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Pabouas mporpamma cocraBleHa B COOTBETCTBUM ¢ DelepanbHbBIM TIOCYAapCTBEHHBIM
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MunucrepcTBa oopazoanus U Hayku PD ot 30.07.2014 Ne 869)

PABOYAS ITPOTPAMMA PACCMOTPEHA U OJIOBPEHA nHa 3acemanun YueHOro coBeTa
HNpHX CO PAH mporokoa Ne 7 ot 30 mast 2018 r.

/l//// . ’1/7
HauanpHUK —OTHENA AaClMPaHTypbl K.X.H. 7 /]t H.H. Tpodumona

1. Heau u 3a1a4u y4yeOHOH TUCHHUILIMHBI

PaccmarpuBaeMasi TUCHMILIMHA OTHOCHTCS K OCHOBHBIM JIUCIHIUIMHAM TIPH  TOJITOTOBKE
aCTIMPAHTOB, O0YJAOIIUXCS TI0 TPODUITI0 XUMUS IIEMEHTOOPTaHUIECKUX COCTUHEHUH.

Leabo wu3yveHHss AUCHHUIVIMHBI SBJISETCs TNpuoOpeTeHre (GyHIAMEHTAIBHBIX 3HAHUN W
MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JUIsi TPOPECCHOHATBHOW HAYyYHO-UCCIIE0BATEIBCKOMH,
WHHOBAIlMOHHOW H 00pa30BaTEeIbHOM JEATCIBHOCTH B OOJACTH XUMHH 3JIEMEHTOOPTaHUYECKUX
COCMHEHMH; (opMUpOBaHUE 0000IIAIONICH TEOPeTHUECKON 0a3bl Ui M3ydeHHs (yHIaMEHTAIbHBIX
OCHOB XUMHH DJIEMECHTOOPTaHMYECKUX COCTMHEHUI ¥ BOBMOKHOCTH MX HCIIOJIb30BaHHS HA IMPAKTHKE.

3apaum:

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

® OCBOCHHE HABBIKOB TEOPETUYECKOI'O aHAJM3a PE3yJbTaTOB IKCIICPUMEHTAIBHBIX HCCIICIOBAHUN
B 00JIACTH XUMHU;

® OCBOCHHE METOJIOB TUIAHUPOBAHUS IKCIICPUMEHTA U 00paOOTKH COOCTBEHHBIX MCCIICIOBAHUI;

e 00y4YCHHE YMEHUIO CHCTEMATH3UPOBATh U 0000IIATh Pe3yabTaThl COOCTBEHHBIX HCCIICIOBAHUN B
COIIOCTABJICHUU C U3BECTHBIMU JINTEPATYPHBIMU JTAHHBIMU;

e 00ydycHHE YMEHUIO O(OPMIISITH PE3yJIbTaThl COOCTBECHHBIX MCCIICOBAHHUN B BUIE MyOJMKAIIH,
OTYETOB, JJOKJIAJIOB.

2. Mecto aucuuminnsl B ctpykrype OOII

2.1. Yyebnas mucuunnuaa b1.B.OJl.1 «XuMus sn1eMeHTOOpraHU4YeCKUX COSAMHEHHID BXOAUT
B BapHaTHBHYIO YacTh MEXIUCLMILIMHAPHOTO NpodeccroHanbHoro Moayist OOIL.

2.2. JlanHas mporpaMma CTPOUTCSI HAa IPEEMCTBEHHOCTH IPOrpaMM B CHCTEME BBICIIETO
oOpa3oBaHusi W mpenHasHaueHa i acnupaHtoB MpUX CO PAH, npomemgmux oOydeHue 1o
[IporpaMMe MOArOTOBKM MAarucCTpOB MIIU CIELUATMCTOB, IIPOCIIYIIABIINX COOTBETCTBYIOIINE KYPCHI U
uMesl 110 HUM MOJIOKUTEIbHbIE OLIeHKH. OHA OCHOBBIBAETCS HA MOJIOKEHUAX, OTPAKEHHBIX B yUEOHBIX
IIpOrpaMMax yKa3aHHBIX YpoBHEH. JlJi1 OCBOEHUS IUCLMIUIMHBI «XHMHS 3JIEMEHTOOPTraHMYECKHX
COEIMHEHMI» TpeOYIOTCS 3HaHUS U YMEHMUSI, IPUOOPETEHHbIE 00YUYaIOIIMMUCS B Pe3yJIbTaTe OCBOCHUS
psiia AMCHUIUIMH (pa3/ieoB AUCIUIUINH), TAKUX KakK:

—Teopernueckrie OCHOBBI OPraHU4ECKON XUMHH;

—PU3UKO-XUMHUYECKUE METO/IbI UCCIIEJOBAHUS CTPYKTYPhI BEIIECTB,;

—OCHOBBI CTEPEOXUMUMU;

—Oprannyeckast XuMus;

—@du3nyeckas XUMHUS;

—MexaHn3Mbl OPraHUYECKUX peaKLui;

—IIpumenenne cnekrpockonuu  SAMP nus w3ydeHHs CTPYKTYpBI 3JI€MEHTOOPTaHUYECKUX
COCIIMHEHMU;

—OCHOBBI KBAaHTOBO-XMMHUYECKOI'O MOJIEJIHUPOBAHUS CTPOCHHS MOJEKYJI U peaKlHOHHOU
CIOCOOHOCTH BEIIECTB.

2.3. luctumuimHa «XUMUS DJIEMEHTOOPTaHUYECKUX COSAMHEHHIT» HE00X0AMMa TIPH TTOATOTOBKE
K I'OCYJJapCTBEHHON UTOTOBOM aTTECTALlUU.



3. TpeOoBaHusl K pe3yJibTATAM OCBOEHH S JUCUMIIJIMHBI

Hpouecc HU3YUYCHUA TUCHUILIMHBI «XHUMHS SJIEMECHTOOPTraHNUYCCKUX COCHHHCHHﬁ)) HaITpaBJICH Ha

(hOpMHUPOBAaHHE AJIEMEHTOB CIEAYIOMUX KomreTeHIi B coorBercTBuu ¢ OOIl mo HampaBiIeHHIO
noarotoBku 04.06.01 Xumuyeckue Hayku, MpopuiIb XUMHUS 3JIEMEHTOOPTAHNYECKUX COSTUHEHUN !

>

Ynueepcanvnvie komnemenyuu:

CIOCOOHOCTh K KPUTHYECKOMY AaHaIM3y M OLIEHKE COBPEMEHHBIX HAay4HbBIX JOCTHXKEHWH,
TE€HEPUPOBAHUIO HOBBIX UJEH MPU PELIEHUH MCCIEN0BATENbCKUX U TPAKTUUYECKUX 33/]1a4, B TOM
YKCiIe B MEKIUCIUILIHHAPHBIX 00macTax (YK-1);

CIOCOOHOCTh TPOEKTUPOBATh M OCYLIECTBISATh KOMIUIEKCHBIE HCCIEIOBaHHS, B TOM YHCIE
MEXIHUCLUUIUIMHAPHBIE, HA OCHOBE ILEJIOCTHOIO CHCTEMHOIO HAy4yHOIO MHPOBO33PEHHS C
UCII0JIb30BAaHUEM 3HAHUHU B 001acTH uctopuu U Guiocopun Hayku (YK-2);

TOTOBHOCTh YYacTBOBaTb B pPAa0OTE€ POCCHUICKMX M MEXAYHAPOJHBIX HCCIEI0BATEIbCKUX
KOJIJICKTHBOB IO PEIICHUIO HAYYHBIX U HaydHO-00pa3oBaTenbHbIX 3a1au (YK-3);

TOTOBHOCTB HCIIOJIB30BATh COBPEMEHHBIE METO/Bl U TEXHOJIOTMH HAyYHOM KOMMYHHUKAllUU Ha
roCyJIapCTBEHHOM U HHOCTpaHHOM si3bikax (YK-4);

CIOCOOHOCTh IUIAHUPOBATh M pelIaTh 3aJauyd  COOCTBEHHOIO IPO(PECCHOHAIBHOIO U
nuaHoctHoro passurtus (YK-5)

Oowenpogpeccuonanvnvlie Komnemenyuu:

CIIOCOOHOCTh CaMOCTOSITETIHHO OCYIIECTBISITh HAYYHO-HCCIIEAOBATEILCKYIO JIESTEIBHOCTh B
COOTBETCTBYIOLIEH NpodeccuoHanbHOM 00JaCTH ¢ MCHOJIb30BAHUEM COBPEMEHHBIX METO/I0B
UCCIIeI0BaHKs U MHPOPMAITMOHHO-KOMMYHHKAIMOHHBIX TexHosoruit (OI1K-1);

TOTOBHOCTh OPraHU30BaTh pPabOTy MCCIIEIOBATENBCKOIO KOJUIEKTHBA B OOJACTH XUMHU H
cmexHbx Hayk (OI1K-2);

TOTOBHOCTh K  IIPENOJABAaTENbCKOM  JESATEIbHOCTH 110 OCHOBHBIM  00Opa30BaTeNIbHBIM
nporpammam Bbiciero oopazoanus (OITK-3).

Ilpogheccuonanvnvie kKomnemenyuu:

yrIyOJieHHOE ~ 3HaHWE  TEOPETHYECKUX M METOJOJOTHYECKHX  OCHOB  XHUMHUH
3JIEMEHTOOPTaHUYECKUX COCIMHEHHMH, yMeHue paboTaTh C ammapaTypod u mnpubopamu,
npeHa3HAuYCHHBIMU JUTS UCCIIeIOBaHMI dlieMeHToopranndeckux Bemects ([1K-1);
CIOCOOHOCTh ~ CTaBUTb W  pelllaTh HMHHOBALIMOHHBIE 3aJjaud B 00JacTH  XHUMHUHU
AJIEMEHTOOPTaHUYECKUX COEAMHEHUMN, CBS3aHHBIE C TOJIYYEHHEM 3JIEMEHTOOPTaHMYECKUX
BEUIECTB, WX NPAKTUYECKUM IIPUMEHEHHUEM, OIPEACIECHUEM CTPOCHHUS W PEAKLIHUOHHOMN
CIIOCOOHOCTH C MCIOJIb30BaHUEM TITyOOKHX ()YHIaMEHTAIBHBIX U crielruanbHbix 3HaHui ([TK-
2);

yYMEHHE MPOBOJUTH aHaIM3 M OTOOp 3aJad W MpodJeM, CAMOCTOATEIbHO CTAaBUTH LIEJb
UCCIIeIOBaHMsI HauOojee aKTyaldbHBIX MpoOJeM, HUMEIOIUX 3HAueHHe Uil XUMHYECKOU
OTpaciid, TPaMOTHO IUIAHUPOBATh 3KCIEPUMEHT M OCYLIECTBISTh €r0 Ha MPAKTHKE, BIaJECHUE
0a30BbIMU TPEJICTABICHUSIMH O TEOPETHUECKUX OCHOBAaX OPraHMYECKOM XHMMHUH, MEXaHU3Max
OpPraHMYECKUX PEaKIUii, CTepeoXUMuH, opranmueckoit xumuu (I[1K-3);

YMEHHUE NPUMEHATh (U3UKO-XMMHUUYECKHE METOJbl MCCIEIOBAHUS CTPYKTYPBl Ul M3Y4YECHUS
CTPYKTYpbl 3JIEMEHTOOPTaHUYECKUX COEIUHEHHM, 3HaHWE OCHOB KBaHTOBO-XMMHYECKOTO
MOJICIIMPOBAHKS CTPOCHUSI MOJICKYJT M PEaKIIMOHHOM crocoOHocTH BetecTBa ([TK-4).

ITo oxoHYaHWUM U3y4YeHUS AUCLUIUIMHBI aCTIMPAHThI JOJDKHBI OyIyT:

3uamo:
METOABI IOJIY4CHHUS, XMMHYECKHE CBOMCTBA U IIPAKTUYECKOE HCIIOIB30BAHUE OCHOBHBIX
KJIACCOB DJIEMEHTOOPTAHUYECKUX COCIUHEHUN;

THUTIOBBIE  METOJABI  DJEMEHTOOPIaHMYECKOTO  CHUHTE3da, HCIOJb3YyEMBIE pPEareHTbl U
obopynoBaHue;
MEXaHU3Mbl OCHOBHBIX PEAKLUH, ITOAXOABI U METOBI U3YYCHUS MEXaHU3MOB;
BJIMSTHUE CTPOCHHUS Ha PEAKIIMOHHYIO CIIOCOOHOCTH 3JIEMEHTOOPIaHMYECKUX COEAMHEHUN;
(bU3UKO-XMMHYECKHUE METO/Ibl MCCIIE0OBAHNS CTPOCHHUS 3JIEMEHTOOPTaHUUECKUX COETUHEHUHN 1
AJIEMEHTOOPTAaHUYECKUX PEAKIIMIA;



® COBPEMEHHYIO NEpUOAMYECKYIO JHUTeparypy (KypHajbl) M DJIEKTPOHHbIE 0a3bl JaHHBIX B

001acTH XHMHUH OJIEMCHTOOPTaHUYCCKHUX COGI[I/IHGHI/Iﬁ n MCETOOOB IIOHCKaA CBOMCTB H
MOJIYYCHHA 3JICMCHTOOPTAaHNYCCKUX BCIICCTB,

® [IPUHOUIIBI TCOPETHUYCCKUX  PACUCTOB CBOMCTB SJIEMEHTOOPTaHNYCCKUX COC,Z[PIHCHHﬁ,

TEPMOANHAMHUYCCKUX U KHHETHYCCKUX MMapaMETPOB JIEMCHTOOPIraHUYCCKUX peaKHHﬁ;

L4 OJIb U MCCTO XHUMHH OSJICMCHTOOPraHHMYCCKHX COCI[I/IHGHI/Iﬁ B CHUCTEMC HAAMCHTAJIbHBIX
y

XUMUYECKHUX HAYK U MIPOU3BOACTBE COBPEMEHHOM MHHOBAIIMOHHON MTPOIYKLIUH .
Ymemes:

L4 BBIGI/IpaTB MCTOJbI U PEArCHTbl CUHTC3a 3JICMCHTOOPTraHNYCCKUX COGI[HHGHHfl;
¢ [IPOBOAUTH Pa3ACIICHUC cMmeceit SJICMCHTOOPTIraHNYCCKUX BCUICCTB U I/II[GHTI/ICI)I/IKE[L[I/IIO coCTaBa

" CTPOCHUS C IOMOIBIO XUMHUUYCCKUX U CI)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX METOJ0B aHAaJIM3a,

® OCYHECTBIATH IMOUCK METOJOB IMOJIYUYCHHSA U CBOMCTB OJIEMCHTOOPIraHNYCCKUX COG,I[HHGHPIP'I C

HCIIOJIb3OBAHHUEM COBPCMCHHBIX 0a3 JaHHBIX U ITIOUCKOBBIX CUCTCM,

® [IPOBOAUTH MOACINPOBAHUEC XHUMHYCCKUX peaKHI/Iﬁ C HCIIOJIB30BAHUEM IIOJYOMIIMPHYCCKUX U

HEAIMITUPUYECKUX KBAaHTOBO-XUMUUYECKHX METOIOB.
Hmemv onvim:

¢ [IJIAaHUPOBAHUA U IIPOBCACHUA CHHTE3a 3JICMCHTOOPIraHNYCCKUX COGHHHGHHﬁ;
® OYHUCTKH SJIECMCHTOOPIraHNYCCKUX BCIICCTB U I/I,ZLCHTI/I(bI/IKaI_II/II/I HUX CTPOCHHA C UCIIOJIb30BAHUCM

XUMHNYCCKHUX U (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX MCTOAOB,

¢ MOACIMPOBAHUA CBOICTB BCIICCTB MW MapaMCTPOB ISJICMCHTOOPIraHUYCCKUX pCaKIII/Iﬁ C

HCIIOJIBb30BaHUEM KBAHTOBO-XUMHUYCCKHUX MCTOIO0B,

® HAIlMCAHUS HAYYHBIX OTYCTOB U cTaTeu.

4. CTpyKTypa M coaep:KaHue Y4eOHOH TMCUMILINHBI

OO011ast TPY1I0eMKOCTb JAUCIMIUIMHBI COCTABIISACT 6 3aueTHBIX equHuIl (216 yacos).

4.1. CTpyKTYypa JUCHUIIMHBI

Ne | HaumenoBanue O6bem yueOHOH paboThI, 4 Bun
JUCITUTLTUHBI HUTOTOBOT'O
Bcero Bcero W3 aynutopHbIx CaMocTt. | KOHTpPOJIA
aynutopH. | Jlekn | Jla6 | Ilpakt | KCP paboTta
1 | Xumus snemeHTo-
OpTaHUYECKUX 216 90 45 - 45 36 90 DK3aMeH
COEJIMHEHU I
4.2. ConepxaHue IMCUUILIUHBI
4.2.1. Pa3znesabl AUCHUIJIMHBLI H BUAbI 3aHSTHIA
Ne HanmveHnoBanmue Bunbl yueOHOI paboThl U TPYIOEMKOCTb, 4 @DOopMBI TEKYIIETO
pa3aenoB U TEM Bceero | Jlekn. | Ilpakt | CP KCP KOHTPOJIS
YCIIEBAEMOCTHU
VY CTHBIN TPyNIIOBOM
1 | Beenenue 12 3 2 5 2 ONpoC, TUCbMEHHBIE
OTBETHI Ha BOITPOCHI
. Y CTHBIN TPYNIIOBOM
2 Jluniioprarueciue 22 5 4 9 4 OTIPOC, MMChbMCHHBIC
COCIUHCHMUS poc,
OTBETHI HA BOMTPOCHI
N YcTHBIN TTOBOM
3 Harpuiioprannseciue 16 2 4 6 4 orpoc, H;EZRT;GHHLIC
COCHMHCHHA OTBETHI Ha BOITPOCHI
4 Marauiiopranuueckue 29 ¥ CTHBIH IPYNTOBOH
S 5 5 9 3 OIPOC, TUCbMEHHBIC

OTBCTHI HA BOIIPOCHI




. Y CTHBIN rpynnoBoi
ATIOMUHUHOpPraHUYECKHE
5 J—— 20 4 4 9 3 OIPOC, MUCbMEHHBIC
OTBETHI HA BOITPOCHI
Y CTHBIN TPYNIIOBOU
Bopopranndueckune
6 COGI!)I[I/II)HCHI/ISI 20 4 4 9 3 OTpPOC, MUCbMEHHBIE
OTBETHI HA BOIIPOCHI
Y CTHBIN rpynnoBoi
Kpemuauniiopranndueckue
7 C(?GI[I/IHCHI/II:I 20 4 4 9 3 OMpocC, TUCbMEHHbIE
OTBETHI Ha BOITPOCHI
Y CTHBIN TPYNIIOBOU
dochopoprannueckme
8 coez[(fIHIe) HEI a 21 5 5 8 3 OTpOC, MUCbMEHHBIE
OTBETHI HA BOIIPOCHI
YcrHbI TOBOH
CeneHopraHnyeckue by
9 COCTHHEHHS 21 4 4 9 4 OMpocC, TUCbMEHHbIE
OTBETHI Ha BOITPOCHI
Temrypopranuueckue Y CTHBIIH IpyMMoBoi
10 COG,I[I/}I’II;eII; st 21 4 4 9 4 OTpOC, MUCbMEHHBIE
OTBETHI HA BOIIPOCHI
VY CTHBIN TPyNIIOBOU
dTopopraHnyecKue
11 COGI{I;)/I}iHHﬂ 21 5 5 8 3 OTMpOC, MUCbMEHHBIE
OTBETHI HA BOIIPOCHI
Bcero uacos: 216 45 45 90 36

4.2.2 Conep:xkanue pa3aejioB U TeM JUCHUTITHHBI

1. BBegenue
3amaun W mpeaMeT Kypca. TeopeTHMdeckoe 3HAYCHWE M IPAKTUYECKOE NPHMCHEHUE
3JIEMEHTOOPTraHWYECKUX coennueHni. Kiaccudukaius 31eMeHTOOpraHMIeCKUX COSTUHCHHM.

2. JIuTtuiioprannyeckue coeTuHeHUsI

Opranuueckue coeAMHEHUs JUTHUS. MeTonbl MOJIy4YeHUs U CTPOCHUE JUTUHOPraHWYECKUX
COeIMHEHMM. Peaknuu JIMTHHOPraHnYecKuX coelInHEeHHU. [lonmmMepunsanus ankeHoB MoJ JEHCTBHEM
JINTUMOPTaHUYECKUX COCIUHEHUM.

3. HaTpuiiopranuyeckue coeiHHEeHHU
Harpuiioprannueckne coenuHeHus. Meroasl cuHTe3a. Peakuuu  HaTpuHOPraHUYECKHUX
coeauHenuil. Peakuus [lopsirnna. Peakius Bropua.

4. Maruuiiopranu4ecKue coeJHHeHHs

Maruuiiopranndeckie coeluHeHus. XapakTepuctuka. CpolicTBa. Peaknmm BOCCTaHOBIIEHHS €
y4aCTHEM MarHMMOPraHMYECKUX COEAUHEHUH. MarHmilopraHM4ecKue COCIMHEHMSI KaK OCHOBAHUS.
Marnuitiopranuueckue coequHeHns Kak Hykineoduiasl. HekoTopsle paaukanbHble peakiuu. CpaBHeHHE
(bU3NYECKUX U XUMHUYECKUX CBOMCTB OpraHMYECKUX COECUHEHUH JINTUS, MAarHUS U HaTPHSL.

5. AJIIOMMHUIlOpPraHnyecKne coeMHEeHNs

AnromMuHuiiopranuueckue coequHeHus. Pduznueckne M XHUMHUYECKHE cBoWcTBa. OCHOBHBIE
peakuuu.  Meroasl — momyuyeHus.  [lpumenenme.  [lonmumepusanus — (M30TakTHuUecKas U
CUH/IMOTaKTUYECKas).

6. Bopoprannyeckue coeiMHeHHUs
Bopopranudeckue coeanHenust. Xapakrepucruka. Kmaccndukanust. KapOopansl. JnbopaHsr.
bopazon. BODIPY (BOAUITAN). Peakius Cyazyku.

7. KpemHuiioprannieckme coeinHeHus!
Kpemuwuitoprannueckue coenunenus. Knaccudukanus. Xapakrepucruka. Crunanbl. CHIMKOHBI
(monmmopranocunokcansl). Opranocuna3anbl. CUiaTpaHbl.




8. ®ocdopoprannyeckue coeTUHEHHs

®ocdopoprannueckue coeaunenus. Knaccugpukamus. CTpyKTypHble BO3MOXHOCTH (ocdopa.
Tayromerpust pochopoprannyeckux coequHeHuit. @ocunnl. Cpeaaue dhochutel. Kucnbie hochursr.
Oxcunpl Tpetnunbix pocpunoB. Cpenuue Qocdarsl. Mnuasl dochopa. Peakums Burrura. Cunres
dbochopoprannueckux coenuHenuii. Peakmus Tpodumona-I'ycapopoit. dochon. buonornueckas
aKTUBHOCTH (POCHOPOPraHNUECKUX COCTUHEHUH. .

9. CesleHOpraHHYecKHe COeTHHEHHS

Cenenoprannueckue coenunenus. Cenenonbl. Cenenunbl. CelleHOHUEBBIE COCAMHEHUSI.
CeneHokcuyibl W celeHOHBbI. CElICHOHOBBIE M CEJICHHMHOBBIC KHCIOTBI W WX IPOU3BOJHBIC.
CeneHokapOOHUIILHBIC COCTUHEHUS.

10. Teasrypopranuyeckue coeJuHeHUs

Tennmypoprannueckue COEIMHEHMUSL. Temnmyponst. Jnopranunremtypubl.
Juoprannnauremtypupl. OpraHuiTeulypuUMTPUTraJoreHuAbl U UX IPOU3BOJHBIE. TeTypHHOBBIE
KHUCJIOTBI U UX IPOU3BOAHBIE. JIMOPraHMITEITypUAUT AJIOT€HUBI.

11. dropoprannyeckue coeJUHEHUs

®dropoprannyeckue coeauHeHus. OCOOEHHOCTH (U3UKO-XUMHUECKUX CBOWCTB COEIMHEHMH,
copepkamx (Grop B cpaBHeHMH ¢ HerajmoreHupoBanHbiMH u Cl, Br-comepkamumu aHajoramu.
Mertoabl MoyyeHHs M PEaKIMOHHAs CIIOCOOHOCTh COEAMHEHUH, comepxaummx F mpu Csp®, Csp*
atome. @topunsl cyppmbl. Peaknms Illumana. Dnexktpoxumudeckoe QropupoBanue. MeToabl
NOJyYeHHUsT M peakiuuu (TOpUpPOBaHHBIX KapOeHOB. DTopupoBaHHBIE aHHOHBL. DTOpONEDHUHBI.
@TOpaLETUIICHBI.

5. O0pa3oBaTe/IbHbIC TEXHOJIOTHH

1. AxTuBHBIE 00pa30BaTEIbHBIC TEXHOIOTUU: JIEKIH, CEMUHAPHI U MPAKTUYECKUE PAOOTHI.

2. CompoBOXKICHHE JICKIIMH BU3yaJbHBIMH MaTepuallaMd B BHJE CJaiI0B, OJATOTOBJICHHBIX C
HCII0JIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTUM, MPOCIUPYEMBIX Ha 3KpPaH C MOMOILBIO
BUJICOTIPOEKTOPA.

3. [IpoBenenue mpakTUyecKux paboT B JabOpaTOpHsiX, ydyacTHe OOYYArOMIMXCS B HAy4YHOU
paboTe U BBHITIOJTHEHNUH HCCIIE0BATEIBCKUX MIPOCKTOB.

4. Vcrionb30BaHUe CIELUMAIBHOTO MpOrpaMMHOro obecneueHuss U VHTepHET-pecypcoB JUIs
o0OyueHus B XOJI€ MPAKTUYECKUX U CAMOCTOSITENIbHBIX PaloT.

6. YueGHO-MeTOAMYECKOe 00ecniedeHre CaMOCTONATebHOH PadoThl aCIIHPAHTOB

Bunpl camocTosiTenbHON paboTHI:

B JIOMAlIHUX YCJIOBUAX, B YUTAJIHLHOM 3ajie OMOIMOTEKH, HA KOMITbIOTEpaxX ¢ JIOCTYIOM K 6a3am
TaHHBIX M pecypcam VHTepHeT, B 1a00paTOpHsiX C JOCTYIOM K JabopaTOpHOMY OOOPYIOBAaHHUIO U
npubopam.

CamocrosaTenbHass paboTa MOIKpEIUIsieTcs y4eOHO-METOJMYECKUM W MH(DOPMAIMOHHBIM
obecriedeHrneM, BKIIOYAIOIIUM Y4YeOHHKH, y4eOHO-METOJIUYECKHE IO0COOMs, KOHCIEKThl JEKIHH,
y4eOHOE U Hay4yHOE IPOrpaMMHOe oOecrnieueHue, pecypcbl HTepHeT.

7. OneHOYHBbIEe CPEACTBA VIS TEKYIIEro KOHTPOJIsl yCIieBaeMOCTH, IPOMEKYTOYHOI aTTecTallnu
110 UTOTraM OCBOEHMS TUCHUIIUHBI

ens koHTpONS - TmoOdMydeHHWEe HHPOPMANMH O pe3yJbTaTax OOy4YeHWUs | CTENeHW WX
COOTBETCTBHS pe3yIbTaTaM O0yUeHHUSI.

7.1. Texymuii KOHTPOJIb
Texymmii KOHTPOJIb YCIIEBAEMOCTH, T.€. MPOBEPKA YCBOCHMS y4eOHOTO MaTepHaia, PeryisipHO
OCYIIECTBIIsIEeMas Ha MPOTSHKEHUU ceMecTpa. TeKyluil KOHTPOJIb 3HAaHUN y4alluXcs OpraHMu30BaH Kak
ycTHBIN rpymnmnoBoit onpoc (YI'O).



Texymas camocrosTenbHas paOoTa acHMpaHTa HAIpaBlICHA Ha YIIYOJEHHE M 3aKperuieHue
3HaHUH, U Pa3BUTHE IIPAKTUYECKUX YMEHUH aCIIUPAHTA.

7.2. IlpomeskyTOUHAS aTTeCTAUMS
[IpoMexxyTouyHasi aTTecTanusi OCYHIECTBIISIETCS B KOHIIE CEMECTpa U 3aBeplIacT H3Y4YEHUE
JUCLUIUTMHBI «XUMUS 3JIEMEHTOOPTaHUYECKUX CoeAuHEeHM». DopMa arrecTauuu — 3a4er.

KoHTpoJsbHbBIE BONIPOCHI K 324eTy:

1. Teopernueckue NnpeacTaBlIeHUs. O MPUPOJE XUMHUYECKUX CBSI3€H U 3JIEKTPOHHOM CTPOCHHUHU
3JIEMEHTOOPTaHUYECKUX COETUHEHUH.

Knaccudukanus snementoopranndeckux coeaunenuit (D0C). OCHOBHBIE 3Tambl Pa3BUTHUS
xumuu J0C. Ee BnusHuE HAa TEOPUIO XUMUYECKOTO CTPOEHHS MOJIEKYJIIPHBIX CUCTEM.

OcHOBHBIE TIOJIO)KEHMSI KBAaHTOBOM xumuu. YpaBHeHue Ilpeaunrepa pnsi  aTOMHO-
MOJICKYJISIPHOM CHCTEMBI KaK OCHOBAa JUIsI TEOPETHYECKOrOo MCCIEOBAHUSA €€ CTPYKTYpbl U
AJIEKTPOHHOTO CTPOCHHSA. DIEKTPOHHOE CTPOCHUE aTOMOB M MX HMOHOB. ATOMHBIE OpOMUTANIM U UX
KJIaccupuKarms.

AHanmm3 3JEKTPOHHOTO CTPOCHHS MOJIEKYN B TepMUHAX 3((EKTUBHBIX 3apsA0B Ha aToMax U
3aceJICHHOH (TIOPSIKOB) CBSI3EH.

ConpspkeHHble MOJIEKyJbl Kak jurasisl B ODOC. DIEKTPOHHOE CTPOEHUE COMNPSKEHHBIX
MOJIEKYJI B 3JIEKTPOHHOM NpubImkeHun. Meron Xiokkens. CxeMbl JIEKTPOHHBIX YPOBHEH 3HEpruil u
MO annmuna, OyragreHa, aHHOHA UKJIONEHTAANEeHIIIa, 0EH30J1a IIMKJIOOKTAaTETPacHa.

Konnenuus apomaruynoctu B xumuu DOC. [IpumMepbl MeTasiooOpraHMyecKuX apoMaTHYeCKHX
CHCTEM.

ITpupona xumudeckux caszeit B OC. I'nbpuanbie 0pOUTAIN M NPUHIMIIEI UX UCIIOIB30BaHUS B
Ka4eCTBEHHOW TEOPHH XMMHUYECKOro ctpoeHus. Kiaccudukanus tunos xumudeckux cpszeil B D0C.
IIpupona cBsizu B 0J1e(DMHOBBIX, ALETHJICHOBBIX, IUKIONEHTAJUEHUIBHBIX U apEHOBBIX KOMILIEKCAX
[IEPEXO/IHbIX MeTayioB. KpaTHble CBSI3M RJIEMEHT-YIVIEPOJ M 3JIEMEHT-3JIEMEHT. MHOIOLEHTPOBbIE
CBSI3U.

CuMMeTpHs MOJIEKYJI U €€ UCII0JIb30BaHUE B TEOPUH XuMuueckoro ctpoeHus J0C.

MornekyssipHble OpOuTanu B OJC(PUHOBBIX, AUIWIBHBIX, HUKIONEHTAAUEHUIBHBIX U apEeHOBBIX
KOMILIEKCaX. XUMUYECKUE CBS3H B AJIEKTPOHOASHHUIMTHRIX MOJIEKYyax (Ha MpUMeEpax MPOCTEHIINX U
MOJURIPUYECKUX THAPUIOB O0pa 1 KapOOpPaHOB).

KauectBennsie crnocoOwr omenku cradbmwibHoctu DOC. IlpaBuno 3¢p¢heKTUBHOTO aTOMHOTO
HoMepa. [IpuHiun n30100anbHOM aHAIOTUU U €r0 NPUOIMKEHHS.

Teopernueckue ocHoBbl crepeoxumuu DOC. IlonsTHe 0 KOHMOpPMALMAX U KOHPUTYpaLUsX.
KoopanHanoHHble MOMUAAPbI, XapakTepHbEe Uil KOOPJAMHALUMOHHBIX uucen 4,5,6. XupalbHOCTh
MOJIMAAPOHOB C MOHO- M OWAEGHTATHBIMM JHraHaaMu. llnaHapHas XHpaldbHOCTh M ONTHYECKAs
aKTUBHOCTh METAJUIOKOMIUIEKCOB €  OJe(UHOBBIMH, IMKJIONEHTaJAUEHWIBHBIMU, APEHOBBIMU
JIUTaHJIaMU.

2. PeakunoHnHas criocOOHOCTh AJIEMEHTOOPTAHMYECKUX COSTUHEHUH.

OcHoBHbIE THUIIBI peareHToB (anexTpOouIIBI, HYKJIe0(UIIBI, IPOTO(UIIBI,
panukoduibl,kapobenousl). Kinaccudukamus ocHOBHBIX THMOB peakiuid ¢ yuyactueM DOC. Peakiuu
[0 CBS3M METaJI-TUraHj (peakuus 3aMelleHus, IPUCOEUHEHNUs, STUMUHUPOBaHMs, (pparMeHTaluH,
BHEJPEHHUS, OKUCIUTEIBHOIO PUCOEANHEHNS, BOCCTAHOBUTEILHOTO JJIMMUHUPOBAHU ).

[IpeBpamieHust JUraHAoOB B KOOPIMHAIMOHHON cdepe MeTaiuioB (CTPYKTYpHO HEXECTKHE
COEUHEHMS, BHYTPUMOJIEKYJISIPHBIE TEPErpyNNHUpPOBKA U  MoOJeKkylspHas jauHamuka OOC
(TayTOMETpHSI, METAINIOTPOIHSI, BHYTPEHHHUE BPALLEHUS BOKPYT CBA3U METAJUI-JIUTAHN).

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE IPEBPAIICHHS METAIIIOOTPAHUYECKUX COETMHEHUH.

Paznuuust B crpoeHun u cBoiictBax DOC B ra3oBoil, xuakod u TBepnoi ¢aszax. Ponp
MOJIAPHOCTU Cpelbl U crnenuduueckod coibBaiuu. VMOHBI M MOHHBIE Mapbl, UX pEaKIUOHHAs
ciocooHocTh. PaBHOBecHast CH-kxucnotHocts, mkansl CH-kucnotHoctH, BnusHue crtpoenuss CH-
KHCIIOT Ha paBHOBecHYI0 CH-KHCI0THOCTD, KUHETHYECKast KucioTHocTh CH-kucnoT.



3. dusnyeckrue METOIbl UCCIEIOBAHUS CTPYKTYPHI U 3JIEKTPOHHOTO cTpoeHust D0C.

SIMP-cnektpockonust (umnynbcHas SIMP-ypbe cnektpockomusi, auHamudeckuii SIMP) B
HCCIICIOBAHUH CTPOCHUS M peakMOoHHON criocoOHOCTH DOC. Du3nueckue U TeOPETUUECKUE OCHOBBI
merona. llonsitue 00 ocHOBHBIX SIMP-mapamerpax: XHUMHYECKOM CIBUTE, KOHCTaHTaX CITUH-
CIIMHOBOTO B3aMMOJENCTBU, BpeMeHax penakcauuu. Obmactu npuMeHeHus B xumun J0C: nzydeHue
CTPOEHMS U TUHAMHUKHU MOJIEKYJI, ONIPEAEICHUE IPUMECEH.

Macc-cnekrpomerpus. Pusndeckue U TeopeTHueckrue ocHOBbI MeToga. O0aacTu MpUMEHEHHs B
xumun JOC: yCTaHOBJIEHHE COCTaBa U CTPOEHUS MOJIEKYJI, KAUECTBEHHBIM U KOJIMYECTBEHHBIN aHAIN3
cMecel (XpomaT 0-Macc-CHEKTPOMETpHsI), OIpEelNeIeHUe MUKPOIpPUMEceil, H30TONHBIA aHaJIM3,
U3MEpEeHHEe TEPMOXMMUYECKUX I1apaMeTpoB (PHEPruM HOHM3ALMU MOJEKYJ, SHEPrHMM IOSIBICHUS
MOHOB, HSHEPIUU JUCCOIMAIMN CBs3€i), M3y4YeHHE HMOHHO-MOJIEKYIAPHBIX peakuuid, razodasnas
KHCIIOTHOCTb U OCHOBHOCTb MOJIEKYII.

Meton penrreHoctpykrypHoro ananuza (PCA). ®dusnueckrue U TEOPETUYECKUE OCHOBBI METO/IA.
O6nactu npumeHeHus B xumuu ODOC: yCTaHOBJIIEHHE CTPOEHHUS MOJIEKYJ U KpPHUCTAJUIOB,
UCCIIEI0OBaHUE NTPUPOBI XMMUUECKUX CBSI3EH.

®oro- (POC) wm penrrenopotodnekrpoHHas (DCXA) cnekrpockonuu. Duszndeckue u
TeopeTudeckrue ocHOBBbI MeToJ0B. [Ipumenenune B xumun D0C: u3yyeHHE 3JIEKTPOHHOTO CTPOCHHUS
MOJIEKYJI, U3MEPEHUE JHEPTUH HOHU3ALINH.

Ontnueckas cnekrpockonus (UK, Y®, KP). ®usnueckue u TeOpeTUUECKUE OCHOBBI METO/IOB.
IIpumenenne B xumuu DOC: yCTaHOBJIEHHE CTPOEHHUS MOJEKYJ, W3Y4EHHE IWHAMUKH MOJEKYII,
U3MEpeHUe KOHLEHTpauuu. [IpuMeHeHHe CUMMETpUM NpU HHTEPIPETALUU SKCIEPUMEHTAIbHBIX
CIIEKTPOB.

CrexTpockonusi  3JEKTPOHHOrO TapamMarHuTHoro pe3oHanca (OIIP). ®wusuueckue wu
TEOpETUYECKHE OCHOBBI MeTOOB. [IpuMenenune B xumun OOC: ycTaHOBJIEHHE CTPOEHUS PAIUKAJIOB,
U3Y4YEHHUE JUHAMHUKHU MOJIEKYJI U MEXaHU3MOB PaIuKAJIbHBIX PEAKIIH.

4. OprannyecKkue MpON3BOIHBIC HETIEPEXOIHBIX JIEMEHTOB.

Opranuydeckrie MPou3BOAHBIE MIENOYHbIX MeTaiioB (I rpymma).

JIMTUITHOOpPTraHWYECKUE COCIUHEHUSA, HUX CBOWCTBA, CTPOCHHUE, METOAbl IIOJIYyYECHHUS U
MPUMEHEHHUE B OPraHUYE€CKOM CHUHTE3E.

Oprannueckue COeTMHEHUS HATPUS U KaJIUA.

Peakuust MerannupoBaHusa. ApoMaTHYeCKHE aHUOH-PAJMKANbl: 00pa3oBaHUE, CTPOCHHE,
CBOMCTRA.

Oprannueckue Npou3BoAHbIE A1eMeHTOB I rpynmsl.

MarauilopraHi4ecKrue COEMHEHUA: MOJIy4€eHue, CTpOeHue, CBOMCTBA. Poisib pactBOpuTENsS B
CHUHTE3€ MAarHHMOpPraHW4ecKNX coeAuHeHui. PeakIMoHHAas CMOCOOHOCTh MarHMHOPraHUYEeCKUX
COEAMHEHHI U UX MPUMEHEHUE B OPrAaHUYECKOM U METAJUNIOOPTAHUYECKOM CHHTE3E.

Oprannueckue Npou3BoaHbIE 351eMeHTOB XII rpynmsl.

[IvHk- ¥ KagMUMOpPraHWYECKUE COEAUHEHHS: IIOJIyYEeHHE, CTPOCHHE, CBOMCTBa. Peakuus
Pedopmarckoro.

Oprannueckue COEIUHEHUs] PTYTH: TOJy4YeHHE, CTPOCHHE, CBOWCTBA. MepKypupoBaHUE
apomaTuyeckux coenuHenuii. Peakiusa HecmesHoBa.

CummeTpusanus u JIACTIPONIOPIMOHUPOBAHHE PTYTBOPTraHUYECKHUX COCIUHCHHI.
Pryrhoprannueckue CcOeMHEHUs B CHHTE3€ OPraHUYECKUX NPOU3BOJIHBIX JIPYTUX METAUIOB U
OpraHHYeCKOM CHUHTE3E.

Oprannueckue npousBoanbie 351eMeHToB Il rpynmsb.

Bopoprannueckue coenuHeHus. OCHOBHBIE THUIIBI COCIUHEHUW, CUHTE3, CBOWCTBA, PEAKIIUH.
I'unpoGopupoBaHre HEHACHINIEHHBIX COCIUHEHHH, PETHOCENEKTUBHOCTh peakiuu. [IpumeHeHue
OOpOpPraHUYECKUX COCTMHEHHUN B OPTaHMYECKOM CHHTE3E.

KapbGopansl, wmeramiokapbopanbl, MMoidydeHHe, CBoiicTBa. (OCHOBHBIE THIBI KapOOPaHOB.
Hxocasapuieckne kapOopaHbl, OCHOBHBIE PEAKITUH.

AmoMuHUlOpraHuyeckue coequHeHus. OCHOBHBIE THUIIBI COEAMHEHUH, CHUHTE3, CBOMCTBA,
peakuun. Kartanuzaropel Llurnmepa-Harra. [lpumeHeHne amtOMUHUMOPraHUYECKUX COCIMHEHUW B
MIPOMBIIUIEHHOCTH ¥ OPTaHUYECKOM CHHTE3E.



Opranunueckue npousBoanbie 351eMeHToB XIII rpymibr.

lajnuit-, uHAWI- M TaTUHOPraHUYECKHE COCAUHEHUS: IIOIYy4YEHUE, CTPOEHUE, CBOMCTBA.
[IpumeHeHne TATMOpraHudYeCKUX COEAMHEHU B OpPraHM4eCKOM CUHTE3E.

[Tony4yeHne MOTYNPOBOJHUKOBBIX MAaTEPHAIOB METOJOM Tra3o(a3zHOro Pa3NOKEHHs TaJUIMi- U
WHIMHOPTraHUYECKUX COCTUHEHHUI.

CpaBHUTENbHAS PEAKIMOHHAS CIIOCOOHOCTh OPraHWYECKHUX MPOM3BOAHBIX 3jemMeHToB XIII
TPYIIIIBI.

Opranudeckue Npou3BOAHbIE 311eMeHTOB XIV rpynmsl.

Kpemuuitopranmueckue COeIMHEHMS: TOJIy4eHHE, CTPOCHHUE, CBOMCTBA.

I'mapocunmiinpoBaHue HEHACBILEHHBIX Pou3BOAHBIX. [lommopranocuiokcansl. CHUIMIOBBIE
s¢upsl. KpeMHuitopranudeckue coelMHEHHs B OPraHUn4eCKOM CHHTE3€ U MPOMBIIIJICHHOCTH.

I'epmanmii-, 010BO- M CBHHIIEOpraHUYeckue coeauHeHus. OCHOBHBIE THIIbI COEIUHEHMIA,
IIOJIy4YeHHUE, CTPOEHUE, CBOMCTBA M peakumu. [IpencraBieHuEe O TUIIEPBAICHTHBIX COEAVMHEHUSAX.
[IpakTHueckoe UCIONb30BaHUE OPraHUYECKUX MTPOU3BOAHBIX 1eMeHTOB XIV rpynisbl.

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

Coenunenns snemeHTOB XIV rpynmbl ¢ KpaTHBIMH CBSA3SIMM  DJIEMEHT-RJIEMEHT: CUHTE3,
cTpoenue, cBoiicTa. [IpoGiema qBOECBA3aHHOCTH B XUMHUH D0C HEMEPEXOTHBIX 2JIEMEHTOB.

Opranuueckue MpoU3BOIHBIE IIEMEHTOB XV IPYIIIbI.

Opranuueckue Mpous3BoaHbIe (hochopa U MBIIIBSIKA, OCHOBHBIE THUIBI COCIUHEHHUM BBICIICH U
HHU3IIEH CTEIEHEH OKHUCIEHHUS, METOJbl CHHTE3a, CTPOCHUS, CBOWCTBA. [ €TEpOLUKINYECKHUE
coequHeHus ¢docdopa. Peaknus Burrura. [Ipumenenne oprudeckux MNPOU3BOAHBIX 3JEMEHTOB V
IPYIIIBI B IPOMBIIUIEHHOCTH, CEJIbCKOM XO35I1CTBE, MEUIIMHE.

CypbMa U BUCMYTOPTraHUYECKUE COEAMHEHUSI.

5. Opranudeckue Npou3BOIHbIE IEPEXOIHBIX METAILIIOB.

Knaccupukanus MeTamIoOpraHMYecKMX COEAMHEHMH MNEepeXOAHbIX METalJIOB IO THUILY
JIMTaHA0B, KOOPAMHUPOBAHHBIX C METAJIJIOM.

KapOoHuIIbHBIE KOMIUIEKCHI IEPEXOHBIX METALIOB.

OcHOBHBIE THUIIBI KapOOHUIIOB METaUIOB. MeTObl CUHTE3a, CTpOeHUE U peakiuu. Kapoonunar
aHMOHBI, KAPOOHWJI TaJIOreHU b, KapOoHWIraaApusl. [Ipupona cBsi3u MeTamI-KapOOHUII.

MertannkapOOHWIbHBIE KJIACTephl MEPEXOAHBIX MeTauioB. (OCHOBHBIE THIIBI, IOJIY4YEHHUE.
CrepeoxumMHuueckasi HEXKECTKOCTb: MHIpalus KapOOHWJbHBIX, THAPHUIHBIX, YIJIEBOJIOPOIHBIX
JUTUHJOB U METaJUIMYECKOTro ocToBa. lIpeBpalieHus yrieBoJOpoJIOB Ha KJIacTEpHBIX KapOOHMIAX
METaJUIOB.

[IpakTueckoe npuMeHeHne KapOOHMIIOB METAJLIOB.

I'mapuHbIE KOMIUIEKCHI IEPEXOAHBIX METAILIOB.

OcHOBHBIE THUIIBI BOJIOPOAHBIX KOMITJIEKCOB MEPEXOJHBIX MeTaJI0B. COeMHEHNUS C BOJIOPOAHBIM
aTOMOM: MOHO-, OM- W mnonusaepHble. COeTUHEHUS C TEPMUHAJIBHBIM M MOCTHKOBBIM aTOMaMH
Bozopoaa. CoeAMHEHUsI C MOJIEKYJISIPHBIM BOJIOPO/IOM: CUHTE3, CTPOCHHE, CBOMCTBA. XapaKTep CBSI3U
METaJUI-BOJOPO/, €€ MOJIAPHOCTh, BO3MOKHOCTh JUCCOLMAlUU. B3auMHbIe NpeBpaleHus BOAOPOAHBIX
KOMILUIEKCOB M OPTaHWYECKUX COCIMHEHMU NEePEXOIHBIX METAUIOB. POIb BOTOPOIHBIX KOMIUIEKCOB B
METaJUIOOPTraHUYECKOM CHHTE3€ U KaTalau3e.

Kap6enoBble 1 kapOMHOBBIE KOMILJIEKCHI IEPEXOAHBIX METAJIIOB.

KapOeHoBblE KOMITIEKCHI MEPEXOAHBIX METAUIOB. OJEKTpOHHOe cTpoeHue. KapOeHoBble
koMmruiekcsl Gumepa. Kapbenossie komiuiekcsl [lIpoka. Meroapl cuHTe3a KapOEHOBBIX KOMILIEKCOB
@umepa (o Pumepy, no Jlannepry). Peakuun kapoeHOBBIX KoMIulekcoB Duriepa (HykiaeopuibHoe
npucoeaunenne k C), npenporoHupoBanue cBsized C-H. Ponp kapOeHOBBIX KOMIUIEKCOB B
Karanuse(merare3uc oneduHoB). Vcrmonp3oBaHre B TOHKOM OpraHudeckoMm cuHTese. Peakius [lerna.
Mertare3uc UMKINYECKUX ankeHoB. KapOMHOBbIE KOMIUIEKCHI MEPEXOIHBIX METAIOB. DJIEKTPOHHOE
crpoenue. Kapounossie kommiekcsl @uimepa. Kapounossie kommiekcs! Hpoka. CuHTe3 KapOMHOBBIX
KOMIUIEKCOB JielicTBUeM KHUCIIOT JIbtorica Ha kapOeHoBble KoMIuiekchl Duiepa. Peakium kapOMHOBBIX
KOMIIJIEKCOB C HYKJI€O(pWIbHBIMU peareHTaMu. Posib KapOMHOBBIX KOMILJIEKCOB B KaTaJM3e: METAaTe3UC
Y NTOJIMMEpHU3aLusl aTKUHOB.

KoMI11ekcel epexoaHbIX METAIIIOB.



OO6mrast XapaKTEpPUCTHKA CTPOCHHS W YCTOMYMBOCTU. Pa3znuyHbIe THUIBI CBS3€H METAJI-TUTAH]I.
CTpyKTYpHO-HEXKECTKHUE COEIMHEHUSA. BHYTpEHHSIS IMHAMUKA MOJIEKYII.

Komriekcsl MeTaisios ¢ onedruHaMu.

TUnel KOMIUIEKCOB C JIMHEUHBIMH H IOUKINYCCKUMHU MOHO- H HOJII/IOJ]e(bI/IHaMI/I. MeTOI[bI
MOJIy4eHUs, CTpOEHHUE, CBOIiCTBa. [Tpupona CBS3U onedpuHa c METaJIJIOB.
[ukno0yTanuerxene30TpukapooHui. Posb o1e(MHOBBIX KOMIUIEKCOB B KaTajH3e.

AUETHUIIEHOBBIE KOMILICKCHI.

Turbl alEeTUIEHOBBIX KOMIUIEKCOB. METOAbl IONy4YEHHMs, CTPOEHHE, CBOMCTBAa. MOHO- H
OMMeTaUINYeCKue KOMIUIEKCHI. ALETUICH-BUHUINACHOBAS NEPErpynnupoBKa B KOOPAMHAIIMOHHOU
chepe MeTauioB Kak METOJ| CHHTE3a BUHIJIMICHOBBIX KOMIUIEKCOB. AIIETUJICHOBBIE KOMIUIEKCHI B
KaTajause.

ANuIbHBIE KOMIUIEKCHI.

Tuns! anauibHbIE KOMILUIEKCOB. METO/1bl CUHTE3a, CTPOEHUE, peakluu. Poib B katanuse.

[ukoneHTaueHNIbHbIE KOMILJIEKCHI.

Tunbr kommuiekcoB. Ctpoerne. MeTtayutoneHsl: GpeppoleH, HUKeneneH, kobdansroueH. CuHTes.
PeakunonHnas cnocoOHOCTh (3aMelleHHe B JIMTaHe, PEaKIUU C Pa3pbIBOM CBSI3U METaUI-KOJIbLIO,
penoKc-peakun). MeTaoleHIIANIKIIbHBIE KAaTHOHBI. [{uKiioneHTaAueHWIbHbBIE POU3BOIHBIC
TUTaHA W UUpKOHMs. Tumbl KomiuiekcoB. CHHTE3, NPUMEHEHHE B KaTallu3e IPOIECCOB
IOJIMMEPU3ALUU. [ukonenTaaueHnIKapOOHUIbHbBIE KOMIIJIEKCBI. Cunres. Xumus
[UKIIONIEHTa e HIIIMapraHeTpukapOoHusia (IMMaHTpeHa).

[uxnonenTaaueHuIKapOOHMIIbHBIE KOMIUIEKCHI Keje3a, KooaibTa, MO0 IeHa.

ApEHOBBIE KOMILJIEKCHI.

Tunel apeHOBBIX KOMIUIEKCOB. bHC-apeHOBBIE KOMIUIEKCHI XpoMa. MeTonapl MOJdydeHHs u
peakiuu. ApeHXpOMTPUKapOOHUIIbHBIE KOMIUIEKCH. MeToibl nonydenust u peakiuu. [Ipumenenue B
OpraHuYecKoM cuHTe3e. KaTnoHHbIe apeHOBbIE KOMILJIEKCHI Xkee3a U Mapraiia. CUHTE3 U peakliuu. .

bu- u nonusaepHbie coeTMHEHUS IEPEXOTHBIX METAJUIOB.

JluneiiHple OW- W TONHSICPHBIC COCIUHCHHS IEPEXOIHBIX METaIOB: CHHTE3, CTPOCHUE,
cBoiictBa. [lpupoma cBsizu mertamn-nurang. CoequHEHUS C KPaTHBIMH CBS3SIMH MeETaJlI-MeTalll.
KnactepHble (kapkacHbl€) COEAMHEHMsI IMEPEXOAHBIX MeETaJIoB. BaxkHeilline CTpyKTypHBIE THIIbI
KJIACTEpOB, UX MHUHUMAIbHBbIE U MaKCHUMAallbHbIE pa3Mepbl. DIeKTpoHHOe cTpoeHue. CBOMCTBa U
JUHAMHKA MOJIEKYIL.

Karanutuueckue mnpoueccsl C Y4acTHEM METAJNIOPIrAaHUYECKUX COEAMHEHHMM IEepEeXOIHBIX
METaJIJIOB.

Onuromepuzanusi  onepUHOB U aueTHIeHOB. HukeneBble KOMIUIEKCHI B KaTaju3e
oJuroMepusanuu tuieHa. Lluknoonuromepusanus (CUCTeMBbl, cojeprkamie Hukenb (0) u JnHenHas
onuromMepusanus oyraauena (cucremsl, coaepxkamue namiaaui (0)). Huknnyeckas Tpumepusanus u
TeTpaMepu3alus aleTHIIEHOB (CHHTE3 POU3BOJHBIX O€H301a U IUKIOOKTAaTETPACHA).

[Tonumepusarusi oneguHoOB: KatanuzaTopsl llurnepa-HaTtTa, monudTwiieH, MOIUIMPOIUICH.
Crepeocnenuduyeckas noauMepusanus oOyraaueHa.

W3omepusarust oneuHOB: MuTpanusi ABOWHON CBA3M C Y4YacTHEM METAJUIaJKUIBHBIX U
MeTaJTAIIWIBHBIX HHTEpMeuaToB. Peakuys meraTesnca oaepuHOB.

['omorenHoe ruaprUpoBaHuE: KOMIUIEKCHI ¢ MOJIEKYIISIPHBIM BOJOPOJIOM, MEXaHU3Mbl aKTHUBAILlUU
BOJOPOJa, POJUEBbIE, KOOANbTOBBIE M pYyTEHUEBbIE KaTanu3aropbl. CeleKTHBHOE TUIPUPOBAHMUE.
ACHMMETPHUUYECKOE TUAPUPOBAHHUE.

Karanutuueckue mnpeBpalieHdss MOHOYIJIEPOJHBIX MOJIEKYN; OKCO-CHHTE3: KOOalbTOBbIE U
poaueble kKaTanuzatopbl. Cunte3 @umepa-Tponma. Kondepceus BoasgHoro raza. Kapbonunuponanue
U TaIpOKapOOHUINPOBAHHE.

Oxucrienue one(UHOB: SMOKCUAMPOBAHUE, KaTAIM3UPYEMOE IEPEeXOJHbIMU METaJJIaMH.
[Tonyuenue aneranpaeruia 1 BUHUJIAIETaTa U3 STHIICHA.

AnnmunsHoe ankunupoBanue CH-, NH- u OH-opranndeckux COeIMHEHHUW B YCIOBUAX
METAINIOKOMIIJIEKCHOT'O KaTaJin3a. MOHO-, AU- U IIOJIMACHTATHBIBE JIMI'aH/bI. XI/IpaJ'IBHBIC JIMTaHAbI 1
aCUMMEPTUYECKUI CUHTE3.

Mertare3uc oneUHOB U aleTUICHOB. Peakius Kpocc-coueTaHusl.

OcHOBHBIE Mpe/ICTaBIEeHUSI ONOMETAITIOPTaHNYECKON XUMUU.



[Tonsatne o metaymmodepmMeHTax: XJIOPOPWILI, UTOXPOMBI, (eppernoKCHHBI, BUTaMUH Bl12;
cTpoeHue u ononornueckne GyHkuuu. [IpuMeHeHne MeTalIOOpraHNYeCKUX COSTUHEHH B MEUITIHE.

Oprannyeckue coexaunHeHus f- smementoB. [IpencraBneHust 00 OpraHMYECKUX COSAMHEHUSX f-
3JIEMEHTOB. BaxxHenme CTpyKTypHbI€ TUIIBI, METOJbl CHHTE3a, IIPUPOAA CBSI3H, JUHAMUKA MOJIEKYJI.

7.3. UTorosas arrecranus
dopma arrecTary — KaHIUAATCKHA SK3aMEeH B YCTHOU (hopMme.
DK3aMEHAIIMOHHBIM OHJIET COCTOUT M3 TpPeX TEOPETHUECKHUX BOIPOCOB, TEMATHKa KOTOPBIX
MPEJICTAaBJIEHA B IPOTPAMME KaHAUJATCKOT0 SK3aMEHa.

Oo0pa3ubl On1eTOB
XuMus 3J1IeMeHTOOPraHUYeCKUX COeHHEeHUI

bumer 1

1. Knaccudukanus 31eMEeHTOOPTaHUYECKUX COeMUHEHHH. OCHOBHBIE ATallbl Pa3BUTHS XUMHUU
3JIEMEHTOOPIaHUYECKUX COCIMHEHUI. Ee BIUsAHNE HAa TEOPUI0 XUMHYECKOTIO CTPOEHHS MOJIEKYIISIPHBIX
CHCTEM.

2. JlutuiiopraHU4ecKne COCIWHEHUsS, WX CBOWCTBA, CTPOCHHWE, METOJABI TONy4YeHUS U
MPUMEHEHUE B OPraHUYeCKOM CUHTe3e. OpraHuyecKue COSUHEHUS HaTPUs U KaJIus.

3. BosmoxHOCTH mpuMeHeHHus crekTpockormuu SIMP B XUMHH 3IIEMEHTOOPTraHHMYECKUX
COETUHEHUH.

buner 2

1. KoHuenuusi apoMaTHYHOCTH B XHMHUU JJIEMEHTOOPTraHUYECKHMX COCIMHECHHMH. IIpumepsl
METALTOPTAHUYECKUX APOMATHYECKUX CHCTEM.

2. MarnuiiopraHuueckue COeIMHEeHU: TI0Jy4eHHe, CTPOeHHe, CBOMCTBA. Ponib pacTBopuTeNs B
CHUHTE3€ MArHUMOPTraHUYECKUX COEAUHEHHUI.

3. Macc-criektpoMerpusi. DuU3HMYECKHE M TEOPETHYECKHME OCHOBBI Meroma. Oobmactu
MPUMEHEHHUS B XUMHUH 3JIEMEHTOOPTaHUYECKUX COETMHEHHU.

buner 3

1. [Ipupona XUMHUYECKHX CBSI3€M B 3JIEMEHTOOPTaHUYECKUX coeAuHeHUsX. KpaTHbie cBs3u
3JIEMEHT-YIJIEPOJ U 3JIEMEHT-3JIEMEHT. MHOTOLIEHTPOBBIE CBS3U.

2. [luHK- ¥ KaIMHHOPTaHUIEeCKUE COSTMHCHUS: TTOJTyYeHNE, CTPOCHHE, CBOMCTBA.

3. MeTon peHTreHOCTpYKTypHOro aHanu3a. dusmdeckre M TEOPETUYECKHE OCHOBBI METOA.
O6acTi MPUMEHEHHS B XUMHH 3JIEMEHTOOPTAaHUYECKUX COCTMHEHUM.

buner 4

1. Teopernueckue OCHOBBI CTEPEOXMMHUU 3IIEMEHTOOpPraHM4eckux coenvHeHui. Ilonarue o
KOH(pOpMaLUsAX U KOHPUTYpaLusX.

2. Oprannveckne COeIMHEHUS PTYTH: TIOIy9eHUE, CTPOCHHE, CBOMCTBA.

3. Ontuueckas cnekrpockornust (UK, Y@, KP). ®usnueckue u TeOpeTUYECKHE OCHOBBI
MeToa0B. [I[puMeHeHne B XUMHUH 3JIEMEHTOOPTraHUYECKUX COCTMHEHNN.

buer 5

1. OcHOBHbIE TUIBI PEAareHTOB (AIEKTPODUIbI, HYKICO(DUIbl, KapOEHOUBI U JIp.) B XUMHUHU
AJIEMEHTOOPTaHNYECKUX COETMHEHUH.

2. Bopopranndeckue coeIMHEHHs: CTPOCHHUE, CHHTE3, CBOMCTBA, PEaKIUH.

3. CrieKTpOoCKOMus 3JIEKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. du3nueckue u TeopeTUYecKHe
OCHOBBI METO/1a ¥ TIPUMEHEHHUE B XUMHUU IJIEMEHTOOPTaHUYECKUX COeTMHEHUH.

burer 6

1. Kmaccudukanus OCHOBHBIX THUIIOB peakIMid C y4yaCTHEM METalJIOOPTaHUYECKHX
COCIUHCHHM.

2. Kap6opanbl, MeTayuiokapOopaHsbl, oJIydeHHe, CBOWCTBA.

3. BosmoxHOCTH mpuMeHeHHs crekTpockormnuu SIMP B XUMHH 3IIeMEHTOOPTraHHMYECKUX
COEIMHEHUM.



buner 7

1. Paznuuus B crpoeHun u cBoiictBax DOC B razoBoil, XuAKoW u TBepao ¢azax. Pomb
HOJIIPHOCTU Cpeibl U crneuupuyeckoil cosnbBaTanMu. VMOHBI M HMOHHBIE Napbl, UX peaKLUOHHAas
CIIOCOOHOCTb.

2. AMIOMUHUMOpPraHMYecKue COEJUHEHUs: CHHTEe3, CBOMCTBa, peakuuu. Karanuszaropsl
[urnepa-Harra. IlpuMmeHeHne amOMUHUMOPraHUYECKUX COEAVMHEHUN B IPOMBINUICHHOCTH U
OpPraHUYECKOM CHHTE3E.

3. Macc-ciektpomeTpusi. Dusznyeckne W TEOpPETHYECKHWE OCHOBBI Merona. O6mactu
IIPUMEHEHHS B XMMHUH 2JIEMEHTOOPTAHUYECKUX COEIMHEHU.

buner 8

1. Knaccudukanus 3J1eMEHTOOPraHUYeCKHX CoequHEeHUH. OCHOBHBIE ATalbl Pa3BUTHS XUMHUHU
BHeMeHTOOpFaHI/I‘-IeCKI/IX COGI[I/IHCHPIﬁ. Ee BJIMAHHUC HA TGOpI/IIO XUMHUYCCKOT'O CTpOGHI/ISI MOJIeKyJISIprIX
CHCTEM.

2. lamnmii-, UHAWI- ¥ TATUHOPTaHWYECKUE COSAMHCHHUS: TOJydeHHUE, CTPOSHHUE, CBOWCTBA,
MPUMEHEHHUE.

3. MeToni peHTreHOCTPYKTYpHOTO aHain3a. dDu3ndeckre M TEOPETUYECKHE OCHOBBI METOA.
OO6acTv MPUMEHEHHS B XUMHH 3JIEMEHTOOPTaHUYECKUX COCTMHCHHM.

buiner 9

1. KoHuenuuss apoMaTUYHOCTH B XUMHM 3JIEMEHTOOPraHMYECKHX coeauHeHui. I[lpumepbl
METAJUIOPTAHUYECKUX APOMATUYECKUX CUCTEM.

2. KpeMHUilopraHuuecKkue COCOUHEHHUsS: TIOJyueHHe, CTPOSHHE, CBOICTBA, NPHUMEHEHHE.
[IpeacraBnenue o rUNepBaJICHTHBIX COCIMHEHUSIX.

3. Ontuueckas crnekrpockonmst (MK, Y@, KP). ®usnyeckue W TEOPETUYCCKHUE OCHOBBI
Meroa0B. [IpuMeHeHne B XUMHUH 3JIEMEHTOOPTraHUYECKUX COCTUHEHUN.

buner 10

1. Ilpupoga XMMHUYECKHUX CBA3€H B 3JIEMEHTOOPTaHUYECKUX COeAUHEHUsX. KpaTHble CBS3U
AJIEMEHT-YIJIEPOJL ¥ DJIEMEHT-2JIEMEHT. MHOTOLIEHTPOBBIE CBS3H.

2. 'epMaHmii-, 0JI0BO- ¥ CBUHEIIOPTAHUYECKUE COCTUHEHHS.

3. CrieKTpOoCKOMNus 3JIEKTPOHHOTO MapaMarHuTHOTO pe3oHaHca. PU3MUECKue U TeOpeTHYecKue
OCHOBBI METO/1a U IPUMEHEHHE B XUMHH dJIEMEHTOOPTaHUYECKUX COCTUHEHUMN.

burner 11

1. TeopeTnyeckre OCHOBBI CTEPEOXUMHH 3JIEMEHTOOPraHWYecKUX coeauHeHui. Ilonsatue o
KOH(popManuax U KOH(pUrypamnusx.

2. Coenunenust sneMeHToB XIV rpynmbl ¢ G -CBA3BIO dileMeHT-3ieMeHT. CoelnHeHMs
anemMeHTOB XIV rpynmsl ¢ KpaTHBIMU CBA3SIMU JIEMEHT-)JIEMEHT.

3. BosmoxHOCTH mnpuMeHeHHusl crekTpockonuu SAMP B XUMHMH 3JIeMEHTOOPraHHMYECKUX
COCUHCHHM.

buner 12

1. OcHOBHBIE THIBI pPeareHTOB (IEKTPOQHIIBI, HYKJICOPUIIBl, KapOCHOUIBI M Ap.) B XMUMHUHU
AIIEMEHTOOPTaHUYECKUX COCTMHECHUH.

2. Oprannyeckue npou3BogHbIE Gochopa U MBIIIbSIKA, OCHOBHBIE THIIBI COCTUHEHUN BBICIIECH
Y HU3IIEW CTENEHEW OKHUCIIEHUs, METOAbl CUHTE3a, CTPOCHHUE, CBOMCTBA. [IprMeHeHne opraHnyecKux
MIPOU3BO/IHBIX 3JIEMEHTOB V IPYHIBI B IPOMBIIUIEHHOCTH, CETbCKOM X03HCTBE, MEIUIIUHE.

3. Macc-ciektpomeTpusi. Dusznyeckne W TEOpPETHYECKHME OCHOBBHI Meronma. OOmacTu
MPUMEHEHHS B XUMUU 3JIEMEHTOOPTaHUYECKUX COEUHEHUM.



buner 13

1. Knaccudukanus OCHOBHBIX THUIIOB peaKIMid C y4yaCTHEM METaTIOOPTaHUYECKHX
COCTUHEHUM.

2. Meraimonensl: (eppolieH, HUKeNneleH, kooanbroneH. Cunre3. PeakiimonHas criocOOHOCTb.
MertaioneHunaaKwibHble KaTHOHBL. L{HMKIIONeHTa ueHnIbHbIE TPOU3BOIHBIE TUTAHA U LIUPKOHUS.
CI/IHTCS, IMPUMCHCHUC B KaTaJIN3C. I_II/IKJIOHGHTaI[I/ICHI/IJIKap6OHI/IJIbHBIe KOMIIJICKCHI.

3. Meron peHTreHOCTPYKTYpHOro aHanu3a. dusnueckue M TEOPETUYECKUE OCHOBBI METOJA.
Oo6mactu MNPUMCHCHUSA B XUMHUH 3JICMCHTOOPIraHNYCCKUX COCHHHGHHﬁ.

buner 14

1. Paznuuus B crpoeHun u cBoiictBax DOC B razoBoil, KUAKOW u TBepaod ¢azax. Poib
MOJIAPHOCTU Cpelbl W creuuduueckod coibBaTali. VOHBI M HOHHBIE Mapbl, UX pEaKIMOHHAA
CIIOCOOHOCTb.

2. Karanutuueckue mpoIrecchl C y4acTHUEM METATIOPraHUYECKUX COEAMHEHUN NEepexXOIHBIX
METaJIJIOB.

3. Ontrueckas cnekrpockonusa (MK, Y@, KP). ®dwusnyeckue M TEOPETHUYECKHUE OCHOBBI
MeTo0B. [IpruMeHenre B XUMHUH 3JIEMEHTOOPTaHUYECKUX COCTUHEHHI.

buer 15

1. Knaccudukanus 3JIeMEeHTOOPTaHUYECKUX CoelMMHEeHHH. OCHOBHBIC ATalbl Pa3BUTHS XUMHUHU
3JIEMEHTOOPTaHWYCCKUX COCTMHCHUN. Ee BIUsSHUE HA TEOPUIO XUMUIECKOTO CTPOSHUS MOJICKYIISIPHBIX
CHCTEM.

2. [lonsiTe 0 MeTaytopepMeHTax: XJIOPOPWILI, ITUTOXPOMBI, (heppeIOKCHHBI, BUTAMHH B,
cTpoeHue u ononorndeckue GyHKIuu. [[puMeHeHne METaIUIOPraHMYECKUX COCIMHECHUI B MEHIINHE.

3. CIeKTpOCKOMHS JICKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. DU3HYECKUe U TEOPETUICCKHE
OCHOBBI METO/1a U IIPUMEHEHHE B XUMHUHU DJIEMEHTOOPTaHUYECKUX COCTMHEHHUH.

KangunaTckuil sKk3aMeH NPOBOAMTCSA B MPUCYTCTBUM HE MEHee 2 YJIEHOB 3K3aMEHAI[MOHHOMN
KOMHUCCHH U3 COCTaBa, yTBepxkaeHHoro npukasoM no MpUX CO PAH, B ycTHOM WM MHUCbMEHHOM
BUJIE C TOCJIEIYIOUIMM YCTHBIM COOECEJOBAHHMEM I10 BOIIPOCAM, YKAa3aHHBIM B 3K3aMEHAIllMOHHOM
6unere. Ha noaroToBKy OTBETOB B MMCbMEHHOM BU€ OTBOAUTCS 1 akageMuueckuil yac.

Kpurtepuu oneHnBaHus 0TBeTAa acCIUPAHTA

Munumym 3 Bompoca Ounera (M3 3) HMEIOT MOJIHBIE OTBETHI.
ConepkaHre OTBETOB CBHJACTEIBCTBYET OO0 OTIMYHBIX 3HAHUSIX

«OTIUYHO»
BBINYCKHUKA U O €r0 YMEHHUHU pemiath npodeccrnoHalbHbIe 3a1auH,
COOTBETCTBYIOIIHE €ro Oyayien KBaauhuKaIim.
Munumym 2 Bompoca Ounera (M3 3) HMEIOT TMOJIHBIE OTBETHI
ConepkaHre OTBETOB CBHJICTEIBCTBYET O XOPOIIUX 3HAHUSIX
«Xopo1o»

BBIMYCKHUKA U O €r0 YMEHHMM peuath npodeccuoHaNbHble 33/1a4H,
COOTBETCTBYIOIIME €ro OyayIiel KBanupukanuu

Munumym 1 Bompoc Omsera (M3 3) UMeeT MOJIHBIA M MpPaBUIIbHBIN
OTBET, 2 BOIPOCA PACKPBITHI HE MOITHOCTHIO. ConepKaHue OTBETOB
«Y IOBJIETBOPUTEIIBHO» | CBUJIETENILCTBYET O HEJOCTaTOYHBIX, HO YJOBJIETBOPHUTEIbHBIX
3HAaHUAX BBINIYCKHHKA W O €ro OIpaHNMYCHHOM YMCHHH pPCUIATh
npodeccuoHaIbHBIE 33/1a4H.

Tpu Bompoca Omiera (M3 Tpex) He uMeroT oreera. CopepxaHue
«HeynoBneTBOpUTEIbHO» | OTBETOB CBUAETEILCTBYET 00 OTCYTCTBUU 3HAHUI BBIYCKHHMKA U O
€ro HEyMEHUH pemaTh NpohecCHOHATbHBIC 3a1a4H.
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8. YuedHo-MeToAMYecKOe U HH(POPMALIMOHHOE o0ecTedeHne JUCITUTIIMHBI

OcHoBHas JuTepaTypa
Peyros, O. A. Oprannyeckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlabopaTopus 3Hanu#, 2014. — 567 c.
Peyros, O. A. Oprannyeckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlabopaTopus 3HaHu#, 2014. — 623 c.
Peyros, O. A. Oprannyeckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlabopaTopus 3HaHu#, 2014. — 544 c.
PeytoB, O. A. Opranudeckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypu, K. I1. Byrun —
M.: bunowm. JIaGoparopus 3Hanuii, 2014. — 726 c.
Cwmurt, B. A. OCHOBBI COBPEMEHHOI'0 OPTaHMYECKOTO CHHTE3a. Y4ueOHoe nmocodue / B. A. Cmur,
A. 1. Junbman. — M.: bunom. Jlaboparopus 3nanuii, 2014. — 750 c.
Onemen6poiix, K. Meramnooprannueckas xumus / K. Dnpmen6porix. — M.: buHowm.
Jlaboparopus 3uanui, 2014. — 750 c.

JlonoIHUTeIbHAS JTUTepaTypa
Adanacees, b. H. ®usnueckas xumus / b. H. Adanacees, FO. I1. AkynoBa. — M.: Jlanb, 2012.
—464 c.
bapeimok, B. II. Besnecymmuii x&uBOTBOpHBIA KpemHuii; monorpadus / B. II. Bapeimok,
M. I'. Boponkos. — Upkytck: UpI'TY, 2014. — 276 c.
Boponkos, M. I'. I'eHe3uc 1 3BOTIONMS XUMHM OPraHMYECKUX COCTUHEHUI repMaHus, 0JI0Ba U
ceunna / M. I'. Boporkos, K. A. A63aea, A. 10. ®enopun; UpUX um. A. E. ®asopckoro CO
PAH. — HoBocubupck: Axanemuueckoe u3n-Bo «I'eon, 2012. — 214 c.
BoponkoB, M. I'. O xumum u xu3Hu: 70 5eT wuAeH, HWCCICTOBAHUNW W CBEpUICHUN /
M. T'. Boponkos; UpUX um. A. E. ®asopckoro CO PAH. — HoBocubupck: Akanemuieckoe
n3n-so «l'eo», 2014. — 410 c.
Boponko, M. I'. Cunanonsl. Ot 3¢emMepoB K MOHOMEpaM, OJIMIOMEpaM U MoJauMepam /
M. T'. Boponkos, C. B. bacenko; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck:
Axanemuueckoe n3a-Bo «I'eon, 2014. — 142 c.
Ioncaneec, K. Hanoctpykryper B Oumomemunumue / K. Toncamsec, K. Xanpbepmranr,
K. Jlopencun, JI. Haup — M.: bunowm. JlabopaTtopus 3nanuii, 2013. — 520 c.
['opuikos, B. M. OcuoBbl puznueckoit xumun / B. . IN'opmikos, U. A. Ky3nenos. — M.: bunom.
JlaGopatopus 3Hanuii, 2014. — 407 c.
Kayen, XK. buomeramnooprannueckas xumus / XK. XKayen. - M.: bunom. Jlaboparopus
3nanmi, 2015. — 496 c.
Wnuen, O. OcHOBbI opranuyeckoil crepeoxumuu / 3. Unmen. — M.: bunom. Jlaboparopus
3Hanui, 2014. — 703 c.
Knenun, B. . Beicokomonekynspusie coequnenus / B. U. Knenun, 1. B. ®enycenxo. — M.:
Jlanp, 2013. - 512 c.
KoBanenko, JI. B. buoxumuueckre OCHOBbI XUMHHM OHOJOTMYECKH AKTUBHBIX BELIECTB:
yuebHoe nocooue / JI. B. KoBanenko. - M.: bunom. JIaboparopus 3nanuit, 2014 — 229 c.
Jlay, A. K. Hano- u 6uoxommnosutel / A. K. Jlay, ®. Xyceitn, X. Jlapau. — M.: bunom.
JlaGopatopus 3Hanuii, 2015. — 392 c.
Hocoga, O. B. ®ropconepxkammue azuasl 1 0en3zasunsl / 3. B. Hocosa, I'. H. Jlunyrosa, B. H.
Yapymun, O. H. YUynaxun. — Exatepunoypr: YpO PAH, 2011. —455 c.
Peokonkos, 1. 1. Hanomarepuansl: yuedbnoe mocodue / JI. U. Poixonkos, B. B. JIéBuna,
3. JI. I3un3urypu. - M.: bunom. JIaboparopus 3nanumii, 2014. — 365 c.
CunbBepcreiin, P. CnextpomeTrpuueckas HACHTU(UKALMS OpPraHUYECKUX COEAUHEHHH /
P. Cunbgepcreiin, ®@. Beoctep, [. Kumi. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 557 c.
ConnarenkoB, A. T. Ilectunuasl U peryjiasTopbl pocTa: MpUKIATHAs OpraHudeckas Xumus /
A. T. ConnarenkoB, H. M. Konsauna, A. Jle Tyan. — M.: bunowm. Jlaboparopus 3nanwmii, 2014.
—223c.



17. Crapoctun, B. B. Marepuansl W MeTOAbl HAHOTEXHOJIOTHH: YydeOHOe Tmocobue /
B. B. Crapoctun. — M.: bunowm. JlaGopatopus 3nanuii, 2014. — 431 c.

18. TpaBenb, B. ®. Opranmueckas xumus: ydeOHOoe mocoOme mias By3oB: B 3-ex 1. T. 1 /
B. @. TpaBens. — M.: bunom. JIabopartopus 3nanuii, 2014. — 368 c.

19. TpaBenb, B. ®. Opranmueckas xumus: ydeOHOe mocoOue s By3oB: B 3-ex 1. T. 2 /
B. @. Tpasens. — M.: bunom. JIabopartopus 3nanuii, 2014. — 517 c.

20. TpaBenp, B. @. Opranmveckas xumus: ydeOHoe mocobue misa By3oB: B 3-ex 1. T. 3 /
B. @. Tpasens. — M.: bunom. JIabopartopus 3nanuii, 2014. — 388 c.

21. XenvBunkenb, JI. Cucremarnyeckas HOMCHKJIATypa OpPraHMYECKHMX COCIUHCHUH /
J. XenpBunkenb. — M.: bunowm. JIaboparopus 3nanuii, 2014. — 232 c.

22. Yepuona, C. B. ®apmanepruueckas xumus: ydeOHUK 1 By3oB / C. B. UepHoBa; mon pen.
I'. B. Pamenckoii. — M.: bunom. Jlaboparopus 3uanuii, 2015. — 472 c.

23.IOpoBckas, M. A. Xwumus apoMaTHUYECKUX TETCPOLUKINYCCKUX COCAMHCHUUA /
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1. buomeramnoopraHudeckas XUMHUs [DIEKTPOHHBIA pecypc]: yueOHoe mocobwe / moa pen.

Kaysna XK.; nmep. caurn. B.IIL. [daguenko, K.B.3aiineBa. — OnekTpoH. gaH. — Mocksa:
WznatensctBo  "Jlabopatopust 3Hanumit", 2015. — 505 c¢. — Pexum pocryna:
https://e.lanbook.com/book/66354. — 3ar1. ¢ sxpaHa.

2. byxapos, C.B. Texnonorust Tonkoro oprannyeckoro cuaresa. Y. Ill. Dnementoopranndeckue

coenuHeHUs1 [DneKTpoHHbIN pecypc]: yueOHoe mocobue / C.B. byxapos, WU.3. WnanauHos,
I'.1O. Knumenrosa, I'.H. Hyrymanosa. — Onextpon. aan. — Kazans: KHUTYVY, 2006. — 72 c.
— Pexxum gocryma: https://e.lanbook.com/book/13344. — 3ari. ¢ skpana.

3. Pomanorckuii, Bb.B. OcHOBbI karanm3a [DJEKTpOHHBIH pecypc|: ydeOHOe Tmocooue /
b.B. PomanoBckuii. — OnexkTpoH. naH. — MockBa: UznatenbctBo "JlabopaTtopusi 3HaHuit'",
2017. — 175 c. — Pexum nocryma: https://e.lanbook.com/book/94126. — 3ari1. ¢ sxpaHa.

4. Xaiipymmun, P.A. Metoasl moyuyeHus: OpraHMuecKuX M 3JIEMEHTOOPTaHHYECKUX COCTUHEHHIA
[DnexTpoHHBIN pecypc]: yueObHoe mocodue / P.A. Xaiipymnua, M.b. I'a3zuzos, JI.P. Baraysa,
A.N. llepuna. — OnextpoH. nan. — Kazane: KHUTY, 2016. — 324 c. — Pexum goctyna:
https://e.lanbook.com/book/102069. — 3aru. ¢ skpaHa.

5. Dnpmen6bpoiix, K. Metamnooprannueckas XxuMus [ DNeKTPOHHBIN pecypc]: yueOHoe mocodue /
K. Dnpmenopoiix; nep. ¢ Hem. KO. @. Onpynenko, [1. C. Ilepexanuna. — DIEKTPOH. TaH. —
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HNuTepHer-pecypcesl
Taylor &Francis (>xypHaJbl H3/1aTEILCTBA)
American Chemical Society
Thieme Chemistry
Wiley Online Library
Royal Society Chemistry
Springer
Sci Finder (Chemical Abstracts Service)
Web of Science
Pedeparusnas 0a3a ganneix [TIHTE CO PAH
E-library
ObC «M3natennctBo «JIaHby»

9. MarepuajibHO-TeXHUYECKOe o0ecneyeHne y4eOHOH TUCHMIIINHBI

Jly11 ocBOEHMS TPOrpaMMbl OOyUYEHUS U JUIsl BBIMOJIHEHHSI HAYYHO-UCCIIE0BaTEIbCKUX padoT Mo
TeMe JUCCepTallMM KaKJOMYy AaclUpaHTy TMpPeAoCTaBICHO WHAMBHIyalbHOE pabodyee MecCTo,
00Opy/IOBaHHOE  TPUTOYHO-BBITSDKHOM ~ BEHTWIALIMEH,  BOJONPOBOJIOM, BOJIOOTBEJICHHUEM,
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BO3JIyXOBOJOM. ACHHpPaHThl HMEIOT BO3MOXHOCTb HCIOJb30BaTh MaTepPHAIbHO-TEXHUYECKHE
CpeacTBa JIabopaTOpuii, B KOTOPHIX BBIMOIHSIOT KBAIM(DUKAIIMOHHBIE U TUCCEPTAIMOHHBIE PAOOTHI
(oprrexHuka, peakTHBBI, pacxoiHble MaTepuajbl, JadopaTopHas TMOCYAd, H3MEPUTEIbHOE
obopymoBaHue).

OcHOBY MarepHalbHO-TEXHHMYECKOM 0a3bl HMHCTUTYTa COCTaBJISIOT JIBa  LHU(POBBIX
myabTusgepubix  @ypoe-criekrpomerpa AMP  (DPX 400 u AVANCE 400), peHTreHOBCKUI
muppakromerp  Bruker D8 ADVANCE, pentreHoBckuii audpakromerp D2 PHASER,
uHopakpacuelii Dypbe-cnekrpomerp Vertex 70 ¢ Paman mnpucraBkoii, uH(pakpacHblii Dypbe-
cnekrpomerp Excalibar HE 3100 Varian, mukpoanamusarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, OIIP-cnekrpomerp ELEXSYS ES580, ycranoBka
HAHOCEKYHJIHOTO HMITYJIbcHOTO (hoTonmsa, xpomatomacc-criektpomerp QP-5050A, xpomaTtomacc-
cnekrpomeTp Agilent 5975 ¢ xumwnueckor wonuzaredt, tanaemMubiii TOF/TOF macc-criektpomerp
Ultra Flex, snexrponusii mukpockon TM 3000 Hitachi, cnekrpodyopumerp FLPS920 Edinburg
Instruments, Y ®/BUI-cnektpomerp LAMBDA 35 u qusnbkomeTp.

Jlnst mpoBeleHHS KBAaHTOBO-XMMHMUYECKMX pPACUETOB HMEETCS BBIYMCIMTENbHBIA KiacTep
39I'/112I'6/14T6 u HeoOxomumoe nporpammuoe odecnieuenne (GAUSSIAN, GAMESS, DALTON u
DIRAC).



