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Pabouas mporpamma cocraBleHa B COOTBETCTBUM ¢ DelepanbHbBIM TIOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIEr0 00pa3oBaHMs MO HampasieHuio noaroroBku 04.06.01
Xumudeckue Hayku (YpOBEHBb MOJTOTOBKH KaApoB BhICIICH KBanudukamuu) (yrBepkaeH [Ipukazom
MunucrepcTBa oopazoanus U Hayku PD ot 30.07.2014 Ne 869)

PABOYAA TIPOTPAMMA PACCMOTPEHA M OJOBPEHA na 3acemanum Y4eHOro coBeTa
NpUX CO PAH npotokon Ne 7 ot 30 mas 2018 r.

ViV Y7/ v / !
HavanpHuk oTaena acnupaHTypel K.X.H. % //M H.H. Tpodumona

1. Heau u 3a1a4u y4yeOHOH TUCHHUILIMHBI

PaccmarpuBaeMasi JAMCHMIUIMHA OTHOCHUTCS K DJICKTUBHBIM JHMCHUIUIMHAM TPH TOATOTOBKE
aCTIMPaHTOB, 00YJAIOIIUXCS IO TPOGUITI0 BRICOKOMOIEKYIISIpHBIE COSTUHEHUS.

Leabo wu3yveHHss AUCHHUIVIMHBI SBJISETCs TNpuoOpeTeHre (GyHIAMEHTAIBHBIX 3HAHUN W
MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX [UIsi TPO(ECCHOHANBHOW HAYYHO-UCCIIE0BATEIBCKOMH,
WHHOBAIlMOHHOW H 00pa30BaTEeIbHON JEATCIBHOCTH B OOJACTH XUMHH 3JIEMEHTOOPTaHUYECKUX
COCMHEHMH; (opMUpOBaHUE 0000IIAIONICH TEOPeTHUECKON 0a3bl Ui M3ydeHHs (yHIaMEHTAIbHBIX
OCHOB XUMHH DJIEMECHTOOPTaHMYECKUX COCTMHEHUI ¥ BOBMOKHOCTH MX MCIIOJIb30BaHHS HA MPAKTHKE.

3apaum:

e (opmupoBaHHe y 00yJaroImuxcst COBPEMEHHBIX npeCTaBICHUN 0 XUMHHA
AJIEMEHTOOPTaHUYECKUX COCIUHCHUMN, €€ POJIM M 3HAYMMOCTH B COIIOCTABICHHUH C JPYTHMHU
XUMHWYCCKUMH HAYKaMU,

® OCBOCHHME HABBIKOB TEOPETUYECKOI'O aHAJKM3a PE3yJIbTATOB IKCIEPUMECHTAIBHBIX UCCIICIOBAHHIA
B 00JIACTH XUMHU;

® OCBOCHHE METOJIOB TUIAHUPOBAHUS IKCIICPUMEHTA U 00paOOTKH COOCTBEHHBIX MCCIICIOBAHUI;

e 00y4YCHHE YMEHUIO CHCTEMATH3UPOBATh U 0000IIATh Pe3yabTaThl COOCTBEHHBIX HCCIICIOBAHUN B
COIOCTABJICHUU C U3BECTHBIMU JINTEPATYPHBIMH JJAHHBIMH;

e 00ydycHHE YMEHUIO O0(OPMIISITH PE3yJbTaThl COOCTBEHHBIX HCCIIEIOBAHUN B BUAC ITyOJIMKAIIHA,
OTYETOB, JJOKJIAJIOB.

2. MecTo aucuumninnbl B crpykrype OOIIL

2.1. Vuebnas mucummumba b1.B.JIB.2.1 «Xumust >1€MEHTOOPraHHMYECKHX COCTMHEHUI
BXOJIUT B BapUaTUBHYIO YaCTh MEXAUCHUIUIMHAPHOTO MpodeccuonanbHoro moaymns OOIL.

2.2. JlanHasi mporpaMma CTPOUTCS HAa IPEEMCTBEHHOCTH IPOTPAaMM B CHCTEME BBICIIETO
oOpazoBaHus M mnpeaHazHadeHa Juig acnupantoB MpUX CO PAH, npomenmmx oOy4deHue 1o
IporpaMMe MOJArOTOBKM MarucTpOB WM CIELUUAINCTOB, MPOCTYIIABIIMX COOTBETCTBYIOLIUE KYPChI U
uMesl TI0 HUM TOJI0KHTENbHbIe OlleHKH. OHa OCHOBBIBAETCS Ha MOJIOXKEHUAX, OTPAKEHHBIX B YU€OHBIX
IporpaMMax yKa3aHHbIX ypoBHEH. JlJi1 OCBOEHUS IUCHUIUIMHBI «XHUMHS 3JIE€MEHTOOPTraHMYEeCKHX
COeIMHEHUI» TpeOYIOTCS 3HaHUsI U YMEHHUS, IPUOOpEeTeHHbIE 00yYarOIMMUCS B pe3yJIbTaTe OCBOCHUS
psaa TUCHUIUIMH (pa3/ienoB JUCLMIUINH), TAKUX KakK:

—TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHUH;

—®U3NKO-XUMUYECKUE METO/bI UCCIIEOBAHNS CTPYKTYPbI BEILIECTB;

—OCHOBBI CTEPEOXUMUMU;

—QOpranuueckas XuMus;

—du3nyeckas XUMH;

—MexaHu3Mbl OpraHUYECKUX PEAKIINN;

—IIpumenenne cnekrpockonuu  SIMP nand u3ydeHus CTPYKTypbl 3JI€MEHTOOPraHMYECKHX
COeIMHEHNH,

—OCHOBBI KBAaHTOBO-XMMHYECKOI'O MOJEIMPOBAHUS CTPOCHHMS MOJIEKYJ] M PpEaKLHOHHOU
CIIOCOOHOCTH BELIECTB.

2.3. lucuumuinHa «XUMHUS 3JIEMEHTOOPTaHMYECKUX COeAMHEHHI» Heo0X01uMa Py MOATOTOBKE
K TOCYAapCTBEHHON UTOTOBOM aTTECTAlH.



3. TpeOoBaHusl K pe3yJibTATAM OCBOEHH S JUCUMIIJIMHBI

Hpouecc HU3YUYCHUA TUCHUIIIMHBI «XHUMHS SJIEMECHTOOPTraHNUYCCKUX COCHHHCHHﬁ)) HaITpaBJICH Ha

(hOpMHUPOBAaHHE AJIEMEHTOB CIEAYIOMUX KomrieTeHIii B coorBercTBuu ¢ OOIl mo HampaBiIeHHUIO
noarotoBku 04.06.01 Xumuyeckue Hayku, mpoduiib BEICOKOMOIEKYISIPHBIC COSTMHEHNS

IIpogpeccuonanvuvie kKomnemenyuu:

» YMCHHE MpPOBOJIUTH AaHAJIN3, CAaMOCTOSTEIBHO CTAaBHTh 3a/lady WCCICIOBaHUS Hauboee
aKTyaJbHBIX MPOOJIEM, UMEIOIIMX 3HAYEHHUE JII XUMHUYECKOW OTpPACiIH, TPaMOTHO IUIAHUPOBATh
SKCIIEPUMEHT U OCYIIECTBISATh €ro Ha MpaKTHKE, BlafieHHe O0a30BbIMU MPEJCTABICHUSMU O
TEOPETUYECKUX OCHOBAX OpPraHMYECKOM XWMHH, MEXaHM3MaX OpraHUYecKHX peakiuil,
CTEPEOXUMHUHU, XMMHUH JIEMEHTOOPTaHMUYESCKUX COCAMHEHHI 1 opranmueckoit xumuu (ITK-3).

[To oxoHYaHUM U3yUEHUS TUCUMILIUHBI aCTUPAHTBI JOJIKHBI OYAYT:
3namop:
® METOJbl IOJIYYEHHs, XMMHUYECKHE CBOMCTBA U IHPAKTHUYECKOE HCIIOJIb30BAHUE OCHOBHBIX
KJIACCOB 3JIEMEHTOOPIaHUYECKUX COEANHEHHUI;
® THUIOBBIE METOJAbl 3JIEMEHTOOPraHWYECKOI'O CHHTE3a, HCIOJIb3yEeMbIE pEareHTbl U
obopynoBaHue;
® MEXaHU3Mbl OCHOBHBIX PEaKIUH, IOAXO0bI U METO/Ibl U3yUEHHUS] MEXaHU3MOB;
® BIUSHUE CTPOEHMSI HAa PEAKIIMOHHYIO CIIOCOOHOCTH 3JIEMEHTOOPIaHUUYECKUX COEAMHEHUN;
®  (pU3MKO-XMMHUYECKHE METO/bI UCCIIEI0BAHUS CTPOEHUS AIEMEHTOOPTAaHUYECKUX COSIUHEHUN U
AIEMEHTOOPTAHUYECKUX PEAKIINIA;
® COBPEMEHHYIO NEPUOAMYECKYIO JHUTEparypy (KypHajbl) M DIEKTPOHHBIE O0a3bl JaHHBIX B
o0jacTM XHWMHHU 3JIEMEHTOOPIaHMYECKUX COEJUHEHHM M METOJ0B IIOMCKAa CBOMCTB U
MOJIyYEHUS JIIEMEHTOOPIraHMYECKUX BEIECTB;
® [IPUHLMIBI TEOPETUYECKUX PACUETOB CBOMCTB 3JEMEHTOOPraHUYECKUX COEAMHEHMH,
TEPMOJMHAMHYECKUX U KHUHETUUECKUX ITapaMETPOB JIEMEHTOOPTaHUYECKUX PEAKIIUIA;
® pOJb U MECTO XMMHH 3JIEMEHTOOPTaHUYECKUX COEAMHEHMH B cucTeMe (yHIaMEHTAIbHBIX
XUMUYECKHUX HAYK U IPOU3BOACTBE COBPEMEHHON MHHOBAIIMOHHOW MTPOIYKIIUH.
Ymemo:
e BBIOMPATH METO/IBI U PEAreHTHI CHHTE3a 3JIEMEHTOOPTaHUYECKUX COSAMHEHU;
® [IPOBOJUTH PA3/EICHUE CMECEH ANEMEHTOOPTaHUYECKUX BEIECTB U MICHTH(PHUKAIIUIO COCTaBa
Y CTPOCHHS C TOMOIIBI0 XUMUUYECKUX U (PU3UKO-XUMUYECKIX METOJIOB aHATN3a;
® OCYUIECTBJIATH IOUCK METOJIOB IMOJIyUYE€HUSI U CBOMCTB 3JIEMEHTOOPTraHUYECKUX COEIMHEHUMN C
HCIIOJIb30BAaHUEM COBPEMEHHBIX 0a3 TaHHBIX U MOMCKOBBIX CHCTEM;
® [POBOJUTH MOJECIMPOBAHHE XMMHUYECKUX PEAKLHUA C UCIOJIb30BAHUEM MMOIYIMIUPUUYECKUX U
HEAIMITUPUYECKUX KBAHTOBO-XUMUUYECKHX METO/OB.
Hmembs onvim:
® [UIAHMPOBAHUS U MPOBEACHUS CUHTE3a 3JIEMEHTOOPTAHUYECKUX COSTUHEHUN;
® OYMCTKH 3JIEMEHTOOPTraHMYECKUX BELIECTB U UJIEHTU(PUKALMU UX CTPOEHUS C UCIIOJIb30BaHUEM
XUMUYECKUX U PUBHKO-XUMHUECKUX METOIOB;
® MOJIETUPOBAHMUS CBOWMCTB BEIIECTB W MapaMETPOB 3JIEMEHTOOPTraHWYECKHX pPEAKUUN C
HCIIO0JIb30BAHUEM KBAHTOBO-XMMHYECKUX METOJIOB;
® HaNMCaHUs HAYYHBIX OTYETOB U CTATEH.
4. CTpyKkTypa M coep:KaHue Y4eOHOMH TMCUMILITNHBI
OO0r11ast TPYI0eMKOCTb JUCIMIUTMHBI cocTaBisgeT 1 3aueTHas equnuia (36 gacos).
4.1. CTpyKTYpa JMCHUILTHHBI
Ne | HanmeHoBaHue O6bem yuebHoM padoThl, U Bun
JUCHUTUTUHBI UTOTOBOTO
Bcero Bcero W3 aynuTopHbIX Camocr. KOHTPOJIA

aynutopH. | Jlekry | JIa6 | Tlpakr | KCP | pabora

XUMUS JIEMEHTO-
OpPTaHHYECKUX 36 18 9 - 9 - 18 3auer
COCTMHECHUN




4.2. Cogepxanne TUCUUIIMHBI
4.2.1. Pa3aeJnl TMCHUILIMHLI M BUALI 3AHATHI

Ne HanmenoBanue Buzpl yaueOHON pabOThI M TPYAOEMKOCTb, U @OpMBI TEKYILETO
pa3zieyioB U TEM Bcero | Jleku. | [Ipakt | CP KCP KOHTPOJIS
yCIIEBAEMOCTH
Y CTHBIN rpynnoBoi
1 | Beenenue 4 1 1 2 - OIpOC, MMCbMEHHBIE
OTBETHI HA BOITPOCHI
JInTuiiopraHu4yecKue u Y CTHBIN TPYNIIOBOM
2 | HaTpUHOpPraHUYECKUE 4 1 1 2 - OTMpOC, MUCbMEHHBIE
COEIMHEHUS OTBETHI HA BOIIPOCHI
Marnuiiopranudeckue Y CTHbIH IPYIIIOBO}
3 4 1 1 2 - OIIpOC, TUCbMEHHbBIE
COEIUHEHUS

OTBCTHI Ha BOITPOCHI

. Y CTHBIN TPYNIIOBOM
AOMUHUIOpPraHU4YeCKUe Py

4 COCTMHEHTS 4 1 1 2 - OTpOC, MUCbMEHHBIE
OTBETHI HA BOIIPOCHI
VYcTHBIN TpynnoBoi
Bopoprannueckue
5 O —— 4 1 1 2 - OIpOC, TUCbMEHHbIE
OTBETHI HA BOITPOCHI
o Y CTHBIN IpynnoBoi
Kpemuuitoprannueckue
6 S —— 4 1 1 2 - OIpOC, TUCbMEHHbBIE
OTBETHI HA BOITPOCHI
YcrHbIi MOBOM
dochopoprannyeckue Py
7 COCTHHEHHS 4 1 1 2 - OTMpOC, MTUCbMEHHBIE
OTBETHI HA BOIIPOCHI
CeneHopranuyeckue u Y cTHBIN rpynmoBoi
8 | Temnypoprannyeckue 4 1 1 2 - OIpOC, MMCbMEHHBIE
COEJTMHEHUS OTBETHI HA BOITPOCHI
YcTHbI TOBOM
dTOpOpraHnyecKue rpyn
9 S — 4 1 1 2 - ONpoC, TUCbMEHHBIE
OTBETHI HA BOIIPOCHI
Bcero yacoB: 36 9 9 18 -
4.2.2 Conepixanue pa3iejoB H TeM IHCHHUIIIHHBI
1. BBegenue

3ajmaun UM TmpeAMeT Kypca. TeopeTMueckoe 3HaYeHHE M IPaKTUYEeCKOe IPUMEHEHUE
3JIEMEHTOOPraHuYecKuX coequHeHni. Kinaccudukanus 3meMeHToOpraHMuecKuX COeMHEHU.

2. JluTuiiopranuyecKkre 1 HaTPpUHOPraHnyecKue coeMHeHUs1

Opranndeckre COECOUHEHMS JUTHA. METOAbl MOJIyYE€HUS M CTPOCHHME JINTUHOPraHMYECKHUX
coeMHEeHMM. Peaknuy nmtuiiopranndeckux coeauHeHuil. [lommmepusanus aJKkeHOB MOJ I€HCTBUEM
JUTUAOPraHUYeCKUX coenuHeHuil. Harpuiioprannueckue coenuHeHus. Meroasl cuHTe3a. Peaknuu
HaTpuioprannyeckux coennHennii. Peaknus [lopeirnaa. Peakius Bropia.

3. MaruuiiopraHu4eckue coeJUHEeHHUs

Marnuiioprannyeckue coequHeHus. Xapaktepucrtuka. CpolicTBa. Peaknmyu BOCCTaHOBIEHUS C
y4aCTHEM MAarHUMOPraHMYECKUX COCAVMHEHUN. MAarHMiOpraHMYecKue COEJUHEHUs KaK OCHOBAHMS.
Marnuiioprannyeckue coenHeHus Kak Hykieodmibl. HekoTopbie pagukanbablie peakinu. CpaBHEHHE
(GU3NYECKUX U XMMUYECKUX CBOMCTB OPraHUYECKUX COSAMHEHUH JTUTHS, MAarHUSI U HATPHSL.

4. ATloMMHMAOPTraHUYecKHe COeTUHEHH s

AnromMuHuiiopranuueckue coequHeHus. Pduznueckue M XUMHUYECKHE cBoWcTBa. OCHOBHBIE
peakuuu.  Meroasl  momyuyeHus.  Ilpumenenme.  [lonmumepusanust — (M30TakTHuUecKas U
CHHJIMOTAaKTUYECKas).




5. bopopranuyeckue coeiuHeHUs!

Bopoprannyeckue coenuHenus. Xapakrepuctuka. Kmaccuduxanus. KapGopansl. [IuGopaHsl.
Bopaszonx. BODIPY (BOJUIIAN). Peakuust Cyn3yku.

6. KpemHuiioprannueckue coeinHeHus!

Kpemuuniioprannueckue coenunenus. Kinaccubukamus. Xapakrepuctrka. Cunadbl. CHIMKOHBI
(monmmopranocunokcansl). Opranocunazanbl. CUnaTpaHsbl.

7. ®ocopoprannyecKue coeTuHEeHH s

dochopopranndeckue coenuueHus. Knaccudukanus. CTpyKTypHBIE BO3MOXKHOCTH (hocdopa.
Tayromerpust pochopoprannyeckux coequaeHuii. @ocunnl. Cpenanne dhochutel. Kucnbsie Gpochursr.
Oxkcuapl TpetnuHbix (pochunoB. Cpemanne docdarel. Unuasl pochopa. Peakius Burtura. Cunres
dbochopoprannueckux coequHeHuit. Peakmus Tpodumona-I'ycapoBoii. ®ocdon. buomornyeckas
aKTUBHOCTH (PochHOpopraHuYecKiX COeTMHEHUI. .

8. CesleHOpraHu4yeckKue u TeJUIypOPraHn4yecKue coeMHeHust

Cenenoprannyeckue coenuHenus. Cenenonbl. Cenenunpl. CeleHOHHEBBIE COETUHEHUS.
Cenenokcunpl W ceneHOHBbL. CelCeHOHOBBIE M CEJICHMHOBBIE KHUCIOTHI M UX IPOH3BOJHBIC.
CenenokapOOHUIIbHBIE COETMHEHUSI. Tennypopranuyeckue COETUHEHMUSI. Tennypossl.
Juopranuntemtypuabl.  JAuopranunautesnypuasl.  OpraHuiTeuTypUHTPUTAIOTEHUIBI W HX
MPOU3BOIHBIC. TemTypHHOBBIE KUCIOTHI U UX MTPOU3BOIHBIC. JIMOPraHUITEITYpUAIUTaIOTEHUIBI.

9. ®@Topopranuyeckne coeTUHEHUs

@dropoprannyeckue coeauHeHus. OcoOeHHOCTH (U3UKO-XUMUYECKUX CBOMCTB COEAMHEHMUIA,
copepkammx (GTop B CpaBHEHMH C HerajmoreHupoBanHbiMu u Cl, Br-comepkamumu aHajoramu.
MeToabl MONYYEeHHsS M PEaKMOHHAS CIOCOOHOCTb COeAMHeHuit, comepxkammux F npu Csp®, Csp?-
atome. @topunsl cyppmbl. Peaknms Illumana. Dnekrpoxumudeckoe QropupoBanue. MeToabl
MOJIy4eHUsT M peakuuu (TOpUpoBaHHBIX KapOeHoB. dropupoBaHHbIE aHUOHBL. DTOpONE(HUHBL.
@TOpaLETUIICHBI.

5. O6pa3oBaTeibHbIE TEXHOJIOTHH

1. AktuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH: JICKIIUU, CEMUHAPHI U TPAKTUYECKHE PAOOTHI.

2. ConpoBojkJIeHUE JIEKIUI BU3YyalbHBIMU MaTepuajiaMH B BUJE CJIAiI0B, MOATOTOBIECHHBIX C
HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH, IPOEHUPYEMBIX Ha 3KPAH C [IOMOIIBIO
BHJIEOTIPOEKTOPA.

3. IIpoBenieHne MpakTHYECKUX PAaOOT B JIAOOPATOPHUSX, ydacTHE OOYYArOIIMXCsS B HAYIHOU
paloTe U BBIIOJIHEHNUHU HCCIIEI0BATENbCKUX MIPOEKTOB.

4. Vcnonb30BaHuE CIIENUANIbHOIO MporpamMMHOro obecrneueHuss u HHTepHeT-pecypcoB s
00y4eHHs B X0/I€ MPAKTUYECKUX U CAMOCTOSATENIbHBIX paboT.

6. YueOHO-MeTOANYEeCKOE 00ecTIeYeHrne CAMOCTOATEILHOH Pad0Thl ACIIHPAHTOB

Buner camoctosTenbHON paboTHI:

B JIOMAIIIHUX YCIIOBHUAX, B YUTAJIHHOM 3ajie OMOJIMOTEKH, Ha KOMITBIOTEPAX C JOCTYIIOM K 0azam
JaHHBIX U pecypcam MHTepHeT, B m1abopaTopusix C JOCTYIOM K JIabopaTOPHOMY OOOpPYIOBaHUIO U
npudopam.

CaMmocTtosiTenbHasi paboTa TMOJKPEIUIAeTCS Y4eOHO-METOAUYECKMM U HH(OPMAaIUOHHBIM
oOecrieueHreM, BKJIIOYAIONIUM YY€OHUKH, Y4eOHO-METOIWYECKUE IOCOOMs, KOHCTEKTHI JICKIUH,
yuyeOHOe U HaydHOe IIporpaMMHOe obecrieueHue, pecypcol HTepHeT.

7. Ouenoqmﬂe CpeacTBa AJifl TCKYHIEro KOHTPOJIA YCII€EBA€eMOCTH, HpOMeH(yTO‘IHOﬁ aTTreCcTalumn
10 UTOraM OCBOCHHUSA JUCHUIIINHBI

Llenp KOHTpoONs - TMoJiyueHHEe HHGOpMAIMM O pe3ylabTaTax OOY4YeHHsS U CTENeHH HX
COOTBETCTBHS pe3ybTaTaM 00yUeHUsl.



7.1. Texkymuii KOHTPOJIb
Texymmii KOHTPOJIb YCIIEBAEMOCTH, T.€. IIPOBEPKa YCBOEHUS y4yeOHOro mMarepuana, peryisipHO
OCYILIECTBIIsIEMAs HA MIPOTHKEHUU ceMecTpa. TeKymuil KOHTPOJIb 3HAHUN yJaliuxcs OPraHu30BaH Kak
ycTHbIHN rpynmoBoit onpoc (YI'O).
Texymas camocrositenbHas pa0oTa acHMpaHTa HaIpaBlIeHA Ha YIIIyOJeHHE M 3aKperuieHue
3HaHUH, U Pa3BUTUE IIPAKTUYECKUX YMEHHM ACIIMPAHTA.

7.2. IlpomeskyTOUHAS aTTeCTALMS
[IpomexxyTouHast aTTecTalus OCYIIECTBISETCS B KOHIIE CEMEcTpa W 3aBepliacT H3y4deHHue
JTUCITUTITUHBI « XUMHUSI JIEMEHTOOPTaHUYECKUX COeTMHEeHMITY. DdopMa aTTecTaluy — 3a4erT.

KoHTpoJsbHbIE BONIPOCHI K 3a4€Ty:

1. TeOpeTI/I‘{eCKI/Ie MMPEACTABIICHUA O INPHUPOAEC XHUMHUYCCKHUX CBsA3CH U SJICKTPOHHOM CTPOCHHUHN
SJICMCHTOOPTaHUYCCKUX COCIUHCHHI.

Knaccudukanus snemeHtoopranndeckux coeauneHuit (D0C). OCHOBHBIE 3Tambl Pa3BUTHUS
xumun J0C. Ee BnusHUE HAa TEOPUIO XUMUYECKOTO CTPOEHHS MOJIEKYJIIPHBIX CUCTEM.

OcHOBHBIE TIOJIO)KEHMUsSI KBaHTOBOM xumuu. YpaBHeHue Illpeaunrepa nnsi  aToMHO-
MOJICKYJISIPHOM CHCTEMBI KaK OCHOBAa JUIsI TEOPETHYECKOrOo MCCIEJOBAHUS €€ CTPYKTYpbl U
AJIEKTPOHHOI'O CTPOEHHUS. DJIEKTPOHHOE CTPOEHUE aTOMOB M MX HOHOB. ATOMHBIE OpOMTAIM U HX
KJIacCU(pUKALIHS.

AHanmm3 3JIEKTPOHHOTO CTPOCHHS MOJIEKYJ B TepMUHAX 3(P(GEKTUBHBIX 3apsAA0B HAa aromMax
3aceJICHHOH (TIOPSJIKOB) CBSI3EH.

ConpspkeHHble MOJIEKyJbl Kak jurasisl B OOC. DIEKTPOHHOE CTPOECHUE COMNPSKEHHBIX
MOJIEKYJI B 3JIEKTPOHHOM NpubImkeHun. Meron Xiokkens. CxeMbl JIEKTPOHHBIX YPOBHEH 3Hepruil u
MO annua, OyraareHa, aHHOHA UKJIONCHTaANeHIIIa, 0eH30J1a IIUKJIOOKTAaTETPacHa.

Konnenuus apomarnunoctu B xumuu DOC. [IpumMepbl MeTasIoOpraHMyecKuX apoMaTHYeCKUX
CHCTEM.

ITpupona xumudeckux caszeit B OC. I'nbpuanbie opOUTAIN M NPUHIMIIEI UX UCIIOIB30BaHUS B
KaueCTBEHHOW TeOpuu XuUMHueckoro ctpoenus. Kinaccupukanus tunoB xumuueckux cssizeid B D0C.
ITpupona cBsizu B 0JIe()MHOBBIX, ALETHJICHOBBIX, UKIONEHTAJUEHUIBHBIX U apEHOBBIX KOMILJIEKCAX
MepPEeXO/IHbIX MeTayioB. KpaTHble CBSI3M DJIEMEHT-YIVIEPOJ M 3JEMEHT-3JIEMEHT. MHOTOLEHTPOBbIE
CBSI3H.

CuMMeTpHst MOJIEKYJ U €€ UCIIOJIb30BaHue B TEOpUH XxumMuueckoro ctpoerus J0C.

MornexyssipHble OpOuTanu B OJC(PUHOBBIX, ATWIBHBIX, IUKIONEHTAAUEHUIBHBIX U apEeHOBBIX
KOMIUIeKcaX. XMMHUYECKUE CBSI3U B AJIEKTPOHOJAEPUIIMTHBIX MOJIEKYNIaxX (Ha MpUMepax MpOoCTEHIInX U
MOJIURIPUYECKUX THAPUAOB Oopa 1 KapOOPaHOB).

KauectBennsie crnocoOwr omenku cradbuibHocTu DOC. ITlpaBuno 3¢@deKTHBHOIO aTOMHOTO
HoMepa. [IpuHiun n30100anbHOM aHAIOTUU U €r0 NPUOIMKEHHS.

Teopernueckue ocHoBbl crepeoxumun DOC. IlonsTHe 0 KOHMOpPMALMAX U KOHPUTYpaLUsX.
KoopauHaoHHble TOMUAPBI, XapaKTEpHbIE I KOOPAMHALMOHHBIX 4Hcen 4,5,6. XupaabHOCTb
MOJIMAAPOHOB C MOHO- M OWAEGHTATHBIMM JMraHaaMu. llnaHapHas XHpaldbHOCTh M ONTHYECKAs
aKTUBHOCTh METAJUIOKOMIUIEKCOB €  OJe(UHOBBIMH, IMKJIONEHTaJAUEHWIBHBIMU, APEHOBBIMU
JIUTaHJIaMU.

2. PeaknnonHas crmocOOHOCTh AIEMEHTOOPTAHNYECKUX COSIMHEHUH.

OcHOBHBIE THIIBI peareHToB (amexTpodubl, HYKJI€0(UIIBI, POTO(UIIBI,
panukodmibl,kapoeHonsl). Kiaccudukanms oCHOBHBIX THNOB peakuuid ¢ yyactueM D0C. Peakuun
[0 CBSI3U METAUI-IMraHj (peakuus 3aMelleHus, IPUCOeANHEHUS, SIUMHUHUPOBAHUS, (pparMeHTalluH,
BHEJPEHHUS, OKUCIIUTEIBHOIO IPUCOEANHEHNS], BOCCTAHOBUTEIBHOTO JIIMMUHUPOBAHMUS).



[IpeBpamieHusi auUraHaOB B KOOPAMHAIIMOHHOW cdepe MeTaioB (CTPYKTYPHO HEXECTKHE
COCIMHECHMS, BHYTPUMOJEKYJSIPHBIE TMEPErPYNIUPOBKA U MOJeKyisipHas auHamuka JO0C
(TayTOMETpHS, METAITIOTPOIHUS, BHYTPEHHHE BPAILICHUS BOKPYT CBSI3M METAJLI-JIMTAH]T).

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIC MTPEBPAIICHUS METAINIOOTPAHUYECKUX COCTUHEHUM.

Paznuumst B ctpoennnm u cpoiictBax DOC B ra3oBOM, XHAKOW W TBepaod ¢azax. Poib
MOJIAPHOCTU Cpelbl W CHenu(uueckoid conbBaiuu. VMOHBI W WOHHBIC Mapbl, MX PEAKIMOHHAS
crocooHocTh. PaBHOBecHass CH-kucnotHocts, mikanel CH-kucnmotHocTH, BiausiHue crpoeHust CH-
KHUCJIOT Ha paBHOBecHYI0 CH-KHCIOTHOCTD, KUHETUYECKAst KUCTOTHOCTh CH-KHUCTOT.

3. dusnyeckrue METOIbl UCCIIEIOBAHUS CTPYKTYPHI M JIEKTPpOHHOTO cTpoeHust J0C.

SAMP-cniektpockonus (ummynbcHass SAMP-dypbe cnekrpockonus, auHamudeckuii SIMP) B
HCCIIEIOBAHUU CTPOCHUS M peakiMoHHOU criocoOHOCTH DOC. Ousznueckue U TeOPETUUECKUE OCHOBBI
metona. Ilonstue 06 ocHoBHBIX SIMP-nmapamerpax: XMMHYECKOM CIBUTE, KOHCTaHTaxX CIHH-
CIIMHOBOI'O B3aUMOJICHCTBUS, BpeMeHax penakcauuu. Obnactu npumeHenus B xumuu J0C: nzydyeHue
CTPOCHHS U TUHAMHUKHU MOJIEKYJI, ONIpeieJICHUE PUMECEH.

Macc-cnekrpomerpusi. Pu3ndeckrue U TEOPETUUECKHE OCHOBBI MeToAa. O0acTy MpUMEHEHHUS B
xumun J0C: ycTaHOBIEHHE COCTaBa U CTPOCHHS MOJIEKYJI, KAUECTBEHHBIM U KOJIMYECTBEHHBIN aHAIN3
cMeceil (XpomaT O0-Macc-CIIEKTPOMETpUS), OIpENeJIeHHEe MHMKPOIpUMEced, H30TOIHBIM aHaIu3,
U3MEpEeHUE TEPMOXHMMHUYECKUX IapaMeTpoB (SHEPTUUM HOHHU3AIUM MOJEKYIN, JHEPrHuH TMOSBICHUS
MOHOB, DHEPIUU JUCCOIMAINN CBSI3€i), M3y4YCHHWE HOHHO-MOJICKYJISAPHBIX peakuui, razodasnas
KHCIIOTHOCTh U OCHOBHOCTH MOJICKYIL.

Meton penrreHoctpykrypHoro ananuza (PCA). ®dusnueckrue U TEOPETUYECKUE OCHOBBI METO/IA.
Ob6nactn mnpumenenus B xumud DOC: yCTaHOBIEHHE CTPOCHHS MOJEKYIl U KPHUCTAJUIOB,
UCCIIEI0OBaHUE MPUPOIbl XMMUUYECKUX CBSI3EH.

®oro- (®3C) wu penrrenodorosnextponHas (DCXA) cnektpockonuu. Dusznueckue u
TeopeTudeckre OocHOBBbI MeToJ0B. [Ipumenenune B xumuu DO0C: u3yyeHHE 3JIEKTPOHHOTO CTPOCHHUS
MOJIEKYJI, U3BMEPEHUE SHEPTUN NOHU3AIIIH.

Ontnueckas cnekrpockonus (UK, YO, KP). ®uznueckue u TeopeTudecKue OCHOBBI METOJIOB.
[Ipumenenne B xumuu DOC: yCcTaHOBJIEHHME CTPOCHHSI MOJEKYIN, HU3y4YeHHE JAMHAMHUKH MOIIEKYII,
U3MEpEeHUe KOHLEHTpauuu. [IpuMeHeHHe CUMMETpUH NpU HHTEPIPETALUU SKCIIEPUMEHTAIbHBIX
CIIEKTPOB.

CrnekTpockonusi  3JEKTPOHHOrO MapamMarHutHoro pesoHanca (OIIP). ®usuueckue u
TEOpETUYECKHE OCHOBBI MeTONI0B. [Ipumenenune B xumun D0C: ycTaHOBIEHHE CTPOEHUS PAIUKAJIOB,
U3Y4YEeHHUE JUHAMHUKHU MOJIEKYJ U MEXaHU3MOB PaIuKAIbHBIX PEAKIIH.

4, OpFaHI/IquKI/IG IMPOU3BOAHBIC HCTICPCXOAHBIX 3JICMCHTOB.

Oprannueckue Mpou3BOIHbBIE MIETOYHBIX MeTauioB (I rpymma).

JIuTHitHOOpraHWYEeCKUe COCIUHEHUs, HUX CBOWMCTBA, CTPOCHHME, METOJBl IIOJY4YEHUS U
MPUMEHEHNE B OPraHUYECKOM CUHTE3E.

Oprannueckue COeIUHEHUs HATPUS U KaJIU4.

Peakius meramnupoBanus. ApoMaTHYeCcKHe€ aHHOH-PAJUKaibl: 00pa3oBaHUE, CTPOCHHE,
CBONCTBA.

Oprannueckue nNpon3BoAHbIE MIeMEeHTOB I rpynmsl.

MarauilopraHM4ecKre COCIUHEHUA: MOJIyYEHUE, CTPOEHUE, CBOMCTBA. Poyib pactBOopuTENsS B
CHUHTE3¢ MAarHUHOPTraHWYECKUX COEIUHEHUN. PeaknmMoHHas CHOCOOHOCTh MAarHUMOPTraHUYECKUX
COEAMHEHHUIN U UX IPUMEHEHUE B OPTaHUYECKOM U METAJUIOOPTaHUYECKOM CUHTE3E.

Oprannueckue npou3BoAHbIE A1eMeHTOB XII rpynibl.

[IvHK- ¥ KagMUWOpPraHWYECKUE COEAUHEHMS: IIOJIyYEeHHE, CTPOCHHME, CBOMCTBA. Peakuus
Pedopmarckoro.

Opranvueckue COEIUHEHUs] PTYTH: TMOJy4YEeHHE, CTpPOECHHE, CBOWCTBa. MepKypupoBaHUe
apomaTuyeckux coenuHenuil. Peakiusa HecmesHoBa.



Cummerpuszanus u JUCITPONIOPLIUOHUPOBAHNE PTYTBOPraHUYECKUX COCIMHEHUM.
PryThoprannueckue COEIUHEHUS B CHHTE3€ OPraHWYECKUX MPOU3BOAHBIX IPYIHMX METAJIOB U
OpraHUYEeCKOM CHUHTE3E.

Opranuueckue npousBoaHble 31emMeHToB I11 rpymnmnsl.

bopoprannueckue coenuHeHus. OCHOBHBIE THUIIBI COEIMHEHMM, CHUHTE3, CBOMCTBA, PEaKIIMH.
I'unpoOopupoBaHWe HEHACHIMICHHBIX COCIUHEHHM, PETHOCENEKTUBHOCTh peaknuu. [IpumeneHue
OOpOpPraHUYEeCKUX COCAMHEHUN B OPraHUYECKOM CHHTE3€.

KapOopanbl, MeraimokapOopaHbl, TMoJlyueHHE, CBOWCTBA. OCHOBHBIE THIIBI KapOOpPaHOB.
Hkocarnpuueckrie kapOopaHbl, OCHOBHBIE PEAKIUH.

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

Opranuueckue rnpousBoHble neMeHToB XIII rpynmnsr.

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

[TonydyeHnre MoOTYNPOBOJHUKOBBIX MAaTEpUATIOB METOJOM ra3o(a3HOTO pa3lioKEHUs TaJUIHii- U
WHIUMOPTraHUYECKUX COEAUHEHHUM.

CpaBHuTENbHAs PEAKIMOHHAsA CHOCOOHOCTh OPraHUYECKUX MPOU3BOAHBIX 3neMeHToB XIII
TPYIIIIBI.

Oprannueckue Npou3BOAHbIE 3IeMEHTOB X1V rpynsbl.

Kpemuuitoprannieckue COeIMHEHMS: TI0JIy4€HHE, CTPOCHHE, CBOKCTBA.

I'mapocunminpoBaHne HEHACBILIEHHBIX MPOU3BOAHBIX. [lommopranocunokcanbl. CHIMIIOBBIE
a¢upsl. KpeMHHITOpraHU4ecKre COSTMHEHUS B OPTAaHMYECKOM CHHTE3€ U ITPOMBIIIIIICHHOCTH.

I'epmannii-, 010BO- M CBHHIICOpraHUYeCKUe coequHeHHus. OCHOBHBIE THUIBI COEIWHEHHI,
MOJIy4€HUE, CTPOCHUE, CBOWMCTBA M peakuuu. lIpeactaBieHre O TMIEPBAJCHTHBIX COCAUHEHUAX.
[IpakTHueckoe UCIoIb30BaHUE OPraHUYECKUX MTPOU3BOAHBIX 1eMEeHTOB XIV rpynisbl.

Coenunenus sneMeHTOB XIV rpynmbl ¢ S-CBSI3bIO DJIEMEHT-3JIEMEHT: CHHTE3, CTPOCHHE,
CBOMCTBA.

Coenunenus »smeMeHTOB XIV Tpynmbl ¢ KpaTHBIMH CBSI3SIMH DJIEMEHT-DJIEMEHT: CHHTE3,
cTpoeHue, cBoiicTa. [Ipobiema JBOECBA3aHHOCTH B XUMHH D0C HEMEPEXOTHBIX IEMEHTOB.

Opranuueckue MpoU3BOIHBIE IIEMEHTOB XV IPYIIIbI.

Opranuueckue Mpous3BoaHbIE (hochopa U MBIINIBbIKA, OCHOBHBIE THUIIBI COSAMHEHUN BBICIIEH U
HHU3IIEH CTENEHEH OKHUCIEHUS, METOJIbl CHHTE3a, CTPOCHHS, CBOMCTBA. [ eTepOolMKINYEeCKue
coequHeHus ¢ocdopa. Peaknus Burrura. [IpumeHeHne oprudeckux MNPOU3BOAHBIX SJIEMEHTOB V
TPYIIbI B IPOMBIIIJIEHHOCTH, CEJIbCKOM XO35IICTBE, MEUIUHE.

CypbMa U BUCMYTOPTaHUYECKUE COETMHEHUSI.

5. OpraHI/I‘leCKI/IC IMPOU3BOAHBIC TICPEXOJAHBIX METAJITIOB.

Knaccudukanus MeTanmoopraHu4ecKuX COEIMHEHUN TEepeXOJHBIX METauIoB MO0 THUIY
JIMTaHA0B, KOOPAWUHHUPOBAHHBIX C METAJIJIOM.

KapOoHuabpHbIe KOMIUIEKCHI IEPEXOHBIX METAJUIOB.

OcHOBHBIE TUITBI KapOOHUIIOB METa/IOB. MeTobl CUHTE3a, CTpoeHne U peakuuu. Kapbonunar
aHMOHBI, KApOOHUI TaJOTeHH 1B, KapOoHUnTaapusl. [Iprpoaa cBa3u MeTam-kapOOHUI.

MeTaIIJ'IKap6OHI/IJ'IBHI)I€ KJIIaCTCpbl TIMEPEXOJHBIX METAJIIIOB. OcHOBHEBIE TUIIBI, TIOJTYYCHHUC.
CrepeoxumMHuyuecKkass HEKECTKOCTh: MHUTpalus KapOOHWIBHBIX, THIPHIHBIX, YIJIEBOAOPOIHBIX
JUTUHJOB W METaJUIMYeCKOro ocToBa. lIpeBpalieHust yrieBoJOpoAOB Ha KIACTEPHBIX KapOOHMIIax
METaJIOB.

[IpakTrueckoe mpuMeHeHne KapOOHUIIOB METAIIJIOB.

[M'uapuiHbIE KOMIUIEKCHI MEPEXOAHBIX METAILIOB.

OCHOBHBIE THUIIBI BOJOPOJHBIX KOMIIJICKCOB IIEPEXOJHBIX MCTAJIJIOB. COG)II/IHGHI/U{ C BOOJOPOJHBIM
aTOMOM: MOHO-, Ou- U monusaepable. COeTUHEHHS C TEPMHUHAIBHBIM M MOCTHUKOBBIM aTOMaMU
Bogopoaa. CoeAMHEHHsI C MOJIEKYJISIPHBIM BOJIOPO/IOM: CHHTE3, CTPOCHHE, CBOMCTBA. XapaKTep CBS3U
METaJUI-BOJIOPO/I, €€ MOJISIPHOCTh, BO3MOKHOCTh JUCCOLMAIMKU. B3anMHbIe npeBpamieHus: BOAOPOIHBIX



KOMIUIEKCOB M OPraHMYECKUX COCIMHEHUN MEPEXOJHBIX METAJUIOB. POiIb BOIOPOIHBIX KOMIUIEKCOB B
METAJIJIOOPTaHUYECKOM CUHTE3€ U KaTaJIN3e.

KapOeHoBble 1 KapOMHOBBIE KOMIIEKCHI IEPEXOAHBIX METAJIIOB.

KapOeHoBblE KOMIUIEKCHI IEPEXOAHBIX METAJUIOB. OJEKTPOHHOE cTpoeHue. KapOeHoBbie
komiuiekcsl dumiepa. Kapoenossie kommiekcsl [lIpoka. Meronpl cuHTe3a KapOEHOBBIX KOMILIEKCOB
@umepa (o Pumepy, no Jlvnnepry). Peakunn kapOeHOBBIX KOMIUIEKcoB Duriepa (HykiaeopuibHOe
npucoenuaenrne kK C), nenporoHupoBanue cBszeii C-H. Ponp kapOEHOBBIX KOMIUIEKCOB B
Karanuse(merare3uc oneduHoB). Mcmonp30BaHNe B TOHKOM OpraHndeckoM cuHTese. Peaknus [letna.
Mertare3uc HUKIMYECKUX aJKeHOB. KapOMHOBBIE KOMILJIEKCHI NMEPEXOIHBIX METAJUIOB. DIEKTPOHHOE
crpoenue. Kapounosslie kommiekcsl @umepa. Kapounossie kommekcs! HIpoka. CunTe3 kapOMHOBBIX
KOMILJIEKCOB JIeCTBHEM KHCIOT JIptorca Ha kapOeHoBbIe KoMILIeKchl Pumepa. Peakimyn kapOMHOBBIX
KOMIIIEKCOB C HYKJI€O(QWIbHBIMU peareHTaMu. Posib kKapOMHOBBIX KOMILUIEKCOB B KaTaJIU3e: METaTE3UC
U TIOJIUMEpHU3alMsl AJIKUHOB.

KoMIIeKChI EPEXOIHBIX METAIIIIOB.

OOmiast XxapakKTepHCTUKA CTPOCHUS U yCTOWYMBOCTH. Pa3nuyHble TUIIBI CBSA3EH METaJUI-TUTaH/.
CTpyKTYpHO-HEKECTKHE COCIMHEHNUS. BHYTpEHHSIS IMHAMUKA MOJIEKYII.

Kommiekcrl MeTauioB ¢ onepuHaMu.

Tunel KOMIIJIEKCOB € JIMHEHMHBIMM M LMKIMYECKUMH MOHO- M THojiuosnedpuHamu. MeTosl
IIOJIy4ECHHUS, CTPOEHHE, CBOMCTBA. IIpupona CBSI3U oneduna c METaJIOB.
[Mukno6yTanueHxene30TpukapooHui. Posb o1e(pMHOBBIX KOMITJIEKCOB B KaTau3e.

ALETUIIEHOBBIE KOMILIEKCHI.

Tunsl anEeTWIEHOBBIX KOMIUIEKCOB. MeETOIpl IONy4eHHs, CTpOeHue, cBoWcrBa. MoHO- U
OMMeTAIUTMYECKHEe KOMILUIEKCHI. ALETHIICH-BUHWINICHOBAs TEPErpyNINPOBKAa B KOOPAWHAIIMOHHON
cepe METauIOB KaK METOJ CHHTe3a BUHUIMJCHOBBIX KOMIUIEKCOB. AILIETHJIEHOBBIE KOMILJIEKCHI B
KaTajause.

ANnnbpHbBIE KOMIUIEKCHI.

Tuns! annuibHbIE KOMILIEKCOB. METo/Ibl CUHTE3a, CTpOeHHE, peakiuu. Poib B kaTanuse.

[{ukioneHTaueHWIBHBIE KOMILJIEKCHI.

Tunbr kommuiekcoB. CtpoeHne. MeTtaiuioneHsl: GpepporeH, HUKeNeneH, kodanproneH. CuHres.
PeakimonHast crocoOHOCTh (3aMelIeHHE B JIMTaHAE, PeaklUH C pa3pbIBOM CBS3U METaJI-KOJIBLO,
penokc-peakiuu). MeTamoneHUIanKuiabHble KaTUOHbI. [{MKIIONEHTaqueHUIbHBIE TPOU3BOJIHBIE
TATaHAa W UUpKOHMs. Tumbl komiuiekcoB. CHHTE3, NPUMEHEHHE B KaTalu3€ IPOLECCOB
MOJINMEPU3aLIH. HuknonenTagueHUIKapOOHUIIbHbBIE KOMILJIEKCHI. Cunres. Xumus
LUKJIONEHTaMEeHUIMapraHeiTpukapOoHia (LMMaHTPEHa).

[uknoneHTagueHMIKapOOHNUIIbHBIE KOMIUIEKCHI JKeJie3a, Ko0aabTa, MOIUOeHa.

ApPEHOBBIE KOMILJIEKCHI.

Tunsl apeHOBBIX KOMIUIEKCOB. buc-apeHOBblE KOMIUIEKCHI XpoMa. MeToabl MONy4eHUs U
peakiuu. ApeHXpOMTpUKapOOHUIIbHBIE KOMIUIEKChl. MeTonbl monyueHust U peakuuu. [IpumeHnenue B
OpraHuyeckoM cuHrese. KarnoHHble apeHOBbIE KOMIUIEKCHI XKele3a u Maprania. CUHTE3 U peakiu..

bu- u nonusaepHble COEINHEHNUS NIEPEXOIHBIX METAIUIOB.

JluneiiHple OW- M TONMSIEPHBIE COEIUHEHMS IEpPEXOIHBIX METaNIOB: CHHTE3, CTPOEHUE,
cBoiictBa. [Ipupoma cBsizm Meramwr-nuras. CoeIUHEHUS C KpPaTHBIMU CBA3SIMH METaJlJI-METAJLI.
KrnactepHble (kapkacHbI€) COEAMHEHMSI IMEPEXOJHBIX METAIOB. BaxHelline CTpYKTypHbIE THUIIBI
KJIACTEPOB, UX MHUHUMAJIbHBIE U MAKCHUMAJIBHBIE DPAa3MEpbl. DJIEKTPOHHOE cTpoeHue. CBOMCTBa U
JTMHAMHKA MOJIEKYIL.

Karanutuueckue mnpoueccsl € Y4acTHEM METAJIOPraHMUYECKUX COEAMHEHHH NEPEXOIHBIX
METaJIJIOB.

Onuromepuzanusi  onepUHOB U aleTHIEHOB. HukeneBble KOMIUIEKCHI B KaTaju3e
onuroMepusanuu stuieHa. Lluknoonuromepusanus (CUCTeMBbI, cojeprkamire Hukenb (0) u JuHelHas
onuromepusanus OyranueHa (cucremsl, cogepxaniue namwiaauit (0)). Luknndeckas Tpumepusanus u
TeTpaMepu3alvs aleTHIEHOB (CHHTE3 MPOU3BOIHBIX O€H30J1a U IUKJIOOKTaTETPacHa).

[Tomumepu3zanus onepuHOB: Karanuzatopbl lLlurnepa-HaTtrta, monusTuieH, MNOJUIPONUIICH.
Crepeocnenuduyeckas noauMepusanus oOyraareHa.



N3omepuzanus onepUHOB: MUTpalMs JBOMHOM CBSI3M C y4YyaCTHEM METAJUIAJIKWIBHBIX U
METaJUTAJUTMIIbHBIX HHTEpMEANaToB. Peakius MeraTe3uca oeuHOB.

I'oMoreHHoO€ ruApUpPOBaHKE: KOMILJIEKCHI C MOJIEKYJISIPHBIM BOJOPOJOM, MEXAHNU3MbI aKTHBALIUU
BOJIOPOJIa, POJIMEBHIC, KOOAIbTOBBIE M PYTCHHEBBIE KaTanu3aTopbl. CENeKTUBHOE THAPHPOBAHUE.
AcuMMeTpHUYecKoe THAPUPOBAHHE.

Karanutudeckue mnpeBpaiieHusi MOHOYTJIEPOAHBIX MOJEKYJ, OKCO-CHHTE3: KOOalbTOBBIE H
poauesble kaTanuzaTopsl. Cunrte3 ®umepa-Tponma. Kondepceus BoasHoro raza. Kapbonunuposanue
U TaApOKapOOHMINPOBAHHE.

Oxuciienue 0ye(UHOB: SMOKCUANPOBAHUE, KaTaIU3UPYEMOE IEPEXOJHBIMU MeETaJIaMu.
[Tonmy4yenue aneranpaeruia 1 BUHWIALETaTa U3 STHIICHA.

AmnmunsHoe ankunupoBanue CH-, NH- u OH-opranundyeckux COEAMHEHMH B YCIOBMSIX
METAJUIOKOMITJIEKCHOTO KaTajnu3a. MOHO-, 1u- U MOJUACHTAaTHBIBE JIUTaHAbl. XUpaJIbHbIE JIUTAHbI U
ACUMMEPTUYECKUN CHHTE3.

Mertare3uc onedrHOB U alleTUIeHOB. Peakius Kkpocc-coueTaHusl.

OcCHOBHBIE TIPE/ICTaBICHUSI ONOMETAITIOPTaHUYECKON XUMUU.

[lonartue o MertawiopepMeHTax: XJOPOPUIUI, LUTOXPOMBI, (eppenokcuHsl, BuTamMuH Bl12;
cTpoeHue u ouonorndeckue GyHkuuu. [[pumeHeHne MEeTaluIOOPTaHUYeCKUX COSTMHEHUN B METUIIHHE.

Oprannyeckue coeaunenus f- snementoB. [IpencraBneHust 00 OpraHMYECKUX COeAMHEHUsX f-
3JIEMEHTOB. BaxkHeime cTpyKTypHBIE TUIIBI, METO/IbI CHHTE3a, IPUPOA CBS3H, JUHAMHKA MOJICKYIL.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 0DecTieYyeHne TUCIUIIHHbI
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Kaysna XK.; mep. caurn. B.IL. [daauenko, K.B.3aiineBa. — OnektpoH. naH. — Mocksa:
WznarensctBo  "JlaGopatopust 3Hanmii", 2015. — 505 c¢. — Pexum pgocryna:
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2. byxapos, C.B. Texnoznorus Tonkoro opranuyeckoro cuuresa. Y. Ill. Dnementooprannyeckue

coenMHEeHUsT [DNeKTpoHHBIA pecypc|: yueoHoe mocobue / C.B. byxapos, 1.3. Unannunos,
I'.1O. Knumenrosa, I'.H. Hyrymanosa. — Onexrpon. gan. — Kazans: KHUTYVY, 2006. — 72 c.
— Pexum noctyna: https://e.lanbook.com/book/13344. — 3ari1. ¢ skpaHa.

3. PomanoBckuii, Bb.B. OcHoBbl karanuza [DNeKTpOHHBIA pecypc|: ydeOHOe mocobue /
b.B. PomanoBckuii. — DnektpoH. maH. — Mocksa: MznarenscTBo "JlaGoparopust 3HaHMit",
2017. — 175 c. — Pexxum noctyna: https://e.lanbook.com/book/94126. — 3ar. ¢ skpana.

4. Xaiipymius, P.A. Metoasl mojlyueHus OpraHMuecKux M 3JIEMEHTOOPTaHMYECKUX COETUHEHHM
[DnexTpoHHBIN pecypc]: yuebHoe mocobue / P.A. Xaitpynnun, M.b. 'asuzos, JI.P. baraysa,
A.N. Tlepuna. — DnexktpoH. naH. — Kazaup: KHUTY, 2016. — 324 c¢. — Pexum gocrymna:
https://e.lanbook.com/book/102069. — 3arux. ¢ skpaHa.

5. Onpmenopoiix, K. Metanmnoopranudeckas Xumusi [ DIEKTPOHHBIN pecypc]: yuaebHoe mocodue /
K. OnpmenOpoiix; nep. ¢ Hem. 0. ®@. Onpynenko, /. C. Ilepekanuna. — DeKTpoH. JaH. —
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HNuTepHeT-pecypcnl
Taylor &Francis (>xypHaJbl H3/1aTEILCTBA)
American Chemical Society
Thieme Chemistry
Wiley Online Library
Royal Society Chemistry
Springer
Sci Finder (Chemical Abstracts Service)
e Web of Science
e Pedeparusnas 6a3za manneix [ TIHTE CO PAH
e E-library

e DOBC «M3parennctBo «JIaHbY

9. MaTepI/IaJILHO-TeXHI/I‘IGCKOC odecrneuyeHue yqeﬁnoi’l AUCHHUIIIMHBI

Jlnist OCBOEHHSI IPOTPaMMBbI OOYYEHUS U VIS BBITIOJTHEHUS! HAYYHO-HCCIIE0BATENbCKUX PadOT 1O
TEMe JUCCepTallMM KaKJOMYy AaclUpaHTy MpeAoCTaBICHO WHAMBHIyalbHOE pabodyee MecCTo,
00OpyZIOBaHHOE  MPUTOYHO-BHITSDKHOW ~ BEHTHISIMEH,  BOJOMPOBOAOM,  BOJOOTBEICHHEM,
BO3JYXOBOJIOM. ACHHUpPAaHTBl HMEIOT BO3MOXKHOCTh HCIOJb30BAaTh MaTEpUAIbHO-TEXHUYECKHE
cpeacTBa J1abopaTopuid, B KOTOPHIX BBIMOJHSIOT KBAJH(HUKAIMOHHBIE W JUCCEPTALMOHHBIC PaOOTHI
(oprrexHuKa, peaKkTUBBI, pPACXOJHBbIE MaTepuanbl, JgadopaTopHas IOCyJa, H3MEPUTEIbHOE
obopymoBaHue).

OCHOBY  MaTepUaJbHO-TEXHWYECKOH 0a3bl HMHCTUTYTa COCTaBISAIOT JABa  LU(POBBIX
mynbTusgaepubix  dypoe-criekrpomerpa AMP (DPX 400 u AVANCE 400), peHTreHOBCKUM
mudppaktomerp Bruker D8 ADVANCE, penrreHosckuii audpakromerp D2 PHASER,
uHbpakpacueii Dypbe-cnekrpomerp Vertex 70 ¢ Paman mnpucraBkoii, uH}pakpacHblii Dypbe-
criektpomerp Excalibar HE 3100 Varian, mukpoanamusarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, DIIP-cnektpomerp ELEXSYS E580, ycranoBka
HaHOCEKYHJIHOIO HMITyJIbcHOro (oTtonmsa, xpomatomacc-criekrpomerp QP-5050A, xpomaTtomacc-
cnektpometp Agilent 5975 ¢ xumuyeckoi monumzammeid, tannemuslii TOF/TOF macc-criektpomerp
Ultra Flex, snekrponnsiii Mukpockon TM 3000 Hitachi, cnekrpodiayopumerp FLPS920 Edinburg
Instruments, Y ®/BU/I-cnektpometrp LAMBDA 35 u nusnbkomerp.

Jis mpoBeleHUs KBAaHTOBO-XMMMUYECKMX pPACYETOB MMEETCS BBIYMCIUTEIbHBIN KiacTep
39I'/112I'6/14T6 u Heobxoaumoe nporpammuoe obecnieuenne (GAUSSIAN, GAMESS, DALTON u
DIRAC).
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