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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Ilenpt0o OCBOGHHMS JUCHMIUIMHBI “XuMMUsA’, Kak 0a30BOM COCTaBIISIOIICH
WHKXEHEPHOTO 00pa3oBaHUsl SBISAECTCS (POPMUPOBAHUE U PA3BUTHE XUMHUYECKOTO
MBIIUICHHS, CIIOCOOHOCTH MPUMEHATh XUMUYECKUI MHCTPYMEHTapUM MJis PEIICHUS
npodeCCUOHATBHBIX 33/1a4.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

B coorBerctBun ¢ TpeboBanusimu PIOC BO, 3agayamMu  u3yuyeHus
JUCIUIUIUHBI SBISIOTCS

- OBJIQJICHUE OCHOBAaMU XUMHUYECKOI IpaMOTHOCTH,

- TOJIy4€HHE CTYICHTaMH O0a30BBIX CBEIEHHH O CTPOCHHM M CBOMCTBAxX
BOKHEUIINX OPraHUYECKUX U HEOPTaHMUECKHUX BEUIECTB,

-[IOJIy4€HUEe TNpeACTaBleHus o0 oOpaze MbIIUIEHUS NPOPECCHOHATBHBIX
XMMHKOB, HAyYUTh IPUMEHITh XUMHIO B Oy yIell HayuyHOU padoTe,

-IOHATH JIOTUKY W BO3MOXHOCTH XUMHH, OCOOEHHOCTH XUMHUYECKOTO
M0/IX0/1a K U3YUYEHHUIO OKPYKAIOUIET0 MHUpA.

-IOHATHh ~ JIBWXKYLIME CHUJIbl XMMHYECKUX peaklui, OCOOEHHOCTH HX
IIPOTEKAHUS U CIIOCOOBI YIIPABJICHUS UMHU.

1.3 IlepeyeHp NJIAHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHUILINHE
(Moay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJbTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHOUKaTopa 3aI'I.I'IaHMpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunn

OK-10: ciocoOOHOCTBHIO K MO3HABATEJILHOM AeATEILHOCTH

OK-10: crtocoGHOCTBIO K OCHOBBI MOTPEOHOCTH U CO3HAHUSI HEOOXOTUMOCTH
MO03HABATENILHOM EATENBHOCTH | 00y4arbes

M3y4aTh ¥ HAKaIlJIMBaTh OIIBIT, I03BOJISIFOIIMNA MBICIIUTh
YMO3aKJIIOYEHUSIMH,

JIOTUYHO U JIOKA3aTeJIbHO

HaBbIKaMH JOKa3aTCJIbHOI'O, HAYYHOI'O 3HAHUA

OK-8: cinoco0HOCTBHI0 padoTaTh CAMOCTOSITEIHHO

OK-8: crmocobHOCThIO paboTarh | CIIOCOOBI OpPTraHU3AlUNA CaMOCTOATEILHON pabOThI
CaMOCTOSITEIIBLHO OPraHM30BBIBATh CBOIO CaMOCTOSITEIbHYIO paldoTy,
pabotarb ¢ DOP u nHOPMAITMOHHBIMH pecypcaMu
CIOCOOHOCTBIO TJIAHUPOBATH CBOIO CAMOCTOSITEIbHYIO
paboty

1.4 OcobOeHHOCTH peajiM3aluu AMCHUIINHbI
SI3BIK peann3anuy TUCUUIUIMHBL Pycckuil.

Jucuuruinaa (Moayis) peanusyetcs ¢ npuMmenenueM D0 u JJOT

URL-anpec u Ha3BaHue 31EKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=27196.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
nabopaTopHBIE PabOTHI 1 (36)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
o/n Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. I.CTpoeHue BelecTBa

1. BBogHoe 3ausTue. Texauka 0e30aCHOCTH B ) 5
XHUMHYECKOH 1aboparopun. BxogHoe TecTupoBaHue.
2. Tema 1.CoBpemeHHas TeOpUs 1 1
CTPOEHHUS aToMa.
3. CoBpeMeHHas TeopHUsl 5 )
CTPOEHHS aToMa
4. Ne 1. Knaccbl HEOPraHMYECKUX COCTMHEHU 5 5
5. Tema 2. Ilepuoguyeckaa cuctema snemeHToB .M. 1 1
Menaeneesa
6. [lepnonnueckas cucrema snementoB /.M. Menneneena 5 5
7. Tema 3. Xumuueckas CBsA3b U CTPOEHUE MOJIEKYJI 2 2
8. Xumuueckas CBsI3b U CTPOCHHE MOJIEKYJT 2 2

2. I1.OcHOBHBIE 3AKOHOMEPHOCTH XUMHUYECKHX NMPOLECCOB




1. Tema 4. OCHOBBI XUMHUYECKOW TEPMOJIUHAMUKH,
TEPMOXUMUU

1,5

1,5

2. OCHOBBI XMMHUYECKON TEPMOIMHAMUKY, TEPMOXUMUU

3. Ne 2. CkopoCTh XUMHUYECKUX PEAKLIUN U XUMUYECKOE
paBHOBECHE

4. Tema 5. OCHOBBI XUMHUUYECKOH KUHETUKNA. XUMHUECKOE
paBHOBECHE

1,5

1,5

5. OCHOBEBI XUMHYECKON KHHETHKN. XUMHUYECKOE
paBHOBECHUE

3. HI.XuMuuecKHe NMpolecchbl B BOAHbIX PaCTBOPax

1. Tema 6.PacTBOpbI. O01Ias XapaKTEPUCTHUKA

2. PactBopbl. OO11as XapakTepucTUKa

3. Ne 3. [IpuroTtoByiieHre pacTBOPOB 33aHHOM
KOHIICHTPAIIUU

4. Tema 7.PacTBOpPBI IIEKTPOIUTOB

5. PacTBOpBI 2JIEKTPOIUTOB

11

11

6. Ne 4. DyieKTpoaUTHYECKAs TUCCOLUALINS U TUAPOIU3
COJIEH.

7. Tema 8. OKHCITUTENBHO - BOCCTAHOBUTEIbHBIE PEAKLINN

8. OKHCIIUTEIBHO - BOCCTAHOBUTEIIbHBIC PEAKLIUU

12

12

9. Ne 5. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEaKIIUU

10. Tema 9. DIE€KTPOXUMUYECKHUE TTPOLIECCHI

11. DnexTpoxuMuUecKre Npouecchl

12. No 6 OCHOBBI PJIEKTPOXUMHUH

13.

Bcero

18

18

36

36

54

54




10.

11.

12.

13.

14.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

['muuka H. JI., PaburoBuu B. A., PyOouna X. M. 3anauu u ynpaxHEHUS 110
obmeit xumuu: yueb. mocodue st By3oB(MockBa: Muterpan-Ilpecc).
['muuka H.JL., [Toriko B. A., babkos A. B. O0mias xumusi: yaeOHUK IS
OakanaBpoB(Mocksa: FOpaiit).

ApnamaukoBa E. ., Mazo I'. H., Tamm M. E., Tpetbskos FO. JI. CoopauK
3a7a4 0 HEOPraHMYECKOW XUMUU: yueOHOe ImocoOue AJisi CTYIEHTOB BY30B,
00yu. o crrert. "Xumus'"(MockBa: Akagemus).

Koposun H. B. O6mas xumust: yueouuk(M.: 3garenbckuil HeHTp
"Axanemus").

Boctpukosa. H.M., /Iy6osa. 11.B., Koponesa. I A. Xumus: yae6-meTo.
MaTepUalbl K U3YYECHHUIO TUCHUIUIMHBL 114 ... 22.03.02 - Metamutyprus
(Kpacnosipck: COY).

BopooseB A. @., Ky3nenoB H. T., [fuBagze A. 1O., Cumanona C. A., Bacunes
B. A., BopooseB A. @. O6mas u Heopranuueckas xumusi: T. 1.
TeopeTnveckue OCHOBBI XUMUU: B 2 TOMAX : YUYCOHHK JJIT XUMHUKO-
TEXHOJIOTHYECKUX BY30B : JOMYIIEeHO MUHHUCTEPCTBOM 00pa30BaHUs U HAYKU
P®(MockBa: AkaieMKHHUTA).

Kysnenos H. T., lusanze A. 10., Cumanosa C. A., Bacunies B. A.,
bammvakos B. U., CaBuakuna E. B., Bopooses A. @. Obmas u
Heoprannueckas Xxumusi: T. 2. XUMUUeCKre CBOWCTBA HEOPTaHUUECKUX
BEILIECTB: YUYEOHUK JIJIsl BY30B 10 HAPABJICHUSAM MOJTOTOBKH U
CHEUATBHOCTSIM XUMHUKO-TEXHOJIOTHYECKOr0 MPOdUIIs : AOMYyIIEHO
MunuctepctBoM o6pazoBanus PO(MockBa: AkaieMKHHTA).

Kopxxykos H. I'., lensin B. M. O61mas 1 Heopranuyeckasi XuMusi: yaeOHoe
nmocobue 171 By30B, 00yUaronuxcs mo HarpasieHusMm 651300 "Metamnyprust
(numioMupoBanHbie cienranuctel)" u 550500 "Mertamnyprus
(6akanaspsl)"(Mocka: MUCuC).

TpetbsikoB 0. /1. Heoprannueckas xumus: T. 3. Xumus nepexoaHbix
MPOIECCOB: B 3 TOMaxX : Y4eOHUK I CTYJICHTOB By30B I10 HAIPABICHUIO U
cnenuanbHocTH "Xumus'"(MockBa: Akagemusi).

[ensman M. U., FOctparos B. I1. Xumus: yueouuk(Cankr-IleTepOypr:
Jlans).

[opoynoB A.U., ['ypos A.A., @ununmos I'.I'., [[lanoan B.H. Teopernueckue
OCHOBBI 001IeH XUMUU: YUeOHUK 151 CTyIeHTOB BY30B(M.: U3n-Bo MITY
uM. H. O. baymana).

Tpetbsixos 0. JI. Heoprannueckast xumusi: T. 1. DU3NKO-XUMHUECKHE
OCHOBBI HEOPTaHHMUECKOW XUMHUH: YYEOHHK /JIs1 CTY/I. By30B 10 HAlp. U CIIEL.
"Xumus" : B 3-x Tomax(MockBa: AkageMusi).

Tpetbsikos 0. [I. Heopraunueckas xumusi: T. 2. XuMusi HENepeXxoIHbIX
AJIEMEHTOB: YUe€OHHUK /IS CTY. BY30B 110 Harp. u crerl. "Xumus'"(Mocksa:
Axanemus).

I'munka H. JI., PabunoBuu B. A., Pyouna X. M. 3anauu u ynpaxHeHHUs 110
oOrmiei xumMuu: yued. mocobue i HeXUM. crienuanbHocTel By30B(M.:
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Wuterpan-Ilpecc).

15. Tensdman M.U., Koaneuu O.B., IOctparos B.I1. Komtongnas xumusi:
yueOHuk(CII6.: Jlanp).

16.  Boctpukosa H. M., Koponesal' A., Iybosa 1. B., CanbkoBa E. A.,
Kopsrtiesa JI. H., Kopones I'. T., Jlaop U. B., CypcsikoBa B. B. Xumus.
COopHUK 33724 U TECTOBBIX 3aJjaHHii: yueO. mocoOue Jjisl By30B I10 Halpas.
noar. "Merautyprus" (Kpacuosipck: COYV).

17.  BoctpukoBa H. M. Xumus: narnsanoe nocooue(Kpacunosipck: COY).

18.  IpaueBa E. B., 3sixoBa U. 1., Knayc O. K., I[Ipokymkuna M. I1., ®omenko JI.
B., ®omenko O. FO. Xumus: nal. npaktukyM [ass ctynenToB Harp.19600.62,
130102.62, 151000.62](Kpacuosipck: COYVY).

19.  Boctpuxora H. M., Mapuenko H. B., bespykosa H. I1. Xumus: coopauk
MPaKTUKO-OPUEHTUPOBAHHBIX 33]]a4 U TECTOBBIX 3aJJaHUl 1JIs CTYAEHTOB
BY30B, 00yUaronuxcs no Harpasienuto 220302
"Metamunyprus" (KpacHosipck: COYVY).

20.  BoctpukoBa H. M., KoponeBaI. A. Xumus: yae6Hoe nmocobue(KpacHosipck:
CoYy).

4.2 JInueH3uOHHOEe W CBOOOIHO pacnpocTpaHseMoe MPOrpaMMHoe
o0ecreyeHne, B TOM YHCJIe 0TeYeCTBEHHOr0 MPOU3BOACTBA (IPOrpaMMHOe
obecreyeHne, HAa KOTOpPOe YHUBEPCHTET MMeeT JMIEH3HI0, a TaK:Ke CBOOOHO
DacnDOCTNaHsieMoe MDOrNAMMHOe ofecreyeHue):

1.  Boctpukosa H.M., /Iy6osa 1.B., [TouekytoBa M.I'"., Kpaciok O.M.
DneKTpOHHBIN yueOHUK «Xumus»// CBUIETETHCTBO 00 OTpacieBoi
peructparuu u pazpadbotku Ne 9515 ot 25.11.2007, ODAII, 250Mb.

2. Bocrtpukosa H.M., Bacunbkosa E.A., Kapranonsuesa O.B. Bupryanbnas
naboparopHas padoTa « DJIIEMEHTHI AIEKTPOXUMHUN»// CBUACTEIHCTBO 00
OTpacyieBOM peructpaiuu u pazpadotku Ne 9823 ot 28.01.2008. ODAII,

3. Bocrtpukosa H.M., Bacuna I 1. IIporpamma-Tpenaxep «l'arpBaHMUECKHIA
aneMeHT»// CBUIETENBCTBO 00 OTPACIEBON PETUCTPAUU U pa3padoTku No
7972 ot 27.03.2007. ODAII. 16Mb.

4.  BoctpukoBa H.M., Bacuna I'.1. O6yyarormias mporpamma «JIeKTpoIu3»//
CBuAETENHCTBO 00 OTPACIEBOM perucTpanuu u pazpadotku Ne 7974 ot
27.03.2007. ODAIIL 30Mb.

5. Boctpuxosa H.M., Bacuna I"'1.O6yuartomias nporpamma «Kopposust
MeTajuioB»// CBUAETENLCTBO 00 OTpaciaeBOM perucTpauuu 1 pazpadorku No
7971 ot 27.03.2007. ODAIIL, 55Mb

6.  Bocrtpukosa H.M., Bacuna I"M.ITporpamma -tpenaxep «Kiaccsl
HEOPraHMYECKUX CoeANHEHUI»// CBUAECTENHCTBO 00 OTpacIeBoi
peructparuu u pazpadbotku Ne 7973 ot 27.03. 2007. ODAII, 31,6Mb.



7. Xumus [DIeKTpOHHBIN pecypc] : yueOHO-METOAMYECKUN KOMIUICKC [ 1715
ctyaenToB 1o Hamp. 150400.62 «Metamryprusi», npoduneit 150400.62.00.02
«Metamunyprust uBeTHbIX MeTauioB», 150400.62.00.04 «JIntelinoe
MPOU3BOACTBO YEPHBIX U IIBETHBIX MeTALII0BY», 150400.62.00.05
«MertannoBeneHue U TepMuueckas 00paboTka METANIIIOB U CILIABOBY,
150400.62.00.06 «O6paboTka MeTauioB aaBieHuem», 150400.62.00.08
«ITopormikoBas METALTyprusi, KOMO3UIIMOHHBIC MAaTEPUATIBI, IIOKPHITUS | /
Cub. penep. yH-T, IH-T 1BET. META/UIOB U MarepuaioBeieHus ; coct.: H. M.
Bocrpuxkoga, I'. A. Koponesa, 1. B. [ly6osa. - 2013.

8. O0K Xumus 1151 MeTaTyproB [ DJIEKTPOHHBIN pecypc]. Aapec qoctyna:
https://e.sfu-kras.ru/course/view.php?id=1538.

4.3 UnTepHeT-pecypchl, BKIKWYaAsA NMPodecCHOHATIbHbIE 0a3bl TaHHbBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

1.  CmpaBOoYHUKHM IO XMMHHU U TeXHOJOTHU.Pexxnm gocryrma -
http://fptl.ru/biblioteka/spravo4niki.html
2. Hundopmannonssiii caiit mo xumun. Conepxxutcs 250 ¢pparmeHTOB

uHpopMaruu o xumun. Pexxum pocryna - http:/home.ptd.net/~swenger/;

3. Tumsl cBs3el Mex Iy aroMaMH B MoJieKyJax. J[aeTcst mpeacTaBieHue o
KBaHTOBOM MexaHuke. PexxuMm nocryna -
http://www.chemistry.memaster.ca/faculty/bader/aim

4.  IlpencrasieHbl 0a3bl JAHHBIX, COAEP/KAHKE JIEKIIHIA, JTAOOPATOPHBIX 3aHITHH,
JUCKYCCHU TI0 TIpo0JieMaM XMMHUHU, HOBOCTH HayKu. PacckasbiBaeTcs o
HAyYHBIX METOJaX B XMMHH U UCIIOJIb30BAaHUH XHMHH B TIOBCETHCBHON
KuU3HH. Pexxum moctymna -
http://antoine.fsu.umd.edu/chem/senese/101/links.html

S @oHa OLEHOYHBIX CPeICTB

OrneHOYHBIE CPEICTBA HAXOIATCS B MPHIIOKEHUH K pabodnM MporpaMMam
JTUCIUTIINH.

6 MarepuajJbHO-TeXHMYeCKas 0a3a, HeoOXoauMMasi 1JIfl OCYILIEeCTBJICHHUS
00pa3oBaTeJIbHOI0 Mpowuecca no AMCHUIINHE (MOAYJII0)

B maHHO# JUCHHUIUIMHE UCTIONB3YIOTCS CIICIYIONIHE TEXHUUECKUE CPEICTBA
OOy4YeHHUS:
KoMIUTIEKThI yCTaHOBOK JIJIs JTADOPATOPHBIX PaOOT MO 3JICKTPOXUMHUH.

Komriek sl 1a00paTopHOii MOCYIbI, KOMILIEKTHI MEPHOUM MOCYAbI, HAOOPHI
XUMUYECKUX PEaKTHUBOB.

DnekTpoHHbIE Bechl, pH-MeTpHI.

Hpe3eHTalII/IOHHBIe KOMIUICKCHI B JICKHMOHHBIX dy TUTOPUAX.



]_—[I/ICI_[I/IHJ'II/IHEL YaCTUYIHO aJallITUpOBaHa AJIs1 MHBAJIMAOB U JIMI C OTPpaHUYCHHBIMU
BO3MOXHOCTAMU 310POBbLA,IIO3TOMY OCBOCHHUC NUCHHUIIJIMHBI MHBAIUIaMU U
JIMIaMu C OTpaHUYCHHBIMH BO3MOXXHOCTAMMU 300POBbA, B 3dBUCUMOCTH OT
HOSOJ'IOFI/If/'I, OCYHICCTBIIACTCA C UCITOJIB30BAHUEM CPCACTB 06y‘1€HI/I${ O6HI€FO 141
CIICOHUAIbBHOT'O HA3HAYCHM .
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