rOCYJIAPCTBEHHOE OBPA3OBATEJIBHOE YYPEXK/IEHHUE 1.44
BBICIIEI'O NPOPECCHOHAJBHOTI'O OBPA3OBAHMSI
«TOHEIIKANA HAITUOHAJIbHBIM TEXHUYECKHUHA YHUBEPCHUTET»

B Aebuecod

o} H&Y‘-IHO—HGILT&';KOI‘;I pabote

2017 roga

PABOYAS TPOTPAMMA JUCIUILINHBbI
XUMU

(HaNMEHOBANHE JMCLUILTEHBI COTNACHO Y4eOHOMY ILI1aHY)

* HanpaBiieHHe IOAIOTOBKH: 22.03.02 "MeTamutyprus"

(KOI[ ¥ HANMCHOBAHNC HAMPABJICHHAA / CIICL[PIaJ'IBHOCTH)

IIpoduns: MeTannyprust 4yyryaa, MeTaaayprus cTaid,
DneKTpoMeTAILTYprus, MeTamnypris IBETHBIX
MeTawioB, O6paboTka METAIIOB NaBICHUEM,
[IpoMBINLIEHHAS TEIIOTEXHUKA
(HanMeHoBaRue NpodIs / MArHCTEPCKOH MPOrpaMMel / CTICLANTH3ALIH)
[Iporpamma: OakaiaBpuar
(Gakanaspuar, MArHCTPATYPA, COSLIMANNTET)
®opma o0y4deHHS: OYHAs, 3a04YHas
(ouHad, 3a04Hast, 04HO-320UHaA)
dopma oOydeHus: Oynas 3aouHas
Cemectp(bl) 1 1
O6111as1 TPYI0EMKOCTB B 3.€./9acax 5,5/ 198 5,5/198
AynuropHble 3aHATUSA (9ac.), B TOM 102 10
YHCIIe

Jlexiuu (gac.) 34 4

IMpakTryeckue (CEMUHAPCKHE) 34 4

3aHaTH (Jac.)

JlaGopaTopuble paboTHI (Jac.) 34 2
CamocTosTensHas pabora (Jac.), B TOM 60 179
qHCIIe

Kypcosoii mpoexT(paboTa) - -

(cemectp/gac.)

MHauBUAYyanbHOE 3a1aHue (Koi./9ac.) - 1/9
®opma MPOMeXKyTOUHOM aTTeCTalMu 1xaK3aM., I xaK3aMm.,
(ox3amer(3a4€T), Jac.) 1x364ac. 1x94ac.

HMoxenxk, 2017 r.
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Pa6ouas mporpaMMa JUCIMILTAHEL « XHMHAS» COCTABIE€HA B COOTBETCTBHH ¢ y4€OHBIM IUIAHOM 10
HanpasJIeHuIo moaroTosku 22.03.02 "Meramryprusa” s OaxamaBpuara npodmredt «Merauryprus
uyryna, Merautyprust cranyi, MeTauTyprusi IBeTHBIX MeTawioB, O6paGoTka METaIIOB JaBICHHEM,

IpoMsiieHHas TewtoTexHukay i 2017 roga mpuéma.

CocTaBHTEND: JOIEHT, K.X.H. Py6aesa JL.H., nonenTt kadenpn! odmeii xumumn.

Pa6ouas mporpaMMa paccMOTpeHa H MPHHATA Ha 3aceaHuy Kadenprl o0mei xumumn.,

[Tpotokon ot « 12 » Mast 2017romaNe 9
3aBenyromuii kadheapoid, 1.X.H., mpod. ﬂc\ /ﬁ__ggceﬂcxmi B.B.
(no,unncs) @®.1.0.)

PaGogas mporpaMMa corjiacoBaHa ¢ BLITYCKAIOIMMMHA Kadeapamu:
-kadeapa pyJOTCPMHAIECKHIX MPOLIECCOB X MAIOOTXOHBIX TEXHOIOTHI

[Tpotokom oT « 0€ »  L4OK A 2017 romaNe 77
/" Bapepyromuii kadempoi, 1.1.H., JOII. ey — Kauypa B.B.
(mouce) g (®.1.0.)
-kadeipa TEXHHIECKOH TeTopU3uKa
ITpoTokonm OT « (£ » € X 2017 romaNe
3aseayromuii kadenpoit. A.1.H., 1pod. il bBuproxos A.b.
(mommuch)’ (®.1.0.)
- kadenpa 00pabOTKH METALIOB AaBJICHHEM
IpoTokonm ot « Q6 »  ICHL 2017 roma No
3apeyomuii Kadexpoi, a.T.H., mpod. s . Pynenko E.A.
(moamwuce) (®.1.0.)
- Kadepa METAJUTYPTrUH CTAH U CILUIABOB
Ipotokom ot « OF » _ tti@itel 2017 romaNe 76
3asemyromumii kadenpoi, 1.T.H., mpod. ’)/)) Tposuckmit A.A.
(ToiRKCE) — = (®.1.0.)
- kahenpa [BETHOM METAJUIyPrUi U KOHCTPYKITHOHHEIX MaTepHAIIOB;
TlpoTokon o1 « 76 »  Lifotéee 2017 x¢ Y/
/ 3apenyrommii kapeapoi, X.1.H., ZOL. __ /7 g ;f i INaceuynuxk C.IO.
(mommHCh) 7 (®.1.0.)

PaGouas mnporpamMmma opoOpena ydeOHo-MeTomm4eckoii kommecmein JlonHTY 1o

HanpasJieHHIo moarotoBku 22.03.02 "Metamryprus'.
[Ipotokon ot « AL »  /Msl#l 2017 roma Ne #

[Ipencenarens ' 7{ Pynenko E.A.a.1.H., ipod.

(no,[m/mf, ) (®.1.0.)
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PaGouas mporpamma mpopiena mis 20_17 rona mpuéMma Ha 3acefaHud Kadenpwl oOumei
XUMHH.

[IpoToxoi OT « » 20 roma Ne
3asenyrommii kadenpoi
(moamuce) (®.1.0.)
CornacoBano ¢ yuebno-meroquaeckoit komuccueii JJonHTY no mHanpaenenuio nogrorosku 22.03.02
"Mertamryprus"
[Ipencenarens
(moxmuce) (®.1.0.)

PaGouas mporpamMma mpopasiena mis 20 roga npuéMa Ha 3acemaHud Kadenpbl olmei
XUMUH.

TIpoTtokon oT « » 20 roma Ne
3apemyronmii kadenpoi
(moamuck) (®.1.0.)
CornacoBano ¢ yuebHo-Meroaudeckoii komuccneii JonHTY no manpapnenuio noarotosku 22.03.02
"Metamtyprus"
[Ipencenarens
(nojuuce) (@.1.0.)

PaGoyas nporpamma mpoasiena s 20 roma mpuéMa Ha 3acefaHuH Kadenpel obmeH
XHMHH.

[TpoTokon oT « » 20 ronxa Ne

3asenyromuii kadeapoi

(momHCH) (®.1.0.)
CornacosaHo ¢ yaeGHo-MeToqAuecKoit komuccneii JIonHTY no nanmpasnernto noarorosku 22.03.02
"Mertamryprus"
IIpencenarens
(noamucs) (®.1.0.)

Pa6Gouas mporpamma mpomsiena s 20 roga mpuéMa Ha 3aceqaHuH Kadeapsl obmei
XHMHH.

ITpoTokomn ot « » 20 ronma Ne
3aBenyromuii kadeapoi
(moamucs) (®.1.0.)
CornacoBaHo ¢ yueGHo-MeToanueckoii komuccueii JIonHTY mo HampasneHuo noarorosku 22.03.02
"Mertamtyprus”
IIpencenarens
(momucCH) (®.1.0.)

PaGouass mporpamma mpomiena i 20 roja mpuéma Ha 3acemaHum kadenpbl obmeii
XHMWUH.

[IpoTokon oT « » 20 roma Ne
3aBenyrommii kageapoi
(noamicn) (®.1.0.)
CornacoBaHo ¢ yaeono-meroqmieckoii komuceneii JlonHTY mo mampasnenuio moarotosku 22.03.02
"Metamtyprust"
IIpencenarens

(rorCk) (©.1.0.)



1. OBBEKT, IIEJIb 1 3AJJAYHA OCBOEHUS TNCIIATILINHDbI

I[I/ICI.II/II'IJII/IHa paccMaTpuBacT BOIPOCHL, CBA3AHHBIC CO CBOMCTBAMHU U CTPYKTYPOﬁ XUMHYCCKHX
BCIICCTB, C 0COOCHHOCTSIMH H 3aKOHOMCPHOCTSMH IIPOTEKaHHS XHUMHYCCKHX IIPOLCCCOB,

YCTAHOBJICHUEM MATEMATHYICCKUX 3aBHCHMOCTEH OCHOBHBIX XapaKTCPUCTHK XUMHUYECKUX ITPOIICCCOB.

Llensio aucHumiuHEl "XuMHus" SBISETCS H3YYCHHE OCHOBHBIX IOHATHH M 3aKOHOB oOmeH
XMMHH: CIIOCOGOB IOJTyYESHHS HEOPraHUYECKUX COCIUHEHHH; COBPEMEHHOM TEOPHH CTPOCHHS aToMa;
3HAYEHHS IIEPHOJMYECKOTO 3aKOHA; XMMHYECKOH CBA3H; XHMHYECKOH KHHETHKH H PaBHOBECHS;
CBOHCTB METAJIOB ¥ PACTBOPOB; KOHIEHTPAI[MH PACTBOPOB; OCHOB 3JIEKTPOXHMHH( B T.4. KOPPO3HUH,
3JIEKTpONIN3a); (OPMHPOBaHHME y CTYACHTOB COOTBETCTBYIOIIMX 3HAHWMH, YMEHH{ H HABBIKOB JUISL

HCIIOJIE30OBaHUSA B HpO(I)CCCHOHaJIbHOfI JCATCIIBHOCTH.

OCHOBHOE BHMMAHHE B IIPENOJABAHWM JUCLIUIMHEI YAEIACTCS CO3JaHMIO CHCTEMBI 3HAHWH H
TPEACTaBJICHYI, YTO B NAIBHEHIIIEM [TO3BOJIHT:

e 0606IIAaTh pe3yabTaThl TEOPETUIECKUX M IKCIIEPHMEHTANBLHBIX HCCIEI0BaHH;

¢ UCIIONL30BaTh  YPaBHEHHSA XHMHYECKAX peaKiMi Ui  ONHCAHMS  KOHKPETHOTO
TEXHOJIOTHYECKOTO MpOoIlecca;

® BHIIOJHATH TEPMOJAHAMUYECCKHE W XMMHYCCKHE pacdeTsl Ul IUIAHUPOBAHUS M IPOBEACHUS
(GHU3UKO-XIMUYIECKHX SKCIIEPHMEHTOB;

® HCIIOIBb30BaTh METOIbl XMMHYECKOH MACHTH(GUKAMK Ui OMpeleNieHHs (Pa3oBOro COCTaBa

HN3y4aCMBIX CUCTCM.

B pe?.};JIBTaTe OCBOEHHS AUCIUIUTHHBI CTYACHT JJOIDKEH
3HATH
® OCHOBHBIE 3aKOHBI H IOHATHS XUMHUHY;
e OCHOBHBIE TEOPHH TEXHOJOTHYECKHX MPOLECCOB (TEPMOMHAMUKA, XUMAIECKas KHHETHKA);
e CBOMCTBA 3JIEMEHTOB H UX COEJHHEHH COTJIaCHO ITOJIOXKEHHS B IIEPHOJIMYECKON CHCTEME;

® XHMMHYECKYIO TEOPHIO PacTBOPOB, METOAWKY pacyeTa KOHIEHTpallMii pacTBOPOB, ONpPENEIICHHUS

KOJUINTaTHBHBIX CBOICTB pacTBOPOB;

e MCTOABI IIPOMBIIIJICHHOIO IIPOU3BOJACTBA, XHMHYECKHC H (l)I/ISI/I‘ICCKI/Ie CBOMCTBa METAJJIOB U

CIIJIaBOB.
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® HMMCTh HpPCIACTABIICHHC 00 OCHOBHBIX IpHHIMIIAX KHCJIOTHO-OCHOBHBIX B3aUMOJICHCTBUI

XHAMHYCCKUX COETUHCHUI B pacTBOpax, CBOHCTBaxX pacTBOPOB, OKHCIINTCIJIBHO-

BOCCTAHOBHUTEJBHBIX IIPOIECCAX, KOPPO3HHA METAIJIOB A IPOIECCaX JJICKTPOIIH3a.

yMeTh
e I0JIB30BATHCH METOIAMH TCOPETHUECKOTO U 3KCIIEPUMEHTAIBHOIO HCCIICIOBAaHUS;
¢ OIHMCHIBATH KOHKPETHBIH TEXHOJIOTHYECKOH MPOIECC YPaBHEHMAMH XUMHYECKHX PEaKIHid;

e BBIIOJHATL TCPMOJUHAMHUYCCKHUC M XHUMHUYCCKHE PACUYCThHI, IITTAHHPOBATh U IPOBOJHUTH (I)I/ISI/IKO-

XMMHYECKHE IKCIIEPAMCHTHI;
e IPOBOAMTE 0000ImEeRHe H 00paboTKy IKCHCPHMEHTANBHBIX JaHHBIX;

® OnpCAciiaTh (ba3013},1i/‘1 COCTaB H3Y4YaCMBIX CHCTEM; MHCIIOJIB30BaTh MCETO/MbI XHMHYECKOH

HaeHTH()UKAIHY.

ITepeurciieHHBIE PE3yNbTaThl O0YUeHNUS IBILIOTCS OCHOBOM UL (POPMUPOBAHHA CHEXYIOMHX
KOMIICTEHIIHH

OomexyabTypabie komuerennuu (OK)

e Cnoco6HOCTH K camMmoopranu3anuu u camoo6pasosanuio (OK-5).

Oomenpodeccuonaabubie komnereHuu (OIIK)

e '0TOBHOCTB COYETATH TEOPHIO M IPAKTHKY JUIA peINeHuUs HHkeHepHbIX 3a1a4 (OIIK-4).

IIpodeccnonanbabie komnereHuny (11K)

o ['0TOBHOCTB HCIIOJB30BAaTh OCHOBHBIC IIOHATHS, 3AaKOHBI H MOJIEIIN TCPMOJAUHAMHUKH, XUMHYICCKOM

KHHETHKH, TepeHoca Teria 1 Macchl (11K-4).

e CnocoOHOCTh BHIOMPAaTh M IPUMEHSTH COOTBETCTBYIOIIUE METONBI MOJCTAPOBAHHS (PU3HMYECKHX,

XHMHYECKHX H TeXHOJMOrmdeckux nponeccos (11K-5).



2. MECTO IUCIIMIIJINHLBI B OCHOBHOW OBPA30OBATEJIBHOM
INPOT'PAMME

JIACHUIUIMHA OTHOCHUTCS K IHKIy MAaTeMaTHYecKOH H eCTECTBEHHO-HAyYHOH IOATOTOBKH
0a30Boif yacTH y4eOHOro IUIaHa.

VyueOHas gucnuummia "XuMHsa" MMeeT CBSI3H CO CIEAYIOIMYMMH JAUCIMIUIMHAMH €CTECTBEHHO-
HAy4HOTO H MaTeMaTHiecKoro muKia: "Maremarnka”, "@usuka”, "Oxonorus”, "®usndeckas XaMus",
"Xumus MeTtamio", "Kopposms u 3ammra MerawioB", "TexHmueckad TepMOAMHAMEKA" U
JIVMCHMIUIMHAMHM IHKJIAa [pOoQeCcCHOHANBHON MOATOTOBKM: "MeETpoNorus, CTaHgapTH3alms H
cepruduxamus", "Be30macHOCTb KU3HEAESATEIHOCTH", "MarepuanoBesieHue", "MeTamryprudeckue
TEXHOJIOTHH".

3HaHusd ¥ yMEHHA, IPUOOpETCHHBIE NPH OCBOCHHM JIaHHOW IHUCHHUIUIMHBI, pPCaTU3YIOTCS
CTYICHTOM IIPH MPOXOXICHUM Y4eOHOH M NPOM3BOJCTBEHHOH IPAKTHKH, MPH M3YICHHAH TaKHUX
JUCIMIUTAH KaK CTPYKTYpa M CBOWCTBA METAUIOB M HX CIUIABOB, NPOIECCOB IEpepabOoTKH pyn |
JPYTHX MATEPHAJIOB C LENBIO HOMyJeHU KOHIIEHTPATOB, IPOLECCOB MOJyYCHUS METAILIOB H CILIABOB,
METAUIMYECKAX H3JeInii TpeOyeMOoro KauecTBa, a TakXke IIPoLEeccoB 0OpabOTKH, IPH KOTOPBIX
U3MEHSIOTCS XMMHYECKHI COCTaB M CTPYKTYpa METAUIOB (CILIaBOB) AJIS JOCTHIXKEHHUS ONPENCIICHHBIX
CBOMCTB.

3. CTPYKTYPA H COAEPXXAHUE JUCITUITIJIMHDBI

3.1. Pacnpenesieane y4e0HBIX 4ACOB JI0 TeMaM JUCIMILIHHLI H BHAAM 3aHATHI
HaumenoBaHuE TEM KonuaecTro yacos
(comepKaTeNbHBIX MOIyJICH) (ounasi/3ao04nas popMma)
B Tom gucie
Jlexuu| Ilpakr. [labop.| CPC

Bcero

Tema 1. Ponp XUMHH B IOATOTOBKE CIICUAIHUCTOB B
oOacTu MarepHraloBe/ICHUS H TEXHOJIOTHI

MarepuanoB. OCHOBHBIE TOHATHS W 3aKOHBI XuMHM. | 20722 | 0/0 8/2 4/0 | 8/20
CrexuoMeTpHYeCKHe pacyeTsl. Kiaccen

HEOPraHUYEeCKHX COCIMHEHHH.

Tema 2. CTpoeHHEe aTOMa U MEPHOJNYECCKUH 3aKOH 14/15 | 4/0 4/0 0/0 | 6/15
Tema 3. Xumuueckas CBS3b U CTPOCHHE MOJIEKYJI 1220 | 2/0 4/0 0/0 | 6/20
Tema 4. OCHOBEI XHMHYECKOM TEPMOIUHAMUKH 1212 | 412 4/0 0/0 4/10

Tema 5. OCHOBBI XHMHYECKOH KHHETHKHA. XMMHUYECKOE
paBHOBECHE

Tema 6. JTuctiepcHbie cucteMsl. PacTBophl. PacTBOpEI
HEJJIEKTPOJIUTOB H 3EKTPOJIUTOB.

2020 | 4/0 4/0 6/0 | 6/20

20/15 4/0 2/0 6/0 | 8/15

Tema 7. l'uaponus corneit. KommnekcoobpazoBanue 14/10 | 4/0 2/0 2/0 | 6/10
Tema 8. OKHCIMTENEHO-BOCCTAHOBUTENBHBIE PEAKIMH. | 2/ | 10/9 40 142 | 8/40
DJIeKTPOXHUMUIECKHIE ITPOLIECCHL

Tema 9. OTaenbHBIE pa3ieNibl XAMHH JIEMEHTOB 1420 | 2/0 2/0 2/0 | 8720
MHIuBHAYATBHOE 3a/IaHHE 0/9 0/9
IloaroroBka K 3K3aMeHy 36/9

3.2. Jleknmu )

Tema 1. Pojib XHMHH B HOATOTOBKE CIEIHAJIHCTOB B 00JIACTH MATEPHAJIOBE/{CHHA H
TEeXHOJOrHi MaTepuaoB. OCHOBHbIE MOHATHA H 3aKOHbI XUMHH. CTeXHOMETPHIECKHE
pac4erbl. Kitacchbl HeOPraHHIECKHX COeAMHEHUH

Copepxanue TeMsI 1:
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3HaueHHe M HEOOXOMMMOCTh H3ydYeHHs Kypca XHMHH Ul CIICNMATHCTOB B 00nacTd
MeTannypruu. CTIpYKTYpHO-JIOTHYECKAs CXEMa B3AMMOCBS3M JHCIHIUIMHBI XUMHM  CO

CHICNHANBHBIME U NPOGUIMPYIOMUME ANCHUILIMHAMH, MIPEIOAaBaCMBIMU B BY3€.
XuMupsl KaK pasiell €CTECTBO3HAHMS - HayKa O BEIIECTBAX M MX TIPEBpalleHHX. 3HadeHHE

XMMHH B H3y4YEHHH NIPUPOJLL, B PA3BHTHH TCXHHUKHU.

OCHOBHBIE TIOHSITHS U ONpeeNeHdst XuMeH. Mateprs 1 BemecTso. IIpocThie U CIOXHEBIE BSIMECTBa.
BanentHocts. Uncno Aporanpo. XWMHYECKHE CIWHMIG!I KOJIMYCCTBA BCIIECTBA: MOJb, CKBHBAICHT.
M30TOMHBIA COCTaB aTOMOB. 3aKOH COXPAHEHUSI MAcChl, 3aKOH TIOCTOSHCTBA COCTaBa, 3aKOH 3KBUBATICHTOB.
Uneanbuple raspl. Ypaesenue Knaneifpona-Menneneesa. 3akoH ABOTajipo, MOJAPHBIA O0BeM rasa HpH
HOPMATBHBIX YCIOBUSIX. HopManbHas ¥ OTHOCHTE/BHAS ITIOTHOCTh Ia3o0B.

OCHOBHBIE KJIACCHI HEOPraHUYECKHX COSTMHEHHIH: OKCHIIBI, THAPOKCHIBI, COJHU (CpEeJIHKIE, KUCIIbIC,
OCHOBHBIE), HX KHCJIOTHO-OCHOBHBIE CBOMCTBA.

Moub, MonspHAs Macca, MOJSIpHEL 06beM. PacueTs! o XxuMudeckum GpopMyJiaM U ypaBHEHHSM
XUMHYECKUX PEaKIIHii.

Jlureparypa k Teme 1: [1,2,3]

Tema 2. CTpoeHue aToMa U NEPHOAUIECKHIT 3aKOH
CozepxaHne TEMBI 2:

IIpencrasienne 0 KBaHTOBOU MexaHmke. BoJHOBEIE CBOMCTBA KBAHTOBBIX YAacTHII, BOJHOBAd
GyHKUHs, BONHOBOE YypaBHeHHE. ATOMHas OpOWTajib, KBAHTOBbIE YHCIA H HX ¢bu3uueckoe
comepkanre, 0003HAYCHHE aTOMHBIX OpOHTaneffl M MX TeoMeTpHyecKas ¢opma. DHEpreTHdecKue
YPOBHH W TIOAYypOBHH, OHEPreTHYecKas JuarpaMma aroMa BOAOPOXA, AaTOMHBIE CIIEKTDBL
OcOGEHHOCTH CTPOEHHS MHOTOJJIEKTPOHHBIX aTOMOB, PacIpe/ie/iCHHE 3JICKTPOHOB IIO aTOMHBIM
opburamaM  (UpUHOMNI  HauMeHbIedf  SHeprum, mpuHoun  Ilaymu, — mpaBHIO I'yana).
[ToceoBaTebHOCTh 3aIlONHEHHs] YPOBHeH W IOAypoBHel. ONEKTpOHHBIE KOH(QHIypanuu H
3JIEKTPOHHBIE POPMYJIBI ATOMOB H HOHOB S-, p-, d-, f-ceMelCcTB a11eMeHTOB.

IIpupona neprOAMIHOCTH GU3HYECKHX H XHMHMYECKHX CBOHCTB JJIEMEHTOB M HX COCAMHCHMH.
IlepuoandecKas cucTeMa dJIEMEHTOB Kak rpagudeckoe oToGpaxenue [leproanyeckoro 3akoHa. CBs3b
3IEKTPOHHOM (GOpMYIBI 3IEMEHTA C €ro MOJNOXEHHEM B CHCTEME. XapakTep H3MCHCHHSA H
MOBTOPAEMOCTH OCHOBHEIX CBOMCTB DIEMEHTOB M MX COEAMWHCHHN IO IIEpHOJAM H TIpyInam
HepUoANYecKoil cucTeMbl. OQGEeKTHBHEIN 3apsAl sApa, aTOMHbIE pPajUyChl, SHEPIHs HOHH3AIAH,
CPOJICTBO K DJIEKTPOHY, HNEKTPOOTPHIATENBHOCTD, BHICIIAS M HU3IIAS CTCIICHD OKHUCIICHUS 3JICMCHTA.
MeTtawtsl ¥ HeMeTawsl, O6INas XapakTepUCTHKA 3IEMEHTOB M UX COEJMHEHHIT B 3aBHCUMOCTH OT HX
HOJIOXKEHHS B IEPHOIMYECKOM chucteMe. KHCIOTHO-OCHOBHBIC CBOMCTBA OKCHIOB M THAPOKCHIOB
3JIEMEHTOB TIEPUOTTIECKOH CHCTEMEL

JIntepatypa k Teme 2: [1,2,3]

Tema 3. XumMudyeckas CBA3b H CTPOEHHE MOJIEKYJI.
Conepxanne TEMBI 3:

Meton BaneHTHBIX cCBs3eil. KoBaleHTHas CBA3b: KBAHTOBO-MEXaHMYECKas KapTHHA €€
oGpasoBanust. THIBI TEPEKPHIBAHKMS OJEKTPOHHBIX O0JNAaKoB: MOHATHE 00 s-, p-, d-CBA3AX;
rHGPHIM3AIKS M CBOHCTBA KOBAIEHTHOM CBS3U (HACHIIIAEMOCTh, HANIPABIEHHOCTD, TIOJSAPA3YEMOCTS).
DHeprus CBf3H, JUIMHA CBS3H, BAICHTHBIC YINBL THNBI MHOpHAN3ANMH H TEOMETPHA MOJCKYIL
[omsiprocTh cBssu. IIpoctpancTBeHHas (oOpMa MOJIEKYN H HX IOJAPHOCTh. J[HMONBHBIN MOMEHT
MONEKyTbL. J[OHOPHO-aKIeNTOpHas CBf3h KAaK PasHOBHIHOCTh KOBAICHTHOH CBS3H. 3aBHCHMOCTh
CTENeHH HMOHHOCTH CBS3M  OT  PasHHOBI 3JEKTPOOTPULATENHHOCTH  aTOMOB, 00pasyrommux
XHMHYECKYIO CBs3b. VIOHHAas CBS3p M €€ CBOWCTBA: HEHACHINCHHOCTh, HCHAIIPABICHHOCTE,
IONSIPH30BAaHHOCTE. MeTtamdeckas cBi3b. Crenuuka COeNHHEHUN ¢ METAIUINIECKOR CBA3BIO, €€
obGpaszoBanue. MeTox MOJIEKYIIPHBIX OpOHTaNEH.

MeXMOoNeKyIsIpHEIE B3aUMOIEHCTBHS (OPUEHTALMOHHEIC, HHIYKIHOHHEIE, THCIEPCHOHHBIC).
Bonoponnas cBs3b.



Jlureparypa k Teme 3: [1,2,3]

Tema 4. OcHOBBI XUMH4YECKOH TEPMOXHHAMHKH.

OCHOBHBIE MOHATHSA TEPMOJHHAMHKH: CHCTEMa W BHEMIHSASA Cpela, THNBI CHCTEM (OTKpHITad,
3aKphITast, u3oiupoBaHHas). IIpomecc, TeroTa M pabora Kak jABe (GOpMBI Iepenayd 3HEPruu.
CoCTOSHHE CHCTEMBI, IIAPaMETPhI COCTOAHMSA, (YHKIHHN COCTOSHHS U UX obmue cBoicTBa. OCHOBHBIE
TepMOJAMHAMHUYECKHE (YHKUHHN: BHYTPEHHSS OSHEPIHs, OSHTAIBNHNSA, JHTpomus, 3Heprusa ['u66ca,
sgeprus enpmronena. CTaHpapTHOE COCTOSHHE M CTaHIAPTHBIE TEPMOAMHAMHMYECKHE (QYHKIHH
cucreMsl. [lepBoe Hayano TEPMOAMHAMHKA - CBA3b MEXJy SHEprHel, TeInoTod H paboToM.
BHYTpeHHSS SHEPrHA M OSHTAIBIMA. 1e€IIoBoH 3(P(PeKT H30XOpHOro M H300apHOrO IPOIECCOB.
CranpmaprHas SHTalbnus oOpa3oBaHus BemecTB. Tepmoxumus. 3akoH I'ecca. Tepmoxumuyueckue
ypaBHCHHS H pacueThl. Bropoe Hayamo TepMOAMHAMMKM - NPOLECCHI CAMONPOM3BOJBHBEIE H
HeCaMOIpOM3BONIbHbE. [loHATHE 00 OSHTpONMMH. OHTPOIHS KaK KpUTepHaldbHas (QyHKIHA UL
H30JHPOBAaHHBIX cHCTeM. OCHOBHBEIE (DaKTOPEI, KOTOPBIE OINpPENEIIOT CIOHTAHHOE IPOTCKAHHE
nponecca. Dueprus ['m60ca. Kpurepun HampaBleHHOCTH XMMHYECKOH peaknMu B H300apHBIX H
U30XOPHBIX YCIIOBHAX. YpaBHeHue ['mb66ca. 3aBucumocTs d3Heprum ['mG6ca OT nHaBieHHs u
TEMIICPATYPHI, XAMUIECKAH TOTCHIHAI.

JIuteparypa x Teme 4: [1 ,2,3]

Tema 5. OcHOBBI XUMHYECKOII KHHETHKH. XHMHYECKO€¢ PABHOBECHE.

IMpenMeT XHMHYECKOM KHHETHKH. [OMOTeHHBIE H TIETEPOT€HHBIE XHMHYECCKHE PEaKIHH.
CKOpOCTb XMMHYECKOM peaknuyl (CpedHss W MIHOBEHHAd), CIIOCOOBI €€ BEIpaXEHHS. OCHOBHEBIE
(GakTophl, KOTOpPBIC BIMSIOT HAa CKOPOCTh peakiuH. KHHETHKAa TOMOIEHHBIX peakiMd - 3aKOH
JEHCTBYIOIMX Macc, KOHCTaHTa CKOPOCTH, KMHETHYECKHH TMOPSNOK M MOJIEKYJIAPHOCTh DPEAKIIHH.
Bnusiaue TeMmepaTyphl Ha CKOPOCTh peakiuy. YpaBHeHHE AppeHHyca, SHEPTHs aKTHBAIMH, IIPABHUIIO
Banr-T'odda, TemmeparypHEii k03p(HIHEHT CKOPOCTH peakuud. BiusHue BHEIMHHMX (aKTOPOB Ha
CKOPOCTh I'eTepOreHHbIX peakruii. KaTanus, kaTanu3aTopsl. [ OMOreHHBIH M TeTEPOTCHHBIA KaTaau3.
MexaHH3M JCUCTBUS KaTaJN3aTOPOB.

CocrosiHMEe pPaBHOBECHS, MpoOLECCHl 00paTHMBlE H HEOOpaTHMBIE, TEPMOAMHAMHYCCKHUI
KpuTepuil paBHoBecus. KOHCTaHTa paBHOBecHs, ee CBS3b C 3Hepruei I'mO06ca, 3aBHCHMOCTH OT
Temneparypsl. CMelenne xumudeckoro paBHoBecus, npuuiwmn Jle-Illarense. BeiGop onTHManbHBIX
YCJIOBHIA IPOBEAEHHS IIPOLIECCOB.

JIuteparypa k Teme 5: [1,2,3]

Tema 6. {lucniepcHbIe CHCTEMbI M PacTBOPbI. PacTBOPEI 2JIEKTPOJIMTOB H HEIJIEKTPOJIHTOB.

IMonatie o mucmepcHBIX cHcreMax. CremeHp aucrepcHocTdH. Kiaccmukanus IHCIIEPCHBIX
cucreM. MICTHHHEIE PAaCTBODHI, BH/BI PacTBOPOB. PacTBOpuTENh, pacTBOPEHHOE BeIMECTBO. CIoCOOBI
BBIPaXKEHHs COCTaBa PAaCTBOPOB: MAaccoBas IOJs, MaccoBas INPOLECHTHas KOHIECHTpalWs, MOJIbHAS
JIOJIs1, MOJISIpHAs, HOpMaJIbHAS, MOJISUTbHAS KOHIICHTpAlluy. PacTBOPAMOCTE TBEP/BIX BEMIECTB M I'a30B.
Tabmuma pacrBopumocTH. Xumudeckas Teopus pactBopoB J[.M.MenneneeBa ConbpBarel, THAPATEI,
TemoBele 3G GEKTHl NPH PACTBOPEHHH BelecTB. KpucrawioconbBaTbl M KPHCTALIOTHAPATEL,
neruapatanys. OU3nKo-XUMUYecKasi TEOPUS paCTBOPOB.

KosumiraTuBHbIE CBOMCTBa pacTBOpOB HEMIEKTPOIMTOB. JlaBlneHWe mapa pacTBOpHUTEN HaX
PacTBOPOM, TEMITEPATYPHI KUIICHUS U 3aMep3aHusl paCTBOPOB, ocMoc. 3akOoH Payiis u ero cneacTsus.

Teopust anexkTponuTHueckoil aucconuanuu. CTeNneHb AWCCONMAIMY, CHIBHBIE H clabble
anekTponuThl. KoHcTaHTa auccoruanuu. KomraTuBHBIE CBOWCTBA pPacTBOPOB 3IEKTPOJIUTOB,
M30TOHUYECKU k03¢ unuenT. PaBHOBecHe B pacTBopax CabbIX JIEKTPOIHTOB. 3aKOH pa3OaBlIeHUS
OcTtBanpza.
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By¢epuble pacTBopbl. VoHHBIE peakiii oOMeHa B PacTBOpax, HAIPABICHHE MX IPOTEKaHHI.
AyTomdcconnanmis BOJBI, HOHHOE MpOW3BeAeHHE Bombl. Bopopomsni mnokasatens. KucmoTho-
OCHOBHBIE HHJIUKATOPEI.

Jlurepatypa k Teme 6: [1,2,3]

Tema 7. P'uaposm3s couteii. IIponeccs komMniexkcooOpazoBanus.

FI/IJIPOJ'II/B coJieii, BO3MOXXHBIE ClIy4dad THAPOJIA3a. Crenecub Iruapom3a. KoncTanTa r HAPOJIA3a.
[Tomabrii TAapOJInA3. Bmusaue KOHIICHTPaIUU U TCMIIEPATYPhl HA paBHOBECHE IIpoLiecCa ruipojmn3a.

KoMmnexcHble COeTUHEHUS. I[OHOpHO-&KI.IC]'ITOpHOC B3aHMOJICICTBHE. Hpouecc KOOpZAHWHAIIHH.
C’I‘pOCHI/IC KOMIUICKCHEIX COCOUHEHHH: BHYTPCHHAA MW BHCHIHAA KOOPAWHAIIMOHHELIC cqxepm.
KOMIIJICKCOOGPEBOB&TGJ’IB, Jiuranabl, UX JCHTATHOCTD. KOOpIII/IHaI_[I'IOHHOC YHCIIO. THIBI XUMHAYECKHX
CBsI3eif B KOMIUIEKCHBIX cocauHeHHX. [loBeneHHe KOMIUICGKCHBIX COETUHEHHIH B pacTBopax.
HCpBI/I‘IHaSI N BTOpHYHAA JUCCOIHAIMA. O6mass u CTYIICHYATBIC KOHCTAHTBI HECTONUKOCTH
KOMILIEKCHOT'O HOHA. I[BOfIHBIe COJIH.

Jluteparypa k TeMe 7: [1,2,3]

Tema 8. OxHCIHTENLHO-BOCCTAHOBHTEILHbIE P€AKIHH H JJICKTPOXHMHIECCKHE MTPOLECCHI.

OKHCIIUTELHO-BOCCTAHOBUTEILHBIC PEAKIIMA, WX HampaBlIeHHOCTb. [IOHATHE O CTeneHH
OoKHcJIeHHs odyieMeHTa. CoBpeMeHHas O3JIEKTPOHHAs TEOpHsl OKHCIHTEIBHO- BOCCTAHOBHTENBHBIX
peakimit (OBP). ITomypeaxnuu, oxuciauTeNsHO- BoccTaHoBUTeNbHas (OB) cucrema, OKHCIEHHas H
BoccTaHoBNicHHasS ¢opma OB-cuctempl. OCHOBHBIE OKHCIHMTENM M BOCCTAHOBUTENH. XapaKTep
HU3MEHEHHS OKHCIIUTEIBHO BOCCTAHOBHTENBHBIX CBOMCTB 3JIEMEHTOB. MeTo | aneKTpoHHOro OanaHca.
MertoJ1 HOHHO-3JIeKTpOHHOTO Oananca. OKUCINTENBHO BOCCTAHOBUTENLHEINA TOTEHIHAI, JJIEKTPOIHBIN
HOTEHIIHAJI, THIIBI 3JICKTPOA0B. PaKTOpEl, KOTOPHIE BIMAIOT Ha 3HAYCHHUE AIIEKTPOAHOrO MOTEHIIHAIA.
CranyapTHeIi 3NeKTpoAHbl noTeHnuan. CranaapTHbI BOJOPOAHBIH 3eKTpol. Bomoponnas mxaina
HOTCHIMAIOB (psAJ HampsDKeHH# MeTtaiwioB). YpasHenue Heprcra. Dnekrpoasmxymas cuina OBP, ee
cBsi3b C¢ oHeprueir ['m66ca. HampaBineHHOCTP OKHCIHMTENHHO BOCCTAHOBHUTENBHBIX IIPOLIECCOB,
KpUTEpHit BO3MOXKHOCTH CaMOIIPON3BONBHOrO nporekadnst OBP.

X¥MHYECKHEe CBOMCTBA METAUIOB. MeTajuindeckass CBsi3b M METAUIMYECKas peIeTKa.
XapakTepHbIE CBOWCTBA BELIECTB B METAUIMYECKOM COCTOSHHMH. (OOIue CBONCTBA  METaJLIOB.
3aKOHOMEPHOCTH H3MEHEHHMS (GH3UYECKUX M XHMHYECKHX CBOMCTB MeTalnoB. BiaumoneiictBue
METAIUIOB C IPOCTHIMH H CJIOXHBIMH (BOHOHM, BOAHBIMH pPacTBOpPaMH KHCIOT, INelodei, coieif)
OKHCIHUTEJISIMU.

XUMHYECKHE MCTOYHUKA TOKA. | 'allbBaHHYECKHE 3JIEMEHTHI, HX CTPOCHHE, JICKTPOIBIKYINASL
cuna. Cocrasnenne cxem I'D u omucanue ux paboTHl MOJEKYJISPHHIMH M HOHHBIMH YpaBHCHHSIMH.
Karoguele W aHOAHBIC IPOIECCHL. PacyeT »IEKTpOAHBIX NOTEHIMANoB ['D B CTaHJapTHBIX H
HECTaH/IapTHBIX YCIIOBHIX.

Koppo3uss metayutoB. MacmTabsl ¥ BHAB KOPpPO3WH METAUIOB. XuUMHYeckas (Tra3oBas)
koppo3us. JKapocrolikue MeETaUIbI M CIUIaBBL OJIEKTpOXMMMYecKas Koppo3us. Bo3HHKHOBEHHE
MHKpOT@IbBaHMYECKHX  OJIEMEHTOB, YyCJIOBHS  HMX  paboTel.  3arps3sHEHHE OKpyKaromel
€CTECTBEHHOH cpeJlbl Kak (pakTOp YCHJICHUS KOppO3MH. MeTojsl 3ammThl OT Koppo3ud. IlaccuBHBIE
IUICHKA Ha T[OBEPXHOCTH METAUIOB, WHIHOHTOPEI KOPpO3UH. [aJbBaHMYECKHE MOKPHITHA.
JlerupoBanue. 3almUTHBIE CIIOM Macel, JaKoB, Kpacok, mnoiuMepoB. IlpoTexkTopHas 3amuTa u
3JIEKTPO3aInUTa. .

OnexTpoinu3. XapakTepUCTHKA 3JIEKTPOJHBIX MPOIECCOB. DNEKTPOIIN3 PacIiIaBOB U PaCTBOPOB C
HHEPTHBIM M pacTBOPUMEIM aHOJAMH. 3aKOHBI BIIEKTPONK3a. -KolmuecTBeHHBIE pacdeThl HA OCHOBE
3axoHa Papanes.

JluTeparypa k Teme 8: [1,2,3]
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Tema 9. OTeabHbIe pa3aeibl XHMHH 3/IEMEHTOB.

DneMeHTHL MOATPYIIIIEL Xpoma. Obmas XapakTepucTuka. PacpocTpaHeHHOCTS,
CIOCOOBI MONydCHHS, IPUMEHEHHE 3JIEMEHTOB M MX COCIWHEHMH. XpOM, €ro COEAMHEHUS, OKCHJEI,
THJIPOKCHJIBI, COJH. XpOMOBas KHCJIOTa, XpoMaThl M OmxpoMmaThl. OKHCIHTENIbHAas CIOCOOHOCTH
cocnmuaenniit Xpoma (VI). Monmubaen u Bonsdpam. Tepmuueckast croiikocth okcupoB. KapOuupl.
BrIcokonpo4HbIe MaTepHaIbL.

OnemeHTH nmoarpynnel Mapranma. OOmas xapakTtepuctuka. CTOWKOCTh BaJICHTHBIX
cocTosHM. PacnpocTpaHeHHOCTh, IONy4eHHE W NpuMeHeHHe Mapranna. CoequHerus Mapranma.
ITuponro3ut. Manranar u nepmanranat. Pennii. [lonydyenne u npumernenue. [leppenaru.

Iloarpymnma yrnepona. O6mast XxapakTepUCTHKa 3IEMEHTOB NOATpyHIsl yriepoaa. Haxoxnenue
B IIPHPO/I€, OCHOBHBIE MUHEPAJBI U TOPHBIE TOpoAbl. BogopoaHkle coeqiHeHNs.

VYrnepon. Asmorponus. Kapbuasl MeTaqnoB, HX Kiaccu(uKalus, CBOHCTBa, METOIBI
nojydenus. Oxcunel  yriaepoaa. KapOoHunsl MetawioB. YrojbHass KHCIOTa, KapOoHATHI,
OmkapOOHaTEL.

Kpemunii. IlomynpoBonmuukoBbie cBoiictBa. Kmapr. KpemuueBnle kucimotsl. CumuKarel U
aTIOMOCIIIMKATEL [IpencTaBieHne 0 KpUCTALTNIECKOM CTPOEHUY CHIIUKATOB.

Jluteparypa k Teme 9: [1,2,3]

3.3. IlpaxTuueckne (ceMHHAPCKHE) 3AHATHS

Ne O6weM, | Jlutepar
/o yac. a
Tema 3andrTus p
oun/
3204H

Tema 1. Ponp XHMHAH B IOATOTOBKE CIEIHAIMCTOB B 00JaCTH
MaTCPHANIOBEACHHS U TEXHONIOTHIt MaTepuaioB. OCHOBHEIE 8/ [1.236]
HOHATHS U 3aKOHBI XUMHHU. CTexuomerpruueckue pacueTsl. Kiraccsl e
HEOPTaHUYECKUX COCTUHEHHUIA,

2 Tema 2. CtpoeHue aToMa B HEpHOIUYECKHI 3aK0H 4/0 [1,2.3,6]

3 Tema 3. Xumuueckas CBSI3b H CTPOCHHE MOJICKYI 4/0 [1,2,3,6]

4 Tema 4. OCHOBBI XUMHYECKOH TEPMOJMHAMUKH 4/0 [1,2,3,6]

5 Tema 5. OCHOBBI XMMHUYECKOH KHHETUKH. XMMHAYECKOE paBHOBECHE 4/0 [1,2,3,6]

6 Tema 6. [lucnepcHbie cucteMbl. PactBopkl. PacTBopsl 2/0 [1.2,3,6]
HEQJIEKTPOJIUTOB H 3JIEKTPOJIUTOB.

7 Tema 7. T'unponus coneii. Kommexcoo6pazoBanue 2/0 [1,2,3,6]

8 Tema 8. OKUCIHTEIHEHO-BOCCTAHOBUTEIHHEBIE PEAKIIHH. 4/ [1,2,3,6]
INEKTPOXUMHYECKUE IIPOLECCHI. ,

9 Tema 9. OTnenbHBIE pasaessl XAMHHE 3JIEMEHTOB 2/0 [1,2,3,6]

R e e :
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3.4. JlaGopatopusie paboTsi

Ne Obwpem, | JImtepar
i Tema paboTs Hac. ypa
oun/
3209H

Tema 1. Pons XuMHH B IIOATOTOBKE CIECIHAIACTOB B 00JIaCTH
MaTepHaIOBECHUS U TEXHOIOTHH MarepuanoB. OCHOBHEIE 4/0 [1.234]
HOHSATHS | 3aKOHBI XuMuHu. CrexnoMeTpudeckue pacueTsl. Kiraccsl e
HEOPTaHWYECCKUX COCTHHEHHM.

2 Tema 2. CTpoeHue aToMa U NEPHOANICCKHN 3aKOH 0/0 [1,2,3,4]
3 Tema 3. XumMuueckas CBSI3b ¥ CTPOCHHE MOJIEKYJI 0/0 [1,2,3,4]
4 Tema 4. OCHOBBI XUMHYECKOH TEpMOTHHAMUKA 0/0 [1,2,3,4]
5 Tema 5. OCHOBBI XUMHUYECKOI KHHETHKH. XUMHUYECKOE PaBHOBECHE 6/0 [1,2,3,4]
6 Tema 6. JlucnepcHbie cucteMbl. PacTBopbl. PacTBOpBI 6/0 [1.234]
HE3JICKTPOIUTOB U IICKTPOJIHTOB.
7 Tema 7. 'uaponn3 coneit. KommiexkcoobpasoBanue 2/0 [1,2,3,4]
8 Tema 8. OKUCITUTENBEHO-BOCCTAHOBUTEIIBHEIE PEAKI[UU. 142 [1,2,3,4]
DIIEKTPOXUMHYIECKHE ITPOIIECCHI.
9 Tema 9. OTnensHBIC pa3ienbl XUMHAN IIEMEHTOB 2/0 [1,2,3,4]
Voo _ e - 5V P
3.5. CamocTosTebHas paboTa CTyJeHTa
Ne Buast camoctosTensHO# paboThI CTyieHTa Qe
n/n OYH/ 3209H
1 M3ygenne nekuroHHoro Marepuana (He Meree 50% ot obbpema nekumit) 20/120
2 IMoaroroeka k mpakTH4ecKAM 3aHATHAM (He Meree S0% ot o6beMa 18/30
ayIMTOPHBIX IPAKTHIECKUX 3aHATHI)
3 ITogroroska k naboparopHbM pabotaM (He MeHee 50% ot o6beMa 22/20
ayMTOPHBIX J1aOOPAaTOPHBIX 3aHSTHIA)
4 Brmonaenne kypcoBoro npoekta (36 4acos) 0/0
5 BrimonHeHne KypcoBoii paboThl (27 4acoB) 0/0
6 BrImonHeHne HHIABHAYAIBHOTO 33aHus (HE MeHee 9 4acoB) 0/9

3.6. KypcoBoii mpoekT (padoTa), HHAUBHAyaJIbHOE 3aJaHHE

Kypcogoii mpoekT (paboTa) mo JUCUHILUTHHE 11 CTyI€HTOB OYHOHM 1 3a049HO PopM oOyueHHs
y4eOHBIM INIAHOM He MPEeAyCMOTpEH.

[IpemycMOTpeHO BHITOJHEHWE HWHAWBHAYAIHHOTO 3aaHUS JUIL 3d04Hoiu (HOpMHBI 00ydeHHs.
TeMaTnka WHIWBHIYATGHOTO 33JaHHs M CTYJACHTOB 3a04HOM (opMbBl OOy4eHHs CcBf3aHa C
CaMOCTOSTEILHBIM BHITIOTHEHUEM pacdeTHOH paboOTHI B COOTBETCTBHH C [5].

O61beM yueGHOI Harpy3ku MpH BHITOJHEHAH OJHOTO HHANBHAYAJIHHOTO 3aJaHHs — HE MeHee 9
YJacoB.

4. ®DOPMbBI KOHTPOJIA1 OCBOEHU S JUCIIUIIINHBI
ITpu n3noxenun yaeOGHONH AMCIMIDIMHBL "XUMUA" HCIIONB3YIOTCS TaKUE METOBI KOHTPOJISA:
Texymuii KOHTPOJb 3HaHHH CTYACHTOB HPOM3BOAMTCA IO PpE3YNbTATAM BHIIOJIHEHHSI
1abopaTopHBIX paboT, BO BpeMs KOHTPOJIBHBIX OIPOCOB, NIPH OLICHKE KayecTBA H CBOCBPEMEHHOCTH
BomosiHeHuss CPC, K0TOpoe OTHOCUTCS K COOTBETCTBYIOIIECH TEME.
IIpoMeXyToUHAsi aTTeCTALMA II0 pe3ylbTaTaM OCBOCHHUS MJUCHUIUIMHEL B CEMECTpE
IPOBOAMTCA B (OpME CEMECTPOBOro 3K3amMeHa B coOTBeTCTBHH ¢ «IlonokeHHeM 00 opraHu3anun
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y4geGHOro Tpomnecca B JIOHENKOM HAIMOHATBHOM TEXHWYECKOM YHHMBEPCHTETE (HOBas pelaKiusAg)»,
yreepxaennom npuxazom JJoHHTY or 01.12.2016 r Ne1006-14..

Jlns omnpeseneHAs YpOBHS 3HaHHH CTyNEHTOB IPENOAAaBaTeNb PYKOBOACTBYETCA KPHTCPUAMH

OLCHKH 3Ha.HI/Ii;I, SIBJLIIOINAMUCA COCTaBIIAIOMIEH y‘ICﬁHO-MeTOI[I/I‘ICCKOI'O KOMILIICKCa

6.

5. YYEBHO-METOIMYECKUE MATEPHAJIBI ITO JUCITUILIMHE
JIUTEPATYPA:

OcHoBHas:

Kypc oOmieii xumum B mpumepax : yue6. moco6. mma Bysos / B.B. Ilpucenckuii, B.M.
Bunorpanos, E.W. Bonkosa, I.B. Muyckuna. - Jorenx : JIBH3 "TonHTY", 2012. - 367c.
Axmeros, H.C. O6imas 1 Heopranudeckas Xxumus : yaeOHuK 11 By30B / H. C. Axmeros. - M3,
7-e, crep. - Mockaa : Beicmmas mkona, 2008. - 743 c.

Axmetos, H.C. O61mas 1 Heopranudeckas Xxamus : yaeOHuk a7 By30oB / H. C. Axmeros. - Usn.
7-¢, cTep. - Mocksa : Bricmas mxoua, 2009. - 743 c.

IIpucenckuii B.B., Bonkosa E.W., Py6nesa JL.U., Muyckuna 1.B. JlaGopaTopuiie paboTH 1Mo
obmeit xumun. — Jlonenk: JJonHTVY, 2015.- 62 ¢

MeTomuueckue yKa3aHUS W KOHTPOJBHBIE 3aJaHHSA IO XHMMHU : I CTYACHTOB 3a09HOTO
otnenenus / Cocras. : B. B. Ilpucenckuii, E. Y. Boaxosa, T. I1. Kynmumosa, JI. H. Py6nesa /

nox pexak. B. B. Ipucenckoro. — Jforenk : 'OVBIIO « IOHHTY», 2017. — 83 c.

JonoHATEILHAN:
Vaomos U.A. Ilepexomubie metawibl : y4ed. mocob. mms BY3 / U. A. VYnmonos, B. B.
IMpucenckuii ; U. A. Ymonos, B. B. ITpucenckuii. - Xapskos : U3a-so "HTMT", 2016. - 167c.

7. lleiiko, C.I'. Dnekrpoxumus : yue6. mocod. aug By3os / C. I'. Illeiiko, M. I1. Muxeesa ; C.I'.

Ileiixo, M.II. Muxeesa. - lorenk : M3n-Bo "Hoymumx". Honenk. Ota-e, 2013. - 226¢.

8. Illeiixo, C.I'. DNEKTPOXHMHUS IS CTYAEHTOB TEXHHY. YHUBEPCUTETOB : y4eb. 1ocob. it By30B/

C.T. Illetixo, M. II. Muxeepa ; C.I'. Illeiiko, M.I1. Muxeesa ; I'BY3 "JouHTVY". - lonenx :
Wsn-so "Hoymumx". Jlorenx. ota-e, 2011. - 226¢.

9.Ilpucesckuii, B.B. AToMSI : CTpoeHHE, IPOUCXOXKIEHHUE, CBA3b : ydeld. mocob. ama BY3 : k 90-

aeruto JoaHTY / B. B. Ipucenckuit.— I'BY3 "JoaHTVY". - Norenx : M3n-so "Hoymamx".
Jonenk. otaen, 2011. - 160c.

10.T'onmoBckad, JI.®. Xumus okpyxarolmeit cpeast : yueOHuk st By3oB / JI. ®@. T'ongosekad. - 2-¢

usa. - M. : Mup, 2007 ; BUHOM. Jlaboparopus 3HaHHii. - 295 c.

11.Ipucenckuit B. B. IIporcxoxaeHHe XMMHUYECKHX D3IEMEHTOB : y4e€0. moco0. K H3y4EHHIO

6noka "Crpoenne Bemecta” B Kypee obmeit xumun / B. B. Ilpuceackuii; B. B. Ilpucenckuit;
JouHTY. - loneuk : [JorHTY, 2009. —40 c.

YueGHO-MeTOAMIECKHE H3TaAHN, pa3padoTaHubie B JlonHTY:

K neknusim:

. Kypc obme#t xumum B mpumepax : ydue6. moco6. st By3oB / B.B. Ilpucenckmii, B.M.

Bunorpanos, E.11. Bonkosa, .B. MuyckuHa. - Jlorenx : JIBH3 "IorHTY", 2012. - 367c.

. Koncmekr nekiuii mo obmeit xumuu -[AnekTpoHHEI pecype] : coct. B.B.Ilpucenckuii. -

JHonenk, 2013
http://ea.donntu.org:8080/ispui/handle/123456789/22619

K npakTuyecKuM 3aHATHAM:
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IIpakTHKyM 10 oOmIel XMMHH : y4e(.-MeTOA.M0CO0He A CTYNEHTOB TEXHHYECKAX BY30B /
Cocras. : B.B.Ilpucencxuii, E.M.Bonkosa, T.IL.Kymumosa, JLH. PyGnesa / mox penax.
B.B.IIpuceackoro. — Jlorenx : TOVBIIO « TIOHHTY», 2017. — 160 c.

K 1a6opaTopHbIM paGoTam:
Ipucenckuit B.B., Bonkosa E.J., Py6nesa JLU., Mayckuna M.B. JlaGopatopHsie paGoTs! 1o

o6meit xumun. — Jorenx: JouHTY, 2015.- 62 c.

K camocTosiTeIbHOM padoTe CTyaeHTAa:

Kypc obmeit xumpu B mpumepax : yd4eb. moco6. mmsa By3os / B.B. Ilpmcenckumii, B.M.
Burorpasos, E.W. Bosnkosa, .B. Muyckusa. - lonenk : JIBH3 "JorHTVY", 2012. - 367c.
[IpaxTrEKyM 110 06IEl XHMHH : y4el.-MeTOA.I0COOHE U CTYJCHTOB TEXHHIECKHX BY30B /
Cocra. : B.B.IIpucenckuii, E.WM.Bonkosa, T.Il.Kymumosa, JLH. Py6nesa / mox pemak.
B.B.IIpucenckoro. — Jouenk : TOYBIIO « JOHHTVY», 2017. — 160 c.

leiixo, C.I'. DnexTpoxumus : yue. mocob. ns By3os / C. I'. Illefixo, M. II. Muxeesa ; C.I'.
[leitko, M.I1. Muxeesa. - lorenk : U3a-so "Hoymumk". Honenk. Ota-e, 2013. - 226¢.
leiixo, C.I'. DIeKTpoXuMHS IS CTYEHTOB TEXHIHY. YHHBEPCHTETOB : y4ed. mocob. i By30B
/ C. T. Illeitko, M. I1. Muxeena ; C.I'. Ileiiko, M.IT. Muxeesa ; 'BY3 "JIorkHTVY". - JloHenx :
Usn-o "Hoymumx". Jlonenk. ora-e, 2011. - 226¢.

IIpucenckuii, B.B. ATOMBI : cTpoeHHE, IPOUCXOXKICHHE, CBA3E : yueb. mocol. mia BY3 : k 90-
nerrao IouHTY / B. B. Ilpucenckuit.— I'BY3 "IouHTV". - Jlorenk : U3x-so "Hoymamk".
Jlonerk. otmern, 2011. - 160c.

Meronuueckue yKa3aHHS M KOHTPOJbHBIE 3aJaHHS II0 XHMHMH : IUI CTYICHTOB 3a0YHOTIO
otmenenus / Coctas. : B. B. Ilpucenckuii, E. Y. Bonkosa, T. I1. Kynmumosa, JI. . Py6Gnesa /

nox pexpak. B. B. ITpucexnckoro. — Jonenx : F'OYBIIO «IOHHTY», 2017. — 83 c.

Internet-pecypchbl

. Kypc obmeit xumun B npuMepax [DIeKTpoHHEL! pecypc] : yae6Hoe mocobue mis BY3 / B. B.

[pucenckuit [ ap.]. - 3 M6. - Jlorenx : I'BY33 "JloarHTV", 2012. - 1 ¢aiin. - Cucrem.
tpeGoBanusi: Acrobat Reader.

. Ileiixo, C.I. DneKTpoXuMuUs Ui CTYACHTOB TeXHHY. YHUBEPCHUTETOB [DIEKTPOHHEIH pecypc]

: yue6. moco6. mas BY3/ C. I. letiko, M. TI. Muxeesa ; C.I". Illefixo, M.I1. Muxeesa ; I'BY3
"orHTVY". - 1 M6. - Jlonenk : U3x-so "Hoymamxk". Jlorenk. ota-e, 2011. - 1 daiin. - Cucrem.
Tpe6oB. : Acrobat Reader.

. PacTBOpHI 2MEKTPOIHTOB [DNEKTPOHHBIA pecypc] : MeToJ. yKa3aHHA K Kypcy XUMHH : (Wi

CTYJEHTOB BCEX CIELHAILHOCTeH, M3yd. XuMHIO) / JIOHEUKHi HAHOHANBHBIA TEXH. YH-T.
Kadenpa o6meit xumuw ; JouHTY, kad. obmeit xumun ; coct.: MLIT. Muxeesa, C.I'. Illeiixo. -
(254K6). - Jlonenk : JIonHTY, 2008. - 1 daitn. - Cuctem. Tpe6os. : ZIP-apxusarop, Microsoft
Word.

. TanpBanndyeckue 3mMeMEHTH [DIEKTPOHHEIA pecypc] : MeTOoA. yKa3. K MpaKTHY. 3aHATHAM IO

XHMHH : UL CTYJEHTOB BCexX cren-Tei, m3ydaromux xummio / TBY3 "JlosHTVY", kadempa
o6meit xumuu ; cocT.: C.I'. Ilejiko, M.I1. Muxeesa. - (152K6). - Jlonenk : JloeHTY, 2010. -
1¢aitn. - Cucrem. Tpe6os. : ZIP-apxusarop, Microsoft Word.

. Ilpucenckuii, B. B. ATOMBI : CTpoeHHE, IPOHCXOXJCHHE, CBA3b [DIEKTPOHHBIH pecypc]

yue6. noco6. mist BY3 : x 90-netuto JorHTY / B. B. IIpucenckuii. - 2 M6. - Jlonenx : U3a-so
"Hoymumx". Jlonenk. otx., 2011. - 1 daiin. - Cucrem. TpeGosanus: Acrobat Reader.
Ipucenckuii, B. B. Monekynspusie opouTtam [DnexTpoHHsI pecypc] : yueb. mocobue s
BVY3os/ B. B. IIpucenckuii. — [Jonenx : JlonHTY, 2009. —42 c.
http://feht.donntu.ru/strukt/ox/students/metod.htm

ITpakTukyM mo OGImell XUMHH : y4eO.-MeTOA.oco0He Ul CTyAEHTOB TEXHHYECKHX BY30B /
CocraB. : B.B.Ilpucenckuii, E.M.Bonkosa, T.IL.Kymumosa, JLH. Py6nea / mom penax.
B.B.ITpucenckoro. — Jlonerx : FOYBIIO « JOHHTY», 2017. — 160 c.
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http://feht.donntu.ru/strukt/ox/students/metod.htm;
http://evolkova.ucoz.net/index/kontrolnaja_rabota_po_obshhej khimii/0-13

. JIabopaTopHEie paGoTHI IO OOIIEH XUMHIH (METOIMYCCKHE YKa3aHHs) [DneKTpoHHbI pecype] /
TocymapcrteenHoe BhIcmiee ydeOHoe 3aBefeHHe "JIOHENKHMM HAIMOHAIGHBIA TEXHHYCSCKHMA
yausepcurer”, Kadenpa obmeit xumun ; TBY3 "orHTY, Kad. o6mel xumunm ; cocr.: B.B.
Ipucenckuii u ap. - 871 K6. - Jonenk : I'BY3 "JouHTVY", 2015. - 1 ¢aiin. - Cucrem.
TpeGoBanus: Acrobat Reader.

http://feht.donntu.ru/strukt/ox/students/metod.htm
hitp://ea.donntu.org:8080/jspui/handle/123456789/29109
http://evolkova.ucoz.net/index/kontrolnaja_rabota_po_obshhej khimii/0-13

. Koncmekr nexmmii mo oOmeit xumuu [DnekTpoHHEBIH pecype] : coct. B.B.IIpucenckuii. —
Jonenxk, 2013

http://ea.donntu.org:8080/jspui/handle/123456789/22619

MATEPHAJJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUILJINHBI
1. JlekunuoHHBIC 3aHATHS:
- JlexiuoHHAs ayAUTOPHS, OCHAICHHAS TPOECKTOPOM, SKPAaHOM;
- Ilepuomuueckas Tabauna J[.M.MeHnneneesa,
- Kommnext tabmuif co cipaBOYHBIMH JaHHBEIMU;
- XuMugecKkas MoCyaa, PpeaKTUBHI U MPUOOPH! ISl IEKIMOHHBIX AEMOHCTpaLMid.

2. IIpaxTHyeckue 3aHATHH:
- CIIpPaBOYHEIC MaTEpHANEI B KOJNUYECTBE, HEOOXOAMMOM Ul HHAHMBHAYAIBHOIO
TIOJIb30BAHUA CTY/IEHTaMH;
- HaKeT MHIUBHIYAIBHBIX 33JaHHH MO KaXXJOW TeMe I TEKYIIEro KOHTPOJISL
YCIIEBAEMOCTH.

3. JlabopaTopHbie paGoThl (6 ayauTopmii), oCHAIEHHbIE:
- INTaTUBHI METAIIMYECKHE;
- INTATHBHI I MPOOHPOK ;
- naboparopHas nocyna (IpoOupKH, KONOBL, CTaKaHbl, MEPHBIE IIUITHH/IPEI, XHMUYECKHE
BOPOHKH, JJA0OpATOPHBIE CTYIIKH € IIECTHKAMH);
- GropeTKH;
- BOIsAHAas OaHs;
- 3JIEKTPOJIU3ED;
- ammapar Kummna;
- BeCHI AaHAIMTUYECKIUCE;
- BECHI JIaOOPaTOPHEIC;
- XUMHYECKUE PEaKTUBBI;
- BBHITSDKHBIC MIKa(bI;
- KOMILIEKT IUIaKaTOB CO CIIPABOYHBIMH JAHHBIMH.

CocraBurens paboueit mporpamMMet: /) ?7/;:1 JL.W. PyGnena

(noanuce)




