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Pabovas nporpamMmma cocTaBieHa B COOTBETCTBHH ¢ DenepanbHBIMU  TOCYIAPCTBEHHBIMU
TPeGOBAHUAMH K CTPYKTYpe IIPOrpamM TOATOTOBKH HAYYHBIX M Hay4HO-IIEIarOTH9eCKiX KaJapoB B
acIUpaHType (aABIOHKTYPE), YCIOBUSIM HX PEallU3allfi, CPOKAM OCBOEHHS STHX IPOrpaMM C Y4eTOM
pasnmuyuHbIX popM 0O6yueHHs, 06pa3oBaTeIbHBIX TEXHOMOTHI H 0COGEHHOCTEH OTIe/IBHBIX KaTeropui
aCTHUPAHTOB (a/[BIOHKTOB), yTBEPKACHHbIMA [Ipukasom MunoGprayku Poccnu ot 20.10.2021 Ne 951
u llonoxkeHneM o0 THOArOTOBKE HAyYHBIX M HAYIHO-TICJATOTHYECKHX KaJpoB B aclHHUpaHType
(amsionkType), yrBepkaennsmm [locranosaennem Ipasutensersa PO ot 30.11.2021 Ne 2122,

J £ e :
Pabouas nporpamma cocrasiena -ﬁ&-%'ﬁz-{fzé’ weoit U B /Zé & Jler £ ‘fm }
[% 2

PABOYASI [IPOTPAMMA PACCMOTPEHA U OJJOBPEHA Ha 3acenanun Y4eHOro coBeTa
HpHX CO PAH (Ilporoxon Ne & ot «04 » wres.p 2025 1.)




1. Henu u 3a1a4u y4eOHOMH TUCHHUILIMHBI

Heab u3yueHus] AMCHUIUIMHBI «XUMHUS SJIEMEHTOOPTaHUYECKUX COCIHMHEHUI»: MpUoOpeTeHHEe
(byHIaMEHTAIbHBIX 3HAHUH U MPAKTHYECKUX HABBIKOB, HCOOXOIUMBIX ISl MPO(ECCHOHAIBHOM HAYYHO-
HCCIICIOBATEeICKOW, HMHHOBAIIMOHHONM H  00pa3oBaTeIbHON JEATCIBHOCTH B OOJIACTH XHMHUHU
AIIEMEHTOOPTaHUYECKUX COCAMHEHHH, (opMHUpOBaHHE 0000MIAOMEd TEOpeTHYeCKO 0a3bl JuIs
u3ydeHus: PyHIAMEHTAILHBIX OCHOB XUMHH 3JIEMEHTOOPTaHUYECKUX COCAMHEHUH M BO3MOXKHOCTH HX
MCIIOJIb30BaHUS Ha MIPAKTHKE.

3agauu.

- bopMupoBaHre y  OOy4arOIIUXCS  COBPEMEHHBIX  IPEICTaBICHHIA 0  XUMHH
AIIEMEHTOOPTaHUYECKUX COCAMHEHUH, €€ PO W 3HAYUMOCTH B COIIOCTABICHHH C JIPYTHMH
XUMHAYECKMMHU HayKaMHu;

- OCBOCHHE HABBIKOB TCOPETUYECKOIO aHaJIM3a PE3yIbTaTOB IKCIIEPUMEHTAILHBIX HCCIIEI0BAHUI
B 00J1aCTH XUMMHU;

- OCBOCHHE METOIOB IUITAHUPOBAHMSI SKCIICPUMEHTA B 00pabOTKH COOCTBECHHBIX UCCIICIOBAHMIA,

- 00yYeHHEe YMEHHUIO CUCTEMATH3UPOBATh M 0000IIATh PE3y/IbTaThl COOCTBEHHBIX MCCIICIOBAHUI
B COTIOCTABJICHUH C M3BECTHBIMH JINTEPATYPHBIMH JaHHBIMH;

- 00yueHHe YMEHHIO OPOPMIISTh PE3YJIbTaThl COOCTBEHHBIX MCCIICIOBAHUI B BHJIE MMyOIMKAIIN,
OTYETOB, JOKJIAJ0B.

2. MecTo IMCUMILIMHBI B CTPYKTYPe MPOrpaMMbl aCHUPAHTYPbI

JuctmiuimHa ~ «XUMHUSL  DIIEMEHTOOPTaHMYECKUX  COCIMHEHMI»  SBJSCTCS  YacThIO
obpaszoBarensHoro kommnoneHnta (Ilompasmen 2.1.2.2. pasmena 2.1.1. «JIucUMIUIMHBI 1O BBEIOOPY»)
MIPOrpaMMBbI aCIIUPAHTYPBI IO Hay4HO criennanbHocTH 1.4.3. Opranndeckas XUMHUsL.

VYdeOHas JUCIUIUIMHA Peau3yeTcss Ha BTOPOM IOy OOyUYEeHHS.

3HaHUA, YMEHUS U HaBBIKU, IPUOOpPETECHHBIC aCIUPAHTAMHU IO PE3yJIbTaTaM M3yueHUsl yueOHO
JUCHUITIINHBI «XUMUA SJICMCHTOOPTAaHNYCCKUX COCHHHGHHﬁ)), HUCIOJIB3YIOTCA HWMH Ui CHadu
KaHJMJIATCKOTO SK3aMeHa M IpH HalNWCaHWM JUCCEPTAllMOHHOW pabOThl HA COMCKAHHE Y4YEHOMH
CTCIICHU KaHAuJaTa HayK.

3. Tpe6oBanusi K pe3yJbTaTaM 0CBOEHUsI TUCHUTLINHBI:

ITo oxkoHYaHMM M3YyYEeHUS JUCHUILIMHBI ACIUPAHTHI TOJIKHBI OYIyT:
3uamo:
® METOJIbl NOIYYEHMsI, XHMUYECKHE CBOWCTBA U NPAKTUYECKOE UCIIOJIB30BAHNE OCHOBHBIX KJIACCOB
3JIEMEHTOOPTaHUYECKUX COETMHEHU;
TUIIOBBIE METO/IbI 3JIEMEHTOOPIaHUUECKOT0 CUHTE3a, UCII0JIb3YEMbIE peareHThl U 000pyA0BaHHUE;
MEXAaHU3MBbl OCHOBHBIX PEAKIUH, TOAXObI U METOIbI U3yUEHUSI MEXaHU3MOB;
BJIMSIHME CTPOEHUS Ha PEAKLIMOHHYIO CIIOCOOHOCTD 3JIEMEHTOOPTaHUYECKUX COCTUHEHUN;
(U3NKO-XUMHUYECKHE METOJIbl MCCIEOBAHUS CTPOCHUS 3JIEMEHTOOPTaHWYECKUX COEIMHEHUN U
3JIEMEHTOOPTaHUYECKUX PEAKIIHIA;
® COBPEMEHHYIO0 NEepUOAMWYECKYIO JUTEpaTypy (KypHaibl) W DJIEKTPOHHbIE 0a3bl JAHHBIX B
00JIaCTH XMMUU 3JIEMEHTOOPTaHUYECKUX COCAMHEHUIN U METOJIOB MOMCKA CBOWCTB U MOIYy4EHUS
3JIEMEHTOOPTaHUYECKUX BEILIECTB;
® [IPUHLMIIBI TEOPETHMYECKHUX PACYETOB CBOMCTB  AJIEMEHTOOPTaHWYECKUX  COEAMHEHUH,
TEPMOAVMHAMMUYECKHUX U KUHETUUECKUX I1apaMETPOB 3JIEMEHTOOPTraHUYECKUX PEAKIIMA;
® pOJIb U MECTO XHMHH 3JIEMEHTOOPTaHWYECKHUX COECTUHEHUH B cucTeMe (yHIaMEHTAIbHBIX
XMMHUYECKHUX HayK U IPOU3BOJCTBE COBPEMEHHONW MHHOBAIIMOHHOW MTPOIYKIIUH.
Ymemos:
e BBIOMPATh METO/IBI U PEAreHThl CUHTE3a 3JIEMEHTOOPTaHUUECKUX COSAMHEHUI;
® [IPOBOJUTH pa3fiesieHue CMeceil ANMEeMEHTOOPTaHUYECKUX BEIIECTB U MICHTHU(PHUKALIMIO COCTaBa U
CTPOEHUS C MOMOIIIBIO XUMUYECKHX M (PU3MKO-XMMUYECKUX METOIOB aHAIIN3A;



® OCYHICCTBIISTH MOUCK METOJOB TOJYYCHHS W CBOWCTB 3JIEMEHTOOPTAaHWYECKUX COCIMHEHHH C
HCIIOJIB30BAHUEM COBpeMeHHLIX 633 JaHHBIX U ITIOUCKOBBIX CUCTCM,

o HpOBOI[I/ITb MO,Z[GJII/IpOBaHI/IC XUMHUYCCKUX peaxunﬁ C HCIIOJIB30BAHUEM HOJIYBMHI/IpI/I‘-ICCKI/IX nu
HEAIMITUPUYECKUX KBAaHTOBO-XUMHUYECKUX METOJIOB.
Hmemob onvim:

L HJIaHI/IpOBaHI/ISI 158 HpOBeI[eHI/ISI CHUHTE3a 3H€M€HTOOpFaHI/I‘ICCKI/IX COCIIHHCHI/Iﬁ;

L OYUCTKHAU BHGMGHTOOPI‘aHI/I‘ICCKI/IX BCIICCTB U I/II[GHTI/I(i)I/IKaLII/II/I ux CTpOGHI/IH C HUCIIOJIb30BAHHUEM
XUMUYECKUX U QU3HKO-XUMHUECKHX METOJIOB;

® MOJICTUPOBAHHUS CBOWCTB BEIIECTB M IApaMETPOB AJIEMEHTOOPTAaHMYECKUX pPEaKIUil ¢
HUCII0JBb30BAHUECM KBAHTOBO-XUMHNUYCCKHUX MCTOJ0B,

L HallnCaHUus Hay‘IHBIX OTYCTOB U CTaTeﬁ.

4. CTpyKTYypa U coep:kaHue Y4eOHOH IMCUMILINHBI
OO01ast TpyA0eMKOCTb AUCIMIUIMHBI COCTABIISACT 6 3aueTHBIX eauHuIl (216 yacos).

CTpyKTypa TUCHUNIMHBI

Ta6muma 4.1. Ctpykrypa yueOHOM TUCIUILTAHBI

Ne | HaumenoBanue O0beM yueOHoM paboThl, U ®opma
JUCLIUIUTUHBI Bcero Bcero W3 aynutopusix | KCP | CP KOHTPOJIA
aymutopH. | Jlek | JIa6 | I

1 | Xumus 31eMeHTOo-
OpPraHHYECKUX
COCTUHEHUN

216 90 45 - 45 18 108 DK3aMeH

Conep:xaHue IMCUMILTHHBI
Copep:xanue pa3/iesioB M TeM JUCHUTLIHHBI

1. BBenenue
3agaun U mOpeaMer Kypca. TeopeTHyeckoe 3HAueHHEe M MPAKTUYECKOE NPUMEHEHUE
3JIEMEHTOOPTaHNYECKUX coequHennid. Knaccudukaius 371eMeHTOOPraHMYECKUX COSTUHEHUN .

2. JIuTuiioprannyeckune coenHeHUs!

Opranndeckue COECOUHEHMS JUTHA. METOAbl MOJydYEeHUsS M CTPOCHHME JINTUHOPraHMYECKHUX
COEeIMHEHMM. Peaknuu JIMTHHOPraHUuYecKuX coelMHEeHHU. [lonmmMepunsanus ankeHoB MOJ JEHCTBHEM
JINTUMOPTaHUYECKUX COEIUHECHUM.

3. Harpuiioprannyeckue coeTmHeHH s
Harpuitoprannueckne coeauHenus. Meroael cuHTe3a. Peakium  HaTpuhOpraHUYeCKUX
coequnennil. Peakuus [lopsirnna. Peakius Bropua.

4. Marauuiiopranu4ecKue coeJHHeHHs

Maruuiiopranudeckie coeluHeHns. Xapakrtepuctuka. CpoiicTBa. Peakiuy BOCCTaHOBIIEHUS C
y4acTHEM MarHMMOpPraHUYEeCKUX COEOUHEHNH. MarHuiopraHu4ecKne COEIMHEHUS KaK OCHOBAHUS.
Marnuitopranuueckue coequHeHns Kak Hykieoduisl. HekoTopsle paaukanbable peakiun. CpaBHEeHHE
(bU3NYECKUX U XUMHUYECKUX CBOMCTB OpraHMYE€CKUX COCTUHEHU JIUTHS, MarHUSI U HaTPHsL.



5. AIIOMUHHIIOPpraHNYeCKUe COeTNHEeHUs

AJIIOMUHUHOpPraHN4ecKue coearuHeHus. Pu3ndeckue M XUMHUYeCKHue cBoicTBa. (OCHOBHBIC
peakimu.  Meroasl  momyueHusi.  llpumenenme.  [lommmepusanuss — (M30TakTHUeCKas U
CUHIMOTAKTHUYECKAS).

6. Bopoprannyeckue coeHHeHHs
Bopopraumnyeckue coepunenus. Xapakrepucruka. Knaccudukauus. Kap6opaust. JlnGopaHsl.
bopazon. BODIPY (BOIUITAN). Peakuus Cya3yku.

7. KpeMHuiiopranmyeckue coeJnHeHUs
Kpemuuniioprannueckue coenunenus. Kinaccubukanus. Xapakrepuctrka. Cuaanbl. CHIHKOHBI
(monmuopranocunokcansl). Opranocunazanbl. CUIaTpaHsbl.

8. @ocdopopranuyeckue coeTHHEHUs

dochopoprannueckue coeaunenus. Knaccupukamus. CTpykTypHbIE BO3MOXHOCTH (ocdopa.
Taytomerpus pochopoprannyeckux coequnenuii. Dochunsl. Cpennue pochutel. Kucnbie pochuTs.
Oxcunpl TpetnunbiXx (pochunoB. Cpennue docdatel. Unuasr docdopa. Peakuus Butrtura. Cunres
dbochopoprannueckux coenuHeHuit. Peakmus Tpodumora-I'ycapoBoii. ®ocdon. buomormyeckas
aAKTUBHOCTH (POCHOPOPraHUUECKUX COCTUHCHUM. .

9. CesleHOpraHn4YecKue cCoOeIUHEHHs

Cenenoprannueckue coenunenusi. Cenenonsl. Cenenunpbl. CeleHOHUEBBIE COCAMHEHUSI.
CeneHokcunbl W ceneHOHbl. CEIICHOHOBBIE M CCJICHHWHOBBIC KHCJIOTHI M WX TIPOU3BOJIHEIE.
CeneHokapOOHHUIIbHBIE COCTUHEHHUS.

10. Teasypopranuyeckue coeJuHeHUs

Temnypoprannueckue COEUHEHMUS. Tenmypousl. JIMOpraHunTeIy pUabL.
Juopranunauremtypupl. OpraHuiTeulypuHTpUraJoreHuibl U UX MpOou3BOAHbIE. TemlypuHOBBIE
KHUCJIOTBI ¥ UX IIPOU3BOAHBIE. JJMOPraHWITEITY pUAIUT AIOT€HUIBI.

11. ®dTopoprannyeckue coeJMHEHUs!

dTopoprannueckne coeauHeHus. OCOOEHHOCTH (PU3UKO-XUMHYECKUX CBOWMCTB COCIUHEHUMH,
copepkanx (TOp B CpaBHEHHWH C HerajgoreHupoBanHbiMu u Cl, Br-comepskamumu aHaloraMu.
MeToBl TIONYYeHNs M PEeaKIHOHHAs CIIOCOOHOCTh COenMHeHmi, comepskammx F mpu Cspd, Csp?-
atome. @rtopunbl cypbmbl. Peaknusa Illumana. DnexTpoxumuueckoe ¢TopupoBaHue. MeToabl
MOJIyY€HUsT M peakiuu (TOpUPOBAaHHBIX KapOeHoB. dTopupoBaHHBIE aHUOHBL. DOTOPOIEPUHBI.
dTopaleTUIeHHI.

Pasznennpl AMCHUMIITIMHBI 1 BHABI 3aHATHI

Ta6mz1ua 4.2, Pazgenpl IMCHUIIMHBL M BUABI 3aHATHI C YKa3aHUuEM TpYAOCMKOCTU

Ne HaumenoBanue Bupl yueOHOM paboThI M TPYI0EMKOCTb, U DOopMBI TEKYILETO
pa3/ieiioB U TEM Bcero | Jlex | JIab 11 CP | KCP KOHTPOJIA
yCIIEBAEMOCTH
1 | Beenenue 12 3 - 2 6 1
2 JIutniiopraHndyeckue 22 5 } 4 11 2
COEJIMHEHUS
3 Harpuiioprannueckue 16 2 } 4 8 2 CobeceoBanue
COEJIMHEHUS
4 Marnuiioprannyeckue 29 5 } 5 10 2
COEJIMHEHUS
5 ATOMUHUHOpraHUYeCcKHe 20 4 ) 4 10 2
COEJIMHEHUS




6 bopoprannyeckue 20 4 - 4 10 2
COEJIMHEHUS
7 Kpemuuitoprannueckue 20 4 _ 4 11 1
COEJIMHEHUS
8 docdopoprannueckue 21 5 ) 5 10 1
COEJIMHEHUS
< CobecenoBanue
9 €JICHOPraHNYECKUe 21 4 ) 4 11 2
COEJIMHEHUS
10 Tennypoprannuyeckue 21 4 . 4 11 2
COEJIMHEHUS
11 DTOpOpraHuYeCcKue 21 5 - 5 10 1
COEJIMHEHUS
Bcero yacos: 216 45 - 45 | 108 18

PaGoueii nmporpammoil  ITUCHUIUIMHBI ~ «XHUMHS  3JEMEHTOOPIaHMYECKUX  COCAMHEHMID»
MIPEeyCMOTPEHA CaMOCTOsITelIbHAs padoTa oOyyaromierocst B oobeme 108 4. CamoctostenbHast pabora
MIPOBOAMTCS C LENbI0 YIITyOJIeHUsI 3HAHUHN IO JUCIHHUILTUHE U TOJKPEIUIAETCS yueOHO-METOJUIECKIM U
MH(POPMAIIMOHHBIM  00ECTIEYeHNEM, BKIIIOYAIONMM Yy4YeOHUKH, Yy4eOHO-METOIUYECKHEe I0CoOus,
KOHCIEKTHI JIEKLUH, ydeOHOE U Hay4yHOE NporpaMMHOE oOecrieueHue, pecypcebl IHTepHeT.

[lepeueHs peKOMEHyeMbIX BUJIOB CAMOCTOATEIHHOU PabOTHI:

- peryisipHasi mpopaboTKa MPONUICHHOTO Ha JIEKIUAX y4eOHOTo MaTepualia o pasjenam Kypca;

- 03HaKOMJICHHE C JINTEPATypOil B AIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX, BKIIIOUas MyOIUKaluu
13 HAyYHBIX )KYPHAJIOB, HUTUPYEeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHILI;

- TIOCEIIIEHNE OTPACIEBbIX BHICTABOK, CEMUHAPOB, KOH(MEPEHIIUN Pa3IMYHOTO YPOBHS;

- yuactue B cemuHapax UpHX CO PAH no tematuke Kypca, HAy4HO-METOJUYECKHX CEMUHApax
nabopaTopuii, MOCENIeHHe 3aIIUT AUCCEPTALM Ha COMCKaHHE YUYEHOW CTeNEeHH KaHAuaaTa U JOKTOopa
HayK;

- IOATOTOBKA K cllaye SK3aMeHa 1o Kypcy.

5. OpraHu3anms TeKylero KOHTPOJIisi U MPOMeKYTOYHOH aTTecTaAluH
110 UTOTraM OCBOEHMS Y4eOHOH 1M CUHIJIMHBI

Tekymuii KOHTPOJIb 10 JAUCHUIUIMHE «XHMHS DJIEMEHTOOPraHUYECKUX COCIUHEHUI
OCYILECTBIISIETCA B CIEAYIONMX opMax: cobeceoBaHUE 110 KOHTPOJIBHBIM BOIIPOCAM.

CobecenoBanue — CpeACTBO KOHTPOJIS, OPraHU30BaHHOE B (hopMe coOeceoBaHus 1O TEMATHKE
M3y4aeMol JUCLUIUIMHBI, PACCYMTAaHHOE Ha BBIICHEHHE 00beMa 3HaHUM 00ydYarolerocs Mo BCEM
U3Y4YEHHBIM pa3jiesiaM, TeMaM; CBOOOJHOr0 MCIOIb30BaHUS TEPMUHOJIIOTHHU /111 apTyMEHTHPOBAHHOTO
BBIpQ)XEHUSI COOCTBEHHON MO3UIINH.

CobecenoBaHue M0 KOHTPOJIbHBIM BOIIPOCAM U MUCbMEHHBIM OTBETaM Ha BOMPOCH! OIIEHUBAETCS
B COOTBETCTBHHM CO CIEIYIOUIMMH KPUTEPUSAMHU: apryMEHTHPOBAaHHOCTb IO3ULMH, IIHPOTa
UCIOJIb3YEMBIX TEOPETUYECKUX 3HAHUM.

IIpomexyTouyHas aTrrecTanust 0 JUCLHUILUINHE « XUMUS SIIEMEHTOOPTAaHUYECKUX COECTUHEHUI»
MIPOBOAMTCS Ha BTOPOM Trojy oOydeHHs B (opme sK3aMeHa, MpelyCMaTpUBAIOLIETO OTBETHl Ha
KOHTPOJIbHBIE BOIIPOCHI.

OK3aME€H — CpEJCTBO, MO3BOJIAIONIEE MOJYYHTh OSKCHEPTHYIO OLEHKY 3HAHWM, YMEHUH U
HABBIKOB, IIOJYYEHHBIX I10 HTOraM MW3Yy4YeHUS JUCHUIUIMHBI «XHUMHS DIIEMEHTOOPraHUYECKUX
COEIMHEHMI», MO3BOJISIIOIINX ACHUPAHTY aHAJIM3UPOBATh pPA3IMyHbIe (DAKThl U SIBJICHUS B CBOEH
npodeccuoHaIbHON 00JIaCTH.

Pe3ynbTaThl ciaun sK3aMeHa OLEHUBAIOTCS KaK «OTIUYHOY, «XOPOIL0Y», «yI0BIETBOPUTEIHLHOY,
«HEYAOBIETBOPUTEILHO.

Kputepuu onieHnBaHus OTBETa aclIMpaHTa:

- JUIS OLICHKH «OTJIMYHO»: HAJIMYHUE ITyOOKUX U MCUEPIBIBAIOIINX 3HAHUN B 00BEMe MPOrpaMMbl
Kypca, MpaBUjIbHbIE U YBEPEHHbIE JEHCTBUS M0 MPUMEHEHUIO TEOPETHUECKUX 3HAHUU NI pelleHus
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IIPaKTUYECKHX 3aj]ja4, TPAMOTHOE U JIOTHYECKH CTPOMHOE M3JI0KEHHE MaTepuaia Ipu OTBETE, 3HaAHHE
JOTIOJTHUTEIBHO PEKOMEHI0BAHHOM JINTEPATYPBHI;

- 17151 OLICHKU «XOPOILO»: HAJTUYUe TBEPJbIX U JOCTATOYHO MOJIHBIX 3HAHUN MPOrpamMMbl Kypca,
HE3HAYUTENIbHbIE OIIMOKM IPH OCBELIEHWH  33JaHHBIX BOIIPOCOB, MpPaBWIbHbIE ACUCTBUS TIO
IIPUMEHEHHUIO TEOPETUYECKUX 3HAHMM /i pelleHUs NPAaKTHUYECKUX 3a7ad, 4YEeTKOE H3JI0KEHUE
Marepuana;

- JUIsl OLEHKU «YAOBJIETBOPUTENIBHO»: HAJMYME TBEPIABIX 3HAHUN MPOMIEHHOIO Marepuaa,
U3JI0’KEHUE OTBETOB C OMIMOKAMM, YBEPEHHO HCIPABISEMBIMU IOCJE JOMOJHUTEIBHBIX BOIPOCOB,
HE0OXOUMOCTh HABOJSIIMX BOINPOCOB, MPAaBUIbHBIE JEHCTBHUS MO MPUMEHEHUIO TEOPETHYECKHX
3HAHUU U1 PELIEHUs IPAKTUUECKUX 3a/1a4;

- JUIsl OLIEHKH «HEYJIOBJIETBOPUTEIBHO»: HaJHuue TIpyObIX OMIMOOK B OTBETE, HEMOHHWMaHUE
CYLIHOCTH H3JIaraéMOI0 BOIIPOCA, HEYMEHUE INPHUMEHATH 3HAHMS Ha IPAKTHKE, HEYBEPEHHOCTh U
HETOYHOCTh OTBETOB Ha JOMOJIHUTEIbHBIE U HABOJSALIUE BOIIPOCHI.

JIMCLIMIUIMHA CYHMTAETCsl OCBOGHHOW, €CiaM OOydYaloUMiics NOMYYHJI OLEHKY «OTIMYHO,
«XOPOLIO», «YJOBJIETBOPUTEIBLHO.

OueHovHbIe cpeACTBa AJIsl MPOBEICHHUA TEKYIIero KOHTPOJIsI
IIpumepHbIe TeMbl 1JIsl MPOBeeHUs coOOeceT0BAHMIA

1. TeopeTuueckue MPEACTABICHUS O MPUPOJEC XUMUYECKUX CBsI3€H U DIEKTPOHHOM CTPOCHHH
AJIEMEHTOOPTaHUYECKUX COEIMHEHUH.

Knaccudukanusa snementooprannueckux coeanneHuit (30C). OcHOBHBIE H3Tallbl Pa3BUTHS
xumun J0C. Ee BnusiHUE Ha TEOPUIO XUMHUYECKOIO CTPOEHUS MOJIEKYJIIPHBIX CUCTEM.

OCHOBHBIE TIOJOXEHHUSI KBAaHTOBOM XuMuu. YpaBHeHue Illpenunrepa pns aTOMHO-
MOJIEKYJISIPHOM CHUCTEMBI Kak OCHOBa JJIi TEOPETUYECKOrO0 UCCIECJOBaHMUsSI €€ CTPYKTypbl U
ANEKTPOHHOTO CTPOCHHUS. DJIEKTPOHHOE CTPOCHHUE aTOMOB M UX HOHOB. ATOMHBIE OpOUTANIM M HUX
KIaccuukanus.

AHanu3 SNEeKTPOHHOTO CTPOEHHUS MOJIEKYJ B TepMHHAX 3G (EKTUBHBIX 3apsIOB HA aTOMax U
3acesIeHHOH (TIOpPSIKOB) CBSI3EH.

ConpsikeHHble MOJIEKYJIbI Kak Juranasl B D0C. DIEKTpOHHOE CTPOEHUE COMPSHKEHHBIX
MOJIEKYJ B 3JIEKTPOHHOM IpuOmkeHnu. Meton Xwokkens. CxeMbl 3JIEKTPOHHBIX YPOBHEW 3HEPTU U
MO annuna, 6yTaaneHa, aHHOHA IIUKJIONEHTaAUeHIIIa, OEH30I1a ITUKIOOKTAaTETpacHa.

Konuenmus apomatnunoctu B xumuu JOC. [Ipumepsl MeTauI00praHMuecKux apoMaTHUYECKUX
CUCTEM.

[Ipupona xumuueckux cpsizeit B DOC. ['mOpuanHble opOUTAIN U MPUHIUIBI UX HCIOIb30BAaHUS B
KaueCTBEHHOW TEOpUU XMMHUYECKOTo cTpoeHus. Kmaccudukamnus tumnoB xumuueckux cssizeir B J0C.
[Ipupona cBsi3u B 0J€(UHOBBIX, ALETHICHOBBIX, LIUKIONEHTAUEHWIBHBIX U apEHOBBIX KOMIUIEKCAaX
MIEPEXOIHBIX METAUIOB. KpaTHbIE CBSI3M DJIEMEHT-YIVIEPOJ M JJIEMEHT-2JIEMEHT. MHOIOLEHTPOBBIE
CBSI3H.

CuMMeTpHs MOJIEKYJI M €€ UCIIOJIb30BAaHUE B TEOPUH XUMHUUecKoro ctpoeHus J0C.

MonekynsipHble opOUTaId B OJEPUHOBBIX, ATMWIbHBIX, IIUKIONEHTAAUCHUIBHBIX U apEHOBBIX
KOMIUIEKCaX. XMMHUUYECKUE CBSI3U B DJIEKTPOHOJACPUIIMTHBIX MOJIEKYIax (Ha MpUMEpax MPOCTEHIINX U
MTOJTMD IPUIECKUX TUIIPUIOB 00pa U KapOOPaHOB).

KayectBennsle crnocoObl orenku craduiabHocTH DOC. IlpaBuino 3¢QQeKTHBHOrO aTOMHOIO
Homepa. [IpuHImm n301006aTbHON aHATIOTUN U €T0 TPUOIIKEHHUS.

Teopernueckue ocHoBbl crepeoxumun JOC. TloHsTHE O KOH(pOPMANMIX U KOH(UTYpaLUsiX.
KoopanHaiimonHbele MOJWA3IPHI, XapaKTEpHbIE I KOOPAWHAUMOHHBIX uucen 4,5,6. XHUpambHOCTh
MOJIMDAPOHOB C MOHO- M OHWJACHTATHBIMH JHUTaHAaMu. l[lnaHapHas XHpPaTbHOCTh M ONTHYECKAs
aKTUBHOCTb METAJVIOKOMILIEKCOB C  OJIeQUHOBBIMU, IUKJIONEHTAIUECHUIbHBIMU, apEHOBBIMU
JUTraHaamMu.

2. PeaknrionHast cnocOOHOCTB DJIEMEHTOOPTAaHHYECKIX COSMHEHUM.

OcHoBHbIE THUIIBI peareHToB (anexTpodubl, HYKJICO(UITHI, MPOTO(UIIBI,
panukoduibl,kapobenous). Kinaccudukamus ocHOBHBIX THIOB peaknuii ¢ yuyactuem JOC. Peakiuun
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M0 CBSI3M METaJUI-THTaHj (peakuus 3aMelleHus, TPUCOSANHCHHISI, STUMUHUPOBAHUS, (parMeHTAIIHH,
BHEJPEHHUS, OKUCIUTEIBHOTO MPUCOEANHEHNS, BOCCTAHOBUTEILHOTO JIMMUHUPOBAHN).

[IpeBpamieHust JUTraHAOB B KOOPAMHAIIMOHHOM cdepe MeTaisioB (CTPYKTYPHO HEXECTKHE
COCIMHEHMS, BHYTPUMOJEKYJSIPHBIE MEPErpyNIUMpPOBKA U MOJeKyJsipHas auHamuka OO0C
(TayTOMETpHSI, METAIUIOTPOIHSI, BHYTPEHHHUE BPALLEHUS BOKPYT CBSI3U METAJUI-JIUTAH[).

OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE TPEBPAILICHHS METAINIOOTPAHUYECKUX COCTUHEHUMN.

Pasnmuuus B crpoenmm u cBoiictBax DOC B ra3oBoid, XUIKOH W TBepaod ¢aszax. Pomb
MOJIAPHOCTU Cpelbl U crenuduueckoid conpBanuu. MOHBI M HMOHHBIE Mapbl, UX pPEaKIMOHHAs
crocoOHocTh. PaBHOBecHass CH-kucnotHocts, mikanmel CH-kucnmotHocTH, BiausiHue crpoeHuss CH-
KHMCIIOT Ha paBHOBecHY10 CH-Kncia0THOCTD, KMHETHYECKas KucinoTHocTh CH-kucnor.

3. ®u3nyecKkue METOAbl UCCIEAOBAHUS CTPYKTYPBI U 3JIeKTpoHHOTO cTpoenus DOC.

SIMP-cnektpockonust (umnyibcHas SIMP-gypbe cnektpockomnusi, nuHamudeckuii SIMP) B
UCCIIETIOBAaHUH CTPOEHUS U peakuoHHOo# criocobHocTn DOC. dusnueckre U TeOpeTUYECKUEe OCHOBBI
merona. llonsitue 00 ocHOBHBIX SIMP-mapamerpax: XHUMHYECKOM CIBUT€, KOHCTaHTaxX CIHH-
CIIMHOBOT'O B3aUMO/JICHCTBUS, BpeMeHax penakcauuu. Obnactu npumeHenust B xumun J0C: uzydeHue
CTPOEHHUS U JTUHAMUKHU MOJIEKYJI, OIIPEIECIICHUE IIPUMECEH.

Macc-cnektpomerpusi. Puznueckue U TEOpETHUECKUe OCHOBBI MeToAa. OOIacTi MpUMEHEeHUS B
xumun JOC: ycTaHOBJIEHHE COCTaBa U CTPOEHUS MOJIEKYJI, KAUECTBEHHBIM U KOJIMYECTBEHHBIN aHAIN3
cMeceil (XpomaT O0-Macc-CIIEKTPOMETpHsl), OIpeAeleHHe MHKPOIPUMECe, HW30TOMHBIN aHalu3,
U3MEpPEHUE TEPMOXMMHUYECKUX I1apaMeTpOB (PHEPTUM HMOHMU3ALUMU MOJIEKYJ, SHEPruu IOSBIICHUS
WMOHOB, JHEPrHMH IHCCOIUAIMHN CBsI3ei), U3y4YeHHE HOHHO-MOJEKYJSIPHBIX peakuuid, razodaszHas
KHMCJIOTHOCTb 1 OCHOBHOCTb MOJIEKYIL.

Meton pentrenoctpykrypHoro ananuza (PCA). dusndeckre 1 TeOpeTHUECKHe OCHOBBI METO/1a.
Obnactn npumeHenns B xumud DOC: yCTaHOBIEHHE CTPOSHHUS MOJIEKYJT M KpPUCTAJUIOB,
HCCIEA0BaHUE NPUPOABbI XUMUYECKUX CBA3EH.

®oro- (O®IC) wu penrrenopotodnekrpoHHas (DCXA) cnekrpockonuu. Dusznueckue u
TeopeTudeckue OcHOBbI MeToAOB. IIpumenenune B xumun D0C: U3ydeHHE 3JIEKTPOHHOTO CTPOEHUS
MOJIEKYJI, U3MEPEHHUE JHEPIU NOHU3ALUH.

Ontuueckas cnekrpockonus (MK, YO, KP). ®uznueckue u Te0peTHYECKUE OCHOBBI METOJIOB.
[Ipumenenne B xumuu DOC: yCTaHOBJIEHHE CTPOEHHUS MOJEKYJ, W3Y4eHHE JMHAMHMKH MOJIEKY,
M3MEPEHHE KOHIIEHTpauuu. [IpuMeHeHue CUMMETpUM NpU HUHTEPHPETALUH SKCIEPUMEHTATBHBIX
CIIEKTPOB.

CrexTpocKonusi  3JIEKTPOHHOrO  MapamMarHUTHOro pesoHanca (OIIP). ®usnyeckue u
TEeOpeTudecKre OCHOBBI MeToJI0B. [IpuMenenue B xumuu D0OC: yCTaHOBJIEHHUE CTPOEHUS PaJMKalIOB,
M3y4Y€HUE JUHAMUKHU MOJIEKYJ U MEXaHU3MOB PaIMKATbHBIX PEAKLIUMN.

4. Oprannyeckue NpON3BOIHbBIE HETIEPEXOAHBIX FJIEMEHTOB.

Opranudeckrie MPoU3BOIHBIE IIeNOYHbIX MeTaioB (I rpymma).

JIMTHITHOOpTraHWYECKUE COCIUHEHUs, WX CBOWCTBA, CTPOCHHE, METOJbl TMOJYy4YEeHUS |
IIPUMEHEHHE B OPIraHUYECKOM CHUHTE3E.

Opranuyeckrie CoeIMHEHUs] HATPUs U KaJusl.

Peakuust merannupoBaHusa. ApoMaTHYeCKHe aHUOH-PAJMKANbl: 00pa3oBaHUE, CTPOCHHUE,
CBOMCTBA.

Oprannyueckuie NpoU3BOIHBIE A1EMEHTOB I rpymnmsl.

MaruuitopraHi4ecKue COEIUHEHUS: MOJIydYeHHUEe, CTpPOEHHE, CBOMCTBa. Poib pacTBOpuTEns B
CHHTE3¢ MAarHMHOpPraHMYecKUX coeAuHeHui. PeaknnoHHas crnocoOHOCTP MarHUHOPraHUYECKHX
COEIMHEHMI M UX IPUMEHEHNE B OPTaHUYECKOM U METAJUNIOOPTaHUYECKOM CUHTE3E.

Opranndeckue Npou3BoaHbIE 31eMeHTOB XII rpynmsl.

[luHK- W KaaMHUIOpraHMYECKHE COEIWHEHMS: TIOJNy4eHHE, CTPOCHHME, CBOMCTBA. Peaknus
Pedopmarckoro.

Oprannyeckue COEIUMHEHHsI PpTYyTH: TOJy4eHHE, CTPOECHHE, CBOWCTBAa. MepKypupoBaHue
apomaTuyeckux coenuHenuii. Peakiusa HecmesHoBa.

Cummerpuszanus u JUCITPONIOPLIMOHUPOBAHNE PTYTBOPraHUYECKUX COEINHEHUM.
PryThopranvueckre CcOeIUHEHHS B CHHTE3€ OpPraHWYECKUX MPOM3BOIAHBIX APYTHX METAJIOB M
OpraHUYEeCKOM CHUHTE3E.



Opranudeckue npou3BoaHble 31eMeHToB 111 rpynmns.

Bopopranuueckue coenuHeHus. OCHOBHBbIE THUIIBI COCIUHEHUW, CUHTE3, CBOWMCTBA, PEAKIIUH.
I'mapobopupoBaHie HEHACBHIIICHHBIX COCIMHEHHH, PErnOCeIeKTHUBHOCTh peakiuu. llpumenenue
OOpOpPraHUYEeCKUX COCTUHEHUN B OPraHUYECKOM CHHTE3€.

KapOopanbl, MeraisiokapOopaHbl, TMoiydeHHe, cBoWcTBa. (OCHOBHBIE THIIBI KapOOpaHOB.
Hkocarnpuueckue kapOopaHbl, OCHOBHBIE PEAKIUU.

AmoMuHuloprannyeckue coenuuenus. OCHOBHBIE THUIIBI COEAMHEHUM, CHUHTE3, CBOWCTBA,
peakuuu. Kartanuzaropel Llurnepa-Harra. [IpumeHeHne amtOMUHUMOPraHUYECKUX COCIUHEHUN B
MIPOMBILIJIEHHOCTH U OPTaHUYECKOM CUHTE3E.

Opranuueckue npousBoaHble 3neMeHToB XIII rpynmns.

lannuii-, wHAMI- U TaTUHOPraHWYECKHE COEJUHEHUs: II0Jy4YEHHE, CTPOCHHUE, CBOWCTBA.
[IpuMeHeHne TanuHOPraHnYeCKUX COCIMHEHUM B OPraHMYECKOM CUHTE3E.

[TonydyeHre NoaynpoOBOJHUKOBBIX MaTepUaIOB METOJOM ra3oa3HOTO pas3lioKEeHUs TaJUIHi- U
WHJIUMOPTraHUYECKUX COEIUHEHHM.

CpaBHuTeNbHAs PEAKIMOHHAA CIOCOOHOCTh OPraHMYECKUX MPOU3BOAHBIX 3neMeHToB XIII
TPYIIIIBL.

Oprannueckue Npou3BOAHbIE 3IeMEHTOB X1V rpymnsbl.

Kpemuuitopranndeckue COeIMHEHMS: TI0Jy4eHHUE, CTPOCHHE, CBOMCTBA.

I'mapocunmivpoBaHue HEHACBILIEHHBIX MPOU3BOAHBIX. [lommopranocuiokcansl. CHUIUIOBBIE
s¢upel. KpeMHuiiopranudecknue coeIMHEHHsI B OPraHnYeCKOM CHHTE3€ M MIPOMBIIIIICHHOCTH.

I'epmannii-, 010BO- M CBHHIICOpraHUYECKUE coequHeHHus. OCHOBHBIE THUIIBI COEIWHEHMI,
IIOJIyYeHUe, CTPOEHHEe, CBOMCTBA M peakuuu. [IpencraBieHue O THIIEPBANCHTHBIX COCAUHEHUSX.
[IpakTHueckoe UCIOIb30BaHUE OPTAHUYECKUX MPOU3BOIHBIX 31eMeHTOB XIV rpymnmnsi.

Coenunenus sneMeHTOB XIV rpynmbl ¢ S-CBSI3bIO AJIEMEHT-2JIEMEHT: CHHTE3, CTPOCHHE,
CBOMCTBA.

Coenunenus snemeHToB XIV rpynmbel ¢ KpaTHBIMH CBSA3SIMH  DJIEMEHT-2JIEMEHT: CUHTE3,
cTpoeHue, cBoiicTa. [Ipo0iema TBOECBA3aHHOCTH B XUMUHU DOC HEMEPEXOIHBIX JIEMEHTOB.

Opranuueckue MpoU3BOIHBIE IEMEHTOB XV IPYIIIIbI.

Opranuyeckre Npou3BoHbIE (Gochopa U MBIIIbSIKA, OCHOBHBIE THIIBI COCJAMHEHHWH BbICHIEH U
HHU3IIECH CTENEHEH OKHUCIEHHs, METOJbl CHHTE3a, CTPOCHUS, CBOWCTBA. | €TepOLUKINYECKHUE
coenuHeHus ¢ocpopa. Peakuus Burrura. IlpumeHeHue Oprudeckux NPOU3BOIHBIX 3IJIEMEHTOB V
IPYIIIBI B IPOMBIIUIEHHOCTH, CEIbCKOM XO3SIICTBE, MEAUIINHE.

CypbMa 1 BUCMYTOPraHU4ECKHE COEIUHEHUS.

5. Oprannyeckue NpoU3BOIHbIE IEPEXOAHBIX METAIIIOB.

Knaccupukanuss MeTamIoOpraHMYecKMX COCIMHEHUH MepexXOfHbIX METauIoB [0 THUIlY
JIMTaH/0B, KOOPAUHUPOBAHHBIX C METAJIJIOM.

KapOoHuIbHBIE KOMIUIEKCHI TEPEXOJHBIX METALIOB.

OcHOBHBIE THITBI KapOOHUIIOB METaIOB. MeTobl CUHTE3a, CTpoeHne U peakinuu. Kapbonunat
aHMOHBI, KApOOHUI TaJOTeHH b, KapOoHUITaapuasl. [Iprponaa cBs3u MeTami-kapOOHHUI.

MertannkapOOHWIbHBIE KJIacTephl MEPEXOAHBIX MeTauloB. (OCHOBHBIE THIIBI, IOJy4YEHHUE.
Crepeoxumuueckasi HEXKECTKOCTb: MHUIpalnus KapOOHWIBbHBIX, THAPHUIHBIX, YTJIEBOJOPOIHBIX
JUTUHJOB U METaJUIMYeCKOTro ocToBa. lIpeBpalieHus yrieBoJopoJOB Ha KJIACTEPHBIX KapOOHMIIAX
METAJIJIOB.

[IpakTueckoe npuMeHeHne KapOOHIIOB METAIIIOB.

I'uapuaHbIE KOMILIEKCHI IEPEXOAHBIX METAJIOB.

OCHOBHBIE TUIIBI BOJOPOJAHBIX KOMIIIEKCOB IEPEXOIHBIX METAIIIOB. COeTMHEHUS C BOJAOPOIHBIM
aTOMOM: MOHO-, OM- W mnonusaepHble. COeIUHEHUS C TEPMHUHAIBHBIM M MOCTHKOBBIM aTOMaMH
Bozopoaa. CoeTMHEHNsI ¢ MOJIEKYJIIPHBIM BOJOPOJOM: CHHTE3, CTPOCHHUE, CBOMCTBA. XapaKTep CBS3H
METaJUI-BOJOPO/, €€ MOJIAPHOCTh, BO3MOKHOCTh JUCCOLMAUU. B3aMHbIe NIpeBpalieHus BOJOPOAHBIX
KOMILUIEKCOB M OPTaHWYECKUX COECIMHEHHMM MEePEXOIHBIX METAUIOB. POIb BOJIOPOJHBIX KOMIUIEKCOB B
METaJUIOOPraHUYECKOM CHHTE3€ U KaTaau3e.

Kapb6eHnoBblie 1 kapOMHOBBIE KOMILJIEKCHI TEPEXOAHBIX METAJIIOB.

KapOeHoBble KOMITIEKCHI MEPEXOAHBIX METAUIOB. JJIeKTpoHHOe cTpoeHue. KapOGeHoBble
koMmiuiekcel dumepa. Kapbenosbie komruiekcsl 1llpoka. Meronbl cuHTe3a KapOEHOBBIX KOMIUIEKCOB
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@umepa (o ®umepy, no Jlannepry). Peakunn xapoeHoBrIx koMIuiekcoB duriepa (HykieopuabHOe
npucoenuaenne k C), nenporonupoBaHue cBszeii C-H. Ponp kapOEHOBBIX KOMIUIEKCOB B
Karanuse(merare3uc oneduHoB). Vcrnonp30BaHle B TOHKOM OpraHudeckoMm cuHTese. Peakius [letna.
Merare3uc HUKIMYECKUX alkeHOB. KapOMHOBbIE KOMILJIEKCHI MEPEXOJHBIX METAJUIOB. DIEKTPOHHOE
crpoenue. Kapounossie kommiekcsl @umepa. Kapounossie kommekcs! Hpoka. CunTe3 KapOMHOBBIX
KOMILIEKCOB JIeficTBHEM KHcIOT JIbtorca Ha kapOeHoBble KoMIuIekehl Puiepa. Peakiyy kapOMHOBBIX
KOMIIJIEKCOB C HYKJI€O(QMIbHBIMU peareHTaMu. Posib KapOMHOBBIX KOMIUICKCOB B KaTaJN3€: METATE3UC
U TIOJIMMEPU3ALIUS AJIKUHOB.

Kommiekcel nepexoaHbIX METaIOB.

OOmiast XapakTepUCTUKA CTPOCHUS U yCTOMYMBOCTH. Pa3nyHble TUIIBI CBA3EH METaylI-TUTaH/.
CTpyKTypHO-HEKECTKHE COEJMHEHUS. BHYTpeHHs TMHAMHUKa MOJIEKYJI.

Kommiekcrl MeTamioB ¢ onepuHaMu.

Tunbl KOMIIJIEKCOB € JIMHEMHBIMM M LMKIMYECKUMH MOHO- M THojuosnedpuHamu. MeTossl
MOJTy4YEHHUS, CTPOCHHUE, CBOWCTBA. [Ipupona CBSI3U onepuHa c METAJIOB.
[Mukno6yTanuenxene30TpukapooHui1. Posb 01epMHOBBIX KOMIIEKCOB B KaTallu3e.

ALeTHIIEHOBbIE KOMILIEKCHI.

Tunbl aneTUIEHOBBIX KOMILJIEKCOB. MeTonbl IOJIyuyeHHs, CTpOEHHE, CBOiicTBa. MOHO- U
OMMEeTAIUTMYECKHE KOMIUIEKCHI. ALETHIICH-BUHUINICHOBAs TEPETPYNIUPOBKAa B KOOPAMHAIIMOHHON
cepe METauIOB KaK METOJ CHHTe3a BUHUIMJCHOBBIX KOMIUIEKCOB. AIIETUJICHOBBIE KOMIUIEKCHI B
KaTajause.

ANniibHbIE KOMITJIEKCHI.

Turbl aJUTMIIBHBIE KOMIUIEKCOB. METO/IbI CUHTE3a, CTPOCHUE, peakiuu. Poib B kaTanuse.

[{ukoneHTa ueHNIbHbIE KOMIIEKCHI.

Tunbr kommuiekcoB. CtpoeHne. MeTtaiuioneHsl: GpeppolieH, HUKeNneneH, kodanproneH. CuHTes.
PeakimonHas crocoOHOCTh (3aMelleHHEe B JIMTaHAE, peaklUH C pa3pbIBOM CBS3U METaJI-KOJIBLO,
penokc-peakiuun). MeTamoneHUIanKuiabHble KaTUOHbI. [{MKIIONEHTaIueHUIbHBIE TPOU3BOJIHBIE
TUTaHa W UUpKOHUA. Tunbsl KommuiekcoB. CHHTE3, NpPUMEHEHHE B KaTajlu3e IPOLIECCOB
MOJINMEPU3aLIH. HuknonenragueHUIKapOOHUIbHbBIE KOMILIEKCBI. Cunres. Xumus
UKJIONEHTaJMeHUIMapraHeiTpukapOoHia (LMMaHTPEHA).

[uknoneHTtagueHMIKapOOHUIIbHBIE KOMIUIEKCHI JKelie3a, Ko0aabTa, MOIUOeHa.

ApPEHOBBIE KOMILJIEKCHI.

Tunsl apeHOBBIX KOMIUIEKCOB. buc-apeHOBblE KOMIUIEKCHI Xpoma. MeToabl MONy4deHHs u
peakuu. ApeHXpOMTpUKapOOHUIIbHBIE KOMIUIEKChl. MeTosibl mosyueHus u peakuuu. [Ipumenenue B
OpraHnyeckoM cuHrese. KarnoHHble apeHOBbIe KOMIUIEKCHI XKele3a u Maprania. CUHTE3 U peakiui..

bu- u nonusaepHele COEIMHEHUS IEPEXOIHBIX METAJIIOB.

JluneiiHple OW- M TONMSIEPHBIE COEIUHEHMS IEpPEXOAHBIX METaIOB: CHHTE3, CTPOEHUE,
cBoiictBa. [Ipupoma cBsizm Meramr-nurasi. CoeIUHEHUS C KPaTHBIMU CBA3SIMH METaJlI-METAJLI.
KrnactepHble (kapkacHbI€) COEAMHEHMsSI MEPEXOIHBIX METAIOB. BaxkHelline CTpyKTypHBIE THIIbI
KJIACTEPOB, UX MHUHUMAJIbHBIE U MAKCHUMAJIBHBIE DPa3MEpbl. DJIEKTPOHHOE cTpoeHue. CBoNMCTBa U
JUHAMHKA MOJIEKYJI.

Karanutnueckne mpoueccsl € y4aCcTHEM METAJNIOPIrAaHMYECKUX COEAMHEHHH NEPEXOIHBIX
METaJIJIOB.

Onuromepuzanusi  onepUHOB U aueTHJIeHOB. HukeneBble KOMIUIEKCHI B KaTaju3e
onuroMepusanuu tuieHa. Lluknoonuromepusanus (CUCTeMbl, coaepskamiie Hukenb (0) u JIuHelHas
onuromepusanus 0yraaueHa (cucremsl, cofepxanue namaauid (0)). Luknndeckas TpuMmepusanus U
TeTpaMepu3alus aleTHIIEHOB (CHHTE3 MTPOMU3BOIHBIX O€H30J1a U IUKIIOOKTAaTEeTPAaeHa).

[Tomumepu3zanus onepuHOB: Karanuzatopbl Llurnepa-Hatrta, monusTuieH, MNOJUIPONUIICH.
Crepeocnenuduyeckas noaumepusanus OyraaueHa.

W3omepuszanust ojleQUHOB: MUTpalMs JBOMHOM CBSI3M C y4YyaCTHEM METAJUIAJIKWIBHBIX U
MeTaJTATWIBHBIX HHTEpMeIuaToB. Peakuus meraTesnca oneuHOB.

I'oMoreHHoO€ THIPUPOBAaHUE: KOMILJIEKCHI C MOJIEKYJISIPHBIM BOJOPOJOM, MEXaHU3MbI aKTUBALUN
BOJIOPOJa, POJMEBbIE, KOOANbTOBbIE M PYTEHHUEBBIE KaTanu3aTopbl. CelleKTUBHOE THUIPUPOBAHHE.
ACHMMETPHUUYECKOE THAPUPOBAHHUE.
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Karanutuueckne mnpeBpalieHus MOHOYTJIEPOJHBIX MOJEKYJI; OKCO-CHHTE3: KOOaJIbTOBBIE H
poaueBsie Katanuszatopsl. Cunre3 dumepa-Tpomma. Kordepcus BoasHoro raza. KapoonuimpoBanue
U TapoKapOOHMINPOBAHHE.

Oxucnenne oyepUHOB: HHNOKCHAWPOBAHME, KaTAIU3UPYEMOE TMEPEXOJHbIMH METalJIaMu.
[TonydeHue aneranpaeruja 1 BUHUIAIETaTa U3 STHIICHA.

AnmuibHoe ankwmpoBanue CH-, NH- u OH-oprannyeckux coeauHEeHUH B yCIIOBHSIX
METAJIJIOKOMIIJIEKCHOTO KaTanu3a. MOHO-, - U MOJIJIEHTaTHBIBE JIMTaHbl. XUPAJIbHbIE JTUTAH/bl U
aCUMMEpPTUYECKHUI CUHTE3.

Mertates3uc oi1epuHOB U alleTHIICHOB. Peakius kpocc-coueTanus.

OcHOBHBIE TIPEICTaBICHUSI OMOMETAIIIOPTaHUIECKON XUMHUU.

[Tonste o MmeramiodepMeHTax: XJIOPOPUIUI, HUTOXPOMBI, (QeppeloKCUHBI, BUTaMUH B12;
cTpoeHue u ouonorndeckue GyHKuu. [[pumMeHeHne MeTauI0OOpraHuYeCKUX COSTMHEHUN B METUIIHHE.

Opranuueckue coenunenusi f- anementos. IlpencraBienus 06 opraHMYECKUX COEAMHEHMSX f-
3JIEMEHTOB. BakHelne cTpyKTypHbIE TUIIBI, METO/bI CUHTE3A, IPUPOJA CBSI3U, INHAMUKA MOJIEKYI.

HpI/IMepLI KOHTPOJIbHBIX BOIIPOCOB JIJIAA IIPOBCACHUA COﬁeceHOBaHI/Iﬂ

[lepeuncanTte 31EMEHTHI OPTraHOT CHBI.

[TpuBenute 3 mpuMepa MIEMEHTOOPTAHUYECKUX COCTUHCHUIN C JOHOPHO-AKIIEITOPHOM CBS3BIO.

Pacnonoxwure cBsizu C-Li, C-Na, C-Mg B nopsiike yBeJIM4eHHs CTSIICHH HOHHOCTH.

[epeuncinte NPUYHMHBI, BIUSIONIUE HA PEAKIIMOHHYIO CITIOCOOHOCTH CBsizelt C-DieMeHT.

Hanummre cxemy B3anMOICHCTBHS TETPAXJIOPHIA OJI0BA ¢ (DEHUILTUTHEM.

Kakum 00pa3oM MOXXHO YBEJIMYHTh PEAKIIMOHHYI CIHOCOOHOCTh JIMTHHOPTaHMYECKHX

COCIMHEHU.

7. Tlpenckaxxute peruoceIeKTUBHOCTD JIMTHMPOBAHUS METa-TUMETOKCHOeH30a. Hamummre cxemy

peaKIum.

VYkaxure chepy NpUMEHEHHUS JTUTUHINANKIIKYTIpaToB. [IpuBenuTe npumep.

9. B uem naubolsiee Ba)KHOE OTIMYME PEAKLUMOHHOW crocoOHocTh coemuuenus Na'[PhoLi]”, or
beHmTHS.

10. Hanmummare cxemy peakiuu Briopia, BBIOpaB NMpOW3BOJBHBIE peareHThl. Ha30BUTE HCXOIHBIC
BEIIECTBA U MPOAYKTHI.

11. [IpemyioxuTe cxemy pa3aoKeHUsI CIETYIONIETO COSTUHEHHUS:

Cl

ook wdE

o

Na

Hazosure BemecTsa.

12. Kaxum obpa3om nomyyaroT amuj HaTpusi. Hanumure cxemy.

13. TTouemy AMATHIIOBBII QHp U TeTparuapodypaH Kak MPaBUIIO HE UCIIONB3YIOT MPH MPOBEICHHN
HaTPUMOPraHUYECKOrO CUHTE3A.

14. B yem omiMuue peakuMd MarHUHOPraHWYECKHX COEIMHEHUHN C XJOPUAOM MEIU U XJIOPUIOM
pTyTH. OOBSCHHUTE, B YeM NMPUYMHBI 3TUX OTiauuuil. [IpuBenure cxembl peakiuil Ha mpuMepe
MpeBpalIeHUH 3TUIMarHuiiopomMuia.

15. TlpuBenute cxemy mnony4yeHus TpudeHWwIPochuHa ¢ UCIOIH30BAaHHMEM MarHUHOPraHUYECKOTro
CUHTE3A.

16. N3006pazuTe cxemy Moy4eHus: THOPEHOIA C UCIIOIb30BAaHUEM MarHMHOPraHUYeCcKoro CHHTE3a.

17. IlpuBenuTe cxeMy B3aUMOJICHCTBUS ATUJIMAarHUMOpOMUA C XJIOPUJIOM MEIH.

18. HazoBuTe yeTbipe THIIA peakuii, XapaKTEPHBIX JUIsI MATHUHOPTaHUYECKUX COETMHEHU.
[IpuBenuTe MpUMEpBI.

19. Yro Takoe peakTuB MBaHOBa. YKaXHUTE AJIEKTPOHHBIE 3((HEKThI, CYIIECTBYIOLIME B MOJIEKYJE
Takoro coeguHeHus. [IpuBeanTe KOHKPETHBIN IPUMEP U CXEMY CHHTE3A.

20. Uto oOpa3yeTcst mpH B3aMMOACUCTBUHM ATIOMHHMS CO CTUPOJIOM M BopopojaoMm. [Ipuseante
CXEMY pEaKIVH.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

[lepeuncnaure kpatko (0e3 cxem peakiuii) cepy NPUMEHEHHUS aTIOMUHHUHOPraHMYECKUX
COCTUHEHUN

OOmpsicHUTE, TMOYEMy B KayecTBE BOCCTAHOBUTENICH MCIONB3YIOT H30NPONHI3aMeICHHbIE
MIPOU3BOIHBIE ATTFOMUHUSL.

OOmwsicauTe ponb KatanuzaTopoB Lluriepa-Harra B mporecce MOMydeHUs! CTEpeOperyisipHbIX
MIOJIMMEPOB.

N3o6pasute obmryro dopmyny kapoopanoB. KakoBa kimaccupukamnmsi KapOOpPaHOBBIX CHCTEM B
COOTBETCTBHH C «Ae(eKTami» MOIUAPAIbHON CTPYKTYPhl KApOOPAHOB.

3aBepIINTe CXEMY PEAKLMU, HA30BUTE BEILIECTBA:

HCBygH1;0CH + NaNH, —»

N3obpazute ¢dopmyny ki1030-1,2-nukapbanonexadopana(l2). Kakue wu3oMepsl HMeEET 3TO
BeniecTBo. M300pa3ure cxeMy ero CHHTE3a M raJIoreHUPOBAHUSI.

N3ob6pasute dopmyny Oopaszona. M3o00pazure cxemy €ro moiaydeHus, TaJlOTeHUPOBAHUS O]
neiicTBueM TpuOpomuma Oopa, pa3JIOKEHHsS IOJ JCHCTBHEM BOIBI M B3aMMOJCHCTBHS C
OEH30JI0M B IIPUCYTCTBUU KUCIIOT JIptonca.

KakoBbl OCHOBHBIC OTIMYHUS aToMa YIJEpoJa W aroMa KPEeMHHUS B YIJIEBOJIOPOJAX W UX
KPEMHHMICOIEpKAIIKUX aHAJIOraxX.

N300pa3ute cxeMy peakiiuu JUTHHATIOMOTHAPHUIA C YETBIPEXXIJIOPUCTHIM KpeMHueM. Ha3zoBute
MIPOJTYKTHI.

CpaBHHTE OCHOBHOCTh TEKCaMETHJIUCWIIa3aHa M JU-(TperOyTwi)amuHa. OOOCHYHTE OTBET,
n300paszute HOpMyITbI BEIIECTB.

Hanwummre cxeMy ruipoinsa TpPUATHICHIIAHA.

[IpuBenure cxemy  meperpynmupoBkd  ApOy3oBa Ha  TIpUMEpe  B3aUMOJCHCTBUS
TpuMeTniadochUTa U HOIITaHA.

B uem otnuume peakimoHHON CIOCOOHOCTH 3PHPOB KapOOHOBBIX KUCIIOT U cpeaHux (ocharon?
[IpuBenutre cxemy mnpeBpanieHusi Tpuankmwidocharta B auankwidocdhar ¢  MOMOUIbIO
TPUMETHIIXJIOPCUIIAHA.

[IpuBenure cxemy peakiuu Toana-ATTEpTOHA Ha MPUMEPE B3aUMOJCHCTBUS TUATHIPOCHUTA,
METaHOJIa ¥ TETPaXJIOPMETaHa.

Uro takoe 6etann? M300pa3ute Mmexanusm peakuuu Buttura. B uem, mo-paiemy, 3aKir04aercs
JBIDKYIIAS CHJIa TAKOTO MTPEBPAICHHUS.

Pacnonoxxure coeauHeHus B mopsjake yBenuueHus kucrnotHoctu:EtSeH, EtSH, EtTeH, EtOH.
Ha3osute BemecTna.

N306pa3zuTte CXEMBI MOJTy4eHUs noNu(3TUIICHANOKCH )ceNleHOpeHa u
MOH(TUIICHINOKCH ) TeITypodeHa. YKaxute chepy mpuMeHEHHUs TUX TTOTUMEPOB.

N300pa3ute cxemMbl BO3MOXHBIX pEAKIM H3TaHCENeHONAa ¢ SnuxJopruapuHoM. HazoBure
00pa3yrommecs: BEmeCTBa. YKaKUTE MEXaHU3M BO3MOKHBIX PEaKITHiA.

[TpuBeauTe cxeMbl Tpex JIIOOBIX peakiHii ¢ ydacTheM JII0ObIX MO BalleMy BBIOOPY KOHKPETHBIX
JTUOPTaHUTUTEILTYpUI0B. Haz0BUTE peareHThl U IPOIYKTHI PEAKIIHIA.

[lepeuncnure Hanbonee BaKHBIE METOIbI TMONYYCHHs] COCTUHEHHH, coiepamux (parMeHT
F-C%"3, OTBeT CONpOBONTE CXEMAMHU COOTBETCTBYIONIMX PEAKIIHA.

KauecTBeHHO comocTaBsTe Hanbosiee BakHbIe GU3MUECKHUE M XUMUYECKHE CBONCTBA allkaHOB U
nepdropankaHoB. OOBsICHUTE, dYeM OOYCIOBJICHBI OTIWYUS CBOWCTB  amu(aTHUECKUX
YTIEBOJIOPOJOB OT COOTBETCTBYIOIINX CBOMCTB X ()TOPUPOBAHHBIX TPOU3BOTHBIX.

ConocraBpTe  cnocoOHOCTH aTomMa (GTopa K  HYKICOQWIBHOMY  3aMEUICHHIO  JUIS
nonudropankaHoB, MOTU(PTOPOIEPUHOB U TOTUDTOPAPOMATHIECKIX COSTUHEHUH.

N300pazute BO3MOXKHBIE H30MephI 1-pTop-2-xyopaTwieHa u 1,2-auxiopatuieHa. Kakoi w3
n3oMepoB Oonee crabuieH st 1-GpTop-2-XJIOpITHIICHA, a Kakod ans 1,2-mUXJIopITUIIeHA U
nouemy?

ConocraBbTe Ha Ka4YeCTBEHHOM YpPOBHE KHCIOTHOCTH TPUPTOPYKCYCHOM U TPHUXIOPYKCYCHOM
KHCJIOT, TpU(TOPAaKPHIOBOH H  TPUXIOPAKPHUIOBOH  KHCIOT, meHTadropdheHoma u
neHTaxjopgenona. M3obpasute (HopMmynbl BEIIECTB, MPOKOMMEHTHUPYWUTE BIHUSHHUE aTOMOB
¢dTOpa 1 XJI0pa Ha KUCIOTHOCTh COETMHEHHH.
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45. BepHO 1M MPEINOJIOKEHUE O TOM, UTO OoJiee 3JIEKTPOOTPUIATEIbHBIN (TOP IOJIKEH TydIle
CTaOMIM3UPOBATh COOTBETCTBYIOIIMH TPUTATOTCHMETHIbHBI aHUOH, YeM XJIOp Hu OpoMm.
Pacnonoxure 6pomodopM, ximopodopM u TpUPTOpMETaH B MOPSAAKE YBETUUEHUS KUCIOTHOCTH.
OOBsicCHUTE 3aBUCUMOCTh KHCIIOTHOCTH OT CTPYKTYpBI. VI300pasznute hopMyInbl BEmmecTs.

OueHouHbIe CPeACTBA J1JIsl MPOBeEIEeHUs MPOMEKYTOUHOM aTTecTAIMU

OK3aMeHaIOHHBIN OUJIET COCTOHUT W3 TPEX TECOPETHYCCKHUX BOIIPOCOB, TEMATHUKa KOTOPBIX
IMpEaACTaBJICHA B IIPOIrpaMME KaHAUJATCKOI'0 SK3aMCHa.

Oo0pa3ubl OM1eTOB
XuMus 3J1eMEHTOOPraHUYeCKUX COeTUHEHM i

buner 1

1. Knaccudukanusi 371eMEHTOOPTaHHYECKUX coeanHeHH. OCHOBHBIC 3Talbl Pa3BUTHS XHUMHH
3JIEMEHTOOPTaHUYECKUX COCIMHEHUI. Ee BIUsSHNE HAa TEOPHIO XUMHYECKOTIO CTPOECHHS MOJIEKYJISPHBIX
CHCTEM.

2. JluTHiiopraHuvecKre COCJMHCHUS, WX CBOWCTBA, CTPOCHHE, METOJIBI TIONyYCHUS U
MPUMEHEHUE B OPraHUueCKOM CUHTe3e. OpraHnyecKue COeIMHEHUS HaTpUs U KaJlus.

3. BosmoxHOCTH mpuMeHeHHs crekTtpockonnu SMP B XumMuHM  31€MEHTOOPTaHUYECKHUX
COETUHEHUH.

buiner 2

1. KoHuenuusi apoMaTHYHOCTA B XHMHH D3JEMEHTOOPTaHUYECKUX coeauHeHui. [Ipumepnr
METAJJIOPTraHUYECKUX aPOMATUYECKUX CUCTEM.

2. MarHuiiopraHM4ecKre COSAMHCHHUS: TIOJydYeHUe, CTPOCHHE, CBOMCTBA. Poib pacTBOpuTENS B
CHUHTE3€ MAarHUHOPTraHUYECKUX COCTUHEHUN.

3. Macc-criekrpomerpusi. DU3nvecKue U TCOPSTHUECKHUE OCHOBEI MeToa. Ob6nacTu mpuMeHeHHUS
B XMMUH 3JIEMEHTOOPTAaHUYECKUX COSUHEHUN.

buner 3

1. [Ipuposa XUMHUYECKHX CBSI3€d B DJIEMEHTOOPTAHMYECKUX COENUHEHMsIX. KpaTHbie CBs3H
3JIEMEHT-YIJIEPO U AJIEMEHT-3JIEMEHT. MHOTOLIEHTPOBBIE CBS3H.

2. [TuHK- ¥ KaAMHUHOPTaHUIECKUE COSIMHCHUS: TTOJIyICHHUEe, CTPOCHHE, CBOMCTBA.

3. MeTon peHTreHOCTpYKTypHOro aHanmu3a. Pu3nyecKkue U TEOPETUYECKUE OCHOBHI METO/IA.
O6acTu MPUMEHEHHS B XUMHH 3JIEMEHTOOPTAaHUYECKUX COCTUHEHUMN.

buner 4

1. TeopeTnueckre OCHOBBI CTEPEOXUMHUHU HJIEMEHTOOPraHMYeCKuX coequHeHui. [loHsaTne o
KOH(popManuax U KOH(pUrypanusx.

2. Oprannyeckue COeMHEHUS PTYTHU: MOIy4YEeHUE, CTPOCHHE, CBOMCTBA.

3. Onrtryeckas criekrpockonust (UK, YO, KP). ®dusndeckne U TeOpeTHIECKHE OCHOBBI METOJIOB.
IIpuMeHeHre B XUMHH DJIEMEHTOOPTaHUYECKUX COCIUHEHUN.

buiner 5

1. OcHOBHBIE THIBI peareHToB (MEKTPOPUIIbI, HYKICOPHUIIbI, KapOEHOUIbl M JAp.) B XUMHH
AJIEMEHTOOPTaHNYECKUX COETNHEHUH.

2. bopopranuveckre COeIMHEHHS: CTPOSHHE, CHHTE3, CBOHCTBA, PEAKIIHH.

3. CnekTpocKomusl 3JIEKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. PU3MYECKue U TeOpeTHUeCKue
OCHOBBI METO/1a ¥ TIPUMEHEHHNE B XUMHUU AJIEMEHTOOPraHUYECKIX COETUHEHUH.

buner 6
1. Knaccuduxkaiusi OCHOBHBIX THIIOB PEAKIIHI ¢ yUaCTHEM METaJUIOOPTaHUYECKUX COSTMHEHU.
2. KapOopa#nbl, MeTaUIOKapOOpaHbl, MMOTyICHHE, CBOMCTBA.
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3. Bo3MOXHOCTH mNpUMeHeHHs crekTpockonuu SMP B  XumMuM 31€MEHTOOPTaHUYECKUX
COCTUHEHUM.

buner 7

1. Paznmuuus B ctpoeHuu u cBoiictBax DOC B Ta30BOM, XUAKOHM M TBepaou ¢azax. Poib
MOJIAPHOCTU CPEIbl W CHelu(pUIecKol conbBaTali. VOHBI W HOHHBIC Mapbhl, WX pPEAKIMOHHAs
CHOCOOHOCTb.

2. ATFoMUHUHOpPraHUYECKUEe COSTUHEHMS: CHHTE3, CBOWCTBA, peakiuu. Karanuzaropsr Lluriepa-
Harra. IlpumeHeHne alfOMUHUAOPraHUYECKUX COECIMHEHHM B IMPOMBILUIEHHOCTH UM OpPraHU4EeCKOM
CUHTE3E.

3. Macc-cniekrpometpusi. uznueckue U TeopeTudeckre OCHOBBI MeToa. O0iacTi MpuMEHEeHUs
B XMMUH 3JIEMEHTOOPTAHUYECKUX COEUHEHUN.

buner 8

1. Knaccudukarusi 3J€MEHTOOPTaHUUYECKUX coenuHeHUuN. OCHOBHBIC 3Talbl Pa3BUTHS XUMHH
3JIEMEHTOOPTAaHMYECKUX coeMHEeHN. Ee BIusHUE HA TEOPUIO XMMHYECKOTO CTPOSHHUS MOJICKYIISIPHBIX
CHCTEM.

2. lannuii-, UHOUI- ¥ TATUHOPraHUYECKUE COEAMHEHHUS: TOJy4YeHHE, CTPOCHHE, CBOWCTBA,
MIPUMEHEHUE.

3. MeTon peHTreHOCTpYKTypHOro aHanu3a. Pu3nyecKue U TEOPETUYECKUE OCHOBBI METO[A.
OO6nacTi MpUMEHEHUS B XUMHUU DJIEMEHTOOPTaHUIECKIX COCTUHEHUH.

buner 9

1. Konnenuusi apoMaTHYHOCTH B XHUMHUHU 3JEMEHTOOPraHMYECKUX coenuHeHuil. [Ipumepsr
METAUIOPTAHUYECKUX APOMATUYECKHX CHCTEM.

2. KpemHuiiopranuyeckue COEIUHEHHs: TIOJy4YeHHe, CTPOEHHUE, CBOWCTBA, MPHUMEHEHHE.
[IpencraBnenue o rUNEpPBaJICHTHBIX COEAUHEHUSIX.

3. Onrrueckas cnekrpockonus (MK, YO, KP). ®usnyeckue u TeOPETUHICCKHE OCHOBBI METOIOB.
[IpuMmeHeHne B XUMUHU 3JIEMEHTOOPTaHUYECKUX COCIMHEHUM.

buner 10

1. Ilpupona XUMHYECKHX CBSI3€M B DIIEMEHTOOPTaHMYECKUX COEAMHEHUAX. KpaTHble CBs3H
AJIEMEHT-YTJICPO]T ¥ JIEMEHT-3JIEMEHT. MHOTOIICHTPOBBIE CBSI3H.

2. 'epmanmii-, 010BO- U CBUHEIIOPTAHUYECKUE COSAMHEHMUS.

3. CIeKTpOCKOMHsI AICKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. DU3HUeCKrue M TeOPETUYECCKHE
OCHOBBI METO/1a U TIPUMEHEHHUE B XUMHUH DJIEMEHTOOPTaHUYECKIX COCTUHEHUH.

buner 11

1. TeopeTnueckre OCHOBBI CTEPEOXMMHH 3JIEMEHTOOPTAaHMYECKUX coenuHeHui. llonstue o
KOH(pOpMaLUsAX U KOHPUTypaLusX.

2. CoenuaeHns 3neMeHTOB XIV Tpynmbel ¢ G -CBs3BbIO 2JieMeHT-diieMeHT. CoelnHeHus
anemMeHTOB XIV rpynmsl ¢ KpaTHBIMU CBA3SMHU 3JIEMEHT-)JIEMEHT.

3. Bo3MOXHOCTH TNpUMEHeHHs crekTpockonnu SIMP B XWMUM  3JI€MEHTOOPTaHHMYECKHX
COCIMHECHUM.

buner 12

1. OcHOBHBIE THIBI peareHToB (MEKTPOPUIIbI, HYKICOPHUIIbI, KapOEHOUIbl U JAp.) B XUMHH
AJIEMEHTOOPTaHNYECKUX COETNHEHUH.

2. Opranndeckne npou3BoAHbIE (ocopa U MBITIBSIKA, OCHOBHBIE THITHI COSMHEHUH BBICIIEH U
HU3LIEH CTENEHEW OKMCIEHMs, METOABl CUHTE3a, CTPOEHHE, CBOMCTBA. IIprMeHeHne opraHMYecKHx
MIPOU3BOJIHBIX 3JIEMEHTOB V TPYyMIbl B IPOMBIIUIEHHOCTH, CEILCKOM X03S5IICTBE, MEUIIMHE.

3. Macc-cniektpometpusi. dusznyeckue U TeopeTudeckre OCHOBBI MeToa. O61acTH MPUMEHEHUS
B XMMHH 3JIEMEHTOOPIaHUYECKUX COETMHEHUH.
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buner 13

1. Knaccugukanns OCHOBHBIX THITOB PEAKIIUH C y9aCTHEM METAJIOOPTaHUUECKUX COCTMHEHHM.

2. Merannouensl: (eppoleH, HUKeneneH, kodanpToleH. Cunre3. PeakunonHas crnocoOHOCTS.
MeratoneHmIanKuiIbHbIe KaTHOHBL. L{MKIIOneHTaqueHIbHbIE TPOM3BOAHBIE TUTAaHA W LUPKOHHSL.
Cuntes, mpuMeHeHne B KaTanu3se. L{ukioneHTaiueHnaKapOOHNIbHbBIE KOMIICKCHI.

3. MeTox peHTreHOCTPYKTypHOro aHanu3a. Du3ndeckue M TEOPETUYECKHE OCHOBBI METOJA.
OO6nactu NPUMEHEHUSI B XUMHUH 3JIEMEHTOOPTaHUYECKUX COCTUHEHUN.

buiner 14

1. Paznmuumst B ctpoenun u cBoiictBax DOC B ra3oBoil, kuakod u TBepaoi ¢aszax. Pomb
MOJIAPHOCTU Cpelbl U crhenuduueckoi coipBaTali. MOHBI M HOHHBIE Mapbl, MX pPEaKIHOHHAs
CIIOCOOHOCTb.

2. Karanutuueckue MPOLECChl € Y4YaCTHEM METAJUIOPraHUYECKHX COEIMHEHUN MepexOoqHbIX
METaJIJIOB.

3. Onrrueckas cnekrpockonus (MK, YO, KP). ®uzndeckre u TeOPETHIECKHUE OCHOBBI METOIOB.
[IpuMeHeHne B XUMUU 3JIEMEHTOOPTAHUYECKUX COSTUHEHUH.

buner 15

1. Knaccudukanusi 31eMEHTOOPTaHHYECKUX coearuHeHU. OCHOBHBIC 3Talbl Pa3BUTHS XHUMHH
3JIEMEHTOOPTAaHMYECKUX coeuHeHuil. Ee BnusiHue Ha TeOpHUI0 XMMHUYECKOTO CTPOSHHUS MOJIEKYIISIPHBIX
CHCTEM.

2. [lonsiTie 0 MerayutopepMeHTax: XJIOPOPWILI, ITUTOXPOMBI, (HEeppeaOKCHHBI, BUTaMUH Bio,
cTpoeHue u ononorudeckue Gpynkuuu. [IpuMeHeHne MeTayuIOpraHu4ecKX COeTUHEHUIN B MEIUIIUHE.

3. CIeKTpOCKOMHsI 3JICKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. Du3nYecKkue M TeOPEeTUUICCKUE
OCHOBBI METO/1a ¥ IPUMEHECHHE B XUMHH JIEMEHTOOPTAHUYECKUX COCTUHCHUM.

6. YueOHO-MeTOMMYecKOe 1 MH(OPMAIITHOHHOE 00ecTiedeHue TN CIUTIINHbI
OcHoBHasi iMTEpaTYpa

1. TI'punByn, H. Xumus snemenros: B 2-x 1. T. 1 / H. I'punByn, A. Opumo. — M.: JlaGopaTtopus
3HaHui, 2023. — 607 c.

2. TI'punByn, H. Xumus snemenroB: B 2-x 1. T. 2 / H. I'punByn, A. DpHino. — M.: Jlabopatopus
3HaHui, 2023. — 670 c.

3. Peyrtos, O. A. Oprannueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypn, K. II. Bytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 567 c.

4. Peytos, O. A. Opranunueckas xumus: B 4-x 1. T. 2/ O. A. Peytos, A. JI. Kypu, K. II. Bytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 623 c.

5. Peyrtos, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 544 c.

6. Peyrtos, O. A. Oprannueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 726 c.

7. Cwmut, B. A. OCHOBBI COBpEMEHHOTO OpTraHMYECKOro CHHTe3a. YueOHoe mocodue / B. A. Cmur,
A. 1. Juneman. — M.: bunom. Jlaboparopwus 3uanuii, 2014. — 750 c.

8. Cwmur, M. Opranunueckas xumust Mapya. Peakiun, MexaHu3Mbl, CTpoeHHe: YTIIyOJeHHBIN Kypc
JUTSl YHUBEPCUTETOB M XUMHYeCKuX By30B: B 4-x 1. T. 1 / M. Cmurt. — M.: JlabopaTopusi 3HaHHI,
2020. - 458 c.

9. Cwmut, M. Oprannueckas xumusi Mapua. Peakiiuu, MexaHU3MBbI, CTpOSHHE: YTIIyOJICHHBIA KypC
JUIs. yHUBEPCUTETOB U XMMUYECKUX By30B: B 4-x T. T. 2 / M. Cmur. — M.: JIaGopatopus 3HaHUl,
2020. -539 c.

10. CmuTt, M. Opranunueckas xumus Mapua. Peakuuu, MexaHu3Mbl, CTpoeHue: YTIyOJIeHHbIH Kypc
JUTSl YHUBEPCUTETOB M XUMHUYeCKuX By30B: B 4-x 1. T. 3 / M. Cmurt. — M.: JlabopaTopusi 3HaHHH,
2020. - 550 c.
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11.

12.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Cwmut, M. Oprannueckast xumusg Mapua. Peakunu, MexaHu3Mbl, CTpoeHUe: YTIyOJeHHbIH Kype
JUTsl YHUBEPCUTETOB M XUMHYECKuX By30B: B 4-x 1. T. 4 / M. Cmurt. — M.: JlabopaTopusi 3HaHHI,
2020.-511 c.

OnpmenOpoiix, K. Meramnoopranndyeckas xumuss / K. DnpmenOpoiix. — M.: bunoM.
Jlaboparopus 3uanui, 2014. — 750 c.

JlonoiHUTeIbLHAS JTUTEpaTypa

Anekcees, P. C. Peakiiun Hykieo()HIBHOTO 3aMeIIeHHs U JIMMHUHUPOBAaHUS: Y4ueOHOe mocodune
mis  cryneHtoB  Beicmielr mkonel /  P. C. AnekceeB, C.C.KapmoB, B.W. Tepenun,
JI. W. JIluBannoBa, M. B. JIuannoB. — M.: JIaboparopust 3nanuii, 2024. — 284 c.

Adanacees, b. H. ®usnueckas xumus / b. H. Adanacees, 0. I1. Akynosa. — M.: Jlans, 2012. —
464 c.

Bapeimok, B. II. Besmecymwuii xuBOTBOpHBIN KpemuHuid; moHorpadus / B.II. Bapsiok,
M. I'. Boponkos. — Upkytck: UpI'TY, 2014. — 276 c.

Boponkos, M. I'. 'ene3uc u 3BOIIONUSA XMMUU OPraHUYECKUX COCIMHEHMM IeépMaHus, 0JIOBA U
ceunna / M. I'. Boponkos, K. A. AG3aeBa, A. 0. ®enopun; UpUX um. A. E. ®aopckoro CO
PAH. — HoBocubupck: Akagemudeckoe u3a-Bo «l'eoy, 2012. — 214 c.

BoponkoB, M. I O xumuu u >xm3Hu: 70 JeT uAeH, HCCICAOBAaHMN W CBEpIICHUH /
M. I'. BoponkoB; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: Akagemuueckoe
n3a-Bo «I'eoy, 2014. — 410 c.

BoponkoB, M. I'. Cunanonsl. OT 3demMepoB K MOHOMEpaM, OJMIOMEpaM H ToJuMepam /
M. T'. Boponkos, C. B. bacenko; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck:
Axanemuueckoe usn-so «I'eo», 2014. — 142 c.

lamOypr, O.[l. Teopus u mpakTuka odyeKTpoocaxnaeHus wmetawwioB / J. 3anrapw,
10. . l'ambypr M.: Jlaboparopus 3uanuii, 2019. — 441 c.

I'oncanBec, K. Hanoctpyktypst B Ouomemunune / K. ToncanBec, K. XanpOepmraar,
K. Jlopencun, JI. Haup — M.: bunowm. Jlaboparopus 3nanuii, 2013. — 520 c.

I'opuikos, B. . OcnoBsl pusnueckoit xumun / B. . I'opmikos, U. A. Ky3nenos. — M.: bunom.
JlabopaTopus 3Hanui, 2014. — 407 c.

XKayen, XK. buomerannooprannueckas xumus / XK. XKayen. - M.: bunom. JIabopatopus 3Hanuii,
2015. — 496 c.

Wnuen, 3. OcHOBBI opranundeckoil crepeoxumuu / O. Wnuen. — M.: bunom. JlabopaTtopus
3HaHui, 2014, — 703 c.

Kysnenos, H. T. OcHoBbl HaHOTexHOJOTHH: YueOHUK st Bbicimied mkonsl / H. T. Ky3Hernos,
B. A. XKabpes, B. M. HoBotopuies. — M.: JlabopaTopus 3nanuii, 2023. — 397 C.

Knenun, B. . Beicokomonekynsipusie coeaunenus / B. U. Knenun, U. B. ®dexycenko. — M.:
Jlanp, 2013. - 512 c.

Kosanenko, JI. B. buoxumuueckue 0CHOBBI XUMUU OMOJIOTMYECKH aKTUBHBIX BEIIECTB: yueOHOE
nocobue / JI. B. Kopanenko. - M.: bunom. Jlabopatopus 3nanuii, 2014 — 229 c.

Jlay, A. K. Hano- u Guokomnosutel / A. K. Jlay, ®. Xyceitn, X. Jlapau. — M.: bunom.
Jlaboparopus 3uanunii, 2015. — 392 c.

Maiictpenko, B. H. Dnantnocenexkrusnsie cencopsl / B. H. Maiictpenko, I'. A. EBTiorun. — M.:
JlabopaTtopus 3HaHuH, 2023. — 259 c.

Hocoga, 3. B. ®topcoaepxamue azunbl u 0enzasunsl / 3. B. Hocosa, I'. H. Jlumynosa, B. H.
Yapymun, O. H. Uynaxun. — ExatepunOypr: YpO PAH, 2011. —455 c.

Pamenckas, I'. B. ®apmaneBtuueckas xumus: yuyebnuk / I'. B. Pamenckas. — M.: JlaGoparopus
3nanuni, 2021. — 640 c.

Peokonkos, JI. . Hanomartepuansl: yueOHOe mocobue / J[. W. PeokonkoB, B. B. JléBuHa,
3. JI. JI3wm3urypu. - M.: bunom. Jlaboparopust 3Hanwmii, 2014. — 365 c.

CunbBepcreiin, P. Cnextpomerpuueckass HWIACHTU(UKALUS OPraHUYECKHX COCIUHEHHHA /
P. CumbBepcretin, ®. Beocrep, /1. Kumi. — M.: bunom. JTabopaTtopus 3nanuii, 2023. — 557 c.
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21. ConparenkoB, A. T. IlecTuruabl ¥ peryssiTOpbl pOCTa: MPUKIIAJHAS OpraHWYecKas XuMus /
A. T. ConnmarenkoB, H. M. Komsinuna, A. Jle Tyan. — M.: bunom. JlabopaTopus 3uanuii, 2014. —
223 c.

22. Crapoctn, B. B. Marepuasibl W METOIbl HAHOTEXHOJIOTHHU: YydeOHOe mocooue /
B. B. Crapoctun. — M.: bunom. JIabopatopus 3nanuii, 2014. — 431 c.

23. TpaBenb, B. @. Opranmueckas xumus: ydeOHoe mocobue s By3oB: B 3-ex 1. T. 1 /
B. @©. Tpasens. — M.: bunom. JIaGopatopus 3nanuii, 2014. — 368 c.

24. TpaBenb, B. ®. Opranunueckas xumus: ydeOHoe mocobue s By3oB: B 3-ex 1. T. 2 /
B. ®@. TpaBens. — M.: bunom. Jlaboparopus 3nanuii, 2014. — 517 c.

25. TpaBenb, B. @. Opranuueckas xumus: ydeOHOe mocobme s By3oB: B 3-ex 1. T. 3 /
B. ®@. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 388 c.

26. XenpBuHKenb, [JI. CucremaTudeckass HOMEHKJIATypa OPTaHUYECKUX  COCOUHEHUH  /
J1. XenbBunkenb. — M.: bunom. Jlaboparopwus 3nanuii, 2014, — 232 c.

27. Yepuona, C. B. ®apmaneBTrueckas xumusi: yueonuk s By3oB / C. B. Uepnosa; oz pex. I'. B.
Pamenckoit. — M.: bunom. JlabopaTopus 3nanuii, 2015. — 472 c.

28. FOpoBckas, M. A. Xumusi apoMaTH4eCKUX TeTePOLMKINYEeCKUX coenunenuit / M. A. FOpoBckas.
— M.: bunom. JIaGopatopus 3Hanwuii, 2015. — 208 c.

JJIeKTPOHHBbIE pecypchl

. buomeramnoopranundeckass xumus [DNEKTpOHHBIA pecypc]: ydeOHoe mocoOue / moa pen.

XKaysna XK.; mep. canurn. B.IL danuenko, K.B.3aiineBa. — OnektpoH. gaH. — Mockaa:
WznarensctBo  "JlaGopatopust 3Hammii", 2015. — 505 c¢. — Pexum pgoctyma:
https://e.lanbook.com/book/66354. — 3aru. ¢ skpaHa.

. byxapos, C.B. Texnonorus ToHkoro opranudeckoro cuareza. Y. lll. Dnemenroopranuueckue

coeuHEeHUS [DICKTPOHHBIN pecypc]: yueoHoe mocobue / C.B. byxapos, 1.3. Unanaunos, I'.1O.
KimumenToBa, I''H. HyrymanoBa. — OnektpoH. nan. — Kazans: KHUTY, 2006. — 72 c. —
Pexxum noctyna: https://e.lanbook.com/book/13344. — 3aru. ¢ skpana.

. PomanoBckuii, b.B. OcHoBbl KkaTanmu3za [DHEeKTpOHHBIA pecypc]: ydeOHoe mocodue /
b.B. PomanoBckuii. — OnekTpoH. naH. — Mocka: M3parensctBo "JlabopaTopust 3HaHuUi'",
2017. — 175 c. — Pexum nocryma: https://e.lanbook.com/book/94126. — 3aru. ¢ sxpaHa.

. Xaitpymuis, P.A. MeToasl mojgydeHuss OPraHMYecKUX M DJIEMEHTOOPTaHUYECKUX COCIMHEHUI

[DnexTpoHHBI pecypc]: yueOHnoe mocobue / P.A. Xaiipymnun, M.b. I'azuzos, JI.P. baraysa,
AN. llepuna. — OnextpoH. gaH. — Kazaue: KHUTY, 2016. — 324 c. — Pexum poctymna:
https://e.lanbook.com/book/102069. — 3ar. ¢ 3kpaHa.
Onpmenopoix, K. Mertamnmoopranudeckass XuMmusi [ DIeKTpOHHBIN pecypc]: yueOHoe mocobue /
K. Dnpmen6poiix; nep. ¢ Hem. H0. @. Onpynenko, /. C. Ilepekanuna. — DIEKTpOH. JaH. —
MockBa: W3narensctBo "JlabGopartopust 3nanumit", 2017. — 749 c. — Pexum pocryna:
https://e.lanbook.com/book/94112. — 3ar. ¢ skpaHa.

HOpMaTI/IBHbIe AOKYMEHTbBI

. @enepasibHble TOCYJApCTBEHHbIE TPEOOBaHUS K CTPYKType MpPOTrpamMM MOJITOTOBKM HAay4HBIX U
HAy4YHO-TIEJarOTMYECKUX KaJapoB B acHUpaHType (aAbIOHKTYpe), YCIOBUSIM HX pealu3alui,
CpOKaM OCBOEHHS 3THUX MpPOrpaMM C YYETOM pa3iIu4yHbIX (opM 0Oy4yeHHs, 00pa30BaTENbHBIX
TEXHOJIOTUN U OCOOEHHOCTEH OTNENbHBIX KaTeropHil aclUpaHTOB (aJbIOHKTOB), YTBEPXKJACHHbIE
[Tpukazom Muno6puayku Poccun ot 20.10.2021 Ne 951 (manee — @I'T);

. IlonoxxeHne O TOATOTOBKE HAYYHBIX M HAy4HO-TIEIarOTHYECKUX KaJIpoB B acCIUpaHType
(amwproukType), yrBepkaenHnoe [locranosnenuem [IpaButensctBa PO ot 30.11.2021 Ne 2122;

. [lonoxkeHne O TPUCYKIEHMM YUYEHBIX CTeleHed, yTBepxkaeHHoe [locTtaHoBIEeHHEM
IIpaButensctBa PO ot 24.09.2013 Ne 842;

. [Tacmopt HayuyHO# cnieruanbHOCTH 1.4.3. Oprannyeckas XuMus.
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CoNO~wWN P

akrwn

~No

10.
11.
12.
13.
14.

15.

PexoMeHayeMble HCTOYHUKH HAYYHO-TEXHHYECKON HH(pOpMannu
HayuHo-TexHu4eckue ;kypHaJjbl n3 0ndauoreynoro ponna UpUX CO PAH:

BectHuk Poccuiickoi akajeMun HayK.

Bricokomonekymsipubie coequaenus. Cepust A: @u3zuka noJMMepoB.
Bricokomonekyisipasie coequHenus. Cepus b: @uznka nonumepos.
Jloknanbl akaleMUH HayK.

Kypnai obmel xumumu.

Kypnas opraHnyeckor XMMuu.

KypHan npukiiaaiHol XUMUH.

KypHais cTpyKTypHO! XHUMUH.

N3BecTust Akagemun HayK. Cepusi XUuMHUYECKas.

. Ycnexu XuMu# (3J€KTPOHHBIN KypHa).

. XUMHKO-(apMarieBTHIECKUH Ky pHAJL.

. XMMHMs B UHTEpECaX YCTOWUNUBOIO Pa3BUTHS.
. X¥MHSI T€TePOLIMKINYECKUX COCTUHEHUM.

. DIIEKTPOXUMHUSL.

. Journal of Sulfur Chemistry.

. Mendeleev Communications.

JIEKTPOHHO-0MO/IMOTEeYHbIe CHCTeMbI NPo(deccHoHaIbHbIE 0a3bl JaAHHBIX,
nH(pOpMALMOHHBIE CIIPABOYHbIE H MOUCKOBBIE CHCTEMBI:

Xumudeckas pedepartuBHas ciayx6a Amepukanckoro xummudeckoro obmectsa CAS SciFinder
https://sso.cas.org/

denepanbHbIil HHCTUTYT NPOMBIIIICHHOH coOcTBeHHOCTH http://www1.fips.ru.

denepanbHas ciyk0a 10 HHTSIUICKTyalIbHOM coOcTBeHHOCTH http://www.rupto.ru.

The United States Patent and Trademark Office http://www.uspto.gov.

Academic Reference — 06a3a JaHHBIX TMOJHOTEKCTOBBIX AHIJIOA3BIYHBIX PECYPCOB IO BCEM
aKaJIeMUYEeCKUM JIUCIUIUINHAM, OoImyOarKoBaHHBIX B Kurtae https://ar.cnki.net.

baza mutuposanus PUHII https://www.elibrary.ru/.

baza naHHBIX 37eKTPOHHO-O0MOIMOTEUHOM cucTeMsbl «Jlanb» https://e.lanbook.com/.

Pecypcol ynanennoro nocryna u 6assl qanasix @I'BYH T'ocynaperBenHoi myOaumuHO Hay4dHO-
texHndeckoi oudmmorexku CO PAH http://www.spsl.nsc.ru/.

DOnekTpoHHO-Onbnoreunas cuctema llenTpansHoit Hayunoit 6ubnumoreku MHI[ CO PAH (na
6aze AUBC «pbucy) http://csl.isc.irk.ru/.

Royal Society of Chemistry: 6a3za qanasix RSC DATABASE https://www.rsc.org/.

Wiley: Komnekrus sxypranos Database Collection https://onlinelibrary.wiley.com/.
CnpaBouno-nipaBoBas cucrema "KoncynprantlLimroc" https://consultant.ru/

Caiir BAK Muno6pnayku PO https://vak.minobrnauki.gov.ru/.

DnexktpoHHas nHpopmanmoHHo-o0pazoBatenbHas cpena UpX CO PAH
http://eios-irich.com.ru/moodle/.

[Topran 11 acipaHTOB U coucKartesel ydeHol crenenu: http:/www.acnupantypa.pdy/.

BecnuiaTHble opuumManbHbIe OTKPbITHIE pecypcbl UHTEpHeT:

Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc oobenunsier 6onee 10000 HayyHBIX )KYpHAIOB 10 PA3IUYHBIM OTPACIISIM 3HAHUN (OKOJIO
2 MUTHOHOB cTaTei) 3134 cTpan mupa.

Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmenieno 6onee 3000 KHUT 1O pa3IMYHBIM OTPAC]IAM 3HAHUN, MPEAOCTaBICHHbIX 122
HAYYHBIMH U3/1aTeJIbCTBAMHU.

BioMed Central https://www.biomedcentral.com/
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baza nannpix BriIrodaeT Ooniee 300 perieH3UpyeMbIX KypHAIOB MO0 OMOMEIUIIMHE, METUIMHE U
€CTECTBEHHBIM HaykaM. Bce craThy, pa3meleHHbIe B 0a3e, HaXOAATCS B CBOOOAHOM JIOCTYTIE.

4. DnexkTpoHHBIH pecype arXiv https://arxiv.org/
Kpynuelimuii OecrulaTHBI apXWB AJIEKTPOHHBIX HAYYHBIX MyOJUKaIMi 1Mo paszzaeiaM (hU3UKH,
MaTeMaTHKH, HH()OpPMATHKH, MEXaHWKH, acTpoHOMUU U Ouonormu. Mmeercs moapoOHBIN
TEMaTUYECKHH KaTaJlor ¥ BO3MOXKHOCTb IIOMCKA CTAaTEH 110 MHOKECTBY KPUTEPHEB.

5. Komnekius xxypuanos MDPI AG http://www.mdpi.com/
MHOTrOIMCIUIIMHAPHBIA UG POBOKM  HM3IATCIBCKUNA pecype, SBISIETCS IIaTGOpPMON st
peleH3UPYEMbIX HAy4YHBIX KYpPHAJOB OTKPHITOro jaocryna, mzmaromnmxcs MDPI AG (bazens,
HIBeitmapusi). M3narenscTBo Bhimyckaer 6osiee 120 pa3sHOOOPa3HBIX 3IIEKTPOHHBIX KYPHAJIOB,
HaXOJALIMXCS B OTKPBITOM JIOCTYTIE.

6. M3pmarenbcTBO ¢ OTKpBITHIM goctynoM InTech http://www.intechopen.com/
IlepBoe u kpynHeiliee B MUPE HM3AaTENbCTBO, IMyOJIMKYIOIIEe KHUTM B OTKPBITOM JIOCTYIIE,
okoio 2500 Hayunbix u3gaHuid. OCHOBHAs TeMaTHUYECKas HANpPaBIECHHOCTh - (PU3UYECKUE U
TEXHUYECKHE HayKH, TEXHOJIOIUH, MEJUIIMHCKHE HAYKHU, HAYKH O JKU3HHU.

7. basa nannbix xumudeckux coequHenuit ChemSpider http://www.chemspider.com/
ChemSpider — sTo GecrtatHas XumMu4ecKas 6a3a JaHHbBIX, MPEAOCTABISIONIAs OBICTPBINA JOCTYII
K Ooiee yeM 28 MWIUIMOHAM CTPYKTYp, CBOWCTB M COOTBETCTBEHHOH wuH(popmammu. Pecypc
npuHaanexut KoponeBckoMy xumuyeckomy oOuiectBy BemmkoOpuranum (Royal Society of
Chemistry).

8. Komrekmus xypuanos PLOS ONE http://journals.plos.org/plosone/
PLOS ONE — koiieKius )KypHajioB, B KOTOPBIX ITyOIMKYIOTCSI OTYETHI O HOBBIX MCCIICIOBAHUSIX
B 00JIaCTH €CTECTBEHHbBIX HayK M MeAULUHBI. Bee jKypHaiibl pa3MelieHbl B CBOOOJHOM JOCTYIIe
(Open Access), Bce CTaThbu IPOXOASIT CTPOTOE HAYYHOE PELIEH3UPOBaHUE.

7. MaTepl/laJIbHO-TeXHI/I‘{eCKOB odecneyenue Hay'lHO-I/ICCJICIIOBaTeJIBCKOﬁ p360TbI

B cooTBeTcTBHU C y‘~IC6HI)IM TJIAHOM 3aHATUA IO AUCIHUIIIINHE «XUMHA QJICMCHTOOPTaHUYCCKUX
COCIMHEHHI» TPOBOAATCA B (QopMe KU, MPaKTUYECKUX 3aHATUH M CaMOCTOSITENBbHOU paboThI
oOydarorierocs.

Jns peanuzalMu 0Opa3oBaTeNbHOTO mporecca B (opMe JEKIMH M MPaKTHUECKUX 3aHIATUH
WCIIONB3YIOTCS  CIACAYIOIIME TTOMEIIEHUsS: MaJjblidi JIEKIUMOHHBIN 3an (OMOJMOTEeKa), OCHAIEHHBIN
KOMIIbIOTEpAaMH C JIOCTYNOM K 0a3aM JaHHBIX M BbIXOJIOM B VIHTepHeT, y4yeOHOH Mebenbio u
ACMOHCTpallMOHHBIM 060py2[OBaHI/I€M (KOMHI)I-OTep co cpeacTBaMu 3BYKOBOCITPOHU3BCACHUA,
MIPOEKTOP, FKPaH).

I[J'If[ OCBOCHHA MPOrpaMMbl O6y‘~I€HI/I$I U [Jid  BBIINOJHCHHA MPAKTHYCCKUX W HAYYHO-
UCCIIEIOBATENLCKUX  pabOT MO TeMe JUCCepTalli  KaXJIOMY acCHUpPaHTy MPeJoCTaBICHO
WHAWBHIyalbHOE  pabodyee  MecTo, O0OpYJOBAaHHOE  NPUTOYHO-BBITSOKHOW  BEHTHIISAIUCH,
BOJIONPOBOJIOM, BOJIOOTBEJICHHEM, BO3/yXOBOJOM. ACIHUPAHTHI UMEIOT BO3MOXKHOCTH HCIIOJIb30BaTh
MaTCprUAJIbHO-TCXHUYCCKHUE CpPCACTBA na60paT0p1/H71, B KOTOPBIX BBIMMOJIHAOT JUCCCPTALMOHHBIC
paboThl (OprTeXHUKA, PEaKTUBBI, PAaCXOJHBbIE MaTepHallbl, JlabopaTopHas MOCyda, HU3MEPUTEIHHOE
o0opyaoBaHue).

[IporpamMMHoOe obecrieueHue:

JInueH3MOHHbBIE TPOTYKTHI:

— Microsoft Office 2010 Russian Academic Open;
— Microsoft Office Professional 2010 Russian Academic Open;
— Slapexc TenemocT — cucteMa BHICOKOH(DEPEHIICBSI3H C BO3MOKHOCTHIO 0OMEHA COOOIICHHUSIMU 1

Hepenaqeﬁ KOHTCHTA B PECKHUME PCAJIbHOI'O BpEMCHU.

CBobonno pacmpocrpansiemoe I10: 6paysep SAnxpexc, Mozilla Firefox 60.02, Opera53; Pascal
ABC 3.3; cucrema TEKCTOBOW, ToJOCOBOH W BHIEOCBs3H cBsi3M Skype7.41.0.101; mporpamma s
CO3JIaHMsI AJIEKTPOHHBIX Y4eOHBIX MpoAaykToB Moodle 3.2.; mporpamma i MpOCMOTpa JIEKTPOHHBIX
nokymeHToB Foxit PDF Reader 9.1.0.5096; apxusatop 7zip 17.01 beta.
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[Mpubopuas 6a3a:

OcHOBY  MarepHalbHO-TEXHHMYECKOM 0a3bl HMHCTUTYyTa COCTaBJISIOT JBa  LU(POBBIX
mynbtusaaepubix  @ypse-ciekrpomerpa AMP  (DPX 400 u AVANCE 400), peHTreHOBCKHI
muppakromerp  Bruker D8 ADVANCE, pentreHoBckuii audpakromerp D2 PHASER,
uHbpakpacHelii Dypbe-cnektpomerp Vertex 70 ¢ Paman mnpucraBkoi, uH(pakpacHblii Pypbe-
cnekrpometp Excalibar HE 3100 Varian, mukpoanamusarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, DIIP-cnexktpomerp ELEXSYS E580, ycranoBka
HaHOCEKYHJIHOTO HMITYJIbCHOTO (hoToNIM3a, Xpomartomacc-ciiekrpomerp QP-5050A, xpomaromacc-
cnekrpomeTp Agilent 5975 ¢ xumunueckoi wmonuzarmeit, TanaemMubsii TOF/TOF wmacc-criektpomerp
Ultra Flex, snexrponusii mukpockon TM 3000 Hitachi, cnekrpodyopumerp FLPS920 Edinburg
Instruments, Y ®/BU]I-cnektpomerp LAMBDA 35 u qusnbkomMerp.

Jlnst mpoBeieHHsI KBAHTOBO-XUMHUYECKUX PACYETOB MMEIOTCS KOMITBIOTEPHI B J1a00paTopusix u
BBIYMCIIMTENbHBIN KiacTep 391'/1121°6/14T6.

JIMIIeH3MOHHOE TpOorpaMMHOe ofecneueHne, BCTPOEHHOE B COOTBETCTBYIOUIME NPUOOpPHBIE
KOMIUICKCBI, SIBJISIFOILEECS €ro HEOoThEMIIEMON dacThlo, obecreunBaromieil (yHKIIMOHUPOBAHUE
npubOpOB:

— Gaussian 09, [TakeT KBAHTOBO-XMMHUYECKHX MIPOTPAMM, IJIsi pacyeTa r€OMETPUHU U IEKTPOHHBIX
XapaKTEPUCTUK MOJIEKYIL.

— Apex 2, Apex 3, [Iporpammbl JUIst 00paboTKH JTAHHBIX MOHOKPHUCTAJILHOTO
T pakTOMETpa;

— CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucrannorpaduueckas 6a3a naHHbIX U
MakeT mporpaMM Jiist paboTel ¢ 02301 JTaHHBIX;

— TurboMol, [lakeT KBaHTOBO-XMMHUYECKHUX MPOTPaMM, JUIS pacdyeTa T€OMETPUH U SJICKTPOHHBIX
XapaKTePUCTUK MOJIEKYIT;

— XWinNMR, I[Iporpamma 1 3anucu 1 00pabOTKH JaHHBIX criekTpomeTrpa SAMP;

— TOPAS, EVA, IIporpammsl 7151 00paOOTKH TaHHBIX TOPOIIKOBOTO AU(pakTomMeTpa;

— PDF-2, ba3za naHHBIX MOPOILIKOBBIX AU(PPAKTOrpaM HEOPTAHUYECKUX COCTMHEHUN;

— ResolutionsPro Opus, ITaker mporpamm, st 3anucu u 00pabotku MK-criekTpos;

— Lambda35, Ilporpamma ass 3anucu 1 00paboTku Y @-CeKTpoB;

— Ilporpamma Flexanalysis 3.3 mist 00paboTKM MaccuBa JJaHHBIX 10 OMOIOJIMMEpaM, HEJEeTyuux
OMOMaKpOMOJIEKYJI, OTUTOMEpPaM, CHHTETHYECKUM TOJIMMEPaM, COJISIM U HEJIETYUHX BELIECTB;

— Xepr, XSophe, XeprView, [laker nporpamm juist 3anucu 1 00pabotku cnektpos DI1P.

C OTKpBbITOMN JHIIEH3UEH:

— Dalton2016, nakeT KBaHTOBO-XMMHUYECKHUX MpPOTpamMM, HUCIOJIb3YEMBIX Ui pacueTa, U3y4eHHs
CBOMCTB BEILECTB, MOJCIIUPOBAHUS PEAKIIHIA;

— DIRAC, nporpamMma asis aTOMHBIX U MOJIEKYJISIPHBIX TMPSIMBIX UTEPATUBHBIX PEISTUBUCTCKUX
BBIUMCIIEHUI Ha BCEX AJIEKTPOHAX, BBIUMCIEHUN MOJEKYJSPHBIX CBOMCTB C HCIOJIb30BaHUEM
PENATUBUCTCKUX KBAHTOBO-XHMHUYECKHX METOJIOB;

— ORCA software, makeT KBaHTOBO-XMMHUYECKHX TIpOTrpamMM, HCIOJIb3YEMBIX Jsi pacyera,
M3yYEHUS CBOMCTB BELIECTB, MOACIMUPOBAHUS PEAKIIUH.
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