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1 OBIIME ITOJIOKEHUA

1.1 OcHoBHasi npogdeccuoHasbHasi o0pa3oBaTelbHAs MNPOrpaMMa BbICLIEIO
o0pa3oBaHusi — MNporpaMMa NOATOTOBKHM CHeHHAJHMCTOB (gajee — mporpamma
cnenuagurera, OOIl cmenmanurera), peanusyeMass B COOTBETCTBHH C (elepaibHbIM
roCy/IapCcTBEHHBIM 00pa30oBaTEeNIbHBIM CTaHJAPTOM BBICHIET0 00pa3oBaHusd (eaepaabHbIM
rOCYJapCTBEHHBIM OIOJUKETHBIM 00pa30BaTEIbHBIM  YUPEKICHUEM BBICHIETO 00pa3oBaHUs
«Poccuiickuii  XMMHMKO-TEXHOJIOTUYeCKuid yHuBepcuteT wuMenn J[.M. MennaeneeBa» 1o
cnenuanbHocTy 04.05.01 ®@yHnameHTanpHas M NpPUKIAAHAS XUMMSI, CHELMaNU3anus «XUMuUs
MaTepuasoB», MPEACTaBIAET COO0OM KOMILJIEKC OCHOBHBIX XapaKTEpPUCTUK OOpa30BaHUs,
OpraHu3alMOHHO-TIEIaTOTMYECKUX YCIOBHMA, (hOpPM aTTecTally, KOTOPBIA MPEJICTaBIeH B BHJE
o0m1eil XxapakTepuCTUKU MPOrpaMMbl CIIEUANINTETa, Y4eOHOTO MJlaHa, KaJIeHJapHOTO y4eOHOTo
rpagpuka, paboyuMx MpoOrpamMM AUCLUUIUIMH, HPOTPaMM TPAKTHK, OIEHOYHBIX CpEACTB,
METOJIUYECKIX MaTEpUajoB.

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 NpUKJIAJAHAA  XuMuA  (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 [lopsiaka opraHuzanuu M OCYIIECTBICHUS 00pa30BaTeNbHON AESITEILHOCTU IO
o0Opa3oBaTeNbHBIM TPOTpaMMaM  BBICHIETO 00pa3oBaHUsT - MporpaMmam OakajaBpuara,
porpaMMam CrhelHranuTeTa, IporpaMMaM MarucTparypsl'.

1.3 O0mas xapakTepuCTHKA NPOrPaMMBbI CHIEHHATHUTETA

Leabi0 mporpaMMsbl CHENHMAJUTETA SIBISICTCS CO3JaHUE JJISi O0YYarOIIUXCS YCIOBHA
JUIs TIPUOOpETeHUs] HEOOXOIUMOro JJIsi OCYLIECTBICHHS MPO(EeCCHOHAIBHOW NesTeIbHOCTH
YPOBHSI 3HAHWUH, YMEHHIA, HABBIKOB, OIBITA JCATEIBHOCTA U TOATOTOBKU K 3alIUTE BBITYCKHOM
KBaJTM(PHUKAIIMOHHOIN paboThI.

[Tonyuenue obOpazoBaHusi 1O 00pa3OBATENBLHON IMpOrpaMMe BBICHIETO 00pa3oBaHUA —
nporpaMMe CHeluaiuTeTa JIOMYyCKaeTcs TOJBKO B 00pa30BaTENbHOW OpraHM3allid BBICIIETO
00pa3oBaHus U HAYYHOM OpraHu3aluu (Jajiee — opraHu3aIms).

OOyuenne 1o o00pa30BaTENbHOM MporpaMMe BBICHIETO OOpa30BaHUS — MPOrpaMMe
crenuanuTeTa B 00pa3oBaTelbHON OpPraHu3alliy OCYLIECTBISIETCS B OYHOM (popme 0OyueHus.
O6bem mporpammbl crnenuanuteTa coctaBiser 300 3adeTHBIX eauHUI] (Janee — 3.€.) BHE
3aBHCUMOCTH OT (hOpMBI OOYUYEeHHUS, TPUMEHSIEMBIX 00pPa30BaATENBHBIX TEXHOJIOTHH, peaTn3anu
OporpaMMbl CHEIMAJIUTETa C MCIOJB30BaHUEM CETEeBOM (HOpMBI, peanu3aluyd MpPOrpaMMBbI
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 00Y4YeHHUE U JUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.

[Ipu oOyyeHMHM MHIl C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI AJIEKTPOHHOE
oOyyeHHe W JUCTAHIMOHHBbIE OOpa30BaTEeNbHbIE TEXHOJOTHHM JIOJDKHBI IPEIyCMaTpUBATh
BO3MOKHOCTH IPHEMa- Iepeaud HHPOPMAIUU B TOCTYITHBIX IS HUX (popMax.



Peanuzanus mporpaMmsl CrielIMaIUTETa BOZMOXKHA C UCTIOIb30BAHUEM CETEBOM ()OPMBI.

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
dyHaaMeHTalbHas ¥ MPUKIAIHAs XUMUS, CIelrann3anus «XUMHUs MaTepHaioBy MPHUIIAraeTcs.

4.3 KanennapHubiii yueOHbIi rpadpuk

[TocnenoBaTenbHOCTh peAM3alMK MPOTPAMMBI CHENHAINTETa MO TOAaM M CeMecTpaM
(BKJIIOYAsl TeopeTudeckoe oO0ydeHHe, MPAKTUKH, HayyHble HCCIIEAOBAaHMS, MPOMEXYTOUHBIE U
TOCYJAapCTBEHHYIO HMTOTOBYIO aTTECTAllMH, KAHUKYJBI) MPHUBOIAUTCA B KaJICHIAPHOM Y4eOHOM
rpaduke (MpUIOKEHNE — KalCHIAPHbIH y4eOHBI rpaduk).

4.4 AuHOTanUM padoYux MPpOrpaMm JUCHUIINH
4.4.1 IncunMniuHbl 00s13aTeIbHOM YacTu (0a30Bast 4acTh)
«Heopranuueckasi xumus» (51.5.01)

1. Heap AMCHUNIMHBI — OCHOBHOHM Ielbl0 y4eOHOUW mucHuIuiuHbl «Teopernyeckas
HEOPraHWYECKasi XUMHUSD» SABIISIETCSI O3HAKOMJIEHUE C COBPEMEHHBIMH MPEICTABICHUSAMH O
MOJIEKYJIIPHBIX HEOPTaHUYECKHX COCIMHEHMSIX, MX MOJIEKYJISIPHOM U JJIEKTPOHHOM
ctpoeHnu. Ocoboe BHUMaHUE YIENAETCS PACCMOTPEHUIO0 BaXHEHIIINX 3aKOHOMEPHOCTEH
CTPOCHHUSI M PEAKIITMOHHON CITOCOOHOCTH HEOPTAaHUYECKUX COCTMHEHHM.

2. B pe3yabTare u3yueHus AUCHUILUIMHBI 00y4alOIIUiics MO MporpaMMe crenuaIuTeTa
JOJI2KeH:

O6nanath cneayOIMMI KOMIIETCHIIUSIMU:

—  CIMOCOOHOCTBIO K a0CTPaKTHOMY MBIIIIICHUIO, aHaIu3y, cuHTe3y (OK-1);

— CHOCOOHOCTBIO BOCHPHHHMATh, pPa3BUBAaTh M HCIOJB30BAaTh TEOPETHUECCKHUE
OCHOBBI ~ TPQJAMIIMOHHBIX M  HOBBIX pa3lelioB XUMHUU TIPH  PEUICHUU
npodeccuonanbHbIx 3a1au (OITK-1);

— BIAJCHUEM HaBbIKAMH XHUMHYECKOTO OJKCIIEPUMEHTA, CHHTETHYECKUMH U
AHATTUTUICCKUMU METOJIaMH TIOJIYICHHS U UCCIICIOBAHMS XUMUYECKUX BEIIECTB U
peakiuii (OI1K-2).



Ymemn:

- 3HAaTb W YMETh AHAJIM3UPOBATH CBOWCTBA MOJIEKYJISPHBIX HEOPTaHMYECKUX
COCIMHEHUH B paMKax COBPEMEHHBIX IpeacTaBiienuit o merogax BC, MO;
- 3HATh OCHOBBI TEOPUU U MOJIOKEHUS COBPEMEHHOM HEOPTAHMYECKOU XUMUMU.
Braoemw:
- MpeAcTaBlieHWEM 00 OCHOBHBIX NPUHLUIAX CTPOCHHS U  PeaKIUOHHOU
CIIOCOOHOCTH HEOPraHUYECKUX COECTMHEHU,
- MpEeACTaBICHUSMU O BaKHEHIIMX MPHUHIMIAX PEAKIMOHHOW CIIOCOOHOCTH
MOJIEKYJISIPHBIX HEOPIaHUYECKUX COEANHEHUI;
3. KpaTkoe coaep:kanue TUCHUIIIUHBI

Mooyns 1. Beedenue.

XUMHS KaK CUCTEMa 3HAHUU O BEIIECTBAX — UX COCTaBE, CTPOCHUHM U XMMHUYECKOM CBA3H.
[Tpenmer u 3anaun xumun. OCHOBHBIE 33aJ]aull COBPEMEHHON HeopraHuuyecko xumuu. Kparkoe
onmcanue moayis — 6epercs u3 PI1J]

Mooynw 2. Teopemuueckue ocHo8bL.

OCHOBBI XMMHMYECKOW TEPMOJMHAMMKU. 1-iI M 2-i 3aKOHBI, CHUCTEMa, BHYTPEHHS
DHEPTHUs, PHTAIBIINSA, YHTPONUS, paBHOBecHE. PacTBopshl, (ha3oBbie paBHOBECHs, MpaBHiIO (a3
['u66ca. OcHOBHBIE TOHATHS O KHUCIOTHO-OCHOBHOM paBHOBecHU. OKHUCIUTENHHO-
BOCCTAHOBUTEJIbHBIC PEaKIUU. DJIEKTPOJHBIA MOTEeHUIHAN. YpaBHeHue HepHcTa. Dnektponus.
CKOpOCTh XMMUYECKOHN peakuu. DHEPIusi akTUBALIMH.

Crtpoenue atoma. BonmnoBas pyHKIMs, KBAaHTOBBIE YKCia. ATOMHbIE opOuTanu. [Ipunnummn
[Maymu. Xwumuueckuid snemeHT. Ilepmoanueckuit 3axkon /. . MenneneeBa, cTpykTypa
nepuoanueckor cuctemsbl (I[IC). OcHOBHBIE THUIBI XMMHYECKOW CBA3U. OCHOBHBIC TOHSTHS O
METOJIaX BaJICHTHBIX CBSI3eH U MOJICKYISPHBIX OpOUTasIeH.

KommiekcHble coeqMHEHUs: oOle TMOHSATHA, HOMEHKJIarypa, uzomepus. CTpoeHue
KOMILIEKCHBIX COEJUHEHUN, TEOpUsl KPUCTAUIMUECKOTO IMOJsl. YCTOMYMBOCTh KOMIUIEKCHBIX
coenquHeHuil. OCHOBHbIE MOHATUS Kpucraoxumuu. [lpocreiimme cTpyKTyphl OMHApHBIX
COEIMHEHUH. 30HHAs1 MOJIENIb CTPOCHUS TBEPABIX TEll.

Mooynb 3. Xumus nenepexoOHbLX d1eMeHmO8.

Bonopon — nepssiit anement I1C, ero 1BONCTBEHHOE MOJNOXKEHUE. DIEMEHTHI 1-1, 2-i 1
13-18-ii rpynn IIC. 3axoHOMEpHOCTH B HM3MEHEHHH JJIEKTPOHHBIX KOH(MUTYpalui, BEIWYHH
paznycoB, 3JIEKTPOOTPHULIATEIBHOCTH M DHEPrUM HOHU3ALMN aTOMOB. THIIMYHBIE CTENEHU
OKHUCJICHHUS. 3aKOHOMEPHOCTH B CTPOCHHMM W CBOWCTBAaX OCHOBHBIX THUIIOB COEJIMHEHMM.
[TpuponHbIe cOeAMHEHNS, TIOTyUYEHUE U IPUMEHEHHE. bronornueckas poss.

Mooy 4. Xumus nepexoOHvix s1emMeHmos.

Onementsl 3-12-if rpynn IIC. 3akoHOMEpHOCTH B H3MEHEHMHM 3JIEKTPOHHBIX
KOH(UTypaluii, BEJIMYUH PaJNyCOB, SHEPTUU HOHU3ALMHU, XAPAKTEPHBIX CTENEHEW OKHCIIECHHUS,
KOOpJAMHAIIMOHHBIX 4ucesl aToMoB. [IpupoaHble coenMHEHHs, MOIYYEHHE U CONOCTaBIECHUE
Gu3NYECKUX M XUMHYECKMX CBOMCTB MpOCThIX BemecTB. CTpoeHHEe U CBOICTBAa OCHOBHBIX
KOMILIEKCHBIX coequHeHni. buonorndeckas ponb. OcobenHoctu f-3meMeHTOoB.

Mooyns 5. Cospemennbie npodiemvl HeOP2aHUYeCKOU XUMUU.

Mertamnoopranuueckasi ¥ OWOHEOpPraHMYecKas XHMHsA. XUMHS HECTEeXHOMEPUYECKHX
coenuHeHuil. Heopranmueckue MaTepuasibl.

4. O0beM y4eOHOM JUCHHUILINHBI

Buabi yueoHoii paéotnl B 3E B akazem.
yacax
O01as TPyA10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TUIAHY 14 504
KonTaktHas padora (KP): 10 360,8
Jlexmm (Jlek) 2,5 90
[Tpaktnyeckue 3anstus (I13) 2,5 90
JlaGopatopusie 3ansTus (J1ab) 5 180
CamocrositesbHas padora (CP): 2 72




KoHnTtakTHas camocTosTenbHas pabora 1 0,8
CaMOoCTOATEIbHOE N3YUYEHHE PA3AeIOB JUCIUIIINHBI 36
Buj kouTpoas: sx3amen (2) 2 71,2
Buabl yueOHoii padoThI B 3E B actp. yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 14 378
KonTaktHas padora (KP): 10 270,6
Jlexmm (Jlek) 2,5 67,5
[Tpaktaeckue 3anrstust (I13) 2,5 67,5
JlaGopaTtopHsbie 3ansaTus (J1ab) 5 135
CamocrositeasHas padora (CP): 2 o4
KoHTtakTHas camocTosTenbHas pabora 1 0,6
CaMoCTOSITeIPHOE U3YYCHUE PA3/ICNIOB TUCIIUIUIHHEI 27
Buj koHTpos: 3xk3amen (2) 2 53,4

«Hnocrpannblii 13b1k» (b1.5.02)

1. Heab aMcuumjMHbl — NnpHoOpeTeHue obydarolumucsa oOIield, KOMMYHUKATUBHOU U
npo(ecCHOHANBHOM  KOMIETEHLIMH, YPOBEHb KOTOPBIX Ha OTHEIbHBIX JTamax
A3BIKOBOM IOJATOTOBKU IIO3BOJISIET HCII0JIb30BaTh WHOCTpaHHbIN A3BIK
MIPAKTUYECKU Kak B npodecCHOHANBbHON  (ITPOM3BOJACTBEHHOH W Hay4YHOM)
NeSITeNbHOCTH, Tak M JuId LeJei camooOpa3oBaHusl.

1. B pesyabrare M3yyeHHs AMCUMIIMHBI 00y4aloLUiics N0 MporpaMMe crenuajaIuTeTa
JOJIZKeH:

— TOTOBHOCTBIO K CaMOpa3BUTHUIO, CAaMOpEAIU3alllU, MHCIONb30BAHUIO TBOPUYECKOIO
norenimana (OK-7)

— CIOCOOHOCTh K KOMMYHMKAllUM B YCTHOM M IHCBMEHHOM (opMax Ha pycCKOM H
MHOCTPAHHOM SI3bIKaX JUIsl pelieHus 3a1a4 npodeccuonanbroit aestenbaoctu (OITK-7).

3Hnams:

- OCHOBHBIE CIOCOOBI  COYETAEMOCTH  JIGKCHUECKUX € IMHHII U OCHOBHEIC

CJII0BOOOPA30BaTEIbHBIE MOIETIH;

- PYCCKHE SKBUBAJICHTHI OCHOBHBIX CJIOB M BBIPAKEHHUH PeUd B MPOIECCE MEKITUIHOCTHOTO H

MEXKYIBTYPHOTO B3aUMOJICHCTBUS;

- OCHOBHBIE TIPUEMBI U METOJIbI pehePUPOBAHKS K AHHOTHPOBAHWUS JIUTEPATYPHI;

- MAaCCUBHYI0 U aKTUBHYIO JIEKCHKY, B TOM 4HCIE OOIICHAYYHYIO M CIIEHHATIbHYIO

TEPMHHOJIOTHIO, HEOOXOIUMYIO JIJIsl pa0OTHI HAJl THTIOBBIMHU TEKCTaMH,

- MpueMbl pabOThl C OPUTHHATBHON JIUTEPATYPO HA MHOCTPAHHOM SI3BIKE.

Ymems:

- paboTaTh C OPUTHHAIBHON IMTEPATYPO HA MHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIIOBapeM;

- BECTH TEPENUCKy Ha M3y4aeMOM S3bIKE C IENbI0 MEXINYHOCTHOTO U MEXKYIbTYpHOTO

B3aMMO/ICHCTBHS,

- BECTH  pEYeBYyl0  JACITENbHOCTh  NPUMEHUTENbHO K  chepe  ObITOBOM U

poQeCCHOHAIBHON KOMMYHUKAITHH.

Braoemy:

-MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEKJIMYHOCTHOTO W MEKKYJIbTYPHOTO OOIICHHS, HaBBIKAMHU

U YMEHUSIMH PEUYEBOU JESATEIBHOCTH MPUMEHHUTENBHO K cepe OBITOBOM U MPOQecCHOHATBHOM

KOMMYHHKAITIH, OCHOBAMH MTyOIMYHOMN peyn;

- OCHOBaMHU pedeprupOBaHUs U aHHOTUPOBAHUS TUTEPATYPhl HA N3y4aeMOM HHOCTPAHHOM SI3BIKE.
3. Kparkoe coaep:xaHue TUCUMIIIMHBI:

Beenenue. IlpenMer u ponb WHOCTpaHHOTO si3bika. KpaTkuwe wucropuueckue cBeAeHUs 00

M3y9aeMOM S3bIKe. 3a7a9d U MECTO Kypca B TIOJrOTOBKE OaKkallaBpa TEXHUKH U TEXHOJIOTHH.




Mooyns 1. |.I'paMmMaTidecKkie TpyJHOCTH U3Y4aeMOT0 SI3bIKA!
1.1 JInuHble, TPUTSKATENbHBIE U TPOUYNE MECTOMMEHHS.
CripskeHHe I1aroja-cBs3KHU.
W3MeHeHue rnaroia-cBA3KM B (Qopmax Hacrosmero BpeMeHH. OOpa3oBaHUE pPa3IUYHBIX
BUJIOBPEMEHHBIX (OpM C MoMoIIbI0 Tharona-cBs3ku. OOpa3oBaHue u ymnorpebieHue Gopm
IIaCCUBHOr0 3ayora. l3MeHeHMe IJlarona-cBsi3KM B pPa3JIMYHBIX (opMax MPOUIEIIIEro U
Oyayiero BpeMeHu. I aron-cBs3ka B OTpULATENbHBIX IPEIOKEHUSIX.

1.2 Tlopsanok cioB B npeiokeHuu. [IpsMoii mopsiiok CJIOB YTBEPJAUTEIBHOTO MPEIOKEHUS B
pPa3NIMYHBIX BHJIOBPEMEHHBIX (opmax. VI3MeHeHue moOpsAKa CIOB B  BONPOCUTEIBHBIX
npeiokeHusx. [lopsgok ClIOB U MOCTPOEHUE OTPULATENbHBIX MperiokeHnid. DMparudeckue
KOHCTPYKLIMH.

Mooynw 2. |1, YTeHne TeMaTu4eCcKuX TEeKCTOB:

2.1. Beenenue B crieuanbHOCTh
2.2 1.1. MenpaeneeB
2.3. PXTY um. JI.1. Mennencena
[TonsiTe O BUAAX YTCHHUS Ha MpUMEpax TEKCTOB O Xumuu, /.U. Menoeneese, PXTY um, J.HU.
Menoeneesa.

AKTHBU3aIUS JIEKCUKU IPOYUTAHHBIX TEKCTOB.
Mooyns 3. |ll.IIpakTka yCTHON peuu IO TeMaMm:

3.1. «I'oBopuM 0 cebe»,

3.2. «Bropoze»,

3.3. «PaiioH, rze g KuUBy».

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

4.1. Un¢punutus. @opmsl napuauTHBa. [Ipogomkennslil u nepdekTHpid HHGUHUTHB. DyHKIIN
UHOUHUTUBA B peoxeHuu. OOpa3oBanue U ynorpeOieHne HHPUHUTUBHBIX 00OPOTOB THIIA
«CJIO)KHOE MOJJIEKAIIEE» M «CIOKHOE [OMOJHEHHE». BapuaHTbl mnepeBoja MHPUHUTHUBHBIX
000pOTOB HA PYCCKHI SA3BIK.

4.2. BunoBpemennsie Gopmel raaronoB. OOpa3oBaHue MPOCTHIX, MPOJOIKEHHBIX, MEPPEKTHBIX
U eppeKTHO-TPOIOJIKEHHBIX BpeMeH. BonpocuTenbHble NpeasiosKeHHs B pa3IMYHbIX BPEMEHaX.
OO6pa3oBaHue OTPUIIATEILHBIX (JOPM TJIaroJia B pa3InuHbIX BpEMEHaX.

Mooyne 5. |l.M3ydaromee uyTeHHE HAy4YHO-TIONYJISIPHBIX TEKCTOB MO BBIOpaHHOM
CHEINAIbHOCTH.
[TpumepHas Tematuka TeKcToB: «DyHIaMeHTaIbHas XUMUS U HaAy4YHble METObI», «[IpukianHas
XUMUSHA IPOU3BOICTBEY.

Mooynw 6. |1l. IIpakTrka ycTHOU pedH 1o Teme
6.1. «Cmyoenueckas scuznb.
6.2. «M3MepeHus B XUMUYECKOM J1abopaTopum»

Mooyns 7. |. 'pammaTHueckue TpYAHOCTH U3y4aeMOro sI3bIKa:

7.1. Ilpuuactus. Ilpuuactus Hacrosimiero u mpomenamero BpeMmeHu. IlepdextHbie (opmbl
npu4acTtvs. MecTto npuyacTuil B MpeaIoKeHuu. Pasnuunable BapuaHThl IEPEBOIa IPUYACTUN HA
pycckuil s13bIK. [IpuyacTHBIE 0O0POTHI M IPHEMBI UX NEPEBO/A HA PYCCKUH S3BIK.

7.2. CocnaratenbHoe HakJIoHeHHe. DOpMBI COCIIaraTeIbHOTO HAKJIOHEHHS B U3Yy4aeMOM S3BIKE.
MopnanbpHble TIaroyibl U UX UCMHOJIb30BAHUE B IPEUIOKEHHUSIX B COCJIAraTeIbHOM HAaKJIOHEHUHU.
Tumel ycnoBHBIX MpeuIokKeHUN. BapmaHTbl nepeBoma MpEeMIOKEHUH B COCIAraTeIbHOM
HAKJIOHEHUU U YCJIOBHBIX ITPENIOKEHUM.

Mooyns 8. Il.3yqaromiee uTeHne TEKCTOB MO TeMaTHke: «CrenuanbHas jgadopaTtopus,
«M3mMepeHus B crielnanbHOM JabopaTopum.
Mooyne 9. Ill.Ilpaktuka ycTHOM peun mo TtemaMm: «CTpaHa U3y4aeMOro SI3bIKay,
«IIpoBeneHne nen0BON BCTpEUN», «3aKIIOUEHNE KOHTPAKTay.

4. OFBEM JUCHHUILIUHBI U BUJIbl YYEBHOM PABOTHI



B akangem.

Buabl yuedHoi1 padoThI B 3E
yacax
O0mas TpyA0eMKOCTh JMCUMILJIMHBI 10 Y4eOHOMY IJIaHY 12 432
Konrakthas pa6ora (KP): 6 217
Jlexmm (Jlek) - -
[Ipaktuueckue 3anstus (I113) 6 217
CamocrositesibHas padora (CP): 5 179,4
KoHTtakTHas camocTosTenbHas pabota 15 0,4
CaMocTOsITeIbHOE U3YUYECHUE PA3/IeNIOB TUCIIUIUIMHEI ’ 53,6
Bun xourpoJsi: 3a4ét (3), 3k3amMeH 1 35,6
Buabl yueOHoii padoThI B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCIHILIMHBI 10 Y1eOHOMY IIAHY 12 324
KonTaktHas padora (KP): 6 162,75
Jlexmn (Jlek) - -
ITpakTnueckue 3anstus (I113) 6 162
CamocrositesbHasi padora (CP): 5 134,55
KonrtakTHas camocTosiTenbHas pabora 15 0,3
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeJI0B AUCIUIUIMHBI ' 40,2
Bupa xourpoas: 3a4ér (3), 3xk3amen 1 26,7
«Hctopusn» (b1.5.03)
1. Heap aucuumiuHbl —  (HOPMHUPOBAHHE CTYJICHTOB  KOMIIJICKCHOTO

IPE/ICTaBICHUS O POJM U MECTe HCTOPUU B CHUCTEME T'YMAaHUTAPHBIX M COLMUAJbHBIX HayK,
KyJIbTYPHO-HCTOPHYECKOM cBoeoOpasuu Poccum, ee Mecte BO BCEMHPHO-HCTOPHUYECKOM
npouecce, 00 OCOOCHHOCTSIX M OCHOBHBIX JTamax €€ HCTOPHYECKOTO DPAa3BHUTHS;, BBEACHUE
c obnacteio  Oynyuieit

CTYACHTOB B Kpyr HUCTOPUUCCKHX HpO6JICM, CBA3aHHBIX

npodeCcCHOHATIBLHOM 1eATEbHOCTH.
2. B pe3yabtare u3yyeHMs AHCHUILIUHBI
CIeLHATUTETA JOJIKEeH:

- CIIOCOOHOCTEIO AHAJIM3POBATH OCHOBHBIC

ucropuueckoro (OK-3).

3name:

OTaIllbl

o0yyawomuiicd 1m0 mnporpamme

3aKOHOMEPHOCTH

¢ OCHOBHBIC HAIIpAaBJICHHA, HpO6J’IGMLI n MCTOIbI HCTOpH‘IGCKOﬁ HAYKH; MHOFOO6pa3I/Ie
HCTOPUUYCCKHUX MCTOYHHMKOB, OCHOBHBIC KJIACTCPBI BCIIOMOTaTCIBbHBIX HCTOPHUYCCKUX

TUCIIHATIINH;

* OCHOBHBIC JTallbl M KIFOYEBBIE COOBITHSA HUCTOpUH Poccuu n Mupa, 0COOEHHOCTH
pPa3BUTHA pOCCHﬁCKOFO rocyaapCTBa, BBIAAOIIHUXCS I[eﬂTeJ'IefI OTE€YECTBEHHOU U BCGO6IHCI>’I

HCTOPUH.
Ymemn:

¢ COOTHOCHUTH 06HII/IC HCTOPUYCCKHUE TMPOLHECChI MW OTACIBHBIC q)aKTBI; BBIABIIATH
CYIICCTBCHHBIC YCPThI UCTOPUUCCKUX ITPOLECCOB, SIBIICHUH U CO6LITHﬁ; AHAJIU3UPOBATH

COLIMAJIbHO-3HAYMUMBIE MTPOOIIEMBI;

® (I)OpMyJ'II/IpOBaTB U aprymcHTHUPOBAHO OTCTaUBAaThb CO6CTBCHHyIO MNO3HUIIHMIO 110

Pa3IMYHBIM MMPOOIIEMaM HCTOPHH.
Braoemy.:

® IIpCACTaBJICHUAMU 00 HUCTOPUHN KaK HAYKE, €€ MECTEC B CUCTEMEC T'YMAHUTAPHOTO 3HAHUA,
¢ IpCACTABJICHUSIMU 00 OCHOBHBIX JTanax B HUCTOPUH YCIIOBCUCCTBA U UX XPOHOJIOTHH;

® KaTeFOpHaﬂBHO-HOHﬂTHfIHBIM arnrmapaTom HsyqaeMoﬁ JAUCHUIIIINHBI,

* HaBbIKAMHU aHAJIM3a UCTOPUYECKUX UCTOUYHUKOB.
3. Kparkoe coagep:xanue TUCUMILIHHBI
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Beenenne. Hcropusi B cucTeMe COLMATbHO-TYMAHHUTApHbIX HayK. OCHOBBI
METON0JIOTHH HCTOPHYECKON HAYKH.

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

Mooyne 1. Oco0eHHOCTH CTAaHOBJIEHHS rocyAapcTBeHHOCTH B Poccnu.

1.1. HayaJso poccuiickoii rocynapcrseHHocTi. Kuesckasi Pych

CnaBsiHCKOe OOIIECTBO B JIOXY pPAacCelCHUs. JTHOKYIBTYpHBIE U  COIMAJIBHO-
IOJIMTUYECKHE MTPOLIECCHI CTAHOBJICHUS POCCUICKOM IOCYAaPCTBEHHOCTH.

OCHOBHBIE COIMAIBHO-D)KOHOMHUYECKHE TpoLecchl H  crenuduka (GopMupoBaHUs
(dbeonanbHBIX OTHOIICHHUH Ha Pycu.

OcobeHHocTH  couualibHO-TIONUTHYeCKoro pa3Butuss Kuesckoit Pycu. Ilpunsrue
xpuctuanctsa. PopMHUpoBaHKE IPAaBOBON CUCTEMBI.

1.2. Pycckmue 3emun B XII — Hayane XVI BB. O0pa3zoBanue Poccuiickoro rocygapcrsa

[Tpuunnbl 0060co0aeHNs 3eMenb M KHsbKecTB. CoOLMalIbHO-TIOJUTHYECKast CTPYKTypa
PYCCKHX 3eMelb IMepuoja IOJUTHYECKON pa3apoOieHHocTH. DPOpMHpPOBAaHWE pa3IMYHBIX
COLIMOKYJIbTYPHBIX MOZIEJIEH pa3BUTHSI JPEBHEPYCCKOI0 OOIECTBA U TOCYAAPCTBA.

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

CouunanbHO-TIOJUTUYECKUE HW3MEHEHHS B PYCCKUX 3€MJISIX B IEpUOJ MOHIO0JIO-
TaTapCKOro rocloICTBA.

Crneuuduka  ¢dopmupoBanmsi eawmHoro  Poccuiickoro  rocymapcrsa.  Pa3Butue
(beoanbHOro 3eMIIEBIIAICHUS.

ConepuuuectBo  kHskecTB  CeBepo-Bocrounoit Pycu. IlpuunHBl  BO3BBILICHUS
MockoBckoro kHskecTBa. llepBble MockoBckue KHs3bs. [mutpuit Jlonckoin. KynukoBckas
OoutBa, e€ wucropuyeckoe 3HaueHue. Poib 1epkBu B 00beauHUTENBbHOM Iporecce. Cepruit
Panonexxckui.

OcoOenHocT moJauTHYECKOro ycrpoictBa Poccuiickoro rocynapcrsa. Mpan I
Bo3HuKHOBEHHE COCIOBHOIM CHUCTEMbI OpraHm3anuu odmiectBa. MectHuuectBo. [Ipennocsiiku
CKJIaJIbIBaHUsI CaMOJEPKaBHBIX 4epT rocyaapcrBeHHo Biactu. Bacwmmit III. Mcropuueckoe
3HaYeHue oopazoBaHus eaAMHOro Poccuiickoro rocynapcersa.

1.3. Poccus B cepennne XVI — XVII BB.

WBan ['po3HBINA: MOWCK aJbTEPHATUBHBIX IyTE€H COLMAIBHO-TIOJIUTHYECKOTO Pa3BUTHS
Pycu. CkiagpiBaHye cOCIOBHO-TIPEACTABUTEILHOM MOHAPXUU U €€ OCOOEHHOCTH IO CPAaBHEHUIO
co crpaHamu 3anaaHoit EBponsl. 3emckuit Cobop. M30pannas Paga. Pepopmsr 50-x romos XVI
Beka U ux 3HaueHue. Cynebnuk 1550r. Crornaseiii Cobop 1551r. Ilpucoennnenue x Poccun
[ToBomxkbs, Ilpuypanes u 3anannoit Cubupu. JIMBoHCKas BOMHA: 1MW M MPUYMHBI HEydau.
OnpuyHUHA: NPUYMHBI, CYLIHOCTb, MOCIEACTBUA. Xo3siicTBeHHOe pazopenue 70-80rr. XVI B.
Oranbl  3aKpenolleHus  KpecTbsiHCTBA.  PopmupoBaHHe  O(pULIMAIBHOW  HIEONOTUH
caMoOJIepKaBHsl.

«CMmyTHOE BpeMsi»: ocialJleHue TOCYJapCTBEHHBIX Hayaj, IONBITKA BO3POXKICHUS
TPaMLIMOHHBIX («IOMOHTOJIbCKMX») HOPM OTHOUIEHHH MEXIy BJIACTbI0 U OOIIECTBOM.
IIpaBnenue bopuca I'onyHosa. JIxeamurpuii 1. bospckuii naps Bacuimii lyiickuii. Boccranue
N. bonotaukosa. Jixenmurpuii II. @enomeH camo3BaHCcTBa. [1onbCKO-IIBECKAsT MHTEPBEHIIUS.
Cemubospiinaa, okkynaus MockBbl. Posib HApoJHOTO OTIOTUEHHSI B OCBOOOXI€HUH MOCKBBI U
n3rHanun uyxkesemieB. K. Munun u JI. [loxapckuit. 3emckuii co6op 1613r. Bomapenue
JuHacTUM POMaHOBBIX.

Tepputopusi u HaceneHue ctpanbl B XVII B. Bnusaaue nocneactBuii «CMyTHOTO
BpEMEHU» Ha SKOHOMHUecKoe pazButue Poccun. PazButne dopMm ¢eomanbHOro 3emieBnaaeHus
u xo3siictBa. CobopHoe Ynoxenue 1649r.: ropuauyeckoe opopmieHHE KPEOCTHOTO MpaBa U
COCJIOBHBIX (QyHKIMI. PocT o0IiecTBEHHOTO pa3zeneHus Tpyaa U ero cneuuanuszanus. [lepsoie
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MaHy(pakTypsl U HX xapakrep. Hawamo ¢opmupoBaHus BCEPOCCHICKOTO pBIHKA. SpMapki.
Pa3BuTne BHYTpEHHEH U BHEIIHEH TOProBIU. YKpemieHue KyrneuectBa. HOBOTOProBslil ycTas.

LlenTpanuzamus BIacTH, Ha4aJIo nepexo/a K abcomotu3my. [Ipekparienne nesTenbHOCTH
3emckux cobopoB. M3menenne pomu bosipckoit Jlymel. LlepkoBs u rocymapctBo. LlepkoBHBII
packo.

«byHnTamubi Bek». [IpununHbl MaccoBbIX HapoaHbIX BbicTyIieHuit B X VII B. ['opojckue
OyHThl. Boccranue nox npensoaurensctBoM C. PasuHa: npuunHbI, 0COOEHHOCTH, 3HAYEHUE U
MIOCJIE/ICTBHUSI.

Pocculickas MbICIIb U KyIbTypa B ipeaasepur HoBoro BpemMenu.

Mooyns 2. Poccniickast umnepus B XVIII- nauanae XX B.

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

XVIII Bek B eBponeiickoi 1 MUpOBOM uctopuu. Poccus u EBpona: HOBbIe B3aMMOCBSI3U U
pasnnuus.

Ilerp I: Gopnba 3a mpeobpazoBanue TpaauUMOHHOro obmiectBa B Poccun. OcHOBHBIE
HANpaBJICHUSI «EBPONEHU3ALMN» CTPAHbl. ODBOJIONMS COLMAIBHOM CTPYKTYpbl 0OIIecTBa.
Buemnss nonutuka [letpa I, e€ cBsa3b ¢ mpeobpazoBaHUSMU BHYTPH CTPAHbI.

Pedopmer Ilerpa I kak mepBas TONBITKA MOJEPHHU3AIMH CTpPaHbl, €€ OCOOCHHOCTH.
Pa3Butre npoMbIlIIIEHHOCTH. Y CUJIEHHUE POJIM FOCYAapCTBa B HAPAIIMBAHUU ITPOU3BOIUTEIbHBIX
cun ctpanbl. Konnennust MepkanTwinima u e€ peanusauus B Poccuu. Cosnanue perynspHoi
apmuu U ¢ora. AnMuHHCTpaTtuBHas pedopma. LlepkoBHas pedopma. Tabensb o panrax. boppoa
C KOHCepBaTWBHOU ommosunued. OdopmieHue abCoNoTU3Ma, OCHOBHBIE YEPTHI U
ucropuueckoe 3HaueHue. [IpoBosrnamenne Poccun nmnepueil. YrnpodeHue MeIyHapOIHOTO
aBTOPUTETA CTPAHBI.

JIBOpLIOBBIE TIEPEBOPOTHI, HX MPUYUHBI, COLUUAIBHO-IIOJUTUYECKAs CYIIHOCTh U
nocinencteus.  ®apoputmsm.  Pacmmpenuwe — npuBwierud  ABOpsAHCTBA.  JlanpHenmas
OropokpaTtu3anusi rocammnapara. BHelHsiss monuTtuka Bo BTOpoil uerBepTH — cepeaune XVIII
BEKa.

Exkarepuna II: UCTOKM M CyIIHOCTBH Iyaiau3mMa BHYTPEHHEHN NMOJUTUKU. «lIpocBelieHHsbli
abcomotu3zmy. Cekymspu3als LEPKOBHBIX 3€Melb. YIIOKeHHas Komuccus. KpecTbsaHCKuit
BOIIPOC.

Haponnoe Boccranue non npeasoautensctBoM E. IlyradeBa (mpeamochuiku, XapakTep,
0COOEHHOCTH, MECTO B HCTOPHM). YKpeIJIeHHe TOoCyJapCTBEHHOro ammnapata. I'yOepHckas
pedopma. CocnoBHas nonuthka Exatepunsl 1. HoBblii ropuandeckuii ctaTyc I1BOPSHCTBA.

Bremnss nonmuruka Poccuun Bo Bropon nonosune XVIII Beka. /lanbHenmee pacumpenue
rpa"ul Poccuiickoi ummnepuu.

apcrBoBanue IlaBna I. [lonbiTka orpaHUYeHNs JBOPSHCKON BIACTH CaMOJEPKaBHBIMU
CpencTBamMu. Y KECTOUEHUE NOJUTUYECKOTIO PEXUMA.

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

2.2. Poccus B XIX crosnerun

ITpomsinienssiii nepeBopotr B EBpomne u Poccun: oOmee n ocobeHHoe. Bakueitmue
ycnoBus nepexoja Poccuu kK MHIyCTpHaTbHOMY OOIIECTBY — PELIEHHE KPECThIHCKOIO BONpOCa
Y OTPAaHUYEHUE CAMOJEPIKABHSL.

KpectpstHcknii Bompoc: 3tambl penieHus. [lepBble moacTynmsl K OTMEHE KPENOCTHOTO
npasa B Hauane XIX B. Yka3 1803r. o «cBoOOAHBIX Xebonamax», yka3 1842r. 00 «o0s3aHHBIX
kpecTtbsiHax». Pedopma I1. JI. Kucenesa. Pemienne KpecTbsTHCKOTO BOIIPOCA B MEPHO/] MPABICHUS
Anexcanppa II. I[Tpeanoceliku U IpUYMHBI OTMEHBI KperocTHoro npasa B Poccun. «Manudect»
19 ¢espans 1861r. u «llomoxxeHus»: ux colep:kaHue, 3HaAUYECHUE, BO3JCHCTBHE Ha PAa3BUTHE
nopedopmenHoii Poccun.

[TonbiTkKM peQopMUPOBAHUS CHCTEMBI TOCYAApCTBEHHOro ympapieHus. I[IpoexTs
mubepanbHbIX pepopm M. M. Cnepanckoro m H. H. HoBocwibueBa npu Anekcanape I
N3menenne nomutudeckoro Kypca B Hagane 20-x rr. XIX B. BHyTpennss nonutuka Hukonas L.
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VYkpemseHue caMojep)kaBHOW BiacTH. JlanbpHelInas IeHTpaiau3aus, OropoKpaTH3alus
roCyIapCTBEHHOTO cTpos Poccuu. YcuiieHne penpecCuBHBIX Mep.

Pedopmbr 60-70-x rr. B 007aCTH MECTHOTO YIpPAaBICHHA, Cyda, apMHH, Ie€4aTd U Jp.
Hcropuueckoe 3HaueHue nmpeodpazoBanuii 60-70-x rr. «Kontppedopmb» Anekcanapa III.

OoOmectBennoe nBuxenne B Poccunm XIX Beka. DopMupoBaHHE TpeX TEUCHHIA:
KOHCEPBATUBHO-OXPAHUTEIHHOIO, JTUOEPATEHOTO U PAIUKAIBHOTO.

KoncepBaruBHo-oxpanurenbHoe Hanpasienue. H. M. Kapamzun. C. I1. Illesipes. M. I1.
[Toromun. M. H. Katko. K. II. Tlo6enonocues. JI. Y. WUnosaiickuiti. C. C. YBapos. Teopus
«OpUIHATEHON HAPOJHOCTH.

JIuGepanvHoe Hamparinenue. HMpeiinoe Hacineame II. S1. YaamaeBa. 3amamHuku u
cnaBsnoduisl. K. /1. Kagenun. b. M. YUnuepun. A. U. Komenes. K. C. AkcakoB. CtaHoBieHue
UJICOJIOTHH pycCcKoTo Jimbepanu3Mma. JIubepanbpHas Oropokpatus u e€ posb B pedopmax 60-70-x
rr. XIX B. 3emckoe nBuxkeHue. OCOOCHHOCTH POCCUHCKOTO JTHOepanu3mMa.

PanukanbHoe HampaBinenue. Hauano ocBoOGoauTenbHOrO JBHXKEHUS. JleKaOpUCTHI.
dopMHpOBaHUE HICOJOTHH JieKabpu3Ma. OBomtonus aBmwkeHus: «Coro3 craceHus», «Coro3
onarogeHctBus», CeBepHoe u HOxHoe o0mecTBo. OCHOBHBIE MPOTPAMMHBIE JTOKYMEHTHI.
Boccranus B IlerepOypre u Ha tore. IlpuunHbI mHOpa)keHHs W 3HAYEHUE BBICTYIUICHUS
nexadbpuctoB. [lonbITku NpoAoKUTE Tpaguuio aekadbpuctoB. Kpyxku 20-30-x rogoB XIX B.
[Tpennocbuiku U UCTOUYHUKM counanu3ma B Poccun. «Pycckuii conmanusm»  A. U. I'epuena u
H. I'. YepnbimeBckoro. IlerpameBusl. C. I'. HeuaeB u «neuvaeBnmHa». Hapognuuectso. M. A.
bakynun. II. JI. JlaBpos. II. H. TkaueB. IlomuTuyeckue HIOKTPUHBI U PEBOJIIOLMOHHAS
JIEATEILHOCTh HAapOJHUYECKUX opraHusamuii B 70-x — Havane 80-x rr. XIX B. JIuGepanbHbie
Hapogauku  80-90-x romos. CtaHoBneHue padoyero aprkeHus. OdopMIIeHIE MAPKCUCTCKOTO
teuenus. I'. B. [Inexanos. B. U. Yinesaos (JIenun).

Buemnss nonutuka Poccum B XIX B. Ilpuumnbl OteuecTBeHHOM BOWHBI 1812r.
3unauenue nobeapl Poccuu B BoiiHe mpoTuB Hamoneona u ocBo6oauTenbHOro noxonaa B Espory.
Poccuiickoe camonepxasue u «CaseHHbli Coro3». BocTounslii Bonpoc u ero pemenue B XIX
Beke. Poccusa m napoasl CeepHoro Kaskasza. KpbiMckast BoliHaA, €€ NPUYMHBI U TOCIIEICTBUS.
[Tonmutuka Poccun Ha [lanbHeM Bocrtoke. [lponaxka Anscku. Ilpucoenunenne Cpenneit A3um k
Poccun.

Pycckas kynbprypa B XIX B. O01IHe 1O0CTHXKEHUS U TPOTUBOPEUHS.

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

Teppuropus u Hacenenue Poccun B Hayane XX Beka. ConpanbHas CTpYKTypa.

Oco6eHHOCTH  COLMalIbHO-9KOHOMHYECKoro pa3BuTHsd Poccun B Hauane XX Beka.
OObexkTHBHAsT  NOTPEOHOCTb  MHAYCTPUAIbHOM  MojepHu3anuu  Poccuu.  Ycunenue
roCyJapCTBEHHOTO perynupoBanusi 3koHoMHukH. Pedopmbl C. FO. Butre. Pycckas nepeBHst B
Hayasie XX BeKa.

CootHomenne noauruueckux cui B Poccun B Hauwane XX Beka. Hapacranme xpusuca
camozepxkaBusi. IlepBas poccuiickas pPEBOJIOIMSA: TPHUYMHBI, XapakTep, OCOOCHHOCTH,
JBWDKYIIME CHJIBL, JTambl, 3HaueHue. Manudect 17 oxtsa6ps 1905 r. OOpazoBanue
MOJIMTUYECKUX NapTUM, UX TeHe3Uc, Kilaccu(UKalus, MporpaMMa, TakTHKa. ['ocyaapcTBeHHas
ayma Hayasa XX BE€Ka — IEPBBIA OIBIT POCCHMCKOTO IapiamMeHTapu3Ma. TpeTbeHIOHbCKas
noymtrdeckas cucrema (1907-1914): Bnacts u obmectBo. CTonbImuHCKas arpapHas pedopma:
HKOHOMHYECKAs, COLMANIbHAS U TOJUTHYECKAs CYIIIHOCTh, UTOTH, TOCIEACTBHS.

[lepBasgs mmpoBas BOWHAa M ydacThe B Heill Poccuun. BnusiHue BOMHBI Ha COLMAIBHO-
HPKOHOMHYECKOE M TMOJIUTHUYECKOE pa3BuTHEe Poccum. Kpusuc BiacT B Trofbsl BOHHBI M €T0O
ucToku. BriusiHuEe BOIHBI Ha MpUOIMKEHHE OOIIeHAIMOHATBHOTO Kpu3nuca. Poccus HakaHyHe
PEBOJIIOLINH.

[To6ena deBpanbckoil PEeBOJIONMN M KOPEHHBIC W3MEHEHUS B TOJUTHUYECKOW IKU3HHU
cTpanbl. BpemenHoe mnpasurensctBo U llerporpanckuit Coser. Ilonutuueckne naptuu B
YCIIOBHSX JBOeBIacTus. AunbTepHaTtuBbl pa3Butus Poccum mnocne @eppans. ComnuanbHO-
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HPKOHOMHYECKAs MOJIUTHKA HOBOM BiacTH. Kpusuce! Binactu. KOpHUIIOBCKOE BBICTYIVIEHUE U €TO
pasrpom.

Mooyns 3. OT COBETCKOro rocyiapcraa k coppemennoi Poccun.

3.1. ®opMupoBaHuUEe U CYIIHOCTb COBeTCKOro crposi (1917-1991rr.)

BonbmeBucrckas crparerus: npuuuHbl modensl. [loaroroska m modena OKTAOpbCKOTO
BoOopykeHHOTro Bocctanus B [lerporpane. II Bcepoccuiickuii cbe3n COBETOB U €ro peuieHusl.
OKOHOMHUYECKass W  COLMANbHAs TMOJUTHKA OoJiblIeBUKOB. Hawamo  ¢opmupoBanus
OJIHOTIAPTUHHOMN MOMMTHYECKOW cucTteMbl. Pocriyck YupemutensHoro coopanus. Koncrurymus
1918r. bpectckuii Mup.

I'paxxnanckast BOWHA: MPUYMHBI, 3TAIlbl, PACCTAHOBKA CHUJ, PE3YJITATHl U IOCJIEICTBHUS.
WutepBeHnys: npuuuHbl, (Gopmbl, MacmTad. Mneonorus, MONUTHKA, TMPAKTUKA «BOCHHOTO
KOMMYHHU3Ma.

[lonoxxeHne  cTpaHbl 1MOCHE€  OKOHYaHMS  IpaxaaHckod  BolHbl.  ConuaibHO-
SKOHOMUYECKHH ¥ TIOJIMTUYCCKUM KPU3UCHI B cTpaHe Ha pyoeke 1920-1921rr. [lepexon k HOBOMA
HIKOHOMUYECKON monuTuke. CylHOCTb, L€, peanus3alus, IpoTUBOpEUns, cyib0a U 3HaUYECHUE
HOIla. YTBepxxaeHue oqHONAPTUHHON MOJUTUYECKON CUCTEMBI.

HanmonansHo-rocyIapcTBEHHOE CTpOUTENLCTBO B 20-¢ rT. Jluckycenn o6 oOpazoBaHHU
CCCP. I cve3n CoseroB CCCP, ero pemenus u mecto B ucropuu. Koncrturyuuss CCCP 1924r.

[Tonutnyeckas Ooppba B mapruu u rocyaapctse. [locnennue padotsl B. U. Jlenuna o
BHYTpeHHEell M BHemHed nosutuke CoBerckoro rocynapcra. Bosseiuenue M. B. Cranuna.
boprba ¢ ommo3mmmedt mo BompocaMm pas3BuThs crpaHbl. CeeprhiBanme HOIla, kypc Ha
CTPOUTENBCTBO COLIMAIN3MA B OJJHOU CTpaHe.

CCCP B rompl mepBeix msatuietok (komern 20-x rr. — 30-e rr.). dopcupoBaHHOE
conmanuctuueckoe crpoutenbctBo B CCCP. Munyctpuanusanusi: NpeAnoCbUIKHA, UCTOYHUKHU
HAKOIUIEHHUS, METOJ], TEMIIbl, pe3yiabTaThl. [lonuTHKa CIIJIOMIHOM KOJUIEKTUBHU3ALUU CEIbCKOTO
X035iCTBa, €€ MpPUYMHBI, SKOHOMHYECKHME U COIMalibHble TocneactBus. llena «6omibiioro
CKayKay.

®opmupoBaHue pexuMa JuyHOM BiacTw CTamMHa U KOMaHAHO-aIMUHUCTPATUBHOM
CUCTEMBI yIpaBjieHMs rocyaapcTBoM. CpalluBaHue HapTUHHBIX U FOCYAAPCTBEHHBIX CTPYKTYP.
Howmenknarypa. Pone u mecto CoBeToB, npohcoro30B, CyJeOHBIX OpPraHOB U NPOKYpaTypsl B
CO3J1aBa€MOM TOTAJIMTAPHOW MonUTHYECKOW cucreMe. KapartensHele opranbl. MaccoBble
penpeccun.

[Tpobnema maccoBoit mnonnepxkku coBerckoro pexnma B CCCP. VHudukanus
0O0I1eCTBEHHOH JKH3HHU, «KYJIbTypHas peBoironus». bopsba ¢ nHakombicaneM. ConpoTuBieHue
CTAJINHU3MY M MPUYMHBI €T0 nopakeHusi. OTHOLIEHNE roCy1apcTBa K PETUTUH.

Buemmnss monutuka CCCP B 20-30-e¢ rr. IlepBble miarm COBETCKOW JUIIJIOMATHHU.
I'enys3ckas kondepenmus. MexnyHapoanoe npusHanue CCCP. Ob6ocTpeHue MOIUTHYECKON
oOctaHoBKM B EBpore HakaHyHe BTOpOil MHMpOBOI BOHBI. IlepBble BOCHHbBIE KOH(DIUKTHI
MIoHXEHCKOEe COIJIallleHue W €ro BIMSHHE Ha MEXIyHapoaHoe mosoxeHue. Heymauu
neperoopoB Mexnay CCCP, Anrnmei, ®@paHuueil o NpenoTBpalieHud BOWHBIL. COBETCKO-
FePMAaHCKUM TMAaKT O HEHAmaJeHWU: MPUYMHBI, TMocneacTBUs. COBpEeMEHHbIE CIOpPBl O
MexayHapoaHoM kpuszuce 1939 — 1941 rr.

CCCP Bo BrOpoi MupoBoil u Bemukoit OtedecTBeHHON BOiHE. Pemaronuil BKian
Coserckoro Coro3a B pasrpoM ¢ammsma. [Tpuunnsl u nena nodensl. Yuactue CCCP B BoiiHe
npotuB Anonun. iTorn u ypoku BTOpOil MUPOBOM BOMHBI.

N3MeHeHne COOTHOWIEHHsSI CUJI B MHpE IOCIE€ BTOPOM MHUpPOBOW BOWHBL Hauwano
«xonoguoit BouHBY. CCCP m CIHIJA. CCCP wu crpanbl Boctounoit Empombl. Coznanue
«COLMAINCTUYECKOTO JIareps».

Tpyanoctu nocneBoenHoro pa3sutuss CCCP; BoccTaHOBIEHHE HAPOJIHOTO XO3SIMCTBA U
mukBuganuss aromMHod MoHomonmuu CIIIA.  VikecToueHHe NOJUTHYECKOTO peXxuma U
MJIC0JIOTUYECKOTO KOHTPOJIs. HOBBIN BUTOK MacCOBBIX pENpPECCUH.
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[lepBoe mocnecranuHckoe paecstuierue. PedopmaTopckue MOUCKM B COBETCKOM
pykoBozcTBe. I[lonmbITKM OOHOBIEHHS «TOCYJApPCTBEHHOI'O COLMANU3Ma». OKOHOMUYECKHE
pedopmbl, nonbiTk nepeBoa SkoHOMUKH CCCP Ha MHTEHCUBHBIN IyTh PAa3BUTHS B YCIOBHIX
HTP. XX cwe3n KIICC wu ocyxnenue kynbra nguaHoctd CranuHa. PeaOunuramus xepTB
pernpeccuii u genopranuii. HomenknatypHas «mmbepanuzanusy. «OtTrenens» B JAyXOBHOH
cdepe. [IprunHbl 3amMenIeHUS TEMIIOB SKOHOMUYECKOTO M COIUAIBHOTO Pa3BUTHS B Havaje 60-x
rogoB. XXII cee3n KIICC n xoHIenuus «rnepexoja OT COLUaIn3Ma K KOMMYHU3MY».

BHemHss monuTHKa B TOABI «OTTENENM»: HA4Yalo Iepexoia OT KOH(GPOHTAIUH K
paspaake MeXAyHapoaHoW HampspkeHHocTH. KapuOckuit  kpusuc (1962 r1.): mobena
MOJIMTUYECKOTO peaanu3mMa.

CMmeHa BIacTd M MOJUTHYECKOTO Kypca B 1964 r., skoHOMUYECKHEe pedopMbl cepeIuHbI
60-X romoB, MPUYMHBI X HE3aBEpIICHHOCTH. Bmacth u obmectBo B 1964 — 1984 rr. Kpusuc
TOCIOJACTBYIOIIEH HMAeonoruu. [IpruuHbl NOJUTUKU OrpaHUYEHUN W 3alpPeTOB B KYJIbTYPHOH
*km3Hu CCCP. JluccuaeHTCKoe JBHKEHHE: TNPEANOCBUIKH, CYIIHOCTh, OCHOBHBIE 3Tallbl
pasBuTHs. Hapactanue Kpu3MCHBIX SIBJICHUH B coBeTcKoM oOmiectBe B 70-¢ — cepenune 80-x
rOJI0B.

Bremnsis mosmtuka CCCP B xonne 60-x Hadanme 80-X IT.: OT pa3psakd K 00OCTPCHHIO
MeXIyHapoaHoH oOctaHOBKU. Pa3zpaboTka [Iporpammer Mupa u e€ peanuzanus. BBoa coBeTckux
BOMCK B AQraHHCTaH U €ro MOCJICCTBUS.

Kypc Ha pagukanbHoe oOHOBJIEHHE cOBETCKOTo oOmiectBa. «llepectpoiikay: CyIIHOCTD,
L€/, 3aJa4M, OCHOBHBIE JTambl, pe3yibTarbl. HOBblEe CTPYKTYypbl TOCYJapCTBEHHOH BIIACTH,
nepBele  che3apl  HapoaHbix genyratroB  CCCP, HOBble oOOIIECTBEHHbIE JBUKCHHUS U
NOJUTUYECKHE TTAPTHH, Tpe3uaAeHTCKas Gopma npasieHus. «HoBoe monmuTuieckoe MBIIIICHHE)
u usMeHenue reonosuruyeckoro mnonoxeHuss CCCP. I'KUII u kpax counumaamcTH4eCKOro
pedopmaropcrBa B CCCP. Pacnag CCCP, npekpamienue cymectBoBanus KITICC. O6pazoBanue
CHT.

3.2. CraHoBJIeHHe HOBO#i poccuiickoii rocynapcrBeHHocTH (¢ 1991- mo HacTosiiee Bpemsi).

Buytpennsis nonutuka Poccuu. JluGepanbHas KOHUENIMS POCCUNUCKHUX pedopM:
nepexo] K pbIHKY, (OpMHUpOBaHHE Tpa’kJaHCKOro OO0IIecTBa U IPaBOBOrO TrOCYAapCTBa.
«lokoBast Tepanus» SKOHOMUYECKUX pedopM B Hagase 90-x rooB. KOHCTUTYLIMOHHBIN KpH3nc
B Poccum 1993 r. u gemontax cucrembl Biactu CosetoB. Koncrutyuus Poccuiickoit
@eneparun 1993 1. [lomuTHueckue mnapTUM M OOLIECTBEHHBbIE JBMXXeHUs Poccun Ha
COBPEMEHHOM AJTare. MexHaluuoHalbHbIe OTHOWIEHUs. YeueHckas BoitHa. Hayka, kynbTypa,
oOpa3oBaHHe B PBIHOYHBIX ycnoBusX. ColManbHas 1L€HAa M TEpBbIE Pe3yNbTaThl pedopM.
[TonmuTyeckue mapTuu U 0OILECTBEHHbIE ABMKEHUS Poccuy Ha COBpEMEHHOM JTare.

Poccust B Hauane XXI Beka. CoBpeMeHHbIE IIPOOIEMbI UeloBedecTBa U poib Poccun B Ux
pemienun. PernonanbHple U ri00anpHble MHTEepechl Poccun. CouumanbHO-3KOHOMHYECKOE
nonoxenue PO B nepuoxa 2001-2016 roga. MupoBoii pUHAHCOBBIM 1 S5KOHOMUYECKHI KPU3UC U
Poccus. Bremnsas nonutuka Poccuiickoit ®enepauuu B 1991 — 2016 rr. [IpuHuuns! BHEMIHEN
noauTuku. Poccus u ctpansl nanbHero 3apyoexbsa. OtHomenus co crpanamu CHI'. Poccus B
CHUCTEME MHMPOBOM DSKOHOMHKM M MEXIYHapOIHBIX CBA3ed. Bxoxaenue Kpeima B cocras
Poccuiickoit @enepanuu.

4. O0beM y4eOHOI TUCUHMIIIIMHbI

Buabi yueoHoii padoThl B 3E B axanem.
yacax
O0mas TpyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IIAHY 2 72
KonrakThas pa6ora (KP): 15 54,2
Jlexrum (JIek) 1 36
IIpaktuueckue 3anstus (I113) 0,5 18
CamocrositeabHas padora (CP): 0,5 17,8
KoHTakTHas camocTosiTenbHas paboTa 0.25 0,4
CaMOCTOATEIbHOC U3YUICHHE PA3/ICIIOB TUCITUTITHHBI ’ 8,6
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Bua KoHTpOJIsi: 3a4€T ¢ OLEHKOM \ - \ -

Buabl yueOHoii padoThI B 3E B actp. yacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y1eOHOMY IIAHY 2 54
KonraktHas pa6ora (KP): 15 40,65
Jlexuun (Jlek) 1 27
[TpakTaeckue 3anrstust (I13) 0,5 13,5
CamocrositesibHas padora (CP): 0,5 13,35
KoHTtakTHas camocTosiTenbHas pabota 0.95 0,3
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI ' 6,45
Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -

«Maremaruka» (b1.Bb. 04)

1. Heab aucuMmiMHbl — (HOPMUPOBAHME Yy CTYAECHTOB CHUCTEMbl OCHOBHBIX IOHATHUM,
UCIIOJIB3YEMBIX JUISl TOCTPOEHUS Ba)KHEHMIIMX MaTeMAaTUYECKUX MOJAENECH, W yMEHus
UCIIOJIb30BaTh MaTEMAaTUYECKHE METOBI JUIsl OIIMCAHUS Pa3IMYHBIX ITPOLECCOB.

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

OO6nanarh cneayrIMMH KOMIIETEHIIUSIMH:

— CIIOCOOHOCTBIO HCIIOJIB30BaTh TEOPETUUYECKHE OCHOBBI (DYHJIAMEHTAIbHBIX Ppa3/eioB
MaTteMaTuKu U GU3UKH B Tipodeccronanbroi aesteapuoctu (OITK-3).
3nams:

—  OCHOBBI I QepeHMaIbHOr0 U HHTErpajJbHOr0 HMCUYHUCICHMs, AuddepeHnnanbHbIX

YpaBHEHUH, TEOPUU BEPOATHOCTEN U MATEMAaTUYECKOW CTaTUCTHKU;

— MaTeMaTH4eCcKHe TEOPHUM MU METOJbl, JIeXKAIHMEe B OCHOBE MOCTPOCHMS MaTEeMAaTUYECKHUX

MOJCIEH;

—  OCHOBBI IPUMEHEHMS] MATEMAaTHYECKUX MOJIETIEH U METOJI0B.
Ymemn:
—  BbIOMpaTh MaTeMaTHYECKUE METO]Ibl, IPUTOAHbIE /IS PELICHNs] KOHKPETHOH 3a/1a4H;
—  HCHOJb30BaTh MATEMAaTHYECKHE IMOHATHS, METOIbl U MOJENM Ul ONMCAHUSA PA3IUUYHBIX

IIPOLIECCOB;

—  BBISIBJIATH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, JIEKAI[1Ee B OCHOBE KOHKPETHBIX MPOIIECCOB;
—  HCHOJb30BaTh OCHOBHBIE METO/IbI CTATUCTHUUECKON 00pabOTKH TaHHBIX;
—  TPUMEHATh MAaTEMAaTHUUYECKNE 3HAHUS HA MEKIUCLUIUINHAPHOM YPOBHE.

Braoemw:

— OCHOBaMH  (yHIaMEHTAJbHBIX  MaTeMaTHYEeCKMX TEOpHUM U  HaBBIKAMH

MCIIOJIb30BaHUsI MaTEMATUYECKOTO aIlapara;

— METO/JaMH CTaTUCTUYECKON 00paboTKN HH(OpMAIUH.

3. Kparkoe coaep:kanue THCHUTIHHBI

1.Beenenue. [Ipeamer m meronpl Marematuku. OmucaHUEe OCHOBHBIX pa3lieNioB Kypca.
[TpaBuna u TpebGoBaHMs IPU U3YYEHHUH Kypca.

Mooyne 1 Dnementsl anrebpel. dynkuus onHoit mnepemennoil. Ilpenen ¢yHkuu.
HenpeposiBHocTh dynkunu. JuddepennpanbHoe UcUUCIeHHEe (YHKIUM OIHON MEepEeMEHHOM.
WuTerpanbHoe vcuucienne QyHKIUU OJHOW MEPEeMEHHOM.

Mooyne 2 JluddepennuanbHoe HcCUUCIeHHE (YHKIMM HECKOJIBKUX IE€PEMEHHBIX.
Kpatubie unTerpansl. KpuBoauHelHbIE M1 TOBEPXHOCTHBIE MHTETPAJIBI.

Mooyne 3Jluddepenumansuple ypaBHeHHs mepBoro mnopsaaka. Juddepenuumanbheie
ypaBHEHHUS BTOpPOro u n-ro nopsaka. Cucrems! AuddepeHnnanbHbIX ypaBHeHUN. YncaoBble U
(byHKLIMOHATIBHBIE PSIIbIL.

Mooyne 4 Panel @ypoe. [uddepennuanbable ypaBHEHUS B YaCTHBIX MPOM3BOIAHBIX
nepBoro nopsaka. JAuddepenunanbaple ypaBHEHHS B YaCTHBIX TPOU3BOIHBIX BTOPOT'O MOPSIKA.
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3aknmroueHue.  Mcmonp3oBaHWEe =~ MaTEeMaTHUYECKHMX  METOJAOB B MPAKTUYECKOM
NEeSITETTHHOCTH.
4. O0beM y4eOHOH JUCIHILINHBI
Buabl yueoHoii padoThI B 3E B akanem.
yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y1eOHOMY IIAHY 15 540
KonraktHas pa6ora (KP): 8 289,2
Jlexuun (Jlek) 4 144
ITpaxtrueckue 3ansatus (I13) 4 144
CamocrositeabHas padora (CP): 5 179,6
KoHTakTHas camocTosTenpHas paboTa 5 0,4
CaMoCTOsTEeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 71,6
Buja kontpoJsi: 3a4€t (2), 3x3ameH (2) 2 71,2
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TpPyA0EMKOCTh JMCIHMILIMHBI 10 Y4eOHOMY IJIAHY 15 405
KonrakTHas pa6ora (KP): 8 216,9
Jlexruu (JIek) 4 108
[Tpaktuueckue 3anstus (I13) 4 108
CamocrositesbHas padora (CP): 5 134,7
KoHTakTHas camocTosTenbHas pabota 9 0,3
CaMoCTOATEIbHOE U3YUYEHHE PA3/AEIOB IUCHUIIIMHbI 53,7
Bun koHTpoOJISI: SK3aMeH 2 534

3name:

«Audpopmaruka» (b1.5.05)
Heap AMCHMIIMHBI — O3HAKOMJICHHE C COBPEMEHHBIMH HH()OPMALMOHHBIMH
TEXHOJIOTUSIMH, UX TIPUMEHEHUEM JIJISl IPAKTUKU MIPOBEICHUSI HAYYHOTO MCCIIeIOBAHUS U
aHanu3a JaHHbIX. Ocoboe BHHMaHME YAENSAETCS PACCMOTPEHUIO TOATOTOBKU
pe3yabTaTOB K MyOIUKAIIIU
B pe3yibTaTe H3yuyeHHs] JUCHMILIMHBI 00y4alommiics Mo NporpaMMe crenuajInTera
JOJIZKEH:
Ob6nanath caeyromUMI KOMIETEHIUSIMU:
TOTOBHOCTBIO K CAaMOPAa3BHTHIO, CaMOpEaJH3allHH,
noreniuana (OK-7);
CHOCOOHOCTBIO  pemIaTh 3a7aud  MpOo(pEecCHOHATBHON JIEATEIbHOCTH Ha OCHOBE
UHPOPMALIMOHHON U OHOIMorpaguuecKkoi KyabTyphbl ¢ IPUMEHEHHEM UH(POPMALMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIIOTUH M BBIYHCIUTEIBHBIX CPEICTB C YYETOM OCHOBHBIX
TpeboBanuit nHpopmalmonHoit 6e3onacuoctu (OI1K-4).

HCIIOJIB3OBAHHUIO TBOPYCCKOI'O

cBo¥icTBa MH(OPMAINH, CLIOCOOBI €€ XpaHEHHs U 00pabOTKH;

CTPYKTYpPY, IPUHIUIBI pabOThI U OCHOBHBIE BO3MOXKHOCTH DBM;
TOIIOJIOTUIO Y APXUTEKTYPY BBIUYUCIUTENBHBIX CETEM;
MIPUHIUIIBI aIpECalliy MT0JIb30BATENEH, KOMIIBIOTEPOB U PECYPCOB B ceTH MHTEpHET;
pasnnyath U pacmugpoBsiBath [P — anpec, ToMeHHOE UMsI KOMITBIOTEPA;
a TakKe BIAJECTh HAaBBIKAMHM CaMOCTOSITEIBHOTO PEIICHMsS 3a1ad Ha KOMIIBIOTEPE,

BKJTIOYAIOIIME TOCTAHOBKY 33/1a4M, pa3paboTKy alropuT™Ma U OLEHKY ero 3(()eKTUBHOCTH;

CTPYKTYPY, IPUHIUIIBI PAOOTHI U OCHOBHBIE BO3MOXKHOCTH DBM;

OCHOBHBI€ THIIbI AJITOPUTMOB, A3BIKU IPOIPAMMHUPOBAHMS;

CTaHJapTHBIC TPOTrpaMMHBIE 00ecTiedeHUsT CBOEH MPOPECCHOHAIBHON JESTENHHOCTH,
AJTOPUTMBI PELICHUS] HETUHEUHBIX YPABHEHUI;

AJTOPUTMBI OJTHOMEPHOW ONTUMU3ALUY;
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Ymemns:

- MACaTh M OTJIXHUBATh TporpaMmbl Ha VBA 110 pa3paboTaHHBIM aJlrTOpUTMaM;

- IPUMEHSTH METOJIbl MAaTEMaTUYECKON CTATUCTUKY JUIsl peLICHUsI KOHKPETHBIX 33714,

- WUCHOJb30BaTh IMAaKeThl MPHUKIAJAHBIX MpPOrpaMM IMpH JalbHelleM oOOydYeHUUu H
IIPAKTUYECKOU NEATEIbHOCTH.

Bnaodemu:

- HaBBIKAMHM CaMOCTOSATEIBHOTO pELICHMs 3aJad Ha KOMIIBIOTEpE, BKJIOYAIOIINE
MOCTAaHOBKY 3aJaud, pa3pabOoTKy alropuTMa M OLEHKY ero 3(G(EeKTUBHOCTH METOJaMH
MaTEeMAaTHYECKON CTATUCTUKHU 1T 00pabOTKU IKCIIEPUMEHTA;

- METOJaMU pPeaJIu3alMy AITOPUTMOB Ha KOMIIBIOTEPAX.

3. Kparkoe conep:kanue TUCHUTITUHBI
Mooynw 1. AnmapatHoe obecnieuenne u OC

AmnmnapaTtHoe oOecriedenue. OnepanMoOHHBIE CHCTEMBI, BBeneHUe. DaillloBble CHCTEMBI.

KOMaH,I[HaH CTpOKa.

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

Mooynv 2. KOMIIBIOTEpHBIE CETH, (ailibl

BBenenne B KOMIbIOTEpHbIE ceTU. JIOKanbHBIE CETH.

HNuTtepner.

HTML, xkak

noamMHoxkectBo XML. Kommnberotepras Oe3omacHocTh. DaiinoBele MeHemkepbl. (Ckatue u

apxuBalus JaHHbIX. DallioBbIe YTUIIATHI
Mooy 3. IlpuknagHoe mporpaMMHOE o0ecIrieueHre

[Ipuknanueie nporpammbl: 0030p IIO. TekcroBele peraKTOPBHI.

Hcnonp3oBanue

9JEKTpOHHBIX Tabmui. I[loxroroBka mpeseHTanmii. Pabora ¢ mcrouyHmkamu wHGOpMaIuu B

xumui. [Iporpammuposanue mist MSOffice.
4. O0beM y4eOHOM JUCHHUILINHBI

Buabl yueOHoii padorsl B 3E B axazem.
yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 7 252
KonTaktHas padora (KP): 2,5 90,6
Jlexmm (Jlek) 0,5 18
ITpakTnueckue 3anstus (I113) 2 72
CamocrositesbHas padora (CP): 3,5 125,8
KoHTakTHas camocTosiTenpHas paboTa 1 0,2
CaMocTosITeTbHOE H3YYCHUE PA3/IeNIOB TUCIIHILTHHEI 35,8
Buja koHTpOJISi: 32a4€T, IK3aMeH 1 35,6
Buab1 yueoHoii pa6oThI B 3E B actp. yacax
O01as TPyA0eMKOCTh JHCHUILIHHBI 10 Y4€0HOMY IJIAHY 7 189
Konrakthas pa6ora (KP): 2,5 67,95
Jlexruu (JIek) 0,5 13,5
ITpakTnueckue 3anstus (I113) 2 o4
CamocrositesbHas padora (CP): 3,5 94,35
KoHnTtakTHas camocTosTenbHas pabora 1 0,15
CaMOoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCIUIIIMHbI 26,85
Buj koHTpoOsIsA: 324éT, IK3aMeH 1 26,7

«YcroitunBoe pazputue» (51.5.06)

1. Heap AuCHMIUIMHBI — (POPMUPOBAHUE Y CTYJIEHTOB MPEICTABICHUA O COBPEMEHHBIX
rI00aMBHBIX MPOOIEMax, O COBPEMEHHOM MEXKYHAPOIHON CTPATeTHYeCKOW KOHIICTIIIHH
YCTOMYMBOIO Pa3BUTHsA, BO3MOKHOCTH PELIEHUS JKOHOMHUYECKHMX 3a7ad C Y4YETOM

COHAJIBHBIX MHTEPECOB U IKOJIOTUICCKUX OFpaHI/I‘—IeHI/II\/'I.
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2. B pe3yabTaTre u3yueHus AUCHHUILUIMHBI 00y4YalOIIUiics MO MporpaMMe crenuaIuTeTa
JTOJIKEH:

O6nanath cneAyrIUMI KOMIIETEHIUSIMHU:
—  CIIOCOOHOCTBHIO K a0CTPaKTHOMY MBIILICHHIO, aHanu3y, cuare3y (OK-1);
— CIOCOOHOCTBIO K MOHUCKY, 00paboTKe, aHaIN3y Hay49HOU MHpopManuu U GOPMYIHPOBKE
Ha UX OCHOBE BBIBOJIOB M mpeiokenuit (OITK-5);
— BIaJeHUEM O0a30BbIMHM MOHITHSIMH SKOJOIMYECKON XUMHH, METOoJaMH Oe3011acHOro
oOpallleHus: ¢ XUMUYECKUMHU MaTepHajaMu C YYeTOM UX (PU3MYECKHX U XUMHUYECKHX
CBOWCTB, CITOCOOHOCTBIO MTPOBOJIUTH OIICHKY BO3MOXHBIX prckoB (ITK-9).
3namo:
— TIOJIOKCHUS KOHIICTIIIMU YCTOMYMBOTO Pa3BUTHS, WHACKCHI U WHIUKATOPHI YCTOWYHBOTO
pa3BUTHS;
— IPUHILIUIIBI UCTIOJIB30BAHUS PECYPCOB B YCTOMYHMBO Pa3BUBAIOIIEMCS OOIIIECTBE;
— JMUHAMHUKY YMCIICHHOCTH HACEIIEHUsS W MPOTHO3BI PA3BUTHUS JIEMOTpapUYeCKON CUTYyallud B
mupe u B Poccuu;
— OCHOBHBIE TMPUHIUIBI YCTOMYMBOCTH >KUBOW MPUPOJIBI, OMOT€OXMMHYECKHE LHUKIBI a30Ta,
docdopa, yraepona,
— UHJCKCHI U MHAUKATOPHI YCTOMYUBOTO Pa3BUTHSI TOPOJIOB;

Ymems:
— 00OCHOBBIBAaTh M KPUTHYCCKH OIICHHBATH CYIICCTBYIONIUE TIOAXOABl K YCTOHYHBOMY
Pa3BUTHIO;
— pa3pabaThIBaTh MPAKTHYECKUE PEKOMEHIAITNH 110 O0SCIICUCHUIO0 YCTOHYHBOTO PA3BUTHS;
— o0cykIaTh 1 pa3pabaThiBaTh PEIICHUS COBPEMEHHBIX MTPOOJIEM YCTOHYHBOTO Pa3BUTHS;
— OLICHUBATh BO3/ICHCTBUS, HAHOCHMBIE Y€JIOBEKOM Ha OKPYKAIOIIYIO CPELLy;
— aHAJIM3UPOBATH COLUAIBHO-2KOHOMUYECKHE (PAKTOPBI YCTOMYMBOTO Pa3BUTHS TEPPUTOPUH;
— Pa3bBIACHATH COJACPKAHHME KOHIICIIUU YCTOMYMBOTO PA3BUTHS OKPYKAIOIIUM, CIOCOOCTBYS
peayM3anyy 3aJad HEMPEPHIBHOTO KOJIOTHUYECKOTO OOpa30BaHHS B HHTEPECAX YCTOHYHBOIO
pa3BUTHS;

Braoemy:
— HaBBIKAMH K OOOCHOBAaHUIO COOCTBEHHOW TOYKHM 3pEHUS HAa JAUCKYCCHOHHBIE MPOOJIEMBI,
CBSI3aHHBIE C HEOOXOIMMOCTBIO TIepeX0/ia K YCTOWYUBOMY Pa3BUTHIO;
— HaBBIKAMH HCCIIEIOBAaHUS B 00JIACTH UHTETPATBbHBIX OI[EHOK YCTOWYHBOTO Pa3BUTHUS;
— HaBBIKAMH MOMCKA U UCTIOJIb30BAaHUS HICTOYHUKOB COITMAILHO- 9KOHOMUYECKON HH(POpMAITUH.

3. Kparkoe conep:kaHue THCHUTIIAHBI

Beenenue. [Ipeamer u 3agaun Kypca

Mooy 1. Buocghepnvie oepanuuenus pazsumus

Tema 1. YCTOWYMBOCTD KMBOI MPUPOJIBI. 3aBUCUMOCTD KUBOTO OT COXPAHEHHsI CTaOUIBHOCTH
mapaMeTpoB OKPYXKAIOMIEH cpeibl B OMNpeAeNieHHBIX mpezenax. [Ipemensl CymecTBOBaHUS
JKU3HU: HEOOXOJIMMBbIE TeMIlepaTypa, OCBEUICHHOCTh, BJIQXKHOCTb, COJIEBOW COCTaB BOJBI;
panroakTuBHBIN (oH. DaKTOPHI, ONMPEACIAIONINE MOCTOSHCTBO CpeAbl OOMTaHWS Ha 3emire:
MOJIO’KEHUE TJIAaHEThl B COJHEUHOU cucteme; OydepHble cBoiicTBa aTMochepsl u TUIPOCchepHL.
[TepepacnpeneneHue dHEPTUU MO MMOBEPXHOCTH 3eMIId. 3HAYCHHE COXPAHECHUsI OMOJIOTHIECKOTO
pazHooOpasuss Ha 3emuse. PasHooOpa3ue  BHIOB  JKMBOTHBIX, pACTeHUU, TPHUOOB,
MUKpOOprann3MoB. Oco00 OXpaHsSeMbIe TPUPOTHBIC TEPPUTOPHH: 3AIOBEIHHUKH, 3aKa3HHKH,
HAI[MOHAJIbHBIE TMAPKU M WX 3HAYCHHE B COXPAaHEHUH OHOJOTHYECKOrO pasHooOpasus,
reHo(oHa )KUBBIX OPraHU3MOB U 3KkocucTeM. [lomysiponHas cTpykrypa Buaa. CooTHOIICHHE
POXKIAEMOCTH W CMepTHOCTU. KonebGaHusi 4YMCIEHHOCTH. XapaKTep U CHJIa aHTPOIOTCHHOTO
BO3JICHCTBUS HA CPETy CYIIECTBOBAHUS KU3HHU.

Tema 2. buocdepa. Ponb xuBoro B mpeobOpa3zoBaHuu 000104ek miuaHeTsl. [IpeacraBienue o6
sKocucTeMax. TpodHuueckre u YHEPreTHUSCKUE YPOBHH IKOCUCTEM. DKOJIOTHYCCKAs TUPAMHU/IA.
[TIpoGnemMa BOCCTAaHOBICHHUS HApYIICHHBIX J3KocucTeM. HWmuranmonnas wurpa «OcTpoB» -

19



UTPOBOE MOJICIMPOBAHUE MPOCTEHIEH HA3eMHOM 53KOCHUCTEMBI M3 YETBHIpEX TPO(YUUECKUX
ypoBHEW. PaznuuHbie MyTH aHTPOINOIE€HHOTO BO3ACHCTBHUS Ha Tpupoay. buoreoxummmyeckue
muKiIel.  ['omeocratmueckue — cBoiicTBa  OMocdepbl.  AHTPONOTEHHbIE — BO3MYILEHUS
OMOreOXMMHUYECKHX IIUKJIOB U JAeTpajialiusi CUCTEM IOAIePKaHus KU3HU.

Moodyns 2. Anmponozcennoe 8o3oeticmaue Ha buocgepy
Tema 3. PocT uncieHHOCTM delloBeuecTBa. PocT HapoaoHaceneHus MHpa U OTACIbHBIX
peruoHoB. Jlemorpaduueckue Kpu3nUChl B UCTOpUHU yenoBeuecTBa. Craguu aeMorpaduyeckoro
nepexoga. CooTHOLIEHHME  POXKIAEMOCTM M CMEPTHOCTH. JlMHaMMKa  4YHMCIEHHOCTH
HapojoHaceneHus B mupe U B Poccun. Ilpeamonaraempie NmocCiencTBUs IE€PEHACEIEHHOCTH.
ConuanbHO- 5KOHOMHYECKHE U JKOJIOTHYECKHE MpOOJIeMbl B3aMMOOTHOIICHUS Pa3BUTHIX U
pa3BuBamOImuxcs crpad. «Pumckuit kimyo». CrokronbMmckas neknapaius. Crabumusanus
yuclieHHOCTH Joaed Ha 3emie. [lpuuuHbl cTaOUIM3alMKd  YMCICHHOCTH 4YeJIOBEYECTBA.
KonuuecTBO JOCTYNmHONM NMINM M YHUCIEHHOCTb HaceleHus. COBpPEMEHHOE COCTOSHUE
MIPOJIOBOJILCTBEHHON MpoOIeMbl HAa 3eMiie U B OTJENbHBIX peruoHax. Joyis moBEepXHOCTU CYIIH
MPUTOAHON ISl BEIECHHS CEIbCKOTO XO03sMCTBA. I[IpOIYKTHBHOCTB CENBCKOXO3SIMCTBEHHBIX
yroauii. Poib HOBBIX TEXHOJIOTWH, MOIIHOCTH M Pa3HOOOpaszusi MAIIMHOTPAKTOPHOIO Mapka,
MUHEPAIGHBIX YAOOpeHHIA, XUMHYECKHUX CPEACTB OOpPHOBI € BPEOUTEISIMH C/X PACTEHHIA,
HAIU4YUS BOJHBIX PECYpCOB U MoAOOpa COPTOB B TMOBBINIEHWH Yypoxkas. HerartuBHbie
MOCJIEACTBHSI MCKYCCTBEHHOI'O MOBBIIIEHUS IJIOJOPOAUS 3€MIIA: 3pPO3USl IOYBBI, IOHUKEHUE
YPOBHSI TPYHTOBBIX BOJ, TOKCHMUYECKUN 3(PPEeKT OT MpUMEHEHUS MHUHEPAIbHBIX yTOOpeHHH U
NECTUIU/IOB, M3MEHEHHE CEeOECTOMMOCTH  CEIbXO3NPOAYKIMH. DKOJIOTMYECKH  YHCTOE
semnenenue. [lyTu perieHuss MPOIOBOJIBCTBEHHOW MPOOJIEMbI B pa3HBIX PETMOHAX MHpA.
[TponoBoabCTBEHHBIE peCypchl MUPOBOIO OKeaHa.
Tema 4. 3arpsi3HeHue OKpyxaromieil cpeabl. OMacHOCTh AJIsl SKOCUCTEM M 3/10POBbSI YEJIOBEKA.
[TonsiTue 3arpsi3HeHus. 3arps3HEHHE OKPYXKaroIIel cpeibl Kak 000pOTHAsi CTOPOHA OTPEOIEHUS
MPUPOJHBIX pecypcoB. ' mobanbHbIE U JIOKaJIbHbIE TPOOJIEMBI 3aTPSA3HEHUS OKPYKAIOIICH Cpebl.
Bunper 3arpsisHeHust okpyxkatouiel cpenpl. OnacHOCTh  pas3iaudHbIX  (OpM  3arpsA3HEHUs
OKpYXarolled cpeapl [UIsl 300pOBbs HaceleHus. 3arps3HeHue arMmocdepbl. OCHOBHbBIE
VUCTOYHUKU 3arps3HEHUss arMocepHOro Bo3ayxa. VI3MeHeHue kimMmaTa. 3arpsi3HEHUE
BHYTPEHHUX BOJ M MuUpoBoro oxeaHa. 3arps3HEHHE IPECHBIX BOJ IPOMBIIUIEHHBIMH,
CEJIbCKOXO3SUCTBEHHBIMU U OBITOBBIMU CTOKaMHU. OCHOBHBIE BUJABI TJI00ATBHOIO 3arpsi3HEHUS
MupoBoro okeaHna. 3arpsi3HeHHE JTUTOC(EPHI; Aerpajalus 3eMelb, ONYCThIHUBAHHUE, JTaTEHTHBIN
NEepUOJ peaky MOYB Ha 3arpsi3HEHUE. 3arpsA3HEeHHE MOYBbl U TPYHTOBBIX BOJ. [0oOanbHBIE,
pEeTHOHANbHbBIE U JIOKaJIbHBIE MPOOJIEeMbl OKpyXkaroled cpenbl. PaanoakTUBHOE 3arpsi3HEHHE
OKpy>Karomie cpeapl. OnMacHOCTH W PUCKH BO3JCHCTBUS M3MEHEHHMM OKpYXKAroIel cpenbl Ha
3/10POBbE YEJIOBEKA U COCTOSIHUE SKOCUCTEM.

Mooy 3. Pazsumue u pecypcoi
Tema 5. IlotpebneHne NpUPOAHBIX pecypcoB. Bo300HOBHUMBIE, HEBO30OHOBUMBIE, BEUHBIE
pecypcsl. Pecypcsl 1 pe3epBbl. 3amachl U paclpeieleHUe MOJIE3HbIX NCKONAeMbIX. Y BEIUYEHNE
HHEPronoTpeOsieH!s] M 3arps3HEHUs OTXOJaMHU IepepaboTKu Chipbsi. PecypcocOepexeHue.
JenoBas umuTanronHas urpa «PbI00JI0BCTBOY» - ylpaBieHHE BO30OHOBIIIEMBIMH MPUPOTHBIMU
pecypcamu. IlpecHas Bojxa kak B0300HOBHMBIN pecypc. Bomonorpebnenue. JlecHbie pecypcehl.
PanmonansHoe BeneHue jecHoro xossicrsa. [Ipobnema cokpallieHus MUHEpPaIbHBIX PECYPCOB.
PesepBbl 1 pecypcbl OCHOBHBIX BUJIOB MUHEPAJIBHOTO CBIPBSI.
Tema 6. Dxonorudyeckue MPOOJIEMBI U YCIOBHS DHEPrEeTHUYECKOTO OOecleueHus Mporpecca
OHEepreTu4eckue pecypcsl. 3amacbl W paclpeleleHHe TOpPIOYMX HCKOMAEMbIX. 3arps3HEHUE
OKpYXKarollled cpeabl OT CXKUTaHUg YIis, HePTEenpoAYKTOB, MPUPOJHOTO Tasza. ATOMHas
sHeprus. I'maposHeprus. AJBTEpPHATUBHBIE MCTOYHHUKHM D3JIEKTpodHEpruu. llosutuBHbIE U
HETraTHBHBIE CTOPOHBI KaJKJIOTO CIIOCO0a MOTYUYeHHsI 3JIEKTPOIHEPTHH. DHEProcoOepeKeHHe.
Tema 7. IlocnmenctBus HM3MEHEHHs cOCTaBa aTMOC(Epbl M HUCTOIIEHUS O30HOBOIO CJIOS
atMoctheprl 3emuin ['mobGanbHble mpoOieMbl u3MeHeHUs Kiaumara. CrTpoeHue aTmochepsl.
[Ipobnema wucTOIIEHUSI O30HOBOrO clios B arMocepe 3eMiIM M COBPEMEHHbBIE THIIOTE3bI
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OTHOCUTEJIBHO MPUYMH 3TOro sBJIEHUA. Peakuuu, NpOTEKalOUIMe B O030HOBOM  CIIOE.
AHTpPONIOT€HHOE BO3JECHCTBHE CO 3HAYUTEIBHBIM JIATEHTHBIM NEpHoIoM. McTopus M3MEHEHHUs
kiauMmaTa Ha 3emuie. [IpupojHble U aHTPONOIEHHbIE COCTABIISAIOIINE COBPEMEHHOIO MU3MEHEHUS
kiuMarta. Teopust «mapHukoBoro 3ddekra». 33 Pamounas xouBeHmuss OOH o0 u3meHeHUH
kiaumara. [lnanupyemoe CHIKEHHE BHIOPOCOB MApHUKOBBIX Ta30B B atMocdepy. Pemenns OOH
2016 roxa B o6mactu mpo0OIeMbl U3MEHEHUS KIIMMaTa

Mooy 4. Ycemortiuusoe pazsumue uenosewecmaa

Tema 8. Konuenmusi ycroluuBoro pasputusd. Peamuzauum B Poccum KoHuenmuu
ycroiunBoro pasputus uenoBedecTBa «Koudepenmus OOH mo mpobiemam okpykarormei
yenoBeka cpeapl» B Ctokrombme (1972). CrokromeMmckas aeknapamus. FOHEIT — nporpamma
OOH 1no oxpane okpyxatomiei cpeabl. Bcemupnas xaptust npupozst (1982). MexaynapoaHas
KOMHCCHsI TI0O OKpykaromiei cpene u pasBututo. Jokman «Hame ob6mee Oymymee» (1987).
«Kongepenmmuss OOH mno oxpyxkaromeil cpexe u pasButuio» B Puo-nge-XKaneiipo (1992).
Hexnapamus Puo. «IIporpamma nerictBuid. [loBectka nus Ha XXI Bek». [loHsITHE «yCTONYMBOIO
pa3BUTHS YelloBeuecTBa». «PaMouHas KOHBEHLIMA 110 U3MEHEHUIO KiumaTta» U «KoHBeHLUs 10
OMOJIOTHYECKOMY pa3HO00pa3uio», «3asBieHHE O MPHUHIMIAX JIECOBOACTBaY. BceMupHbIN
CaMMHT 110 ycToitunBomy passuTiio (MoxannecGypr, 2002). «II1aHa BBIIONHEHHS PELICHHUID»
cammuTa. Becemupnsiii cammut no ycroitunBomy passutuio PMIO+20 (Puo-ne-XKawneiipo, 2012).
3enenas skoHomuka. Pemenus OOH B obnactu ycroitunBoro passutus 2016 roga. 17 ueneit
YCTOMUYMBOrO pa3BUTHUs. B3auMHasg CBsA3b COLMAIBHBIX, KOHOMHMYECKMX M 3KOJOTHYECKUX
npobiieM coBpeMeHHoro oobmectBa. lloHsATne «ycToWumMBOro pasBuTHUs». WHIEKCH WU
WHJIUKATOPbl YCTOMYMBOTO Pa3BUTHUA. DKOJOTMYECKUN cieln. MHAeKe pa3BUTHUSL YETOBEYECKOTO
noTeHuuanza. MexayHapoJHble KOHBEHILIUH, MTOANKMCAHHbIE HAlllel CTPaHOM B 00JIACTH OXpaHbl
OKpY’Karolllel cpeabl U ycToMunBoMy pa3Butuio. Yka3z llpesugenta PO «O rocynapcTBeHHOMR
crpatrerun P® 1o oxpaHe okpyxaromend cpeabl U OO0CCIEYCHHIO YCTOWYMBOTO PA3BUTHSI.
Boinonnenne Poccueil MexayHapOAHBIX JOTOBOPOB M KOHBEHLMHM. DKOJOTMYECKas JOKTPUHA
P®. [Iporpamma sxonormueckoi 6e3onacnoct Poccun. IIpaBoBbIle HOPMBI TOCTYIIa HACEICHUS
K UH(OpMaLMKU O COCTOSIHMM OKpY»Karouieil cpeasl u ¢popMax Bo3zaeiicTBus Ha Hee. Opxycckas
KoHBeHIMS TeMa 9. Dxosornueckoe oOpa3oBaHKUE U MPOCBEIICHUE B 00ECIICYCHUH YCTOMYHUBOTO
pa3BUTHS UYeJOBEUECTBA 3HAUYE€HHWE OOpa30BaHMS W MPOMAraHAbl B JAeNie OXpaHbl MPHUPOABI U
CTaHOBJIEHUS  PAllMOHAIBHOIO  MPHUPOAOINOB30BaHUA.  TOuimucckas — Jekjapauus 10
HKOJIOTHUECKOMY oOpa3oBaHuio. KoHuenuus HemnpepelBHOrO obOpa3oBaHus. llepenoiroroBka
KaJIpOB 1O OXpaHe OKpyxkawmieil cpeasl. Cucrema moBbImeHUs KBanudpukanuu. Pomb
npo¢eCCHOHATIBHBIX JKOJIOTOB B NMPEIOTBPAIEHUN 3KOJOIMYECKOro KpH3Hca. DKOJIOTHYecKOoe
oOpa3oBaHue JUIsl ycTOH4YMBOro pa3Butus B Poccuu. Ponb 001IeCTBEHHBIX MPUPOJOOXPAHHBIX
OpraHu3alil B peain3aluy KOHLENIHH YCTOMUMBOro pa3BUTHs. OCHOBHBIE TPUPOJOOXPAHHbBIE
oOuiecTBeHHble opranu3anuu B Poccun. IlpoBenenne nyonnynsix Meponpusitiidi. Pegepenaymer
00 OXpaHe OKpYKarolleH MPUPOTHON Cpebl.

4. O0beM y4eOHOH JUCHHILINHBI

Bunabi yueoHoi padoTsl B 3E B axazem.
yacax
O0mas TpyA0EMKOCTh JMCIHHIIIMHBI 10 Y4e0OHOMY IIAHY 5 180
Konrakthas pa6ora (KP): 2 72,4
Jlexruu (JIek) 0,5 18
IIpaktuueckue 3anstus (I113) 1,5 54
CamocrositeabHas padora (CP): 3 107,6
KoHTtakTHas camocTosiTenbHast paboTa 05 0,4
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ' 17,6
Buja koutTpoas: 3auér (2)

Buabl yueOHoi1 padoThI B 3E B acrtp. yacax

O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 5 135
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KonraktHas pa6ora (KP): 2 54,3

Jlexumun (Jlek) 0,5 13,5
[Tpaktrueckue 3ansatus (I13) 1,5 40,5
CamocrositeabHas padora (CP): 3 80,7
KoHTtakTHas camocTosTenbHas pabota 05 0,3
CaMocCTOsITeIbHOE U3YUYCHHE Pa3/IeNIOB AUCITUIUIMHBI ’ 13,2
Buna xoutpoJisi: 3a4ét (2) - -
«Conmoaorusn» (b1.5.07)

1. Heap AUMCHMIVIMHBI — HAy4uTh CTYIEHTOB 3((EKTHUBHO HCIIOIb30BATh CPEACTBA
WHHOBAIIMOHHBIX ~ MH(OPMAIMOHHBIX  00Pa30BATEIBHBIX TEXHOJOTHA B CHUCTEME
0o0pa3oBaTeNbHOTO MpoIlecca; HaydyuTh crocobam BJIQJICHUS METOJI0JIOTHUEH,
TEXHOJIOTUEH ¥  TNPaKTHUKOW  pa3paboTKu coBpemenHbix  MK-texnomorui,
OPUEHTUPOBAHHBIX HA PEATU3ALMI0 IICUXOJOTO-TIEJarOrMuecKux Iene oO0ydeHus u
BOCTIMTAHHUS.

2. B pe3yabTare n3yueHus AUCHHUILUIMHBI 00y4alolMiics M0 MporpaMme crienuaaIuTeTa
JOJI2KeH:

Ob6nanath caeyromUMI KOMIETCHIUSAMU:
— TOTOBHOCTBIO JI€HICTBOBaTh B HECTAaHJAPTHBIX CHTYalUsAX, HECTH COLUAIBHYIO H

ITUYECKYI0 OTBETCTBEHHOCTS 3a npuHsThie peuienus (OK-6).

3namo:

- OCHOBBI I1€/1arOTUKHU JIEKTPOHHOTI'O O0YyUEHUS;

- crocoObl COBEPIIEHCTBOBAHUS MEXaHM3MOB YIIPaBJIEHUs CUCTEMOI 00pa3oBaHHs Ha OCHOBE
UCTIOJIb30BaHUSI aBTOMATH3HPOBAHHBIX OAHKOB JaHHBIX HAYYHO-TIEAArOTHYECKOW MH(OpMAIHH,
UH(POPMALMOHHO-METOIMUYECKUX MAaTepUaIOB, KOMMYHUKAIIMOHHBIX CETEH;

Ymems:

- OCYWIECTBIATb  MH(POPMALMOHHO-YYEOHYIO,  SKCHEPUMEHTAIbHO-HCCIIEOBATEIBCKYIO
JeSITeIbHOCTD, PAa3HOOOPa3HbIE BUIBI COBMECTHOM IEATEIHLHOCTH 10 00paboTKe HH(pOpMAIIHH;
UCMOJIb30BaTh  KOMIIBIOTEPHbIE TECTHPYIOLIUE, TUArHOCTUPYIOIIME METOAUKH KOHTPOJIS HU
OILIEHKH YPOBHS 3HAHUI 00y4aeMbIX;

Braoemy:

- HaBblIKaMHM pa3pabOTKUM HOBBIX METOJOB OOY4YEHMsS] C MCIIOJIb30BAaHHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHIA;
- crioco0amMu OpraHu3alyu TPYIIoOBOM, MTPOEKTHON paboOTHI.

3. Kparkoe cogep:kaHue TUCHHUIINHBI

Mooy 1. UndopmaTtuzanusi oOpazoBaHus Kak (pakTop pa3BUTHS OOIIECTBA.

Ienu 1 331241 UCHOIB30BAHUSA MHPOPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHII B
oOpazoBanuu MHpopMalmoHHbIE W KOMMYHHMKAIlMOHHBIE TEXHOJIOTMM B  peaau3aluu
UHPOPMALIMOHHBIX W WH(GOPMAIMOHHO-IEATENILHOCTHBIX ~ MoJeneil B 0OyuyeHHH.
WudpopmannoHHbIE W KOMMYHUKAIlMOHHBIE TEXHOJOTMA B AaKTHBHM3AIlMM IT03HABATEIHHON
JeSITeIbHOCTH YYaIlluXCsl.

NudopmanoHHble W KOMMYHHKAIIMOHHBIE TEXHOJOTHM B peaM3alliil  CHUCTEMBI
KOHTPOJISl, OLEHKM M MOHUTOPHHTa Y4YeOHBIX JOCTIDKEHMH Yydaluxcsl. OKCHEepTHbIE U
QHAIUTUYECKUE METOJbl B  OIEHKE JJEKTPOHHBIX CPEJICTB y4eOHOro Ha3HAYECHMUS.
WNHdopmaninoHHbIe 1 KOMMYHHUKALIMOHHbIE TEXHOJIOTHH B YU4EOHBIX MpeaMeTax.

4. O0beM y4eOHOI TUCUHMIIIIMHBI

Buabl yuedHoii padoThI B 3E B akazem.
yacax
O0mas TpyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2 72
KonTaktHas padora (KP): 1 36,2
Jlextuu (JIek) 1 36
IIpakTrueckue 3anatus (I13) - -
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CamocrositesbHas padora (CP): 1 35,8
KoHTakTHas camocTosiTenbHas paboTa 0.1 0,2
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI ’ 3,4
Bua KoHTpOJIA: 32a4€T - -
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y1eOHOMY ILIAHY 2 54
KonraktHas pa6ora (KP): 1 27,15
Jlexuuu (Jlek) 1 27
[Tpaxtrueckue 3ansatus (I13) - -
CamocrositeabHas padora (CP): 1 26,85
KoHTtakTHas camocTosTenbHas pabora 0.1 0,15
CaMoCTOsTEeTbHOE N3YUYCHHE PA3/IeNIOB JUCITUTIINHBI ' 2,55
Bua KoHTpOJIA: 324€T - -

«®uzuka» (b1.5.08)

1. Henabl0 AUCHMILUIMHBI SBISETCS NPUOOpPETEHHE CTYyIEHTaAaMH 3HAHUN MO OCHOBHBIM
pazmenaM (GHU3UKM W YMEHHIO TPUMEHATH WX B JPYTUX E€CTECTBCHHOHAYYHBIX
JTUCITUILITNHAX

2. B pe3yabTaTe H3yueHHs THCHHMIIMHBI 00YYalOLIUIiCs 10 MpPorpaMMe crenHaJuTeTa
JTOJIKeH:

OO6nanatp caeAyrOIMMUMH KOMIIETEHIIUSIMH:
— CIOCOOHOCTBIO HCIIONIB30BATh TEOPETHUECKHE OCHOBBI (DYHJaMEHTAIbHBIX pPa3/esioB
MaTeMaTuKu 1 GU3UKH B Tipodeccronanproi aesteabroctu (OITK-3);
— CIOCOOHOCTBIO pemarb 3afgadyd  NMpo(ecCHOHAIBHOW  JESTeIBbHOCTH Ha OCHOBE
UH(POPMALMOHHON U OHOIHOTpaguuecKol KyabTYphl ¢ IPUMEHEHHEM UH(POPMALMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJOTHMH M BBIYHUCIUTEIBHBIX CPEICTB C YYETOM OCHOBHBIX
TpeboBanuit naGopmarmonHoi 6e3onacuoctu (OITK-4).
3namu:
- (u3MYECKUe OCHOBBI MEXAaHUKH, (PU3MKHU KOJIeOAaHUI M BOJH, JIEKTPUYECTBA U MarHeTusMa,
AIIEKTPOIUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJTUHAMUKU, KBAHTOBOW (DU3UKU;
- cMblcT  (yHAAMEHTaJdbHBIX (PU3MYECKMX 3aKOHOB, TMPUHLUUIOB U IOCTYJIaTOB; UX
(GbOpMYITUPOBKH U TPAHUILIBI TPUMEHUMOCTH;
- CBSI3b IIMPOKOTO Kpyra GU3NYECKUX SIBICHUHN ¢ QyHIaMEHTaIbHBIMU MPUHIUIIAMHI U 3aKOHAMU
bu3uKy;
- OCHOBHBIE METO/IbI PELICHUS 33/a4 110 OMMCAHUIO (PU3NUECKUX SBJICHMUIA;
- METObI 00PabOTKH pe3yabTaTOB (PU3NUECKOTO IKCIIEPUMEHTA.

Ymems:
- TPUMEHSATh TEOPETHUECKHE 3HaHUSA M OSKCIEPUMEHTAIbHBIE METOJbl HCCIEOBAHUS TMPH
pelieHny npodeccnoHaNbHBIX 3a/1a4;
- IPOBOJUTH pacué€Thl, OCYLIECTBIATh AHAJIW3 W HAa OCHOBE 3TOro JenaTb OOOCHOBaHHbBIE
BBIBO/IBI,
- aHaJIM3UpOBaTh PE3yNbTaThl HAOMIOACHUNW W HKCIEPHUMEHTOB C MPUMEHEHHEM OCHOBHBIX
3aKOHOB U IMPUHITUTIOB (PH3UKH;
- OINpeneNATh XapakTep (U3NYECKHX IPOLECCOB IO KOMIUIEKCY SKCIEpUMEHTAIbHOM
uH(pOpMaluy IpY MOMOIIH rpauKOB, TAOIUI U ypaBHEHHI;
- IPEJICTABIIATH 00PaOOTAaHHYIO HKCIIEPUMEHTAIBHYIO M TEOPETHUECKYIO HH(POPMALIUIO B YCTHOM
U THUCbMEHHOM ¢opMe, B TOM 4YHCIE C HCIOIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHUM.

Bnaoemy:
- HaBBIKaMU pa0OTHI C MIUPOKUM KPYroM Pu3ndecKux mpruOopoB U 000pyI10BaHUS;
- HaBBIKaMU 000CHOBAHUS CBOUX CYXKJIEHUM U BBIOOpPA METO/1a UCCIIEIOBAHUS.
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3. Kparkoe coaep:kanue THCHUTIIAHBI
Mooy 1

OcHoBbl Mexanuku. MonekyinsipHas ¢puznka. OCHOBBI TEPMOJHMHAMUKH.

Mooy 2
BBenenue.

[Ipenmer duszuku. MeToapl pU3NUECKOro HUCCIEIOBAHUS: OBIT, TUIIOTE3a, IKCIIEPUMEHT,
Teopust. Puznueckue OCHOBBI MeXaHUKUA. OCHOBBI MOJEKYJISPHOU (U3UKH. DICKTPOCTATHKA U

MOCTOSIHHBINA 3JIEKTPUYECKUI TOK.
Mooyns 3

OnexkrpomardeTusM. OnrTruka. IIeMeHThl KBAaHTOBOH (DU3HKH.

Mooy 4

OeMEHTHI KBAHTOBOM CTaTHCTHUKH. MeTaJ'IJ'IBI, JUDJICKTPUKHU U IMOJYIIPOBOJHUKU C TOYKH

3peHHs 30HHON TEOPUH. FIIEMEHTHI (PU3UKU TBEPAOTO TEa.
4. O0beM y4eOHOI TUCHMIIIIHHBI

Buabl yuedHoii padoThl B 3E B arajem.
yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IIAHY 16 576
KonTaktHas padora (KP): 7 253
Jlexmu (Jlek) 4 144
[Tpaktuyeckue 3anstus (I13) 2,5 90
CamocrositesbHasi padora (CP): 8 287,4
KoHnTakTHas camocTosTenpHas pabora 3 0,4
CaMoCTOATEIbHOE U3YUYEHHE PA3/AEIOB IUCIUIIIMHbI 107,6
Buja xonrpodsi: 3a4ért (3) ak3ameH 1 35,6
Buabl yueOHoii padoTnl B 3E B actp. yacax
O01mas TpyA0eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 16 432
KonraktHas pa6ora (KP): 7 189,75
Jlexium (Jlek) 4 108
[Tpaktnyeckue 3anstus (I13) 2,5 67,5
CamocrositesbHas padora (CP): 8 215,55
KoHTtakTHas camocTosiTenbHas paboTa 3 0,3
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 80,7
Buja kourpodsi: 3a4ér (3) 3x3amen 1 26,7

«Ananmutuyeckasi xumus» (51.5.09)
Heap aucuMNIMHBI — 00ECTIEYNTh TOJTHBIA 00BEM COBPEMEHHBIX 3HAHWN, YMEHHHA U
HAaBBIKOB 10 OCHOBHBIM T'PYIIIIaM XUMHUYECKUX U (PHU3NKO-XUMHUUECKUX METOJIOB aHAN3a,
Haubosee MIMPOKO MPUMEHSEMBIX B MPOMBIIUIEHHOCTH U UCCIIEOBATEIbCKOM padore, a
TaK)K€ KOMIETEHIINH, HEOOXOAMMBIX XMMHUKAM-TEXHOJIOTaM BCEX CIENUATbHOCTEN IJIs
pElIeHUs] KOHKPETHBIX 33/1a4 XMMUYECKOTO aHaIn3a
B pe3yabTaTe n3y4yeHusi AUCHUIIMHBI 00y4aIOIIMIACS MO MPorpaMMe CrenuaJuTeTa
HOJIKEH:
OO06nanath caeAyIOIMMMHI KOMIIETEHITUSMH:
CIIOCOOHOCTBIO BOCIIPUHUMATh, Pa3BUBaTh U HCIOIH30BATh TEOPETUYECKHE OCHOBBI
TPAAUITMOHHBIX M HOBBIX PA3JeiOB XMMHUH TPU PEHICHHH MPOo(heCcCHOHATBHBIX 3a1ad
(OIIK-1);
BIIQJICHUEM  HABBIKAMH  XHUMHYECKOTO  OKCIEPUMEHTa,  CHHTETUYECKUMH U
AHATTUTUYCCKUMHU METOJaMH TIONYYCHHUS] W HCCIEOBAaHUS XHUMHUYECKHUX BEIIECTB M
peakuuii (OITK-2);

24



— CIOCOOHOCTBIO HCIIOJIb30BaTh TEOPETUUYECKUE OCHOBBI ()YHIAMEHTAIbHBIX pa3fesioB

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

— CIOCOOHOCTBIO K MOUCKY, 00paboTKe, aHaTN3y Hay49HOU MHpOpManuu U GOPMYIHPOBKE

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

— BJaJEHUEM HOPMaMHU TEXHUKH O€30MaCHOCTM U YMEHHEM pealiu30BaTh HX B
71abopaTOPHBIX U TexHooruueckux yciaobusx (OITK-6).

3uams:

- OCHOBHBIE NOHSATUS MU METOJbl KAaYECTBEHHOTO M KOJMYECTBEHHOIO aHalu3a, TEOPHUIO
XUMHYECKHX U (PU3UKO-XMMUYECKUX METOJIOB aHAIN3a, TPUHIUITEI paOOTHl OCHOBHBIX MPHOOPOB
B (DU3UKO-XMMHYECKHX METOax;

Ymems:

- IPUMEHSATh TPUOOPETEHHBIE MPAKTHUECKUE HABBIKU B NMPO(ECCUOHAIBHOMN AESITeIbHOCTU VIS
pelleHus] KOHKPETHBIX 3a/1a4;

Braoemy:

- WJCOJNIOTHEH XWMHYECKOTO0 aHalM3a, CHCTeMOW BbIOOpa MeToja KadeCTBEHHOTO U
KOJIMYECTBEHHOT'O aHaJiM3a, OLEHKOM BO3MOXHOCTEW KaXJOro METO0/a, METPOJIOrMYECKUMU
OCHOBaMHU AaHAJIUTUYECKOM XUMHM; HMMEThb NPEJICTaBICHHE O MHOrooOpa3uu METOJ0B
XMMUYECKOI0 aHaJIM3a U O KOHTPOJIE KauyecTBa PE3YJIbTATOB KOJIMYECTBEHHOIO XUMHUYECKOIO
aHanau3a.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI

1. Beenenue

[Tonsatne o0 aHamuTHyeckod xuMuu (AX) Kak O CHCTeME 3HAHWUM, ITO3BOJISIOIICH
YCTaHOBUTbH KaUECTBEHHbIN M KOJMYECTBEHHBIN cocTaB BemiecTBa. 3agaun AX.

Mooyns 1. PaBHOBecHsI B TOMOTE€HHBIX U TE€TEPOreHHbIX cucTteMax. OCHOBHBIE THUIIBI
peakiuii, npuMeHsieMbiXx B AX (peakiy HOHHOTO 0OMEeHa, PeakiuK C TIEPEHOCOM AJIEKTPOHOB U
JNIEKTPOHHBIX TMap, peakuuu ocaxaeHus). KoHCTaHTBl paBHOBECHs: TEPMOIMHAMHYECKUE,
KOHLEHTPAllMOHHbIE, YCIOBHbIE. PaBHOBECHS aHATUTUYECKH Ba)KHBIX MPOTOJIUTUYECKUX CUCTEM.
I'mpponus. T'maposn3 mo KaTMOHY Y AHUOHY, CMELIAHHBIM ruaposn3. Berumcnenuwe pH
pacTBOpPOB KUCJIOT, OCHOBAaHUH, UX cMeceil, rujponu3yomuxcs coieil. bydepHsie pacTBopsl: ux
cocTaB, cBoicTBa, pacuer pH. PaBHOBecus B cucremax komiuiekcooOpa3oBaHus. KoHCTaHTHI
KOMIUIEKCOOOpa3oBaHusi.  PaBHOBecusi B TIeTEpOreHHbIX  cucteMax. [IpousBeneHue
pPacTBOPUMOCTH.

Mooynb 2. OCHOBBI METOJOB KOJIMYECTBEHHOTO aHaiM3a. MeToabl KOJUYECTBEHHOTO
TUTPUMETPUUECKOr0 aHaiu3a. TpeOoBaHMs, HpPEAbSBISEMble K XHMHUYECKUM pEaKLUsM B
XUMHYECKOM aHaju3e. DTalbl KOJIMYECTBEHHOro aHanu3a. Pacuetsl B TuTpuMerpuu. CriocoOsl
TuTpoBaHud. ['paduueckoe n3o0pakeHue mporecca TUTpoBaHUS. CKadOK TUTPOBAHMS, TOUKA
skBuBasieHTHOCTU (TD), koHeunas touka tutpoBaHus (KTT). IlepBuunble UM BTOpUUHBIE
CTaHJapThl. MeToJ  KHUCIOTHO-OCHOBHOI'O  THUTpPOBaHHUS. BbIOOp  KHCIOTHO-OCHOBHOTO
nHaukaropa. Ilpumepel  ompeneneHud.  MeToapl  OKHCIMTENBHO-BOCCTAHOBUTEIBLHOIO
TUTpPOBaHUA. OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIN MOTEHIHANA. PakTOphl, BIMSIOIIME HAa €ro
BenuuuHy. YpaBHeHne Hepucra. Ilepmanranaromerpus. Mono-nonumerpus. XpomMaTOMETpHs.
Ycnosus IIPOBECHUS IIEPMAHTOHATOMETPUYECKUX, MNO10-UOJUMETPUYECKUX,
XPOMATOMETPUYECKUX ONpeIETICHUN. Onpenensemslie BEILIECTBA. Meron
KOMIIJIEKCOHOMETPHUYECKOT0 THUTpoBaHUS. (OCOOEHHOCTH peakiuid KOMILJIEKCOOOpa30BaHUs
(xematooOpa3oBanus) wuoHOB MeTawioB ¢ OJITA. Bwibop onTUMambHBIX  YCIOBHI
KOMIUIEKCOHOMETPUYECKOT0 TUTPOBaHMsl. | paBuMeTpuueckuii METo| onpeaeneHus. TutpoBanue
[0 METO/ly Ocax/eHus. MeTposiornyeckas olleHKa pe3yJIbTaTOB aHAIU3a.

Mooyne 3. Tlonstue npoObl. Buasl mpob: ToueuHas, reHepaibHas, HMPOMEXYyTOuYHas,
nabopaTopHasi, KoHTpodabHass. OTO6op mpoOkl. MeToabl BCKphITHS TIP00. CreruanbHbIe METOIBI
pa3IoKEHUS.

Mooyne 4. OOmue TOHATUS O MeToJax pas3feNieHuss U KOHIIEHTPUPOBAHUS.
KonuuecTBeHHbIE XapaKTEPUCTUKHA KOHLIEHTPUPOBAHUA. MeTO/Ibl MaCKUPOBAHUS M OCAKICHUS
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JUIsL pa3fielieHusl U KOHLICHTpUpOBaHus BelecTB. IIpumeps! onpenenennii. Meros 3KCTpakmuu.
CopOmmonnsie nxpoMarorpaduueckue Metobl. Meron dnoranuu. [IpuMepsr onpeneneHnid.

Mooyne 5. Cnenuduka 3amay aHanutudeckoil xummu. Kiaccuduxanms ¢usuko-
XMMHUYECKHX METOJIOB aHAJIN3a. AHAINTUYECKUI CUTHAJI KaK MHPOpMaTUBHAs (GYHKLUS COCTaBa
BeuiecTBa. MeToapl  KOJIMYECTBEHHBIX u3MepeHuit B DOXMA, wuxX XapakTepUCTHKA.
AHaJIUTUYECKHUE U METPOJIOTUYECKUE XaPAKTEPUCTUKH.

Mooyne 6. Knaccudukanusi CHEKTpaJIbHBIX METOJIOB aHAIN3a, MOJYyYeHHE XHMHUKO-
aHAJIUTUYECKOW MHQOpMalMM Npu  B3aUMOJAEHCTBUM  DJICKTPOMATHUTHOIO M3JIy4EHUS C
BEIIECTBOM. ATOMHO-DMHUCCUOHHBIM  CHEKTPaIbHBIM aHaIM3. TEOpeTHYeCKHe OCHOBBI.
KadyecTBeHHBII M KOJIMYECTBEHHBIH aHanu3. ATOMHO-3MHUCCHOHHAs (HOTOMETPHs IUIAMEHH.
ATomHO-abcopOIMoHHast criekTpodoTomMeTpus. MolekynspHas CHEKTPOCKOmus. MeTosl
ONTHYECKON MOJIEKYJIIPHOM CIEKTPOCKOCKONUH. [Ioriomenne 371€KTpOMarHUTHOTO M3JIIy4eHUs
MOJIEKYJIaMH. TypOuaumerpudecknii ¥ HedEIOMETPUYECKHI ~ METOABI  aHaJIW3a.
JItoMUHECIICHTHBIE METOBI aHAIIN3A.

Mooyne 7. Knaccudpukamust 9XMA. TpeGoBaHusi K XUMHUYECKUM U AJIEKTPOXHUMUYECKUM
peakiusM, npuMeHsieMbiM B OXMA. Knaccuduxamus snexkrponoB. Kongykromerpus. Obmas
xapaktepucTtuka meroza. [loteHuromerpust. MeTo1bl KOJTMYECTBEHHBIX ONpPEAEIEHUN U YCIOBUS
uxX mpuMeHeHus. BonbrammepoMerpus: Kiaccuuyeckas mnossporpagus, OCHOBBI MeETOAa U

aMIIEpOMETPUYECKOE TUTPOBAHUE. Kynonomerpus: npsmas KYJIOHOMETPHUSL U
KYJIOHOMETPHUYECKOE TUTPOBAHHUE. DIEKTPOTrPABUMETPUUECKHI aHATIH3.
Mooynv 8. Xpomarorpadudeckue METO/IBI. Teopernueckue OCHOBBI

xpomarorpaduyeckux MeTofoB. DU3MKO-XMMHUYECKME OCHOBBI  XpOMaTorpapuueckoro
nporecca. OnTUMH3anus TPOLECCOB paszaeneHus. [azoxuakocTHas xpomarorpadus. OOmas
xapakrepuctiuka merona. OcobeHHOCTH BbICOKOI()(EKTUBHOM >KUAKOCTHOM XpoMaTorpadum.
Pacnipenenurensnas 6ymaxsast xpomarorpadus. ['enb-xpomaTtorpadust.

Mooyne 9. ABTOMaTu3alus U KOMIIBIOTEPU3ALUs aHAINTUYECKUX ompeneneHuil. pyrue
MeTOAbl aHanu3a. HenpepbIBHBIM NPOTOYHBIA aHAIM3 U IMPOTOYHO-WUH)KEKLIMOHHBIM aHAJNU3.
Macc-cnekrpomerpudeckue Meroabl. CymHocTh MeToa. TepMudeckre METOIbI aHATIU3A.

4. O0beM y4eOHOMH JUCHUILINHBI

Buabi yueoHoi padoTsl B 3E B axazem.
yacax
O01mas TPyA0eMKOCTh JHCHUILJIMHBI N0 Y4eOHOMY IJIAHY 5 180
KonraktHas patora (KP): 3,5 126,4
Jlexruu (JIek) 1 36
[Tpaktuueckue 3anstus (I13) 1,5 54
Jlaboparopusbie 3ansTus (J1ad) 1 36
CamocrositesbHas padora (CP): 0,5 18
KoHnTakTHas camocTosTenpHas paborta 0.95 0,4
CaMocTosITeThHOE H3YYCHUE Pa3/IeNIOB TUCIIHILUTHHEI ’ 8,6
Bupa koHTpOJISI: IK3aMeH 1 35,6
Buabl yueoHoii padoThI B 3E B actp. yacax
O01as TPyA10eMKOCTh THCHUIIHHBI 110 Y4eOHOMY IJIAHY 5 127
KonrakThas pa6ora (KP): 3,5 94,8
Jlexiuu (Jlek) 1 27
[Tpaktnyeckue 3anstus (I13) 1,5 40,5
JlaGopatopusie 3ansTus (J1ab) 1 27
CamocrositeabHas padora (CP): 0,5 13,5
KoHTakTHas camocTosiTenbHas paboTa 0.25 0,3
CamoCTOsITeTbHOE H3YUCHHE PA3/IeIIOB AUCITUTUIHHBI ’ 6,45
Buja koHTpOJISI: IK3aMeH 1 26,7
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«Oprannyeckas xumus» (51.5.10)

b 1MCUMIVIMHBI — U3YYEHUE CTYACHTAMU OCHOB OPTAaHMYECKOW XUMUU - KOHLEIIIUI
CTPOCHHUSI OPraHMYECKUX COEIUHEHHM, METOJOB HUX IMOJY4YEeHHUS, PEaKIHi OpraHUuYecKUx
COCIMHEHUI OCHOBHBIX KJIACCOB, MX MEXaHU3MOB, COBPEMEHHBIX METOJ0B OpPraHMYECKOIO
CUHTE3a.

1. .B pe3yiabTare H3y4YeHMs [AUCUUIUIMHBI oO0y4yaloummiicA 1o mnporpamme
CIeNMATUTETA JOJI/KEH:

O6nanarp cneAyrIMMUMH KOMIETEHIIUSAMHU:

—  CIIOCOOHOCTBHIO K a0CTPaKTHOMY MBIILICHHIO, aHanu3y, cuaTe3y (OK-1);

— CIOCOOHOCTBbIO BOCHPHHMMATH, pa3BUBaTb M HCIIOJIb30BATH TEOPETHUECKUE OCHOBBI
TPAJUIIMOHHBIX M HOBBIX Pa3feiioB XMMHHU TPU PEIICHUH MpOo(hecCHOHAIBHBIX 3a/1ad
(OIIK-1);

— BIAQJCHUEM  HABBIKAMH  XHMHYECKOTO  OKCIIEPHUMEHTa,  CHHTETUYECKUMH  H
AQHAINTUYECKUMHU METOAAMU IIOJyYEHUS M HCCIEIOBAaHUS XUMUYECKUX BELIECTB U
peaxkiuii (OIIK-2).

Buame
- OCHOBHBIC TIOJIOKEHUS OPraHMYECKOW XHMHH — KOHIEMIHUUA CTPOCHHUS OpPraHUYECKHUX
COCIMHEHUH, OPraHMYECKUE PEAKITUU U UX MEXaHU3MBI;

Ymemo

- BBIOMpATh ONTHUMAJIbHBIC MyTH OPraHMYECKOTO CHHTE3a; (POpMHPOBATH CTPATETHIO CHHTE3a
OpPraHUYECKUX COEINHEHUI;

Braoemy
- TEOPETHUUECKUMHU KOHIICTILIUAMHU JJISl IPEACKa3aHusl U OOBSICHEHHS PEe3yIbTaTOB OPTaHUYECKUX
peaKuHuii.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Mooy 1. Xumus yeneeo0opooos

Beenenne. Teopus  xumuueckoro crpoenusa. Kraccuduxamuss — opraHU4ecKHX
coenquHeHuil. OyHKUMOHANBHBIE TPpyIIbl. OCHOBHBIE KJAcChl U psAnbl. CTPYKTYpHBIE U30MEPHI.
ITpaBuiia HOMEHKJIATYpBI.

1. KoBasieHTHast CBSI3b M KOHIIETIIIUU PEAKIIMOHHOM CIIOCOOHOCTH.

IIpupona xoBaneHTHOH cBsA3u. Dopmyibl Jlbronca. PopMmanbHbIN 3apsl. ATOMHbBIE
opoutanu (AO). Tumnbl nepekpbiBanus opoutaneit. [IpuHIIMTT MaKCHUMaJIbHOTO TEPEKPHIBAHUS.
Teopus rubpummzammu AO. Popma Monekyn. Teopuss OTTaJKMBaHUS SJIEKTPOHHBIX THap
BanieHTHON 060ouku (OSIIBO). AtomMHO-OpOuTanbHbie Monaenu. [loMsIpHOCTh KOBaJICHTHOM
cBsi3u. MIHIyKkTHBHBIN 3¢ dekT 3amectuteneil. [lenokann3zoBaHHas KOBaJICHTHas CBS3b, YCIOBHUS
nenokanuzanuu. Conpsikenue. PesonancHble CTPYKTyphl. CBEpXCOIpPsHKEHHUE.

Teopus monexynsapubix opoutaneir (MO). OcHoBuble nmonoxenus Teopun MOJIKAO; -
[Tpubnmxenne. Meron MOX. Pacuer sTuneHa. AHanu3 pe3ynbTaTOB pacyera ITHIeHa, 1,3-
OyraaueHa, akposienHa. COOCTBEHHbIE SHEPIrUU U COOCTBEHHbIE KOd(puuueHTsl. ['paHuuHbIE
opouranu: B3MO u HCMO. DnekTpoHHbIE MIOTHOCTH, 3aps/ibl HA aTOMax, MOPSAJIKU CBS3EH.
MonekynsipHas 1uarpaMMa. DHepreTuyeckas auarpamMmma U rpagudeckoe uzobOpaxenue MO.
OKCHEpUMEHTAJIBHBIE METOJIbl KBAHTOBOM XMMHHU. [loTeHIManbl MOHM3ALMM U 3JIEKTPOHHOE
CPOJCTBO OpraHUuYecKUxX MojeKkys. doTononuzanus MeTaHa.

Knaccugukanuss opraHMuecKux peakiuii: Mo TUIY HpeBpallieHHs, M0 TUIYy pa3pbiBa
cBs3ed, mTo xapaktepy aktuBanuu. Kiaccudukanus pearentoB. [lonarne o wmexaHusme
XUMHUYECKON peakuuu. KucioTel m ocHoBaHMsI B opraHuueckoil xumuu. Teopus bpencrena.
KonnuectBeHnHas oneHka kuciaoTHOCTH U OCHOBHOCTH. OH-, CH- u NH-Kucnotsl. DiekTpoHHbIE
3¢ EeKTH, BAUSIONUE HAa KUCIOTHOCTh U OCHOBHOCTh OPraHUYECKUX coequHeHuil. O0o0menHas
KOHUENIMs KUCIOT U ocHoBaHuil Jlptonca. KucnoTHo-ocHOBHbIE peakuuu Jlprouca.
[TpoMexyTOUHBIE COEAMHEHMS] M YacTUIBl OPraHMYECKMX pEAKUUil: JOHOPHO-aKLENTOPHBIE
KOMIUIEKChI, HOHHBIE Maphl, KapOOKAaTHOHBI, KapOaHUOHBI U JIp. Peakiuu KUCIOT U OCHOBAaHUH,
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JIOHOPOB U aKLENTOpoB ¢ no3uiun Teopurt MO. Konnenuus rpaHuuHbIX opOuTaneit. 3apsoBblii
1 OpOUTATIBLHBIN KOHTPOJIb OPTAHNYECKUX PEAKITH.

2. AnkaHsl.

I'omonornuecknit  psg.  M3omepus.  Homenkiarypa.  CmocoObl  TOJIyYEHHS.
[IpocTpancTBeHHOE U 3NEKTpOoHHOE cTpoeHue. KoHdopmammm, cmocoOsl H300pakeHus,
CpaBHUTEJIbHASA yCTOWYUBOCTb. @uznueckue cBoiicTBa. [loTeHUManbl HMOHHU3AUUU U
AIIEKTPOHHOE CPOJICTBO, OO XapaKTEPUCTUKA PEaKIIMOHHON CIIOCOOHOCTH.

Peaknun ankanos. ['anorenupoBanue MeraHa. MexaHu3M peakuuu. TeraoTsl OTAEIbHBIX
CTaauil 1 CyMMapHbIi TeruioBoii 3¢ ¢dext. KuHeTnka rajoreHupoBaHus MeTaHa. DHEpreTHIecKas
auarpamMma. OHeprus axktuBauud. IlepexogHoe cocTosiHue. AKTUBUPOBAHHBIA KOMILIEKC,
(ckopocThIUMUTHpYIOIIAs cTanus). MeTwibHbI panukai, crpoeHue. Ilocrymar Xsmmonza.
Peakuuu ranoreHupoBaHHs TOMOJIOTOB MeETaHAa: OpPHUEHTAIMs, pPEaKIHOHHAs CIHOCOOHOCTH,
PErMOCENEKTUBHOCTD. Psii yCTOMYMBOCTH @JIKWIBHBIX paauKaioB. [[pyrue peakuuu 3amelieHus
aJKaHOB. BakHelllne NpencTaBUTENN: METAH — IMEPCHEKTUBHOE HCXOJHOE COCIMHEHHE IS
OpPraHU4eCcKOTo CUHTE3a, IPUPOJHBIN ra3, MOTOPHOE TOTUIMBO, BAa3€JIHH, Mapa(uH.

3. Crepeounsomepusi

Tumbr cTepeonzomepoB: KOH(GOPMEpHI, TEOMETPUYECKHE HM30MEPHl, SHAHTHOMEPHI.
Onrtuueckass uzomepusi. XUPalIbHOCTb. XHpalbHas MOJIEKYyJa. ACHUMMETPUYECKUH LIEHTP.
OnTuyeckass aKTHBHOCTh. OHAHTHOMEPHI, AaHTUNOABL. Pamemuyeckas cmecb. CrocoObl
MPOCTPAHCTBEHHOTO H300paKeHUsl ONMTHYECKUX H30MepoB. AOcomtoTHas KoHpurypamuu. R,S-
Howmenkmarypa. Ilonsitue 00  ONTHYECKOM  aKTUBHOCTM  COCOUHEHUNA C  JOBYyMS
aCUMMETpPUYECKUMU IIeHTpamu. /luactrepeoMepsl, Me30-, SPUTPO- U TPEO-POPMBL.

4. llukioamkaHbl

I'omonornueckunt psa. M3omepusa. Homenknarypa. IIpocTpaHCTBEHHOE M 3JIEKTPOHHOE
ctpoenue. Kondpopmanuu. Tunbel HanpskeHHM B IMKIax  (YIrJIoBO€, TOPCHUOHHOE,
TpaHcaHHylsApHOe). OTHOCUTENbHAsT YCTOWYMBOCTD LUKIOAIKAHOB. (DHU3WYECKUE CBOWCTBA.
Kondopmanuu mukinorekcana. DKBaTOpHalbHBIE M aKCHAbHBIE CBs3H. [IpocTpaHCTBEHHas
M30MEpUsT 3aMEIIEHHBIX IMKIoreKkcaHoB. Peakmuu muknoankaHoB. OcoOeHHOCTH peakiuit
MalbIX LMKJIOB. BakHelllne NpeACcTaBUTENU: IMKJIONPOIAH, LMKJIONEHTAaH, IUKJIOTeKCaH,
JI€KaJINHbI, CTEPOU]IbI, aJJAMAHTaH.

5. AnkeHsl

I'omonornueckuit  psag.  W3omepus.  Homenxmarypa.  CrnocoObl  MOJTy4eHHS.
[IpocTpaHCTBEHHOE CTPOCHUE U IPOCTPAHCTBEHHAS N30MEpHs ATKEHOB. DJIEKTPOHHOE CTPOCHHUE.
@usnueckue cBoiictBa. [loTeHImanbl HMOHW3AMM UM 3JEKTPOHHOE CPOJICTBO, OOMIIas
XapaKTepUCTHKA PEAKIIMOHHOW CIIOCOOHOCTH.

Peakium  ankeHoB.  Peakium  37eKTpPOQUIBHOIO  NPUCOEJUHEHUS  AJKEHOB:
IIPUCOEIMHEHHE rajoreHoBOIOPOJIOB, BOJIBI, raJIoreHoB. OxcruMepKypupoBaHUe-
JIeMEpPKypUpOBaHHUE aJKeHOB. | uapoOOpupoBaHUEe aJKEHOB, MEXAHNU3M pEeaKIUN MpPEeBpalleHUs
aNKWIOOPaHOB B aJKaHbl, CIUPTHI, KETOHBL. PErnoceneKTUBHOCTh peaklUuid ANEKTPOPUIBHOTO
npucoequHeHus. [IpaBuio MapkoBHUKOBA U €r0 TEOPETUYECKOE OObICHEHHE.

CBoOOHOpaANKaAIbHOE NPHUCOEAMHEHNE TaJIoTeHOB M OpoMoBOJOpona (MEpPEeKUCHBIN
apdext Kapama). Peakium pagukaibHOro 3aMeNeHHs aIKEHOB, IPOTEKAIOIUE ¢ COXPaHEHUEM
JIBOMHOM CBSI3U: aJUIWJIBHOE rajoreHupoBaHue. OKHCIEHHE W O30HOJIM3aJIKEHOB, IOJIy4YEHUE
AMOKCUCOEAVNHEHUH, BUI-IHOJIOB, abJETUI0B, KUCIOT. OKHUCIEHHE AJIKEHOB B IMPHUCYTCTBUU
COJIEH MaJUIa/InsL.

I'uapodopmunupoBanue AJIKEHOB, MOJIyYeHUE CIIUPTOB u aJIbJIETUJIOB.
KommiekcoobpazoBanue onerHOB ¢ MEPEXOJIHBIMU MeTaulaMU. [ OMOreHHOe U TeTeporeHHOe
ruipupoBanue. Peakuuu ankeHoB ¢ kapOeHamMu M MX aHajoramu. [lomydeHue u cTpoeHue
KapOEHOB.

6. ATTIKUHBI
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I'omonornueckuit  psag.  W3omepus.  Homenkxmarypa.  CrmocoObl  MONMyYeHHS.
[IpocTpancTBEHHOE M IEKTPOHHOE cTpoeHue. Puznyeckue cBoiicTBa. [loTeHIMansl HOHU3aU
U 3JICKTPOHHOE CPOACTBO, 00IIast XapaKTePUCTHKA PEAKIIMOHHON CIIOCOOHOCTH.

Peakuuu ankunoB. CH-KucinoTHOCTh. AlLlETHIICHUBI, CTPOEHUE M CBOMCTBA. Peakuuu
ANIEKTPOPUIBHOTO MPUCOCTMHEHNUS, UX MEXaHU3Mbl U CTepeoxuMusi. Peakiuu Hyki1eopuaIbHOTO
npucoeirHeHus. OKHUCIEHHE, BOCCTAHOBJIEHHE, THAPUPOBAHUE AJIKUMHOB. Oauromepusanusi.
Baxueiime npeacTaBUTeNn: aleTUIICH.

7. AJNKagueHbl U OJIUEHBI

I'omonornueckuit  psn.  Knaccudukarus. Nzomepusi. Homenkmarypa. CrocoObl
noxydeHus. AsuieHsl. [loHATHE O cTpoeHMM M CBOWCTBaxX. AJIKaJAMEHbI C COIPSKEHHBIMU
JNBOMHBIMU  CBsi3siMU.  [IpocTpaHcTBeHHOE W 3JIEKTpOHHOE cTpoeHue 1,3-OyraaueHa.
Xapakrepuctuka cBsizedl. ConpspkeHue. OUEHKU SHEPrUu conpsbkeHus. Pu3ndeckre CBOMCTBA.
[ToreHnmansl MOHU3AIMM W DJIEKTPOHHOE CPOACTBO, OOIIas XapaKTEPUCTHKA PEaKIMOHHON
criocoOHocTu. Peakmum 1,3-ankaaueHoB. OcoOEHHOCTH peakuui npucoeauHeHus: 1,2- u 1,4-
(conpspkeHHOE) npucoenrHenne. Mexanusmsl peakiuil. Kunerndyeckuili 1 TepMoIMHaMUYECKUI
KOHTpOJb. Peakiimonnast cnoco6HocTh. CrocoObl MONydeHus, IPUMEHEHHE B MPOMBIIIICHHOM
CUHTE3E.

[loHsATHE O NMEPUUMKINYECKUX PEAKIUAX. DIEKTPOLMKINYECKUE PEAKIMU IOJUEHOB.
CrepeocrnierupuaHocts peakiuii B tepmuHax Teopuu MO. IlpaBuno Byasopma-I'odmana.
[{uknonpucoe1MHEHHE: LUKJIOAUMEPHU3aLIUs ankeHoB,  peakuuun  [unbca-Anbaepa.
Crepeocnierupuanocts. OcobeHHOCTH peakunii Jnnbca-Anpaepa.

8. ApOMaTH4HOCTh. ApEHBI

Apomarnyeckue coeauHeHus (apeHbl). OCOOCHHOCTH (U3UYECKUX U XUMHUYCCKHX
cBoiicTB Oenszona. COBpEeMEHHbBIE MPEACTABICHUS O CTPOECHUH OeH305a. ApOoMaTHYEeCKUil
xapaktep OecH3o0Jla. DHeprusi compspkeHus. Pacuer monekynbl O6eHzona mo meroay MOX:
JyarpaMma SHEpPreTUYecKuX ypoBHeEW, sHeprun MO. DHeprus Aenokaiu3aluu T- 3JI€KTPOHOB
(oueprust pe3onanca). ['paduueckne nzobpaxenus n-MO. B3MO u HCMO 6enzona. O6mue
KPUTEPHH apoOMaTHYHOCTH. HeOeH30MaHbIE apoMaTWYeCKHe COCOUHEHHS, HEUTpalbHbIE
MOJIEKYJIBI U MOHBI.

Coenunenns OenszonpHOro psaa. Mzomepus. Homenxiarypa. IlpoctpaHcTBeHHOE U
3NIEKTpOHHOE cTpoeHne. Pusnyeckue cBoiicTBa. Peakuuu 5>IeKTPOPHUIBHOTO 3aMElCHHS.
Peaknuu OeH3o7a: HUTpOBaHHWE, TaJOre€HUpPOBaHHE, CYJIb(QUPOBAHUE, AIKWUJIMPOBAHHUE U
arunupoBanue no ®dpuaemo-Kpadrey. Yenosus peakumif. Craaun oOpa3oBaHMs U CTpPOECHHE
ANeKTpopMIbHBIX areHToB. MexanusMm SE2-apom. m-Kommiekcbl. CTpoeHue G-KOMIUIEKCOB.
OHepreTuyeckass auarpamMma peakuuud. CKopocThIMMHUTHpYyromas craaus. KuneTnueckuit
M30TOMNHBIN 2pdekr. KuneTnueckuil 1 TepMOAMHAMUYECKUN KOHTPOJIb. BiusiHue 3amectureneit
B OCH30JbHOM KOJIbIIE Ha HANpaBICHUE M CKOPOCTb PEaKIUil 3JIeKTPO(PUIBLHOIO 3aMEIleHUs:
OpTO-Napa-OpUEHTAHTHI aKTUBHPYIOLIUE U JIe3aKTUBUPYIOIIKE, MeTa-OpUEHTAHThI
J€3aKTUBUpYIOIIME. BiusHME Ha yCTOMYMBOCTH G-KOMIUIEKCOB. DakTOphl, BIMSAIOLIME Ha
cooTHolIeHue u3oMepoB. CoriacoBaHHas M HECOIVIACOBAHHAS OpHEHTAlUs JABYX M Ooiee
3aMECTUTEINICH.

Pacuer monekynsl 6eH3zona mo merony MOX: auarpamMma SHEpreTHU4ecKHUX YpPOBHEH,
sHeprun MO. DHeprus AeloKalu3aluu T- JEKTPOHOB (dHEprusi pe3oHaHca). ['paduueckue
uzobpaxkenuss n-MO. B3MO u HCMO OGen3ona. IlpaBuna opueHranuu B peakuusix SEAr B
TEPMHHAX KOHIICTIIIMY TPAaHUYHBIX OpOUTANICH.

9. DIIeMEHTOOPraHNYECKHE U METAIIIOOPTAHNYECKUE COCTMHEHUS

Tunsl cBA3€M B DIEMEHTOOPraHMYECKHX COEIUMHEHUSAX. XapaKTEpUCTUKA CBS3El
YIJIepoA-3IEMEHT B 3aBUCHUMOCTH OT TOJIOKeHUs s3iemeHTa B [lepmonmyeckoil cucreme
arieMeHTOB. MeTajuioopranndeckue coenuHenus. Homenknarypa. CriocoObl mogydeHus JIUTHIL-
W MarHupiopraHudeckux coeauHeHuid. Peaknumsa ['punbspa, mexanuzM. CTpOeHHE pPEaKTHBOB
I'punbsipa. WX peakuum ¢ COEAMHEHMSMM, COAEpPXKAIUMMU AaKTUBHBIM aTOM BOAOpOAA:
KHCJIOTaMH, CIHpPTaMH, aMUHAMH, TUOJIaMU. Peaknuu ¢ KapOOHWIBHBIMU COEAMHEHUSIMH (
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JUOKCUJIOM YIJIEpoAa, anbJeruaaMu, KeToHamu). CHHTETHYECKOE 3HAYEHHME ATHX PEaKLUM.
Peakuna I'puHbApa ¢ TraJOreHMamMM pa3iIUYHBIX JJIEMEHTOB Kak METOJ IOJy4YCHHS
JJIEMEHTOPraHUYECKUX COeIMHEHHMU. [IpuMeHeHHe JUTUHOPraHWYEeCKUX COCIAMHEHUM B
OpPraHMYECKOM CHHTE3E.

Oprannyeckne coequHEeHUs1 HATpusi, Meau U pryTu. [lomydenne. OOmias xapakTepucTuKa
XUMHYECKHX  CBOMWCTB. ITpumenenune B OpPraHUYECKOM CUHTE3E. Mexannsm
OKCHMEpPKYPUPOBAHUS AJIKEHOB.

Kommiiekcsl nepexogHbix MeramioB. O0mas xapakTepuCcTHKa MEPEXOIHbIX METAIOB U
murasjoB. Crpoenue. Tumbl npeBpaiieHus KOMIUIEKCOB IEPEXOIHBIX MeTauioB. X ponb B
KaTaJau3e IMPOMBIIUICHHO BAaXXHBIX OPraHMYECKHX PpEaKIMH M aCUMMETPUYECKOM CHHTE3E.
MexaHnu3Mbl BaXHEHIIMX pPEAKUUMH B IPUCYTCTBUM KOMIUIEKCOB M COJIEM IEPEXOIHBIX
METaJUIOB: TOMOI€HHOE T'MIpUpOBaHUE, TuApoopMuIrpoBaHue ainkeHoB. [IpencraBinenue o
00pOOPraHNYECKUX, KPEMHUHOPTaHUIECKUX U (oCcHOPOPraHNIECKUX COSTNHEHHSX.

Mooy 2. Xumus npouz8o0HbIX Y21e6000pP0008

10. 'anorennpon3BoaHbIE

Ankun- u  amwmwiranorenuasl. M3zomepus. Homenknatypa. IlpocrpancTBeHHOE H
JIIEKTPOHHOE cTpoeHne. Du3mueckne cBoicTBa. Peaknum HyKIeO(QWIBHOTO 3aMEIIEHUS |
oruierieHusd. IloHATHe HYyKJIEOQUIBHOCTM M  OCHOBHOCTH peareHTOB. AMOUJEHTHbIE
HYKIICO(DUIbHBIE peareHThl. BUMONEKYISpHBIA MEXaHW3M HYKJICO(QHIBHOTO 3aMEIICHUSI.
Bausinue otnenbHbIX (AKTOPOB HA PEAKLHUOHHYIO CIHOCOOHOCTh TajOr€HONPOU3BOIHBIX:
CTpOEHHE CyOcTpara, XapakTep yXOISIIeH TPYyNIbl, CHila HYyKIeOo(QUIBHOTO peareHTa, mpuposa
pactBopuTtens. Crepeoxumus peakuuii SN2. MOHOMONEKYISApHBIH MEXaHU3M HYKJICO()UIBLHOTO
3amemienusi (SN1). Buusaue oTaenpHbIX (AKTOPOB HA PEAKIMOHHYIO CHOCOOHOCTH
rajJJoreHOPOM3BOJIHBIX:  CTpOEHHE CyOcTpara, HpUpoJa HYKICOQWIBHONO areHra u
pactBopuTtens. AuunoduiabHbii katanus. Ctepeoxumus peakiuii SN1. Peakiuu oTiierieHus.
B-OnumunupoBanue. Mexanusmsl E1 u E2. bumonexynspusiii Mmexanusm otmervienus (E2).
BnusiHue otnenbHbIX (DakTOpoB (CTpyKTypa cyOcCTpara, Mpupoja peareéHTta U pacTBOPUTEI,
TeMIeparypa) Ha pPEakUUOHHYIO CIIOCOOHOCTh rajoreHaikaHoB. Crepeoxumus peakuuid E2.
Hampasiienne peakuuii oTmieruieHus: npaBwia 3aiineBa U ['opmana. DakTopbl, BIUSIONIHE HA
HalpaBJIeHUE peakIUil OTIIEIUIEHUs: YCTOMYMBOCTh aJKeHa U cTepuyeckue 3P EKTh.
Konkypenuus peakiuit SN1 u E1, SN2 u E2. Bununranorenuibl. OcoO€HHOCTH CBSI3U YIIIEPOI -
rajored. PeakuMoHHas  CIOCOOHOCTh B peakUUsAX  HYKJICO(QWIBHOTO  3aMELIeHHUS,
AIIMMUHUPOBAHUS, 3JIEKTPO(YUIBLHOTO IPUCOEANHEHUA. APOMATUYECKUE TaJIOr€HOIIPOU3BOIHBIE.
OCOOEeHHOCTH CBSI3M YIIIEPOA-TAIOTEH U PEAKIMU 3aMEeleHHs rajoresa. MexaHusMm 3aMelieHus
rajJloreHa B  AaKTUBUPOBaHHbIX  rajoreHapeHax (SN2  apom). HeaktuBupoBaHHBIE
TaJIOTEHONPOU3BOJHBIE APOMAaTHYECKUX YIJIEBOJOPOAOB; APUHOBBIM MEXAaHU3M 3aMEIECHUs
rajioresa. BakHellne mpencTaBUTENN: METHIEHXJIOPUT, XJIOPOPOpM, AUXIOPAITaH, (PPEOHBI,
IeKCaxJIOPLUUKIOreKCaH,  BUHWIXJIOpUA,  TeduoH,  xjopOenson,  xjopompeH, JJIT.
DKojorudeckue npoOaeMbl IPUMEHEHUS TaJIOTeHONPOU3BOIHBIX.

11. Cnuptsl. @enonsl. [IpocTsie 3¢upbl. INMOKCUCOESTUHEHUS.

Opnoatomuble cnupThl. Kiaccupukauus u HomeHknarypa. IlpocTtpaHcTBeHHOE U
AJIEKTPOHHOE CTpoeHHe. BomoposaHble CBs3U B CIUPTax, BIMAHUE Ha (PU3NYECKHE CBOMCTBA.
Xumunueckue cBoiictBa. OH-KucinoTHoCTh: 00pazoBaHuE alKOTOJISATOB, UX CTPOEHUE U CBOMCTBA.
OCHOBHOCTP M HYKJICO(QHIBHOCTh CIUPTOB U AJKOKCHJ-MOHOB: PEAKLMU aJKWJIMPOBAHUSL.
[TonyueHue ClIOXHBIX O3(QUPOB OpPraHUYECKUX U HEOPraHMYECKUX KHUCIOT. Peaxknum
HYKJICO(DUIBHOTO 3aMelIeHUs CHUpPTOB: ocobeHHocTu peakiuit SN1 u SN2, peakumoHHas
CIIOCOOHOCTB, CTEPEOXUMUS, MEPErPYNIIUPOBKH. Peakuun MMHHUPOBAHMUSL.
BHyTtpumonekyssipHas Jeruapartanus: MeXaHU3M, peakIMOHHas CHOCOOHOCTh, HaIpaBieHHE
otuierienus. [IpaBunmo 3aitueBa. Karamutudeckas aeruaparanusa. Peakiuu cnupToB C
rajoreHuiaMu Gocdopa U cepbl: MEXaHU3MBbI U cTepeoxumusi. OKHUCICHHE U IeTHIpUpOBaHHeE.
[Ipumenenue B npombliuieHHOCTH. CrupThl B OMOJOrUM. MHOTrOaTOMHBIE CIIUPTHI. [ JTMKOMIH.
I'muuepun. CnocoObl monyueHus. dusnyeckre M XUMUYeckue cBoicTBa. I[IpakTHueckoe
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npuMeHeHue. Henacwiennble cnupThl. OCOOEHHOCTH CTPOEHHSI U CBOWMCTBA. AJUTMIIOBBIH,
MPOMApPTUIOBBIA, OCH3WIOBBIM  cnupThl. BuawioBsld  cnupt. CrocoObl  MOMy4YeHUS
HEHACBILIEHHBIX CIMPTOB M UX NPOU3BOAHBIX. [I[puMeHEeHnE B MPOMBIIUIEHHOM OPraHUYECKOM
CUHTE3E.

@enonel. Kimaccudukanus u Homenkiarypa. @usndeckue coiictsa. [IpocTpancTBeHHOE
U JJICKTPOHHOE CTpOcHME. XMMHMUYECKHE CBOWCTBA. Peaknuu ruppokcu rpynmsl. KucioTHOCTS.
Bnusiaue 3amecturenel B KOJbIe Ha KUCIOTHOCT. OOpa3oBanue (EHOKCHIOB, UX CTPOCHHE U
cBoiicTBa. Peaknuu ankwiMpoBaHusT M auMiIuMpoBaHusA. Peakuuu apoMaTthyeckoro sapa:
raJloTeHUPOBAaHUE, HHUTPOBaHUE, Cyinb(pupoBaHue, HUTpo3upoBanue. Peakmus Konb6e.
B3aumoneiicteue ¢ QopmanbaerngoM. I'mapupoBanue u okucienue (eHosaoB. CraOuiibHbIE
(eHOKCMIIbHBIE paguKaibl. lleperpynnmupoBKM aUIMIOBBIX M CIOXHBIX 3(QHUPOB (HEHOJIOB.
IIpuMeHeHrEe B IPOMBILIIIEHHOM OPTaHUYECKOM CHHTE3E.

ITpocteie a¢upsel. Kinaccudukanus u HomeHknarypa. CrocoOsl noxydenusi. Gusndeckue
cBoiicTBa. [IpOCTpaHCTBEHHOE U 3JEKTPOHHOE CTPOEHUE. XMMHUUYECKHE CBOMCTBA. OCHOBHOCTD.
Peakuuu pacmemnenus. OkucieHUE KUCIOPOJIOM Bo3ayxa. lIpuMeHeHHME B OpraHM4ecKoM
cuHTe3e. DnokcucoequHenus. M3omepusa. Homenknarypa. CriocoObl nosyuenus. dusndeckue
cBorcTBa. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHME ATUIICHOKCUAA. XUMUYECKHE CBOMCTBA.
Peakuuu ¢ pacKpbITHEM 3MOKCHIHOTO KOJIbLIa. MeXaHN3Mbl Peakivil U HallpaBJICHUE PACKPBITUS
KoJsblia. [IpyMeHeHre B IpOMBILIIIEHHOM OPIraHUYECKOM CUHTE3E.

12. Hutpocoenuuenusi. AMuHBI. J{lnazocoequHeHMUs .

Hutpocoenunenusi. Knaccudukamus wuw  HoMeHkiatypa. [IpocTpaHcTBeHHOE U
JJIEKTPOHHOE CTpOEHHME. XHMMHUYECKHE CBOWCTBA. TayTOoMepuss IEpPBUYHBIX M BTOPHYHBIX
anudaTuyecKux HUTpPocoenWHEHUH. IIpuyMHBI NOABMKHOCTU aTromMa BOJOpPOJAa HpPHU  O-
yraeponHoM arome. CH-KHCIOTHOCT NEpBMYHBIX M BTOPHUYHBIX HHUTPOAIKAHOB U
KUPHOAPOMATHUUECKUX HUTpocoeAuHEeHHH. Peaknum co menoyamu. CrTpoeHue colei.
ApoMatnyeckue HUTPOCOCOUHEHMs. Peaknuu BOCCTAHOBIIEHHS, MX NPAKTHUYECKOE 3HAYCHHUE.
[IpyMeHeHrEe B TPOMBIIIIEHHOCTH; TOKCUYHOCTh HUTpOCcOequHEHUH. AMuHbL. Knaccudukanus u
HOMeHKnartypa. ®Pusnueckue cBoicTBa. [IpoCTpaHCTBEHHOE U  DIEKTPOHHOE CTPOCHUE.
Xumunueckue cBoiictBa. CTpoeHUE U OCHOBHOCTb. Peakuuu ¢ KMCI0TaMHu, CTPOEHHUE COJIeH, Ux
HOMEHKJIaTypa M CBOWCTBA. AJIKMIMPOBAaHHWE W ALMJIMPOBAHUE; MEXAHU3Mbl ITHX pEaKLUi.
UerBepTUUHbIE aMMOHHUEBBIE COJM M OCHOBaHUSA: CTPOEHHE, CBOWMCTBA; pacIIEIUIEHUE
YeTBEPTUYHBIX AaMMOHHUEBBIX OCHOBaHUM, HanpasieHue peakuuil. [Ipasuno 'opmana. EHaMuHbI:
AIKWINPOBAaHUE €HAMUHOB, COMNPSKEHHOE MPHCOEAMHEHHE €HAaMUHOB K O, [3-HEHACBIIIEHHBIM
KapOOHWJIbHBIM COEIMHEHUsIM. Peakiiny aMrHOB ¢ a30TUCTOM KHCI0TOH. OCOOEHHOCTH peaKIuii
ANIEKTPO(UIBHOTO 3aMElIeHUs] B apoMaTUYeCKMX aMUHax (HUTPOBaHUE, TIaJOreHHpOBaHUE,
cynbpupoBanue). I[lpuMeHeHHME B MPOMBIIIJICHHOM OpPraHMYECKOM CHHTE3e. AMUHBI B
o6uonoruu. Jlnazocoeaunenus. IlomydeHue nua3ocoeTMHEHHMH peakiueld ua30THPOBAHUS:
YCIIOBUSL TIPOBENIEHHUS pEaKIUW M MEXaHW3M; DPAa3jIMyusl B YCTOMUMBOCTH HACBILICHHBIX U
apoMaTHYECKUX AUa30coeAUHEeHnH. Pusndeckre cBoicTBa. [IpocTpaHCTBEHHOE U DIIEKTPOHHOE
CTPOEHHE apOMATUYECKUX JIMAa30COEIMHEHU B 3aBUcUMOCTH OT pH cpenpl, TayromepHble
IpeBpallcHusl. XUMUYECKHE CBOMCTBA. Peakuuy, NpOTEKArOIUE C BBIIEICHUEM a30Ta:
3aMeIlEeHUE JIMa30HUEBOM TIpynmbl Ha THAPOKCH-, aJIKOKCU-Tpymnmy, ¢rop, moxa. Peakuun
paTuKaIbHOTO 3aMEIICHUsl TMAa30TPyMIbl HA XJOp, OpoM, IUAHOTPYIy, Bojopoi. Peaxiuw,
npoTekarone 0e3 BbIIEICHHs] a30Ta: BOCCTAHOBJIEHHE A0 apWITHApPa3uHOB. A30COYETaHHUE.
[TosryueHue 1 NpUMEHEHNE a30COEINHEHUN.

13. Anbaerupl 1 KETOHBI

Anpneruasl M KeToHbl. Kinaccupukanus u HoMeHknatypa. Dusnueckue CBOICTBa.
[IpocTpaHCcTBEHHOE M BJIEKTPOHHOE CTPOCHHE. XMMHUYECKHE cBoicTBa. OCHOBHOCTH. Peakuuu
HYKJICO(DUIBHOTO MPUCOETIUHEHNS: MEXaHU3M, OCHOBHBIM M KHCIOTHBIN KaTalu3, CTEPEOXUMHUSI.
Peakunu npucoenunenus O-HykiaeousnoB (Boja, CHUPTHI, aJKOTOJIATHI), S-HYKICO(PHUIOB
(ruppocynbdut Hatpus), C-HykiIeopuaoB (LIMAHOBOIOPO, METAIOOPTaHMYECKUE COSAMHEHUS
- coequHenus Li, Na, Mg, peaktuBel Burrura). Peakuuu c N-Hykneodumamu: MexaHU3M
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HYKJICOQMIHHOTO TMPUCOCTUHEHUS-OTIICIUICHUST (aMMHAaK, TIEPBUYHBIC W BTOPHYHBIC AMHHBI,
THAPOKCUIIAMUH, TuApa3uHbl). Peaknuum ¢ ranoreHo-wykieopunamu. OTHOCUTENbHAs
pPEaKIMOHHAs CIIOCOOHOCTh AaNIBJIETHIOB W KETOHOB. Peaknuum ¢ ydacTheM O.-BOJOPOJHBIX
atomoB. CH-KucnorHocte u Kero-eHOnbHas TaytoMmepus. Enomumsauus. Peakuum o-
rajoOreHupoBaHus. AJBJOJBbHOE MPUCOEAMHEHHE, KPOTOHOBas KOHAEHcalus. MexaHu3Mbl
peaxkumii. Konnencanumsa Kisiizena. Peaknus llepkuna, ee mexanusMm. Peakuuu okucieHUs.
Peaknus Kannunuapo, ee MexanusMm. BoccraHoBiieHME 10 CHUPTOB M YIUVIEBOJOPOJIOB;
crepeoxuMus. Peakumu apoMaTHuecKUX allbJIETHAOB M KETOHOB C YYaCTHEM apOMaTHYECKOTO
anpa. [I[pumenenue B npOMBIIUIEHHOM OPraHUYECKOM CUHTE3E.

o, P-Henaceimennsie anmpaeruabl U ketoHbl. Homenknatypa. CrocoObl MOJIy4eHHS.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpoeHue. [loTeHnuansl HMOHM3aUUM U AJIEKTPOHHOE
cpoacTBo. Peakiuu npucoeIuHeHNS JIEKTPOGUIBHBIX U HYKIeO(DUIbHBIX pearenTos. 1,2- u 1,4-
[Ipucoenunenue. Mexanusm peakiuid 1,2- u 1,4-ipucoeMHEHUsT  METAUIOOPTaHUYECKUX
coenuHenuit. Katanutuueckoe BiusiHue cojieit Mmeau. OKHUCIeHnEe U BOCCTaHOBJICHUE.

Kerensl. Homenknarypa. Crioco0s! monydenus. Ctpoenue. OU3NYECKUe U XUMHUCCKHUE
cBoiictBa. llpumeHnenue B opranuuyeckom cuHTe3e. JluxereH. XuHoHbl. Kiaccudukanus.
Homenkmnarypa. Crtpoenue 1,4-0eH30XxuHOHA. XHMHYECKHE CBOMCTBA: BOCCTAaHOBIICHUE,
KOMIUIGKCBI C  TEPEHOCOM  3apsjia, peaklud MTPHUCOSAWHCHUS JIIEKTPOPWIBHBIX U
HyKJ1eohuIbHBIX peareHToB. 1,2- u 1,4-IIpucoenunenue. [Ipumenenue.

14. KapOoHOBBIE KHCIIOTHI U UX TTPOU3BOJAHBIC

OpnoocHOBHBIE KapOOHOBBIE KUCHOTHL. Knaccudukamuss u HOMeHKiatypa. CrocoObl
nonydeHusi. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpoeHHe. BomopoaHbie CBA3M B KapOOHOBBIX
kuciorax. ®dusnueckue cpoiicTBa. Xumuueckue cporictBa. OH-KucnotHocTs. 3aBUCHMOCTB
MEXIY CTPOCHHEM | KHCIOTHOCThIO. (OCHOBHOCTh KapOOHOBBIX KHUCIOT. Peakmmm c
HYKJICOQWIbHBIMU peareHTaMu (aMMHak, crnupthl). Peakuus stepudukanuu, ee MeEXaHH3M.
OO6pa3oBaHue TaJOreHAHTHAPUIOB. Peakiuy KapOOHOBBIX KHCJIOT C YYaCTHEM OL-yTIEPOTHBIX
aTOMOB: OL-TaJIOTEHUPOBAHHUE. Boccranosnenue. Peakiiuu  nexapOOKCUIMPOBAHMSL.
OyHKIMOHATbHBIE TPOU3BOIHBIE KAPOOHOBBIX KHUCIOT: TaJOreHAHTUAPUABI (AlMITalIOreHUIbI),
AHTUAPUJIBI, CJIOXKHBIE dS(PUPHI, aMuabl, HUTPUIBL. (OCOOEHHOCTH MPOCTPAHCTBEHHOTO U
ANIEKTPOHHOrO CTpoeHus. Baxkneiimme cBoiictBa. Peakumn N- u  O-anmimpoBaHus, HX
MexaHu3Mbl. OTHOCHUTENbHAs PEaKIMOHHAsS CHOCOOHOCTh (DYHKIIMOHAIBHBIX MPOU3BOIHBIX
KapOOHOBBIX KHCIOT. KUCIOTHBIN M OCHOBHBIN KaTanu3. Peakiuu ruaponusa. BocctanoBnenue.
[IpakTuueckoe NpUMEHEHHE KapOOHOBBIX KHUCIOT M WX (YHKIHMOHAIBHBIX MPOU3BOIHBIX.
Bricmine xupHble KUCIOTHL. CrnocoObl monydeHus. DPU3NYecKue M XUMHUYECKHE CBONCTBA.
OyHKIUOHATBHBIE MPOU3BOJIHBIE BBICHIMX >KUPHBIX KHUCJIOT. BpICIHINE KUpHBIE KHUCIOTHI B
ouonorun. [Ipocteie munuAbl: kupbl U Macna. Bocku. Croxuble munuisl. [IpocrarmanauHsl,
0COOEHHOCTH MOJIEKYJISIPHON CTPYKTYpPBI

MHOrooCHOBHBIE KAapOOHOBBIE KHCIOTHI. JIMKapOOHOBBIE KHCIOTHI JKUPHOTO H
apomaruueckoro psiiga. Homenknatypa. ®usmdeckue u xuMmuueckue cBoiictBa. OH-
Kucnotnocts. OOpazoBaHue (GyHKIHMOHATHHBIX MPOM3BOAHBIX. Peakiu, mpoTekarolme IMpH
HarpeBaHuu. [{uKIudyeckne aHTUAPUIBL: TTOTYYeHHUE, cBoicTBa. ManoHoBsIit 3¢up. [lomyuenue.
Crpoenune. CH-Kucnotrnocts. HatpuiiManoHoBbIif 3¢dup: cTpoeHHe, peakIuy aTKUIUpOBaHUS,
TUApoIn3a, JekapOokcuaupoBanus. CHHTE3bI KapOOHOBBIX KHCJIOT M3 MaJOHOBOTO 3dwupa.
Peaknuu KoHAEHCAllUM MaJOHOBOTO d(dupa U MaIOHOBOM KHCIOTBI C ajbJCTHUIAMH.
[Ipumenenne TuKapOOHOBBIX KUCIOT B MPOMBIIIIEHHOM OPTraHUYECKOM CHHTE3E.

o,3- HeHnachimeHHble KapOOHOBBIE KHUCIOTHI MU WX (DYHKIIMOHAJIBHBIE MPOU3BOJHBIE.
[TpoctpanctBeHHas u3omepus. CrnocoObl MoOMy4deHHs. XUMUYEeCKHe CBOMCTBA. KHCIOTHOCTH
o.,}-HEeHACHIIEHHBIX ~KapOOHOBBIX  KHCJIOT. Peaxiuu mpucoennHeHHs 3JIEKTPOGUITBHBIX
U HYKJICOPWIbHBIX peareHToB. 1,2- u 1,4- [lpucoenunenue. Peakius Muxasns (compspkeHHOE
HyKJIeOPWIbHOE  TpUCOeIWHEHME). [ uapupoBaHue U BoccTraHoBieHue.  OKucieHUe.
Henacepimennsie TukapOOHOBBIE KUCIOTHI: (pymapoBas u ManenHoBas. CHocOOBI MOyYEHUS.
Baxneiimue cBoiicTBa. ANBIETHI0- U KeTOKUCIOTH. Kitaccudukanus u HOMeHKarypa. o, 3, y-
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Anbpaeruao- U KETOKUCIOTHI. [ TnoKcuioBas, MMpOBUHOTPAIHAS U allETOYKCYCHAsl KUCIIOTBI, UX
CBOMCTBA. AlleTOYKCYCHBIN 3pup. CriocoOsI monyueHus, crpoeHne. Kerto-eHonpHas TayToMepus.
Peakuuu ketoHHo# u eHonbHOM Gopm. Hatpuitanieroykcycnsiii a¢up. Ctpoenune. Peakiun C- u
O-ankunupoBaHus, UX MexaHu3Mbl. Peaknnn anumupoBaHus. CHUHTE3bl KETOHOB M KHCIOT C
MOMOIIBIO  aleTOyKcycHoro d¢upa. [amoreHozamemenHsle KuciaoTel. Kraccuduxauusa u
HOoMeHKJIaTtypa. CrocoObl NOJy4eHHs O- M [-TaJOreHO3aMelCHHbIX KHUCJIOT. 3aBHCHUMOCTb
XUMHUYECKHX CBOWCTB OT B3aUMHOI'O DPACIOJOXKEHHUS TajlorTeHa W KapOOKCHIBHOW TPYIIIBI;
HYKJICODUIbHOE 3aMEIEHHEe ONTHYECKH AaKTHBHBIX  O-TaJOI€HO3aMEILEHHBIX  KHUCIOT:
MEXaHU3MBbl, CTEPEOXUMHUYECKUH  pe3ynabTaT. [ MAPOKCUKUCIOTHI:  KiIacCUpUKALMsg U
HoMeHKJarypa. CnocoObl momyueHus. OCOOEHHOCTH CBOMCTB o-, [-, Y-THIPOKCHUKUCIOT.
Jlaktonbl. AmuHOKHUCHOTHL.  CrnocoObl momydeHus. CtpoeHue. Baxkueitmme Qusnueckue u
XUMHUYECKHe cBoMcTBa. AM(DOTEpHBII XapakTep. JIakTaMsl.

I'napokcu- 1 aMUHOKHCIIOTHI O€H30J1bHOTO psizia. Ilomydenue, cBOMCTBAa U IPUMEHEHUE B
IIPOMBIIIJIEHHOM OPIaHUYECKOM CHUHTE3E.

15. Cynb(hoHOBBIE KUCTOTHI

Homenxnarypa. Cnocobbl mnonydeHus. XuMHueckue cBoicTBa. KuCIOTHOCTD.
@DyHKIMOHANbHbIE MPOU3BOAHbBIC: MOJydeHUue U cBoicTBa. CynbhaHuIaMH]Ibl, MPUMEHEHHE.
[TpumeHeHue cyab(OHOBBIX KHCIOT B OPraHU4E€CKOM CUHTE3E.

14. T'eTepouMKINUECKHAE COETUHEHUS

I'eTeponukimueckue COCAUHEHUSL. Knaccudukarnmusi. I'ereponukiinueckue
apomatuyeckue coenuHeHus. OCOOEHHOCTHM MOJEKYISPHOM CTpyKTypbl. IlsTHuneHHble
TeTepOIKINYECKIe coeAnHeHus: (ypan, mnuppon, TuopeH. Homenknarypa. CrocoOb
nonydenus. IlpocTpaHcTBeHHOE U 3JIEKTPOHHOE CTpoeHue. ApoMaTHuHOCTh. OcobeHHOCTH
peakmuii nekrpoduiabHOro 3amenieHus. Auunodoonocts. [IpuMeHnenne MoaupHUIMPOBAHHBIX
NEeKTPO(UIBHBIX peareHToB. PeakiyoHHas CIOCOOHOCTh M opHeHTanus. OpOuTaibHbINH
KoHTpoJsib. NH- KucnotHocTs nuppona. BaxHeimme peakuuu nupposiat-annoHa. [IupponbHslii
LUKI - CTPYKTYpHBIH (parMeHT MNPUPOAHBIX M OHOJIOIMYECKH aKTUBHBIX COEIMHEHMH.
[lecTuuneHHple W MNOMUSAJACPHBbIE TE€TEPOLMKINYECKUE COEIMHEHUS: NHUPUIUH, XHUHOJIMH,
akpuavH. [lupuauH.  OJEKTpOHHOE  CTpPOEHHME UM apoMaTH4YHOCTb. (OCHOBHOCTH U
HYKJIEOQMIBHOCTh. Peakunu 371eKTpo@UIbHOTO U HYKJICO(PUIBHOTO 3aMELIEHUs: peaKlMOHHAs
CHOCOOHOCTh U OpueHTauus. Tayromepus 2- U 4-TUAPOKCH M aMMHONMPUANHOB. COoeTMHEHNs ©
HECKOJIbKUMH TeTepoaToMaMH B IMKJIE: JUAa30JIbl, OKCa30Jibl, AMAa3UHBI U TpHUasuHbL. OOIas
XapaKTEepUCTHKa XHWMHYECKUX CBOWCTB. I'eTepolMKINYEecKue COEJUHEHUs B OUOJIOTHH.
[TypuHOBBIE U MUPUMUIMHOBBIE OCHOBAHMS.

15. buooprannyeckue COeAMHEHHUS.

VYrneBoasl. Knaccudukanus nu Homenknarypa. Ctpoenue u koHpurypamus. D- u L-
Caxapunpl. I'mokoza. @opmynsr @umepa u Xeyopca. AHomepbl. OnuMepsl. dusnueckue U
XUMHYECKHE CBOMCTBa MoOHocaxapunoB. Dpykrosa, pubo3a, ne3okcupubdosa. Jlucaxapuabl:
MaJlbTO3a, JIaKTO3a, Leto0no3a, caxapoza. CtpoeHue u cBoiictBa. Ilonmucaxapuabl: kpaxmadi,
TJIMKOTE€H, HEJUII0JI03a.

benku. IlporemHoreHHele aMUHOKHMCHOTHL. Krnaccupukamus u HOMEHKJIATypa.
Knaccugukanusa. Crepeonzomepus. 3aMEHUMbIE U HE3aMEHHUMbIE aMUHOKUCIOTHI. [lenTumpl.
[Tentunnas cBs3b. Kinaccuduxanus 6enkoB U UX CTpyKTypa (MepBUYHAs, BTOPUYHAS, TPETUYHAS
1 yeTBepTHYHasi). CHHTE3 NOJUNENTH IOB.

Hyxneoszunel u Hykneortuasl. [lonstue o ctpoenun u cocrase JIHK u PHK. Ilpunnun
XUMHYECKOIO CUHTE3a HYKJIEOTHUJOB M MOJMHYKIEOTHI0B. buonornueckas posns JIHK u PHK:
nepeaaya HacJleACTBEeHHOW nH(pOpMallUY, TeHETUYECKUN KOI.

Mooynw 3. Jlabopamopuvie pabomol

be3zonacHble mpueMsl 1 paBuIia paboThI B JIAOOPATOPUN OPraHUYECKOW XUMUH.

Xpomarorpadgus. Buast xpomatorpaduu. Ilpumenenne TCX st uneHTUUKALUN
OpPraHUYeCKUX COEAMHEHUH. ANCOPOEHTHI U AMOEHTHI, ucnoiabs3dyembie B TCX. Bribop amioeHTa.
Oo6napyxenue Bemiects. KoaddunueHT yaepxuBaHus.
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OO6me MeTopl paboThI B J1abopaTopuu oprannueckoi xumuu. [locyna, Hanbomnee gacto
npuMeHsieMast B Jlaboparopuu. HarpeBanue. Oxnaxnenue. [lepemermmBanue.

MeToapl OYUCTKM TBEPABIX BemiecTB. Bo3ronka (cyomumarnus). IlepeocaxneHwue.
[Tepexpucramnuzanus. OnpenerneHue TeMreparypsl miaBieHus. MeToJ «CMelIaHHON MmpoOkIy,
JeTIpECCUsl TeMIIEPATYPhI TUTABICHHUS.

Metoasl ouncTku *kuakux BemiecTB. [Ipocras u ¢pakiuonnas neperonka. [leperonka
pu aTMOC(EPHOM U TIOHMKEHHOM JIaBJICHUU.

MeToapl BBIICTIEHUS OPTaHUYECKUX BEILIECTB M3 PEAKIMOHHOW CMECH. ODKCTpPaKIIMSL.
[Teperonka ¢ BoasHbIM apoM. OTrOHKa paCTBOPUTEIIS.

MeTo/1bI ClIeKTpaIbHOM HIEHTU(UKALIMYA OPTAaHHYECKUX COSAMHEHUH.

CunTessl oprannyeckux BemiectB. OOmMe nmpaBuiia MOATOTOBKU U MPOBEJICHUS CHHTE3A.
3amaya W CYHIHOCTh OJKCIEPHUMEHTAa. TeopeTHdecKre OCHOBHI Ipoiiecca. Bpibop ycnoBwii
peakiuu. Pacuer cuHTeza. Texuuka Oe3omacHoctu. [lpubGop A/ TpoBeACHHS] CHUHTE3A.
[TpoBenenue onbita. KoHTpoIb 32 X010M peakuuu. Brigenenue, ouncTka 1 aHaiau3 IpOAyKTa.

Mooynwb 4.

Llenb cocTOoUT B MPHOOPETEHUHU CTYAECHTOM HAaBBIKOB MPOBEACHUS IEICHANPABICHHOTO
cuHTe3a (3 unu O6osee craguil) OpraHUYECKUX COETUHEHHM, KaK U3BECTHBIX B JIMTEPATYpE, TaK U
HOBBIX, paHEe HEOMMCAHHBIX.

O3HaKOMJICHHE CO CIIPAaBOYHOM JHMTEpaTypod, CHUCTEMaMH KOMITBIOTEPHOTO IIOMCKa
CUHTETHUYECKUX PEIICHUHN B AJNEKTPOHHBIX 0a3ax JaHHBIX. BbIOOp onTHManbHOW CXEMBbI CHHTE3a
IIEJIEBOTO OPTaHMYECKOT'0 COCTUHEHUS Ha OCHOBE MONydeHHOW mHpopmanuu. [lnanupoBanue
CHUHTE3a C Y4eTOM METOAMK U MPOTOKOJIOB COBPEMEHHOI OPraHn4ecKOl XUMHH.

W3yuenne MeTONOB UACHTU(UKAMK HOBBIX COCIMHEHHUH - MeEToAa SACPHOTO
MarHuTHoro pesoHanca (Ha sapax 1H u 13C), meroma macc-CeKTpOMETpUH, aHaIHM3a

9JICMCHTHOI'O COCTaBa.

[TpaBuna odopmiieHHsT pe3yabTaTOB HAaydyHOH pabOTHl B (OpME HAy4dHOH CTAaThU M
HAY4YHOTO JoKjiana. O3HakoMieHHE ¢ TpeOOBaHUSMHU O(POPMIICHHS CTaTei B OTEYECTBEHHBIX U

3apyOCIKHBIX MIEPUOJANICCKUX H3/IaHUSX.
4. O0beM y4eOHOMH JUCHUILINHBI

Buabi yueoHoi padoTsl B 3E B axazem.
yacax
O01as TpyA10eMKOCTh THCHUILIHHBI 10 Y4€0HOMY IJIAHY 18 648
KonraktHas patora (KP): 10 361
Jlexumn (Jlek) 4 144
[Tpaktuueckue 3anstus (I13) 2 72
JlabopaTtopusbie 3ansatus (J1ab) 4 144
CamocrositesbHas padora (CP): 7 251,4
KoHnTakTHas camocTosTenpHas paborta 5 0,4
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI 71,6
Buja koHTpOIs: 3a4€T (2), 32a4€T ¢ OEHKO¥, IK3aMeH 1 35,6
Buabl yueoHoii padoThI B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 18 486
KonrakThas pa6ora (KP): 10 270,75
Jlexiuu (Jlek) 4 108
[TpakTueckue 3anstus (I113) 2 o4
JlaGopatopusie 3ansTus (J1ab) 4 108
CamocrositeabHas padora (CP): 7 188,55
KoHTakTHas camocTosiTenbHas paboTa 5 0,3
CamoCTOsITeTbHOE H3YUCHHE PA3/IeIIOB AUCITUTUIHHBI 53,7
Buna xoutpoJisi: 3a4ét (2), 3a4€T ¢ 01leHKOli, IK3aMeH 1 26,7
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«Duaocopusn» (b1.b.11)

1. Heab nucuunIuHbI — CHOPMUPOBATH Y CTYICHTOB KOMIUIEKCHOE TPEJICTABICHUE O POJIH
u Mmecre unocopun B cHCTEME T'yMaHUTAPHBIX, COIMATBHBIX M €CTECTBCHHBIX HAYK,
MO3HAKOMHUTHh HUX C OCHOBaMHU (PHIOCO(PCKOTo 3HAHMS, HEOOXOAMMBIMU JJISi PEIICHHS
TEOPETUYCCKHUX M MPAKTUICCKUX 3a/1a4.

2. B pe3yabTare u3yueHus JUCHUILIMHBI 00yUYalOmuiics Mo mporpaMMe crienuajiuTera
JOJIZKEH
O6nanarp cneAyrIMMUMH KOMIETEHIIUSAMHU:

— CIOCOOHOCTBIO UCIIOJIB30BaTh OCHOBBI (HIOCOMCKUX 3HAHWHA sl (pOopMUpPOBaHUS
MHUpOBo33peHdeckoit mosuiuu (OK-2).

3namu: OCHOBHOE COJEpKAaHME TJIAaBHBIX (WIOCO(MCKUX IIKOJ M HANpaBICHUH,
IpeACTaBUTeNIel ATUX WIKOJ, CBSI3b W pasinyue ux (uiaocodckux uael, cBA3b HCTOPUKO-
GuI0COPCKUX KOHIENIHMI C COBPEMEHHBIMH MPOOJIeMaMy WHAWBHIYaTbHON W OOIIECTBEHHOM
KHU3HU,

Vmems: TOHMMATh H  aHAJIM3UPOBATH  MHUPOBO33PEHUECKUE, COIMAIBHBIE U
UH/IUBUYyaJIbHBIE  MPOOJIEMBl  COBPEMEHHOM  KM3HHM; TPaMOTHO BECTH  JIUCKYCCHUIO,
apryMEHTHPOBAHHO OTCTaWBaTh CBOIO MO3UIHMIO 10 3HAYUMBIM (PHIOCOPCKUM TMpodieMam
COBPEMEHHOM JKM3HHM, ONMpaschb Ha HapabOTaHHBIM B wucTOpUM (Quiaocopuu MaTepuar;
NPUMEHSTH MOJydeHHbIe (prIocodckre 3HaHMS K PEIICHHIO MPO(ECCHOHATBHBIX 3a/1a4;

Bnaoems: nipenctaBneHus MU 0 (puitocouu Kak HayKe M CUCTeMe LIEHHOCTEH, ee MecTe B
CHCTeME TYMAHHTAapHOTO 3HAaHUS; OCHOBaMH (PHIOCO(PCKOTO MBIIIICHHUS; KaTerOPHaIbHBIM
anmnapaToM M3y4yaeMoM TUCHMIUIMHBL, GUIOCOPCKUMH METOAAMHU aHAJIM3a pa3IMYHbIX IpoOiIeM,
HaBBIKAMU (PHIIOCOPCKONW KYJIBTYPHI JUISI BBIPAOOTKM CHCTEMHOTO, LEIOCTHOTO B3TJsa Ha
JeMCTBUTENIBHOCTh M MECTO XUMHUM U XUMUYECKOM TEXHOJIOTUH B LIEJIOCTHOM KapTHHE MUpA.

3. Kparkoe coaep:kanue A CUUNIUHBI

Beenenue. dunocodus, ee mpoucxoxkaeHre 1 poib B 00LIECTBE.

Mooynw 1. Ocnosubie ¢hunocoghckue wkonwl.

AnTtnuHas Qunocopus (mocokpatuku, coguctel, Cokpar, Jemokpur, IliaToH,
ApHCTOTENb, JUIMHUCTUYECKU-pUMCKas (uiiocodus). OcHOBHBIE MPOOIEMBI CpPEIHEBEKOBOM
¢mrocopun u snoxu Bozpoxnenus. dunocodpus Hosoro spemenu (XVII — XVIII BB.)
Wneonorus [Ipoceemenus. Hemenkas knaccuyeckas ¢uinocopus. Pycckas ¢punocodus XIX —
XX BB. OcHOBBl MapKkcuUCTCKOM (uimocopuu. OCHOBHbIE HaNpaBIE€HUS COBPEMEHHOMN
bunocoduu.

Mooyns 2. @unocoghckue konyenyuu 6vimus U ROZHAHUSL.

[Ipobnema ObiTHs B uctopuu Quiocopuu. [loHATHS MaTepUaTbHOTO M HJICATHHOTO.
OcHoBHBIE (uinocockue HampaBleHUs: MaTepHaau3M U uaeanusM. IlpuHiun riaobaabHOro
ABOJIIOIMOHU3MA B COBPEMEHHON HAYYHON KapTHHE MUpA.

Konnenuuu npocTpaHcTBa U BpeMEHH B HCTOPUH (PUITOCO(UU U HAYKH.

[Tpoucxoxaenue co3Hanus. Poib Tpyaa B MpOUCXOXKAECHUH CO3HAaHMS. M ieanucTuueckue
U MaTepualucTHUecKue KoHuenuuun co3Hanus. Cosnanue u  Mo3r. Co3HarenbHOe U
6ecco3narenpHoe. CozHaHue U sA3bIK. CO3HAHHME U CaMOCO3HAHHE.

Konnenuuu rHoceosoruu B HUCTOpUH  (QUIOCOPHUU: CEHCyallu3M, palMoOHAIU3M,
CKENTHIIN3M, arHOCTUIN3M, KOHIETIINS BPOXKICHHBIX HJIEH, anpropu3M. J[nanekTuka no3HaHus:
YyBCTBEHHOE U palioHanbHoe. OCHOBHBIE TEOPUU UCTHUHBI.

Mooynw 3. Ilpobaemvbl yenosexa 6 ghunocoghuu.

YenoBek kak npeaMeT ¢puinocodckoro anaausa B uctopuu punocoduu. Ipoucxoxnenue
YeNoBeKa: TPUPOAHBIE W CONMAIBHBIC YCIOBUS aHTPOIOCOIMOTeHe3a. buonormyeckoe u
COLIMAJIbHOE B YeJoBeke. HIMBUA, MHIUBUAYATbHOCTD, THYHOCTb.

CMBbICT KW3HU W TIpeJHa3HavYeHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprue. [IBrkeHue
HEHACWINS, €ro pojib B coBpeMeHHOW »ku3HM. llenu u wnenHoctu. CBoOojna BOAM U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUIECKUE IICHHOCTH.
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Mooyns 4. @urocoghus ucmopuu u obwecmea

UemoBeKk B CHCTEME COIMANIBHBIX cBsa3ed. JIMYHOCT, M Macchl, cBoOoma Hu
HeoOxomumocTh. Dunocodust ucropuu: (HopMalMOHHAS W IMBWIM3AIMOHHAS KOHIICTIIIUN
UCTOpUYECKOro pa3Butus. [IporpeccucTckue u IUKIMYECKHE MOJENU pa3BUTHs. ['ToOanbHbIe
npoOjeMbl coBpeMeHHOCTH. KoHuenmuss ycToMuMBOro pa3BUTHS M CHEHApUU OyayUIEro.
Ob6mectBo u ero crpykrypa. ConuanbHas, NOJUTHYECKas M JOyXOoBHas cdepbl 0OIIecTBa.
Konnenmuu rocymaapctsa B uctropuu Qgrtocodekoit mpiciau. ['paxkaanckoe 00IIECTBO U IPABOBOE
rocyaapcTBo.

Mooy 5. @unocogckue npobremvl Xumuy U XUMUYECKOU MeXHOI02UU

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4dHOTO 3HAHMS, €r0 METOJbI U (POPMBL.
Hayunsie peBostonmu M cME€Ha TUIIOB pallMoOHaIbHOCTU. Hayka B COBpeMEHHOM MuUpe. DTHKA
HAyKH U OTBETCTBEHHOCTh YUEHOTO.

[IpoGnema cooTHOmIEHUS HAayKd UM TexHUKW. ColuanbHbIe TOCICACTBUS HAy4YHO-
TEXHUUYECKOTO TMporpecca. IJTHYECKHE U HKOJIOTUYECKHUE HMIIEPATUBBl PAa3BUTUS HAyKU U
TEXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHbIX HayK. OCHOBHas MpobieMa XUMHUH KaK HAyKH U
npousBojcTBa. llemn w  3amaum  xumudeckod — TexHonormw. Crnenmduka XHMHKO-
TEXHOJOTMYECKOTOo  3HaHWSA:  (yHAaMEHTalbHOE H  NPUKIATHOE, HSMIUPHYECKOe U
TEOPETHUECKOE..

4. O0beM y4eOHOH JUCHHUILINHBI

Buabi yueoHoii pa6oThI B 3E B axazem.
yacax

O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 7 252
Konraktnas pa6ora (KP): 2 72,6
Jlexumu (Jlek) 1 36
[Tpaktuyeckue 3anstus (I13) 1 36
JlaGopaTtopHsbie 3ansatus (J1ab) - -
CamocrositesbHas padora (CP): 4 143,8
KoHTtakTHas camocTosiTenbHas paboTa 15 0,2
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI ' 53,8

Bua KoHTpoJIsA: 3a4€T, IK3aMeH 1 35,6

Buabl yueOHoi1 padoThI B 3E B acrtp. yacax

O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4eOHOMY ILIAHY 7 189
KonraktHas patora (KP): 2 54,45
Jlexumn (Jlek) 1 27
[Tpaktnueckue 3anstus (I13) 1 27
JlabopaTtopusbie 3ansatus (J1ab) - -
CamocrositesabHas padora (CP): 4 107,85
KoHnTtakTHas camocTosTenbHast pabora 15 0,15
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI ’ 40,35

Buja koHTpOJISi: 32a4€T, IK3aMeH 1 26,7

«Bpruncaurenbubie MeToabl B xumun» (b1.5.12)

1. Heap AMCUMIUINHBI:

- O3BHAKOMJICHHUEC C OCHOBHBIMH ITOHATHUAMHU COBpCMCHHOfI BBIUHMCIIMTEILHON XHUMHU,
- U3Y4YCHUC OCHOBHBLIX Pa3aciioB BBIUMCIIMTEIIFHON XUMUHM U HX MPUMCHCHUA JIs1 ITOHUMaHUWA

mpupoabl CBOMCTB XMMHYECKUX CHUCTEM,

- O3HAaKOMIJICHHE C HOBBIMHU pasacjiaMH TCOPHU XUMHYICCKOM CBsI3HM, BO3HHKIIMMHW Ha OCHOBC

Pa3BUTHA BBIYUCIUTCIILHBIX MCTOOOB B XUMHUH.
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- O3HAKOMJICHHME C OCHOBHBIMU METOJAMH BBIUYHUCIUTEIBHOW CTPYKTYPHOU XMMHUU MOJICKYT H
OOJBIINX XUMUYECKUX U OHMOJOTUYECKUX CUCTEM.
- NpuOOpeTeHHe HaBBIKOB pPAa0OTBI C OCHOBHBIMH KOMIIBIOTEPHBIMH IPOrpaMMaMH,
UCIOJIB3YEMBIMUA B TMpaKTUKEe HMH(paKpacHOW KojeOaTelbHONW CHEKTPOCKOMUU OPraHHMYECKUX
COCIMHECHU.
2. B pe3yabTaTre n3yueHHus AUCHMILIMHBI 00y4alolMiics M0 MporpaMMe crenuaaIuTeTa
JOJIZKeH:
O6nagath caeayOUMMH KOMITIETEHIIUSMU:
— CIIOCOOHOCTBIO HCIIONIB30BaTh TEOPETUYECKHE OCHOBHI (DYHIAMEHTAIbHBIX pa3/IeiioB
MaTeMaTHKHU B (pU3KKH B TipodeccuonanbHoit aesreapaoctu (OITK-3);
— BIQJICHUEM COBPEMEHHBIMH KOMIIBIOTEPHBIMH TEXHOJOTHSMUA TPU IJIAHUPOBAHUH
UCCIICIOBaHMM, TTOyYeHHH U 00paboOTKe pe3yabTaTOB HAYYHBIX SKCIIEPUMEHTOB, cOOpe,
00paboTKe, XpaHEeHUH, IPEACTABICHUH | Iepeaaue HayuHoi uapopmanuu (I1K-6).
3uams:
- OCHOBHBIE MOHATHUSI COBPEMEHHOW BHIYMCIUTENIbHON XUMUWU;
- TPHUHIIMAITBI U TPUMEPhl TPUMEHEHUSI COBPEMCHHOW BBIYUCIIUTEIHPHON XUMHUU K KOHKPETHBIM
XUMHUYECKHM CHCTEMaM;
- OCHOBHBIE B3aMMOCBSI3M MEXIY COBPEMEHHOM BBIYMCIUTEIBHOM XUMHUEH U DIIEKTPOHHOMU
CTPYKTYpOl U (U3UKO-XMMHUYECKUMU CBOMCTBAMU BEIIECTB, MPUMEHSEMBbIC JUIS YIPaBICHUS
CBOMCTBAMM MAaTEpPUAJIOB;
- BOBMOXHOCTH OCHOBHBIX COBPEMEHHBIX METO/IOB BBIUMCIUTEILHON XUMHUH.

Ymems:
- IPUMEHATHh METOJbl BHIYMCIUTEILHON XUMHH JJISl pacuera, MHTEPIPEeTallud U MpeICKa3aHus
CTPOCHUS M CBOMCTB XMMUYECKHX CHCTEM.

Braoemo:

AIIEMEHTAPHBIMH HAaBBIKAMH ITPUMEHEHHSI ITOIX00B U METOJIOB BHIYHCIUTEIBHON XUMHUN
OpU  pEHIeHMH TMPAKTUYECKHX TEXHOJOTMYECKUX 3aJad C [OMOIIBI0  CTaHJApTHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA.

3. Kparkoe cogep:kaHue TUCHHUIINHBI

Beenenwne. Ponb 1 MECTO BRIYHCITUTENBHBIX METOJIOB B XUMHH.

Mooyne 1. Ocnognuvle npedcmasnenus
MareMaTiuecKkue MOJENH B XMMHHU. BBIUHCITUTENbHBIE METOAbl B XMMHUHU. MaTemaTtndeckue
MOJIeTT ¥ WX TpUOIKEHHBIM XapakTep. Ponb Monenu B HaydyHOM HccliejoBaHuU. Mojenw,
QITOPUTMBI M TPOTPaMMBL. UWCIEHHBIA SKCIEPUMEHT. DIIEMEHTHI TEOPUU IMOTPEUTHOCTEH.
[Tpubmmkennsle yrcna u ¢yHkuu. [IpaBuna 3amucu U OKPYIJIeHUS TPUONTMKEHHBIX YUCEN U
NecTBUH Hal HUMH. AOCONIOTHas M OTHOCHTENbHAs MOTPENIHOCTh BBIYMCICHUS CYMMBI U
Pa3sHOCTH, MPOU3BEACHUSA M YACTHOTO NMPHOIMKEHHBIX 4Hceld. AOCONIOTHAs U OTHOCHUTENbHAs
HOTPEIIHOCTh BBIYUCICHHS (YHKIIMU OJHON M HECKOJIbKUX MepeMeHHbIX. CHCTeMbl KOOpAMHAT.
JlekapToBa, moJsipHas, IIJIUHAPHYECKas M cepudeckass CUCTeMbl KoopauHar. CBs3b MEXITY
HuUMH. OnrcaHue BOAOPOA0NOJ00HBIX aTOMOB B C(epUUYECKON cUCTEME KOOPAUHAT.

Mooyns 2. Ckanspusie u 6ekmopHoie genuuunsl. Mampuywvl u onepamopul
DneMeHThl BeKTOpHOTO aHanu3a. CKalspHble U BEKTOpHbIE BeTHUMHbI. CI0XKEHHE U BHIYUTAHUE
BeKkTOpoB. CKAIpHOE W BEKTOPHOE INMPOW3BEICHHE BEKTOpPOB. [Ipom3BeneHNs TpeX BEKTOPOB.
JuddepenurpoBanue BeKTOpa IO CKAIIPHOMY apryMmeHTy. I[IpuMeHeHue BEKTOpOB IJis
OIHCAHMsSI CTPYKTYPHI KprcTawioB. CKansipHbIe U BEeKTOpHBIE o CkanspHoe moie. ['pagueHT
ckangpHoi ¢yHKuuu. BekropHoe nose. JluBeprenuus u porop Bekropa. [loTeHumansHoe mose.
Teopema Octporpaackoro-I'aycca. Teopema Crokca. [IpakTuueckue NpuaoKeHus CKaasIipHOro 1
BEKTOPHOTO aHallu3a B XHMHH. ATOMBI B MOJIGKYJaX U B3aUMOJEHCTBUS MEXIy HUMHU.
BHyTpuMONEKyIIpHOE DIIEKTPUYECKOE TION€ W DIIEKTPOCTATUYECKHE B3aUMOJICHCTBUS B
MOJIEKYJISIPHBIX CHCTeMaX M KpUCTalax. MaTpullbl U onepaTtopbl. MaTrpHIlbl U onepaiu Hajl
HUMH. TpaHCTIOHUpPOBaHHAS, SPMHUTOBA M 0OpaTHast MaTpuIlsl. Omeparopsl B xumun. OniepaTopsl
OCHOBHBIX (PM3UKO-XUMUYECKUX BennuuH. Kommyranus omeparopsl. Omneparop ['amunbToHa U
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€ro KOMIIOHEHTHI. JIMHEeWHbINM BapualMoHHbIN MeTox Putna. [IpuMeHnenus ornepaTopoB U MaTpull
B XMMUU: BApUALIMOHHBIN METOJ pelieHus ypaBHenus Ipenunrepa.
Mooyne 3. BuluucaumenvHvle Memoobl 8 XUMUUECKUX 3a0a4ax

MareMaTnyeckue METOJbl KJIAaCCUYECKOrO OMNHUCAaHUsl CTPYKTYpbl M JIMHAMHKHA MOJIEKYIL.
JIBr>KeHre MOJIEKYJIBI B JTA0OPATOPHOM CUCTEME OTCUeTa U B CUCTeMe LieHTpa Macc. Onucanue
BpallaTeIbHOTO JABWKEHUS MOJIEKYyJlIbl. Marpuua TeH30pa MOMEHTa WHEpPUUU MOJEKYIIbI.
I'1aBHBIE MOMEHTBI MHEPLMU MOJIEKYJIBl. MOMEHTBI HHEPLUUH MOJIEKYJ PA3JIM4YHOIO CTPOCHHS.
VYpaBHEHHUSI MEXaHMKU B 0000IIEHHBIX KoopauHatax. [loHsTHE 000OIIEHHBIX KOOPAMHAT.
VYpaBuenus Jlarpanxka. YpaBHeHus ['amunbroHa. @yHKIMS ['aMuIbTOHA Kak IMOJHAs 3HEPTUS
KOHCEPBATUBHON H30JMpPOBaHHON cucTteMbl. KonebaHusi aToMOB B MoJieKyjle B 00OOIIEHHBIX
KoopanHaTax. ['apMoHMYeckuil moTeHuuman. ['apMoHnyeckre KojeOaHHs aTOMOB B MOJIEKYJIC.
HopmanbHble BaJleHTHbBIE KOJIeOaHHUsl aTOMOB B MOJIEKYJIe: CHMMETPHYHbIE, aHTUCUMMETPUYHBIE,
nepopmanmonnsie. MHdpakpacHas xonedaresnbHasi CIEKTpOCKonus. MaremaTuyeckiue MOJIeNu
HK-cnektpockonuu. MK-cnexkTpsl MOIVIONIEHUS OpPraHUYECKUX cOoequHeHud. MexaHudeckas
MoJeNlb MOJIEKYNbl. [Tpubnmxenus, nexame B OCHOBE MEXaHWYECKOH MOJENTU MOJIEKYJIbI.
[loBepXHOCTh MOTEHUMAIBHOM HHEPrUM MOJIEKYJBI M €€ XapaKTepUCTUKHU. SnepHas
KOH(HUTypanus MOJEKYIbl U MOJEKYISApHas CTPyKTypa. DHepreruueckue Oapbepsl Ha [II1D.
Banentnsie nzomepsl u konpopmepsl. Konpopmanronuslii ananu3. BHyTpeHHHE KOOPIUHATHI
MoJIeKyJIbl. [IoTeHnManbHas SHEPIrUsl MOJIEKYJbl B PAMKAaX MEXAHMYECKOM MOJIEIH MOJIEKYJIBL.
[TpubmmkeHre aAJIUTUBHOCTH TMApHBIX AaTOMHBIX B3auMojeWcTBUN. CHIIOBBIE TOCTOSHHBIC
MOJIEKYJBl W WX pacueT. AHrapMOHM3M aTOMHBIX KoneOanmid. Ilorenmman Mopca.
Bpamarensabsie Oapbepsl Mojekyn. [loTeHnumanbHas sHeprus Monekyibl. [loTeHnuanpHas
DHEPTUsi MOJEKYJbl KaK IapaMerpuyeckas (QYHKIUS BHYTPEHHUX KOOPAMHAT AaTOMOB.
DJIEKTPOCTATUYECKOE B3aUMOJICUCTBHE aTOMOB M MOJIEKYJd. MynbTUIIOJIBHAS MOJEIb. ATOM-
atoMHoe mnpubmmkenue Kwuraifropoackoro. Oueprust Ban-nep-Baanbca. IloreHuunanst
Jlennapna-/I>xonca u bakuarema-Xumnna. BogopogHas cBs3b. HepmocTtatkm MexaHHYECKOM
MOJIEJIM MOJIEKYJIbl. BbluMciauTenbHble METOAbl s OONBIIMX MOJEKYJISpPHBIX cHuCTEeM. L
Monekynspueiii ancam0ib. DyHKUMU pacnpeneneHus. MeTol MONEeKYISIpHOW TUHAMUKU.
Meton MonTe-Kapio. Beruncnutenbuble MeTOAbI JUIsl OOJIBIIMX MOJIEKYJSApPHBIX cucTteM. Il
BeruucnutensHplii  acriekT  Teopud  pyHkiuoHana miuotHoctd.  Merox  Kona-lllswma.
HeopOurtanbnpiit moaxo1. BeraucnureabHbie METOABI I OOJBIITNX MOJIEKYISIpHBIX cucteM. III.
Merton Kapa-Ilappunenno. ['uOpuaHble METOAbI «KBAaHTOBas MEXaHHMKa-MOJIEKYJspHas
MEXaHUKay.

3axnouenue. Boiuuciumenvhvie Memoowl - COBPEMEHHbIU UHCMPYMEHM NPOSHO3Ad 8 XUMULL.

4. O0beM y4eOHOH TUCHHILINHBI

Buab yueoHoi padoTsl B 3E B axazem.
yacax
O0mas TPyA0EMKOCTh JMCHHILIHHBI 10 Y4eOHOMY IIAHY 5 180
KonraktHas patora (KP): 2 72,6
Jlexruu (JIek) 1 36
[Tpaktuueckue 3anstus (I13) 1 36
CamocrositesbHas padora (CP): 2 71,8
KoHTakTHas camocTosiTesbHasi paboTa 05 0,2
CaMOCTOSITETbHOE U3YYEHUE PA3/ICNIOB TUCIIUIIIINHBI ’ 17,8
Bua KoHTpoJIsA: 3a4€T, IK3aMeH 1 35,6
Buabl yueOHoii padoThI B 3E B acrtp. yacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 5 135
KonraktHas pa6ora (KP): 2 54,45
Jlextuu (Jlek) 1 27
[Ipaktuueckue 3ansrus (I113) 1 27
CamocrositeabHas padora (CP): 2 53,85
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KoHnTtakTHas camocTosTenbHas pabora 05 0,15
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCHUIIIMHbI ' 13,35
Buja koHTpoOJISI: 32a4€T, IK3aMeH 1 26,7

«Kpucramnoxumusn» (51.5.13)

1. Heab aucHUIUIMHBI — (OPMHPOBAHUE Y CIyIIaTeled MPEACTaBICHUS O CTPOCHHU
KPHUCTAIIJIOB, O CBSI3U €r0 C (PU3UKO-XUMUUYECKHUMH CBOMCTBAMH KPUCTAIIOB M IPUPOJIOH
XUMHUYECKOTO B3aUMOJICHCTBUS

2. B pe3yabTaTre n3yueHus AUCHMILIMHBI 00y4alolMiics M0 MporpaMMe crenuaaIuTeTa
JOJIZKeH:

O6nanath cneayouMMI KOMIETSHIIUAMU:

—  CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHHIO, aHau3y, cuaTe3y (OK-1);

— CIOCOOHOCTBIO K MOHUCKY, 00paboTKe, aHaIN3y Hay49HOU MHpopManuu U GOpMYIHPOBKE
Ha MX OCHOBE BBIBOJIOB M mpetoskenuit (OITK-5).

3Hamy:

MIPOCTEHIINE TPYIIIBI CAMOCOBMELICHUH, 3aKPBIThIE AJIEMEHThI CUMMETPUHU, B3aUMOCBSI3b
MEXYy 3JI€MEHTaMH CHMMETPHUH, ONEpalusMH CHUMMETPUH, MEXIYHApOIHYIO CHMBOJIUKY U
cumBoinKy Illendmuca ans 0003HAUYEHUS TOUEYHBIX TPYII, TOYCYHBIC TPYIIbI HU3MICH,
cpeaHel u BbIcIIel KaTeropuu, KoopanHaTHbIE CHUCTEMBI KPUCTAIIOB, KpUcTaiorpadguyeckue
TOYEYHBIC TPYIIBI, OTKPHITHIE AJIEMEHTHl CHMMETPHH, TPEXMEpHBIE TPYIIBI TPAHCISAIUII-
pewerku bpaBe, 0003Hau€HUs] NPOCTPAHCTBEHHBIX TPYNI CHUMMETPUH, OOO3HAYCHMsS Y3JIOB,
PSIOB, IUIOCKOCTEW, MpaBHIIa OINpEeNICHUs 4Yuciia (OPMYIBHBIX E€IWHUI], THIBl IUIOTHBIX H
IUIOTHEHIIMX YIAKOBOK, COOTHOLICHHE OMNPEAETCHHBIX [0 T'€OMETPUU ITyCTOT, BO3MOKHBIX B
IUIOTHBIX U IUIOTHEHIINMX YIaKOBKaX, MOJIOXKEHHUE TETPA3IPUUECKUX M OKTa’3IpUUECUX MYCTOT B
reKcaroHajabHOM M KyOMUYECKON KJIa/IKaX, OCHOBHBIE CTPYKTYPHbIE TUIIbI METAJIJIOB, HEMETAJLIIOB,
OMHApHBIX.

Ymemo:

YMETh  OCYIIECTBIISATh CHUMMETPUYECKHE IpeoOpa3oBaHUs TEOMETPUUYECKUM U
anredpanvyeckuM crocodamu, ONnpeAessaTh TOUEUHYIO TPYNIy KOHEYHOW (UTYpbl, MOJIEKYJBI C
OTpeNIelIeHHOW TreoMeTpuell Mo Habopy 3aKpBITBIX 3JEMEHTOB CHMMETPUH, H300pa3UTh
MIPOEKIHUIO AJIEMEHTOB CHMMETPHUH; ONPENEIATh BCE 3JIEMEHTHl CUMMETPUM COOTBETCTBYIOLIUE
OTpe/Ie]IEeHHOW TOYEYHOM TIpyIIe, ONpeAeauTbh KpHCTaIorpauyeckuil Kiacc, CHHTOHHIO,
TOYEYHYIO TpYIIy KpHUCTAJUIa, ONPENENATh THUIl d3JIEeMEHTapHOW suelku(pemerku bpase),
OIpPENENATh IIOJIOKEHUE Yy3JIa, pPsAa IUIOCKOCTH B KPUCTAUIMYECKOW pelIeTKe 10 HX
0003HAaYEeHUSIM; OIpPEAEATh YUCIO (POPMYJIbHBIX E€AMHUIl B KPHUCTAUIMYECKOM CTPYKTYpe H
paccUUTHIBaTh PEHTI€HOrpa(UUECKyIO MIIOTHOCTh, ONPEAETATh MOJOKEHUE TETPASAPUIECKUX U
OKTa3JpUYecuX IyCTOT B TIEKCAaroHaJbHOW W KyOMYecKoll Kiaaka, HW300pasuTh IMPOEKLHUIO
CTPYKTYpBI, OIPENEIUTh MPOCTPAHCTBEHHYIO TPyNIy [UIsi M3Y4YEHHBIX CTPYKTYp, THI
KOOPJIMHAIIMOHHOTO TOJIM3/Ipa, PAacCUUTaTh pPEHTreHOrpadUYecKyl0 IUIOTHOCTh M YHCIO
(OpPMYJIbHBIX €IMHMUII.

Bnaoemy:
IIPaKTUYECKMMH HaBBIKAMU MCCIIEJOBAHNS KPUCTANINYECKUX CTPYKTYP.
3. Kpartkoe coapep:xanue TUCHMILIHHBI
Mooyne 1. Omnepanum W 3JIEMEHTHl CUMMETpUM. BzaumoneiicTBue —omnepaiuii.
ToxnectBeHHoe mpeoOpazoBaHue. CoOCTBEHHbIE M HECOOCTBEHHBIE BpallleHUs, XHpalIbHbIE
¢urypel. I'pynma omepanuii cUMMETpHM, MOPSJIOK TpPYyMIbl, HoAarpynmna. I'eomerpuueckue
o0pa3bl HecoOCTBeHHBIX BpamieHuil B cucremax lllendnuca u I'epmana-Morena, B3auMocBsI3b
MOPSIIKOB 3€pKAJIBHO-IIOBOPOTHBIX M MHBEPCUOHHBIX ocel. Kareropum u cemelcTBa TOUEUHBIX
rpynn no Hlendgaucy u I'epmany-Moreny. ToueuHble rpymnmbsl reoMeTpuUueckux GUryp u
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MoJiekysn. CHUMMeTpHsl NMpaBUIbHBIX MHOTOI'PAaHHUKOB (IUIaTOHOBBIX Ten). Popmyna Oiinepa.
Opbuta TOYEUHOW TIpyMNIBl, KPATHOCTh OPOUTBI W JIOKAJIbHAs CHMMETpUS €€ TOYeK.
Cummerpuuecku He3aBucuMas oomacts ¢urypsl. [lpeaensHbie rpynmnbl 6€CKOHEUHOTO MOPSIKA.
[Tpuniuner Kropu u Helimana.

Mooyns 2. TpaHCHsSIMOHHAs CUMMETPHS W KPUCTALIMYECKAs pEIIeTKa, MapaMeTpsl
aneMeHTapHOM sueliku. Kpucramnorpagpuyeckue u HekpucTamaorpapuyeckue 3aKkpbIThble
3JIEMEHTbl cCUMMeTpud. CHHTOHHH, TOJO03APHUECKUE TPYIIBI, KpUCTAIOrpaduyeckue KIIacChl.
[TpruMuTHBHBIE U LIEHTPUPOBAHHbIE PEIIETKHU; Kiacchl (pemeTku) bpase. IHaekchl HanpaBieHui
Y IJIOCKOCTEMN B PELIETKE.

Mooynb 3. OTKpbITbIE KpUCTAIUIOrpa(UUECKHE IEMEHThl CUMMETPUH, UX 0003HAYEHHUE IO
['epmany-Moreny u neiicTBie. DHaHTHOMOP(HBIE BUHTOBBIE OCU. B3aumoeiicTBUe OTKPBITHIX
3JIEMEHTOB C 3aKpBITBIMU M MeEXIy co0oi. IIpocTpaHCTBEHHbIE TIpYMIbl, MX CHMBOJIBI IO
['epmany-Moreny, cBs3b ¢ KpucTamiorpapuiyeckuM kinaccoM. Cummopdubie 1 HecuMMOpGHBIE
rpynmbl. CHCTEMBI SKBUBAJEHTHBIX MO3ULMHA (OpOUTHI) MPOCTPAHCTBEHHBIX I'PYII, KPaTHOCTh
obmielt mo3unuu. I'paduku nmpocTedmmx rpynmn HU3MMX W cpenHux cunronwii: (P1, PO 1, P2,
P21, C2, Pm, Pc, Cm, Cc, P2/m, P2/c, P21/m, P21/c, C2/m, C2/c, P222, P212121, Pmm2,
Pmmm, P4, 14, P41, P42, P[] 4, 14, 141, 171 4, P3, P31, P6, P61, P62, P63). UnurepranmoHanbHbIe
TaOJIUIIBI M COJIEpIKAILAsAC B HUX HHPOPMALKS O IPOCTPAHCTBEHHBIX IPYIIAX.

Mooyne 4. Tlpunmun pa®OTBl M CHEKTp pPEHTreHOBCKoW TpyOku. Jubpaxmms
PEHTTEHOBCKOr0 M3iydeHus Ha kpucramwie. dopmyia bperra, KpucTamibl-MOHOXPOMAaTOPHI.
bnok-cxema peHTreHoBcKoro audpakromerpa. Mo3andyHoe CTPOEHHE PpEealbHOI0 KpHUCTala,
3aBUCUMOCTb IOJYLIIMPUHBI peduiekca OT pa3Mepa 00JacTi KOTepeHTHOIo paccesHus, hopmyia
[Iepepa.

Mooyns 5. MeXnIoCcKOCTHbIE PACCTOSHUS U MHJEKCHl pediieKcoB, MOHATHE 00 oOpaTHOH
pemerke. CBsizb uHAEKCOB hkl ¢ MEXIUIOCKOCTHBIMU PAaCCTOSHUSAMH JUJISI  KPUCTAJIOB
OpPTOPOMOMYECKOM, TEeTparoHaabHON M KyOM4eckoil cMHroHui. VIHTerpajibHble HHTEHCUBHOCTH
pedrexcoB M KoMIuieKcHble CTpyKTypHble amiuutyzabl Fhkl. Ilonsrtue o mpobneme a3 u
METOAaX paclIMPpPOBKU KPUCTAIUIMYECKUX CTPYKTYp. OCHOBHBIE 3TaIlbl PEHTI€HOCTPYKTYPHOIO
anaymsa MoHokpuctawioB (PCA). Ilapamerpsl TemnoBwIx Kojebanuid, R-¢akrop. banku
CTpYKTYpHBIX aaHHbBIX (CSD): momck u o0paboTka conepKaliedcss B HHUX CTPYKTYpHOMH
uH(pOpMaLIUH.

Mooyns 6. MexaToMHble B3aUMOJCHCTBHS B KpUCTAUIMYECKHX MeTayiax. CTpyKTypsl
METaJIJIOB: MJIOTHBIE U IUIOTHEHIINE IIapoBble YIAKOBKU Ha IUIOCKOCTU U B npoctpancTse (11K,
I, OLIK, I'TTY, I'lIK) ¢ npumepamMu MeTaysIOB; BUABI U Pa3Mepbl MyCTOT B 3TUX YHNaKOBKaXx.
[Momumopdusie moaudukanuu (Fe), Muorocioitasie maposbie ymakoBku (La, Sm). Uckaxenus
IUIOTHEHIIMX YMAKOBOK B CTpykTypax Zn, Cd, In u Hg. 3aBucumocts ¢pusnueckux cBOMCTB
METAJIJIOB OT HX CTPOEHMSI M MEKaTOMHOIO CBsA3bIBaHMA. [Ipocreiinnie HHTEpMETAIUIU/IBL:
Cu3Au (dasoseli mepexon "mopsmok - Gecropsagok") m Nb3Sn (aTomusii Motus " W").
Hecrexnomerpuueckue ¢aspl BHeApeHus, kKapouabl Bojibppama. [loHsATHe o KiacTepax u
HAHOYACTHUIAX METAJIJIOB.

Mooyns 7. IlpuHIUIBI CTPOSHUS MPOCTHIX BEIIECTB - HEMETAJIOB: KOBAJIEHTHBIE U BaH-JEp-
BAaJIbCOBBl B3aMMOJEHUCTBUS, MOTHUBBI PACIHOJOXKEHHUS AaTOMOB B KpHcTaie (OCTPOBHOH,
LENOYEYHbIHN, TpyOUaThIi, CIIOMCTBIN, KapKacHbIN). AJUIOTpONuUs, HOTUMOPGU3M U U30MOpPU3M,
MOJINTUIIBI B HEMETAJIIAX.

Mooyns 8. OOume noaxoasl K MOJIETUPOBAHUIO KPUCTANIMYECKUX CTPYKTYp. MneanbHbie u
peanbHble KpUCTaUIBl. TeruioBoe JBMKEHHE B KpHCTAIaX CIOCOObI €ro OMHCaHUSL.
KBaHToBOXMMHYECKHE M SMIHUPHUYECKHE METOJbl pacdyeTa pPaBHOBECHON KPHCTAJUIMYECKOM
CTPYKTYpHI. Mcriosib30BaHNEe MOJIEKYJISIPHBIX KJIACTEPOB /ISl MOJAEIUPOBAHMSI I1OJISI KPUCTAILIIOB.

Mooyne 9.  OcCHOBbl  NPEUU3UOHHBIX  PEHTTEHOAM(PAKIMOHHBIX  HCCIEI0BaHUH.
MynpTunosnpHas MOJEIb ONUCAHMS JJIEKTPOHHOM IUIOTHOCTH B KpucTauiax. IIpumeHeHune
TOMOJIOTHYECKOI0 aHanu3a (QYHKIMH paclpefeseHusl 3JIEKTPOHHON IUIOTHOCTH U (YHKUIUU
JoKanu3auu AeKTpoHHbIX nap (ELF) s onucanus ctpoeHust COeTMHEHUH.
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4. O0beM y4eOHOH JUCHUILINHBI

Buabl yueoHoii padoTsl B 3E B axajewm.
yacax
Oo0mas TPyA10eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 5 180
KonraktHas pa6ora (KP): 15 54,4
Jlexiuu (Jlek) 1 36
[Tpaxtrueckue 3ansatus (I13) 0,5 18
CamocrositeabHas padora (CP): 2,5 90
KoHTakTHas camocTosTenpHas pabora 1 0,4
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 35,6
Buj koHTpoOJISI: IK3aMeH 1 35,6
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TpyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 5 135
KonraktHas pa6ora (KP): 15 40,8
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 2,5 67,5
KoHTakTHas camocTosTenbHas pabota 1 0,3
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 26,7
Bun koHTpoOJISI: SK3aMeH 1 26,7

«KBanroBasi xumus» (b1.5.14)

1. Heab IMCHUIIMHBI —
- 03HAKOMJICHHS C OCHOBHBIMHU TIOHSATHSIMH COBPEMEHHOUW KBAaHTOBOW XUMHUH;
- U3y4YeHMs] HPUHIUIIOB OCHOBHBIX KBaHTOBO-XMMHUYECKMX METOJOB pacyera CTPOCHHsS U
CBOWCTB XUMHUYECKHUX CUCTEM;
- O3HAaKOMJIGHHUSI C OCHOBHBIMU IPEJCTABJICHUSAMHM TEOPUUM XUMHUYECKOW CBSI3U U
MEKMOJIEKYJISIPHBIX B3aUMO/ICVCTBHUIA;
- 03HAKOMJICHHE C OCOOEHHOCTSAMHU XUMHUECKOW CBSI3U, MEXMOJIEKYJIAPHBIX B3aUMOJEHCTBUM U
CBOMCTB MOJIEKYJISIPHBIX M CYNPaMOJIEKYJSIPHBIX CHCTEM, IOJIMMEPOB U DJIEMEHTOB >KMBBIX
CHUCTEM;
- O3HAaKOMJICHHE C OJJIEMEHTAaMH METOJ0B KBAaHTOBO-XMMHUYECKOIO OINHUCAHUS XHUMHUYECKUX
peaxkLuii;
- 03HaKOMJIEHHE C KBAHTOBO-XUMHUYECKUM OMUCAHUEM BJIEKTPOHHON CTPYKTYphI TBEPABIX TE;
- MpUOOpETEeHUs] HAaBBIKOB pabOTHl C OCHOBHBIMH KBAaHTOBO-XHMHUYECKUMH KOMIBIOTEPHBIMU
IporpaMMaMu, HCIOJIb3yEMbIMU Ha MPAKTHKE.

2. B pe3yabTaTe M3y4yeHHs TUCHUIIMHBI 00YYaIOLIUIiCs 10 MporpamMMe crenuajuTeTa
JOJIZKeH:

OO6nanath cIeayrIMMMH KOMIETEHITUSIMH:

— CIIOCOOHOCTBIO K MOHUCKY, 00paboTKe, aHaIN3y HaydHOU MHpopManuu U GOpMyIHPOBKE
Ha UX OCHOBE BBIBOJIOB 1 nipeaoxenuit (OI1K-5);

— BIQJIGHUEM HOPMAaMU TEXHUKM O€30IaCHOCTM M YMEHHMEM pealu3oBaTb HX B
7a00paTOPHBIX U TexHOMoruueckux ycnosusx (OITK-6);

— BIIQJICHUEM CHUCTEMOH (pyHIaMEHTaJIbHBIX XMMHUYECKUX TOHSATHA U METOJIOJIOTHIECKUX
aCIeKTOB XUMUH, popMamMu U MeTogaMu HaydHoro no3Hanus (I1K-3);

— BlaJeHUeM O0a30BbIMU TMOHSATHSIMU S3KOJOTMUYECKOW XUMHHM, METoJaMH Oe30MacHOro
oOpalleHuss ¢ XUMHUYECKUMH MaTepuajaMyd C Y4eTOM HMX (PU3MYECKMX M XUMHYECKHX
CBOMCTB, CIIOCOOHOCTBIO MTPOBOJIMTH OIICHKY BO3MOXHBIX pruckoB ([TK-9).
3nams:
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- OCHOBHBIE IIOJIOKEHUS KBAHTOBOM XHMMHUHU, COBPEMEHHOW TEOPUHU XUMHUYECKOM CBSI3U H
MEXMOJIEKYJIIPHBIX B3aWUMOJCHCTBUNA U MPUMEPHI €€ MPUMEHEHUS K KOHKPETHBIM XHUMHYECKUM
cucreMam;

- TIPUHLHUIBI KOJMYECTBEHHOW XapakTEpU3alMd aTOMHOM M 3JIEKTPOHHOW CTPYKTYpBI
MOJIEKYJIIPHBIX U CYIIPAMOJIEKYJISIPHBIX CUCTEM U IIOJUMEPOB;

- OCHOBHBIE B3aWMOCBSI3M MEXKIY DJIEKTPOHHON CTPYKTYpoil U  (PU3UKO-XUMUYECKUMU
CBOMCTBAaMH BEILIECTB, JICXKAIIUE B OCHOBE YIIPABJICHUSA CBOMCTBAMH MATEPUAJIOB;

- BO3MOYKHOCTM OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHX pPAaCUETHBIX METOJOB U
00J1aCTH UX IPUMEHUMOCTH.

Ymems:

- NPUMEHATh KBAaHTOBO-XMMHUYECKHE IIOAXOJAbI M METOIbI Ul pacyeTra, MHTEpIpEeTauud u
MIPEACKA3aHMs CTPOEHUS U CBOMCTB MOJIEKYJISIPHBIX, CYIIPAMOJIEKYJISIPHBIX CUCTEM U MOJIUMEPOB.

Braoemy:

- 3JIEMEHTAPHBIMU HAaBBIKAMHM IPUMEHEHHUS KBAHTOBO-XMMHUYECKHX IMOJAXOJOB U METOJOB IpHU
PELICHUU IPAKTUYECKUX TEXHOJOTMYECKMX 3aJad M CTaHJAPTHBIMM KBAHTOBO-XMMUYECKUMHU
KOMITBIOTEPHBIMU ITPOTPAMMaMHU.

3. Kparkoe coaep:kanue JUCHUTIAHBI

Beenenue. IlpenMer kBaHTOBOM XuMHHM. Poib KBaHTOBOM XHWMHM B OINHUCAHUU
XUMUYECKHUX SIBIICHMA M IpOLeCCOB. B3aMMOCBA3b KJIACCMYECKOM M KBAaHTOBOM MoJelen
MOJIEKYJL.

Mooy 1. Obwue npunyunoi.

OCHOBHBIE TOJIO)KEHHMS] KBAHTOBOM MEXaHUKHU. BapuanMOHHBIA METOJ HaXOXKICHUs
BOJTHOBBIX (YyHKIMU. [IpubmikeHne He3aBUCHUMBIX 9acTUIl. MeToa caMOCOTIIaCOBAaHHOTO OIS,
[TpubnmkeHue MEHTPAIbHOTO MOds. ATOMHBIE OpOMUTANM W UX  XapaKTEPUCTHKU.
AHTHCUMMETPUYHOCTD D3JICKTPOHHOH BOJMHOBOH ¢yHKumu. CrmH-opOutanu. JlerepMUHAHT
Crnevitepa. Meroasl Xaptpu-®oka u Kona-llIsma, Xumuueckass TpPaKTOBKa pe3yJbTaTOB.
DJEeKTPOHHBIE KOH(PHUTYypaIlMA aTOMOB C TOUYKH 3pEHHsI KBAHTOBOW XUMUH.

Mooynv 2. Memoowvi K6anmogo Xumuu.

[Mpubmmxenne bopua-Onmenrelimepa, anuabaTHYecKWii TOTEHIMAT ©  IMOHITHE
MOJIEKYJISIpHOM  cTpykTypsl. Metonel Xaprpu-®oka u Komna-Illoma g Monekyssl.
[Tpubmmxkenne MO JIKAO.

OnexkTpoHHas Koppenauus. Metox KoH(UIypallmOHHOro B3auMmojeicTBus. Teopus
BO3MyIllleHUU. Pacder »Heprum [auccolManuMyd XUMHYECKHUX CBsized. HMepapxuss meTomoB
KBaHTOBOM xumuu. Hesmmupuueckas KkBaHTOBass XuUMMsA. basucHble ¢QyHKIMH A7
HEAIMIUPUYECKUX PACUETOB. ATOMHBIE U MOJEKYJspHble OazucHble HaOOphl. Ponb Ga3ucHbIX
GyHKUMH B ONUCAaHMM CBOMCTB MoJekya. [lomyaMmupuyeckue METOIbl. P-3JIEKTPOHHOE
npubmkenne. Meroa [lappusepa-Ilomna-ITappa. IIpocToii n pacumpeHHbI MeTo1bl XIOKKEs.

TO4YHOCTH KBAHTOBO-XUMUYECKUX PACUETOB XUMUYECKUX CBOMCTB MOJIEKYIL.

Mooy 3. Xumuueckasi c6a3b U MeHCMONEKYIAPHble 63aumooeticmeus. Keanmoeso-
Xumuyeckoe Onucauue peakyuil u 1eKmpoHHas Cmpykmypa meepovlx meil.

OpOuTanbHas KapTUHA XUMHUYECKOW CBsi3U. KOHCTpyKTHBHass M JeCTPYKTHBHAs
uHTepdepeHIys opouraneil. MonekyaspHble OpOUTANIN M UX CUMMETpHUHHAs KiacCH(UKalus.
Koppensiiuonnsie quarpaMmbl. DJIeKTPOHHBIE KOH(DUTYpaIlMi IBYXaTOMHBIX MOJIEKYN. AHaIN3
3aceneHHocTell opOutaneit nmo Mamnukeny. IlonsTHe o 3apsgax W MOpSJIKax —CBS3Ei.
[IpocTpancTBeHHOE pacmpeneseHue dIeKTPOHHON MIOTHOCTH. [ledopmarimonHas 3JeKTpoHHas
IUIOTHOCTb.  Tomojoruueckas TEOpUs XMMHUYECKOM  CBSA3M.  OJIEKTPOCTaTUYECKUU U
SHEPreTUYECKUH  aCMEeKThl OMUCAHUS XUMHUYECKOM  CBSI3U.  OJEKTPOHHOE  CTPOCHHE
MHOT0aTOMHBIX MOJIEKYJ. KBaHTOBO-XMMHMUECKNN aHAJIN3 MEKMOJIEKYIISIPHBIX B3aUMOIEHCTBUM.
Bonopoanas cBs3b. MeTonpl pacdera CynpaMOJNeKYJSIpHbIX cucTeM. KBaHTOBas Xumus
JJIEMEHTOB JKUBBIX CUCTEM.

KBaHTOBO-XMMHUECKOE ONMHMCAHWE XUMHUYECKUX peakiuii B razoBoit ¢aze. [loBepxHOCTH
MOTCHIUAIBHOW JHEPIrUM XUMHUYECKOM peakuuu. [Iyrp XMMHYeCKON peakuuu, KOOpAUHaTa
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peakuuu. IlepexogHoe COCTOSIHME WU

AKTUBUPOBAHHBIA  KOMILJICKC.

Oco0ble  TOYKH

PABHOBECHBIX U MEPEXOJHBIX COCTOSIHUM. MeToabl ONMMCcaHus XUMUYECKUX peakuuid. MHaeKch

PEaKIIMOHHON CIIOCOOHOCTH.

ONEeKTpOHHAsi CTPYKTypa TBEPIBIX Tell.

OnHORJIEKTPOHHBIE

BOJIHOBbIE (DYHKIIMU B KpPHUCTaJUIaX U METOJIbI UX pacuera. YposeHb depmu. 30HHAS CTPYKTypa

TBEPAbIX TEJ U 00YCIIOBJIECHHBIE €10 CBOMCTBA.

3akmouenne. KBanTtoBas XumMus Kak HHCTPYMCHT IIPOTrHO3a B XUMHUH.

4. O0beM y4eOHOMH JUCHHILINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
O01mas TpyA10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 7 252
KonraktHas pa6ora (KP): 3 108,6
Jlexuun (Jlek) 15 54
[Tpaxtrueckue 3ansatus (I13) 0,5 18
CamocrositeabHas padora (CP): 3 107,8
KoHTtakTHas camocTosiTenbHas paboTa 9 0,6
CaMocTOATeIbHOE U3YUYCHHE PA3ACNIOB IUCIUTIIHHBI 71,8
Bua kouTposs: IK3ameH, 3a4ET 1 35,6
Buabl yueOHoii padoTsl B 3E B axazem.
yacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IIAHY 7 189
KonraktHas padora (KP): 3 81,45
Jlexmu (Jlek) 15 40,5
[Tpaktuyeckue 3anstus (I13) 0,5 13,5
CamocrositesbHasi padora (CP): 3 80,85
KonrtakTHas camocrosTenbHas pabora 5 0,15
CaMoCTOsITEIbHOE U3YUYECHHE PA3/IeJI0B AUCIUIUIMHBI 53,85
Buj koHTpOJIsSi: DK3aMeH, 3a4ET 1 26,7

1.

2.

«®usunueckast xumus» (b1.5.15)

Heap MMCHMMJIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABJISIONINX XOJIOM
XUMHYECKOTO Tpolecca, IMOKa3aTh OONACTH MPHJIOKEHHUS STUX 3aKOHOB U HAYYHTh
CTyJCHTa TPaMOTHO NPHMEHSATh WX TPH PEIICHUH KOHKPETHBIX TEOPETHUECKUX U
MPAKTUYECKUX 3a]ad, MOHATh OCHOBHBIE KHMHETHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHHS
XUMHUYECKHX TIPOIECCOB U POJIh KaTalln3a I XUMHUECKON TEXHOJIOTHH

B pe3yabTaTe u3yueHHs1 JUCHUNIUHBI 00yYAKOIIUICS MO MPOorpaMMe ClenuaJInuTeTa
JTOJI2KEeH:

OO06nanath cneayrOIMMMH KOMIIETEHITUSIMH:

- OCHOBHBIC 3aKOHBbI

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

CIOCOOHOCTBIO BOCTIPMHHMATH, Pa3BUBATh M HCIIOJIB30BAaTh TEOPETUYECKHUE OCHOBBI
TPAJUIIMOHHBIX W HOBBIX pa3leliOB XMMHHU TPU PEIICHUH MPO(eCcCHOHAIBHBIX 3a/1ad
(OIIK-1);

BIAJICHUEM  HaBBIKAMH  XHMHYECKOTO  OJKCIIEPUMEHTa,  CHHTETHUYECKUMH |
AHATUTHYECKUMH METOJaMHU TIOJIyUeHHs] W HCCIICOBaHUS XUMHUYECKHX BEIIECTB U
peakuuii (OITK-2);

CIOCOOHOCTBIO TIPUMEHSITh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI MPH OOCYKICHUH
noJydeHHbIX pe3ynbraToB ([TK-4).

3nams:

B3aWMOCBSI3b

¢busznueckoil XuUMHH, bu3NYeCKuX U XUMHUYECKUX

XapaKTEpUCTHUK IIPOLECCA;
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- TYTU OIpEICNICHUs] BAKHEHIINX XapaKTEePUCTHK XUMHUYECKOTO pPaBHOBECHS (KOHCTAHTHI
pPaBHOBECHSI, PABHOBECHOTO BBIXOAA MPOJIYKTA, CTEIICHU IMPEBPAILICHUS MCXOTHBIX BELIECTB) U
BIIMSIHUSL PA3TUYHBIX (PAKTOPOB HA CMEIIEHHE XMMUYECKOT'O PABHOBECHS;
- TEpMOJMHAMHYECKOE OMMCAHUE CBOWMCTB MJICATBHBIX W HEHUICATBHBIX PacTBOPOB, MOAXOBI K
HAXOXKJCHUIO MAPUUAIBHBIX MOJIIPHBIX BETMYUH KOMIIOHEHTOB PAacTBOpA.
TEOPHUIO TATbBAHHYECKHX SIBJICHUIA;
- TEOpPUM KHUHETUKH, IyTH TEOPETHYECKOrO0 pacyeTra CKOPOCTeH XHMMHUYECKHX peakuuil u
OTpaHUYCHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;
- OCHOBHBIE Y€PThl TOMOTE€HHOTO U TeTEPOTeHHOI0 KaTajln3a, IPUYMHBI YCKOPEHUS! XUMUYECKOTO
npolrecca B IPUCYTCTBUN KaTaIU3aTopa.

Ymems:
- IPUMEHSATH TEOPETUUECKHIE 3HAHUS M SKCIIEPUMEHTAIBHBIE METO bl HCCIICIOBAHUS (PH3HMUECKOM
XUMHU TPU PEHIeHUH MPO(HecCHOHAIBHBIX 3a/1a4;
- MPEACKa3bIBaTh M HAXOAUTh ONTUMAJbHBIC YCJIOBHUS MPOBEACHUS XMMHUYECKOTO MpoIecca ¢
IEJIBIO TTOJTYYEHUSI MAKCUMAaJIbHO BO3MOKHOTO BBIXO/Ia MHTEPECYIOIIETO MPOIYKTa;
- MPOBOJWTH AHAJIM3 M KPUTHYECKU OLIEHHBATh IIOJyYCHHBIE SKCIEPHMEHTAIbHBIC IaHHBIC,
0000mIaTh 1 enaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ POBEIEHHBIX ONBITOB;
- IPUMEHSATH TEOPETUUECKHIE 3HAHUS M SKCTIEPUMEHTAIBHBIE METOBI HCCIIeIOBaHUS (pru3ndeckon
XUMHU JJI51 pEHICHUS] BOIIPOCOB, BOSHUKAIOIINX MPU U3YYCHUH KHHETHKH XUMHYECKIX PEaKIINi;
- MPOBOJWUTH AHAJIHM3 M KPUTHYECKU OLIEHHBATH IIOJYYCHHBIC JKCIIEPUMEHTAIbHBIC JaHHbBIC,
0000m1aTh 1 eNaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:
- KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKHX METONOB (U3NYECKON XUMHUHM ISl pPEHICHUS
KOHKPETHBIX UCCIIEIOBATEIILCKUX 3a/1a4;
- HaBBIKAMH OIPEJICJICHUSI COCTOSHUS PABHOBECHS M CaMONPOM3BOJILHOTO HAlpaBJICHUS
XMMHYECKOT0 TpoLecca;
- 3HAHMUAMHU OCHOBHBIX 3aKOHOB (M3WYECKOH XMMHUH IS COJCPKATEIbHON HHTEPIIPETAIUH
TEPMOAMHAMHYECKHUX PACUETOB;
- METOJaMH ONpEACTCHHUS IOPsAAKAa M CKOPOCTH PEAKIMH, YCTAHOBJICHHS JIHUMHUTUPYIOIIEH
CTaJUM U MEXaHU3Ma U3y4aeMol XUMUYECKOH peaKIii;
- HaBBIKAMH  COCTABJICHUS TallbBaHUYECKUX JJIEMEHTOB ISl  LEJNed  OIpeesieHus
TEPMOJIMHAMMYECKUX XapAKTEPUCTUK U KOHCTAHT PAaBHOBECHS UCCIIEyEMOM peaKIii;
- 3HAHUSMH OCHOBHBIX 3aKOHOB XHUMHUYECKOW KWHETHKH, BJIHMSHUS Pa3IHMYHBIX (PAKTOPOB
(TemmepaTypbl, JaBJIEHUS, KaTalu3aTopa) Ha CKOPOCTh XUMHUUECKOW PEaKIINU.

3. Kparkoe coaep:kanue 1uCUHNIAHBI

Mooyns 1

XuMmuuecKkas TepMOJWHAMHKA. TepMOAMHAMUYECKHE CHUCTEMBl W TEPMOJMHAMHUYECKUE
napameTpbl. DKCTEHCUBHbIE 1 MHTEHCHBHBIE CBOMCTBA CUCTEMBI. TepMOIMHAMUYECKUN TIpoLIecC.
OyHKIIMU COCTOSIHUS W (YHKIUHM Tpoliecca. BHYTpPEHHs SHEPrHsl M DHTAIBIIHS CHCTEMBI.
Tennora u pabora kak (GopMbl Mepegadyd 3HEPrUM OT CUCTEMBI K cucTeMe. MexaHuueckas
pabora (paboTa pacmmpeHus) W T1oje3Has pabota. DOpPMYTUPOBKHM TIEPBOTO Hayaia
TEPMOJMHAMHUKH. B3aMMOCBS3b TEIUIOTHI, pabOThl M W3MEHEHUs BHYTPEHHEH OHHEpPIruu B
U30XOPHOM, H300apHOM W HM30TEPMHUYECKOM Ipoleccax. TelIoeMKOCTh BEIIECTB, MOJSpHas
TEIIOEMKOCTh. TelI0eMKOCTh TBEPAbIX BELIECTB M KHUJIKOCTEH, TEINIOEMKOCTh HAEaTbHbBIX
ra3oB, B3aMMOCBS3b Cp, U Cy UJEAJIBHOTO ra3a. 3aBUCHMOCTb TEIUIOEMKOCTH OT TEMIEpaTyphl,
crerieHHble psabl. TerutoBod 3¢ddekr xummyeckoro mnpouecca. CTaHIapTHbIE SHTAIBINU
o0Opa3oBaHUs W CropaHusi BemiecTB. [IpuMeHeHue 3akoHa ['ecca Uil BBIYHMCICHUS TETUIOBBIX
3P PEKTOB XUMHUUECKUX M (PU3MKO-XUMHUECKUX MpoleccoB. CBA3b TEIUIOBBIX 3((HEKTOB Npu
MIOCTOSTHHOM 00BbE€Me U TIPH TOCTOSIHHOM JIaBJICHUH. 3aBUCUMOCTH TEIIJIOBOTO AP eKTa peaknu
oT TeMmmepaTypbl. BpiBonx u anamu3 ypaBHeHuss Kupxroda. Camomnpous3BoibHBIE U
HECaMOIIPOU3BOJIbHbIE, OOpaTUMble M HEOOpaTUMble, pPaBHOBECHbIE (KBAa3UCTATUYECKUE) U
HEpaBHOBECHBIE  mpolrecchl. PaboTa paBHOBECHOTO W HEPAaBHOBECHOTO  IPOLIECCOB.
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@opMyIUPOBKH BTOPOr0 Hayaja. DHTPONHSI KaK KPUTEPUM pPAaBHOBECHS M HAIpPaBIECHHOCTHU
CaMOIIPOU3BOJIbHBIX MPOLECCOB B M30JMPOBAHHBIX cHcTeMax. PacueT M3MEeHEHHs SHTPONUH B
pa3IMyYHBIX IPOLECCAX, CBSA3aHHBIX C M3MEHEHUEM COCTOSHUS HJealbHOro rasa. M3meHeHue
SHTPONUU B MPOILIECCE CMELICHUS HAealbHBbIX ra3oB. M3meHeHue SHTponuu mpu (Ha3oBbIX
nepexogax. Ilocrynar Ilmanka (Tpermit 3akoH  TepMoauHamuku). CTaTHUCTHYECKas
MHTEpIIpETallis BTOPOrO0 Hayaja TEPMOAMHAMHUKHU. Bpruncienue aOCONMIOTHONW SHTPONMUU
BeulecTBa. Pacyer M3MEHEHMsSI SHTPONUMU B XMMMUYECKHX PpEAKUMAX IMPU  PasIUUHBIX
temriepatypax. OObenuHeHHoe ypaBHeHwe | u Il 3aKOHOB TepMOAMHAMUKH. ODHEpPrus
['enpmronbpia w 3Heprusi ['mb0ca Kak KpUTEpUH HAMPaBIEHHOCTH M Tpeiena MPOTEKaHUs
MPOLIECCOB. 3aBUCUMOCTH dHepruu ['enbMromnbia u suepruu ['u60ca oT nmapamMeTpoB COCTOSTHUS,
xapaktepuctudeckue ¢yakiuu. YpaBaenue ['uO6ca-I'ensmronsiia. Pacuer cranmapTHBIX
sHepruit ['n66ca u ['eabMrosplia XUMHUECKUX PEAKIMA MPHU Pa3IMYHbIX TeMIepaTypax.

DneMEeHTHl CTaTUCTUYECKON TEPMOJAMHAMUKH. MexaHUuecKoe ONMCAHUE MOJIEKYIISIPHON
cuctembl. Dynkuusa pacnpenenenuss MakcBemia - bonbumana. CTaTUCTHYECKHE CpeIHUE
3HAUEHUS MAKPOCKOMUYEeCKHX BenwunH. AHcamOmm [mb0ca. @DyHKumMM pacrnpenencHus s
KaHOHMYECKOTO0 W MAaKpPOKAaHOHWYECKOTo aHcaMOyied. OHTpomus U TepMoJIMHAMUYecKas
BeposiTHOCTh. Dopmyna bompumana. CymMma 10  COCTOSHUSIM — KaK — CTaTHUCTHYECKas
XapaKTepUCTHUECKas byHKIHS. Craructuueckue BBIPAXKECHUS TUIS OCHOBHBIX
TEPMOJMHAMHYECKUX (YHKLUMH - BHYTPEHHEW SHEpPrUM, SHTPONHM, dHEepruu ['enpMmroibua u
sHepruu ['nooca.

DneMeHTHl TEePMOJWHAMHKHM HEOOpaTHUMBIX mpoueccoB. OnucaHne HeoOpaTUMBIX
MPOLIECCOB B TepMoauHaMuKe. DEHOMEHOJIOTHUYECKHUEe 3aKOHBI JJIsi CKOpPOCTEH MPOIIECCOB.
HeoOpaTtumble mporecchl U IPOU3BOACTBO 3HTPOINUU. 3aBUCUMOCTbh CKOPOCTH IPOU3BOJICTBA
SHTPOMUU OT 00OOIIEHHBIX MOTOKOB M cuil. Teopema Ilpuroxkuna. CooTHOIIEHUS B3aUMHOCTH
Onzarepa W MX HCIOJB30BAaHHE B JIMHEHHONW TEPMOAMHAMHUKE HEOOPATHMBIX IPOIECCOB.
CucreMbl IEPEMEHHOT0 COCTaBa. XUMUYECKUN MOTEHIIMA KOMIIOHEHTa CUCTEMBbI. 3aBUCHMOCTb
XUMHYECKOIO0 MOTEHLUana OT JaBJICHUS M TEMIeparypbl. YCIOBUS paBHOBECHUS U
CaMOIIPOU3BOJILHOTO MPOTEKAHMSI MPOIecca B CUCTEMax MEPEMEHHOr0 COCTaBa. XHUMHUYECKUI
NOTEHLIMAJ UJCAIIbHOTO ra3a U KOMIIOHEHTa CMECH HIEaJbHBIX ra30B. XMMHUYECKUNA MOTEHLIAANT
peasbHOro rasza, yruTuBHOCTS (JIETY4eCTh), K03 puimeHT GyruTUBHOCTH.

XUMUYeCKOoe paBHOBECHE. 3aKOH JAEWCTBYIOUIMX Macc. TepMoauHaMuyeckas U
AMIMPUUYECKNE KOHCTAHTBI XUMUYECKOTO paBHOBeCUs. KOHCTaHTBI paBHOBECHS J1JIsl TOMOTE€HHBIX
U TETEePOreHHbIX peaKIUil, WICaIbHbIX U HEUJEAIbHBIX PEAKIUOHHBIX cucTeM. CMelieHue
XMMHUYECKOT'0 paBHOBECHS TP U3MEHEHUH JIaBJI€HUs U 10OABIEHUHU B CUCTEMY HHEPTHOTO rasa.

VYpaBHeHHE H30TEpMbl XUMHYECKOW peakuuu (u3orepmbl Bant-I'odda),xumuueckoe
CpPOACTBO. BiusHue TeMieparypbl Ha KOHCTAHTY XMMHMUYECKOTO PaBHOBECHS, BBIBOJ U aHAIU3
ypaBHEHUH H300apbl U M30XOpPbl XMMHUYECKOM peakiuu (u300apel U u3zoxopsl Bant-T'ododa),
MHTETPUPOBaHNE ypaBHEHHH. PacueT cpesHero u UCTUHHOIO TEMIOBOTro 3(PdeKTa XUMHUUECKUX
peakuuMii W3 3aBUCUMOCTHM KOHCTaHTBhl paBHOBECHS OT TemmepaTypbl. Pacuer KOHCTaHT
paBHOBECHsI M3 CTaHJAPTHBIX TEPMOJMHAMUYECKUX (YHKUMH peakuui, BeluucieHue Ka us
pUBENEeHHBIX 3Hepruil ['nd0ca. BruncieHre KOHCTAaHT paBHOBECUS! XMMHUYECKUX pEeaKLui Mo
CIpPAaBOYHBIM JIaHHBIM O KOHCTAHTaX PpABHOBECUS peakiuil 0o0pa3oBaHUS COCIMHEHMH U3
MPOCTHIX BEIIECTB.

@da30Bble PAaBHOBECHUS B OJHOKOMIIOHEHTHBIX cucTeMax. Pa3a, KOMIIOHEHT, YHUCIIO
crenedeil cBoOoabl. [IpaBuno ¢a3 I'mb66ca (0e3 BbiBona). Jlunarpamma (ha3oBBIX paBHOBECUN B
OJTHOKOMIIOHEHTHBIX cHcTeMax. TpoiiHas W KpuTudeckas ToukH. IlpumeneHue mpaBumia ¢a3
['u60ca mist ananm3a (Ha30BBIX paBHOBECHN B OJJHOKOMITOHEHTHBIX cHcTeMax. BbiBoa u aHayim3
ypaBHeHusa KianelipoHa. 3aBUCMMOCTb TeMIIEpaTypbl IUIABIEHHS OT BHEIIHETO JaBIICHUS,
UHTETpUpoBaHue ypaBHeHus KraneilpoHa s paBHOBecHsl TBEpAOE TEIO - JKUAKOCTb.
PaBHOBecus ¢ ra3oBoif (pazoii, ypaBuenue Kianeiipona-Knaysuyca, HHTErpupoBaHue ypaBHEHUS
JUISI IPOLIECCOB UCTIApEHUs M BO3roHKU. Omnpeiesienne KOOpAnHAT TPOiHOW Touku. B3anMocBsi3b
SHTAJIBIUN ITUIABJIEHUS, UCIAPEHUS] M BO3FOHKM B TpOHHOW Touke. IIpuMmeHeHMe ypaBHEHUs
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Knanetipona-Knaysuyca s pacuera u3MEeHEHHUs] TEPMOJIMHAMUYECKUX (YHKUIUN MpH (pa30BBIX
MPEBPAILLICHUSX. DMIUPUIECKOE MTpaBmiio TpyToHa.

Tepmoaunamuueckass Teopus pactBopoB. Kiaccupukanus pactBopoB. CrocoOsbr
BBIpaXXEHHsSI cocTaBa pacTBopa. [lapiuanbHble MOJSpHBIE BETUYMHBI. YpaBHeHUs ['nbOca-
Hrorema. MpneanbHble pacTBOpbl. TepMoaumHaMuueckue (YHKIUU CMEIICHUS JUIS WACaTbHBIX
pactBopoB, 3akoH Payns. IlpenenbHo-pasbaBiieHHble pacTBOpPbI, 3akoH ['enpu. HeuneanbHbie
pacTBOpPBI,  IOJOXHUTEIBHBIE WM  OTPULATEIIbHBIC  OTKJIOHEHMS OT  3akoHa  Payis.
TepMoanHaMHUYeCKOe ONMHMCAHWE HEUICANbHBIX PAcTBOPOB, AaKTUBHOCTh, Ko3(hduiueHT
akTUBHOCTH. (CTaHJIapTHBIE COCTOSIHMSI KOMIIOHEHTOB pacTBopa. CuMmerpuuHas U
HECUMMETpPUYHAsl CHUCTeMbl CpaBHEeHHs. PacueT akTMBHOCTH U KOd(D(PUIMEHTOB aKTUBHOCTH
KOMIIOHEHTa pacTBopa. KosuraruBHble CBOKMCTBA pacTBOPOB HEJIETYYMX BEIIECTB B JIETYYEM
pactBoputene. Kpuockonus, 30ymmockonusi. OcMOC, OCMOTUYECKOE JaBICHHE.

da30Bble paBHOBECHS B MHOIOKOMIIOHEHTHBIX cHcTeMax. Jluarpammel «aaBiieHUE-
COCTaB», «TEMIIEPAaTypa-CcOCTaB», «COCTAB I[apa-COCTAB KUAKOCTU» 1 UACAIbHBIX U
HEUeabHBIX pacTBOpoB. 3akoHbl [1OOca-KonoBanoBa, A3zeorpomnus. DU3HKO-XUMHYECKHE
OCHOBBI pa3/IeTICHUs KUAKUX cMecel, pekTudukanus. OrpaHnueHHas B3aMMHAasi paCTBOPUMOCTD
)kuakocted. CHCTeMbl ¢ BepXHEH U HIDKHEH TeMIiepaTypoil pacciauBanus. [IpaBuiio Asnekceesa.
Ileperonka ¢ BoAsiHBIM MapoM. TepMHUECKUH aHallU3, KpPUBBIE OXJIAXJICHHS, MOCTPOEHUE
JarpamMmbl IJIaBKOCTH 1O KPUBBIM OXJIaxaAeHHs. CUCTEMbI C OTPaHUYEHHON U HEOTPAaHUUYEHHON
pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEpIOM cocTosHuu. M3omopdusm. Tumsl TBEpIbIX
pacTBopoB. JluarpamMmbl IUIaBKOCTH M30MOP(PHO KPUCTAJUIM3YIOLIMXCS BewecTB. Jluarpammsl
IUTABKOCTH HEM30MOP(HO KPUCTATTU3YIOUINXCS BEIIECTB (C 00pa30BaHUEM MPOCTOM IBTEKTHKH,
¢ 00pa3oBaHMEM yCTOMUYMBBIX U HEYCTOMUYMBBIX coelMHeHul). OnpeneneHne cocTaBa 3BTEKTUKH
MOCTpOeHHEM TpeyrojbHuKa Tammana. CHUCTEMBI C OTPAHUYEHHONW PACTBOPUMOCTBIO BEILLIECTB B
TBepaol ¢asze. [Ipumenenue npasuina a3 ['mb6ca k nccinenoBaHuio (Ga30BbIX PABHOBECHH.

Mooy 2

PactBopel  s;mektponuToB. TepMoauHamMuyeckoe ONMCaHUE CBOMCTB  PacTBOPOB
ANEKTPONUTOB. AKTUBHOCTH M KO3 (UIIMEHTHl aKTUBHOCTH AJIEKTPOJIUTAa U MOHOB B PacTBOpE,
CpeHHe MOHHBbIE KOA(PQPHUIMEHTH aKTHBHOCTH. CBS3b aKTHMBHOCTH D3JICKTPOJIUTA CO CpEIHEH
WOHHOM AaKTUBHOCTBIO M  KOHILIEHTpauueW oanektposnurta. MoHHas cuna  pacTtBopa.
Onektpoctatudeckas teopus Jlebas-Xrokkens. PacueT akTMBHOCTHM M CpPEIHUX HWOHHBIX
KO3(PUIIMEHTOB aKTUBHOCTH CHJIBHBIX 3JIEKTPOJMTOB B Pa30aBICHHBIX U KOHLIEHTPUPOBAHHBIX
pacTBOPOB M pPACTBOpPAaX YMEPEHHOM KOHILIEHTpALWU. YJelbHAas U MOJIApHAs JJIEKTPUUYECKHE
npoBoAMMOCTH. CKOpOCTh ABM)KEHHS U TOABWXKHOCTH MOHOB. IIpenenbHble MOISIpHBIE
AIIEKTPONPOBOIHOCTH HOHOB. 3aKOH HE3aBUCUMOTrO JIBUKeHUs: noHOB Konbpaymia. [Ipumenenue
WU3MEPEHUIN DJIEKTPUUECKONM IPOBOJUMOCTH U1 ONPENCIICHUS CTENEHHM W KOHCTAaHTHI
JUCCOLIMAIINY CJIA0BIX 3JIEKTPOIUTOB.

DIEeKTpPOXUMHUECKUE cUCTeMBI (11enn). BO3HNKHOBEHME CKauKa MOTEHIMala Ha IPaHUIle
paznena npoBogHukoB I u Il pona. /IBoitHON snekTpuyeckuil ciioil. DIIeKTpOJIBHXKYIIAs CHIIa
TraJIbBAHUYECKOTO  JJIEMEHTA, JJIEKTPOAHBIM IMOTEHUMan. TepMoaMHaMuyecKkas Teopus
raJlbBAHUYECKUX SIBICHUH, ypaBHeHHe HepHcra. Onexkrtpoxumuueckas (opma OCHOBHOIO
yYpaBHEHMsI TEpMOJUHAMUKH, TemrepaTypHblii koapduuuent D/C. Dnextpoast I u II poxa,
ra3oBble U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE NEKTPOAbl. THUIBI TalbBAHUYECKUX 3JIEMEHTOB:
XUMHUYECKHE, KOHIIEHTPALMOHHBIE, C IEPEHOCOM U 0e3 mepeHoca. XUMUYEeCKUe UCTOUHUKU TOKa,
TOTUIMBHBIE 3JIEMEHTHI.

Xumuueckas KuHeTHKa. CKOpOCTh XMMHUYECKON PEeaKIMK, KOHCTaHTa CKOPOCTH, IMOPSIIO0K
U MOJIEKYJISIpHOCTh peakuuu. KuHetnka HeoOpaTuMbIX peakuuil 1-ro, 2-ro, 3-ro U HyJIE€BOTO
nopsakoB. JluddepeHnnanbable ¥ MHTETPAIbHBIE METOJbl OMpEAETCHHs TMOpPSJKa PEeaKiHH.
Cnoxsble peakuud. [IpyHOMN HE3aBUCHMMOrO MNPOTEKAHUA  DJIEMEHTApPHBIX  PEAKIIMi.
OOpartumble, mnapajienbHble M IOCHEAOBaTeNIbHbIE peakiuu 1-ro mopsaka. BrusHue
TEMIEpaTypbl Ha CKOPOCTb peakluuH, NpuoOamkeHHoe npasuio Baut-I'odda. VYpasHeHnue
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Appennyca, nuddepeHraIbHas W UHTErpaibHble (OpPMBI ypaBHEHHUS. OKCHOHEHIHAJIbHAs
(dopma ypaBHEHHsI AppeHHryca. DHEprisl aKTUBALUU U IPEI3KCIIOHEHIIMAIBHBIA MHOXKHUTENb.

Teopun XuMHUYECKONM KMHETUKU: TEOPHUS aKTUBHBIX COYJApPEHUN U TEOpHUs IEPEXOIHOIO
coctossaus TIIC (aKTHBUPOBAHHOTO KOMIUIEKCA). DHTAIBIIUSA W SHTponMs akTuBaruu. Cxema
JInnnemana. IIpuunnel HeTtoyHOCTH cxembl Jlunnemana. IlonpaBku ['mHmensByna u Kaccens.
Teopus nepexogHOro COCTOSHUS.

@DOTOXMMHUYECKHE pPEaKIMU. XHUMHYecKHe U (HOTOPU3NYECKHUE CTaauHM, BTOPUYHBIC
nponeccel. Kunernka goroxumuueckux peakuuid. CeHcMOMIM3UpOBaHHBIE (POTOXMMUYECKHUE
peakuuu. llemHble peakuHM, MEXaHU3MBl 3apOXKACHUS, PAa3BUTHA H OOpbIBA  LEMH.
Hepa3sBeTBiieHHbBIE U PAa3BETBICHHBIC LIENIHBIE PEAKLIMU. BEpOATHOCTHAsA TEOPHs Pa3BETBICHHBIX
peakumii. IlpenenbHble SBICHHS B LENHBIX pEAKLUAX, HWKHUA W BEPXHUHU IpeEnesbl
BOCIUIAMEHEHUS.

4. O0beM y4eOHOMH JUCIHILINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY MJIAHY 8 288
KonrakTHas pa6ora (KP): 4 144.6
Jlexumn (Jlek) 2 72
[Tpaktuueckue 3anstus (I13) 2 72
CamocrositeabHas padora (CP): 3 107,8
KoHTakTHas camocTosTelbHas paboTa 1 0,2
CaMOCTOSITEIPHOE U3YYCHUE PA3/ICIIOB TUCIIMIUIHHEI 36,8
Bua kKoHTpoJIs: 32a4€T, IK3aMeH 1 35,6

Buab1 yueOHoii padoThI B 3E B acrp. yacax

O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 8 216
KonTaktHas padora (KP): 4 108,45
Jlexumn (Jlek) 2 54
[Tpaktnueckue 3anstus (I13) 2 54
CamoctosiTe1bHas padora (CP): 3 80,85
KonTakTHas camocTosTensHas paboTa 1 0,15
CaMocCTOATEIbHOE U3YUYEHHE Pa3/eNIOB IUCIUIIIMHBI 27,85

Buja koHTpOJISI: 32a4€T, IK3aMeH 1 26,7

«Duznyeckue MeToabl uccaeropanus» (b1.5.16)

1. Heap aucuumiaunbl — OOpMUpOBaHUE KOMIIETEHIMI B 00JaCTH OCHOBHBIX (PU3UKO-
XUMUYECKUX METOJIOB YCTAHOBIIEHUSI COCTaBa M CTPOEHUS OPraHUYECKUX COEIMHEHHUM,
(GopMUpOBaHNE HABBIKOB K CaMOCTOSITEJIbHON paboTe ¢ MpUOOPHON M aHATUTHYECKON
0a30if (PU3UKO-XMMHYECKHX METOAOB aHallh3a, KOMIBIOTEPHBIM IMapKOM U OHJAiH
0a3aMu JTaHHBIX

2. B pe3yabTare n3yueHus AUCHHUILUIMHBI 00y4alOIIMiics MO MporpaMMe crenuaIuTeTa
JOJI2KeH:

OO6nanaTh cneayOUMMI KOMIIETCHIIUSIMU:

— CrnocOoOHOCThIO BOCHPHHHMMATH, pPa3BUBAaThb U HCIIOJIb30BATH TEOPETUYECKHUE OCHOBBI
TPAIUIIMOHHBIX M HOBBIX PAa3/IEJIOB XUMHUH TMPU PEUICHUH MPOPECCHOHANBHBIX 3a/1a4
(OIIK-1);

— BIAQJCHUEM HaBBIKAMHU HCIIOIb30BAHUSI COBPEMEHHOM ammaparypbl MpU MPOBEACHUU
Hay4HbIX uccienoBanuii (I1K-2);

— BIAJCHUEM COBPEMEHHBIMH KOMIBIOTEPHBIMA TEXHOJIOTHSMU TIPH IUIAHUPOBAHUHU
UCCJIEIOBaHHM, MOJy4eHUU 1 00pabOoTKe pe3yIbTaTOB HAyYHBIX 3KCIEPUMEHTOB, cOope,
00paboTKe, XpaHEeHUH, IPECTABICHUH | Nepenade HayuHoi napopmarnmu (I1K-6).
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3uams:
- OCHOBHBIC TOHSATHUS, TEPMHUHBI, METOJIbl W NPHUEMbl KAYECTBEHHOTO M KOJIMYECTBEHHOIO
XUMHUYECKOTO aHAJIN3a, TEOPUI0 XUMHUYECKHX M (PU3UKO-XMMHUYECKUX METOJOB aHaJIM3a,
MPUHLIMIIBI pa0OTHl OCHOBHBIX MPUOOPOB B (PM3UKO-XMMHUECKUX METOJax;

Ymems:
- IPUMEHSATh TPUOOPETEHHBIE MPAKTUUECKUE HABBIKUA B NMPO(ECCUOHAIBHOMN AESITeIbHOCTU VIS
pEeIICHUs] KOHKPETHBIX 3aJay; BJIAJIETh: MOHUMAHUEM IeJIe M aJrOPUTMOB XHUMHUYECKOIO
aHaJIM3a, croco0amMu peleHUs] aHATUTUYECKUX 3a/1a4, OLEHKON BO3MOKHOCTEH KakKJI0r0 MEeToja
aHaJIM3a, OCHOBAMU METPOJIOTMYECKON OLIEHKH PE3YJbTAaTOB KOJUYECTBEHHOI'O XHMHUYECKOTO
aHaIu3a;

Braoemy:
- TIOHMMaHueM LeJell MW aJlropuTMOB XHMHUYECKOTO aHajau3a, CrnocodamMu peleHus
AQHWINTUYECKUX 33734, OLIEHKOM BO3MOXHOCTEH Ka)XJ0ro MeEToJa aHaliu3a, OCHOBaMH
METPOJIOTUUECKON OLEHKH Pe3yJIbTaTOB KOJIMYECTBEHHOIO XUMHUECKOT0 AHAJIN3A;
- UMETh IPEJCTaBICHUE O €IMHOM JIOTMKE XMMHUYECKOr0 aHaju3a, O MHOrooOpa3uu METOJOB
XMMUYECKOIO aHaJIM3a U O KOHTPOJIE KauyecTBa PE3YJIbTATOB KOJIMYECTBEHHOTO XUMHUYECKOIO
aHayu3a.

3. Kpartkoe cogep:xanue TUCHUILIHHBI

Mooynv 106wue sonpocwvl
Metonsl ompenenenus (usndeckux CcBoMcTB. OOIIas XapakTepUCTHUKA U Kiaccu(PHUKaIL
MeT010B. CHEKTPOCKONMUYECKHE, AUPPAKIUOHHBIC, 3JICKTPUUYECKUE W MArHUTHBIE METOJIBI.
DHEpPreTUYeCcKue XapaKTePUCTUKU PaA3JIMYHBIX METOJ0B. UyBCTBUTEIBHOCTh M pa3peniaronias
CIIOCOOHOCTH MeTO/a. XapakTepucTuieckoe BpemMs Metoza. HTerpanus MeTo0B.

Mooy 2. Macc-cnekmpomempus
[Tpunuunel Macc-cnekTpoMeTpuu. biok-cxema Mmacc-criekrpoMerpa. OTHOILIEHHE Macchl K
3apsay. Macc-criektp. MonekynspHbie npeamecTBeHHUKA. CTaOuibHbIE M METacTaOMIbHbBIE
nonbl. @parmeHTarysa. MeTo sl MOHU3AIMH: AJIEKTPOHHBIN yaap, (OTOMOHU3AIMUS, XUMUIECKasT
noHuzauus. VMoHHBIA TOK M ceyeHue MOHU3alMM. Paspemiaromas cuia mMacc-COEKTPOMETPA.
Bpemsinponernsiit Macc-ciektpomeTp. KBagpynonabsHelil macc-criekrpomerp. CrieKTpoOMeTp HOH-
UKIOTPOHHOTO pe3oHaHca. [IpuMenenue macc-cnektpomeTpuu. Maentuduxarus BemiecTsa.
Koppensuns Mexny MOJEKYJIIpHOU CTPYKTYpOWd M Macc-ciekTpamu. M3MepeHue moTeHInanoB
MOSIBJIEHUST MOHOB M OIPEJEICHUE MNOTEHIIMAJIOB HOHM3alMM WU DHEPrUU pa3pbiBa CBS3EH.
Omnpenenenne napuuaibHbIX JaBICHUM KOMIIOHEHTOB ra3oBbIX cMmeced. D¢ ¢dy3noHHas syeiika
Knyncena. Onpenenenre TEMIOTH CyOIMMAaIUY, TETIOTHl PeaKIIMKi U KOHCTAaHTHI PABHOBECHSI.

Mooynv 3. Cnekmpockonuueckue memoobl UCCIe008AHUS
[Tpupona »nekTpoMarHUTHOTO u3NydeHus, OCHOBHBIE XapaKTEPUCTUKU HU3ITy4eHHUsS (4acToTa,
JUIMHA BOJIHBI, BOJIHOBOE YHUCIIO). DJIEKTPOHHbIE, KOJieOaTeNbHbIe, BpallaTeabHble, CIUHOBBIE U
AIepHbIE  TEepexoJbl  KaK  pe3yldbTaT  pa3iu4yHbIX  THUIOB  BHYTPUATOMHBIX  WJIH
BHYTPUMOJIEKYJISIPHBIX B3auMOJAEeUCTBUI. CHEKTPhl WCIYCKAaHMsI, TOTJIOMICHHUS U PaCcCEsHUSI.
Baxxneiimume XapakTepUCTUKHU CIEKTPaIbHBIX JUHUN (MOJIOKEHHE, UHTEHCUBHOCTD, IIMPHHA).
[TpuHuunuanbHas cXeMa CHEKTPOCKONWYECKUX W3MEpeHuid B 1000 o0nacTtu  crekrpa.
OCHOBHBIE Yy3JIbl CHEKTPAJIbHON YCTaHOBKH. MICTOUHUKH 3JIEKTPOMAarHUTHOTO U3TyYEHUS.

Mooynw 3. I'azosas snexmponocpagus
YpaBHEHHS] TOTOKA SJEKTPOHOB JUISA TUIOCKMX M chepuueckux BOJH. PaccesHue 3MeKTpOHOB
KEeCTKOW MoJieKyinoi. BBenenue QpyHkuuu pacrnpeseneHus MexXbaIepHbIX paccTosiHuil. Kpuas
paaualbHOTO paclpeaesiCHuUs.

Mooynv 4. Memoowi konebamenvbHol CneKmpoCKOnUU
Wudpaxpacusie (UK) criekTpsl 1 KOMOMHAIIMOHHOE paccesiHie cBeTa KBaHTOBOMEXaHWYECKUI
MOJIXO0J K ONHMCAHUIO KOJIEOATeNbHBIX CIEKTPOB. YPOBHU DBHEPruu, HUX KiaccHupHUKaius,
dbyHIaMeHTallbHbIe, 00EpPTOHHBIE U COCTABHBIE YACTOTHI. IHTEHCHBHOCTH MOJIOC KOJIeOaTENbHBIX
criektpoB. IIpaBmia orGopa u wuHTeHCHMBHOCTP B WK mormomenmm u B crmektpax KP.
Crnextpockonusi komOuHarmonnoro paccessiuus (KP). CrokcoBel u aHTHCTOKCOBBI jrHMH KP.
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OnpeneneHne reoMeTpUUYECKUX IMapaMETPOB HEMOJSAPHBIX MoiieKkyn. Kiaccuueckast 3amada o
KOJIe0aHUSAX MHOTOATOMHBIX MOJeKysl. HacToTel U (OpMbl HOPMAIbHBIX KOJIEOAHUN MOJEKYII.
Cunossle nocrosiHHble. Yuer cumMmerpuu Moiiekynbl. ConocraBienue MK n KP cnektpos u
BBIBOJIBI O CHMMETPUU  MOJIEKYJIbl. XapaKTepPUCTUYHOCTh HOPMAJbHBIX  KOJICOaHMIA.
OnpeneneHue CUIOBBIX IOJIEH MOJIEKYJbl. Vcronb3oBaHHE H30TONO3AMEUIEHHBIX MOJEKYII.
Koppensiiist cUIOBBIX MOCTOSHHBIX C JPYIrUMH [apamMeTpaMd M CBONCTBAMH MOJIEKYII.
[TpumeHeHne METOI0B KOJeOaTENbHON CIIEKTPOCKONHH IS KAYECTBEHHOTO M KOJIMYECTBEHHOTO
aHanuza. Texnuka u meroguku UK cnektpockonuu u cnexkrpockonuu KP. MK-cniekTpockonus
TBepAbix Ten. CroexTpel npomyckanus, auddysHoro paccessHus, HAPYIIEHHOTO MOJIHOTO
BHYTpEHHEro otpaxkenus, ucnyckanus. MK-Oypne-cniekrpockonus, Dypbe mpeodpa3oBaHue,
Beurpeimy JKakuno, Pemmxera, Konna. Bo3MOXHOCTH KoieOaTeIbHOM CIEKTPOCKONHMU B
o0mactTh OOEpPTOHOB M COCTaBHBIX KoJieOaHWW. MONEKyNbI-30HABl W TECT-PEaKIIHH.
®oroakycruyeckas UK-cnekTpockomnusi, MeTo 1 pOTOTEPMUYECKOTO OTKIOHEHHS JTy4a.

Mooyne 5. Onekmpounuas  cnekmpockonus. Cnexkmpockonusi 6  GUOUMOU U
yaempaghuonremosou (Y®) obnacmsx
BeposTHocTH mepexofoB MexAy 3IIEKTPOHHO-KOJIeOaTeNbHO-BpallaTeIbHBIMU COCTOSIHUSMU.
[Tpunuun ®panka-Konaona. OnpeneneHue 3HEPTUU JUCCOLMALMU U JAPYTUX MOJEKYJISIPHBIX
MOCTOSIHHBIX. AOCOpPOLMOHHAsT CHEKTPOCKONHMs B BHAUMOM u Y@ o0jacTsx Kak MeTOoJ
UCCJIEIOBAHMSI  DJIEKTPOHHBIX  CHEKTPOB  MHOTIOAQTOMHBIX ~ MOJIEKYJ.  XapaKTepUCTHKHU
JJIEKTPOHHBIX  COCTOSSHUM  MHOTOQTOMHBIX  MOJEKYJ: OSHEprus, BOJHOBbIE (DYyHKUIHH,
MYJBTUIUIETHOCTb, BpeMs XH3HU. CHMMETpHUsi U HOMEHKJATypa 3JEKTPOHHBIX COCTOSHUH.
Knaccudukanus u oTHECEHHE SJEKTPOHHBIX MepexofoB. VHTEHCHMBHOCTU MOJOC Pa3TUYHBIX
nepexonoB. IlpaBuna otOopa u HapymeHus 3ampeta. IIpuMeHeHuEe AJIEKTPOHHBIX CIEKTPOB
MOTJIOUICHUSI B KAaYECTBEHHOM, CTPYKTYPHOM M KOJMYECTBEHHOM aHaiu3ax. XpoMoQopsbl.
CriekTpbl COMpPSDKEHHBIX CHUCTEM M IMPOCTPAHCTBEHHBIE 3(PQEKTHl B AIEKTPOHHBIX CIIEKTpax
norjouieHus. TexHWKa chekTpockonuu B Buaumod u Y@ obOmactax. JlromuHecueHIus
(pryopecuennmst u pochopecuenius). Doropuznyeckue mnpomecchl B Mojekylie. OCHOBHBIC
XapaKTePUCTUKU JIFOMUHECIEHIIUU (CIEKTPhl MOTJIOMICHUS U CIEKTPbl BO30YKJIEHHUs, BpeMeEHa
JKU3HU BO30Y)KIIEHHBIX COCTOSHUM, KBAHTOBBIM U IHEPreTUYECKUN BBIXOJ JIIOMUHECLEHIINH).
CUHITIETHbIE U TPUIUIETHBIE COCTOSHMS. 3aKOHOMEPHOCTH JIIOMHMHEcHeHUIuH (3akoH CTokca-
Jlommens, npasuiio JleBminHa, 3akoH BaBunosa). Tymenue momuHecueHuuu. [Ipaktuueckoe
MCII0JIb30BaHUE KOJIMYECTBEHHOIO JIIOMUHECIIEHTHOTO aHAIN3A.

Mooynb 6. Penmeenosckue memoowl uccieoosanus
ITpupona penTreHoBcKux cnekTpoB. Kpas nornomenus. B3auMocBsA3b peHTTEHOBCKUX CIIEKTPOB
MOTJIOUICHUS] U XapaKTEPUCTUUYECKUX CIIEKTPOB HCIyCKaHMsS. 3aBUCUMOCTb YacTOTHI Iepexoa
KpaeB NOIJIOUICHUS WIM JMHUM MCIIyCKaHUS OT BEJIMYMHBI IMOPSIKOBOIO HOMEpa 3JIEMEHTa
(3akoH Mo3zmu). Knaccudukanus peHTTeHOBCKMX METOJOB aHaln3a. AHalu3 MO MEPBUYHOMY
PEHTI€HOBCKOMY  M3Iy4eHHMIO  (PEHTT€HOSMHUCCHOHHBIM).  AHanM3 1O  BTOPUYHOMY
PEHTI€HOBCKOMY  H3JIy4€HUIO  (peHTreHoduiyopecleHTHbIN).  3akoH  bparra-Bymnsoa.
PentreHoabcopOrionHblii  aHanu3.  PeHTreHoBckas — (DOTORJIEKTPOHHAs  CHEKTPOCKOIUS
(oMeKTpoHHAsE CIEKTpOCKomus Uil xumudeckoro aHamm3za — JCXA). Merog DCXA kak
HEINOCPEACTBEHHBIN 3KCIEPUMEHTAIBHBI METOJ U3MEPEHMs BEJIMUYMHBI SHEPTHMH XUMUYECKOU
cBs3u. BosmoxHoctn DCXA s aHanm3a moBepXHOCTeH. Oxke-3JIEKTPOHHAsT CIIEKTPOCKOIIHS,
Bo3MOkHOCTH OOC a1 aHanus3a JETKUX 271eMEHTOB. CHHXPOTPOHHOE M3JIyY€HUE U METOJbI
XAFS (EXAFS, XANES). HccnenoBanue KOOpAUHAIMKM U MPUPOIBI OJIMKANIIEr0 OKpY>KEHUS
aTOMOB.

Mooyne 7. Memoovl uccnedosanus onmudecku axmueHulx eewecms. [lucnepcus
ONMUYECKO20 8PAUYEeHUSL
Kpyrosas noyispu3anusg  Jiyda CBeTa. Bpamenue IJI0CKOCTH MOJIIPU3ALUN
IUIOCKONOJIIPU30BaHHOrO cBeTa. CriMpanbHas MOJEIb ONTUYECKOW aKTUBHOCTH. BpaiarenbHast
CWIa Tmepexoja. YCIOBHUS BpallleHHs IUIOCKOCTH TMoJsipu3aiuu. Jlucrepcuss ONTHUYECKOTo
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Bpamenus. Dpdexr Korrona — anomaneHas aucnepcusi. Cxema skcriepuMenTa. [Ipumenenus k
M3YYEHHUIO KOH(UTypauu 1 KoH(GopMaluy ONTUYECKU aKTUBHBIX BemiecTB. [IpaBuiio OKTaHTOB.

Mooynb 8. Onmuueckuii Kpy208ou OUXpou3sM.

VYpaBHenue mnornomenus cBeta. KodQOUIUEHT SKCTUHKUIMU U MOJSPHOTO IOTJIOIIEHUS.
DIIMNTHYECKas MOJsIpU3alusl CBETa. 3aBUCUMOCTh OINTHYECKOrO0 KPYrOBOIO JIUXpOM3Ma OT
JUTMHBI BOJIHBL. CxeMa U3MepeHuil KpyroBoro quxpousma. O61acTs NpUMEHEHHUS B CTEPEOXUMUHU
AJIEKTPOHHOM CTPOCHHUH ONTUYECKH aKTUBHBIX BellecTB. CpaBHEHHE C IUCIIEPCUEH ONTHYECKOTO
BpaieHus U YD CeKTPOCKOIUEH.

AHOMaJIbHOE paccessHue PEHTTeHOBCKUX Jydeil. HopmanbHas mudpakmus u 3akoH Dpupens.
PaccessHue peHTreHOBCKHUX JIyuel ¢ JUIMHOM BOJIHBI, OJIM3KOM K MOTJIOIIEHUI0, — aHOMaJIbHOE
paccesiaue. OnpezneneHre abCOMOTHON KOHPUTYypalUK MOJIEKYII.

Mooyns 9. Macnemoxumuueckue u 31eKmpoonmuyecKue Memoowvl UCCIe008aAHUSL
[loBenenue BemiecTBa BO BHEIIHEM IOCTOSIHHOM MAarHUTHOM T1ojie. MarHuTHas WHAYKIIUS,
MarHuTHas MPOHUIAEMOCTh U MarHUTHasl BOCIIPUMMYHUBOCTG BellecTBa. [Ipupona sBnenuit nua-,
napa-, peppo- u peppumarneTuszmMa. JlnamarHeTusM BelIecTBa W aAauTHUBHAs cxema [lackas.
[Ipumepsl CTPYKTYpHOTO aHajau3a B OPraHUYECKOW XMMHUHU C MOMOIIBI MAarHETOXMMHUYECKOTO
Meroga.llpupoga  mapamarsHetusma.  KBaHTOBOMEXaHMYECKH  MOAXOM K  ONHCAHUIO
napaMarHUTHOrO ToBeaeHus cuctembl ¢ s =1/2. 3axonsl Kropu u Kropu—Beiica.
Mukpockonuueckasi mpupoaa MarueTu3mMa. MarHuTHBII MOMEHT MapaMarHUTHBIX CHUCTEM C § >
%. OpOuTanbHBIE MarHUTHBIE MOMEHT M CHUH-OPOUTaIbHOE B3auMoOJeHCTBUE. MarHutHble
CBOMCTBAa HEOPTraHUYECKUX COCAMHEHUN M KOMIUIEKCOB MEPEXOAHBIX MeTaioB. OCOOEHHOCTH
MarHUTHBIX CBOMCTB MOJIUSACPHBIX KOMIUIEKCOB.

Mooynw 10. Peneesckoe paccesinue u sgpgpexm Keppa
PeneeBckoe paccessHue cera. [lenonspuzanus Opu pacCesHUM HAa aHU30TPOIIHBIX MOJIEKYJIaX.
AHU30TpOIIUS TONAPU3YyeMOCTH, KOd(hGUIMEeHTH aenoisipu3anuu. 3akoH Keppa. Casse
MOJISIpHOM mocTOsiHHOM Keppa ¢ TIJIaBHBIMM  3HAYEHUSMH MOJSPU3YEMOCTH  MOJIEKYIL.
[IpumeHeHHsT B KOH(POPMAIIMOHHOM aHAIM3€ W HCCICAOBAHUAX OSJICKTPOHHOTO CTPOCHUS
MOJIEKYJL.

Mooynw 11. Dpgpexm Dapades u macHumuwlil Kpy2080U OUXPOUIM
VYpaBHeHHE i BpalllEHUs IUIOCKOCTH MOJISIpU3allMu CBETa B MarHUTHOM mnoJie. KoHcraHTa
Bepne. IloHaATHE 0 MAarHMUTOONTHYECKOW BpalIaTEIbHOW AMCIEPCHMM M MarHUTHOM KPYTrOBOM
nuxpousme. lIpuMeHeHHe B OpPraHMYEeCKOM XMMHM WM XUMUU KOMIUIEKCHBIX COEIMHEHHH.
Pe3onaHCHBIE METO/BI.

Mooyns 12. Memoo SAMP
®u3nyeckue OCHOBBI SIBJICHHUS SJIEPHOTO MAarHUTHOTO pe3oHaHca. CHSATHE BBIPOKICHUS
CIIMHOBBIX COCTOSIHUM B TOCTOSHHOM MArHUTHOM TIOJIe. YCJIOBHE SIIGPHOIO MAarHUTHOTO
pe3oHaHca. 3aceleHHOCTh YpPOBHEH DSHEpPIrHM, HACBILICHHE, PEJIAKCAllMOHHBIE IPOLECCH U
IIMPUHA CUTHAJIA. XHMMHWYECKUM CIBUI M CIMH-CIIMHOBOE paclleluieHue B crekrpax SMP.
KoHncranta skpanupoBanus sjupa. OTHOCHTENBbHBIH XUMUYECKUU CIBUT, €T0O OINpEIeiIeHUuE M
UCIOJIb30BaHUEe B XUMHUHU. CHUH-CIIMHOBOE B3aWMOJECHCTBUE SAEP, €ro NpUpoaa, YHUCIO
KOMIIOHEHT MYJbTHUIUIETOB, PACHpEAeIeHNe NHTEHCUBHOCTH, MPABUIIO CyMM. MeTo1 ABOMHOIO
pe3onanca. I[Ipumenenue cnektpoB AMP B xumun. TexHuka U MeETOAMKA SKCIEPUMEHTA.
CrpykTypHbIi aHanu3. XUMU4eckas noispusanus saep. biuok-cxema criekrpomerpa AMP, Tumnsl
CIIEKTPOMETPOB.

Mooynw 13. Memoo DIIP
[IpuHIUIIBI CIEKTPOCKONUHU 3JEKTPOHHOTO MapaMarHUTHOrO (CIIMHOBOT'O) pE30HaHca. Y CIOBUE
OIIP. g-®aktop u ero 3HadeHue. CBepXxTOHKoe paculersieHne curHana OIIP  mnpu
B3aUMOJICICTBUM C OJHUM M HECKOJbKUMHU sjpaMu. UYUHCIO KOMIIOHEHT MYJbTHUILIETA,
pacupenenenne uHTeHcMBHOCTH. Koncranta CTC. Tonkoe pacmemuienue. IllnpuHa JMHMM.
[Ipunoxenune wmeroga OIIP B xumumn. HM3ydeHue MeXaHU3MOB XHMMHUYECKHUX pPEAKIUH.
XuMmu4deckasi TMOJspU3anusi dIeKTpoHOB. OmpenerneHue CBOOOJHBIX PAAUKAIOB WU JAPYTHX
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IapaMarHUTHBIX LIEHTPOB. lMcrnonp30BaHue CIMHOBBIX METOK. biok-cxema criekrpomerpa OIIP,
O0COOEHHOCTH PKCIEPUMEHTA, TOCTOMHCTBA U OTPAaHUYEHUS METO/a.

Mooynw 14. Memoo AIKP
DJIEKTPUYECKUN KBaJAPYIOJIbHBIA MOMEHT sifiep. B3aumoneiicTBue " KBaIpymosibHOTO" sjpa
HEOJHOPOJIHBIM IEKTPUUECKUM ToJjieM. ['pagueHT noss Ha siape. [lapamerp acummerpuu moJist
1 ypoBHU 3Hepruu. [Ipunoxenusa metona SIKP u ero Bo3aMokHOCTH.

Mooynw 15. Meccoayspoeckas cnekmpockonus
v-Pezonancuas sigepnas Quyopecuenuus, 3gpdext Meccbayspa. DHeprusi HCIYyCKaeMbIX U
MOTJIOIIAEMBIX  Y-KBaHTOB. JlommuiepoBckoe yumupeHue u 3Heprus otnadu. [Ipouemypa
MOJIyUYEHUSI  Y-PE30HAHCHBIX  CIEKTPOB. XHUMHUYECKUH (M30MEpHBI) CIBWUI, BIUSHUE
XUMUYECKOTO OKpYyKkeHHs. KBaJpynoiabHble U MarHUTHBIE B3auMojeulcTBHs. Bo3MoxHoCcTH Y-
PE30HAHCHOM CHEKTPOCKOMHUH B XUMUHU U OTPAaHUYEHUS €€ MPUMEHEHUSI.

Mooyns 16. Memoo ougppepenyuanvroti ckanupyrowei karopumempuu (/[CK)
Teopetnueckue OCHOBBI Merofa: V3mepeHue TEIIOBbIX 3((EKTOB, TEMIOEMKOCTH, pacyeT
TEMIIEPATYPHOTO BKJIAJla B JHTAJIBIINIO, OLIEHKA 3HTPOIUHU, MOCTPOCHHE (ha30BBIX JUATPAMM.
Hpyrue ¢Qusukoxumuueckue MeTonsl. HesmacTuuHoe paccessHHe HEHTPOHOB KaK METOJ
uccienaoBanus TBepabix matepuanoB. Metonsl SIMS, UPS, FEM, HREELS, FABMS.

4. O0beM y4eOHOM JUCHHUILINHBI

n

Buabi yueoHoii padoThI B 3E B axazem.
yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IIAHY 5 180
KonTaktHas padora (KP): 3 108,2
Jlexumu (Jlek) 1 36
ITpakTnueckue 3anstus (I113) 2 72
CamocrositeabHasi padora (CP): 2 71,8
KoHnTakTHas camocTosTenpHas pabora 05 0,4
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI ’ 17,6
Bua KOHTPOJIsA: 3a4€T ¢ OLEHKOM - -
Buabl yueOHoii padoTnl B 3E B actp. yacax
O01mas TPyA0eMKOCTh THCIUIIMHBI N0 Y4eOHOMY IJIaHY 5 135
Konrakthas pa6ora (KP): 3 81,15
Jlextuu (Jlek) 1 27
[Tpaktnyeckue 3anstus (I13) 2 53,85
CamocrositesbHas padora (CP): 2
KoHTakTHas camocTosiTenpHas paboTa 05 0,3
CaMoCTOATEIbHOE N3YUYEHHE PA3JEIIOB JUCIUIIINHBI ’ 13,2
Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -

«Uctopusi u meromosorusi xumun» (b1.5.17)

1. Heab AMcHUIUIMHBI — CHOPMHUPOBATH Y CTYJCHTOB MpEACTaBIEHNE 00 OCHOBHBIX 3Tanax
pa3BUTHS XMMHUYECKON HAYKM U XMMHYECKOW METOJOJIOTHH, BhIPAOOTaTh y CTYJIEHTOB
HaBBIKM CUCTEMHOT0 MIOJIX0/1a K U3YYCHHIO U PELICHUIO0 UCTOPUKO-XUMHUYECKUX MPOoOIIeMm,
Pa3BUTh MBIIUICHNE, IO3BOJSIONIEE MPABWIBHO OLEHMWBATH BOIPOCHI NPHOPUTETA B
HAYYHBIX HCCIIEIOBaHMAX, MEPEJIOMHBIE MOMEHTHI B UCTOPUM HayKu, Oumorpapudeckue
JAHHBIE O TBOPLAX XUMHYECKHUX OTKPBITHUH, MOCIEACTBUS BBIAAIOLNIUXCS XWMHYECKHX
OTKPBITUH JIJI1 yCTOMYMBOIO Pa3BUTHUS

2. B pe3yabTaTe M3yueHHs THCHHUIIMHBI 00YUYAIOLIUIiCS 1O MPOrpaMMe CrenHajuTeTa
JMOJIKEH:
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Ob6nanath cae1yrOmUMH KOMIETCHIUSIMU:

—  CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHHIO, aHamu3y, cuaTe3y (OK-1);

— CIIOCOOHOCTBIO AHAJIM3MPOBATH OCHOBHBIC STAalbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTus oduiecTBa 1 popmupoBanus rpaxaanckoit nozuimu (OK-3);

— BIQJICHUEM CUCTEMOH (pyHIaMEHTaJIbHBIX XMMHUYCCKHX TOHSITHH U METOJIOJOTHYECKUX
aCIIEKTOB XUMUH, (OPMaMH U MeTOZaMu HaydHoro rno3Hanus (I1K-3).

3namo:

— OCHOBHBIE 3TaNbl Pa3BUTHS XUMUYECKUX 3HAHUN U METOJOB UCCIECIOBAHUS XUMUUECKUX
COCIMHECHU;

— (¢opMupoBaHHE XUMUYECKUX MMOHSATHI, IPEICTaBICHUI, METO/IOB;

— pa3BuTHE (PU3UYECKUX U XUMUIECKIX METOJIOB MCCIICIOBAHUS;

— OuorpadudecKkue NaHHbBIC BETMYAUIITNX XUMHUKOB IPOIILIBIX BEKOB M HACTOSIIIETO
BPEMEHU, KOTOPBIE ONPEIEINIA MATUCTPAIbHBIE HAITPABIICHUS PA3BUTHUSA
€CTECTBEHHOHAYYHbIX 3HAHUW U METOJ0B UCCIIECJOBAHUS;

— IIOCJIEIOBATENIbHYI0 CMEHY €CTECTBEHHOHAYUYHBIX MTPEJCTABICHUN O MUPE;

Ymemy:

— IPUMEHSATH MOJTYYEHHbIE 3HAHUS JUIs CO3JaHUsl KAPTUHBI MUPA B €€ XUMUYECKOM
aCIIeKTe;

— HCIIOJIb30BaTh CETEBBIE KOMITBIOTEPHBIC TEXHOJIOTUH U 0a3bl JAHHBIX IS PEIICHUS
KOHKPETHBIX ~HMCTOPUKO-XUMHUYECKHX TIPOOIIeM;

Braoems:

MOHATHIHBIM aImapaToM B 00J1aCTH UCTOPUH, METOJO0IOTHH U (PHUITOCODUN XUMUU.

3. Kpartkoe coaep:xanue JUCUMILIMHBI
Beeoenue, ocnoenvie nonsamus oucyuniunol.

Henu, 3anaun aqucuumiauHbl «cTOpus U METOIOJIOTUS XUMUK». MeCTO NUCIUIUIMHBI B
CUCTEME OOIIEro ¥ XUMUYECKOT0 00pa30BaHusl..

Mooyne 1. Obwue eonpocwl ucmopuu u memoodonozuu xumuu. Hayka xax ¢opma
00UecmeeHH020 CO3HANUL.

1.1 Hayka u uckycctBo, Hayka v penurusi. Mecto XumMuu B cucteme HayK. COBpeMEHHOE
onpeneneHue XuMur. OCHOBHBIE MCTOPUKO-XUMHUYECKHE TOHATHS. METOoq0I0THsI XUMUYECKON
Hayku. CouuanpHbI 3aKa3 W pa3BUTHE HayKd. Pojb JHMYHOCTH B HUCTOPUM XUMUHU.
HanvoHanbHBII M MHTEPHALMOHAIBHBIA XapaKTep XUMHUYECKHX OTKpbITHH. Mcropuueckas
KapTUHA POKJICHUS, PaCLBETA U JI€BAJIbBALlU XUMHUYECKUX KOHIIEIILIUMN.

1.2 UcTtopust 1 METOAONOTHSI XUMUH KaK 9acTh XUMHUHU M KaK YacCTh UCTOPUU KYJIbTYpPHI.
OcHoBHble cTaauu no3Hanus. [lepuoau3zanus nctopun xumun. BriusiHue oOiiecTBa Ha pa3BUTHE
HayK{ ¥ BIUSHUE HAyKH Ha pa3BuUTHE oOmiecTBa. Llenn u 3amaun Hayku U XUMHUH, B YaCTHOCTH.
I{enn 1 3a1a4M UCTOPUU U METOJOJIOTUH XUMUHU.

Mooy 2. Xumuueckoe uckyccmeo 6 opesHem mupe.

2.1 XuMudeckue mporecchl 1 XUMUYECKHE BEIIEeCTBA, U3BECTHBIE MEPBOOBITHBIM JIFOJISIM.
Haubonee npeBHue pemecina, UMEIONME OTHOIIEHUE K XUMHH. [lomydeHue crekna B JpeBHEM
mupe. @apmarus, nappromepus, KocMeTHKa B IpeBHeM Mupe. [lamupycer D0epca, JlelineHckue
u CrokronpMckue nanupychl. @unocodpsl HOHUICKOM mmKObL. [lepBoanemMeHThl AHakcHMeHa
Munerckoro, 'epaknura, Imnunokna, [lnarona, Apucrorens. Jeaumocts matepun: JleBkumnm,
JleMoKpuT. DNUKYp M SNUKYperIbl. ATOMUCTBI ApeBHEN ['pennn u coBpeMeHHbIE MOHATHS 00
aToMe.

2.2. OCHOBHBIE PJIEMEHTHI U1 METObI ATXUMUYECKUX TEOPUil. MeTOIbI KUTAHCKOM, TPEKO-
eTUIeTCKOMN, apabCcKol 3amaJHOEBPONEUCKON amXuMuK. ApaOCKHe CIOBa B XUMHUYECKOM SI3BIKE.
TpancMmyranuss ¥ AI€MEHTHI-PUHIUIIBI. OCHOBHBIE PE3yJbTaThl TBOPYECTBA 3HAMEHUTHIX
anxuMukoB: J[xabup, Ap-Pa3u, ABuiienHa, Anvoept Benukwuii, Paiimonn Jlynnuii, Bacunuit
Banentun. VMctopus m MeTOOJOTHS OTKPBITHS CHUIBHBIX MHHEPAIBHBIX KHCJIOT. 3HAaYeHUE
AJTXUMHUYECKOTO MEPUO/Ia B UCTOPUH U METOJOJIOTUU XUMUH.

52



2.3. Srpoxumus u stpodusuka. [IpUYuHBI TMOSBICHHUS HATPOXUMUU U CYIIHOCTH
arpoxumun. Ilapanensc, Morann bantuct Ban-I'enbmont, CunbsBuii, Taxenuii, Arpukoda,
[Mamuccu, [maybep. OpckuH u stpoxumus B Poccuu. OnucaHue TpPHEMOB W METOJOB
XUMHYECKOT0 IKcrepruMenTa. [1010KuTeNnbHbIN U OTpULIaTENbHBIN OIBIT HaTPOXUMHUH.

Mooynw 3. Pazsumue xumuyeckux snanuu u memooos 6 XVIII u XIX eexax.

3.1. HoBble MeToABI B €CTECTBO3HAHUU. Jpa KOJWYECTBEHHBIX M3MEPEHUH B XHMHH.
Otkpeitue A. JI. JIaByasse u M.B.JIOMOHOCOBBIM 3aKOHa coxpaHeHHUs Macchl. OKOHYATEIbHBIN
pasrpom  ¢noructuku. Tparumdeckas rubenp JlaByazpe. JKu3Hp U JAEATEIHHOCTH
M.B.JIomonocoBa. Pons Menmytkuna B ucropuu xumun. Coznanue [lerepOyprekoit Akagemun
Hayk. Kopnyckynsipuas teopus. OCHOBHbIE JOCTHX)eHUsS XuMun XIX B.

3.2 Cucremaru3auuss B xuMud. JKu3ub wu  JgearenpHocTh J[.M.Menpaeneena.
[Tepuonnueckuii 3akoH u Tabiuma »3yemeHtoB. Pabotel J[.M.Menneneea B oOmactu
METO/JOJOTUA XUMHH, TEOPUU PACTBOPOB, METPOJIOTHH, BO3IYyXOIUJIABAaHUS, CEJIHCKOTO
X035ICTBa, MPOU3BOACTBA IIOPOXa, OCBOCHHS HOBBIX pyOexkeil. MeHeneeB U uaeu yCTOMYUBOTO
pa3BUTHSL.

Mooy 4. Hcmopusa u memooonocusi xumuu 6 XX eexe. Pabomwvl axaoemuxa B.H.
Bepnaockozo. Memoowi 3enenoti xumuu u ycmoudugoe pazgumue.

Ucropus u meroponorus paguoxumuu. Kropu-Ckionosckas. buoreoxumus, yueHue o
)KUBOM BemiecTBe M Hoocdepe axagemuka B.M.Bepnaackoro. H.J.3emunckuit u lLlentp
Hooc(epHOU 3amuThl. McTopus W METOHOJOTHS XHUMHYECKOH HKOJIOTMH, PECYpPCOBEICHUS,
NpUPOONOab30BaHusl. CTaHOBJICHHE KOHIIEMIIMM YCTOMYMBOrO pas3BuTusa. Mcropus wu
METOJIOJIOTHSI 3HAMEHHUTHIX IIKOJ MEeH 1el1eeBCKOTr0 YHUBEPCUTETA.

4. O0beM y4eOHOH JUCHHUILINHBI

Bunbi yueoHoii padoThl B 3E B akanem.
yacax
O0mas TPyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IIAHY 4 144
KonrakTHas pa6ora (KP): 1 36,2
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 3 107,8
KoHTakTHas camocTosiTenbHas paboTa 05 0,2
CaMoCTOATEIbHOE N3YUYEHHE PA3IEIIOB JUCHUIIINHBI ' 17,8
Bua koHTpOJIA: 324éT - -
Buabl yueOHoi1 padoThI B 3E B acrtp. yacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 4 108
KonTakTHas padora (KP): 1 27,15
Jlexmm (Jlek) 0,5 13,5
[Tpaktuueckue 3anstus (I13) 0,5 13,5
CamoctosiTenbHas padora (CP): 3 80,85
KonTakTHas camocTosTensHas paboTa 05 0,15
CaMocCTOSITeThHOE H3YYCHUE PA3/IeNIOB TUCIIHILTHHEI ’ 13,35
Bua KoHTpOJIA: 324€T - -

«BbicokomoJiekyasipubie coennHenus» (b1.5.18)

1. Heab AMCHUIUIMHBI COCTOUT B IPUOOPETEHUH CTYJEHTAaMH 3HAHUM, yMEHUH, BiIaJIeHUI
U B (OpMHUPOBAHUHN KOMIETEHIUI B HAyKe O BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

2. B pe3yabTaTe M3yueHHs THCHHUIIMHBI 00YUYAIOLIUICS 10 MPOrpaMMe CrenHaJuTeTa

JOJIKEH
OO06nanath CIeAyIOIMMMHA KOMIETEHITASIMH:
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— CmOCOOHOCTBIO BOCIPHHHMATH, Pa3BHBaTh W HCIOJIB30BATh TEOPETUYECKHE OCHOBBI
TPAIUIIMOHHBIX W HOBBIX Pa3leiiOB XMMHHU TPU PEIICHUH MPO(eCcCHOHAIBHBIX 3a/1a4
(OIIK-1);

— CIIOCOOHOCTBIO HCIIOJIB30BaTh TEOPETUYECKHE OCHOBBI (DYHIAMEHTAIBHBIX pa3/IelioB
MaTeMaTHKHU B (pU3KKH B ipodeccuonanbHoil aesreapHoctu (OITK-3);

— BJIAJICHUEM CHCTEMOH (yHIAMEHTAIBHBIX XUMHUYECKUX TMOHATUNA U METOHOJIOTHYECKHUX
aCIeKTOB XUMUH, GOpMaMK U MeToJjaMu HaydHoro no3Hanus (ITK-3).

3HAMmMb
— OCHOBBI HAYKH O IIOJIUMEpPaxX U 00nacT ux IMPAKTHYCCKOI'O UCITIOJIb30BAHMA,;

ymembv
— QHAJIM3MPOBATh JIUTEPATYpHBIA TEOPETUYECKUHM M DKCIEPUMEHTAIbHBIA MaTepuall,
pelaTh KOHKPETHBIE 3a1a4U 110 JIEKIUOHHOMY MaTepHaiy;

enaoems
— OCHOBaMH  ()M3UKO-XMMHYECKHX METOJOB HCCIICJIOBAaHUS  CBOWCTB  ITOJMMEPOB,
COBPEMEHHBIMHU TPEJCTABICHISIMUA O IOJMMEPHOM COCTOSHMM BEUIECTBA KaK O0CO0OM
dopMme CyIIecTBOBaHHMS BEIIECTB, KAYECTBEHHO OTIMYHOW OT HHU3KOMOJEKYJSPHBIX
BEILIECTB, O CIEIU(PHYECKUX CBOMCTBAX IOJMMEPOB, O METOJaX MX CHHTE3a, M3YyUCHHS
XUMHYECKHMX M MEXaHMYECKHMX CBOMCTB, O TMEPCIEKTUBAX pa3BUTHs 3TOW HAyKH W
pa3zHoo0pa3HbIX 001aCTAX NIPUMEHEHUS OJIMMEPOB.

3. Kparkoe coaep:kanue JMCHUIIHHBI

Mooy 1. Obwue npedcmasnenusi 0 NOIUMEPAX

OcuoBuble moHsATHA. Crenududeckne cBOWCTBa moimMepoB. KougurypanuonHas u
KoH(poOpMalMoHHasT u30Mepuu Makpomonekyn. Kiaccupukauus mnomumepoB. Hctopuueckas
cupaBka. MojaenupoBanue KOH(POPMAIMOHHBIX MpeBpalleHuil nonumepoB. Ilpumepst
KOHKpETHBIX pacuéTHhIX 3a1a4y. KpaTkas npenBaputensHas uHQOpMAIMs O Cllocodax CHUHTE3a
NOJIMMEPOB  (TOJIMMEpHU3alMsl, MOJUKOHACHCALMS, XUMHUYECKas MoAu(UKalMs IOJIMMEPOB).
Monekynspusie Macchl U MMP cuHTeTHYeCKUX monuMepoB. KOHKpEeTHBIE pacyeTHbIE 3a/1a4H.

Mooy 2. Pacmeopwi noiumepos

TepMmonuHaMuyeckuit ~ KpUTepUd  pacTBOPUMOCTH  moiuMmepoB.  Kpurtuueckue
TeMreparypbl pacTBopeHus. HeorpannueHHoe u orpaHnyeHHoe HaOyxaHue. OTKIOHEHUS OT
UCANBbHOCTH U MX MpUYHHBL. HeBo3MyIleHHbIE pazMepbl MaKpoMOIeKy. [ uapoanHnaMudeckue
CBOICTBa MakpoMoOJIEKyJl B pacTBopax. [IpuBeneHHas 1 xapakTepucTH4ecKast BI3KOCTb.

Mooyns 3. Ilonusnexmponumot

Krnaccudukanus noansnexkTpoiauToB. [10IUKUCIOTH, MTOJINOCHOBAHNS U OTUAM(OIIUTHI.
Xumuyeckue U (U3UKOXMMHUYECKHE  OCOOCHHOCTH  TOBEICHUS  HMOHHU3UPYIOIIUXCS
MakpoMmosiekya. KoynyecTBeHHbIE XapaKTEPUCTUKH CHJIbI IOJMKHCIOT U IOJIMOCHOBAHUU.
DneKTpocTaTHUecKast SHEPTUs MOIUANIEKTPoIuTOB. KoonepaTuBHbIE peakiuu.

Mooynv 4. Cunme3s noaumepos

TepMonuHaMuka paguKaabHOW TMOJMMEpPU3AlMUA. OJIEMEHTapHble CTaAuHu. BbIBOJ
YpaBHEHHUS CKOPOCTH MOJIMMEPHU3aLUU U CTeNeHH nonuMepusanuu. ['enp-addexr. PagukanbHas
cononuMepu3anus. BpiBoa ypaBHeHus coctaBa comoiaumepa. Jluarpamma. Cxema Q-e.
AHunoHHas nonuMmepusanus. MaumaTopsl, MOHOMEpHIL. PocT, 0OpbIB 1 nepenaya mnenu. BnusHue
pacTtBoputeniss MW NpoTuBOMOHa. KuHeTtnka. AHHMOHHag conoiauMepusanus. KatnonHas
nonuMepuszanusa. Muumnmaropel, MoHOMepbl. Poct, 0oOpbIB W mepemauva 1enu. BrusHue
pactBopuTens u nporuBonona. Kuneruka. Katnonnas cononumepu3zanus. [lonukonnencanus u
nonunpucoeannenrne. Knaccubukanus peakuuil. DakTopbl, BIUSIONIME HA MOJEKYISIPHYIO
MaccCy MOJMKOHIEHCAIIMOHHBIX MOIUMepoB. [IpuMepsr KOHKpeTHBIX peakiuii. Kunetnka.

Mooyne 5. Xumuueckue peakyuu ¢ yuacmuem MaKkpoMOIeKy
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[Monmumepananornynsie peakuuu. Kunernka. Dddext cocennux 3BeHbeB. [lonmnmMepHbie
3 ¢eKThI: HAAMOJEKYIISIPHBINA, KOHIIEHTPAITMOHHBINA, KOH()OPMAITMOHHBIN, JIEKTPOCTATUICCKUMN.
Xumuyeckass MoaudUKaAIMS TOJUMEPOB JUIsl  MEIUWLMUHCKHX Ieneid. Bryrtpu- u
MEXMaKpOMOJIeKyJsipHble peakuuu. [IpuButbie u Onok-comonumepbl. CHHTE3 M CBOWCTBA.
Hectpykuusi: pu3ndeckas, XMMHUECKasi, TEPMOOKHUCIUTENbHAS, LIETTHAS U 110 3aKOHY CIlTyJasi.

Mooynv 6. Cmpykmypa noaumepos

MonexkyJIApHbIA U HAaIMOJIEKYJIIPHBIA YPOBEHb CTPYKTYpbl. MeETonbl HMCCIEeIOBaHHUSA:
KAIOPUMETPHUSI, JAWIATOMETPHS, JJIEKTPOHHAS MHUKPOCKOINHMS. YCIOBUS KpPUCTAJUIM3ALUU
nonumepoB. Kunermka u TepmonumHamuka. M3oTepmbl  kpuctaumzanuu. OcobeHHOCTH
MOJIMMEPHBIX KpUCTAUIOB. CHocoObl MpOBENEHUs KpUCTaIM3alud. PEHTreHOCTPYKTYpPHBII
ananu3. Pearrenorpammel. 3akoH Bynbda-bperra.

Mooynv 7. Mexanuueckue ceoticmea noaumepos

da3oBble U PU3NUECKUE COCTOSIHUA MOIUMEpoB. CTekI000pa3Hoe, BEICOKOIIACTHIECKOE
U BS3KO-TEKyuee cocTossHMe. MexaHusmbl nedopmanuu. TepmoauHamuka. HpioToHOBckue
JKUJKOCTU Y @HOMAJIMs BSI3KOCTH PACILIABOB NOJMMEPOB. [Jonroseynocts nonmumepos. [Ipasuio
Kypkopa. [lnactudukanus mnonumepoB. IIpaBuna MONBHBIX U OOBEMHBIX  JIOJICH.
Penakcanmonnsle mpouecchl B noiauMmepax. fBinenue rucrepesuca. lIpuHiun temmeparypHo-
BPEMEHHOM  CymHeprno3uiuu. TepMOMEXaHMYEeCKU METOJ  HCCIEAOBAHUS  IMOJHMMEPOB.
Hunamomerpudeckuii Meroj wuccieaoBanus. OpHEHTAIMOHHAs BBITSKKA. BbIHYX)IeHHAs
3J1aCTUYHOCTb.

4. O0beM y4eOHOMH JUCHUILINHBI

Bunbi yueoHoii padoThl B 3E B akanem.
yacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 8 288
KonraktHas pa6ora (KP): 45 162,4
Jlexruu (JIek) 1 36
[Tpaktuueckue 3ansatus (113) 1 36
Jlaboparopusie 3ansTus (J1ad) 2,5 90
CamocrositesbHas padora (CP): 2,5 90
KoHTakTHas camocTosiTenbHas paboTa 01 0,4
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIHHBI ’ 3,2
Bupa koHTpOJISI: IK3aMeH 1 35,6
Buabl yueOHoii padoTnl B 3E B actp. yacax
O01as TpyA10eMKOCTh THCHUILIHHBI 10 Y4€0HOMY IJIAHY 8 216
KonraktHas pa6ora (KP): 4.5 121,8
Jlexium (Jlek) 1 27
ITpakTnueckue 3anstus (I113) 1 27
Jlaboparopusie 3ansTus (J1ad) 2,5 67,5
CamocrositeabHas padora (CP): 2,5 67,5
KoHTakTHas camocrosiTenbHas paboTa 01 0,3
CaMoCTOsITeThbHOE H3YUCHHE PA3/IeTIOB AUCITUTUIHHBI ’ 2,4
Buja koHTpOJISI: IK3aMeH 1 26,7

«CoBpemMeHHasi XHMHUS U XUMH4YecKkas 0esonacHocTh» (b1.5.19)

1. Heap aucuumiuHbl — (HOpPMHUpPOBAHHE KOMIUIEKCA 3HAHUMN, MO3BOJISIONIMX OLEHUTH
PUCKH OT XO3SIICTBEHHOUM JEeATEIHbHOCTH YeJIOBEKa M CONMYTCTBYIOIIMX € (HakTOpoB
XUMHYECKOTO M (PU3UYECKOT0 BO3JCHCTBUS, a TaKkKe MPEAJIOKUTh HOBBIE IMPOIIECCHI,
MO3BOJISIOIINX CHU3UTh TEXHOTCHHBINA PUCK U yIIEpO OT HEro.

2. B pe3yabTare n3yueHus AUCHHUILUIMHBI 00y4alOIIMiics MO0 MporpaMMe crienuaIuTeTa
JMOJIKEH:
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OO6nanaTh CIeayONMMI KOMIICTCHIIASMU:

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

— BJAJEHUEM HOPMaMU TEXHUKH O€30MaCHOCTM U YMEHHEM peallu30BaTh HX B
71a00paTOPHBIX U TeXHOMorn4eckux ycnousx (OITK-6);

— BIJIAJICHUEM CHCTEMOH (YHIAMEHTAIBHBIX XUMHUYECKUX TOHATUH M METOHOJIOTHYCCKHX
aCIeKToB XUMUH, (hopMamMu U MeTo1aMu HaydHoro no3Hanus (I1K-3);

— BIaJeHUEM O0a30BbIMH MOHATHSMH HKOJOTMYECKON XHMHH, METoJaMHu Oe30IacHOro
oOpallleHus ¢ XUMUYECKUMHU MaTepHajaMu C Y4eTOM HMX (PU3UYECKHMX M XUMHUYECKUX
CBOWCTB, CITOCOOHOCTBIO MTPOBOJIUTH OIICHKY BO3MOXHBIX prckoB (ITK-9).
3namo:

- BUJIbI (DPAKTOPOB BPEIHOTO BO3ICHCTBUS;
- KJ1accu(UKAINIO, UICTOYHUKU U OOBEKTHI PUCKOB;
- O0COOGHHOCTH PHUCKOB XHMHYECKOTO M (U3NYECKOr0 (B TOM YHCIE PaJAUalliOHHOIO)
BO3JICHCTBUS Ha YEJIOBEKA U OKPYKAIOIIYIO CPENY;
- OCHOBHBIC KOHIIEMIIMHU YIPABIICHUS] PUCKAMU;
- KOJINYECTBEHHBIE METO/Ibl aHAJIN3a PUCKA;
Ymems:
- onpeaenath BJIKp.3. XUMUYECKUX COEIMHEHUI;
- onpeaenatrs XIIKTeop. XuMUYECKHX COETMHEHM;
- pacCUMThIBaTh aKTUBHOCTh PAJMOAKTUBHOIO MIpenapara;
- pacCUMTHIBATh MHANUBUAYATbHBIN PUCK HA OCHOBE CTATUCTUYECKUX JaHHBIX;
Braoemo:
- METOAMKOW YKPYNHEHHOM OLEHKH HKOJIOr0-DKOHOMUYECKOro Yyiiepbda OT 3arpsi3HEHUs
OKpY’KaroIllel cpebl MPEAIPUITHEM.

3. KpaTkoe coaep:kanue Q1uCHUNIHHBI

Mooyns 1. Toxcuxonoaus u XumuyecKuti puck

Wcrounnku cymiecTBOBaHUsS KU3HU Ha 3emuie. KpyroBopoThl BeEUIECTB B MPHUPOJIE
(OMOTeOXUMUYECKUE ITHKIIBI).

®akTopsl BpeTHOTO BO3AeUCTBUSA. OCc000€ MECTO XUMUYECKUX HAYK B OMKUCAHUU BPEIHOTO
BO3JCHCTBUSA. Y YEHHE O BPEIHOM JCHCTBUU BELIECTB.

Toxcukonorusa. Hanpasienust Tokcukonoruu. Bpeanoe BemiectBo. DPPeKThl BO3ACHCTBUS
BEIIECTB: KCEHOOMOTHKH, 3aMEHsIeMbIe BellecTBa. TOKCUYHOCTh U omacHOCTh. Kiaccuduxarms
BpenHbix BemecTB. LDsg, LCso. KpuBas «mo3a-addexr». MexaHusM JEHCTBUS BPEIHBIX
BemecTB. Pa3bl BO3IEUCTBUS BPEAHBIX BELIECTB.

Toxcukomerpus. [loporoBasi u 6ecnoporoBas koHmeniuu. ['omeocra3. ObpaTHas CBs3b.
ToslepaHTHOCTS.

ITAK. TIAK . ¢, ITAKy p., HAK, 5, BAK, 5. ITIKS,, IIIK, «, BIIK, XTIK, BII.

DOMIUpUYECKHe MpaBuja OLIEHKH TOKCHMYHOCTU coenrnHeHud. OCoOEHHOCTH MOBTOPHOTO
BO3JICUCTBUS BPEIHBIX BEIIECTB: ananTtanus, Kymysius. Cencubmmmzanus. KomouaupoBanHoe
JIECTBHE BPEIHBIX BEIIECTB: CYMMAIIHsl, CHHEPTU3M, AHTATOHU3M.

XUMHYECKUE OIMACHOCTU. XUMHUYECKHE OMACHOCTH HOBBIX TexHouorui. OnacHocTu
HAaHOTEXHOJOTUMU. JIeHCTBUS MO CHMKEHUIO XUMUYECKOTO PHUCKA.

Mooyno 2. Honusupyrowee usnyuenue u paouayuoHHbil puck

Knaccudpukanus wusznydenuid. Knaccudukanus wuoHu3Mpyromux wu3nydeHuin. Hykmua.
W3oTomnbl, n300apbl, U30TOHBI.

PagnoaktuBHOCTh. CTaOMIBHEIE U PAIUOHYKIUABL. VICTOUYHUKY pauOHYKIHIOB.

PannoaktuBHBI pacnan. Tumbl paguoakTUBHOrO pacnaaa. 3aKOH paJIHOaKTUBHBIX
CMelleHnud (TmpaBuiao paauoakTHBHBIX cMerneHnit Cognu u ®asHca). PaanoakTUBHBIE PSIbL.
[IponuKaromiasi crtocOOHOCTh HOHU3UPYIONTUX U3TyUECHUMN.

3akoH paguoakTUBHOro pacnazaa. IloctosiHHas pacnana. Ilepuon monmypacnaga. Cpennee
BpeMsI KU3HU. AKTUBHOCTb.
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Henenune snep. fnepHsle nenHele peakuuu. SAnepHelii B3pbeiB. Kputuueckas Macca.
[Topaxkaromue GhakTopsl SACPHOTO B3phIBA. SAnepHblil peakTop. [IpupoaHblil saepHbI peakTop B
Ox0. AtomHas snextpoctanius. Dpdexr BaBunosa — YepeHkosa.

D¢ dekTsl ACHCTBUS MOHU3UPYIOMIMX W3nydeHui. [lormoménnas mo3a. DKCHO3UIIMOHHAS
no3a. DKBUBaNeHTHas a03a. DddekruBHas skBuBajeHTHas 103a. KomnexktuBHas >QexTuBHas
SKBUBaJIEHTHAas 103a. [IpenensHo nomycrumas no3a.

Pagnobuonornueckue 3¢dpdexrer. Pagnodbuonormueckue 3¢ ¢dexTsl npu MajblX g03ax.
Panuanmonnsrii ropmesuc. Pagnobuonornyeckuii mapaaokc.

PannoaktuBHOE 3arpsasHeHue. KpynHeimye paguanuoHHbIe aBapyH.

Jlo3umerpuyeckue npudophl.

Mooyns 3. Ananuz puckos

YcrolunBoe pa3Butue u  OezomacHocTh. OmacHOCTh. TakCOHOMHSI OMAcCHOCTEH.
Knaccudukanus puckoB. Ilpuponubiii puck. TexHOTeHHBI pHUCK. PanuanuoHHBIR pHUCK.
Xumuueckuii puck. OCHOBHBIE MPUHLMIBI OLUEHKH pPHCKAa BO3JCUCTBUS XUMHUYECKHUX
COeIMHEHUN. XMMUYECKUN KaHIIEPOre€HHBIM pUCK. XMMUYECKUN HEKAHLIEPOT€HHBIA PUCK.

Knaccudukanus ypoBHeil pucka. LleneBoit puck. KonmndecTBeHHBIE METOJBI aHaIHM3a
pucka. JlepeBo coObITHil. [lepeBo 0TKa30B.

NupuBunyanbusiid puck. KomnektuBHbii puck. CouumanbHbiii puck. IloTeHumanbHbIi
TEPPUTOPUAIBHBIN pUCK. POHOBBINA PUCK.

Konnenmus abcontotHoit 6e3onacHocTy. KoHIenys npuemMieMoro pucka.

KpynHbie TeXHOT€HHBIE KaTacTpOQHbI.

OueHka, aHaJIU3 U YIPaBICHUE PUCKOM.

4. O0beM y4eOHOH JUCHHUILINHBI

Bunbi yueoHoii padoThl B 3E B akanem.
yacax
O01as TPyA0eMKOCTh JHCHUILIMHBI N0 Y4eOHOMY IJIAHY 5 180
KonrakTHas pa6ora (KP): 1 36,2
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3anstus (I13) 0,5 18
CamocrositesbHas padora (CP): 4 143,8
KoHTakTHas camocTosiTenbHas paboTa 1 0,4
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI 35,6
Bua koHTpOJIA: 324éT - -
Buabl yueOHoi1 padoThI B 3E B acrtp. yacax
O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 4 108
KonTakTHas padora (KP): 1 27,15
Jlexmm (Jlek) 0,5 13,5
[Tpaktuueckue 3anstus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 4 107,85
KoHTakTHas camocTosiTenbHas paboTa 1 0,3
CaMoCTOsITeThHOE H3YUCHHE PA3/ICTIOB AUCITUTUTHHBI 26,7
Bua KoHTpOJIA: 324€T - -

«Ctpoenne BemectBa» (b1.5.20)

1. Heap AMCHUIUIMHBI — OCBOCHHE MOJICTBHBIX TPEICTAaBIEHUNA 00 OCHOBHBIX (HopM
BHYTPUMOJIEKYJISIPHOTO JABM)KEHHSI M MX B3aUMOCBSI3b CO CTPOEHHMEM M CTPYKTYpPOH Kak
M30JIMPOBAHHBIX MOJIEKYJI, TaK U KOHJIEHCUPOBAHHBIX CUCTEM, CIIOCOO0OB MHTEPIIPETALIMU
CHEKTPOCKONNYECKUX JaHHBIX K CTPOCHHUIO BEILIECTBA.

2. B pe3yabTaTe M3y4yeHHs TUCHUTIMHBI 00YUYAIOLIUICS 10 MPOrpaMMe CrenHaJuTeTa
JOJIZKEeH:
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OO6nanaTh CIeayOIMMI KOMIICTCHIIASMU:

— CIOCOOHOCTBhIO BOCHPHUHHMMATh, Pa3BUBaThb W HCIIOJIB30BATh TEOPETHUYECKHUE OCHOBBI
TPAIUIIMOHHBIX M HOBBIX PAa3/IEJIOB XUMHUH IMPU PEUICHUH MPOPECCHOHANBHBIX 3a/1a4
(OIIK-1);

— BIJIAJICHUEM CHCTEMOH (YHIAMEHTAIBHBIX XUMHUYECKUX TOHATUH M METOHOJIOTHYCCKHX
aCIEeKTOB XUMUH, GOopMaMK U MeToaMu Hay4dHoro rno3uanus (I1K-3).

3uams:
— O coBpeMEHHBIX MOJEJBbHBIX MPEICTABICHUSIX CTPOCHUS MOJIEKYJ U MOJIEKYIISIPHBIX
CUCTEM;
— O B3aUMOCBSI3M CTPOEHUS CO CBOMCTBAMU BEIIECTB;
— O coBpeMEHHBIX METOaX UCCIEIOBAHUS CTPYKTYPhI U CTPOCHUS;
— OcHOBHBIE 3Tanbl pa3BUTHS NPEICTABICHUN O CTPOCHUH BELIECTBA.
Ymemy:
— OcCHOBHBIE OHATHUS U TEPMUHOJIOTHIO, XapaKTEPU3YIOLIYIO JAaHHYIO JUCIHUIUIMHY;
— Ilonp30oBaTbcs TEOPETHUECKUMU OCHOBAMH MIPU ONTMCAHUM CTPOCHUS U CBOMCTB
BEIIIECTBA,
— 3HaTh ¥ YMETH N0JIb30BATHCS MATEMATUYECKUMU MOJEIISIMU JIJIsl pacueTa rnapaMeTpoB
MOJIEKYJI U MOJIEKYJIIPHBIX CUCTEM.
Braoems
— PacueTom HEKOTOpBIX MapaMETPOB MOJIEKYH U3 UX CIEKTPOB;
— CocraieHrneM MOJENed MOJIEKYJT,
— MHrepnperanueil CIEKTPOCKONMMYECKUX HCCIEAOBAaHUM B CTPYKTYPHBIE DJIEMEHTHI
MOJIEKYJT
3. Kpartkoe coaep:xaHue TUCHUILIHHBI
Mooy 1. OcHosbl Knaccuueckol meopuu XUMU4ECKo20 CMpoeHUs.
[Ipenmer u o00bekT Kypca «CtpoeHue BemiecTBa. OCHOBHBIE TOHSATHUS: CTPOCHUE
BEIIIECTBA, CTPYKTYpPa, UX B3aUMOCBS3b
Mooyns 2. Quzuueckue 0CHOBbL yUeHUst 0 CMPOEHUU MOLEK)]L
Pa3znuuHble acniekThl TepMUHA "CTPOEHHE MOJIEKYI'": TOMOJIOIMYECKUNA, TE€OMETPUUECKUH,
ANEKTPOHHBIA U JAp. McTopus pa3BUTHS y4€HUS O CTPOEHUHU BELIECTBA M CTPOECHUU MOJIEKYII.
['maBHBIE TEHJEHIIMM B Pa3BUTHH METOJOB HcCcienoBaHus. Kiaccuueckass TEOpus CTPOCHHS:
teopuss A.M. bByrnepoBa, moHATHS 00 <«O(h(EKTHUBHBIX aToMax». YTMOPSAOYEHHBIE U
HEYMOPSAIOUYCHHBIE CTPYKTYpPhl KOHACHCUPOBAHHBIX (ha3. MomekyisipHble MOJIEIHU Pa3IndyHOTO
VpOBHS B COBPEMEHHOM TEOpUHM XHMHUYECKOTO cTpoeHus. OOmuii 0030p MeToa0B
AKCIIEPUMEHTAILHOTO M TEOPETHYECKOTO M3YyYEHHUS CTPOCHHUS MOJIEKYJI M CTPOCHHS BEIIECTB.
CrpykrypHast ¢opmymna u rpad Monekynbl. BenuduHbl, ONpeaeNsione TeOMETPUUYECKYIO
KOH(PUTYpAIMIO MOJIEKYJIBI: MEXbSIJACPHBIE PACCTOSHUS, BAJICHTHBIC YTIJbI, JIBYIPAHHBIE M
TOpCUOHHBIE yIiibl. BHyTpeHHee Bpamenue. Kondopmanuu mMonekyn. MonekysipHbIE MOJENH,
CTPYKTypHBIE (hOpMyIbl, MOHATUE Trpada, n3omepus. MonekynspHeie Mozaenu. ['paduueckoe
ONHUCAHUE MOJIEKYJIbI
Mooynb 3. Cummempus MOIEKYAAPHBIX CUCTEM
Mexanuyeckass moneinb MoJeKyibl. [loTeHnuanel mapHbIX B3auMOJEHCTBUU. Meton
MOJICKYJIIPHON MEXaHWKW TPH aHalu3e CTPOeHHs Mojekyn. OOIiue MpUHIMIBI KBaHTOBO-
MEXaHUYECKOTO OMMCAHUs MOJEKYISIpHBIX cucteM. CtanmonapHoe ypasHenue Llpénunrepa nmns
CBOOOJTHOM MOJEKyNbl. AnnabaTtudeckoe mNpuOmmkeHne. KBaHTOBBIE COCTOSIHUSI MOJIEKYIIBI
(oMeKTpoHHBIE, KoJieOaTelbHbIe, BpalarenbHble). KBaHTOBO-MEXaHHYECKOE MOJACTUPOBAHUE
pasIUYHBIX (HOPM JBMKEHHUS W TIPEACTABIICHHE PEe3yIbTaTOB. [loTeHIMAIbHBIE MOBEPXHOCTH
DIIEKTPOHHBIX COCTOSIHMI MOJIeKyn. VX oOmiasi CTpyKTypa W pa3iuyHble TUIBL. PaBHOBECHBIE
KoHpurypanuu Monekyn. CTpykrypHas uzomepus. OnTtuueckue u3omepsl. lloTeHInanbHbIE
MOBEPXHOCTH, (HOPMBI M300paKeHUs, TPUMEHEHUE JJI OMUCAHUS PEAKIIMOHHOW CITIOCOOHOCTH
KoH(popMepoB. MeTo/bl MOJEKYISIPHOW MEXaHUKW MpH OMUCaHUM MoJeKkyl. CTpyKTypHas
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uzomepus. llotenunanbueie kpuble. KoneGanus monekyn. CpeqHeKBaJpaTUYHbIE CMEUICHUS
aTOMOB (aMIUIUTYABI KoJiebaHuit). HopmanbsHbie KoJIe0aHUs, YaCTOTHI HOPMAJIbHBIX KOJICOAaHUN 1
Y4acTOThl OCHOBHBIX KoJieOaTenbHbIX mnepexoqoB. Konebanus ¢ OOJBIION aMIUIUTYIOM.
Bpamenue Monekyn kak 1enoro. PaznuuHble THINBI MOJIEKYJSIPHBIX BOJIYKOB. ODJIEKTPOHHOE
cTpoeHue MojeKkysl. MonekyinspHele opoutanu. MHTepnpeTanysi CTpoeHUs MOJIEKYJ Ha OCHOBE
opOuTtanpHbIX Mojeneil. KojeOGaHus MoKy, NpPOCTEHIIMH ciaydal, CIOKHBIE MOJICKYIIbI.
Konuemnus rpynnoBsix Konebanuii. Bpamienue Mosekys, TUIBI BOTYKOB. Konebanus Mosiekyi.
["apMoHnyecknii M1 aHTapMOHWYECKH ocnmuisaTop. KonebaHust Cci0KHBIX MoJieKys. BpareHue
MOJIEKYJI KaK 11eJI0ro BpamaTenbHblii CieKTp U ero HHQOPMaTHBHOCTD.

Mooy 4. Dnekmpuueckue u MacHUMHbLE CEOUCMBA MOAEKYIL

DneMeHTHl U ONEepali CHMMETPHUHU SIIEPHOM KOH(Urypauuu MoJieKynbl. TouedHble
rpynnsl cumMerpud. [loHaTre o npeacTaBIeHUsIX TPYI U XapakTepax npeacraBieHuil. Oduue
CBOWCTBA CHMMETPUU BOJIHOBBIX (YHKIMA M MOTEHIUAIBHBIX ITOBEPXHOCTEH MOJIEKYII.
Knaccudukanus KBaHTOBBIX COCTOSIHMM MOJIEKYN 1O cuMMeTpud. CUMMETpUs aTOMHBIX U
MOJICKYJISIpHBIX opOuTaneid. TodeyHble TPYINIBl CUMMETPUHM, NPUMEHEHHE K ONHCAHUIO
paBHOBECHBIX KOHGUTypauuii. BnusHue cummerpuun Ha BOJHOBble (yHKUMU. BrusHue
CUMMETPHH PAaBHOBECHOM KOH(HUTypaluu siAep Ha CBOMCTBA MOJIEKYJN W WX JUHAMHYECKOE
noBe/ieHue (IUMOJbHBIA MOMEHT W MOMEHTBHl HMHEpIHUH, ¢GopMa HOPMaJIbHBIX KojeOaHUH,
BBIPOXKJIEHUE COCTOSIHMM, COXpaHEHHE OPOUTAIbHON CUMMETPUU MPU XUMHUYECKUX pEaKUUsiX U
T.1.). CUMMeTpusi MOJIEKYJ, CHUMMETpHs JABM)KEHUA. BiusHue cUMMETpUM Ha aKTHUBHOCTh
OTJICIbHBIX BUJIOB ABM)KEHUS, BBIPOXK/ICHUE IBUKEHUS M COCTOSHUN 110 cuMMeTpun. CUMMETpHs
MOJIEKYJIIPHBIX CUCTEeM. BiinsHIE cCUMMETpHUH Ha MPOSIBIEHUE CBOMCTB MOJIEKYIL.

Mooy 5. Medxxcmonexynsipuole 83aumMo0eticmeust

[locTosiHHBIE BHEIIHUE HJIEKTPUYECKOE M MAarHUTHOE MOojs. J[MMOJBHBII MOMEHT M
HOJIIPU3YEMOCTh MOJIEKYJ, MarHUTHBII MOMEHT M MarHuTHas BOCIPUUMYHUBOCTH MOJIEKYJI.
HamaruuueHHOCTh, ¥ JJEKTpUYECKas  BOCHPUHUMYHMBOCTL  MoJieKyl.  CoOCTBEHHbIE
AIIEKTPUYECKUE M MarHUTHbIE CBOWCTBA MOJIEKYJ: JIMIIOJIBHBI MOMEHT, OpOMTAJIbHBII
MAarHUTHbII MOMEHT, CHUHOBBIM MarHUTHBII MOMEHT. JJEKTPUUYECKHE CBOWCTBA MOJIEKYIL.
ITonstpu3yemMoCTh U AUIOJIBHBIA MOMEHT. VX CBSI3b CO CTPYKTYpOM M NPOSIBICHHE B CBOMCTBAX.
Oddextrr [ltapka u 3eemana. MarautHo-pe3onancueie (JIIP u IMP) metons! uccienoBanus
CTPOEHHUSI MOJIEKYJ. SIIepHbI MarHUTHBIA pPE30HAHC, KOHCTaHTAa 3KPAHUPOBAHMSI, MPELECCHUS
CIIMHA B MarHUTHOM Imosie. HecriapeHslil 2JIEeKTpOH, ITapaMarHUTHbIE CBOMCTBA. Jlemokanu3anus
anekTpoHa. IlomHBIE MOMEHT KOJIMYECTBA JBW)KEHMS DJIEKTpOHA. MAarHWTHBIE CBOMCTBA.
MaruutHbiif MoMeHT 3sekTpoHa u aapa. OIIP u AMP cnektpsl. D¢ dexr lrapka u 3eemana.
OnTHueckue CreKTpsl MoJieKyl. BeposSTHOCTH mepexoJoB U IpaBwiia oTOOpa MpU MEpexoaax
MEXYy pPa3IMYHbIMM KBAHTOBBIMM COCTOSHUSIMH MOJIEKYJ. ONTHYECKHE CHEKTPBI MOJIEKYII.
CBs3p CHEKTPOB MOJIEKYT € HUX cTpoeHueM. OmpeneneHne CTPYKTYpHBIX XapaKTEpPUCTHUK
MOJIEKYJI M3 CHEKTPOCKONMYECKMX JaHHBIX. Ilorjomenune W W3IydeHHE MOJIEKYJaMy,
KO3 uIMeHTsl ONHIITENHA, BEPOSITHOCTh IEpPeXoA0oB, MpaBuia oTOOpa. CBsA3b CIEKTPOB
MOJIEKYJl C uX CcTpoeHueM. OrmnpeneneHue CTPYKTYpHBIX XapaKTEpPUCTHUK MOJIEKYT U3
CHEKTPOCKONMUYECKNX JaHHbIX. Kiaccugukanus cnekTpo, uX HHOOPMATUBHOCTb.

Mooyns 6. O630p 0CHOBHBIX pe3yIbMamo8 no U3yYeHUr CMpPOEeHUsi MONEKYIl

OCHOBHbBIE COCTAaBISIIOIIME MEXMOJEKYJIAPHBIX B3aumojeicTeuil. Krnaccuduxarms
MEXMOJIEKYJISIPHBIX B3aUMOJEHCTBUN. BilnsHHME MEXMOJIEKYISPHBIX B3aMMOJIECHCTBUIM Ha
cBoiicTBa BemiecTB. MonekynsgpHble KOMIUIEKCHl (M-KOMILIEKCH M 1p.). [lpuumHbl
MEXMOJIEKYJIIPHOTO ~ B3aUMOJEWUCTBUS, KiIaccUpUKalMsg uX BHIOB. KoopanHanuoHHbIE
COEJIMHCHMUS. MexMOJIeKyIISIpHbIE B3aUMOJICHCTBHS. OcHOBHBIE COCTAaBIAIOIINE
MEXMOJIEKYJSPHBIX B3aUMOJEHCTBUN. BilMsHHE MEXMOJIEKYJISIPHBIX B3aUMOJCHCTBUI Ha
cBoiicTBa BemniecTB. MoJleKyisipHble KOMIUIEKCHI (T-KOMIUIEKChl M 1p.). Kiacrepsl aromoB u
monekyn. Krnaccudukanus kimactepoB. BaH-nep- BaanbCcoBbI MOJEKYNbl. BomopoaHas cBs3b.
Crnextpockonusi BoJopoHOM cBsi3u. [loHsATHE KiIacTepoB, X KiIaccUpUKanus: (pu3nuecKue u
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xummnueckre Bonoponnas cBs3b. Kiactepsl atToMoB 1 Mosiekyil. BaH-iep-BaanbCcoBbl MOJIEKYJIBI.
Bonoponnas cBsi3b.

Mooyne 7. Cmpykmypuas Kiaccugpurayus KOHOEHCUPOBAHHbIX (a3

Mouekynbl IPOCTBIX U KOOPAUHALMOHHBIX HEOPraHUYECKUX coenuHenuil. [lonusnepusie
KOMIUIEKCHBbIE coequHeHus. Xenarbl. CTpoeHHe OpraHudeckux coeauHeHuil. [lommsapaHsi.
Oynnepensl. [lonuaaepHple KOMILIEKCHI, OpraHuueckue coequHenus, Ilonusapansl, QpynaepeHs.
DneMeHTooprannyeckue coeanHeHus. Metamwionensl. CoelMHEHUs] BKJIIOUYEHUs (KJIATpaThl).
Portakcansl u kareHansl. Oymiepensl. [Tomumeps u 6mononumepsl. benku. Knatpartsl, Oenku,
noiaumepsl. Mesodaszel. Ctpoerne 6enkoB. QymiepeHsl, KaTeHaHbl. PoTakcaHsbl.

Mooynv 8. Cmpoenue scuokocmetl u amopghrvix sewyecmas

WNneansuple kpuctauisl. KpucTajuibl ¢ HEMOJHOM YHNOPSIOYEHHOCTBIO. JlOMEHHBIE
CTpyKTypbl. Kuakue kpuctaiuibl M Japyrue Meszodaspl. AMopduble BemecTBa. JKuaxkocTH.
Ocobennoctu crpoeHust noauMepHeix ¢as3. KongencupoBanHoe cocrosinue. Kpucrammdeckoe
cocTosHue BemecTBa. lIpyuMHa M MeXaHM3M KpUCTauIM3aluu. AMOp(QHbBIE BelIECTBa,
uaeanbHble KUAKOCTH. CTpyKTypHas Kiaccuukanuss 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 CTPYKTYpPBI )KUAKOCTEW. DiyKkTyanun
U KoppemsauuonHele ¢yHkumu. Crnemuduka amopdHoro cocrosHus. CTpyKTypHpOBaHUE
KUAKOCTeH. MoJenbHble NPEACTaBICHUS O CTPYKTYpE CTPYKTYPUPOBAHHBIX JKHUAKOCTEH.
Crtpykrypa mpocThIX >KUIAKOCTEH. PacTBopbl HeanekTposnnToB. CTpyKTypa BOABI M BOJHBIX
pacTtBopoB. CTpyKTypa KHJIKHUX 3JIEKTPOJUTOB. MulemioodpazoBaHue M CTPOEHHE MULEILI.
CrpykTypa BOABI: aHOManuu B (pu3mueckux cBoicTBaX. CTPYKTypa KHIKHX 3JIEKTPOIHUTOB.
CoBpeMeHHbIE NPEICTaBICHUS O CTPYKType »Kuakocted. CTpyKTypa pacTBOPOB, METOJBI
UCCJIEJOBAHMSI UX CTPOCHHUS

Mooyns 9. Cmpoenue mezoghas

Omnpenenenne me3odasz. MeToapl U3ydeHHus UX CTPYKTYpbl. KiaccupukanmoHHbIe THITHI
U KiaccuukamonHsle npusHaku. [lonsatue me3ogasbl. [Ipu3Haku CTpyKTyphl, KaUeCTBEHHbIE U
KOJIMYECTBEHHBIE TAPAMETPBHI.

Mooyne 10. Cmpoenue kpucmannos

XKunkue kpucramnasl (HEMaTHKH, CMEKTHKH, XOJECTEPUKH U [1p.) HUX CTPOCHHE,
kinaccupukanuss M ¢uzndeckue  cBoicTBa.  JKMAKOKPHCTANIMYECKOE  COCTOSIHHE B
Oouonormueckux cucremax. JKunkue kpuctamisl. Krnaccudukamus XUIKMX KpPHUCTAJUIOB.
Konnouansle yactuisl, knacrepsl. XKunkue kpucramibl. Knaccupukanust )KuaKuxX KpUCTaIIOB.
Konnounnnele yacTuiibl, KiacTepsl.

Mooyns 11. IlosepxHocmb KOHOEHCUPOBAHHBIX (a3

Kpucrannuueckas perierka 1 Kpuctajmindeckas cTpykrypa. PeanbHblie kpuctaisl. Tumsl
neGeKToB B pealbHbIX KpucTamiaax. CHUMMeTpus KpHUcTaioB. PeanbHble W HealbHbIE
KpucTtayibl. [ledexTsl, ypoBHH opraHu3anuu AeeKkToB, Ux Tumbl. Kpucraminyeckas pemerka u
KpHUCTalsIn4eckasi cTpykrypa. PeanbHble kpuctamisl. Tumel 1eeKkToB B peaabHbIX KpHCTaax.
3oHHas cTpyKTypa. Kpucramiuueckas pemierka M KpUCTallIMdyecKas CTpyKTypa. PeanbHble
KpucTaiipl.  Tumbl  nedeKkToB B pealbHBIX  KpHCTaljgax. 30HHasg  CTPYKTypa.
Kpucrannorpaguueckue TouedyHbIE TPYNIbl CUMMETPUM, THUIBl PEIIETOK, MOHATHE O
IIPOCTPAHCTBEHHBIX TpyNIax CUMMETPUM KpUCTaoB. CBSA3b CHUMMETPUM pPEIIETKH U
CUMMETpPUN KpUCTasla. ATOMHBIE, HOHHBIE, MOJEKYJISpHblE WU JPyrde THUIBl KPHUCTAIIOB.
[lenoueuHble, CIOUCTBIE U KApKACHBIE CTPYKTYpHl. JMHAMUKAa KPUCTAIIMYECKON pPELIETKH.
®oHOHHBIN crieKTp. CTpOEHHE TBEPABIX PACTBOPOB. YIOPSAOYEHHBIE TBEPABIE PACTBOPHL. THIIBI
KpuctaiioB. CBsi3b CBOWCTB M HpUPOABI CBs3U. TBepable pacTBOpbl MX TUMBL. OcobeHHOCTH
CTPOCHHUS TOBEPXHOCTH KPUCTAIUIOB U kuakocted. CTpykTypa TpaHMIBl —pasjaena
KOHJIGHCUPOBAaHHBIX (ha3. MoseKybl U KiacTepbl Ha MOBEpXHOCTH. CTPYKTypa acopOIMOHHBIX
cnoeB. ['panuna pasziena KOHACHCUPOBAHHBIX (a3, CTPYKTypa U CBOMCTBa aJCOPOLIMOHHBIX
cioeB. OCOOEHHOCTH CTPOCHMS MOBEPXHOCTH KPUCTAIOB U XKHUJAKOCTeH. CTpyKTypa I'paHHIIbI
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pa3ziena KOHACHCUPOBaHHBIX (pa3. OCOOEHHOCTH CTPOEHHSI TOBEPXHOCTH KPHUCTAIIOB U
xuakocredt. CTpyKTypa IpaHUIlbl pa3ziesiaa KOHIEHCUPOBaHHBIX (a3.

Mooy 12. 3aknouenue

3akmouenue. O030p COBPEMEHHBIX JOCTHKEHHUH B  HUCCIIEIOBAaHMM  BEIIECTBA.
Cynpamonekynbl, HMuapopmanmonnas cTpykrypa BemiectBa. CTpyKTypa TMOBEpPXHOCTH
KPUCTAIIJIOB, TMOHSATHS PEKOHCTpYKUUHU. 3akitoueHue. OO030p COBpPEMEHHBIX JOCTHKEHHH B
uccinenoBanuu  BemectBa. Cympamonexynsl, MHdopManuonHas CTpyKTypa BeIIECTBa.
CrpykTypa MOBEpPXHOCTHM KPHUCTAJLUIOB, IOHATUS PEKOHCTPYKIMHU. MexaHuueckas MOJEIb
MOJIEKyJIbl. [loTeHnMansl napHbIX B3aUMOACUCTBUH. MeETOX MOJEKYJISPHOM MEXaHUKHU IpU
aHanuze CTpoeHus Mouiekyn. OOmme NPUHLIMIBI KBAaHTOBO-MEXaHWYECKOTO  ONHMCAHUs
MOJIEKYJIApHBIX cucTeM. CranumonapHoe ypaBHeHue lpéaunrepa st cBOOOAHONW MOJIEKYIIBI.

Anuabatnyeckoe  npuOnuxkeHue. KBaHTOBbIE  COCTOSIHMSL ~ MOJEKYJbl  (3JIEKTPOHHBIE,
KoJie0aTeNIbHEIE, BpallaTeIbHBIC).
4. O0beM y4eOHOI TUCHMIIIIHHBI
Buab1 yue6Hoii pa6oThI B 3E B axazem.
yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IIAHY 4 144
Konrakthas pa6ora (KP): 1,5 94,4
Jlexmu (Jlek) 1 36
[Tpaktuyeckue 3anstus (I13) 0,5 18
CamocrositesbHasi padora (CP): 1,5 54
KoHnTakTHas camocTosTenpHas pabora 05 0,4
CaMoCTOATEIbHOE U3YUYEHHE PA3/AEIOB IUCIUIIIMHbI ’ 17,6
Bun koHTpoOJISI: DK3aMeH 1 35,6
Buabl yueOHoii padoTnl B 3E B actp. yacax
O01mas TpyA0eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 4 108
KonraktHas pa6ora (KP): 15 40,8
Jlexium (Jlek) 1 27
[Tpaktnyeckue 3anstus (I13) 0,5 13,5
CamocrositesbHas padora (CP): 1,5 40,5
KoHTtakTHas camocTosiTenbHast paboTa 05 0,3
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI ’ 13,2
Bupa xkouTpoJsi: 3x3amen 1 26,7

«Xumnyeckas texnosorus» (b1.5.21)

1. Heab AMCHMIVIMHBI — TOJlyyeHHME 3HAHMH B  00JacTH  peanu3aluud XHMHUKO-
TEXHOJOTMYECKUX  IPOLIECCOB C  Y4ETOM  (U3MKO-XMMHUYECKUX  OCOOEHHOCTEH
IPOTEKAIOIUX peaKIMid, BbIOOpa ONTHMAJIbHBIX YCIOBHUN pealn3yeMbIX MpPOILECCOB,
BbIOOpa 3(QQEKTUBHBIX PpPEAKTOPOB, MPUOOPETEHHS HABBIKOB B  COCTaBJICHUU
MaTepHaJIbHBIX U TEIUIOBBIX OallaHCOB, B pacueTe IMPOLECCOB M PEakTOPOB Ha OCHOBE
MaTeMaTHUYeCKOr0 MOJENUPOBAaHMs, IMOJY4YeHHUs 3HAHUW B o0nacTh pa3paboOTKH
sHeprocOeperaomux XuMuKo-rexHonorudeckux cucreM (XTC), 0e30TXOAHBIX H
MaJIOOTXO/IHBIX TEXHOJIOTUN Ha MPUMEPE COBPEMEHHBIX MTPOU3BOJICTB

2. B pe3yabTaTe H3y4eHHMs IMCHHUILIMHBI 00YUYAIOLIUIiCS 10 NPOorpaMMe crenHaJuTeTa
JOJIZKEH

Ob6nanath caenyrOmUMI KOMIIETEHIUAMU:

— CIOCOOHOCTBhIO BOCHPHUHHMMATH, pPa3BUBaThb M HCIIOJIB30BATh TEOPETHUYECKHUE OCHOBBI
TPAJUIMOHHBIX M HOBBIX pa3esioB XMMHHU NPU PEIIEHUH MpOo(hecCHOHAIBHBIX 3a/1au
(OIIK-1);
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— BJIaACHHUCM OCHOBHBIMHM XHMMHYCCKHMH, (1)I/ISI/I‘-ICCKI/IMI/I U TEXHUYCCKUMHU acCIICKTaMu
XMUMHYECKOTO MPOMBIIIICHHOTO MPOM3BOACTBA C YYETOM CHIPHEBBIX U IHEPTETHUYCCKUX
3arpar (ITK-8).

3namop:
—  KJIACCHU(HKAINIO XUMUYECKHX TPOLIECCOB U PEaKTOPOB;
— OCHOBBI TEOPUH IIPOLIECCA B XUMUYECKOM PEAKTOPE;
— METOJOJIOTHIO UCCIIEI0OBAaHUS B3aUMO/IEHCTBUS IPOLIECCOB XUMUYECKHUX IIPEBPAILCHUN U
SBJICHUH IIepeHOca Ha BCEX MAcIUTA0OHBIX YPOBHSIX;
— METOJUKY BBIOOpa peakTopa U pacyera IMpolecca B HeM;
— OCHOBHBIE XMMHUYECKHE IPOLIECCHI U PEAKTOPbl XUMUYECKON U HePTEXMMHUYECKON

TEXHOJIOTHH.

Ymemos:

— TIPOU3BECTHU BBIOODP THIIA PEAKTOPA;
— TPOMU3BECTHU PACYET TEXHOJIOTMYECKHUX NIapaMeTpOB I 3aJaHHOTO NPOLIECCa;
— OIpeAeNuTh NapaMeTpbl HAWIy4lled opraHu3aluy IpoLecca B XMMUYECKOM PEAKTOPE.

Bnaoemy:

— MEeTOoJaMH pacyeTa U aHalli3a [POLeCCOB B XUMUYECKUX PeaKTopax;
— METOJaMHM OIPEEICHHs TEXHOJOTHYECKUX II0Ka3aTeIeH;

— METOoJaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

Mooy 1. BBenenue.

OmnpeneneHre W Ha3HAYEHHE XHMMUYECKOTO peakTopa. PeakTopsl B XUMHUYECKUX U
HEXUMHUUYECKUX OTpacisiX HPOMBINUICHHOCTH. (030p THUIIOB XMMHYECKHUX PEAKTOPOB, HX
CTPYKTYpPHBIE 3JIEMEHTHI (PEaKLMOHHBIN 3JIEMEHT, YCTpPOMCTBAa BBOJAa U BHIBOJA, CMELIEHUS,
pas3zielieHuss U pacupezesieHusl MOTOKOB, TEIIOOOMEHHbIE 3JIEMEHTHI), OCHOBHBIE IPOLIECCHl U
aBJieHUs1 B HUX. Pu3nueckoe U MaTeMaTU4YECKOE MOJEIUPOBAHUE, ONPEIEIEHUE U OCHOBHBIE
HOHATHUS, MX MECTO B HMHXKEHEPHO-XMMHUYECKHUX MCCIEIOBaHUAX M pa3paborkax. Hayunsrit
METOJI MCCJIENIOBAaHUS M HU3YYEHHS IPOLECCOB B XUMHUYECKOM PEAKTOPE - MaTEeMaTHYECKOe
MojenupoBanue. CHucTremMaTusalusi MpPOLECCOB B XMMHYECKOM peakTope Mo MacmTaly ux
IPOTEKaHUs: XMMHUECKasl peaKkiusi, XUMUYECKHUI MPOIIECC B AIEMEHTAPHOM 00BbEME, MPOLIECCHI B
PEAKIIMOHHOM 3JIEMEHTE U B PEAKTOPE B IIEJIOM, — UX B3aUMOCBSI3b U MEpapXU4ecKas CTPYKTypa
MaTeMaTHU4eCcKOl MOoJeNu Ipoliecca B peaktope. [IpuMepsl cucTeMbl MPOLECCOB B Pa3IMYHBIX
BUJaX XHMMHMUYECKHX peakTopoB. CTpykTypa wu3ydaemMoro Kypca. @POU3NKO-XMMHUYECKHE
3aKOHOMEPHOCTH XUMHYECKHMX IpPEBpallleHUd — CTEXMOMETPUYECKHE, TEePMOJIMHAMUYECKUE,
kuHeTnyeckue. llokasaTenn XUMHYECKOro MpEBpAllleHUs — CTENEHb IPEBPALEHUS, BBIXOJ
OpOAYKTa, HHTerpasbHas M AuddepeHunanbHas CeNeKTUBHOCTH, CKOPOCTH pEeakUuu |
npeBpaiieHust peareHToB. IlyTu moBblmieHus 3QQPEKTUBHOCTH XMMHUYECKUX IMPEBPALICHUN Ha
OCHOBE 3HaHUS X PU3UKO-XMMHUYECKHX 3aKOHOMEPHOCTEH.

Mooyns 2. Xummuueckuii mporecc

XUMHUECKUI MpolLecC — B3aUMOJICHCTBHE XMMUYECKOTO MpEeBpalleHus U (PU3NYECKHX
SBJICHUH IepeHoca, B OCHOBHOM, Ha MOJIEKYJSIpHOM YypoBHe. Kiaccudukamus XUMHUECKHX
IPOLECCOB IO pa3IMYHbIM TpPU3HAKaM —  XUMHYECKUM (BHJ XHMMHUYECKON peakluHu,
TEPMOJIMHAMHYECKUE XapaKTEePUCTHKH, CXeMa IpeBpalleHuii), (a3oBbIM (YUCIO W arperatHoe
coctossHrEe (a3) W CTAMOHAPHOCTH. | OMOTEHHBIH XWMHUYECKHH TMPOIIECC, OINpEICICHHEe |
npuMepsl. BinsHHME XUMHYECKMX IPU3HAKOB M YCJIOBHH MPOTEKaHMsI IpoIecca Ha €ro
noka3zarenu. CrnocoObl  uHTeHcHuKanuu. [loHsTHE  ONTHUMalBHOM  TeMIepaTypHOI
nocienoBarenbHOCTH. ONTHMaIbHbIE TeMIEpaTypHbIE MOCIEOBATEILHOCTU Ui 0OpaTUMBIX U
HEOOpaTUMBIX HK30- M JHAOTEPMUYECKUX IPOLECCOB. l'eTeporeHHbIN (HEKATaIUTHUECKUM)
XUMHUYECKHMH IpoLecc, onpeaeseHne u npumepbl. CTpyKkTypa mpolecca U €ro COCTaBIISAIOLINE
(cragum). HabGmionaemass CKOpPOCTh XMMHMYECKOTro mpeBpamieHus. O6nactd  (pexHuMbl)
IIPOTEKaHusl TMpolecca, JUMUTUPYIOIIas CTaaus. ['eTeporeHHbIi XMMUYECKHM mpolecc 'ras
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(kuakocth) — TBepAoe". OOOCHOBaHME, TTOCTPOCHUE W aHAIM3 MATEeMATHUYECKOW MOJENU IS
peakumii TopeHuss (Mozaenb "cxuMmaromascs cdepa') W TomoxMMHuueckod (Moaenb ''c
HeB3auMozecTByonmM siapoM"). Habironaemast ckopocThb NpeBpalleHusi, BpeMs IIpeBpalieHUs
U IYTH MHTEHCU(MKALMU IJI Pa3IUYHBIX oOsiacTel NpoTekaHus mnpouecca. I'ereporeHHbIi
XUMHUYECKMM Ipouecc '"raz (KUAKOCTb) — KUIKOCTH". OOOCHOBaHME, NIOCTPOCHHUE U AHAIU3
MareMaTHueckoil moxaenu. Halmiomaemas CKOpPOCTh NpPEBpalleHHs M OO0JIACTH TMPOTEKaHUS
nponecca. Ilytn uHTeHCHMUKAMM U1l Pa3IUYHBIX DPEXUMOB Ipouecca. Karanntudeckuit
npoIecc, OIpeneNeHue, KIacCU(pHUKAIMI, MpUMEpbl. [ OMOTEHHBIH W MHUKPOTEeTEepOTreHHBIN
KaTaJIMTUYECKUE IPOLEecChl, HUX 00Ilee U OTIMYUTENbHOE OT F'OMOIE€HHBIX U TI'eTepPOr€HHBIX
XUMHUYECKHX TpoleccoB. ['ereporeHHbli KaTaim3 Ha TBEpAOM KaTaimu3atope. OOocHOBaHHE,
IIOCTPOCHME W aHalM3 MaTeMaTHYeCKOM MOJENM Ha KaTaJIUTHYECKOW ITOBEpXHOCTH U B
MOPHUCTOM 3epHe Karanuzaropa. Habmogaemass CKOpocTh IpeBpalieHus U 00JacTh MPOTEKaHUs
nporecca. CrTeneHb MHCHOIb30BaHMS BHYTpeHHeW moBepxHocTH. IlyTm wuHTeHcudUKanun
KAaTAIUTUYECKUX IIPOLIECCOB. BiusAHME ABJIEHMM TEIUIONIEPEHOCA HAa TE€TePOTreHHBI U
reTepOreHHO-KaTaIMTUYECKUH POLIECCHI.

Mooyns 3. XuMUUECKUI peakTop

Knaccudukanus npoueccoB B peakTopax 10 pa3IMyHbIM IPU3HAKAM - BUJ XUMHUYECKOTO
npolecca, OpraHu3alys IOTOKOB PEareHTOB (CXeMa JBUKEHHSI IOTOKOB pPEAareHTOB Yepes3
pEaKkTop, CTPYKTypa IIOTOKOB B PEAKLMOHHOM 30HE), OpraHu3alys TEIUIOBBIX IOTOKOB
(TerIOBOM  peXuM, CXeMa TeIIOOOMEHa), CTallMOHApHOCTh Imporecca. OOOCHOBaHUE W
IOCTPOCHUE MAaTEMaTUYECKHX MOJEIM Ipolliecca B PeakTopax pazIMuyHOro THUIA KaK CHCTEMbI
YPaBHEHHMI MaTEpUAIBHOTO M TEIUIOBOTO OAJIaHCOB HAa OCHOBE JIAHHBIX O CTPYKTYype IOTOKa,
XMMHUYECKHX IpPEBpAIlleHUsX, SBJICHUAX MEepeHoca TeIUla U BEUIeCTBa U UX B3aUMOJICHCTBUM.

Cucrematuzanuss M KiIacCU(pUKalus MaTEeMAaTUYECKUX ONMCAHUN IPOIECCOB B
peakropax. M3orepmuueckue mpouecchl B XMMUYECKOM peakTope. BinsHue cTpyKTypbl OTOKa
(uneanbHOE CMELIEHHWE W BBITECHEHHUE), CTAlMOHAPHOCTH pexuma (MPOTOYHBIA U
HEepUOIMYECKU), TapaMeTPOB U YCIIOBUM NPOTEKAaHUs Mpolecca (Temreparypa, KOHIEeHTpalus,
JaBJeHUE, OObEM pEaKLMOHHOW 30HbBI, BpeMs), BHJAa XUMHUYECKOW peakuuu (mpocras u
CIIOKHasi, oOpaTumas M HeoOpaThMasi) M €€ MapaMeTpoB (CTENeHb NpPEeBpalleHHs], BBIXOJ]
NPOJYKTa, CEJIEKTUBHOCTh MpoIiecca) Ha Mpo(UiIu KOHUEHTpaluh W IMOKazaTelH Mpolecca B
peaxTope.

OcHoBbl pacueta npoiiecca B peaktope. CpaBHeHue 3((HEeKTUBHOCTH PabOTHI pEaKTOPOB,
OTHCBIBAEMBIX PA3IUYHBIMU MOJETSIMHM — HACAIBHOIO CMelIeHUs U BbITecHeHus. [Iporeccsl B
peaKTopax ¢ HEeWJCaTbHBIMH PEKUMAMU (OTIUYHBIMH OT PEXKHMOB HJEATFHOTO CMENICHUS H
BBITECHEHUsA). Mojienu mporeccoB, o0NacTH UX NMPUMEHEHHUS U COIMOCTAaBIEHHE C MOJEISIMU
"uneanpHbIX" pouieccoB.  HemzorepmMuueckue mpouecchl B XUMHUYECKHMX — pEaKTopax.
OpraHu3anus TEIUIOBBIX MOTOKOB M PEKUMOB B XHMHUYECKUX peakTopax. Pacmpenenenue
TEMIEPATypbl U KOHLEHTpAUMUH (CTETNEHU MPEBPALICHHS) B PEAKTOpE B PEKUMaxX HJICATbHOTO
CMEILECHMS U BBITECHEHUS, aI1a0aTHUECKOM U C TEINIOOOMEHOM.

CBs3p Temmeparypbl M CTENEHM TMpeBpalleHuss B aaAuadaTHYeCKOM Ipoliecce.
ComnocTaBieHue ¢ U30TEPMUYECKUM PEKUMOM. UHCIIO U yCTOWYMBOCTh CTAIMOHAPHBIX PEXKUMOB
B 711a0aTUYECKOM PEAKTOPE UJ1€aTbHOIO CMEIICHHUS.

ABTOTEPMHUYECKHE PEAKTOPHI UJI€aTHLHOTO BHITECHEHUSI.

Mooyns 4. TIpombllLIEHHBIE XUMHUYECKHE PEAKTOPHI

Ha  KOHKpeTHBIX  mpHMepax  MPEeIMETHO  pacCMaTpPUBAIOTCA  KOHCTPYKLIUHU
MPOMBIIIJICHHBIX PEAKTOPOB ISl TTPOBEICHUSI TOMOTCHHBIX, TETEPOTEHHBIX U KATaTUTHIECKUX
IPOIIECCOB — BBIOOP THIIAa peakTopa, 0COOEHHOCTH KOHCTPYKIMH U pexumMa. PaccMmaTpuBaroTcs
0COOEHHOCTH Pa3HOBUIHOCTEH KOHCTPYKIIMN pEaKTOPOB MPH peau3alliyi OJHOTUITHBIX PeaKIui

4. O0beM y4eOHOI TUCUHMIIIIMHBI

Buasbl yueGHoii padoThbI B 3E B akazem.
qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4e0HOMY IUIAHY 4 144
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KonraktHas pa6ora (KP): 2 72,4
Jlexiuu (Jlek) 1 36
[Tpaktrueckue 3ansatus (I13) 1 36
CamocrositeabHas padora (CP): 1 36
KoHTtakTHas camocTosTenbHas pabota 0.95 0,4
CaMOCTOATEIHbHOC U3YYCHHE PA3/ICIIOB TUCIIUTIIHHBI ’ 9,6

Buja koHTpoOJISI: IK3aMeH 1 35,6

Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 4 108
Konrakthas pa6ora (KP): 2 54,3
Jlexmm (Jlek) 1 27
[Tpaxtrueckue 3ansatus (I13) 1 27
CamocrositeasHas padora (CP): 1 27
KoHTtakTHas camocTosTenbHas pabota 0.95 0,3
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI ’ 6,45

Bun koHTpoOJISI: DK3aMeH 1 26,7

«XHMHYeCKHe OCHOBBI OHOI0rH4Yeckux npoueccon» (b1.5.22)
Heabp AUCHUIUIMHBI — TPHOOPETEHHE CTYACHTAMH OCHOB 3HAHUH O XHMHYECKUX

npoleccax, HPOTEKAOIUX B KHUBBIX KIETKAX M O MOJEKYISPHBIX MeXaHU3Max
CYILECTBOBAHMS JKUBBIX OPraHU3MOB

B pe3yibTaTe H3y4yeHHs] JUCHHMILIMHBI 00y4alomMiics M0 NporpaMmme crenHaJIuTeTa
JOJIZKEH

Ob6nanath caeyromUMI KOMIETCHIUSAMU:

CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHIO, aHau3y, cuaTe3y (OK-1);

CIIOCOOHOCTBIO BOCIIPUHUMATh, Pa3BUBaTh W MCIOJIb30BaTh TEOPETHUYECKUE OCHOBBI
TPAaJULMOHHBIX U HOBBIX pa3ejioOB XMMHHU IMPU PEIIEHUH MPO(ecCHOHAIBHBIX 33134y
(OIIK-1);

BJIAJICHUEM HOpPMaMH TEXHUKHM O€30MacHOCTM M yMEHHEM pealu30BaTh HUX B
1abopaTOPHBIX U TexHoornueckux ycnosusx (OITK-6);

BJIQ/ICHUEM CUCTEMOM (yH/IaMEHTAJIbHBIX XUMHUYECKHX MOHSITUH U METOJOJOTHYECKUX
aCIeKTOB XUMHH, popMamu U MeToaMu HayuHoro no3Hanus (I1K-3).

— CTpPOCHHE OCHOBHBIX KJIACCOB OMOMOJEKYN, UX Ba)KHEHIIME MpeBpaIIeHUs U POJib B
(GYHKIIMOHMPOBAHUM  JKUBBIX  OpPraHM3MOB; OCHOBHBIE  KaTaboJHuYecKue W
aHA0OJIMYECKUE MPOIIECCHI, TPOTEKAIOIINE B KUBBIX KIETKAX.

— OCHOBBI TeopuH (EPMEHTATUBHOTO KaTalu3a M MPEICTaBICHUSIMH O Crocobax
perymsiuu OMOXUMHYECKUX MPOIECCOB.

Yuemn:

— HCIOJIB30BAaTh COBPEMCHHBIC OMOXMMHYECKUE U MOJICKYJIIPHO-TCHECTUYCCKUC
MCTOAbI, B PCIICHHU XHWMHKO-TCXHOJOTMYCCKUX, HWHKCHCPHO-OKOJIOTMYCCKUX U
COIIMaJIbHBIX Hp06JICM.

Braoemeo:

— HaBBIKaMH pa60TBI ¢ OMOJIOTUYECKUMH O6’bCKTaMI/I;

- (I)I/ISI/I‘ICCKI/IMI/I N XUMHUYCCKMMHU MCTOdaMU BBIICICHUA OHOJIOTHNYECKHU -aKTUBHBIX
COC,Z[I/IHCHI/Iﬁ U3 paCTUTCIIbHBIX U )KUBOTHBIX KJICTOK;

— MCETOJaMU pa3aciICHUA 1) HYKJICMHOBBIX KHCJIOT, 4 TAKXE OINPCACICHUA UX
COACPpIKaHUA B BOJAHBIX pacCTBOpax, a TaKXE METOAaMMU I/I)ICHTI/I(l)I/IKaI_[I/II/I u
KOJIMYCCTBCHHOI'O OIIPCACIICHUA
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—  (UBHKO-XUMHYECKUMU METOJIaMU
XapaKTePUCTUK OMOMOIUMEPOB.

3. KpaTkoe coaepskanue Q11 CHUNIHHBI
Beenenue. [Ipeamer 6noxumuu. OCHOBHBIE MMOJIOKEHUS LUTOJIOTUU. [IpOKaprOTHI U 3yKapUOTHI.
Knerounsie opraneisl, UX CTPOSHHE U PYHKIIUH.

Mooy 1.
AmvuHokucinotel u Oenku. Ilentuanas cBsizsb u e€ ocobeHHOCTH. [lepBUYHasi, BTOPUYHAS,
TpeTUuyHass M YeTBEepTUYHAs CTPYKTyphl Oenka. Kiaccudukauus OenkoB. @DepMEHTHI.
OcobenHoctu cTpoeHus (HPepMEHTOB M MEXaHU3MbI Onokaranu3a. KnuHeTnka MOHOCYOCTpaTHOU
dbepMeHTaTUBHOI peakuuu, ypaBHeHne Muxasnuca-MenteH. Homenknarypa u kinaccuduxanus
(bepMeHTOB.

Mooy 2.
KodepMeHTHI 1 BUTAMHHBI, CTPOCHHE BUTAMUHOB M KO(DEPMEHTOB, UX POJb B ()EPMEHTATUBHBIX
peaknusax ¥ B oOMeHHBIX mporeccax. Kimaccudukamus, onoxumuueckne GyHKIHH U Hauboee
Ba)KHbIE PEAKIUU YITIEBOIOB.

Mooy 3.
Monocaxapuisl, Aucaxapubl U HOJUcaxapHibl.

Mooy 4.
Jlumuper.  CTpykrypa, KiacCUpUKAnUsg W OWOXUMHUYECKHE (QYHKIMH JIMUIOB. JKUpHBIC
KucaoThl. CTpOEHME U CBOMCTBA KJIIETOUHBIX MEMOpaH. DHK03aHOUIbI.

Mooy 5.
HyxnennoBbie kUCa0Thl. @YHKIUU J1€30KCUPUOOHYKIEUNHOBBIX U PUOOHYKJIEHHOBBIEX KUCIOT U
MPUHIIMIIBI KX CTPYKTYPHOM OpraHU3aIiH.

Mooynw 6.
MonekynspHas Ouonoruss Peakiiuu MaTpUYHOTO CHHTE3a: pEIUTUKALUSA, TPAHCKPUIIIUS,
TpaHcAnus. | eHeTHYecKuid Ko M ero 0cO0eHHOCTH. BHOTEXHOIO0THS 1 TeHHAast UH)KEHEPHSI.

Mooynv 7.
Metabonusm u oOmen BemecTB. [lonarne o wmerabonm3Me M METAOOIMYECKUX MYTSX.
Karabonusm u anabonusm. DHepreTuyeckue OMOXUMHUECKHUE UKIBL. MeTabonus3M yrieBoI0B.
['muxomu3. JlekapOOKCHUIMPOBAHHE MUPOBUHOTPATHON KHUCIOTHL. MeTaboiu3M  JIUMHIOB.
Xpanenue u pacuieruieHue xupoB. [ukn MoueBuHbl. [ukn nuMoHHON KuCIOThL. OpraHu3anus
neixarenpHol  nermu.  OxwucnurensHoe  (ochopunupoBanne. OxucieHne U OHOCHUHTE3
HACBIIIEHHBIX KUCIOT. MeTabonu3m 6eIKOB M1 aMHUHOKHUCIIOT.

Mooyns 81.
Perynsmuss  OuMOXMMHYECKUX TpoleccoB. buoperynaropsl, kiaccupukanus: TOPMOHBI U
HelipoMenuaTopbl. MexaHu3Mbl JE€HCTBUSI TOPMOHOB

4. O0beM y4eOHON AUCHUIJIMHBI

aHaJIi3a MOJICKYJIAPHO-MAaCCOBBIX

Buabl yueoHoii padornl B 3E B akazem.
yacax
O0mas TpPyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IIAHY 5 180
KonTaktHas padora (KP): 3 108,2
Jlexium (Jlek) 1 36
[TpakTueckue 3anstus (I113) 1,5 o4
JlaGopatopusbie 3ansTus (J1ab) 0,5 18
CamocrositesibHas padora (CP): 2 71,8
KoHTtakTHas camocTosiTenbHas pabora 05 0,2
CaMoCTOATEIBHOE N3YUYEHHE PA3AEIOB IUCIUILIMHbI ' 17,8
Bua koHTpOJISi: 3a4€T - -

Buabl yueOHoii paboThI B 3E B acrp. yacax
O0mas TpyA0EMKOCTh JMCIHILIMHBI 110 Y4eOHOMY IIAHY 5 135
KonrakTHas pa6ora (KP): 3 81,15
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Jlexmn (Jlek) 1 27

[Tpaktuueckue 3arstus (I13) 1,5 40,5
JlaGopaTtopHsbie 3ansatus (J1ab) 0,5 13,5
CamocrositeabHas padora (CP): 2 53,85
KoHTtakTHas camocTosTenbHas pabota 05 0,15
CaMocTOosITeIbHOE U3YUYECHUE PA3/IeNIOB TUCIUIUIMHEI ’ 13,35

Bua KoHTpOJIA: 32a4€T - -

«Komnonanas xumusi» (51.5.23)

1. Heab AMCHMIUVIMHBI — COCTOMT B HPUOOPETEHUH CHELUAINCTAMHU 3HAHUHN, YMEHHH,
BJIaJICHUIA U B (JOPMHUPOBAHUHN KOMIETEHIIUI B 00JaCTH KOJUIOMIHOW XUMUHU

2. B pe3yabTaTe H3y4YeHHs IMCHHUILIMHBI 00Y4YAIOLIUICS 110 POrpaMMe crenHaJIuTeTa
JOJIAKeH::

OO6naznath caeyrOIUMI KOMIETEHIUSAMMU:

—  CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHHIO, aHau3y, cuaTe3y (OK-1);

— CIOCOOHOCTBIO BOCHPHHUMATh, pa3BUBaTh M HCIOJIB30BATh TEOPETUYECKHE OCHOBBI
TPAJUIIMOHHBIX M HOBBIX Pa3leliOB XMMHHU TPU PEIICHUH MPO(eCcCHOHAIBHBIX 3a/1ad
(OIIK-1);

— BIAQJICHHEM  HABBIKAMH  XHMHYECKOTO  OKCIIEPHMEHTa,  CHHTETUYECKUMH  H
AQHATUTHYECKUMH METOJaMHU TIOJIyUYeHHsI W HCCIEOBAaHUS XUMHUYECKHX BEIIECTB U
peakiuii (OI1K-2);

— CIIOCOOHOCTBIO NMPHMEHSTh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI IPU OOCYXKICHUU
noJyueHHbIX pe3yinbraToB ([1K-4).

3namo:

—  OCHOBOIIOJIATAIOIIUE MTPEICTABICHUS U 3aKOHOMEPHOCTH KOJIJIOMIAHON XMMUU KaK HayKH
0 MTOBEPXHOCTHBIX SIBIICHUSX U TUCTIEPCHBIX CUCTEMAX;

— OCHOBHBIE TIOHATHS U COOTHOILIEHUS TEPMOJANHAMUKY ITOBEPXHOCTHBIX SIBJICHUM;

— MeEXaHU3MbI (POPMUPOBAHUS U CTPYKTYPY MOBEPXHOCTHOTO CIIOS;

— OCHOBBI AEKTPOKMHETUYECKUX SIBJICHUI BOJIM3M TpaHuIl pasaena ¢as;

— METOJBl HCCIIECJOBAHUS CTPYKTYPHO-MEXAaHHUYECKUX, PEOJIOTUYECKHX W ONTUYECKHUX
CBOWCTB JIUCIIEPCHBIX CUCTEM;

— MEXaHH3Mbl YCTOMUMBOCTHU M KOATYJISLUHU TUCIIEPCHBIX CUCTEM.

Ymemes:
— TPOBOJUTH pPacyeThl C HWCIOJIB30BAaHHEM OCHOBHBIX COOTHOIICHHH TEPMOIMHAMUKU
MOBEPXHOCTHBIX SIBIICHUH U PacYeThl OCHOBHBIX XaPaKTEPUCTHK TUCTIEPCHBIX CHCTEM;
—  pacCUMTBIBaTh YHEPreTUUECKUE IMapaMeTphl aIcOpOLuy;
— TPOTHO3WPOBATh BIHMSHHE PA3IUYHBIX (PAKTOPOB Ha TOBEPXHOCTHOE HATSIKCHUE U
MOBEPXHOCTHYIO SHEPTHIO;
—  ONpeAessATh 3HaK 3apsi/ia KOJUIOUAHBIX YaCTHIL;
— 0000mare 1 00pabaThIBaTh HKCHEPUMEHTANIbHYIO HH(GOPMALUIO B BHJIE Ja00OpaTOPHBIX
OTYETOB.
Bnaoemu:

METOAaMU M3MEpPEHHsI TIOBEPXHOCTHOI'O HATSKEHHUs, KpaeBOro Yrjla, BEIMYHHBI
azcopOIMM W YAEIbHOM TOBEPXHOCTH, BA3KOCTH, KPUTHUECKOW KOHIEHTpALUU
MULEI000Pa30BaHUsl, JEKTPOKMHETHUYECKOTIO OTEHIIHANA;

METOJIaMHU TIPOBENECHUS JHUCIIEPCHOHHOIO aHAJIN3a, CHHTE3a AMCIEPCHBIX CUCTEM U
OLIEHKHU MX arperaTuBHOM yCTOMYMBOCTH;

MeToJ1aMu 6€301acHOM paboThl ¢ GPU3UKO-XUMHUYECKUMHU NIPHUOOpaMu U 000pyI0BaHUEM;
METOJAaMHU BBIIOJHEHUS HEOOXOIUMBIX (U3UKO-XUMHUECKUX PAaCUYeTOB B KOJUIOMJIHOU
XUMHH, DKCIEPUMEHTOB C MPUMEHEHHEM COOTBETCTBYIOIIMX METOJIUK, CPEICTB
M3MEPEHHH U TA0OpaTOPHOTO 000PYIOBAHHUS.
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3. KpaTkoe coaepkanue Q11 CHUNIIHHBI

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

KomnonnHas xumusi — Hayka O JUCIEPCHBIX CUCTEMAaX U NOBEPXHOCTHBIX SIBJICHMSX B
Hux. [Ipeamer xomougHOW XuMuU. DyHIaMEHTabHbIE OCOOEHHOCTH YJIBTPAAUCIIEPCHOTO
(KOJUIOMIHOT0) COCTOSIHUSL BellecTBa. MeCcTO KOJUIOMJIHOM XHMMHU B OOIIEH CHUCTEME HayK.
[Tpu3Hakyu O0OBEKTOB KOJUIOMIHONW XHUMHH: T€T€POreHHOCTh U TUCHEPCHOCTh. KomnyecTBeHHbIE
XapaKTEepUCTUKU  JMUCIIEPCHOCTH:  yIelbHas  IOBEPXHOCTb, KpPUBHU3HA  IIOBEPXHOCTH,
mucnepcHocTh. Kiaccudukanus IUCHEPCHBIX CUCTEM MO pa3Mepy 4YacTull, MO arperaTHOMY
COCTOSHUIO W TIO0 B3aUMOJCHCTBUIO JHCIEpPCHOM (a3bl M JUCIEPCHOHHOM  Cpenbl,
kiaccuukanus CBOOOJHO- M CBA3HOAMUCIEPCHBIX cHucTeM. JInodoOHbIe u nHOdHIbHBIC
cucteMmbl. Poslb NOBEPXHOCTHBIX SIBJIEHUM U JUCHEPCHBIX CHUCTEM B IPHUPOAE U XMUMHUYECKOM
TEXHOJIOTHH. 3HaUYECHUE KOJUIOMIHOW XUMHUU B Pa3BUTHH OMOJIOTMYECKUX, T€OJIOTMUYECKUX HaYK,
[IOYBOBEICHMSI, MEULHBI.

Mooynw 2. Tepmoounamuka no8epxHOCMHbBIX S61eHUL.

OCHOBBI TEPMOJMHAMUKH IOBEPXHOCTHOIO cy0s. (OCHOBHBIE OTJIMYHSA CBOMCTB
MOBEPXHOCTHOTO CJIOS OT CBOMCTB 00BeMHBIX (a3. CrocoObl OMUCaHHS TEPMOIMHAMHKHU
MOBEPXHOCTHBIX sABJIEHUI. MeToa n30bIToOuHbIX BenuuuH ['nb0ca. Paznenstomnias noBepXHOCTh U
MOBEPXHOCTH pa3pbiBa. [loBepxHOCTHAS SHEPTUa B 000OIIEHHOM YPaBHEHHUH IIEPBOTO U BTOPOTO
Hauan TepMoauHaMuKH. [Ipupona B3ammoneicTByrOmunX (a3 M MOBEPXHOCTHOE HATSIKCHHE.
[ToBepxHOCTHOE HaTsKEHHE — Mepa sHepruu ['mbbca mexdasHONW MOBEPXHOCTH. YpaBHEHHE
['u66ca-I'eneMronpiia Il BHYTpPEHHEW (IOTHON) SHEPTrUU TMOBEPXHOCTHOrO Cios. Teriora
o0pa3oBaHUsl  €AMHMIIBI  MOBEPXHOCTU.  3aBUCHUMOCTh  DSHEPreTHYECKHX  IapaMeTpoB
MIOBEPXHOCTHOTO CJIOSI OT TEMIIEPATYPHI.

Mooyns 3. Cmauusanue u KanuuisApHsle a61eHUs.

Anresuss u koresus. Ilpupona cun B3aumoaecTBUs HpU aare3sud. AAre3noHHOE
COCIMHEHUE M €ro XapaKTepUCTUKUA. XapaKTep U YCIOBHS pa3pylIeHUs aJAre3HOHHOTO
coenquHeHus. CmaunBanue U KpaeBoil yroi. 3akoH FOnra. Cs3p pabOThl aaAre3uu ¢ KpaeBbIM
yriaom (ypaBHenue /[lromnpe-FOura). JluodunpHbele 1 nuoQoOHBIE MOBEpXHOCTU. M3MepeHue
KpaeBoro yria. DaxkTopbl, BIMSIOINIME HA YCTAHOBJICHHE pPABHOBECHUS IIPU CMauyMBaHUU.
I'ucrepesuc kpaesoro yria. Bousinue 11AB, Temneparypsl U m1epoxoBaToCTH MOBEPXHOCTH Ha
CMauMBaHME. YCJIOBHS pacTeKaHMs XuAKocTed. MexdazHoe HaTSHKEHHE Ha TpaHUIE MEXIy
B3aMMHO-HACHIIIICHHBIMU JKUJIKOCTSIMH U TpaBUIO0 AHTOHOBA. 30uparenbHOe cMauyuBaHUE.
[IpakTnueckoe 3HauYeHWE aare3sud ©W cMauuBaHus. Proranua. MakKpOCKONMUYECKUN U
MHUKPOCKONIUYECKHI KpaeBble yribl. [lepexogHas 30Ha MeXIy OOBEMHOM >KHIKOCTBIO U
cMauuBamomed miueHko. Teopuss @PpymkuHa — J[lepsruna. CmauyuBaHHE TMOPHUCTBIX U
reTeporeHHbIX noBepxHocTeil. YpasHenue Kaccu. OneHka coCcTOSIHMS IOBEPXHOCTH MAaTEPHAIOB
[0 U3MEPEHHUsM CMadyMBaHUs M pacTekaHus. [IpruMeHeHne HAHOKOMITO3UTHBIX MOKPBITUH AJIs
ynpaBiieHus: cMauuBaHueM. ['napopoOHOCTh U cynepruipooOHOCTh B MPUPOJIE U B TEXHHUKE.
CMauuBaHue IIEPOXOBATHIX IOBEPXHOCTEM. ['OMOreHHBI M TETEPOreHHBIH  PEKHUMBbI
cMmauuBaHus. YpaBHeHue Kaccu-bakcrepa. TekcrypupoBaHHe MOBEPXHOCTU ISl YIpPaBICHUS
cMauMBaHUEM. MeTo/bl OJy4yeHUs! TEKCTYPUPOBAHHBIX MOBEpXHOCTEH. ['napodoOHbIe areHTHI.
[Tpumepsl  mpupoAHBIX  cynepruapodoOHBIX  HoBepxHocTed. Ob6macTH  NPUMEHEHUs
rUAPOPOOHBIX U CynepruipoPoOHbIX MaTEpHAIIOB.

Mooyns 4. Aocopbyuonnvle s8neHus.

Ompenenenue ancopbumn. DyHmameHTanmbHOE aJACOpOIMOHHOE YypaBHeHHe [ mnOOca
(cBsI3b IOBEPXHOCTHOTO HATSKEHUS C XMMHUYECKUM TMOTEHIIHAIOM). ' mO6coBCKas (M30bITOUHAs)
afacopOmus.  YpaBHeHuss [uO6ca-/[rorema. Krnaccudukanus MexaHU3MOB — ajcopOIuu
(pusmyeckass  amcopOiusi, XemocopOIus ¥  HOHOOOMeHHas  aacopOrus). Ilpupona
aacopOUrOHHBIX cril. OcOOEHHOCTH COCTaBISIIOIIMUX cuil BaH-nep-Baanbca (opreHTalMOHHBIX,
WHAYKIMOHHBIX M TUCTIEPCUOHHBIX) TIPH aacOpOIHH. YpaBHEHHUE I MOTCHIIMATBLHOW YHEPTHH
B3aUMOJICUCTBUS aToMa (MOJIEKYJIbI) C TIOBEPXHOCTHIO TeJa IPH aacopOmuu. AacopOius ra3oB u
[apoB Ha OJIHOPOJTHON MOBEPXHOCTU. Y PaBHEHHUE MOHOMOJIEKYIPHO# afcopOiuu Jlenrmoopa u
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ero aHaimm3. OrmnpeneneHUe KOHCTAaHT ypaBHEHus. YpaBHeHue @DpeliHumxa. Teopus
noymMoJieKyisipHon afcoporuu bOT. Omnpenenenue ynenbHON moBepxHOCTH MetogoMm bOT.
Otnnunsa pusnyeckol agcopOImMm OT XxemocopOouuu. Pacuer TepMOAMHAMUYECKUX MTapaMeTpoB
ancop6mmu. MuterpansHas u  auddepeHnnanbHas (aacopOIMOHHBIN IMMOTEHIIUAI) paboTh
aacopOuuuy; uHTEerpainbHas u auddepeHnuanbHas YHTPONHUS U SHTAIBIHS (TEIIOTa) aIcoOpOITUN
U CMayMBaHHS HA HHEPreTHUECKU OJHOPOJIHOM M HEOJHOPOJHON MOBEPXHOCTAX. AAcopOuus
ra3oB M IapoB Ha IMOPHUCTBIX Marepuanax. KonuuecTBEHHbIE XapaKTEPUCTUKH IOPUCTHIX
MaTepuaioB. Teopus KanwUIIpHON KoHAeHcauu. KanumispHO-KOHIEHCAIIMOHHBINA TUCTEPE3HC.
Pacuer wunTerpanpHoii W auddepeHuaNbHON KPHUBBIX pacIpenesieHuss oO0bema Iop 110
pazmepam. OcoOeHHOCTH aAcopOLMK HAa MUKPOIOPUCTBIX Marepuanax. [lorenuuanbHast Teopust
[TonstHu. AcopOIMOHHBIN MOTEHIHAN. XapaKTepUCTHUECKast KpUBast acOPOIIHU.

Mooynw 5. IlosepxHocmuo-akmuenvle geuyecmaa.

[loBepxHOCTHAasE aKTUBHOCTH BellecTB. IlOBEpXHOCTHO-AKTHBHBIE, ITOBEPXHOCTHO-
MHAKTUBHBIE BEIIeCTBa Ha pa3HbIX Mex(pa3Hbix TrpaHunax. OOmas XxapakTepucTHKa U
knaccugukanus ITAB. CpoiictBa Boanbix pacTBopoB ITAB. Munemnoo0OpasoBanue. OneHka
muduibHbIX  cBoMcTB IIAB. T'mapodwnbpHo-munodpuneaeni O6ananc (I'JIB), ruapoduisHO-
oneo(MITbHOE COOTHOLICHWE W uX ompeneneHus. ['mapodoOHbIe B3aMMOACHCTBHUS B BOJHBIX
pactBopax [IAB. DuTponuiiHas mpupoja MULEIO00pa3oBaHUs B BOAHON cpene. DPakTophl,
BIMSIOUIME HA KPUTUYECKYIO KOHIEHTpauuio wmuiemiooopazoBanus (KKM). Meroabl
onpenenenuss KKM. O6pa3zoBanue muiemun B HeBOAHOU cpene (oOparHbix muient). [lpupona
CHJI TIpU MHUIEIUIO00PA30BaHUM B YIJIEBOAOPOIHOM cpene. OCHOBHBIE (DAKTOPHI MOIOIIETO
nerictBus B BomgHoM u HeBogHou cpeae. Cmecu HIIAB u HIIAB. buopasmaraemocts u
TokcuuHOCTh [TAB.

Mooynv 6. KonnouoHvle u oucnepchvie cucmemoi.

[ToBepXHOCTHBIE CHJIBI W arperaTuBHAas yCTOMYMBOCTH IUCIIEPCHBIX cucteM. OO0mue
BONPOCHl  YCTOMYMBOCTM  AMCIEPCHBIX cucteM. CeauMeHTalMOHHAasT ¢ arperaTUBHAas
YCTOMYUBOCTH cUcTeM. JInouiibHbIe U THOPOOHBIE CHCTEMBI: CAaMOITPOU3BOJIEHOE 00pa3oBaHNe
OJIHUX W HeoOXoAuMocTh cTabunm3anuu apyrux. Kpurepuii nauoQuiIbHOCTH CHUCTEM 10
Pebunnepy—Illykuny. PactBopsl komtouaasix [TAB m BMC kak auO(QHMIBHBIC CHCTEMBI.
[Tpomieccel B JIUCHEPCHBIX CHCTEMax, OOYCIIOBJIEHHBIE arperaTMBHONW HEYCTOWYMBOCTHIO:
M30TEepMUYECKas IEPEroHKa, KoaneclueHuus, koaryssus. [Tomyuenue mmodoOHbIX AUCTEPCHBIX
cucteM. MeToapl AucrieprupoBanus. YpaBHeHue Pebunnepa myis paOoThl TUCHEPTHPOBAHUA.
OU3NKO-XUMHUYECKOE HUCIIEPTUPOBAHNE OCAJKOB (MenTu3auus). ['oMoreHHas u rereporeHHas
KOH/IeHcalusa. MeTacTabWiIbHOE COCTOSIHHE. DHeprus oOpa3oBaHUs 3apojiblllla HOBOW (a3bl,
KPUTHYECKUN paauyc 3apojsima. J[Be cragmum oOpasoBanusi HoBoOM ¢aswl (Teopust ['mbOca-
QonpMmepa) — HykIeanus (3apojisimieoOpa3zoBaHue) U pocT yacTuil. CBSI3b KUHETHKHU
o0Opa3oBaHusl HOBOW (pa3bl C MEpecHIEHUEM. YIpPaBI€HUE TUCHEPCHOCTHIO IMPU TOMOTI€HHOMN
KoHAeHcauuu. [Ipumepsl mMoONMy4eHHs AUCIIEPCHBIX CHCTEM MeToJaMu (U3MYecKOH U
XUMHUYECKON KoHJeHcau. Kunetuka koarynsuuu 1moQoOHbIX cucteM. beicTpas u MeasieHHas
koarymsiiusi. Kunetnka xoarynauuu mo CMOIyXOBCKOMY. YpaBHEHHE CKOPOCTH KOArymsiuw,
KOHCTaHTa CKOPOCTH M BpeMsI MOJOBUHHOW KOAryiasiiuuu. 3aBUCUMOCTb YMCJIa YAaCTULl Pa3HOTO
MopsiIKa OT BPEeMEHU. ArperaTuBHas YCTOMUMBOCTH JUO(POOHBIX cucTeM. DaKTOpPbI
ycroiunBocTy J0(poOHBIX cucteM. OcHoBHBIE nonoxeHus Teopun JJIDO. Packnunuparoiee
JABJICHUE W €r0 COCTABISIONINE: MOJIEKYISIpHAs, AIEKTPOCTaTUUECKas, CTPYKTypHasi, JOHOHHAS,
cTepuyeckasi. YpaBHEHUE JJIS PAaCKJIMHUBAIONIErO JABJIEHUS U 3HEPTUU AJIEKTPOCTATUYECKOTO
OTTAJKWBAaHUS TPU B3AUMOJCHCTBUH CIIa003apsHKEHHBIX TMOBEPXHOCTEH. YpaBHEHHE JUIS
SHEPruM MPUTSDKEHUS MeXIy dactuiamu. OOliee ypaBHEHHE Ui SHEPTHMHM B3aMMOJICHCTBUS
JTUCTIEPCHBIX  YaCTHII. [loTenuuanbHble  KpPUBBIC B3aMMOJICHCTBHUS qacTull B
MOHOCTAOMIIM3MPOBAHHBIX AUCTIEPCHBIX cucTemax. [loTeHnmanbHbIi Oapbep U €ro 3aBUCHMOCTD
or TtonumHbl auddys3Horo cnos. Koarymauus B TEpBUYHOM H BTOPUYHOM MHUHHUMYyMaXx.
ONEeKTPOJIUTHAST KOAryJslus; HeHTpanu3alloHHAs M KOHIIEHTpaloHHas koaryssiuu. Ilopor
koarymsiiun. [Ipasuno lyneie-Tapau (3akon Jepsiruna). Koarymnsiust cMecsiMu 3J€KTPOIUTOB.
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Mooy 7. DnexmponogepxHocmuule A61eHUs 8 OUCNEPCHBIX CUCTEMAX.

O6pazoBanue nBorHOrO 9nekrpudeckoro cios  ([ADC). CooTHOmEHHS MEXIY
JIEKTPUYECKUM IOTEHLUAJIOM U IIOBEPXHOCTHBIM HaTsDKeHHEM (ypaBHeHue Jlunmmana).
DIIeKTpOKAMWLISApHbIE KpuBBIe M ompeneiacHue mnapamerpoB JIDC mo stum kpuBbiM. OOmiue
npencraBieHust o Teopusix crpoenus [IIC. Ypasuenue Ilyaccona-bonpivmana ans quddy3Hon
yactu [IOC u ero pemenue. YpaBHenue ['yn-Uenmena. Tommuna nuddy3HOTO CIIOS M BIUSHHAE
Ha Hee pasnuuHbix (akTopoB. Emkxocts [DC. JIBOWHOUN SIEKTPUUYECKUN CIIOW TO TEOPUHU
[lIrepna, mepesapsiaka moBepxHocTd. Ilpumepsr obOpazoanust JIDIC. DIEKTPOKMHETHYESCKHE
SBJICHUA. JIEKTPOKHMHETUYECKUH TOTCHLIMAI W BIMSHUE HAa HETO pa3IMyHbIX (DaKTOPOB.
VYpaBuenne ['enpmronpia-CMOIyXOBCKOrO Ui 3JEKTpOOCMOca W 3ieKTpodopesa.
[TpakTHUeckoe UCTI0Ib30BAaHUE IIEKTPOKMHETUYECKUX SIBJICHUI.

Mooynv 8. Peonocuueckue ceouicmea OUCNEPCHbIX CUCTEM.

CtpykTypooOpa3oBaHue B AHMCIEPCHBIX cucTeMax. QDOpMHpOBaHHE CTPYKTYp B
pa3MYHBIX JUCHEPCHBIX cHUCTeMaxX (HAaHOCHCTEMax) KaK 4YacTHBIA cCiy4aill KoaryJlsluu.
KoarynsuiMoHHO-TUKCOTPONIHBIE U KOHJEHCAIlMOHHO-KPUCTAJUIM3ALUOHHBIE  CTPYKTYpBI;
B3aMMHBbIE TIepeXo/Ibl. Teopusi CTPyKTypoOoOpa30BaHUs — OCHOBA MOJyUYEHHUSI HOBBIX MaTepUAIOB.
Tunel ¥ OPOYHOCTH KOHTAKTOB MEXJAY 4YacTHIIAMU B CTPYKTYPUPOBAHHBIX JUCIIEPCHBIX
cuctemax. BiusHue nucnepcuoHHOU cpeabl, [IAB u 3/eKTpoNMTOB HAa CHUJIBI CLEIUICHHS B
KOHTaKTax. Peojormueckuil MeTon uccienoBaHUs JUCHEPCHBIX cucTeM. OCHOBHBIE TOHSTHS.
Peonoruueckue mapamerpsl. Peonoruueckue moaenu (I'yka, Cen-Benana—Kynona, HeroToHna,
KenpBuHa u MakcBenna). IlpuHuMnBl MOJAENMpPOBaHHUS PEOJOTUYECKUX CBOMCTB  TEIl.
Yupyrossskoe, BA3KOYIPYroe, BSI3KOIJIACTHMYECKOE Tena. Bpems penakcaluy HampsbKeHUs |
neopmanuu. Kimaccupukanyst AMCIEPCHBIX CHCTEM TI0 CTPYKTYPHO-MEXaHUYECKUM CBOWMCTBAM.
Hpl0TOHOBCKME ¥ HEHBIOTOHOBCKHE JKHUAKOCTH. IlceBromnmactuueckue W AWIATAHTHBIE
KUAKOCTU. MeToabl H3MEpeHUus: BSI3KOCTU. BS3KOCTh JKUIKUX arperaruBHO YCTOWYMBBIX
JUCIIEPCHBIX CUCTEM. YpaBHeHue OiHIuTelHa. YpaBHeHusa Llraynunrepa, Mapka-Kyna-
XayBuHka W XarrmHca Ui pacTBOpPOB  HoOnMMeEpoB.  Peonormdeckune  CBOMCTBA
CTPYKTYPUPOBAHHBIX JKUIKOOOPA3HBIX U TBEPAOOOPA3HBIX CUCTEM. TUMUYHBIE KPUBbIE TEUCHUSI.
XapakTepUCTUKU MPOYHOCTH CTPYKTYPhl. 3aBUCHUMOCTb BSI3KOCTU OT HANpSIKEHUS CABUIA.
[Tonnast peonoruueckass KpuBas. ['emu (CTyqHM); CcUHepe3uc. 30Jb-Te€lb TEXHOJIOIHUs
HEOPraHMYECKUX MATEepHaOB Kak KOHTPOJMPYEMBIH TMepexos OT CBOOOJHOANUCIIEPCHOM
CHCTEMBI (30J151) K CBA3HOAMCIIEPCHOM (TeN0) U MaTepuay.

Mooy 9. Quzuxoxumus paspyuieHus meepovix meil.

ITpenmer (pU3HKO-XUMHUECKOW MEXaHUKU pa3pyLICHUs MaTepPHaJIOB KaK COCTaBIISIOIIEH
TEXHOJIOTHYECKHUX IpOLEeccoB. PoJib TMOBEPXHOCTHBIX SBICHUA B MEXAHUKE pa3pyLICHUS.
OTxpeiTHe 3¢ dekTa aacopOLMOHHOr0 NOoHMXKeHus mpounoctu (3pdext Pebunnepa). Xpynkoe u
KBa3uXpynkoe paspyumieHue MarepuanoB. Dopmynsl ['pudpdurca u Hpsuna-Oposana.
TepmoauHaMmudeckas TpakToBka d¢¢ekra Pebunnepa. CoBpeMeHHBIE IpEACTaBIECHUS O
MEeXaHM3MaxX pa3pyLIeHHs] TBEPIbIX TeJl B KOHTAKTE C aJCOPOLIMOHHO-aKTUBHBIMU CPEIaMHU.
JluciiokallmoHHbIE CLIEHApUU pa3pyLICHHs KPHUCTAUIMUECKUX MaTepuayoB. Paspymienue
MNOJIMKPUCTAIZIOB M aMOp@HBIX TBEepAbIX Tel. JKuaxkomerauinyeckoe OXpyHuHBaHUE.
Pa3pymenne matepuanoB ¢ MOHHBIMH M KOBAJICHTHBIMH CBSI3IMU. OCHOBHBIE 3aKOHOMEPHOCTH
KMHETUKU DPAa3pyIIeHUsT TBEPABIX TeI B KOHTAKTE C aJCOpOIMOHHO-aKTUBHBIMHU CpEIaMHU.
Kunernueckne auarpammsbl. Jlumutupyromue cTaguu mpouecca paspymeHus. O¢EeKTsl,
00YyCIIOBJICHHBIE TPAHCIOPTOM AaKTUBHBIX KOMIIOHEHTOB cpelbl. MexaHOXUMHs pa3pyLIeHUs.
AncopOIHsi KOMITOHEHTOB Cpe/Ibl Ha MEKaTOMHBIX CBSI35X B TBEPJOM Tene. Biausiaue agcopoumn
Ha JedOopMalMOHHbIE XapaKTEPUCTHKH MEXAaTOMHBIX CBsi3el (Ha TpUMEpe CHCTEM
«cunokcanoBasi cBsizb — H30+, OH-, H20»). Ilpunoxenuss QpU3NKO-XMMHUYECKOH MEXaHUKU
pa3pylieHusi B COBPEMEHHBIX TEXHOJIOTHYECKHUX Tporeccax. PaccesHue ceta. AOcopOrus
ceeta. Okpacka 301eil. ONTHYECKUE METOABI UCCIIEOBAHNS KOJUIOUAHBIX CUCTEM.

Mooy 10. @ynxkyuonanbHvlie NOBEPXHOCMU U YIbIMPAMOHKUE NIEHKU.
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MeToapl TIOMy4YeHHUS YIBTPATOHKUX OPTraHU30BaHHBIX IUICHOK. CamMoopraHM30BaHHBIC
MoHocsion. [locnoiiHass anekTpocraruyeckass caMoopraHusanuss. MOHOCION W IUIEHKH
Jlearmropa-biompkerT. AHaIN3 MPEUMYIIECTB U HEAOCTATKOB TPEX OCHOBHBIX METOZOB COOPKHU.

Mooy 11. Dazosvie nepexodvl 8 NPOCMPAHCMBEHHO- OZPAHUYEHHBIX CUCTEeMAX.

TpoliHas TOuyka B MPOCTPAHCTBEHHO OrPAHMYEHHBIX CHUCTEMaXx C IUIOCKUMU U
KPUBOJIMHEHHBIMHU TpaHUILIAMHU, BKIIOYasi TpaHUYHbIE (a3bl, Majible YacCTHIbl U BELIECTBO B
nopax. BiusHue pa3nuyHBIX (PU3MKO-XUMHUYECKHX I[MapaMeTpOB HA BEIWYMHY U 3HAK CIIBHUTA
Temrneparypbl (pa3oBoro mepexoja B TpaHUYHBIX cJosiXx. Pasnuuue Temmeparyp IUIaBlIeHUS
pa3IMYHBIX TpaHel KpucTamuioB. [Ipeakpucramumm3anus Ha TpaHUIlaX pa3/elia KUJIKOCTh/Tas.

Mooy 12. Texcmyponoeus u monoxumusi OKCUOHbIX HAHOCUCTEM.

dusnueckue OIpeAeNICHUs] JUCIEPCHOCTH, Pa3IMyusi MEXAY YJIbTPaIUCIEPCHBIMU,
BBICOKOJMCIIEPCHBIMU U TpyOoaucnepcHbIMU cucteMamMu. DyHIaMeHTalbHbIE MEXaHU3MbI
00pa3oBaHUs BBICOKOIMCIIEPCHBIX cucTeM. Crennduka TepMOIMHAMUKY U (Pa3z000pa3oBaHus B
JUCIIEPCHBIX CUCTeMax. MeTo/bl CUHTe3a HaHOYACTHIl: AUCIIEPTUPOBaHKE, KOHIEHCAIUS, 30JIb-
resib TexHonoruu. CrnocoObl MOJydYeHHUs] MOHOIUCIEPCHBIX 30JI€H, OCaXJIeHHEe HAHOYACTHUIl U3
KuAKoM ¥ mapoBoil ¢aszpl. CuHTE3 HAHOAUCHEPCHBIX CHUCTEM C HCIHOJIB30BaHHEM
MHUKPOAMYJIbCH ¥ wMuneml. CHUHTE3 HAHOIUCIEPCHBIX OKCHUTHIPOKCHAOB BO BJIKHOU
atMoc(epe Ha MOBEPXHOCTH >KUIKOMeTanueckux pacmiaBoB (Hg, Ga, Bi), mexanusm pocra
MOPUCTOTO0 OKCUTHAPOKCHIA aTtOMUHHS. (DU3NKO-XMMHUUYECKHE CBONCTBA HAHOJIUCIIEPCHBIX
OKCUTHJIPOKCHUJIOB antoMuHusl. Pa3oBbie mepexoinl U (HakTopbl CTAOMIBHOCTH AJS Pa3IMYHbIX
Kpuctajiorpaguueckux (Gpopm okcuaoB amtoMuHUs. OCOOEHHOCTH CTPYKTYpbl HaHOYACTHL,
dbopMUpOBaHUE TEKCTYPHI MPU OCAXKICHUU M KPUCTAJUTM3AIMH BEUIECTBA. DBOIIONUS (PUIUKO-
XUMHUYECKUX CBOMCTB OKCUTHMIPOKCHIOB alfOMHHUS B mporiecce omkura 10 1600 °C. Metobt
XUMHYECKOH M CTPYKTYpPHOH MOIu(UKALMKA HAHOJUCIEPCHBIX CHCTEM. BiHsHHE XMMHYECKON
MOIU(HUKAIIMK TIOBEPXHOCTH HA CTPYKTYpHO-(a30BYI0 CTaOMIBLHOCTH OKCHJIOB AJFOMHUHUS.
Crneuuduka cuHTe3a MOPUCTHIX HAHOJUCIEPCHBIX OKCHAOB (Ha mpumepe mmuHenu MgAl,O4 u
mysumaTa 3A1,0322S10,. MeTonbl MOTy9YeHHs] OKCUTHBIX HAHOKOMIIO3UTOB.

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

Knaccudukaiys HaHOOOBEKTOB B ANMEKTPOXUMHUUYECKUX cucTeMax: 0-MepHbIe U 1-MepHbIe
HaHOOOBEKTHL. JIByMepHbIE coancopOLMOHHBIE pemeTku. 3apoapimu 2D u 3D das.
OcTpoBKOBbIE MIIEHKA. MOHOCIOIHBIE TUICHKH. AKTHBHBIC IIEHTPHI acOpOIMHU U HYKIICAIUH.
Hanowactumel Ha 35eKTpojax-HOCHUTENSIX. MeTonbl CHHTe3a HaHOOOBEKTOB: Hykmearus
METAITMYEeCKUX, OKCUIHBIX U MOMUMepHBIX (a3. Teopus Hykineauuu. PerynupoBanue pazmepon
Y TIPOCTPAHCTBEHHOTO pacipeiesieHus 3apoipimieii. CHHTE3 HaHOYACTHII, KOJIJIOMIHbIE YaCTHIIbI,
BOCCTaHOBJICHHE HOHOB B OOpaTHBIX MHUIIENJIaX, OTMBIBKA OT OPraHUYECKHX CTaOUIIN3aTOpOB,
HAaHECEHHWE Ha OJIEKTPOJAbI-HOCUTENIH. MeTonbl wu3ydeHuss HaHOoOBbekToB: Ilukmmueckas
BOJIbTAMIIEPOMETPHSI, UMITYJIbCHBIE TTOTEHIIMOCTATUYECKIE METO/IbI B COUYETAaHUH C ONTHYECKOH,
AJIEKTPOHHOW UM CKaHUPYIOMIEH 30HIOBOM MHKPOCKOMHUEH. DJIEMEHTBI AJIEKTPOXUMUUYECKON
HAHOTEXHOJIOTHH.

Mooynv14. Cmabunvhsie HaHOUACMUYbL MEMANNA 8 0OPAMHBIX MUYEILLAX.

Crpoenue u nonuMopdHbIe MIpeBpaIeHUS MU Knaccudukanus
KUIKOKPUCTATUIMUECKOTO COCTOSTHUA. Da30BbIe MEePEX0/Ibl B )KUIKOKPUCTAUNINYECKIX CUCTEMAX.
JInoTpornHble KUAKHE KPUCTAIUIBI. MeMOpaHOToq00HbIe CUCTEMBI (BE3HKYIbI). MULIEIAPHBINA
KaTams.

4. O0beM y4eOHOM JUCHHUILINHBI

Buabi yueoHoii paéotnl B 3E B akaem.
yacax
OO0uas TPyA0eMKOCTh JHCHHMILIHHBI 10 Y4eOHOMY IVIAHY 6 216
KonTakTHas padora (KP): 4 144 .4
Jlextuu (Jlek) 1 36
[Tpaktnyeckue 3anstus (I13) 1 36
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JlabopaTtopusbie 3ansatus (J1ab) 2 72
CamocrosiTeabHas padora (CP): 1 36
KoHTakTHas camocTosTenbHas paboTa 0.95 0,4
CaMOCTOATEIHbHOE U3YYCHHE PA3ACIIOB TUCIUTUIHHBI ’ 8,6

Bun koHTpoOJISi: DK3aMeH 1 35,6

Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 6 162
KonTaktHas padora (KP): 4 108,3
Jlexmm (Jlek) 1 27
[Ipaktuueckue 3austus (I13) 1 27
JlaGopaTtopHsbie 3ansatus (J1ab) 2 54
CamocrositesibHas padora (CP): 1 27
KoHTtakTHas camocTosiTenbHas paboTa 0.95 0,3
CaMoCTOsTeIbHOEC H3YUCHHE PA3/ICIIOB UCITUTLIHHBI ' 6,45

Buja koHTpoJisi: 3k3amMeH 1 26,7

«Ixonomuka» (b1.B. 24)
1. Heap JUCHUIUIMHBI — TIOJYYECHHE CUCTEMbl 3HAHUH 00 HSKOHOMHYECKUX

3aKOHOMCPHOCTAX (1)YHKIII/IOHI/IpOBaHI/I$I MNPOMBIIIJICHHOI'O IIPOMU3BOJACTBA B CHCTEMC
HaHHOHaHbHOﬁ O9KOHOMUMKH, 06y‘~ICHI/Ie 9KOHOMHWYCCKOMY MBINUICHUIO U HUCIIOJIB30BAHUIO
MMOJIYYCHHBIX 3HAHUI B HpaKTquCKOfI JACATCIIBHOCTH.

B pe3yabTaTe U3y4YeHUsA TUCIHUITIJTHHBI oﬁyqamnmﬁcsl IO mMporpamMmMme CieuaJIuTeTa

JOJIKEH
O6nagath cneayoUMMI KOMIETCHIIUSAMU:

— CIOCOOHOCTBIO HCIIONB30BaTh OCHOBBI DKOHOMHMYECKMX 3HAHHMWA B pa3IMYHBIX cdepax

xu3HenesrensHoct (OK-4);

— TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpfCain3aluu,

norenuana (OK-7).
3nams:

- OCHOBBI 9DKOHOMHWKH B PA3JIMIHBIX C(l)ean KHU3HCACATCIIbHOCTH,
- HOpPMATUBHBIC JOKYMCHTEI, PETJIAMCHTUPYIOIIHUE ACATCIbHOCTD MMPCANIPUATHSA,
- MCTOAbI pa3pa60TI<H OINCPAaTUBHBIX U TPONU3BOJACTBCHHBIX IIJIAHOB,

Ymemn:

- IJITAHUPOBATH JAEATEILHOCTH PAOOTHHUKOB;
- COCTaBJISITh TUPEKTUBHBIC TOKYMEHTHI,

- IPUHUMATh PEUICHUS;

HCIIOJIb30BAHHUIKO TBOPYCCKOI'O

- Opatb Ha ce0s OTBETCTBEHHOCTH 32 pPeaTN3alUI0 IPUHSATHIX PELICHUH.

Braoemy:

- MCETOAaMMW W HHCTPYMCHTAMHU IMPOBCACHHA SKOHOMHYCCKOIO aHa/IM3a pE3YyIbTaTOB

JIeATEIbHOCTH;
- UIHCTpYMEHTaMH IJIAaHUPOBAHUSI.
3. Kparkoe coaep:kanue THCHUIIIAHBI
Mooynw 1. Beeoenue. Octogbl pbiHOUHOU IKOHOMUKU

1.1 Dkonomuueckue nompedbnocmu, 61a2a u pecypcsl. IKOHOMUYECKUE CUCIEMbL U UX
cyuwgnocmsp. OOIIECTBEHHOE MTPOU3BOICTBO U YKOHOMHYECKHE OTHOMICHUS. [IpOU3BOJCTBEHHBIC
BO3MO>KHOCTH OOIIIECTBA U SKOHOMHUYECKUN BhIOOP. KpHBas mpou3BOJCTBEHHBIX BO3MOKHOCTEH.
3akoH YyOBIBAaOIIEH NpENeTbHON TMONIe3HOCTUM. TUIBI M MOJETM SKOHOMHYECKHUX CHCTEM.
DNeMEeHT KOHOMHYECKON cUCTeMbl. TpaaunnoHHas 3koHOMUYeckas cucremMa. COOCTBEHHOCTS:

(dbopMBbI U TyTH UX TTpeoOpa3OBaHMs.
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1.2 Poinounsiii mexanuszm cnpoca u npeonoxcenusn. Cogepuiennas u necogepuieHHas
KoHKypeHyuu. ToBapHBIM (PBIHOYHBIM) THI OOMIECTBEHHOTO Mpou3BOACTBA. CyYITHOCTh H
YCIIOBUSI BOSHUKHOBEHHUS PhIHKA. BUBI pIHKOB U UX CTpyKTypa. OyHKIIMK phiHKa. ToBap u ero
cBoiictBa. Cripoc U mpeuiokeHne Ha phIHKe. [IoHATHE «3IaCTUYHOCTHY». DIACTHYHOCTH CIIpoca
U IpeajoKeHus, ToueuyHas M ayrosas. CoBeplleHHass W HECOBEpIIEHHAas KOHKYPEHLHUU.
Monononus. Makcumu3zanusi IpuObLTH MOHONOIUCTOM. OJIUTOMONHS.

1.3 Ilonamue HaUUOHANLHOW IKOHOMUKU, OCHOBHbBIE MAKPOIKOHOMUUECKUE
nokazamenu. [lOHATUS COBOKYIIHOTO CIpOCa W COBOKYIHOTO MpeayioKeHus, (HakTopsbl,
BIUSIONINE HAa WX u3MeHeHws. [lorpebneHus u cOepekeHus. DKOHOMHUYECKUNH KPYrooOopoT.
[TpousBoacTBo, 0OMeH U pacnpenenenue. [lotpebienue, coepexeHre, THBECTUIIMA TOBAPOB U
YCIIYT.

1.4 @unancosana cucmema u unancoeasa noarumuka oouiecmea. 1'ocynapCTBEHHbIN
OI0/KET U rocyapCTBEeHHbIN Aoar. Hamoru u HanoroBasi cuctema.

Mooyns 2. DkoHomuyecKkue 0CHOBbL YnpasieHus NPoOU3800CmMeoM

2.1 Ilpeonpuamue Kak cyOveKm pPbIHOYHO20 X03AUCHIEA. DKOHOMUYECKHE 3aKOHBI U
OCOOCHHOCTHM WX TMPOSBIEHUS Ha mOpeanpuatud. Ponp coenuamucta XUMHYECKOM
npoMbllUIeHHOCTH. [Ipeanpusitue B cuCTeME PHIHOYHOW SKOHOMUKH. [lpenmpusitue — Kak
CyOBeKT M  OOBEKT MPEANPUHUMATENHCKON  JIeATENbHOCTH. 3aKoHoAaTeldbHas  0asza
IpEeIIPUHUMATEIbCKON JiedaTenbHOCTH. HopMmaTHBHO-IIpaBOBbIE aKThl, PErJIaMEHTHUPYIOIINE
JIEeSTeNIbHOCTh npeanpusatus. OpraHu3alioHHO-TIPaBOBbIe (GOPMBI  MPEANPUHUMATEIHCKON
JEATETbHOCTH U KpUTEPUHU UX BbIOOpa. POpMBbI COOCTBEHHOCTU. BHEIIHASI U BHYTPEHHSIS cpea
MPEITPUITHSL.

2.2 Mamepuanvno-mexnuueckan 6asza npouzeoocmea. CripbeBasi U TOIUIMBHO-
JHepreTudeckass 0aza XUMHYECKMX MpPOU3BOACTB. [IpoW3BOACTBEHHas TmporpaMma U
IIPOM3BOJICTBEHHAS] MOIIHOCTb MpeAnpusaTus. KauecTBo 1 KOHKYpEHTOCIIOCOOHOCTh MPOAYKIUH.
DOKoHOMHYECKOe O0OCHOBaHME BBIOOpa ChIpbS U  TomumBa. PecypcocOepexeHue.
AJbTEepHAaTUBHBIE HCTOYHUK ChIpbs U 3Hepruu. OpraHu3anus cKiIaJCKoro Xo3sicraa.

2.3 Mamepuanvno-mexuuueckue pecypcol npeonpuamus. OcHOBHbIE
MIPOU3BOJICTBEHHBIC (DOHIBI XUMUYECKHUX MPEANPHUATHI: TOHIATHE, KIACCU(PUKALNSI H CTPYKTYpa.
[lonsiTie W CTPYKTypa OCHOBHBIX cpelcTB. OIllEHKa OCHOBHBIX CpEeACTB. MeETolbl OLIEHKU
OCHOBHBIX (QoH/0B. [loKka3aTenu ncnoib30BaHNs OCHOBHBIX IPOM3BOJCTBEHHBIX (OHI0B. MI3HOC
U aMopTu3anus OCHOBHBIX (oHaoB. Ornenka 3¢G(HEeKTUBHOCTH WCMOIb30BaHUS OCHOBHBIX
IIPOU3BOJCTBEHHBIX (DOHMOB. Bocmpous3BoacTBO OCHOBHBIX CpeAcTB. OOOpOTHBIE CpeaCcTBa
NPENNPUATH: TIOHSTHE, COCTaB U CTPYKTypa. McTounuku GpopMupoBaHUS OOOPOTHBIX CPEJCTB.
O6opaunBaeMOCTb  OOOPOTHBIX CpeAcTB. MarepuanbHble 3amacbl Ha  HPEINPUSTHH.
Onpenenenne NoTpeOGHOCTH B 00OPOTHBIX CPEICTBAX.

2.4 Tpyooevie pecypcvt npeonpusmusn. llepcoHan TpeaAnpuaTHss U €ro CTPYKTypa.
OcHOBBI Opranuzanuu Tpynaa Ha npeanpusitTii. I(GHEeKTHBHOCTh MCIONb30BAHMS MEPCOHANA U
pabouero BpemeHu. [Ipom3BomUTEILHOCTh TpyJda U ormiata Tpyna. OpraHuzamus 3apaOOoTHOU
wiatel Ha npeanpustud. CocTaB U CTPYKTypa MPOMBIIUICHHO-TIPOU3BOACTBEHHOTO MIEPCOHAA.
[Tpou3BOUTENHHOCTD TPy/ia: MOHSITHE, TOKA3aTeu U METOAbl u3MepeHus. UuauBuyaibHas u
oOlIecCTBEeHHAsT ~ MPOU3BOJIUTENBHOCTh  Tpyda. PesepBel W (akTOpel  MOBBIMICHUS
MIPOU3BOIUTENLHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIIaThl TPyAa Ha MPEATPUSTHH.

Mooyne 3. [Inanuposanue u ananusz npUHUMAEMbIX peueHull

3.1 /Ioxo0b1 u pacxoovl Ha nPou3800CmME0, U Pealu3ayuio nPoOYKyYUu npeonpusmus.
W3 nepxku mpou3BOICTBA TPOAYKIIMH, TPUOBLITL, peHTA0ETFHOCTD U IIeHOOOpa3zoBanue. [lonsTue
3aTpaThl Ha IPOU3BOJCTBO U peaU3allMi0 NpOoAYKUMU. Buabl M 3HaueHUE KiacCH(PUKaAUU
3arpatr. CtpykTypa 3arpar. OcoOCHHOCTH pacdera 3aTpaT Ha MPOU3BOJCTBO M pPEaTH3AINIO
npoaykuuu. OCHOBHBIE HAaIpaBJICHUsI CHHXKEHUS 3aTpaT Ha MPOU3BOACTBO MPOAYKIMH. [[0x0abl
npennpusaTus. [loHsTHE MPUOBLIN U T0X0/a, METOJBI UX pacueTa. PeHTa0enbHOCTh, €€ BUIBI U
MeTo/Ibl pacuera. Kanuranuzauus npeanpusiTusl.
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3.2 lenooopaszoseanue u uenogana noaumuka. lleHa Ha TPOAYKUMIO M HPUHLUIBI

nenooOpazoBanusi. Bunel nieH. CTpykTypa IeHbI, CUCTeMa I1eH. B3auMOCBS3M 1IeH U U3CpPIKEK.
LlenoBas monutuka. Pa3paboTka IEHOBOW CTpaTEeTHH.

3.3 @unancoso-Kpeoumusie OMHOWEHUA U CUCMeMa HAN0200010xcenusn. 1loustue,

coctaB u CTpykrypa ¢uHancoB. CymHOCTh, QyHKIHH U 3anaun ¢uHaHCOB. COOCTBEHHBIC U
3aeMHble (UHAHCOBBIE pecypchl. bamanc noxomoB u pacxonoB. Hamorosas mnoiuTHKA.
[TpuHIMITE HATOTOOOMOKEeHHSI. Haloru ¥ ImiaTexu, yCTaHOBIICGHHBIC 3aKOHOATEILCTBOM: BUJIBI,
CTaBKH, 00BEKTHI HAJIOTOOOJIOKEHUS U CPOKH YILJIATHI HAJOTa B OFOJIKET.

4. O0beM y4eOHOMH JUCHHILINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
O01as Tpy10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY IUIAHY 9 324
KonraktHas pa6ora (KP): 2 72,4
Jlexiuu (JIek) 1 36
[Tpaxtrueckue 3ansatus (I13) 1 36
CamocrositesbHas padora (CP): 6 216
KoHnTakTHas camocTosTenpHas pabora 1 0,4
CaMoCTOSITEeIPHOE U3YYCHUE PA3JICIIOB TUCIIMIUTHHEI 35,6
Buj KOHTpoOJIs: IK3aMeH 1 35,6
Buab1 yueOHoii padoThI B 3E B acrp. yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 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 camocTosTenbHas pabota 1 0,3
CaMoCTOATEIbHOE U3YUYEHHE PA3/AEIOB IUCIUIIMHbI 26,7
Bupa koHTpOJISI: IK3aMeH 1 26,7

«be3onacHoctp ku3HenesTeabnocrn» (b1.5.25)
Heas mucuunmimHbl — GopMupoBaHue NPopEecCHOHATBHON KYIbTYyphl O€30MaCHOCTH,
MO/l KOTOPOH IOHMMAETCsl TOTOBHOCTh M CHOCOOHOCTH JIMYHOCTH HCIOJIb30BAaTh B
npo¢eCCHOHATIBHON /EATEIbHOCTH NPUOOPETEHHYI0 COBOKYNHOCTb 3HAHUH, YMEHUH U
HaBBIKOB ISl oOecriedeHusi 6e30macHOCTH B cdepe mpodeccnoHalbHON e TeIbHOCTH,
XapakTepa MbIIIJIEHU U LEHHOCTHBIX OpUEHTAlWH, TMpH KOTOPHIX BOIMPOCHI
0€30I1aCHOCTH pacCMaTPUBAIOTCS B KAUECTBE IPUOPUTETA.
B pesyabTaTe u3ydeHHs1 JMCHUILIMHBI 00y4aKOLIUICA 0 MPOrpaMMe ClelMaJInuTeTa
JOJIZKeH:
OO6nanath cIeayrIMMMH KOMIETEHITUSIMH:
TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEalIM3alid, HCIOJIb30BAHUIO TBOPYECKOTO
noreniuana (OK-7);
CIOCOOHOCTBIO HMCIIOJIb30BaTh MPHEMbI OKa3aHUs MEPBON MOMOIIM, METOJbl 3aIIUTHl B
YCIOBUSX Ype3BbIuaitHbix cutyarnuii (OK-9).
BJIQJICHHEM HOpPMaMH TEXHHMKH O€30MacHOCTM W YMEHHEM peanu3oBaTb UX B
J7a00paTOPHBIX U TexHOMoruueckux ycnopusx (OITK-6).
3HaMb:
- OCHOBHbIE TEXHOC(EpPHbIE OIACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH;
- XapakTep BO3AEUCTBHUS BPEIHBIX M OINACHBIX (PAKTOPOB Ha YEJIOBEKA M MPUPOIHYIO

Cpelly, METOJAbl 3allUThl OT HHUX MPUMEHHUTEIbHO K cdepe cBoeld MnpodeccuoHaNbHOI
JESATEIIBHOCTH
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ymemn:

- UAEHTU(UIMPOBATH OCHOBHBIE OITACHOCTH CPEbl OOMTAaHUS YEIOBEKa;

- OLIEHUBATh PHUCK HX pealu3alliy, BBIOMPATh METOABI 3allUTHl OT ONACHOCTEH
IPUMEHHUTENBHO K cepe cBoeil mpodeccnoHanbHON AEATENIBHOCTH M CHOCOOBI oOecreueHust
KOM(OPTHBIX YCIOBUH KU3HEACATEIBHOCTH

gnademsn:

- 3aKOHOJATEIbHBIMH M IPABOBBIMH AaKTaMHU B OOJACTH OE30MAaCHOCTH U OXpPaHbI
OKpy’Karollel cpenpl, TpeOOBaHUSIMHU K O€30IMaCHOCTH TEXHUYECKHUX DErJIaMEHTOB B cdepe
po(hecCHOHANTLHOM e TEIIbHOCTH,

- cr1oco0aMy ¥ TEXHOJIOTUSIMU 3aILLUThI B UpPE3BbIYAlHBIX CUTYaIUAX;

-MIOHATHHHO-TEPMUHOJIOTMYECKUM anmnapaToM B 00J1acTH O€3011acHOCTH;

- HaBBIKAMU pallMOHAIN3aUN IPOPECCUOHATBHON NESTEIbHOCTH C LENbI0 00ecreueHMsI

0€30MaCHOCTH U 3aIUTHI OKPYKAIOIIEH Cpeibl.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

Mooyne 1. BBenmenume B 0OezomacHOCTh. (OCHOBHBIE TIOHATUS U ONpPEICIICHHS.
be3zonacHOCTh U yCTOHYMBOE pa3BUTHE.

Mooyne 2. Yenosek u TexHochepa. Crpykrypa TexXHOCPEepsl M €€ OCHOBHBIX
KOMITOHEHTOB.

CoBpeMEHHOE COCTOSIHHE TeXHOC(hEephl U TeXHOC(EpHOI 0€30IaCHOCTH.

Monyns 3. UnenTudukanys 1 Bo3aeicTBUE Ha YeJIOBEKa BPEJHBIX M ONACHBIX (DaKTOpPOB
Cpelbl OOUTaHUS.

Knaccugukanuss HeraTuBHBIX (aKTOPOB cpellbl OOMTaHUS 4YeJIOBEeKa. XHUMHYECKUe
HeraTuBHBIE (DakTOpbl (BpedHbIe BemiecTBa). MeXaHHMUECKHE W aKyCTHUECKHE KOJIeOaHHs,
BUOpanyst M IIyM. OJIEKTPOMAarHUTHbIE H3IydeHHUs M 1ojsd. MoHM3Mpyrolue Hu3IydeHue.
OnexTpudeckuii Tok. OmacHsie Mexanndeckre GakTopsl. [Ipomeccsl ropeHus 1 M0XKapOB3PHIBO-
OIacHbIE CBOMCTBA BELIECTB U MaTepuanoB. CTaTHYeCKOe 3IEKTPUIECTBO.

Mooyns 4. 3amuTa 4esnoBeKka M cpelbl OOMTaHUS OT BPEAHBIX M ONACHBIX (PAKTOPOB
HIPUPOJHOI0, AaHTPOIOI€HHOTO U TEXHOT'€HHOT'O IPOUCXOXKACHUS.

OCHOBHBIC TIPUHIIMITEI 3aUIUTHI. 3aIIUTAa OT XUMHUUYECKUX U OMOJIOTHUECKUX HETaTHBHBIX
¢dakTopoB. 3ammuTra OT JHEPreTUYEeCKUX BO3JACHCTBUN M (usnyeckux mnosed. OOecrieueHue
0€30MaCHOCTH  CHCTEM, palOTaloMMX O] JaBJIEHHEM. be30macHOCTh  IKCIUTyaTaluu
TpyOONPOBOJOB B XMMHUYECKOW NMPOMBIIIIEHHOCTU. be3onacHas sKcmiiyaTanus KOMIIPECCOPOB.
AHaIM3 U OlEHNBAHNE TEXHOTCHHBIX U IPUPOIHBIX PUCKOB.

Mooyne 5. Obecrieuenne KOM(POPTHBIX YCIOBHH JUISL )KU3HU U JESATEIBLHOCTH YellOBeKa.
[TonsiTe KOMQPOPTHBIX WM ONTUMAIBHBIX ycaoBUI. MukpokimMaT nomemieHuii. OcBenienre u
CBETOBAs cpejia B IOMEIEHUH.

Mooyne 6. llcuxodusnonornyeckne 1 SProHOMHYECKIE OCHOBBI O€30MTaCHOCTH.

Ilcuxuyeckue mpoueccsl, CBOMCTBAa M COCTOSIHUSA, BIHUAIOLINE Ha Oe30macHOCTh. Buasl u
YCJIOBHS TPYAOBOU AEATETLHOCTH. DPrOHOMHUYECKHNE OCHOBBI O€30MaCHOCTH.

Mooyne 7. Upe3BblualiHble CUTyallud M METO/IbI 3aIIUTHI B YCIOBUSAX UX peaTU3aIiHy.

O6mue ceenenus o UC. Iloxkap u B3pbIB. ABapuu Ha XUMHUYECKH OMACHBIX 0OBEKTAX.

Paguanmonnsle  aBapuu. IlpuGopsl panumanMoOHHOM, XMMHUYECKOH pa3BeAKH U
JIO3UMETPUYECKOT0 KOHTPOJIA. Ype3BbIYallHbIE CHUTYyalldd BOEHHOIO BpPEMEHHU. 3alluTa
HAaceJeHUs B UPE3BBIYAWHBIX CHUTyalUsX. YCTOWYMBOCTh (DYHKIIMOHHUPOBAHUS OOBEKTOB
HKOHOMHUKH B YPE3BBIYAHHBIX CUTYAITHIX.

Mooyns 8. YrpaBneHue 0€30MaCHOCTBIO KU3HEACSITETbHOCTH.

3akoHOATETFHBIE W HOPMATHUBHBIC MPABOBBIE OCHOBBI YIIPABJICHUS OE30MACHOCTHIO
KHU3HEIEATEIbHOCTH. DKOHOMUYECKHE OCHOBBI YIpaBieHHsl Oe3omacHocThio. CTpaxoBaHHE
puckoB. ['ocynapcTBeHHOE yIpaBlieHHe O€30MaCHOCTHIO.

4. O0beM y4eOHOMH JUCHHUILINHBI

B akanem.

Buabl yuedHoii padoThI B 3E yacax
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OO01masi TPYA0eMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 7 252
KounraktHas pa6ora (KP): 1,5 94,4
Jlexmn (Jlek) 0,5 18
[TpakTueckue 3anrstust (I13) 0,5 18
JlaGopaTtopHsbie 3ansatus (J1ab) 0,5 18
CamocrositesasHas padora (CP): 4,5 162
KoHTakTHas camocTosTenpHas paboTa 1 0,4
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 35,6
Buja koHTpoOJISI: IK3aMeH 1 35,6
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIAHY 7 189
KonraktHas pa6ora (KP): 15 40,8
Jlexiuu (JIek) 0,5 13,5
ITpaxtrueckue 3ansatus (I13) 0,5 13,5
Jlaboparopusbie 3ansTus (J1ad) 0,5 13,5
CamocrositesbHasi padora (CP): 45 91215
KonrtakTHas camocTosiTenpHas pabora 1 0,3
CaMoCTOsITeIbHOE U3YUCHHE PA3/IeNIOB JUCITUTUIMHBI 26,7
Bun koHTpoOJISI: DK3aMeH 1 26,7

«®Pu3nyeckas KyJabTypa u cnopm» (b1.5.26)

1. Heab AucuUnJIMHBI

— OBJIaACHHUC MeTO,Z[OJIOFHeﬁ HAaYYHOI'O NIO3HAHUSA (bHSH‘ICCKOﬁ KYJbTYPbI U CIIOPTA,

— OBIJIQJICHUE CHCTEMOM MMPAaKTUYICCKUX YMGHI/Iﬁ

U  HaBbIKOB,

06€CH€‘II/IB8.IOH_[I/IX

COBEpILEHCTBOBAHHUE MCUXO(PU3UIECKUX CIIOCOOHOCTEH;

pa3BuTHE CIOCOOHOCTEH HCIOIB30BaTh Pa3HOOOpazHbIe (HOPMBI (U3NIECKON KYIbTYPHI,
CIiopTa M Typu3Ma Jid COXpPaHCHUSA W YKPCIUJICHHA CBOCIrO 3J0POBLA U 3J0POBbBA CBOUX
OJIM3KHX B MOBCETHEBHOM JKMU3HU U NMPO(ECCHOHATBHON 1eATeIbHOCTH,;

(dbopMUpOBaHHE MOTHBAIIMOHHO-IIEHHOCTHOIO OTHOIIEHHUS K (U3NYECKOW KYIbTYpeE,
(U3M4EeCKOMY COBEPIIEHCTBOBAHUIO U CAMOBOCIIUTaHHIO, YCTAHOBKA Ha 3JJOPOBBINH 00pa3
JKHU3HU.

B pe3yibTaTe H3yuyeHHsl THCHMIJIMHBI 00y4aIOUIMIics 10 MPorpaMMe creluaIuTeTa
JOJIZKEH:

OO06nanarh cneayrIMMUMH KOMIETEHITUSIMH:

TFOTOBHOCTBIO K CAaMOPA3BUTHUIO, CaMOpeaIM3allMM, HCIOJIb30BAHUIO TBOPUYECKOTO
notenimana (OK-7);

CIIOCOOHOCTBIO HICTIONIB30BaTh METOJBI M CpeNCcTBA (PH3MUECKOW KYJIbTYpPBI IS
obecriedeHus OJHOLCHHOH COIMaNbHOI U mpodeccuonanbHoii aestensHoctu (OK-8).

Buams:

—  HAYYHO-TIPAKTHUYECKHE OCHOBHI (PU3NYECKON KYIbTYPHI U CIIOPTA;

—  COIMaIbHO-OMONOTHYECKHE OCHOBBI (PH3NUYECKON KYIbTYPhI B CTIOPTA;

—  BIHMSHHE O3J0POBUTEIBHBIX CHUCTEM (U3UYECKOTO BOCIUTAHUS Ha YKpEIJICHUE

3I0pPOBBSI, MPOPUIAKTHKY MPOohecCHOHATBHBIX 3a001€BaHN U BPETHBIX MPUBHIYCK;

- CIIOCOOBI KOHTpPOJId U OLICHKHU (I)I/ISI/ILIGCKOFO Pa3sBUTUA )51 (I)I/I3I/I‘-ICCKOI7I

NOATOTOBJICHHOCTH,

— TpaBuiia U CHOCOOBI MJIAHUPOBAHUS MHIMBUIYaTbHBIX 3aHATHHA PA3IUYHON I1€JIeBOM

HAITPaBJICHHOCTH,

- HCTOPUTIO (I)I/I3I/I‘-ICCKOI71 KYJIbTYPBI U CHOPTA, UMCTH IMPCACTABICHHUC O 3HAYUMBbIX

75



CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOCH CTpaHbl, HO W MHPOBOTO YpPOBHS; BaKHEUIIHE
JOCTHKEHHS B 00JIaCTH CIOPTA;

— cnopruBHble Tpaauuuu MXTU-PXTY um. JI.1. MenneneeBa, HIOMHUTh O MOJABUTAX
CIIOPTCMEHOB B T0Jibl Bennkoii oreuecTBeHHOM BOWHBI 1941-1945 rr.

Ymemn:

—  CaMOCTOSITENIbHO 3aHUMAaThCs (PU3NUECKON KyJIbTYpOil U CIIOPTOM;

—  OCYILECTBJIATH CAaMOKOHTPOJb 3a COCTOSIHMEM CBOEr0 OpraHu3Ma Hu coOuoaaTh
IpaBHJia TUTUEHBI U TEXHUKU O€3011aCHOCTH;

—  OCYILECTBIATH TBOPYECKOE COTPYJAHMUYECTBO B KOJUICKTUBHBIX (popmax 3aHSITUN
($u3nUecKoil KyIbTypOil U CIIOPTOM.

Braoems:

— CpeICTBaAaMH W METOJaMHU YKPEIUICHUS HWHIWBUIYaTbHOTO 30POBBS, (HPU3HUECKOTO
CaMOCOBEPILEHCTBOBAHMS;

JOJKHBIM YPOBHEM (DU3MUECKOM MOATOTOBICHHOCTH, HEOOXOAUMBIM ISl KAYECTBEHHOTO
YCBOCHUS TMPOPECCHOHANBHBIX YMEHUH W HABBIKOB B Ipolecce OOydeHUs B BY3e, IS
oOecrnieueHus MOJHOIIEHHON COLMaIbHON U PO(heCCHOHAIBHON JesTeIbHOCTH MOCIIe OKOHYaHUS
y4eOHOT0 3aBeCHUSI.

Jucuumnuna (Moaynu) mo «Ou3nuecKkoil KylbType U CHOPTY» pealn3yloTcs B paMKax
6azoBoii yactu bimoka 1 «/lucuurinHsl (MOAYNIHM)» HpOrpaMMBbl CHelMaluTeTa B 00beme 72
aKaJeMHUYECKHUX 4acoB (2 3a4eTHbBIC €IUHULIBI) TIPU 0UHOU (hopme 00yYeHUsl.

[Iporpamma paccuuTana Ha U3y4eHUE TUCHUIUIMHBI B TEUCHHE ABYX cemecTpoB (1-ro u 6-
ro), MpeArnojaraeT, 4To 00yJaromuecs UMEIOT TEOPETHUECKYIO U MPAKTUYECKYIO TIOJTOTOBKY B
obnactu «duznyeckast KyabTypa v CIIOpT».

Pa3nesibl IMCUMIVIMHBI M BUABI 3aHATHIA

Mopyn Ha3Banue monyns Bcero AKazieM. 4acoB
Jlex MII3 |IIIPIT| KP
1. [Ipenmer «Pusnueckas KyJabTypa U
cnopt». Ucropust ®KuC 18 2 6 ; !
2 OCHOBBI 3/10pOBOT0 00pa3a >KU3HU
(309K) 18 2 6 9 1
3 buonoruveckre 0oCHOBBI (PU3NUECKOM 18 5 6 9 1
KYJIbTYpBI U CIIOpTa
4 [TpodeccronanbHO-IpUKIIaHAS 18 5 5 9 1
(u3nueckas KyJIbTypa U CIOPT
Bcero yacos 72 8 24 36 4
Monyn Ha3Banue monyns Bcero AcTp. 4acoB
Jlek MII3 |IIIPIT| KP
1. [Ipeamer «Pusndeckas KyinbTypa U 135 15 45 6,75 0,75
cnopt». Mcropust ®KuC
2 OcHOBBI 310pOBOT0 00pa3a )KU3HU
(300K) 13,5 1,5 4,5 6,75 0,75
3 buonoruueckne oCHOBBI pU3NUYECKON 135 15 45 6,75 0,75
KYJIBTYpBI U CIIOPTa
4 [IpodeccrnonanbHo-npukIaaHast 135 15 45 6,75 0,75
¢u3nyeckas KyJIbTypa U CIOpT
Bcero yacos 54 6 18 27 3

Kaxablii Moay/ab nporpaMmMbl HMeeT CTPYKTYPY:
- JICKIMH WJIN TEOPETHYECKUN pa3aen;
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- MPaKTHYECKUI pa3fen, COCTOMT H3: METOIUKO-TpakTHueckux 3aHaTuii (MII3) u yuebHO-
TPEHUPOBOYHBIX 3aHATHH (MTpodeccroHaIbHO-TIPUKIaIHAs Ppuznueckas moaroroska, [ITTDIT);
- KOHTpoabHBIN paszaen (KP).

Teopernueckuii pazgen GopMUpPYET CUCTEMY HAYUHO-IIPAKTMYECKMX M CIELUAIBbHBIX
3HaHUHM, HEOOXOAMMBIX s TOHHUMAHUS NPUPOAHBIX W  COLUAIBHBIX  IPOLECCOB
(GYHKIMOHUPOBAaHUS (PU3MUECKON KyJIbTYphI OOLIECTBA M JMYHOCTH, YMEHHUS MX aJalTUBHOTO
TBOPYECKOTO  HCIIOJNB30BAHHUS  JUIA  JIMYHOCTHOTO M MPO(ECCHOHAIBHOTO  PAa3BUTHUS,
CaMOCOBEpILEHCTBOBAHUS, OpPraHU3allii 3J0POBOT0 00pa3a *HU3HH NP BBIIOJHEHUU y4eOHOM,
npo¢eCCHOHATLHON U COLMOKYIBTYPHOU AESITETHHOCTH.

MeTtoauKo-nIpaKTHYeCKHE 3aHATHSA IIPEIYyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJOB U
croco60B (OpMUPOBaHUS yUEOHBIX, MPO(DECCHOHANBHBIX M XU3HEHHBIX YMEHUN M HABBIKOB
CpeAcTBaMu (PM3UYECKOM KyJIbTYpBI U CIIOPTA.

Ha MeToauko-npakTHyecKux 3aHsITUSIX yIENIIeTCs BHUMaHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSAHUIO (U3MYECKHX yINpakHEHHH Ha ¢opMHpoBaHHE MPOPECCHOHATBHBIX KaueCTB
OyAylIero crnenuanucTa ¥ JMYHOCTH 3aHUMAIOIErocs;

- BO3/ICUCTBUIO CPENICTB (PU3MUECKOTO BOCIIUTAHHUSA HAa OCHOBHBIC (DH3HOIOTUYECKHE CHCTEMBI
3BEHbsI OIIOPHO-BUTATEIBHOTO allapaTa 3aHUMAIOIIErocs;

- BOIpOCaM IIPOBEJIECHUS COPEBHOBAHUI (IIpaBWJla COPEBHOBAHMM, CUCTEMa pPO3BIIPHILIEH,
olpeeneHue nodeaurenei, 000pya0BaHNE U UHBEHTAPh).

IIpodeccuoHanbHO-NPUKIAAHAA TOATOTOBKA TIPOBOAMTCA C Y4YEeTOM Oymymei
npodecCHOHATBHOMN J1eATEIbHOCTH CTY/ICHTA.

Y4eOHO-TpEHUPOBOUHbIE  3aHATUS  0a3upylOTCd HAa  IIMPOKOM  KCIIOJIb30BaHUU
TEOPETUYECKUX 3HAHUN W METOIUYECKUX YMEHHH, Ha NMPUMEHEHUHU DPa3HOOOPA3HBIX CPE/ICTB
¢u3n4ecKoil  KyJIbTypbl, CHOPTHBHOH W  MNpOo(ecCHOHAIBHO-TIPHKIAAHON  (huU3nYecKoi
IOATOTOBKU CTYJEHTOB.

Kontpoabublii pa3zgen. Kpurepuem ycHemHOCTH OCBOSHHS Y4eOHOTO MaTepuasa
SBJISICTCSA OLIEHKA IIPEroJaBaTelis, YUYUTHIBAIOIIAS pecyiapHOCMb NoceujeHus 00713amenbHbixX
VueOHbIX — 3aHAMUL, 3HAHUHW TEOPEeTHMYECKOro pasfena MporpaMMmbl U BBIIIOJIHEHUE
YCTQHOBJICHHBIX Ha JaHHbI CEeMeCTp KOHTPOJBHBIX TecTOB oO0mel ¢usnyeckoir u
TEOPETUYECKON MOATOTOBKHU JUISl OT/AEIbHBIX TPYII Pa3IU4YHON CIIOPTUBHOI HaIpaBJIEHHOCTH.
KP BX0OAMT B IPaKTUUECKUE 3AHSATHS..

4. O0beM y4eOHOH JUCIUIJIMHBI

B | \4
Buabi yueOHol padoThl B 3E aKaJaeM. | cemecTp | cemecTp
yacax
O0uas Tpya10eMKOCTb M CHUILIHHBI MO 1,0 3.en. | 1,0 3.exn.
2,0 72
y4eOHOMY ILIAHY 36 yac. | 36 uac.
AyAUTOpPHBIE 3aHATHS: 2,0 72 36 36
Jlexruu (JIek) 0,5 8 4 4
[Tpaktuueckue 3anstus (I13) 1,0 60 30 30
KoHTposbHBIN pa3zien, BXOIUT B ayIUTOPHBIE
0,5 4 2 2
3anstus (KP)
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer 3auer 3auer
Buabl yueOHoii padoThI B 3E B acrp. I VI
yacax | ceMecTp | cemecTp
O0uas Tpy10€eMKOCTb M CUUILIHHBI IO 1,0 3.ex. | 1,0 3.ex.
2,0 54
Y4eOHOMY IJIAHY 27 yac. | 27 4ac.
AyAUTOpPHBbIE 3aHATHS: 2,0 54 27 27
Jlexruu (JIek) 0,5 6 3 3
[Ipaktuueckue 3ansrus (I113) 1,0 45 22,5 225
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KoHTponsHEIH pa3zen, BXOIUT B ayTUTOPHBIC

P pa3nei, pit YA P 0,5 3 1,5 1,5
3anstus (KP)

Bua koHTpoJs: 3auer / 3K3aMeH 3auer 3auer 3auer

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

1. Heap aucuuniauebl — OCHOBHOM LIENbIO Kypca siBisieTcs (OpPMUPOBAHHUE LEIHHOIO U
HENIPOTUBOPEUMBOTO TPEACTABICHUS O (PU3UYECKHX M (PUINKO-XHUMHUYECKUX OCHOBAX
MPOTEKAaHUs XMMHUYECKUX MPOLIECCOB

2. B pe3yabTare u3yueHus AUCHHUILUIMHBI 00y4YaIOIIHiics MO0 MporpaMMe CrenuaIuTeTa
JTOJIKEH:

O6nanarp cneAyrOIMMUMI KOMIETEHIIUSAMHU:

—  CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHHIO, aHau3y, cuaTe3y (OK-1);

— CrmocOoOHOCThIO BOCHPHUHHMMATh, Pa3BUBaThb W HCIIOJIB30BATh TEOPETHUYECKHUE OCHOBBI
TPAJMLIMOHHBIX U HOBBIX PAa3/I€JIOB XUMHUH IPU PELUICHUH MPOPECCHOHANBHBIX 3a/1a4
(OIIK-1);

— BJAJEHUEM  HaBbIKAMH  XMMHYECKOTO  OKCIHEPUMEHTa,  CHHTETHMYECKUMHU U
AHAIUTUYECKUMHU METOJaMU TONyYeHUsT M HCCIEeIOBAaHUS XWMHUYECKUX BEIIECTB U
peakuuii (OI1K-2);

— CcrmoCcOOHOCTBhIO NMPUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI MPU 00CYXKIEHUU
noJyueHHbIX pe3yinbraToB ([1K-4).
3namo:

CMBICI TOHATHI: TEpPMOAMHAMHUYECKAs CHCTE€Ma, COCTOSIHHE, WHTEHCUBHBIE U
OKCTEHCUBHBIC IMapaMeTphbl, CTENEHb CBOOOIBI, HW30TEpMa, H300apa, HU30X0opa, aguadara,
SHTANBNUSA, BHYTPEHHSS OJHEprusi, HSHTponus, sHeprus [ubOca, sHeprus [enbmroinbia,
XUMHUYECKHH MOTSHITNAI, KOHIICHTPAIUS, MOJISTIbHOCTh, TAPIHAILHOE JABJICHUE, MOJIBHAS JIOJIS,
¢aza, roMoreHHas cucreMa, reTeporeHHas cucrema, (pasoBas AuarpamMma, JUKBUIYC, COIHIYC,
TpOWHAsT TOYKA, KPUTUYECCKAs TOYKA, KPUBAs OXJIAXKICHUS, CTEICHb MPEBPAICHUs, KOHCTAHTa
paBHOBecHsI, WJCaJIbHBIH pACTBOpP, KpUOCKOMHUs, d30ymuockomus, ocmoc, pH, kucnora,
OCHOBaHME, Auccouuanusi, ruaposns, [P, snexkTpo-XxuMuuecknii MOTeHIMal, rajlbBAHUYECKHUI
AIIEMEHT, OKCIUTENbHO-BOCCTaHOBUTENbHAS Tlapa, D/IC, CKOpOoCTh peakiuu, TOpsAI0K peakiuy,
KHHETUYIECKOE ypaBHEHHUE, KaTallu3, IEMTHAS PEAKIIHS;

3aKOHOMEPHOCTH TpPOTeKaHUs (U3MUECKUX ¢  (PUIUKO-XUMHUECKUX TPOIIECCOB:
YpaBHEHUE COCTOSIHHSI HICATLHOTO T'a3a, OCHOBBI XMMHYECKOH TEPMOJIUHAMUKH W TCPMOXHUMHUH,
CIIoCcOOBI OMpe/IeNIeHNs HAIPABICHUS U BO3MOKHOCTH MPOTEKAHUS MPOIECCOB, 3aKOHOMEPHOCTH
NpOTeKaHUus (Pa30BBIX IEPEXOA0B, (PUIUKO-XHUMUYCCKUE METOJIBI pa3fCliCHUs] BEIIECTB,
COBpPEMEHHBIE MPEJCTABICHUS O PACTBOpaX, KUCIOTaX U OCHOBAHMSIX, KOJUIMTAaTUBHBIE CBOMCTBA
PacTBOpPOB, KHCJIOTHO-OCHOBHBIC PABHOBECHS, OCHOBBI JJIEKTPOXHMHHU, OCHOBHBIC 3aKOHBI
XUMHYECKON KUHETUKU;

Ymemy:

MIPOU3BOJIUTH PACUETHI: MAPAMETPOB T'a30BBIX CMeCEH, TETIOBLIX YPPEKTOB XUMHUIECKHIX

peaknuii, mapamMeTpoB (a30BOTO M XUMHYECKOTO PABHOBECHS, JJICKTPOIHBIX

MOTEHIIUAJIOB, JJEKTPOABIDKYIIEH CHibl (3. 1. C.) TalbBaHUYECKUX DJIEMEHTOB,

KHHETUYECKUX ITapaMeTPOB M CKOPOCTH XUMHUUYCSCKUX PEaKIIN;

CTPOUTH (pa30BBIC AUATPAMMBIL;

HaXxOJIUTh B CIPABOYHOW JIMHTEpAType, KOMIIBIOTEPHBIX 0a3aX JaHHBIX W CETIX
MoKa3arenu (PU3NKO-XUMUIECKUX CBOMCTB BEIIECTB;

Braoems:

MOHSITUMHBIM alapaTtoM B O0JIACTH XMMHYECKOH TEePMOJUHAMHUKHU, DSJICKTPOXUMHH U

XUMHUYECKON KHHETHUKH.

3. KpaTkoe coaep:kaHue TUCHUTLIUHBI
Mooynwv 1. Beedernue 6 xumuyueckyo mepmoOuHaMUK).
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1.1. OcCHOBHBIE  33Jaul XMMHUYECKOM TEpPMOJMHAMUKHU. TepMoaAHMHAMUYECKUE
napaMeTpsl. OTKpBITasA, 3aMKHYTAsi U U30JIMPOBAaHHAs CUCTEMBI. DKCTCHCUBHBIC 1 HHTCHCHBHBIE
TEpPMOJMHAMUYECKUE MapameTpsl. BHyTpeHHssa dSHeprus. IlepBblil 3aKOH TEpMOAVHAMUKH.
OyHKIUSA SHTAIBIUU. TenaoBoll 3PPeKT XUMUYECKOM peakuuu IpU MOCTOSIHHOM JaBJICHMH,
IOCTOSTHHOM 00BeMe M IMOCTOSHHOH Temmeparype. Tepmoxumudeckue ypaBHEHHUS. TeIuIOTHI
oOpa3zoBaHus U cropanus. CTaHIapTHBIE COCTOSIHUA U CTaHJAPTHBIE TEIUIOThI. DHEPrus pa3pbiBa
XUMHUYECKOH CBsi3U. PacueT TermoBbIX 3¢ (EeKTOB peakiyii Mo TernjaoTaM CropaHus, 00pa3oBaHus
W SHEpruM paspeiBa CBsA3M. 3akoH ['ecca u Tepmoxumus. TermmoemkocTh. TemnoeMKoCTh
UJCANBHOTO Ta3a. TeIuIOeMKOCTH OJHOATOMHBIX M MHOIOATOMHBIX Ta30B. 3aBUCHUMOCTh
TEIIOEMKOCTH M SHTAJBIIMU BELIECTBA OT TeMIIEepaTypbl. 3aBUCUMOCTb TEIUIOBBIX 3(deKToB
XUMHUYECKHX PEaKLUil OT Temreparypsl, ypaBuenue Kupxrodda. (Jlexyuu - 4 uaca, cemunap - 2
yaca)

1.2. Bropoii 3akoH TepMonuHamuku. OOpaTuMbple W HEOOpAaTHMBIE MPOLIECCHI.
Hanpasienue caMONpPOM3BOJIBHOTO IIpoLecca B M30JUPOBAaHHOM cucreMe. Crarucruyeckas
IpUpO/a BTOPOrO 3aKOHA TEPMOAMHAMMKH. ODHTPONUSA. ODHTPONUS HUACAIBHOIO KpHCTaslIa.
OHTponus WEaIbHOro rasza. M3MeHeHus SHTPONUM NPH MOCTOSSHHOM O0BbEME M MOCTOSHHOM
naBieHud. VI3MeHeHune >HTponuu B HeoOpaTuMbIX mpoueccax. (J/lekyus - 2 uaca, cemunap - 1
yac)

1.3. Tepmomunamuueckue ¢(ynxnun. CBoOOAHAs >HEPrusi M MaKCHMallbHas padoTa.
CBobGosnnass sHepruss ['mb6ca u I'enbMmrosbua. YciaoBHUS CaMONPOM3BOJIBHOIO MPOTEKAHUS
mpouiecca npu  mocTosHHBIX  p,V  um  p,T. Xumuyeckuid nNOTeHUHAI. AKTHBHOCTb.
TepmoauHaMudeckue pacdetsl. (Jlekyus - 2 uaca, cemunap - 1 uac)

Mooyne 2. Xumuueckoe u ¢pazosoe pagnogecus.

2.1. OOparuMOCTh XUMHMUYECKHX peakiuil. XHUMHUYECKOe paBHOBecHE. Y CIOBUA
XMMHYECKOTO paBHOBECHS B TOMO- W TETEPOTCHHBIX CHUCTeMax. |iyOWHa MpOTeKaHHS
npoueccoB. Crenens npespameHuss. Koncranta pasHoBecus. DakTopbl, BIUAIOIIUE Ha
BEJIMUYMHY KOHCTAHThHI paBHOBecHs. CMelleHNe MOJI0XKEHUs paBHOBecHs. [IpuHIMI TOABUKHOTO
paBuoBecust Jle Illarenve-bpayna. CranmaptHas cBoOomHas sHeprus. (Mlexyus - 2 waca,
cemunap - 2 yaca, KOHmponvhas — 1, KOHmponbHas)

2.2. ®a3zoBble paBHOBecHs. TemiaoThl KUMEHUS M IUIaBICHUA. TepMUYECKUN aHaM3.
[TpaBuiio ¢a3 I'mb0ca. Crenenb cBOOOABI, BapHMAHTHOCTh CHCTEMbI. (Da30Bble AMArpPAMMBbI
OJIHOKOMIIOHEHTHBIX cucteM. Pa3oBele paBHOBecusa Ha PT-auarpamme. AnHanmuTudeckoe
onucanue Kpusblx Ha PT-muarpamme. PT-muarpamma Boxbel. ®a3oBbie mossd. TpoiHas Touka.
MertacTtaOunbHble cocTostHus. Da30Bble mepexo/sl nepBoro poja. PT-nuarpamma cepsl. (Jlexyus
- 2 waca, cemunap - 1 uac)

2.3. ®azoBble auarpamMmbl IByXKoMIOHeHTHbIX cucteM. PT, TX u PX-npoeknuu, TX u
PX-ceuenus. KonnencupoBanuble cuctemMbl. OCHOBHBIE TUIIBI JUAarpaMM JABYXKOMIIOHEHTHBIX
cucTeM (OBTEKTHKA, KOHTPYIHTHO U MHKOHTPYIHTHO IUIABSIINECS COCOUHEHUS, OTPAaHUYECHHBIE
U HEOrpaHWYEHHbIE TBEpJble pacTBOphl). IIpuMeHneHune mpasuia (a3 K JBYXKOMIIOHEHTHBIM
cucremaM. COCTaB U OTHOCUTEJNIbHBIE KOJIMYECTBA PaBHOBECHBIX (a3. (Jlekyuu - 3 uaca, cemunap
- 1 uaca)

Monyinb 3. PacTBopbI.

3.1. HachimeHHbI pacTBOp W pacTBOPUMOCThH. JlmarpamMma CHCTEMBI CObBoja (Ha
npumepe NapSOy-H,0). 3aBucuMOCTh pacTBOPUMOCTH OT TeMIieparypbl. DaKTOpPbI, BIUSIOIINE
Ha pacTBOpuMoCTh. Kproruaparuas touka. (Jlexyus - 2 uac, cemunap - 1 uac)

JlaBineHue HacCBIEHHBIX NMapoB Haj pacTtBopoM. PX m TX-muarpammsl Uit pacTBOpPOB
THTA SKUJIKOCTh-)KUIAKOCTh. 3akoH Paynsa. WneansHbil pactBop. PT-mmarpammel Boabl H
pactBiopos. [IpaBuiio ¢a3 s pactBopoB. (Jlekyus - 1 uac, cemunap - 1 uac)

Konnurarusnsle cBoiicTBa pactBopoB. Kpro u 30ynmockomnusa. OcMOC U1 OCMOTHYECKOE
nasienue. TepmoauHamuueckoe  oOocHoBaHue 3akoHa Bautlodpda.  Omnpenenenue
MOJIEKYJISIPHBIX MacCc OpraHM4ecKUX COEIMHEHM Ha OCHOBAHWMM CBOMCTB pacTBOpoOB. (Jlexyus -
2 yaca, cemunap - 1 uac)
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3.2. BsaumopgeiictBue pactBoputelns ¢ BemiectBoM. ColsibBaTaldsi KaTHOHA M aHUOHA.
KonnuraruBaele CBOWCTBAa PacTBOPOB  AJIEKTPOJIUTOB. M30TOHWMYECKHMU  KOd(PPUIIMEHT.
AKTUBHOCTH ¥ KO3((UIMEHTHl aKTUBHOCTH. CTENEHb 3JIEKTPOIUTUYECKON JHUCCOLMAIIHH.
CunpHble U crnadbie 1ekTponuThl. KoHcTanTa auccouuanuu cialdbiX 37eKTpoiauToB. CrocoOsl
CMEILIEHUs paBHOBECHS. PacTBOPBI CHUIIBHBIX 3JIEKTPOJIUTOB. MIOHHBIE MTapbl, aKTUBHOCTb, HOHHAS
cuina pactBopa. MamnopactBopuMbie conu. [IpousBenenue pactBopuMocTd. CrocoObl
MOHMKCHUS U MOBBIIICHUS PaCTBOPUMOCTH. (Jlekyust - 2 uaca, cemunap - 1 uac)

3.3. Teopuu kucIOT M OCHOBaHHWH. ABTOompoTosn3. MoHHOE NpPOM3BEINCHHUE BOJIBI.
CunbHble U crabble KUCIOTH. DaKTOPbI, ONMpPEeIAonIe CUiy KUcIoT. KoHIeHTpauys HOHOB
Bojopona. pH. I'mapaTupoBaHHble KaTHOHBI, Kak HpUMeEp CIaldbIX KHUCIOT. ['maponus conei,
00pa30BaHHBIX CHJIBHOW KHCIIOTOM M C1a0biM OCHOBaHMEM. KOHCTaHTa M CTENEHb TMIPOJIN3A.
®dakTophl, BIUAIOIIME Ha CTeNeHb ruaponusa. [uaponus coneil, oO0pa3oBaHHBIX claboOU
KACIOTOW W CWJIBHBIM OCHOBaHMEM. [uapomu3 conell ciaaOblX KHUCIOT W OCHOBaHHIA.
O6pa3oBanue kiactepoB npu rujaponuse. bydepusie pactBopsl. (Jlexyus - 2 uaca, cemunap - 2
yaca, KOHMPOIbLHAS)

Mooynv 4. Memoowvl ouucmku gewecms.

4.1. TepMoauHaMHUYECKHE AaCMEKThl TIONy4YeHHUs "aOCONIOTHO YHCTBHIX BEIIECTB'.
MeTop1 OUMCTKH TBEPABIX U XKUAKUX BeecTB. [lepexkpucrammmsanus u3 pactsopa (cBsizb ¢ TX-
JUarpaMMol cHCTeMbl coibBOaa). Koadduruent pacnpenencnus npumecedt. CoocaxaeHue,
aacopOuus, okkmo3us. Kpucramnuzanus uz pacminaBa (TX-auarpammbl). 30HHas miaaBka. TX-
qyarpaMMa CHCTEMBI JKHIKOCThIap, auctwuinus. Koadduuuent pacnpenenenusi. Bosronka,
PT-nuarpaMMbl MeperoHsIEMbIX BELIECTB. [paHCIOPTHBIE peakuu. XpoMoTorpadhus u
anacopbuus. Dkcrpakuus. Monueii oomen. Koaddumnuent pacnpenenenus. (Jlexyuu - 4 uaca,
cemunap - 2 uaca)

Mooynv 5. Beedenue 6 snekmpoxumuio.

5.1. OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE  IMPOLIECCHI U CTENEHb  OKHUCIICHUS.
ConpskeHHbIE  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIE Iapbl B PacTBOpax. OJIEKTPOJABUKYIINE
CWJIBI U DJEKTPOJHbIC MOTeHIManbl. OOpaTHUMble SJIEMEHTBI, XUMHUYECKas U DJIEKTpUYECKas
sHeprus. XHUMHYECKas W JJIEKTpUYecKas dHeprus. KOHIEHTpalMOHHBIM  DJIEMEHT.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIM MOTeHIMal. CTaHIapTHBIA NOTEHUHAN. OJIEKTPOAHbIE
MOTEHIMAIBI. BOIOPOIHEIN, KaIOMETBHBIN U XJIOpcepeOpsaHbIi dMeKTpoabl. (Jlekyuu - 2 uaca,
cemunap - 1 uac)

5.2. CranpapTHble  2JIEKTpOJHbIE  MNOTeHUuadbl. OmnpeneneHue  HampaBlICHUs
OKHUCJIMTEIbHO-BOCCTaHOBUTENBHBIX peakuuil. D/IC, DG, koHcTaHTa paBHOBecHd. J(MarpaMMsbl
Jlatumepa u ®@pocra. Ypasuenue HepHcera (TepmoamHamuyeckuii BbiBo). Pacder moreHnuaion
XUMHUYECKHX peakuuil: BnusiHue pH, kommiekcoobpa3zoBaHus, 00pa3oBaHUs MaJOPAaCTBOPUMBIX
coenquHenuil. Jluarpammel "E-pH". Onextponu3 pactBopoB M paciuiaBoB. VMCTOUHMKH TOKa.
['anpBaHMYEeCKHE HIIEMEHTHl. AKKyMYJISATOpbl. ToOIuMBHBIE 3yeMeHThl. (Jlexkyuu - 2 wuaca,
cemunap - 1 uac)

Mooyns 6. Beedenue 6 xumuueckyio KUHEMuKYy.

6.1. Ilpemmer xumuyeckoi KHUHETUKH. COOTHONICHHE KWHETHKH W TEPMOJWHAMHKH.
Cpenssii M UCTHMHHAas CKOPOCTh peakUMHU. 3akoH JAelcTByrommx Macc. Ilopsanok w
MOJIEKYJISIPHOCTh  peakuuu. Kunernueckue ypaBHeHHs. MeTonabl oOIpenereHus MopsaaKa
peakuuu. KoHcranTa ckopoctH. KuHernueckuil BBIBOJ KOHCTAaHTHI paBHoBecHus. KuneTnka
obpatumbIx peakimid. (Jlexyus - 1 uac, cemunap - 2 uaca)

6.2. 3aBHUCHUMOCTb CKOPOCTH peakLuu OT Temreparypsl. Pacnpenenenune Makcema-
bonpiimMana. YpaBHenuwe AppeHunyca. TeopHss aKTHMBHBIX COYAApE€HHH. AKTHBUPOBAHHBIN
Komruiekc. [loHsATHE O MOBEPXHOCTH MOTEHLMAIBHOW SHEPruu, KOOpAMHATE M Mpoduie MyTH
peakiuu. CootHomenue E, u [| H Crepuueckuil gakrop. DHTponus aktupauuu. ClOXHbBIE U
dIIEMEHTAPHbIC PEAKINH, JIUMUTUpYIoLIas craaus. (Jlexyus - 2 uaca, cemunap - 1 uac)

6.3. CkopocTh Tmpolecca W TPHPOJIA PEATHPYIOMUX YACTHIl: PEAKIHH MEXITY
MOJIEKYJIaMH, pajukajiamMu W HoHamu. ['oMo- m rereponurnueckuil pacnaxa. Ilponeccst,

80



npotekaromue mo Syl u Sy2-mexanusmawm. [lapaniensabie npoueccsl. MeToa KOHKYPUPYIOLIHX
peaKIui. [TocnenoBarenbHbIC peaKkuu. [TpoMexxyTOUHBII MPOAYKT. Meron
KBa3UCTAlMOHAPHBIX KOHUeHTpauuil. LlenHeie peakiuu. Karamu3. ['omoreHHsli kaTanus B
ra3oBoil M kujakod (azax. MexaHu3M KHCIOTHOOCHOBHOTO KaTaiu3a. ['ereporeHHbIN KaTaius.
SABnenust copbumu - gecopbumm. V3MEHEHHE SHEpPruu CBS3W MOJIEKYN MPU  COPOIIHH,
nuccormaTuBHas copOius. Peaknum JIsnrmropa-Xunmensyaa u Dnes-Punena. Katanuzatopsl u
WHTUOUTOPBI XUMUYECKUX peakuuii. MexaHu3M M KMHETHKAa PEeakluid B TOMO U TeTEepPOreHHBIX
cucrtemax. OOmme cBeAeHHs O KHHETUKE TBepaodasHbix mnporeccoB. Juddysnonno-
JUMUTHUPYIOIIUECS TMpolecchl. 3apoasimieodpa3zoBanue. (Jlexyus - 2 yaca, cemunap - 2 yaca,
KOHMPOJIbHASL)
4. O0beM y4eOHOH JUCHHILINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4 144
KonraktHas pa6ora (KP): 2 72,4
Jlexruu (JIek) 1 36
[Tpaktuueckue 3anstus (I13) 1 36
CamocrositeibHas padora (CP): 1 36
KoHTakTHas camocTosTenbHas pabora 0.1 0,4
CaMOCTOSITEeIPHOE U3YYCHUE PA3/ICIIOB TUCIIMIUTHHEI ’ 3,2
Buj KOHTpoOJIs: IK3aMeH 1 35,6
Buabl yueOHoii padoThI B 3E B acrp. yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4 108
KonTaktHas padora (KP): 2 54,3
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) 1 27
CamocrositesbHas padora (CP): 1 27
KoHTakTHas camocTosiTenbHas paboTa 01 0,3
CaMOCTOsITeTbHOE H3YUYCHHE Pa3/IeNIOB JUCITUTIITMHBI ’ 2,4
Bupa koHTpOJISI: IK3aMeH 1 26,7

«JIuneitnas anreopa ausi xumukos» (51.B.02)

1. Heab JIMCUMINIMHBI — pa3BUTHE JIOTUYECKOTO aJITOPUTMHUYECKOTO MBIIIJICHHS,
OBJIaJICHUE METOJIaMU MCCIIEJOBAHUS U pEIICHHUs MaTeMaTUYeCKHX 3a/ad, BbIpaboTKa
YMEHHMSI CAMOCTOSITENIHO PACIIUPATh MaTEMaTUUECKHUE 3HAHUSI M MCIIONIb30BaTh CPEACTBA
JUHEWHOU anreOphl VISl pellieHHs TPUKIIAIHBIX 3a/1a4.

2. B pe3yabTaTe M3y4yeHHs TMCHHUIIMHBI 00YUYAIOLIUIiCs 10 MPOorpaMMe crenuajuTeTa
JOJIZKeH:

OO6nanath cIeayrIMMMH KOMIETEHITUSIMH:

— CIIOCOOHOCTBIO HCIIOJIb30BaTh TEOPETUYECKHE OCHOBBI (DYHIAMEHTAIbHBIX pa3/IeNioB
MaTteMaTuku U GU3UKH B Tipodeccronanproi aesteabroctu (OITK-3);

— CIOCOOHOCTBIO MPHUMEHSATh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI NMPHU OOCYXKIECHUU
noxydeHHbIX pe3ynbpraToB ([1K-4).
3namo:

- OCHOBBI JIMHEHHOI anredppl, HEOOXOIMMBIE /ISl PEILICHHs €CTECTBEHHOHAYYHBIX 3a/1a4;
Ymemu:
- TNPUMEHATh METOJbl JMHEWHOW anreOphl, TEOPETUYECKOrO0 U IKCHEPUMEHTAIHHOIO
MCCJIEIOBAHMSI JUIsl pEIICHHs €CTECTBEHHOHAYUHBIX 3a]1a4;
Braoemw:
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- HaBBIKAMHM MPUMEHEHHUSI COBPEMEHHOTO MAaTEMAaTHYE€CKOTO WHCTPYMEHTapusi sl PEIICHUS
€CTECTBEHHOHAYYHBIX 337a4;
- METOAMKON IMOCTPOCHMS aHalM3a W NPUMEHEHUS MaTEeMaTHYECKUX MOJENIEeH ISl OLEHKH
COCTOSIHMS M IIPOTHO3a Pa3BUTHS €CTECTBEHHOHAYYHBIX SIBJICHUN U IIPOLIECCOB.

3. KpaTkoe coaep:kaHue TUCHUTLTAHBI

Mooynw 1. Matpuunoe wucuucieHue. JIMHEHHBIE omepanuyd HajJ  MaTPUIIAMH.
[TpousBenenue marpuu. TpancroHupoBanue matpullpl. OnpeneneHue oOpaTHONW MaTpHubl, e
cBoiictBa M BbluucieHue. Mojenb JleoHTbeBa MHOrooTpacieBoil 3KOHOMHKHU (0OarlaHCOBBIM
aHasm3).

Mooynv 2. CucreMmbl JHMHEHHBIX ypaBHeHHMH. CuUCTeMa JIMHEHHBIX YpPaBHEHUM.
CoBmecTHOCTh M HecoBMecTHOCTh. Teopema Kponekepa-Kanemnu. WccnepoBanue cucrem
JIMHEWHBIX YpaBHECHUH.

Mooynv 3. Bektopuas anreOpa. Bektop. JluHeiiHble omnepanuu HaJl BEKTOPAMU.
CkansipHoe, BEKTOPHOE U CMEIIAHHOE ITPOU3BE/ICHUE BEKTOPOB.

Mooynb 4. DneMeHThl aHATUTHYECKON T'€OMETPUU U TEOPUHU JIMHEUHBIX MPOCTPAHCTB.
[Ipsimas Ha mIockocTH W B mpocTpaHcTBe. [lnockocts B npocTpancTBe. OKpyKHOCTb, 3JUIMIIC,
runepOona, napadona. [lonarue nauHEHOTO TpocTpancTBa. [Ipumepsl. PasmepHocTh U 06asmc
JauHeHoro npoctpancTBa. CoOCTBEHHBIE YHCIa, COOCTBEHHBIC 3HAYCHHUS.

4. O0beM y4eOHOH JUCHUILINHBI

Bunbi yueoHoii padoThl B 3E B akazem.
yacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY ILIAHY 4 144
KonrakTHas pa6ora (KP): 3 108,4
Jlexruu (JIek) 1 36
[Tpaktuueckue 3anstus (I13) 2 72
CamocrositeabHas padora (CP): 1 35,6
KoHTakTHas camocTosTenbHas pabota 0.1 0,6
CaMocToATeIbHOE U3YUYCHHE PA3ACNIOB IUCIUTUIMHBI ’ 3,2
Bua koHTpOJIA: 32a4€T, 324€T C OLICHKOM - -
Buabl yueOHoi1 padoThI B 3E B acrtp. yacax
O0mas TpyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 4 108
KonTaktHas padora (KP): 3 81,3
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) 2 54
CamocrositesbHas padora (CP): 1 26,7
KoHTakTHas camocTosiTenbHas paboTa 01 0,45
CaMocCTOsITeTbHOE N3YUYCHHE PA3/IeNIOB JUCITUTITMHBI ' 2,25
Buja koHTpOJISi: 3a4€T, 3a4€T ¢ OLIEHKOM - -

«CouuajbHO-TIOJUTHYECKAs1 HcTOopus 1 xumukoB» (51.B.03)
1. Henp AUCHUILIMHBI — TPUOOpETEHHE CTYACHTAMH HAy4YHBIX 3HAHWA B 00JIacTU
COLIMAJILHO-TIOJINTUYECKON KHU3HU o011ecTBa yepe3 aHainu3 uctopun Poccun XX-XXI BB.
2. B pe3yabTare u3yueHus AUCHHUILUIMHBI 00y4alOIIUiics MO MporpaMMe crenuaIuTeTa

HOJIKECH:
O6Hal[aTB CJICAYIOIUMHA KOMIICTCHIIUAMMU:

—  CIIOCOOHOCTBIO AHAJIM3UPOBATHL OCHOBHBIC J3Tallbl U 3aKOHOMCPHOCTH HCTOPHYCCKOIO

pa3BuTHs odmiecTBa s popmupoBanus rpaxaanckoi nosuiwn (OK-3);

— TOTOBHOCTBIO MPEACTABISATH MOTYYEHHBIE B UCCIEIOBAHUIX PE3YJbTAThl B BUJIE OTYETOB
Y HAy4YHBIX IMyOJIMKAIUN (CTEHAOBBIX JOKJIAIOB, pedepaTroB u cTaTelt B MEPHOINYECKON

Hay4Ho#t meyarn) (I[1K-7).
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3namo: 00BEKT, MPEeaMET, METObl U (DYHKIMU COIHAIBHO-TIOJUTUYECKONH HCTOPHUH, €€
MECTO B CHCTEME COLHUAJIBHO-TYMAHUTAPHBIX JAWCLMILIMH; OJTallbl PAa3BUTHS COLMAIBHO-
MOJUTUYECKON UCTOPUYECKON HAYKH; MECTO U POJIb MOJUTUKHU B )KU3HU OOIIECTBA, €€ CYLITHOCTb
U (QYHKUMU; XapakTepHble 4YepTbl M OCOOCHHOCTH IOJUTHYECKOW BJIAcTH; OCHOBHbBIE
MOJINTUYECKUE WHCTUTYTHI; CYIIHOCTb M BHUJIBI IOJIMTHUYECKUX IIPOLECCOB M OTHOILICHMI;
HOHATUE NOJIUTUYECKOIO JIUJAEPCTBA; POJib, (PYHKIMH, CUCTEMbI OTOOPA MOJIUTUYECKOM IIUTHI;
CYIIHOCTb M BHUIbl IIOJUTUYECKON KYJIbTYpPbl; OCHOBHBIC THIIBI HJEOJIOTMH; Xapakrep M
0COOEHHOCTH COBPEMEHHOI'O0 MUPOBOI'O MOJIUTHYECKOTO MPOLecca.

Ymemv: mnOoHUMaTh M aHANM3UPOBATh AaKTyaJbHbIE IPOOJIIEMBI COBPEMEHHOIO
IOJIMTUYECKOIO MPOLIECCa; BECTH IUCKYCCUIO, apTYMEHTHUPOBAHO OTCTAUBATH CBOXO IO3ULIMIO 110
3HAYMMBIM COLIMATBHO-TIOJIMTUYECKUM COOBITHUSAM; OPHUEHTUPOBATHCA B CHCTEME COBPEMEHHBIX
MOJIMTUYECKUX TEXHOJIOTMH; HPUMEHATh 3HAHHUS COLMAIBHO-TIOJUTUYECKONM WCTOPHH IS
aHaJIM3a COBPEMEHHBIX MOJIMTHUECKUX (HEHOMEHOB.

Bnaoemw: xateropuaabHO-IIOHATUHHBIM allapaToM COLUAIBHO-TIOJIMTHYECKAs! UCTOPHH;
METOJAaMU  COLMAIBHO-TIONIUTHYECKAs HCTOPHUYECKOTO aHaluM3a OOIIECTBEHHOM IKHU3HH;
HaBBIKAMU TOJIMTHUECKOW KYJIbTYphl JAJS BBIPAOOTKH CHUCTEMHOrO, LIEJIOCTHOIO B3IJIsja Ha
MOJIMTUYECKUE COOBITUS; IPUMEHSTh TEOPETUYECKUE 3HAHUS B CBOEH IPAaKTHUECKOM
JESATEIIBHOCTH.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

Mooy 1. I'ocyoapcmeo u norumuueckas éracme 6 ucmopuu Poccuu (XX-XXI 68).

1.1. Ilpeamer counanpHO-NONUTHYECKON HcTopuun Poccuu.

MecTo conManbHO-NIOIUTUYECKON MUCTOPUM B CHCTEME UCTOPUYECKOro 3HaHus. Moxpenu
IIOHUMAaHUs W  HHTEPOPETALMM  COLMAIBHO-NIOJUTHYECKOro  mpornecca. [loHaruitHO-
KaTeropuaJIbHbIi amnmapar, MeTo/ibl, (YHKIMHA COLUAIBHO-TIOJUTHYECKOW HcTopuu. Tpaguuun
IIOJINTUYECKOTO0 aHaju3a HCTOPUYECKOro IIpolecca B OTEYECTBEHHOM HayKe. XapakTrep M
0COOEHHOCTH MOJIMTHYECKOM KylbTypsl Poccum.

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

[lonartue rocymapctBa u ero ¢ynknuu. @Dopmbl npaBieHHs M T'OCYAapCTBEHHO-
TEPPUTOpPUATIBHOIO  ycTpolicTBa. M3meHeHust ¢(opM @paBiieHUs M TOCYAapCTBEHHO-
TeppUTOpUaNbHOro ycrpoiictsa B ucropuu Poccun XX-XXI BB. Ilpobaemsr ¢popmupoBaHus u
pa3BUTHS NapjaMeHTapu3Ma, MPaBOBOTO rocyAapcTBa M rpakaaHckoro ooduiectBa B Poccuu B
XX-XXI BB.

1.3. OBomouus nonutudeckoro pexxuma Poccun B XX-XXI BB.

IloHsATHE W TUIBI NOJIUTUYECKUX PEKUMOB. TOTaIUTApU3M, aBTOPUTAPU3M, JNEMOKDPATHSL.
CoBpeMeHHbIE TEOPUH JEMOKPATHH.

[Tomutnueckuit  pexum napcko Poccum. Ilomurtnueckne pexkumbel  COBETCKOIO
rocynapcrsa. [lonmntruecknii pexxuM coBpeMeHHoM Poccun.

Mooyne 2. OcnosHule coyuanvho-noaumuueckue npoyeccol 8 ucmopuu Poccuu XX-XXI 6s.
U ux cybvexmeoi.

2.1.neonoruu u napTuu B connanpHo-nonutnyecko ncropun Pocenn XX-XXI BB.

Hcropus craHoBieHHs napTuil U napTuitHoW cucteMbl B Poccun. IlaptmitHas cucrema
coBpeMeHHOM Poccun.

XapakTepUCTUKN OCHOBHBIX MJICOJIOTMYECKUX TEUYEHUN COBPEMEHHOCTH U UX OTPAKEHUE B
ucropun Poccun XX-XXI BB .

2.2.PeBomonnu u pepopmbl B HoBelel ucropuu Poccun.

PeBomtoniust 1 pepopMbl: MOHATHE U CYIIHOCTb. PEBOIOIMM B POCCUHCKOM MCTOPUU U UX
nocnenctus. Pepopmbr XX Beka. IlpoOGnemsr MopepHm3anuu coBpeMmeHHOW Poccum.
PecdhopmupoBaHre COBpEMEHHOTO POCCHIICKOT0 O0IIECTBa: MPOOIEMBbI U IEPCTIEKTUBEI.

2.3.XapakTepucTrKa COIUATbHO-KIACCOBOW CTPYKTYPBI POCCUMCKOTO OOIIECTRA.

[loHsATHE COLMAIBHO-KIIACCOBOM CTPYKTYPBI: COCIOBHS, KJIACCHI, COLMAIBHBIC TIPYIIIBL.
Tpancdopmanus coruamIbHO-KIACCOBOM CTPYKTYPhI 00IIECTBa HA Pa3IMYHBIX dTamax HUCTOPUU
Poccun.
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Mooynv 3. Hayuonanonuvie omnowenus 6 Poccuu XX-XXI 66. Buewnsas nonumuka Poccuu

6 Hogeluel UCOPUU.

3.1. HarmoHnanmpHbBIE OTHONIEHUS U HaMOHAIbHa monutuka Poccrum XX-XXI BB.

OcobenHoctu (l)OpMI/IpOBaHI/IH Poccun xak  MHOrOHAaIMOHAJILHOTO

roCy/1apcTBa;

XapaKTEepUCTHKA €€ HAllMOHAJIBHOIO cocTaBa. HallmoHaabHO-rocy1apCTBEHHOE CTPOUTEILCTBO B
Poccuu: ot umnepuu k deaepanui. ITHONOIUTHUECKHE IPOLIECCH B coBpeMeHHoi Poccum.

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

HanuonanpHble MHTEpECHl U BHEIIHSS NMOJWTUKA. BHemHss nonmuruka Poccun B Havane
XX Beka. MupoBble BOMHBI U U3MEHEHMS B CUCTEME MEKIYHApPOJIHBIX OTHOLICHWN. BHeIHs
nosutuku Poccun Ha coBpemenHOM Tane. MecTto u ponb Poccun B COBpeMEHHOM MuUpE.

4. O0beM y4eOHOH JUCHHILINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y1eOHOMY IIAHY 2 72
KonraktHas pa6ora (KP): 1 36,2
Jlexruu (JIek) 1 36
[Tpaktuueckue 3anstus (I13) - -
CamocrositeibHas padora (CP): 1 35,8
KoHTakTHas camocTosTenbHas pabora 0.1 0,2
CaMOCTOSITEeIPHOE U3YYCHUE PA3/ICIIOB TUCIIMIUTHHEI ’ 3,4
Bua KoHTpOJIA: 32a4€T - -
Buabl yueOHoii padoThI B 3E B acrp. yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2 54
Konrakthas pa6ora (KP): 1 27,15
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) - -
CamocrositeabHas padora (CP): 1 26,85
KonTakTHas camocTosTensHas paboTa 01 0,15
CaMOoCTOATEIbHOE N3YUYEHHE Pa3esIOB JUCIUIIINHBI ’ 2,55
Bupa koHTpoJsi: 3a4ér - -

«Teopusi BeposiTHOCTEl 1 MaTeMaTH4YecKas craTucTuka B xumumn» (51.B.04)

1. Heab aucuMMIMHBI — (QOPMHUPOBAHUE MaTEMaTHMYECKOW KyJIbTYpbl CTYICHTOB, —
(dyHIaMeHTallbHas TOATOTOBKA CTYAEGHTOB B 00JIaCTH TEOPUM BEPOSTHOCTEH U
MaTeMaTHYeCKOM CTAaTUCTUKH, — OBJIAJIEHUE COBPEMEHHBIM ammapaToM o00paboTKH

CTaTHCTUYECKMX JAHHBIX JUIS JAJbHEWIIEro HCHOJNB30BaHHUSA B JPYTHX 00JacTsaxX
MaTeMaTUYECKOr0 3HAHUS U JUCIMIUIMHAX €CTECTBCHHOHAYYHOTO COJICPIKaAHUSI.
2. B pe3yabTare n3y4eHHs! AUCHUTIINHBI 00YUYAIOIMIMIICS 1O MPOrpaMMe CHeUaJInTeTa
JOJIZKEH:
OO6nanare cuenyoNMI KOMIIETCHIIUSIMH:
— CIOCOOHOCTBIO HCIIOJIb30BAaTh TEOPETHUSCKHE OCHOBBI (DYHIAMEHTAIBHBIX Pa3/elioB
MaTeMaTuKu 1 GU3UKH B ipodeccronanbroi aestenbroctu (OITK-3);
— CIOCOOHOCTBIO TMPHMEHSITh OCHOBHBIC €CTECTBEHHOHAYUYHBIC 3aKOHBI MPU OOCYKICHUH
nosydeHHbIX pe3ynbraToB ([1K-4).
3nams.
- OCHOBHBIC TIOHSATHS, OIPEACICHUS M CBOMCTBA OOBEKTOB TEOPHU BEPOSTHOCTEH W
MaTeMaTU4eCKOW CTATHCTHKH, (OPMYJHUPOBKH W JIOKAa3aTEIbCTBA YTBEPKICHHW, METOABI HX
JIOKa3aTeIbCTBA, BO3MOXHBIC c(hepbl HMX CBSI3M M MNPWIOKEHHs B JIPYrUX O00IacTsIX
MaTeMaTUYeCKOr0 3HAHUS M AUCIHMIUIMHAX MPO(HECCHOHAIFHOTO UKJIA.
Ymems:
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- pemaThb 3a/1a4y TEOPUU BEPOATHOCTEH, yMETh IPUMEHSThH MOJyYeHHbIE HAaBBIKH ISl 00pabOTKH
CTAaTHUCTUYECKUX JAHHBIX B JPYTHX OOJACTAX MaTeMaTU4YeCKOro 3HaHHWA, IUCIUILUIMHAX
po¢eCCHOHATBLHOTO IMKJIA ¥ HAyYHO-UCCIIeI0BaTEIbCKON padoTe.

Braoemy:

- HaBBIKAMH HAXOXKJICHHS BEPOSITHOCTH CIyYalHOTO COOBITHS, METOAAM HAXOXICHUS TOUCUHBIX
Y MHTEPBAJIbHBIX OIICHOK IMapaMeTPOB pacIpe/iesieHus, METOJJOM HauOOJBIIEro MPaBaonoa00us,
HaBbIKaMU MPOBEPKHU CTATUCTUYECKUX THIIOTES.

3. Kpartkoe cogep:xaHue TUCUHMILIHHBI

Mooynw 1. Teopus eepoamuocmeti. CiyuatiHvle 8eIUYUHBL U UX 3AKOHbL PACNPEOeeHUS..

[Ipeamer teopum BepositTHOcTed. CiywaiiHbie coObITHs. [IpOTHBOMOJIOXKHBIE COOBITHS.
HesaBucumbie coObiTus. OTHoOcHTenbHas dacTora. Kiaccmueckoe ¥ TeOMETPUYECKOe
onpeziefiecHue BEPOSITHOCTU. DIJIEMEHTapHas TeOopHusl BeposiTHOCTEH. MeToabl BBIYHUCICHUS
BeposiTHOCTeH. IIpocTpaHcTBO  smeMeHTapHBIX  coObiTuil.  Kilaccmueckoe — ompenenenue
BEpPOATHOCTH.  Anredpa  cOOBITUH: TeopeMbl O  BEPOATHOCTH CYMMbl  COOBITHH,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yOIIUX
MOJIHYIO TPYNIy. AKCHOMaTHYECKOe OrpeaeneHrne BepoaTHOCTH. CTaTUCTUUECKOE ONpeesieHue
BEPOATHOCTH. YCIIOBHAsl BEPOSATHOCTh. TeopeMbl O BEPOATHOCTU IMPOU3BENEHUS 3aBUCHMBIX U
He3aBUCUMBIX coObITH. [lonHas BepostHOCTh. [loBTOpHBIE HcnbiTanus. Popmyna bepHymiu.
JloxanbHas 1 uHTETrpanbHas Teopembl Myaspa-Jlannaca. @opmyia Ilyaccona.

[Tonstue ciy4aitHOW BenMUYUHBL. J[MCKpETHBIE W HENPEPHIBHBIC CIyYailHbIe BEIWYHHBI.
3aKOH pacrpeeieHus CiydaiiHol BenmnunHbl. QYHKIHS pacrpeiesieHus, €e CBOWCTBA, Trpaduk.
[In0THOCTD pacmpeselieHus HENPEepbIBHOW CIy4ailHOW BETUYMHBI (TUIOTHOCTH BEPOSTHOCTH).
@opmyna Ui BEPOSTHOCTH IIONAJAHMSI HENPEPHIBHOM CIy4allHOM BEJIIMYMHBI B JIAHHBIA
WHTEPBAaJl, BBIPAKEHHBIM 4Yepe3 MIOTHOCTh BEPOSTHOCTH, F€OMETPUUYECKUN CMBICT (HDOPMYIIBL.
bunomunanbHoe pacnpeneneHue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE pacHpe/esieHue,
HOpMAaJIbHOE paclipe/iesieHNe, SKCIIOHEHIIMATLHOE paclpeiesieHue.

Mooyns 2 Mamemamuueckas cmamucmuka.

[Ipenmer MaremaTuueckod crtatucTukd. (OCHOBHBIE 3aJauyd  MaTEeMaTHYECKOMN
cTaTUCTUKU. BbiOopounslii meroxa. Craructuueckoe onucanue. Bruioopku. ['mcrorpamma u
noJauroH vactor. Cratuctuyeckas (dMmMpuyeckas) (yHKIMsS pacnpeneieHus. BeiOopouHble
XapaKTepUCTUKU M ux pacnpeneneHus. CocrostenbHble, 3(Q(QEKTUBHbIE CMELIEHHbIE U
HECMEILEHHbIE OLEHKM NapaMeTpoB. CTaTHUCTUYECKOE CpEHEEe, CTATUCTUYECKass AUCIEPCHUS U
CTaTHUCTUYECKOE CpPEe/IHEE KBAAPATUUHOE KAaK TOUEYHbIE OLICHKU HEU3BECTHBIX: MaTEMaTHUYECKOIO
OKHUJaHMs, JUCIIEPCUH, CPEIHEr0 KBAaJPAaTUYHOIO OTKJIIOHEHMS. JlOBEpUTENbHBIE MHTEPBAIBLI U
MHTEPBAJIbHbIE OLEHKU. JlOBEpUTENIbHBIE OLIEHKHM HEU3BECTHOM BEPOSTHOCTU MO OOJBIIMM
BbIOOpKaM. JloBepuTeNbHas OllEHKa MaTeMaTHYEeCKOI0 OKUAAHUS ITPU HEU3BECTHOM JAHUCHIEPCUM.
JloBepuTenbHas OIEHKAa CpPEAHEr0 KBAJApPAaTUYHOIO OTKJIOHEHHS. TOuHble BBHIOOPOYHBIE
pactipenenenus: CtbrofeHTa (t- pacnpenenenue), ®dumepa-Cruenexopa (F-pacnpenenenue),
[Tupcona (y2-pacnpenenenue). [IpoBepka cTaTucTUYECKUX TUIIOTE3. MaTeMaTudecKkue MeTOIbl
IIPOBEPKU CTATUCTUYECKUX TUIIOTE3. DIEMEHTBI TEOPUH KOPPEISALUH.

4. O0beM y4eOHOH JUCHHILINHBI

Buabi yueoHoi padoThl B 3E B axazem.
yacax

O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 3 108
KonrakThas pa6ora (KP): 15 54,4
Jlexrum (JIek) 1 36
[Tpaktnueckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 0,5 18
KoHTakTHas camocTosiTenbHas paboTa 02 0,2
CaMOCTOSITETbHOE U3YYEHUE PA3ICJIOB TUCIIUIIIINHBI ’ 7,0

Bua koHTpoOJIS: IK3. 1 35,6
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Buabl yueOHoi1 padoThI B 3E B acrtp. yacax

OO0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IJIaHY 3 81
KonraktHas pa6ora (KP): 15 40,8
Jlexuun (Jlek) 1 27
ITpaxtrueckue 3ansatus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 0,5 13,5
KonrtakTHas camocrosTenbHas pabora 02 0,15
CaMoCTOsTEeIbHOE H3YUCHHE PA3/ICIIOB UCITUILIHHBI ' 5,40
Buja koHTpoOJIsi: 3K3. 1 26,7

«Teopus rpynn B xumun» (51.B.05)

1. Heap aMCUMNIMHBI — 3aJ0KUTh (QYHIAMEHT s OCBOGHHUS psila XUMHUYECKUX
COBPEMEHHBIX JUCIHIUINH, COPMHUPOBATH MPOYHBIC 3HAHHUS 110 OCHOBAM TEOPHH TPYIII
U BBIpaOOTaTh HABBIKK K PEHICHUIO KOHKPETHBIX 3a7[ad M0 TEOPUU IPYIII

2. B pe3yabraTe H3y4YeHHs TMCHHUILIMHBI 00YUYaIOLIUIiCS 10 MpPOorpaMMe crenHaJuTeTa
JTOJIKeH:
OO6nanath cneAyrOIMMUMH KOMIETEHIIUSAMHU:

— CIOCOOHOCTBIO HCIIONIB30BATh TEOPETHUECKHE OCHOBBI (DYHJaMEHTAIbHBIX pPa3/esioB
MaTteMaTUKu 1 GU3UKH B Tipodeccronanproi aesteabroctu (OITK-3);

— CIIOCOOHOCTBIO NMPHMEHSTh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI MPU OOCYXKICHUH
noJyueHHbIX pe3yinbraToB ([1K-4).

B PE3YIbTAaTC U3YUCHUS JUCHUIIIINHBI 06yqa10m1/n710;1 JOJDKCH:

3namo:

OCHOBHBIE TEOPEMBI TEOPUH I'PYIIIL;
MOHSTHE FPYMIbI U HOATPYIIIIbI;

HOHATHE U30MOphU3Ma U TOMOMOP(hU3Ma TPYIIIBI;
MOHATUE HOPMAJIBHOTO JENUTENs U (PaKTOprpyIIIbI;
MIOHATHE MTPEACTABICHUS TPYIIIIBL;

KJIACCU(UKALIMIO TOYEUHBIX TPYII U UX MPEICTABICHUS;
MOHATHUE TPyl U anreOps! Jlu;

MMeTh 0a30BbIC 3HAHUS B 00JIACTH METOJIOB TEOPHUH TPYIII, HEOOXOAUMBIE JIJISl YCTICITHOTO
M3YYCHUS] XUMUYECKHUX AUCIUIUINH, PEIIeHHUs 3a]a4, BO3HUKAIOIINX B MpodeccrnoHalbHON

chepe.

Ymemes:

MIPOBEPSATH SIBJSETCS JIM HEMYCTOE MHOXECTBO C 3a/laHHOM Ha HeM OMHapHOU omnepanuein
TPYIIION;

BBIUUCIIATH MOPSA0K KOHEYHOM TPYIIIBI U MOPSAIOK JIF0OOT0 €€ 31EMEHTa;

ONMCBIBATH CTPOEHUE MTOATPYII KOHEYHON UKINYECKOHN TPYIIIILL,

OIMCBIBATH CTPOECHUE CUMMETPUYECKOU IPYIIIIBL;

packiaibIBaTh KOHEYHYIO TPYIIY B 00beIUHEHNE HETIEPECEKAIOIINXCS CMEXHBIX KJIaCCOB MO
MIOATPYIIIIE;

BBIYUCIITH MOPSAIOK POU3BEACHNS KOHEUHBIX ITOATPYII TPYIIIHI;

IIPOBEPSTH, SBIAETCS JIU IOArPYIIIa HOPMAJIbHOM B TPYIIIIE;

CTPOUTH (PaKTOP-TPYIITY TPYIIIBI 10 HEKOTOPOH €€ HOpMaIbHOW MOATPYIIIIE;

BBIYUCIIATH XapaKTEePhl HEIPUBOIUMBIX IIPEICTAaBICHUN TOUEYHBIX IPYIIIL.

Baaoemus:

TCOPCTUKO-MHOKCCTBCHHBIMH MCTOAAMHU UCCJICIOBAHUS I'PYIIIL;

86




— MCTOAaMHU TCOPUU MMPCACTABIICHUA I'PYIII.

3. Kpartkoe cogep:xaHue TUCHMILIHHBI
Mooynw 1. Ocnognble nonamus meopuu epynn u JTuHeliHbvle npeoCmasieHus.
1. BsaumocBs3b TeopuM rpynn u XxuMuu. [loHsTHE TPYIITIBL.
2. I'pynoer cummerpun. Ilpumepst rpynmn. Teopembl O €IMHCTBEHHOCTH €AMHUYHOTO H
oOpatHoro sneMeHToB. [loarpymnimsi.
3. Mzomopdusm rpymnn. Koneunsie u Oeckoneunsie rpynnsl. [lopsmok rpynmsl. CaBur mo
rpymnme.
4. Tlopsaok u nepuof (UUKI) 3yeMeHTa. Lluknnueckne rpymnsl.
5. I'pynna nepecranoBok. [Ipumep rpymnmna mepecTaHOBOK TpeX 3JIEMEHTOB Kak rpymmna
CUMMETPHUU PABHOCTOPOHHETO TPEYrOJIbHHKA.
6. Teopema Konu. Tabnuma yMHOKEHHS.
7. JleBple m mpaBble cMexHble Kiacchl. Teopema Jlarpawika. I[lpumepbl g Tpymnibl
MEPECTAaHOBOK TPEX IIEMEHTOB.
8. ConpspKeHHbIE IEMEHTHI U COTIPSKEHHBIE KITACCHI.
9. CamoconpspbkeHHass MOArpymnna (MHBaApUAaHTHAS MOITPYINA, HOPMAIbHBIA JETUTENb).
IIpoctele rpynmsl.
10. ®akrop-npoctpanctBo U dakrop-rpynma. [Ipumepsl mnoctpoeHus: (HakTop-rpymnibl.
LleHTp rpymnmsl.
11. T'omomopdusm rpynmn. SAapo u o6pa3 romomopdpuzmMa. InumMophusm.
12. CgoiictBa romomop¢u3mMoB. EcrecTBeHHbI romoMopdu3m. ['pyrmima aBTOMOpPHU3MOB.
13. Toueunsle rpymmbl - KoHeuHble noArpymnmnsl rpynnsl O(3). Knaccuduxamus ToueyHbIx
TPYIIIL
14. JIuneitnoe npenctasienue rpymnmnsl. [I[pumeps! npeacTaBieHuit A TOYSYHBIX TPYIII.
15. DxBuBaNeHTHBIE IPEACTaBIeHU. TOYHOE IpEICTaBICHUE.
16. YHuTapHoe  mpeicCTaBlieHHWE,  CYIIECTBOBAHHWE  HKBHUBAJIEHTHOTO  YHUTApHOTO
IIPE/ICTaBIICHHUS.
17. XapakTep mnpencTaBiICHMs, XapaKTep SKBHUBAICHTHBIX MPEACTABICHUN M XapakTep
COIPSDKEHHOTO KJ1acca.
18. HenpuBogumble NpeIcTaBIeHUs U BIIOJIHE HEPUBOAUMBIE IPECTABICHHUS.
19. JIemmsr Ulypa. HenpuBoanMele ipeacTaBieHns abeIeBhIX TPYIII.
20. CooTHOIIEHNUS OPTOTOHAILHOCTH JIJIsl MATPUYHBIX AJIEMEHTOB IPE/ICTaBICHUS.
21. CooTHOIIEHHE OPTOTOHALHOCTH IS XapaKTepOB HEMPUBOAUMBIX TTPEICTABICHHH.
22. OHO3HAYHOCTb PA3JI0KEHUSI TPUBOAMMOTO MPEJICTABICHHS HA HETIPUBOUMBIE.
23. PerynmsapHoe  mpexncraBnenue. CoorHomieHuss — bepHcaiima.  Uwcimo  pasiMyHBIX
HEMPUBOJIUMBIX MTPEJICTABICHUM.
24. TloctpoeHne TabIHII XapaKTEPOB HENPUBOAUMBIX MPEICTABICHUH TSI TOYSUHBIX TPYIIIL.
25. Komno3unus npeacTaBieHuil rpymibl.
26. [TpumeHeHne Teopun TPYII s KIIacCH(PHUKAINY HOPMAJIbHBIX KOJICOAHUH MOJICKYIIBI.
27. I'pyninsl JIn. OOmue cBoiictBa rpynn Jlu.
28. [lonsarue anredpsr JIn. 'eHepaTopsl rpynmbl. DKCIOHEHIIMATHLHOE OTOOpaKEeHHUE.
29. OnepatopHas ¢popma reHepatopoB rpynimsl Jlu. [Ipeacrasnenus rpynn Jlu.
30. HempuBoaMMbIE TIPENCTAaBICHHUST TPYMIBI TPEeXMEPHbIX BpameHuid. CIUHOpPHBIE H
TEH30pHbIE MPE/ICTABICHUS.
4. O0beM y4eOHOI TUCUHMIIIIMHBI
Buapi yueoHoi padoThl B 3E B axazewm.
yacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 3 108
KonrTaktHas padora (KP): 1 36,2
Jlexruu (JIek) 0,5 18
[Ipaktuueckue 3ansrus (I113) 0,5 18
CamocrositesbHas padora (CP): 2 71,8
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KoHnTtakTHas camocTosTenbHas pabora 05 0,3
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCHUIIIMHbI ' 17,6
Bua koHTpoJIs: 3a4éT - -
Buabl yueOHoii padoThI B 3E B actp. yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 3 81
Kounrakthas pa6ora (KP): 1 27,15
Jlexmm (Jlek) 0,5 13,5
[Tpaktaeckue 3anrstust (I13) 0,5 13,5
CamocrositesibHas padora (CP): 2 67,35
KonrtakTHas camocrosTenbHas pabora 05 0,15
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB UCITUTLIHHBI ' 13,2
Bua koHTpoJs: 3a4éT - -

«HpopManoOHHBbIE TEXHOJIOTHMU B HAYYHOI JeSITeIbHOCTH CIEHAJIUCTOB-XUMHUKOB)»
(51.B.06)

1. Heap AMCHMIUIMHBI — TIOATOTOBKA CTYIACHTOB B 00JacT HH(POPMAIMOHHOTO
COIIPOBOKICHUS HAYYHOW JAEATENbHOCTH, IPHBUTHE HABBIKOB CAMOCTOSTEIILHOTO TIOMCKA
XUMHUYECKON MH(POPMAIUH B PA3TUYHBIX HCTOUHUKAX.

2. B pesynbraTe M3ydeHUs NUCHHUILIMHBI OO0YYAIOUIMICS MO MporpamMMme CHemraauTeTa
JTOJIKEH:

OO6nanate caeAyOmMUMI KOMIIETEHIIUSAMH:

- CHOCOOHOCTBIO  pemiath 3afaud  NPOPECCHOHANBHOW  JIEATENIBHOCTH HA  OCHOBE
MH(OPMaLMOHHON U OuOIMorpa@uueckod KynbTypbl C NIPUMEHEHHEM HH(OPMALMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJOTMM M BBIYMCIUTENBHBIX CPEICTB C YYETOM OCHOBHBIX
TpeboBanuii nudopMmarronHoi 6e3onacuoctu (OIMK-4);

- cIOCOOHOCTBIO K TIOUCKY, 00paboTKe, aHaIU3y Hay4HOH nHpopManuu U GopMyIUPOBKE HA UX
OCHOBE BBIBOJIOB 1 ipeioxkenuit (OITK-5);

- BJAJEHUEM COBPEMEHHBIMH KOMIBIOTEPHBIMH TEXHOJOTMSMU TpU  IUIAHUPOBAHUU
UCCJIEIOBAaHUM, TOJYy4YeHUHM U O00paboTKe pe3yabTaTOB HAy4YHBIX SKCIIEPUMEHTOB, cOOpe,
00paboTKe, XpaHeHHUH, IPEACTABICHHN 1 niepeaade HayqHoi nHpopmanuu (ITK-6);

- TOTOBHOCTBIO TIPEJICTABIIATH IMOJyYCHHBIE B HMCCICJOBAHUSAX PE3yAbTAThl B BUJIE OTYETOB U
HaYYHbIX MyOJuKaluil (CTEHIOBBIX J0KJIaI0B, peepaToB U cTaTeil B NepUOIUYECKO HaydyHOH
neuarn) (ITK-7).

3Hamy:

- OCHOBHBIE COCTaBJISIOLIME HWH(GOPMAIMOHHOTO O00ECleYeHusl IMpolecca COMPOBOKACHUS
HAYYHOH JIeATETbHOCTH, TOHATHUS H TEPMUHBL;

- OCHOBHBIE OT€UECTBEHHBIE U 3apyO0eKHbIE HCTOYHUKU MPOGMIbHON HHPOpMALIUH;

- oO0uIMe NPUHIUIBI OTyYyeHus, 00padOTKHU U aHAIM3a HAYYHON MH(pOpMaIuy;

ymemy:

- BBIJCIATH KOHKPETHBIE WH(POPMAIMOHHEIE TEXHOJIOTHUH,

UH(POPMALIMOHHOTO 00ecreueH s pa3IMYHbIX HAyYHBIX OTPEOHOCTEH;

- HaXOIUTh NPOPHIBHYIO HHPOPMAIMI0 B Pa3IMYHBIX OTCUYECTBEHHBIX U 3apyOeKHBIX

UH(POPMALIMOHHBIX MacCUBax;

- 00pabaThIBaTh U aHATM3UPOBATH JAHHBIC C IIEJTBIO BBISIBICHUS peIeBaHTHON HH(pOpMaIuy,
enaoems:

- 3HAHWSIMH O COBPEMEHHBIX aBTOMATH3MPOBAHHBIX HH(OPMAIMOHHO-TIOMCKOBBIX CHCTEMAax

(AUIIC), ux BOZMOXKHOCTSIX, CIIOCO0aX B3aMMOACHCTBHSI C HUMM;

- TPaKTUYECKHUMH HaBBIKAMH HWH(POPMAIMOHHOTO TOMCKAa C TOMOIIBIO  TEXHOJOTHH

TEJIEKOMMYHHUKAIIMOHHOTO 10CTyNa U MIHTepHEeT-TeXHOIOTHii;

- OCHOBHBIMH TTOJIXOJAaMH{ JJIsi aHaJKM3a MOJYYEHHOW JaHHBIX W HCIIOJB30BAaHUS MX B CBOECH

npodecCHOHATBLHOM 1eATETbHOCTH.

HEOOXOIUMBIE IS
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3. KpaTkoe coaepkanue Q11 CHUNIIHHBI

Mooynw 1. Beeoenue

Hayuno-rexauueckast uadopmanus (mpumepsl HTU), knaccudpukanus ncrounnkos HTU
— TEepBHUYHBIEC (CTAaThU, MATEHTHI, IPYrUe BUIbI MOJHOTEKCTOBBIX MYyOJIMKAIMil) 1 BTOpPUYHBIE
(pedepaTuBHBIC 0a3bl JAHHBIX, peepaTUBHBIC KYpPHAIIbI, CIIPABOYHHUKH).

Mooy 2. YUmo maxoe STN International. bubnuozpagpuueckue 6azvi dannvix

Oo6mme cBenenus o 6azax manubeix (BJ]) B pexume online B BJ[ STNInternational.
Knaccudukanmust BJI. OcHoBHbIe KOMaHIbl s3bika Messenger. Jlormyeckue oOmepaTopsl.
CuMBOIIBI yceueHHs W  TO3UIMOHHBIE omeparopbl. Kpurtepuu BbiOOpa peneBantHOi B/
AJropuT™ npoBeacHus morcka B oudmuorpadpuueckux bJI. [Tonsrtue 06 nnaekcax. Basic Index.
Crernmansuble uHAeKCh. YueOnsie bJI — Learning Chemical Abstracts (LCA), Learning
Registry (LReg), Learning CASReact — LCASReact.

Mooyne 3. Bubauoepaghuueckas 5] Chemical Abstracts

O6mre npezacrasienus o oudmuorpaduueckoit bJI Chemical Abstracts (CA). IleuaTHoe
uznanue CA. Dnexrponnsie B/ CA on CD (offline), B/ CA, HCA, ZCA, CAPIlus, ZCAPlus,
HCAPIus uepes STN (online). Bo3aMoKHOCTh IOMCKA 10 IUTHPOBAHHIO. PermcTpanuoHHbIE
Homepa CAS (CAS RNs). KiroueBble cioBa M KOHTPOJIMpYEMblE TEpMHUHBI. Pomum u ux
MPUMEHEHUE.

Mooynv 4. Cmpykmypno-xumuueckue b/ . B/] Registry

CrpykrypHo-xumuueckoil ¢aitn Registry. BJ] Registry kak eaunsiii (HopMylbHBII
ykazarenb K BJ[ CA Ilpumep 3amucu B BJ] Registry. Ilouck mo mnoiHoMy XUMHYECKOMY
Ha3BaHUi0. OcobeHHocTH cucTemarnyeckoil HomeHkiIaTypbl Chemical Abstracts Service. [Touck
o MOJEKyJsipHOU (opmyne (mopsimok Xwiuta), ¢parMeHTaM XHMHYECKOTO HasBaHus, Ring
System.

Mooy 5. Peoakmop STN Express 01151 cmpyKmypHO20 NOUCKA

Crpykrypusiit ouck B B/ STN. I'paduueckuit uatepdeiic STN Express-8. [Tocrpoenue
U NpOBEpKa CTPYKTYpHBIX 3ampocoB. IIpencraBinenune tayromepoB. OCHOBHBIE BHJIbI [TOMCKOB.
Peakunonnas b/l CASREACT (mapping, marking)

Mooynw 6. [lamenmnas ungpopmayus ¢ STN International u unvix ucmounurxax HTH.

ITarentsr kak mnepsoucrounukn HTH. Ilpouenypa nareHTtoBaHus —  3asBKa,
nyOnukanus, nateHT. Bpems neiictBus nmatenTa. IIpaBoBoil craTyc mareHta. MexayHapoaHast
kiaccuukanus uzooperenuid. [larenTHOE cemeiicTBo.

JIOCTY K TTOJTHBIM TEKCTaM MaTEHTOB (OTKPBITBHINA JOCTY).

EBponeiickoe mnarentHoe BegoMcTBo. IlatenTtHoe BemomctBo CIHA. IlatenTHOE
BegoMcTBO Smonun. IlatenTHoe BeqomcTBo Poccun — Pocmatenr.

[TaTeHTHBIE pecypChl ¢ TUIIEH3UOHHBIM BHIOM JOCTYIIA!

IMatentusie B/l B STN International.

IMarentnas BJ] Questel Orbit.

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

[ToHsiTHE O TOMYNAPHBIX CTPYKTYPHO-XUMHUYECKHX MOMCKOBBIX cucrtemax SciFinder,
Reaxys — mH(popMalmoHHOE HANOJHEHUE, YacToTa OOHOBJIEHHS, OCOOEHHOCTH HHTepdeiica.
baza mannbIx Hay4dHOTO IUTHpoBanus SciSearch (STN International), Web of Science (Web of
Knowledge). Ummnakr-dakrops! xypHanoB, Xupir uuaekc (h index). OcobeHHOCTH MOUCKA TI0
[IUTUPOBAHUIO B PA3IMYHBIX HHPOPMAIIMOHHBIX pecypcax.

Mooy 8. 3axnouenue

HcTouHnky MOTHOTEKCTOBOM HH(POPMAIUH JIJIsI XKMUKOB U XUMUKOB-TEXHOJIOTOB.

B03MOXHOCTE TOJTHOTEKCTOBOIO NOMCKa Ha caiTax uznarenscTB. UYto Takoe ISSN
JKYpPHAJIOB.

Karanoru BEH PAH u BUHUTU PAH B wuntepner. Ilouck  myOnukaumii c
ucnonb3oBanueM Google Scholar. ITouck craTeil U3 Hay4HBIX *KYPHAJIOB C HCHOJIb30BaHUEM
cuctemsl CrossRef (DOI).

4. O0beM y4eOHOH JUCHUIINHBI
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Buabl yueoHoli padoThl B 3E B akajem.
yacax
O0mas TpyA0eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY IIAHY 4 144
Konrakthas pa6ora (KP): 1,5 54,2
Jlexmm (Jlek) 1 36
[TpakTaeckue 3arstust (I13) 0,5 18
CamocrositesibHas padora (CP): 2,5 89,8
KoHTtakTHas camocTosTenbHas pabota 1 0,4
CaMocTOsITeIbHOE U3YUYECHUE PA3/IeNIOB TUCIIUIUIMHEI 35,6
Bua KOHTPOJISA: 32a4€T ¢ OLEHKOM - -
Buabl yueOHoii padoThI B 3E B actp. yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4 108
KonTaktHas padora (KP): 15 40,65
Jlexmn (Jlek) 1 27
[Tpaktuyeckue 3anstus (I13) 0,5 13,5
CamocrositesbHasi padora (CP): 2,5 67,35
KonrtakTHas camocTosiTenbHas pabora 1 0,3
CaMOCTOSITeIhHOE H3YYCHUE PA3JICIIOB TUCIUILTHHBI 26,7
Buja KOHTpPOJIsi: 324€T ¢ OLEHKOM - -

«Xumuueckas kuneruka» (b1.B.07)

1. Heab AUMCOMIUVIMHBI — OBJIAJCTh 3HAHUAMH 00 OCHOBHBIX KHHETHYECKHX
3aKOHOMEPHOCTSIX MPOTEKAaHHs XMMHUYECKUX MPOLECCOB, MYTAX BBISBICHUS METOJIOB,
MO3BOJISIOIINX YCTAHABJIMBATH TMPHPONY CKOPOCTH-ONPENCISIONEH CTaAud | JenaTh
BBIBOJIBI O BO3MO)KHOM MEXaHH3ME PEaKIUH, IOHUMATh POJIb KaTalinu3a [l XUMUYEeCKOU
TCXHOJIOTHUH.

2. B pe3yabTare n3y4eHHs: AUCHUNIMHBI 00Y4YAIOMIMIics M0 IPOrpaMMe CHelaJuTeTa
JOJIZKEH:

Ob6nanath caeyromUMI KOMIETEHIUSAMU:

—  CIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIUICHUIO, aHaIu3y, cuHTe3y (OK-1);

—  CHOCOOHOCTBIO BOCIIPMHHWMATh, pa3BUBATb M HCIIOJIB30BATH TCOPECTHYCCKHUEC OCHOBLI
TPAAUIUOHHBIX M HOBBIX PasacjioB XWMMHU HpPU PCIICHHUU HpO(l)eCCI/IOHaJ'II)HBIX 3aaa4
(OIIK-1);

— BJIaJACHHUEM CHUCTEMOH q)YHHaMCHTaJ'[BHBIX XUMHUYECKUX TOHSITHH U METOAOJOTNYCCKUX
aCIeKTOB XUMHH, popMamu U MeTogaMu HaydHoro rno3Hanus (I1K-3).

3nams:
OCHOBHBIE KHHETHYECKNE 3aKOHOMEPHOCTH ITPOTEKAHUSI XMMUUECKUX PEAKLIN;
TEOPUM XUMHUYECKONM KUHETUKH, IIyTH TEOPETUYECKOIO pacyera CKOPOCTEH XWMHUYECKHX
peakuuii ¥ OrpaHUYeHUs B IPUMEHUMOCTH PACUETHBIX METO/I0B;
OCHOBBI T€OpUH (POTOXMMHUYECKUX U LIETHBIX PEaKIMid, peakifii B pacTBOpPax. 0COOEHHOCTH
UX CTAUIHOIO NIPOTEKAHUS U YCIOBUS OCYIIECTBIICHNUS;
OCHOBHBIE 4YE€pTBl TOMOI€HHOTO M T€TEPOr€HHOI0 Karajin3a, IPUYUHBl YCKOPEHUS
XUMHYECKOTO Ipoliecca B IPUCYTCTBUH KaTaJIN3aTopA.

Ymems:
IPUMEHATh TEOPETUYECKHE 3HaHWS M OKCIEPUMEHTAJIbHBIE METOJBl HCCIEIOBAaHUS
¢u3nUecKoil XMMHUU JAJIsl pelIeHHs] BONPOCOB, BO3HMUKAIOUIUX MPHU H3YYCHUHM KHUHETHKH
XUMUYECKHUX PEAKINN;
HaXOJUTh CKOPOCTb U YCTaHABJIMBATh MOPSIOK XUMUUYECKOHN pEaKLnu;
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— TPOBOJUTH AHAJIU3 U KPUTHUECKU OLIEHUBAThH IOJIyYEHHBIE 3KCIEPUMEHTAIbHBIC JAHHBIE,
0000m1aTh 1 1eIaTh 000CHOBAHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— 3HAHUSMU OCHOBHBIX 3aKOHOB XUMHUYECKOW KHHETHKH, BIMSHUS PA3IUYHBIX (AKTOPOB

(TeMIieparypsbl, 1aBIEHUS, KaTAIM3aTOpa) Ha CKOPOCTh XMMHUECKON peaKIuHu.
— KOMILIEKCOM METOJI0B OIIPEEIICHUS MTOPSJIKA U CKOPOCTH pEaKLnu;
— NOAXOAaMM JJIsi yCTAHOBJEHMSI JIMMUTUPYIOUIEH CTaiuM W MEXaHU3Ma H3ydaeMou

XUMHUYECKOW PEaKLUH.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

Mooyns 1. CKOpPOCTb XUMHUYECKOW pEakIUH, KOHCTAHTAa CKOpPOCTH, TIOPSIOK |

MOJICKYJIIPHOCTh peaknuu. KuHeTnka HeoOpaTUMbBIX peakuuid 1-ro, 2-ro, 3-TO U HYJIEBOTO
nopsiakoB. JluddepeHnnanbaple ¥ MHTETPATbHBIE METOJBI OMpPEeNICHUs] MOpsAKAa pPeaKIuu.
Cnoxnple peakuuu. [IpuHOMII HE3aBUCHMOIO MPOTEKAHUS 3BJIEMEHTApHBIX  PEAKLUH.
OOparumble, mnapaielabHble U IOCIENOBAaTElbHbIE peakuuu 1-ro mnopsaka. IlpuHumn
JUMUTHPYIOIIEHN CTaJuM NOCIEA0BATEIbHOW XUMUYECKON peaki. MeTo 1 KBa3uCTalMOHAPHBIX
KOHLEHTpalui, o0nacte MpuUMeHeHMs. BinsHue Temmeparypbl Ha CKOpPOCTb peakluHu,
npubmkenHoe mnpaswio Baut-I'opda. VYpasHenuwe Appenuyca, auddepeHnnaibHas u
UHTETpaibHbIe (POPMBI ypaBHEHHsI. DKCIIOHEHIMAIbHAS (OpMa ypaBHEHHsI AppeHryca. DHEprus
AKTUBALMU U TIPEIIKCIOHEHIINAIbHBIA MHOXKHUTEb.

Mooyne 2. Teopun XMMHUYECKOM KHUHETHKHU: TEOpUS AKTUBHBIX COYAAPEHUN U Teopus
nepexonnoro cocrosiHusi TIIC (aktuBupoBaHHOrO KoMmruiekca). OcHoBHble monoxenus TAC,
MEXaHM3M aKTHBaLMKU MoJieKysl. KoHcTaHTa ckopocTy OuMoneKkynsapHoi peakiuu. dOusnueckuit
CMBICJI IPEIIKCIIOHEHIIUATIBLHOIO MHOXKUTEIS M SHEPTUU aKTUBALMU B paMKaX TEOPUU aKTUBHBIX
coynapenuii. Crepudeckuii pakTop, HEOOXOIUMOCTh €0 BBEACHHS B KHHETUICCKOE YPABHCHHE
peakuuu. JlocToMHCTBa M  HENOCTaTKU TEOPUM AKTUBHBIX coynapeHuid. MexaHusm
MOHOMOJICKYJISIDHBIX Ta30BbIX peakuuid B pamkax TAC. Cxema Jlunnemana. Teopus
nepexonHoro coctosHus (aktuBupoBaHHoro komiuiekca) (TIIC wmm TAK). OcHoBHbIE
nonoxkenus TIIC, kuHeTnyeckas cxema peakuuu. AKTUBUPOBAHHBIA KOMILJIEKC U €r0 CBOMCTBA.
[ToBepxHOCTh mOTEHIMAIbHON »Hepruu. KoopauHata peakuuu, npouiab MyTH peakiuH,
SHEprus aKTUBAaLUU. OHTaIbIUA U SHTPOMHUS aKTUBaIUU. HcTtonkoBanue
IPEIPKCIIOHEHIIUAIBHOTO MHOXKHTENS U CTEPUUECKOro (hakTopa B paMKax TEOPUHU MEPEXOTHOIO
cOCTOSIHUS. J|0CTOMHCTBA U HEJJOCTATKU TEOPHUH.

Mooyne 3. DOTOXMMHMYECKHE peakIMU. XHUMHUYeckre U (OTOPHU3MUECKHE CTaIuH,
BTOpUYHbIe Tpouecchl. Kunetnka ¢oroxumuueckux peakuuid. CeHCHOMINM3UPOBaHHbBIE
doroxummuueckue peakiuu. LlenmHple peakiyuu, MeXaHU3MBbl 3apOXKJIEHHs, Pa3BUTUS U OOpbIBa
nenu. Hepa3BeTBieHHblE U pa3BETBICHHbIE IEMHBbIE pEAKIUU. BeposTHOCTHas Teopus
pa3BeTBIEHHBIX peakuuil. [lpenenbHble SBIEHUS B LENHBIX PEAKIUAX, HKHUM W BEPXHUH
npenensl BociulaMeHeHHs. OCOOEHHOCTH NpPOTEKaHUs XUMUYECKUX peakluid B pacTBOpax.
Knerounsii apdexr. Kunernueckas cxema npoTrekanusi OUMOJIEKYISIpPHON peakIui B pacTBOpE.
[IpenenbHple ciaydyan MpoTeKaHus peakiuu. beictppie (nudPy3MOHHO-KOHTPOITHPYEMBIE)
peakuuu, AUG Y3UOHHBIA Tpefen KOHCTAHThI CKOPOCTH peakiuu. YpaBHeHHe bpeHcrena-
beeppyma. KuHeTnka MOHHBIX peakuuil B pacTBOpax. BiusHME MOHHOW CHWJIBI pacTBOpa Ha
CKOpOCTh peakIMii C ydacTueM HOHOB. MakpokuHeTuka. Pomnp nud¢y3un B KHHETHKE
reTepOreHHbIX peakiuil. Pa3nuuHble pexuMbl MPOTEKaHUS peakluuid (BHEUIHSS KUHETHYecKas
001acTh; 00J1aCTH BHEIIHEH U BHYTpeHHEeH tuddys3un).

4. O0beM y4eOHOI TUCUHMIIIIHMHbI

Buabi yueoHoii paéotbl B 3E B axanewm.
yacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3 108
KonTaktHas padora (KP): 1 36,2
Jlexumm (Jlek) 0,5 18
[Ipaktuueckue 3ansrus (I113) 0,5 18
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CamocrositesbHas padora (CP): 2 71,8
KoHTakTHas camocTosiTenbHas paboTa 05 0,2
CaMoCTOsTEeIbHOE N3YUYCHHE PA3/IeNIOB JUCITUTIIMHBI ' 17,8
Bua KoHTpOJIA: 32a4€T - -
Buabl yueOHo# padoThI B 3E B actp. yacax
O01mas TPy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 3 81
KonraktHas pa6ora (KP): 1 27,15
Jlexiuu (JIek) 0,5 13,5
[Tpaxtrueckue 3ansatus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 2 53,85
KoHTtakTHas camocTosTenbHas pabora 05 0,15
CaMoCTOsTEeIbHOEC H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI ' 13,35
Bua KoHTpOJIA: 324€T - -

«OCHOBBI KaTa/In3a XuMu4eckux peakuuii» (b1.B.8)

1. OcHoBHO# HeNbI0 Y4eOHON TUCIMIUIMHBI SBJSIETCS O3HAKOMIIEHHE C COBPEMEHHBIMU
IPEJICTAaBICHUSIMHA O KaTajau3e, MEXaHU3MaxX KaTaJMTUUYECKUX PEaKLMi U poJiu KaTajln3a
B COBPEMEHHOM MPOMBINUICHHOCTH —  XUMHUYECKOW, HEPTEeXUMUUYECKOU U
HedTenepepadaThIBaroNIc, OMOXUMUYECKOW U muIeBo. Oco00e BHUMAaHHE YACTSAETCS
PAaCCMOTPEHHIO BaKHEHIIMX 3aKOHOMEPHOCTEM KUHETHKAa KaTaIUTHYECKUX pEeakUuil u
B3aUMOCBSI3H C (U3NKO-XUMHUYECKIMH CBOMCTBAMH BEIIECTB.

2. B pe3yJabTare n3yueHus AUCHHUILUIMHBI 00y4alolMiics M0 MporpaMMe crenuaaIuTeTa
JOJI2KeH:

Ob6nagath cneayoUMMI KOMIETCHIIUAMU:

—  CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIUICHUIO, aHaIu3y, cuHTe3y (OK-1);

— CIOCOOHOCTBbIO BOCHPUHMMATH, pa3BUBaTb M HCIIOJIb30BATH TEOPETHUUYECKUE OCHOBBI
TPAIUIIMOHHBIX M HOBBIX PA3/ICJIOB XUMHUH IPU PEHICHUH MPOPECCHOHAIBHBIX 3a/1a4
(OIIK-1);

— BIAJCHUEM CUCTEMOH (yHIAMEHTAIBHBIX XUMUYECKUX TMOHSATHNA U METOJ0JOTUYECKUX
aCIIEKTOB XUMUH, OpMaMu U MeToZaMu HaydHoro no3Hanus (I1K-3).

3namo:

CYIITHOCTb, 3aKOHOMCPHOCTH KaTajin3a, €ro pojib B XUMHHU,

OCHOBHBIE  HANpaBJIEHUS  Pa3BUTUS TEOPETHUYECKUX TMPEACTABICHUI O  MpUpOIE
KaTAJIMNTHYECKOTO NeHCTBUS;

OCOOCHHOCTH KWHETHKU TETEPOTCHHBIX KATaTUTHYECKHX pEaKIHid U MEeTOIbl €€
HCCIICJIOBAHMS;

OCHOBHBIE METOJbl TPUTOTOBJIEHHS TE€TEPOTrE€HHBIX KaTaJU3aTOpOB, a TaKXe WMETh
NPEJICTAaBICHUE O BIMSIHUM TEpPMUYECKOM 0O0pabOTKH, 3aKOHOMEPHOCTSX (OPMHUPOBAHUSA
¢da3oBoro cocraBa M TEKCTYpbl MPH TEPMHUECKOM pa3jI0KEHUU COJEH M THUIPOKCHJIOB,
CIIEKaHUU TTOPUCTBIX TET,

OCHOBBI (PU3UKO-XUMHUYECKUX METO/IOB UCCIICIOBAHMS CBOMCTB KaTaIH3aTOPOB.
Ymems:

nNpoBOAUTL CUCTEMHLBIC HUCCIICAOBAHUSA B o0llacTM  Karaim3a II0 IPpHUOPUTCTHBIM
HaIlpaBJICHUSIM,

BBITIOJIHATE KUHCTUUCCKUC PACUCTHI AJId I'CTCPOIrCHHBIX KATAIMTUYICCKUX peaKuHﬁ;

MPUMEHATh Pa3INYHbIe (QU3UKO-XUMHUYECKHE METOIBI ISl MCCIEAOBAHUS KAaTATUTHYECKHUX
pEeaKuui.
Braoemo:

HCO6XOI(I/IMBIMI/I 3HAHUSAMH B 00JacTu HCCIICAOBAHUA U TMPUMCHCHUA TCTCPOTCHHBIX
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KaTaJM3aTOPOB U KAaTAIUTUUYECKUX MPOLECCOB U HABBIKAMU UX HUCIIOJIb30BAHUS JJIs1 pELICHUS
byHIaMEeHTaIbHBIX U IPUKIIAIHBIX 33/a4.

3. KpaTkoe coaepskanue Q11 CHUNIHHBI

Mooynw 1. Beeoenue. OchogHble NOHAMUS

1. Ponp karanuza B xumuu. OnpeenieHne KaTaian3a, €ro BUIbl 1 OCHOBHBIE TTOHSITHS

Onpenenennst karanusza. OCHOBHBIE H3Tambl pPa3BUTUS MPEICTABICHUN O KaTalus3e.
Karanutnueckue npoueccsl B npupone. Posb Katanusza B COBPEMEHHOW NMPOMBILIJIEHHOCTA —
XUMUYECKOH, He(TeXuMHUYeCKOH U HedTenepepadaThIBaOIeH, OMOXUMHYECKOM M IHIINEBOM.
AKTUBHOCTh M CTaOMJIBHOCTh KaTaiu3aTopoB. [IpoMOTOpBI ¥  KATAIMTHYECKUE  SI]IbI
(uHrubuTopsl). BiusHue karaan3aTopoB Ha CENEKTUBHOCTH MapaliedbHbIX, TOCIEI0BATEIbHBIX,
[I0CJIEI0BATEIbHO-IAPAJUIETIBHBIX U IPYIHX CIOXKHBIX PEaKIMA. 3aBUCUMOCTh CEJIEKTUBHOCTH OT
KOHBEPCHUHU B CJOKHBIX PEAKLUAX MPH y4aCcTUU KaTalU3aTOPOB HAa OTAEIbHBIX cTaausx. CBs3p
KaTaJn3aTopa ¢ TEPMOJAUHAMHUKOM.

2. Pa3zButHe npeacraBiaeHuid B 00J1acTH Kataiu3a. Teopuu KaTaan3a

MexaHu3M KaTaIMTUYECKUX PEaKlMi, KaTAIMTUYECKUI LK. PasBUTHE IIpEeACTaBICHUI
00 aKTUBHBIX LIeHTpax. MynbpTuruietHas Teopuss A.A. bananauna u japyrue coBpeMEHHbBIE
TEOpHH KaTaiu3a. MeTobl U MPUMEPHI MOCTPOCHUSI KHHETUYECKUX YPABHEHUHN KaTATMTUYECKUX
peakiuii, WX CBsSI3b C MeXaHM3MOM peakiuu. CTalMOHAPHOE COCTOSHUE pPa3iIHuYHbIX (opM
KaTaJIUTHYECKOro Komiuiekca. CoBpeMEeHHas CUCTEMAaTHKA KaTAIMTUYECKUX PeaKIUil.

3. AncopOuusi ¥ €e poJib B KaTauu3e

AncopOuust  Kak  CTaiusi  TE€TEPOTCHHO-KAaTalMTUYecKoW  peakuuu. IIpupona
aacopOunoHHoro B3aumojeiicTBus. dusmueckas ancopOuus U xemocopbuus. W3oTepmbl
agcopoumu. Terutora agcopOuMM M €€ 3aBUCHMOCTb OT CTEIEHHU 3aloJIHEHHS] MOBEPXHOCTH.
[Tpocreitmue Tumel aacopOunoHHbIX cioeB (JIsurmiopa, bpynayspa — DOmmera — Temnepa,
Opeitnaiinxa). Y4er HEOJHOPOAHOCTH TMOBEPXHOCTH. AJJICOPOIIMOHHBICE METOAbl HM3MEPEHUS
MOBEPXHOCTU KAaTaIM3aTOpa M KOHLIEHTPALUU KaTaIUTHYECKU-aKTHUBHBIX LIeHTpoB. UK- u Y-
CHEKTPOCKOIUS B aCOPOLIMHU U KaTallu3e.

4. KuHeTuka rereporeHHbIX KaTAIUTUYECKUX PeaKLni

Mukpo- ¥ MaKpOKMHETHMKAa TeTEePOre€HHBIX KaTAIUTHYEeCKuX peakiui. O6mactu
NPOTEKAaHUsI  TIETEPOreHHO-KAaTAIMTHUYECKUX  pEeaklMi, WX  NpU3HAKM U METOHbI
AKCIEPUMEHTAJIbHOTO MOATBEepXkAcHUsS. KuHeTnueckas o00J1acTh TI'€TEpPOreHHOr0 KaTalu3a.
VpaBuenue Jlourmiopa — XuHmenbByna. KuHeTwka peakiuil Npu CpaBHUMBIX CKOPOCTSX
a7IcopOIMy U XMMHYECKOW peakiMy Ha MoBepXxHocTU. BHemHennddy3nonHas u nepexoaHbie ¢
Hell o0macTu Karanus3a, KMHETHKa peakuuid. BuHyTpuanddys3uoHHas U mepexogHble C Hei
00J1acTH reTeporeHHOro Karaiau3a, KWHeTHKa, pakTop 3PppeKTuBHOCTH, MOysb Tuie. O0nacThb
MPOTEKAHUS U CEIEKTUBHOCTh FE€TEPOr€HHO-KATATUTUYECKUX PEaKIIUil.

Mooynw 2. Kucnomuulii kamanus3

1. 'oMOTreHHBI! KUCTOTHBINA KaTallu3

Onpenenenns. OCHOBHBIE KJIACCHI PEAKINI, TPOTEKAIOLIUE 110 MEXaHU3MY T'OMOI'€HHOI'O
KHCIIOTHOTO Karaiu3a. MeXaHW3Mbl TOMOTE€HHOTO KHCIOTHOTO KaTanu3a: crernupuyeckuil u
00muii. CoBpeMEeHHBIE MPEACTABICHHUS O MEXaHI3MaxX TOMOT€HHOTO KaTajau3a: cojabBaranus H+,
MEXaHU3MBI C YUETOM COJIbBATaIlMHU, CBEPXKHUCIOTHI. [[pOMBINITIEHHBIE TPOIECCHI.

2. 'eTeporeHHbI KUCIOTHBIN KaTajln3

I'eteporeHHple KaTaau3aTOphl KHUCIOTHOW MPHPOABL. Ponb OpeHCTENOBCKHX U
JTBIOMCOBCKUX KHCJIOTHBIX IIEHTPOB B XEMOCOPOIIMM M KaTajlu3e Ha OKCHAAX aJTIOMUHUA,
KPEMHUSI M allOMOCHIIMKAaTax. Moau(uIpoBaHHbIE U CMEIIaHHBIE OKCUIHBIE KATaIU3aTOPHI.
[{eonmuTHBIE KaTATM3aTOPHI, CBSI3b MX aKTUBHOCTU C THUIIOM I[€0JINTA, HATMYUEM THIPOKCHUIBHBIX
TPy, OPUPOAOW M KOHIEHTpAIMEel BBEAEHHBIX B IIEOJIUT HOHOB. MOJIEKYISIPHO-CUTOBBIC
CBOICTBa ICOMUTHBIX KaTanu3aTopoB. OCHOBHBIE KJIACChl pEAKLUUN OCYIIECTBISEMBIX Ha
FeTEPOreHHBIX KHUCIOTHBIX KaTanu3aropax. [IpombllIeHHBIE MPOLIECChl: KaTaTuTUYECKUN
KPEKUHT U n3oMepu3anus napapuHoB. TexHoiaornueckoe ohpopmiieHue nporeccos.

Mooyns 3. Kamanus na memannax. Peakyuu c yuacmuem 600opooa
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1. Karanu3 Ha Mmeraiuiax (TWapUpOBaHHUE, TUAPOr€HONN3, U T.A.). Peakuuu ¢ ydactuem
H2

Merauibl ¥ CcruiaBbl  Kak — Karanu3artopsl. Koppemsuus Mexay KaTaluTH4eCKON
AKTUBHOCTBIO METAJUIOB U CTENEHbIO ydacTHs d-3JIEKTPOHOB B OOpa30BaHMM METAJUIMYECKUX
cBsizell. JIokanbHbIE M KOJUJICKTHBHBIC JJIEKTPOHHBIE B3aMMOJCHCTBHS TPU XEMOCOPOLUH U
KaTaJu3e Ha METAUIaX U CIulaBax. PoJIb T-KOMIUIEKCOB B KaTajlu3e Ha METAUIAX B CILIaBax.
OJNIeKTpOHHAsE TPAaKTOBKAa XEMOCOpOIMM M  Karajauza Ha noaynpoBojgHukax. CBs3b
KaTaJIUTUYECKON aKTUBHOCTHU C IOJIOKEHHEM ypoBHS Pepmu. CTpyKTypHasi 4yBCTBUTEIBHOCTD
peakuuii. MexaHu3M ruIpupoBaHus dTUIeHa. MeXaHU3M I'HIpOreHOIN3a ATaHa.

2. HaneceHHbIe METAITIMYECKHUE KATAIU3aTOPBI

Merannnueckue Karaau3aTopbl Ha HOCHUTENSX. 3aBUCHUMOCTh KaTAIUTUYECKUX CBOMCTB
METAJUIOB OT JUCIIEPCHOCTU YAaCTHUI] MEeTallsIa M OT IIpeBapuTesIbHON TepMooOpadboTku. Katanus
OKCHJAMM NEPEXOJHBbIX METAUIOB. METOAbl NPUTOTOBIEHUS I'€TEPOr€HHBIX KaTaau3aTOpPOB:
OCAKICHHWE, IPONUTKA, KPUCTALIN3ALHUSA, 30JIb-T€JIb METOJ, MEXaHOXMMHUYECKHM METO..
Tepmuueckas 00paboTKa KaTaau3aTOpoB. 3aKOHOMEPHOCTH (pOopMUPOBaHUS (Pa30BOTO COCTABA U

TEKCTYpPbI IIPY TEPMUYECKOM Pa3JIOKEHUU COJIEW M TMAPOKCHIOB. ClieKaHHe MOPUCTHIX
Ten. DakTopbl, ONpEAESIONINe AUCIIEPCHOCTh aKTUBHOIO KoMmmoHeHTa. llopucrast crpykrypa
KaTaJIn3aTopoB, CIOCOObI ee (POPMUPOBAHMUS U METOJbl UCCIeNOoBaHMs. PTyTHas mopomerpus.
CreneHb UCHOJB30BAaHUS TOBEPXHOCTH MOp Karanuzaropa. OnTumanbHas CTPYKTypa IOp
Katanuzaropa. PuopMuHr u gpyrue peakium, IpoTeKarolye Ha HAHECEHHbIX KaTaln3aTopax.

3. Ilonyuyenue cuHTe3-raza W mporecchl Ha ero ocHoBe. Cunte3 dumepa-Tpomiia.
CunTe3 aMMuaka

OcHOBHBIE TPOMBIIIUICHHBIE KaTaIUTHUUECKHEe Tpouecchl. llomydyenwe Bopopoma u
CHUHTE3-Ta3a KaTAJIMTUYECKONM KOHBEPCHUEH YIiIeBOJAOponoB. [lapoBas KOHBepcus B IOJyYEHUU
cuHTe3-raza. Peakuuu, nexamuye B OCHOBE Ipolecca. YCIOBUS IIPOBENCHMs Ipolecca u
npuyuHbl BeIOOpa »TuX YycnoBuil. Kartamuzatopsl mnpomecca. Cunte3 @umepa-Tpomia,
TEPMOJMHAMHKAa M YCJIOBHS MPOBEACHUs Ipolecca. JuccouMaTuBHBIA M acCOMATHUBHBIN
MEXaHU3MBbl: CTaJuu pocta U oOpbiBa nenu. [lonstue o cxeme Anuepcona. KaramuzaTopbl
Oumepa-Tponma. CuHTe3 aMMuaka, TEPMOJMHAMHUKAa W YCIOBUS IpOBeAEHUA. MexaHu3m
peaxkuu, KaTaJln3aTopsl.

Mooynv 4. Kamanumuueckoe okucienue

1. Karanutnyeckoe okucnenue. OOmme npuHmunel. I[lonmHoe M cenekTUBHOE
KaTaJIUTHYECKOE OKHCIIEHUE

JlBa OCHOBHBIX KJjlacca IIPOLIECCOB KaTaJIMTHYECKOTro okuciaeHus. Kartanmsatopsl
npoueccoB OkucieHus. DopMmbl aKTUBHOIO KHCIOpoAa. MexaHU3Mbl KaTalUTHUYECKOTO
okucieHusd. Mexanusm Mapca-Ban Kpesenena. 3aBUCMMOCTb KMHETHKH IIPOLIECCA OKHCIEHUS
OT MOJBMXHOCTH KHUCJIOPOJA PELIETKH OKCHJAa. 3aBUCHUMOCTb aKTUBHOCTH M CEJIEKTHBHOCTH
KaTaJln3aTopa OKUCIIEHUS OT MOABMKHOCTH KHCIOPOAA (3HEPTUH CBA3H KHCIOPOA-KaTaau3aTop).

2. llonnoe oxucnenue. Karanuruueckne MeETOJbI 3aIIUTHl OKPYKAIOWIEH CpPEIBbI.
ABTOMOOUJIbHBIE KaTATUTHUYECKHUE HeUTpanu3aTopsl. [lomydeHne cepHON KUCIOTHI

Karanuzatopel monHoro oxuciaeHus. P@opMbl aKTUBHOTO KHCIOpOAA U OCHOBHbBIE
3aKOHOMEPHOCTH KHHETHKH. OKOJOTMYEeCKMH KaTanu3. TpexmapuipyTHbBIH aBTOMOOUIIBHBIHN
karamuzatop (TWC). OcHoBHble peakiuu, mnpoTekaromme Ha TWC. MexaHU3Mbl
KAaTaJIUTHYECKOTO OKHUCIIEHUS MOHOKCHJA YIJIepoJa Ha METAUIMYECKUX M OKCHUIHBIX
karanu3aTopaXx. OCHOBHbIE 3aKOHOMEPHOCTH KaTaJIUTUYECKOTO OKHCJIEHUS YIJIEBOIOPOJIOB.
JImmutupyromas cragus mnpouecca. OkucieHue HeopraHudeckux coeauHeHui. [lomydenune
CEpHOM M a30THOM KUCIIOT.

3. CenekTuBHOE OKHUCIEHHE. MeEToapl TOBBILIEHUS  CEIEKTUBHOCTH  PEAKLUI
KaTaJUTHYECKOTo OKucieHHs. CUHTEe3 STUICHOKCUA U MPUHIMIBI «3elIeHON Xxumumn». CHHTE3
aKpoJIEMHA U aKpUJIOBOM KUCIIOTBI

OcCHOBHbIE TPHUHLMIIBI TPOBEIACHUS pPEAKIHMH CENEeKTUBHOIO OKHUCiIeHUsA. OKHCIeHue
3THIIeHa B 3TWieHokcu . Kartanuzarop npouecca n ero mexanusMm cornacHo Kwirn-3axtiepy u
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Ban Canteny. Ponp nmpoMoTopoB. OkucieHHE IpONWIEHA B akposienH. MexaHu3Mm Ipouecca u
(YHKLINU pa3IMYHbIX KOMIIOHEHTOB KaTaln3aTopa.
4. O0beM y4eOHOH JUCIHILINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
OO0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonraktHas pa6ora (KP): 1 36,4
Jlexiuu (JIek) 0,5 18
ITpaxtrueckue 3ansatus (I13) 0,5 18
CamocrositeabHas padora (CP): 1 36
KoHTakTHas camocTosTenpHas paboTa 01 0,4
CaMoCTOSITeIhHOE U3YYCHUE PA3/ICNIOB TUCIIUIUIHHEI ’ 3,2
Buja koHTpoOJIsI: IK3aMeH 1 35,6
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3 81
KonrakTHas pa6ora (KP): 1 27,3
Jlexruu (JIek) 0,5 13,5
[Tpaktuueckue 3anstus (I13) 0,5 13,5
CamocrositesbHas padora (CP): 1 27
KoHTakTHas camocTosTenbHas pabota 0.1 0,3
CaMocCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI ’ 26,7
Bun koHTpoOJISI: SK3aMeH 1 26,7

1.

2.

«U30panHble r1aBbI HayK 0 MaTepuaiax» (51.B.09)
Legb AMCHMIVIMHBI — COCTOMT B HPUOOPETEHMM CTYJIEHTaMU 3HAHUH, YMEHHH,
BIaJeHUA ¥ B (POPMHUPOBAHMHM KOMIIETEHIMA B 0O0JAacCTH MaTepHalOBEIICHHUS U, B
YaCTHOCTH, B O0JIACTH Ju3aiiHa, CO3JAaHUS M HUCCIEIOBaHMS HOBBIX (PYHKLMOHAIbHBIX
MaTepHaoB
B pesyabTaTe H3y4eHHs1 JMCHUIIIMHBI 00y4aKOLIUICA M0 MPOrpaMMe CIeNHaJInTeTa
JOJIZKEH

O6J'Ia,[[aTB CJICAYIOIIUMH KOMIICTCHIUSAMMU:

CIOCOOHOCTBIO BOCIPUHMMATH, Pa3BHBATh M KCIIOJB30BaTh TEOPETHUYECKHE OCHOBBI
TPAIUIIMOHHBIX W HOBBIX pa3fejiOB XMMHHU TPU PEIICHUH MPO(HECCHOHANBHBIX 3a1a4
(OIIK-1);

BJIaJICHUEM  HAaBBIKAMH  XHMHYECKOTO  OKCIIEPUMEHTA,  CHHTETHUYCCKUMH U
AHATUTHYECKUMHM METOJaMHU TIOJIYUYEHHS] W HCCIICIOBAHUS XUMHUYECKHUX BEIIECTB H
peaxkiuii (OI1K-2);

BJIaJICHUEM CHCTEMOW (YHIAMEHTAIbHBIX XUMHYECKUX MOHITHH M METOO0JOTHUYSCKUX
acreKToB XUMHUH, hopMaMu U MeToiaMu HayuHoro rno3nanus (ITK-3).

3namo:

- OCHOBHBIE 3aKOHOMEPHOCTH CTPOCHHS TBEP/IBIX TEJI Ha HAHO-, MUKPO- U MAaKPOYPOBHE;

- BKHEHIITHE THITHI COBPEMEHHBIX MaTEPHAJIOB, HX CBOWCTBA U 00J1aCTh IPUMEHEHUS;

- OCHOBHBIE CIIOCOOBI MOJTYUYECHUS PAa3IUYHBIX THITIOB HAHOMATEPHUAIOB M UX BIUSHHE Ha

CBOMCTBA moJryqacMoro mMmarcpualia;

- METObI HCCICO0OBaHUA CBOMCTB Marcpuraia n IIPOTHO3UPOBAHUA €ro

pa6OTOCHOCO6HOCTI/I B 3aIaHHBIX YCJIOBUAX 3KCILITyaTallun;

Ymems:
- WCIIOJIb30BaTh MOJyYE€HHBIE 3HAHUS O B3aUMOCBSI3U COCTaBa/CTPYKTYphl MaTepuana C

€ro CBOMCTBaMH JJI peICHUA 3aaa4 JII/I33171H3 MaTepuraoB C 3aJaHHBIMHA CBOﬁCTBaMH;
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- OIIEHUBATH NEPCIEKTUBBI UCIOIB30BAHMS MaTepuaia JUisi PElIeHUs pa3IMyHbIX 3a7a4
MIPOMBILUIEHHOCTH;

- NPUMEHATh COBPEMEHHBIC HAyYHO-TEXHUYECKUE TOCTMIKECHUS JAJIS pEeIIeHHs MpodiieM
HayK O MaTepuajiax U CMEXHbBIX HayK.

Braoemy:

- CIIOCOOHOCTBIO K KPUTHYECKOMY aHaliM3y W OLIEHKE COBPEMEHHBIX Hay4YHBIX
JOCTIKEHUH B 00J71aCTH MaTepraioBeICHUS;

- METOJ0JIOTMYECKUMU MTOAX0AaMU K U3yYEHUIO CBOKWCTB MAaTEpUaOB;

- CIIOCOOHOCTBIO T'€HEpUPOBATh HOBBIE MJIEU IPU PELIEHUM IPAKTUYECKUX 3aj1ady B
o0JyacT HayK O MaTepuaax.

3. KpaTkoe coaepskanue Q11 CHUNITHHBI

Mooy 1. Beeoenue 6 Hayku o mamepuanax.

MecTo Hayk 0 Marepuajlax B HayKe M TEXHHUKE. 3aJjaud U METOJIbl HAyK O MaTepuaiax.
Kounctpykumonsusle U (QyHKIHOHAIbHBIE MaTepuaibl. OCHOBHBIE CHUCTEMbI KilacCU(UKALUU
MaTepuanoB. KoHIenus «cocTaB-CTpyKTypa-CBOMCTBO». 3aBUCUMOCTbh CBOMCTBA MaTepHalia OT
CTEMEHH €ro CTPYKTYypHOH ymopsiimodeHHOCTH. [IpoGrmembl BpiOOpa M aM3aiiHa MaTepUaloB.
[lepcriekTHBHBIEC HANPaBIEHUS HAYK O MaTeprallax.

Mooyns 2. Hepapxuueckoe cmpoenue co8peMeHHbIX meepoopazHbix Mamepuaios.

Hcnonb3oBaHne MoJenM WIACAIBHOIO KpPHUCTauIa JUId ONMCAHUS CTPOEHUS M CBOWCTB
peanbHBIX TBEPABIX TEJ. DJIEMEHThl 30HHOW TEOPUH U TEOPUU JAMHAMHUKU pelIeTKu. BiusHue
BHEIIHUX YCJIOBHW Ha CTaOMJIBHOCTh CTPYKTYpPBHI M CBOWCTBA KpucTaiia. PeanmbHoe cTpoeHHe
KpUCTaJIJIa: To4Ye4yHble JAe(exThl, nedeKThl YMNAKOBKH, AHCIOKAIMd U UX JIBUKCHHUE.
[ToBepxHocTh pasnena ¢a3. [loBepXHOCTHBIE NeEKTH KPUCTAJUIAa M METObl MX HCCIIECIOBAHUS.
Cneuuduka cTpoeHHss U CBOHUCTB amMop(HOro cocTossHus BemiecTBa. CHEKTp NpPUMEHEHUs
MOHOKPHUCTAJIMYECKUX U aMOP(QHBIX MaTepUaIOB B 3aBUCUMOCTH OT HUX COCTaBa, CTPOCHHUS U
CBOWCTB.

Mooynv 3. DnekmpoHHble ceoticmea meepoopazHvlx Mamepuailos.

Metanipl: MexaHU3M AJEeKTpornpoBoaHocTH, Hddekr Xomna, TepMOIIEKTPOHHAsS
AIMUCCHSI, TOHITHE O CBEPXIPOBOJIMMOCTU. BhICOKOTEMIIEpATYpHbIE CBEPXIPOBOJIHUKH BTOPOIO
nokonenus. IlomynpoBoanuku: 3dQexTuBHAs Macca HocuTenei 3apsanga, sHeprus Depwmu,
AJIEKTPONPOBOIHOCTh  MOJYIPOBOJHUKOB, TMOJSPOHBI M  aKyCTO3JEKTPOHHBIE  SIBJICHUS.
OcHoBHble siBieHUs B KoHTakTax: TepmMoDJ[C, Oapwep LoTTKH, p-N-TIepexol, HHKEKIUS
HOCUTENEH B  MOJIYNPOBOAHHUK. JIMDNMEKTPUKU: JUAJNEKTpUYecKass IPOHULIAEMOCTb U
MOJISIPU3YEMOCTh, TOBEACHUE JMDJIEKTPUKOB B BBICOKOYACTOTHBIX DSJIEKTPUUYECKHUX TMOJIAX,
JTUDJIEKTPUYECKHE IOTEPH, CETHETO- M MbE303JIEKTPUKHU, 3JEKTpeThl. VOHHBIE NpPOBOIHUKH,
TBEP/IbIE AJIEKTPOJIUTHI U TOILJIUBHBIE JIEMEHTBHI.

Mooynv 4. Macnumnvble ceoticmea meepoopazHblx Mamepuaos.

HNuamarnetusMm, ¢opmyna Jlamkesena. Ilapamarnetusm, 3akon Kropu. CnuHOBBIH U
OpOMTANbHBIM MarHuTHBIA MoOMeHThl. HopmanbHblii 1M aHoManbHbIM 3¢pdexkT 3eemaHa.
®eppoMarHeTH3M TBEpPABIX Teld. MarHuTHBIA TMOPSAOK, MarHUTHBIE (Pa30BbIe TMEPEXO/IbI.
Bnusitnue 1OMEHHOM CTPYKTyphl Ha MarHuTHbIe cBoWcTBa. ®Deppo-, aHTHUdEppo- H
beppumarnetusm. @Depputhl U uX OpuMeHeHue. llommdyHKIMOHATBHBIE MaTepUabI,
MyJIbTU(GEPPOUKU U MaTepUaibl ¢ KOJIOCCAIbHBIM MarHeTOCONpPOTHBIeHHEM. OCHOBHBIE METOIbI
M3Yy4YEHUs MArHUTHBIX CBOMCTB TBEP/IBIX TEJ.

Mooy 5. Qusuxoonmuyeckue c80UCmMEa meepooPA3HbIX MAMePUAnos.

[Tokazarens mnpenomiienus. [loryomeHue >I€KTPOMAarHUTHBIX BOJH. Jlucmepcus
CBETOBBIX BOJIH U paccesHue cBeta. [loHITHE 0 HEMMHEITHON ONTHKE, HEJTMHEWHAs MOJISIpU3alys,
sBIIeHUE CaMOGOKYCHUPOBKM U TeHepallds TapMOHUK. BBIHYKIEHHOE paccesHUE CBeTa.
DNEeKTPOHHBIE MePeXO/ibl, BbI3BAHHBIE 3JIEKTPOMAarHUTHBIM U3TydyeHrueM. BHemnuii porosddext
B MeTa/ylaX M MOJYIPOBOAHHKAX, BHYTpeHHUI (poToddhdexT, poTonpoBoguMocTb. IKCUTOHBHI,
HKCHUMEPBI U SKCHUILUIEKCHI. JIFOMMHECHIEHIIUsI TBEPABIX Tell, TPUOO- U AIEKTPOITIOMUHECIIEHLIHUS.
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Oprannyeckue cBeTOAHOAb!. [IpHHINT paOOTH ONTHYECKUX KBAHTOBBIX T€HEPATOPOB, OCHOBHBIE
BU/JIbI J1a3€pOB U UX MpuMeHeHne. ®oTo-, TepMo- U NIEKTPOXPOMHU3M, YMHBIE CTEKIIA.

Mooy 6. Mexanuueckue ceolicmea meepoogazubix Mamepuaios.

VYnopyrue cBoiicTBa TBEpIBIX T€J, OCHOBHBIE BUABI yHpyrux nedopmanuii. MexaHu3mbl
IUTACTHYECKONW aedopManuu U paspymieHus MaTtepuanoB. llpeaen MpoYHOCTH, TBEPAOCTb,
noBeneHue mpu yaape. Jluarpamma HampsbkeHue-fedopmaius, CKOpocTh Jaedopmanuu.
Paszpymenue, ycranoctb U MON3y4ecTb.MUKPOCTPYKTYPHBIE OCOOEHHOCTH pa3pylIeHHUS B
3aBHCUMOCTH OT cocTaBa Marepuasia. OCHOBHbIC IPUMEHEHHSI KOHCTPYKIIMOHHBIX MaTEpPUAaIOB U
CHOCOOBI UX YIIPOYHEHUS: METANTHIECKUX, KEPAMUYECKHIX, KOMITO3UTHBIX.

Mooynv 7. Dnemenmol meopuu meepoopazHblX XUMULECKUX PeaKYUIL.

Tunber TBepaodazueix mnpespamienuid. [lonmuMopdHbIe NpeBpalieHus, MapTEHCHUTHBIC
ctTaii U wux npumenenue.Obpatumble U HeoOpatuMble (OTO- U TEPMOMHAYLHPYEMbIE
TtBepaodazupie  peakuuu. OCOOEHHOCTH  TEPMOJMHAMUKM M KHHETHKH  MeX(]a3HbIX
TBepaodaszupix peaknuid. CreneHb npeBpamenus. Teopuss Barnepa-lllortkn. MexaHu3MbI
mupdy3un u ee dHeprus axTuBauuu. DakTOpbl, BIMAOMUME HA JUPQPY3HUI0 aTOMOB B
KoHZeHcupoBaHHOW cpene. 3akonbl ®uka. IIponunaemocts mnonumepoB. lcnoas3oBaHue
pa3MYHBIX THUIIOB TBEpAO(A3HBIX MpPEBpAIIEHUN I MOJYyYeHHS KOHCTPYKIHOHHBIX W
(GyHKIIMOHAJIBHBIX MaTE€pPUAJIOB, B TOM YHCJE CIJIaBOB, CHHTETUYECKHX alIMa3oB, (hEeppUTOB.
VY4er TBepAoha3HBIX peaKIuil P HKCIUTYaTal[H KOMIIO3HTOB.

Mooynv 8. Obpazosanue u pocm meepooi ghazvl

MexaHU3MBl aTOMHO-MOJICKYJISIPHBIX TMPOIECCOB KPUCTAJUIM3ALMU: HYKIJICAIMsI U POCT
rpaneit kpucramuura. CKOpocTh pocTa, pa3BUTHE TpaHelt kpuctamia. Teopema ['n606ca-Bynbda,
rabutyc kpucraiuia. TepmMoauHaMuKa BbIIeNeHUs ¢a3bl, TOMOTCHHOE U TETEpOTreHHOE
3apojbiieoOpa3zoBanue. [lomyueHne KpuUCTaNIMYECKUX MaTepUajoB W3 paciliaBa, mapa, Io
MEXaHU3My Tap-)KUAKOCTh-KPUCTAIUI. SIBIeHME SnuTakcuu. HHCTpyMEHTalnbHBIE METOMbI
BBIpAIMBaHUSI MOHOKPUCTAIIJIOB HEOPTaHUYECKUX MaTepuanoB. MeToll OCakIeHUsS U3 Ta30BOi
da3pl  UIT  TONYy4YEHHS  BBICOKOYHCTBIX  MOHOKPHCTAUTMYECKHX  MAaTEpUAIOB  HIIU
MOJMKPUCTAIUIMYECKHX TUICHOK. JIUThe, OTBEpAeHNE TOTUMEPOB U HEOPTAHUYECKUX CTEKOI.

Mooy 9. Popmuposarnue HaHOMaAMePUAIO8 U UX CBOUCMEA.

Hepapxusi HaHOCTPYKTYpP, 3aKOHOMEPHOCTH B3aUMOOTHOIIEHUH CTPYKTYpbl M CBOMCTB
HaHoMarepuaynoB. KoHIenuusi cTpouTeabHbIX OJOKOB M IIA0JIOHOB i caMocOopku. Obmue
OPUHIUNBL  (OPMUPOBAHUS YHOPSIOUEHHBIX CTPYKTyp. CamocOOpka HaHOKPUCTAIIOB U
0o0TacTH WX TPHUMEHEHHS: KJIACTephl METAJUIOB, KBAaHTOBBIE TOYKH, MOJIYIPOBOJIHUKOBBIC
HaHOKpHcTaibl, DopMUpOBaHHE HUTEBUAHBIX KPUCTAJUIOB, HAaHOCTEpXKHEW, HAHOTPYOOK, HX
npuMeHeHrne. TeXHUKH NOCIOWHON COOpKHM: HAHOPEAKTOpPbI, CIOUCThIE HAHOCTPYKTYPHI H
ruOpHIHbIE MaTepHualibl, MPUMEPbl CTPYKTYp M HMX HCIOJb30BaHUE B ONTUKE, MEAULUHE,
anekTpoHuKe. JluTorpadusi: OCHOBHBIE THIBI, YIPABICHHWE CBOWCTBAMH ITOBEPXHOCTH,
MUKPOKOHTAKTHAsl U HAHOKOHTAKTHAs MeYaTh.

Mooynv 10. Dopmuposanue HaHoMamepuaios u ux c8oUCmMaa (npoooidiceHue).

ITonatne o (OTOHHBIX KpuUCTaLUIaX, MOAM(UIMPOBAHHBIA 3akoH Bynbda-bperra,
yIpaBJIIEHUE CBETOM C TIOMOIIBIO0 (POTOHHBIX KPHUCTAILIOB. MuKpochepbl Kak CTPOUTEIbHBIC
0JI0KM (OTOHHBIX KPHUCTAIJIOB, UX HAHOCTPYKTYpHPOBaHME M camMocCOOpKa B KOJUIOHMJIHBIE
KPUCTAUTBI, TUIEHKH W HUTH. CHekTp mpuMeHeHHs (OTOHHBIX KPHCTAIOB U CTPYKTYp C
UCKYCCTBEHHBbIMH  Jedekrtamu. Yactunpl-sHycel. «HaHo»mopucTele Marepuanbl M HX
NpUMEHEHHEe:  I[IEOJIUTHI,  CYNMPAaMOJIEKYJISIPHBIE  COCIMHEHHWS  BKJIFOUCHHsI,  KJIATPaThl,
METaJUIOOpPraHUYeCKue  Kapkachl.  TeMIUIaTHBIM ~ CHHTE3,  MHIIEIUIOO0pa3oBaHME U
HaHOKOMITO3UTBI, MUKpO- 1 ME30TIOPHCTHIE MaTePHAITBL.

Mooyns 11. Ocobennocmu c80ticme HAHOMAMEPUATOB.

OnThyeckre CBOWCTBA HAHOYACTHII METAJUIOB W IMOJYNPOBOIHUKOBBIX YACTHII,
AIIEKTPOTIOMUHECIICHTHBIE  ITOJIYIPOBOJAHUKOBBIE HAHOKPUCTAJUIBl. MarHuTHbele CBOICTBa
HAHOCHCTEM: CyleprapaMarHeTH3M, MarHUTOKPHCTALUTNYECKash aHW30TPOIHS, CBEPXPEIICTKH
MarHUTHBIX ~ HAHOKPHCTAIJIOB. MeXaHM4YecKHe CBOWCTBA HAaHOMAaTEpUANIOB: CTPYKTypa
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MEK3EpHEHHBIX TPaHHUI, BIUSHHE pPa3MEPOB YACTHII W TpaHULl pazfena (a3, MoBeacHHE
HAHOKPUCTAUIMYECKUX Tea npu  jaedhopManuy, HAHOKOMIIO3UTHI UM apMHPOBAHHUE.
HanoMexaHu3Mbl ¥ HaHORJIEKTPOHHKA: MPEOOpa30OBaHUE HYHEPTUU, HAHOIIEKTPOMEXAHUYECKHE
CBOICTBa pa3jIMYHBIX THIOB, MOJEKYJISIPHBIE MOTOPHI, COBPEMEHHbIE TPAH3UCTOPHI HA OCHOBE
YIJIEPOJHBIX HAHOTPYOOK, KBAHTOBBIC KOMIIBIOTEPHI, TI'padeHOmom0OHbIE CTPYKTYpHl IS
MIPO3PAYHOMN IJIEKTPOHUKH.

Mooy 12. Cogpemennviebuomamepuansi.

buomumeTrnka u TpeOoBaHus k OmomarepuanaMm. Bupycwl, camocbopka JHK u c
nomouipto JHK, npumepsl OHMONOrMUECKMX «MOJIEKYJSIPHBIX MallMH». bHocoBMecTUMbIE
HAHOKpHUCTANIMYECKUE MaTepuanbl. MeToibl MoiydeHus OHWOKEepaMHKH U €€ IPUMEHEHUS.
Hanoxancynel. MaruutHele HaHomarepuasnbl B MenuuuHe. Hanomegununa. CrpoeHue
HEKOTOPBIX TUNOB OuoceHcopoB. CompsokeHHE U SHEPreTMYecKHi OoOMeH  Mexay
HAaHOYACTUIIAMU ¥ OMOJIOTHYECKH aKTUBHBIMU MoJIeKyIaMu. [IoHATHE 0 HAHOOMOTEXHOIOTHH.

Mooy 13. Ceoticmea norumepHuLx U HCUOKOKPUCMATIULECKUX MAMEPUATLO8.

OcCHOBHbIE HUCIOJB3YEMBIE IOJMMEPBl, HX CTPYKTypa U €€ B3aUMOCBA3b C
HaOI0ITaeMBbIMU CBOMCTBaMU. THUMHUYHBIE MOJEKYJIbl — MOHOMEPHl U OCHOBHBIE OCOOEHHOCTHU
MOJyYeHUsI MaTepuasioB Ha WX ocHoBe. OONacTH NPHUMEHEHHs TOJIMMEPHBIX MaTepUalioB
(TepMOIIIaCTHKHU, KaydyKH, CBs3bIBalomue Mmarepuanbl). CHUHOAANBHBIM — pacmag u
HAHOCTPYKTYPHOBaHUE IOJIMMEPOB, YIOPSAOYMBAHUE 3JIEKTPUUYECKUM IosieM. JlonupoBaHHbIE
MOJIMMEpHbIE IJICHKH, WX CBOMCTBA M MpUMEHeHHe. Me3oda3Hoe COCTOSHUE BEIIECTBA:
aHu30Tponus Me30(asbl, BIUSHHE BHEIIHUX YCIOBHH Ha YIOPAJOYCHHOCTh Me30(a3bl,
tepmorpadus, nepexon Openepukca.

Mooynv 14. T'ubpuonvie mamepuansi.

Knaccudukanus ruOpuaHbpIx MaTepuaiaoB Mo Ha3HaueHUI0. CTPYKTypHbIE OCOOCHHOCTH
U HauOoJjee paclpoCTPaHEHHbIE CTPOUTENbHbIE OJOKH COBPEMEHHBIX I'MOPUAHBIX MaTEpUaIOB.
OcHoBHBIE METOIBI TONy4YeHUs THOPUAHBIX MarepuayioB. I[IpenmymiecTBa TrUOPUTHBIX
MaTepuanoB. YacTULIbI-SIHYChl M IPUMEHEHNE TMOPUAHBIX MaTEpUaAIOB B MEIULIMHE, YHEPIEeTUKE
U TIPOU3BOJICTBE.

4. O0beM y4eOHOMH JUCHUILINHBI

Buabi yueoHoi padoTsl B 3E B axazem.
yacax
O0mas TPyA0eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY IUIAHY 4 144
KonraktHas patora (KP): 1 36,2
Jlexruu (JIek) 1 36
[Tpaktuueckue 3anstus (I13) - -
CamocrositeanHas padora (CP): 3 107,8
KoHTakTHas camocTosiTenbHas paboTa 1 0,2

CaMocTosITeTbHOE H3YYCHUE PA3/IeNIOB TUCIIHILTHHEI 35,8

Bua koHTpOJIA: 324éT - -

Buabl yueOHoi1 padoThI B 3E B acrtp. yacax

O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 4 108
KonraktHas pa6ora (KP): 1 27,15
Jlexiuu (Jlek) 1 27
IIpaktuueckue 3anstus (I113) - -
CamocrositeabHas padora (CP): 3 80,85
KoHTakTHas camocTosiTenbHas paboTa 1 0,15
CaMocTOATEIbHOE N3YUYEHHE Pa3/eNIOB IUCIUIIIMHbI 27,85

Bua KoHTpOJIA: 324€T - -
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«IIcuxosorus nist xumuko» (b1.B.10)

1. eap AMCUMILUIMHBI — TPHOOPETEHHE CTYACHTAMU 3HAHMK B oOmactu A()QPeKTHUBHOM
KOMMYHHKAIIMH U B3aUMOJCHCTBUS B KOJUIEKTUBE.

2. B pe3yabTare n3yueHus AUCHMILIMHBI 00y4alolMiics M0 MporpaMMe crenuaaIuTeTa
JOJIZKeH:

O6nagarh caeayOIMMH KOMIIETEHIUSMU:

—  CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHHIO, aHATU3y, cuHTe3y (OK-1);

— TOTOBHOCTBIO K CaMOpa3BUTHUIO, CaMOpeaTu3allid, HCIOJIb30BAHUIO TBOPUYECKOTO
noreniuana (OK-7);

— TOTOBHOCTBIO PYKOBOAHMTH KOJUIGKTUBOM B cdepe cBoeil mpodeccHoHANTbHOM
NeSITeTbHOCTH, TOJICPAaHTHO BOCIIPHHUMATH COLIMAIIbHBIE, THUYECKHE,
KOH(pECCHOHATIBHBIC U KyIbTypHbIC pasimuuus (OITK-8);

— TOTOBHOCTBIO MPEJCTABIATH MOJTYYEHHBIC B HCCIEIOBAHUAX PE3YyIbTAThl B BUAE OTUYETOB
U Hay4HBIX MyOnMKanui (CTEHIOBBIX TOKIAJ0B, pedepaToB U cTaTeld B MEPHOAMYECKON
Hay4Hoit meyarn) (ITK-7).
3Hamy:

- OCHOBHBIE IICHXOJIOTHUECKHE TOHATUS (TICUXHMKA, CO3HAHHWE, WHIUBUJ, JHYHOCTD,
WH/IMBUIYAIbHOCTh, TICUXUYECKHE IMPOIECCHl, KOMMYHHKAIHS, BOCIPHUSTHE, B3aHMMOJCHCTBHE,
HeNernoiaraHie u mp.);

- IICUXOJIOTUYECKHE OCOOEHHOCTH Ipoliecca OOLIeHus; Mpo(ecCHOHATbHO Ba)KHbBIE
KauyecTBa, 3HAUMMBble Il Oyaylieid CHenuanbHOCTH; CIOCOObI pa3pabOTKU ONTHUMAIbHBIX
IpOrpaMM JOCTHXKEHHUS TPO(ecCHOHAIbHBIX LENEH;

ymemy:

- AHAJIM3HMPOBAaTh CBOM BO3MOXKHOCTM M OrPAaHUYEHUS, HCIOJIH30BATH METOJIBI
CaMOJIMarHOCTHKHU, CAMOIIO3HAHUS, CAMOPETYJISIIUU U CAMOBOCIIUTAHUS;

- yCTaHaBIWBATh C KOJUIETaMH OTHOIIEHUS, XapakTepusywoumecs 3(PQeKTHBHBIM
ypOBHEM OOIIEHUS; aHAIM3UPOBATH MPOOJIEMHBIE CHUTYalldd C TOYKH 3PEHUS TMCHXOJIOTUU
YEJI0BEKa;

gnademsn:

- HaBBIKAMH W METOJAaMH pa3pelIeHus] NpPOOJIEMHBIX CHUTyalHud, BO3HHKAIOIIUX B
nporecce o01eHus (B TOM Yucie KOHPIUKTHBIX );

- HaBBIKAMH ¥ METOJAaMH{ TIOBBIIICHHWS YPOBHS CAMOMOTHBAIIMM K BBITOJHEHHIO
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

- METOAaMHU TUIAHUPOBAHUS TPOPECCHOHATBHON JESTEeIBHOCTH, IIEJICTIONIaTaHusl |
pa3paboOTKU ONTUMAJIBHBIX IPOrpaMM pealu3alui Heiu.

3. Kparkoe coaep:kanue 1uCUHNIAHBI

Mooyns 1. TloHATHE «IICHUXOJIOTMM» KaK HayKd. MecTO NCHXOJIOTMHM B CUCTEME HayK.
HcTopusi pa3BUTHSI TICUXOJOTHYECKOTO 3HAHHWS M OCHOBHBIC HAIPABJICHHUS B IICHXOJIOTHH.
WuauBua, IUYHOCTh, CyOBEKT, MHAUBUAYyanbHOCTb. Ilcuxuka u opranusm. Ilcuxuka,
MOBEJICHHUE M JesITeNbHOCTh. OCHOBHBIC (YHKIIMU IICUXUKU. Pa3BUTHE NICUXWKH B TMpoIiecce
OHTOreHesa u ¢uioreHe3a. Mosr u ncuxuka. Ctpykrypa ncuxuku. COOTHOIIEHHE CO3HAHUS U
6ecco3HaTenbHOr0. OCHOBHBIE ICUXUYeCKUE Mporecchl. CTPYKTypa CO3HAHMUS.

Mooyns 2. TlozHaBatenbHble mpoueccel. Omymenue. Bocnpustue. IlpencraBienue.
Boobpaxxenue. Mpinienne 1 uHTeNIeKT. TBOpuecTBo. BHMMaHue. MHeMuueckre mpoiecchl.
OMonuu 1 yyBcTBa. [lcuxuueckas perynsuus noBeaeHus 1 neareabHoctu. O0meHue u peys.

Mooyne 3. Tlcuxonmorusi JHUYHOCTH. YCIOBHS, HCTOYHHUKU U JABUXKYIIUE CHUIIBI
ncuxuyeckoro passutus. IIpobrema Bo3pacta M BoszpacTHOW mnepuoausanuu. ComuanbHas
cuTyanus pasBuTHs. Benymas nestenbHOCTh. OCOOCHHOCTH pPa3BUTHS YeIOBEKAa B Pa3HBIX
BO3pacTax.

4. O0beM y4eOHOI TUCUHMIIITHMHBI

B akagem.

Buabl yuedHoii padoThI B 3E qacax
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O01as TPyA0eMKOCTh THCHUTIHHBI 110 Y4eOHOMY IJIAHY 2 72
KounraktHas pa6ora (KP): 1 36,2
Jlexmn (Jlek) 0,5 18
[TpakTueckue 3anrstust (I13) 0,5 18
CamocrositesibHas padora (CP): 1 35,8
KoHTtakTHas camocTosiTenbHas pabota 01 0,2
CaMoCTOsITeIbHOE U3YUYCHHE Pa3/IeNIOB JUCIUTUINHBI ’ 3,4
Bua koHTpoOJIA: 3a4éT - -
Buabl yueOHoii padoThI B 3E B actp. yacax
O0mas TpyA0eMKOCTh JMCIHUIIJIMHBI 10 Y1eOHOMY IIAHY 2 54
KonTakthas paoora (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 01 0,15
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeJIOB AUCIUIUIMHBI ' 13,2
Bua KoHTpOJIA: 324éT - -

«IIpaBoBeeHHEe B IPUMEHEHNN K XUMHYeCKHM npou3Boacream» (b1.B.11)

1. Heab AMCHUNIHHBI
- OBJIQJICHUE OCHOBAMHU MPABOBBIX 3HAHUN;

- q)OpMI/IpOBaHI/IC HpaBOBOﬁ KYJIbTYPbl aKTUBHOI'O, 3aKOHOIIOCITYIIIHOT'O I'pAKAaHHUHA.
2. B pe3yJjbTaTe H3YUYCHUSA TUCHHUITINHBI Oﬁy‘lﬁlOHIHi;lCﬂ 0 mporpammMe CriecuajJuTeTa

JTOJIZKEH:
O6nanath caeAyrOIMMUMH KOMIETEHIIUSAMH:

— CIIOCOOHOCTBIO HCIIOJNB30BAaTh OCHOBBI IIPaBOBBIX 3HAHUU

xusnenestensaoctu (OK-5);

B pa3IUYHBIX cdepax

— TOTOBHOCTBIO JEHCTBOBATh B HECTAHJAPTHBIX CUTYallUAX, HECTH COLUUAIBHYIO U
3TUYECKYIO OTBETCTBEHHOCTH 3a npuHsiThIe pemenus (OK-6);
— TOTOBHOCTBIO MPEACTABIATh MOJTYYEHHbBIE B UCCIEAOBAHUAX PE3YJIbTaThl B BUJIE OTYETOB

Y Hay4HbIX NMyOJUKalUui (CTEHIOBBIX JOKJIaN0B, pedepaToB U cTaTel B MEPUOANYECKOM

HayuHo# neyatu) (TTK-7).

3uamo:

—  OCHOBBI POCCHUHMCKOM IPaBOBOW CHCTEMBI M POCCUICKOr0 3aKOHOIATENbCTBA, OCHOBBI
opraHu3aiui M  (QYHKIMOHUPOBaHMUA CYJEOHBIX U UHBIX IPABONPHUMEHUTEIbHBIX U
MIPaBOOXPAHUTENbHBIX OPIaHOB;

— T1paBOBble U HPABCTBEHHO-3THYECKHE HOPMBI B cdepe mpodeccuoHaTbHON
JESTEIILHOCTH;

— TIpaBOBbIE HOPMBI, PEryJIHPYIOIIME OTHOIIEHUE YEJIOBEKAa K YEIOBEKY, OOILIECTBY,
OKpYKarolleil cpese;

— TIpaBa U 0053aHHOCTH I'PaXXIaHUHA;

—  OCHOBBI TPYZOBOI'0 3aKOHOAATEIHCTBA;

—  OCHOBBI XO3SIICTBEHHOI'O IIPaBa;

—  OCHOBHBIE HAIPABJICHUs] AHTUKOPPYNIIMOHHON JEATENBHOCTH B PO.

Ymemo:

—  HCHOJb30BaTh 3TUYECKUE U PABOBBIE HOPMBI, PETYJIUPYIOIINE OTHOIIEHUE YEIOBEKA
K 4YeJIOBEKY, OOILIECTBY, OKPYXaIOLIEH cpene, MCIONb30BaTh IpaBa M CBOOOJBI YeIOBEKa U
rpakAaHUHA IPU pa3paboTKe COLUAIbHBIX POEKTOB;

—  HCHOJb30BaTh U COCTABJIATh HOPMATUBHBIE U NIPABOBBIE JOKYMEHTBI, OTHOCAIIUECS K
npo¢eCCUOHATIBHON JeSTeNbHOCTH, MPEANPUHIMATh HE0OXOAUMbIE MEpbl K BOCCTaHOBJICHUIO
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HAPYIICHHBIX MPAaB;

—  peanu30BBIBaTh MpaBa U CBOOOABI YENOBEKa M Tpa)kJIaHWHA B pa3iMYHbIX chepax
KU3ZHEJEATEIIBHOCTH.

Braoemn:

—  HaBbIKaMM IIPUMEHEHUS 3aKOHOJATENIbCTBA IIPU PEILICHUN IPAKTUUECKUX 3aa4.

3. Kparkoe coaep:kanue TUCHUIIAHBI

Mooynw 1. Ilonamue u npusnaxu 2ocyoapcmaa.

®opmsl rocynapera. Oynkuuu rocynapcersa. [lonstue u npuszHaku npasa. OCHOBHbBIE
MIPABOBBIE CHCTEMbI COBpEMEHHOCTH. [IoHsATHE U BUIBI HICTOYHUKOB npaBa. OnpezeneHue 3aKkoHa
U TI0/I3aKOHHBIX aKTOB. J[eliCTBHE HOPMATHUBHBIX MPABOBBIX aKTOB BO BpeMmeHU. OOpaTHas cuiia
3akoHa. [lonstue mpaBoBBIX HOpPM, MX cTpykTypa. Cucrema mpaBa. YacTHoe u myOnuuHOE
npaBo. MarepuaiabHOoe W TpoleccyanbHoe mpaBo. IIpaBooTHomIeHHE: OOBEKT, CYOBEKT U
coJiep;kaHue npaBooTHoIIeHu!. FOpuanueckue GakTol.

Koncturynus — ocnoBHoit 3akon Poccuiickoit @enepannu. OeaepartuBHOE yCTPOUCTBO
P®. Cucrema rocygapCTBEHHBIX OpPraHOB W NpUHLMN paszjesieHus Biacted B P®D. IlonsTtue
rpaxnancTea. [lpusHanue, coONrofeHUE, 3alIMTa PABHBIX IPAB JKEHIIUH W MYKYHH Kak
OCHOBHasi 00513aHHOCTh TOCYJIapCTBA.

Mooynw 2. Ilonamue u npeomem aOMUHUCMPAmMuUEHO20 NPAsa.

Oo6mas xapakrtepuctuka Komekca P® 00 aaMUHUCTPATUBHBIX MPABOHAPYIICHUSX.
AJMUHUCTpAaTUBHbIE  IPAaBOHAPYLIEHUS: IOHATHE M  NPU3HAKU. AJIMUHUCTpAaTHUBHAs
OTBETCTBEHHOCTh: TNOHSTHE W NpUHIMIBI. [loHATHE, TpU3HAKKM M BUABl AAMHUHHCTPATHBHBIX
HaKa3aHUU.

Mooyns 3. [lonamue u npedmem y207106H020 NPasa.

VYronoBHas OTBETCTBEHHOCTh: IIOHSTHE, OCHOBAaHWE BO3HUKHOBeHUs. IloHsTue
MpeCTyIUIEHUs: MpU3HaKH, cTpykrypa. CocraB mpectymieHus. CoyyacThe B MPECTYILUICHUU.
OO6cTosTeNnbCTBA, UCKIIIOYAIOUINE NPECTYNHOCTh AesiHUs. [loHsATue, 1enu W BBl HaKa3aHUM.
YTronoBHas OTBETCTBEHHOCTh 3a COBEpIICHHWE NPECTYIUIEHUH. YCIOBHOE OCYXACHUE,
O0CBOOOKJIEHHE OT YrOJIOBHOM OTBETCTBEHHOCTHU. [IpenmMer n 00beKT KpUMUHATUCTUKU. MeTo bl
¥ 33/1a4¥ KpUMUHATUCTUKU. [IoHsATHE KpUMHHATHCTHYECKON naeHTupuKau. OObeKThl U BUABI
KpUMUHaJIMCTUYECKON naeHTuGukaunu. KpuMunanucruyeckas TexHuka. Kpumunanuctiuaeckas
TaKTHKA.

Mooy 4. Dxonocuueckoe npaso

DKOJI0rM4ecKoe MpaBo: MOHATHE, MPEAMET METOJA M UCTOYHHMKHU JKOJIOIMUYECKOTo IpaBa
P®. IlonsaTne, BUABI U CTPYKTYypa SKOJOTHMYECKUX MPABOHAPYIIEHWH, OTBETCTBEHHOCTh 3a MX
COBEpILICHHUE.

Mooynw 4. Ilonamue ungopmayuu.

OTBETCTBEHHOCTh 32 HapylIEeHHE 3aKOHOJATEeNbCTBA O 3allUTe HH(GOpPMAIMH.
['ocynapcTBeHHass TaliHa: IOHATHE, 3allUTa, I[PAaBOBOE pPETYIMPOBAHUE TI'OCYJAapPCTBEHHOM,
ciyxeOHo# 1 nHoi nHpopManuu. KonpuaeHunaiabHas ”HGoOpMaIus: NOHATHE, BUbI U 3alllUTA.
3amuTa NepCOHAIBHBIX IaHHBIX I'PaX1aHUHA.

Mooynwb 5.

IlonsaTe, mnpeaMer © METOJ TIpaxJaHcKoro mpasa. IloHATme rpa)kaaHCKOro
npaBoOTHOWIeHUs, ero  crnenu¢uka. CTpykTypa  IpakJaHCKOTO  MPaBOOTHOIICHHUS.
[TpaBoseeciocOOHOCTh CYOBEKTOB IPaXKAAHCKOTO MPABOOTHOLICHUS. ['paxiaHe Kak CyObeKThI
rpaxkaaHckoro npasa. Ousndeckue U IOPUINYECKHUE JIMLA: IOHATHE, PU3HAKY, KJIacCU(UKALIMSL.
IOpunuueckue ¢aktel. IlpaBo cobOctBeHHOocTH. IloHATHE aBTOpckoro mpaBa. [lonsTne
naTeHTHOro mnpasa. [loHstue uHTeekTyanbHOM coOcTtBeHHOCTH (MC) M HCKIIOYUTENHHOTO
npaBa. Knaccuduxamus MC. Cucrema npaBoBoil oXpaHbl MHTEIJIEKTYAIbHOM COOCTBEHHOCTH,
ABTOPCKUX M MAaTEHTHBIX MPaB.

Mooyne 6. [lonamue xo3aticmeeHHo20 (NpeonpuHUMAamenbcKko2o) npasa.

[Ipenmer x03MHCTBEHHOrO (MPEANPUHUMATENHCKOIO) TIpaBa, MPU3HAKH, METObI
IIPaBOBOrO perynupoBanus. [loHATHE X03511ICTBEHHON U IPEANIPUHUMATENBCKON AE€ATEIbHOCTH.
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Mooynw 7. Ilpasosoe peaynuposarnue cemelinblx OmHOUEHU.

3akmroueHne W TpekpameHue Opaka. [IpaBa m 00s3aHHOCTH POUTENCH W JCTEH.
AnumenTsl. DOpMbI BOCIUTAHUS JIETEH, OCTABIIUXCS 0€3 MONEeYESHUsT POAUTEICH.

Mooy 8. Ilpeomem u memoo mpyoosoeo npasa.

TpynoBoil noroBop: MOHATUE, CTOPOHBI, cojepkanue. Pabouee BpeMsa. Bpemst otnbixa.
Tpynoseie criopsl. {ucnumirna Tpyaa.

Mooynw 9. Ilonamue u ucmoku Koppynyuu.

HopmartuBHoe onpenenenue koppynuuu. [IpuduHBI pacnpocTpaHEHUs KOPPYILHUU.
Haxkazyewmble u HeHakazyemble (popMbl Koppymiui. CKpbIThie (JIATEHTHBIE) (POPMBI KOPPYIIIIUH.
@opMbl  KOppyHUHUHU-TIpECTYIUIeHHs.. DOopMbl  KOPPYHNUUHU-TPOCTYnKa. DOpMbI MOIUTHUYECKON

Koppymnuuu. HopMaTuBHBIE TIpaBOBbIE aKThl B cdepe MPOTUBOACUCTBHS KOPPYIIIUH.
®enepanbHblii 3ak0H OT 25.12.2008 Ne 273-D3 «O npoTUBOAEHCTBUU KOPPYIILIUN.

4. O0beM y4eOHOMH JUCIHILINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
O01as TpyA10eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 6 216
KonrakTHas pa6ora (KP): 1 36,2
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 5 179,8
KoHTakTHas camocTosTenbHas pabota 1 0,2
CaMOCTOSITEIPHOE U3YYCHUE PA3/ICIIOB TUCIIMIUIHHEI 35,8
Bua KoHTpOJIA: 32a4€T - -
Buab1 yueOHoii padoThI B 3E B acrp. yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 6 189
Konrakthas pa6ora (KP): 1 27,15
Jlexruu (JIek) 0,5 13,5
[Tpaktnueckue 3anstus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 5 134,85
KonTakTHas camocTosTensHas paboTa 1 0,15
CaMocTOosITeTbHOE H3YYCHUE PA3/IeNIOB TUCIIUILTHHEI 26,85
Bupa koHTpoOJIsi: 3a4éT - -

«JaeKTHBHBIE KYPChI 0 GU3NYECKOil KYJIbTYpe H CIOPTY»
1. Ieab AMCHMTIAHBI
- OBJIQZICHHE CHCTEMOM MPAaKTUYECKMX YMEHMH U  HaBBIKOB, 00€CHEUMBAIOIINX
COBEPIIEHCTBOBAHNE NICUXO(U3NUECKUX CIIOCOOHOCTEN;
- pa3BUTHE CHOCOOHOCTEH HCHOIb30BaTh pa3HOOOpa3Hble (HOPMBI (U3UUECKON KYIbTYpBI,
CTHOpTa U TypU3Ma JJIsi COXPAHEHUS U YKPEIUIEHHUS] CBOETO 3/I0POBbBSI M 37I0POBbSI CBOMX OJIM3KHX
B TIOBCEHEBHOM U3HU U NPOPECCUOHATBHON J1eTETbHOCTH,
- (¢opMHpOBaHHWE MOTHBAIMOHHO-IIEHHOCTHOTO OTHOIIEHHWS K (PHU3WUECKOW KYJIbTYpE,
(u3nUecKOMY COBEPIICHCTBOBAHMIO U CAMOBOCITUTAHUIO, YCTAHOBKA Ha 3/I0POBBIN 00pa3 *KHU3HH;
- 00y4JeHHe TEXHUYECKAM M TAKTUIECKUM TIpUeMaM OJTHOTO U3 BUIOB CIIOPTA.
2. B pe3yabTaTe H3y4eHHMs IMCHHUILIMHBI 00YUYAIOLIUIiCS 10 NPOorpaMMe crenHaJuTeTa
JOJIAKeH::
Ob6nanath cae1yrOmUMH KOMIETCHIUIMU:
— TOTOBHOCTHIO K CaMOpPa3BHTHIO, CaMOpEaN3alliH, HWCIIOJIB30BAaHHIO TBOPYECKOTO
norennuana (OK-7);
— CIIOCOOHOCTBIO HWCHOJB30BATh METOABI M CPeACTBa (DU3WYECKOH KyJIBTYPHI  JUIS
o0ecrieueHns IOJTHOIIEHHOH colmanbHO# 1 npodeccronanbHoi aestenbaocty (OK-8).
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3uamo:

—  Hay4yHO-TIIPAaKTUYECKHE OCHOBBI (PM3UUECKOM KyJIBTYpHI U CIIOPTA;

—  COIMAJIBbHO-OMOIOTHYECKHE OCHOBBI (DU3MUYECKON KYJIBTYPHI M CIIOPTA;

—  BIUSHHE O3/I0POBUTEIBHBIX CHCTEM (PU3MUECKOTO0 BOCIUTAHHMA Ha YKpPEIUICHUE
310pOBbsI, MPOPMIAKTUKY MPO(HECCHOHATBHBIX 3a00JICBaHHA U BPEIHBIX MPUBBIUCK;

— CcIocoObl  KOHTPOJSI M OLEHKHM (U3MYECKOr0 pa3BUTUA U (PU3HYECKOH
IIOArOTOBJICHHOCTH;

— TpaBWIa U CIOCOOBI IJIAHWPOBAHUS WHAWBUIYAIBHBIX 3aHATUN Pa3IMYHON 11EJIEeBOM
HaIPaBJIEHHOCTH;

— cnoptuBHbie Tpaguuuu MXTU-PXTY um. /.. Menaeneena.

Ymemn:

—  BBINOJHATH MHIUBUAYAIBFHO NOJOO0paHHBIE KOMIUIEKCHI MO0 (PU3UYECKON KYIbTYpe H
pa3IM4YHBIM BUJIaM CIIOPTa;

—  OCYILECTBJIATh CaMOKOHTPOJb 33 COCTOSHUEM CBOETr0 OpraHu3Ma M coOJI0AaTh
IIpaBUJIa TUTUEHBI U TEXHUKU OE€3011aCHOCTH;

—  OCYIIECTBJISITb TBOPYECKOE COTPYIHUYECTBO B KOJJICKTUBHBIX (opMax 3aHATUI
(bu3nuecKoil KyInbTypoil U CIIOPTOM;

—  BBINOJHSTH IPUEMBI 3aLIUTHl 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Braoemn:

— CpelICTBAaMM M METOJaMH YKpEIUICHUs] MHIAMBUAYAJIbHOTO 3/10pOBbS, (U3NYECKOTO
CaMOCOBEPILECHCTBOBAHMS;

— JIOJDKHBIM  YpOBHEM  ()M3MYECKOH IMOATOTOBICHHOCTH, HEOOXOAMMBIM  JUIS
KayeCTBEHHOI'0 YCBOEHHUS MPO(PECCHOHAIBHBIX YMEHHUM U HaBBIKOB B IIpOLiecCe 00yUYEHHS B BY3€,
Ui o0ecreyeHusl IOJHOLIGHHOW COLMaNbHOW M NPO(QEeCcCHOHATBbHON esITeNbHOCTH TOCIe
OKOHYaHUS y4eOHOT'0 3aBEJICHMUS;

—  TEXHUYECKHUMU U TAKTUUECKMMU HaBBIKAMH B OJHOM U3 BUJIOB CIIOPTA.

3. Kparkoe coaep:kanue JUCHUTIIHHBI

Kypc mucuuiummHbel «JJIeKTHBHBbIC JMCHUILIMHBI 10 (HU3MYECKOH KYyJIbType H
CIIOPTY» pEaJU3yeTcs yepe3 BapHaTUBHBIA KOMIOHEHT (3JIEKTUBHBIA MOIyJb) 328 yacoB (BUA
CIOpTa MO BBIOOPY CTYyZIEHTA), B 3aYETHBIE €AWHUIBI HE NEPEBOIUTCS, ABISIETCS 00s3aTeIbHBIM
JUISL UCTIOJIHEHUS TIPU OUYHOU (hopme 00yHeHUs..

IIporpaMMa paccuMTaHa Ha H3y4EHHE AMCLUILIMHBI «JJIEKTHBHBbIC THCHUILIMHBI 10
(pu3uyeckoil KyJbType M CHOPTY» B TEUEHHE IIECTH CEMECTPOB M IPEAIOJAracT, 4To
oOyyaronuecss UMEIT TEOPETUYECKYI0 IOJArOTOBKY B oOiacTu AucCUMILIMHBL «Dusnueckas
KyJIbTypa M CIOPT», 3aKaHUMBAaeTCs 3auyeTOM B KOHLE Kaxzaoro ceMecrpa. KoHTpoib
yCIIEBAaEMOCTH CTYAEHTOB BEJETCS 110 MPUHATON B YHUBEPCUTETE PEHTUHIOBOM crucTeMeE.

IIpakTHYecKkHe 3aHATHA.

[IpaxTuueckuii pa3aen nporpaMMbl peaau3yeTcsl Ha y4eOHO-TPEHUPOBOYHBIX 3aHITUSIX B
y4eOHBIX Tpymnax 1o odmei GU3NIecKoi MoAroTOBKE UIIH 10 BHIOpAaHHOMY BUJLY CIIOpTA.

[IpakTuueckue 3aHATHS T[OMOTAlOT MPHOOPECTH OMNBIT TBOPYECKOW MPaKTUYECKON
JeSITeIbHOCTH, PAa3BUBAIOT CaMOCTOATENBHOCTh B (DU3MUECKOW KyJIbType M CHOpPTE B LEISIX
JOCTHXKEHUSI (U3NYECKOTO COBEPILIEHCTBA, IOBBIINIAIOT YPOBEHb (DYHKUIMOHAIBHBIX U
JIBUTATENILHBIX CIIOCOOHOCTEH, HAlIPaBICHHO (POPMUPYIOT KaueCTBa U CBOMCTBA JINYHOCTH.

[IpakTrueckuit paszmen BKIOYaeT B ce0s ToOApa3lenbl: MO o0med (HU3ndecKoi
noaroroBke (ODII) u cnenuansHOM pusmdeckoit moaroroske mo Bugam crnopra (COIT).

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3upylOTCd HAa  IIHPOKOM  HCIIOJIb30BaHUU
TEOPETUYECKUX 3HAHUH M METOJUYECKUX YMEHHH, Ha MPUMEHEHUH DPa3HOOOPA3HBIX CPEICTB
(bu3nYecKoil KynbTypbl U CHOPTa, CIOPTUBHOM U NPOEeCCHOHAIbHO-TIPUKIAAHON (u3nueckoit
MOJITOTOBKE.

VYaensercs BHHMaHuE BONpPOCAM IPOBENEHUS COPEBHOBAHUU (IIpaBHUJia COPEBHOBAHMIA,
cucTeMa po3bITpHILIeH, orpeiesieHue nodeaurened, 000py10BaHHE U MHBEHTaph).
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Kpureprem ycrnenrHocTH OCBOCHHUSI yUeOHOTO MaTepHalia SBJISIETCS SKCIEepTHasl OLEHKa
IpEenoiaBaTessi, YUUTHIBAIOILAS pecyIApHOCHb NOCeujerus 00A3amenbHblX Y4eOHbIX 3aHAMUlL,
BBITIOJIHEHHE YCTAHOBJICHHBIX HA JAHHBIA CEMECTP KOHTPOJIBHBIX HOPMATHUBOB (TECTOB) 0OIIEH
(Gu3n4ecKoil M CIOPTHUBHO-TEXHUYECKOW IOATOTOBKM JUId OTAENIbHBIX TIPYII pa3iIUyHON

CIIOPTUBHOW HAIPABJICHHOCTH.

4. O0beM yueOHOI JUCUMIIIIMHBI (BAPUATUBHbIH KOMIIOHEHT)

B aka Cemectpbl
Buj y4e6Hoii paoThI & I I i \Y] \% VI
yacax
O01masi Tpy10eMKOCTh TUCHHUILUIUHBI 110 308
Y4eOHOMY ILIaHY
AYANTOpHBIE 3AHATHS: 328 32 66 66 66 66 32
IpakTuyeckue 3aHATHSA 398 30 66 66 66 66 30
Bua uTOroBoro KOHTpoOJIs: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH YeT | Yer YeT YeT | 4Yer | 4Yer
B acr CemecTpsl
Buja yue0Hoii padoThl p- I I i v \Y Vi
yacax
O01mast TPy10eMKOCTh THCHUIIJIMHBI 110 246
Y4eOHOMY IJIAHY
AYANTOPHBIE 3aHATHS: 246 24 | 495 | 495 | 495|495 | 24
TpakTieckue sausrus 246 24 | 495 | 495 | 495 | 495 | 24
Buja uroroBoro KoHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4er | dyer qer 4er | 4er | uer

4.4.3 IncuMniMHbI BApMATHBHOM YacTH (IUCHUILIMHBI 110 BHIOOPY)

«PoJb muuHoCcTH B HcTopun 115 xumukoBy» (b1.B.1B.01.01)
Heap nucuMniuHbl — GOPMHUPOBAHUE Y CTYAEHTOB KOMILJIEKCHOTO MPEJCTABIECHUS O
pPOJM M MeCTe JIMYHOCTH B MCTOPUUYECKOM IIpolecce, 6osee moapoOHOro 3HaAKOMCTBA C
OuorpapuueckuMu JTaHHBIMH HCTOPUYECKUX NEPCOHAIWN, HUX JAESITEIbHOCTH H
TBOPUYECTBE B KOHKPETHO-UCTOPUYECKOM NEPHUOAE U KOHTEKCTE KOHKPETHBIX BHYTPU U
BHEITHETOJIUTUYECKUX peaui, OomMOKaXx M MOJBUTraX, LIEHHOCTHBIX OPHEHTHpaxX H
JlyXOBHO-HPABCTBEHHBIX MCKAaHUSAX, IOJBMKHUYECKOM XapakTepe JeATeIbHOCTH,
B3aMMOJICHCTBUU C JPYTUMHU EPCOHATUSIMH.
B pesyabTare H3y4eHHs1 JUCHUILIMHBI 00y4aKOLIUICA MO0 MPOrpaMMe CIeNHaJInTeTa
JOJIZKEH
Ob6nanath cae1yromUMI KOMIIETEHIUAMU:
CIIOCOOHOCTBIO AHAJM3UPOBATH OCHOBHBIE 3Tallbl U 3aKOHOMEPHOCTH HCTOPUYECKOIO
pa3BuTHs odmiecTBa 1 popmupoBanust rpaxaanckoit nozuimu (OK-3);
TOTOBHOCTBIO IIPEJICTABIISTH MOJyUYEHHBIE B UCCIIEI0BAHUAX PE3YbTAThl B BUIE OTUETOB
U Hay4yHBIX MyOnMKanui (CTEHJOBBIX JIOKJIAJ0B, pedepaToB U cTaTel B MEPHOIHMUECKON
HayuHo# nevyaru) (TTK-7).
3nams:
- OCHOBHbIE JTamlbl M KIoueBble coObITHs ucTtopuu Poccum u mupa; ocoOEHHOCTH

Pa3IMIHBIX KOHKPCTHO-UCTOPUICCKUX TICPUOIOB;

- Ouorpadudeckue JaHHBIC BBIIAIONTUXCS ACSITEICH OTEYECTBEHHON UCTOPHUH;

104



- MOTHUBBI TIOCTYNIKOB HWCTOPHUYECKUX JEATENECH, BIUSHHUE UX JEUCTBUM Ha XOJ
HMCTOPUYECKOTO MPOLECCa;

- pa3aMyYHbIE TOUYKHU 3PEHUS HA MECTO UCTOPUUECKUX NIepcoHaInii B uctopuu OteuecTBa

Ymems:

- COOTHOCHTH OOIIME HCTOPUYECKHE TMPOLECCHl M OTHCNIbHBIE (aKThl; BBIABIATH
CYILIECTBEHHbIE YEepPThl HMCTOPUYECKUX TMPOIECCOB, SBICHUI M COOBITUH; aHAIU3UPOBAThH
COLMAJIbHO-3HAYMMBbIE ITPOOIEMBI;

- (opmynupoBaTh M apryMEHTHPOBAHO OTCTAaWBaTh COOCTBEHHYIO IO3MIIMIO IO
Pa3IMYHBIM NPOOIIEMaM UCTOPHH.

Braoemy:

- IPEJCTABICHUSAMHU O POJIU JINYHOCTU B UCTOPUU;

- KaTErOpUHHO-TIOHSITUIHBIM aIlapaToM U3y4aeMOU JTUCHUILINHBI;

- HABBIKAMU aHAJIN3a HCTOPUYECKUX UCTOYHUKOB.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

Bseoenue. 3adauu cneykypca. Ero HayuHas W MHUPOBO33pPEHYECKAs COCTABIIIOIIME.
OCHOBBI HCTOYHUKOBETUECKUX 3HAHUN. CBEACHUS O KHA3bSIX B PYCCKOM JETONMMCHOW TPaJULIUU.
JKutne CBATBIX Kak HMCTOPUYECKHM HCTOYHUK. JIHEBHMKM W NHUCbMAa KaK HCTOPHUYECKUI
uctounuk. B.H. TarumeB kak mnuonep ucropuueckoil Hayku. boprba M.B. JlomonocoBa ¢
HOpMaHHCKOH Teopuell 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.
OliienbMaH U €ro JKaHp KU3HEONHCAHUS U3BECTHBIX HCTOPUUYECKUX JTUUYHOCTEH.

Monyne 1. Ot Pycu s3brueckoit k Pycu xpuctunanckou. Kusasp-sourens CpsArocias -
IIPEOIOJIEHUE XPECTOMAaTUHHOIO IVISTHIA U Pa3HbIE OLEHKHU €ro JEATEIbHOCTH B UCTOPUYECKON
Hayke; KHAruHs Onbpra — mepBas XpUCTHMAHKa M aBTOpP HAJOroBoW pedOpMbl, JIETOMHCHBIE
ceeneHns o Hel; Bnagumup I Kpecturens — oT BapBapcTBa K XpUCTHAHCTBY; Apocnas Myapslid
— Oopnba 3a Bnactb; pedopMbl; BKIaA B (GOpMHpOBAHHE JIPEBHEPYCCKOW KYIbTYpHOU
IapaJiurMbl; 3aKOHOIATENbCTBO SpociiaBa.

Mooyns 2. Pycckoe monauwecmso u pycckue ceamovle. CBsitbie bopuc u ['ne6 kax
CUMBOJIBI PYCCKOM BOMHCKOM CJIaBbl, OLIEHKAa HMX IIOJBMIa C TOYKH 3PEHUS PYCCKOIO
CPEHEBEKOBOTO MEHTANUTETa; MUTpononnT Mmapuon u ero «CinoBo o 3akoHe U bnaromatny;
xutne ®eonocus Ilewepckoro; Cepruit Panonexxckuit — nyxoBHbIH cuMBon Pycu, «urymen
3emnu pycckoi»; Kupumn benoszepckuit — ocHoBatens benosepckoil oOuTenr W HOBBIX
IIPUHIMIIOB MOHAIIECKOW JKW3HU M €r0 CHOJBWKHHKH; KH3b-MydeHUK Muxamn SpocimaBuu
Teepckoif; onpuusbiii mMutponosut Pwiunn (KoibldeB), ero ITyXOBHBI HpPOTECT NPOTUB
nosmtuky MBana IV; marpuapx I'epMoreH u ero posib B OpraHu3anyi CONPOTUBIIEHUS NOJIBCKUM
UHTEpBEHTaM B CMyTHOE BpeMsl.

Mooynv 3. Pycckue kusazvsa — 3auumuuxu Omeuecmea. Bnagumup MoHomax, ero 6opboa
3a MpeojioJieHNe TeHJAEHIMH pas3apobiieHHocTH Pycu, BoeHHBIe mOXoibl, «YcraB Bmagumup
BceeBonoguuay u «lloyuenue nersm». Benukuii kHs13p Anekcanap Hesckuit — «mobexaan, HO
HenoOeanM Obly»; BenuKuid KHs3b JImutpuit MBanoBuu [loHckoii; kHs3p Muxaun MBaHoBuUY
Bopoteiackuit — cnacurens OtedectBa. Kosi3p Muxaun BacunbeBuu Cxonun-Iyiickui, ero
JKA3Hb U BOCHHBIN T€HUM.

Mooynv 4. Ilaponu pyccroii eounckou crasvi. A.B. CyBOpoB — TIOJTKOBOJEI, HE
npourpaBmuii H1 oaHoi OuTBel. KHs3b . A. TloTeMkuH — Hen3BecTHbIE (PaKThl 00 W3BECTHOM
yenoseke. ['enepanm  M.A. MwunopagoBuu — «CyBOopoBa NHTOMEIl CIaBbl». | eHHaIbHBIE
dnoroBoiel O.@. Yirakos u [1.C. Haxumos.

Mooynv 5. Poccuiickue umnepamopvl u ux cnoosudicHuxu. Amnekcannp JlanuinoBud
MenmukoB u ®eodan [IpokomnoBuY — UCHOTHUTENb M HACOJNOT METPOBCKUX pedopm. E.P.
JamkoBa — «i1y4 cBera B TeMHOM IHapcTBe»? Pedopmarop M.M. CnepaHckuii: OT ciaBbl K
n3rHanuto. M.X. PeliTepH — TeHni WM «pacTpaTdyuK POCCUHCUX TeppUTOpUii»?; «BaMm HyKHbI
BEJIMKHUE TIOTPSICEHUsI, MHE HYyXHa Benukast Poccus» - xxusnp u nesuus [1.A. CtonbinuHa.
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Mooyns 6. «Cepebpsinvlil 8exy pycckoui Kyiemypul. PycCKuii MOJEpHU3M B KYIBTYpeE.
HampaBnenus B 1mos3uu, X BUAHEHIINE MPEACTaBUTEIN. Pycckuii MoepH B M300pa3UTEIIbHOM
uckyccrse. JlesarensHocTs KHArMHA M.K. TeHumeBoi no noaaep:kke pycCKUX XyI0KHUKOB U
MOMYJSIpU3allud  PYCCKOro uckycctBa B EBpome. Pycckue OnaroTBopuTenu u MeEIEHATHI.
Odumnocodekas mbicab «CepebpsiHOTo Bekay. M3marensckoe neno B koHie XIX - Hagame XX
BEKa

Mooynw 7. J[yxoenoe pazsumue cogemckozo oouecmea 6 60-e — 80-e 200vb1. «OTTENENBY
B COBETCKOM KyJbType. Biamumup Beicoukuii — pynop rpaxkiaanckoro mnporecta. CoBerckas
catupa: A. Paiikun. luccunenrckoe nsumxenue: A. ['amuu, A. CaxapoB. ABTOpCKas IECHS Kak
SBJICHUE B UJICOJIOTUU U KYJbType, HalpaBJieHUs], HanboJiee N3BECTHbIC MTPEICTAaBUTEIH.

Mooyne 8. Konomenckoe — namamuuk apxumexmypul, UCmMopuu, npupoosl, Kyibmypbl.
Okckypeusi B Myseii-ycanp0y Komomenckoe. KojgomeHckoe - 3acThiBlliee B KaMHE PYCCKOE
cpenHeBeKoBbe. HoBbIE TEHAEHLIMM B apXUTEKTYpE - IIATPOBBII CTUIIb B XPaMOBOM 304ECTBE.
3HaKOMCTBO ¢ ObITOM pycckux mapeid. Ilerp JImutpueBnu bapaHOBCKHMII — OCHOBaTeIb My3esi-
ycans0b1l  Konomenckoe. HMcropuueckue coObiTHst Ha TeppuTopud KOIOMEHCKOTO M HX
YYaCTHUKH.

4. O0beM y4eOHOMH JUCHUILINHBI

Buasbl yuedHoii padoThl B 3E B axanem.
yacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 110 Y4eOHOMY ILIAHY 4 144
KonraktHas pa6ora (KP): 1 36,2
Jlexruu (JIek) 1 36
[Tpaktuueckue 3anstus (I13) - -
CamocrositeabHas padora (CP): 3 107,8
KoHTakTHas camocTosTebHas pabota 05 0,2
CaMoCTOSITEeIPHOE U3YYCHUE PA3/ICIIOB TUCIIMIUIHHEI ’ 17,8
Bua KoHTpOJIA: 32a4€T - -
Buabl yueOHoi1 padoThI B 3E B acrtp. yacax
O0mas TPyA0EMKOCTh JMCHHILIHHBI 10 Y4eOHOMY IIAHY 4 108
KonTakTHas padora (KP): 1 27,15
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) - -
CamoctosiTenbHas padora (CP): 3 80,85
KoHTakTHas camocTosiTenbHas paboTa 05 0,15
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI ’ 13,2
Bupa koHTpoOJIsi: 3a4éT - -

«Pycckuii s3bIK U KyJbTypa peun st xumukos» (51.B./1B.01.02)
1. Heap AuCHUNIMHBLI — TOBBIIICHHE O0OmEH W TPO(ECCHOHATBLHON KyIbTYyphl peun
CTyAeHTa U (OPMHUPOBAHUE MPAKTUYECKOH MOTPEOHOCTH

COBCPUHICHCTBOBAHUHN JIMYHOCTU

CaMOpPAa3BUTUN U

2. B pe3yabTaTe H3y4eHHMs IMCHHUIIMHBI 00YUYAIOLIUIiCS 10 MpPOorpaMMe crenHaJIuTeTa

HOJIKECH:
O6Hal[aTB CJICAYIOIIUMHA KOMIICTCHIIUAMMU:

— TOTOBHOCTBKO K CaMOpPa3BUTHIO, cCaMOpcaln3alnuu,

norennuaia (OK-7);

HCIIOJIB30BAHHUIO TBOPUYCCKOI'O

— TOTOBHOCTHIO K KOMMYHHUKAllMM B YCTHOM M NHUChbMEHHOW (opmax Ha pPYycCKOM U
WHOCTPAHHOM SI3bIKaX JUIsl pelieHus 3a1a4 npodeccuonansHoi aestenapuoct (OITK-7);
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— TOTOBHOCTBIO MPEACTABIATH MOTYYCHHBIC B MCCIICIOBAHMSIX PE3YNIbTATHI B BUJIE OTYCTOB
U Hay4HbBIX MyOJUKalUui (CTEHIOBBIX JTOKIAI0B, pedepaToB U cTaTell B MEPUOIUUECKON
HayuHou neyaru) (ITK-7).
3namo:

- (pyHKIMH s3BIKA KaK cpeAcTBa GOPMHUPOBAHUS M TPAHCIISIIUN MBICIIH;
- crienu(UKy YCTHOM U MUCbMEHHOU peun;
- crienu(hUKy HAYIHOTO SI3BIKA, KAHPbl HAYIHOTO CTHIIS;
- CTUJIEBBIC YEPTHI U S3BIKOBBIE OCOOEHHOCTH YKaHPOB O(UIINATBHO-IEIOBOTO CTUJIS;
- HOPMBI JINTEPATYPHOTO S3bIKA;
- 0COOEHHOCTHU MOJIMOTOBKU TEKCTOB Pa3HbBIX BUIOB ITYyOJUYHOIO BBICTYIUICHHUS,
Ymems:
- TpaHC(OPMUPOBATH MUCHMEHHBIN TEKCT B YCTHYIO OpPMY peuu;
- OTVIMYATh KOJU(DUIIMPOBAHHYIO (HOPMHUPOBAHHYIO) PeUb OT HEKOAUPUITUPOBAHHOI;
- BBIJICIISATH CTPYKTYPHBIE €IMHUIIBI TEKCTA;
- HaXOJIUTh B TEKCTE PEYEBbHIC OITMOKHU M YCTPAHSTh UX;
- COCTaBIIATH JIMYHBIE TOKYMEHTHI B COOTBETCTBUU C HOPMATHUBHBIMU TPEOOBAHUSIMU;
- HCTIOJIH30BATh BHIPA3UTEIIHHBIE CPENICTBA SA3BIKA;
- BBICTYIIATh MyOJIMYHO C Pa3HBIMU KOMMYHHKATUBHBIMU HAMEPEHUSIMU;
Braoemy:
- KyJIbTypOi Hay4HOH M JEJI0BOI peun B MUCbMEHHOM U yCTHOU (opme;
- ocHoBaMH 3((HEeKTUBHONM KOMMYHHUKAIIMH B y4eOHOU U TpodecCuoHanbHOM
- IeATSIIBHOCTH (HAaBBIKaMU MyOJIMYHOM pedr, apryMEHTAIlUH, BEICHUS JUCKYCCHH).
3. Kpartkoe coaep:xaHue TUCHUILIHHBI
Mooynv 1. Beedenue 6 npeomem

1.1. Pycckuii a3bIK ¥ KyIbTypa peud Kak NPEAMET, KaK COCTaBISIOMAs )KU3HEHHOTO
ycriexa. OCHOBHBIE TOHSTHS Kypca, BIHMSHHE A3bIKa Ha (HOPMUPOBAHHE JMYHOCTH YEJIOBEKA.
Pycckuii s13bIK Kak crioco® CyIIECTBOBAHUS PYCCKOTO HAIMOHAIBHOIO MBIIIJICHUS M PYCCKOM
KyJnbTypbl. MlcTopuueckue cBeieHHs O pycCKOM s3blke. HOBBIE IBIEHUS B PYCCKOM SI3BIKE.
1.2. MHoroo0pa3ue S3bIKOBBIX cpeAcTB. OTOOp ~ S3BIKOBBIX CpPEACTB I OoOecredeHus
HaubOoznee >(PPEeKTUBHON KOMMYHUKALIUU B ONPENEICHHON CUTyalluu. TUIIBI pEUEBbIX CUTYaIH
U (yHKIMOHAIBHBIE Pa3HOBUJHOCTH COBPEMEHHOIO pycckoro s3bika. Popmbl  peun
(mMcbMeHHas M yCTHas) U uX cnenuduka. OyHKINOHATbHbIE CTWIN (HAY4HbIH, O0(QUIMATbHO-
JIeNI0BOM, MyOnuuucTHueckuil). JIuteparypHslii sI3bIK U HEJIUTEPATYPHBIE TUIIBI PEUH.

Mooynw 2. Kynemypa Hayunou peuu u 0eno8otl pedu
2.1. TekcTt, ero CTpyKTypa, THUIbI, KOMIIO3UIUS, BUABI KoMIIpeccuu. OCOOEHHOCTH HAyYHOT O
CTWJIA peuH, crenurduka UCIoJIb30BAHUS AJIEMEHTOB Pa3IMYHBIX S3BIKOBBIX YPOBHEH B HAYUHOMH
peun. SI3BIKOBBIE CPE/ICTBA, CIIELHANIbHbIC IIPUEMBI U PeUeBble HOPMBI HAYUHBIX pabOT pa3HbIX
’KaHpoB. JKaHpBI yCTHON Hay4HOU PEYH.

2.2. O¢punuanbHO-/€I0BOM CTHIIb PeUYM, €ro PasHOBUAHOCTH, cdepa ero GpyHKIHMOHUPOBAHMS,
KAHPOBOE pa3zHooOpasue; A3BIKOBBIE bopMyIib OQUIMAIbHBIX JIOKYMEHTOB;
MHTEpHALMOHAJIbHBIE CBOICTBAa pycCKOM O(UIMATbHO-IEN0BOM MUCBMEHHON peun; IpaBuia
0o(opMIIEHHS TOKYMEHTOB; pEYEBON ITHUKET B JIOKYMEHTE.

Mooyne 3. Hopmamuenwiil acnekm

3.1. SI3pikOBast HOpMa, €€ poJib B CTAHOBJIEHUU M (PYHKIIMOHUPOBAHUY JINTEPATYPHOTO SI3bIKA.
OmnpeneneHne BapuaHTHOCTHU SI3bIKOBOI HOpMBL. Opdosnudeckre HOpMBbI PyCCKOTo
JUTEPATyPHOTO SA3BIKA.

3.2. Jlekcuyeckre HOPpMBbI PYCCKOT'O JINTEPATYPHOT'O SI3bIKA, IPUYMHBI  HAPYIICHUS HX.
3HaueHue CII0Ba U JIEKCUYecKasi cCoUeTaeMOoCTh. VIHOS3bIYHbIE CJIOBA B COBPEMEHHOMN PYCCKOM
peun. Pycckast ppazeosnorust u BEIpa3uTeIbHOCTh PEUH.

3.3. I'paMMarnyeckre HOPMBI PYCCKOTO JIMTEPATypPHOrO S3bIKA M CIIy4aul HUX HapyLICHUS.
Tpynusle ciaydan ynoTpeOJeHHss MMEH CYLIECTBUTENbHBIX. V3MEHEeHMs, NPOUCXOASIINEe B
ynoTpeOaeHU MUMEH YUCAUTENbHBIX. CHHTaKCHYeCKHe HOPMBbI M KyJbTypa peud. TpyaHbie
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CJIydan MMCHHOTI'O U I'JIaroJIbHOTO YIIPAaBJICHUA. CornacoBanue MoJIC)KaECro U1 CKasyeMoro B

dbopmax yucna.
4. O0beM y4eOHOH JUCIHILINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4 144
KonraktHas pa6ora (KP): 1 36,2
Jlexiuu (JIek) 1 36
ITpaxtrueckue 3ansatus (I13) - -
CamocrositeabHas padora (CP): 3 107,8
KoHTtakTHas camocTosiTenbHas pabota 05 0,2
CaMoCTOsTEeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI ' 17,8
Bua KoHTpOJIA: 32a4€T - -
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4 108
KonrakTHas pa6ora (KP): 1 27,15
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) - -
CamocrosiTeibHas padora (CP): 3 80,85
KoHTakTHas camocTosTenbHas pabota 05 0,15
CaMocCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI ’ 13,2
Bua koHTpOJIA: 3a4éT - -

«Peakuuu u metoabl oprannveckoii xumum» (b1.B.J1B.02.01)
Heab QMCHUNIMHBI — U3YYEHHE COBPEMEHHBIX METOJIOB M MOJXOJ0B OPTaHUYECKOTO
CUHTE3a, a Takke (POpMHUpPOBAHWUE Yy CTYICHTOB 3HAHUUH W YMEHHWH, TO3BOJISIOIIUX
CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATh KaK MPOCTbIE, TaK U CIOKHBIE
MHOTOCTaIUHHBIE CUHTE3bI PA3JIMUYHBIX OPTAHUUYECKUX COEAMHEHUN
B pe3yiabTaTe u3yyeHHs1 JUCHUIIUHBI 00y4aIOUIUIiCcs MO MPOorpaMMe crenHaJInuTeTa
MOJIKEH:
OO6nangaTh cneayoUMMI KOMIIETEHIIUSAMU:
CIIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIUICHHIO, aHaIHu3y, cuaTe3y (OK-1);
CIIOCOOHOCTBIO BOCIIPUHUMATh, pPa3BUBATh M HCIIOJIB30BATh TEOPETUUYECKHE OCHOBBI
TPAIUIIMOHHBIX M HOBBIX PA3/ICJIOB XUMHUH IPU PEHICHUH MPOPECCHOHAIBHBIX 3a/1a4
(OIIK-1);
BJIQJICHUEM  HaBBIKAMH  XUMHYECKOTO  JKCIIEPUMEHTA,  CHHTETHYCCKHMH  H
AHAJTUTUYECKUMU METOJaMH TIONYYeHUS] M HCCIEOBAaHUS XHUMHUYECKHUX BEIIECTB U
peaxkiuii (OI1K-2);
BJIQJICHUEM CUCTEMOH (yHJIaMEHTAIBHBIX XUMHUYECKHX TMOHITHH W METOJOJOTUICCKUX
aCIeKTOB XUMHUH, GOpMaMK U MeToaMHu Hay4dHoro mo3Hanus (ITK-3).

3name:
- 0a30BbIC U CHEIMATbHBIE METOJIbI OPraHUYECKOT0 CHHTE3a; MEXaHU3MbI U OCOOCHHOCTH

MPOTEKAHUS BaKHEUIIINX CHHTETUYECKUX PEaKIUM.

Ymems
- OCYIIECTBJISITh PETPOCHHTETHUECCKUN aHAIIN3 CTPYKTYPBI OPTAaHUUECKUX COSTMHEHUHN

CJIO)KHOT'O CTPOCHUS,

- noaOupaTh HanboJiee yCHelHble yTH CUHTE3a 1I€JIEBOM MOJIEKYJIbI;
- TUIAHUPOBATh U OCYILECTBIATH CJIOKHBIE MHOTOCTAIUUHBIE CHUHTE3bl OPTAHMYECKUX

COETMHEHUH CII0KHOTO CTPOEHHUS, padoTasi KaKk MHAWBHUIYaJIbHO, TAK U B COCTaBE TPYIIIHI.

Braoemw
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- METOJ0JIOTMEN COBPEMEHHOM OPraHUYECKON XUMUU U OPraHUYECKOTO CUHTE3A;

- HaBBIKaMHU PETPOCUHTETUYECKOIO aHAIN3a U CUHTETHYECKOT O TUIaHUPOBAHNUS;

- HaBBIKAMU CAMOCTOSITEIILHOM paboThI B 00JaCTH TOHKOTO OPraHUYECKOTO CUHTE3a

3. Kpartkoe coaep:xaHue TUCUHMILIHHBI

Mooyne 1. Knaccuguxayus u cmpoenue opeanuieckux coeoOuHeHull
1.1. IIpeamer oprannueckoir XxumMuu. OCOOCHHOCTH CTPOSHHUS YIIepoaHOro ckenera. [lonsTue
(GYHKIMOHATBHOM TPYIIIIHL.
1.2. Onucanue OpraHUYECKUX MOJIEKYJ (METOJ BAJICHTHBIX CBSI3€H U METOJ MOJICKYIISIMHBIX
opb6uTaneit). Moxens rubpuauzanuu AO, [1- u [1- cs3u. Teopust pe3oHaHca.
1.3. DOnexkrponnble 3pdekrsl 3amecturencii. WHIykTHBHBIE W Me30MepHbIE 3(PQPEKTHI.
KoHnuenmus crernenu oKUCIeHus A1 OpraHMueCKUX COEAMHEHNH.
1.4. CrekTpanbHble METOIbI aHanu3a B opranudeckor xumuu (SIMP, Y®, HK). OcHoBHBIE
IIPUHLIMIIBI, BO3MOXHOCTU METOAOB. Macc-ClieKTpOMETpuUsl KaKk METOJl aHaJlh3a OpPraHU4eCKHX
COCMHEHUIN. PEHTT€HOCTPYKTYPHBIN aHAJIK3 OPraHUYECKUX COCIUHEHHUM.
Mooynw 2. [Ipocmpancmeennoe cmpoenue opeanuieckux coeounenuii. Cmepeoxumus.
2.1. Tlonarue o koH(oOpManMSIX W KOHOUTYpALMSIX OpPraHUYECKUX coeAuHeHuid. CrocoOsl
n3o0pakeHust Mojekyn (mpoekuunu Heiomena, ®umepa). Kondopmamum mUKIMYECKHX
COEIMHEHUI.
2.2. DHanTHOMEpHUs W auactepeomepus. Bunabl xupanbHOCTH. AOCOTIOTHAS M OTHOCUTEIbHAs
koHurypauuu. Me3o-gpopmbl. CTepeonzomepus B KApKaCHBIX CTPYKTYpax.
Mooynv 3. Kucnomsi u ocnoganus 8 0peaHu4ecKou Xumuu.
3.1. Ilporonutuyeckas teopusi bpéncrema-Jloypu. Cuna kucinor u ocHoBanuil. Ilonsitue o
COMPSIKEHHBIX OCHOBAHMSIX U COINPSIKEHHBIX KUCIOTaX. BiMsHME 31EKTPOHHBIX U CTEPUUECKUX
3¢ dexToB Ha KUCIOTHOCTD. [IoHITHE KMHETUYECKOM KHUCIOTHOCTH.
3.2. Teopus Jlptouca. [lonopno-akuenrtonslie B3aumozeiictsus. Teopuss XKXMKO [lupcona.
[Tonspuzyemocts HMOHOB U Mojekyl. Hykmeopunst u snexkrpodunsl. KoukypeHuus
HYKICODUIBPHOCTH H OCHOBHOCTH. (aKTOpbl, ONpeAeNsiomure CHIy HYKICOQHWIOB U
3JIEKTPOHUIIOB.
Mooyne 4. H3yuenue u onucanue mexanuzmos opeanudeckux peakyui. Kunemuxa xumuyeckux
peaxkyuii.
4.1. CoocoObl  ompezneneHUss MEXaHM3MOB. PeakIMOHHOCIIOCOOHBIE  HWHTEPMEIUAThI:
KapOOKAaTHOHBI, KapOAHHOHBI, PAAUKANbI, KapOCHbI, HUTPEHBI (CTAOMILHOCTh M CHHTETUYECKUE
sKBHUBaJIeHTHI). Heknaccuyeckue kapOOKaTHOHBI.
4.2. CkopocTh peakuuu Kak (QyHKIHS HYKICO(UIBHOCTH M 3JIEKTPOPUIBHOCTH CyOCTpaTOB.
CpaBHeHUE KHHETHYECKHUX MapaMeTpOB Ui pa3HbIX (QYHKIIMOHATIBHBIX TPYIII.
Mooyns 5. HykneogunvHoe 3ameujenue y HacblyyeHHO20 amoma y2iepood.
5.1. Mexanu3mbl HYKI€ODUIBLHOTO 3aMeleHus (OMMOJIEKYISIPHBIA W MOHOMOJIEKYIISIPHBIN).
[TpocTpaHcTBEHHBIE U 31EKTPOHHBIE AP GEKTHI. YXOAAIINE TPYIIIbI, TOHATHE HYKI€O()YTrHOCTH U
anektpodyraoctu. OOparieHne KoH(GUrypauu u paremMusamnus. BHyrpennuii 0apsep.
5.2. Pa3nuunble BHIBI HyKI€OpHIOB. AMOUAECHTHBIE HyKJIeopuibl. aekTpoduibHOe
conerctBue. CTepeoXuMus peakiuil 3amenieHuss. AHXUMEpPHOE COJICIICTBHE.
Mooyns 6. Dnekmpoghunvroe npucoedunerue no KPAMHOU C3U U INUMUHUPOBAHUE.
6.1. KpatHas cBs3b Kak Hykieopuia. MexaHu3Mbl NPUCOEIUHEHNUs, paBiiio MapKOBHUKOBA U
ciydau ero HapymeHus. Tumnsl anekTpoduios. Katnonouausie narepmeanatsl B AJE peakiusx.
Onuessbie HOHBI. CTOPOHHUE HYKJICODHIIBI.
6.2. KatnoHHbIe MeperpynnupoBKH U HUKIU3ALMU. DIEKTPOPUILHOE TPUCOEIMHEHNE K JHEeHaM
U IPYTUM COIPSDKEHHBIM CHCTEMaM.
6.3. Peakuuu sIMMHUHUpPOBaHUSA, CpaBHEHHME MexaHuU3MOB. IIpaBmiio 3aiineBa. KoHkypeHuns
peaxuii 3aMeIIeHNs U AIMMUHUPOBAHUA. DIUMUHUPOBaHME 110 ["'opmaHy. DIMMUHUPOBAHHE 110

Koymy.
Mooyno 7. Ilpucoedunenue no KapOOHUILHOL epynne.

109



7.1. KapOoHWIBHBIE COSAMHEHHS M WX MPOU3BOJHBIC (aleTanu, WUMHUHBI, HUTPUIIBI) Kak
anekTpoduibl: o0mas XapakTepucTUKa. MeXaHU3Mbl NMPUCOCTUHEHHUS IO MOJSPU30BAHHBIM
KPaTHBIM CBSA3SIM. DJIEKTPOHHBIE M MPOCTPAaHCTBEHHBIE 3 pekThl. OOpaTuMoe MpHCcOeInHEHHE,
KpUTEpUn 00paTUMOCTH.

7.2. Terepoaromubie Hykieopunsl. I[lomydyeHue u pasnokeHUEe areraneil, ThoareTaieH,
ocHoBanuit udda.

7.3. IlpousBoaHbIe KapOOHOBBIX KHCIOT. Peakums srepuduxanuu. Aumnmmposanue O-, N-, S-
HYKJICO(HIIOB.

7.4. C-myxieoduisl, mpucoequHenue kapoanumonoB. OOpamienue mnomsipHoctu 1o Kopu-
3eebaxy. beH3onHOBasI KOHICHCAIIHS.

7.5. PeakTuBsl I'puHbspa u INTHHOpPraHMYECKHE COCTUHEHUS KaK HYKICO(UIIBI.

7.6. Kero-eHonbHas TayTOMepHsi, IMOJYYEHHE EHOJISATOB, CPaBHEHHE MX HYKICO(PHIBHOCTH.
AnbnonpHas koHaeHcarws. CrioxkHodpupHas konaeHcanus Kisiizena.

7.8. IlepekpectHas anbaoibHas KOHAEHcauusa. HampaBieHHas KOHAEHCAIUS, CTEPEOXUMHUS
peakuun. IlpaBuno Kpama, moxens ®denkuna-Ana. CUIMICHONATH U JIUTHEBBIE EHOJSTHI.
Peakuus Myxkasimbl. EHamunbl kak Hykiaeodunsl. Peakuus Mannuxa.

7.9. Tlpucoemuuenue wmnoB ¢gochopa u cepsl. Peakius Burrtura u poJCTBEHHBIC PEaKIUU.
Peruno- u crepeocenektuBHOCTh. Peakuus Kopu-Yaiikosckoro.

7.10. ConpspkerHoe nipucoenuaenue. Peaknus Muxasis. Cyoctparsl Muxasns B peaknusx C-C
coueTaHusl. AHMOHHAS MOJIMMEPHU3aLIHsl AKUEITOPHBIX aJIKEHOB.

7.11. T'mapua-uon kak Hykieopwit. BoccraHoBneHne KapOOHMIBHBIX COSAMHEHUH 10 CIIUPTOB U
aMUHOB.

Moonys 8. Dnekmpoghunvroe 3amewerue 8 apomMamuieckom psioy.

8.1. ApomaruuHocTb, obOmue mnpexacraBineHus. IIpasuno Xrokkens. Juarpammber @PpocTa.
Onucanue 6enzona B repmuHax MMO. ApoMaTHYHOCTh 3apsKEHHBIX YaCTULl U FE€TEPOLIMKIIOB.
SAMP kak METOJ OIEHKHM apOMAaTUYHOCTU. AHTHUAPOMATUYHOCTh, CTPYKTYPHBIE OCOOEHHOCTHU
LHUKINYECKUX TTOJUEHOB.

8.2. MexaHu3Mm 51eKTpOPUILHOTO 3aMelleHus. THUMbl ANEKTPOPUIOB, PETHOCETEKTUBHOCTD
3amemieHus. Hampasisromee  aeicTBue  3aMecTUTeNnei.  YCTOMYMBOCTH — S-KOMIUIEKCOB.
CornacoBaHHOE U HECOTJIACOBAaHHOE JIEWCTBUE 3aMECTUTENEH. AJIKMIMPOBAHUE U allMJIMPOBAHUE
no ®punento-Kpadrey.

Mooyns 9. Hykneogunvroe 3amewjernue 6 apomamuieckom psoy.

9.1. Mexanusm mnpucoenuHeHus-otieruieans. Kommiekc Meitzenreiimepa. AKTHBHOCTB
YXOISUIUX TPYII B PEAKIUAX 3aMEIICHUS.

9.2. ApuHOBBIN MeXaHU3M. PernoceneKTuBHOCTh 3aMEIICHUS B HEAKTHBUPOBAHHBIX CUCTEMAX.
9.3. Bukapuo3sHoe 3amerienue Bogopoaa. Kunernyeckre 0coOEHHOCTH peaKIiHy.

Mooynv 10. OcHosbl xumuu MemaiiopeaHU4ecKux coeOUHeHUl.

10.1. JIutuii-, mMarauii-, Menb-, UUHK-, KaJMHi-, pTyTh-, LEPUI-OPTraHUYECKUE COEAUHEHUS
(o6miee paccMoTpenue). [ -KoMIiekchbl mepexoHbIX METANIOB — OPOUTATBFHOE PACCMOTPEHHUE.
10.2.  Ilannaguii-kataau3upyemble  peaknuu  Kpocc-coueTraHus. OCHOBHbIE  CTaauu
KaTaJIMTUYECKHX ITUKIIOB. PernocenekTuBHOCTh, TpeOOBaHUs K CyOcTpaTam.

10.3. Peakiuu mnpucoeAVHEHUsT MO KpaTHBIM CBA3SM, KaTalU3UpPyEeMble KOMIUJIEKCAMHU
MEePEXOJHbIX  METauIOB.  TuTaH-opraHnyeckue  peareHTsl. Peaknus — KynmHkoBuua.
[Tonumepusanus ankeHoB Ha KatanuzaTopax [{urnepy-Harra.

10.4. Merare3uc aJIKeHOB U EHUHOB: OOIIIME MTPEICTABIICHUSI, MEXaHU3M, XEMOCEIEKTUBHOCTD.
Mooynws 11. Padukanvuvie peakyuu.

11.1. Uctounuku cBOOOMHBIX paaukaioB. llemHoe pamukanpHOe 3amenieHue. Kmaccudukamms
pEareHToB.

11.2. PagukanpHOE MPHCOEAUHEHNE N0 KPAaTHBIM CBs3sM. [IpuMephl KaTaIMTHYECKUX LUKIIOB.
Panuxansabie peakunn C-C couetanusi. XeMo- U PErMOCEIEKTUBHOCTb MPUCOEANHEHUSI.

11.3. BoccraHoBieHHE KpaTHBIX CBs3edl MeTayuiamu. Tumbl cyOcTpaTtoB. BoccTaHoBieHue 1o
bepuy. [InHakoHOBOE BOCCTAHOBIIEHHE. ALIMIIOMHOBAsI KOHJEHCAIUS.
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Mooyne 12. CunxpoHnnsie peakyuu.
12.1. CurMarpomHbie TEPErpyNIUPOBKH, OOIIHUE TpencTaBieHus. MexaHu3Mbl, OpOUTaIbLHbBIE
tpeboBanus. IleperpynmupoBku Kusitzena, Koyma. IlpunHnun coxpaHeHust opOUTaIbHON
CUMMETPUHU.
12.2. Peakuusa dunbca-Anbiaepa. OpOurtanbHoe paccMoTpeHue. CtepeoXuMus. IJIEKTPOHHbIE
TpeboBaHus. DHI0-ipaBuiIo Anbaepa. I'erepopeakius [uibca-Anbaepa.
12.3. unonsipaoe nukionpucoenunenue. Tumsl 1,3-qunoneit u qunonsipoduiaoB. O30HOIU3.
12.4. OcnoBbl ¢doroxumun. [uarpammbel SIOmoHCKOrO. [2+2] IUKIONpPHCOCTUHEHHE.
OpGuTtanbable TpeOoBanus. CriocoObl aKTUBAIIMH CyOCTPaTOB.
12.5. DnexkTponukinueckue peakiuu. Peakuus Hazaposa. Crepeoxumusi.
Moonys 13. Peaxyuu c yuacmuem kapbenos u numpenos. Kapbenouooi.
13.1. PeakmmonHas crocoOHOCTh KapOeHOB M KapOeHowaoB. CrocoObl reHepamuu KapOeHOB.
Huazocoenunenusi. Peakuun muknonponanupoBanusi. Peaknus Cummonca-Cmuta, MEXaHU3M,
CTEPEOXUMUYECKUE OCOOCHHOCTH.
13.2. Hurpensr — crnocoObl renepanuu. HutpeHnoBwie meperpymnmupoBku: ['opman, Kypuwmyc,
MImunar. Peakuus L raynuarepa. IeperpynnupoBka bekmana.
Mooynv 14. Peakyuu 60ccmanosieHus 0peaHuieckux coeOUHeHull.
14.1. T'uapunasie BocctanoBuTenu. [Ipocrpanctsennsie 3¢ dextsl. BoccTaHoBienue 6opanamu.
Pearent Kopu-bakmu-111n6aTsr.
14.2. Peakuuu rereporeHHoro ruapupoBanusa. Kartamuzarop Jlungmapa. BoccranoBnenue
atomapHbIM BoaojopoM. Monnoe ruapupoBanue. Peakums Knemencena. Peaknms Kuxnepa-
Bonsda.
Mooynwv 15. Peakyuu oxucnenus.
15.1. Oxucnenue cnuptoB. Pearent J[>xoHca u apyrue npousBogHbie Xpoma(6). OKuciIeHue mo
Ceepny u Moddary.
15.2. Peakuuu SHOKCHUAWPOBAHHUS U THAPOKCHIMPOBaHUA. [loAXOObIl K acHMMETPHUECKOMY
CUHTE3Y SMOKCUI0B U BULMHAIBHBIX JTUOJIOB.
15.3. Okucnenue yriaeBoaopoaoB (o01iiee paccCMOTPEHHE).
Moonys 16. O630p xumuu cemepoyYuKIUYecKUx cOeOUHEeHUI.
16.1. ApoMaTHYHOCTh I€TEPOLIMKINYECKUX COeTMHEHUN. [IATH- 1 1IecTUUIeHHbIE TeTEPOLUKIIBI.
KucinoTHO-0CHOBHBIE CBOMCTBA T€TEPOLMKIIOB. TayToMeEpHs a30JI0B.
16.2. OcHOBHbIE METOJbl CHUHTE3a TE€TEPOLUKINYECKHX COEIMHEHUU. PeTpoCHHTEeTHYECKHit
aHAJIN3 B CUHTE3€ FETEPOLIMKIIOB.
Mooyns 17. Xumus 0CHOBHBIX KIACCO8 NPUPOOHBIX COCOUHEHUII.
17.1. Crepeoxumus yriaeBonoB. Myraporanus. ['muko3unrpoBanue. AHXUMEPHOE COAEHUCTBHUE.
3alUTHBIE TPYNIBl B XUMHUH YIIIEBOJOB. OKHUCIEHHE U BOCCTAHOBJIEHUE YTJIEBOAOB. YTJIEBOJbI
KaK MPUPOIHBIC UCTOYHUKU XUPATBHOCTH.
17.2. Crepeoxumusi aMUHOKUCIOT. CriocoObl MOTYYeHHs] aMUHOKUCIOT. XUMHUECKHUE CBOMCTBA
amuHokucioT. [lentuast u Oenku. Opranokaranu3. epMeHTaTUBHBIN KaTalIN3.
17.3. XKupsr u dochonunuasl. Kupasie kucnotsl. [Ipocrarnanaunel. TepneHbl: 0COOEHHOCTH
CTpoeHUs1, OMOCUHTE3, paclpocTpaHeHue B pupojae. CTepousbl.

4. O0beM y4eOHOH JUCHHUILINHBI

Buabi yueoHoii paéornl B 3E B akaem.
yacax
O01as TPyA10eMKOCTh IHCHUIIHHBI 110 Y4€OHOMY IJIAHY 4 144
KonrTaktHas padora (KP): 1 36,2
Jlexmm (Jlek) 0,5 18
[Tpaktnyeckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 3 107,8
KoHTtakTHas camocTosiTenpHas pabora 1 0,2
CaMOoCTOATEIbHOE N3YUYEHHE PA3AeSIOB JUCIUIIINHBI 35,8
Bupa xkoHTpoOJIsi: 3a4éT - -
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Buabl yueOHo# padoThI B 3E B actp. yacax

O0mas TPyA0eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY IIAHY 4 108

Konrakthas pa6ora (KP): 1 27,15
Jlexmm (Jlek) 0,5 13,5
[TpakTaeckue 3arstust (I13) 0,5 13,5
CamocrositesibHas padora (CP): 3 80,85
KoHTtakTHas camocTosTenbHas pabota 1 0,15
CaMocTOosITeIbHOE U3YYECHUE PA3/IesIOB TUCIIUIUIMHEI 26,85

Bua koHTpoJs: 3a4éT - -

«MoJiekyasipHbIii 1u3aitH B maTepuaiopeaenun» (b1.B.J1B.02.02)

1. Heap AUMCHUNJIMHBI — HAJACTPOWKA 3HAHWM, MOMYyYEHHBIX B OOIIEM Kypce OMOXHMHH,
OpraHWYecKod W (QU3NYECKOW XHWMHH, B HaIPaBJICHWU CHEIUAIU3alud B 00JacTh
BBIYUCIUTEIBHON XHUMHH, OHOXMMHHU, XHMUYECKOM DSH3MMOJIOTHHU, CIELHAILHOTO
OpPraHMYeCcKOro CHUHTE3a, METOJOB HAIPaBJICHHOIO MOUCKAa COCAMHEHUM C 3aJlaHHBIMHU
CBOMCTBaMH.

2. B pe3yabTare n3yueHusi JUCHUILIMHBI 00y4Yalomuiics Mo mMporpaMMe crienuajauTeTa
JOJI3KEH
OO6nagath caeayOIMMH KOMIIETEHIIUAMU:

— CIOCOOHOCTBIO BOCIIPUHUMATH, Pa3BUBATh WU UCIOJIB30BATh TEOPETUYECKHUE OCHOBBI
TPAIUIIMOHHBIX M HOBBIX PA3/ICJIOB XUMHUH IPU PEHICHUH MPOPECCHOHAIBHBIX 3a/1a4
(OIIK-1);

— BJIAJICHUEM CHCTEMOH (YHIAMEHTAIBHBIX XUMHUYECKUX TOHATHHA M METOHOJIOTHYCCKHUX
acreKToB XUMUH, (hopMamu U MeToaMu HayuHoro no3Hanus (ITK-3).

3namo
- OCHOBHBIE METO/IbI HAMPABJICHHOTO TU3aiiHa OMOJIOTUYECKA  AKTHUBHBIX  BEIIECTB U
MOJIXO/IbI K TIOUCKY OPTaHUYECKUX COCIMHEHUH C 3a/IaHHON OMOJIOTMYECKOM aKTUBHOCTHIO
Ymemo

- AHAJIW3HMPOBATh BO3MOXHBIE MaTEPHBI (I1a0JIOHBI) CBA3BIBAHUS OPraHUUYECKUX COCTUHEHUH C
ux OelKaMU-MUILIEHSMH, BBIJCNATh B3aUMOJICHCTBYS, KPUTUYHBIE 1711 00pa30BaHMs KOMILJIEKCa
OeNoK-IUraHio, npeaiaraTb BO3MOKHbIE MOJU(PHUKAIMU CTPYKTYpP OPraHMYECKHX COETUHEHUH
JUTSI TIOBBIILICHUS/TIOHM>KEHUSI TPOYHOCTH YKa3aHHbBIX KOMIIJIEKCOB;

- aHaJIM3MPOBATh BO3MOKHBIE OHMOJOrMYECKHE AKTMBHOCTH OpPraHMYECKHX COEIMHEHUN Ha
OCHOBE JJaHHBIX IO UX B3aMMOJECHCTBHUIO C M3BECTHHIMHU TEPANEBTUYECKUMH MHIIECHIMU HUMEThH
OTIBIT JIESITEBHOCTH T10 BBIIIOJHEHUIO PEAJIbHBIX HAyUHBIX 3aJjau B Hay4yHOW J1abopaTopuH,
OMBIT MO0 MPO(ECCHOHATLHOMY OMMCAHMIO AKCIIEPUMEHTa B 00JaCTH KOMIBIOTEPHOTO JU3aiiHa
OMOJIOTNYECKHU aKTUBHBIX BEIIECTB

Braoemu
- TEOpHEN U HaBbIKAMH MTPAKTUYECKON pabOThl B M30paHHOI 006J1aCTH XUMUH.

3. Kparkoe coaep:kanue JUCHUTIIUHBI

Mooynw 1. Beeoenue.

OO0mue NpUHOWUIBI W3aiiHA OPraHWYECKUX BEHIECTB C 3aJaHHOM OMOJIOTHYECKOU
aKTUBHOCThIO. OCHOBHbBIE TEHACHIMH pPa3BUTHS MOJIEKYJISIPHOTO Ju3aifHa OMOJOTHYECKH
aKTUBHBIX coenuHeHUH. [IpakThueckas HampaBlIeHHOCTb W (PyHJZaMEHTaIbHOE 3HAuEHUE.
[TpuninuanbHas cxemMa  pa3paboTKH  HOBBIX JIEKAPCTBEHHBIX CPEJICTB. Ilonstue
HEYJIOBJIIETBOPEHHONH  MeIULIMHCKON moTpeOHocTu. [loHsATHE TepameBTHUECKONH MMILEHH.
CBs3b TEpaneBTHUECKOW MHUILIEHH U OMOJIOTHYECKOM aKTHUBHOCTH.

Mooynws 2. Cunogvie nonsi u mooenvHvle NOMEHYUAbL.

Munienb  HampaBiI€HHBIH ~ IOMCK  JIEKAPCTBEHHBIX  CpelacTB.  benkm  kak
TepaneBTUYECKWe MHIIEHH. MeTolbl OIIEHKHM MPOYHOCTH KOMIUIEKCOB OE€JOK-JIMraH/.
Hcnonp30BaHne MOJEIBHBIX MOJEKYIIPHO-MEXAHUUECKUX IOTEHIUAJIOB s ONHUCAaHUsA
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HEpruM  00pa3oBaHMS  KOMIUIEKCA. OCHOBHBIE CWJIOBBIE TIOJI, HCIOJNb3YEMbIE B
MOJIEKYJISIPHOM MOJIEIMPOBAHUH.

Mooyne 3. [loocomosxka cmpykmypbl 0eika K 8blYUCTUNENTbHOMY IKCHEPUMEHNY.

benku xak TepameBTuyeckue MumieHH. OcoOeHHOCTH OEJIKOBBIX MOJIEKYT Kak
TepaneBTuyecknx MuIIeHeH. Meroabl aHanu3a KOH(POPMALMOHHON MOABMKHOCTH Oexa.
[Tonstue  aktuBHOrOo  1eHTpa. KoHdpopManuoHHas MOABHKHOCTh OCTaTKOB aKTHUBHOTO
nenrpa. lloaroroBka cTpykTypsl Oeika K BBIYHUCIUTEIEHOMY SKCICPUMEHTY.

Mooynv 4. Oyenxa 6uon02UYECKOU AKMUBHOCTIU MEMOOAMU MOAEKVISAPHOZO OOKUHEA.

MounekymsipHbIi JOKMHI U BUPTyaJbHbIM CKpUHUHI. OCHOBHBIE 3a7aun Merona. Cxema
BBIUMCIUTENLHOTO  JKCIIEpUMEHTa. AHanu3  pe3yabTaTOB U MOBBIIIEHUE  TOYHOCTH
MOJIEKYJSIPHOIO  JOTWHTa.  MeTroapl  BBIACICHHS  BaXHEHINMX B3aUMOJCUCTBHM U
CTpykTypHasi ¢QuubTpauus. DOparMeHTHbII AOTHHT. BUpTyanbHbIE CKpPUHUHT OUOIHOTEK
XUMHYECKHX coenuHeHHd. OCHOBHBIE OTPAHUYECHHUS METO/1a MOJICKYJISIPHOTO JOTHHTA.

Mooy 5. Ilpumepol npaxkmuueckoti oyeHKu 6uUo102U4ecKoll AKMUBHOCMU COeOUHEHUI.

[lonatne THMOTE3BI B  BBIYUCIUTENBHOM OKCIEPUMEHTE. AHAIN3  CBS3bIBAHUSA
OPraHMYECKUX COCJAMHEHWH B AaKTHBHBIX LIEHTpPaX KWHA3, Ha OCHOBE JIUTEPATYPHBIX
JaHHBIX 10 CBSI3M CTPyKTypa CBOMCTBO. OOBsicCHEHHE OMOJIOTMYECKOM AKTUBHOCTH Ha
OCHOBE JaHHBIX  MOJEKYISpHOro  JokuHra. Paz0op Hambojee XapaKTepHBIX OIIMOOK
MOJICKYJISIPHOTO JOKHHTA.

Mooyns 6. Ilpumepsvl npakmuueckoul oyenKy 6UONI0SUYECKOl aKMUBHOCIU COeOUHEHULL.

AHanmu3 CBSI3bIBaHUS OPraHWYECKHUX COCAMHEHHH B aKTUBHBIX IIEHTpPax IMpoTeas
(tpomOuH, Oera-cexkperaza u T.O.). OObsiCHEHHE OHOIOTMYECKOW AaKTHUBHOCTH Ha OCHOBE
JAHHBIX ~ MOJIGKYJISIpDHOTO  MojenupoBaHus. Pa30op  Hamboiee xapaKTEpHBIX OIIHMOOK
MOJIEKYJISIPHOTO JIOKWHTA, XapaKTePHBIX JJIsl JOKHUHTA B IPOTEa3bl.

Mooynv 1. OcHosHble Kiaccbl mepanesmuyeckKux MutleHel.

[Tonsitue cenektuBHOCTH. (OCHOBHBIE KJIACChI TEPaneBTUYECKUX MUIICHEH.
XapakTepHble OCOOCHHOCTH aKTHBHBIX LEHTPOB KHHA3, mpoTeas, (ocdoamdcrepas. [lonstue
CEJICKTUBHOCTH, CBSI3b TOKCHYHOCTH U CEJNEKTUBHOCTH. BaXHOCTb CO31aHHE CEIIEeKTHBHBIX
MHIMOUTOPOB  JUIsl  pa3paOoTKu  Oe30macHbIX JIEKapCTBEHHbIX  IpenapaToB. [loaxonsl k
MOJICTTUPOBAHUIO CEIIEKTUBHOCTH OPTaHUYECKUX COETMHEHUN.

Mooynw 8. Memoowt npedckazanusi mpexmepHotl cmpykmypbl OeiKa.

TpancmemOpanHble O€NKM Kak TEpareBTUYECKUE MHIIEHU. TpaHCIopTephbl, HOHHBIE
kaHansl, GPCR. Cps3piBaHHE OpraHnyeckux coequHeHui B axkTuBHBIX IieHTpax GPCR.
[ToHsiTHE aroHWCTOB, AHTATOHHMCTOB, OOPAaTHBIX aroHUCTOB. OCOOCHHOCTH  MpeICcKa3aHUs
CBSI3BIBAHUS OPraHUYECKUX COCTUHEHUN B aktuBHBIX 1HeHTpax GPCR. Ilogxonsr k
IpeJcCKa3aHUI0 TPEXMEPHON CTPYKTYphI OellKa.

Mooynw 9 Ilpedckazanue Ouon02UYECKOU AKMUBHOMU MemoOamu MOJLEKYISAPHOU
OUHAMUKU.

MonexymsipHasi auHamuka. OcHOBHBIE 3amaun  MeToja. (Cxema BBIYHCIUTEIHHOTO
DKCIIEPUMEHTa. AHaNM3 pe3yJabTaTOB M TMOBBIIIEHWE TOYHOCTH MPEACKA3aHUNH METOdaMHU
MOJIEKYJISIPHOW AMHAMHUKH. MeTo Bo3MyIIeHUsI cBOOOIHOM HEepruu. OCHOBHBIE OTpPaHUYCHUS
METOJla MOJIEKYISpHOW AMHAMHKH M BO3MYIIEHHUS CBOOOMHOM sHepruu. [loTeHiman cpeaHmii
CHUTBI.

Mooyns 10. [lpeockazanue b6uonocuuecxot akmusHocmu memooamu QSAR

JluzaiiH OHMOJOTMYECKM AaKTHBHBIX BEIIECTB HAa OCHOBE CTPYKTYphl juranga. [lomck
KOJINYECTBEHHBIX ~ COOTHOIICHUIH  CTPYKTypa-cBOHCTBO.  MoseKkynsipHble JEeCKPHUITOPBI.
MeTobl TOCTPOEHUS MOJIEeNIeH CTPYKTYpa-CBOWCTBO. JJOCTOMHCTBA M HEZIOCTATKH METO/IA.

Mooynwll.  [lpedckasanue  apmakokuHemuuyeckux napamempos  OpeaHu4eckKux
coeOuHeHuUll.

OcHoBHbIE  (DapMAKOKMHETUYECKHE  XAPAKTEPUCTUKU  OUOJOTMYECKH  aKTHBHBIX
BemectB. [lonstue ADME. Iloaxoasr k mpeackazaHuio aacopOumm W MeTadboiu3ma
OMOJIOTUYECKH aKTHBHBIX BEIIECTB. MOAETMPOBAHUE CBS3BIBAHUS OPTAHMUYECKUX COEIUHEHUI
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¢ Oenkamu  1Ia3Mbl  KpPOBH,  IIMTOXpPOMaMmH, IIIIOKYpPOHHITpaHCdepazamu, Oenxamu
MHOKECTBEHHOW JieKapcTBeHHOW  yctoiumBocTH. [loctpoenne QSAR  wmopeneit  mns

npenckasanuss ADME.
Mooy 12. I1o0x00vl Kk 8b160py KeKaAPCMBEHHO020 KAHOUOAMA.
OCHOBHBIE ~ XAapaKTEpUCTHKH  JIEKAPCTBEHHOTO  KaHAWIaTa C  TOYKH  3PEHUS

s dexTrBHOCTH, (AapMAKOKUHETHKH U TOKCHMYHOCTH. [loaxoapl K BBIOOPY JIEKapCTBEHHOTO

KaHAugaTa. AHaIM3 JIMTEPAaTYpHBIX TNPUMEPOB IO BBHIOOPY JIGKAPCTBEHHOTO KaHIWAATA.

Paz6op Hanbosee XxapakKTepHBIX OITHOOK.
4. O0beM y4eOHOMH JUCHHILINHBI

Buabl yue6Hoii padoThI B 3E B axanem.
yacax
O01as TPy10€eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4 144
KonraktHas pa6ora (KP): 1 36,2
Jlexiuu (JIek) 0,5 18
[Tpaxtrueckue 3ansatus (I13) 0,5 18
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 B 3E B acrp. yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4 108
Konrakthas pa6ora (KP): 1 27,15
Jlexruu (JIek) 0,5 13,5
[Tpaktuueckue 3anstus (113) 0,5 13,5
CamocrosiTeibHas padora (CP): 3 80,85
KoHTakTHas camocTosTenbHas pabota 1 0,15
CaMocTosTeIbHOE H3YYCHUE Pa3/IeNIOB TUCIIUILUIHHEI 26,85
Bupa koHTpoOJIsi: 3a4éT - -

«COBpeMEHHbIe METOAbI MOJYICHUS U UCCIICAOBAHUSA HEOPIraHUIECCKUX MAaTEPHUATIOB»

(51.B.JIB.02.03)

1. leab AUCHHUILIHHBI:

— (dopmupoBaHMEe KOMIUIEKCA 3HAHWH, TO3BOJIAIONIUX OPHEHTUPOBATHCS B MHOT000Opasuu
COBPEMEHHBIX HEOPTraHWYEeCKHX MATEepPHAIOB, WX MECTe B IPOW3BOJACTBEHHBIX IpOIECcCcax M
OBITOBOW JKU3HU JIIO/ICH, 3HAHUN O B3aMMOCBSI3U MEXIYy XUMHUYECKHM COCTaBOM, CTPYKTYpOM
(KaKk XMMHYECKOM, TaK U MHKPOCTPYKTYpPOW) JAHCIIEPCHOCTHIO U CBOWCTBAMH HEOPTaHWYCCKUX
MaTepuasoB, KOTOPhIE COCTABIAIOT OCHOBY JJIs IIE€JICHANPABICHHOTO CO3JaHMSI MaTEPHAIIOB C
3aJIaHHBIMH XapaKTEPUCTHKAMHU.

2. B pe3yJbTare n3yueHus JUCHUILIMHBI 00y4Yalommiicsi Mo NporpaMMe crnenuaJnTeTa
JMOJIZKEH

Obnadams CIETYIONTUMA KOMITETCHITHSIMU:

—  CHOCOOHOCTBIO K a0CTPaKTHOMY MBIIIICHUIO, aHau3y, cuHTe3y (OK-1);

— CIHOCOOHOCTBIO BOCHpPUHUMATh, pa3BUBaThb W MCIOJIb30BaTh TEOPETUYECKUE OCHOBBI
TPaJUIMOHHBIX U HOBBIX Pa3JIelIOB XMMHUU MIPH pereHnn npodeccuonanbhbx 3aaad (OITK-
1);

—  BJIQJICHUEM HABBIKAMM XUMHUYECKOI'O JKCIIEPUMEHTA, CHHTETUUYECKUMU U aHATUTHYECKUMU
METOJIJaMHU TIOJTyUSHHS ¥ UCCIISIOBAHUS XMMUYECKUX BemecTB u peakiuii (OI1K-2);
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- BJIaACHUEM cucTeMOU q)YHI[aMeHTaHLHBIX XUMHYECKUX IOHATHUA U METOAOJIOTHUYECCKUX
acIeKToB XUMUH, (hopMaMu U MeToaaMu HaydHoro rmo3Hanus (ITK-3)
B pe3ynbrare n3yueHuss AMCUUIIIIMHBI 00 yYaIOLIUICS T0JIKEH:

3namo:

— KJIacCU(UKALNIO HEOPTaHUIECKUX MATEPUAIIOB;

— 0COOEHHOCTU METOJ0B KOHCOJUIAIMN HEOPTaHUYECKUX KePAMUUECKUX MAaTepUaJIOB;

— OCHOBHBIE METO/IbI MOJYYEHUSI HAHOTIOPOILIKOB U OCOOCHHOCTH UX KOHCOJUIAIUY;

— TOHATHE QJIUTUBHBIX TEXHOJIOTMH, WX OCOOCHHOCTH B TPWIOKEHUH K IOJTYYCHHIO
TJIaHAPHBIX 3JIEMEHTOB;

— COBpPEMEHHbBIE TEHJCHIIMH PA3BUTUS KOHCTPYKIIMOHHBIX MaTe€pUajioB, B TOM YHCIIE
BBICOKOTEMIIEPATYPHBIX KEPAMUUECKUX MATEPUAIOB U KOMIIO3UTOB;

— COBpPEMCHHBIE TEHJCHIIMHW pPa3BUTHSA (DYHKIIMOHAIBHBIX MaTEpHAIOB, B TOM YHCIIC
MaTepHaJIOB ISl AJIbTEPHATUBHOM SHEPTETHKH, XUMHUYECKOM Ta30BOM CEHCOPUKHU, ONTHKHU.
Ymemes:

— BBIJEIATH OA30BbIC CBOMCTBA PA3IMYHBIX THIIOB HEOPTAHMYECKUX MAaTEPUAIIOB;

— paccyMThHIBaTh MEXaHMYECKHE CBOWMCTBa (IIPOYHOCTH, TBEPAOCTb, TPEIIMHOCTONKOCTH) IO
SKCIIEPUMEHTAIBHBIM JaHHBIM, TIOTy4YEHHBIM C IPUMEHEHUEM COOTBETCTBYIOIINX METO/IOB;

— OPHUEHTUPOBATHCS B METO/IAX MUCCICIOBAHUS CTPYKTYPhl HEOPTaHUYECKUX MATEPUATIOB.
Bnaoems:

— METOJIaMU aHallu3a JaHHBIX CKaHUPYIOIIEH AIEKTPOHHONW U aTOMHO-CHIIOBOW MUKPOCKOIIHH.

3. Kpatkoe coep:kaHue Kypca

Obowue npeocmaegieHusn 0 CO8PEMEHHBIX HEOPZAHUYECKUX MAMEPUATAX, MEMOOAX UX
ROMYYEHUA U UCCTIe008AHUA

OCHOBHBIC TIOHSATHS MAaTEPUATOBEACHUS. OBOJIONUS MAaTEpUaIOB IO Mepe pPa3BHTHUSA
YeI0BeUYeCKON [IMBUIN3AIMU, OCHOBHBIC dTanbl. CBsI3b XMMHUH U MaTepHaioBeieHus. Paznuunbie
TUIBI KJIaCCU(PUKAINE HEOPTAHUIECKUX MAaTEPUAIIOB — IO MPOUCXOKICHHUIO, TI0 HA3HAUEHHIO, T10
COCTaBy, 1O (GYHKIUSAM U CBOHCTBAM.

MeToap! KOHCOTHIAIMHA 00BEMHBIX MaTepHaNIOB. TeopeTHUYecKrne OCHOBBI CTIEKaHUs. XOJOIHOE
cTatuyeckoe npeccoanue. ['opsiuee mpeccoBanue. VickpoBoe 1uiazMeHHoe criekaHue. OCHOBBI
METOIOB, MPUHIMITHAIEHOE YCTPOHCTBO 000PYAOBaHUS, OCOOCHHOCTH.

OcoOeHHOCTH HaHOMAaTepuasloB. MeTo/bl MOIYy4YE€HUS HAHOMOPOLIKOB — XHUMHUYECKOe U
du3HUecKoe OCakJACHUE M3 MapOBOM/Ta30BOU (Da3bl, COOCAKICHUS MW COKPUCTAILTU3AINN W3
pPacTBOPOB, 30JIb-T€Ib TEXHOJIOTHUS, MUPOJIU3 a3po30Jied, TUAPOTEpMalbHbBIM MeToa. MeTosl
MOJTy9YEeHUSI HAHOCTPYKTYPUPOBAHHBIX KEPAMHUECKUX MATEPHAIIOB.

CoBpeMeHHbIE METO/IbI UCCIIE0BAHUS CTPYKTYPhl HEOPraHUYeCKUX MaTepuanoB. CKaHupyromas
AIIEKTPOHHASI MUKPOCKOTHSI. ATOMHO-CHIIOBast MUKPOCKOTIHSI. CTIeKTpabHBIE METO/IBI.
Ocobennocmu noy4enus u uccied008anus KOHCMPYKYUOHHBIX HEOPZAHUYECKUX
Mamepuanos

Konctpykuuonnsie marepuainsl. Kiaccuduxanus, 0azoBble cBoiicTBa. MeToabl onpeneneHus
MPOYHOCTH (Ha U3ruo, Ha CXKATUE), TBEPAOCTH, TPEIIUHOCTOUKOCTH.

KoHcTpykiimoHHbIe MaTepralibl. MeTo/1bl yIIPOUHEHHS KOHCTPYKIIMOHHBIX MaTE€PHUaIOB.
BricokoTeMnepaTypHble KepaMHYeCKHEe MaTepuaibl B KOMITO3HUTHL. Crnennpuieckne CBONCTBA.
MerToap! onpeienieH st CTOMKOCTH K TEpMOYAapy.

Ocobennocmu nonyyeHus u uccied08anus QYHKYUOHAIbHBIX HEOP2AHUYECKUX MAMepUailos
OyHKIMOHANBHBIE ~ Marepuaibl. Knaccudukanus.  DIEKTpONpPOBOAHBIE  KEepaMUYECKHE
MaTepHalbl, MAarHUTHBIE M ONTHYECKHE MaTepraibl. OObeMHBIE U TUIaHApHBIE ()YHKIIHOHATEHBIE
MaTepHabl.

ANMTUBHBIE TEXHOJOTHH — CyTh, THUNBI, ocoOeHHOCTH. CyIIecTBYIOMIME METOIUKH |
TEXHOJIOTUH MOJTy4YeHHUsI 00BEMHBIX U IJIAHAPHBIX MaTePHAJIOB.
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AJINTUBHBIE TEXHOJOTHMH — CO3JIaHHEe I[UIAHAPHBIX (DYHKIMOHAIBHBIX MaTepuanoB. Poib
(GYHKIIMOHAJIBHBIX YEPHWJ, UX PA3HOBUIHOCTU — UCTHHHBIE PACTBOPHI MPEKYpCOPOB, 307U U
MACThl, METOBI UX MONy4YeHUs. TpeOoBaHus K PYHKIIMOHATBHBIM YePHHIIAM.

Heopranuueckue matepuanbl uis anbTepHAaTUBHOM sHepretuku. Knaccudukanus. [IpuHIums
paboThI pa3IMYHBIX BUJOB siueeK. [[pUHIIUIIBI M METOJIbI OJYYCHHS] KEPAMUYECKUX MAaTEPUATIOB.
CoBpeMeHHbIE TEHACHIIUU PA3BUTHS.

Heopranuueckne ra3ouyBCTBUTENbHBIE Marepuaibl. Kiaccudukanus Ta30BBIX CEHCOPOB.
Mexanusmsl getekTupoBanus. [Ipunnunet coznanus 3¢(GHEeKTUBHBIX KEPAMUYECKUX MATEPHAIIOB.
CoBpeMeHHbIE TEHIEHIIUN Pa3BUTHSL.

HCOpFaHI/I‘IeCKI/Ie OIITUYECKNEC KW MArHuTHBIC MaTCpurajlbl. KJ'IaCCI/I(bI/IKaHI/IH. COBpeMeHHI)Ie

TCHACHIUIWHA PA3BUTHUA U MCTObl ATNATHOCTUKH.

4. O0beM y4eOHOH JUCIHIINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IJIaHY 4 144
KonrakTHas pa6ora (KP): 1 36,2
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 3 107,8
KoHTakTHas camocTosTenbHas pabota 1 0,2
CaMOCTOSITEIPHOE U3YYCHUE PA3/ICIIOB TUCIIMIUIHHEI 35,8
Bua KoHTpOJIA: 32a4€T - -
Buab1 yueOHoii padoThI B 3E B acrp. yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4 108
Konrakthas pa6ora (KP): 1 27,15
Jlexruu (JIek) 0,5 13,5
[Tpaktnueckue 3anstus (I13) 0,5 13,5
CamoctosiTe1bHas padora (CP): 3 80,85
KonTakTHas camocTositensHas paboTa 1 0,15
CaMocTOosITeTbHOE H3YYCHUE PA3/IeNIOB TUCIIUILTHHEI 26,85
Bupa koHTpoOJIsi: 3a4éT - -

«COBpeMeHHI)Ie BBIYUCIMTECIBHBIC METOABI VIS PEHICHUS XUMHUYCCKHUX 3a/a1»

(51.B.J1B.02.04)

N

. Heap qucuuminnbl: GopMUPOBAHNE KOMIUIEKCA 3HAHUM, TO3BOJISIOIINX

L4 CIIPOCKTUPOBATDH, HAIIMCATh U HUCIIOJIB30BATh HHU3KO- M BBICOKOYPOBHCBOC IIPOTrpaMMHOC

obecrieuecHue,

L4 3(1)(1)CKTI/IBHO HCIIOJIB30BaTh COBPCMCHHYIO BBIYUCIUTCIIBHYIO TCXHUKY W MPOTpaMMHOC

obecrnieueHue,

®  POU3BOAUTH HACTPOWKY U NPOQPMIUPOBKY BBIYUCIUTEIBHBIX CUCTEM M IMPOrPaMMHOTO

o0ecrieyeHusl.
Obnadams CIEeyONUMA KOMITETCHIIHSMU:

—  CHOCOOHOCTBIO K a0CTPaKTHOMY MBIIIICHHUIO, aHAH3y, cuHTe3y (OK-1);
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CHOCOOHOCTBIO BOCHPUHUMATh, pa3BUBaTh U HCIIOJIB30BaTh TEOPETUUYECKUE OCHOBBI
TPaJULIMOHHBIX M HOBBIX Pa3/IelIOB XMMUU IIPU pelieHnn npodeccuonanbhbix 3agad (OITK-
1);

BJIAJICHAEM HABBIKAMH XMMHYECKOI'O HKCIEPHUMEHTA, CUHTETUYECKMMH U aHAIUTHYECKUMU
METOJIaMH TIOJTyYSHHS ¥ UCCIISIOBaHUS XMMUYECKUX BemecTB u peakiuii (OI1K-2);
BJIAJICHUEM CHUCTEMOM (yHIaMEHTAJIbHBIX XUMMUYECKHX IOHATUH M METOJO0JOTHYECKUX
aCIIEKTOB XUMUH, (OpMaMH U MeToJaMu HaydHoro no3Hanus (I1K-3)

B pe3ynbrate u3ydeHus JUCHUILIMHBI CTYACHT CIICIUATUTETa JOHKCH:
3name:

0a30BbI€ IPUHLIUIIBI IPOrPAMMUPOBAHUS,;

BU/JIBI M1 BO3MOKHOCTH aJITOPUTMOB COPTUPOBKH;

OCHOBHBIE BO3MOXHOCTH SI3bIKa IporpamMmmupoBanus C++;

YCTPOMCTBO COBPEMEHHBIX OMEPAIIMOHHBIX CUCTEM PA3JIMUYHOIO YPOBHS;

YCTPOMCTBO COBPEMEHHOM BBIYMCIUTEIBHON TEXHUKHU, B TOM YHCIE NEPCOHAIBHBIX
KOMITbIOTEPOB;

0a30BbIC AITOPUTMBI PECYPCOEMKHUX BBIUMCIICHHUIA;

Ymemp:

HanMcaTh NPUKIAJHYIO IPOrpaMMy Ha si3blke porpamMmmupoBanus C++;

BbIOMpATh MOAXOASIIUN AJITOPUTM U CTPYKTYPbI IAHHBIX JUI PEIIEHUs KOHKPETHBIX 3a/1a4;
OINPEACIIATh ACUMITOTUYECKYIO CJI0KHOCTD aITOPUTMA;

IpoBeCcTH 0a30BYyl0 JAMAarHOCTUKY OIIMOOK B paboTe NEPCOHAIBLHOTO KOMIIBIOTEPA U
OIIEpallMOHHON CHUCTEMBI.

Braoemw:

— METOAMKON pa3pabOTKU MPOrpaMMHOTO OOECIeUeHUs Ha SI3bIKE MPOrpaMMHUPOBAHUS

C++;

3. Kparkoe conepxxanue Kypca
Paszpnen 1. CTpoeHne KOMNBIOTEPA M ONIEPANMOHHON CHCTEMBI

1.1.

1.2.

YceTpoiicTBO MepPCOHATBHOTO KOMINbIOTepa. Ha3HaueHune u oOmue XapaKTepUCTUKU
kommekTyronmx IIK. MarepuHckas 1uiata: COKET W YHIICET, CEBEPHBIM U FOKHBIN
mocT.PCI-Expressu Serial ATA, CMOSu BIOS. llenTpanbHbiii mpolieccop: KeInpoBaHUE.
OnepatuBHas namsTh: kiacc JarenTHocTH, ECC. Xpanenue nndopmaiu: xecTkue JUCKH,
ruOKUe JUCKH, TBEPAOTENbHBIA HakomuTedb. Plug-n-play. Kanamer mamsrtu./lBonuHas u
HIeCTHaaTepHyHas 3alKuch Yucia. XpaHeHHe YHUCell ¢ IUIaBarolleil TOUKON B MaMsATH.

YerpoiicTBo onepanuoHHoii cucreMbl. OTinausUNIX-1I0J00HBIX OMEPAIMOHHBIX CHCTEM
ot cucrem cemeiictBa WindowsNT. CtpoeHue sipa OnepalioHHOW cHcTeMbl. Pexuma
SApa W PEeKUM IOJB30BaTess. YPOBEHb ammapatHoil abcrpakmmu. Kombia Ge3omacHOCTH
A1pa, PeXHUM THUIEpBU30pa U PEXHUM cucteMHoro ynpasieHus (SMM). Menemxkep
00BekTOB. CrcreMHbIe CiTy)kObl. OOpaboTka kpuTHUeckux ommbok n BSoD. daiimosas
cuctemMa. CHCTEMHOE M TOJb30BAaTENIbCKOE XpaHWiHiIe naHHbIX. Peectp Windows.
besonacHocte. MHuoromnorouHocts. KoHTpons yderHeix 3amuceir  Windows wu  Linux.
Komannstit uarepdeiic. CTpykTypa KOMaHAbl B TEPMHUHANE: TApaMETPhl U apIyMEHTHI.

Jluteparypa 1 u3ydyeHus pasjaesa:
0. Tanenbaym. ApxuTekTypa Kommnstotrepa. 6-¢ n3a.— Ilutep, 2020 r.

Paznen2. SI3pik nporpammupoBanus C++

2.1.

OcHoBa TeopuH NMPOrpaMMHUPOBaHUs. TEepPMHUHOIOTUS MPOTPaMMHUPOBAHUS: MPOrpaMma,
aJTOPUTM, CTPYKTYpa JAHHBIX, SI3bIK MPOrpaMMUPOBAHUS, UCXOJHBIA U MAIIMHHBINA KOJ,
OTJIaJIKa, TECTUPOBAHUE, ONTUMU3AIMS, TIEpEMEHHAs U KOHCTaHTa, (QYHKIMS U MPOIIeypa,
BO3BpAaT M3 (PYHKIMH, PEKypCHsi, TMPOIECC M TOTOK HCmoJHeHHs. MammHa TrropuHra.
ITonupi 1o TrIOPUHTY SA3BIK NPOrpaMMUpPOBaHMA. MMIEpaTUBHOE M JIEKIapaTUBHOE
nporpammupoBanue. [lpuHIMO  «pa3nensii W BIacTByW». BBICOKOypOBHEBBIA U
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2.2.

2.3.

HU3KOYPOBHEBBIN SI3BIK MporpammupoBaHus. [Ipemporieccop, TpaHCIATOP, KOMITHISATOP,
UHTEpPIpETaTop U KOMOOHOBUIMK.JIT-kommumsinus. CrangapT s3blka W MOJJAEpKKa
KOMIWJISITOPOM CTaHjapra si3bika. AndaBuT u cuHTakcuc. besonmacHocts tumos. Yucrora
¢byukun.  Ckopoctb, ymoOCTBO U o0jacTb  NPUMEHEHHUS  Pa3HBIX  SI3bIKOB
POrPaMMHUPOBAHUS.

OcHoBbl s3bika C++. Ctpykrypa kona. Mcmonb3oBaHue rnepeMeHHbIX. OOBSBICHHUE U
onpenenenue Gynkiun. OcHoBHBIE orneparopsl B C++. Mcmonb30BaHue KIIOYEBBIX CIOB
npekommmastopa #include, #define (#undef #ifdef, #ifndef), #if (#else, #elseif,
#endif).bazoBeie THMBI HaHHBIX.CTaTHYECKHE MACCUBBL. MacCHUBBI CHMBOJIOB (CTPOKH
char[]). Ycnosusiii u 6e3ycnoBusiii nepexox (if, goto, switch-case-break). Hukisr (for,
while, do-while, break, continue). IlpocrpanctBo umen Std. dynkuusmain. IToTokoBbIi
BBOJ-BBIBOA <iOstream> wu <fstream>. Hcnons3oBanuestd::vector, std::listustd::string.
CpaBneHnue s1361k0B iporpammupoBanus C u C++.

IIpoaBunyroe ucnojb3oBanue C++.Ctek n kydya. CoryameHue O BbI30Bax (DYHKIIHM.
VYkazarenu u ccobuike, nullptr. Urtepatopel. Ynpasnenue namstbio Newu delete. Ymubie
ykazarenu. Ccputku r-value u ¢ynkmms std::move. Ilepemada aprymeHTa IO CCBLIKE.
Breicime ¢ynknuum ykasarenr Ha ¢(yHknmoo. JlamOma-¢pyakmmm. MckmoueHWss W uX
obpabotka (try-catchomok, «BbiOpoc» u3 pexypcun). Dynkuuu noexcept. KoHcrantel u
¢ynkuu  constexpr u  consteval. BcerpaumBaembie  ¢ynkumu  inline.Cratuueckue
nepemennble. [IpousBonnbie Tunbel gaHHbIX C++ (Kjmaccel M CTPYKTYpbl). UneHbl kiacca:
KOHCTPYKTOp, JECTPYKTOP, ONEPATOPHI, METOB M AaHHBIC. KOHCTPYKTOPHI KONMPOBAHUS H
nepemerienust, explicit. CraTuyeckne W KOHCTAHTHBIE METOAbI W WICHBI KJjacca.
HacnenoBanue. Crmcok uuunmanu3anuu. BeiBox tumoB autou decltype.llepeuncienus
enum u enumclass. Koprexu tuple. Atpubytsr [[deprecated]], [noreturn]], [[nodiscard]].
[TapannensHoe MPOrpaMMHUpPOBAHHE: TOTOK, KPUTHUYECKas CEKIus, cemadop, MBIOTEKC U
aToMapHas mepeMeHHasl.

Jlureparypa AJis1 H3y4eHUs pasjeia:

['anoBun SAnex. C++17 STL. Crangaptaas 6ubnmnoreka madmono— I[utep, 2018 T.

Bjarne Stroustrup. The C++ Programming Language, Fourth Edition — Addison-Wesley
Professional, 2013 r.

Pa3nen 3. Teopust anropurmMon

3.1.

3.2.

3.3.

BBenenue B TeopHIO AaJAropuTMOB. TEpMUHBI TEOpPUM QJITOPUTMOB: aAITOPUTM,
ACUMITOTUYECKAs! CIOXHOCTh, Kiacchl Bbrunciaumoctu P u NP,pexkypcusi, pekyppeHTHas
¢dopmyna. JluHeliHble, LMKINYECKHE, PEKYPCUBHbIE U MapaliebHble aJrOPUTMBI.
JIMCKPETHOCTh M KOPPEKTHOCTh. Jl€TEpMUHUPOBAHHBIE, BEPOSTHOCTHBIE U IBPUCTUUYECKHE
anroput™Mel. OCHOBHBIE IPUHIUIIBI CO3AAHUS aNrOpuTMOB. «JKanHbie» anroputMsl. opmsl
npejacTaBieHuss  anroputMa. OleHKa  acCMMITOTUYECKOM  CIIOKHOCTH — ajNrOpUTMA.
ACUMNTOTHYECKHE aAITOPUTMBL. OBPUCTHYECKUE aITOPUTMBL: cdepa MNpUMEHEHus,
JIOCTOMHCTBA U HeJocTaTKU. CpaBHEHHE ABPUCTUYECKUX AJITOPUTMOB C aCUMITOTUYECKUMU
aIrOpUTMaMH.

CTpyKTypbl JaHHBIX. ba3oBbie CTPYKTYpHI: MACCUBBI U CBA3aHHbIE CIIUCKU. [IpoaBuHYThIE
U COBMEILIEHHBIE CTPYKTYpPHI: CIIOBaph, HAOOp, ouepenb, CTeK. I'padbl: CBA3HOCTH, CTENIEHb
rpada, B3BeMIEeHHBIA rpad, ABYA0ILHBIN Tpad, ramuiabToHOB Tpad. ldepeBns. [[BondyHoe u
npedukcHoe nepeBo. KpacHo-uepHoe aepeBo. [IBonynas kyda. Xem-tabmauipsl. Peanuzarus
Pa3IMYHBIX CTPYKTYP JTAHHBIX.

PaziimyHble aJropuT™Mbl U MX MPUMeHeHHe. AIropuTMbl noucka. IlpsMoil 1 OGMHapHBIA
nouck. Tponunsiii nouck. Anroputm JleWkcTpel 1 A*. BpIcTpble alrOpUTMbl YMHOKEHUS
(ocHoBel  anroputMoB  Kapamyost u  @ropepa) ©  BO3BEACHHUS B  CTEIEHb.
Kpuntorpadpuueckue anroputmsl. ['eHepaTopbl NCEBAOCIY4YalHBIX 4YHCEN. AJTOPUTMBI
o0xoxa rpada B TayOMHY M B ImupuHy. [lOMCK MHHMMalIbHOTO OCTOBHOIO JI€peBa
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3.4.

(Amroput™m Kpackana wu Ilpuma). MakcHUMalbHBIA TOTOK, aJTOPUTMBbI HAXOXKICHUS
MakCHMaabHOro motoka. Ilowck moactpoku (Anroputm boitepa—Mypa—Xopcmyia).
ANTOPUTMBI TIPUMEPHOTO COOTBETCTBHs. 3aJadya KOMMHUBOSDKEpA: <OKaIHBIN» METOH
Oonmxkaitiero cocena. OOmMI alrOpUTM CKATHA JAHHBIX: C MOTEpSIMH U 0€3 MOTEepb.
Tpuanrynsus. AJTOPUTMBI ONTUMHU3ALMU: DBOJIONHUS, TPAJUCHTHBIN CIYCK, WMHTAIIUS
omkura, u mnpoume. ['pammarmdeckuii pazbop. Hedponbl u HelipoHHbIE ceTH. Merton
00paTHOTO paciupoCTpaHEHUs OIIMOKHU.

Aaroputmbl coptupoBkH. Kiiaccudukanus alropuTMOB COPTHUPOBKH. Y CTOHYHMBOCTH
COPTUPOBKH. AJNTOPUTMBI COPTHPOBKM: my3bipbkoBas (bubble), mnepememmBanuem
(cocktailshaker), ruomes (gnome), Betoopom (Selection), BcraBkamu (insertion), pacueckoi
(comb), [lemna (shell), cousauem (merge), nupamumaibaas (heapsort), moacueToM
(counting), mopaspsimuas (radix), 6mounas (bucket), Owictpas (quick), mepeBom (tree),

Timsort, 6nunnas (pancake), ooesbstabst (bogosort).

JInteparypa nJisi u3y4yeHus pazjesia:

Honansa Kuyr. HckyceTBo mporpamMmmupoBanus, Toma 1-3.— M.:

IT.

4. O0beM y4eOHOH JUCHHUIINHBI

«Bunpsamcey, 2006-2007

Buabl yueOHoii padoTnl B 3E B axazem.
yacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTaktHas padora (KP): 1 36,2
Jlexumu (Jlek) 0,5 18
[Tpaktuyeckue 3anstus (I13) 0,5 18
CamocrositesbHasi padora (CP): 3 107,8
KonTtakTHas camocTosiTenpHas pabora 1 0,2
CaMocTOosITeTbHOE H3YYCHUE PA3/IeNIOB TUCIIHILTHHEI 35,8
Bupa koHTpoOJIsi: 3a4éT - -
Buabl yueOHoii padoTnl B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IUIAHY 4 108
Konrakthas patora (KP): 1 27,15
Jlextuu (Jlek) 0,5 13,5
[Tpaktnyeckue 3anstus (I13) 0,5 13,5
CamocrositesbHas padora (CP): 3 80,85
KoHnTtakTHas camocTosTenbHast pabora 1 0,15
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 26,85
Bupa koHTpoOJIsi: 3a4éT - -

«IlnaHupoBaHHE MHOTOCTYNIEHYATOr0 CHHTE3a HOBBIX MaTepuasion» (51.B.11B.03.01)

1. Heab aMcHUIUIMHBI — OOyYeHHE CTYJEHTOB YMEHHMIO MHCIIONb30BaTh OJHY U3
BAXHEHIINX CTpaTeruii pEeTPOCHHTETHUYECKOIO aHajlu3a — CTPaTerui0 MOIIHOTO
yhpoujamoIero TpaHcpopma — B pa3padOTKe OPUTHHAIBHBIX METOJOB CHHTE3a

OPTraHUYECKUX COCTUHEHUHN

2. B pe3yabTaTe H3y4YeHHUs IMCHHUILIMHBI 00YUYAIOLIUIiCS 10 NpPOrpaMMe crenHaJuTeTa
JOJI2KEeH:
Ob6nanath cae1yrOImUMH KOMIETCHIUSIMU:

—  CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHUIO, aHaIHu3y, cuHTe3y (OK-1);
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— CIIOCOOHOCTBIO BOCIPUHUMATh, pPa3BUBAaTh W HCIOJIB30BATH TEOPETHUYECKHE OCHOBHI
TPaJMLMOHHBIX U HOBBIX PAa3/EJOB XUMHUHM IMPU PEUICHUH MNPOPECCHOHANBHBIX 3a/1a4y
(OIIK-1);

— BJAJEHUEM  HaBbIKAMH  XMMHYECKOTO  OKCIEPUMEHTa,  CHHTETHMYECKUMU U
AQHAIUTUYECKUMHU METOAAMU TOJyUYeHUSI M HCCIEeIOBAHUS XHMHUYECKUX BEIIECTB H
peakumii (OI1K-2);

— BIJIAJICHUEM CHCTEMOH (yHIaMEHTAIbHBIX XUMHUYECKUX TMOHATUNH M METOAO0JIOTHYECKHX
aCIEeKTOB XUMUH, GOpMaMK U MeToaMu Hay4dHoro mo3uanus (ITK-3).
3uams:

— OCHOBHbBIE MEXaHU3MbI IPOTEKAHUS OPTAaHUYECKUX PEaKLIU;

— MOHATHS PETPOCUHTETHUECKOTO aHAJIN3a: PETPOH, CHHTOH.

Ymems:

—HCIIOJIb30BaTh ~ BAXXKHEWIIME TIOHATHS  PETPOCHHTETUYECKIO aHaju3a: MOIIHBIN
yIOpoIaomuid  TpaHchopM, pPETPOH, CHUHTOH, CHUHTETHUECKUH HKBHBAJIEHT CHHTOHA B
IUTAHUPOBAHUH MHOTOCTAIUHHBIX CHHTE€30B OPTaHUYECKUX COCTUHEHUH;

Braoemo:

—METO/IaMU PETPOCUHTETUYECKOTO aHAIN3a

3. Kpartkoe coaep:xaHue TUCHUILIHHBI
Mooyne 1. Pempocunmemuueckuii ananuz. Ilonsatus tpancpopma, perpoHa. CHHTOHBI U

UX CHHTETHYECKHE OSKBUBAICHTHl. CHHTETHYECKOE «aepeBo». OIleHKa BO3MOXKHBIX ITyTeH
cuHTe3a. CHHTE3bI JIMHEHbIE U KOHBepreHTHbIe. Knaccuukamus TpanchopMoB, MpeicKkazanue
tpancopmoB. Pacunenstoniue tpanchopmsl. Pacunenenue nenu (CHD), pacuneHeHnenukia
(RD), ormemnenne @ynkmuonansHoit rpynnsl  (FGD).Counensromue  TpaHCHOPMEI.
Counenenne B mukia (RR), BBemenuedynkimonanpHoi rpynmel (FGA).Tpanchopm 3ameHsr
onHoW  ¢yHKkuMoHanmbHOH rpymmel  Ha gapyryto  (FGI). Tpanchopm mnepememeHus
dyukunonansHor Tpymnmbsl (FGT). Tpanchopm neperpynmupoBka (Rt).MonodyHKIIMOHANBHBIE
peTpoHbl © WX TpaHCPOpMmbl. [ HIpOKCMIBHAs Tpynma Yy HACHIIEHHOTO  aToMa
yriaepoaa. AMUHOTPYIINA Y HACKIILIEHHOTO aToMa yriepoaa.KapOonunsHas rpynmna B ajabAeruaax
u ketoHax.3.4 JIBoiiHas yriepona—yriepoaHas cBsa3b. 1,3-JlueH.. BudyHKIHOHATBHBIE PETPOHBI
U X TpaHC(HOPMBI:

Mooynw 2. 1,2-/ugpynxyuonanvhvie pemponst; 1,3-JludyHKIMOHATBHBIE PETPOHBL, 1,4-
JudyHKoHanbHbIe PeTpoHbl; 1,5-/[ud yHKIIMOHATIBbHBIE PETPOHBI;

Mooyne 3. Luxnuueckue pemponvl u ux mpancgopmol: TpexuaeHHbIE LHKIL
YetbipexuneHHbie UK. [Iatnunennsie nuki. [llecTuuneHHbIe UK.

4. O0beM y4eOHOH JUCHHIINHBI

Buabl yueoHoii padornl B 3E B axazew.
yacax
O0mas TpPyA0EMKOCTh JMCIHHIIIHHBI 10 Y4e0OHOMY IIAHY 4 144
KonTaktHas padora (KP): 1 36,2
Jlexmm (Jlek) 0,5 18
[Tpaktnyeckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 3
KoHTakTHas camocTosiTenbHas paboTa 1 0,2
CaMocCTOSITeThHOE H3YYCHUE PA3/IeNIOB TUCIIHILTHHEI 35,8
Bua KoHTpOJIA: 324€T - -

Buabl y4eOHoii padoThI B 3E B actp. yacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 4 108
KonraktHas pa6ora (KP): 1 27
Jlextuu (Jlek) 0,5 13,5
[Tpaktnyeckue 3anstus (I13) 0,5 13,5
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CamocrositesbHas padora (CP): 2 54

KoHTakTHas camocTosiTenbHas paboTa 1 0,15

CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 26,85
Bua KoHTpOJIA: 32a4€T 1 27

«CrienuaIbHBIH OpraHuvecknii cuaTe3 B Matepuasiopenenun» (b1.B.J1B.03.02)

1. Heap IMCOMIJIMHBI COCTOMT B NPUOOPETCHHH CICIUAIMCTAMH 3HAHWUW, YMEHUH,
BJIQJICHUN U B POPMUPOBAHUY KOMIIETCHIIMIA B OOJIACTH CUHTE3a CIOXKHBIX OPTaHUYECKUX
COCTMHEHUH, COBPEMEHHBIX CHHTETHYCCKMX METOJOB W peakmuid TpaHchopMaIuu
(GYHKIIMOHATBHBIX TPYIIT.

2. B pe3yabTaTre M3ydeHus AUCHUILIMHBI 00y4YAIOIIHIiCS MO MPorpaMMe CrielAaJIuTeTa
JTOJIKEeH:

O06J1anaTh CISAYIONMMHA KOMITICTCHIIASIMH:

— CIOCOOHOCTBIO BOCIHPHHHMATH, Pa3BHBATh W HCIIOJIB30BATH TEOPETHUECKUE OCHOBBI
TPAIUIIMOHHBIX M HOBBIX DPA3/ICJIOB XUMHUHU TMPU PEHICHUH MPOPECCHOHAIBHBIX 3a/1a4
(OIIK-1);

— BJAQJICHUEM  HABBIKAMH  XHMHYECKOTO  DKCIEPUMEHTa,  CHHTCTHYSCKUMH U
AHATUTHYECKUMH METOJaMHU TIOJIyUYEHHsS] W HCCIICJOBaHUS XUMHUYECKUX BEIIECTB U
peakuuii (OI1K-2);

— BIQJICHUEM CUCTEMOH (DyHIaMEHTaJIbHBIX XUMHUYCCKHX MOHSATHH U METOJ0JIOTUYCCKHUX
acIeKToB XUMUH, (hopMamu U MeToaMu HayuHoro rmo3Hanus (ITK-3).

3namo:

- CYIIHOCTb IPO0JIEM OPraHUYECKOT0 CUHTE3a, HAyYHO-TEXHUYECKHUE MMOAXO0/IbI U IYTH UX
peleHus;

- METO/I0JIOTMYECKHUE OCHOBBI INIAHUPOBAHUS MHOTOCTaJUHHOIO CUHTE34;

Ymemn:

- INIAHUPOBATh MHOT'OCTAUMHBIN CUHTE3 IPUPOJHBIX COCTUHEHU;

- TPUMEHATb COBPEMEHHBIE CHHTETHMYECKME METOAbl CHHTE3a M IOJy4YeHUS
HUKINYECKUX U allMKINYECKUX MOTUPYHKIIMOHAIBHBIX MOJIEKYII.

Braoemy:

- CIIOCOOHOCTBIO K KPUTHYECKOMY aHalIM3y U OILIEHKE COBPEMEHHBIX Hay4YHBIX
JOCTH)KEHUH B 00J1aCTH OPraHMUECKOro CUHTE3a;

- METOJOJIOTMYECKMMHM TOJIXOJaMH K pEHIeHHIO NpoOJieM IJIaHUPOBAaHUS CUHTE3a
OpPraHMYECKUX COEAUHECHU;

3. Kparkoe coaep:kanue JUCHUTIIUHBI

Ayuxnuyeckue coeouHeHusl.

1.1. OOu1ye npuHIMUIBI OPraHUYECKOTO CUHTE3A.

1.2. Jlutuii- w MarHuilopraHuueckue coeauHeHuss Kak C-Hykneopmibl M Kak
MPEIIIECTBEHHUKH JIPYTHUX METAIJIOPraHUYECKUX PEareHTOB.

1.3. Kymnpatssle pearents! B peakuusx C-C coueranusl.

1.4. Mcnionp30BaHue alleTHIIEHOB B CHHTE3€ AlIUKINYECKUX COECTUHEHUMN.

1.5. Metoasl 00pazoBaHUs YIJIEpOJ-yIIIEPOAHON CBS3M C HCIOJIB30BAHMEM KaTajau3a
KOMILIEKCaMH TaJUTaIusl.

1.6. KapOonunpHast rpymma Kak 3JeKTpoduia B peakiusx oOpa3oBaHHs YIIepo.-
YTJIEpOIHOM CBA3U. Peakuus I'puHbsapa U pOACTBEHHBIE IPEBPALLIECHHUS.

1.7. AnkunupoBaHuEe E€HOJSTOB KaK OJWH U3 YHUBEPCAJBHBIX IMyTeH co3znaHus sp3-Sp3
YIIIEPO-YTIEPOAHOM CBS3HU.

1.8. AnbionpHas peakuus.

1.9. Peakus Muxasis.

1.10. Peakuns Muxasns Kak cTpaTeruueckas peakius B IOJHOM CUHTE3€
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1.11. OnedunupoBanue KapOOHWIBbHOM rpynmbl. Peakumum Buttura u  XopHepa-

YonacBopra- OMMOHCcA.

1.12. a-T'erepoaToMHubie KapOAaHHMOHBI B PEAKLUAX C KAPOOHMWIBHBIMUA COCAMHEHUSMH.
1.13. DKBUBaJEHTHl alWI-aHUOHOB B pEaKIMAX OO0pa30oBaHUS YIJIEPOI-YIIESPOIHON

CBSI3U.
4. O0beM y4eOHOI TUCHMIIIIHHBI
Buab1 yue6Hoii pa6oThI B 3E B axanem.
qacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 10 Y4e0HOMY ILUIAHY 4 144
KonraktHas pa6ora (KP): 1 36,2
Jlexmm (Jlek) 0,5 18
[TpakTaeckue 3arstust (I13) 0,5 18
CamocrositesibHas padora (CP): 3 107,8
KoHTtakTHas camocTosiTenbHas paboTa 1 0,2
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB UCITUTLIHHBI 35,8
Buja KoHTpOJIA: 324€T - -
Buabl yueOHoii padoThl B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 110 Y4eOHOMY ILIAHY 4 108
KonraktHas pa6ora (KP): 1 27,15
Jlexruu (JIek) 0,5 13,5
[Tpaktuueckue 3anstus (I13) 0,5 13,5
CamocrosiTeibHas padora (CP): 3 80,85
KoHnTtakTHas camocrosTenbHas pabora 1 0,15
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeJI0B AUCIUIUIMHBI 26,85
Bua KoHTpOJIA: 32a4€T - -

«XuMHs reTepoluKInYecKkux coequnennin» (51.B./1B.03.03)
OCHOBHOIi 1e/IbI0 yUYeOHON AUCHUIUIMHBI SBISETCS O3HAKOMIIEHHE C COBPEMEHHBIMHU
NpEJICTaBICHUSIMU O  cleuu(pUKe CHHTE€3a M PEAKIHUOHHOM  CIOCOOHOCTH
TeTePOIMKINYECKUX CUCTEM, JOMOIHANIEEe 0a30BbI KypC OpPraHUYECKOW XHUMHH U
XUMHUH TETEPOIMKIOB C 0a30BBIM aKIICHTOM Ha PEAaKIMOHHYI CIIOCOOHOCTH
(dhapMaKOIOTUYECKH AKTUBHBIX T€TEPOIUKIIOB.

B pe3yibTaTe H3yuyeHHsl THCHMIJIMHBI 00yYalOUIMiics M0 MPporpaMMe crenuaIuTeTa
JTOJIKEH:

OO06nanarh cneayrIMMUMH KOMIETEHITUSIMH:

CIMOCOOHOCTBIO K a0CTPAKTHOMY MBIIUIEHHIO, aHaIHu3y, cuaTe3y (OK-1);

CIIOCOOHOCTBIO BOCTIPUHUMATh, Pa3BUBATh M HUCIOIB30BAaTh TEOPETUYECKHE OCHOBBI
TPAJUIIMOHHBIX U HOBBIX PAa3/IeJIOB XUMHUHM IMPU PEUICHUH MPOPECCHOHANBHBIX 3a/1a4
(OIIK-1);

BJIQJICHHEM  HAaBBIKAMH  XUMHYECKOTO  OKCIIEPUMEHTa,  CHHTETHUYECKUMH  H
AHATUTUYECKUMHU METOAAMU TIONyYeHUST M HCCICIOBAHUS XWMHUYECKUX BEIIECTB H
peakiuii (OI1K-2);

BJIQJICHUEM CUCTeMOHW (yHIaMEHTAIbHBIX XUMHUYECKHX MOHITHH U METOJOIOTUYECKUX
acreKToB XUMUH, (hopMamu U MeToaMu HayuHoro mo3Hanus (ITK-3).

3namu:

- cAenaTh BBIBOJ O THIIE PEAKIIMOHHOW CIIOCOOHOCTH TETEPOIMKIAa HMCXOIS W3 €ro

CTPYKTYPHOU (hOpMYJIBI.

Ymems:
- IUIAaHUPOBAaThb CHUHTE3 LENEBOM CTPYKTYphl BO-NIEPBBIX, IyT€M BBEICHUA U

Moaudukanuu (GYHKIUNA B pa3IdYHBIC IIOJOKEHUSI TeTEepolHKiIa (Ha OCHOBE H3YYCHHBIX
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MaTTEPHOB PEAKIIMOHHOM CITIOCOOHOCTH) M BO-BTOPHIX, HA OCHOBE 0A30BBIX MPUHIIUIIOB CO3/IaHUS
TeTePOIUKIMYECKOTO S/Ipa IMyTeM IHKIA3alNN HITH PEIIHKIIN3aIUiA.
Braoemy:
- COBpEeMECHHBIMH CHUHTCTUYECKMMH METOJaMH, B TOM 4YHCIE (papMaleBTHYCCKH
AKTUBHBIX CTPYKTYP, IPUMEHUTEIHHO K XHMHH FEeTEPOIMKIMYECKUX COSTMHCHUN.
3. Kpartkoe coaep:xaHue TUCHMILIHHBI
Mooynw 1.
BBenenwne. bazoBble KOHIIENIMHA XUMUH TETEPOIMKIIOB U UX KIacCU(UKAIUSI
Mooynwb 2.
nu-J{epUIHUTHBIC CHCTEMBI: IIECTHYWICHHBIC TeTapEHBI
Mooynwb 3.
u-30bITOYHBIC CUCTEMBI: TISITHWICHHBIC TeTaPEHBI
Mooynwb 4.
A30JIbI ¥ KOHJICHCUPOBaHHBIE a30J10a3UHBI.
4. O0beM y4eOHOMH JUCIHILINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 110 Y4eOHOMY ILIAHY 4 144
KonrakTHas pa6ora (KP): 1 36,2
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 3 107,8
KoHTakTHas camocTosTenbHas pabota 1 0,2
CaMOCTOSITeIPHOE H3YYCHUE PA3JICIIOB TUCIUILTHHBI 35,8
Bua KoHTpOJIA: 32a4€T - -
Buabl yueOHoii padoThI B 3E B acrp. yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4 108
KonTakTHas padora (KP): 1 27,15
Jlexruu (JIek) 0,5 13,5
[Tpaktnueckue 3anstus (I13) 0,5 13,5
CamoctosiTenbHas padora (CP): 3 80,85
KoHTakTHas camocTosiTenbHas paboTa 1 0,15
CaMocTOosITeTbHOE H3YYCHUE PA3/IeNIOB TUCIIUILIHHEI 26,85
Bupa koHTpoOJIsi: 3a4éT - -

«Metaanoopranuyeckasi xumus» (b1.B.11B.04.01)

1. OcHoBHOli neJbl0 y4yeOHOM AUCHUIUIMHBI «TeopeTudeckass HEOpraHU4ecKas: XUMUS»
SBIISIETCS O3HAKOMJICHHE C COBPEMEHHBIMH MPEJICTABICHUSIMH O MOJIEKYJISAPHBIX
HEOPraHMYECKUX COEJIMHEHUSX, UX MOJIEKYJSIPHOM M 3JIEKTPOHHOM cTpoeHuu. Ocoboe
BHUMaHHE YJENsAeTCsl PAcCMOTPEHHMIO BaXKHEMIIMX 3aKOHOMEPHOCTEH CTPOEHHUs MU
PEaKIIMOHHOHN CITOCOOHOCTH HEOPTaHMUYECKUX COSAMHEHHH.

2. B pe3yabTaTe H3y4eHHMs IMCHHUIIMHBI 00YUYAIOLIUIiCS 10 MpPOorpaMMe crenHaJIuTeTa
JOJIZKEH
Ob6nanath caeyrOImUMH KOMIETCHIUSIMU:

—  CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHUIO, aHaIu3y, cuHTe3y (OK-1);

— CIOCOOHOCTBIO BOCIPUHUMATh, pPa3BUBaTh U HCIOJb30BATH TEOPETUYECKHE OCHOBBI

TPAAUIIUOHHBIX W HOBBIX Pas3AcjioOB XHUMHU IPU PCHICHHUU HpO(I)eCCI/IOHaJIBHBIX 3aga4
(OIIK-1);
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— BJAJEHUEM  HaBbIKAMM  XMMHMUYECKOTO  DKCIEPUMEHTa,  CHUHTETHMYECKUMHU U
QHAINTUYCCKUMU METOAAMH IIOJyYEHUS M HCCICIOBAaHUS XHMHUYECKHUX BEIIECTB MU
peakumii (OI1K-2);

— BIQJICHUEM CUCTEMOH (pyHIaMEHTaJIbHBIX XMMHUYECKMX MOHSATHH U METOJI0JOTHYECKUX
aCIIeKTOB XMMHH, popmMamu U MeToaMu HaydHoro rno3Haunus (I1K-3).
3uams:

- CYIIHOCTb M COLMAIBHYIO 3HAUUMOCTh NPO(ECCUH, OCHOBHBIX NEPCHEKTHB U MPobiIeM,
OTIpENIeNAIOMUX KOHKPETHYIO 00J1aCTh IEATEIbHOCTH,;

- TEOPETUYECKUE OCHOBBI CTPOEHUS U CBOWCTB Pa3IMYHBIX KJIACCOB METAJUIOPraHUYECKUX
COCIMHECHU;

- crnocoObl  IMOJydyeHUsT M XMMHUYECKME  CBOWCTBA  OCHOBHBIX  KJIACCOB
METAJIOPTaHUYECKUX COCTUHEHUM;

Ymems:

- HCII0JIb30BaTh HOPMAaTUBHBIE ITPABOBBIE JOKYMEHTHI B CBOEH J1€ATEIbHOCTH;

- npuoOpeTaTh HOBBIE 3HAHHMS B OO0JIACTM TEXHUKM M TEXHOJOIMH, MaTeMaTHKH,
€CTECTBEHHbIX, [YMaHUTAPHBIX, COLIMATIBHBIX U SKOHOMUUYECKUX HAYK;

- IUIAHUPOBaTh M IMPOBOJAUTH (U3UUYECKUE M XUMHUYECKHE HKCIEPUMEHTHI, IPOBOJIUTH
00pabOTKy WX pEe3yJlbTaTOB M OLEHUBATh IOTPEIIHOCTH, MAaTEMaTHYECKH MOJIEIHPOBAThH
¢u3nyeckue M XMMUYECKME TMPOLECChl U SBJCHUS, BBLABUIaTh I'MIIOTE3bl U yCTaHABIUBATb
IPaHULbI UX IPUMEHEHMUS,

- UCIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COCIMHEHUN U MaTEPUAIIOB Ha
UX OCHOBE JUIsl peIlIeHuUs 3a]1a4 po(eccroHalIbHOM 1eATeNbHOCTH;

- pabotath ¢ nHpopMaLKeH B I100aIbHBIX KOMIIBIOTEPHBIX CETSIX.

Braoemy:

- KyJbTYpOH MBIIIJICHUS, CIIOCOOHOCTbIO K OOOOIIEHUIO aHalIMu3y, BOCIPHUATHIO
uH(pOpMalnH, TOCTAHOBKE 1IEJIM U BBIOOPY MyTEH €€ JOCTHKEHUS;

- OCHOBaMHM TeOpuUU (yHIAMEHTAJIBHBIX Pa3/ENOB XUMHMU (NIPEKIE  BCEro
HEOPraHUYEeCKOM, aHAIMTUYECKON, OpraHM4ecKoH, (PU3HUECKON, XUMUHU BBICOKOMOJIEKYISPHBIX
COEMHEHUH, XMMUU OUOJIOTHYECKUX OOBEKTOB, XUMUUECKON TEXHOJIOTUH);

- TOTOBHOCTBHIO HCIOJb30BaTh HH(POPMAIMOHHBIE TEXHOJOTUU TpU pa3paboTKe
IIPOEKTOB,;

- CIIOCOOHOCTBIO MPHUMEHSATh OCHOBHBIE 3aKOHBI XMMUU MPU OOCYXJAECHUU MOTYyYEHHBIX
pe3ysbTaToB, B TOM YHCIIE C MPUBJICYEHUEM HH()OPMAITMOHHBIX 0a3 JaHHBIX.

3. Kparkoe coaep:kanue JUCHUTIINHBI

Mooynb 1. DNeKTPOHHOE CTPOCHHUE BELECTBA

Mooy 2. loHHas CBS3b

Mooyne 3. Ilpupoaa KOBaJIGHTHOCTH

Mooy 4. KoBalleHTHbIE COEJUHEHUSI HEMETAJIJIOB C KPAaTHBIMU CBSI3SIMH 3JIEMEHT-2JIEMEHT
Mooynw 5. CoequHeHns ¢ TPOMEKYTOUHBIM THIIOM XUMHYECKOU CBSI3U

Mooynb 6. XuMHsI BOAHBIX M HEBOJIHBIX paCTBOPOB

Mooynv 7. Teopus XUMUYECKOHN CBS3U B COCIMHEHHSIX MEPEXO0THBIX METAJIIIOB

Mooyne 8. “HecBsizpiBarolie 3JIEKTPOHBI’, WX BIMSHUE Ha CBOWCTBA KOBAJIEHTHBIX
MOJIEKYJISIPHBIX COEAMHEHUH MePEeXOIHbIX METAIIJIOB.

Mooyne 9. CoHABHYEBBIE  KOMIUIEKCHI, KapOOHMJIbHBIE  MPON3BOJHBIC-OPTaHUYECKUE
COETUHEHMUSI.

Mooyns 10. Y cTOWYMBOCTh KOBAJIEHTHBIX COSTMHEHUH MEPEXOTHBIX METAJIIOB

Mooynw 11. TlpencraBiaeHus 0 KapKaCHBIX M KIIACTEPHBIX COSTUHEHUSIX

Mooyne 12. Coequnenus paHHUX nepexoabix Metayuios 11, IV u V rpynn

Mooyne 13. CoenuHeHus: MeTayuioB cepeauHbl mnepexoanbix psaoB (IV wu VII rpynner u
HOATpyIIa kKee3a).

Mooyne 14. CoeauHeHHs MO3JHUX MEPEXOJHBIX METANIOB (HMOArpYyNIbl KOOAlbTa, HUKENS U
MEJIN )
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Mooyns 15. JlanTaHOU Bl M AKTUHOUHI (f-371€MEHTHI)
Mooynv 16. HeBaneHTHBIC B3aUMOACHCTBUA.
4. O0beM y4eOHOM TUCHUIIHHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 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
CaMoCTOsTEeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI ' 17,8
Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4 108
KonrakTHas pa6ora (KP): 15 40,65
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 2,5 67,35
KoHTakTHas camocTosTenbHas pabota 05 0,15
CamocTosITeIbHOE H3YYCHUE PA3/IeNIOB TUCIIUILIHHEI ’ 13,35
Bua KOHTPOJIsA: 3a4€T ¢ OLEHKOM - -

«Xumuueckasi Tokcukonorus» (b1.B./1B.04.02)

1. Heap AUCUMNIUHBI:
— H3YyYeHHE METOJOJIOTHH CHCTEMHOTO XHMHUKO-TOKCHKoorndeckoro ananusa (XTA) ¢ yuerom
O0IMX 3aKOHOMEPHOCTEH XUMHKO-OMOJIOTMYECKMX HayK, HUX YacTHBIX IPOSIBICHUH,
0COOEHHOCTEH TOBENEHUS] XUMHUYECKMX BEIIECTB B OPraHU3ME M COBPEMEHHOTO DPa3BUTHSA
(GU3UKO-XMMUYECKMX METOJI0B aHaJIM3a Ha MPUMEpe HAPKOTUYECKUX CPEJICTB, ICUXOTPOIHBIX U
CHIIbHOJICHCTBYIOIIINX BEUIECTB.
2. B pe3ysbTare H3y4yeHHUs JUCHMILIMHBI 00y4YaIOLIHUIACs 10 MporpaMMe creuaInTeTa
JOJIZKEH .

Ob6nanath caeyromUMI KOMIETEHIUSAMU:

—  CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIUICHUIO, aHaIHu3y, cuHTe3y (OK-1);

— CIOCOOHOCTBIO BOCHPHHUMATh, pa3BUBaTh W HCIOJIB30BATh TEOPETUYECKHE OCHOBBI
TPAJUIIMOHHBIX W HOBBIX pa3leliOB XMMHHU TPU PEIICHUH MPO(eCcCHOHAIBHBIX 3a/1ad
(OIIK-1);

— BIQJICHUEM  HAaBBIKAMH  XHUMHYECKOTO  OKCIIEPHMEHTa,  CHHTETHYECKHMH U
AQHATUTHYECKUMH METOJaMHU TIOJIYUYEHHs] W HCCIIEJOBAaHUS XUMHUYECKHUX BEIIECTB H
peakuuii (OITK-2);

— BIIQJICHUEM CHUCTEMOH (pyHIaMEHTaJIbHBIX XMMHUYECKHX TOHSATHA U METOJIOJIOTHIECKUX
aCIEKTOB XUMUH, pOopMaMH U MeToZaMu Hay4dHoro no3uanus (I[1K-3).

B pe3ynbraTe u3yueHus: AUCUUIIIMHBI 00yJaIOLIUICs T0JKEH:

3name:

- 3HaTh OCHOBHBIC TIOHSTHS MOJIEKYJISIPHOM TOKCHUKOJOTHUU, METOJOJOTHI0O CHUCTEMHOTO
XUMHUKO-TOKCUKOJIOTHUECKOTO aHaJIN3a.
Ymemes:
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- IPUMEHATh B IPAKTUUYECKOM JI€ATENbHOCTM HaBBIKM 10 mpoBeaeHuto XTA
HAapKOTUYECKUX CPENCTB, NCUXOTPONHBIX M CHIBHOJICHCTBYIOIINX BEILECTB; aHAIU3UPOBATH U
IIPOrHO3UPOBaTh pe3ynbTarhl XTA.

Bnaoempw:

- HaBbIKAMU MCII0JIb30BaHUs M10JIy4eHHON MH(OpMaIK B JadbHEHIINX paboTax.

3. Kpatkoe coep:kaHue Kypca

Paznen 1.

Knaccugukanuss TOKCHYHBIX areHToB. Tumbl  KiaccUUKAUMH  TOKCHYHBIX — AreHTOB.
Knaccupukamuss mno xumuueckoi crpykrype. Kiaccupukamus 10  NPOUCXOXKICHHIO.
Knaccugukanus no npuHUMNY HNpakTHYECKOTO NMpUMEHeHUs. ['urueHuueckas kiaccudukanus
s10B. Tokcukonornyeckas kiaccupukarus.

Paznen 2.

3aKOHOMEPHOCTH MeTaboIM3Ma TOKCHKAHTOB. TOKCHKOKMHETHKA YY)XEPOJHBIX COCIMHEHHM.
OO01e 3aKOHOMEPHOCTH a0COpPOLMM U paclpelesieHUs] BELIeCTB B OpraHuszMe. TpaHcnopt
qy)KePOJHBIX COEAMHEHHH uepe3 MeMmOpaHbl opranuzMma. Tumbl mMemOpaH. buonornyeckas
mMeMmOpaHa u cpeia. MeMOpaHHasi IPOHUIIAEMOCTh U KO3 pULMEHT pacnpenaenenus. [lpupoansie
U CHUHTETUYECKHE COCJUHEHMs, BIUAIOIIME HA MPOHUIAEMOCTh MCKYCCTBEHHBIX U
Oouonornyeckux MemOpaH. TpaHCIOPT BeLIECTB, CIOCOOHBIX K MOHM3aLMU. MeXaHU3MBI
TpaHcropTa uepe3 mMemOpaHy. BcacbiBaHue 4y)KEpOJIHBIX COCAMHEHMH KaK TPAaHCIOPT 4Yepe3
Ouosornyeckue MeMOpaHBI. TokcukokuHeTHUECKHE 0COOEHHOCTH NIEPOPATIBHBIX,
UHTASIUOHHBIX, TEPKYyTaHHbIX M  JPYyruX OTpaBieHud. DakTophl, BIUAIOIIME Ha
pacnpeznenenue. OCHOBHbIE TOKCMKOKMHETHYECKHUE ITapaMeTphl pacupenencHus. CBsa3pIBaHUE C
OenkamMu I1U1a3Mbl KpoBH. CBs3bIBaHME C KOMIIOHEHTaMHU OpraHoB U TkaHeil. [IpoueHt
CBA3bIBaHMA C O€JIKaMH IUla3Mbl KpoBU. BiusHue pasznuuHbIX (PaKTOPOB Ha CBSI3bIBAHUE
Yy>KepoAHbIX coeauHeHud. OObeM pacrpeneneHus. B3auMocBs3b ¢ (PU3MKO-XUMUYECKUMHU
XapaKTepUCTUKAMH BEILECTB.

buotpanchopmanus 9yKepOIHBIX COCIUHEHHH B OpraHu3Me. JTambl OHOTpaHChHOPMAIIHH.
OO6pa3zoBaHue (papMaKkoJIOrMUECKH AaKTUBHBIX MeTa0oiauToB. MHakTuBauus. Merta®onusMm u

TOKCHYHOCTh.  OCHOBHbIE  myTH  OmoTpaHchOpMAl  YYXEPOJIHBIX  COCJAMHEHHM.
Mertabonuueckie NpeBpaleHus, KaTaTu3upyeMble MUKPOCOMAIbHBIMU ()epMEHTaMU TECUYECHH.
Anudaruyeckoe " apOMaTHYECKOe TUAPOKCHIINPOBAHUE. ONOoKCHIUPOBAHUE.

I'mapoxcunupoBanue, okucieHue. JlezankunupoBanue. JlesamunupoBanue. JlecynbpupoBanue
U [pOYHe peaklMd MHUKPOCOMAaJbHOTO OKHcieHHs. Peakuuu konbrorupoBaHus. OOpazoBaHue
KOHBIOI'aTOB C TIIIOKYPOHOBOW KHCIIOTOM.

Paznen 3.

MeTonos0russ CHCTEMHOIO XMMHKO-TOKCHKOJIOTUYECKOro aHainu3a. OCHOBHBIE HaIlpaBIICHUS,
Henu M 3aJaud  XUMHKO-TOKcuKosornyeckoro ananuza (XTA). OcnoBuble stanbsl XTA.
HanpaBnennsiii 1 HeHanpaBieHHbld XTA. CKkpUHUHTOBbIE M TOATBepxkAatone Metoasl XTA.
®opMupoBaHuE MOJOKUTEIbHBIX U OTPULIATENbHBIX Pe3yiabTaToB. OTOOp MpoO y JKUBBIX JIUILI.
Crioco6b1  (panbcuduranuu obpasna. OObEKThl HCCIEIOBaHMS MpPU TNPOBEJCHUM CYAEOHO-
xumuueckoro aHanuza CXA. Or6op oOpa3noB TpynmHoro marepuaina mnpu nposeneHun CXA.
[IpaBuna HampaBieHHs OOBEKTAa HCCIEIOBaHMS Ha aHAIW3. YCJIOBUS TPAaHCHIOPTUPOBKU U
xpaHeHnus.  KoHcepBupoBaHue.  Otambl  NpPEJAHATUTHYECKOM  MOATOTOBKUM  IPOOBI:
npeaBapuTenbHas 00paboTka; THAPOIM3 KOHBIOTMPOBAHHBIX METaOOMUTOB; AKCTPAKIUSA
(KUIKOCTh-)KUAKOCTHAas W TBepaoda3Has, BbIOOp ONTHUMAIBHBIX YCJIOBHM 3KCTpaKLUH);
OUYHUCTKa; JepuBaTu3alus (BBIOOp peareHTa Mais JepuBaTH3aluu). B3anMoCBS3b MEXIY
coJlep’)kaHWEM TOKCHKAaHTa B aHAJIU3UPYyeMOM OMOOOBEKTe W HMHTEpIpeTanueil pe3yabTaToB
uccnenoBanus.  OCOOCHHOCTH ~ METOJOJIOTMM  KIMHHKO-TOKCHKOJOIMYECKOTO  aHaju3a.
OcoOennoctu meroposiorun XTA mpu omnpefeneHUHd HAPKOTHKOB Yy JKMBBIX JHIl. Bpewms
BO3MO>KHOT'O BBISIBJIEHHSI 4aCTO HCIOJB3YEMBIX HAPKOTHMUECKHUX M ICUXOTPOIHBIX BELIECTB U
HEKOTOPBIX HUX MeTa0oauTOoB B Moue. CKPUHHHIOBBIE M IOATBEPXAAIOIINE HCCIET0BaHUS.
[Toporun ob6napyxenus (cut-off) HapkOoTHYECKMX ¥ TICUXOTPONHBIX BELIECTB B MOYE.

126



OrpannyeHuss Ha TPUMEHEHHE MOYHM M KPOBU B KayeCTBE OOBEKTOB HCCIICIOBAHUS.
AnbTepHaTUBHBIE OOBEKTHI U1l OINpeNeieHHs] HapKOTHKOB: BOJIOCHI, HOITH U MOTOXHPOBBIE
BbIIeTICHUST KOkH. OcoOEHHOCTH aHaim3a OOBEKTOB HEOMOJIOTMUYECKOTO MPOUCXOXKICHUS Ha
HaJu4he HApKOTHKOB. (OcoOCHHOCTH WHTepnperanuu pe3yiabTaToB XTA. OO6ecrieueHue
KauecTBa aHallM3a W HaJIexkamas gadopatopHas mnpaktuka. [Ipuamuner GLP B pabore
COBpPEMEHHOM 1aboparopuu.

TeopeTnueckre OCHOBBI METOOB, TPUMEHSIEMBIX IPU UCCIICOBAHUHA 00bEKTOB OMOJIOTHIECKOTO
MPOUCXOXKACHUA. MeToAbl HCClaeoBaHUus OOBEKTOB OHOJOTHYECKOTO IPOUCXOXKICHUS.
Bo3MoXHOCTH W OrpaHWYEHUs COOTBETCTBYIOIIMX METOJOB WCCIEAOBaHUs, OO0JIACTh UX
NpUMEHEHUs U UHPopMaTUBHOCTh. OOBEKTHI, MOJABEpraronifecs 00s3aTeIbHOMY UCCIEI0BAHUIO
MPU XUMHUKO-TOKCUKOJIOTHYECKUX UCCIIeI0BaHUSIX. MeTObl UCCIeAOBaHUS: IPEABAPUTEIIbHBIC U
MOJITBEP K TAIOLITHE.

Paznen 4.

HccnenoBanne Ouomarepuana Ha HalMuMe HAPKOTUYECKHX CPEICTB  PACTUTEIHLHOTO
npoucxoxaeHus. OOmas XapakTepUCTHKa TPYII ONHATOB, KAHHAOMHOWIOB, KOKaWHA.
PacnpocTtpaHeHHOCTh M TNPUYMHBI  OTpaBieHUH. Tokcuueckue 036l U TOKCHYECKHE
KOHIICHTPAIlMU, B3aUMOCBSI3b ¢  TokcwmueckuM  dpdexrom. IloaroroBka  0OBEKTOB.
XapakTepucTuka 00bEKTOB UCCIIeIOBaHUS (BHYTPEHHHE OPTraHbl, TKaHU, KPOBB (IIeIbHAsI KPOBb,
CBIBOPOTKA, TUIa3Ma), Mo4a, JuM@a, CIII0Ha, BOJIOCHI, HOTTH, IUAJTU3AThl, IPOMBIBHBIC BOJBI U T.
71.). CKpUHHHTOBBIE U TIOATBEPXKIAIOIINEC METObI MCCIICAOBAHUS MIPU aHAIM3€ HAPKOTHYECKUX
CPENICTB PaCTUTEIBLHOTO TPOUCXOXKIeHUsI. IHTepripeTaus pe3ynbTaToB.

HccnenoBanne OuoMarepuala Ha HaJIWYUE HAPKOTHYECKUX CPEACTB, ICUXOTPOMHBIX U
CWJIBHOJICHCTBYIONNX BEIIECTB CHHTETUYECKOrO MpoucxoxacHus. OOImas xapaKTepuCTHKA
rpynn omnuaroB, OapOutyparoB, O€H301ua3eNUHOB, (EHOTUA3HHOB, (EHUIIAIKUIAMUHOB,
"cnaiicoB". PacnpocTpaHeHHOCTh M IPUUYMHBI OTPaBIE€HUN. TOKCHYECKHE J03bl U TOKCUYECKHE
KOHIIEHTpAlluu, B3aUMOCBSI3b ¢  TokcumueckuM  dddextom. [loaroroBka  0OBEKTOB.
XapakTepucTuka 00bEKTOB UCCIIEOBaHUS (BHYTPEHHHUE OPIaHbl, TKAHU, KPOBB (LlebHAsI KPOBb,
CBIBOPOTKA, IJIa3Ma), Mo4Ya, JIuM(a, CItoHA, BOJIOCHI, HOTTH, TUAIHU3AThl, IPOMBIBHBIE BOJIBI U T.
1.). CKpUHUHTOBBIC W TOATBEPIKAOIINE METOJbI MCCICIOBAHMS MPHU aHAIN3€ HAPKOTHUYCCKUX
CPEICTB, TICUXOTPOMHBIX U CHUIBHOJCHCTBYIONIUX BEIIECTB CHUHTETUYECKOTO MPOHCXOKICHUS.
WNuTtepnperaius pe3yabTaToB.

4. O0beM y4eOHOMH TUCIUTITHHBI

Buabl yuedHoii padornl B 3E B akanem.
yacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTakTHas padora (KP): 1,5 54,2
Jlexium (Jlek) 1 36
[Tpaktnyeckue 3anstus (I13) 0,5 18
CamocrositesbHas padora (CP): 2,5 89,8
KoHTtakTHas camocTosiTenbHas paboTta 05 0,2
CaMoCTOATEIbHOE N3YUYEHHE PA3EIIOB JUCIUIIINHBI ’ 17,8
Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -

Buabl yueoHoii padoThI B 3E B actp. yacax
O0masi TpyA0eMKOCTh JHCIHUILIMHBI 110 Y4eOHOMY ILJIAHY 4 108
KonrakThas pa6ora (KP): 15 40,65
Jlexmm (Jlek) 1 27
[Tpaktnyeckue 3anstus (I13) 0,5 13,5
CamocrositesabHas padora (CP): 2,5 67,35
KoHnTtakTHas camocTosTenbHas pabora 05 0,15
CaMOoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCHUILIMHbI ' 13,35
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Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM \ - -

«CHHTEe3 HOBBIX MATEPHAJIOB HA OCHOBE HUKJINYECKHX OPraHuYeCKUX COeTHHEHU
(b1.B.J1B.04.03)

1. Heap AMCHUMILIMHBI COCTOMT B NPHOOPETCHUH CIENUATMNCTAMU 3HAHWUH, YMEHHIA,
BJIaJIeHU# U B ((OPMHUPOBAHUK KOMITETEHIIHIA B 00JACTH CHHTE3a CJIOXHBIX OPraHUIECKUX
COCIMHEHHH, COBPEMECHHBIX CHHTETHYCCKHX METOJOB M PEaKIHii TpaHC(hOpMaIuu
(GYHKIIMOHATBHBIX TPYIIIL.

2. B pesysabTare H3y4eHHs JHCHHIIMHBI 00yJAIOIIHICS 10 MPorpaMMe CrenHaJInuTeTa
JIOJI2KEH
O6aaTh CIEIYIOIUMA KOMITETCHIMSIMHE:

— CIIOCOOHOCTBIO BOCIIPUHHMATh, Pa3BMBATh W HCIIOJIB30BATh TEOPETUYECKHUE OCHOBBI
TPAJMIMOHHBIX ¥ HOBBIX Pa3/eliOB XMMHH IPU PEIICHUH MPO(ECCHOHANBHBIX 3a/1ad
(OTIK-1):

— BJAJEHHEM  HaBbIKAMH  XHMHYECKOTO  OKCIICPUMEHTA,  CHHTETHYCCKMMH U
AQHAJMTUYECKUMH METOJaMH IIOJYYEHHsS M MCCIICAOBAHUSA XHMHUYECKUX BEIIECTB H
peakiuii (OI1K-2);

— BJIaJIEHHEM CHCTEMOM (DyHIaMEHTAIbHBIX XHMHUYECKUX IMOHSATHH M METOJOJIOTHIECKUX
aCIIEKTOB XMMHH, POpMaMK U MeTOaMi Hay4Horo no3Hanus (I1K-3).

3namo:

- CYIIHOCTh IPO0JIEM OPraHUYECKOT0 CUHTE3a, HAyYHO-TEXHUYECKHUE MMOAXO0/IbI U IYTH UX
pelieHus;

- METOJ0JIOTMYECKUE OCHOBBI IIJITAHUPOBAHUSI MHOTOCTaUHHOTO CUHTE3A;

Ymems:

- INIAHUPOBATh MHOTOCTAUNHBIN CUHTE3 IPUPOAHBIX COCTUHEHUII;

- TIPUMEHATh COBPEMEHHBIE CHUHTETHYECKME METOAbl CHHTE3a JJs IOJy4eHHUS
MUKINYECKUX U AlIMKIMYECKUX MOTU(PYHKIIMOHAIBHBIX MOJIEKYII.

Braoemy:

- CIHOCOOHOCTBIO K KPUTMYECKOMY aHajlu3y U OIIEHKE COBPEMEHHBIX Hay4YHbIX
JTOCTHKEHUI B 00JIaCTH OPTaHUYECKOT0 CUHTE3A;

- METOJIOJIOTUYECKUMH TOJXO0JaMH K pELICHHI0 Mpo0JieM IUIaHUPOBaHMUS CHUHTE3a
OPraHUYECKHX COCIMHCHUM;

3. Kparkoe conep:kanue THCHUIIAHBI

Luxnuueckue coeounenus.
. Ileperpynnuposka Kisiizena.
. [leperpynnuposka Koymna.
. CMHTE3 SJHAaHTMOMEPHO YHUCTBIX COCIUHEHUM.
. MeToapl 00pa3oBaHus TPEXUJIEHHOTO LUKJIA.
. MeTtonbl 00pa3oBaHus YETHIPEXUJICHHOTO LIUKJIA.
. AHMOHHBIE Y KaTHOHHBIE UKIIU3aLlUU B CUHTE3€ LIUKJIONEHTAHOBBIX CUCTEM.
. AHMOHHBIE Y KATHOHHBIEC IUKJIN3allUU B CUHTE3€ LIUKJIOT€KCAHOBBIX CUCTEM.
. oMonuTH4eckoe MpruCcOeAMHEHNE IO KPATHBIM YTIIEPOA-YIIIEPOIHBIM CBA3SIM.
9. BHyTpUMOJIEKYISpHBIE HUKIU3ALMH C YYACTHEM aJKUIIbHBIX PAaJUKAJIOB.
10. Peakuus qunbsca-Anbaepa.
11.BHyTpuMoONeKyIsipHble BapuaHThl peakuu Junbca-Anpaepa.
12. Merate3uc ofie()UHOB H allETUIICHOB.

01N N K~ WN —

4. O0beM y4eOHOI TUCUHMIIIIHMHbI

Bujasbl yuedHoii padoThI B 3E B akazem.
Jacax
OO6mas TPyA0eMKOCTh JUCHHUILINHDI 110 y4eGHOMY ILIaHY 4 144
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KonraktHas pa6ora (KP): 15 54,2
Jlexiuu (Jlek) 1 36
[Tpaktrueckue 3ansatus (I13) 0,5 18
CamocrositeabHas padora (CP): 2,5 89,8
KoHTtakTHas camocTosTenbHas pabota 05 0,2
CaMocCTOsITeIbHOE U3YUYCHHE Pa3/IeNIOB AUCITUIUIMHBI ’ 17,8
Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -
Buabl yueOHo# padoThI B 3E B actp. yacax
O0mas TPyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 4 108
KonTaktHas padora (KP): 15 40,65
Jlexmm (Jlek) 1 27
[Tpaxtrueckue 3ansatus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 2,5 67,35
KoHTtakTHas camocTosTenbHas pabota 05 0,15
CaMocTosITeIbHOE H3YYCHUE PA3/IeNIOB TUCIIUIUIHHEI ’ 13,35
Bua KOHTPOJIsA: 3a4€T ¢ OLEHKOM - -

«Kiacrepsl 1 3jieMeHTopranndeckue coequnenus» (b1.B.J1B.04.04)
1. Hesb THCHMIINHBI:
— ycBoeHHE (yHIAMCHTAIbHBIX 3HAHWUA B OOJIACTH COBPEMEHHOH KIIACTEPHON XHMHU U
IPEICTABICHUN O €¢ TEeCHOW B3aMMOCBSI3U C HEOPraHMYECKONW M KOOPAWHALMOHHOW XUMHUEH,
KPUCTAJUIOXUMUEH, JIEKTPOHHBIM CTPOCHHEM MATEPUAJIOB PA3IIMYHON Pa3MEPHOCTH.
2. B pe3yabTaTe H3y4eHHs: THCHUIIMHBI 00YYAOIIUICS 10 IPOrpaMMe ClelHaInTeTa
JOJIKEH :

OO6naaTh CISIYOIUMA KOMITCTCHIHSIMHE:

—  CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHUIO, aHaIu3y, cuHTe3y (OK-1);

— CIIOCOOHOCTHIO BOCIIPUHHMMATh, Pa3BHBaTh W HCIOJIB30BATh TEOPETUYECKUE OCHOBBI
TPaJAWIUOHHBIX M HOBBIX Pa3/elIOB XMMHUHM MpPU PEIICHHH NPO(ECCHOHANBHBIX 3a1ad
(OIIK-1);

— BJAJCHUEM  HAaBbIKAMH  XHUMHYECKOTO  OKCIEPUMEHTa,  CHHTETUYECKHMMH U
AQHAJTUTUYECKUMH METOAAaMH TOJNYYeHHS M HCCICIOBAaHMS XHUMHUYECKHX BEIECTB H
peaknuii (OI1K-2);

— BJIAJICHUEM CHCTEMOH (DyHIaMEHTaIbHBIX XMMHUYECKUX TOHSATUH M METOJOTOTHYECKUX
aCIeKTOB XUMHH, popMamu U MeToaMu HaydHoro rno3Hanus (I1K-3).

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqa}0m1/11710ﬂ JOJIKCH

3namo:

- TEOPUI0 XUMUYECKOU CBS3H, 3aKOHOMEPHOCTH YCTOMYMBOCTH KJIACTEPHBIX KOMILIEKCOB B
3aBHCUMOCTH OT MPHUPOJBI METalja U JIMTaH/a, B3aUMOCBSI3b AJIEKTPOHHOW KOH(UTypaluu
MOHOB METAJJIOB C KJIAcTepooOpa3oBaHMEM U CTPYKTYpOM KIIACTEPHBIX COEIMHEHUH,
JJIEKTPOHHOE CTPOCHUE OCHOBHBIX KJIACTEPHBIX KOMIIJIEKCOB IIEPEXOIHBIX METAJIIOB.

Ymemes:

- OPHUEHTHPOBATHCS B COBPEMEHHON KOOPAMHAIIMOHHOM M KJIACTEPHOM XUMHUHU HAa YpOBHE
MOHUMAaHMsI OCHOBHBIX MTPOOJIEM, pelIaeMbIX STUMHU pa3JielaMid XUMHUECKOM HAYKH.

Bnaoempw:

- MPEACTABICHUSAMHU O PA3JIMYHBIX KjaccaxX KJIACTEPHBIX COCAMHEHUM, THIAaX CBSA3BIBAHMS
MeTaJlJI-MeTaJll, BKJI0Yasi KpaTHbIE METaJJI-MEeTaJlI CBSI3U, U 3aKOHOMEPHOCTSX UX 00pa30BaHu,
NPUYMHAX YCTOWYMBOCTH / HEYCTONUMBOCTH KIACTEPHBIX KOMILIEKCOB.

3. Kpatkoe coep:xkaHue Kypca
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1. Bsenenue B knacTepHyr0 XuMuio. McTopus OTKPBITHS CBA3EH METAII-METAJUT B HU3LINUX
rajloreHuJ1ax MepexoaHbIX MeTauIoB. Onpeenenus, MOHATH, KiIacCu(UKasI U TEPMUHOJIOTHSI
B KJIaCTEPHOM XUMUH.

2. businepHble METAUIOKJIACTEPHBIE KOMIUIEKCHI. DBUSAIEpHBIE KOMILIEKCHI IEPEXOAHBIX
METAJIJIOB C IUCKPETHBIMU Ki1acTepaMu My. busiiepHble KOMILIEKCHI C YETBEPHBIMU U TPONHBIMU
MeTajuI-MeTal CBA3AMU. OCOOEHHOCTH KPUCTAUIMYECKOTO M BJIEKTPOHHOTO CTPOEHUS TAKMX
KOMIUIEKCOB U UX XMMHYECKHE CBOMCTBA.

3. KBa3nogHoMepHble COEAMHEHUS MEPEXOJHBIX METAIOB C OECKOHEYHBIMH JIMHEHHBIMU
Metajiouenoykamy. CTpoeHHME  XaJbKOI€HHUJOB, XaJbKOTAJIOI€HHWJIOB U  TaJOreHHUIOB
NIEPEXOHBIX METAJUIOB C JMHEHHBIMU METAUIMYECKUMU LIETIOYKaMH. TUIIBI KOOPAUHALMOHHOTO
OKPYKEHHSI METAJUIMYECKUX LEeHTPOB. OCOOCHHOCTH 3JEKTPOHHBIX CBOICTB (0Opa3oBaHue BOJIH
3apsiIOBOM  IUIOTHOCTH, IAHEepJICOBCKAsi HEYCTOHYMBOCTb, CBEPXIPOBOASIIEE COCTOSIHUE).
Bo3MoxHOCTM ~ perynMpoBaHus CBOHMCTB ~XHMHUYECKUMH M (PU3MUECKUMH  METOJAMH.
Knaccugukanus nenodeyHblx CO€AMHEHUH MO UX CTPYKTYPHBIM, 3JIEKTPOHHBIM M MAarHUTHBIM
XapaKTEPUCTHKAM. .

4. KBa3uogHomMepHble  COEIMHEHHMs]  HEPeXOAHbIX  METALIOB C  OECKOHEYHBIMU
3Ur3aroo0pasHbIMu  MeTajuiouenodykamu. CTpOEHHE COEIMHEHUM INEePEeXOJHBIX METAJIOB C
3UIr3aroo0pa3HeIMU MeTajutonenoykamu. O6pa3zoBaHue KJIacTEPHOM CTPYKTYphl B 3aBUCHMOCTH
OT YHCJla BAJIEHTHBIX JIEKTPOHOB Ha METAUIMYECKUX LieHTpax. Knaccudukanus 1enodeuHbix
CTPYKTYP.

S. CoenuHeHus,  coiepXkalllue  METaUIONUKIbl.  TpeyroiapHble M KBaJpaTHbIE
MeTaiokiactepsl. KilactepHble coeAMHEHNs Pa3HOTO TUIA: CTPOCHUE U XUMHUYECKHE CBOMCTBA
TOMO- ¥ TE€TePOMETAJUINYECKUX KIACTEPOB, JUTAHIHAs CTAa0MIN3aIUs TPEYTOJIbHBIX KIIACTEPOB,
UX IpEeBpalleHMs B KyOaHOBBIE IeTepOMETAITMYECKUE KOMIUIEKCHI.

6. [lonusapuyeckue MerauiokgacTepbl. KOMILIEKCH ¢ TETpa’ApUUYECKUMH KJIACTEPAMH.
Cuntes, cTpoeHue U PU3MKO-XMMHUYECKHE CBOMCTBA TETPa’IpUUECKUX KJIACTEPOB Pa3HOI'O THUIA.
MounekynsipHble U IOJIMMEPHbIE CTPYKTYphl. KyOaHOBbIE KOMILJIEKCHI.

7. [Tonumsapuyeckue MerauiokiaacTeppl. KOMIUIEKCBI € OKTa’ApUYECKUMU KJIACTEPAMH.
OxTaspuyecKue KIacTephbl Kak HauboJiee MpeCTaBUTENIbHAS TPYIINa KIACTEPHBIX COSINHEHHA.
Mertonapl cuHTE3a, CTpoeHHEe, (U3MKO-XMMHUYECKHE CBOMCTBa M pa3iMyHble MpPEBPALICHUs
OKTa’/IpUYECKHX KIJIACTEPOB.

8. besnuranansie kiactepbl. KnacTepHble OJMaHUOHBI U MOJIMKAaTHOHBI TOCT-IIEPEXOIHBIX
aneMeHToB. AHMOHBI L{uHTas. Oco6eHHocTH 00pa3oBaHMsl, CTPOCHHE U CBOICTBA O€3/IUTraHIHbIX
KJIACTEPOB.

9. Kpynneie wmeramtoxmacrepel. Hanouwactunbsl. Marudeckue knacrepel.  Ilomyduenue
OO0JBIINX KJIACTEPOB, UX CTPOECHUE U CTaOWIbHOCTh. HaHOUacTHIIBl, X MOJNyYeHHE U CBOMCTBA.
KBaHTOBBIE TOYKH.

10.  DnekTpoHHOE CTpPOEHHE KIACTEPHbIX KOMIUIEKCOB. OCOOEHHOCTH KOOpAMHALMH U
AIIEKTPOHHBIX CBOMCTB JIMTAHJIOB B KJIACTEPHBIX KOMILJIEKCAX Pa3jIMYHOro Tuma. «Marudeckue»
YuciIa KIACTEPHBIX BAJICHTHBIX 3JEKTPOHOB. CKelleTHbIE 37eKTpoHBl. [IpaBuio 3¢ ¢dexTuBHOrO
aToMHOro HoMepa (mpaBuio CukBrka). B3anMocBs3b cTaOMIIBHOCTH KJIACTEPHBIX KOMITJIEKCOB
C UX DJIEKTPOHHOM CTPYKTYpOi M OCOOEHHOCTSAMHU KOOPIUHAIINH JINTAH0B. DJIEKTPOHOTOUYHbIE U
AIIEKTPOHOAEPUIIUTHBIE KIACTEPHI.

11.  Xwumwuyeckue U (puznyeckre CBOMCTBa METAJUIOKIACTEPHBIX CoenuHeHui. OcobeHHoCTH
KOOpJMHAIIMY JIMTAHJO0B HAa HECKOJBKUX METAJUIMYECKUX LIEHTpax B KIACTEPHBIX COEJIMHEHUSX,
MOCTHKOBBIE W BHYTPEHHHE JIMUTaHIbl. PeaklnMoHHas CIIOCOOHOCTb KJIACTEPHBIX COEIMHEHMM:
peaKuy 3aMelIeHUs JIUTraHA0B; OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMK 0€3 mepecTpoiKu
KJIACTEPHOTO OCTOBA; IEPEHOC AIEKTPOHOB, CONPOBOXKIAIOUIMICA HW3MEHEHHEM KIIACTEPHOIO
OCTOBA; JeTpaJlalius U TOCTPOIKa KJIaCTEpHOT0 OCTOBA; KOHJEHCAIIMSI KJIIACTEPHBIX (PparMeHTOB.
12.  ®usuueckue CBOMCTBA  METAJIOKJIACTEPHBIX  COEAMHEHHH  (CBEpPXIPOBOJSIINE,
JIIOMUHECIIEHTHbIE, MATHUTHBIE, PEHTT€HOKOHTPACTHBIE).
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13. Bo3moxHble 00JaCTH NPAaKTUYECKOTO NMPUMEHEHUS METAIIOKJIACTEPHBIX MaTepHAalIOB.
Hcnonb3oBaHue KIACTEPHBIX MAaTEpUAlOB B HEKOTOPBIX OONACTAX XUMHM M TEXHOJOTHH,

OCHOBBIBASICh Ha HX TMIOJIG3HBIX (YHKIIMOHAJIBHBIX  CBOMCTBaX KaTaTUTHYECKUX,
CBEPXIPOBOJISIINX, JJIOMAHECIICHTHBIX, PEHTT€HOKOHTPACTHBIX.
4. O0beM y4eOHOH JUCHHILINHBI
Buabl yueoHoii padoThI B 3E B akanem.
yacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4 144
KonraktHas pa6ora (KP): 15 54,2
Jlexiuu (Jlek) 1 36
[Tpaxtrueckue 3ansatus (113) 0,5 18
CamocrositeabHas padora (CP): 2,5 89,8
KoHTtakTHas camocTosiTenbHas paboTa 05 0,2
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI ' 17,8
Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -
Buab1 yueOHoii paboThI B 3E B acrp. yacax
O0mas TpPyA0eMKOCTh JMCHHMILIMHBI 110 Y4eOHOMY IJIAHY 4 108
KonraktHas pa6ora (KP): 15 40,65
Jlexumn (Jlek) 1 27
[Tpaktuueckue 3anstus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 2,5 67,35
KoHTakTHas camocTosTenbHas pabora 05 0,15
CamocTosTeIbHOE H3YYCHUE Pa3/IeNIOB TUCIIUILUIHHEI ’ 13,35

Bua KOHTPOJIsA: 32a4€T ¢ OLEHKOM

«MousekynsipHoe Mo/leJIMpOBaHue HOBBIX MaTepuaios» (b1.B./1B.05.01)
1. Heab AMCHUIVIMHBI COCTOMT B IPUOOPETEHUH CIEUUATUCTaMU 3HAHWH, YMEHHH,
BlaJcHUH W B (HOPMHUPOBAHMHM KOMIIETCHIIMM B 0OJIACTH KBAHTOBOM XHUMHH U

HCIOJIB3YIOMIUXCA B MOJICKYJIAPHOM MOJCINPOBAHUN HpI/I6J'II/I)KeHI/I$IX.

2. B pe3yJjbTaTe U3YYCHUSA TUCHHUIIJINHBI Oﬁy‘-lillOIIIPlﬁCﬂ 0 mporpamMmmMme CriecuaJIuTeTa

JTOJI2KEeH:
OO06nanath cneAyrOIMMUMH KOMIETEHITUSIMH:

—  CIIOCOOHOCTBIO BOCIIpMHUMATh, pa3BUBATL W HCIOJIB30BATh TCOPECTHYCCKUC OCHOBEIL
TPAAUIUOHHBIX W HOBBIX Pas3AcjioB XUMHU IIpU PCHICHHUUN HpOCI)eCCI/IOHaJIBHBIX 3aga4

(OIIK-1);

— BJIAaJ€HHEM CHCTEMOU (I)YHI[aMeHTaJ'ILHbIX XUMHYECKHUX IOHSATHH M METOJO0JOTHYECKUX

aCIEKTOB XUMUH, (OpMaMH U METOZaMHu Hay4dHoro mo3Hanus ([1K-3).

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqa10m1/n710;1 JOJIKCH

3namo:
— OCHOBHBIE METOBI KBAHTOBOH XHUMMHU;

— MCETOAOJTOTMYCCKHUEC OCHOBBI KBAHTOBOXHUMHUYCCKOTO MOACTIUPOBAHUS,

Ymemes:

— (¢dopmynupoBaTh TpeOOBaHUS K HAAEKHOCTH KBAaHTOBOXMMHYECKOTO MOJCIUPOBAHUS U

ONPCACIIATD B(I)(beKTI/IBHBIC MyTH UX JOCTUKCHUS,

— THTPOBOJUTH OLUCHKY Ka4Y€CTBA KBAHTOBOXMMUYECCKOTIO MOACIUPOBAHMA,

— HNPUMCHATHL COBPCMCHHBIC TMOAXOAbI K KBAHTOBOXHMHUYCCKOMY MOACIIMPOBAHUIO Ha

MIPaKTUKE.
Bnaoemo:
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— CIIOCOOHOCTBIO K KPUTHUYECKOMY aHAJIM3Y U OLIEHKE COBPEMEHHBIX HAYUHBIX JOCTHKECHUH B
00J1aCTH KBAHTOBOXUMHUYECKOI'O MOJCIIMPOBAHMS;

— MCTOAOJOrMYCCKUMHU IMOAXOAaMU K PCHICHUIO XUMHNYCCKUX HpO6JICM C NIOMOIIBIO METOA0B
KBAaHTOBOM XHUMUU,

— CIOCOOHOCTBbIO T'€HEPUpPOBAaTh HOBBIE MJEH IPU PEIICHUU NPAKTHUUECKHUX 3ajad B o0nactu
KBaHTOBOXMMUYECKOI'O MOAEIUPOBAHHUS.
3. Kpartkoe conepxanue TUCHMIIMHBI
Mooynwv 1. Beedenue 6 keanmogyio xumuro. Bzaumooeticmeue s0ep u 31eKmpoHos mexncoy coooll.
1.1. OcHoBHbBIE 3aJlayd KBAaHTOBOM XHMHH, €€ OTJIHUYUS OT MOJCKYJISIPHOH MEXaHUKH.
KBanToBasg mnpupona nsnexTpoHa. YpaBHeHue lllpénunrepa, mnoHsTHE BOJHOBOH (yHKIMH.
3aBucumocth ypaBHenusi Llpénunarepa ot BpemeHu, cranuoHapHbie pemeHus. [Tpubnmxenne
bopna-Omnnenreiivepa ¥ ero mnpuMeHUMOCTb. PenstuBucrckue >3¢¢dexkTl B JIBUKECHUU
AJIEKTPOHOB.
1.2. Yucnennsle MeTopl pemieHus ypaBHeHus Llpénunrepa, ux xnaccudukaunus. Ilonsatue
ypoBas Teopuu. [lpununun Ilaymm, wmerox Xaprtpu-®oka, npubmmkenne MO-JIKAO.
BapuanmoHHbI OPUHIUI U METOJ CaMOCOIVIACOBAHHOIO MOJiA. MeToJ KOH(UIYpallMOHHBIX
B3aUMOJICUCTBUM, METOABI TEOPUM  BO3MYLICHMH, METOABl  CBA3AHHBIX  KJIACTEPOB.
[Tonysmnupuueckue U MOJEKYIIpHOMEXaHWYeCKMe  MeTonabl.  Bnusnue — BbIOOpa
KBaHTOBOXMMHYECKOTO METOJIa Ha pe3ynbTaT pacuéra. DhdekT koMmeHcanuu ommdoK MeToa.
1.3. Ponp 6a3ucHbIX HAOOPOB B KBAHTOBOXMMUYECKUX pacuérax. TUIbl Oa3uCHBIX (YHKIIHIA,
IrPYNIUPOBKA (KOHTpaKTalMsl) TaycCOBbIX Oa3MCHbIX (QyHKUMH. PaciieruieHHOCTh 0a3MCHOrO
Habopa. [Tongpuszanuonusie u qudQy3Hble 6a3ucHble PYHKIUH, UX POJIb B OMMCAHUM ITOBEICHUS
annekTpoHoB. CemeilictBa 06a3ucHbIXx HaOopoB. Bbibop 06aszucHoro Habopa. Ommbka
cynepno3uiuu 6azucuoro Habopa (BSSE) u adpdext xomnencannu ommbok MeToa.
1.4, Meronsl Teopun (yHKIHMOHANA IUIOTHOCTH W MX Kiaccupukamus. OOMeHHass u
KOppensMoHHass dHeprus. JlokaibHble, IONYJIOKaJIbHBIE W THOpHIHBIE NPUOIMKEHHBIE
(GyHKIMOHAIBL. OMIUPUYECKUE M HEIMIUPUUYECKUE CIIOCOOBI IMOCTPOCHUS (DYHKIMOHAJIOB.
[Ipupoga IUCHEPCHOHHBIX B3aUMOJAEHCTBMM U mpobiemMa ux yuéTa B METOJE TEOpUHU
(G yHKIMOHasa MJIOTHOCTH.
1.5. JIBmxeHue aToMOB B XHUMHMYeCKMX mporeccax. KoH(opMmalmoHHble Nepexosbl,
MOBEPXHOCTh MOTEHIHAIbHON sHepruu. OrnpeneneHue TUNA CTAMOHApHOW TOYKU. CrocoObl
yuéTa KOH(GOPMALMOHHOM MOJBMKHOCTH HM3y4aeMbIX CHCTEM. DHEprusl HyJeBBIX KoyeOaHWul
(ZPE), cnocoObl pacu€Ta SHTalIbIMM M CBOOOJHOM S3HEPruM MOJIEKyd. boibliMaHOBCKOE
pacnpenesieHue U €ro CIeICTBU.
Mooynv 2. Ponb modenvHot cucmembvl 8 KBAHMOBOXUMUYECKOM MOOETUPOBAHUU.
2.1. MogenpHast cucreMa. BrusHMe BbBIOOpa MOIETBHOW CHUCTEMBI Ha HaAEKHOCTh
pe3ynbTatoB MojaenupoBaHus. CBs3b BEIMYMHBI MOJENBHOM CHUCTEMBI M KOJHMYECTBa €€
CTallMOHapHbIX cocTossHUM. llIkanupoBaHuMe KBaHTOBOXMMHYECKHX METOJOB C YBEIMUYEHUEM
MOJIEJIbHOW CUCTEMBI U CIIOCOOBI YCKOPEHHUS Pacu€TOB KPYITHBIX CHCTEM.
2.2. BzauMmojeiicTBUEe XMMHYECKOH CHCTEMBI C OKPY)KAIOLUIMMH MOJIEKYJIaMM, COJbBaTaIlusl.
BnusHue conpBaranMyM Ha TpeANnoYTUTENbHBbIE KOH(popmauuu cucreMbl. CrocoObl yuéra
conpBaranuu. Mozenu HessBHOro yuéra pacrsopurensi: PCM, COSMO, SMD. Mogenu siBHOTO
yuéra MoJekyispHoro okpyxeHus: QM/MM, ONIOM. (Jlekuuu - 2 4yaca, mpakTHUYECKHE
3aHATHUSA - 4 yaca, KOHTPOJIbHAS paboTa Ha MPAKTUUECKOM 3aHATHH—2 yaca)
Mooynv 3.Keanmosoxumuueckoe mooeruposanue cnekmpaibhvix ceoticme monekyi (UK, V@,
AMP)
3.1. TloBenmenwe MoOJeKyd B pacTBOpe M B raze. Du3WyecKWe TPOILECCH], CTOAIINE 3a
norsomenneM Moiekyidamu MK-uznyuenus. IlpaBuna otbopa B MK-cnextpockomnum.
MopnennpoBanune UK-cnexktpoB. BinsHre ypoBHS TE€OpUM Ha TOYHOCTh BocnpowusBeneHus MK-
CHEKTPOB, MKaaupyroue ko3dduuuents! s MK-cnekrpockonuu. Biausiaue pactBoputens Ha
NK-cnexTpsl.
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3.2. IloBeneHue MOJIEKYN B pacTBOPE M B Ta3e MPH AIEKTPOHHOM BO30YxaeHUU. PU3nuecKue
MPOLIECCHI, CTOSIIME 3a IMOTJIOIIEHHeM/UcIyckanueM Mmojekyinamu Y®-uznyuyenus. [lpaBuna
orbopa B Y®-cnekrpockonuu. MogenupoBanue Y D-crekTpoB. YUET BIHSHHS BHOPOHHOTO
B3aumojieiicTBuss Ha Y® crnekTpel. 3akoH byrepa-JlamOepra-bepa m OTKIIOHEHHS OT HeEro.
Bnusaue pactBoputens Ha Y®-CeKTpbl: METObI JIMHEHHOTO OTKJIMKA U KOH(UTYpalMOHHO-
cnenuduyeckol coibBaTallMi. BiusHue ypoBHS TEOPUH HAa TOYHOCTh BocmpowusBeneHus Y-
CIIEKTPOB.
3.3. lloBenenue MOJEKyl B JIEKTPOMAarHUTHOM moje. PU3nyecKue MpoIecchl, CTOSIINE 3a
SIMP-cniektpomerpueii. MopenupoBanue SIMP-cniektpoB. BiusiHMEe ypoBHA TEOpuUM HaA
TOYHOCTH BocnpousBenenus: AMP-criekTpos.
Mooyns 4.Keanmosoxumuieckoe MOOEIUPOSaAnUe XUMUYECKUX PeAKYUIL.
4.1. CooTHolleHHE KUHETUKH U TepMOJAuHAaMUKU. CKOPOCTh peaKIMK, KOHCTAaHTa CKOPOCTH U
KOHCTaHTa pPABHOBECHS, HX CBA3b. KHHETHYECKMH M TEPMOAMHAMHYECKHN KOHTPOJb
peakuuii. YpaBHenue Appenuyca. Teopusi akTUBHBIX COyJapeHU. AKTUBUPOBAHHBIM KOMILJIEKC
— mepexoHoe coctosiHue. [I0BepXHOCTh MOTEHIMALHONW YHEPTHH, KOOPAWHATANU NMPO(UIb ITyTH
peakuuu. CIOXKHBIE M 3JIEMEHTApHbIE peakiuu, JuMmuTupytomas cragus. [Ipunnun Képruna-
I'ammera.
4.2. CnocoObl pacuéra sHeprum aktuBanmu (Ea) m suTanenuu peakuuu (AH) ¢ momoripio
METOJI0OB KBAHTOBOM XUMHH. MoOjenupoBaHHWE OpPraHMYECKUX peakuuid: peakuuum SN2, SE2,
Hunbca-Anbnaepa u ap.
4.3. Pacuér cooTHOIEHHS MPOIYKTOB PEAKIMH, B TOM YHCIE, YJHAHTUOMEPHOTO HM30BITKA B
CTEPEOCENEKTUBHBIX peakuusx. MonaenupoBaHue KaTalUTHUYeCKuX peakuuil. CooTHeceHue
PAacCUNMTaHHBIX BEJIMYUH C SKCIIEPUMEHTAIbHBIMU JaHHHBIMU. CHHEPTUsl MEXy SKCIIEPUMEHTOM
U pacuy€ToM B ONPEAEICHUH MOJEKYISIPHONO MEXAHM3Ma XMMUYECKUX PEAKUUN, KUHETUYECKUI
u30TonHblil 3¢ dexr. CrnocoObl OIEHKH BKIJIAJOB CIA0BIX B3aWMOJCHCTBHI B CTaOMIIM3ALIUIO
MEPEXOJHbIX COCTOSHMM [UIsl OIpPEACNICHUs] KIIOYEBBIX B3aUMOJICUCTBUI: HATypaJibHbIE
cs3biBatoiue opouranu (NBO) u teopus «Atomsl B Monekynax» (QTAIM).

4. O0beM y4eOHOM JUCHHUILINHBI

Buabl yueoHoli padoThl B 3E B axanem.
yacax
O0mas TPyA0eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY IIAHY 2 72
Konrakthas pa6ora (KP): 1 36,2
Jlexruu (JIek) 0,5 18
[Tpaktnyeckue 3anstus (I13) 0,5 18
CamocrositesabHas padora (CP): 1 35,8
KoHTtakTHas camocTosiTenbHas pabota 0.1 0,2
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI ' 3,4
Bua KOHTPOJIA: 324€T ¢ OLEHKOM - -
Buabl yueOHoii padoThI B 3E B acrp. yacax
O0mas TPyA0eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY IIAHY 2 24
Konrakthas pa6ora (KP): 1 27,15
Jlexruu (JIek) 0,5 13,5
IIpaktuueckue 3anstus (I113) 0,5 13,5
CamocrositeabHas padora (CP): 1 26,85
KoHTtakTHas camocrosiTenbHas paboTa 01 0,15
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIMHbI ' 2,55
Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -

«Opranuyeckue U rHOpUIAHBIC MATEPHUAJIBI VIS JJIEKTPOHUKHU, POTOHUKH M CHCTEM

npeodpa3oBanus u 3anacanus ueprum» (b1.B.JIB.05.02)
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1. Heap aMCHMNJMHBI — U3Yy4YeHHE O0a30BBIX XUMUYECKUX, (DU3MUECKHX U (UUKO-
XUMHYECKHX, B T.4. MOBEPXHOCTHBIX U CTPYKTYPHBIX, aCIEKTOB CO3/1aHUS HOBBIX
MAaTEpHUAJIOB C 3aJJaHHBIMU CBOWCTBAMHU.

2. B pe3yabTare n3yueHus AUCHMILIMHBI 00y4alolMiics M0 MporpaMMe crenuaaIuTeTa
JOJIZKeH:

O6nagath caeayoUMMH KOMITIETEHIUSMU:

— CIOCOOHOCTBIO BOCHPHUHUMATh, pa3BUBaTh M HCIOJIB30BATh TEOPETUYECKHE OCHOBBI
TPAJMLIMOHHBIX U HOBBIX PAa3/IeJIOB XUMHUH IPU PELUICHUH MPOPECCHOHANBHBIX 3a/1a4
(OIIK-1);

— BJAJEHUEM  HaBbIKAMH  XMMHMYECKOTO  OKCIHEPUMEHTa,  CHHTETHMYECKUMU U
AQHAIUTUYECKUMHU METOAAMU IOJyUYEHUS M MCCIEAOBaHUS XHMHYECKHUX BEIIECTB H
peakumii (OI1K-2);

— BIJIAJICHUEM CHCTEMOH (yHIaMEHTANbHBIX XUMHUYECKUX TMOHATUH M METOAO0JIOTHYECKHX
aCIeKTOB XUMUH, GOopMaMK U MeToaMu Hay4dHoro mo3uanus (I1TK-3).
3uams:

- OCHOBHBIC TMPUHIUIBI MU METOAbl HAMpPABIEHHOTO JAHW3aiiHa MaTepualoB JUIS
AIIEKTPOHUKH U SHEPTE€TUKHU;

- B3aUMOCBSI3M MEXAY (PU3UKO-XMMHUYECKMMHU CBOIMCTBAMH MAaTepUalOB U HX
(YHKIMOHATIHHBIMH ~ XaPaKTEPUCTHKAMU TPUMEHHUTEIBHO K HCIOJNB30BaHUIO B COCTaBe
KOHEYHOT'O IPOAYKTA.

Ymems:

- MPOBOJIUTH aHAJIU3 BCEW COBOKYMTHOCTH HAYUYHO-TEXHUYECKHUX JAHHBIX U yCTaHABINBATh
3aKOHOMEPHOCTH  THIA  «CTPYKTYPa-CBOWCTBO»  NPUMEHHTEIBHO K  KOHKPETHOW
HCCJIEIOBATENBCKOM MM KOHCTPYKTOPCKOH 3a/1ayue;

- OCYWIECTBIISITh HANpAaBJICHHBIA JU3aliH MaTepuajioB C 3aJaHHBIMH  (PH3UKO-
XUMHUYECKUMHU, CTPYKTYPHBIMH U JIEKTPOHHBIMU XapaKTEPUCTUKAMH.

Braoemy:

- HaBbIKAMU MPEJCTaBICHUS PE3YJIbTATOB HCCICIOBAaHUN B YCTHOM (Ipe3eHTallUH,
Hay4yHbI€ JOKJIaJbl) U MUCbMEHHOM (0TUeThl) hopMax.

3. Kparkoe conep:kanue THCHUTIAHBI
Mooyns 1. Puzuko-xumuyeckue 0CHO8bI MAMEPUATOBEOEHUs
1. Beenenue
2. TlomynmpoOBOAHHUKH, METAIBl U CBEPXIMPOBOAHUKU. CONpSHKEHHBIE M IPOBOISIIUE

HOJIMMEPBHI.

3. HekoTopble cTpaternu MOJEKYISIPHOTO JH3aiiHa OpPraHMYECKHX ITOJYITPOBOJIHUKOB.
Ju3aitn conpsbkeHHbIX moauMepoB. Konuemnust push-pull.

4. MonekynsipHasi U CyIpaMOJIEKYIISIpHAs CTPYKTypa OPTaHUYECKUX ITOIYIPOBOIHHKOB.
TpaHcnopT 3apsi/I0B B CyNPaMOJIEKYJIPHBIX CTPYKTYpax.

5. HekoTopple SKCHEpUMEHTATBHBIE METO/ABI WCCIEIOBAHUS 3apsIOBO-TPAHCTIOPTHBIX
CBOWCTB OPraHMYECKUX MOJTYIPOBOIHUKOB: MIPEUMYILECTBA U HEOCTATKH.

Mooy 2. Mamepuanvt 015 91eKMpOHUKU

DJEeKTPOXPOMHBIE YCTPOUCTBA U AUCIUIEH. DJIEKTpOHHAast Oymara.

OpraHndeckue NoJeBble TPAaH3UCTOPHI. [leuaTHast AIeKTpOHUKA.

["a30Bble M >KUIKOCTHBIE CEHCOPHI HAa OCHOBE OPTaHUYECKHX IOJIEBBIX TPAaH3UCTOPOB.
DIIEKTPOHHBIN HOC U 3JEKTPOHHBIN S3BIK.

YcrpoiicTBa MaMsATH Ha OCHOBE OPraHUYECKUX MaTepUaioB

Opraanyeckre CBETOM3IYJAIOINe TUObI M TUCIUIEH Ha MX OCHOBE.

Mooyns 3. Mamepuanst 015 3Hepeemuxu

1.Oprannueckas ¢dboTOBOIBTANKA. Conneunsle Oarapeu Ha OCHOBE
CaMOYTIOPSIOYMBAIOIIUXCS MOJIEKYISAPHbIX cucTeM. ConHeuHble OaTaper Ha OCHOBE OKCHOB
METaJUIOB, CEHCHOMIN3UPOBAHHBIX KPACHTEIISIMH.

2. OpraHuyeckue CoTHeuHble 6aTapeu.
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3. I'ubpuanas GoToBONBTaNKA: «TIEPOBCKUTHBIC» COJHEYHbIC OaTaped M YCTPOWCTBA Ha

OCHOBE  HAHOKPHCTAUIOB  HEOPraHMYECKUX
OpraHUYECKUMH JIMTAaHJaMU (KBAHTOBBIE TOUKH )

MOJTYTIPOBOTHUKOB,

CTAaOMIIM3UPOBAHHBIX

4, Opl"aHI/ILICCKI/Ie MaT€puralibl JJId 3ariaCaHuA SHCPIrun: METAINI-HOHHBIC aKKYMYIIATOPBI U

CYNEPKOHICHCATOPBI.
5. IloxgBeieHrEe UTOTOB U aHAJIN3 MIEPCIICKTUB
4. O0beM y4eOHOMH JUCHHILINHBI

Buabl yueoHoii padoThI B 3E B axanem.
yacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y1eOHOMY IIAHY 2 72
KonraktHas pa6ora (KP): 1 36,2
Jlexiuu (JIek) 0,5 18
[Tpaxtrueckue 3ansatus (I13) 0,5 18
CamocrosiTeabHas padora (CP): 1 35,8
KoHTtakTHas camocTosiTenbHas paboTa 0.1 0,2
CaMOCTOSITeIbHOE H3YUCHUE PA3JICIIOB TUCIUITIIHBI ’ 3,4
Buja KOHTpOJIsi: 3a4€T ¢ OLEHKOM - -
Buabl yueOHoii padboThI B 3E B acrp. yacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2 54
Konraktnas 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
CaMOoCTOATEIbHOE U3YUYEHHE PA3/AEIOB IUCIUIIIMHbI ’ 2,55
Bua KOHTPOJIsA: 32a4€T ¢ OLEHKOM - -

«Crepeoxumus» (51.B./B.05.03)
1. leap AUCHUILIHHBI:
— yrayOJieHWe 3HaHWK OOYYAOIIUXCS 10 CTEPEOXHMHH, TOTyYESHHBIC TIPH M3y4eHUH 0a30BOTO
Kypca OpraHMYECKOH XWMHUH, ¥ 3HAKOMHT CTYJCHTOB C TOJXOJaMH K CHHTE3Y COCJIMHCHUU C
3a/IaHHOM OTHOCUTENBHON 1 a0COMIOTHOM KOH(UTYpaIiell cTepeoreHHbIX IIEHTPOB B MOJIEKYJIE.
2. B pe3yJabTarte n3yuyeHus JUCIHUIIUHBI 00YYAIOIMIACS 10 MPOrpaMMe CleNnaJInTeTa
JMOJIZKeH
Obnadoams CIEeAYOIUMU KOMIIETCHIIUSAMU:

@opmMupyeMble KOMIETEHIHMH NuankaTopsl 10CTHKEHUS] KOMIIeTeH Ui

YK-1.3 Kpuruuecku OIEHHBAET Ha/JEKHOCTb
MCTOYHUKOB  HMHQOpMmanuu, paboTtaeT ¢
YK-1 CnocoGeH ocCymIecTBIATh KPUTHUECKUHIIPOTUBOPEUUBOW HHPOpMaLuel H3 pasHbIX

AHaJIn3 HpO6J’IeMHBIX CI/ITyaHI/Iﬁ Ha OCHOBCUCTOYHHKOB

CUCTEMHOI'O oAX07a, BbIpabathiBaTh Y K-1.5 Hcnonssyer JIOTUKO-
CTPaTETHIO T1EUCTBUI METOAOJOTHYECKU ~ MHCTPYMEHTapui  JId
KPUTUYECKOU OLICHKH COBPEMEHHBIX

KoHLenuuil  (pumocockoro # COUUATBLHOTO
XapakTepa B CBOEH MpeIMETHOI obiacTu

'YK-6. Criocoben onpenensite U peann3oBbiBaTh Y K-6.3. BricTpanBaer TrHOKYIO
MPUOPUTETBI COOCTBEHHOW JESATEIBHOCTH HIPOPECCHOHATBHYIO TPACKTOPUIO, HCIIONIb3YS
CIIOCOOBI €€ COBEpPIICHCTBOBAHHS HAa OCHOBEUHCTPYMEHTHI HEMPEPHIBHOTO OOpa30BaHMUS, C
CaMOOLIEHKH M 00pa3oBaHMs B TEYCHHE BCEHydeToM HAKOIJIEHHOTO OTIBITA
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PKU3HU npogeccuoHaTbHON JESTEIILHOCTH n
MMHAMUYHO  W3MEHSIOMIMXCS  TpeOOBaHUIA
[pBIHKA TpyJa

IK-1-u Cnocob6en mmanupoBats pabory ulIK-1-H.2 BpiOMpaer 53KCIEpUMEHTAIBHBIE U
BbIOMpPATh  aJEKBAaTHbIE METObl  PELICHMSPACYETHO-TEOPETUYECKUE METOJbl  PELICHUs
Hay4HO-MCCIIE0BATEIbCKUX 3aj1a4 B[IOCTABJICHHOW 3a/lauyll MCXOJs U3 MMEIOILINXCS
BbIODaHHOW O0JIACTM  XHMMH, XHUMHUYECKOWMAaTepHaIbHbIX U BPEMEHHBIX PECYpPCOB
TEXHOJIOTHH MM CMEXKHBIX C XUMHEN HayKax
IIK-3-u1 Cnocoben Ha ocHoBe KputuueckorolllK-3-u.2 Onpenenser BO3MOYHBIE
anamu3a pesyiabraroB HUP u  HHWOKPHanpaBnenus pa3Butus paboT W NEPCHEKTHBBI
OLICHUBATh IEPCIEKTUBBl MX IPAKTUYECKOIOIPAKTUYECKOTO  IPUMEHEHUS  IOJyYEHHBIX
NPUMEHEHUS M  INPOJOJDKEHMsT padoT  Bpe3yJbTaToOB

BbIOpaHHOW 00JacTH  XMMHUHM, XUMHUYECKOH
TEXHOJIOTMH UM CMEKHBIX C XUMHUEN HayKax

B pe3ynbrare n3yueHuss AMCUUILIIMHBI 00 yYaIOLIUICS TOJIKEH:

3namep:

- OCHOBHBIE€ METO/Ibl OPTaHUYECKON XUMUU;

- CIIOCOOBI pa3/IelICHHs U aHAIM3a MPOCTPAHCTBEHHBIX H30MEPOB;

- MIPUMEPHI KATATUTUYECKHUX MTPOIIECCOB B OPraHUYECKON XUMHH;

- MIPUMEPBI CTEPEOHANPABIICHHOTO CHHTE3a B OPraHUYECKON XUMUH;
- MIPUHIIUIIBI CO3aHUS CYIIPAMOJICKYJIIPHBIX aHCaMOJIEH.

Ymuems:

- pa3pa60TaTb CXCMbI IOJNYYCHHA 3aJaHHbBIX BCHICCTB C YUYCTOM IIPUHIHIIOB
CTPATCIrur OPraHn4cCKoOro CUHTEC3a,

- aQHAJIM3UPOBATh AJBTEPHATUBHBIE METOJbl CHUHTE3a KOHKPETHBIX BEIIECTB C YYE€TOM
JIOCTYITHOCTH PEareHTOB, CTAAUIMHOCTH, CEJICKTUBHOCTH ITpOIIecca.
Braaoemus:

- MCTOAaMH KPUTHYCCKOTO aHalin3a CIoco0OB CHHTE3a OPraHN4YCCKUX BCUICCTB,

- METOAAaMHU CTEPEOHANPABICHHOTO CHHTE3a [EJIEBBIX OParHUYECKHUX BEIIECTB;
- MeTOoAaMU COOPKH CYNpPaMOJIEKYISPHBIX CTPYKTYP C 3alaHHBIMU CBOMCTBAMH.

3. Kpatkoe coep:kanue Kypca

1. CTpyKTypHBIE M30MEpHl M MPOCTPAHCTBEHHBbIE H30Mephl (cTepeon3omepsl). CrocoObt
N300pakeHNsI TPOCTPAHCTBEHHOTO CTPOEHHUS MOJICKYJIBI: KIMHOBUIHAS TPOCKIIHS, MPOCKIHH
Heiomena u ®umepa. Kondopmarnuu, xondopmepsl. KoHpopmannu HHKIOB: HUKIOOYTaH,
LUKJIONEeHTaH, nukiorekcad. Kondopmepsl nukiorekcana. Oco0eHHOCTH KOH(GOPMAMOHHOTO
MOBEJICHUS LIUKJIOreKceHa U TeTpannHa. CTpoeHue LUc- U TpaHC-JeKaJInHa.

2. JlBa THIa TPOCTPAHCTBEHHBIX H30MEPOB: DHAHTUOMEPHI W  JHACTEPEOMEPHI.
OTHOCUTENbHAS  KOHQUIrypauus, JBYCMBICIEHHOCTh 3TOro MOHATHA. OTHOCHTENbHas
KOH(HUTypamusi Kak B3aUMHOE PACTOJIOKEHHE aTOMOB (TPYII aTOMOB) OTHOCHTEIBHO perépa,
HPUCYIIETO MOJIEKYJIE.

3. XUpanbHOCTh. DJIEMEHTBl CHMMETPHH, HWCKIIOYAIONINEe XHPAIbHOCTh  OOBEKTA.
ACHUMMETPUUYECKHI aTOM yTJepoja, CTEPEOreHHbINH IEHTp (LEHTP XUPaJbHOCTH). XHUpalbHbIE
MOJIEKYJbl 0€3 acHMMETPHYECKOro aToMa YIJIepoja: pacloyiokKeHHe (PparMeHTOB MOJIEKYJIbI
OTHOCHUTEJIBHO OCH, IUIOCKOCTH, NPUBOAALIEE K XHPAJIbHOCTH; CHHUpalbHAs OpraHu3alus
MOJIEKYJIbl (TekcarenuieH). [IpuMepsl XHpabHBIX MOJIEKYJI C OCBIO XUPAIbHOCTH (aJUICHBI,
CIMpaHbl, MPOU3BOAHBIE OM(eHusa), MIOCKOCThI0 XupanbHocTh (1, 2- u 1, 3-AU3aMereHHbIe
pou3BOJHBIE (eppolieHa, uukiorekcen). [loctpoenne mnpoekuuit ®dumiepa sl MOJEKYN C
OJIHUM U HECKOJIbKUMH aCUMMETPUYECKHMMH aTOMaMHU yriiepoja. XupaabHOCTh JU3aMEICHHbBIX
IIUKJIOT€KCAHOB, CTATUCTHYECKAs aXHUPATBHOCTb.
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4. AOGcomoTHas KOHQUrypalus Kak OpraHu3alus JUTaHIHOTO OKPYKEHHUSI CTEPEOTreHHOTO
IIEHTpa OTHOCUTENIBHO BHemHero penépa (HaOmomatens). R, S-Cuctema o0003HaueHUN
abCOIOTHOW KOH(PUTYpAIIHH.

5. CrocoObl  pacllerUieHHs paleMaroB s  IOJy4YeHHS UYUCTBIX DHAHTHOMEPOB:
MEXaHUYECKOe pazJielieHue YHAaHTHOMOP(HBIX KprcTamwioB (Meron [lactepa), paznenenue yepes
JIUacTepeoMepHble coequHeHusl (KpucTaumsanus, Xpomarorpadwus), xpomarorpadus Ha
XUPAITBHBIX HOCUTEISIX, OMOXUMHUYECKHE METO/IBI.

6. JlBa THOa CENEKTUBHOCTH XHUMHYECKOW peakluu: CyOCTpaTOCeNeKTUBHOCTh U
IPOAYKTOCEJIIEKTUBHOCTh.  PermocenexktuBHble  peakiuu. CTepeoceneKTUBHOCTh — PEeaKIuH,
otnuyue oT crepeocnenupuynocty. Konuemnuus crepeonuddepennuanim.

7. JlnacTepeoceeKTUBHbIE PEaKIMU. Y MEHBIICHHUE YUCIIa CTEPEOM30MEPOB 110 CPABHEHUIO
C 2n mpu MPOBEACHUU pEaKUUN C BBICOKOM TUACTEpEOCENIeKTUBHOCTHIO. JlnactepeomepHas
qucToTa Mpoaykra (de), MeTozsl ee onpenenenus (xpomarorpadus, cnexkrpockomnust IMP).

8. Konnenmust TomHbix oTHOmeEHUWH (Tomm3Mm). Croxactuyeckas (urykTyarmoHHas)
XUPAIBHOCTh. JHAHTHOTOIHBIE aTOMBI W TPYNIBI aTOMOB B Mouiekyne. IIpoxupaabHOCTb.
OHaHTHOTOIHBIE U JAUACTEPEOTOIIHBIE CTOPOHBI MOJIEKYJISIPHOM IJIOCKOCTH. DHAHTUOMEPHBIE U
JacTepEOMEPHBIE TTEPEXOIHBIE COCTOSHUSA. KHuHeTnueckoe pacuieruieHue.

9. DHaHTHOCEIEKTUBHbIE peakuun C y4acTHEM XUPATBHBIX peareHToB:
YHAHTHOCEJIEKTUBHOE TUIpobopupoBanue, BoccraHosieHrne BINAL-H u apyrumu xupanbHbIMA
MIPOU3BOJHBIMU ATFOMOTUIPH/IA TUTHI, JHAHTUOCENIEKTUBHOE dnokcuaupoBanue o llaprieccy
(B IPUCYTCTBUM M30MpPONHIIATa THTaHA W 3(puUpa BUHHOW KUCIOTHI). DHAHTHOMEpHAs YHCTOTa
MpoayKTa (ee).

10.  Ilpumepsl HSHAHTHMOCENEKTHBHBIX PEAKUUI C y4acTHEM XHUPAJIbHBIX KaTaJM3aTOPOB:
(dbepMEeHTaTUBHOE BOCCTAaHOBJIEHHE [-KETOA(UPOB, ACUMMETPUYECKOE THUIAPUPOBAHHME Ha
($oCPUHOBBIX KOMITICKCAX POJIHSI.

11.  /ImactepeoceneKTUBHOCTh albJOJbHOW KOHAeHcauuu. Z- u E-EHonsaTsl, Momenb
[Mnmmepmana-Tpakenep.

JlnactepeoceneKTUBHOCTh B PEAKIMIX KapOOHWIBHBIX COCIUHEHHM, COAEpIKAlUX COCETHUN C
KapOOHMIIBHOM rpymmoil crepeoreHHb neHTp. Moxpenn Kpama m ®enkmna-Ana. Monenb
xenaTupoBanus o Kpamy.

12. ]JlmactepeoceneKTUBHOCTh B PEAKIUSIX ANbJIETUIOB C TOMOCHOJATAMH JIUTHS W THTaHA
(Mozens Llummepmana-Tpakceep).
13. Tlogxompl K CHHTE3y DSHAHTHOMEPHO WYHCTBIX COCAMHEHUH C OJHMUM U JIBYMS

CTEPEOreHHBIMU LIEHTPaMU: a) paclllelUIeHUe paiemara; 0) IpUMEHEHHUEe YHAHTHOCEIEKTUBHBIX
peakuuii (XupajbHbIM peareHT, XupaJbHbIM KaTaau3arop).

14. Jla moaxona K CHHTE3Y DSHAaHTHOMEPHO YMCTBIX COCIUHEHHH C HECKOJIbKUMHU
CTEpEOreHHbIMH IIEHTpaMU Ha 0a3e BBICOKO JHACTEPEOCENIEKTUBHBIX PEAKIUil: a) UCXOAsd U3
HYHAHTUOMEPHO YHCTOTO COEAMHEHUS (acCUMMeTpUUecKast MHAYKIMA); 0) MCXOd U3 aXUPaJIbHOIO
COeMHEHHUs MO0 palemaTa ¢ MOCIEIyIOIIUM PAacLIeIVIEHHeM paleMaTa Ha OJHOW M3 CcTaauil
MHOT'OCTaJUHOTO CUHTE3A.

4. O0beM y4eOHOH JUCHHILINHBI

Buabi yueoHoi padoThl B 3E B axazem.
yacax
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 2 72
KonrakThas pa6ora (KP): 1 36,2
Jlexrum (JIek) 0,5 18
IIpaktuueckue 3anstus (I113) 0,5 18
CamocrositeabHas padora (CP): 1 35,8
KoHTakTHas camocTosiTenbHas paboTa 01 0,2
CaMOCTOSITETbHOE U3YYEHUE PA3ICJIOB TUCIIUIIIINHBI ’ 3,4
Bua KOHTPOJIA: 32a4€T ¢ OLEHKOM - -
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Buabl yueOHoi1 padoThI B 3E B acrtp. yacax

O0mas TPyA0EMKOCTh JMCIHILIMHBI 110 Y1eOHOMY IIAHY 2 54

KonraktHas pa6ora (KP): 1 27,15
Jlexiuu (JIek) 0,5 13,5
ITpaxtrueckue 3ansatus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 1 26,85
KonrtakTHas camocrosTenbHas pabora 01 0,15
CaMoCTOsTEeIbHOE H3YUCHHE PA3/ICIIOB UCITUILIHHBI ' 2,55

Bua KOHTPOJISA: 32a4€T ¢ OLEHKOM - -

Baok. 2. [IpakTukH, B TOM 4KcJie HAYYHO-HCcJIeq0BaTe/bcKkas padora (HUP)
AHHoTanus nporpammbl «IIpakTuka no moJryyeHn 0 nepBUYHBIX NPOPecCHOHATBHBIX
YMeHHii 1 HABBIKOB, B TOM 4YHCJIe IePBUYHbIX YMEHN H HABBIKOB B HAYYHO-
ncciae0BaTebcKoil aeareabnoct» (52.5.01(Y))

Llens y4eOHOM NPaKTUKU
— O3HaKOMJIEHHE O0y4arouuxcs ¢ TeMAaTUKOW W OpraHM3alMell HayYHBIX HCCIIECIOBAHMIA,
MPOBOAMMBIX B HAYYHO-UCCIIEOBATEIBCKUX JTA0OpaTOpusx (axyiabTeTa, JadopaTOpUsLX
Hay4HO-UCCIIEIOBATEIbCKUX HMHCTUTYTOB POCCHMMCKOM akajaeMuMuM HayK M JIpyrux
rOCy/IapCTBEHHBIX M HETOCYIapCTBEHHBIX HAYYHBIX OpraHU3aIuil;
— 3aKpeIuieHue U YriyOJeHue TEOpPETUUECKUX 3HAHUMN, TIOJYYEHHBIX B X0/1€ 00yUEHUSs;
— MpuoOpeTeHrne OOYYAIONMMHUCA MPAKTUYECKUX HABBIKOB W YMEHHH, YHUBEPCAJIbHBIX U
npodeccuoHaNbHBIX KOMIIETEHIIHH, a  TaKxke OMbITA  CaMOCTOSITENIbLHOM
npoecCuoHaNBHOM NesTeNbHOCTH;
— (dopmupoBaHHUs y OOYyYAIOUIUXCS CIIOCOOHOCTU PabOTaTh CaMOCTOATENIHLHO M B COCTaBe
KOMaH/bl, TOTOBHOCTH K COTPYAHHUYECTBY, HPHUHITHUIO PEIICHUN, CIOCOOHOCTH K
MpOoPECCHOHAIBHON U COIIMAIIbHON aanTalllu.
®opma mpoBeeHUS XUMHKO-TEXHOJIOTHUeCKol (yueOHoM) mpakTuku: jJadopatopHas. B
TEUYEHUE MPAKTUKH MPOBOASTCS MPOU3BOJCTBEHHBIC SKCKYPCUU Ha XUMHUECKUE MPEIIPUATHS U
Hay4HbI€ OpraHU3alUU PETHOHA.

WTorn MpakTUKH OLIEHUBAIOTCS 3a4eT.

B pe3ynbrate n3ydyeHus: yueOHON NPaKTUKU CIIELUAIUCT JOJDKEH:

OO06nanarh cneayrIMMMH KOMIETEHITUSIMH:

— CIIOCOOHOCTBIO K MOHUCKY, 00paboTKe, aHaIN3y HaydHOU MHpopManuu U GOopMyIHPOBKE
Ha MX OCHOBE BbIBOJIOB U mpeioxkenuii (OITK-5);

— BIIQJICHUEM CUCTEMOH (pyHIaMEHTaJIbHBIX XUMHUYECKMX MOHSATHH W METOJ0JIOTUYECKUX
aCIEKTOB XUMUH, opMamMu U MeTogaMu Hay4dHoro no3nanus (I1K-3);

— BIIQJICHUEM COBPEMEHHBIMH KOMIIBIOTEPHBIMH TEXHOJOTHSAMU TpH IJIAHUPOBAHUU
UCCIIEIOBaHUM, TMOTY4YE€HUH U 00paboTKe pe3yabTaTOB HAyYHBIX SKCIEPUMEHTOB, cOOpE,
00paboTKe, XpaHEHHH, ITPEACTABICHUN | Niepeiade HayuHoi uHpopmaiun (ITK-6);

B pesynbrare npoxoxaeHus yaeOHOM NPaKTHKHU CTYIEHT JOKEH

3nams:

- OCHOBHBIE€ TEXHOJIOTMYECKHE MPOLIECCH, U3y4yaeMble Ha MPAKTUKE; OCHOBHBIE CIIOCOOBI
CUHTE3a, aHaJIn3a, MPOU3BO/ICTBA;

Ymems:

- TIOJB30BATHCS OCHOBHBIM TEXHOJOTWYECKHM WM aHAIUTHYECKUM O000pyIOBaHUEM,
U3YYEHHBIM B XOJI€ MPAKTHKH;

Bnaoemy:

- KOMIUJIEKCOM TE€pBOHAYAIbHBIX 3HAHUW W TMpeJICTaBIeHUH 00 oOpraHu3aluu
TEXHOJOTHYECKOT0 MJIM HayYHO-HCCIIEI0BaTENbCKOTO MPOIIECCca;

- HaBbIKAMH M3JI0)KEHUS MOJYYEHHBIX 3HAHUU B BHJIE OTUETA O MPOXOXKJICHUU MTPAKTHKH,
OTIMCaHMSI UCXOHBIX MaTEPHUAIOB, CHHTE3a, KOHTPOJISI Ka4eCTBa TOTOBON MPOIYKIIHH.
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Kpartkoe copeprkanue yueOHOH MPaKTUKU

YueOHasi mpakTHKa TPOBOAUTCS B 4 ceMecTpe B (opMe HaydHO-HCCIIEAOBATEIbCKOM
paboTHI.

[Tocemenne MHCTUTYTOB W HPEANPUATHM  3aHATBIX CHHTE30M, AHAIU30M W
IIPOU3BOJICTBOM OPraHUYECKUX COCTUHEHU.

O3HaKkOMJIEHHE ¢ OCHOBHBIMH TE€XHOJOTHUECKUMH CTaAUAMHU U CIOCOOaMU MPOU3BOJICTBA
OPraHUYEeCKUX COCIUHECHUM.

O3HakoMJIEHHE C NEpCHEKTHBHBIMM HayyHbIMU pa3paboTKamMM B 00JacTH CUHTE3a U
KOHCTPYHPOBAHMS OpraHWYEeCKHX coenuHeHwid. Ilocemenne Hay4dHbIX jaboparopuil kadenp u
3HAKOMCTBO C OpraHu3alueil paboThl B HCCIIEA0BATENIBLCKOM Ja00paTOpHH.

ITonroroBKy oT4eTa O MPOXOXKIAECHUU YIEOHON NPAKTUKH.

TpeboBaHus1, IpeabsBIAEMbIE K HATMCAHUIO U IIPEACTaBICHUIO OTYETA.

KonkpeTtHoe conepxanue yueOHOM MPaKTUKU ONPEAEISAETCS ¢ yYeTOM BO3ZMOXKHOCTEN U
UHTEpecoB Kadeapsl, OpraHu3yoLleld IPakTUKY, U IPUHUMAIOLIEH opraHu3aLuy.

4. O0beM NPaKTHKH

B 3ayeTHBIX

Buabl yueOHoii padboThI B akagem. yacax
eIHMHHIIAX

OO0masi  TPyAOEMKOCTh  JUCHUUIUIMHBI  TI0 30 108
yueOHOMY TJIaHy ’
CamocTosTenpHas pabora 3,0 108
CaMocTOsITeIPHOE TOyYEHHE M OCBOCHHE
3HAHWIA, YMEHUH ¥ HABBHIKOB B COOTBETCTBUU C 3,0 108
poOrpaMmMon

Bug uToroBoro KOHTPOJISI: 3a4ET C OLEHKOM

B 3ayeTHBIX

Buabl yueOHoii pa6oThI B actp. yacax
eANHHIIAX

OO0mass TPyIOEMKOCTh  JUCHUIUIMHBI IO 30 81
yueOHOMY IIaHy '
CamocrosiTenbHas pabora 3,0 81
CaMocCTOsATeIbHOE TIOJIyYeHHE W OCBOCHHUE
3HAaHUM, YMEHUN U HABBIKOB B COOTBETCTBHUHU C 3,0 81
IIPOrpamMMoit

Bug utorosoro KOHTPOJIA: 3a4CT C OLICHKOH

AHHOTanusA padoyeil NPOrpaMMspl AUCHHUILINHBI
«Ilenaroruueckas npaktuka» (b2.5.02 (Y))
Llens yueOHON NpaKkTUKU

— NpuoOpeTeHHEe CTyIeHTaMH HaBBIKOB ME€Aarornyecko 1 METOJU4YEeCKOr padoThI;

— (opMupoBaHUE U pa3BUTHE MPO(ECCHOHATBHBIX HABBIKOB paOOTHI B ayIUTOPUU;

— (dopmupoBaHHME W  pPa3BUTHE KOMIIOHEHTOB Mpo¢eCcCUOHATBHO-TIEIaroTnueCcKon
KyJIbTYpBl, TOATOTOBKAa OOYYalOUIMXCS K CAMOCTOSTEIbHOH paboTe B KadecTBe
MpENoaBaTesie u NolyyeHne MaTepuainoB k Hanucannto BKP.
dopma npoBeieHus NeJaroruyeckoil (yueOHoit) mpakTHKU: 1abopaTopHasi.

WToru npakTUKHN OLEHUBAIOTCS 3a4eT.
B pesynbrare u3ydeHus yueOHOM MPAKTUKK CHEIUATHUCT JOJIKEH:
O6nanath cneayoUMMI KOMIETEHIUIMU:

— CIIOCOOHOCTBIO K MOHUCKY, 00paboTKe, aHaIN3y Hay4HOU MHpopManuu U GOpMYIHPOBKE
Ha UX OCHOBE BBIBOJIOB 1 npeanoxenuit (OI1K-5);

— TOTOBHOCTHIO K KOMMYHHUKALIUM B YCTHOW W MHUCBMEHHOW ¢opMax Ha PYCCKOM H
WHOCTPAHHOM SI3bIKaX JIsl pelieHus 3a1a4 npodeccuonansHoi aestenaproct (OI1K-7);
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— TOTOBHOCTBIO PYKOBOAHMTH KOJUIGKTUBOM B cdepe cBoeil mpodeccHOoHANbHOM
JeSITeNIbHOCTH, TOJIEPAHTHO BOCIIPUHUMATh ColLIMaJIbHBIE, STHUYECKHE,
KoH(peccroHanbHbIC U KyIbTypHbIe pasimnyus (OITK-8).

B pe3ynbrare npoxoxaeHus neaarorndeckoi MpakTUKU CTYACHT JOJIKEeH

3uams:

cColiep’)KaHUE U CHOCOObI HCMOJb30BAaHUS KOMIBIOTEPHBIX U HMH(DOPMALMOHHBIX
TEXHOJIOTUI1; OCHOBHBIE TIPUEMBI paOOTHI B PEAAKTOPAX XUMHUECKUX (HOPMYIT;

Ymems:

HNOJATOTOBUTh M TPOBECTU MO 33/JaHUI0 PYKOBOJUTENS NPAKTUKUA YUeOHbBIC 3aHSITHAL
[IpuMeHSTh KOMIOBIOTEPHYIO TEXHUKY W  HHQOpPMAIMOHHBIE TEXHOJOTMH B  CBOEH
po(hecCHOHANTLHOM e TEIbHOCTH,

Braoemy:

0TOOPOM COZep KaHUs M MOCTPOSHUS 3aHATUH C COBPEMEHHBIX TPEOOBaHHUN HAYYHOCTH;

aKTyaJlu3alueld ¥ CTUMYJIMPOBAHUEM TBOPYECKOI'O MOJXO0Ja CTYIEHTOB K MPOBEICHUIO
HUP;

YUUTHIBATD MPeOYTeHUS CTYICHTOB, COOTBETCTBYIOIIKE ux Hay4yHO-
HCCJIEIOBATEIbCKUM HHTEPECAM.

KpaTkoe copepkanue negarorudeckoil mpakTUKu

VY4yeOHast mpakTHKa TPOBOAMTCA B 9 cemecTpe B (OpPME TEOPETHUECKUX 3aHATHH H
HAy4YHO-UCCIIEI0BATENbLCKON PabOTHI.

[ToAroToBKy OT4YeTa O MPOXOXKICHUU YIeOHON MPAKTUKH.

TpeboBanwus1, TpeabSIBIsIEMbIC K HAMMCAHHUIO U TPEACTABICHUIO OTYETA.

KonkpeTtHoe coneprkanue yueOHOUM MPaKTUKU ONPEAESeTCs ¢ y4eTOM BO3ZMOXKHOCTEH U
MHTEpECOB Kadeapbl, OpraHu3yoUIei MPAKTUKY, U TPUHUMAIOIIEH OpraHu3aluy.

4. O0BbeM Hay4YHO-HCCIEN0BATEIHCKON pabOThI

. B 3aueTHBIX B akaagem.
Buabl yueOHoii padoTnl
eIMHUIAX yacax
O0mas TpyA0eMKOCTh JMCIHHMILJIMHBI 10 Y4eOHOMY ILIAHY 9 324
Cemectp A
OO61mas TpyA0EMKOCTh B CEMECTPE 9 324
Konrakthas pa6ora (KP): 4,5 162,4
KonrtakTHas paboTa ¢ npenojaBareineM 4,5 162,4
CamocrositesbHas padora (CP): 4,5 161,6
CamMocTosATeIbHOE OCBOEHUE 3HAHUM, YMEHUI U HAaBBIKOB IO
4,5 162,6
nporpamme HUP
By KOHTpOIIs: 3a4€eT C OLEHKOMN - -
1.
Buor yue6noii pabors: B 3aueTHBIX B akanem.
eIMHULAX yacax
O0masi TPyA0eMKOCTh IHCHUILUIMHBI MO Y4YeOHOMY 9 243
IUIAHY
Cemectp A
OO0m1ast TpyA0EMKOCTh B CEMECTPE 9 243
Konrakthas pa6ora (KP): 4,5 121,8
KonrtakTHas paboTa ¢ nmpernogaBaTeiaemM 45 121,8
CamocrositeabHas padora (CP): 4,5 121,35
CamocTosTeThHOE OCBOCHHE 3HAHWI, YMEHUH W HABBIKOB 45 121.35
1o nporpamme HMP
By KOHTpOJIS: 3a4€T C OLIEHKOU - -

AHHOTANUsA TUCHHUILIMHBI
«Texnosmornueckas npakruka» (b2.65.03(I1))
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[TpakTHKa IPOBOIUTCS B BUIC HAYYHO-HCCIICIOBATEIBCKON paOOTHI.

B pesynbrare nzydeHus AUCHHUILTAHBI CIICITUAINCT JOJDKEH:

OO0nanath CIeIyIOIUMH KOMIIETCHIIUSMHU:

CHOCOOHOCTBIO BOCIPUHHMATBH, PAa3BHBATh M HCIIOJIB30BaTh TEOPETUYECKUE OCHOBBI
TPAIUIIMOHHBIX W HOBBIX Pa3CiiOB XMMHHU TIPU PEIICHUH MPO(EeCcCHOHAIBHBIX 3a/1ad
(OIIK-1);

CITOCOOHOCTBIO K MOUCKY, 00paboTKe, aHaIU3y HaAyYHOU MH(pOopManuu U GOPMYITUPOBKE
Ha MX OCHOBE BBIBOJIOB M mpeiokenuii (OITK-5);

BJIQJICHUEM HOPMAaMH TEXHHKH O€30MacHOCTH W YMEHHEM pealn30BaTh UX B
71abopaTOpHBIX U TexHoorn4eckux ycmopusx (OITK-6);

CIOCOOHOCTBIO TMPOBOANTH HAYYHBIC MCCICIOBAHUS IO CPOPMYIMPOBAHHON TEMAaTHKE U
HOJTy4aTh HOBbIC HAyYHbIC U IPUKIaaHbIe pe3yabTarsl ([TK-1);

BJIQJICHUEM HABBIKAMHU HCIIOJIB30BaHUS COBPEMEHHOH ammapaTypbl MPU TPOBEIACHHUH
Hay4HbIX uccienoBanuii (ITK-2);

BJIaJICHUEM CHCTEMOW ()yHIAMEHTAIBHBIX XUMHUYECKUX MOHSATHH U METOJIOJIOTHYCCKUX
aCIeKTOB XUMHUH, popMamMu U MeToaaMu Hay4dHoro no3Hanus (I1K-3);

CIIOCOOHOCTBIO MPUMEHSITh OCHOBHBIC €CTCCTBCHHOHAYUYHBIC 3aKOHBI MPH OOCYXKICHHUU
noJTy4eHHbIX pe3yiabpraToB ([1K-4);

CIIOCOOHOCTBIO TIPHOOPETATh HOBBIC 3HAHUS C MCIOJIB30BAHUEM COBPEMEHHBIX HAyUHBIX
METO/IOB U BIIAJICHHE UMM Ha ypOBHE, HEOOXOIUMOM ISl PEUICHHUs 3ajad, MMEOLINX
€CTECTBEHHOHAYYHOE colepaHue | BO3HHUKAIOIIUX  NPH  BBINOJIHCHUH
npodeccuonanbubix Gynkuunit ([IK-5);

BJIaJICHUEM COBPEMCHHBIMH KOMITBIOTEPHBIMUA TEXHOJIOTHSAMHU TMPH IUIAHUPOBAHHUU
UCCIICIOBaHMA, TIOYYCHUN U 00pabOTKEe pe3yabTaTOB HAyYHBIX SKCIIEPUMEHTOB, cOOpE,
00paboTKe, XpaHEHHH, IIPEACTABICHUN U niepeiade HayuyHoi nnpopmaimn (I1K-6);
TOTOBHOCTBIO TIPECTABIISITh IMOJYUYCHHBIC B HCCIICIOBAHUSAX PE3YJIbTaThl B BUJIC OTUETOB
U HAay4YHBIX MMyOIHMKaui (CTEHIOBBIX TOKIAI0B, peepaToB U CTATCH B NEPUOTUUCCKOM
HayuHou neyatu) (ITK-7);

BJIQJICHHEM OCHOBHBIMH XUMHUYECKHUMH, (U3NYECKUMH W TEXHHUYECKUMHU AacleKTaMH
XUMHYECKOTO MPOMBIIUIEHHOTO MPOU3BOACTBA C YYETOM CHIPHEBBIX M DHEPreTHUECKUX
3arpat (I1K-8);

BIaJicHHeM Oa30BBIMH TMOHSATHUSMHU SKOJOTHYECKOW XHWMHUHU, METOJaMU O€30MacHOro
oOpailieHus: ¢ XUMUYECKUMHU MaTepHalaMu C Y4eTOM UX (PU3MYEeCKHX U XUMHUYECKHX
CBOWCTB, CITOCOOHOCTBIO MTPOBOIUTH OIICHKY BO3MOXHBIX prckoB (ITK-9);

B pesynbrare uzydeHus: JUCHUTUIMHBI 00yYaIOMUNACS TOJKEH

3HaTh:

MPOIIECCHl U OCHOBHOE 000PYI0BaHKE, UCTIONB3YEMOE B TIPO(DHUIIbHBIX JIA0OPATOPHSIX;
OCHOBHBI€ TIPUHIIUIIBI, METOJIBI U (POPMBI KOHTPOJISI OPTaHUYECKOTO CHHTE3a U METOJIbI
aHaJii3a roTOBOI'0 IIPOAYKTA,

OCHOBHBIE HOPMATHUBHBIC JIOKYMEHTBHl [0 CTAHIAPTHU3AIMH W  CepTUDUKAIUN
OPraHUYEeCKHX COCTMHEHUH;

MpaBuJia TEXHUKH 0€30MaCHOCTHU M MPOU3BOICTBEHHON CAHUTAPUH;

YMeTn:

HCIIOJIb30BaTh TEXHUYECKHUE CPEACTBA [JIsi M3MEPEHMsS] OCHOBHBIX CHHTE3a, CBOMCTB
CBHIPbSI M IPOAYKIINH;

aHaJ'II/ISI/IpOBaTI) TCXHI/I‘-IGCKYIO )IOKYMCHTaHI/IIO, peaJ'II/ISOBBIBaTI) Ha HpaKTI/IKe Tpe6OBaHI/I$I
HOPMAaTHUBHOMN JOKYMEHTAIINU.
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Braners:
® CHOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIISITH MPOILIECC CHHTE3a B COOTBETCTBUU C
TpeOOBAaHUSMU TEXHUKH OC30TIACHOCTH.

3. Kparkoe conepkanue AUCHUTLIMHBI [IpOM3BOACTBEHHAS MPAKTUKA COCTOHWT U3 JBYX
JTaIloB:
® O03HAKOMJICHHE C TEXHOJIOTHEH MPOU3BOJICTBA OPTAHUYECKUX COSMHCHUN;
® MPAKTUYECKOE OCBOCHHUE TEXHOJIOTMUECKUX TPOIECCOB M METOJOB HX KOHTPOIS B
KOHKPETHOH J1abopaTopuu.
4. O0beM y4eOHOI TUCUHMIIIIHHBI

. B 3aueTHBIX B akanem.
Bup yueOHoii paboTbl
eMHUIIL. yacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4e0HOMY IJIAHY 3 108
KonrakTHasi padora: 0,5 18,2
CamocrosiTejibHas padoTa: 2,5 89,8
[Tocemenue naboparopun 1,0 36
Pabora B 1abopaTopuu o HHAMBUAYAILHOMY 3a/IaHUIO 1,0 36
[TonroTroBKa M caya OTYETA MO MPAKTUKE 0,5 17,8
By HTOroBoro KOHTpOJIS: 3a4€T C OIEHKOM - -
B yueuoi padors: B 3a4yeTHBIX B actp.
eTUHHII. yacax
O01mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 3 81
KonrakTHas padora: 0,5 13,65
CamocTrosiTeIbHas padoTa: 2,5 67,35
[Tocemenue naboparopuu 1,0 27
Pabota B 1abopatopuu 1o MHAUBUAYATHLHOMY 3aIaHHUIO 1,0 27
IToaroToBka M cava oT4eTa 1O MPAKTHKE 0,5 13,35
By nTOroBoro KOHTpOJIS: 3a4€T C OIEHKON - -

AHHoOTauus padoyeil nporpaMmmsl JucuuInHbl «IlpeaauniaoMHas npakTHKa
(b2.5.04(I1x))

[lenmn mpakTHKU: 3aKpeIUICHHE TEOPETHYECKHX 3HAHWW M TPAKTUYECKUX HABBIKOB,
NOJY4YeHHBIX B TIpoliecce OO0ydeHHs IO TMporpaMMe CIELUAINTEeTa; NpUOOpEeTeHHE
NPaKTUYECKOTO ONbITa Pa0OThI C WCTOYHWKAMH HAyYHO-TEXHWYECKON WH(OpMAIWH, OIBITA
IIOCTAaHOBKM M BBIMOJIHEHUS] HAy4YHO-UCCIEIOBATEIbCKUX M MPOEKTHBIX 3ajay; OBJIAJCHHE
METO/I0JIOTHEN U METOJaMU 00pabOTKH PE3yJIbTATOB MCCIIEOBAHNUS;, COOP, TOATOTOBKA U aHAJIN3
MaTepHaJIoB MO0 TEMATUKE BBITYCKHON KBaTH(DUKALIMOHHON paboThI.

B pesynbrare u3ydeHus AUCIUTUINHBI CIIEIUAINCT TOJDKEH:

Ob6nanath caeyromUMH KOMIETEHIUAMU:

— CIIOCOOHOCTBIO BOCHPHHUMATh, pa3BUBaTh W HCIOJIB30BATh TEOPETUYECKHE OCHOBBI
TPAJUIIMOHHBIX W HOBBIX Pa3eliOB XMMHHU TIPU pEIIeHUH MPO(eCcCHOHATBHBIX 3a/1au
(OIIK-1);

— CrnocoOHOCTBIO K MOUCKY, 00paboTKe, aHanu3y HaydyHoU mHpopMauuu U GopMynupoBKe
Ha UX OCHOBE BBIBOJIOB 1 nipeaoxenuit (OI1K-5);

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

—  CIOCOOHOCTBIO TIPOBOJUTH HAYYHBIE UCCIIETOBAHUS MO C(OPMYITHPOBAHHONW TEMaTHKE H
NOJTy4aTh HOBbIC HAYYHbIC U IPUKIaaHbIe pe3yabTatsl ([TK-1);
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— BIIQJICHUEM HaBbIKAMM HCIIOJIb30BaHUS COBPEMEHHOH ammapaTypbl HpU HpPOBEICHUH
Hay4HbIX ucciaenoBanuii (ITK-2);

— BIQJICHUEM CUCTEMOH (pyHIaMEHTaIbHBIX XMMHUYECKUX MOHSATHA U METOJIOJOTHYECKUX
aCIIEKTOB XUMUH, opMamMu U MeTogaMu HaydHoro no3Hanus (I1K-3);

— CIIOCOOHOCTBIO NPUMEHATh OCHOBHBIE €CTECTBEHHOHAyUYHbIE 3aKOHBI IPU OOCYXIECHUU
oJy4eHHBIX pe3ynbtatoB (I1K-4);

— CIOCOOHOCTHIO MPUOOPETATh HOBBIE 3HAHUS C MCIIOJIb30BAaHUEM COBPEMEHHBIX HayYHBIX
METO/IOB U BIIAJICHHE UMM Ha ypOBHE, HEOOXOIUMOM ISl PELICHHUs 3aj]ad, MMEIOLINX
€CTECTBEHHOHAY4YHOE colepXaHue | BO3HHMKAIOIIMX  [PU  BBINOJHEHUH
npodeccuonanbpubix Gpynkuuit ([K-5);

— BIQJICHUEM COBPEMEHHBIMM KOMIIBIOTEPHBIMH TEXHOJOTMSAMHU IpU IJAHUPOBAHUU
UCCJICIOBAaHUM, MOIY4YE€HUN U 00paboTKe pe3yabTaTOB HAayYHBIX SKCIEPUMEHTOB, cOOpe,
00paboTKe, XpaHEHHH, MIPEACTABICHUN 1 niepeiade HayuyHoi nnpopmaimn (I1K-6);

— TOTOBHOCTBIO IIPEJCTABIATh MOJTY4YEHHBIEC B UCCIEIOBAHUAX PE3YIbTAThl B BUJE OTYETOB
U Hay4yHbIX NMyOnMKauui (CTEHIOBBIX JOKJIaA0B, pedepaToB U cTaTel B MEPUOAUUYECKON
HayuHou nieyatu) (ITK-7);

— BIQJICHUEM OCHOBHBIMM XUMHUYECKUMH, (PU3MUECKUMHM M TEXHMUYECKUMM AaCHEeKTaMH
XUMHYECKOT'O IPOMBIIUIEHHOTO MPOU3BOJCTBA C YYETOM CHIPbEBBIX U IHEPreTHUECKUX
sarpar (I1K-8);

— BIaJeHUEM O0a30BBIMH TOHSTHSIMH 5SKOJIOTMYECKOH XHMHH, METOJaMH Oe30IacHOTro
oOpaillleHus ¢ XUMUYECKUMHU MarepuajaMu € Y4eTOM UX (PU3MYECKHX U XUMHUYECKHX
CBOICTB, CIIOCOOHOCTBIO ITPOBOIUTH OLICHKY BO3MOXHBIX puckoB (I1K-9).

B pe3ynbrare npoxoxaeHus MpelIuiuIOMHON IPAKTUKU CTYACHT JOJIKEH

3namo:

- OCHOBBI OPTaHU3allMK U METOJOJIOTHIO HAyYHBIX UCCIIEAOBAHUM;

- COBpEMEHHbIE HayYHbI€ KOHLENIIMU B 00JIACTH OPraHUYECKOI0 MaTepPUaIOBEACHNUS;

- CTPYKTYPY M METO/bI yIPaBIICHUSI COBPEMEHHBIM IPOU3BOACTBOM (DPU3NOJIOTHUECKU aKTHBHBIX
BEIIIECTB.

Ymemo:

- paboTaTh C HayYHBIMH TEKCTaMH, IOJIb30BATHCS HAYYHO-CIPABOYHBIM aIlllapaToM, 0pOpMIIATh
pe3yNIbTaThl HAYYHBIX UCCIIEJOBAHM;

- HCIIOJIb30BATh IOJIYYEHHBIE TEOPETHUYECKUE 3HAHUS Ul NPOECKTHUPOBAHMS TEXHOJOTHYECKUX
JIMHUU NPEANPUATHI OPraHUIECKOr0 CUHTE3A.

Braoemy:

- HaBbIKAMH CaMOCTOSATEIbHOW HAyYHO-HCCIIEOBATEIbCKON JIEATENbHOCTH, paboThl C
UCTOYHHKAMU Hay4YHOW MH(pOpMaLnu, pedepupoBaHHs HayYHbIX MyOJINKaLU;

Kpatkoe conepxaHue npeaIuisIOMHON MPAaKTUKU TemMaTuka npeaIuIuIOMHON MPAKTUKH
CTYACHTOB CIIEI[MAJIUTETAa ONPEIENIAETCS TEMATUKONW UX BBITYCKHOW KBaJM(PHUKAIIMOHHON pabOThI
U MOXET TMPOBOJUTHCA B HAYYHO-HUCCJIEIOBATEIIbCKOM WM TPOEKTHOM Qopmare (mpu
BBINOJIHEHUH HAyYHO-HCCIIEI0BATENbCKON MITH pAaCUeTHO-TIPOEKTHOM paboThl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckass MpakTHKa MPOXOJUT B HAy4HbIX  J1abopaTopHsx,
TEXHOJIOTUYECKUX TOApa3AeIeHUAX, UH(OOPMAIIMOHHBIX LEHTPaX HAayYHO-HCCIIEOBATEIbCKOM
opraHu3anuu win B jabopatopusix Bbimyckaromed kadenpsl PXTY um. [I. Y. Menneneesa.
CryneHTbl 3HAaKOMSTCA C Tekyuled paOoToil maboparopuu, OCBAaMBAIOT METOJbl CHHTE3a
MaTepHajoB, MPOBOJAT OTAEIbHbIE (PU3UKO-XMMHUYECKHE W TEXHOJOIMYECKHE HCIBbITaHHS,
NpPUOOPETAIOT HABBIKU MOMCKA HAYYHO-TEXHUYECKON MH(pOpMaluu U paboThl ¢ 6a3aMu JTaHHBIX,
Y4YacTBYIOT B 00pabOTKe pe3yabTaToOB UCCIEIOBAHUS U MOATOTOBKU UX K ITyOJIHKAIUH.

[IpenaumuioMmHass  OpakTHKa  CTYACHTOB,  BBINOJHSIONIMX  PAaCYETHO-IIPOEKTHYIO
BBIMTYCKHYIO KBaJU(HUKAIMOHHYIO padoTy, TMPOXOJUT B IPOU3ZBOACTBEHHBIX I€Xax |
TEXHUUYECKUX OT/eJaX MPOMBIIUIEHHOro NpeanpusaTis. CTyIeHThl 3HAKOMSTCS CO CTPYKTYpOi
IPENIPUATHS, HOPMATUBHO-TEXHOJIIOTUYECKON JTOKYMEHTALMEN, pErJaMEHTaMM MPOU3BOJACTBA,
U3Y4al0T CUCTEMY MEHEKMEHTa M KauecTBa MpoayKiuuu. OCHOBHOE BHUMAaHHE YJElseTcs
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NPaKTUYECKUM BONpocaM (YHKIMOHUPOBAHUS TEXHOJOTHYECKUMX JMHUHA MPOU3BOJCTBA
IPOAYKIMH, IpoOieMaM IUarHOCTUKUM Opaka rOTOBOM MPOAYKLIUH U MEPONPUATHUSAM IO €ro
YCTpaHEHUIO, BOIIPOCaM WHTEHCU(UKAIIMH PAaOOThI TEINIOTEXHUYECKHX arperaTos.

Bo Bpems npoxoskaeHns NpeaAuIuIOMHON PAaKTHUKU CTYIEHThl COOMPAOT MaTepUabl 110
TEMAaTHUKE BBITYCKHOW KBaJTM(PHKAIIMOHHON pabOTHI, aHAIM3HPYIOT UX, HAMEYAIOT OCHOBHBIC
HalpaBJIeHUs U 33]1a4u paboThl, BBIpAa0ATHIBAIOT METOI0JIOTHIO PEIIEHUS 3TUX 33/au.

O0beM npeIUIIOMHON NPAKTHKHA

. B 3aueTHBIX B akaaem.
Bun yueOHo# padoThI
e/IMHHII. yacax
O01mas Tpy10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY IUIaHy 9 324
KonraktHas pa6ora (KP): 0,5 18,2
KonraktHas paboTa ¢ mpenojaBareieM 0,5 18,2
CamocrositesibHas padora (CP): 8,5 305,8
CamocTosiTeTbHOE OCBOCHHE 3HAHUM, YMEHUW W HABBIKOB TIO
8,5 305,8
nporpamme HAP
Cemectp A
Bun KOHTpOIIS: 3a4€T C OLIEHKOU - -
B yueuoi padors: B 3a4yeTHBIX B actp.
eIMHHII. yacax
O01mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY IUIaHy 9 243
KonrakTHas pa6ora (KP): 0,5 13,65
KonraktHas paboTa ¢ mpenojaBareneM 0,5 13,65
CamocrositeabHas padora (CP): 8,5 229,35
CaMocToATeIbHOE OCBOCHHUE 3HAHUW, YMEHUW W HABBIKOB IO 8,5 229 35
nporpamme HUP
Cemectp A
Bu KOHTpOIS: 3a4€T C OLIEHKOU - -

AHHOTanus padoyeil NporpaMMbl U CHHUIIIMHBI
«Hay4Hnas uccienoBareibckas padora» (b2.B.1(H))

[lenp HaydHOH HCCIeAOBaTENbCKOM paboOThl: (popMHupoBaHHE MNPOPECCHOHAIBHBIX
KOMIIETEHIIMM ~ NOCPEACTBOM  IUIAHUPOBAHMUSA M OCYUIECTBIIEHUS  OKCIEPUMEHTAIbHOU
JESTEIbHOCTH Ha OCHOBAaHMM M3YYEHHBIX JUCIUIUIMH, B TOM YHCJIE CHEHUAIbHBIX, U
CaMOCTOSITENIbHO N3Y4YE€HHOU HH(POPMALIUH.

OCHOBHBIMU 3a/1a4aMH TUCLUHUIUIMHBI SBJISETCS TPUOOpETEHNE HABBIKOB TUIAHUPOBAHUS U
BBIMIOJIHEHUS] ~ HAY4YHO-MCCIEIOBATENbCKOM  paboThl;  00paOoTka,  HMHTepHpeTauuss u
NPEJCTaBICHUE  HAY4YHBIX  pPE3yJbTaTOB; MOATOTOBKA K  BBINOJHEHHUIO  BBITYCKHOM
KBAJTM(PHUKAIIMOHHOI paboTBhI.

B pe3ynbraTe u3yueHus AUCUUIUIMHBI CIEIMATTUCT JTOJIKEH:

Ob6nanath cae1yrOImUMH KOMIETCHIUSIMU:

— CrnocOoOHOCTBhIO BOCHPHHHMMATH, pPa3BUBaThb U HCIIOJIb30BATH TEOPETHUYECKHE OCHOBBI
TPaJMLIMOHHBIX U HOBBIX PAa3/I€JIOB XUMHUHM IMPU PELUICHUH MNPOPECCHOHANBHBIX 3a/1a4y
(OIIK-1);

— BJAJ€HUEM  HaBbIKAMHM  XMMHMYECKOTO  DKCIEPUMEHTa,  CHHTETHMYECKUMHU U
AQHAIUTUYECKUMHU METOJAMU TOJydYeHUS M HCCIEeIOBaHUS XHMMUYECKUX BEIIECTB U
peakuuii (OITK-2);

— CIOCOOHOCTHIO MPOBOJUTH HAYYHbBIE HCCIIEI0BaHUS 10 C(HOPMYIMPOBAHHON TEMAaTUKE U
NOJTy4aTh HOBBIE HAYYHBIE M IpUKIaaHbie pe3yabratsl ([1K-1);
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— BJIAJICHUEM HaBBIKAMH HCIOJIH30BAaHUS COBPEMEHHOW ammapaTrypbl TpH MPOBEACHUU
Hay4HbIX ucciaenoBannii (ITK-2);

— BJIAJICHUEM CHCTEMOH (yHIAMEHTAIBHBIX XUMHUYECKHX MOHITHA U METOJOJOTUYCCKUX
aCIeKTOB XUMUH, (hopMamMu U MeTo1aMu HaydHoro no3Hanus (I1K-3);

— CIOCOOHOCTBbIO NMPUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI MPU 00CYKIECHUU
oJy4eHHBIX pe3ynbtatoB (I1K-4);

— CcmOCOOHOCTBIO MPUOOPETaTh HOBBIC 3HAHUS C MCIIOIH30BAHUEM COBPEMEHHBIX HAYYHBIX
METOJIOB M BJIaJICHUE UMH Ha YPOBHE, HEOOXOIUMOM JJIsi PEIICHHUS 3a7a4, WMEIONINX
€CTECTBEHHOHAY4YHOE coJiep>kaHue u BO3HUKAIOIINUX npu BBIMIOJTHEHUH
npodeccuonanbpubix Gpynkuuit ([K-5);

— BIJIAJICHUEM COBPEMEHHBIMH KOMIBIOTEPHBIMH TEXHOJOTUSMHU TpU IUIAHUPOBAHUU
UCCJICIOBaHMM, MOJydeHUU U 00paboTKe pe3yIbTaTOB HAyYHBIX 3KCIEPUMEHTOB, cOope,
00paboTKe, XpaHEHHH, MIPEACTABICHUN 1 niepeiade HayuyHoi nnpopmaimn (I1K-6);

— TOTOBHOCTBIO MPEACTABIATH MOITYYCHHbBIE B UCCIEAOBAHUAX PE3YJbTAThl B BUJIE OTYETOB
U HaY4HbIX NMyOJUKalUl (CTEHIOBBIX JOKJIAA0B, pedepaToB U cTaTel B MEPUOAUYECKOM
HayuHou nevyarn) (ITK-7).
3nams:

- TOPSAOK OPTaHM3AINH, IJIAHUPOBAHUS W TPOBEICHUS HAYYHO-UCCIICIOBATEILCKUX PaboT C
MCIOJIb30BaHUEM MOCIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHI B TaHHOM 007acTH;

- TCOPETHYECKHE OCHOBBI CHHTE3a OPraHUYCCKHX COCAMHCHHA W NMPUMCHITH ITH 3HAHUSA HA
MPAKTHKE;

- CBOMCTBa XMMHUYECKHX JJIEMEHTOB, COCIMHECHUI M MaTEpUaJOB HAa WX OCHOBE IS PEIICHUS
HAyYHO-UCCIIEIOBATENIbCKUX 3a]1a4;

Ymemy:

- OCYIIECTBJIATH MOUCK, OOpa0OTKY M aHAJIU3 HAYYHO-TEXHUYECKON MH(OpMAINH 110 TPOPUITIO
BBITIOJTHSAEMON PabOTHI, B TOM YHCJIE ¢ TPUMEHCHHEM COBPEMEHHBIX TEXHOJIOTHIA,

- paboTaTb Ha COBpPEMEHHBIX MPHOOpaxX, OPraHU30BBIBATH MPOBEACHHE DKCIEPUMEHTOB
UCIIBITAHUH, IIPOBOIUTH KX 00PabOTKY 1 aHAJIM3UPOBATH PE3YJIbTATHI,

- TNPUMEHSTh TEOPETUYECKUE 3HAHUS, MOJTyYEeHHbIE TPHU H3YYCHHH eCTECTBEHHO-HAayUHBIX
JICITUTUIVH JIJTST aHAJTA3a SKCIICPUMEHTATBHBIX JaHHBIX

Braoems:

- CITOCOOHOCTBIO peIIaTh IMOCTABJICHHBIC 3a/1a4H, UCTIOIB3Ysl YMEHUS W HABBIKM B OpTaHH3AIHH
HAyYHO-UCCIIEIOBATENbCKUX U TEXHOJIOTHYECKUX PadoT;

- CITOCOOHOCTHIO M3yYaTh HAYYHO-TEXHUYECKYIO MH(DOPMAIIHIO, OTCUSCTBEHHBIA U 3apyOCIKHBIH
OTIBIT TI0 TEMATHKE UCCIIETOBaHUS.

3. Kparkoe conep:kanue TUCHUTIIAHBI

B mporiecce ocBoeHuUs! AUCHUILTUHBI 00yJalOIIUACS JOKEH MOATOTOBUTH U MPEACTaBUTh
K 3alUTe Hay4yHO-uccienoBarenbckyto padory (HUP), BbImomHEHHYI0 HA COBPEMEHHOM YpOBHE
pa3BUTHS HAYKM U TEXHUKU M COOTBETCTBYIOIIYIO BHIOPAHHOMY HANpaBICHUIO MOJITOTOBKU U
nporpaMMme o0ydeHusl.

B npencrasnennon k 3amure HUP Ho/pDKHBI NONYYUTH pa3sBUTHE 3HAHMS M HABBIKH,
MOJTyYeHHBIC OOYYarOIMUMCS TIPH OCBOCHUHW TIPOTPAMMBI CICIHAIATETa, B TOM YHCIIC TpU
W3YYCHUU CIeUuadbHbIX AucuuiuinH. [IpencraBnennas k 3ammre HUP pomknHa comepxkartb
OCHOBHBIC TEOPETHYCCKUE TIOJOKEHUS, OSKCICPUMEHTAIBHBIE pPE3yJIbTaThl, MPaKTUICCKUE
JOCTHIKEHUS M BBIBOJBI TIO paboTe.

2. O0beM THCHUILIHHBI

. B 3aueTHBIX B akagem.
Buabl yyeOHol padoThI

eAMHULAX yacax

O0mass  TPya0eMKOCTh JMCHHMILIMHBI MO
24 864

Y4eOHOMY IIaHYy
AyIuTOpHBIE 3aHATH 11,5 415,6
CamocTtosTenpHas pabora 12,5 448.4
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BI/I,I[ HUTOIOBOI'O KOHTPOJIA: 3a4€T

3 cemecTp

OO011as TpyA0EMKOCTh B CEMECTPE 1 36
Konrakrtnas pabora (KP): 0,44 16
KonrtakTHas paboTa ¢ nmpernojaBaTeiemM 0,44 16
CamocrosrenpHas padora (CP): 0,66 20
CaMoCTOATEIbHOE OCBOEHUE 3HAHUM, YMEHMH U

0,66 20
HaBBIKOB 110 niporpamme HUP
Bun xoHTpOIA: 3auer - -
4 cemectp
OO01mast TpyI0EMKOCTh B CEMECTPE 1 36
KonrakTtHas pabora (KP): 0,44 16
KonrakTHas paboTa ¢ mpenojaBareieM 0,44 16
CamocrosrenpHas padora (CP): 0,66 20
CamocTrosiTeIbHOE OCBOCHUE 3HAHWM, YMEHUU U

0,66 20
HaBBIKOB 110 nIporpamme HUP
Bun xoHTpons: 3auet - -
5 cemecTp
OO61mas TpyA0eMKOCTh AUCHUILINHBI IO Y4e€OHOMY 9 79
TUIaHy
KonrakTtHas padora (KP): 0,88 32
KonraktHas paboTa ¢ mpenojaBareneM 0,88 32
CamocrosrenpHas padora (CP): 1,11 40
CamocTosiTeIbHOE OCBOECHUE 3HAHWM, YMEHUU U 111 40
HaBBIKOB 110 nIporpamme HNUP ’
Bun xoHTpos: 3aueT - -
6 cemecTp
OO61as TpyA0EMKOCTh B CEMECTpE 3 108
KonTakTtHas pabora (KP): 1,23 48
KonrakTHas paboTa ¢ mpenojaBareneM 1,23 48
CamocrosrenbHas pabora (CP): 1,67 60
CaMocCTOATEIbHOE OCBOEHUE 3HAHUM, YMEHHH U

1,67 60
HaBBIKOB 110 nporpamme HUP
Bun koHTpON: 3a4éT - -
7 ceMecTp
OO01mas Tpy10eMKOCTh B CEMECTpPE 2 108
KonTakrtHas pabora (KP): 2,22 80
KonrtakTHas paboTa ¢ npenojaBareineM 2,22 80
CamocrosrenpHas padora (CP): 0,78 28
CaMoCTOATEIPHOE OCBOEHUE 3HAHUM, YMEHMHM U 078 8
HaBBIKOB 110 nmporpamme HUP ’
Bug koHTpOIIS: 3ayer - -
8 ceMecTp
OO01mas TpyA0eMKOCTh B CEMECTpE 4 144
KonTakTtHas pabora (KP): 2,67 96
KonraktHas paboTa ¢ mpenojaBareneM 2,67 96
CamocrosrensHas pabora (CP): 1,33 48
CamocTosiTeIbHOE OCBOCHHE 3HAHWM, YMEHUW W 1,33 48

HaBBIKOB 110 nporpamme HUP

Bun koHTpONIS: 3a4€T

9 cemectp
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OO0m1ast TpyA0EMKOCTh B CEMECTPE 6 216
KonTakTtHas pabora (KP): 3 108
KonrtakTHas paboTa ¢ nmpernojaBaTeiemM 3 108
CamocrosrenpHas padora (CP): 3 108
CamocTosiTeIbHOE OCBOCHUE 3HAHWM, YMEHUU U
3 108
HaBBIKOB 110 nIporpamme HNUP
Bun xonTposs: 3auét - -
Cemectp A
OO01mast TpPyI0€MKOCTh B CEMECTPE 5 180
KonrakTtHas padora (KP): 2,5 90
KonraktHas paboTa ¢ mpenojaBareineM 2,5 90
CamocrositenbHas pabora (CP): 1,5 54
CaMoCTOATEIbHOE OCBOEHUE 3HAHUM, YMEHHH U
1,5 54
HaBBIKOB 110 niporpamme HUP
Bun xonTposns: 3auét - -
O0masi  TPyI0eMKOCTh JMCHHUILIMHBI MO 24 648
y4eOHOMY ILIAHY
AynUTOpHBIE 3aHATHUS 11,5 311,7
CamocrosiTenpHas padoTta 12,5 336,3
Bu uToroBoro KOHTpOJIs: 3a4eT - -
3 cemecTp
OO0m1ast TpyA0EMKOCTh B CEMECTPE 1 27
KonTakTtHas pabdora (KP): 0,44 12
KoHTtakTHas paboTa ¢ nmpernojgaBaTeiemM 0,44 12
CamocrosrenpHas padora (CP): 0,66 15
CaMocToATeIbHOE OCBOEHUE 3HAHUM, YMEHHH U
0,66 15
HaBBIKOB 110 nIporpamme HUP
Bun xoHTpos: 3aueT - -
4 cemecTp
OO011ast TpyA0€MKOCTh B CEMECTPE 1 27
KonTakrtHas pabora (KP): 0,44 12
KonrtakTHas paboTa ¢ nmpernojaBaTeiem 0,44 12
CamocTtosrenbHas pabora (CP): 0,66 15
CaMocCTOATEIbHOE OCBOEHUE 3HAHUM, YMEHHH U
0,66 15
HaBBIKOB 110 nporpamme HUP
Bun koHTpOIS: 3aueT - -
Buasbl yueoHoii pa6oThi B saverurix B actp.
eTMHHUIAX yacax
5 ceMecTp
OOmast TpyAOEMKOCTh IUCIHUILTMHBI 110 Y4eOHOMY 5 54
IJIaHYy
KonraktHas pabora (KP): 0,88 24
KonrakTHas paboTa ¢ npenojaBareneM 0,88 24
CamocrositenpHas pabora (CP): 1,11 30
CamocTosATETPHOE OCBOCHHE 3HAHUM, YMEHHW U 111 30

HaBBIKOB 110 nporpamme HUP

Bupg koHTpONS: 3auer

6 cemecTp
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OO0m1ast TpyA0EMKOCTh B CEMECTPE 3 81
KonTakTtHas pabora (KP): 1,23 36
KonrtakTHas paboTa ¢ nmpernojaBaTeiemM 1,23 36
CamocrosrenpHas padora (CP): 1,67 45
CamocTosiITeIbHOE OCBOCHHE 3HAHUM, YMEHUU U

1,67 45
HaBBIKOB 110 nIporpamme HNUP
Bun xonTposs: 3auét - -
7 cemecTp
OO0m1ast TpyA0EMKOCTh B CEMECTPE 2 81
KonrakTtHas padora (KP): 2,22 36
KonraktHas paboTa ¢ mpenojaBareineM 2,22 36
CamocrositenbHas pabora (CP): 0,78 45
CaMoCTOATEIbHOE OCBOEHUE 3HAHWM, yMEHUH U

0,78 45
HaBBIKOB 110 niporpamme HUP
Bun xoHTposis: 3auet - -
8 cemecTp
O061as TpPyA0EMKOCTh B CEMECTpE 4 108
KonrakThHas padora (KP): 2,67 72
KoHTtakTHas paboTa ¢ nmperogaBaTeiemM 2,67 12
CamocrosrenpHas padora (CP): 1,33 36
CaMocTosATeIbHOE OCBOGHUE 3HAHWM, yMEHUW W

1,33 36
HaBBIKOB 110 nIporpamme HUP
Bun xoHTpOIS: 3a4€T - -
9 cemectp
OO0m1ast TpyA0EMKOCTh B CEMECTPE 6 162
KonrakTtHas padora (KP): 3 81
KonraktHas paboTa ¢ mpenojaBareneM 3 81
CamocrosrenbHas pabora (CP): 3 81
CaMoCTOATEIPHOE OCBOEHUE 3HAHWM, YMEHUH W

3 81

HaBBIKOB 110 nTporpamme HUP
Bup koHTpONA: 3a4€T - -
Cemectp A
O01mas TpyA0EMKOCTh B CEMECTpE 5 180
Konrakrnas pabora (KP): 2,5 67,5
KonTtakTHas paboTa ¢ npenojaBareineM 2,5 67,5
CamocrosrenbpHas padora (CP): 1,5 40,5
CaMocToATEIbHOE OCBOEHHE 3HAHWM, yMEHUH H

1,5 40,5
HaBBIKOB 110 nporpamme HUP
Bun xoHTpONS: 3a4€T - -

Baok 3. 'ocynapcTBenHasi UTOroBasi arrecTanusi
AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«l'ocynapcrBennast uroropas arrecrauus» (b3.b.1)

[lenn rocy1apcTBEHHOW UTOTOBOM aTTECTAIUU:

[{enpro TOCYIapCTBEHHON MTOTOBOM aTTECTAINH SIBISETCS OOBEKTUBHAS OLIEHKA YPOBHS
c(hOpMUPOBAHHOCTH  OOIIEKYIBTYPHBIX, O00MIENPOdEeCcCHOHATBHBIX U MPOodhecCHuOHATBHBIX
KOMIIETSHIINI BBIMTYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTHU K BBIMOJTHEHUIO MPOGECCHOHATHHBIX
3az1ay.

3ajmaun rocyJapCTBEHHOM WTOTOBOM aTTECTAllMd — YCTAHOBJIEHHE COOTBETCTBUS
COJIEpXKaHUs, YPOBHS M KauyecTBa TOJTOTOBKM BbITyCKHHKA TpedoBaHusiMm OI'OC BO;
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MOTHUBAIs BBITYCKHUKOB Ha JajbHEWIIee MOBBIIICHUE YPOBHS KOMIETEHTHOCTH B M30paHHOM
chepe npodeccuoHaATBHON ACATEIHPHOCTH HAa OCHOBE YIIYOJICHUS M PACIIMPEHHS MOTYYCHHBIX
3HAHUH W HaBBIKOB IIyT€M MPOAOJDKEHHS TO3HABATEILHOW JIEATEIBHOCTH B  cdepe
MPAKTUYECKOr0 MPUMEHEHHUs 3HaHUN U KOMIIETEHIUH.

B pesynbrate NpoxoXAeHUs TOCYJAPCTBEHHOM HTOTOBOM AaTTECTAllMM CIIELUATUCT
JTOJIKEH:

OO6nanath cneayronmMe o0meKyIbTypHbIMU KomneTeHusiMu (OK):

—  CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIILICHHIO, aHanu3y, cuare3y (OK-1);

— CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI (HIOCOMCKUX 3HAHWHA A  (popMUPOBaHUS
MupoBo33peHueckoi nosuimu (OK-2);

— CrIOCOOHOCTBIO aHAJIM3UPOBATH OCHOBHBIE ATAllbl M 3aKOHOMEPHOCTH HCTOPUYECKOIO
pa3BuTHs 001IecTBa 11 popMupoBanus rpaxaanckoi mosummu (OK-3);

— CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI KOHOMHMYECKMX 3HAHMHA B pa3iIMyHBIX cdepax
xusnenestensHoctu (OK-4);

— CIoCOOHOCTBHIO HCIIOJIB30BAaTh OCHOBBI IMPABOBBIX 3HAHUNA B PpazlUYHBIX cdepax
xusnenestensaoctu (OK-5);

— TOTOBHOCTBIO [I€HICTBOBaTh B HECTAaHJAPTHBIX CHTYalUsAX, HECTH COLUAIBHYIO H
THYECKYIO0 OTBETCTBCHHOCTD 3a npuHsThie pemreHus (OK-6);

— TOTOBHOCTBIO K CaMOpPa3BUTHUIO, CaMOpeaTu3allid, HCIONb30BAHUIO TBOPUYECKOTO
noreniuana (OK-7);

— CIOCOOHOCTBIO HCHOJB30BaTh METOJAbl U CpencTBa (U3MYECKOW KyIbTYphl ISt
obecrieueH s TIOTHOIIEHHOM ColabHO# U npodeccuonansHoi aesitenbaocTr (OK-8);

— CIOCOOHOCTBIO MCHOJB30BaTh MPUEMBI OKa3aHUS TEPBOWM MOMOINM, METOJBI 3alIUTHI B
YCIIOBUSX Ype3Bbluaitubix cutyarmii (OK-9).

Ob6nagats cnenyroummu odenpodeccrnonanbubMu komrereHusamu (OI1K):

— CIOCOOHOCTBIO BOCHPHHUMATh, pa3BUBaTh M HCIOJIB30BATh TEOPETUYECKHE OCHOBBI
TPAJUIIMOHHBIX M HOBBIX Pa3leliOB XMMHHU TPU PEIICHUH MPO(eCcCHOHAIBHBIX 3a/1ad
(OIIK-1);

— BIQJICHUEM  HAaBBIKAMH  XHUMHYECKOTO  OJKCIIEPHMEHTa,  CHHTETHYECKHMH U
AHATUTHYECKUMH METOJaMHU TIOJIyYeHHsI W HCCIEOBaHUS XUMHUYECKHX BEIIECTB U
peakiuii (OITK-2);

— CIIOCOOHOCTBIO HCIIOJIB30BaTh TEOPETUYECKHE OCHOBHI (DYHIAMEHTAIBHBIX pa3/IelioB
MaTreMaTuKku u GU3UKH B ipodeccronanbroi aestenbroctu (OITK-3);

— CIOCOOHOCTBIO pemiaTh 3afauyd  Npo(ecCHOHANBHOW  JEATENbHOCTH Ha OCHOBE
UH(POPMALIMOHHON U OHOIHorpaguuecKoi KyabTyphbl ¢ IPUMEHEHHEM UH(POPMALMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH M BBIYHCIUTEIBHBIX CPEICTB C YYETOM OCHOBHBIX
TpeboBanuii nHpopmaimonHoit 6e3onacuoctu (OI1K-4);

— CIOCOOHOCTBIO K MOUCKY, 00paboTKe, aHaIu3y HaydyHOU nHpopmanuu U GopMyIHpoBKe
Ha MX OCHOBE BbIBOJIOB U mpemioxkenuii (OITK-5);

— BIQJICHUEM HOPMAaMH TEXHHKH O€30IacHOCTM M YMEHHEM pealn30oBaTh HX B
JTa00paTOPHBIX U TexHOMoruueckux ycnopusx (OITK-6);

— TOTOBHOCTbIO K KOMMYHMKAllUW B YCTHOW M NHMCbMEHHOW (opMax Ha PYCCKOM H
WHOCTPAHHOM S3bIKaX JUIsl pelIeHus 3a1a4 npopeccuonansHoi aestenaproct (OI1K-7);

— TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B cdepe cBoell mpodeccuoHatbHON
NeSITeTbHOCTH, TOJIEPAHTHO BOCIIPHHAMATH COIIMAITbHBIE, STHHYECKHE,
KoH(eccroHanbHbIe U KyIbTypHBIE pasmuuus (OI1K-8).

Ob6nanars caenyromumu npodeccuoHanbHbIMu komnereHuusmu (I1K):

—  CIOCOOHOCTBIO MPOBOJUTH Hay4HbIE UCCIEIOBAHUS MO C(HOPMYIMPOBAHHONW TEMaTHKE U
NOJTy4aTh HOBBIE HaAYYHbIE M pUKIaaHbie pe3yabratsl ([1K-1);

— BIIQJICHUEM HaBBIKAMH HWCIIOJIB30BAHUS COBPEMEHHOH ammapatypsl MpH MPOBEACHUU
HayuHbIX uccnenoBanuii (ITK-2);
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— BIQJICHUEM CUCTEMOH (pyHIaMEHTaJIbHBIX XMMHUYECKUX MOHSATHA U METOJIOJOTHYECKUX
acIeKToB XUMHUH, (hopMaMu U MeTogaMu HaydHoro rnmo3uanus (ITK-3);

— CIIOCOOHOCTBIO NMPHMEHSATh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI IPU OOCYXICHHUU
noJxydeHHbIX pe3yibpraToB ([1K-4);

— CcrocOoOHOCTBIO MPUOOPETaTh HOBBIE 3HAHUS C HCIIOIb30BAaHHUEM COBPEMEHHBIX HAayYHBIX
METOJIOB M BJIaJICHUE UMH Ha YpPOBHE, HEOOXOIMMOM JJIsl PELICHHUS 3ajad, WMEIOLINX
€CTECTBEHHOHAYYHOE coJiep)KaHue u BO3HUKAIOIINX npu BBITNIOJTHEHUH
npodeccuonanbHbix Gynkmuii (ITK-5);

— BIJIAJICHUEM COBPEMEHHBIMU KOMIIBIOTEPHBIMH TEXHOJOTHSAMHU MpPU IUIAHUPOBAHUU
UCCIICIOBaHMA, TIOTy4eHUHN U 00paboOTKe pe3yabTaTOB HAyYHBIX HKCIEPUMEHTOB, cOOpE,
00paboTKe, XpaHEHUH, IPEACTABICHNHN U repeaade HayuHoi napopmanuu (I1K-6);

— TOTOBHOCTBIO NPEACTABIATH MOJTYYEHHbBIE B UCCIEIOBAHNUAX PE3YJIbTAThl B BUJIE OTYETOB
¥ Hay4YHBIX MyOIMKanui (CTEHIOBBIX JOKJIAA0B, pedepaToB U cTaTeld B MEPHOAMYECKON
HayuHoit nmeyarn) (ITK-7);

— BIQJICHUEM OCHOBHBIMH XUMHUYCCKUMH, (PU3HMUECKUMH M TEXHMYECKHUMH AaCIEKTaMH
XUMHYECKOT'O IPOMBIIUIEHHOTO MPOU3BOJACTBA C YYETOM ChIPbEBBIX U DHEPreTUUYECKUX
sarpar (I1K-8);

— BIaJeHUEM O0a30BBIMH TOHSTHSIMH 5SKOJIOTMYECKOH XHMHH, METOJaMH Oe30IacHOTro
oOpaillieHus: ¢ XUMUYECKUMHU MaTepHalaMu C Y4eTOM UX (PU3MYECKHX U XUMHUYECKHX
CBOMCTB, CIIOCOOHOCTBIO ITPOBOJIMTH OIICHKY BO3MOXHBIX puckoB (ITK-9).

B pe3ynbraTe mpoxok1eHusi ToCyIapCTBEHHOM UTOTOBOM aTTECTAIlMK CTYIEHT JOJDKEH:

3uams:
- TOPSAOK OpraHU3alliH, MJIAHUPOBAHUS U MPOBEICHUS HAYYHO-UCCIIEIOBATEIBCKUX PaboT C
UCTIOJIB30BaHUEM ITOCIIETHUX HAYYHO-TEXHHUECKUX JOCTIKEHHUI B JaHHOU 00JIacTH;
- (pU3MKO-XUMUYECKHE OCHOBBI CHHTE3a OWMOJIOTMYECKH AKTHUBHBIX BEIIECTB, JEKApPCTBEHHBIX
MpernapaToB U MPUMEHSATh 3TH 3HAHHS HA MIPAKTHUKE;
- OCHOBHBIE TPeOOBAaHUS K MPEACTABICHUIO PE3yJIbTATOB MPOBEIACHHOTO HCCIICIOBAHUS B BUJC
HAyYHOTO OTYETa, CTaThU WM JJOKJIAJa;

Ymemo:
- CaMOCTOSITEJIbHO BBIABIIAATE TEPCHEKTUBHBIE HAIPABJIICHHS HAy4yHBIX MCCIEA0BaHUM,
00OCHOBBIBAaTh AaKTyaJbHOCTb, TEOPETHUYECKYI0 M TMPAKTUYECKYI0 3HAUYMMOCTb IpPOOJIEMBI,
IIPOBOAMTH  DKCIEPHUMEHTAIBHBIE HCCIIENOBAaHMs, AaHAJIU3UPOBaTb U  HHTEPIPETHPOBATH
MOJIy4YEHHBIE PE3YJIbTaThI;
- OCYLIECTBIATh MOUCK, OOpabOTKY M aHAIU3 HAayYHO-TEXHWYECKOH HH(POpPMALUU MO TeMe
BBITNOJIHSAEMON pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;
- paboTaTb Ha COBPEMEHHBIX NPUOOpax, OPraHU30BBIBATH MPOBEIECHUE HKCIEPUMEHTOB U
UCIBITaHUH, IPOBOJIUTH UX 00pabOTKY U aHAIM3UPOBAThH PE3YJIbTAThI;

Braoemy:
- METOHOJIOTMEM M  METOAUMKOW IPOBEACHUS HAy4YHBIX HCCIEJOBAaHUM; HAaBBIKAMH
CaMOCTOSITENIbHOW Hay4YHOH U HCCIe1I0BaTeIbCKONW PabOThI;
- HaBbIKaMH PalOOTHI B KOJUJIEKTHBE, IJIAHUPOBATh U OPTaHMU30BHIBATh KOJUIEKTHBHBIE HAay4UHbIE
MCCIIEIOBAHMSI; OBJIAJIEBATh COBPEMEHHBIMU METOJJAMH HCCIIEJOBAaHMS U aHAIM3a [TOCTABJIEHHBIX
npo0Jem;
- CIOCOOHOCTBIO pelIaTh MOCTABJICHHBIE 33auu, MCIIONb3Ysl YMEHHUS U HaBBIKM B OpraHU3ALUH
HAyYHO-UCCIIEIOBATENbCKUX U TEXHOJIOTUYECKUX PaloT.

3. KpaTkoe conep:kaHue rocy1apCTBEHHON UTOTOBOM aTTeCTAallUU

['ocynapctBenHas urorosast artrectauus B popme 3auutsl BKP mpoxonut B 10 cemectpe
Ha 0a3e 3HaHUM, MOJYYEHHBIX CTYJCHTAaMH MpPHU U3y4YEeHUM AUCUUIUINH HamnpasieHus 04.05.01
dyHIaMeHTalbHas ¥ MPUKIIaTHas XUMUSL.

['ocymapcTBeHHass WTOroBast aTTecTalUs CIELHWAIUCTOB — 3alllUTa BBITYCKHOMN
KBaJIM(UKAIIMOHHOM paboThl MPOBOAUTCS TOCYIapCTBEHHOW SK3aMEHAIIMOHHOW KOMHUCCHEH
(I'SK).
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Kontpons 3Hanmii o0y4aromuxcs, nonydyeHHbIx npu ocsoeHnn OOII, ocymecTsisercs
nyrem mnpoBeaeHus 3amuThl BKP u mpucBoenus kBamupuxanum «Xumuk. [IpenomaBarens
XUMHUN.

3ammura BKP sBisercs o00s3aTenbHON  TPOLIEIYpOH HMTOTOBOM TOCYIapCTBEHHOMN
aTTeCTallud CTYJIEHTOB BBICIIMX Y4YeOHBIX 3aBElEHUH, 3aBeplIalOIUX OOy4eHHe 10
HAIPAaBJICHUIO MOATOTOBKH criennanuTera. OHa MPOBOJUTCS MyOIMYHO HA OTKPHITOM 3aceJaHUH
['OK cornacHoO yTBEp)KICHHOMY J€KaHATOM TpaduKy, Ha KOTOPOM MOTYT IPUCYTCTBOBATh BCE
JKenarouue.

Marepuansl, IpeACTaBISIEMbIE K 3alUTE:

BBIMYCKHAs KBalu(uUKalMOHHAs pabora (MOSICHUTENbHAs 3alucKa); 3aJaHue Ha
BoinonHeHue BKP; ot3eiB pykoBogutens BKP; peuensus na BKP; npeszentanus (paznaTouHslii
MaTepuai), HOAMUCaHHAs PYKOBOJIUTENIEM; TOKIA.

B 3agaun 'OK BxonsT BBISBICHHE MOJATOTOBICHHOCTH CTYACHTA K MpodeccrnoHaIbHON
JIeATEIbHOCTH U MIPUHATHE PELIEHUS O BO3MOXKHOCTHU BBLAAYH €MY JAUILIOMA.

Pemenne o mpuCyKICHUM BBITYCKHUKY KBAJU(UKAIMK CHENHAINCTA MPUHUMAETCS Ha
3aceganuu ['OK mpocThiM OONBIIMHCTBOM HPU OTKPHITOM TOJIOCOBAHWHU UYJIEHOB KOMHCCHM Ha
OCHOBAaHUHU pE3YJbTATOB MTOIOBBIX MCHbITAaHUN. Pe3ynpTaThl ONpeneNnsitoTcsl OLIEHKaMU
«OTIUYHOY, «XOPOLIO», «yAOBIECTBOPUTEIBHOY, KHEYOBIETBOPUTEIBLHO.

OOyyaromuiicss MMeeT MpaBO IM0JaTh B ANCIUIAUOHHYIO KOMMCCHIO amleJUISIUI0 O
Hapyl€HWHU, IO €ro MHEHHIO, YCTAHOBJIIEHHOW MPOUEAYpPhl  3alUTHl  BBITYCKHOMN
KBAJTM(UKAIIMOHHON pabOoThl. ATEIUIANNs O HECOTIACHU C PE3yNbTaTaMU 3allMThl BHITYCKHON
KBaJTM(DUKAIIMOHHOM pabOThl HE MPUHUMAETCS.

. B 3aueTHBIX B akaaem.
Bup yuyeoHoii padoTbl
€TMHHII. yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 110 Y4€0HOMY IJIAHY 9 324
CamocTtosrenbHas paborta 9 324
Bup xontpomns: 3amura BKP - -
. B 3aueTHBIX B acrp.
Bup yueoHoii padotbl p
eIMHHII. yacax
O01mas TPyA0eMKOCTh JUCHHUIIMHBI N0 Y4eOHOMY IJIAHY 9 243
CamocTosTenpHas pabora 9 243
Bun kontposns: 3amura BKP - -

4.7 @aKkyIbTATHUBBI
AHHOTaNMs padoyeii MPOrpaMMbl TUCIUILIAHBI
«I'paxkpanckas 3a1UTa B Ype3BbIyaiiHbIX cutyanusax» (PT/.B.01)

Leab AMCHMIUIMHBI - TOJATOTOBHTH CTYACHTA K OCMBICICHHBIM MPAKTHUYSCKHM
JCUCTBUAM MO OOECIIEYCHHUIO CBOCH O€30MacHOCTM W 3aIIUTHI B YCIOBHSX BO3HHUKHOBEHHS
YpE3BBIYANHON CUTYAIIMU TIPUPOTHOTO, TEXHOTEHHOTO U BOGHHOTO XapaKTepa.

B pesynbpraTe M3ydeHUS IUCUUILIMHBI OOYYAIOMIMHCS MO TNPOrpamMMe CIEIHaIuTeTa
JIOJDKEH:

OO6nanare cIeayONMMI KOMIETSHIIUSIMHU:

— TOTOBHOCTBIO JICHCTBOBaTh B HECTAHIAPTHBIX CHUTYalUAX, HECTH COLHUAIBHYIO U
THYECKYIO OTBETCTBEHHOCTB 3a npuHsaThie peuienus (OK-6);

— CIIOCOOHOCTBIO HMCIOJIB30BaTh MPUEMbI OKa3aHWs MEPBO MOMOIIHM, METOJbI 3alIUTHl B
ycIoBUSX upe3Bbruaitabix cutyarmii (OK-9);

— BJaJcHUeM Oa30BBIMU TOHATHSIMHU SKOJOTMYECKOH XUMHH, METOJaMu Oe30MacHOro
oOpallleHHss ¢ XMMHUYECKUMH MaTepHalaMH C Y4eTOM UX (PU3MYECKUX U XMMHYECKHX
CBOWCTB, CITOCOOHOCTBIO MTPOBOJIUTH OIICHKY BO3MOXHBIX puckoB (ITK-9).
3namo:
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- XapaKTEePUCTUKU NPUPOAHBIX OCICTBUI, TEXHOTEHHBIX aBAPHI U KaTacTpod Ha paJualioHHO-,
XMMHYECKH U OMOJIOTHMYECKH OMACHBIX 00BEKTaX, Mopaxaromue GakTopbl Ipyrux ONacHOCTEH;

- OCHOBBI BO3JCWUCTBUS OMACHBIX (DAaKTOPOB YPE3BBIYAWHBIX CUTyallMii Ha 4eJOBEKa U
IIPUPOJHYIO Cpey, AOIYCTUMBIE NPEICIIbHBIE KPUTEPUH HEraTUBHOIO BO3JECHCTBUS;

- Mepbl 0€30IacHOr0 TOBEJACHHMA TMpH MNpeOblBAHWKM B paiioHax (30HaX) IMOXKapoOB,
PalMOaKTUBHOI0, XUMUYECKOT0 ¥ OMOJIOTHYECKOT0 3arpsI3HEHNUS;

- cnocoObl W CpEeACTBA 3allUThl YEIOBEKAa OT BO3JACHCTBHA NOpaXkaromux (HakTopoB
Ype3BBIYAHBIX CUTYALMi IPUPOAHOIO, TEXHOTEHHOI'O U BOEHHOI'O XapakTepa.

Ymems:

- MCIIOJIb30BaTh CPEJCTBA 3alIUThl OPraHOB JBIXaHUSA U KOKU, MEAUIIMHCKHE JIUIS CAaMO3aILUThI U
OKa3aHHUs IOMOUIU IPYTUM JIFOISIM;

- IPUMEHATH IEPBUYHBIE CPEICTBA IOXKAPOTYIICHMs Ul JIOKAIU3AaUUMU W TYLIEHUS I0Xapa,
BO3HHKIIIETO B ayAUTOPUH (J1abopaTopun);

- OKa3blBaThb ce0e M JApPYyruM NOCTPAZaBIIUM MEAULMHCKYIO IOMOLIb C HCIIOJIb30BaHUEM
Ta0ENbHBIX U MOAPYYHBIX MEJULIUHCKUX CPENICTB.

Braoemy:

- npuémMamMH MPOBEACHUS YaCTUYHOM CaHUTapHON 0O0pabOTKM IpHU BBIXOJE U3 pailoHa (30HBI)
PalMOaKTUBHOI0, XUMUYECKOT0 U OMOJIOTMYECKOI0 3arpsi3HEeHUS (3apaXeHus);
- crtoco0amMu U TEXHOJIOTHSIMU 3aIMUThI B UpE3BbIUaHBIX CUTYALUSX.

Kparkoe cogep:kanue JUCHUILINHBI.

OnacHoctu npupojgHoro xapakrtepa. CruxuiiHble O€ICTBHS, SIBICHUS IPHUPOJbI
pa3pyLIMTEIbHON CHIIBl - 3€MJICTPSACEHUS, HABOJHEHUS, CEJIEBBIE TIOTOKH, OINOJI3HH, CHEXHbIE
3aHOCBHI, U3BEPKEHHUE BYJIIKAHOB, 00BAJIbI, 3aCYXH, yparaHbl, Oypu, OXKapbl.

OnacHocTH TEXHOT€HHOI0 XapakTepa. ABapuH M KaTacTpo(bl Ha paJlalliOHHO OIIACHOM
00BEKTE, XMMUYECKH ONMACHOM OOBEKTE, OMOJOTUYECKH OMAaCHOM OOBEKTE; Ha TPaHCIOpPTe
(’KeJIe3HOIOPOKHOM, aBTOMOOMJIBHOM, PEYHOM, aBHALIMOHHOM); Ha THIPOCOOPYKEHUSX; Ha
KOMMYHAJIbHBIX CUCTEMaX KU3HEOOECTICUCHUSI.

OnacHocT BOEHHOro Xxapakrepa. [IpuMeHeHue OpyXus MaccOBOTO IOPAXKECHUS
(simepHOro, XHMMHYECKOTO, OHOJIOrMYECKOro), OOBIUHBIX CpPEIACTB €  3aKHUIraTeJIbHBIM
HaIlOJIHEHUEM, HOBBIX BHUJOB OPYXHsS. 30HBI 3apaKEHUS OT CPEIACTB IMOPAXEHUS U HX
BO3/ICIICTBHE HAa HACEJIEHUE U OKPY’KAIOLIYIO IPUPOIHYIO CpENy.

ITocxxapHast 0e30macHOCTb — COCTOSHHE 3alllUIIEHHOCTH HaceJIeHUs, HMYIIEeCTBa,
oOmiecTBa M rocyaapcTBa OT mnoxapoB. [lokapHas onacHOCTh (NIPUYMHBI BO3HHUKHOBEHUS
NOXKapoB B 3JaHUAX, JIeCHbIE Mokapbl). Jlokanmuzamuss u TymeHue mnoxapos. IIpocreiimme
TeXHUYECKUE cpeAcTBa noxkapotymienus (oruerymutenu OIl -8, OY-2) u npaBuiia noibp30BaHUS
UMU.

Kommurekc meponpusaTuil rpaXxJaHCKOM 3aIUThl HACEJICHHUS.

Omnosemienne ¥ MHPOPMHUpPOBaHUE HaceleHUs 00 omacHocTu. [IpuHATHE HaceneHUeM
curHaioB omnosemeHus («Buumanue Bcem!», «Bosnymnas TpeBoray, «PaanannoHHas
OMaCHOCThY», «XHUMHUecKas TpeBora», «OT0O0i OmacHOCTH») M MOPSAOK JEHCTBUS IO HUM.
OBakyallds HaceleHMsl U3 30Hbl omacHOCTH. CrocoObl 3BaKyallud OKCTpEHHas 3BaKyalus
CTYIEHTOB U3 ayAUTOPUU IIPU BOSHUKHOBEHMH I10Kapa.

CpencTtBa nHIUBUAYATBHOM 3amuThl opraHoB asixanus (I'T1-7, T'TI-7B, I'TI-9, P-2, V-2K,
PITIA-1, PIII'-67M, PY-60M, «®enuxcy, I'I3K, AT, AI1I-3, I[13V-K, UIl-4M, UII-5, UII-6,
KUII-8), xoxwu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauITMHCKIE CPECTBA 3AITUTHI .

CpencrtBa  KOJIJIEKTMBHOM 3amuThl HaceneHus. HasHaueHuwe, 3alUTHBIE CBOMCTBa
yoexum. [IporuBopanuanmonnsie ykpbeitTus (IIPY, mnoasemHble memexonHble MNepexobl,
3aryOJeHHblEe CTAaHIMHM METPOIOJHMTEHA), MPOCTeHIINe YKPBITHS (TpaHIIeH, OKOIIbI,
nepekpoIThie menn). [IpaBuia 3anarus yoexwuia.

Oxa3aHue mepBOM MEIUIMHCKOM TIOMOIIM IPHU O0KOrax, PaHEHUAX, 3apaKCHMSIX.
[TpoBenenne yacTUYHON caHUTApHON 00pabOTKM KOXHBIX IMOKPOBOB YEJIOBEKA MPH BBIXOJE U3

152



30H DPaJUOAKTUBHOTO, XMMHUYECKOTO M OHOIIOTMYECKOTO 3apaKeHHs (3arps3HEHUs), U3 30H
MOXapOoB.

JIukBUIaLMs TOCAEACTBUM 4YpE3BBIYAWHOW CUTyaluu. PaguanuoHHass M XuMHYECKas
pa3BeKka odara IMOpaKeHHs (3apakeHus). ABapuilHO-crmacatelbHble padoThl. CrenuanbHas
00paboTKa TEXHHKH, MECTHOCTH, OOBEKTOB (JIe3aKTHBAIUs, Jerasamus, JIe3HH(EKIus,
JIC3UHCEKIINS

DOKCTpeHHass 9BaKyallWss W3 ayauTopud (J1labopaTopum) B YCIOBUSIX — IOXKapa,
paaraImOHHOT0, XMMHYECKOTO, OMOJIOTMYECKOTO 3arps3HEHUs TEPPUTOPUU C UCIIOJIB30BAHHUEM
npocreimux cpeacts 3amuThl («Denukcy, ['/I3K, nporusoraza I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOH JUCIHIJIMHBI

Buj yueO6Hoii padoThl B 3auyeTHBIX eMHHIIAX B akagem. yacax
O0mas TPyA0eMKOCTh JMCIHIIJIHHbI 1 36
KonTaktHas pabdora (KP): 0,45 16,2
Jlexiuu 0,45 16,2
CamocTosiTejibHas padoTa 0,55 19,8
[TonroToBKa K KOHTPOJILHBIM paboTaM 0,55 19,8
Byt “TOroBOro KOHTPOJIS: 3a4eT 3a4er 3a4er

Bup yueOHoii paboThI B 3a4eTHBIX eqMHNIIAX B actp. yacax
O01as TPYA0eMKOCTb IV CHUIITTHHbI 1 27
KonTakTHas pabdora (KP): 0,45 12,15
Jlekuun 0,45 12,15
CamocrosiTesbHasi padoTa 0,55 14,85
[TonroToBKa K KOHTPOJIBHBIM paboTaM 0,55 14,85
Byt ©”TOroBOro KOHTPOJIS: 3a4eT 3a4er 3a4er

AHHOTanus padoyeil NporpaMMbl AU CHHUIIIMHBI
«IlepeBo1 HAyYHO-TeXHUYECKOiT uTepaTyps» (PT/.B.02)

Heap nucuMniMHbl — OpuoOpeTeHre O0yJarolmMMHCcs 00IIeld, KOMMYHUKAaTUBHOW U
npodecCHOHATBPHON KOMIIETEHLIMH, YPOBEHb KOTOPBIX Ha OTJENbHBIX JTamax s3bIKOBOM
MOJTOTOBKM IO3BOJISIET BBIMOJIHATH Pa3IMYHbIe BUABI NPO(ECCHOHATBLHO OPUEHTUPOBAHHOTO
nepeBo/ia B IPOU3BOACTBEHHON M HAYYHOU €ATENbHOCTH.

B pesynpraTe M3yueHUS AUCUUIUIMHBI OOYy4arOUIWiiCs MO Mporpamme clenuaInuTera
JIOJIKEH:

OO6manath caeAyOMMUMHI KOMIIETEHIIUSIMH:

— TOTOBHOCTBIO K CAaMOpPa3BUTHUIO, CAMOPEATU3alUU, HCIOIb30BAHUIO TBOPUYECKOTO
norenimana (OK-7);

— TOTOBHOCTHIO K KOMMYHHUKAlIUM B YCTHOW W MHUCBMEHHOW (opMax Ha PYCCKOM H
WHOCTPAHHOM SI3bIKaX JUIsl pelieHus 3a1a4 npodeccuonansroi aestenbaoctu (OITK-7);

— TOTOBHOCTBIO NPEACTABIATH MOIYYEHHBIE B UCCIEAOBAHNAX PE3YJIBTAThl B BUJIE OTYETOB
U Hay4yHBIX MyONMKanui (CTEHIOBBIX TOKJIAA0B, pedepaToB U cTaTeld B MEPHOAMYECKON
HayuHou nieyatu )([1K-7).
3nams:

— OCHOBHBIE CIIOCOOBI TOCTH)KEHUS SKBUBAJICHTHOCTU B IIEPEBOJIE;

— OCHOBHBIE IPUEMBI IEPEBO/IA;

—  SI3PIKOBYIO HOPMY M OCHOBHbIE (DYHKIIUU SI3bIKA KaK CUCTEMBIL;

— JIOCTaTO4YHOE€ JUIsl BBIIOJHEHHUS IepeBoJla KOJUYECTBO JIEKCUYECKUX  EIMHMIL,
¢dpazeosorn3MoB, B TOM YHCIIE COIMAIBHBIX TEPMUHOB M JIMHTBOCTPAHOBEIUYECKHX
peanuid.

Ymemo:

— TPUMEHSATh OCHOBHBIE ITPHEMBI IIEPEBO/IA;
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— OCYIIECTBJIATH IHUCHMEHHBIM MEpPEeBOJA €  COONIOJCHMEM HOPM  JIEKCHYECKOM
9KBHUBAJIEHTHOCTH, COOJIIOJICHUEM I'PaMMATHYECKUX, CHHTAKCUYECKUX M CTUIMCTUYECKUX
HOpM;

— 0(pOpMIIATh TEKCT IIEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYIIECTBJISATH IE€PEBOA C COOJIOAEHHUEM HOPM JIEKCHUECKOW SKBHMBAJEHTHOCTH,
COOJIIOJIEHEM TIPaMMaTHUYECKUX, CHHTAKCHMYECKHMX M CTUIMCTUYECKUX HOPM TEKCTa
IepeBo/ia U TEMIIOPAIbHBIX XapAKTEPUCTUK UCXOAHOIO TEKCTA.

Braoemy:

— METOJUKOW TpEennepeBOAYECKOro aHalM3a TEKCTa, CIIOCOOCTBYIOMIEH TOYHOMY
BOCIPUATHIO HCXOJJHOTO BBICKA3bIBAHUS;

— METOJMKOW IOAIOTOBKM K BBINOJIHEHUIO I€peBOJa, BKIIOYas IOUCK HMH(pOpMalUM B
CIIPABOYHOM, CIIELIMAIILHON JIUTEPATyPE U KOMIIBIOTEPHBIX CETAX;

— OCHOBaMH CHCTEMBbI COKPAILEHHOM MepeBOAYECKOM 3al1CH TP BBIIIOJIHEHUU IIEPEBOA;

— OCHOBHOW MHOS3BIYHOM TEPMHUHOJIOTUEH CIIELUAIBHOCTH,

— OCHOBaMH pe(epupoBaHMs U aHHOTUPOBAHUS JINTEPATYPHI 110 CIIEUAIBHOCTH.

Kparkoe cogepkanue JuCHHIVINHBI:

Brenenue. Ilpenmer m posib TepeBOJa B COBpPEMEHHOM oOIiecTBe. Pa3nmuuHbie BUIBI

nepeBoJia. 3alauy U MECTO Kypca B MOATOTOBKE OakajiaBpa TEXHUKH U TEXHOJIOTHH.

Mooynw 1:

1.1. CpaBHeHue mopsiaka CiIOB B aHIVIMHCKOM M pycCKOM npeioxeHusx. Ilepeson mpocroro
MIOBECTBOBATEIBHOTO MPEJIOKEHUST HACTOSIIET0, Oy yIIETo U MPOIIEANIET0 BPEMEHH.
OcoOeHHOCTH TEpeBOAa BOIPOCUTEIbHBIX M OTPULATEIbHBIX NPEAJOKEHUH B Pa3IMUHBIX
BpEMEHaX.
1.2 IlepeBon mpennoxenuir Bo BpemeHax Indefinite, Continuous. Urenue u nepeBoja Mo teme
"Xumus".

Mooy 2.
2.1. IlepeBon mpennoxxeHuit Bo BpemeHax rpymm Perfect, Perfect Continuous (yrBepautenbHbIe,
BOIPOCUTEIIbHBIE U OTpHULaTeNIbHbIe (opMbl). OCOOEHHOCTH YMOTPeOIeHUs] BCIIOMOTaTEIbHBIX
IJ1aroJioB.
2.2 IlepeBon crTpanmarenpHOro 3ajora. TpyaHblE cilydaw IEpeBOAa CTPaJaTENIBHOTO 3allora.
Utenue u nepeBo 1 TeKcToB 10 Teme "Hayka u HayuHbIe METO/bI". AKTHUBU3AIIMS JICKCUKH
IIPOYUTAHHBIX TEKCTOB.
2.3. [IlepeBon mpumaTounbix mpemnoxkenuit. [Ipuaarounsie noanexammwe.lIpunarounsie
ckazyemble.  Ilpumarounsle  ompenenutenbHble.  [Ipugarounele  0OCTOSTENBCTBEHHBIE,
MPUIaTOYHBIE JOTIOJTHUTENbHBIE.
2.4. Tunsl YCIOBHBIX NMPEII0KEHNH, MpaBuiia 1 0COOEHHOCTH UX nepeBofa. [lpakTuka nepeBona
Ha IIpuMepax TeKcToB 0 Xumud, [1.1. Menneneese, Hayke U TEXHOJIOTHH.
2.5. IlepeBon mpeUIOKEHUI ¢ y4ETOM IIpaBHJIa COIVIacOBaHUA BpeMeH. lIpsAmas m xocBeHHas
peub.
2.6. PaznuuHble BapuaHThI IEPEBO/A CYILIECTBUTEIBHOIO B ITPEIIIOKEHUH.
2.7. MonanpHbIE TJarojbl U 0COOCHHOCTH UX MEepeBO/Ia.

Pa3BuTHe HaBbIKOB niepeBoAa 1o TeMe "Hayka 3aBTpaminero qus".
2.8. CnienmanibHast repMuHOjIOTHA 110 Teme "JlabopaTopus".
2.9. Coxkpamienns. OcoOeHHOCTH HMX TepeBoAa. Pa3BuThe HABBIKOB MEPEBOJa Ha TMpUMEpe
TekcToB 1o Teme "JlabopaTopusi, u3MepeHus: B XuMun'".
Monyis 3.
3.1. Henuunsle ¢popMBbI Tarosa.
WNn¢punutuB (HeonpeneneHHas Gopma riarona). Poas "HGUHUTHBA B PEVIOKEHUH U BapUAHThI
[IEPEBO/A HA PYCCKUH sA3bIK. [IpryacTus u repynaui.
3.2. UnduHUTHBHBIE 0OOPOTHI.
O6opoT nononHeHne ¢ MHGUHUTUBOM. BapraHThl epeBosia Ha PyCCKUH SI3BIK.
Tepmunosnorus no reme "CoBpeMeHHbIE TEXHOJIOTHH .
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3.3. O6opot noyiexariee ¢ *HPUHUTUBOM. Pa3innyHble BApHAHTHI IEPEBO/A.
Tepmunosorus o teme "Xumus'".
3.4. [lepeBoa MpUYACTHBIX 0OOPOTOB.
AOconoTHBIN mpuyacTHEI OO0POT U BapUaHTHI IEPEBO/IA.
Pa3BuTHe HaBbIKOB nIepeBoa 1o Teme "Xumus'".
4. O0beM yueOHOM JUCUMIIJIMHBI

Buj yueO6Hoii padoThl B 3ayernbix exuHunax | B akaaem. yacax
O01asi TPYA0EMKOCTb 1M CIUILTTHHbI 4 144
KonTakTHas pabora (KP): 1,8 64,4
[IpaxTuueckue 3austus (I113) 1,8 64,4
CamocrositesibHas padora (CP): 2,2 79,6
Y IIpaskHEHUs: 10 COOTBETCTBYIOIIUM pa3zesiaM 22 796
T CITUTIIMHBI
By ©TOroBOro KOHTPOJIS: 3a4eT 3auer 3auer
Buj yue6Hoii padoThl B 3a4yeTHbIX eMHUIAX B actp. yacax
O01as TPYA0€eMKOCTb TN CIUTIITHHBI 4 108
KonrtakTtHas pabota (KP): 1,8 48,6
[Tpaktuyeckue 3anstus (I13) 1,8 48,6
CamocrositeabHas padora (CP): 2,2 59,4
Ypa)KHEHUS 0 COOTBETCTBYIOIIUM pa3jienam 99
I CITUIUINHEL ' 59,4
By ©TOrOBOro KOHTPOJIS: 3a4eT 3aueT 3auer

AHHOTanus padoyeil NPorpaMMbl AU CUMUIIIMHBI
«®panny3ckuii a361k» (OT/1.B.03)

1. Heab JMCHUIUIMHBI — MPHOOpPETEHHE OOYYaIOMIMMHCSA OOIIeH, KOMMYHUKAaTHBHON U
npodecCHOHATIBPHON  KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTAEIbHBIX dTamax
A3BIKOBOM MOJTOTOBKU MO3BOJISIET HCIOJIb30BaTh MHOCTPaHHBIN A3BIK
IIPAKTUYECKH KaK B npodeccuoHanbHOi  (MPOM3BOACTBEHHOM W HAy4HOM)
NEeSATeNIbHOCTH, TaK W JUIsl 1eseld caMooOpa3oBaHusl.

2. B pe3yabTaTe H3y4YeHHMs IMCHHUILIMHBI 00YUYaIOLIUIiCs 10 NpPOorpaMMe crenHaJIuTeTa
JOJI2KeH:

OOGnagarh cleayouMMI KOMIETEHIUSIMU:

— TOTOBHOCTBIO K CaMOpa3BUTHIO, CaMOpEalM3allu{, HCIOIb30BAaHUIO TBOPYECKOIO
norenimana (OK-7);

— TOTOBHOCTbIO K KOMMYHHMKAallUM B YCTHOW M THCbMEHHON (opMax Ha pYycCKOM H
MHOCTPAHHOM SI3bIKaX ISl pelIeH s 3a1a4 npodeccuonansHoit aestensHoctu (OIIK-7);

— TOTOBHOCTBIO MPEACTABIATh MMOJTYYEHHbBIE B UCCIIEJOBAHUIX PE3YNbTAaThl B BU/IE OTYETOB
U Hay4HbIX NMyOJUKalUi (CTEHJOBBIX JTOKJIAI0B, pedepaToB U cTaTell B MEPUOIUYECKON
HayuHoit eyarn) (I[1K-7).
3namo:

- OCHOBHBIE  CIIOCOOBI COYETAEMOCTH JIEKCHYECKUX  €IMHUIl U  OCHOBHBIC
CJI0BOOOpa30BaTEIbHBIC MOJICIIH;

- pPYCCKHME SKBHMBAJIECHTHl OCHOBHBIX CJOB M BBIPDAKEHUH pedd B Ipoliecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aMO/IEHCTBHUS;

- OCHOBHBIE NPUEMBI U METObI peeprUpOBaHUS U AaHHOTHPOBAHHUS JIUTEPATYPHI;

- MACCUBHYIO M aKTHBHYIO JIEKCHUKY, B TOM 4YHCJI€ OOIIEHAay4YHYIO M CIEHHAJIbHYIO
TEPMUHOJIOTHIO, HEOOXOIUMYIO Il paOOThI Ha/l TUTIOBBIMU TEKCTAMHU;

- npueMsbl paboThl C OPUTUHAIBHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE.

Ymems:
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- paboTaTh C OpUTHHAIBHOM JUTEPATYpOl HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIIOBapeM;

- BECTH TNEPENHCKYy Ha H3y4aeMOM SI3bIKE C IIeNbI0 MEXJIMYHOCTHOTO U
MEXKYJIBTYPHOTO B3aUMOJICHCTBUS;

- BECTH PEUEBYIO JICATEIBHOCTh IMPUMEHUTEIBHO K cdepe ObITOBOM W
npodeccnoHanbHOM KOMMYHHUKAIUH.

Braoemy:

-MHOCTPAHHBIM $3BIKOM Ha YpPOBHE MEXKIWYHOCTHOTO U MEXKYJIbTYPHOI'O OOIICHHUS,
HaBBIKAMH M YMEHHUSIMH pPEUEBOW JEATENbHOCTH TNPUMEHHUTENBHO K cdepe ObIToBOW U
npodeccuoHanbHOM KOMMYHHKAIIMN, OCHOBAMH ITyOJIMYHOM peyun;

- OCHOBaMH pedeprupoBaHMsI 1 aHHOTHUPOBAHUS JINTEPATYPhl HA U3y4aeMOM HHOCTPAaHHOM
A3BIKE.

3. Kparkoe coaep:kanue AU CUHIIUHBI

Beeoenue. Ilpenmer u posib UHOCTPAHHOTO SI3BIKA.

Mooy 1.1.I'pammaTuyeckue TPyIHOCTH U3Y4aeMOro s3bIKa:

1.1 JInunble, npuTsHKaTEIbHBIC U IPOYNE MECTOMMEHUSI.

1.2 TlopsiaoK CJI0B B MPEAIOKEHUU.

Mooy 2.11.YteHne TeMaTH4eCcKuX TeKCTOB:

2.1. BBenenue B CEIUaIbHOCTD

2.2 1.1. MengeneeB

2.3. PXTY um. JI.1. Mennenecena

Mooyns 3.111.IIpakTHKa YCTHOM pedn Mo TeMaMm:

3.1. «I'oBopuM 0 cebe»,

3.2. «B ropoue»,

3.3. «PaiioH, r1ie s )KUBY».

3.4. MoHonoru4eckas pedb 1o TEMe «0 cede».

Mooy 4.1.I'pammaTuyeckue TPyIHOCTH U3Y4aeMOro s3bIKa:

4.1. UnpuHUTHB.

4.2. BunoBpeMeHHbIE ()OPMBI TTIaroJIoB.

Mooyne  5.11.M3yyatomiee 4TeHHE HAy4YHO-TOMYJSIPHBIX TEKCTOB 110 BbIOpaHHOM
CHEHATBHOCTH.

[IpumepHass Tematnka TeKCTOB: «DyHIaMeHTalbHAs XUMHUS U HAyYHBIE METOMAbBI»,
«[TpuknagHas XUMUsl Ha TPOU3BOJICTBEY.

Mooynw 6.111. TIpakTrka yCTHOM peun 1o Teme

6.1. «Cmyoenueckas scuznoy.

6.2. «MI3MepeHus B XUMUYECKOM 1abopaTopun»

Mooy 7.1. 'pammaTiHdecKkre TPYIHOCTH U3y4aeMOro sI3bIKa:

7.1. Ilpnuacrus.

7.2. CocnaratenbHOE HaKJIOHEHUE.

Mooyne 8.11.M3yyaroiiee yreHue TEKCTOB MO Tematuke: «CrenuanbHas 1adopaTtopus»,
«3Mepenus B crienMalibHOM 1abopaTopum.

Mooyne  9.11l.IIpakTka ycTHOH peun mno Ttemam: «CTpaHa M3y4aeMoro s3bIKay,
«ITpoBeneHne 1e0BOM BCTPEUN», «3aKIFOYEHNE KOHTPAKTa.

4. O0beM yueOHOI TUCIUIIHHbI

Bup yueO6Hoii padoThl B 3auerHbIX equHunax | B akaaem. yacax
O0mas TpPyA0eMKOCTb JMCIHIIIHHbI 3 108
KonraktHas pabora (KP): 1,5 54,6
Jlexun 1 36
CamocTosiTesibHas padoTa 15 534
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 0,5 18
By HTOroBOro KOHTPOJIS: 3a4eT ¢ oneHKoH (3) 3a4eT C OI[eHKOH 3a4eT ¢ OLEHKOU
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Bup yueO6Hoii padoThl B 3auerHbIX equHunax | B acrp. yacax
OO01asi TPYA0EMKOCTh THCIUIIIHHBI 3 81
KonTaktHas pabora (KP): 15 40,95
Ulexiiuu 1 27
CamocTosiTejibHas padoTa 15 40,05
[TonroToBKa K KOHTPOJIBHBIM paboTaM 0,5 13,5
Bui1 ©”TOrOBOro KOHTPOJIS: 3a4eT C OleHKO (3) 3a4eT C OLICHKOM 3a4eT C OI[CHKOM

5. TPEBOBAHUA K YCJIOBUSAM PEAJIN3ALIMU ITPOT'PAMMBI CIIEHUAJIMTETA
5.1 TpeGoBaHus K KaApPOBOMY 00ecIiedeHUI0

KanpoBoe obecrieuenne nporpamMMel criequanuTeTa coorBeTcrByeT Tpedoanusm ®I'OC BO
(mepeuncnenue Tpedoanuit 3 PI'OC):

- peanu3aysl MPOTrPaMMBbl  CIEIHATIUTETa OOECIEYMBACTCS PYKOBOIAMIMMU U
HAYYHO-TIEZJArOTHYECKUMHU pAaOOTHUKAMU YHUBEPCUTETA, a TaKXKe JHIAMH, MPHUBICKAEMBIMH K
peanu3alMM I[porpaMMbl CIELUAIWTETa Ha YCIOBHUAX TIPakJaHCKO-IPABOBOIO J0Tr0BOpa,
KBaJTM(HUKAIMA  KOTOPBIX COOTBETCTBYET  KBaIH(PUKAIMOHHBIM XapaKTePUCTHKAM,
YCTAHOBJICHHBIM B EJMHOM KBaTM(pHUKALIMOHHOM CIPABOYHUKE JOJDKHOCTEH PYKOBOIUTENEH,
CHENHMAINCTOB M CHyXammx, pasnen «KBamudukannoHHbIE XapaKTEPUCTUKU JIOJDKHOCTEH
PYKOBOJIUTENEH M CHELUAIUCTOB BBICIIEIO IMPO(ECCHOHAIBHOIO U JIONOJIHUTEIBLHOIO
poheccuoHaIbHOTO 00pa3oBaHU», YTBEPKACHHOM IpPUKa30M MuHucrepcTBa
3paBOOXpaHEHUs M couuanbHOTrO pa3Butusa Poccuiickoit ®enepaunu ot 11.01.2011 Ne 1n
(3apeructpupoan Munuctepctsom FOctunuu Poccuiickoit ®enepaunn 23.03.2011, Ne 20237)
U po(ecCHOHaNBHBIMU CTaHAAPTAMU (TIPH HATUYHMH);

- J0JsT IITaTHBIX HAyYHO-TIEArOTMYECKHMX pPAOOTHUKOB (B TIPUBEACHHBIX K
LIEJI0YMCIICHHBIM 3HAUYEHUSIM CTAaBOK) cocTaBisieT Oosee 70 MpOLEHTOB OT OOIIEro KOJIWYeCTBa
HAY4YHO-TIEJJarOrM4ecKuX pabOTHUKOB YHUBEPCUTETA,;

- J0Js1 HAYYHO-TIEArOTHIECKUX PAOOTHUKOB (B MPUBEACHHBIX K IEIOYUCICHHBIM
3HAYCHUSM CTAaBOK), MMEIOUIMX YYECHYIO CTENeHb W (WJIM) Y4E€HOE 3BaHHE, B OOIIEM YHUCIe
HAY4YHO-TIEJ]AarOTHYECKUX PAOOTHUKOB, PEAIN3YIOIIMX MPOrpaMMy CHEIHMaIUTeTa COCTaBIseT
6osee 60 IPOIIEHTOB;

- 707151 HAy4YHO-TIEZJarOTHYeCKUX PaOOTHUKOB (B MPUBEACHHBIX K IEIOYUCIEHHBIM
3HaYEHUSM CTAaBOK) M3 4YHCIA PYKOBOAWTENEH M pabOTHUKOB OpraHU3alHid, JEATEIbHOCTH
KOTOPBIX CBf3aHa C HAIpaBJIECHHOCTBIO (IPOQHIEM) peaanu3yeMoi MporpaMmbl CHEIUAIUTETa
(uMeroImux cTaxk paboThl B JJaHHOW NMpodeccuoHaNbHOM 00JacTh HE MeHee 5 JieT) B oO0IIeM
yucie pabOTHUKOB, PEATM3YIOLINX MIPOrpaMMy CHEelHaIuTeTa, cocTapisier 6onee 30 MpoOLEHTOB;

5.2 MarepuaJbHO-TEXHHYECKOe o0ecneyeHue

MarepuanbHO-TEXHHUECKass 0a3a  YHHBEPCHUTETa  COOTBETCTBYET  JEHCTBYIOIIUM
OPOTHBONOXAPHBIM TpaBWJIaM W HOpMaM U o0ecrneunBaeT MPOBEAECHUE BCEX BHUJIOB
TUCIUATUTMHAPHOM W MEXIUCHHUIUTMHAPHOW  TOATOTOBKH, MPAKTUYECKOH W HAydHO-
HCCJIEIOBATEIbCKOM paboThl 00yJaromUXCsl, MPEAYCMOTPEHHBIX YIEOHBIM IJIAHOM.

[lepeueHp MaTepuanbHO-TEXHUYECKOTO 0OECHEUeHHUs! BKIIIOYAET: JIEKIIMOHHBIE Y4eOHbIE
aymuropur  (00OpyZOBaHHBIE BHJICONPOCKIIMOHHBIM 00OpyIOBaHMEM Uil TIPE3CHTAIHIA,
CpeACTBaMHU 3BYKOBOCIIPOM3BEJCHMS, SKpAaHOM, U UMEIoIIne BbIXxoa B MHTepHeET), moMeIieHus
JUTSL IPOBEJICHUSI CEMUHAPCKUX U MPAKTUYECKUX 3aHATHH (00opy/oBaHHBIE Y4eOHON MeOenbio),
6ubnuoteky (umeromyro padoune KOMIBIOTEpHBIE MecTa Uil O0ydaroIluXcs MO MporpaMme
CTHENHaINTeTa, OCHAIEHHBIE KOMIBIOTEpAMH C JOCTYNOM K 0a3aM JaHHBIX M BBIXOJIOM B
WutepHer), nabopaTopuM, OCHAIIEHHBIE COBPEMEHHBIM OOOpPYJOBAHUEM JUISl BBITIOJHEHHS
HAYYHO-HMCCIIEJIOBATEIbCKOH  pabOThl, KOMIBIOTEpPHBIE  Kiacchl. [lpm  MCHoibp30BaHWU
AIIEKTPOHHBIX H3JIaHUH YHHUBEPCUTET O0ecleunBaeT KaXJoro oOydaromerocs BO Bpems
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CaMOCTOSITENIbHOW MOJATOTOBKM pabodyMM MECTOM B KOMITBIOTEPHOM KJIaCCe C BBIXOJIOM B
HHTEpHET B COOTBETCTBUH C TPYJOEMKOCTBIO U3YYaeMbIX TUCIUIUINH.

MarepuanbHo-TexHuueckoe obecneuenue OOIl cnenumanurera no CHeUMAIBLHOCTU
04.05.01 ®dynpaMeHTanbHasg U MPUKIAAHAS XUMUSA, CIECHHANIM3ALMUS «XHUMHS MaTepUaIOBy,
BKJIIOYAET:

5.2.1 O6opynoBanue, He0OX0AUMOE B 00pa30BaTeJIbHOM MpoLecce

Cnexrpodporomerpsr LEKI SS1207 (B xommuekte ¢ [1O mns moxxmrouenus k I1K);
u3mepurenu R-L-C E 7-13, E-7-20, nomsipumerpoi-caxapumerpsl CY-5 u CY-4, pH-meTps1 ¢
aBTOMAaTUYeCKOM U pyuHod komneHcanued temrepatypsl WIIJT 301, crumockon CJI-15,
BHCKO3UMETpHI poTarimonHbie Rheotest RV 2.1, cnekrpodoromerp LEKI SS2110UV «Mediora
OY», aBTOMaTHYECKUI aHAIM3aTOp YASIBbHOM MOBepXHOCTH U noprctoctu Gemini VIIt, mpubop
JUIsL ONpeNleieHHusl pa3MepoB U J3era-noreHnuana yactuil Photocor Compact-Z, BUCKO3UMETP
porarmonusiii Brookfield LVDV-II+, xpomatorpad razoBsiii «Xpomarsk-Kpucramn 5000»,
rorrometp JIK-1 ¢ mporpaMMHBIM 0OeCTIEUeHHUEM.

Jlaboparopusie anekTpoHHbIe Bechl: Bechl Citizen Scale CY-223, Becn Citizen Scale CY-
124C, Bechl snekrpoHHbie aHamutudeckue MB-210A, Becet OHAUS V11P15, Bech Citizen
Scale CY-1202, Becer Citizen Scale CY-224. MuKpocCKOIbl OHHOKYJISPHBIE C HU(PPOBOI
kamepoii Levenhuk C310 NG. AxkBaguctumisitopsl J12-10 OMO; mkadsr cymmnsabie [HIC-40-
[13; xuakoctHOM 1UpKysiuoHHBIM Tepmoctar BTI10-1 (+20...+100 oC), Ttepmocrar
xuakoctHoit LOIP LT 124a; BT3-1 (+20...+100 oC); BT5-1 (+20...+100 oC) xuakocTHOU
UUPKYJSITUOHHBIA Tepmoctar, 5 i1, JIB13 (+5...4200 oC) maGopatopHbie 0aHu; UCHAPUTEIN
potanonnsie P-1 JIT, MarHuTHBIE MEIIATIKKU C HATPEBOM.

[Ipy mpoBeAeHMM UCCIENOBaHHWNA OOydYalOUIMECs WMEIOT BO3MOXHOCTh — TaKKe
UCIIONB30BaTh Bce mpuoOopel LleHTpa KouiekTHBHOrO wucnoyib3oBanus PXTY wum. JI.N.
Menneneesa.

5.2.2. YueOHoO-HarJIAAHbIE IOCOOMS:

KommiekTsl makatoB W CIaloB K JIGKIIMOHHBIM KypcaMm, oO0pasibl Haubosee
pacrpoCTpaHEHHBIX MPUPOIHBIX MHUHEPAIOB, IPOCTHIX M CIOKHBIX BEIIECTB, MOJEIH CTPYKTYP
HEOPraHMYECKUX U OPraHUYECKUX COCIUHEHUM.

5.2.3 Komnbrorepbl, HHPOPMANMOHHO-TEJICKOMMYHHKAIIMOHHBIC CeTH, ANNIApPaTHO-
NpOrpaMMHbIe M ay/IMOBU3YaJIbHbIE CPEACTBA:

IlepcoHanbHble KOMIBIOTEPBI, YKOMILIEKTOBaHHbIE mpourpeBarensimu CD u DVD,
OpPUHTEpAaMH M [POTPaMMHBIMH  CpPEACTBAMM, IPOEKTOPHI, 3KpaHbl; AayAUTOPUHU  CO
CTAllMOHAPHBIMHU KOMILIEKCAMH O0TOOpaxKeHHss MH(OPMAIMH C JII000T0 3JEKTPOHHOIO HOCUTEIS;
WEB-kameps!; 1iudpoBble kKamepbl K ONTHYECKUM MHUKPOCKONAaM; KOMHUPOBAJIbHBIE alllaparshl;
JIOKaJIbHAs CETh C BBIXOJOM B MIHTEpHET.

5.2.4 IleyaTHbIe M 3J1eKTPOHHbIE 00pa3oBaTe/ibHbIe H MHGOPMALMOHHbIE pecypcehl:

NHpopManlMoHHO-METOIMYECKHE MaTepuanbl: ydyeOHble MocoOus MO AUCHUILIMHAM
BapHaTUBHOW YacTH MPOrPAMMbl; METOJMYECKHUE PEKOMEHAALNU K MPAKTUYECKUM 3aHSATHSIM;
pa3faTouHbli MaTepual K JIEeKIMOHHBIM KypcaM; OJJIEKTPOHHBIE Y4eOHbIE U3JaHHUS TI0
JTUCIUIIMHAM BapUaTUBHOM YacTH, HAYYHO-TIOMYJIIPHBIE AJIEKTPOHHbBIE U3TaHMUSL.

DOneKkTpoHHbIe 00pa3oBaTelibHBIE pecypchl: KadeapanbHble OHMOIMOTEKH 3JEKTPOHHBIX
U3JIaHUN 10 JUCUUIUIMHAM BapUAaTHBHOM YacTH; 3JIEKTPOHHBIE NPE3eHTALUU K pasjeraam
JEKIIMOHHBIX KYPCOB; Y4eOHO-MEeToAMYecKHe pa3paboTku Kadeap B DICKTPOHHOM BHJIE,
pa3MelleHHble Ha caiiTax kadeap (akyiabTeTa eCTeCTBEHHBIX HayK; CIIPaBOYHBbIE MaTepUaIbl B
MIEYaTHOM M 3JIEKTPOHHOM BHJE 110 CTPOEHHIO M CBOMCTBAM BEILECTB.

5.3 YueGHo-MeTOAMYeCKOE OOecniedeH e

Jlnst peann3alul OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl MOATOTOBKU MO MpOTrpaMme
crienuanuTeTa no HamnpasyieHHIo noarotoBku 04.05.01 dyHnaMeHTanpHas U IPUKIIAIHAS XUMUS,
npopmib «XUMHUS MaTepHaJOB» HCIOJIB3YIOTCS (QOHABl y4yeOHOW, yuyeOHO-METOJUYECKOMH,
Hay4HOH, IEPUOINYECKON HAyYHO-TEXHUYECKOU JINTEPaTypHI.
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NudopmannonHo-oubmmoreynoro unentpa (MBL) PXTY wumm. . WM. Menneneea u
Kadeap, yJacTBYIOIIMX B peanu3anuu nporpammbl. MHGOpMaMOHHO-OMOIUOTEYHBIA ICHTP
PXTY wum. JI. . MenneneeBa obOecrneunBaeT WHOOPMAIMOHHYIO MOAJEPKKY peau3aiun
IpPOrpaMMbl,  COJACHCTBYET  MOJTOTOBKE  BBICOKOKBAIM(UIMPOBAHHBIX  CIIELUATHCTOB,
COBEPILEHCTBOBAHUIO y4eOHOTr0 IMpolecca, HayqYHO-UCCIeI0BaTEeIbCKONH padoThl, CIOCOOCTBYET
pa3BUTHIO MTPOdecCHOHATBHOM KYIbTYPhI OYIYIIEro CreluaaIucTa.

WBL] yHuBepcurera obOecreunBaeT OOYYarOIIMXCS OCHOBHOW Yy4eOHOH, y4eOHO-
METOJMYECKOW M HAyyHOW JIHUTepaTypoi, HeoOXOIMMOW i pealu3ald M KaueCTBEHHOTO
OCBOCHHS 00YYaIOMIMMUCS 110 TPOTrpaMMe CIIEUATUTETa 00pa30BaTEIBLHOIO MpoIlecca 1Mo BCeM
JUCIUIUIMHAM ~ OCHOBHOM  00pa3oBaTenpHOW MporpaMMbl MMOATOTOBKU OakajaBpOB IO
HanpasieHuio noarotoBku 04.05.01 @dynpnameHtanbHas W NPUKIAAHAS XUMHUS, HPOPHIL

«XUMUSA MaTCpHraIoB».

Oo6muit 06sem MmHOTOOTpacieBoro ¢honma MBI va 01.09.2017 cocraBusier 1 696 322 3k3.

@oHa y4ueOHOM U y4yeOHO-METOIUYECKOW JHUTEepaTypbl YKOMIUIEKTOBAH IE€YaTHBIMU
U3JIaHUSAMU U3 pacdeTa He MeHee 50 IK3eMIUIIPOB Ka)XA0ro U3 U3JIaHUI OCHOBHOM JIUTEpaTyphl,
MEPEYUCIICHHON B paboyux MporpaMMax IUCHHMIUIMH (MOAyliel), NMpakTHK, U He MeHee 25
AK3EMIUISIPOB JIOMOJIHUTEIBHOM JIuTepaTyphl Ha 100 oOyuaromuxcsi.

@®oHI JONOJIHUTENBHON JIUTEPATyPHI
CIpaBO4YHO-OUOIMOrpaduueckue,

oduLMaIbHEIE,

3apyOeKHBIC IEPUOTUYECKUE U HH(POPMAIMOHHBIC U3TaHUS.
NudpopmannoHHO-OMOMNOTEUHBI IIEHTP OOECIIEYHBAECT CaMOCTOSITEIbHYIO paboTy

06yqa101u14xc;1 B 4YHUTAJIbHBIX 3ajlax,

BK/IIFOYAa€T IIOMHUMO yqe6H0171 JINTCPATYPhI
CIICHUAJIM3NPOBAHHBIC OTCYCCTBCHHBIC U

NOPEIOCTaBIsAss IIUPOKHUI BBIOOpP JHUTEpPATyphl IO

aKTyaJbHBIM HANpaBJICHUSAM, a TaKkKe 00ecreumBaeT AOCTYH K MpodecCHOHATBHBIM 0a3zam
JAHHBIX, UTHOOPMAIIMOHHBIM, CIIPABOYHBIM U TIOUCKOBBIM CHCTEMAM.
Kaxnp1ii oOyuarommuiicsi obecriedeH CBOOOIHBIM JOCTYIIOM U3 JIF000M TOYKH, B KOTOPOI

UMEETCsl  JOCTyNl K
YHuBepcurera,

cetu HWuTepHer, K
KOTOpast

COACPKUT pPa3jInuHbIC H3JAHUS

ANIEKTPOHHO-OMOIMOTEYHOM
[0 OCHOBHBIM H3y4aeMbIM

cucreme (ObC)

JUCIUIUIMHAM U c(hOpMHpOBaHA MO COTJIACOBAHUIO C MpaBOoOOIafaTesIMU y4eOHON U yueOHO-
METOINYECKOM JIUTEPATYPHI.

Oomee

Jlost

IIOJIHOI'O 151

OIICPaTUBHOT'O

CIpaBOYHO-OMOIMOTpapUUecKoro  u

uH(popmanmoHHoro oocimyxkuBanus B MBI peann3oBaHa TeXHOJOTUS AJIEKTPOHHOM IOCTaBKU

JAOKYMCHTOB.

JIEKTPOHHBbIC HH(OPMAILIHOHHBIE PeCyPChI, HCIIOJb3yeMble B IIponecce 00y4eHus

Ne ONEeKTPOHHBIN

PexBu3uTHI A0TroBOpa (HOMep, JaTa

XapakTepucTuKa

pecypc 3aKJTIOYEHUS, CPOK JICUCTBHS), CChUIKA oubnuoTeyHoro GoHaa,
Ha caiit DbC, cymma fgorosopa, JOCTYT K KOTOPOMY
KOJIMYECTBO KIIFOUYEH MPEJIOCTABIISIETCS] JOTOBOPOM
1 2 3 4

1. 9BC «Jlaaby»

[IpuHaAIEKHOCTH — CTOPOHHSS.
PexBusute norosopa - OO0
«M3parenscTBO «JIaHbY», TOTOBOP
Ne43/14 ot 15.05.2014 1. Ccbiika Ha
caiitr DbC — http://e.lanbook.com
Cymma gorosopa - 35000 p.
KonuuecTBo kiroueit - roctyn ams
Bcex mosib3oBateneit PXTY ¢ moboro
KOMIIBIOTEPA

Pecypc, BkiItouaeT B ce0st Kak
ANIEKTPOHHBIE BEPCUU KHUT
uznarensersa «Jlanp» n
JIPYTUX BEAYIINX
U3JaTeIbCTB yueOHOM
JUTEpaTyphl, TaK U
JJIEKTPOHHBIE BEPCUU
MEePUOJUYECKUX U3IaHUI 110
€CTECTBEHHBIM U
TEXHHUYECKHUM HayKaM.

2. | DnekTpoHHas 6a3a
JTAHHBIX

[IpuHAAIEKHOCTH CTOPOHHSIS-
m3narenbeTBo « Elseviery. JloroBop

B/l « Reaxys» conepxur
nH}OpMaLNoo: - 55 MITH.
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XUMHYECKHX
COEAUHEHHIN U
peakuii «Reaxys»

Ne86 oT 25.11.2015 1. Cchlika Ha
cailiT- www.reaxys.com KosnuectBo
KITFOYEH - TOCTYIT JUTSl BCeX
noas3oBareneid PXTY ¢ moboro
KOMITBIOTEpA.

OpPTaHHYECKHUX,
HEOPTaHUYECKUX U
METAJLIIOOPTraHUIEeCKHX
COCIMHCHMI; - 36 MIIH.
XUMUYECKUX peakiuii; - 500
MJTH. OTyOJINKOBaHHBIX

pe3yabTaToB
AKCIIEPUMEHTOB.
DNEeKTPOHHO - [IpuHaanexHOCTh — COOCTBEHHAs OJEeKTpOHHbIE BEPCUU
OoubnmuoreyHas PXTY um. JI.1. Menneneena Ccbliika y4eOHBIX ¥ HayYHBIX
cucrema UBI] na caiit DBC — http://lib.muctr.ru/ u3ganuii aBTopoB PXTY
PXTY nm. JI.N. Hoctyn miis nonb3oBareneit PXTY ¢
Menneneena (Ha 0000 KOMITBIOTEpA.
6aze AUBC
«Hpbucy)
WNnpopmannons [IpuHaneXHOCTH CTOPOHHSIS. DnexTpoHHas 6ubiIMoTEeKa
0-CIIpaBOYHAas PexBusutel jorosopa — 000 HOPMAaTHBHO-TEXHUYECKUX
cucrema «MHDOPMITPOEKT», noroop Ne nu3nanuii. Conepxut 6onee
«TEXOKCIIEPT» | 165-924/m ot 08.04.2015 r. Ccbuika 40000 HaIMOHATBHBIX
«Hopwmsl, Ha caiitr ObC — crangaproB u ap. HT/]
[paBHJIa, http://reforma.kodeks.ru/reforma/
CTaHJaPThHI CymmMma noroBopa - 284988 p.
Poccuny» KonuuecTBo KiIt04e - TOKaIbHbIN
JocTyn ¢ KoMnbrorepos MBI
DJIeKTpOHHAas IIprHamIE)KHOCTH — CTOPOHHSAS B OB/] noctynHbl
oubnmmorexa PexBusutel norosopa — PI'b, norosop 3JIEKTPOHHBIE BEPCUU
JccepTaui Ne 095/04/0122 ot 30.03.2015 1. nuccepranuii Poccuiickoit 99
Ccpuika Ha caiit 9bC — (ObM) N'ocynapcrBenHoi
http://diss.rsl.ru/ Cymma norosopa - 6ubmmorexu: ¢ 1998 rona —
99710-00 KommuectBo xmroueit — 10 0 CHETIHATBHOCTSIM:
(JIOKaNBHBIN 1OCTYII C KOMITBIOTEPOB "JKOHOMHYECKHE HAYKH ",
UBLI). "FOpuanueckue Hayku'",
"Ilenarornueckue Hayku" u
"Tlcuxonoruyeckue Hayku'";
¢ 2004 rozna - o BceM
CHELHATILHOCTSIM, KpOME
MEIULMHBI ¥ (papmanuu; ¢
2007 roga - mo BceM
CIELUANBHOCTSM, BKJIIOYast
paboTHI IO METUIIMHE U
dbapmanun.
OneKTpoHHas IIpuHauIeKHOCTD — CTOPOHHSA PedepaTuBHblii xypHa
BepcuUs PexBusutel norosopa — OO0 «HTHU- (PK) "Xumus", myoaukyer
PedeparusHoro KOMITAKT», norosop Ne 399 or pedepatbl, aHHOTALIUH,
KypHasa 09.01.2015 r. Cymma norosopa - 206 oubnuorpaduyeckue
«XUMUSA» va CD 736 p. KonuuecTBo Kitouen - ONUCAaHMS KHUT U CTaTe U3
JIOKQJIBHBIHN TOCTYI C KOMIIBIOTEPOB KYPHAJIOB U COOPHHUKOB,
UBII. MaTepUAIOB HAyYHBIX
KOH(epeHIun
bJI BUHUTU [IprHa IeXKHOCTD CTOPOHHSS baza nanneix (b1) BUHUTU
PAH

PexBusutel norosopa — PI'bYH

BUHUTU, noroop Ne 10/IV ot

PAH - xkpynneiimas B

Poccum 110 ecTecTBEHHBIM,
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18.02.2015 r. Ccblika Ha caiT -
http://www2.viniti.ru/ Cymma
norosopa - 20 000 p. KonuuectBo
KJIFOYEH - JOCTYII K PECYPCY
JIOKaJIbHBIH, 0OecreunBaeTCs
COTPpYAHUKAMHU
WBI http://www?2.viniti.ru/index.php?
optio
n=com_content&task=view&id=236&
xmf= p&Iltemid=101

TOYHBIM U TEXHHYECKHUM
Haykam. O6mmii o6vem B/ -
Oomee 28 MJIH. IOKYMEHTOB.
B/ popmupyercs mmo
MaTepHuaiaM IMepuogNICCKUX
U3JIaHUH, KHAT, PUPMEHHBIX
W3JIaHU, MaTepUajIoB
KOH(epeHIIHiA, Te3UCOB,
MaTEHTOB, HOPMATUBHBIX
JIOKYMEHTOB,
JICTTOHMPOBAHHBIX HAYYHBIX
pabor, 30 % KOTOpbIX
COCTAaBJISIFOT POCCUHCKHUE
HCTOYHUKU

8. 9bC «Hayuno- [IpuHagIeKHOCTH — CTOPOHHSIS. DJIEKTPOHHBIE U3/IAHUS,
JJIEKTPOHHAS PekBusutel norosopa — 000 3JIEKTPOHHBIE BEPCUU
ounoInoreka «PYHDb», noroBop Ne SU-20- MEPUOUYECKUX WITH
eLibrary.ru» 11/2014-2 ot 11.12.2014 r. Cchlika Ha | HEMEPUOANYCCKHUX M3IaHUM

caiit — http://elibrary.ru Cymma
norosopa -751230-40 p. Komugectso
KITFOUEH - JOCTYI JUIs MOJIb30BaTeNnei
PXTY no ip-agpecam HeorpaHUYEH
9. | Royal Society of [IpuHaIEKHOCTH CTOPOHHSS Pecypcel nu3narenbcTBa,
Chemistry PexBusuter norosopa — HIT PUHAIISKAIIETO
Journals «HBUKOH, norosop Ne 17-3.1-14/15 Koponesckomy
o1 02.12.2014 r., Ccbuika Ha caiiT — XUMHUYECKOMY OOLIECTBY
http://www.rsc.org Cymma 1oroBopa - (BenmukoOpurtanus).
178 284 p. KonuvectBo kiroyeit -
noctyn st nosb3osarenet PXTY no
Ip-ajpecaM HEOTpaHHUCH.
10.| Nature - HayuHbIit IIpuHaIeKHOCTE CTOPOHHSAS MynbTUAMCHUIUTAHAPHBIA
PexBusutel norosopa — HII XKypHaJ1, o01aaroui
HOHMKOH, 100 xxypnan Nature CaMbIM BBICOKMM B MUPE
Publishing Group ['ocynapcTBeHHBIIM WHJIEKCOM LUTHUPOBAHUA.
KOHTpAakT Ne 14.596.11.0002 ot 25
depans 2014 r. Ccbuika Ha calT —
http://www.nature.com/nature/index.ht
ml KonudecTBo Kiroueit - 1oCTyIn Jyist
nonbk3oBareneit PXTY no ip-agpecam
HEOrpaHHYEH.
11. Wiley [TpuHaAIEKHOCTD CTOPOHHSIS Pecypc conepxut 6osee
PexBusutsel norosopa — GI'YII 1300 »xypHasIoB MO BCEM
«BHemHeskoHOMHUYECKOE 00J1acTsIM 3HaHUH, B TOM
o0bennHeHne «AkaneMuaropr PAH», ymcine 6omnee 300 no
norosop Ne AUT 14-3-298/19-3.1- TEXHUYECKUM U
14/15 ot 27.11.2014 1. €CTECTBEHHBIM HAayKaM.
http://www.informaworld.com Cymma
norosopa - 300707 py6. KonmaectBo
KJIFOYEH - JOCTYII JUIS ITOJIb30BaTENeH
PXTY mno ip-anpecam.
12. Springer [IpuHagIeXxHOCTh CTOPOHHSS ONEKTPOHHBIE HAyYHBIE

PexBusutel norosopa — HII

WH(POPMAITMOHHBIE PECYPCHI
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HBUKOH, morosop Ne 18-3.1-14/15
ot 02.12.2014 r. Ccplika Ha CalT —
http://link.springer.com/ Cymma
norosopa - 521146 p. KonnuectBo
KJIFOYEH - JOCTYII JIJIsl ITOJIb30BaTeeh
PXTY no ip-agpecam

W3/1aTenbCcTBa Springer

13. Scopus [IpuHaIEKHOCTH CTOPOHHSS MynpTuAMCIUILTHHAPHAS
PexBusutsel norosopa — ['TIHTD, pedepaTtuBHas u
noroBop « 2/bI1/41 ot 01.12.2014r. HayKOMeTpH4IecKas 0a3a
Ccpuika Ha caiT — JTAHHBIX U3/1aTeTbCTBA
http://www.scopus.com KonuaectBo ELSEVIER
KJIFOYEH - JOCTYII JJIS ITOJIb30BaTENeh
PXTY mo ip-anpecam HeorpaHUYEH
14. Pecypcol [IpuHamJIeKHOCTH CTOPOHHSIS OTKpBIT AOCTYM K pecypcam:
MEXTyHApOIHOM PexBusuter norosopa — ['TIHTD, WEB of SCIENCE -
KOMITaHUU norosop « 1/BI1/41 or 01.11.2014r. pedeparuBHas U

Thomson Reuters
Ha uiathopme
Web of
Knowledge

CchllKka Ha CalT —
http://webofknowledge.com
KonuuecTBo kiroueit - octyn ams
nonb3oBareneit PXTY mo ip-agpecam
HEOTpaHUYEH

HayKoMeTpHuueckas 0aza
nagueix. MEDLINE -
pedepaTuBHas 6a3a TaHHBIX
o meauiuae. Journal
Citation Reports — cBenenus
0 IUTUPYEMOCTH KYPHAIIOB

15.

Science —
Hay4HBIN KypHaJ
(s;mexTpoHHas
BEpCHUsl HAYYHOU
0a3bl JaHHBIX
SCIENCE
ONLINESCIENC
E NOW)
koMmanuu The
American
Accociation for
Advancement of
Science

[IpuHanJIe)XKHOCTH CTOPOHHSIS
PexBusutel norosopa — HII
HSUKOH, I'ocynapcTBeHHbII
KOHTpakT Ne 14.596.11.0002 ot
25.02.2014 r. CcpUika Ha calT —
www.science.com KomauuectBo
KJIFOYEH - JOCTYII JUIS [TOJIb30BaTeIen
PXTY mno ip-agpecaMm HeorpaHUYEH.

Science — ouH U3 caMbIX
ABTOPUTETHBIX
aMEPUKAHCKUX HAY4HO-
HOMYJISIPHBIX JKYPHAJIOB.
HoBocTH HayKu U TEXHUKH,
MEePEIOBBIC TEXHOJIOTHH,
JOCTHKEHHSI porpecca,
00CyXJIeHHE aKTyalbHBIX
po0iieM U MHOTO€ Jpyroe

16.

CnpaBouHo-
IIpaBOBasi CUCTEMA
«"apanT»

[TpuHAIIEKHOCTH CTOPOHHSIS.
PexBu3utsl forosopa- Ne76-793/2013
o1 25.12.2013 r. Ccbuika Ha callT —
http://www.garant.ru/ Cymma
norosopa - 397027-20 KonmuecTro
KJIFOYEH - JOCTYII JUIS [TOJIb30BaTeIen
PXTY mno ip-anpecam.

I'apant — cnpaBo4HO-
IIPaBOBasl CUCTEMA T10
3aKOHOJATEIbCTBY
Poccuiickoit ®enepanuun

17.

American
Chemical Society

[IpuHagIeXHOCTh CTOPOHHSS
PexBusutel norosopa — HII
HOUKOH, I'ocynapcTBeHHBIH
koHTpakT Ne 14.596. 11.0002 ot 25
despains 2014 r. Cepuika Ha calT —
http://pubs.acs.org/ . KonmnuectBo
KJIFOYEH - JOCTYII JUIS [TOJIb30BaTeIeh
PXTY mno ip-anpecam HeorpaHUYEH

Komnnekuus xypHaioB no
XUMHH 1 XUMHAYECKOMN
texHoJiornu Core +
H3aTeabscTBa American
Chemical Society

18.

AMepHUKaHCKUN
UHCTUTYT QU3UKH

IIpuHaIeKHOCTD CTOPOHHSS
PexBusutel norosopa — HII

Komekuus xypHanos 1o
TEXHUYECKUM U
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(AIP) HB3UKOH, I'ocymapcTBeHHBIIH €CTECTBECHHBIM HayKam

koHTpakT Ne 14.596.11.0002 ot W37aTENbCTBA
25.02.2014 r. Ccpuika Ha caT- AMEPUKaHCKOTO UHCTUTYTA
http://scitation.aip.org KonnyectBo ¢uzuku (AIP)

KJIFOYEH - JOCTYII JIJIsl ITOJIb30BaTeeh
PXTY no ip-agpecam HEOTrpaHUYEH.

5.4 KoHTpo/b KayecTBa 0CBOCHHS IPOrpaMMbl cienuaanTera. OneHo4YHble cpeacTBa

KoHTponb KadecTBa OCBOEHMsI MPOrpaMMbl CHEMAIMTETa BKIKOYAaeT B ceOs TeKyIui
KOHTPOJIb yCIIEBAEMOCTH, IIPOMEXKYTOUHYIO M UTOrOBYIO (TOCYJapCTBEHHYI0 MTOTOBYIO)
aTTeCTalMI0 00YUYaIOIIUXCSL.

Tekymmii KOHTPOJb YCIIEBAEMOCTH OOECHEUMBACT OIICHWBAHUE XOJa OCBOCHHS
JUCLHMIUIMH M TPOXOXAEHUS IpPAaKTHK, IPOMEXYTOUYHas arrecTalus oOydaoommxes —
OLICHUBAHHE MPOMEXKYTOYHBIX W OKOHYATEIBbHBIX PE3ylIbTaTOB OOYYECHHS IO JUCIHILIMHAM,
IPOXOXKJICHUS IPAKTUK, BBIIIOJHEHHS HAyYHbBIX UCCIIEI0BAHUM.

[lepeueHb OLIEHOYHBIX CPEJICTB BKIIIOYAIOT: KOHTPOJIbHBIE BOIIPOCHI U TUIIOBBIE 3aJaHUS
JUIS IPAKTHYECKUX 3aHATUH, KOHTPOJIbHBIX padoT, 3a4€TOB U SK3aMEHOB, IPUMEPHYIO TEMATHKY
pedepaToB, KypcOBBIX pa0OT; WHBIE (OPMBI KOHTPOJIS, ITO3BOJISIONINE OIICHUTH CTEICHb
c(OpMHPOBAHHOCTU KoMIeETeHIU oOy4aromuxcs. OLieHOYHBbIE CPEJCTBAa MpEACTaBIEHbl B
paboymx mporpaMMax JUCLUIUIKH.

I'ocynapcTBeHHass HMTOroBas arTecTalus OO0ydarollerocs sBIseTcs O00A3aTeNbHOW U
OCYLIECTBJIICTCS  IOCJI€ OCBOEHHUS IPOrpaMMBbl  CIIEUAIUTETa B IOJHOM OOBeMe.
['ocymapcTBeHHass MTOroBas aTTeCTalMsl BKJIIOYAeT MOATOTOBKY U 3alllUTy BBITYCKHOH
KBaJIM()UKALIMOHHOM paboThl.

6. PaGouune mporpaMMbl AU CUHUILINH
Pabouue nporpammbl JUCHMIUINH (TIEPEUUCICHUE JUCIUILIMH U3 y4EOHOrO IU1aHa):

Heoprannueckas xumus
WMHOCTpaHHBIN A3BIK
Hcropus
Maremaruka
HNudpopmaruka
YcronunBoe pa3BuTHe
Conmonorus
®dusnka
AHanuTHueckas XUMHs
. Oprannueckasi XuMus
. @unocodus
. BruncnurensHbple METOIbI B XUMUU
. Kpucramnoxumus
. KBantoBas xumust
. Pusnyeckas XuMus
. du3nyecKue METOAbl UCCIeA0BaHUS
. IcTopus 1 METOI0JIOTHSI XUMUH
. BeIcOKOMOIIEK Y IsIpHbIE COEAMHEHUS
. CoBpeMeHHasi XUMHUS M XUMHYecKasi 0€3011acCHOCTh
. Ctpoenue BemnecTra
. XuMu4eckasi TEXHOJIOTUs
. XUMHY€ECKHE OCHOBBI OMOJIOTMUECKUX MPOIIECCOB
. Konnounnnas xumus

CoNoR~WDNE

NNNNNRPRPRRRPRRRRERRE
WNPFPOWOWONOUTNWNEREO
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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.
63.

OKOHOMUKA

be3onacHOCTh )KU3HEAECATENBHOCTH

dusnyeckas KyJapTypa U CIIOpPT

OO6mas ¢puzndeckas XuMus

Jluneiinas anredpa JUIst XUMHUKOB

CounanbHO-TIOJIMTAYECKAs. UCTOPUS JJIsI XUMUKOB

Teopus BEposATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA B XUMHUH

Teopus rpyni B XuMHuu

WubopMalinoHHbIE TEXHOJIIOTUN B HAYYHOU JESATEIILHOCTH CIICIIUATHCTOB-XHMHUKOB
XuMHuueckass KHHETHKa

OCHOBBI KaTajanu3a XUMUYECKUX PEaKIIU

W30panHble ri1aBbl HAYK O MaTepuaniax

[Icuxonorus ajst XUMUKOB

[IpaBoBeneHNE B IPUMEHEHUH K XUMHYECKUM IIPOU3BOICTBAM

DNEKTUBHBIE KYypPCHI IO (PU3UUECKON KYJIBTYpe U CIIOPTY

Posb TMYHOCTH B UCTOPUU TSI XUMHUKOB

Pycckuit 3bIK M KyJIbTypa pedu Il XUMUKOB

Peakuu u MeTo/1bl OpraHU4ecKOil XUMHH

MonekyapHbIid TU3aliH B MaTEPUATIOBEICHUN

CoBpeMeHHbIE METO/1bl TOJIYYEHUS U UCCIIEI0BAHNS HEOPTaHUYECKUX MaTePUATIOB
CoBpeMeHHbIE BEIYUCIUTEIBHBIE METOIBI ITIs1 PEIICHHS] XUMHUYECKUX 3a/1a4
[InaHupoBaHME MHOTOCTYIIEHYATOI'O CUHTE3a HOBBIX MaTEPHAJIOB

CrenuanbHbIi OPraHUYECKU CHHTE3 B MaTEPUAIOBEICHUN

XUMHS TETEPOLUKINYECKUX COCTUHEHUI

Mertatoopranuveckasi XuMus

XuMHUYECcKasi TOKCUKOJIOTUs

CuHTE3 HOBBIX MAaTE€PUATIOB HA OCHOBE IIUKIMYECKUX OPTaHUYECKUX COCIMHEHUM
Kiacrepsl 1 311eMeHTOpraHu4ecKrue COeIMHEHUS

MonexysipHOe MOJEINPOBAHNE HOBBIX MAaTE€pPUAJIOB

Opranudeckue U THOPUAHBIE MaTEPHAIIBI IS STIEKTPOHUKH, (DOTOHUKH U CUCTEM
npeoOpa3oBaHus U 3arlacaHus SHEPTUN

Crepeoxumust

[IpakTHka Mo MOTyYEHUIO MEPBUUHBIX MPOGECCHOHATBHBIX YMEHHUI 1 HABBIKOB, B TOM
YKCJI€ IEPBUYHBIX YMEHUU U HABBIKOB B HAYYHO-HUCCIIEIOBATEIBCKON AEATENBHOCTH
ITemarornyeckas mpakTHUKa

TexHomornueckasi NpakTUKa

[IpennumioMHas npakTuka

Hayunas uccnegoBarenbckas paboTa

I'ocynapcTBeHHast HTOroBas arTecTalus

['paxxnaHckas 3aniUTa B UYpe3BbIUYAMHBIX CUTYALUAX

IlepeBoa HAYYHO-TEXHUYECKOM JIUTEPATYPHI

DpaHIy3CKUN A3BIK

Bxomsamux B OOII mo cnenunanibHOCTH «04.05.01 dyHmameHTanbHas U NPUKIAIHAS XUMHUS,
crienyanu3anus «XuUMHS MaTEpUajoB», BBINOJHEHBI B BUIAE OTACIbHBIX JOKYMEHTOB,
SIBJISIFOIINXCST HEOTHhEMIIEMON YacThio JanHoit OOII.

7. OuleHO4YHbIEe MaTepHAIbI

OI_ICHOLIHBIC MaTCpUuaJibl IO JUCHUTIIIMHAM (nepeqncneHI/Ie JUCIHUIIINH U3 y‘-ICGHOl"O nnaHa):

64.

HCOpF AHNYCCKasaA XUMHUA
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65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.

107.
108.
109.
110.
111.
112.
113.
114.
115.

WNHOCTpaHHBIN A3BIK

Ucrtopus

Maremaruka

NudopmaTtuka

YceronuuBoe pa3BuTue

Conmoinorus

®dusuka

AHaIMTHYECKAs] XUMHUS

Opranuueckasi XUMHs

dunocodus

BrruucnurenbHbie METOABI B XUMUU

Kpucramnoxumus

KBanToBas xumust

®dusnueckas XUMUs

®u3nyecKue METObI UCCIIEJOBAHUS

Hcropust 1 METO0JIOTUST XUMUH

BoicokoMonekynsipHble COEJUHEHUS

CoBpemMeHHast XUMUSL M XUMU4eckasi 0e30MacHOCTh

Crpoenue BelecTna

XuMHU4uecKasi TEXHOJIOTUs

XVMHYECKHE OCHOBBI OMOJIOTUYECKUX MTPOLIECCOB

Konnounnas xumus

DKOHOMHKA

be3onacHOCTb )KU3HEACATEIBHOCTH

®uznyeckas KyJbTypa U CIIOPT

Ob6mmas ¢pusznueckas XUMH

Jluneiinas anredpa Uit XHMHUKOB

CounanbHO-TIOJIMTUYECKAS. UCTOPUS JJIsI XUMUKOB

Teopus BeposiTHOCTEN U MaTeMaTU4eCKasi CTAaTUCTUKA B XUMUU
Teopus rpynmn B XUMHH

WHpopMalinoHHbIE TEXHOJIOTUH B HAYYHOU JIESTEIbHOCTH CIIEUAINCTOB-XUMHUKOB
XuMHuueckas KHHETHKa

OcHOBBI KaTanM3a XUMUYECKUX peaKkuil

W30panHbIe TIaBbl HAYK O MaTepuaniax

[Icuxomnorus nias XUMHUKOB

[IpaBoBeneHNE B IPUMEHEHUH K XMMUYECKUM MTPOU3BOACTBAM
DneKTUBHBIE KYpChl IO (PU3NUECKON KYJIbTYpE U CIOPTY

Posap mMuHOCTH B UCTOpUU 1U1sI XUMHUKOB

Pycckuii s13bIK U KyJlbTypa peds Il XMMUKOB

Peakuuu u MeTo1bl OpraHU4ecKoil XUMHUH

MonexyJIapHBIN AU3aliH B MaTepUaioBeIeHUN

CoBpeMEHHBIE METOBI TIOJYUEHUS U UCCIEA0BAaHNs HEOPraHMUECKUX
MaTepuasoB

CoBpeMeHHbIE BEIUUCIUTEIbHBIE METOIBI JIJISl PEILICHUS] XUMUUECKHUX 3a/1a4
[1nanrpoBaHNe MHOTOCTYIIEHYATOIO CHHTE3a HOBBIX MaTE€pPHAaIOB
CrnennanbHbli OpPraHUYECKU CUHTE3 B MaTEPUAIOBEICHUN
XUMUA TeTePOIUKINYECKUX COSTUHEHUI
Meramiooprannyeckast XuMHst

XuMuyeckasi TOKCUKOJIOTUs

CuHTE3 HOBBIX MaTepUaJIOB HA OCHOBE LIMKJIMUECKUX OPTaHUYECKUX COEINHEHUI
KrnacTepsb! 1 31eMeHTOpraHn4ecKre CoeIMHEeHUs
MounekynsipHOe MOAEIUPOBAHNE HOBBIX MaTEPHAJIOB
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116.

npeoOpa30BaHus U 3allaCaHusl YHEPTUU
117.
118.

TOM YHCJIC ICPBUYHBIX YMCHI/Ifl 1 HAaBBIKOB B Hay‘-IHO-HCCJIeIIOBaTeJIBCKOfI ACATCIIbHOCTHU
119.
120.
121.
122.
123.
124.
125.
126.

Oprannyeckne U THOPUAHBIC MAaTEPHAIIBI IS JICKTPOHUKH, (POTOHUKH U CHCTEM

Crepeoxumusi

[IpakTuka 1o MoJiy4eHuo MepBUYHbBIX MPO(ecCHOHATBHBIX YMEHUN U HABBIKOB, B

[legarornyeckas npakTHKa

TexHonmornueckas NpakTUKa

[IpenaumnuiomHas npakTuka

Hayunas uccnenoBatenbckas pabota
I'ocynapcTBeHHass UTOroBask aTTeCTalUs
I'parknanckas 3amuTa B Ype3BbIYAWHBIX CUTYaLUsIX
IlepeBoa HAYYHO-TEXHUYECKOM JIUTEPATYPHI
@paHLY3CKHI S3bIK

Bxomsamux B OOIIl mo cnenunanbHOCTH «04.05.01 dyHnameHTanbHas U OPUKIAIHAS XUMUS»,

cricnyajin3anus

SIBIIAIONINXCS HEOTheMIeMOH yacTbio manHou OOIL.

MeTtoauueckue MaTCpHrabl 110 AUCHUIIIIMHAM (nepequL JUCHUIIIIMH U3 yqe6Horo l'IJ'IaHa)Z

127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.

8. MeToauyeckne MAaTEPHAJIBI MO TUCIHILIMHAM

Heopranunueckas xumus

WNHOCTpaHHBIN S3bIK

Hcropus

Maremaruka

HNudopmartuka

YcerounBoe pa3BuTHE

Couuoiiorus

®dusuka

AHanuTHuecKas XuMus

Oprannueckasi XUMUs

dunocodus

BoruncnuTenbHble METOIBI B XUMUU
Kpucrannoxumus

KBantoBas xumust

dusnyeckas XUMHU

duznyeckue METOAbl UCCIIEIOBAHUS

Hcropus m METO0I0TUS XUMUN
BricokoMoneKysipHbIe COSMHEHUS
CoBpeMeHHass XMMHUS M XUMHYecKasi 6€3011acHOCTh
CrtpoeHue BelecTBa

XuMHYeckasi TEXHOJIOTHs

XUMUYECKHE OCHOBBI OMOJIOTMYECKHUX MPOLIECCOB
Komnonnnas xumus

OKOHOMHKA

be3onacHOCTb KU3HEAEATENBHOCTH

duznyeckas KyapTypa U CIIOpT

OOmas puznueckast XUMHS

Jluneiinas anredpa i XUMHUKOB
ConunabHO-NIOJIUTUYECKAS! UCTOPHS 111 XUMUKOB
Teopus BeposiTHOCTEN U MaTeMaTH4eCKasi CTATUCTUKA B XUMHH
Teopus rpynm B XumMuu

«XUMUS MaTCcpuaJioB», BBIIOJHCHBI B BHAC OTACIBHBIX ITOKYMCHTOB,
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158.

XUMHUKOB
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.

MaTepUasoB
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.

peoOpa3oBaHus U 3arlacaHusl SHEPIUU
180.
181.

TOM YHCJIE IEPBUYHBIX YMEHHUI U HABBIKOB B HAYYHO-UCCIIEIOBATEIBCKOM 1€ATEeTbHOCTH
182.
183.
184.
185.
186.
187.
188.
189.

WudopmanroHHbIe TEXHOJIOTUN B HAYYHOH JIEATEIIbHOCTH CIIEUAIMCTOB-

XuMHueckass KHHETUKA

OCHOBBI KaTann3a XUMUYECKUX PEAKIUN

W36panHbie TIaBbl HAYK O MaTepraiax

[Icuxonorus s XMuMUKOB

[IpaBoBeeHrE B IPUMEHEHUH K XUMHUYECKUM MTPOU3BOACTBAM
DneKTUBHBIE KYypChl IO (pU3NUECKON KyJIbType U CIOPTY

Poap 1MYHOCTH B UCTOPUU TSI XUMUKOB

Pycckuil s13bIK 1 KynbTypa peuu il XMMUKOB

Peakuun u MeTonbl OpraHu4eCcKON XUMUHU

MonekynsapHbli [U3aiiH B MaTEPUATIOBEICHUHI

CoBpeMeHHbIE METO/IbI TIOJYUEHUS U UCCIIE0BaHUSI HEOPTaHUUECKUX

CoBpeMeHHbIE BEIYUCIUTEIbHBIE METOIBI JIJISl PEILICHUS] XUMUUECKHUX 3a/1a4
[InaHupoBaHuE MHOTOCTYIIEHUYATOIO CHHTE3a HOBBIX MaTEpPHUAJIOB

CrennaibHbIA OPraHUYECKUM CUHTE3 B MaTEPHAIOBEICHUN

XUMUA reTepOIUKINYECKUX COSTUHEHUIH

Meraiutoopranyeckast XumMus

Xumudeckass TOKCHKOJIOTHS

CuHTE3 HOBBIX MAaTEpPHAIIOB HA OCHOBE ITUKJIMYECKUX OPTraHUYECKUX COCTMHEHUM
KnacTepsl v 351eMEHTOpPraHM4eCKUE COCTUHEHUS

MonekynsspHOe MOJEIMPOBAHUE HOBBIX MaTEPUAIOB

Oprannueckue ¥ THOPUAHBIC MaTEPHAIBI JJIS SJICKTPOHUKH, (DOTOHUKH U CUCTEM

Crepeoxumust
[TpakTHka 1o MoJIy4eHUI0 MIePBUIHBIX MPO(ecCHOHATLHBIX YMEHUN U HABBIKOB, B

[lemarornyeckas mpakTUKa

TexHoornyeckas npakTuKa

[IpennuniomHas npakTuka

Hayunas uccnenoBatenbckas pabota
I'ocynapcTBeHHas HTOroBast arrecTalus
I'paxnaHckast 3a1MTa B YpE3BBIYANHBIX CUTYALUAX
IIepeBoa HAYYHO-TEXHUYECKON JTUTEPATYPHI
OpaHIy3CKUH A3BIK

Bxomsmmx B OOII no cnermumanpHOocTH «04.05.01 dyHmaMmeHTalbHAs W MPUKIATHAS XUMUS,
creuuanu3anus «XUMHsS MarepuanoBy, BBINOJHEHbl B BHJE€ OTIEIbHBIX JOKYMEHTOB,
SIBIITIONINXCS HEOTheMIIEMON yacThro nanHon OOIN.
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MWHWUCTEPCTBO OEPA30BAHNA 1 HAYKN POCCHUIICKOI ®ELQEPALIMN

Poccuilcknit XuMmnko-TexHonornyecknii yHueepcutet umenn .. Mengeneeea
MHCTUTYT Xumun 1 npobnem yCToMYMBOro passuTuA

ITaaw oootpen Yuensin cosemon 5134 PAEOLI H H YLI E E-H bl FI HHAH Ho. pexmopa

Hpomorot e T om 31052015
no nporpaMMe cneydanuTeTa

04.05.01

no ofpasoeaTensHOR NporpamMme Beicluers oBpasoBaHnA — nporpamMme cneunanvTera PyHoamedTansHaA W NpUENS4HAR XMMIUA
cneuranuaauns "XuMuA Martepuancos”

Naghedpa: Bhiciumil XuMUYEckUi konnems: PAH
PERYNBMEM. MM¥P

|.'{E'a-nu¢lurcs-.:.:un: Xumui. Mpenodasament XumMuy Mod Hawans nodzomosky (Mo yHeSHOMY MTEHY, 2018
YuebHeil aod 2018-20149
Popma obywenur: Ounas OfpazosamensHoil cmandapm (@MOC) M2 1174 o7 12.09.2016

Cpow nonywerus obpazosanus: 5n

CCHOSAOU Budsl NoohecCUoHENsHoU JERMENsHOCTIY COLTACOBAHO
+ HayHO-WOCNEROES T enkOesR
+ HaNHO-TIPOMEEOMCT BEHHIR MNpoperTop no ¥P ’ / _/ @Qunamoe C.H./
MpopekTop no ¥YMP /Apmcros B.M,

HaqansHue ¥y Maxapos H.A.,

OupexTop MNYP Tapacosa H.11.

PykoBoanTenb BXK PAH T s il Tpasetb B.@.
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MnaHCeoa Y4ebHbl nnaH cneunanuteta '04.05.01_2018_Xumus matepuanos_Hosbln KYT.plx', kog cneunansHoctn 04.05.01, ron Havana noarotosku 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 14 504 504 360.8 | 360.8 72 71.2 7 7

+ 51.5.02 MHOCTpaHHBbIii si3bIK 4 123 12 12 432 432 217 217 179.4 35.6 2 3 3 4

+ 51.5.03 WcTopus 1 2 2 72 72 54.2 54.2 17.8 2

+ 51.6.04 MaTemaTuka 24 13 15 15 540 540 289.2 | 289.2 | 179.6 | 71.2 3 5 3 4

+ b1.6.05 MHdopmaTuka 2 1 7 7 252 252 90.6 90.6 | 125.8 | 35.6 2 5

+ 51.6.06 YcToitunsoe passutie 12 5 5 180 180 72.4 724 | 107.6 2 3

+ 51.6.07 Coumonorus 1 2 2 72 72 36.2 36.2 35.8 2

+ 51.5.08 dusmka 4 123 16 16 576 576 253 253 2874 | 35.6 3 5 4 4

+ 51.5.09 AHanmTNyeckas Xmmms 3 5 5 180 180 126.4 | 126.4 17.6 36 5

+ b1.6.10 OpraHuyeckas xumus 3 56 4 6 18 18 648 648 361 361 251 36 5 ) 4 4

+ b1.b.11 ®unocodus 6 5 7 7 252 252 72.6 72.6 | 1438 | 35.6 4 3

+ b1.6.12 BbluncnuTenbHbIE METOALI B XUMUK 5 4 5 5 180 180 72.6 72.6 71.8 35.6 2 3

+ b1.5.13 Kpucrannoxumus 5 5 5 180 180 54.4 54.4 90 35.6 5

+ b1.6.14 KeaHTOBas xumus 5 6 7 7 252 252 108.6 | 108.6 | 107.8 | 35.6 4 3

+ b1.6.15 dusnyeckas xumms 6 5 8 8 288 288 144.6 | 144.6 | 107.8 35.6 4 4

+ b1.6.16 dusnyeckune MeTOAbI UCCNEAOBaHNS 6 5 5 180 180 108.2 | 108.2 | 71.8 5

+ Bb1.6.17 WcTopusa n metogonorus XuMmumn 7 4 4 144 144 36.2 36.2 107.8 4

+ b1.5.18 BbiCOKOMONEKYNApHbIE COEANHEHUS 7 8 8 288 288 162.4 | 162.4 90 35.6 8

+ b1.5.19 CoBpeMeHHas X1MWS 1 XMMUyeckas 6e3onacHocTb 7 5 5 180 180 36.2 36.2 | 143.8 5

+ b1.5.20 CrpoeHue BellecTsa 8 4 4 144 144 54.4 54.4 54 35.6 4

+ b1.6.21 XuMunyeckas TexHonorus 8 4 4 144 144 72.4 72.4 36 35.6 4

+ b1.6.22 XuMUYeckme 0CHOBbI 6MONOrMYECKUX NPOLIECCOB 8 5 5 180 180 108.2 | 108.2 71.8 5

+ b1.5.23 KonnonaHas xumMus 8 6 6 216 216 144.4 | 144.4 36 35.6 6

+ b1.6.24 SKOHOMMKa 9 9 9 324 324 72.4 72.4 216 35.6 9

+ b1.6.25 Be3onacHoCTb Xn3HeaesTeIbHOCTH 9 7 7 252 252 54.4 54.4 162 35.6 7

+ b1.6.26 Ddusnyeckas KynbTypa u cnopt 16 2 2 72 72 72 72 1 1

187 187 | 6732 | 6732 | 3234.8| 3234.8| 2784.4| 712.8 | 24 28 20 19 24 20 17 19 16

BapuaTtuBHas 4actb

+ b1.B.01 ObLwas dusnyeckas xumms 1 4 4 144 144 72.4 72.4 36 35.6 4

+ Bb1.B.02 JIMHeliHas anrebpa Ans XMMUKOB 1 2 4 4 144 144 108.4 | 108.4 35.6 2 2

+ Bb1.B.03 CoupanbHo-NnonuTuYeckas UCTOpUs Anst XUMUKOB 3 2 2 72 72 36.2 36.2 35.8 2

+ |p1.B.04 Teopwsi BEPORTHOCTEiA 1 MaTeMaTU eckas 3 3 3 108 | 108 | 544 | 544 | 18 | 356 3

CTaTUCTUKa B XUMUK

+ B1.B.05 Teopus rpynn B Xumun 4 3 3 108 108 36.2 36.2 71.8 3

o praos e e : o |4 [ | e | sea | saa [ e :

+ b1.B.07 XuMnueckas KuHeTuka 6 3 3 108 108 36.2 36.2 71.8 3

+ b1.B.08 KaTanus B XMMMYeCKnx peakumsx 7 3 3 108 108 36.4 36.4 36 35.6 3

+ b51.B.09 M36paHHble rnaBbl Hayk O MaTepuanax 7 4 4 144 144 36.2 36.2 107.8 4

+ b1.B.10 Mcuxonorns ansi XMMMKOB 8 2 2 72 72 36.2 36.2 35.8 2

+  |BLB.11 :Eg;;’::ﬁ‘g‘;;ﬂ MPUMEHEHNN K XAMUHECKAM 9 6 6 216 | 216 | 362 | 36.2 | 179.8 6
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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

60 |BvomaTepuanos

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

18  |Mcuxonorun

paXkaaHCKoro, aBTOPCKOro U
3KOSIOrMYECKOro npasa

51
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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.12 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 36.2 36.2 | 107.8 4
+ 51.B.[1B.01.01 |Ponb IMYHOCTM B UCTOPUM AN XVMUKOB 3 4 144 144 36.2 36.2 107.8 4
- 51.B.[B.01.02 |Pycckuit si3blK U KylbTypa peun Asis XMMUKOB 3 4 4 144 144 36.2 36.2 107.8 4
- 51.B.[1B.01.03 |KynbTyponorus ans XuMMKoB 3 4 4 144 144 36.2 36.2 107.8 4
+ b51.B.[1B.02 AvcumnamHbl no Bbi6opy 61.B.[1B.2 5 4 4 144 144 36.2 36.2 | 107.8 4
+ 51.B.[1B.02.01 |Peakuuu 1 METOABI OPraHUYeCcKon XUMUN 5 4 4 144 144 36.2 36.2 107.8 4
- 51.B.[1B.02.02 |MonekynsipHblit Au3aiiH B MaTepuanoBeieHnn 5 4 4 144 144 36.2 36.2 107.8 4
R CoBpeMeHHble MeTObl MOyYeHNs 1
51.B.[1B.02.03 VICCNEA0BaHMS HEOPraHUECKYIX MATEpHasoB 5 4 4 144 144 36.2 36.2 107.8 4
B 51.8./18.02.04 CoBpeMeHHble BbIUMCIUTENbHBIE METOABI 1S 5 4 4 144 144 36.2 362 | 107.8 4
pelLeHnst XMMUYeCckux 3apay
+ b51.B.AB.03 [AncumnnuHbl no Bbi6opy 61.B.A1B.3 6 4 4 144 144 36.2 36.2 | 107.8 4
+  |B1.8.1B.03.01 |[V1@HMPOBAHHE MHOTOCTYNERYATONO CMHTE3 6 4 4 144 | 144 | 362 | 362 | 107.8 4
HOBbIX MaTep1anos
R CneumanbHblii OpraHNYeckmit CuHTes B
51.B.[B.03.02 MaTepuanoBeaeHm 6 4 4 144 144 36.2 36.2 107.8 4
51.B.[1B.03.03 |X1MUsi reTepoLMKINYECKUX COEANHEHMI 6 4 4 144 144 36.2 36.2 107.8 4
+ b1.B.[1B.04 [AncumnnuHbl no Bbi6opy 61.B.AB.4 7 4 4 144 144 54.2 54.2 89.8 4
+ 51.B.[1B.04.01 |MeTtannoopraHuyeckas xumus 7 4 4 144 144 54.2 54.2 89.8 4
- 51.B.[1B.04.02 |XuMunueckas TOKCUKONOMUS 7 4 4 144 144 54.2 54.2 89.8 4
R 51.B.11B.04.03 CMHTE3 HOBbIX MaTepu1asioB Ha OCHOBE ; 7 4 4 144 144 54.2 54.2 89.8 4
LIMK/IMYECKUX OpraHNyecknx CoeANHEHUI
- b51.B.[1B.04.04 |KnacTepbl 1 3neMeHTopraHnyeckne CoeanHeRns 7 4 4 144 144 54.2 54.2 89.8 4
+ b51.B.[1B.05 AvcumnamHbl no Bbi6opy 61.B.[1B.5 8 2 2 72 72 36.2 36.2 35.8 2
MonekynsipHoe MoaennpoBaHNe HOBbIX
+ 51.B.4B.05.01 MaTEpHANos 8 2 2 72 72 36.2 36.2 35.8 2
OpraHuyeckue 1 rubpuaHble MaTepuanbl Ans
- 51.B.[1B.05.02 |aneKTPOHMKM, POTOHUKM U CUCTEM 8 2 2 72 72 36.2 36.2 35.8 2
npeo6pa3oBaHus W 3anacaHusi SHepruu
- 51.B.[1B.05.03 |Crepeoxumus 8 2 2 72 72 36.2 36.2 35.8 2
56 56 2344 | 2344 | 1070 | 1070 | 1167.2| 106.8 6 2 9 7 4 7 11 4 6
243 243 9076 | 9076 | 4304.8| 4304.8| 3951.6| 819.6 | 30 30 29 26 28 27 28 23 22
Bnok 2.MpaKTuky, B TOM YMCie Hay4yHO-UccneaoBaTenbckasa pa6éora (HUP)
Ba3oBas YacTb
MpakTuka Mo Nony4eHnio NePBUYHBIX
. 52.5.01(Y) npoeccoHanbHbIX YMEHWI M HaBbIKOB, B TOM 4 3 3 108 108 02 02 107.8 3
YMC/E NEPBUYHBIX YMEHUI 1 HaBbIKOB B Hay4YHO-
UCCNeA0BaTeNbCKON AESTENBHOCTU
+ 52.5.02(Y) Meparornyeckas npakTuka 9A 9 9 324 324 162.4 | 162.4 | 161.6 2 7
+ 52.5.03(M) TexHonornyeckas npakTuka 8 3 3 108 108 0.2 0.2 107.8 3
+ 62.6.04(Ma)  |MpeaavnnoMHas npakTuka A 9 9 324 324 0.2 0.2 323.8 9
24 24 864 864 163 163 701 3 3 2 16
BapuaTtuBHas yactb
+ 52.B.01(H) HayuHas uccneposatenbckas pabota 356789 24 24 864 864 | 4154 | 4154 | 448.4 0.2 1 1 2 3 2 4 6 5
24 24 864 864 | 415.4 | 4154 | 448.4 0.2 1 1 2 3 4 5
48 48 1728 | 1728 | 578.4 | 578.4 | 1149.4| 0.2 1 4 2 3 2 21
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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 |BbICLUM XMMUYECKUI Konneax PAH

61  |BbICLUMIA XMMUYECKUI1 Konneax PAH

61  |Bbiclumii xuMuyeckuit konneax PAH

61  |BbiCLumii XuMnueckuii konnemx PAH

61 [BbiCumit XMMUYeckuii konnemk PAH

61  |Bbiclumii XuMuyeckuit konneax PAH

61 [BbiCLumi1 XMMUYeckuii konnemk PAH

37  |3kcnepTu3bl B AOMMUHI- U HAPKOKOHTPOSI{

61  |Bbiclumii xumMuyeckuit konneax PAH

61  |BbiCLumnii XMMUeckuii konnemx PAH

61 |BbICLUMA XMMUUECKUI1 Konneax PAH

61  |BbICLUMI XMMUYECKUI Konneax PAH

61 |BbICLUM XMMUYECKUI1 Konneax PAH

61  |BbICLUMI XMMUYECKUI Konneak PAH

61 [BbiCLumii XvMuyeckuii konnemk PAH

61 |BbiCLUMA XMMUYECKUI1 Konneax PAH

61  |BbICLUMIA XMMUYECKUIA Konneax PAH

61  |BbiCLumnii XMMUeckuii konnemx PAH
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- - - (DopMa KOHTpONA 3.e. WToro akaa.yacos Kpr g Kpr 2 Kpr g Kpr i Kpr >
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
Bbnok 3.MocyaapcTBeHHasa UTOrosas aTrecraums
Ba3oBas yactb
+ B3.5.01 FocynapcTBeHHas MToroeas aTrectaums | | | 9 9 324 324 324 9
324 324 324 9
9 9 324 324 324 9
OTA.PaKyNbTaTUBbI
BapuaTtuBHas 4actb
+ |oTAB.O1 Eﬁfy”‘a’ilam';‘;'(a“ 3alMTa B Hpe3BLINalHbIX 2 1 1 36 36 | 162 | 162 | 198 1
+ »TA.B.02 MepeBoa Hay4HO-TEXHUYECKOW UTepaTypbI 34 4 4 144 144 64.4 64.4 79.6 2 2
+ »TA.B.03 DpaHLy3CKUiA S3bIK 78 9 3 3 108 108 54.6 54.6 53.4 1 1 1
8 8 288 288 | 1352 | 1352 | 152.8 1 2 2 1 1 1
8 8 288 288 1352 | 1352 | 152.8 1 2 1 1 1
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3akpenneHHas kadeapa

Kon HanmeHoBaHue

61  |BbICLUMIA XMMUYECKUIA Konneax PAH

43 |TexHoccepHoii 6e3onacHoCTv

9  [MHOCTpaHHbIX A3bIKOB

61 [BbiCLumit XMMUYeckuii konnemk PAH
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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
Bnok 1.AucumnauHbl (Moaynn)
Ba3oBas yactb

+ 51.5.01 HeopraHuyeckas xvumus 12 2 14 14 36 504 504 360.8 72 71.2 50 10

+ 51.5.02 MHOCTpaHHBbIii si3bIK 4 123 12 12 36 432 432 217 179.4 35.6 60

+ 51.5.03 WcTopus 1 2 2 36 72 72 54.2 17.8 23

+ 51.6.04 MaTemaTuka 24 13 15 15 36 540 540 289.2 | 179.6 | 71.2 69 10

+ b1.6.05 MHdopmaTuka 2 1 7 7 36 252 252 90.6 | 125.8 | 35.6 29 5

+ 51.6.06 YcToitunsoe passutie 12 5 5 36 180 180 724 | 107.6 19

+ 51.6.07 Coumonorus 1 2 2 36 72 72 36.2 358 6

+ 51.5.08 dusmka 4 123 16 16 36 576 576 253 2874 | 356 48

+ b1.6.09 AHanuTU4YecKas XmmMus 3 5 5 36 180 180 126.4 17.6 36 25

+ b1.6.10 OpraHuyeckas xumus 3 56 4 6 18 18 36 648 648 361 251 36 60

+ b1.b.11 ®unocodus 6 5 7 7 36 252 252 72.6 | 1438 | 35.6 28

+ b1.6.12 BbluncnuTenbHbIE METOALI B XUMUK 5 4 5 5 36 180 180 72.6 71.8 35.6 28

+ b1.5.13 Kpucrannoxumus 5 5 5 36 180 180 54.4 90 35.6 15

+ b1.6.14 KeaHTOBas xumus 5 6 7 7 36 252 252 108.6 | 107.8 | 35.6 30

+ b1.6.15 dusnyeckas xumms 6 5 8 8 36 288 288 144.6 | 107.8 | 35.6 40

+ b1.6.16 dusnyeckune MeTOAbI UCCNEAOBaHNS 6 5 5 36 180 180 108.2 | 71.8 18

+ b1.6.17 WcTopusa n metogonorus XuMmumn 7 4 4 36 144 144 36.2 107.8 18

+ b1.5.18 BbiCOKOMONEKYNApHbIE COEANHEHUS 7 8 8 36 288 288 162.4 90 35.6 20

+ b1.5.19 CoBpeMeHHas X1MWS 1 XMMUyeckas 6e3onacHocTb 7 5 5 36 180 180 36.2 | 143.8 18

+ b1.5.20 CrpoeHue BellecTsa 8 4 4 36 144 144 54.4 54 35.6 23

+ b1.6.21 XuMunyeckas TexHonorus 8 4 4 36 144 144 72.4 36 35.6 20

+ b1.6.22 XuMUYeckme 0CHOBbI 6MONOrMYECKUX NPOLIECCOB 8 5 5 36 180 180 108.2 71.8 23

+ b1.6.23 KonnouaHas xvmusi 8 6 6 36 216 216 144.4 36 35.6 28

+ b1.6.24 SKOHOMMKa 9 9 9 36 324 324 72.4 216 35.6 28

+ b1.6.25 Be3onacHoCTb Xn3HeaesTeIbHOCTH 9 7 7 36 252 252 54.4 162 35.6 14

+ b1.6.26 Ddusnyeckas KynbTypa u cnopt 16 2 2 36 72 72 72

187 187 6732 | 6732 | 3234.8| 2784.4| 712.8 | 740 25

BapuaTtuBHas 4actb

+ b1.B.01 ObLwas dusnyeckas xumms 1 4 4 36 144 144 72.4 36 35.6 20

+ Bb1.B.02 JIMHeliHas anrebpa Ans XMMUKOB 1 2 4 4 36 144 144 108.4 35.6 38 5

+ Bb1.B.03 CoupanbHo-NnonuTuYeckas UCTOpUs Anst XUMUKOB 3 2 2 36 72 72 36.2 35.8 18

+ 51.8.04 Teopust BEPOSTHOCTEN U MaTeMaTnyeckas 3 3 3 36 108 108 54.4 18 356 28

CTaTUCTUKa B XUMUK

+ B1.B.05 Teopus rpynn B Xumun 4 3 3 36 108 108 36.2 71.8 15

+ fpaos  [domawoue oo s s : IREEIEIEIE =

+ b1.B.07 XvMnyeckas KMHeTUKa 6 3 3 36 108 108 36.2 71.8 18

+ b1.B.08 KaTanus B XMMMYeCKnx peakumsx 7 3 3 36 108 108 36.4 36 35.6 15

+ b51.B.09 M36paHHble rnaBbl Hayk O MaTepuanax 7 4 4 36 144 144 36.2 107.8 18

+ b1.B.10 Mcuxonorns ansi XMMMKOB 8 2 2 36 72 72 36.2 35.8 10

+  |BLB.11 :Eg;;’::ﬁ‘g‘;;ﬂ MPUMEHEHNN K XAMUHECKAM 9 6 6 36 | 216 | 216 | 362 | 179.8 10
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Kypc 1 Kypc 2
Cem. 1 Cem. 2 Cem. 3 Cem. 4
3.e. | Utoro| Jlek | a6 MNp ATTK CP oy 3.e. | Utoro| Jlek | Na6 MNp ATTK CP oy 3.e. | Utoro| Jlek | Na6 MNp ATTK CP oy 3.e. | Utoro| Jlek | Na6 MNp ATTK CP oy
posnb pornb pornb pornb
7 252 54 90 54 0.4 18 35.6 7 252 36 90 36 0.4 54 35.6
2 72 36 0.2 | 358 3 108 36 02 | 71.8 3 108 72 0.2 | 358 4 144 72 0.4 36 35.6
2 72 36 18 0.2 17.8
3 108 36 36 0.2 | 358 5 180 36 36 0.4 72 35.6 3 108 36 36 0.2 | 358 4 144 36 36 0.4 36 35.6
2 72 36 0.2 | 358 5 180 18 36 0.4 90 35.6
2 72 18 18 0.2 | 358 3 108 36 02 | 71.8
2 72 36 0.2 | 358
3 108 36 18 0.2 | 53.8 5 180 36 18 0.2 | 1258 4 144 36 36 02 | 71.8 4 144 36 36 0.4 36 35.6
5 180 36 54 36 0.4 17.6 36
5 180 72 36 04 | 356 36 5 180 72 36 02 | 71.8
2 72 18 18 0.2 | 358
1 36 4 32
24 864 | 220 90 248 1.8 | 268.6| 356 | 28 | 1008| 126 90 198 1.8 | 485.4| 106.8| 20 720 | 180 54 216 14 | 196.6| 72 19 684 | 162 198 1.6 | 215.6| 106.8
4 144 36 36 0.4 36 35.6
2 72 18 36 0.2 17.8 2 72 18 36 0.2 17.8
2 72 36 0.2 | 358
3 108 36 18 0.4 18 35.6
3 108 18 18 02 | 71.8
4 144 36 18 0.2 | 89.8
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Kypc 3 Kypc 4
Cem. 5 Cem. 6 Cem. 7 Cem. 8
3.e. | Utoro| Jlek | a6 MNp ATTK CP oy 3.e. | Utoro| Jlek | Na6 MNp ATTK CP oy 3.e. | Utoro| Jlek | Na6 MNp ATTK CP oy 3.e. | Utoro| Jlek | Na6 MNp ATTK CP oy
ponb ponb ponb ponb
4 144 72 02 | 71.8 4 144 72 02 | 71.8
4 144 18 18 0.2 |107.8 3 108 18 18 0.4 36 35.6
3 108 18 18 0.4 36 35.6
5 180 36 18 0.4 90 35.6
4 144 36 18 0.4 54 35.6 3 108 18 36 0.2 | 53.8
4 144 36 36 02 | 71.8 4 144 36 36 0.4 36 35.6
5 180 36 72 02 | 71.8
4 144 18 18 0.2 107.8
8 288 18 90 54 0.4 90 35.6
5 180 18 18 0.2 |143.8
4 144 36 18 0.4 54 35.6
4 144 36 36 0.4 36 35.6
5 180 36 54 18 02 | 71.8
6 216 36 72 36 0.4 36 35.6
1 36 4 32
24 864 | 144 72 108 | 18 | 431.4| 106.8| 20 720 | 112 72 194 | 1.4 | 2694| 71.2 | 17 612 54 90 90 0.8 | 341.6| 356 | 19 684 | 144 | 126 | 108 | 14 | 197.8| 106.8
3 108 18 18 02 | 71.8
3 108 18 18 0.4 36 35.6
4 144 18 18 0.2 |107.8
2 72 18 18 0.2 | 358
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et 3akpennieHHas kabeapa =
Cem. 9 Cem. A
3.e. | Utoro| Jlek a6 Mp ATTK CP gg:; 3.e. | Utoro| Jlek a6 Mp ATTK CP gg:; Kon HaumeHoBaHue KomneTeHumn
4 |OBwelt 1 HEOpraHNUECKOI XUMUM OK-1; OTK-1; OTK-2
9 |VIHOCTpaHHbIX A3bIKOB OK-7; OMnK-7
61  |BbiClumii XuMmueckuii konnemx PAH OK-3
61  |Bbiclumit xvMmuyeckwit konnemk PAH OrK-3
55 IHPOPMaTVKA ¥ KOMMBIOTEPHOTO OK-7; ONK-4
57 W OK-1; ONK-5; MK-9
58 |Couvonorum OK-6
60 |BromaTepuanos OrK-3; OMK-4
5 |AHanuTiueckon xumum OfK-1; OMK-2; OMK-3; OMK-5; OrK-6
1 |OpraHuueckoit xummn OK-1; OrK-1; OrK-2
17 |®unocodmm OK-2
61  |Bbicwmit xummuaeckuit konnemk PAH OK-3; MK-6
61  |Bbiclumit XvMuueckuit konnemk PAH OK-1; OMNK-5
7  |KBaHTOBOM XMMUM OrK-5; OrK-6; MK-3; MK-9
61 |Bblcwnii xuMmyeckwii konneax PAH OK-1; OIK-1; OTK-2; MK-4
61  |Bbiclumii xvMmuyeckwii konnemk PAH OK-1; TK-2; TIK-6
57 HDHEFKO 3eneHas XMV AT 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
YCTONUMBOrO pasBuUTUS
61  |Bbiclumit XvMuyeckuit konnemk PAH OMK-1; MK-3
10  |O6Lel XMMMYECKOI 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 0.4 216 35.6 49  |9KOHOMMYECKOIt Teopumn OK-4; OK-5; OK-7
7 252 18 18 18 0.4 162 35.6 43 |TexHochepHoit 6esonacHocTv OK-7; OK-9; OrK-6
20 |®U3nUECcKOro BOCIMTaHMS 1 criopTa OK-7; OK-8
16 576 54 18 54 0.8 378 | 71.2
61  [Bbicwmit xuMmueckuit konnemx PAH OK-1; OrK-1; OMK-2; MK-4
61 |BbICLUMi XMMUYECKUIn konneax PAH OK-3; NK-4
16 |WcTopum n nonutonorum OK-3; Tk
OrK-3; NK-4
61 |[BbiCumit XMMuyeckuii konnemk PAH
61  |Bbicwmit xummudeckuit konnemk PAH OMK-3; NK-4
61 |[BbiCLMI1 XMMUYeCKuit konnemk PAH Orik-4; ONIK-S; TK-6; MK-7
61  |Bbiclumii xuMuyeckuit konneax PAH OK-1; OMK-1; MK-3
61 |Bbiclumii xumMuyeckuit konneax PAH OK-1; OMK-1; MK-3
61  [Bbicwwii xummuueckmit konnemx PAH OrK-1; OMK-2; MK-3
18  [Mecuxonorum OK-1; OK-7; OMK-8; MK-7
6 | 216 | 18 18 | 02 |1798 51 gggmife"cig’r'oagggsg"°r° " OK-3; OK6; k-7
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- - - ®dopma KOHTpONst 3.e. = Wroro akaa.vacos
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.12 OneKTUBHblE KypCbl MO (U3MYECKON Ky/bType 1 123456 328 328 328
cnopty
+ b51.B.AB.01 AncumnamHbl no Bbi6opy 51.B.[1B.1 3 4 4 144 144 36.2 | 107.8 10
+ 51.B.[1B.01.01 |Ponb IMYHOCTM B UCTOPUM AN XVMUKOB 3 4 4 36 144 144 36.2 107.8 10
- 51.B.[B.01.02 |Pycckuit si3blK U KylbTypa peun Asis XMMUKOB 3 4 4 36 144 144 36.2 107.8 10
- 51.B.[1B.01.03 |KynbTyponorus ans XuMMKoB 3 4 4 36 144 144 36.2 107.8 10
+ b51.B.[1B.02 AvcumnamHbl no Bbi6opy 61.B.[1B.2 5 4 4 144 144 36.2 | 107.8 10
+ 51.B.[1B.02.01 |Peakuuu 1 METOABI OPraHUYeCcKon XUMUN 5 4 4 36 144 144 36.2 107.8 10
- 51.B.[1B.02.02 |MonekynsipHblit Au3aiiH B MaTepuanoBeieHnn 5 4 4 36 144 144 36.2 107.8 10
R CoBpeMeHHble MeTObl MOyYeHNs 1
51.B.[1B.02.03 VICCNEA0BaHMS HEOPraHUECKYIX MATEpHasoB 5 4 4 36 144 144 36.2 107.8 10
B 51.8./18.02.04 CoBpeMeHHble BbIUMCIUTENbHBIE METOABI 1S 5 4 4 36 144 144 362 | 107.8 10
peLIeHns XUMUYECKUX 3aaad
+ b51.B.AB.03 [AncumnnuHbl no Bbi6opy 61.B.A1B.3 6 4 4 144 144 36.2 | 107.8 14
+  |B1.8.1B.03.01 |[V1@HMPOBAHHE MHOTOCTYNERYATONO CMHTE3 6 4 4 36 | 144 | 144 | 362 | 1078 14
HOBbIX MaTep1anos
R CrieLmanbHblii OpraHM4ecKmii CuHTes B
51.B.[B.03.02 MaTepuanoBeaeHm 6 4 4 36 144 144 36.2 107.8 14
51.B.[1B.03.03 |X1MUsi reTepoLMKINYECKUX COEANHEHMI 6 4 4 36 144 144 36.2 107.8 14
+ b1.B.[1B.04 [AncumnnuHbl no Bbi6opy 61.B.AB.4 7 4 4 144 144 54.2 89.8 23
+ 51.B.[1B.04.01 |MeTtannoopraHuyeckas xumus 7 4 4 36 144 144 54.2 89.8 23
- 51.B.[1B.04.02 |XuMunueckas TOKCUKONOMUS 7 4 4 36 144 144 54.2 89.8 23
R 51.B.11B.04.03 CMHTE3 HOBbIX MaTepu1asioB Ha OCHOBE ; 7 4 4 36 144 144 54.2 89.8 23
LIMK/IMYECKUX OpraHNyecknx CoeANHEHUI
- b51.B.[1B.04.04 |KnacTepbl 1 3neMeHTopraHnyeckne CoeanHeRns 7 4 4 36 144 144 54.2 89.8 23
+ b51.B.[1B.05 AvcumnamHbl no Bbi6opy 61.B.[1B.5 8 2 2 72 72 36.2 35.8 18
MonekynsipHoe MoaennpoBaHNe HOBbIX
+ 51.B.4B.05.01 MaTepHanos 8 2 2 36 72 72 36.2 35.8 18
OpraHuyeckue 1 rubpuaHble MaTepuanbl Ans
- 51.B.[1B.05.02 |aneKTPOHMKM, POTOHUKM U CUCTEM 8 2 2 36 72 72 36.2 35.8 18
npeo6pa3oBaHus W 3anacaHusi SHepruu
- 51.B.[1B.05.03 |Crepeoxumus 8 2 2 36 72 72 36.2 35.8 18
56 56 2344 | 2344 | 1070 | 1167.2| 106.8 | 293 5
243 243 9076 | 9076 | 4304.8| 3951.6| 819.6 | 1033 30
Bnok 2.MpaKTuky, B TOM YMCie Hay4yHO-UccneaoBaTenbckasa pa6éora (HUP)
Ba3oBas YacTb
MpakTvKa no Nony4eHNo NEPBUYHbIX
. 52.5.01(Y) npoeccoHanbHbIX YMEHWI M HaBbIKOB, B TOM 4 3 3 36 108 108 0.2 107.8
YMC/E NEPBUYHBIX YMEHUI 1 HaBbIKOB B Hay4YHO-
UCCNeA0BaTeNbCKON AESTENBHOCTU
+ 52.5.02(Y) Meparornyeckas npakTuka 9A 9 9 36 324 324 162.4 | 161.6
+ 62.6.03(MM) TexHonormyeckas npakTuka 8 3 3 36 108 108 0.2 107.8
+ 62.6.04(Ma) MpepannnomHas npakTvka A 9 9 36 324 324 0.2 323.8
24 24 864 864 163 701
BapuaTtuBHas yactb
+ 52.B.01(H) HayuHas uccnepoBaTenbckas pabota 356789 24 24 36 864 864 415.4 | 4484 0.2
24 24 864 864 | 4154 | 448.4 0.2
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Kypc 1 Kypc 2
Cem. 1 Cem. 2 Cem. 3 Cem. 4
3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy
ponb ponb ponb ponb
32 32 66 66 66 66 66 66
4 144 36 0.2 |107.8
4 144 36 0.2 |107.8
4 144 36 0.2 |107.8
4 144 36 0.2 |107.8
6 248 54 104 | 0.6 | 53.8| 356 2 138 18 102 | 02 | 17.8 9 390 72 120 | 0.8 | 161.6| 356 7 318 54 102 | 04 | 1616
30 | 1112 274 90 352 | 2.4 | 3224| 71.2| 30 | 1146 | 144 90 300 503.2| 106.8| 29 | 1110| 252 54 336 | 2.2 | 358.2| 107.6| 26 | 1002| 216 300 377.2| 106.8
3 108 0.2 |107.8
3 108 02 | 107.8
1 36 16 02 | 19.8 1 36 16 02 | 19.8
1 36 16 02 | 19.8 1 36 16 02 | 19.8
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Kypc 3 Kypc 4
Cem. 5 Cem. 6 Cem. 7 Cem. 8
3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy
ponb ponb ponb ponb
66 66 32 32
4 144 18 18 0.2 |107.8
4 144 18 18 0.2 107.8
4 144 18 18 0.2 107.8
4 144 18 18 0.2 107.8
4 144 18 18 0.2 |107.8
4 144 18 18 0.2 (107.8
4 144 18 18 0.2 |107.8
4 144 18 18 0.2 107.8
4 144 18 18 0.2 |107.8
4 144 | 36 18 0.2 | 89.8
4 144 36 18 0.2 89.8
4 144 36 18 0.2 | 89.8
4 144 36 18 0.2 | 89.8
4 144 36 18 0.2 | 89.8
2 72 18 18 0.2 | 35.8
2 72 18 18 0.2 | 358
2 72 18 18 0.2 | 358
2 72 18 18 0.2 | 358
4 210 18 84 02 | 107.8 7 284 36 68 04 | 179.6 11 396 72 54 0.8 | 233.6| 356 4 144 36 36 04 | 716
28 | 1074 | 162 72 192 2 | 539.2| 106.8| 27 | 1004 | 148 72 262 | 18 | 449 | 71.2| 28 | 1008 | 126 90 144 | 1.6 | 575.2| 71.2 | 23 828 | 180 | 126 | 144 | 1.8 | 269.4| 106.8
3 108 0.2 |107.8
3 108 02 | 107.8
2 72 32 0.2 | 39.8 3 108 48 0.2 | 59.8 2 72 32 39.8 | 0.2 4 144 72 02 | 71.8
2 72 32 02 | 39.8 3 108 48 0.2 | 59.8 2 72 32 398 | 02 4 144 72 02 | 718
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Kypc 5 3 "
aKkperieHHast Ka a -
Cem. 9 Cem. A a S
KoHT KoHT
3.e. | Utoro| Jlek a6 Mp ATTK CP portb 3.e. | Utoro| Jlek a6 Mp ATTK CP portb Kon HaumeHoBaHue KomneTeHumn
OK-7; OK-8
20 |®u3nyeckoro BOCMUTAHWS U crnopTa
OK-7; OMNK-7; NK-7
61 |[BbicLumii xuMuyeckwit konnemxk 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 |[BbicLumii XuMuueckuit konnemx PAH OK-1; OIK-1; OTK-2; MK-3
61 |[BbiCLumit XuMmueckuit konnemx PAH OK-1; OTK-1; OTK-2; MK-3
OK-1; OMK-1; OMK-2; MK-3
61  |BbICLUMIA XMMUYECKUI1 Konneax PAH
OK-1; OMK-1; ONK-2; NK-3
61  |Bbiclumii xuMuyeckuit konneax PAH
OK-1; OMK-1; ONK-2; NK-3
OK-1; OK-1; OMK-2; MK-3
61  |BbiClumii XuMmueckuii konnemx PAH
OK-1; OMK-1; OMK-2; MK-3
61 [BbiCuMi1 XMMUYeckuii konnemk PAH
61  [Bblclwmit xuMmdeckuii konnemx PAH OK-1; OK-1; OMK-2; MK-3
OK-1; OMK-1; ONK-2; NK-3
61 |Bbiclumit xmMuueckuit konnemk PAH OK-1; OMK-1; OMK-2; MK-3
37  |[3Kcneptusel B gonukr- u HapkokonTpond OK-1; OMK-1; OMK-2; MK-3
OK-1; OMK-1; OMNK-2; MK-3
61 |Bbiclumii XuMuyeckuit konneax PAH
OK-1; OMK-1; OMNK-2; NK-3
61 |BbiCLumnii XMmUeckuii konnemx PAH
OfK-1; ONK-2; NK-3
j j OMK-1; OMK-2; NK-3
61  |Bbiclumii XuMmueckuii konnegx PAH
OMK-1; OMK-2; NK-3
61 |BbICLUMI XMMUYECKUI Konneax PAH
61 |[BbicLumit XuMmueckuit konnemx PAH OMK-1; OMK-2; MK-3
6 216 18 18 02 | 179.8
22 792 72 18 72 1 557.8| 71.2
OMK-5; MK-3; MK-6
61 |BbICLUMI XMMUYECKUI Konneax PAH
2 72 36 0.2 | 358 7 252 126 0.2 |125.8 61 |Bbiclumit xuMuueckuii konnemk PAH OFK-5; OMK-7; OMK-8
V u OMK-1; OMK-5; OMNK-6; NK-1; MK-2; MK-3; NK-4; NK-5; NK-6; NK-7; NK-8; MK-9
61 [BbiClumMi xuMmyeckuit konnemxk PAH
ONK-1; OMK-5; OMNK-6; MK-1; NK-2; NK-3; NK-4; MK-5; MK-6; NK-7; NK-8; MK-9
9 324 0.2 |323.8 61  |BbiCLumnii XMMUeckuii konnemx PAH
2 72 36 0.2 35.8 16 576 126 0.4 | 449.6
U v ONK-1; OMK-2; MK-1; NK-2; NK-3; NK-4; MK-5; MK-6; NK-7
6 216 108 0.2 107.8 5 180 90 0.2 89.8 61 [Bblclumii xumMmnyeckui konnemx PAH
6 216 108 0.2 | 107.8 5 180 90 0.2 89.8
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- - - ®dopma KOHTpONst 3.e. = Wroro akaa.vacos
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
48 48 1728 | 1728 | 578.4 | 1149.4| 0.2
Bbnok 3.MocyaapcTBeHHas UTorosas atrecraums
Ba3oBas YacTb
+ B3.5.01 FocynapcTBeHHas UToroeas aTrectaums 9 9 36 324 324 324
9 324 324 324
324 324 324
OTA.PakynbTaTUBbI
BapuaTuBHas 4yactb
. oTA.B.01 IpaxcaaHcKas 3alumTa B Ype3BblyaiHbIX 2 1 1 36 36 36 16.2 19.8
cUTyaumsx
+ OTA.B.02 MepeBoa Hay4HO-TEXHUYECKOI UTepaTypbl 34 4 4 36 144 144 64.4 79.6
+ OTA.B.03 DpaHLy3CKuiA 3blK 78 9 3 3 36 108 108 54.6 53.4
8 8 288 288 | 1352 | 152.8
8 8 288 288 | 1352 | 152.8
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Kypc 1 Kypc 2
Cem. 1 Cem. 2 Cem. 3 Cem. 4
3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy
posnb pornb pornb pornb
1 36 16 0.2 | 198 4 144 16 0.4 | 127.6
1 36 16 0.2 19.8
2 72 32 0.2 | 39.8 2 72 32 0.2 | 398
1 36 16 0.2 | 19.8 2 72 32 0.2 | 398 2 72 32 0.2 | 398
1 36 16 0.2 | 19.8 2 72 32 0.2 | 398 2 72 32 0.2 | 398
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Kypc 3 Kypc 4
Cem. 5 Cem. 6 Cem. 7 Cem. 8
3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy
ponb ponb ponb ponb
2 72 32 0.2 | 39.8 3 108 48 0.2 | 59.8 2 72 32 398 | 02 7 252 72 04 | 179.6
36 18 02 | 17.8 36 18 02 | 17.8
36 18 02 | 17.8 36 18 02 | 17.8
36 18 02 | 17.8 1 36 18 02 | 17.8
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Kypc 5 3 "
aKperieHHas ka a -
Cem. 9 Cem. A a S
KoHT KoHT
3.e. | Utoro| Jlek a6 Mp ATTK CP portb 3.e. | Utoro| Jlek a6 Mp ATTK CP portb Kon HaumeHoBaHue KomneTeHumn
8 288 144 | 04 | 1436 21 756 216 | 0.6 | 539.4
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OMK-1; ONK-2; OrK-3;
9 324 324 61 |Bblcumii xumuseckuit konnemk PAH OrK-4; OMK-5; OK-6; OMK-7; OMK-8; MK-1; MK-2; MK-3; MK-4; MK-5; MK-6;
MNK-7; NK-8; NMK-9
9 324 324
9 324 324
. OK-6; OK-9; MK-9
43  [TexHocchepHoM 6e3onacHOCTM
9 |MHOCTpaHHbIX A3bIKOB OK-7; OMK-7; TIK-7
36 18 0.2 17.8 61 |[BbicLumii xuMuyeckuit konnemk PAH OK-7; OMK-7; TK-7
36 18 02 | 17.8
36 18 0.2 | 17.8
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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 OpraHuyeckas XumMus
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
51.B.07 XvMnyeckast KUHeTUKa
51.B.08 Katanus B XMMMYeCKnx peakumsx
b1.B.10 Mcuxonorunsa ans XMMMKOB
b1.B.[B.02.01 Peakumn 1 METOABI OPraHUYECKON XUMUK
51.B.1B.02.02 MonekynsipHbI An3aliH B MaTepuanoBeaeHnu
51.B.[1B.02.03 CoBpeMeHHble MeTOAbI NOMYyYEHUS U UCCNeAoBaHMS HEOPraHNMYeCcKnx MaTepuanos
51.B.[1B.02.04 CoBpeMeHHble BblYMCITUTESNbHbIE METOAD! A8 peLleHUs XMMUYECKUX 3aaad
b51.B.4B.03.01 MnaHnpoBaHWe MHOrOCTYNeH4YaToro CMHTE3a HOBbIX MaTepuasnos
b51.B.B.03.02 CneuvanbHbIi OpraHNYEecKUin CUHTE3 B MaTepuanoBeaeHnm
b51.B.[1B.03.03 XUMUSI TETEPOLIMKITIMYECKUX COEANHEHWI
b1.B.[]B.04.01 MeTannoopraHuyeckas XuMus
b51.B.B.04.02 XnMmnyeckas TOKCMKONOrus
b51.B.B.04.03 CUHTE3 HOBbIX MaTepuanoB Ha OCHOBE LIMKIMYECKMX OPraHUYeCcKUX COeanHEHUN
51.B.[1B.04.04 Knacrepbl 1 anemMeHTopraHuyeckue coeiMHeHus
b3.6.01 ['ocyaapcTBeHHas UTorogas atrecrauns
OK-2 CNOCO6HOCTBIO UCMOJIb30BaTh OCHOBBLI GUNOCOMCKUX 3HAHWUIA ANst DOPMUPOBAHNUS MUPOBO33PEHUYECKON MO3ULIMK OK
b1.b.11 dunocodbus
b3.5.01 ['ocynapcTBeHHas utorosas aTrecraumns
OK-3 CNOCOBHOCTLIO aHaNM3MPOBaTb OCHOBHbIE 3Tarbl MU 3aKOHOMEPHOCTM MCTOPUYECKOrO Pa3BUTMS 06LIecTBa ANt (POPMUPOBAHMS IPadKAAHCKON No3unLmm OK
51.5.03 NcTopus
b1.6.17 NcTopus u MeToaonorns Xmmum
B51.B.03 CoumnanbHo-nonuTMYecKas UCTopus Ans XMMUKoB
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| NHpekc CopepxaHue Tun

|53.E.01 ['ocynapcTBeHHas utorosas atrecrauns

OK-4 CMOCOBHOCTLIO UCMOMb30BaTbh OCHOBbLI SKOHOMUYECKUX 3HaHWIA B pa3nnyHbIX cchepax XU3HeaesTeNbHOCTH OK
b1.6.24 SKOHOMMKA
b3.5.01 ['ocypapcTBeHHas UToroeasi atrectaums

OK-5 CNOCOBHOCTLIO MCMOJIb30BaTh OCHOBbI MPABOBbIX 3HAHMIN B Pa3fiMyHbIX chepax XKU3HeaesTeIbHOCTH OK
b1.6.24 SKOHOMMKA
b1.B.11 [paBoBeAeHVE B NPUMEHEHMN K XUMUYECKUM MPOU3BOACTBaM
b3.5.01 ['ocypapcTBeHHas UToroeasi atrectaums

OK-6 FOTOBHOCTbIO AEACTBOBATb B HECTAHAAPTHBLIX CUTYaLMSIX, HECTU COLMANbHYIO M 3TUYECKYIO OTBETCTBEHHOCTb 3@ NPUHATBIE peLleHUS OK
b1.6.07 Coumonorus
b1.B.11 lpaBoBeAeHVe B NPUMEHEHUN K XUMUYECKUM MPOU3BOACTBaM
b3.5.01 ['ocynapcTBeHHas utorosas aTrecraumns
oTA.B.01 Mpa)kaaHcKas 3alwmMTa B Ype3BblYaMHbIX CUTYaLMSIX

OK-7 rOTOBHOCTbIO K CaMOpPa3BUTUIO, CaMOopeann3aumm, UCrnosb30BaHMIO TBOPYECKOro noTeHuumana OK
b61.6.02 MHOCTpaHHbI S3bIK
b1.6.05 NHdopmaTrka
b1.6.24 SKOHOMMKA
b1.6.25 Be3onacHOCTb XX13HeaeaTebHOCTH
b1.6.26 dusnyeckas KynbTypa u cnopt
b1.B.10 [cuxonorust anst XMMMKOB
b1.B.12 DNEKTUBHbIE KYPCbl MO (U3MYECKON KYbType U CropTy
b1.B.[B.01.01 Ponb nM4HOCTM B MCTOPUK AN XUMUKOB
51.B.[1B.01.02 Pycckuin 3bIK M KynbTypa peun Anst XMMUKOB
51.B.AB.01.03 KynbTyponorusa ans XMMukos
b3.5.01 ['ocypapcTBeHHas UToOroeasi atrectaums
oTA.B.02 MepeBoa HayYHO-TEXHUYECKON NUTEpaTYpbI
oTA.B.03 ®paHLy3cKkuit S3bIK

OK-8 CMocoBHOCTb MCMOJIb30BaTh METOALI M CPeaACcTBa (HU3MYECKOMN Ky/bTypbl AJis 06ecreyeHmns NOHOLEHHOW CoUManbHOM U NpoheCccMoHanbHOW AeSTENbHOCTY OK
b1.b.26 dusnyeckas KynbTypa u cropt
b1.B.12 DNEeKTUBHbIE KypCbl MO (DM3MYECKON KYNbType U CropTy
b3.5.01 ['ocyaapcTBeHHas UTorogas aTrecrauns

OK-9 CMOCO6HOCTBIO MCMOJIb30BaTb NMPUEMBI MEPBOI MOMOLLM, METOAbI 3aLUUTHI B YC/TOBUSIX YPE3BbIYANHbBIX CUTYaLMI OK
b1.6.25 Be3onacHOCTb XU3HeaeaTenbHOCTU
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b3.5.01 ['ocynapcTBeHHas utorosas atrecrauns
oTA.B.01 Mpa)kaaHCKas 3almMTa B Ype3BblYANHBIX CUTyaLMSaX
OrK-1 CNOCOBHOCTBIO BOCMPUHMMATD, pa3BuBaThb U UCNOMb30BaTh TEOPETUYECKNE OCHOBbI TPAANLMOHHBIX U HOBbLIX Pa3AenoB XMMUK MpU pelleHMn npodeccnoHanbHbx 3agad [ OMNK
b1.5.01 HeopraHuyeckas xumMusi
b1.6.09 AHanMTUyecKas Xmumus
b1.5.10 OpraHuyeckas XumMmnsi
b1.6.15 dusnyeckas xmumus
b1.6.16 dusmnyeckne MeToabl UCCneaoBaHus
b1.5.18 BblcokoMonekynsipHble cCoeiuHEHUS
b1.5.20 CTpoeHue BelyecTBa
b1.6.21 XnMnyeckas TEXHONOrns
b1.b.22 XvMnyeckmne ocHoBbl 6MONOrMyYeckmx NpPoLeccoB
b1.6.23 KonnongHasa xmmusi
51.B.01 Obuwasn dusmyeckas XuMus
b1.B.07 XuMnyeckast KUHeTuka
B51.B.08 KaTanus B XuMM4yeckux peakumsx
b1.B.09 M36paHHbIe rNaBbl HAayK O MaTepuanax
b1.B.[B.02.01 Peakumu 1 MeToAbl OPraHNYeCcKon XuMmUn
51.B.[B.02.02 MonekynsipHbIi An3aliH B MaTepuanoBeaeHnm
b51.B.4B.02.03 CoBpeMeHHble MeTOAbI MONYYEHNS U UCCNeA0BaHNS HEOPraHUYeCcKMX MaTepuanos
51.B.[1B.02.04 CoBpeMeHHble BbIYMCITUTENbHbIE METOADBI AN PELUEeHUS] XMMUYECKUX 3aaaq
b1.B.AB.03.01 MnaHMpoBaHMe MHOroCTYNeHYaToro CMHTE3a HOBbIX MaTepuanos
b1.B.[B.03.02 CneupnanbHbI OpraHUYecKkuin CMHTE3 B MaTepuanoBeaeHn
b61.B.4B.03.03 XUMUS reTEPOLIMKITIMYECKUX COEAMHEHMI
51.B.[1B.04.01 MeTannoopraHnyeckas XmMus
b51.B.[1B.04.02 XuMmnyeckasi TOKCUKOSorms
b51.B.[1B.04.03 CMHTE3 HOBbIX MaTepUasioB Ha OCHOBE LIMKJIMYECKMX OPraHUYECKMX COeAMHEHWNI
51.B.[1B.04.04 Knactepbl 1 351eMeHTOopraHnyeckue coeiMHeHus
51.B.AB.05.01 MonekynsipHoe MoaenMpoBaHve HOBbIX MaTepuanoB
b51.B.4B.05.02 OpraHu4yeckune v rubpuaHble MaTepuanbl ANs SNeKTPOHUKN, DOTOHUKM U CUCTEM NPeobpa3oBaHUs U 3anacaHusl SHeprum
51.B.1B.05.03 Crepeoxvmuns
62.6.03() TexHonornyeckas npakTuka
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62.6.04(MNa) MNpeaaunnomMHas npakTuka
b2.B.01(H) HayuHasi uccnegosarenbckas pabora
b3.5.01 [ocynapcTBeHHas utorosas atrectaums
MNK-2 BMIalEHNEM HaBbIKaMM XMMUYECKOrO 3KCNEPUMEHTA, CUHTETUYECKMMM U aHANIUTUYECKUMIN METOAAMM NOSTYYEHUS U UCCNEeA0BaHMS XMMUYECKUX BELLECTB U peakumi OnK
b1.6.01 HeopraHuyeckas xumMus
b1.6.09 AHanMTUYeCKas Xmumus
b1.5.10 OpraHunyeckas XumMmnsi
b1.6.15 dusnyeckas xmumms
b1.6.23 KonnoungHasa xmmusi
Bb1.B.01 Obuwas dusnyeckas xmumums
b1.B.09 M3bpaHHble rna.bl HAYK O MaTepuanax
b1.B.[]B.02.01 Peakumn 1 METOAbI OPraHUYeCcKon XUMMun
51.B.B.02.02 MonekynsipHbI An3aiiH B MaTepuanoBeaeHnu
51.B.AB.02.03 CoBpeMeHHble MEeTOAbI NMONTYYEHNS] U UCCNEAO0BAHMSI HEOPraHMYECKUX MaTepUasoB
b1.B.[1B.02.04 CoBpeMeHHble BblYMCITUTENbHbIE METOAD! AN PeLIeHUs XMMUYECKUX 3aaad
b51.B.4B.03.01 MnaHnpoBaHMe MHOroCTyNeH4YaToro CMHTE3a HOBbIX MaTeprasnos
b51.B.B.03.02 CneupnanbHbIN OpraHMYecKknUin CMHTE3 B MaTepuanoBeaeHUn
51.B.[1B.03.03 XUMUSI reTEPOLMKITIMYECKUX COEANHEHWI
b1.B.[]B.04.01 MeTannoopraHnyeckas Xmmus
b51.B.1B.04.02 XnMmnyeckas TOKCMKONOrus
b51.B.1B.04.03 CuHTE3 HOBbIX MaTepuaioB Ha OCHOBE LIMKIMYECKMX OPraHUYeCcKUX CoeanHEHUN
51.B.[1B.04.04 Knacrepbl 1 anemMeHTopraHuyeckue coeiMHeHus
b51.B.4B.05.01 MonekynsipHoe MoaenMpoBaHNe HOBbIX MaTepranos
51.B.B.05.02 OpraHuyeckue v rubpuaHble MaTepuanbl Ans 3NEKTPOHNKK, POTOHMKMU U CUCTEM Npeobpa3oBaHUS 1 3anacaHus 3Heprumn
51.B.AB.05.03 Crepeoxumus
62.B.01(H) HayuHas uccnepoBatenbckas pabota
b3.6.01 ['ocynapcTBeHHas UTOrogas aTrecrauns
MNK-3 CMOCOBHOCTBIO MCMOJb30BaTb TEOPETUYECKME OCHOBbI (hyHAAMEHTAsbHBIX Pa3fesioB MaTeMaTUKM U GpU3MKKM B NPOheCCMOHanbHOWM AeSTENbHOCTY OrnK
b1.5.04 MaTemaTtuka
51.5.08 dusmka
b1.6.09 AHanUTUYecKas Xmmus
b1.6.12 BbluncnmTenbHble METOABI B XMMUK
b1.5.18 BbicokoMoneKkynsipHble CoeiuHEHUS
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b1.B.02 JnHeliHas anrebpa Ans XMMUKOB
b1.B.04 Teopysi BEpOSITHOCTEN M MaTeMaTMyeckasl CTaTUCTUKA B XUMUU
51.B.05 Teopus rpynn B XMMuu
b3.5.01 ['ocyaapcTBeHHas Utoroeas atrecrauns
ONK-4 CNocobHOCTLIO pelaTh 3agayun Tp0¢eCCMOHaﬂbHOVI [esATeNbHOCTM Ha OCHOBE MHd)opMauMOHH9V| " 6VI6)'IVIOI’p3CbVI:4€CKOVI KyfnbTypbl C MIPUMEHeHeM MH(POPMaLIMOHHO- onK
KOMMYHWKALMOHHbIX TEXHOIOMUIA U BbIYUCIUTENBHbLIX CPEACTB C Y4ETOM OCHOBHbIX TpeboBaHW MH(OPMaLIMOHHON 6e30MacHOCTM
b1.65.05 NHdpopmaTrka
b1.5.08 ®usmka
b1.B.06 MHbopMaLMOHHbIE TEXHONOMMMW B HAYYHOW AEATENBHOCTU CNELMAnMCTOB-XMMUKOB
b3.6.01 ['ocynapcTBeHHas utorosas atrecraumns
OnK-5 CMoCcoBHOCTBLIO K NOUCKY, 06paboTke, aHanM3y HayyHol uHdopMaumm u hbopMyNMPOBKE Ha X OCHOBE BbIBOAOB U NMpeAnoXeHu OonK
61.6.06 YCToNunBOE pas3BuTHE
b1.6.09 AHanuTUYecKas Xmmus
b1.5.13 Kpuctannoxvmms
b1.6.14 KBaHTOBast xumus
b1.6.19 CoBpeMeHHast XMUMUSA 1 XMMUYeckas 6e30nacHoCTb
b1.B.06 MHbopMaLMOHHbIe TEXHONOMMMW B Hay4HOW AEATENBHOCTU CNELMAnMCTOB-XMMUKOB
62.6.01(Y) MpaKTuka No NonyyYeHUo NepBUYHbLIX NPOMECCUOHANBHBIX YMEHWUI Y HABLIKOB, B TOM YMC/IE NEPBUYHBIX YMEHWUIN U HaBbIKOB B Hay4YHO-UCCIEA0BATENbCKON AeSTENbHOCTH
62.5.02(Y) Meparornyeckas npakTuka
62.6.03(I) TexHonornyeckas npaxkTvka
62.5.04(MNa) MpeaaunnomMHas npakTuka
b3.5.01 ['ocyaapcTBeHHas Utorosas atrecraumns
OrK-6 BNageHVeM HopMaMn TEXHUKM 6e30nMacHOCTU 1 YMeHWe peann3oBaTtb MX B 1abopaTopHbIX M TEXHONOMMYECKUX YCIOBUSX OrnK
b1.6.09 AHanuTUYyecKas Xmmus
b1.6.14 KBaHTOBast xumMus
b1.6.19 CoBpeMeHHast XuMMsa 1 XxuMmnyeckas 6e3onacHoCTb
b1.6.22 XvMnyeckmne ocHoBbI 61MONOrMyeckmx NpoLeccoB
b1.6.25 be3onacHOCTb XU3HeaeATeNnbHOCTU
62.6.03(I) TexHonornyeckas npakTvka
b2.6.04(MNa) MNpeaaunnomMHas npakTuka
b3.5.01 ['ocypapcTBeHHas utoroeas atrecraums
OnK-7 FOTOBHOCTbIO K KOMMYHWUKALMW B YCTHOM M NMUCbMEHHOMN hOpMax Ha PYCCKOM ¥ MHOCTPaHHOM Si3blKax A4J1s pelleHus 3a4a4 NpodheCccMoHanbHON AesTebHOCTM OrnkK
61.6.02 MHOCTpaHHBbI S3bIK
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b1.B.[1B.01.01 Ponb nuyHOCTM B MCTOpUK AN XUMUKOB
51.B.[1B.01.02 Pycckuin S13bIK M KyNbTypa peun Asst XMMUKOB
51.B.[1B.01.03 KynbTyponorus anst XMmMmkoB
62.6.02(Y) MNeparornyeckas npakTuka
b3.5.01 ['ocypapcTBeHHas utoroeas atrectaums
oTA.B.02 MepeBoa Hay4YHO-TEXHUYECKOW NUTEpaTypbl
®TA.B.03 ®paHLy3CKuiA A3bIK

OnK-8 rOTOBHOCTbIO PYKOBOAUTbL KOMIEKTUBOM B Cchepe cBoei NpocheccroHasnibHON AedTeNbHOCTM, TONIePaHTHO BOCTIPUHUMATbL COLManbHbIe, STHUYECKME, onK

KOH(ECCUOHaNbHbIE N KyNbTYPHbIE pa3nnyums
b1.B.10 [cmxonorust anst XMMMKOB
62.5.02(Y) Meparornyeckas npakTuka
b3.5.01 ['ocynaapcTBeHHas UToroeast atrecraumns
Bupa peatenbHOCTU: Hay4HO-UCCNegoBaTebCcKas

MNK-1 CNOCO6HOCTLIO NMPOBOAMTL Hay4YHbIE UCCNeA0BaHMS Mo CHOPMYIMPOBAHHON TEMATMKE U MoMyYaTb HOBbIE HAaYYHbIE U NPUKIAAHbIE Pe3ynbTaThl NK
62.6.03(I) TexHonornyeckas npakTvka
62.5.04(MNa) MpeoaunnoMHas npakTuka
b2.B.01(H) HayuHas uccneposatenbckas pabota
b3.5.01 [ocynapcTBeHHas utorosas aTrecraumns

MnK-2 BMIAIEHNEM HaBbIKaMM MCMOMIb30BAHUS COBPEMEHHOM annapaTypbl NpU NPOBEAEHUM Hay4YHbIX MCCNeaoBaHUIA NnK
b1.6.16 du3nyeckme MeEToAbI UCCNefoBaHNs
562.6.03(I) TexHonornyeckas npakTuka
b2.6.04(MNa) MNpenaunnomMHas npakTuka
b62.B.01(H) HayuHas uccneposaTtenbckas pabota
b3.5.01 ['ocypapcTBeHHas UToroeast atrectaums

MNK-3 BMIaflEHNEM cUCTEMOW (PyHAAMEHTANbHBIX XMMUYECKUX MOHATUIM U METOAOMOMMYECKMX acnekToB XnMmMK, bopMaMm U METOAaMM Hay4yHOro MO3HAHUS nK
b1.6.14 KBaHTOBast xumus
b1.6.17 UcTopus u metogonorns Xxmmum
b1.5.18 BbicokoMonekynsipHble coeiMHEHUS
b1.6.19 CoBpeMeHHast XMUsa 1 XxuMnyeckas 6e3onacHoCTb
b1.6.20 CTpoeHue BellecTsa
b1.6.22 XvMmyeckne oCcHOBbI 61MONOrMyeckmx NpoLeccoB
b1.B.07 XnMuyeckas KMHeTuKa
b51.B.08 KaTtanus B XuMM4Yeckux peakumsix
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b1.B.09 M36paHHbIe rNaBbl HAayK O MaTepuanax
b1.B.[1B.02.01 Peakumu 1 MeToAbl OPraHNYeCcKon XuMmUm
51.B.4B.02.02 MonekynsipHbI An3aliH B MaTepuanoBeaeHnm
b51.B.4B.02.03 CoBpeMeHHble MeToAbl NONyYeHNs U UCCeaoBaHNs HeEOpraHUYeckMx MaTepuanos
b51.B.B.02.04 CoBpeMeHHble BbIYMC/TUTENbHbIE METOAD! AN PELUEHUS] XMMUYECKUX 3aaaq
51.B.AB.03.01 MnaHMpoBaHMe MHOroCTYNeHYaToro CMHTE3a HOBbLIX MaTepuanos
b51.B.4B.03.02 CneunanbHbIN OpraHUYeckuUin CMHTE3 B MaTepUanoBeaeHn
b51.B.[1B.03.03 XUMUSI reETEPOLIMKIIMYECKUX COEANHEHUI
51.B.AB.04.01 MeTannoopraHnyeckas XmMmus
B51.B.[1B.04.02 XuMmnyeckasi TOKCUKOJSorus
b1.B.[1B.04.03 CMHTE3 HOBbIX MaTepUasioB Ha OCHOBE LIMKJIMYECKMX OPraHUYECKMX COeMHEHWNN
51.B./1B.04.04 Knactepbl 1 3n1emMeHTopraHnyeckue coefiMHeHus
51.B.[B.05.01 MonekynsipHoe MoAenMpoBaHNe HOBbIX MaTepuasnios
51.B.[1B.05.02 OpraHuyeckue v rubpuaHble maTepuanbl Anst SNeKTPOHNKK, POTOHMKMU U CUCTEM Npeobpa3oBaHUS U 3anacaHus 3Heprumn
51.B.1B.05.03 Crepeoxvmus
62.6.01(Y) MpakTuka Nno NonyyYeHuo NepBUYHbIX NPOMECCUOHANBHBIX YMEHWUI Y HABLIKOB, B TOM YMC/e NEPBUYHBIX YMEHWUI U HaBbIKOB B Hay4YHO-UCCIEA0BATENbCKON AeSATENbHOCTH
62.65.03() TexHonornyeckas npakTuka
62.5.04(MNa) MpepanMnnomMHas npakTuka
62.B.01(H) HayuHas uccneposatenbckas pabota
b3.6.01 ['ocynapcTBeHHas utorosas atrecrauns

MNK-4 CNOCOBHOCTBIO MPUMEHSITL OCHOBHbIE €CTECTBEHHOHAYUYHBIE 3aKOHbI MPU 06CY>XAEHNM NOMYYEHHbIX Pe3yNbTaToB NnK
b1.6.15 dusnyeckas xmMmus
b1.5.23 KonnouaHas xmmus
b1.B.01 Obuwas dursnyeckas xmumums
b51.B.02 JInHelHas anrebpa ans XMMUKOB
b1.B.04 Teopysi BEpOSITHOCTEN M MaTeMaTUyeckasl CTaTUCTUKA B XUMUK
b1.B.05 Teopus rpynn B XMMuu
b2.6.03() TexHonornyeckas npakTuka
b2.5.04(Mg) MpeaavnnoMHas npakTvka
62.B.01(H) HayuHas uccnepoBatenbckas pabota
b3.5.01 ['ocyaapcTBeHHas UTOrogas atrecrauns

MK-5 CNocobHOCTLIO NprobpeTaTh HOBbE 3HAHWS C MCMOSIb30BAHWEM COBPEMEHHbIX Hay4HbIX METOAOB U BiadeHue MU Ha YPOBHE, HeO6X0AMMOM ANs pelleHuns 3agady, K

UMEIOLLUMX eCTECTBEHHOHAaY4YHOE COAEpXKaHME U BO3HUKAIOLLMX NPY BbINOIHEHUN NPOdECCUOHaNbHBIX (YHKLIMIA
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b2.6.03() TexHonornyeckas npakTuka
b62.5.04(Mg) MpeaavnnoMHas npakTuka
62.B.01(H) HayuHas uccneposatenbckas pabota
b3.5.01 ['ocyaapcTBeHHas Utoroeas atrecrauns
MK-6 BNIAAEHMEM COBPEMEHHDBIMW KOMMbIOTEPHBIMU TEXHONMOMWAMMU MPU MJIaHUPOBAHMN nccneaoBaHui, NosyYeHnn n 06paboTke pesynbTaToB Hay4YHbIX SKCMEPUMEHTOB, K
cbope, 0bpaboTke, XpaHeHnW, NpPeaCTaBNeHNN U Nepefaye Hay4yHoM MHGOopMaLmm
b1.6.12 BblumcnuTenbHble METOAbLI B XMMUN
b1.6.16 du3nyeckne MeToAbl UCCNeoBaHNs
b1.B.06 MHbopMaLMOHHbIE TEXHONOMMMW B HAYYHOW AEATENBHOCTU CNELMAnMCTOB-XMMUKOB
62.6.01(Y) MpaKTuKa No MosyYeHUIo NEPBUYHBIX NPOMECCHOHANBHBIX YMEHWIA U HAaBbIKOB, B TOM YMC/IE NEPBUYHBIX YMEHUI Y HABLIKOB B HAY4HO-WUCC/IEA0BATENBCKON AESTENBHOCTU
62.5.03() TexHonornyeckas npakTuka
62.65.04(Mg) MpeaannnoMHas NpakTMKa
b2.B.01(H) HayuHas uccneposatenbckas pabota
b3.5.01 ['ocypapcTBeHHas utoroeas atrectaums
nK-7 rOTOBHOCTbIO I'IPeACTaBHfITb nony4YeHHble B UCCNEA0BaHUSIX PE3Y/bTaThl B BUAE OTUYETOB M Hay4HbIX NMy6nmkaumi (CTeHAOBbLIX 0KNaA0B, pedepaTos 1 cTaTei B K
neprvoaNYecKon Hay4yHou neyaTw)
51.B.03 CoumanbHo-nonuTUYeckas UCTopus Ans XMMMKOB
b1.B.06 MHbopMaLMOHHbIE TEXHONOMMMW B HAYYHOW AEATENbHOCTU CNELMAnMCTOB-XMMUKOB
b1.B.10 [cmxonorust anst XMMMKOB
b1.B.11 lNpaBoBeaeHWe B NPUMEHEHUU K XMMUYECKUM MPON3BOACTBAM
b1.B.[B.01.01 Ponb nMyHOCTM B MCTOpUKM ANS XUMUKOB
51.B.[1B.01.02 Pycckuin 3bIK M KynbTypa peun Anst XMMUKOB
51.B.AB.01.03 KynbTyponorusa anst XMMukos
62.6.03(I) TexHonornyeckas npakTvka
62.5.04(MNa) MpeaaunnoMHas npakTuka
b2.B.01(H) HayuHas uccneposatenbckas pabota
b3.5.01 ['ocynapcTBeHHas utorosas aTrecraumns
oTA.B.02 MepeBoa Hay4YHO-TEXHUYECKOW NIUTEpaTypbl
¢®TA.B.03 ®paHLy3cKkuit S3bIK
Bup neatenbHOCTU: HayYHO-NPOM3BOACTBEHHAS
K-8 BMafileHMEM OCHOBHbIMU XMMUYECKUMN, DU3UNYECKMMIN N TEXHNHECKMMM acneKTaMm XMMUYECKOrO NPOMBILLIEHHOMO NMPOU3BOACTBA C YYETOM CbiPbEBbIX U K
3HEPreTUYecKkunx 3aTpart
b1.6.21 XuMuyeckast TexHonorus

52.5.03()

TexHonormyeckas npaktuka
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62.6.04(MNa) MNpeaaunnomMHas npakTuka
b3.5.01 ['ocypapcTBeHHas UToroeasi atrectaums
MK-9 Bﬂafl,eHVIeM 6a30BbIMU MOHSATUSIMM 3KOSIOMMYECKON XMMUKM, MeToAaMM 6e30MacHOro 06palLEHNS C XMMUYECKUMI MaTepuanaMm C Y4ETOM UX PUNUYECKMX U XUMUUYECKUX K
CBOWCTB, CMOCOBHOCTb MPOBOANTL OLIEHKY BO3MOXHbBIX PUCKOB
b1.6.06 YcToiuMBOE pasBuTHE
b1.6.14 KBaHTOBast xumus
b1.65.19 CoBpeMeHHas XMMus n xnmmnyeckast 6e3onacHoCTb
62.6.03(I) TexHonornyeckas npakTvka
62.6.04(MNa) MpeaaunnomMHas npakTuka
b3.6.01 ['ocynapcTBeHHas utorosas atrecraumns
oTA.B.01 Mpa)kaaHCKas 3alMTa B YpE3BbIYANHBIX CUTYaLMSIX
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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-5; OK-6; OK-7; OK-8; OK-9; OlNK-1; OINK-2; OrK-3; OMNK-4; OrK-5; OrNK-6; OMNK-7; MK-2; MNK-3;
b1.b basoBas 4acTb MK-4; MK-6; MK-8; MK-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 OpraHuyeckas Xumms 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-5; 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 XuMnyeckas KMHeTMKa OK-1; OfMK-1; NK-3
51.B.08 KaTanua B XMMUYECKNX PeaKLMsIX OK-1; OrK-1; TK-3
51.B.09 M36paHHble raBbl HAyK O MaTepuanax OrK-1; OrK-2; MNK-3
51.B.10 Mcuxonorus Ans XMMMKOB OK-1; OK-7; OMK-8; MK-7
51B.11 MpaBoBefeHne B NPUMEHEHUN K XUMUUYECKM OK-5; OK-6; MNK-7
NpoOM3BOACTBaM
B1.B.12 SneKTUBHbIE KypChl NO duanyeckom KynbType u cropty | OK-7; OK-8
61.B.AB.01 Avcumnnuuel no Beibopy B1.B.AB.1 OK-7; OrK-7; MK-7
51.B.4B.01.01 Po/lb IMYHOCTY B UCTOPUM A1t XMMUKOB OK-7; OMNK-7; NK-7
51.B.[B.01.02 PyCCKUiA 3bIK M Ky/bTypa peun Ans XMMUKOB OK-7; ONK-7; NK-7
51.B.[1B.01.03 KynbTyposnorust ins XMM1UKOB OK-7; OrK-7; MNK-7
|51.B.D,B.02 Jvcumnamnnel no euibopy 51.B.11B.2 OK-1; OMK-1; OMK-2; MNK-3
51.B.1B.02.01 Peakunm 1 MeTo/Ibl OpraHNYeCcKoN XMMmun OK-1; OMK-1; OMNK-2; NK-3
51.B.1B.02.02 MonekynsipHbI An3aliH B MaTepuUanoBeaeHnm OK-1; OrK-1; OMK-2; MNK-3
o1o.400205 _|coenetie vroms s v cnspesin | OCT O, O T
51.8.1B.02.04 Sgaﬁizs:::lsaz::mcnMTeanble MeToabl ans pelwenns | OK-1; OMK-1; OMK-2; MK-3
|51.B.,D,B.03 JAucumnnnubl no swibopy 51.B./1B.3 OK-1; OfMK-1; OMK-2; MK-3
51.8./18.03.01 ng:;ﬁ:ﬁg:me MHOFOCTYNEHYATOr0 CUHTE3a HOBbIX OK-1; OMMK-1; OMK-2; MK-3
51.B./18.03.02 ﬁgieuglsgﬁg;gggzmqecmﬁ CUHTES B OK-1; ONK-1; OMNK-2; MNK-3
51.B./1B.03.03 XMW reTepOLIMKIIMYECKUX COeaUHEHNN OK-1; OMK-1; OMK-2; MNK-3
|E~1.B.D,B.04 AvcumnnuHel no Beibopy B1.B.[B.4 OK-1; OrK-1; OMK-2; MNK-3
51.B.[1B.04.01 MeTannoopraHnyeckas Xummus OK-1; OMNK-1; ONK-2; MK-3
51.B./1B.04.02 XuMmUyeckas TOKCMKONOrus OK-1; OMK-1; OMK-2; MK-3
oLo.gp0v 0 |G o e css e |OKT O O T
51.B./1B.04.04 Knactepbl 1 3neMeHTopraHmyeckue coeuHeHus OK-1; OMK-1; OMNK-2; NK-3
|E~1.B.D,B.05 Avcumnnuusl no Beibopy 61.B.AB.5 OrK-1; OrK-2; MK-3
51.B.[1B.05.01 MonekynsipHOe MOAENMPOBaHME HOBbIX MaTepPUasnos OrK-1; OrK-2; MK-3
OpraHuyeckme 1 rmbpuaHbie MaTepuansl Ans OrK-1; OMNK-2; MNK-3
51.B.1B.05.02 3MEKTPOHMKN, POTOHMKN 1 CUCTEM Npeobpa3oBaHus u
3anacaHu1s SHeprum
51.B.[B.05.03 CTepeoxummst OrK-1; OrK-2; MK-3

b2

MpaKTuKKM, B TOM YKC/E HAy4YHO-UCCIIeAoBaTesIbCKast
pabota (HWP)

OMK-1; OMK-2; ONMK-5; OMNK-6; ONK-7; ONK-8; NK-1; NK-2; MNK-3; NK-4; NK-5; NK-6; NK-7; MK-8; NK-9

b2.6

Ba3oBas yactb

OrK-1; OMK-5; OMK-6; OlK-7; OrK-8; MNK-1; MNMK-2; NK-3; rnK-4; rnK-5; rk-6; rk-7; rnk-8; rk-9
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| NHpekc HaumeHoBaHve DopMrpyeMble KOMMNETEHLMN
lMpakTuKa No nosy4YeHuIo NepBUYHbLIX OrK-5; MNK-3; MNK-6
52.5.01(Y) NPOeCccoHabHbIX YMEHMIA 1 HABbLIKOB, B TOM YuC/ie
- MEPBUYHBIX YMEHWIA M HABLIKOB B Hay4HO-
UCCIEA0BATENbCKON AESTENIbHOCTU
B2.5.02(Y) Meparornyeckas npakTvka OrK-5; OrK-7; OrnK-8
52.5.03(M) TexHonornyeckas npakT1ka OrK-1; OIK-5; OMK-6; MK-1; MK-2; MK-3; MK-4; MNK-5; MK-6; NK-7; MK-8; MNMK-9
52504(I'I/:1) npeﬂﬂMl’lﬂOMHaﬂ npakTmka OrK-1; OMK-5; OriK-6; MK-1; MK-2; MK-3; MK-4; MK-5; MK-6; MK-7; MNK-8; MNK-9
|BZB BapVIaTVIBHaﬂ yacTb OlNK-1; OMK-2; MK-1; NK-2; MNK-3; nK-4; NnK-5; rnKk-6; nK-7
|52.B.01(H) HayuHasi uccneposatensckas pabota OrK-1; OK-2; MK-1; MK-2; MK-3; MK-4; MK-5; MK-6; MK-7
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OTIK-1; OTK-2; ONK-3; OMK-4; OMNK-5; OTK-6; ONK-7; ONK-8; MNK-1;
B3 locynapcTBeHHas utorosas atrectauus MK-2; MK-3; NK-4; NK-5; MK-6; MK-7; NK-8; NMK-9
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OTK-1; OTK-2; ONK-3; OMK-4; OMNK-5; OTK-6; ONK-7; ONK-8; MNK-1;
B3.5 basosas yacTb MK-2; MK-3; MK-4; MK-5; MK-6; MK-7; K-8; NK-9
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OTIK-1; OTK-2; OMK-3; ONK-4; OTIK-5; OTK-6; OMK-7; ONK-8; MK-1;
B3.6.01 ['ocynapcTBeHHas UToroeasi atrectaums MK-2; MK-3; MK-4; MK-5; MK-6; MK-7; NK-8; MK-9
|®T,D, ®aKynbTaTMBbI OK-6; OK-7; OK-9; OMNK-7; MNK-7; MK-9
|<DT,£I,.B BapuaTuBHasl 4acTb OK-6; OK-7; OK-9; OMNK-7; MNK-7; MNK-9
®TA.B.01 paXkaaHCKas 3aluMTa B Ype3BblHalHbIX CUTYaLmaX OK-6; OK-9; MNK-9
®TA.B.02 MepeBoa HayYHO-TEXHUYECKON NMTepaTypbi OK-7; OK-7; NK-7
®TA.B.03 ®paHLYy3CKuit S3bIK OK-7; ONK-7; NMK-7
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MPAKTUKN  Y4yebHbii nnaH cneumanuteTa '04.05.01_2018_Xumus mate

punanos_Hosbin KYT.pIx', koag cneunansHocTtn 04.05.01, rog Havana nogrotosku 2018

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




KYPCOBBbBIE NPOEKTbI N PABOTbl  YuebHbii nnaH cneunanuteta '04.05.01_2018_Xumua matepuanos_Hosbii KYT.plx', kog cneunansHocTn 04.05.01, rog Hayana nogrotosku 2018

Bua | Kypc | Cem | Kad. | Crya. | 3ameyaHus
HeopraHuyeckas xumms
KP 1 2 4
OpraHuyeckas Xxumus
KP 3 2 1



CBOOHLIE OAHHEIE

YueSHwid nnad cneyuanuTeta '04.05.01_2018_Xwuur matepuance_Hoewil K¥T.plx', vog cneynanerocti 04.05.01, rog Hawana nogroToeku 2018
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( =2,
Ba=.% | Bap.% 'H'BI'E: Boero |Ceml | Cam? || Bosro | Cem3 | Cend ||Boero (Cem 5 | Cenmb || Bosro | Cen 7 (Cem § || Boero [ Cem 9 | Cen A
Bap.)% | Mun, | Makc., DaKT
WMroro (o derkynbTaTHESHH) 299 316 308 51 0 31 &4 12 32 &0 30 30 (] I 31 €l 31 30
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OHCLHNIHHE [ Moy nm ) TT% 23% (32.1% 243 246 243 &0 30 30 5 25 26 5 2B 27 Ll 2B 23 22 22
Ba=0EaA 4aCTh 186 204 187 52 24 28 £ ] 20 19 44 24 20 36 17 19 16 15
BapMaTHEHER 43CTh 42 57 56 E [ 2 15 9 7 11 4 7 15 11 4 [ [
e e e 50% | B0% | 0% 45 51 a8 5 1 4 5 2 3 5 2 7 pic} E 1
HEYHHO-WOCNEeAoEaTeNnLCKan paboTa (HWP) - - :
Ba=cEsR 48CTh 15 27 24 3 3 3 3 15 z 15
BSpMETHEHER 43CTh 24 27 24 2 i 1 5 2 3 [ 2 4 11 [ 5
MoCynapCTESHHER MTONOESR 3T TECTALHA 6 9 9 9 9
Ba=cEsR 48CTh ] 9 9 9 9
DR NETETHER 5 10 ] 1 1 4 2 2 2 1 1 1 1
EapMaTHEHIR 43CTh 5 10 ] 1 1 4 z 2 2 1 1 1 1
_ ON, dakyneTaTHed (B nepuog TO) 613 0.7 | £33 - 4.7 | &84 e | 613 €09 | S&.B €0.9 | 64
Vuebuan Harpy=zca (acanqaecwen) -
OM, akynbTETHEL (B NEpHOA 32, CEC0) 1.6 28.5 356 - 43.1 356 42,8 238 8.6 35.6 23.8
K — . _lan 5ez 3nEKT. AMCLUHMAKH Mo duE. K. 8.4 40 277 - 4.7 276 23 29.5 23 325 18 283
EHTERTHER TE B nEpuoa e S AWCLHMAHWHE MO M=K, 21 1.9 319 - 19 1.9 1.9 1.9
Bnok B1 4304.8 7184 UE - &44.2 Lig 428 | 4838 3616 | 451.8 163
E TOM YHCNE MO 3NSKT. AWCL. o gk, 328 iz [ - [ =3 (=3 iz
. Bnok B2 L7844 - 16.2 16.4 22 48,2 32 72.4 144.4 | 2156
CyMMEDHER KOHTEKTHER peooTa (aKan. 4ac)
EBnok B3 -
Bnow T, 135.2 16.2 - £ izz 18.2 18.2 18.2
HMToro no ecem SnoKkaH S01g.4 7184 | 552.2 - 8926 | Seb.E 480.2 L3z 411.8 | 542.4 3256 | 2166
SHZAMEH (2} 5 2 3 & 3 3 & 3 2 5 2 3 2 2
ZAMET (3=) 11 ] 3 9 & 3 11 5 [ 7 4 3 2 2
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K¥YPCOBAR PABOTA (KP) 1 1 1 1
. ] NEKLWOHHE 35.58%
MPOUSHT ... ZEHATHHA OT SYOWTOpHER (90)
E MHTERSKTHEHROH thopue 25,90,




CIMNCOK KADEP  YuebHbin nnaH cneunanuteTa '04.05.01_2018_ Xumusa matepunanoB_Hosbii KYT.pIx', kog cneunansHoctv 04.05.01,

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




CIMNCOK KADEP  YuebHbin nnaH cneunanuteTa '04.05.01_2018_ Xumusa matepunanoB_Hosbii KYT.pIx', kog cneunansHoctv 04.05.01,

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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