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PaGouas mnporpamma cocTaBiena B COOTBETCTBHH ¢ DeepalbHBIMA  FOCYIAPCTBEHHBIMH
TPeOOBAHHAME K CTPYKTYpE IIPOrpaMM TOArOTOBKH Hay4HBIX U HAYYHO-IIEJarOTHYECKUX KaJpOB B
acmupanType (aABIOHKTYPE), YCTOBHSIM HX PEaTH3allHH, CPOKAM OCBOCHHS ITHX HIPOrpamMM € Y4ETOM
P3IMIHBIX (HOPM 00yUeHHs, 06Pa30BATENBHBIX TEXHONOIHH U 0COGEHHOCTEN OTIeILHLIX KaTeropuit
aCIMPAHTOB (ABIOHKTOB), YTBEPKACHHBIME IIprKasom Muno6praykn Poccuu or 20.10.2021 Ne 951
u llonokeHHWEM O MHOArOTOBKE HAyYHBIX H HAYYHO-TIEJATOTHIECKHX KaJpoB B acHHpaHType
(aneronKTYpe), yTBepx)aenubM [locranosrennem Ipasutensersa P ot 30.11.2021 Ne 2122.

Pabouas nporpamma cocrasnena ¢ 2. 4. L poU Torerisbocivens N 5.
I/ Lo

PABOYAS TIPOTPAMMA PACCMOTPEHA U OJIOBPEHA Ha 3acenanun Y4YeHOro cOBeTa
HpHX CO PAH (ITporoxon Ne .2 ot « 24 » ebpndy 2022 1))




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 (Ilompasmen 2.1.2.1. paszmena 2.1.1. «JlucuumiuHbel 1O BEIOOPY»)
MIpOrpaMMBbl ACTIUPAHTYPHI 110 HAyYHOU crnieruanbHocTh 1.4.4. dusnyeckas XuMus.

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
AJIEMEHTOOpraHnYeckux coennHeHnil. Kinaccuduxamus 3neMeHToOpraHMueckKuX COeMHEHHH.

2. JIuTuiioprannyeckue coeTuHEHUsI

Opranvueckue coeAMHEHUs JUTUS. MeToabl TMOJIy4YeHUs U CTPOCHUE JUTUHOPTraHWYECKUX
coeauHeHnil. Peakiuu nmutuitopranndeckux coeauHeHuid. [lomuMepusanus ankeHOB MOJA JEHCTBUEM
JINTUMOPTaHUYECKUX COEIUHEHHM.

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

4. Maruuiiopranu4ecKue coeJHHeHHs

Maruuiiopranndeckie coeiuHeHus. Xapaktepuctuka. CpoiicTBa. Peakium BoccTaHOBIIEHHA €
Y4aCTHEM MarHMMOPraHUYECKUX COEAUHEHUH. MarHmilopraHM4eckue COEIMHEHMSI KaK OCHOBAHUS.
Marnuiiopranuueckue coequHeHns Kak Hykineoduiasl. HekoTopsle paaukanbable peakiun. CpaBHeHHE
(GU3NYECKUX U XMMUYECKUX CBOMCTB OpPraHUYECKUX COCAMHEHUH JINTHS, MarHUs U HATPHSL.



5. AIIOMUHHIOpraHnYecKue coeTMHEeHUs

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

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

7. KpeMHuiioprannueckue coenHeHus
Kpemuwuiiopranmueckue coenunenus. Knaccudukamms. Xapakrepucruka. Cunnanbl. CHIMKOHBI
(mosmopranocusnokcansl). Opranocunaszanbl. CuiaaTpaHsl.

8. ®ocdopoprannyeckue coeTuHEeHHs

dochopopranndeckue coemuueHus. Kimaccudukanus. CTpyKTypHBIE BO3MOXKHOCTH (hocdopa.
Tayromerpus dhochopoprannueckux coenunenuii. Docpunsl. Cpeanue Gochursl. Kucnbie hochursr.
Oxcunpl TpetnuHbix (pocunoB. Cpennune docdarel. Mnuasr Gocdopa. Peakums Burrura. Cunres
dochopoprannueckux coeauHenuit. Peakmus Tpodumona-I'ycapoBoii. ®ocdon. buomornyeckas
aKTUBHOCTH (POCHOPOPraHNUECKUX COCTUHEHUH. .

9. CejleHOprann4yeckue coeMHEHUs

Cenenoprannveckue coenaunenusi. CeneHonbl. CeneHunpl. CelCHOHHEBBIE COCIMHCHUSI.
Cenenokcuabl W ceacHOHBL. CelICHOHOBBIE M CCIICHMHOBBIC KHCJIOTHI M WX IPOH3BOJIHBIC.
CeneHokapOOHUIIBHBIC COCMHEHUSI.

10. Ternypoprannyeckue coeHeHUs!

Temnmypoprannueckue COCIMHEHMUS. Temryponst. JmopranunTemtypubl.
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;

- O3HAKOMJICHHUE C JIUTEPATYPOU B AIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX, BKIIIOYAs MyOJIMKAIIUU
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 onieHHBaHMs OTBETA aCIIUPAHTA:

- JUIS OLICHKH «OTJIMYHO»: HAJIMYHUE ITYOOKUX U MCUEPIIBIBAIOIINX 3HAHUN B 00BEMe MPOrpaMMbl
Kypca, NpaBUJIbHBIE U YBEPEHHBIC NEHCTBUSA 110 MPUMEHEHHUIO TCOPETUYECKUX 3HAHMUN JUIS PEIICHUS
IIPaKTUYECKUX 3ajja4, TPAMOTHOE U JIOTHYECKH CTPOMHOE M3JI0KEHHE MaTepuaia Ipu OTBETE, 3HaAHHUE
JOTIOJIHATEIBHO PEKOMEHIOBAaHHOM JINTEPATYPHI;

- JUIsl OLIEHKU «XOpOILO»: HAJIMYUE TBEPABIX U JOCTATOYHO IOJHBIX 3HAHUI IporpamMmbl Kypca,
HE3HAUUTEJIbHbIE OINMOKM IPU OCBEUICHWH  3aJlaHHbIX BOIIPOCOB, IIPABUJIbHBIC JAEHCTBHUS IO
IIPUMEHEHHUIO TEOPETUYECKUX 3HAHMM I pelIeHUs NPAaKTHUUECKHUX 3aad, YETKOE H3JI0KEHUE
MaTepuania;

- JUIsl OLECHKU «yJOBJICTBOPUTENIBHO». HAJIM4YME TBEPABIX 3HAHUN INPOMIEHHOIO Marepuala,
U3JI0’)KEHUE OTBETOB C OMIMOKAMM, YBEPEHHO MCIIPABISIEMBIMU I1OCJIE JONOJHUTENBHBIX BOIPOCOB,
HE0O0XOMMOCTh HABOJSIIUX BONPOCOB, IPABUIIbHBIE JEHCTBHA O HPUMEHEHHIO TEOPETUYECKHUX
3HAHUU I PELIeHUs IPAKTUYECKUX 3a/1a4;

- JUId OLICHKH «HEYIOBJIETBOPUTEIBHO»: HAJIM4YUE IPYyObIX OIIMOOK B OTBETE, HEMOHHMMAHUE
CYLIHOCTH H3JIaraéMOIo BOIPOCa, HEYMEHUE NPUMEHATH 3HAHMsI Ha NPAKTUKE, HEYBEPEHHOCTb U
HETOYHOCTb OTBETOB HA JIONIOJHUTENIBHBIE ¥ HABOASILUE BOIIPOCHI.

JlMcuMIyIMHA CUMTAeTCsl OCBOCHHOW, €clii OOy4YaloIMHCA IMOJYYHUJI OLEHKY «OTIIMYHOY,
«XOpOLLOY», «YIOBIETBOPUTEILHO.

OueHovHbIe CPpeACTBA /ISl MPOBEICHUA TEKYIIero KOHTPOJIst
IIpumepHbIe TeMbl 1JIsl MPOBeeHUs coOOeceT0BAHMIA

1. TeopeTuueckue MpPEACTABICHUS O MPUPOJE XUMUYECKUX CBSI3€H U DIEKTPOHHOM CTPOCHHUHU
AJIEMEHTOOPTaHUYECKUX COEIMHEHUH.

Knaccudukanusa snementooprannueckux coennHeHuit (30C). OcHOBHBIE S3Tallbl Pa3BUTHS
xumun J0C. Ee BnusHUE Ha TEOPUIO XUMHUYECKOTO CTPOSHUS MOJIEKYJISPHBIX CHCTEM.

OCHOBHBIE TIOJOKEHHUSI KBAaHTOBOM XuMuu. YpaBHeHue Illpeaunrepa pns aTOMHO-
MOJIEKYJISIPHOM CHUCTEMBI Kak OCHOBa JJIi TEOPETUYECKOTO0 UCCIEOBaHUSI €€ CTPYKTYypbl U
3JIEKTPOHHOT'O CTPOCHMS. DJIEKTPOHHOE CTPOEHUE aTOMOB M MX HMOHOB. ATOMHBIE OpOMTAIM M MX
KJIaccupuKaIus.

AHanu3 SNEKTPOHHOTO CTPOEHUS MOJIEKYT B TepMHHAX 3(G(EKTUBHBIX 3aps/lOB HAa aTOMax U
3acesieHHOM (TIOPSIKOB) CBSI3EH.

CornpsikeHHble MOJIEKYJIbI Kak Juranasl B D0C. DIEKTpOHHOE CTPOEHUE COMPSHKEHHBIX
MOJIEKYJ B 3JI€KTpOHHOM IpuOmmkeHuu. Meton Xrokkens. CxeMbl 3JIeKTPOHHBIX YPOBHEH SHEpruil u
MO annuna, 6yTaareHa, aHHOHA ITUKJIONEHTaAUEeHIIIa, OEH30I1a ITUKIOOKTAaTETpaeHa.

Konuenmus apomatnunoctu B xumuu JOC. [Ipumepsl MeTaIoOpraHMueckKux apoMaTHUYEeCKUX
CUCTEM.

[Ipupona xumuyeckux cpsizeit B DOC. ['mOpuanbie opOUTAIN U MPUHIUIBI X UCIOJIb30BAaHUS B
Ka4yeCTBEHHON TeOopuM XMMHYecKoro crpoenus. Kinaccudukanus tunos xumudeckux cpszeit B D0C.
[Ipupona cBsi3u B 0Je(UHOBBIX, AlETHICHOBBIX, LIUKIONEHTAJUEHIIBHBIX U apEHOBBIX KOMIUIEKCAX
MIEPEXOIHBIX MeTa/IoB. KpaTHbIE CBSI3M DIIEMEHT-YIVIEPOJ M JJIEMEHT-JIEMEHT. MHOIOLEHTPOBBIE
CBSI3H.

CuMMeTpHs MOJIEKYJ M €€ UCII0JIb30BaHUE B TEOPUH XuMHuueckoro ctpoerus J0C.

MonekynsipHble OpOUTaId B OJI€(PUHOBBIX, AITHIbHBIX, [IUKIONEHTAAUCHUIBHBIX U apPEHOBBIX
KOMIUIeKCaX. XMMHUYECKUE CBSI3U B DJIEKTPOHOJACPUIIUTHBIX MOJIEKyNax (Ha MpUMepax MPOCTEHIINX U
MTOJTMD IPUIECKUX TUIIPUIOB 00pa U KapOOPaHOB).

KayectBennsle crnocoObl orenku cradbuiabHocTH DOC. IlpaBuio >Q@eKTHBHOrO aTOMHOTO
Homepa. [IpuHImm n301006aTbHON aHAJIOTUN U €T0 TPUOIIKEHHUS.

Teopernueckue ocHoBbl crepeoxumuu DOC. TloHsTHE O KOH(pOpMANUIX U KOH(UTYpaLusX.
KoopauHaiimonHbele MOJMWAPHI, XapaKTEpHbIE M7 KOOPAWHAUMOHHBIX uucen 4,5,6. XHUpalbHOCTh
MOJIMDAPOHOB C MOHO- M OHWJACHTATHBIMH JHTraHAaMu. llnaHapHas XHPaTbHOCTh M ONTHYECKAS
aKTUBHOCTb METAJNIOKOMILJIEKCOB C  OJIeUHOBBIMU, IUKJIONEHTAIUCHUIbHBIMU, apEHOBBIMU
JUTaHgaMu.



2. PeakuironHasi ciocOOHOCTD 3JIEMEHTOOPTaHUYECKUX COEAUHEHUH.

OcHoBHbIE THUIIBI peareHToB (31eKTpOQUIBL, HYKJICO(UIIHI, IPOTO(DUIIBI,
panukoduibl,kapobenonas). Kmaccudukamus ocHOBHBIX THMOB peakiuid ¢ yuyactueM DOC. Peakiuu
M0 CBSI3M METAJUI-TUTaH (peakuus 3aMelieHHs, TPUCOCTUHEHUS, HIMMUHUPOBAaHUS, (PparMeHTAINH,
BHEJPEHUS, OKUCIUTEIBHOTO PUCOEANHEHHUS, BOCCTAHOBUTEIILHOTO JIMMUHUPOBAHU ).

[IpeBpamienust JTUTraHAOB B KOOPIMHAIMOHHON cdepe MeTayuioB (CTPYKTYpHO HEXKECTKHE
COCIMHEHMS, BHYTPUMOJEKYJSIPHBIE IEPErPYNIIMPOBKA U MoOJIeKyJsipHas auHamuka O0C
(TayTOMETpHSI, METAINIOTPOIIHSI, BHYTPEHHUE BPALLEHUS BOKPYT CBA3M METAJUI-JIUTAH[).

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ITPEBPAILICHUS METAINIOOTPAHUYECKUX COCTUHEHUM.

Paznuumst B ctpoenun u cpoiictBax DOC B ra3oBoi, XHAKOW U TBepaod ¢azax. Poib
MOJISIPHOCTU Cpeibl W crneuupudeckoil conmpBanuu. MOHBI W HMOHHBIE Tapbl, UX pPEAKLHUOHHAS
cnocooHocTh. PaBHOBecHass CH-kucnotHocts, mikanel CH-kucimotHocTH, BiausiHue crpoeHust CH-
KHMCIIOT Ha paBHOBecHYI0 CH-Knca0THOCTD, KMHETHYECKas KucioTHocTh CH-kucnor.

3. ®u3nyecKkue METOAbl UCCIIEOBAHUS CTPYKTYPBI U 3JIeKTpoHHOTO cTpoenus D0C.

SIMP-cnektpockonusi (ummynbeHast SIMP-dypbe cnektpockomusi, muHamudeckuii SIMP) B
UCCIIEIOBAaHUH CTPOSHUS U peakMoHHO# crocodHocTn DOC. dusnueckre U TeOpeTUIECKUE OCHOBBI
Metona. Ilonstue 06 ocHoBHBIX SMP-napamerpax: XMMHYECKOM CJIIBUI€, KOHCTaHTaxX CIHH-
CIIMHOBOT'O B3aUMO/ICHCTBUS, BpeMeHax penakcauuu. O0nactu npumeHenus B xumun J0C: uzyueHue
CTPOEHMS U TUHAMHUKHU MOJIEKYJI, OIIpEIEICHUE IPUMECEH.

Macc-cnektpomerpusi. @uznueckue U TEOPETUUECKUE OCHOBBI MeToAa. OOIacTu mpUMEHEHUsI B
xumun JOC: yCTaHOBJIEHUE COCTaBa U CTPOEHMS MOJIEKYJI, KAUECTBEHHBIM U KOJIMYECTBEHHBIN aHAIN3
cMeceil (XpomaT o0-Macc-CIIEKTPOMETpHSl), OMpeleleHHe MHKPOINpUMeced, H30TOIHBIM aHaIu3,
U3MEpPEHUE TEPMOXHMHUYECKUX I1apaMEeTPOB (PHEPIUM HMOHU3ALMU MOJIEKYJ, SHEPrUU IOSIBICHUS
HMOHOB, JHEPrHMM IHCCOLHUAIMHN CBsi3ei), W3y4YeHHE HOHHO-MOJEKYISPHBIX peakuuid, razodaszHas
KHCIIOTHOCTb U OCHOBHOCTbH MOJIEKYJI.

Meton pentreHoctpykrypHoro ananuza (PCA). ®usnueckue U TEOPETUYECKUE OCHOBBI METO/IA.
Ob6nactu npumenenus B xumun OOC: yCTaHOBIEHHE CTPOCHUS MOJIEKYT M KPUCTAJUIOB,
HCCIIE0BAHUE MPUPOIbl XUMUYECKUX CBS3€EH.

®oro- (®IC) wu penrrenodpotodnekrpoHHas (DCXA) cnekrpockonuu. Dusznueckue u
TeOpeTu4YecKrue OCHOBBI MeTOJ0B. [Ipumenenune B xumun J0C: U3ydyeHHE DIEKTPOHHOTO CTPOCHHUS
MOJIEKYJ1, U3MEPEHUE SHEPTUN NOHU3ALUH.

Ontuueckas cnektpockonus (MK, YO, KP). ®uznueckue u TeopeTHYecKUe OCHOBBI METOJIOB.
[Ipumenenne B xumuu DOC: yCTaHOBIIEHHWE CTPOEHHUS MOJEKYJ, M3Y4YeHHE JIMHAMUKHU MOJIEKYI,
M3MEpEHHE KOHIEHTpauuu. [IpuMeHeHne CUMMETpUU NpU UHTEPHPETALMH SKCHEPUMEHTAIBHBIX
CIIEKTPOB.

CrekTpockonust  3JIEKTPOHHOTO mapamMarHutHoro pe3oHanca (OIIP). @wusuueckue wu
TeopeTudeckrue ocHOBbI MeTo/10B. [IpuMenenue B xumun DOC: ycTaHOBJIEHHE CTPOEHUS PAJIUKAJIOB,
M3y4YeHUE JUHAMUKH MOJIEKYJ U MEXaHU3MOB PAIUKAIbHBIX PEAKIIUN.

4. Oprannyeckue NPON3BOIHbIE HETIEPEXOIHBIX 3JIEMEHTOB.

Opranudeckrie MPOU3BOAHBIE MIEIOYHBIX MeTaoB (I rpymma).

JInTHITHOOpPraHWYECKUE COCIMHEHUs, WX CBOWCTBA, CTPOEHHUE, METOIbl TMOJIYyYECHHUS U
IIPUMEHEHHE B OPraHUYECKOM CHHTE3E.

Opranuyeckrie COeIMHEHUS HATPUS U KaJIusl.

Peakumst MerannmupoBaHus. ApoMaTHYeCKHEe aHUOH-PAJAMKANBl: 00pa3oBaHUE, CTPOCHHUE,
CBOMCTBA.

Oprannueckue Npou3BOAHbIE A1eMEeHTOB I rpynmsl.

Marnuiiopranu4eckie COelMHEHUs: MOoJydeHUe, CTpoeHue, cBoicTBa. Ponb pacTBOopuTens B
CHUHTE3€ MAarHHMOpPraHWYeCKNX COeAWHEeHM. PeakIMoHHas CMOCOOHOCTh MAarHWHOPraHUuYeCKUX
COEMHEHUH U UX MPUMEHEHHE B OPraHNYECKOM U METaJUIOOPTaHUYECKOM CHHTE3E.

Opranunueckue Npou3BoaHbIE 351eMeHTOB XII rpynmsl.

[vHk- ¥ KagMUMOpPraHWYECKUE COCAUHEHHMS: IIOJIy4YEeHHE, CTPOCHHE, CBOMCTBa. Peaknus
Pedopmarckoro.

Opranuyeckue COCOUHEHHUSI PTYTH: TMOJy4Y€HUEe, CTPOEHHE, CBOWCTBA. MepKypupoBaHue
apoMaTh4YecKux coeauHeHui. Peakuus HecmesHoBa.



Cummerpuszanus u JUCITPONIOPIIMOHUPOBAHNE PTYTbOPTAaHUYECKUX COEIMHEHMI.
PryThoprannueckue COEIUHEHUS B CHHTE3€ OPraHWYECKUX MPOU3BOAHBIX IPYIHMX METAJIOB U
OpraHUYEeCKOM CUHTE3E.

Opranuueckue npousBoaHble 31emMeHToB I11 rpymnmnsl.

bopoprannueckue coenuHeHus. OCHOBHBIE TUIIBI COEIWHEHMM, CHUHTE3, CBOMCTBA, PEAKLIWH.
I'mapoGopupoBaHie HEHACBHIIICHHBIX COCIMHEHHH, PErHOCEIeKTHBHOCTh peakiuu. llpumenenue
OOpOpPraHUYEeCKUX COCAMHEHUN B OPraHUYECKOM CHHTE3E.

KapOopanbl, MeraimokapOopaHbl, TMoJlyueHHE, CBOWCTBA. OCHOBHBIE THIIBI KapOOpPaHOB.
Hkocarnpuueckue kapOopaHbl, OCHOBHBIE PEAKIUU.

AnmroMuHUOpraHuyeckue coequHeHus. OCHOBHBIE THUIIBI COEJAMHEHWH, CHUHTE3, CBOMCTBA,
peakunn. Kartanuzaropel Lurnmepa-Harra. [lpumeHeHne amOMUHMHMOPraHUYECKUX COCIMHEHUN B
MIPOMBILIJIEHHOCTH U OPTaHUYECKOM CHUHTE3E.

Opranuueckue npousBoaHble 3nemMeHToB XIII rpynmns.

lannuii-, wHAMI- W TaTUHOPraHUYECKUE COCAUHEHUS: IMOJIY4YEHUE, CTPOEHHUE, CBOMCTBA.
[IpuMeHeHne TanuHOPraHNnYeCKUX COCIMHEHUM B OPraHUYECKOM CUHTE3E.

[TonydyeHue MOTYNPOBOJHUKOBBIX MATEPUATIOB METOJOM ra3o(a3HOTO pPa3loKEHUs TaJUIHii- U
WHIUMOPTraHUYECKUX COCAUHEHHUI.

CpaBHuTENbHAs PEAKIMOHHAsA CHOCOOHOCTh OPraHUYECKUX MPOU3BOAHBIX 3neMeHToB XIII
TPYIIIIBI.

Oprannueckue Npou3BOAHbIE 3IeMEHTOB X1V rpynsbl.

Kpemuuitopranndeckue COeIMHEHMS: TI0JIy4€HHE, CTPOCHHE, CBOKCTBA.

I'mapocunminpoBaHue HEHACBILIEHHBIX Mpou3BOAHBIX. [lommopranocuiiokcansl. CHUIMIOBBIE
a¢upsl. KpeMHHITOpraHU4ecKre COSTMHEHUS B OPTAaHMYECKOM CHHTE3€ U ITPOMBIIIIIICHHOCTH.

I'epmannii-, 010BO- M CBHHIICOPraHUYECKUE COeAuHEHUs. OCHOBHBIE THUIIBI COEIUHEHMIA,
IIOJIy4YeHUE, CTPOEHUE, CBOMCTBA M peakuumu. [IpencraBieHuEe O TUIIEPBAJICHTHBIX COEAVMHEHUSX.
[IpakTHueckoe UCIoIb30BaHUE OPraHUYECKUX MTPOU3BOAHBIX 1eMEeHTOB XIV rpynisbl.

Coenunenus smeMeHTOB XIV rpynmbl ¢ S-CBSI3bIO DJIEMEHT-2JIEMEHT: CHHTE3, CTPOCHHE,
CBONCTBA.

Coenunenns snemeHTOB XIV TIpynmbl ¢ KpaTHBIMH CBS3SIMH  DJIEMEHT-IJIEMEHT: CUHTE3,
cTpoeHue, cBoiicTa. [Ipo0iema qBOECBA3aHHOCTH B XUMHH D0C HEMEPEXOTHBIX JIEMEHTOB.

Opranudeckrie MpoU3BOIHBIE TEMEHTOB XV IPYIIIHI.

Opranuueckue MpousBoaHbIe (hochopa M MBIIIbSIKA, OCHOBHBIE THUIIBI COSAMHEHUN BBICIICH H
HHU3IIECH CTEIEHEH OKHUCIEHUS, METOJbl CHHTE3a, CTPOCHHUS, CBOWCTBA. [ €TepOLUKINYECKHE
coequHeHus ¢ocdopa. Peaknus Burrura. [IpumeHeHne oprudeckux MNPOU3BOAHBIX SJIEMEHTOB V
TPYIIbI B TPOMBIIIJIEHHOCTH, CEJIbCKOM XO35IMCTBE, MEAUIIUHE.

CypbMa U BUCMYTOPTaHUYECKUE COETMHEHUSI.

5. Oprannyeckue NpoU3BOIHbIE IEPEXOIHBIX METAIIIOB.

Knaccudukanus MeTanmoOopraHu4ecKuX COEIMHEHUN TepeXOJHBIX METauIoB M0 THUIY
JIMTaHA0B, KOOPAMHUPOBAHHBIX C METAJIJIOM.

KapOoHunbHbIE KOMIUIEKCHI IEPEXOTHBIX METAJIJIOB.

OcHoBHbIE THIBI KAPOOHMIIOB METANIOB. MeTobl CUHTE3a, CTpoeHue U peakuuu. KapOonunat
aHWOHBI, KApOOHUI TaJOTeHH b, KapOoHUITaapuasl. [Iprpona cBs3u MeTam-KapOOHHUI.

MertannkapOOHWIbHBIE KJIACTephl IMEPEXOAHBIX MeTauioB. (OCHOBHBIE THIIbI, IOJTY4YECHHUE.
CrepeoxuMHuuecKkass HEXKECTKOCTb: MHUTpalvs KapOOHWIBHBIX, THIPHUAHBIX, YIJIEBOAOPOIHBIX
JUTUHJOB U METaJUIMYECKOro ocToBa. [IpeBpalieHus yrieBoJOpOJIOB Ha KJAcTEPHBIX KapOOHMIIAX
METaJIOB.

[IpakTueckoe npuMeHeHne KapOOHIIIOB METAJLIOB.

IM'uapuiHbIE KOMIUIEKCHI MEPEXOAHBIX METAILIOB.

OCHOBHBIE TUIIBI BOJOPOJHBIX KOMIIIEKCOB IEPEXOIHBIX METAIIIOB. COeAMHEHUS C BOJLOPOIHBIM
aTOMOM: MOHO-, Ou- u monusaepable. COeTUHEHHS ¢ TEPMUHAIBHBIM M MOCTHKOBBIM aTOMaMH
BoJioposia. CoenMHEHUsI ¢ MOJIEKYJISIPHBIM BOJIOPOJIOM: CHHTE3, CTPOEHUE, CBOMCTBA. XapaKTep CBI3HU
METAJLT-BOJOPO/I, €€ MOJSIPHOCTh, BO3MOXXHOCTb JIuccolranvu. B3anmHuble mpeBpalieHns BOJOPOIHbBIX
KOMILUIEKCOB M OPraHWYECKUX COCIMHEHMU MEePEXOIHbIX METAUIOB. POIb BOTOPOIHBIX KOMILIEKCOB B
METAJUIOOPTaHUYECKOM CHHTE3€ U KaTAJIU3E.



Kapb6enoBble 1 kapOMHOBBIE KOMILJIEKCHI IEPEXOAHBIX METAJIIOB.

KapOeHOBbIE KOMIUIEKCHI TMEPEXOAHBIX METaUIOB. OIEKTPOHHOE CTpoeHue. KapOeHoBbie
komruiekchl @urmiepa. Kapoenosbie komrmuiekcol [Ipoka. Metoasl cuHTE3a KapOCHOBBIX KOMILIEKCOB
@umepa (o ®Pumepy, no Jlannepry). Peakunn kapoeHOBBIX KOMIUIEKCOB Duriepa (HykiIeopuibHOe
npucoenuaernne kK C), nenporonupoBanHue cBszeil C-H. Ponp kapOEHOBBIX KOMILUIEKCOB B
Karanuse(merare3uc oneduHoB). Vcronp30BaHNe B TOHKOM OpraHu4eckoM cuHTese. Peakmus [lerna.
Mertare3uc UMKINYECKUX ankeHOB. KapOMHOBbIE KOMIUIEKCHI MEPEXOTHBIX METAIOB. DIIEKTPOHHOE
crpoenue. Kapounossie komruiekcel @uiepa. Kapounossie komrekcs! Hpoka. CunTe3 KapOMHOBBIX
KOMIUIEKCOB JielicTBueM KUCIIOT JIptorca Ha kapOeHoBble koMIuiekchl Duiepa. Peakiny kapOUMHOBBIX
KOMIUIEKCOB C HYKJICO(PMIbHBIMU peareHTamMu. Pojib KapOMHOBBIX KOMILJIEKCOB B KaTajlu3e: METaTE3UC
U TIOJIMMEpHU3alMsl ATKUHOB.

KoMruiekcel nepexoaHbIX METalJIOB.

OOmiast XxapakKTepUCTUKA CTPOCHUSI U YCTOWYMBOCTH. Pa3nnyHble TUIIBI CBSA3EH METaJUI-TUTaH/.
CTpyKTYpHO-HEKECTKHUE COeTMHEHUSI. BHYTpeHHsIsl IMHAMUKA MOJIEKYIL.

Kommiekcrel MeTamioB ¢ onepuHaMu.

Tunsl KOMILIEKCOB € JIMHEHHBIMU M IUKIMYECKUMH MOHO- U mojuoiepuHamu. MeTomasl
IIOJIyYECHHUS, CTPOEHHE, CBOMCTBA. IIpupona CBSI3U oneduna c METaJIOB.
HuknoOyranuenxene3oTpukapOoHui. Poib 01eUHOBBIX KOMILIEKCOB B KaTallU3e.

ALETHIIEHOBbIE KOMILIEKCHI.

Tumnsl aneTHIEHOBBIX KOMIUIEKCOB. METONbI MONY4YeHHs, CTpPOeHHue, cBoiictBa. MOHO- U
OMMeTAJUTMYECKHE KOMILUIEKCHI. ALETHIICH-BUHUINICHOBAs TEPErpyNIMpPOBKa B KOOPAMHAIIMOHHON
chepe MeTauioB Kak METOJ| CHHTE3a BUHIJIMICHOBBIX KOMIUIEKCOB. AIIETUJICHOBBIE KOMIUIEKCHI B
KaTajause.

ANuIbHBIE KOMIUIEKCHI.

Turbl auTMIIBbHBIE KOMIUIEKCOB. METOIbl CUHTE3a, CTPOEHUE, peakiuu. Poib B KaTanuse.

[{uknoneHTaueHNIbHBIE KOMILJIEKCHI.

Tuner komruiekcoB. Ctpoenue. MetamioneHsl: GeppolieH, HUKeNeleH, kodanbToleH. CHHTES.
PeakiimoHnHast crnocoOHOCTh (3aMelleHHEe B JIMTaHAE, PeakiUH C pa3pbIBOM CBS3U METAJI-KOJIBLO,
penokc-peakiuu). MeTamoneHuIaNKuiIbHble KaTHOHBI. [{MKIIONEHTa ueHUIbHbIE TPOU3BOJIHBIE
TATaHa W UUpKOHMs. Tunbsl komiuiekcoB. CHHTE3, NPUMEHEHHWE B KaTajlu3e IPOLECCOB
MOJINMEPU3ALIH. HuknonenTagueHUIKapOOHUIbHbBIE KOMILJIEKCHI. Cunres. Xumus
LUKJIONEHTaMEeHUIMapraHeiTpukapOoHia (IMMaHTPEHaA).

[uknoneHTagueHMIKapOOHNUIIbHBIE KOMIUIEKCHI JKeJe3a, Ko0aabTa, MOIUOeHA.

ApPEHOBBIE KOMIIJIEKCHI.

Tunsl apeHOBBIX KOMIUIEKCOB. buc-apeHOBblE KOMIUIEKCHI XpoMa. MeToabl MONy4eHUs U
peakiuu. ApeHXpOMTpUKapOOHUIIbHBIE KOMIUIEKChl. MeTonbl monyueHust U peakuuu. [IpumeHnenue B
OpraHuyeckoMm cuHrese. KarnoHHble apeHOBbIE KOMIUIEKCHI XkKelle3a U MapraHia. CUHTE3 U peakiuu..

bu- u nonusaepHble COEINHEHNUS NIEPEXOIHBIX METAUIOB.

JluneiiHnple OW- M TONMSIIEPHBIE COEIUHEHHS TEPEXOIHBbIX METaNIOB: CHHTE3, CTPOEHUE,
cBoiictBa. [lpupona cBsizu Meramr-nurasi. CoeIUHEHUS C KpPaTHBIMU CBS3MH MeETaJllI-METaJlI.
Krnactepuble (kapkacHbl€) COEOMHEHMs IMEPEXOJHBIX MeTaJIoB. BaxkHeilline CTpyKTypHBIE THIIBI
KJIACTEPOB, UX MHUHUMAJIbHBIE U MAaKCHUMAaJIbHBIE DPa3MeEpbl. DIEKTPOHHOE cTpoeHue. CBONCTBa U
JTMHAMHKA MOJIEKYIL.

Karanutnueckne mnpoueccsl C Y4acTHEM METAUIOPIraHMUYECKUX COEAMHEHHH NEpEeXOIHBIX
METaJIJIOB.

Onuromepuzanusi  onepUHOB U aueTHIeHOB. HukeneBble KOMIUIEKCHI B KaTaju3e
onuroMepusanuu stuieHa. Lluknoonuromepusanus (CUCTeMBbI, cojepkamire Hukenb (0) u JuHelHas
onuromepusanus OyraaueHa (cucremsl, cofepxanue namuiaauii (0)). Lluknuyeckast Tpumepusanus u
TeTpaMepu3alus aleTHUIIEHOB (CHHTE3 POU3BOJHBIX O€H301a U IUKIOOKTATETPACHA).

[Tomumepu3zanus onepuHOB: Karanuzatopbl Llurnepa-HaTtrta, monusTuieH, MNOJUIPONUIICH.
Crepeocnenupuueckas moauMepusanus OyTaaueHa.

W3omepuzanusi ojdeQUHOB: MUTpalMs JBOMHON CBSI3M € y4yaCTHMEM METAUTAJKWIBHBIX U
MeTaJTATWIBHBIX HHTEpMeauaToB. Peakuus meraTesnca oaehuHOB.
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['oMorenHoe ruprpoBaHUe: KOMIUIEKCHI C MOJIEKYJIIPHBIM BOJIOPOAOM, MEXaHU3MbI aKTUBALIUU
BOJIOPOJIa, POJMEBBIC, KOOAJIbTOBBIE M pPYyTCHHEBbIE KaTanu3aTopbl. CeleKTHBHOE THIPUPOBAHHE.
AcuMMeTpUYEeCKOe THAPUPOBAHNE.

Karanutuueckue npeBpallieHUss MOHOYIJIEPOAHBIX MOJIEKYN; OKCO-CHHTE3: KOOalibTOBBIE U
ponuesble Katanuzatopbl. Cunre3 @uiepa-Tponma. Kondepcus Bonsnoro raza. Kapbonunuponanue
U TaApOKapOOHMINPOBAHHE.

Oxucnenne oneUHOB: HNOKCHAWPOBAHME, KaTaAIU3UPYeMOE NEPEXOJHBIMH METaJIaMu.
[Tonyuenue aneranpaeruja 1 BUHWIALETaTa U3 ITUIICHA.

AnmuipHoe ankwmpoBanue CH-, NH- u OH-opranmyeckux coeauHEeHUN B YCIOBHAX
METAJJIOKOMILJIEKCHOTO KaTanu3a. MOHO-, 1- U MOJIUJEHTATHBIBE JIUTaHAbl. XUPAJIbHbIE JTUTAH[bI U
ACUMMEPTUYECKUN CHHTE3.

Mertares3uc oi1epuHOB U alleTHIIeHOB. Peakius kpocc-coueTanus.

OcHOBHBIE TIPE/ICTaBICHUS ONOMETAITIOPTaHNYECKON XUMUU.

[TonstTe o MmeramiodepMeHTax: XJIOPOGUIUI, IUTOXPOMBI, (QeppeloKCUHBI, BUTaMUH B12;
CTpoeHue U Ononornueckue pyHkuuu. [IpuMeHenne MeTamioopraHuuecKuX COEJUHEHUHM B MEUIMHE.

Opranunueckue coenunenusi f- snementos. [lpencraBienus 06 opraHMYECKUX COEAMHEHUAX f-
3JIEMEHTOB. BaxkHelne cTpyKTypHbI€ TUIIbI, METObI CUHTE3a, IPUPOAA CBSI3U, IUHAMUKA MOJIEKYI.

IIpuMepbl KOHTPOJIBLHBIX BONIPOCOB /1JIsl IPOBE/eHUs co0ece10BaHUA

[lepeuncanre >1EMEHTHI OPTraHOT €HBI.

[TpuBenute 3 mpuMepa IEMEHTOOPTAaHUYECKUX COSTMHEHUH ¢ JOHOPHO-AKIIEITOPHOM CBS3BIO.

Pacnonoxwure cBsizu C-Li, C-Na, C-Mg B nopsiike yBeJM4eHHS CTSIICHH HOHHOCTH.

[epeunciute NPUYHHBI, BIUSIONUE HA PEAKIIMOHHYIO CITIOCOOHOCTH CBsizel C-DJeMeHT.

Hamnumvre cxemy B3auMOEHCTBUS TETpaxJIOpHUia 0JI0Ba ¢ (DEHUITUTHEM.

Kakum 00pa3oM MOXXHO YBEIMYHTh PEAKIIMOHHYIO CIIOCOOHOCTh JINTHHOPTaHMYECKHX

COCIMHEHU.

7. llpenckaxute pernoceaeKTUBHOCTh JIMTHMPOBAHUS MeTa-IuMeTokcuben3ona. Hanumure cxemy

peaKIuy.

Ykaxute chepy NpuMeHeHHs TUTHIANATKUIKynpaToB. [IpuBeaute npumep.

9. B uem Hambonee Ba)XHOE OTIMYHE PEAKIHOHHON crocoOHocTH coeamueHns Na'[Ph,Li],, ot
beHnTHS.

10. Hamummare cxemy peakiuu Briopia, BeIOpaB NMpoOW3BOJBbHBIE peareHThl. Ha3zoBuTe HCXOIHBIE
BEIIECTBA U MPOIAYKTHI.

11. [pemyioxuTe cXeMy pa3aoKeHUsI CIETYIOIIETO COCTUHECHHUS:

Cl

ook wndE

o

Na

HazoBurte BemecTsa.

12. Kakum oOpa3om moiyqaroT aMmu HaTpusi. Hanumure cxemy.

13. Tlouemy AUATHIOBBIN 3pHp U TeTparuIpodypaH Kak MPaBUIO HE UCHOIB3YIOT MPH MPOBEICHUH
HaTpUHOPraHNYECKOrO CUHTE3A.

14. B yem oTiMuMe peaklUUd MAarHUMOPraHWYECKHX COEIMHEHHH ¢ XJIOPHIOM MEIu U XJIOPUIOM
prytu. OOBSICHUTE, B UeM IPUUYUHBI ATHX OTIMYMid. [IpuBenuTe cxembl peakluil Ha MpuUMepe
IpeBpalleHni dTUIMaruuiiopomua.

15. IlpuBenute cxemy mnonydeHus TpudeHmwipochruHa ¢ UCIOIB30BAHHEM MarHUHOPraHUYEeCKOro
CHUHTE3A.

16. N3o0pasuTe cxemy MoyrydeHus: THOQEHOIIa C UCIOIh30BAHNEM MarHHHOPTaHWUIECKOTO CHHTE3a.

17. TlpuBenuTe cxemy B3aUMOCHCTBUS 3TUIMArHUAOPOMHUIA C XJTIOPUIOM MEIH.

18. HazoBuTe deThIpe TUIA PEaKIINii, XapaKTePHBIX TSI MATHUAOPTAaHUYECKUX COSAMHEHUH.
[IpuBenuTe MpUMEpBI.

19. Yro Takoe peaktuB lBaHOBa. YKaKuUTE AJIEKTPOHHBIE d(PPEKTHI, CYIIECTBYIONINE B MOJICKYJIS
Takoro coequHeHus. [IpuBeanTe KOHKPETHBIN IPUMEP U CXEMY CUHTE3A.
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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,

Uto oOpa3yercs mpu B3aUMOJCHCTBUU ATIOMHHHS CO CTHPOJIOM W BojopoaoMm. llpuBemute
CXEMY peaKIIHH.

[Tepeunciure kxpatko (0e3 cxem peakiuil) chepy TpPUMEHEHUS AITIOMUHUAOPTaHUYECKHUX
COEMHEHHI

OObsacHUTE, TOYEMY B KaueCcTBE BOCCTAHOBUTENEH HCIOJB3YIOT H30MPOINUI3aMEIICHHbIE
MIPOU3BOIHBIC ATFOMUHUSL.

OO6bsacHure ponb kartanuzaropoB Llurnepa-Harra B mporecce mosydyeHuUs: cTepeoperyisipHbIX
MIOJTUMEPOB.

N3obpasure obmyro dopmyny kapoopanoB. KakoBa kiaccudukanmsi kapOOpaHOBBIX CHCTEM B
COOTBETCTBUH C «Ie(eKTami NOIUIPAIbHON CTPYKTYPhl KApOOPaHOB.

3aBepInTe CXeMy Peakiui, HA30BUTE BEIIECTBA:

HCBiH;oCH + NaNH, — »

N3obpazute ¢dopmyny kio30-1,2-nukapbanonekadopana(l2). Kakue wu3oMepsl HMeEET 3TO
BemiecTBo. M300pas3ure cxeMy ero cuHTe3a U rajJJoreHupOBaHusl.

N3ob6paszure dopmyny Oopaszona. M3o00pazure cxemy €ro moiydeHHs, TaJIOTEeHUPOBAHUS IO
neiictBueM TpubOpomuaa Oopa, pas3jIoKEHHs MOJ JAEHCTBHEM BOJbl M B3aMMOJAEHCTBHS C
OEH30JI0M B IIPUCYTCTBUU KUCIIOT JIpfonca.

KakoBbl OCHOBHBIE OTIMYHUS aToMa YIJepoJa M aromMa KpeMHHs B YIJIEBOJOpPOJaxX M HX
KPEMHHICOIEPIKAIUX aHAJIOTaX.

N300pa3ute cxeMy peakluy JUTUHATIOMOTUAPUAA C YETHIPEXXJIOPUCTHIM KpeMHHeM. HazoBute
TIPOIYKTHI.

CpaBHMTE OCHOBHOCTb T€KCaMETWJIMCUIIa3aHa M JU-(TpeTOyTui)amuHa. OOOCHYHTE OTBET,
n300pasute (HOPMYIIbI BEIICCTB.

Hanumure cxeMy rujiponusa TpUITHIICHIIAHA.

[IpuBenure cxemy  meperpynmupoBku — ApOy3oBa Ha  HpUMEpe  B3aUMOJCHCTBHSA
TpuMeTniadochUTa U HOIATaHA.

B dem otnmune peakiimoHHOM criocoOHOCTH YPUPOB KapOOHOBBIX KUCIOT U cpeaHux ¢ocdaton?
[IpuBenure cxemy mnpeBpamieHuss Tpuankuigpochara B auankwidocdhar ¢ MOMOIIBIO
TPUMETHIIXJIOPCHUIIAHA.

[IpuBenute cxemy peakiuu Tojana-ATTepToHa Ha MpUMEpe B3auMMOAECHCTBUS AUATUIdOCPUTA,
METaHOJIa M TeTPaxJOpMeTaHa.

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

Pacronioxkure coeqwHeHHs B MOpsjike yBenndeHus kuciotHoctu:EtSeH, EtSH, EtTeH, EtOH.
Ha3zoBure BemecTna.

N306pa3ute CXEMBbI MOJIy4EHUs oM (3TUIICHANOKCH )ceNleHOpeHa u
NOJU(3THIICHANOKCH ) TeJTypodeHa. YKaxuTe chepy NpUMEHEHUs ITUX MTOJTUMEPOB.

N300pa3ute cXeMbl BO3MOXXHBIX pEaKIUH OSTaHCEJIeHOJNa C JSnuxJopruapuHoM. HazoBure
o0pasyromyecs BelecTBa. YKaXUTe MEXaHU3M BO3MOKHBIX PEaKIHii.

[TpuBenuTe cXeMBbl TpeX JIOOBIX PEAKIUi ¢ y4acTHEM JFOOBIX 110 BallleMy BBIOOPY KOHKPETHBIX
JTHOpraHuIUTeIUTypua0B. Ha30BUTE peareHThl U MPOAYKThI PeaKLni.

[lepeuncnure HambOoyiee BaKHBIE METOJIBI TOJYYCHHUS COCAMHEHHWH, COAepKaluX (parMeHT
F-C*P. OtBeT cOnpoBO/IMTE CXEMAMH COOTBETCTBYIONIMX PEAKIIHIA.

KauecTtBeHHO comocTtaBbTe Hanbosiee BaKHbIE GU3NYECKUE U XUMUYECKHE CBOMCTBA aJIKaHOB U
nepdropankanoB. OObsICHUTE, YeM OOYCIOBIEHbl OTIMYUS CBOWCTB  alu(paTHYECKHX
YIIIEBOJOPOAOB OT COOTBETCTBYIOIINX CBOWCTB MX (PTOPHPOBAHHBIX MPOU3BOIHBIX.
ComocTaBpTe  CIIOCOOHOCTH  aromMa  (gropa K  HYKICOQUIBHOMY  3aMELICHHIO IS
MOTUPTOPATKAHOB, TOTH(TOPOIEPHUHOB U MOIMPTOPAPOMATHIECCKUX COCTUHEHUH.

N300pa3ute BO3MOXKHBIE M30Mephl 1-(prop-2-xmopatunena u 1,2-muxinopstuiieHa. Kakoi u3
n30MepoB Ooisiee crabuieH misa 1-pTop-2-xymopITuiieHa, a Kakou misa 1,2-TUXJIOpITHICHA H
nouemy?

CormocTaBbTe Ha Ka4eCTBEHHOM YpPOBHE KHCIOTHOCTH TPHU(PTOPYKCYCHOW M TPHUXJIOPYKCYCHOM
KHUCJIOT, TpU(PTOPAaKpUIOBOH U  TPUXIOPAKPUIOBOM  KHUCIOT, meHTadropdeHona u
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nentaxioppenona. Mzobpasure (opmynbl BemecTB, MPOKOMMEHTUPYHTE BIIMSHHE aTOMOB
¢dbTopa u XJ0pa Ha KUCIOTHOCTh COSAMHECHU.

45. BepHO I TIPEATNOJIOKEHUE O TOM, YTO 0oJiee AJIEKTPOOTPHUIATENbHBIA (GTOP MODKEH JIydIle
CTa0MJIN3UPOBATh COOTBETCTBYIOIIUI TPUTaJIOTCHMETWIBHBIM aHMOH, 4YeM XJIOp H Opom.
Pacnonoxwure 6pomodopM, xiopodopm u TpUPTOPMETaH B MOPSAAKE YBETUUICHUS KUCIOTHOCTH.
OOBsICHUTE 3aBHCUMOCTH KUCIIOTHOCTH OT CTPYKTYphI. MI300pazute (hopMyIibl BEIIECTB.

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

OK3aMeHaIOHHBIN OUJIET COCTOUT U3 TPEX TCOPETHYECCKHUX BOIPOCOB, TEMATHUKa KOTOPBIX
MMpeaACTaBJICHA B IPOTpaMME KaHANUJATCKOI'0 K3aMCHaA.

OO0pa3ubl 6mJ1eTOB
XUMHUSA 3J1eMEeHTOOPraHMYEeCKUX COeIMHEHM I

buner 1

1. Knaccudukanusi 371€MEeHTOOPTaHHUYECKUX coeAMHEHU. OCHOBHBIC 3Talbl Pa3BUTUS XUMHH
3JIEMEHTOOPTaHMYECKUX cOoeuHEeHN. Ee BIusiHue Ha TEOPUI0 XUMUYECKOTO CTPOEHUS MOJIEKYIISIPHBIX
CHCTEM.

2. JlutuiiopraHu4ecKre COEIMHEHHUs, UX CBOWCTBA, CTPOCHHE, METOAbl TOMYYEHHUS U
MIPUMEHEHUE B OPraHUYeCKOM cuHTe3e. OpraHudecKkrue COSAMHEHUS HATPUsI U KaJIHsl.

3. BoamoxkHOCTH TIprMEHEHHUs1 crnekTpockonuu SMP B XUMHUM  3JI€MEHTOOPTaHUYECKHUX
COCIUHCHHI.

buner 2

1. KoHnenmuss apoMaTHYHOCTH B XHMHH DJEMEHTOOPTaHMYECKUX coeauHeHuid. [Ipumepbr
METAUTOPTAHUYECKUX APOMATHYECKHX CHCTEM.

2. MarnuiiopraHn4eckre COeAMHEHHsI: TIoNy4eHHe, CTpOeHHe, CBOMCTBAa. Ponb pacTBOpuTeNs B
CHUHTE3€ MArHUMOPTraHUYECKUX COEANHEHHUI.

3. Macc-cniektpometpusi. Du3udeckue U TeOpeTUdeckue OCHOBEI MeToAa. O0macTu MpUMEHEHHUS
B XUMUU AJIEMEHTOOPTAHUYECKUX COCTMHEHUM.

buner 3

1. Ilpuposia XUMHYECKHUX CBS3€H B DIIEMEHTOOPTaHUYECKHX CcOoeAMHEHUsX. KpaTHble CBS3U
AJIEMEHT-YTJICPO]T ¥ JIEMEHT-3JIEMEHT. MHOTOIIEHTPOBBIE CBSI3H.

2. lluHk- ¥ KaAMHHOpPraHUYeCKUe COSAMHEHHUS: TTOJIyYeHHe, CTPOCHHE, CBOICTBA.

3. MeTon peHTreHOCTPYKTYPHOTO aHann3a. Du3ndecKue W TEOPEeTHICCKHUE OCHOBHI METO[A.
OO6nacTi mpuMEHEHUs B XUMHUHU AJIEMEHTOOPTaHUYECKUX COeTMHEHUH.

buner 4

1. TeopeTuueckue OCHOBBI CTEPEOXHMHUU BJIEMEHTOOpPraHWYEeCKuX coeauHeHuil. [lonsTHe o
KOH(pOpMaLUsAX U KOHPUTYpaLusX.

2. OpraHnvecKkue COSMHEHUS PTYTH: TIOIy9eHUE, CTPOCHHE, CBOICTBA.

3. Ontuueckast ciektpockonus (MK, Y@, KP). ®dusnueckue U TeOpETUIECKHE OCHOBBI METO/IOB.
[IpuMmeHeHne B XMMHH 3JIEMEHTOOPTaHUYECKUX COEAMHEHUH.

buner 5

1. OcHOBHBIE THIIBI peareHTOB (ANIEKTPOMUIBI, HYKICO(PHIIbI, KapOEHOUIBl U 1p.) B XUMHUHU
AIIEMEHTOOPTaHUYECKUX COCTMHEHUH.

2. bopopranuueckue COeIMHEHHs: CTPOSHHE, CUHTE3, CBOMCTBA, PEAKIIUH.

3. CeKTpOoCKOIHsI 3JIEKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. du3ndeckue M TEOpeTHUECKHE
OCHOBBI METO/Ia ¥ IPUMEHEHHE B XUMUH 3JIEMEHTOOPTaHUYECKHX COSAUHEHUH.
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buier 6

1. Knaccudukaiusi OCHOBHBIX THIIOB PEAKIUI C y9aCTHEM METAJUIOOPTAHHYECKUX COCTUHEHUI.

2. KapGopansl, MeTamiokapOOpaHbl, MOJy4eHHE, CBOKWCTBA.

3. Bo3moxHOCTH mnpuMeHeHHs crekTpockonuu SMP B XumMuM  31€MEHTOOPTaHUYECKHUX
COETUHEHUH.

buier 7

1. Paznmuuus B ctpoeHuu u cBoiictBax DOC B Tra30BOM, XUAKOHM M TBepaou ¢aszax. Poib
MOJISIPHOCTU Cpeibl M crneun(puyeckol cosbBaTtanuu. VOHBI M WOHHBIE Tapbl, X pPEaKIHUOHHAS
CIOCOOHOCTD.

2. AmOMUHUHOPTraHUYECKUE COSMHEHUS: CHHTE3, CBOMCTBA, peakuun. Katanuzaropsl [{urnepa-
Harra. IlpumeHeHne alfOMUHUAOPraHUYECKUX COCIMHEHHMM B IPOMBILUIEHHOCTH M OpPraHU4EeCKOM
CUHTE3E.

3. Macc-criekrpomerpusi. DU3UUECKHE U TEOPETUIECKUE OCHOBBI MeToAa. O01acTu MpuMEHEHHS
B XMMHUHU 3JIEMEHTOOPTAaHUYECKUX COCTUHEHUN.

buner 8

1. Knaccudukanusi 371€MEeHTOOPTaHHUYECKUX coeAMHEHU. OCHOBHBIC 3Talbl Pa3BUTUS XUMHH
AJIIEMEHTOOPTaHUYEeCKUX COeIMHEHUHN. Ee BIusHuEe HA TEOPUIO XUMUYECKOTO CTPOCHHUS MOJICKYIISIPHBIX
CHCTEM.

2. lannumii-, UHOUI- ¥ TATUHOPraHUYECKUE COCAMHEHHUS: TOJy4YeHHe, CTPOCHHME, CBOWCTBA,
MIpUMEHEHUE.

3. MeTon peHTreHOCTPYKTYpHOro aHann3a. Pu3nyecKkue U TEOPETUYECKUE OCHOBBI METO[A.
OO6macTi MpUMEHEHUS B XUMHUH JJIEMEHTOOPTaHUYECKUX COCTMHEHUH.

buner 9

1. Konnenuusit apoMaTHYHOCTH B XHUMHHU 3JEMEHTOOPraHUYECKUX coenuHeHuil. [Ipumepsr
METAUTOPTAHUYECKUX APOMATHYECKHX CHCTEM.

2. KpemHuiioprannueckue COEIUHEHHS: TIONy4YeHHe, CTPOEHHE, CBOWCTBA, MpPUMEHEHHE.
[IpencraBneHue o TMNEPBATEHTHBIX COCUHECHUSIX.

3. Ontuueckas cnektpockonus (UK, Y@, KP). ®uznueckue U TeOpeTHUECKUe OCHOBBI METOIOB.
[IpuMmeHeHne B XMMUHU 3JIEMEHTOOPTaHUYECKUX COCTMHEHUM.

buner 10

1. Ilpupoa XUMHYECKHX CBS3€H B AJIEMEHTOOPTaHMYECKUX COeAMHEHUAX. KpaTHble CBs3H
AJIEMEHT-YTJICPO]T ¥ JIEMEHT-3JIEMEHT. MHOTOIIEHTPOBBIE CBSI3H.

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

3. CIeKTpOCKOMHsI AIEKTPOHHOTO TAapaMarHUTHOTO pe3oHaHca. DU3HUYECKHue M TEOPETUYCCKUE
OCHOBBI METO/1a U IPUMEHEHHUE B XUMUU DJIEMEHTOOPTaHUYECKUX COEIMHECHUN.

buner 11

1. TeopeTuueckue OCHOBBI CTEPEOXHMHUU BJIEMEHTOOpPraHWYEeCKuX coeauHeHuil. [lonsTHe o
KOH(pOpMaLUsAX U KOHPUTYpaLusX.

2. CoenuaeHns d3neMeHTOB XIV Tpynmel ¢ G -CBA3bIO  dJeMEHT-diieMeHT. CoeMHeHUs
anemMeHTOB XIV rpymnmsl ¢ KpaTHBIMU CBA3SMHU JIEMEHT-)JIEMEHT.

3. Bo3amoxHOCTH TpuUMeHeHHus crekrpockonnu SIMP B XuMHH  37€MEHTOOPTaHWYECKHX
COEIMHEHUM.

buner 12

1. OcHOBHBIE THIBI peareHToB (MEKTPOPUIIbI, HYKICO(UIbl, KapOEHOUIBl U Ap.) B XUMHH
AJIEMEHTOOPTaHNYECKUX COETNHEHUH.

2. Oprannyeckue npou3BoAHbIe (pochopa U MbILIbSIKA, OCHOBHBIE TUIIBI COETUHEHUN BBICILEH U
HU3IIEH CTEIEHEH OKUCIEHUs, METOJbl CHUHTE3a, CTPOCHHUE, CBOMCTBA. [IpMMeHEHHE OpraHM4ecKux
IIPOU3BOIHBIX 3JIEMEHTOB V TPYIIIBI B IPOMBIIUICHHOCTH, CEJIBCKOM XO3S5IICTBE, MEAULIVHE.
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3. Macc-cniektpomeTpusi. Du3ndecKue U TeOPETUUECKHE OCHOBBI MeTo1a. O0macTh mpuMEeHEHUS
B XUMHUHU IJICMCHTOOPTraHNUYCCKUX COGHHHGHHﬁ.

buner 13

1. Kiraccugukanusi OCHOBHBIX THUIIOB PEAKIM ¢ y4aCTHEM METaNIOOPTaHUYECKUX COCANHECHHN.

2. Meramnouensl: (eppoueH, HUKeneneH, kodampToleH. Cunres. PeakunonHas cnocoOHOCTS.
MeraoneHUIAKUIIbHBIE KaTHOHBL. [[UKIIONeHTaJUeHHIIbHBIC TPOU3BOJIHBIC THTAHA U LUPKOHHUSL
CI/IHTCS, MMPUMCHCHUC B KaTaJIM3C. I_II/IKJIOHGHTaI[I/IeHI/IJIKap6OHI/IJIBHBIC KOMIIJICKCHI.

3. Meroy peHTreHOCTPYKTYpHOro aHanu3a. PH3MYEeCKHe W TEOPETHYECKUE OCHOBBI METOJA.
OGuiacTi MPUMEHEHUS B XUMUH SJIEMEHTOOPTaHHYECKUX COCIMHCHUI.

buner 14

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

2. Karanutuueckue MPOLECChl C y4YacTHEM METaJUIOPTaHUYECKUX COEAMHEHUN MEepexXOoIHbIX
METaJUIOB.

3. Ontuueckas cnektpockonus (UK, Y@, KP). ®uznueckue u TeOpeTHUECKUE OCHOBBI METOIOB.
[IpuMmeHeHne B XMMUHU 3JIEMEHTOOPTaHUYECKUX COCIMHEHUM.

buer 15

1. Knaccuduxanusi 3J€MEHTOOpPraHMYeCKUX coeluHeHUH. OCHOBHBIE 3Talbl Pa3BUTUS XUMUU
3JIEMEHTOOPTaHUYECKUX COeIMHEHUH. Ee BIusHuEe Ha TEOPUI0O XUMUYECKOIO CTPOEHUS MOJIEKYJIIPHBIX
CHCTEM.

2. IlonsiTne o MetauiopepMeHTax: XJIOPO(WIUI, IMUTOXPOMBI, (EPPEIOKCHHBI, BUTaMUH Bia,
cTpoeHue U buonorndyeckue GpyHkuuu. [I[ppumeHenne MeTauIoOpraHMyecKiuX COeIMHEHNH B MEUIIMHE.

3. CrieKTpOoCKOIHUs JEKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. PU3UYECKHe W TEOPETHIECKHE
OCHOBBI METO/1a ¥ TIPUMEHEHUE B XHUMUU DJIEMEHTOOPTaHUYECKUX COCIUHEHUM.

6. YueOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecnedeHre JUCIUIIIMHBI

OcHoBHasi iMTEpaTypa

1. Peyros, O. A. Oprannyeckast xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. bytun
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 567 c.

2. Peyrtos, O. A. Oprannueckas xumus: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypn, K. II. Byrun
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 623 c.

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

4. Peytos, O. A. Opranunueckas xumus: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. II. Byrun
M.: bunowm. JlaGoparopus 3Hanuii, 2014. — 726 c.

5. Cwmut, B. A. OcHOBBI COBpEMEHHOTO OPTaHMYECKOTO CHHTe3a. YueOHoe nmocodue / B. A. Cmur,
A. 1. Juneman. — M.: bunom. Jlaboparopwus 3uanuii, 2014. — 750 c.

6. Dnpmen6Opoiix, K. Meramnoopranndeckas xumus / K. OnpmenOpoiix. — M.: bunowm.
JlabopaTopus 3Hanui, 2014. — 750 c.

JonmosiHuTEILHAS JIUTEPATYPA

1. Adanacwesn, b. H. ®usnueckas xumus / b. H. Adanacoes, 0. I1. Akynosa. — M.: Jlanb, 2012. —
464 c.

2. bapeimmok, B. II. Besmecymmii >kuBOTBOpHBIM KpemHwmii; mMoHorpadus / B.Il. Bapsimox,
M. I'. Boponkos. — Upkyrck: UpI'TY, 2014. — 276 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Boponkos, M. I'. I'eHe3uc 1 3BOJIIOLNS XUMUU OPTAaHUYECKUX COCIUHEHUN Te€pMaHUsl, OJI0BA U
ceunna / M. I'. Boponkos, K. A. A63aeBa, A. 10. ®enopun; UpUX um. A. E. ®aBopckoro CO
PAH. — HoBocubupck: Akanemuueckoe u3a-so «l'eo», 2012. — 214 c.

BoponkoB, M. I'. O xumum u >xu3nHu: 70 J5er wujaed, HCCICIOBAaHUNH U CBepIICHUH /
M. T'. Boponkos; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: AkamgeMuueckoe
n3a-so «l'eo», 2014. — 410 c.

Boponkos, M. I'. Cunanonsl. OT 3demepoB K MOHOMEpaM, OJUTOMEpaM U IOJuMepaMm /
M. I'. Boponkos, C. B. bacenko; UpUX um. A. E. ®@aBopckoro CO PAH. — HoBocubupck:
Axanemudeckoe n3n-so «I'eon, 2014. — 142 c.

l'oncanBec, K. Hanoctpyktypel B OmomemunuHe / K. Toncamsec, K. Xampbepmranr,
K. Jlopencun, JI. Haup — M.: bunowm. Jlaboparopust 3Hanui, 2013. — 520 c.

I'opmikos, B. U. OcHoBsl ¢usnveckoit xumuu / B. W. IN'opmkos, U. A. Ky3nenos. — M.: bunom.
Jlaboparopus 3uanuii, 2014. — 407 c.

Kayen, XK. buomeramnooprannyeckas xumus / XK. XKayen. - M.: bunom. JlabopaTopus 3HaHHH,
2015. — 496 c.

Wnuen, 3. OcHoBbl opranuyeckoil crepeoxumun / 3. Wnuen. — M.: bunom. JlaGopartopus
3Hanui, 2014, — 703 c.

Knenun, B. U. Boicokomonekymnspusie coenunenust / B. 1. Knenun, U. B. ®enycenko. — M.:
Jlanb, 2013. - 512 c.

Kosanenko, JI. B. buoxumudeckie 0CHOBbI XUMUU OMOJIOTUYECKU aKTUBHBIX BELIECTB: yueOHOE
nocob6ue / JI. B. KoBanenko. - M.: bunom. JIabopatopus 3nanuii, 2014 — 229 c.

Jlay, A. K. Hano- u Ouoxommnosutel / A. K. Jlay, ®. Xyceiin, X. Jlapau. — M.: bunom.
Jlaboparopus 3uanuii, 2015. — 392 c.

Hocoga, 3. B. ®topcoaepxamue a3unbl u 0en3azunsl / 3. B. Hocoa, I'. H. Jlumynosa, B. H.
Yapymun, O. H. Uynaxun. — ExatepunOypr: YpO PAH, 2011. —455 c.

Pookonkos, J[. WM. Hanomartepuansi: yue6Hoe mocobue / J[. M. Pwsokonkos, B. B. JléBuna,
3. JI. JI3wm3urypu. - M.: bunowm. Jlaboparopust 3Hanwmii, 2014. — 365 c.

CunbBepcreiin, P. Cnextpomerpuueckass HWIACHTU(UKALUS OpPraHUYECKHX COEIUHEHMHA /
P. Cunbepcreitn, @. Bedcrep, Jl. Kumit. — M.: bunowm. JIaGoparopus 3uanuii, 2014. — 557 c.
ConparenkoB, A. T. IlecTuruasl u peryisaTopbl pocTa: NMPUKIAJHAs OpraHWYecKas XUMus /
A. T. Connarenxos, H. M. Konsmuna, A. Jle Tyan. — M.: bunowm. Jlaboparopus 3nanuii, 2014. —
223 c.

Crapoctun, B. B. Marepuansl u MeToAbl HaHOTEXHOJIOTMH: Yy4yeOHoe mocobue /
B. B. Crapoctun. — M.: bunowm. JlaGopatopus 3Hanuii, 2014. — 431 c.

TpaBenb, B. @®. Opranuueckas xumus: ydeOHoe mnocobue st By3oB: B 3-ex 1. T. 1 /
B. ®@. TpaBens. — M.: bunom. JlabopaTtopus 3nanuii, 2014. — 368 c.

TpaBenb, B. @®. Opranuueckas xumus: ydeOHoe mnocobue i By3oB: B 3-ex 1. T. 2 /
B. ®@. Tpasens. — M.: bunom. JlabopaTtopus 3nanuii, 2014. — 517 c.

TpaBenb, B. @®. Opranuueckas xumus: ydeOHoe mocobue g By3oB: B 3-ex 1. T. 3 /
B. ®@. TpaBens. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 388 c.

XensBuHKENh, J[. Cucremarnueckas HOMEHKJIATypa OpPraHUYECKWX  COCAWHEHUUH  /
J1. XensBuHKeNb. — M.: bunom. JIaboparopus 3nanmii, 2014. — 232 c.

UYepnona, C. B. ®apmanieBTrueckas xumus: yueOHuk uig By3oB / C. B. Uepnosa; non pen. I'. B.
Pamenckoit. — M.: bunom. JIabopatopus 3nanui, 2015. — 472 c.

KOpogckas, M. A. Xumus apoMaTHUECKUX reTepolukinueckux coequnenuii / M. A. FOposckas.
— M.: bunowm. Jlabopatopus 3nanuii, 2015. — 208 c.

DJIEKTPOHHBIE PecypPChl
buomerannoopranudeckas xuMus [DIEKTpOHHBINH pecypc]: ydeOHOoe mocoOue / moa pen.
Kaysna K.; mep. caurn. B.IL. sguenko, K.B.3aiineBa. — DOnektpoH. naH. — Mocksa:

WznarensctBo  "JlaGopatopust 3mammii", 2015. — 505 c¢. — Pexumm pgoctyma:
https://e.lanbook.com/book/66354. — 3ar1. ¢ skpaHa.
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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 nocryna: https://e.lanbook.com/book/13344. — 3aru. ¢ skpana.

PomanoBckuii, Bb.B. OcHoBbl kaTaym3a [DneKTpoHHBIM pecypc]: ydeOHoe mocobue /
b.B. PomaHoBckmii. — DnekTpoH. naH. — MockBa: M3parensctBo "Jlabopatopust 3HaHuit",
2017. — 175 c. — Pexum pocryma: https://e.lanbook.com/book/94126. — 3ar. ¢ sxpana.
Xaitpymnun, P.A. Metoasl monyyeHuss OPraHMYEeCKUX U 3JIEMEHTOOPTraHUYECKUX COCIUHEHHM
[DnexTponHbIii pecypc]: yueOHOe mocobue / P.A. Xadipymnun, M.b. I'azuzos, JI.P. baraysga,
A.N. Ilepuna. — Onektpod. nan. — Kazans: KHUTY, 2016. — 324 c¢. — Pexum goctymna:
https://e.lanbook.com/book/102069. — 3aru. ¢ skpaHa.

Onpmenopoix, K. Metammoopranudeckas XuMmus [DIeKTpOHHBIN pecypc]: yueOHoe mocodue /
K. Dnpmenopoiix; mep. ¢ Hem. FO. ®@. Onpynenko, /JI. C. Ilepekanuna. — DNEKTPOH. JaH. —
MockBa: WMzmarensctBo "JlaGopartopust 3Hanuit", 2017. — 749 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/94112. — 3aru. ¢ skpaHa.

PexoMenayeMble HCTOYHUKH HAYYHO-TEXHHYECKON UH(popmannu
HayuHo-TexHu4eckue ;kypHaJjibl u3 0udauoreunoro ponga HpUX CO PAH:

BectHuk Poccuiickoii akageMum Hayk.

Bricokomonexynsapubie coequnennst. Cepust A: @u3nka noaumMepoB.
Bricokomonekynspusle coequHenus. Cepust b: @uznka nonumepos.
Jlokiiagpl akageMUH HayK.

Kypnan obmeit Xxumun.

XKypHan opraHn4eckoi XUMHH.

Kypras npukitagHoi XUMHUH.

XKypHan cTpyKTypHOI XMMHH.

N3Bectust Akanemun Hayk. Cepust XUMHYECKasL.

. Ycnexu XMMUU (3JI€KTPOHHBIN XKypHa).

. XUMUKO-(papMalleBTUYECKUH KypHaJ.

. XUMUs B MHTEpECax YCTOMYMBOTO Pa3BUTHS.
. XUMUS TeTepOLUKINYECKUX COeTMHEHUH.

. DIEKTPOXUMHUSL.

. Journal of Sulfur Chemistry.

. Mendeleev Communications.

DJIEKTPOHHO-0MO0/INOTEYHBbIE CHCTEMbI NPO(ecCHOHaAIbHBbIC 0a3bl JaHHBIX,
I/IH(l)OpMaIII/IOHHble CIIPAaBOYHBIEC U MOUCKOBbLIE CUCTEMbI:

Xumunyeckas pedepatuBHas ciyxk0a Amepukanckoro xumuueckoro obmectBa 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 Onosiornueckux myonukamuii PubMed
https://pubmed.ncbi.nlm.nih.gov/.

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

denepanbHbI HHCTUTYT IPOMBILIUICHHOH 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.
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10.

11.
12.
13.
14.

15.

16.

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

23.

Academic Reference — 06a3a JaHHBIX IOJIHOTEKCTOBBIX AHIJIOS3BIYHBIX PECYPCOB IO BCEM
aKaJIeMUYEeCKUM JUCIIUILTNHAM, onyOirkoBaHHBIX B Kurtae https://ar.cnki.net.

baza mutuposanus Elsevier B.V.: Scopus https://www.scopus.com.

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

baza gaHHBIX 3JE€KTPOHHO-O0MOIHOTEUHOM cucTeMbl «Jlanby» https://e.lanbook.com/.

Pecypcol ynanennoro nocryna u 6a3bl ganasix @PI'BYH IN'ocymapcTBenHOM myOauMuHONM HaydHO-
texandeckoi oudmmoreku CO PAH http://www.spsl.nsc.ru/.

DnexTpoHHO-0nbmmoreuHas cucrema LlenTpansHoit HayuHoit 6ubnmoreku MHI[ CO PAH (ma
6aze AUBC «Mpbucy) 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 Muno6puayku P® https://vak.minobrnauki.gov.ru/.

DnexTpoHHas HHPOpMaAIMOHHO-00pa3oBarenbHas cpenaa UpX CO PAH
http://eios-irich.com.ru/moodle/.

[Topran 11t aciipaHTOB U cOUCKaTeNel yueHol crenenu: http://www.acnupanTypa.pd/.

BecniatHble opunuanbHble OTKPbITHIE pecypebl UHTepHeT:

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

Pecypc o6benunsier 6onee 10000 HaydHBIX KypHAJIOB MO Pa3IWYHBIM OTPACISAM 3HAHUM (OKOJIO
2 MWUIMOHOB cTaTeit) u3l34 cTpan mupa.

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

B 6a3e pasmenieno 6onee 3000 KHUT MO Pa3IUYHBIM OTpAcisM 3HAHUH, MPEIOCTaBICHHbBIX 122
Hay4YHBIMH HU3/1aTEIbCTBAMM.

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

baza nannbix BkItodaeT Oosiee 300 perieH3UpyeMbIX KypHAJIOB MO0 OMOMETUIIMHE, METUIIMHE U
€CTECTBEHHBIM HaykaM. Bce cTatbu, pa3melieHHble B 0aze, HaXOAATCS. B CBOOOJHOM JJOCTYIIE.
OnekTpoHHBIN pecypce arXiv https://arxiv.org/

Kpynuelimmm GecruiaTHBIM apXUB 3JEKTPOHHBIX HAayUHBIX MyOJMKalMi MO pas3znenam (U3HKH,
MaTeMaTHKH, HH()OpPMATHKH, MEXaHUKU, ACTPOHOMUU M Ouojoruu. Vmeercss moapoOHBII
TEMaTUYECKHI KaTajJor ¥ BO3MOKHOCTb ITOMCKA CTaTel 10 MHOXKECTBY KPUTEPHUEB.

Komnekmus sxxypaanos MDPI AG http://www.mdpi.com/

MHoOroIMCIUIIIIUHAPHBIA UG POBOM  HM3JATEIBCKUNA pecype, SBIsIeTCs TIaThOpMon st
PEIEeH3UPYEMBIX HayUHBIX JKYPHAIOB OTKPHITOro noctyma, u3garomuxcsi MDPI AG (bazens,
HIBetinapus). U3natensctBo BhiyckaeT Oosee 120 pazHOOOpa3HBIX 3JIEKTPOHHBIX KYPHAJIOB,
HaXOJAIIUXCS B OTKPBITOM JOCTYTIE.

W3narenscTBO ¢ OTKpbITHIM goctyrnom InTech http://www.intechopen.com/

IlepBoe u kpymHeiliee B MUPE M3AaTEIbCTBO, IMYOJUKYIOIIEE KHUTH B OTKPBITOM JIOCTYIIE,
okoso 2500 HayuyHbIX u3gaHuil. OCHOBHas TeMaTWYecKas HalpaBIE€HHOCTh - (pU3MYECKHe U
TEXHUUYECKNE HAYKH, TEXHOJIOIMH, MEAUIIMHCKUE HAYKH, HAYKH O JKU3HHU.

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

ChemSpider — sto OecrutaTHast XuMuYeckas 0a3a TaHHBIX, MPETOCTABIISAIONIAsT OBICTPBIN JOCTYII
K Oonee yeM 28 MMJUIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOH uHpopmauuu. Pecypc
npuHaanexut KoposnesckoMy xumuyeckomy oOmiectBy BemmkxoOpuranuu (Royal Society of
Chemistry).

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

PLOS ONE — komnekuust ;KypHaJIOB, B KOTOPBIX ITyOJHUKYIOTCSI OTYETHI O HOBBIX MCCJICIOBAHMIX
B 00JIACTH €CTECTBEHHBIX HAYK U MEIUIMHBI. Bce KypHaibl pa3MelieHbl B CBOOOIHOM JOCTYIIE
(Open Access), Bce CTaThbi MPOXOAST CTPOroe HAyYHOE PEeLIeH3UPOBaHUE.
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7. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre HAYYHO-HCCJIeI0BATEeILCKOM padoThl

B cootBeTcTBUM C y4eOHBIM IIJIAHOM 3aHATHS 10 JUCHMIUIMHE « XUMMSI 3JIEMEHTOOPTraHUYECKUX
COCIMHEHUI» MPOBOIATCA B QopMe JEKIUH, MPAKTUYCCKUX 3aHSATUH U CaAMOCTOSTEIHLHON paboThI
oOy4arorierocs.

Jnst peanuzanuu 00pa3oBaTeNbHOTO mporecca B (GopMe JEKIHMA M MPAKTHUYECKUX 3aHITUN
UCHOJB3YIOTCS  CIEAYyIOIME IOMELICHUs: YHHMBEpcajbHas ydeOHas ayauTopHs, 0OOpyIdOBaHHas
AJIEKTPOHHBIMU CPEJCTBAMHU JEMOHCTpAIMK (KOMIIBIOTEP CO CpPEACTBAMHU 3BYKOBOCIIPOM3BEICHHUS,
MPOCKTOP, JKpaH) M y4yeOHOW MeOenblo; Maylbli JISKIIMOHHBIA 3ay (OuMOnMoTeka), OCHAaIIEHHBIN
KOMIIbIOTEpaMH C JIOCTYIIOM K 0a3aM JaHHBIX M BbIXOAOM B MHTepHeT, yueOHOH Mebenbio u
JIE€MOHCTPAIMOHHBIM 000pYI0BaHUEM.

Jns  ocBoeHUs IporpaMMbl OOy4YyeHMsT M Ul BBIIOJHEHUS [PAKTHMUECKUX M HAy4HO-
UCCIIEIOBATENIbCKUX  PadOT MO TeMEe JUCCePTAlMU  KaXJIOMYy AaCHHpaHTy IPEJOCTaBICHO
UHAMBUIyaJlbHOE  pabodyee  MecTo, OOOpYHOBaHHOE  IPUTOYHO-BBITSKHOM  BEHTHIIALMEH,
BOJIOTIPOBOZIOM, BOJIOOTBEJICHHEM, BO3JYXOBOJOM. ACIHUPAHTHI UMEIOT BO3MOXKHOCTH HCIOJB30BAThH
MaTepHalIbHO-TEXHUUECKUE CpeACcTBa Ja0OpaTOpHil, B KOTOPBIX BBINOJHSIOT AUCCEPTALMOHHbIE
paboThl (OprTeXHHUKA, PEaKTHBBI, PACXOJHbIC MaTepuaibl, JTabopaTopHas MOCyJa, M3MEPHUTEIHHOE
o0opynoBaHue).

[IporpammHoe obecnieueHme:

JIM1IeH3NOHHBIE TPOAYKTHI:

— Microsoft Office 2010 Russian Academic Open;
— Microsoft Office Professional 2010 Russian Academic Open;
— Z00m — cuctemMa BUICOKOH(EPEHLICBA3U ¢ BO3MOXKHOCTBIO OOMEHA COOOIEHUSMU U Tiepeadeit

KOHTEHTA B PEKUME pealbHOTO BPEMEHHU.

CBoboiHO pacrpoctpansemoe [10: 6paysep Google Chrome67, Mozilia Firefox 60.02, Opera53;
Pascal ABC 3.3; cuctema TEKCTOBOM, TOJOCOBOM M BUAEOCBs3H cBsi3u Skype7.41.0.101; nporpamma
JUIA CO3/aHMs DJIEKTPOHHBIX YyueOHbIX MpoaykToB Moodle 3.2.; mporpamma st mpocMoTpa
a5eKTpoHHBIX JokyMeHTOB Foxit PDF Reader 9.1.0.5096; apxusarop 7zip 17.01 beta.

[Ipubopuas 6a3a:

OCHOBY  MaTepUaJbHO-TEXHWYECKOH 0a3bl MHCTUTYTa COCTaBISIIOT  J1Ba  IU(PPOBBIX
mynbTusAepHbIX  Dypbe-ciektpomerpa AMP (DPX 400 u AVANCE 400), peHTreHOBCKHit
mudpakromerp  Bruker D8 ADVANCE, pentrenockuii gudpakromerp D2 PHASER,
uH(ppakpacusiii Dypre-cnexktpomerp Vertex 70 ¢ Paman mnpucrtaBkoii, unHppakpacHsiii Dypbe-
ciektpomerp Excalibar HE 3100 Varian, mukpoananmmuszatop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, 3ITP-cnextpomerp ELEXSYS E580, ycranoska
HaHOCEKYHJIHOIO HMMITyJIbcHOro (oTonmsa, xpomatomacc-criekrpomerp QP-5050A, xpomartomacc-
cuektpomerp Agilent 5975 ¢ xumunueckoil nonuzauued, TanaeMusli TOF/TOF wmacc-cnextpometp
Ultra Flex, snekrponnsiii Mukpockon TM 3000 Hitachi, cnekrpodayopumerp FLPS920 Edinburg
Instruments, Y ®/BUI-cnektpomerp LAMBDA 35 u qusnbkomeTp.

Jlnst mpoBeieHHsI KBAHTOBO-XUMHYECKUX PAacyeTOB MMEIOTCS KOMITBIOTEPHI B J1a0OpaTopusix u
BBIYMCIUTENbHBIN KiacTep 391'/1121°6/14T6.

JIMIleH3MOHHOE TNporpaMMHOe oOecneueHre, BCTPOEHHOE B COOTBETCTBYIOIIME MPUOOpHBIE
KOMIUICKCBI, SIBJISIFOIIIEECS] €0 HEOTheMJIEMOM 4YacThio, obOecneunBaroniell (HyHKIIMOHHUPOBAHUE
npubOpOB:

— Gaussian 09, [TakeT KBaHTOBO-XMMHYECKUX MIPOrpamMM, AJisl pacueTa FTeOMETPUU U SJIEKTPOHHBIX

XapaKTEPUCTHK MOJICKYIL.

— Apex 2, Apex 3, IIporpamMmsbl JUIS 00paboTKH JAHHBIX MOHOKPHUCTAJIBHOT'O

T(QpaKTOMETpa;

— CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucramnorpadguueckas 6a3a naHHbIX U

MaKeT MPorpaMM JIjIst pabOThI ¢ 0a30i JaHHBIX;

— TurboMol, ITakeT KBaHTOBO-XMMHUYECKHX MPOrpaMM, JUIS pacdyeTa reOMETPUU U IJIEKTPOHHBIX

XapaKTePUCTUK MOJICKYI;

— XWInNMR, Ilporpamma juist 3armucu 1 00pabOTKH JaHHBIX criekTpomerpa SIMP;
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TOPAS, EVA, IIporpammsbl aJ11 00paO0OTKH JaHHBIX IMTOPOIITKOBOTO TU(PAKTOMETPa;

PDF-2, baza nanHbBIX MOPOMIKOBBIX AU(PPAKTOTPAM HEOPTaHUYECKUX COCTUHCHHM;
ResolutionsPro Opus, ITaket nporpamm, mais 3anucu u o6padotku MK-crekTpos;

Lambda35, [Iporpamma st 3anucu 1 00paboTku Y D-CeKTpOB;

[Tporpamma Flexanalysis 3.3 mis 00paOOTKM MaccuBa JaHHBIX O OMOMOJMMEpaM, HEJETY4YHX
OMOMaKpOMOJIEKYJI, OJTUrOMepaM, CHHTETUYECKUM TMOJIUMEPaM, COJISIM U HEJIETYUHX BEIIECTB;
Xepr, XSophe, XeprView, Ilaket nmporpamwm yis 3anucu u 00padotku criekTpoB DIIP.

C OTKpBITOM JIMLIEH3UEH:

Dalton2016, makeT KBaHTOBO-XMMHYECKHUX MPOrpamMM, HCIIOJIb3YEMBIX Ul pacdera, U3y4eHUs
CBOWCTB BEIIECTB, MOJCIIUPOBAHUS PEAKIIHIA;

DIRAC, mporpaMma Juisi aTOMHBIX M MOJIEKYJISPHBIX MPSMBIX UTEPATUBHBIX PEISTUBUCTCKUX
BBIUMCIICHUM Ha BCEX AJIEKTPOHAX, BBIYMCICHUN MOJIEKYJISIPHBIX CBOWCTB C HCIOJIb30BaHUEM
PENATUBUCTCKUX KBAHTOBO-XUMHUYECKHX METOIOB;

ORCA software, makeT KBaHTOBO-XMMHUYECKHUX IPOTpamMM, HCIOIB3YEMBIX [UJIsl pacuera,
M3Y4YEHHUS CBOMCTB BEIIECTB, MOJICTUPOBAHUS PEAKIIHIA.
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