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VTBEPKJIAIO:
Jlexan xumudeckore (akyibrera

« Efi » arpers 2020.-_‘_}{'

[Nporpamma coctas/ieHa Ha ocHoBe DeIepaTbHOrO TOCYIaPETBEHHOro 06pasoBaTEILHOIO
cranznapra Beicnero obpasosanust (GI'OC BO) cnermanbroctu 04.05.01 OyniamenTaibHas 1
NPUK/IaIHAS XMMHUS, yTBEPKIEHHOTO TpuKazoM MuuucTepeTsa oOpasosanus n Hayku Poccuiickoi
®esepanun ot 13 mroma 2017 r. Ne 652; yueGHOro riaHa H OCHOBHOR 00pasoBare/IbHOH Iporpam-
Mbl crenmaibaoctu 04.05.01 OyHaaMenTanbHas # MpUKJIAIHAS XHMUS, paspaboTanibix B TOY
BITO «/lonerkuii HalMOHaIbHBIH YHUBEPCHTETY.

Paspabotumk: .
JloneHT kadenpbl PU3HUECKOH XUMHUH,
K.X.H., IOLEHT H.A. Typosckuii

[porpamMma y4eGHOMN JMCIMILIKHEL YTBEPIK/ACHA HA 3aCEaHuH Kadepbl (PU3MIecKOH Xu-
MHH
[Tporokon Nel3 ot «28» mapra 2020 r.

3apeyromuit Kadeapoi B.M. Muxanbuyk

[porpamMma yueGHO# AMCLMILIMHBL 0100peHa y4eOHO-METOMNYECKOH KOMUCCHEH XUMHC-
ckoro (axynbreTa
ITporokon Ne 3 ot «15» anpens 2020 r.

KOMHCCHH (pakyIbTeTa H.B. S610ukosa

[Ipencenarens yueOHO-METOMHUECKOH %f{ ! / 2
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1. OBJIACTh IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYEBHOM ITPOLECCE

YueOHast TUCHMIUIMHA «AKTyaJbHbIE HATpaBICHUS (U3NUECKOH XUMHH» BXOAHT 6 6apud-
muenyto uacme npogheccuonansnoco 6aoka oucyunaun (I16.BB.13), moaroroBku CTyneHTOB
OII Crienmanurer no cneuuanbHoctu 04.05.01 dyHnameHTanbHas U NpukianHas xumus. Jucuu-
TUTMHA «AKTYaJIbHBIE HANPaBJIEHUS] (PU3UUIECKON XUMHUN» PEATN3yeTCsl HA XUMHUYECKOM (paKybTeTe
JouHY xadenpoii pu3nueckoll XUMHIH, OCHOBBIBAETCS HA 0a3e OUCLUILUIMH rOCYIapCTBEHHOTO 00-
Pa30BaTENBbHOIO CTaHAAPTA BBICHIETO IMPO(PECCHOHANBHOTO O00pa30BaHUS IO CIEHATbHOCTH
04.05.01 dyHnameHTambHAs U TPUKJIATHAS XUMUSI - HEOPraHUYeCKasl, OpraHndeckas, pusuaeckas
U KBaHTOBas XMUMMUsI, SIBJISIETCS] OCHOBOH JUIsl IPOXOXKAECHUs HAyYHON MPAKTUKU U BBIIOJIHEHUS BbI-
MyCKHOM paOoThI.

2. CTPYKTYPA JUCIIUIIVINHBI

Xapaxmepucmuxa yuednoil Oucyuniunl

04.05.01 dynnameHTanapHas U MPUKJIAAHAS XH-
CrennanabHOCTD
MUsI
Crneuunanusanus
OObpazoBatesbHas MPOrpaMma Crenupanaurer
Ksanudukarms Xumuk. lIpenonasarenb XuMuu
KonnuecTBo copep:kaTesbHbIX MOYJIEH 2
JucuunruiiHa 0a30BoH / BApHATHBHON YacTH
v BapuarusHnas yacte 11b
00pazoBaTeJIbHON POTPAMMBI
Dopwmsl koHTpoust (MK, sx3ameH, 3a4er) 3a4€T
Mokasaren ouHasi popma oOyue- | 3aouHasi popma oOyuqe-
HUsI HUsI
KonnuecTBo 3aueTHbIX eANHUL (KPEOUTOB) 4
I'on moaroTroBku 4
Cemectp q
KonnuecTso yacos 144
- JEKIIMOHHBIX 42
- IPAKTUYECKUX, CEMUHAPCKUX 14
- 1abOPaTOPHBIX -
- CAMOCTOSITEJIbHON pabOThI 88
B T.4. UHAMBUYAJIbHOE 3a/laHHe -
HenenbHOE KOIUYECTBO YaCOB, 10.2
B T.4. Ay IUTOPHBIX 4

3.OINCAHUE JUCIUILJINHbI

Menn:

—  neoaeo2uyeckasi — NIOArOTOBKA CIIELUAINCTOB-XUMHUKOB, KOTOPBIE YMEIOT MPUMEHSITh BCE
BO3MOYKHOCTH COBPEMEHHON (pU3N4IeCcKOl XUMHUH ISl PELISHUs] TEKYIINX XUMHUYECKUX MPOo-
onem; popMUpOBaHHE y CTYJEHTOB CUCTEMATUYECKIX 3HAHUN COBPEMEHHOTO COCTOSIHHS,
BO3MOXKHOCTEH U OrPaHUYE€HUN TEXHOJOTUI KOMIBIOTEPHOTO CUHTE3a, PACTIO3HABAHUE
CTPYKTYPbl XUMHUYECKUX COCUHEHU, CTPYKTYPHON XUMUHU, MOJIEKYJISIPHOTO MOJI€TUPOBa-
Husi, QSAR u MONEKyIIpHOrO JOKUHIA MOJIEKYJISIPHBIX CUCTEM.

—  Ouoakmuyeckas — yCBOGHUE 3HAHUH, MPEeTyCMOTPEHHBIX MTPOrPaMMOii, biaronaps LeneHa-
IIPaBJIEHHOMY COTPYJIHHUYECTBY MPENOaBaTeNs U CTY/IEHTa,




—  MemoouyecKkas — BbIIENHUTD TJIABHOE 3B€HO B KAXKJION TeMe, 4To OyAeT CriocoOCTBOBAThH
(bOpMHUPOBAHNIO OCHOBHBIX MOHATHH 1O Kypcy, GOPMHUPOBAHHUIO 3HAHUIN B PE3yJIbTaTe aKTH-
BU3ALUH [TO3HABATEIBHON ESITEIbHOCTH CTYACHTOB, MPUMEHEHHE PA3JIUIHBIX METOAOB aK-
TUBHOTO OOy4YEeHUSI.
3apnaua:

—  PackpbITh (PU3MUECKUI CMBICT OCHOBHBIX 3aKOHOB (PU3NYECKOH XUMHH, HAYYUTH CTYACHTA
BU/IETb OOJIACTH MPUMEHEHHSI STHUX 3aKOHOB IPHU PEIIEHUH KOHKPETHBIX XUMHUYECKUX IPO-
onewm;

—  BBIICJUTH METOJOJOTHYECKH Ba’KHBIE BOMPOCHI XMMUU M Ha KOHKPETHBIX MPHUMEpax IMOKa-
3aTh B3aUMOCBSI3b (PM3UUECKON XUMHU C IPYTHMMH AUCLHUIUIMHAMH XUMHUYECKOTO U €CTe-
CTBEHHO-HAYYHOT'O ITHKJIOB.

— pa3BUTHE YMEHHUH, KOTOpPbIe IOMOTYT IPAMOTHO MPHUMEHSITh TEOPETUIECKUE 3aKOHBI XUMUHU
NPU PEIIEHUN PA3JIMYHBIX 33714, IPOBOANTDH PACUETHI BBIXOAA MPOAYKTOB XMMUYECKOH pe-
aKIUH, TOJb30BATHCS COBPEMEHHBIMHU CIIPABOYHMKAMH TEPMOJMHAMUYECKHUX NAHHBIX JJIS
pacdera KOHCTaHT PaBHOBECHs, 0OOOCHOBAHHO NMPOBOANTDH OLIEHKH TEPMOIUHAMHYECKUX BE-
JMYUH, UCTIOJIB30BATh PE3YJIbTAThl PA3JIMUHBIX JIHArPaMM COCTOSIHUS, PACCUHTBIBATH KHUHE-
TUYECKHE TTApaMeTPbl XMMUYECKHUX IMPOLIECCOB — KOHCTAHTBI CKOPOCTH, SHEPTUH aKTHBALINH,
COCTABJIATh KWHETUYECKHE YPABHEHHS [Tl 3aJaHHOTO MEXaHN3Ma XUMHUYECKOTO MpoLecca U
zp.

— TIOATOTOBUTH CIELHATUCTA-XUMHUKA, KOTOPBIH, OMHUPasiCh HA OCHOBHBIE KOHIIETILIUH aTOMHO-
MOJIEKYJISIPHOW apXUTEKTYPbl U 3JIEKTPOHHON CTPYKTYPbI MOJIEKYJIIPHOTO YPOBHSI OpTraHU-
3alMU BEIECTBa, OyJeT MCIIONB30BaTh METOAbI KOMIBIOTEPHONH XUMHUH, KaK CPEICTBO IMOJTY-
YEeHUS] XUMUYECKOH HH(POPMALIUU O CTPOSHUHU M CBOMCTBAX XMMUYECKHX COEIUHEHHH.

— copmupoBaTe 0a30BbIe MPEACTABICHUS O TEOPETUYECKUX METOJAX, KOTOPBIMH H3YYarOT
3JIEKTPOHHOE CTPOSHHE aTOMOB M MOJICKYJI, IJIsl MTOJy4YeHHst HHPOPMAIIH O CTPOSHUH H pe-
AKIMOHHOW CIOCOOHOCTH MOJIEKYT,

— Hay4YUTb CTYICHTOB MCIIOJB30BaTh COBPEMEHHBIE KOMILIEKCHI MPOrPaMM CTPYKTYPHOH XH-
MHH 1151 1151 petnenns npoonemer QSPR.

TpeGoBaHusi K pe3yJibTATAM 0CBOEHHSI AUCHHMILTHHBIL. [Iporecc m3yueHust AUCUUIIIMHBI «AKTY-
aNIbHBIE HANpPaBJIeHUs (PU3NUECKON XMMHUMY HAIpaBlieH Ha (POPMHUPOBAHHE SJIEMEHTOB CIIEIYIOIINX KOM-
nereHuwii B coorsercteur ¢ @I'OC BO u OOII no cneunansroct 04.05.01 ®dyHnameHTanbHas U npu-
KJIaTHAsl XUMUST:

a) yHuBepcajibHbIX KomneTreHuni (YK):
CUCMEMHOE U KPUMUYECKOe MblULTIeHUE

— CHOCO0€H OCYIIECTBIISATh KPUTHUECKUH aHaIU3 MpOOJIEMHBIX CHTyalUil HA OCHOBE CHCTEMHOIO
noaxona, BeipadarsiBaTh crpareruto aeictauii (YK-1);

paspadbomxa u peanu3ayusi N(POeKmos
— croco0eH yIpaBJsiTh MPOSKTOM Ha BCEX dTarax ero skusHeHHoro nukia (YK-2);

KOMMYHUKAYUS
— CIOocO0eH MPUMEHSTh COBPEMEHHbIE KOMMYHHKATUBHBIC TEXHOJIOTUH, B TOM YHCJIE HA HHOCTPaH-
HOM(BIX) sI3bIKe(aX), IS aKaJeMHUYECKOro U npodeccrnonanbHoro s3anmoneicTaust (YK-4);
CAMOOP2AHUBAYUSL U CaMOPA3BUMUE (6 MOM Yucie 300po6secoepexceniie)

— croco0eH ONpeneNsATh U PEan30BbIBATh MPUOPUTETH COOCTBEHHON IEATEIbHOCTH U CIIOCOOBI €
COBEPILIEHCTBOBAHMS HA OCHOBE CAMOOLIEHKU U 00pa3oBaHus B TeueHne Beeil xu3Hu (YK-6).

0€30naACHOCIIb HCUBHEOESTMETbHOCU
— Croco0€H C037aBaTh U MOAAECPKUBATH OE30MaCHBIE YCIOBUS KU3HEAEATCIbHOCTH, B TOM UYHCIE
NP BOSHUKHOBEHUU Ype3BbldaifHbIX cutyanumii (YK-8).



0) oomenpodeccnonanbubix komnerenuuii (OIIK):
obuenpogheccuonanbHbIE HABLIKU
— CHOCOOEH aHaJM3UPOBATh, UHTEPIPETUPOBATL U 00OOINATE PE3yJIbTaThl SKCIIEPUMEHTATIBHBIX U
pacyeTHOTEOpeTHUECKUX padoT xumMuieckoi HanpasinerHoctr (OIIK-1);
— crmocoOeH MPOBOANTb XMMUYECKUH SKCIIEPUMEHT C HCIIOJIb30BAHHEM COBPEMEHHOTO 000pyI0Ba-
HUs, coOmonas HopMbl TexHukn 6e3onacuocta (OIIK-2);
— croco0eH MPUMEHSTh PaCYETHO-TEOPETHUECKUE METOABI JUIsl M3YYEHUsI CBOWCTB BELIECTB M IPO-
LIECCOB C UX YYaCTHEM, HCIIONIb3Ysl COBPEMEHHOE MPOrpaMMHoe obecrieueHne u 6a3bl JaHHBIX MPO-
¢deccuonanpHoro HazHaueHus (OI1K-3).
QusuKo-mamemamuyeckas i KOMHbIOMEPHAS ZPAMOMHOCIb NPU PeueHull 3a0ay npogec-
CUOHANIBHOT OesimenIbHOCIU
— cnoco0eH IJIaHUPOBaTh PAdOThl XMMUYECKOH HANpaBICHHOCTH, 00padaTbiBaTh U HHTEPIIPETUPO-
BaTh MOJYYEHHBIE PE3YJIBTAThI C UCMOIB30BAHIEM TEOPETHUECKUX 3HAHUHA W MPAKTHYECKUX HaBbI-
KOB pEIIeHUs] MaTeMaTHYeCKux u puznuecknx 3anad (OIIK-4);
— cnoco0eH UCTIONB30BaTh HHPOPMALMOHHbIE 0a3bl JaHHBIX U aAaNTHPOBATH CYIIECTBYIOLIHNE MPO-
rpaMMHBIE TIPOIYKTHI ISl peLIeHNs 3a1a4 NMPO(eCCHOHANBHON EATENbHOCTH C YIETOM OCHOBHBIX
TpeboBanuii nadopmanmonnoit 6ezonacHoctu (OIIK-5);
npeocmaenene pe3yrvmamos npopecCuoOHAIbHOU OesimeIbHOCU
— cnoco0eH MPENCTaBISATh PE3YJIbTaThl MPO(HEeCCUOHANBHON NeATeIbHOCTH B YCTHOW U MUCbMEHHOM
¢dopme B COOTBETCTBHH C HOPMaMH U MPaBHJIAMH, PUHATBIMH B IPOPECCHOHATBHOM COOOINECTBE
(OIIK-6).
6) npodeccuonanbubie komnerenuuu (IK):
HAYYHO-UCCE006AMENIbCKASL 0eSIMENbHOCHTb:
— cnocobeH mpoBOANTH cOOp, 00paboTKy, aHamu3 u 0OOOIIEHHe Pe3yJbTATOB HKCIEPUMEHTOB U
UCCIIEIOBAHUN B PA3JIMYHBIX OOJIACTSX XUMHUH, XUMHUYECKOH TEXHOJIOTUU 1 cMekHbIX Hayk (ITK-1);
— cnocobeH oQOpMIISITH Pe3yJIbTaThl HAYYHO-HCCIENOBATEIBCKIUX M OIMBITHO-KOHCTPYKTOPCKUX
pador (IIK-2);
— cnocoOeH BHEAPSATH Pe3yJIbTaThl HCCIEAOBAHUN U pa3padOTOK B COOTBETCTBHH C YCTAHOBJICH-
HbiMu TTOTHOMOYHsIME (TTK-3).
MEXHON02UYECKASL OesIMENbHOCTb!
— cnoco0eH MPOBOANTH HAYYHBIE HUCCIEIOBAHMS, COBEPIICHCTBOBATh U pa3padaThIBaTh TEOPHU H
METOMBI U3yYEHHs] XUMHUYECKUX TPOLECCOB, OCYIIECTBIATh MPAKTHUECKOE MPUMEHEHHE TONTy4UeH-
HBIX 3HAHUH M PE3yJIbTATOB B PA3JIMYHBIX OTPACISIX SKOHOMHUKHU (ITPOMBILIICHHOCTH, CEIbCKOM XO-
3SMCTBE M JP.), CBA3AHHBIX C MEpepabOTKOM ChIpbsl, MOay(GabpUKaTOB, MPOMBIIIIEHHBIX OTXOIO0B,
MOJIyY€HHUEM U COBEPIIEHCTBOBAHHEM PA3JIMYHBIX BEIECTB, MATEPHAIIOB, pa3pabOTKON U yydine-
HUEeM TexHoJorndeckux npoueccos (ITK-4);
— cnoco0eH K MPOBENEHHIO OMBITOB, UCTIBITAHUN M aHAJIN30B C LIETBI0 M3YYEHHUS] COCTaBa, CTPOE-
HUSI, CBOWMCTB M MPOLIECCOB MPEBPAIICHUH BELIECTB, SJHEPTeTHUYECKUX U XUMHUECKUX W3MEHEHHUH B
Pa3IMYHBIX HATYpPAJIbHBIX HJIM HCKYCCTBEHHBIX BeIeCTBaX, Chipbe U u3nenusx (I1K-5);
— cnocobeH Ha pa3paboTKy METOAMK MPOBEACHUS KOHTPOJISI KA4eCTBa JJIsl M3TOTOBHUTENEH U TMO-
Tpedureneit xumuueckoi nponykunu (I1K-6).
OP2AHUBAYUOHHO-YNPABNIEHYECKAS OSMENbHOCHb!
— cnoco0eH OCYIIECTBIIATh HAyYHOE PYKOBOACTBO palOTaMH B COOTBETCTBUM C IUIAHOM PabOTHI
CTPYKTYPHOTO MOApa3ieeHus, (OpMHUPOBATh MX KOHEUHBIEC LENU U MPEAIoaraeMble Pe3yJIbTaThl
(IIK-7);
— cnoco0eH OCYIIECTBISITh KOHTPOJIb BBIMOJIHEHUS MPEIYCMOTPEHHBIX IUIAHOM 3aaHUH, KOH-
TPOJIb Ka4eCTBa MPOBEACHUs paboT, BBIOJHEHHBIX PaOOTHUKAMU MOAPA3AEICHUS U COUCTIOIHUTE-
msivu (TIK-8);
— cnoco0eH MPUMEHSITh aKTyalIbHYI0 HOPMATHBHYIO TOKYMEHTAIIMIO B COOTBETCTBYIOLIEH 00IacTu
3Hanu# (I1K-9).



neoazo2u4ecKkas OesimebHOCHb:
— cnoco0eH OCYIIECTBIATh MPOPECCHOHAIBHYIO NEATENIbHOCTD B COOTBETCTBHU C TPeOOBaHUAMU
(benepanbHBIX TOCYOAPCTBEHHBIX OOpA30BATENBHBIX CTAHAAPTOB, K pa3padOTKe, M3MEHEHHIO U
00ECIIeYEeHNIO BBIMOJIHEHHS YUeOHBIX MPOrpaMM B COOTBETCTBUHU C yUeOHBIM IUIAHOM U rpaduKoM
yuebnoro npouecca (I1IK-10);
— cnoco0eH UCIoNb30BaTh pasHooOpasHble 3(hdekTuBHbIE (POPMBI, PUEMBI U METObI OOYUESHHS, B
TOM YHCIIe, BBIXOASIINE 32 PAMKHM y4eOHBIX 3aHATUI. MPOEKTHAas HESTEIbHOCTb, JaOOpaTOpHBIE
SKCIIEPUMEHTHI, TIOJIeBasi MPAKTUKA M T.IL., K MPOBEICHUIO WHIAMBHAYAIbHBIX 3aHATUH ¢ o0ydaro-
IIUMUCS], OPTAHU3ALMI0 U KOHTPOJIb UX camocTositesibHol padoTer (ITK-11);
— cnocobeH pa3pabaTbiBaTh (OCBAaMBATh) M MPUMEHSTh COBPEMEHHBIC TICUXOJIOr0-TIearorndecKue
TEXHOJIOTUH, OCHOBAHHBIE Ha 3HAHUH 3aKOHOB PA3BUTHS JINYHOCTH U TIOBEACHUS B PEAJLHON U BUP-
TyanpHOH cpene (ITK-12).

B pesyabTare nzyueHust yueOHOMH AHCUUIUIMHDBI CTYAEHT J10/KEeH
3HATh:

—  METOJOJIOTHIO MOJIEKYJISIPHOTO MOJEIMPOBAHMS,

— QSAR/QSPR mMeTo0/0rHi0 B KOMIBIOTEPHOM AH3aiiHe OMOJIOTHYeCKI/PEaKIIMOHHO aKTHB-
HBIX BEILECTB,;

— METOJOJIOTHIO YCTAHOBJIEHUS] CTPYKTYPbl XUMHUECKUX COEAUHEHUH CIIEKTPaIbHBIMU METO-
Jamu,

—  METOZIOJIOTHIO (PUBUKO-XMMHYECKIX OCHOB KOMITBIOTEPHOTO CHHTE3a;

— METOJOJIOTHIO YCTAHOBJIEHUS] CTPYKTYPbl XUMHUECKUX COEAMHEHUN CHEKTPalbHbIMU METO-
Jamu,

— METOIOJIOTHIO BBIOOpA YPOBHS TEOPUH MOJIEKYJIIPHOTO MOJEINPOBAHHS METOIAMHU KBaHTO-
BOM XMWY,

— METOIOJIOTHIO BBIOOpA YPOBHS TEOPUH MOJIEKYJIIPHOTO MOJEIUPOBAHHS METOIAMHU KBaHTO-
BOM XUMUH,

— HAHOXUMHUM - MIPSIMOTO MyTH K BBICOKUM TEXHOJIOTUAM HOBOTO BEKaQ,

— HAHOHOCHTeJIeH JIeKapCTBEHHBIX BEILECTB.

— OCHOBHBIX MTOHSTUH aTOMHO-MOJIEKYJIAPHON apXUTEKTYpPbl XUMUYECKUX COEIUHEHUM.

— KJIFOYEBBIX KOHLENIUI CTPYKTYPHOU XUMUH,

— 3aKOHOMEpPHOCTEM CBA3U BJEKTPOHHOIO CTPOEHHUS XHMUYECKUX COEIMHEHUN C HUX CBOH-
CTBAMH U PEAKLIHOHHON CIIOCOOHOCTBIO.
yMeThb:

— TOJy4YaTh CTPYKTYPHO-XUMHUYECKYIO MH(POPMALIUIO — MOJIEKYJISIPHBIE NECKPHUITOPHI HCCIIe-
AyeMbIX OOBEKTOB HCHOJB3Yys KOMIUIEKCHI mporpaMm cTpykTypHoi xmmuu: HyperChem,
MOPAC, GAUSSIAN 09, GAMESS:

— ONpeaeNnuTb PABHOBECHYIO CTPYKTYPY;

— TPOBECTH KOH(POPMAILIMOHHBIN aHAIIH3,

— paccuMTaTh PHEPTUI0 MOHU3ALMH B BEPTHUKAIBHOM U aauadaTHYECKOM NPHUOIIKEHUH, a
Taxxe no teopemoii Kynmanca;

— paccuuTaTh SHEPTUI0 JUCCOLMALINN XUMUYECKUX COeIMHEHNN Ha MOHBI WIN PaluKalbL,

— paccuMTaTh AMIOJIbHBIE MOMEHTHI U MCIIOJIb30BaTh UX U1 OOOCHOBAHUS PE3YJbTATOB KOH-
(hOPMAaLIMOHHOTO AaHATH3A,

— aHaJIU3UPOBATh MOJY4YEHHBbIE PE3yJbTaThl, ONUpPAsChb HAa 3HAHMS KOHLEMLUUN CTPYKTYpPHOU
XUMHUY,

— HCIOJb30BaTh IPOrpaMMbl CTPYKTYPHOH XUMUH AJIS pEeLIEHUS] XUMUYECKUX 3a/1a4,

— OCYUIECTBUTb NMOHCK HEOOXOAUMBIX (PU3MKO-XMMHUYECKHX HAHHBIX B 3JIEKTPOHHBIX HUCTOY-
HUKaxX HAYYHOH XUMHUYECKOH HHPOpMaLnHY,

— TIPUMEHSTb CBOM 3HAHMsI Ha MPAKTHKE U BJIAJETh HABBIKAMH PabOTHI HA COBPEMEHHBIX KOM-
NBIOTEPHBIX CUCTEMAX;



— TBOPYECKHU MOAXOAUTH K PELICHUIO 3a]a4H,
— TIPOBOAUTH MOUCK CTPYKTYPHOH MH(POPMALINY B COBPEMEHHBIX 3JIEKTPOHHBIX pecypcax;

— TpoBecTH U OOOCHOBATH BBIOOP METOJA CTPYKTYPHOH XHUMHUH, KOTOPBIH HEOOXOIUM ISt

peLIeHUs TOCTABJIECHHON 3aAauy,

—  OpUeHmMuUpo6amvCs B KPyre OCHOBHBIX MPOOJIEM COBPEMEHHBIX AKTYaJIbHBIX HAINPaBICHUN

bu3nIecKoil XUMHH.
e1adenn:

— HaBbIKaMH HNPUMEHCHNSA OCHOBHBIX MGTOI[OJ'IOFI/Iﬁ AKTYaJIbHBIX HaHpaBJ'IeHI/Iﬁ (I)HSHHGCKOP'I

XUMUH JJIA aHaJInu3a CBOMCTB XUMHUYECKHX COGHHHGHHﬁ.

4. COJAEPKXAHUE JUCIMIIJIMHBI 1 ®OPMbI OPTAHU3ALIMN YYEBHOI'O

MPOLIECCA

IlopsinkoBbIH HOMEP M HAUME-
HOBAHHE TEMBI

Kpartkoe cogep:kanue Tembl

Cooeporcamenvnotit mooyis 1. Ilepcnexmugst u npoodiemsl HAHOMEXHOIOUTL

Tema 1.
Metogonorusi HAy4YHOTO HCCIIEI0-
BaHUS B (PU3UUYECKON XUMUU.

Jloruka M CTPyKTypa Hay4HOTO HCCIIENOBaHUs B (pu3nye-
ckoii xumuu. Ponmb Apucrorens B paspaboOTKe HAy4HOTO
merona. HayuHelii meTon B XuMHHU. JTtambl (QHU3HKO-
XUMHUYECKOTO UCCIENOBaHMUs. AKTyaJbHbIE MpodyiemMbl Gu-
3UKO-XMMUYECKHUX UCCJIETOBAHUI.

Tema 2.
OCHOBHBIE HamPABJICHUS] UCCIENO-
BaHUU B HAHOXMMHUU

Hanomertpossiit Mmup. OCHOBHbIE HaIlpaBJIeHUs HUCCIIEA0Ba-
HUIl B HAHOXUMUH. OCHOBHBIE HAHOOOBEKTBI: HAHOYACTH-
11a, HAHOKJIACTEep, HAHOMAaTEepHall, HAHOMOTOP, HAHOMOPBI,
HaHOCHCTEMa, HaHOTPyOKa, (ynepeH, rpaden. KpanTosblie
HaHOOOBEKThI: KBAHTOBAas TOYKA, KBAHTOBAs MPOBOJIOKA,
KBaHTOBasi cTeHka (sima). Hanorexuomormu. Konuenmwm
U3rOTOBJICHUs] HAaHOOOBEKTOB: aBTOCOOpKA, caMocOopKa,
autorpaduyuecKku WHAyLUUpOBaHHAs camocOopka, cOopka
«CBEPXy-BHH3», COOpKa «CHHM3Y-BBEPX», 30JIb-TeJIb TEXHO-
gorusi. HaHOMeXaHU3Mbl: MOJIEKYJISIpHAsi MallMHA, acCeM-
Onep, orpaHUYeHHBIN accemOnep, nesaceMOyep, HOHHAs
nomna. Osxumaemble OT HAHOXMMHHU pe3yibTaTbl. HaHo-
TEXHOJIOTHU B MequLMHe 1 papmauun. HaHoTexHONOrHN B
(papmauesTike. HaHoTexHONMOrMu B MequiuHe. OpraHude-
CKasi KOCMETHKA C HAHOHOCHTEJISIMU.

Tema 3.
OcHOBHbIE HamnpaBlieHUS B TEXHO-
JIOTUM TIONy4YeHUs] MOJMMEPHBIX
HAHOHOCHUTEJIEH  JIEKAPCTBEHHBIX
BELIIECTB

IlonumepHble HAHOHOCWUTENU JIEKAPCTBEHHBIX BEILLECTB:
HaHOc(hepbl 1 HaHOKarCyyibl [lonrMepHbie HAHOHOCUTENN
JIEKAPCTBEHHBIX BEILECTB. JEHApPUMEpbl. BiusHue Mose-
KyJISIPHOM MaccChl MOJUMEPHBIX HAHOHOCUTENEH Ha UX IO-
BEICHUE B OpraHusMe. BinsHue MOJEKyJIIpHO-MacCOBOTO
pacrnpeneneHus MOJMMEPHbIX HAHOHOCUTENIEH Ha UX MOBe-
IeHue B opraHusMe. BiusiHue ctpoeHusi OOKOBOH Lienu
MOJMMEPHBIX HAHOHOCHUTENEH Ha MX MOBEACHUE B Opra-
HU3ME. BHOCOBMECTUMOCTD MOJIUMEPHBIX HAHOHOCUTENEH.
buonerpanupyeMocTs noaumMepHbIx HaHOHOCHTeNne. Crio-
COOBI TIOJTy4YeHUs TTOJIMMEPHBIX HAHOHOCHUTEJICH . METOINKA
NPSIMOTO PACTBOPEHUS, TUAJIN3, IMYJILCUOHHAS METOIUKA.

Tema 4.
ITepcnexkTuBbl U MPOOIEMBbl HAHO-

Ucnonp3zoBanne HanomarepuaioB B (apmakoioruu. Oc-
HOBHbIE (DYHKYUU HAHOHOCUMEeNell 01 OOCMABKU JeKap-




bapmakosoruu

cmeennvix cpeocme. Hanorepanusi. Hanopucku, caepiku-
BaIOL[€ pa3BUTHE U BHEApPEHUE HAHOJEKapCTB B MeU-
LUHCKYIO TpakTuKy. O 0e30macHOCTH HAHOTEXHOJIOTHH B
3APAaBOOXPAHEHUU. DTUYECKUE MPOOTIeMbl HAHOMETUIUHBL
O>xugaeMble pUCKH HAHOTIPEMAPATOB.

Tema 5.
Konnenmust cynpaMoneKyJIsspHOTO
MeXaHNU3Ma XUMHUUYECKUX PEaKLIUM

Cynpamonexynspsble peakuuu. CynpaMonekysipHble Ka-
TaJIUTUYECKHE peaklMi. XUMHUeCKasi aKTHBaLlUs peaKkTaH-
TOB CYINpPaMOJEKYJSPHbIX peakuuil. MCTOYHUK sHeprun
IUTE XUMUYECKOH akTuBanuu cyocrpara. OCHOBHBIE HTarlbl
XHUMHUYECKONW aKTHBALIUU PEAKTAHTOB CYINPaMOJIEKYJISPHBIX
peakuuii. [loctynar I'enpu 0 Mmexanuzme pepMeHTATUBHBIX
peakumii. Ilocrymar Anbpdpena Bephepa o mexanuzme
bepmentatuBHbIX peakiuii. [loctynmar DOmuns @umepa o
MexaHu3Me (pepmentaTuBHbIX peakuuid. Iloctynar Ilays
Opnuxa o MexaHu3Me pepMeHTaTHBHBIX peakimid. IlocTy-
nar Jlennena Kommanna o mexanusme (epMEHTATHBHBIX
peakuuii. KuHeTnueckas CTaOMJIBHOCTh HHTEPMEIUATOB
CyIpaMOJIEKYJISIPHbIX peakuuil. TepMoauHamMuyeckas: cra-
OMJIBHOCTD HWHTEPMEIUATOB CYIPAMOJICKYJSIPHBIX peak-
uil. s...s-OpOuTanpHasi KOMIJIEMEHTAPHOCTb MOJIEKYJISIp-
HOW MH(OpPMAIMM PEAaKTAaHTOB HA YPOBHE UX B3aMMOACH-
cTBUsL. 0-p...p- OpOuTanbHas KOMIUIEMEHTAPHOCTb MOJIe-
KyJIIpHOH HMH(OpMAIMN PEaKTaHTOB HAa YPOBHE HX B3au-
MonercTBus. m-p...p- OpOuranbHas KOMIUIEMEHTAPHOCTH
MOJIEKYJISIPHOW MH(GOpPMAalMM PEaKTAHTOB Ha YPOBHE HX
B3auMoelcTBHA. §..p- OpOuTampHas KOMILIEMEHTap-
HOCTb MOJIEKYJISIPHOW MH(OpPMAIINH PEAKTAHTOB Ha YPOBHE
ux BzaumopnencTeusa. CTepeoxumudeckas KOMIIJIEMEHTap-
HOCTb MOJIEKYJIPHOH MH(pOpManuu peaktaHtoB. [luHamu-
Yyeckasi KOMIZIEMEHTapPHOCTb MOJIEKYJIIPHOH WH(pOpMaunu
peakTaHTOB. [IpMHUMN ABOHHON KOMIJIEMEHTAPHOCTH MO-
JIEKYJIIPHONM WH(POPMALMK PEAKTAaHTOB. MOJEKYJISIpHBIN
JOKUHT PeaKkTaHTOB. XenaTHbId 3 ekt B mpoiecce Moe-
KyJISIPHOTO PAclO3HaBaHUsA PEAaKTaHTOB. Makponukiande-
ckmii 3Q(HeKT B mpoIecce MOJIEKYJIIPHOrO PacOo3HABAHUS
peaktanToB. TemruaTHbIl 3(QeKT peakTaHTOB Cympamo-
JEKyNSpHBIX peakuil. KuHernmueckuil TeMruiaTHuid >¢-
¢dexr. Tepmonnnamuueckuii TemruiatHeiii 3¢gdext. Kune-
THYECKAsl CEJEKTUBHOCTh CYNPAMOJIEKYJSPHBIX PEaKLUN.
TepmoauHamuueckass CEJNEKTUBHOCTb CYNPaMOJIEKYJISIp-
HbIx peakuuil. CynpamonekyisipHble camornpoueccel. Ca-
MOCOOpKa WHTEPMEIUATOB CYNPaMOJEKYJSIPHBIX peakTa-
HOB. CamoopraHuszalus HHTEpPMEANAaTOB CyIpPaMoJIeKy-
JISIPHBIX PEAKTAHOB.

Cooeporcamenvuutit mooyin 2. Ilepcnexmugot u npodiemsl CHPYKMYPHOUL pu3u4eckoil Xumuu

Tema 6.

Crpykrypa u IIIID xumudeckux
COCIMHEHUI HA MOJIEKYJSIPHM U
CyIIPaMoJIEKYIIPHOM YPOBHSIX
OpraHM3alMM BeLeCcTBa

Mertononorusi yCTaHOBJIEHUSI PAaBHOBECHOU CTPYKTYpPBI
XUMHUUYECKUX YacThull. KoHuenus MONeKyIsipHOU CTPYKTY-
ppl B xumuM. Tomojorudeckas MOAENb MOJEKYJISPHON
CTpykTypbl. I'eoMerpuceckas MOIEIb MOJIEKYJSIPHOU
CTPYKTYpBL. JIUCKpeTHass MOJENb MOJEKYJISIPHOU CTPYKTY-
pel. KoHnTnHyaneHas MoAenb MOJEKYJISIPHOM CTPYKTYPBI.
Cratuyeckass MOfeslb MOJEKYJspHOH CTpykTypbl [JluHa-




MHYECKass MOAENb MOJEKYJApHON cTpykTypsl. L, T,I - Mo-
JeJb MOJIEKYJIIPHOM CTPYKTYPbl XUMHWYECKOM YaCTHULIBL.
L, T,I - momenbs MONEKYJISIPHON CTPYKTYphl BewecTna. [1o-
BEPXHOCTh NMOTCHLUAIBHON SHEPIrUM XUMUYECKHX COEOu-
HeHmii: crannoHapHele Touku III1D. Kondopmaumu u
KOH(pOpPMEPBl XUMHUYECKHUX YaCTHI] BeliecTsa. MeTonoo-
rust KOHPOPMALMOHHOIO aHAIN3a XUMHUYECKUX COEAHMHE-
Huil. Yucno koHpopMepoB B KOH(YOPMAILMOHHOW CMECH.
bapbeprl BHyTpeHHero BpalleHUsl. AHaju3 COCTaBa pas-
HOBECHOW CcMeCH KOH(OPMEPOB METOAAMH KOMITBIOTEPHOM
CTPYKTYPHOH XMUMHU. AHajJH3 COCTaBa cMecH KOH(popme-
POB METOJIOM CHEKTPOCTPYKTYPHOU XUMHH.

Tema 7.

Omnepanmonssle  3pdexTsr  au-
(paKIIMOHHBIX METOMIOB OMpereie-
HUSI MOJIEKYJIIPHOH CTPYKTYPBI

ba3oBble MOHATHS METONOJIOTUHN OMPEIEIEHHUS] MOJIEKY-
JSIPHOM CTPYKTYPHI BELIECTBA METOIOM PEHTTE€HOCTPYK-
TYPHOTO aHAJIN3a. I - MOJIEJIb MOJIEKYJISIPHOH CTPYKTYPBI
XUMHUYECKUX YaCTHUI] BEIIECTBA. I' — MOZEIb MOJIEKYJISAp-
HOW CTPYKTYPbI XUMHUYECKUX 4aCTHI] BetecTna. r, U —
MOJIEJIb MOJIEKYJISIPHON CTPYKTYPbI XUMHUYECKUX YaCTHI]
BEIIECTBA. I, - MOJIEJIb MOJIEKYJISIPHOM CTPYKTYPBI XUMH-
YEeCKHMX YaCTHI] BEIIECTBA. ba3oBbIe MOHATUS METOIOJIOTHH
OTIPENEIeHNST MOJIEKYJISIPHON CTPYKTYPhI BEIIECTBA METO-
oM 35eKTpoHorpadun. bazoBbie MOHATHS METOIOJIOTHH
OTIPENEeNIeHNsT MOJIEKYJISIPHON CTPYKTYPBI BEIIECTBA METO-
oM He#rpoHorpaduu. OneparonHere 3G exTs! nudppak-
LIUOHHBIX METOJIOB ONpPENETICHUs] MOJIEKYJSIPHOH CTPYKTY-
pBl. DPPEKTH! BAUAHUS arperaTHOrO COCTOSIHUS BEIECTBA
HA MOJIEKYJIIPHYIO CTPYKTYPY XUMHUYECKUX YACTHII.

Tema 8.
KomnbrorepHasi CneKTpOCTPyKTYp-
Hasl XUMHUSA

MeTonosiorusi yCTaHOBJEHHUSI CTPYKTYpPbl MOJIEKYJ METO-
namu crnekrpockonuu. CHEeKTPOCKONUsI U CIEKTPOCTPYK-
TypHass uHpopuanusa. HeoOxommmuoe ©M AOCTaTOUHOE
yCIIOBHE TIOSIBJICHUSI TIOJNOCHI B WMH(PAKPACHOM CIEKTpe
XUMHUECKUX 4dacTull. CeKTpOoCTPyKTypHBIE 3P PeKTh Xu-
MHUYECCKUX HaCTUL BEIICCTBA IIPU BSaHMOHeﬁCTBHH C JJICK-
TPOMArHUTHBIM = U3JIYYCHHUECM. Businue PaarOBOJIHOBOI'O
SJIEKTPOMArHUTHOIO H3JIyYEHUS.HA CTIPYKTYPY XUMHYE-
CKHMX 4YaCTHII. Busiane MUKPOBOJIHOBOI'O 3JICKTPOMArHuTHO-
IO U3JIy4€HHs1 HAa CTPYKTYPY XMMHUYECKUX dacTull. BusHue
UH(PAKPACHOTO 3JEKTPOMArHUTHOTO M3JTYYEHUSI HAa CTPYK-
Typy XUMHYECKHX 4YacTull. BusHue ynsTpaduoneroBoro
SJIEKTPOMArHUTHOIO HU3JIYUYEHUA Ha CTPYKTYPY XUMHYE-
CKHMX YaCTHLI. Bustnue PEHTTCHOBCKOI'O 3JICKTPOMATrHUTHOT'O
W3JIy4eHUs] Ha CTPYKTYpy XUMHUYeCKuX. Meromosorus
YCTAHOBJIEHUSI CTPYKTYPbI MOJIEKYJl NPU HCHOJIb30BaHUU
CIEKTPOCTPYKTYPHBIX HH(POPMAITMOHHO-TIOUCKOBBIX  CH-
cTeM. MeToAosorust yCTaHOBJIEHUS CTPYKTYpPhI MOJIEKYJI
NPU HUCMHOJNB30BAHUU CHEKTPOCTPYKTYPHBIX SKCHEPTHBIX
cucteM. MeTonoorusi yCTaHOBJICHUSI CTPYKTYPbl MOJIEKYJT
NPU UCTIOJIb30BAHUH CHEKTPOCTPYKTYPHOTro Oe33TajoHHO-
IO aHAJIN3A.
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Tema 9.

Bpewms B ¢pusndeckoil XuMHuu: KHHETUKA M AUHAMUKa. Me-

demTOXUMHUS U AUHaAMHKa XHUMH- | TOAbI XUMHUYECKOW KUHETHKHA H AUHAMHKU. METOI HEIPEC-

YECKHUX PeaKLUi

PBIBHOM CTpPyH, METOA YCKOPEHHOH CTPyH, METOA OCTa-
HOBJIEHHOH cTpyu. Teopernyeckre OCHOBBI (DEMTOXMMHUH.
HpI/IHLII/IHbIJ MO KOTOPBIM INPOBOAATCA SKCIICPUMCHTAJIbHBIC
UCCIIeIOBAHMS (PEMTOXMMHH.

TemaTnuyeckus niaaH

CoaeprraTejibHbII MOAYJIb 1

Koaun4yecTBo 4acos

Ounas ¢popma o0yueHus 3aounas popma oOyuenus
B T.4. B T.4.
HasBanus coaepkaTe/ibHBIX
MopyJieil u TeM o 2| g 3 o o | 8 3
| = | Bl Bl 2.l Es| 2| s| B| E| Es| B
= S| g 55859l 5| g 2| 2| Eg g
ggggaga 2§§§a§a
Bl & g z Bl & 2 z
Tema 1. 12 3 (1 8
Meronosoruss Hay4HOro HC-
clenoBaHusi B (PU3MUECKON
XUMHH.
Tema 2. 12 3 (1 8
OcHOBHbIE HamNpaBJIEHUs UC-
CJIeIOBaHMI B HAHOXUMHUH
Tema 3. 14 4 |2 8
OcHOBHBEIE HaIpaBlIeHUs B
TEXHOJIOTUU TIOJy4EHHUs] IO-
JUMEPHBIX  HAHOHOCHUTENEH
JIEKAPCTBEHHBIX BELIECTB
Tema 4. 14 4 |2 8
ITepcriektuBbl U TPOOIEMBI
HaHO(aPMaKOJIOTHH
Tema s. 20 7 |1 12
Konuenuus cynpamonexyss-
pPHOIO MeXaHHM3Ma XUMHUe-
CKUX PEaKLHi
Hmozo no codepycamens-| 72 | 21 |7 | - | 44 | -
HOMY MoOyiI0 1
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CoaepxaTeJbHbIH MOAYJIb 2

KosanuyecTBO 4acos

3aounas ¢popma o6yueHust

Ounas dopma 00yueHus

Ha 0a3e 001ero cpeaHero 00-

pa3oBaHus
Ha3Banus coaepxaTe/ibHbIX BT BTH
MoayJieH u TeM o | ol § 3 o| of 3 3
el =| E| &l 55l8d 8| | 2| E| Ex|Ed
2| B| 2|5 s¢led 2| 2| 2| g s¢|&4
3 | & SE[E5 3| E| 2| £E|E9
1€l €78 2l S| 7B
E =3 = s = 5 B
Tema 6. 18 6 2 10
Crtpykrypa u IIIID xumuue-
CKHUX COEIMHEHUN
Tema 7. 18 6 2 10
OnepanvoHHbIE 3¢ dexTrI
TU(PPaKIHOHHBIX METO/IOB
ONpeaeNeHusl MOJIEKYJISIPHOU
CTPYKTYpbI
Tema 8. 18 6 2 10
KomnerotrepHas CIIEK-
TPOCTPYKTYPHAs XUMUS
Tema 9. 18 3 1 14
demMTOXUMHST U JUHAMHKA
XUMUYECKUX PEAKLIHI
Hmozo no cooepiycamens-| 72 | 21 7 | - | 44
HOMY MOOYI110 2
Bcezo uacoe no oucuyuniune | 144 | 42 | -14 | - | 88

5. TOIMYECKHE PEKOMEHJIAIINA UIA ITIPOBEAEHUSA
JIJEKIIMOHHBIX, IPAKTUYECKUX N JJABOPATOPHBIX 3AHATHUN

Tembl JIEKIIHOHHBIX 3AHATHH

No Koauuecmeo
wn Hazeanue memot wacos
1 | Meronosorus Hay4HOTO MCCIENOBAHUS B (PH3UUECKON XUMHUH. 3
2 | OcHOBHBIE HAIIPaBJICHUS UCCIETOBAHUI B HAHOX IMUH 3
3 OCHOBHBIE HANPABJICHUS] B TEXHOJOTUU TOJIYYCHHS MOJUMEPHBIX HAHO- 4

HOCHUTEJIEN JIEKAPCTBEHHBIX BEIIECTB
4 ITepcniekTuBbI 1 MPOOIEMBI HAHODAPMAKOJIOTUN 4
5 KoHuenmus cynpaMoiekyasspHOro MEXaHU3Ma XUMUYECKUX PEaKLUil 7
6 | Crpyxrypa u [1I1D xuMudeckux CoOequHEHNN 6
7 | OneparmionHble 3hHeKTsl AU PAKLIHOHHBIX METOOB ONPENEICHUST MOJIe- 6
KYJISIPHOH CTPYKTYPBI




8 | KoMnbroTepHast CHEKTPOCTPYKTYpPHAsE XUMUS 6
9 DeMTOXUMHS U AUHAMHUKA XUMUYECKUX PEaKLUi 3
BCEI'O 42
Tembl NPAKTHYECKUX 3aHATHH
Ne HazBaHune Tembl Koauuecmeo
/1 4acoe
1. | Merononorust Hay4HOro UCCJIEAOBAHMSI B (QU3HUECKOH XUMHHL. 1
2. | OcHOBHBIE HAMPABJICHHS UCCICIOBAHUN B HAHOX UMUH 1
3. | OCHOBHBIC HANPABJIEHUS B TEXHOJIOTHUH MOJYyUYCHHS TTOJTUMEPHBIX 2
HAHOHOCHTEJIEH JIEKAPCTBEHHBIX BEIECTB
4. | Tlepcnektusbl u mpobseMbl HAHO(PAPMAKOJIOTHH 2
5. | Konnenmus cynpaMoieKyIsipHOrO MEXaHU3Ma XMMHYECKUX PEaKIi 1
6. | Ctpykrypa u ITT1D xuMuueckux coequHEHUN 2
7. | Onepammonssie 3¢ ekTsl AUPPAKIHOHHBIX METOJIOB ONPEACTICHHUS MO- 2
JIEKYJIIPHON CTPYKTYPhI
8. | KomnbroTepHas CIEKTPOCTPYKTYPHAsT XUMUS 2
9. | ®eMTOXUMUS U JUHAMUKA XUMHUYECKUX PEAKLIM 1
BCEI'O 14
6. METOANYECKHWE PEKOMEHJAIINU ITO OPTAHU3AIIUHN
CAMOCTOSTEJBHOM PABOTHI CTYJAEHTOB
Opranuzanusi CAMOCTOSITE/IbHOI PAa00THI CTYICHTOB
No Koauuecmeo
i Hazeanue memot 41Cos
1 | Meromosnorus Hay4HOTO HCCIENOBAHUS B (PHU3UUECKON XUMHH. 8
2 | OcHOBHBIE HAIPaBJICHUS UCCIETOBAHUI B HAHOX IMUH 8
3 OCHOBHBIE HANPABJICHHUS] B TEXHOJOTHUU TOJIYYCHHS MOJUMEPHBIX HAHO- 8
HOCHUTEJIeH JIEKAPCTBEHHBIX BEIIECTB
4 ITepcniexkTuBbI 1 MPOOIEMBI HAHODAPMAKOJIOTUN 8
5 KoHuenuus cynpaMoiekyaspHOro MEXaHU3Ma XUMUYECKUX PeaKkLui 12
6 | Crpyxrypa u [1I1D xuMudeckux CoOequHEHUN 10
7 | Onepamonnsie 3 dexThl AP PAKIMOHHBIX METOAOB OMPEACNIEHUsT MOJIe- 10
KYJISIPHOU CTPYKTYPbI
8 | KommnbroTepHas COEKTPOCTPYKTYypHAsT XUMHUS 10
9 | ®emTOXMMUA U TMHAMUKA XUMUYECKUX PEAKLIUI 14
BCEI'O 88

1.

7. THANBUIYAJIBHBIE 3AJJAHUS
(ne npedycmompenvt NpopamMmoil)

8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXYTOUYHOM ATTECTAIIUA

Jloruka u CTpyKTypa Hay4HOT'O UCCIICIOBAHUS B (PH3UIECKON XHUMHUH.

12
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Ortansl GPU3NKO-XUMHUYECKOTO UCCIIETOBAHMUS.

AKTyanbHbIE HAITPaBJICHHUS PU3NKO-XUMHUYECKUX HCCIIETOBAHHI.

Knaccupukauus HaHOMAaTEPHATIOB MO KPUTEPHIO UX PA3MEPHOCTH.

@DyHaMeHTATbHbIE XUMUYECKUE, (PU3HUECKIEe U MEXaHIMUECKHE OCOOCHHOCTH HAHOCOCTOSTHUSI.

UccnenoBanue B3anMOAEHCTBUI B aHCAMOJIIX HAHOOObEKTOB.

Hosele moaxoae! B TEXHOJIOTMU HAHOMATEPHATIOB.

CoznaHue HOBBIX TUIIOB HAHOMATEPHAJIOB.

9. MogenupoBaHie HAHOMATEPHAJIOB U MPOLIECCOB UX (POPMUPOBAHUSL.

10. Pa3paboTka MeTONOB aHaIN3a HAHOCHCTEM M HAHOMATEPHAJIOB.

11. TTomumepHBIE HAHOHOCHUTENH JIEKAPCTBEHHBIX BEIECTB. HAHOC(EPHI U HAHOKATICY JIbI

12. IlonumepHblE HAHOHOCUTENH JIEKAPCTBEHHBIX BEILECTB. NEHAPHUMEPBL

13. BnusiHMe MOJIEKYJISIPHON MAacChl MOJUMEPHBIX HAHOHOCHUTEIIEH HA UX MOBEICHNUE B OPTaHU3Me

14. BnusiHMe MOJNEKYJIAPHO-MACCOBOIO pacnpeneNeHns MOJIUMEPHBIX HAHOHOCHTENEH Ha UX MOBe-
J€HUE B OpPTraHU3Me.

15. Baustane ctpoeHust OOKOBOH LIEMU MOJMMEPHBIX HAHOHOCHUTENEH Ha MX MOBENEHHE B OPTaHU3-
Me.

16. buoCOBMECTUMOCTD MOJUMEPHBIX HAHOHOCUTEJIEH.

17. buogerpagupyeMOCTb MOJIMMEPHBIX HAHOHOCUTENEH.

18. Croco0bl momydeHus: OJIMMEPHBIX HAHOHOCUTENEH: METOINKA PSIMOTO PACTBOPEHUS, THAIN3,
5MyJIbCUOHHAS] METOIHKA.

19. IlepcnexTHBBI U MPOOIEMBI HAHODAPMAKOJIOTHH

20. MUcnonb3oBaHne HAHOMATEPUAJIOB B (DapMaKOJIOTHH.

21. OcHoBHbIE (PyHKIIMN HAHOHOCHUTENEH /ISl TOCTABKH JIGKAPCTBEHHBIX CPENICTB.

22. Hanotepanus.

23. HaHOpuCKkH, CAEPKUBAIOLINE PA3BUTHE U BHEIPEHUE HAHOJIEKAPCTB B MEAULMHCKYIO IPAKTHKY.

24. O 6e30macHOCTH HAHOTEXHOJIOTHH B 3[[PaBOOXPAHEHHH.

25. DTudeckue mpoOeMbl HAHOMETHUIIHBI.

26. OxugaemMble pUCKH HAHOTIPEMAPATOB.

27. CynpamoJieKyJsIpHbIe peakLuu

28. CympaMoeKyJIsipHbIe KaTaTUTHYECKHUE PEaKLIUn

29. XumMnueckasi akTUBalLMs PEAKTAaHTOB CYNPaMOJIEKYJIIPHBIX PeaKLui

30. UcTodHuUK SHEPTUM A XUMHYECKOH akTHUBALH cyOcTpaTa

31. OcHOBHBIE 3Tanbl XUMHUYECKOIN aKTUBALIMN PEAKTAHTOB CYNPaMOJIEKYJISIPHBIX PeaKLuil

32. Ilocrynar I'enpu 0 MexaHnu3Me (p€PMEHTATUBHBIX PEAKLIHIA

33. Iocrynatr Ansdpena BepHepa o Mmexanusme GepMEHTATUBHBIX PEAKIIUI

34. Ilocrynat Omuist @uinepa o MexaHusMe PepPMEHTATUBHBIX PEAKLIHI

35. Tocrynar Iaynst Dpanxa o MexaHu3Me (PePMEHTATHBHBIX PEaKLUN

36. Ilocrynar denuena Komnanaa o Mmexanu3me epMEHTATUBHBIX PEAKLIUI

37. CrepeoxuMHuuecKasi KOMIIEMEHTAPHOCTb MOJICKYJIPHON HH()OPMALIUH PEaKTaHTOB.

38. JluHamu4eckasi KOMIJIEMEHTaPHOCTb MOJICKYJIIPHON HH(pOPMAITN PEaKTaHTOB.

39. TlpuHiun NBOHHON KOMIUIEMEHTAPHOCTH MOJIEKYJIIPHOU MH(OPMALIMY PEAKTAHTOB.

40. MonexyJIsIpHBII JOKUHT PEAKTAHTOB.

41. XenatHbid 3¢ (ekT B mporecce MOIEKYJISIPHOTO PACIIO3HABAHUS PEAKTAHTOB.

42, Maxkpouukindeckuii 3pQpeKT B MpoLecce MOJEKYJISIPHOTO PaCcIO3HABAHHS PEAKTAHTOB.

43. TemmatHbIi 3P PEKT peaKTaHTOB CYNPAMOJIEKYJIISIPHBIX PEAKIIH.

44. Kunernueckuil TeMIutaTHUHN 3P QexT.

45. TepmoauHaMUYECKH TeMITIaTHBIN 3P deKT.

46. Kunernueckasi CEIEKTUBHOCTb CYNPAMOJIEKYJIAPHBIX PEAKLUH.

47. TepMoauHaMUYeCKasi CEIEKTUBHOCTD CYNPAMOJICKYJISIPHBIX PEAKLIUM.

48. CynpamoueKyJsipHble CAMOMPOLIECCHI.

49. CamocOopka HHTEPMEINATOB CYIPaMOJIEKYJSIPHBIX PEAKTAHOB.

50. CamoopraHusanusi HHTEpMEIUAaTOB CYIIPAMOJIEKYJIIPHBIX PEAKTAHOB.

00N O W9



51.
52.
53.
54.
55,
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.

67.
68.
69.

70.

71

5.

76.
77.

78.
79.
80.
81.
82.
83.
84.
85.

86.
87.

88.

14

MeTo10510r1s1 YCTAHOBJIEHUSI PABHOBECHOMN CTPYKTYPBI XUMHUYECKUX YaCTHUL[ BELIECTBA.
Konuenuus MONEKyJIApHON CTPYKTYPbI B XUMUU.

Tononoruueckast MOAEIb MOJIEKYJIIPHON CTPYKTYPBIL.

I'eomerpuceckas MOaeNb MOJEKYISIPHONU CTPYKTYPBIL.

JluckpeTHas MOAENb MOJIEKYJISIPHOU CTPYKTYPhI

KontunyanpHas MOAENnb MOJIEKYJIIPHON CTPYKTYPbI

CraTudeckast MOJENIb MOJIEKYJISIPHOM CTPYKTYpbI

JluHaMu4eckast MOJEIb MOJIEKYJIIPHOU CTPYKTYPBI

L, T,I - Monenb MOJEKYJISIPHON CTPYKTYPbl XUMHUYECKONW YaCTHULIbI

L,T,I - Monenb MONEKYISIPHON CTPYKTYPBI BELIECTBA

IIoBepxXHOCTE NOTEHLMAIBHON SHEPTUH.

Kondopmanmu u kKoHPOPMEPB XUMAYECKUX YACTHIL] BEIECTBA.
MeTtononorust KOHPOPMALMOHHOTO aHAIN3a XUMHYECKUX COSIUHEHHI.
Uucno korpopMepoB B KOHGOPMALMOHHON CMECH.

bapeepsl BHYTpEHHETO BpalleHUs.

AHanu3 cocTaBa PABHOBECHOM CMECH KOH(POPMEPOB METOJAMU KOMIBIOTCPHOM

CTPYKTYPHOU XUMUH.

Amnanus cocraBa cMecH KOH(POPMEPOB METOAOM METOAAMH CHEKTPOCTPYKTYPHOH XUMUH.
Kon¢popManmoHHast HOMEHKJIATypa.

ba3oBble MOHATHS METOAOJIOTUU OMPEAETIEHU MOJICKYJISIPHON CTPYKTYPbI BEIIECTBA METOIOM
PEHTTEHOCTPYKTYPHOTO aHAJIH3A.

I - MOZENb MOJIEKYJIIPHOM CTPYKTYPbl XMMHUYECKUX YaCTHULL BEIECTBA.

.T' — MOAeNb MOJIEKYJISPHONU CTPYKTYPbl XUMUYECKUX YaCTHUL BELIECTBA.
72.
73.
74.

r, U — MOzesb MOJIEKYJIIPHOU CTPYKTYPhl X HMUYECKUX YaCTHI] BEIECTBA.

1,0p - MOZEJb MOJICKYJISIPHOH CTPYKTYPBI XUMHUECKUX YaCTHUI[ BEIIECTBA.

ba3oBbie MOHSTUS METOMOJIOTHH OMPEASICHHS] MOJIEKYJIIPHOW CTPYKTYPBI BEIIECTBA METOIOM
aneKTpoHorpadum.

ba3oBbie MOHSATUS METOMOJIOTHH ONPENSICHHS] MOJIEKYJIIPHOW CTPYKTYPBI BEIIECTBA METOIOM
HelTpoHorpadum.

Onepaumonnbie 3G exTsl UPPAKITUOHHBIX METOIOB OMPENCICHIS MOJEKYISIPHONU CTPYKTYPHI.
OddexThl BIUSIHUSA arperaTHOrO COCTOSTHUSI BEIIECTBA HA MOJIEKYJISIPHYIO CTPYKTYPY XHUMUYe-
CKHX YaCTHII,

Metononorusi yCTaHOBJIEHUSI CTPYKTYPBI MOJIEKYJI METOAAMH CIIEKTPOCKOIIHH.

CrexkTpocKonust U CIEKTPOCTPYKTYPHAST WHPOPUALIHUS.

Heobxonumuoe u 1oCTaTOYHOE YCIOBUE MOSBJICHUS MOJIOCHI B MHPPAKPACHOM CIIEKTPE XUMHU-
YECKUX YACTHII,

CrexkTpocTpyKTypHbIE 3P PEKThl XUMUYECKUX YaCTUII BEIIECTBA MPU B3AMMOACHCTBHH C 3JICK-
TPOMArHUTHBIM U3JTYYCHHUEM.

OddexT BaUSHUS paTUOBOIHOBOTO 3JIEKTPOMArHUTHOTO U3JTyUEHUS. HA CTPYKTYPY XUMHUECKUX
YaCTHLI.

OddexT BAUsTHIS MUKPOBOJIHOBOTO 3JIEKTPOMArHUTHOTO M3JTyUEHUS] HA CTPYKTYPY XUMHUe-
CKHX YaCTHI]

Oddext BausiHUS HHOPAKPACHOTO 3JIEKTPOMATHUTHOTO H3JIyUYEHUS HA CTPYKTYPY XUMHUECKUX
YaCTHI

Oddext BausiHUS YIBTPadUOIETOBOTO JIEKTPOMATHITHOTO M3JIYYCHHS HA CTPYKTYPY XUMHUYE-
CKHX YaCTHIL.

OddexT BaUSHUS PEHTTEHOBCKOTO 3JIEKTPOMArHUTHOTO M3JIYYeHUS HA CTPYKTYPY XUMUYECKIX
Metononorusi yCTaHOBJICHUSI CTPYKTYPBI MOJIEKYJT MPU UCIIOIH30BAHUH CIIEKTPOCTPYKTYPHBIX
UH(POPMALIMOHHO-TTIONCKOBBIX CUCTEM.

Metononorusi yCTaHOBJICHHS] CTPYKTYPBI MOJIEKYJT MPU UCIIOIB30BAHUH CIIEKTPOCTPYKTYPHBIX
SKCTEPTHBIX CHCTEM.



89.

90.
91.

92.
93.
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MeTtononorust yCTaHOBJIEHUSL CTPYKTYPBI MOJIEKYJI IIPU UCMOJAB30BAHUH CIIEKTPOCTPYKTYPHOTO
0€39TaIOHHOTO aHAIN3A.
Bpewms B pusnueckoil XMMUN: KHHETHKA U THHAMHKA.

MeTonbl XUMHUUECKONW KHHETUKH U JUHAMUKH. METOJ HEMPEPBIBHOW CTPYH; METOJ YCKOPEHHOM
CTPYH, METOJ OCTAHOBJICHHOU CTPYH.

TeopeTtnueckue OCHOBBI (PEMTOX MU,

[IpuHIUIBL, IO KOTOPBIM MPOBOASITCS SKCIIEPUMEHTAIbHBIE HCCSTOBAHUS (PEMTOXUMUU.

IOy BIIO TOHEIKA HAIIMOHAJIGHBIIL YHUBEPCUTET>»
Xumuueckuil paxkyiapTer

Cneyuansnocms: 04.05.01 Qynoamenmanvuan u NPUKIAOHAA XUMUSL
IIpoecpamma noocomosku: cheyuaiumem

Cemecmp 7

Yuebnas oucyuniuna Axmyaivnsie Hanpasienus Qu3nUecKol Xumuu

MOAYJbHASA KOHTPOJIbBHASA PABOTA
BAPHUAHT Nel

OOmenornueckne MeTObl HAYYHOTO TTO3HAHMSL.

MeToas! SMIUPUIECKOTO HAYYHOTO UCCIIETOBAHHUM.

MeToas! TEOPETHUECKOTO HAYYHOTO HCCIIEIOBAHNH.

CrpyxTypa Hay4HOH paboThL

PackprITh comepikaHue MOHATUN M TEPMHUHOB XapPaKTEPU3YIOIIHE MPOLIECC HAYYHOTO TBOP-
4ecTBa B LIEJIOM: HAayKa, Hay4Has NESTeIbHOCTb, HAYYHOE 3HAHUE, (PyHIAaMEHTAJIbHBbIE U
NPUKJIATHBIE HAYYHbIE UCCIIETOBAHMS

VYTBepKIEHO Ha 3acenanny Kadeapol GU3NIECKOH XUMUH,

MPOTOKOJ Ne OT « » 20 T.
3aBenyromuii kageapoit B M. Muxanbuyk
IIpenonasarenp H.A. Typosckuit

1.
2.

Kputepuu oueHuBaHust MOAYJbHOT0 KOHTPOJISI

Homep 3a0anus Konuuecmeo 6anios
1 20
2 20
3 20
4 20
5 20
Bcezo 100

9.0BPA3EI BIJIETA (3auer)
Teopemuttecxue 6ONPOCHL K 3atenty

Jloruka u CTpyKTypa Hay4HOTO UCCIEAOBAHUS B (PU3MUECKON XUMHUH.
Ortanel GPU3NKO-XUMHUYECKOTO UCCIIETOBAHMUS.
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16.
17.
18.

19.
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AKTyanbHbIE HANTPABICHHUS (PU3HKO-XUMHUYECKHUX HCCIIETOBAHMI.

Knaccupukauus HaHOMaTepPHAIOB MO KPUTEPHIO X PA3MEPHOCTH.

cI)yH,[[aMeHTa.]'IbeIe XUMHYECKHE, (1)I/ISI/ILIGCKI/IG U MEXaHHUYCCKUEC OCO6€HHOCTI/I HAHOCOCTOAHUSA.
HccnenoBanne B3anMOAEHCTBHI B aHCAMOJISIX HAHOOOBEKTOB.

HOBbIe moaAxXOoabl B TCXHOJIOTNAU HaHOMaTepI/IaJ'IOB.

COSI[aHI/Ie HOBBIX THUITIOB HaHOMaTepI/IaJ'IOB.

MopenupoBaHre HAHOMATEPHAJIOB W MPOLECCOB UX (HOPMHUPOBAHUIS.

. Pa3paboTka MeTonOB aHaNM3a HAHOCUCTEM U HAHOMATEPHAJIOB.

. TlomumepHbIe HAHOHOCUTEH JIEKAPCTBEHHBIX BEIECTB. HAHOCHEPhI U HAHOKATICYJIbI

. TlonmumepHbIe HAHOHOCUTENH JICKAPCTBEHHBIX BEIIECTB. ASHIPUMEDPHI.

. BiausitHue MosekynsipHON MacChl OJUMEPHBIX HAHOHOCUTENEH Ha VX TIOBEIEHHE B OPTaHU3Me

. BausitHue MONEKyIISIPHO-MAacCOBOTO paclpeesieHus MOJINMEPHBIX HAHOHOCUTENEH Ha UX TOBe-

IeHUE B OpraHU3Me.

Buusinue crpoeHust GOKOBOM LETIH MOJUMEPHBIX HAHOHOCHTEIIEH Ha MX MOBEIEHHE B OPraHH3-
Me.

BrocoBMeCTIMOCTD MTOTMMEPHBIX HAHOHOCHTEJNEH.

buonerpannpyeMocTs NOJTMMEPHBIX HAHOHOCUTENEH.

Crioco6bl MoTydeHus MOTMMEPHBIX HAHOHOCUTEINEH: METOINKA NIPSIMOTO PACTBOPEHUS, THAU3,
SMYJIbCHOHHAs METOAHKA.

[TepcriekTuBbI 1 TPOOIEMbI HAHO()APMAKOIOTHU

20. MUcnonp3oBaHne HAHOMATEPUAJIOB B (DapMaKOJIOTHH.

21

23

. OcHOBHbIE PYHKIIMY HAHOHOCHUTEJIEH 151 TOCTABKH JIEKAPCTBEHHBIX CPEACTB.
22,
. Hanopucku, caep:xuBaroliye pa3sBUTHE U BHEIPEHNUE HAHOJIEKAPCTB B MEAULMHCKYIO NIPAKTHKY.
24.
25
26.
27.
28.
29,
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

Hanorepanus.

O 6e30macHOCTH HAHOTEXHOJIOTUH B 3[PAaBOOXPAHEHUH.

Otndeckue npodaeMbl HAHOMEIULHHBL.

OxugaemMble pUCKU HAHOTIPEMAPATOB.

CynpamMonekyJisipHbIe peaKkiuu

CynpamonekyJsipHble KaTaIUTUYECKUE pPeaKLIUU

XuMu4eckast akTUBALUS PEaKTaHTOB CYIIPaMOJIEKYJIAPHBIX PEeaKLIHi

HcTOYHMK SHEPruH U1t XUMUYE€CKOH akTUBaLMH cyOcTpaTa

OcHOBHBIE 3Tallbl XUMUYECKONM aKTUBALIMU PEAKTAHTOB CYIIPaMOJIEKYISIPHBIX pPeaKIUi
Iocrynat I'erpu 0 MmexaHn3mMe GEePMEHTATHBHBIX PEAKLIUI

IMoctynar Ansdppena BepHepa o Mmexanusme (epMEHTATUBHBIX PEaKIIU

IMoctynat Dmunsa @uinepa o MmexaHu3Me GepPMEHTATUBHBIX PEAKLIUH

Iocrynat [Taynsa Dpauxa o MexaHu3Me PepPMEHTATUBHBIX PEAKIIHNA

Iocrynat Jlennena Komnanna o MexaHuzMe pepMEHTATUBHBIX PEaKIIUN
CrepeoxuMmuuecKasi KOMIZIEMEHTaPHOCTb MOJICKYJIPHOH HH()OPMAIIUN PEaKTaHTOB.
JmHaMuueckas KOMILIEMEHTAPHOCTb MOJIEKYJISIPHOM HHPOPMALIUK PEaKTAHTOB.
[TpuHIMI IBOHHON KOMIUIEMEHTAPHOCTH MOJIEKYJIIPHOH HHYOPMAIIUH PEaKTaHTOB.
MonexyasapHbIi AOKUHT PEAKTAHTOB.

XenatHbld 3 PekT B mporecce MOJIEKYJISIPHOTO PACMIO3HABAHUS PEAKTAHTOB.
Maxkpouukianueckuil 3pPeKT B Iponecce MOJIEKYJIIPHOTO PACIIO3HABAHHS PEAKTAHTOB.
TemrnatHbli 3QPEeKT peakKTaHTOB CyNPAMOJIEKYJISIPHBIX PEaKIIHH.

Kunernueckuii temratauii 3pdexr.

TepmonnHAMUYECKUH TEMIUTATHBINA 3P EKT.

Kunernueckas celeKTUBHOCTb CYyNPaMOJIEKYJISIPHBIX PEaKIIUH.

TepmonnHaMuyeckasi CEIeKTUBHOCTb CYIIPAMOJIEKYJISPHBIX PeaKLIU.
CynpamonekyJsipHble CaMOITPOLIECCHI.

CamMocOopka MHTEPMEINATOB CyTPaMOJIEKYJSIPHBIX PEAKTAHOB.

Camoopranuzalysi MHTEpMEIUaTOB CYIIPaMOJIEKYJISPHBIX PEAKTaHOB.

Mertononorust yCTaHOBJIEHHUS] PABHOBECHON CTPYKTYPbl XUMUYECKUX YACTHIL] BELIIECTBA.
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Konuenuus MONEKyJIApHON CTPYKTYPbI B XUMUU.

. Tononoruueckas MoziesIb MOJIEKYJIAPHONU CTPYKTYPbI.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

I'eomerpuceckas Moaenb MOJEKYISIPHOU CTPYKTYPBIL.

JluckpeTHass MOAENb MOJIEKYJISIPHOU CTPYKTYPhI

KontunyanpHas MOAENb MOJIEKYJIIPHON CTPYKTYPbI

CraTudeckast MOZieNIb MOJIEKYJISIPHOM CTPYKTYpbI

JnHamuyeckass MOAEIb MOJEKYJIAPHON CTPYKTYPhI

L, T,I - Monenb MOJEKYJISIPHON CTPYKTYPbl XUMHUYECKONW YaCTHULBI

L,T,I - Monenb MONEKYISIPHON CTPYKTYPbI BEIIECTBA

IIoBepxXHOCTE NOTEHLMAIBHON SHEPTHH.

Kondopmannu 1 koHPOPpMEPHI XMMHYECKUX YaCTHI] BEIIECTBA.

Metogomnorus kOHGOPMALIMOHHOTO AHATIM3A XUMHICCKUX COCIHHEHNH.

Uucno xoHDOpMEPOB B KOHPOPMALIMOHHONW CMECH.

Bapbepsl BHYTPEHHETO BpAILCHUSL.

Amnanu3 cocTaBa PaBHOBECHOU CMECH KOH(OPMEPOB METOAAMH KOMITBIOTEPHOU CTPYKTYPHOH XUMHH.
AHanu3 cocTaBa cMecH KOHPOPMEPOB METOAOM METOAAMH CIICKTPOCTPYKTYPHOH XHMUH.
Kondopmarmonnas HOMEHKIATypa.

bazoBbie MOHATHS METOJONOTUH ONPEACTICHHS MOIEKYIIPHOU CTPYKTYPHI BELIECTBA METOJOM PEHTTE-
HOCTPYKTYPHOTO QHAIN3A.

I - MOJEb MOJIEKYISIPHOH CTPYKTYPBI XMMHUYECKHAX YACTHI] BEIECTBA.

r' — MOJENIb MOJIEKYIIPHOU CTPYKTYPBI XUMHUYECKUX YACTHII BELIECCTBA.

r, U — Mozenp MONEKyYISIPHOH CTPYKTYPBI XUMHUECKHX YaCTHI] BEIIECTBA.

1,0p - MOJEb MOJEKYISIPHOH CTPYKTYPBI XUMHUYECCKUAX YACTHUI] BEINECTBA.

bazoBbIe MOHATHSA METOMOTIOTHH OMPEACTCHHS MOJIECKYISIPHON CTPYKTYPHI BELIECTBA METOAOM 3JICKTPO-
HorpaguH.

bazoBbIe MOHATHS METOIOJIOTHH OMPEACICHUS MOJICKYISIPHON CTPYKTYPBI BEMIECTBA METOAOM HEHTpO-
HorpaduH.

OmnepauronHssie 3¢ dekTsl AUGPAKIHMOHHBIX METOAO0B OMPEACICHHS MOJICKYISIPHOMN CTPYKTYPBL.

D¢ deKTe BAMSHUSA arperaTHOro COCTOSHHS BEINECTBA HA MOJEKYLIPHYIO CTPYKTYPY XHMHUYECKHX Ha-
CTHII.

MeToaomorust yCTaHOBICHHUS CTPYKTYPBI MOJIEKYI METOJAMHU CIIEKTPOCKOITHH.

CHeKTpOCKOMHS U CICKTPOCTPYKTYPHASL HHQOPHALIHSL.

Heobxoanmuoe 1 10CTaTOUHOE YCIOBUE MOSBICHHS ITOIOCH B HH(PPAKPACHOM CHEKTPE XUMHIECKUX
JACTHII.

CrnextpocTpyKTypHBIE 3P (PEKTH XUMUYIECKHX YaCTHI] BEIIECTBA IPH B3AaUMOICHCTBHH C 3JCKTPOMAr-
HUTHBIM HU3TYYCHUCM.

O dexT BIUIHIA PAIUOBOIHOBOTO IEKTPOMATHATHOTO U3IYICHHU. HA CTPYKTYPY XUMHUECKUAX JACTHIL,
JddexT BIUIHNI MHKPOBOIHOBOTO 3JICKTPOMATHUTHOTO H3TYUCHHS HA CTPYKTYPY XUMHUYCCKUX YaCTHILL
ddext BusHUS HHPPAKPACHOTO IECKTPOMATHUTHOTO HU3TYUCHHS HA CTPYKTYPY XUMHUYCCKHUX YaCTHI]
S¢dext BIuIHAS YIBTPA(HUOICTOBOTO JTEKTPOMATHUTHOTO H3IYUCHHS HA CTPYKTYPY XUMHUYECKHX va-
CTHII.

JddexT BIUAHUS PEHITCHOBCKOTO SICKTPOMArHUTHOTO U3MYUCHHS HA CTPYKTYPY XUMHUYCCKHUX
Metonomorus yCTaHOBICHHS CTPYKTYPBI MONIEKYJI ITPH HCHONb30BAHUH CIIEKTPOCTPYKTYPHBIX HH(pOP-
MAaIMOHHO-TTOUCKOBBIX CHCTEM.

MeToaomorus yCTaHOBICHHS CTPYKTYPBI MOJIEKYJT IPH UCIIOIB30BAHUH CIIEKTPOCTPYKTYPHBIX 3KC-
MEPTHBIX CUCTEM.

MeToaomorus yCTaHOBICHHS CTPYKTYPBI MOJIEKYJT IIPU UCIIOIBb30BAHUH CIIEKTPOCTPYKTYPHOTO Oe33Ta-
JIOHHOTO AHAJIH3A.

Bpewms B pusHuecKoi XUMHUN: KHHCTHKA W TUHAMHKA.

MeToapl XUMHYECKOH KHHETUKU H JUHAMUKH. METOJ HEIPEPBIBHOH CTPYH; METOX YCKOPEHHOH CTPYH;
METOJ OCTAHOBJIEHHOU CTPYH.

Teoperuueckue OCHOBBI PEMTOXHMHUH.

[TpuHIUIBL, IO KOTOPBIM NPOBOAATCS SKCIICPUMECHTANIBHBIE HCCIICI0BAHUS (DEMTOXUMHH.
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Obpasey, durema (3a4em)

TrOY BIIO TOHEIKA HAIIMOHAJIGHBIIL YHUBEPCUTET>»

Xumudeckuit paxyiabTer

Cneyuansnocms: 04.05.01 QynoamenmanvHan u NPUKIAOHASA XUMUSL

IIpoecpamma noozomosku: cheyuaiumem

Cemecmp 7

Yuebnas oucyunnuna AxmyaibHble Hanpasienus Pu3uvecKol Xumuu
BWIET Ne 1

[ocrynar [lernena Komnanna o Mmexanusme GepMEHTATHBHBIX PEAKLIUH
JlmHaMudeckass KOMILIEMEHTAPHOCTh MOJIEKYJISIPHONH HHPOPMALIUK PEaKTAHTOB.
IIpuHUMT NBOHHON KOMITJIEMEHTAPHOCTH MOJIEKYJIIPHON MH()OPMALIUH PEaKTaHTOB.
MouJieKkyJIApHBIN TOKUHT PEaKTAHTOB.

XenatHbId 3 eKT B mporiecce MOIEKYJISIPHOTO PACIIO3HABAHUS PEAKTAHTOB.

VYTBepKIEHO Ha 3acenann Kadenpel PU3HUIECKOH XUMUN
IIporokon Ne ot « » 20 T.

BeAyIOLui Kadeapoi npod. Muxanpuyk B.M.

DK3aMeHaTop

nou. Typosckuii H A.

Kpumepuu OUCHUBARUA IK3AMEHA

Homep 3a0anus Konuuecmeo 6anios
1 20
2 20
3 20
4 20
5 20
Bcero 100 6annos

11. OBPA3EIl TECTOBOI'O 3ATAHUA

B npuBeneHHBIX TECTaX YKAKUTE MPAaBUILHBIM OTBET (IIPABUJIBLHBIX BAPUAHTOB
OTBETA OJINH WJIH HECKOJIBKO).

1.

AnexrpoHorpadus — 370 Cnocod PErucTpalii U WHTCPIPSTA[HH OTKINKA BEIIC-
CTBA TIPH;
a. gudpakuuy NOTOKA HCWTPOHOB HA SAPAX XUMHUYSCKON YaCTHIIBI BEIIECTBA;
0. paccemBanuu notoka MK-u3myueHus Ha SIPAX XHMEIECKON JACTHIIB BE-
LIECTBA;
B. paccerBaHHM NOTOKA PEHTTCHOBCKUX TVUCH HA Sapax XUMUYCCKOHN YacTH-
LBl BEIICCTBRA;
. mudpakoud MOTOKA ICKTPOHOB HA SAPAX XUMHUYCCKOH YacTHIIBI BELIE-
CTBA;
A.  audpaxiuy NOTOKa PEHTTCHOBCKHX JTYUICH HA BICKTPOHHBIX IMIIOCKOCTAX
XUMUYCCKOH — YaCTHLBI
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MonekyaspHas MOACTh XUMHINICCKON YaCTULIBI BEIICCTBA ¢ VICTOM MOBCPXHOCTH
pacnpeaeneHus MEKTPOHHOH INIOTHOCTH — JTO:

r, U— mooenn;
L T, I —mooenwv,

7~ MOOen;,

% o

7'~ mooenn;

. r O —modeiw.

JKCIIEPTHBIE CIIEKTPOCTPYKTYPHBIC KOMIBIOTCPHEIC TEXHOJOTHH HCKYCCTBCHHOTO
HHTEJIICKTA I PACIO3HABAHMS CTPYKTYPhI XUMHUYCCKUX COCAUHCHNN O0a3npyIOTCs
HA CPAaBHCHUU 3KCICPUMEHTAIBHBIX CIEKTPOB BELICCTB HEU3BECTHOM XUMUYCCKOM
CTPYKTYPBI CO CIIEKTPaMH, KOTOPBIE:

a. ccTb B 6a3c JaHHBIX,
0. TCHEPHUPYIOTCS U3 OTACTBHBIX CIICKTPATBHEIX (PparMeHTos;
B. TONy4YarOTCA MyTEM TCOPETHUCCKOTO PacueTa.

Crnioco0 perucTpanyy 1 HHTEPIPETAIUH OTKIHKA XUMUYCCKUX YaCTHI] BEIIECCTBA
Ha JeiicTBre HHPPAKPACHOTO HU3NTYUCHHS CIICKTPA ICKTPOMATrHUTHBIX BOJH— 3TO. ..
CIIEKTPOCKOIUSL.

a. wunadpakpacHas (MK):

PCHTTCHOBCKAS;

yinbrpaduoaerosas (Y D);

3JICKTPOHHOTO mapamMarHuTHOro pezonanca (OI1P);
SOCPHOTO MarHUTHOTO pe3oHanca (SIMP);
MHKPOBOJTHOBAS

ONTUYCCKAS

WX oW D

CITHHOBAA.

Bapeep BHYTPEHHETO BpaIlEHUS OMPEACSICTCS IO BRIPAKCHHIO . . .
a. AV= Emax - Emin

0. AV= Emax+ Emin
B. AV= Emin — Emax
T. AV= Emin + Emax
II. AV= Emax / Emin.

Ipu onpeaencHuu coctasa cMecu koHpopmepos MeTogom MopuHo-Baranade-
Mua3ycuMEBL ZONMYCKACTCS, UTO ... KOHPOPMEPOB HMCIOT OANHAKOBBIC 3HAUCHMSL.

. TOIHBIC AICKTPOHHBIC SHCPTUH;

0. craHzapTHBIC SHTATBIHE OGPA3OBAHMS |

B. CTaHAAPTHBIC YHTPOIUH OOPA30OBAHHMS;

I'.  cBobonHrie 3Hepruu ['mbOca oOpazoBaHmsL.

Moasnas nosst koHpopmepa A (n,) u MoabHast 10411 KoH(popMepa B (vp) paBHo-
BECHOU CMECH ABYX KOH(POPMEPOB B3AHMOCBSI3aHBI BRIPAKCHUCM

aA. natme=1+Kqg;
0. nma—tmp=1- Kip:
B. natmp=1;

I nat+ne=Kg;

HO. natns=1/Ke.

Crioco6 omnpeaeneHus MOTCHIMAIA MOHHU3ALUH METOI0M (POTOIICKTPOHHOU CIICK-
TPOCKOITUU OA3UPYETCS HA SBJACHHUH:

. 3ICKTPOHHOU audpakimu:
0. snexrpodopermueckoro sddexra;
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B. (dorosddexra;
I'.  uHTepdEpCHIMU CBETA.

O | Opburanpubiii noreHIman nonusauu (IPqs ) onpeaensaeTes B MpUOIMKEHUH TEO-

pemsl KynvaHca 1o BEIpaKSHHIO:
a. TPy = Ersuvo:
0. TPy =— Essvo:
B. IPows = Emvo:
I'.  IPus.=— Emwvo.

10. | Onpeaencnue opduranbuoro nmoreHmman uonusanuu (CHs);N. BeibpaTts BapuanT
KBAaHTOBO-XMMHUYECKOTO PacueTa 0OBCKTOB MPOLICCCA HOHNU3ALINH:

moi Kynmanca.

a. wonekysapuyto reometpuro (CHs)sN u (CH;)sN™ onrumusuposarts;

0. momexympayio reomerpro (CH:)sN OnTHMHU3HPOBATh, a ICKTPOHHYIO
crpykrypy (CH3)sN™ paccunrars ¢ monekyspaoii reometpucii (CHs)sN;

B. paccuutars 3nekTpoHHyYI0 cTpyKTYpy (CH3)sN 1 Bocmonb3oBatbes Teope-

12. KPUTEPUN OHEHUBAHUWA

Pacnpeoenenue 6ai106, Komopusie MOZYn ROJIYHUUNL CHIYOECHIbL
6 npoyecce U3y4eHUus OUCYUNIUHDL

OpranuzaunoHHo-
y4yeOHas1 padoTa cTyJeHTa

Texkymuii KOHTPOJIb Bcero

HbIe pabOTHI

OTIpOC)

TectupoBanue

[TrceMeHHbIE padOThI: MPAKTHUYECKUE 3a/1a-
HUs, 3aJaHHs] PENPOYKTUBHOIO YPOBHS,
3amaHus Ut AoMalHel padboThl, KOHTPOJIb-

3amanus K 1abopaTopHBIM padoTam
YcrHOe cobecenoBaHme (KOJUIOKBUYM,

50 oans10B

max 5 Gajuios

max 45 0ajuioB

Ilxkana coomeemcmeus 0417106 uauuouaﬂbuoﬁ wKaie

IIpu oneHke 3K3aMeHa NPenoAaBaTeb
PYKOBOACTBYETCH CJeAYIOIHMH NPHHIH-
namu

Cymma 0aj-
Io "
Jaos no 100 ITo rocynapcreenHom
0aJlJIbHOH tare mKase
ECTS
mKaJe
90-100 A «OtmuunoY (5)

MoKa3aHbl CHUCTEMATHYECKHE M TIyOOKHe
3HAHUS MPU OTBETE Ha BCE BOMPOCHI OUIeTa,
NOHUMaHWe (PU3MUYECKONW CYIIHOCTH TIPO-
OJIeMBI
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MOKa3aHbl CHCTEMATHYECKUE 1 [TyOOKHe
3HAaHMS NIPU OTBETE HA BCE BOMPOCHI OMeTa,
80-89 B MOHUMaHue (PU3UUECKOH CYIIIHOCTH MPO-
OJieMbl, HO TIPU OTBETE AOMYLICHBI HEKOTO-
«Xoporo» (4) pble OMHUOKY M HETOYHOCTH
MOKa3aHbl CHCTEMATHYECKNE 3HAHUS TIPU
7579 C OTBETE Ha BCE BOIPOCHI OMiieTa, HO MPH OT-
BETE JOMYLIEHbl HEKOTOPBIE OIIMOKH U He-
TOYHOCTH
NOKa3aHbl HECUCTEMATHUECKHE U Hery0o-
70-74 D KM€ 3HAHWA IPU OTBETE HA BOIIPOCHI OMIIeTa,
NPU OTBETE OMYIIEHO HECKOJIBKO OMIHOOK,
«Y OBNETBOPUTENTHHO» | MCIIPABJICHHBIX CAMHUM CTYACHTOM
3) MOBEPXHOCTHBIE 3HaHUsI [IPU OTBETE Ha BO-
6069 B mpock! Ounera, JOMyIIEHO Psii HETOYHO-
CTEel, KOTOpPBIE CTYACHT HE B COCTOSIHUU
CaMOCTOSITEJIbHO UCTIPABHUTH
«HeynoBieTBOpUTENL- | HET OTBETOB HA OCHOBHBIE BOIIPOCHI OMIIeTa,
35-59 FX | HO» C BO3MOXKHOCTDIO HET OTBETOB Ha JOTNOJHHUTENIbHbIE U HABO-
MOBTOPHOH aTTecTaluy | AsILUE BOIPOCHI
)
0-34 F «HeynosnerBopurens- | BbmmonHeHue Menee 30 % oOs3aTenbHBIX
HOY» (2) ¢ BO3BMOXKHO- 3aJaHUN; HEYMEHHUE pPaCKPbhITh OCHOBHOE
CTBHIO TIOBTOPHOM CIa4yMl | COAEpKaHUE 3aJaHus, HeCIIOCOOHOCTH (op-
IpU YCJIOBUU 00s13a- MYJIHPOBATh BbIBOABI.
TEJILHOTO Habopa 1o-
MOJTHUTENIBHBIX OAJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TPOIECCA

JlexIMOHHBIE 3aHATHS IPOBOASTCS B ayAUTOPUHU, OCHALLEHHONW MyJIbTUMEAUNHON TEXHUKOU U
nockoil. IlpakTuueckue 3aHATHS TPOBOASTCA B KOMITBIOTEPHOM KJjacce, 0OOpyHOBaHHOM
KOMITBIOTEPAMHU C JIMIEH3MOHHBIM MPOTPaMMHBIM OO€CTieueHHeM, AOCTYnoM K cetu UHTep-
HeT, cTojlaMu, ockoil. JlononHutensHoe oOecrieuenne: Wi-Fi moctymn B koprycax yHHBEpCHU-
TETa, TEKCTOBBIC U JIEKTPOHHBIE pecypcrl Hayunoit OubmnoTexn yHUBEpCUTETA.

14. PEKOMEH/IOBAHHASA JIUTEPATYPA

Kon-Bo 3k- Haanune
Ne 3eMILISAPOB B | 2JIEKTPOHHOI
HaumeHnoBanmue
n/n onodamnorexe BEPCHHU B
HouHY IbC
Ocnosnas 1umepamypa

1. Oneiina, W.0. Merononorisi (isuko-XiMiuHUX [0- | DIEKTPOHHBbIi

ctikeHs. KoHCmekT nekuiii / M.O. Orneiina; JloHebKHit pecypc

Hal. yH-T, IH-T (i3.-opran. ximii 1 Byrmeximii iMm. JLM.

JlutBunenka HAH VYkpainu. — loneusk: lonHY, 2012. n

Omneiina, HW.A. Merononoruss  PU3NKO-XUMHUECKUX

ucciaenoBanuii. koHcmekT Jsekiuii / HM.A. Oneiina;

HoHenkuii Han. yH-T; HWH-T (Qu3.-opran. Xumum W

yraexumud uMm. JLM. JlutBunenko HAH Vkpaunbl. —
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Joneuk: HouHY, 2012,

Hanorexnomnoruu: a3byka mns Bcex / H.C. AbGpamuyk,
C.M. Aspomenko, A.H. bapanos u ap.; mon pen. IO.J1.
TperbsikoBa. — 2-e u3a. — Mocksa: @usmaraut, 2009. —
365c.

Cysnanes, M.I1. HanorexHonorusi: GU3NKO-XUMHSI HAHO-
KJIACTEPOB, HAHOCTPYKTYp u HaHomarepuaynoB / W.IL
Cy3pmaneB. — 2-e m3n. — Mocksa: URSS : JIuGpokowm,
2009. — 589 c.

Oneiina, U.0. MaremaTitHe Ta KOMIT FOTEPHE MOZEIIFO-
BaHHs B ximii / .O. Oneiina ; In-T disuxo-oprau. ximii i
Byreximii iM. JLM. JIutBunenka HAH Vxkpainu. — [lo-
Herpk: JlonHY, 2013,

Omnetina, 1.A. MaTtemaTudeckoe U KOMITBIOTEPHOE MO7e-
nuposanue B xumuu / A, Oneiina, MH-T pusuko-opran.
xumuu U yrnexumuu uM. JLM. Jlursunenxko HAH VYkpa-
unbl. — Jlonenx: JlonHY, 2013.

DJIeKTPOHHBIN
pecypc

Typoscbkuii, M.A. Kommn'roTepHa CTPyKTypHa XIMis:
HaBu. nociOHnK / M.A. Typoscbkuii, O.M. IlactepHax;
Joneupkuii Hatl. yH-T. — JloHenupk: JlonHY, 2009.
Typosckuii, H A. KomnbtoTepHass CTpyKTypHas XUMHS:
yuebHoe nocobue / H A. Typosckuii, E. H. ITacrepHak;
Joneukuii Hat. yH-T. — Jloneupk: JlIouHY, 2009,

DNIeKTPOHHBIN
pecypc

Typoscbkuii, M.A. KoMn'roTepHa CTPYKTYPHA XiMist
[Tekct]: HaBu. mocibuuk / M. A. Typoscekuii, O.M. T1a-
crepHak; JloHenbkuii Hall, yH-T. —JloHenpk: JloaHY .,
2009. — 153 ¢./

Typosckuii, H A. KoMmmnbloTepHass CTpyKTypHas XUMHUS
[Texct]: yuebHoe nmocodue / H.A. Typosckuii, E.H. Ila-
crepHak, JloHeukuii Hau. yH-T. — Joneupk: JlonHY,
2009. — 153 c.
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Onetina, N.O. Meronosoris (b13UKO-XIMIYHHX ~ JO-
ctikeHs. KoHCmekT nekuiii / M.O. Oneiina; JloHerpKuit
Hal. yH-T, IH-T (i3.-opran. ximii 1 Byrmeximii im. JLM.
JlutBunenka HAH VYkpainu. — lonensk: lonHY, 2012.
Omneiina, .A. Merononorusi (pU3NKO-XUMHUECKUX HC-
cienoBanmii: koHcnekT nexkumit / M.A. Oneina; J{oHen-
kuii Hal. yH-T; UH-T Qu3.-opraH. XUMuM U YriIexXuMUau
uM. JIM. Jluteunenko HAH VYkpaunsl. — Jlonenk: JloH-
HY, 2012.

DNIeKTPOHHBIN
pecypc

Typosckuit H A. ITpakTukyM KOMIIBIOTEPHOU CTPYKTYp-
HOU xumuK: yaeOHoe nmocodue / H A Typosckuii. — Jlo-
Henk: ['OY BIIO «[lorHY», 2018. — 145 ¢

10

Typosckuit H A. TIpakTukyM KOMIIBIOTEPHONH CTPYKTYp-
HOW XUMHUU [DNIEKTPOHHBIN pecypc]: yueOHoe mocobue /
H.A Typosckuii. — loneux: I'OY BIIO «louHY», 2018.
—145¢

DNIeKTPOHHBIN
pecypc

Jlonoinumensnas 1umepamypa

10.

Supramolecular reaction of lauroylperoxide with
tetraalkylammonium Bromides /N.A. Turovskij at. al. //
Oxidation Communications. — 2010. — Vol. 33, No 3. — P.

DNeKTpoH-
HBII pecypce
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485-501.
http://repo.donnu.ru:8080/jspui/handle/123456789/4318

Molecular Design and Reactivity of the 1-
Hydroxycyclohehyl Hydroperoxide — Alk4NBr Complex-
es / N.A. Turovskij at. al. // Handbook of Chemistry, Bio-
chemistry and Biology: New Frontiers / ed.: Shishkina
L.N. etal. - New York, 2010. =Chap. 21. — P. 225-233.
http://repo.donnu.ru:8080/jspui/handle/123456789/4319

DNeKTPOHHBIN
pecypc

11.

3aities, C. 1O. CynpamonekyssipHble HaHOpa3MepHbIE
CHCTEMBbl Ha IpaHule pasznaena (a3: KOHLENUUH U Iep-
cnektuBbl ans OnoHaHotexHonoruit / C. FO. 3aiines. —
Mocksa: URSS :JlenAH]JI, 2010. — 202 c.

12.

Kau, E.A. ®@ynnepensl, yriepoaHble HAHOTPYOKH U HAHO-
KJacTepbl: ponocnosHas Gopm u uneit / E.A. Kan. — U3n.
2-e. — Mockra : URSS : JIUBPOOM, 2009. — 294 c.

13.

Hanokxomnosutel Metamn-uonooomennuk / T.A. Kpa-
Buenko, JI.H. Iomsuckuit, A. . Kanunuues, JI.B. Kones;
Poccuiickas akan. Hayk, MHCTUTYT PH3. XMMHUU U 3JI€K-
Tpoxumuu uM.A . H. ®@pymkuna, BopoHexxckuii roc. yH-T.
— Mocksa: Hayka, 2009. — 390 c.

Kopobos, B.U. Xumudeckass KWHETHKA. BBEICHHE C
Mathcad / Maple/ MCS / B.1. Kopo6os, B.®. OukoB. —
Mocksa: I'opsiuas aunus - Tenexom, 2009. — 384 c.

14.

TperwsikoB FO.JI. OcHoBHbIe HampaBiieHHH (yHIaAMEH-
TaJbHBIX U OPUEHTHPOBAHHBIX HCCIENOBAHUN B 001acTu
HaHomatepuanos / O JI. Tperbskos, E.A. T'ynunun //
Yenexu xumun 2009, — T.78, Ne9. — C. 867-888

DNeKTPOHHBIN
pecypc

15.

OCHOBHBIE HAaIPaBJICHUSI B TEXHOJIOTMH TIOJIyY€HUs] HAHO-
HOocHTeNel JekapcTBeHHbIX BemecTB [Tekcr] / K.B.
Anexcees, PH. Ansyrnun, E.B. Bnbiackas, b.T. Ksunx //
BecTHUK HOBBIX MEAUIIMHCKUX TexHoyorui. — 2009, — T.
XVI, No2. — C. 142-145.

DNeKTpoH-
HBII pecypce

16.

Koconanos B.A. TlepcniektuBs! 1 ipodiaeMsl HaHOpapMa-
konorun [Texct] / B.A. Kocomamos, A A. Cmacos //
BecTHUK BOJTOrpamckoro rocyaapCTBEHHOTO MEAHIIMH-
ckoro yauBepcutera. —2009. — T.32, Ne4. — C. 12-16.

DNeKTPOHHBIN
pecypc

—

15. MHO®OPMAINIMOHHBIE PECYPCbI

http://mondnrioru/ — MunucrepcTBo obpasoanus u Hayku Jlonenkoit Haponroii Pecnybnu-
KN

http://resobrnadzor.ru/ — PeciybnukaHckas ciry:x0a 1Mo KOHTPOJIIO B HAA30py B cepe obpa-
30BaHHUA U HAYKU

16. MTPOT'PAMMHOE OBECIIEYEHHE.

Windows 7 PRO (kopnoparusnast munensus JonHY nunensus Ned6484614),

Microsoft Office ((kopnoparusnas muuensust JJoHHY nunensus Ne46472919);

MOPAC 2016 — xoMIIIeKC POrpaMM CTPYKTYPHOH XuMuH (IporpaMma 1ocTyrna Oecriar-
HO JUTs aKaJIEMHYECKOr0, HeKOMMEPUYECKOTrO HCIOIb30BaH . AKaJeMUYeCcKast JIMLIEH3HsI).
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4. Microsoft Visual Studio (nmuuensust mporpammbsl Dream Spark st BeICIIuX y4eOHBIX 3aBe-

TeHU);
5. Jluuensus GPL, Apach, BSD st cBoOomHOTr0O mporpaMmMHOTo 00eCrieYeH s :

— AnTtusupyc Kacnepckoro;
— Adobe Acrobat Reader.

Pabouas mporpamma paccMOTpeHa U IepeyTBep:k[eHa Ha 3acemaHuu kadenpe!l pusmueckoil
XUMHH C HI3MEeHEeHUsIMH (0€3 U3MEeHEeHHi) Ha rof.

IIpotokon Ne ot « » r.

3aBenyromuii kageapoit B M. Muxanbuyk



	40_Актуальные направления физической химии_ - 0001
	40_Актуальные направления физической химии_ - 0002
	40_Актуальные направления физической химии_ - 0003
	40_Актуальные направления физической химии_ - 0004
	40_Актуальные направления физической химии_ - 0005
	40_Актуальные направления физической химии_ - 0006
	40_Актуальные направления физической химии_ - 0007
	40_Актуальные направления физической химии_ - 0008
	40_Актуальные направления физической химии_ - 0009
	40_Актуальные направления физической химии_ - 0010
	40_Актуальные направления физической химии_ - 0011
	40_Актуальные направления физической химии_ - 0012
	40_Актуальные направления физической химии_ - 0013
	40_Актуальные направления физической химии_ - 0014
	40_Актуальные направления физической химии_ - 0015
	40_Актуальные направления физической химии_ - 0016
	40_Актуальные направления физической химии_ - 0017
	40_Актуальные направления физической химии_ - 0018
	40_Актуальные направления физической химии_ - 0019
	40_Актуальные направления физической химии_ - 0020
	40_Актуальные направления физической химии_ - 0021
	40_Актуальные направления физической химии_ - 0022
	40_Актуальные направления физической химии_ - 0023
	40_Актуальные направления физической химии_ - 0024

