MUHUCTEPCTBO HAYKH U BBICLLIET'O OBPA30BAHMSI POCCUMCKON ®EJIEPALIMH
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PaGouas nporpamma pucrmmmunst 2.1.1.3. Crneunansuas auctmniamnia "THeopraiicc s
XHMHS" COCTABJIEHA B COOTBETCTBHH ¢ (DeNepabHBIMUH TOCYAAPCTBEHHBIMH TPCOOBAIIHANIT K
CTPYKTYpe NMPOrpamMM IOATOTOBKH HAyYHBIX M HAYYHO-IIEJarorHYeCKUX KaipoB B acrupaHType.
YCJIOBHSIM MX pEallM3aliMH, CPOKaM OCBOCHHSI 3THX HPOrPaMM C Y4YETOM pasjiM4HbIX (popm
o0yuenus, 06pa3oBaTENIBHBIX TEXHOJIOTHH H 0COOEHHOCTEH OT/IENbHBIX KaTeropui acnupanTon.
YTBEPXKACHHBIMH NpHKa3oM Munncrepersa o6pazosanus u Hayku Poccuiickoit ®@enepatinu o1 20
oxTsiOpst 2021 r. Ne 951.

Pabouas IporpaMMbl JTUCIHHUIUIMHEI COCTABJICHA:

JL.X.H., npodeccop Bykos H.H. 7 {//f/_}’,
a4

K.X.H., IOIeHT Bonpmkun B.A.. ﬂ“"")_'

<X

[Tporpamma o6cysknena u ono6pena Ha 3aceaanuu Kadeaper 061Ieii, HEOpraHUUECKON X UM 11
VBT B xumun « 04 » anpens 2023 r. (mportokon Ne 7)

3asenyromuit kadeapoit Bonsakun B.A. %ﬁ VZ —

[Iporpamma o6eyskaena i 0106peHa yueGHO-METOMYECKON KOMUCCHEI (baxynbreTa XUMHH 1
BBICOKHX TEXHONIOrHH « 17» ___ampens 2023 r. (mpotokon Ne 7)

lIpencenarens YMK ¢axynsrera Becnanos A.B.



1. Ilesan u3y4eHus: AUCHUILIMHBI

Obecnieuenue npodeccuoHaNbHON MOATOTOBKU aCMUPAHTOB B 00JIACTH HEOPTraHUYECKON
XUMUH.

2. 3aiavyu AUCHUTLIHHBI:

dopmupoBaHUE TOTOBHOCTH

— (dopmynupoBarh o0IIHe,
HEOPraHUYECKOW XHUMHU;

— OCYIIECTBIIATh OTOOp M pPEaTU3alMI0 COJCp)KAHUS Y4eOHOro Marepuana B OOIacTH
HEOPraHMYECKOW XMMHUU B COOTBETCTBUH C LEISIMHU U 33/Ja4aMU MOJTOTOBKH CIEIIHAIHCTOB 110
cnenuanbHOCTH «Heopranuueckas XUMUs»;

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

— TPEJICTABIIATh PE3YJIbTAThl HAYYHBIX UCCIICAOBAHUI B 00JIACTH HEOPTAaHUUECKOW XUMHHU
B HAyyHO-TIONYJSPHOM BHJEC M TPaHCIUPOBaTh HUX TIOCPEACTBOM CPEACTB MacCOBOM
uHpopmanuu.

cnenuduyeckue W YaCTHBIE 3a7a4d B  o0JacTu

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM MPOrpaMMbl
CrnenuanpHas nuctuminaa "Heopranmuyeckas xumus" oTHOocHTCs K OOpa3oBaTeibHOMY
KOMITIOHEHTY «J{uCIUIITUHBI (MOYJIN )» IPOTPaMMBbl ACIIUPAHTYPHI.

4, TpeﬁoBa}mﬂ K pe3yJibTaTaM OCBOCHHUA TUCHUIIJTHHDBI

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
obOyyvaronuxcs cnenuaibHbix koMrerenuuit (CK)
Ne Kon n HanmeHoBaHue

TLIL. KOMHCTCHIMH WHanKaTopsl JOCTIKEHHUST KOMIIETEHIHH

1. CK-1 CniocoGHOCTB K 1. TIpoBoAMT HaydHbIE HCCIIEOBAaHUS B OOJIACTH
MIPUMEHEHHIO B XOJIe XMMHU C IPAMEHEHHEM METOJIOJIOTHH, TIOHSITUHHO-
COOCTBEHHBIX HAYUHBIX KaTeropuaibHOro U TE€PMUHOJIOTHYECKOTO
WCCIIEIOBAaHHHA anrmapara HeOpraHHYECKOW XMMHUH.
METOA0JIOTMYECKHX OCHOB, 2. YUuThIBa€T B UCCIEAOBAaHUIX OCOOEHHOCTH
MTOHATUIHO- COBPEMEHHBIX TEHJEHIIMHA HEOPTraHNYECKON XUMUH.
KaTeropuanbHOTo U
TEPMUHOJIOTHIECKOTO
anrnapara HeopraHu4eckou
XVMUU.

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 Hay4YHbIX XapaKTePUCTHK
(GyHKIIMOHUPOBAHUS MpeUIaraeMbIX peIIeHu.
HEOPTraHUYeCKOM XMMHHU B 4. BpIsABiseT, aHAIM3UPYET W MpeAsaraet 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
COBPEMEHHBIX KOOPAMHAIIMOHHON XUMUH.




Ne Kon n HaumeHoBanue

TLIT. KOMICTCHIHH WNuankaTopsl JOCTUKEHHSI KOMITETEHIIUU
HCCIENOBAHUM Ul Lenei 6. Ilpumenser pe3ynbTaThl COBPEMEHHBIX
pelieHus npobiieM HCCIeI0OBaHUI CTPYKTYpBI u CBOICTB
KOOPJAMHAIIMOHHOW XUMUH. KOOPJAMHAIIMOHHBIX COCTMHEHUMN.

4 CK-4CrniocobHOCTB 7. Vcnonb3yer pe3yJIbTaThl COBPEMEHHBIX
HCII0JIb30BATh PE3YyJIbTaThl WCCIICIOBAaHUM Ul COBEPIIEHCTBOBAHUS (PU3UKO-
COBpPEMEHHBIX XUMHUYECKUX METOJIOB aHAIH3a.
uccae0BaHui B 00JacTH 8. lemoHCTpHpyeT 3HaHHE 0COOEHHOCTEH METOI0B
KOOPIUHAIIMOHHOW XUMHH B KOOPJIMHAIIMOHHON XUMUH.

U1 COBEPILIEHCTBOBAHMUS
(U3UKO-XMMHYECKHUX
METOJIOB aHAJIN3A.

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

O6bmias Tpyn0EMKOCTh TUCHUIUIMHBI cocTaBisieT 5 3au.en. (180 wacoB), ux pacmpeneneHue mo
BUJaM paboT MPeICTaBICHO B Ta0IHIIE:

Buj yuebHoii paboTh Bcero CemecTpbl

(1acoB) ("acer)

KonrakTHas paGoTa, B TOM 4ncJie:

ayIMTOPHAA MO BUAAM Y4eOHbIX 3aHATHIi (Bcero) 72 72

B TOM 4YHCJI€C:

— JEKIAU 36 36 -
— MpaKTHYECKHE 36 36 -
— abopaTopHbIe -

HNuast koHTaKTHAsA padora:

HpOMe)KYTO‘lHaH aTTeCTanusa

CamocrosiTeTbHasi 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 TUCIUILTUHBI ACTIUPAHTHI (00YJArOIIUECs) CIAI0T KaHIUIATCKUIA 3K3aMeH
(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 F0.J1., Mapteinenko JI.W., I'puropses A.H., llusanze A.JO. 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 Heopranuyeckast 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 Beqyiue HayuHbie u yueOHbie neHTpsl: NBS USA, MTI UK, ChLab Japan,
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
YHCiIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMHM BO3MOKHOCTAMHU 310poBbs (OB3) mpenocrasnstorcs
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 YKa3aHUsAMHU IJId
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. — IIporpamMmel, TeMOHCTpaIMK BUIeO MaTepuanoB (npourpeiBarens «\Windows Media
Player»).

2. [TporpaMMsl 1j1st IEeMOHCTpAIK U co3anus npe3enrarmii («Microsoft Power Pointy).

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| HawmmeHoBaHWE IOMEIICHHH /ISl TIPOBEIEHUS BCeX BUAOB | Anpec (MECTOMOIOKEHE) TOMEIICHUN

i/ y4eOHOU AESITETFHOCTH, MPETyCMOTPEHHON yI4eOHBIM JUTSL TIPOBEJICHISI BCEX BHUJIOB 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 CPEICTBAMHU O0YUECHHUS

136

4 |JTaboparopus CHEKTPOCKOITUN KOOPJIMHAIIMOHHBIX
coeMHEHNH, B KoTopoi HaxoaaTrca MK-Oypre ciektpometp
VERTEX-70, cnektpodoromerp UV-VIS HITACHI U-
3900, KP-cniexktpometp SPEX RAMALOG,
mumHHOBONHOBRI  UK-dypbe cnextpomerp JIADC-1000,
KOMITBIOTEPHI, aHAIM3aTOP kuAKocTH Diroopar nanopama -
02.

134 C

5 |Jlabopatopuss cHHTE3a KOODIUHAIIMOHHBIX COCAWHECHUM, B
KOTOpOM HaxoJATCs: YCTAHOBKA ISl OCaXJEHUS TOHKHUX 136 C
mwienok CCR Copra Cube ISSA, cymmnbsnbiii mkad CIIY,

J103aTOPBI ABTOMAaTHYCCKHC, IIJIMTKA OJICKTpHUYCCKas,




MelllajJKka MarHuTHas, Bechl aHamuTHueckue Shinko HTR-

220CE.
6 |Jlaboparopuss (U3MYSCKUX METOJOB HCCICAOBAHUSA, B
kotopoit Haxopsarcs: OIIP-cmextpomerp, UK-cnextpomerp 136

IR-70, TIMTKA JJIEKTpHYECKHE, KOMIBIOTEPHI, MEIIaKka
MarauTHas, Becsl anaautnaeckue BJIP-200.

7 |JTaboparopust ANEKTPOXUMHUYECKOTO CHHTE3a,
YKOMIUIEKTOBaHHAsI TaKUM o0opyaoBaHHEM KaK:
nporpammaTop ummyiascHoro Toka BK1760A, BakyymHBII
CyMIWIbHBIH 1Kad mcB-65/3.5.

424C

8 |Jlabopatopuss HEOpPraHWUYECKOr0 CHUHTE3a, B KOTOPOWM
HaxomaTca: Bechl aHanuthyeckue Adventurer Ohaus, 422C
MEIIaJIka Mar"uTHasg ¢ nogorpeeoM MM-5, muuTKu
JNeKTpUYeCKHe, XoaoauapHuK Candy.

9 |JIabopatopus XMMHH KOOPAUHAIIMOHHBIX COCAMHEHNUI, B
KOTOpoii HaxoaaTcs: VICTOYHHK TOKa, CymmabHbIN mKkad, pH 426C
MmeTp-uonomep «Mynbrurect 111-1», cTanmus pabouas,

norenruocrar IPC FRA, memanka marautHas Leki MS1.

10 |JTabopaTopust OMOHEOPTaHUIECKOW XHUMHH, B KOTOPOIt
HaxozsTcs: pabodast cTanmus, HcTOYHUK Toka CT-562-M, 428C
cnekrpodorometp Leki SS 2110 UV, memanka MarHuTHas,
J103aTOp KameJbHbIN.

11 {JTaGopaTopus 3aIIUTHBIX MOKPBITHI, UMEIOIIAs B
ocHatmexun: [Tpubop amns onpeaeneHus MPOYHOCTH IIEHOK,
«KoHcranTa Y-1A», pabouast CTaHIUSA, CYIIMIBHBIN KA
IIC-80-01 CITY, mydenpnsrii mxkad SNOL, Becs
texHoxummudeckue Acom JW1, aaresumerp Posi-test AT-A,
aIMa3HBIN CTAHOK JJISl p€3KU BHICOKOMPOYHBIX KOMITO3UTHBIX
MaTepHasoB.

443C

12 \JTabopaTopusi XUMHUIECKOI TEXHOIOTHH U
MarepuanoBeneHus, cogepkamas: Crnekrpodorometp Leki
SS 2107, Becsi anekrponnsie Leki B 5002, pH metp,
«Qxcnept-001-1», Memanka marauTHas ¢ nogorpesom [13-
6110, mydenpnas neus LOTP, BerpsixuBatens IKA C-MAG
HS7, teepaomep TK-2M, nieatpudyra nadoparopuas [[TEH-
16, MUKpockon Metajuiorpadguyeckuii AibTamu.

435C

13|J/IabopaTopusi KOMIIO3UTHBIX MATEPUANIOB, COJCPIKAIIAS:
Abpasumerp Taber Abraser, wmemraaka ¢ MOJOTPEBOM, 433C
IUTMTKH 3JICKTpUYecKue, Bechl aHanutuueckue BJIP-200,
MEIIAJIKa MarHUTHAs!, TEPMOCTAT BOJTHON MPOTOYHBIH.

Taxwke B KyOI'Y ¢ynkumonupytor VYHIIK «Anamut» u LleHTp KONJIEKTUBHOTO
MOJIB30BaHUsA «JlMarHOCTUKa CTPYKTYpbl M CBOWCTB HAHOMAaTEPHUAIIOB», B KOTOPBIX HMMEETCS
YHUKaJIbHOE BBICOKOTEXHOJIOTUYHOE COBPEMEHHOE 000pYyIOBaHME, MO3BOJISIONIEE BBHIIOIHATH
HAY4YHO-HUCCIIEJOBATENIbCKYI0 pa0OTy Ha BBICOKOM YPOBHE: CKAHUPYIOLIMHA 3JIEKTPOHHBIN
MHUKPOCKOII ¢ dHeproaucnepcnonHon npucraBkoil JSM 7500F, aroMHO-CHI0BON CKaHUPYIOIINN
mukpockor JSPM 5400, OT1P cnekrpomerp JEOL FA-300, AMP criekrpomerp JNM ECA-400.

12. OueHo4HbIE CPEICTBA MO AMCHHUILIHHE

Jis  mpoBeieHHS  NPOMEXKYTOYHOW — arrecTaluu  (TMpEeACTaBIsSeTCS  OTAEIbHBIM
JIOKYMEHTOM B (hopmate mpuioxenus k PITT)




[Tpunoxenue
K paboueii mporpamme AucIUIUINHBL «CrienuainbHas qucuuiuinaa "Heopranudeckas XumMus'»
Kpurepuu onieHku 1 TpeOOBaHMS K aCIUPAHTY:

- 3HaHHMe U NMOHMMAHUE TeOPeTHYeCKOro Marepuasna (omnpenesisieT paccMaTpUBaEMbIe
MOHSTHUS YETKO U TOJIHO, MPUBOJII COOTBETCTBYIOLIUE TPUMEPDI; UCIIOIb3YEMBbIE MIOHSTHS CTPOTO
COOTBETCTBYIOT T€ME);

- QaHAJIU3 W OUeHKa HH(opmManuu (rpaMOTHO MPUMEHSAET KaTerOpHaJbHBIA aHau3;
YMEJI0 MCHOJb3YeT MPUEMBbl CPaBHEHUS W 000OIIEHUS ISl aHallu3a B3aUMOCBSI3U TMOHITHH U
ABJICHUH; CIOCOOEH OOBSCHUTH AJIbTEPHATHBHBIC B3IJISAbI HA paccMaTpuBaeMyl0 HpodiieMy
(ecu 3TO YMECTHO) M NMPUNTH K cOATaHCHUPOBAHHOMY 3aKJIIOUEHHUIO; TEMOHCTPUPYET TUana3oH
HCIOJIb3YEMOTr0 HH(OPMALIMOHHOTO TPOCTPAHCTBA);

- OCTPOEHHUE CY:KIEHUH (SICHOCTh M YETKOCTh M3JIOKEHUS; JOTHKA CTPYKTYPUPOBAHUS
JIOKA3aTeNbCTB;  BBIABUHYTHIE TE3HCHl  COMPOBOXAAIOTCS  IPAMOTHOW  aprymMeHTaluew;
MPUBOJISATCS PA3IMYHBIE TOYKU 3pEHUS (€CIIH 3TO BO3MOXKHO)).

«Onenka «5» (OTJII/I‘IHO)» BBICTABJISICTCA  ACIIMPAHTY, KOTOpHﬁ ACMOHCTPHUPYCT
BCCCTOPOHHCC CUCTCMATHYCCKOC 3HAHHUC H BBICOKHM YPOBCHb INOATOTOBKH. ACHI/IpaHTOM JaH
HOJ'IHBII‘/‘I, HpaBI/IJIBHHﬁ OTBCT I10 BCCM KPHUTCPHUAM OLICHHBAHUA.

«OueHka «4» (Xopouo)» BBICTaBISETCS aCUPAHTY, KOTOPBIA Jall MPaBUIbHBIA OTBET,
HO MPHU 3TOM OBLIN JAOMYIIEHBl HETOUHOCTH WJTU OLIUOKHU B OMpEACNICHUSX, UMEIUCh HEAOCTaTKU
B apryMeHTaluu, ObLIM JOMyIleHbl (akThuueckue W (WIM) TePMHUHOJOTHYECKHE HETOYHOCTH,
KOTOpBIE HE HOCAT CYLIECTBEHHOI'O XapaKTepa.

«Ouenka «3» (YA0OBJIETBOPUTEIBHO)» BBICTABISETCS AaCHHUPAHTy, KOTOPHIM ObLIH
HA3BaHbl M OMPEENCHBI JIUIIh HEKOTOPbIE OOOCHOBAaHMS, MPU3HAKH, JJIEMEHTHI, OCHOBAaHUS,
CTaMA W TOocHeaACTBHS. JOMyIeHbl CYIIECTBEHHBIE TEPMHHOJIOTHYCCKHE W (aKTHUYSCKUE
omuOku. CoOCTBEHHAs] TOYKA 3PEHHUS HE MPEJICTaBIICHA, a TAaK)Ke HE MPEJCTaBICH HE TMOJIHBIN
aHaJM3 U OIleHKa UH(OpMaIIUHU.

«Ouenka «2» (HeyI0BJIETBOPUTEJIBLHO0)» BBICTABJISETCS aCIUPAHTy, KOTOPBIM J1aj
HENPaBWIbHBIM OTBET C HEMPABUIBLHOW TPAKTOBKOM T€Mbl. DK3aMEHALIMOHHBIN JIUCT CJaH Mocie
UCTEUEHUs] BPEMEHH, OTBEJIEHHOTO0 Ha MOJIOTOBKY OTBETa. ACIHPAHT IpPU MOATOTOBKH OTBETA
IBITAJICS IOJIB30BAaThCA WJIHM IOJIB30BAICS HE NPEAyCMOTPEHHBIMU Ha JK3aMEHE WIH 3a4deTre
BCIIOMOTATENbHBIMU CPEICTBAMHU (3JIEKTPOHHBIMH, [I€YaTHBIMU U JJPYTUMH).

HEPEYEHDB BOITPOCOB JIsA ITPOBEAEHUSA TEKYIIEI'O,
MMPOMEXYTOYHOI'O 1 U'TOT'OBOI'O KOHTPOJISI 3SHAHUI

1. Tunossie KOHTPOJIbHBIC 3aJaHW UJIW UHBIC MAaTCPUAJIbI, HGOGXOI[I/IMLIC JJI1 OIICHKHU 3HaHI/II71,
YMCHHﬁ, HAaBBIKOB U OIIbITA ACATCIBHOCTH B ITPOLCCCC OCBOCHUSA NPOTPAMMBI ACITUPAHTYPbI
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1.1. Onpoc Ha 3aHATHH
IIepedyeHp IpUMEPHBIX KOHTPOJIBHBIX BOIIPOCOB

1. OcHOBHBIC TPEACTaBICHHUS O CTPOCHUM aroMa. BonHoBas (yHKOHS W ypaBHCHHE
[Ipenunrepa. KBaHTOBBIE YHCIIA, paJAUaIbHOE M YIJIOBOE PACHPEACICHUE SIICKTPOHHOMN
IUTOTHOCTH. ATOMHBIE OpOHuTanu (S-, p-, d- u f-AQ), X SHEPruu U rpaHUYHBIC TOBEPXHOCTH.

2. IlonaTue o mpupoje XUMHUECKOW CBA3H. OCHOBHBIE XapaKTEPUCTHUKU XHMHUYECKOH CBS3U:
JUIMHA, SHEPrusi, HAMpPaBIEHHOCTb, MOJSPHOCTb, KPaTHOCTb. OCHOBHBIE THUIIBI XUMHUYECKOU
CBSI3H.

3. OcHOBHbBIE TOHATUS KOOPAMHAIIMOHHOW TeOpHH. THIBI KOMIUIEKCHBIX COCIWHEHHH I10
KJaccu(UKaUU JMTaHI0B, 3apsy KOOPAWHAIIMOHHON cdepbl, YHCIy LEHTPaIbHBIX aTOMOB.
HomeHknatypa KOMIUIEKCHBIX COeAMHEHHUN. H30Meprsl KOMIUIEKCHBIX COEAUHEHU.

1.2. IlpumepHbIe TeMBbI 10KJIA/10B

1. Ilousarue o Teopun SAna-Temnepa, TeTparoHaJIbHOE UCKa)KEHNUE OKTa3IPUUECKUX KOMILIEKCOB.

2. HpI/IMeHeHI/IC KOMITJIEKCHBIX COCIII/IHGHI/If/'I B XUMHYECKOH TCXHOJIOIT'NH, KaTaJINn3€, MCIUIINHEC U
OKOJIOT'HH.

3. MeTtonbl BbIpaluBaHusi MOHOKPUCTAJUIOB M UX KilacCU(UKAIIHSI.
2. [IpomexxyroudHas arrectanus
2.1. Bormpocsl Kk 3auety

Bormpocsl k 3a4eTy COOTBETCTBYIOT BOMPOCAM KaHIUIAATCKOTO K3aMmeHa (IMyHKT 2.2.
HACTOSIIETO pa3zelia)

2.2. Bonnpochl K KaHAMIATCKOMY IK3aMeHY

Tema 1. Ilepuoguyecknii 3akon I.U. MenaeneeBa u cTpoeHue aroMa. XMMHYECKas CBA3b
H CTPOEHHE MOJIEKYJI

1.1. OcHoBHBIE NpelCTaBICHUS O CTPOEHMM aroma. BomHoBas (QyHKIUS U ypaBHEHHE
HIpenunrepa. KBaHTOBBIE 4MCIa, pPAagUalbHOE U YIJIOBOE PpACIpPEAEICHHE DIIEKTPOHHOM
INIOTHOCTH. ATOMHBIE opOuTanu (S-, p-, d- u f-AQ), ux 3HepruM U rpaHUYHBIC TTOBEPXHOCTH.
Pacnipenenenne anexktponos no AO. [Ipunnun muanmyma sHeprud. [Ipunmun ITaynn. ATtomHbie
TepMsl, paBuiio XyHaa. CoBpeMeHHasi (opMyIHMPOBKa NEPUOINIECKOTO 3aKOHA, 3aKOH Mo3:H,
CTpYKTypa nepuoauudeckod cucreMbl. KopoTko- W JJIMHHONEPUOIHBIM  BapUaHTHI
nepuoim4eckoil Tabmuipl. [leproasl U rpynmsl.

1.2.  3akoHOMEpHOCTH H3MEHEHHUS (DYHIAMEHTaIbHBIX XapaKTEPHCTUK aTOMOB: aTOMHBIX H
MOHHBIX PpaJMYCOB, TMOTEHIMAlla HWOHM3AIMM, DSHEPruU CpPOACTBA K DJIEKTPOHY U
JIEKTPOOTPHULIATEIIEHOCTH.

1.3.  I'paHUIBI NEPHOTUIECKON CUCTEMBI. [1epCTIEKTHBBI OTKPHITHS HOBBIX 2JIEMEHTOB.

1.4, TlepmoguuHOCTH B WM3MEHEHMM CBOWCTB IMPOCTBIX BEIIECTB M OCHOBHBIX XMMHYECKHX
COEMHEHUN — OKCHUIOB, THUAPOKCHJIOB, THUIPUIOB, TAJIOT€HUIOB, CYIb(GHUI0B, KapOUIOB,
HUTPHUI0B U OOPHJIOB.
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15. Tlonstne o mpupome XUMHUEeCKOW CBs3U. OCHOBHBIC XapaKTEPUCTUKH XHUMHUYECCKOU
CBSI3U: [JIJIMHA, OJHEPrus, HAMNpPaBICHHOCTb, MOJSIPHOCTb, KpaTHOCTb. (OCHOBHBIE THIIbI
XUMHYECKOU CBSI3H.

1.6.  OcHoBHBIC TIONIOKEHUST MeToAa BalneHTHBIX cBs3el (MBC). 'mOpuau3zaius opouraneii.
HampaBrneHHOCTb, HACHILIAEMOCTb M HOJSAPU3YEMOCTb KOBAJIEHTHOM CBs3U. Binsgnue
HEMO/JICTICHHBIX IEKTPOHHBIX Map Ha CTPOEHUE MOJIEKYI, MoJeb [ miecnu.

1.7. OcHOBHBIE TIOJIOKEHHUS METOJa MOJICKYJSIpHBIX opOutaneii (MMO). JIByx1ieHTpOBBIE
JBYXAJIEKTPOHHBIE MOJIEKYJISIpPHBIE OpOUTanu. DHepreTudyeckue auarpaMmbl MO roMosiiepHbIX
U TETepOSJCPHBIX IBYXAaTOMHBIX MOJIEKYJ. DHEprusi MOHU3ALMH, MAarHUTHBIE M ONTHYECKUE
cBoiicTBa MOJeEKyJd. MuoroneHTtpoBsie MO, THNEpBAICHTHBIE U AJIEKTPOHOJCHHUIIMTHBIC
MoJIeKyJbl. [IpuHIHIT N307100aIbHOTO COOTBETCTBUS. KOppenainoHHbie AuarpaMmebl.

1.8. Honunas cBs3p. HMoHHas MojeNb CTPOCHHUS KpPUCTAJUIOB, OOpa3oBaHME WOHHBIX
KPUCTAJIIJIOB ~ KaK  pe3yJabTaT  HEHANpPaBJIEHHOCTH M  HEHAChIL[aeMOCTH  HMOH-MOHHBIX
B3aumoyeiicTBuil. MoHHbll paguyc. OCHOBHBIE THIBI KPUCTAIIMUYECKUX CTPYKTYp, KOHCTAHTa
MapnenyHra, SHEprusi HOHHON PelIeTKH.

1.9. MexmonekynsapHOe  B3aUMOJEHCTBUE —  OPUEHTAIMOHHOE, HWHAYKIMOHHOE U
nucrnepcuoHHoe. BonopoaHast cBsi3b, ee mpupoaa.

1.10. Bsexpenue B 30HHYIO Teopuro. OOpazoBaHHE 30H — BAJCHTHOM M IMPOBOJUMOCTH M3
ATOMHBIX U MOJIEKYJISIPHBIX OpOuTaliel, 3anpelieHHas 30Ha. MeTaisl U JU3JIEeKTPUKU. ['paHuiibl
IIPUMEHUMOCTH 30HHOU TEOPHH.

Tema 2. KommiekcHbie (KOOPAUHANMOHHBIE) COCTUHEHUS

2.1. OCHOBHBIE MOHATHS KOOPJAWHAIIMOHHON TeopuH. THUMBI KOMIUIEKCHBIX COEAUHEHHH IO
KJIacCU(UKALMU JIMTAaH/IOB, 3apsAay KOOPAMHAIIMOHHON cephl, YUCITY LEHTPAIbHBIX aTOMOB.
Homenknarypa KOMIUIEKCHBIX cOeAMHEHUN. M30Mepust KOMIUIEKCHBIX COeAMHEHUH.

2.2. O6pazoBaHKe KOOPJMHALMOHHBIX COEMHEHUI B paMKax HOHHON MOJIENI U MPECTaBICHUN
JIptouca. Teopuss MATKHX M KECTKHX KHCIOT M OCHOBaHMM [Iupcona, ypaBHenme J[lparo-
Beitmanna. Y cTOoMUMBOCTh KOMIUIEKCOB B PACTBOPAX M OCHOBHBIE (PAKTOPHI, €€ OMPEACTSAIONINE.
KoHcTaHThl yCTOWYMBOCTH KOMIUIEKCOB. JIaOMIIBHOCT U MHEPTHOCTb. DHTPONUIHBIA BKJIaJ B
HHEPreTUUECKYI0 YCTOMYMBOCTh KOMILJIEKCOB, COJIbBAaTHBIN 3(h(eKT, XenaTHblil a3QdexT, mpaBuia
uukioB JI.A. Uyraesa.

2.3. Ilpupojia XMMHUYECKOM CBSI3M B KOMIUIEKCHBIX KOSAUHEHUAX. OCHOBHBIE MOJIOKEHUS TEOPUU
kpuctamdeckoro nons  (TKID). Pacmennenne d-opOutaneid B OKTadJApHYECKOM H
TETPad’IPUUECKOM ToJIe. DHEPIUs paclIeNIeHNs, YHEPTUsl CapUBaHUs U SHEPIrus cTabuIn3auu
KpuctaymmueckuMm noseMm. Crekrpoxumudeckuil psig suranaoB. [lonstue o Teopumn fHa-
Tennepa, TeTparoHabHOE UCKA)KEHUE OKTA3IPUUYECKUX KOMILIEKCOB.

2.4. DOneprernueckass auarpaMma MO KOMIUIEKCHBIX coeauHeHnid. [locTpoeHne rpynmnoBbIX
opOuTaneil U WX B3aMMOJACHCTBHE C OPOUTANSIMHU IEHTPAJIHLHOTO aToMa, G- M T-IOHOPHBIE U
akuentopueie nuranasl. Mcmonp3zoBanume TKII u MMO s 0OBbsSCHEHUS ONTHYECKHX U
MarHUTHBIX ~CBOWCTB KOMIUIEKCHBIX coefauHeHuil. J[uarpammer Tana0G3-Cyrano  ans
MHOTO3JIEKTPOHHBIX CUCTEM.

2.5. KapOouunsl, MeTtamgokapOeHbl, MeTayuloneHbl,  (Qymaepunsl. Komrmiekcsl ¢
MAaKpOOUKIINYECCKNUMHU JIMTaHJdaMH. HOJ’II/IHHepHBIe KOMILIEKCHI. M30- n TeTCPOITIOJINCOCINHCHHUA.
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Krnactepbl Ha OCHOBE IEPEXOJHBIX W HEMEPEXOJHBIX 3JIeMEHTOB. KpaTHbIe CBSI3M MeTalll-
METaJjl, IOHITHE O O-CBI3H.

2.6. MexaHu3Mbl peaklMi KOMIUIEKCHBIX CO€AMHEHUM. Peakuuu 3aMeleHus, OTIICIUICHUS U
MPUCOCIUHECHMS JIMTAH/a, OKHCIHUTEIbHO-BOCCTAHOBUTEbHBIC peakiuu. B3auMHoe BIMsSHUE
JUTaHAO0B B KoopauHarmoHHOW cdepe. Tpanc-pmusaue WM.M. Uepnsena, muc-adpdexkt A.A.
['punbepra. BayrpucdepHbie peakiiuu JIUraHo0B.

2.7. llpumeHeHUE KOMIUIEKCHBIX COCMHEHUN B XUMUYECKOW TEXHOJOTUHU, KaTaau3e, MEIUIIMHE
U DKOJIOTHH.

Tema 3. O01mue 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKHX pPeakIuii

3.1. OcHOBHBIE MOHATHS U 33Ja4M XMMUYECKOH TEPMOJAMHAMUKH KAaK HAYKH O MPEBPAIICHUSAX
SHEPIuM MPU MPOTEKAHWU XUMUYECKUX peakuuid. TepMoInHaMHuuecKas CUCTEMa, IapameTpbl U
byHKIIMM cocTosiHUS cucTeMbl. [lepBblli 3aKOH TepMOJWHAMUKH. BHYTpeHHsisi SHeprus u ee
M3MEHEHHUE MPU XUMHUUYECKUX U (ha30BbIX MpeBpauieHusX. JHTanbnus. CTaHAapTHOE COCTOSTHUE
U CTaHJApTHBIC TEIJIOTHI XMMHUYECKUX peakiuil. TemnoTra u sHTaNbNUg 00pa3oBaHUA. 3aKOH
I'ecca. DHeprum xumuyeckux cBszeil. TemnoemkocTs, ypaBaenne Kupxroda.

3.2. Obpatumble U HeoOpaTUMbIe Ipoliecchl. BTopoll 3aKkoH TEpMOAMHAMUKHU. DHTPONUS U €€
¢usnueckuii cMbIcH, ypaBHeHUe bompimana. CtaHmapTHas SHTPONUSA. 3aBUCUMOCTh SHTPOIUHU
OT TapaMeTpoB cocTosiHus. DHeprus [ moboca. HampaBnenne XuMHUYECKUX MPOILIECCOB, KPUTEPUHU
CaMOIIPOM3BOJIBHOTO MPOTEKAaHHWs pPEaKIUid B M30JIMPOBAHHBIX W OTKPBITBIX CHCTEMax.
XUMHUYECKUH TOTEHIHAI. YCIIOBHE XWUMHYECKOTO pPaBHOBECHS, KOHCTaHTAa paBHOBECHSI.
N3orepma xummdeckoil peakuun. Pa3oBble paBHOBECHS, YUCIO CTENEHEH CBOOOMBI, MPaBUIIO
¢a3 ['m66ca. Pa3oBbie TUarpaMmbl OHO- M ABYXKOMIIOHEHTHBIX CHCTEM.

3.3. CKOpOoCTh XUMHUYECKOM peaklii, €€ 3aBUCUMOCTH OT IIPUPOJIbl U KOHLIEHTPALIUH PEareHTOB,
temneparypsbl. [lopsmok peakiuu. KoOHCTaHTBI CKOPOCTH M €€ 3aBUCHMOCTH OT TEMIIEPATYypHI.
VYpaBHeHue AppeHuyca. DHEeprus akTHBAlMA W TOHATHE 00 aKTHMBHPOBAaHHOM KOMILJIEKCE.
OOpatumble peakiuu. 3aKOH JEHCTBYIOIIMX Macc. BimsHue karanu3aTopa Ha CKOPOCTh
peakuuu. ['oMOreHHBI M reTeporeHHbIl karanu3. [loHsATHE O LEmHBIX MU KosebaTelabHbIX
peaKIMsX.

Tema 4. PacTBOpPBI M 2JICKTPOJIUTHI

4.1. CoBpeMeHHBIC TIPEACTABICHUS O MPUPOJE PacTBOPOB. OCOOEHHOCTH JKHMJIKHUX PAaCTBOPOB.
[Topsiiok B KUAKOCTSAX, CTPYKTYpa BOJIBI U BOAHBIX pacTBOpoB. Crienuuka peakiuii B BOJHBIX
Y HEBOJHBIX PACcTBOpax.

4.2. Teopusi DSJIEKTPOJUTUYECKOW auccounanuu. MoHHOe Tmpou3BeNeHHE BOIBI W €ro
3aBUCUMOCTh OT Temmeparypbl. Bopoponnsiii mnoxaszatens pH, mkama pH. Kucnoter u
ocHoBaHus. IIporonutuueckass Teopust bpencrena—IJloypu. ComnpsikeHHbIE KHUCIOTHI U
ocHoBaHus. ['nnponus. CoBpeMeHHbIE B3IJIsA/Ibl HAa MPUPOAY KUCIOT U OCHOBAHUH.

43. CunbpHble u cla0Obie OJICKTPOJIUTHI. 3aBUCHMOCTb  CTEIICHH BHCKTpOHHTHQCCKOﬁ
aucconuanv  OT KOHHOCHTpALlMH, TEMICPATYpPbI, MHPHUPOAbI PACTBOPUTCIIA, HITOCTOPOHHUX
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ANEKTPOIUTOB. 3akoH paszbamieHuss OcrtBanbna. OCHOBHBIE TOHATHS TEOPUU CHIBHBIX
aneKTponuToB Jlebast u XtoKKes.

4.4. Ilpou3BeneHue pacTBOPUMOCTU. J[MHAMUYECKOE PABHOBECHE B HACBHIIMIEHHBIX PacTBOpax
MaJIOPACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB M (PAKTOPHI, €r0 CMEIIAOLIHE.

4.5.  DNeKTpoXuMHUYECKHE  CBoOMcTBa  pacTBOpoB.  CONpSDKEHHbIE  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE MAaphl. JIEKTPOAHBIA moTeHIHal. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peakuuu M uX HamnpasieHue. YpaBHeHue Hepucra. [uarpammbr Jlatumepa u  @Ppocra.
DJIEKTPOIIH3.

4.6. KomiratuBHble CBOMCTBAa PacTBOPOB SJICKTPOJMUTOB M HEIJIEKTPOJIUTOB. M30TOHMYECKUI
ko3 duuuent. 3akon Payns. Kpuockonus u 30ynnockomnus, 0cMoc.

Tema 5. OcHOBBI B METOAbI HCOPraHUYECKOI'0 CHHTE3a

5.1. IIpsimoli CWHTE3 COSNMHEHWH W3 MPOCTHIX BemecTB. Peakiuu B ra30Boi (ase, BOAHBIX U
HEBOJHBIX pacTBOpax, paciiaBax. MeToq XHMHUYECKOTrO OCaXIEHUs U3 Tra30Boil (asbl,
UCIIOJIb30BaHUS HAJIKPUTUYECKOTO COCTOSIHUA. 30Jb-T€llb METOA. |'MIpoTepMasbHbIl CHUHTE3.
TBepnodasHblii CHHTE3 U €ro 0OCOOCHHOCTH; MCIOJB30BAHWE MEXaHOXMMHMUYECKON aKTHBAIlUH.
XHUMHUYECKUE TPAHCHOPTHBIE PEAKLUUU JUIsl CUHTE3a U OYUCTKU BelecTB. DOTOXMMHUYECKUE U
ANEKTPOXUMHYECKHE METOMbI CUHTE3A. [[puMeHeHre BakyyMa U BBICOKHX JIaBJICHUN B CHUHTE3E.
OCHOBHBIE METOJIbI Pa3/ICJICHUSI 1 OYUCTKU BEIIECTB.

5.2. MeTtobl BBIpAIIMBaHUsI MOHOKPUCTAIUIOB M UX KJIACCH(DHUKAIIUS.

Tema 6. XuMus S- U p-3J1eMEeHTOB

6.1. Tlonoxxenue S-anemeHToB B Ilepuoanyeckoit cucreme, OCOOEHHOCTH 3JIEKTPOHHOM
KOH(pUrypauuu. XapakTepHble CTEIEHH OKUCIICHHS.

6.2. Bogopon. Ocoboe monoxenue Bogopoaa B Ilepuoanueckoii cucreme. M3oTomsl Bogopoa.
Opto- u mapa-Bomopoa. MeTonasl monyueHuss Boaopoaa. DH3UKO-XUMHUYECKHUE CBOWCTBA
Bojopoaa. ['mapunbr m ux kimaccudukamus. OKUCTUTEILHO-BOCCTAHOBHUTEIIbHBIE CBOWCTBA
BOJIOposia. Bojma — cTpoeHme MONEKyNbl M CTPYKTypa JKUAKOro coctostHus. CTpyKTypa Jibaa,
knarparel.  Ilepokcua — Bojoposa, €ro  IMOJMy4YeHHWE, CTPOCHHE W OKUCIHTEIBHO-
BOCCTAHOBHUTEIbHLIE CBOMCTBA.

6.3. DnemenTsl rpynmnsl [A. Obmas xapakrepucTuka rpymnibl. OCHOBHBIE KJIACCHI XMMUYECKHX
COeMHEHUN — moiydyeHue u cBoiictBa. HepactBopumble comu. OCOOEHHOCTH XMUMHHU JIUTHS.
[TpMeHeHNE METOUHBIX METAJIIIOB U UX COEAMHEHU.

6.4. Dnements! rpynnsl [IA. Obmas xapakrepuctika rpymmnbl. OCHOBHBIE KIaCChl XMMUYECKHX
COEIMHEHUN — TMoydyeHHe U cBoMcTBA. OCOOEHHOCTH KOMIUIEKCOOOpPA30BaHUS S-METAJLIOB.
OcoOenHoct XuUMHM Oepusuins, MarHust U paaus. CXOACTBO XHMMHUU OEpWIUTUS U JIUTHUSL.
[TpumeneHnue 6epuiIns, MEI0YHO-3eMEIbHBIX METAJIJIOB U UX COEIMHEHUH.

6.5. Tlomoxenue p-snemeHToB B llepmommyeckoit cucreme. OCOOEHHOCTH JJIEKTPOHHOM
KOH(pUTYypanuu. XapakTepHbIe CTETICHH OKUCICHUA. MeTauibl, HeMeTaJUTbl, METAJIOU bl CPEIU
P-2JIEMEHTOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB BO 2 U 3 mepHojiax.
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6.6. Dnementsl Tpynmbl [1IA. Ob6mas xapaktepuctuka rpynibl. OCOOEHHOCTH XUMHU Oopa.
BopoBoopobl, KOMITIEKCHBIE THAPOOOPATHI, KIACTEpHBIE COeAMHEHUs Oopa, 60pa30i, HUTPUA
0opa: 0COOEHHOCTH UX CTPOEHHUS U CBOMCTB.

6.7. Okcun amOMUHHS. AJTIOMHHATBI W THIPOKCOATIOMHUHATHI. [ aJlOTeHHUBI aTIOMUHUSI.
KommuiekcHbie coeauHeHust amroMuHUs. CIUlaBbl aTiOMUHUS. ATOMOTepMUS. AMQOTEPHOCTh
okcuzoB Tayuus, uaausa U taumsa. Ocodennoctu xumuu TI(I). [Ipumenenune 6opa, aTrOMUHUSA,
TaJUTHS, MHIIUS ¥ TAJUTASI M MX COSAMHCHUH.

6.8. DOnementsl rTpymmbel IVA. OOmas xapakrtepuctuka Trpynmbl. OCOOCHHOCTH XHUMHUHU
AUTOTPONHBIX MoAuduKanuii yriepona. @DymiepeHbl W UX Opou3BoAHbIe. HaHOTpYyOKH.
KapOuapl meramioB. CHHUIIBbHAS KUCIIOTA, IIMAHUABI, TUIIHAaH. POTaHOCTOBOIOpOIHAS KUCIIOTA U
pomanunsl. Cepoyriepoa. ®peonbl u ux npumeHeHue. Oxcuusl yriaepona. KapOoHWib.
KapOonartsr.

6.9. Okcuabl KpeMHUsI, TepPMaHus, 0JIOBA U CBUHIIA. KBapil u ero nmonmuMopdHbie MOAHPUKAIIH.
KpemHueBass kucimora W cwimkaThl. [amorenuabl. KpemHehTOpHCTOBOAOpPOAHAS KHUCIIOTA.
Kap6un kpemuans. KoMiiekcHble coeTuHEHNS 0JI0Ba U CBUHIIA. [I[pUMEeHEeHHE TPOCTHIX BEIIECTB
u coenuHeHuil sneMmeHtoB rpynmnbl I[VA. Ilonstue o nomynpoBoanukax. CBHHIIOBBIN
AKKyMYJISITOD.

6.10. DnemenTsl rpynnsl VA. O01as XxapakTepucTUKa rpynnbl. 3aKOHOMEPHOCTH 00pa30BaHUs
U IPOYHOCTh IPOCTBIX M KpaTHBIX cBA3eil B rpymme. OcoOeHHocTH xumuM azora. [Ipobiema
CBSI3BIBAHUS MOJICKYJISIPHOTO a30Ta. OCOOEHHOCTH aJUTOTPOITHBIX MOAM(UKAIUi docdopa.

6.11. T'mapuasl smeMeHTOB Ipynnbl VA: HOJydeHUE, CTPOEHUE MOJEKys, cBoicTBa. Conu
ammoHus.  JKuakuit  aMMumak — Kak  pacTBopuTenb.  ['MapasWH, — T'MIPOKCHIJIAMUH,
a30TUCTOBOAOPO/IHAS KUCIIOTA. ["aloreHu 1bl 31EMEHTOB Ipynibl VA, oJy4yeHHe U TUAPOIIH3.

6.12. Kucnoponusie coenunenus azora. Ocobennoctu xumun NO u NOj. A30oTHas, a30TucTas
KHUCTIOTHI M UX COJIM: MOJIyY€HUEe, CBOMCTBA U OKUCIUTEIHHO-BOCCTAHOBUTEIbHASI CIIOCOOHOCTb.
[wnarpamma ®pocra 11 COeAUHEHUH a30Ta.

6.13. Kucnopoansie coequnenus gocdopa: okcuabl, KUCIOTH U uX coiu. CpaBHEHHUE CBOWCTB
KHUCIO0T (hochopa B pa3HbIX CTENEHAX okucieHus. KonneHcupoBanHble (pochopHbIe KUCIOTHI U
nonmdocdarel. OKCHUIBI MBIIIBAKA, CYpPbMBl W BHUCMYTa, KHUCIOPOICOJEPIKAIIUE KHUCIOTHI
MBIIIbSIKA U CYPbMBI U UX coiiu. CpaBHEHHE CUITBI KUCIIOT B rpyiie. CynbGuIbl 1 THOCOJH.

6.14. [IpuMeHeHre MPOCTHIX BEIIECTB M COETUHEHUN 1IEMEHTOB VA Tpynibl. Y 100peHus.

6.15. DOnementsl rpynnsl VIA. OOmas xapaktepuctuka Trpynmnbl. OcoO€HHOCTH XHUMHHU
kucinopona. CTpoeHHE MOJEKYIbl KHUCIOpoJa, OObscHEeHHe ee mapamarHetusma. O30H u
030HUABI. AJIIOTPOITHBIE MOAU(DHUKAIIUN CEPBl U UX CTPOEHHUE.

6.16. Knaccudukanust oxcumoB. IIpocTeie M CIIOKHBIE OKCHUIBI, HECTEXHOMETPUSI OKCHJIOB.
IMuapoxcunbl 1 KucnoThl. [lepokcuabl, CyrepoKCHIb.

6.17. CepoBonopon u cynbdunbl. [Tomucynbeduasl. Cynbdansl. OKCHABI Cepbl, KUCIOTH B UX
conu. [lonuTHOHOBBIE KMCIOTHI U MOMUTHOHATHL. KHcopoiHble coeTuHEeHNs celeHa U TeJuTypa.
CpaBHeHHME CUIIbI, YCTOMYUBOCTU U OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIX CBOMCTB KHCIOPOIHBIX
KHCJIOT B TpyIIIIE.

6.18. I'aoreHuapl cepel, CEJIEHa U TEIUTYpAa.
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6.19. IIpuMeHeHue MPOCTHIX BEUIECTB U COCTUHEHUM 3J1EMEHTOB VIA rpymnmbl.

6.20. DnemenTsl rpynnsl VIIA. O6mas xapakrepuctuka rpynmsl.* OcoO0eHHOCTH XUMUH (hTopa
u actara. OKUCIUTEIbHBIE CBOMCTBA raJIOr€HOB. B3anMoeiicTBIe rajJlor€HOB C BOJOM.

6.21. TamorenoBomopoxasl. Ilomyuenue, cBoicTBa. 3aKOHOMEPHOCTb HW3MEHEHHUSI CBOWMCTB
TaJIOTEHOBOJIOPOAHBIX KUCIOT B rpymnme. Kiaccudukamus raioreHuzoB. MexXrajaoreHHbIC
COEIMHEHMS: CTPOCHUE U CBOMCTBA.

6.22. Kucnopoausie COETMHEHUSI rajJoreHos. OcobenHocTu OKCHJIOB xJopa.
Kucnopoacoaeprxkaniye KMCIOTHI TAJIOTEHOB U MX cojii. COMOCTaBICHUE CUIIBI, YCTOMYUBOCTH U
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB KHCIOPOJIHBIX KHCJIOT TaJIOTC€HOB, JMarpamma
®pocra 11 rajJoreHoB.

6.23. [IpuMeHeHue rajoreHoB U X COeAMHEHUMN.

6.24. DOnements! rpynmsl VIIA. OGmas xapakrepuctuka rpymnibsl. CoequHEeHUs 0J1aropoaHbIX
ra3oB W TPUPOAAa XHMHYECKOH CBS3M B HUX. | maparel OnaropoaHpix ra3oB. @ropuabl u
KUCIIOPOJHBIE COETMHEHNUS O1aropoIHbIX Ta3oB. [[puMeneHne 0:1aropoiHbIX Ta30B.

Tema 7. Xumus d-31eMeHTOB

7.1. Tlonoxenue d-s3memenToB B [lepuoauueckoit cucteMe. DIEKTPOHHOE CTPOCHUE U OCHOBHBIE
crerieHu okucieHuss. CrocoOHOCTh 0-3JIEMEHTOB K KOMILICKCOOOPa30BaHUI0. 3aKOHOMEPHOCTH
u3MeHeHus cBoiicTB d-metamioB B 4, 5 u 6 nepuonax. [Ipupoaa d-cxxatus u ee CaeaCTBUS.

7.2. Onementsl rpynnsl IIIb. O6mas xapakrepuctuka rpynnbl. OKCHIBI, THIPOKCHUIBI U
¢Topuast merawioB IIIb rpynmsl — momydyenue u cBoiicTBa. KoMIuleKCHbIE COEIMHEHUS.
ConocraBnenue xumuu 3iemeHToB IIJA u IIb rpynn. Ilpumenenume wmeTamioB U HX
COCIMHEHU.

7.3. Onementsl rpynnsl IVB. O6mmas xapakrepuctuka rpynmnbl. OKCHIbI ¥ THAPOKCH/IBI TUTAHA U
upkoHus. TutaHatel ¥ upkoHathl. CoM TUTaHWIIA U IMpKOHMIA. [anoreHupl. CriocoOHOCTh
K KOMIUIEKCOOOpa30BaHMI0. 3aKOHOMEPHOCTH B CTAOMIIBHOCTH Pa3IMUHBIX CTENIEHEN OKHCICHHUS.
BnusiHue nantaHonaHOrO Ckatus Ha cBoicTBa raduus. ConocraBnenue metaios IVA u IVB
rpynn. [IpumeHeHne TuTaHa U LUPKOHUS U UX COEIMHEHUH.

7.4. Onementsl rpynnel Vb. OO6mas xapakrtepuctuka rpynmbl. OKCUABI U TaJOTE€HUBI.
Bananatel, Huo6atsl u TaHtanatbl. CrOCOOHOCTh K KOMILJIEKCOOOpPA30BaHUIO U OOPa30BAHUIO
KJIaCTepOB. 3aKOHOMEPHOCTH B CTAaOMIBHOCTHU PA3NUYHBIX CTENEeHeW okucieHus. /uarpamma
®pocta s coeauHeHuil BaHamus. ComocTaBieHHE CBOMCTB coeauHeHud BaHamusa(V) u
docdopa (V). [Ipumenenune Banaausi, HHIOOUS ¥ TaHTaJIa U UX COCTUHEHUI.

7.5. Onementsl Tpynmnel VIb. OOmas xapakrepuctuka rpynmbl. OKCHIBI, TaJOT€HUABl U
cynbduasl. CpaBHEHHE CBOWCTB XPOMOBOM, MOJMOJCHOBOW M BOJBb(PPAMOBOW KHCIOT M HX
coneit. OcoOenHocTH KoMmIuiekcooOpa3zoBanus. Kinacteposl. bponssl. [1oAMKHCIOTE U UX COJIH.
ITepokcunpl. OKHCIINTENTEHO-BOCCTAHOBUTENIbHBIE CBOMCTBA COEMHEHUH Xpoma,
3aKOHOMEPHOCTH B CTAaOMJIBHOCTH DPA3JIMYHBIX cTeneHeil okucieHus. ConmocTaBlieHUE XUMUU
anemeHToB VIA u VIb rpynn. [Ipumenenue xpoma, MmonubaeHa 1 Bosb(pama U UX COeAMHEHUH.
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7.6. DOnementsl rpymnmbl VIIb. Ob0mas xapaktepucTuka rpynmbl. KuciopomHbie cCOoeTMHEHUS
MapraHia, uX KACJIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA, JUarpaMmma
®pocta and coeauHeHUi Mapranua. CTaOWIBHOCTh COEAMHEHMHM MapraHiia B pa3iM4YHBIX
CTeNeHsX OKucieHus. (OcoOEHHOCTH XUMHMM TEXHEIUs M peHus. PeHueBas Kuciora u
neppenatsl. ConocraBnenue xumuu 3nemeHToB VIIA u VIIb rpynn. IIpumenenue maprasua u
peHMUSL.

7.7. Onementsl rpynmbl VIIB. OOmas xapakrepuctuka rpynmnbl. OO0CHOBaHUE pPa3CIICHHS
3JIEMEHTOB Ha ceMeNCTBa Kelle3a U IIAaTHHOBBIE METAILIbL.

7.8. CemeiicTBO kene3a: MmojydyeHue W (U3UKO-XMMHUYECKHE CBOMCTBA XKeye3a, KobanbTa W
HuKkensi. OKCUIIBI U TUAPOKCUIBI, TATOTeHUABI U Cyiabhuasl CoennHEeHUs Kene3a, KoOalbTa H
HUKEJIS B BBICHINX CTENEHSIX OKHCIeHHs. KoMIIeKCHbIE CoeqMHEeHMsI, 0COOCHHOCTH KOMITJIEKCOB
¢ d°-xondurypanmeii nenrpansHoro aroma. Kopposus xenesa u Gopsba ¢ Heil. IIpuMeneHne
JKenes3a, KoOallbTa U HUKEJI.

7.9. IlnatmHOBBIE METaUIBI: OCHOBHBIC KJIACCHI KOMINIEKCHBIX COCJIMHEHUIN IIJIATUHOBBIX
MCTAJJIOB. OKCI/IIH:I U TaJOreHUJbl IUIATHUHOBBIX COCAUHCHUM. HpI/IMeHeHI/Ie IIJIaTHHOBBIX
MCTaJIJIOB.

7.10. Onementsl rpynmnsl Ib. O6mas xapakrepuctuka rpynnbl. OKCHIbBL, TUIPOKCUIBI U
rajoreHupl. V3MeHeHHe B yCTOWYMBOCTM CTEIICHEW OKHUCIIEHHUS JJIEMEHTOB B TPYIIIE.
KomnnekcHsie coenunenus. Conocrasinenue snemeHToB 1A u Ib rpynn. [Ipumenenue menw,
cepebpa u 30I10Ta.

7.11. Dnementsl Tpynnsl |Ib. O6mas xapakrepuctuka rpynmnbl. OCOOSHHOCTH MOATPYIIIIHI
IIMHKa B KayecTBE IPOMEXKYTOUHOM MEXIy MEpPEeXOJAHbBIMU M HEMEepPeXOJHbIMU METaJlJaMH.
Oxcuzbl, THIPOKCUABI, TalOreHuabl U Cynb(uiasl. Amanbrambl. OcoOEHHOCTH COEIUHEHUH
pTyTH B cTeneHu okucieHus +1. CrocoOHOCTh K KOMIUIEKCOOOpPa30BaHUIO U OCHOBHBIE THIIBI
KOMIIJIEKCOB LIMHKA, KaaMus U pTyTH. Conocrasienue 3ineMeHToB |IA u I1b rpynmn. [Tpumenenue
LIMHKA, KaAMHS U PTYTH.

Tema 8. Xumusd f-3emenron

8.1. O6mas xapakrepuctuka f-anmemeHTOB. OCOOCHHOCTH CTPOCHHS SIICKTPOHHBIX 000JI0YEK
aTOMOB. .HaHTaHI/I)IHOE: U AaKTHHHUJIHOC CXKaTuc. CXOI[CTBO U pas3jiiyuc JIaHTAHOUIOB U
aKTUHOUI0B. BHYTpeHH:s eprHoAMYHOCTh B CeMeICTBaX JJaHTAaHOUIOB U aKTMHOMJIOB.

8.2. CeMmelicTBO JaHTAaHOUZOB. MeTOAbl NOJyYEHUs, pasfesieHus U (U3NKO-XHMHYECKHe
cBoiicTBa MeTayI0B. CTENEHN OKUCIIEHUS 3JIEMEHTOB M 3aKOHOMEPHOCTH UX U3MEHEHUS B PALY.
OcHOBHBIE KJIACCBI XUMHUYECKMX COEJUHEHMM — IIOJIy4eHHEe M CcBoMcCTBa. KoMIIIekcHbIE
coenMHeHUs JTaHTaHou0B. OcoOeHHOCTH XuMuM 1epus u esporus. ComocraBneHue d- u f-
anemeHToB lII rpynmnsl. [IppuMeHeHne naHTaHOUAOB.

8.3. CemeiicTBO akTMHOMAOB. OOOCHOBaHME AaKTMHOMAHOM TeopuHu. MeToabl MOTy4YeHHUS H
(UBUKO-XUMHYECKHE CBOMCTBA aKTHHOHMIOB. OCOOCHHOCTH pasjefieHus aKTUHOUIoB. CTerneHu
OKUCJICHUSI aKTUHOUJOB M 3aKOHOMEPHOCTH HX H3MEHEHHUs B psAny. OCHOBHBIE KJIacChl
XUMUYECKUX COEAMHEHUN aKTUHOUJOB — MOJIydeHHE U cBOMcTBAa. KoMmmieKCHbIE COeTUHEHUs
akTUHOUIO0B. OcCOOEHHOCTH XHMMHUU Topus u ypana. ComocTaBjicHHE AaKTHHOMIOB ¢ d-
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aneMeHTamMu 6-ro nepuoaa. [I[puMeHeHrne akTHHOMIOB U MX CoeMHEHU. [lepcnekTuBbI CUHTE3a
TPaHCAKTUHOUIOB.

Tema 9. Oﬁmne npeacraBjacHusd o (1)H3H'{eCKI/IX ME€TOJdaX UCCJICI0BaAHUA B HeoprannquKoifl
XUMHH

9.1. JlubpakumoOHHBIE METOJBI HCCICAOBAHMSA: PEHTICHO(DA30BBIH W PEHTTCHOCTPYKTYPHBII
aHaJIN3bl, HeUTpoHOrpadus, 3MeKTpoHOrpadus.

9.2. CnekTpajabHbIe METO/IbI UCCIICAOBAHMS: DJICKTPOHHBIE CIIEKTPhI B BUAUMON 1 Y D-00macTH.
Koneb6arenbnas cnekrpockonusi — MK- u komObunanmonnoro paccesiuus. Crnexkrpockonust DI1P,
SAMP, SKP wu y-pesonancubie. EXAFS-cnexkrpockonus. CHEKTpOCKONUSA LUPKYJISIPHOTO
TUXpOU3Ma.

9.3. HCCJ’IG,Z[OBaHI/IH SJICKTPOIIPOBOAHOCTU H MarHUTHOM BOCIIPUUMYHBOCTH. I/ICCJ'IGIIOBaHI/IH
JUITIOJIBHBIX MOMCHTOB. HMHGI[&HC-CHCKTPOCKOHI/IH.

9.4. OnTuyeckas v 3JEKTPOHHAS MUKPOCKONUS. JIOKaNbHBIN PEHTI€HO-CIEKTPAIbHBINA aHAIN3.
9.5. TepMorpaBUMETpHS U MacC-CIIEKTPOMETPHUS.

9.6. HccnenoBanne MOBEPXHOCTH METOJAMH PEHTI€HO- U (DOTOIEKTPOHHOM CIEKTPOCKOIMH,
0’K€-CHEKTPOCKOIUU U T.II.

®denepalbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHMUs
«KybaHckuii rocyiapcTBeHHbI YHUBEPCUTETY
(®I'bOY BO «KyoI'Y»)
Hay4JHas crienuadbHOCTh 1.4.1. Heopranmueckast Xumust

3K3AMEHAIIMOHHBIA BUJIET Ne 1

0 ClielMaIbHON nuciuIuinHe Heopranuueckast Xumust

1.luppakuroHHbBIE METOJbl HCCIIEAOBAHUS: PEHTTeHO(A30BBIi U  PEHTTEHOCTPYKTYPHBIH
aHaJu3bl, HEUTpoHOTpaus, FTEKTPOHOrpadus.

2. O6H_[a}1 XapaKTCPUCTHKA f-omementoB. OcoOEHHOCTH CTPOCHUA ISJICKTPOHHBIX 000J104€eK
aTOMOB. .HaHTaHI/I)IHoe N aKTHHHIHOC CXaTuc. CXOI[CTBO U pas3jyuc JIaHTAHOUJIOB U
AKTHHOHWJIOB. BHy’[‘pCHHHH NEPpUOANYHOCTD B ceMencTBax JJAHTaHOMW 0B U aKTUHOHIOB.

3aBenyrommii kKadenpoit

00111e#, HeOpraHU4eCKOH XUMUU

1 MH(QOPMAIIMOHHO-BBIYUCIUTEbHBIX

TEXHOJIOTHI B XUMHUH B.A. BonbIHKUH

[Ipenacemarens YMK A.B. becniasios
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IIpumepHbIii IepeYeHb BONPOCOB A0NOJHUTEIbLHON NPOrPaAMMBI:
1. Anresms. Teopum anresun. CrnocoObl oOmpefeNeHUs aare3ud B IMOJHMEPHBIX
KOMITO3UITUOHHBIX MaTepraliax.
Knaccudukanus qucrnepcHbIx HamoHuTe e, OCHOBHBIC XapaKTEPUCTHUKH.
MexaHHU3M yIPOYHEHHS KOMITO3UIIMOHHBIX MaTEPHUAIOB JUCIIEPCHBIMU HATTOJHUTEIISIMH.
Brnusinue HanomHUTENEH Ha CBOMCTBA MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHaIax.
Pazpyrienue u mpoYHOCTh KOMITO3UITMOHHBIX MaTepuaiioB. Teopust ['pudpura.
Kpemuesem. CTpykTypa MOBEpXHOCTH KpeMHE3eMa.
THIIBI CHITAHOJIBHBIX TPYIII HA IIOBEPXHOCTH KPEMHE3EMa U CIIOCOOBI X ONPEICIICHHS.
Croco0Obl  MOAM(UKAIIUN TIOBEPXHOCTH HAIMOJHUATENCH. XUMUYCCKUN W (PU3NICCKHIA
croco0.
9. Meronbl wuccneAOBaHUS MOAU(DHUIIMPOBAHHBIX IMOBEPXHOCTEH. XUMHUYECKHE METOJIbI
UCCIICIOBAHHSI.
10. MeTonbsl mccnenoBaHus MOAU(DHUIIMPOBAHHBIX MOBEPXHOCTEH. CHEKTpalbHBIE METOJIbI
UCCIICIOBAHHSI.
11. Temneparypa CTCKIOBaHHUS, KPUCTALIH3AIMS U IJIABJICHUE TTOJIMMEPHBIX MaTEPHAJIOB.

Nk wN

3. Meronuyeckue MaTepuanbl, ONpEACIAolMe NPOLEAYpbl OLICHUBAHMsI 3HAHUM, YMEHUH,
HABBIKOB U OIBITA JAEATEILHOCTU B IIPOLIECCE OCBOCHUSI 00pa30BaTEIbHON MPOrpaMMBbl

Kontpons ocBoenuss aucuuiuimebl «CrneuuanbHas aucuuiuivHa "Heopranuueckas
XuUMHA'"» Ha JTanax TEKyHled IpoMEeXYTOYHOM aTTecTalluu IMPOBOJAUTCS B COOTBETCTBUU C
nerctByromuM [lonokeHHMeM O TEKyIEM KOHTPOJIE YCHEBAEMOCTH U IPOMEXKYTOYHOU
aTTecTaluy OOydyarouMxcs MO MPOorpaMMaM IMOJArOTOBKHM HAay4YHBIX M Hay4HO-TIEAaroruuecKux
KaJpOB B aCIIUPAHTYPE.

[Iponienypa oneHMBaHUsI Pe3yJIbTAaTOB OOYYEHHS WHBAIUAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXXHOCTSIMH  3JIOPOBBSI IO JUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpuBaeT IPeIOCTaBICHNE
uHpopMmanuu B (opMax, aZANTUPOBAHHBIX K OrPAaHUYEHHUSIM HX 370POBbS U BOCIPHATHSA
UHpOpMaLUu:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEeHUsIMU CITyXa:

— B mieyaTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEILHOTO amnmnapara:
— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
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JlaHHBII TIepeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
00yJaromuxcs.
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