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PaGouasi mporpamma jucuumumasl 2.1.1.3. CnennaneHas qucnuiuimHa "Heopranndeckast
XHMHSI" cOCTaBjIeHa B COOTBETCTBUH ¢ (DelepalbHBIMH TOCYAAPCTBEHHBIMU TPEOOBAHHMSIMHU K
CTPYKTYpe IpOorpaMM IOATOTOBKH HAay4YHBIX W HAYYHO-IIEarOTHYECKHX KaJpOB B aCMUpaHType.
YCIOBUSIM HX pealM3alliM, CPOKaM OCBOCHMS ITHX MPOTpaMM C YYETOM Paszjinuiibix (popa
o0yuenust, 00pa30BaTEIbHBIX TEXHOJIOTHH U 0COOEHHOCTEH OT/IENIbHBIX KATCIOPHIT aciiipaii o
YTBEPIKAEHHBIMHU NTPHKa3oM MuHucTepeTBa oOpa3oBanus M Hayku Poccuiickoit e wepartin o 20
okTsiOpst 2021 r. Ne 951.

PaGouas nporpaMMbl JUCHHUILIMHBI COCTABJICHA:

JLX.H., npodeccop Bykos H.H. %f_)&’
70
—r
JL.X.H., npodeccop [Tanromkun B.T. D e

[Iporpamma obcyxnena u ono6peHa Ha 3acenaHuu Kadeapbl 0O1IEl, HEOPraHUUECKOH XUMUH 1
BT B xumun « 21 » anpenst 2022 r. (npotoxoi Ne 9)

3aBeayroumii kadeapoit Boasmkun B.A. T%@\

[Tporpamma o6cysxena u oo6pena yueGHO-METOIMYECKOH KOMUCCHEH (aKyIbTeTa XUMUH 1
BBICOKHX TEXHONOTHH « 25» __ampens 2022 r. (mpotoko Ne 7)

[Ipencenarens YMK daxynbrera Becnanos A.B. g—
L




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 XUMUs»;

— BBIOMpAaTh ONTUMAIIGHBIA JJISi BBITIOJHEHHUS KOHKPETHOW HAyYHOW WJIM HAay4HO-
TEXHUYECKOH 3a/1a4i METO/1 UCCIICAOBAHMS,

— TPEJICTABIATh PE3yJIbTAaThl HAYYHBIX UCCIICAOBAHUI B 00JIACTH HEOPTaHUIECKOW XUMHH
B HAyyHO-TIONYJSPHOM BHJEC M TPaHCIUPOBaTh HUX TIOCPEACTBOM CPEACTB MacCOBOM
uHpopmanuu.

cnenuduYeckue W YaCTHBIE 3aJa4yd B  00JacTu

3. MecTo AMCUMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl
CrneunanshHas aucuuiinHa "Heopranudeckas xumusa" otHocutcss kK OOpa3zoBaTebHOMY
KOMITIOHEHTY «J{uCIUIITUHBI (MOYJIN )» IPOTPaMMBbl ACIIUPAHTYPHI.

4. TpeOoBaHus K pe3yJbTaTaM O0CBOEHMS U CHUILTIUHBI
W3ydyenne paHHOW y4uyeOHOW AUCHMIUIMHBI HANpaBIEHO 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.

O6bmias Tpyn0EMKOCTh TUCHUIUIMHBI cocTaBisieT 5 3au.en. (180 wacoB), ux pacmpeneneHue mo
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 BHCKTPOHHOP'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., [lo6psmnna H.A. XumMust koopArHAIIMOHHBIX coenHeHnit. M.: "Axanemus’",
2007.-352c.

Vkazvisatomes ne menee 3 ucmounuxos, ooazamenvHoe yciogue — Hanudue 6 oubauomexe uil 8
IFC (ecau yxasan ucmounux uz 9bC, pazmewaemcs akmueHas CColiKaA HA UCOYHUK).

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

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

«/lanvy u «FOpaumy.

=

»w

JononHuTebHAsA y4eOHasl JUTEpaTypa

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

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

Tpetrbsaxos F0.J1., Mapteinenko JI.W., I'puropses A.H., lluBanze A.JO. Heopranndeckas
xumusg. Xumusa saeMedToB: B 2 kH. - M.: Xumusg, 2001. Ileatun 10.A., Buakos JI.B.
du3nyeckue METOAbI UcclenoBanus B xumun. M., 2003.

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

7. Tmnnecnu P, Xaprurran WM. Moxens oTTamkuBaHHUsS SJICKTPOHHBIX Iap BAJICHTHOMW
000J104KH U cTpoeHue MoJeKkyl. M.: Mup, 1992.

8. Jlxoncon JI. TepmomuHaMuuecKue acieKThl HEOpraHu4ecko xumun. M.: Mup, 1985.

9. Kocrpomuna H.A., Kymok B.H., Cxopux H.A. Xumust KOOpAXHAIIMOHHBIX COCAMHEHUH.

M.: Beicm. mik., 1990.
10. Kykymkun FO.H. Xumus koopanHaMoOHHBIX coeauHenuii. M.: Beicmr. mk., 2001.
11. VYannc A. CtpykrypHast Heopranuueckast xumus. T. 1-3. M.: Mup, 1987.
12. leit K., Cenbun /. Teopetnueckast Heoprannieckas Xxumus. M.: Xumus.
13. Epemun E.H. OcHoBBI XuMHUYeCKOW TepMOAMHAMUKU. M.: Breiciias mkoia.

Vkazviearomess He menmee 3 UCMOYHUKOB, 0053amenbHOe YCI08Ue — HAIuyue 6
oudruomexe unu 6 I6C (ecau ykazan ucmounux uz 3BC, pazmewaemcsi akmueHas CColika HA
UCMOYHUK).

Ilepeyens pecypcos cetu «AHTEpHET»

CaiiThl ClipaBOYHBIX MTPABOBBIX CHCTEM: WWW.garant.ru; www.consultant.ru
CnpaBouHo-nipaBoBas cucrema «KoncynpranT [nrocy (http://www.consultant.ru)
DnekTponnas oubmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

Poccuiickoe obpazoBanue, penepanpusiii moprai [Odunuansasiii caiit] — URL:
http://www.edu.ru
5. HHurepHer caiiThl Benymux rocynapctBeHHbIX BY3o0B u HayuHbIX opranuzauuii PO:

MI'Y, CIIoI'Y, PXTY, HI'Y, Ky6I'Y, PAH P® u np.

6. 3apyOexHbie Benymue Hayunbie u yaeOHbie neHTpsl: NBS USA, MTI UK, ChLab Japan,
NSRDS u ap.

7. VnTepakTuBHas 6a3a JaHHBIX KHUT U KypHaJIOB SpringerLink.

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

S

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroImIUXCs U3
YuCiIa MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npegocraBnstoTcst
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[J0POBBS U BOCIIPUATHS HHPOPMAIUH:

9. MeToauyeckne yKa3aHus 1 00yYAKOIIUXCS 10 OCBOCHHIO JUCIUIIIMHBI

HpI/I OCBOCHHU AWCHHUILIMHBI CJICAYCT IMOJIb30BAThCA «MGTOI[I/I‘ISCKI/IMI/I YKa3zaHuAMU JJIA
OopraHu3alnuunu CaMOCTOSTEILHOU pa6OTBI CTYACHTAa», pPasMCUICHHBIMH Ha caure (I)aKynLTeTa
(https://kubsu.ru/ru/fhivt/organizaciya-samostoyatelnoy-raboty-studentov).

B ocBoeHun AUCHUIUIMHBI UHBAJIMJIAMU U JIMDAMU C OTPAHUYCHHBIMHU BO3MOKHOCTAMU
300POBbA OOJIBIIIOE 3HAYCHHE HMEET HHAUWBUAYAJIbHAA yqe6Ha5{ pa60Ta (KOHchIBTaI_II/II/I) —
JOIMOJIHUTCIIBHOC PAa3bsACHCHUC y‘-IC6HOI‘O MaTtcpuajia.

I/IH,Z[I/IBI/II[yaHBHLIC KOHCYJIbTalUM 110 NTOpPCIAMETY SABJIIIOTCA  BaKHBIM (baKTOpOM,
CHOCO6CTByIOH_[I/IM WHAUBUAYaJTIU3allun O6yquHH N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MCXKAYy MNOperoaaBaTcjiecM M O6y‘-IaIOHH/IMC$I HHBAJIUJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMU 310POBbA.


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

10. [Tepeyenb MHPOPMALMOHHBIX TEXHOJIOTHH, HCMOJIb3YeMbIX NPH OCYIECTBJIECHUHN
0o0pa3oBaTe/ILHOIO MpoLecca MO0 AUCHUILUIMHE, BKJIOYAs MNepedyeHb MNPOrpaMMHOIO
o0ecrneyeHus1 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

WudopmanroHHbIe TEXHOIOTUH, UCIIOJIb3YeMbIE TIPU OCYILECTBICHIUH 00pa30BaTeIbHOTO
npolecca 1o AUCLHUILIMHE I03BOJISIOT:

- obecneunTh B3aUMOJICHCTBUE MEXKAY YJaCTHUKaMU 00pa30BaTeIbHOIO IPOLecca, B TOM
qucJie CHHXPOHHOE U (WIK) aCHHXPOHHOE B3aUMOJIEHCTBUE ocpeacTBoM cetu "MHrepHet";

- (ukcupoBaTh X0J 00pa30BATEIBLHOrO IMpOLECCa, PE3YJIbTATOB MPOMEXKYTOUHOU
aTTecTallly MO JUCIUILIMHE U PE3yJIbTaTOB OCBOEHUS 00pa30BaTeIbHON MIPOrPaMMBl;

- OpraHu3oBaTh IpoleCC 00pa30BaHUS MYTEM BHU3yalU3allUUd HM3y4aeMod HHGOpManuu
MOCPEACTBOM UCIOJIB30BaHUS IPE3EHTALIUN, Y4EeOHBIX (PUITEMOB;

- KOHTPOJIUPOBATL PE3YJIbTAThI 06yquI/m Ha OCHOBC KOMIIBIOTCPHOI'O TCCTUPOBAHMA.

IlepeueHb MPOrpaMMHOI0 OGecTieYeHNsI

1. — IIporpamMmsl, TeMOHCTpaIMK BHIcO MaTepuanoB (npourpeiBarens «\Windows Media
Player»).

2. [IporpaMMsl 1J1sl IEMOHCTpAIMK U co3aHus npe3enrtarmii («Microsoft Power Pointy).

IlepeyeHb coBpeMeHHBIX MPO(eCCHOHAIBHBIX 0a3 JTAHHBIX M HH()OPMAUMOHHBIX
CIIPABOYHBIX CHCTEM

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

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

U T.JI.

11. MarepnaibHO-TEXHHYECKOE OCHAIIICHHUE.

Heobxooumo yxkazamv Hanuuue aabopamopuii, CReyuanusupoBaHHvlx ayoumopui, |,
KabUunemos, OCHOBHO20 COBPEMEHHO20 000pY008anUs, eclu OHO NPUMEHAEmcs 6 Y4eOHOM
npoyecce, a makice 0OCHO8HOe, 2apanmupylowjue ompabomky Haeblka 00 He0OX0OUMO20 YPOBHS.

B coomeemcmeuu ¢ OI'T

Ne| HawmmeHoBaHWe IOMEIICHHH /ISl TIPOBEICHUS BCeX BUIOB | Anlpec (MECTOMOJIOKEHVE) TTIOMEIICHU I

n/ yueOHOM JeATeNILHOCTH, TIPEyCMOTPEHHON Y4eOHBIM JUTSI TIPOBEJICHUST BCEX BHJIOB Y4EOHOMH
I | IUIAaHOM, B TOM YHCJIE TIOMEIICHHS /ISl CAMOCTOSTEIbHON JeATeILHOCTH, TIPETyCMOTPEHHOMN
paboTHI, C yKa3aHUEM IePEYHsI OCHOBHOT'O 000pYIOBaHUS, y4eOHBIM TUIAHOM

yueOHO-HATISTHBIX TOCOOUI U MCIIOTIB3yEeMOT0
IPOrPaMMHOT0 00ecTIeueHuUs

1 |JlexuroHHAsT ayaWUTOPHS, OCHAIICHHAS MPE3CHTAIIMOHHON
TEXHUKOH (IIPOEGKTOp, OKpaH, KOMIIBIOTEP/HOYTOYK) C 422 C
COOTBETCTBYIOIIMM MporpaMMHbIM obecriedenreM (I10).

2 |CrernmanbHOE IOMEILEHHE, OCHAIIIEHHOE JIOCKOH, 136,
MIPE3EHTALMOHHON TEXHUKOHN MIPOEKTOP, JKpaH,
KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOrPAMMHBIM 126C

obecneuenuem (I10).

3 |[Kabunet JJIs1  BBIIIOJIHCHUSA  JUCCCPTAIMOHHBIX pa60T
YKOMIIJICKTOBAaHHAA CHeI_[I/IaJ'II/BI/IpOBaHHOﬁ MeOenpl0 U
TEXHUYCCKUMU CPCACTBAMU OGy‘IGHI/IS[
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JlabopaTopust CIIEKTPOCKOITUH KOOPAMHAIMOHHBIX
coeJlMHeHn, B koTopoit HaxoasaTcss UK-Dypbe criekTpoMeTp
VERTEX-70, cnektpodoromerp UV-VIS HITACHI U-
3900, KP-cnexktpometp SPEX RAMALOG,
mumHHOBONHOBRI  UK-dypbe cnektpomerp JIADC-1000,
KOMITBIOTEPHI, aHATN3aTOP KUAKocTH Diroopar maHopama -
02.

134 C

JIaGopaTopusi CHHTE3a KOOPAWHALMOHHBIX COCIUHEHHH, B
KOTOPOH HAaXOIATCS: YCTAHOBKA ISl OCAXKICHUS TOHKHX
mwiesok CCR Copra Cube ISSA, cymmnpshbiit mkad CIIY,
J03aTOpbl ~ aBTOMAaTHYECKHE, IUTUTKA  OJIEKTPUYECKas,
MellaJKa MarHuTHas, Beckl a”anuthyeckue Shinko HTR-
220CE.

136 C

JlaGoparopuss (U3HYSCKUX METOJOB HCCIICJOBAHUS, B
koTopoi Haxopsrca: OIIP-cnextpomerp, UK-cnextpomerp
IR-70, TIMTKH JJIEKTpHYECKHE, KOMIIBIOTEPHI, MeEIIaKa
MarHuTHas, Becsl ananutndeckue BJIP-200.

136

JIabopaTopust NEKTPOXUMHUECKOTO CUHTE3a,
YKOMILJIEKTOBaHHAS TaKuUM 00opyIoBaHHUEM Kak:
nporpammaTop ummyiascHoro toka BK1760A, BakyymHBIN
CyMIWIBHBIH mKad mceB-65/3.5.

424C

Jlaboparopusi HEOPraHWMYECKOTO0 CHHTE33a, B KOTOPOHU
HaxonsaTca: Bechl aHamuTmueckue Adventurer  Ohaus,
MeIIaJKa MarHutHas ¢ nogorpeBoM MM-5,  I1umMTKH
JNIEKTpUUecKue, XonoamipHuk Candy.

422C

JlabopaTopust XUMUH KOOPIUHAIIMOHHBIX COSTUHEHNH, B
KOTOpoO#i HaxoaaTcs: VICTOYHHK TOKa, CymmabHbIN mKkad, pH
MmeTp-uonomep «Mynprurect 111-1», cTanuus pabouas,
norernuoctar IPC FRA, memanka marautHas Leki MS1.

426C

10

Jlaboparopust OMOHEOpPraHMIECKON XUMUH, B KOTOPOH
HaxozsTcs: paboyas cTaHmus, uCTOUHUK Toka CT-562-M,
cnekrpoporometp Leki SS 2110 UV, memanka MarHuTHas,
JI03aTOP KarebHBIH.

428C

11

JlabGopaTopus 3alIUTHBIX MOKPHITH, UMEIOIIast B
ocHameHun: [Tpubop A onpeeneHus MPOYHOCTH IUIEHOK,
«KoncranTa Y-1Ay, paboyast cTaHIus, CyIIMIBHBIN IIKa)
IC-80-01 CITY, mydensnsrit mxkap SNOL, Becs
texuoxumudeckre Acom JW1, aaresmmetp Posi-test AT-A,
aJIMa3HBIN CTAHOK JJISl pE3KU BHICOKOMPOYHBIX KOMITO3UTHBIX
MaTepuaoB.

443C

12

JlaGoparopusi XUMUYECKOH TEXHOJIOTHH U
MarepuanoBeneHus, coaepkamias: Crnekrpodoromerp Leki
SS 2107, Becsi anexktponnsie Leki B 5002, pH metp,
«Qxcnept-001-1», Memanka marautHas ¢ mogorpesom [13-
6110, mydenbnas neusb LOTP, Berpsxusatens |IKA C-MAG
HS7, teepaomep TK-2M, nieatpudyra nadoparopuas [IEH-
16, Mukpockon Metaiorpaguueckiii AJIbTaMH.

435C

13

JlabopaTtopusi KOMITO3MTHBIX MAaTEPHATIOB, COJEpIKaIas:
Abpasumerp Taber Abraser, wmemraaka ¢ IOJOTPEBOM,
IUIMTKM 3JIEKTpUYeckue, Bechl aHanutuueckue BJIP-200,
MEIIaJIKa MarHUTHAs!, TEPMOCTAT BOJITHON MPOTOYHBIH.

433C

Taxwke B KyOI'Y dynkunonupytor YHIIK «Anamur» u LeHTp KOJIEKTHMBHOTO
MOJIb30BaHNs «JlMarHOCTUKa CTPYKTYpPbl M CBOWCTB HAaHOMAaTEPHUAIOB», B KOTOPBIX HMEETCS
YHUKaJIbHOE BBICOKOTEXHOJIOTUYHOE COBPEMEHHOE 000pyIOBaHME, MO3BOJISIONIEE BBIIOIHATH




HAYYHO-HUCCIIEIOBATEIbCKYI0 pPa0OTy Ha BBICOKOM YPOBHE: CKAaHHUPYIOLIMH 3JIEKTPOHHBIN
MHKPOCKOII C 3HeproaucrnepcuoHHon npucraBkod JSM 7500F, aTOMHO-CUIIOBON CKaHUPYIOIIHI
mukpockorn JSPM 5400, OT1P cnexrpomerp JEOL FA-300, AMP cniekrpomerp JNM ECA-400.

12. OueHouHbI€e CpeaCTBA MO AUCHUIINHE

Jis  mpoBeieHHS ~ NPOMEKYTOYHOW — arrecTtaluu  (MPEACTaBIsSETCS  OTAEIbHBIM
JTIOKyMEHTOM B dopmare npuioxkenus Kk PI1/])



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

- 3HaHHMe U NMOHMMAHUE TEOPeTHYeCKOro Marepuasa (omnpenesseT paccMaTpUBaEMbIe
MOHSTHUS YETKO U TOJIHO, MPUBOJII COOTBETCTBYIOLIUE TPUMEPDI; UCIIOIb3YEMBbIE MIOHSTHS CTPOTO
COOTBETCTBYIOT T€ME);

- QaHAJIU3 W OUeHKa HH(opmManuu (rpaMOTHO MPUMEHSAET KaTerOpHaJbHBIA aHau3;
YMEJI0 UCHOJb3YyeT MPUEMbl CpPAaBHEHUS W 0000IIEHUS ISl aHalu3a B3aUMOCBSI3U MOHSTUN 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:KIEHHH (SICHOCTh M YETKOCTh M3JI0XKEHHS; JIOTUKA CTPYKTYPHUPOBAHUS
JIOKA3aTeNbCTB;  BBIABUHYTHIE TE3HCHl  COMPOBOXAAIOTCS  IPAMOTHOW  aprymMeHTaluew;
MPUBOJISATCS PA3IMYHBIE TOYKU 3pEHUS (€CIIH 3TO BO3MOXKHO)).

«Onenka «5» (OTJII/I‘IHO)» BBICTABJISICTCA  ACIIMPAHTY, KOTOpHﬁ ACMOHCTPUPYCT
BCCCTOPOHHEC CUCTCMATHYCCKOC 3HAHHC H BBICOKUH YPOBCHb HOATOTOBKH. 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 AOMYIIEHBl HETOYHOCTH HIIM OIIMOKHU B OMPEICIICHUAX, UMEITUCh HEAOCTATKU
B apryMeHTaluu, ObLIM JOMyIleHbl (akThuueckue W (WIM) TePMHUHOJOTHYECKHE HETOYHOCTH,
KOTOpBIE HE HOCAT CYLIECTBEHHOI'O XapaKTepa.

«Ouenka «3» (YAOBJIETBOPUTEJIbHO)» BBICTABISETCS AaCHUPAHTY, KOTOPHIM ObLIH
HA3BaHbl M OMpPEENICHBI JIUIIh HEKOTOPble OOOCHOBAaHMS, MPU3HAKU, DJIEMEHTHI, OCHOBAHUS,
CTaMA W TOocHeaACTBHS. JOMyIeHbl CYIIECTBEHHBIE TEPMHHOJIOTHYCCKHE W (aKTHUYSCKUE
omuOku. CoOCTBEHHAs] TOYKA 3PEHHUS HE MPEJICTaBIICHA, a TAaK)Ke HE MPEJCTaBICH HE TMOJIHBIN
aHaJIM3 U OIleHKAa MH(POPMAIIUH.

«Ouenka «2» (HeyI0BJIETBOPUTEJIbLHO0)» BBICTABISETCS 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 NPEIyCMOTPEHHBIMU Ha JK3aMEHE WIH 3adere
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 3HaHPII>i,
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, pPAAUATIBHOE M YIJIOBOE PpACHPEACIICHUE BJIECKTPOHHOU
IUTOTHOCTH. ATOMHBIE OpOHuTanu (S-, p-, d- u f-AQ), X SHEPruu U rpaHUYHBIC TOBEPXHOCTH.

2. IlonsaTHe O mpUpoJe XUMHUECKOW CBA3H. OCHOBHBIE XapaKTEPUCTHUKH XUMHUYECKOH CBSI3M:
JUIMHA, SHEPrus, HAIpaBICHHOCTb, MOJSIPHOCTb, KPATHOCTb. OCHOBHBIE THUIIBI XUMHYECKON
CBSI3H.

3. OcHOBHbBIE TOHATUS KOOPAMHAIIMOHHOW TeOpHH. THIBI KOMIUIEKCHBIX COCIWHEHHH I10
KJaccu(UKauy JMTaHI0B, 3apsly KOOPAMHAIIMOHHOW cepsl, YHCIy LEHTPAJbHBIX aTOMOB.
HomeHknatypa KOMIUIEKCHBIX COEAMHEHNN. M30Mepust KOMIUIEKCHBIX COEAMHEHUN.

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 BbIpaliuBaHusi MOHOKPUCTAJUIOB M UX KJIacCU(UKaIHS.
2. [IpomexxyroudHas arrectanus
2.1. Bormpocsl Kk 3auety

Bormpocsl k 3a4eTy COOTBETCTBYIOT BOMPOCaM KaHIUIAATCKOTO 3K3ameHa (IyHKT 2.2.
HACTOSIIETO pa3zelia)

2.2. Bonnpochl K KaHAMIATCKOMY IK3aMeHY

Tema 1. Ilepuoguyecknii 3akon JI.M. MenaeneeBa U cTpoeHue aroMa. XuMH4YecKasi CBA3b
H CTPOEHHE MOJIEKYJI

1.1. OcHoBHBIE NpelCTaBICHUS O CTPOEHMM aroma. BomHoBas (QyHKIUS U ypaBHEHHE
HIpenunrepa. KBaHTOBBIE 4MCIa, paJuallbHOE W YIVIOBOE PpACHpPENENCHHE 3JIEKTPOHHOU
IUNIOTHOCTH. ATOMHBIE opOuTanu (S-, p-, d- u f-AO), ux dHEPruu U rPaHUYHBIC TTOBEPXHOCTH.
Pacnipenenenne anexktponos no AO. [Ipunnun muanmyma sHeprud. [Ipunmun ITaynn. ATtomHbie
TepMsl, paBuiio XyHaa. CoBpeMeHHas (HopMyTUpOBKa MEPUOJANYECKOTr0 3aKOHA, 3aKOH Mo3iH,
CTpYKTypa nepuoauudeckod cucreMbl. KopoTko- W JJIMHHONEPUOIHBIM  BapUaHTHI
nepuou4eckoil Tabmuipl. [leproasl u rpynmsl.

1.2.  3akoHOMEpHOCTH H3MEHEHHUS (DYHIAMEHTaIbHBIX XapaKTEPHCTUK aTOMOB: aTOMHBIX H
WOHHBIX paJMyCOB, TMOTEHIMalla HWOHM3AI[MM, DOSHEPrUM CPOACTBA K DIIEKTPOHY U
JIEKTPOOTPHULIATEIIEHOCTH.

1.3.  I'paHUIBI NEPUOTUIECKON CUCTEMBL. [1epCIeKTHBBI OTKPBITHS HOBBIX 2JIEMEHTOB.

1.4, TlepmoguuHOCTH B WM3MEHEHMM CBOWCTB IMPOCTBIX BEIIECTB M OCHOBHBIX XMMHYECKHX
COEMHEHUN — OKCHUIOB, THUAPOKCHJIOB, THUIPUIOB, TaJOT€HUAOB, CyIb(QHUIOB, KapOUIOB,
HUTPHUI0B U OOPHJIOB.
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1.5. Tlonstne o mpupome XUMHYECKOW CBs3U. OCHOBHBIE XapPaKTEPUCTUKH XHUMHYECKOUN
CBSI3U: [JIJIMHA, OJHEPrus, HAMNpPaBICHHOCTb, MOJSIPHOCTb, KpaTHOCTb. (OCHOBHBIE THIIbI
XUMHYECKOU CBSI3H.

1.6. OcHoBHBIC TIONOKEHUST MeToAa BaneHTHBIX cBsi3zedt (MBC). 'mbpunuzanus opOurtaneii.
HampaBrneHHOCTb, HACHILIAEMOCTb M HOJSAPU3YEMOCTb KOBAJIEHTHOM CBs3U. Binsgnue
HEMO/JICIICHHBIX AEKTPOHHBIX Map Ha CTPOEHUE MOJIEKYI, MoJesb [ miecnu.

1.7. OcHOBHBIE TIOJIOKEHHUS METOJa MOJICKYJSIpHBIX opOutaneii (MMO). JIByx1ieHTpOBBIE
JBYXAJIEKTPOHHBIE MOJIEKYJISIpPHBIE OpOUTanu. DHepretudyeckue auarpaMmbl MO roMosiiepHbIX
U TETepOSJCPHBIX JIBYXAaTOMHBIX MOJIEKYJ. DHEpPrusi MOHU3ALMU, MArHUTHBIE U ONTHUYECKUE
cBoiicTBa MOJeEKyJd. MuoroneHTtpoBsie MO, THNEpBAICHTHBIE U AJIEKTPOHOJCHHUIIMTHBIC
MoJIeKy b, [IpuHIHIT H307100aJIBHOTO COOTBETCTBUS. KOoppensunoHHble quarpaMmsl.

1.8. Honunas cBs3p. HMoHHas MojeNb CTPOCHHUS KpPUCTAJUIOB, OOpa3oBaHME WOHHBIX
KPUCTAJIIJIOB ~ KaK  pe3yjbTaT HEHANpPaBJIEHHOCTH M  HEHAChIU[AeMOCTH  HMOH-MOHHBIX
B3aumoyeiicTBuil. Monublit paguyc. OCHOBHBIE THIBI KPUCTAIMUECKUX CTPYKTYp, KOHCTAHTa
MapnenyHra, SHEprusi HOHHON PelIeTKH.

1.9. MexmonekynsapHOe  B3aUMOJEHCTBUE —  OPUEHTAIMOHHOE, HWHAYKIMOHHOE U
nucrepcuoHHoe. Bomopoanast cBsi3b, ee mpupoaa.

1.10. Bsexpenue B 30HHYIO Teopuro. OOpazoBaHHE 30H — BAJCHTHOM M IMPOBOJUMOCTH M3
ATOMHBIX U MOJIEKYJISIPHBIX OpOuTaJIel, 3alpelieHHas 30Ha. MeTaibl U JU3JIEKTPUKU. ['paHuIibl
IIPUMEHUMOCTH 30HHOU TEOPHH.

Tema 2. KommiekcHbie (KOOPAUHANMOHHBIE) COCTUHEHUS

2.1. OCHOBHBIE MOHATHS KOOPJAWHAIIMOHHON TeopuH. THUMBI KOMIUIEKCHBIX COEAUHEHHH IO
KJIacCU(pUKALMU JIMTAHJIOB, 3apsAay KOOPAMHAIIMOHHOW c(ephl, YMCIy IEHTPAIbHBIX ATOMOB.
Homenknarypa KOMIUIEKCHBIX cOeAMHEHUN. M30Mepust KOMIUIEKCHBIX COeAMHEHUH.

2.2. O6pazoBaHKe KOOPAMHALMOHHBIX COEIMHEHUH B paMKaX MOHHON MOJIENU U IpeACTaBIeHUI
JIptouca. Teopuss MATKHX M KECTKHX KHCIOT M OCHOBaHMM [Iupcona, ypaBHenme J[[paro-
Beitmanna. Y cTOoMUMBOCTh KOMIUIEKCOB B PACTBOPAX M OCHOBHBIE (PAKTOPHI, €€ OMPEACTSAIONINE.
KoHcTaHTBl yCTOWYMBOCTH KOMIUIEKCOB. JIaOMIIBHOCTh M MHEPTHOCTh. DHTPONUMHBIN BKIaI B
HHEPreTUUECKYI0 YCTOMYMBOCTh KOMILJIEKCOB, COJIbBAaTHBIN 3(h(eKT, XenaTHblil a3QdexT, mpaBuia
uukioB JILA. Uyraesa.

2.3. Ilpupojia XMMHUYECKOM CBSI3M B KOMIUIEKCHBIX KOSAUHEHUAX. OCHOBHBIE MOJIOKEHUS TEOPUU
kpuctamdeckoro nons  (TKID). Pacmennenune d-opOuraneid B OKTadApHYECKOM H
TETPa’IpUUECKOM MoJIe. DHEPIusl paclIeIIeHNs, SHEPTUsl CIapUBaHMsI U SHEPIrUs CTaOuiIM3aluu
KpuctaymmueckuMm noseMm. Crekrpoxumudeckuil psig suranaoB. [lonstue o Teopumn fHa-
Tennepa, TeTparoHaJIbHOE HCKA)KEHUE OKTa3IPUUYECKUX KOMIUIEKCOB.

2.4. DOneprernueckass auarpaMma MO KOMIUIEKCHBIX coeauHeHnid. [locTpoeHne rpynmnoBbIX
opOuTaneil U WX B3aMMOJACHCTBHE C OPOUTAISIMHU ILEHTPATBLHOTO aToMa, G- W T-IOHOPHBIE U
akuentopueie nuranasl. Mcmonp3zoBanume TKII u MMO s 0OBbsSCHEHUS ONTHYECKHX U
MarHUTHBIX ~CBOWCTB KOMIUIEKCHBIX coeauHeHuid. [luarpammer Tana0a-Cyrano  ans
MHOTO3JIEKTPOHHBIX CUCTEM.

2.5. KapOouunsl, MeTtammokapOeHbl, MeTauloneHsl,  (Qymiepunsl. Kowmmuekcsl ¢
MAaKpOOUKIINYECCKNUMHU JIMTaHJdaMH. HOJ’II/IHHepHBIe KOMILIEKCHI. M30- n TeTCPOITIOJINCOCINHCHHUA.
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Krnactepbl Ha OCHOBE IEPEXOJHBIX M HEMEPEXOJHBIX 3JIeMEHTOB. KpaTHbIE CBSI3W METaslI-
METaJjl, IOHITHE O O-CBI3H.

2.6. MexaHu3Mbl peaklMil KOMIUIEKCHBIX COeAMHEHMM. Peakiuu 3amelnieHus, OTIICIUICHUS M
MPUCOCIUHECHMS JIMTAH/a, OKHCIHUTEIbHO-BOCCTAHOBUTEbHBIC peakiuu. B3auMHoe BIMsSHUE
JUTaHJO0B B KoopauHarmoHHou cdepe. Tpanc-pmusaue WM.M. Uepnsena, muc-adpdexkt A.A.
['punbepra. BayrpucdepHbie peakiiuu JIUraHo0B.

2.7. llpumeHeHUE KOMIUIEKCHBIX COEAMHEHUN B XMMHUUYECKOW TEXHOJOTHUH, KaTalu3e, MEIUIIMHE
U DKOJIOTHH.

Tema 3. O01mue 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKHX pPeakIuii

3.1. OcHOBHBIE MOHATHS U 33Ja4M XMMUYECKOH TEPMOJAMHAMUKH KAaK HAYKH O MPEBPAIICHUSAX
SHEPIuM MPU MPOTEKAHWH XUMUYECKHUX peakuuid. TepMoanHamMuyecKkas CUCTEMa, MapaMeTpsl U
byHKIIMM cocTosiHUS cucTeMbl. [lepBblli 3aKOH TepMOJWHAMUKH. BHYTpeHHsisi SHeprus u ee
M3MEHEHHUE MPU XUMUYECKUX U (ha30BbIX MpeBpanieHusX. JHTanbnua. CTaHAapTHOE COCTOSTHUE
U CTaHJApTHBIC TEIUIOTHI XMMHYECKHX peakuui. TermnoTa u sHTanbnus oOpa3oBaHHs. 3aKOH
I'ecca. DHeprum xumuyeckux cBszeil. TemnoemkocTs, ypaBaenne Kupxroda.

3.2. Obpatumble U HeoOpaTUMBbIE Ipolecchl. BTOpoil 3aKOH TEpMOJMHAMUKU. DHTPOIUS U €€
¢usnueckuii cMbIcH, ypaBHeHUe bompimana. CtaHmapTHas SHTPONUSA. 3aBUCUMOCTh SHTPOIUHU
OT TapaMeTpoB cocTosiHus. DHeprus [ moboca. HampaBnenne XuMHUYECKUX MPOILIECCOB, KPUTEPUHU
CaMOIIPOU3BOJILHOTO MPOTEKAHHWsS pPEaKIUid B M30JIMPOBAHHBIX M OTKPBITHIX CHCTEMaX.
XUMHUYECKUH TOTEHIHAI. YCIIOBHE XWUMHYECKOTO pPaBHOBECHS, KOHCTaHTAa paBHOBECHSI.
N3orepma xummdeckoil peakuuu. Pa3oBble paBHOBECHS, YUCIO CTENEHEW CBOOOMBI, MPaBUIIO
¢a3 ['m66ca. Pa3oBbie TUarpaMmbl OHO- M ABYXKOMIIOHEHTHBIX CHCTEM.

3.3. CKOpOoCTh XUMHUYECKOM peakliiy, €€ 3aBUCUMOCTH OT IPUPOJIbl U KOHLIEHTPALIUK PEareHTOB,
temneparypsbl. [lopsmok peakiuu. KoOHCTaHTBI CKOPOCTH M €€ 3aBUCHMOCTH OT TEMIIEpaTyphI.
VYpaBHeHue AppeHuyca. DHEeprus akTHBAlMA W TOHATHE 00 aKTHMBHPOBAaHHOM KOMILJIEKCE.
OOpartumble peakiuu. 3aKOH JCHCTBYIONIMX Macc. BiusHue karamu3atopa Ha CKOPOCTh
peakuuu. ['oMOreHHBI M reTeporeHHbIl karanu3. [loHsATHE O LENmHBIX U KoseOaTeIbHBIX
peaKIMsX.

Tema 4. PacTBOpPBI M 2JICKTPOJIUTHI

4.1. CoBpeMeHHbIE MpEACTaBICHUS O NMpHUposie pacTBOpPOB. OCOOEHHOCTH KHUJIKHX PACTBOPOB.
[Topsiiok B KUAKOCTSAX, CTPYKTYpa BOJIBI U BOAHBIX pacTBOpoB. Crienuuka peakiuii B BOJHBIX
Y HEBOJIHBIX PAaCTBOPAX.

4.2. Teopuss DSJIEKTPOIUTHYECKON auccounanuu. VoHHOE mpou3BeNeHHE BOABI M €ro
3aBUCUMOCTh OT Temmeparypbl. Bopoponnsiii mnoxaszatens pH, mkama pH. Kucnoter u
ocHoBaHus. IIporonutuueckass Teopust bpencrena—IJloypu. ComnpsikeHHbIE KHUCIOTHI U
ocHoBaHus. ['nnponus. CoBpeMeHHbIE B3IJIAIbl HA TPUPOAY KHCIOT U OCHOBAHUM.

43. CunbpHble u cla0Obie OJICKTPOJIUTHI. 3aBUCHMOCTb  CTEIICHH BHCKTpOHHTHQCCKOﬁ
Aucconuanv  OT KOHHOCHTpALlMH, TEMICPATYpPhI, MMPUPOABLI PAaCTBOPHUTCIIA, IMMOCTOPOHHHUX
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ANEKTPOIUTOB. 3akoH paszbamieHuss OcrtBanbna. OCHOBHBIE TOHATHS TEOPUU CHIBHBIX
anekTponuToB Jlebas u XroKKes.

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

4.5.  DNeKTpoXuMHUYECKHE  CBoOMcTBa  pacTBOpoB.  CONpSDKEHHbIE  OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIC MAaphl. JIEKTPOAHBIA moTeHIMan. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC
peakuuu M uX HamnpasieHue. YpaBHeHue Hepucra. [uarpammbr Jlatumepa u  @Ppocra.
DJIEKTPOIIH3.

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

Tema 5. OcHOBBI B METOAbI HCOPraHUYECKOI'0 CHHTE3a

5.1. Tlpsamoii cuHTE3 COeAMHEHUN M3 MPOCTHIX BellecTB. Peakiuu B ra3oBoi ¢aze, BOIHBIX U
HEBOJHBIX pacTBOpax, paciiaBax. MeToq XHMHUYECKOTrO OCaXIEHUs U3 Tra30Boil (asbl,
UCIIOJIb30BaHUS HAJIKPUTUYECKOTO COCTOSIHUA. 30Jb-T€llb METOA. |'MIpoTepMasbHbIl CHUHTE3.
TBeprodasHblii CHHTE3 U €ro OCOOCHHOCTH; HCIOJIb30BAHHE MEXaHOXMMHYECKON aKTHUBAIIWU.
XHUMHUYECKUE TPAHCHOPTHBIE PEAKLUUU JUIsl CUHTE3a U OYUCTKU BelecTB. DOTOXMMHUYECKUE U
ANEKTPOXUMHYECKHE METOMbI CUHTE3A. [[puMeHeHre BakyyMa U BBICOKHX JIaBJICHUN B CHUHTE3E.
OCHOBHBIE METOJIbI pa3/ICJICHUS] 1 OYUCTKU BEILIECTB.

5.2. MeTtobl BBIpalIMBaHUsl MOHOKPUCTAJUIOB M UX KIIacCU(UKALHSI.

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 monoxenne Bogopoa B Ilepuoanueckoii cucreme. M3oTombl Bogopoa.
Opto- u mapa-Bomopoa. MeTonasl monyueHuss Boaopoaa. DH3UKO-XUMHUYECKHUE CBOWCTBA
Bojopoaa. ['mapunbr m ux kimaccudukamus. OKUCTUTEILHO-BOCCTAHOBHUTEIIbHBIE CBOWCTBA
BoJIOposia. Boga — cTpoeHme MONEKYNbl M CTPYKTypa JKUAKOro coctostHus. CTpyKTypa Iibaa,
knarparel.  Ilepokcua — Bomoponma, €ro  TMONy4YeHHWE, CTPOCHHE W OKUCIHTENBHO-
BOCCTAHOBHUTEIbHLIE CBOMCTBA.

6.3. DnemenTsl rpynmnsl [A. Obmas xapakrepucTuka rpymnibl. OCHOBHBIE KJIACCHI XMMUYECKHX
COeMHEHUN — moiydyeHue u cBoiictBa. HepacTtBopumbie comu. OCOOEHHOCTH XUMHHM JIUTHSL.
[TpuMeHeHNE METOYHBIX METAJUIOB U UX COEIMHEHUH.

6.4. Dnements! rpynnsl [IA. Obmas xapakrepuctika rpymmnbl. OCHOBHBIE KIaCChl XMMUYECKHX
COEIMHEHUN — TMoydyeHHe U cBoMcTBA. OCOOEHHOCTH KOMIUIEKCOOOpPA30BaHUS S-METAJLIOB.
OcoOenHocty XuMHM Oepusuiusi, MarHuss U paaus. CXOACTBO XMMHUU Oepuilids U JIUTHUA.
[TpumeneHnue 6epuiIns, MEI0YHO-3eMEIbHBIX METAJIJIOB U UX COEIMHEHUH.

6.5. Tlomoxenue p-snemeHToB B llepmommyeckoit cucreme. OCOOEHHOCTH JJIEKTPOHHOM
KoH(UTypanuu. XapakTepHbIe CTETICHH OKUCICHUs. MeTallibl, HeMeTalIbl, METAIJIOU Bl CPEIn
P-2JIEMEHTOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB BO 2 U 3 mepHoIax.
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6.6. Dnementsl Tpynmbl [1IA. Ob6mas xapaktepuctuka rpynibl. OCOOEHHOCTH XUMHU Oopa.
BopoBoaopobl, KOMIUIEKCHBIE THIPOOOPATHI, KIacTepHbIE COEANHEHHs Oopa, 60pa30i, HUTPUL
0opa: 0COOEHHOCTH UX CTPOEHHUS U CBOMCTB.

6.7. Okcun amOMUHHS. AJTIOMUHATBI W THIPOKCOATIOMHHATHI. [ aJlOTeHH[BI aTIOMUHUSI.
KommuiekcHbie coeauHeHust amroMuHUs. CIUlaBbl aTiOMUHUS. ATOMOTepMUS. AMQOTEPHOCTh
okcunoB rayutus, uHausa u taumsa. Ocobennoctu xumuu TI(I). Tlpumenenue Gopa, adroOMHUHMS,
TaJUTHS, MHIIUS ¥ TAJUTASI M MX COSMHCHUI.

6.8. DOnementsl rTpymmbel IVA. OOmas xapakrtepuctuka Trpynmbl. OCOOCHHOCTH XHUMHUHU
AUTOTPONHBIX MoAuduKanuii yriepona. @DymiepeHbl W UX Opou3BoAHbIe. HaHOTpYyOKH.
KapOuapl metamoB. CHHUIIBHAS KUCIOTA, IUAHU/BI, TUIIMaH. POIaHOCTOBOOPOAHAS KUCIOTA U
ponanunsl. Cepoyrinepoa. ®peonbl u ux npumenenue. Oxcunsl yriaepona. KapOoHWIbL
KapOonartsr.

6.9. Okcuabl KpeMHUsI, TepPMaHus, 0JIOBA U CBUHIIA. KBapil u ero nmonmuMopdHbie MOAHPUKAIIH.
KpemuueBass kucimora W cuimkaTthl. [amorenmabl. KpemHedTOpUCTOBOIOpOAHAS KHCIIOTA.
Kap6un kpemuans. KoMiiekcHble coeIMHEHUS OJI0Ba U CBUHIIA. [I[puMEeHEeHHE TIPOCTHIX BEIICCTB
u coenuHeHuil sneMmeHtoB rpynmnbl I[VA. Ilonstue o nomynpoBoanukax. CBHHIIOBBIN
AKKyMYJISITOD.

6.10. DnemenTs! rpynnsl VA. OOmmiast XapakTepuCcTUKa TPYIIBI. 3aKOHOMEPHOCTH 00pa3oBaHus
U IPOYHOCTh IPOCTBIX M KpaTHBIX cBsA3ei B rpymnmne. OcobeHHocTn xumuu aszora. [Ipobiema
CBSI3BIBAHUS MOJICKYJISIPHOTO a30Ta. OCOOEHHOCTH aJUTOTPOITHBIX MOAM(UKAIUi docdopa.

6.11. T'mapunsl smeMeHTOB Ipynnbl VA: MOJIydeHHE, CTPOEHHE MOJeKysd, cBoictBa. Conu
ammoHus.  JKuakuit  aMMumak — Kak  pacTBopuTenb.  ['MapasuH, — THIPOKCHIIAMUH,
a30TUCTOBOAOPO/IHAS KUCIIOTA. ["aloreHu 1bl 31EMEHTOB Ipynibl VA, oJy4yeHHe U TUAPOIIH3.

6.12. Kucnoponusie coenunenus azora. Ocobennoctu xumun NO u NOj. A30oTHas, a30TucTas
KHUCITIOTHI M UX COJIH: MOJY4YE€HHE, CBOMCTBA U OKUCIUTEIHHO-BOCCTAHOBUTEIbHASI CIIOCOOHOCTb.
[wnarpamma ®pocra 11 COeAUHEHUH a30Ta.

6.13. Kucnopoansie coequnenus gocdopa: okcuabl, KUCIOTH U uX coiu. CpaBHEHHUE CBOWCTB
KHUCI0T (pochopa B pa3HbIX CTENeHAX okucieHus. KonnencupoBanHbie pochopHbIE KUCIOTH U
nosmdocdarel. OKCHUIBI MBIIIBIKA, CYPbMBl U BUCMYTa, KUCIOPOICOJEPIKAIINE 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. Onementsl rpynnsl VIA. OOmas xapaktepuctuka rpynnbl. OcoO€HHOCTH XHMHUHU
kucinopona. CTpoeHHE MOJEKYIbl KHUCIOpoJa, OObscHEeHHe ee mapamarHetusma. O30H u
030HUABI. AJIIOTPOITHBIE MOAU(DHUKAIIUN CEPBl U UX CTPOEHHUE.

6.16. Knaccudukamust oxcumoB. IIpocTeie W CIIOKHBIE OKCHIBI, HECTEXHOMETPHS OKCHJIOB.
IMuapoxkcubl 1 KUCIOTHI. [lepokcH b, CyIepOKCH/IBI.

6.17. CepoBonopon u cynbdunbl. [Tomucynbeduasl. Cynbdansl. OKCHABI Cepbl, KUCIOTH B UX
conu. [lonuTHOHOBBIE KMCIOTHI U MOMUTHOHATHL. KHcopoiHble coeTuHEeHNs celeHa U TeJuTypa.
CpaBHeHHME CUIIbI, YCTOMYMBOCTU U OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB KHCIOPOIHBIX
KHCJIOT B TpyIMIIE.

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

6.20. DnemenTtsl rpynnsl VIIA. OGmas xapakrepuctuka rpynmsl.* OcoO0eHHOCTH XUMHH PTOpa
u actara. OKUCIUTEIbHBIE CBOMCTBA rajloreHoB. B3anuMmoeiicTBre raloreHoB ¢ 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. Oco0enHocTH OKCHJIOB XJopa.
Kucnopoacoaeprxkaniye KMCIOTHI TAJIOTEHOB U MX cojii. COMOCTaBICHUE CUIIBI, YCTOMYUBOCTH U
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB KHCIOPOJIHBIX KHCJIOT TaJIOTC€HOB, JMarpamma
®pocra 11 rajJoreHos.

6.23. [IpuMeHeHue rajoreHoB U X COeAMHEHUMN.

6.24. DOnements! rpynmnsl VIIA. O6mas xapakrepuctuka rpymnmbsl. CoequHEeHUsT 0J1aropoaHbIX
ra3oB M NpUpOJa XHMMHUYECKOW CBsS3M B HHUX. ['maparel OnaropoaHbix razoB. dropuisl u
KHCJIOPO/IHbIE COEIMHEHUs O1aropoiHbIX ra3oB. [IpuMeHeHne 61aropoiHbIX ra3os.

Tema 7. Xumus d-31eMeHTOB

7.1. Tlonoxxenue d-s3memenToB B [lepuoauueckoit cucteme. DIIEKTPOHHOE CTPOSHUE U OCHOBHBIC
crerieHu okucieHuss. CrocoOHOCTh 0-3JIEMEHTOB K KOMILICKCOOOPa30BaHUI0. 3aKOHOMEPHOCTH
u3MeHeHus cBoiicTB d-metamioB B 4, 5 u 6 nepuonax. [Ipupoaa d-cxxatus u ee CaeICTBUS.

7.2. Onementsl rpynnsl IIIb. O6mas xapakrepuctuka rpynmnbl. OKCHIBI, THIPOKCHUIBI U
¢Topuast merawioB IIIb rpynmsl — momydyenue u cBoiicTBa. KoMIuleKCHbIE COEIMHEHUS.
ConocraBnenue xumun 3nemeHToB IIIA wu IIb rpynn. IlpumeHeHue MeramuioB W HX
COCIMHEHU.

7.3. Onementsl rpynnsl [VB. O6mas xapaktepuctuka rpynnbl. OKCHAbI U THIPOKCHIBI TUTAHA U
upkoHus. TutaHatel ¥ upkoHathl. CoM TUTaHWIIA U IMpKOHMIA. [anoreHupl. CriocoOHOCTh
K KOMIUIEKCOOOpa30BaHNI0. 3aKOHOMEPHOCTH B CTAOMIIBHOCTH PA3JIMYHBIX CTENIEHEH OKUCIICHHUS.
BnusiHue nantaHouaHoOro cxatus Ha cBoiicTBa raduus. Comnocrasinenue merauioB IVA u IVB
rpymi. [IpumeneHne TuTaHa ¥ NUPKOHUSA U UX COSAUHEHUM.

7.4. Onementsl rpynnel Vb. OO6mas xapakrtepuctuka rpynmbl. OKCUABI U TaJOTE€HUBI.
Bananmartel, Hno6atsl u TaHtanatel. CrOCOOHOCTh K KOMIUJIEKCOOOPA30BAHHUIO U 0Opa30BaHUIO
KJIaCTepOB. 3aKOHOMEPHOCTH B CTAaOMIBHOCTHU PA3NUYHBIX CTENEeHeW okucieHus. /uarpamma
®pocta s coeauHeHuil BaHamus. ComocTaBieHHE CBOMCTB coeauHeHud BaHamusa(V) u
docdopa (V). [Ipumenenune Banaausi, HIOOUS ¥ TaHTANIA U UX COSTUHEHUM.

7.5. DOnementsl Tpymnmnel VIb. O6mas xapakrepuctuka rpymnmbl. OKCHIBIL, TaJOTEHHIBI U
cynbduasl. CpaBHEHHE CBOWCTB XPOMOBOM, MOJMOJCHOBOW M BOJBb(PPAMOBOW KHCIOT M HX
coneil. OcoOenHocTH KoMIulekcooOpa3zoBanusi. Kinactepobl. bponssl. [1oMMKUCIOTH U UX CONH.
ITepokcunpl. OKHCIINTENTEHO-BOCCTAHOBUTENIbHBIE CBOMCTBA COETMHEHU N 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. Onementsl rpynmbl VIIb. Ob6mas xapaktepuctuka rpymnmbl. KuciopomHble COeTUHEHHS
MapraHia, uX KACJIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA, JUarpaMmma
®pocta and coeauHeHUi Mapranua. CTaOWIBHOCTh COEAMHEHMHM MapraHiia B pa3iM4YHBIX
cTeneHsX OKucieHus. OcoOEHHOCTM XUMHUHM TEXHeUuuss M peHus. PeHueBas kuciaora u
neppenatsl. ConocraBienue xumuu 3aemeHToB VIIA u VIIb rpynn. IIpumenenue mMaprasua u
peHMUSL.

7.7. Onementsl rpynmbl VIIB. OOmas xapakrepuctuka rpynmnbl. OO0CHOBaHUE pPa3CIICHHS
3JIEMEHTOB Ha CEMENCTBA XkeJle3a U IUIATUHOBBIE METaJLIbL.

7.8. CemeiicTBO kene3a: MojydyeHue W (U3UKO-XMMHUYECKHE CBOMCTBa XKeye3a, KoOanbTa U
HuKkensi. OKCUIIBI U TUAPOKCUIBI, TATOTeHUABI U Cyiabhuasl CoennHEeHUs Kene3a, KoOalbTa H
HUKEJIS B BBICIIMX CTENCHIX OKHUCIeHHs. KOMIUIEKCHbIE COeAMHEHHSI, 0COOCHHOCTH KOMILJIEKCOB
¢ d°-xondurypanmeii nenrpansHoro aroma. Kopposus xenesa u Gopsba ¢ Heil. [IpuMeHeHHe
JKenes3a, KoOallbTa U HUKEJI.

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

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

7.11. Onementsl rpynnsl |1b. O6mas xapakrepuctuka rpynnbsl. OCOOEHHOCTH MOATPYIIIbI
IIMHKa B KayecTBE IPOMEXKYTOUHOM MEXIy MEpPEeXOJAHbBIMU M HEMEepPeXOJHbIMU METaJlJaMH.
Oxcuzbl, THIPOKCUABI, TalOreHuabl U Cynb(uiasl. Amanbrambl. OcoOEHHOCTH COEIUHEHUH
pTyTH B creneHu okucieHus +1. CriocoOHOCTh K KOMIUIEKCOOOPa30BaHUIO U OCHOBHBIE THUIIBI
KOMIIJIEKCOB LIMHKA, KaaMus U pTyTH. Conocrasienue 3ineMeHToB |IA u I1b rpynmn. [Tpumenenue
LIMHKA, KaAMHS U PTYTH.

Tema 8. Xumusd f-3emenron

8.1. Obmas xapakrepuctuka f-amemeHToB. OCOOCHHOCTH CTPOCHHSI AJICKTPOHHBIX 000JOYEK
aTOMOB. .HaHTaHI/I)IHOE: U AaAKTHHHUJIHOC CXKaTHuc. CXOI[CTBO u pas3jviyuc JIaHTAHOUJOB U
aKTUHOUI0B. BHYTpeHH:s eprHoAMYHOCTh B CeMeICTBaX JJaHTAaHOUIOB U aKTMHOMJIOB.

8.2. CeMmelicTBO JaHTAaHOUZOB. MeTOAbl NOJyYEHUs, pasfesieHus U (U3NKO-XHMHYECKHe
cBoiicTBa MeTa/I0B. CTENEHN OKUCIIEHUS 2JIEMEHTOB M 3aKOHOMEPHOCTU MX U3MEHEHHUS B PAAY.
OcHOBHBIE KJIACCBI XUMHUYECKMX COEJUHEHMM — IIOJIy4eHHEe M CcBoMcCTBa. KoMIIIekcHbIE
coeiMHeHUs JTaHTaHou0B. OcoOeHHOCTH XuMuH 1epus u eBpormus. Comocraienue d- u f-
anemeHToB lII rpynmnsl. [IppuMeHeHne naHTaHOUAOB.

8.3. CemeiicTBo akTHMHOMIOB. OOOCHOBaHME AaKTMHOMAHOM TeopuHu. MeToabl HOTydyeHHUs U
(UBUKO-XUMHYECKUE CBOMCTBA aKTHHOMIOB. OCOOEHHOCTH pasniefieHus akTUHOUA0B. CTeneHu
OKHUCJICHHS AaKTHMHOUJOB M 3aKOHOMEPHOCTH HX HU3MEHEHus B psaxy. OCHOBHBIE KJIAcChI
XUMHYECKUX COECIMHEHUI aKTMHOUIOB — IOJIydeHUE U CcBoiicTBa. KOMIUIEKCHBIE COEIMHEHUS
akTHHOMJOB. OCOOEHHOCTH XUMHU TopHusi M ypaHa. CormocraBieHHEe aKTHHOWAOB ¢ d-
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aneMeHTamMu 6-ro nepuoaa. [I[puMeHeHrne akTHHOUIOB U MX COeAMHEHU. [lepcnekTuBb CUHTE3a
TPaHCAKTUHOUIOB.

Tema 9. Oﬁmne npeacraBjacHusd o (1)H3H'{eCKI/IX METOJaX UCCJICA0OBAHUA B Heopraﬂnqeacoifl
XUMHH

9.1. JlubpakumoOHHBIE METOJBI HCCICAOBAHMSA: PEHTICHO(DA30BBIH W PEHTTCHOCTPYKTYPHBII
aHaJIN3bl, HeUTpoHOTpadus, AEeKTpoHOrpadus.

9.2. CnekTpajabHbIe METO/IbI UCCIICAOBAHMS: DJICKTPOHHBIE CIIEKTPhI B BUAUMON 1 Y D-00macTH.
Koneb6arenbnas cnekrpockonus — MK- u komObunanmonnoro paccesiuus. Crnexkrpockonust DI1P,
SAMP, SKP wu y-pesonancubie. EXAFS-cnexkrpockonus. CHEKTpOCKONHUSA LUPKYISIPHOTO
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. TepMmorpaBUMETpHS 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 YHHBEPCUTETY
(®I'bOY BO «KyoI'Y»)
Hay4JHas crienuadbHOCTh 1.4.1. Heopranmueckast Xumust

3K3AMEHAIIMOHHBIA BUJIET Ne 1

0 CrielMaIbHON nucuuIuinHe Heopranuieckas XuMust

1.luppakuroHHbBIE METOJbl HCCIIEAOBAHUS: PEHTTeHO(A30BBIi U  PEHTTEHOCTPYKTYPHBIH
aHaJu3bl, HeMTpoHOTrpadus, IEKTPOHOTpaPusL.

2. O6H_[a}1 XapaKTCPUCTHKA f-omementoB. OcoOEHHOCTH CTPOCHUA ISJICKTPOHHBIX 000J104€eK
aTOMOB. .HaHTaHI/I)IHoe N aKTHHHIHOC CXaTuc. CXOI[CTBO u pas3jviyuc JIaHTAHOUJOB U
AKTHHOHWJIOB. BHy’[‘pCHHHH NEPpUOANYHOCTD B ceMencTBax JJAHTaHOMW 0B U aKTUHOHIOB.

3aBenyrommii kKadeapoit

00111e#, HeOpraHU4eCKOH XUMUU

1 MH(QOPMAIIMOHHO-BBIYUCIUTEbHBIX

TEXHOJIOTHI B XUMHUH B.A. BonbIHKUH

[Ipenacemarens YMK A.B. becniasios
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IIpuMepHBIi NepedYeHb BONPOCOB A0NOJTHUTEIbHOH IPOrPaMMBbI:
1. Anresus. Teopum anaresmn. CrnocoObl oOmpeneneHUs aare3ud B MOJUMEPHBIX
KOMIIO3UI[MOHHBIX MaTepuaiax.
Knaccudukanus qucrnepcHbx HanonHuTenei. OCHOBHBIEC XapaKTEPUCTUKH.
Mexanu3M ynpo4HEHHsI KOMIIO3ULIMOHHBIX MAaTEPUATIOB IUCIIEPCHBIMU HAIIOJIHUTEISIMHU.
BiusHue HanoaHUTENE Ha CBOMCTBA MOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHalIax.
Paspymienne u npoYHOCTh KOMIIO3ULIMOHHBIX MaTepuanoB. Teopus ['pudpura.
Kpemueszem. CTpykTypa MOBEpXHOCTH KPEMHE3EMA.
THIBI CHITAHONIBHBIX TPYIII HA TOBEPXHOCTH KPEMHE3EMa M CIIOCOOBI UX ONpPEACTICHHUS.
CnocoObl MOaU(DUKAIIUK TTOBEPXHOCTH HAIOJHHUTENICH. XUMHYECKUN W (HU3UYECKUI
c1oco0.
9. Meronbl wuccneaoBaHUsS MOAU(PUIMPOBAHHBIX IMOBEPXHOCTEH. XUMHUYECKHE METOJbI
UCCJIEJOBAHMSL.
10. Metonpl uccnenoBaHus MOAUPHUIMPOBAHHBIX MOBEpXHOCTEH. CHeKTpaibHbIE METOJbI
UCCJIEJOBAHMUSL.
11. Temneparypa CTEKIOBaHUS, KPUCTAIIM3AIMS U IJIaBICHHUE MOJMMEPHBIX MaTEpPHAaIIOB.

Nk WN

3. Meronuyeckue maTepuaibl, ONPEAENSIoNUe MPOLEAYPbl OIICHUBAHHs 3HAHUM, YMEHUH,
HAaBBIKOB M OIBITA JICATECILHOCTH B IIPOIIECCE OCBOCHUST 00pa30BaTeIbHON IPOrPaMMBbI

Kontponbe ocBoeHuss aucrumuimabl  «CrienuanbHas auctuiimHa  "Heopranmueckas
XUMHSA'"» Ha dTamax TeKyIled MpOMEXKYTOYHOM aTTecTaluu IMPOBOJUTCS B COOTBETCTBUU C
neiictByromuM [lomokeHneM o TeKylIeM KOHTPOJE YCIEBAaeMOCTH U MPOMEKYTOYHOU
aTTecTallid OOy4aroluxcs MO MPOorpaMMaM MOJITOTOBKM HAayYHBIX M Hay4HO-TIEarOrHYeCcKHX
KaJIpOB B aClIUpaHTYype.

IIponienypa onieHMBaHUs Pe3yJbTaTOB OO0Y4YEHMs HMHBAJIUAOB M JIUI] C OrpPAaHUYEHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCLUIUIMHE (MOJIYJI0) IpelycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B QopMmax, aJaNTUPOBAHHBIX K OrPAaHUYEHHMSIM HMX 3J0pPOBbs M BOCIPUSATHUS
uH(popMauu:

JUTst I ¢ HApYIICHUSIME 3PCHUS:

— B IieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

Jns muu ¢ HapyIIeHUsIMM CITyXa:

— B TIe4aTHOM opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

Jjis u11 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEIIFHOTO amnmapara:
— B mieyaTHoi opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

HaHHI)IfI nepequL MOXKET 6LITB KOHerTI/ISI/IpOBaH B 3aBHUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.
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