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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)
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OOJDKHOCTb, MHMUUManbI, cpamvm na



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  PI'OC 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

OIIK-1: roTOBHOCTBI0 HCI0JIL30BATh (PYyHAaMEHTAJIbHbIC 00IICHHKEHEPHbIE 3HAHUS

OIIK-1: TOTOBHOCTBIO 3HaTh OCHOBHBIC TTOHATHSA U 3aKOHBI XHMHHU
HCIIOJIb30BaTh 3HaTh CTEXUOMETPUUECKHUE 3aKOHBI XUMUHU
dbyHIaMeHTaTbHbIE 3Harh AITOPUTMBI PACUE€TOB MO XUMHUYECKUM
001IIeNHKEHEPHBIC 3HAHUS YpaBHEHUSIM

VYMeTb pearb TUIIOBbIE XUMUUYECKHUE 3a/1auu

YMeTh MPUMEHSITh OCHOBHBIC TIOHATHS U 3aKOHBI XUMUHU
B MHTEPIIPETALNN XUMUYECKOTO SKCIIEPUMEHTA B PaAMKax
71a00paTOpHBIX PadoT

YMeTh KOJIMYECTBEHHO OIUCHIBATh PE3YJIbTaThI
XMMHUYECKOT0 KCIIEPUMEHTA B paMKax J1ad0paTopHbIX
pabot

Brnanets HaBbIKaMU HHTEPIIPETAIINN XUMHUYECKOTO
HKCHEPUMEHTA B paMKax J1abopaTopHOi paboThI
Bnanets HaBbIKamMu pabOThI ¢ yueOHOM JIUTEpaTypoi
IIPU HOJTOTOBKE K JIAOOpaTOpHBIM paboTaM U peIIeHuu
3ama4

Brnanets HaBbIkaMu 00pabOTKU pPe3ysIbTaToOB
71a00paroOpHOTr0 XMMUYECKOI0 IKCIIEPUMEHTA C
HCIOJIb30BaHUEM COBPEMEHHBIX 00pa30BaTEe/IbHBIX U
MH(POPMAITMOHHBIX TEXHOJIOTHHA

IIK-1: cioco0HOCTHIO K AaHAJIHU3Y U CHHTE3Y




[TK-1: ctocoOHOCTBIO K aHATTU3Y

3HaTh NPU3HAKN CPaBHEHMS, 0000IIEeHUS,

U CUHTE3Y

Kkiaccudukanuy , MozieNiel, Ha MaTepuane XUMUU

3HaTh NpaBuiIa HOCTPOCHUS apTyMEHTHPOBAHHOTO
OTBETa Ha MaTepuae Kypca

3HaTh NpaBuiia OLIEHUBAHUS NPABUIBHOCTH
BBITIOJTHEHHOT'O 33JIaHUS 110 XUMUU

YMeThb BBIIENATH TJIaBHYIO MBICIb B XMMUYECKOM TEKCTE,
yCTaHABJIUBATh IPUUUHHO-CJIEICTBEHHYIO CBS3b,
BBIICTISITH TIPOOIEMY

YMeTb 0OBSICHUTH PE3yJIbTAaThl ONBITA B JIAOOPATOPHOU
pabote, mo100paTh METOIUKY POBEICHUS
JKCIIEPUMEHTA

YMeTb Aenars BBIBOJ 1O J1aboparopHoii paboTe, pemiarhb
MIPAKTUKO-OPUEHTUPOBAHHBIE 3aa4u

Brnanets HaBbIKaMU BBISIBICHUS POOIEMbl, IPUIHMHHO-
CIIEZICTBEHHBIX CBSI3€H MPH BHITIOJTHEHUH J1A0OPATOPHOTO
OTIbITa

Brnanetrs HaBbiKamMu popMynrpoBaTh 000CHOBAHHbBIE
BBIBOJIbI B COOTBETCTBUU C PE3YJIHTaTOM XUMHUYECKOTO
IKCTIEPUMEHTA B J1a00OpaTopHOil padboTe

Brnanets HaBbIKaMU OLIEHKH PE3yJIbTaTa B BHIIOJTHEHUHN
XHUMHAYECKOTO IKCIIEPUMEHTA B TA0OPATOPHOM OIIBITE C
YCTAQHOBJIEHHBIMU KPUTEPUSMHU

ITK-2: cioco0HOCTHIO BBIOMPATH METOABI HCCJIe0BAHNS, IINIAHUPOBATH M NIPOBOJNTH
Heo0X0UMbIe IKCIIePUMEHTbI, HHTEPIPEeTHPOBATH Pe3yJIbTAaThl U /1eJIaTh BbIBOAbI




ITK-2: cnocoGHOCThIO BBIOMPATh
METO/IbI MCCIIEJOBAHUS,
IUTAaHUPOBATh U MPOBOIUTH
HE00XO0MMbIE IKCIIEPUMEHTHI,
UHTEPIIPETUPOBATH PE3yIbTATHI
¥ JIeNaTh BBIBOJBI

3HaTh NpaBHiIa TEXHUKU 0€30MacHOCTH IpU paboTe B
XUMHUYECKOH JIab0paTOpUH ¢ XUMHUUYECKUMHU BELIECTBAMU
3HaTh METOAMKY BBIIIOJHEHUS MPOCTENIIIErO
XMMHUYECKOI0 SKCIIEPUMEHTA

3HaTh npaBuiia 00padoTKH 1 0OPMIICHHS PE3yIbTaTOB
nabopaTopHOi paboOThI

YMeTh NpOBOIUTH XUMUYECKUHN IKCIIEPUMEHT 110
MpearaéMbIM METOIMKaM; paboTaTh C XUMHUYECKUMU
peakTuBamMu, 000pyI0BaHUEM

YMeTb 0Ib30BaThCsl NEPUOJNYECKON CUCTEMOMN
AJIEMEHTOB; pelIaTh KaueCTBEHHBIC U PaCUeTHBIC 3a1a4H,
00pabarbIBaTh pe3yIbTaThl JIA0OpaTopHON pabOTHI 1Mo
ATOPUTMY

YMeTb IporHO3UPOBaTh, 00padaThIBATh PE3YIIHTATHI
XUMHUYECKOT0 SKCIIEPUMEHTA, JeIaTh BBIBOIBI

Brnanets HaBbIKaMU peau3alii HOPM H MTPABHIT
TEXHHUKH 0€30MaCHOCTH MPH padoTe B XUMHUYECKOMN
naboparopuu; 6a30BBIMH HaBBIKAMU TIPOBEICHUS
XUMHYECKOT0 SKCIIEPUMEHTA, MaTeMaTu4ecKoi
00paboTKH U OPOPMIICHHS €T0 Pe3yIbTaTOB

Bianets HaBBIKaMU PabOTHI C YUeOHOM TUTEpaTypon
MIPU TIOJTOTOBKE K JIaOOpaTOpHBIM paboTaM U peIIeHun
3amaq

Brnanets HaBbIKaMu 00pabOTKH PE3yIbTaTOB
J1a00paTOPHOTO0 XUMUYECKOTO IKCIIEPUMEHTA C

WCIIOJIb30BaHHEM COBPEMEHHBIX 00pa30BaTelbHBIX U
MH(OPMAIIMOHHBIX TEXHOJIOTUN

1.4 Oco0eHHOCTH peaM3alMu U CIUTLTHHBI

SI3BIK peanu3anuy IUCUUIUIMHBL Pycckuil.

JucuuruinHa (Moayis) peanusyercs ¢ npuMenenneM D0 u JJOT

URL-anpec u Ha3BaHuEe 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/index.php?categoryid=118). .




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. I.CTpoeHue BemecTBa

1. Tema 1.CoBpemeHHas Teopust
CTPOEHHS aToMa

2. CoBpemMeHHast TEOpUS
CTPOEHHS aToMa

20

3. Ne 1. Kitaccel HeOpraHM4eCKuX COEIUHEHUN

4. Tema 2. [lepuonuueckas cucrema snieMenTos J[.1.
Menpeneesa

5. Ilepunonnueckas cucrema sneMenToB .M. Menneneesa

10

2. I1.OcHOBHBIE 32aKOHOMEPHOCTH XMMHYECKHX MPOLECCOB

1. OCHOBBI XUMHUYECKON TEPMOANHAMUKH, TEPMOXUMUHU

20

2. Tema 4. OCHOBBI XMUMUYECKOW TEPMOIMHAMUKH,
TEPMOXUMHUH

3. Ne 2. CKkopoCTh XUMHUYECKUX PEAKLIUN U XUMUYECKOE
paBHOBECHE




4. Tema 5. OCHOBEI XUMHUYECKONH KUHETUKUA. XUMHUECKOE
paBHOBECHE

5. OCHOBBI XUMHYECKOII KHHETUKN. XUMHUYECKOE
paBHOBECHE

3. III.XumMuvecknenpouecchl B BOAHbIX PacTBOPax

1. Tema 6.PacTBOpbI. O011as1 XapaKTEPUCTHUKA

2. PactBopbl. O011ast XapakTeprucTHKa

20

3. Tema 7.PacTBOpBI 3JIEKTPOIUTOB

4. PacTBOpPBI AJIEKTPOJIUTOB

19

5. Ne 4. DniekTpoauTHUeCKast IUCCOLUALINS U TUAPOIU3
COJIEH.

6. Tema 8. OKHCITUTENBHO - BOCCTAHOBUTEIbHBIE PEAKLINN

7. OKUCIIUTENBHO - BOCCTAHOBUTEIIbHBIE PEAKLIUU

20

8. No 5. OKUCIUTENLHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU

9.

Bcero

10

10

115




10.

1.

12.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

Kopxxykos H. I'., lensn B. . O01as 1 Heopranuyeckasi XuMus: yueOHoe
nmocobue 11 By30B, 00yUaronuxcs mo HarpasieHusMm 651300 "Metamnyprus
(mumroMupoBaHHbIe crienuanucThl)" 1 550500 "MeTamnyprus
(6akanaspsl)"(Mocka: MUCuC).

I'muuaka H.JI., TTonikoB B. A., babkoB A. B. O6mmas xumMust: yueOHUK s
OakanaBpoB(Mocksa: FOpaiir).

Koposun H. B. O6mas xumus: yueoruk(M.: U3pareabckuii eHTp
"Axanemus").

Bopo6ses A. @., KysnenoB H. T., Iluagze A. 0., Cumanona C. A., Bacunes
B. A., Bopo6seB A. @. O6mias u Heopranuueckas xumusi: T. 1.
Teopernueckne OCHOBBI XUMUHU: B 2 TOMaX : YUYEOHUK ISl XUMHUKO-
TEXHOJIOTHYECKUX BY30B : JOMyIIeHO MUHHUCTEPCTBOM 00pa30BaHUs U HAYKU
P®(MockBa: AKaleMKHHUTA).

KopxxykoB H. I'., Kypatomos I'. M. Heopranuueckas xumusi: yueOHoe
nocobue 17151 By30B 10 HanpaieHusM 651300 "Mertauryprus
(zumnomupoBanHble cienranuctsl)", 1 550500 "Mertamnyprus
(6akanaspsl)"(Mocka: MUCuC).

I'muuaka H. J1., TlonkoB B. A., babkoB A. B. O0mias xumMus: yaeOHUK JIJIs
0akanaBpoB(Mocksa: FOpaiir).

['munka H. JI., PabunoBuu B. A., Pyouna X. M. 3anauu u ynpaxHeHUs 0
o0mieit xumun: yuaed. mocodue I HeXUM. CreruanTbHoCcTel By30B(M.:
Nuterpan-Ilpecc).

Bocrpukosa H. M., KoponesaI'. A., lyoosa U. B., CanbkoBa E. A.,
Kopsrtuesa JI. H., Kopones I'. T., JIlaop U. B., Cypcsakosa B. B. Xumus.
COopHUK 337124 ¥ TECTOBBIX 33/1aHUI: yueb. mocoOue AJig By30B IO Hampas.
noar. "Meramnyprusa" (Kpacnosipck: COY).

Boctpukosa H. M. Xumus: narnsaaoe nocooue(Kpacnospck: COY).

I'paueBa E. B., 3pikoBa U. /1., Knayc O. K., IIpokymikuna M. I1., ®omenxko JI.
B., ®omenxko O. I0. Xumust: 1ab. mpakTukyMm [1Jis cTyaeHToB Harp.19600.62,
130102.62, 151000.62](KpacHosipck: CDY).

Boctpukosa H. M., Mapuenko H. B., be3pykosa H. I1. Xumus: coopuuk
NPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4 U TECTOBBIX 33JaHUM ISl CTYI€HTOB
BY30B, O0yuaromuxcs no Hanpasiaeruto 220302

"Metamunyprus" (Kpacunosipck: COY).

Boctpuxosa H. M., KoponesaI'. A., Jly6osa 1. B. Xumus: yue6Ho-
METOJIMYECKUIN KOMIUIEKC [JJ1s1 CTyJieHTOoB no Hamp. 150400.62
«Meramtyprus», npoduineit 150400.62.00.02 «MeTammyprust [BETHBIX
MmetauioBy, 150400.62.00.04 «JIuTeliHoe MPOU3BOACTBO YEPHBIX U IIBETHBIX
MetawioBy», 150400.62.00.05 «MetamioBeneHre U TepMUyecKas 00padoTka
METaJUIOB U cIu1aBoBy, 150400.62.00.06 «O6paboTka MeTaLIoB

nasneHuem», 150400.62.00.08 «IlopoiikoBas MeTauTyprusi, KOMO3HIIMOHHBIE
Mmarepuaisl, OKpbITUs» |(KpacHosipck: COY).
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13.

Boctpukosa. H.M., Jly6osa. U.B., Koponesa. I'.A. Xumus: yue6-meTo.
MaTrepuaibl K U3y4eHUIO TUCUUTUIAHGL 11 ... 22.03.02 - Metamutyprus
(Kpacnosipck: CDY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpocTpaHsieMoe MPOrpaMMHOe

obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IPOrpaMMHoOe
obecrneyeHune, HA KOTOPOe YHUBEPCUTET UMeeT JIMLIEH3HUI0, a TAK:Ke CBOOOIHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

1.

Boctpukosa H.M., [ly6osa U.B., [TouekyroBa M.I"., Kpactokx O.M.
OnexTpoHHBIN yueOHuK «Xumus»// CBUAETETHCTBO 00 OTPacieBOi
peructpauuu 1 pazpadotku Ne 9515 ot 25.11.2007, ODAIIL, 250Mb.

Boctpukosa H.M., Bacuna I'.1. IIporpamma-tpenaxep «I atbBaHUUECKUI
aneMeHT»// CBUIIETENBCTBO 00 OTPACIeBON PErHCTpAK U Pa3paboTKu No
7972 ot 27.03.2007. ODAIIL. 16Mb.

Boctpukosa H.M., Bacuna I'.1.ITporpamma -tpeHaxep «Knaccol
HEOPTaHUYECKUX COeANMHECHHI»// CBUACTENHLCTBO 00 OTpaCIEBOMA
peructpauuu 1 pazpadotku Ne 7973 ot 27.03. 2007. ODAIIL 31,6Mb.

Xumus [ DNeKTpoHHBIN pecypc] : yaeOHO-METOANUECKUI KOMIUIEKC [ s
cryaentoB no Hanp. 150400.62 «Metamnyprus», npodpuieit 150400.62.00.02
«Metamutyprust uBeTHbIX MeTauioB», 150400.62.00.04 «JIutelinoe
MIPOU3BOJACTBO YEPHBIX U IIBETHBIX MeTALII0BY», 150400.62.00.05
«MertannoBeneHue U TepMuyueckas 00padboTka METAIIIIOB U CILIABOBY,
150400.62.00.06 «O6padboTka MetaioB Aasienuem», 150400.62.00.08
«ITopoikoBasi METaLTyprusi, KOMO3HIIMOHHBIE MATEPUAbI, TOKPHITHS» | /
Cub. penep. yH-T, IH-T 1IBET. METAJUIOB U MarepuaioBeieHus ; coct.: H. M.
Boctpukoga, I'. A. Koponesa, 1. B. Jly6oga. - 2013.

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

4.3 UnTepHeT-pecypchl, BKIKYasA NMpodeccHoHATIbHbIE 0a3bl TaHHBIX
U UHGOPMaNIMOHHBbIE CIIPABOYHbIE CUCTEMBI:

CripaBOYHHUKHY IO XUMHUHU U TEXHOJIOTUU.Pexxum nocTyma -
http://fptl.ru/biblioteka/spravo4niki.html

WNudopmannonnsiii caiit mo xumun. Conepxxutcs 250 ¢pparmeHTOB
uHpopMmaruu o xumun. Pexxum nocryna - http:/home.ptd.net/~swenger/;

Tunsl cBsi3eit MEXly aToMaMu B MoJieKyJax. Jlaetcs npeacrasieHue o
KBaHTOBOM MexaHuke. PexxuMm nocryna -
http://www.chemistry.memaster.ca/faculty/bader/aim

[TpencrasieHbl 0a3bl JAHHBIX, COAEP/KAHKE JIEKIIHIA, JTADOPATOPHBIX 3aHITHH,
JUCKYCCHU TI0 TIpo0JieMaM XMMHUHU, HOBOCTH HayKu. PacckasbiBaeTcs o
HAyYHBIX METOJaX B XMMHH U UCIIOJIb30BAaHUH XUMHH B TIOBCETHCBHON
KHU3HH. Pexxum goctymna -
http://antoine.fsu.umd.edu/chem/senese/101/links.html

10



S ®oH OLEHOYHBIX CPEICTB

OI_ICHO‘IHI:Ie CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

B naHHOM THCUUILIMHE UCIIONB3YIOTCS CIEAYIOIIME TEXHUYECKUE CPEACTBA
o0y4eHUs:

KoMmmiekTsl YCTaHOBOK IJIA Jla60paTOpHI>IX pa60T I10 JICKTPOXHNMHUHU.

KoMiiekTel 1a00paTropHOi OCY1bl, KOMILIEKTHI MEPHOM MOCYAbl, HAOOPHI
XUMHYECKUX PEAKTUBOB.

DneKTpoHHbIE Bechbl, pH-MeTphI.

HpGSGHTaHI/IOHHBIC KOMILJICKCEI B JICKOIWMOHHBIX day TUTOPUAX.

JlucuumuiMHa 4aCTUYHO afanTUPOBaHAa JJIs UHBAIMJIOB U JIUL C OTPaHUYE€HHBIMU
BO3MO’KHOCTSIMU 37J0POBbS,ITI03TOMY OCBOCHHE JUCLMITIIMHBI MHBATHIAMU U
JULAMHU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI, B 3aBUCUMOCTH OT
HO30JIOTH, OCYIIIECTBIISIETCS C UCIIOIb30BAaHUEM CPEACTB 00yueHHs OOIIEro U
CHEIUATbHOTO Ha3HAYEHUSI.
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