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PabGouass mporpamMma cocTaBieHa B COOTBETCTBHHM C @DelepalbHbIM TOCYJapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHJAPTOM BBICIIErO0 00pa30BaHUs MO HampasieHWto moarotoBku 04.06.01
XumMuueckue Hayku (YpOBEHb TIOATOTOBKM KaJIpoB BbICHICH KBanupukauuu) (yTBEpXkaeH
[Tpukazom MunuctepctBa oopa3zoBanus u Hayku PD ot 30.07.2014 Ne 869)

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

/l//, 9 4 /"'
HavanpHuk otTaena acnupaHTypsl  K.X.H. 7 //W H.H. Tpodumona

1. Henu u 3a1a4u y4eOHOH TUCHHUILIMHBI

PaccmarpuBaemasi JUCHMIIIMHA OTHOCUTCS K OCHOBHBIM JAMCHUUIUIMHAM HpPU MOATOTOBKE
aCIMpPaHTOB, 0Oydarommxcs 1o npoduiao Puzndeckas XUMUSL.

Leabio u3ydyeHusi AUCHMILUIMHBI SBISETCA NpUOOpeTeHne (yHIAaMEHTAJIbHBIX 3HAHUH U
NPAaKTUYECKUX HABBIKOB, HEOOXOIMMBIX JJIsi MPOPECCHOHATIBHON HAayYHO-HUCCIIEA0BATENbCKOM,
MHHOBAallMOHHOW M 00pa30BaTeNbHOM  JEATEIbHOCTM B 00dacTH  (U3MYECKOM  XUMHH;
dbopMupoBanrue 0000mIAIONIEH TeopeTUdecKor Oa3bl s M3ydeHus (yHIaMEHTaIbHBIX OCHOB
(bU3M4ecKoil XMMHH U BO3MOXKHOCTH MX MCIIOJIb30BAaHMs HA IPAKTUKE.

3agauu:

e (opMupoBaHHE Yy 00yYaIOLUIMXCSl COBPEMEHHBIX MPEICTABICHUNA O (U3NUECKON XUMUH, €€ POJIU
Y 3HAYUMOCTH B COIOCTABJICHUHU C IPYTUMHU XUMUUECKUMH HayKaMU;

® OCBOECHME HAaBBIKOB TEOPETHUYECKOTO aHAJIN3a PE3yIbTaTOB IKCIEPUMEHTAIbHBIX MCCIIEI0BAaHUI
B 00J1acTu (PU3NYECKON XUMUU;

® OCBOEHHME METOIOB IUNIAHUPOBAHUS HIKCIIEPUMEHTA U 00pabOTKH COOCTBEHHBIX UCCIIEIOBaHUA;

e 0OyuyeHHE YMEHHUIO CUCTEMATH3UPOBATh U 0000IaTh pe3yabTaTbl COOCTBEHHBIX UCCIICOBAHUM B
COIIOCTABJIEHUH C U3BECTHBIMU JINTEPATYPHBIMU JaHHBIMU;

e 00y4yeHHE YMEHUIO HCII0JIb30BAaTh B pabOTe MpOrpaMMHO-aNMapaTHbIE CPEACTBA JUIsl U3yUEHUs
(U3UKO-XMMHUYECKUX MPOLIECCOB,;

e oOyueHHe YMEHHIO 0GOPMIISATh Pe3yJbTaThl COOCTBEHHBIX MCCIEIOBAHUN B BUAE MyOIMKaLU,
OTYETOB, JJOKJIAJIOB.

2. MecTto aucuumiinHel B ctpykrype OOII

2.1. Vuebnas gucunmumHa b1.B.OJl.1 «®u3nueckass XUMHUsD BXOTUT B BAPUATHBHYIO YaCTh
MEXIUCIUIUTMHAPHOTO npodeccroHansHoro Moxyis OOIL.

2.2. JlanHas mporpaMMa CTPOHMTCS Ha IMPEEMCTBEHHOCTH IPOTPAaMM B CHUCTEME BBICIIETO
oOpa3oBaHus M mpenHasHaueHa Juist acnupanToB MpUX CO PAH, nmpomenmmx oOydeHue mo
IporpaMMe MOJArOTOBKM MarucTpoOB, MPOCIYIIABIIUX COOTBETCTBYIOIIME KYpChl U MMes 10 HUM
HOJIOKHUTEIbHbIE OLEHKM. OHa OCHOBBIBAa€TCA Ha TIOJIOKEHHSX, OTPAKEHHBIX B YUEOHBIX
nporpaMMax yKka3aHHbIX ypoBHeH. [l ocBoeHus: AucuMminHbl «Dusnueckas XuMus» TpeOyroTcs
3HaHUS M yYMEHUS, NMPHOOpPETeHHBbIe OOYYaroIMMUCS B PE3yJibTaTe OCBOEHUS psAAa AUCLUIUINH
(pa3nenoB AUCHMILINH), TAKUX KaK:

—OCHOBBI KBaHTOBO-XMMHYECKOTO MOJEIUPOBAHUS CTPOCHMSI MOJIEKYJI M PEAKLMOHHOU
CIOCOOHOCTH BEIIECTBA,;

— OU3UKO-XUMUYECKHE METO/IbI UCCIIE0BAHUS CTPYKTYPBI BELLIECTB,;

—MexaHu3Mbl OpraHM4eCKUX peaKiuii;

—Teopernyeckue 0OCHOBBI OPraHUUECKON XUMUM;

—Opranuyeckast XuMus,

— X¥UMHsI 2JIEMEHTOOPTaHUYECKUX COEANHEHNI ;

—OCHOBBI CTEPEOXUMUH,

—CoBpeMeHHBIE  (PU3MKO-XMMUYECKME W AHAIWTUYECKHE  METOJbl  HCCIIEIOBAaHUS
OpraHMYECKUX BEIIECTB U PEaKIIH.

2.3. luciumnHa «Pu3ndeckas XUMUS» HEOOXoauMa NpU MOATOTOBKE K TOCYAapCTBEHHOU
WUTOTOBOM aTTECTAIUH.



3. TpeboBaHus K pe3yJibTaTaM OCBOEHMSI JUCHUNIMHBI

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

DJIEMEHTOB CIIEAYIOIMUX KommeTreHnuid B coorBercTBUU ¢ OOIl mo HampaBIeHHIO MOATOTOBKHU
04.06.01 Xumuveckue Hayku, poduins Ousndeckas XuMus:

>

Ynueepcanvnvie komnemenyuu:

CIOCOOHOCTh K KPUTHYECKOMY aHAU3y M OIEHKE COBPEMEHHBIX HAYYHBIX JIOCTHIKCHHI,
TeHEPUPOBAHUIO HOBBIX WJICH MPU PEIICHUN MCCIICIOBATEIILCKUX M MPAKTHYECKUX 33]1a9, B TOM
YKCIIC B MEKIUCIMILIHHAPHBIX 001acTax (YK-1);

CIOCOOHOCTh TPOCKTHPOBATh W OCYIIECTBIISATH KOMIUICKCHBIC HWCCIEJIOBAHMS, B TOM YHCIIEC
MEXIUCIUIUIMHAPHBIC, HA OCHOBE IEJIOCTHOIO CHCTEMHOTO HAYYHOI'O MHPOBO33PCHHS C
UCIIOIb30BaHUEM 3HaHUH B 001acTu ucropuu u punocodpuun Hayku (YK-2);

TOTOBHOCTh YYacTBOBaTh B pPabOTE POCCHMCKMX W MEXIYHAPOJHBIX HCCIIEIOBATEIbCKUX
KOJUIEKTHUBOB TI0 PEIICHUIO HAYYHBIX U HAy4HO-00pa3oBarebHbiX 3a1a4 (YK-3);

TOTOBHOCTH MCIIOJB30BaTh COBPEMEHHBIC METOJIbI M TEXHOJOTHMH HAYYHOW KOMMYHUKAIIMHM HA
rOCY/IapCTBEHHOM U MHOCTpaHHOM si3bikax (YK-4);

CIIOCOOHOCTh TUTAHMPOBATh W pemIaTh 3aJa4d  COOCTBEHHOTO TMPOGECCHOHATBHOTO U
muyrocTHOTrO passutus (YK-5)

Obwenpogeccuonanvnovle KOMnemeHyuu:

CIOCOOHOCTh CaMOCTOSITEIPHO OCYIICCTBIISITh HAYYHO-HCCIICIOBATEIBCKYIO JIEATEILHOCTh B
COOTBETCTBYIOIIECH MPO(HECCHOHATLHOW OO0JIACTH C HWCIOJIB30BAHUEM COBPEMEHHBIX METO/OB
UcciIeI0BaHus U HHPOPMAITHOHHO-KOMMYHUKAITMOHHBIX TexHomorui (OITK-1);

TOTOBHOCTh OPraHWU30BaTh PAabOTYy WCCIICOBATEILCKOIO KOJUIGKTHBA B OOJACTH XUMHUHM H
cmexHbIx Hayk (OITK-2);

TOTOBHOCTh K MPEMOAABATEILCKONH  JICATEIHHOCTH [0 OCHOBHBIM  00pa3oBaTEIbHBIM
nporpammam Bbiciiero oopazosanus (OITK-3).

Ilpogheccuonanvnvie Komnemenyuu:

yIIIyOJICHHOE 3HAHME TEOPETHYECKUX U METOAOJIOTMYECKHX OCHOB (DU3NYECKON XUMUH, YMCHUE
MPOBOAMTH aHAIM3 U OTOOp 3a7ad W MPOOJIeM, CAMOCTOSITEIIBHO CTaBUTH II€]Ib MCCIICTOBAHUS
HanOoJee akTyaIbHbIX MPooaeM pusnueckoit xumuu (ITK-1);

CIIOCOOHOCTh CTAaBHTh M PEIIaTh WHHOBAIMOHHBIC 3aJa4H, CBSI3aHHBIC C Pa3pabOTKOW HOBBIX
XUMHYECKUX TEXHOJOTHI, H3y4deHHEM CBOWMCTB BEIIECTB C HCIOIb30BAaHUEM TIyOOKHX
(GyHIaMEHTAIBHBIX U CIICIUATBHBIX 3HAHWM, aHAJTUTHYECCKUX METOJIOB M CIIOKHBIX MOJEICH B
YCIIOBUSIX HEOMPEAECNEeHHOCTH, yMEHHE paboTaTh C ammaparypoi, BBIIIOTHEHHOW Ha 0aze
MUKPOIIPOIIECCOPHON TEXHUKH W TIEPCOHAIBHBIX KOMITBIOTEPOB IS PEIICHUS MPAKTUICCKUX
3ama4 pusngeckoit xumun (ITK-2);

YMEHHE MPOBOJUTH AaHAJIU3, CAMOCTOSTEILHO CTaBUTh 3aady HCCIEAOBAaHUS HauOosee
aKTyaJIbHBIX MPOOJIeM, UMEIOIINUX 3HAYEHUE JJII XUMUYECKON OTpaciu, TPaMOTHO TUIaHUPOBATh
OKCIIEPUMEHT W OCYIIECTBISATh €r0 Ha IMPAKTHKE BIIaJIcHUE O0a30BBIMH IPEACTABICHUSMHU O
TEOPETUYECKHX OCHOBaX OPraHUYECKOM XHMMHUH, MEXaHHU3Max OpPTaHMYECKUX peakIuil,
CTEPCOXUMHHU, XUMHH JIEMECHTOOPTAaHUYECKUX U BBICOKOMOJICKYIISIpHBIX coeaunenuit (ITK-3);
YMEHHE MPUMEHSTH (PU3UKO-XUMUYECKHE METOIbI UCCIIEI0OBAHUS CTPYKTYPHI BEleCTBa, 3HAHUE
OCHOB KBaHTOBO-XMMHYECKOTO MOJICIIMPOBAHUS CTPOCHUS MOJIGKYJT ¥ PEaKIIMOHHOU
cniocobnoctH Berectsa (ITK-4).

[To oxkOHYaHUU U3YYEHUS AUCIHUILTUHBI ACTUPAHTHI JOKHBI OYIYT:

3namo:

COBpPEMEHHBIE JOCTHKEHUS HAYKU U TIEPeIOBbIE TEXHOJIIOTUH B 00JIACTH (PU3UIECKON XHUMHH;
COBPEMEHHBIE  METOJABl  WCCIICJIOBAHMS, HCIOJIb3yeMble MpU  (HU3HKO-XUMUYECKUX
HCCIICIOBAHUSX

TEOPETUYECKUE MPEACTABICHUS! XUMHUHU, B TOM YUCJIE O CTPOCHUU U MEXaHU3MOB XMMUYECKHUX
peaxkLuii;

BayKHEHNIIIIEe METOIHI KBAHTOBOUW XUMHH



e (¢yHIaMECHTAIbHBIC

OCHOBBI U METOBI AU3aiiHa U

CHHTE3a XUMHUYCCKUX

MaTC€pHraJioB, B TOM YUCJIC U C 3apaHEC 3aJaHHBIMU CBOﬁCTBaMH;

®  METOJIBI
COCTUHEHUN.
Ymemes:

COETMHEHUH U

UCCIICZIOBAHUSL CTPYKTYPHl M (DYHKIIMOHAJIBHO BaXKHBIX CBOWMCTB XMMHYECKUX

®  OLICHUBATH MEPCIEKTUBHBIC HATPABJICHUS PA3BUTHUA (PU3UUECKOM XUMHU C YYETOM MHUPOBOTO

OIIBITA;

L4 AHAJIM3UPOBATE B3aWMOCBA3b MCKIAY COCTAaBOM, CTPOCHHEM U CBOMCTBaMH COCHHHeHHﬁ, B
TOM YHUCJIE, HAHOCTPYKTYPHUPOBAHHBIX MAaTEPHAJIOB;
L4 IMPUMCHATH COBPEMCHHBIC MCTOABI U CPCACTBA UCCIICAOBAHNA IJId PCUICHUA KOHKPETHBIX 3a/1a4q

(bU3HYECKON XUMUH,

L4 IIPOrHO3UPOBATh U  HUCIIOJIB30BaTh PCAKIIMOHHYIO

Pa3INMYHBIX arp€raTHbIX COCTOAHUAX U SKCTPEMAJIbHBIX YCIIOBUAX.

Hmemo onvim:

® IJIAaHUPOBAHUS MPOIECCOB PEIICHUs 3a1a9 (PU3NIECKON XUMHUH;
e  aHaNM3UPOBAaTh BO3MOXKHOCTH CO3JaHHS HOBBIX TEXHOJOTMHA Ha 0a3e TMPOBEIACHHBIX

HUCCIEeI0BaHNH,
e  paboThHI
IIPOIIECCOB.

CIIOCOOHOCTh  XHMHUYECKHX BC€IICCTB B

C MporpaMMHO-alIiapaTHbIMH CpCACTBAMU IJId HU3YUCHUSA (1)I/ISI/IKO'XI/IMI/I‘ICCKI/IX

4. CTpyKTYpa M cojiep:KaHue y4eOHOH JUCHMILIMHBI

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI COCTABISAET 6 3a4eTHBIX equHuIl (216 yacos).

4.1. CTpyKTypa AUCHUIIMHBI

Ne | HammenoBanune O6bem yuebHoM paboThl, U Bun
JUCUHUTIIIUHBI UTOTOBOI'O
Bcero Bcero N3 aynuTopHbIX CaMocT. KOHTPOJIA
aynutopH. | Jlekn | Jla6 | IIpakr | KCP pabora
1 | ®usuyeckas
XUMHUS 216 90 45 - 45 36 90 DK3aMeH
4.2. Conep:xaHue TUCHMILINHBI
4.2.1. Pa3znennl TUCHUILINHLI U BUABI 3aHATHI
No HaumenoBanue Buer yue6HOI paboThI U TPYIOEMKOCTb, 4 DOopMBI TEKYILIETO
pa3aenoB U TEM Bcero | Jleku. | JIa6 | Ilpakt | CP | KCP KOHTPOJIS
YCIIEBAEMOCTHU
Pa3nen 1. CtpoeHnue BenecTsa
1 KBaHTOBO-XNMHYeCKUI 9 2 i 5 3 5 Y CTHBIN TPYNIIOBOM
pacyeT MOJIEKYJ onpoc
5 OneHka peakIMOHHOM 9 2 i 5 3 5 Y CTHBIN TPYNIIOBOU
CIIOCOOHOCTH MOJIEKYJT OTpocC
OneHka
3 | TePMOIMHAMHUYECKHX 9 2 ) 5 3 5 Y CTHBIN TPYNIIOBOM
rapaMeTpPOB XUMHYECKUX onpoc
peakuui
Pa3zpnen 2. TepMoaMHAMHKA M KMHETHKA MIPOLECCOB COPOLIUM
¥ paBHeHNA VY CTHBIN TPyNIOBOM
4 | MOHOMOJIEKYJISIPHOM 14 3 - 3 6 2
0Ipoc
agcopOIuu




VYpaBnenue bpynayspa —
Owmera — Temnepa (BOT) ansa
MOJMMOJIEKYIIPHOM

Y CTHBIN rpynnoBoi

5 14 3 3 6 2 OTIPOC, PEIICHUE
aacop6iuu. OnpeneneHue sazay
TIJIOIAIA TTOBEPXHOCTH
azcopOeHTa.

CopOuus Ha MOPUCTHIX YcrHbI TOBOH

6 ot p 14 3 3 6 2 Py
copOeHTax. OTpoc
Kuneruka copOuun.

VYpasHenue Porunckoro- . o
Y CTHBIN TPYNIIOBOM
3enpa0oBUYA. YpaBHEHUA IS

7 14 3 3 6 2 OTIpOC, pelIeHne
CKOpOCTH aJcoOpOIIuu U saau
necopbruu banxema—bapra,

Kgana.
Pasznea 3. Teopusi pacTBopoB
[TapumnanbHbIE MOJIBHBIE
BEJIMYUHBI. METOIbI . .
onpeeeHus apIuaTbHBIX Y CTHBIA rpyMIOBOJ

8 15 3 3 7 2 OIIPOC, PEIICHUE

MOJISIPHBIX BEJTUYHH
3a1a4
TepmoaguHaMUUYeCKHe TUITHI
pacTBOPOB
OYHKIUA CMEIIECHUS JIJIs
YceTHBIN TIOBOU
9 | pa3nMuHBIX TUIIOB 15 3 3 7 2 Py
ompoc
pacTBOPOB
YpaBHEHHUSI, ONTUCHIBAIOIINE
TEPMOJIUHAMUYECKHUE VYcTHBIN TpynnoBoit

10 | pynkuuu cMereHus 15 3 3 7 2 OTpOC, pelIeHne
KOMITOHEHTOB B paMKax 3a1a4
pa3IMYHBIX MOJCIICH

Pasznen 4. ®a3oBble paBHOBeCHS
das3oBLIe TUarpaMMEl YcTHBIN TIOBOU

11 Amarp 14 3 3 6 2 pyH
OMHAPHBIX CHCTEM. onpoc
Orenka ¢a3oBoro cocrana . .

VYcTHBIN TpynnoBoi

12 | HaHOCTPYKTYPHUPOBAHHBIX 14 3 3 6 2 ollboc

OMHAPHBIX CIUIABOB p
Pa3nen 5. Knnernka XuMM4YeCKHX peakIuii
dopmanbHag KHHETUKA YcTHEBIN TIOBOU

13 | O . 10 2 2 4 2 pyH

XUMHUYECKUX PeaKuil onpoc
VY CTHBIN TPyNIIOBOM
Kunetnka nu 3HOHHBIX

14 oy 10 2 2 4 2 OIpoc, peleHne

MPOIIECCOB
3a1a4
Kunernka He0OpaTHMBIX Y CcTHBIN I'PYIIIOBOM

15 p 10 2 2 4 2 pym
AJIEKTPOJIHBIX MPOIECCOB Ompoc
Kpurepun ooparumoctu Y CcTHBIN I'PYIIIOBOM

16 | “PHTCEPHH OOp 10 2 2 4 2 pyT
AJIEKTPOJIHBIX MPOIECCOB OTpocC
Kunetnka kaTalIuTHUECKUX Y

17 | mporteccos. 10 2 2 4 2 Pyl

N ompoc
DepMEeHTaTUBHBIN KaTalu3.
OCHOBHEBIE IPOMBIIIIIEHHEIE Y CTHBIN I'PYIIIOBOM

18 P 10 2 2 4 2 Pyl
KaTAIUTUYECKHE MPOIECCHI onpoc

Bcero uyacos: 216 45 45 90 36




4.2.2 Conep:xkanue pa3aesioB U TeM JUCHUTITHHBI

Paznen 1. Ctpoenue BemecTBa

OO0mue mNpUHIOUNBI KBAaHTOBO-MEXAHMYECKOTO  OMHCAHMUS ~ MOJEKYJSPHBIX  CHCTEM.
Crannonapuoe ypaBuenue llpéaunrepa s cBoO0OIHOM MOJEKYIbl. MeTOIbI peleHUs] ypaBHEHHUS
[lpenunrepa. AnuabaTuveckoe npudImkeHue. Boioop BOIHOBOW (DYHKITMU MOJICKYJIbl. MeTObI
MO JIKAO u BC. Ilpunuun Ilaymu. Teopema o cpenneil sneprun. CekyisipHble YpaBHEHMS.
Bapuanuonnas teopema. Pacuer Mmosnekyiibl Bogopoa metojioM MO JIKAO.

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

OcHOBHBIE TPUOJMIKEHUS TIPU pacueTe OpraHUIECKUX MOJIeKys MmeTogoM MOX.

Pacuer monekyn stuinena, OyramueHa u OeH3ona merogom MOX. OmnwmcaHue CBONCTB
MOJIEKYJI U PEaKIIMOHHOM CIIOCOOHOCTH MO JaHHBIM pacueTa. MHIeKChl peaklIuOHHON CIIOCOOHOCTH.

WuTepniperanysi CTPOEHHUsI MOJIEKYJ Ha OCHOBE OpPOMTAIBHBIX MOJENEH U HCCIEIO0BaHUS
pacrpeziesieHus AIEeKTPOHHON TUIOTHOCTH. JIoKann30BaHHbBIE MOJIEKYISIPHbIE OPOUTAIIH.

IIpencraBnenus o 3apsjax Ha aTromMax B MOJIEKyJe M nopsnkax csased. Koppemsauuun
JIECKPUIITOPOB 3JIEKTPOHHOT'O CTPOEHUS U CBOMCTB MOJIEKYIL.

Pa3nes 2. TepmoanHaMuKa ¥ KMHETHKA MIPOLECCOB COPOLIUH

Ancopbent, ancopbar. Buasl ancop6muu. CTpykTypa TOBEPXHOCTH U TOPHUCTOCTh
ajcopOenTa. Jlokanu3oBaHHas W JAEJIOKAJIM30BaHHAs ancopOums. M30TepMbl MOHOMOJICKYIISIPHOM
cOpOIMH MpPH HU3KMX M BBICOKMX KOHIIEHTpalusx copOtuBa. YpaBHeHnue ['enpu u Jlenrmropa.
OnpeneneHue NOCTOSHHBIX B 3THUX YpaBHEHMsX. J[MHaMUYeckuil XapakTep aacopOLHUOHHOIO
paBHOBECHS.

AncopOuust U3 pacTBOPOB.

VYpasuenue bpynayspa — Omera — Temnepa (BOT) mis monmumonexkynspHoi aacopOuuu.
Onpenenenue miIomaay MOBEPXHOCTH ajicopOeHTa. TepMonHaMuKa NOIUMOJIEKYIIpHONH copOLun
HAa OCHOBE CTaTHCTMYECKON TepMmoauHamuKku. OmpeneneHUEe YHUCla CIOEB MOIUMOJICKYISIPHON
CcoOpOIIHH.

AncopOmust Ha opucThIX copbenTax. Teopus odvemHoro 3amonHeHuss Mukpornop (TO3M).
Onpenenenne pasmepoB mop. M3orepmbl copOluM Ha TMOPHUCTHIX copOeHTax. YpaBHEHUE
Jyoununa-Panymkesuu. OmnpeneneHne TOCTOSHHBIX O3TOro ypaBHeHHus. OlleHKa CTENeHH
3aIOJIHEHHUS T10P.

Kuneruka copOuuu. CkopocTs agcopoumuu u necop6buuu B Mojaenu JIaurmtopa. CKopocTb
MHOTOLIEHTPOBOM azacopOiuu. YpaBHeHHe PoruHckoro-3enpioBuya. YpaBHEHMs A CKOPOCTH
azcop6muu u aecopommu banxema—bapra, KBana.

CopOus Ha aKTHBUPOBAHHBIX Yrisax. OOmIas XapaKTepUCTHKA YTIEPOJHBIX COPOEHTOB.
MexaHu3M COpOIMHM MOJIEKYJI MU HOHOB 3JEKTpoJUTOB. COpOIUs OpraHMYeCKUX BEIIECTB Ha
AKTUBUPOBAHHBIX YTJISX.

3aBUCUMOCTH a1cOpPOLIMU OT TeMIlepaTypbl. MeTobl pacueTa S3HEpruM aKTUBAILUHU a1cOpOLIUU
U 1eCOpOIuu.

Hcnonp3oBanue copOLuu Ui pa3/ieleHHsl 1 KOHIIECHTPUPOBAHUS B TEXHOJIOTHUYECKUX CXEMax
IIPOLIECCOB.

Pasnen 3. Teopusi pactTBopoB
[TapimanbHble MOJISIpHBIE BENWYUHBI. MeTonbl omnpeneneHuss NapUUalbHBIX MOJISIPHBIX
BCIIMYUH TepMOI[I/IHaMI/I‘-ICCKI/Ie TUIIBI PaCTBOPOB. chHKIII/ISI CMCIICHHUA JI1 WUACAJIBHBIX U
HEUJCaTbHBIX pPacTBOPOB. llpenenbHO pa3baBleHHBIE PACTBOPHI, aTepMalbHBIE U PETrYISPHBIE
pacTBOpBI, UX CBOWCTBA. Pacuer QyHKIMN CMENICHHs MO Pa3IUYHBIM MOJEISIM: MOJEIb MapHOTO
B3aUMOJICUCTBUS, MOJIETb «OKPY)KEHHOTO aToMa», KBaHTOBO-XUMHUYeckue wmojaenu. CBs3b
TEPMOJMHAMHYECKUX (YHKIMI ¢ paBHOBECHBIM MOTEHIIMATIOM OMHAPHOTO CIUIaBa.

Pa3nea 4. ®a3oBbie paBHOBecHs
[Tonsitus kommoneHTta, ¢a3a, creneHb cBoOonbl. [IpaBunmo Qa3 I'mb6ca. Ilpasmma
KypnakoBa. Mertonbl onucanusi (a3oBbix auarpamMm. Pa3zoBble IuUarpaMMbl JABYXKOMIIOHEHTHBIE
cMecei. JII/IanaMMBI C TBEpAbIMHU pacTBOpaMHW M C XUMHYCCKUMH COCIAWHCHUAMMU. OHeHKa
($a30BOro cocTaBa HAHOCTPYKTYPHUPOBAHHBIX OMHAPHBIX CIUIABOB 10 IAHHBIM 3JIEKTPOXUMHUYECKOTO
aHaym3a.



Pasznes 5. Kunernka XuMu4eCKUX peakmuu

OcHOBHOI TOCTyaT XUMUYEeCKOH KuHeTuku. @opmManbHas kuHeTuka. CriocoObl onpeaeaeHus
CKOPOCTH peakuuud MeToJoM (opmanbHOll KuHeTHKU. Kunermueckue kpuble. Kunetnueckue
ypaBHeHus. KOHCTaHTa CKOPOCTH U MOPSAOK peakiuu. Peakiiyy nepeMeHHoro nopsijaKa.

Kunernka muddy3noHHO-KOHTPOIUPYEMBIX XUMHUUECKUX peakiuid. 3akoHbl Puka. Pemenue
TG Py3MOHHBIX 3a1a4 MeTogamMHu (GopMaibHONM KHHETHKH M Meronom Jlammacca. CkopocTh u
CTaJIuU ANEKTPOAHOro mporecca. YpasHenue Jlesuua. [longpuzanus snekrponos. [lonsporpadus.
Tok oOMeHa W mepeHanpspKeHre. 3aBUCUMOCTh CKOPOCTH CTaIMU paspsiaa OT CTPOCHHS JTBOMHOTO
ciosi. YpaBHEHUs AJis peenbHoro ud G y3noHHbIN TOKA B BOJIBTAMIIEPOMETPHH.

Kunernka HeoOpaTHUMBIX SJIEKTPOJHBIX MpoleccoB. ['ereporeHHass KOHCTaHTa CKOPOCTH.
BrusiHue pa3nuyHbBIX (PAKTOPOB HA TOK W TMOTEHIMAI HEOOPATHMOTO 3JIEKTPOJHOTO IMpoIiecca.
Kputepun o00paTUMOCTH  3JEKTPOJHOrO mpoliecca. Vcrmonb3oBaHHE — 3IEKTPOXUMUYECKHX
MIPOLIECCOB B TEXHOJIOTUU U aHAJIM3E.

KuneTnka KaTtaauTU4YeCKHUX MpOLEeccCOoB. ['OMOreHHBI M rereporeHHbld Katanui3. Pemenue
KMHETUYECKUX 3a/1ad KATAIMTUYECKUX MPOIEeccoB. Poib copOIuu B TEeTEPOTCHHOM KaTallu3e.
Brei6op 1 ocHOBHBIE CBOIicTBa KaTaiu3atopoB. MonuduuupoBanue karaan3zaTopoB. TexHosorus
MIPUTOTOBJICHUS KaTaJIM3aTOPOB M MCCIIEIOBAaHUE UX CBOMCTB. CeleKTUBHOCTD KaTaIn3aTopa.

OcHOBHBIE TPOMBINUICHHBIE KaTalUTUYecKue mporecchl. Ponb muddy3un B KUHETHKE
reTepOreHHbIX peakuuii. KnHeTHKa rereporeHHbIX KaTaTuTUYECKUX peakuuid. Pa3nnynbie pexumbl
MPOTEKaHUs peaKkuuil (KUHETHYeCcKas W BHEIHAS KUHeTHYecKas o0iacTv, o0jacTu BHEIIHEH u
BHyTpeHHelH nuddy3un).

Peaknuu B pacTBOpax, BIMSHUE PACTBOPUTENS M 3apsja pearupyromux yactul. KieTtouHblil
ad ekt u compBaranys. DepMEHTATUBHBIN KaTaJIN3.

Tembl peienus 3a1a4

1. KBanTOBO-XxMMHUECKUN pacueT MosieKys MmeTogoM MO Xrokkens.

2. Onpenenenue noepxHocTu copoenra merogom bOT.

3. Copbuust Ha OPUCTBIX copOeHTax. OnpeneneHne MOCTOSHHBIX B ypaBHeHHH JlyOMHHMHA-
Panymkesunu.

4. PacueTsl 1O OIIGHKH cocTaBa ()a3 HAaHOCTPYKTYPHBIX SJICKTPOIUTHUYECKHX OCAIKOB II0
OIBITHBIM JaHHBIM.

5. 3akoHsbl nudPy3nonHON kMHETUKU. Pacuer koapdunmenToB nudpdy3un HOHOB.

6. Kunetnka HeoOpaTHUMBIX 3JIEKTPOAHBIX MPOLEecCOB. PacueT KMHETHYECKUX MapaMeTpoB.

5. O6pa3oBare/ibHbIE TEXHOJIOTHU

TexHomnorust mporecca o0yd4eHust Mo JUcUMIUIMHE «DHU3udeckas XUMUs BKIOYaeT B cels
CIIeAyIoNHe 00pa30BaTeIbHbIC MEPOTIPHSITHS:

a) ayTUTOPHBIE 3aHATHUSA (JEKIIMOHHO-CEMUHAapcKas (hopma 00ydeHus);

0) camocTrosiTenbHas paboTa CTY/IEHTOB;

B) KOHTPOJIbBHBIE MEPOTIPUATHS B IIpoliecce 0OYUEHHUs U 110 €r0 OKOHYAHUIO;

T) IPOMEXKYTOYHYIO M UTOTOBYIO arTecTaluio (1o pasnuenam B popme 3auéta).

B yuebHOM mporecce HUCHONB3YIOTCS KaK aKTUBHbIE, TaK W HWHTEPAKTHBHbBIE (POPMBI
NIPOBE/ICHUS 3aHATUN: IUCKYCCHUsI, METOJT TIONCKA OBICTPBIX PEIICHHH B TPYIIE, MO3TOBOM IITYpM.

AyIUTOpHBIE 3aHATHS MPOBOJAATCS B HMHTEPAKTUBHOM (opMe ¢  HCIOJIB30BaHHEM
MYJIbTUMEIMHHOT0 obecnieueHus (HOyTOyK, MPOEKTOP) U TEXHOJIOTUU MPOOIEeMHOr0 00yUeHHs.

[Tpe3eHTanmy MO3BOJSIFOT KaYeCTBEHHO MIUTFOCTPHPOBATH MPAKTUYECKHE 3aHATHS CXEMaMH,
dopmymnamu, ueprexxamu, pucyHKamu. Kpome TOro, mpe3eHTaluuu TO3BOJISIOT — YETKO
CTPYKTYPUPOBATh MaTepHal 3aHATHSI.

DJeKTpOHHAs Mpe3eHTalusl MO3BOJsIET 0TOOPa3UTh MPOIECCHl B JAMHAMHUKE, YTO MO3BOJISET
YIYYIIATH BOCIIPUATHE MaTepraa.

6. YueOHO-MeTOAMYeCKOe o0ecTieueHe CAaMOCTONATE/ILHOH padoThl ACIUPAHTOB

Bunbr camocTosTensHON paboTHI:



B JIOMAIlIHUX YCJIOBUSAX, B YUTAJIBHOM 3ajie OMOIMOTEKH, Ha KOMIIBIOTEpPAX C JOCTYIIOM K
0azaM JaHHBIX W pecypcam HMHTepHeT, B mabopaTopusx ¢ JOCTYIIOM K JIabOpaTOpHOMY
000pyI0BaHUIO U TpHOOpaMm.

CamocTtosaTenbHas paboTa MOAKPEIUIeTCs y4eOHO-METOIUYECKMM U HH(GOPMAIMOHHBIM
obOecrieueHreM, BKIIIOYAIONINM YUYCOHHKH, YIeOHO-METOJAMYECKUE TMOCOOUS, KOHCIEKTHI JICKIIHA,
yueOHOe U HayyHOe IIporpaMMHOe obecrieueHue, pecypcesl HTepHeT.

CamocTtosTenpbHas paboTa OpraHu3oBaHa B COOTBETCTBHE C TEXHOJIOTHEH MPOOIEMHOTO
o0ydeHus U Ipeamnoaraer cieayouue GopMbl aKTUBHOCTH:

® CcaMOCTOsTelIbHAs MPOpadOTKa y4eOHO-TIPOOIIEMHBIX 3aj1ad, BBIOJIHAEMAs C MPHUBICYCHHEM
OCHOBHOMW M JIOTIOJIHUTEIBbHOM JINTEPATYpHI,

® [OMCK HAay4YHO-TEXHUYECKOW HH(GOpPMAalMU B OTKPBITBIX HCTOYHUKAX C LENbI0 aHalu3a U
BBISIBJICHHSI KJIFOUEBBIX OCOOCHHOCTEH.
OCHOBHBIE aCTEKThI TPUMEHSIEMON TEXHOJIOTUH IPOOIEMHOTO O0YUYCHHUS:

® [IOCTaHOBKAa MPOOJIEMHBIX 3a/lad OTBEYAeT LIENSM OCBOCHHUS IUCHMILTUHBI «Du3nyeckas

XUMUS» U GOPMUPYET HEOOXOAUMbIE KOMIIETESHIINUN;

e pemiacMbie MPOOJIEMHBIE 337]a4d CTUMYIUPYIOT MO3HABATEIBHYIO JCSITEILHOCTh U HAYyYHO-

HCCJIEIOBATENLCKYIO aKTUBHOCTH aCIIUPAHTOB.

[IpoBepka MPHOOPETEHHBIX 3HAHWW, HABBIKOB M YMEHHI OCYILIECTBISIETCS MOCPEICTBOM
OTYETOB AaCHPAHTOB Ha HAYYHBIX CEMHUHApaXx U WHAWNBUAYAIBHBIM OOCYXICHHEM C
PYKOBOIUTEIEM.

1. OneHo4Hble Cpeacrea AJid TEKYIIEro KOHTPOJIA yCII€eBaeMOCTH, l'lpOMe)KyTO'lHOﬁ
aTrreCcTanMu 1Mo uToraM oCBOCHUSA JUCHUIIJIMHBI

Llenp KOHTpONS - TMOJNydYeHHEe HHGOpPMAlUU O pe3ylbTaTaX OOYy4YEeHHS U CTEHeHH HUX

COOTBETCTBUS pe3yjbTaTaM 00YUEeHHUS.
7.1. Tekyuuii KOHTPOJIb

Texymuii KOHTPOJIb YCIEBAaeMOCTH, T.€. IPOBEpPKa YCBOEHHUS Yy4eOHOro Marepuana,
PETYJISIPHO OCYIIECTBJsIEMass Ha MPOTSKEHUM ceMmecTpa. TeKylMil KOHTPOJIb 3HAHWUW y4alluxcs
OpraHM30BaH KaK yCTHBIN rpynmnoBoit ompoc (YI'O).

Tekymias camocTosiTenbHasi padoTa acnupaHTa HalpaBlieHAa Ha yriayOJleHHe U 3aKperieHue
3HAaHUM, U Pa3BUTUE NIPAKTUUECKUX YMEHHUM aClIMPAHTA.

7.2. IIpomMesKyTOYHAS aTTeCTAlMS
[IpoMexyTOUHasE aTTeCTalusl OCYIIECTBISECTCS B KOHIE CEMECTPa U 3aBEPINACT U3YYCHHE
JUCHUITIINHBI «Duzngeckas XUMHUI. (DopMa aTTecTallum — 3a4€CT.

Cnncok BONPOCOB /1Jisl IPOBeIeHUs] TEKYIIEro KOHTPOJIS M YCTHOTO ONPoca 00y4aronmumxcsi:

OO01mure TpUHIUITBI 00pa30BaHUsl XUMUUYECKUX CBSI3EH.

OcHOBHbIE TPUOIMKEHUS TIPU PEIIEHNN KBAHTOBO-XUMHUYECKHUX 3a/1a4

MeTo/161 BEIOOpA BOTHOBOM (DYHKIIMH MOJIEKYJIbI

Merons! pemenus ypasHenus llpeaunrepa

OcHoBHBIE TPUOTIKEHUS TPU pacueTe Mosiekyn MmetogoM MO-Xtokens.

DJIeMEHTBI CHMMETPUHU MOJIEKYJT

Pacuer monexyn oprannyeckux Beuiects merogom MOX.

Urto Takoe 7 - ANEKTPOHHAs MJIOTHOCTHh HA aTOMaX, MHJEKC CBOOOIHOM BaJ€HTHOCTH, OPSAIOK

CBSI3U MEXIy aromamu?

9. Moxet 1 OBITh MTOPSJIOK CBS3H MEXTy aTOMaMH JIPOOHOM BETHIMHOMN?

10. CdopmynupyiiTe OCHOBHBIE TTOJIOKEHUS TEOPUH JIPHTMIOpA.

11. Kaxkoit m30TepMOii OIMMCHIBACTCSI MHOTOIIEHTPOBAS aJcOPOIIHS Ha OJTHOPOIHBIX TTOBEPXHOCTAX ?

12. Kax mpoBepHUTh COOTBETCTBHE OIBITHBIX JAHHBIX TAHHOW U30TEpME COPOIUuU?

13. Pacckaxxure, Kak MOXHO OINPEACIUTh TOBEPXHOCTh TBEPABIX TEJI HA OCHOBAHHH
ancopOLUMOHHBIX NaHHBIX (MeTon JIaurmiopa, BOT, I'apkunca u FOpa).

14. Kakwue cymiecTByl0T 0COOCHHOCTH aJCOPOITMHU BEIIECTB B MUKPOIIOpax?

Nk~ wdE



15. Kak npoBoauTcs onpeeneHne pa3mMepoB Mmop 1no ypaBHeHuto. Jlyonanna — PagymkeBuy?

16. Pacckaxxute, Kakue CYLIECTBYIOT OCOOCHHOCTH H3yU€HHs] KMHETUKU TPH MHOTOIICHTPOBOU
coporun?

17. Chopmynupyiite KuHETHYECKHIA 3aKOH baHxema.

18. Pacckaxute, kakue ObIBal0 TEPMOJUHAMHYECKHUE TUITBI PACTBOPOB.

19. DHTanenus v SHTPOIUS CMEIICHUSI HAa OCHOBE MOJIEIH MMapHOT0 B3aUMOJICHCTBUSI.

20. DHTaNBNUA U SHTPOINHUS CMEIICHUS Ha OCHOBE MOJIEIH OKPYKEHHOTO aToMa

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

22. TloctynaThbl, HO3BOJISAIONIUE OMUCKHIBATH (Pa30BbIe pABHOBECHS C IOMOILBIO (PA30BBIX AUATPAMM.

23. PaccMoTpuTe HECKOJIBKO MPUMEPOB (a30BbIX AUATPAMM C TBEPJBIMHU PACTBOPAMHU.

24. Kak cBszana oHeprus [uOb6ca ¢  paBHOBECHBIM  IOTCHLIHAIOM  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHON CUCTEMBI?

25. Kakwue napameTpsl KHHETHYECKOTO IIPOIIECcCa OMUCHIBAIOTCS METOJ0M (hOpMalIbHOW KHHETHKH?

26. Kunernueckue napamerps! Au¢(Hy3nOHHO-KOHTPOIUPYEMBIX XUMHUECKUX PEaKLUH.

27. Kak MoxxHO paccunutath KodpuiueHT nupdy3nu nona B pacreope?

28. I'mapoanHaMuyecKue KpUTEPUU 0OPaTUMOCTHU AJIEKTPOIHBIX MTPOIIECCOB.

29. T'omorennsle karanu3zatopsl. [IpuBeanTe mpumMepsl.

30. ®depmMeHTATUBHBIN KaTallu3 U €r0 0COOCHHOCTH.

31. IlpuBenuTe MpUMEpHl H3BECTHBIX KATATUTHYECKHUX IPOIIECCOB.

7.3. UTorosasi arrecranus

®dopma arTecTaluu — KaHIUJaTCKUM 9K3aMEH B YCTHOM opMme.

OK3aMEHAIMOHHBIA OMUJIET COCTOUT M3 TPeX TEOPETUUYECKUX BOIIPOCOB, TEMAaTHKa KOTOPBIX
IpeJICTaBIeHA B IPOrpaMMe KaHIUAATCKOro SK3aMeHa.

Kanauaatckuil K3aMeH IPOBOAUTCS B NPUCYTCTBUU HE MEHEE 2 YJIEHOB 3K3aMEHAI[MOHHON
KOMHUCCHH U3 COCTaBa, yTBepxkaeHHoro npukazom no MpNX CO PAH, B ycTHOM Wi NMCbMEHHOM
BUJIC C MOCJIEAYIOUIMM YCTHBIM COOECEeIOBaHHEM IO BOIIPOCAM, YKa3aHHBIM B HK3aMEHAIlMOHHOM
owiere. Ha moAroroBky oTBETOB B MMCbMEHHOM BUJE OTBOAUTCS | akaJeMu4ecKuii yac.

Oo0pa3ubl OM1eTOB
Duznveckass XuMHs

buner 1

1. OcHOBHBIE TOJIOKEHUS KJIACCHUYECKON TEOpUU XUMHYECKOro crpoeHus. CTpyKTypHas
dbopmyna u rpad monekynbl. M3zomepusi. Kondopmaruu momnekyn. CBsi3b CTPOEHUS U CBOMCTB
MOJIEKYII.

2. OcCHOBHBIE IIOHSATUA TEPMOANHAMHKHU N30JIMPOBAHHBIC n OTKPLITBIC CHUCTEMBI,
paBHOBECHBIE M HEPAaBHOBECHBIE CHUCTEMBI, TEPMOAMHAMHUYECKHE TMEPEeMEHHBbIe, TeMIeparypa,
HHTCHCHUBHBIC N DKCTCHCHUBHBIC IICPCMCHHEIC. VpaBHeHm{ COCTOAHUS.

3. [IpocTeie U CIOXKHBIE PEaKIIUU, MOJIEKYISIPHOCTh U CKOPOCTh MPOCTOM peakiuu. OCHOBHOM
ocTyjiaar XUMH4ecko knHeThKu. CIiocoObl OmnpeaACIICHHUA CKOPOCTH PCaKIHHU. Kunernueckue
kpuBble. Kunernueckue ypaBHeHusa. KoHcTaHTa CKOpOCTM M TOPSIOK peakiuu. Peakuuu
MIEPEMEHHOTO TIOPSIKA.

buner 2

1. O6mwme TPUHIUIIEI KBAaHTOBO-MEXAHUYECKOTO OMHUCAHUS MOJEKYISPHBIX  CHCTEM.
CranuonapHoe ypaBuenue Illpeamnrepa s cBOOOJHONW  MoONeKyJdbl. AnmabaTudeckoe
npuOIKeHne. JIeKTPOHHOE BOJIHOBOE YpaBHEHUE.

2. IlepBblit 3aKOH TepMOAMHAMUKH. TemoTa, paboTa, BHYTPEHHSsS DHEPTrHs, SHTAIBIHS,
TEIUIOEMKOCTh. 3akoH ['ecca. CTaHOapTHBIE COCTOSIHUS W CTaHAApPTHBIE TEIUIOTHl XWMHYECKHUX
peakiuii. 3aBUCUMOCTh TEIUTOBOTO 3 dekTa peakiuu oT remmneparypsl. Dopmymna Kupxroda.

3. [IpyHIMIT HE3aBUCHUMOCTH DJIEMEHTApHBIX cTaauii. KuHeTwueckwe ypaBHEHHS JUIS
00paTHMBIX, TapaJIENbHBIX U MOCIEI0BATEbHBIX PEAKIIHIA.

buner 3



1. Konebanuss momekyn. HopmanpHble KoyieOaHMs, aMIUTATYABl W YacTOTHI KOJICOAHWIA,
Y4aCcTOThl OCHOBHBIX KoOJieOaTesbHBIX nepexonoB. Konebanus ¢ Oonpinoil ammiautynoil. Bpamenue
MoJieKyIl. Pa3nuyHble TUIBI MOJIEKYJIIPHBIX BOJTYKOB. BpamatenbHble ypOBHU SHEPTHH.

2. BTOpoii 3aK0H TepMOAMHAMUKU. DHTPOMHUS U €€ U3MEHEHHUsSI B 00paTUMBIX 1 HEOOPATUMBIX
nponeccax. Teopema Kapno — Knaysuyca.

3. Llennbie peakuuu. KinHeTnka Hepa3BEeTBICHHBIX U PA3BETBICHHBIX ICTTHBIX PEaKIU.

buner 4

1. DnexTpoHHOE CTpOeHHE ATOMOB U MOJIeKY. OJJHOIEKTPOHHOE NPUOIMKEHUE. ATOMHBIE U
MOJICKYJISIpHBIE OpOuTaNu. DIEKTPOHHbIE KOHGHUrypamuu M TepMbl aTomoB. lIpaBuno XyHpa.
OJeKTpOHHAas IIOTHOCTh. Pacnpenenenue 31eKTPOHHON INIOTHOCTH B IByXaTOMHBIX MOJIEKYJIaX.

2. dynnameHnTtanbHble ypaBHeHHs [ u60ca. Xapakrepuctuueckue ¢pynkuuu. IHeprus ['u66ca,
sHeprusg ['enbmronbia.  YpaBHeHMs MakcBeuia.  YCIIOBUSL  paBHOBECUSI U KPUTEpUHU
CaMOIIPOM3BOJILHOTO TPOTEKaHUsl TpoleccoB. YpaBHeHue [uOb6ca — [enpmrombma. PabGora u
TEIUIOTa XMMUYECKOT0 Mpolecca. XMMUYECKHE TOTEHIHAIBL.

3. 3aBUCUMOCTh CKOPOCTH pPEAaKIHMU OT TEMIEpaTypbl. YpaBHEHHE AppeHuyca. DHeprus
aKTUBAILMU U CIIOCOOBI €€ OIpeIeIeHus.

buier 5

1. MuTepriperanusi cTpOCHHUsST MOJIEKYJ Ha OCHOBE OpOMTAJIbHBIX MOJENEH M HCCIIEIO0BaHMS
pacnpenesenns  AJIEKTPOHHOW  IUIOTHOCTU. JIOKanuM3oBaHHBIE  MOJIEKYJSIpHBIE  OpOMTaNH.
['ubpuauzanms.

2. XUMHUYEeCKOe pPaBHOBECHE. 3aKOH JEHCTBYIONIMX MacC. Pa3nu4Hple BUABI KOHCTAHT
paBHOBeCHs] U CBA3b Mexay HUMHU. M3orepma Bant-I'odda. YpaBHeHus uzobapel U HU30XOpHI
xumuueckon peakuuu. [lpuBenennas sHeprus [n0Oca M ee wucHONb30BaHME [UIsI PacyeTOB
XUMHUYECKHX PABHOBECHH.

3. DneMeHTapHbIE aKThl XMMUYECKUX PEaKIUi W (U3NYECKUNA CMBICI SHEPTUU aKTHBAIIHU.
Tepmuueckuii 1 HeTepMUYECKHE IMYTH aKTHUBaLMU MoseKysl. OOMeH sHepruei (mocTynaTeabHOH,
BpalllaTeJIbHOM U KojeOaTeslbHOM) MpU CTOJKHOBEHUSX MOJEKyld. Bpems penakcanuu B
MOJIEKYJISIPHBIX CUCTEMAX.

buner 6

1. IIpencraBneHus o 3apsAax Ha aTOMax M MOpsIKax cBsizell. Pa3inuuHble METO/bI BhIJCIECHUS
aTOMOB B MoJieKynax. MHIeKchl peaklnOHHON criocoOHOCTH. Teoprs rpaHnYHbIX OpOUTANIEH.

2. IlpubnmkeHue <«OKeCTKUH poTaTop — TapMOHMYECKMH ocuuuiaropy». CocTapistonye
BHYTpEHHEHl JHEpPruM, TEIUIOEMKOCTH M D3HTPONHH, OOYCIIOBIIEHHBIE IOCTYINATENbHbIM,
BpalaTeIbHbIM U KOJIEOATEIbHBIM IBHKEHUEM.

3. Teopuss TepexomaHOTO COCTOSIHHS ~ (aKTHBHPOBAHHOTO  KoMIulekca). [loBepxHOCTB
noteHuuanbHou sHepruu. Iyt m koopamHata peakuuu. CTaTUCTUYECKMM pacdeT KOHCTAHTHI
CKOPOCTH. DHEprus M SHTPONUS akTHBAIMH. VCroiap30BaHME MOJEKYISPHBIX MOCTOSHHBIX IPH
pacuere KOHCTaHTbI CKOPOCTH.

buner 7

1. Toueunsle rpynmsl cuMMeTpuM Mojekyid. OOmmMe cBOICTBa CHMMETPUH BOJIHOBBIX
GyHKIMH W MOTEHIHMANbHBIX MOBepxHOCTeH Mosekyn. Knaccudukanus KBaHTOBBIX COCTOSHUIM
aTOMOB U MOJIEKYJ M0 cuMMeTpun. CHMMETpHsI aTOMHBIX M MOJIEKYJISIPHBIX OpOUTalel, G - U T -
opOuTanu. T -DIEKTPOHHOE MPUOIINKEHHUE.

2. Pacuer KOHCTaHT pPAaBHOBECHS XUMHUYECKHMX pPEaKIWH B WACATHHBIX Ta3ax METOJ0M
CTaTUCTUYECKOM TepMoAMHAaMUKH. (CrarhcTHyYecKass TEPMOJAMHAMHUKA pPEAIBHBIX  CHCTEM.
[ToreHnuanbl MEXMOJIEKYJIIPHOTO B3aMMOJEHCTBHS M KOH(UTYpallMOHHBIM HMHTErpan Juis
pEaIbHOTO Ta3a.

3. MoHOMoOIIeKyIIsipHbIE peakuuu B raszax, cxema Jlunnemana — XpuctuanceHa. Teopus
PPKM. buMmonexkynsipHble U TPUMOJIEKYJISIPHBIE PEAKIMH, 3aBUCUMOCTD MPEIIKCIIOHEHIIMAIIBHOTO
MHOXUTEISL OT TEMIIEPATYPBL.



burer 8

1. JIunosnbHBII MOMEHT M NOJIAPU3YEMOCTh MOJIEKYJ. MarHuTHBI MOMEHT UM MarHuTHas
BOCITpUUMYHUBOCTE. D dexThl [lITapka n 3eemana. MarHUTHO-PE30HAHCHBIE METOIbI HCCIICIOBAHUS
CTPOEHUS MOJIEKYJI. XUMUYECKUI CIIBUT.

2. Pactipenenenus bosze — Ditnmreitna 1 @epmu — Jlupaka. BeipoaeHHBIA H1€aTbHBIN Ta3.
DNEeKTPOHBI B MeTauiax. Y poBeHb Depmu.

3. Peakuuu B pacTBOpax, BIMSHHE pPACTBOPUTENS U 3apsijia pearupyroliuxX YacTHIl.
Knerounsrii 3¢ ekt u compBaTarus.

buner 9

1. OnTtuueckue CHEeKTpbl MOJIEKYNI. BeposTHOCTH NepexoJoB U MpaBuia oTOOpa mpu
nepexoax MEX/y pa3IMYHbIMU KBAHTOBBIMU COCTOSIHUSIMU MOJIEKYJ. CBSI3b CIIEKTPOB MOJIEKYI C
ux crpoeHueM. OnpeneneHue CTPYKTYPHBIX XAPAKTEPUCTHK MOJEKYJ M3 CIIEKTPOCKOIIMYECKHX
JTAHHBIX.

2. OCHOBHBIE MOJIOKEHUS TEPMOIMHAMUKH HEPABHOBECHBIX MTPOLIECCOB.

3. DoToXUMHUYECKHE u paaualMOHHO-XUMUYECKUE peakiuu. DeMeHTapHbIe
dboToxuMHUECKHEe MPOIeCChl. DKCUMEphl U SKCUILIEKChl. M3MeHenne Qpu3niyecknx U XUMHUECKUX
CBOMCTB MOJICKYJI TIPH 3JCKTPOHHOM BO30YXIeHWU. KBAaHTOBBIA BBIXOJ. 3aKOH ODWHINTEHHA —
[MITapka.

buner 10

1. OcHOBHBIE  COCTaBIAIOIIME MEXKMOJCKYJISIPHBIX  B3auMoJeicTBUN. MouekynspHble
KOMIUIEKCBI. BaH-nep-BaanbcoBbel MOJeKynbl. Kitacrepel atToMOB U Mosekysn. BomoponaHas CBs3b.
CynepMosneKysl U CylpaMoJIeKyJIIpHasl XUMUS.

2. Paznmuunple THIB pacTBOpoB. CnocoObl BBIpaXEHHs COCTaBa pacTBOpOB. MieanbHble
pacTBOphl. JlaBiieHHME HACBILIEHHOIO Iapa >XHMJAKUX pacTBOpoB, 3akoH Paymna. HewmpneanbHble
pacTBOphI 1 UX cBoiicTBa. MeTo akTuBHOCTEH. KOA(DUIIMEHTHI aKTUBHOCTH U MIX OIIpPEICIICHUE.

3. XuMHUYECKHE UCTOYHUKH TOKA, UX BUJIbL. DJIEKTPOXUMUYECKas KOppo3us. MeToabl 3aIUuThI
OT KOPPO3HUHU.

buner 11

1. CtpoeHue OCHOBHBIX TUIIOB OPraHUYECKUX M 3JIEMEHTOOPTaHUYECKUX COEMHEHUH.

2. KonmuratuBHble cBOicTBa pacTBOpoB. M3MeHeHMe TemmepaTypbl 3aMep3aHus pacTBOPOB,
Kpuockonus. 3oHHas miuaBka. Ocmorudeckue siBieHus. [lapruanbHble MOJIBHBIE BEITUYMHBI, UX
ofpeeneHue JUisi ONHAPHBIX CUCTEM.

3. Knaccugukamus KaTaluTHYECKUX PEaKIHMid M KaTalnu3aTopoB. Teopus MpOMEXYTOUYHBIX
COCIMHEHUH B KaTajau3e, MIPUHIUI SHEPIETUYECKOIO COOTBETCTBUS.

buner 12

1. Uneansuble kpuctaiuibl. Kpucrtamumyeckas pemerka W KpHCTaIMYECcKass CTPYKTypa.
Peanbuble kpuctamiabl. Tumbl nedekToB B peanbHBIX KpHUcTauiax. KpucTamibl ¢ HEmoJHOM
YIOPSAAOYEHHOCTBIO. JJOMEHHBIE CTPYKTYpbl. ATOMHBIE, HOHHBIE, MOJIEKYJIIPHBIE U JPYTHE THIIbI
Kpuctamuios. Llenoyeunsle, KapKacHbIE U CIOUCTHIE CTPYKTYPBI.

2. I'ereporennble cucteMmbl. [IoHATHA KOMITOHEHTa, ¢a3bl, crenieHn cBobozbl. [IpaBuio ¢a3
I'n66ca.

3. KucnotHo-ocHOBHOW Katanm3. KuHeTmka © MexaHW3M peaknui crenuduyeckoro
KUCJIOTHOTO Katanusza. OyHkiuu kucinoTHocTu I'ammera. KuneTnka u MexaHu3M peakuuil o01ero
KHCJIOTHOTO KaTanu3a. Y paBHeHue bpencrena. HykieobunbHbli 1 37eKTpOGUIBHBIA KaTalu3.

buner 13

1. CtpoeHue TBepAbIX pAacTBOPOB. YMOpPSAOYEHHBIE TBEpIbIE PpacTBOPbHL. AMOpdHbIe
BemecTBa. OCOOEHHOCTH CTPOSHUS TTOJIMMEPHBIX (a3.

2. JIByXKOMIIOHEHTHbIE CHCTEMBbl. Pa3nnyHble AMarpaMMbl COCTOSHUS JBYXKOMIIOHEHTHBIX
cucteM. PaBHOBecHe JXHUIKOCTh — MHap B JBYXKOMIIOHEHTHBIX cHcTeMaX. 3akoHbl [ub0Oca —
KonoBanoBa. A3e0TpoOIHbIE CMECH.



3. KaTannus3 MeTamIoKOMIIIEKCHBIMU COCIUHCHUAMMU. I'omorennsIe pC€aknun TuApHUpOBaHUA,
X KMHCTHKAa U MCXaHU3MBEI.

buner 14

1. Metasibl ¥ NONYNPOBOAHUKU. 30HHASI CTPYKTYpa 3HEPI€TUYECKOr0 CIIEKTPa KPUCTAILIOB.
[ToBepxHocTh @epmu. Paznuunbie Tunbl mpoBoauMocTi. Konebanust B kpuctaiuiax. @OHOHBI.

2. Ancopbuus. M3orepmbl U u300apsl  agcopOumu. YpaBuenue I'enpu. Koncranra
azcopOLMOHHOTO paBHOBecUs. Y paBHeHUE JI3HTMIOpa. AicopOius U3 pacTBOpoB. Xpomarorpadus,
pa3INYHbBIE €€ THIIbI.

3. AncopOLMOHHBIE U KATAJIUTUYECKUE LEHTPHl ()epPMEHTOB. AKTHBHOCTh U CyOcCTpaTHas
CeNeKTUBHOCTH (pepMeHTOB. KodepmenTsl. MexaHn3Mbl pepMEHTATHBHOTO KaTaju3a.

buner 15

1. )Kuaxoctu. MruoBeHHas U KosebaTeabHO-yCPETHEHHAS! CTPYKTYPA KUAKOCTH. ACCOIIUATHI
U KIacTepbl B XKHUAKOCTAX. CTpyKTypa IPOCTBIX JKUAKOCTEH. PacTBOpBI HEDIEKTPOIUTOB.
CrtpyKkTypa BOJbI U BOJHBIX pacTBOPOB. CTPYKTypa KUAKUX IEKTPOIUTOB.

2. PacTBOpbl 371€KTpoiauTOB. MOH-IUMNONBHOE B3aMMOJEHCTBHE KaK OCHOBHOW Hpoliecc,
OTIPENIeNIAIONINI  YCTOMYMBOCTS PAcCTBOPOB  3JIEKTPOIUTOB. Koa(ppHUIMEeHTh aKTHUBHOCTH B
pacTBOpax MEKTPoIUTOB. OCHOBHBIE OJI0XKEHUS Teopun Jlebast — XroKKeIs.

3. I'ereporennsrii kaTanu3. OnpeneneHne CKOPOCTH TeTEPOreHHON KaTAIMTHYECKOW PEaKIIHH.
VYaenpHas U aTOMHasi akTUBHOCTb. DHEPIUs aKTUBALUU IT'€TEPOre€HHBIX KaTATUTUYECKUX PEAKLIUM.

KpuTepnn OLlCHUBAHUSA O0TBETA aClIMPaHTAa

Munumym 3 Bompoca Owiera (M3 3) HMMEIOT IOJHBIE OTBETHI.
ConepxaHue OTBETOB CBHUJETEIBLCTBYET 00 OTJIMYHBIX 3HAHMSIX

«OTIN4HO»
BBIIIYCKHMKA MU O €r0 YMEHHM pellaTth Npo(ecCHOHAIBHBIE 3a]auH,
COOTBETCTBYIOILIME €ro OyAylIiel KBanuuKaum.
Munumym 2 Bompoca Owiera (U3 3) HMMEIOT IOJHBIE OTBETHI.
CognepxaHue OTBETOB CBUACTEIBCTBYET O XOPOLIMX 3HAHUAX
«Xopomo»

BBIIIYCKHMKA MU O €r0 YMEHHM pellaTth Npo(ecCHOHAIbHBIE 3a]auH,
COOTBETCTBYIOIIME €ro Oyaylel KBanudukanuuu

MunumyMm 1 Bompoc Ounera (M3 3) UMeeT MOJIHBIM U IPAaBUIbHBIN
OTBET, 2 BOIPOCA PacKpbIThl HE MOJHOCTHIO. CopepKaHHe OTBETOB
«Y IOBJIETBOPUTEIBHOY» | CBUJETEIILCTBYET O HEJOCTATOYHBIX, HO YJOBJIETBOPUTEIbHBIX
3HAHMAX BBITYCKHMKA M O €ro OrPAaHWYEHHOM YMEHUHU peularhb
po(eCCHOHAIIbHBIC 3a]1a4H.

Tpu Bompoca Oumiera (U3 Tpex) He umeroT orBeta. Cozep)kaHue
«HeynoBneTBOpUTENbHO» | OTBETOB CBHUJIETENBCTBYET 00 OTCYTCTBHM 3HAHWUN BBITYCKHUKA U O
€ro HEyMEHUH pemaTh NpodhecCHOHaAIbHBIE 3a1a4H.

8. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecnieYeHne TUCIUIIUHbI

OcHoBHast JInTepaTypa

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

2. bepnerr, JIx. Xumudeckas cBsi3b: mnep. ¢ aHnn / Jkx. bepmerr. — M.: Mup; bunowm.
JIaGoparopus 3Hanui, 2015. — 245 c.

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

4. Pomanosckuii, b. B. OcHoBbl Katanuza: yuebHoe mocobue / b. B. PomanoBckuit. — M.:
bunowm. Jlaboparopus 3Hanwmii, 2015. — 172 c.

5. Cumbsepcreiin, P. Cnextpomerpuyeckas HICHTU(GHUKALNS OPraHMYECKHX COeIWHEHWi /
P. CunbBepcreitn, ®@. Beoerep, JI. Kumin. — M.: bunom. Jlabopatopus 3nanwmii, 2014. — 557
C.



10.

11.

12.

JonosHuTeILHAS JUTEpPAaTypa
I'oncansec, K. Hanoctpykrypsl B Omomenunmue / K. T'oncamBec, K. XampOepmranr,
K. Jlopencun, JI. Haup — M.: bunowm. JIaboparopust 3Hanuii, 2013. — 520 c.
Kayen, XK. buomeramnooprannyeckas xumust / XK. XKayen. - M.: bunom. JlaGoparopus
3nanunii, 2015. — 496 c.
Kosanenko, JI. B. buoxumuueckue OCHOBBI XMMHHM OHOJIOTMYECKH AKTHUBHBIX BEILIECTB:
yuebHoe ocobwue / JI. B. KoBanenko. - M.: bunom. Jlabopatopus 3nanuii, 2014 — 229 c.
Kysnenos, H. T. OcHoBsl HaHoTexHOMOTHH: yueOHUK / H. T. Ky3nenos, B. M. HoBoTopries,
B. A. XKa6pes, B. 1. Maproaun. — M.: bunowm. Jlaboparopus 3nanwmii, 2014. — 397 c.
Jlay, A. K. Hano- u 6moxkomno3utsl / A. K. Jlay, ®. Xyceitn, X. Jlapau. — M.: bunom.
Jlaboparopus 3uanuii, 2015. — 392 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Byrun
— M.: bunowm. JIabopatopus 3Hanuii, 2014. — 567 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. JIaGopatopus 3Hanuii, 2014. — 623 c.
Peyros, O. A. Opranunueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. JIaGopatopus 3Hanuii, 2014. — 544 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 4/ O. A. Peyros, A. JI. Kypu, K. I1. Byrun
— M.: bunom. JIabopatopus 3Hanuii, 2014. — 726 c.
Peoxonkos, 1. . Hanomarepuansr: yue6Hoe mocodue / . WM. Peokonkos, B. B. JIéBuHa,
3. JI. I3umurypu. - M.: bunowm. Jlaboparopust 3Hanmii, 2014. — 365 c.
Crapoctun, B. B. Marepuansl ¥ MeETOIbl HAHOTEXHOJOTHHU: ydeOHOoe mocobue /
B. B. Crapoctun. — M.: bunom. Jlabopartopus 3Hanuii, 2014. — 431 c.
Mumkun, I'. I'. HanosnekTpoHuka. DneMeHThl, TpuOOpkI, ycTpoiicTBa: yuebHoe mocobue /
I'. T'. Wumkun, U. M. Arees. — M.: bunowm. JIabopatopus 3uanuii, 2011. — 408 c.

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



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Hepsoun, B.A. ®usndeckas XUMUsl TUCTIEPCHBIX CUCTEM [ DIEKTPOHHBIN pecypc]: yueOHoe
nocodue / B.A. Jlepsaoun, E.Il. ®dapadontoBa. — DnekrpoH. gaH. — ExatepuHOypr:
Yp®V, 2015. — 88 ¢. — Pexkum moctyma: https://e.lanbook.com/book/98417. — 3armn. ¢
JKpaHa.

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

Jledpenora, O.B. OcHOBHBIC MOHATHS U ONPEACICHUS AUCUUIUINH «DHU3UUECKass XUMUS» U
«Kommonanas xumus» [DnexkTpoHHbIH pecypc]: yaeoHoe nocodue / O.B. Jlepenosa, M.II.
Hemunesa, A.C. Bamypun. — DnektpoH. aan. — MBanoso: UT'XTY, 2017. — 109 c. —
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. — MBanoo: UT'XTY, 2010. —
174 c. — Pexxum noctymna: https://e.lanbook.com/book/4513. — 3ari. ¢ a3xpana.

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

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

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

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

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

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

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

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

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

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

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

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

Cagonoga, JL.II. ®usnueckas XuMusi AUCIIEPCHBIX CUCTEM [ DJIEKTPOHHBIN pecypc]: yueOHo-
meroandeckoe mocodbue / JI.II. Cadonora, B.B. Kopones, B.. CaBenpeB. — DneKkTpoH.



man. —  HWeamoo: UI'XTY, 2007. — 40 <c¢. — Pexum pgocryma:
https://e.lanbook.com/book/4465. — 3ar1. ¢ sxpana.

23. CeupuyoB, B.B. ®usnueckas xumusi [DIEKTPOHHBIA pecypc]: yueOHOe mocobue / B.B.
Ceupuaos, A.B. CupunoB. — DnektpoH. nan. — Cankr-IletepOypr: Jlans, 2016. — 600
c. — Pexxum noctymna: https://e.lanbook.com/book/87726. — 3ar. ¢ skpaHa.

24. CemepukoB, U.C. ®usnyeckass XUMUSI CTPOUTEIBHBIX MaTEPHAIOB [ DIEKTPOHHBIN pecypc]:
yuebHOoe mocobue / WM.C. CemepuxoB, E.C. T'epacumoBa. — DJeKTpoH. AaH. —
ExarepunOypr: YpdV, 2015. — 204 C. — Pexum JIOCTyTa:
https://e.lanbook.com/book/98419. — 3aru. ¢ skpaHa.

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

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

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

28. Llpipo, JI.B. ®usnueckas XuUMHUS: XUMUYECKOE paBHOBecHE [DIEKTPOHHBIN pecypcel:
yuebHo-MeTonudeckoe nocodue / JI.B. Lpipo, C.5. AnexcanapoBa. — DJIEKTPOH. AaH. —
Tomck: TI'Y, 2012. — 117 ¢. — Pexum goctymna: https://e.lanbook.com/book/44984. —
3ary. ¢ 3KkpaHa.

HNurepHer-pecypcsl

Taylor &Francis (>xypHaJibl U31aTEITLCTBA)
American Chemical Society

Thieme Chemistry

Wiley Online Library

Royal Society Chemistry

Springer

Sci Finder (Chemical Abstracts Service)
Web of Science

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

ObC «M3marensctBo «JIaup)

9. MarepuajibHO-TeXHUYECKOe o0ecnedeHne y4eOHOM JUCIUIIMHBI

Jiss ocBOEHHWSI TporpaMMbl OOYYEHHs W Uil BBIIIOJHEHUS HAYYHO-HCCIIEI0BATEIbCKUX
paboT Mo Teme AMCCepTalM KaXJIOMY acHHpaHTy MpPEeJOCTaBI€HO HHIMBUIyallbHOE pabouee
MecTO, 00OpYIOBAaHHOE MPHUTOYHO-BHITSKHONW BEHTWISIIIMEH, BOJOIPOBOIOM, BOIOOTBEICHHEM,
BO3YXOBOJOM. ACHUPAaHTBl HMEIOT BO3MOYKHOCTh HCIIOJIb30BaTh MaTepHabHO-TEXHUYECKHE
cpeAcTBa 1ad0paTOPHii, B KOTOPHIX BBITOJIHSIOT KBATU(PUKAIIMOHHBIE U UCCEPTAIMOHHBIC paOOTHI
(oprTexHuKa, peaKkTUBBI, PACXOJHbIE MaTepHaibl, JabopaTopHas TOCYyJda, H3MEPHUTEIbHOE
obopynoBaHue).

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


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

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

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



