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[Iporpamma  cocTapjieHa — Ha  OCHOBaHWH deiepalIbHOTO roCcyIapCTBEHHOTO
00pa3oBaTeIbHOIO CTaHJapTa BBICIICTO obpazosanus (OI'QC BO) nampasjieHus HOANOTOBKH
04.04.01 Xumust, YTBEPXKIECHHOrO MPUKa3oM MHHHCTEPCTBA obpazoBanusi 1 Hayku Poccuiickor
denepamuu Ne 655 ot 13 mrons 2017 1.

[TopsKa opraHM3aliy y4eOHOTO Ipomecca B 00pa3oBaTeJIbHBIX OpraHu3alKAaX BBICIICTO
po(ecCHOHATEHOr0 00pa3oBaHus Jlonenkoi Hapoxmoit PecyOnnku, yTBEPKACHHOTO HPUKasOM
MumnwucrepeTsa o6pasosanns n Hayku JIHP Ne 1 171 ot «10» HosiO6pst 2017 1.5

y4eGHOTO TIJIaHa M OCHOBHOW 00pa30BaTebHOU NpOrpaMMbl BBICIICTO podeccruoHalIbHOro
00pa30BaHMsl HalpaBlICHHUs IOJrOTOBKH 04.04.01 Xuwmusi, paspaborauseix B 'OV BIIO
«J]OHENKHMH HALMOHAJIbHBIM YHUBEPCUTETY.

Pa3paboTyuK:

JloueHT Kadeapbl pU3MICCKOH XUMUH,
K.X.H., JTOIICHT '

f. A HA. TypoBckuii
- <J/ /

[IporpamMma y4eOHOM [MCHMIUIMHBL YTBEPHKACHA HA 3aCE/latid kadenpbl  QU3MIECKOH
XUMHH
[Iporokon Ne 13 oT «28» mapTa 2020 T.

3aBeyromuil kadenpoi B.M. Muxanpayk

[Iporpamma  y4eOHOW — JUCLMIUIHHBI onoGpeHa  yueOHO-METOAMYECKOH — KOMHCCHEH
XUMHUECKOT0 (paKyIbTeTa
[Iporokomn Ne 3 oT «15» ampelis 2020 1.

Ipencenarens ydeOHO-METOUICCKOU /
/

KOMHCCHH (aKkyIbTeTa H.B. sI6noukoBa




1.  OBJIACTH IPUMEHEHUMA U MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLECCE

JucuumimHa «AKTyallbHbIe TPOOJIEMBl (PU3UUECKOM XUMHUM» OTHOCUTCS K BApHATUBHOW YacTH
(b1.B.O/1.10)yuebHoro miaHa o HampasieHuto noarotoBku 04.04.01 Xumus (Marucrepckas mpo-
rpamma Xumus). JUCHMITINHA peanu3yeTcs Ha XHUMHYECKOM (akynbrere Kadeapoil (uzmdeckoi
xumus. Jucuuiuivia, onupasch Ha XUMUYECKYI0 (HeopraHuyecKkas, aHaJlMTU4ecKasi, opranudeckas,
¢usnveckas, KBaHTOBasE XUMHA), PHIOCOPCKYIO, IICUXOJIOTO-TIEAATOTHYECKYIO MMOATOTOBKH (TICHXO-
JIoTusl, TMeNaroruka) CTyJCHTOB, 3aKJIa/JbIBaeT (PyHIAMEHT Hay4HO-METOJIUYECKOW MOATOTOBKU Oy-
OyUIUMX McclenoBareneid B 00JacTH TEOPUM M METOJIMKHM HAYYHBIX MCCIEIOBAHUN WM IPEINOJIaBaHUA
XUMHUYECKUX TUCHUIUIMH. OCBOEHUE NaHHOW JAMCHUUILIMHBI HEOOXOAUMO Kak MpEANIeCTBYIOIIEE BO
BpeMs y4yeOHOW (O3HAaKOMHTEIbHOH) NPAaKTUKH, IPOU3BOACTBEHHON TMPaKTUKU (HAY4YHO-
UCCleIoBaTeNnbcKas padoTa), MPOU3BOACTBEHHOM MPAKTUKHU (IIPEAIUIUIOMHAS MIPAKTUKA), IPU HAIU-
CaHUM MarucTepCKOM AUCCEPTaLIUU.

2.  CTPYKTYPA JUCIHUIIJINHBI

Xapakmepucmuka yuedHoil Oucyuniunbl
Hanpasnenne noarotoBku 04.04.01 Xumus
Marwucrepckas mporpamma Xumust
OO6pa3zoBaTenbpHasi mporpaMmma aKaJieMHuecKasi MarucTparypa
Kpanuduxarms MarucTp
KosimuecTBo conepkarebHbIX MOYJICH 1
Juciunnmnna 6a300130171 / BApUaTUBHOM YacTH BApHATHBHAS YACTD
00pa3oBaTeNbHON IPOTPAMMBI
®opmbl kouTpost (MK, sk3amen, 3a4er) 1 MOyNBbHBIN KOHTPOIIb, | SK3aMeH
TMokasatemn ouHas (opma oOyye- | 3aouyHas popma oOyue-
HUS HUS
KonndecTBo 3a4eTHbIX earHUIL (KPEAUTOB) 2
I'on moaroToBKM 2
Cemectp 3
KonnuecTBo yacos 72
- IEKIIMOHHBIX -
- IPAKTUYECKUX, CEMUHAPCKHUX 24
- 1a0OPaTOPHBIX -
- CAaMOCTOSATENbHOM paboThI 48
B T.4. UHJIUBUIyaJIbHOE 3aJaHIE
HenenpHoe konMuecTBO 4acos, 6
B T.4. ayTUTOPHBIX 2
b1.B.O/1.10 | AxryanbHble TpobIeMbl GH3NUECKOH XUMHUU 3 3 2 72 24 24 48

3. ONUCAHHUE JUCHHUIIJINHbI

Ileau u 3a1a4u
Iens uzyuenusa oucyuninunsvl «AXTyaabHbIE TPOOIEMBI (PU3HUECKON XUMUN»- (DOPMUPOBAHHE
y CTYACHTOB CHUCTEMaTHMUYECKUX 3HAHUN COBPEMEHHOI'O COCTOSIHUS, BO3MOXKHOCTEH M OrpaHUYEHUIt
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TEXHOJIOTUN KOMIIBIOTEPHOTO CUHTE3a, PACIIO3HABAaHUE CTPYKTYPBl XUMUYECKUX COCIUHEHUH, CTPYK-
TYpHOM XMMUH, MOJIEKYJIIpHOro MoenrpoBanus, QSAR 1 MOJIEKYJISIpHOTO JOKMHTA MOJIEKYJIIPHBIX
CHCTEM.

3adauu oucuuniumHwl.

— IIpuBuTHE MarucTpaM 3HaHUN OCHOB METOJOJIOTUH, METO0OB U IIOHATUI HAYYHOI'O UCCIIEN0-
BaHUS.

— DopMHUpOBaHUE PAKTUYECKUX HABBIKOB U YMEHUI IIPUMEHEHUS HAyYHbIX METO/IOB, a TAKKE
pa3paboTKU IPOTrpaMMbl METOMKH MPOBEJCHUS HAYYHOTO UCCIIEJOBAHUSI.

— HccnenoBanue SMIUPUYECKUX M TEOPETUYECKUX METOIOB HAYYHBIX MCCIIENOBAHUM, KOTOPbIE
MO>HO HCIIOJIb30BAaTh B MATUCTEPCKON JUCCEPTALIMH.

— BocnuTtanue HpaBCTBEHHBIX Ka4€CTB, IPUBUTHE ITUYECKUX HOPM B IPOLIECCE OCYILECTBICHUS
Hay4HOI'O UCCIIEOBaHUS.

— IIOATOTOBUTH CIELMAIUCTA-XUMHUKA, KOTOPBIN, ONIUPASCh HA OCHOBHBIE KOHLEIIIUU aTOMHO-
MOJIEKYJIIPHOM apXUTEKTYPBI U 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJIIPHOTO YPOBHS OpraHu3a-
LIUM BeleCTBa, OyJIeT UCII0JIb30BaTh METObl KOMITBIOTEPHOM XMMHUHU, KaK CPEICTBO MOTYUECHU S
XUMHUYECKON MHPOPMAIUHN O CTPOEHUH U CBOMCTBaX XMMHUYECKUX COEAMHEHUH.

— CdhopmupoBaTh 6a30BbI€ MPEICTABICHUS O TEOPETHUECKUX METOAAX, KOTOPHIMU U3y4atOT
AJIEKTPOHHOE CTPOCHUE aTOMOB M MOJIEKYJI; JIJIsl TOJTydeHUs] HH)OPMAIH O CTPOCHHUU U peak-
LIUOHHOW CLIOCOOHOCTH MOJIEKYJI HAYYHUTh CTY/AE€HTOB UCIOIb30BATh METO/IbI KBAHTOBOM XH-
MHH, KBAHTOBOXHUMHYECKYIO TEPMHUHOJIOTHIO; PACCMOTPETh COBPEMEHHBIE KOMILIEKCHI ITPO-
IpaMM JJIs IPOBEJEHUS KBAHTOBO-XMMHYECKHUX PacUETOB.

TpeOoBanus Kk pe3yJbTaTaM OCBOEHHSl JAMCHUILIMHBIL. [Iporecc n3ydeHUs AUCHUILIUHBI
«AKTyanpHBIE TIPOOTIEeMBl GU3NYECKON XMMHUW» HAIpaBlIeH Ha (OPMUPOBAHHE DIEMEHTOB CIEIyIO-
mux komnereHuuit B coorBeTcTBuu ¢ ®I'OC BO P® nanpasnenus noaroropku 04.04.01 Xumus u
OCHOBHOI1 00pa30BaTeNIbHOI MPOrpaMMbl BBICIIETO MPO(ECCHOHATBLHOT0 00pa30BaHMs HallpaBJICHUS
nojarotoBku 04.04.01 Xumus (Marucrepckas nporpamma: XuMHs):

YHUGepCaIbHble KOMNEMeHUUU:

—CIIOCOOHOCTh OCYHIECTBIATh KPUTUYECKUH aHAIN3 MPOOJEMHBIX CUTyallMii Ha OCHOBE CH-
CTEMHOT'0 MOJX0/1a, BhIpabaTeiBaTh crpateruto neicteuii (YK-1);

— CIIOCOOHOCTB YIPABJIATH MPOSKTOM Ha BCEX dTanax ero )usHeHHoro mukia (YK-2);

— CHOCOOHOCTh OPTraHU30BBIBATH U PYKOBOAMTH pabOTON KOMaH/Ibl, BIpaOaThIBasi KOMaH/IHYIO
CTpaTeruio s JOCTHKeHus nmocTaBieHHoi nemn (YK-3);

— CIIOCOOHOCTH MPHUMEHATh COBPEMEHHbIE KOMMYHUKATUBHBIE TEXHOJOIMM, B TOM YHUCIIE Ha
MHOCTPAHHBIX SI3bIKaX, /IS aKaJIeMUYECKOTr0 U IpodeccruoHanbHoro B3anmoericteus (YK-4);

— CIIOCOOHOCTh aHAJIM3UPOBATh U YUUTHIBATh Pa3HOOOpa3ne KyJIbTyp B IPOIecce MEXKYIbTYp-
Horo B3aumoseiicteus (YK-5);

— CHOCOOHOCTH OMPENAEIATh U PEATN30BbIBATH IPHOPUTETHI COOCTBEHHOM AEATEILHOCTH M CIIOCO-
ObI ee COBEPIICHCTBOBaHMs Ha OCHOBE camoolieHkU (YK-6).

obwenpogeccuonanbibvie KOMnemeHyuu:

— CIOCOOHOCTH BBIMOJIHATh KOMITJIEKCHBIE KCIEPUMEHTAIbHBIE U PACUETHO-TEOPETUUECKUE HC-
ClleZIOBaHUs B M30paHHOW OOJIACTH XMMMU WJIM CMEXHBIX HAyK C HCIIOJIb30BAaHHEM COBPEMEHHBIX
nprubOpOB, MPOrPaMMHOTO OOecTieueHus 1 0a3 TaHHBIX MpodeccruoHanbHoro HazHauenus (OITK-1);

— CIIOCOOHOCTH aHAU3UPOBaTh, UHTEPIPETUPOBATH U 0000IIaTh PE3yNbTaThl IKCIIEPHUMEHTAIb-
HBIX U PAaCYETHO-TEOPETUICCKUX PAOOT B U30paHHOW 00JIaCTH XUMUHU MM CMeXHbIX Hayk (OI1K-2);

— CHOCOOHOCTh MCHOJb30BATh BBIUMCIUTENBHBIE METOJbl U aJalTHPOBaTh CYLIECTBYIOIUE MPO-
rpaMMHBIE IPOAYKTHI TS PEIeHHs 3a/1a4 npodeccuonansHoi nesrensaoctu (OITK-3);

— CIIOCOOHOCTH TOTOBUTH IyOJHMKAIMM, Y4acTBOBAaTh B MPO(PECCHOHATBHBIX JAUCKYCCUSX, MPEJ-
CTaBJIATh PE3yJbTaThl MPOGECCHOHATBHONW AESITETbHOCTH B BHJAE HAYYHBIX M HAYyYHO-TIOMYJSPHBIX
nokianos (OITK-4).

npogheccuonanvrvle KomMnemeHyuu, COOTBETCTBYIOIIUE BHIY (BUAAM) HPOoQpecCHOHATBHON
NESTENbHOCTH, HA KOTOPbIE OPUEHTUPOBAaHA ITPOrpaMMa MarucTparypsbl:
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HAY4YHO-UCCTIe008AMENbCKASL 0eAmMeNlbHOCHb!

—  CIIOCOOHOCTBIO MPOBOAMTH HAYYHBIE UCCIEAOBAHMS O C(HOPMYTMPOBAHHON TEMaTHKE, CaMO-
CTOATEIBHO COCTABJIATH IJIaH UCCIEI0OBAaHUS U MOJy4yaTh HOBBIC HAayYHbIC U MPUKIIAIHBIC pe3yibTa-
oI (ITK-1);

—  BIIQJICHUEM TeOpHel M HaBBIKAMU MPAKTHYECKON paboThl B n3bpanHoi obmactu xumun (I1K-
2);

—  TOTOBHOCTBIO HICIIOJI30BaTh COBPEMEHHYIO anmnaparypy Mpu MPOBEICHUH HAYYHBIX UCCIIEI0-
Banwuii (ITK-3);

—  CHOCOOHOCTBIO y4acCTBOBATh B HAYYHBIX JUCKYCCHSX U IPEICTABISATH MOJIyYE€HHBIE B UCCIIe-
JIOBaHMSIX PE3YyJbTAaThl B BUJI€ OTYETOB M HAYYHBIX MyOMMKalMi (CTEHIOBBIE JOKIIAbl, pedepaTsl U
CTaThH B IiepHoandeckor HayuHoi nedatn) (ITK-4);

OpP2aHU3AYUOHHO-YNPABIEHYECKAsl 0esIMelbHOCb.

—  BJIaJICHUEM HAaBBIKAMHU COCTABJICHHS IUTAHOB, NMPOTPAMM, IMPOCKTOB U JIPYTHX JUPEKTUBHBIX
nokymentoB (I1K-5);

—  CHOCOOHOCTBIO OMPENENATh U aHATU3UPOBAThH MPOOJIEMbI, IIAHUPOBATH CTPATETHIO UX pellie-
HUsI, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a pe3yibraT aesrenbHocTr (ITK-6);

HAYYHO-Neoa202uyecKas 0esamenbHOCmb .

— BIAJCHHEM MeToJaMu OTOOpa Marepuala, MpPernojaBaHus U OCHOBAMH YIIPABJICHHUS IMPOLIEC-
CoM 00yueHHUsI B 00pa30BaTeIbHBIX OpraHu3aIusx Beiciiero oopasosanus (ITK-7).

B pe3yabrare n3yyeHust yueOHOM JUCHMIIIMHBI CTYAEHT JA0JIKEH:
3HATh:

—  METOJI0JIOTHIO MOJIEKYJISIPHOTO MOJICIMPOBAHUS;

— QSAR/QSPR MeTom070THIO B KOMITBIOTEPHOM JAHM3aiiHE OMOJOTHYECKH/PEaKIIMOHHO aKTHB-
HBIX BEILECTB;

— METOJOJIOTHIO YCTAaHOBJIECHUS CTPYKTYPHl XUMHYECKUX COCTUHEHHUH CIEKTPAIIbHBIMH METO-
JaMH;

—  METOZIOJIOTHIO (PUBUKO-XMMHUYECKHX OCHOB KOMITBIOTEPHOTO CHHTE3a;

— METOJIOJIOTUIO YCTaHOBJIEHUS CTPYKTYPbl XUMHUECKUX COCIUHEHUHN CIEKTpalbHBIMH METO-
JamMH;

— METOJI0JIOTHIO BbIOOpA YpOBHS TEOPUHU MOJEKYISIPHOTO MOJEIMPOBAHUS METOJaMHU KBaHTO-
BOI XMIMHU,

— METOJI0JIOTHIO BbIOOpA YPOBHS TEOPUHU MOJEKYISIPHOTO MOJAEIMPOBAHUS METOAAMU KBaHTO-
BOM XMMHU,

— KOHLENTYaJIbHble OCHOBBI HAHOXMMMHU - MPSAMOTO IMYTH K BHICOKMM TEXHOJIOTHUSM HOBOTO Be-
Ka;

— KOHLENTYaJIbHble OCHOBBI HAHOHOCHUTENEH JIeKapCTBEHHBIX BEIIECTB.

— OCHOBHBIE MTOHATHS ATOMHO-MOJICKYJIIPHON apXUTEKTYpPhl XHMUYECKHX COCTNHEHH.

— KOHIIENITyaJIbHbIE OCHOBBI CTPYKTYPHOM XUMHU;

— 3aKOHOMEPHOCTEH CBSI3U 3JIEKTPOHHOI'O CTPOCHHSI XUMUYECKUX COEIMHEHUI C UX CBOWCTBaMU
U pEaKIMOHHON CIIOCOOHOCTBIO.

yMeTh:

— TOJY4YaTh CTPYKTYPHO-XMMHUYECKYIO MH(OPMAIHIO — MOJIEKYJISIPHBIE I€CKPUIITOPHI UCCIIENY-
eMBIX 00BEKTOB HCIOJB3Ys KOMIUICKCHI IporpamMm cTpykTypHoi xumuu: HyperChem, MO-
PAC, GAUSSIAN 09, GAMESS:

—  OMPEENIUTh PABHOBECHYIO CTPYKTYPY;

— TPOBECTU KOH(POPMAIIMOHHBIN aHAIIH3;

— paccuuTaTh PHEPTUI0 MOHU3AIMH B BEPTUKATHHOM U aIuabaTHYEeCKOM NMPUOJIMKECHNH, a TaK-
xe 1o Teopemoit Kynmanca;

— paccuuTaTh SHEPTUIO JUCCOLMALMN XUMMHUYECKUX COSAMHEHUM Ha MOHBI WIIN PaIUKAaJIbl;



— pacCUUTaTh JUIIOJBbHBIC MOMCHTBI M HCIIOJIB30BaTb UX JJIA 000CHOBaAHHUS PE3YyIbTaTOB KOH-

(hOopMaIMOHHOTO aHAIIN3A;

— aHANIM3UPOBATh MOJY4YEHHBIE PE3YyJbTaThl, ONUPASICh HAa 3HAHUSA KOHUEMIHMH CTPYKTYpHOMH

XHMHH,
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— HCIOJIB30BATH IIPOrpaMMbI CTPYKTypHOﬁ XUMHHU JJIA pEIICHUA XUMHUYCCKUX 3a1a4;

— OCYHICCTBUTH MMOUCK HCO6XO[[I/IMBIX (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX AAHHBIX B 3JICKTPOHHBIX MCTOYHH-

Kax Hay4YHOW XMMHUYECKON HH(OpMaIIHH;

— M[PHUMCHATH CBOW 3HAHHMA HaA IMPAKTHUKC W BJIAACTb HAaBBIKAMU pa6OTBI Ha COBpPCMCHHBIX KOM-

IIBIOTCPHBIX CUCTEMAX

— TBOPYECKH MOJXOJIUThH K PEUICHUIO 3a/1a4H;
— TMPOBOJUTH MOUCK CTPYKTYPHOUH HH(POPMAIH B COBPEMEHHBIX IEKTPOHHBIX pecypcax;

— TPOBECTH M 00OCHOBATh BHIOOpP METOJIAa CTPYKTYPHON XUMHH, KOTOPBI HEOOXOIUM I pe-

IIEHHS TOCTaBJICHHOM 3aJa4u,

—  OpueHmuposamvcs. B KPyre OCHOBHBIX NHPOOJEM COBPEMEHHBIX aKTyaJbHBIX HallpaBICHUN

(hbU3UIECKON XUMUH.
é1a0ems.

— HaBblIKaMHU IIPUMCHCHHUA OCHOBHBIX METOJ0JIOTUI AKTYaJIbHBIX HaHpaBJ’IeHI/Iﬁ (1)I/ISI/I‘I€CKOI‘/'I

XHUMHUHU OJI1 aHaJIu3a CBOMCTB XMMHUYCCKHUX COGI[I/IHGHI/If/'I.
— COBPEMCHHBIMH MCTOAAMU HAYYHOTI'O UCCIICAOBAHUS B HpCﬂMeTHOﬁ C(bepe;
— HaBbIKaMHU YIIPABJICHHA HAYYHBIM KOJUICKTHUBOM;
— HaBbIKAMHU COBCPHICHCTBOBAHUSA U PAa3BUTHUA CBOCI'O HAYUYHOI'O ITOTCHIMAJIA.

4. COAJEP) KAHME JUCHUIIJIMHBI 1 ®OPMbI OPTAHU3ALIUU

YYEBHOI'O ITPOLHECCA

IHopsiaikoBbIii HOMEpP U HAUMe-
HOBaHHeE TeMbI

Kparkoe conepxkanue TeMbl

Cooepirrcamenvnulit Mooyp 1.

Tema 1.
Meroaonorus Hay4HOro HCCIeo-
BaHMS B (QU3UYECKON XUMUU.

Jloruka u cTpyKTypa Hay4yHOTO HMCCJIEIOBaHUS B (puzMue-
ckoil xumum. Ponap Apuctorens B pa3paboTke Hay4HOTO
Metona. Hayunbiii Meron B Xumuu. OTanbl (U3MKO-
XMMUYECKOI0 MCCIeoBaHusA. AKTyallbHble Po0IeMbl (hu-
3MKO-XMMHUYECKHUX MCCIEAOBAHNM.

Tema 2.
OcHOBHbIE HamNpaBJICHUS UCCIENO0-
BaHUN B HAHOXUMUH

HanometpoBsiii Mup. OCHOBHbBIE HAlPABJICHUS UCCIEA0Ba-
HUN B HAaHOXUMUHU. OCHOBHBIE HAHOOOBEKTHI: HAHOYACTH-
11a, HAaHOKJIacTep, HaHOMaTepuaj, HAHOMOTOP, HAHOMOPHI,
HaHOCUCTEMa, HAaHOTpyOKa, (ynepeH, rpadeH. KBanToBsie
HAHOOOBEKTHI: KBAaHTOBas TOYKA, KBAHTOBAas IMPOBOJIOKA,
KBaHTOBasi CTeHKa (simMa). Hanorexnomoruu. Konmemmum
W3TOTOBJICHHUSI HAHOOOBEKTOB: aBTOCOOpKA, caMocOOpKa,
auTorpaduyueckd WHIYUUMpOBaHHAas caMocOopka, cOopka
«CBEpXy-BHU3», COOpPKa «CHU3Y-BBEPX», 30JIb-T€llb TEXHO-
norus. HaHOMexaHU3MBI: MOJIEKYJISIpHAss MallliHa, acCeM-
Onep, OorpaHHuYEHHBI accembruep, ae3acemMOiep, MOHHAS
noMna. OxujgaeMble OT HAHOXMMHUHU pe3ysibTaThl. HaHo-
TEXHOJIOTUH B MequIlnHe U ¢apmanuu. HanoTexHonornu B
dapmarnesTuke. Hanorexnomoruu B meauiuae. Opranuye-
CKasi KOCMETUKA C HAHOHOCUTEJISIMHU.

Tema 3
Konuenmus cynpamosiexyisipHOTro

Cynpamonexynsipable peakuuu. CynpaMoneKkyaspHble Ka-
TATUTHYECKUE peaKknu. XMMHUYECKasl aKTUBAIUS pEeaKTaH-
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MCXaHM3Ma XUMHNYCCKHUX peaKHI/Iﬁ

TOB CYIIPaMOJIEKYJISIpHBIX peakiui. VcToO4HMK dSHepruu
JUISL XUMUYECKON akTUBaluu cyocrpara. OCHOBHBIE TaIlbl
XMMHUYECKON aKTHUBALMM PEAKTaHTOB CYIPaMOJIEKYIISIPHBIX
peakuuii. [Toctymar ['enpu o Mmexanuzme hepMEHTATUBHBIX
peakiuii. Iloctymar Anbdpena Beprepa o MexaHusme
dbepmenTaTuBHBIX peakiuii. [loctynar Omuns ®umepa o
MexaHu3Me QepMeHTaTUBHBIX peakiuid. [loctymar Ilaymns
Opnuxa o MexaHu3Mme (pepMeHTaTuBHbBIX peakuuil. IlocTy-
nat Jlenuena Komutanma o mexaHusme (pepMEHTATHUBHBIX
peakiuii. KuneTnueckas cTaOMIBHOCTH HHTEPMEIUATOB
CyNpaMOJIEKYISIPHBIX peakiui. TepMoanHamMuyeckas cTa-
OMJIBHOCTb MHTEPMEAMATOB CYIPAMOJIEKYJISIPHBIX pEak-
. S...S-OpburtanabHasi KOMIUIEMEHTaApPHOCTh MOJIEKYIISp-
HOM MHGPOpPMALIMK PEAKTAHTOB HAa YPOBHE UX B3aUMOJCH-
CTBUA. 0-P...p- OpOuTtanbHas KOMIUIEMEHTApHOCTh MoJle-
KyJSIpHOH MH(OpMAaIMK PEaKTaHTOB HAa YPOBHE MX B3aW-
MoJieHCcTBUA. T-P...p- OpOuTanpHas KOMILIEMEHTapHOCTb
MOJICKYJISIpHOW HH(OpMAIlMM PEaKTaHTOB HAa YPOBHE HX
B3auMoOJeicTBUs. S...p- OpOutanpHas KOMILIEMEHTap-
HOCTBh MOJICKYJISIpHOM MH(OPMAIIMK PEAaKTAaHTOB HAa YPOBHE
ux B3auMozeucTBusa. CTepeoXuMUYECKas KOMILJIEMEHTap-
HOCTb MOJIEKYJISIPHON MH(pOpMAIMU peakTaHToB. JuHamu-
yeckasi KOMIUIEMEHTApHOCTh MOJIEKYISIpHOW HHPOpMAIUU
peakTaHTOB. [IpuHUIKI JBOMHON KOMILUIEMEHTAPHOCTH MO-
JeKyNIsApHOW WH(GOPMALMU pPEeaKTaHTOB. MoOJeKyIsSpHbII
JIOKUHT pEeaKTaHTOB. XeJaTHBIN 3(deKT B mpoliecce mMoJie-
KYJISIDHOTO DPACIIO3HABAaHUS PEAKTAaHTOB. MaKpoLMKINUe-
ckuit 3¢ (deKT B MpoIecce MOJICKYISIPHOTO Pacro3HaABAHMS
peakTaHToB. TeMmIaTHBIN A(PQPEKT peakTaHTOB CyNpamo-
JeKyJIsApHbIX peakiuil. Kunernueckuit TtemruiaTHuil 3¢-
¢dext. Tepmonunamuueckuil TemruiatHbiil 3¢ dexr. Kune-
TUYECKasi CEJIEKTUBHOCTh CYNpPaMOJIEKYJISIPHBIX peaKIuil.
TepMoauHaMHuuecKass CEIEKTUBHOCTb CYIPAaMOJEKYJISp-
HbeIX peakuuil. CynpamoiiekyisipHble camornpouecchl. Ca-
MOCOOpKa HHTEpMEIUaTOB CYNPaMOJIECKYJISIPHBIX peakTa-
HOB. CamoopraHuzanus HWHTEPMEIUATOB CYNpPaMoJIEeKy-
JISIPHBIX PEAKTaHOB.

Tema 4.

Crpykrypa u IIIID xumuyueckux
COCAMHEHH Ha MOJEKYJISIPHM U
CYNPaMOJIEKYJISIPHOM YPOBHSX
OpraHM3alliy BELECTBa

MeTtonon0rus  yCTAHOBJIEHUSI PAaBHOBECHOW CTPYKTYpHI
XUMHUYECKUX yacTull. KoHLenus MoleKysipHOi CTPYKTY-
pel B XxuMmuH. Tomojormyeckass MoOJ€Ib MOJIEKYISIPHOMN
CTPYKTypbl. ['eomerpuceckas MoJenb MOJEKYJISIPHOU
CTPYKTYpHbI. JluckpeTHast MoJenb MOJEKYISIPHONH CTPYKTY-
pbl. KoHTHHYyanbHass MOJAENb MOJEKYJISAPHOU CTPYKTYPBHI.
CrarnueckasiMoielTb MOJIEKYJISIPHOHM CTPYKTYphl JlmHaMu-
4ecKasMOJIelb MOJIEKYJIIpHOM cTpykTyphl. L, T,l - Mmogens
MOJIEKYJISIPHOM CTPYKTYpbl XxumMuueckor vactunsl. L,T,I -
MOJIEJIb MOJIEKYJISIPHOM CTPYKTypbl BemecTBa. IloBepx-
HOCTb NOTEHIUAIBHON SHEPTUU XUMUYECKUX COETUHEHHI:
craunonapusie Touku I1I13. Kondopmanuu u xordopme-
pBl XMMHMYECKHX 4YacTHIl BemecTBa. MeTomoJIOTHs KOH-
(GhOpMaIMOHHOTO aHaIM3a XUMHUYECKUX coequHeHui. Yuc-
70 KOH(POpPMEpOB B KOH(POPMAIIMOHHONW cMmecH. bapbepbl
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BHYTPEHHETO BpallleHHs. AHAJIU3 COCTaBa PABHOBECHOM
cMecHu KOH(GOPMEpPOB METOJAMHU KOMIIBIOTEPHOM CTpYK-
TYpHOH XUMHUH. AHAJIN3 COCTaBa CMECH KOH(OPMEPOB Me-
TOJIOM CIIEKTPOCTPYKTYPHOU XUMHH.

Tewma 5.
KommbroTepHass CeKTpOCTPYKTYp-
Hasl XUMUA

MeTomos10THsl YCTaHOBJICHUSI CTPYKTYPBI MOJIEKYJI METO-
JaMu ceKTpockonuu. CHEeKTPOCKONHUS U CIEKTPOCTPYK-
TypHast uHpopuauus. HeobOxomumuoe u J10CTaTOYHOE
YCJIOBUE TOSIBIEHHS IIOJIOCHI B HH(PAKPACHOM CIIEKTpe
XUMUYECKUX YacTHll. CIeKTpOCTPyKTYpHbIE 3()(HEKThI XH-
MHUYECKHX YaCTHIl BEIECTBA IPU B3aUMOJICHCTBHHU C JJICK-
TPOMAarHUTHBIM U3JIy4YeHHEM. BusHHe paJuoBOIHOBOTO
AIIEKTPOMArHUTHOTO HW3IYYEHHs.HA CTPYKTYPY XHUMHYeE-
CKUX YacTHLl. BusHUE MUKPOBOJIHOBOTO 3JIEKTPOMArHUTHO-
ro U3JIyYCHHS Ha CTPYKTYpy XUMHYECKUX 4acThll. BusHue
MH(PaKPaCHOTO AIEKTPOMArHUTHOTO M3ITydeHUS Ha CTPYK-
Typy XUMHYECKHX 4YacTHI. BusHue ynpTpadrosieToBOro
AIIEKTPOMArHUTHOTO M3IIyU4EHHUs] Ha CTPYKTYpYy XUMHUE-
CKHUX 4YacTull. BusHIe peHTreHOBCKOT0 3JIEKTPOMarHUTHOTO
U3IYYCHUST HA CTPYKTYPY XHUMHYECKUX. MeTOIO0IOTHs
YCTaHOBJICHHUS CTPYKTYPBI MOJICKYJ IpPHU HCIIOIb30BAaHHU
CHEKTPOCTPYKTYPHBIX HMH()OPMAIIIOHHO-TIOUCKOBBIX ~ CH-
creM. MeTooNOTHs yCTaHOBJICHHS CTPYKTYPBI MOJICKYJI
NP HCIOJIB30BAaHUH CHEKTPOCTPYKTYPHBIX OIKCHEPTHBIX
cucteM. MeToI0I0THsl YCTaHOBJICHUS CTPYKTYPBI MOJICKYJT
IPU MCHOJBb30BAaHUU CHEKTPOCTPYKTYPHOTO OE33TaNOHHO-
r0 aHAJIN3a.

Tema 6.
deMTOXMMHS U AWHAMUKA XHUMH-
YECKHUX PeaKLui

Bpems B ¢pusudeckoit xumun: KUHETUKA U JUHAMUKA. MeTobI
XUMHYECKOM KHHETMKM M AMHAMHKHM: METOJ| HEIPEPBIBHOMN
CTpyH; METOJ] YCKOPEHHOW CTPYHM; METOJl OCTaHOBIICHHOM
CcTpyH. Teoperndeckne OCHOBHI (emroxumud. [IpwHIHOBI, MO

KOTOPBIM IIPOBOJATCA SKCIICPUMCHTAIIBHBIC HMCCIICIOBAHMA (l)eMTO-
XHUMHH.

TemaTnuyecknii mjiian

ConepxaresibHbI MOAYJIb 1

KoaudecTBO yacoB
QOunasi gopma 00yueHus
B T.4.
o D) ] ! 1
Ha3zBanus coaep:katejbHbIX MOYJIei = E = o = =
U TeM 2 S 3 s g o S 5
) = 9 o ® \Q 5O
o = ) = o = = S
= 5 = < e mo
O = o Q
= = o S 3 =
S, Q Z = = =
= = 1) =
Tema 1. 12 4 8
Mertononorusi HAy4YHOrO HCCIIEIOBAHUS
B (hM3MUECKON XUMUU.
Tema 2. 12 4 8
OCHOBHBIE HaIpaBJICHUS] UCCIEIOBAHMI
B HAHOXUMHU




Tema 3
Konnenmuss cynpaMoseKyIsipHOro Me-
XaHU3Ma XUMHYCCKHUX peaKL{I/Iﬁ

12

Tema 4.

Crpykrypa u III1D xuMuyeckux coenu-
HEHUIl Ha MOJEKYJISIpHM U CyIlpamole-
KYJISIPHOM YpPOBHSIX OpraHU3alliy Bellle-
CTBa

12

Tewma 5.
Kommprorepnas CIIEKTPOCTPYKTYpHAas
XUMUA

12

Tema 6.
DemToXuMHUs U IUHAMHKA XUMHYECKUX
peaxkuun

12

Hmozo
no cooepcamenpHomy mooyinio 1

72

24

48

4.  METOAWYECKHWE PEKOMEHJALIMH JUIsl IPOBEJAEHUS
JEKIIAOHHBIX, TPAKTUYECKUX W JIABOPATOPHBIX 3AHATHMI

Jlekuuu u na6opaT0prle 3aHATUS HC MIPEAYCMOTPCHBI y‘I€6HBIM IIJIaHOM.

TEMBI IPAKTUYECKUNX 3AHATUI

No Konuuecmeo
Hazeanue memul
n/n 4acoB
1. [MeTomonorust HAy4HOTO UCCIEAOBaHUS B (DU3NUECKON XHUMUH. 4
2. |OcHOBHBIE HaNIPaBJIEHUS UCCIIEI0BAaHUI B HAHOXUMUHU 4
3. [KoHuenmus cynpaMoneKyJIs[pHOIO MEXaHU3Ma XUMUYECKUX PEaKIUil 4
4. |Ctpyktypa u I1I1D XxuMudyeckux coeAMHEHUI Ha MOJIEKYJISIPHM U CYIIpaMmo- 4
NIEKYJISIPHOM YPOBHSIX OPTaHM3allMU BEILIECTBA
5. [KomnbroTepHasi CIEKTPOCTPYKTYpPHAsT XUMUS 4
6. DeMTOXUMHUA U JUHAMUKA XUMAYECKUX PEAKIUN 4
BCEI'O 24
6. METOAUMYECKHUE PEKOMEHJIAIIUA ITO OPTAHU3ALIUA
CAMOCTOSATEJBHOU PABOTHBI CTYJIEHTOB
OPI'AHM3ALIUSI CAMOCTOSITEJIBHON PABOTHI CTYJIEHTOB
No Konuuecmeo
Hazeanue memui
n/n 4acoB
1. [Meromonorust HAy4HOTO UCCIEAOBaHUS B (PU3NIECKON XUMHUU. 4
VuauBuayansHas padota (1. 1). 4
2. |OcHOBHBIEC HANIPaBJICHUS UCCIICIOBAaHUI B HAHOXUMHH 4
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NuauBuayanbHas padota (1. 2).

3. [KoHuenums cymnpaMosieKkyIsspHOTO MEXaHU3Ma XUMUYECKUX PEaKIHi

NuauBuayanbHas paborta (1. 3).

o I I I

4. |Crpykrypa u I1I1D xuMuyeckux coeqMHEHUH Ha MOJIEKYJISIPHM U CYIIPaMo-
NIEKYJISIPHOM YPOBHSIX OpPraHHM3allMU BEIIECTBA

NunuBuayanbHas padota (1. 4).

5. [KommbroTepHas CHEKTPOCTPYKTYpHAsk XUMHUS

NunuBuayanbHas padota (1. 5).

(ool IS I S

0. |PeMroxumus u JUHAMUKA XUMHUYECKUX PEAKITHI

BCEI'O 48

7. MHAUBUIYAJBHBIE 3ATAHUS

NuauBuayanbHas pabora
Llesb: oBNaneTh TEOPUEH U MPAKTUKON aKTyaJbHBIX MPOOJIEM (PU3UUECKON XUMHUH.

1. ChopmynupoBate TEMy MarucTepckoir padoTsl. OOOCHOBATh aKTYaIIbHOCTh TEMBI HCCIIE-
J0BaHUs. BBISIBUTH OCHOBHBIE NPOTUBOpPEUMs, MOpoxkiaroliue wucciuenoanuss. ChopmynupoBarb
npoOJeMy MCCIIeIOBAaHMS IyTEM BBIJCIICHUS HAYYHOH COCTaBIIsfoLIel nmpotuBopeuns. OnpenaenuTsb
00BEKT, mpenMeT (U3MKO-XuMHUecKoro uccienoBanus. CPopmynupoBaTh (PU3HKO-XUMHUYECKOTO
uccienoBanus. [locTpouTs runoTe3y UCCIeNOBaHUSA U IPEAOCTABUTH €€ TEOPEeTUYECKoe 00OCHOBA-
Hue. OnpeaenuTs 3aauu uccienoBanus. Beiopats MeToab! uccinenoBanus. CipoeKTUpOBaTh OINbIT-
HO-IKCIEPUMEHTANIbHYI0 pa0oTy. COCTaBUTH ILIaH JUTEPATYPHOro O(hOPMIIEHHUs HCCIe10BaHus (COo-
JiepKaHue MarucTepcKoi paboThl).

2. BBITOTHUTH KBAaHTOBO-XMMHYECKOE MOJIEIIMPOBAaHUE HAaHOTpYyOkH. IIpoBecT KBaHTOBO-
XUMHYECKUH pacdyeT B MPUOIMKCHHH MOTyIMIHUpUYEcKoil kBaHToBOM xumun (PM7)/ Ompenenuts
BEJIMYMHY JUIOJIBHOTO MOMEHTA, OpUEHTAIMOHHYI0 moisipuzyemocTs npu298.15K. Omnpenenutsb
OopOUTAIbHBINA NOTEHIMAT HOHU3ALIMU M pacTipe/leIeH s 3aps/ia Ha aToMaxX HaHOTPYOKH.

3. [TocTpouTh CympaMoJIeKyJISIpHbIE HAaHOYACTHIBI SHYC-MOJIEKYJT — H30MepoB R-
¢raneBoil kucnoThl. IIpoBecTH KBAaHTOBO-XMMHYECKHUN pacyeT MOJTYYEHHBIX CYMpPaMOJIEKYJISPHBIX
HAHOYACTHI[ U COOTBETCTBYIOMNX KOH(POpPMEpOoB R-(pTaneBoil KUCIOTHI OJHUM U3 METOJIOB MOIYIM-
MUPUYECKON KBAaHTOBOW XMMHUHU B pEKHUME ONTHMM3ALUU MOJEKYIIpHOU reomerpun npu 298.15 K.
Onpenenuts Uit Kax10ro oobekTa padotsl: sHepruto npu 0 K u mpu 298.15 K, crangaptHyto 3H-
TaNbIN0 00pa3oBaHus, sHTponuto pu 298.15 K, cBoboanyto sHepruto ['m66ca npu 298.15 K.
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4. IMonmy4ynTh paBHOBECHBIE KOH(PUTYpauuu napa-R-kamukc[4]apena, KOTOpble COOTBETCTBYIOT
koHpopMmepam I - IV, B mpubanxeHun METOA0B MOJTYIMITUPUIECKON KBAHTOBOW XUMHH. BBITIOJHUTH
pacuer SHTAJIBIUU 00pa3oBaHMs U CBOOOAHOM »Hepruu ['m66ca oOpa3oBaHus B MPUOIMKEHUN METO-
na AM1 s | — 1V xondopmepoB napa-R-kamukc[4]apena npu 298 K. Onpenenuts Hanbosee cra-
OounbHBIN KOHpOpMep napa-R-kamukc[4]apena. Onpenenuts mapamerpsl KOH()OPMAIIMOHHOTO pPaB-
HOBecusinapa-R-kanmkc[4]apeHa.

5. C uenpro yCTaHOBJIEHHS 3aBUCHUMOCTH IKCIEPUMEHTAIbHBIX M PACCUMTAHHBIX YAaCTOT Ba-
JICHTHOT0 Kojie0aHUs KapOOHWJIBHOM TpyHIbl MEPOKCUI(UPOBIPOBECTH MOUCK JUTEPATYPHBIX HC-
TOYHHUKOB M 0000ILIUTH IUTEpaATypHbIE JaHHbIE 0 TeMe “KonebarenbHas CEKTPOCKOIUSI OpraHuye-
CKUX MEepOoKCU3(PUPOB KapOOHOBBIX KUCAOT (5-10 00bekTOB). OnpenenuTh paBHOBECHYIO MOJIEKY-
JISIPHYIO CTPYKTYPY UCCIEAYEMOTO psifia TPET-OyTUIIEpOKCUIUPOB KapOOHOBBIX KUCITOT. [IpoBecTr
KOH(OPMAILIMOHHBIH aHAIN3 UCCIIEeyeMbIX 00BEKTOB. B mpuOnmmxeHnn n301upoBaHHON XUMUYECKOM
gactuiibl PM6 MeTonoM moiaysMOupUyeckoil KBaHTOBOM xuMmuu paccuutarh K- crnekTtpsl paBHO-
BECHBIX KOH(UTrypauuil uccieayemsix nepokcusioB. (McnonaszoBars PM6 u PDDG metoab! nomysm-
nupuyeckoi kBaHTtoBoi xumuM). Paccunrtars MK-criekTpbl 3THX OOBEKTOB B NMPUOIMKEHUH PCM
MOJIEJIN y4YeTa PacTBOPUTEIIS. BBINMOIHUTH OTHECEHUE YaCTOT HOPMaJIbHBIX KOJeOaHUH; Y CTaHOBUTH
3aBUCHUMOCTh MEXAY PACCUUTaHHBIMU U SKCIIEPUMEHTAIbHBIMUA YaCTOTaMU HOPMAaJIbHBIX KOJIeOaHU
TpeT-OyTUInepokcu3(huoB KapOOHOBBIX KUCIIOT.

8. KOHTPOJILHBIE BOITPOCHI K TIPOMEXKYTOUYHOM ATTECTAIIAMH.

1. Jloruka u cTpyKTypa Hay4yHOI'O UCCIIEI0BaHMs B (PU3NYECKON XUMUH.

2. Dranbl GU3UKO-XUMHUYECKOTO HCCIICIOBAHNS.

3. @yHnnaMeHTaJIbHBbIE XUMHUECKHUE, (PU3NUECKHEe U MEXaHUUECKHUE OCOOCHHOCTH HAHOCOCTOSHUSI.

4. TlepcnekTuBbl U poOIeMbl HAHO(APMaKOJIOTUN

5. Oruueckue npoOieMbl HAHOMEAULUHBI.

6. CynpamoneKyssipHbIe KaTATUTHUYECKUE PEaKITIH

7. XuMmHuecKasl aKTUBAIUS PEaKTAaHTOB CYNPaMOJIEKYISIPHBIX peaKIHii

8. [Ilocrynar [ennena Konnranaa o mexanu3me (hepMEHTATHBHBIX PEeaKIIUi

9. KonTHHYyanbHast MOJIENIb MOJIEKYISIPHOM CTPYKTYpPHI

10. MeTooMOTHS YCTAaHOBIICHUS CTPYKTYPBI MOJIEKYJ IPH HCIOIB30BAHUN CIIEKTPOCTPYKTYPHBIX
AKCIIEPTHBIX CUCTEM.

11. Metoapl XUMUYECKOW KUHETUKA U TUHAMUKH: METOJI HETIPEPBIBHOU CTPYH; METO]T YCKOPEHHOU
CTPYH; METOJ] OCTAaHOBJIEHHOM CTpYH.

12. TeopeTrnueckue OCHOBBI (PEMTOXUMHUH.
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9. OBPA3EIl BAPUAHTA MOAYJbHOI'O KOHTPOJISI U KPUTEPU OLIEHVUBAHUS

roy BIIO «IOHEIIKA HAIIMOHAJIbHbIIA YHUBEPCUTET»
XumMnuyeckuii paxyabrer

Hanpasnenue noarotoBku: 04.04.01 Xumus

Marucrepckas nporpamma: XUMHSA

IIporpamma moaroToOBKH aKkajgeMM4ecKasi MarucTparypa

Cemectp 1

VY4eOHas AUCLUIIIMHA AKTyajIbHbIe Npo0JieMbl (U3UYECKOH XH-
MHH

MOAYJBbHASA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel
1. DOransl GU3NKO-XMMHUYECKOTO HCCIIEI0BAHUS.
2. OyHAaMeHTAIbHbIE XUMHYECKHE, (PU3MUECKHE U MEXaHHYEeCKHE OCOOCHHOCTHM HAHOCOCTOS-
HUSL.
3. IlepcnekTuBbl U podieMbl HAaHO(APMaKOJIOTUN

YTBepkaeHo Ha  3acemaHuM  Kadenapbl  (U3MYECKOM — XMMHH,  TPOTOKOI  No oT
« » 20 r.

3aB. kadeapoii
IIpenonasarens

Kpurtepun oneHuBaHus MOAYJIbHOT0 KOHTPOJISI

Homep 3ananus KoiaunuecTBo 0a/110B
3amanue 1 10
3amganue 2 10
3amanue 3 10
Bceero 30

9. OBPA3EIl DK3AMEHAIIMOHHOI'O BUWIETA
(meopemuueckue 8ONPOCyL K IK3AMEHY, 0bpasey duiema u Kpumepuu OYeHUuSaHus)

Teopemuueckue 6onpocwt K IK3ameHy
Jloruka u CTpyKkTypa Hay4HOT'O UCCIIEOBAaHUS B (PU3MUECKON XUMUH.

Otanbl PU3NKO-XUMUYECKOTO UCCIIEeI0OBAHUS.

AKTyalbHbl€ HanpaBJIeHUs] PU3NKO-XUMHUYECKUX UCCIIEeI0BaHUM.

Knaccugukaius HaHOMaTepranoB 10 KPUTEPUIO UX PA3MEPHOCTH.

OyHIaMeHTalbHbIE XUMUYECKHE, (PU3HUECKUe U MEXaHUYeCKHEe 0COOEHHOCTH HAHOCOCTOSIHUS.
HccnenoBanue B3auMoJIeHCTBUI B aHCaMOJISIX HAHOOOBEKTOB.

HoBble mo1x0/1bl B TEXHOJIOTMH HAaHOMAaTEPUAJIOB.

Co3ztaHue HOBBIX TUIIOB HAHOMATEpPHAJIOB.

MonenrpoBaHie HAHOMAaTEPUAIOB U IIPOLECCOB UX (POPMUPOBAHUSI.

10 Pa3paboTka MeTO10B aHAIM3a HAHOCHCTEM U HAHOMATEPHAJIOB.

11. IlonumepHble HAHOHOCHUTEIN JIEKAPCTBEHHBIX BELIECTB: HAHOC(HEPH! U HAHOKATICYJIbI

CoNoR~LNF



12.
13.
14.

15.
16.
17.
18.

19.

20
21
22
23

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.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
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HOJ'II/IMepHI)IC HAaHOHOCHTCIIN JICKAPCTBCHHBIX BEIICCTB: ACHAPUMCPEI.

Bausnue MOJIGKy.HSIpHOﬁ MAacCChI MMOJIMMECPHBIX HAHOHOCHUTEJICH Ha X IMMOBCACHUEC B OPraHu3Me
Bansaue MOJICKYJISIPHO-MAaCCOBOI'O paclpeACICHUSA ITOJUMEPHBIX HAHOHOCHUTEJICH Ha UX IOBE-

ACHUC B OpraHu3Me.

Bansaue CTPOCHUA 0OKOBOI LEIHU IMOJIMMEPHBIX HAHOHOCHUTEJICH Ha UX IMOBEACHUE B OpraHHU3ME.

brnocoBMECTUMOCTD MOJMMEPHBIX HAHOHOCHUTEIIEH.
buonerpaaupyeMocTh NOJTMMEPHBIX HAHOHOCUTEIICH.

CnocoObl MMOJIy4CHHUA MOJUMCPHBIX HAHOHOCHUTEJICH: MCTOAHWKA IMPAMOTI0 paCTBOPCHUA, AUATIU3,

SMYJIbCUOHHAs METOAMKA.
[TepcnekTHBHI ¥ IPOOIIEMBI HAHO(DAPMAKOJIOTUU

Hcnonb30BaHne HAaHOMaTEPUAJIOB B (PAPMAKOJIOTHH.

OcHoBHBIE (PYHKIIMN HAHOHOCHUTEJEH U1l JOCTABKH JICKAPCTBEHHBIX CPEICTB.
Hanorepanusi.

HaHOI)I/ICKI/I, CACPKUBAIOIIHNE PA3BUTHUC U BHCAPCHNEC HAHOJICKAPCTB B MCAUIIMHCKYIO ITPAKTUKY.

O Oe3omacHOCTH HAHOTEXHOJIOIUH B 3/JpaBOOXPAHEHHUU.

Ortnyeckue npodaeMbl HAHOMEIUIIUHBL.

OxunaeMble pUCKH HAaHOIIPENAPaTOB.

CympaMolieKyssIpHbIC peakiiuu

CynpaMoneKyspHble KaTAIUTUYECKUE PEAKIIUU

XuMHY€ecKasi akTUBaLUsl PEaKTAHTOB CYIIPaMOJIEKYJISIPHBIX pEeaKLIUi

VcTOYHUK SHEprun AJ1s XUMHUUECKOM aKTUBAIMM cyOcTpara

OcHOBHBIE 3TaIbl XUMUYECKOW aKTUBALIMK PEAKTAHTOB CYIIPaMOJIEKYJIIPHBIX PEaKIIU
[Toctynar I'enpu 0 MexaHn3Me EepMEHTATUBHBIX pEaKIHii

[Tocrymar Anbdpena Bepaepa o Mexanu3me GepMEHTATUBHBIX PEAKITHIA

[Toctynatr OMuist @uiepa o MexaHu3Me GepMEHTATUBHBIX peaKIUii

[Toctynar [Tayns Dpirxa o MexaHu3Me pepMEHTATUBHBIX peaKIui

[Toctynar [lennena Konutanaa o mexanusme (pepMEHTATUBHBIX PeaKLUi
Crepeoxumuueckasi KOMIIJIEMEHTAPHOCTh MOJIEKYJISIPHON MH(POPMAIUN PEaKTaHTOB.
JluHaMuyeckass KOMIJIEMEHTApPHOCTh MOJIEKYJISIpHOW MH(POPMALIUU peaKTaHTOB.
[TpuHIMIT TBOMHON KOMIUIEMEHTAPHOCTH MOJIEKYJISIpHON HH(POpPMAIlUU pEaKTaHTOB.
MonexkynapHbIi JOKUHT PEaKTaHTOB.

XenatHbl 3P PeKT B Iporiecce MOJIEKYIISIPHOTO pacliO3HaBaHUS PEAKTAHTOB.
Makponuxindeckuii 3pPexT B Mmporecce MOJIeKyIIPHOTO paclio3HaBaHUs PEaKTaHTOB.
TemmuaTHbIN 3¢ (HEKT peakTaHTOB CYNPaMOJIEKYIISIPHBIX PEaKIHil.

Kunetnueckuii remmiaTHui 3P QexT.

TepmonnHaMuuecKuil TEMIUIATHBIN (P PEKT.

Kunerndeckas CeIEKTUBHOCTh CYIIPAMOJIEKYJIIPHBIX PEaKLIUN.
TepMoanHaMuyecKkasi CEIEKTUBHOCTD CYNPaMOJIEKYJIIPHBIX PEaKIIH.
CynpaMosieKysipHbIE CaMOIIPOLIECCHI.

CamocbOopka HHTEpMEANATOB CYIPaMOJIEKYJISIPHBIX PEaKTaHOB.

CamMoopranusaius HHTEpMEINATOB CYIIPAMOJIEKYJIIPHBIX PEaKTaHOB.

MeToso00Tusl yCTaHOBIIEHHS PAaBHOBECHOHN CTPYKTYPBl XUMHUUECKHUX YaCTHUI] BEIIECTBA.
KoHuenmus MonekyaspHOl CTPYKTYpbl B XUMUH.

Tomnonornueckas Mosienb MOJEKYISIPHON CTPYKTYPHI.

I'eomeTpurceckas MOAEIb MOJIEKYJIIPHOU CTPYKTYPBI.

JluckpeTHas MOJIeTb MOJIEKYJIIPHOU CTPYKTYPbI

KoHTuHyanpHas MOJENIb MOJIEKYIISIPHON CTPYKTYpPBI

CratrueckasiMOeTTb MOJICKYIISIPHON CTPYKTYPHI

JlnHaMHUuecKassMOAENIb MOJIEKYIISIPHON CTPYKTYpbI

L, T,l - Moziens MOJIEKYJISIPHON CTPYKTYPBI XUMHUYECKON YaCTHIIBI

L,T,l - Monens MONEKYJIAPHON CTPYKTYpHI BELIECTBA

[ToBepXHOCTh MOTEHIIMATILHOW SHEPTHH.
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Kondopmanuu u koHpopMepsl XUMUYECKHUX YaCTHUI BEILIECTBA.

MeTtononorus KOHPOPMALMOHHOTO aHAIN3a XUMUYECKUX COCTMHEHUH.

Yucno koHpopMepoB B KOHHOPMAIIMOHHON CMECH.

Bapbepbl BHyTpEeHHETO BpalleHUS.

AHanu3 cocraBa paBHOBECHOM CMecH KOH(OPMEpOB METOAAMHU KOMIIBIOTEPHON CTPYKTYPHOIl
XUMUH.

AHanu3s cocraBa cMecH KOH(QOPMEPOB METOI0M METOJaMH CHIEKTPOCTPYKTYPHOU XMMUHU.
Kondopmannonnas HOMEHKIIATypa.

bazoBble MOHATHS METONOJIOTMU ONPEAEICHUAMOJCKYIIPHON CTPYKTYpbI BEIIECTBA METOJOM
PEHTTEHOCTPYKTYPHOI'O aHAJIN3A.

I' - MOJIeNIb MOJIEKYJIIPHOHN CTPYKTYPbl XMMUYECKHUX YACTHIL BEIIECTBA.

I' — MOZENIb MOJIEKYJIIPHON CTPYKTYPbl XUMHUUYECKUX YACTHIL] BELLIECTBA.

r, U —Mozenb MOJIEKYISIPHOM CTPYKTYpbl XUMHUYECKUX YaCTUI] BEILIECTBA.

I,0p - MOJIETBMOJIEKYJISIPHOM CTPYKTYPbl XMMUUYECKUX YaCTHI] BELLIECTBA.

ba3oBble MOHATUS METONOJIOTUM ONPEIEICHUSIMOJIEKYJIAPHON CTPYKTYphl BELIECTBA METOI0M
JIEKTPOHOTpadUu.

ba3oBble MOHATUS METONOJIOTUM ONPEIEICHUSIMOJIEKYJIAPHON CTPYKTYphl BELIECTBA METOI0M
HelTpoHorpaduu.

Onepannonusie 3 (HeKTsl UPPAKLUOHHBIX METOJIOB ONPEACICHHUS MOJIEKYIIPHOUCTPYKTYPHI.
D¢ dexThl BIMSHUSA arperaTHOTO COCTOSIHHS BEIIECTBA Ha MOJICKYISPHYIO CTPYKTYPY XUMHUE-
CKUX YaCTHII.

MeTo/10510THsl YCTAaHOBJIEHUS CTPYKTYPbl MOJIEKYJI METOJIaMU CIIEKTPOCKOIIUH.

CriekTpOoCKONuUs U CIIEKTPOCTPYKTYpHas HH(OpHarus.

Heo0xoanMuoe u 10cTaTOYHOE YCIOBHUE MOSIBICHUS MTOJIOCH B HH(YPAKPACHOM CIIEKTPE XUMHYe-
CKUX YaCTHII.

CrneKkTpocTpyKTYypHbIE 3P(HEKThl XUMUYECKUX YaCcTHIl BELIECTBA ITPU B3aUMOJIEHCTBUU C JIEKT-
POMAarHUTHBIM U3ITyYEHUEM.

O} dexT BIUSHUS PaJOBOIHOBOIO 3JIEKTPOMAarHUTHOTO U3JTyYeHHUs.Ha CTPYKTYPY XUMHUYECKUX
YaCTHIL.

O} dexT BIUSHUS MUKPOBOJIHOBOTO 3JIEKTPOMAarHUTHOTO U3JTyYEHHUS Ha CTPYKTYPY XUMHUUYECKUX
4aCTHULL

OddexT BusiHUS UHPPAKPACHOTO SJIEKTPOMArHUTHOTO U3ITyYEHHUS Ha CTPYKTYPY XUMUUYECKUX
YaCTHULL

OddexT BusiHUS YIbTPadHOIETOBOTO AJIEKTPOMATHUTHOTO U3JTyUYEHUS Ha CTPYKTYPY XUMHUe-
CKHX YacTHll.

O} dexT BIUSHUS PEHTTE€HOBCKOTO JIEKTPOMArHUTHOTO U3JIyUY€HHUSI HA CTPYKTYPY XUMHUECKHUX
MeTo010THsl yCTaHOBIIEHHS CTPYKTYPBI MOJIEKYJI IIPH UCIIOJIB30BAHUN CIIEKTPOCTPYKTYPHBIX
MH(OPMaLMOHHO-TIOUCKOBBIX CUCTEM.

MeTo10510THS YCTaHOBJIEHMSI CTPYKTYPBI MOJIEKYJI ITPH UCIIOJIB30BAHUN CIIEKTPOCTPYKTYPHBIX
AKCIEPTHBIX CUCTEM.

MeTo10510THSl YCTaHOBJIEHMS CTPYKTYPBI MOJIEKYJI ITPH UCIIOJIB30BAHUH CIIEKTPOCTPYKTYPHOTO
0€33TalIOHHOT 0 aHaJIM3a.

Bpewms B puznueckoil XuMum: KWHETHUKA U TMHAMUKA.

MeTo/1pl XUMHUYECKOI KHHETHKY M JJMHAMHUKH: METOJI HETIPEPBIBHOM CTPYH; METOJ] YCKOPEHHO
CTPYH; METOJ OCTaHOBJICHHOH CTPYH.

Teoperndeckue OCHOBBI (PEMTOXUMUH.

HpI/IHHI/IHBI, 110 KOTOPBIM ITPOBOAATCA OKCIICPUMEHTAJIBHBIC HCCIICJOBAHUA (beMTOXI/IMI/II/I.
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I'OY BIIO «JIOHELIKUI HAITMOHAJIbHbIN YHUBEPCUTET»
XuMHUUECKU# PaKyabTeT

Hamnpasnenue noaroToBku: 04.04.01 Xumus
Marucrepckas nporpamma: XUMHS
[Iporpamma nmoaAroToBKH aKkajgeMuyecKasi MarucTparypa
Cemectp 1
VYyeOHast AUCHUIIIMHA AKTyajsibHble NPO0JieMbl (PU3HYECKON XH-
MHHU
BUWJIET Nel
1. CnocoObl monydeHus MOJUMEPHBIX HAHOHOCHUTENEH: METOAMKA MPSIMOrO0 PacTBOPEHHMs, AHa-

arwn

JIN3, SMYJIbCUOHHAs! METOAMKA.
[lepcriekTuBBI U TPOOIEMBI HAHOPAPMAKOIOTUI

Hcnonp30Banne HAHOMATEPUAIIOB B (PAPMAKOJIOTHH.

OcHoBHbIe (GYHKIIUM HAHOHOCUTENEH JIsl TOCTABKH JIEKAPCTBEHHBIX CPECTB.

Hanopucku, caep:kuBaroiye pa3BUTHE U BHEIPEHNUE HAHOJICKAPCTB B MEIUIIMHCKYIO MPAKTHU-

KY.

VYTBep:KIeHO Ha 3aceqaHnu Kadeapsl GU3NIECKON XUMHUH.
[Ipotokon Ne __ oT _«» 20 rojaa

3aBenyronuii kadeapoit
DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3ananus KoauuecTBo 0a/110B
3aganue 1 25
3amganue 2 M
3aganue 3 M
3aganue 4 M
3aganue 5 M
Bcero 100

11. OBPA3EILl TECTOBOI'O 3AJAHUSA

B nmpuBeneHHbIX TecTax yKa)XHTE MPaBUWIbHBINA OTBET (IPaBUJIBHBIX BapHUAHTOB OTBETA OJIMH

WJTU HECKOJIBKO).

1. I'panuunas nosepxmnocmo,
ceasvlearowas 00- KOTOpasi pa3feisaeT CBI3hI-
: ’ . BRIOLIYIO M aHTHCBS3bIBAIO-
kS L myro obmactH, onpeaensiercs
3 X ychoBHeMm:
s - .
S S a fh=fi+fy
E -
0 % 6 f2: f3,
= 3
Q Q) B. fi+f+f; =0.
g 3
R Q
S 3
s J S
S 3
cesa3bIBaAOUas 00-
2. [Ipoanamu3uposats cTpykTypy MO (1)
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V1= ...+ Cus(a) + Cr2Qs@)t. ..

U OIIPEJeNIUTh TUI BKJIaJa B 00pa3oBaHue XUMHUECKOH cBsi3U S — AO, KOTO-
pble LIEHTPUPOBaHbI Ha aToMax A u B.

CBSI3BIBAIOIIMN BKJIAI;
AHTHUBSI3BIBAIOIINI BKJIAI,
B. HECBS3bIBAIOIINI BKJIAJI.

v

[Ipoanamu3uposats cTpykTypy MO (y2)
o= ...- Coaapx(a) T C22Qpx@B) T ..

Y ONIPEACTUTh THIT BKJIaJla B 00pa30BaHUE G-XUMHUYECKOU cBsi3u p — AO, KO-
TOpbIE HEHTPUPOBAHBI HA aTOMax A u B.

CBSI3BIBAIOIINM BKJIAJT;
AHTUBSA3BIBAIOIINN BKIIA,
B. HECBS3BIBAIOIIMM BKJIAJ.

ove

[Ipoananu3upoBats cTpykTypy MO (y2)

WYo=...- Co1Ppx(a) T C22(PPX(B)+- .-
U ONpeAenuTh TUIl BKiajga p — AO, KOTOpbIe LIEHTPUPOBaHbI Ha aToMax A u B,
B 06pa30BaHHe T -XUMHAYECKOU CBSI3H.

CBSI3BIBAIOIINM BKJIAJT;
AHTUBSA3BIBAIOIINN BKIIA,
B. HecBs3siBarommii Bkiag,

ove

[Ipoananu3uposats cTpykTypy MO (1)

V1= ...F C11Qs(a) T C120px(B)T- .-

U OTIpeIEeTUTh TUII BKJIaJa S U p — AO, KOTOpbI€ IIEHTPUPOBAHBI HA aTOMax A
u B, B 00pa3oBaHue XUMHUECKON CBS3H.

CBSI3BIBAIOIINM BKIIAJT,

HECBS3bIBAIOIINI BKJIA]I.

a.
6. aHTHUBS3BIBAIOIINI BKJIQnO,
B.
S

AO nenpupoBanbl Ha atomax A u B u 06pa3yor ... KOMOMHAIHIO.

Q—Q

Br16paTh KOMIIOHEHTHI C21P5(A) U C22Ps3) MO KOHTpoIUpyroLIe 3Ty XUMU-
YECKYIO CBSI3b!

o= ...c010s5(a) ... C220s@B) +

CBA3BIBAIOIIYIO;
AHTHUBS3BIBAIOIIYIO;
HECBSI3BIBAIOIIYIO.
- C210s(A);

+ C210s(A);

- C220s(B);

+ C220s(B)-

¥ o= wo

px 1 S AO neHpupoBaHbI Ha aToMax A u B 1 00pa3yoT ... KOMOMHAIINIO
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oD Q

Br16paTh KOMIIOHEHTBI C21Ppx(A) M C22QpxB) MO KOHTpOIMpYIOLIEH 3Ty XH-
MUYECKYIO CBSI3b:

o= ...Co10px(a) ... C22Ps@) *

d. CBs3bIBAIOIIYIO,

0. aHTUBSA3HIBAIONIYIO;
B. HECBSI3bIBAIOLIYIO.
T. -Ca10pxa);

.+ Ca0px(a);

€. - C220s(B);

K. +Cosam).

8. Pz AO uenpupoBansl Ha aToMax A u B 1 00pa3yroT ... T-KOMOHHAIINIO
Br16paTh KOMIIOHEHTBI C21Ppz(a) U C22QpzB) MO KOHTpONUPYIOLIEH 3Ty XU-
MHYECKYIO CBA3b:

o= ...Co10pza) .. C22QpyB)
d. CBS3bIBAIOIIYIO,
0. aHTUBA3LIBAIOIYIO;
B. HECBS3BIBAIOIIYIO.
T.  -Coa1Qpza);
.+ Ca10pza),
C. -C220pzmB);
K. +C20pzB).
9. | DHeprus pe30HaHCHOTO OPOUTATBHOTO B3aUMOAEHCTBHS aTOMOB A U B
BBIYMCIIACTCS 110 BI)Ipa)KeHI/IIO‘
ACli  n, mg
a. E/l-(\B = 7AB Z ZZ(Cow)
i=1 u=10=1

B3MOnA nB

O B =2 YUY PepcnSubu
i=l p=l v=l
B. EY =—(04xZ5+03Z 1)V p:
. EY =04x05 x7ap;
R ENY =Z,xZgxyup
10, CooTHouienue 3nekTpoctatnueckoit Teopemsl ['enbmara-deiinmana:

a. aEM(/I) [ (ﬂ)aH(l)\P(ﬂ)d
0. 2T+V =0

de(Rab)
dRab

B. 2T +V + Rab
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TI. fa:ZZaZZb _Zajp(;a)dV
b R v,

ab a

12. KPUTEPUU OHIEHNBAHUSA

[To kypcy mpenmonaraeTcs MPOBEACHUE MPOMEKYTOYHON aTTECTallMd B BHJIE MOAYJIBHOTO
KOHTPOJISI, U DK3aMEeHa. DK3aMEH CIIAIOT CTYJICHTHI C IEJIBIO ITOBBINICHUS PEHTHHTA.
Pacnpeoenenue 6annos, Komopwvie MoZym noJiy4ums CmyoeHnol 8 npoyecce u3y4eHus

OUCUUNIUHDL
OprannzanmoHHO CPC Bcero
yueOHasi paboTa | Muaueuayansuas | Monyiabuelii | HuaguBnayaasuas
CTyAeHTa padora KOHTPOJIb |TBOpYecKasi pabdora
Max 50 6anos max 10 max 40 100 GamnoB
0amioB 0aioB

IlIkana coomeemcmeus 6an1068 HAUUOHAILHOIL WIKAJlE

Onenka Onenka mno OueHka 1o rocy1apcTBeHHOM KaJie Ouenka no rocy-
no mkaje | 100-6a/ibHOM (3x3ameH, (U depeHIMPOBAHHBIN 3a4eT) AapCTBEHHOMN
ECTS HIKaJIe mKaJje (3auyer)
A 90-100 5 (OTIIMYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (y1OBIETBOPHUTEIIHHO) 3a4TEHO
E 60-69 3 (YAOBJIETBOPUTEINILHO) 3a4TEHO
FX 35-59 2 (Hey/IOBJIETBOPUTEIILHO) HE 3aUTeHO
C BO3MOKHOCTBIO TOBTOPHOM CAa4YM
F 0-34 2 (HeyIOBJICTBOPHUTEIIHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO TOBTOPHOM CAa4yM MPH YCIOBUU
00s13aTeIbHOTO HAObOpa TOTIOTHUTENIbHBIX 0aIoB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O MIPOLECCA

IIpakTHueckue 3aHATHS IPOBOJATCSA B ayIUTOPUH, OCHALIEHHON MYJIbTUMEIUWUHON TEXHUKOU U
NOCKOH. YueOHasi JUCIUILIMHA oOecreueHa nocoOusMu U yueOHO-METOANYECKUMU MaTepuaiaMu, ¢
KOTOPBIMH CTYJEHT UMEET BO3MOXHOCTh paboTaTh B YUTAJIbHBIX 3aiax Oubnuorexku JJOHHY. Ure-
HUE JIEKUIUH, TPOBEICHUE MPAKTUUECKHUX 3aHATHIA MPOXOAUT B ayIUTOPUAX XUMHUECKOTO (paKyabTe-
ta TOY BIIO «JOHEIIKNI HAIITMOHAJILHBI YHUBEPCUTET».

14. PEKOMEHJIOBAHHAS JIMTEPATYPA

Ne Hamnuue
Koi-Bo 3k-
JJIeK-
3eMILTSIPOB B .
HaunmenoBanue TPOHHOIA
OondMoTexe BepCHH B
onHY
A IBC
OcHoBHast
1. | Oneiiga, M.0. Merononoris Qi3uKo-XIMIYHUX TOCHTIKEHb: | DIEKTPOHHBIN
koHcrekt jekii / M.O. Oneiina; Jlonenpkuii Hai. yH-T; |H-T pecypc +
¢i3.-opran. ximii i Byrmeximii im. JLM. JlurBunenka HAH
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Vkpaiau. — Honeusk: JouHY, 2012.
Omneiina, n.A. Metonosorus (HbUBUKO-XMMHUYECKUX
uccienoBanuii: KoHcnekT jekiuil / M.A. Oneiina; Jlonenkuit

Hall. yH-T; H-T ¢u3.-opran. Xumuu U yriaexumuu um. JI.M.
JlutBunenko HAH Vkpaunsl. — loneuk: louHY, 2012.

Hanorexnomorun: a3z6oyka s Bcex / H.C. AGpamuyk, C.M.
Aspomenko, A.H. bapanos u nip.; nox pexa. FO.J1. TpeTrbskona.
— 2-e nm31. — Mocksa: ®usmataut, 2009. — 365 c.

Cy3nanes, W.I1. HanorexHonorus: ¢pu3MKO-XUMHUS HAHOKJIA-
CTEpOB, HAHOCTPYKTYp ¥ HaHomartepuaios / W.I1. Cy3nanes. —
2-e m31. — Mocksa: URSS : JIu6pokom, 2009. — 589 c.

Omneiina, 1.0. Maremaruune Ta KOMIIT IOTEpHE MOJICJIFOBAHHS
B ximii / 1.0. Oneiina ; [a-T di3uko-oprau. Ximii i Byrneximii
iMm. JI.M. JIutBunenka HAH Ykpainu. — Jlonenpk: JlonHY,
2013.

Oneiina, 1.A. MaTteMatn4yeckoe U KOMIBIOTEPHOE MOJICIUPO-
Banue B xumuu / M. A. Onelina; MH-T Hu3HKO-Oprad. XuMuu u
yraexumuu uM. JI.M. JIutBunenko HAH VYkpaunsl. — JloHeuk:
HouHY, 2013.

DJIEKTPOHHBIN
pecypce

TypoBcbkuii, M.A. Komm'toTepHa CTpyKTypHa XiMmis: HaBd.
nocionuk / M.A. Typoscekuii, O.M. IlacrepnHak; JloHenbKuii
Hau. yH-T. — Jlonenpk: JlonHY, 2009.
Typosckuii, H.A. KomnbrorepHast CTpyKTypHast XuMHs: y4eo-
noe nocobue / H.A. Typosckuii, E. H. Ilactepnak; [lonenkwii
Hal. yH-T. — Jloneupsk: JlonHY, 2009.

DNeKTPOHHBIN
pecypc

Typoscekuii, M.A. Komir'rorepaa ctpykTypHa ximist [Tekcr]:
HaByY. ntocioHuk / M.A. Typoscekuii, O.M. ITactepHak; Jlo-
HeubKkui Hail. yu-T. —Jlonensk: JJouHY, 2009. — 153 ¢. /
TypoBckuii, H.A. KommnberoTepHas CTpPyKTypHas XUMUS
[Tekcr]: yue6Hoe mocobue / H.A. Typosckuii, E.H. Ilactep-
Hak; Jloneukwuit Hai. yH-T. — Jonensk: JJonHY, 2009. — 153 c.
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Oreiina, M.0. Meromomnoris Gbi3uKo-XiMIYHUX JTOCTIIKEHb:
xorcmekt Jexuii / M.0. Oneiina; Jonenpkuii Hail. yH-T; |H-T
¢i3.-opran. ximii i Byrnmeximii im. JLM. JlutBunenka HAH
Vkpaiau. — loneupk: JouHY, 2012.

Onmneiina, M.A. Metononorusi pU3NKO-XUMHUYECKUX HCCIENO0-
BaHMil: koHCTEeKT ekl / M.A. Onelina; Jloneukuit Hai. yH-
T; UH-T Qu3.-opran. xumuu u yraexumuu uM. JI.M. JlutBu-
Henko HAH VYkpannsl. — lonenk: lonHY, 2012.

ONEKTPOHHBIN
pecypc

Typosckuit H.A. [IpakTHKyM KOMIIBIOTEPHOU CTPYKTYPHOI
xumun: yaeonoe nocooue /H.A. Typosckuii. — lorenk: [OY
BIIO «lonHY», 2018. — 145 ¢

10

TypoBckuit H.A. TIpakTUKyM KOMIBIOTEPHON CTPYKTYpHOI
XUMHH[ DIIEKTPOHHBIN pecypc]: yueOHOe nocooue
/H.A.Typosckuit. — Honenk: 'OY BIIO «louHVY», 2018. —
145 ¢

ONEKTPOHHBIN
pecype

JdonmosHuTeabHast

10.

Supramolecular  reaction  of  lauroylperoxide  with
tetraalkylammonium Bromides /N.A. Turovskij at. al. // Oxi-
dation Communications. — 2010. — Vol. 33, Ne 3. — P. 485-501.
http://repo.donnu.ru:8080/jspui/handle/123456789/4318

DIEeKTPOH-
HBII pecypce
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20

11.

Molecular Design and Reactivity of the 1-Hydroxycyclohehyl
Hydroperoxide — Alk;NBr Complexes / N.A. Turovskij at. al.
// Handbook of Chemistry, Biochemistry and Biology: New
Frontiers / ed.: Shishkina L.N. et al. — New York, 2010. —
Chap. 21. — P. 225-233.
http://repo.donnu.ru:8080/jspui/handle/123456789/4319

ONEeKTPOHHBIN
pecypc

12.

3aities, C. FO. CynpamoinekynsipHbie HaHOpa3MEpHbIE CHCTE-
MBI Ha TpaHuUIle paszzena ¢a3: KOHIEHIMA U TIEPCIIeKTUBBI IS
ouonanorexnonorui / C. FO. 3aiimeB. — MockBa: URSS
JlenAH/I, 2010. — 202 c.

13.

Kan, E.A. ®ynnepensl, yriaepoHbie HAHOTPYOKH U HAHOKJIa-
cTepbl: poaocioBHas Gopm u unei / E.A. Kan. — U3ga. 2-e. —
Mocksa : URSS : IMBPOOM, 2009. — 294 c.

14.

Hanokommo3utsl meTamui-uoHoooMennuk / T.A. KpaBdenko,
JLH. onsuckuii, A.W. Kanuanues, /I.B. Kones; Poccuiickas
akaj. Hayk, MHcTuTyT Qu3. XuMuu u snekrpoxumun uMm.A.H.
®pymkuHa; Boponexckuii roc. yu-1. — Mocksa: Hayka, 2009.
-390 c.

15.

Kopo6og, B.1. Xumnyeckas kuHeTnka: BBeneHue ¢ Mathcad /
Maple/ MCS / B.1. Kopo6os, B.®. OukoB. — Mocksa: ['ops-
yas auHus - Tenexom, 2009. — 384 c.

16.

TperbskoB O./]. OcHoBHbIE HanpaBiIeHUH (yHIAMEHTATBHBIX
Y OPUCHTHPOBAHHBIX MCCIICIOBAHUIA B 00J1aCTH HaHOMAaTepHa-
noB / FO. 1. Tperbsakos, E.A. I'ynunun // Ycenexu xumun 2009.
—T.78, Ne9. — C. 867-888

DNEeKTPOHHBIN
pecypc

17.

OCHOBHLIe HaHpaBHeHI/I}I B TE€XHOJIOTUH HOHy‘ICHI/Iﬂ HAHOHOCHUTEJIEH J'ICKapCTBCH-
HBIX BEIIECTB [TGKCT] / K.B. AnexceeB, PH. Ansayrnun, E.B. babiackas, b.T. Ksunx //
BecTHUK HOBBIX MEIUIUHCKHX TexHomaoruii. — 2009, — T. X VI,
Ne2. — C. 142-145.

ONEeKTpOH-
HBII pecypc

18.

Koconanos B.A. IlepcniekTuBbl 1 ipodieMbl HaHOGaPMAaKOIIO-
ruu [Tekct] / B.A. Koconamnos, A.A. Cnacos // BectHuk BoJ-
TOrPaJICKOTO TOCYIapPCTBEHHOTO METUIIMHCKOTO YHUBEPCHUTE-
ta. —2009. — T.32, Ne4. — C. 12-16.

ONEKTPOHHBIN
pecypc

15. THOOPMALINOHHBIE PECYPCBI

http://mondnr.ru/ — MunuctepcTBo oOpazoBanus u Hayku [loHenkoit HapomHoi#t Pecriyommku
http://resobrnadzor.ru/— Pecniydnukanckast ciay»x0a 1Mo KOHTPOJIIO U Haa30py B chepe obpaszo-
BaHUS U HAYKU

16. TTPOT'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO(kopriopatuBnas nunensus JJOHHY, nmuiiensus Ned6484614);
2. WindowsOffice (koprioparusHas nutensus JOHHY, nunensust Ne46472919);
3. MicrosoftVisualStudio (numen3us nporpammbel DreamSpark asist BeIcIX y4eOHBIX 3aBEICHH );
4. JIuuensus GPL, Apach, BSD st cBoO0IHOTO MPOrpaMMHOI0 00€CIIEUeHHU:
— AntuBupyc Kacnepckoro;
— Adobe Acrobat Reader.

Pabouast mporpamma paccMoTpeHa U MepeyTBepkKaAeHa Ha 3acenaHuu Kadeapsl Gpu3nuecKou
XUMHH ¢ U3MEHEeHUsMH (0e3 U3MEHEeHHIT) Ha rOJ.
[Ipotokonm Ne ot « » T.

3aBeayronuii kadenpoit B.M. Muxanpayk
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