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PabGouass mporpamMma cocTaBieHa B COOTBETCTBHHM C @DelepalbHbIM TOCYJapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAHJAPTOM BBICIIEIO0 00pa30BaHUs IO HampaiieHWto moarotoBku 04.06.01
Xumuueckue Hayku (YpOBEHb TIOATOTOBKM KaJIpoB BbICHICH KBanupukauum) (yTBEpXkaeH
[Tpukazom MunuctepctBa oopa3zoBanus u Hayku PD ot 30.07.2014 Ne 869)

PABOYAS ITPOTPAMMA PACCMOTPEHA U OJJOBPEHA Ha 3acenanuu YueHOro coBera
NpHX CO PAH mporokon Ne 7 ot 30 mas 2018 r.

/l/ L4, 4 /"'
HavanbHuk oTena acnupaHTypsl K.X.H. 7 //W H.H. Tpodumona

1. Henu u 3a1a4u y4eOHOH TUCHHUILIMHBI

PaccmaTtpuBaeMas JUCHUIUIMHA OTHOCUTCA K (DaKyJIbTaTUBHBIM JTUCHUIUIMHAM IPU
MOJATOTOBKE AaCIHUPAHTOB, oOOydarommxcs 1o nOpoduwiro XUMHS — DJIEMEHTOOPTaHUYISCKUX
COCTUHEHUN.

Heabo u3yyeHus JAUCHMILVIMHBI SBISETCS MpHoOOpereHHe (DyHIaMEHTAIBHBIX 3HAHUU U
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX Ui MPO(eCcCHOHATHLHOM HAyYHO-HCCIEI0BaTENbCKOM,
WHHOBAIIMOHHOW ©  00pa30BaTENIbHOM  ACSITENBHOCTH B 00JacTM  (U3HYECKON  XHUMUMU,
dbopmupoBanue o6oOmIatOIEell TeopeTuyecKko 0aszbl A u3ydeHus (yHIaMEHTAIbHBIX OCHOB
(GU3HYECKON XUMUU ¥ BO3MOXXHOCTH UX MCIOJIb30BaHUS HA MPAKTUKE.

3apaum:

e (opmupoBaHue y 00yJAOIINUXCS COBPEMEHHBIX MPEJACTABICHUN 0 PU3NICCKON XUMHH, €€ POJIH
¥ 3HAYMMOCTH B COITOCTABIICHUU C IPYTHMH XUMHUYCCKUMH HAYKaMU;

® OCBOCHHE HAaBBIKOB TEOPETUUYECKOTO aHAIN3a Pe3yIbTaTOB AKCIEPUMEHTAIbHBIX HCCIEI0BAHUN
B 00J1acTH (PU3NYECKON XUMUH;

® OCBOCHHE METOJIOB TUTAHUPOBAHHUS SKCIIEPUMEHTA U 00pabOTKN COOCTBEHHBIX MCCIICAOBAHUNL;

e 00yYeHHE YMEHHUIO CUCTEMATU3UPOBATh M 0000IIaTh pe3yJIbTaThl COOCTBEHHBIX UCCIICIOBAaHUH B
COITOCTABJICHUU C N3BECTHBIMH JIUTCPATYPHBIMU JTAHHBIMU;

e 00ydyeHHEe YMEHHUIO HCIIOJIb30BaTh B pabOTe MPOrpaMMHO-aMMapaTHbIe CPEACTBA ISl U3yUEHUs
(U3UKO-XMMHUYECKUX MPOIIECCOB,;

e 00y4YeHHE YMEHUIO OQOPMIISITh PE3YJIbTaThl COOCTBEHHBIX MCCIICIOBAHUIA B BUJIC ITyOJIUKAIINMN,
OTYETOB, JOKJIAJIOB.

2. MecTto aucuumiannsl B ctpykrype QOII

2.1. YuyeOnas nucruruimHa OTI.1 «Duszmdeckass XUMHS» BXOIUT B BapUATUBHYIO YacTb
MEXIUCHUIUTMHAPHOTO npodeccuoHanbHoro moayis OOIL.

2.2. lanHasi mporpaMMa CTpPOUTCS Ha MPEEMCTBEHHOCTH MPOTPaMM B CHCTEME BBICIIETO
oOpa3oBaHus U npenHazHaueHa Juis acrnupanHToB MpUX CO PAH, npomeamux oOydeHue mo
nporpamme MOATOTOBKM MarucTpoB, MPOCITYIIABIIMX COOTBETCTBYIOLIME KYpPChl M MMEs [0 HUM
MOJIOKUTENbHBIE OIeHKU. (OHa OCHOBBIBACTCA Ha TIOJIOKEHHUSIX, OTPAXKEHHBIX B YYCOHBIX
nmporpaMMax yKa3aHHBIX ypoBHEH. J[ns ocBoeHUst AMCHUIIINHBI «Du3nueckas XUMHI» TPeOyroTCs
3HAHUSL U YMEHUS, MPHOOPETEHHBbIE OOYYAIOIMMUCS B pPe3yJbTaTe OCBOCHUS psfa JUCIHILINH
(pa3nenoB AUCIMILINH), TAKUX KaK:

—OCHOBBI KBaHTOBO-XMMHUYECKOTO MOJICTUPOBAHMS CTPOCHUS MOJIEKYJ U PEaKIMOHHOU
CIOCOOHOCTH BEIIECTBA,;

— OU3UKO-XUMHUYECKUE METOIBI UCCIEAOBAHUS CTPYKTYPHI BEIIECTB;

—MexaHu3Mbl OpraHM4eCKuX peakiiuii;

—TeopeTndeckre OCHOBBI OPTaHMUECKOW XUMUH;

—Opranuueckast XUMHS,

— XHAMHUS 3JIEMEHTOOPTAaHUYECKUX COCTMHEHU;

—OCHOBBI CTEPEOXUMUH,

—CoBpeMeHHbIE  (U3UKO-XUMHYECKHE W AHAIUTHUYECKHE  METOJbl  HCCIIEIOBAHUS
OpPTraHUYECKUX BEIECTB U PEAKLIUM.



3. TpeboBaHus K pe3yJibTaTaM OCBOEHMSI JUCHUNIMHBI

[Tpouecc wu3ydyeHus: AMCUUILIMHBI «DHU3nMUeckass XUMHUS» HampaBlieH Ha (QOpMHUpPOBaHUE

DJIEMEHTOB CIIEAYIOIUX KommereHnuid B coorBercTBuu ¢ OOIl mo HampaBiIeHHWIO MOATOTOBKH
04.06.01 Xumuveckue HayKu, TpoGuiib XUMUS HIEMEHTOOPTaHUYECKUX COCTMHCHUI:

>

Oowenpogpeccuonanvnvle KomnemeHyuu:

CnocoOHOCTh CaMOCTOSATEIBHO OCYIIECTBIISTh HAYYHO-UCCIEI0BATEIbCKYIO ACSITEIbHOCTD B
COOTBETCTBYIOIIEH MpodecCHOHaNbHON 00JIACTH C UCMOIB30BaHHEM COBPEMEHHBIX METOOB
UCCIICIOBaHMs U HH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TexHomoruii (OITK-1);
Ilpogpeccuonanvrvie Komnemenyuu:

YMeHue npuMeHSITh (PU3UKO-XUMHUYECKUE METOJIbI UCCICAOBAHUS CTPYKTYPHI I U3y4CHUS
CTPYKTYPBl 3JIEMEHTOOPIaHMYECKUX COECIMHEHHM, 3HAHME OCHOB KBAaHTOBO-XHMHYECKOTO
MO/JICIIMPOBAHUS CTPOCHHS MOJICKYJI M PEaKIIMOHHOH criocoOoHocTH BertecTa ([1K-4).

[To oxkOHYaHWUM U3YYEHUS JUCIHUILTUHBI ACTUPAHTHI JTOJKHBI OYIYT:

3namo:

COBPEMEHHBIC TOCTHKEHUS HAYKU U TIEPEIOBbIE TEXHOJIOTUU B 001acTH (PU3NIECKON XMMHUH;
COBPEMEHHBIE  METOJABl  HUCCIIEJJOBAHMS,  HCIIOJIIb3yeMble MpU  (PU3HKO-XUMUYECKUX
HCCIIEN0BAHUIX;

TEOPETHUECKHUE MPECTABICHUS XUMHUH, B TOM YHCIIE O CTPOCHUH U MEXaHU3MOB XUMHUYECKHUX
peakiui;

Ba)KHEHIIIE METObI KBAHTOBOM XMMHUH

dbyHIaMeHTallbHbIE OCHOBBI M METOJIbI IM3aifHa U CUHTE3a XMMHYECKUX COCAMHEHUU U
MaTepHayioB, B TOM YHCIIC U C 3apaHee 3aIaHHBIMH CBOMCTBAMU;

METO/Abl HMCCJIEAOBAHHUS CTPYKTYPHI U  (PYHKIIMOHAIBHO BaXKHBIX CBONCTB XUMHYECKUX
COCIUHCHHI.

Yuems:

OIICHUBATH MEPCICKTUBHBIC HAMPABICHUS PAa3BUTHS (DU3MUCCKOH XMUMHH C YIETOM MHUPOBOTO
OIIBITA;

aHAJIM3UPOBATh B3aMMOCBSA3b MEXKIY COCTAaBOM, CTPOCHHEM M CBONCTBAMH COCIMHEHUH, B
TOM YHCJIe, HAHOCTPYKTYPUPOBAHHBIX MaTEPHAJIOB;

MIPUMEHSATH COBPEMEHHBIE METO/IbI M CPEJICTBA UCCIIEOBAHUS JIsl PEIICHU KOHKPETHBIX 3a]1a4
buznyecKoil XuMuH,

MIPOTHO3UPOBATh U HCIIOJIH30BATh PEAKIIMOHHYIO CIOCOOHOCTh XHUMHUYECKHX BEIIECTB B
Pa3JIMYHBIX arperaTHBIX COCTOSTHUSAX M DKCTPEMAIBHBIX YCIOBUSX.

Hmemwv onvim:

TJIAHUPOBAHUS TIPOLIECCOB PEIICHMS 3374 (PU3HMUECKON XUMUU;

aHaJ'II/I3I/IpOBaTB BO3MOXHOCTh CO31aHHUSA HOBBIX TCXHOJ’IOFI/Iﬁ Ha 62136 HpOBGI[GHHI)IX
HACCIeOBaHNN,

paboTel ¢ MPOrpaMMHO-aNMapaTHBIMU CPEACTBAMU JJISI HU3YYEHUS (PUIUKO-XUMHUUYECKUX
MPOLECCOB.

4. CTpyKTYpa U cofepKaHue Y4eOHOH IMCIUTIMHBI
OO1ast TPYA0EMKOCTh JUCIUIUINHBI COCTaBIIsACT 4 3aueTHbIe enuHuIlbl (144 yaca).

4.1. CtpykTypa IMCHHIIIHHBI

Ne | HaumeHnoBanue O6bem yueGHOI paboThl, U Bun
JUCLUTIIINHBI Bcero Bcero W3 aynuTopHBIX CamocT. | HTOroBOIO
aymutopH. | Jlekn | JIa6 | Ilpakr | KCP paborta KOHTPOJIA
1 | ®usnyeckas

XUMUA

144 18 18 126 3auer




4.2. Coagepxanue TUCUMIIIMHBI
4.2.1. Pa3gejnl AMCHMILIMHLI M BUALI 3aHATHI

No HaumenoBanue Bunpl yue6HOM paboThl U TPYJAOEMKOCTb, U DopMBI TEKYIIETO
pa3ziesioB U TEM Bcero | Jleku. | JIa6 | IIpakt | CP | KCP KOHTPOJIA
yCIIeBaeMOCTH
1 | Ctpoenue BemecTBa 29 3 - - 26 - ¥ CTHBIH IPYNIOBOH
OIpoc
Tepmommnammka n Y CTHBIN rpynnoBon
2 | KHHETHKA MPOIIECCOB 31 6 - - 25 - yi
orpoc
copoumm
Y CTHBIN rpynnoBoi
3 | Teopus pacTBOpOB 28 3 - - 25 - OIIPOC, PeIICHUE
3aj1a4
Y CTHBIN TPYNIIOBOM
4 | ®a3oBbIC paBHOBECHS 28 3 - - 25 - OTIpOC, pelIeHne
3a/1a4
5 KI/IHGTI/IE(%J_ XUMHUYECKHUX 28 3 i i 25 i Y CTHBIN rpynmnoBoi
peakuui Onpoc
Bcero yacoB: 144 18 - - 126 -
4.2.2 Conep:xkanue pa3aesioB U TeM JUCHUTITHHBI
Pasznea 1. Ctpoenue BemecTBa
OO0muye NPUHIUIBI KBAaHTOBO-MEXAHMYECKOTO  ONMHCAHHMS ~ MOJEKYJSIPHBIX  CHCTEM.

Cranuonapuoe ypasHeHue lIpénunrepa mist cBOOOHON MOJIEKYITBI. METO bl pelIeHUS ypaBHEHUS
[penunrepa. Anuabatudeckoe npuOmkeHue. BeiOop BOMHOBOM (pyHKIMHM MOJEKYIbl. MeToabl
MO JIKAO u BC. Ilpunuun Ilaynu. Teopema o cpenneil sHepruu. CekynsipHble YpaBHEHHS.
Bapuanuonnas treopema. Pacuer monekyinsl Bogopoaa merogom MO JIKAO.

[Tpubmmxenus Xrwokkens. PacripeneneHue 3J€KTPOHOB IO MOJIEKYIISIPHBIM YPOBHSIM.

OcHoBHbIE TPUOTIKEHUS TPU pacyeTe OpraHuveckux Moekyn Mmerogom MOX.

Pacuer monekyn stuinena, OyramumeHa u OeHzona MmerogoM MOX. OnucaHue CBOWMCTB
MOJIEKYJI U PEaKIIMOHHOM CITIOCOOHOCTH MO AaHHBIM pacyera. MHIeKChl peaKlIMOHHONW ClIOCOOHOCTH.

WuTepriperanysi CTPOEHHUsI MOJIEKYJl Ha OCHOBE OpPOMTAJIbHBIX MOJENEH W HCCIEeIO0BaHUS
pacrpezienieHus JIeKTPOHHOHN TIOTHOCTH. JIoKann30BaHHbBIE MOJIEKYSIPHBIE OPOUTATIH.

[IpencraBineHust o 3apsjax Ha aToMax B MoJeKkyle M mnopsakax csszed. Koppensuuun
JECKPUITOPOB AIEKTPOHHOI'O CTPOEHUS U CBOMCTB MOJIEKYIL.

Pa3nes 2. TepmoanHaMHKa ¥ KMHETHKA MIPOLECCOB COPOLIUH

Ancopbenr, azncop6ar. Bunel ancopbumu. CTpykTypa TMOBEPXHOCTH U HOPHCTOCTh
aacopOeHTa. Jlokanu3oBaHHast M JeJOKaJM30BaHHas afcopOuus. M3oTepMbl MOHOMOJIEKYIISIPHOMN
copOLUHU MPH HU3KUX M BBICOKMX KOHILIEHTpalusx copOTuBa. YpaBHeHue ['epu u Jlenrmiopa.
OmnpeneneHne MOCTOSHHBIX B 3THUX YpaBHEHMsX. JlMHaMuyeckuil xapakTep aacopOLHUOHHOIO
paBHOBECHSI.

AnicopOuust U3 pacTBOPOB.

VYpauenne bpynayspa — DOmera — Temnepa (BOT) mis momuMoneKylsspHOW aacopOIu.
Ornpepenenne TUIOMAIN MOBEPXHOCTH acopOeHTa. TepMoInHaMIKa MTOTUMOJICKYIIPHON copOmnm
Ha OCHOBE CTaTHMCTHYECKON TepMoauHaMHMKu. OIpenerneHue 4ucia CIOEB IOIMMOJIEKYIIpHON
copOnuu.

AncopOuust Ha mopucThIX copbenTax. Teopus oovemHoro 3amnonHeHuss Mukponop (TO3M).
Omnpenenenne pasMepoB mop. HM3oTepMbl cOpOIMM HAa TOPHUCTBIX COpOEHTax. YpaBHEHHE
Jybununa-Panymkesuu. OmpeneneHre TMOCTOSHHBIX 3TOro ypaBHeHus. OlleHKa CTeNeHu
3aI0JIHEHHUS T10P.




Kunernka copomuu. CkopocTh anacopOrmu u aecopouuu B momenu JIaarmropa. CKOpocTh
MHOTOLIEHTPOBOM azfcopOuu. YpaBHeHue Porunckoro-3enpioBuya. YpaBHEHHS A CKOPOCTH
azcop6muu u aecopommu banxema—bapra, KBana.

CopOuust Ha aKTUBUPOBAHHBIX Yrisx. OOmIas XapakTepUCTHKA YIIIEPOAHBIX COPOEHTOB.
MexaHu3mM copOLMM MOJIEKYJI M HOHOB 3JeKTposnToB. CopOuMs OpraHM4eCKUX BELIECTB Ha
AKTUBUPOBAHHBIX YTIISX.

3aBUCUMOCTb a/IcOpOLMHU OT Temreparypbl. MeTo/bpl pacueTa SHEpruu aKTUBALUU aCOPOIUU
U JIecCopOIuu.

Hcnonb3oBanue copOLUuUM AJIs pa3/ieleHusl U KOHIIEHTPUPOBAHUS B TEXHOJIIOTHYECKHUX CXeMax
IPOLIECCOB.

Pasnen 3. Teopusi pacTBopoB
[TaprmanbHbie MOJISIPHBIC BETUYMHBL. METOABI OIpEeeNeHHs MapIHaIbHBIX MOJISIPHBIX
BCIIMYUH TepMOI[I/IHaMI/I‘ICCKI/Ie TUIIBI PaCTBOPOB. q)yHKI_[I/ISI CMCIICHHUA 11 UACAJIBHBIX U
HEHJICATLHBIX PacTBOpOB. [IpenenbHO pa30aBlieHHBIE PACTBOPHI, aTEPMAIbHBIC U PETYISPHBIC
pacTBOpHI, UX CBOWCTBA. PacueT QyHKUMH CMEIIEHUS MO PA3IMYHBIM MOJENSAM: MOJAEIh MapHOTO
B3aUMOJICHCTBHS, MOJIC]b «OKPY)XCHHOTO aroma», KBaHTOBO-XMMHUYeckne Monaenu. CBsisb
TEPMOJUHAMHUYECKHUX (YHKIMI ¢ paBHOBECHBIM MOTEHIIMATIOM OMHAPHOTO CIUIaBa.

Pa3znen 4. ®a3oBbie paBHOBECUS
[Tonsitmst  koMmmoHeHTa, (asza, crenedb cBoOOAbl. [IpaBuno ¢a3 ['mb6ca. IlpaBuna
KypnakoBa. Metoab! onucanus (a3oBbix auarpamm. dazoBble AMarpaMMbl JBYXKOMIIOHEHTHbBIE
cmeceil. JluarpamMmbl C TBEpPABIMH pacTBOpaMU M C XUMHUYECKUMHU coeAMHEHUsAMU. OleHka
(ha30BOro cocTaBa HAHOCTPYKTYPHUPOBAHHBIX OMHAPHBIX CIUIABOB 110 JAHHBIM 3JIEKTPOXUMUYECKOTIO
aHaJIM3a.
Pa3znen 5. Knunernka XuMu4eCKUX peakmumn

OcHoBHO# nocTynaT XuMuueckoit kunetuku. dopmanbHas kuHeTHKa. CriocoObl onpeaeaeHus
CKOpOCTH peakuuu MeToJoM ¢opMainbHOW KuHeTHkH. Kunetnueckue kpuBble. Kunernueckue
ypaBHeHUs. KOHCTaHTa CKOPOCTH U MOPSIIOK peakiuu. Peakiuy nepeMeHHOro nopsiaKa.

Kuneruka nudy3noHHO-KOHTPOIUPYEMBIX XUMUUYECKHX peakiuid. 3axoHbl ®uka. Pemenue
TG Py3MOHHBIX 3a1a4 MeTogamMH (GOopMajbHONH KHHETHKH u Meronom Jlammacca. Ckopocth u
CTaJIuM 3JEKTPOJHOro npouecca. YpasHenue Jlesuua. Ilonspuzanus snexkrponos. [Tomsporpadus.
Tok oOMeHa U nepeHanpsKeHue. 3aBUCUMOCTh CKOPOCTH CTaJlMU pas3psiia OT CTPOEHHUs TBOIHHOIO
cJ10s1. YpaBHEHUS JUIsl IPeebHOro AU PYy3MOHHBIN TOKa B BOJIbTAaMIIEPOMETPUH.

Kunernka HeoOpaTHUMBIX 3JIEKTPOJHBIX HpoleccoB. ['ereporeHHas KOHCTaHTa CKOPOCTH.
BausiHue paznuuHbIX (AKTOPOB HA TOK M MOTEHLMANT HEOOPAaTUMOIO 3JEKTPOJHOrO Ipolecca.
Kputepun o00paTUMOCTH  3J€KTPOJHOro mpouecca. Vcrnonb3oBaHHE — 3IEKTPOXUMHUYECKHX
IIPOLIECCOB B TEXHOJIOTUH U aHAJIM3E.

KuHeTnka KaTaauTU4eCKHUX NMPOLECCOB. ['OMOreHHBI M TeTepOreHHbId Karanu3. Pemenue
KUHETHMUYECKUX 3a7ay KaTaIMTUYECKUX TIpoleccoB. Poib copOuumm B reTepOreHHOM KaTallu3e.
Bb16op 1 OcHOBHBIE CBOMCTBa KaTanu3aTopoB. MonauduiypoBaHue Kartaau3zaTopoB. TexHosorus
IIPUTOTOBJICHUS KaTaJIN3aTOPOB U HCCIEN0BaHNE UX CBOMCTB. CeleKTUBHOCTD KaTalu3aTopa.

OcHOBHbIE TPOMBINUIEHHbIE KaTaluTUYecKue mpouecchl. Ponp nuddy3sun B KUHETHKE
reTeporeHHbIX peakunil. KuHeTHKa reTeporeHHbIX KaTaJIuTUYECKUX peakuui. Pasinynbie pexxumbl
NPOTEKaHUsl peakUMi (KUHETHYecKas W BHEIIHsAsS KWHeTHYecKas 00JacTH, o0JacTH BHELIHEH u
BHYTpeHHeH nudpdy3un).

Peakuuu B pacTBOpax, BIMSHHUE PACTBOPUTENS U 3apsjia pearupyromux yactull. Kietounsrit
3 dexT u conbBaTanusi. DepMEeHTaTUBHBINA KaTalu3.

Tembl pemienust 3aga4

1. KBaHTOBO-XMMHUYECKUI pacueT MOJeKyl MeToqoM MO XioKKes.

2. Onpenenenne moBepxHocTH copdbenTa metoom BOT.

3. CopOumst Ha OPUCTHIX copOeHTax. OnpeeeHne MOCTOSHHBIX B ypaBHeHHH JlyOWHHMHA-
Panymikesuu.



4. PacueTpl TIO OIICHKH cocTaBa ()a3 HaHOCTPYKTYPHBIX SJICKTPOJUTHUECKHX OCAIKOB IIO
OIIBITHBIM JAaHHBIM.

5. 3akons! nuddy3nonHoi KkuHeTHKH. Pacuer koaddunmentoB quddy3um HOHOB.

6. Kunetrnka HeOOpaTHUMBIX AJIEKTPOAHBIX MPOLECCOB. PacueT KHHETHYECKUX MapaMeTpPOB.

5. Obpa3oBaTebHbIE TEXHOJIOTHH

TexHonorust mporecca 00y4eHus: Mo JUcHUIUINHE «DHU3NYecKass XUMUs» BKIIOYaeT B cels
cienyomue o0pa3zoBaTelIbHbIE MEPOTIPUSATHS:

a) ayTUTOPHBIC 3aHATHS (JIEKIIMOHHO-CEMUHApCKasi opMa 00ydeHUs);

0) camocTosTeNbHas paboTa CTY/ICHTOB;

B) KOHTPOJIbHBIE MEPOIIPUATHUS B MpoIlecce 0OYUESHHSI U MO €r0 OKOHYAHUIO;

T) IPOMEXKXYTOYHYIO M UTOTOBYIO aTTecTalrio (1o pasnuenam B popme 3auéra).

B y4eOHOM mpolecce HCHONB3YIOTCS KaK aKTHUBHBIC, TaK M HWHTEPAKTUBHBIE (HOPMBI
NPOBEICHUS 3aHATUN: IUCKYCCHUsI, METOJI TIOMCKA OBICTPBIX PELICHUN B TPYIIIE, MO3TOBOU IITYPM.

AynuTOpHBIE 3aHATHS TPOBOJSATCS B HMHTEPAKTUBHOM (opmMe ¢ UCHOIB30BaHUEM
MYJIbTUMEIUHHOTO obecnieueHus (HOyTOyK, IPOEKTOP) U TEXHOJIOTHH MPOOIEMHOTO 00ydeHusI.

[Tpe3eHTanny MO3BOJIIOT KaUECTBEHHO WILTIOCTPUPOBATH MPAKTUYECKUE 3aHATHS CXEMaMH,
dopmymnamu, ueprexamu, pucyHKamu. Kpome TOro, mpe3eHTaluuu IO3BOJISIIOT — YETKO
CTPYKTYPUPOBATh MaTepHal 3aHATHSI.

DNEeKTpOHHAs MPE3eHTalUs MO3BOJISIET OTOOPAa3UTh MPOLIECCHl B TUHAMHUKE, UYTO MO3BOJISET
YIYYIIATH BOCIIPUATHE MaTepUaa.

6. YuyeOHO-MeTOAMUYECKOE 00eclieYeHHe CAMOCTOATEeIbHOI PadoThl ACIMPAHTOB

Bunbl camocTosTenbHON paboThI:

B JIOMAIIHUX YCJIOBMSIX, B UMTAJIBHOM 3ajie¢ OMOJIMOTEKH, HA KOMIIBIOTEPAX C JIOCTYIIOM K
0azam gaHHbIX U pecypcaMm WHTepHer, B ma0opaTopusx C JIOCTYIOM K JiIaDOpaTOpHOMY
000pyI0BaHuIo U Ipudopam.

CamocrosTenpHas padoTa MOIKPEIUISeTCs y4eOHO-METOIUYECKUM U HH()OPMAIMOHHBIM
o0ecrieyeHneM, BKIIIOYAIOIUM YYE€OHUKH, Y4eOHO-METOAMYECKUE MOCOOUs, KOHCHIEKTbI JEKIHH,
yueOHOe U Hay9HOe MTPOrpaMMHOE obecrieueHune, pecypcsl HTepHeT.

CamocrositenbHas pa0oTa OpraHM30BaHa B COOTBETCTBHE C TEXHOJOTHEH INpoOIEeMHOro
0o0ydeHus U Ipeanoaraer cieayonue GopMbl aKTUBHOCTH:

e caMoCTOsITeNIbHAsE POpaboTKa yueOHO-NPOOIEMHBIX 3a]ay, BBIMOJHAEMAs C MPUBJICYCHUEM

OCHOBHOM U JJOTIOJIHUTEIbHON JINTEPATYPHI;

® [IOMCK HAay4YHO-TEXHHYECKOW MH(GOpMalMu B OTKPBITBIX MCTOYHHMKAX C IIEJIbI0 aHaiu3a U

BBISIBJICHHSI KJIFOUEBBIX OCOOCHHOCTEH.

OCHOBHBIE acTIEeKThI IPUMEHAEMON TEXHOJIOTMH MPOOJIEMHOT0 00ydeHus:

® [IOCTAaHOBKAa MpPOOJIEMHBIX 3a/Ja4 OTBEYAeT ILEJIIM OCBOCHHUS ITUCHUIUIMHBI «Puznyeckas

XUMUS» U GOPMUPYET HEOOXOAMMbIE KOMIIETEHIINN;

e perraeMble IPOOJEMHbIE 3a/la4d CTUMYJIHPYIOT MO3HABATENbHYIO JESATEIbHOCTh M HAay4YHO-

HCCIIEI0BATENbCKYI0 aKTUBHOCTD ACTIHPAHTOB.

[IpoBepka NpHOOPETEHHBIX 3HAHUM, HABBIKOB U YMEHHMM OCYILECTBISETCS MOCPEICTBOM
YCTHOT'O TPYIIIIOBOTO OIIPOCA U PELICHUEM 3a]1a4 B XOJI€ JIEKIUH.

7. OueHOYHBIE CPe/ICTBA /ISl TEKYIIero KOHTPOJISA YCIeBaeMOCTH, IIPOMeKYTOYH O

aTTecTally 110 UTOraM OCBOCHHS JMCIHHILIHHbI

Ilens xoHTpoONIA - TONMydYeHHE HWHGOpPMAIMKM O pe3yiabTaTaXx OOYyYEeHHUS W CTENeHU UX

COOTBETCTBUS pe3ybTaTaM O0YUCHHUS.
7.1. Tekyumuii KOHTPOJIb

Texymuii KOHTPOJb YCIEBAaeMOCTH, T.e. TPOBEpPKa YCBOEHHUS Yy4eOHOro Marepuana,
PETYJIIPHO OCYIIECTBISIEMass Ha MPOTSHKEHHH ceMecTpa. TeKylHMil KOHTPOJb 3HAHUW ydalluxcs
OpPraHM30BaH KaK yCTHBIN rpynmoBoit ompoc (YT'O).

Tekymias camocrosiTenbHasi paboTa acnupaHTa HalpaBlieHa Ha yriayOJeHHe U 3aKperieHue
3HAHUH, U pa3BUTUE MPAKTUYECKUX YMEHUHN aClIUPAHTA.



7.2. IIpoMesKyTOUHAS aTTeCTALMS

[IpoMexyTouHass aTTecTalus OCYLIECTBISETCS B KOHIE CEMECTpa U 3aBEPIIACT U3Y4YCHHE

qucuumuinHel «dusndeckas xumus». PopMa aTTecTaluu — 3a4eT.

CnHcoK BONIPOCOB /1JIsl IPOBEACHUS TEKYyLIero KOHTPOJIA H YCTHOI0 OIIPOca 00y4arouXxcs:

1. OO6ume npuHIUIBI 00pa30BaHM XUMHUYECKHIX CBSI3EH.

OcHOBHBIE IPUOIMKEHUS NIPU PEIIEHUH KBAHTOBO-XMMUYECKHX 3a/1a4

MeToap! BBIOOpa BOTHOBOM (PYHKIIMH MOJIEKYJIIBI

Metonp! pemenus ypasaenus lllpennnrepa

OcHOBHBIE IPUOIMKEHUS TIPU pacueTe MoJieKysl MeTogoM MO-Xrokens.

DIIEMEHTBI CUMMETPUU MOJIEKYJI

Pacuer Mmonexyn oprannyeckux Beuects merogomM MOX.

Uro Takoe 7 - 3JIEKTPOHHAs IUIOTHOCTh Ha aTOMaX, WHAEKC CBOOOJHON BaJCHTHOCTH, MOPSIOK

CBS3M MEXKIYy aTOMaMHu?

9. Moxet a1 OBITh MOPSIOK CBA3H MEXKILy aTOMaMH IpOOHOI BETUUNHON?

10. Cdopmynupyiite OCHOBHBIE M10JIOKEHUS Teopuu JI3HrMIopa.

11. Kaxoif u30TepMOii OIMMCHIBACTCSI MHOTOLIEHTPOBAs aCOPOIIHs HA OJJHOPOIHBIX TTOBEPXHOCTAX ?

12. Kak npoBepuTh COOTBETCTBHE OIBITHBIX JIaHHBIX JAHHOM n30TepMe copOrun?

13. Pacckaxkute, Kak MOXKHO OINPEACIUTh IOBEPXHOCTh TBEPABIX TN HAa OCHOBAaHHUH
aacopOunoHHBIX naHHbIX (MeTon JIaurmiopa, BOT, Napkunca u FOpa).

14. Kakwue cymiecTByrOT 0COOCHHOCTH aJICOPOITUHU BEIIECTB B MUKPOTIOpax?

15. Kak npoBoauTcs onpeseneHue pa3MepoB Mop 1o ypaBHeHHto. [lyonHuna — Pagymikesuy?

16. PacckaxxuTe, Kakue CyIIECTBYIOT OCOOCHHOCTH HW3yU€HHsS] KHHETUKU TP MHOTOIICHTPOBOU
copOrun?

17. Chopmynupyiite KHHETHYECKHIA 3aKOH baHxema.

18. Pacckaxute, kakue ObIBalO0 TEPMOJMHAMUYECKHUE TUIIBI PACTBOPOB.

19. DHTanpnus v SHTPOIUS CMEIICHUSI HA OCHOBE MOJIEIIH MTaPHOT0 B3aUMOJICHCTBUSI.

20. DHTanbmus ¥ SHTPOIUS CMEUICHUs] Ha OCHOBE MOJIEIHN OKPYKEHHOT'0 aToMa

21. DHTanbmus ¥ SHTPOIHUS CMEUICHHUS, PACCUNTAHHAS TI0 KBAHTOBO-XUMHUYECKUM MOJECTISIM.

22. IloctynaTsl, O3BOJISAIOLIME ONUCHIBATE (ha30BbIE PABHOBECHUS C MOMOILBIO (Pa30BBIX TUATPAMM.

23. PaccmoTpuTe HECKOJIBKO MPUMEPOB (Ha30BBIX TUArpaMM C TBEPABIMH PACTBOPAMH.

24. Kak cBsa3aHa oHeprus [ubGb6ca Cc  paBHOBECHBIM  IOTEHLUHAIOM  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHON CUCTEMBI?

25. Kakwue napameTpbl KHHETHYECKOTO IIPOIecca OMUCHIBAIOTCS METOJJ0M (OopMallbHOW KHHETUKH?

26. Kunermueckue nmapameTpsl 1u((y3HOHHO-KOHTPOIUPYEMBIX XUMHUECKUX PEAKIINH.

27. Kak MoxxHO paccunTtath K03 duuent auddysuu noxa B pactsope?

28. I'mopopnHaMUYECKHE KPUTEPUN OOPATHMOCTH AJIEKTPOAHBIX POIIECCOB.

29. T'omorenHsle katanu3zatopsl. [IpuBeanTte npumepsl.

30. ®depMeHTATUBHBIN KaTaJlM3 U €T0 0COOCHHOCTH.

31. IIpuBenute mpuMepsl U3BECTHBIX KaTATUTUYECKHX MPOLIECCOB.

N UhA WD

8. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 00ecTiedyeHne TUCIIHTNTHHBI

OcHoBHas JInTepaTypa

1. Adanacees, b. H. ®usnueckas xumus / b. H. Adanacees, 0. I1. Axynosa. — M.: Jlaus,
2012. — 464 c.

2. bepnerr, JIx. Xumudeckass cBs3b: mep. ¢ anri. / Jbk. bepmerr. — M.: Mup; bunowm.
JlaGoparopus 3HaHui, 2015. — 245 c.

3. Topmxos, B. . OcHoBbl ¢usmueckoir xumun / B. U. T'opmkos, 1. A. Ky3nenos. — M.:
bunowm. JIaboparopus 3nanuit, 2014. — 407 c.

4. Pomanosckuii, b. B. OcHoBbI karanuza: yuyebHoe nocobue / b. B. PomanoBckuii. — M.:
bunowm. Jlaboparopus 3Hanwmii, 2015. — 172 c.

5. Cumbsepcreiin, P. Cnextpomerpuyeckas HICHTU(GHUKALNNS OPraHMYECKHX COeIWHEHUi /
P. CunbBepcreitn, ®@. Bebcrep, Jl. Kumn. — M.: bunom. Jlabopatopus 3nanwmii, 2014. — 557
C.



10.

11.

12.

JonosHuTeILHAS JJUTEpPATypa
I'oncansec, K. Hanoctpykrypsl B Omomenunmue / K. T'oncamBec, K. XampOepmranr,
K. Jlopencun, JI. Haup — M.: bunowm. JIaboparopust 3Hanuii, 2013. — 520 c.
Kayen, XK. buomeramnoopranndeckas xumus / JXX. XKayen. - M.: bunom. JlaGoparopus
3nanunii, 2015. — 496 c.
Kosanenko, JI. B. buoxumuyeckue OCHOBbI XUMHH OHUOJIOIMYECKH AKTUBHBIX BEILECTB:
yuebHoe ocobwue / JI. B. KoBanenko. - M.: bunom. Jlabopatopus 3nanuii, 2014 — 229 c.
Kysnenos, H. T. OcHoBsl HanoTexHosorHK: yueOHuk / H. T. Ky3nenos, B. M. HoBoTtopries,
B. A. XKa6pes, B. 1. Maproaun. — M.: bunowm. Jlaboparopus 3nanwmii, 2014. — 397 c.
Jlay, A. K. Hano- u 6moxkomno3utsl / A. K. Jlay, ®. Xyceitn, X. Jlapau. — M.: bunom.
Jlaboparopus 3uanuii, 2015. — 392 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Byrun
— M.: bunowm. JIabopatopus 3Hanuii, 2014. — 567 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. JIaGopatopus 3Hanuii, 2014. — 623 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunowm. JIaGopatopus 3Hanuii, 2014. — 544 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 4/ O. A. Peyros, A. JI. Kypu, K. I1. Byrun
— M.: bunowm. JIaGoparopus 3Hanuii, 2014. — 726 c.
Peoxonkos, 1. Y. Hanomarepuansr: yue6Hoe mocodue / . WM. Pepkonkos, B. B. JIéBuHa,
3. JI. I3umurypu. - M.: bunowm. Jlaboparopust 3Hanmii, 2014. — 365 c.
Crapoctun, B. B. Marepuansl ¥ MeETOIbl HAHOTEXHOJOTHHU: ydeOHOoe mocobue /
B. B. Crapoctun. — M.: bunom. Jlabopartopus 3Hanuii, 2014. — 431 c.
Mumkun, I'. I'. HanosnekTpoHuka. DneMeHThl, TpHOOpHI, yCTpoiicTBa: yueOHoe rocobdue /
I'. T'. Wumkun, U. M. Arees. — M.: bunowm. JIabopatopus 3uanuii, 2011. — 408 c.

DJIEKTPOHHBbIE PecypChl
BacunsriioBa, N.B. Opranuueckas u ¢uskomiougHas XuMusi [DIEKTPOHHBIN pecypc]:
yuebHoe nocodue / U.B. Bacunbnosa, T.U. bokosa, I'.I1. FOcymnoBa. — DaekTpoH. naH. —
HoBocubupck: HI'AY, 2013. — 155 C. — Pexum JIOCTYyTIa:
https://e.lanbook.com/book/44513. — 3ar1. ¢ 3kpaHa.
I'onuapenko, E.E. AncopOuust opranndeckux KUciaoT: MeToa. yka3aHHs K JJabOpaTOpHBIM
pabotam mo kypcy «Puzndeckas U KOJJIOUIHAS XUMHUS [DIEKTPOHHBIN pecypc|: yueOHo-
meroandeckoe mocodue / E.E. 'onuapenko, H.M. Enuceesa ; nmox pen. A.M. I'onmyGeBa. —
OnexkTpoH. jaH. — Mocksa: MI'TY um. H.O. baymana, 2007. — 23 c¢. — Pexum gocryna:
https://e.lanbook.com/book/58563. — 3aru. ¢ skpaHa.
Axynosa, FO.I1. ®usnueckas xumusa. Teopust u 3amaun [DIEKTPOHHBIA pecypc]: ydyeOHoe
nocodue / FO.II. Axymoma, C.I'. UzoroBa, O.B. Ilpockypuna, U.A. YepenkoBa. —
OnexktpoH. naH. — Cankr-IlerepOypr: Jlanb, 2018. — 228 c¢. — Pexum nocryma:
https://e.lanbook.com/book/110903. — 3ari1. ¢ skpaHa.
AdanaceeB, Bb.H. ®usmyeckas xumus [DIEKTpOHHBIH pecypc]: ydeOHOe mocodue /
b.H. Adanacses, 10.I1. AkynoBa. — Dnekrpos. nan. — Cankr-Ilerepoypr: Jlans, 2012. —
416 c. — Pexum noctyna: https://e.lanbook.com/book/4312. — 3aru. ¢ skpaHna.
bokmreiin, b.C. ®usnyeckas XuMusi: TEPMOIUHAMHMKA U KHHETHKA [ DJIEKTPOHHBIN pecypc]:
yaeOnoe nocodbue / b.C. bokmrreitn, M.1. Menzenes, F0.B. [loxBucHeB. — DNEKTpOH. J1aH.
—  Mocksa: MUCHC, 2012. — 258 c. —  Pexum  pgocryna:
https://e.lanbook.com/book/47443. — 3ar. ¢ skpaHa.
Bynanos, B.B. KitoueBbie Bompocsl kKypca ¢u3n4eckoil Xumun [DIeKTpOHHBIN pecypc] :
yuebHoe mocobue / B.B. BynanoB. — DnekrpoH. nan. — HBanoso: UT'XTY, 2007. — 48 c.
— Pexxum noctyna: https://e.lanbook.com/book/4493. — 3ari. ¢ skpaHa.
bymunopoa, I'.B. ®uszudeckas xumusi [DIEKTpOHHBIN pecypc]: yueOHoe mocooue / I'.B.
Bymunopoga, F0.I". l'ansmernunos, X.M. Spomesckas, B.I1. bapabanoB. — D1eKTpoH. 1aH.
— Kazann: KHUTY, 2012. — 396 C. — Pexxum JIoCTyna:
https://e.lanbook.com/book/73471. — 3aru. ¢ sxpaHa.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Hepsoun, B.A. ®uszndeckas XUMuUsl AUCTIEPCHBIX CUCTEM [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocodue / B.A. Jlepsaoun, E.Il. ®dapadontoBa. — DnekrpoH. gaH. — ExatepuHOypr:
Yp®V, 2015. — 88 ¢. — Pexum poctyma: https://e.lanbook.com/book/98417. — 3armn. ¢
JKpaHa.

Epemun, B.B. OcHoBbl ¢usndeckoii xumuu. Teopus. B 2 u [DnexkrpoHHslii pecypcl:
yueOnoe nocooue / B.B. Epemun, C.1. Kapros, U.A. Vcnenckas, H.E. Ky3pmenko. —
OnektpoH. paH. — MockBa: WUznatensctBo "Jlaboparopus 3Hanmii", 2015. — 589 c¢. —
Pexxum noctyna: https://e.lanbook.com/book/84118. — 3aru. ¢ skpana.

Jledpenora, O.B. OcHOBHBIC MOHATHS U ONPEACICHUS AUCUUIUINH «DHU3UUECKass XUMUS» U
«Kommonanas xumus» [DnexkTpoHHbIH pecypc]: yaeoHoe nocodue / O.B. Jlepenosa, M.II.
Hemnesa, A.C. Bamypun. — DnektpoH. gaH. — MBanoso: UT'XTY, 2017. — 109 c. —
Pexxum nocryna: https://e.lanbook.com/book/107402. — 3aru. ¢ skpaHa.

MakcumoB, A.V. BeeaeHue B HENMHEHHYIO (QU3HYECKYI0 XUMHUIO [DIEKTPOHHBIA pecypc]:
yuebHoe nocobue / A.M. MakcumoB. — DnekTpoH. naH. — MBanoso: UT'XTY, 2010. —
174 c. — Pexxum noctymna: https://e.lanbook.com/book/4513. — 3ari. ¢ 3xpaHa.

Mapunkuna, [\ A. ®Ouznueckas U KOJUTOWIHAS XUMHS [DIEKTPOHHBIA pecypc|: ydeOHoe
nocobue / I'.A. Mapunkuna, H.II. Ilomsxosa, FO.U. KoBamb. — DnekTpoH. maH. —
HoBocubupck: HI'AY, 2009. — 151 c. — Pexum J0CTyTa:

https://e.lanbook.com/book/4568. — 3ari. ¢ skpaHna.

MopaueBckuii, A.I'. @uznueckas xumusi. ['eTeporeHHbie cucTeMbl [ DIEKTPOHHBIN pecypc]:
yuebHoe mocobue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — OnexktpoH. gaH. — CaHKT-
[TetepOypr: Jlanp, 2015. — 192 ¢. — Pexxum noctyna: https://e.lanbook.com/book/60048.
— 3ar. ¢ sKpaHa.

Mopauesckuii, A.I'. ®uznueckast xumusi. [IoBepXHOCTHBIE SBICHUS U TUCIIEPCHBIE CUCTEMBbI
[DnexTpoHHBIN pecypc]: yueObHoe mocodue / A.I'. MopaueBckuid. — DJIEKTpOH. JaH. —
Cankr-IlerepOypr: Jlaus, 2015. — 160 c. —  Pexum  pocryma:

https://e.lanbook.com/book/64335. — 3aru. ¢ skpaHa.

MopaueBckuii, A.I'. @usmyeckas xumusg. TepMOAMHAMHKA XHUMHYECKUX DPEaAKIIHi
[DnexTpoHHBIH pecype]: yueOHOe mocobme / A.I'. MopaueBckmii, E.I'. ®upcoBa. —
OnektpoH. ngaH. — Cankrt-IlerepOypr: Jlanb, 2015. — 112 c¢. — Pexum nocryna:
https://e.lanbook.com/book/64336. — 3aru. ¢ skpaHa.

Hemunos, C.B. Ontudeckoe marepuanoBeaenne: Oundeckas XUMHUs CTEKIa, Kype JIEKIIHA
[DnexTpoHHBIH pecypc]: yuebHoe mocodue / C.B. HemumnoB. — DnextpoH. naH. — CaHKT-
[lerep6ypr: HWY  HUTMO, 2009. — 113 ¢ — Pexum  jgocryna:
https://e.lanbook.com/book/43451. — 3aru. ¢ skpaHa.

Hurmarymnun, H.I'. ®usudeckas u KoJUIOMIHAS XUMUsSL [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue / H.I'. Hurmaryminn. — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2015. —
288 c. — Pexum pocryna: https://e.lanbook.com/book/67473. — 3ari. ¢ sxpana.

OCHOBBI XUMHYECKOW TEPMOJMHAMHKU K Kypcy GU3MUYECKON XUMHU [DIEKTPOHHBIH
pecypc]:  yuebHoe mocobue / coct. bymmmoposa I'.B., Tamamermuno HO.T'.,
SApomesckas X.M., bapabanos B.I1.. — Dnextpon. nan. — Kazans: KHUTY, 2011. — 218
c. — Pexxum nocrymna: https://e.lanbook.com/book/73353. — 3ar1. ¢ skpaHa.

[TonoBa, A.A. ®usuueckas Xumus [DJIEKTPOHHBIM pecypc]: ydeOHoe mocodue /
A.A. TlonoBa, T.b. IlonoBa. — DnekTpoH. naH. — Cankr-IlerepOypr: Jlanp, 2015. — 496
¢. — Pexum gocryna: https://e.lanbook.com/book/63591. — 3aru. ¢ skpana.

Poaun, B.B. OcHOBBI (pr3ndeckoii, KOJUIOMAHON U OMONOTUYECKOW XUMUH : KYPC JICKIIHM
[DnexTpoHHbIl pecypc]: ydeOHoe mocobme / B.B. Pomun. — DOmekTtpoH. maH. —
CraBpomnons: Cil'AY, 2012. — 124 c. — Pexum JOCTYyIIA:
https://e.lanbook.com/book/5763. — 3ari. ¢ skpaHna.

Canem, P.P. ®usuyeckas xumus. Tepmomunamuka [DNeKTpoHHBIA pecypc]: ydeOHOe
nocobue / P.P. Canem. — DOnektpoHn. man. — Mocksa: @usmarinut, 2004, — 352 c. —
Pexum noctyna: https://e.lanbook.com/book/59271. — 3aru. ¢ skpana.

Cadonona, JI.II. duzndeckass XuMusl TUCTIEPCHBIX CUCTEM [ DIIEKTPOHHBIN pecypc]: yuebHo-
meroandeckoe mocodbue / JI.II. Cadonora, B.B. Kopones, B.. CaBenpeB. — DneKkTpoH.



nmaH. —  HBawoBo: UI'XTY, 2007. — 40 c¢c. — Pexum pgocrymna:
https://e.lanbook.com/book/4465. — 3ar1. ¢ sxpana.

23. CeupuyoB, B.B. ®usnueckas xumus [DIEKTPOHHBIN pecypc]: yueOHoe mocobume / B.B.
Ceupuaos, A.B. CupunoB. — DnektpoH. nan. — Cankr-IletepOypr: Jlans, 2016. — 600
c. — Pexxum pocryna: https://e.lanbook.com/book/87726. — 3arm. ¢ skpana.

24. CemepukoB, N.C. ®usndeckas XUMHsI CTPOUTEIIBHBIX MaTepUaIOB [ DJIEKTPOHHBIN pecypc]:
yuebHOoe mocobue / WM.C. CemepuxoB, E.C. T'epacumoBa. — DJeKTpoH. AaH. —
ExarepunOypr: YpdV, 2015. — 204 C. — Pexum JIOCTyTa:
https://e.lanbook.com/book/98419. — 3aru. ¢ skpaHa.

25. CumonoB, B.H. PaBHoBecHast 1 HepaBHOBECHAs TEPMOJUHAMUKA: METOJUYECKUE yKa3aHUs
K BBIIIOJIHCHUIO JIA0OPATOPHBIX PabOT mo Kypcy «Duzmueckas XUMHS» [DICKTPOHHBIH
pecypc]: merognueckue ykazanus / B.H. CumonoB, A.B. Benumanckuii, K.O. bazaneesa.
— DOnektpoH. gaH. — MockBa: MI'TY um. H.D. bBaymana, 2011. — 37 ¢c. — Pexum
nocryna: https://e.lanbook.com/book/62043. — 3ari. ¢ 3kpaHa.

26. Tep3usin, T.B. dusmyeckas W KOUIOMIAHAS XUMHS [DJIEKTPOHHBIH pecypc]: ydeOHoe
nocooue / T.B. Tep3usin. — DnextpoH. nadH. — ExarepunoOypr: Yp®V, 2012. — 108 c. —
Pesxxum poctyma: https://e.lanbook.com/book/98442. — 3ari. ¢ skpaHa.

27. dusndeckas XuMus [ DIEKTPOHHBINA pecypc]: yuedbHoe mocodbue / H.M. CenuBanosa [u 1p.].
— OmnexkrtpoH. paH. — Kazans: KHUTY, 2016. — 188 c. — Pexum pocryna:
https://e.lanbook.com/book/102111. — 3aru. ¢ 9kpaHa.

28. Lpipo, JI.B. Ousuyeckas XuUMHUS: XUMUYECKOE paBHOBECHE [DIEKTPOHHBIN pecypce]:
yuebHo-MeTonudeckoe nocodue / JI.B. Lpipo, C.5. AnexcanapoBa. — DJIEKTPOH. AaH. —
Tomck: TI'Y, 2012. — 117 ¢. — Pexum nmoctyma: https://e.lanbook.com/book/44984. —
3ary. ¢ 3KkpaHa.

HNurepHer-pecypcsl

Taylor &Francis (>xypHaJibl U31aTEITLCTBA)
American Chemical Society

Thieme Chemistry

Wiley Online Library

Royal Society Chemistry

Springer

Sci Finder (Chemical Abstracts Service)
Web of Science

Pedeparusnas 6a3a nanupix I'TIHTE CO PAH
E-library

ObC «M3marenscTBo «JIaHpy

9. MarepuajibHO-TeXHUYECKOe o0ecnedeHne y4eOHOM JUCIUIIMHBI

Jiss ocBOEHHWSI TporpaMMbl OOYYEHHs W Uil BBIIIOJHEHUS HAYYHO-HCCIIEI0BATEIbCKUX
paboT Mo Teme AMcCepTalMM KakJOMYy aclHMpaHTy HpPEJOCTaBIEHO HHIMBUAyallbHOE pabouee
MecTO, 00OpYIOBAaHHOE MPHUTOYHO-BHITSKHOW BEHTWIISIIMEH, BOJOIPOBOIIOM, BOIOOTBEICHHEM,
BO3YXOBOJOM. ACHUPAaHTBl HMEIOT BO3MOYKHOCTh HCIIOJIb30BaTh MaTepHabHO-TEXHUYECKHE
cpeacTBa 1ab0paTOPHii, B KOTOPHIX BBHIMTOIHSIOT KBATH(HKAIIMOHHBIE U JHCCEPTAIMOHHBIC PaOOTHI
(oprTexHuKa, peaKkTUBBI, pAcCXOJHbIE MaTepHaibl, JlabopaTopHas TMOCYyla, H3MEPHUTEIbHOE
obopynoBaHue).

OcHOBY MaTepHallbHO-TEXHUYECKOM 0a3bl HMHCTUTYTa COCTaBISIOT [JBa LU(POBBIX
myneTusaepHbix Dypwe-cnektpomerpa AMP (DPX 400 u AVANCE 400), peHTreHOBCKUi
mudppakromerp Bruker D8 ADVANCE, pentrenosckuii mudpakromerp D2 PHASER,
uH(ppakpacHslii dypbe-criekrpomerp Vertex 70 ¢ Paman npucraBkoi, uH@pakpacHbeiii dypbe-
cnekrpomerp Excalibar HE 3100 Varian, mukpoanamusarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, OIIP-cnexkrpomerp ELEXSYS E580, yctanoBka


http://taylorandfrancis.com/
https://pubs.acs.org/journal/jacsat
https://www.thieme.de/en/thieme-chemistry/home-51399.htm
http://onlinelibrary.wiley.com/
http://www.rsc.org/
http://www.springer.com/gp/
https://www.cas.org/products/scifinder
https://webofknowledge.com/
http://www.prometeus.nsc.ru/mba/db.ssi
https://elibrary.ru/
https://e.lanbook.com/

HAaHOCEKYHIHOTO HMMITYJILCHOTO (poTOoam3a, Xpomaromacc-criekrpomerp QP-5050A, xpomaromacc-
cnektpometp Agilent 5975 ¢ xummnueckoit nonnzanueit, Tangemuslii TOF/TOF macc-ciekrpomeTp
Ultra Flex, snexkrponnsiii mukpockorn TM 3000 Hitachi, ciekrpodiayopumerp FLPS920 Edinburg
Instruments, Y ®/BU/I-ciekrpomerp LAMBDA 35 u ausnbkomeTp.

Jlis mpoBeleHHs] KBAaHTOBO-XMMHYECKHUX pAacyeTOB MMEETCsSl BBIUMCIUTENBHBIA KiacTep
39Tw/112I'6/14T6 u  HeoOxomumoe mporpammuoe obecneyenne (GAUSSIAN, GAMESS,
DALTON u DIRAC).
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