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PaGoyas mporpamma coctasnema B cooTBeTcTBHH ¢ DenepatbHBIMU  TOCY JAPCTBEHHEIME
TPeOOBAHHAME K CTPYKTYpE IIPOrpaMM [OArOTOBKH HAYYHBIX W HAYYHO-TIEJarOrMYECKUX KaJpoB B
aCTMpaHType (aJBIOHKTYPE), YCIOBHSM MX PEATH3aIMH, CPOKAM OCBOCHMS HTHX IPOTpaMM C y4eTOM
PasIMYHBIX GopM 00yueHns, 06pa3oBATEIBHEIX TEXHOMOTHH M 0COOEHHOCTEH OTJE/IBHBIX KaTEeropHii
aCIHPAHTOB (AIBIOHKTOB), YTBEP)KACHHbME [IpHKazom Muno6prayxu Poccuu ot 20.10.2021 Ne 951
u Ilonoxennem o0 NOArOTOBKE HAYYHBIX M HAYYHO-TIEJATOFHUECKUX KaJIpoB B aclupaHType
(aIbIOHKTYpE), yTBepkKIeHHEIM [TocTanosIeHHEM I[Tpasutenscrea P® or 30.11.2021 Ne 2122,

Paboyas nmporpamma cocTasnena -%zgr{ ebetero.ce W, b
[

PABOYAS [TPOTPAMMA PACCMOTPEHA U OJIOBPEHA Ha 3acenannu Y4eHOro coBeTa
MpHX CO PAH (IIpotoxon Ne £ 0T « 04 » yspree 2026 T.)




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
AIIEMECHTOOPTaHUYECKUX COCAMHEHUH, €€ PO W 3HAYUMOCTH B COIOCTABICHHH C JIPYTHMH
XUMHAYECKMMHU HayKaMHu;

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

- OCBOEHHE METOIOB IUITAHUPOBAHMS SKCIICPUMEHTA K 00pabOTKH COOCTBEHHBIX UCCIICIOBAHMIA;

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

- 00yueHHe YMEHHUIO OPOPMIISTh PE3YJIbTaThl COOCTBEHHBIX MCCICIOBAHUN B BUJIC ITyOTHKAIIHIA,
OTYETOB, JOKJIAJ0B.

2. MecTo IMCUMILIMHBI B CTPYKTYPe MPOrpaMMbl aCHUPAHTYPbI

JuctmiuimHa ~ «XUMHUSL  DIIEMEHTOOPTaHMYECKUX  COCIMHEHMI»  SBJSCTCS  YacThIO
obpaszoBarensHoro kommnoneHnrta (Ilompazmen 2.1.2.1. pasmenma 2.1.2. «JIucUMIUIMHBI 1O BBEIOOPY»)
MPOTrpaMMBbl aCHUPAHTYPHI 110 HAYYHOU crienuanbHOCTh 1.4.4. Ddusndeckas Xumusi.

VY4eOHas JUCHUIUIMHA peau3yeTcs Ha BTOPOM rofy oOy4yenus, B 3-4 cemecTpax B oobeme 6 3.¢.

3HaHUs, YMEHUS U HaBBIKU, IPHOOPETEHHBIE aCIUpPaHTaMU 110 pe3yJbTaTaM U3y4deHUs yueOHOU
JAUCHUITIIMHBI «XnMus SJICMCHTOOPTAaHNYCCKUX COCHHHGHHﬁ)), HUCIOJIB3YIOTCA HWMH Ui CHadu
KaHJMJIATCKOTO HK3aMEHa M IpH HAlNUMCaHUM JHCCEPTAlMOHHOW paboThl HAa COMCKAHUE YYEHOMH
CTCIICHU KaHAuJaTa HayK.

3. TpeGoBaHusi K pe3yJbTaTaM OCBOCHHUS TUCHUTIIHHBI:

ITo oxkoHYaHMM M3YyYEeHUS JUCHUILIMHBI ACIUPAHTHI TOJIKHBI OYIyT:
3uamo:
® METOJIbl NOIYYEHMSI, XHMUYECKHE CBOWCTBA U MTPAKTUYECKOE UCIIOJIb30BAHNE OCHOBHBIX KJIACCOB
3JIEMEHTOOPTaHUYECKUX COETMHEHU;
TUIIOBBIE METO/IbI 3JIEMEHTOOPIaHUUECKOTI0 CUHTE3a, UCII0JIb3YEMbIE peareHThl U 000pyA0BaHNUE;
MEXAaHU3MBbl OCHOBHBIX PEAKIUH, TOAXObI U METOIbI U3yUEHUSI MEXaHU3MOB;
BJIMSIHUE CTPOEHUS Ha PEAKLIMOHHYIO CTIOCOOHOCTD JIEMEHTOOPTaHUYECKUX COEMHEHNUH;
(U3NKO-XUMHUYECKHE METOJIbl MCCIEIOBAHUS CTPOCHHS 3JIEMEHTOOPTraHUYECKUX COCTUHEHUN U
3JIEMEHTOOPTaHUYECKUX PEAKIIHIA;
® COBPEMEHHYIO0 NEepUOAMWYECKYIO JUTEpaTypy (KypHaibl) W DJIEKTPOHHbIE 0a3bl JAHHBIX B
00JIaCTH XMMUU JIEMEHTOOPTaHUYECKUX COECAMHEHUIN U METOJIOB IMOMCKAa CBOWCTB U MOJIy4YEHUS
3JIEMEHTOOPTaHUYECKUX BEILIECTB;
® [IPUHLMIIBI TEOPETHMUECKUX PAaCYETOB CBOMCTB  AJIEMEHTOOPTaHWYECKUX  COEAMHEHUH,
TEPMOAVMHAMMUYECKHUX U KUHETUUECKUX I1apaMETPOB 3JIEMEHTOOPTraHUYECKUX PEAKIIMA;
® pOJIb U MECTO XHMHH 3IIEMEHTOOPTaHHYECKUX COEJUHEHUN B CUCTeMEe (YyHIaMEHTaJIbHBIX
XMMHYECKHUX HayK U IPOU3BOJICTBE COBPEMEHHOW MHHOBAIIMOHHOM MPOTYKIUH.
Ymemos:
e BBIOMPATh METO/IBI U PEAreHThl CUHTE3a 3JIEMEHTOOPTaHUUECKUX COSAMHEHUI;
® [IPOBOJUTH pa3fiesieHue CMeceil ANMEeMEHTOOPTaHUYECKUX BEIIECTB U MICHTHU(PHUKALIMIO COCTaBa U
CTPOEHUS C MMOMOIIIBIO XUMUYECKHX M (PU3MKO-XMMUYECKUX METOIOB aHAIIN3A;



® OCYHICCTBIISTH MOMCK METOOB TOJYYCHHS U CBOMCTB AJIEMEHTOOPTAaHUYECKHUX COCIUHECHHH 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
HEIMITUPUYECKUX KBAHTOBO-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 PEaKIUid C
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 yueOHOU TUCIUTLTAHBI

Ne | HaumenoBaHue O0beM yueOHoM paboThl, U dopma KOHTPOJIS
JUCLUIIITUHBI Bcero Bcero N3 ayauTopHbIX KCP | CP
aymutopH. | Jlek | Jlab I1

XUMHUS JIEMEHTO-
OPraHUYeCKHUX
COE€IMHEHUN

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. JInTuiioprannyeckme coeTuHEHUsI

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

3. Harpuiioprannyeckue coexmHeHUsI
Harpuitoprannueckne coenuHenus. Meronael cuHTe3a. Peakuuu  HaTpUHOPraHUYECKUX
coequnennil. Peakuus [lopsirnna. Peakius Bropua.

4. Marauuiiopranu4ecKue coeJHHeHHs

Maruuiiopranudeckie coeluHeHns. Xapakrtepuctuka. CpoiicTBa. Peakiuy BOCCTaHOBIIEHUS C
y4acTHEM MarHMMOpPraHWYEeCKUX COECAWHEHHHA. MarHumilopraHu4ecKue COEIMHEHHUS KaK OCHOBAHUSA.
Marnuitopranuueckue coequHeHns Kak Hykieoduisl. HekoTopsle paaukanbable peakiun. CpaBHEeHHE
(bU3NYECKUX U XUMHUYECKUX CBOMCTB OpraHMYE€CKUX COCTUHEHU JIUTHS, MarHUSI U HaTPHsL.




5. AIIOMUHHIIOPTaHNYeCKUEe COeINHEeHUs

AJIIOMUHUOpraHu4ecKue coearHeHus. Pu3nyeckue M XUMHYECKHe CcBoicTBa. (OCHOBHBIE
peakimu.  Meroasl  momyueHusi.  llpumenenme.  [lommmepusanuss — (M30TakTHUeCKas U
CUHIMOTAKTHUYECKAS).

6. bopoprannueckue coeiMHEeHHA
bopopranndeckue coenuHeHns. XapakTepUCTHKA. Knaccudukanus. KapGopansl. [IubopaHsl.
bopazon. BODIPY (BOIUITAN). Peakuus Cya3yku.

7. KpeMHuiiopranmyeckue coeJnHeHUs
Kpemuuniioprannueckue coenunenus. Kinaccubukanus. Xapakrepuctrka. Cuaanbl. CHIHKOHBI
(nonmmopranocuinokcansl). Opranocunazanbl. CuaaTpaHsbl.

8. @ocdopopranuyeckue coeTHHEHUs

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

9. CesleHOpraHn4YecKue cCoOeIUHEHHs

Cenenoprannueckue coenunenus. Cenenonbl. Cenenunbl. CeneHOHUEBBIE COCIUHEHUS.
CeneHokcunbl W ceneHOHbl. CEIICHOHOBBIE M CCJICHHWHOBBIC KHCJIOTHI M WX TIPOU3BOJIHEIE.
CeneHokapOOHHUIIbHBIE COCTUHEHHUS.

10. Teasypopranuyeckue coeJuHeHUs

Temnypoprannueckue COEUHEHMUS. Tenmypousl. JIMOpraHunTeIy pUabL.
Juopranunauretypupl. OpraHuwiTeulypUHTPUTraJoreHuabl U UX IPOU3BOJAHBIE. TeTypHUHOBBIE
KHUCJIOTBI ¥ UX IIPOU3BOAHBIE. JJMOPraHWITEITY pUAIUT AIOT€HUIBI.

11. ®dTopoprannyeckue coeJMHEHUs!

dTopoprannueckne coeauHeHus. OCOOEHHOCTH (PU3UKO-XUMHYECKUX CBOWMCTB COCIUHEHUMH,
copepkanx (TOp B CpaBHEHHWH C HerajgoreHupoBanHsiMH 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 (TOpUPOBaHHBIX KapOeHoB. dTopupoBaHHbIE aHHOHBL. dTOpONEPUHBI.
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
WH()OPMAMOHHBIM O0ECIICUeHUEM, BKIIIOUYAIONUM YYCOHUKH, YYEOHO-METOAMYECKHE T0COOMs,
KOHCIIEKTHI JICKIIUH, ydeOHOE M HaydHOE MPOTrpaMMHOE o0ecTieueHune, pecypcsl UHTEpHET.

[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 cemunapax UpHX CO PAH no tematuke Kypca, HaydHO-METOJUYECKHX CEMUHApax
nabopatopuii, MOCEIICHNHE 3aIIUT AUCCEePTALMI Ha COUCKAaHKUE YYEHOW CTENEeHU KaHAuaaTa U JOKTOpa
HayK;

- IOATOTOBKA K cllaye SK3aMeHa 1o Kypcy.

5. OpraHu3anms TeKylero KOHTPOJIisi U MPOMeKYTOYHOH aTTecTaAluH
110 UTOraM OCBOEHMS Y4eOHOM AU CUMIIIMHBI

Tekymuii KOHTPOJIb 10 JUCHUIUIMHE «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.




Kpurepuu onieHuBaHMsI OTBETA aclIMpaHTa:

- JUI OLICHKH «OTJIMYHO»: HaJIM4YUe ITyOOKUX U NCUEPIBIBAIOIINX 3HAHUN B 00BEME ITPOrpaMMBbl
Kypca, NPaBUIIbHBIE U YBEPEHHbIC NEHUCTBHS 10 NPUMEHEHHUIO TEOPETUYECKUX 3HAHWUM U PEILICHUS
IIPAKTUYECKUX 3a7ja4, TPAaMOTHOE M JIOTUYECKH CTPOMHOE M3JI0KEHHE MaTepuaa IIpU OTBETE, 3HAHHUE
JOTIOJIHUTEIBHO PEKOMEHI0BAHHOM JINTEPATYPBhI;

- JUIsl OLIEHKU «XOPOILO»: HAJIMYUE TBEPABIX U JOCTATOYHO IOJHBIX 3HAaHUH MPOrpamMmbl Kypca,
HE3HAYUTENIbHBIE OINMOKM TIPU OCBEUICHWU 3aJaHHBIX BOIPOCOB, IPABWIIbHBIE JEHCTBHS IO
IIPUMEHEHHUIO TEOPETUYECKUX 3HAHMM MU PEIICHUs IPAKTHUYECKHUX 3a7ad, 4YEeTKOE W3JI0KECHUE
Marepuana;

- Il OLICHKH «YJOBJIETBOPUTEIIBHO»: HAJIM4YME TBEPABIX 3HAHWM INPOMACHHOIO MaTepuala,
U3JI0KEHUE OTBETOB C OIIMOKaMM, YBEPEHHO MCIIPABISEMBIMHU IOCJE JONOIHUTENBHBIX BOIPOCOB,
HEOO0XOIMMOCTh HABOSIIUX BOIPOCOB, IMPABHIbHBIE NEHCTBHA MO MPUMEHEHHIO TEOPETUYECKHUX
3HAHUU JUIA PEIIEHUS IPAKTUYECKUX 3a/1a4;

- JUI1 OIICHKH «HEYAOBJIECTBOPUTEIBHO»: HAJIMYME TPYOBIX OMMOOK B OTBETE, HEMOHUMAaHUE
CYIHOCTH H3JIara€Moro BOIIPOCA, HEYMEHHUE IPUMEHATH 3HAHHUS Ha IIPAKTUKE, HEYBEPEHHOCTb U
HETOYHOCTb OTBETOB Ha JONOIHUTEIIBHBIE U HABOIALIUE BOIIPOCHI.

JIMCLMIUIMHA CYMTAeTCsl OCBOEHHOW, eciaM OOydarouuiics NOIYYHJI OLEHKY «OTIMYHO,
«XOPOLIO», «YJIOBJIETBOPUTEIILHO.

OueHovHbIe CPpeACTBA J1JIsl MPOBeIEHUs TEKYIIero KOHTPOJIsI
IIpuMepHbIe TeMbl AJ1sl IPOBeIeHUs co0eceI0BAHMM

1. TeopeTnueckue NpeaCTaBICHUS O MPUPOJE XUMUYECKUX CBSI3€H U DJIEKTPOHHOM CTPOEHHUH
3JIEMEHTOOPTaHUYECKUX COCTUHEHUH.

Knaccugpukanuusa snementooprannueckux coennHeHudl (30C). OcHOBHBIE 3Tallbl Pa3BUTHUS
xumun D0C. Ee BiusHUE Ha TEOPUIO XMMHUYECKOIO CTPOCHMSI MOJIEKYJIIPHBIX CHCTEM.

OcHOBHBIE TIOJIO)KEHHUSI KBaHTOBOM xumuu. YpaBHeHue Illpeaunrepa pnsi  aTOMHO-
MOJIEKYJISIPHOM CHUCTEMBI KaK OCHOBAa JJII TEOPETUYECKOTO MCCIECJOBAHMS €€ CTPYKTypbl U
AJIEKTPOHHOTO CTPOEHHUS. DJIEKTPOHHOE CTPOEHHUE aTOMOB M HMX HMOHOB. ATOMHbBIE OpOMTANIM U HX
KJaccuukanus.

AHanu3 3IEKTPOHHOTO CTPOEHUS MOJIEKYJ B TepMHMHAX 3((EKTUBHBIX 3apsiOB HAa aTOMax U
3acesIeHHOH (TIOPSAIKOB) CBSI3EH.

ConpspkeHHble MOJIEKYJbl Kak Jjurasfsl B DOC. DIeKTpOHHOE CTPOEHHE COMPSKEHHBIX
MOJIEKYJI B 3JIEKTPOHHOM HpubOImkeHun. Meros Xiokkens. CxeMbl 2JIEKTPOHHBIX YPOBHEH sHepruit u
MO amnuina, 6yTagueHa, aHnOHa ITUKIIONCHTaIMCHIIIA, OEH30J1a [IMKJIOOKTaTeTpacHa.

Konnenmus apomatnunocty B xumuu JOC. [Ipumepsl MeTauI00OpraHMYECKUX apoOMaTHYECKHX
CHCTEM.

ITpupona xummuueckux cpszeit B JOC. ['nbpuaHbie opOUTAIN U NPUHIMIBI MX UCIOIb30BAHUS B
KaueCTBEHHOW TE€OpUU XMUMHUecKoro ctpoeHus. Knaccudukanus tunoB xummuueckux csszeid B J0C.
ITpupona cBsizu B 0Je()MHOBBIX, AlETHJICHOBBIX, IUKIONEHTAJUEHWIBHBIX U apEHOBBIX KOMIUIEKCAX
MEepPEeXO/IHbIX MeTayioB. KpaTHble CBSI3M AJIEMEHT-YIJIEpOJl M 3JIEMEHT-3JIEMEHT. MHOTOLEHTPOBbIE
CBSI3H.

CumMeTpHs MOJIEKYJ M €€ HCIIOJIb30BAHNE B TEOPUU XUMHYECKOro ctpoeHns D0C.

MornexymsipHble opOuTanu B 0JE(pUHOBBIX, AJTMIBHBIX, IUKIONEHTAIHUEHWIBHBIX U apeHOBBIX
KOMIUIeKcaX. XUMHUYECKHE CBSI3U B AJIEKTPOHOJAEPUIIUTHBIX MOJIEKyJaxX (Ha MpUMepax MpOCTEHIINX U
MOJURIPUYECKUX TUAPUA0B Oopa 1 KapOOPaHOB).

KauectBennsie cmocoOwsr omenku crabmipHocTH DOC. ITlpaBuno >¢¢heKTHBHOTO aTOMHOTO
HoMepa. [IpuHiun n30100anbHOM aHAIOTUH U €r0 MPUOIMKEHHUS.

Teopernueckue ocHoBbl ctepeoxumun DOC. Tlonsatue o koHpoOpManMsIX U KOH(UTYpalHsX.
KoopauHaoHHble TOIMAPBI, XapaKTEpHbIE I KOOPAMHALMOHHBIX uHcen 4,5,6. XupaabHOCTh
MOJIMAAPOHOB C MOHO- M OWACGHTATHBIMM JHraHaaMu. llnaHapHas XHpaldbHOCTh M ONTHYECKas
aKTUBHOCTh METAJUIOKOMIUJIEKCOB €  OJ€(MHOBBIMH, IUKJIONEHTAAUECHWIBHBIMHA, apEHOBBIMHU
JIUTaHJIaMU.



2. PeakunonHasi crtocOOHOCTH AJIEMEHTOOPTaHUYECKUX COSTMHECHUM.

OcHoOBHBIE THIIBI peareHTOB (amexTpoduIbI, HYKJICO(PHUITBI, MPOTODUITEI,
panukodmibl,kapoenonsl). Kiaccudukaimst oCHOBHBIX THNOB peakiuii ¢ ydactueM DOC. Peakuuu
[0 CBSI3M METaJUI-IMraHj (peakuus 3aMelleHus, IPUCOSANHEHUS, SJIUMUHUPOBAHUS, (pparMeHTalUH,
BHEJPEHHUS, OKUCIUTEIBHOIO IPUCOEANHEHNS, BOCCTAHOBUTEIILHOTO JJIMMUHUPOBAHU).

[IpeBpamieHuss JIUrasaoB B KOOPJIMHAIMOHHON cdepe MeTaioB (CTPYKTYpHO HEXKECTKHE
COCMHEHMS, BHYTPUMOJIEKYJSIpDHBIE IMEPErpyNIUpPOBKH M  MoJeKyJspHas auHamuka O0C
(TayTOMETpHS, METAJUIOTPOIIHSI, BHYTPEHHHUE BPALLEHUS BOKPYT CBSI3U METAJUI-JTUTAH).

OKHCANTENbHO-BOCCTAHOBUTEIbHBIEC TPEBPAIICHHUS METAINIOOTPAHUYECKUX COSTMHEHUM.

Paznmuuus B crpoenmm u cBoiictBax DOC B ra3oBoil, kuakod u TBepaoi ¢azax. Poib
MOJIAPHOCTU Cpelbl W crenuduueckoid coipBanuu. MOHBI W HMOHHBIE Mapbl, UX pEaKIMOHHAs
criocobHocTs. PaBHOBecHass CH-kucinotHocTh, mkanel CH-kucnotHoctH, BinusiHue crpoeHuss CH-
KHUCIIOT Ha paBHOBecHYI0 CH-Kuca0THOCTD, KUHETHYECKas KucinoTHocTh CH-kucnor.

3. ®u3nyecKkue METOAbl UCCIICIOBAHUS CTPYKTYPBI U 3JIeKTpoHHOTO cTpoeHus DOC.

SAMP-cniektpockonus (ummyibcHas SAMP-dypre cnekrpockonus, auHamuueckuii SIMP) B
HCCIIEIOBAHUU CTPOCHUS M peakiiMOHHOU criocoOHOoCTH DOC. Dusznueckue U TeOPETUUECKUE OCHOBBI
metona. Iloustue o0 ocHoBHBIX SIMP-mapamerpax: XMMHYECKOM CIIBUT€, KOHCTaHTaX CIHH-
CIIMHOBOI'O B3aUMO/JICHCTBUS, BpeMeHax penakcauuu. O0nactu npumeHenust B xumun JO0C: uzydenue
CTPOCHHS ¥ TUHAMHUKHU MOJIEKYJI, OTIpeeNICHUE PUMECEH.

Macc-cnekrpomerpusi. PU3ndecKkrue U TEOPETUUECKUE OCHOBBI MeToAa. O0nmacTy MPpUMEHEHHUS B
xumun J0C: ycTaHOBIIEHHE COCTaBa U CTPOCHHS MOJIEKYJI, KAUeCTBEHHBIN U KOJTMYECTBEHHBIN aHATN3
cMeceil (XpomaT o0-Macc-CIIEKTPOMETpUS), OIpENeIeHUEe MMKPOIpUMEcel, H30TOIHBIM aHaIu3,
U3MEpEHUE TEPMOXMMHUYECKUX IapaMeTpoB (PHEPTUHM HOHU3ALWUU MOJIEKYJ, SHEPTruu MOSBJICHUS
MOHOB, DHEPTUU JUCCOIMAINN CBsI3€H), M3y4YCHHWE HMOHHO-MOJICKYJSIPHBIX peakuuid, razodasnas
KHCIIOTHOCTh M OCHOBHOCTH MOJIEKY L.

Meton pertreHoctpyktypHoro aHanuza (PCA). ®dusnueckue 1 TEOpETUUECKUE OCHOBBI METO/1A.
Ob6nactu mnpumenenus B xumud OOC: yCTaHOBIEHHE CTPOCHHUS MOJEKYlT M KPHUCTAJUIOB,
UCCIIEIOBaHKE MTPUPOABl XUMUUYECKUX CBSI3EH.

®oro- (®3C) wu pentrenodortornextponHas (DCXA) cnektpockonuu. DPuznyueckue u
TeopeTudeckre ocHOBbI MeToJ0B. [Ipumenenune B xumuu DOC: u3yueHHE 3JIEKTPOHHOTO CTPOCHUS
MOJIEKYJ1, U3MEPEHUE JHEPTUN NOHU3ALINH.

OnTnueckas cnekrpockonus (UK, YO, KP). ®uznueckue u TeopeTnyecKkue OCHOBBI METOJIOB.
IIpumenenne B xumuu DOC: yCTaHOBJIEHHE CTPOCHHS MOJIEKYJ, M3YYEHHME JMHAMUKH MOJIEKYII,
U3MepeHue KOHLEeHTpauuu. [IpuMeHeHre CUMMETpUU MpU HMHTEPIPETALUU SKCHEPUMEHTAIbHbIX
CHEKTPOB.

CrniekTpockonusi  3JEKTPOHHOrO mapamMarHutHoro pesoHanca (OIIP).  ®dusmueckue u
TeopeTu4YecKrue OCHOBBI MeTO0B. I[Ipumenenue B xumun S0C: yCTaHOBIEHHE CTPOEHUS PAIUKAJIOB,
U3y4YeHHE TUHAMHKHU MOJIEKYJl U MEXaHU3MOB PaJIuKaJIbHBIX PEaKIIHil.

4. OpraHuyeckue MpOU3BOIHbIE HEMEPEXOIHBIX 3JIEMEHTOB.

Oprannueckue Mpou3BOIHbIE MIETOYHBIX MeTaIIoB (I rpyrmma).

JINTUMHOOpPraHUYECKNE COEOUHEHUs, MX CBOICTBA, CTPOEHUE, METOABl IOJYy4YEHUs U
MIPUMEHEHNE B OPTaHUYECKOM CHHTE3E.

Opranndeckue COEIMHEHNS HATPUsI U K.

Peakuust MeramnmupoBaHusa. ApoMaTHYECKHE aHUOH-PAJMKalbl: 00pa3oBaHHE, CTPOCHHUE,
CBOMCTBA.

Oprannueckue nNpon3BoAHbIE MIeMEHTOB I rpynmsl.

MaruuiiopraHu4eckie COEIMHEHUs: IOJyuYeHUe, CTPOEHue, cBoicTBa. Ponb pacTtBopuTens B
CHHTE3¢ MAarHUHOPTraHWYECKUX COeAUHEHUN. PeakimoHHas CMOCOOHOCTh MarHMHOPTraHUYECKUX
COEIMHEHMH U UX IPUMEHEHNE B OPTaHUYECKOM U METAJUIOOPTaHUUYECKOM CHHTE3E.

Oprannueckue npou3BoaHbIE 1eMeHTOB XII rpynisl.

[luHk- ¥ KagMHUHOPraHWYECKHE COEOUHEHMS: IIOJIy4eHHE, CTPOEHME, CBOWCTBa. Peaknus
Pedopmarckoro.

Opranuyeckne COEIMHEHUS PTYTH: IIOJIy4€HHE, CTPOECHHE, CBOWCTBA. MepKypHpoBaHUE
apomaTuyeckux coennHeHnui. Peakiusa HecmesHoBa.



CummeTpusanus u JTUCIIPOTIOPIIMOHUPOBAHNE PTYTBOPTaHUYECKHUX COCIMHECHUI.
PryThOprannueckne coequHEHHs B CHHTE3€ OPraHMYECKUX IPOU3BOAHBIX JPYTMX METALUIOB U
OpraHU4eCKOM CHUHTE3E.

Opranunueckue npou3BoaHbIe 351eMeHToB 111 rpynmebl.

Bopoprannyeckue coenunenus. OCHOBHBIE THUIBI COCIUHEHHM, CHUHTE3, CBOMCTBA, PEAKIIUU.
['unpoGopupoBaHre HEHACHIIIEHHBIX COEAMHEHHH, PEeruoCceNeKTUBHOCTh peakiuu. IIpumenenue
00pOpraHNYEeCKNX COSAUMHEHUHN B OPraHNYECKOM CHHTE3E.

Kapb6opansl, Meramiokapbopanbl, MoidydeHue, cBoiicTBa. (OCHOBHBIE THIBI KapOOPaHOB.
Hkocarnpuueckrie kapOopaHbl, OCHOBHBIE PEAKIUU.

AmoMuHUloprannyeckue coeauHeHus. OCHOBHBIE THUIIBI COCJAMHEHUH, CHUHTE3, CBOMCTBA,
peakuuu. Kartanuzaropel Llurnepa-Harra. I[lpumeneHne amtOMUHUMOPraHUYECKUX COCIUHEHUN B
IIPOMBILIICHHOCTH U OPTaHUYECKOM CHHTE3E.

Opranunueckue npousBoAHbie 35ieMeHToB XIII rpymnmbl.

lammmii-, wHIMi- W TAIMHOPraHUYECKUE COCIUHEHUSA: IOJIYYEHHE, CTPOCHHE, CBOMCTBA.
[IpuMeHeHne TanuiOpPraHnYeCKUX COEITMHEHUI B OPraHMYECKOM CHHTE3E.

[TonmyyeHne MOTYIPOBOTHUKOBBIX MAaTEPHAJIOB METOAOM ra3o(asHOro paszioKEHHs TaJuIui- U
WHJMAOPraHnYeCKUX COEAMHEHUM.

CpaBHuTENbHAs pPEAKLUOHHAsA CIOCOOHOCTh OPraHMYECKUX MpPOU3BOAHBIX 3iieMeHToB XIII
TPYIIIIBIL.

Opranuueckue Npou3BoAHbIE 31eMeHTOB XIV rpynimsl.

Kpemuuitopranmueckue COeIMHEHMS: TIOJy4eHHE, CTPOCHHE, CBOKCTBA.

['unpocunminpoBaHue HEHACBHILIEHHBIX NpPou3BOAHBIX. [lonuopranocunokcansl. CHINIIOBBIE
s¢upsl. KpemHuiiopranuieckre coeIMHEHUs] B OPTaHMYECKOM CHHTE3€ U ITPOMBIIIIICHHOCTH.

I'epmanuii-, 010BO- M CBUHLEOpPraHUYECKUE coenuHEHUs. (OCHOBHBIE THUIIBI COEAMHEHUM,
MOJIyYeHUe, CTPOEHHEe, CBOMCTBa M peakuuu. [IpencraBieHue O TUIEPBATICHTHBIX COCAUHEHUSIX.
[IpakTHueckoe UCIIOIb30BAHUE OPTaHUYECKUX MPOU3BOAHBIX 21eMEHTOB X1V rpynisl.

Coenunenusa sneMeHTOB XIV rpynmbl € S-CBSI3bIO AJIEMEHT-3JIEMEHT: CHHTE3, CTPOCHHE,
CBOMCTBA.

Coenunenus snemeHTOB XIV TIpymnmbl ¢ KpaTHBIMH CBSI3IMHM DJIEMEHT-3JIEMEHT: CHUHTE3,
cTpoeHue, cBorcTa. [IpobieMa ABOECBA3aHHOCTH B XUMHUH DOC HETIEPEXOIHBIX DJIEMEHTOB.

Oprannueckue Npou3BOIHbIE JJIEMEHTOB XV TPYIIIIbI.

Opranuueckue MpousBogHbIe (ochopa U MBIIIbIKA, OCHOBHBIE THUIIBI COEAMHEHUN BBICIIEH U
HU3IIEH CTENEHEeH OKHUCIIEHHWS, METOAbl CHUHTE3a, CTPOEHHUs, CBOMCTBA. [erepouuknnyeckue
coequHeHus ¢ocdopa. Peaknus Burrura. [Ipumenenune oprudyeckux NPOU3BOAHBIX 3JIEMEHTOB V
IPYINIBI B TPOMBILLUIEHHOCTH, CEILCKOM XO3SIMCTBE, MEAULIMHE.

CypbMa 1 BUCMYTOPraHU4ECKHE COeTUMHEHUS.

5. Opranuyeckue MPOU3BOIHBIE TEPEXOAHBIX METAIIIOB.

Knaccudpukanus MeTanmoopraHM4ecKuX COEIMHEHUN NEepEeXOJHBIX METAUIOB [0 THUILY
JIUTaHA0B, KOOPAUHUPOBAHHBIX C METAIIJIOM.

KapOoHuabHbIE KOMIUIEKCHI IEPEXOJHBIX METAJLIOB.

OcHoBHbIE THIBI KAPOOHUIIOB METaNIOB. MeToAbl CHHTE3a, CTpOeHHe U peakiuu. KapOoHunat
aHMOHBI, KapOOHUJI rajoreHu b, kKapOoHuaragpuasl. [Ipupoaa cBa3u Metamui-kapOOHNUII.

MeTtannkapOOHWIBHBIE KJIAcTephl TMEPEXOAHBIX MeTauioB. (OCHOBHBIE THIIBI, MOJYYECHHUE.
CrepeoxuMuyecKkasi HEXKECTKOCTb: MHTpanus KapOOHWIBHBIX, THAPUIHBIX, YTIEBOIOPOIHBIX
JUTHHIOB U METaJUIMYECKOTO OCTOoBa. [IpeBpalieHus yrieBOJOpPOJIOB Ha KJIACTEPHBIX KapOOHHIIAX
METaJUIOB.

[IpakTdeckoe npuMeHeHne KapOOHIIOB METAIIIIOB.

['mapuiHBIE KOMIUIEKCHI IEPEXOIHBIX METAIIIIOB.

OCHOBHBIE THUIIBI BOJOPOAHBIX KOMIIJIEKCOB MEPEXOAHBIX METaIOB. COeIMHEHUS C BOJOPOIHBIM
aTOMOM: MOHO-, Ou- M mnonusjaepHbie. COeqUHEHHS] ¢ TEPMUHAIBHBIM M MOCTHUKOBBIM aTOMaMU
Bozopoaa. CoeaAMHEHHsI C MOJIEKYJIIPHBIM BOJIOPO/IOM: CHHTE3, CTPOEHHE, CBOMCTBA. XapaKTep CBS3U
METaJUI-BOJOPO/, €€ MOJIAPHOCTh, BO3MOKHOCTh JUCCOLMAIMKU. B3anMHbIe peBpanieHust BOAOPOIHBIX
KOMIUJIEKCOB M OPraHUYECKUX COCIMHEHUN MEPEXOAHBIX METAILIOB. POJIb BOLOPOAHBIX KOMIUIEKCOB B
METaJUIOOPTaHUYECKOM CHHTE3€ M KaTalIu3e.



KapOeHnoBble 1 KapOMHOBBIE KOMIIEKCHI IEPEXOAHBIX METAJIIOB.

KapOeHoBble KOMIUIEKCHI TIEPEXOJHBIX META/UIOB. OJEKTpOHHOE cTpoeHue. KapOeHoBbie
komruiekcsl Duriepa. Kapoenossie kommiekcsl [lIpoka. MeToasl cuHTe3a KapOEHOBBIX KOMIUIEKCOB
Odumepa (mo Gumepy, no JIanmepry). Peakiun kapOoeHOBBIX KoMILIekcoB dDuiepa (HykiIeohuiIbHOE
npucoequnenne k C), nenporonupoBanue cBszeit C-H. Ponp kapOeHOBBIX KOMILJIEKCOB B
karanu3e(meraresuc onedunoB). Mcrnonb3oBaHre B TOHKOM opraHuyeckom cunrese. Peakius Jlerna.
Merare3nuc NUKIMYECKUX alKkeHOB. KapOMHOBBIE KOMILIEKCHI MEPEXOIHBIX METAJUIOB. DIEKTPOHHOE
ctpoenue. Kapounossie komruiekcsl @umiepa. Kapounossie kommiiekcsl Hpoka. CuHTe3 KapOMHOBBIX
KOMIUIEKCOB JelicTBueM KUcIOT JIptornca Ha kapOeHoBbie koMIiekehl Duiepa. Peakiiuu kapOHMHOBBIX
KOMIIJIEKCOB C HyKJI€O(QMIbHBIMU peareHTaMu. Posib KapOMHOBBIX KOMIUICKCOB B KaTaJN3€: METATE3UC
Y TIOJTUMEpU3alHsl AJIKUHOB.

KoMIuiekcel nepexoIHbIX METAIIIIOB.

OO0mast xapakKTepUCTHKA CTPOCHUS U yCTOMYMBOCTH. PaznmuuHble THUIBI CBA3ECH MeTauI-IMTaHI.
CTpyKTYpHO-HEXKECTKHE COEIMHEHUS. BHYTpEHHSS IMHaMUKa MOJIEKYJI.

Komruiekcrl MeTaisioB ¢ oyeruHaMu.

Tunbl KOMIIJIEKCOB € JMHEHHBIMM M IHMKIMYECKHUMH MOHO- M TojuonedpuHamu. MeToss
MOJTy4EHUSs, CTpOCHHE, CBOIiCTBA. [Tpupona CBSI3H onedpuHa c METAaIJIOB.
[ukno0yTanueHxene30TpukapOooHmu. Posb oe(MHOBBIX KOMITJIEKCOB B KaTaJu3e.

AUETHICHOBBIE KOMILIEKCHI.

Tunsl aneTHIEHOBBIX KOMIUIEKCOB. MeTOoNbl MOJYy4YeHMs, CTPOEHHE, CBoicTBa. MOHO- U
OMMEeTaJUINYECKUEe KOMIUIEKCHI. AIETHUICH-BUHUINACHOBAS NEPErpyNIUpoOBKa B KOOPAMHAIIMOHHOU
cepe METaUIOB KaK METOJ CHHTE3a BHHWIHMJCHOBBIX KOMIUIEKCOB. AIIETHIIEHOBBIE KOMILICKCH B
KaTajuse.

ANnnnabHbIE KOMIUIEKCHI.

Tunsl anaunbHbIE KOMILIEKCOB. MeTOIbI CUHTE3a, CTPOeHUE, peakiuu. Poib B kaTanuse.

[{ukoneHTa ueHNIbHbIE KOMILJIEKCHI.

Tunsl komruiekcoB. CtpoeHue. MeTaoneHsl: GeppolieH, HUKeNneleH, kodanpToieH. CHHTes.
PeaknmonHast crocoOHOCTh (3aMelIeHHE B JIMTaHAE, PEaKIUH C Pa3pbIBOM CBS3H METAJUI-KOJIBLIO,
peloKkc-peakium). MeTauIoNeHNIaTKUIbHbIE KaTHOHBL L{UKIIOneHTaueHUIbHbIE TPOU3BOIHBIE
TATaHa W UUpKOHMsS. Tumbl KomiuiekcoB. CHHTE3, NPUMEHEHHE B KaTallu3e IPOLECCOB
MOJIUMEPHU3ALIH. [{uknoneHTaAMeHUIKapOOHUIIbHbIE KOMILJICKCHI. Cunres. Xumus
[UKJIONIEHTaIMEeHUIMapTraHeTpuKapOoHIa (IIMMaHTPEHA).

[{uknoneHTaqueHnIKapOOHMIIbHBIE KOMITJIEKCHI JKese3a, KoOanbTa, MOIuOIeHa.

ApeHOBBIE KOMIUIEKCHI.

Tunsl apeHOBBIX KOMIUIEKCOB. buC-apeHOBbIE KOMIUIEKCHI XpoMa. MeToabl MNONy4YeHHs U
peakuuu. ApeHXpOMTPUKapOOHUIIbHBIE KOMIUIEKCH. MeTo/ibl mojyuyeHus: U peakuuu. [lpumenenue B
OpraHMYEeCKOM cHHTe3€. KaTnoHHbIE apeHOBBIE KOMIUIEKCHI XKele3a n Maprania. CUHTE3 U peakLu. .

bu- u nonusaepHble COeTMHEHUS IEPEXOTHBIX METAJUIOB.

JIuneiinble OW- W TONMSJIEPHBIE COEAMHEHHUS IEPEXOJHBIX METAJUIOB: CHHTE3, CTpPOEHHE,
cBoiictBa. [lpupoma cBsizu Merami-nuras. CoeIuHEHUS C KpPaTHBIMU CBSA3SIMH MeETaJlJI-METaJll.
KnacrepHble (kapkacHble) COCIUHEHMS NEpPEXOIHBIX METaUIoB. BakHellne CTPYKTYpHbIE THIIbI
KJIAaCTEpOB, UX MHUHUMAaJbHbIE U MaKCHUMallbHblEe pa3Mepbl. DJIEKTpoHHOe cTpoeHue. CBoMCTBa u
JTMHAMHUKa MOJIEKYJ.

Karanutuueckue mporeccsl € y4acTHEM METAJIOPraHMYeCKUX COEAMHEHUH MepexoHBIX
METAJIJIOB.

Onuromepuzauus oJdepUHOB U  aleTUIeHOB. HukeneBble KOMIUIEKCHI B KaTallu3e
onuromepusanuu stuwieHa. L{ukimoonuromepusanus (cuctemsl, coaepsxkame Hukenb (0) u auHelHas
onuroMmepusanus OyraaueHa (cucreMsl, coaepxamue namaauid (0)). Luknuueckas Tpumepuzauus u
TeTpaMepu3alus alleTHICHOB (CUHTE3 IPOM3BOIHBIX OCH30J1a U IIUKJIOOKTAaTETPACHA).

[Tonumepuszanuss oneguHoB: KaranuzaTopsl Llurnepa-HaTtta, moausTuieH, MOJUIPOIUIEH.
Crepeocrienuduueckas moiauMepusanus oyTaaueHa.

W3omepusanus onepuHOB: Murpanust ABOWHOM CBA3M C yYacTHEM METAUIAIKWIBHBIX U
METaJUTAJTWIIBHBIX HHTEpMEANaToB. Peakius MeraTe3unca oneuHOB.
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I'oMoreHHoO€ THIPUPOBAHUE: KOMILJIEKCHI C MOJIEKYJISIPHBIM BOJOPOAOM, MEXaHU3Mbl aKTUBALUU
BOJIOPOJIa, POJMEBBIC, KOOAJIbTOBBIE M PYyTEHHMEBblE KaTaiu3aTopbl. CeleKTUBHOE TUAPUPOBAHHE.
ACHMMETPHUUYECKOE TUAPUPOBAHHUE.

Karanutuyeckne mnpeBpalieHus MOHOYIJIEPOJHBIX MOJEKYJ; OKCO-CHHTE3: KOOaJIbTOBBIE U
poauesbie KaTanuzatopsl. Cunrte3 ®@umepa-Tpomma. Kondepeus Boasnoro raza. KapdonunupoBanue
U raipokapOOHMINPOBAHUE.

Oxucnenue one(UHOB: DSMOKCUAWPOBAHUE, KaTaTU3UPyeMOE TMEPEXOJHBIMH METaJUIaMHU.
[Tonmyuenue aneranpaeruaa 1 BUHWIALETaTa U3 ITUIICHA.

AnmuibHoe ankwmpoBanue CH-, NH- u OH-oprannyeckux coeauHEeHUH B YCIIOBHSIX
METAJIJIOKOMIIJIEKCHOTO KaTanu3a. MOHO-, IU- U MOJIUJICHTaTHBIBE JIMTaHbl. XUPaJbHbIE JTUTAH/bI U
aCUMMEPTUYECKUI CUHTE3.

Mertare3uc onerHOB 1 alleTUICHOB. Peakius Kpocc-coueTanusl.

OcCHOBHBbIE Npe/ICTaBIEHUS ONOMETAITIOPTaHNYECKON XUMUU.

[Tonatue o meramiopepMeHTax: XJIOpouIul, UTOXPOMBI, (eppemsokcuHbl, BuTamuH B12;
cTpoeHue u 6uonorndyeckue GyHkuuu. [IpumeHeHne MeTalIoOpraHn4ecKUX COeTMHEHUH B METULIMHE.

Oprannyeckue coeauneHus f- snementoB. [IpencraBneHust 00 OpraHMYECKUX COEAMHEHUSX f-
3JIEMEHTOB. BakHeilue cTpyKTypHbI€ TUIIbI, METO/IbI CUHTE3a, IPUPOJa CBA3H, JUHAMUKA MOJIEKYI.

[IpumMepbl KOHTPOJIBLHBIX BONIPOCOB /1JIsl IPOBe/IeHUs1 co0ece10BaAHUs

1. IlepeunciuTte 3JIEMEHTHI OPTaHOTEHBI.

2. IlpuBenute 3 mpuMepa JIEMEHTOOPTaHUIECKUX COCTUHEHUH ¢ JOHOPHO-aKIEITOPHOU CBS3BIO.

3. Pacnonoxurte csa3u C-Li, C-Na, C-Mg B nopsizike yBeIMUCHUS CTEIIEHH HOHHOCTH.

4. llepeuncnurte NPUUMHBI, BIUSIOLUME HA PEAKIIMOHHYIO CLIOCOOHOCTH cBsizel C-DiieMeHT.

5. Hamummure cxemy B3auMOACHCTBHSI TETPaxXIOpHaa 0JI0Ba ¢ (PEHUIUTUTHEM.

6. Kakum o00pa3oM MOXHO YBEIUYHTHh PEAKIUOHHYIO CIIOCOOHOCTh JINTUHOPTAaHHYECKUX
COCTMHEHUM.

7. TlpenckaxuTe pernoCceNeKTUBHOCTh JUTHUPOBAHMS METa-TUMETOKCHOeH301a. HammmuTe cxemy
peaxiuu.

8. VYkaxwute chepy mpuMeHEHUS TUTHHIHATKWIKYTIpaToB. [IpuBenure npumep.
9. B yem HamOolee BaXKHOE OTIMYME PEAKIMOHHOM crmocoOHocth coemunenus Na'[PhoLi], or
(heHWTTUTHSL.
10. Hanumurte cxemy peakiuu Briopia, BbIOpaB NpoOU3BOJIBHBIE peareHThl. Ha3oBuTe HCXOAHBIE
BEIIECTBA U MPOTYKTHI.
11. Tlpenynoxute cxemy pa3ioKeHHsI CIEAYIOUIET0 COSAMHEHHUS:
Cl

Na

HazoBure BemecTsa.

12. Kaxum obpazom nomyyaroT aMmuj HaTpus. Hanmumure cxemy.

13. TTouemy AUATHIIOBBII Qup U TeTparuapodypaH Kak MPaBUIIO HE UCIIONB3YIOT MPH MPOBEICHHN
HaTPUMOPraHNYECKOIO CUHTE3A.

14. B yem oTiMuue peaklMd MarHUHOPraHWYeCKHUX COEIMHEHUHN C XJOPUAOM MEIU U XJIOPUIOM
pryTH. OOBSCHHUTE, B 4eM NMPUYMHBI 3TUX OTiaMuuil. [IpuBenure cxembl peakiuil Ha mpuMepe
MpeBpalIeHUH dTUIMarHuiiopomuia.

15. TlpuBenute cxemy mnonay4yeHHs TpUpeHWIPochUuHa ¢ UCIOIH30BAHUEM MarHUHOpPraHuYecKOro
CUHTE3A.

16. N3006pazuTe cxemy Moy4eHus: THOPEHOIIA C UCIIOIb30BAaHUEM MarHMMOPraHMYeCcKoro CHHTE3a.

17. IlpuBenuTe cxeMy B3aUMOJICHCTBUS ATUJIMAarHUMOpOMUA C XJIOPUJIOM MEIH.

18. HazoBuTe yeTbipe THIA peakiuil, XapaKTepHBIX JUII MarHUHOPTaHUYECKUX COeTUHEHUH.
[IpuBennTe MpUMEpBI.

19. Yro Takoe peakTuB MBaHOBa. YKaXHUTE AJIEKTPOHHBIE 3((EKThI, CYIIECTBYIOLUIME B MOJIEKYJE
Takoro coenuHeHus. [IpuBeanTe KOHKPETHBIN IPUMEP U CXEMY CHHTE3A.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

UYro obpasyercs mpu B3aMMOJEHCTBHM AJTIOMHHHUS CO CTHPOJIOM U BojpoponoMm. [IpuBemute
CXEMY pEaKIVH.

Ilepeuncnaure kparko (06e3 cxem peakiuii) cdepy NPUMEHEHHUS aTIOMUHHUHOPraHMYECKUX
COETUHEHUN

OOspsicHUTE, TMOYEMy B KayecTBE BOCCTAHOBUTENICH HCIOJIB3YIOT H30NPONHI3aMeICHHBIE
MIPOU3BOIHBIE ATTFOMUHUSL.

OOmwsicauTe ponb KatanuzatopoB Lluriepa-Harra B mpoiecce MONMy4deHHs CTEPEOPETyIISPHBIX
MIOJIMMEPOB.

N3obpasure oburyro dopmyiny kapbopanoB. KakoBa kiaccudukanms kKapOOpaHOBBIX CHCTEM B
COOTBETCTBHH C «JePEKTaMU» MOIUIAPAIBLHON CTPYKTYPbI KapOOPaHOB.

3aBepIlInTe CXEMY PEaKLMU, HA30BUTE BEILIECTBA:

HCB{gH1gCH + NaNH, —»

N3obpazute ¢dopmyny ki1030-1,2-nukapbanonekadopana(l2). Kakue wu3oMepsl HMeEET 3TO
BeniecTBo. M300pa3ure cxeMy ero CHHTe3a M raJIoreHUPOBAHUSI.

N3ob6paszure dopmyny Oopaszona. M3o00pazure cxemy €ro moiaydeHHs, TaJlOTeHUPOBAHUS O]
neiicTBUeM TpuOpomuua Oopa, pa3JIOKEHHUS O] JCHCTBHEM BOJBI M B3aMMOJCHUCTBHS C
OEH30JI0M B IIPUCYTCTBUU KUCIOT JIpronca.

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

N300pa3ute cxeMy peakiiuu JUTHHATIOMOTHAPHUIA C YETBIPEXXIJIOPUCTHIM KpeMHUeM. Ha3zoBute
MIPOJTYKTHI.

CpaBHHTE OCHOBHOCTh TE€KCaMETHJIUCWIIa3aHa W JHU-(TperOyTwi)amuHa. OOOCHYHTE OTBET,
n300pasute (HOpMyITBI BEIICCTB.

Hanwummre cxeMy ruipoinsa TPUATHICHIIAHA.

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

B uem otnuume peakiimoHHON CIOCOOHOCTH 3PHPOB KapOOHOBBIX KUCIIOT U cpeaHux (ocdaron?
[IpuBenutre cxemy mnpeBpanieHusi Tpuankmwidocharta B auankmwidocdhar ¢  MOMOUIBIO
TPUMETHIIXJIOPCUIIAHA.

[TpuBenaute cxemy peakiuu Tonma-ATTepToHa Ha MpUMEpe B3auMOACHCTBUS AMATUIGOCPHTA,
METaHOJIa ¥ TETPaXJIOPMETaHa.

Uro takoe 6erann? M300pa3ute Mexanusm peakuuu Buttura. B uem, mo-paiemy, 3aKir04aercs
JBIDKYIIAS CHJIa TAKOTO MTPEBPAICHHS.

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

N306pa3zuTte CXEMBI MONTy4eHUs noNu(3TUIICHANOKCH )ceNleHOpeHa u
MOH(ITUIICHINOKCH ) TeITypodeHa. YKaxute chepy mpuMEHEHUs TUX TTOTUMEPOB.

N300pa3ute cxembl BO3MOXHBIX pEAKIM H3TaHCENEeHONa ¢ SnuxJopruapuHoM. HazoBure
00pa3yromnmecs: BEIEeCTBa. YKaKUTE MEXaHU3M BO3MOKHBIX PEaKITHiA.

[TpuBeauTe cxeMbl Tpex JIIOOBIX peakiHii ¢ ydacTheM JI0ObIX O BalleMy BBIOOPY KOHKPETHBIX
JTUOPTaHUTUTEILTYpUI0B. Ha30BUTE peareHThl U IPOIYKTHI PEAKIIHIA.

[lepeuncnure HanOonee Ba)KHBIE METOABI IMONYYCHHs] COCIUHEHHH, coaepkamux (parMeHT
F-C%P3, OTBeT COMpOBONTE CXEMAMHU COOTBETCTBYIONINX PEAKIIHA.

KauecTtBeHHO comocTaBsTe Hanbosiee BaxkHbIe GU3MUECKHUE M XUMUYECKHE CBONCTBA allkaHOB U
nepdropankaHoB. OOBsICHUTE, dYeM OOYCIOBJIEHBI OTJIWYUS CBOWCTB  amu(aTHUUeCKHuX
YTIEBOJIOPOJOB OT COOTBETCTBYIOIINX CBOMCTB X ()TOPUPOBAHHBIX TPOU3BOIHBIX.
ConocraBpTe  crnocoOHOCTH aToMa (GTopa K  HYKICOQWIBHOMY  3aMEUICHHIO  JUIS
nonudropankaHoB, MOTU(PTOPOIEPUHOB U TOTUDTOPAPOMATHIECKIX COCTUHEHUH.

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

ConocraBbTe Ha Ka4eCTBEHHOM YpPOBHE KHCIOTHOCTH TPHUPTOPYKCYCHOM U TPHUXIOPYKCYCHOM
KHCJIOT, TpU(TOPAaKPHIOBOH H  TPUXIOPAKPHUIOBOH  KHCIOT, meHTadropdheHoma u
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neHraxyiopgpenona. M3obpazure (opMyibl BemecTB, MPOKOMMEHTHPYHTE BIIHMSHHE AaTOMOB
¢dTOpa 1 XJI0pa HA KUCIOTHOCTH COCMHEHHH.

45. BepHO 1M TIPENOJIOKEHUE O TOM, YTO OoJiee 3JIEKTPOOTPUIATEIbHBIN (TOP NOKEH Jydylle
CTaOMIM3UPOBATh COOTBETCTBYIOIIMH TPUTAIOTCHMETHIBHBI aHUOH, YeM XJIOp Hu OpoMm.
Pacrnionoxxure 6pomModopM, xstopodopM u TpuTOpMETaH B OPSIKE YBEIUICHUS KUCIOTHOCTH.
OOBsICHUTE 3aBUCHMOCTH KHCIIOTHOCTH OT CTPYKTYpHI. MI300paszute opmyIbl BemecTs.

OueHouHBbIEe CpPeICTBA /1S IPOBe/IeHNUsI MPOMEKYTOYHOM aTTecTAluN

DK3aMEHAIIMOHHBI OWJIET COCTOUT M3 TPEX TEOPETUUYECKHUX BOMPOCOB, TEMAaTHKa KOTOPBIX
IIPEJCTaBIEeHA B IPOrpaMMe JAUCLUIINHBI.

Oo0pa3ubl On1eTOB
XuMus 3J1eMEHTOOPraHUYeCKUX COeTUHEHM i

buner 1

1. Knaccudukanusi 371eMEHTOOPTaHMYECKUX coeauHeHUH. OCHOBHBIC ATambl Pa3BUTHS XUMHUHU
3JIEMEHTOOPTaHUYECKUX COeIMHEHUI. Ee BIUsSHNE HAa TEOPHI0 XUMHYECKOTIO CTPOECHHS MOJNEKYJISIPHBIX
CHCTEM.

2. JIuTHiiopraHuvecKre COCJMHCHUS, WX CBOWCTBA, CTPOCHHWE, METOJABI TIONY4YeHUS U
MPUMEHEHUE B OPraHUYeCKOM CUHTe3e. OpraHuyeCcKue COeIMHEHUS HaTpUs U KaJlus.

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

buiner 2

1. KoHuenuusi apoMaTHYHOCTA B XHMHH DJEMEHTOOPTaHUYECKUX coeauHeHui. [lpumepnr
METAJJIOPraHUYECKUX APOMATUUYECKUX CHCTEM.

2. MarHuiiopraHM4ecKre COSAMHCHHUS: TIOJydYeHUe, CTPOCHHE, CBOMCTBA. Poib pacTBOpuTENsS B
CUHTE3€ MArHUMOPTaHUYECKUX COEAMHEHUM.

3. Macc-criekrpomerpusi. DU3UUECKHE M TEOPETUIECKUE OCHOBEI MeToAa. O0IacTu mMpuMeHEHHS
B XMMUH 3JIEMEHTOOPTAHUYECKUX COCTUHEHUN.

buner 3

1. [Ipuposa XUMHUYECKHX CBSI3€H B DJIEMEHTOOPTAHMYECKUX COENUHEHMsIX. KpaTHbie CBsI3H
3JIEMEHT-YIJIEPOJ U AJIEMEHT-3JIEMEHT. MHOTOLIEHTPOBBIE CBS3H.

2. [TuHk- ¥ KaAMAHOPTaHUIECKUE COSTMHCHUS: TTOJIyICHHUEe, CTPOCHHE, CBOMCTBA.

3. MeTton peHTreHOCTpYKTypHOro aHanuza. dusnueckue W TEOPETUUYECKHE OCHOBBI METOJA.
O6acTu MPUMEHEHHS B XUMHH 3JIEMEHTOOPTAaHUYECKUX COSTUHEHUMN.

buner 4

1. TeopeTnueckre OCHOBBI CTEPEOXUMHH 3JIEMEHTOOPraHMYEeCKHX coequHeHuil. [loHsTHe o
KOH(pOopManuax U KOH(pUrypanusx.

2. Oprannyeckue COeAMHEHUS PTYTH: TOJTy4YEeHUE, CTPOCHUE, CBOICTRA.

3. Onrrryeckas criektpockonust (UK, YO, KP). ®dusnveckne U TeOpeTHIECKHE OCHOBBI METOJIOB.
IIpuMeHeHne B XUMUH 2JIEMEHTOOPTAHUYECKUX COCIUHEHUN.

buiner 5

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

2. bopopranuveckre COeIMHEHMS: CTPOSHHE, CHHTE3, CBOMCTBA, PEaKIIHH.

3. CnekTpocKomusi 3JeKTPOHHOTO MapaMarHUTHOrO pe3oHaHca. DU3MUECKUE U TEOPEeTHUECKUe
OCHOBBI METO/1a ¥ TIPUMEHEHHNE B XUMHUU AJIEMEHTOOPraHUYECKUX COETUHEHUH.
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buner 6

1. Knaccudukamusi OCHOBHBIX THIIOB PEAKIMI C yUaCTHEM METaJUIOOPTaHUYECKUX COSAMHEHUN.

2. KapGopanbl, MeTayuiokapOopaHbl, oJIyuyeHHe, CBOUCTBA.

3. BosmoxHocTn mpuMeHeHus crnekTpockonuu SIMP B XUMHU  37€MEHTOOPraHUYECKUX
COCIMHECHUM.

buner 7

1. Paznmuumst B ctpoenuu u cBoiictBax DOC B ra3oBoil, xuakod u TBepaou ¢aszax. Ponb
MOJIAPHOCTU Cpelbl W crenuduueckoi coipBaTali. MOHBI M HOHHBIE Mapbl, X pPEaKIHMOHHAs
CIOCOOHOCTD.

2. ATFoMUHUHOpPraHUYECKUEe COSTUHEHMS: CHHTE3, CBOWCTBA, peakiuu. Karanuzaropsr Lluriepa-
Harra. IlpumeHeHne alfOMUHUAOPraHUYECKUX COECIMHEHHM B IMPOMBILUIEHHOCTH UM OpPraHM4eCKOM
CUHTE3E.

3. Macc-criekrpomerpusi. @u3ndeckue U TeOpeTudecKkrue OCHOBBI MeTofa. O0nacTu mpuMeHeHus
B XMMUU 3JIEMEHTOOPTAaHUYECKUX COCTUHEHUH.

buner 8

1. Knaccudukanusi 371eMEHTOOPTaHHYECKUX coearuHeHU. OCHOBHBIC 3Talbl Pa3BUTHS XHUMHH
3JIEMEHTOOPTaHUYECKUX COeIMHEHUI. Ee BIUsSHNE HAa TEOPHI0 XUMHYECKOTIO CTPOECHHS MOJNEKYJISIPHBIX
CHCTEM.

2. lamnmii-, WHOUH- ¥ TAUTMHOPTAaHWYECKUE COCJAMHCHHUS: TOJydYeHHUE, CTPOCHHE, CBOWCTBA,
MPUMEHEHHUE.

3. MeTon peHTreHOCTPYKTYpHOro aHanmu3a. DU3NYecKue W TEOPETUYCCKUE OCHOBHI METOJIA.
OO6acT MPUMEHEHHS B XUMHH 3JIEMEHTOOPTaHUYECKUX COCTUHEHUMN.

buner 9

1. Konnenuust apoMaTUYHOCTHM B XHMHUHU 3JIEMEHTOOPraHMYECKUX coeauHeHuid. I[lpumepbl
METAJIJIOPIrAaHUYECKUX APOMATUYECKUX CUCTEM.

2. KpeMHUlOpraHM4ecKkue COCIMHEHHS: TMOJNY4YeHHE, CTPOCHHE, CBOWCTBA, NPUMEHEHHUE.
[IpencraBieHne o ruNEpBaJICHTHBIX COEAMHEHUSX.

3. Onrrnyeckas criekrpockonus (UK, YO, KP). ®dusndeckne u TeOpeTHIeCKre OCHOBBI METOIOB.
IIpuMeHeHNnEe B XMMHH 2JIEMEHTOOPTAHUYECKUX COEANHEHUN.

buner 10

1. Ilpuposia XMMHUYECKHUX CBSI3€M B 3JIEMEHTOOPraHMYECKHX coenuHeHusx. KparHble cBsizu
JIIEMEHT-YIJIEPO U DJIEMEHT-3JIEMEHT. MHOTOLICHTPOBBIE CBA3H.

2. 'epmanwmii-, 0JI0BO- M CBHHEIIOPTAHUIECKNE COSTUHEHHUSI.

3. CnekTpocKomnusi 3JIeKTPOHHOTO MapaMarHuTHOTO pe3oHaHca. PU3NYECKue U TeOpeTHUecKue
OCHOBBI METO/1a U IPUMEHEHHE B XUMHH dJIEMEHTOOPTaHUYECKUX COCTUHEHNMN.

buner 11

1. TeopeTnueckre OCHOBBI CTEPEOXHMHUH DJIEMEHTOOPraHMYeCKUX coequHeHui. Ilonsatue o
KOH(pOopManuax U KOH(pUrypanusx.

2. Coenunenus aneMeHToB XIV rpynmbl ¢ G -CBSI3bIO 3iieMeHT-diieMeHT. CoenuHeHus
aneMeHTOB XIV rpynmsl ¢ KpaTHBIMU CBSI3SIMU 3JIEMEHT-3JIEMEHT.

3. BosmoxxHOCTH TIpEMeHeHus crekTpockonmnu SIMP B XUMHH 3JI€MEHTOOPTaHMYECKUX
COCIMHEHU.

buier 12

1. OcHoBHBIE THIIBI peareHToB (ANIEKTPO(GUIBI, HYKICO(QHIbl, KapOCHOUIBl U 1p.) B XUMHUHU
AIIEMEHTOOPTaHUYECKUX COCTUHECHUH.

2. Oprannyeckue npousBoaHbIe (pochopa U MBIIIbSIKA, OCHOBHbIE THITBI COEMHEHUH BBICIIEH U
HU3IIEW CTENEHEH OKHUCIEHUWs, METOAbl CHUHTE3a, CTPOEHUE, CBOMCTBA. [IpHMeHEHHE OpraHMYecKHux
MIPOU3BO/IHBIX 3JIEMEHTOB V IPyIIbl B IPOMBIIUIEHHOCTH, CEIbCKOM X035 CTBE, METULIMHE.
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3. Macc-cniektpometpusi. dusznyeckue U TeoOpeTUdeckre OCHOBBI MeToa. O0IacTH MPUMEHEHUS
B XMMUH JIEMEHTOOPTaHUYECKUX COCINHEHHH.

buner 13

1. Knaccuduxanust OCHOBHBIX TUIIOB PEAKIUI C yYaCTHEM METAJNIOOPTaHMYECKUX COSAMHEHUI.

2. Merannouensl: (eppolieH, HUKeneneH, kobdanpToleH. CuHre3. PeakumoHHas crnocoOHOCTS.
MerauioneHUIIaNKUIbHbIE KaTHOHBL. [[MKIIONEeHTaqueHIIbHBIE ITPOU3BOAHBIE TUTAHA U LUPKOHUS.
Cuntes, npuMeHeHue B kaTanuse. L{ukionenTaaneHUIKapOOHUIbHBIE KOMIUIEKCHI.

3. Merol peHTreHOCTPYKTypHOro aHanu3a. Pu3znyeckue U TEOPEeTUYECKHE OCHOBBI METOJa.
OO6nactu NPUMEHEHUSI B XUMHUH 3JIEMEHTOOPTaHUYECKUX COCTUHEHUH.

buner 14

1. Paznmuuus B ctpoenuu u cBoiictBax DOC B ra30BOH, XuAkod W TBepaou (azax. Pomiw
MOJISIPHOCTU CpeAbl U crneun(pudeckoil conpBaTanuu. VOHBI M WOHHBIE Tapbl, MX pPEaKIMOHHAsS
CIOCOOHOCT.

2. KaTanuTuueckue MpoIecchl ¢ y4YacTHEM METaUIOPTaHUYeCKUX COCTUHEHUN TMepPexXOIHBIX
METAaJIJIOB.

3. Ontuyeckas cnekrpockonust (UK, YO, KP). ®dusndeckne u TeopeTHIecKre OCHOBBI METO/IOB.
[IpuMeHeHne B XUMHH 3JIEMEHTOOPTaHUYECKUX COSAMHEHUN.

buner 15

1. Knaccudukanusi 371€MEeHTOOPTaHHUYECKUX coeAMHEHU. OCHOBHBIC 3Talbl Pa3BUTUS XUMHUHU
AJIIEMEHTOOPTaHUYEeCKUX COeIMHEHU. Ee BIusHuEe Ha TEOPUI0 XUMUYECKOTO CTPOCHUS MOJIEKYJIISIPHBIX
CHCTEM.

2. [Tonatue o metaywmodepMeHTax: XJIOPOPHILI, IUTOXPOMBI, (EeppelOKCHHBI, BUTAaMUH Bio,
cTpocHHe U Ononorndeckune Gpyaknuu. [IpuMeHeHne MeTaUIOPraHUIECKIX COSTUHEHUIN B METUITUHE.

3. CneKkTpoCKONuUs AJICKTPOHHOIO MapaMarHUTHOTO pe3oHaHca. DU3UYECKHUE U TCOPETUUCCKUE
OCHOBBI METO/Ia U MPUMEHEHHUE B XUMHUH SJIEMEHTOOPTAaHUYECKUX COCTUHEHUM.

6. YuedoHo-MeToAMYeCcKOEe U HH(POPMALIMOHHOE 00ecneyeHue JUCIUIIMHBI
OcHoBHasi iMTepaTypa

1. T'punByn, H. Xumus snementos: B 2-x 1. T. 1/ H. I'punByn, A. Opnio. — M.: Jlaboparopust
3HaHui, 2023. — 607 c.

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

3. Peyrtos, O. A. Oprannueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun
M.: bunom. JIaGoparopus 3Hanwmii, 2014. — 567 c.

4. Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun
M.: bunom. JIaGoparopus 3Hanuii, 2014. — 623 c.

5. Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. II. bytun —
M.: bunowm. JIaGoparopus 3Hanuii, 2014. — 544 c.

6. Peyrtos, O. A. Opranmueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun
M.: bunom. JIaboparopus 3nanwmii, 2014. — 726 c.

7. Cwmut, B. A. OCHOBBI COBPEMEHHOTO OPTAaHMYECKOTO CHHTE3a. YueOHoe mocodue / B. A. Cmur,
A. JI. uneman. — M.: bunowm. Jlabopatopus 3nanuii, 2014. — 750 c.

8. Cwmut, M. Oprannueckas xumusi Mapua. Peakiiuu, MexaHU3MBbI, CTpOSHHUE: YTIIyOJCHHBIA KypcC
JUIs. yHUBEPCUTETOB U XMMUYecKHX By30B: B 4-x T. T. 1 / M. Cmur. — M.: JIaGopatopus 3HaHUil,
2020. — 458 c.

9. Cwmur, M. Opranunueckas xumust Mapuya. Peakiun, MexaHu3Mbl, CTpoeHHe: YTIIyOJeHHBIN Kypc
JUTSl YHUBEPCUTETOB M XUMHUYECKuX By30B: B 4-x 1. T. 2 / M. Cmurt. — M.: JlabopaTopusi 3HaHHI,
2020. - 539 c.
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11.

12.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Cwmut, M. Opranunueckast xumusg Mapua. Peakuuu, MexaHu3Mbl, CTpoeHUE: YTIIyOJIeHHBIH Kypc
JUTsl YHUBEPCUTETOB M XUMHYeCKuX By30B: B 4-x 1. T. 3 / M. Cmurt. — M.: JlabopaTopusi 3HaHHH,
2020. - 550 c.

Cwmut, M. Oprannueckas xumusi Mapua. Peakiiun, MexaHU3MBbI, CTpoeHHE: YTIIyOJIeHHBIN Kype
JUTSL YHUBEPCUTETOB U XUMHUYECKUX BY30B: B 4-x T. T. 4 / M. Cmut. — M.: Jlaboparopus 3HaHHIA,
2020. - 511 c.

OnemienOpoiix, K. Meramnoopranndeckas xumus / K. DOnpmenOpoitx. — M.: bunowm.
JlabopaTopus 3Hanui, 2014. — 750 c.

JlonoiHUTeIbHAS JTUTEpaTypa

Anekcees, P. C. Peakuun Hyk/1€eopUIBHOTO 3aMELICHUS U YTUMHHAPOBaHM: YueOHoe mocodue
st crynentoB  Beicmierd  mkoael /  P. C. AmekceeB, C.C.Kapmnos, B.H. Tepenun,
JI. Y. JIuBanuoBa, M. B. JIuanuos. — M.: JIaboparopust 3nanuii, 2024. — 284 c.

Adanacwes, b. H. ®usnueckas xumus / b. H. Adanacees, 1O. I1. AkynoBa. — M.: Jlans, 2012. —
464 c.

bapeimox, B. II. Besmecymmii xuBOoTBOpHBIH KpeMHui; Mmonorpadus / B.Il. Bapsrmok,
M. I'. Boponkos. — Upkyrck: UpI'TY, 2014. — 276 c.

Bopoukos, M. I'. I'ene3uc u 3BOJIIOLIHS XUMUU OPTAHUYECKUX COCIMHEHUM IE€PMaHUsl, 0JI0BA U
ceunna / M. I'. Boponkos, K. A. A63aeBa, A. 10. ®enopun; UpUX um. A. E. ®aBopckoro CO
PAH. — HoBocubupck: Akanemuueckoe u3a-so «I'eon, 2012. — 214 c.

BoponkoB, M. I'. O xumum u >xu3Hu: 70 JeT uAeH, WCCIENOBAaHMA W CBEpIICHUN /
M. I'. BoponkoB; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: Akagemuueckoe
n3a-so «I'eo», 2014. - 410 c.

BoponkoB, M. I'. Cunanonsl. OT 3deMepoB K MOHOMEpaMm, OJIUTOMEpaM U mojaumepam /
M. T'. Boponkos, C. B. bacenko; UpUX um. A. E. ®asopckoro CO PAH. — HoBocuOupck:
Axagemuueckoe n3n-Bo «I'eo», 2014. — 142 c.

I'amOypr, 1O.JI. Teopuss u mpakTHKa OdIeKTpoocaxaeHuss MetauioB / JI. 3anrapw,
10. JI. F'amOypr M.: JIaGopatopust 3Hanui, 2019. — 441 c.

l'oncansec, K. Hanoctpyktypsr B Ouomenurnuue / K. Toncamsec, K. XanwsOepmrarr,
K. Jlopencun, JI. Haup — M.: bunom. JIaboparopus 3nanuii, 2013. — 520 c.

I'opuikos, B. U. OcHoBel ¢pusnyeckoit xumuu / B. U. T'opmixos, U. A. Ky3neuos. — M.: bunom.
JIaGoparopus 3Hanui, 2014. — 407 c.

XKayen, K. buomeramnooprannueckas xumus / XK. XKayen. - M.: bunom. JlabopaTtopus 3HaHMI,
2015. — 496 c.

Nnuen, 3. OcHoBbl opranudeckoit crepeoxumuu / JD. Wmuen. — M.: bunom. JlabopaTopus
3HaHui, 2014. — 703 c.

Kysuenos, H. T. OcHoBbl HaHoTexHOJMOTHH: YueOHUK uisi Beicuied mkoisbl / H. T. Ky3nernos,
B. A. Xab6pes, B. M. HoBotopuies. — M.: JlabopaTtopus 3Hanwuii, 2023. — 397 c.

Knenun, B. U. Boicokomonekynspusie coenqunenus / B. . Knenun, U. B. ®enycenko. — M.:
Jlanp, 2013. - 512 c.

Kosanenko, JI. B. buoxuMuueckre 0CHOBBI XUMUM OMOJIOTUYECKH aKTUBHBIX BEIIECTB: Y4eOHOE
noco6ue / JI. B. KoBanenko. - M.: bunowm. Jlabopatopus 3uanuii, 2014 — 229 c.

Jlay, A. K. Hano- u Guoxommnosutel / A. K. Jlay, ®. Xyceiin, X. Jlapau. — M.: bunom.
JIaGoparopus 3nanmii, 2015. — 392 c.

Maiictpenko, B. H. Dnantunocenektusnsie ceHcopsl / B. H. Maiictpenko, I'. A. EBTiorun. — M.:
JIaGoparopus 3HaHmi, 2023. — 259 c.

Hocoga, 3. B. ®Topcoaepxkamnue a3uasl n 0en3asunsl / O. B. Hocosa, I'. H. Jlunmynosa, B. H.
Yapymmn, O. H. Uynaxun. — Ekarepun0Oypr: YpO PAH, 2011. —455 c.

Pamenckas, I'. B. ®apmaneBruueckas xumus: yueOHuk / I'. B. Pamenckas. — M.: JlaGopaTtopus
3nanuii, 2021. — 640 c.

Pookonkos, JI. W. Hanomarepuansl: yueOHoe mocoOue / J[. WU. Ppokonkos, B. B. Jlésuna,
3. JI. I3umsurypu. - M.: bunom. JIaboparopus 3Hanuit, 2014. — 365 c.
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20. CunbBepcteiin, P. Cnektpomerpuueckass HIACHTHU(UKALMS OPraHMYECKUX COEAWHEHHH /
P. Cunbepcreitn, @. Bedcrep, JI. Kumit. — M.: bunowm. JIaboparopus 3nanmii, 2023. — 557 c.

21. ConparenkoB, A. T. Ilecturuabl ¥ peryjsTOpbl poOCTa: MPUKJIAJHAs OpraHWYecKas XuMus /
A. T. ConnmarenkoB, H. M. Komsinuna, A. Jle Tyan. — M.: bunowm. JlabopaTopus 3nanuii, 2014, —
223 c.

22. Crapoctn, B. B. Marepuaibl ¥ METOIbl HAHOTEXHOJIOTHMHU: YydeOHOe mocooue /
B. B. Crapoctun. — M.: bunom. JIabopartopus 3nanuii, 2014. — 431 c.

23. TpaBennb, B. @. Opranunueckas xumus: ydeOHoe mocobue s By3oB: B 3-ex 1. T. 1 /
B. ®@. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 368 c.

24. TpaBenb, B. @. Opranuueckas xumus: ydeOHOe mocobme s By3oB: B 3-ex 1. T. 2 /
B. ®@. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 517 c.

25. TpaBenb, B. @. Opranmueckass xumus: ydeOHOe mocobue g 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.: bunowm. Jlaboparopus 3nanuii, 2014, — 232 c.

27. YepHuona, C. B. ®apmaneBtrueckas xuMus: yueonuk s By3oB / C. B. Uepnona; oz pex. I'. B.
Pamenckoit. — M.: bunom. JlabopaTopus 3nanui, 2015. — 472 c.

28. FOpoBckas, M. A. Xumusi apoOMaTH4YEeCKUX TeTePOIMKINYecKuX coenunennii / M. A. FOpoBckast.
— M.: bunom. JIabopatopus 3Hanuii, 2015. — 208 c.

JJIeKTPOHHBbIE pecypchl

1. buomerannoopranudeckass xumusi [DIEKTpOHHBIH pecypc]: ydeOHoe mocoOue / moa pen.

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

2. byxapos, C.B. Texnonorus ToHKoro opranudeckoro cunreza. Y. |ll. Dnemenroopranuueckue

coeuHEeHUS [DIeKTPOHHBIN pecypc]: yaeoHoe mocobue / C.B. byxapos, 1.3. Unanaunos, I'.1O.
KnumenToBa, I''H. HyrymanoBa. — OnektpoH. nan. — Kazans: KHUTY, 2006. — 72 c. —
Pexxum moctyna: https://e.lanbook.com/book/13344. — 3aru. ¢ skpaHa.

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

4. Xaiipymnus, P.A. Metoasl mojiydeHuss OpraHMYECKUX M 3JIE€MEHTOOPraHMYECKUX COEIMHEHUN
[DnexTpoHHBI pecypc]: yueOHnoe mocobue / P.A. Xaiipymnun, M.b. I'azuzos, JI.P. baraysa,
AN. llepuna. — OnextpoH. gaH. — Kazaup: KHUTY, 2016. — 324 c. — Pexum poctyna:
https://e.lanbook.com/book/102069. — 3ar. ¢ 3kpaHa.

5. Onwpmen6bpoix, K. Meramnoopranudeckass XuMusi [IJIEKTPOHHBIN pecypc]: yueOHoe mocodue /
K. Dnpmen6poiix; nep. ¢ Hem. H0. @. Onpynenko, /. C. Ilepexkanuna. — DIEKTpOH. JaH. —
MockBa: WznarenbctBo "JlabGopartopust 3nanumit", 2017. — 749 c. — Pexum pocryna:
https://e.lanbook.com/book/94112. — 3ar. ¢ skpaHa.

HOpMaTI/IBHbIe AOKYMEHTbBI

1. ®denepanpHble TOCYJAapCTBEHHbIE TPeOOBaHUA K CTPYKType MpPOTrpaMM IOATOTOBKM HAyYHBIX U
HAy4YHO-TIEJarOTMYECKUX KaJapoB B acHUpaHType (aAbIOHKTYpeE), YCIOBUSIM HX pealu3alui,
CpOKaM OCBOEHHS 3THUX MpPOrpaMM C YYETOM pa3iu4yHbIX (opM oOyueHHs, 0Opa30BaTENbHBIX
TEXHOJIOTUN U OCOOEHHOCTEH OTNENbHBIX KAaTErOpUI aclUpaHTOB (aIbIOHKTOB), YTBEPKIACHHbBIE
[Tpukazom Muno6puayku Poccun ot 20.10.2021 Ne 951 (nanee — @I'T);

2. TlonoxeHne O TIOATOTOBKE HAYYHBIX M HAyYHO-TIEArOTHUECKUX KaJpOB B AaCIMUpPaHTYpe
(amwproukType), yreepakaenHoe [Tocranonenuem [IpaButensctBa PO ot 30.11.2021 Ne 2122;

3. [NonoxkeHHe O TPUCYKISCHUM  YYCHBIX  CTENeHEeH, yTBepkaeHHoe IlocTaHOBICHHEM
IIpaButensctBa PO ot 24.09.2013 Ne 842.

4. Ilacnopt HayuyHOU cnenuanbHOCTH 1.4.4. @usnyeckas XUMUS.
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CoNO~wWN P

akrwn

~No

10.
11.
12.
13.
14.

15.

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

BectHuk Poccuiickoi akajeMun HayK.

Bricokomonekymsipubie coequaenus. Cepust A: @u3zuka noJMMepoB.
Bricokomonekynspusle coequnenust. Cepust b: @usnka 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.

. XMMHs B UHTEpECaxX yCTOMUNBOIO 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 AHTJIOS3BIYHBIX PECYPCOB IO BCEM
aKaJIeMUYEeCKUM JIUCIUIUINHAM, OoImyOarKoBaHHBIX B Kurtae https://ar.cnki.net.

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

ba3a naHHBIX 31eKTPOHHO-O0MOIMOTEUHOM cucTeMbl «Jlaub» 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 MWUTHOHOB cTaTeil) u3 134 crpan mupa.

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

B 6a3e pasmenieno 6osnee 3000 KHUT MO Pa3IUYHBIM OTPACsM 3HAHUHU, MPETOCTaBICHHBIX 122
HAy4YHBIMH U3/1aT€IbCTBAMM.
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3. BioMed Central https://www.biomedcentral.com/
baza nanubix BritouaeT 6osee 300 peneH3upyeMbIX KYpHAJIOB O OMOMETUITMHE, MEIUITMHE U
€CTECTBEHHBIM HaykaM. Bce cTaTthu, pa3MerieHHbie B 0a3e, HaXOAsITCs B CBOOOTHOM JTOCTYIIE.

4. DnextpoHHBIN pecype arXiv https://arxiv.org/
Kpynneiimuii GecriaTHbli apXUB AJIEKTPOHHBIX HAYYHBIX IyOJUKAIMA MO paszenam (U3HKH,
MaTeMaTHKU, WHGOPMATHKH, MEXaHUKH, acTpOHOMHH U Ouonoruu. Hmeercs mnoapoOHbIi
TEMaTUYECKHUM KaTaJIor ¥ BO3MOKHOCTb IMOMCKA CTATEH 110 MHOKECTBY KPUTEPHUEB.

5. Komnekius sxypuanos MDPI AG http://www.mdpi.com/
MHOrOIMCIUIIMHAPHBIA UG POBOKM  HM3IATCIBCKUNA pecype, SBISIETCS IIaThOpMON st
pEeLEH3UPYEMBIX HAyUHBIX KYpPHAJIOB OTKpBITOro jaocryna, mzaawrommxcs MDPI AG (bazens,
[Beinapus). M3gatenbeTBo BeiTyckaeT 6osiee 120 pa3HOOOpa3HBIX AJIEKTPOHHBIX JKYPHAIIOB,
HaxOJSIIUXCS B OTKPBITOM JIOCTYIIE.

6. HzmatenbCTBO ¢ OTKPHITHIM goctynoM InTech http://www.intechopen.com/
[lepBoe m kpymHeiiliee B MHpE HM3AATEIHCTBO, MYOIHMKYIOIIEe KHUTH B OTKPHITOM JIOCTYIIE,
okosio 2500 HayuHbIX m3naHuii. OCHOBHAs TEeMaTHYeCKas HANPaBJICHHOCTb - (DU3UYECKUE W
TEXHUYECKUE HAYKU, TEXHOJIOTUU, METUIIMHCKIE HAYKH, HAYKH O dKU3HHU.

7. Ba3za mannbpix xumuueckux coeauHennit ChemSpider http://www.chemspider.com/
ChemSpider — 3To GecruiaTHas XumMu4eckas 6a3a JaHHBIX, IPEJIOCTABIISIONIAs OBICTPBIN AOCTYII
K Oonee yeM 28 MHJUIMOHAM CTPYKTYp, CBOWMCTB M COOTBETCTBEHHON wuH(opmaiuu. Pecypc
npuHaIeKUT KoponeBckomy xummdeckomy obmectBy BenmukoOpuranuu (Royal Society of
Chemistry).

8. Komrekmus xypuanios PLOS ONE http://journals.plos.org/plosone/
PLOS ONE — komnekuus KypHaioB, B KOTOPBIX MyOTUKYIOTCS OTYETHI O HOBBIX UCCIIEIOBAaHUX
B 00JIaCTH €CTECTBEHHBIX HAyK W MEAUIIMHBL. Bce xKypHasbl pa3MenieHbl B CBOOOTHOM JTOCTYIIE
(Open Access), Bce CTaThbU MPOXOAST CTPOroe HAy4YHOE PELIeH3UPOBAHUE.

7. MaTepuajibHO-TeXHHYECKOe o0ecredeHrne HAYYHO-HCCIe0BaTeIbCKO padoThI

B cooTBeTCTBUM ¢ y4eOHBIM MJIAHOM 3aHATHUS MO TUCHUILUIHMHE « XUMHUS dJIEMEHTOOPTaHNYECKUX
COCIMHEHHI» TPOBOAATCS B (Dopme JIeKIUi, MPaKTHUYECKUX 3aHATHH M CaMOCTOSITEIHbHOM PabOThI
oOyuarolerocs.

Jnst peanuszanu o0Opa3oBaTEIBLHOTO Mpolecca B (popme JeKIuil U MPAKTUYECKUX 3aHATUN
UCIONB3YIOTCS CIIAYIOIIME TMOMEIICHHs: Maiblid JEeKIUOHHBIA 3am (OubimoTeka), OCHAIlEHHBIH
KOMIIBIOTEpaMH C JOCTyHnOM K 0a3aM JaHHBIX U BbIX0ooM B MHTepHer, yueOHOM MeOenplo U
J€MOHCTPAllMUOHHBIM ~ 00OpYJIOBaHUEM (KOMIIBIOTEp €O CpPEACTBaMH  3BYKOBOCIIPOU3BEICHHMS,
MIPOEKTOP, IKPaH).

Jlns  ocBoeHuss mporpaMmbl OOy4YeHUS M Ui BBIMOJTHEHHUS MPAKTHUECKHMX M HAy4dHO-
UCCIIEIOBATENbCKUX pabOT 1O TeMe JUCCepTalud KaXJIOMYy acCHUpaHTy MPeJOoCTaBICHO
UHIUBUAyalTbHOE  paboyee  MecTo, OOOpYAOBaHHOE  MPHUTOYHO-BHITSDKHOM — BEHTUIISIUEH,
BOJIOIIPOBOJIOM, BOJIOOTBE/IEHUEM, BO3AYXOBOJAOM. ACHUPAHThl UMEIOT BO3MOXHOCTh HCIIOJIb30BaTh
MaTepUaIbHO-TEXHUUYECKHUE CPEACTBAa IlabopaTopHuii, B KOTOPBIX BBIMOIHSAIOT AUCCEPTALIMOHHBIC
paboThl (OprTeXHUKA, PEaKTUBBI, PAaCXOJHbIE MaTepHalibl, JlabopaTopHas Mocyda, HU3MEPUTEIbHOE
o0opyoBaHue).

[IporpamMMHoe obecrieyeHue:

JIuueH3MOHHbIE TPOYKTHI:

— Microsoft Office 2010 Russian Academic Open;

— Microsoft Office Professional 2010 Russian Academic Open;

— Sunexc TenemocT — cucremMa BUICOKOH(EPEHIICBA3U C BO3MOKHOCTBIO 0OMEHa COOOIIEHUSIMU U
nepeAadell KOHTEHTA B PEXUME PEAIbHOIO BPEMEHH.

CBobosHo pacmpoctpansiemoe [10: 6paysep SAumexc, Mozilla Firefox 60.02, Opera53; Pascal
ABC 3.3; cucrema TeKCTOBOM, rojocoBoil W BHAeocBs3u cBs3u Skype7.41.0.101; mporpamma s
CO3/IaHHUA AJIEKTPOHHBIX yueOHbIX MpoaykToB Moodle 3.2.; mporpamma A mpocMoOTpa 31EKTPOHHBIX
nokymenToB Foxit PDF Reader 9.1.0.5096; apxuartop 7zip 17.01 beta.
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IIpubopnas Gaza:

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 mnpucraBkoii, uH(pakpacHblii Dypbe-
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, XpomaTomacc-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®/BUI-cnektpomerp LAMBDA 35 u qusnbkomeTp.

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 HEOThEMJIEMOM 4acThlo, obOecredyuBarouieil (QyHKIIMOHUPOBAHUE
npubOpOB:

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

— 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, ITakeT KBaHTOBO-XMMHUYECKHX MPOrpaMM, JUIsI PacyeTa reOMETPUU U SIEKTPOHHBIX
XapaKTePUCTUK MOJIEKYIT;

— XWInNMR, Ilporpamma yis 3anucu 1 006pabOTKH JaHHBIX criekTpomerpa SIMP;

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

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

— ResolutionsPro Opus, [Taket nporpamm, 1iis 3amucu U 006padotku MK-criekTpos;

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

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

— Xepr, XSophe, XeprView, ITaket nporpamMm Jjist 3artucy ¥ 00paboTku criekTpoB DITP.

C OTKpBbITOMN JHIIEH3UEH:

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

— DIRAC, nporpamMma A aTOMHBIX U MOJIEKYJISIPHBIX TMPSIMBIX UTEPATUBHBIX PENSATUBUCTCKUX
BBIUHCIICHU Ha BCEX AJIEKTPOHAX, BBHIYMCIECHUN MOJIEKYJISIPHBIX CBOWMCTB C HCIHOJIB30BaHHUEM
PENATUBUCTCKUX KBAHTOBO-XHMHUYECKHX METOJIOB;

— ORCA software, makeT KBaHTOBO-XMMHMUYECKHUX TIpOTpaMM, HCHOJIb3YEMBIX [UIsI pacuera,
M3yYEHUs CBOIMCTB BEIIECTB, MOICIMPOBAHUS PEAKLINH.
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