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Pabowass mporpamMma cocCTaBieHa B COOTBETCTBHH ¢ ®DenepanbHBIMH TI'OCY/IapPCTBEHHBIMH
TpeOOBaHUAMHU K CTPYKTYpe IPOrpaMM IOIATOTOBKM HAYUHLIX U HayYHO-IIEAarOrHYeCKUX KajpoB B
aCIMpPaHType (aABIOHKTYPE), YCIOBUSIM MX PEaIM3alliM, CPOKAaM OCBOEHHS 3THX MPOrpamMM € yHETOM
pasnuuHbiX GopM 00ydeHHs, 06pa30BATEILHBIX TEXHOIOTHN B OCOOEHHOCTEH OTACIBHBIX KaT€rOpHH
acnMpaHTOB (aBIOHKTOB), yTBepyAeHHbIME [Iprkazom Muno6puayku Poccunu ot 20.10.2021 Ne 951
u IlonoxeHueM O IOArOTOBKE HAYYHBIX M HAYYHO-IIEJArOTMUECKUX KaJpoB B aCIHMPaHType
(ambIoHKTYpE), yrBepKaeHHBIM [TocTanoBnenuem Ipasutensctea PO ot 30.11.2021 Ne 2122.

PaGoyas [IporpaMma COCTaBICHA ¢, 2- 2 poyrwrm pne  Fhopupphiiizoet 77 5.
[® C
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PABOYASI TIPOTPAMMA PACCMOTPEHA M OJIOBPEHA na 3aceganuu Y4yeHOro coseTa
UpHX CO PAH (ITpotoxon Ne S oT « 24 » pg 2023 T.)




1. Henu v 3a1a4u yuyeOHOH TUCHHIIIMHBI

Heab u3ydeHHss AMCHUIUIMHBI «XUMHS AJIEMEHTOOPTaHUYECKUX COCTUHECHUI: TpruoOpeTeHue
(byHIaMEHTAIbHBIX 3HAHUN U MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JUISI TPO(ECCHOHATBHONW HAyIHO-
WCCIICIOBATEIIbCKOW, HMHHOBAIIMOHHONH W  00pa3oBaTelIbHON JEATETBHOCTH B OOJIACTH XHMHUHU
AJIEMEHTOOPTaHUYECKUX COeIUHEHMH; (opmupoBanue o6oOmaromeil TeopeTuyeckord 0as3pl s
U3ydeHHs PyHIAMEHTAIBHBIX OCHOB XUMHH 3JEMEHTOOPTaHWYECKHX COCAMHEHUH M BO3MOXXHOCTH UX
MCIIOJIb30BAaHUS HA IPAKTUKE.

3agaumu.

- bopmupoBanrie y  OOy4arOIIMXCS ~ COBPEMEHHBIX  MPEACTABICHHA O  XUMHHU
AJIEMEHTOOPTaHUYECKUX COCAMHCHUHN, €€ PO W 3HAYUMOCTH B COIOCTABJICHUU C JPYTHMMHU
XUMHAYECKHUMHU HayKaMH,

- OCBOCHHE HABBIKOB TEOPETUYCCKOI'O aHAJIM3a PE3yIbTaTOB KCIIEPUMEHTAILHBIX HCCIICIOBAHUI
B 00JIACTH XUMHU;

- OCBOCHHME METOJIOB TUTAHUPOBAHMSI SKCIIEPUMEHTA U 00pabOTKH COOCTBEHHBIX UCCIICIOBAHHIA;

- 00yueHHe YMEHHIO CUCTEMAaTH3UPOBAaTh U 0000IIAaTh PE3yJIbTaThl COOCTBEHHBIX MCCIICIOBAHUI
B COIIOCTABJICHUH C U3BCCTHBIMU JIMTCPATYPHBIMH JAHHBIMHU,

- 00yueHre yMEHHIO OPOPMIISITh PE3YJIbTaThl COOCTBEHHBIX MCCIICIOBAHUN B BHJIE MyOJIMKALINH,
OTYETOB, TOKJIAIOB.

2. MecTO AUCUMIIMHBI B CTPYKTYPe NPOrpPaMMbl aCIMPAHTYPbI

JucuunimHa  «XUMHUSA  3JIEMEHTOOPTraHHYECKUX COCAUHEHHI»  SBISIETCA  YacCTblO
obpazoBarensHoro kommnonenta (Ilompazmen 2.1.2.2. paszmena 2.1.1. «JlucuumiuHbel 1O BEIOOPY»)
MpOrpaMMbl ACTIUPAHTYPHI 110 HAYYHOU cnieruanbHocTh 1.4.4. Opranuueckast XUMHsI.

VYyeOHasi AUCUUILINHA PEaIU3yeTcsl Ha BTOPOM IOy OOyUeHHusI.

3HaHUs, YMEHHS M HABBIKU, MPUOOPETCHHBIE aCTUPAHTAMH 10 Pe3yJibTaTaM U3yueHUs yueOHOU
JUCHUIUTUHBL «XHUMHS DJEMEHTOOPTAaHMYECKUX COCAMHEHMI», HCIONBb3YIOTCS HUMU Ui CJadu
KaHJAUJATCKOTO HK3aMeHAa W TMpPU HANUCAHUU JIUCCEPTAIMOHHOM pPaOOThI HA COMCKAHHUE YYEHOU
CTETeHH KaHIuJaTa HayK.

3. TpeboBaHus K pe3yJibTATAM OCBOCHHUS IMCUUILIMHBI:

ITo oxoHYaHUU U3y4YEeHUS AUCUUIUINHBI ACIUPAHTHI JOJKHBI OYAYT:
3name:
® METOJIbl OITYYEHMSI, XUMUYECKHE CBOWCTBA U MTPAKTUYECKOE UCIIOJIb30BAHNE OCHOBHBIX KJIacCOB
2JIEMEHTOOPTaHUYECKUX COEIUHEHNI;
TUIIOBBIE METO/IbI 3JIEMEHTOOPIaHUYECKOTO CUHTE3a, CII0JIb3YEMbIE PeareHThl 1 000pyI0BaHUE;
MEXaHU3Mbl OCHOBHBIX PEAKIUH, TOAXO0AbI U METO/IbI U3yYEHHS] MEXaHU3MOB;
BJIMSIHME CTPOEHUS Ha PEaKIIMOHHYIO CIIOCOOHOCTD JIEMEHTOOPTaHUYECKUX COeIMHEHU;
(U3NKO-XMMHUYECKHE METOJIbl MCCIEOBAHUS CTPOCHUS 3JIEMEHTOOPTaHUYECKUX COCIMHEHUN U
3JIEMEHTOOPTaHNYECKUX PEAKIUM;
® COBPEMEHHYIO IEpPUOJUYECKYIO JIUTEpaTypy (KypHaJIbl) W DJIEKTPOHHbIE 0a3bl JAHHBIX B
00JacTh XUMHUHU 3JIEMEHTOOPTaHUYECKUX COEIMHEHUN U METOJIOB MMOMCKA CBOMCTB U MOTyYEHUS
2JIEMEHTOOPTaHNYECKUX BEIIECTB;
® [IPUHLMIIBI TEOPETHMYECKHUX PacyeTOB CBOMCTB  AJIEMEHTOOPTaHWYECKUX  COEAMHEHUH,
TEPMOJUHAMHYECKUX U KHHETHUECKUX MapaMeTPOB AJIEMEHTOOPTaHUYECKUX PeaKIuii;
® pOJIb U MECTO XHUMHHM 3IIEMEHTOOPTaHHYECKUX COCJUHEHMH B cucTeMe (yHIaMEHTAIbHBIX
XUMHUYECKHUX HayK U IPOU3BOJICTBE COBPEMEHHON MHHOBAIIMOHHOW MPOYKIIHH.
Ymems:
e BbIOMpPATh METO/Ibl U PEAr€HThl CUHTE3a JIEMEHTOOPTraHUYECKUX COCIUHEHUI];
® [IPOBOJUTH Pa3JICIEHUE CMECEH EMEHTOOPTaHNYECKUX BEIIECTB U WICHTU(UKALUIO COCTaBa U
CTPOEHUS C MOMOIIBIO XUMUYECKUX U (PU3UKO-XMUMUYECKUX METOJIOB aHAIIN3A;



® OCYHICCTBIISTH MOMCK METOOB TOJYYCHHS M CBOWCTB AJIEMEHTOOPTAaHUYECKUX COCIUHEHHUM C
HCIIOIb30BAaHUEM COBPEMEHHBIX 0a3 TaHHBIX U MIOMCKOBBIX CHUCTEM;

® [POBOJUTH MOJCIMPOBAHHE XUMHUYECKUX PEAKIMI C UCHOJIb30BAHUEM MOJYIMIUPHUUECKUX U
HEIMITUPUYECKUX KBAHTOBO-XUMUUYECKUX METO/OB.
Hmems onvim:

® [UIAHUPOBAHUS U MPOBEIACHUS CUHTE3a 3JIEMEHTOOPTAHUYECKUX COCTUHEHU;

® OYHCTKH 3JIEMCHTOOPTAaHMYECKUX BEIICCTB U WACHTU(DHUKAIMKM UX CTPOCHHS C MCIOJIH30BAHUEM
XUMHYECKHUX U PU3UKO-XUMUYECKUX METOJIOB;

® MOJICTUPOBAHHUS CBOWCTB BEIIECTB W TAPaMETPOB DJIEMEHTOOPTaHMYECKHX pPEaKIuhd C
HCIIOIL30BaHHMEM KBAaHTOBO-XHMHYECKHX METOJIOB;

® HaNMCaHUs HAYYHBIX OTYETOB U CTATEH.

4, CTpyKTypa U coep:KaHue Y4eOHOMH TUCIHILIHHbI
OO0111ast TPYI0eMKOCTb AUCIMIUIMHBI COCTABIISAET 6 3aueTHBIX eauHuIl (216 yacos).

CTpyKTypa AU CUUILIMHBI

Tabnuua 4.1. CtpykTypa y4eOHOM TUCIUTUIUHBI

Ne | HaumenoBanue O6beM yuebHOM paboThI, U dopma

JICITUTUTAHBI KOHTPOJISI
Bcero Bcero N3 aynutopHbIX CP
aymutopH. | Jlexk | JIab | IT | KCP

1 | Xumus snemeHTo-
OpPTaHWYECKHUX
COeTMHEHUU

216 90 45 - 45 | 18 | 108 OK3aMeH

Conep:xaHue TUCUUILTUHBI
Copep:xaHue pa3/ieJioB U TeM JUCHUTLIHHBI

1. Beenenue
3amaum W 1npeaMeT Kypca. TeopeTMdeckoe 3HAaYeHME M IPaKTUYECKOe IPUMEHEHHE
3JIEMEHTOOpraHnyeckux coennueHnil. Knaccuduxanus 3neMeHToOpraHm4ecKuX COeTMHEHHH .

2. JIuTuiioprannyeckue coeTuHEHUsI

Opranvueckue coeAMHEHUs JUTUS. MeToabl TMOJIy4YeHUs U CTPOCHUE JUTUHOPTraHWYECKUX
coeanHeHnil. Peakiuu utuitopranndeckux coeanHeHuid. [lomuMepursanusa aakeHOB MMOJ I€MCTBUEM
JINTUMOPTaHUYECKUX COEIUHEHHM.

3. Harpuiioprannyeckue coeTnHeHH s
Harpuitoprannueckue coenuHenus. Meroael cuHTe3a. Peakium HaTpuiOpraHUYeCcKuX
coeaunennil. Peakuus [lopsirnna. Peakius Bropua.

4. Maruuiiopranu4ecKue coeJHHeHHs

Maruuiiopranudeckie coelMHeHus. Xapakrepuctuka. CpoiicTBa. Peakiuu BOCCTaHOBIIEHUS C
Y4aCTHEM MarHMMOPraHUYECKUX COEAUHEHUH. MarHmilopraHM4eckue COEIMHEHMSI KaK OCHOBAHUS.
Marnuiiopranuueckue coequHeHns Kak Hykineoduiasl. HekoTopsle paaukanbable peakiun. CpaBHeHHE
(GU3NYECKUX U XMMUYECKUX CBONCTB OPraHMYECKMX COCAMHEHUH JIMTHS, MAarHUsI U HATPHSL.



5. AIIOMUHHIOpraHnYecKue coeTMHEeHUs

AmoMuHuiiopranuueckue coenuHeHus. dusnueckue M XUMHUYECKHE CBoMcTBa. (OCHOBHBIE
peakmuu.  Metonbl  mosmydeHus.  I[lpumenenwue.  [lomumepusanus — (M30TakTUYeCKass |
CUHJIMOTAKTUYECKAs ).

6. bopopranuyeckue coeuHeHUsI
Bbopoprannyeckue coenunenus. Xapakrtepuctuka. Kiaccudukanus. Kapoopansl. J[nGopaHsl.
bopazon. BODIPY (BOAUITAN). Peakuus Cyazyku.

7. KpeMHuiioprannueckue coenHeHus
Kpemuwuitopranuueckue coenunenus. Knaccudukanus. Xapakrepucruka. Cunanbl. CHIHMKOHBI
(mosmopranocusnokcansl). Opranocunaszanbl. CuiaaTpaHsl.

8. ®ocdopoprannyeckue coeTuHEeHHs

dochopopranndeckue coemuueHus. Kimaccudukanus. CTpyKTypHBIE BO3MOXKHOCTH (hocdopa.
Tayromerpus dhochopoprannueckux coenunenuii. ocunsl. Cpenuue dpochursl. Kucnbie hochuTs.
Oxcunpl TpetnuHbix (pocunoB. Cpennune docdarel. Mnuasr Gocdopa. Peakums Burrura. Cunres
dochopoprannueckux coeauHenuit. Peakmus Tpodumona-I'ycapoBoii. ®ocdon. buomornyeckas
aKTUBHOCTH (pOCHOpPOpPraHNUECKUX COCTMHEHUH. .

9. CejleHOprann4yeckue coeMHEHUs

Cenenoprannveckue coeaunenusi. CeneHonbl. CeneHunpl. CelEHOHUEBBIC COCAMHCHUSI.
Cenenokcuabl W ceacHOHBL. CelICHOHOBBIE M CCIICHMHOBBIC KHCJIOTHI M WX IPOH3BOJIHBIC.
CeneHokapOOHUIIBHBIC COCMHEHUSI.

10. Ternypoprannyeckue coeiHeHUs!

Temnmypoprannueckue COCIMHEHMUS. Temryponst. Jnopranunrerypubl.
Juopranunautesnypusl. OpraHuiaTeuTypuHTPUTraioreHuabl U HUX TMPOU3BOAHbBIE. TeJTypUHOBBIE
KHCJIOTBI U UX TPOU3BO/IHBIC. I[I/IOpFaHI/IJ'ITeJ'IHypI/II\/'II[I/IFEU'IOFGHI/IIlbl.

11. ®dTopoprannyeckue coeuHEHUs

dropoprannyeckue coeauHeHUs. OCOOEHHOCTH (U3UKO-XUMHUECKUX CBOWCTB COEIMHEHMH,
copepkamx (GTop B CpaBHEHMH ¢ HerajmoreHupoBanHbiMH u Cl, Br-comepkamumu aHaloramu.
Mertozpl MogyyeHHs M PEeaKIMOHHAs CIIOCOOHOCTh COEIMHEHUH, comepxaummx F mpu Cspg, Csp?-
atoMe. @rtopunbl cypbmbl. Peakuusa Illumana. Onextpoxumuueckoe ¢rTopupoBaHue. MeTomabl
MOJyYeHHUsT M peakiuu (TOPUPOBAaHHBIX KapOeHOB. DTopupoBaHHBIE aHHOHBL. DTOpONE(HUHBI.
@TOpaLETUIICHBI.

Pa3)1e.11b1 AUCHUIIJIMHBI U BUBI 3aHATHH

Tabnuma 4.2. Pa3aens AMCHUIUIMHBI U BUJIBI 3aHATUN C YKa3aHUEM TPYIAOEMKOCTH

Ne HanmeHnoBanue Bunel yueOHoI paboThI U TPYIOEMKOCTb, U DOpMBI TEKYIIETO
pa3ieiioB U TEM Bcero | Jlek | JIab 1T CP | KCP KOHTPOJIA
YCIIEBAEMOCTH
1 | Beenenue 12 3 - 2 6 1
2 JIutnitopranndeckue 29 5 i 4 11 5
COEIMHEHUS
3 Harpuitopranueckue 16 2 - 4 8 2 CobecenoBanne
COEIMHEHUS
4 Marunuiioprannyeckue 22 5 ) 5 10 5
COEIMHEHUS
5 ATIOMUHUHOpPraHUYECKHE 20 4 i 4 10 2
COEIMHEHUS




6 bopoprannueckue 20 4 . 4 10 2
COCIUHEHUSI

7 Kpemuuiiopranunueckue 20 4 ) 4 11 1
COCIUHEHUSI

8 docdopoprannueckue 21 5 ) 5 10 1
COCIUHEHUS
CeneHopranuyeckue Coveccronare

9 p 21 4 - 4 11 2
COCIUHEHUS

10 Temnypopranuyeckue 21 4 . 4 11 2
COCIUHEHUSI

11 dropopraHuyeckue 21 5 . 5 10 1
COCIUHEHUSI

Bcero uacos: 216 45 - 45 | 108 18

Paboueii mporpamMmoil  ITUCHUIUTHHBI  «XHMHS  3JCMCHTOOPTAaHMYECKUX  COCTUHCHHIN
MpelyCMOTPEeHa caMocTosTeNbHas paboTa odydatomierocst B oobeme 162 4. CamoctosTenbHast pabota
IIPOBOAMTCS € LENbIO YIIIyOJE€HUS 3HaHUM 10 JUCLMIUIMHE U TOJKPEIUIAETCS y4eOHO-METOUYECKUM U
WH(OPMALIMOHHBIM O0ECIIeUYeHUEM, BKIIIOUAIOIUM YYEOHUKH, Yy4eOHO-METOAMYECKHe M0coous,
KOHCIIEKTBHI JISKIM, ydeOHOE U HaydHOE IpoTrpaMMHOe oOecrieueHne, pecypcsl MHTepHeT.

[lepeueHb peKOMEHyEMbIX BUJIOB CAMOCTOATEIbHONU PadOThI:

- perynsipHasi IpopadoTKa MPOMIEHHOTO Ha JEKIUAX Y4eOHOro MaTepuaa o pa3zienam Kypca;

- 03HAaKOMJICHHE C JINTEPATYPOH B AIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX, BKITIOUYAs MyOIHMKaIluN
W3 Hay4YHBIX )KYPHAJIOB, IUTUPYEMBIX B 6a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

- TOCEIICHNE OTPACIIEBBIX BEICTABOK, CEMHUHAPOB, KOH(PEPEHINH pa3IMIHOTO YPOBHS;

- yuactue B cemuHapax MpHX CO PAH no tematuke Kypca, Hay4HO-METOJUYECKMX CEMUHAPAX
nabopaTopuid, MOCENICHNE 3alUT AUCCEPTAI Ha COUCKAHUE YUCHOH CTETeHU KaHIuIaTa U JOKTopa
HayK,

- IOJrOTOBKA K CJa4e dK3aMEeHa 110 Kypcy.

5. Opraﬂmaunﬂ TEKYLIECIr0 KOHTPOJA A l'lpOMC)KyTO‘lHOifI aTrreCTalumn
0 UTOraM 0OCBOCHUA y‘-lCﬁHOfI AUCHHUIIJIMHBI

Texkymuii KOHTPOJIb 1O JUCHUIUIMHE «XHUMHUS 3JIEMEHTOOPIaHUYECKUX COEIMHEHUI»
OCYIIECTBIIIETCA B claeayonmx (Gopmax: codecejoBaHIE IO KOHTPOJIBHBIM BOIIPOCAM.

CobecentoBaHue — CpeACTBO KOHTPOJIS, OPraHM30BaHHOE B (popMe coOeceIoBaHUs MO TeMaTHKe
M3y4aeMON NUCIMIUTUHBI, PAaCCYMTaHHOE Ha BBIICHEHHWE 00beMa 3HAaHWU 00ydaromierocs Mo BCEM
M3YYEHHBIM pa3jienaM, TeMaM; CBOOOIHOIO UCIOIb30BAHUS TEPMUHOIOTHHU [l apIyMEHTHPOBAHHOTO
BBIPAXEHUSI COOCTBEHHON MO3UIIUH.

CobecenoBaHue 1Mo KOHTPOJIbHBIM BOIIPOCAM U MMMCbMEHHBIM OTBETaM Ha BOIPOCHI OLEHUBAETCS
B COOTBETCTBUM CO CICAYIOUNIMMU KPUTCPpUAMHU: aAPryMmEeHTHPOBAHHOCTH IMO3WIUH, MIHMPOTaA
UCIOJIb3yEMBIX TEOPETHUECKUX 3HAHUM.

HpOMe)KyTO‘{HaH arrecranusd 110 JUCIUIIIINHE «Xumus SJIEMECHTOOPTAaHUYCCKUX CO€)IPIH€HPII71))
MPOBOJUTCS Ha BTOPOM ToAy oOydeHus B (opme 3K3aMeHa, MpeayCMaTpPUBAIOLIEr0 OTBETHI Ha
KOHTPOJILHBIE BOITPOCHI.

OK3aMEeH — CpEeJCTBO, IO3BOJIAIONIEE MOJIYYUTh SKCIEPTHYIO OLIEHKY 3HAaHUHM, yMEHHH u
HABBIKOB, IIOJMYYCHHBIX IIO HUTOraM HU3YYCHHA JUCIHUIIIIMHBI «XUMHAS SJIEMCHTOOPTAaHNYCCKUX
COEMHEHUI», TMO3BOJSIIOMMX ACIMUPAHTY aHAIM3UPOBATh DPA3NUYHbIE (DAKTHI M SBJIEHUS B CBOEH
npodeccuoHanbHOM 00JIaCcTH.

Pe3ynbpTaThl craum sK3aMeHa OLIEHUBAIOTCS KaK «OTIMYHOY, «XOPOII0», «YJOBIECTBOPUTEIBLHOY,
«HEYIOBIICTBOPUTEIHHO.

Kpurepun onieHHBaHMsI OTBETA aclIMpaHTa:

- IUIS1 OLICHKH «OTIIMYHO»: HAIMYKE TITyOOKHX M MCUEPIIBIBAIOIINX 3HAHHUH B 00bEeMe ITPOTrpaMMBbI
Kypca, IIPaBUJIbHBIE U YBEPEHHbIC NEHUCTBUS 10 NIPUMEHEHHUIO TEOPETUYECKUX 3HAHWM UL PEILICHUS
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IIPAKTUYECKUX 3a7a4, TPAaMOTHOE M JIOTMYECKH CTPOMHOE M3JI0KCHHE MaTepuaia Ipu OTBETE, 3HAHHUE
JOTIOJIHUTEIBHO PEKOMEHI0BAHHOM JINTEPATypHI;

- JUIsl OLICHKHU «XOPOILIO»: HAJIMYUE TBEPABIX U JOCTATOYHO IOJHBIX 3HAHUM NPOrpaMMbl Kypca,
HE3HAYUTENIbHbIE OIUMOKU IIPM OCBELIEHUMH  3a/JaHHBIX BOIIPOCOB, IPaBWIbHBIE AEHCTBUS IIO
IIPUMEHEHHUIO TEOPETHYECKUX 3HAHUM MU PEIIEHUs NPAKTUYECKHUX 3a7ad, 4YEeTKOE H3JI0KECHUE
MaTepuana,

- JUIsl OLECHKU «yJOBJICTBOPUTENIBHO»: HAJIM4YME TBEPABIX 3HAHUN INPOMIECHHOIO Marepuala,
U3JI0’)KEHUE OTBETOB C OMIMOKAMM, YBEPEHHO MCIIPABISIEMBIMU I10CIE JONOJHUTENBHBIX BOIPOCOB,
HE00XO/UMOCTh HABOJSIIMX BOIPOCOB, IMPAaBUIbHBIE JEHCTBHA O HMPUMEHEHHIO TEOPETUYECKHUX
3HAHUU JUIA PEIIEHUS IPAKTUYECKUX 3a/1a4;

- JUI1 OLICHKH «HEYIOBJICTBOPUTEIBHO»: HAJMYUE TPYOBIX OIIMOOK B OTBETE, HEMOHHMMAaHHUE
CYLIHOCTH H3JIara€MOro BOIIPOCA, HEYMEHHUE IPUMEHATH 3HAHUA HAa IPAKTUKE, HEYBEPEHHOCTb U
HETOYHOCTb OTBETOB Ha JIONOJIHUTEIIBHBIE U HABOSALINE BOIPOCHL.

JIMCLUMIUIMHA CYMTAeTCsl OCBOEHHOM, eciM OOy4yarolMHCS MONY4YHMI OLEHKY «OTIMYHOY,
«XOpOULIO», «YAOBJIETBOPUTEIILHO.

OueHovHbIe CPeACTBA /IJIsl MPOBeIEHUS TEKYIIEro KOHTPOJIsI
IIpuMepHbIe TeMbl AJsl IPOBeIeHUs codeceI0BAHMM

1. TeopeTnueckue NpeaCTaBICHUS O MPUPOJE XUMUYECKUX CBSI3€M U 3JIEKTPOHHOM CTPOEHHUU
3JIEMEHTOOPTaHUYECKUX COCTUHEHUH.

Knaccudpukanuusa snementooprannueckux coennHeHuil (30C). OcHOBHBIE 3Tallbl Pa3BUTHUS
xumuu J0C. Ee BnusHuE Ha TEOPUIO XUMUYECKOT'O CTPOEHUS MOJIEKYJIIPHBIX CUCTEM.

OcHOBHBIE TIOJIO)KEHHUSI KBaHTOBOM xumuu. YpaBHeHue Illpeaunrepa nmnsi  aToMHO-
MOJICKYJISIPHOM CHCTEMBI KaK OCHOBAa JUIsI TEOPETHYECKOro MCCIEIOBAHUS €€ CTPYKTYpbl U
AJIEKTPOHHOT'O CTPOEHHUS. DJIEKTPOHHOE CTPOEHUE aTOMOB M UX HOHOB. ATOMHBIE OpOUTaNM M HUX
KJaccuukanus.

AHanu3 3IEKTPOHHOIO CTPOEHUS MOJIEKYJ B TepMHMHAaX 3(Q(EKTUBHBIX 3aps/ioB HA aTOMax M
3acesIeHHOH (TIOPSIKOB) CBS3EH.

ConpspkeHHble MOJIEKyJbl Kak juraifsl B OOC. DIeKTpOHHOE CTPOEHHE COMPSKEHHBIX
MOJIEKYJI B 3JIEKTPOHHOM NpuOImkeHun. Metoa Xrokkens. CXeMbl 2JIeKTPOHHBIX YPOBHEH 3HEpruit u
MO amnmuina, 6yragueHa, aHnoHa IUKIOTICHTaAUCHIIIA, OEH30J1a IIMKJIO0OKTaTeTpacHa.

Konnenmus apomatnunocty B xumuu JOC. [IpuMepsl METauIOOPraHUUECKUX apOMaTHYECKUX
CHCTEM.

ITpupona xumudeckux cpszeit B JOC. ['nbpuanbie opOUTAIN U IPUHIUIBI MX UCIOJIb30BAHUS B
KaueCTBEHHOW Teopuu XuUMHueckoro ctpoenus. Knaccupukanus tunoB xummuueckux cssizeir B D0C.
ITpupona cBsizu B 0Je()MHOBBIX, ALETHJICHOBBIX, IUKIONEHTAUEHWIBHBIX U apEHOBBIX KOMILJIEKCAX
MepeXOIHbIX MeTayioB. KpaTHble CBSI3U DJIEMEHT-YINIEPOJ M 3JEMEHT-3JIEMEHT. MHOTOLEHTPOBbIE
CBSI3HU.

CumMeTpHs MOJIEKYI B €€ UCIIOJIb30BAHNE B TEOPUHU XUMHUecKoro crpoenus D0C.

MornexyssipHble OpOuTanu B OJC(PUHOBBIX, AUTWIBHBIX, IUKIONEHTAIUEHUIBHBIX U apeHOBBIX
KOMIUIeKcaxX. XMMHUYECKHE CBSI3U B AJIEKTPOHOJACPUIIMTHBIX MOJIEKyJIax (Ha MpuUMepax MpOCTEHIINX U
MOJURIPUYECKUX THAPUAO0B Oopa 1 KapOOPaHOB).

KauectBennsie crnocoOwr omeHku cradbmibHocTH DOC. IlpaBuno 3¢p¢heKTUBHOTO aTOMHOTO
HoMmepa. [IpuHimn n30100anbHOM aHAIOTUH U €0 NPUOIMKEHHUS.

Teopernueckue ocHoBbl crepeoxumuu DOC. [lonsitue o kKoHpopManMSIX U KOHPUTYpALHSX.
KoopauHaoHHble TOIMAPBI, XapaKTEpHbIE I KOOPAMHALMOHHBIX uMcen 4,5,6. XupaabHOCTh
MOJIMAAPOHOB C MOHO- M OWAEGHTATHBIMM JuraHaaMu. llnaHapHas XHpaldbHOCTP M ONTHYECKAs
aKTUBHOCTh ~METAJUIOKOMIUIEKCOB C  OJIEQUHOBBIMH, IMKJIONEHTaJUEHWIBHBIMH, apPEHOBBIMHU
JIUTaHAaMu.

2. PeakunonHas ctocOOHOCTH AJIEMEHTOOPTAHUYECKUX COSTMHECHUH.

OcHoOBHBIE THITBI peareHTOB (anmexTpoduIbI, HYKJICOPHUIIBI, POTODHUITBI,
panukodmibl,kapoeHonsl). Kiaccudukanys oCHOBHBIX THNOB peakuuid ¢ yyactuemM D0C. Peakuun
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M0 CBSI3U METaJUI-IUraHj (peakuus 3aMelleHus, MPUCOSANHEHHS, STUMUHUPOBaHUS, HparMeHTaIHH,
BHEJIPEHUSI, OKUCITUTEIBHOTO MPUCOEINHEHUS, BOCCTAHOBUTEIBHOTO STMMUHUPOBAHNA).

[IpeBpamieHuss nIUrasaoB B KOOPIMHAIMOHHON cdepe MeTaioB (CTPYKTYPHO HEXKECTKUE
COC/IMHECHMS, BHYTPUMOJECKYJSIPHBIE TMEPErPYNIUPOBKA M MoJieKyJsipHas guHamuka JD0C
(TayTOMETpHSI, METAIIOTPOIIHSI, BHYTPEHHHUE BPALECHUS BOKPYT CBA3U METAJUI-TUTaH[).

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IPEBPAILICHNS METAINIOOIPAHUYECKUX COETUHEHUM.

Paznuumst B ctpoenun u cpoiictBax DOC B ra3oBoi, >XHAKOW W TBepmod ¢azax. Poib
MOJIAPHOCTU Cpelbl W CHenuuueckoid conbBanuu. MOHBI W WOHHBIC Mapbl, MX PEAKIMOHHAS
criocooHocTh. PaBHOBecHass CH-kucnotHocts, mikanel CH-kucimotHocTH, BiausiHue crpoeHust CH-
KHCIIOT Ha paBHOBecHYI0 CH-KHcI0THOCTD, KUHETHYECKas KucinoTHocTs CH-kucnor.

3. ®du3nyecKkue METOAbl UCCIICOBAHUS CTPYKTYPBI U 3JIeKTpOHHOTO cTpoeHus DOC.

SAMP-cniektpockonus (ummynbcHast SAMP-dypbe cnekrpockonus, auHamudeckuii SIMP) B
HCCIIEIOBAHUU CTPOCHUS M peakiMoHHOU criocoOHOCTH DOC. Ousznueckue U TeOPETUUECKUE OCHOBBI
metona. Ilonstue 06 ocHoBHBIX SIMP-nmapamerpax: XHUMHYECKOM CIIBUT€, KOHCTaHTaX CIHH-
CIIMHOBOI'O B3aUMO/JICHCTBUS, BpeMeHax penakcauuu. O0nactu npumeHenus B xumun J0C: uzyuenue
CTPOCHHS ¥ TUHAMHUKHU MOJIEKYII, ONIpeeTICHUE IPUMECEH.

Macc-cnekrpomerpusi. PU3ndecKkrue U TEOPETUUECKHE OCHOBBI MeTo1a. O0acT MpUMEHEHHUS B
xumuun J0C: ycTaHOBJIEHUE COCTaBa U CTPOCHUS MOJIEKYJI, KAUECTBEHHBIM M KOJIMYECTBEHHBIN aHAIIN3
cMeceil (XpoMmaT O0-Macc-CIIEKTPOMETpUS), OIpENeIeHUEe MUKPONpHUMEced, H30TOIHBIM aHaIu3,
U3MEpEeHUE TEPMOXHUMHUYECKUX IapaMeTpoB (PHEPTHMH HMOHU3AIMU MOJEKYN, SHEPTUU MOSBIICHHSI
MOHOB, DHEPIUU JUCCOIMAINN CBSI3€i), M3y4YCHHWE HOHHO-MOJICKYJISAPHBIX peakuui, razodasnas
KHCIIOTHOCTh U OCHOBHOCTH MOJIEKYII.

Meton penrreHoctpykrypHoro ananuza (PCA). ®dusnueckrue U TEOPETUYECKUE OCHOBBI METO/IA.
Ob6nactn mnpumenenus B xumud ODOC: yCTaHOBIEHHE CTPOEHUS MOJIEKYT M KPHUCTAIUIOB,
UCCIIEI0OBaHUE MPUPOIbl XMMUUYECKUX CBSI3EH.

®oro- (®3C) wu penrrenodorodnextponHas (DCXA) cnekTpockonuu. Dusznyeckue u
TeopeTudeckre ocHOBbI MeToJ0B. [Ipumenenune B xumun DO0C: u3yyeHHE 3JIEKTPOHHOTO CTPOCHHUS
MOJIEKYJI, U3MEPEHHE SHEPT Uil HOHU3ALIUH.

OnTnueckas cnekrpockonus (UK, YO, KP). ®uznueckue u TeopeTndeckue OCHOBBI METOJIOB.
[Ipumenenne B xumuu D0OC: yCTaHOBIEHUE CTPOEHUS MOJIEKYJ, M3YYEHUE IWHAMHKUA MOJIEKYI,
M3MEpEeHHE KOHIIeHTpauuu. [IpuMeHeHne CUMMETPUU TpPU HWHTEPHPETANHH SKCIEPUMEHTAIBHBIX
CHEKTPOB.

CrnekTpockonusi  3JEKTPOHHOrO MapamMarHutHoro pesoHanca (OIIP). ®usuueckue u
TEOpeTU4YeCKre OCHOBBI MeTON0B. [IpuMenenune B xumun OOC: ycTaHOBJIEHHE CTPOEHUS PAIUKAJIOB,
M3y4YeHue JUHAMUKH MOJIEKYJI U MEXaHU3MOB PAIUKATHHBIX PEAKITUH.

4. Oprannyeckue MPON3BOIHBIE HETIEPEXOJHBIX JIEMEHTOB.

Oprannueckue Mpou3BOIHbBIE MIETOYHBIX MeTauioB (I rpymma).

JIuTUiHOOpraHMYECKUE COEAMHEHUs, WX CBOMCTBA, CTPOCHHE, METOJAbl TMOIY4YEHHUS U
MIPUMEHEHNE B OPTaHUYECKOM CHHTE3E.

Oprannueckue COeIMHEHUs HATPUS U KaJU4.

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

Oprannueckue npon3BoAHbIE AIeMEeHTOB I rpynmsl.

Marnuiioprannyeckue COEAUMHEHUs: IMOJy4YeHue, CTpoeHue, cBoicTBa. Ponb pactBoputens B
CHUHTE3¢ MAarHUHOPTraHWYECKUX COEIUHEHUU. PeaknmMoHHas CHOCOOHOCTh MarHMHOPTraHUYECKUX
COEIMHEHUI U UX TPUMEHEHUE B OPTaHUYECKOM U METAINIOOPTaHUYECKOM CHUHTE3E.

Oprannueckue Npou3BOAHbIE JIeMeHTOB XII rpynmsl.

[uHk- ¥ KagMUIOpraHMYEeCKWE COEIUHEHMs: TIOJyueHHe, CTpPOEHHE, CBOMCTBA. Peakmus
Pedopmarckoro.

Opranuyeckne COEIMHEHUS PTYTH: IIOJIy4€HHE, CTPOECHME, CBOWCTBA. MepKypupoBaHHE
apomaTuueckux coenuHeHnui. Peakiusa HecmesHoBa.

CummeTpuzanus u JTUCIIPOTIOPIIMOHUPOBAHNE PTYTbOPTAaHUYECKUX COCIMHEHUI.
Pryrhoprannyeckue coeAMHEHHS B CHHTE3€ OPraHMYECKHUX IPOU3BOAHBIX JPYTHX METAUIOB U
OpPraHUYECKOM CHHTE3E.



Opranuueckue npou3BoaHbIe 351eMeHTOoB 111 rpynmebl.

Bopoprannueckue coenunenus. OCHOBHBIE THUIBI COCIMHEHHMM, CHUHTE3, CBOWMCTBA, PEAKIUU.
I'unpoGopupoBaHre HEHACHIIEHHBIX COEIUHEHHH, pPEernoCeNeKTUBHOCTh peakiuu. I[Ipumenenue
OOpOPTaHUYECKUX COSTMHECHUN B OPraHMYECKOM CHHTE3E.

Kapb6opansl, wmeramuiokapbopanbl, MoidydeHue, cBoiictBa. (OCHOBHBbIE THIBI KapOOPaHOB.
Hxocasapuueckre KapOOpaHbl, OCHOBHBIC PEaKIUH.

AnmroMuHUOpraHnuyeckue coeauHeHus. OCHOBHBIE THUIIBI COEAMHEHUH, CHUHTE3, CBOMCTBA,
peakunu. Kartanuzaropel Lurnmepa-Harra. [lpumeHeHne amOMUHHUMOPraHUYECKUX COCIMHEHUN B
MIPOMBILIJIEHHOCTH U OPTraHUYECKOM CHUHTE3E.

Opranunueckue npousBoanbie 351eMeHToB XIII rpymrsbr.

lammii-, wHIMA- W TAIMMOPraHUYECKUE COCIUHEHUSA: IOJYYEHHUE, CTPOCHHE, CBOMCTBA.
[IpuMeHeHne TanuiOPraHNnYeCKUX COEIMHEHU B OPraHMYECKOM CHHTE3E.

[ToydeHre MOMYNMPOBOJHUKOBBIX MATEPUATIOB METOJIOM ra3o(a3HOTO pPa3lIoKECHUS TALIHI- U
WHIMHOPraHUYeCKUX COCTUHEHHUI.

CpaBHuTENIbHAs PEAKIMOHHAsA CHOCOOHOCTh OPraHUYECKUX MPOU3BOAHBIX 3yieMeHToB XIII
TPYIIIIBI.

Opranuydeckue Npou3BoiHbIE 31eMeHTOB XIV rpynimsl.

Kpemuuitopranmueckue COeIMHEHMS: TIOJIyY€HHE, CTPOCHHE, CBOMCTBA.

MaapocunuiupoBanue HEHACHIIEHHBIX MPou3BOAHBIX. [lommopranocuiokcansl. CHUIHIOBBIC
s¢upsl. KpemHuiiopranudeckre coeIMHEeHUsI B OPTaHMUECKOM CHHTE3€ U MTPOMBIIIIICHHOCTH.

I'epmanwnii-, o10BO- W CBHUHIICOpraHUYECKHWE coeauHeHus. OCHOBHBIE THUIIBI COCIUHECHHM,
MOJIy4YeHUe, CTPOEHUE, CBOMCTBa M peakuuu. [IpenacraBieHue O TUIIEPBAJICHTHBIX COEAMHEHUSX.
[IpakTrueckoe UCIoNb30BaHUE OPTaHUYECKUX ITPOU3BOAHBIX IEMEHTOB XIV rpynisl.

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

Coenunenusa snemeHTOB XIV rpynmbl ¢ KpaTHBIMH CBSI3IMHM 3JIEMEHT-3JIEMEHT: CHUHTE3,
cTpoeHue, cBoicTa. [IpobremMa ABOECBA3aHHOCTH B XUMHUH DJOC HETIEPEXOIHBIX SJIEMEHTOB.

Oprannueckue Npou3BOIHbIE JIEMEHTOB XV TPYIIIIbIL.

Oprannueckue mpousBojaHbe Gochopa U MBIIIbSIKA, OCHOBHBIE THIIBI COCIMHEHHM BBICIIEH U
HU3IIEH CTeneHel OKHUCIEeHMsS, METOAbl CHUHTE3a, CTPOEHHUsA, CBOMCTBA. [eTepouukiInuecKue
coequHeHust ¢ocdopa. Peaknus Burrura. [IpumeHeHue oprudyeckux NPOU3BOAHBIX 3JIEMEHTOB V
TPYIIIbI B IPOMBIIIIEHHOCTH, CEIbCKOM XO35IHCTBE, MEAUIMHE.

CypbMa U BUCMYTOPTaHUYECKUE COCTMHEHUSI.

5. Opranuyeckue MPOU3BOIHbIE TEPEXOIHBIX METAIIIOB.

Knaccudukanuss MeTamioopraHUYeCKUX COCAMHEHHN TEPEeXOAHBIX METAUIOB 10  THUILY
JIUTaHA0B, KOOPAMHUPOBAHHBIX C METAJIJIOM.

KapOoHuinbHbBIE KOMIUIEKCHI TIEPEXOTHBIX METAJIIIOB.

OcHoBHbIE TUIBI KAPOOHUIIOB METANIOB. MeToAbl CUHTE3a, CTpOeHHE U peakiuu. KapOoHunat
AHUOHBI, KApOOHWII TATOTeHUIBI, KapOoHMITaapu bl [Ipupona cBsi3u MeTamI-KapOOHMUIT.

MeTtannkapOOHWIBHBIE KJIACTephl MEPEXOAHBIX MeTauioB. (OCHOBHBIC THIIBI, TOJTYYCHHUE.
CrepeoxuMHYECKass HEXKECTKOCTb: MHTpanus KapOOHWIBHBIX, THAPUIHBIX, YIIEBOJAOPOIHBIX
JUTHHIOB W METaJUIMYECKOTO OcToBa. [IpeBpalieHus yrieBoJOpPOJIOB Ha KJIACTEPHBIX KapOOHMIIAX
METaJUIOB.

[IpakTHdeckoe npuMeHeHne KapOOHIIIOB METAJLIOB.

[MuapuHbIE KOMIUIEKCHI IEPEXOHBIX METAILIOB.

OCHOBHBIE TUIIBI BOJOPOAHBIX KOMILIEKCOB MEPEXOIHBIX METAIIIOB. COEAMHEHUS C BOJOPOIHBIM
aTOMOM: MOHO-, Ou- W monusaepHsie. CoequHEeHUs ¢ TEPMHUHAIBHBIM W MOCTHKOBBIM aTOMaMH
Bojopoaa. CoequHEeHUs ¢ MOJIEKYISIPHBIM BOJOPOJOM: CHUHTE3, CTPOCHHE, CBOMCTBA. XapaKTep CBS3HU
METAJT-BOJIOPO/I, €€ MOJSIPHOCTh, BO3MOXKHOCTh JIMccolranuu. B3anmHuble mpeBpaieHus: BOJOPOIHBIX
KOMILJIEKCOB U OPTaHUYECKUX COEIMHEHHMU MEepPEeXOJIHbIX METaUIOB. POIb BOIOPOIHBIX KOMILIEKCOB B
METaJUIOOPTraHUYECKOM CHHTE3€ M KaTalIu3e.

KapOeHnoBble 1 KapOMHOBBIE KOMILIEKCHI IEPEXOAHBIX METAJUIOB.

KapOeHoBble KOMIUIEKCHI TIEPEXOAHBIX META/UIOB. OJEKTpOHHOE cTpoeHue. KapOeHoBbie
koMmruiekcel @umepa. KapoenoBbie komruiekcsl [IIpoka. Meroabl cuHTe3a KapOCHOBBIX KOMILIEKCOB
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Odumepa (mo Gumepy, no Jlvnmepry). Peakiuu kapoeHOBBIX KoMITIeKkcoB Durmiepa (HyKiIeoPpuiIbHOE
npucoequHenne k C), nenportonupoBanue cBszeil C-H. Ponp kapOeHOBBIX KOMILJIEKCOB B
Karanuse(merare3uc osepuHOB). Mcronp30BaHNe B TOHKOM OpraHu4eckom cuHTese. Peaknus [lerua.
Merare3nuc NUKIMYECKUX aIKeHOB. KapOMHOBBIE KOMILJIEKCHI MEPEXOIHBIX METAJUIOB. DICKTPOHHOE
crpoenue. Kapounossle kommuiekcsl @uiepa. Kapounossie kommiekcs! Ipoka. CunTe3 kapOMHOBBIX
KOMIIJICKCOB JIeHCTBHEM KHCIIOT JIprorica Ha kapOeHoBbIe KOMITIeKCh Pumiepa. Peakun kapOMHOBBIX
KOMIIIEKCOB C HYKJI€O(QWIbHBIMU peareHTaMu. Posib kKapOMHOBBIX KOMILUIEKCOB B KaTaJIU3e: METaTE3UC
U TIOJIUMEpHU3aLMsl ATIKUHOB.

Kommiekcel nepexoaHbIX MeTaIoB.

OOwiast XapakTepUCTUKa CTPOCHUS U yCTOWYMBOCTH. Pa3nnuHble TUIBI CBA3EH MeTaylI-IUTaH/.
CTpyKTYpHO-HEXKECTKHUE COEIMHEHUS. BHYTpEHHSIS1 IMHAMUKA MOJIEKYIL.

Kommiekcel MeTamuioB ¢ ojiepuHaMU.

Tumbl KOMIJIEKCOB € JMHEHHBIMM M LHMKJIMYECKMMH MOHO- M TojuonedpuHamu. MeToss
HOJIy4YeHus, CTpOEHHUE, CBOWCTBA. ITpupona CBSI3U oneduHa c METaJIOB.
[uknoOyTanuerxkene30TpukapooHui. Posb o1eHOBBIX KOMIUIEKCOB B KaTajH3e.

AneTUIeHOBbIE KOMITJIEKCHI.

Tunsl aneTHWIEHOBBIX KOMIUIEKCOB. MeTOIbpl MONIYy4YeHHs, CTpOeHue, cBoilcTtBa. MOHO- U
OMMeTaJUIMYECKHE KOMIUIEKChl. ALETHIICH-BUHUJIMIEHOBAs MEeperpyniuupoBKa B KOOPAMHAIMOHHOMN
cepe METaUIOB KaK METOJ CHHTE3a BHHWIHMJCHOBBIX KOMIUIEKCOB. AIIETHIIEHOBBIE KOMILJICKCH B
KaTaJjuse.

ANnnnabHbIE KOMIUIEKCHI.

Tunsl aanuibHbIE KOMILIEKCOB. MeTO/Ibl CHHTE3a, CTPOCHUE, peakiuu. Posb B KaTanuse.

[{ukoneHTaueHNIbHbIE KOMILJIEKCHI.

Tunsl kommuiekcoB. CtpoeHue. MetayuioneHsl: (GpeppoleH, HUKeNeleH, kobanpToueH. CHuHTes.
PeakimonHast crocoOHOCTh (3aMelIeHHE B JIMTAHJAE, PEAKIUH C Pa3pbIBOM CBS3M METAJLI-KOJIBLIO,
penokc-peakium). MeTauIoleHNIAIKWIbHbIE KaTHOHBL. [{MKIIONeHTaueHUIbHbIE TPOU3BOIHBIE
TATaHa W UUpKOHMS. Tumbl KomiuiekcoB. CHHTE3, NPUMEHEHHWE B KaTajlu3e IPOIECCOB
MIOJINMEPU3ALIH. [{uknoneHTaAMeHUIKapOOHMIIbHbIE KOMILJIEKCBI. Cunres. Xnmus
[UKJIONIEHTaIueHUIMapTraHeTPUKapOOHIIa (IIMMaHTPEHA).

[{uknoneHTagueHnIKapOOHMIIbHBIE KOMITJIEKCHI JKene3a, KoOanbTa, MoIuOieHa.

ApeHOBBIE KOMIUIEKCHI.

Tunsl apeHOBBIX KOMIUIEKCOB. buC-apeHOBBIE KOMIUIEKCHI XpoMa. MeToabl MONIy4YeHHs U
peakuuu. ApeHXpOMTPUKApOOHUIbHBIE KOMIUIEKCH. MeToibl nonydyeHust U peakiuu. [Ipumenenue B
OpraHMYEeCKOM cHHTe3€. KaTnoHHbIE apeHOBBIE KOMIUIEKCHI XKele3a n Maprania. CUHTE3 U peakLuH..

bu- u nonusaepHble cOeTMHEHUS IEPEXOTHBIX METAJUIOB.

JIuneiinble OW- W TONMSJIEPHBIE COEAMHEHHUS IEPEXOJHBIX METAJUIOB: CHHTE3, CTpPOEHHE,
cBoiictBa. [lpupoma cBsizu Meramir-nurasHi. CoeIuHEHUS € KpPaTHBIMU CBS3SIMH MeETaJlJI-METaJll.
KnacrepHble (kapkacHble) COEIMHEHMsS NEepeXOJHBIX METaJUIoB. BakHeilmiume CTpyKTYpHbIE THIIbI
KJIAaCTEpOB, UX MHUHUMAaJbHbIE W MaKCHUMallbHble pa3Mepbl. DJIeKTpoHHOe cTpoeHue. CBoMCTBa u
JUHAMHKA MOJIEKYIL.

Karanutnueckue mporeccsl € y4acTHEM METAUIOPraHUYECKUX COEAMHEHMH MepexXxOaHbIX
METAJIJIOB.

Onuromepuzauus oJdepUHOB U  aleTWIeHOB. HukeneBble KOMIUIEKCHI B KaTallu3e
onuromepusanuu stuwieHa. L{ukimoonuromepusanus (cuctemsl, coaepskaiye Hukenb (0) u auHelHas
onuromMmepusaius OyranueHa (cucreMsl, coaepxamue namwtaauii (0)). Luknuueckas tTpumepusanus u
TeTpaMepu3alis alleTHICHOB (CUHTE3 POU3BOIHBIX OCH30 a U IIMKJIOOKTATeTPacHa).

[Tonumepuszanust oneguHoB: KaranuzaTopsl Llurnepa-HaTtta, moausTuiieH, MOJUIIPOIUICH.
Crepeocrienuduueckas moiauMepusanus OyraiueHa.

W3omepusanus onepuHOB: Murpanust ABOWHOM CBA3M C y4acTHEM METAUIAIKWIBHBIX U
METaJUIAJTWIIBHBIX HHTEpMEANaToB. Peakius MeraTe3unca ojaeprHOB.

I'oMoreHHO€ TuApUpPOBaHKE: KOMILJIEKCHI C MOJIEKYJISIPHBIM BOJOPOJOM, MEXAHNU3MbI aKTHBALIUU
BOJIOPOJIa, POJMEBBIC, KOOAJIbTOBBIE M PYTCHHEBbIE KaTain3aropbl. CeleKTUBHOE TUIAPUPOBAHHE.
AcuMMeTpHUUYeCcKOe THAPUPOBAHHE.
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Karanutudeckue mnpeBpalieHus MOHOYIVIEPOAHBIX MOJIEKYN; OKCO-CHHTE3: KOOalbTOBBIE H
poauesbie KaTanuzatopsl. Cunte3 @umepa-Tponma. Kondepceus BoasHoro raza. Kapbonunuponanue
Y TaIpOKapOOHMIIUPOBAHHE.

Oxucrenue oneUHOB: DSMOKCUAWPOBAHUE, KaTaTU3UPyeMOE MEPEeXOJHBIMH METaJIaMHu.
[Tony4yeHnue aneranpaeruaa 1 BUHWIALETaTa U3 STUIICHA.

AmnmnnsHoe ankunupoBanue CH-, NH- u OH-opranumyeckux COEAMHEHMH B YCIOBMSIX
METAJUIOKOMITJIEKCHOTO KaTajiu3a. MOHO-, 1u- U MOJUACHTAaTHBIBE JIUTaHAbl. XUpaJIbHbIC JIUTAHbl U
ACUMMEPTUYECKUN CHHTE3.

Mertare3uc onedrHOB U alleTUIeHOB. Peakius kpocc-coueTaHusl.

OcHOBHBIE Npe/ICTaBIEHUs ONOMETAITIOPTaHNYECKON XUMUU.

[lonatue o mertaiwiopepMeHTax: XJIOPOPHUIUI, IUTOXPOMBI, (eppeaokcuHbl, BUTamMuH Bl12;
cTpoeHue u 6uonorndyeckue GpyHkuuu. [IpumeHeHne MeTalIoOpraHu4ecKUX COeIMHEHUH B METULIMHE.

Oprannyeckue coeaunenus f- snementoB. IIpencraBnenust 00 OpraHMYECKUX COEAMHEHUSX f-
3JIEMEHTOB. BakHeilue cTpyKTypHbI€ TUIIbI, METO/bI CUHTE3a, IPUPOJA CBA3H, AUHAMHKA MOJIEKYII.

[IpumMepbl KOHTPOJIBLHBIX BONIPOCOB /1Jisl IPOBe/IeHUs co0ece10BaAHUs

1. IlepeunciuTe 37E€MEHTHI OPraHOTCHBI.

2. IlpuBenute 3 mpumepa JIEMEHTOOPTaHUIECKUX COCTUHEHUI ¢ TJOHOPHO-aKIIEITOPHOU CBS3BIO.

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

4. llepeuncnure NPUUMHBI, BIUSIOLUIME HA PEAKIIUMOHHYIO CLIOCOOHOCTH cBsi3el C-DieMeHT.

5. Hamummure cxemy B3auMOAeMCTBHSI TETPAXJIOpHAa 0JI0Ba ¢ (DEHUTUTUTHEM.

6. Kakum o00pa3oM MOXHO YBEIUYHTH PEAKIUOHHYIO CIIOCOOHOCTh JIMTUHOPTAHHUYECKUX
COCTMHEHUM.

7. TlpenckaxuTe peruoCeNeKTUBHOCTh JUTHUPOBAHUS METa-TMMETOKCHOeH301a. Hanmmure cxemy
peaKkIuu.

8. VYkaxwute chepy npuMEHEHUS TUTHHINATKWIKYTpaToB. [IpuBenure npumep.

9. B yeM Hambonee BaXKHOE OTIMYHME PEAKIMOHHOH crocoOHocTH coemunenns Na'[PhoLi]’, ot
(heHWTTUTHSL.

10. Hanumure cxeMy peakiuu Biopia, BbIOpaB Mpou3BOJbHBIE peareHThl. Ha3oBHTE UCXOOHBIE
BEIIECTBA U MTPOTYKTHI.

11. Tlpenyoxute cxemy pa3noKeHHs! CIEAYIOIIET0 COSANHECHHUS:

Cl

Na

Ha3osute BeniecTna.

12. Kakum o6pa3om nonyqaroT amuj HaTpusi. Hanumure cxemy.

13. TTouemy AUATHIIOBBIN Aup U TeTparuapodypaH Kak MpaBUIIO HE UCTIOIB3YIOT P MPOBEICHUH
HaTPUHOPraHN4ECKOIO CUHTE3A.

14. B yem oTiMuyue peaklMd MarHUHOPraHWYEeCKUX COEIMHEHUH C XJOPUAOM MEIU U XJIOPUIOM
pryt. OOBsICHUTE, B 4eM NPHUYMHBI 3TUX oTiauuuil. [IpuBeauTe cxembl peakiuii Ha mpuMepe
MpeBpalIeHUH dTUIMarHuiiopomuaa.

15. TlpuBenute cxemy mnoiy4yeHus TpudeHWIpochuHa ¢ UCHOIH30BAHUEM MAarHUHOPraHMYECKOTOo
CUHTE3a.

16. N3006pazute cxemy nosiydeHus: THOQEHOIIa C UCIOIb30BAHUEM MarHUHOPraHUYeCKOro CUHTE3A.

17. IlpuBenuTe cxemMy B3aUMOJICHCTBUS STUIMArHUHOPOMUIA C XJTIOPUIOM MEH.

18. HazoBuTe yeTbipe THIA peakiuil, XapaKTePHBIX JUII MarHUHOPTaHUYECKUX COCTUHEHUH.
[IpuBenuTe MpUMeEpBI.

19. Yro Takoe peakTuB MBaHOBa. YKaXUTE IEKTPOHHBIE 3((EKTHI, CYIIECTBYIOUINE B MOJIEKYJIE
TaKoro coenquHeHus. IlpuBeanuTe KOHKPETHBIIN IPUMEpP U CXEMY CHHTE3A.

20. Yto oOpa3yercs NpH B3aUMOACWCTBUU ATIOMUHHS CO CTUPOJIOM M BojopoioM. llpueaute
CXEMY PEaKIIHH.
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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,

[Tepeunciure kxpatko (0e3 cxem peakiuil) chepy TpPUMEHEHUS ATIOMUHUAOPTaHUYECKHX
COCIMHEHU I

OOmpsicHUTE, TMOYEMy B KayecTBE BOCCTAHOBUTEIICH HWCIIONB3YIOT H30MPONII3aMeIleHHbIC
MIPOU3BOIHBIC ATFOMUHUSL.

OOmwsicauTe poib KatanmuzaTopoB lluriepa-Harra B mporiecce MOydeHUs: CTepeoperyssipHBIX
MIOJTUMEPOB.

N3obpasure obmyro dopmyny kapoopanoB. KakoBa kiaccudukanmsi kapOOpaHOBBIX CHCTEM B
COOTBETCTBHH C «Ie(eKTami MOTUIPATBHON CTPYKTYPBI KApOOPAHOB.

3aBepIInTe CXeMy peakiiui, Ha30BUTE BEIICCTBA:

HCBiH;oCH + NaNH, —  »

N3obpazute ¢dopmyny kio30-1,2-nukapbanonexadopana(l2). Kakue wu3oMepsl HMeEET 3TO
BenlecTBo. M300pa3urte cxemy ero CHHTE3a U TaJOreHUPOBaHUS.

N3ob6pasute dopmyny Oopaszomna. M3o0pasure cxemy ero moaydeHHs, TalloTeHUPOBAHUS O]
neiictBueM TpuOpomuaa Oopa, pas3IokKeHHs] MMOJA JCHCTBHEM BOJbl U B3aMMOJEUCTBUS C
OEH30JI0M B IIPUCYTCTBUU KUCIOT JIpfonca.

KakoBbl OCHOBHBIE OTIMYMSA aToMa YriepojJa M aToMa KPEMHHS B YIIIEBOAOPOJIAX M HX
KPEMHMICOIEpKAIIKUX aHAJIOraxX.

N3006pa3ute cxeMmy peakiuy JUTUHATIOMOTHAPUAA C YETBIPEXXJIOPUCTHIM KpeMHueM. HazoBure
TIPOIYKTHI.

CpaBHUTE OCHOBHOCTh TE€KCaMeTWJIAMCUIAa3aHa U Ju-(TperOyTmin)amuHa. OOOCHYHTE OTBeT,
n300paszute (HOPMYIIbI BEIICCTB.

Hanummre cxemy ruponu3a TpUITHICHIAHA.

[IpuBenute cxemy  meperpynmupoBku  ApOy3oBa Ha  HpUMEpe  B3aUMOICHCTBUS
TpuMeTuiadochUTa U HOIATaHA.

B uem otnuume peakimoHHON CIOCOOHOCTH 3PHPOB KapOOHOBBIX KUCIIOT U cpeaHux (ocdaron?
[IpuBenute cxemy mpeBpameHus Tpuankuiadochara B auankuiadocPar ¢ MOMOIIBIO
TPUMETHIIXJIOPCUIIAHA.

[TpuBenure cxemy peakuuu Toaga-ATTepTOHa Ha MpUMEpe B3auMoJeHcTBUs TuATHI(GOCHUTA,
METaHOJIa M TETPaXJIOPMETaHa.

Uro takoe 6erann? M3o00pa3ute Mmexanusm peakuuu Burrura. B uem, no-pamemy, 3akirodaercs
JBIDKYILAs CUJIa TAKOTO MpEBpaILeHHs.

Pacrionioxkure coeauHeHHs B MOpsjaKke yBenmueHUs kuciotHoctu:EtSeH, EtSH, EtTeH, EtOH.
Ha3zoBure BemecTna.

N306pazute CXEMBbI MOJIy4EHUs noJn(3TUIICHANOKCH )ceNleHOpeHa u
NOJU(3THIICHANOKCH ) TeJLTypodeHa. YKaXuTe chepy NpUMEHEHUS ITUX MTOJTUMEPOB.

N300pa3ute cXeMbl BO3MOXKHBIX pEaKIUH OSTaHCeNeHOJa C SNHUXJIOpruapuHoM. HazoBure
o0pasyromyecs BelecTBa. Y KaXKUTe MEXaHU3M BO3MOKHBIX PEaKIHii.

[TpuBenuTe cCXeMBI TpeX JIOOBIX PEaKIUi ¢ y4acTHEM JIOOBIX 10 BallleMy BBIOOPY KOHKPETHBIX
JTMOpraHuIUTeIUTypua0B. Ha30BUTE peareHThl U MPOAYKThI PeaKLni.

[lepeuncnure Hambosiee BaKHBIE METOMBI TONYYCHHS COCTUHEHHH, COAep)Kalmx (parMeHT
F-C*P. OtBeT cONpOBO/INTE CXEMaMH COOTBETCTBYIONIMX PEAKIIHIA.

KauecTtBeHHO comocTtaBbTe Hanbosiee BaKHbIE GU3NYECKUE U XUMUYECKHE CBOMCTBA aJIKaHOB U
nepdropankaHoB. OOBsICHUTE, 4YeM OOYCIOBJIEHbl OTJIMYUS CBOWCTB alu(paTHYECKUX
YIII€BOJOPOAOB OT COOTBETCTBYIOIINX CBOWCTB MX (PTOPHPOBAHHBIX IMPOU3BOIHBIX.
ComocTaBpTe  CIIOCOOHOCTH aromMa  (gropa K  HYKICOQUIBHOMY  3aMELICHHIO IS
MOJTUPTOPATKAHOB, TOTH(TOPOIEPHUHOB U MOTUPTOPAPOMATHIECKUX COCTUNHEHHN.

N300pa3ute BO3MOXKHBIE M30Mephl 1-(prop-2-xmopatunena u 1,2-guxmnopstuiieHa. Kakoi u3
U30MepoB OoJiee cTabwieH s 1-(Top-2-XJIOpITHICHA, a Kakod it 1,2-MUXJIOpITHUIICHA U
nouemy?

CormocTaBbTe Ha Ka4eCTBEHHOM YpPOBHE KHCJIOTHOCTH TPU(PTOPYKCYCHOH M TPHUXJIIOPYKCYCHOU
KHUCJIOT, TpU(PTOPAaKpUIOBOH M  TPUXIOPAKPUIOBOM  KHUCIOT, meHTadropdeHona u
nentaxioppenona. MzobOpaszure (opmyabl BEMIECTB, NMPOKOMMEHTUPYHWTE BIUSHHE aTOMOB
¢dTOpa u XJI0pa Ha KUCIOTHOCTh COSAMHEHUH.
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45. BepHO I TIPEATNOJIOKEHUE O TOM, YTO 0oJiee AJIEKTPOOTPHUIATEIBHBIN (DTOP IOJKEH JTydIle
CTa0MJIN3UPOBATh COOTBETCTBYIOIIUI TpPUTAJOTCHMETHIIbHBI aHHUOH, 4YeM XJop u Opom.
Pacnonoxxure 6pomodopm, xsmopodopm u TpuGTOpMETaH B MOPSIAKE YBEIUUEHUS KUCIOTHOCTH.
OOBsCHUTE 3aBHCUMOCTH KUCIIOTHOCTH OT CTPYKTYpHhI. MI300pazute (hopMyIibl BEIIECTB.

OHeHO‘lHBIe cpeacrea AJisi MPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTallumn

DK3aMEHAI[MOHHBIA OWJIET COCTOMT M3 TPEX TEOPETUUYECKHUX BOIPOCOB, TEMATHKA KOTOPBIX
IIPEJCTaBICHA B IPOrpaMMe KaHAUJATCKOI0 3K3aMEHa.

OO0pa3ubl 6mJ1eTOB
XUMHUSA 3J1eMEeHTOOPraHMYeCKHX COeIMHEHU I

buner 1

1. Knaccudukanusi 371€MEeHTOOPTaHHUYECKUX COoeAMHEHU. OCHOBHBIC 3Talbl Pa3BUTUS XUMHHU
3JIEMEHTOOPTaHUYECKUX cOoequHEHU. Ee BIusHuEe HAa TEOPUI0 XUMHYECKOTO CTPOEHUSI MOJIEKYJISPHBIX
CHCTEM.

2. JlutuiiopraHu4ecKre COEIMHEHHUs, UX CBOWCTBA, CTPOCHHE, METOAbI TOMY4YEHHUS U
MIPUMEHEHUE B OPTaHUUECKOM cuHTe3e. OpraHudecKrue COSAMHEHUST HATPHsI U KaJIusl.

3. BoamoxkHOCTH TIprMEHEHHUs1 criekTpockonuu SIMP B XUMHUH  3JI€MEHTOOPTraHUYECKUX
COCINMHCHHUM.

buner 2

1. KoHnenmuss apoMaTHYHOCTH B XHMHH DJEMEHTOOPTaHMYECKUX coeauHeHuid. [Ipumepbr
METALTOPTAHUYECKUX APOMATHYECKUX CHCTEM.

2. MarnuiiopraHn4eckue COeAMHEHUsS: TOJydeHHe, CTPOCHUE, CBOICTBa. Ponb pacTBopuTens B
CHUHTE3€ MArHUMOPTraHUYECKUX COEANHEHHUI.

3. Macc-cniektpometpusi. @u3uveckre U TeOpeTUdeckue OCHOBEI MeToAa. O0MacTu MpUMEHEHHUS
B XHUMUU 3JIEMEHTOOPTAHUYECKUX COCTMHEHUN.

buner 3

1. Ilpupona XUMHYECKHX CBS3€H B DJIEMEHTOOPTaHMYECKUX COeAMHEHUAX. KpaTHble CBs3H
AJIEMEHT-YTJICPO]T ¥ JIEMEHT-3JIEMEHT. MHOTOIICHTPOBBIE CBSI3H.

2. [luHk- ¥ KaAMUHOPraHUYeCKNe COSAMHEHUS: TTOJIyYeHHEe, CTPOCHHE, CBOICTBA.

3. MeTon peHTreHOCTPYKTYpPHOTO aHanmu3a. Du3nyecKkne W TEOPETUYECKHE OCHOBBI METOJIA.
OO6nacTi mpUMEHEHUS B XUMHUU 3JIEMEHTOOPTaHUYECKUX COSTUHEHHI.

buner 4

1. TeopeTuueckue OCHOBBI CTEPEOXHMHUHU BJIEMEHTOOpPraHUYeCKuX coeauHeHuil. [lonsTHe o
KOH(pOpMaLUAX U KOHPUTYpaLusX.

2. OpraHnvecKkue COCMHEHUS PTYTH: TIOIy9eHUE, CTPOCHHE, CBOMCTBA.

3. Ontuueckas cnektpockonus (UK, Y@, KP). ®uznueckue U TeOpeTHUECKUE OCHOBBI METOIOB.
[IpumeHeHne B XUMHUH 3JIEMEHTOOPTaHUYECKUX COEAMHEHUH.

buner 5

1. OcHoBHBIE THIIBI peareHTOB (ANIEKTPOGMIbI, HYKJICOPHIIbl, KapOCHOWIBl U JIp.) B XUMHUHU
AIIEMEHTOOPTaHUYECKUX COCTMHECHUH.

2. bopopranudeckue COeIMHEHHs: CTPOSHHE, CHHTE3, CBOMCTBA, PEaKLIUH.

3. CieKTpOCKOIHUs 3JEKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. DU3UYECKHue W TEOpEeTHIECKHe
OCHOBBI METOJ1a M TPUMEHEHHE B XUMHUH 3JIEMEHTOOPTaHUYECKUX COEAUHEHHH.

buner 6
1. Knaccudukanys OCHOBHBIX THITOB PEAKIIUH C yIaCTHEM METANIOOPTaHMUECKUX COCTMHEHHH.
2. KapOopanbl, MeTayuiokapOopaHbl, oJy4yeHHe, CBOUCTBA.
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3. BosamoxkHoctn mpuMeHeHHs1 crnekTpockonmuu  SIMP B XMMHH  3JI€MEHTOOPTaHUYECKUX
COCIMHECHUM.

buner 7

1. Paznmuumst B ctpoenun u cBoiictBax DOC B ra3oBoil, XuIKoW u TBepaou ¢azax. Ponb
MOJIAPHOCTU Cpelbl W crenuduueckoi coipBaTali. MOHBI M HOHHBIE Mapbl, X pPEAKIMOHHAs
CIIOCOOHOCTb.

2. AmOMUHUHOPTraHUYECKUE COSTMHEHUS: CHHTE3, CBOMCTBA, peakuun. Katanuzarops! [lurnepa-
Harra. IlpumeHeHne alfOMUHUAOPraHUYECKUX COCIMHEHHMM B IPOMBILUIEHHOCTH U OpPraHU4EeCKOM
CUHTE3E.

3. Macc-cniekrpomerpusi. Du3ndeckre U TeopeTudeckue OCHOBbI MeToaa. O01acTu MPUMEHEHHUS
B XMMHHU 3JIEMEHTOOPIaHUYECKUX COSAUHEHUH.

buner 8

1. Knaccudukanusi 371eMEeHTOOPTaHNYECKUX coearuHeHuH. OCHOBHBIC ATalbl Pa3BUTHS XHUMHUHU
BHGMGHTOOpFaHHHGCKI/IX COCI{I/IH@HI/Iﬁ. Ee BJIMSIHUEC HA T€0pI/IIO XUMHUYCCKOT' O CTpOGHI/ISI MOJICKy.HSIpHI)IX
CHCTEM.

2. lamnmii-, MHOUH- ¥ TAUTMHOPTaHWYECKUE COCJAMHCHUS: TONY4YeHHE, CTPOCHHE, CBOMCTBA,
MpUMEHEHHUE.

3. MeTon peHTreHOCTPYKTYpPHOTrO aHanu3a. Du3ndecKue W TEOPETUYCCKUE OCHOBHI METO[A.
OO6acTv MPUMEHEHHS B XUMHH 3JIEMEHTOOPTaHUICCKUX COCTMHCHHM.

buner 9

1. Konnenuust apoMaTUYHOCTM B XHUMHUHU 3JEMEHTOOPIaHUYECKUX coeauHeHuil. Ilpumepsl
METAJIJIOPIrAaHUYECKUX APOMATHYECKUX CHCTEM.

2. KpeMHUlOpraHm4ecKkue COCIMHEHHS: TMOJNy4YCHHE, CTPOCHHE, CBOWCTBA, NPUMEHEHHE.
IIpencraBieHne o runepBaJCHTHBIX COCIUHEHUSX.

3. Onrrryeckas criekrpockonus (UK, YO, KP). ®dusnveckne u TeOpeTHIECKHE OCHOBBI METO/IOB.
IIpuMeHeHNnEe B XMMHUH 3JIEMEHTOOPTaHUYECKUX COEIMHEHUN.

buner 10

1. Ilpuposia XMMHYECKHUX CBSA3€M B AJIEMEHTOOPraHMYECKUX coeAMHEeHusAX. KpaTHble cBs3U
JJIEMEHT-YIIEPO U DJIEMEHT-3JIEMEHT. MHOTOLICHTPOBBIE CBA3H.

2. 'epmanwmii-, 0JI0BO- M CBHHEIIOPTAHUYECKUE COSTUHEHHS.

3. CnekTpocKomus 3JIEKTPOHHOTO MapaMarHUTHOIO pe3oHaHca. PU3MYecKue U TeopeTHYecKue
OCHOBBI METO/1a U IPUMEHEHHUE B XUMHH dJIEMEHTOOPTaHUYECKUX COCTUHEHUMN.

buner 11

1. TeopeTnueckre OCHOBBI CTEPEOXHMHUH DJIEMEHTOOpraHWYeckux coeauHeHuil. [lonstue o
KOH(pOopManuax 1 KOH(pUrypamnusx.

2. Coenunenus aneMeHToB XIV rpynmbl ¢ G -CBSI3bIO 3iieMeHT-diieMeHT. CoenuHeHus
anemeHTOB XIV rpynmsl ¢ KpaTHBIMU CBA35IMU 3JIEMEHT-)JIEMEHT.

3. Bo3MOXHOCTH mNpuUMeHeHHs crekTpockonuu SAMP B XumMuM 31€MEHTOOPraHUYECKHUX
COCIUHCHHM.

buner 12

1. OcHoBHBIE THIIBI peareHTOB (ANEKTPOGMIbI, HYKJICOPHIIbl, KapOEHOUIBl U JIp.) B XUMHUHU
AJIEMEHTOOPTaHUYECKUX COETMHEHUH.

2. Oprannyeckue npousBoaHbIe (pochopa U MBIIIbSIKA, OCHOBHbIE THITBI COSMHEHUH BBICIIEH U
HU3IIEW CTENEHEH OKHUCIEHUWs, METOJbl CHUHTE3a, CTPOCHHE, CBOMCTBA. [IpMMeHEHHE OpraHM4ecKux
IIPOU3BOIHBIX 3JIEMEHTOB V IPYIIIBI B IPOMBIIUIEHHOCTH, CEIbCKOM XO0351CTBE, MEUIIHE.

3. Macc-criekrpoMeTrpusi. @u3nUecKue U TEOPETHUECKHE OCHOBBI MeToaa. O0acTu mpuMEHEHUS
B XMMHH 3JIEMEHTOOPTaHUUYECKUX COSAUHEHUH.
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buner 13

1. Knaccuduxanust OCHOBHBIX THUIIOB PEAKLIUI C yUaCTHEM METANIOOPTaHUYECKHX COSAMHCHUH.

2. Metamonensl: ¢eppolieH, HUKeNeneH, kodanpronieH. CuHTe3. PeakimuonHas crocoOHOCTS.
MeTaﬂHOHeHHHaHKI/IHLHBIe KaTUOHBEI. HHKHOHGHT&III/ICHI/IJIBHBIC HpOI/I3BOl[HBIe THUTAaHA U LII/IpKOHI/Iﬂ.
CuHTe3, npuMeHeHHe B Kataiause. [{ukinonenTaqueHnIKkapOOHUIbHBIE KOMITJIEKCHI.

3. MeTon peHTreHOCTPYKTYpHOTrO aHanu3a. Du3nyYecKue W TEOPETUYSCKUE OCHOBHI METO[IA.
OO6acTv MPUMEHEHHS B XUMHH 3JIEMEHTOOPTAaHUIECKUX COCTMHECHHM.

buiner 14

1. Paznmuuus B ctpoeHuu u cBoiictBax DOC B Tra30BOM, XUAKOHM M TBepaou ¢aszax. Poib
MOJIIPHOCTU Cpeibl U crneuu(puveckoil compBaTanuu. VOHBI M WOHHBIE Tapbl, MX pPEaKIHMOHHAs
CIOCOOHOCTD.

2. KaTanmuTuyeckue MpoIecchl € y4acTHEM METaUIOPTaHUYECKUX COCTUHEHUN IEepPEeXOIHBIX
METaJIJIOB.

3. Onruyeckas criekrpockonus (UK, Y@, KP). ®dusnveckne u TeOpeTHIECKHE OCHOBBI METO/IOB.
[IpuMmeHeHne B XUMHH 3JIEMEHTOOPTaHUYECKUX COSAMHEHU.

buner 15

1. Knaccudukanusi 371€MEHTOOPTaHHUYECKUX CcoeAMHEHU. OCHOBHBIC 3Talbl Pa3BUTUS XUMHH
AJIIEMEHTOOPTaHUYEeCKUX COeIMHEeHUH. Ee BIusHuEe Ha TEOPUI0O XUMUYECKOTO CTPOSHUSI MOJIEKYIISPHBIX
CHCTEM.

2. [Tonatue o metawtopepMeHTax: XJIOPOPMILI, MHUTOXPOMBI, (EPPEIOKCHHBI, BUTAaMUH B,
cTpoeHue U Ononorndeckune GyHkuuu. [IpuMeHeHne MeTaIOpraHNIeCKIX COCTUHEHUH B METUITUHE.

3. CneKkTpoCcKOnus AJIEKTPOHHOI'O MapaMarHUTHOTO pe3oHaHca. DU3HYECKHE M TEOPETHYCCKUE
OCHOBBI METO/Ia U MPUMEHEHHE B XUMHH dJIEMEHTOOPTAaHUYECKUX COCTUHECHHUI.

6. YueOHo-MeToqMUYecKOe U HH(POPMALIMOHHOE o0ecTedeHue JUCIUTINHBI

OcHoBHas IUTEpPaTypa

1. Peyros, O. A. Oprannueckas xumus: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Byrun
M.: bunowm. JIaboparopus 3Hanui, 2014. — 567 c.

2. Peyros, O. A. Oprannueckas xumus: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. I1. Byrun —
M.: bunom. JIaboparopus 3Hanuii, 2014. — 623 c.

3. Peyros, O. A. Oprannueckas xumus: B 4-x 1. T. 3 / O. A. Peyros, A. JI. Kypn, K. I1. Byrun
M.: bunowm. JIaGoparopus 3Hanuit, 2014. — 544 c.

4. Peyros, O. A. Opranunueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. II. bytun
M.: bunom. JIaboparopus 3Hanuii, 2014. — 726 c.

5. Cwmurt, B. A. OCHOBBI COBPEMEHHOTO OPTAaHMYECKOTO CHHTE3a. YueOHoe mocodue / B. A. Cwmur,
A. JI. uneman. — M.: bunowm. JlaGopatopus 3nanuii, 2014. — 750 c.

6. DmpmenoOpoitx, K. Meramiooprannueckas xumus / K. DmnemenOpoix. — M.: bunowm.
JIaGoparopus 3Hanmi, 2014. — 750 c.

Jlomo/THUTeIbHAS JIUTepaTypa

1. Adanacees, b. H. ®uznveckas xumus / b. H. Adanacses, 1O. I1. Akynosa. — M.: Jlans, 2012. —
464 c.

2. bapeimok, B. II. Besmecymwuil xuBoTBOpHBI KpemHuid; MoHorpadus / B.II. Bapsimok,
M. I'. Boponkos. — Upkyrck: UpI'TY, 2014. — 276 c.

3. Boponkos, M. I'. I'eHe3UC 1 3BOMIONMS XMMUU OPraHUYECKUX COCIMHEHUI repMaHus, 0JI0Ba U
ceunma / M. T'. Boponkos, K. A. AG3aeBa, A. 10. ®enopun; UpUX um. A. E. ®aBopckoro CO
PAH. — HoBocubupck: Akagemudeckoe u3a-Bo «l'eo», 2012. — 214 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

BoponkoB, M. I O xumum u xm3Hu: 70 7neT wuAeH, HCCICAOBAaHWN W CBEpIICHUH /
M. I'. Boponkos; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: AkaneMuueckoe
n3a-8o «l'eoy, 2014. — 410 c.

BoponkoB, M. I'. Cunanonsl. OT 3demMepoB K MOHOMEpaM, OJIMIOMEpaM M ToJuMepam /
M. T. Boponkos, C. B. bacenko; UpMX um. A. E. ®aBopckoro CO PAH. — HoBocubupck:
Axanemuueckoe n3n-so «I'eo», 2014. — 142 c.

l'oncaneec, K. Hanoctpyktypel B Oumomenmnuue / K. ToncamBec, K. XanwsOepmranr,
K. Jlopencun, JI. Haup — M.: bunowm. Jlaboparopust 3nanuii, 2013. — 520 c.

I'opmikos, B. U. OcHoBsl ¢usuveckoit xumuu / B. W. IN'opmikos, U. A. Ky3nenos. — M.: bunom.
JlabopaTopus 3HaHui, 2014. — 407 c.

XKayen, XK. buomeramnooprannueckas xumus / XK. XKayen. - M.: bunom. JlabopaTopust 3HaHMiA,
2015. — 496 c.

Wnuen, D. OcHOBBI oprannveckoil crepeoxumun / O. Wnmen. — M.: bunom. JlabopaTtopus
3Hanui, 2014. — 703 c.

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

Kosanenko, JI. B. Buoxumudeckre OCHOBBI XUMUN OMOJIOTUYECKU aKTUBHBIX BEIIECTB: ydeOHOE
nocobue / JI. B. KoBanenko. - M.: bunom. Jlaboparopwus 3nanuii, 2014 — 229 c.

Jlay, A. K. Hano- u G6mokomnosuter / A. K. Jlay, ®. Xyceitn, X. Jlapaun. — M.: bunom.
JlabopaTopus 3Hanui, 2015. — 392 c.

Hocoga, 3. B. ®topcoaepxamue a3unbl u O0en3asunbl / 3. B. Hocoa, I'. H. JIumynosa, B. H.
Yapymun, O. H. Yynaxun. — Ekarepun6Oypr: YpO PAH, 2011. —455 c.

Peoxonkos, JI. M. Hanomarepuansi: yuebnoe mocobue / JI. M. Peokonkos, B. B. JIéBuna,
3. JI. I3umurypu. - M.: bunom. Jlaboparopus 3Hanmii, 2014. — 365 c.

CunbBepcreiin, P. Cnextpomerpuueckas HWIACHTU(UKAIMS OpPraHWUYECKHX COCIWHEHHHA /
P. Cunbepcreiin, @. Bebcrep, /1. Kumit. — M.: bunowm. JIaboparopus 3nanuii, 2014. — 557 c.
ConnarenkoB, A. T. Ilectunuasl ¥ peryasTopel pocTa: MpUKIaJHAs OpraHuyeckas Xumus /
A. T. Connarenxos, H. M. Konsauna, A. Jle Tyan. — M.: bunom. JlaGoparopus 3nanuii, 2014. —
223 c.

Crapoctun, B. B. Marepuansl M MeTonbl HAHOTEXHOJOTMM: YydyeOHoe mocobue /
B. B. Crapoctun. — M.: bunom. JIabopartopus 3nanuii, 2014. — 431 c.

Tpasenb, B. ®. Opranuueckas xumus: yuyeOHoe mocobue ans By3oB: B 3-ex 1. T. 1 /
B. ®. TpaBens. — M.: bunom. JIabopaTtopus 3nanuii, 2014. — 368 c.

Tpasensb, B. ®. Opranuueckas xumus: yueOHoe mocobue ans By3os: B 3-ex 1. T. 2 /
B. ®. TpaBens. — M.: bunom. JIabopaTtopus 3uanuii, 2014. — 517 c.

Tpasenb, B. ®. Opranuueckas xumus: yuyeOHoe mocobue ans By3oB: B 3-ex 1. T. 3 /
B. @. TpaBens. — M.: bunom. JIabopaTtopus 3nanuii, 2014. — 388 c.

XenbBuHKenb, J[. Cucrematuueckas HOMEHKJIATypa OpraHMYECKMX  COEIUHEHUH  /
. XensBuHKenb. — M.: buroM. JlabopaTtopus 3uanwuii, 2014. — 232 c.

Yepnona, C. B. ®apmaneBruueckas xumus: yueoHuk st By3oB / C. B. Uepnoa; o pen. I'. B.
Pamenckoii. — M.: bunom. Jlabopatopus 3nanuii, 2015. — 472 c.

OpoBckas, M. A. Xumus apoMaTH4ecKUX TeTepolMKIndeckux coenunennii / M. A. FOposckast.
— M.: bunowm. Jlabopatopwust 3anuii, 2015. — 208 c.

JJIEKTPOHHBIE pecypchbl

buomeranmnooprannueckass Xumusi [IJIEKTPOHHBIA pecypc|: ydeOHoe mocobue / moa pen.

XKayosna XK.; mep. canrn. B.II. anuenko, K.B.3aiineBa. — OnexTpoH. gaH. — Mocksa:
W3narensctBo  "JlaGopatopuss 3Hammit", 2015. — 505 c¢. — Pexum pgoctyna:
https://e.lanbook.com/book/66354. — 3aru. ¢ skpaHa.

byxapos, C.B. Texnonorusi Tonkoro opranndeckoro cuureza. Y. lll. Dnementoopranndeckue

coeuHEeHHs [DIeKTPOHHBIN pecypc]: yuebHoe nmocodue / C.B. byxapos, 1.3. Unangunos, I'.1O.
Knumenrtosa, I'"H. HyrymanoBa. — Onektpon. nan. — Kazaus: KHUTY, 2006. — 72 c. —
Pexxum noctyna: https://e.lanbook.com/book/13344. — 3ari. ¢ skpaHa.

16



oSN~ LNE

PomanoBckuii, B.B. OcHoBbl kaTaimza [DneKTpoHHBIH pecypc]: ydeOHoe mocobue /
b.B. PomaHoBckmii. — DnekTpoH. naH. — MockBa: M3parensctBo "Jlabopatopust 3HaHuit",
2017. — 175 c. — Pexum nocryma: https://e.lanbook.com/book/94126. — 3ar. ¢ sxpana.
Xaitpymnun, P.A. MeToasl mojayyeHuss OPraHMYeCKUX U 3JIEMEHTOOPTraHMYECKUX COCIUHEHUM
[DnexTponHbIii pecypc]: yueOHOoe mocobue / P.A. Xadipymnun, M.b. I'azuzos, JI.P. baraysga,
AMN. Ilepuna. — OnextpoH. gad. — Kazanp: KHUTYVY, 2016. — 324 c. — Pexxum poctymna:
https://e.lanbook.com/book/102069. — 3ari1. ¢ skpaHa.

OneienOpoiix, K. Metamnoopranndeckass Xumus [DJIeKTpOHHBIN pecypc]: yueOHoe mocobue /
K. Dnapmenopoiix; nep. ¢ Hem. 0. ®@. Onpynenko, [I. C. Ilepekanuna. — DJIEKTPOH. JaH. —
MockBa: WMznmarensctBo "JlaGopatopust 3Hanuit", 2017. — 749 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/94112. — 3aru. ¢ skpaHa.

PexoMeHayeMble HCTOYHUKH HAYYHO-TEXHHYECKON UH(popManuu
HayuHo-TexHu4eckue ;kypHaJjibl u3 0udauoreynoro ponaga HpUX CO PAH:

BectHuk Poccuniickoii akageMum Hayk.

Bricokomonekynsapubie coequHenns. Cepust A: @usunka noaumMepos.
Bricokomonekynspusle coequHenus. Cepus b: @uznka nonumepos.
Jlokiansl akageMUM HayK.

Kypnan obmeit Xxumun.

XKypHan opraHn4eckoil XMMHH.

Kyprai npukiiagHoi XUMHUH.

XKypHan cTpyKTYypHOI XUMHH.

N3Bectust Akanemun Hayk. Cepust XUMUUECKasL.

. Ycenexu Xxumuu (3NIEKTPOHHBIHN JKypHAa).

. XUMUKO-(papMalleBTUYECKUH KypHaJ.

. XUMHUs B MHTEpECaxX YCTOMYMBOTO Pa3BUTHS.
. XUMUS TeTepOLUKINYECKUX COeTMHEHUH.

. DNEKTPOXUMHUSL.

. Journal of Sulfur Chemistry.

. Mendeleev Communications.

DJIEKTPOHHO-0MO0/INOTEYHBbIE CHCTEMbI NPO(ecCHOHAIbHBbIC 0a3bl JaHHBIX,
HH(OPMALIOHHBbIE CIIPABOYHbIE M OMCKOBbIE CHCTEMBbI:

Xumunyeckas pedepatuBHas ciyx0a Amepukanckoro xumuueckoro obmectsa CAS SciFinder
https://sso.cas.org/

baza nannbix Elsevier: Reaxys+Reaxys Medicinal Collection
https://www.reaxys.com/.

The Cambridge Crystallographic Data Centre: 6a3a nanusix CSD-Enterprise
https://www.ccdc.cam.ac.uk/

baza qaHHBIX METUIIMHCKUX U Onosiormueckux myonukanuii PubMed
https://pubmed.ncbi.nlm.nih.gov/.

baza nannbeix Axagemust Google https://scholar.google.ru/.

denepanbHbI HHCTUTYT NPOMBIIUICHHOH coOcTBeHHOCTH http://www1.fips.ru.
denepanbHas ciyk0a 1Mo HHTEIUIEKTyalbHOU coOcTBeHHOCTH http://www.rupto.ru.
The United States Patent and Trademark Office http://www.uspto.gov.

The European Patent Office http://ep.espacenet.com.

. Academic Reference — 0asa JaHHBIX MOJHOTCKCTOBBIX AHIJIOA3BIYHBIX PECYPCOB II0O BCEM

aKaJIeMUYeCKUM JHUCIUILUTHHAM, ormy0orkoBaHHBIX B Kurtae https://ar.cnki.net.

. baza uutupoBanus Elsevier B.V.: Scopus https://www.scopus.com.
. baza riuruposanus PUHI] https://www.elibrary.ru/.
. baza maHHBIX 371€KTPOHHO-0MOIMOTeUHOM crcTeMbl «Jlanby https://e.lanbook.com/.
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14.

15.

16.

17.
18.
19.
20.
21.
22.

23.

Pecypcrl ynanennoro poctymna u 6a3sl nanubeix @I'BYH TNocynapcTBeHHO# MyOaInyHON HayqIHO-
texauueckoi ouodmmorexku CO PAH http://www.spsl.nsc.ru/.

DnekTpoHHO-OubroTeunas cuctema LlenTpanbHoit HayuHoit 6ubnmorexku MHI[ CO PAH (na
06aze AUUBC «Mpoucy) http://csl.isc.irk.ru/.

Elsevier: Science Direct Complete Freedom Collection

https://www.elsevier.com/, http://www.sciencedirect.com.

George Thieme Verlag: komnekius sxypHainoB Thieme mo xumun https://www.thieme.com/.
Royal Society of Chemistry: 6a3za nanusix RSC DATABASE https://www.rsc.org/.

Wiley: Komreknus sxypuanos Database Collection https://onlinelibrary.wiley.com/.
CrpaBouno-npaBoBas cucrema "TTAPAHT" https://internet.garant.ru/ .

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

DnektpoHHas nHopmarmoHHo-o0pa3oBatenbHas cpena UpX CO PAH
http://eios-irich.com.ru/moodle/.

[TopTasn 11t acMUpPaHTOB U COMCKATeNeH yueHoi cTteneHu: http:// www.acnmpantypa.pd/.

becniaTubie opuumnanbHbie OTKPbITHIE pecypebl UHTEpHeT:

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

Pecypc oobenunsier 6onee 10000 HaydHBIX )KYPHAIOB MO PAa3IUYHBIM OTPACISIM 3HAHUN (OKOJIO
2 MIJITMOHOB cTatei) u3l34 crpan mupa.

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

B 6a3e pasmemeno 6omnee 3000 KHUT 1O pa3IMUHBIM OTPACIISIM 3HAHUH, TPEIOCTaBICHHBIX 122
Hay4YHBIMU U3/1aT€IbCTBAMH.

BioMed Central https://www.biomedcentral.com/

baza nanubix BritouaeT 6omee 300 peeH3UPYEMBbIX KYpPHAIOB MO OMOMEIUIIMHE, MEIUIIMHE U
€CTECTBEHHBIM HaykaM. Bce cTatbu, pa3MmelieHHble B 0a3e, HaXOASITCS B CBOOOTHOM JIOCTYIIE.
DiekTpoHHBIN pecypc arXiv https://arxiv.org/

KpynHeimum GecriaTHbeli apXUB 3JEKTPOHHBIX HAayyHBIX MyOJUKaluil Mo pasnenam (pU3HKH,
MaTeMaTHKH, WH(POPMATHKH, MEXaHUKH, acTpoHOMMHM U Ouosoruu. Mmeercs noapoOHbII
TeMaTUYEeCKHH KaTaJor ¥ BO3MOXKHOCTb IIOUCKA CTATEH 110 MHOKECTBY KPUTEPUEB.

Komnexrwust sxypaanos MDPI AG http://www.mdpi.com/

MHOroAMCUMIUIMHAPHBIA  ITUPPOBON HM3AATENbCKUNA pecypc, sABIsSeTcd IUIaTGopMoi s
peleH3UPYEMBIX HAyUYHBIX KYPHAJIOB OTKPBITOro jaoctyna, uinawmmxcs MDPI AG (bazens,
HIseitiapust). M3narenscTBo BhimyckaeT 6osiee 120 pa3sHOOOpa3HBIX AJIEKTPOHHBIX XKYPHAJIOB,
HaXOJAIIUXCS B OTKPBITOM JOCTYIIE.

WznarenscTBO ¢ oTKphIThIM qocTynoM InTech http://www.intechopen.com/

[lepBoe u kpynHeilliee B MHpe M3AATEIbCTBO, MyONMKYIONIEe KHUTH B OTKPBITOM JIOCTYIIE,
okoio 2500 HayuHbIX u3gaHui. OCHOBHAas TeMaTHuYecKas HANpPaBICHHOCTb - (PU3UYECKUE U
TEXHUYECKHE HAyKH, TEXHOJIOTUH, METUIIUHCKNE HAYKH, HAYKH O )KM3HH.

baza nannbix xumudeckux coeanHennit ChemSpider http://www.chemspider.com/

ChemSpider — ato OecrutatHast XuMudeckast 0a3a TaHHBIX, MPEIOCTABISAIONIAs OBICTPBIN JOCTYIT
K Ooinee ueM 28 MWIUIMOHaM CTPYKTYpP, CBOWCTB M COOTBETCTBEHHOH wuH(popmanuu. Pecypc
npuHauiexxut KoponeBckomy xummueckomy obmectBy BemuxoOpuranum (Royal Society of
Chemistry).

Komnekuus sxypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosex1ys )ypHajaoB, B KOTOPBIX MTyOIHUKYIOTCSI OTYETHI O HOBBIX HCCIIEIOBAHUSAX
B 00J1aCTH €CTECTBEHHBIX HayK W MeIWLUHBI. Bee jkypHaibl pa3melieHbl B CBOOOJHOM JOCTYIIE
(Open Access), Bce CTaTbU MPOXOASAT CTPOrO€ HAYYHOE PELIEH3UPOBAHUE.

7. MaTepuaibHO-TeXHHYECKOe o0ecreyeHne HAyYHO-HCCIeI0BaTeIbCKOH padoThI

B cooTBeTcTBHU C y‘-IGGHbIM IIJTaHOM 3aHATHUA 110 JUCIHUIIIINHE «XumMus SJICMCHTOOPTAaHNUYCCKUX

COCIMHEHHI» TPOBOIATCS B (hopme JIeKIUi, MPaKTHYECKUX 3aHATHH M CaMOCTOSITEIBHOU pPabOThI
o0yuaromierocs.
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Jlnst peanm3anuu oOpa3oBaTeIBLHOTO Mpolecca B (Gopme JEeKIMUil W TPAKTUYSCKUX 3aHATHN
UCTOJB3YIOTCS CIEAYIOIIME TOMEUICHUs: YHHBEpcalbHas ydeOHas ayauTopHs, 0OOpyIOBaHHas
JIEKTPOHHBIMU CPEJICTBAMU JIEMOHCTpAMM (KOMIBIOTEP CO CPEACTBaMHU 3BYKOBOCIIPOU3BEICHHUS,
MPOEKTOpP, SKpaH) M y4eOHOU MeOenbl0; Mallblii JIGKIMOHHBIA 3an (OMOIMoTeka), OCHAIICHHBIN
KOMIIbIOTEpaMH C JIOCTYIIOM K 0a3aM JaHHBIX M BbIXOAOM B MHTepHeT, yueOHOH Mebenbio u
JIEeMOHCTPAIIMOHHBIM 000PY/I0BaHHEM.

Jns  ocBoeHUs mHporpaMMbl OOydyeHMsT M Ul BBIIOJIHEHUS IPAKTHUYECKMX M Hay4dHO-
UCCIIEIOBATEIbCKUX  PAadOT MO TeMe JUCCePTAlMU  KaXJIOMYy AaCHHpaHTy IPEJOCTaBICHO
UHAMBUIyaJlbHOE  pabodyee  MecTo, OOOpYHOBaHHOE  IPUTOYHO-BBITSKHOM  BEHTHIIALMEH,
BOJIONPOBOJIOM, BOJOOTBEJCHHEM, BO31YXOBOJOM. ACIHUPAHTHl UMEIOT BO3MOXKHOCTb HCIIOJIBb30BaTh
MaTepHaIbHO-TEXHUYECKUE CpEeACTBa Ja0OpaTOpHii, B KOTOPBIX BBIIOIHSIOT JUCCEPTAIIMOHHBIE
paloThl (OprTeXHHUKA, PEaKTHBBI, PACXOAHbIE MaTepuaibl, JabopaTopHas MOCyJa, U3MEPHUTEIbHOE
obopymoBaHue).

IIporpammMHoe oOecnieueHue:

JIM1IeH3MOHHBIE TPOTYKTHI:

— Microsoft Office 2010 Russian Academic Open;
— Microsoft Office Professional 2010 Russian Academic Open;
— Z0o0om — cucreMa BHICOKOH(EPEHIICBSI3U ¢ BO3MOYKHOCThIO 00MEHa COOOIICHHUSIMY U TIepeadeii

KOHTEHTa B pEXKUME PEAIbHOTO BPEMEHHU.

CBobonano pacnpoctpansemoe [10: 6paysep Google Chrome67, Mozilia Firefox 60.02, Opera53;
Pascal ABC 3.3; cuctema TEKCTOBOM, TOJIOCOBOH M BUaeocBs3u cBsizu Skype7.41.0.101; nporpamma
Ul CO3JaHUs DBJEKTPOHHBIX Y4eOHbIX NpoaykToB Moodle 3.2.; mporpamMma s mnpocMoTpa
MeKTpoHHBIX ToKyMeHTOB Foxit PDF Reader 9.1.0.5096; apxuBatop 7zip 17.01 beta.

[Tpubopuas 6a3a:

OCHOBYy  MaTepHAIbHO-TEXHWYECKOH 0a3bl HMHCTUTYTa COCTaBISIOT J1Ba  IU(PPOBBIX
mynbTusaepubix  dypoe-criekrpomerpa SAMP (DPX 400 u AVANCE 400), peHTreHOBCKUN
muppaktomerp Bruker D8 ADVANCE, penrrenosckuii audpakromerp D2 PHASER,
uHopakpacHblii Dypbe-cnektpomerp Vertex 70 ¢ Paman mnpucraBkod, uHGpakpacHblii Dypbe-
ciektpomerp Excalibar HE 3100 Varian, mukpoananuzarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzatop Termo Flash EA 2000 CHNS, OIIP-cnextpomerp ELEXSYS ES580, yctanoBka
HAaHOCEKYHJHOIO0 HMITYyJIbCHOTO (hoTonm3a, Xpomaromacc-criekrpomerp QP-5050A, xpomaromacc-
cnektpomeTp Agilent 5975 ¢ xumunyeckoit monuzanue, tanaemuslii TOF/TOF macc-criektpomerp
Ultra Flex, snextponnsiii muxpockon TM 3000 Hitachi, cnekrpoduyopumerp FLPS920 Edinburg
Instruments, Y®/BU/I-cnekrpomerp LAMBDA 35 u qusnskomertp.

Jlia mpoBeieHUs! KBAHTOBO-XMMHUYECKHX PAaCUETOB MMEIOTCS KOMIBIOTEPHI B JIAOOpATOpHUSIX U
BBIUMCTUTENbHBIN KiacTep 391'/1121'6/14T6.

JIMIIeH3MOHHOE IpOrpaMMHOE o0OecnevyeHre, BCTPOCHHOE B COOTBETCTBYIOUIME NPUOOPHbIE
KOMIIJICKCBI, SIBJISIFOILIEECS] €r0 HEeOTheMJIEMOM uacTbio, oOecreuuBaroniell (HyHKIMOHHPOBAHUE
puOoOpoB:

— Gaussian 09, [TakeT KBAaHTOBO-XMMUYECKUX MPOTPaMM, JJIsl pacyeTa Fr€OMETPUH U JIEKTPOHHBIX

XapaKTEPUCTUK MOJIEKYII.

— Apex 2, Apex 3, [Iporpammsbr JUIS o0paboTku JTAHHBIX MOHOKPHUCTAJILHOTO

TuhpakTOMETpa;

— CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucramnorpadpudeckas 6a3a qaHHBIX U

MaKeT Mporpamm Jutst paboThl ¢ 6a30i 1aHHBIX;

— TurboMol, IlakeT KBaHTOBO-XMMHYECKUX MPOrpaMM, JUIsl pacueTa FeOMETPUH U 3JIEKTPOHHBIX

XapaKTePUCTHK MOJIEKYIT;

—  XWinNMR, IIporpamma s 3anucu 1 o00pabOTKU AaHHBIX criekTpomeTpa SIMP;

— TOPAS, EVA, Ilporpammsl 1y1st 00pabOTKH TaHHBIX MTOPOIIKOBOTO TU(PPAKTOMETPA;
— PDF-2, baza maHHBIX TOPOMIKOBBIX TU(PAKTOrPaM HEOPTAaHUUECKUX COSAMHEHU;

— ResolutionsPro Opus, I[1aket nmporpamm, ais 3anucu 1 o6padbotku MK-criekTpos;

— Lambda35, IIporpamma st 3anucu u 00paboTku Y D-CeKTpOB;
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[Tporpamma Flexanalysis 3.3 mist 00paO0oTKM MaccHBa JaHHBIX MO OMOTMOJMMEpaM, HEJETY4IHX
OMOMaKpOMOJIEKYJ, OJTUrOMepaM, CHHTETUYECKUM TOJTMMEPaM, COJISIM U HEJIETYUHX BEIIECTB;
Xepr, XSophe, XeprView, [laket nporpamm s 3anucu u 00padoTku criektpos DIIP.

C OTKpBITON JIMILIEH3UEH:

Dalton2016, makeT KBaHTOBO-XMMHUYECKHUX MPOTPAMM, MCIIOJIB3YEMBIX JIJIs pacuera, W3y4deHUs
CBOMCTB BEILIECTB, MOJCIUPOBAHUS PEAKIUH;

DIRAC, nmporpaMma Juisi aTOMHBIX M MOJEKYJSPHBIX MPSMbBIX UTEPATUBHBIX PEJIATHBUCTCKUX
BBIYMCIICHUM Ha BCEX AJIEKTPOHAX, BBIYMCIEHUN MOJIEKYJSPHBIX CBOMCTB C HCIOJIBb30BAHHUEM
PENATUBUCTCKUX KBAHTOBO-XUMHUYECKHX METO/IOB;

ORCA software, makeT KBaHTOBO-XMMHYECKHX IIPOrpaMM, HCIIOJIb3YeMbIX IS pacyeTa,
W3YyYEHUS CBOWCTB BEILIECTB, MOAEIUPOBAHUS PEAKLIMIA.
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Ceenenus 06 yrBep:kaeHun paboyeii NpPOorpaMmMsbl y4eOHOH AHCIHIIJIHHBI

Ha o4YepeaHOol y4eOHBIH ro H perucTpauus H3MeHeHHi

VueOunlit ron

Pemenne Yuenoro cosera
(Ne npomoxona, dama
3acedanis)

ITogmuce
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