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PabGouass mporpamMma cocTaBieHa B COOTBETCTBHHM C @DelepalbHbIM TOCYJapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHIAPTOM BBICIIErO0 00pa3oBaHUsA MO HampasieHuto moarotoBku 04.06.01
Xumuueckue Hayku (YpOBEHb TIOATOTOBKM KaJIpoB BbICHICH KBanupukauum) (yTBEpXkaeH
[Tpukazom MunuctepctBa oopa3zoBanus u Hayku PD ot 30.07.2014 Ne 869)

PABOYAA ITPOTPAMMA PACCMOTPEHA 1 OJOBPEHA Ha 3aceganny Y4eHOro COBETa
NpHX CO PAH npotokon Ne 7 ot 30 mas 2018 1.

A /
HavanbHUK —OTZENa acUpaHTyphl  K.X.H. 7 //M H.H. Tpodpumona

1. Heau v 3a1a4u y4yeOHOU TUCIUIIIMHBI

PaccmaTpuBaemasi JHMCHMITIMHA OTHOCHTCS K  (PaKyJdbTaTUBHBIM JHCHUIUIMHAM TIPU
MOJMOTOBKE aCIUPAHTOB, 00yJaromuxcs no npoduito BeiIcOKOMONEKyIsIpHbIE COeAMHEHHUS.

Heabo u3yyeHus JAUCHMILVIMHBI SBISETCS MpHoOOpereHHe (DyHIaMEHTAIBHBIX 3HAHUU U
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX Ui MPO(eCcCHOHATHLHOM HAyYHO-HCCIEI0BaTENbCKOM,
WHHOBAIIMOHHOW ©  00pa30BaTENIbHOM  ACSITENBHOCTH B 00JacTM  (U3HYECKON  XHUMUMU,
dbopmupoBanue oboOmIatOIEll TeopeTuuecKkoil 0aszbl A u3ydeHus (pyHIAaMEeHTaIbHBIX OCHOB
($U3UYECKON XMMHUH U BO3MOKHOCTH UX MCIIOJIB30BAHMS HA MPAKTHUKE.

3amaun:

e (opmupoBaHue y 00yJAOIINUXCS COBPEMEHHBIX MPEJACTABICHUN 0 PU3NICCKON XUMHH, €€ POJIH
Y 3HAYUMOCTH B COTIOCTABJICHUH C IPYTUMHU XUMUYECKUMU HayKaMH;

® 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 Pe3yabTaThl COOCTBEHHBIX HCCIICIOBAHUN B
COTIOCTABJICHUH C U3BECTHBIMU JIMTEPATYPHBIMU JaHHBIMHU;

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

e oOydeHHe yMEHHIO OQOPMIIATH Pe3yJabTaThl COOCTBEHHBIX MCCIEAOBAHUIN B BHJE MyOJIUKAIUH,
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 TMPEEMCTBEHHOCTH 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
nporpaMMax yKa3aHHbBIX ypoBHeH. J[ns ocBoeHust AMCHUIIINHBI «Du3nueckas XUMH» 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;

—Opranuyeckast XuMus,

— XUMUS 371€EMEHTOOPTAHUYECKUX COSUHEHUH;

—OCHOBBI CTEPEOXUMUH,

—CoBpeMeHHbIE  (OUBUKO-XMMHUYECKHE W  aHaJUTHYECKUe  METOAbl  HMCCIEIOBaHUS
OpPTaHWYECKUX BEIIECTB U PEAKIIUMN.



3. TpeboBaHus K pe3yJibTaTaM OCBOEHMSI JUCHUNIMHBI

[Tpouecc wu3ydyeHus: AMCUUILIMHBI «DHU3nMUeckass XUMHUS» HampaBlieH Ha (QOpMHUpPOBaHUE
AJIEMEHTOB CleylouX KoMmrereHuuid B coorBercTBUU ¢ OOIl mo HampaBieHHIO MOATOTOBKU
04.06.01 Xumuveckue HayKu, Tpo¢uIb BEICOKOMONIEKYIISIPHBIC COSAMHEHUS

Oowenpogpeccuonanvnvle KomnemeHyuu:

» CnocoOHOCTh CaMOCTOSITEIIBHO OCYIIECTBISATh HAYYHO-HCCIIEOBATEILCKYIO JESITEIbHOCTh B
COOTBETCTBYIOILIEH MPO(ecCHOHANBHON 00JIACTH ¢ MCIIOIB30BAaHHEM COBPEMEHHBIX METOJIOB
UCCIICIOBaHMs U HHPOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TexHomoruii (OITK-1);
Ilpogpeccuonanvnvie komnemenyuu:

» VYMeHue  OpPUMEHATh  (QU3UKO-XUMHUCCKHE  METOABl  HCCIICJAOBAaHUS  CTPYKTYPbI
BBICOKOMOJIEKYJISIPHBIX COCIMHEHHN M MOJMMEPHBIX KOMITO3UIIMOHHBIX MaTepraioB (ITK-4).

ITo okoOHYaHUM U3yUYEHUS TUCIUTIIINHBI ACTIMPAHTHI JI0JDKHBI Oy TIyT:
3namo:

®  COBpPEMCHHBIC JOCTH)KCHHS HAyKH M MIEPEIOBbIC TEXHOJIOTHH B 00J1aCTH (PU3UIECKON XUMHH;

® COBPEMCHHBIE  METOABl  HCCICIOBAaHUS, HCIOIb3yeMble TpU  (PU3UKO-XUMHUECKUX
HCCJICIOBAaHUSIX;

®  TEOpPETUYECKHUE MPEACTABICHUS XUMHH, B TOM YHUCJIE O CTPOCHUU U MEXaHU3MOB XUMHYECKHUX
pEaKI;

e  BaXHEHUITHNE METOABI KBAHTOBOW XUMHH

e (yHIAMEHTAJIbHBIE OCHOBBI U METOJBI AM3allHa U CHUHTE3a XUMUYECKHX COCIMHEHHH U
MaTepUaJiOB, B TOM YHCJIE U C 3apaHee 3aJaHHBIMU CBOMCTBaMU;

® METOAbI HCCIEAOBAaHUS CTPYKTYpPhl U (DYHKIMOHAIBHO BaXKHBIX CBONCTB XHWMHYECKHX
COEIMHEHUI.
Ymemes:

®  OICHUBATh NEPCIEKTUBHBIC HANPABICHUS Pa3BUTUSL (PU3NYECKOW XUMHUHU C y4ETOM MHPOBOTO
OIIBITA;

®  aHAIM3UPOBATh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM M CBOICTBaMU COCAUHEHUN, B
TOM 4YHCJI€, HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB;

®  TIPUMEHSTh COBPEMEHHBIE METOJIBI U CPEJICTBA UCCIEAOBAHUS JJIsSI PEIICHUSI KOHKPETHBIX 3a7a4
(UBUYECKON XUMHUH;

® TMPOTHO3UPOBATH U UCMOJH30BATh PEAKIIMOHHYIO CIOCOOHOCTh XHMHUYECKHUX BEIIECTB B
Pa3IMYHBIX arperaTHBIX COCTOSIHUAX M 3KCTPEMAJIbHBIX YCIOBUSX.

Hmems onvim:
®  [JAHUPOBAHUS MPOIECCOB pPelIeHUs 3a1a4 (PU3NIECKON XUMUH;
®  aHaJNM3UPOBAaTh BO3MOXKHOCTH CO3[aHUS HOBBIX TEXHOJIIOTUH Ha 0a3e MPOBEACHHBIX

HUCCIeJ0BaHHH,
(] pa6OTBI C HpOFpaMMHO-aHHapaTHBIMI/I CpeI[CTBaMI/I 1A I/ISYIIGHI/IS[ q)HSI/IKO-XI/IMI/I‘IGCKI/IX
IIPOLIECCOB.

4. CTpyKTypa u coep:KaHue Y4eOHOH TMCUMILINHBI
OO1ast TPYA0EMKOCTh AUCITUIUTMHBI COCTABIIACT 4 3aueTHbIX equnuil (144 daca).

4.1. CTpyKTYypa QM CHUIIUNHbI

HanmeHnoBanue O6bemM yuebHol padoThl, U Bun
JVCLUTUTMHBI Bcero Bcero 13 ayTMTOpHBIX CamocT. | HMTOroOBOrO
aynutopH. | Jlekn | Jla6 | IIpakt | KCP paborta KOHTPOJISI

duznueckas
XUMUS 144 18 18 126 3auer




4.2. Coagepxanue TUCUMIIIMHBI
4.2.1. Pa3genanl AMCHUILIMHLI M BUABI 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
OO0mupe NPUHIUNBI KBAaHTOBO-MEXAHMYECKOTO  ONMHCAHHUS ~ 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 sHeprun. CekyisipHble ypaBHEHMS.
Bapuanuonnas treopema. Pacuer monekyinsl Bogopoaa merogom MO JIKAO.

[Tpubmmxenus Xrwokkens. PacripeneneHue 3J€KTPOHOB MO MOJIEKYJIIPHBIM YPOBHSIM.

OcHoBHbIE TPUOTIKEHUS TPU pacyeTe OpraHuveckux Moekyn Mmerogom MOX.

Pacuer monekyn stuiena, OyramumeHa u OeHzona MerogoM MOX. OnucaHue CBOWMCTB
MOJIEKYJI U PEaKIIMOHHOM CITIOCOOHOCTH MO AaHHBIM pacyera. MHIeKChl peaKllMOHHOW ClIOCOOHOCTH.

WuTepriperanysi CTPOEHHUsI MOJIEKYJl Ha OCHOBE OpPOMTAJIbHBIX MOJENEH W HCCIEeIO0BaHUS
pacripesiesieHus 3JeKTPOHHOM MI0THOCTH. JIOKann30BaHHbIE MOJIEKYIIIpHbIE OpOUTAIIH.

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

Pa3nes 2. TepmoanHaMHKa ¥ KMHETHKA MIPOLECCOB COPOLIUH

Ancopbenr, ancop6ar. Bunael ancopbunu. CTpykTypa TMOBEPXHOCTH UM HOPHCTOCTb
aacopOeHTa. Jlokanu3oBaHHast M JeJOKaJM30BaHHas afcopOuus. M3oTepMbl MOHOMOJIEKYIISIPHOMN
copOLUU MPH HU3KUX M BBICOKMX KOHLIEHTpalusx copOTuBa. YpaBHeHue ['eHpu u Jlenrmropa.
OmnpeneneHne MOCTOSHHBIX B 3THUX YpaBHEHMsX. J{MHaMuyeckuil XapakTep aacopOLHUOHHOIO
paBHOBECHSI.

AnicopOuust U3 pacTBOPOB.

VYpauenune bpynayspa — DOmera — Temnepa (BOT) mis moaMMONEKYISIpHOM ancopOIHH.
Ornpepenenne TUIOMAIN MOBEPXHOCTH acopOeHTa. TepMoInHaMIKa MTOTUMOJICKYIIPHON copOmnm
Ha OCHOBE CTaTHMCTHYECKON TepMoAuHaMHUKU. 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
MHOTOLEHTPOBOM azacopOiuu. YpaBHeHHe PoruHckoro-3enpoBuya. YpaBHEHHS A CKOPOCTH
azcop6muu u aecopommu banxema—bapra, KBana.

CopOuust Ha aKTUBUPOBAHHBIX Yrisx. OOmIas XapakTepUCTHKA YIIIEPOAHBIX COPOEHTOB.
MexaHu3M copOIMM MOJIEKYJ M HOHOB 3JIeKTposnToB. CopOIMs OpraHMYecKUX BEIECTB Ha
AKTUBUPOBAHHBIX YTIISX.

3aBUCUMOCTb a/IcOpOLIMHU OT TemIeparypbl. MeTobl pacuera S3HEpruu aKTUBALUU aJCOpOLUU
U JIecCopOIuu.

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

Pasnen 3. Teopusi pacTBopoB
[TaprmanbHbie MOJISIPHBIC BETUYMHBL. METOABI OINpEeNeNeHHs 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 MOJIENSAM: MOJEIb MapHOTO
B3aUMOJICHCTBHS, MOJICIb «OKPY)XCHHOTO aroma», KBaHTOBO-XMMHUYeckue Monaenu. CBsi3b
TEPMOJUHAMHUYECKHUX (YHKIMI ¢ paBHOBECHBIM MOTEHIIMATIOM OMHAPHOTO CIUIaBa.

Pa3znen 4. ®a3oBbie paBHOBECUS
[Tonsitust koMmroHeHTa, (asza, creneHb cBoOOAbl. [IpaBuno ¢a3 ['mb6ca. IlpaBuia
KypnakoBa. Metoab! onucanus (a3oBbix auarpamm. dazoBble AHAarpaMMbl JIBYXKOMIIOHEHTHbBIE
cmeceil. JluarpamMmbl C TBEpPABIMH pacTBOpaMU M C XUMHUYECKUMHU coeAMHEHUsAMU. OleHka
(ha30BOro cocTaBa HAaHOCTPYKTYPHUPOBAHHBIX OMHAPHBIX CIUIABOB I10 IAHHBIM 3JIEKTPOXUMHUYECKOTO
aHaJIM3a.
Pa3znen 5. Knunernka XuMu4eCKUX peakmumn

OcHoBHO# nocTynaT XuMuyeckoil kuHeTuku. @opmanbHas kuHeTHKa. CriocoObl onpeaeneHus
CKOpOCTH peakuuu MeToJoM ¢opMainbHOW KuHeTHkH. Kunetnueckue kpuBble. Kunernueckue
ypaBHeHUs. KOHCTaHTa CKOPOCTH U MOPSJIOK peakuuu. Peakiuy nepeMeHHOro nopsjaxa.

Kuneruka nudy3snoHHO-KOHTPOIUPYEMBIX XUMUYECKUX peakiuid. 3axoHsl ®uka. Pemenue
TG Py3MOHHBIX 3a1a4 MeTogamMH (GOopMajbHONH KHHETHKH u Meronom Jlammacca. Ckopocth u
CTaJIuM 3JIEKTPOJHOro npouecca. YpasHenue Jlesuua. Ilonspuzanus snexkrponos. [Tomsporpadus.
Tok oOMeHa U nepeHanpsKeHue. 3aBUCUMOCTh CKOPOCTH CTaJluu pas3psiia OT CTPOECHUS TBOIMHOIO
cJ10s1. YpaBHEHUS JUIsl IPeebHOro AU PYy3MOHHBIN TOKa B BOJIbTAaMIIEPOMETPUH.

Kunernka HeoOpaTHUMBIX 3JIEKTPOJHBIX MpoleccoB. I'eTeporeHHass KOHCTaHTa CKOPOCTH.
BausiHue paznuuHbIX (AKTOPOB HA TOK M MOTEHLMANT HEOOPAaTUMOIO 3JEKTPOJHOrO Ipolecca.
Kputepun 00paTUMOCTH  3J€KTPOJHOro mpoiecca. Vcrnonb3oBaHHE — 3IEKTPOXUMHUYECKHX
IIPOLIECCOB B TEXHOJIOTUH U aHAJIM3E.

KuHeTnka KaTaauTU4eCKHUX INMPOLECCOB. ['OMOreHHBIM M reTeporeHHbId KaTanu3. Pemenue
KUHETMUYECKUX 3a7ay KaTaIMTUYECKUX TMpoleccoB. Ponb copOuumm B reTepOreHHOM KaTalu3e.
Bb16op 1 OcHOBHBIE CBOMCTBa KaTanu3aTopoB. MonauduiypoBaHue Kartaau3zaTopoB. TexHosorus
IIPUTOTOBJIEHUS KaTaJIN3aTOPOB U MCCIEA0BaHNE UX CBOMCTB. CEeNEeKTUBHOCTD KaTalu3aTopa.

OcHOBHbIE TPOMBINUIEHHbIE KaTaluTUYecKue mpouecchl. Ponp nuddy3sun B KUHETHKE
reTeporeHHbIX peakuuil. KuHeTHKa reTeporeHHbIX KaTaJIuTUYECKUX peakuuil. Pasinynble pexxumbl
NPOTEKaHUs peakUMil (KMHETHYecKas W BHEIIHSAs KWHEeTHYecKass 00jacTH, o0jacTH BHELIHEW U
BHYTpeHHeH nudpdy3un).

Peakuuu B pacTBOpax, BIHMSHUE PACTBOPUTENS U 3apsja pearupyromux vactull. Kietounsit
3 dexT u conbBaTanusi. DepMEeHTaTUBHBINA KaTalu3.

Tembl pemienust 3aga4

1. KBaHTOBO-XMMHUYECKUI pacueT MOJeKyl MeToqoM MO XioKKes.

2. Onpenenenne moBepxHOCTH copdenTa metogom BOT.

3. CopOuust Ha OPUCTHIX copOeHTax. Onpe/eeHne MOCTOSHHBIX B ypaBHeHHH JlyOWHHMHA-
Panymikesuu.



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

5. 3akonsl tuddy3nonHoM KuHETHKH. Pacuer koadurmentoB quddy3nn HOHOB.

6. Kunetnka HeOOpaTHUMBIX 3JIEKTPOAHBIX MPOLECCOB. PacueT KWHETHYECKUX MapaMeTpOB.

5. Obpa3oBaTebHbIE TEXHOJIOTHH

TexHonorust mporecca 00y4eHus: Mo JUcHUIUINHE «DHU3NYecKass XUMUs» BKIIOYaeT B cels
cienyomue o0pa3oBaTeIbHbIE MEPOTIPUSATHUS:

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

0) camocTosTeNbHas paboTa CTY/ICHTOB;

B) KOHTPOJIbHBIE MEPOIIPUATHUS B MpoIiecce 00YUESHHSI U IO €r0 OKOHYAHUIO;

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

B ydeOHOM mpolecce HUCHONB3YIOTCS KaK aKTHBHbIE, TaK M HHTEPAKTUBHbIE (HOPMBI
NIPOBEICHUS 3aHATUN: IUCKYCCHUsI, METOJI TIOUCKA OBICTPBIX PEIICHH B TPYIIE, MO3TOBOM IITYpM.

AynuTOpHBIE 3aHATHS TPOBOJSATCS B HMHTEPAKTUBHOM (opmMe ¢ UCHOIB30BaHUEM
MYJIbTUMEIMHHOTO obecneueHus (HOyTOyK, MPOEKTOP) U TEXHOJIOTHU MPOOIeMHOT0 00yUeHHUS.

[Ipe3eHTany MO3BOJISIIOT KAaUE€CTBEHHO WIUIIOCTPUPOBATH MPAKTUYECKUE 3aHATUS CXEMaMH,
dopmymnamu, ueprexamu, pucyHKamu. Kpome TOro, mpe3eHTaluuu IO3BOJISIIOT — YETKO
CTPYKTYPUPOBATh MaTepHal 3aHATHSI.

DNEeKTpOHHAs MPE3EHTAlUs MO3BOJISIET OTOOPa3UTh MPOLIECCHl B JUHAMHUKE, YTO TO3BOJISET
YIYYIIATH BOCIIPUATHE MaTepUaa.

6. YuyeOHO-MeTOAMYECKOE 00ecrieueHre CAMOCTOATEeIbHOI PadoThl ACIMPAHTOB

Bunbl camocTosTenbHON paboThI:

B JIOMAIIHUX YCJIOBMSIX, B UMTAJIBHOM 3ajie¢ OMOIMOTEKH, HAa 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(POPMAIMOHHBIM
o0ecrieyeHreM, BKIIIOYAIOIUM YUYE€OHHUKH, Y4eOHO-METOAMYECKHE MOCOOMS, KOHCIEKThI JIEKIHH,
yueOHOe U Hay9HOe MTPOrpaMMHOE obecrieueHune, pecypcsl HTepHeT.

CamocrosTenbHas paboTa OpraHW30BaHa B COOTBETCTBUE C TEXHOJIOTHMEH MpoOIeMHOro
0o0ydeHus U Ipeanoaraer cieayonue GopMbl aKTUBHOCTH:

e caMocCToOsITeNbHasE MpopaboTKa yueOHO-TPOOIEMHBIX 3aj]lad, BHIOJHIEMAs C MPUBJICYCHUEM

OCHOBHOM U JJOTIOJIHUTEIbHON JINTEPATYPHI;

® [IOMCK HAay4YHO-TEXHHYECKOW HH(OpMalMU B OTKPBITBIX MCTOYHUKAX C LENbI0 aHAIU3a U

BBISIBJICHHSI KJIFOUEBBIX OCOOCHHOCTEH.

OCHOBHBIE acTIEeKThI IPUMEHAEMON TEXHOJIOTMH MPOOJIEMHOT0 00ydeHus:

® [IOCTAaHOBKAa MpPOOJIEMHBIX 3a/a4 OTBEYACT LENSM OCBOEHHUS IUCHUIUIMHBI «Puznyeckas

XUMUS» U GOPMUPYET HEOOXOAMMbIE KOMIIETEHIINN;

e perraeMble MPOOJEMHbIE 33/1a4d CTUMYJIHUPYIOT MO3HABATENIBbHYIO JEATEIbHOCTh M HAay4YHO-

HCCIIEI0BATENbCKYI0 aKTUBHOCTD ACTIHPAHTOB.

[IpoBepka MpPHOOPETEHHBIX 3HAHWN, HABBIKOB M YMEHHH OCYIIECTBISIETCS MOCPEICTBOM
YCTHOT'O TPYIIIIOBOTO OIIPOCA U PELICHUEM 3a]1a4 B XOJI€ JIEKIUH.

7. OueHOYHBIE CPeICTBA /ISl TEKYIIero KOHTPOJISA YCIeBaeMOCTH, IIPOMeKYTOYHO

aTTecTally 110 UTOraM OCBOCHHS JMCIHHILIHHbI

Ilens koHTpOJIA - TONy4YeHHE HWHGOpPMAIMKU O pe3yibTaTaX OOyYeHHs M CTEeIeHH HX

COOTBETCTBUS pe3ybTaTaM O0YUCHHUS.
7.1. Tekyumuii KOHTPOJIb

Texymuid KOHTPOJb YCIEBAaEMOCTH, T.€. TPOBEPKAa YCBOGHHUS Y4eOHOro MarepHana,
PETYJIIPHO OCYIIECTBISIEMass Ha MPOTSHKEHHH ceMecTpa. TeKylHMil KOHTPOJb 3HAHUW ydalluxcs
OpPraHM30BaH KaK yCTHBIN rpynmoBoit ompoc (YT'O).

Tekymias camocrosiTenbHasi paboTa acnupaHTa HallpaBlieHa Ha yriiyOJlieHHe U 3aKperuieHue
3HAHUH, U pa3BUTUE MPAKTUYECKUX YMEHUHN aClIUPAHTA.



7.2. IIpoMesKyTOUHAS aTTeCTALMS

HpOMC)KyTO‘-IHaSI arrecranusa OCYHICCTBIIAACTCA B KOHIC CCMECTpa W 3aBCPIIACT H3YUCHUC
JUCHUITIIMHBI «DPu3nyeckas XUMUI». (DOpMa arrecraguu — 3a4ceT.

CnucoK BONPOCOB /ISl IPOBEICHUs TEKYLIero KOHTPOJIA H YCTHOI0 OIIPOca 00y4arouXxcs:

OO0ue MpuHIUIBI 00pa30BaHMsI XUMHYECKHUX CBSI3EH.

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

MeToap!l BBIOOpa BOTHOBOM (PYHKIIUU MOJIEKYJIIBI

Metone! pemenus ypasaenus llIpenunrepa

OcHOBHBIE IPUOIMKEHUS TIPU pacueTe MoJieKys MeTogoM MO-Xrokens.

DJIIEMEHTBI CUMMETPUU MOJIEKYJI

Pacuer Mmonexyn oprannyeckux Beuects merogoM MOX.

Uro Takoe 7 - ANEKTPOHHAs IUIOTHOCTh Ha aTOMaX, MHAEKC CBOOOTHON BaJICHTHOCTH, MOPSIOK

CBS3M MEXKIYy aTOMaMHu?

9. Moxert a1 OBITh MOPSIOK CBA3H MEXKILy aTOMaMH IpOOHOI BETMUNHON?

10. Cdopmynupyiite OCHOBHBIE M0JIOKEHUS Teopuu JI3HrMIopa.

11. Kakoii M130TepMoOii OTMCHIBACTCSI MHOTOIIEHTPOBAS aCOPOLINS Ha OTHOPOTHBIX MTOBEPXHOCTAX ?

12. Kak npoBepuTh COOTBETCTBHE OIBITHBIX JIaHHBIX JaHHOH H30TepMe copOormn?

13. Pacckaxkute, Kak MOXKHO OINPEACIUTh TOBEPXHOCTh TBEPABIX T HAa OCHOBAHHUH
aacopOunoHHBIX naHHbIX (MeTon JIaurmiopa, BOT, Napkunca u FOpa).

14. Kakwue cymiecTByrOT 0COOCHHOCTH aJICOPOITUHU BEIIECTB B MUKPOIIOpax?

15. Kak npoBoauTcs onpesaeneHrne pa3MepoB Hop 1o ypaBHeHHto. /lyounnna — Pagymikesuy?

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

17. Chopmynupyiite KWHETHYECKHIA 3aKOH baaxema.

18. Pacckaxxute, kakue ObIBalO0 TEPMOJMHAMUYECKHUE TUIIBI PACTBOPOB.

19. DHTanenus ¥ SHTPOIUS CMEIICHUST HA OCHOBE MOJIEIH IMapHOTO B3aUMOICHCTBUSI.

20. DHTanbmus ¥ SHTPOIHUS CMEUICHUs] Ha OCHOBE MOJIEIN OKPYKEHHOT'0 aToMa

21. DHTanbmus ¥ SHTPOIHUS CMEUICHHUS, PACCUNTAHHAS 110 KBAHTOBO-XUMHUYECKUM MOJECTISIM.

22. Tloctynatbl, MO3BOJIAIOLINE ONUCHIBATH (ha30BbIE PAaBHOBECHS C IOMOIIBIO (h)a30BBIX TUATPAMM.

23. PaccmoTpuTe HECKOJIBKO MMPUMEPOB (Da30BBIX TUArpaMM C TBEPABIMH PACTBOPAMH.

24. Kak cBsa3aHa oHeprus [ubGbca Cc  paBHOBECHBIM  IOTEHLUHUAIOM  OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHON CUCTEMBI?

25. Kakwue napameTpbl KHHETHYECKOIO IIPOIecca OMUCHIBAIOTCS METOI0M (OopMalibHOW KHHETUKH?

26. Kunermueckue nmapameTpsl 1udGy3HOHHO-KOHTPOIHPYEMBIX XUMHUECKUX PEaKIIUH.

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

28. I'mopopnHaMUYECKHE KPUTEPUU OOPATHMOCTH AJIEKTPOIHBIX IPOIIECCOB.

29. T'omorenHnsle katanu3zatopsl. [IpuBeanTte npumepsl.

30. ®depMeHTATHUBHBINA KaTaJIU3 U €r0 OCOOCHHOCTH.

31. IIpuBenute MpUMepsl U3BECTHBIX KaTATUTUYECKHX MPOLIECCOB.

NG~ WNE

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

OcHoBHas JIMTepaTypa

1. AdanaceeB, b. H. ®usnueckas xumus / b. H. Adanacees, 0. II. AkynoBa. — M.: Jlans,
2012. — 464 c.

2. bepnerr, x. Xumuueckas cBsizb: nep. ¢ auri. / Jlx. bepaerr. — M.: Mup; bunom.
JlabopaTopus 3HaHui, 2015. — 245 c.

3. T'opmxos, B. U. OcHoBbl ¢usnueckoit xumun / B. . T'opmkos, N. A. Ky3nenos. — M.:
bunowm. JIaboparopus 3nanuit, 2014. — 407 c.

4. Pomanosckuii, b. B. OcHoBbl karanuza: yuyeOHoe mocobue / b. B. PomanoBckuii. — M.:
bunowm. JIaboparopus 3nanuit, 2015. — 172 c.



10.

11.

12.

CunbBepcreiin, P. Crexkrpomerpuueckas HACHTH(UKAIUS OPraHUYECKUX COCTHUHEHUI /[
P. CunbBepcreitn, ®@. Beberep, JI. Kumn. — M.: bunom. Jlabopatopus 3nanwmii, 2014. — 557
c.

JonoJsHuTe/IbHAA JTUTEPATYypa
I'oncansec, K. Hanoctpykrypsl B Omomenunmue / K. T'oncamBec, K. XampOepmranr,
K. Jlopencun, JI. Haup — M.: bunowm. Jlaboparopust 3nanuii, 2013. — 520 c.
Kayen, XK. buomeramnoopranndeckas xumus / XK. XKayen. - M.: bunom. JlaGoparopus
3nanuii, 2015. — 496 c.
Kosanenko, JI. B. buoxumuueckue OCHOBBI XMMHH OHOJIOTMYECKH AKTHUBHBIX BEIIECTB:
yuebHoe ocobue / JI. B. KoBanenko. - M.: bunom. Jlabopatopus 3nanuii, 2014 — 229 c.
Kyznenos, H. T. OcuoBsl HanotexHonoruu: yueOouuk / H. T. Ky3zunenos, B. M. HoBoTopiies,
B. A. Kab6pes, B. 1. Mapronun. — M.: bunom. Jlaboparopus 3Hanuii, 2014. — 397 c.
Jlay, A. K. Hano- u 6uoxomnosutsl / A. K. Jlay, ®@. Xyceiin, X. Jlapau. — M.: bunom.
JlabopaTopus 3Hanui, 2015. — 392 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— 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. Byrun
— M.: bunom. JIaGoparopus 3Hanuii, 2014. — 623 c.
Peyros, O. A. Opranmnueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. I1. Byrun
— M.: bunom. JIaGoparopus 3Hanuii, 2014. — 544 c.
Peyros, O. A. Opranunueckas xumusi: B 4-x 1. T. 4/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. Jlabopatopust 3uanuii, 2014. — 726 c.
Peokonkos, JI. . Hanomartepuansi: yuebnoe mocooue / 1. U. Peokonkos, B. B. JIéuna,
3. JI. JI3um3urypu. - M.: bunowm. Jlaboparopwust 3Hanwmii, 2014. — 365 c.
Crapoctun, B. B. Marepuansl ¥ MeETOIbl HAHOTEXHOJOTHHU: ydeOHOoe mocobue /
B. B. Crapoctun. — M.: bunom. JIabopartopus 3nanuii, 2014. — 431 c.
Mumkun, I'. I'. HanosnekTpoHuka. DneMeHThl, TpuOOpkl, ycTpoiicTBa: yueOHoe nocobue /
I'. T'. lumkun, M. M. Arees. — M.: bunowm. Jlaboparopus 3Hanwmii, 2011. — 408 c.

DJIEKTPOHHBbIE PecypChl
BacwibnioBa, M.B. Opranndeckas u ¢u3KoIoWgHass XUMHUS [DJIEKTPOHHBIH pecypcl:
yueOHnoe nocooue / N.B. Bacunbnosa, T.W. bokosa, I'.Il. FOcymnoBa. — DnekTpoH. naH. —
HoBocubupck: HI'AY, 2013. — 155 c. — Pexum JI0CTyTIA:
https://e.lanbook.com/book/44513. — 3ar. ¢ skpaHa.
['onuapenko, E.E. AncopOuus opraHudeckux KUciIoT: MeToa. ykazaHus K J1a00paTOpHBIM
pabotam mo kypcy «Pusndeckas U KOJUIOMAHAS XUMUS» [DIEeKTpOHHBIN pecypc]: yueOHo-
meroanudeckoe nocodue / E.E. 'onuapenko, H.M. Enuceesa ; nox 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. — 3ar. ¢ 3kpaHa.
AdanacreB, b.H. ®usnueckas xumusa [DJIEKTpOHHBIA pecypc]: ydueOHOoe mocobue /
B.H. Adanacses, FO.I1. AkynoBa. — DnektpoH. naH. — Cankt-IletepOypr: Jlans, 2012. —
416 c. — Pexwum noctyna: https://e.lanbook.com/book/4312. — 3ari. ¢ skpana.
bokmreitn, b.C. ®u3nueckas XumMusi: TepMOJAMHAMUKA U KUHETHUKA [ DJIEKTPOHHBINA pecypc]:
yaeonoe nmocobue / b.C. boxmreitn, M.1. Menzenes, }0.B. [loxBucHeB. — DNEKTpOH. J1aH.
—  Mocksa: MUCHC, 2012. — 258 c. —  Pexum  pgocryna:
https://e.lanbook.com/book/47443. — 3arun. ¢ skpaHa.
Bynanos, B.B. KitoueBbie Bompocsl kypca ¢u3ndeckoil Xumun [DIeKTpOHHBIN pecypc] :
yaebHoe mocobue / B.B. BynanoB. — DnekrpoHn. nan. — WBanoso: UT'XTY, 2007. — 48 c.
— Pexxum noctyna: https://e.lanbook.com/book/4493. — 3ari. ¢ skpaHa.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

bymunopoa, I'.B. ®usudeckas xumus [DIEKTpOHHBIN pecypc]: yueOHoe mocooue / I'.B.
bymunopoga, FO.I'. TansmeraunoB, X.M. SApomesckas, B.I1. bapabanoB. — DnekTpoH. aaH.
— Kazans: KHUTY, 2012. — 396 C. — Pexum JlocTyna:
https://e.lanbook.com/book/73471. — 3aru. ¢ skpaHa.

Hepsioun, B.A. ®usndeckass XUMUsL TUCIIEPCHBIX CHCTEM [DJIEKTPOHHBIN pecypc]: yueOHOe
nocobue / B.A. Jlepsaoun, E.Il. ®dapadontoBa. — DnektpoH. gaH. — ExatepuHOypr:
Yp®V, 2015. — 88 ¢. — Pexum poctyma: https://e.lanbook.com/book/98417. — 3armn. ¢
JKpaHa.

Epemun, B.B. OcHoBbl ¢usnyeckoit xumuu. Teopus. B 2 u [DnexkrpoHHBIA pecypcl:
yueOnoe nocoobue / B.B. Epemun, C.1. Kapros, U.A. Vcnenckas, H.E. Ky3pmenko. —
OnektpoH. paH. — MockBa: WUznatensctBo "Jlaboparopus 3Hanmii", 2015. — 589 c¢. —
Pexxum nocryna: https://e.lanbook.com/book/84118. — 3ari. ¢ skpaHna.

Jledenora, O.B. OcHOBHBIC MOHATHS U ONpeEICHUS TUCIUIUINH «Du3ndeckas XUMus» U
«Konmougnast xumus» [DnekTpoHHBIH pecype]: yueOHnoe mocodue / O.B. Jledpenona, M.IL
Hemuepa, A.C. Bamrypun. — Onektpon. gan. — HMBanoso: UT'XTY, 2017. — 109 ¢. —
Pexxwum noctyna: https://e.lanbook.com/book/107402. — 3aru. ¢ skpana.

MakcumoB, A.V. BeeaeHue B HENMHEHHYIO (QU3HYECKYI0 XUMHUIO [DIEKTPOHHBIA pecypc]:
yuebHoe nocobue / A.M. MakcumoB. — DnekTpoH. naH. — Meanoo: UT'XTY, 2010. —
174 ¢. — Pexxum noctymna: https://e.lanbook.com/book/4513. — 3ari1. ¢ skpaHa.
Mapunkuna, [''A. ®uszndeckas U KOJJIOWAHAS XUMHUSA [DIEKTPOHHBIM pecypc]: yueOHoe
nocobue / I''A. Mapunkuna, H.II. IlonskoBa, FO.M. KoBanp. — DnekTpoH. maH. —
HoBocubupck: HI'AY, 2009. — 151 C. — Pexum JIOCTYyTIa:
https://e.lanbook.com/book/4568. — 3ari. ¢ skpaHna.

MopaueBckuii, A.I'. ®usnueckas xumus. I'ereporeHHble CUCTEMBI [ DIEKTPOHHBIN pecypc]:
yuebHoe mocodbue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — DnekrpoH. gan. — CaHKT-
[MerepOypr: Jlanb, 2015. — 192 ¢. — Pexum moctyna: https://e.lanbook.com/book/60048.
— 3aru. ¢ sKpaHa.

MopaueBckuii, A.I'. ®uznueckas xumusi. [loBepXHOCTHBIE SBICHUS U TUCIIEPCHBIE CUCTEMBI
[DnexTpoHHBIN pecypc]: yuebHoe mocodue / A.I'. MopaueBckuid. — DJIEKTpOH. JaH. —
Cankr-IlerepOypr: Jlaus, 2015. — 160 c. —  Pexum  pocryma:
https://e.lanbook.com/book/64335. — 3aru. ¢ skpaHa.

Mopauesckuii, A.I'. @usnyeckas xumusa. TepMoAMHAMHMKA XMMHYECKHUX pPEaKIMH
[DnexTpoHHBIM pecypc]: yueOHoe mocobue / A.I'. MopaueBckuii, E.I'. ®upcoBa. —
OnektpoH. naH. — Cankr-IletepOypr: Jlanp, 2015. — 112 c¢. — Pexum moctyma:
https://e.lanbook.com/book/64336. — 3aru. ¢ sxpaHa.

Hewmmuios, C.B. Ontrueckoe MatepuanoBeneHue: Ou3ndeckas XUMHS CTEKIa, KypC JICKIUN
[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'. ®usndeckas u KoJUIOMIHAS XUMUsS [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue / H.I'. Hurmaryminn. — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2015. —
288 ¢. — Pesxum moctyma: https://e.lanbook.com/book/67473. — 3arun. ¢ skpana.

OCHOBBI XUMHYECKONW TEPMOAMHAMHKU K Kypcy QU3NYECKOM XHUMHUU [DIEKTPOHHBIN
pecypc]: yuebHoe mocobue / coct. bymumopoBa ['.B., Tamamernuno IO.I'.,
SApomesckas X.M., bapabanos B.I1.. — Dnextpon. nan. — Kazans: KHUTY, 2011. — 218
c. — Pexxum moctyna: https://e.lanbook.com/book/73353. — 3arm. ¢ skpana.

[ToroBa, A.A. ®wusuyeckas XuMHs [DJIEKTPOHHBIM pecypc]: ydeOHOoe mocodue /
A.A. TlonoBa, T.b. IloroBa. — DnekTpoH. nan. — Cankr-IlerepOypr: Jlanp, 2015. — 496
c. — Pesxxum mocryma: https://e.lanbook.com/book/63591. — 3aru. ¢ skpaHa.

Poaun, B.B. OcHOBBI (pr3ndeckoii, KOJUIOMAHON U OMONOTUYECKOW XUMUH : KYPC JICKIIH
[DnexkTpoHHbI pecypc]: yueOHoe mocobme / B.B. Pomun. — DOnekTtpoH. maH. —
CraBpornosnb: CiT’AY, 2012. — 124 C. — Pexum JIOCTyTaA:

https://e.lanbook.com/book/5763. — 3aru. ¢ skpaHna.
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pabor
MEcTO,
BO3YXOBOJOM. ACHHUPAaHTBl HMEIOT BO3MOYKHOCTh HCIIOJIb30BaTh MaTepHalbHO-TEXHUYECKHE
cpencTBa J1abopaToOpuid, B KOTOPHIX BBITIOJHSIOT KBATHU(UKAITHOHHBIC U TUCCEPTAIIMOHHBIC PaOOTHI
(OoprTexHUKa, pEeaKTHBBI, pAacXOAHbIE MaTepHajbl, JabopaTopHas TMOCyla, H3MEPHUTEIHLHOE
obopynoBaHue).

Camem, P.P. ®Ousmueckas xumus. TepMmommHamuka [DJIEKTPOHHBIH pecypc]: ydeOHOE
nocobue / P.P. Canem. — DnektpoHn. man. — Mocksa: ®usmarinut, 2004, — 352 c. —
Pexxum noctyna: https://e.lanbook.com/book/59271. — 3aru. ¢ skpana.

Cadonona, JI.I1. ®uszndeckas XuMusl TUCIEPCHBIX CUCTEM [ DIIEKTPOHHBIN pecypc]: yueOHo-
metoaudeckoe nocooue / JLII. Cadonosa, B.B. Kopones, B.1. CaBenbeB. — DIIEKTPOH.
maH. —  HBawoBo: UI'XTY, 2007. — 40 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/4465. — 3ari. ¢ skpaHa.

CeupunoB, B.B. ®usnueckas xumus [DneKTpoHHBIN pecypc]: ydueOHoe mocobue / B.B.
Cupunos, A.B. CBupunoB. — OnektpoH. nad. — Cankr-IlerepOypr: Jlans, 2016. — 600
c. — Pexum nocryna: https://e.lanbook.com/book/87726. — 3aru. ¢ skpana.

CemepuxoB, U.C. @usnueckas XUMHUSI CTPOUTEIBHBIX MaTepUaNiOB [DIEKTPOHHBIN pecypc]:
yuebHoe mocobue / WM.C. CemepukoB, E.C. TI'epacumoBa. — DJEKTpOH. JaH. —
ExarepunOypr: YpdV, 2015. — 204 C. — Pexxum JIOCTyTa:

https://e.lanbook.com/book/98419. — 3aru. ¢ skpaHa.

Cumonos, B.H. PaBHOBecHas 1 HEepaBHOBECHAasl TEPMOAMHAMMKA: METOJUYECKHE YKa3aHUs
K BBIIIOJIHCHUIO JIA0OPATOPHBIX PabOT mo Kypcy «Duzmueckas XUMHS» [DICKTPOHHBIH
pecypc]: meroaudeckue ykasanus / B.H. CumonoB, A.B. Benmumanckwuii, K.O. bazaneesa.
— DOmnektpoH. naH. — MockBa: MI'TY um. H.D. baymana, 2011. — 37 c. — Pexum
nocrtymna: https://e.lanbook.com/book/62043. — 3ari. ¢ skpaHa.

Tep3usan, T.B. ®usuueckass U KOUIOUJHAA XHUMHUS [DJIEKTPOHHBIA pecypc]|: ydeOHOe
nocob6ue / T.B. Tep3usin. — DnextpoH. nan. — Exarepunoypr: Yp®V, 2012. — 108 c. —
Pexxum noctyma: https://e.lanbook.com/book/98442. — 3ari. ¢ skpana.

duznyeckas XUMHS [ DNEKTPOHHBIN pecypc]: yaeOnoe nocooue / H.M. CenuBanosa [u ap.].
— OmnexkrtpoH. gaH. — Kazans: KHUTY, 2016. — 188 c. — Pexum pocryna:
https://e.lanbook.com/book/102111. — 3aru. ¢ 9kpaHa.

Lpipo, JI.B. ®usnueckas XuUMHS: XUMHUYECKOE pPAaBHOBECHE [DIJIEKTPOHHBIM pecypc]:
yueOHo-MeTomdeckoe mocodue / JI.B. Ipipo, C.5. AnexcanapoBa. — DJICKTPOH. JaH. —
Tomck: TI'Y, 2012. — 117 ¢. — Pexum noctyma: https://e.lanbook.com/book/44984. —
3ari. ¢ 3KpaHa.

HNuTtepHer-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 ganasix [TIHTE CO PAH
E-library

9bC «M3narennpcTBO «JIaHpy

9. MarepuaibHO-TeXHUYECKOe o0ecneyeHne y4eOHOH TUCHMIIINHBI

Jnst ocBOeHUsI MPOTpaMMbl OOYYEHHS W Uil BBITIOJHEHUS HAYYHO-HCCIIEIOBATEIBCKUX
M0 TeME IUCCEepTalliU KaXKIOMY AaclUpaHTy MPEAOCTaBICHO HHIWBHIyaTbHOE pabouee
000pyIOBaHHOE TPUTOYHO-BHITSDKHOW BEHTHJIAIMEH, BOJOMPOBOJOM, BOJIOOTBEIACHHUEM,


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/

OcHOBY MaTepuaIbHO-TEXHMYECKON 0a3bl HMHCTUTYTa COCTABJIAIOT JiBa HUMPOBBIX
myapTusaepHbix ®Dypwe-cnektpomerpa AMP (DPX 400 u AVANCE 400), peHTreHOBCKUI
mudpakromerp Bruker D8 ADVANCE, pentrenoBckuii audpakromerp D2 PHASER,
uHdpakpacubiii Dypbe-criektpomerp Vertex 70 ¢ Paman mpucraBkoi, mH(pakpacHsiii Dypbe-
cuekrpomerp Excalibar HE 3100 Varian, mukpoananusatop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, DITP-cnekrpomerp ELEXSYS ES580, ycranoBka
HaHOCEKYHIHOTO HMMITYJILCHOTO (oToau3a, XpomaroMmacc-criekrpomerp QP-5050A, xpomaromacc-
cnektpometp Agilent 5975 ¢ xummuueckoit nonunzamueit, rangemuslii TOF/TOF macc-ciekrpomeTp
Ultra Flex, snextponnsiii mukpockon TM 3000 Hitachi, ciekrpodayopumerp FLPS920 Edinburg
Instruments, Y ®/BUJI-cniektpomerp LAMBDA 35 u auanbekomerp.

Jlng mpoBeleHUsT KBAHTOBO-XMMHYECKHX DPACUETOB HMEETCS BBIYMCINTENIbHBIA KiacTep
39I'w/112I'6/14T6  u  HeoOxomumoe mporpammuoe obecneuenne (GAUSSIAN, GAMESS,
DALTON u DIRAC).



Ceenenns o mepeyTBep:xIeHIn pabouveii mporpaMmel y4eGHOH THCHHILITHHDI

Ha 0YepeHOil y4eOHbI rox 1 perucTpanus H3MeHeHmit

YueOusIii roa

Pemenne YueHnoro coseta

(Ne npomorona, dama
3acedanus)

ITonnuce
OTBETCTBEHHOT'O

(D.H.0., noonucs)

Homep namenenus

(unu 6e3 usmenenuii)
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