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PaGoyas mporpamma cocTaBleHa B COOTBETCTBHH C DenepanbHbIM TOCYAAPCTBEHHbIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIETO 00pa3oBaHMs MO HANpaBJIEHHWIO MOATOTOBKH 04.06.01
XumuyeckHe Haykd (YpPOBEHb [1OTOTOBKH KazpoB BpICHIEH KBalu(UKANUK) (yTBEpKaEH
IIpuxasom MumucTepersa o6pasosanns i mayku P® or 30.07.2014 No 869)

PABOYAS TTPOTPAMMA PACCMOTPEHA U OJIOBPEHA Ha 3acenanuu YueHoro cosera
MpUX CO PAH nporokon Ne .S ot « 2/ » wweae 2021 .

Havanbnuk otaena acnupanTyphI K.X.H. %&//ﬁ%" H.H. Tpodumona

1. Iean u 3a5a4n y4eOHOM JUCHHIIMHEBI

PaccmaTpuBaemass jWcuMmiMHA OTHOCHTCH K (GaKynbTaTUBHBIM  JUCLMIUIMHAM  TIPH
TMOJrOTOBKE aCIHPAHTOB, 00yYarOMUXCst O MPOoGHIII0 BEICOKOMOTEKYIISPHEIE COETMHEHNS.

Ilesbio M3y4Yennsi MMCHMILIMHBI SBISETCS NpHOOpETEHHE (GyHIaMeHTaNBHBIX 3HAHMH U
NMPaKTHYECKMX HABBIKOB, HEOOXOMMMBIX JUI HPOEeCCHOHATBHON HAYYHO-UCCIIEN0BATEBCKOM,
WHHOBAIMOHHOH M 00pa3oBaTeNbHOH  JEATENBHOCTH B 007acTH  (DH3HYECKOH XMMHH;
opmupoBanne obobmaromel TeopeTHueckol 6Gazbl IS H3y4eHUs] (YHIAMEHTAIBHBIX OCHOB
(u3HUECKON XHMHH U BO3MOYKHOCTH UX HCIIOJIB30BAHMS HA IPaKTHUKE.

3apnauu:

* (dopmupoBaHUe y 00YYAIOLINXCS COBPEMEHHBIX [IPE/ICTABIECHHH 0 dusmgeckoit xumuu, ee ponu
H 3HAYAMOCTH B COIIOCTABICHHUH C APYTMMH XUMUYECKAMH HAYKAMH;

¢ OCBOCHHC HaBBIKOB TCOPETHHYECKOTO aHAIM3a PE3Y/IBTATOB HKCIIEPUMEHTANBHBIX FCCIIe[0BaAHMIA
B 001aCTH (PUBHMUECKON XUMUM;

¢ OCBOCHHC MCTOJIOB IUIAHUPOBAHUS YKCIIEPUMEHTA U 00pabOTKH COOCTBEHHBIX MCCIIEIOBAHMI;

* 00y4eHHEe yMEHUIO CHCTEMATH3HPOBATH M 0606MIATE Pe3y IbTaThl COOCTBEHHBIX HCCIIEIOBAHMI B
COMNOCTABJICHUH C U3BECTHBIMHU JINTEPATYPHLIMH JaHHBIMH,

* oOyueHHEe YMEHHIO HCIIONB30BaTh B paboTe MPOrpAMMHO-ANIAPATHEIE CPEACTBA IS H3yYeHHS
(H3UKO-XMMHYECKHUX MIPOLECCOB;

* oOydenne yMeHHIO OOPMISATH pe3yJbTaThl COOCTBEHHBIX HCCIENOBAHMI B BHIE nyOnuKanuii,
OTYETOB, JOKJIa/I0B.

2. Mecro qucoummmnsl B crpykrype OOII

2.1. Yuebnas mucmmmumba OTI.1 «Dusnueckas XUMHA» BXOIAT B BapHAaTHBHYIO YacTh
MEXIUCHUIUTHHAPHOTO Tipodeccuoranbroro Moaysis OOIT.

2.2. JlanHas nmporpamMma CTPOHMTCS Ha MPEEMCTBEHHOCTH MPOIPAMM B CHCTEME BBHICIIErO
00pa3oBaHus M npenHa3HaueHa Jjuis acnupadToR MpUX CO PAH, npomeqmux obydeHHe 1o
NporpamMme MOATOTOBKM MarucTpoB, MPOCIYLIABIIMX COOTBETCTBYIOIIME KYpChl M MMes [0 HHM
MOJIOXKUTEbHEIC ONEHKH. OHa OCHOBBIBAETCA Ha MOJOKEHUSX, OTPAKEHHBIX B YYEOHBIX
MporpaMMax yKa3aHHBIX ypoBHeH. [t ocBoenus aucnuimebl «Dusndeckas XUMHL» TPeOYIOTCs
SHAHHS W yMEHHs, TIPHOOPETEHHbIe OOYYarONMMUCS B PEe3yNbTATe OCBOEHHS PSAA JUCLHATLIHH
(pa3nenoB QUCUHMILINH), TAKUX KaK:

—OCHOBBI KBaHTOBO-XMMHYECKOTO MOAEIUPOBAHUS CTPOECHHS MOJEKYI H peakIMOHHOM
CIIOCOOHOCTH BeIlEeCTBa;

— OU3MKO-XMMHYIECKIE METO/IbI HCCIIEI0BAHNS CTPYKTYPhI BEIIECTE;

—MexXaHNU3Mbl OPTaHHYECKUX PEAKIIHIA;

—TeopeTudeckue OCHOBBI OPraHUYECKO XHMHH;

—Opranuveckas Xumus;

— XUMHS 3TTEMEHTOOPraHUYECKHUX COETMHEHHIA;

—OCHOBBI CTEpeOXUMHUHY;

—CoBpemennsle  (DU3HKO-XMMHYECKHE W AHAJIMTHYECKHE  METOAbl  HCCIIIOBAHHS
OPraHMYECKHUX BEIIECTB U PeaKIIui.



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:
3namep:

®  COBPEMEHHBIE IOCTH)KEHUS HAYKH U MEPEIOBbIe TEXHOIOTHH B 00J1aCTH (PU3NUECKON XUMHU;

® COBPEMEHHBIE  METOJBI  HCCIEAOBAHMS,  HCIOIb3yeMble TP  (DU3UKO-XUMUUYECKHUX
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:

®  OICHMBATh MEPCIEKTUBHBIC HATPABICHUS Pa3BUTHUS (PU3NYECKONW XUMHUHU C yUYETOM MHPOBOTO
OITBITA;

®  aHAIM3UPOBATh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOCHHEM M CBOICTBAMU COCAUHEHUN, B
TOM 4YHCIIe, HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB;

® [IPUMEHSATHh COBPEMEHHBIE METO/IbI U CPEACTBA UCCIEAOBAHUS JJIsSl PEIICHUSI KOHKPETHBIX 3a]1a4
(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

HUCCIeI0BaHUH,
(] pa6OTBI C HpOFpaMMHO-aHHapaTHBIMH Cpe)ICTBaMI/I JJISL H3y‘IeHI/I$I (bPISI/IKO-XPIMI/IquKI/IX
MIPOLECCOB.

4. CTpyKkTypa U coep:KaHue Y4eOHOH T1CUMIINHBI
OO1ast TPYA0EMKOCTh AUCIIUIUTMHBI COCTABIIAET 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 KOHTPOJIA

dusznueckasn
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 | ®a30oBbIC paBHOBECHS 28 3 - - 25 - OTpOC, pelIeHne
3a/1a4
5 KI/IHGTI/IE(ZI 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
HIpenunrepa. Anuabatudeckoe nmpubimxeHue. Beioop BonHOBON (yHKIMHU MOJEKYIbl. MeTosbl
MO JIKAO u BC. Ilpunuun Ilaymu. Teopema o cpenneil sHeprun. CekynsipHble ypaBHEHMS.
BapuanunonHnas teopema. Pacuet monekyisl Bogopona merogom MO JIKAO.

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

OcHOBHBIE PUOIMKEHUS TIPU pacueTe OpraHnYecKux Mosekyn Metogom 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, ancopOar. Bunael ancopbumu. CTpykTypa TNOBEPXHOCTH U MOPHCTOCTH
aacopOenTa. Jlokanu3oBaHHasi M JeJOKaJM30BaHHas afcopOuus. M30TepMbl MOHOMOJIEKYIISIPHOMN
copOLMU MpH HU3KUX M BBICOKMX KOHLIEHTpalusx copOTuBa. YpaBHeHue ['eHpu u Jlenrmropa.
OmnpeneneHne MOCTOSHHBIX B 3THUX YpaBHEHMSX. J(MHaMuyeckuil XapakTep aacopOLHOHHOIO
paBHOBECHS.

AnicopOnust 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. OmpezneneHre TOCTOSHHBIX O3TOro ypaBHeHus. OlLEHKa CTENeHH
3ar0JHEHUs 0P.




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
pacTBOpbl, X cBoWcTBa. Pacuer (yHKIMI CMEIICHUS MO Pa3IMYHBIM MOJIENSAM: MOJEIh MapHOTO
B3aUMOJICHCTBHS, MOJICIb «OKPY)XCHHOTO aroMma», KBaHTOBO-XMMHUYeckue Monaenu. CBs3b
TEPMOJMHAMHYECKUX (QYHKIMI C paBHOBECHBIM IOTEHIIMATIOM 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
aHanau3a.
Pa3znen 5. Knunernka XuMu4eCKUX peakmumn

OcHoBHO# nocTynaT XuMuyeckoil kuHeTuku. @opmanbHas kuHeTHKa. CriocoObl onpeaeneHus
CKOPOCTH peakIuu MeToJoM ¢opMaibHOW KuHeTHKH. Kunetnueckue kpuBble. Kunerndeckue
ypaBHeHHUs. KOHCTaHTa CKOPOCTH U MOPSJIOK peakiuu. Peakiiny nepeMeHHOro nopsijaxa.

Kunetuka 1udy3snoHHO-KOHTPOIUPYEMBIX XUMUYECKUX peakiuid. 3akoHsl ®Puka. Pemenue
b dy3nOHHBIX 3a7jad METoAaMU (QopMalbHOM KUHETHKM U MeTrojnoM Jlammacca. CkopocTh H
CTaJIuM 3JEKTPOJHOro nporecca. YpasHenue Jlesuua. Ilonspuzanus snexkrpoaos. [Tonsporpadus.
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
KUHETHYECKUX 3a7ay KaTaIUTUYECKUX TMpoleccoB. Poib copOuumm B TreTepOreHHOM KaTalu3e.
Br16op 1 ocHOBHBIE CBOIicTBa KaTaiu3atopoB. MonudunrpoBanue karaan3aTopoB. TexHosorus
IIPUTOTOBJIEHUS KaTaJIN3aTOPOB U HCCIEA0BaHNE UX CBOMCTB. CEeNeKTUBHOCTD KaTalu3aTopa.

OcHOBHBIE TPOMBINUIEHHbIE KaTaluTUYeckue mpouecchl. Ponp muddy3un B KUHETHKE
reTeporeHHbIX peakunil. KuHeTnka reTeporeHHbIX KaTaJIuTUUYECKUX peakuui. Pasinynble pexxumbl
MPOTEKaHUs peakUuil (KMHeTHYecKas W BHEIIHSAS KUHeTHYecKass 00yacTH, o0jacTu BHEUIHEH u
BHyTpeHHel nuddy3un).

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

Tembl pemienust 3aga4

1. KBaHTOBO-XMMHUYECKHUN pacueT MosieKya MeTogoM MO Xrokkens.

2. OnpesienieHre MoBepxXHOCTH copoeHTa MetooM bOT.

3. CopOmus Ha MOPHUCTHIX copOeHTax. OmpeneneHue MOCTOSHHBIX B ypaBHeHUU JlyOMHWHA-
PanymikeBnu.



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 TPOBOJATCS B HMHTEPAKTUBHOM (opme ¢ UCHOIB30BaHUEM
MYJIBTUMEIHIHHOTO obecnieueHus (HOyTOyK, MPOEKTOP) U TEXHOJIOTHU POOIEeMHOTO 00yUeHHUS.

[Ipe3eHTanMy MO3BOJISIIOT KAaUE€CTBEHHO WJUIIOCTPUPOBATH MPAKTUYECKUE 3aHATHUSL 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 JIOMAIlIHUX YCJIOBUSAX, B YUTAIBHOM 3ajie OMOIMOTEKH, HA KOMIIBIOTEpPAX C JOCTYIIOM K
0azam gaHHbIX U pecypcaMm WHTepHer, B ma0opaTopusx C JIOCTYIOM K JiIaDOpaTOpHOMY
000pyI0BaHUIO U TpHOOpaMm.

CamocTrosaTenbHas paboTa MOAKPEIUISeTCs y4eOHO-METOAUYECKMM U HH(GOPMAIMOHHBIM
o0ecrieyeHreM, BKIIIOYAIOIUM YYE€OHHUKH, Y4eOHO-METOAMYECKHE MOCOOMS, KOHCIEKThI JIEKIHH,
ydueOHOe U HaydyHOE MPOrpaMMHOE oOecrieueHne, pecypcbl IHTepHeT.

CamocrosTenbHas pa0oTa OpraHM30BaHa B COOTBETCTBHE 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 KOMIETEHIINN;

e perraeMble MPOOJEMHbIE 33/1a4d CTUMYJIHUPYIOT MO3HABATENIBHYIO JIESTEIbHOCTh M HAy4YHO-

HCCIIEI0BATENbCKYI0 aKTHBHOCTh ACTIMPAHTOB.

[IpoBepka MpPHOOPETEHHBIX 3HAHWN, HABBIKOB M YMEHHI OCYIECTBISIETCS MOCPEICTBOM
YCTHOT'O TPYIIIOBOTO OIIPOCA M PELICHUEM 33]1a4 B XOJ1€ JIEKIUH.

7. OnleHO4YHbIE CPeACTBA IS TeKYIIero KOHTPOJIsl yCIeBaeMOCTH, IPOMEKYTOYHOI
aTTecTally 10 UTOraM OCBOEHHS IMCUHIIJIUHbI

Llens KOHTpOJNS - mMoNyuyeHHEe HHGPOpPMAIMM O pe3ynbTaTax OOY4YeHHS U CTENEeHH HX

COOTBETCTBUS pe3yjbTaTaM 00Yy4YEeHHUS.
7.1. Tekyumuii KOHTPOJIb

Texkymmii KOHTpPOJb YCIIEBAEMOCTH, T.€. IPOBEpPKa YCBOEHHUS Y4eOHOro Mmarepuaia,
PETYJIIPHO OCYILECTBIsIEMasi Ha MPOTSHKEHUM ceMecTpa. TeKyImui KOHTPOJIb 3HAHUM ydaluxcs
OpraHM30BaH KakK yCTHBIN rpynnosoi omnpoc (YI'O).

Texymas camocTosTenbHas padoTa aclupaHTa HalpaBiIeHA Ha YriayOJIeHHWE U 3aKperuieHue
3HaHUH, U Pa3BUTUE IIPAKTUYECKUX YMEHUH aCIIUPAHTA.



7.2. IIpoMesKyTOUHAS aTTeCTALMS

HpOMe)KYTO‘-IHaSI arrecranusa OCYHICCTBIIAACTCA B KOHIC CCMECTpa W 3aBCPIIACT H3YUCHUC

JUCHUITIIMHBI «DPu3nyeckas XUMUI». CDOpMa arrecraguu — 3a4ceT.

Cnucok BONPOCOB /15l IPOBe/IeHUs] TEKYIIEro KOHTPOJIS M YCTHOI0 ONPOca 00y4aroImmuXxcs:

NG~ WNE

9.

10.
11.
12.
13.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.

25.
26.
217.
28.
29.
30.
31.

OO0ue MpuHIUIBI 00pa30BaHMsI XUMHYECKHUX CBSI3EH.

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

MeToap!l BBIOOpa BOTHOBOM (PYHKIIUU MOJIEKYJIIBI

Metone! pemenus ypasaenus lllpennnrepa

OcHOBHBIE IPUOIMIKEHUS TIPU pacueTe MoJieKys MeToaoM MO-Xrokens.

DJIIEMEHTBI CUMMETPUU MOJIEKYJI

Pacuer Mmonexyn oprannyeckux Beuects merogoM MOX.

Uro Takoe 7 - 3JIEKTPOHHAs IUIOTHOCTh Ha aTOMaX, WHAEKC CBOOOJHON BaJ€HTHOCTH, HOPSIOK
CBSI3M MEXKIYy aTOMaMHu?

MoskeT 11 ObITh OPSAJOK CBSI3U MEXJly aTOMaMH JIpOOHON BETUYUHON?

Cdopmynupyiite OCHOBHBIE MOJIOKEHUS TeopuH JI3HrMIOpa.

Kakoii n30TepMoii OMChIBAETCSI MHOTOIIEHTPOBAS acOPOLIUS Ha OTHOPOTHBIX MMOBEPXHOCTAX ?
Kak nmpoBepuTh COOTBETCTBHE OMNBITHBIX JaHHBIX JaHHOH H30TepMe copOrmu?

Pacckaxxute, Kak MOXHO OINpEAENIUTh IOBEPXHOCTh TBEPABIX TEI HAa OCHOBaHHUU
aacopOunoHHBIX naHHbIX (MeTon JIaurmiopa, BOT, Napkunca u FOpa).

Kakwue cymecTByroT 0COOCHHOCTH aJICOPOIMH BEIIECTB B MUKPOITOpax?

Kak mpoBoauTcs onpeseneHre pa3MepoB Mop 1o ypaBHeHHto. Jlyounnna — PagymikeBuy?
Pacckaxkure, Kakue CyIIECTBYIOT OCOOCHHOCTH H3YYEHHUS KHHETUKH HPU MHOTOICHTPOBOM
copOrun?

ChopmynupyiiTe KHHETHYECKUH 3aKOH banxema.

Pacckaxxute, kakue ObIBal0 TEPMOJMHAMUYECKHUE TUITBI pACTBOPOB.

OHTaJIbIMS U SHTPOIUS CMEILIEHUSI Ha OCHOBE MOJIENIU TAPHOTO B3aUMOIEHCTBHS.

OHTaNbNMs U SHTPOIUS CMELIEHUS HA OCHOBE MOJIENIN OKPYKEHHOTO aToMa

OHTaJIbIMS U SHTPOIUS CMELIEHUS], PACCUUTAHHAs 110 KBAHTOBO-XUMHUYECKUM MOJIENISIM.
[TocTynatsl, MO3BOJISIOINE OMUCHIBAThH (Pa30Bble PABHOBECHSI C TIOMOIIbIO (ha30BbIX JHATPAMM.
PaccMoTpuTe HECKONBKO MPUMEPOB (Pa30BBIX AUArpaMM C TBEPJbIMU PACTBOPAMH.

Kak cBszana oHeprus I'ub60ca ¢  paBHOBECHBIM  MOTEHIMAJIOM  OKHMCIMTEIbHO-
BOCCTAaHOBUTEJIbHON CUCTEMBI?

Kakune napameTpsl KHHETHYECKOT'O MPOLIEcca OMUCHIBAIOTCA METOAOM (POPMAaTIbHON KHHETUKU?
Kunernueckue napamerpsl 1u)y310HHO-KOHTPOIUPYEMBIX XUMUYECKUX PEAKIIHI.

Kak MoxHO paccunTtaTh ko3¢ duieHT nup ¢y noHa B pactBope?

['unpoauHamMuueckue KpuTepuu 00paTUMOCTH 3JIEKTPOIHBIX MPOIIECCOB.

I"'omorennsle karanuzaTopsl. [IpuBennTe npuMepsl.

DepMeHTaTUBHBIN KaTajau3 U ero 0COOEHHOCTH.

[TpuBennTe NpUMeEphl N3BECTHBIX KaTATUTHUYECKUX IPOIIECCOB.

Onucanue nmokasarteJjeu u KPUTEPHUEB OLICHUBAHUSA KOMHeTeHIII/Iﬁ Ha pa3/iMYHbIX dTanax ux

(¢opMHupPOBaHUA B PAMKaX NPOMEKYTOYHOM aTTeCTALMH MO0 AMCHMILINHE (MOIYJIIO)

CpencrBa
IMoka3aTenu Kpurepun ouennBanus

OLICHUBAHMS
3HaTh: HU3KUU YPOBEHD: Bompockl 1-31;
COBPEMEHHBIE TIOCTUKEHUSI HAYKU U MEPEIOBbIE | HMEET CIa0BbIit YPOBEHb
TEXHOJIOTHM B 00JacTH (U3UYECKOM XHUMHUHU | TEOPETUUYECKON U mpodeccruo-
(OIIK 1, TIK 4); HaJILHOW TMOATOTOBKH, CTEIECHBb
COBpPEMEHHbIE METO/IbI HCCIICIOBAHMs, | BIAJCHUS] KOMIETEHIUSAMU 35- | BOMPOCHI
UCTIONIb3YEMbIC npu ¢dusuko-xumuyeckux | 40% 1,2,7,15,29,31;
uccienoBanusx (OIIK 1, TIK 4);




TCOPCTUUCCKHUEC MPCACTABICHHUA XWMHH, B TOM
quclie o CTpOGHI/II/I n MEXaHHN3Max XHUMHUYCCKUX
peaxumii (OTIK 1, TIK 4);

BakHele MeToapl kBaHToBOM xumun (OIIK 1,
I1IK 4);

(dyHIaMeHTaIbHBIE OCHOBBI M METOJBI TU3aiiHa
M CHHTE3a XHMHYECKMX COECIMHEHUH H
MaTepuaioB, B TOM 4YHCIe U C 3apaHee
3amanabpiMu cBoricTBamu (OIIK 1, TIK 4);

METO/IbI UCCIICIOBAHHS CTPYKTYPHI u
(YHKIIMOHATHHO BaXKHBIX CBONCTB XMMHYECKHUX
coequaenuit (OIIK 1, TIK 4).

CpeOHUll YPOBEHb !

HUMEET XOPOIINH YPOBEHb
TEOPETHUECKOW | TpodeccHo-
HAJIbHOW IOATOTOBKH, CTCIICHbL
BJIageHUsd KoMmmeTeHrusamu 41-
70%

BbICOKULL YPOBEHD

HMEET  OTJIMYHBIA  YpPOBEHb
TEOPETHUECKOW | Tpodeccuo-
HAJIbHOW IOATOTOBKH, CTCIICHbL
BJIAJICHUS KOMIICTCHITUSIMHU
ooubiie 71%

Bompockl 1-31;

BOIIPOCHI 2-7;

Bonpocsl  10-

31;

Bompockl 7-31;

YMmerTh:
OLICHVBATH MIEePCTICKTHBHBIC HaIpaBJICHUS
pa3BuTHs  (puU3MUYECKOW XUMUH C  YYETOM

mupoBoro omnbiTa (OIIK 1* T1K 4);

AQHAJIM3UPOBATh B3aWMOCBSA3b MEXKIY COCTAaBOM,
CTPOCHUEM U CBOMCTBAMHU COEIMHEHHH, B TOM
4YUCJe, HAHOCTPYKTYPUPOBAHHBIX MAaTEpUAJIOB
(OIIK 1, TIK 4);

IPUMEHSTh COBPEMEHHBIE METOJIbl U CpPEICTBA
UCCIICIOBaHMS JJIsl peIlieHUs] KOHKPETHBIX 3aj1ay
¢uznueckoit xumuu (OIIK 1, TIK 4);

IPOTHO3UPOBATh M UCIOJIb30BaTh PEAKIIMOHHYIO
CIIOCOOHOCTP ~ XMMHYECKMX  BEIIECTB B
pa3IMYHBIX  arperaTHbIX  COCTOSIHUSIX |
skcTpeManbHbIX yeiaoBusx (OIIK 1, ITK 4).

HU3KUL YDOBEHb:

uMeeT CI1a0bIf YPOBCHB
TEOpeTU4eckod u mnpodeccro-
HAJILHOW TIOJTOTOBKH, CTCICHb
BJIQJICHUS KOMIICTCHIIUSAMU 35-
40%

CpeOHUll YPOBEHb!

UMEET  XOpOUIMA  YpOBEHb
TEOpeTU4ecKod u mpodeccro-
HAJILHOW TIOJITOTOBKH, CTCICHb
BIIAJCHUSI KOMIETeHIusMu 41-
70%

8bICOKULL YPOBEHD

UMEET  OTIWYHBIA  YpOBEHb
TEOPETUUECKOW H Tpodeccuo-
HAJIBHON TOATOTOBKH, CTENEHb

Bompocs 1-31;

BOMpOCHI 4-31;

Bompock 4-31;

Bonpockl 4-31;

BIIQJICHUS KOMITETCHIIHSIMHU
6onbire 71%
HNmets onbIT: HU3KUU YPOBEHD. BOTpOCHI 3-31;
MJIAHUPOBAHUS MPOIIECCOB PEIICHUS 3aJad | UMEET Ca0bIif YPOBEHb

dusmueckoit xumuu (OIIK 1, TIK 4);

AHAJIM3UPOBATE BO3MOXKHOCTH CO3JdaHUA HOBBIX

TEXHOJIOTHI Ha 0ase IPOBEIEHHBIX
uccienosanuii (OITK 1, TIK 4);
paboThI c IPOrpaMMHO-AIIIapaTHEIMH

Cpe/CTBaMU ISl U3y4EeHUS (PU3UKO-XUMHUYECKUX
nporecco (OIIK 1, ITK 4).

TEOPETUUECKOW H Tpodeccuo-
HAJIBHON TOATOTOBKH, CTENEHb
BIIQJICHUS KOMIICTCHIIMSIMH 35-
40%

CPeOHULL YPOBEHD:

MMEeT  XOpOIHUHA  YpPOBEHb
TEOpEeTHUECKO | Tpodeccuo-
HaJIbHOW TOATOTOBKH, CTEIEHb
BIIQJICHUS KoMIleTeHIUIMHU 41-
70%

8bICOKULL YDOBEHD !

MMEeT  OTJIMYHBIA  YPOBEHb
TEOPETHUECKOW | Tpodeccuo-
HaJIbHOW TOATOTOBKH, CTEIEHb

BOHpOCBI
10-31;

BOTIPOCHI 4-6;7

BJIAACHUA KOMIICTCHIIUAMUAU
ooubire 71%
* KupabiM mpudTOM BBIIETEHBI TOKAa3aTeIH, COOTBETCTBYIOIIHME BBICOKOMY YPOBHIO

c(hOpPMUPOBAHHOCTH KOMITETEHITUN
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11.

12.

8. YuedHo-MeToAMYecKOe U HH(POPMALIMOHHOE o0ecTiedeHne JUCIUTIIMHBI

OcHoBHas1 JIUuTEpaTypa
Adanacee, b. H. ®usnueckas xumust / b. H. Adanacwes, FO. I1. AxynoBa. — M.: Jlans,
2012. - 464 c.
bepnerr, k. Xumuueckass cBs3b: nep. ¢ annit / Jk. bepaerr. — M.: Mup; bunom.
Jlaboparopus 3uanuid, 2015. — 245 c.
I'opmikos, B. 1. OcuoBbl ¢uszuveckoit xumuu / B. W. IN'opmkos, . A. Ky3nernos. — M.:
bunowm. JIaboparopus 3nanuii, 2014. — 407 c.
PomanoBckuii, b. B. OcHoBBI katanuza: ydeOHoe mocobue / b. B. PomanoBckuii. — M.:
bunowm. JIaboparopus 3nanuid, 2015. — 172 c.
CunbBepcreiin, P. Crnexkrpomerpuueckas HACHTH(UKAIUS OPraHUYECKUX COCIHUHEHUI /
P. CunmbBepcreiin, @. Bebcerep, JI. Kumin. — M.: bunowm. Jlaboparopus 3nanui, 2014. — 557
c.

JonosHuTeIbHASA JTUTEpPaTypa
I'oncansec, K. Hanoctpyktypet B Ouomemunuue / K. T'oncansec, K. XanbOepmtaar,
K. Jlopencun, JI. Haup — M.: bunowm. Jlaboparopust 3nanuii, 2013. — 520 c.
XKayen, XK. buomerannooprannyeckas xumus / XK. Xayen. - M.: bunom. JlaGopaTopus
3nanuii, 2015. — 496 c.
KoBanenko, JI. B. buoxumuueckue OCHOBbI XMMHMHU OHMOJIOTMYECKM AKTHBHBIX BEILECTB:
yaeoHoe mocobue / JI. B. KoBanenko. - M.: bunom. Jlabopartopus 3nanuii, 2014 — 229 c.
Kysznenos, H. T. OcnoBsl HanotexHonoruu: yueouuk / H. T. Ky3unenos, B. M. HoBoTopiies,
B. A. XKab6pes, B. 1. Mapronun. — M.: bunowm. Jlaboparopus 3nanwmii, 2014. — 397 c.
Jlay, A. K. Hano- u 6uoxommosutsl / A. K. Jlay, ®@. Xyceiin, X. Jlapau. — M.: bunom.
JlabopaTopus 3Hanu#, 2015. — 392 c.
Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. II. Bytun
— M.: bunowm. JlabopaTopust 3Hanuii, 2014. — 567 c.
PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. II. Bytun
— M.: bunowm. JlabopaTopust 3Hanuii, 2014. — 623 c.
Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. II. Bytun
— M.: bunowm. JlabopaTopust 3Hanuii, 2014. — 544 c.
Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypu, K. II. Bytun
— M.: bunowm. JlabopaTopust 3Hanuii, 2014. — 726 c.
Peokonkos, JI. 1. Hanomatepuansi: yuyebHoe mocooue / JI. M. Peokonkos, B. B. JIéBuna,
3. JI. JI3um3urypu. - M.: bunowm. JlaGoparopwust 3Hanwmii, 2014. — 365 c.
Crapoctun, B. B. Martepuansl u MeToAbl HAHOTEXHOJOTMH: YydeOHoe mocodue /
B. B. Crapoctun. — M.: bunom. Jlabopartopus 3Hanui, 2014. — 431 c.
Mumkun, . . HanosnekTpoHuKa. DIeMeHTHI, IPUOOPHI, YCTPOHCTBa: yueOHoe mocooue /
I'. T'. Wumkun, U. M. Arees. — M.: bunowm. JIabopatopus 3xanuii, 2011. — 408 c.

DJIEKTPOHHBbIE pecypcehl

BacunbnoBa, 1.B. Opranndeckas u ¢uskomongHass XuMusi [DJIEKTPOHHBIA pecypcl:
yaeOHnoe nmocooue / M.B. Bacunbnosa, T.W. bokosa, I'.I1. FOcymnoBa. — DnekTpoH. naH. —
Hoocubupck: HI'AY, 2013. — 155 c. — Pexxum JIOCTyTIA:
https://e.lanbook.com/book/44513. — 3ar1. ¢ skpaHa.

['onuapenko, E.E. AacopOuus opraHudeckux KUciIoT: MeToa. yKazaHus K J1a00paTOpHBIM
pabotam mno kypcy «Pusndeckas U KOJUIOMIHAS XUMUs» [DIEeKTpOHHBIN pecypc]: ydeOHo-
meroandeckoe mocodue / E.E. 'onuapenko, H.M. Enuceesa ; mox pen. A.M. I'onmyGeBa. —
OnekTpoH. jaH. — Mocksa: MI'TY um. H.O. baymana, 2007. — 23 c¢. — Pexum nocryna:
https://e.lanbook.com/book/58563. — 3ar1. ¢ skpaHa.

Axynosa, FO.I1. @usnueckas xumus. Teopust U 3agaun [DIEKTPOHHBIN pecypc]: yueOHoe
nocodue / FO.II. Axymoma, C.I'. UzoroBa, O.B. Ilpockypuna, U.A. YepenkoBa. —
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12.

13.

14.

15.

16.

17.

OnektpoH. gaH. — Cankr-IletepOypr: Jlanp, 2018. — 228 c. — Pexum moctyma:
https://e.lanbook.com/book/110903. — 3ari1. ¢ skpaHa.

AdanaceeB, Bb.H. ®usmyeckas xumusi [DIEKTpOHHBIA pecypc]: ydeOHoe mocobue /
b.H. Adanacwes, 10.I1. AkynoBa. — DnektpoH. nan. — Cankr-Ilerepoypr: Jlansp, 2012. —
416 c. — Pexum nocryna: https://e.lanbook.com/book/4312. — 3arm. ¢ skpana.

bokmrelin, b.C. ®u3nyeckas XuMusi: TEPMOJIMHAMUKA U KMHETHKA [ DJIEKTPOHHBIN pecypc]:
yuebnoe nocobue / b.C. bokmreiin, M.U. Menzaenes, }O.B. [loxBucHeB. — DIEKTPOH. JaH.
— MockBa: MUCHUC, 2012. — 258 C. — Pexum JIOCTyTa:
https://e.lanbook.com/book/47443. — 3arun. ¢ skpaHa.

bynanor, B.B. KitoueBsie Bonmpochkl Kypca (pu3ndeckord XUMUU [DNEKTPOHHBIA pecypc] :
yuebHoe nocobue / B.B. BynanoB. — Dnexrpon. gan. — MBanoso: UI'XTY, 2007. — 48 c.
— Pexxum poctyna: https://e.lanbook.com/book/4493. — 3aru. ¢ skpana.

bymunopora, I'.B. ®uszndeckas xumus [IJIEKTPOHHBIN pecypc]: yueOHoe mocooue / I'.B.
Bymunopoga, FO.I'. 'ansmeraunos, X.M. Spomesckas, B.I1. bapabanoB. — DneKTpoH. JaH.
— Kazaunb: KHUTY, 2012. — 396 C. — Pexum JIOCTYTIA:
https://e.lanbook.com/book/73471. — 3aru. ¢ skpaHa.

Hepsabun, B.A. ®usndeckas XuMusi IUCIIEPCHBIX CUCTEM [DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / B.A. Jlepsabun, E.Il. ®apadonroBa. — DnekrpoH. maH. — ExarepunOypr:
Yp®V, 2015. — 88 c¢. — Pexxum poctyma: https://e.lanbook.com/book/98417. — 3armn. ¢
JKpaHa.

Epemun, B.B. OcHoBbl ¢usnueckoit xumuu. Teopus. B 2 u [DnektponHblil pecypc]:
yuebHoe mocobue / B.B. Epemun, C.U. Kapros, U.A. Ycnenckas, H.E. Ky3pmenko. —
OnekTpoH. AaH. — Mocksa: M3natensctBo "Jlabopatopust 3nanuii", 2015. — 589 c. —
Pexwum noctyna: https://e.lanbook.com/book/84118. — 3aru. ¢ sxpaHa.

Jlepenosa, O.B. OcHOBHbIE NOHATHUS U ONPEAEICHUS TUCHUIUIMH «DU3ndeckas XUMUs» U
«Komnouanas xumus» [DnekTpoHHbI pecypc]: yuebnoe nocobue / O.B. Jlebenosa, M.IL.
Hemmnesa, A.C. Bamrypun. — DnektpoH. maH. — MBanoso: UT'XTY, 2017. — 109 c. —
Pexum noctyna: https://e.lanbook.com/book/107402. — 3aru. ¢ skpaHa.

MakcumoB, A.W. Beenenne B HENMMHEHHYIO (GU3UYECKYIO XUMUIO [DIEKTPOHHBIN pecypc]:
yuebHoe nocobue / A.M. MakcumoB. — DnekTpoH. naH. — MBanoso: UT'XTY, 2010. —
174 c. — Pexxum noctymna: https://e.lanbook.com/book/4513. — 3ari. ¢ axpaHa.
Mapunkuna, I'.A. ®usnueckas ¥ KOUIOMAHAS XUMHs [DIEKTPOHHBIM pecypc]: ydeOHoe
nocobue / I''A. Mapunkuna, H.II. Ilonsxosa, }O.U. KoBanb. — DnekTpoH. naH. —
HoBocubupck: HI'AY, 2009. — 151 c. — Pexum JI0CTyTIA:
https://e.lanbook.com/book/4568. — 3aru. ¢ sxpaHa.

MopaueBckuii, A.I'. ®@uznueckas xumusi. ['eTeporeHHbIe cUCTEMBI [ DIEKTPOHHBIN pecypc]:
yuebHoe mocodue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — DnekTpoH. aaH. — CaHKT-
[TerepOypr: Jlanp, 2015. — 192 c¢. — Pexxum noctyna: https://e.lanbook.com/book/60048.
— 3ar. ¢ sKpaHa.

MopaueBckuii, A.I'. ®usndeckas xumus. [[l0BepXHOCTHBIE SBJICHUS U TUCIIEPCHBIE CUCTEMBI
[DnexTpoHHBIN pecypc]: yuebHoe mocobue / A.I'. MopaueBckuil. — DNEKTpOH. JaH. —
Cankr-IlerepOypr: Jlans, 2015. — 160 c. —  Pexum  pocryma:
https://e.lanbook.com/book/64335. — 3aru. ¢ skpaHa.

MopaueBckuii, A.I'. ®usnueckas xumusa. TepMoIMHAMUKA XUMHYECKMX peakUui
[DnexTponHbIil pecypc]: ydeOHoe mocobue / A.I'. Mopauesckuii, E.I'. ®upcoBa. —
OnextpoH. naH. — Cankr-IlerepOypr: Jlans, 2015. — 112 c¢. — Pexum nocryma:
https://e.lanbook.com/book/64336. — 3aru. ¢ skpaHa.

Hemunos, C.B. Ontuueckoe marepuanoBeaeHue: @u3ndeckas XUMHs CTEKJIa, Kype JEKIUN
[DnexTponHbIi pecype]: yuedHoe mocooue / C.B. HemmnoB. — DnextpoH. maH. — CaHKT-
[Terepbypr: HWUY  HUTMO, 2009. — 113 ¢ — Pexum  gocrymna:
https://e.lanbook.com/book/43451. — 3aru1. ¢ skpaHa.

Hurmarynnuu, H.I'. ®usudeckas ¥ KOJUIOWIHAS XUMUS [ DIEKTPOHHBIN pecypc]: ydeOHoe
nocobue / H.I'. Hurmarymma. — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2015. —
288 c. — Pexum pocryna: https://e.lanbook.com/book/67473. — 3ari. ¢ 3xpaHa.
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23.

24.

25.

26.

27.

28.

OCHOBBI XUMHUYECKOHW TEPMOJAMHAMHUKH K KypCcy (QHU3HUYECKOM XHUMHUH [DIEKTPOHHBIN
pecypc]: yuebHoe mocobme / coct. bymmmoposa I'.B., Tamsamermuno HO.T'.,
SApomesckas X.M., bapabanos B.I1.. — Dnekrtpon. nan. — Kazans: KHUTY, 2011. — 218
¢. — Pexum gocryna: https://e.lanbook.com/book/73353. — 3aru1. ¢ ’kpana.

[TomoBa, A.A. ®usuyeckas XuMHS [DIEKTPOHHBIA pecypc]: ydeOHOe Tmocobme /
A.A. Ilonoga, T.b. [TormoBa. — Dnekrpon. nan. — Cankr-IletepOypr: Jlans, 2015. — 496
c. — Pexxum mocryma: https://e.lanbook.com/book/63591. — 3arm. ¢ skpana.

Ponun, B.B. OcHOBBI (hu3nueckoi, KOJJIOMIHONW U OMOJOTHYECKOW XUMHUHU : KYPC JICKIIHMA
[DnexTpoHHBIH pecype]: ydueOHoe mocobome / B.B. Pogun. — DnekTpoH. maH. —
CraBponoib: C1l'AY, 2012. — 124 C. — Pexum JIOCTyTa:
https://e.lanbook.com/book/5763. — 3ari. ¢ skpaHna.

Canem, P.P. ®usmueckas xumusa. TepmoanHamuka [DJIEKTPOHHBIH pecypc]: ydeOHOe
nocobue / P.P. Canmem. — DnekTtpoH. man. — Mocksa: @usmariaur, 2004, — 352 ¢. —
Pexum noctyna: https://e.lanbook.com/book/59271. — 3aru. ¢ skpana.

Cadomnona, JI.II. duznueckas XuMusi JUCIEPCHBIX CUCTEM [ DIEKTPOHHBIN pecypc]: ydeOHo-
metoaudeckoe nocoome / JLII. Cadonosa, B.B. Kopones, B.1. CaBenbeB. — DIIEKTPOH.
jaH. —  HWeawoBo: UI'XTY, 2007. — 40 <c¢. — Pexum pocryna:
https://e.lanbook.com/book/4465. — 3ari. ¢ skpaHa.

Ceupunos, B.B. ®usnyeckas xumus [DnekTpoHHBIH pecypc]: yueOHoe mocobue / B.B.
Cupunos, A.B. CBupunoB. — OnekrpoH. nan. — Cankr-IlerepOypr: Jlans, 2016. — 600
c. — Pexxum poctyna: https://e.lanbook.com/book/87726. — 3ari. ¢ skpana.

Cemepukos, 1.C. @usnueckass XUMHS CTPOUTENIBHBIX MATEpUaJIoB [ DJIEKTPOHHBIN pecypc]:
yueOHOoe mocobue / WM.C. CemepukoB, E.C. T'epacumoBa. — DJEKTpOH. JaH. —
ExaTtepunOypr: YpdV, 2015. — 204 c. — Pexum JOCTYyIIA:
https://e.lanbook.com/book/98419. — 3aru. ¢ skpaHa.

Cumonos, B.H. PaBHOoBecHas u HepaBHOBECHasi TEPMOJAMHAMUKA: METOAMYECKHUE YKA3aHUS
K BBIIIOJIHEHUIO JIa0OpaTOpHBIX paboT mo Kypcy «dusmueckas XUMHsD [DIEKTPOHHBIM
pecypc]: meroanueckue ykazanus / B.H. Cumono, A.B. Benumanckuii, K.O. bazaneesa.
— DnektpoH. gaH. — Mocksa: MI'TY um. H.D. baymana, 2011. — 37 ¢. — Pexum
noctymna: https://e.lanbook.com/book/62043. — 3ari. ¢ skpaHa.

Tep3usn, T.B. ®usnueckas U KOUIOUJHAA XUMHUS [DJIEKTPOHHBIA pecypc]: ydeOHOe
nocobue / T.B. Tep3usH. — DnekTpoH. naH. — Exarepunoypr: Yp®V, 2012. — 108 ¢. —
Pexwum noctyna: https://e.lanbook.com/book/98442. — 3armn. ¢ skpaHa.

®dusnyeckas XuMus [ DNEKTpOHHBIN pecypce]: yuebHoe nocooue / H.M. CenuBanosa [u np.].
— OmnektpoH. paH. — Kazans: KHUTY, 2016. — 188 c. — Pexum pocryna:
https://e.lanbook.com/book/102111. — 3aru. ¢ 9kpaHa.

Lpipo, JI.B. ®usnueckas XuUMHS: XUMHUYECKOE pPAaBHOBECHE [DIIEKTPOHHBINM pecypc]:
yaeOHo-meToauueckoe nocooue / JI.B. Ipipo, C.5. AnekcanapoBa. — DIeKTpoH. AaH. —
Tomck: TI'Y, 2012. — 117 ¢. — Pexxum nmoctyma: https://e.lanbook.com/book/44984. —
3ari. ¢ 3KpaHa.

HNuTepHer-pecypcesl

Taylor &Francis (>xypHaJibl H3/1aTEILCTBA)
American Chemical Society

Thieme Chemistry

Wiley Online Library

Royal Society Chemistry

Springer

Sci Finder (Chemical Abstracts Service)

Web of Science

PedeparuBnas 6a3a gagusix [TIHTE CO PAH
E-library

ObC «M3narennpcTBO «JIaHb)



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/

9. MaTepuajibHo-TeXHHYeCKOE 0fecmedeHne yaeGHO THCIUILITHHBI

/s ocBOeHHst mporpaMMel o6ydYeHHs M JUIA BBITOTHEHHSA HAyYHO-HCCIEI0BATENbCKIX
paboT 1O TeMe IHMCCEPTANMM KKAOMY ACIHPAHTY MPEIOCTABICHO MHAWBUAYATBHOE pabouee
MECTO, 0DOPYJOBAHHOE IPUTOYHO-BBITSKHOH BEHTHIALMEH, BOIOMPOBOLOM, BOIOOTBEIEHHEM,
BO3JyXOBOZIOM. ACIHPAHTHI HMMEIOT BO3MOXKHOCTh HCIOJNB30BaTh MaTepPHAIBHO-TEXHHUCCKHE
Cpe/CTBa Tab0PaTOPHH, B KOTOPBIX BBIIOTHAIOT KBAIM(UKAIMOHHBIE ¥ IUCCEPTALHOHHBIE paboTHI
(OprTexHHWKa, DeaKTHBEI, DACXOJHBIE MaTepuaibl, JabopaTopHas [oCy/a, U3MEPHTENLHOE
obopyaoBaHue).

OcHOBY ~MarepHalbHO-TEXHHYECKOH 6a3hl MHCTHTYTA COCTABJSIOT JBa HU(PPOBBIX
MynbTHsANepHBIX Dypbe-cnektpomerpa SIMP (DPX 400 u AVANCE 400), penTreHoBcKwmii
madpakromerp Bruker D8 ADVANCE, penrreHosckmit mappakromerp D2 PHASER,
uH(pakpacHpiii Pypre-cextpomerp Vertex 70 ¢ Pamas HpHCTaBKOH, uHdpakpacHbiii Dypse-
cnekrpomerp Excalibar HE 3100 Varian, muxpoananusatop Flash EA 1112 CHN-O/MAS 200,
mukpoananu3atop Termo Flash EA 2000 CHNS, OITP-cnekrpomerp ELEXSYS E580, ycranoska
HAHOCEKYHIHOrO MMIIYJILCHOTO (hoToNm3a, Xpomaromace-criekrpomerp QP-5050A, xpomaromace-
criekrpometp Agilent 5975 ¢ xummdeckoit normsanuelt, ranaemusiit TOF/TOF macc-ciektpometp
Ultra Flex, snextponusiit mukpockon TM 3000 Hitachi, criektpodayopumerp FLPS920 Edinburg
Instruments, Y®/BU/I-cnexrpomerp LAMBDA 35 u qusnskomerp.

Jlis pOBE/ICHUs] KBAaHTOBO-XMMUYECKHX PACUCTOB HMEETCS BBIMHCIHTENBHBIN KIacTep
39I'w/112I'6/14T6  u  meobxomumoe mporpammuoe obecneuenne (GAUSSIAN, GAMESS,
DALTON u DIRAC).

ABTOp-COCTAaBHUTEND Paboyeii MporpaMMbl y9eOHOH JMCIIATIIHHEL:

//% I_Cyeco . 0O |
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