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Paboyas mporpamMma cocTaBieHa B COOTBETCTBHM ¢ DepepasbHBIM TOCYAAPCTBEHHBIM
00pa3oBaTe/bHBIM CTaHJAPTOM BBICIIEr0 00pa30BaHUS O HampapieHH nojaroroeku 04.06.01
Xumudyeckde HayKd (YpOBeHb IIOJTOTOBKH KaJpoB Bbiciield kBamupukanuu) (yTBEpXKIeH
[Ipuxazom MunucrepcTBa 06pasoanus u Hayku P@ ot 30.07.2014 Ne 869)

PABOYAJS ITPOITPAMMA PACCMOTPEHA M OJIOBPEHA Ha 3acenanui Y4YeHOr0 COBETA
UpUX CO PAH npotokon Ne S ot «Z# » e 2021 .

HavajibHUK OT/I€)1a aCIIUPaHTYPhI K.X.H. (?7 %({4 H.H. Tpopumosa

1. Ilesm u 3agaun y4eOHOM JHCIHIITHHBI

PaccmarpuBaemasi JUCHMIUIMHA OTHOCUTCS K () aKyJIbTATUBHBIM JUCLHUIUIMHAM IIpH
HOArOTOBKE aCIUPaHTOB, 00ydaromuxcs no npodumo Opranudeckas XuMus.

Heano w3ydeHHsi AUCHUINIMHBI SBISETCS NpuoOpeTeHue (QyHIaMEHTaIBHBIX 3HAHUNA U
IPaKTUYECKUX HABBIKOB, HEOOXOAMMBIX 711 NPOGMECCHOHAIBHOW HAay4YHO-HCCIIEA0BATEILCKOH,
MHHOBAllMOHHOW ¥ o0Opa3oBaTeibHOM  JeATeNbHOCTH B  o0nacTd  (QHU3MYECKOH XUMHH;
bopmupoBanne oboOmiaromell TeopeTndeckod 0aspl IS HU3ydeHHs (YHIAMEHTAIbHBIX OCHOB
(bu3nyecKoi XUMUHM U BO3MOJKHOCTH HX UCIIO/IB30BaHUS Ha MIPAKTHKE.

3anaun:

e (opmupoBaHKe Yy 00ydJarOIINXCsS COBPEMEHHBIX MPEJCTABICHUH 0 (pHU3nIecKod XUMHH, €€ POIH
¥ 3HAYUMOCTH B COTIOCTABJICHUHU C JAPYTMMU XUMHYECKUMH HAyKaMHU;

® OCBOCHHE HaBBIKOB TEOPETHYECKOI'0 aHalM3a Pe3yJIbTaTOB SKCIEPHUMEHTAIBHBIX MCCIICI0BAHUI
B 0011acTH (pu3uyuecKkoi XUMUHM;

® OCBOCHHME METOJIOB IUTAHUPOBAHUS IKCIEPUMEHTA M 00pabOTKU COOCTBEHHBIX HCCIEIOBAHMIA;

e o0yuyeHHE YMEHHIO CUCTEMATU3UPOBATh U 0000MIaTE pe3ynbTaThl COOCTBEHHBIX UCCIIEI0BAHHI B
COIOCTABJICHUH C U3BECTHBIMHU JINTEPATYPHBIMHU JIaHHBIMHU;

e oO0yveHHe YMEHHUIO HCIOJNb30BaTh B paboTe MpOrpaMMHO-aNNapaTHbIE CPEACTBA Ul M3yUEHUS
q)H3HKO'XHMH‘I€CKHX IIPOLECCOB;

e o0ydyeHne yMEHHIO 0OPMIIATE PE3YNIBTATHl COOCTBEHHBIX MCCIICNOBAHUI B BUME IyOIHKALIUH,
OTYETOB, JOKIAJI0B.

2. MecTo qaciunaaHel B cTpykType OOII

2.1. Yuebnas mucuumiuHa OT/I.1 «Pusuueckas XUMHA» BXOJUT B BapUATHBHYIO 4YacTb
MEKIUCIUIUINHAPHOT O TpodeccronansHoro Moy OOIL

2.2. JlaHHasi mporpaMma CTPOMTCS Ha NPEEMCTBEHHOCTH INPOrpaMM B CHCTEME BBICLIETO
obpazoBanust u npenuazHayena Ui acrupantos UpUX CO PAH, mpomenmmx obydeHue 1o
[porpaMMe ITOATOTOBKH MAarucTpOB, IMPOC/IYLIABIIMX COOTBETCTBYIOIIHE KYPChI M UMES 10 HHM
HOJIOKUTENIbHbIE OIeHKH. OHa OCHOBBIBAETCS Ha IOJIOKEHHUSX, OTPAXKEHHBIX B Y4eOHbIX
HporpaMmMax yKasaHHBIX ypoBHe#. [l ocBoeHusa aucnuniauael «Dusndeckas XUMUS» TpeOyrOTCs
3HAHUS U YMEHHs, NPHOOpeTeHHble 00Y4alOMMMUCS B pe3yJIbTaTe OCBOCHMA pPAAa AMUCIMILINH
(pa3enoB AUCIUITIAH), TAKUX KaK:

—OCHOBBI KBaHTOBO-XMMHYECKOTO MOJAETUPOBAHUS CTPOCHUS MOJIEKY)] M PEaKLIHOHHOMH
CIIOCOOHOCTH BEILECTBA;

— OU3UKO-XUMUYECKHE METO/IBI HCCIIEIOBAHUSl CTPYKTYPHI BEIECTB;

—MexaHu3Mbl OpraHUueCKUX pPeaKimii;

—TeopeTHuecKHe OCHOBBI OPraHU4eCKOH XUMHH;

—Opranuyeckas XMMUs;

— XUMHUS 97IEMEHTOOPraHUYeCKUX COETUHEHHI;

—OCHOBBI CTEPEOXUMUHY;

—CoBpeMeHHBIE  (PU3HKO-XMUMHUYECKHE M  AHAIATHYECKHE  METOIBl  HCCIIEIO0BaHUs
OpPraHUYECcKUX BEIIECTB U PEaKIU.



3. TpeboBaHus K pe3yJibTaTaM OCBOEHMSI JUCHUNIMHBI

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

DJIEMEHTOB CIIEAYIOIUX KommereHnud B coorBerctBuu ¢ OOIIl mo HampaBiICHHIO MOATOTOBKH
04.06.01 Xumuveckue Hayku, poduiab Opranuyeckas XUMHUsL:

>

Oowenpogpeccuonanvnvle KomnemeHyuu:

CnocoOHOCTh CaMOCTOSATEIBHO OCYIIECTBIISTh HAYYHO-UCCIEI0BATEIbCKYIO ACSITEIbHOCTD B
COOTBETCTBYIOILIEH MpodecCHOoHaNbHOM 00JaCTH ¢ UCHOIH30BAHUEM COBPEMEHHBIX METO/I0B
UCCIICIOBaHMs U HH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TexHomoruii (OITK-1);
Ilpogpeccuonanvnvie komnemenyuu:

YMeHue TpUMEHATHh (PU3UKO-XUMUYECKUE METOJbI HCCIICIOBAHUS CTPYKTYpPhI BEIIECTBA,
3HaHHE OCHOB KBAaHTOBO-XMMHUYECKOTO MOJICTMPOBAHMS CTPOCHHUS MOJIEKYJ U PEaKIMOHHON
criocobHocTH BemiectBa ([TK-4).

[To oKOHYaHWUHU M3YYCHHUS AUCIUTUINHBI ACTUPAHTHI JOJDKHBI OYIyT:

3namo:

COBPEMEHHBIC JOCTHKEHHS HAYKH U TIEPEIOBbIC TEXHOJIOIMH B 001aCTH (PU3HUECKON XUMUH;
COBPEMCHHBIC ~ METOJABl  HCCICIOBAHUS,  HCIOJIb3yeMble NpH  (DU3UKO-XUMHUYECKUX
HCCIIEIOBAHMX

TEOPETUYCCKHE MPEICTABICHUS XUMHUH, B TOM YHCJIE O CTPOCHUH M MEXaHH3MOB XUMHUYECKHUX
peakiui;

Ba)KHEHNIIINE METO/IbI KBAHTOBOW XUMHU

(dyHIaMeHTallbHBIE OCHOBBI U METO[IbI JIM3aifHA 1 CHHTE3a XUMHUYECKUX COCAMHCHUH U
MaTepHajoB, B TOM YHCIIC U C 3apaHee 3aJaHHbIMU CBOMCTBAMH,

METO/BI MCCIICJIOBAHUS CTPYKTYPHl U (DYHKI[HOHAIBHO BaKHBIX CBOWCTB XHMHYECKUX
COCIUHCHHI.

Ymemes:

OILICHUBATh MEPCIIEKTUBHBIC HAIPABICHUS Pa3BUTHS (PU3UUECKOW XUMHH C y4ETOM MHUPOBOTO
OIIBITA;

AHATM3UPOBATh B3aWMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM M CBOWCTBAMH COCAMHCHHIA, B
TOM YHCJI€, HAHOCTPYKTYPHUPOBAHHBIX MAaTEPUAIIOB,;

NPUMEHSITh COBPEMEHHBIC METO/IbI U CPEJICTBA MCCIICIOBAHMUS JJIs1 PEIICHUST KOHKPETHBIX 33/1a4
buznyecKoil XuMuH,

MPOTHO3MPOBATh M KMCIIOJIB30BATh PEAKIIMOHHYIO CIIOCOOHOCTh XUMHYECKHX BEIIECTB B
pa3IMYHBIX arperaTHbIX COCTOSIHUSAX M AKCTPEMAIIbHBIX YCIOBHSIX.

Hmemwv onvim:

TJIAHUPOBAHUS TIPOLIECCOB PEIICHMS 3374 (PU3HMUECKON XUMUU;

aHaJ'II/ISI/IpOBaTI) BO3MOXHOCTh CO3aHHUSA HOBBIX T@XHOJ’IOFI/Iﬁ Ha 6336 HpOBe)IeHHI)IX
HCCIeNOBaHNN,

paboTel ¢ MPOTrpaMMHO-ANMApaTHBIMU CPEACTBAMU JJIS HU3YYCHUS (PUIUKO-XUMHUYECKUX
MPOIECCOB.

4. CTpyKTYpAa M cojiep:KaHue y4eOHOH JUCHUILIMHBI
OO1ast TPYA0EMKOCTh JUCIUIUINHBI COCTaBIIsACT 4 3aueTHbIe enuHuIlbl (144 yaca).

4.1. CtpykTypa IMCHHIIIHHBI

Ne | HaumeHnoBanue O6bem yueGHOI paboThl, U Bun
JACIIUTITUHBI Bcero Bcero W3 aynuTopHbIX CamoCT. | UTOTrOBOIO
aymutopH. | Jlekn | JIa6 | Ilpakr | KCP paborta KOHTPOJIA
1 | ®usnyeckas

XHUMMUA

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 - OTIPOC, 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
OO0muye NPUHIUIBI KBAaHTOBO-MEXAHMYECKOTO  ONMHCAHHMS ~ 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 Ilaynu. Teopema o cpenneil sHeprun. CekymsipHble 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 stuinena, OyramumeHa u OeHzona MmerogoM MOX. OnucaHue CBOWMCTB
MOJIEKYJI U PEaKIIMOHHOM CITIOCOOHOCTH MO AaHHBIM pacyera. MHIeKChl peaKllMOHHOW ClIOCOOHOCTH.

WuTepriperanysi CTPOEHHUsI MOJIEKYJl Ha OCHOBE OpPOMTAJIbHBIX MOJENEH W HCCIEeIO0BaHUS
pacripesiesieHus 3JeKTPOHHO MI0THOCTH. JIOKann30BaHHBIE MOJIEKYIIIPHBIE OPOUTAIH.

[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. Bunel ancopbunu. CTpykTypa TMOBEPXHOCTH U HOPHCTOCTh
aacopOenTa. Jlokanu3oBaHHasi M JeJOKaJM30BaHHas afcopOuus. M30TepMbl MOHOMOJIEKYIISIPHOMN
copOLMU MpH HU3KUX M BBICOKMX KOHLIEHTpalusx copOTuBa. YpaBHeHue ['eHpu u Jlenrmropa.
OnpeneneHne MOCTOSHHBIX B 3THUX YpaBHEHMsX. J(MHaMu4eckuil XapakTep aacopOLHOHHOIO
paBHOBECHS.

AnicopOnust U3 pacTBOPOB.

VYpauenune bpynayspa — DOmera — Temnepa (BOT) mis moaMMONEKYISIpHOM ancopOIHH.
Ornpepenenne TUIOMAIN MOBEPXHOCTH acopOeHTa. TepMoInHaMIKa MTOTUMOJICKYIIPHON copOmnm
Ha OCHOBE CTaTHUCTHYECKON TepMoauHamMHKU. OIpeneneHue 4ucia CIOEB IMOIMMOJIEKYIIpHON
copOnuu.

AncopOuust Ha mopucThIX copbenTax. Teopus oovemHoro 3amnonHeHuss Mukponop (TO3M).
Omnpenenenne pasMepoB mop. HM3oTepMbl cOpOIMM HAa TOPHUCTBIX COpOEHTax. YpaBHEHHE
Jybununa-Panymkesuu. OmnpeneneHue TOCTOSHHBIX 3TOro ypaBHeHus. OlleHKa CTENeHU
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 aJIcOpOLIMU OT TemIepaTrypbl. MeTobl pacuera S3HEpruu akKTUBALUU aJ1copOLUU
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
B3aMMOJICHCTBHS, MOJEIb «OKPY)KEHHOTO aToMmay, KBaHTOBO-XxUMHUYeckne wmonenu. 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 AHarpaMMbl JBYXKOMIIOHEHTHbIE
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 kunetuku. @opmanbHas kuHeTHKa. CriocoObl onpeaeaeHus
CKOPOCTH peakIuu MeToJoM ¢opMaibHOW KuHeTHKH. Kunetnueckue kpuBble. Kunerndeckue
ypaBHeHHUs. KOHCTaHTa CKOPOCTH U MOPSJIOK peakiuu. Peakiiny nepeMeHHOro nopsijaxa.

Kunetuka nudy3snoHHO-KOHTPOIUPYEMBIX XUMUYECKHX peakiuid. 3axoHbl ®uka. 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 paspsiaa OT CTPOCHUS TBOIMHOIO
cJ10s1. YpaBHEHUS JUIsl IPeebHOro AU PYy3MOHHBIN TOKa B BOJIbTAaMIIEPOMETPUH.

Kunernka HeoOpaTHUMBIX 3JIEKTPOJHBIX MpoleccoB. I'eTeporeHHass KOHCTaHTa CKOPOCTH.
BausiHue paznuuHbIX (AKTOPOB HAa TOK M MOTEHLHANT HEOOPAaTUMOIO 3JIEKTPOJHOrO Ipolecca.
Kputepun o00paTUMOCTH  3J€KTPOJHOro mpouecca. Vcrnonb3oBaHHE — 3IEKTPOXUMHUYECKHX
IIPOLIECCOB B TEXHOJIOTUH U aHAJIM3E.

KuHeTnka KaTaauTU4eCKHUX INMPOLECCOB. ['OMOreHHBIM M reTeporeHHbId KaTanu3. Pemenue
KUHETHYECKUX 3a7lay KaTaIUTUYECKUX MpoleccoB. Poib copOuum B reTepOreHHOM 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. KuHeTHka rereporeHHbIX KaTaJIuTUYECKUX peakuui. Pasnnynble pexxumbl
MPOTEKaHUs peakUuil (KMHeTHYecKas W BHEIIHSAS KUHeTHYecKass 00yacTH, o0jacTu BHEUIHEH u
BHyTpeHHel nuddy3un).

Peakuuu B pacTBOpax, BIMSHHUE PACTBOPUTENS U 3apsja pearupyromux yactuill. Kiaetounslit
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 ypaBHeHHH JlyOMHWHA-
PanymikeBnu.



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

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

6. Kunetrnka 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 CTYICHTOB;

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

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

B ydeOHOM mpolecce HUCHONB3YIOTCS KaK aKTHBHbIE, TaK M HHTEPAKTUBHbIE (HOPMBI
NPOBEICHUS 3aHATUN: IUCKYCCHUsI, METOJI TIOUCKA OBICTPBIX PEIICHHUH B TPYIIE, MO3TOBOM HITYpM.

AynUTOpHBIE 3aHATHS TPOBOJATCS B HMHTEPAKTUBHOM (opme ¢ UCHOIB30BaHUEM
MYJIBTUMEIHIHHOTO obecnieueHus (HOyTOyK, MPOEKTOP) U TEXHOJIOTHU POOIEeMHOTO 00yUeHHUS.

[Ipe3eHTanMK MO3BOJISIIOT KAaUE€CTBEHHO WJUIIOCTPUPOBATH MPAKTUUYECKUE 3aHATHUS CXEMaMU,
dopmymnamu, ueprexamu, pucyHKamu. Kpome TOro, mpe3eHTaluuu IO3BOJISIIOT — YETKO
CTPYKTYPUPOBATh MaTepHal 3aHATHSI.

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

6. YueOHO-MeTOAMYECKOE 00ecrieueHHe CaMOCTOATEeIbHOI PadoThl ACIMPAHTOB

Bunbl camocTosTenbHON paboThI:

B JIOMAaITHUX YCIIOBUSX, B YUTAJHbHOM 3ajie OMOJIMOTEKH, HA KOMIBIOTEpaxX C JOCTYIIOM K
0azam gaHHBIX U pecypcam HHTepHer, B mabopaTopusx C JOCTYNOM K JiaDopaTOpHOMY
000pyIOBaHUIO U IPUOOpPaM.

CamocTosTenpHas paboTa MOAKPEIUIeTCsS Y4eOHO-METOIUYECKMM U HH(GOPMAIMOHHBIM
obecrieueHreM, BKJIIOYAIONIUM yYE€OHUKH, y4eOHO-METOJMYECKHE IMOCOOMS, KOHCTIEKTHI JIEKIIHH,
yueOHOe U HaydyHOe MpOorpaMMHOe obecrieueHue, pecypcsl HTepHeT.

CamocrosiTenbHass paboTa OpraHM30BaHa B COOTBETCTBHE C TEXHOJOTHEH MPOOIEMHOTO
o0ydeHus U TpeanonaraeT cieayrouue GopMbl aKTHBHOCTH:

® caMocCTosITellbHas MpopadoTKa yueOHO-MPOOIEMHBIX 3ajad, BBIMOJIHSAEMAsl C MPHUBJICYCHHEM
OCHOBHOMW U JTOTIOTHUTEIHHOU JINTEPaATYPHI,

® TIOWCK HAYYHO-TEXHUYECCKOW WH(GOPMAIMK B OTKPBITBIX HMCTOYHUKAX C IEIbI0 aHAIU3a U
BBISIBJICHHSI KJTFOUEBBIX OCOOCHHOCTEH.
OcCHOBHBIE aCMEeKThI MTPUMEHSIEMON TEXHOJIOTUU TPOOIEMHOTO O0YUYEHHUS:

® [IOCTAaHOBKA MPOOJIEMHBIX 3a/lad OTBEYACT IIEJIIM OCBOCHMS JUCHHUIUIMHBI «Duzndeckas

XUMHS» U GOPMUPYET HEOOXOAMMBIE KOMIIETCHIINN;

e perraeMbie MPOOJIEMHBIC 337a4d CTUMYJIUPYIOT TO3HABATEIBHYIO JEATEIHLHOCTh M HAYYHO-

HCCIIE0BATENbCKYI0 aKTUBHOCTH aCTIMPAHTOB.

[TpoBepka MPHOOPETEHHBIX 3HAHWN, HABBIKOB M YMEHHH OCYIIECTBISIETCS MOCPEICTBOM
YCTHOTO TPYIIIIOBOTO OMPOCa M PEIICHUEM 3a]1a4 B XO/1€ JICKIIHH.

7. OnleHO4YHbIe CPeACTBA /s TeKYIIero KOHTPOJISI yCIeBaeMOCTH, TPOMeKYTOYHOI
aTTecTally 10 UTOraM OCBOEHHS IMCUHIIJIUHbI

Llens KOHTpOJNS - mMoNyuyeHHEe HHGPOpPMAIMM O pe3ynbTaTax OOY4YeHHS U CTENEeHH HX

COOTBETCTBUS pe3yjbTaTaM 00Yy4YEeHHUS.
7.1. Tekyumuii KOHTPOJIb

Texkymmii KOHTPOJb YCIIEBAEMOCTH, T.€. IPOBEpPKa YCBOEHHS Y4eOHOro Marepuania,
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 YMEHUHN aCIIUPAHTA.



7.2. IIpoMesKyTOUHAS aTTeCTALMS

[TpomexxyTouHas aTTecTalusi OCYIIECTBISETCS B KOHIIE CEMECTpa M 3aBepIIacT H3Y4YeHHE

qucuuninHel «duznueckas xumus». @opma aTTecTaluy — 3a4er.
Cnucoxk BONPOCOB /IJIsl MPOBEAEHUS TEKYLIEro KOHTPOJISI M YCTHOIO OIIPoca 00y4aronuxcs:

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.

OO01e mpuHIUIBI 00pa30BaHMsI XUMHYECKHX CBSI3EH.

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

MeToap! BBIOOpa BOTHOBOM (PYHKIIMH MOJIEKYJIIBI

Metonp! pemenus ypasaenus lllpennnrepa

OcHOBHBIE IPUOIMKEHUS TIPU pacueTe MoJieKys MeTogoM MO-Xrokens.

DIIEMEHTBI CUMMETPUU MOJIEKYJI

Pacuer Mmonexyn oprannyeckux Beuects merogomM MOX.

Uro Takoe 7 - 3JIEKTPOHHAs IUIOTHOCTh Ha aTOMaX, WHAEKC CBOOOJHON BaJCHTHOCTH, HOPSIOK
CBS3M MEXKIYy aTOMaMHu?

Mo3keT 11 OBITh OPSIOK CBS3H MEXKLy aTOMaMH JIpOOHOI BETMYNHON?

Cdopmynupyiite OCHOBHBIE MOJIOKEHUS TeOpuu JI3HrMIOpa.

Kakoii n30TepMoii OMCHIBAETCSI MHOTOIIEHTPOBAS acOPOLIUS Ha OJTHOPOTHBIX MMOBEPXHOCTAX ?
Kak nmpoBepuTh COOTBETCTBHE OMNBITHBIX JaHHBIX JaHHOH H30TepMe copOrmu?

Pacckaxure, Kak MOXHO OIPENECIUTh IOBEPXHOCTb TBEPABIX TEJI Ha OCHOBAHWUH
aacopOunoHHBIX naHHbIX (MeTon JIaurmiopa, BOT, Napkunca u FOpa).

Kakwue cymecTByroT 0COOCHHOCTH aJICOPOIIMH BEIIECTB B MUKPOITOpax?

Kak mpoBoauTcs onpezeneHne pa3MepoB Mop 1o ypaBHeHHto. /lyounnna — PagymikeBuy?
Pacckaxknure, Kakue CyIIECTBYIOT OCOOCHHOCTH H3YYEHHUS KHHETHKH MPU MHOTOIEHTPOBOM
copOrun?

ChopmynupyiiTe KHHETHYECKUH 3aKOH baHxema.

Pacckaxxute, kakue ObIBal0 TEPMOJMHAMUYECKHUE TUIIBI pACTBOPOB.

OHTaJIbIMS U SHTPOIUS CMEILIEHUSI Ha OCHOBE MOJIENIM TAPHOTO B3aUMOIEUCTBHSL.

OHTaNbIMs U SHTPOIUS CMELIEHUS HA OCHOBE MOJIENIN OKPYKEHHOTO aToMa

OHTaJIbIMS U SHTPOIUS CMELIEHUS], PACCUUTAHHAS 110 KBAHTOBO-XUMHUYECKUM MOJIEISIM.
[TocTynatsl, MO3BOJISIOIINE OMUCHIBATH (Pa30Bble PABHOBECHSI C TIOMOIIbIO (ha30BbIX JHATPAMM.
PaccMoTpuTe HECKONBKO MPpUMEPOB (Pa30BBIX AUArpaMM C TBEPJbIMU PACTBOPAMH.

Kak cBszana oHeprus ['ub0ca ¢  paBHOBECHBIM  MOTEHIMAJIOM  OKHCIMTEIbHO-
BOCCTAaHOBUTEJIBHON CUCTEMBI?

Kakune napameTpsl KHHETHYECKOT'O MPOLIecca OMUCHIBAIOTCA METOAOM (POpPMAaTIbHON KHHETUKU?
Kunernueckue napametpsl 11 )y310HHO-KOHTPOIUPYEMBIX XUMUYECKUX PEAKIIHIA.

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

['unpoauHamMuyeckue KpuTepuu 00paTUMOCTH 3JIEKTPOIHBIX MPOIIECCOB.

I"'omorennsle karanuzaTopsl. [IpuBennTe npuMepsl.

DepMeHTaTUBHBIN KaTajau3 U ero 0COOEHHOCTH.

[TpuBennTe NpUMeEpBl N3BECTHBIX KaTATUTHUYECKUX IPOIIECCOB.

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

(¢opMHupPOBaHUA B PAMKaX NPOMEKYTOYHON aTTeCTALMH M0 IMCHHUILVINHE (MOIYJIIO)

CpencrBa
Iloka3arenu Kputepuu onenuBanus

OlleHUBAHMS
3HaTh: HU3KUU YPOBEHD: Bompockl 1-31;
COBPEMEHHBIEC JOCTHKEHHS HAYKU U TIEPEJOBhIE | UMEET CIa0BbIit YpOBEHBb
TEXHOJIOTHM B 00JacTH (U3MYECKOM XHUMHUHU | TECOPETUUECKON U mpodeccruo-
(OIIK 1, TIK 4); HaJIbHOW TOJIFOTOBKH, CTENEHb
COBpPEMEHHBIC METO/IbI HCCIICIOBAHMsI, | BIAJCHUS] KOMIETEHIMSAMU 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




10.

11.

12.

8. YuedHo-MeToAMYecKOe U HH(POPMALIMOHHOE o0ecTiedeHne JUCIUTIIMHBI

OcHoBHas1 JInTepaTypa

Adanacwes, b. H. ®usnueckas xumus / b. H. Adanacwes, FO. II. AkynoBa. — M.: Jlaus,
2012. — 464 c.
bepnerr, k. Xumuueckass cBs3b: nep. ¢ annit / Jk. bepaerr. — M.: Mup; bunom.
Jlaboparopus 3uanui, 2015. — 245 c.
I'opmikos, B. U. OcHoBbl ¢usnueckort xumun / B. U. T'opmkos, U. A. Ky3nenos. — M.:
bunowm. Jlabopartopust 3nanuii, 2014. — 407 c.
PomanoBckuii, b. B. OcHoBbl kaTanu3za: yyeOHoe mocobue / b. B. PomanoBckuit. — M.:
bunowm. Jlabopartopust 3nanui, 2015. — 172 c.
CuibBepcreiin, P. Cnekrpomerpudeckas WACHTHU(DUKAIMS OPraHUYECKHX COCAMHEHHH /[
P. CunbBepcreitn, ®@. Beocrep, JI. Kumin. — M.: bunom. Jlabopatopus 3nanwmii, 2014. — 557
C.

JlonoJiHuTeIbHAS JINTEPaTypa
loncaneec, K. Hanoctpyktyper B Omomemummue / K. Toncamsec, K. Xampbepmranr,
K. Jlopencun, JI. Haup — M.: bunom. JIaboparopus 3nanwuii, 2013. — 520 c.
XKayen, XK. buomerannooprannyeckas xumus / XK. XKayen. - M.: bunom. JlaGopaTopus
3nanuii, 2015. — 496 c.
KoBanenko, JI. B. buoxumuueckue OCHOBbI XMMHMHU OHMOJIOTMYECKM AKTHBHBIX BEILECTB:
yaeoHoe mocobue / JI. B. KoBanenko. - M.: bunom. Jlabopatopus 3nanuii, 2014 — 229 c.
Kysznenos, H. T. OcnoBsl HanotexHonoruu: yueouuk / H. T. Ky3zunenos, B. M. HoBoTopiies,
B. A. XKab6pes, B. 1. Mapronun. — M.: bunowm. Jlaboparopus 3nanwmii, 2014. — 397 c.
Jlay, A. K. Hano- u 6uokommnosutsl / A. K. Jlay, @. Xyceiin, X. Jlapau. — M.: bunom.
Jlaboparopus 3uanuii, 2015. — 392 c.
Peyros, O. A. Opranunueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Byrun
— M.: bunowm. Jlabopatopus 3nanuii, 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 3nanuii, 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.
Pookonkos, /1. 1. Hanomarepuansl: yueObHoe nocobue / JI. Y. Peoxonkos, B. B. JIéBuna,
3. JI. I3umsurypu. - M.: bunom. Jlabopatopus 3nanuii, 2014. — 365 c.
Crapoctun, B. B. Marepuansl ¥ MeTOJbl HAHOTEXHOJOTHHU: YydeOHoe mocobue /
B. B. Crapoctun. — M.: bunowm. JlaGopatopus 3Hanuii, 2014. — 431 c.
HInmkun, I'. I'. HanosnekTpoHuka. DneMeHThl, IpuOOphI, ycTpoiicTBa: yueOHoe nocodue /
I'. T'. Wumkun, U. M. Arees. — M.: bunowm. JIabopatopus 3xanuii, 2011. — 408 c.

DJIEKTPOHHBbIE pecypcehl
BacunbnoBa, 1.B. Opranndeckas u ¢uskomongHass XUMuUsi [DJIEKTPOHHBIH 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. AncopOrust opraHnueckux KHCiaoT: MeToa. yka3aHus K JJaOOpaTOpHBIM
paboTtam mo kypcy «Puznyeckas U KOJJIOUIHAS XUMHUD» [DIeKTpoHHBIN pecypc]: yueOHo-
metoaunyeckoe nocooue / E.E. 'onuapenko, H.M. EnuceeBa ; nox pea. A.M. I'onyGeBa. —
OnekTpoH. naH. — MockBa: MI'TY um. H.D. baymana, 2007. — 23 c. — Pexxum pocrymna:
https://e.lanbook.com/book/58563. — 3aru. ¢ skpaHa.
Axynosa, FO.I1. @usnueckas xumus. Teopust U 3agaun [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue / FO.II. Axymoma, C.I'. UzoroBa, O.B. Ilpockypuna, U.A. UepenkoBa. —
OnexktpoH. naH. — Cankr-IlerepOypr: Jlanb, 2018. — 228 c¢. — Pexum nocryma:
https://e.lanbook.com/book/110903. — 3ari1. ¢ skpaHa.
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AdanacreB, b.H. ®wusnueckas xumus [DIeKTpoHHBIA pecypc|: ydeOHOe mocodue /
b.H. Adanacwes, 10.I1. AkynoBa. — DnektpoH. nan. — Cankr-Ilerepoypr: Jlans, 2012. —
416 c. — Pexum nocryna: https://e.lanbook.com/book/4312. — 3arm. ¢ skpana.

bokmrelin, b.C. ®uznyeckas XuMusi: TEPMOJIMHAMUKA U KUHETHKA [ DJIIEKTPOHHBIN pecypc]:
yuebnoe nocobue / b.C. bokmreiin, M.U. Menzenes, }0.B. [loxBucHeB. — DIEKTPOH. JaH.
— Mocksa: MUCHUC, 2012. — 258 C. — Pexum JIOCTyTa:
https://e.lanbook.com/book/47443. — 3arun. ¢ skpaHa.

bynanor, B.B. KitoueBsie Bonmpochl Kypca (pu3ndeckor XUMUU [DIEKTPOHHBIA pecypc] :
yuebHoe nocobue / B.B. BynanoB. — Dnexrpon. gan. — MBanoso: UI'XTY, 2007. — 48 c.
— Pexxum nocryna: https://e.lanbook.com/book/4493. — 3armn. ¢ skpaHa.

Bymunoposa, I'.B. ®usndeckas xumus [DIEKTPOHHBIA pecypc]: ydaeOHoe mocobue / I'.B.
Bymunopoga, FO.I'. N'ansmeraunoB, X.M. Spomesckas, B.I1. bapabanoB. — DneKTpoH. JaH.
— Kazaun: KHUTY, 2012. — 396 C. — Pexxum JlocTyna:
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. Teopusi. B 2 u [DnektpoHHblil pecypc]:
yuebnoe mocobue / B.B. Epemun, C.1. Kapros, N.A. Ycnenckas, H.E. Ky3pmenko. —
OnekTpoH. AaH. — MockBa: WUznatensctBo "Jlaboparopus 3nanmii", 2015. — 589 c. —
Pexum noctyna: https://e.lanbook.com/book/84118. — 3aru. ¢ sxpaHa.

Jlepenosa, O.B. OcHOBHbIE NOHATHUS U ONPEAEICHUS TUCHUIUIMH «Du3ndeckas XUMUs» U
«Komnougnas xumusa» [DnekTpoHHbI pecypc]: yuebnoe nocobue / O.B. Jlebenosa, M.IL.
Hemnesa, A.C. Bamrypun. — Dnektpos. mgan. — MBanoso: UT'XTY, 2017. — 109 c. —
Pexwum noctyna: https://e.lanbook.com/book/107402. — 3aru. ¢ skpaHa.

MakcumoB, A.W. Beenenue B HENMMHEHHYIO GU3UYECKYI0 XUMUIO [DIEKTPOHHBIN pecypc]:
yuebHoe nocobue / A.M. MakcumoB. — DnekTpoH. 1aH. — MBanoso: UT'XTY, 2010. —
174 c. — Pexxum noctymna: https://e.lanbook.com/book/4513. — 3ari. ¢ sxpana.
Mapunkuna, I'.A. ®usnueckas ¥ KOUIOMAHAS XUMHs [DIEKTPOHHBIM pecypc]: ydeOHoe
nocobue / I''A. Mapunkuna, H.II. IlonskoBa, }O.M. KoBanb. — DnekTpoH. maH. —
HoBocubupck: HI'AY, 2009. — 151 C. — Pexum JIOCTyTA:
https://e.lanbook.com/book/4568. — 3aru. ¢ sxpaHa.

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

MopaueBckuii, A.I'. ®usnueckas xumusi. [loBepXHOCTHBIE ABJIEHUS U AUCIIEPCHBIE CUCTEMBbI
[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'. @usznueckas xumud. TepMoaMHAMUKA XMMHYECKUX pPEaKIHN
[DnexTponHbIil pecypc]: ydeOHoe mocobue / A.I'. Mopauesckuii, E.I'. ®upcoBa. —
OnexktpoH. naH. — Cankr-IlerepOypr: Jlanb, 2015. — 112 c¢. — Pexum nocryma:
https://e.lanbook.com/book/64336. — 3aru. ¢ skpaHa.

Hemunos, C.B. Ontuueckoe marepuanoBeaenue: Ou3ndeckas XUMHs CTEKJIa, Kype JEKIUH
[DnexTponHEbIi pecype]: yuedHoe mocooue / C.B. HemmnoB. — DnextpoH. maH. — CaHKT-
[Terepbypr: HWUY  HUTMO, 2009. — 113 ¢ — Pexum  gocrymna:
https://e.lanbook.com/book/43451. — 3aru. ¢ skpaHa.

Hurmarynnuu, H.I'. ®usudeckas ¥ KOIOWAHAS XUMHUS [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue / H.I'. Hurmarynnun. — DnektpoH. nan. — Cankr-IlerepOypr: Jlans, 2015. —
288 ¢. — Pexum nmoctyna: https://e.lanbook.com/book/67473. — 3aru. ¢ skpaHa.

OCHOBBI XMMHUYECKOW TEPMOJMHAMHMKH K Kypcy (u3nueckoil XuUMHU [DIEKTPOHHBIN
pecypc]: yueOHoe mocobme / coct. bymmmoposa I'.B., Tamsamermuno HO.T'.,
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SApomesckas X.M., bapabanos B.I1.. — Dnekrpon. nan. — Kazanp: KHUTY, 2011. — 218
c. — Pexum nocryna: https://e.lanbook.com/book/73353. — 3aru. ¢ skpana.
[MonoBa, A.A. ®usuueckas XuMHUs [DIEKTPOHHBIA pecypc|: ydebHoe mocobue /
A.A. Ilonoga, T.b. [TormoBa. — Dnekrpon. nan. — Cankr-IletepOypr: Jlans, 2015. — 496
c. — Pexxum pocryna: https://e.lanbook.com/book/63591. — 3arm. ¢ skpana.

Ponun, B.B. OcHOBBI (hu3nueckoi, KOJJIOMIHONW U OMOJOTUYECKOW XUMHUHU : KYPC JICKIIHHA
[DnexTpoHHBIH pecype]: ydeOHoe mocobme / B.B. Pogun. — DnekTpoH. maH. —
CraBponoib: C1l'AY, 2012. — 124 C. — Pexum JIOCTyTa:

https://e.lanbook.com/book/5763. — 3aru. ¢ skpaHna.

Camem, P.P. ®usmueckas xumus. TepmommHamuka [DIEKTPOHHBIM pecypc|: ydeOHOe
nocobue / P.P. Canem. — DnekrtpoH. naH. — Mocksa: ®u3matiur, 2004. — 352 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/59271. — 3aru. ¢ skpana.

Cadonona, JI.I1. ®uszndeckas XuMuUsl TUCIEPCHBIX CUCTEM [ DIIEKTPOHHBIN pecypc]: yueOHo-
metoaudeckoe nocooue / 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. ¢ skpaHna.

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.

CemepuxoB, U.C. ®usnueckass XUMHS CTPOUTEIIBHBIX MAaTEpUaIOB [ DJIEKTPOHHBIN pecypc]:
yuebHoe mocobue / WH.C. CemepukoB, E.C. T'epacumoBa. — DJEKTpOH. AaH. —
ExaTtepunOypr: YpdV, 2015. — 204 c. — Pexum JOCTYyIIA:

https://e.lanbook.com/book/98419. — 3ar1. ¢ skpaHa.

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

Tep3usn, T.B. ®usnueckas W KOUIOUJHAA XUMHUS [DJIEKTPOHHBIA pecypc]|: ydeOHOe
nocobue / T.B. Tep3usH. — DnektpoH. naH. — Exarepunoypr: Yp®V, 2012. — 108 ¢. —
Pexxum noctyma: https://e.lanbook.com/book/98442. — 3arm. ¢ skpana.

dusnueckas XuMus [ DNeKTpoHHBIN pecypce]: yueOHoe nocobue / H.M. CenuBanosa [u ap.].
— OmnektpoH. gaH. — Kazans: KHUTY, 2016. — 188 c. — Pexum pocryna:
https://e.lanbook.com/book/102111. — 3ar1. ¢ skpaHa.

[{eipo, JI.B. ®usmnueckas XUMHs: XMMHUYECKOE paBHOBECHE [DIJIEKTPOHHBIN pecypc]:
yaeOHo-meToauueckoe nocooue / JI.B. Ipipo, C.5. AnekcanapoBa. — DIeKTpoH. AaH. —
Tomck: TI'Y, 2012. — 117 c. — Pexum goctyna: https://e.lanbook.com/book/44984. —
3ari. ¢ ’KpaHa.

HNuTtepHer-pecypcesl

Taylor &Francis (xypHaJbl H31aTeIbCTBA)
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 «M3marenscTBo «JIaHby



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-TeXHIYecKoe ofecreuenne yae0H0i JuCUHILIHAbI

Jlns ocBoeHms mporpamMMbl OOYYeHHsl W /ISl BBINOJHEHHS HAyYHO-HCCIEN0BATEIBCKHX
paGoT IO TeMe IHCCEPTALHH KakIOMy ACIHMPAHTY MPEeIOCTABICHO UHMBHAYyalbHOE pabouee
MECTO, 00OpYMOBaHHOE NPUTOYHO-BBITSKHON BEHTHISIMEN, BOJOIPOBOJOM, BOLOOTBELCHHEM,
BO3IyXOBOIOM. ACIHUpPAHTBl HMEIOT BO3MOXHOCTH HCIIOJIB30BATh MATEPHATLHO-TEXHUYECKHE
CPelCTBa JTa0OPATOPHH, B KOTOPBIX BBIIONHAIOT KBAMN(UKALMOHHBIE U MCCEPTAMOHHbIE PaGOTHI
(OprrexHuKa, pPEaKTHBbI, DACXOJHBIE MaTepHabl, J1abOpaTOpHAs TIOCYNa, W3MEPHTEILHOE
obopyioBaHue).

OcHOBY ~MaTepHalbHO-TEXHHYECKOH 0a3bl WHCTHTYTa COCTABISIOT [Ba LH(POBBIX
MynbTHsIepHBIX  Dypbe-cniektpomerpa SIMP (DPX 400 u AVANCE 400), peHTreHOBCKHiA
madpaxromerp Bruker D8 ADVANCE, pentrenosckuit muppakromerp D2 PHASER,
uH(pakpacubiii Dypre-criektpomerp Vertex 70 ¢ Paman mpucraBkoit, un(ppaxpacHsIi Oypoe-
crextpomerp Excalibar HE 3100 Varian, mukpoanamusarop Flash EA 1112 CHN-O/MAS 200,
mukpoanaimu3sarop Termo Flash EA 2000 CHNS, DIIP-cnextpomerp ELEXSYS E580, ycranoska
HaHOCEKYH/THOTO UMITYJIbCHOTO (oTonm3a, Xpomaromace-criekrpomerp QP-5050A, xpomaromace-
ciekrpomerp Agilent 5975 ¢ xumuueckoi nonusanueit, tangemusii TOF/TOF macc-crextpomerp
Ultra Flex, anextponnsri mukpockon TM 3000 Hitachi, cnektpoduyopumerp FLPS920 Edinburg
Instruments, Y®/BHU]I-cnekrpomerp LAMBDA 35 u nusiskomeTp.

JUist mpoBeneHUs KBaHTOBO-XMMHYECKHX PACYETOB HMEETCS BBIYMCIIMTENBHBIA KiacTep
39T'u/1121'6/14T6 m  HeobOxomumoe mporpammuoe obecmeuenne (GAUSSIAN, GAMESS,
DALTON u DIRAC).

ABTOp-coCcTaBUTENb paboyelt MporpaMMBbl yueOHON TUCITAIIIHMHEL:

/// / @/x;ﬁff 2L /
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