanem.
yacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IIAHY 4 144
KonrakTHas pa6ora (KP): 1 36
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 3 108
KoHTakTHas camocTosiTenbHas paboTa 1 0,2
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI 35,8
Bupa koHTpoOJIsi: 3a4éT - -
Buabl yueOHoii padoThI B 3E B acrp. yacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 4 108
KonTakTHas padora (KP): 1 27
Jlexmm (Jlek) 0,5 13,5
[Tpaktuueckue 3anstus (I113) 0,5 13,5
CamocrositeabHas padora (CP): 3 81
KoHTakTHas camocTosiTenbHas paboTa 1 0,15
CaMocCTOSITeThHOE H3YYCHUE PA3/IeNIOB TUCIIHILTHHEI 26,85
Buja koHTpOJIs: 3a4€T - -

«Xumusi rerepoukInyeckux coenunennin» (61.B./1B.03.02)

1. OcuoBHOM HEJIbIO yqe6H01‘/'I AVUCHUILIMHBL  ABJIACTCA O3HAKOMJICHHUE C COBPEMCHHBIMU
NPEJICTaBICHUSIMH O  Clelu(UKe CHHTe3a M PEAKIMOHHOM  CIOCOOHOCTH
TeTePOIMKITMYSCKAX CHUCTEM, JIOMOJIHSONMEee O0a30BbI KypC OPraHWYECKOW XWMHH U
XUMHUH TETePOIMKIOB C 0a30BBIM aKIIEHTOM Ha PEaKIMOHHYI CIOCOOHOCTH
(apMaKoJIOTUYECKH AKTUBHBIX T€TEPOIUKIIOB.
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2. B pe3yabTaTre u3yueHus AUCHHUILUIMHBI 00y4YalOIIUiics MO MporpaMMe crenuaIuTeTa
JTOJIKEH:

O6nanatp cneAyrIMUMI KOMIETEHIIUSIMHU:

—  CIIOCOOHOCTBHIO K a0CTPaKTHOMY MBIILICHHIO, aHanu3y, cuare3y (OK-1);

— CmOCOOHOCTBHIO BOCIPHHHMATH, Pa3BHBATh W WCIOIH30BATh TEOPETUYECKHE OCHOBBI
TPAIUIIMOHHBIX M HOBBIX PAa3/IEJIOB XUMHUH IMPU PEUICHUH MPOPECCHOHAIBHBIX 3a/1a4
(OIIK-1);

— BJQJICHUEM  HABBIKAMH  XHMHYECKOTO  DKCIEPUMEHTa,  CHHTCTHYECKUMH U
AHAUTUTUYCCKUMHU METOJAMU TIOJyUYEHUST M HCCICIOBAHUS XWMHUYECKUX BEIIECTB H
peakuuii (OITK-2);

— BIJIAJICHUEM CHCTEMOH (YHIAMEHTAIBHBIX XUMHUYECKUX TOHATUHA M METOHOJIOTHYCCKHX
aCIeKToB XUMUH, (hopMamu U MeToiaMu HayuHoro no3Hanus (ITK-3).
3namo:

- CclIeNnaTh BBIBOJ O THIIC PEAKIMOHHON CIIOCOOHOCTH TETEPOLMKIA HCXOAS U3 €ro
CTPYKTYpHOU (pOpMYIIBL.

Ymems:

- TUIAHUPOBAaTh CHHTE3 LIETIEBOM CTPYKTYpPhl BO-NEPBBIX, IIyTE€M BBEIEHUS U
Monudukanuy (QyHKIUHA B pa3ddHBIC TOJOXKEHUS TeTEpOIUKiIa (Ha OCHOBE HM3YYCHHBIX
MaTTEPHOB PEaKIIMOHHOM CITIOCOOHOCTH) M BO-BTOPHIX, HA OCHOBE 0A30BBIX MPUHIIUIIOB CO3/IaHUS
TETePOIMKIIMYECKOTO Spa IMyTEM IUKIN3AIUH U PeIUKIN3aINN.

Braoemo:

- COBpeMCHHBIMH CUHTCTHUYECKHUMU METOJAMH, B TOM 4YHCJIE (apMaleBTUICCKU
AKTUBHBIX CTPYKTYP, IPUMEHUTEIBHO K XUMHH FETEPOLMKINYECKUX COSAMHEHUN.

3. Kparkoe conep:kanue THCHUTITAHBI
Mooy 1.

BBenenune. bazoBbie KOHIIETIIIUN XUMUHU T€TEPOLUKIIOB M UX Ki1accu(DHUKaIvs

Mooy 2.

nu-JlepuImUTHRIC CHCTEMBI: IECTUYICHHBIC TeTapEHBI

Mooyns 3.

U-30BITOYHBIC CHCTEMBI: IATHYICHHBIC TETapEHBI

Mooyns 4.

A30JIBI M KOHJICHCUPOBAHHBIC a30J10a31HEI.

4. O0beM y4eOHOH JUCHHUILINHBI

Buabl yuedHoii padornl B 3E B akazem.
yacax
O0mas TPyA0eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY IUIAHY 4 144
Konrakthas patora (KP): 1 36
Jlexmm (Jlek) 0,5 18
[Tpaktnyeckue 3anstus (I13) 0,5 18
CamocrositesabHas padora (CP): 3 108
KoHTtakTHas camocTosiTenbHas paboTta 1 0,2
CaMOCTOATEIbHOE N3YUYEHHE PA3AEIIOB JUCIUIIINHBI 35,8
Bua koHTpOJIA: 32a4éT - -

Buabl yueoHoii padoThI B 3E B actp. yacax
O0masi TpyA0eMKOCTh JHCIHUILIMHBI 110 Y4eOHOMY ILIAHY 4 108
Konrakthas pa6ora (KP): 1 27
Jlexrum (JIek) 0,5 13,5
IIpaktuueckue 3ansrus (I113) 0,5 13,5
CamocrositeabHas padora (CP): 3 81
KonTakTHas camocTosTenpHas pabora 1 0,15
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CaMoCTOsITeTbHOE H3YUCHHE PA3/ICIIOB AUCITUTUIHHBI 26,85

Bua KOHTpOJIA: 32a4€T - -

«Merautoopranuveckasi xumusi» (b1.B./[B.04.01)

1. OcHoBHOli HeJibI0 y4yeOHON AUCHUIUIMHBI «TeopeTudeckass HeOpraHu4ecKas XUMUS»
SBJISICTCSI O3HAKOMJIGHHE C COBPEMEHHBIMH MPEJICTABICHUSAMH O MOJIEKYJISPHBIX
HEOPraHMYECKUX COEJAMHEHUSX, UX MOJIEKYISIPHOM M 3JIEKTPOHHOM cTpoeHuu. Ocoboe
BHUMAaHUE YJIEISETCSd PACCMOTPEHHUIO BAXKHEMIIUX 3aKOHOMEPHOCTEW CTPOCHUS U
PEaKIMOHHON CIIOCOOHOCTH HEOPTraHNYECKUX COCTUHEHUIH.

2. B pe3yabTare u3yueHus AUCHHUILUIMHBI 00y4YaIOIIHiics MO0 MporpaMMe CrenuaIuTeTa
JTOJIKEH:

O6nanarp cneAyrOIMMUMI KOMIETEHIIUSAMHU:

—  CIIOCOOHOCTBHIO K a0CTPaKTHOMY MBIILICHHIO, aHaIu3y, cuaTe3y (OK-1);

— CrIocOOHOCTBhIO BOCIHPUHMMATh, Pa3BUBaThb W HCIOJIB30BATh TEOPETHUECKHUE OCHOBBI
TPAJMLIMOHHBIX U HOBBIX PAa3/I€JIOB XUMHUH IPU PELUICHUH MPOPECCHOHANBHBIX 3a/1a4
(OIIK-1);

— BJAJEHUEM  HaBbIKAMH  XMMHYECKOTO  OKCIHEPUMEHTa,  CHHTETHMYECKUMHU U
AHAIUTUYECKUMHU METOJAMU TOJyUYeHUsI M HCCIEeIOBAHUS XHUMHUYECKUX BEIIECTB H
peakuuii (OI1K-2);

— BJIaJICHUEM CHCTEMOH (yHIAMEHTANbHBIX XUMHUYECKUX TMOHATUH M METOAO0JIOTHYECKHX
acIeKToB XUMUH, (hopMamu U MeToaMu HayuHoro mo3Hanus (ITK-3).
3namo:

- CYILITHOCTh M COIMANIbHYIO 3HAYUMOCTh MPOGECCHH, OCHOBHBIX MEPCIEKTUB U MPOOIIeM,
ONPEAEIAIOIINX KOHKPETHYIO 00J1aCTh AESTEIbHOCTH;

- TEOPETUYECKUE OCHOBBI CTPOCHUS M CBOMCTB Pa3IMUHBIX KJIACCOB METAJUIOPraHUYECKUX
COCIMHEHU;

- cmocoObl  TOMYy4YeHUS W XHUMHYECKHE  CBOMCTBA  OCHOBHBIX  KJIACCOB
METAJIOPTaHUYECKUX COCTUHEHUM;

Ymems:

- UCTIOJIb30BaTh HOPMATHUBHBIE TTPABOBBIC IOKYMEHTHI B CBOEH JICSITEIILHOCTH;

- mpuoOpeTaTh HOBBIE 3HAHHUA B OONACTH TEXHUKH U TEXHOJOTMH, MaTEeMaTHKH,
€CTECTBEHHBIX, TYMaHUTAPHBIX, COLUATBHBIX U SKOHOMUYECKUX HAYK;

- IJIAHUPOBATh U MPOBOAUTH (PU3MUECKHE U XUMHUYECKHE HKCIEPUMEHTHI, MPOBOIUTH
00paboTKy WX pe3yJdbTaTOB U OIICHUBATh TOTPEIIHOCTH, MaTeMaTHYECKH MOJEIUPOBATh
dbusznyecKkue M XUMHUYECKHE TMPOILECChl U SBJICHUS, BBIIBHUTaTh TUIIOTE3bl UM YCTaHABJIMBATH
TPaHUIIBI UX TIPUMEHEHHUS,

- UCIOJIb30BaTh 3HAHNWE CBOMCTB XMMUYECKUX 3JIEMEHTOB, COCIMHEHUI U MaTepuaioB Ha
UX OCHOBE JUIsl pellieHus 3a1a4 MpodeccrnoHalbHOM 1eATeNbHOCTH;

- pabotath ¢ nH(popmaiuel B r100aTbHBIX KOMIIBIOTEPHBIX CETSIX.

Braoemy:

- KYJAbTYpOW MBIIUICHHS, CHOCOOHOCTBIO K OOOOIIEHUIO aHalM3y, BOCIPHUSITHIO
nH(OpMaIK, TOCTAHOBKE IIEJTH B BBIOOPY MyTEH €€ JOCTIKECHHUS;

- ocHOBaMH Teopud (GyHIAMEHTAIBHBIX  pa3felioB XUMUU  (MPEXKIE  BCETO
HEOPraHMYEeCKOM, aHATMTUYECKON, OpraHN4ecKoH, (PU3MUECKON, XUMHUH BBICOKOMOJIEKYISIPHBIX
COEIMHEHU N, XUMUHU OUOIOTUYECKUX 00BEKTOB, XUMUYECKON TEXHOJIOTHH);

- TOTOBHOCTBIO HWCIOJB30BaTh WH(MOPMAIIMOHHBICE TEXHOJOTHH TIpH pa3paboTke
MIPOEKTOB,;

- CIOCOOHOCTBHIO TIPUMEHSATh OCHOBHBIE 3aKOHBI XMMHUHU MPU OOCYKICHHUH TOTYYECHHBIX
pe3yIbTaTOB, B TOM YHUCIIE C IPUBICYCHHEM HH(OPMAIIMOHHBIX 0a3 TaHHBIX.

3. Kparkoe coagep:xaHue TUCUMILIHHBI

Mooyns 1. DNEeKTPOHHOE CTPOSHUE BEIIECTBA
Mooynw 2. ionHas CBsI3b
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Mooyns 3. Ilpupoia KOBAIEHTHOCTH
Mooyns 4. KoBaneHTHbIE COEIMHEHUS HEMETAIIJIOB C KPATHBIMU CBS3SIMH 3JIEMEHT-3JIEMEHT
Mooynes 5. CoenuHeHus ¢ IPOMEKYTOYHBIM TUTIOM XUMUYECKOH CBS3H
Mooynb 6. XuMus BOJTHBIX U HEBOJHBIX PACTBOPOB
Mooyne 7. Teopusi XMMUYECKOW CBS3U B COSAMHEHUSIX TIEPEXOTHBIX METAJIOB
Mooyne 8. “HecBsa3bpiBaromue JJIGKTPOHBI’, WX BIWSHHE Ha CBOWCTBA KOBAJICHTHBIX
MOJIEKYJISIPHBIX COEAMHEHUN NEPEXOIHBIX METAIIJIOB.
Mooyne 9. CoHABHYEBbIE  KOMIUIEKCHI; KapOOHWJIbHBIE  MPOM3BOAHBIC-OPTAaHUYECKUE
COEIUHEHMUS.
Mooynv 10. YCTOWYNBOCTh KOBAJICHTHBIX COSAMHEHUHN TIEPEXOIHBIX METAIIIOB
Mooyne 11. TlpenctaBieHus 0 KapKaCHBIX M KJIACTEPHBIX COCIMHEHUSIX
Mooynw 12. CoenuHeHHs paHHHX TiepexoaHbix Metauios III, IV u V rpynn
Mooyne 13. CoeauHeHUs METAIOB cepeauHbl mnepexofnsix pspoB (IV u VII rpynmsl u
MOJPYIIINa Keyesa).
Mooyns 14. CoenuHeHMsI TO3MHUX MEPEXOIHBIX METAUIOB (HOATPYHIBI KOOAlbTa, HUKES H
METH )
Mooynw 15. JlanTanoupl U akTUHOUBI (f-371€MEHTBI)
Mooyns 16. HeBaneHTHBIE B3aUMOCHCTBHS.
4. O0beM y4eOHOH JUCHUILINHBI

Bunbi yueoHoii padoThl B 3E B akazem.
yacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY ILIAHY 4 144
KonrakTHas pa6ora (KP): 15 54,2
Jlexruu (JIek) 1 36
[Tpaktuueckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 2,5 89,8
KoHTakTHas camocTosTenbHas pabota 05 0,2
CaMoCTOSITEeIPHOE U3YYCHUE PA3/ICIIOB TUCIIMIUTHHEI ’ 8,8
Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -
Buabl yueOHoi1 padoThI B 3E B acrtp. yacax
O0mas TpyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 4 108
KonTaktHas padora (KP): 15 40,65
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 2,5 67,35
KonTakTHas camocTosTensHas paboTa 05 0,15
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI ’ 13,2
Bupa koHTpOJIsi: 32a4éT ¢ OLEHKOM - -

«Xumnyeckas Tokcukonorus» (51.B.11B.04.02)

1. HeJab AUCHUIIMHBI:

— HW3Y4YE€HHE METOJIOJIOTMH CUCTEMHOT0 XHMHUKO-TOKCHKOJIoTHYeckoro ananusa (XTA) ¢ yuerom
O0IIMX 3aKOHOMEPHOCTEH XUMHKO-OMOJIOTMYECKMX HayK, HUX YacTHBIX IHPOSIBICHUH,
O0COOEHHOCTEH TMOBENEHUS XMMHMYECKHX BEIIECTB B OPraHU3ME U COBPEMEHHOI'O pPa3BUTHUS
(U3UKO-XMMUYECKMX METOJIOB aHaJIM3a Ha MPUMEPe HAPKOTUYECKUX CPEJICTB, ICUXOTPOITHBIX U
CUJIbHOJICVCTBYIOIIMX BEIIECTB.
2. B pe3ysbTare H3y4yeHUs AUCHMIIIMHBI 00y4YaIOLIHUIiCs 10 MporpaMMe crenuaInTeTa
JOJIKeH

Ob6nanath caeyrOmUMH KOMIETCHIUSIMU:
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—  CIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIUICHUIO, aHaIHu3y, cuHTe3y (OK-1);

— CIIOCOOHOCTBIO BOCIIPUHHMMATh, Pa3BHBaTh W HCIOJIB30BATH TEOPETHYCCKUE OCHOBBI
TPAJUIMOHHBIX U HOBBIX PAa3JeJOB XMMHHU IPHU PELICHHUH NPOPECCHOHAIBHBIX 3ajad4
(OIIK-1);

— BIIQJICHAEM  HABBIKAMH  XHMHYECKOTO  OKCIEPHMEHTa,  CHHTCTHYCCKHMH |
AQHAIUTUYCCKMMU METOJaMH TIIOJyYCHHsT W HCCICAOBAHUS XUMUYECKUX BEIIECTB U
peakumii (OI1K-2);

— BIIQJICHHEM CHCTEMOIl ()yHIaMEHTAIbHBIX XUMHUYECKHX IMOHSITUI U METOJOJOTHYECKUX
aCIeKTOB XMMHH, hopmMamu 1 MeTogaMu HaydHoro rno3Haunus (I1K-3).

B PE3yJabTaTC U3YUYCHUS TUCHUIIIIMHBI O6y‘IaIOHlHI>'IC${ JOJIZKCH:

3uamop:

- 3HATh OCHOBHBIC IIOHATHS MOJIEKYJISIPHOM TOKCHKOJIOTMH, METOAOJIOIMI0 CHUCTEMHOIO
XUMHUKO-TOKCUKOJIOTMYECKOT 0 aHaJIN3a.

Ymems:

- NPUMEHATh B IPAKTUUYECKOM JI€ATENbHOCTM HaBbIKM 10 mpoBeaeHuto XTA
HapKOTUYECKUX CPEJACTB, NCUXOTPOIHBIX M CHIBHOJIEHCTBYIOIIMX BEILECTB; aHAIU3UPOBATh U
IIPOrHO3UPOBaTh pe3ynbTarhl XTA.

Bnaoemu:

- HaBbIKAMU HCII0JIb30BaHUs MOJIy4eHHON MH(OpMaIK B JaJbHEHIINX paboTax.

3. Kpatkoe coep:xkaHue Kypca

Paznen 1.

Knaccugukanuss TOKCHYHBIX areHToB. Tumbl  KiIaccU(UKAUUMH  TOKCHYHBIX — areHTOB.
Knaccupukamuss mo xummueckoi crpykrype. Kiaccupukamuss 10  NPOUCXOXKICHHIO.
Knaccugukanus no npuHUMNY NpakTUYECKOTO NMpUMEHEHUs. ['urueHnyeckas kiaccudukanus
san0B. Tokcukonornyeckas kKiaccuukarus.

Paznen 2.

3aKOHOMEPHOCTH MeTaboIM3Ma TOKCUKAHTOB. TOKCUKOKMHETHKA YYKEPOJHBIX COEIMHEHUH.
OO0ue 3aKOHOMEPHOCTH a0COPOIMM U paclpelesieHUs] BEIIeCTB B OpraHu3zMe. TpaHcropT
YyXXEPOAHBIX COEIMHEHUN uepe3 MeMOpaHbl opraHusma. Tunbel mMemOpaH. buonoruueckas
MeMOpaHa U cpeia. MeMOpaHHasi MPOHUIIAeMOCTh U Koa(uuueHT pacnpeaenenus. [lpupoansie
U CHUHTETUYECKHE COEJUHEHMs, BIHAIOIIME Ha MPOHUIIAEMOCTh MCKYCCTBEHHBIX U
Oouonornyeckux MemOpaH. TpaHCHOPT BeUIECTB, CIOCOOHBIX K MOHM3AlMU. MeXaHU3MBI
TpaHcropTa uepe3 mMemOpaHy. BcacbiBaHMe 4y)XEpOJIHBIX COECJUHEHHMH KaK TPAaHCIOPT 4Yepe3
Ouosornyeckue MeMOpaHBbI. TokcukoOKMHETHUECKHE 0COOEHHOCTH NEPOPATIBHBIX,
UHTAJSLUOHHBIX, TEPKYTaHHbIX M JIpyrUX OTpaBieHud. @DakToppl, BIUAIOIIME Ha
pacnpeznenenue. OCHOBHbIE TOKCMKOKMHETHYECKHUE ITapaMeTphl pacnpenencHus. CBs3pIBaHUE C
OenkamMu 1U1a3Mbl KpoBH. CBs3bIBaHME C KOMIIOHEHTaMHM OpraHoB U TkaHeil. [IpoueHT
CBS3bIBaHMSA C O€JIKaMM IUIa3Mbl KpOBU. BnusHHe paznuuHbIX (PaKTOPOB Ha CBSI3bIBAHUE
Yy)KepOAHBIX coeauHeHu. OObeM pacrpeneneHus. B3auMocBs3b ¢ (PU3NKO-XUMUYECKUMHU
XapaKTEepUCTUKAaMH BEILECTB.

buotpanchopmarusi dyKepoaHBIX COCIMHEHHN B OpraHu3Me. JTambl OHOTpaHCPOpMAIIHH.
Obpa3zoBaHue (papMaKkoJIOrMUECKH aKTUBHBIX MeTa0oiauToB. MHakTuBamus. MertabonusMm u

TOKCUYHOCTh. ~ OCHOBHBIE  NyTH  OHOTpaHcOpMallMM  YYKEPOJHBIX  COEAMHEHMH.
Metabonuueckue MpeBpalleHusi, KaTalu3upyeMble MUKPOCOMAJIbHBIMU (DepMEHTaMM TeUEHHU.
Anudarudeckoe nu apOMaTHYECKOe TUAPOKCHIINPOBAHUE. ONOKCUANPOBAHME.

['unpokcunupoBanue, okucinenue. Jlesankunuposanue. JlesamuaupoBanue. [lecynbhupoBanue
U MpOYHe peaklMd MHUKPOCOMaJbHOTO OKHcieHHs. Peakuuu konbiormpoBanus. O6pazoBaHue
KOHBIOTATOB C TJIFOKYPOHOBOM KHUCIOTOM.

Paznen 3.
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MeTo10510THsSl CUCTEMHOTO XHMMHUKO-TOKCHUKOJIOTHYECKOr0 aHaiu3a. OCHOBHBIE HAIpaBJICHMUS,
eIl M 3aJadyd  XUMHKO-TOKcuKonormdeckoro aHaimms3a (XTA). OcuoBubie srtambl XTA.
Hanpasnennsiit u nenarnpaniaeHHbI XTA. CKkpUHUHTOBBIE U MTOATBEpKAatomue Metoasl XTA.
®opMupoBaHUE MOJOKHUTEIbHBIX U OTPULIATENBHBIX Pe3yiabTaToB. OTOOpP MpoO y >KMUBBIX JIUILI.
Crioco6s1  panpcudukanmm obpasna. OObEKTH HCCISAOBAaHHMS MpPU TNPOBEACHUHU CyAeOHO-
xumuueckoro anammza CXA. Ot6op 0o0pa3ioB TpymHOro Marepuaina npu nposeaeHnn CXA.
[lpaBuna HampaBleHHs OOBEKTa HCCIEAOBAHHMS HA aHAIW3. YCJIOBUS TPAaHCIOPTUPOBKH U
xpanenus.  KoHcepBupoBanue.  OTambl  NPEAAHATUTHYECKOH  MOATOTOBKHM  IPOOBI:
npenBapuTenbHas 00paboOTKa; TUAPOIN3 KOHBIOTUPOBAHHBIX METAOOJIMTOB; AKCTPAKIUSL
(KUIKOCTh-)KUAKOCTHAs W TBepaodasHas, BbIOOp ONTHUMAJIBHBIX YCIOBHH 3KCTpPAKIIUH);
OUMCTKa; JepuBaTH3alus (BbIOOp peareHTa A JepuBaTH3anuu). B3auMocBs3b Mexny
CoJlep’)KaHWEM TOKCHUKAHTa B aHAJIU3UPYyeMOM OHMOOOBEKTe W HMHTEpIpeTalueil pe3yabTaToB
uccienoBanusi.  OCOOEHHOCTHM ~ METOAOJOIMHM  KJIMHHUKO-TOKCHMKOJIOTMYECKOTO  aHAIMU3a.
Ocob6ennoctn Mmeromoiorud XTA mnpu omnpeneneHMd HAPKOTUKOB Y JKUBBIX JIKIl. Bpems
BO3MO>XHOT'O BBISIBJICHUSI 4aCTO HCIOJB3YEMBIX HAPKOTHMUECKHUX M ICUXOTPOIHBIX BELIECTB U
HEKOTOPBIX HMX MeTa0onuTOB B Moue. CKPUHHHIOBBIE M IMOATBEPXKAAIONINE HCCICIOBAHUS.
[Toporu oOHapyxenus (cut-off) HApKOTHYECKMX W TICHUXOTPOIHBIX BEIIECTB B MOUE.
OrpanuyeHuss Ha TpPUMEHEHHE MOYHM M KPOBU B KayeCTBE OOBEKTOB HCCIECIOBAHUS.
AnbTepHAaTUBHbIE OOBEKTHI NIl OIpPENETICHHUs] HAapKOTHKOB: BOJIOCHI, HOITH U IMOTOXHPOBBIE
BbIIeTieHUsT KOoku. OcoOeHHOCTH aHain3a OOBEKTOB HEOMOJIOIMYECKOTO MPOUCXOXKACHUS Ha
HalmYne HapKOTHKOB. OcobeHHocTH wuHTepnperauuu pe3ynptatoB XTA. OOecneueHue
KauecTBa aHalvM3a M HaJjexamas nadopatopHas mnpaktuka. [Ipunmunst GLP B paGore
COBpPEMEHHOM J1abopaTopuu.

TeopeTrueckre OCHOBBI METOOB, TPUMEHSIEMbIX MPU UCCIEIOBAHUN 00BEKTOB OMOJIOTHYECKOTO
NPOUCXOXKACHUS. METoAbl HUCCIEIOBaHUsI OOBEKTOB  OHOJOTHYECKOTO  IPOUCXOKICHHUS.
Bo3MOXXHOCTH M OrpaHUYEHHUS COOTBETCTBYIOIUX METOAOB HCCIEIOBaHUS, 00JIacTb HX
npuMeHeHHus U nHHOpMaTUBHOCT. OOBEKTHI, MTOABEPTAIOLINECS 003aTEIHPHOMY UCCIIEIOBAHUIO
IPU XUMUKO-TOKCUKOJIOTHYECKHUX UCCIIEOBAaHUIX. METOIbI HCCIIeIOBaHUS: TIPEIBAPUTENbHBIEC U
MOJITBEP K IAIOLIHE.

Paznen 4.

UccnenoBanue Ouomarepuana Ha HalMuMe HAPKOTUYECKHX CPEICTB  PACTHUTEIHLHOTO
npoucxoxaeHus. OOmas XapakTepUCTHKa TPYII OMHATOB, KAaHHAOMHOWIOB, KOKaHWHA.
PacnpoctpaneHHOCTh W NpUYMHBI  OTpaBieHUM. TokcHuYeckue [03bI M TOKCHYECKHE
KOHIIGHTPAllMM, B3aMMOCBSI3b €  TOKcHYeckMM  3(dextoM. IloaroroBka 0OBEKTOB.
XapakTepucTuka 00bEKTOB UCCIIEJOBaHUS (BHYTPEHHHE OPIraHbl, TKAHU, KPOBB (II€IbHAsI KPOBb,
CBIBOPOTKA, TJIa3Ma), Mo4Ya, JIuM(a, CItOHA, BOJIOCHI, HOTTH, TUAIHU3AThl, IPOMBIBHBIE BOJIBI U T.
71.). CKpUHUHIOBBIC W TIOATBEPKIAIOIINE METObI MCCIICAOBAHUS MIPU aHAIM3€ HAPKOTHYECKUX
CPEJICTB PACTUTENBHOIO IPOUCX0XKIeHNA. VIHTEepIIpeTanus pe3yabTaToB.

HccnenoBanue Ouomarepuana Ha HAJIWYUE HAPKOTHMUECKUX CPEACTB, ICUXOTPONHBIX U
CHJIBHOJICHCTBYIOIIMX BEIIECTB CHHTETHMUYECKOr0 NpoucxoxaeHus. OOmas XapaKkTepHcTUKa
rpynn omnuaroB, 0apOUTypaToB, O€H30Ma3eNMHOB, (EHOTHA3HHOB, (EHUIAIKUIAMUHOB,
"cnaiicoB". PacnipocTpaHEHHOCTh M IIPUUYMHBI OTPABJICHUN. TOKCHYECKHE 03Bl U TOKCUYECKHE
KOHIIGHTpAIliM, B3aWMOCBA3b ¢  TokcwdeckuM dpdexkrom. IloaroroBka  0OBEKTOB.
XapakTepucTuka 00bEKTOB UCCIIEIOBaHUs (BHYTPEHHHE OPTaHbl, TKaHU, KPOBB (IIeTbHAsI KPOBb,
CBIBOPOTKA, IJIa3Ma), Mo4a, JIuM(a, CIItOHA, BOJIOCHI, HOTTH, TUAIU3aThl, IPOMBIBHBIE BOJIbI U T.
71.). CKpUHHMHTOBBIE W TIOATBEPIKAIOLIME METOJbl MCCICAOBAHMS TPU aHAIN3€ HAPKOTHYECKUX
CPEICTB, NMCUXOTPONHBIX U CUJIBHOJCHCTBYIOIIUX BEIIECTB CHUHTETUYECKOIO MPOUCXOKICHUS.
WNurtepnperaius pe3yabTaToB.

4. O6beM y4eOHOM TUCHUTITHHBI

Buabl yueOHoii padoThI B 3E B akanem.
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yacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 110 Y1eOHOMY IIAHY 4 144
KonraktHas pa6ora (KP): 15 54,2
Jlexiuu (JIek) 1 36
ITpaxtrueckue 3ansatus (I13) 0,5 18
CamocrositeabHas padora (CP): 2,5 89,8
KoHTtakTHas camocTosiTenbHas pabota 05 0,2
CaMOCTOSITeIhHOE H3YYCHUE PA3JICIIOB TUCIUILITHHBI ’ 8,8
Bua KOHTPOJISA: 32a4€T ¢ OLEHKOM - -
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IIAHY 4 108
KonraktHas pa6ora (KP): 15 40,65
Jlexuun (Jlek) 1 27
ITpaxtrueckue 3ansatus (I113) 0,5 13,5
CamocrositeabHas padora (CP): 2,5 67,35
KoHTakTHas camocTosTenbHas pabota 05 0,15
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI ’ 13,2
Bua KOHTpOJIsi: 3a4€T ¢ OLEHKOM - -

«Kaacrepsl 1 d1eMeHnTOoprannyeckue coenunenus» (651.B./1B.04.03)
1. eap AMCHUIINHBI:
— ycBoeHHE (YHIAMEHTAIBHBIX 3HAHWA B OOJIACTH COBPEMEHHOW KIACTCPHOW XUMHUHU W
IIPEACTABJIICHUI O €€ TECHOM B3aUMOCBS3M C HEOPIaHMYECKOW M KOOPAMHALIMOHHOM XUMHEH,
KPUCTAJITIOXUMUEH, JIEKTPOHHBIM CTPOEHUEM MATEPUAIIOB PA3JIMYHON Pa3MEPHOCTH.
2. B pe3ysibTare H3y4yeHHs TUCHMILJIMHBI 00y4aIOIIMIicA 10 MPporpaMMe creluaInTeTa
JOJIKeH :

OO6nanath cneAyrOIMMUMH KOMIETEHIIUSAMHU:

—  CIOCOOHOCTHIO K a0CTPaKTHOMY MBIIUICHHIO, aHau3y, cuHTe3y (OK-1);

— CIIOCOOHOCTBIO BOCHPHUHUMATh, pa3BUBaThb U HCMOJIb30BAaTh TEOPETUYECKUE OCHOBBI
TPAaJUIMOHHBIX M HOBBIX pa3leiioB XUMHMU NPU pEHIEHUH NpOo(hecCHOHAIBHBIX 3a/1au
(OIIK-1);

— BIAJCHUEM  HABbIKAMH  XMMHYECKOTO  DKCIEPUMEHTA,  CUHTETUYECKUMHU U
AQHAJTUTUYECKUMHU METOJAaMH TIIOJy4€HHs W HCCIENOBAaHUSA XUMUYECKUX BEIIECTB U
peaknuii (OI1K-2);

— BIIQJICHUEM CUCTEMOH (pyHIaMEHTaJbHBIX XMMMYECKHX MOHATHH W METOHO0JIOIMYECKHX
aCIeKTOB XUMHH, popMamu U MeTogaMu HaydHoro rno3Hanus (I1K-3).

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqa}0m1/11710ﬂ JOJIKCH

3namo:

- TEOPHUI0 XUMHUUYECKOU CBS3H, 3aKOHOMEPHOCTH YCTOMUMBOCTU KJIACTEPHBIX KOMIIJIEKCOB B
3aBHCUMOCTH OT TPHUPOJBI METalja U JIMTaH/a, B3aUMOCBS3b AJIEKTPOHHOW KOH(UTypaluu
MOHOB METAJJIOB C KJIAcTepooOpa3oBaHMEM U CTPYKTYpOM KIIACTEPHBIX COEIWHEHUH,
JJIEKTPOHHOE CTPOCHUE OCHOBHBIX KJIACTEPHBIX KOMILJIEKCOB IIEPEXOIHBIX METAJIIOB.

Ymemo:

- OPHUEHTHUPOBATHCA B COBPEMEHHOM KOOPAMHALMOHHOW M KJIACTEPHOM XUMHH Ha YPOBHE
MOHUMAaHMsI OCHOBHBIX MTPOOJIEM, pellIaeMbIX STUMHU pa3JielaMid XUMHUECKOM HAYKH.

Bnaoemp:

- MpEACTABICHUAMU O Pa3IMYHBIX KJIaCCaX KIIACTCPHBIX COG)II/IHeHI/II\/'I, THUIIaX CBA3bIBAHUS
MEeTaJUI-MeTasll, BKJI0Yasi KpaTHbIe METaJI-MeTalll CBSI3HM, U 3aKOHOMEPHOCTAX MX 00pa30BaHMs,
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NPUYMHAX YCTOWYMBOCTH / HEYCTOMUMBOCTH KIACTEPHBIX KOMILIEKCOB.

3. Kpatkoe coep:xxaHue Kypca

1. Bseznenue B knacTepHyro XxuMuio. VcTopus OTKpPBITHSA CBA3EH METAII-METAIUT B HU3IINX
rajloreHuJ1ax MepexoaHbIX MeTauoB. Onpenenenus, MOHATH, KiIacCu(UKAUsI U TEPMUHOJIOTHSI
B KJIaCTEPHOM XUMUH.

2. businepHble METAIOKJIACTEPHBIE KOMIUIEKCHI. DBUsAIEpHBIE KOMILIEKCHI IEPEXOAHBIX
METAJIJIOB C TUCKPETHBIMU KilacTepaMu My. busiiepHble KOMIIIEKCHI C YETBEPHBIMU U TPOHHBIMU
MeTauI-MeTall CBA3AMU. OCOOEHHOCTH KPHUCTAUIMYECKOTO M 3JIEKTPOHHOTO CTPOEHUS TAKHX
KOMIUIEKCOB U UX XUMHYECKHE CBOMCTBA.

3. KBa3nogHoMepHble COEAMHEHUS MEPEXOJHBIX METAJIOB C OECKOHEYHBIMH JIMHEHHBIMU
MeTtajiouenoykamu. CTpoeHHME  XaJIbKOI€HHUJOB, XaJbKOTAJIOI€HHWJIOB U  TaJOrCHHUIOB
NIEPEXOIHBIX METAJUIOB C JIMHEWHBIMU METAUNIMYECKUMU LENOYKaMH. THUIIBI KOOPAUHALMOHHOTO
OKPYKEHHSI METAJUIMYECKUX LEHTPOB. OCOOCHHOCTHU 3JEKTPOHHBIX CBOICTB (0Opa3oBaHue BOJIH
3apsiIOBOM  IUIOTHOCTH, IAHEepJICOBCKAsi HEYCTOHYMBOCTb, CBEpPXIPOBOASAIIEE COCTOSIHUE).
Bo3MoXHOCTM  perynMpoBaHus CBOWMCTB ~XHMHYECKUMH H  (PU3MYECKUMH  METOJaMH.
Knaccugukarus nenoyeyHslx COeAMHEHUH MO UX CTPYKTYpPHBIM, 3JIEKTPOHHBIM M MAarHUTHBIM
XapaKTEPUCTHKAM. .

4. KBa3nogHoMepHble ~ COEIMHEHHMs]  HEPeXOAHbIX  METAIOB C  OECKOHEYHBIMU
3Ur3aroo0pasHsIMu  MeTajiouenoukamu. CTpoeHHE COEIMHEHUN NEPEeXOJHBIX METAJIOB C
3UIr3aroo0pa3HeIMU MeTajutonenoykamu. O6pa3zoBaHue KJIACTEPHOM CTPYKTYphl B 3aBUCHMOCTH
OT YHCJla BAJIEHTHBIX JIEKTPOHOB Ha METAUIMYECKUX LieHTpax. Kiaccudukanus 1enodeuHbix
CTPYKTYP.

S. CoenuHeHus,  coiepXxallye  METaUIONUKIbl.  TpeyroigpHble M KBaJpaTHbIE
MeTaiokiactepsl. KilactepHble cOeIMHEHNs Pa3HOTO TUIIA: CTPOCHUE U XUMHUYECKHE CBOMCTBA
TOMO- ¥ TE€TePOMETAJUINYECKUX KIACTEPOB, JUTAHIHAs CTa0MIN3aIUs TPEYTOJIbHBIX KIIACTEPOB,
UX IPEBpalleHMs B KyOaHOBBIE IeTepOMETAIIIMUECKUE KOMIUIEKCHI.

6. [Tonusnpuyeckne MerauiokiacTepbl. KOMIUIEKCHI € TeTpa’ApUUYECKMMH KJIACTEPAMM.
Cuntes, cTpoeHue U PU3MKO-XMMHUYECKHE CBOMCTBA TETPa’IpUUECKUX KJIACTEPOB Pa3HOIO THUIA.
MounekynsipHble U IOJIUMEPHbIE CTPYKTYphl. KyOaHOBBIE KOMILJIEKCHI.

7. [Tonmsapuueckne MerauiokiaacTepbl. KOMIUIEKCBI € OKTa’ApUYECKUMH KJIACTEPAMH.
OxkTasapuyeckue KiacTepbl Kak Haubosee MpeAcTaBUTENbHAs IPyIa KIACTEPHbIX COEAUHEHUH.
Mertonapl cuHTe3a, CTpoeHHEe, (U3MKO-XMMHUYECKHE CBOMCTBa M pa3iMyHble NpPEBpALICHUs
OKTa’pUYECKUX KJIACTEPOB.

8. besnuranansie kiactepbl. KnacTepHble OJMaHUOHBI U MOJIMKAaTHOHBI OCT-IIEPEXOIHBIX
aneMeHToB. AHMOHBI L{uHTas. Oco6eHHocTH 00pa3oBaHMsl, CTPOCHHE U CBOICTBA O€3/IMTaHIHbIX
KJIACTEPOB.

9. Kpynneie wmeramtokmacrepel. Hanouactunbsl. Marudeckue knacrepsl.  Ilomydenue
OO0JBIINX KJIACTEPOB, UX CTPOCHUE U CTAOWIbHOCTh. HaHOUacTHIIBl, X MOJyYeHHE U CBOMCTBA.
KBaHTOBBIE TOYKH.

10.  DnekTpoHHOE CTpPOEHHE KIACTEPHBIX KOMILIEKCOB. OCOOEHHOCTH KOOpAMHALMH U
AJIEKTPOHHBIX CBOMCTB JINTAHJOB B KJIACTEPHBIX KOMIUIEKCAX Pa3JIMYHOIO TUIA. «Marnueckue
YHciIa KIACTEPHBIX BAJICHTHBIX 3JEKTPOHOB. CKelleTHbIE 37eKTpoHBl. [IpaBuio 3¢ ¢dexTuBHOrO
aTOMHOTO HoMmepa (rpaBuio CumkBuka). B3anMocBs3b cTaOUIBHOCTH KJIACTEPHBIX KOMILIEKCOB
C UX DJICKTPOHHOH CTPYKTYpO M OCOOEHHOCTSAMHU KOOPIUHAIINY JINTAaH0B. DJIEKTPOHOTOUYHBIE U
AIIEKTPOHOAEHUIIUTHBIE KIACTEPHI.

11.  Xwumwuyeckue U (puznyeckre CBOICTBa METAJUIOKIACTEPHBIX CoenuHeHud. OcobeHHoCTH
KOOPJMHALIMM JIMTaHJA0B Ha HECKOJBKUX METAIMYECKUX LIEHTPAX B KIACTEPHBIX COCINHEHMUSIX,
MOCTHKOBBIE W BHYTPEHHHE JIMTaHIbl. PeaklMoHHAs CIIOCOOHOCTHh KJIACTEPHBIX COEIMHEHMM:
peaKkuyu 3aMelIeHUs JIUTaHA0B; OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUK 0e3 MepecTpoilku
KJIACTEPHOI'0 OCTOBA; IIEPEHOC JIIEKTPOHOB, COINPOBOXKIAIOIIMICA HM3MEHEHUEM KJIACTEPHOIO
OCTOBA; JeTpaJlaliusi U TOCTPOIKa KJIaCTEpHOT0 OCTOBA; KOHJEHCAIMSI KJIIACTEPHBIX (PparMeHTOB.
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12. dusznueckue  CBOMCTBA  METAJUIOKIACTEPHBIX  COCIMHEHMM  (CBEPXIIPOBOSAIIME,
JIOMUHECIIEHTHbIE, MATHUTHBIE, PEHTT€HOKOHTPACTHBIE).

Bo3mosxHbIe 0051aCTH TPAKTUYECKOTO MPUMEHEHHSI METAITIOKIACTEPHBIX MaTEPUAIIOB.
Hcnonb30BaHre KIACTEPHBIX MaTepUAIOB B HEKOTOPBIX 00JIACTAX XUMUU U TEXHOJIOTHH,
OCHOBBIBASICh HA X TOJIE3HBIX ()YHKIIMOHATHHBIX CBOMCTBAX — KATATUTHYECKHUX,
CBEPXIPOBOJSALINX, TIOMUHECIICHTHBIX, PEHTT€HOKOHTPACTHBIX.

4. O0beM y4eOHOH JUCHHUILINHBI

Buabl yuedHoii padoThI B 3E B akajem.
yacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IIAHY 4 144
Konrakthas pa6ora (KP): 1,5 54,2
Jlexmn (Jlek) 1 36
[TpakTaeckue 3arstust (I13) 0,5 18
CamocrositesibHas padora (CP): 2,5 89,8
KoHTakTHas camocTosTenbHas pabota 05 0,2
CamocTosITeIbHOE H3YYCHUE Pa3/IeNIOB TUCIIUILUIHHEI ’ 8,8
Bua KOHTPOJIsA: 3a4€T ¢ OLEHKOM - -
Buabl yueOHoii padoTnl B 3E B actp. yacax
O01mas TpyA0eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 4 108
KonraktHas pa6ora (KP): 15 40,65
Jlexmu (Jlek) 1 27
[Tpaktuyeckue 3anstus (I13) 0,5 13,5
CamocrositesbHasi padora (CP): 2,5 67,35
KoHnTtakTHas camoctosTenbHas pabora 05 0,15
CaMOCTOsITEIbHOE U3YUYECHHE Pa3/IeJI0B AUCIUIUIMHBI ' 13,2
Buja KOHTpOJIsi: 3a4€T ¢ OLEHKOM - -

«MouJiekyJIsipHO€e MOJIeTMpOBaHue B oprannyeckoii xumun» (51.B.J1B.05.01)

1. Heap aMCHUNIMHBI COCTOMT B TPHOOPETEHUHU CIEUUATUCTAMU 3HAHUW, YMEHUH,
BIaJicHUd W B (DOPMHPOBAHMM KOMIETEHIMI B O0OJACTH KBAaHTOBOM XUMHH U
WCIIOJIB3YIONIUXCSI B MOJIEKYJIPHOM MOJCIMPOBAHUM TPUOIMKeHUusax. OCHOBHOMU
3a/aveil  TUCIUIUIMHBI  sBIsieTcsl  (QOpMHUpOBaHHE Yy OOYYaIOUIUXCS CHUCTEMHBIX
yIIyOJICHHBIX 3HAHUW B O0JACTH KBAHTOBOXMMHUYECKOTO MOJIEITUPOBAHUS; OBJIAJCHHUE
MMHU HaBbIKAMU OLIEHKH aJI€KBaTHOCTH KBAHTOBOXMMHUYECKHUX PACUYETOB U MPUKIIATHOTO
KBAaHTOBOXMMHMUYECKOTO MOJEIMPOBAHUS XUMHUUECKUX PEAKIUH.

2. B pe3yabTare u3yueHus AUCHHUILIMHBI 00y4YAIOIIHIiCS MO MpPorpaMMe CrieluaIuTeTa
HOJIKEH:

OO6nanath cIeayrIMMMH KOMIETEHITUSIMH:

— CIOCOOHOCTBHIO BOCIHPHHHMMATh, Pa3BUBATh W HCIIOJIB30BATh TEOPETHUECKHUE OCHOBBI
TPAAUITMOHHBIX M HOBBIX Pa3/eliOB XUMHH TPU PEIICHUH TPO(YECCHOHAIBHBIX 3a1ad
(OIIK-1);

— BIAJCHUEM CHUCTEMON (YHIAMEHTAIBHBIX XUMUYECKUX TMOHSATHH W METOJO0JIOTHYECKUX
acreKToB XUMUH, (hopMamu U MeToaMu HayuHoro mo3Hanus (ITK-3).
3namo:

— OCHOBHBIC MECTObI KBaHTOBOM XHUMUH,

— METO/I0JOTUYECKHE OCHOBBI KBAHTOBOXUMHUYECKOTO MOICIUPOBAHUS;
Ymems:

— ¢opmynupoBaTh TpeOOBaHHUS K HAIEKHOCTH KBAHTOBOXMMHYECKOTO MOJEIUPOBAHUS U
onpenensiTh 3QPEKTUBHBIC TYTH UX JOCTUKEHUS,
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— HOPOBOAUTH OLCHKY KaYCCTBA KBAHTOBOXMMHUYCCKOTO MOACIIUPOBAHUS,

— TPUMEHATH COBPEMCHHBIC TOJXOABl K KBAHTOBOXHMHYECKOMY MOJCIMPOBAHUIO Ha
MIPAKTHKE.
Braoemeo:

— CIOCOOHOCTBIO K KPUTHUECKOMY aHAJIM3y U OLIEHKE COBPEMEHHBIX HAyUHBIX JOCTUKEHHUH B
00J1aCTH KBAHTOBOXUMHUYECKOI'O MOJICIIMPOBAHMS;

— MCTOAOJOrMYCCKUMHU MOAXOAaMU K PCHICHUIO XUMHNYCCKUX HpO6JICM C NIOMOIIBIO MECTOA0B
KBAaHTOBOM XHUMUU,

— CIOCOOHOCTBbIO I€HEPUpPOBAaTh HOBBIE WJEH IPU PEIICHWH IPAKTHUUECKUX 3a/1ad B 00JaCTH
KBAaHTOBOXMMHMYECKOTO MOJEIUPOBAHMS.
3. Kparkoe coaep:kanue TUCHUTIIAHBI

Moayan 1. BBenenne B KBAaHTOBYIWO XMMHUIO. B3aumoneiictBue sijiep M 3JIeKTPOHOB
MexKIy c000i.

1.1.  OcHoBHbIE 33/1a4ll KBAHTOBOW XUMUH, €€ OTIUYMS OT MOJEKYJIIPHOU MEXaHUKHU.
KBanToBas mpupoma osnextpona. YpaBHenue llpénuurepa, mMOHSATHE BOJHOBOH (YHKIHH.
3aBucumocTh ypaBHeHusi llIpéaunrepa oT BpeMmeHH, cTalMoHapHble pemieHus. [Ipubnmxenue
bopua-Omnmenreiivepa M €ro MNpUMEHUMOCTh. PenstuBuctckue 5(QexTsl B IBMKEHHU
3JIEKTPOHOB.

1.2.  Ywucnennsle MeTonsl pemieHust ypaBHeHus lllpénmurepa, mx KiaccupuKarus.
[Tonsitue ypoBust Teopun. [lpunnun Ilaynu, meron Xaprpu-®doka, npubnuxenne MO-JIKAO.
BapuanuoHHbIl NpUHIMO M METOJ CaMOCOIVIACOBAaHHOrO Moisi. MeToa KOH(UrypaluoHHBIX
B3aUMOJICMCTBUM, METOABl TEOPUM  BO3MYIICHMI, METOJbl CBA3aHHBIX  KJIACTEPOB.
[Tomyamnupuyeckue U MOJIEKYJSIPHOMEXaHWYECKHME  METOoAbl.  BiusHue  BbIOOpa
KBaHTOBOXMMUYECKOTO METO/Ia Ha pe3yibTar pacuéra. I HeKT KoMIeHcauu OumOoK METo1a.

1.3. Ponp 06a3ucHbIXx HaOOPOB B KBAaHTOBOXMMHYECKHX pacuérax. Twmbl Oa3uCHBIX
GbyHKIMH, TpynnupoBKa (KOHTpAKTAIMsl) raycCOBBIX Oa3ucHbIX (yHKIUMN. PaciienieHHoCTb
6azucHoro Habopa. [lonspuzanmonnsie u 1uddy3apie 0a3ucHbIe (YHKIUN, UX POJIb B ONMUCAHUN
noBesieHus AeKTpoHoB. CemelicTBa 6a3ucHbIXx HaOOpoB. BriGop 6asucHoro Habopa. Omubka
cynepno3unuu 6azucuoro Habopa (BSSE) u a¢dext komnencanuu ommbok MmeToa.

1.4.  Meroasl Teopuu (PyHKIMOHAJA IUIOTHOCTH M UX Kiaccupukanus. OOMeHHas U
KOppeisilioHHas »Heprus. JlokanbHble, MONyJNOKadbHblE W TUOPHIHBIE NPUOIMKEHHBIE
(GyHKLIMOHATBI. DMIMPUYECKHE M HEIMIUPHUYECKHE CHOCOOBl MOCTPOCHUS (PYHKIHOHAIOB.
[Ipupona OUCHEPCHOHHBIX B3aUMOJAEWUCTBUNH U TmpoOiemMa uX yuéTa B METOJIE TEOpUHU
(byHKLMOHAJA MIIOTHOCTH.

1.5. JlBwkeHue aroMOB B XMMMYECKUX IMpoueccax. KoHpopMalmoHHble nepexombl,
MOBEPXHOCTh MOTEHUHUAIBbHOW 3Hepruu. OmnpejeneHue TUna CTalMOHAPHOM Touyku. CrocoObl
yuéra KOH(POPMAIIMOHHON MOABM)XHOCTH H3Y4aeMbIX CHUCTEM. DHEprusl HyJIEBbIX KojeOaHui
(ZPE), cmocoObl pacuy€Ta SHTalIbIMH M CBOOOJHOW DSHEPrHMH MOJIEKYd. bBonblIMaHOBCKOE
pacnpeneseHre U ero ciaeaCcTBUsL.

Moayasb 2. Posib MOJ1e/IbHON cHCTEMbI B KBAHTOBOXHMHYECKOM MOJeTHPOBAHMM.

2.1. MonenbHas cuctema. BimsiHme BBIOOpa MOJCIBHON CHCTEMBI HAa HAIEKHOCTH
pe3ynpTaToB MoJAeIMpoBaHusA. CBSA3b BEIMUYMHBI MOJEJIBHONM CHUCTEMBI M KOJIMYECTBA €€
cTaloHapHbIX coctosiHui. [llkammpoBaHne KBaHTOBOXMMHUYECKHX METOJIOB C YBEIHMYEHUEM
MOJIEJIBHOM CUCTEMBI U CIIOCOOBI YCKOPEHHS pacu€TOB KPYITHBIX CUCTEM.

2.2. BzamMopelcTBHE XWMHYECKOW CHCTEMBI C OKPYKAIOUIMMH MOJICKYJIaMH,
cojbBaranus. BiausHue coapbBaTaluy Ha MPEANOYTUTENbHbIE KOHPOpMauu cucteMbl. CriocoObl
yaéra conbBaTanuu. Moaenu HesBHOro yu€ra pactBopurens: PCM, COSMO, SMD. Monenu
SIBHOT'O yu&Ta MoJIeKyJspHoro okpyxenus: QM/MM, ONIOM. (JIekuuu - 2 yaca, pakTHYECKUE
3aHATHSA - 4 Yaca, KOHTPOJIbHAs paboTa Ha MPAKTHUECKOM 3aHATUU—2 Yaca)

Moayas 3. KBaHTOBOXMMHYeCKOEe MOJEJMPOBAHUHE CHEKTPAJbHBIX CBOICTB
moJekya (UK, YO, SIMP)
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3.1. IloBeneHue MoJeKyN B pacTBope U B raze. @usnueckue MpoLecchl, CTOSALINE 3a
noryomenreM  moJekyiaamu  UK-uznyuenus. I[lpaBunma otbopa B UMK-cmekTpockommm.
Mopenmuposanue MK-criektpoB. BisiHue ypoBHsI TEOpUHM Ha TOYHOCTH Bocrpoussenenus MK-
CHEKTpPOB, mKanupytoue kodpduuuents! 111 UK-cnekrpockonuu. Bnusinue pactBoputens Ha
NK-cnexTpsl.

3.2. lloBeneHnue MoJIeKyJ B pacTBOpE M B raze IMpU SJIEKTPOHHOM BO30YXKICHUU.
du3nUecKue MpoIecChl, CTOSIIUE 32 MOTTIOUICHUEM/UCITYCKaHUEeM MOJIeKylIaMu Y O-u3i1yueHHs..
[IpaBuna ot6opa B Y®d-cnekrpockonuu. MogenupoBanue Y®D-creKTpoB. YUéT BIMSHUS
BUOPOHHOTO B3auMozeiicTBus Ha Y@ criekTpsl. 3akoH byrepa-Jlambepra-bepa u oTkioHenus ot
Hero. Bumsnue pactBopurtenss Ha Y®-cnekTpbl: METOAbl JIMHEMHOTO OTKJIMKAa U
KOH(HUTypalMOHHO-CIIENU(UIECKON coNbBaTalMi. BiusHue ypOBHS TEOPUHM HAa TOYHOCTh
BOCIIpOU3BeIeHUST Y D-CIIEKTPOB.

3.3. lloBemeHue MOJEKYJI B JJICKTPOMAarHWUTHOM Tiojie. Du3HUECKHe MPOIECCHI,
crosimue 3a AMP-cniektpomerpueit. Moaenupoanue AMP-criekTpoB. Biusinue ypoBHS TeOpUHr
Ha TOYHOCTb BocnpousseneHus SIMP-criekTpos.

Mopayb 4. KBaHTOBOXMMHYECKOEe MOIeJIMPOBAHNE XUMUYECKHX PeaKkuuid.

4.1. CooTHolIeHHE KMHETUKM U TepMOAUHAMHKH. CKOPOCTh peaklMH, KOHCTAHTa
CKOPOCTH M KOHCTAaHTa PaBHOBECHS, X CBsA3b. KMHETMUECKUI U TEPMOAMHAMUYECKUI KOHTPOJIb
peakiuii. YpaBHenue Appenuyca. Teopusi akTUBHBIX COyTapeHUil. AKTUBHPOBAHHBIA KOMILJIEKC
— nepexoaHoe cocrosinue. [IoBepXHOCTh MOTEHIIMANBHON YHEPTUH, KOOPAUHATAU TPODUIH MTyTH
peakuuu. C0XHBIE U JIEMEHTapHbIE peakuuu, JuMutupyromas cragus. [lpunnun Képruna-
I'ammera.

4.2. CnocoOwbl pacuéra sHepruu aktuBaiuu (Ea) w sHTamenum peakmuu (AH) c
MIOMOILIbIO0 METO/I0B KBAHTOBOM XMMHUHU. MOJIeIMpOBaHNE OPTaHMYECKUX peakiuil: peakuun SN2,
SE2, Nunsca-Anbaepa u ap.

4.3. Pacyér COOTHOILIEHHUS MPOIYKTOB pPEAKIUU, B TOM YHCIE, SHAHTHOMEPHOTO
n30bITKA B CTEPEOCENEKTUBHBIX peakuusx. MojaenupoBaHue KaTaIUTUYECKUX PEaKLUi.
CooTHeceHne pacCUYMTAaHHBIX BEJIMYUH C HKCIIEPUMEHTAJIbHBIMU JaHHHBIMUA. CHHEpPrusi Mexay
HKCIIEPUMEHTOM U pacyETOM B ONPEJECICHUN MOJIEKYJISIPHOTO MEXaHU3Ma XUMUYECKUX peakLui,
KUHETHYEeCKUI M30TONHBIA 3¢ ¢exT. CrnocoObl OIEHKH BKJIAZOB CIa0BbIX B3aUMOJEHCTBUI B
CTAOWIM3AIIMI0 TIEPEXOJHBIX COCTOSHUM JUISI OMpENETICHUsT KIIOUYEBBIX B3aUMOJCHCTBUM:
HaTypaibHble cBs3bIBatoiue opoutanu (NBO) u teopust «Atomsl B Monekynax» (QTAIM).

4. O0beM y4eOHOH JUCHHILINHBI

Buabl yuedHoii padoThl B 3E B axazew.
yacax
O0mas TpPyA0EMKOCTh JMCIHHILIMHBI 10 Y4e0OHOMY IIAHY 2 72
KonTaktHas padora (KP): 1 36,2
Jlextuu (Jlek) 1 36
ITpakTnueckue 3anstus (I113) - -
CamocrositeabHas padora (CP): 1 35,8
KoHTakTHas camocTosiTenbHas paboTa 02 0,2
CaMOCTOSATEIbHOC U3YUICHHE PA3/ICIIOB TUCITUTITHHBI ’ 6,8
Bua KOHTPOJIA: 32a4€T ¢ OLEHKOH - -
Buabl yueoHoii padoThI B 3E B actp. yacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 2 54
KonraktHas pa6ora (KP): 1 27,15
Jlexiuu (Jlek) 1 27
[TpakTnueckue 3anstus (I113) - -
CamocrositeabHas padora (CP): 1 26,85
KonTakTHas camocTosTenpHas padoTa 0,2 0,15
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CaMoCTOsITeTbHOE H3YUCHHE PA3/ICIIOB AUCITUTUIHHBI 5,25

Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -

«XuMus OpraHnyecKuX U ruOPUIHBIX MATEPUATOB sl JTEKTPOHUKH, (POTOHUKH U CHCTEM
npeodpasoBaHus u 3anacanusi 3Heprum» (651.B./1B.04.02)

1. Heap AMCHMNJMHBI — U3y4YeHHE O0a30BBIX XUMUYCCKUX, (DU3MUECKHX U (PHUIUKO-
XUMHYECKHX, B T.4. IMOBEPXHOCTHBIX U CTPYKTYPHBIX, AaCIEKTOB CO3/JaHUS HOBBIX
MAaTEepUAJIOB C 3aJaHHBIMU CBOMCTBAMHU.

2. B pe3yJabTare n3yueHus AUCHMILIMHBI 00y4alolMiics M0 MporpaMMe crenuaaIuTeTa
J0JIZKEH:

O6nanath cneayoUMMI KOMIETSHIIUAMU:

—  CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHHIO, aHau3y, cuaTe3y (OK-1);

— CIOCOOHOCTBHIO BOCIHPHHHMATH, PAa3BUBATh W HCIIOJIB30BATh TEOPETHUYECKUE OCHOBBI
TPAIUIIMOHHBIX M HOBBIX PAa3/IEJIOB XUMHUH IMPU PEUICHUH MPOPECCHOHAIBHBIX 3a/1a4
(OIIK-1);

— BJQJICHUEM  HABBIKAMH  XHMHYECKOTO  DKCIEPHUMEHTa,  CHHTCTHYSCKUMH U
AHATUTUYCCKUMHU METOJAMH TIOJyUYEHUST M HCCICIOBAHUS XWMHUYECKUX BEIISCTB H
peakiuii (OI1K-2);

— BIJIAJICHUEM CHCTEMOH (YHIAMEHTAIBHBIX XUMHYECKUX TMOHATHHA U METOIOJOTHYCCKHIX
aCIeKTOB XUMUH, GOopMaMK U MeToaMu Hay4dHoro mo3uanus (ITK-3).
3nams:

- OCHOBHBIC TPUHIUIBI MU METOAbl HAMpPABIEHHOTO JAH3aiiHa MaTepualoB JUIS
SIEKTPOHUKHU U DHEPTE€TUKH,

- B3aUMOCBSI3M MEXKAY (PHU3UKO-XMMHYSCKUMH CBONCTBAMH MAaTepUAIOB M HX
(GyHKIIMOHAIBHBIMUA ~ XapaKTEPUCTUKAMHM TPUMEHHUTEIBHO K HCIOJIB30BaHUI0O B COCTaBe
KOHEYHOTO IPOIYKTA.

Ymems:

- MPOBOJIUTH AHAJIN3 BCEH COBOKYITHOCTH HAyYHO-TEXHUYCCKHX JAHHBIX U YCTaHABINBATH
3aKOHOMEPHOCTH  THUINA  «CTPYKTYpa-CBOWCTBO»  NPUMEHUTENBHO K  KOHKpPETHOU
HCCIIEIOBATENILCKOW WJIM KOHCTPYKTOPCKOM 3a7a4e;

- OCYIIECTBIISATh HAMPABICHHBIA [W3aifH MaTepualioB C 33aJaHHBIMU  (U3HKO-
XUMHUYECKHMH, CTPYKTYPHBIMH H DJICKTPOHHBIMU XapaKTEPUCTUKAMH.

Braoemo:

- HaBBIKAMH TIPEJICTABJICHHUS PE3yJbTAaTOB HCCIICIOBAHUN B YCTHOW (IIpEe3CHTAIIHH,
Hay4YHbIe JOKJIAJbl) M MUCbMEHHOM (0TUeThI) hopMax.

3. Kparkoe conep:kaHue TUCHUTIIAHBI
Mooyns 1. Quzuko-xumuyeckue 0CHO8bI MAMEPUATOBEOEHUs
1. BBenenue
2. TlomynpoBOJHUKH, METaNIbl U CBEPXMPOBOAHUKH. COMpsHKEHHBIE W MPOBOASIINE

MTOJIUMEPHI.

3. HexoTtopble cTpaTernui MOJEKYISIPHOTO AW3aiiHa OPraHMYECKUX MOYINPOBOIHUKOB.
Jluzaiin conpsbkeHHbIX moaumepoB. Konmentms push-pull.

4. MonekynsipHasi ¥ CyIpaMoJIeKyIspHas CTPYKTypa OpraHUYeCKHX IMOJYIPOBOJIHUKOB.
TpaHCIIOPT 3apsI0B B CYNPAMOJIEKYIIIPHBIX CTPYKTypax.

5. HekoTopple 3KCHepUMEHTANIbHBIE METOJbI HCCIEIOBAHUS 3apsI0BO-TPAHCIIOPTHHIX
CBOMCTB OPraHUYECKHUX MOJYIIPOBOIHUKOB: MMPEHMYIIIECTBA U HEJTOCTATKH.

Mooyne 2. Mamepuansl 015 91eKMpOHUKU

DNEeKTPOXPOMHBIE YCTPOMCTBA M TUCIUIEH. DJIEKTPOHHAs Oymara.

Opranudeckue MoyieBble TPaH3UCTOPHI. [leuaTHast SJEeKTPOHUKA.

l'a30BBIe W KHJIKOCTHBIC CEHCOPHI HAa OCHOBE OPraHUYECKHX ITOJICBBIX TPAH3UCTOPOB.
DNEKTPOHHBIN HOC M 3JIEKTPOHHBIN SI3BIK.

YcerpoiicTBa NaMsATH Ha OCHOBE OPTaHWYECKUX MAaTEpUaIOB
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Opranuveckrie CBeTOM3IYYArOINe TUOIbI U JUCIICH Ha UX OCHOBE.

Mooynv 3. Mamepuanwt 015 SHepeemuxu

1.Opranunueckas ¢doToBoOIBTAMKA. ConHeunsie Oarapeun Ha OCHOBE
CaMOYHOPSAOYUBAIOLINXCA MOJEKYISpHbIX cucteM. CoiHeuHble OaTaped Ha OCHOBE OKCHUJIOB
METAaJUIOB, CEHCHOMIM3UPOBAHHBIX KPACHTEISIMH.

2. Opranu4ecKue COJIHEUHbIE OaTapeu.

3. T'ubpuanast GOTOBOIBTANKA: «IIEPOBCKUTHBIC» COJIHEYHBIC OaTaper W YCTPOHCTBA Ha
OCHOBE  HAHOKPHUCTAJUIOB  HEOPraHUYECKUX  MOJYNPOBOAHHKOB,  CTaOMIM3UPOBAHHBIX
OpraHWYECKUMH JIMTAHJaMU (KBAHTOBBIE TOUKH )

4. Opranuueckyue MaTepuabl Ui 3aracaHys SHEPTUU: METAII-HOHHBIE aKKYMYJISITOPBI U
CYNEPKOHICHCATOPBI.

5. IlonBeneHue UTOTOB U aHATIU3 MIEPCIIEKTHUB

4. O0beM y4eOHOH JUCHHUILINHBI
4. O0beM y4eOHOI TUCHMIIIIHHBI

Buabl yuedHoii padoThI B 3E B arajem.
yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IIAHY 2 72
KonTaktHas padora (KP): 1 36,2
Jlexmu (Jlek) 1 36

[Ipaktuueckue 3austus (I13) -

CamocrositesbHasi padora (CP): 1 35,8

KonTtakTHas camocTosiTenbHas paboTta 0.2 0,2
CaMOCTOATEIbHOC U3YYCHHE PA3/ICIIOB TUCITUTITHHBI ’ 6,8
Bua KOHTPOJIsA: 3a4€T ¢ OLEHKOM - -
Buabl yueOHoii padoTnl B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 110 Y4eOHOMY ILIAHY 2 %4
KonraktHas pa6ora (KP): 1 27,15
Jlexium (Jlek) 1 27

ITpakTrueckue 3anatus (I13) - -

CamocrositesbHas padora (CP): 1 26,85

KoHnTtakTHas camocTosTenbHas pabora 0.2 0,15
CaMoCTOATEIbHOE N3YUYEHHE PA3JEIIOB JUCIUIIINHBI ’ 5,25
Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -
4. O0beM y4eOHOH JUCHUILINHBI
. B akagem.
Buabl yuedHoi1 padoThI B 3E A
yacax

O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IUIAHY 2 72
KonraktHas padora (KP): 1 36,2
Jlexruu (JIek) 1 36

[Tpaktnueckue 3anstus (I13) -

CamocrositeabHas padora (CP): 1 35,8

KoHTtakTHas camocTosiTenbHas pabora 0.2 0,2

CaMoCTOsITETbHOE U3YUECHHE Pa3/IeNIOB AUCIUIUIMHBI 6,8

Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -

«Crepeoxumus» (b1.B./[B.05.03)
1. HeJab AUCHUIIMHBI:
— yruyOsieHne 3HaHW OOYYaIOMIMXCs 10 CTEPEOXUMHUH, MOTyYSHHBIE MTPH W3YU4eHUH 0a30BOTO
Kypca OpraHMYeCKOW XHMHH, W 3HAKOMHUT CTYICHTOB C TOJXOJaMH K CHHTE3Y COCIAMHEHHH C
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3aJJaHHON OTHOCHUTEIHHON 1 a0COIIOTHON KOH(PHUTypalnei CTepeoreHHBIX LIEHTPOB B MOJIEKYJIE.
2. B pe3ysbTare H3y4eHHs JUCHMILIHHBI 00y4aIOIHMIicA 110 MporpaMMe crienuaanTera

JOJIZKEH .
Obnadams CleyIONUMU KOMITETCHIIUSIMU:

dopMupyeMble KOMIIETEHITUN

HNHauKaTOpbI JOCTHXKEHUS] KOMIIeTEeHITHIt

VYK-1 CnocobeH oCymecTBIsATh KPUTHYECKHUM
AQHAIM3 TPOOJEMHBIX CHUTyalluii HAa OCHOBE

YK-1.3 Kputnuecku OIeHHBAaET HaAJCKHOCTH
WCTOYHUKOB  uHpoOpManuu,  paboTaer ¢
MPOTUBOPEUYMBON HWH(MOpPMAIIMEl U3 pa3HBIX
MCTOYHHUKOB

CUCTEMHOI'O 0J1X0/a, BbIpabathiBaTh Y K-1.5 Hcnonp3yer JIOTUKO-
CTPATETUIO NEUCTBUI METOAOJOTUYECKU  MHCTPYMEHTapUi I
KPUTHYECKON OLICHKH COBPEMEHHBIX

KOHIeNIUH  (HUIOCOYCKOTO U COLMAIBHOTO
XapakTepa B CBOEH IpeIMETHOM 001acTu

YK-6. Ciocoben onpenensiTs U peaan30BbIBaTh
[PUOPUTETHl COOCTBEHHOW JICSTENILHOCTH U
CII0COOBI €€ COBEpIICHCTBOBAHMS Ha OCHOBE
CaMOOLICHKH W 00pa30BaHUs B TEUCHHE BCeil
PKU3HU

YK-6.3. BoicTpanBaer rHOKYIO
Npo(ecCHOHANBHYIO TPACKTOPHUIO, HCIIONb3Ys
MHCTPYMEHTBI HENPEPHIBHOTO 00pa3oBaHUsA, C

y4eTOM HAKOIUIEHHOTO OITBITA
po(hecCUOHATLHOM JeSTSIILHOCTH u
MHAMHYHO — M3MEHAIOIIUXCS — TpeOOoBaHUM|

[pBIHKA TpyJa

I[IK-1-u CnocobeH mnnaHupoBaTh paboTy U

IIK-1-0.2 Bribupaer »KClepUMEHTaIbHBIE H

TEXHOJIOTHH WM CMEKHBIX ¢ XUMHEN HayKax

BbIOMpATh  aJE€KBaTHbIE METOAbl  PELICHUSPACUETHO-TEOPETUUECKUE METOJbl  PEILEHUs
Hay4HO-MCCIIE0BATEIbCKUX 3a1a4 BIOCTABJICHHON 3a/llayl MCXOJs U3 MMEIOLINXCS
BHIODaHHOW OOJIACTH XMMHH, XHMHYECKOWMATEepHAIbHBIX U BPEMEHHBIX PECYpCOB
TEXHOJIOTMH WM CMEKHBIX C XUMMEN HayKax

IK-3-u Cnocoben Ha ocHoBe KputuueckorolllIK-3-u.2 Onpenenser BO3MOXHBIE
aHamu3a pesyiabraroB HUP u  HUWOKPHanpaBnenus pa3Butus paboT U HNEPCHEKTHBBI
OLICHMBATh MEPCIEKTHBBl HUX MPAKTUYECKOIOIPAKTUUECKOIO0  NPUMEHEHHUS  IOJIyYE€HHBIX
NPUMEHEHUs U TPOJOJDKEHUs  paboT  Bpe3ylbTaToB

BbIOpaHHOW 00JIaCTH  XMMHHM, XUMHUYECKOU

B pe3ynbrare nzyueHus: AMCUUILIIMHBI 00yUaroI]

3namo:

Ymemes:

CTpaTeruv OpPraHunvdcCKOro CMHTE3a,

pa3paboTaTh CXEMbI TOJTY4YEHHUs 3aJaHHBIX BEIIECTB C

AHAJIU3UPOBATL AJIBTCPHATUBHBIC MCETOAbI CHHTC3a KOHKPCTHBIX

UUCS NOJIKEH:

OCHOBHBIE€ METO/Ibl OPTaHUYECKON XUMUU;

CIOCOOBI pa3/ieIeHUs U aHAJIN3a IPOCTPAHCTBEHHBIX U30MEPOB;
MIPUMEPBI KAaTAIUTUYECKUX MTPOLIECCOB B OPraHNYECKON XUMHUH;
IIPUMEPBI CTEPEOHANPABICHHOIO CHHTE3a B OPraHUYECKON XHUMUH;
MIPUHLIMIIBI CO3/IaHUs CYIIPaMOJIEKYIIpHBIX aHcaMmOIIeil.

Y4E€TOM NPHUHLUIIOB

BCHICCTB C YUYCTOM

JOCTYIIHOCTHU p€arcHToOB, CTa)II/II\/'IHOCTI/I, CCIICKTUBHOCTH IIpoLccca.

Bnaoemo:

MCTOAaMH KPUTHYECKOTO aHalin3a CIoco0OB CHHTE3a OPraHN4YC€CKUX BCHICCTB,
METOAaMHU CTCPCOHAIIPABICHHOI'O CMHTE3a IEJICBbIX OPAarHMYCCKNUX BEIICCTB,
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- MeTOoAaMu COOPKH CYMPaMOJIEKYISPHBIX CTPYKTYP C 3alaHHBIMU CBOMCTBAMH.

3. Kpatkoe coep:xkaHue Kypca

1. CTpyKTypHBIE M30MEpbl UM IPOCTPAHCTBEHHBbIE H30Mephl (cTepeonsomepsl). CrocoObl
M300paKEHUsI MPOCTPAHCTBEHHOI'O CTPOECHUS MOJIEKYJNbl: KJIMHOBMJIHAS MPOEKLUS, IPOEKLIUU
Heiomena u ®umepa. Kondopmanuu, xondopmepsl. KoHpopmanuu LHKIOB: IUKIOOYTaH,
UKJIONeHTaH, nukiorekcan. Kondopmeps! nukinorekcana. Oco6eHHOCTH KOH()OPMAIIMOHHOTO
IOBEJICHUS LIUKJIOreKceHa U TeTpannHa. CTpoeHue LUc- U TpaHC-JeKaJInHa.

2. JlBa Tuma NOpPOCTPAHCTBEHHBIX M30MEPOB: HSHAHTUOMEPHl M  JUACTEPEOMEPHI.
OTHOcUTENnbHA  KOH(UIypauus, JBYCMBICIEHHOCTb 3TOro MoHATHA. OTHOCHUTENbHas
KOH(Hrypanus Kak B3aUMHOE PACHOJIOXKEHHE aTOMOB (TPYII aTOMOB) OTHOCHUTENIBHO pernépa,
HPUCYLIETO MOJIEKYJIE.

3. XUpambHOCTh. DJEMEHTHl CHUMMETPHH, HCKIIOYAIOUIME XHPAITbHOCTh  OOBEKTA.
ACUMMETpPUUYECKHI aTOM yrjepoja, CTePEOreHHbIH LEHTp (LEHTP XUPAJIbHOCTH). XHUpaIbHbIE
MOJIEKYJIbl 0€3 aCMMMETPHYECKOr0o aToMma yYIJepojia: pacloyiokeHue (pparMeHTOB MOJIEKYIIbI
OTHOCHUTEJIBHO OCH, IUIOCKOCTH, IPUBOAALIEE K XHMPAJIBHOCTH; CHUpalbHas OpraHu3auus
MoJieKynbl (rekcarenuiieH). [lpuMepsl XUpaabHBIX MOJIEKYJ C OChIO XHPaIbHOCTU (aJIJI€HBI,
CIIMpaHbl, MPOU3BOHBIC OndeHmNa), MI0CKOCThI0 XupasibHocTh (1, 2- m 1, 3-mu3amenieHHbIC
npou3BoaHbIe (eppoueHa, mukinorekceH). Iloctpoenne mpoeknuii dumiepa ans MOJEKYNT ¢
OJITHUM U HECKOJIbKMMM aCUMMETPUYECKMMHU aTOMaMHU yriiepoAa. XUpaibHOCTh JU3aMELIeHHbIX
LUKJIOT€KCAaHOB, CTATUCTHUYECKAsl aXUPaJIbHOCTb.

4. AbcoitoTHas KOHQUrypalnus Kak OpraHu3alusl JUTaHIHOTO OKPY)KEHHUSI CTEPEOre€HHOTO
[IEHTpa OTHOCHTEIBHO BHEIHero pernépa (HaOmomatens). R, S-Cucrema o0o03HaueHHI
a0COMIOTHON KOH(UTYPALIHH.

S. CriocoOpl  paclleIUIeHHs paleMaroB sl MOJYYEHHs] YUCTBIX SHAHTUOMEPOB:
MEXaHUYEeCKOe pazjiesieHne S3HaHTUOMOP(hHBIX Kpuctamios (meron Ilactepa), paznenenue yepes
MacTEpeOMEpHBIE COSAMHEHUs (KpucTayummsanus, xpomarorpadus), xpomartorpadus Ha
XUPAIbHBIX HOCUTENSIX, OMOXUMHUYECKUE METO/IbI.

6. JlBa THDa CENEKTMBHOCTH XHMHYECKOH peakIuu: CyOCTpaTOCeNeKTUBHOCTh H
IPOAYKTOCEJIIEKTUBHOCTb.  PernocenektuBHbple peakiuu. CTepeoceneKTUBHOCTh — peakluH,
oTnuuue oT crepeocnenupuyHocty. Konuenuus crepeonuddepenmanuu.

7. JlnacTepeoceneKTUBHBIE PEAKLIMU. Y MEHBILIEHUE YHCIa CTEPEOU30MEPOB 10 CPABHEHUIO
C 2n mpu MNPOBEACHUU pEaKUUN C BBICOKOM [HMAacCTEpeOCeeKTUBHOCTBIO. JlnactepeomepHas
qucToTa MpoykTa (de), MeTosl ee onpenenenus (xpomarorpadus, cnektpockonust SIMP).

8. Konnenmus TtomHbeix oTHomeHud (tomusm). Croxactuueckas ((payKTyanmoHHast)
XUPAIBHOCTh. JHAHTHOTONHBIE aTOMBI M TPYIIBI aTOMOB B MoJekyse. [IpoxupalbHOCTb.
OHaHTUOTONHBIE U TUACTEPEOTONHBIE CTOPOHBI MOJIEKYJISIPHON IJIOCKOCTH. DHAHTUOMEPHBIE U
JIMacTepEOMEPHBIE IEPEXOIHBIE COCTOSIHUA. KnHeTndeckoe pacuierieHue.

9. OHaHTUOCETIEKTUBHBIE peakuuu C y4acTHUEM XUPATBHBIX peareHToB:
HHAHTUOCEIEKTUBHOE ripobopupoBanue, BoccraHoBieHrne BINAL-H u apyrumu xupanbHbIMU
MIPOM3BOJHBIMU ATTFOMOTHUIPH/IA JTUTHSI, SHAHTUOCENIEKTUBHOE nokcuanposanue no llapreccy
(B IpUCYTCTBUM HM30IPONMIIATa THUTAaHA U 3(Upa BUHHOW KUCIOTHI). DHAHTHOMEpHAs YMCTOTa
pOAyKTa (ee).

10.  Ilpumepsl SHAHTHUOCENEKTMBHBIX pEAKLUUH C y4yaCTHMEM XHPaJbHBIX KaTalU3aTOpPOB:
(depMEeHTaTUBHOE BOCCTAaHOBJIEHHWE [-KETO3(UPOB, aCUMMETPUYECKOE TUIAPUPOBAHHE Ha
(bochUHOBBIX KOMILIEKCAX POAMS.

11. JlnacTepeoceneKTUBHOCTh  aJIbIONBHON KOHACHcanmuu. Z- u E-EHonsaTe, Momens
I[Mummepmana-Tpokenep.

JlnactepeoceneKTUBHOCTh B PEAKIMAX KapOOHWIBHBIX COETUHEHHH, COIepKaluX COCETHUM ¢
KapOOHMIIBHOM rpynmoil crepeoreHHb neHTp. Moaenn Kpama n ®enkuna-Ana. Mojenb
xenatupoBanus no Kpamy.

12. ]JluactepeoceneKTUBHOCTh B PEaKIUAX AIbJETUAOB C TOMOCHOJIATAMH JIUTHS U TUTaHA
(mogens L{lummepmana-Tpakciep).

134



13. Tloaxompl K CHHTE3y OHAHTHOMEPHO YHCTHIX COCIUHEHHH C OJHUM U JBYMS
CTEpEOTreHHBIMH IIEHTPAaMU: a) pacllelyIeHHe palemMaTa; 0) IpUMeHEHHE YHAHTHOCEIEKTUBHBIX
peakuuil (XupaJibHbIA peareHT, XMpaJbHbIN KaTaau3aTop).

14. JIa moaxoga K CHHTE3Y DSHAHTHOMEPHO YHUCTBIX COEIUHEHHM C HECKOJIbKHUMHU
CTEpPEOreHHBIMHU ILIEHTpaMU Ha 0a3e BBICOKO JMACTEPEOCEIICKTUBHBIX PEAKIMil: a) HCXOAs H3
SHAHTHMOMEPHO YHCTOI'0 COeIMHEHUs (aCUMMeTprudecKass MUHAYKLNA); 0) UCXO/As U3 aXUPAIbHOTO
coeMHeHusl MO0 palemMara ¢ MOCIEAYIONMM PACHICIUICHHEM paleMaTa Ha OJHOM W3 cTaiaui
MHOTOCTaJUHHOTO CUHTE3a.

4. O0beM y4eOHOI TUCUMIIIIHHbI

Buabl yueOHo# padoThI B 3E B actp. yacax

O0mas TPyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 2 54
Konrakthas pa6ora (KP): 1 27,15
Jlexmm (Jlek) 1 27
ITpakTnueckue 3anstus (113) - -
CamocrositesbHasi padora (CP): 1 26,85
KoHTakTHas camocTosTenbHas pabota 0.2 0,15
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI ’ 5,25

Bua KOHTPOJIsA: 3a4€T ¢ OLEHKOM - -

Baok. 2. [IpakTuKH, B TOM YHCJIe HAYYHO-HCCIAeA0BaTeIbCcKas padora (HUP)
AHHoTauus nporpamMmmsbl «IIpakTika no noy4yeHHIo NePpBUYHBIX MPOdeccHOHATBHBIX
YMeHHIl M1 HABBIKOB, B TOM 4YHCJIe IEPBUYHbIX YMEHHI U HABBIKOB B HAYYHO-
ncciae0BaTebckoii gesreabnoctm» (62.5.01(Y))

Llenp yueOHOM NpaKkTUKU
— O3HaKOMJIEHHE O0y4arouMxcs ¢ TEMATUKOW M OpraHu3alMeld HayyHBIX HCCIIEIOBaHU,
IPOBOJUMBIX B Hay4HO-HCCIIEIOBATEIbCKUX JIA0OpaTOpHsiX (axyibTeTa, J1JabopaTopusix
HAY4YHO-HUCCIIEJOBATEIbCKUX HHCTUTYTOB Poccuiickoil akajeMuu HayK M JApYrHX
rOCYJapCTBEHHBIX U HETOCYJAPCTBEHHBIX HAYYHBIX OPTaHU3aIHiA;
— 3aKperuieHue U yriyOJeHrne TEOpEeTHUECKUX 3HaHUH, TOJyYEeHHBIX B X0/1€ 00yUEHHUS;
— mnpuoOpeTeHne O0yYaroUMMHCA NPAKTUYECKUX HAaBBIKOB M YMEHMH, YHUBEPCAIbHBIX U
npoeCcCHOHATBHBIX ~ KOMIIETEHIHH, a  Takxke ONbITa  CaMOCTOSTEJIbHOM
MpoeCCHOHAIBHON JESTEINHHOCTH;
— (opmupoBaHus y o0yyaromuxcst CHoCOOHOCTH paboTaTh CaMOCTOSATENBHO U B COCTaBe
KOMaHJbl, TOTOBHOCTH K COTPYAHHYECTBY, NPHUHSATHIO pPEIICHHUHA, CIIOCOOHOCTH K
npodecCHOHATBLHON U COLMAIBHOM aanTaluH.
®opma IpoBeNEHUS XMMHUKO-TEXHOJIOTHUecKol (yueOHOM) mpakTuku: jJadopaTopHas. B
TEUYEHHUE MPAKTUKU MPOBOAATCS MPOU3BOJCTBEHHBIE SKCKYPCUM HAa XMMUYECKHUE MPEATIPUATUS U
HayYHbIE OpTaHNU3alUU PETHOHA.

WTorn mpakTUKH OLIEHUBAIOTCS 3a4eT.

B pesynbrare u3ydeHus yueOHOM MPAKTUKU CHEIUATHUCT JIOJIKEH:

OO6nanath cIenyrOIUMH KOMIIETCHIIUSIMHU:

— CIIOCOOHOCTBIO K MOUCKY, 00paboTKe, aHaU3y Hay4HOI nHpopManuu u GopMyIupoBKe
Ha UX OCHOBE BBIBOJIOB 1 npemnoxenuit (OI1K-5);

— BIQJICHUEM CUCTEMOH (pyHIaMEHTaJIbHBIX XMMHUYECKUX MOHSATHA U METOJI0JOTHYECKUX
aCIeKTOB XUMUH, opMamMu U MeTogaMu HayqHoro no3Hanus (I1K-3);

— BIIQJICHUEM COBPEMEHHBIMH KOMITBIOTEPHBIMH TEXHOJOTHSMH TIpU TUIAHUPOBAHUU
WCCIIEIOBaHMIA, TIOTYY€HUHN U 00paboOTKe pe3yabTaTOB HayYHBIX HKCIEPUMEHTOB, COOpE,
00paboTKe, XpaHEHHH, IPEACTABICHUN U Niepeiade HayuyHoi nHpopmarmn (I1K-6);

B pesynbrate npoxoxaeHus yaeOHOH MPaKTHKHU CTYICHT JODKEH
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3uams:

- OCHOBHBIE€ TEXHOJIOTUYECKUE MPOLIECCHI, U3yYyaeMble Ha MPAKTUKE; OCHOBHBIE CIIOCOOBI
CUHTE3a, aHaJIN3a, IPOU3BO/ICTBA;

Ymems:

- TIOJIB30BATHCS OCHOBHBIM TEXHOJOTHYECKMM WM AHAIUTHUYECKUM O00OpYyJOBAHUEM,
M3YYEHHBIM B X0J1€ IPAKTHKHU;

Braoemy:

- KOMIUIEKCOM TN€pBOHAYaNbHBIX 3HAHUI W TpeACTaBIeHUH 00 opraHu3aluu
TEXHOJIOTMYECKOI0 MIIM Hay4YHO-UCCIIEA0BAaTENBCKOrO MPOLIECCa;

- HaBBIKAMH M3JI0KEHUS MOJIYYEHHBIX 3HAHUM B BHUJIE OTUETA O MPOXOKACHUU NMPAKTUKH,
ONMCAHUS UCXOJHBIX MAaTEPHAJIOB, CHHTE3a, KOHTPOJIS KaueCTBA TOTOBOM IPOAYKLIUH.

Kpatkoe cogeprxkanue yaeOHON MTPaKTUKH

VYuyeOHast mpakTHKa MpOBOIUTCS B 4 cemecTpe B (hopMe Hay4dHO-HCCIIEOBATEIBCKOM
paboTHI.

[Tocemienne HMHCTUTYTOB W HPENIPHUITHNA  3aHATBIX  CHHTE30M, aHAJIM30M U
MIPOU3BOJICTBOM OPTraHUYECKUX COCTUHEHHI.

O3HaKOMJIEHHE ¢ OCHOBHBIMH TEXHOJOTUYECKHUMHU CTAIUSAMH U CIIOCOOaMH MPOU3BOACTBA
OpPTaHUYECKUX COCTUHEHHM.

O3HakOMJIEHHE C MEpPCHEKTUBHBIMM HAay4YHbBIMU pa3paboTkamMu B 00JACTH CHHTE3a U
KOHCTPYHPOBAHUSI OpraHnyeckux coeanHeHui. Ilocemnenne HayuHbIX jabopatopuil kademp u
3HaKOMCTBO C OpraHHu3anyeil paboTsl B HCCIIE0BATENBCKOM JTA00PATOPHUH.

[ToAroToBKy OT4eTa O MPOXOXKACHUU YIEOHON MPAKTUKH.

TpeboBanwus1, TpeabSIBIsIEMbIC K HAMMCAHHUIO U TIPEACTABICHUIO OTYETA.

KonkpeTtHoe coneprkanue yueOHOM MPaKTUKU ONPEAESeTCs ¢ y4eTOM BO3ZMOXHOCTEH U
MHTEpECOB Kadeapbl, OpraHu3yoUel MPaKTUKY, U TPUHUMAIOIIEH OpraHu3alny.

4. O0beM NPAKTUKHU

B 3ayeTHBIX

Buabl yueOHol padoThl B akagem. yacax
eIMHALIAX

OO0mass TPyIOEeMKOCTh  AWCHMIUIUHBI IO 30 108
yueOHOMY IUIaHy ’
CamocTtosTenbpHas paboTta 3,0 108
CaMocTosATeIbHOE TOJIyYeHHE W OCBOCHHUE
3HAHUM, YMEHUN U HABBIKOB B COOTBETCTBHUHU C 3,0 108
IIPOrpamMMoit

Bua utorosoro KOHTPOJIA: 3a4CT C OLICHKOM

B 3a4yeTHBIX

Buabl yueOHoii padboThI B acrp. yacax
eIUHHUIIAX

OO0mass TPyIOEMKOCTh  JUCIHHIUIMHBI IO 30 81
yueOHOMY IUIaHy '
CamocTosTenpHas paboTta 3,0 81
CaMocTosATeIbHOE TMOJIyY€HHE U OCBOCHHUE
3HAHWU, YMEHUI W HABBIKOB B COOTBETCTBUU C 3,0 81
IPOrpamMMmoit

By ©TOroBoro KOHTPOJIS: 3a4€T C OIEHKOM

AHHOTanuA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«Ilemaroruueckasi npaktuka» (52.5.02 (Y))
[{enb yueOHOM MpaKkTUKH
— TpuoOpeTeHHe CTyIeHTaMH HaBBIKOB MEAArOTHYECKOM U METOUIECKON PadOTHI;
— ¢opMupoBaHUE U pa3BUTHE MPO(HEeCCHOHATBLHBIX HABBIKOB PAOOTHI B ayIMTOPUU;

136




— (¢opMuUpoBaHHE U  Ppa3BUTHE KOMIIOHEHTOB  MPOQECCHOHATHHO-TIEAArorndecKom
KYJIbTYpbI, TOATOTOBKa OOy4aloUMXcs K CaMOCTOATEIbHOW paboTe B KadyecTBe
MPENOJABATENEH U NOJyYEHHE MaTepraioB K Hanucanuo BKP.
®dopma npoBeACHUS NeJarornyeckoi (yueOHon) IpakTUKH: JIabopaTopHasi.

HToru mpakTHKYU OIEHUBAIOTCS 3a4eT.
B pe3ynbraTe u3yueHus yueOHON NPaKTUKK CIIEHUATHUCT JODKEH:
O6nanarp cneAyrOIMMUMI KOMIETEHIIUSIMHU:

— CIOCOOHOCTBIO K MOUCKY, 00paboTKe, aHaIM3y HaydYHOU MHpopManuu U HOpMyITUPOBKE
Ha MX OCHOBE BBIBOJIOB M mpeiokenuii (OITK-5);

— TOTOBHOCTHIO K KOMMYHHUKAIlMM B YCTHOW W THUChMEHHOW (opmax Ha pPYCCKOM U
WHOCTPAaHHOM SI3bIKaX JIJIS pelieHus 3a1au mpodeccuoHanbHoi aestenbaoctu (OIMK-7);

— TOTOBHOCTBIO PYKOBOJIUTH KOJUIGKTUBOM B cdepe cBoeld mpodeccnoHanbHOMI
NESITeNIbHOCTH, TOJIEPAHTHO BOCIPUHUMATh colLlMaJIbHBIE, STHUYECKHE,
KoH(eccroHanbHbIC U KyJIbTypHbIE pasinuus (OI1K-8).

B pe3ynbrare npoxoxkaeHus neaarorndeckoi MpakTUKU CTYACHT JOJIKEeH

3nams:

Coliep’)KaHUE U CHOCOOBI HCMOJb30BAaHUS KOMIBIOTEPHBIX U MH(POPMAIIMOHHBIX
TEXHOJIOTH{; OCHOBHBIC IPUEMBI pa0OTHI B PEIAKTOPaX XUMHUECKUX POPMYIT;

Ymems:

MOJTOTOBUTh W TPOBECTU IO 3aJIaHUIO0 PYKOBOJTUTEINS TNMPAKTUKH YYCOHBIC 3aHSATHUS.
[IpuMeHsTh KOMIOBIOTEPHYIO TEXHUKY W  HHQOpPMAIMOHHBIE TEXHOJIOTMH B  CBOEH
poeCCHOHAIBHON JEATEIHbHOCTH;

Braoemo:

0TOOpPOM COZEepKAHUS U TOCTPOCHMSI 3aHITHI C COBPEMEHHBIX TPEOOBAHUN HAyYHOCTH;

aKTyaJM3allueld U CTUMYJIUPOBAHUEM TBOPYECKOI'O IOJIXO0JA CTYIEHTOB K IPOBEIEHUIO
HUP;

YUUTBIBATh IIPEAIIOYTEHUS ux
UCCIIEI0BATEIbCKUM UHTEPECAM.

KpaTkoe copepkaHue negarorndyeckou NpakTuKu

VYyeOHass mpakTUKa MNPOBOIUTCS B 9 ceMecTpe B (OpME TEOPETUUYECKUX 3aHATHI U
HAY4YHO-HUCCIIEJOBATEIbCKON paboTHI.

[TonroroBKy oT4eTa O MPOXOXKIECHUU YIEOHON MPAKTHUKH.

TpeboBaHus1, MpeabsBIsiEMble K HATUCAHUIO U IPEACTABICHUIO OTYETA.

KonkpeTtHoe conepranue yueOHOM MPaKTUKK ONPENEISAETCS ¢ y4eTOM BO3MOXKHOCTEH U
UHTEpecoB Kadeapsl, OpraHu3ykoLlel NpakTUKY, U IPUHUMAIOLIEH OpraHu3aluy.

4. O0BbeM Hay4YHO-HMCCIIEI0BATEIbCKON pabOThI

CTYACHTOB, COOTBCTCTBYIOIIHE HAay4YHO-

. B 3aueTHBIX B akagem.
Buabl yuedHoi1 padoThI
eIMHUIAX yacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY ILIAHY 9 324
Cemectp A
O061as TpyA0EMKOCTh B CEMECTpE 9 324
Konrakthas pa6ora (KP): 4,5 162,4
KonrtakTHas paboTa ¢ nmpernogaBaTeiaemM 4,5 162,4
CamocrositeabHas padora (CP): 4,5 161,6
CamocTosTeTIbHOE OCBOCHHE 3HAHUM, YMEHHUM U HAaBBIKOB 110
4,5 162,6
nporpamme HUP
By KOHTpOJIS: 3a4eT C OLEHKOU - -
3.
. B 3auyeTHBIX B akanem.
Buabl yueOHoli padoThl
(S1070:0701F:D.4 qyacax
O0mass TPyAOEeMKOCTh AMCHMIUIMHBI MO Y4YeOHOMY 9 243
IUIAHY

137



Cemectp A

OO01mast TpyA0EMKOCTh B CEMECTPE 9 243
KonraktHas pa6ora (KP): 45 121,8
KonTakTHas paboTa ¢ mpernopaBareinem 4.5 121,8
CamocrositesibHas padora (CP): 45 121,35
CaMocTosATeIbHOC OCBOCHHE 3HAHWM, YMEHHI M HABBIKOB 45 121,35
o nporpamme HUP

By KoHTpoIIs: 3a4€T C OLIEHKOU - -

AHHOTAIUSA TUCHUILINHBI
«Texnosornyeckas npaktuka» (b2.5.03(I1))

[IpakTrKa IPOBOIUTCS B BUI€ HAYYHO-HCCIIEI0BATEIBCKON paOOTHI.

B pe3ynbraTte nu3y4eHus: TUCIHUILTHHBI CIICIIUATUCT JOJDKEH:

O6nanarp cneAyrOIMMUMI KOMIETEHIIUSAMMU:

CIOCOOHOCTBIO BOCIIPUHMMAThH, PAa3BHBATh M HKCIIOJIB30BaTh TEOPETUYCCKUE OCHOBBI
TPAIUIIMOHHBIX W HOBBIX Pa3eiiOB XMMHHU TPU PEIICHUH MPO(HEeCCHOHAIBHBIX 3a/1ad
(OIIK-1);

CIIOCOOHOCTBIO K TIOUCKY, 00paboTKe, aHau3y HaydHOH uH(popManuu u GopMyIUPOBKE
Ha UX OCHOBE BBIBOJIOB ¥ npeainoxenuit (OTTK-5);

BIAaJICHUEM HOPMaMH TEXHUKM OE30MacHOCTH W YMEHHEM peajn30BaTh WX B
71a00paTOPHBIX U TexHOorn4Yeckux ycimopusx (OITK-6);

CIOCOOHOCTBIO MPOBOUTH HAYUHBIC HCCIICIOBAHUS 110 CPOPMYJIIMPOBAHHON TEMaTHKE U
[OJTy4aTh HOBbIC HAYYHBIC U IPUKIaaHbIe pe3yabTarsl ([TK-1);

BJIaJICHHEM HaBBIKAMU HCIIOJIB30BAHUSI COBPEMEHHOW armapaTypbl HpU HPOBEICHUH
HayuHbIX uccnenopanuii (I1K-2);

BJIaJICHUEM CHCTEMOW ()YHIAMEHTAIBHBIX XUMHUYECKUX TMOHSITUH M METOJO0JIOTHYECKUX
aCIIEKTOB XUMUH, opMamMu U MeTogaMu Hay4dHoro no3Hanus (I1K-3);

CHOCOOHOCTBIO IPUMEHITh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI NMPH 00CYXJIEHUU
noy4eHHbIX pe3ynbTatoB ([TK-4);

CIOCOOHOCTBIO TIPHOOPETATh HOBBIE 3HAHUS C MCIIOIB30BAHUEM COBPEMEHHBIX HAYUHBIX
METO/IOB W BIIAJICHHE UMM Ha ypOBHE, HEOOXOIUMOM ISl PEHICHHUs 3ajad, MMEOIIX
€CTeCTBEHHOHAY4YHOE colepkaHue | BO3HHUKAIOIIMX  MpPHU  BBINOJHEHUH
npodeccronanpubix Gpynkuuit (ITK-5);

BJIAaJICHUEM COBPEMEHHBIMH KOMIIBIOTEPHBIMU TEXHOJOTUAMH TMpH IUIAHUPOBAHUU
UCCIIEIOBaHUM, MOTy4YE€HUH U 00paboTKe pe3yabTaTOB HAayYHBIX SKCIEPUMEHTOB, cOOpeE,
00paboTKe, XpaHEHHH, IPEACTABICHUN U niepeiade HayuHoi nnpopmaiun (I1K-6);
TOTOBHOCTBIO MPEACTABIATH MOJTYYE€HHbIE B HCCIEIOBAHUAX PE3YNIbTaThl B BU/IE OTUETOB
U Hay4yHBIX NMyONMKanui (CTEHIOBBIX JOKJAA0B, pedepaToB U cTaTel B MEpHOANYECKON
HayuHou neyatu) (ITK-7);

BJIaJICHUEM OCHOBHBIMH XHMHYECKHMMH, (PU3NYECKMMHU U TEXHUYECKMMHU aCHeKTaMu
XMMHUYECKOTO MPOMBIIUIEHHOTO MPOM3BOJICTBA C YUETOM CHIPEBBIX M IHEPreTHUECKUX
3atpart (ITK-8);

BJaJicHMEeM Oa30BbIMU MOHSTHUSMHU SKOJIOTUYECKON XMMHUH, METOJaMHU O€301acHOro
oOpamieHnsT ¢ XUMHYECKUMH MaTepHajlaMd C Y4eTOM HX (DU3MYECKHX W XHUMHYECKHX
CBOWCTB, CITOCOOHOCTBIO MTPOBOJIUTH OIIEHKY BO3MOXHBIX prcKoB (ITK-9);

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqafoumﬁc;1 JOJIKCH

3HaTh:
MIPOIIECCHl U OCHOBHOE 000PY/I0BaHHE, UCTIONB3YEMOE B IPODHUIIBHBIX JIA0OPATOPHSIX;

138



® OCHOBHBIC MPUHIIHIBI, METOJBI U (DOPMBI KOHTPOJISI OPTraHMYECKOTO CHHTE3a M METOIBI
aHaJn3a roTOBOIO MPOJIYKTA;

® OCHOBHBIC HOPMATHUBHBIC JIOKYMEHTBHl TI0 CTaHIApTU3AlUA U  CepTHPUKAIUU
OPraHUYECKUX COCIMHEHUH;

e MpaBWiIa TEXHUKHU O0€30MAaCHOCTU U MPOU3BOACTBEHHOIN CAaHUTAPHH;

YMeTn:

® WCIOJIb30BaTh TEXHUYECKHE CPEACTBA JUIsl M3MEPCHHs OCHOBHBIX CHHTE3a, CBOMCTB
CBIPbSI M IPOAYKITHH;

® AHAJIM3UPOBATH TEXHUYECKYIO JOKYMEHTALMIO, PEAJIN30BbIBATh HA IIPAKTUKE TPeOOBaHUS
HOpMaTHBHOI;'I I[OKyMeHTaI_[I/II/I.

Braners:
® CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH IPOLIECC CHHTE3a B COOTBETCTBUU C
TpeOOBaHUSIMHU TEXHUKH O€301TaCHOCTH.

3. Kparkoe conepkanue aucuurianHbl [Ipon3BoacTBEHHAs MpaKTHKAa COCTOUT M3 JIBYX
JTaIoB:
® 0O3HAaKOMJICHHE C TEXHOJIOTHEH MTPOU3BOCTBA OPraHUIECKUX COCIMHCHHUIT;
® TIPAKTUYECKOE OCBOCHUE TEXHOJIOTHYECKUX IPOIECCOB W METOJIOB HMX KOHTPOJS B
KOHKpETHOH J1ab0opaTopuu.
4. O0beM y4eOHOM JUCHHUILINHBI

. B 3aueTHBIX B akaaem.
Bup yuyeoHoii padoTbl
eUHHII. yacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3 108
KonrakTHas padora: 0,5 18,2
CamocTrosiTeIbHas padoTa: 2,5 89,8
[Tocemenne naboparopuu 1,0 36
Pabora B mabopaTopuu no WHANBUAYAILHOMY 3a/IaHUIO 1,0 36
[TonroToBKa M cada OTYETA MO MPAKTUKE 0,5 17,8
By nTOroBoro KOHTpOJIS: 3a4€T C OIEHKON - -
B yue0noi padoTs: B 3aueTHbIX B acrp.
eTUHHII. yacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 110 Y4eOHOMY ILIAHY 3 81
KonrakTHas padora: 0,5 13,65
CamocTosiTeIbHAs padoTa: 2,5 67,35
[Tocemenne naboparopun 1,0 27
Pabota B 1abopaTopuu 1o MHAUBUAYATHLHOMY 3aIaHHUIO 1,0 27
IloaroToBka u cava oT4eTa 1o MpakTUKeE 0,5 13,35
But uTOroBoro KOHTPOJIS: 3a4€T C OIEHKON - -

AHHOTaUMA padoueii mporpaMMel AucuuIINHbI «[IpeaIunioMHas NpakTHKA
(b2.5.04(I1x))

[lenn mNpakTUKW: 3aKpEIUIEHHE TEOPETUYECKUX 3HAHUM M MPAKTUYECKHX HaBBIKOB,
MOJIyUEHHBIX B Ipoliecce OOy4eHHs 10 MporpaMMe CHEelHauTeTa; MNpHoOpeTeHue
IPAaKTUYECKOTO ONbITa Pa0OThl C UCTOYHMKAMHU HAyYHO-TEXHHYECKON WH(pOpMaluu, OIbITa
IIOCTAHOBKHM W BBIIIOJIHEHHUSI HAYYHO-HMCCIIEOBAaTEIbCKUX M TPOEKTHBIX 3aJad; OBJIAJICHUE
METOA0JIOTHEN 1 MeToaMH 00pabOTKH pe3yabTaToB HCCIeI0BaHUs; cOOp, MOJrOTOBKA U aHATIN3
MaTepuasoB [0 TEMAaTUKE BHITYCKHON KBaJM()UKAIIMOHHOW paboThlI.
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B pesynbrare u3ydeHus AUCHUILUIMHBI CIIEHUAIUCT TOJDKEH:

O6nanath cneayouMI KOMIETEHIUIMU:

— CIOCOOHOCTBIO BOCHPHUHUMATh, pa3BUBAaTh M HCIOJIB30BATh TEOPETUYECKHE OCHOBBI
TPAJMLIMOHHBIX U HOBBIX PAa3/I€JIOB XUMHUH IMPU PEUICHUH MPOPECCHOHANBHBIX 3a/1a4y
(OIIK-1);

— CIOCOOHOCTBIO K MOUCKY, 00paboTKe, aHaINu3y HAyYHOU MH(pOopMauu U HOPMYITUPOBKE
Ha MX OCHOBE BBIBOJIOB M mpeiokenuii (OITK-5);

— BIQJICHUEM HOPMAaMH TEXHMKH O€30IaCHOCTM M YMEHHEM pealu30oBaTh HX B
71a00paTOpHBIX U TexHoorn4eckux ycuopusx (OITK-6);

— CroCOOHOCTBIO MPOBOJUTH HAYUHBIE HCCIEI0BaHUS 10 C(HOPMYIMPOBAHHON TEeMaTUKE U
HOJTy4aTh HOBbIC HAyUHbIC M NpUKiIaaHbIe pe3yabTarsl (ITK-1);

— BIQJICHUEM HaBbIKAMHM HCIOJBb30BAHUS COBPEMEHHOH ammapaTypbl NpU HpPOBEICHUH
Hay4HbIX ucciaenoBanuii (ITK-2);

— BIJIAJICHUEM CHCTEMOH (yHIaMEHTAbHBIX XUMHUYECKUX TMOHATUH M METOAO0JIOTHYECKHX
aCIeKTOB XUMUH, popMaMu U MeToaaMu HaydHoro no3Hanus (I1K-3);

— CIIOCOOHOCTBIO NMPHMEHSTh OCHOBHBIE €CTECTBEHHOHAyUYHBIC 3aKOHBI MPU OOCYXKICHUH
noJTy4eHHbIX pe3yibpraToB ([1K-4);

—  CIOCOOHOCTBIO MPUOOPETaTh HOBBIC 3HAHMS C MCIIOJIB30BAaHHEM COBPEMEHHBIX HAyYHBIX
METO/IOB W BIIAJICHHE UMM Ha ypOBHE, HEOOXOIUMOM ISl PEIICHHUs 3a7ad, MMEIOIIUX
€CTECTBEHHOHAYYHOE collep’kaHue U BOZHUKAIOIIUX  TPU  BBIOJIHEHUU
npodeccuonanbpubix Gynkuunit ([K-5);

— BJAJCHUEM COBPEMEHHBIMHU KOMIBIOTEPHBIMH TEXHOJOTHUSMHU TPU TUIAHUPOBAHUU
UCCJICIOBAaHHM, TOy4eHUU 1 00paboTKe pe3yIbTaTOB HAyYHBIX IKCIEPUMEHTOB, cOOpe,
00paboTKe, XpaHEHHH, ITPEACTABICHUN | Niepeiade HayuyHoi unpopmaiun (I1K-6);

— TOTOBHOCTBIO MPEACTABIATH MOTYYCHHBIE B HCCIEAOBAHUAX PE3YIbTAThl B BUJIE OTYETOB
U HaYYHbBIX MyOJMUKalUK (CTEHJOBBIX JTOKIAI0B, pedepaTroB U cTaTell B MEPUOIUUECKOM
HayuHou nieyaru) (ITK-7);

— BJIAJICHUEM OCHOBHBIMH XHUMHUYECKMMH, (PU3UYECKUMH U TEXHUUYECKUMHU acCleKTaMu
XMMHUYECKOTO MPOMBIIUIEHHOTO MPOM3BOJICTBA C YUETOM CHIPEBBIX M HHEPreTHUECKUX
3arpat (I1K-8);

— BlaJieHUeM O0a30BbIMHU TMOHSATHSIMU S3KOJIOTMYECKOH XHMMH, METoJaMH Oe30IacHOro
oOpalleHns ¢ XUMHUUYECKUMH MaTepHajaMHd C Y4eTOM UX (PU3MUECKUX M XUMHUECKUX
CBOMCTB, CIIOCOOHOCTBIO MTPOBOJIMTH OIICHKY BO3MOXHBIX pruckoB (ITK-9).

B pe3ynbraTe npoxoxaeHus NpeaunIoMHON IPAaKTUKU CTYIEHT JTO0JKEH

3nams:

- OCHOBBI OPTaHU3aIMH U METOI0JIOTHIO HAYYHBIX HCCIIEIOBAHUM;

- COBpEMEHHBIEC HAayYHbBIE KOHIENIIMY B 00JIACTH OPTraHUYECKOTO MaTEPHUATIOBEACHNUS;

- CTPYKTYPY M METO/Ibl yIIPaBJIEHUs] COBPEMEHHBIM IPOU3BOJICTBOM (PU3NOJOTHUECKU aKTHBHBIX
BEIIIECTB.

Ymemn:

- paboTaTh C HAYYHBIMH TEKCTaMH, TIOJIH30BATHCS HAYYHO-CIPABOYHBIM aIlapaToM, 0POPMIISATh
pe3ysbTaThl HAYYHBIX UCCIIEIOBaHUIA;

- WCIOJB30BATh MOJYYCHHBIC TEOPETHUYECKHE 3HAHUS IS MPOCKTUPOBAHHS TEXHOJIOTUYECKUX
JVHUAN TPeANPUITUNR OPraHMYECKOTo CHHTE3A.

Bnaoemy:

- HaBBIKAMH CaMOCTOSATENBHOM HAay4YHO-MCCIIEOBATEIBbCKON JEATEeNbHOCTH, paboThl ¢
MCTOYHUKAaMU Hay4HOU nH(popMaluu, pedhepupoBaHus HAYUHBIX MyOJIMKaIIHiA;

Kpatkoe conepkanue npeauIuIOMHON NMPakTUKK TeMaTuka NpeaguiiOMHON MPaKTUKU
CTYZICHTOB CITEI[HAITUTETa OMPEIEIISIETCS] TEMAaTHKOW UX BBITYCKHOW KBAJTM(PHKAIIMOHHON paOOTHI
U MOXET TMPOBOAMTHCS B HAyYHO-UCCIEAOBATEILCKOM MM NPOEKTHOM ¢opmare (mpu
BBINTOJIHEHUH HAYYHO-HCCIIEI0BATENBCKON HITH PACUETHO-TIPOCKTHOM paboThl COOTBETCTBEHHO).
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HayuHo-uccnenoBarenbckass —MpakTHKa TNPOXOAMT B HAYYHBIX  J1a0OpaTopusx,
TEXHOJIOTUYECKUX TOApa3ACICHUAX, UH(OOPMAIIMOHHBIX LIEHTPaX HAyYHO-HCCIIEJOBATEIIbCKOM
OpraHu3aii uid B jaboparopusx Beimyckaromeil kadeaper PXTY um. /I. Y. Menneneena.
CryneHTbl 3HaKoOMsTCA C TeKyuled paOoToil saboparopuu, OCBAaMBAKOT METOJbl CHHTE3a
MaTepHajoB, MPOBOJAT OTAEIbHBIE (PU3UKO-XMMUYECKHE W TEXHOJOTMUYECKHE WCIBITAaHHS,
IpHrOOPETAIOT HABBIKKM IIOMCKA HAyYHO-TEXHUUECKON MH(popManuu u paboTel ¢ 6a3aMu TaHHbIX,
Y4acTBYIOT B 00pabOTKe pe3yabTaToOB UCCICIOBAHUS U MIOATOTOBKHU UX K ITyOJIHKAIHUH.

[IpenguruioMHass  NpakTHKa  CTYACHTOB,  BBINOJHSIOIMIMX  PAacYCTHO-IIPOEKTHYIO
BBIMTYCKHYIO KBaTU(HUKAMOHHYIO padoTy, MPOXOJUT B TPOU3BOACTBEHHBIX IE€Xax |
TEXHUYECKUX OTHAE]IaX MPOMBINUICHHOTO NpeanpusaTus. CTyIeHTbl 3HAKOMATCSA CO CTPYKTYPOH
HIPEANPUATHS, HOPMATUBHO-TEXHOJIOTMYECKOW JAOKYMEHTALMEN, perinaMeHTaMu IPOU3BOJICTBA,
M3Yy4al0T CUCTEMY MEHEDKMEHTa M KadecTBa NpOoAyKuuu. OCHOBHOE BHUMAaHHE YJIEISCTCA
NPAaKTUYECKUM BONpocaM (YHKIIMOHHUPOBAHHMA TEXHOJOTMYECKUX JIMHUA TPOU3BOACTBA
OPOAYKIMH, IpoOieMaM IHarHOCTUKKM Opaka IOTOBOM MPOAYKLIUH U MEPOIPUATUSAM IO €ro
yCTpaHEHUI0, BOIIPOCaM MHTEHCU(UKAIINH PaOOThI TEINIOTEXHUYECKHX arperaTos.

Bo Bpems npoxosxaeHus NpeiuIUIOMHON MPAKTUKU CTYIEHThl COOMPAIOT MaTepUabl 1O
TEMaTHKE BBIIYCKHON KBaJM(UKALIMOHHOW pabOThl, aHAIM3UPYIOT MX, HAMEYal0T OCHOBHbBIE
HalpaBJIeHUs U 33]a4u pabOThl, BBIPA0ATHIBAIOT METOI0JIOTHIO PEIIEHUS 3TUX 3ajau.

O0beM npeIUIIOMHON TPAKTHKHA

. B 3aueTHBIX B akaagem.
Bup yuyeoHoii padoTbl
€TMHHII. yacax
O01mas TpyA0eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 9 324
KonraktHas pa6ora (KP): 0,5 18,2
KonraktHas paboTa ¢ mpenojaBareneM 0,5 18,2
CamocrositeabHasi padora (CP): 8,5 305,8
CamocTosiTeTbHOE OCBOCHHE 3HAHUM, YMEHUW W HABBIKOB TIO
8,5 305,8
nporpamme HUP
Cemectp A
Bu KOHTpOIS: 3a4€T C OLIEHKOU - -
B yue0noi padoTs: B 3a4yeTHBIX B actp.
eIMHHII. yacax
O01mas TPyA0eMKOCTh JUCHHUIIMHBI N0 Y4eOHOMY IJIAHY 9 243
Konrakthas patora (KP): 0,5 13,65
KonrakTHas paboTa ¢ mpenojaBareneM 0,5 13,65
CamocrositesabHas padora (CP): 8,5 229,35
CamMocTosATeIbHOE OCBOCHHUE 3HAHWUW, YMEHUU W HABBIKOB IO 8,5 229 35
nporpamme HUP
Cemectp A
By KOHTpoOIS: 3a4eT C OLEHKOU - -

AHHOTanusA padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«Hayunas ucciaenoBaresbekas padora» (b2.B.1(H))

[lenp HaydHON WUCCIEIOBATENbCKON paboThl: (GopMHUpOBaHUE MNPOPECCHOHANBHBIX
KOMIIETEHIIMM  NOCPEACTBOM  IUIAHUPOBAHUS M OCYIIECTBIEHUS  SKCIEPUMEHTAIBbHOMN
NEeSATENIbHOCTH Ha OCHOBAaHMM M3YYEHHBIX TUCIUIUIMH, B TOM YHCIE CHEHHAIbHBIX, U
CaMOCTOSITENIbHO N3Y4YEeHHOU HH(POPMALIUH.

OCHOBHBIMU 3a/la4aMH TUCLUUILINHBI ABJISETCS MPHUOOPETEHNE HABBIKOB TUIAHUPOBAHUS U
BBIMIOJIHEHUSI ~ HAYYHO-HMCCJIEIOBATENbCKOM  paboThl;  00paboTka,  MHTEpIpeTamus |
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NpPE/ICTaBICHAE  HAy4YHBIX  pPE3yJbTAaTOB; IMOATOTOBKA K  BBINOJHEHHIO  BBIMTYCKHOM
KBATH(UKAIIMOHHON PabOTHI.

B pesynbrare u3ydeHus AUCHUILTMHBI CIICHUAIUCT JIOJDKEH:

OO6nanath ciuenyonMI KOMIETCHIUSIMHU:
— CIIOCOOHOCTBIO BOCIPUHHMATh, Pa3BHBATh U HCIOJIb30BATh TEOPETUYCCKUE OCHOBBI
TPAAWLUOHHBIX M HOBBIX PAa3/elIOB XMMHUHM NPU PEIICHUH NPO(ECCHOHAIBHBIX 33134
(OIIK-1);
— BJAJCHUEM  HAaBBIKAMH  XUMHYECKOTO  OKCIICPUMEHTAa,  CHHTCTHUYECKUMH |
AQHAJIUTUYECKIMU METOAAaMH TOJIYYCHHS M HCCIEAOBAaHMS XHMHUYECKUX BELIECTB U
peakumii (OI1K-2);
— CIOCOOHOCTBIO MPOBOJUTH HAYYHBIE HCCIEAOBAHUSA 110 C(HOPMYIUPOBAHHON TEMAaTUKE U
H0JTy4aTh HOBBIC HAy4HBIC U MPHUKIaaHbIe pe3ynbrarsl ([1K-1);
— BJIJICHUEM HaBBIKAMH HCIIOJIb30BAHUSI COBPEMECHHOW ammapaTypbl MpPU IPOBEACHUH
Hay4HbIX uccienoBanuii (ITK-2);
— BJAJICHUEM CHCTEeMOH (DyHIaMEHTAIbHBIX XMMUYECKUX MOHSITUH M METOJOTOTHYECKUX
acIeKTOB XUMHH, hopMamu 1 MeToaMu HayuHoro no3Hanus (I1K-3);
— CIIOCOOHOCTBIO TPHMEHSTh OCHOBHBIC €CTECTBEHHOHAYUYHBIC 3aKOHBI MPU OOCYKICHUH
noJxydeHHbIX pe3yibpraToB ([1K-4);
— CIOCOOHOCTBIO MPHOOPETaTh HOBBIC 3HAHUS C MCIOJIb30BAHHEM COBPEMEHHBIX HAyYHBIX
METOJIOB M BJIQJICHUEC UMH Ha YPOBHE, HEOOXOIMMOM JUIsS PELICHUs 3a]ad, UMEHOIIUX
€CTECTBEHHOHAYYHOE  COJep)KaHHWE ¥  BO3HMKAIOIIMX  TIPH  BBIIOJHEHUH
npodeccuonanbubix Gynkuunit ([K-5);
— BJIAJICHUEM COBPEMEHHBIMH KOMITBIOTEPHBIMH TEXHOJOTHSAMH NpPU IUIAHUPOBAHUU
UCCJIEJOBAaHHM, MTOYYeHUH U 00padOTKe pe3ylbTaToOB HayYHBIX IKCIIEPUMEHTOB, cOOpe,
00paboTKe, XpaHEHHH, IIPEACTABICHUN U niepeiade HayuHoi nnpopmaimn (I1K-6);
— TOTOBHOCTBIO NPEJCTABIATH MOJYYECHHBIE B UCCICIOBAHHUIX PE3YJbTAThl B BHJIE OTYETOB
Y Hay4HBIX IyOJIMKaIMid (CTEHIOBBIX JOKJIAI0B, pedepaToB U cTareil B IEPHOANIECKON
HayuHou neyarn) (ITK-7).
3namo:
- MOPSIOK OPraHW3alluH, TUIAHUPOBAHHS M IMPOBEICHUS HAYYHO-HCCIEIOBATEILCKUX PadOT C
UCIIOJIb30BaHUEM TOCIIETHUX HAYYHO-TEXHUYECKUX JOCTH)KEHHI B TAHHOM 00J1acTy;
- TEOPETUYECKUE OCHOBBI CHHTE3a OPraHUYECKMX COCAMHCHHMH W MPUMEHSATh ITHU 3HAHUS Ha
NPaKTHKE;
- CBOMCTBAa XMMUYECKUX 3JICMEHTOB, COCIMHCHUI U MaTepPHAJIOB HA MX OCHOBE JUIS PEIICHHS
Hay4YHO-HCCIIE0BATEIbCKUX 3a/1ay;

Ymemo:
- OCYIIECTBIISATH MOKUCK, 00pabOTKY M aHaNINW3 Hay9HO-TEXHHMUYECKOH MH(pOpPMAIMH MO TpoduIIto
BBITIOJHSIEMOMN pabOThI, B TOM YHCIIC C IPUMECHEHHEM COBPEMEHHBIX TEXHOJIOTHIA,
- paboTaTb Ha COBPEMEHHBIX TNpHOOpax, OpPraHW30BHIBATH MPOBEACHHUE HKCIIEPHMEHTOB
UCTIBITAaHHI, IPOBOJIUTH KX 00PaOOTKY U aHATU3UPOBATH PE3yJIbTAThI,
- TPUMEHSTh TEOPETHYECKHUE 3HAHUs, IOJy4CHHBIE INPH W3YyYEHUH €CTECTBEHHO-HAYYHBIX
JMCITUTLINH JIJTSl aHAJTN3a SKCIIEPUMEHTATBHBIX TAHHBIX;

Bnaodemu:
- CMOCOOHOCTBIO pelllaTh MOCTABJICHHBIC 3a/1a4M, UCIOJb3Ys YMEHHS U HABBIKM B OpPraHHU3aIllUH
Hay4YHO-HMCCIIE0BATEIbCKUX U TEXHOJIOTHYECKUX PadoT;
- CMOCOOHOCTBIO M3y4YaTh HAYYHO-TEXHHUYECKYIO MH(POPMAIUIO, OTCUECTBEHHBIH U 3apyOeKHBIH
OIIBIT 110 TEMATUKE UCCIIETOBAHUSL.

3. Kparkoe coaep:xaHue TUCUMILIHHBI

B nporiecce ocBoeHUS TUCHUTUIMHBI 00YUYAIOIIUICS JOJDKEH OATOTOBUTH U TIPEICTABUTD
K 3alUTe Hay4yHO-uccienoBarenbckyto padory (HUP), BbImoaHeHHYIO HA COBPEMEHHOM YpOBHE
pa3BUTUSl HAyKW M TEXHHKH M COOTBETCTBYIOIIYIO BBIODAHHOMY HAlpPaBJICHHIO TIOATOTOBKH H
nporpaMme oOyudeHusl.
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B npencraBnennoi k 3amure HUP nomkHBl MOMYy4YUTh pa3BUTHE 3HAHUS UM HABBIKW,
MOJIYYCHHBIE OOYYaIOMUMCSI TPU OCBOCHUHM TPOTPaMMbl CIEIUATUTETa, B TOM YHCIE MpHU
U3Y4YEHUU CleNUaIbHbIX aucuuiuinH. Ilpeacrasnennas k 3ammre HUP nomxna conmepxkars

OCHOBHBIE TEOPETUYECKUE TIOJIOKEHUS, OSKCIEPUMEHTAIbHbIE pPE3yJabTaThl, MPAKTHUECKUE
JOCTHIKEHUS ¥ BBIBOJBI IO paboTe.
4, O0bpeM TUCHUILINHDI
Brjabt yuebnoii padorsi B 3aueTHBIX B akangewm.
eTMHHIAX yacax
O0mass TPyA0eMKOCTh JHCHUILIUHBI 110 24 864
y4eOHOMY ILIAHY
AyIuTOpHBIE 3aHATHS 11,5 415,6
CamocTosTenpHas pabora 12,5 448,4
Buj nTOroBoro KOHTpoJIs: 3a4eT - -
3 cemecTp
OO01mast TpPyI0€MKOCTh B CEMECTPE 1 36
KonrakTtHas padora (KP): 0,44 16
KonraktHas paboTa ¢ mpenojaBareneM 0,44 16
CamocrosrenbHas pabora (CP): 0,66 20
CaMocCTOATEIbHOE OCBOEHUE 3HAHUM, YMEHHH U
0,66 20
HaBBIKOB 10 nporpamme HUP
Bun xoHTpOIS: 3aueT - -
4 cemectp
O061ast TpPyA0EMKOCTh B CEMECTpE 1 36
KonTakTtHas pabora (KP): 0,44 16
KoHTtakTHas paboTa ¢ nmpernogaBaTeiemM 0,44 16
CamocrosrenpHas padora (CP): 0,66 20
CamocTosiTeIbHOE OCBOECHUE 3HAHUM, YMEHUU U
0,66 20
HaBBIKOB 110 nIporpamme HUP
Bun xoHTpoOIs: 3aueT - -
5 ceMecTp
OO0mas TpyA0€MKOCTh JUCITUTUIMHBI TT0 y4EOHOMY 2 79
TUTaHY
Konrakrnas pabora (KP): 0,88 32
KonTakTHas paboTa ¢ mpenoaBarenem 0,88 32
CamocrositenpHas pabora (CP): 1,11 40
CaMoCTOATEIPHOE OCBOEHUE 3HAHUM, YMEHMU U
1,11 40
HaBBIKOB 110 nTporpamme HUP
Bun xoHTpoOINs: 3aueT - -
6 cemecTp
OO01mas Tpy10eMKOCTh B CEMECTPE 3 108
KonTakTtHas pabora (KP): 1,23 48
KonTakTHas paboTa ¢ mpernogaBareiem 1,23 48
CamocTtosrenbHas pabora (CP): 1,67 60
CamocTrosiTeIbHOE OCBOCHHE 3HAHUM, YMEHUW WU
1,67 60
HaBBIKOB 110 porpamme HUP
Bun koHTpOIA: 3a4€T - -
7 ceMecTp
OO01mas TpyA0eMKOCTh B CEMECTpE 2 108
Konraktnas pabora (KP): 2,22 80
KonTakTHas paboTa ¢ mpemnoaBareinem 2,22 80
CamocrosrenpHas padora (CP): 0,78 28
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CaMOCTOSITETbHOE OCBOCHUE 3HAHWUW, YMEHHU M

HaBBIKOB 110 nporpamme HUP 0,78 28
Buj xoHTposs: 3auet - -
8 cemecTp
OO011ast TpyA0EMKOCTh B CEMECTPE 4 144
Konrakrtnas pabora (KP): 2,67 96
KonrtakTHas paboTa ¢ nmpernojaBaTeiemM 2,67 96
CamocrositenbHas padora (CP): 1,33 48
CaMoCTOATEIbHOE OCBOEHUE 3HAHUM, YMEHUM U
HaBBIKOB I10 1,33 48
nporpamme HUP
Bun xonTposns: 3auét - -
9 cemectp
OO011as TpyA0EMKOCTh B CEMECTPE 6 216
Konrakrtnas pabora (KP): 3 108
KonraktHas paboTa ¢ mpenojaBareneM 3 108
CamocrosrenbHas pabora (CP): 3 108
CaMoCTOATEIbHOE OCBOEHUE 3HAHUM, YMEHHH U
3 108
HaBBIKOB 10 nporpamme HUP
Bun xoHTpOIS: 3a4€T - -
Cemectp A
OO01mast TpPyA0€MKOCTh B CEMECTPE 5 180
KonrakTtHas padora (KP): 2,5 90
KoHTtakTHas paboTa ¢ nmpernogaBaTeiemM 25 90
CamocrosrenpHas padora (CP): 1,5 54
CamocTosiTeIbHOE OCBOECHUE 3HAHUM, YMEHUU U 15 54
HaBBIKOB 110 nIporpamme HUP ’
Bun konTpons: 3a4ér - -
Buasl yueoHoii pa6oTnl B sauernbix B acrp.

eTMHHUIAX yacax
Oonras TPYA0E€MKOCTh TUCIUIIINHEI no
y4eOHOMY ILIAHY 24 S
AynUTOpHBIE 3aHATHUS 11,5 311,7
CamocTtosTenbpHas paboTta 12,5 336,3
Bu uToroBoro KOHTpOJIs: 3a4eT - -
3 cemecTp
OO011ast TpyA0€MKOCTh B CEMECTPE 1 27
KonTakrtHas pabora (KP): 0,44 12
KonrtakTHas paboTa ¢ npenojaBareneM 0,44 12
CamocrosrenpHas padora (CP): 0,66 15
CaMoCTOATEIbHOE OCBOEHUE 3HAHWM, YMEHUH H 066 15
HaBBIKOB 110 nTporpamme HUP ’
Bun konTpons: 3auer - -
4 cemectp
OO01mas TpyA0eMKOCTh B CEMECTPE 1 27
KonTakTtHas pabora (KP): 0,44 12
KonrtakTHas paboTa ¢ nmpernogaBaTeiemM 0,44 12
CamocrosrenbHas padora (CP): 0,66 15
CaMocTosATEIbHOE OCBOEHHE 3HAHWM, yMEHUH H 0,66 15

HaBBIKOB 110 nporpamme HUP
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Bupg koHTpOs: 3aueT

5 ceMecTp

OO6mas TpyAOEeMKOCTh IUCHUIUIMHBI 1O y4eOHOMY

2 54

TUIaHy
KonrakTtHas pabora (KP): 0,88 24
KonraktHas paboTa ¢ npenogaBareiem 0,88 24
CamocrositenbHas pabora (CP): 1,11 30
CamocTosITeTbHOE OCBOCHHE 3HAHUM, YMEHUU U

1,11 30
HaBBIKOB 110 nIporpamme HNUP
Bun xoHTposs: 3auet - -
6 cemecTp
OO011as TpyA0EMKOCTh B CEMECTPE 3 81
Konrakrtnas pabora (KP): 1,23 36
KonrtakTHas paboTa ¢ mpernojgaBareiem 1,23 36
CamocrositenbHas pabora (CP): 1,67 45
CaMocTOATEIbHOE OCBOEHUE 3HAHWM, YMEHUH H

1,67 45
HaBBIKOB 10 nporpamme HUP
Bun xoHTpOIS: 3a4€T - -
'] ceMecTp
OO0m1ast TpyA0EMKOCTh B CEMECTPE 2 81
KonrakTtHas padora (KP): 2,22 36
KonraktHas paboTa ¢ mpenojaBareneM 2,22 36
CamocrosrenpHas padora (CP): 0,78 45
CamocTosiTeTbHOE OCBOCHHUE 3HAHUM, YMEHUU U 078 45
HaBBIKOB 110 nIporpamme HNUP ’
Bun xoHTpos: 3aueT - -
8 cemecTp
O061as TpPyA0EMKOCTh B CEMECTpe 4 108
KonrakTtHas pabora (KP): 2,67 72
KonrtakTHas paboTa ¢ nmpernojaBaTeiem 2,67 72
CamocrosrenbHas pabora (CP): 1,33 36
CaMocTosATEIbHOE OCBOEHHE 3HAHWM, yMEHUH H
HaBEIKOB 10 1,33 36
nporpamme HUP
Bup koHTpONA: 3a4€T - -
9 cemectp
O01mas TpPyA0EMKOCTh B CEMECTpe 6 162
Konrakrnas pabora (KP): 3 81
KonrakTHas paboTa ¢ mpenojaBareneM 3 81
CamocTtosrenbHas pabora (CP): 3 81
CaMocToATEIbHOE OCBOEHHE 3HAHWM, yMEHUH H

3 81

HaBBIKOB 110 nporpamme HUP
Bun koHTpONIS: 3a4€T - -
Cemectp A
OO01mast TpPyA0eMKOCTh B CEMECTPE 5 180
Konraktnas pabora (KP): 2,5 67,5
KonrakTHas paboTa ¢ npenojaBareieM 2,5 67,5
CamoctosrenpHas padora (CP): 1,5 40,5
CaMoCTOATEIPHOE OCBOEHUE 3HAHWM, YMEHUH H 15 405

HaBBIKOB 110 nTporpamme HUP

Bun koHTpOIA: 3a4€T
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Baok 3. 'ocynapcTBeHHasi MTOrOBasi aTTecTalus
AHHOTanus rocygapcrseHnoi urorosoi arrecranuu (b3.5.1)

[{enn rocynapcTBEHHOW UTOTOBOM aTTECTALlUU:

Ilenbro rocyaapCcTBEHHOM MTOrOBOH aTTecTalM SBISETCA OOBbEKTUBHAS OLIEHKA YPOBHS
Cc()OPMUPOBAHHOCTH  OOIIEKYJIBTYPHBIX, O00MENPOo(hecCHOHANBHBIX H  TPO(HECCUOHATBLHBIX
KOMIIETEHIIMH BBIYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTH K BBIIIOJHEHHIO NPO(ECCHOHAIBHBIX
3azad.

3ajaun  TOCYAApCTBEHHOM HWTOrOBOM arTecTaliM — YCTAaHOBJIIEHHWE COOTBETCTBHS
COJIEp)KaHusl, YpOBHS M KadecTBa IOATOTOBKM BbIMyCKHHKa TpedoBanusm @OI'OC BO;
MOTHUBAIMs BBITYCKHUKOB Ha JajbHeWIee MOBBILICHUE YPOBHSA KOMIETEHTHOCTH B M30paHHOMN
cdepe npodeccuOHATBHON JESITeIBbHOCTH Ha OCHOBE YIIIYOJCHUS W PACIIMpPEHUs MOTYYEHHBIX
3HaHUM M HaBBIKOB IIyT€M NPOJOJDKEHHs I103HABATEIbHOM JESITENbHOCTH B  cdepe
IIPAKTUYECKOr0 IPUMEHEHHUS] 3HAHUN U KOMIIETCHLIUM.

B pesynabrare npoXoKIEHHS TOCYJapCTBEHHOH HTOTrOBOW aTTECTalMM CHEIHAIHCT
JIOJIKEH:

Ob6nagath cneayouMe 00ImeKyIbTypHbIMU KomneTeHuusiMu (OK):

—  CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIUICHUIO, aHaIu3y, cuHTe3y (OK-1);

— CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI (MIOCOQCKUX 3HAHUK i (OPMHPOBAHUS
MupoBo33peHueckoi mosuimu (OK-2);

— CIOCOOHOCTBIO aHAJIM3UPOBAaTh OCHOBHBIE ATalbl U 3aKOHOMEPHOCTH HCTOPHUYECKOIO
pa3BuTHs 001IecTBa I POopMUpOBaHuUs rpaxaanckoi nosumuu (OK-3);

— CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI 3KOHOMMYECKMX 3HAaHMH B pa3iMyHbIX cdepax
xusnenestensaoctu (OK-4);

— CIOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI IPABOBBIX 3HAHWH B PpasiIMYHBIX cdepax
xu3HenesrensHoctu (OK-5);

— TOTOBHOCTBbIO JI€HICTBOBaTh B HECTaHIAPTHBIX CHUTYalUsAX, HECTH COLHUAIBHYIO H
ITUYECKYIO OTBETCTBEHHOCTH 3a npuHsThIe pemenus (OK-6);

— TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEalM3allu{, HCIOIb30BAaHUIO TBOPYECKOIO
noreniuana (OK-7);

— CIIOCOOHOCTBIO HCHOJB30BATH METOABI M CPeACTBa (U3UYECKOM KyJIbTYPHI JUIS
o0ecrieueH s TIOTHOIIEHHOM ColMabHO# 1 npodeccuonansHoi nestenbHocTr (OK-8);

— CIIOCOOHOCTBIO MCHOJb30BaTh MPUEMBl OKa3aHMs MEPBOM MOMOIIM, METO/bI 3allUTHl B
YCIOBHSIX Upe3BbIyaiiHbIX cutyaruii (OK-9).

O6manate cneayromumu odienpodeccruonansubiMu komiereHnusimu (OI1K):

— CIIOCOOHOCTBIO BOCHPHUHUMATh, pa3BUBaThb U HCIOJIb30BAaTh TEOPETUYECKUE OCHOBBI
TPaJUIIMOHHBIX U HOBBIX pa3leiioB XMMHUHU INPU pEIIEHUU Npo(ecCHOHAIBHBIX 3a/1ad
(OIIK-1);

— BIAQJEHUEM  HaBbIKAMM  XMMHUYECKOTO  OKCIIEPUMEHTa,  CHUHTETUYECKUMH U
AQHAJTUTUYECKUMHM METOJaMHU TIOJIyYeHHMs] M MCCIEJOBAaHUS XUMHMUYECKUX BELIECTB U
peakiuii (OI1K-2);

— CIIOCOOHOCTBIO HCIIOJIb30BaTh TEOPETUYECKHE OCHOBBI (DYHJIAMEHTAIbHBIX Ppa3/IesioB
MaTeMaTuKu 1 GU3UKH B ipodeccronanbroi aestenbroctu (OITK-3);

— CIOCOOHOCTBIO pemarh 3aJayd  NpodecCHOHANbHOW JEeSTeIbHOCTM Ha OCHOBE
nH(popMallMOHHON U 6uOIHorpaduueckoil KyabTyphl C IPUMEHEHHEM MH(GOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH M BBIYMCIUTEIBHBIX CPEJICTB C YYETOM OCHOBHBIX
TpeboBanuii nudopMaronHoi 6e3onacuoctu (OIMK-4);

— CIIOCOOHOCTBIO K MOHUCKY, 00paboTKe, aHaIN3y Hay4dHOU MHpopManuu U GOpMyIHPOBKE
Ha MX OCHOBE BBIBOJIOB M mpetokenuit (OITK-5);
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— BIAJEHUEM HOPMaMU TEXHUKH O€30MaCHOCTH U YMEHHEM pealli30BaTh WX B
71ab0paTOPHBIX U TeXHOMorndeckux ycmopusx (OITK-6);

— TOTOBHOCTHIO K KOMMYHHUKAIlMM B YCTHOW W THUChMEHHOW (opmax Ha pPYCCKOM U
WHOCTPAaHHOM SI3bIKaX JIJIS pelieHus 3a1au mpodeccuoHanbHoi aestenbaoctu (OIMK-7);

— TOTOBHOCTBIO PYKOBOJUTH KOJUIGKTHBOM B cdepe cBoell mpodeccHoHatbHON
NESITeIIbHOCTH, TOJIEPAHTHO BOCIPUHUMATh colLlMaJIbHBIE, STHUYECKHE,
KoH(eccroHanbHbIC U KyJIbTypHbIE pasinuus (OI1K-8).

O6manate cneayromumu npodeccnonanbHbIMU kKomiereHnusiMu (11K):

— CIOCOOHOCTBIO MPOBOJUTH HAYYHBIE HCCIICIOBAaHUS 110 CHOPMYIMPOBAHHON TEMaTHUKE U
10JIy4aTh HOBBIC HAay4YHbIC M MPHUKIaAHbIC pe3yabTarhl (ITK-1);

— BJIaJICHUEM HAaBBIKAMH HCIIOJIB30BAaHUS COBPEMEHHOW ammapaTrypbl HpH MPOBEACHUU
Hay4HbIX ucciaenoBanuii (ITK-2);

— BJIAJICHUEM CHCTEMOH (YHIAMEHTAIBHBIX XUMHUYECKUX TOHATUHA M METOHOJIOTHYCCKHIX
acIeKToB XUMUH, hopMamu U MeTo1aMu HayuHoro rno3Hanus (I[TK-3);

— CrIocOOHOCTBbIO NMPUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI MPU 00CYKIIEHUU
noJydeHHbIX pe3yibpraToB ([1K-4);

— CcrmocOOHOCTBIO MPUOOPETaTh HOBBIE 3HAHUS C HCIIOIb30BAHHEM COBPEMEHHBIX HAyYHBIX
METOJIOB M BJIaJICHUE UMH Ha YPOBHE, HEOOXOIUMOM [JIsl PELICHHS 3a]lady, UMEIOIIUX
€CTECTBEHHOHAYYHOE coJiepKaHue u BO3HUKAFOIIIHAX npu BBITIOJTHCHUH
npodeccronanpubix Gynkuuit (IK-5);

— BIJIAJICHUEM COBPEMCHHBIMH KOMIIBIOTEPHBIMH TEXHOJOTHUSMH TP TUIAHUPOBAHUU
WCCJICIOBAHMM, TIOJTy4eHUU B 00paboTKe pe3yIbTaTOB HAyYHBIX 3KCIIEPUMEHTOB, cOOpeE,
00paboTKe, XpaHEHHH, IPEACTABICHUN | Niepeaue HayuHoi unpopmaiuu (ITK-6);

— TOTOBHOCTBIO MPEACTABIATH IMOJTYICHHBIC B HCCIEAOBAHUSX PE3YJbTAThI B BHJIC OTYCTOB
Y HAYYHBIX IMyOJUKaUi (CTEHIOBBIX JIOKIANIOB, peepaToB U CTaTeH B MEPUOIUICCKOM
HayuHoi nevyatu) (ITK-7);

— BIJIAJICHUEM OCHOBHBIMH XHMHYCCKHMH, (PU3UYCCKHMH W TEXHHUYSCKUMHU aCIEeKTaMu
XUMHUYECKOTO TPOMBIIUICHHOTO TMPOW3BOJCTBA C YYETOM CHIPHEBBIX M DHEPIETHUECKUX
3arpat (ITK-8);

— BIJIcHUEM O0a30BBIMH TOHATHSIMH JKOJIOTHYECKON XHMHH, METOJaMH Oe301acHOTO
oOpaleHuss ¢ XUMHYECKUMH MaTepHallaMd C y4eTOM HX (PU3NYCCKUX M XHUMHUYECKUX
CBOMCTB, CIIOCOOHOCTBIO MTPOBOIMTH OIICHKY BO3MOXHBIX prucKoB (ITK-9).

B pe3ynbrare nmpoxoxaeHus TOCyIapCTBEHHONH UTOTOBOM aTTeCTAIlUU CTYICHT JOKCH:

3nams:
- TIOPSOK OPTaHM3AINH, IUIAHUPOBAHUS W TPOBEICHUS HAYYHO-UCCIICOBATEILCKUX PaboT ¢
MCIOJIb30BaHUEM TOCTIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUI B TaHHOM 001acTH;
- (pU3UKO-XUMUYECKHE OCHOBBI CHHTE3a OWOJIOTMYECKH aKTHUBHBIX BEIIECTB, JICKAPCTBEHHBIX
MpenapaToB U MPUMEHSTH 3TH 3HAHHS HA MTPAKTHKE;
- OCHOBHBIC TPEOOBaHUS K TMPEICTABICHUIO PE3yJbTATOB MPOBEJICHHOTO MCCIICIOBAHUS B BUJIC
HAy4YHOTO OTYETa, CTaThU WM JJOKJIAJa;

Ymemy:
- CaMOCTOSITENIbHO BBIABIATH TEPCIEKTUBHBIE HAIPABJICHUS HAyYHBIX HCCIEIOBaHUM,
00OCHOBBIBAaTh AKTyaJbHOCTh, TCOPCTHUYECKYI0 M MPAKTUYCCKYIO 3HAYUMOCTH IPOOJIEMEI,
MPOBOAWTH JKCIEPUMEHTAIbHBIE HCCIECIOBAaHUS, aHAIM3HPOBATh W  HUHTEPIPETUPOBATH
MOJTyYEHHBIC PE3YJIbTATHL;
- OCYIIECTBISTH IMOMUCK, 00pabOTKYy W aHajdn3 HAay4YHO-TEXHUYECKOW HH(POpPMAIUU MO0 TeMe
BBITIOJTHSAEMOM pabOTHI, B TOM YHCJIE ¢ TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA,
- paboTaTh Ha COBpPEMEHHBIX NPUOOpaxX, OPraHW30BHIBATH MPOBEICHUE HKCIIEPHUMEHTOB H
UCIIBITAHUH, IIPOBOIUTEH KX 00PaOOTKY U aHAIM3UPOBATH PE3YIIbTATHI,

Braoemy:
- METOAOJIOTMEH M  METOAMKOW MPOBEACHUS HAYYHBIX HCCICIOBAHUM; HaBBIKAMU
CaMOCTOSITENIbHON HAYYHOU U MCCIIE0BATEIbCKOM PaboThI;
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- HaBBIKAMH PaOOTHI B KOJUIEKTHBE, IUIAHUPOBATh U OPTaHW30BHIBATh KOJUICKTUBHBIE HAyYHBIC
HCCJIEI0BAHMS; OBJIAJIEBATh COBPEMEHHBIMA METOIAMH UCCIIEIOBAHMS U aHAJIN3a MTOCTaBIEHHBIX
npo0Jem;

- CIIOCOOHOCTBIO pelIaTh MOCTAaBJICHHbIE 33/1a4H, UCMOJIb3ysl YMEHHUS U HAaBBIKU B OpraHHU3aINH
HAYYHO-HUCCIIEIOBATEIIbCKUX M TEXHOJIOTHYECKUX PadoT.

3. KpaTkoe conepxaHue rocy1apCTBEHHOW UTOTOBOM aTTeCTalluu

['ocynapcrBennas urorosas arrectauus B opme 3amutel BKP npoxonut B 10 cemectpe
Ha 0a3e 3HAHWM, MOJYYCHHBIX CTYJACHTAMHU NpH M3ydyeHUU AUCHUIUIMH HanpasieHus 04.05.01
OyHIaMEHTAJIbHAS U IPUKIIAJIHAS XUMUS.

['ocynapctBeHHass UWTOroBas arTecTalys CIEHUAIWCTOB — 3alllUTa BBITYCKHOM
KBAJTM(UKAIMOHHON pabOThl MPOBOAMUTCS TOCYNAPCTBEHHOW HK3aMEHALMOHHOM KOMHCCUEH
(I'3K).

KonTponb 3HaHuii oOy4arommxcs, noinydeHHbIX npu ocsoeHuu OOII, ocymecTBisercs
nyrem mnpoBeaeHus 3amutbhl BKP u npucBoenus kBamupuxanuu «Xumuk. [IpenomaBarens
XUMHUN.

3amura BKP sBusercs o06s3arenbHONM MpoOLEAYpOH HTOTOBOM TOCYAapCTBEHHOM
aTTeCTallud CTYACHTOB BBICIIMX YY€OHBIX 3aBEACHMI, 3aBEpIIAOIIUX OO0y4eHHE IO
HAIPAaBIEHUIO MOATOTOBKH crierranuTeTa. OHa MPOBOIUTCS MyOIHMYHO HA OTKPBITOM 3aceaHUuu
['OK cormacHO yTBEp)KIECHHOMY JOeKaHATOM TpaduKy, Ha KOTOPOM MOTYT IPUCYTCTBOBATh BCE
JKenarouue.

Marepuansl, IpeaCTaBIsIEMbIE K 3alUTE:

BBIMYCKHAs KBalu(uUKalMoOHHAs pabora (MOSICHUTENbHAs 3amucKa); 3aJaHue Ha
BoinonHeHue BKP; ot3eiB pykoBogutens BKP; peuensus na BKP; npesentanus (paznaTouHsbliii
MaTepuai), HOAMUCaHHAs PYKOBOJIUTEIEM; JOKIA].

B 3amaun 'OK BXomsT BBISBICHHE MOJITOTOBICHHOCTH CTYACHTA K MpodeccrnoHaIBHON
JIEATEIbHOCTH U MPUHATHE PEUIEHUSI O BO3MOKHOCTHU BbIAUYM €My JUILIIOMA.

Pemenne o npucyxaeHUM BBIMYCKHUKY KBaIU(UKALWUM CHELMATUCTa NIPUHUMAETCS Ha
3aceganuu ['OK mpocThiM OONBUIMHCTBOM MPU OTKPHITOM T'OJIOCOBAHWHU UYJICHOB KOMHCCHU Ha
OCHOBAaHUHU pE3YJbTATOB MTOIOBBIX MCHbITAaHUN. Pe3ynpTaThl ONpeneNnsitoTcsl OLIEHKaMU
«OTIUYHOY, «XOPOIIO», «yAOBIETBOPUTEIBHOY, KHEYJOBIETBOPUTEIBHO.

OOyyaromuiics MMeeT MNpaBO MOJaTh B AaNe/UISIUOHHYI0 KOMHUCCHIO aleUIAlHI0 O
HapylIeHWH, @O0 €ro MHEHMIO, YCTaHOBJIEHHOW MpOLEAyphl  3aIUUTHl  BBITYCKHOM
KBaJIM(UKAIIMOHHOW paboThl. ANEUISIMS O HECOTJIACHM € pe3yJbTaTaMM 3alllUThl BBITYCKHOU
KBaJTM(DUKAIIMOHHOM pabOThl HE MPUHUMAETCS.

. B 3aueTHBIX B akaaem.
Bup yueOHoit padoThbl
eIMHHII. yacax
O0mas TpyA0EMKOCTh JMCHHILIMHBI 110 Y4eOHOMY ILIAHY 9 324
CamocrosiTenbpHas pabora 9 324
Bun konTposns: 3amura BKP - -
. B 3a4yeTHBIX B actp.
Bup y4yeoHoii padoThI P
eIMHHII. yacax
O0mas TpyA0eMKOCTh JHCIHUIIIMHBI 110 Y4eOHOMY ILIAHY 9 243
CamocrosiTenpHas pabora 9 243
Bun konTposnst: 3amura BKP - -

4.7.@aKkyaIbTATHUBBI
«['paxnanckas 3amura B ype3BblyaiiHbIX cutyanusax» (OTH.B.01)
Heap AUCHUMIVIMHBI - TIOATOTOBUTH CTYAEHTA K OCMBICICHHBIM NPaKTHYECKUM
JNEHCTBUSAM IO 00ECNeYeHHIO CBOEl 0e30MacHOCTH M 3allluThl B YCIOBUSX BO3HUKHOBEHUS
YpE3BbIYAWNHON CUTYyAL[UU IPUPOAHOT0, TEXHOTE€HHOI'O U BOEHHOI'O XapaKTepa.
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B pesymbraTe M3ydeHUs IUCHMIUIMHBI OOYYAlOIIMKCSA IO TNPOrpaMMe CIeHUaTUTeTa
JTOJIKEH:

OO6nanaTh caeIyrOMUMI KOMIIETCHIUSAMU:

— TOTOBHOCTBIO JEHCTBOBATh B HECTAHJAPTHBIX CUTYallUSX, HECTH COLHUAIBHYI0 U
ITUYECKYI0 OTBETCTBEHHOCTS 3a npuHsThie peuienus (OK-6);

— CIOCOOHOCTBIO HCMOJIB30BaTh MPUEMBl OKa3aHUS MEPBOM MOMOIIHM, METOAbI 3alIUThl B
YCIOBHSX upe3BblYaiiHbIx curyaruii (OK-9);

— BIaJeHUEM O0a30BbBIMHU TMOHSATHSAMU SKOJIOTMYECKOH XHMHH, METOJaMH Oe30IacHOro
oOpalieHnss ¢ XUMHUYECKUMH MaTepHajaMid C Y4eTOM HMX (PU3MYECKMX W XUMHYECKHX
CBOMCTB, CIIOCOOHOCTBIO MTPOBOIMTH OIICHKY BO3MOXHBIX puckoB (ITK-9).
3uams:

- XapaKTEPUCTUKU MPUPOIAHBIX OEJICTBUIN, TEXHOTEHHBIX aBapuil U KatacTpod Ha pajaualvoOHHO-,
XUMHUYECKH U OMOJIOTHYECKH OMACHBIX 00BEKTaX, Mopakaronue GakTophl IPYTUX OMACHOCTEH;

- OCHOBBI BO3JICHCTBHUS OMNAaCHBIX (DaKTOPOB YpPE3BBIYANHBIX CHUTyalluii Ha 4YeJoBeKa H
IPUPOJIHYIO CPEY, AOIYCTUMBbIE NPEEIIbHbIE KPUTEPUHM HEFaTUBHOI'O BO3JEHCTBUS;

- Mepbl 0e€30MacHOTO TMOBEACHHUS TpU MNpeObIBaHUM B palloHax (30HaX) MOXKapoB,
PaAMOAaKTUBHOIO, XUMUYECKOTO U OMOJIOTUYECKOIO 3arpsi3HEHUS;

- cmoco0bl W CpeICTBAa 3allUThl 4YeJIOBeKa OT BO3JACHCTBHUS MOpaXKarommx (HakTopoB
Ype3BbIYAITHBIX CUTYAIMI IPUPOIHOr0, TEXHOT€HHOIO U BOEHHOT'O XapaKTepa.

Ymemn:

- HCII0JIb30BaTh CPEJCTBA 3aLUThl OPraHOB JIbIXaHUS U KOKU, MEAUIIMHCKHE JIJISl CaMO3allUThl U
OKa3aHUs MTOMOIIH IPYTHM JIFOJISIM;

- IPUMEHSTHh NEPBUYHBIE CPEJCTBA IMOXKAPOTYIICHUsS Ul JIOKAJIU3alUUMU U TYLIEHHUS IOXkapa,
BO3HUKIILIETO B ayTUTOPUH (J1aboparopun);

- OKa3plBaTb ceOe M JPYrMM IOCTPaJaBIIUM MEIUIMHCKYIO IOMOLIb C MHCIOJIb30BAaHUEM
TaOeNbHBIX U MOAPYYHBIX METUIIMTHCKUX CPE/ICTB.

Braoemy:

- npuéMamMH MPOBEACHUS YACTUYHOM CaHUTApHON 0OpabOTKH MpHU BBIXOJE U3 paiioHa (30HBI)
PaAMOaKTUBHOIO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHUS (3apaKeHus ),
- crioco0aMH U TEXHOJIOTHSIMU 3aLIUThI B YPE3BbIUANHBIX CUTYAIHIX.

Kparkoe cogep:kanue 1uCHUIINHBI.

OnacHoctu mnpupoaHoro xapakrtepa. CruxuiiHple O€ICTBHS, SBJIEHUS MPUPOJIBI
pa3pyLIUTENbHON CHIIbI - 3eMJIETPSICEHUs, HaBOJAHEHHUS, CEJIE€BbIE MOTOKU, OMOJI3HU, CHEXKHBIC
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbl, 3aCyXH, yparaHsl, OypH, MOKaphbl.

OnacHOCTH TEXHOT€HHOT'O XapakTepa. ABapuM M KaTacTpodbl Ha paJUallMOHHO OMIACHOM
00BEKTE, XUMHUYECKH OMACHOM OOBEKTE, OMOJOTHMUECKHM OMacHOM OOBEKTE; Ha TPaHCHOPTE
(>kene3HOIOPO’)KHOM, aBTOMOOMJIBHOM, PEYHOM, aBHALlMOHHOM); Ha THAPOCOOPYKEHHUSAX; Ha
KOMMYHAJIbHBIX CUCTEMaX >KU3HEOOecreueHusl.

OnacHocTH BOEHHOro Xapakrtepa. I[IpuMeHeHHE OpyKHsS MacCOBOTO IMOPAXKEHUS
(A1epHOrO, XUMMYECKOrO, OHOJIOIMYECKOro), OOBIYHBIX CPEICTB C  3aXHUraTeJIbHbIM
HAIllOJJHEHUEM, HOBBIX BHUJOB OpPYXHsS. 30HBI 3apa’K€HUS OT CPEIACTB MOPAXKEHUS U HUX
BO3/ICIICTBUE HAa HACEJIEHNUE U OKPYKAIOLLYIO IPUPOIHYIO CPENLY.

[locxapHast 0e€30MacHOCTb — COCTOSIHHME 3alllMIIEHHOCTH HaceJIeHUs, HMYIIeCTBa,
olmiecTBa M rocygapcTBa OT moxapoB. [lokapHas oOHacHOCTh (MPUYMHBI BO3HUKHOBEHHUS
MOKapoB B 3JaHUsX, JIeCHble mokapbl). Jlokamusauus u TymeHue mnoxapoB. I[Ipocreiinmiue
TEeXHUYECKHe cpeacTBa noxaporymenus (oruerymurenu OIT -8, OY-2) u npaBuia noib30BaHUs
UMH.

Komruiekc meponpusTuii rpakJaHCKOM 3aIIUThl HACETIEHUS.

Onosemienue 1 UHGOpMHUpPOBaHUE HaceldeHHs 00 omacHocTu. llpuHATHE HaceneHuEM
curHainoB omnosemeHusa («Baumanue Bcem!», «BosnymHas TpeBoray, «PannannonHas
OTMaCHOCThY», «XHUMHUUYECKasi TpeBoray, «OTOOW OMacHOCTH») W TOPSIAOK JEHCTBHS IO HUM.
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OBakyalus HaceleHHs M3 30Hbl OMacHOCTH. CrnocoObl 3BaKyallun OKCTPEHHas 3BaKyalMs
CTYJIEHTOB W3 ayJUTOPHUHU NP BOBHUKHOBEHUH I10XKapa.

CpenctBa uHIUBUAYATBHOM 3amuThl opraHoB Asixanus (I'T1-7, T'TI-7B, I'TI-9, P-2, V-2K,
PITA-1, PIIT-67M, PY-60M, «®enuxcy, I'JI3K, AT, ATIT-3, [13V-K, UIl-4M, UII-5, UII-6,
KUII-8), xoxwu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauIIMHCKIE CPEACTBA 3ALUTHI .

CpencTBa KOJUIEKTUBHOM 3aliuThl HaceneHus. Ha3HaueHue, 3amiuTHbBIE CBOMCTBA
yoexum. IlporuBopanuanmonnsie ykpbiTus (IIPY, mnoasemHble memexonHble NEPEXO/bl,
3arnyOJieHHbIE CTAHLMW METPOINOJMTEHA), MPOCTeillne YKPBITUA (TpaHILed, OKOIIbI,
nepeKpoIThie menn). [IpaBuia 3anaTus yoexkwuia.

OkazaHue mepBOM MEIMLUMHCKOM MOMOLIM IIPU OKOraX, PAaHEHUsX, 3apaKCHUsX.
[IpoBeneHne YaCTHYHOW CAaHUTAPHON O0OPaOOTKM KOXKHBIX MOKPOBOB YEJIOBEKAa MPHU BBIXOJE U3
30H pPaJOaKTHUBHOIO, XMUMHUYECKOTO M OHOJOTHYECKOrO 3apakKeHWs (3arpsi3HEHHs), U3 30H
MO>KapOB.

JIukBUaMsl TOCIAEACTBUI 4Ype3BbIYAMHOW cUTyaluu. PaauanuoHHass M XuUMHUYecKas
pa3Beqka ouara MopakeHus (3apakeHus). ABapuiiHO-cracarenbHble paboThl. CrHernuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (I€3aKTHUBALMs, Jerazamus, Ae3uH(EKIus,
JIe3UHCEKIIUS

DKCTpeHHas »JBaKyalus €3 ayauTopuu (J1abopatopuu) B YCIOBUAX IOXKapa,
paauaMoOHHOT0, XUMUYECKOTO, OMOJIOTHYECKOTO 3arps3HEHUS TEPPUTOPUM C HCIIOIH30BAHUEM
npocreimx cpenacts 3amuThl («Denukcy, ['J[3K, nporusorasa I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHON JUCHHUIJIMHBI

Bup yueOHoii paboThI B 3a4eTHBIX eqMHNIIAX B akaaem. yacax
O01as TPYA10€eMKOCTb TN CIUNIITHHBI 1 36
KonrtakTtHas padota (KP): 0,45 16,2
Jlekuun 0,45 16,2
CamocTrosiTeJibHAas pa6oTa 0,55 19,8
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,55 19,8
By ©TOroBOro KOHTPOJIS: 3a4eT 3a4eT 3a4eT

Buj yue6Hoii padoThl B 3a4yeTHBIX eMHHIIAX B actp. yacax
O0mas TpyA0eMKOCTh JMCIHIIJIHHbI 1 27
KonTaktHas pabora (KP): 0,45 12,15
Jlexun 0,45 12,15
CamocTosiTeJibHAas pa6oTa 0,55 14,85
[ToaroToBKa K KOHTPOJBHBIM paboTam 0,55 14,85
Byt “'TOroBOro KOHTPOJIS: 3a4eT 3a4eT 3a4eT

«IlepeBoa Hay4YHO-TeXHHUYECKOIi JuTepaTypbl» (OT/1.B.02)

Heas aucuuMmInHbl — npuodOpeTeHre oOyyaromuMucs oO0Iel, KOMMYHUKATUBHOW U
npoecCHOHANBHOM KOMIIETEHIIUH, YpPOBEHb KOTOPBIX Ha OTAENbHBIX JTamnax A3bIKOBOM
HOJArOTOBKM MO3BOJISIET BBINOJIHATH Pa3iMyHble BHUbI MPO(ECCHOHAIBHO OPUEHTHPOBAHHOIO
IIEPEBO/IA B IPOU3BOICTBEHHON U HAYYHOU JESATENBHOCTH.

B pesynbraTe W3ydeHUs IUCHMIUIMHBI OOy4YalOMIMHCA MO TMporpaMMme CHelHaaIuTeTa
JIOJDKEH:

Ob6nanaTh ciaeyrOmUMH KOMIIETECHIUAMU:

— TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEAIU3ALNN, HCIONB30BAHUIO TBOPYECKOTO
norennuana (OK-7);
— TOTOBHOCTHIO K KOMMYHHUKALIUM B YCTHOW W MHUCBMEHHOW ¢opMax Ha PYCCKOM H

WHOCTPAHHOM SI3bIKaX JUIsl pelieHus 3a1a4 npodeccuonansroi aestenbaoctu (OITK-7);

150



— TOTOBHOCTBIO NPEACTABIATh MOITYYEHHBIE B UCCIEAOBAHUAX PE3YJIbTAThl B BUJIE OTYETOB
U Hay4HbBIX MyOJUKalUui (CTEHIOBBIX JTOKIAI0B, pedepaToB U cTaTell B MEPUOIUUECKON
HayuHo#t eyarn )(I1K-7).
3namo:

— OCHOBHBIE CIIOCOOBI JIOCTHKEHHSI SKBUBAJICHTHOCTH B IIEPEBOJIC;

— OCHOBHBIE IPUEMBI IIEPEBOJIA;

—  A3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMH SI3bIKA KaK CUCTEMBI;

— JI0CTaTO4YHOE€ JUIsl BBIIOJHEHUS IE€peBOJAa KOJMYECTBO JIEKCUYECKUX  EAMHHMIL,
¢dpazeosorn3MoB, B TOM YHCJIE COIMAJIBHBIX TEPMUHOB M JMHTBOCTPAHOBEIYECKHX
peanuid.

Ymemo:

— IPUMEHATHh OCHOBHBIE IPUEMBI IEPEBOJIA;

— OCYILIECTBJISATh NUCHBMEHHBIA TMEpPeBOJl C  COONIOJEHHUEM HOPM  JIEKCHYECKOH
HKBUBAJIEHTHOCTHU, COOIIOEHUEM I'PaMMaTUYECKNUX, CHHTAKCUUECKUX U CTUIIMCTUYECKUX
HOPM;

— 0(opMIIATH TEKCT NEPEBOA B KOMIIBIOTEPHOM TEKCTOBOM PEAKTOPE;

— OCYILIECTBJIATH NEPEeBOJ C COOJIOJEHHUEM HOPM JIEKCMYECKOM SKBUBAJIEHTHOCTH,
cOoOI0OICHUEM TPaMMaTHYECKUX, CHHTAKCUYECKUX M CTUIMCTHUYECKUX HOPM TEKCTa
MEepPEBO/IA U TEMIIOPAIbHBIX XapPAKTEPUCTUK UCXOJHOTO TEKCTA.

Braoemy:

— METOAMKOM MpearnepeBOJYeCKOro aHalu3a TEeKCTa, CIHOCOOCTBYIOLIEH TOYHOMY
BOCIIPUSITUIO UCXOJHOTO BbICKA3bIBAHNUS;

— METOJMKOW IOATOTOBKM K BBIMOJIHEHUIO TEPEBOJA, BKIIOYAs MOUCK HH(GOpMAIMH B
CIIPaBOYHOM, CIICLIUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;

— OCHOBaMH CHUCTEMBbI COKpPAILIEHHON NIEPEBOIYECKOMN 3alKMCH MPU BBIITOJIHEHUH MEPEBOJIA;

— OCHOBHOW MHOSA3BIYHON TEPMHUHOJIOTHUEN CIIELUATIBHOCTH,

— OCHOBaMH pedepupOBaHMs U aHHOTHPOBAHUS JINTEPATYPHI 110 CIICIUAIEHOCTH.

Kparkoe cogepskanue JUCHUIINHBI:

Beenenue. Ilpenmer u posib mepeBoja B COBPEMEHHOM oOIiecTBe. Pa3nuuHble BUABI

nepeBoja. 3a1a4yu U MECTO Kypca B MOATOTOBKE OakajilaBpa TEXHUKU U TEXHOJIOTHH.

Mooyns I:

1.1. CpaBHeHuEe TIOpsiKA CIIOB B aHIJIMMCKOM M PyCCKOM mpemiiokeHusix. [lepeBos mpocTtoro
IIOBECTBOBATENIBHOTO MPEIOKEHUS HACTOSIIET0, OYAYIIEro U MPOLIeIIIero BpeMeH .
OcoOeHHOCTH TepeBOa BOMPOCHUTEIBHBIX W OTPHULATEIbHBIX MPEAJIOKEHUN B PA3IUYHBIX
BpEMEHAX.
1.2 TlepeBon mpemioxenuit Bo BpemeHax Indefinite, Continuous. UreHue u nepeBoa mo teme
"Xumus".

Mooynwb 2.
2.1. IlepeBop nmpeiokeHuil Bo BpeMeHax rpynn Perfect, Perfect Continuous (yrBepauTtenbHsble,
BOIIPOCUTEIIbHBIE U OTpHUIaTeNbHbIE (DOpMBI). OCOOEHHOCTH YMOTPEOJIICHUsS] BCIIOMOTATEIhHBIX
IJ1aroJoB.
2.2 IlepeBoa cTpajaTenbHOrO 3ajora. TpylnHbIE Ciaydad MEpeBOjJa CTPANATENIbHOTO 3ajora.
UreHune u nepeBos TEKCTOB 1o Teme "Hayka v HaydHble METO/BI". AKTHUBU3ALUS JIEKCUKU
MPOYUTAHHBIX TEKCTOB.
2.3. llepeBony mnpugaTouHslx mpemnoxenuil. Ilpupatounsle noanexamue.llpunaTounsie
ckazyemble.  [Ipunmarounble  ompenenurtenbHble.  [lpugaTounsle  00CTOSITENBCTBEHHBIE,
IIPUIaTOYHBIE JJOTIOTHUTENbHBIE.
2.4. Tumnsl yCIOBHBIX NPEAJIOKEHUH, paBUiia 1 0COOEHHOCTH UX nepeBoja. [IpakTuka nepesona
Ha npumepax Tekcros o Xumuu, .M. Menneneese, Hayke U TEXHOJIOTUH.
2.5. IlepeBoa mpenyioKEHU C y4eTOM IpaBHJIa COTJacoBaHUsI BpeMeH. lIpsiMas u KocBeHHas
peub.
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2.6. PaznuuHble BapyaHThI IEPEBOAA CYIIECTBUTEIBLHOTO B MPEAJIOKEHHUU.
2.7. MonanpHBIE TIarojbl 1 0COOCHHOCTH UX MEepEeBO/Ia.
Pa3Butue HaBbIKOB nepeBojia o Teme "Hayka 3aBTpaiinero aus".
2.8. CnienmasibHast TepMuHOJIOTHSA 110 Teme "JlabopaTopus".
2.9. Cokpamiennsi. OcoOeHHOCTH WX TepeBoaa. Pa3BuTHe HABBIKOB MEPEBOJa Ha TpUMEpE
TEeKCTOB 1o TeMe "Jlaboparopusi, u3MepeHus B XuMuu".
Mogyns 3.
3.1. Henmuunbie ¢hopmbl TI1arosa.
Nudpunutus (Heonpenenennas Gopma rinarona). Pons nHGUHUTHBA B IPEIOKCHUH U BAPHUAHTHI
MepeBo/ia Ha pyccKul s3bIK. [Ipryactust U repyHIuid.
3.2. UHpuHUTUBHBIE OOOPOTHI.
O6oport gomnosnHeHue ¢ UHPUHUTHBOM. BapuaHThl iepeBojia Ha PyCCKUil SI3BIK.
Tepmunosorus rno reme "CoBpeMeHHbIE TEXHOJIOTHH .
3.3. O6opot nojyiexaiee ¢ ”HOGUHUTUBOM. Pa3nuuHbIe BapruaHThI TepeBOa.
Tepmunosiorus nno teme "Xumus'".
3.4. IlepeBo1 MPUIACTHBIX OOOPOTOB.
AGcomoTHBIN npuyacTHeI OOOPOT U BapHaHTHI IEPEBOIA.
Pa3BuTHe HaBBIKOB IepeBojia 1Mo Teme "Xumug'.
4. O0beM y4eOHOH JUCHHUIJIMHBI

Bup yyeOHoii paboThI B 3auernbIX exuunnax | B akagem. yacax
O01as TPYA0€eMKOCTb TN CIUTIITHHBI 4 144
KonrtakTtHas padora (KP): 1,8 64,4
[TpakTuueckue 3anstus (I13) 1,8 64,4
CamocrositeabHas padora (CP): 2,2 79,6
VTpakKHEHUs 110 COOTBETCTBYIOIIMM Pa3JieiiaM 22 796
TV CITUTUTAHBI
Byt 1TOroBOro KOHTPOJIS: 3a4eT 3a4eT 3a4eT
Bup yueOHoil padoThl B 3a4eTHbIX eJMHHLAX B actp. yacax
O0mas TPyA0eMKOCTb JHCIHILIHHbI 4 108
KonraktHas pabora (KP): 1,8 48,6
[TpakTiueckue 3anstus (I13) 1,8 48,6
CamocrositesibHas padora (CP): 2,2 59,4
YTipaskHEeHU S TI0 COOTBETCTBYIOIIMM pa3jieiiaM 29
T CITATITUHBI ' 59,4
Byt “'TOroBOro KOHTPOJIS: 3a4eT 3a4eT 3a4er

«®panny3ckuii a31k» (OT/1.B.03)

1. Heab aMcHUMIUIMHBI — MpHOOpeTeHne oOydaromumucs oOIield, KOMMYHUKATUBHONH M
npo(ecCHOHANBPHOM  KOMIETEHLIMH, YPOBEHb KOTOPBIX Ha OTHAEIbHBIX JTamax
A3BIKOBOM INOJATOTOBKU MIO3BOJISIET HCIIOJIb30BaTh WHOCTpaHHBIN A3BIK
IIPaKTUYECKH KaK B NpodecCHOHaIbHOW  (MPOU3BOJACTBEHHOW U  HAy4YHOM)
NesITeIbHOCTH, TaKk W JUId IeJei camooOpa3oBaHusl.

2. B pe3yabTaTe M3yueHHs THCHHUIIMHBI 00YUYAIOLIUIiCs 10 MPOrpaMMe CrenHaJuTeTa
JOJIZKeH:

OO0nanate cleayOmUMHA KOMIETEHIUSIMHU:

— TOTOBHOCTBIO K CaMOpPa3BUTHIO, CAMOPEATU3ALUH, MCIOIb30BAaHUIO TBOPYECKOTO
norenimana (OK-7);

— TOTOBHOCTbIO K KOMMYHHMKAallUd B YCTHOW M NHCbMEHHON (opMax Ha pPYyCcCKOM H
WHOCTPAHHOM S3bIKaX JJIs pelieHus 3a1a4 npodeccuonansHoi aestenbaoctu (OITK-7);
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— TOTOBHOCTBIO MPEJCTABIATH MOJTYUYEHHBIEC B HCCIEIOBAaHUAX PE3YyIbTaThl B BUAE OTUYETOB
U Hay4YHBIX NMyOJUKalUN (CTEHJOBBIX JTOKIAN0B, pedepaToB U cTaTell B MEPUOIUUYECKON
HayuHoit meyarn) (I1K-7).
3namo:

- OCHOBHBIE  CIIOCOOBI COUETAEMOCTH JIEKCHYECKHX  €AMHUIl W  OCHOBHBIC
CJII0BOOOpAa30BaTeIbHbIE MOJIETIH;

- PYCCKHE SKBHMBAJCHTHI OCHOBHBIX CJOB M BBIPAXCHHH pe4d B TMpoIecce
MEXIJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aMO/ICHCTBHUS;

- OCHOBHBIE MIPUEMBI U METOBI peepUpOBaHUS U AaHHOTUPOBAHHUS JIUTEPATYPHI;

- MACCUBHYIO M aKTHBHYIO JIEKCHUKY, B TOM 4YHCJIE OOIIEHAYUYHYIO M CIELHUATIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO /Il Pa0OTHI HAJl TUTIOBBIMH TEKCTAMU;

- npueMsbl paboThl C OPUTUHATIBHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OPUTMHAIBHOM JINTEPATYPOIl HA HHOCTPAHHOM f3BIKE;

- paboraTh CO CIOBapeM;

- BECTU TMEPENUCKy Ha H3y4aeMOM S3BIKE C IIEJIbI0 MEXJIMYHOCTHOTO H
MEXKYJIBTYPHOTO B3aUMOJICHCTBHS;

- BECTH pPEYEBYIO JEATEIbHOCTh NPUMEHUTENBHO K cdepe OBITOBOW U
poQeCCHOHAIBHON KOMMYHUKAITUH.

Braoemy:

-MHOCTPAHHBIM SI3BIKOM Ha YPOBHE MEXIUYHOCTHOTO U MEXKYJIBTYPHOTO OOIIEHUS,
HaBBIKAMH M YMEHHUSIMH pPEUEBOW JAEATENBHOCTH ITPUMEHHTENBHO K cdepe OBITOBOW U
npodeccuoHanbHOM KOMMYHHKAIIUN, OCHOBAMH ITyOJIMYHON peyn;

- OCHOBaMH pedeprpoBaHHs 1 aHHOTUPOBAHUS JIUTEPATYPhl HA H3y4aeMOM HHOCTPAHHOM
A3BIKE.

3. Kparkoe coaep:kanue I CUHNIUHBI

Beeoenue. [lpenmer u posib HHOCTPAHHOTO SI3BIKA.

Mooy 1.1.I'pammaTuyeckue TPyIHOCTH U3Y4aeMOr0 s3bIKa:

1.1 JInunble, npuTSHKaTEIbHBIC U IPOYNE MECTOMMEHUSI.

1.2 Tlopsiiok CIIOB B MIPEIJIOKECHHUH.

Mooyne 2.11.YteHne TeMaTn4ecKuxX TEKCTOB:

2.1. BBenenue B crieliualbHOCTD

2.2 JI.11. Menneneen

2.3. PXTY nm. JI.1. Menpaeneena

Mooyne 3.111.IIpakTKa YCTHOM pedr O TeMaM:

3.1. «I"'oBopuM 0 cede»,

3.2. «B ropoue»,

3.3. «PaiioH, r1ie 5 )KUBY».

3.4. MoHonoruueckas pedb Mo TemMe «o cede.

Mooyns 4.1.I'paMmaTnyeckue TpyTHOCTH U3Y4aeMOro s3bIKa:

4.1. UnpunUTHB.

4.2. BunoBpemeHHbIE (OPMBI II1aroJioB.

Mooyne  5.11.13yyatomee YTeHHE HAyYHO-TIOMYJSPHBIX TEKCTOB 110 BbIOpaHHOM
CTETHAThHOCTH.

[IpumepHass TemaTuka TeKcTOB: «DyHIaMeHTadbHas XUMHS U Hay4dyHbIe METOJbI,
«[IpuknagHas XMMHS Ha TPOU3BOICTBE.

Mooynw 6.111. TlpakTka yCTHOM peuu 1o TeMe

6.1. «Cmyoenueckas scuznovy.

6.2. «MI3MepeHus B XUMUYECKOM 1abopaTopum»

Mooy 7.1. 'pammaTH4ecKre TPYTHOCTH U3y9IaeMOTO sI3bIKa:

7.1. llpuuacrus.

7.2. CocnaratenbHOE HAKJIOHEHUE.
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Mooyne 8.11.M3yyaromiee yreHue TEKCTOB MO Tematuke: «CrernuanbHas J1adopaTopusy,

«M3MepeHus B CieIMaIbHON JTa00paTOPUN.

Mooyns  9.1l1l.IIpakTHka yYCTHOM peun IO TeMaMm:

((HpOBGI[eHI/Ie HGHOBOﬁ BCTpEUN», «3aKIroYeHue KOHTpPAKTa».

4. O0beM y4eOHOH JUCHUILJIMHBI

«CTpaHa H3y4aemMoro s3bIKay,

Buja yueOHoii padboThl

B 3a4eTHBIX eIMHUIIAX

B akangem. yacax

O01as TPYA0€eMKOCTh IV CIUTNIITHHBI 3 108
KonrtakTtHas padora (KP): 1,5 54,6
Jlexmun 1 36
CamocTosiTesibHas padora 15 53,4
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,5 18

BI/I,I[ HNTOIOBOI'O KOHTPOJIA: 3a4€T C OIICHKOM|

324eT C OLICHKOU

3a4eT C OLICHKOU

Buj yueOHoii padoThl

B 3a4eTHBIX eTUHHUIIAX

B actp. yacax

O01as TPyA10€eMKOCTh IV CHUTNITTHHBI 3 81
KonrtakTtHas padora (KP): 1,5 40,95
Jlexiuu 1 27
CamocTrosiTeJibHAas pa6oTa 15 40,05
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,5 13,5

By uTOroBOoro KOHTPOJISL: 3a4€T C OLICHKOM

324€eT C OLIEHKOU

324€ET C OLICHKOU

5. TPEBOBAHMUS K YCJIOBUSAM PEAJIM3ALIUU TPOT'PAMMBI CIIELHTUAJIMTETA
5.1 TpeGoBaHus K KagpoBOMYy olOecrie4eHUuI0

KanpoBoe obecrieuenne mporpamMMsl crieliuanuTeTa cootBeTcTByeT TpedboBanusm OI'OC BO
(mepeuncnenue TpedoBanuii 3 PI'OC):

— peanu3anus TPOrpaMMBbl  CHENMATUTETa OOECIeUnBaeTCsS PYKOBOISAMIMMH U
HAyYHO-TIEJAarorHYecKuMU paOOTHUKAMH YHHBEPCHUTETA, a TAKXKe JIMLAMH, MPUBIEKAEMbIMH K
peamu3any MPOrpaMMbl  CHENHAIUTETa Ha YCIOBHSX TIPaKTAHCKO-TIPABOBOTO JIOTOBOPA,
KB (DUKAITHS KOTOPBIX COOTBETCTBYET KBaJTU(PUKAITIOHHBIM XapaKTePUCTUKAM,
YCTAHOBIICHHBIM B EJMHOM KBanM(HUKAIIMOHHOM CIIPABOYHUKE JOJDKHOCTEH PYKOBOIUTEIICH,
CHEIHMAMCTOB M CIyXamux, pasaen «KBanmudukanuoHHble XapakTEpUCTUKH JIOJDKHOCTEH
pYKOBOIMTENEH W CHENHaIMCTOB BBICHIETO TMPO(ECCHOHANBHOTO ¥ JIOTIOJTHHUTEIBHOTO
npogeccuoHaIbHOIO 00pa3oBaHUY, YTBEPKACHHOM MPUKA30M MunuctepcTBa
37ipaBOOXpaHeHus] U coumaibHOoro passutus Poccuiickoit ®enepamuu ot 11.01.2011 Ne In
(3apeructpupoBan MunuctepctBoMm FOctumun Poccuiickoit ®enepanuu 23.03.2011, Ne 20237)
U poeCCUOHATBHBIME CTaHAapTaMu (TIPH HATUYUH);

— N0 IITATHBIX HAyYHO-TIEJarOrMYecKuX pabdOTHUKOB (B TPHUBEIEHHBIX K
LIEJIOUMCIIEHHBIM 3HAYEHUSIM CTAaBOK) cOoCTaBisieT Oosiee 70 MpPOLIEHTOB OT OOILIEro KOJUYECTBa
HAYYHO-TIEZIATOTHYECKUX PAOOTHUKOB YHUBEPCHUTETA;

- JIOJISl HAYYHO-TIeIarOTHYECKUX PaOOTHUKOB (B MPHUBENECHHBIX K LIEJI0YHCICHHBIM
3HaYEHUSM CTaBOK), MMEIOIIMX YYEHYIO CTENeHb M (WJIM) Y4e€HOe 3BaHHe, B OOILIEM Yucie
HAYYHO-TIEJIATOTHYECKUX PAOOTHUKOB, pPEAM3YIOMIUX NPOTPaMMY CIEIHATUTETa COCTABIISET
6onee 60 MPOLIEHTOB;

- T0JIsI HAYYHO-TIEJIArOTHIECKAX PAOOTHUKOB (B MPUBEICHHBIX K IEIIOYNCICHHBIM
3HAYCHUSIM CTAaBOK) M3 4YHCIA PYKOBOAWTENEH W PaOOTHUKOB OpraHW3alHid, JEATEIbHOCTH
KOTOPBIX CBS3aHAa C HANPAaBIEHHOCTHIO (TMpoduiieM) peaanu3yeMol MporpaMMbl CHEIUATUTETa
(uMmeromux CTak paboThl B AaHHOW MpodeccHOHaIbHON 00JacTH HE MEHee S5 JeT) B 00IeM
qucie pabOTHUKOB, pEATU3YIONINX IPOrpaMMy CIIeLUalIuTeTa, cocTapiser 6osnee 30 MpoLEeHTOB;

5.2 MarepuaJibHO-TeXHHYECKOe o0ecrneyeHue

MartepuanbHo-TeXHUYECKass 0a3a  yHMBEpCUTETa COOTBETCTBYET  JEHCTBYIOLIUM
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OPOTHBONOXAPHBIM TpaBWJIaM W HOpMaM U 00ecneunmBaeT MPOBEACHUE BCEX BHUJIOB
JUCHMIUIMHAPHOM W MEXIUCUUIUIMHAPHOM  IOATOTOBKH, HPAKTUYECKOH M HAy4dHO-
HCCIIEIOBATEIBCKON Pa0OThI 00yUYarOIUXCsl, IPEAYCMOTPEHHBIX YI€OHBIM IJIAHOM.

IlepeyeHp MaTepuanbHO-TEXHUYECKOIO OOECHEUEHUs BKIIIOYAET: JIEKLIMOHHBIE Y4eOHbIE
aynuropun  (00OpYZOBaHHBIE BHJICONPOSKIMOHHBIM O0OOpYZOBaHMEM Uil  IPE3CHTAIHH,
CpeACTBaMHU 3BYKOBOCIIPOM3BEJCHMS, SKPAaHOM, U UMEIoIIKe BbIXoa B VHTepHeET), noMelieHus
JUISL TIPOBEJICHHSI CEMMHAPCKUX M MPAKTUYECKUX 3aHATHH (000pymoBaHHBIE yueOHOH MebOenbio),
OuOIMOTEKY (MMEIONTyI0 pabovrie KOMIBIOTEPHBIE MecTa Il OOYYaroIIuXcCs IO IMporpaMMme
CHELMAINTETa, OCHAICHHBIE KOMIBIOTEpAaMH C JOCTYNOM K 0a3aM JaHHBIX M BBIXOJIOM B
WutepHer), nabopaTopuM, OCHAILEHHBIE COBPEMEHHBIM OOOPYIOBAHUEM JUIs BBINOJIHEHUS
HAYYHO-HUCCIIEJIOBATEIILCKOM  paboOThl, KOMIBIOTEpHbIE Kiacchl. Ilpu  mcnoibp3oBaHuU
JIEKTPOHHBIX M3/1aHUIl YHMBEpPCUTET OOECIeUMBAaeT KaXJ0ro OO0ydYarolerocs BO BpeMs
CaMOCTOSITENIbHOW MOJATOTOBKM pabodyMM MECTOM B KOMITBIOTEPHOM KJIACCe C BBIXOJIOM B
HHTEpHET B COOTBETCTBUM € TPYJOEMKOCTBIO HU3Y4aeMbIX TUCIMILIMH.

MarepuanbHo-TexHuueckoe obecneueHue OOIl cnenumanurera 10 CHELUAIBHOCTH
04.05.01 dynpameHTalbHas W NPUKIAAHAS XUMHUS, CHEUUAIU3alUs «XHUMHS MaTEpUaAIOBY,
BKJIIOYAET:

5.2.1 ObopynoBanue, HeoOXoAUMOe B 00pa30BaTeIbHOM IpoLecce

Cnexrpodoromerpsr LEKI SS1207 (B xommiekte ¢ [1O mns mogxmrouenus k I1K);
usmeputenu R-L-C E 7-13, E-7-20, nonspumerpsi-caxapumerpsl CY-5 u CVY-4, pH-metpsl ¢
aBTOMAaTHYeCKOM U pyuHou komneHcanued temrepatypsl WIIJT 301, crumockonm CJI-15,
BHUCKO3UMETphI poranmonnbie Rheotest RV 2.1, cnextpodoromerp LEKI SS2110UV «Mediora
OY», aBTOMaTHUECKUI aHaIU3aTop yENbHON MoBepXHOCTH U nopucroctu Gemini VIIt, npubop
JUIs OIIpeNieIeHusl pa3MepoB U J3era-noteHuuana yactul Photocor Compact-Z, BUCKO3UMETD
porammonnslii Brookfield LVDV-II+, xpomarorpad razoBeii «Xpomarsk-Kpucramt 5000y,
ronuometp JIK-1 ¢ mporpaMMHBIM 00ecrieueHHEM.

JlaboparopHsie anexkTpoHHbIe Bechl: Bechl Citizen Scale CY-223, Becn Citizen Scale CY-
124C, Bechl snekrponHbie aHamutudeckue MB-210A, Becet OHAUS V11P15, Bech Citizen
Scale CY-1202, Becer Citizen Scale CY-224. MuKpocCKOIbl OHHOKYJISPHBIE C HU(PPOBOI
kamepoil Levenhuk C310 NG. AxBaauctumstops! [13-10 OMO; mkadsl cymmnshslie HIC-40-
[13; xuakoctHOM 1UpKyIsuOHHBIM Tepmoctar BTI10-1 (+20...+100 oC), Ttepmocrar
xuakoctHoit LOIP LT 124a; BT3-1 (+20...+100 oC); BT5-1 (+20...+100 oC) xugkocTHOU
HUPKYJSIITUOHHBIA TepmocTar, 5 i, JIB13 (+5...4200 oC) nmaGoparopHbie OaHU; UCTAPUTENIN
poranuonssie MIP-1 JIT, MarHuTHBIE MEIIAJIKK C HATPEBOM.

IIpy npoBeneHUM UCCIEAOBAHUNM OOy4arolIMecss HUMEIOT BO3MOXHOCTh  TaKXkKe
UCronb30BaTh Bce mnpubopsl ILleHTpa KoiuiekTuBHOTO wHcnonas3oBanud PXTY wum. JLU.
Menneneesa.

5.2.2. YueOHoO-HaArJIAAHbIC IOCOOHS:

KommiekTsl makatoB W CIaloB K JIGKIIMOHHBIM KypcaMm, oO0pasibl Haubosee
pacpoCTpaHEHHBIX MPUPOJHBIX MUHEPAJIOB, IPOCTBIX M CIOKHBIX BELIECTB, MOJAEIN CTPYKTYD
HEOPraHMYECKUX U OPTaHUYECKUX COCIUHEHUH.

5.2.3 Komnbrorepbl, HHPOPMANMOHHO-TEJICKOMMYHHKAIIMOHHBIC CeTH, ANNApATHO-
NpOrpaMMHbIe W ay/IMOBU3YaJIbHbIE CPeACTBA:

IlepconanbHble KOMIBIOTEPHI, YKOMILIEKTOBaHHbIE mpourpeBarensimu CD u DVD,
OpUHTEpAMH M T[POTPaMMHBIMH  CPEACTBAMHM, IPOEKTOPHI, D3KpaHbl; AayAUTOPUU  CO
CTallMOHAPHBIMHU KOMILIEKCAMU OTOOpakeHUs1 HH(OPMAIIMHU C JIF0OOTO 3JEKTPOHHOTO HOCUTEIS;
WEB-kamepsb!; 11 poBble KamMepbl K ONTHUYECKUM MHUKPOCKONAaM; KONMHUPOBAJIbHBIE alllaparhl;
JIOKaJIbHAsA CETh C BBIXOJOM B MIHTEpHET.

5.2.4 TIleuaTHble U JIEKTPOHHbIE 00pa3oBaTeJbHbIe 1 HH(POPMAIMOHHbIE PeCypPChI:

NHpopMallMOHHO-METOIUYECKUE MaTepualibl: y4eOHble NOCOOMS MO JUCHUIUTHHAM
BapHaTUBHOW YacTH MPOrPaMMbl; METOAWYECKUE PEKOMEHAALNU K MPAKTUYECKUM 3aHSATHSIM;
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pa3faToyHbBli MaTepual K JIGKIHMOHHBIM KypcaM; OJJIGKTPOHHBIE Y4eOHBIC U3JaHHUS TI0
JUCLUIUIMHAM BapUaTUBHOM 4acTH, HAyYHO-TIONYJIIPHBIE AIEKTPOHHBIE U3/1aHUS.

DNeKTpOHHBIE 00pa30BaTENbHBIE PEeCypChl: KadeapaabHbie OMOIMOTEKH SJIEKTPOHHBIX
U3JaHUH 10 JUCUMIUIMHAM BapUATUBHOM YacTH; JIEKTPOHHBIE IPE3CHTAlMM K pasjesiam
JEKIIMOHHBIX KYpPCOB; Y4eOHO-METOAMYECKHE pa3paboTku Kadeap B DICKTPOHHOM BHJE,
pasMelleHHble Ha caliTax Kadenp dakynbreTa eCTECTBEHHBIX HayK; CIIPaBOYHbIC MaTepHajbl B
[I€YaTHOM M 3JIEKTPOHHOM BU/JIE 110 CTPOEHUIO M CBOMCTBAM BEILIECTB.

5.3 YueOHO-MeTOAMYECKOE 0O0eceueHue

JUia peanuzanuyd OCHOBHOM 00pa3oBaTENIbHOM MpOrpamMMbl MOATOTOBKU IO NPOrpaMMe
crieliajanTeTa 1o HamnpasieHuo noarotoBku 04.05.01 dyngameHTanbHas U NPUKIaaHAS XUMHUS,
npopmiis «XUMHUS MaTEepHajOB» HCIOJIB3YIOTCS (GOHABI y4eOHOW, y4yeOHO-METOIUYECKOMH,
HaY4HOM, NepHoIN4YeCcKOll HayYHO-TEXHUYECKOH JTUTEpaTypHl.

Nudopmannonno-oudnuoreunoro uenrpa (UBL) PXTY wum. JI. M. MenneneeBa u
Kadeap, yJacTBYIOIIMX B peaiu3auuu nporpamMmel. MHbopMannoHHO-OMOINOTEUHbIM LIEHTP
PXTY wum. JI. . MenneneeBa obOecrneunBaeT WHOOPMAIMOHHYIO MOAJEPKKY peau3aiun
OpOorpaMMbl,  COAEHCTBYET  IOJArOTOBKE  BBICOKOKBAJU(HUIMPOBAHHBIX  CIELUAINCTOB,
COBEpPILIEHCTBOBAHUIO y4eOHOTrO IMpolecca, HayqYHO-UCCIeI0BATEeIbCKONH paboThI, CIIOCOOCTBYET
Pa3sBUTHIO TPO(HECCUOHAIBHON KYJIbTYPbI OyIyLIEro crieuanaucTa.

WBIl yHuBepcutera o0OecrneuynBaeT OOYYAIOIIUXCS OCHOBHOH ydueOHOW, ydeOHO-
METOAMYECKOH M HAayyHOW JIMTepaTypoil, HEOOXOIUMOM Ul pealu3aluy U KadyeCTBEHHOI'O
OCBOCHHS 00YUYaIOMIMMUCS 10 MPOTPaMMe CIIEUATTUTETa 00pa30BaTEIBLHOIO MpoIlecca 1Mo BCeM
JUCLMIUIMHAM  OCHOBHOM  00pa30BaTeNbHOM IporpamMmbl MOATOTOBKM  OakajaBpOB IO
HanpasiieHuto noArotoBku 04.05.01 @®ynpameHTanbHas M NpUKIAAHAs XUMUSA, HPODUITH
«XUMHUS MaTEePUATIOBY.

OO6muit 06semM MmHOTOOTpaceBoro ¢ponma MBI va 01.09.2017 cocraBnser 1 696 322 3k3.

@®oHx yyeOHONW M yueOHO-METOIMYECKOH JIUTepaTypbl YKOMIUIEKTOBAH IEYaTHBIMU
U3JIaHUSIMU U3 pacyeTa He MeHee 50 IK3eMIUIIPOB KaXa0ro U3 U3JIaHUN OCHOBHOM JIUTEpaTyphl,
HEPeYUCICHHON B pabodMx NporpaMMax IUCLMILIMH (MOIyJei), IpakTHK, U He MeHee 25
AK3EMIUISIPOB JIOMOJIHUTEIBHOM JIuTepaTyphl Ha 100 oOyuaromuxcsi.

@oHA JONOTHUTENBHOM JMTEpaTyphl BKJIIOYAET IOMMMO Y4e€OHOM JUTepaTypsl
odpunManbHble, CHpPaBOYHO-OMOMMOTpadUUecKue, CHeIUATN3UPOBAHHBIE OTEYECTBEHHBIE U
3apyOekHble IepHOJUUEcKre U HHPOPMAIIMOHHbBIE U3/IaHUS.

NupopmaninoHHO-OMOIMOTEYHBI IIEHTp OO0ECleuynBaeT CaMOCTOATEIbHYI0 paboTy
o0yyaromuxcsi B YUTAJIbHBIX 3ajlaX, NPEAOCTaBIAsS INIUPOKUNH BBIOOpP JIUTEpaTyphl IO
aKTyaJIbHbIM HallpaBJICHHUSAM, a Takke OOEeCHeurBaeT AOCTYN K Npo¢ecCHOHaIbHBIM 0Oa3am
JTAaHHBIX, MTHOOPMAIIMOHHBIM, CITPABOYHBIM U TTOMCKOBBIM CHCTEMAM.

Kaxnpiit oOyuatroiuiicss odecrieueH cBOOOIHBIM JTOCTYIIOM U3 JHOOOH TOYKH, B KOTOPOMH
uMmeercss JocTynm K cetm IHTepHeT, K 53IekTpoHHO-OuOmmoreunoit cucreme (DbC)
YHuBepcutera, KOTOpas COAEPXKHUT DPA3IUYHbIE U3JAHUS 10 OCHOBHBIM H3Y4aeMbIM
JUCLUIUIMHAM M C(pOPMHPOBaHA IO COTJIACOBAHHUIO € MpaBooOIagaTe s iMi yueOHOH U yyeOHo-
METOIMYECKON JTUTEPATYPHI.

Jns  OGojee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMorpaduyeckoro u
uH(popManmoHHoro obcimyxkuBanus B MBL| peann3oBaHa TeXHOJOTHUS AJIEKTPOHHOW TOCTaBKHU
JIOKYMEHTOB.

JIEKTPOHHBbIC HH(OPMALHOHHBIE PecypPChl, HCIIOJIb3yeMble B IIpouecce 00y4eHus

Ne DNEeKTPOHHBIH PekBu3uTH JOTOBOpA (HOMEp, /aTa XapakTepucTuka
pecypce 3aKJTIOYEHUS, CPOK JICUCTBHS ), CChUIKA oubnuoTeyHoro GoHma,
Ha caiit DbC, cymma goroBopa, JOCTYI K KOTOPOMY
KOJIMYECTBO KITFOUEH MPEJIOCTABIISIETCS] JOTOBOPOM
1 2 3 4
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9BC «JIa"b»

DnekTpoHHas 6aza

[IpuHaIeKHOCTh — CTOPOHHSIS.
PexBusuthl norosopa - OO0
«M3natenscTBO «JlaHby, 1OroBOp
Ne43/14 ot 15.05.2014 r. Ccbuika Ha
caiitr DBC — http://e.lanbook.com
Cymma srorosopa - 35000 p.
KonuuectBo kitoueit - octyn 1ist
Bcex nojb3oBareieil PXTY ¢ moboro
KOMIThIOTEpA

Pecypc, BkitouaeT B ceOs kKak
3JIEKTPOHHBIE BEPCUU KHUT
n3marenbeTBa «JIaHp» n
JIPYTUX BEAYLIUX
W3/1aTeNbCTB YUeOHOMH
JUTEPATYpPhl, TaK U
3JIEKTPOHHBIE BEPCUU
MEPUOANYECKUX U3JTaHHUH 110
€CTECTBEHHBIM B
TEXHUYECKUM HAYKaM.

JTAHHBIX
XUMHYECKHX

COEAUHEHHI U

peakuii «Reaxys»

[IpuHaIeXKHOCTH CTOPOHHSIS-
n3natenbeTBo « Elsevier». JloroBop
No86 ot 25.11.2015 r. Cebuika Ha
caiT- www.reaxys.com KonnuectBo
KJIFOUeH - JOCTYII JIsl BCeX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

B/l « Reaxys» conepxut
UHPOPMALIHIOO: - 55 MITH.
OpraHUYECKUX,
HEOPTaHUYECKUX U

METAJIIOOPTraHNYeCKUX
COCIMHEHMI; - 36 MIIH.
XUMUYECKUX peakiuii; - 500
MJTH. OITyOJIMKOBAHHBIX

pE3yJIbTaTOB
HKCIIEPUMEHTOB.
ONEKTPOHHO - [IpunaanexHOCTh — COOCTBEHHAs ONEKTPOHHBIE BEPCUU
OoubnmoreyHas PXTY um. J1.1. Menaeneena Ccbliika y4€OHBIX M HayUHBIX
cucrema UBI] Ha caiit DBC — http://lib.muctr.ru/ u3nanuii aBTopoB PXTY
PXTY um. JI.H. Hoctyn miis nosb3oBareneit PXTY ¢
MeneneeBa (Ha J000r0 KOMITBIOTEPA.
6aze AUBC
«Hpbucy)
WNnpopmannons [IpuHaI€KHOCTH CTOPOHHSIS. DnexTpoHHas 6ubiIMoTeKa
O-CIIpaBOYHast PexBuszutel norosopa — 00O HOPMAaTHUBHO-TEXHUYECKHUX
cucrema «HMHDOPMITPOEKT», noroop Ne n3nanuii. Conepxut 6omee
«TEXOKCIIEPT» | 165-924/m ot 08.04.2015 r. Ccpuika 40000 HaIMOHAIBLHBIX
«Hopwmsl, Ha caiit ObC — crangaproB u ap. HT/]
MpaBuIa, http://reforma.kodeks.ru/reforma/
CTaHJaPThHI CymmMma noroBopa - 284988 p.
Poccun» KonuuecTBo Ki1t04el - TOKaIbHbIN
JocTyn ¢ kKoMnbrorepos MBI
OneKTpoHHas IIpuHauIeKHOCTD — CTOPOHHSA B OB/l noctynHs!
O6ubanorexa PexBusutel norosopa — PI'b, norosop JJIEKTPOHHBIE BEPCUU
JUccepTaluit Ne 095/04/0122 ot 30.03.2015 .

Ccrinka Ha cait ObC —

http://diss.rsl.ru/ Cymma norosopa -
99710-00 KonuuectBo karouei — 10
(JIOKaIBHBIN TOCTYII C KOMITBIOTEPOB

WBLI).

nuccepranuii Poccuiickoi 99
(OBJ) I'ocynapcTBenHoM
ouobanorexu: ¢ 1998 roma —
IO CHCIHAIBHOCTIM:
"JKOHOMHYECKHE HAYKH ",
"FOpunnueckue Hayku',
"Ilenarornueckue Hayku" u
"Ilcnxonornyeckue Hayku';
¢ 2004 rona - mo Bcem
CHEIUATBLHOCTSIM, KpOME
MEAUIMHBI ¥ apMaIuu; ¢
2007 roma - mo BceM
CIIELIMAIbHOCTSM, BKIIIOYAst

paboOTHI IO METUITMHE U
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dhapmaruu.

6. OneKTpoHHas ITpuHa1EKHOCTh — CTOPOHHSAS PedeparuBHbIii xxypHaI
BepcHUs PexBusuter morosopa — OO0 «HTU- (PX) "Xumus", myosnuKyet
PedeparuBnoro KOMIIAKT», norosop Ne 399 ot pedepaTsl, aHHOTAIUH,
KypHaja 09.01.2015 r. Cymma norosopa - 206 oubnuorpaduaeckue
«XUMUA» na CD 736 p. KonnuecTBo Kirouen - ONMCAaHUS KHUT U CTaTe U3
JIOKAJIbHBIH JTIOCTYI C KOMITBIOTEPOB KYpPHAJIOB U COOPHUKOB,
WBII. MaTepHUaJIOB HAyUYHBIX
KOH(epeHImii
7. b1 BUHUTHU [IpuHaIeKHOCTD CTOPOHHSS baza nanneix (b1) BUHUTU
PAH PexBuzutsl noropopa — ®PI'bYH PAH - xpynueiimias B
BUHUTU, norosop Ne 10/IV ot Poccuu o ecTecTBEHHBIM,
18.02.2015 r. Ccblika Ha caiT - TOYHBIM U TEXHUYECKUM
http://www?2.viniti.ru/ Cymma Haykam. O0mmmii o6sem B/ -
norosopa - 20 000 p. KonuuectBo Oomee 28 MIIH. TOKYMEHTOB.
KJIFOYEH - JOCTYI K pecypey B/l popmupyercs no
JIOKAJIbHBIH, 00ecreynBaeTcs MaTepuaiaM MepruoIuIecKux
COTPYAHUKAMU U3JJaHAN, KHUAT, QUPMEHHBIX
WBI.http://www?2.viniti.ru/index.php? W3JIaHUI, MaTepUajIOB
optio KOH(epeHIHii, Te3UCOB,
n=com_content&task=view&id=236& AaTEHTOB, HOPMATHBHBIX
xmf= p&Iltemid=101 JOKYMEHTOB,
JETIOHUPOBAHHBIX HAYYHBIX
pabort, 30 % KoTOpBIX
COCTaBJISIIOT POCCHIICKHE
UCTOYHUKHU
8. 9bC «HayuHo- [IpuHaAIEKHOCTH — CTOPOHHSS. DJEeKTPOHHBIC U3/IaHUS,
JJIEKTPOHHAS PekBusutel norosopa — 000 3JIEKTPOHHBIE BEPCUU
6ubnuoreka «PYH3b», norosop Ne SU-20- NEPUOANYECKUX WU
eLibrary.ru» 11/2014-2 ot 11.12.2014 1. Ccblika Ha | HEMEPHOANYCCKUX M3TaHUI
caiit — http://elibrary.ru Cymma
norosopa -751230-40 p. Komudectso
KIIFOUEH - JOCTYII IS [TOJIb30BaTeeH
PXTYVY no ip-agpecam HeorpaHuueH
9. | Royal Society of IIpuHaaIeKHOCT CTOPOHHSIS Pecypchl u3narenscTBa,
Chemistry PexBusuter norosopa — HIT PUHAIIIEKAIIETO
Journals «HBUKOH, norosop Ne 17-3.1-14/15 Koposnesckomy
o1 02.12.2014 r., Ccbuika Ha cailT — XUMHUYECKOMY OOLIECTBY
http://www.rsc.org Cymma J1oroBopa - (BenmukoOpurtanus).
178 284 p. KonuvecTBo kiroyei -
noctyn s nons3osarenet PXTY o
ip-ajpecaM HeOTpaHHUCH.
10.| Nature - Hay4HbII

[IpuHanIEXKHOCTH CTOPOHHSAA
PexBusutel norosopa — HII
HOHMKOH, 100 xypnan Nature
Publishing Group I'ocynapcTBeHHbIi
KOHTpakT Ne 14.596.11.0002 ot 25
depans 2014 r. Ccbuika Ha calT —
http://www.nature.com/nature/index.ht
ml KonudecTBo Kimroueit - 1oCTyI Jyist
nonb3oBareneit PXTY no ip-agpecam

HEOTI'PaHHWYEH.

MynbTUIUCHUIITIMHAPHBINA
KypHaJ1, 001a 1l
CaMbIM BBICOKMM B MUPE
WHJIEKCOM [IUTUPOBAHUSI.
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11.

Wiley

[IpuHaIEKHOCTH CTOPOHHSS
PexBusutel norosopa — GPI'YII
«BHenneskoHOMUYECKOE
o0benuHenne «Akagemuatopr PAHy,
norosop Ne AUT 14-3-298/19-3.1-
14/15 ot 27.11.2014 1.
http://www.informaworld.com Cymma
norosopa - 300707 py6. KonnuectBo
KJIFOYEH - JOCTYII JIJIsl TTOJIb30BaTeeh
PXTY mo ip-agpecam.

Pecypc conepsxur Gosee
1300 xypHaJiOB 110 BCeM
00J1acTsIM 3HaHUH, B TOM
guciue 6onee 300 mo
TEXHUYECKUM U
€CTECTBCHHBIM HAYKaM.

12.

Springer

[IpuHaIEKHOCTH CTOPOHHSS
PexBusutel norosopa — HII
HBHUKOH, morosop Ne 18-3.1-14/15
ot 02.12.2014 r. Ccbuika Ha cailT —
http://link.springer.com/ Cymma
norosopa - 521146 p. KonanuectBo
KITFOUEH - JOCTYI JUIs MOJIb30BaTeNnei
PXTY mno ip-agpecam

DNeKTPOHHBIE HAYYHbIC
UH(POPMALIMOHHBIE PECYPCHI
M3aTeNbCTBA Springer

13.

Scopus

[IpuHagIexHOCTh CTOPOHHSS
PexBusutsel norosopa — I'TIHTD,
noroBop « 2/bI1/41 ot 01.12.2014r.
Cchblnka Ha calT —
http://www.scopus.com KonudectBo
KJIFOYEH - JOCTYII JJIS ITOJIb30BaTENEH
PXTY mo ip-anpecam HeorpaHUYCH

MybTHIUCIUILUTHHAPHAS
pedepartuBHas U
HayKOMeTpHUecKas 0a3a
JaHHBIX U31aTCJIbCTBA

ELSEVIER

14.

Pecypcer
MEKIYHApOIHON
KOMITaHUH
Thomson Reuters
Ha TiaTdopme

[IpuHamJIeKHOCTH CTOPOHHSIS
PexBusutsl norosopa — I'TTHTB,
noroBop « 1/BIT/41 ot 01.11.2014r.
CchplIKa Ha calT —
http://webofknowledge.com

OTKpBIT AOCTYII K pecypcam:
WEB of SCIENCE -
pedepartuBHas U
HayKoMeTpHueckas 0a3a
nagueix. MEDLINE -

Web of KonnuecTBo Kirouel - 1ocTyn 1 pedeparuBHas 6a3a JaHHBIX
Knowledge nojb3oBaresei PXTY mo ip-aapecam no meauimae. Journal
HEOTpaHUYCH Citation Reports — cBenenus
110 IUTUPYEMOCTH KYPHAJIOB
15. Science — [IpuHagIexHOCTh CTOPOHHSS Science — oauH U3 caMbIX
Hay4HBIN KypHaJ PexBusutel norosopa — HII aBTOPUTETHBIX
(amexTpoHHas HOHMKOH, I'ocynapcTBeHHBIM aMEpPUKAHCKUX HAy4YHO-
BEPCHS HAYYHOM koHTpakT Ne 14.596.11.0002 ot MOMYJISIPHBIX )KYPHAJIOB.
0a3bl JaHHBIX 25.02.2014 r. Ccbuika Ha caliT — HoBoctu Hayku U TEXHUKH,
SCIENCE www.science.com KomudecTBo Nepe0BbIe TEXHOJIOTHH,
ONLINESCIENC | xmroueii - 1oCcTyn AJsl TOJb30BaTeNei JOCTHKEHHUSI porpecca,
E NOW) PXTY mno ip-agpecam HeorpaHUYEH. 00CyXJIeHHE aKTyalbHBIX
KoMIMaHuu The mpo0JieM U MHOTO€ JPyroe
American
Accociation for
Advancement of
Science
16. CnpaBouHo- [IpyHaIeKHOCTD CTOPOHHSIA. I'apant — cnpaBo4HO-
npaBoBas cuctema | PexkBu3uThl 1oroBopa- Ne76-793/2013 [IpaBOBasl CUCTEMA 110
«l"apanT» ot 25.12.2013 r. Ccpuika Ha caT — 3aKOHOJIaTEIbCTBY

http://www.garant.ru/ Cymma
norosopa - 397027-20 KonmaecTro

Poccuiickoit ®enepanun
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KJIFOYEH - JOCTYII JJISl ITOJIb30BaTeNeh
PXTY no ip-agpecam.

17. American [IpuHaIeKHOCTD CTOPOHHSIS Komnnekius >xypHajioB 1o
Chemical Society PexBusutsl norosopa — HII XHMHUH U XUMHYECKOM
HBUKOH, I'ocynapcTBeHHBII texHojoruu Core +
KOHTpakT Ne 14.596. 11.0002 ot 25 u3aarenbcTBa American
despanst 2014 1. Ccpljika Ha CalT — Chemical Society

http://pubs.acs.org/ . KonmnuectBo
KJIFOYEH - JOCTYII JIJIsl TTOJIb30BaTeeh
PXTY no ip-agpecam HeorpaHUYEH

18.| AmepukaHCKHIA [IpuHaayiexKHOCTH CTOPOHHSIS Kosnnekius xypHaioB 1o
UHCTUTYT QU3UKU PexBusutel norosopa — HII TEXHUYECKUM U
(AIP) HSUKOH, I'ocynapcTBeHHBIH €CTECTBCHHBIM HayKaM
KOHTpakT Ne 14.596.11.0002 ot U3/1aTeNbCTBA
25.02.2014 r. Ccpuika Ha caT- AMEPUKaHCKOTO UHCTUTYTA
http://scitation.aip.org KonndectBo ¢usuku (AIP)

KIIFOUEH - JOCTYI JUIs N10JIb30BaTeNeH
PXTY no ip-agpecam HeorpaHUYEH.

5.4 KoHTpoJb KauecTBa 0CBOEHUS POrpaMmbl cnienuajnTera. OueHoYHbIe CpeIcTBa

KonTponp kadecTBa OCBOEHHUSI MPOrpaMMBbl CHEIHATUTETa BKIIOYAeT B ceOS TEKyIIUi
KOHTPOJIb yCIIEBAEMOCTH, IIPOMEKYTOUHYIO M UTOrOBYIO (TOCYJapCTBEHHYIO MTOIOBYIO)
aTTeCTalUI0 00YJYarOIIHUXCSl.

Texymuii KOHTpPOJIb yCIIEBAEMOCTH OOECIEUMBAET OLIEHUBAHHME XOJa OCBOCHUS
TUCIUIUIMH ¥ TPOXOXKACHUSI TMPAKTUK, TMPOMEKYTOYHAsl aTTecTalus OOydJaroIuxcs —
OLICHMBAHME IMPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3YyJIbTaTOB OOYYEHMsI MO JIUCLUIUIMHAM,
MPOXOXKACHUS IPAKTUK, BHIMOTHEHHSI HAYUHBIX UCCIICIOBAHHM.

[lepeueHb OLIEHOYHBIX CPEJICTB BKIIIOYAIOT: KOHTPOJIbHBIE BOIIPOCHI U TUIIOBBIE 3aJaHUS
JUTSL IPaKTHYECKUX 3aHATUN, KOHTPOJIBHBIX pa0boT, 3a4€TOB U HK3aMEHOB, IPUMEPHYIO TEMaTUKY
pedeparoB, KypcoBBIX paboOT; HWHBIE (OPMBI KOHTPOJIS, MO3BOJSIONIME OLEHUTHh CTETCHb
c(OpPMUPOBAHHOCTH KOMIETeHIMI oOyuatomuxcs. OleHOYHbIe CpeACcTBa MPEJCTaBICHHI B
paboymx mporpaMMax JUCIUIUIMH.

locynmapcTBeHHass WUTOTOBasi aTTecTallds OOydYarolierocs sBISETCS 00s3aTeNbHOW U
OCYIIECTBIISIETCSl  IIOCJIE  OCBOGHMSI IPOrpaMMbl  CHENMATUTETa B  IOJHOM  OObEMe.
l'ocynapcTBeHHass WTOroBas arTeCTalMs BKIIOYAET TMOATOTOBKY W 3alllUTY BBITYCKHOM
KBaJIM(DUKALIMOHHOM paboTHI.

6. PaGouune mporpaMMbl AU CUHUILINH
Pabouune nporpammsl 1o JucHUIUIMHAM (TIEpeYHCIeHUe TUCHUIUIMH U3 y4eOHOro JIaHa):

Heoprannueckas xumus
WMHOCTpaHHBIN SA3BIK
Hcropus

Maremaruka
Nudopmaruka
VYcroitunBoe pa3BuTHe
Coumonorus

®dusuka

. AHamuTHYecKas XUMUS
10. ®ynnameHTaNbHAs OpraHUYECKass XUMHS
11. ®unocodus

©CoNoR~wWNE
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.

55.
56.
57.
58.
59.
60.
61.

BrruucnaurenbHble METOABI B XUMHUH

Kpucrannoxumus

KBanToBas xumust

®dusnueckas XUMUs

®u3nyecKue METObI UCCIIEOBAHUS

Hcropust 1 METO0JIOTUS XUMUH

BricokoMonekynsipHble COETUHEHUS

CoBpemeHHast XuMUsl U XuMu4eckasi 0e301acHOCTh

Crpoenue BemecTna

XuMH4uecKasi TEXHOJIOTUs

XUMHYECKUE OCHOBBI OMOJIOTMYECKUX MPOIIECCOB

Konnounnas xumus

DKOHOMUKA

be3onacHOCTb KU3HEAECATEIBHOCTH

dusnyeckas KyJabTypa U CIIOPT

Ob6mmas ¢pusnueckas XUMH

Jluneiinas anredpa JUIst XUMHUKOB

CounanbHO-TIOJIMTUYECKAs. UCTOPUS JJIsI XUMUKOB

Teopus BeposiTHOCTEN U MaTeMaTH4eCKasi CTaTUCTUKA B XUMHUU

Teopus rpyni B XUuMHUH

WHpopMalinoOHHbIE TEXHOJIOTUH B HAYYHOU JESTEIbHOCTH CIIEIUAINCTOB-XUMHUKOB
Peakuuu u MeTO1bl OPraHN4eCcKON XUMHUH

XUMHYECKasi KHHETHKA

CrenuanbHblii OPraHUYeCKUil CHHTE3

OcHOBBI KaTanM3a XUMUYECKUX peaKuil

[Icuxonorus nas XMMUKOB

[TpaBoBeneHNE B NPUMEHEHUHU K XUMUYECKUM IIPOU3BOACTBAM
DNEKTUBHBIE KYypPCHI IO (PU3UUECKON KyIIbTYype U CIIOPTY

Ponp muuHOCTH B MCTOpUHM 711 XUMUKOB

Pycckuii s13bIK U KylbTypa peuu Jisi XUMUKOB

W30paHHble r1aBbl HAYK O MaTepuanax

MoutekyIIIpHBIi 1U3aliH B OPraHUYECKON XUMHUHU

CoBpeMeHHbIE METObI IOJYUYEHHUS U UCCIIEA0BAHNS HEOPTraHUUECKUX MaTepHalioB
CoBpeMeHHbIE BBIYMCIUTEIbHBIE METO/IBI IJIs1 PEIICHUS! XMMUYECKUX 3a7a4
[InanupoBaHNe MHOTOCTYIIEHYATOTO CUHTE3a B OPraHU4eCKOW XUMHHU
XUMHS TETEPOIUKINYECKUX COCTUHEHUI

Mertatooprannveckasi XuMus

XuMHr4eckasi TOKCUKOJIOTUs

Kitacrepsl 1 371€eMEHTOpPraHU4YeCKHUE COETUHEHUS

MounekynsspHOe MOJETUPOBAHUE B OPraHUUECKON XUMHUHI

XuMHST OpraHUYECKUX U THOPUIHBIX MATEPHUATIOB JJIS DJIEKTPOHUKHU, (DOTOHUKHU U CUCTEM
npeoOpa3oBaHus U 3aMacaHus SHEPTUU

Crepeoxumus

[TpakTHKa 1o MOIYYEHHUIO MIEPBUYHBIX MPO(EeCCHOHATBFHBIX YMEHUN U HABBIKOB, B TOM
YHClie IEPBUYHBIX YMEHUN U HABBIKOB B HAYYHO-HMCCIIEA0BATEIbCKOMN €A TEIbHOCTH
[lenaroruyeckas npakTuka

TexHonornyeckas mpakTHKa

[IpeanunioMHas npakTuka

Hayunas uccnegoBarenbckas padboTa

['ocynapcTBeHHast UTOroBast arTecTanus

['paxkaHckas 3amuTa B Upe3BbIYaifHbIX CUTYaIUAX

[lepeBoa HAYYHO-TEXHUYECKOMN JTUTEPATYPbI
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62. ®paHIy3CKHil S3BIK,
Bxomsamux B OOIl mo cnenmnanbHOCTH «04.05.01 dyHmameHTanbHas U NPUKIAIHAS XUMHS»,
creuuanu3anus «OpraHuyeckass XUMHS», BBIIOJHEHBI B BHUJIE OTHAEIBHBIX JIOKYMEHTOB,
SIBJISIFOIIAXCST HEOTHhEMIIEMON YacThio JanHoit OOII.

7. OueHOYHbIE MAaTEePHUAJIbI
O1eHOYHBIC MAaTEPUAJIBI IO TUCIUIUTHHAM (TICpEeYMCIICHUE TUCIUIUIMH U3 y4eOHOTO IJIaHa):

Heopranunueckas xumust
WMHOCTpaHHBIN A3BIK
Ucrtopus
Maremaruka
NudopmaTtuka
YceronuuBoe pa3BuTue
Comuonorus
®dusuka
AHanuThueckas XUMHs
. @yHJaMeHTaIbHasi OPraHuYecKas XUMHUS
. ®dunocodus
. BbruncaurenbHble METOIbI B XUMUU
. Kpucramnoxumus
. KBantoBas xumust
. Pusnyeckas XuMus
. @u3nyecKue METO/1bl UCCIIE0BaHUs
. icTopus 1 METOOJIOTHSI XUMUU
. BeICOKOMOJIEKYIIsIpHbIE COEAMHEHUS
. CoBpeMeHHass XMMHUS M XUMHYECKasi 0€3011aCHOCTh
. CtpoeHue BeriecTBa
. XuMu4eckKasi TEXHOJIOTUs
. XUMHY€ECKHE OCHOBBI OMOJIOIMYECKHUX MPOIECCOB
. Konnonnnas xumus
. DKOHOMUKa
. be3onacHOCTh KU3HEAEATEIbHOCTU
. @u3nyeckas KyJapTypa U CIIOpT
. O0mias uznyeckast XUMHs
. JIunelinas anredpa a1 XUMHUKOB
. ConnasbHO-IOUTHYECKAS. UCTOPUS 111 XMMHUKOB
. Teopust BeposiTHOCTEN M MaTeMaTH4eCKasi CTATUCTUKA B XUMHUHU
. Teopus rpynm B Xumuu
. UH(dopMalinoHHbIE TEXHOJIOTUN B HAYYHOU JE€SITEIbHOCTH CIIEUATNCTOB-XUMHUKOB
. Peakuiny u MeToapl OpraHUyECcKON XUMUU
. XMMHYeCcKasi KHHETHKa
. CriennanbHblil OpraHUYECKUN CUHTE3
. OCHOBBI KaTajin3a XUMUYECKUX PEaKIui
. Ilcuxonorus st XMMUKOB
. IIpaBoBeneHue B NpUMEHEHUU K XUMUYECKUM ITPOU3BOJICTBAM
. DJNeKTUBHBIE KYPCHI IO (PU3MUYECKON KYIBTYPE U CIIOPTY
. PoIib AMYHOCTH B HCTOPUM JIJIS1 XUMUKOB
. Pycckuil sI3bIK ¥ KyJIbTypa peds JUIsl XUMUKOB
. I30paHHbIe r11aBbl HAyK 0 MaTepuaniax
. MoJieKyIIIpHBIi 1U3aliH B OPraHUYECKON XUMUHU

CoNoOA~WNE

A PRARDDDPRPOWOWWWWWWWWWNNDNNNDNNDNNNNRPRERPRPERPERPERPERRRE
WNNPFPOOWOONOOITA,ARWNPOOO~NOUIRARWNPFPOOOLO~NOOLA,WNPEO
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44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54,

55.
56.
S57.
58.
59.
60.
61.
62.

CoBpeMeHHbIE METOBI TIOJYUEHUS U UCCIIEA0BAHNS HEOPraHMUECKUX MaTepHalloB
CoBpeMEHHBIE BBIYMCIUTEIBHBIE METOIbI 111 PELICHHS] XUMUYECKUX 3a/1a4
[InanupoBaHNe MHOTOCTYIIEHYATOI'O CUHTE3a B OPraHU4YEeCKOW XUMHHU

XHUMHS TETEPOLUKINYECKUX COCTUHEHUN

Mertatoopranndeckasi XuMus

XuMH4YecKasi TOKCUKOJIOTHS

KnacTepsl 1 aneMeHTOpraHM4ecKue COeIMHEHUS

MouekyisspHOE MOJIETUPOBAHUE B OPraHUYECKON XUMHUHU

XUMUS OPraHMYECKUX U THOPUIHBIX MaTEPUAIOB JIJIs 3JIEKTPOHUKH, (POTOHUKU U CUCTEM
peoOpa3oBaHus U 3aracaHus SHEPTUn

Crepeoxumust

[TpakTHKa 1O MOJYYEHUIO MEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUN U HABBIKOB, B TOM
qycJie IEPBUYHBIX YMEHUI U HaBBIKOB B HAYYHO-HUCCIIEI0BATEIBCKON AESITEIbHOCTH
[lenarormyeckas npakTuka

TexHosornueckas IpakTUKa

[IpeanumniioMHas npakTuka

Hayunas uccrnenoBarenbsckas padbota

['ocynapcTBeHHast UTOroBasi arTecTalus

['paxxaHckas 3amuTa B Upe3BblYaliHbIX CUTYaLUAX

[lepeBoa HAYYHO-TEXHUYECKOM JTUTEPATYPHI

DpaHIy3CKHil SA3bIK,

Bxomsamux B OOII no cnenunansHoctu «04.05.01 @ynpameHTanbHas W NPUKIATHAS XUMHUS»,
crenuanu3anus «OpraHuyeckass XHMHS», BBIIOJHEHBI B BHUJIE OTAEIBHBIX JIOKYMEHTOB,
SIBJIIAIONINXCS HEOTHheMIEMOH YacTbio manHou OOIL.

8. MeToauyeckne MAaTEPHAJIBI MO TUCIHILIMHAM

MeTtoanueckue MaTcpHraibl 110 AUCHUIITIMHAM (nepeqncneHI/Ie JUCHUIIIIMH U3 yqe6Hor0 HJ'IaHa):

CoNoOARWNE

NNNNNRPRPRRRPRRRRERRE
WNRFPOWOWONOUTNWNEREO

Heoprannueckas xumust
WNHOCTpaHHBIN A3BIK
Hcropus

Maremarunka
Nudopmaruka
VYcroiunBoe pa3BuTHe
Coumonorus

dusnka
AHanuTHuecKas XUMHUs

. @yHJaMeHTaIbHasl OpraHuYecKasi XUMHUS

. @unocodus

. BeruncnurensHble METOIbI B XUMUU

. Kpucramnoxumus

. KBantoBas xumust

. Pusnyeckas XuMus

. du3nyeckue METOAbl UCCIeA0BaHUS

. cTopus 1 METOI0JIOTHSI XUMUHT

. BeicOKOMOIIEK Y IsIpHbIE COEAMHEHUS

. CoBpeMeHHass XMMUS M XUMHYecKasi 0€3011acCHOCTh
. Ctpoenue BemnecTra

. XuMu4eckasi TEXHOJIOTUs

. XUMHY€ECKHE OCHOBBI OMOJIOIMUECKUX MPOIIECCOB
. Konnounnnas xumus
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24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.

55.
56.
57.
58.
59.
60.
61.
62.

DKOHOMHKA

be3onacHOCTh KU3HEAEATENbHOCTH

dusnyeckas KyJapTypa U CIIOpPT

OO6mas ¢puzndeckas XuMus

Jluneiinas anredpa Uit XUMHUKOB

ConuanbHO-NIOJUTHYECKAsE UCTOPUS JISl XUMUKOB

Teopus BEposATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA B XUMHUH

Teopus rpyIm B XUMHH

WubopMalinoHHbIE TEXHOJIIOTUN B HAYYHOU JESATEIILHOCTH CIICIIUATHCTOB-XHMHUKOB
Peakuuu u MeTO b1 OpraHNYECKON XUMUN

XuUMHYeCcKasi KHHETHKA

CrnenuaibHbIi OpraHUuYeCKUN CUHTE3

OCHOBBI KaTajanu3a XUMUYECKUX PeaKluii

[Icuxomnorus aas XUMHUKOB

[IpaBoBeeHUE B MPUMEHEHUH K XUMUUECKUM IIPOU3BOICTBAM

DNEKTUBHBIE KYypPCHI IO (PU3UUECKON KyIIbTYype U CIIOPTY

Ponp nuuHOCTH B MCTOPUU JIsI XUMHUKOB

Pycckuit s13bIK ¥ KyJabTypa pedd A7 XUMHUKOB

N306panHble TaBbl HAYK O MaTepuaiax

MounekyspHbIi 1U3aiiH B OpraHu4eCcKON XUMUHU

CoBpeMeHHbBIE METO/IbI TTOJTYYEHUS U UCCIICIOBAHMS HEOPTAaHUYECKUX MaTePUaIOB
CoBpeMeHHbIE BBIYUCIUTEIbHBIC METOBI JJIs PEIICHUSI XUMUUECKUX 3a/1a4
[InanupoBaHue MHOTOCTYIIEHYATOTO CHHTE3a B OPraHUYECKON XUMHUH

XUMHUS TEeTePOLMKINYECKUX COSMHEHUN

Mertatoopranuveckasi XuMus

XuMHYecKasi TOKCHKOJIOTHs

Kiacreps! 1 31eMeHTOpraHuYecKrue COSAMHEHUS

MonekynsapHoe MOIETUPOBAHNE B OPIraHUYECKON XUMUU

XVMUS OPTaHUYECKUX ¥ THOPUIHBIX MATEPHAIIOB JIJISl DJIEKTPOHUKH, OTOHUKHU M CUCTEM
npeoOpa3oBaHus U 3amacaHus SHEPTUU

Crepeoxumust

[TpakTHKa 1o MOJYYEHHUIO MEPBUYHBIX MPO(EeCCHOHANBFHBIX YMEHUN U HABBIKOB, B TOM
YUCJIe TIEPBUYHBIX YMEHUM U HaBBIKOB B HAYYHO-UCCJIEIOBATEIHCKON JEATETHHOCTH
[lenarornyeckas npakTuka

TexHomoruueckas mpakTUKa

[IpeanunioMHas npakTuka

Hayunas uccnenoBarensckas padboTa

['ocynapcTBeHHast UTOroBasi arTecTalus

['paxxnanckast 3aniuTa B Ype3BbIYAWHBIX CUTYAIUAX

[lepeBoa HAYYHO-TEXHUYECKOM JTUTEPATYPHI

DpaHIy3CKHH A3BIK,

Bxomsaumx B OOII no cnenuansHocTH «04.05.01 dynmameHTanbHas UM MPUKIATHAS XUMHUS,
cnenuanm3anus  «OpraHudeckass XHMHS», BBIIOJTHCHBI B BHJE OTICIBHBIX JIOKYMEHTOB,
SBIIIOIINXCSA HEOThEMIIEMON YacThio qanuoi OOIN.
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MnaHCeoa Y4ebHbl nnaH cneunanuteta '04.05.01_2018_OpraHuyeckas xumus_Hoseii KYT.plX', koa cneunansHoctu 04.05.01, rog Havana nogrotoskn 2018

- - - ®dopma KOHTpONst 3.e. WToro akap.vacos Kypc 1 Kypc 2 Kype 3 Kypc4 Kype 5
Cem. 1| Cem. 2| Cem. 3| CeM. 4| Cem. 5[ Cem. 6 Cem. 7| Cem. 8| Cem. 9| Cem. A

CTaTe WHpekc HaumeHoBaHue Sksa 3auer 3aueT g KP SKanep Pakt xkcnep o ||ACEeETs Aya. CP oy 3.e. 3.e. 3.e. 3.e. 3.e. 3.e. 3.e. 3.e. 3.e. 3.e.
B NaHe MeH ou. THOe THOe | mnaHy | 4acbl posnib
Bnok 1.AucumnauHbl (Moaynn)
Ba3oBas yactb

+ 51.5.01 HeopraHuueckas xumus 12 2 14 14 504 504 360 360 72 72 7 7

+ 51.5.02 MHOCTpaHHBbIii si3bIK 4 123 12 12 432 432 216 216 180 36 2 3 3 4

+ 51.5.03 WcTopus 1 3 3 108 108 54 54 54 3

+ 51.6.04 MaTemaTuka 24 13 15 15 540 540 288 288 180 72 3 5 3 4

+ b1.6.05 MHdopmaTuka 2 1 7 7 252 252 90 90 126 36 2 5

+ 51.6.06 YcToitunsoe passutie 12 5 5 180 180 72 72 108 2 3

+ 51.6.07 Coumonorus 1 2 2 72 72 36 36 36 2

+ 51.5.08 dusmka 4 123 15 15 540 540 216 216 288 36 2 5 4 4

+ 51.5.09 AHanmTNyeckas Xmmms 3 5 5 180 180 126 126 18 36 5

+ b1.6.10 PyHAaMeHTaNbHas OpraHuyeckas Xumms 3 56 4 6 19 19 684 684 360 360 288 36 5 6 4 4

+ b1.b.11 ®unocodus 6 5 6 6 216 216 72 72 108 36 8 3

+ b1.6.12 BbluncnuTenbHbIE METOALI B XUMUK 5 4 6 6 216 216 72 72 108 36 3 3

+ b1.5.13 Kpucrannoxumus 5 4 4 144 144 54 54 54 36 4

+ b1.6.14 KeaHTOBas xumus 5 6 7 7 252 252 108 108 108 36 4 3

+ b1.6.15 dusnyeckas xumms 6 5 9 9 324 324 144 144 144 36 4 5

+ b1.6.16 dusnyeckune MeTOAbI UCCNEAOBaHNS 6 5 5 180 180 108 108 72 5

+ b1.6.17 VcToprsa 1 MeTogonorms Xummn 7 2 2 72 72 36 36 36 2

+ b1.5.18 BbiCOKOMONEKYNApHbIE COEANHEHUS 7 8 8 288 288 162 162 90 36 8

+ b1.5.19 CoBpeMeHHas X1MWS 1 XMMUyeckas 6e3onacHocTb 7 3 3 108 108 36 36 72 8

+ b1.5.20 CrpoeHue BellecTsa 8 4 4 144 144 54 54 54 36 4

+ b1.6.21 XuMunyeckas TexHonorus 8 4 4 144 144 72 72 36 36 4

+ b1.6.22 XuMUYeckme 0CHOBbI 6MONOrMYECKUX NPOLIECCOB 8 5 5 180 180 108 108 72 5

+ b1.6.23 KonnouaHas xvmusi 8 6 6 216 216 144 144 36 36 6

+ b1.6.24 SKOHOMMKa 9 9 9 324 324 72 72 216 36 9

+ b1.6.25 Be3onacHoCTb Xn3HeaesTeIbHOCTH 9 9 9 324 324 54 54 234 36 9

+ b1.6.26 Ddusnyeckas KynbTypa u cnopt 16 2 2 72 72 72 72 1 1

186 186 6696 | 6696 | 3186 | 3186 | 2790 720 24 28 20 21 22 21 13 19 18

BapuaTtuBHas 4actb

+ b1.B.01 ObLwas dusnyeckas xumms 1 4 4 144 144 72 72 36 36 4

+ Bb1.B.02 JIMHeliHas anrebpa Ans XMMUKOB 1 2 4 4 144 144 108 108 36 2 2

+ Bb1.B.03 CoupanbHo-NnonuTuYeckas UCTOpUs Anst XUMUKOB 3 2 2 72 72 36 36 36 2

+ 51.8.04 Teopust BEPOSTHOCTEN U MaTeMaTnyeckas 3 3 3 108 108 54 54 18 36 3

CTaTUCTUKa B XUMUK

+ B1.B.05 Teopus rpynn B Xumun 4 2 2 72 72 36 36 36 2

o praos e e : IREIEEEE ;

+ b1.B.07 Peakumn 1 MeToabl OpraHUYeckon XUMnum 5 2 2 72 72 36 36 36 2

+ 51.B.08 XuMnyeckas KuHeTuka 6 2 2 72 72 36 36 36 2

+ Bb1.B.09 CrieumanbHbIii opraHMyeckuii cuHTes 7 6 8 8 288 288 144 144 108 36 4 4

+ b1.B.10 KaTanus B opraHM4eckoit XvMumn 7 3 3 108 108 36 36 36 36 8

+ b1.B.11 Mcnxonorna ans XMMMKoB 8 2 2 72 72 36 36 36 2

+  |BLB.12 :Eg;;’:gq”g‘s‘;ﬂ MPUMEHEHNN K XAMUHECKAM 9 4 4 144 | 144 36 36 108 4




MnaHCeoa Y4ebHbl nnaH cneunanuteta '04.05.01_2018_OpraHuyeckas xumus_Hoseiii KYT.pIX', koa cneunansHoctu 04.05.01, roa Havana noarotoskn 2018

3akpenneHHas kadeapa

Kon HanmeHoBaHue

4 |O6Lueit 1 HEOPraHUYECKOW XUMUK

9  [MHocTpaHHBIX S3bIKOB

61  |BbiClumii XuMmueckuii konnemx PAH

61  |BbiCLumii XuMnueckuii konnemx PAH
55 VIH(OPMaTVIKIA i KOMMBIOTEPHOTO
57 RSﬁEf'ﬂﬁ geneHaﬂ XVMUST 7St
VCTONYMBOr0 NAZRMTIG"
58 [Couwmonorum

61  |BbICLUMI XMMUYECKUI Konneax PAH

5  [AHanuTueckoit xumum

1 |OpraHuyeckoi XxumMum

17 |dunocodum

61  |Bbiclumii XuMuyeckuit konneax PAH

61 [BbiCLumit XMMUYeckuii konnemk PAH

7  |KBaHTOBOI XuMuM

61 [BbiCLumii XvMuyeckuii konnemk PAH

61  |BbiClUM XMMUYECKUIA Konneax PAH
57 |FOHECRO "3eneras XuMnst ans

VCTOMUYMROrQ DARRUTIG"

61 |BbICLUMI XMMUYECKUI Konneax PAH

IOHECKO "3eneHast xumusi ans

57 o "
YCTOMYMBOrO pasBuUTUS

61 [BbiCLumit XMMUYeckuii konnemk PAH

10 |O6Lelt XMMUYECKO TEXHOMOrUN

1 |OpraHuyeckomn Xumum

61 |BbICLUMI XMMUYECKUI Konneax PAH

49  |9KOHOMMYECKOit Teopumn

43 |TexHocepHoit 6e3onacHocTv

20  [®u3mnyeckoro BOCMUTaHUS W criopTa

61  |BbiClumii XuMmueckuii konnemx PAH

61 |BbiClumnii XuMmueckuii konnemx PAH

16 |WcTopum n nonutonorum

61 [BbiCuMi1 XMMUYeckuii konnemk PAH

61  |Bbiclumii xumMuyeckuit konneax PAH

61 |BbICLUMI XMMUYECKUI Konneax PAH

61 |BbiClumnii XuMmueckuii konnemx PAH

61  |BbICLumMiA XMMUecKuii kKonnemx PAH

61  |BbICLUMI XMMUYECKUI Konneax PAH

61 |BbICIUMI XMMUYECKUI Konneax PAH

18  |Mcuxonorumn

paXkaaHCKoro, aBTOPCKOro U
3KOSIOrMYECKOro npasa

51




MnaHCeoa Y4ebHbl nnaH cneunanuteta '04.05.01_2018_OpraHuyeckas xumus_Hoseii KYT.plX', koa cneunansHoctu 04.05.01, rog Havana nogrotoskn 2018

Kypc 1 Kypc 2 Kypc 3 Kypc 4 Kypc 5
- - - ®dopma KOHTpONst 3.e. WToro akap.vacos
Cem. 1| Cem. 2| Cem. 3| CeM. 4| Cem. 5[ Cem. 6 Cem. 7| Cem. 8| Cem. 9| Cem. A
CTaTe WHpekc HaumeHoBaHue Sksa 3auer 3aueT g KP SKanep Pakt xkcnep o ||ACEeETs Aya. CP oy 3.e. 3.e. 3.e. 3.e. 3.e. 3.e. 3.e. 3.e. 3.e. 3.e.
B NaHe MeH ou. THOe THOe | mnaHy | 4acbl posnib
+ B1.B.13 SNeKTUBHbIE KyPCbl MO (DU3NYECKON KyTbType 1 123456 328 328 328 328
cnopty
+ b51.B.AB.01 AncumnamHbl no Bbi6opy 51.B.[1B.1 3 4 4 144 144 36 36 108 4
+ 51.B.[1B.01.01 |Ponb IMYHOCTM B UCTOPUM AN XVMUKOB 3 4 4 144 144 36 36 108 4
- 51.B.[B.01.02 |Pycckuit si3blK U KylbTypa peun Asis XMMUKOB 3 4 4 144 144 36 36 108 4
- 51.B.[1B.01.03 |KynbTyponorus ans XuMMKoB 3 4 4 144 144 36 36 108 4
+ b51.B.[1B.02 AvcumnamHbl no Bbi6opy 61.B.[1B.2 7 4 4 144 144 36 36 108 4
+ 51.B.[1B.02.01 |M36paHHble rnaBbl Hayk O MaTepuanax 7 4 4 144 144 36 36 108 4
- 51.B.1B.02.02 |MonekynsipHbiii AU3aiiH B OPraHM4ecKoil XMMumn 7 4 4 144 144 36 36 108 4
B 51.8.1B.02.03 CoBpeMeHHble METOAbI MOMyYeHNs 1 7 4 4 144 144 36 36 108 4
MCCNeA0BaHUs HeOPraHUYeckuX MaTepuasioB
R 51.B.01B.02.04 CoBpeMeHHble BbIYMCIUTENbHbIE METOABI 415 7 4 4 144 144 36 36 108 4
peLLeHns XMMUYecknx 3aaad
+ 51.B.[1B.03 AvcumnamHbl no Bbi6opy 61.B./1B.3 5 4 4 144 144 36 36 108 4
+ B1.B.71B.03.01 I'InaHMposaHvle MHOrOCTYMNeH4YaToro cuHTe3a B 5 4 4 144 144 36 36 108 4
OpraH14eckoi XuMmn
B51.B.[1B.03.02 |X1MUsi reTepoLMKINYECKUX COEANHEHUI 5 4 4 144 144 36 36 108 4
+ b1.B.[1B.04 AucumnamHbl no Bbi6opy 61.B./1B.4 7 4 4 144 144 54 54 54 36 4
+ 51.B.[1B.04.01 |MeTannoopraHu4eckas Xxumms 7 4 4 144 144 54 54 54 36 4
- 51.B.[1B.04.02 |XuMnueckas TOKCUKONOMUS 7 4 4 144 144 54 54 54 36 4
- B51.B.[1B.04.03 |KnacTepbl 1 aneMeHTOpraHnyeckue CoeanHeHns 7 4 4 144 144 54 54 54 36 4
+ b51.B.[1B.05 [AncumnnuHbl no Bbi6opy 61.B.A1B.5 8 2 2 72 72 36 36 36 2
+ 51.8./1B.05.01 )P:I:g:;ynﬂpme MOZAENMpOBaHWe B OPraHn4Yeckon 8 2 2 7 ” 36 36 36 2
XnNMUsi OpraHnyeckux u rubpuaHbIX MaTepuanos
- 51.B.[1B.05.02 |4n5 3neKTPOHUKY, (POTOHUKM U cUCTEM 8 2 2 72 72 36 36 36 2
npeobpa3oBaHusi W 3anacaHusi SHepruun
- 51.B.[1B.05.03 |Crepeoxumus 8 2 2 72 72 36 36 36 2
57 57 2380 | 2380 | 1210 | 1210 990 180 6 2 9 5 6 6 15 4 4
243 243 9076 | 9076 | 4396 | 4396 | 3780 900 30 30 29 26 28 27 28 23 22
Bnok 2.MpaKTukK, B TOM Ynce Hay4yHo-uccnepoBaTtenbckas pa6éora (HUP)
Ba3oBas yacTb
MpakTuka Mo Nony4eHnio NepBUYHbBIX
+ 52.6.01(Y) NpodecchoHanbHbIX YMEHWI M HaBbIKOB, B TOM 4 3 3 108 108 108 3
YMCIE NEPBUYHBIX YMEHUI 1 HaBbIKOB B Hay4HO-
MCCNeaoBaTeNbCKoN AESTENBHOCTU
+ 52.5.02(Y) Meparornyeckas npakTuka 9A 9 9 324 324 162 162 162 2 7
+ 52.5.03(M) TexHonornyeckas npakTuka 8 3 3 108 108 108 3
+ 52.6.04(Ma)  |MpeaavnnoMHas npakTuka A 9 9 324 324 324 9
24 24 864 864 162 162 702 3 3 2 16
BapuaTuBHas 4yactb
+ |62B.OIH)  |Hayumas uccnenosatenscras paGota 356789 24 | 24 | 864 | 864 | 414 | 414 | 414 | 36 1 1| 23| 2|46 ]|s
24 24 864 864 414 414 414 36 1 1 2 3 2 4 6 5
48 48 1728 | 1728 576 576 1116 36 1 4 2 3 2 21

Bbnok 3.MocyaapcTBeHHasa UTorosas aTtrecraums

Bba3oBas yactb




MnaHCeoa Y4ebHbl nnaH cneunanuteta '04.05.01_2018_OpraHuyeckas xumus_Hoseiii KYT.pIX', koa cneunansHoctu 04.05.01, roa Havana noarotoskn 2018

3akpenneHHas kadeapa

Kon HanmeHoBaHue

20 |®u3nyeckoro BOCMUTAHUS U criopTa

61  |BbiCLumii XuMmueckuii konnemx PAH

19 |Pycckoro sisbika

58 [Couwmonorum

61  |BbICLUMIA XMMUYECKUIA Konneax PAH

61 [BbiCLuMi1 XMMUYeckuit konnemk PAH

61 |BbICLUMI XMMUYECKUI Konnemk PAH

61 |BbICLUM XMMUYECKUI1 Konneax PAH

1 |OpraHuyeckoit xumun

61  |Bbiclumii xumMuyeckuit konneax PAH

61 [BbiCLumit XMMUyeckuii konnemk PAH

37  |3kcnepTuabl B AOMUHI- U HAPKOKOHTPOSI{

61  |Bbiclumii XuMuyeckuit konneax PAH

61  |BbiCLumnii XMMUeckuii konnemx PAH

61 |Bbiclumii xuMuyeckuit konneax PAH

61 |BbiCLUMA XMMUYECKUI1 Konneax PAH

61  |BbiCLumnii XMMUeckuii konnemx PAH

61 [BbiCLuMi1 XMMUYeckuii konnemk PAH

61 [BbiCuMi1 XMMUYeckuii konnemk PAH

61 [BbiCLumii XvMuyeckuii konnemk PAH

61  |BbiClumnii XuMmueckuii konnemx PAH




MnaHCeoa Y4ebHbl nnaH cneunanuteta '04.05.01_2018_OpraHuyeckas xumus_Hoseii KYT.plX', koa cneunansHoctu 04.05.01, rog Havana nogrotoskn 2018

Kypc 1 Kypc 2 Kypc 3 Kypc 4 Kypc 5
- - - (DopMa KOHTpONA 3.e. WToro akaa.yacos
Cem. 1| Cem. 2| Cem. 3| CeM. 4| Cem. 5[ Cem. 6 Cem. 7| Cem. 8| Cem. 9| Cem. A
CTaTe WHpekc HaumeHoBaHue Sksa 3auer 3aueT g KP SKanep Pakt xkcnep o ||ACEeETs Aya. CP oy 3.e. 3.e. 3.e. 3.e. 3.e. 3.e. 3.e. 3.e. 3.e. 3.e.
B nnaHe MeH ou. THOE THOEe nnaxy Yacbl ponb
+ B3.6.01 [ocypapcTBeHHas UToroeas attectaums 9 9 324 324 324 9
9 9 324 324 324 9
9 9 324 324 324 9
OTA.dakynbTaTUBbI
BapuaTtuBHas yactb
+ mTﬂ.B.Ol rpa)KFlaHCKaﬂ 3aluTa B YpeE3BbIYanHbIX 2 1 1 36 36 16 16 20 1
cuTyaumsx
+ OTA.B.02 MepeBoa Hay4HO-TEXHUYECKOW NUTEpaTypbI 34 4 4 144 144 64 64 80 2 2
+ OTA.B.03 DpaHLy3CKuii S3blK 78 9 3 3 108 108 54 54 54 1 1 1
8 8 288 288 134 134 154 1 2 2 1 1 1
8 8 288 288 134 134 154 1 2 1 1 1




MnaHCeoa Y4ebHbl nnaH cneunanuteta '04.05.01_2018_OpraHuyeckas xumus_Hoseiii KYT.pIX', koa cneunansHoctu 04.05.01, roa Havana noarotoskn 2018

3akpenneHHas kadeapa

Kon HanmeHoBaHue

61 |BbICIUMI XMMUYECKUI Konneax PAH

43 |TexHoccepHoii 6e3onacHocTv

9  |MHOCTpaHHBbIX A3bIKOB

61  |BbiClumii XuMmueckuii konnemx PAH




MnaH Y4yebHblii nnaH cneynanuteta '04.05.01_2018_Opranunyeckas xumusi_Hosbin KYT.plx', kog cneuunansHoctv 04.05.01, rog Havana nogrotosku 2018

- - - ®dopma KOHTpONst 3.e. - WToro akaa.4acos
Cuutatb Whaexc MG Sk3a S 3aver ¢ Kp kcnep CE Yacos | Skcnep Mo |KoHTakT]| P KoHT | WHTep | Snekt
B NaHe MeH ou. THOe B3.e. | THoe | mnaHy | w4acel ponb | uacekl | uvacel
Bnok 1.AucumnauHbl (Moaynn)
Ba3oBas yactb

+ 51.5.01 HeopraHuyeckas xvumus 12 2 14 14 36 504 504 360 72 72 140 10

+ 51.5.02 MHOCTpaHHBbIii si3bIK 4 123 12 12 36 432 432 216 180 36 60

+ 51.5.03 WcTopus 1 3 3 36 108 108 54 54 23

+ 51.6.04 MaTemaTuka 24 13 15 15 36 540 540 288 180 72 69 10

+ b1.6.05 MHdopmaTuka 2 1 7 7 36 252 252 90 126 36 81 5

+ 51.6.06 YcToitunsoe passutie 12 5 5 36 180 180 72 108 28

+ 51.6.07 Coumonorus 1 2 2 36 72 72 36 36 6

+ 51.5.08 dusmka 4 123 15 15 36 540 540 216 288 36 48

+ b1.6.09 AHanuTU4YecKas XmmMus 3 5 5 36 180 180 126 18 36 79

+ b1.6.10 PyHAaMeHTaNbHas OpraHuyeckas Xumms 3 56 4 6 19 19 36 684 684 360 288 36 60

+ b1.b.11 ®unocodus 6 5 6 6 36 216 216 72 108 36 28

+ b1.6.12 BbluncnuTenbHbIE METOALI B XUMUK 5 4 6 6 36 216 216 72 108 36 28

+ b1.5.13 Kpucrannoxumus 5 4 4 36 144 144 54 54 36 15

+ b1.6.14 KeaHTOBas xumus 5 6 7 7 36 252 252 108 108 36 30

+ b1.6.15 dusnyeckas xumms 6 5 9 9 36 324 324 144 144 36 40

+ b1.6.16 dusnyeckune MeTOAbI UCCNEAOBaHNS 6 5 5 36 180 180 108 72 18

+ b1.6.17 VcToprsa 1 MeTogonorms Xummn 7 2 2 36 72 72 36 36 18

+ b1.5.18 BbiCOKOMONEKYNApHbIE COEANHEHUS 7 8 8 36 288 288 162 90 36 20

+ b1.5.19 CoBpeMeHHas X1MWS 1 XMMUyeckas 6e3onacHocTb 7 3 3 36 108 108 36 72 18

+ b1.5.20 CrpoeHue BellecTsa 8 4 4 36 144 144 54 54 36 23

+ b1.6.21 XuMunyeckas TexHonorus 8 4 4 36 144 144 72 36 36 20

+ b1.6.22 XuMUYeckme 0CHOBbI 6MONOrMYECKUX NPOLIECCOB 8 5 5 36 180 180 108 72 23

+ b1.6.23 KonnouaHas xvmusi 8 6 6 36 216 216 144 36 36 28

+ b1.6.24 SKOHOMMKa 9 9 9 36 324 324 72 216 36 28

+ b1.6.25 Be3onacHoCTb Xn3HeaesTeIbHOCTH 9 9 9 36 324 324 54 234 36 14

+ b1.6.26 Ddusnyeckas KynbTypa u cnopt 16 2 2 36 72 72 72

186 186 6696 | 6696 | 3186 | 2790 720 945 25

BapuaTtuBHas 4actb

+ b1.B.01 ObLwas dusnyeckas xumms 1 4 4 36 144 144 72 36 36 20

+ Bb1.B.02 JIMHeliHas anrebpa Ans XMMUKOB 1 2 4 4 36 144 144 108 36 38 5

+ Bb1.B.03 CoupanbHo-NnonuTuYeckas UCTOpUs Anst XUMUKOB 3 2 2 36 72 72 36 36 18

+ 51.8.04 Teopust BEPOSTHOCTEN U MaTeMaTnyeckas 3 3 3 36 108 108 54 18 36 28

CTaTUCTUKa B XUMUK

+ B1.B.05 Teopus rpynn B Xumun 4 2 2 36 72 72 36 36 15

o praos e e : IR EEIEIEIE .

+ b1.B.07 Peakumn 1 MeToabl OpraHUYeckon XUMnum 5 2 2 36 72 72 36 36

+ b1.B.08 XvMnyeckas KMHeTUKa 6 2 2 36 72 72 36 36 18

+ Bb1.B.09 CrieumanbHbIii opraHMyeckuii cuHTes 7 6 8 8 36 288 288 144 108 36 20

+ b1.B.10 KaTanus B opraHM4eckoit XvMumn 7 3 3 36 108 108 36 36 36 15

+ b1.B.11 Mcnxonorna ans XMMMKoB 8 2 2 36 72 72 36 36 10

+  |BLB.12 :Eg;;’:gq”g‘s‘;ﬂ MPUMEHEHNN K XAMUHECKAM 9 4 4 36 | 144 | 144 36 108 10
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Kypc 1 Kypc 2
Cem. 1 Cem. 2 Cem. 3 Cem. 4
3.e. | Utoro| Jek | Jlab MNp CP oy 3.e. | Utoro| Jlek | Jlab Mp CP oy 3.e. | Utoro| Jek | Jlab MNp CcP oy 3.e. | Utoro| Jlek | Jlab Mp CP oy
ponb pornb ponb pornb
7 252 54 90 54 18 36 7 252 36 90 36 54 36
2 72 36 36 3 108 36 72 3 108 72 36 4 144 72 36 36
3 108 18 36 54
3 108 36 36 36 5 180 36 36 72 36 3 108 36 36 36 4 144 36 36 36 36
2 72 36 36 5 180 18 36 90 36
2 72 18 18 36 3 108 36 72
2 72 18 18 36
2 72 18 36 18 5 180 18 36 126 4 144 36 36 72 4 144 18 18 72 36
5 180 36 54 36 18 36
5 180 72 36 36 36 6 216 72 36 108
3 108 18 18 72
1 36 4 32
24 864 | 166 90 302 | 270 36 28 | 1008 | 108 90 216 | 486 | 108 20 720 | 180 54 216 | 198 72 21 756 | 144 180 | 324 | 108
4 144 36 36 36 36
2 72 18 36 18 2 72 18 36 18
2 72 36 36
3 108 36 18 18 36
2 72 18 18 36
3 108 36 18 54
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Kypc 3 Kypc 4
Cem. 5 Cem. 6 Cem. 7 Cem. 8
3.e. | Utoro| Jek | Jlab MNp CP oy 3.e. | Utoro| Jlek | Jlab Mp CP oy 3.e. | Utoro| Jek | Jlab MNp CcP oy 3.e. | Utoro| Jlek | Jlab Mp CP oy
ponb ponb ponb ponb
4 144 72 72 4 144 72 72
3 108 18 18 72 3 108 18 18 36 36
3 108 18 18 36 36
4 144 36 18 54 36
4 144 36 18 54 36 3 108 18 36 54
4 144 36 36 72 5 180 36 36 72 36
5 180 36 72 72
2 72 18 18 36
8 288 36 90 36 90 36
3 108 18 18 72
4 144 36 18 54 36
4 144 36 36 36 36
5 180 36 54 18 72
6 216 36 72 36 36 36
1 36 4 32
22 792 | 144 72 108 | 360 | 108 21 756 | 112 72 194 | 306 72 13 468 72 90 72 198 36 19 684 | 144 | 126 | 108 | 198 | 108
2 72 36 36
2 72 18 18 36
4 144 36 36 72 4 144 36 36 36 36
3 108 18 18 36 36
2 72 18 18 36
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. 3akpennieHHas kabeapa -
Cem. 9 Cem. A
3.e. | Utoro| Jlek a6 Mp CP Eg:: 3.e. | Utoro| Jek a6 Mp CP gg:; Kon HaumeHoBaHue KomneTeHumn
4 |OBLwelt 1 HEOpraHNUECKOI XUMUN OK-1; OTK-1; OTK-2
9 |VIHOCTpaHHbIX A3bIKOB OK-7; OMnK-7
61  |Bbiclumii xuMmuyeckwii konnemk PAH OK-3
61  |Bbiclumit xvMmu4yeckwit konnemk PAH OrK-3
55 IHPOPMaTVKA U KOMMBIOTEPHOTO OK-7; ONK-4
57 Wﬁ%ﬁm OK-1; ONK-5; MK-9
VCTOUYMBOrQ NAIBUTUG
58 |Couvonorum OK-6
61 |[BbiCLuMi1 XMMUYecKuit konnemk PAH OrK-3; OMnK-4
5 |AHanuTdeckon xumum OrK-1; OMK-2; OMK-3; OMK-5; OrK-6
1 |OpraHuueckoit xummn OK-1; OTK-1; ONK-2
17 |®unocodum OK-2
61  |Bbicumii xummueckuit konnemk PAH | OMK=3; MK-6
61  |Bbiclumnit XvMuyeckuit konnemk PAH OK-1; OMNK-5
7 |KBaHTOBOI XuMUM OIK-5; OrK-6; MK-3; NMK-9
61 |Bbiclumii xuMuueckuii konneax PAH OK-1; OMK-1; OMNK-2; MK-4
61  |Bbiclumii xvMmuyeckwii konnemk PAH OK-1; TK-2; TIK-6
57 [FORECRO "3eneran XA [ OK-1; OK-3; NK-3
VCTOUYMBOrO NDAIRUTUG
61  [Bbicwmit xuMmueckmit konnemx PAH OMK-1; OMK-3; MK-3
57 |IOHECKO "3eneHas xamus ans OMK-5; OMK-6; MK-3; MK-9
YCTOMUMBOrO passuTus
61  |Bbiclumit XvMuyeckuit konnemk PAH OMK-1; MK-3
10  |O6Lel XMMUYECKOI TEXHONOMUN OrK-1; MK-8
OK-1; OlK-1; OMK-6; NK-3
1 |OpraHuyeckomn Xumum
61  [Bblcwmit xummueckuit konnemx PAH OK-1; OrK-1; OMK-2; MK-4
9 324 | 36 36 | 216 | 36 49  [3koHoMMueckolt Teopum OK-4; OK-7
9 324 | 18 18 18 | 234 | 36 43 [TexHoctepHoii GesonacHocTn OK-7; OK-9; OrK-6
20 |®U3nUECcKOro BOCIMTaHMS 1 criopTa OK-7; OK-8
18 648 54 18 54 450 72
61  [Bbicwmit xuMmueckuit konnemx PAH OK-1; OrK-1; OMK-2; MK-4
61  |BbICLUMA XMMUYECKUIn konneax PAH OK-3; NK-4
16 |WcTopum n nonutonorum OK-3; k-7
OrK-3; NK-4
61 |[BbiCuMi1 XMMUYeckuii konnemk PAH
61  |Bbicumii xummueckuit konnemk PAH | OMK=3; MK-4
61 |[BbiCLuMi1 XMMUYecKuit konnemk PAH Orik-4; ONK-S; TK-6; MK-7
61 |Bbiclumii xuMuyeckuin konneax PAH OK-1; OMMK-1; ONK-2; MK-3
61 |Bbiclumii xumMuyeckuit konneax PAH OK-1; OMK-1; MK-3
61  [Bblcwmit xuMmueckuit konnemx PAH OnNK-1; OMK-2; MK-3
61 |[BbiCLUMi1 XMMUYECKuit konnemk PAH OK-1; OIK-1; MK-3
18  [Mecuxonorum OK-1; OK-7; ONK-8; NK-7
N 18 | 108 51 |ovonomecioro npaea oo
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- - - ®dopma KOHTpONst 3.e. - WToro akaa.4acos
Cuutatb Whaexc MG Sk3a S 3aver ¢ Kp kcnep CE Yacos | Skcnep Mo |KoHTakT]| P KoHT | WHTep | Snekt
B NaHe MeH ou. THOe B3.e. | THoe | mnaHy | w4acel ponb | uacekl | uvacel
+ B1.B.13 SNeKTUBHbIE KyPCbl MO (DU3NYECKON KyTbType 1 123456 328 328 328
cnopty
+ b51.B.AB.01 AncumnamHbl no Bbi6opy 51.B.[1B.1 3 4 4 144 144 36 108 10
+ 51.B.[1B.01.01 |Ponb IMYHOCTM B UCTOPUM AN XVMUKOB 3 4 4 36 144 144 36 108 10
- 51.B.[B.01.02 |Pycckuit si3blK U KylbTypa peun Asis XMMUKOB 3 4 4 36 144 144 36 108 10
- 51.B.[1B.01.03 |KynbTyponorus ans XuMMKoB 3 4 4 36 144 144 36 108 10
+ b51.B.[1B.02 AvcumnamHbl no Bbi6opy 61.B.[1B.2 7 4 4 144 144 36 108
+ 51.B.[1B.02.01 |M36paHHble rnaBbl Hayk O MaTepuanax 7 4 4 36 144 144 36 108
- 51.B.1B.02.02 |MonekynsipHbiii AU3aiiH B OPraHM4ecKoil XMMumn 7 4 4 36 144 144 36 108
_ 51.B.01.02.03 CoBpeMeHHble METOAbI MOMyYeHNs 1 7 4 4 36 144 144 36 108
MCCNeaoBaHNs HeOpraHWYecKnx MaTepuanos
R 51.B.01B.02.04 CoBpeMeHHble BbIYMCIUTENbHbIE METOABI 415 7 4 4 36 144 144 36 108
peLLeHns XMMUYecknx 3aaad
+ 51.B.[1B.03 AvcumnamHbl no Bbi6opy 61.B./1B.3 5 4 4 144 144 36 108
+ B1.B.71B.03.01 I'InanposaHvle MHOrOCTYMNeH4YaToro cuHTe3a B 5 4 4 36 144 144 36 108
OpraH14eckoi XuMmn
B51.B.[1B.03.02 |X1MUsi reTepoLMKINYECKUX COEANHEHUI 5 4 4 36 144 144 36 108
+ 51.B.[1B.04 AucumnamHbl no Bbi6opy 61.B./1B.4 7 4 4 144 144 54 54 36 15
+ 51.B.[1B.04.01 |MeTannoopraHu4eckas Xxumms 7 4 4 36 144 144 54 54 36 15
- 51.B.[1B.04.02 |XuMnueckas TOKCUKONOMUS 7 4 4 36 144 144 54 54 36 15
- B51.B.[1B.04.03 |KnacTepbl 1 aneMeHTOpraHnyeckue CoeanHeHns 7 4 4 36 144 144 54 54 36 15
+ b51.B.[1B.05 [AncumnnuHbl no Bbi6opy 61.B.A1B.5 8 2 2 72 72 36 36
+ 51.8./1B.05.01 >I\(/Il/?'i:lila;:yn;1pHoe MOAENMpOoBaHNe B OpraHn4eckon 8 2 2 36 72 72 36 36
XnNMUsi OpraHnyeckux u rubpuaHbIX MaTepuanos
- 51.B.[1B.05.02 |4n5 3neKTPOHUKY, (POTOHUKM U cUCTEM 8 2 2 36 72 72 36 36
npeobpa3oBaHusi W 3anacaHusi SHepruun
- 51.B.[1B.05.03 |Crepeoxumus 8 2 2 36 72 72 36 36
57 57 2380 | 2380 | 1210 990 180 245 5
243 243 9076 | 9076 | 4396 | 3780 900 1190 30
Bnok 2.MpaKTukK, B TOM Ynce Hay4yHo-uccnepoBaTtenbckas pa6éora (HUP)
Ba3oBas yacTb
MpakTuka Mo Nony4eHnio NepBUYHbBIX
. 52.5.01(Y) npoeccnoHasnbHbIX YMEHWI M HaBbIKOB, B TOM 4 3 3 36 108 108 108
YMCIE NEPBUYHBIX YMEHUI 1 HaBbIKOB B Hay4HO-
MCCNeaoBaTeNbCKoN AESTENBHOCTU
+ 52.5.02(Y) Meparornyeckas npakTuka 9A 9 9 36 324 324 162 162
+ B2.6.03(MM) TexHonormyeckas npakTuka 8 3 3 36 108 108 108
+ 52.5.04(MNa) MpepannnomHas npakTvka A 9 9 36 324 324 324
24 24 864 864 162 702
BapuaTtuBHas yactb
+ 52.B.01(H) HayuHas uccnepoBatenbckas pabota 356A789 24 24 36 864 864 414 414 36
24 24 864 864 414 414 36
48 48 1728 | 1728 576 1116 36

Bbnok 3.FocyaapcTBeHHas UTorosas atrecraums




MnaH Y4ebHblii nnaH cneynanuteta '04.05.01_2018_Opranuyeckas xumusi_Hosbin KYT.plx', kog cneuunansHoctv 04.05.01, rog Havana nogrotosku 2018

Kypc 1 Kypc 2
Cem. 1 Cem. 2 Cem. 3 Cem. 4
3.e. | Utoro| Jek | Jlab MNp CP oy 3.e. | Utoro| Jlek | Jlab Mp CP oy 3.e. | Utoro| Jek | Jlab MNp CcP oy 3.e. | Utoro| Jlek | Jlab Mp CP oy
ponb pornb ponb pornb
32 32 66 66 66 66 66 66
4 144 36 108
4 144 36 108
4 144 36 108
4 144 36 108
6 248 54 104 54 36 2 138 18 102 18 9 390 72 120 | 162 36 5 246 54 102 90
30 | 1112 220 90 406 | 324 72 30 | 1146 | 126 90 318 | 504 | 108 29 | 1110 | 252 54 336 | 360 | 108 26 | 1002 198 282 | 414 | 108
3 108 108
3 108 108
1 36 16 20 1 36 16 20
1 36 16 20 1 36 16 20
1 36 16 20 4 144 16 128
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Kypc 3 Kypc 4
Cem. 5 Cem. 6 Cem. 7 Cem. 8
3.e. | Utoro| Jek | Jlab MNp CP oy 3.e. | Utoro| Jlek | Jlab Mp CP oy 3.e. | Utoro| Jek | Jlab MNp CcP oy 3.e. | Utoro| Jlek | Jlab Mp CP oy
ponb ponb ponb ponb
66 66 32 32
4 144 18 18 108
4 144 18 18 108
4 144 18 18 108
4 144 18 18 108
4 144 18 18 108
4 144 18 18 108
4 144 18 18 108
4 144 18 18 108
4 144 | 36 18 54 36
4 144 36 18 54 36
4 144 36 18 54 36
4 144 36 18 54 36
2 72 36 36
2 72 36 36
2 72 36 36
2 72 36 36
6 282 54 84 144 6 248 54 86 108 15 540 | 108 90 234 | 108 4 144 54 18 72
28 | 1074 | 198 72 192 | 504 | 108 27 | 1004 | 166 72 280 | 414 72 28 | 1008 | 180 90 162 | 432 | 144 23 828 | 198 | 126 | 126 | 270 | 108
3 108 108
3 108 108
2 72 32 40 3 108 48 60 2 72 32 40 4 144 72 72
2 72 32 40 3 108 48 60 2 72 32 40 4 144 72 72
2 72 32 40 3 108 48 60 2 72 32 40 252 72 180
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Kypc 5 3 "
aKkperieHHast Ka a -
Cem. 9 Cem. A a S
3.e. | Utoro| Jlek a6 Mp CP oy 3.e. | Utoro| Jek a6 Mp CP oy Kon HaumeHoBaHue KomneTeHumn
ponb ponb
OK-7; OK-8
20 |®u3nyeckoro BOCMUTAHWS U crnopTa
OK-7; OMNK-7; NK-7
61 |[BbicLumii xuMuyeckwit konnemk PAH OK-7; OMK-7; TK-7
OK-7; ONK-7; MK-7
19 |Pycckoro sisbika
58 [Couuonorum OK-7; ONK-7; NMK-7
OK-1; OMK-1; ONK-2; NK-3
61 |[BbiCLumit XuMmueckuit konnemx PAH OK-1; OIK-1; OTK-2; MK-3
OK-1; OMK-1; OMK-2; MK-3
61 [BbiCuMi1 XMMUYeckuit konnemk PAH
OK-1; OMK-1; OMNK-2; MK-3
61  |BbICLUMI XMMUYECKUI Konneax PAH
j j OK-1; OMK-1; OMK-2; MK-3
61 [Bbiclumii xumMuueckuit konnemx PAH
OK-1; OMK-1; ONK-2; NK-3
OK-1; OMK-1; OMNK-2; MK-3
1 |OpraHuyeckoit xumMum
61  [Bbiclwumit xummdeckuii konnemx PAH OK-1; OMK-1; OMK-2; MK-3
OK-1; OMK-1; ONK-2; NK-3
61 |Bbiclumit xMuueckuii konnemk PAH OK-1; OMK-1; OMK-2; MK-3
37  [3Kcneptussl B gonukr- u HapkokorTpond OK-1; OMK-1; OMK-2; MK-3
OK-1; ONK-1; OMNK-2; MK-3
61  |Bbiclumii XuMuyeckuit konneax PAH
OnK-1; OMNK-2; NK-3
OMK-1; OMK-2; NK-3
61 |BbiCLumnii XMMUeckuii Konnemx PAH
OMK-1; OMK-2; NK-3
61 |Bbiclumii xuMuyeckuit konneax PAH
61 |[BbicLumii xuMuueckuit konnemxk PAH OMK-1; OMK-2; MK-3
4 144 18 18 108
22 792 72 18 72 558 72
OMK-5; MK-3; NK-6
61  |BbiCLumnii XMMUeckuii konnemx PAH
2 72 36 36 7 252 126 | 126 61  |Bbicwnit xummuueckuit konnemk PAH OK-5; OMK-7; OMNK-8
v v OMK-1; OMK-5; OMNK-6; NK-1; NMK-2; MK-3; NK-4; NK-5; NK-6; NK-7; NK-8; MK-9
61 [Bbicumin xuMmyeckuii konnemxk PAH
OMK-1; OMK-5; OMK-6; NK-1; MK-2; MK-3; NK-4; NK-5; MK-6; NK-7; MK-8; MK-9
9 324 324 61  |BbiClumnii XuMmueckuii konnemx PAH
2 72 36 36 16 576 126 450
ONK-1; OMK-2; NK-1; MK-2; MK-3; NK-4; MK-5; MK-6; MK-7
6 216 108 108 5 180 90 54 36 61  |BbiCLumnii XMMUeckuii konnemx PAH
6 216 108 108 5 180 90 54 36
8 288 144 194 21 756 216 504 36
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- - - ®dopma KOHTpONst 3.e. - WToro akaa.4acos
Cuutatb Whaexc MG Sk3a S 3aver ¢ Kp kcnep CE Yacos | Skcnep Mo |KoHTakT]| P KoHT | WHTep | Snekt
B NaHe MeH ou. THOe B3.e. | THoe | mnaHy | w4acel ponb | uacekl | uvacel
Bba3zoBas yacTb
+ b3.6.01 [ocynapcTBeHHas UToroeas atrecraums 9 9 36 324 324 324
9 324 324 324
9 324 324 324
OTA.PakyNnbTaTUBbI
BapuaTtuBHas Yactb
+ oTA.B.01 paxkaaHcKas 3almTa B YpesBbl4aiHbIX 2 1 1 36 36 36 16 20
CUTyaumsix
+ OTA.B.02 MepeBoa Hay4HO-TEXHWUYECKOM NUTepaTypbl 34 4 4 36 144 144 64 80
+ OTA.B.03 DpaHLy3CKUiA S3bIK 78 9 3 3 36 108 108 54 54
8 8 288 288 134 154
8 8 288 288 134 154
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Kypc 1 Kypc 2
Cem. 1 Cem. 2 Cem. 3 Cem. 4
3.e. | Utoro| Jek | Jlab MNp CP oy 3.e. | Utoro| Jlek | Jlab Mp CP oy 3.e. | Utoro| Jek | Jlab MNp CcP oy 3.e. | Utoro| Jlek | Jlab Mp CP oy
ponb pornb ponb pornb
1 36 16 20

2 72 32 40 2 72 32 40

1 36 16 20 2 72 32 40 2 72 32 40

1 36 16 20 2 72 32 40 2 72 32 40
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Kypc 3 Kypc 4
Cem. 5 Cem. 6 Cem. 7 Cem. 8
3.e. | Utoro| Jek | Jlab MNp CP oy 3.e. | Utoro| Jlek | Jlab Mp CP oy 3.e. | Utoro| Jek | Jlab MNp CcP oy 3.e. | Utoro| Jlek | Jlab Mp CP oy
ponb ponb ponb ponb
1 36 18 18 1 36 18 18
1 36 18 18 1 36 18 18
1 36 18 18 1 36 18 18
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Kypc 5 3 "
aKpenneHHas Ka a -
Cem. 9 Cem. A a S
3.e. | Utoro| Jlek a6 Mp CP oy 3.e. | Utoro| Jek a6 Mp CP oy Kon HaumeHoBaHue KomneTeHumn
ponb ponb
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OMK-1; OTK-2; OMK-3;
9 324 324 61 |Beicwmit xumuveckuit konnemk PAH OrK-4; OMK-5; OMK-6; OMK-7; ONK-8; MK-1; MK-2; MK-3; MK-4; MK-5; MK-6;
MK-7; MNK-8; MK-9
9 324 324
9 324 324
B OK-6; OK-9; MK-9
43  [TexHoccepHol 6e30nacHOCTM
9 |MHOCTpaHHbIX A3bIKOB OK-7; OMNK-7; TK-7
1 36 18 18 61  [Bblclumit xummdeckuii konnemx PAH OK-7; OMK-7; MK-7
1 36 18 18
1 36 18 18
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NHpekc | CopepxaHue Tun
OK-1 CNOCOBHOCTBIO K @BCTPAKTHOMY MbILLIEHWIO, @HaNM3Y, CUHTE3Y OK
b1.5.01 HeopraHuyeckas xumMusi
b1.6.06 YCTOiuMBOE pasBuTHE
b1.6.10 dyHaamMeHTanbHas opraHMyecKas XuMms
b1.5.13 Kpuctannoxmmms
b1.6.15 dusnyeckas xmumms
b1.6.17 NcTopus u Metoaonorns Xxvmmum
b1.6.22 XvMmyeckne oCHOBbI 61MONOrMyeckmx NpoLeccoB
b1.5.23 KonnouaHasa xmMus
b1.B.01 O6uwas dursnyeckas xmumus
b51.B.07 Peakumu 1 METOABI OPraHUYECKON XUMUK
51.B.08 XnMuyeckas KMHeTuKa
b1.B.10 KaTanus B opraHM4eckomn XmumMmum
b1.B.11 [Mcmxonorust 4N XMMMKOB
b51.B.4B.02.01 M36paHHbIe rNaBbl HAayK O MaTepuanax
51.B.4B.02.02 MoneKynsipHbI An3aiH B OPraHnYecKkoi XuMmn
51.B.[1B.02.03 CoBpeMeHHble MeTOAb! NONYYEHUS U UCCNEAOBaHNS HEOPraHNYeCcKnx MaTepuanos
51.B.[1B.02.04 CoBpeMeHHble BbIYMC/TUTESbHBIE METOAD! A8 PELUEHUs XUMUYECKUX 3aaad
51.B.AB.03.01 MNaHMPOBaHWE MHOMOCTYNEHYATOro0 CMHTE3a B OPraHUYECKON XUMUK
b51.B.[1B.03.02 XUMUSI TETEPOLIMKITIMYECKUX COEANHEHWI
b1.B.[]B.04.01 MeTannoopraHuyeckas XuMus
b51.B.B.04.02 XnMmnyeckas TOKCMKONOrus
51.B.[1B.04.03 Knacrepbl 1 351eMeHTOpraHnyeckne coeiMHeHus
b3.5.01 ['ocypapcTBeHHas UToroeasi attectaums
OK-2 CNOCOBHOCTLIO MCMOJIb30BaTh OCHOBbLI PUNOCOMCKUX 3HAHUI ANst (DOPMUPOBaHMS MUPOBO33PEHUYECKON MO3MLIMK OK
b1.6.11 dunocodus
b3.5.01 ['ocyaapcTBeHHas UTorosas aTrecrauns
OK-3 CNOCO6HOCTLIO aHANM3MPOBaTb OCHOBHbIE 3Tarbl M 3aKOHOMEPHOCTU CTOPUYECKOrO Pa3BUTMS 06LIeCTBa ANt (POPMUPOBAHMS IPadKAaHCKON No3unLmm OK
b1.5.03 NcTopus
b1.6.17 McTopusi u MeTogonorus xummm
Bb1.B.03 CoumanbHo-nonuTMyecKas UCTopus AN XMMUKoOB
b3.5.01 ['ocyaapcTBeHHas Utorosas atrecraumns
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NHpekc CopepxaHue Tun
OK-4 CNOCO6HOCTBIO MCMOJIb30BATh OCHOBLI 3KOHOMUYECKUX 3HAHWUI B PasIMUHbIX cepax XXM3HEAEATENbHOCTH OK
b1.6.24 SKOHOMMKa
b3.5.01 ['ocypapcTBeHHas UToroeasi atrectaums
OK-5 CNOCOBHOCTLIO MCMOJIb30BaTh OCHOBbI MPABOBbIX 3HAHMIM B Pa3fiMyHbIX cchepax XKU3HeaesTeIbHOCTH OK
b1.B.12 MNpaBoBeaeHVe B NPUMEHEHUN K XMMUYECKUM MPOM3BOACTBaM
b3.5.01 [ocyaapcTBeHHas Utorosas atrecrauns
OK-6 FOTOBHOCTbIO [IENCTBOBATb B HECTAHAAPTHBIX CUTYALMSX, HECTU COLMAIIbHYIO M STUYECKYHO OTBETCTBEHHOCTb 3@ MPUHATHLIE PELLEHUS OK
b1.6.07 Couwmonorusi
b1.B.12 lNpaBoBeaeHWe B NPUMEHEHUU K XMMUYECKUM NMPON3BOACTBAM
b3.6.01 ['ocynapcTBeHHas UTOrogas atrecrauns
oTA.B.01 MpaXkaaHcKas 3aliMTa B Ype3BblYalHbIX CUTYaLMsX
OK-7 rOTOBHOCTbIO K CAaMOpa3BUTUIO, CaMOpeann3aumm, UCNonb30BaHMIO TBOPYECKOrO NoTeHUWana OK
b1.5.02 MHOCTpaHHBbI A3bIK
61.6.05 MHdopmaTmka
b1.6.24 SKOHOMMKA
b1.6.25 Be3onacHOCTb XU3HeaeaTenbHOCTH
b1.5.26 dusmnyeckas KynbTypa u cnopt
b1.B.11 Mcuxonorunsa ans XMMMKOB
b1.B.13 DNEKTUBHbIE KYpPCbl MO GU3NYECKON KYNbTYpe U CropTy
b61.B.4B.01.01 Ponb nuyHOCTM B UCTOpUK AN XUMUKOB
51.B.[1B.01.02 Pycckuin s13bIK M KyNbTypa peun Asst XMMUMKOB
51.B.[1B.01.03 KynbTyponorus anst XMmMnkoB
b3.6.01 ['ocyaapcTBeHHas UToroeas atrecrauns
oTA.B.02 MepeBoa Hay4YHO-TEXHUYECKOW NUTepaTypbl
®TA.B.03 dpaHLy3CKuii S3bIK
OK-8 CNOCOBHOCTb MCMO/b30BaTb METOAbI U CPeaACcTBa (hU3NYECKOW KybTypbl ANl 06ecneyeHmnst NoSHOLEHHOM coumManbHOM U NpodeccuoHanbHOM AeSTENbHOCTU OK
b1.6.26 dusnyeckas KynbTypa u cnopT
b1.B.13 DneKTUBHbIE KYpPCbl MO PU3NYECKON KYNbTYPE U CrOpPTY
b3.5.01 ['ocypapcTBeHHas utoroeas atrectaums
OK-9 CNOCOBHOCTbLIO MCMOJIb30BATHL MPUEMbI MEPBOM MOMOLLM, METOAbI 3aLUMTbI B YC/TOBUSIX Ype3BblYalHbIX CUTYaLMi OK
b1.6.25 be3onacHOCTb XU3HeaeATenbHOCTH
b3.5.01 ['ocyaapcTBeHHas UTOrogast atrecrauns
®TA.B.01 MpaXkaaHcKas 3aliMTa B Ype3BblYaliHbIX CUTYyaLMsX
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NHpekc CopepxaHue Tun

OlnK-1 CNocobHOCTBLIO BOCMPMHUMATD, pa3BMBaTb M MCMOb30BaTh TEOPETUHECKME OCHOBbI TPAAMLUMOHHBIX U HOBBIX Pa3AesioB XMMUM MpU pelleHMn npodeccnoHanbHbix 3agad [ OrMK

b1.5.01 HeopraHuyeckas xumus

b1.6.09 AHanuTUYecKas Xmmus

b1.5.10 ®OyHpaMeHTanbHas opraHuyeckas XmMMmns

b1.6.15 ®dusmnyeckas XmmMus

b1.6.16 du3nyeckme MeToabl NCCnefoBaHNs

b1.5.18 BbicokoMonekynsipHble coeuHeHUs

61.6.20 CTpoeHue BellecTsa

b1.6.21 XuMUyeckasi TeEXHonorus

b1.6.22 XMMUYecKkmne 0CHOBbI BUONOrMYECKMNX NPOLIECCOB

b1.5.23 KonnouaHas xmmus

b1.B.01 Obuwas dursnyeckas xmumums

b61.B.07 Peakumu 1 MeToAbl OPraHNYeCcKon XuMmUn

51.B.08 XnMUyeckas KMHeTuKa

61.B.09 CneunanbHbI OpraHUYecKnin CUHTE3

51.B.10 KaTanus B opraHM4eckon xmmMum

b1.B.[1B.02.01 M36paHHbIe rNaBbl HAayK O MaTepuanax

51.B.4B.02.02 MoneKynsipHbIi An3aiiH B OpPraHn4ecKkon XuMmn

b51.B.4B.02.03 CoBpeMeHHble MeToAbl NONyYEeHNs U UCCe0BaHNs HEOpPraHMYeckMx MaTepuanos

51.B.[1B.02.04 CoBpeMeHHble BbIYMCITUTESbHBIE METOAD! A4S PELUEHUS XUMUYECKUX 3aaad

51.B.AB.03.01 MnaHMpoBaHWEe MHOTOCTYMNEHYATOro CMHTE3a B OPraHNYecKon XMMnm

b1.B.[B.03.02 XUMUSI reTEPOLMKIIMYECKUX COEANHEHWI

51.B.[1B.04.01 MeTannoopraHnyeckas XmMMus

51.B./1B.04.02 XnMuyeckas TOKCUKONOrus

51.B.[1B.04.03 Knacrepbl 1 aneMeHTopraHnyeckune coeimMHeHus

b1.B.[B.05.01 MonekynsipHoe MOAEMPOBaHNE B OPraHNYeCKoN XMMnUm

51.B.B.05.02 XUMUS OpraHMYecknx 1 rmbpuaHbIX MaTepuanos ANs 3NEKTPOHUKN, POTOHWUKN 1 CUCTEM Npeobpa3oBaHns U 3anacaHns SHeprm

51.B.AB.05.03 Crepeoxumus

62.5.03() TexHonornyeckas npakTuka

62.65.04(Mg) MpeaavnnoMHas NpakTMka

b2.B.01(H) HayuHas uccneposatenbckas pabota

b3.5.01 ['ocypapcTBeHHas utoroeas atrectaums
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NHpekc CopepxaHue Tun

OrnK-2 BIaZIEHNEM HABbIKAMM XMMUYECKOrO SKCNIEPUMEHTE, CUHTETUHYECKUMMU U QHANUTUYECKUMIU METOAMM MONYUYEHUS U UCCNE0BaHMSI XMMUYECKUX BELLECTB U peakumit OnK

b1.5.01 HeopraHuyeckas xumMus

b1.6.09 AHanUTUYecKas Xmmus

b1.5.10 ®OyHaaMeHTanbHas opraHuyeckas XMMmns

b1.6.15 ®dusmnyeckas XmmMus

b1.6.23 KonnongHasa xmmusi

51.B.01 Obuwasn dusmyeckas XuMus

b1.B.07 Peakumu 1 METOABI OPraHUYeCcKon XUMun

b1.B.09 CneupnanbHbI OpraHUYeCcKUin CUHTE3

b1.B.[1B.02.01 M3bpaHHble rna.bl HAYK O MaTepuanax

51.B.4B.02.02 MoneKynsipHbIi An3aiH B OpPraHnYecKkoin XumMmm

b51.B.4B.02.03 CoBpeMeHHble MeToAbl NONyYeHNs U UCCneoBaHNs HEOpPraHMYeckMx MaTepuanos

51.B.[1B.02.04 CoBpeMeHHble BbIYMCITUTESbHBIE METOAD! /1S PELUEHUS XUMUYECKUX 3aaad

51.B.[B.03.01 MnaHMpoBaHWe MHOTOCTYMEHYATOro CMHTE3a B OPraHNYecKon XMMnUm

b1.B.[B.03.02 XUMUSI rETEPOLIMKITIMYECKUX COEANHEHWI

b1.B.[1B.04.01 MeTannoopraHnyeckas XmMus

b51.B.4B.04.02 XnMmnyeckas TOKCUKONorus

51.B.[1B.04.03 Knacrepbl 1 aneMeHTopraHnyeckue coeiMHeHus

b1.B.[B.05.01 MonekynsipHoe MOAEMPOBaHWE B OPraHNYeCKoN XMMnUm

51.B.1B.05.02 XUMUS OpraHMYecknx 1 rmbpuaHbIX MaTepuanos A4S 3NEKTPOHUKN, POTOHWUKM 1 CUCTEM Npeobpa3oBaHns U 3anacaHns SHeprm

51.B.AB.05.03 Crepeoxumus

b2.B.01(H) HayuHasi uccnegosarenbckas pabora

b3.5.01 [ocynapcTBeHHas utorosast atrectaums
OrkK-3 CMOCOBHOCTLIO MCMOJIb30BaTh TEOPETUYECKME OCHOBbI (hyHAAMEHTaNbHbIX Pa3fesioB MaTeMaTUKM U (U3UKK B NPOdeCccMoHanbHOW AeSTENbHOCTH OnK

b1.6.04 MaTemaTtuka

51.5.08 dusmka

b1.6.09 AHanuTUyeckas Xmmus

b1.6.12 BbluncnmTenbHble METOAbI B XMMUK

b1.5.18 BbicokoMonekynsipHble coeiuHeHUs

51.B.02 JInHelHas anrebpa ans XMMUKOB

51.B.04 Teopwsi BEpOSITHOCTEN M MaTeMaTMyeckasl CTaTUCTUKA B XUMWK

b1.B.05 Teopwus rpynn B XMMuu

b3.5.01 ['ocyaapcTBeHHas Utorosas atrecraumns
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NHpekc CopepxaHue Tun
ONK-4 CNocobHOCTLIO pelaTh 3agayumn oncbeCCMOHaanoﬁ [esATeNbHOCTM Ha OCHOBE MHd)opMaU,MOHHcU)Vl " 6VI6J'IVIOI'pad)VI'jECKOI7I Ky/bTypbl C MPUMeHeHVeM MHQPOPMALIMOHHO- onK
KOMMYHWKALMOHHbIX TEXHOIOMMIA U BbIYUCIIUTENBHbLIX CPEACTB C Y4ETOM OCHOBHbIX TpeboBaHWM MH(OPMaLIMOHHON 6e30MacHOCTM
b1.65.05 NHdpopmaTrka
b1.5.08 ®usmka
b1.B.06 MHbopMaLMOHHbIE TEXHONOMMMU B HAYYHOW AEATENBHOCTY CNELMAnUCTOB-XMMUKOB
b3.5.01 ['ocynapcTBeHHas utorosas aTrecrauns
OriK-5 CrMocoBHOCTBLIO K MOUCKY, 06paboTke, aHanM3y HayyHol uHdOopMaumm u hopMyIMPOBKE Ha X OCHOBE BbIBOAOB U NMpeAnoXeHU OrnK
61.6.06 YcTonunBoe pasBuTue
b1.6.09 AHanuTUYecKas Xmmus
b1.5.13 Kpuctannoxumms
b1.6.14 KBaHTOBast xumus
b1.6.19 CoBpeMeHHasi XMMUsa 1 XMMn4yeckas 6e3onacHoCTb
b51.B.06 MHdOpMaLIMOHHbIE TEXHOMOMMM B Hay4YHOWN AEATENBHOCTU CNELMaMCTOB-XUMUKOB
62.5.01(Y) MpaKTuka No Nony4YeHuo NepBUYHbIX NPOMECCUOHANBHBIX YMEHWUI M HAaBLIKOB, B TOM YMC/IE NEPBUYHBIX YMEHWUIN U HaBbIKOB B Hay4YHO-UCCIEA0BATENbCKON AeSTENbHOCTM
62.6.02(Y) MNeparornyeckas npakTuka
62.6.03(I) TexHonornyeckas npakTvka
62.5.04(MNa) MpeaaunnomMHas npakTuka
b3.5.01 ['ocynapcTBeHHas UTorosas aTrecraumns
OrK-6 BNageHVeM HopMaMn TEXHUKM 6e30nMacHOCTN U YMeHWe peann3oBaTtb MX B 1abopaTopHbIX U TEXHONOMMYECKUX YCIOBUSX OrnK
b1.6.09 AHanuTUyeckas Xmmus
b1.6.14 KBaHTOBast xumus
b1.6.19 CoBpeMeHHast XuMMsa 1 xuMmnyeckas 6e3onacHoCTb
b1.b.22 XvMnyeckmne oCcHOBbI 6MONOrMyeckmMx NpoLeccoB
b1.6.25 be3onacHOCTb XU3HeaeAaTenbHOCTU
62.6.03(I) TexHonornyeckas npakTvka
62.5.04(MNa) MpeaaunnomMHas npakTuka
b3.5.01 ['ocynapcTBeHHas utorosas atrecrauns
OnK-7 FOTOBHOCTbIO K KOMMYHUKALMW B YCTHOM M NMUCbMEHHOMN hOpMax Ha PYCCKOM ¥ MHOCTPaHHOM Si3blKax AJ1sl pelleHus 3a4a4 NpocdheCccMoHanbHON AesTeNbHOCTM OrnK
b1.65.02 MIHOCTpaHHBbI A3bIK
b1.B.[B.01.01 Ponb nM4YHOCTU B MCTOPUK AN XUMUKOB
51.B.[1B.01.02 Pycckuin 3bIK M KynbTypa peun Anst XMMUKOB
51.B.AB.01.03 KynbTyponorusa anst XMmMnkoB
62.5.02(Y) Meparornyeckas npakTuka
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| NHpekc CopepxaHue Tun

b3.5.01 ['ocynapcTBeHHas utorosas atrecrauns
oTA.B.02 MepeBoa Hay4YHO-TEXHUYECKOW NUTEpaTypbl
®TA.B.03 dpaHLy3cKkuit S3bIK

OnK-8 rOTOBHOCTbIO PYKOBOAUTbL KO/IEKTUBOM B Cchepe cBoei NpodheccuoHasibHoN AedTeNbHOCTH, TONIepaHTHO BOCTIPUHUMATbL COUManbHblE, STHUYECKME, onK

KOH(ECCUOHANbHbIE 1 KyNbTYPHbIE pa3nnyms
b1.B.11 [cmuxonorust 4nst XMMMKOB
62.5.02(Y) Meparornyeckas npakTuka
b3.5.01 ['ocypapcTBeHHas UToroeasi atrectaums
Bupa peatenbHOCTU: Hay4yHO-UCCnegoBaTeNbCcKas

MNK-1 CNOCOBHOCTLIO NMPOBOAMTL Hay4YHbIE UCCNeA0BaHMS MO CHOPMYIMPOBAHHON TEMATMKE U MoMyYaTb HOBbIE HAaYYHbIE U NPUKIAAHbIE Pe3ybTaThl NnK
62.5.03() TexHonornyeckas npakTuka
62.65.04(Mg) MpeaannnoMHas NpakTMKa
b2.B.01(H) HayuHas uccneposatenbckas pabota
b3.5.01 ['ocypapcTBeHHas utoroeas atrectaums

MnK-2 BMIAIEHNEM HaBbIKAMM MCMOMb30BAHUS COBPEMEHHOM annapaTypbl NpU NPOBEAEHUM HayYHbIX MCCNeaoBaHUIA NK
b1.6.16 du3nyeckne MeToabl UccnefoBaHNs
62.6.03() TexHonornyeckas npakTuka
b2.6.04(MNa) MNpeoaunnomMHas npakTuka
b62.B.01(H) HayuHas uccneposaTtenbckas pabota
b3.5.01 ['ocypapcTBeHHas UToroeasi atTectaums

NK-3 BMaflEeHNEM cucTeMon (pyHAAMEHTANbHBIX XMMUYECKUX NOHATUIM M METOAOMOMMYECKMX acnekToB XnMmK, bopMaMm U METOAaMM Hay4yHOro NO3HaHUS nK
b1.b.14 KBaHTOBas xumus
b1.6.17 UcTopus u metogonorns Xxmmum
b1.5.18 BbicokoMonekynsipHble coeiMHEHUS
b1.6.19 CoBpeMeHHast XMMUsa 1 XMMnyeckas 6e3onacHoCTb
61.6.20 CTpoeHue BellecTsa
b1.6.22 XvMnyeckmne ocHoBbI 61MONOrMyeckmx NpoLeccoB
b1.B.07 Peakumu 1 MeTofbl OPraHNYeCcKon XuMmum
51.B.08 XnMUyeckas KMHeTuKa
b1.B.09 CneunanbHbIi OpraHUYecKUin CUHTE3
b1.B.10 KaTanus B OpraHn4eckon Xummm
b1.B.AB.02.01 M36paHHble rnaBbl HAYK O MaTepuanax
51.B.A4B.02.02 MonekynsipHbliA An3aiH B OPraHNYecKomn XuMum




CMPABOYHWVK KOMMETEHLIMW  YueBHbiit nnaH cneumanuteta '04.05.01_2018_Opranuyeckas xumusi_Hosbliin KYT.plx', ko cneumansHoctn 04.05.01, rog Hayana nogrotosku 2018

| NHpekc CopepxaHue Tun

b1.B.[1B.02.03 CoBpeMeHHble MeTOAbI MONYYEHNS U UCCeA0BaHNS HEOPraHUYeCcKUX MaTepuarnos
51.B.[1B.02.04 CoBpeMeHHble BblYMCITUTENbHbIE METOAD! AN PELUEeHUs] XMMUYECKUX 3aaad
51.B.4B.03.01 MnaHMpoBaHWe MHOMOCTYMEHYATOro CMHTE3a B OPraHNYeCcKon XMMmum
b1.B.[B.03.02 XUMUSI rETEPOLIMKIIMYECKUX COEANHEHUI
51.B.AB.04.01 MeTannoopraHnyeckas XmMMms
B51.B.[1B.04.02 XuMmnyeckasi TOKCUKOJorus
b51.B.B.04.03 KnacTtepbl 1 aneMeHTopraHu4eckne coeamHeHms
51.B.[B.05.01 MonekynsipHoe MOAENMPOBaHWE B OPraHNYeCcKon XMMmum
51.B.AB.05.02 XUMUSI OpraHNyeckux U rmbpuaHbIX MaTepUanoB Ast SNEKTPOHUKM, POTOHUKM U CUCTEM Npeobpa3oBaHus U 3anacaHusl SHeprum
b1.B.[1B.05.03 Crepeoxvumus
62.6.01(Y) MpaKTuKa No Nony4YeHuo NepBUYHbIX NPOMECCUOHANBHBIX YMEHWUI M HABLIKOB, B TOM YMC/e NEPBUYHBIX YMEHWUIN U HaBbIKOB B Hay4YHO-UCCIeA0BaTENbCKON AeSTENbHOCTH
52.6.03() TexHonornyeckas npakTuka
b2.5.04(Mg) MpeaavnnoMHas npakTvka
62.B.01(H) HayuHas uccnepoBatenbckas pabota
b3.6.01 ['ocyaapcTBeHHas UToroeas atrecrauns

NnK-4 CNOCOBHOCTBIO NPUMEHSITb OCHOBHbIE €CTECTBEHHOHAYYHbIE 3aKOHbI MPU 06CYXXAEHMMN NOTYYEHHbIX Pe3y/bTaToB MNK
b1.6.15 ®dusmnyeckas XmmMus
b1.6.23 KonnouaHas xmmus
61.B.01 Obuwas dusmyeckas xmuMus
51.B.02 JIuHelHas anrebpa ans XMMUKOB
b1.B.04 Teopusi BEPOATHOCTEN U MaTeMaTUYeckasi CTaTUCTKa B XUMUK
b1.B.05 Teopus rpynn B XMMun
62.6.03() TexHonornyeckas npakTuka
b2.6.04(MNa) MNpepaunnomMHas npakTuka
b62.B.01(H) HayuyHas uccneposatenbckas pabota
b3.5.01 ['ocypapcTBeHHas UToroeasi attectaums

K-5 CNocobHOCTLI0 NprobpeTaTh HOBbIE 3HAHMS C UCMOJIb30BAHWEM COBPEMEHHLIX Hay4YHbIX METOLOB U BlaAeHue MMM Ha ypOBHE, HeobXxoAMMOM ANs pelleHns 3agdad, nK

MMEIOLLMX eCTECTBEHHOHAY4YHOE COAEPXKAaHME U BO3HMKAIOLLMX MPW BbIMOTHEHMN NPOdECCMOHANbHbIX OYHKLMM

b2.6.03() TexHonornyeckas npakTuka
62.6.04(MNa) MNpeaaunnomMHas npakTuka
b62.B.01(H) HayuHas uccnepoBatenbckas pabota
b3.6.01 ['ocynapcTBeHHas UToroeast atrecrauns

MK-6 BMIalEHNEM COBPEMEHHBLIMU KOMMbIOTEPHLIMU TEXHONOTMSAMU NPU NIAHUPOBaHMM UCCNEA0BaHWI, NONYYEHUM 1 06pPabOoTKe pe3ynbTaToB HayUHbIX SKCMEPUMEHTOB, K

cbope, 06paboTke, XpaHeHUW, NPEACTaBAEHUN U Nepeaade Hay4yHoN MHGopMaLmm
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NHpekc CopepxaHue Tun
b1.b.12 BbluncnmTenbHble METOAbI B XMMUK
b1.6.16 du3nyeckne MeToabl ccnefoBaHNs
b1.B.06 MHopMaLMOHHbIE TEXHONOMMMW B HAy4HOW AEATENBHOCTY CNELMAnMCTOB-XMMUKOB
62.6.01(Y) MpaKTuka No Nony4YeHuo NepBUYHbIX NPOMECCUOHANBHBIX YMEHWUI Y HABLIKOB, B TOM YMC/IE NEPBUYHBIX YMEHWUI U HaBbIKOB B Hay4YHO-UCCIEA0BATENbCKON AeSTENbHOCTM
b2.6.03() TexHonornyeckas npakTuka
b2.5.04(Mg) MpeaavnnoMHas npakTuka
b62.B.01(H) HayuHas uccnepoBaTtenbckas pabota
b3.6.01 ['ocyaapcTBeHHas UTorosas aTrecrauns
nK-7 rOTOBHOCTbO I'IPEACTaB}'IflTb roJTyYeHHble B MCCNIEA0BaAHUSX PE3Y/bTaThl B BUAE OTUYETOB U Hay4HbIX My6nMKauui (CTEHAOBbIX AOKMaAoB, pedepaToB v cTaTel B K
neprvoaNYecKon Hay4dHoW nedaTw)
51.B.03 CoumanbHo-nonuTUYeckas UCTopus 4ns XMMMKOB
b51.B.06 MHdOpMaLIMOHHbIE TEXHOMOMMW B HayYHOWN AeATENBHOCTU CNELMaMCTOB-XUMUKOB
b1.B.11 [cmxonorust 4N XMMMKOB
b1.B.12 [paBoBeAeHVE B NPUMEHEHMUN K XMMUYECKUM MPOU3BOACTBaM
b1.B.4B.01.01 Ponb AM4HOCTM B MCTOPUK ANSt XMMUKOB
51.B.[1B.01.02 Pycckuin 3bIK M KynbTypa peuu Anst XMMUMKOB
51.B.[B.01.03 KynbTyponorusa ans XMMukos
b62.65.03() TexHonornyeckas npakTuka
62.5.04(MNa) MpepanMnnoMHasi npakTuka
b62.B.01(H) HayuHas uccneposatenbckas pabota
b3.5.01 ['ocyaapcTBeHHas Utorosas atrecraumns
oTA.B.02 MepeBoa Hay4YHO-TEXHUYECKOW NUTepaTypbl
®TA.B.03 dpaHLy3CcKkuii S3bIK
Bupa pesatenbHOCTU: Hay4HO-NPOM3BOACTBEHHAS
nk-8 BNlal€HNEM OCHOBHbIMW XMMUYECKUMN, DU3NYECKMMUN N TEXHNYECKMMM acneKTaMmn XMMUYECKOrO NMPOMBbILLIEHHOMO NMPOM3BOACTBA C YYETOM CbiPbEBbIX U K
3HEpreTUYeckunx 3atpart
b1.6.21 XnMUyeckas TEXHONOrns
62.6.03() TexHonornyeckas npakTuka
62.6.04(MNa) MNpenaunnomMHas npakTuka
b3.5.01 ['ocynapcTBeHHas utorosas aTrecraumns
MK-9 Bna,fl,eHmeM 6a30BbIMU MOHSATUSIMM 3KOIOMMYECKON XMMUU, METoAaMM 6e30MacHOro 06palLEHNs C XMMUYECKUMI MaTepuanaMm C Y4ETOM UX PUNUYECKMX U XUMUUYECKUX K
CBOWCTB, CMOCOBHOCTb MPOBOANTL OLIEHKY BO3MOXHbBIX PUCKOB
b61.6.06 YCTOiuMBOE pasBuTHE
b1.6.14 KBaHTOBast xumus
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NHpekc CopepxaHue Tun
b1.6.19 CoBpeMeHHast XuMKsa 1 XxuMmnyeckas 6e3onacHoCTb
b62.65.03() TexHonornyeckas npakTuka
62.5.04(MNa) MpepaMnnomMHas npakTuka
b3.5.01 ['ocyaapcTBeHHas UToroeas atrecrauns
oTA.B.01 Mpa)kaaHcKas 3aliMTa B Ype3BblUYanHbIX CUTyaLMaX
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NHpekc HaumeHoBaHve DopMrpyeMble KOMMNETEHLMN
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OTK-1; OTK-2; OMK-3; OTK-4; ONK-5; ONK-6; OMNK-7; OMNK-8; MK-2;
b1 Avicumnankbl (Moaynm) MK-3; MK-4; MK-6; MK-7; MK-8; MK-9
OK-1; OK-2; OK-3; OK-4; OK-6; OK-7; OK-8; OK-9; OlK-1; OMNK-2; OMNK-3; OlK-4; ONK-5; OMNK-6; OMNK-7; NK-2; NK-3; NK-4;
b1.b basoBas 4acTb MK-6; MK-8; NMK-9

51.5.01 HeopraHuueckast XvmMus OK-1; OrK-1; OMK-2

B1.5.02 MHOCTpaHHbIN A3blIK OK-7; ONnK-7

51.5.03 UcTopus OK-3

51.5.04 MaTtemaTuka OrK-3

B1.5.05 MHdopMaTmka OK-7; ONK-4

51.5.06 YcTonumBoe passuTue OK-1; ONK-5; MK-9

51.6.07 Couponorus OK-6

51.5.08 dusnka OrK-3; OMnK-4

51.5.09 AHanMTUYECKas XuMms OrK-1; OMNK-2; OMK-3; OMK-5; OrK-6

51.5.10 dyHaaMeHTaNnbHas opraHuyeckas XuMmst OK-1; OrK-1; OMK-2

b1.5.11 dunocodus OK-2

b1.5.12 BblunMcnUTENbHbIE METOAbI B XUMUU OrMK-3; MK-6

B1.5.13 Kpucrannoxmmust OK-1; OMNK-5

B1.5.14 KBaHTOBas XuMus OrK-5; OMK-6; MK-3; MK-9

B1.5.15 dusmnyeckas xumms OK-1; OrK-1; OMNK-2; MNK-4

b1.5.16 duU3nyeckme MeToabl NCCefoBaHus OnNK-1; MK-2; NMK-6

51.5.17 McTopust 1 METOA0NOMMS XUMIAK OK-1; OK-3; MNK-3

51.5.18 BbICOKOMOMNEKYNSIPHBIE COEANHEHUS OrK-1; OrK-3; MK-3

b1.5.19 CoBpeMeHHast XMMUA 1 XMUYeckast 6e30MacHOCTb OrK-5; OMK-6; MK-3; MK-9

B1.5.20 CTpoeHue BelLecTsa OrK-1; MK-3

b1.5.21 XnMUueckast TeXHonorus OrK-1; NMK-8

61.5.22 XVMUYEcKne OCHOBbI B1ONOrMYECKNX MPOLIECCOB OK-1; OrK-1; OMK-6; MK-3

51.5.23 KonnounaHas xumms OK-1; OMK-1; ONK-2; MNK-4

61.5.24 DKOHOMMKA OK-4; OK-7

61.5.25 BEe30MacHOCTb XKM3HEAEATENBHOCTY OK-7; OK-9; OrK-6

b1.5.26 dusnyeckast KynbTypa u crnopt OK-7; OK-8
OK-1; OK-3; OK-5; OK-6; OK-7; OK-8; OlK-1; OINK-2; OMNK-3; OrK-4; OMNK-5; OMNK-7; OrK-8; MK-3; MNK-4; rnK-6; rK-7

b1.B BapvaTuBHast yacTb

51.B.01 O6was husnyeckas XuMms OK-1; OrK-1; OMK-2; MNK-4

51.B.02 NuneiiHas anrebpa Anst XMMWUKOB OrK-3; NMK-4

51.B.03 CoLManbHO-NONUTAYECKAS UCTOPUS ANt XUMUKOB OK-3; MK-7

51.B.04 Teopusi BEpOATHOCTE! 1 MaTeMaTuyeckas cratuctuka B | OMNK-3; MK-4

XVMUK
51.B.05 Teopus rpynn B XMMUK OrK-3; NK-4
51.B.06 MHbOPMaLMOHHbIE TEXHOMOMN B Hay4HOM OrK-4; OMK-5; MK-6; MK-7
[EATENbHOCTU CNELNanMCTOB-XMMUKOB
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| NHpekc HaumeHoBaHve DopMrpyeMble KOMMNETEHLMN
51.B.07 Peakuum 1 METO/Ibl OPraHNYecKon X1Mum OK-1; OrK-1; OMK-2; MK-3
51.B.08 XuMUyeckas KMHETUKa OK-1; OrK-1; TK-3
51.B.09 CneumanbHblil OpraHUYeckmii cuHTes OrK-1; OrK-2; MNK-3
51.B.10 KaTanus B opraH1Myeckoit Xummm OK-1; OfMK-1; NK-3
b1.B.11 McUXonorns Ans XMMMUKOB OK-1; OK-7; OMK-8; MNK-7
51.B.12 MpaBoBeAeHNE B NMPUMEHEHUN K XUMUYECKUM OK-5; OK-6; MNK-7
NpOM3BOACTBaM
B1.B.13 SNeKTMBHBIE KypChl MO (U3nueckoii kynbType u cnopty | OK-7; OK-8
51.B.4B.01 Oucumnauubl no BeiGopy 51.B.B.1 OK-7; ONK-7; NMK-7
51.B.0B.01.01 Pob NIMYHOCTY B UCTOPUM A1t XMMUKOB OK-7; OMNK-7; NK-7
51.B.[B.01.02 Pycckuit i3bIK M Ky/bTypa peumn Ans XMMUKOB OK-7; OrK-7; MNK-7
51.B./1B.01.03 KynbTyponorus ans XuMmukos OK-7; ONK-7; NMK-7
|51.B.,ElB.02 Avcumnnnvuel no euibopy 61.B.AB.2 OK-1; OMNK-1; ONK-2; MK-3
51.B.[B.02.01 W36paHHble rnasbl HAayK 0 MaTepuanax OK-1; OrK-1; OMK-2; MK-3
51.B.[B.02.02 MoneKynapHbIi An3aliH B OpraHyeckon XMMnm OK-1; OrK-1; OMK-2; MNK-3
51.8./1B.02.04 Sjﬁﬂigs::;fazt;:mcnMTeanble meToabl Ans pelweHns | OK-1; OMNK-1; OMK-2; MK-3
|51.B.D,B.03 Avcumnnuuel no Beibopy 61.B.1B.3 OK-1; OrK-1; OMK-2; MNK-3
51.8./18.03.01 ggraaHHMMpL(;ia:(l:)glexl\:I:OMrMOCTyneanToro CUHTE3a B OK-1; OMNK-1; OMK-2; MK-3
51.B.[B.03.02 XVMUS reTEPOLIMKITNYECKUX COSANHEHWI OK-1; OrK-1; OMK-2; MNK-3
|51.B.,ElB.O4 Avcumnnnvnel no euibopy 61.B.[B.4 OK-1; OMNK-1; ONK-2; MK-3
51.B.[B.04.01 MeTannoopraHuyeckas XuMmust OK-1; OrK-1; OMK-2; MNK-3
51.B.[1B.04.02 XnMUUyeckast TOKCUKOMOT st OK-1; OrK-1; OMK-2; MNK-3
51.B.[1B.04.03 KnacTepbl 1 3NE€MEHTOpraHnyeckne CoemHeHmns OK-1; OrK-1; OMK-2; MK-3
|51.B.,D,B.05 Avcumnnvuel no euibopy 61.B.AB.5 OrK-1; OMK-2; NK-3
51.B.[B.05.01 MonekynsipHoe MofienMpoBaHme B opraHnyeckoii xummn | OMK-1; OMK-2; MK-3
X1UMUS OpraHNYecKMX U rmbpuaHbIX MaTepuasnos Ans OrK-1; OrMK-2; MNK-3
b1.B.[B.05.02 31EKTPOHUKN, POTOHUKMN U CUCTEM Npeobpa3oBaHus U
3anacaHusi 3Heprum
51.B.[B.05.03 Crepeoxumus OrK-1; OMK-2; NK-3
52 MpaKTVKK, B TOM YnCie HayYHO-UCCnenoBaTenbeKas OrK-1; OrK-2; OrK-5; OrK-6; OMNK-7; OrMK-8; MK-1; MK-2; MK-3; MK-4; MK-5; MK-6; MK-7; MK-8; MNMK-9
pabota (HWP)
B2.B Ba3oBas yacTb OrK-1; OlK-5; OMNK-6; OMNK-7; ONK-8; MK-1; MNK-2; NK-3; MNK-4; MK-5; NnK-6; NK-7; nK-8; nk-9
MpakT1Ka no MonyyYeH1Io NepBUYHbIX OrK-5; MNK-3; MNK-6
52.5.01(Y) NPO(ECCHOHANbHBIX YMEHUIA U HABLIKOB, B TOM YiCne
NEPBAYHbIX YMEHMI 1 HABLIKOB B Hay4HO-
MCCNeaoBaTeNbCKON AEATENbHOCTY
52.5.02(Y) Meparormyeckas npakTvka OrK-5; OrK-7; OrK-8
62.5.03(M) TexHonornyeckas npakTika OrK-1; OMK-5; ONK-6; MK-1; MK-2; MK-3; MK-4; NK-5; MK-6; NK-7; MK-8; NK-9
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| NHpekc HaumeHoBaHve DopMrpyeMble KOMMNETEHLMN
|52.5.04(I'Ip,) MpesavnaoMHas npakT1ka OrlK-1; ONK-5; OrK-6; MK-1; MK-2; MK-3; MK-4; MK-5; MK-6; MK-7; MNK-8; MNK-9
|BZB BapmaTMBHag yacTb OI'IK-l, OI'IK-Z, MK-1; I'IK-Z, I'IK-3, MNK-4; MNK-5; I'IK-6, MK-7
|52.B.01(H) HayuHas uccnegosaTtenbckast pabota OrK-1; OMK-2; MNK-1; MK-2; NK-3; MK-4; NMK-5; MNK-6; MK-7
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OMMK-1; OMNK-2; OMNK-3; OMNK-4; ONK-5; ONK-6; OMNK-7; OMK-8; MNK-1;
B3 [ocynapcTBeHHas utorosas aTrecraums MK-2; MK-3; MK-4; MK-5; NK-6; NK-7; NK-8; MNK-9
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OlK-1; OIK-2; OrK-3; OMNK-4; OrNK-5; OrNK-6; OMNK-7; OMNK-8; MNK-1;
B3.5 Basosas 4acTb MK-2; MK-3; NK-4; NK-5; MK-6; MK-7; MK-8; NK-9
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OlNK-1; OlK-2; OlK-3; OrK-4; OlK-5; OMNK-6; OMNK-7; OMNK-8; MNK-1;
b3.6.01 ['ocypapcTeBeHHas utoroeas atrecraums MK-2; MK-3; MK-4; MK-5; MK-6; NK-7; NK-8; MNK-9
|<DT,£l daKynbTaTMBHI OK-6; OK-7; OK-9; ONK-7; NK-7; MK-9
|GJTLI,.B BapuaTtvBHas 4acTb OK-6; OK-7; OK-9; ONK-7; MNK-7; MK-9
®TA.B.01 paXkaaHCKan 3aluMTa B YpEe3BbIUaNHbLIX CUTYaLMAX OK-6; OK-9; MK-9
®TA.B.02 MepeBos HayYHO-TEXHUYECKON NMTepaTypbi OK-7; OrK-7; MK-7
®TA.B.03 ®paHLy3CKUit A3bIK OK-7; ONK-7; MK-7
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Yacos
Ha3eaHune npakTuku Kypc Cem. Kadeapa MposomimTensHoc Crya
kypca Tb (Hepenb) " | wa crypenta | 1@ CTYREHTA B o noarpynny| @ MOATPYNINY
Hepeno B Hedento
Bua npakTukn: NMponsBoaCTBEHHAA NpaKTUKa
TexHonornyeckas npakTmka 4 2 2
61 2
Bua npakTvku: MNpeaavnnomMHas npakTuka
MpepavnnomMHas npakTuka 5 2 6
61 6
Wtoro no dakTy! 8
NToro no nnaHy 8
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Bua | Kypc | Cem | Kad. | Crya. | 3ameyaHus
HeopraHuyeckas xumms
KP 1 2 4
®yHAaMeHTanbHas opraHudeckast XMmms
KP 3 2 1
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CIMNCOK KAOELP  YuebHbit nnaH cneynanuteTa '04.05.01_2018_OpraHnyeckas xumusa_Hosbin KYT.plx', kog cneymansHoctn 04.05.0

Homep A66peBwuaTtypa Ha3saHue kadeapbl
1 OpraH14ecKomn XumMmn
2 Ousnkm
3 dusnyeckor XnuMmmn
4 O6Lelt M HeopraHUYecKo XMMUm
5 AHaNUTUYECKON XMMUM
6 KonnougHom xmmum
7 KBaHTOBOMN XMMKM
8 Bbiclwen maTeMaTuku
9 MHOCTpaHHbIX S3bIKOB
10 O6Lent XMMUYECKOW TEXHOSIOMMM
11 Mpoueccos 1 annapaToB XMMUYECKON TEXHONOMMK
12 DNEKTPOTEXHUKW U 3EKTPOHUKM
13 MexaHukun
14 CTaHAapTU3aLUMM 1 MHXXEHEPHO-KOMIMbIOTEPHOMN rpacukm
15 MeM6paHHOIN TEXHONOMNM
16 WcTtopun n nonutonorum
17 ®dunocodpun
18 Mcunxonornm
19 Pycckoro a3bika
20 ®u3nyeckoro BoOCNMTaHUS U criopTa
21 O6LLel TEXHOMOMMN CUNNKATOB
22 XMMUYECKOW TEXHONIOMMM CTEKIA U CUTASIIOB
23 XMMMYECKOW TEXHONOMMI KEPAMMKM U OFHEYMOPOB
24 XnMUyeckas TEXHONOTNSt KOMMO3ULMOHHBIX M BSXKYLLMX MaTepuanos
25 XMMUS BbICOKMX SHEPIUI U PaamMo3KoNorum
26 TexHONoruM peakux 31eMeHTOB M HaHOMATEPUaNoB Ha UX OCHOBE
27 TexHONoruM 130TonoB U BOAOPOAHOW SHEPreTUKU
28 HaHoMaTepunanoB 1 HaHOTEXHONOT UK
29 TexHONornmM HeopraHMYeCcKmnxX BELLECTB U 3IEKTPOXMMUYECKUX MPOU3BOACTB
30 XMMUK 1 TEXHONOTUW KPUCTANI0B
31 XMMUM 1 TEXHONOTUM OPraHNYECKOro CMHTE3a
32 TexHonornm xuMmnko-hapMaLeBTUHECKMX U KOCMETMYECKUX CPEACTB
33 XMMUYECKOWN TEXHONOMMM YrNepoAHbIX MaTepUanos
34 XMMUK 1 TEXHONOrNK BUOMEAMLIMHCKUX NpenapaTos
35 TexHONOrMM OCHOBHOMO OPraHUYecKoro 1 HedTEXMMUYECKOrO CUHTE3a
36 TexHOMOrMM TOHKOIO OPraHNYecKoro CUMHTE3a U XMMUM KpacuTesen
37 DKCMEepTH3bl B AOMUHI- Y HAPKOKOHTpOsE
38 XMMMUYECKOW TEXHOMOMMM MOJIMMEPHBIX KOMMO3ULIMOHHbIX JTAKOKPACOYHbIX MaTEPUasioB M NOKPLITHN
39 XMMMYECKOW TEXHONOMMM NNIAacTUYECKMX Macc
40 TexHonornv nepepaboTkn nnacTMacc
41 XMMUU 1 TEXHONOTUM OPraHNYECKUX COeANHEHWI a30Ta
42 XUMUU 1 TEXHONOTUM BbICOKOMOJIEKYNSIPHBIX COEANHEHI
43 TexHocdepHoM 6eonacHoCTH
44 KnbepHETUKN XMMUKO-TEXHONOMMYECKMX NPOLLECCOB
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Homep A66peBwuaTtypa Ha3saHue kadeapbl
45 KOMMbIOTEPHO-MHTEMPUPOBAHHbLIX CUCTEM B XMMUYECKON TEXHONOMMM
46 MHbOpMaLMOHHBIX KOMMBIOTEPHBLIX TEXHOMOMMM
47 BuoTtexHonoruu
48 MpOMBILLIEHHON 3KONOMMK
49 SKOHOMMYECKOW TEOPUH
50 MeHemKMeHTa 1 MapKeTUHra
51 paXaaHCKoro, aBTOPCKOro 1 3KONOrMYecKoro npasa
52 KpMMUHaNUCTMKK 1 yronoBHOro npasa
53 [ocynapcTBeHHO-NPaBOBbIX ANCLMNINH
54 JlorucTmkm n s3KoHOMMYEeCcKkon MHOPMaTUKK
55 MHdOopMaTMKM M KOMNbIOTEPHOIO NPOEKTUPOBaHMS
56 SKOSI0rMM Meranonncos
57 FOHECKO "3eneHast XuMus Ans yCTOMYMBOro passutums”

58 Coumonorum

59 MIHHOBaALMOHHbIX MaTepu1asos U 3aluTbl OT KOPPO3nK
60 Brnomartepuanos

61 Bbiclwimnit xuMmnueckuii konnemxk PAH
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