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1. Ilesan u3y4eHus: AUCHUILIMHBI

Obecrnieyenue npodeccuoHalIbHON MOArOTOBKU acUPAaHTOB B 00JACTH HEOPTaHUYECKOM
XUMUH.

2. 3aiavyu AUCHUTLIHHBI:

dopmupoBaHUE TOTOBHOCTH

— (dopmynupoBarh o0IIHe,
HEOPraHUYECKOW XHUMHU;

— OCYIIECTBJIATh OTOOp M pEaTu3alliio COJepKaHus y4eOHOro Marepwaia B o0JjacTu
HEOPraHMYECKOW XMMHUU B COOTBETCTBUH C LEISIMHU U 33/Ja4aMU MOJTOTOBKH CIEIIHAIHCTOB 110
cnenuanbHOCTH «Heopranuueckas XUMHUs»;

— BBIOMpAaTh ONTUMAIIGHBIA JJISl BBITIOJHEHUS KOHKPETHONH HaydyHOW WM HAy4dHO-
TEXHUYECKOH 3a/1a4i METO/1 UCCIICAOBAHMS,

— TPEJICTABIATh PE3yJIbTAaThl HAYYHBIX UCCIICAOBAHUI B 00JIACTH HEOPTaHUIECKOW XUMHH
B HAy4yHO-TIONYJSPHOM BHJEC M TPaHCIMPOBaTh HUX IOCPEJACTBOM CPEICTB MacCOBOMU
uHpopmanuu.

cnenuduyeckue W YaCTHBIE 3a7a4d B  o0JacTu

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM MPOrpaMMbl
CrnenuanpHast nuctmmnHa "Heopranndeckas xumus'otHocuTcs: kK OOpa3oBaTebHOMY
KOMITIOHEHTY «J{uCIUIITUHBI (MOYJIN )» IPOTPaMMBbl ACIIUPAHTYPHI.

4. TpeOoBaHUA K pe3yJIbTATAM OCBOEHUSI JUCIUNIMHBI
W3ydyenne paHHOW y4yeOHOW AMCUMIUIMHBI HAMpaBlIeHO Ha
obOyyvaronuxcs cnenuaibHbix koMrerenuuit (CK)

dbopmupoBanue y

Ne Kon n HanmeHoBaHue
TLIL. KOMHCTCHIMH WHanKaTopsl JOCTIKEHHUST KOMIIETEHIHH
1. CK-1 CniocoGHOCTB K 1. TIpoBoAMT HaydHbIE HCCIIEOBAaHUS B 00JACTH

MPUMEHEHHUIO B XO/€
COOCTBEHHBIX HaYYHBIX
HCCIICIOBAHUIA
METOJ0JIOTHYECKUX OCHOB,
MMOHSITHUIHHO-
KaTEeropuaJibHOTO U
TEPMHUHOJIOTUYECKOTO
arrapara HEOpraHM4EeCKON
XUMHH.

XUMHUHU C IPUMEHEHUEM METO0JIOTMH, TOHATUHHO-
KaTeropuajbHOro u TEPMUHOIOTUYECKOT O
arrapara HEOPraHUYEeCKON XUMUU.

2. YUuThIBa€T B UCCIEAOBAaHUIX OCOOEHHOCTH
COBPEMEHHBIX TEHJEHIIMHA HEOPTraHNYECKON XUMUH.

2 CK-2CnocobHocTb 3. DopMynUpYeT  IOJIOKEHHMST  HaydyHOU
MPUMEHSTH MTEPCIIEKTUBHBIE HOBHM3HBI  JIFICCEPTAIUH c pUMEHEHUEM
METObI HCCIIEIOBAHUS CHCTEMHOT0 nojxona K OIHCAHUIO
3aKOHOMEPHOCTEH | O00OCHOBBIBaEMBIX  MpPEUIOKEHUH B paMKax
ocoOeHHOCTEH COBOKYITHOCTH HaYYHbIX XapaKTePUCTUK
(GYHKIIMOHUPOBAHUS MpeUIaraeMbIX peIIeHu.
HEOPTraHUYeCKOM XMMHHU B 4. BpIsgBiseT, aHAIM3UPYET W TpeAsaraet MyTH
YCIIOBHSIX pereHus mpoOieM HEeONpeeICHHOCTH U PHCKA B
HEOIPEICIEHHOCTH U PUCKa KOHTEKCTE UCCIIEIOBAaHUN CTPYKTYPHBIX JIEMEHTOB

KOOPJMHAIIMOHHON XUMUU.

3 CK-3CnocobHoCTh 5. Hcnonb3yer pe3yIbTaThI Hay4HbIX

WCTIOJB30BaTh  PE3YNIbTATHI WCCIIeIOBAaHHHA TUTSt pemeHHs npodaem

COBPCMCHHBIX

KOOpIIPIHElLIHOHHOﬁ XHUMUU.




Kon n HaumeHoBanue

TLIT. KOMICTCHIMMU WNuankaTopsl JOCTUKEHHSI KOMITETEHIIUU
HCCIENOBAHUM Ul Lenei 6. Ilpumenser pe3ynbTaThl COBPEMEHHBIX
pelieHus npobiieM HCCIeI0OBaHUI CTPYKTYpBI u CBOIICTB
KOOPJMHAIIMOHHOM XUMUHU. KOOPJMHAIIMOHHBIX COSMHEHH.

4 CK-4CrniocobHOCTB 7. Vcnonb3yer pe3yJIbTaThl COBPEMEHHBIX

HCIOJIb30BaTh PE3yIbTaThI
COBPEMEHHBIX
HCCIIEJOBAHNUM B 00/1aCTH
KOOPIUHAIIMOHHOW XUMHH
JUTSL COBEPIIICHCTBOBAHHUS
(U3HKO-XMMHUYECKHX
METO/IOB aHAJIM3A.

UCCJICIOBaHMI /ISl COBEPIICHCTBOBAHHS (DU3UKO-
XMMHYECKUX METO/IOB aHAIN3a.

8. JleMoHcTpUpyeT 3HaHHE OCOOCHHOCTEH METO/I0B
B KOOPJIUHAIIMOHHON XUMHH.

5. CTpykTypa AMCHUILIMHBI 110 0YHOI (popMe 00yUeHHUs.

OO6mias TpyHoEMKOCTh ITUCHUIUIMHBL cocTaBisieT 53ad.en. (180 wacoB), ux pacmpezneneHue 1o
BUJaM paboT MPeICTaBICHO B Ta0IHIIE:

Buj yuebHoii paboTh Bcero CemecTpbl
(1acoB) ("acer)
3

KonrakTHas paGoTa, B TOM 4ncJie:
ayIMTOPHAA MO BUAAM Y4eOHbIX 3aHATHIi (Bcero) 72 72
B TOM 4HCJIE:
— JEKIAU 36 36 -
— MpaKTHYECKHE 36 36 -
— abopaTopHbIe -
HNuast koHTaKTHAsA padora:
ITpomexxyToUYHAs aTTECTAIUS
CamocTrosiTeIbHasi padoTa, B TOM YHCJIE: 108 108
IIpopabomxa yuebHozo (meopemuueckozo) mamepuana 34 34 -
Buinonnenue unousudyanvuvix 3a0anuti (n002omoexa 56 56 )
coobweHul, npeseHmayuil)
Peghepam 10 10 -
Iloozomoska k meKkywemy KOHmpoio 8 8 -
Oo0mas TpyI0eMKOCTh qac. 180 180 -

3a4. e] 5 5




6. Conep;kanue TUCHUILVINHBI 110 0YHOM (popme 00yueHHUst

[To uToram m3yyaemMol TUCIMILTUHBI aCITUPAHTHI (00yJarOIIUecs) CIAI0T KaHIUAATCKHUI dK3aMCH
(3a4eT c OleHKOM).

JucuunnHa n3ydaercs Ha 2 Kypce, B 3 ceMecTpe 10 y4eOHOMY TUIaHy O9HOH (popMBI 00ydYeHHSI.

Bujabl yueoHoii padoThl, BKJIIOYAS CAMOCTOSITEIbHYI0 padoTy
CTYACHTOB U TPYAOEMKOCTb (B 4Yacax)

Ne Tewma. =
3 [IpaxTrdeckue Jlabopatopr | Camocto
/n OcHOBHBIC BOIIPOCHI E 3aHATUS bIC 3aHATHUS | ATEIbHAs
&) Jlexuun
pabota
[Tepuonuueckuii 3aKoH
.. MenneneeBa u
1 CTPOEHHE aToMa. 3 4 6 ) 14
XuMuyeckas CBI3b U
CTPOEHUE MOJIEKYJI
KommnnekcHsie -
2 (KOOpIMHAITMOHHBIC) 3 6 6 12
COCIMHCHHUS
OOmue _
3 | 3aKOHOMEPHOCTHU 3 4 2 10
MPOTEKAHUS
XMMHYECKUX PEAKIUI
4 | PactBOpBI 1 3 2 2 - 10
BIIEKTPOIUTHI
OCHOBBI 1 METOIBI -
5 HEOPraHUYECKOT O 3 4 4 12
CHHTE3a
6 | Xumus s- U p- 3 2 2 - 10
3JIEMECHTOB
7 | Xumus d-371€MEeHTOB 3 4 4 - 14
8 | Xumus f-niaeMeHTOB 3 4 4 - 14
OO6mue npeacTaBieHus -
0 u3nUecKnx MeToaax
9 HCCIICIOBAHUS B 3 6 6 12
HEOPraHUYECKOMN
XUMHH
10 | KonTpomnb - - - -
Hroro Hroro Hroro Hroro
nabopaTtopH
JIeXIIMOHHBIX [IpakTuueckux pl€ 3aHATUA | CAMOCTOs
TECJIBHOU
Yacos SaHsaTuii paboTsI
36 36 108




7. O6pa3oBaTeibHbIEe TEXHOJIOTHHU
OOpa3oBaTeNbHBIC TEXHOJIOTHUH, HCIOJIB3yeMbIC IPH peau3alliil Pa3IudHbIX BHIIOB

yueOHOM paboThl: aKTHUBHBIE W WHTEPAKTHUBHBIE (DOPMBI MPOBEACHHS 3aHATUN - IEJIOBBIE U
pOJIEBBIC WIPBHI, pa30op NPAKTHYECKHX 3a7ad W KEWCOB, KOMIBIOTCPHBIC CHUMYIISAIINU,
MICUXOJIOTMYECKHUE U MHBIE TPEHUHTH.

I[HSI Jiul ¢ OrpaHM4YCHHBIMU BO3MOKHOCTAMH 300POBbA NPCAYCMOTPCHA OpraHu3aluAa

KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BaHHUEM 3JICKTpOHHOI>i IIOYTHI.

Y4eOHO-METOIMYeCKHE MaTephalibl Ui CaMOCTOSITEIBbHONH pPabOThl OOydYaIOMIMXCS M3

Yycila UHBAJIMJIOB U JIML C OFPaHMUYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) npenocrapustoTes
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIEHUsIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaiins.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATEIBHOTO amapaTra:
— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOI 0 TOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBINA TNepeyeHb MOXET ObITh KOHKPETU3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA

o0yyJaroumxcs.

akrown

8. [lepevyeHb OCHOBHOIi M 10NIOJHUTEILHOH Y4eOHOH JIUTEPATypPbI
OcHoBHasi yueOHasi IuTEPaATYpa

Heoprannueckas xumust: B 3 T.: yueOHMK JUIsl CTyAeHTOB By30B / o pea. FO.JI. Tpetbskoga. -
M. : Akagemus, 2004.

Xaxanuna T.1. Heopraunueckas xumusi. M., FOpaiir, 2010, 288c.

VYraii SI.A. O6as u Heopranndeckast xumus. - M.: Boicinas mikona, 2004. - 527 c.

AxwmeroB H.C. O0iast u Heopranuyeckas Xumust. - M.: Beicias mxona, 2003. - 743 c.
Kucenes 10.M., [lo6pbmnna H.A. XumMust koopArHAIIMOHHBIX coenHeHni. M.: "Axanemus’",
2007.-352c.

I[J'ISI OCBOCHUA JUCHUIIIIMHBI MHBAJIMJAAMU U JIMDAMH C OrPaHUYCHHBIMU BO3MOKHOCTAMUA

3A0POBbA UMCHOTCA H3JJaHUSA B DJICKTPOHHOM BHUIC B 3HeKTp0HHO'6I/I6HI/IOTe‘{HLIX CHUCTEMAx

«/lanvy u «FOpaumy.

»w

o

JlonoiHuTEIbHAS Y4eOHasi IuTepaTypa

Kapanetrssan M.X., Ipakun C.WU. O6mmas u Heopranndeckas xumus. M.: Xumus, 2001.
Korron @., Yunkuncon [Ix. CoBpemeHHass Heopranudeckas xumud. M.: Mup. 1-3 TT.,
1969

Hekpacos b.B. OcHoBwl 06mieit xumun. M.: Xumus. 1-3 TT.

Tpetrbsaxos 10./]., Mapteinenko JI.U., I'puropse A.H., lluBanzeA.}O. Heoprannueckas
xumusg. Xumusa saeMeHToB: B 2 kH. - M.: Xumusg, 2001. Ileatun 10.A., Buakos JI.B.
duznyeckue MeTOIbI UCCIea0BaHuA B XUMuH. M., 2003.

Cnuupia B.M., Mapteinenxo JI.M. Heoprannueckas xumusi: M.: U3n-so MI'Y, 1991.
Hparo A. ®usnueckue Meronsl B xumuu. T. 1, 2. M.: Mup, 1981.



7. Twmnecnm P, Xaprutram WM. Mogenb OTTaJKUBaHWS DJIEKTPOHHBIX Map BaJEHTHOM
0007109KH B cTpoeHUE MoJieKya. M.: Mup, 1992.

8. JlxoncoH /. TepmoguHamMudeckue aclieKThl Heopranuieckon xumun. M.: Mup, 1985.

9. Kocrpomuna H.A., Kymok B.H., Ckopuk H.A. XuMusi KOOpAMHAITMOHHBIX COSIUHEHUH.
M.: Bercii. mk., 1990.

10. Kykymkun FO.H. Xumus koopiuHaIMOHHBIX coeauHeHuid. M.: Beicur. mik., 2001.

11. ¥Vannc A. CrpykrypHas Heopranndeckas xumus. T. 1-3. M.: Mup, 1987.

12. Jleti K., Cen6bun [1. Teopetnueckas Heopranudeckast Xumusi. M.: Xumus.

13. Epemun E.H. OcHOBBI XMMUYECKO# TepMoaAMHAMUKHU. M.: Bricmias mkona.

Ilepeuennb pecypcoB cetu «UHTEpHET)

CaiiThl cripaBOYHBIX IPABOBBIX CHCTEM: WWWw.garant.ru; www.consultant.ru
CrpaBouHo-npaBoBas cucrema «Koncynsrant [Tnrocy» (http://www.consultant.ru)
DnexkTponnas oubmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

Poccuiickoe o6pazoBanue, denepanbubiii mopran [Odunnansuerii caint] — URL:
http://www.edu.ru
5. HHTepHeT caiiThl BeaymMx rocyaapcTBeHHbIX BY30B u HayuHblx opranuzauuii PO:

MI'Y, CIIoI'Y, PXTY, HI'Y, KyoI'Y, PAH P® u np.

6. 3apyOexHbie Beayme HaydHbie U yueOHble 1ieHTphl: NBS USA, MTI UK, ChLabJapan,
NSRDS u ap.

7. WutepakTuBHas 6a3a NaHHBIX KHUT U )KypHaIIOB SpringerLink.

8. Xwummueckuii penakrop ChemSktch:http:// www.acdlabs.com

AR

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs M3
YHCJIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOKHOCTAMHU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSAM UX 3[JOPOBbS U BOCHIPUATHUS HH(DOPMAITIH:

9. MeToauyeckne yKazaHus s 00yYaOUIUXCS 0 OCBOEHHIO JUCIUIJIMHBI

HpI/I OCBOCHHU NUCHHUIUINHBI CJICAYCT IMOJIb30BATHCA «MGTOI[I/I‘ICCKI/IMI/I YKa3aHUuAMHA T
OpraHM3ali CaMOCTOSITEIbHONW paboThl CTyJEHTa», pa3MElIEHHbIMU Ha caiTe (¢akyibTera
(https://kubsu.ru/ru/fhivt/organizaciya-samostoyatelnoy-raboty-studentov).

B ocBoenun JAUCHUIITIMHBI MHBAJIUJAMH W JIMOAaMU C OTPaHUYCHHBIMHU BO3MOXKHOCTAMU
310pOBbs OOJIBIIOE 3HAYEHHME HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIONIOJIHUTEIBHOE Pa3bsICHEHNE Y4eOHOro MaTepuara.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUM 110 NPCIAMETY SABJIIIOTCA BaKHbBIM (1)aKTOp0M,
CHOC06CTByIOHII/IM WHAUBUAYaJTIU3allun 06yquI/1$1 N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIMIOM MM JIMIOM C OrPaHUYEHHBIMHU
BO3MO>XHOCTSIMH 37J0POBBSI.

10. ITepeyenb HMHPOPMANMOHHBIX TEXHOJIOTHI, HCIIOJIb3yEeMBbIX NPH OCYLIECTBJICHUHU
o0pa3oBaTe/IbHOI0 mpoulecca MO0 JUCHUIVIMHE, BKJIKOYasi IepeYeHb NPOrpPaMMHOIO
ol0ecrieyeHust 1 MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

I/IH(bOpMaL[I/IOHHBIC TCXHOJIOTHHU, UCIIOJIB3YEMbBIC TP OCYIICCTBIICHUNU O6pa3OBaTCJIBHOFO
nponecca mo JUCHUIIMHE TTO3BOJISIIOT:


http://www.garant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.elibrary.ru/
http://www.edu.ru/

- o0ecrieunTh B3aMMOJEHCTBHE MEXKIY YUaCTHUKaMU 00pa30BaTEIbHOTO MpoIecca, B TOM
YKCJIE CHHXPOHHOE U (WJIM) aCHHXPOHHOE B3auMoJIeicTBHE nocpeAcTBoM cet "MHTepHeT";

- (ukcupoBaTh X0J 00pa30BAaTEILHOTO IMpOLEcca, Pe3yJbTAaTOB MPOMEXKYTOUHOMN
aTTeCTalUY 1O AUCUUIUIMHE U PE3YJIbTaTOB OCBOCHHS 00pa30BaTEIbHOM MPOrpaMMBl;

- OpraHu3oBaTh IpoOIEeCC 00pa30BaHUA MYTEM BHU3yalU3allUUd H3ydaeMol HHGOpManuu
MOCPEACTBOM UCIOJIB30BaHUS IPE3CHTALUN, Y4EeOHBIX (PUITBEMOB;

- KOHTPOJIMPOBATL PC3YJIbTAThI O6yLIeHI/I5[ Ha OCHOBE KOMIIBFOTECPHOI'O TECCTUPOBAHUA.

Ilepeuens mporpaMMHOro odecreyeHust

1. - [IlporpaMmbl, JIEMOHCTpAallMK  BUACO  MaTEpUAIOB  (IPOMUIPHIBATEID
«WindowsMediaPlayery).

2. [TporpaMMsl 1j1s1 IEMOHCTpAIMK U co3ianus npe3enrarmii («MicrosoftPowerPointy).

IlepeyeHb coBpeMeHHBIX NMPOQeCcCHOHAIBHBIX 0a3 JTAHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM

1. CnpaBouHo-nipaBoBas cuctema «Koncynsrant [Tnroc» (http://www.consultant.ru)

2. DnexrponHas 6ubnuoreunas cucremMa eLIBRARY.RU (http://www.elibrary.ru)/

U T.JI.

11. MarepuajibHO-TeXHHYECKOE OCHAIIIEHHE.

Ne| HawmeHoBaHWE IOMEIICHHH /ISl TIPOBEICHUS BCeX BUAOB | Anpec (MECTOMOIOKEHE) TOMEIICHUN

i/ y4eOHOU AESITETFHOCTH, MPETyCMOTPEHHON yI4eOHBIM JUTSL TIPOBEJICHYIS BCEX BHUIIOB YIeOHOU
II IJIaHOM, B TOM YHCJIC TIOMCUICHUS AJIA CaMOCTOSITEIIbHOM JACATCIIbHOCTU, HpCI[YCMOTpeHHOI\/'I
paboTHL, C yKa3aHWEM MepedHsI OCHOBHOTO 000pyIOBaHUS, Y49e0HBIM TUIAHOM

yueOHO-HATISTHBIX TOCOOUIA U MCIIOTIB3yEeMOT0
HPOrPaMMHOT0 00ecTIeueHuUs

1 |JlexuroHHAsT ayaWUTOPHS, OCHAIICHHAS MPE3CHTAIIMOHHON
TeXHUKOH (IIPOEKTOP, OKpaH, KOMIIBIOTEP/HOYTOYK) ¢ 422 C
COOTBETCTBYIOIIUM IporpaMMHEIM obecnieuernem (110).

2 |CnoenuanabHoe TOMeIlIeHne, OCHAIIIEHHOE JIOCKOM, 136,
MPE3eHTalOHHON TEXHUKON MPOEKTOP, 9KpaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM MPOrPaMMHBIM 126C

obecnieuenuem (I10).

3 |Kabuner [uIsi BBITIONHEHHS JUCCEPTAIMOHHBIX pPaboT
YKOMIUICKTOBaHHAS ~ CIIEHUAIM3UPOBAHHOW MeOelplo |
TEXHUYECKUMH CPEJICTBAMH O0YUYECHHUS

136

4 |JTaboparopus CIEKTPOCKOIHH KOOPJIMHAIIMOHHBIX
coeMHEHNH, B KoTopoi HaxoaaTrca MK-Oypre ciektpometp
VERTEX-70, cnexrpodoromerp UV-VISHITACHIU-3900, 134 C
KP-cniekrpomerp SPEXRAMALOG, mmmaHOBOMHOBBIN UK-
bypbe CIIEKTPOMETP JTADC-1000, KOMIIBOTEPBI,
aHanm3arop xxuakoct Pmroopar nanopama -02.

5 |Jlabopatopusi CHHTE3a KOOPIWHAIMOHHBIX COCIWHCHUH, B
KOTOPOM HaxOAATCS: YCTaHOBKA IS OCAKICHHS TOHKHX
wiesok CCRCopraCubelSSA, cymmnbabiit mkad CIITY,
JI03aTOPBl  ABTOMATHYECKHE, IUTUTKA  JJICKTpUYECcKas,
MeIlIajJKa MarduTHas, Bechbl aHaauTHuyeckue ShinkoHTR-

136 C




220CE.

6 |Jlaboparopusi (U3MYSCKUX METOJOB HCCIICIOBAaHUSA, B
koTopoit Haxomsrcs: OIIP-cmexrpomerp, MK-cnextpomerp 136
IR-70, maWTKA SJICKTPUYECKHE, KOMITBIOTEPBI, MeEIIaaKa
MaramTHasi, Becsl ananutndeckue BJIP-200.

7 |JIaboparopwst 3JIEKTPOXUMUICCKOTO CHHTE3a,
YKOMIUIEKTOBAaHHAs TaKUM o0opyaoBaHHEM Kak:
nporpammaTop ummnyiascHoro toka BK1760A, BakyymHBIN
CyIIWIBHBIH 1Kad mcB-65/3.5.

424C

8 |Jlaboparopuss HEOpPraHWUYECKOr0 CHUHTE3a, B KOTOPOWM
HaxomsaTcsa:  Beckl  aHamuThueckue  AdventurerOhaus, 422C
MelllaJika MarHuTHas ¢ nogorpeBoM MM-5, mumTKU
JeKTpUYeCKHe, XoaoauapHuK Candy.

9 |Jlaboparopusi XUMHH KOOPAMHAMOHHBIX COeANHEHHH, B
KOTOpoii HaxoaaTcs: VICTOYHHK TOKa, CymmabHbIN mKkad, pH 426C
meTp-uonomep «Mymptutect 111-1», cranmus pabodas,
noredoctatlPCFRA, memanka marautaas LekiMS1.

10 |JTabopaTopust OnoOHEOpraHMYECKOH XUMHH, B KOTOPOii
HaxozsTcs: pabodas cTanmus, HcTOYHUK Toka CT-562-M, 428C
cnekrpodorometp Leki SS 2110 UV, memanka MarHUTHaS,
J103aTOp KamelbHbIH.

11 {JTaGopaTopus 3aIUTHBIX MTOKPBITUH, UMEIOIIAs B
ocHareHun: [Ipubop A onpeaereHus MPOYHOCTH MIEHOK,
«KoHcranTa Y-1A», pabouast CTaHIUSA, CYIIMIBHBIN KA
1IC-80-01 CITY, mydenbhbrii mikad SNOL, Bech
texHoxummudeckue AComJW 1, aaresumerpPosi-testAT-A,
aIMa3HBINA CTAHOK JJIs1 PE3KU BHICOKOMPOYHBIX KOMITO3UTHBIX
MaTepUaJIOB.

443C

12 |JTaGopaTopust XUMHUYECKOM TEXHOJIOTHH U
MaTepuanoBeieHus, coaepkamas: CrnekrpodoTomerp
LekiSS 2107, Becsi anekrponnsie LekiB 5002, pH merp,
«Qxcnept-001-1», Memanka marHuTHas ¢ mogorpesom [13-
6110, mydenpnas neus LOTP, BerpsixuBatensl KAC-
MAGHS?7, tBepnomep TK-2M, nentpudyra mabopaTopHas
IIEH-16, muxpockon Metajuiorpaduyeckuii AbTaMu.

435C

13|J/IabopaTopusi KOMIIO3UTHBIX MAaTEPUANIOB, COJEPIKAIIAS:
AbpasumerpTaberAbraser, Meranka ¢ MoIorpeBoOM, IITHTKH 433C
JJIeKTpUIecKue, Bechl aHamutudeckue BJIP-200, memanka
MAarHuTHasi, TEpPMOCTAT BOJSHON POTOYHBIM.

Taxke B KyOI'Y dynkunonupyror YHIIK «Anamur» u LeHTp KOJIIEKTHBHOTO
MOJIB30BaHUsA «JlMarHOCTUKa CTPYKTYpbl M CBOWCTB HAHOMAaTEPHUAIIOB», B KOTOPBIX HMEETCS
YHUKaJIbHOE BBICOKOTEXHOJIOTUYHOE COBPEMEHHOE 000pYyIOBaHME, MO3BOJISIONIEE BBHIIOIHATH
HAY4YHO-HUCCIIEJOBATENIbCKYI0 pa0OTy Ha BBICOKOM YPOBHE: CKAHUPYIOLIMHA 3JIEKTPOHHBIN
MHUKPOCKOII C dHeproaucnepcnonHon npucraskoil JSM 7500F, aToMHO-CHUI0BON CKaHMPYIOIINN
mukpockorn JSPM 5400, OT1IP cnextpomerp JEOL FA-300, AMP criekrpomerp JNM ECA-400.

12. OueHo4HbIE CPEICTBA MO AMCHHUILIHHE

JUia  npoBeAeHHA  NPOMEXKYTOYHOW  arrecTaluu  (MPEACTaBIsAETCS  OTAEIbHBIM
JOKYMEHTOM B (hopmate mpuioxenus k PITT)




[Tpunoxenue

K paboueli mporpamme aTTecTanuu no aucuuiuimae Kanaumaarckuii sx3amen no «CreruaibHas
nucuuiimHa "Heopranmyeckas XuMusi»

Kputepuu onieHku u TpeOOBaHUS K aCIIUPAHTY:

- 3HaHHMe U NMOHMMAHUE TeOPeTHYeCKOro Marepuasna (omnpeneisieT paccMaTpUBaEMbIe
MOHSTHS YETKO U MOJIHO, PUBO/ISI COOTBETCTBYIOIINE PUMEPDI; UCIIOIb3yeMble IOHITUS CTPOTO
COOTBETCTBYIOT T€ME);

- aHAJIM3 U OleHKa HHPopManuu (rPaMOTHO MPHUMEHSET KaTeropHaJIbHBIN aHau3;
YMEJI0 UCHOJb3YyeT MPUEMbl CpaBHEHUS W 000OILIEHUS ISl aHalu3a B3aUMOCBSI3U MOHSTUN U
ABJICHUH; CIOCOOEH OOBSICHUTH AJIbTEPHATHBHBIC B3IJISAbI HAa paccMaTpUBaeMylo HpodiieMy
(ecu 3TO YMECTHO) M NMPUNTH K cOATaHCHUPOBAHHOMY 3aKJIIOUEHHUIO; TEMOHCTPUPYET TUana3oH
HCIOJIE3YEMOTr0 HH(OPMALIMOHHOTO MPOCTPAHCTBA);

- MOCTPOEHHE CYKIeHUH (SICHOCTh M YETKOCTh M3JIOKCHHUS; JIOTUKA CTPYKTYPHUPOBAHUS
JIOKa3aTeIbCTB;  BBIIBUHYTHIE TE3HCHI  CONPOBOXKAAIOTCS TPaMOTHOW  apryMeHTallMel;
IPUBOJIATCS PA3JINYHbIE TOUKU 3pEHUS (€CIIH 3TO BOZMOXKHO)).

«Onenka «5» (OTJII/I'—IHO)» BBICTABJISICTCA  ACTIMPAHTY, KOTOpHﬁ ACMOHCTPUPYCT
BCCCTOPOHHEC CUCTCMATHYCCKOC 3HAHHC H BBICOKUH YPOBCHb NOATOTOBKH. ACHI/IpaHTOM JaH
HOJIHI)H\/JI, HpaBI/IJII)HHﬁ OTBCT I10 BCECM KPUTCPHUAM OLICHUBAHMA.

«Ouenka «4» (X0pouIo)» BHICTABISAETCS aCIUPAHTY, KOTOPBIM Jajl MPaBUJIbHBIA OTBET,
HO TP 3TOM OBLIU JAOMYIIEHBl HETOUHOCTH WJIM OIIMOKU B ONPEIEICHUSIX, UMEIUCh HEAOCTaTKU
B apryMeHTallu, ObUTH AOMyHIeHbl (aKTUYeCKHe W (WIM) TEPMHUHOJOTUYECKHE HETOYHOCTH,
KOTOpBIE HE HOCAT CYLIECTBEHHOI'O XapaKTepa.

«Ouenka «3» (yA0BJIETBOPUTEIBHO)» BBICTABISETCS AaCHHUPAHTy, KOTOPHIM ObLIH
HA3BaHBl M ONPEJEIICHBI JINIIh HEKOTOPBIE OOOCHOBAHUS, MPU3HAKH, DJIEMEHTBI, OCHOBAHWUS,
CTaUA W TOCHeACTBHS. JlOMyIeHbl CYIECTBEHHBIE TEPMHHOJIOTHYCCKHE W (aKTHUYSCKUE
omuOku. CoOCTBEHHAsI TOUKA 3PEHHUS HE MPEICTaBIICHA, a TAK)Ke HE MPEJCTABICH HE TMOJIHBIN
aHaJM3 U OIleHKa UH(OpMaIIUHU.

«Ouenka «2» (HeyI0BJIETBOPUTEJIbHO0)» BBICTABISETCS aCIUPAHTY, KOTOPBIM J1aj
HENPaBWIbHBIM OTBET C HEMPABUIBLHOW TPAKTOBKOM T€Mbl. DK3aMEHALIMOHHBIN JIUCT CJaH Mocie
UCTEUYEHUsI BPEMEHH, OTBEJIEHHOTO0 Ha IMOJIOTOBKY OTBETa. ACIHPAHT IpPU MOATOTOBKH OTBETA
IBITAJICA IOJIB30BAaThCA WM IOJIB30BAJICS HE MPELyCMOTPEHHBIMU Ha JK3aMEHE WIH 3a4dere
BCIIOMOTATENbHBIMU CPEICTBAMHU (3JIEKTPOHHBIMH, [I€YATHBIMU U JJPYTUMH).

HNEPEYEHH BOITPOCOB JIJISI U”TOITOBOI'O KOHTPO.ISI 3SHAHUM

1. Tunossie KOHTPOJIbHBIC 3aJaHW UJIW UHBIC MAaTCPUAJIbI, HGOGXOI[I/IMLIC JJI1 OIICHKHU 3HaHPII>i,
YMCHHﬁ, HAaBBIKOB U OIIbITA ACATCIBHOCTH B ITPOLCCCC OCBOCHUSA NPOTPAMMBI ACITUPAHTYPbI
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Bomnpocsl kK KaHIHIATCKOMY YK3aMeHY

Tema 1. Ilepuoanuecknii 3axkon .. MenaesieeBa U cTpoeHre aroMa. XuUMHYeCKasi CBA3b
U CTPOEHH e MOJIEKYJT

1.1. OcHOBHBIC TPEICTABICHHS O CTPOCHHHM aToma. BoiHOBas (GYHKIUS W YypaBHCHHE
[penunrepa. KBaHTOBbIE uuCla, pajuaIbHOE U YIJOBOE paclpEeAesieHUEe 3IIEKTPOHHON
IUIOTHOCTH. ATOMHBIE opOutanu (S-, p-, d- u f-AQO), UX SHEpruu M rpaHUYHBIC TOBEPXHOCTH.
Pacnipenenenue anextponoB no AO. Ilpunuun Munumyma sHepruu. [Ipunnun Iaynu. AtomHble
TepMsl, paBuiio XyHaa. CoBpeMeHHas (opMyIHMpPOBKa NEPUOIMYECKOTO 3aKOHA, 3aKOH Mo3:u,
CTpYKTypa mepuoauueckol  cucrembl. KopoTko- M AJMHHONEPUOIHBIA  BAPHAHTHI
nepuoau4eckoil Tabaunpl. [leprosasl u rpynmnsl.

1.2.  3akoHOMepHOCTH M3MEHEHHUs (DyHIAMEHTAIbHBIX XapaKTEPHUCTUK aTOMOB: aTOMHBIX M
UOHHBIX paJlycoB, MOTEHLMAJAa HMOHHU3AIMM, DSHEPrUM CPOJACTBA K OJIEKTPOHY U
AJIEKTPOOTPULIATEIBHOCTH.

1.3.  I'paHuUIBI NEPUOIUIECKON CUCTEMBIL. [IepCIeKTHBBI OTKPBITHS HOBBIX 3JIEMEHTOB.

1.4. Ilepuoau4HOCTH B HM3MEHEHMU CBOMCTB IPOCTHIX BEILIECTB U OCHOBHBIX XHMUYECKHUX
COCMHEHUH — OKCHIOB, THUAPOKCHJIIOB, THUIPUIOB, TAJIOTEHUIOB, CYIb(QHUIOB, KapOUIOB,
HUTPHUI0B U OOPUJIOB.

1.5. Ilonste o mnpupoie XUMHUYECKOW CBA3M. OCHOBHBIE XapaKTEPUCTHUKU XHMHYECKOM
CBA3M: JUIMHA, DHEPIUs, HAIPABIECHHOCTb, MOJIAPHOCTb, KpaTHOCTb. (OCHOBHBIE THIIBI
XUMHUYECKOH CBSI3U.

1.6.  OcHoBHBIC TIOJIOKEHUST MeToAa BaleHTHBIX cBs3eil (MBC). 'mOpuau3zaius opourtaneii.
HampaBneHHOCTb, HACHILIAEMOCTb M HOJSPU3YEMOCTb KOBAJIEHTHON CBsi3u. Biusgnue
HEIOJICJICHHBIX AIEKTPOHHBIX I1ap Ha CTPOEHUE MOJIEKYJ, MoJesb [ miecnu.

1.7. OcHoBHbIE TTOJIOKEHUS MeToaa MOJICKYJISIPHBIX opoOwuranei (MMO).
JIBYyXLIEHTPOBBIECABYX3JICKTPOHHBIE MOJIEKYJIIpPHbIE OpOMTAIM. DHEPreTHMYecKHe IuarpaMmbl
MO roMosiiepHBIX U Fe€TEPOSAECPHBIX IBYXaTOMHBIX MOJIEKYJ. DHEPTUs UOHU3ALUN, MAarHUTHbBIE
U ONTHYECKME  CBOWCTBA  MoOJIeKyl. MHoroneHTpoBele MO, runepBajJieHTHblE U
ANIEKTPOHOAEPUIUTHBIE MOJIeKY bl [IpuHIMI H30100aMbHOTO cOOTBETCTBUSA. KOppensiuonHsle
JUarpamMmabl.

1.8. Honnas cBs3b. HMoHHas MojeNb CTPOCHHUS KpPUCTAJUIOB, OOpa3oBaHWE HWOHHBIX
KPUCTAJIIJIOB  KaK  pe3yjabTaT HEHANpaBJIEHHOCTH M  HEHAChII[aeMOCTH  HMOH-MOHHBIX
B3aumozeiicTBuil. MoHHbIN paguyc. OCHOBHBIE THIBI KPUCTAIIIMUYECKUX CTPYKTYp, KOHCTAHTa
MapnenyHra, SJHEprUsi MOHHOW PEIIETKHU.

1.9. MexMoieKkylIsipHOEe  B3aUMOJIEHCTBME —  OpUEHTALlMOHHOE, HWHAYKIHMOHHOE |
qucrnepcuoHHoe. Bonopoanast cBs3b, €€ MpUpoaa.

1.10. Bseanenue B 30HHYIO Teoputo. OOpazoBaHHME 30H — BAJEHTHOM M IMPOBOJUMOCTH U3
aTOMHBIX U MOJIEKYJISIPHBIX OpOuTaliell, 3anpenieHHas 30Ha. MeTayuibl U JU3JISKTPUKU. [ paHuIlb!
MIPUMEHUMOCTH 30HHOM TEOPHH.

Tema 2. KoMmuiekcHbIe (KOOPAUHALIMOHHBbIE) COCAHMHECHUS

2.1. OcHOBHBIE TOHATUS KOOPJAWHAIIMOHHOM TEOPUHU. THIBI KOMIUIEKCHBIX COEAMHEHUH I10
KJaccu(UKaluU JMTaHI0B, 3apsly KOOPAWHAIMOHHON cdepbl, YHCITy LEHTPaIbHBIX aTOMOB.
HoMeHkatypa KOMIUIEKCHBIX cOeqUHEHUN. M30Mepusi KOMILIEKCHBIX COCIUHEHUN.
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2.2. O6pa3oBaHHE KOOPAUHAIMOHHBIX COSIMHEHUN B paMKaX HOHHOW MOJIETU U MPEICTaBICHUN
JIptouca. Teopust MATKMX M KECTKHX KHUCIOT W OcHOBaHuil Ilupcona, ypaBuenue [lparo-
Beiinanma. YcToH4MBOCTS KOMIUIEKCOB B PACTBOPAX W OCHOBHBIC (PAKTOPHI, €€ OMPEICIISIONINE.
KoHCTaHTBl yCTOWYMBOCTH KOMIUIEKCOB. JIaOMIIBHOCTh U MHEPTHOCTb. DHTPONMUMHBIN BKJIaI B
IHEPreTHUECKYI0 YCTOHYMBOCTh KOMILJICKCOB, CONbBATHBIN d(h(eKT, XenaTHbIil 3G deKT, mpaBuiia
uukioB JILA. Uyraesa.

2.3. [Ipupoa XuMHUYECKOH CBSI3U B KOMIUIEKCHBIX KOEAMHEHUSAX. OCHOBHBIE MTOJOKEHUS TEOPUU
kpucrtaumnaeckoro moss  (TKIT). Pacmeruienune d-opOutaneii B OKTadApHYECKOM U
TETPAdPUUYECKOM T0JIe. DHEPrusl pacUIeIICHUs, SHEPTUS CHAPUBAHUS U SHEPTUsl CTaOUIN3alNN
KpuctaymmueckuMm nojeMm. Crekrpoxumudeckuil psia suranaoB. [lonstue o Tteopum fHa-
Tennepa, TeTparoHaIbHOE UCKAKEHUE OKTAIPUUYECKUX KOMILJIEKCOB.

2.4. Duepreruueckass auarpamma MO KOMIUIEKCHBIX coequHeHMH. [locTpoeHue rpymmoBbIX
opOuTaneil U WX B3aUMOJCHCTBHE C OpOMTAISAMHU IIEHTPAJIBHOTO aToMa, G- U TM-ITOHOPHBIE U
aknenTopubie Juranael. Mcnomp3oBanue TKII m MMO nns oOBSICHEHHS ONTHYECKHX U
MarHUTHBIX ~CBOWCTB KOMIUIEKCHBIX coeauHeHuil. Jluarpammel Tana03-Cyrano  ans
MHOTO3JIEKTPOHHBIX CUCTEM.

2.5. KapOonwiel, MeTauiokapOeHbl, MeTawioneHsl,  ¢ymiepuasl.  Kommiekcer ¢
MaKpOOUKIIMYCCKUMHU JIMTaHJdaMU. HOJII/I?IZIGPHBIG KoMIniekcel. M30- u TeTCPOIIOJIMCOCANHCHHUA.
Kitacteppl Ha OCHOBE IEpPEXOIHBIX M HENEPEXOAHBIX 3JIEMEHTOB. KpaTHble CBsI3M MeTall-

METaJlJl, IOHSATHE O O-CBS3H.

2.6. MexaHu3Mbl peakUuil KOMIUJIEKCHBIX CO€IMHEHUH. Peakuuy 3amelieHus, OTIIEIICHUS U
IIPUCOCIMHEHMS JINTAH/A, OKHMCINTEIbHO-BOCCTAHOBUTENbHBIE pEakUMH. B3auMHOe BiIMsHUE
JUTaHIo0B B KoopauHammoHHOU cdepe. Tpanc-Bmmsaue M.U. UYepnsieBa, mmc-3pdext A.A.
['punbepra. BuyrpucdepHsie peakiiuu JUraHios.

2.7. HpI/IMeHCHI/Ie KOMILJIEKCHBIX COCIMHEHUM B XUMHUYECKON TCXHOJIOTMH, KaTaJIn3¢€, MCAUILINHC
" 3KOJIOTHUH.

Tema 3. O0mue 3aKOHOMEPHOCTH NPOTEKAHUS XHMHYECKUX PeaKIui

3.1. OCHOBHBIE MOHATHS U 3ala4¥ XMMHYECKON TEPMOAVHAMMKHU KaK HAyKH O MPEBPALICHUAIX
SHEPTHUH NPU MPOTEKAHUU XUMHUYECKUX peakuui. TepMoanHaMuuecKas CUCTEMA, IapamMeTpsl U
GyHKIMM cocTosiHUS cucTeMbl. [lepBblli 3aKOH TepMOAWHAMUKH. BHyTpeHHss sHeprus u ee
M3MEHEHUE NPU XUMHUYECKUX U (pa30BbIX MpeBpatieHusX. JHTanbnud. CTaHAapTHOE COCTOSTHUE
U CTaHJApTHBIE TEIJIOTHI XMMHYECKHX peakuui. Temnora M sHTaublug 00pa30BaHUA. 3aKOH
['ecca. DHeprun xumMHuyeckux cBsizeil. TemnoeMKkocTb, ypaBHeHne Kupxroda.

3.2. OGpatumble U HeoOpaTUMBbIE Mpolecchl. BTopoiil 3aK0OH TEPMOJMHAMUKU. DHTPONHS U €e
dusnueckuit cMeIcl, ypaBHeHue bombpiiMana. CtangapTHas SHTPOMUS. 3aBUCHMOCTh SHTPOMUU
OT MapaMeTpoB cocTosiHUs. DHeprusa [ uooca. HampaBneHnne XuMH4ecKuX MpoLEeCcCOB, KPUTEPUU
CaMONIPOM3BOJIBHOTO TPOTEKAHWS PEaKIMi B HW30JUPOBAHHBIX W OTKPBITBIX CHCTEMAX.
XUMUYECKUN TOTEHIHAN. YCIOBHE XHWMHYECKOTO PABHOBECHSA, KOHCTAHTAa PAaBHOBECHS.
N3otepma xumudeckoit peakiuu. da3oBble paBHOBECHS, YHCIO CTENEHEH CBOOObI, MPaBHIIO
¢a3 'n66ca. da3oBbie qUArpaMMbl OJTHO- U JIByXKOMITOHEHTHBIX CHCTEM.
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3.3. CKOpOCTh XUMHYECKOW PEAKIIUH, €€ 3aBUCUMOCTH OT MIPUPOJIbl U KOHIEHTPALIMU PEAreHTOB,
temneparypsl. [lopsnok peakuuu. KOHCTaHTBI CKOPOCTH M €€ 3aBUCHUMOCTb OT TEMIIEPATYpBHI.
VYpaBHeHue AppeHuyca. DHEprus aKkTUBALMU M IOHATHE 00 AaKTHBUPOBAHHOM KOMILIEKCE.
OOparumble peakiuu. 3aKOH JACHUCTBYIOIIUMX Macc. BiusHue karamu3zatropa Ha CKOpPOCTh
peakiuu. ['OMOreHHBI W TeTeporeHHbId Karanu3. [loHSATHE O NEnmHBIX M KoJieOaTeNbHBIX
peakumsx.

Tema 4. PacTBOpbI U 3JIEKTPOJIUTHI

4.1. CoBpeMeHHbIEe MpEACTaBICHUS O MpHUpoje pacTBOpPoB. OCOOEHHOCTH KHUJKHX PACTBOPOB.
[TopsiioK B *KHMIKOCTSAX, CTPYKTYpa BOABI U BOJAHBIX pacTBOpoB. Criennuka peakiuii B BOAHBIX
Y HEBOJIHBIX PacTBOpax.

4.2. Teopust »>IEKTPOJUTHUYECKOW auccouuanuu. MoHHOe mnpousBeneHHEe BOABI U  €ro
3aBUCUMOCTh OT Temneparypbl. Bomoponssiii noxkaszarens pH, mkama pH. Kucmoter u
ocHoBaHus. IIporonutnueckas teopuss bpencrena—IJloypu. ComnpsikeHHbIE KHUCIOTBI U
ocHoBaHus. ['niponns. CoBpeMeHHbIE B3IJIsAIbl HA IPUPOAY KUCIOT U OCHOBAHUM.

4.3. CunpHble U crnabble DIEKTPOIUTHL. 3aBHUCHUMOCTh CTENEHU AIIEKTPOIUTUYECKOU
JCCOIIMALIMU  OT KOHIIGHTPAIlMK, TEMIIEPATyphl, MPHUPOJIbI PACTBOPUTENS, MOCTOPOHHUX
ANEKTPOJIUTOB. 3akoH pazdaBiaeHusi OctBasibia. OCHOBHBIC TOHATUS TEOPUU CUIIBHBIX
aekTposuToB Jlebast u XroKKes.

4.4. IlpousBeneHue pacTBOPUMOCTU. JIMHAMUYECKOE PABHOBECHE B HACBHIIIEHHBIX pacTBOpax
MaJIOPACTBOPUMBIX CHIIBHBIX JIEKTPOJIUTOB M (DAKTOPBI, €T0 CMEIIAIOIIHE.

4.5.  DnekTpoXxMMHYECKHMEe  CBOWcTBa  pacTBOpoB.  CONpPSDKEHHBIE  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE MApbl. JJIEKTPOAHBIA NOTeHIHAI. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuMy M UX HampasieHue. YpaBHeHue Hepncra. [Iuarpammel Jlatumepa u ®pocra.
DNEKTPOIU3.

4.6. KonnuratuBHbIe CBOMCTBA PAacTBOPOB JJIEKTPOJIUTOB U HEAIEKTPOJUTOB. M30TOHMUYECKUI
kod¢pument. 3akoH Payns. Kpuockonus u 30ynuockonus, ocMoc.

Tema 5. OCHOBBI 1 METO/IbI HEOPTAHUYECKOI0 CHHTE3a

5.1. Tlpsamoli cuHTE3 COeAMHEHUN M3 MPOCTHIX BemlecTB. Peakmuu B ra3oBoi ¢aze, BOIHBIX U
HEBOJHBIX pacTBOpax, pacijaBax. MeToq XHMHUYECKOTO OCaXICHUsS W3 Ta3oBOM (asbl,
WCIIOJIb30BAaHUS HAJIKPUTUUYECKOTO COCTOSIHUA. 30Jb-T€llb METOA. | 'MIpoTepManbHbI CHUHTE3.
TBeprodasHblii CHHTE3 U €ro OCOOCHHOCTH; HCIOJb30BAHHE MEXaHOXMMHUYECKON aKTHBAIIUU.
XUMUYECKUE TPAHCHOPTHBIE PEAKLUM JJISI CUHTE3a U OYMCTKU BellecTB. DOTOXMMHUYECKUE U
ANEKTPOXUMHYECKHE METOMIbI CHUHTE3a. [[puMeHeHre BakyyMa U BBICOKHX JIaBJICHUN B CHUHTE3E.
OCHOBHBIE METOBI pa3AECICHUI U OYUCTKHU BEIIECTB.

5.2. MeTob! BeIpanuBanusi MOHOKPHCTAUIOB U UX KJIACCU(UKAITH.

Tema 6. Xumus S- ¥ p-3JIeMEHTOB
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6.1. Tlomoxxenme S-smemMeHTOB B llepmomnueckoid cucteme, OCOOCHHOCTH 3JICKTPOHHOU
KOH(pUrypanuu. XapakTepHble CTEIICHH OKUCIICHHS.

6.2. Bogopon. Ocoboe monoxenue Bogopoa B Ilepuoanueckoit cucreme. M30Tombsl Bogopoa.
Opro- u mapa-ogopoa. Meronsl mnodydeHuss Bogopoaa. DU3MKO-XMMHUYECKHE CBOICTBa
Bojopona. [mapuapl m ux xinaccudukamus. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
BoJIoposia. Bojga — cTpoeHne MONEKyNbl M CTPYKTypa JKUAKOro coctostHus. CTpyKTypa Jibja,
knarparbl.  [lepokcua — Bojopona, €ro  MOJNYy4YCHHWE, CTPOCHHE U OKUCIIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIC CBOMCTBA.

6.3. DnemeHnThl Tpynmbl [A. O0mas xapakTepucTuka rpymnibl. OCHOBHBIE KJIACCHI XMMHUYECKUX
COCIMHEHUN — ToJlydeHue u cBoiicTBa. HepactBopumbie comu. OCOOCHHOCTH XWMHH JIUTHS.
[IprMeHeHre METOYHBIX METAUIOB U UX COCIUHEHUMN.

6.4. Dnements! rpynnsl [IA. Obmas xapakrepucTika rpynmbl. OCHOBHBIE KJIAcChl XUMHYECKHX
COEIMHEHNH — TOJNydyeHHe U CcBOHCTBA. OCOOEHHOCTH KOMIUIEKCOOOPAa30BaHUAS-METAIIIOB.
OcobeHHocTH XMMUM Oepwiuiusi, MarHus M paaus. CXOACTBO XMMHUU Oepuulds M JIUTHUSA.
[TpumeHeHne 6epuiLINs, EI0YHO-3EMEIbHBIX METAJIOB U UX COEMHEHUI.

6.5. Ilonoxenue p-anemeHToB B Ilepmommyeckoit cucrteme. OCOOEHHOCTH SIEKTPOHHOM
KOH(Urypanuu. XapakTepHble CTEIICHH OKUCIECHUA. MeTauibl, HeMeTaJllbl, METAJIIOUIbl CPEIU
p-2JIeMEHTOB. 3aKOHOMEPHOCTH B MI3MEHEHUU CBOMCTB BO 2 M 3 TIepHOIax.

6.6. Dnementsl rpymnmbl [ITA. O0mas xapakrepuctuka rpynmnbl. OcoOeHHOCTH XuUMuUU Oopa.
bopoBoaOpOBI, KOMIUIEKCHBIE THAPOOOPATHI, KJIACTEPHBIE COEIUHEHHs OOpa, O0pa30J, HUTPHUL
0opa: 0COOEHHOCTH UX CTPOEHHUS U CBOMCTB.

6.7. Oxcun amOMHHHSA. AJIOMHHATBI M THAPOKCOAIIOMHHATHI. [ ajJoreHuIbl aFOMUHUAL.
KommekcHbie coenuaeHust anmroMuHus. CIuiaBpl alfOMUHUSA. AmtoMoTepmus. AMGOTEPHOCTh
oKkcuoB ramnusi, uHausa u Tamnus. Ocodernnoctu xumuu TI(I). Tlpumenenue 6opa, amoMUHUS,
raJuTusl, UHIINS ¥ TAUIAS M UX COCTMHCHUM.

6.8. Dnementsl rpymmbl IVA. OO6mas xapaktepuctuka rpynmnbl. OcCOOEHHOCTH XMMHUU
AUIOTPONHBIX MoAudUKanui yriepona. @DysmiepeHsl W UX HOpou3BoAHble. HaHOTpyOKH.
Kap6unpl meramioB. CuHuIbHAS KUCJIOTA, IMAHUIBI, AMLIMAaH. PO1aHOCTOBOAOPOIHAS KUCIOTA U
pomanuabl. Cepoyraepon. ®peonsl u ux nupumeHeHue. Oxcuasl yriepoaa. KapOoHWIIBL
KapOoHaTsbL.

6.9. Okcupl KpeMHHMS, FrepMaHusl, 0JIoBa U cBUHIA. KBap1l u ero noaumopdusie Moaudukanuu.
KpemuueBas kuciaora u cwiukatel. [amorenuasl. KpemuedropucToBogOpogHAst KHUCIOTA.
KapOuna xpemuusi. KomriekcHble coeinHEHMs 00Ba U cBUHIA. [IpMMeHeHne MpOCThIX BEIIECTB
u coeauHeHu osnemeHToB rpynnbel IVA. Ilomarne o mnomynpoBoaHukax. CBHUHIOBBIN
AKKyMYJISATOD.

6.10. OnemenTs! rpynnsl VA. O61mas xapakTepucTUKa rpynmnbl. 3aKOHOMEPHOCTH 00pa30BaHUs
U IPOYHOCTh MPOCTBIX M KpaTHBIX cBsA3ei B rpymnmne. OcobeHHocTH XxuMuu aszota. [Ipobiema
CBSI3BIBAHUS MOJICKYJISIPHOTO a30Ta. OCOOCHHOCTH aJUIOTPOMHBIX MoauduKanuii pocdopa.

6.11. I'mapuasl smemMeHTOB Tpynnbl VA: INOJydeHUE, CTPOEHUE MOJIEKyJ, cBoicTBa. Conu
ammoHus.  JKuzakuii  aMMMak ~ Kak  pacTBOpUTeNb.  ['MapasWH,  T'MAPOKCHIIAMUH,
a30THUCTOBOAOPOHAS KUCIIOTA. ["aloreHn bl 2JIEMEHTOB IpyNibl VA, OJy4YeHHUE U THIPOIIN3.

14



6.12. Kucnoponnsie coequnenust azora. Ocooennoctr xumur NO u NO,. A30THas1, a30THCTas
KHUCIIOTBI U UX COJIA: HonyquHe, CBOfICTBa N OKHCIUTCIBbHO-BOCCTAHOBHUTCIIbHAA CHOCOGHOCTB.
Huarpamma dpocra 1 COeIMHEHUH a30Ta.

6.13. Kucnoponusie coenuaenus Gochopa: OKCHIIBI, KUCIOTH U uX conn. CpaBHEHUE CBOWCTB
kucnoT (ocdopa B pa3HBIX CTENEHAX OkucieHus. KonmencupoBanubsie GhochopHbIe KUCIOTH U
nonudocharel. OKCHIBI MBIIIbSIKA, CYPbMBI W BUCMYTa, KHCIOPOACOJACPKAIINE KHUCIOTHI
MBIIIbSIKA U CYPbMBI B UX coJii. CpaBHEHHE CHIIBI KUCIIOT B rpymie. Cyab(Guabl 1 THOCOIIH.

6.14. [IpuMeHeHHe MPOCTHIX BEIIECTB U COSAMHEHUH 3JIEMEHTOB VA rpymibl. Y 100peHUsI.

6.15. Dnementsl Tpynmnel VIA. OOmas xapakrtepuctuka rpynmbl. OCOOCHHOCTH XHUMHUHU
kuciopona. CTpoeHHe MOJEKYIbl KHUCIOpoJa, OObscHEeHHE ee¢ mapamarHetusma. O30H u
030HHIBI. AJUTOTPOIHBIE MOIU(DUKAIIMH CEPHI U KX CTPOCHHE.

6.16. Kmaccudukamust okcumoB. IIpocTbie W CIOKHBIE OKCHIBI, HECTEXHOMETPHUS OKCHIIOB.
FI/IIlpOKCI/II[I)I 1 KHUCJIOTHI. HepOKCI/IIH)I, CYNECpOKCH/BI.

6.17. CepoBonopon u cynbduasl. [lomucynsduabl. Cynbdansl. OKCHABI cepbl, KUCIOTHl U HX
conu. [TonUTHOHOBBIE KMCTIOTHI U MOMUTUOHATHL. KHCopoaHbIe cCOeTMHEHUS celeHa U TeJuTypa.
CpaBHeHHME CUIIbI, YCTOMYUMBOCTU U OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOMCTB KHCIOPOIHBIX
KHCIIOT B TpyIIIIE.

6.18. l'anoreHuabI cepel, celeHa U TeITypa.
6.19. IlpuMeHeHne IpOCTHIX BEIIECTB U COEAUHEHUH 311eMeHTOB VIA rpynmsl.

6.20. DnemenTsl rpynmsl VIIA. O6mas xapakrepuctuka rpymmbl.* OcoOeHHOCTH XUMUH (hTOopa
u acrara. OKUCIUTEIbHBIE CBOMCTBA rajloreHoB. B3anmoeiicTBre raloreHoB ¢ BOJOM.

6.21. TamorenoBomoponnl. Ilomyuenue, cBoiicTBa. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB
TaJIOTEHOBOJIOPOAHBIX KUCIOT B rpymnmne. Kiaccudukainus ranoreHuzoB. MexrajaoreHHbIe
COEIMHEHMS: CTPOCHUE U CBOMCTBA.

6.22. Kucnoponusie COCIMHECHUSI rajJoreHoB. Ocobennocru OKCHJIOB XJopa.
Kucnopoacoaepxaniye KUCIOThI TAJIOT€HOB U X coJii. COMOCTaBIEHUE CUJIbI, YCTOMYUBOCTH U
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB KHUCIOPOJHBIX KHCJIOT TaJOT€HOB, JMarpamma
®pocra ISl rajJoreHoB.

6.23. [IpuMeHeHne rajJoreHoOB U MX COSAMHEHUH.

6.24. DnemenTtsl rpynmnsl VIIA. OGmas xapakrepuctuka rpynnbsl. CoeuHEHHs! 0J1aropoIHBIX
ra3oB W NPUPOAAa XMMHUYECKOH CBA3M B HUX. ['maparbl OnaropofHbix ra3oB. Dropuabl U
KHCJIOPO/IHbIE COeIMHEHNUs O6JaropoIHbIX ra3oB. [lpuMeHeHne 61aropoIHbIX ra3os.

Tema 7. Xumusa d-3J1eMeHTOB

7.1. Ionoxenue d-s3memenToB B [lepuoauueckoit cucteme. DIIEKTPOHHOE CTPOCHUE U OCHOBHBIC
creneHn okuciaeHus. CrocoOHOCTh 0-37IEMEHTOB K KOMIUIEKCOOOpa30BaHUI0. 3aKOHOMEPHOCTH
u3MeHeHus cBoiicTB d-metamioB B 4, 5 u 6 nepuonax. [Ipupoaa d-cxxkatus u ee CaeICTBUS.

7.2. Onementsl rpynnsl IIIb. O6mas xapakrepuctuka rpynnbl. OKCHIbI, THIPOKCHIBI U
¢ropunel merawioB IIIb rpynmbel — monmydeHnue u cBoiicTBa. KomIuiekcHble COETUHEHUS.
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ConocraBnenue xumuu dieMeHTOB [IIA wu IIIb rpynn. IlpumeHeHue wmeTamioB U HX
COEMHECHUM.

7.3. DnemenTsl rpynnsl [VB. O6mas xapakrepuctuka rpymnmbl. OKCHIBI U TUAPOKCHIBI TUTAHA U
upkonus. Turanatel ¥ upkoHatel. Conu ThuTanuia U nupkoHwia. ["anorenuapl. CiocoOHOCTH
K KOMILJIEKCOOOPa30BaHUI0. 3aKOHOMEPHOCTH B CTAOUIBHOCTH PA3IMYHBIX CTCTICHEH OKUCIICHUS.
Bnusiaue anTaHougHOTO CkaTHsl Ha cBoiicTBa raduus. ComocraBinenue mertamuioB IVA u IVB
rpymi. [IppumeHeHre TuTaHa U MUPKOHUS U UX COSAMHEHUH.

7.4. Dnementsl Tpynnel Vb, OOmas xapaktepuctuka rpymnibl. OKCHIBI W TaJOTCHUBI.
Bananatel, HHoGaThl U TaHTanaTel. COCOOHOCTh K KOMILIEKCOOOpPA30BaHUIO U 00pa30BaHUIO
KJIACTEPOB. 3aKOHOMEPHOCTH B CTAOMJILHOCTH DPA3IMYHBIX CTENCHEW OKucieHus. Juarpamma
®pocra s coenuHeHuit BaHagus. CorocTaBieHUE CBOMCTB coeAauHeHud BaHanus(V) u
docdopa (V). [Ipumenenne Banaaus, HIOOUS ¥ TaHTaJIA U UX COCTUHEHUH.

7.5. DOnementsl Tpynmel VIb. OO6mas xapakrepuctuka rpymmbl. OKCHABI, TaJIOT€HUABI U
cynbduapl. CpaBHEHHE CBOWCTB XPOMOBOHM, MOJIMOJEHOBOM M BOJIb(PAMOBOM KHCIOT U HX
cosneil. OcoOeHHoCTH KoMIUiekcooOpa3oBanus. Knacrepsl. bponsbl. I1oaMKHCIOTE M UX COMH.
ITepoxcuel. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE CBOICTBa COCIMHEHUN Xpoma,
3aKOHOMEPHOCTH B CTaOMJIBHOCTH PA3IMUYHBIX cTerneHed okucieHus. ComocTaBlieHME XMMUHU
anemenToB VIA u VIb rpynn. [Ipumenenue xpoma, MmonubaeHa 1 Bosb(pama U BX COSAMHEHHH.

7.6. Dnementsl rpynnbsl VIIb. OOmas xapakrepuctuka rpynmnbsl. KuciopoaHnsle coeauHEHUs
MapraHia, uX KMCIOTHO-OCHOBHBIE U OKHCIUTEIBHO-BOCCTAHOBUTEIIBLHBIE CBOMCTBA, IMarpaMMa
®pocta ans coeauHeHWi MapraHua. CTaOWIBHOCTh COEAMHEHMHM MapraHiia B pa3iMuYHBIX
cTeneHsXx oOkucieHus. OcoOEHHOCTH XUMHHM TEXHEeIUs U peHus. PeHueBas kKuciora u
neppenarsl. ConoctaBienue xumuu emMeHToB VIIA u VIIb rpynn. [Ipumenenune mapranua u
peHusl.

7.7. Onements! rpynnsl VIIB. OOmas xapaktepuctuka rpynmnbsl. OO0OCHOBaHHME pa3lesieHUs
JJIEMEHTOB HAa CEMEMCTBA KeJle3a U INIATUHOBBIE METaJLIbL.

7.8. CemeiicTBO kene3a: MojgyuyeHue W (U3UKO-XMMHUYECKHE CBOMCTBA XKeje3a, KolaiabTa U
HUKEIIA. OKCI/I)II)I U TUAPOKCHUJIBI, TAIOTCHUAbI U C}’J'II)(l)I/II[I)I COG)II/IHGHI/ISI JKeJies3a, koOaipTa U
HUKEISI B BEICIIINX CTEIEHIX OKHcIeHUsI. KoMInIekcHbIE COCINHCHUA, 0COOEHHOCTH KOMIUIEKCOB
c dG-KOH(bHrypauHeﬁ neHTpaipbHoro atoma. Kopposus xenesa u 6oprOa ¢ Heil. [Ipumenenue
kKenesa, KoOabTa U HUKEIS.

7.9. IlnaTuHOBBICE METAJJbl: OCHOBHBIC KJIACChl KOMILIEKCHBIX CO€IUHEHHN MIATHHOBBIX
MCTAJJIOB. OKCI/I,[[BI U TallOTE€HUALl IIJIAaTHHOBBIX COEIMHEHUI. HpI/IMeHeHI/Ie IJIATHHOBBIX
MCTAJJIOB.

7.10. Onementsl rpynnsl Ib. O6mas xapakrepuctuka rpynnbl. OKCHIBI, TUIPOKCHIBI U
ranoreHupl. M3MeHeHHe B yCTOWYMBOCTM CTEIIEHEM OKHUCIEHHUS JJIEMEHTOB B TpYIIIE.
KommiekcHsle coenunenns. Conocrasienue 3ieMeHToB [A u Ib rpynn. Ilpumenenue menn,
cepebpa u 3010Ta.

7.11. Dnementsl Tpynnsl |Ib. O6mas xapakrepuctuka rpynnbl. OCOOEHHOCTH MOATPYIIIBI
IIMHKa B Ka4yeCTBE IPOMEXKYTOUHOM MEXAY MEPEXOJHBIMH U HENEPEXOAHBIMU METAJUIAMHU.
Oxcuzpl, THUAPOKCUABI, TaJlOreHuAbl U Cynb(uiasl. Amanbrambl. OcoOEHHOCTH COETUHEHUI
pTyTH B cTeneHn okucieHus +1. CrocoOHOCTh K KOMIUIEKCOOOPAa30BaHUIO U OCHOBHBIE THIIBI

16



KOMILJIEKCOB IMHKA, KagMust ¥ pTyTH. Conocrtasienue 3neMeHToB |IA u IIb rpynm. [Ipumenenune
LUHKA, KaAMUS U PTYTH.
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Tema 8. Xumus f-a1emMeHTOB

8.1. O6mas xapakrepuctuka f-anmemeHTOB. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JOYEK
aTOMOB. .HaHTaHI/II[HOe U AaKTHHHUJHOC CXXaTuc. CXOI[CTBO U pas3jiiyuc JIAHTAHOUJOB U
AKTUHOUOO0B. BHyTpeHHSISI NEpUOANYIHOCTD B ceMencTBax JJAaHTAaHOM 0B U aKTHHOHUIOB.

8.2. CeMmeiCTBO JaHTAaHOWZOB. MeETOABI TOJyYEHUs, pasleleHUuss U (U3UKO-XUMHUYECKHE
cBoiicTBa MeTayIoB. CTENEHN OKUCIICHUS 3JIEMEHTOB M 3aKOHOMEPHOCTH MX U3MEHEHHUS B PALIY.
OcHOBHBIE KJTacChl XUMHUYECKHX COEIUHEHHM — TMOoJydYeHue M cBoicTBa. KoMriekcHbie
coenMHeHUs JTaHTaHou0B. OcoOeHHOCTH XuMuUM 1epus u esporus. ComocraBiexue d- u f-
sneMeHToB Il rpynmel. [Iprumenenue JaHTaHOUIOB.

8.3. CemelicTBO akTHHOMAOB. OOOCHOBaHWME AKTWUHOWIHOM TEOPUH. METOIbl MOJIYYCHHUS U
(U3UKO-XMMUYECKHE CBOMCTBA aKTHHOUAO0B. OCOOCHHOCTH pa3ieieHus aKTUHOHWIOB. CTerneHu
OKHCJICHUSA AKTUHOWJAOB H 3aKOHOMCPHOCTH HX HW3MCHCHUA B psAOy. OCHOBHBIE KJIACCHI
XUMHUYCCKUX COCHI/IHGHI/If/’I AKTUHOUJOB — IIOJYUYCHUC H cBoMcTBa. KomriekcHbIe COCIUHCHUA
akTHHOMIOB. OCOOCHHOCTH XMMHM Topus W ypaHa. ComocraBieHHWE AaKTHHOMIOB ¢ d-
asieMeHTaMu 6-To nepuoja. [Ipumenenne akTHHOMIOB U MX coenuHeHuil. [lepcriekTuBBI cHHTE3a
TPaHCAKTUHOM/IOB.

Tema 9. O0uue npeacraBiaenns 0 GU3MIECKUX METOIAX HCCIEI0BAHNUS B HEOPraHNYECKOi
XUMHHU

9.1. udpakmuoHHBIE METOIBI HCCIEIOBAaHUS: PEHTTeHO(])A30BbIi W PEHTTEHOCTPYKTYPHBIN
aHaJM3bl, HEUTpOHOTpadus, ITEKTPOHOTpadus.

9.2. CrexkTpanbHble METOABl UCCIEAOBAHUS: IEKTPOHHBIE CIIEKTPHI B BUANMON U Y D-001acTu.
Konebarenbnas cnekrpockonus — UK- u xomObunanmonnoro paccesinusi. Crnexrpockomnus JI1P,
SAMP, SKP wu y-pesonancusie. EXAFS-cnextpockonusi. CHEKTpOCKONHUS HHUPKYISIPHOTO
JTUXpOoU3Ma.

9.3. HccnenoBaHusi 3IEKTPONPOBOAHOCTH M MAarHUTHOWM BOCTpUMMYMBOCTU. HccnmemoBaHust
JTUTIONIBHBIX MOMEHTOB. MIMIe1aHC-CIIeKTPOCKOIIHS.

9.4. OnTuyeckas v 2J€KTPOHHAs MUKPOCKONUS. JIOKaNbHBINA PEHTI€HO-CIIEKTPAIBHBIA aHAJIN3.
9.5. TepMmorpaBUMETpHs U MacC-CIIEKTPOMETPHS.

9.6. HccnegoBanue MOBEPXHOCTU METOAaMH PCHTICHO- U q)OTOSHeKTpOHHOﬁ CIICKTPOCKOIINH,
0JKC-CIICKTPOCKOIINHU U T.II.

IIpuMepHBIi nepeYeHb BONPOCOB A0NOJHUTEIbHOH IPOrPaMMBbI:
1. Anresus. Teopunm anresun. CrocoObl oOmpeneneHus aare3ud B TOJMMEPHBIX
KOMITO3HMIIMOHHBIX MaTepHasax.
Knaccugukarus nucnepcHbix HanonHuTeneil. OCHOBHBIE XapaKTePUCTHUKH.
MexaHu3M ynpOoYHEHUs: KOMIIO3UIIMOHHBIX MaTEPUAJIOB TUCIIEPCHBIMY HAIOJHUTEISAMHU.
BiistHue HanosHUTENEN HA CBOMCTBA MOJUMEPHBIX KOMIIO3ULMOHHBIX MaTepHUalIax.
Pa3pyiienue v npoyHOCTh KOMITO3UITMOHHBIX MaTepuaios. Teopus ['puddura.
KpemnezeM. CTpykTypa OBEPXHOCTH KPEMHE3EMA.
TumBI CUITaHONBHBIX TPYIN HAa MOBEPXHOCTU KPEMHE3EMa U CIIOCOOBI UX ONPEIEICHHUS.

Noakown
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8. Cnoco0bl MoaM(UKALMU TOBEPXHOCTH HANOJIHUTENEH. XUMUYECKUH M (PU3MUECKUit

croco0.

9. Meroapl wHccieqOBaHUS MOAM(PHUIMPOBAHHBIX MOBEPXHOCTEH. XHWMHUYECKHE METOJIbI
HCCIIEIOBAHUS.

10. Meronbl uccinenoBaHusT MOAU(PHUIMPOBAHHBIX MOBEpXHOCTEH. CreKTpajabHbIE METOJIbI
HCCIIEIOBAHUS.

11. Temneparypa CTEKI0BaHUS, KPUCTAIIM3ALMUS U IIJIaBICHUE TOJMMEPHBIX MaTEpPUAIIOB.

®DenepalibHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHUs
«Ky0baHckuii rocyiapcTBeHHbIii YHHBEPCUTET
(®I'bOY BO «KyoI'Y»)
Hay4Has crienuanbHOCTh 1.4.1. Heopranuueckass xumus

9K3AMEHAILIMOHHBIA BUIET Ne 1

Kannunarckuii sK3aMeH 1o crienuanbHoi nucnuiunie «Heopranndeckas XuMus»

1. /luppakuroHHBIE METOJABI HCCIEOBAHUS: PEHTIeHO(}A30BbIi M PEHTICHOCTPYKTYPHBIHA
aHaJIN3bl, HeUTpoHOTpadus, ANeKTpoHOTrpadus.

2. O6mas xapakrepuctuka f-amemenToB. OCOOCHHOCTH CTPOCHHS DICKTPOHHBIX 000JI0YEK
aToMOB. JlaHTaHWAHOE M aKTUHUJIHOE CkaTthe. CXOACTBO W pa3iWyhe JAHTAHOUAOB U
AKTHHOUJIOB. BHYTpEeHHSSI IEPUOIUYHOCTh B CEMENCTBAX JIAHTAHOUIOB U aKTUHOUIOB.

3aBenyromui kageapoit

o011ei, HeoOpraHM4eCKO XUMUHU

1 THQOPMAIIMOHHO-BBIYUCIUTEHHBIX

TEXHOJIOTUH B XUMUH B.A. Bonsikua

[Ipenacenarens YMK A.B. becnanos

3. Meronuyeckue MmaTepuanbl, ONpEAENSIoNue NPOLEAYpbl OLICHUBAHMs 3HAHUM, YMEHUH,
HaBBIKOB U OIBITA JESATEILHOCTH B IIPOIIECCE OCBOCHUS 00pa30BaTEIbHON MPOTrPaMMBI

KonTtpons ocBoenus aucuuiuinebl «CrnenuanbHas auciuiuivHa "Heopranuueckas
XUMHUA'"» Ha JdTanax TeKyled MPOMEXYTOYHOM aTTeCTallid NPOBOJUTCS B COOTBETCTBUHU C
neiictByromuM IlomokeHneM O TEKyIleM KOHTPOJE YCIEBAEMOCTH U NPOMEXKYTOYHOU
aTTecTalMyd O0YyYaroIuXcs MO MporpaMMaM IMOJATOTOBKM HAayYHBIX W HAYyYHO-TIEAArOrHYECKUX
KaJpOB B aCIIUPAHTYPE.

IIponienypa orneHMBaHUS PE3yJIbTaTOB OOYYEHHs] WHBAIMIOB U JIUI[ C OTPAHUYEHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 3J0pOBbS U BOCIPHUATHUS
uHpOpMaLUu:
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JUig au11 ¢ HapyIIEHUSIMU 3PEHUSL:

— B MieyaTHOM (popme yBeIMUEHHBIM IIPUPTOM,

— B (popMe IEKTPOHHOTO IOKYMEHTA.

JIyist L ¢ HapyIIeHUsAMU CIIyXa:

— B mieyaTHoM opme,

— B (popMe IEKTPOHHOTO IOKYMEHTA.

Jljig au11 ¢ HapyIIEHUSIMA OTIOPHO-JBUTATEILHOTO amnmnapara:
— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

I[aHHBIfI MNEpCUYCHb MOXKCT OBITH KOHKPCTU3UPOBAH B 3aBUCHMOCTU OT KOHTHHICHTA
o0ydJarouuxcsi.
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