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Pabovas nporpamMmma cocTaBieHa B COOTBETCTBHH ¢ DenepanbHBIMU  TOCYIAPCTBEHHBIMU
TPeGOBAHUAMH K CTPYKTYpe IIPOrpamM TOATOTOBKH HAYYHBIX M Hay4HO-IIEIarOTH9eCKiX KaJapoB B
acIUpaHType (aABIOHKTYPE), YCIOBUSIM HX PEallU3allfi, CPOKAM OCBOEHHS STHX IPOrpaMM C Y4eTOM
pasnmuyuHbIX popM 0O6yueHHs, 06pa3oBaTeIbHBIX TEXHOMOTHI H 0COGEHHOCTEH OTIe/IBHBIX KaTeropui
aCTHUPAHTOB (a/[BIOHKTOB), yTBEPKACHHbIMA [Ipukasom MunoGprayku Poccnu ot 20.10.2021 Ne 951
u llonoxkeHneM o0 THOArOTOBKE HAyYHBIX M HAYIHO-TICJATOTHYECKHX KaJpoB B aclHHUpaHType
(amsionkType), yrBepkaennsmm [locranosaennem Ipasutensersa PO ot 30.11.2021 Ne 2122,
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PABOYASI [IPOTPAMMA PACCMOTPEHA U OJJOBPEHA Ha 3acenanun Y4eHOro coBeTa
HpHX CO PAH (Ilporoxon Ne & ot «04 » wres.p 2025 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 (Ilompazmen 2.1.2.2. paszmena 2.1.1. «JlucuumiuHbel 1O BEIOOPY»)
MpOrpaMMbl ACTIUPAHTYPHI 110 HAYYHOU cnieruanbHocTh 1.4.4. Opranuueckast XUMHsI.

VYyeOHasi AUCUUILINHA pEalu3yeTcsi Ha BTOPOM Toly 0OydeHusl.

3HaHUs, YMEHHS M HABBIKU, MPUOOPETCHHBIE aCTUPAHTAMH 10 Pe3yJibTaTaM U3yueHUs yueOHOU
JUCHUIUTUHBL «XHUMHS DJEMEHTOOPTAaHMYECKUX COCAMHEHMI», HCIONBb3YIOTCS HUMU Ui CJadu
KaHJAUJATCKOTO HK3aMeHAa W TpPHU HANMUCAHUU JTUCCEPTAIMOHHOW paldOThl HA COUCKAHHE YUEHOU
CTETeHH KaHIuJaTa HayK.

3. TpeboBaHus K pe3yJibTATAM OCBOCHHUS IMCUUILIMHBI:

ITo oxoHYaHUU U3y4YEeHUS AUCUUIUINHBI ACIUPAHTHI JOJKHBI OYAYT:
3name:
® METOJIbl MOITYYECHMsI, XUMUYECKHE CBOWCTBA U MIPAKTUYECKOE 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 COCTUHEHMIA;
(U3NKO-XMMHUYECKHE METOJIbl MCCIEOBAHUS CTPOCHUS 3JIEMEHTOOPTaHUYECKUX COCIMHEHUN U
3JIEMEHTOOPTaHNYECKUX PEAKIUM;
® COBPEMEHHYIO IEpPUOJUYECKYIO JIUTEpaTypy (KypHaJIbl) W DJIEKTPOHHbIE 0a3bl JAHHBIX B
00JacTi XUMHUHU 3JIEMEHTOOPTaHUYECKUX COEMHEHUN M METOJIOB MOMCKA CBOMCTB UM MOJyYEHUs
2JIEMEHTOOPTaHNYECKUX BEIIECTB;
® [IPUHLMIIBI TEOPETHMYECKHUX PacyeTOB CBOMCTB  AJIEMEHTOOPTaHWYECKUX  COEAMHEHUH,
TEPMOJUHAMHYECKUX U KHHETHUECKUX MapaMeTPOB AJIEMEHTOOPTaHUYECKUX PeaKIuii;
® pOJIb U MECTO XHMHH 3JIEMEHTOOPTaHMYECKUX COEIMHEHUH B cUCTeMe (yHIaMEHTAIbHBIX
XUMHUYECKHUX HayK U IPOU3BOJICTBE COBPEMEHHON MHHOBAIIMOHHOW MPOYKIIHH.
Ymems:
e BbIOMpPATh METO/Ibl U PEAr€HThl CUHTE3a JIEMEHTOOPTraHUYECKUX COCIUHEHUI];
® IIPOBOJUTH Pa3JIeIEHUE CMECEH IEMEHTOOPTaHNYECKUX BEIECTB U UACHTU(UKALUIO COCTaBa U
CTPOEHUS C MOMOIIBIO XUMUYECKUX U (PU3MKO-XMUMUYECKUX METOJIOB aHAIIN3A;



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

® [POBOJUTH MOJEIMPOBAHHE XUMHUYECKHUX PEAKIMI C HCIOJIb30BAaHUEM IOTYIMIUPUUYECKUX H
HEIMITUPUYECKUX KBAHTOBO-XUMUUYECKUX METO/OB.
Hmems onvim:

® [UIAHUPOBAHUS U MPOBEIACHUS CUHTE3a 3JIEMEHTOOPTAHUYECKUX COCTUHEHU;

¢ OYHCTKHU DJICMCHTOOPTaHUYCCKUX BCUICCTB U I/I,HGHTI/I(bI/IKaL[I/II/I HUX CTPOCHHA C UCIOJIb30BAHUCM
XUMHNYCCKUX U (1)I/ISI/IKO-XI/IMI/I'-I€CKI/IX METOJOB,

e MOJCIUPOBAHHS CBOWCTB BCINECTB M IApaMETPOB 3JCMCHTOOPTaHMYECKHX peakiud ¢
HCIIOJIb30BAHMEM KBAHTOBO-XUMHYECKUX METOJIOB;
® HaMMCaHUS HAYYHBIX OTYCTOB M CTATEH.
4, CTpyKTYypa U coep:KaHue Y4eOHOi 1 CHUTIHHBI
OO0111ast TPYI0eMKOCTb AUCIMIUIMHBI COCTABIISET 6 3aueTHBIX equHuIl (216 yacos).

CTpyKTypa AU CUUILIMHBI

Tabnuua 4.1. CtpykTypa y4eOHOM TUCIUTUIUHBI

Ne | HaumenoBanue O6beM yuebHOM paboThI, U dopma

JICITUTUTAHBI KOHTPOJISI
Bcero Bcero W3 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. BBenenue
3agaun U mOpeaMer Kypca. TeopeTmueckoe 3HAUYEHHME M MPAKTUYECKOE NPUMEHEHUE
AJIEMEHTOOPTaHNYECKUX coequHeHnid. Knaccudukaius 37eMeHTOOPTraHMYECKUX COSTUHEHUN .

2. JIuTuiioprannyeckue coeTuHEHUsI

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

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

4. Maruuiiopranu4ecKue coeJHHeHHs

Maruuiiopranudecke coeiMHeHus. Xapakrepuctuka. CpoiicTBa. Peakiuu BOCcCTaHOBIIEHUS C
Y4aCTHEM MarHMMOPraHUYECKUX COEAUHEHUH. MarHmilopraHM4eckue COEIMHEHMSI KaK OCHOBAHUS.
Marnuiiopranuueckue coequHeHns Kak Hykineoduiasl. HekoTopsle paaukanbable peakiun. CpaBHeHHE
(GU3NYECKUX U XMMUYECKUX CBOMCTB OPraHMYECKUX COSAMHEHUH JIUTUS, MAarHUsI U HATPHSL.



5. AIIOMUHHIOpraHnYecKue coeTMHEeHUs

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

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

7. KpeMHuiioprannueckue coenHeHus
Kpemuwuiiopranmueckue coenunenus. Kinaccudukarms. Xapakrepuctuka. Cunanbl. CHIMKOHBI
(mosmopranocusnokcansl). Opranocunaszanbl. CuiaaTpaHsl.

8. ®ocdopoprannyeckue coeTuHEeHHs

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

9. CejleHOprann4yeckune coeMHEHUsI

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

10. Ternypoprannyeckue coeHeHUs!

Temnmypoprannueckue COCIMHEHMUS. Temmyposnst. JlnopranunTesurypubl.
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. @rtopunel cypbmbl. Peakuusa Illumana. DnexTpoxumuueckoe ¢TopupoBaHue. Metoabl
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 TPYAOEMKOCTH

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  JJCMCHTOOPTAHMUYECKUX  COCTUHCHHIA
MpelyCMOTPEeHa caMocTosTeNbHas paboTa odydatomierocst B oobeme 162 4. CamoctosTenbHast pabota
IIPOBOAMTCS € LENbIO YIIIyOJE€HUS 3HaHUM 10 JUCLMIUIMHE U TOJKPEIUIAETCS y4eOHO-METOUYECKUM U
MH(OPMALIMOHHBIM O0ECIeUeHUEM, BKIIIOUAIOIUM YYeOHUKH, Yy4eOHO-METOAMYECKHe MOocoous,
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, BKITIOUAs MyOIHKaIliN
W3 Hay4YHBIX )KYPHAJIOB, IUTUPYEMBIX B 6a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

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

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

- IOJrOTOBKA K CJa4e dK3aMEeHa 110 Kypcy.

5. Opraﬂmaunﬂ TEKYLIECIr0 KOHTPOJA A ﬂpOMe)KyTO‘IHOﬁ aTTreCTallumn
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

HazoBurte BemecTsa.

12. Kakum oOpa3om moiy4aroT amua HaTpusi. Hanumure cxemy.

13. Tlouemy AuUATHIOBBIN 3GHp U TeTparupodypaH Kak MpaBUIIO HE UCHOIB3YIOT MPH MPOBEIECHUH
HaTpUHOPraHNYECKOTIO CHHTE3A.

14. B yem oTiMuMe peaklUUd MAarHUMOPraHWYECKHX COEIMHEHHH ¢ XJOPHIOM MeIu U XJIOPUIOM
prytu. OOBSICHUTE, B UeM IPUUYUHBI ATHX OTIAMYMid. [IpuBenuTe cxembl peakluil Ha MpuUMepe
IpeBpalleHni TUIMaruuiiopoMuaa.

15. IlpuBenute cxemy mnonydeHus TpudeHmwipochruHa ¢ UCIOIB30BAHUEM MarHHUHOPraHUYEeCKOro
CHUHTE3A.

16. N3o0pasuTe cxemy MorydeHus: THOQEHOIIa C UCIOTh30BAHNEM MarHHHOPTaHUIECKOTO CHHTE3a.

17. TlpuBenuTe cxemy B3aUMOZCHCTBUS 3TUIMArHUAOPOMHUIA C XJTIOPUIOM MEIH.

18. HazoBuTe 4yeTbIpe THIIA peakiuii, XapaKTePHBIX TSI MarHUHOPTaHUIECKUX COCTMHEHUH.
[IpuBennuTe npUMepBHl.

19. Uto Takoe peakTuB VBaHOBa. YKaXHTe 3JICKTPOHHBIE d(D(PEKTHI, CYIIECTBYIONINE B MOJICKYIIE
Takoro coequHeHus. [IpuBeanTe KOHKPETHBIN IPUMEP U CXEMY CUHTE3A.

20. Uto oOpa3yercss mpu B3aUMOJCHCTBUU ATIOMHHHS CO CTHUPOJIOM W BojopoaoM. l[lpuBenute
CXEMY pEaKIHH.
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21.

22.

23.

24.

25.

26.

217.

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:

HCBygH1;0CH + NaNH, —>

Nzobpasure Qopmyny kio30-1,2-nukapbanonaekadopana(12). Kakue u30Mepbl HMEET 3TO
BemiecTBo. M300pa3ure cxeMy ero cuHTe3a U rajJoreHupPOBaHUs.

N306pa3ute dopmyny Oopazona. M3o0pasute cxemy €ro MolxydeHUs, IaJOr€HUPOBAHUS IOJ]
neiictBueM TpuOpomuaa Oopa, pas3IOKEHHUs MMOJ JEHCTBHEM BOJBI M B3aMMOJCHCTBHS C
OEH30JI0M B IIPUCYTCTBUU KUCIOT JIbtonca.

KakoBbl OCHOBHBIE OTIMYHUS aroMa YIJepoJa M aromMa KpeMHHs B YIJIEBOJOPOJaX W MX
KpEMHUICOIepKaIlluX aHaJIorax.

N300pa3ute cxemMy peakiiuyl JUTHHATIOMOTHAPUIA C YETHIPEXXJIOPUCTHIM KpeMHrueM. HazoBure
IPOAYKTHI.

CpaBHUTE OCHOBHOCTh T€KCaMETWJAMCUIa3aHa U Ju-(TperOyTtmi)amuHa. OOOCHYHTE OTBET,
n300pasute HOpMyIibl BEIIECTB.

Hanummre cxemy ruipoinsa TpUITHIICHIIAHA.

[IpuBenure  cxemy  ImeperpynnupoBku  ApOy3oBa Ha  IpUMEpe  B3aUMOJCHCTBUS
TpuMeTwiIhochuTa U HOAITAHA.

B yem oTnmune peakMOHHOM cr1ocCOOHOCTH 3(UPOB KapOOHOBBIX KHCIOT U CpeHuX (pochaToB?
[IpuBenute cxemy mnpeBpamieHus Tpuankmwipochara B aumankmwidhochar ¢  TOMOIIBIO
TPUMETHIIXJIOPCUIIAHA.

[IpuBenute cxemy peakiuu Tojana-ATTepToHa Ha MpUMEpE B3aUMOAECHCTBUS AMATUIPOCPUTA,
METaHOJIa M TeTPaxJOpMeTaHa.

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

Pacrionioxkure coequHeHHs B MOpsaKe yBenmdeHUs kuciotHoctu:EtSeH, EtSH, EtTeH, EtOH.
Ha3zoBure BemecTna.

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

N300pa3ute cxembl BO3MOXHBIX pEaKIMM 3TaHceneHona ¢ snuxiuopruapuHoMm. Haszosure
o0pasyromyecs BelecTBa. Y KaXXKUTe MEXaHU3M BO3MOKHBIX PEaKIHii.

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

[lepeuncnure Hambosiee BaKHBIE METOMBI TONXYYCHHUS COCTUHEHWH, COAep)Kalmmx (parMeHT
F-C*P. OtBeT cOnpOBO/INTE CXEMaMH COOTBETCTBYIONIMX PEAKIIHIA.

KauecTtBeHHO comocTtaBbTe Hanbosiee BaKHbIE GU3NYECKUE U XUMUYECKHE CBOMCTBA aIKaHOB U
neppropankaHoB. OOBsICHUTE, 4YeM OOYCIOBJIEHbl OTJIMYUS CBOWCTB  alu(paTHYECKUX
YIII€BOJOPOAOB OT COOTBETCTBYIOIINX CBOWCTB MX (PTOPHPOBAHHBIX IMMPOU3BOIHBIX.
ComocTaBpTe  CIIOCOOHOCTH  aromMa  (gropa K  HYKICOQUIBHOMY  3aMELICHHIO IS
noynndropaakaHoB, MOIUPTOPOIEPUHOB U TOTUPTOPAPOMATHUECKUX COCTUHEHUI.

N300pa3ute BO3MOXKHBIE M30Mephl 1-(prop-2-xmopatunena u 1,2-guxinopatuiieHa. Kakoi u3
U30MepoB Oojiee cTabwieH s 1-(Top-2-XJIOpITHICHA, a Kakod st 1,2-IUXJIOpITHUIICHA U
nouemy?

CormocTaBbTe Ha Ka4eCTBEHHOM YpPOBHE KHCJIOTHOCTh TPU(PTOPYKCYCHOH M TPHUXJIOPYKCYCHOU
KHUCJIOT, TpU(PTOPAaKpUIOBOH U  TPUXIOPAKPUIOBOM  KHUCIOT, meHTadropdeHona u
nentaxioppenona. MzobOpaszure (opmyabl BEMIECTB, NMPOKOMMEHTUPYWTE BIIUSHHE 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
OcHoBHasi iuTepaTypa

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

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

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

4. Peytos, O. A. Opranunueckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypn, K. II. Bytun
M.: bunowm. JIaboparopus 3Hanuii, 2014. — 623 c.

5. Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. II. Bytun —
M.: bunom. JIaGoparopus 3nanuii, 2014. — 544 c.

6. Peyros, O. A. Opranmueckas xumust: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. Byrun
M.: bunowm. JIaGoparopus 3nanumii, 2014. — 726 c.

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

8. Cwmut, M. Opranndeckas xumusi Mapua. Peakiiuu, MexaHU3MBbI, CTpOCHHE: YTIIYOJCHHBIA Kype
JUIs. YHUBEPCUTETOB U XUMUYeCKUX By30B: B 4-x 1. T. 1 / M. Cmurt. — M.: JIaGopatopus 3HaHU,
2020. — 458 c.

9. Cwmur, M. Opranunueckas xumust Mapya. Peakiun, MexaHu3Mbl, CTpoeHHe: YTIIyOJIeHHBIH Kypc
JUTsl yHUBEPCUTETOB M XUMHYECKuX By30B: B 4-x 1. T. 2 / M. Cmurt. — M.: JlabopaTopusi 3HaHHIA,
2020. - 539 c.

10. Cmut, M. Oprannueckas xumus Mapya. Peakiiuu, MexaHu3Mbl, CTpOeHUE: YTIyOJIeHHBIN Kypc
JUIsSl yHUBEPCUTETOB U XUMUYeCKUX By30B: B 4-x 1. T. 3 / M. Cmur. — M.: JIaGopatopus 3HaHUii,
2020. - 550 c.
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20.

Cwmut, M. Oprannueckas xumusi Mapua. Peakiiumn, MexaHU3MBbI, CTpOeHHE: YTIIYOJICHHBIA KypC
JUIs. yHUBEPCUTETOB U XUMUYECKUX By30B: B 4-x 1. T. 4 / M. Cmurt. — M.: JIaGoparopus 3HaHU,
2020. - 511 c.

OnpmienOpoiix, K. Meramnoopranndeckas xwumust / K. DnpmenOpoiix. — M.: bunowm.
JlabopaTopus 3Hanui, 2014. — 750 c.

JlonoIHUTeIbHAS JTUTepaTypa

Anekcees, P. C. Peakiiun Hyki1€0(OHIBHOTO 3aMEIICHUs U JIMMUHUPOBaHUS: Y4ueOHOe mocodure
st cryneHtoB  Beicmierd  mkoael /  P. C. AmekceeB, C.C.Kapnos, B.HW. Tepenun,
JI. . JluBannosa, M. B. JIuBanmos. — M.: JlabopaTtopus 3nanuii, 2024. — 284 c.

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

bapemmiok, B. II. Be3gecymmuii XuBOTBOpHBIM KpemHuii; MoHorpadus / B.Il. bapermok,
M. I'. Boponkos. — Upkyrck: UpI'TY, 2014. — 276 c.

Boponkos, M. I'. I'eHe3uc u 3BOJIIOLHS XUMUU OPTAHUYECKUX COCIUHEHUM IE€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 >xu3Hu: 70 J5eT ujaed, HMCCICIOBAaHWH W CBEpIICHUH /
M. I'. Boponxkos; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: Akagemuueckoe
n3a-so «l'eo», 2014. — 410 c.

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

lamOypr, 1O.JI. Teopus U mpakTUKa OdJIeKTpoocaxkneHus wmetawwioB / JI. 3anrapw,
1O. . F'amOypr M.: JIaGoparopus 3uanuii, 2019. — 441 c.

l'oncansec, K. Hanoctpyktyper B OumomemunuHe / K. Toncamsec, K. Xannbeprmranr,
K. Jlopencun, JI. Haup — M.: bunowm. JIaboparopus 3nanuit, 2013. — 520 c.

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

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

Wnuen, 3. OcHoBbl opranuueckoil crepeoxumun / 3. Wnuen. — M.: bunom. JlaGopartopus
3HaHui, 2014. — 703 c.

Kysnemnos, H. T. OcHoBbl HaHOTexHOJOTHH: YueOHUK Juisi Beiciied mkoisbl / H. T. Ky3nemos,
B. A. XKabpes, B. M. Hootopues. — M.: JlabopaTtopus 3Hanuii, 2023. — 397 c.

Knenun, B. . Boicokomonekymnspubsie coenqunenus / B. 1. Knenun, 1. B. ®enycenko. — M.:
Jlanp, 2013. - 512 c.

Kosanenko, JI. B. buoxumuueckre 0CHOBBI XUMHH OMOJIOTHYECKH aKTHBHBIX BEIIECTB: Y4eOHOE
noco6ue / JI. B. KoBanenko. - M.: bunowm. Jlabopatopust 3nanuii, 2014 — 229 c.

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

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

Hocoga, 3. B. ®Topcoaepxkamnue a3uasl n 6en3zasunsl / O. B. Hocosa, I'. H. Jlunmynoga, B. H.
Yapymun, O. H. Yynaxun. — Ekarepun0Oypr: YpO PAH, 2011. —455 c.

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

Pookonkos, JI. U. Hanomarepuansl: yue6Hoe mocobue / JI. M. Pweoxonkxos, B. B. JléBuna,
3. JI. I3umurypu. - M.: bunom. Jlaboparopus 3Hanuit, 2014. — 365 c.

CunbBepcreiin, P. Cnexkrpomerpuueckas HWACHTU(UKAIUS OPTraHUYECKUX COCIMHEHHH /
P. CunbBepcreiin, ®@. Beocrep, [. Kumi. — M.: bunowm. JlabopaTtopust 3nanuii, 2023. — 557 c.
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28.
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ConnarenkoB, A. T. Ilectumuapl ¥ peryiasaTOpbl pocTa: MPUKIAJAHAS OpraHuyeckas XuMus /
A. T. Connarenkos, H. M. Konsinuna, A. Jle Tyan. — M.: bunowm. Jlabopatopust 3Hanuit, 2014. —
223 c.

Crapoctun, B. B. Marepuansl U MeToAbl HAHOTEXHOJOTMH: YydeOHOe mocobue /
B. B. Ctapoctun. — M.: bunom. JIaboparopus 3nanuii, 2014. — 431 c.

Tpasenn, B. ®@. Opranuueckass xumus: yuyeOHoe mocobuwe mnsi By3oB: B 3-ex 1. T. 1 /
B. ®. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 368 c.

TpaBenn, B. ®. Opranuueckass xumus: yueOHoe mocobue ansi By3oB: B 3-ex 1. T. 2 /
B. ®. TpaBens. — M.: bunom. Jlaboparopus 3nanuii, 2014. — 517 c.

Tpaens, B. ®@. Opranudeckas xumus: ydeOHoe mocobme mius By3oB: B 3-ex 1. T. 3 /
B. @©. TpaBens. — M.: bunom. Jlabopatopus 3nanuii, 2014. — 388 c.

XenbBuHkenb, JI. Cucremaruueckas HOMEHKIATypa OpraHMYeCKHMX  COEOUHEHHH /
. XensBuHKenb. — M.: burom. Jlabopatopus 3uanwuii, 2014. — 232 c.

Uepnoa, C. B. ®apmaneprrueckas xumus: yueOHuk ais By3os / C. B. UepHosa; nox pex. I'. B.
Pamenckoii. — M.: bunowm. Jlabopatopus 3nanuii, 2015. — 472 c.

KOpogckas, M. A. Xumus apoMaTHUECKUX reTepoluKiInueckux coequnenuit / M. A. FOpoBckas.
— M.: bunowm. Jlabopatopust 3uanuii, 2015. — 208 c.

DJIeKTPOHHBbIE pecypChl

buomeranmoopranuveckas xuMus [DJNEKTPOHHBIH pecypc]: ydeOHOe mmocoOue / Imoa pen.

Kaysna )K.; nep. caurn. B.IIL. sauenko, K.B.3aiiueBa. — OnektpoH. man. — Mocksa:
W3narensctBo  "Jlabopatopus 3Hanmi", 2015. — 505 c¢. — Pexum poctyna:
https://e.lanbook.com/book/66354. — 3ar. ¢ skpaHa.

Bbyxapos, C.B. Texnonorusi Tonkoro opranuueckoro cunreza. Y. lll. Dnementooprannyeckue

coeuHEeHMs [DIeKTpOHHBIN pecypc]: yuebHoe nmocobue / C.B. byxapos, 1.3. Unangunos, I'.1O.
KnumenToBa, I'.'H. HyrymanoBa. — Dnektpon. gan. — Kazaup: KHUTY, 2006. — 72 c. —
Pexxum mocryma: https://e.lanbook.com/book/13344. — 3arun. ¢ 3kpaHa.

PomanoBckuii, B.B. OcHoBbl kaTanmmza [DNeKTpOHHBIA pecypc|: ydeOHoe mocobue /
b.B. PomaHoBckuii. — DnekTpoH. naH. — MockBa: M3parensctBo "Jlabopatopust 3HaHuit",
2017. — 175 c. — Pexum nocryma: https://e.lanbook.com/book/94126. — 3ar. ¢ sxpana.
XanpymuH, P.A. Meronpl noiay4eHUs OPraHUYECKUX U AJIEMEHTOOPTaHUYECKUX COEAMHEHUN
[DnexTponHbIil pecypc]: yueOHoe mocodue / P.A. Xavpymmun, M.b. I'azuzos, JI.P. baraysga,
AN. Ilepuna. — OnextpoH. gad. — Kazane: KHUTYVY, 2016. — 324 c. — Pexxum poctyna:
https://e.lanbook.com/book/102069. — 3aru. ¢ skpaHa.

OnpenOpoiix, K. Metannoopranndeckas XuMusi [INeKTPOHHBIA pecypc]: yuyebHoe mocodue /
K. Dnpmen6poiix; nep. ¢ Hem. 0. ®@. Onpynenko, /. C. Ilepekanuna. — DIEKTpOH. JaH. —
Mocksa: WznatensctBo "JlaGopatopus 3nanuit", 2017. — 749 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/94112. — 3aru. ¢ skpaHa.

PexoMenayeMble MCTOYHUKH HAYYHO-TEXHHYECKO UH(opmanuu
Hay4yHo-TexHnueckue s;kypHajabl u3 0udaunoreynoro ¢ponga UpUX CO PAH:

BectHuk Poccuiickoil akageMuu Hayk.

Bricokomonexymnsapubie coequHennst. Cepust A: @usmnka noammepos.
Beicokomonekyisipabie coennHenus. Cepus b: dusuka noammepos.
Jlokyiagpl akajeMUH HayK.

Kypnan obuieit Xumuu.

XypHan opraHn4eckoil XMMHH.

KypHan npukiaaiHOi XUMUH.

XypHan cTpyKTYypHON XUMHH.

N3Bectust Akagemun HayK. Cepusi XUMHUYECKas.

VYcenexu XumMuu (3J1IEKTPOHHBIN JKypHa).
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XUMHKO-(hapMarieBTUIECKUN KypHAJL.
XuMHS B UHTEpECAX YCTOMUYHUBOIO Pa3BUTHS.
XUMUA TeTePOIUKINYECKUX COSTUHEHUH.
DIEKTPOXUMHUSL.

Journal of Sulfur Chemistry.

Mendeleev Communications.

JIEKTPOHHO-0MO0/IMOTEeYHbIe CHCTeMbI NPOo(decCHOHAIbHBbIE 0a3bl JaHHBIX,
HHGOPMaLlOHHbIE CIIPABOYHbIE M IOMCKOBbIE CHCTEMBI:

Xumuueckasi pedepaTuBHas ciy:k6a Amepukanckoro xumuueckoro obmectBa CAS SciFinder
https://sso.cas.org/

denepanbHbIil HHCTUTYT NPOMBIIIICHHOM coOcTBeHHOCTH hitp://www1.fips.ru.

denepanpHas ciryx0a 10 HHTEIUIEKTYallbHOM coOCcTBeHHOCTH http://www.rupto.ru.

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

Academic Reference — 06a3a JaHHBIX MOJHOTEKCTOBBIX AHIJIOS3BIYHBIX PECYPCOB IO BCEM
aKaJIeMMYCCKUM JTUCIUIUIMHAM, OyOnKoBaHHbIX B Kutae https://ar.cnki.net.

baza uutuposanuss PUHII https://wwwe.elibrary.ru/.

baza qaHHBIX 371eKTPOHHO-0MOIMOTeUHOM cucTeMbl «Jlanb» https://e.lanbook.com/.

Pecypcsl ynanennoro nocryna u 6assl ganHeix @I'BYH IN'ocynapcTBenHoil myOonn4Hoil HaydHO-
texHuueckoi oudmoreku CO PAH http://www.spsl.nsc.ru/.

DnexTpoHHO-0ubnuoreyHas cucrema Llentpanbnoil Hayunoit 6ubnuoreku MHI[ CO PAH (na
06aze AUBC «Mpoucy) http://csl.isc.irk.ru/.

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

Wiley: Komuekius sxypuanos Database Collection https://onlinelibrary.wiley.com/.
CnpaBouno-nipaBoBas cucrema "Koncynerantllnroc" https://consultant.ru/

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

OnexktpoHHas HH(popMaoHHo-o0pa3oBaTensHas cpena UpX CO PAH
http://eios-irich.com.ru/moodle/.

ITopTan nis acnupaHTOB U coMcKaTesel yueHou crenenu: http:// www.acnupantypa.pdy/.

becmiiaTHble opuuHanbHbIE OTKPbITHIE pecypcesl MHTEpHET:

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

Pecypc o6benunsier 6onee 10000 HayyHBIX KypHAJIOB MO Pa3IMYHBIM OTPACISAM 3HAHUM (OKOJIO
2 MUJUTHOHOB ctateit) u3134 cTtpan Mupa.

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

B 6a3e pazmenieno 6onee 3000 KHUT MO pa3IMYHBIM OTPACIISIM 3HAHWM, MPEIOCTaBICHHBIX 122
Hay4YHBIMH W3/1aTEIbCTBAMH.

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

baza ganubix BritouaeT 6osee 300 peneH3upyeMBbIX KYpPHAIOB MO0 OMOMEIUITMHE, MEIUITMHE U
€CTECTBEHHBIM HaykaM. Bce craThy, pa3MelieHHble B 6a3e, HaXOAATCs B CBOOOHOM JIOCTYIIE.
DrekTpoHHBIH pecypc arXiv https://arxiv.org/

KpynHeimum OecriaTHelii apXyUB JIEKTPOHHBIX HAayYHBIX MYONUKaIUil Mo pasjenam (U3HKH,
MaTeMaTHK{, WH(POPMATHKH, MEXaHUKH, acTpoHOMHH U Ouonoruu. Mmeercs mnoapoOHbIi
TEMATUYECKUN KaTaJor U BO3MOXHOCTb IIOUCKA CTATEM 110 MHOYKECTBY KPUTEPUEB.

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

MHOTrOAMCUMIUIMHAPHBIA  ITUPPOBON HM3AATENbCKUNA pecypc, sBIsSeTcd IUIarGopMoi s
peleH3UPYEMBIX HAy4YHBIX KYPHAIOB OTKPBITOrO jaoctymna, uinawmmxcs MDPI AG (bazens,
HIseitapust). M3narenscTBo BbimyckaeT 6osiee 120 pa3sHOOOpa3HBIX AJIEKTPOHHBIX KYPHAIOB,
HaXOJSIIUXCS B OTKPBITOM JOCTYIIE.

W3narenscTBO ¢ oTKpBITEIM goctynom InTech http://www.intechopen.com/
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[lepBoe u kpymHeillee B MHpEe H3AATEILCTBO, MYONMKYIONIEe KHUTH B OTKPHITOM JIOCTYIIE,
okoio 2500 HayuHbIX u3gaHuid. OCHOBHAas TeMaTHUYECKas HANpPaBICHHOCTb - (PU3UYECKUE U
TEXHUYECKHE HAyKH, TEXHOJOTUH, METUIIUHCKIE HAYKU, HAYKH O )KU3HHU.

7. basa nannbix xumudeckux coequHenuit ChemSpider http://www.chemspider.com/
ChemSpider — sto OecrutatHas XuMudeckast 0a3a TaHHBIX, MPEIOCTABIAIONIAs OBICTPBIA AOCTYIT
K Ooiee ueM 28 MWUIMOHaM CTPYKTYpP, CBOWCTB M COOTBETCTBEHHOH wuH(popmammu. Pecypc
npuHaiexkuT KoposeBckomy xumudeckomy ooOmiectBy BemukoOpuranuu (Royal Society of
Chemistry).

8. Komnekmus sxypuanos PLOS ONE http://journals.plos.org/plosone/
PLOS ONE — konnekuust >kypHaJIOB, B KOTOPBIX ITYOJIUKYFOTCSI OTYETHI O HOBBIX MCCIIEIOBAHUSIX
B 00J1aCTH €CTECTBEHHBIX HayK W MEIUIIMHBI. Bce )KypHabl pa3MeNIeHbl B CBOOOIHOM JOCTYIIe
(Open Access), Bce CTaThb MPOXOAAT CTPOroe HAyYHOE PELeH3UPOBAHUE.

7. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHrne HAYYHO-HCCJIeI0BATEeILCKOM PadoThl

B cooTBeTcTBUM ¢ yUeOHBIM MJIAHOM 3aHATHUSA MO TUCHUILUINHE «XHUMHUS dJIEMEHTOOPTraHNYEeCKUX
COCITMHEHUI» TPOBOIATCA B (QOpMe JEKIUW, MPAKTUICCKUX 3aHATUH M CAMOCTOSITEILHOW pPabOTHI
oOyuaroierocs.

Jis peanm3anuu 00pa30oBaTENBLHOTO Ipolecca B (GopMe JICKIUH W MPAKTUYCCKUX 3aHATHH
UCIOJNIB3YIOTCSL CIEAYIONIME TOMEIICHHs: Maiblid JEeKIWOHHBIA 3an (OubiuoTeka), OCHAIlEHHBIH
KOMIIBIOTEpaMH C JOCTyHOM K 0a3aM JaHHBIX U BbIX0J0M B MHTepHer, yueOHON MeOenbio u
JEMOHCTPALIMOHHBIM ~ 00OpyIOBaHMEM (KOMIBIOTEP CO CpPEICTBAMHU  3BYKOBOCIIPOU3BEACHUS,
IIPOEKTOP, IKPaH).

Jlis  ocBoeHuss mporpamMmbl OOy4YeHUS M Ui BBINOJTHEHHUS MPAKTHUECKHMX M HAy4dHO-
UCCIIEIOBATENILCKUX  PadOT MO TeMe JUCCePTAllMM  KaXIOMYy AaCHHpaHTy IPEJOCTaBICHO
WHIUBUAYyaIbHOE  paboyee  MecTo, OOOpYAOBaHHOE  MPHUTOYHO-BHITSDKHOM — BEHTUIISIUEH,
BOJIOIIPOBOJIOM, BOJIOOTBE/IEHUEM, BO3AYXOBOJAOM. ACHUPAHTHI UMEIOT BO3MOXKHOCTb HCIIOJIb30BATh
MaTepHaIbHO-TEXHUUECKUE CpeACcTBa Ja0OpaTOpHil, B KOTOPBIX BBIOJHSIOT AMCCEPTALIMOHHBIE
paboThl (OprTeXHHKa, PEaKkTUBbI, PAaCXOJHBIE MaTepHalibl, JlabopaTopHas MOCyAa, U3MEPUTEIbHOE
o0opynoBaHue).

[IporpaMMHoe obecrieyeHue:

JIM1IeH3NOHHBIE TPOAYKTHI:

— Microsoft Office 2010 Russian Academic Open;

— Microsoft Office Professional 2010 Russian Academic Open;

— Sunekc TenemocT — cucremMa BUICOKOH(EPEHIICBA3U C BO3MOKHOCTBIO 0OMEHa COOOIIEHUSIMU U
nepeaayeii KOHTEHTa B peXXUMe pPealbHOTO BPEMEHH.

CBobosHo pacnpoctpansiemoe [10: 6paysep SAumexc, Mozilia Firefox 60.02, Opera53; Pascal
ABC 3.3; cucrema TeKCTOBOM, rojocoBoil W BHAeocBsizu cB3u Skype7.41.0.101; mporpamma miis
CO3/IaHHU AJIEKTPOHHBIX Y4eOHBIX MpoaykToB Moodle 3.2.; mporpamMma asis mpocMoTpa 3IEKTPOHHBIX
nokymenToB Foxit PDF Reader 9.1.0.5096; apxuarop 7zip 17.01 beta.

[Ipubopuas 6a3a:

OCHOBY  MaTepUaIbHO-TEXHUYECKOH 0a3bl HMHCTUTYTa  COCTaBISIOT  J1Ba  IU(PPOBBIX
MynbTusACpHBIX  Dypbe-ciektpomerpa AMP (DPX 400 u AVANCE 400), peHTreHOBCKHit
midpakromerp  Bruker D8 ADVANCE, pentrenoBckuii audpakromerp D2 PHASER,
un(ppakpacusiii dDypbe-cnexktpomerp Vertex 70 c¢ Paman mnpucrtaBkoii, uHppakpacHsiii Dypbe-
ciektpomerp Excalibar HE 3100 Varian, mukpoanammsarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, 3IIP-cnexkrpomerp ELEXSYS ES580, ycranoBka
HAHOCEKYHJIHOTO HMMITyJIbcHOro (hoTonmsa, Xxpomatomacc-criektpomerp QP-5050A, xpomaTtomacc-
cnektpomerp Agilent 5975 ¢ xumunyeckoit nonuzauuedt, TanaeMusli TOF/TOF wmacc-cnektpometp
Ultra Flex, snextponnsii mukpockon TM 3000 Hitachi, cnekrpodnyopumerp FLPS920 Edinburg
Instruments, Y ®/BU/I-cnekrpometrp LAMBDA 35 u qusnbekomeTp.

Jlnst mpoBeieHHUsI KBAHTOBO-XUMHYECKUX PAcyeTOB MMEIOTCS KOMITBIOTEPHI B J1a0OpaTopusix U
BBIYMCIUTENbHBIN KiacTep 391'/1121°6/14T6.
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JIMIIEH3MOHHOE TIPOTrpaMMHOE 00eCIeYeHHEe, BCTPOCHHOE B COOTBETCTBYIONIME IPUOOPHBIC

KOMIUICKCBI, SIBIISIOIIEECS €ro HEOThEMJIEMON 4YacThlo, obOecreuuBaronieil (yHKIIMOHUPOBAHUE
MPUOOPOB:

Gaussian 09, ITakeT KBaHTOBO-XMMHUYECKHX MPOrpaMM, [UIS pacueTa TeOMETPHU U 3JIEKTPOHHBIX
XapaKTEPUCTHK MOJICKYIL.

Apex 2, Apex 3, [Tporpammebl JUTS 00paboTKu JAHHBIX MOHOKPHCTAIIBHOTO
nudpakToMeTpa;

CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucramnorpaduueckas 6a3a naHHbIX U
MakeT mporpaMm Jjist paboThl ¢ 0a30¥ TaHHBIX;

TurboMol, ITakeT KBaHTOBO-XUMHUYECKUX MPOTPaMM, JJIsl pacyera reOMETPHUU U JICKTPOHHBIX
XapaKTEPUCTHK MOJICKYIT;

XWIinNMR, IIporpamma st 3anmucu 1 00pabOTKH JaHHBIX criekTpomerpa SIMP;

TOPAS, EVA, I[IporpamMmsl 117151 00paOOTKH TaHHBIX TTOPOIIKOBOTO AU(paKkTomMeTpa;

PDF-2, ba3za naHHBIX TOPOIIKOBBIX AU(PAKTOrpaM HEOPTaHUIECKUX COCITMHCHUN;
ResolutionsPro Opus, ITaker nporpamwm, st 3anucu u 06pabotku UK-crektpos;

Lambda35, [Iporpamma s 3anucu 1 00paboTku Y D-CeKTpoB;

[Iporpamma Flexanalysis 3.3 nns 06paboTku MaccuBa JAaHHBIX MO OMOMOJIMMEpaM, HEIETYYHX
OMOMaKpOMOJIEKYJI, OJTMTOMEPaM, CHHTETUYECKUM TOJIMMEPaM, COJISIM U HEJICTYYUX BEIICCTB;
Xepr, XSophe, XeprView, Ilaket nmporpamm yist 3anucu u 00padoTku criekTpoB DIIP.

C OTKpBITOM JMIIEH3UEH:

Dalton2016, makeT KBaHTOBO-XMMHYECKHUX MPOrPaMM, HCIIOJIB3YEMbIX Ul pacyera, U3y4CeHUs
CBOWCTB BEIECTB, MOJCIIUPOBAHUS PEAKIIHIA;

DIRAC, mporpaMma Juisi aTOMHBIX M MOJIEKYJISPHBIX MPSMBIX UTEPATUBHBIX PEISITUBHCTCKUX
BBIUUCIICHUI Ha BCEX AJIEKTPOHAX, BBIYMCICHUH MOJCKYJSIPHBIX CBOWCTB C HCIOJIb30BAHUEM
PEISATUBUCTCKUX KBAHTOBO-XUMHUYECKHX METOIOB;

ORCA software, makeT KBaHTOBO-XMMHUYECKHX IPOTpaMM, HCIHOIB3YEMBIX [UJIsI pacuera,
M3Y4YECHUS CBOMCTB BEIIECTB, MOJICTHPOBAHUS PEAKIIHIA.
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Caenennst 00 yTBep:kIeHuH pado4eil mporpaMMsbl y4eOHOH THCHUTIINHBI

HA OYepeqHO y4eOHbIi roJ U perucTpanus H3MeHeHHuil

YueOHbIi roa

Pemenne YueHnoro coseta
(Ve npomoxkona, dama
3acedanus)

IMoamnuce

OTBECTCTBCHHOI'O
(©.1.0., noonucw)

Howmep usmenenus
(unu 6e3 uzmenenutr)

Coaepxanue H3MEHEHHMH (6HOCUmMCA Om PYKU):
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