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MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Paboyas nporpamma AUCHHIUTAHBI "XUMHUsT KOOPAMHAIIMOHHBIX COCIMHCHUN" TI0 HANIPABICHUIO OITOTOBKH
(cnenmanbHocTn) 04.03.01 "Xumusa" HanpaBineHHOCTH (IPODIITIO) AHATUTHYIECKAsT XUMUS U XUMHYECKast cTp. 2
skcriepruza ®I'BOY BO «Yenl'Vy»

Conep:xanue

1. Llenn ocBOEHUS TUCITUTUTNHBI

2. Mecrto nucuuminsbl B ctpykType OITOIT

3. Kommnerennuu o6ydaromierocsi, GopMupyeMbIe B pe3yJbTaTe OCBOCHUSI TUCIIUATIITUHBI
(Momyst)

4. O0beM AUCIUTIUIAHBI (MOTYJIs)

5. CTpykTypa u cojiepKaHue TUCUUTUIUHBI (MO )

6. ®OHI OLICHOYHBIX CPEACTB

6.1. IlepeueHb BUOB OLIEHOYHBIX CPEACTB

6.2. TUnoBbIe KOHTPOJIHHBIC 3aJJaHUSI U UHBIE MaTepHaIbl JJIsl TEKYILEeH aTTeCTalluu
6.3. TunoBbIe KOHTPOJIBHBIE BOMPOCHI U 3aJaHUs JUIsl TPOMEXKYTOUHON aTTeCTalluU
6.4. Kputepuu onieHuBaHUA

7. YuebHo-MeToAn4YecKoe U HH(OOpMAIIMOHHOE 00€CIIeueHUEe TUCIUTUTUHBI (MOTYIIs)
7.1. PexomenayeMas aureparypa

7.2. Ilepedenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAITMOHHOM ceTu "MuTepHeT"
7.3. Ilepeuernr nHGOPMAITMOHHBIX TEXHOJIOTHI

8. MaTepuanbHO-TEXHHUECKOE 00eCIIeYeHHE TUCITUTUTMHBI (MOTYIIS)

9. Meroaunueckue ykazaHus JUIsl 00yJaromMuXCsl 0 OCBOCHUIO AUCIIUTUIUHBI (MOTYJIs)
10. CrennanpHble yCI0BUS OCBOCHHMSI TUCHUIIIIMHBI 00yJarOIUMHUCS C
WHBAJIUJIHOCTHIO U OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Paboyas nporpamma AUCHHIUTAHBI "XUMHUsT KOOPAMHAIIMOHHBIX COCIMHCHUN" TI0 HANIPABICHUIO OITOTOBKH
(cnenmanbHocTn) 04.03.01 "Xumusa" HanpaBineHHOCTH (IPODIITIO) AHATUTHYIECKAsT XUMUS U XUMHYECKast crp. 3
skcriepruza ®I'BOY BO «Yenl'Vy»

1. IEJIX OCBOEHUA N CHUIIJINHBI

HCJ’IBIO OCBOCHUS JUCHUIIIINHBI ABJIACTCA YCBOCHUC CTYJCHTAMU XUMUYCCKOTO (l)aKyJILTeTa HpeI[CTaBJIeHI/Iﬁ 0
KOOPAMHAINOHHBIX COCAUHCHUAX, TCOMETPUN U TPOCTPAHCTBEHHOM CTPOCHUU KOMIIJICKCOB, IPUPOJAC XUMHUUICCKUX CBSI3EH B
KOOpAMHAIITMOHHBIX COCANMHCHUAX, IPUMCHCHHUEC KOMIIJICKCOB B XUMHYECKOU TEXHOJOTHHU U aHATUTHYECKON XUMUU.

3aaaanI/I N3YUCHUA AUCIHUIIINHBI ABJISIOTCA:

1. O3HaKOMJIEHHE CTYJICHTOB XUMHUYECKOT0 (DaKylIbTeTa C TCOPUSIMH CTPOCHUS KOOPIMHAIIMOHHBIX CTPOCHUIA.

2. O3HaKOMJIEHHE CTY/ICHTOB C MPHUKJIAHBIMUA HAMIPABICHUSIMHU XUMUU KOOPANHAIIMOHHBIX COEIMHEHUH, a TAKKe C
XUMHUUYECKUMHU CBOMCTBAMHU KOOPAMHALIMOHHBIX COEAMHEHUH.

PesynbraToM ocBoeHuUs qucuuiuingbl aisiercad uHaukaTop OIIK-2-1. 3naer TeopeTHueckre OCHOBBI Pa3IMYHbIX Pa3/eIoB
XMMHH U UX B3aMMOCBSI3b CO CMEXKHBIMH HayKaMH. XUMHs KOOPIUHAIIMOHHBIX COSTMHEHNH, 00BbEKTOM U3ydeHHsI KOTOPOit
SBJISIIOTCSL KOMIUIEKCHBIE COSAMHEHHUS 1 BEIIECTBA CIIOXKHOTO COCTaBa 00BbEANHSET B c€0€ MHOTHE JIPYTHEe OTPACIIH
XMMHYECcKOTo 3HaHUs. [I0AroToBKa CrIennanicToB BBICIICH KBAMH(DUKAIIMK HEBO3MOXKHA Oe3 3HAaHUH TEOPETHYECKUX OCHOB
KOOPAMHAIMOHHON XUMHHU U IPYTHX XUMHYECKUX OTPACIEH.

2. MECTO JUCIIUITIJINHBI B CTPYKTYPE OIIOII

IMuxt (pasmen) OITOIT: B1.B.05

2.1 TpeOoBaHus K NPeABAPUTEILHOI IIOAT0TOBKe 00y4Yar0Ierocs:

dusuka

OO01as 1 HeOpraHu4ecKas XUuMHsI

BerancnurensHbIe MCTOAbI B XUMHU

AnHanuthdeckas XMMUS

2.2 JIncuMnJIMHbI M MPAKTHKH, VIS KOTOPbIX OCBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/I51) He00X0AUMO KaK
npeauIecTByIOLIee:

XuMHYeCcKasi TCXHOJIOTUS OpraHn4eCKUX BEIIECTB

COBpeMeHHLIe METOAbI XAMHYCCKOH OKCIICPTU3BI

CeMuHap 1O aHATUTUYECKON XUMUH

OpFaHI/I‘{eCKI/IC PCarcHThI

duznueckas XUMHUs

XVMUYECKIEe OCHOBBI OMOJIOTHYECKUX MPOIIECCOB

XUMHYECKask TEXHOJIOTHS

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIIMTLINHBI
(MOZY.JI)

YK-1: CriocofeH ocymiecTB/IATh OMCK, KPUTHYECKHUIl aHAIN3 U CHHTe3 MH(OPMALU, IPUMEHATh CHCTEMHBIH
MOAXO/ /LISl pellieHUs MOCTABJICHHBIX 3124

3HaTh:

MIPUHIIMITBI CHCTEMHOTO MOIX0/1a JJISl aHAIN3a KPUTUYECKUX CUTyalnui

Ymers:

OCYHICCTBIIATH KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 HpO6IICMHI>IX CI/ITyaHI/Iﬁ

Baanern:

HaBbIKaMU PCHICHUSA l'IpO6J'IeMHI>IX CI/ITyaHI/Iﬁ

IIK-1: CnocobeH BHIOUPATH U UCNOJIH30BATh TEXHUYECKHE CPeICTBA U METOAbI MCIIBITAHUIA /ISl pelIeHust
HCCJIe0BATEIBCKUX 32124 XUMUYECKOH HANPABJEHHOCTH, NOCTABJECHHBIX CIIEHHAINCTOM 00s1ee BbICOKOM
KBaJTH(PUKANNH

3HaTh:

METO/JBI PCIICHUS HAYIHO-UCCICA0BATCIILCKUX 3a1a4 XUMUH, XUMHYECKOM TEXHOJIOTHH 1 Ap.

YMmers:

COCTaBIIATH IIaH HAYIHO-UCCIEIOBATEIBCKOM paboThI

Baanern:
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denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
y4pekaeHHe BBICIIEro 00pa30oBaHus

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Paboyas nporpamma AUCHHIUTAHBI "XUMHUsT KOOPAMHAIIMOHHBIX COCIMHCHUN" TI0 HANIPABICHUIO OITOTOBKH
(cnenmanbHocTn) 04.03.01 "Xumusa" HanpaBineHHOCTH (IPODIITIO) AHATUTHYIECKAsT XUMUS U XUMHYECKast

crp. 4
skcriepruza ®I'BOY BO «Yenl'Vy»

OCHOBaMU TNITAHUPOBAHU S Hay‘lHO-HCCHe)IOBaTeJIBCKOfI JACATCIBHOCTHU

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyllamumﬁcn JOJIKCH

31

3HaTh:

3.1.1

3aKOHBI U TCOPETUICCKYIO 633}/ XUMUHN KOOpAWHAITUOHHBIX COC,HI/IHCHI/Iﬁ

3.2

Ymern:

3.2.1

MNPUMCHATH OCHOBHBIC 3aKOHBI XUMHUU KOOPAWHALIMOHHBIX COCAMHCHUN IS PCHICHUA HAYIHO-
HCCIICA0BATCIIbCKUX 3a1a4

33

Baanernb:

33.1

JPYTHX pa3/iesioB XUMHHA

OCHOBaMH TCOPHUHU XUMHHU, HABBIKAMHU aHaJIn3a B3aMMOCBSI3eH XUMHUU KOOpAMHAITUOHHBIX COGI[I/IHGHI/Iﬁ u

4. OFBLEM JUCUMILINHBI (MOJLYJIST)

O6wasn TpyaoeMKoCTb

33ET

YacoB 1o y4eOHOMY IIaHy 108 Bunb koHTpONS B cemecTpax:
B TOM YHCIIC
ayAUTOPHBIE 3aHITUS : 36 3a4yeTsl 4
64,7

CaMOCTOATCIIbHaA paGOTa

KOHTaKTHas pabora: 43,3

UKP: 7,3
5. CTPYKTYPA U COAEP)KAHUME JUCLHUIIIMHbBI (MOAY.JIS)
Kon HaumeHoBaHue pa3/1e/10B U TeM /BU/A 3aHATHA/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kvpc
Pasnea 1. Ilpeamer koopauHanuoHHOi XuMuH. OCHOBHBIE IIOHATHS B
XHMHM KOOPAMHALIMOHHBIX COeIMHEeHUI
1.1 [Ipenmer kooparMHAMOHHOM XUMHUH. OCHOBHBIE MOHSATHS B XUMUHU 4 1 J12.1
KOOPIMHAIMOHHBIX coennHeHunH /JIex/ 010220333435
1.2 Vicropus pa3BUTHSA XUMHHU KOOPIMHAIIOHHBIX COeANHEHIHA. PaboTs! A. 4 5 J12.1
BepHepa B 061acTi XUMHH KOMIUIEKCHBIX coenuHenuit /Cp/ 313233 54 35
Pa3gen 2. HoMeHKkIaTypa KOOPAUHALMOHHBIX COeHEHMIA.
Kunaccudukanus v npuHIMNBI TOCTPOSHUS HA3BAHUIA
KOOP/IMHAIMOHHBIX COEIMHEeHMI
2.1 Homenkmatypa KoOpANHAIMOHHBIX coequHeHni. Kitaccudukars u 4 6 J2.1
MIPUHIUIIEI TOCTPOSHHS HA3BaHUH KOOPAMHAIIMOHHBIX coeanHeHui /JIek/ D1 52 D3 B4 35
2.2 Knaccugukamnus 1 npuHIKIBEI HOCTPOCHUS Ha3BaHUH KOOPAHMHALMOHHBIX 4 8 J12.1
coeauneHui /Cp/ 21322533 54 35
Paznen 3. IIpocTpaHcTBeHHOE CTPOEHHE U FeOMeTpPHs
KOOP/IMHAIMOHHBIX COeIMHEeHMIi. BHIbI KOOpAMHAIMOHHBIX
noau3poB. M3omepust
3.1 [IpocTpaHCTBEHHOE CTPOECHUE U TEOMETPHSI KOOPAUHAILIMOHHBIX 4 2 J12.1
COCIIMHEHMHA. BUIbI KOOPAMHAITMOHHBIX MOIUAIPOB. M3omepus /JIex/ 0132333455
32 Bupbr n3oMepnn B XMMUH KOOPIMHAIIMOHHBIX coenuHeHnit /Cp/ 4 7 J12.1
313233 54 35
Paznen 4. Xumnueckasi CBA3b B KOMILJIEKCHBIX COeHHEHUAX, HX
3JIeKTPOHHOe cTpoeHue. Teopusi KpUcTANIUYECKOro nouasi. Meroj
BaJIEHTHBIX cBsA3eil. MeTox MoJIeKy/IsIpHBIX opouTasei
4.1 XMMHYecKast CBA3b B KOMIICKCHBIX COCIMHEHHUSX, HX 3JICKTPOHHOE 4 6 J12.1
cTpoeHue. Teopus KpUCTaINUECKOro Nojsl. MeTo BaJIeHTHBIX CBS3EH. 0102233354055
Mertoa MoneKynsipHbIX opOuTaneit /Jlex/
4.2 Metoa MOJEKYISIPHBIX OpOUTasel, OCHOBbI KBAHTOBO-XUMHUYECKHX 4 8 JI2.1
pacyeToB B XMMHHU KOOPIUHAIIMOHHBIX coenuHenuit /Cp/ 0132333455
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Paboyas nporpamma AUCHHIUTAHBI "XUMHUsT KOOPAMHAIIMOHHBIX COCIMHCHUN" TI0 HANIPABICHUIO OITOTOBKH
(cnenmanbHocTn) 04.03.01 "Xumusa" HanpaBineHHOCTH (IPODIITIO) AHATUTHYIECKAsT XUMUS U XUMHYECKast crp. 5
skcriepruza ®I'BOY BO «Yenl'Vy»

Pazgen S. TepmonnnaMuka peakuuii KOMILIEKCO00pa30BaHUsI.
KoHcTaHTBI yCTOHYMBOCTH KOMIUIEKCHBIX COeINHEHUH. XMMHYeCKue
(¢opMBI MeTa/LI0B B BOIHBIX PACTBOpPax

5.1 TepMmoarHAMUKA peakIyii KoMILIeKcooOpa3oBanus. KoHCTaHTHI 4 5 JI2.1
YCTOMYMBOCTH KOMITIEKCHBIX COCAMHEHUH. XUMHUIECKUE (POPMBI 010202335455
METaJJIOB B BOJHBIX pacTBopax /JIek/

5.2 TepMmoanHaMuKa peakiuii KoMIiekcooOpa3oBanust. KoHCTaHTBI 4 8 J12.1
YCTOWYHMBOCTH KOMITJIEKCHBIX COSTUHEHUH. XuMUIeckne GpopMaI 0132333455

METaJUIOB B BOJIHBIX pacTtBopax /Cp/

Pa3gen 6. Kuneruka peakuuii komiuiekcoodpasopanusi. O0men
Jurangamu. O0pa3oBaHue KOMILIeKcOB B pacTBopax. OBP peakuun
NnpH 00pa30BAHNHN KOMILJICKCHBIX COeIHHCeHU I

6.1 Kunetnka peakuuii koMmruiekcoobpaszoanus. O6MeH nuranaamu /JIex/ 4 2 J12.1
51052335405
6.2 [Mpunun nzonobaneHo# anamorun Xopdmana /Cp/ 4 7 J12.1

313233 54 35

Pa3zzen 7. OcobeHHOCTH peaKnuii 00pa3oBaHUA KOMILIEKCHBIX
coequHeHuii. Biusinue cpensl. KommiexkcoodpazoBanue B
TOMOI'€HHbIX M I'€TEePOreHHbIX CUCTEMaX

7.1 OcobeHHOCTH peakIuii 00pa30BaHNs KOMIUICKCHBIX COSIUHEHHH. 4 2 J2.1
Bnusiaue cpensl. KommnekcoobpazoBaHre B TOMOTEHHBIX U 0122233435
reTepOreHHBIX cucTemax /Jlex/

7.2 Bonpockl KOMIUTEKCO0Opa30BaHUs B TETEPOTEHHBIX cUCTeMax. [lepeHoc 4 6,9 JI2.1
3apsijia B TeTepOTeHHBIX cucteMax /Cp/ 212233 3435

Pazgen 8. XesarHblii 3¢ ekt npu 00pa3soBaHNU KOMILIEKCHBIX
coequHeHuii. [Ipupoaa kaTnoHa u pasmep o00pa3yeMoro XeJ1aTHOro

HHKJIA
8.1 XenatHbIi 3 eKT npu 00pa30BaHIK KOMIUICKCHBIX COSTUHECHHH. 4 6 J12.1
INpupona xaTHoHa 1 pa3Mep 00pa3yeMoro xexaTHoro ukia /Jlex/ 3132335435
8.2 XenaTHbIE KOMITIEKCH Kaubus u Maraus /Cp/ 4 7 J2.1

313233 5435

Paznen 9. [IpumeHenne KOOPAMHALMOHHBIX COCIHHEHMIA.
Xumnyeckuii anajau3. MeTajyprusi pelkux U paccestHHbIX
MeTa/10B. KoopauHanuoHHbIEC COeJHHEHHS B dKUBBIX CHCTEMAaX

9.1 IIpuMeHeHuE KOOPAMHALMOHHBIX COCAUHEHUH. XMMUYECKUIl aHaIN3. 4 6 J2.1
XuMHS pEIKUX U pACCESTHHBIX MeTaiioB. KoopauHalmoHHbIE D1 D2 23 54 55
COEIMHEHHS B )KUBBIX cucTemax /Jlex/

9.2 DIEKTPOXUMHST KOMIUIEKCHBIX coenuaeHi /Cp/ 4 7,8 JI2.1
313233 54 35

Pa3nen 10. Unas koutakTHasi padora

10.1 |MaauBuxyambHBIE KOHCYITAUH, TEKymui KOHTpos /MKP/ 4 7,3

6. POH/JI OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEJICTB

Bormnpocel o TeMaMm JUCHMIIIIUHBI

6.2. TunoBkie KOHTPOJIbHBIC 3a1aHUS1I U UHBIE MAaTEPHUAJIbI 1/ TEKyIlIeﬁ aTTeCcTalum

Cnucok BOIPOCOB TSl MUCBMEHHOTO OMpoca:

1. Mctopus pa3BUTHsI XMMUU KOOPIUHALMOHHBIX coequHeHuil. PaboTsl A. BepHepa B 0051aCTH KOMITJIEKCHBIX COETUHEHUI
2. Knaccudukanus 1 NpUHIUIIB TTOCTPOCHUS Ha3BaHUH KOOPIMHAIMOHHBIX COCTHECHHIA

3. Bunpl u3oMepuu B XUMUHM KOOPIUHALMOHHBIX COEIMHEHUH

4. Metoa MOJIEKYIISIPHBIX OpOUTaliei, OCHOBBI KBAHTOBO-XUMHUYECKHX PACU€TOB B XUMHH KOOPAWHAIIMOHHBIX COEANHEHUN
5. TepMoaMHAMHYECKUN ¥ KHHETHYSCKUN (PaKTOPhI YCTOWYMBOCTH KOOPIUHAIIMOHHBIX COSTUHEHUH. [lnarpaMmbl
pacrpeeneHus KOMILIEKCHBIX (OpM

6. ITpunmun u3onobansHo# aHanoruu Xoddmana

7. Bonpockl KoMILIeKCOOOpa30BaHus B FeTEpPOTreHHBIX cucteMax. [lepeHoc 3apsaa B reTeporeHHbIX cUcTeMax
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y4pekaeHHe BBICIIEro 00pa30oBaHus
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8. XenaTHbIe KOMILJIEKCHI KaJIbIIUS ¥ MarHus
9. DAEKTPOXUMHUS KOMILIEKCHBIX COCHHEHHIA

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HPOME)l(yTO‘[HOﬁ aTTrecTalnumn

Cnucok BOIPOCOB Il YCTHOTO oTpoca (3ayera):

1. Onpenenute NOHATUS KOOPJUHALMOHHOTO YHCIIA, JOHOPHOTO aTOMA, IEHTaTHOCTH JIMTaH/a, TalTUYHOCTH JIMTaH/a,
BHYTPEHHEH KOOPIMHAIIMOHHON c(hephl, BHEITHEH KOOPIUHAIIMOHHON Cepbl, KOMIUIEKCa, KOOPAUHAIMOHHOTO COCTHHEHNS,
KOOPAMHAIIMOHHOTO ITOJIHMAAPA, -JIMTaH/a.

2. [TpuBeanTe MpUMEPHI CIEAYIOIUX TUIIOB KOMIUIEKCOB: alliI0KOMILIIEKChI, aMMHUHOKOMILIEKCHI, THAPOKCOKOMITIIEKCHI,
XeJaThl, BHYTPHUKOMITIEKCHBIC COSIIHEHMNS, KOMIUIEKCH! ¢ MAKPOIMKIMYSCKUMH JINTaHIaMH1, KPHINTAThI, KOMIUIEKCHI C KpayH-
adupaMu, nogaHAaMu, TOpHUPHHAME, (HTATOIIMAHIHAMH, ITOJISICPHBIE KOMIUICKCHL.

3. [IpuBeauTe MpUMEPHI TUTOMHBIX U TPUTOIMHBIX JIUTAHIOB.

4. HazoBuTe XapaKkTepHble KOOPAUHALIMOHHbIE OJUAPHI U1l KOMIIJIEKCOB C KOOPIMHALMOHHBIMU Ynciamu 4, 5, 6, 7, 8, 12.
5. OxapakTepusyiTe CTPYKTYPHYIO (CBSI3EBYI0) H30MepHI0. [IprBeauTe mpuMepsl aMOUICHTHBIX JINTAH/IOB.

6. Uto Takoe n3oMepusi KOOPANHAIIMOHHOTO MOJIOKEHHS?

7. KondopmanmonHas (aJisioroHanbpHasi, nojauronuieckas nsomepus). Kakue dakropsl ee onpenenstor? [Ipuseaure
TIPUMEPBI.

8. JlaiiTe XapaKTEepUCTHKY ONITHIECKON M30MepHu. UTO Takoe SJHAHTHOMEp, XHUPAITBHOCTh, KOHQUTYPAIHs, KOH(POPMAIHS,
XUPaATbHOCTB?

9. UeMm oTiMyaeTcss KHHETHYECKUIA U TEPMOANHAMUYCCKHHN aCIeKTHl TPAHCBIHAHUS (TpaHc-3¢dekra)? Uro Takoe
LIUCBIUSAHUE?

10. KaxoBbI OCHOBHBIE MOJI0KEHHsSI MoAenu KumepTa i MeTo1a MOJIEKYIApHOH TUHAMHUKH?

11. Yro Takoe KoopAMHALIMOHHBIN nosndap? ['eomerpuueckas KoHGUIypaLus 1151 KOMIUIEKCOB C pa3HbIMHU
KOOPIMHAIIHOHHBIMH YHCIIaMH.

12. O6BsicHUTE HEMOHOTOHHOE H3MEHEHHE SHEPIHH 00pa30BaHMsI aKBAKOMIIIIEKCOB MOHOB 3d-TIepexoIHBIX METaJUIOB

13. [IpuBeauTe npuMepsl cTabUIM3aluU HEOOBIYHBIX CTENICHEH OKUCIIEHHS B KoMILIekcax. Kakue aJeKTpoHHbIe
KOH(HTryparu HoHOB d- 1 f-351eMeHTOB ABJIAIOTCS HanboJiee YCTONIUBBIMU?

14. ChopmymnupyiiTe MPUHITUI U303JIEKTPOHHON U M30J00aIbHON aHATIOTHH.

15. KakoBbI 0COOEHHOCTH CTPOEHUS -KOMIUIEKCOB? OMUIINTE MOAETH T-JAaTUBHOTO B3aUMOCHCTBHSL.

16. Uto Takoe OKUCIUTENbHOE IPUCOECANHEHHE U BOCCTAHOBUTEIbHOE SJTMMUHUPOBAaHUE?

17. Kakue 3aMecTUTENN CTaOMITN3UPYIOT -CBSA3b METAJUT — yriaepoa?

18. Kak 3aBHCHT yCTOWYHBOCTh KOMIUIEKCOB OT CBOMCTB LIEHTPAJILHOTO aTOMa M JOHOPHOTO aToma?

19. KoHCTaHTBl YCTOMYMBOCTH. BUBI, HCTIOIB30BaHKE B MPAKTHUECKUX pacyeTax.

20. Yro Takoe xenaTHbIH d3ppekT? Makporukandeckuit appext? KpunraTabiit 3¢ hext?

21. IlpuBenauTe mpUMeEphl MapaMeTPOB, HCIIOIB3YEMBIX IS XapaKTEPUCTHUKH JJOHOPHO-aKIIETITOPHBIX CBOMCTB
pactBopuTeneil. Kak ompenensior TOHOPHOE YHCIIO PACTBOPUTENEi?

22. Kax BrusieT pacTBOPHUTENb Ha COCTaB M YCTOHUMBOCTH KOMILIEKCOB?

23. JlaiiTe onpeneneHue JaOUIbHOCTH.

24. OxapakTepu3yiTe BO3MOKHbIE MEXaHU3MbI 3aMEIICHNUS JIUTAaH/I0B B PACTBOPAX KOMIUIEKCOB: aCCOLMATUBHBIN,
JTIUCCOLIMATUBHBIHN, CHHXPOHHO-aCCOLMATUBHBINA, CHHXPOHHO-IMCCOUMATUBHBINA. Kak ux paznnuuts?

25. [puBenuTe MpUMEphI BIUSHHS 3JICKTPOHHON KOH(MHUTYPALUH U 3apsia HEeHTPAIFHOTO aTOMa Ha MEXaHHU3M PeaKIUi
3amerienus. [Touemy oOMeH B koopauHannonHo# chepe Cu2+, Ti3+ npoucxoaut ropaszmo Osictpee, uem y Rh3+, Cr3+?
26. [IpuBeauTe IpUMEpPh] BIUSHAS PEAKIUI PACTBOPUTENS HA MEXaHU3M peakiuii 3amerenus. Kak Bnuster pa3mep
JIUTaHI0B HA MEXaHHU3M PeakLuil 3aMerieHus ?

27. Kakue peakIny Ha3bIBAaIOT KOMIUIEMEHTapHBIMH M HEKOMITIEMEHTapHBIMH, OTHOIICKTPOHHBIMA M ABYXIICKTPOHHBIMHA?

6.4. Kputepuu oneHuBaHUA

Tekymias aTTecTanys MPOBOJIUTCS B BUJC MUCbMEHHOTO ompoca. CTyIeHT B TeueHre 60 MUHYT JOJDKEH MOJTOTOBUTD
MIPaBUIBHBIA Pa3BepPHYTHIN MMCHMEHHBINM OTBET Ha JIBa TEOPETHUECKUX BOMpoca. KpuTepuu oneHnBaHMs MUCBMEHHOTO
OIpoca IPH TeKYyLIEH aTTeCTal[Mi aHAIOTHYHBI KPUTEPHSIM OLICHUBAHUS IPOMEXKYTOYHOH aTTecTaiuy. MakcuMaibHOE
KOJIMYecTBO 0aimioB -10.

[Tpu noBEIeHUN UTOTOB YIUTHIBAIOTCS PE3YNIbTAThl TEKYIIEH arTecTanun. [1oydeHHbIe 32 TEKYIIYIO aTTECTAINIO OBl
CYMMUPYIOTCS C OaJllIaMU, OTYI€HHBIMH IIPH MPOXO0XKICHUHU MMPOMEKYTOYHOH aTTecTanuu: sl morydeHus 3auera
HeoOxouMo HaOpath He MeHee 12 6amioB u3 20 BO3MOXKHBIX (32 TEKYIYIO U TPOMEKYTOUHYIO aTTECTAIIHIO).

7. YHEBHO-METOJNYECKOE U HH®OPMALNIMOHHOE OBECIHEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.2. lonoJHUTeNbHAS TUTEPATypa

ABTODBI, | 3arnaBue | WznarenscTBoO, | Pecypc
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 |Yyraes JI. A,, XuMHS KOMIUICKCHBIX COSTMHEHHIA: HCCIEeIOBaHMA B 00IacTn Jlenunrpan : 9BC
’Kasoponkos H. M., |kommexcHbIx coequnernil. Ctaten 1907-1926: cbopHuK Hayxka,
Comnosbes 0. U. Hay4HBIX TPYIIOB Jlennurpasnckoe
(https://biblioclub.ru/index.php?page=book&id=427203) oTneneHue, 1979

7.2. Ilepeyennb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"

D1 | Jlanb [DnekTpoHHBIH pecypc] : anekTpoHHO-0nbaroTeuHast cucrema (ObC) / m3matensctBo Jlanb. —
URL.://e.lanbook.com/.

32 | YHuBepcuTeTckas OubianoTeka oHIaiH [DIeKTPOHHBIM pecypc] : aeKTpoHHO-0ubmuoTeunas cucrema (ObC) / OO0
Jupextmenua [Taomumunr. — URL:http://biblioclub.ru.

93 | IOpaiT [DnekTpoHHbIH pecypc] : anekTpoHHO-0ubaroTeuHast cucrema (ObC) / m3matensctBo IOpaiit. —
URL:http://biblio-online.ru.

D4 | Znanium.com [DNeKTPOHHBIN pecypc] : a1eKTpoHHO-0ubmmoteunas cucteMa (OBC) / HayaHo-m3aaTenbeKuil eHTp
NH®PA-M. — URL:http://znanium.com.

35 |HanmonamsHas snekrpoHHas oubimoreka (HOB) [DmexTpoHHEIH pecype] : 00beIMHEHHBIH 3JIEKTPOHHBIN KaTaJlor
(donoB poccuiickux 6ubnmorek : caldT. — URL:http://H306.pod.

7.3 llepevyens UuHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IlporpaMMHoOe ofecnieuyeHue

Adobe Reader

LMS Moodle

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. DyexTpoHHBIH KaTanor HaydHoi Onomuotexu YenlV [DnekTpoHHbIH pecype] : 6a3a nannbix / Yens6. roc. yH-T. —
Yenstounck, 1992 . —

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOXY JIS)

Y4eOHast aymTUTOPHS TS TPOBEACHUS 3aHATHH JEKIIMOHHOTO, CEMHHAPCKOTO THIIOB, JUIS IIPOBEACHHUS TPYIITOBBIX
KOHCY/bTalUil, UHIAUBUYaJIbHBIX KOHCYIbTALUMI, TEKYILET0 KOHTPOJIS U IPOMEKYTOUHOU aTTecTanuu: ayguropus Ne 321.

OcHoBHOE 00opynoBaHue: yaeOHast Mebenb, pabodne MecTa Ha 50 4eloBek, T0CKa yIeHUIecKast OObIYHas, HACTEHHAs.

Mynerumennitaoe obopynosanne: EPSON EB X41, skpan ¢ anektponpruBogoM Lumen, akTHBHas akycTHYECKasi CHCTEMa
Microlab solo-6¢, mepcoHaIbHBIN KOMITBIOTED.

Y4eOHO-HATTIIHBIE TIOCOOMS: MyIbTHMEIUHHAS ITpe3eHTanus, neproandeckas cucrema J[.11.MenneneeBa

[TporpamMHOe obecrieueHue:

MS Windows XP Professional SP2 qys BY3os. JIunensuu 6eccpounsie. ['oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. JIutiensuu 6eccpounbie. Jlnnensus Ne 44664774 ot 09.04.2008r.

1O «AntuBupyc Kacnepckoro» Jlnuenzuonnsiit norosop Ne 1013/K-2773 ot 11.12.201 7.

Nmerorcst moMeneHust Uil CaMOCTOSTEILHON paboThl ¢ KOMITBIOTEPHON TEXHUKOH U C BO3ZMOKHOCTBIO TIOJKIIOYEHHSI K CETH
«HTepHeT» U 00ecreueHHEeM I0CTYIIA B ANICKTPOHHYIO HH()OPMaMOHHO-00pa30BaTeNbHYO CPEIbl OPraHU3alHH.

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA 1O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

OCHOBHBIMH BUIaMH CAMOCTOSATETIBHON PabOThI CTYAEHTOB ABIIAIOTCS: paboTa ¢ OyMaKHBIMH UCTOUYHMKAaMH HH(pOpManuu
(KOHCIIEKTOM, KHUTOH, METOIMYECKUMH YKa3aHUSIMH), paboTa ¢ HCTOUHHKamu ceti MHTepHer.

M3ygaTs Kypc peKOMEHIyeTCs TI0 TeMaM B COOTBETCTBHH C IIPOTPaMMOii (pacIioyioKeHHe MaTepHaia B IIporpaMme Kypca He
BCET/a COBMAJIAET C PACIIOIOKEHHEM €ro B TOM HWIIH HHOM YIeOHHUKE, HO COOTBETCTBYET TEMATHKE JICKIIMOHHBIX 3aHSTHI)
MOCTENEHHO, B TeueHHe ceMecTpa. He cnemyer mepexoauTs K U3y4eHHIO MOCIEAYIOMIEeil TEMBI, TOKa MaTepuall NpeabLIymei
TEMBI HE YCBOEH.

ITpu n3ydennn MaTeprana 1o KOHCIIEKTaM ClIeyeT 00panaTh BHUMAaHNE Ha IPUBOAUMBIC Ha 3aHATHAX CCBUIKH CETH
HurepHer. CTyneHTy ciexyeT OomblIe “OKCIepUMEHTHPOBATE ¢ HUMH, H3y4aTh CIPABOYHYIO CUCTEMY, Pa3IIHIHbIE
BO3MOXXHOCTH U CEPBUCHI COOTBETCTBYIOIINX caifiToB. Oco0oe BHUMaHKHE HEOOXOMMO YAEIATE aHIJIOA3BIYHBIM pecypcam,
MOCKOJIBKY HOAABIIAIONIee OOJIBITMHCTBO HAyqHOH NMH(popManny myOnuKyeTcs Ha aHTITHICKOM s3bIKe. [1pu 3HaKOMCTBeE ¢
HOJ00HBIMH PEeCypcaMu He cleayeT “O0SThCs’” aHIIHUCKOTO S3bIKa, TP HAIMYNH 3aTPYJHEHUH JKeNaTeIbHO MOIb30BaThCS
OHUJIAITH NepeBOJUMKAMH ¥I/HITH CIIOBapSIMU.
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IMepen ocymecTBIeHNEM JIFO00TO MTOUCKa HHPOPMAIUHN CIIEAYeT TIIATEIBHO MPOIYMBIBATh CTPATETHIO: BHUMATEIIHHO
MOJXOUTh K BEIOOPY KITFOUCBBIX CIIOB, 3apaHee MPOAYMBIBATH HX JTOTHUCCKHE KOMOMHAIMN, 3HAKOMHUTBCS CO CIIPABOYHOM
CHCTEMOH TOTO FJIM MHOTO MHCTPYMEHTA ITOKCKA U T.1. B mporiecce morcka He0O0X0auMo 00paliaTh BHUMaHKE Ha
PEIEeBaHTHOCTH BBIAABAeMBIX B IIpOIlecce IOMCKa JOKYMEHTOB. [Ipu norncke nHpopMaImy B pedepaTHBHBIX 0a3axX JaHHBIX
JKETaTeIIbHO 3alI0OMHUHATH/3aMNCHIBATE (paMILTHK aBTOPOB PaOOTAIONIHX [T0 MHTEPECYIOMIEH CTyIeHTa TEMaTHKE U
OCYILECTBISATh IOUCK APYTHX PaOOT JaHHBIX aBTOPOB. [locie Kaxxaoro Noucka HeoOX0AUMO IETANEHO (PHKCUPOBAThH
nH(pOpPMANHIO 0 HAWICHHBIX TOKYMEHTaX (yKa3bIBaTh KOTJIa NCKAJIH, T/Ie NCKAJH, KaKUe KITIOUCBHIC CJIOBA MCIIOJIB30BATH 1
T.71.).

B cnyuae npuMeHeHHs pr 00YYCHUH AUCHUTUTHHBL QICKTPOHHOTO 00YYCHUs, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH OOIICHHE 00YYAFOIIUXCSI U IPENOAAaBATENsI OCYILIECTBISICTCS B PEKHME OTII0KEHHOTO BPEMEHH C
HCIIOJIb30BAaHUEM CHCTEMBI TUCTaHIMOHHOTO 00ydeHust Moodle 1 ayekTpoHHO# o4tk Bompnryio 9acTs BpeMeHH
oOyJaromuecs: CaMOCTOSITEIFHO paboTaroT ¢ yueOHO-METOANIEeCKUMH MaTepruanamMy. CTyIeHThl HIMEIOT BO3MOXKHOCTb
KOHCYIIBTHPOBATHCS C MPEMOAaBATEIEM [0 BCEM BOIIPOCAM HOCPEICTBOM 3JICKTPOHHOM MOYTHI, COLUATBHBIX CETEH
(Bkonrakte). JlocTyn o0ydaronierocsi K yaeOHbIM pecypcaM B PeKHME OTIIOKEHHOTO BPEMEHH, CAMOCTOSATEIILHON paOdOThI
OCYIIECTBIISIETCS Yepe3 ceTb IHTepHeT B yIOOHOTO IS HETO MECTe, BpEMEHH M TeMIIE.

10. CHEIIUAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIIUMUCS C
HNHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKXHOCTAMM 310POBbSA

OcBoeHHE IUCIUIUIMHBI HHBAIHAAMH W JIMIAMH C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3IOpPOBBSl OCYIIECTBIAETCA C
UCIIONIb30BAaHUEM CIEHHATBbHBIX TEXHWYECKHX CPEICTB U HH(POPMAIMOHHBIX TEXHOJOTHH, IPEeJOCTaBIIeMBIX PecypcHBIM
y4e0HO-METOJUYECKUM ILIEHTPOM IO OOYYEHHIO MHBAIUIOB M JIUI C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMH 310poBbs Yenl'V mo
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA IS JIMI C HApYMICHUSAMH 3pEHHI H C
HapyIIEHUEM CIIyXa, ACCHCTUBHBIC MH()OPMATMOHHBIC TEXHOJIOTHH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIIEHUSIMU 3pEHHs Ha pabodnmx MecTaxX AN HMPOBEACHHS MPAKTUYECKUX WU
71a00PaTOPHBIX 3aHATUI yCTaHABIMBAaeTCsA CIELMAIBLHOE IPOrpaMMHOE obecredeHHe (IIporpaMMma pedeBOH HaBHTaIWW,
pedeBbIe CHHTE3aTOPH, SKPAHHbIE JIYITH).

B yueOHble ayguTopuu obecrednBaeTca OECHPENSATCTBEHHBIH JOCTYm Ui OOYJaroIUXCS C HMHBAIUAHOCTBIO M C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayguropuu, rie oOydaroTcsi HMHBAIUABl U JIUIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYyCMAaTPUBACTCA COOTBETCTBYIONICE KOJMYECTBO MECT JUI OOYJAIOIUXCS C yIeToM
HapyILICHUH UX 3J0POBbS.

Jlnis ocBOeHHs MUCHUIIIMHBI MHBAIHIAM M JIHLAM C OTPAHUYEHHBIMH BO3MOJKHOCTSMH 3[0pPOBbSl MPENOCTABISETCS AOCTYI K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCcS B HaydyHoW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CrEIMANbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKHX W MPOTPAMMHBIX CPENCTB K 3JEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe dIeKTpOHHOTO TOKYyMEHTa B (hoHIe HaydHOU OnbmnoTekn Yenl'yY win 21eKTpoHHO-ONOIMOTEUHBIX CHCTEMAX.
Y4ebHO-MeToAUYEeCKHe MaTepHanbl Uil OOydaromMXCs U3 4YUCIa HHBAIKAOB M JHMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
3II0POBBSI TIPEIOCTABIIOTCS B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHSAM HX 3I0POBbS M OCOOCHHOCTSM BOCIIPHATHS
nHpopManuy.

Jlns MHBaNMUAOB M JHIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3J0OPOBbSI OCBOCHHE AUCLUILIMHBI MOXET OBITh YaCTUYHO HIIH
MOJHOCTBIO OCYLIECTBIEHO C UCIOIb30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTH.

IMpm mpoBemeHMM TPOMEXYTOYHOH AaTTECTAIlMH IO JUCIHUIUIMHE OOYJAIONMMCS C HHBAINAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOCHHOCTEH HMHCTPYKIMHU O MOPSIKE MPOBENECHHUsS MIPOMEXKYTOUYHON aTTECTallUd, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 33/1aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHChMEHHO mpudToMm bpairs, ¢
HCIIONIb30BaHUEM YCIIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOLEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBANHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
37I0pOBbSI TIPEAYCMAaTPUBACTCSl HCIIOJIB30BaHUE IpefocTaBieHHbIX Yen['Y mnm  COOCTBEHHBIX TEXHHUYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJBHBIMH OCOOCHHOCTAMH. [Ipm HE0OXOIMMOCTH WHBAIMIAAM H JIHIAM C
OTPaHWYIECHHBIMU BO3MOXHOCTSIMU 3I0POBBSI IIPENOCTABISAETCS JOMONHUTENBHOE BpeMsl IS MOJATOTOBKHM OTBETa Ha 3aJaHUS,
IpoLeaypa OLEHNBAHUS PE3ybTaTOB O0YUEHHUsI O AUCHUILTHHE MOKET IPOBOJUTHCSA B HECKOJIBKO JTAMOB.
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ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHBIM COBETOM XUMHYECKOTO (I)aKYJ'ILTeTa

[Tporokon 3aceqanust Ne 6 ot 14.02.2025

[Ipencenarens YueHOro coBera

XHUMHAYECKOTO (haKylIbTeTa COIVIaCOBAHO B. A. BypmucrtpoB

3acenanueM kadeapbl aHAJMTHYECKOH M Pu3nUecKoii XUuMHUN

[Tporokon 3aceqanust Ne 5 ot 07.02.2025

3aBenyromui kapenpoi COIIACOBaHO A.B. KosnecuukoB

ABTOD (COCTaBUTEIIH) A.B. Konecnukos

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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