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1. HEJIM U 3AJIAYU JNCIHUTIJINHBI
esin 0cBOCHUSA TUCHUIIHHBI (MOYJIA):

Lenbto ocBoeHust qucuUIUIMHBL «Punocodckre mpo0IeMbl XUMUM» SABISIECTCS OCMBICTICHHE
POJIU XMMHUU B BBIPAOOTKE HAYYHOTO MUPOBO33peHHSI, (prunmocockux mpobdaemM ecTecTBO3HAHUS,
MOJIy4EeHHE OCHOBHBIX MPEACTaBICHUH 0 pritocopCcKkoii mpodbaeMaTuke COBPeMEHHON
TEOPETUYECKON M AKCIIEPUMEHTAIBHON XUMHH.

3agauu :

3amauaMu OCBOCHUS TUCIUTLTUHBI SBIISTFOTCS:

- TOJTYYHTh MPEJCTABICHHE O COBPEMEHHOM Hay4YHOH KapTUHE MUPA, POJIU H 3a]1a4ax
XUMHHU B €CTECTBO3HAHUM;

- 03HAKOMHUTKCS ¢ HUITO0CO(CKOI MPOOIEMaTHKONH COBPEMEHHON TEOPETUIECKOM 1
NPUKIIQTHON XUMHUU;

- OBJIAZICTh METO/IaMH CAMOCTOSITEIILHOTO TIOUCKA, aHAIHM3a U 00padOTKN XUMHUYECKOM
UH(POPMAIIUH JIJIS UCTIOJB30BAHUS €€ B PEIICHUH YYeOHBIX M TPOPECCHOHAIBHBIX 3a/1a4;

- OCBOUTbH MPHUHIIUITBI CACTEMHOT'O TI0JIX0J1a B HAYYHOM UCCIICIOBAaHHH;

- YMETh CHCTEMATU3HPOBATh U 0000MIATH MTOJYYCHHBIC 3HAHUS; ONIPEICIISATh U
aHaM3UpoBaTh puocodcekre mpodIECMbl XUMHH; JeSIaTh HEOOXOAMMBIC BBIBOIbI 1
(bopMyITHPOBATH TPEATTIOKEHHSL.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII
Hukn (pazmen) OIT: b1.B
TpeGoBanus K npeABapuTeIbHOI MOATOTOBKE 00y4ar0Ierocs:

Jucuumnnuna «Punocodcekue mpodaemMbl XUMHUI» BXOIUT B YacTb, hopMupyeMyro
y4aCTHMKaMHu o0pa3oBaTeNbHbIX OTHOIIEHUH bioka 1. «uciunnuaeny yueOHOro niaHa.

Omna packpbIBaeT OCHOBHBIE ITPECTABICHUS B 001aCTH PUII0COPCKUX TpoliIeM
TEOPETUYECKON U DKCIIEPUMEHTAIBHON XUMUHU.

WHHOBaIIMOHHBIE TEXHOJIOTHUHU B O0YYEeHUH XUMUU

Hanoxumus

KomMmmbroTepHbie TEXHOIOTUH B HayKe U 00pa30BaHUU

CoBpeMeHHbBIE HHCTPYMEHTAJIbHBIE METObI aHAJIN3A

Jucuuninnbl (MOAYJIH) U PAKTHKH, VIS KOTOPBIX 0CBOCHUE TaHHOM JMCIHIIIHHbI
(Moay i) He00X0AMMO KaK NMpeAlecTBYIIee:

XUMUs TEeKapCTBEHHBIX BEIIECTB

Hcropus XMUMUM U €CTECTBEHHBIX HAyK

OOyueHnue ci1y)KeHUeM: TEXHOJIOTUU CO3/IaHUsI COLIMAIBHOTO MTPOEKTa

VYnpasieHnue kapbepoil 1 TexHoIorus 3 (HEKTUBHOTO TPYIOYCTPOHCTBA

KoopanHaioHHbIE COEIMHEHNS B aHAIUTHYECKOW XUMUU

AKTyanbHbI€ 337ja4l COBpeMeHHOM xumun. Yacts 1.

AKTyanbpHbIE 33]Ja4l COBPEMEHHOW XuMuu. Hactsp 2.

Merononorrs Hay4YHO-IIPOEKTHOM AESITEIBHOCTH

VHHOBAIIMOHHBIE TEXHOJIOTUU B O0YYEHUN XUMHUH

3. OFBEM JIUCHUIIJINHBI

O01mast Tpy10eMKOCTh 2 3ET
YacoB o yueOHOMY IIaHy 72
B TOM 4HcCJje:

camocCTosiTeNbHas paboTa | S7




4. INTAHUPYEMMBIE PE3YJIBTATbBI OBYYEHUS 110 JUCHUIIVIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMU PE3YJbTATAMU OCBOEHUA
OBPA3OBATEJIbBHOU ITPOI'PAMMBI

VYK-1.1: Ananusupyet npoOJeMHYIO CUTYaIHIO KaK CHCTEMY, BBISIBJISS €€ COCTABIISIFOIITUE U
CBSI3H MEXKIY HUMU

YpoBeHb |  Hay4YHO-OOOCHOBAaHHBIM ITOJIXO0JIOM K OLIEHKE U UCTIOJIB30BaHUIO (DU3HUKO-
XUMHYECKUX SBJICHUI, CIOCOOHOCTBIO BUJICTh U OIICHUBATH
TEXHOJIOTUYECKHE U IKOJIOTUYECKUE U JIP. TPOOIIEMBI, CBSI3aHHBIC C
0COOEHHOCTSIMU XUMUYECKUX CUCTEM

YpoBeHb |  HAXOIUThH B3aUMOCBSI3b MEXKITY XUMHUECKUMU, PUINICCKUMU H
OMOTEXHOJIOTMYECKUMU MIPOLIECCAMU B peabHBIX CUCTEMAaX

YpoBeHb |  OCHOBHBIE 3aKOHOMEPHOCTHU (PU3UKO-XUMHUYECKHUX MPOIECCOB, OCHOBHBIC
METO/Ibl UCCIIEIOBAHUS CTPYKTYPBI U CBOMCTB XUMUUYECKUX COCTMHEHUH,
XUMUYECKUX U OMOTEXHOJIOTHYECKUX MPOIECCOB

VK-1.2: Onpenenser npoOeibl B HHPOPMAIIMK, HEOOXOIUMOM JIJIs PEIICHHS IPOOJIEMHOM
CUTYaIlUH, ¥ IPOCKTUPYET MPOIIECCHI 110 X YCTPAHCHHIO

YK-1.3: Kputruecku olleHMBaeT HaJeKHOCTh MCTOUHHUKOB HH(OpMaIUU, paboTaeT ¢
IPOTUBOPEUNBOM HH(OpMaLIMEl U3 Pa3HbIX HCTOYHUKOB

ypOBeHI) 1 CDYHIlaMeHTa.HBHI)IMI/I IIOHATUAMU XUMHNHN

VYposenb 1  ConepkaHue OCHOBHBIX MOHATUN XUMUHU U TIPOOIIeMa X AePUHHUIIIH.
XUMHUYECKOE BEIIECTBO U XMMHUECKOE COSAMHEHHE. XUMUYecKast
CTpYKTypa. XMMHUYECKOE B3aUMO/ICHCTBHUE.

YpoBenb |  CpaBHHTH HH(DOPMALIHIO U3 IBYX JUTEPATYPHBIX HCTOYHHUKOB I10 IPOOIIEME,
chopmMynupoBaTh TPOTUBOPEUHE U JIATh OIIEHKY 000CHOBAaHHOCTH
Pa3TUYHBIX B3TJISAI0B:

VK-5.1: Ananuzupyert BaXHEUIIINE UICOJIOTHYECKUE U [IEHHOCTHBIE CUCTEMBI,
c(hopMUpPOBABIIHECS B XOJI€ HCTOPUUYECKOTO PA3BUTHS

YpoBenb |  B3auMocBs3b U B3aMMOOOYCIIOBICHHOCTh (PU3NYECKUX, XUMHUUECKUX U
OMOJIOTHYECKUX CBOMCTB BEIICCTBA

YpoBeHb |  Hay4HO-OOOCHOBAHHBIM IOAXO0JIOM K OLIEHKE U UCTIOJIB30BAaHUIO (DU3HUKO-
XUMHUYECKUX SBICHUN, GUIOCOPCKUX MpodieM

YpoBenb |  YMeTh MPUMEHHUTh 3HAHWE XHUMHH B MEXIUCIUTTMHAPHBIX HAYYHBIX
005acTAX - PU3NIECKOW XUMUHU, XUMHUIECKOW (PU3NKH, OMOXHUMUH,
onoduznueckor XMMUU, OMOOPraHUYECKOW XUMHUH, MOJIEKYIIIPHOM
OHOJIOTUH, TCOXMMUN, ONOTC€OXHMHUMU.

VYK-5.2: BeicTpanBaeT conaibHOE U TPO(PECCHOHATEHOE B3aMMOICHCTBHE C YIETOM
0COOEHHOCTEH /1e710BOM M 0011el KyJIbTypbl IPEACTaBUTENEH IPYrUX STHOCOB U KOH(ECCUi,
Pa3IUYHBIX COLIUAIbHBIX I'PYIIIT

YK-5.3: ObecrieunBaeT co3laHue HETMCKPUMUHAILIMOHHOM Cpeibl 1151 YYaCTHUKOB
MEXKYJIBTYPHOTO B3aUMOJIEUCTBUS IIPHU JJMYHOM OOILIEHUH U NPU BBINOJIHEHUN
npodeccuoHaNbHBIX 3a7a4

VYposenb 1  CoumanbHble BOIPOCHI, KOTOPBIE CBSA3aHbI C Pa3BUTHEM XUMHHU U
XUMUYECKOW MTPAKTUKH, BIMSTHUEM JOCTHKEHUN XUMHUHU Ha OOIIECTBO,
HPABCTBEHHOM M 3CTETUYECKOW COCTABJISIONICH XUMUU.

VYpoBerb 1 060011aTh HOBBIE TOCTH)KEHUSI XUMHUH B TO3HAHUU BEILIECTBA, B
MMOCTPOEHNH HAYYHOM KapTUHBI BELIECTBA U €€ MUPOBO33PEHUECKOTO
3HAYCHUS

5. BUJAbl KOHTPOJIA

Buael KOHTpOIs B cemecTpax:




3a4€Thl

6. SI3BIK IIPEIIOJJABAHUA

SI3BIK NIpenogaBaHusi: pyCCKUM.

7. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJIS1)

HaumeHoBaHue pa3/iesioB U TeM

Bun
3aHATHSA

Cem.

Yacos

IMpumeyanue

Paznen 1. dunocodckas npodiaemarruka
XUMHHU.

1.1

Hcropus u dunocodust xumun

Jlek

1.2

®dunocodckue BOIPOChl B XUMUU

Cp

15

1.3

DKoJoru4ecKue npooIeMbl XUMUU
(XuMHUecKasi TEXHOJIOTHsl, MEIUIIMHA,
SHEPTeTHKA)

Jlex

1.4

DKOJIOTHYeCKue MpoOIeMbl XUMUHU
(XuMHUeCcKasi TEXHOJIOTHs1, MEUIIMHA,
SHEPreTHKA)

14

1.5

ITapagurmMa MHOrOYpPOBHEBOM OpraHu3alliu
BEIIECTBA. XUMUYECKUN YPOBEHD
OpraHu3alyy BeEeCTBa

JIek

1.6

[TapagurmMa MHOTOYPOBHEBOW OpraHU3aluu
BellleCcTBa. XUMUYECKUN YPOBEHD
OpraHu3aliu BEIEeCTBa

Cp

14

Paznen 2. DUJIOCODPCKOE 3HAYEHUE
[NEPUOANYECKOTI'O 3AKOHA /1. 1.
MEH/IEJIEEBA. CTATbBHA 1. CO3AAHUE
J. 1. MEH/IEJIEEBBIM HAYYHO-
OUNJIOCODPCKOTI'O METOIA

2.1

I'Hoceonornyeckue mpoOIEMbl XHMHH.
[IpoGnema hyHIaMEHTATBHBIX TTOHSATHI
XUMHH

JIlex

2.2

['Hoceonornyeckue npoOIeMbl XUMHH.
[Tpobnema yHIaMEHTAIbHBIX TTOHATHIHA
XUMUHU

Cp

14

Crnncok 06pa3oBaTe/ibHbIX TEXHOJOT Uil

[EN

UrpoBbie TEXHOIOTUH

HpOCKTH asi TCXHOJIOTHUA

JluckyccruoHHbIe TeXHONIOTHH ((HOpyM, CUMITO3UYM, 1e0aThl, aKBapUyMHAas TUCKYCCHS,

NaHeJIbHAsL TUCKYCCHUsI, KPYTIIBIN CTON, (hacHIMTHPOBAHHAS U T.J.)

Nudopmanmonnsie (udpoBhie) TEXHOIOTHH

TexHonmoruu Pa3BUTHA KPUTUYICCKOTO MBIIIJICHUS

AKTHUBHOE CITylIIaHuE

N~N|jojlo|lb~] W

Merton case-study




8 |3aHATHS C MPUMEHEHHEM 3aTPYIHSIONINX YCIOBHI

8. OIEHOYHBIE MATEPHAJIBI I TIPOBEJEHUS TEKYIIEN 1
MMPOMEXYTOYHOM ATTECTAIIIA

8.1. OneHo4HbIe MaTEPHUAJIbI /ISl IPOBEeHUS TeKYIIeld aTTecTaluu

1) Ocobennoctu xumMun Kak Hayku. Crienugpuka XuMHIECKUX 00BEKTOB U BAPHUAHTHI
onpezaeneHuit npeamera xumuu. [Ipeamer dpunocopuu xumuu.

2) KpaTkas xapakTepucTHKa OCHOBHBIX KOHIIETITYaJIbHBIX CUCTEMbI XUMUU (aTOMHO-
MOJIEKYJISIPHOE YU€HHE, CTPYKTYpHAsi TEOPHsl, YIeHHE O XUMUYECKOM MPOLIECCE, IBOIIOIIMOHHAS
XUMHUSA).

3) Konnenuus caMoopranu3aiyy B XUMHUH, TOHATHE «XUMUYECKas 3BOJIOLIHS.

4) ITapagurma MHOTOYPOBHEBOW OpraHU3aIliy BElIeCTBA. XUMUYECKUA YPOBCHB
OpraHHU3aIiy BeIlecTBa

5) 'noceonoruueckue mpodiemsl xuMuu. [Ipobrema GpyHIaMeHTaNbHBIX TOHATUNA XUMHH.

UYro Takoe xumus?

6) OcoOeHHOCTH B3aMMOCBS3H XUMUU U XUMUYECKON TEXHOJIOTUU. AHTPOIOTeHHAs
MHTOKCHKAIMS T1aHeThl. OCHOBHBIE KJIACCHI 3arPsI3HUTENICH U UX TOKCHYECKOE JACHCTBUE.

7) Dtudeckue npobaemMbl HAyYHBIX HccleaoBaHul. CBSI3b COBPEMEHHONW XUMHUHU U
XUMHYECKON TEXHOJIOTUU C 9KOHOMUKOH, MMOJIUTUKOMN, IIPABOM, STUKOM.

Tema 1. ®unocodcekas npodieMaTuka XUMHH.

Bsaumocssi3p ¢unocopun u xumun. XuMus Kak HayKa O MaTepHalIbHBIX €CTECTBEHHBIX U
HCKYCCTBEHHBIX 0OBEKTaX aTOMHO-MOJIEKYJISIPHOTO YPOBHS OpPraHU3alluy, U3ydaroas ux
CTPYKTYPY U KaueCTBEHHbIC TPEBPAIICHHUSI.

Oco0eHHOCTH XUMHUYECKUX OOBEKTOB U MPEIMET XUMUU. DMUCTEMOIOTUYECKUE BOIIPOCHI
XUMHUH: GOPMBI XUMHUECKOTO 3HAHUS, TOHATUHHO-TEPMUHOIOTHUECKU anmnapar ¥ CHMBOJIUKA
XUMUH (361K XUMUH). [To3HaBaTeNbHBIE BO3MOXXHOCTH €CTECTBEHHOHAYYHBIX HCCIIEI0BATEIbCKUX
METO/IOB B XUMHH.

OYHKIIMOHUPOBAHUE B PA3IMYHBIX pa3/ielNax XUMUU TPUHIIUIIOB COOTBETCTBUS,
JOTIOTHUTEIBHOCTH, PEAYKIINH, MOJICTUPOBAHUS, U ICATU3AIIH U JP.

Tewma 2. [Tapagurma MHOTOYpOBHEBOM OpraHU3AIMH BEIIECTRA.

XUMHYecKuil ypoBEeHb OpraHu3aluy BemlecTBa Pa3Burue yueHus o0 syieMeHTax, OHATHE
«QJIEMEHT» B COBPEMEHHOM €CTECTBO3HAHUM.

CrpykrypHas xumusi. KsantoBast xumusi. Kunetnueckue Teopuu (MCTOpUs OHITHS
«BpEMS» B XUMHUH, XUMAYECKAsi KHHETUKA U TEPMOJANHAMUKA, YICHHE O CAMOOPraHU3aALNH U
HEpaBHOBECHAsl TEPMOJAMHAMHUKA; POOIEMBI «XUMUYECKOU IBOJTIOLIHM).

Tema 3. I'Hoceonornueckue npobdaemsl xumun. [Ipodiema GpyHaamMeHTaIbHBIX TOHATUN
xumun. Yto Takoe xumusi? Coaep:kaHne OCHOBHBIX MOHSATHN XUMHUU U TIpoOsieMa ux AeUHUALINHN.
XUMHUYECKOE BEIIECTBO U XUMUYECKOE COCTMHEHUE. XUMUYECKAS CTPYKTypa. XUMHUUYECKOE
B3aNMOJIECHCTBHE.

Tema 4. [IpoGaemMa peTyKIIMOHM3MAa BO B3aUMOCBS3SIX XUMHH U JIPYTUX HAYK

PazBuTHE XUMUN B MEKIUCITUTIMHAPHBIX HAYYHBIX 00JIACTSX - (DU3UYCCKON XUMHH,
XUMUYECKON (DU3UKH, OMOXUMHH, OMO(PU3HIESCKOW XUMUN, OMOOPTaHHYECKOM XUMUH,
MOJICKYJIIPHON OMOJIOTHH, TEOXUMHUH, OMOTCOXUMHH. B3aMMOCBSI3b XUMHUU U MaTEMATUKH.

Ycnexu u npeiebHbIE BO3MOXKHOCTH IMPOTPaMM PEAYKITUU XUMHUH K (PU3UKE, OMOJIOTHH K
(UBUKO-XMMHUYECKUM 3HaHHAM. DHIIOCOPCKHI aHAIN3 HCTOPUU MEXaHHUITU3Ma, PEAYKIIMOHU3MA 1
BHUTaJIM3Ma. B3anMOCBS3b M B3aUMOOOYCIIOBIICHHOCTh (DH3NYCCKUX, XUMHUCCKUX H
OMOJIOTMYECKUX CBOMCTB BEIIECTBA.

Tema 5. Dxosoruveckue mpoOIeMbl XUMHUH (XMMUYECKask TEXHOJIOTHS, MEIUITNHA,
SHEPreTHKa)
Oco0eHHOCTH B3aMMOCBSI3U XUMHUH M XUMUUECKOU TEXHOJIOTHH. AHTPOIIOTCHHAS




HWHTOKCHUKAalIUA IIJIaHCTHI. OCHOBHBIE KIaCChI 3anH3HHTCHeﬁ 1 UX TOKCUYCCKOC I[eﬁCTBHe (KJIaCCbI
TOKCHKAHTOB, XapaKTCPHUCTUKA TOKCUYHOCTHU BCIICCTB,; IIapaMCTPhI TOKCI/I‘IHOCTI/I).

Tema 6. DTrdeckue npoOIeMbl HAYYHBIX UCCIICIOBaHUM (aHaIu3 MpobieM). Xumus u

COBpEMEHHAs COMMOKYIbTYpPHasA pC€albHOCTD. B3aI/IMOI[eI71CTBI/IC (bPIBI/IKOB, XHUMHUKOB, OHO0JI0TOB U
TEXHOJIOTOB B HAYKE U CUCTEME O6paSOBaHI/IH. CBs3b COBpCMCHHOfI XMMHMHU U XUMHYECKOI
TE€XHOJIOTHH C 3KOHOMHKOI>1, HOHHTI/IKOI;'I, IIpaBoOM, THKOMH.

8.2. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl IPOBECIACHUS HpOMe)KyTO‘lHOﬁ aTTeCTallumn

Bomnpock! 1t caMOCTOSATENBHOM PabOThI

KonrenryaiabHbIE CHCTEMbBI XUMHH: YYCHHE 00 DIIEMEHTaX.

KonrenryanbHbIE CHCTEMbBI XUMHH: CTPYKTYPHAsT XUMHUSI.

KonnenryaabHbIE CHCTEMBI XUMHH: KHHETHUECKUE TCOPUH.

[Tpo6aeMbl XxuMuUECKOM (MTPeAOMOTOTHYECKOM ) IBOJIIOIUH.

Pa3Butue XumMun B MEXIUCIUTUIMHAPHBIX HAYYHBIX 00JIACTSX.

B3anMOCBsI3b XUMUHM U MATEMATHKH.

CoBpeMeHHas HAyYHAst KAPTHHA MHpa

OCHOBHBIE 3TaIbl PA3BUTHS XUMUU (QIXUMHUSI;, STPOXHMUS; XUMUSI, 00bEIMHEHHAS AaTOMHO-

MOJICKYJIAPHBIM YUCHUCM; CTPYKTYpPHAasA XUMUA; COBPEMCHHAA XI/IMI/ISI)

8.3. TpeGoBaHus K PeliTUHT-KOHTPOJIIO

Her peiTuHr-KoHTpOIA

9. VYYEBHO-METOJNMYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
TUCHUILIMHBI (MOLYJIS)

Pexomenayemas aureparypa

Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH ""UHTepHeT"

Ol

bypnsesa E. B., 'anuna H. B., Ky3unenoB A. C. Xumuueckas nHhpopMaTruka B mpuMepax
UznatenbctBo MUPOA - Poccuiickuii Texnonornueckuit yauepcutet ISBN 978-5-7339-
1924-9 T'ox 2023 Ctpanuir 71: https://e.lanbook.com/book/382640

92

[Tomukapno B. C., [Tonmukapnosa E. B. CoBpemennas dunocodus. Kype nexumii :
Y4yebHoe mocobue s By3oB3narenscto M3narensctBo "Jlanp" ISBN 978-5-507-51831-
9 I'on 2025 Uznanue 3-e uza., nepepad. u gom. Crpanun 532 YpoBeHb 00pa3oBaHUs
Acnupanrypa, bakanaBpuar, Maructparypa, Opaunarypa, Cnenuanurer :
https://e.lanbook.com/book/460682

33

Pri6akos H. C. MeTononorus Hay4yHOTO HCCeIoBaHus: yueOHoe nocobue. M3naTenbcTBo
[ckoBckuii rocynapctBeHHbild yHuBepcuTeT ISBN 978-5-00200-170-5 T'ox 2024 Crpanun
282 Ypoenb oOpazoBanus Acnupantypa, bakanaspuar, Maructparypa, Crienuanurer:
https://e.lanbook.com/book/464576

Ilepeyenb mporpaMMHOro odecrneyeHust

Adobe Acrobat Reader

Kaspersky Endpoint Security 10 ans Windows

Google Chrome

WinDjView

ABBYY Lingvo x5

OpenOffice

eBook Maestro

Notepad++

[{oll Neoll BoN] Nopl Noa |l IN-N) NOVH N \O ] §

SMART Notebook
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HyperChem

11

Muoro¢gyakunonansabiit pegakrop ONLYOFFICE

COBpeMeHHbIe l'IpO(])eCCI/IOHa.]'IbHLIe 0a3bl JAaHHBIX U I/IH(l)OpMaIII/IOHHbIe ClIpaBOYHbLIC

CHCTEMBI
1 DnexTpoHHas koywekius kKaur Oxcdopackoro Poccuiickoro ¢ponna
2 BJI Scopus
3 BJ] Web of Science
4 XKypuans! uzgarenscrsa Taylor&Francis
5 Kypnuanst American Chemical Society (ACS)
6 Kypnanbr American Institute of Physics (AIP)
7 BuptyanbHblif unTansHbIM 3a1 nuccepranuii Poccuiickoii rocyaapcTBeHHOM OUOIMOTEKH
8 ﬁ‘;y]:-l\Haﬂ anekTponHas oubnuorexa ELIBRARY.RU (moamnucka Ha xypHab)
9 OBbC Tel'Y
10 |9BC BOOK.ru
11 | 3BC «Jlanb»
12 |9BC IPRbooks
13 | 3BC «YHuBepcurerckas 6MOIMOTEKa OHIANH»
14 | 3BC «IOPAUT»
15 |3BbC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JIS)

AyauT-1 Oo6opynoBanue

3-213 KOMIUIEKT Y4eOHOI MeOenn, KOMIBIOTePHI, TpadornpoeKTop, MPOEKTOP,

MYIbTUMEANHHBIA KOMIUIEKT yueOHOro Kiacca (BapuanT No 1)

11. METOAUYECKHUE MATEPHUAJIBI U151 OBYUYAIOHIUXCSA ITO OCBOEHUIO

JUCHUIIIAHBI

Bonpocs! 1u1st caMmocTosTenbHON paboThl

KOHHeHTyaHBHBIe CUCTEMBI XUMHU: YYCHHUC 00 DiIeMeHTax.

KOHHeHTyaHBHBIe CUCTCMBI XUMHU. CTPYKTYPHAsA XUMMHA.

KOHHeHTyaHBHBIe CUCTCMBI XUMHHU. KHHCTUYCCKUC TCOPHH.

[TpobaeMbr xuMudecKoi (MTPeaONOTOTHYECKOMN ) IBOJTIOIUH.

PasBuTne XumMun B MCKIUCHUIITIMHAPHBIX HAYUYHBIX 00JacTax.

B3anMocBsI3s XUMHUH 1 MATEMATHKH.

CoBpeMeHHas HayyHasl KApTHHA MHUpa

OCHOBHEBIE ATaITbI Pa3BUTHUA XUMHU (aJ'IXI/IMI/ISI; ATPOXUMMHS; XUMUA, O6’BG}II/IHGHH35[ aTOMHO-

MOJIEKYJISIPHBIM YY€HHEM; CTPYKTYpHasi XUMHUS; COBpEMEHHAsI XUMUS )




