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1. Heau u 3aga4m QAU CHUTITHHBI

1.1. Heau TUCHUNIHHBI
@opMUPOBaHHWE Yy CTYICHTOB COBPEMEHHBIX TMPEIACTABICHUH O CTPOCHMH U CBOMCTBaX
XUMHUYECKHUX BEIIECTB U 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKHUX MTPOLIECCOB.
U3yuYeHUE XUMUYECKUX CHUCTEM U (yHIAMEHTAIbHBIX 3aKOHOB XMMHHU C MO3ULUNA COBPEMEHHOU
HayKH1
dbopMupoBaHUE HABBIKOB SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUM ISl U3YUYE€HUS CBOICTB BEILIECTB U
UX PEAKIIMOHHOHN CIIOCOOHOCTH

1.2. 3agaum IMCHUIIITHHBI
—  H3y4YeHHUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XMMHUYECKUX MPOIIECCOB;
—  H3y4YCHHUE CBOMCTB XMMHUYECKHUX CHCTEM;
—  H3y4YCHHUE B3aMMOCBSI3H MEXITY IPUPOION BEIIECTBA M €0 PEAKIIMOHHON CITOCOOHOCTHIO.

2. Mecto nucunniimubl B ctpykrype OITIOIIT
Huctunnuna «Xumus» (b1.5.22) otHocuTes k 610Ky 1 (0a30Bast uactsb).
[TocnenyromumMu OUCLMIUIMHAMM ~ SIBJSIFOTCS:  be3onmacHocTh  ku3HenesTenbHocTH, Pusmuka,
Dkosorusi.

3. TpeOoBaHus K pe3yJibTATaM OCBOCHUS AUCHHMILINHBI

[Tponiecc n3yueHus: AUCIUTIIMHBI HAIPABJICH Ha (POPMUPOBAHUE CICAYIONMUX KOMITCTCHITU:

—  OIIK-5 cnocoOHOCTHIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOIeM, BOSHUKAIOIINX B
xone npodeCcCHOHATBHOW AESITeNbHOCTH, HPUBIEYb A MX PELICHUS COOTBETCTBYIOMIMHA (DU3HKO-
MaTeMaTU4eCKUH anmapar;

B pe3ynbprare u3yueHus IUCUUILIMHBI CTYAEHT JOJKEH:

— 3HATh OCHOBHBIC TIOHSTHS M 3aKOHBI XMMHUHU, TEOPETUYECKUE OCHOBBI CTPOCHHUS BEIIECTBA,
CBOMCTBA BEIIECTB W WX PCAKIUOHHYIO CIIOCOOHOCTh, YCIIOBUS IMPOTEKAHUS  PEaAKIIHIA,
(akTOpBI,BIUSIONIME HA CKOPOCTh M HAMpaBICHHE MPOTEKAHUS PEAKIIUU, YHEPTreTHUECKHEe U3MEHEHHsS B
MpoIecce TMPOTEKaHUsI PEaKIMH, CHOCOObI BBIPAKEHUS KOHIIGHTPAllUd ¢ CBOWMCTBA PacTBOPOB
ANEKTPOJIUTOB U HEIIEKTPOIUTOB, OMPEAEICHUE KUCIOTHOCTH CpPEbl, 3aKOHOMEPHOCTH MPOTEKaHUs
AMEKTPOXUMHUYECKUX MPOIIECCOB, MPOIECCHI KOPPO3UH METAIUIOB U METOJIBI 3AIIUTHI OT KOPPO3UH.

— yMeThb WHCIIOJIb30BaTh TEOPETUUECKUE 3HAHMS [Js1 PEIICHHUs] MPAKTHUYECKUX 3aday, [js
MHTEpIPETAIMHU PE3YIbTaTOB SKCIIEPUMEHTA

— BJIaJeTh HAaBBIKAMHU TIOCTAHOBKM U TIPOBEICHMS IKCIEPUMEHTa, OOpaOOTKU pPE3yabTaTOB
IKCIIEPUMEHTA

4. O0beM JMCHHMILIMHBI M BUABI Y4e0HOM padoThI
OO0mass TpyAOEMKOCTh JIHUCHUUIUIMHBI cocTaBisieT 2.0 3aueTHBIX €IUHUIBI M TpeAcTaBiIeHa B
tabmuue 4.1.
Tabnuna 4.1 — TpymoeMKOCTh AUCITUTUTHHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl
2 ceMecTp
AynuTopHbIe 3aHATHS (BCETO) 51 51
Jlexun 34 34
JlaGoparopHble paboOThHI 17 17
W3 Hux B MHTEPaKTUBHOM (hopme 10 10
CamocrositenpHas padbota (Bcero) 21 21
Brinonnenue nHAMBUYATbHBIX 3aaHUI 4 4
Odopmiterre oT4eTOB 10 JTab0paTOpHBIM paboTam
[Toaroroska k maboparopHbBIM paboTam S) 3)
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[TpopaboTka JIEKITMOHHOTO MaTepuasa 10 10
Bcero (0e3 ax3ameHa) 72 72
OO0mmas Tpy10eMKOCTh 72 72
3auetHbie EauHUITBI 2.0 2.0
5. Conep:xaHue TMCHMILTUHBI
5.1. Pa3zgeqnbl AMCHUILIMHBI U BUJAbI 3aAHATHI
Paznenbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEACHBI B TabuIe S.1.
Tabnuua 5.1 — Paznenbl IUCHUIUIMHBL U BUJIBI 3aHITHH
Bcero
Camocrt
Jlabopar 9acoB
OSITEeTIbH dopmupyemblie
Hazpanus pa3aenoB IUCUUTUTHHBI Jlekuuu = opHbIe (6e3
KOMITETEHITUU
paboTsI 9K3aMEH
pabora
a)
2 cemectp
1 OcHOBHBIC MTOHITHUS U 3aKOHBI XUMHUHU 2 2 4 OIIK-5
2 PeakmmoHHas CriocOOHOCTDH BEIIECTB. 4 2 OIIK-5
OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
COEIMHEHUN
3 Ctpoenue atoma. [leprnoauyeckuii 3akoH u 4 0 2 6 OIIK-5
NEPUOANYECKAsl CUCTEMa XUMHYECKIX
anemenToB J[.1. Menneneesa
4 Xumuyeckas CBS3b OIIK-5
5 DHepreTuka XUMHUYECKHUX MTPOIIECCOB. OIIK-5
XuMudeckasi TepMOJUHAMHIKA
6 XuMuueckasi KHHETHKA. 10 OIIK-5
7 ®a30BbIE PAaBHOBECHSI B T€TEPOTrE€HHBIX 11 OIIK-5
CUCTeMax
8 OcHOBBI ATEKTPOXUMHUH. OKHCIUTEIIBHO- 4 3 3 10  OIIK-5
BOCCTaHOBUTEJIbHBIC PEAKITHH.
9 PacTBOpHI 4 4 3 11 OIIK-5
Hroro 3a cemectp 34 17 21 72
Hroro 34 17 21 72
5.2. Conep:kanue pa3aesioB IMCUUIJIMHBI (110 JeKIUSIM)
Coneprkanue pa3eioB TUCIUATIINH (TIO JIEKIHMSIM) PUBEICHO B TadmuIie 5.2.
Tabnuua 5.2 - Coneprkanue pa3aenoB TUCIUIUIAH (TIO JEKIUSIM)
dopmupye
Tpynoe MBIE
CogeprkaHue pa3aenoB JUCHUILITUHBI 1O
Hassanwus paznenos MKOCTb,
JCKIUSIM
q KOMIIETEHI]
17071
2 cemectp
1 OcHOBHBIE MOHATHUSA U 3aKOHBI [Ipenmer xumMuu. ATOMHO-MOJIEKYISIPHAS 2 OIIK-5
XUMHH Teopusi. OCHOBHBIE TIOHSATHS: aTOM,
MoOJIeKysa, XUMHUYECKH 3JIEMEHT.
[IpocThle U cnoxkHbIE BEWIECTBA. SBIICHUE

CornacoeaHa Ha noptane Ne 16717




2 PeakmyioHHasi CHOCOOHOCTh
BelecTB. OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COEAUHEHUI

ayuiotponuu. MosekynsapHas Macca.
Mous. Monsipaas macca.
CTexnoMeTpuUeCKUe 3aKOHBI: 3aKOH
SKBUBAJICHTOB (IMOHSATHE SKBUBAJICHTA U
HKBHUBAJICHTHOW MacChl), 3aKOH
IIOCTOSTHCTBA COCTaBa XUMUYECKUX
coelMHEHUH. ['a30BbIe 3aKOHBI: 3aKOH
00BEMHBIX OTHOIIICHHI, 3aKOH ABOTAPO.
[Tepuogmyeckuit 3aKk0H U TEOPUSI
CTPOCHUS] XUMHUYECKUX COCTMHEHUM.

HUroro

Krnaccudukarus XuMA4eCcKux
coenuuennii. CteneHb

okuciicHus. OCHOBHEIC KJIaCCHI
HEOpraHW4YeCKuX coeauHeHui. Kucmorsl,
COJIM,0CHOBAHMS, OKCUIbI, KX
KJ1accu(uKaIys 1 XAMUYECKUE CBOKCTBA.
Kuca0THO-0CHOBHBIE CBOICTBA BEIIECTB.
CaoiictBaamdpoTepHOCTH. PeakiimonHas
CHOCOOHOCTH aM(pOTEPHBIX OKCHIOB U
ruaApokcu0B. Turbl coneit. IsMeHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB
0 MEePUOAAM U IPyMIaM. DJIEKTPOIUTHI.
DNEKTPOTUTHYECKAS JUCCOIUAITHS.

SN

Hroro

OIIK-5

3 Crpoenue aroma. Ilepuognueckuii
3aKOH U MEepUOANYEcKas CUucTeMa
XUMHYECKHMX 31eMeHToB [I. 1.
Menneneena

4 Xumunueckas CBI3b

CrpoeHue aToma U epruoaAnYecKas
cuctema aneMeHToB. [loctynarsl bopa.
KBaHTOBO-MexaHNYECKask MOJEIb aToMa.
dopma aTOMHBIX opOuTanei (s, p).
KBanroBeie uncina. [Ipunnun [aynu.
IIpaBuno I'ynna. [IpaBuno Kireukosckoro.
Ilepronnueckas cuctema U MOpsAI0K
3aI10JIHEHUS YDHEPTETUYECKUX YPOBHEH B
CTPYKType aroma. Paanycel aToMOB U
MOHOB. DJEKTPOOTPHULATEIbHOCTb.
OHeprus HOHU3aLMH, CPOACTBO K
ANeKTpoHy. I3MeHeHne CBOMCTB
AIIEMEHTOB U UX COEIMHEHUH 10
nepuosiaM U TpyIam.

N

Hroro

OCHOBHBIE BU/Ibl XUMHUYECKOH CBS3H.
IIpupona XUMHUYECKOH CBA3H.
XapaKkTepuCTUKN XUMHYECKOHN CBS3H.
KoBaneHnTHas CcBsI3b, MEXaHU3MBI €€
o0Opa3oBaHMsI: OOMEHHBIHN, TOHOPHO-
akuenTopHeli. [1oaIpHOCT KOBAIEHTHOMN
cBsi3u. Teopusi BAJICHTHBIX CBA3EHM U
00bsICHEHHE BaJICHTHOCTH JIEMEHTOB
METOJIOM BaJICHTHBIX CBsI3€il. OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUE
aroMa.lIpocTpancTBeHHas CTpyKTypa
MoseKyI. Tumsl ces3en — 6, m. MonHas

N

OIIK-5

OIIK-5
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cBA3b. MeTainueckast CBs3b.
Pu3nuecKoe COCTOSHME BEILIECTBA.
TBepmoe Teno. DHeprus
KPUCTAJTINYECKOU pEeLIETKU. THUIIBI
KPUCTAIIMYECKUX CTPYKTYP U UX
cBoiictBa. [lonstue rubpuauzanuu.
OcHoBHbIE THIIBI THOPUIU3ALINY.

Hroro
5 DHepreTuka XUMHUYECKUX Xumuueckas tepMmoarnHaMuka. [lonarue 4 OIIK-5
npoueccoB. XuMHUUIECKast XUMHYECKON CUCTEMBI. THIIBI CUCTEM.
TEPMOJUHAMUKA PaBHOBecHOE cocTosiHME cucTeMbl. TuIibl

TEPMOIMHAMUYECKUX MPOLIECCOB:
oOpaTumbie, HEOOpaTUMEIE,
CaMOIIPOU3BOJIbHBIE, PABHOBECHBIE.
OCHOBHbIE TOHATHUSI TEPMOANHAMUKH:
BHYTPEHHSs SHEPrusi, padboTa, TeIoTa.
[1epBblil 3aKOH TEPMOIUHAMUKHU.
[Tonsitre suTaNbIHN. TernoBoi 3 dexT
peaKIu, 3K30TePMUYECKHE U
SHAOTEPMUYECKUE PEAKIIUH.
TepMoxuMHUeCKHE ypaBHEHUS U UX
ocobenHoctu. CTaHAapTHBIE TETIOTHI
oOpa3oBanus BellecTB. 3aKkoH [ecca,
clencTBHE U3 3aKoHa [ecca.
Tennoemkocts. [IoHsTHE SHTpONIUH.
BTopoii 1 Tperunii 3aKOH TEPMOJIMHAMUKH.
CaMonpon30BOJIbHBIE TPOLIECCHI.
OHTaIbIUNHBIA U SHTPOITUUHBIN
(bakTOpbl XUMHUYECKUX PeaKIuil. DHeprus
I'n606ca.

HUrtoro

6 XuMuueckass KHHETHKA. XuMuueckas KHHEeTHKa. [ oMOreHHsie u 4 OIIK-5
reTeporeHHbie peakiuu. CKopocThb
XUMHUYECKON peakIuu. 3aKoH
nercTByronmx mace. Koncranra
ckopoctu peakuuu. [Ipasuino Bant-
Todda. Obparumbie u HEOOpaTUMBIE
xumuyeckue peakiuu. Koncranra
paBHOBECHS. 3aKOH JIEUCTBYIOIINX Macc
Ju1st paHoBecus. [Ipunnun Jle-Illarense.
OHeprus akTUBAllMK U YPaBHEHUE
AppeHnyca. 3aBUCUMOCTb CKOPOCTH
peakuuu ot Karaiuzaropa. Karamms.

Hroro
7 ®a30BbIE PaBHOBECHS B da3oBble paBHOBecus. Pa3a, 4 OIIK-5
reTEPOreHHBIX CUCTEMAX reTeporeHHasl 1 ToMOreHHasi CHCTEMA.

[TpaBumno ¢a3 ['m66ca. Crenenp cBOOOIHI,
KOMITOHEHT. OJTHOKOMIIOHEHTHBIE
cUCTeMBl. JlnarpaMma COCTOSIHHS BOZBI.
JlnarpaMMmsl IIJ1aBKOCTH
JIByXKOMIIOHEHTHBIX CUCTEM. DBTEKTHKA.
IIpaBuno peruara. TBepasie pacTBOpHI.
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Tumnsl TBEpABIX paCTBOPOB: 3aMEIICHUS,
BHE/IPEHUSI, BEIYUTAHUSI.

Hroro

8 OCHOBBI NIEKTPOXUMUH.

peakuum.

9 PactBopbI

Hroro 3a cemecTp

OKuCINTEIFHO-BOCCTAHOBUTEIILHBIE

ONEKTPOXUMHUUYECKHUE ITPOLIECCHI.
SIBrienue areKkTposrsa. ['aapBaHnYecKue
sieMeHTHI. CTCIICHb OKUCIICHHS,
OKHCJICHHE U BOCCTaHOBJICHHE.
ONEKTPOAHBIE MPOLIECCHI.
DIEKTPOJIBUKYIIAs CHJla DJIEMEHTA.
CranaapTHBIN BOJOPOIHBIN 3JIEKTPO/I.
DIIEKTPOJIU3 B paciuiaBe. IIEKTPOIU3 B
pacTBope. 3aKOHbI AEKTposn3a. Bexon
1o Toky. Koppo3usi meTaios:
XUMHUYECKas, ICKTPOXUMUYECKAs.
3anmTa METalioB OT KOPPO3UHU

HUroro

PactBopsl, THIBI pacTBOpoB. IIponecc
pactBopeHust. CriocoOb! BBIpayKECHUS
KOHIIEHTPAIIMX PACTBOPOB.
PactBopumocts. IlepenacoliieHHbIe
pacTBOpBI. DHEPreTHKa

pactBopenus. Kpucramioruapars!.
CBoiicTBa pacTBOPOB HEAJIEKTPOIUTOB.
Ocmoc.3akon Bant-Todda. 3akon
Paymsa. Temnieparypa kuneHus u
3aMep3aHus pacTBopoB. Teopus
AIIEKTPOJIMTHYECKON I CCOITHAITIH.
Crenenpb AMccOLMAINM, KOHCTAaHTA
nuccoranmy. U3oronnueckuut

ko3¢ ¢unrent. CBoiicTBa pacTBOPOB
DIIEKTPOIIUTOB.

4

4

Hroro

4
34

OIIK-5

OIIK-5

5.3. Pa3gesbl AMCHMILIMHBI M MEKIMCHUILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMH (TPeAbLTy IIUMHU)
U o0ecrieynBaeMbIMU (MOCJIeAYHOIIUMH) THCHUILINHAMHA
Paznensl uCHUIUIMHBI U MEXAUCUUIIIMHAPHBIE CBSI3U C 00ECHEeYMBAIOUIMMU (TIPEIBITYIIIMHI) U

obecrneurnBaeMbIMH (TTOCIEAYIONIMMHI ) TUCIUTUTMHAMY TIPEICTaBICHbI B Tabmuiie 5.3.
Tabnuna 5.3 - Pazaensl AUCITUTUTHHBI 1 MEXIUCITUTUTHHAPHBIE CBS3H

HanmeHoBaHNe JUCHUILINH

Ne paznenoB qaHHOW MUCHIMIUIAHEL, IJIs1 KOTOPHIX HEOOXOIUMO U3YUCHHE

O6CCHC‘II/IBaIOH_II/IX 1 00eCIIeYnBaeMbIX JAUCLHHUITIIINH

1 2 3 4 5 6 7 8
[Tocnenyromuye TMCUUTUIAHBI
1 be3omacHOCTh + + + + + + + 4
KH3HEACATCILHOCTH
2 ®dusuka + +
3 Dxomorust + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEeHIM I, (POPMHUPYyeMBIX IPH U3YYCHUHU AUCUMILIMHBI, M BUAOB 3aHATHI
CooTBeTcTBHE KOMIETEHLMH, (OPMUPYEMBIX MPH HM3YYEHUH AUCHUIUIMHBI, ¥ BUIOB 3aHATHH

CornacoeaHa Ha noptane Ne 16717




IpeCTaBIeHo B Tabmule 5.4

Tabnmuna 5.4 — CooTBeTCTBHE KOMIETEHIIMA W BHUIOB 3aHATHH, (DOPMHUPYEMBIX TIPH H3yYECHUU
JUCIUTLTAHBI
Bungw! zaustuit
Komnerenuu )
" JlaGoparopasie = CamocTosTEIbHA OPMbI KOHTPOJIA
Jlexuuu
paboThI g pabora
OIIK-5 + + + KontponpHas pabdora, OTuer no

WHIUBUIYaJIbHOMY 3aJaHUIO,
KoncnekT caMonmoaroToBKH,
3amuTa otuera, OTYET MO
naboparopHoii pabote, Ompoc Ha
3aHATHAX, TecT

6. UnTepakTuBHBbIE MeTOABI M (POPMBbI OPraHU3ALMHU 00yUEeHUSsI
TexHOMOruM MHTEPAKTUBHOTO OOYyUYCHHs TPHU Pa3HBIX (GopMax 3aHATHH B yacax NPHUBEICHBI B
Tabmuue 6.1
Tabmuma 6.1 — TexHOIOTMH UHTEPAKTUBHOTO 00YYEHUS TIPU Pa3HBIX OpMax 3aHATUHN B yacax

WuTepakTiBHBIC
Mertobt nabopaTopHbIe Bcero
3aHSATUS
2 cemecTp

[Ipe3eHTanuu ¢ UCIONIBb30BaHUEM Pa3aTOYHBIX 6 6
MaTrepHajioB ¢ 00CYXK/IEHUEM

PaGora B KOMaH/e 4 4
Hroro 3a cemectp: 10 10
Hroro 10 10

7. JIaGopaTtopHbIe padoThI
HanmenoBanue 1abopaTopHbIX paboT npuBeaeHo B Tabnune 7.1.
Tabnuua 7. 1 — HaumeHoBaHue 1a00paTopHbIX paboT

®opmupye
Tpynoe MbIE
HazBanus pasnenos HaumenoBaHue 1a60paToOpHbIX padOT ~ MKOCTb,
q KOMITETEHI]
un
2 cemectp
5 DHepreTuka XMMHUYECKHUX Omnpenenenue TemioBoro agdexra 2 OIIK-5
npoueccoB. XUMHUUYECKas peakuuy HENTpaau3aluy.
TEPMOJIMHAMUK
CPMOAMHAMHKA Uroro
6 XuMundeckasi KHHETHKA. CKOpOCTh XMMHUECKHUX PEAKIIHM. 4 OIIK-5
XHWMHYECKOE PAaBHOBECHE.
Hroro
7 ®a30BbIEC PaBHOBECHUS B Jnarpamma I1aBKOCTH 4 OIIK-5
reTepOreHHbIX CUCTEMaX JIByXKOMIIOHEHTHOM CHCTEMBI.
Hroro
8 OCHOBBI AIIEKTPOXHUMHH. Onekrposms. Kopposwus. 3 OIIK-5
KHCIIUTEIIbHO-BOCCT
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE Wroro
pEeaKIuu.
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9 PactBOpHI

PacTtBopHI

4 OIIK-5

Hroro

Nroro 3a cemecTp

8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
He npenycmorpeno PYII

9. CamocrosiTesibHAsA padoTa
Bunel camocrositensHOM paboThl, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUH MPE/ICTABICHbI B

17

tabmume 9.1.
Tabnuna 9.1 - Buasl camocTosTeIbHOM paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMITETCHITIH
dopmupy
Tpyno
. eMble
Buael caMoCTOSTENBHOW ~ €MKOCT
Hazpanus pa3znenos DopMbI KOHTPOJIS
paboThI b,
,  KommereH
1007041
2 cemectp
1 OcuoBHble oHsiTUst 1 [IpopaboTka JTEKIIMOHHOTO 1 OIIK-5 Kontponwshas pabora,
3aKOHBI XUMHUH Marepuasna Ornpoc Ha 3aHATHSIX,
Brmonnenue 1 Orser o
WHWBUIYAIbHBIX 3aJIaHUH MHJBUNYaIIEHOMY
3ajaHuio, Tect
Hroro
2 Peakuuonnas [TpopaboTka IEeKIMOHHOTO OIIK-5 Omnpoc Ha 3aHATHSIX,
CIIOCOOHOCTD BELIECTB. Marepuasna Otuer no
OcHOBHBIE KJIacChl BhIIOTHCHME 1 WHIUBUAYAILHOMY
HCOPTaHMHCCKIX WHIMBUTYAIbHBIX 3aJIaHUH 3a/1aHHIo
COETMHEHU I
Hroro 2
3 CtpoeHue aToma. [TpopaboTka JIEKITMOHHOTO 1 OIIK-5 KonTpomnpHas padora,
[Teproanueckuii 3akoH U1 Marepuala Ompoc Ha 3aHATHUSX,
NEePUOMIECKAs CUCTEMA o oo 1 Otuer no
XUMHYECKUX SNEMEHTOB | \\prvvyroyrn o Hbix 38 TaHHI WHIUBUAYAIEHOMY
J.. MeHnneneeBa 3ajanuio, Tect
Uroro 2
4 Xumuueckast CBA3b [TpopaboTka JIeKIIMOHHOTO OIIK-5 Koncnekr
Marepualna CaMOIOJITOTOBKH,
BhITOTHEHME 1 gOHTPOJ'H)HaS[ pabora,
WHIWBUAYAIIbHBIX 3a/IaHUN TpOC Ha 3aHATUAX,
Ortuer 1o
Hroro 2 WHUBU1yaJIbHOMY
3aJIJaHUIO0
5 DHepreTuka [TpopaboTka ITeKIIMOHHOTO 1 OIIK-5 Ortuer no
XUMHUYECKHUX MPOIECCOB.  MaTepuaia WHIUBHUTYAIbHOMY
XuMudeckas TToAroToBKa K 1 3a1éaH1/u0, OTIEeT 1230
TEPMOTMHAMUK TOPHOM T
CPMOAMHAMHKA nabopaTopHBIM paboTam f1abOpaTOpHOM paboTe
Hroro 2
6 Xumunyeckas kuHetuka. [IpopaboTka JIEKIIMOHHOTO OIIK-5 Ortuer no
Marepuana WHINBUIYAIEHOMY
TToroToBKa K 1 3azéaHmo, OTtEeT réo
1abopaTopHBIM paboTam 71adOpATOPHOM paboTe
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Utoro 2
7 ®azoBbie paBHOBecHs B [IpopaboTka IEKIIMOHHOTO 1 OIIK-5 Ornpoc Ha 3aHATUSIX,
FeTEPOTeHHBIX CUCTEMAaX  Marepuania Otuet no mabopaTopHO
IToaroroBka K 2 pabote
J1abopaTopHBIM paboTam
Hroro
8 OcHoBBI AnekTpoxumun. [IpopaboTka JEKITMOHHOTO 2 OIIK-5 Ortuer no
OxucauTenpHo- Mmarepuasa WHIUBUAYAIbHOMY
BOCCTAHOBUTEIBHBIE TTofroToBKa K 1 3a1éaHmo, OTfieT réo
peaxiuu. 11aGOPATOPHBIM PaGOTaM naboparopHoii paboTe
Uroro
9 PactBOpBI [TpopaboTka JIEKITMOHHOTO 1 OIIK-5 3amura ot4yeta, KoHcrekT
Mmarepuala CaMOIOJITOTOBKH,
OdopmieHre 0T4eTOB 10 2 gOHTpom’ Has pabora,
MPOC Ha 3aHATHUIX
nabopaTopHBIM paboTam poc Ha 3a >
Otuer no naboparopHoii
Htoro 3 pabote
Hroro 3a cemecTp 21
Hroro 21
10. KypcoBasi pa6ora (mpoeKr)
He npenycmorpeno PYII

11. PeiiTunroBas cucremMa AJIsl OHEHKH YCII€BAEMOCTHU CTYICHTOB

11.1. BanjbHble OLEHKHU AJIS 3J1eMEHTOB KOHTPOJISI
Tabnuua 11.1 — baniabHbIe OLIEHKH JIJ1s1 37IEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcuManbHbIi MaxkcuManbHbI
DneMeHThI y4eOHOM OaJ 3a nepuos Bcero 3a
O6amn Ha 1-yto KT ¢ Gan 3a nmepuon
JESATEIIBHOCTH mexny 2KT n na CEMECTP
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEIl cemecTpa
2 cemecTp
Koncnexr ) ) 2 12
CaMOIIOATOTOBKYU
KonTponbHas pabota 10 10 25
Ornpoc Ha 3aHATUAX 10 10 25
Oruer 1o 10 10 25
VH/IMBUIYAIEHOMY
3a/1aHUIO
OTueT o maboparopHOi 5 5 3 13
pabore
Hroro makcumym 3a 40 40 20 100
epUos
Hapacraromum urorom 40 80 100 100
11.2. Ilepecyer 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[lepecuer 6amIOB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MTpeCcTaBieH B Tabnuue 11.2.
10
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Tabmuma 11. 2 — [lepecyer 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

banibl Ha 1aTy KOHTPOJIBHOW TOUKHU OrneHka

> 90% ot MakcuManbHOU cyMMBbI O6aitoB Ha aaty KT 5)

Ot 70% no 89% ot makcuManbHON CyMMBI Oai1oB Ha aary KT

4
Ot 60% 110 69% oT MakcuMaIbHOM cyMMBbI O6aioB Ha aary KT 3
2

< 60% ot MakcuMasbHOW cCyMMBI O6astoB Ha aaty KT

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULMOHHYIO M MEKIYHAPOJAHYI0O OLIEHKY
[lepecueT cymmbl 6alIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TaOIHIe

11.3.
Tabmuna 11. 3 — IlepecueT cyMMbl OJIJIOB B TPAAUITMOHHYIO H MEKTYHAPOAHYIO OLICHKY

Hrorosasi cymma 6aiios,

Onenka (I'OC) YYHUTHIBACT YCIEIIHO CAHHBIN Onenka (ECTS)

IK3aMEH

5 (oTM4HO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1o) (3a4TeHO) 75 -84 C (xoporo)
70-74
65 - 69 D (ynoBieTBOpUTEIBHO)

3 (YAOBIETBOPUTENIHHO) (3a4TEHO) 60 - 64 E (HocpeicTaeiio)
2 (HEYOBACTBOPUTENLHO) (1e Hwmxe 60 6ammos F (HeynoBneTBOpUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O00ecTieyeHue TUCHMIINHBI

12.1. OcHoBHasi auTEeparypa

1. Koporun H.B. O6mas xumus [Tekcr] : yaeOHuk s By3o / H. B. Koposun. - 8-e¢ usn.,
crepeotun. - M. : Beicmas mkoma, 2007. - 559 c. : un. - (Ilobenutens KOHKypca y4eOHHMKOB). -
bubnuorp.: c. 546. - IlpenM. ykas.: ¢. 547-557. (nanuune B 6ubnmoreke TYCVYP - 59 ok3.)

2. OcHOBBI 0o0miel U ¢uzndecKod XUMHH [DIEKTPOHHBIH pecypc]: YdeOHnoe mocodbue / M.B.
TuxonoBa, HM.A. ExumoBa; TOMCKHN TOCYIapCTBEHHBI YHHUBEPCUTET CHCTEM YIIPAaBICHUS U
panuoanexkrponuku (Tomck), Kadenpa sneKTpoHHBIX TEXHOJOTHM M 3KOJOTMYECKOr0 MOHUTOPHMHIA. —
OneKkTpoH. TeKcToBbie gaH. — Tomck: 2015, 200 c. [DnexkrponHblii pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/5136, nara obpammenus: 06.03.2017.

12.2. lonoiHuTeAbHAS JIUTEpPaTypa

1. Tnunaka H.JL O6mas xumust: YaeOnoe mocooue mist By3oB / H.JL. [munka. — 11-e u3n.—M-JL.:
Xumus, 1964. — 688c.: wi.; Tabn. — UmeH. ykas.: ¢. 669-670. — [Ipenm. ykas.: c. 671- 688. (Hanuuue B
ouobmuorexke TYCVYP - 37 ok3.)

2. AxwmeroB H.C. Heoprannueckas xumus : Yue6Hoe nmocobue /i By3oB / H. C. Axmeros. - M.
: Beicmias mikona, 1969. - 638[2] c.: wn. — [IpenM. ykas.: ¢. 629-639. (nanuuue B 6ubauorexe TYCVYP - 15
9K3.)

3. Xwumus: Yueonoe nocodue / I B. CmupnoB, I. M. SkynnHa, MUHHCTEPCTBO 00pa3oBaHUs
Poccuiickonn  @enepauuu, TOMCKHN TOCYIapCTBEHHBIM YHHUBEPCUTET CHCTEM  YIPaBICHUSA U
paauosnekTponuku, Kadenpa texnonoruu paanosnekTpoHHoi ammaparypsl. - Tomck : TMIJIO, 2000. -
157 c.: un. (manuuue B 6ubnuoreke TYCVYP - 31 7k3.)

4. Tnunaka H.JL. 3agaum u ynpaxHeHus mo oouieit xumun : YuebHoe nocodue ans By3oB / H.JL.
I'munka. - 20-e uzn., crepeorun. — M.: Xumus, 1973. — 263[1] c.: un. — b. 1. (Hanuuue B 6uOIMOTEKE
TYCVYP - 38 5k3.)

5. Xumms [OnekrpoHHblii pecypc]: yueOnoe mocobme / E. B. UYukun; Tomckuit
TOCYIAapCTBEHHBIN YHUBEPCUTET CHCTEM yrpaBieHuss u paguodniekrpoHukn (Tomck), Kadenpa
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PaMOANIEKTPOHHBIX TEXHOJIOTHIA U HKOJIOTHYECKOTO MOHUTOPUHTA. — DIIEKTPOH. TEKCTOBBIE aH. — TOMCK:
[6.m.], 2012. - on-line, 170 c. — b.u. (https://edu.tusur.ru/training/hublications/1138) [DnekTpoHHBII
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1138, nara obpamenus: 06.03.2017.

6. Yuxun E.B. Xumus [Tekct]: yue6HOe mocobue / E. B. UukuH; MuHHCTEpCTBO 00pa30BaHus U
Hayku Poccuiickoii ®enepanuu, TOMCKMI TOCYIapCTBEHHBI YHMBEPCUTET CHUCTEM YIpPaBICHUA U
paguosnexkTpoHuku (Tomck), @akynbTeT qUCTAaHIIMOHHOTO 00yueHus. - Tomck: Db Konrtent, 2012. - 170
c.: . — bubmuorp.: ¢. 157. (manmuuue B 6ubmoreke TYCVYP - 62 3k3.)

12.3 YueOHO-MeTOOHIECKHE IOCO0OUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOAMYeCKHe MOCo0Us

1. Xwumusa [DnekTpoHHBIN pecypc|: MeToguveckue ykazaHUs IJIsl MPOBEACHHUS MPAKTHYECKHUX
3aHATHH M OpPraHU3allMM CaMOCTOATEIbHON paboThl CTYAEHTOB MO AUCHMIUIMHE «Xumus» / TuxoHoBa
M.B., 2015. — 21 c. [DnexTponHslii pecypc] - Pexxum nocryna: http://edu.tusur.ru/publications/5137, nara
obpamenus: 06.03.2017.

2. Yuxun E.B. Jlabopatopubie paboTel mo xumum [Tekcr]: yueOHO-MeTomuyeckoe mocobue /
E.B. Yukun; MunucrepctBo oOpasoBanust Poccuiickoit ®enepauuu, Tomckuil rocynapcTBEHHBIN
YHUBEPCUTET CHUCTeM ympaBieHus u paauosnektponuku (Tomck), Kadeapa paanosnekTpoHHBIX
TEXHOJIOTHIA U dKojormueckoro Monutopunra. — Tomck: TYCVYP, 2012. — 77 c.: un., Tadn. - bubmuorp.:
c.73. (manuuue B 6ubnuoreke TYCVYP - 51 5k3.)

3. Yuxun E.B. COopHuk 3amad W ynpaxHeHud mno oOmeir xumuu: [Tekct]: YueOHo-
Metoanueckoe nocodbue / E.B. Yukun, pen. xkana. xuMm. Hayk A.UW. 'ananos; peu. C.5l. Anekcanmposa;
MunuctepctBo 0o6pazoBanus Poccutickoit ®enepannn, ToMCcKuii rocy1apCTBEHHBIN YHUBEPCUTET CUCTEM
ynpasieHust 1 paanodekTpoHuku (Tomck), — Tomck: ToMckuii rocyqapCcTBEHHBI YHHUBEPCUTET CUCTEM
YIOPaBICHUS U paguo31eKTpoHuKH, 2015. — 296 c. (POTOM: 50 3k3.; cu3 1: 1 3k3., cu3 5: 5 3k3.; ayHi: 48
9K3., Bcero 100 sk3.) (manuune B 6ubmnorexke TYCVYP - 100 5k3.)

4. UYuxun E.B. JlaGoparopubie paboThl 1O XHMHH [DJIEKTPOHHBIM pecypc]: ydeOHO-
metoanueckoe nocoodue / E.B. Uukun; Tomckuii TocynapcTBEeHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U
paanosnexktpoHuku (Tomck), Kadbenpa paanod’neKTpOHHBIX TEXHOIOTUNA U SKOJIOTHYECKOTO MOHUTOPHUHTA.
— DIeKTpOH. TeKCToBbIe MaH. — Tomck: [0.1.], 2012. — on-line, 78 c. [DnexTpoHHBINA pecypc]| - Pexxum
noctyna: http://edu.tusur.ru/publications/3020, nara obpamenus: 06.03.2017.

5. UYuxkun E.B. COopHuUK 3a7a4 ¥ yIIpaXHEHUH 10 o011eil xumuu: [ DnekTpoHHsIi pecypc] / E.B.
YukuH, ToMckuil rocynapCTBEHHBI YHHBEPCUTET CHUCTEM YIPABICHUS U PaanodeKTpoHUKH (Tomck),
Kadenpa paanosneKTpOHHBIX TEXHOJOTHIA U YKOJIOTMYECKOTO MOHUTOPHHTA. — DIEKTPOH. TEKCTOBLIE JIaH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [DnektponHbii pecypc] - Pexum mocryma:
http://edu.tusur.ru/publications/642, nata obpamenus: 06.03.2017.

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOUSA 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMM 3/10POBbS

Y4eOHO-MeTOAUYECKHE MaTepHallbl JJIsl CAaMOCTOSTENIbHON U ayAMTOPHOM paboThl 00y4arouIuxcs
U3 4YMClIa MHBAJIMJIOB MPEIOCTABIAIOTCA B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHHUSAM HX 3[0POBbS U
BOCTIPUATHS HH(OPMALINH.

JI1s1 1ML ¢ HApYLIEHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JIJ1s1 JIM1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

— B Ie4aTHo opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTaTEJLHOI0 anmnapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opMe.

12.4. Pecypcsol cetn UHTEepHeT

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbBIE, IOMCKOBBIE CHCTEMbI H TpedyeMoe
NporpaMMHoe odecneyeHmne

1. http://edu.tusur.ru — Hayano-00pa3oBaTeIbHBIN MTOPTAIT

2. http://www.chemistry.narod.ru, http://www.xumuk.ru —  uHPOPMAIIHOHHO-CIIPABOYHBIC
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pecypcbl
3. http://elibrary.ru — Hayunas saeKTpoHHAs OMOIHOTEKA
4. http://www.twirpx.com — 3JIeKTPOHHbBIC KHUTH 110 XUMHHU

13. MarepuajibHO-TEXHUYECKOE o0ecredeHue 1 CIUIINHbI
13.1. O6umue TpedOBaHNSI K MATEPHATbHO-TEXHHYECKOMY 00ecnedyeHU 0 JUCITUNIMHBI

13.1.1. MarepuaibHO-TeXHH4YECKOE O0ecrevyeHue 1Jis JIeKIIUOHHBIX 3aHATHIl
Jis mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIIA, TPYIIOBBIX U WHAMBHUIYAIbHBIX KOHCYIBTALUH,
TEKYIIEr0 KOHTPOJIS M MPOMEKYTOUHOW aTTEeCTAIlMH HCIIOIBb3YeTCs YYeOHasl ayTuTOPHs, ¢ KOJTHYECTBOM
MOCAJOYHBIX MECT HEe MeHee 22-24, 000opynoBaHHAas TOCKOM M CTaHAApPTHOW yueOHOM Mebemnbio. MiMeroTcs
HaIISIHBIE TTOCOOMS B BUJIE MPE3EHTAIINHN 110 JICKIIMOHHBIM Pa3JieliaM JIACIHUILTHHBI.

13.1.2. MarepuaJibHO-TeXHHYeCKOe obecnedyeHue A5 J1a00paTopHbIX padoT
Jns  mpoBeneHus J1a0OpaTOPHBIX — 3aHATHH  UCHONB3YyeTcs  XMMHUYecKas Jiaboparopus,
pacnosioxkeHHas 1o angpecy 634050, r. Tomck, np. Jlenuna, 40, 4 stax, aya. 424. CocraB 000pyn0OBaHHUS:
nabopaTopHbIE CTOJIBI, BBITSDKHOW IKad, XMMUYECKas MOCyAa, XMMUYECKHE PEaKTHBBI, KaJIOPUMETPHI,
HabOp apeoMeTpoB, BOMIsIHASA OaHs, TEPMOMETPHI, IIEKTPHUUECcKasl IUIMTKA, METAJUTMUECKHE U IrpadUTOBBIC
AJIEKTPO/Ibl, IIITATUBBI.

13.1.3. MarepuajibHO-TeXHHYECKOE o0ecnedyeHue JAJIs1 CAMOCTOSTEeIbHOM padoThl
Jns camocTosTenbHOM padOThl HCIMONB3yeTCs ydeOHas ayauTopHus (KOMIBIOTEPHBIH Kiacc),
pacnonioxkeHHas 1o ajapecy 634050, r. Tomck, np. Jlenuna, 40, 2 stax, aya. 233. CoctaB 000py10BaHUs:
yueOHass Mmebenb; kommbioTepbl kinacca He Hmwke [IDBM INTEL Celerom D336 2.8[Tu. - 5 mr,;
komnbiorepel  moAkiaoueHsl K cetu UHTEPHET wu  oOecneunBaroT [0OCTYNl B 3JIEKTPOHHYIO
nH(OPMAIMOHHO-00Pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajibHO-TeXHHYeCKoe o0ecriedeHre JUCIUIITUHBI /ISl JIMI[ C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 310POBbS

OcBoenue nucuuiuivHbl dunamMu ¢ OB3 ocyiecTBiIsieTcsl ¢ UCONIb30BAaHUEM CPENICTB 00yUEHUs
00I1Iero U CHelHMaIbHOr0 Ha3HAueHUs..

[Ipy o0OydyeHHH CTYIEHTOB € HApPYHIEHHSIMH CJyXa [PEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYJIbTUMEAUMHBIX CPEICTB M JAPYrMX TEXHUYECKUX CPEACTB
npuema/nepenadnd yueOHol nH(OpMauu B AOCTYMHBIX (popMax ajsi CTYIEHTOB C HapyLICHUSAMHU CIyXa,
MOOWIJIBHOM cHCTeMBl OOy4eHHUs Uil CTYICHTOB C HWHBAJIUAHOCTHbIO, MOPTATUBHOM WHIYKIIMOHHOM
CUCTeMbl. YueOHasi ayAuTOpHs, B KOTOPOW 0OOy4yaroTCs CTYAEHTHI C HAapyLIEHUEM cilyXa, o0OpyJoBaHa
KOMITBIOTEPHON TEXHUKOM, AyNIUOTEXHUKOM, BUJICOTEXHUKOM, AIEKTPOHHOM JTOCKOW, MYIBTUMEIUWHOU
CUCTEMOM.

[Ipu oOyyeHHMH CTYJIEHTOB € HAPYWIEHMSIMH 3PeHHUSIMU IIPETyCMOTPEHO HCIOJIb30BaHUE B
JEKUMOHHBIX U YU€OHBIX ayAUTOPHUSIX BO3MOKHOCTH MPOCMOTpPA Y/IaJ€HHbIX 00OBEKTOB (HAaIIpUMeEp, TEKCTa
Ha JIOCKE WJIM Claiifia Ha 9KpaHe) MpH MOMOIIM BUACOYBETUUUTENEH IS yAaJIEHHOTO IPOCMOTpa.

[Tpu 00y4yeHHUU CTYIEHTOB € HAPYLIEHUSMH ONOPHO-ABHUIATEJBHOI0 anmnapara HCIOJIb3YIOTCS
aJIbTepHaTUBHBIE YCTPOMCTBAa BBOJA MH(OPMALMU M JpyTMe TEXHHUECKUE CpPEeACTBA MpueMa/mepenadu
yueOHOM MH(pOpMaIMu B JOCTYNHBIX (opMax IJis CTY/IEHTOB C HApyIIEHHUSMU OIOPHO-IBUTATEIbHOIO
anmnapara, MOOMJIBHOM cucTeMbl 00y4eHUs ISl JII0AEH C MHBAIMIHOCTBIO.

14. ®oHa OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TPeOOBaHUSA K (OHIY OLIEHOYHBIX CPEICTB U METOAUYECKHE PEKOMEHAAlNU
@OHJI OLUEHOYHBIX CPEICTB M THUIIOBBIE KOHTPOJBHBIC 3aJaHHUs, HUCIIOJIb3YEMBIE Ul OLEHKHU
c(hOpMHPOBAaHHOCTH M OCBOCHHUS 3aKPEIUICHHBIX 3a IUCIUIUIMHOW KOMIIETCHIIMH TpH TMPOBEACHUHN
TeKyIlel, TPOMEKYTOUHOM aTTeCTAI[H 10 AUCIUILTHHE MPUBEACH B MIPUJIOKEHUH K pabodeil mporpaMme.

14.2 TpeOoBanus K (POHIY OLIEHOUYHBIX CPEACTB ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310pPOBbS
Jns CTYIEHTOB € HMHBAJIWIHOCTBIO NPEIYCMOTPEHBI JOINOJHUTENIBHBIE OIIEHOYHBIE CPEICTBA,
MepeyeHb KOTOPBIX YKa3aH B TaOIUIIE.
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Tadauua 14 — lonoJiHUTEIbHBIE CPECTBA OLIEHUBAHMS JJISl CTYAEHTOB ¢ HHBAJU/IHOCTHIO

Kareropuu ctyneHTos

Bupl TOTIOTHATENEHBIX OI[CHOUHBIX
CpEnCTB

@DOopMBI KOHTPOJIS U OLIEHKH
pe3yABTaTOB O0yUCHUS

C HapymeHusiMu
ciyxa

TecTpl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpenmymiecTBEHHO MUCHMEHHAS
HpoBepKa

C HapyumeHusiMu
3peHUs

CobecenoBaHue 1o BOIIPOCaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenmymiecTBEHHO yCTHAs IIPOBEPKA
(MHAMBUIYATIBHO)

C HapyueHusaMu
OIIOpHO-
JIBUTATEIILHOTO
armapara

IIOKa3aHUsAM

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MMCbMEHHbIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIPOCHI K
3a4eTy

C orpannuenusmMu 1o  TecTsl, MUCbMEHHBIC CAMOCTOSTEIBHBIC
00LIEMETULIUHCKAM

paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOThI, YCTHBIE OTBETHI

[IpenmyIiieCTBEHHO TUCTAaHIIMOHHBIMHU
METOIaMU

[IpenmyIiecTBEHHO IPOBEPKA
METOJIaMU, UCXO/ISl U3 COCTOSTHUS
o0yyaromnierocst HA MOMEHT ITPOBEPKHU

14.3 MeTonnyeckue peKOMEHIAIMH M0 OLEHOYHBIM CPeICTBAM JIJIS JIUI] C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 mpenycmarpuBaercst goctymHas (opMa MNpeaoCTaBiICHHs 3aJaHuil
OIICHOYHBIX CPEJICTB, @ UMEHHO:

- B I1e4aTHOM (opme;

- B Me4aTHOU (hopMe C YBETMUYECHHBIM HIPUPTOM;

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- METO/IOM UYTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

- MPEIOCTaBIICHUE 3aJaHHsI C UCIIOIB30BAaHUEM CYpI0TIEPEBOIA.

CrygeHTaM ¢ MHBAJIUAHOCTHIO YBEJIIMUYMBAETCS BPEMsl Ha MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC
BOMPOCHL. [[7sl TakuxX CTYAEHTOB MpeaycMaTpuBaeTcs AOCTyMHas ¢opma MPEIOCTaBICHUS OTBETOB Ha

3aJaHusd, a HUMCHHO:

- INNUCBbMCHHO Ha 6YM3.FC;

- Ha6op OTBCTOB HA KOMIIBIOTCPE,

- Ha6op OTBCTOB C UCIIOJIB30BAHHUEM YCIIYT ACCUCTCHTA,

- MMpEACTaBJICHUEC OTBCTOB YCTHO.

Hpouenypa OLICHUBAaHHUA PE3YJIbTATOB O6y‘lCHI/ISI WHBAJIMAOB IO AUCHUINIMHE MPEAYCMATPHUBACT
npeaoCTaBJICHUC HHq)OpMaHHH B Q)opMax, aaallTUPOBAHHBIX K OrPaHUYCHUAM UX 3J0POBbA U BOCIIPUATHA

uHpOpMaLUK:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHUst:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hOpME YBEITUUCHHBIM IIPHUQPTOM.

JUJ1s1 JIML ¢ HAPYLIEHUSIMU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B MIe4aTHOU (opMe.

JlJ1s1 1M1 ¢ HApYIIEHUSIMH ONOPHO-ABUTATEJLHOTO anmapara:

- B ()OpME AIIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHo opme.

[Tpu HEOOXOAUMOCTH 17151 OOYUAIOIINXCS ¢ HHBAMAHOCTHIO TIPOLIEypa OLICHUBAHUS PE3yJIbTATOB
00y4eHHUsT MOXKET MPOBOUTHCS B HECKOJIBKO JTAIlOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe JUCITUATITAHBI
(IpakTUKH) U TIPENCTABISIET COOOM COBOKYITHOCTH KOHTPOJIBHO-H3MEPUTENBHBIX MATepHaIOB (THUIIOBBIC
3a/1auu (3aJjaHusl), KOHTPOJIbHBIE pabOThI, TECTHI U JIP.) U METOJIOB UX HCIIOJIb30BAHUS, [TPEIHA3HAYCHHBIX
TUTSL U3MEPEHUS YPOBHSI TOCTHXKEHUS CTYJICHTOM YCTAaHOBIICHHBIX PE3YJIbTaTOB OOYUCHHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) UCIHOIB3YyeTCS MpU TPOBEIECHUU TEKYILIEro KOHTPOJIS
YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTALUU CTYECHTOB.

ITepedeHb 3aKperyICHHBIX 32 TUCHUTIMHON (MPAKTHKOW) KOMITIETCHIINH MPUBE/IEH B Tadiuie 1.
Tabnuna 1 — [lepeuenb 3aKperUICHHBIX 32 JUCHUTIITMHON KOMIIETEHIIUN

Kon

DopMyIUPOBKA KOMIIETEHIUN

Oransl GOpMUPOBAHHS KOMIIETEHIIUI

OIIK-5

CIOCOOHOCTBIO BBISIBUTH €CTECTBEHHOHAYYHYIO
CYIIHOCTb IPOOJIEM, BO3HUKAIOIIUX B XOJIE
po¢eCCUOHAIBHON AEATEIbHOCTH, IIPUBIIEYb
JUIS UX PEUICHUs COOTBETCTBYIOMINN (PU3UKO-
MaTeMaTH4eCKUH anmapar

JlomkeH 3HaTh OCHOBHBIE MTOHATHS U
3aKOHBI XUMHH, TEOPETHUECKUE OCHOBBI
CTPOEHUS BEIIEeCTBAa, CBOICTBA BELIECTB U
WX PEaKIMOHHYIO CIIOCOOHOCTb, YCIIOBUS
MPOTEKAHUS peaKIHii, (HaKTOPbI,BIUSIONINE
Ha CKOPOCTb Y HaIpaBJICHUE MPOTEKAHUS
peaKuu, SHePreTHIeCKUe N3MEHEHHS B
Ipolecce NpPOTeKaHUs peaklMK, CIOCOObI
BBIPQKCHUS KOHIIEHTPALlMi U CBOMCTBA
PacTBOPOB ANIEKTPOJIUTOB U
HERJIEKTPOJIUTOB, ONPE/ICICHHE
KHCJIOTHOCTH CPEJIbl, 3AKOHOMEPHOCTH
MIPOTEKAHUS IEKTPOXUMUYECKUX
IIPOLIECCOB, MPOLIECCH KOPPO3UU METAIIIIOB
Y METO/IbI 3aIIUTHI OT KOPPO3UHU.;

JlomkeH yMeTh UCIOJIb30BATh
TEOPETHUYECKUE 3HAHUS JJI PELICHUS
MPaKTUYECKHUX 3a/1a4, JIJISI HHTEPIPETalun
PE3YJBTaTOB SKCIIEPUMEHTA;

JlomkeH BiaieTh HABBIKAMU TTOCTAHOBKH U
MIPOBEICHHUS SKCIIEPUMEHTa, 00paboTKH
pe3ynbTaToB AKCIEPUMEHTA;

OO0ue xapakTepUCTUKU TOKa3aTreiaed U KpUTepHUeB

IIpUBEJICHBI B TabnuIe 2.
Tabmuua 2 — O6mue XapakTepUCTHKH MOKa3aTreiaed  KpUTEpUEB OLIEHUBAHUS KOMIIETEHIIMHA MO Taram

OLICHMBAaHUS KOMIIETEHIIMM Ha BCEX ATamax

Tlokazarenu u
KpUTEpUU

3Hartb

YMmeTn

Bnaners

OTnu4HO (BBICOKHI
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
¥ TEOPETHUECKUMHU
3HAHUSIMH B IIpeeax
u3ydaeMoil 061acTu ¢
MOHUMaHHEM TPaHUIL
NPUMEHUMOCTH

Ob6nanaer quamna3zoHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Uil Pa3BUTHUS
TBOPUYECKUX PEIIECHUN,
abcTparupoBaHus
npoOiemM

Kontponupyer paborty,
MIPOBOJIUT OIICHKY;
COBEpIIICHCTBYET JCHCTBUS
paboThI

Xoporio (6a30BbIit

3HaeT (GaKThl, IPUHLHUIIBL,

OGHaZ[aCT JAHUaIlia3oHoOM

BepeT OTBE€TCTBCHHOCTDH 3a

0 (MMOPOTroBBIH

0OLIMMHU 3HAHUSAMUA

YPOBEHb) MPOIIECCHI, 00IITHe MPAKTUYECKUX YMEHH, 3aBepLICHUE 33734 B
MOHSITHS B TIpe/ieTax TpeOyeMBbIX Ui PEeIlieHUs  UCCIEIOBAHHH,
u3ydaeMoi obaactu orpezieNIeHHBIX MPo0IeM B IIPHUCIIOCA0INBAET CBOE

00J1aCTH UCCIICIOBaHUS MOBEJICHHE K
00CTOATENLCTBAM B
peleHny nmpodieM

VnosnerBopurenbH O06namaer 6a30BBIMU O0namaeT OCHOBHBIMH PaGotaet nmpu npsiMmom

YMEHUSIMH, TPeOyeMbIMH

HaAOJIOACHUU
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YPOBEHD) JUTSI BBITTOJTHEHUS TIPOCTHIX
3amad

2 Peaan3zanus KOMIeTEHIIMIA

2.1 Komnerenuus OIIK-5

OIIK-5: crocoGHOCTBIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MpOOIeM, BO3HUKAIOIIUX B
X0l MpopeCCUOHAILHONW [eATENIbHOCTH, IpPHBICYb JUIsl MX PEIIEHUS COOTBETCTBYIOLIMM (U3UKO-
MaTeMaTHUYECKHUI anmnapar.

Jis hopMHpOBaHUS KOMIETEHIIMM HEOOXOAUMO OCYIIECTBUTH PAJ] 3TANOB. JTarbl (POPMUPOBAHUS
KOMIIETEHIIMH, I[PUMEHSEMBbIE Ul 3TOTO0 BHJbl 3aHATUH M MCHOJIb3YEMBIE CPEICTBA OLICHUBAHUS
NpeCTaBJICHbI B TAOIHIIE 3.

Tabnuna 3 — Dransl popMupoBaHHs KOMIETEHIIUH U UCIIOJIb3YEMBbIE CPEACTBA OLIEHUBAHUS

CocraB 3HaTh YMeTh Bnanetsb
ConeprxaHue OCHOBHBIE IIOHATHS U HCIIOJIB30BaTh HaBBIKAMH IIOCTAHOBKHU U
OTaIlloB 3aKOHbI XUMHU, TGOPCTI/I‘ICCKI/IC 3HAHUA HpOBCI[CHI/ISI

TEOPETUYECCKUE OCHOBBI JUTSL pEIICHHUS SKCIIEPUMEHTA, HABBIKAMHU
CTPOCHUS BEIIECTBA, MPAKTHYECKUX 3aJ1a4, [UIsl  aHaJIM3a U 0000IIeHus
CBOMCTBA BEIIECTB U UX HHTEPIIPETALIMH MOJTYYCHHBIX PE3yJIbTaTOB
PEaKIMOHHYIO pe3yNbTaToB HCCIIEIOBAHMS
CIOCOOHOCTD, YCIIOBUS SKCIICPUMEHTA, TPUBJICKas

IIPOTEKAHUS PEAKLIUH, JUIA UX pelICHUs

(bakTOpbl, BAMSIOIME HA  COOTBETCTBYIOIIUI
CKOpOCTb U HampasjieHUEe  (PU3MKO-MaTeMaTHyeCKHU
IPOTEKAHUs peaKkLuy, arnrnapar.
HHEPreTUYECKUe

U3MEHEHHs B poliecce

MPOTEKaHUS PEaKIIUH,

CHOCOOBI BBIPAXKEHUS

KOHLIEHTPALMil U CBOMCTBA

pacTBOPOB IEKTPOJINTOB

Y HEBJIEKTPOJIUTOB,

OIIpeIEIIEHUE

KHUCJIOTHOCTH CPEJibl,

3aKOHOMEPHOCTH

IPOTEKaHUS

IEKTPOXUMHUYECKUX

IPOLIECCOB, TPOLECCHI

KOPPO3HH METAJIOB U

METO/bI 3aIIUTHI OT

KOPPO3HH.
Bunpr 3ansTiii e llHTEepakTHBHBIE e llHTEepakTHBHBIE e llHTEepakTUBHBIE
nabopaTopHbIe 3aHATUS;, ~ JTAOOpATOpPHBIC 3aHATUS, = JTAOOPATOPHBIE 3AHSTHUS,
e JlaGopatopHsble e JlaGopatopHsble e JlaGopatopHsble
paboTsI; paboTsI; paboTsI;
o Jlekmmu; o Jlekmmu; e (CamMmocCTosTeILHAS
o CamocTosgTelrbHas e CamocTosgTebrHas pabora;
pabora; pabora;
Hcnone3yemsle e KonrponbHas pabora; e KonrponbHas pabora; e Otuer no
cpeacrna e OTtuer 110 e Ortyer o na60paT0pH0171 pa60Te;
OLICHUBAHUSA naboparopHoii paboTe; naboparopHoii paboTe; e Ortuer 1o
e Ortuer no e Otuer no HHIMBUYyaIbHOMY
WH/IUBUyaIbHOMY WH/IMBUYaIbHOMY 3a/1aHuIo;
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3aJ1aHuIo;
e Ornpoc Ha 3aHATHUSIX;
e Koncnekr

3a/1aHuIo;
e Ormpoc Ha 3aHATHSIX;
e Koncnekr

e 3ayer;

CaMOIIO/ITOTOBKH; CaMOIIOArOTOBKH;
o TecrT; o TecT;
e 3auer; e 3auer;
@opMyIIMpoBKa I0Ka3aTeled U KPUTEPUEB OLICHUBAHUS JIaHHOM KOMIIETEHIMU IIPUBEACHA B
Tabnuue 4.
Tabnuua 4 — Iloka3arenu ¥ KpUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha dTanax
Cocras 3HaTh Y™meTh Bnagers
Ominyno e OGnanaer e OOmagaer nuanazoHoM e Konrtponupyert padory,

(BBICOKUI YPOBEHb)

(haKTHYECKUMHU U

MPaKTUYECKUX YMEHUH,

ITPOBOAUT OLICHKY,

YPOBEHD)

[IPHUHIUIIBI, TPOLECCHI,
001I1E IOHATHS B
npejenax u3ydaeMoin
obmacru;

TEOPETUYECKUMU TpeOyeMBbIX Ui pa3BUTUSL  COBEPLIECHCTBYET
3HAHHUSAMH B IIpEAeIax TBOPYECKHX PELICHUH, JEUCTBHS BO BPEMs
n3ydaeMoi obaactu ¢ abcTparupoBaHusl paboThI;
MOHUMaHUEM TPaHUIL npo0iem;
IMIPUMCHUMOCTH,;

Xopomo (0a30Bbli | e 3HaeT BaKThI, e OGnagaer nuanazoHoMm e beper

NPAKTUYECKUX YMEHUH,
TpeOyeMbIX JJisl peleHUs
OIIpeJIeJIEHHBIX MTPOOJIeM
B 00JIACTH HCCIICIOBAHMS;

OTBETCTBEHHOCTb 32
3aBeplIeHNE 337139 B
YICCIIEIOBaHUH,
IpUCIIOCabIUBaAET CBOE

MOBEIEHUE K
00CTOAITEIILCTBAM B
pelIeHuu IpooIeMm;

VIoBIETBOPUTENBH o OOnanactT 6a30BBIMH e OOGmamaer oCHOBHBIMH =~ ® PabGoTaer mpu npsiMmoM
0 (MOpPOTrOBBIN OOIMMH 3HAHHSIMH; YMEHUSMH, TPEOYyEeMbIMH ~ HAOIOACHUH;
YPOBEHb) JUUISL BBITTOJTHEHHUS

MPOCTHIX 3a]1a4;

3 TunoBbie KOHTPOJIbHBbIE 32JaHUSA
Jlis peanu3anuy BBILIENEPEUNCIEHHBIX 3a7ad 00y4eHHUsl HCIIONB3YIOTCS THIIOBbIE KOHTPOJIbHBIE
3aJlaHusl WM MHbIE MaTepuaibl, HEOOXOIUMBIE Ji OLIEHKH 3HAHWW, YMEHHI, HaBBIKOB M (WJIM) ONBITA
JeSITeNbHOCTH, XapaKTepH3YIOIIMX J3Tanbl (OPMHUPOBAHUS KOMIIETEHIMH B TIpoOllecCe OCBOEHUS
o0pa30BaTeIbHON IPOrPaMMBl, B CJIEIYIOIIEM COCTABE.

3.1 Bonpochl Ha CaMONIOATOTOBKY

— Pazgen 4. Onekrpoxummueckue mnpouecchl. Koppo3uss wmeramioB 1. UYro wu3yuaer
uekTpoxumusa? 2. UTo Takoe OKHMCINTEIbHO-BOCCTAHOBUTEIbHBIE peakumu? 3. JlaliTe ompeneneHue
MOHATHSIM «CTETIEHb OKUCIICHHS», «BOCCTAHOBHUTENbY», «OKHCIUTENb». 4. UTo M3 cebs mpeacTaBiseT
MIPOLIECC OKMCIIEHHUSI W MpoLecCc BOCCTaHOBIEHUsA? 5. Kakue aIeKTpOoAHbIe MPOLECCHl MPOUCXOMAT Ha
MOBEPXHOCTH METAII-pacTBOp MOHOB Metaina? 6. Kak oOpasyercs ABOWHOM AeKTpUYecKuit croit? 7.
Uto Takoe 31eKTpoAHbIi noteHman? OT yero on 3aBUcUT? 8. UTO Takoe raapBaHUYeCKui snemeHT? U3
yero oH coctout? 9. Kak 3apsikeHbl Katoq U aHoA B ranbBaHnyeckoM sneMente? 10. Kakue anekrponnbie
MPOIIECCHI MPOUCXOAT B TallbBaHWYECKOM dneMmeHTe [lanmamsa-Axoou? 11. Kak 3amuceiBaeTcs cxema
rajbBaHUYECKOro anneMmeHTa? 12. Uto Takoe 3MeKTpOABMKYIAs CHiIa TajibBaHMYeckoro anementa? Kak
oHa paccumuThiBaercs? 13. Uto Takoe cTaHZapTHBIA BOXOPOAHBIA 31ekTpon? 14. Uto mokassiBaeT psn
MEKTPOXUMHUYECKUX HanpspkeHud metaioB? Kak pacmnonoxeHbsl MeTauibl B 3ToM psiay? C ueM cBs3aHa
BOCCTAHOBHTENbHAsT criocoOHOCTh MeTayuoB? 15. IlpuBenute ypaBHenue Hepucra. [[ns dero ono
ucnonb3yerca? 16. Uro takoe snekTponus? M3 yero cocTout cucrema, Tie MpoTeKaeT 3nekrponus? 17.
Kak 3apspkensl karonm u aHoj npu snektposuse? 18. Kakue TUMbI 3JIEKTPOJOB HMCIONB3YIOTCS IMPU
anektponuse? 19. KakoBbl 3aKOHOMEPHOCTH IpOTEKaHUs 3JekTponu3a B pacmaaBax? 20. Kaxossl
3aKOHOMEPHOCTH MPOTEKaHUs dMeKTposnm3a B pactBopax? 21. Chopmynupyiite 1 u 2 3akonsr dapanest.
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Uro takoe BbIxox mo Toky? 22. Uro Takoe xoppo3us metamnoB? 23. KakoB MeXaHM3M XUMHYECKOH U
ANEKTPOXUMHUYECKON KOppo3uu? 24. MeToIbl 3a1UThl OT KOPPO3UH.

— Pazngen 3. Xumnueckas KMHETHKAa M XUMUYecKoe paBHoBecue 1. UTo m3yudaeT xumuueckas
kuHeTuka? 2. YTo Takoe rOMOTE€HHbIE W TreTeporeHHnle peakuuu? 3. [laiiTe ompenereHue CKOPOCTU
XuMu4eckor peakuuu. 4. OT kakux (aKTOPOB 3aBUCHUT CKOPOCTh XUMHUYECKor peaknuu? 5. Kak 3aBucut
CKOPOCTh XMMHMYECKOH peakiMu OT KOHLEHTpauuii peareHToB? 6. ChopMynupyiite 3aKoH JEHCTBYIOINX
Macc JIsl CKOPOCTH XUMHUYecKo peakuudu. IIpuBenure ero maremarnueckoe BblpaxkeHue. 7. Uto Takoe
KOHCTaHTa cKOpocTH peakiuu? Ot yero oHa 3aBucuT? §. Kak 3aBUCUT CKOPOCTh XMMHUYECKOW pEaKLUy OT
temmneparypsi? 9. Chopmynupyiite npasmwio Bant-T'odda, mpuBeauTe ero MareMaTH4eCKOE BhIpaKEHUE.
10. Yto nokaspIBaeT TemreparypHblil Koaduiuent ckopoctu peakiuu? 11. Uro Takoe karanuszarop? 12.
JlaiiTe onpeneneHue HEPTUM akTUBaUK peakiuu. Ot yero ona 3aBucut? 13. KakoB MexaHU3M JeHCTBUSA
karanuszaropa? 14. IlpuBenure ypaBHeHHE AppeHUyca, IMOSICHUTE Kakue BEIMYMHBI BXOIAT B 3TO
BbIpaxkeHue. 15. JlaiiTe onpeneneHne XuMUYECKOTo paBHOBecHs. 16. UTo Takoe KOHCTaHTa paBHOBECHS?
Hanumure maremMarnueckoe BbIpaXKEHUE Ul KOHCTAHTHI PaBHOBECHUS, IIOSCHUTE, KaKUe BEJIMYMHBI Tynla
BxomaT. 17. Chopmymupyiite npunnun Jle-Illarense. 18. Kakue QakTopbl BIMAIOT Ha CMEIICHHUE
XUMHAYECKOTO PABHOBECHS B CUCTEME M KaKHM 00pa3om?

— Pazgen 2. Xumunueckas tepmoaumHamuka 1. UTo m3ydaer xumuueckas TepMOAMHAMHKa? 2.
JlaiiTe ompeznesieHUE MOHATUIO «XMMHUecKas cuctemay. 3. Ilepedncinure TUIIBI XUMHUYECKHX CUCTEM,
naiite ux xapaktepuctuky. 4. Kakue Tumbl TEpMOIMHAMUYECKUX IPOLECCOB MOTYT MIpPOTEKaTb B
xuMuyeckux cucremax? Jlaiitte wux xapakrepuctuky. 5. Kakue mapamerpbl BIHAIOT Ha
TepMoIMHAMU4ecKkoe coctossHue cuctembl? 6. Chopmynupyiite 1 3akoH TepMmomuHamukw. Jlaiite
oTpe/ieTICHUE TMOHITHSIM «TeIIoTa», «paboTay, «BHYTpeHHss »Heprusi». 7. Kakue Bumbl paboT yare
BCETr0 COBEpHIAIOTCA B XUMHUUYeckux cucremax? 8. Jlaiite ompeneneHue sHTanbnuu. B dem oHa
u3mepsiercs? 9. Uro takoe TerioBoit apdekt peakuuu? [aiite onpenenenue sK30- U SHIOTEPMHUECKOM
peaknuu. 10. Yto Takoe TepMmoxumuueckoe ypaBHeHue? IlepednciuTe OCOOCHHOCTH —3alUCH
tepmoxumuueckux ypaBuenuid. 11. Chopmynupyiite 3akon I'ecca u cnenctBue u3 3akoHa ['ecca. 12. Yrto
Takoe CTaHJapTHas OHHTalIbIus oOpa3oBaHus BemectBa? 13. Uro Takoe sHrpomnusa? B uyem ona
u3Mmepsercs? Ot kakux (axkropoB oHa 3aBucut? 14. Chopmynupyiite 2 u 3 3aKOHBI TEPMOJAMHAMUKH. 15.
Kak paccuntbiBaeTcs M3MEHEHHE SHTPONUU B Ipoliecce XUMHUueckoi peakuuu? 16. Jlaiite onpenenenue
sHeprun ['mb6ca. Jlns uero wucmonb3yercst sta BenuuumHa? 17. Kakumu daxrtopamu omnpenensercs
CaMOIIPOU3BOJILHOCTh MPOTEKAHUS PEaKuu?

— Pasgen 1. OcHoBHBIE MOHATHA U 3aKOHBI XxuMuM 1. [laiiTe onpeneneHus NMOHATHUSIM «aToOM,
«MOJIEKYJIa», «XUMUYECKUU 31eMeHT». 2. UTo Takoe mpoctele M cioxHble BemecTBa? 3. Urto Takoe
anmnotponus? 4. Jlaiite omnpeneneHue MOHATUIO «KOJUYECTBO BellecTBa». 5. CKONBKO CTPYKTYpPHBIX
AJIEMEHTOB cOIEpKUT 1 Mosb BemecTtBa? 6. JlaiiTe onpeneneHue MOHATUAM «OTHOCHUTENIbHAs aTOMHAs
Macca» U «OTHOCUTENbHAs MOJIEKYJIsIpHas Macca». B kakux eauHumax oHu usmepstorcs? 7. Uro Takoe
MoJisipHas Macca? B yem oHa usMmepsierca? 8. Uepe3 kakue BEIMUMHBI MOXXHO PAaCCUUTATh KOJIUYECTBO
BemectBa? 9. Cdopmynupyiite 3akoH coxpaHeHuss macchl BemectBa. 10. Cdopmynupyite 3aKoH
MOCTOSIHCTBA cocTaBa BemiectBa. Yrto Takoe Oeprommabi? 11. Uro Takoe HKBUBANEHT, (aKToOp
skBUBaJeHTHOCTH? 12. Kak paccunThIBaeTCs SKBUBAJICHTHAs Macca Bemiectsa? B yem oHa m3mepsercs?
13. Chopmynupyiite 3akoH 3KBUBaNEHTOB. 14. ChopMmynaupyiTe 3akoH ABOrajgpo M CIEICTBUS U3 HETO.
15. Uto Takoe momsipHbIid 00beM ra3za? Uemy oH paBeH? 16. Uto Takoe HopmanbHBIe yenmoBusa? 17. Kakue
BEJIMYMHBI BKJIIOYaeT B ceOs ypaBHeHue MenneneeBa-Knaneiipona? Jlns yero oHo ucnonssyercs? 18.
Chopmynupyiite 3akoH 0O0beMHbIX OTHowmeHHH. 19. JlaliTe coBpeMeHHYIO0 (HOPMYIUPOBKY
neproanUeckoro 3akona. 20. B uem 3akirouaeTcst TEOpHsI XUMUYECKOT0O cTpoeHus bytineposa?

3.2 TecroBble 3a1aHHA

— 1. Xumnueckasi TepMOJMHAMUKA ONPEIENISIET: a) TeIoBble 3(P(PEKTh pa3TUUHBIX XUMUYECKUX
U U3UKO — XMMHUYECKHX MPOIECcCOB; 0) BEPOATHOCTH CAMOIPOU3BOJIBHOIO MPOTEKAHUS XUMHUYECKOTO
mpolecca B TOM WJIM MHOM HaIlpaBlIEHUU; B) CKOPOCTh IMPOTEKaHUSI XUMHUUECKOTO MpolLiecca; I') YCIOBHUS,
IpU KOTOPBIX XHUMMYECKas peakius OyIeT HaxoIuTbcs B COCTOSHMM paBHOBecus. 2. M3yueHue
IPOTEKAHUS XUMHUYECKUX PEaKLUi ¢ MO3ULUHN TEPMOAMHAMHUKU HE TpeOyeT CBEICHHH O: a) CTPOEHHH
MOJIEKYJT BELIECTB, YYacTBYIOIIMX B pPEeaKIHH; 0) MEXaHU3Me IPOTEKAIoUIel peakiuy; B) HAYaJIbHOM H
KOHEYHOM COCTOSIHUM CHCTEMBI; I') BHELIHMX YCJIOBHAX, B KOTOPbIX Haxomautca cuctema. 3. Ilox
TEPMOJMHAMUYECKOM CHCTEMOM MOJpa3yMeBalOT: a) HaboOp CBOMCTB H3y4aeMoro ooObekTa; ©0)
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OKpYXaIOIMi HAac BHEIIHWH MHp; B) M30paHHYIO COBOKYIIHOCTH TE€JI MJIM BELIECTB, COCTOSIIYIO W3
OO0JIBILIOTO YHCIIa CTPYKTYPHBIX €IWHUI (MOJIEKYJ, aTOMOB, MOHOB) U OTACJIEHHYIO OT BHEIIHEH cpelibl
OTIpeNeIEHHON TPAaHUIEH WM MOBEPXHOCTBIO Pa3felna; I') PeakIMOHHBIA COCYH, B KOTOPOM IPOTEKAaeT
XMMHYECKas peakiiysi, BMECTE C OKpYKalOIe ero BHEIIHEN cpenoil. 4. BHenHel cpeoi 1o OTHOIEHUIO
K TEpMOAMHAMMYECKOM CHCTEME SIBISETCSA: a) Ta 4acThb IMPOCTPAHCTBA, B KOTOPOM OCYULIECTBIISIETCS
M3ydaeMblii mpoiiecc; 0) OKpykarollas ee rpaHulia pa3ziesna, HalpuMep, CTEeHKU PeakKlIMOHHOTO COCy/a; B)
BCE TO, YTO HAXOAWUTCS BHE IOBEPXHOCTH Pa3]€la CUCTEMBI; I') COBOKYIIHOCTb MOJEKYN, aTOMOB HJIH
MOHOB XMMHUYECKHX BEIIECTB, YUaCTBYIOIIUX B peakuuu. 5. [loBepxHOCTH pa3zaena TepMOAMHAMHYECKOM
CHCTEMBI: a) Bcerna ObIBaeT peajbHOM; 0) ABISETCS MEXaHMUYECKHU JKECTKOM, T.e. HECIIOCOOHOI M3MEHSThH
CBOM pa3Mephl; B) MOXET OBITh BOOOpa)kaeMOW WJIM YCIOBHOW; TI') MOXKET OBITh MpPOHUIIAEMON U
TEIUIONPOBONHONW. 6. WM301MpOBaHHBIE CHUCTEMbl OOMEHHMBAIOTCS C BHEIIHEH CpeNoil: a) TOJBKO
BEIIECTBOM; 0) TOJIBKO SHEPIHeii; B) KaKk BEIICCTBOM, TaK M YHEPTUECH; T) HE CLIOCOOHBI OOMEHHBATHCS HU
TE€M HU JpYruM. 7. 3aKpbIThle CUCTEMbl OOMEHMBAIOTCSI C BHEIIHEH Cpeloil: a) TOJNBKO BEIIEeCTBOM; O)
TOJILKO SHEPTUell; B) KaK BEIIECTBOM, TaK U YHEPIrUeii; I') He CHOCOOHBI OOMEHUBATHCSI HU TEM HU JIPYTHM.
8. OTKpBITHIE CHCTEMbI 0OMEHHMBAIOTCS C BHEIIHEH CPE/IOii: a) TOJIBKO BEIIECTBOM; 0) TOJIILKO YHEPIUEH; B)
KaK BEIIECTBOM, TaK M SHEpPruei; I) He CIOCOOHBI 0OMEHUBAThCS HU TeM HU ApYruM. 9. K OTKpBITHIM
CHCTEMaM OTHOCSTCS: a) 4YeJNOBEK; O) pacTUTENbHBIE W JKMBOTHBIC KJIETKH, B) T'€PMETHUYCCKHIMA
pPEaKUMOHHBINA COCY, B KOTOPOM MPOTEKAET XUMHUUECKasl peaklus; T') Jr000e )KUBOTHOE, HACEKOMOE WIIH
pacrenue. 10. B 3aBUCHMOCTH OT CBOETO COCTaBa TEPMOJMHAMUYECKHE CUCTEMBI OBIBAIOT: a) 3aKPBITHIC;
0) M30JIMPOBaHHBIC; B) OJHOKOMIIOHEHTHBIE WJIM MPOCTHIC; T) MHOTOKOMIIOHEHTHBIE MU CIOXKHBIE. 11.
[TpuMepom MpOCTOi CUCTEMBI SIBIISIETCS: @) COCY/ C BOAOH, B KOTOPOM IIABAIOT KYCOYKH JibJa; 0) 3eMHas
armocdepa; B) COCYI, MOJHOCTHIO 3aMOTHEHHBIA OINMpEIeIeHHON OPraHUYECKOW KHJIKOCTBIO; T) JIF000i
BOJIHBIM pacTBOp BemiectBa. 12. IlpumepoM CIOXKHONW TEPMOIMHAMUYECKON CHCTEMBI SBISETCS: a)
Tpex(daszHas cucrema «iex — Boaa — mapy; 0) 3emHas armocdepa; B) J000H BOIHBIA PacTBOpP TOTO WIIH
MHOTO BELLECTBA; I') pEaKLIMOHHBIN COCY/l, B KOTOPOM OJIHOBPEMEHHO MPUCYTCTBYIOT KaK UCXOJHBIE, TaK U
KOHEYHbIe BemiecTBa. 13. [oMOreHHOl TepMOAMHAMUYECKOM CUCTEMOM SIBISIETCS: a) 3eMHas aTMocdepa;
0) Jr000¥ BOMHBIN PAaCcTBOP TOTO WMJIM MHOTO BEUISCTBA; B) YEJIOBCUSCKHH OPraHU3M; I') COBOKYITHOCTh
BOJBI, JIbJa W BOASHBIX mNapoB. 14. I'eTeporeHHONl TepMOAMHAMUYECKOH CHUCTEMOIl sBIsSeTCs: a)
COBOKYIHOCTb JIByX HEOTPaHMUEHHO CMELIMBAIOUIMXCS KHUJIKOCTEH; 0) r00ble METAIIIMYECKUE CIUIABhI;
B) 4€JIOBEUECKUH OPraHu3M; I') COBOKYITHOCTH JIByX HECMELIMBAIOIUXCA MEXIy co00i kuakocTen. 15.
da30ii Ha3bIBAETCSA: ) ONPEIEIIEHHOE arperaTHOE COCTOSHUE BEIIECTBA; 0) J1I000€ B) COBOKYITHOCTh BCEX
OHOPOJHBIX IO COCTaBy M CBOMCTBAM YacTel TIeTepOreHHOM CHUCTeMbI; T') Jr00as 4acTb CHUCTEMBI,
OTJIeJIEHHAsl OT JIPYT'MX €€ YacTel OmnpeesIeHHON MOBEepXHOCThIO paszena. 16. [oMoreHHbIe CHCTEMBI: a)
MOTYT OBITb TOJBKO OJHOKOMIIOHEHTHBIMH; ©) MOryT OBITb KaK OJHOKOMIIOHEHTHBIMH, TaK |
MHOTOKOMIIOHEHTHBIMU; B) BCET/Ia COCTOST U3 OMHOW (Da3hl; T) MOTYT COCTOSITh U3 HECKOJNbKUX (a3. 17.
I'ereporeHHbIE CUCTEMBI: @) HE MOT'YT OBITh OJJHOKOMIIOHEHTHBIMH; 0) HE MOTYT COCTOSITh U3 OAHOH (a3bl;
B) BCerja SBISIOTCS MHOTOKOMIIOHEHTHBIMH; T') MOTYT OBITh Kak OJHOKOMIIOHEHTHBIMH, TaK H
MHOTOKOMIIOHEHTHBIMHU. 18. MakpoCKonMueckuM mapameTpoM TePMOJUHAMUYECKON CUCTEMBI SBIISETCS:
a) ee Temmeparypa; 0) ee Macca; B) COBOKYITHOCTh 3HAUEHH pPa3MepoB W TOJOKEHUM B MPOCTPAHCTBE
BCEX COCTABISAIONIMX CHCTEMY WYAaCTHIl; T) COBOKYMHOCTh 3HA4€HUH CKOpOCTEH JBM)KEHHUS BCeEX
KHHETHYECKN aKTHBHBIX YaCTHIl CUCTEMBL. 19. K MUKpOCKOTMYECKHM TapaMeTpaM CHUCTEMBI OTHOCSTCS:
a) ee reoMeTpUYecKHe pa3Mephl, Harmpumep, o0beMm; 0) BeIMYMHA €€ BHYTPEHHEH OHHEpPIuu; B)
COBOKYITHOCTb 3HAQUE€HUN MacC BCEX COCTABJISIONIMX €€ YaCTHUIl; ) COBOKYIMHOCTbh 3HAYEHUU CKOpOCTeil
JBIDKEHUS] BCEX KHMHETHYECKH aKTUBHBIX dYacTHll cucteMbl. 20. IlpumepoM 3KCTEHCHBHOIO
TEPMOIMHAMUYECKOTO TlapaMeTpa SBJISETCS: a) Macca TEepMOAMHAMHUYECKON cucreMsl; 0) o00beM
TEPMOJMHAMUYECKOM CHCTEMBI; B) TeMIeparypa TEPMOAWHAMHYECKOW CHCTEMBl; T) BeJIUYMHA
BHYTpEHHEH »Heprun cucreMbl. 21. IlpumepoM HMHTEHCMBHOIO TEPMOAMHAMHYECKOTO Iapamerpa
ABJSIETCA: a) Macca TEepPMOAMHAMHYECKOW CHCTeMbl; 0) 00beM TEpMOIMHAMUYECKOH CHUCTEMBI; B)
JaBJIC€HUE B TOMOTE€HHOW  TEPMOJAMHAMHYECKOW CHCTeME, T) TIUIOTHOCTh B  TOMOTEHHOM
TepMOJAMHaMu4eckoil cucteme. 22. CralMOHapHOE COCTOSHHME XapaKTepHO: a) TOJNBKO s
M30JIUPOBAHHBIX cUCTeM; O) nns 000l TEepMOAMHAMUYECKOM CHUCTEMBI; B) JJS  OTKPBITHIX
TEPMOJMHAMUYECKMX CHUCTEM; T) JJs 3aKpBITBIX TepMOAMHAMHUYECKUX cucteM. 23. PaBHOBecHOE
COCTOSIHUE€ CHUCTEMBl XapaKTEPHO: a) TOJBKO [UJI1 HW3O0JMPOBAHHBIX CHCTeM; O) s Jr00oi
TEPMOJMHAMUYECKOM CHUCTEMBI; B) JUIS OTKPBITBIX TEPMOIMHAMHMYECKUX CHCTEM; T) U 3aKPBITHIX
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TEPMOJIMHAMUYECKUX CUCTEM. 24. PaBHOBECHBIM SIBIISIETCS TAKOE COCTOSIHME CHCTEMBI, P KOTOPOM: a)
BCE €€ TepMOAMHAMHUYECKHE MapaMeTpbl OCTAIOTCS HEU3MEHHBIMH M OTCYTCTBYeT OOMEH 3Heprueil u
BEIIIECTBOM C BHEIIHEH cpenoif; 0) HaOmiomaercss paBHOLEHHBIH B 00€ CTOPOHBI OOMEH SHEpruei Miu
BEIIIECTBOM C BHEUIHMM MHUPOM; B) TOJIBKO C BHELIHEH CpeAO OTCYTCTBYEeT OOMEH 3HEprueil B TOM WU
WHOM HAalpaBlI€HMM; T) €€ KaueCTBEHHBIM cocTaB ocCTaercsi HeusMeHHbM. 25. Jlroboe
TEPMOJMHAMUYECKOE COCTOSHUE CUCTEMbI MOXKET OBITh BBIPAXKEHO: a) TOJBKO HAaOOpOM 3Ha4YeHUH ee
MaKpOCKOITMYECKHX MapaMeTpoB; 0) TOILKO HAOOPOM 3HAYEHUH €€ MUKPOCKOIMMYECKUX MapaMeTpOB; B)
Kak HabOpoOM 3Hau€HHH MaKpOCKOIMYECKHUX MapaMeTpoB, TaK U HAOOPOM 3HAYEHUH MMKPOCKOIIMUYECKUX
mapaMeTpoB; T) B 3aBHCHUMOCTH OT BHJA CHCTEMBbl JHOO TOJBKO HAOOPOM MHKPOCKOIMUYECKHUX
apaMeTpoB, JUOO TOJIBKO HAOOpPOM MAaKpPOCKONMMYECKUX MapaMeTpoB 26. TepMoauHaMHUYeCKUM
IIPOLIECCOM ~ Ha3blBa€TCS: a) M3MEHEHHWE BO BPEMEHM 3HAUEHUH OJHOTO WJIM HECKOJIBKUX
MHUKPOCKOIIUYECKHX MapaMEeTPOB CUCTEMBI; 0) MEpexo]l CUCTEMBbl U3 OJHOTO PAaBHOBECHOI'O COCTOSHUS B
Jpyroe; B) U3MEHEHUE BO BPEMEHU 3HAYEHUN OJTHOTO MJIM HECKOJIBKUX MAKpPOCKOIIMYECKUX [1apaMeTPOB
CHCTEMBI; TI) COXpaHEHHE BO BPEMEHU HEU3MEHHbIMM YHCJICHHBIE 3HAYEHHUS MAKPOCKOIMYECKUX
napameTpoB cuctembl. 27. Ilpomeccel, A mMpoTekaHHsl KOTOPBIX HE TpeOyeTcsi OKa3aHWe Ha CUCTEMY
BHEIIHEr0  BO3JCHCTBUSA,  Ha3bIBAlOTCS: a)  KPYroBbIMH; ©0)  HECaMOIPOU3BOJBHBIMH;  B)
CaMOIIPOU3BOJILHBIMU; T') CTallMOHApHbIMM. 28. PeanbHble MpoIlECcChl, MPOTEKAIOIIME B IMPUPOIE U B
OpraHu3Me YesloBeKa, C TOUKH 3peHHs TEPMOJUHAMUKH MOTYT OBbITh: a) TEPMOANHAMHYECKU 00PAaTUMbBIMU
¥ paBHOBECHBIMH; 0) CaMOIIPOM3BOJIEHBIMU; B) CTALIMOHAPHBIMHE; T') TEPMOIMHAMHYECKH HEOOPATHMBIMH
U HEepaBHOBECHBIMU. 29. BHyTpeHHssI 3HEprust CUCTEMbI: a) SBISIETCA CYMMOW HOTEHIMAIbHOH U
KMHETUYECKOM SHEpPruil BCEX COCTABISIIOIIMX €€ YacTHll; 0) MOXeT ObIThb JIETKO OXapaKTepU30BaHA
aOCOJIOTHBIM ~ YHMCJICHHBIM  3HAau€HHEM; B) OCTAaeTCs HEU3MEHHOH B  XOJ€  COBEPLICHMS
TEPMOJIMHAMUYECKOTO MPOIIECCa; T) SBISIETCS COCTABHON YaCThIO MOJIHOW WIJIM OOIICH SHEPTUU CHCTEMBI.
30. Ilpu mpoTekaHMH TEPMOJMHAMUYECKHX IIPOLECCOB BHYTPEHHSS SHEPrHs CHCTEMBI: a) BCEraa
OCTaeTCs HEM3MEHHOM; 0) BCcera yMEHbIIAETCS; B) BCEIla YBEIMYUBACTCS; I') MOKET KaK yMEHbLIAThCS,
TaK U yBEJIINYUBATHCA.

3.3 TeMbl HHAMBUAYAJIbHBIX 32IaHUH
—  XuMHYecKasi TEPMOJUHAMUKA. DHEPTreTHKAa XUMUIECKUX PEaKIIUMA
— XuMH4YecKas KWHETHKa.
— XUMHUYECKOE PABHOBECHE.
— Karanutnueckue peakuuu

3.4 Tembl OIPOCOB HA 3aHATHAX

— Ilpenmer xumuu. ATOMHO-MOJIEKYIspHas Teopuss. OCHOBHBIE MOHSTHSA: aroOM, MOJIEKYIA,
XUMHUYECKHM 21eMeHT. [IpocTeie n cinoxHble BemecTBa. fBieHue amnorponuu. MonekynspHas macca.
Monb. Monsipaas macca. CTeXMOMETPUYECKUE 3aKOHBI: 3aKOH JKBHUBAJICHTOB (MOHSATHE DKBUBAJICHTA U
HKBHBAJIEHTHON MAacChl), 3aKOH IOCTOSHCTBA COCTaBa XMMUYECKHX COeTUHEHUN. ['a30BbIe 3aKOHBI: 3aKOH
00bEMHBIX OTHOILIEHUHM, 3akoH ABorajpo. [lepuoanueckuii 3akOH M TEOpUS CTPOCHUS XUMHUYECKUX
COCJIMHECHUH.

— CrpoeHne aroma W nepuoaudeckas cucrema sieMeHToB. [locrynarsl bopa. KBanToBoO-
MexaHnyeckass Mojenb aroma. @opma aroMHbIX opOuTaneit (s, p). KBantosele uncna. [Ipunnun Ilaymu.
IIpaBmno T'ynma. IlpaBmwiio KieukoBckoro. Ilepumommyeckass cucreMa M HOPAJOK — 3allOIHEHMS
SHEPIreTUYECKUX YpPOBHEH B CTPYKType aroma. Paauycbl aTOMOB M MOHOB. DJIEKTPOOTPULATEIBHOCTD.
OHeprus MOHM3ALMM, CPOJACTBO K AJIEKTPOHY. V3MeHEHHe CBONCTB 3JIEMEHTOB M UX COEIMHEHUH II0
[epUoJaM U Ipymram.

— Xwumundeckass tepMonrHaMuka. [loHsaTue xumuueckoil cucremsl. Tumsl cuctemM. PaBHOBecHOE
COCTOSIHUE  CHUCTeMbl. THIBI  TEpMOAMHAMHMYECKHMX  MPOIECCOB:  OoOparuMmble, HEOOpaTHUMBIE,
CaMOIIPOU3BOJIbHBIE, paBHOBECHbIE. OCHOBHBIE MOHATHS TEPMOJMHAMUKH: BHYTPEHHSS dHEPrus, pabora,
teruiotra. IlepBelii 3akoH TepmoauHamMuku. [lonstue »sHTambnuu. TemmoBoit s3ddekr peakuuy,
AK30TEPMUYECKUE U IHIOTEPMUUYECKUE pPEaKIHHU. TepMOXUMHUYECKHE YpaBHEHUS U UX OCOOEHHOCTH.
CrannapTHble TEIIOTH 00pa3oBaHus BellecTB. 3akoH [ecca, cnencTBue u3 3akoHa I'ecca. TemnoeMKocTb.
[Tonsitue sHTponuu. BTopoil W Tpetwil 3akoH TepMOAWHAMUKHU. (CaMONpPOM30BOJIBHBIE MPOIECCHI.
DOHTAIBMUIHBIN 1 SHTPOITUIHBIN (PaKTOPbl XUMUYECKHX peakuuil. Jueprus [ udoca.

— XuMHUYecKass KHHETHKAa. [OMOreHHble W TeTeporeHHbie peakiuuu. CKOpPOCTh XUMHUYECKOU
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peakiuu. 3akoH neicTByronx mMace. Koncranra ckopoctu peakiun. [Ipasuno Bant-T'odgda. Obparumsie
U HeoOpartumble XumHueckue peakuuu. KoHcraHTa paBHOBecHs. 3aKOH JEMCTBYIOLIMX Macc s
paBHoBecus. I[Ipunnun Jle-lllatrenbe. DHeprusi akTUBalMuM M ypaBHEHHE AppeHuyca. 3aBUCUMOCTb
CKOPOCTH peakuuu oT Karanusaropa. Karamus.

— ®azoBele paBHOBecus. dasa, rereporeHHas ¥ roMoreHHas cuctema. llpaBuno ¢a3z ['mb6ca.
Crenenp CcBOOOABI, KOMMOHEHT. OJIHOKOMIIOHEHTHBIE CHUCTeMbI. JluarpamMmma COCTOSIHHSI BOJBI.
JarpamMmsl IIABKOCTH JBYXKOMIIOHEHTHBIX CHUCTeM. OBTeKTUKa. [IpaBuio peryara. TBepasle pacTBOPHI.
Tumnsl TBEpABIX paCTBOPOB: 3aMEILECHNUS, BHEAPEHUS], BBIYUTAHMUSL.

—  DIEKTPOXUMHUYECKHE NTPOLECCHI. SIBIeHuE deKkTpoian3a. I'anpBanndeckue 31eMeHThl. CTeneHb
OKHCJIEHUS1, OKMCIIEHUE U BOCCTAHOBJIEHUE. DJIEKTPOIHBIE ITPOLIECCHI. DIEKTPOABUKYIIASL CHUJIA SJIEMEHTA.
CrangapTHbIii BOAOPOAHBIN 3NEKTPOA. DJEKTPOIU3 B paciuiaBe. IJIEKTPOIU3 B PACTBOpPE. 3aKOHBI
alekTponausa. Beixom no Toky. Koppo3us MerTayuioB: XHMMHYECKas, DJJICKTPOXMMHUYECKas. 3allluTa
METAJJIOB OT KOPPO3UHU

— Knaccupukauus xumuueckux coequHeHuid. CreneHb  okucieHUs.OCHOBHbBIE — KJIAcChI
HEOPTraHMYECKUX COeAMHEHUH. KHCIOThI, COMM,0CHOBaHMS, OKCHIIBI, UX KJIACCH(PHUKALNA U XUMHUYECKUE
cBoiicTBa. KucnorHo-ocHOBHBIe cBoiicTBa BemectB. CoiicTBa amdoTepHocTH. PeakiuoHHas
CHOCOOHOCTh aM(OTEPHBIX OKCHIIOB M THUAPOKCHIOB. Tumbl cosiel. M3MeHEHHe KHCIOTHO-OCHOBHBIX
CBOMCTB JIEMEHTOB I10 IIEPUOJAM U IPpyIIaM. DJIEKTPOIUTBI. INEKTPOIUTUYECKAs TUCCOLMALINS.

— OcHoBHble BHIBI XUMHUYecKOM cBsi3u. [lpupona xXumuueckodl CBA3M. XapaKTEPUCTHKU
XUMHYECKOW CBsizu. KoBaJIeHTHast CBs3b, MEXaHU3MbI €¢ OOpa3oBaHUSA: OOMCHHBIH, JOHOPHO-
akuenTopHbId. ITonspHOCTh KOBaJIeHTHOH CBs3U. Teopus BaleHTHBIX CBs3€il M 00bSCHEHHE BaJICHTHOCTH
SJIEMEHTOB  METOAOM  BaJleHTHBIX CBsizell. OCHOBHOE ®  BO30YXKICHHOE COCTOSHHE aTroMma.
IIpoctpancTBeHHass cTpykTypa Mousiekyn. Tumbl cBasel — o, m. MoHHas cBA3b. Meramnnueckas CBA3b.
@du3nyeckoe COCTOSHHE BellecTBa. T1Beproe Teno. ODHEpruss KpPUCTAUIMUECKOM pelieTku. THIbl
KPUCTAJUIMYECKUX CTPYKTYp U UX cBoiicTBa. [TonsTue rubpuausannun. OCHOBHbIE TUIIBI THOPUIU3ALHH.

— PactBopsl, Tunel pactBopoB. Ilponecc pactBopenus. CrnocoObl BbIpaXKEHHsI KOHIIEHTpPALUU
pacTBOpOB. PactBopumMocCTb. [TepenacepilieHHbIE pacTBOPBI. DHepreTuka
pactBopenus. Kpucramioruaparsl. CBoiicTBa pacTBOpoB HeanekTposnnToB. Ocmoc. 3akoH Baut-Todda.
3akoH Payns.Temmneparypa KuneHus W 3aMep3aHuss pacTBOPOB. Teopust 3IEKTPOIUTUYECKOU
mucconnanu. CreneHb IUCCOLMAIMM, KOHCTaHTa Auccouuanuu. M30TOHMUYECKUH KOA(PQPHUIMEHT.
CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB.

3.5 Tembl KOHTPOJIBLHBIX Pa0OT

— XuMudeckas CBs3b

— OcCHOBHBIE KJIaCChl HEOPraHUUYECKUX COeTUHEeHNH. PeaklinoHHas criocoOOHOCTh BEIECTB

— Crpoenue aroma. [leproguueckuii 3aKOH U NEPUOINYECKAs CUCTEMAa XMMHUYECKHX JIEMEHTOB
.. MenneneeBa

— OcHoBHbIE IOHATHSA U 3aKOHBI XUMUU

— OHepreTuka XMMHUYECKHUX IPOLECCOB. XUMUYECKAs TEPMOJUHAMHKA

— XuMudeckas KHHETHKA. XUMUYECKOE PABHOBECHE

— DnexTpoxuMHuecKue npoueccel. Kopposus meraninos

3.6 Temb1 1a00paTopHBIX padoT
— Omnpenenenue TemnoBoro 3¢dexra peakuu HeUTpaIU3alHH.
— CkopocTh XUMHYECKHX peakiii. XMMHYECKOe paBHOBECHE.
— Jluarpamma I1aBKOCTHU JIByXKOMIIOHEHTHOM CUCTEMBI.
— DOnekrponus. Kopposus.
— PactBopsI

3.7 3auér
— IlpuMepHBIil nepedyeHb BONPOCOB K 3aueTy: 1. Jlaiite ompeneneHus NOHATHUSAM «aTOMY,
«MOJIEKYyJa», «XUMHYECKHH 3JIeMeHT». 2. UTO Takoe MpoCThie W CIOXKHbIe BemectBa? 3. Uto Takoe
amnotrponus? 4. Jlaiite omnpeneneHue MHOHATUIO «KOJUYECTBO BellecTBa». 5. CKONBKO CTPYKTYpPHBIX
AJIEMEHTOB coAepkUT |1 mosb BemiectBa? 6. JlaiiTe omnpeneneHHe MOHSATHUAM «OTHOCHTENIbHAs aTOMHas
Macca» U «OTHOCHUTENIbHAsI MOJIEKYIIsSIpHast Macca». B kakux enuHunax oHu usmepsitorcsa? 7. Uto Takoe

CornacoBaHa Ha noprtane Ne 16717 22



MoJisipHas Macca? B yem oHa u3Mmepsiercsa? 8. Uepe3 kakue BEIMUMHBI MOXHO PAacCUUTATh KOJINYECTBO
BemectBa? 9. Cdhopmynupyiite 3akoH coxpaHeHuss macchl BemiectBa. 10. ChopmynupyiiTe 3aKoH
MIOCTOSIHCTBA cocTaBa BemiectBa. Yrto Takoe Oeprommmabi? 11. Uro Takoe >KBUBAJIEHT, (HaKkTop
skBUBasieHTHOCTU? 12. Kak paccunThiBaeTCsl SKBUBAJICHTHAs Macca BellecTBa? B ueMm oHa usmepsercs?
13. Copmynupyiite 3akoH SkBUBaIeHTOB. 14. ChopmynupyiiTe 3ak0OH ABOTaIpO U CIEACTBUS U3 HETO.
15. Yto Takoe mossipHbIid 00beM raza? Uemy oH paBeH? 16. Uto Takoe HopManbHbIe yeinoBus? 17. Kakue
BEJIMYMHBI BKJIIOUaeT B ceOs ypaBHeHue MeHnneneeBa-Knaneiipona? J[ins gero oHo wmcmonb3yercs? 18.
ChopmynupyiiTe 3akoH O00beMHBIX OTHomeHuW. 19. Jlaiite coBpeMeHHYIO  (OPMYIHUPOBKY
nepuoanyeckoro 3akoHa. 20. Yto m3yudaer xumuueckas TepMmoauHamuka? 21. Jlalite omnpeneneHue
MOHATHIO «XHUMHYeckass cucremay. 22. Ilepeuncnaure THIBI XUMHUYECKUX CHUCTEM, JailiTte uX
xapakrepucTuky. 23. Kakue TUNBI TEPMOAMHAMUYECKUX IPOLIECCOB MOIYT NPOTEKATh B XUMHYECKHX
cuctemax? Jlaitte ux xapakrepuctuky. 24. Kakue napaMeTpbl BIUAIOT Ha TEPMOAMHAMUYECKOE COCTOSTHUE
cucrembl? 25. Chopmynupyiite 1 3akoH TepmomuHamuku. JlaiiTe ompeselieHue MOHSTHSIM «TEIUIOTay,
«paboTay, «BHYTpeHHss »Heprusi». 26. Kakue Buibl paboT yalle BCEro COBEPIIAIOTCS B XMUMHUYECKUX
cucremax? 27. Jlaiite onpenencHue sHTanbnuK. B ueM ona nzmepsercs? 28. Uto Takoe TerioBoi 3pQpexT
peakuuun? Jlaiite omnpeneneHue 5K30- M SHIOTEPMHUUYECKON peakiuu. 29. UTo Takoe TePMOXHUMHUYECKOE
ypaBHenue? Ilepeunciure 0cOOEHHOCTH 3amucu TepMoxuMuueckux ypaBHeHui. 30. Cdopmynupyiite
3akoH lecca u crmeactBue u3 3akoHa lecca. 31. Uro Takoe cTaHmapTHas SHTaIbIUS OOpa30BaHUS
BemectBa? 32. Yro takoe suTpornus? B uem ona mzmepsercsa? OT kakux (pakTopoB oHa 3aBucut? 33.
Chopmynupyiite 2 u 3 3akoHbl TepMmonuHamuku. 34. Kak paccuuThIBaeTCsi M3MEHEHHE SHTPOIUU B
nporecce xumudeckor peaknuu? 35. [aiire onpenencane sHeprun [ mu66ca. st yero ucmonb3yercs 3ta
BennuuHa? 36. Kakumu pakTopamu ompesnensieTcss caMOpor3BOJIbHOCTD MpoTekaHus peakiuu? 37. Uto
n3ydyaeT xumudeckas kuHetuka? 38. UTto Takoe romoreHHble M TeTeporeHHble peakuuu? 39. [laiite
orpesieNieHne CKOpocTu xumuueckoi peakuuu. 40. OT kakux (akTOpOB 3aBUCUT CKOPOCTh XUMHUYECKOMN
peakuun? 41. Kak 3aBUCUT CKOPOCTh XUMHYECKON pEakIuu OT KOHLEHTpauui peareHToB? 42.
ChopmynupyiiTe 3aKkoH ACHCTBYIOIIMX Macc JUIsl CKOPOCTH XHMMHUYecKoW peakuuu. [lpuBeaurte ero
MaTeMaThu4eckoe BeipaxeHue. 43. YUTto Takoe KOHCTaHTa CKOpPOCTH peakiuu? OT yero oHa 3aBUCHT? 44.
Kak 3aBHCHT CKOpPOCTb XMMHMUECKOM peakuuu oT Temieparypbl? 45. Chopmynupyiite npasuio Bant-
lTodbda, mnpusenure ero wmaremarnyeckoe BblpakeHue. 46. UYUTo moKa3pBaeT TeMIlEpaTypHBIN
ko3¢ ¢punmeHt ckopoctu peakuuu? 47. Yto takoe karamuzarop? 48. [laiite ompeneneHue 3HEpruu
aktuBauu peakuuu. OT yero oHa 3aBucutT? 49. KakoB MexaHusMm jaedctBusa karanuzaropa? SO0.
[IpuBenute ypaBHeHHEe AppeHuyca, NOSICHUTE KaKhe BEIMYMHBI BXOAAT B 3TO BblpaxkeHue. S51. [laiite
OTpEeNeICHNE XHWMHMUYECKOTOo paBHOBecusa. 52. Yro Takoe KOHCTaHTa paBHoBecusi? Hamumure
MaTeMaTU4eCKOE BBIPA)KEHHE IJI1 KOHCTAHTBhl PAaBHOBECHSI, NTOSICHUTE, KaKUE€ BEJIMYMHBI TyJa BXOIAT. 53.
Chopmymupyiite npuniun Jle-Illarense. 54. Kakue ¢dakTopsl BIUSIOT Ha CMEIICHHE XUMHUYECKOTO
paBHOBecHs B cHcTeMe M KakuM oOpasom? 55. Uro wusywaer snekrpoxumusa? 56. Uro Takoe
OKHCITUTEIFHO-BOCCTAHOBHUTEIIbHBIC peakuuu? 57. JlaliTe onpeneneHrue MOHATUAM «CTENEeHb OKUCICHUS,
«BOCCTAHOBUTENbY, «OKUCIUTENb». 58. UTO M3 ceds MpeicTaBisieT MPOLECC OKUCIEHUS M IPOLECC
BoccTaHoBieHUsA? 59. Kakue 31eKTposHble Mpolecchl MPOUCXOASIT Ha MOBEPXHOCTU METAJI-PACTBOP
noHoB meramna? 60. Kak oOpasyercs nBoiHOH snekrpuueckuid cioit? 61. Uto Takoe »IeKTpOJHBII
noreHan? Ot yero oH 3aBucuT? 62. UTto Takoe ranpBaHnyeckuil aeMmeHT? 13 yero on cocront? 63.
Kak 3apspkeHbl karog W aHOA B rajgbBaHHueckoM snemeHTe? 64. Kakue siekTpoiHbie IpoLecChl
MPOUCXOJAT B rajibBaHu4yeckoM osneMeHTe Jlanuwoans-fAxo6u? 65. Kak 3ammceiBaercs cxema
raJlbBaHUYECKOTro 31eMeHTa? 66. UTo Takoe AIeKTPOABMKYIAs CHJIa TalbBaHUYECKOro 3nemeHTa? Kak
OHa paccuuThiBaercs? 67. Uto Takoe CTaHIApTHBIA BOMOPOAHBIM 31ekTpon? 68. UTo mokas3siBaeT psj
ANIEKTPOXUMHUUYECKUX HaNpspKeHUH MeTamioB? Kak pacnosoeHsl MeTaulbl B 3ToM psiny? C yeM cBsizaHa
BOCCTAHOBHTEINIbHAsI criocoOHOCTh MetayioB? 69. IlpuBenurte ypaBHenme Heprcra. [Jlns gwero oHo
ucnoassyerca? 70. Uro Takoe anekrponns? M3 yero coctout cucrema, rae nporekaer avekrponus? 71.
Kak 3apsxeHbl kaToa v aHOZ IpH 3ekTponuse? 72. KakoBbl 3aKOHOMEPHOCTH ITPOTEKAHUS DIIEKTPOJIA3a B
pacmiaBax? 73. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHUS JIEKTposn3a B pactBopax”? 74. Chopmynupyiite 1
n 2 3akonsl Dapanes. Uro Takoe BbIXOA MO TOKy? 75. Uto Takoe koppo3us metaimoB? 76. Kakos
MEXaHNU3M XUMHUYECKON U AIEKTPOXUMHUUECKO koppo3unu? 77. Metonbl 3auTsl OT kKoppo3uu. 78. Jlaiite
ompeneneHue MoHATHI0 «daza». 79. Uto Takoe reTreporeHHbie M roMoreHHeie cuctembl? 80. Uto Takoe
¢azoBoe paBHoBecue? Uem ono xapakrepusyercs? 81. Chopmynupyiite npasmio ¢a3 ['mb6ca, noscuure,
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KaKue BEJIIMYMHBI Tyga BXomdaT. 82. Uto takoe aumarpamma coctosHusi? 83. IlpuBeaute auarpammy
IUIABKOCTU  JABYXKOMIIOHEHTHOW CHCTEMBl C TPOCTOM 3BTEKTUKOM (IBTEKTHUYECKYIO JAHArpaMMy).
OxapakrepusyiiTe JTHMHMM, TOYKH M o0jmacth 3Tod aumarpammbl. 84. Uto Takoe »sBrekTuka? 8S5.
Chopmynupyiite npaBmio peryara. Jis yero ono ucrnonb3yercs? 86. [IpuBeaure nuarpammy MiIaBKOCTH
JBYXKOMIIOHEHTHOM CHCTEMBI, 00pa3ylolleldl yCTOMYMBOE XUMHYECKOE COEIUHEHHE (IUCTEKTHUYECKYIO
muarpamMmy). OxapakTepu3yWTe JHMHUU, TOYKH W 00JlacTh 3TOM auarpammbl. 87. UTo Takoe TBepablid
pactBop? 88. JlaliTe XapaKTEpUCTUKY TBEPIBIX PAaCTBOPOB BHEIPEHHUs, 3aMelleHUs U BbluMTaHus. [Ipu
KaKHX YCIIOBUSIX oOOpasyloTcs OTH Tunbsl pactBopoB? 89. IlpuBenute auarpaMmy IUIaBKOCTH
JIByXKOMIIOHEHTHOM CHCTEMBbI, OOpa3yIoLIleil TBEpAbI pacTBOpP 3aMELIEHUS C HEOrpaHUYEHHOU
pacTtBopuMOCThI0. OXapakTepuszylTe JHWHUHM, TOYKH M oOisactd 3Tod nuarpammbl. 90. IlpuBenute
aUarpaMMmy IJIaBKOCTH JIBYXKOMIIOHEHTHOW CHCTEMBI, 0Opa3yroliel TBEpABIA pacTBOp 3aMEIICHHS C
OTrpaHUYEHHON PacTBOPUMOCTHI0. OXapaKkTepu3yHTe JIMHUU, TOUKH U 00JIaCTH ITOM AUarpaMMBl.

4 MeTonnyecKkne MaTepHasbl
Jlnst obecrieueHus mporecca 00ydeHHUsT M PELICHHs 3a7a4 OOyYCHHUs] HCHOJIB3YIOTCS CIIEAYIOLIHE
MaTrepuaIbl:
— METOAMYECKHE MAaTepualibl, ONpENEISIONIHe MPOLEAYPhl OLCHUBAHUS 3HAHWM, YMCHHH,
HAaBBIKOB ¥ (WJIM) OIBITA JEATEIBHOCTH, XapaKTEPU3YIOIIMX OTarbl (Op-MUPOBAHHS KOMIICTCHIHH,
cortacHo 1. 12 paGoveid mporpaMMel.

4.1. OcHoBHas JuTEpaTypa

1. Kopoun H.B. O6mas xumus [Tekcr] : yue6Huk s By3o / H. B. Koposun. - 8-e usn.,
crepeotunt. - M. : Beicmas mkoma, 2007. - 559 c. : un. - (Ilobemurens KOHKypca Y4E€OHUKOB). -
bubnuorp.: c. 546. - [lpenm. ykas.: c. 547-557. (nanuuue B 6ubnuoreke TYCVYP - 59 5k3.)

2. OcHOBBI 00mIel U (QU3NICCKOW XUMHH [DIEKTPOHHBIA pecypc]: YdueOnoe mocodue / M.B.
TuxonoBa, W.A. ExkumoBa; ToMCkuii TOCyIJapCTBEHHBIII YHHUBEPCUTET CHUCTEM YIIpPaBICHUS U
paauosnexktponuku (Tomck), Kadenpa aneKTpoHHBIX TEXHOJOTUH U SKOJOTMYECKOIO MOHUTOPHUHIA. —
OnexkTpoH. TekcroBble aaH. — Tomck: 2015, 200 c. [DOnekrpoHHbIl pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/5136, cBOOOAHBIIA.

4.2. lononHUTEIBHAS JJUTEPATypa

1. Tnunxa H.JI. OOmas xumust: YuebHoe nocodue qs By3os / HJL I'munka. — 11-e uzn.—M-JL.:
Xumust, 1964. — 688c.: wi.; Tabn. — Mmen. ykas.: ¢. 669-670. — IIpenm. ykas.: ¢. 671- 688. (Hamuume B
ouommoreke TYCVYP - 37 3k3.)

2. AxwmeroB H.C. Heopranmueckas xumus : Yue6Hoe mocooue i By3oB / H. C. Axmeros. - M.
: Boicmmast mikoma, 1969. - 638[2] c.: mi. — [IpenM. ykas.: ¢. 629-639. (nannuue B 6ubanorexke TYCVYP - 15
9K3.)

3. Xumus: Yuebnoe nocodue / I. B. Cmuphos, I. M. Slkynuna; MuHHCTEpCTBO 00pa3oBaHus
Poccuiickont  @enepannn, TOMCKHH TOCYIapCTBEHHBIM YHHBEPCHTET CHCTEM YIPaBICHUS U
panuoanexkTponuku, Kadeapa texnomoruu paguosnekTpoHHOH anmnaparypsl. - Tomck : TMIZO, 2000. -
157 c.: un. (nanuuue B Oubnuoreke TYCVYP - 31 3k3.)

4. Tnwmuka HJL 3anaun u ynpaxHeHus no oouieit xumuu : YueOHoe nocobue it By3os / H.JIL.
Immuka. - 20-e u3n., crepeorun. — M.: Xumus, 1973. — 263[1] c.: un. — b. 1. (Hamuume B OMONMHOTEKE
TYCVYP - 38 5k3.)

5. Xumus [OnextpoHHbIi pecypc]: yueOHoe mocoobme / E. B. UYukun; Tomckuii
TOCYapCTBEHHBII yYHUBEPCUTET CHUCTeM ympasleHus U paauosnextponuku (Tomck), Kadenpa
PaMO3IEKTPOHHBIX TEXHOJIOTUH M SKOJIOTHIECKOTO MOHUTOPHHTA. — DJIEKTPOH. TEKCTOBBIC JJaH. — TOMCK:
[6.u.], 2012. - on-line, 170 c¢. — b.u. (https://edu.tusur.ru/training/hublications/1138) [DnexkTpoHHBII
pecypce] - Pexxum noctyna: http://edu.tusur.ru/publications/1138, cBoOOAHBIIA.

6. Ywukun E.B. Xumus [Tekct]: yuebnoe nocobue / E. B. Uukun; MunucrepctBo 00pa3oBaHus 1
Hayku Poccuiickoii ®enepanyu, TOMCKMI TOCYIapCTBEHHBI YHMBEPCUTET CHCTEM YIPABICHUSA U
panuosnexkrponuku (Tomck), @akynpreT qucTaHIMOHHOTO 00ydeHus. - Tomck: Db Konrent, 2012. - 170
c.: wi. — bubmuorp.: ¢. 157. (Hanuuue B 6ubmuorexe TYCVYP - 62 3k3.)

4.3. O6s13aTesbHbIE YUeOHO-MeTOAHYECKUE MOCOOH s
1. Xumusa [OnexTpoHHBIM pecypc]: Meroauueckue yka3zaHUs AJi NIPOBEIEHUS NPAKTHUECKHX
3aHATUN W OpraHU3AIMH CaMOCTOATEILHON PabOThl CTYAEHTOB MO MUCHMIUIMHE «XuMuUs» / TuxoHoBa
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M.B., 2015. — 21 c. [OnekrponHsii pecypc] - Pexum nocryma: http://edu.tusur.ru/publications/5137,
CBOOOIHEBIN.

2. Yuxun E.B. Jlaboparopubie pabotel mo xumuu [Tekcr]: yueOHO-MeTonuueckoe mnocodue /
E.B. Yukun; MunucrepctBo ob6pa3oBanusi Poccuiickoit ®eneparuu, Tomckuii rocymapcTBEHHBIN
YHHUBEPCUTET CHCTEM yrpaBieHuss u paguosnekTpouku (Tomck), Kadenpa paanosneKTpoHHBIX
TEXHOJIOTHHA M dKOJIorHueckoro MmoHutopunra. — Tomck: TYCVYP, 2012. — 77 c.: un., tabn. - bubnuorp.:
c.73. (manmuuue B 6ubmmoreke TYCVYP - 51 7k3.)

3. Yuxun E.B. COopHuk 3amady u ymnpakHeHud 1o ob6medt xumuu: [Tekcr]: VYdeOno-
metoandeckoe nocobue / E.B. Yukun, pen. kana. xuMm. Hayk A.W. Nananos; peu. C.f. Anekcanmposa;
MunucrtepctBo obpazoBanus Poccutickoit denepanmu, ToMCKuii rocy1apCTBEHHBIN YHUBEPCUTET CUCTEM
ynpasieHus ¥ paaunoaekTpoHuku (Tomck), — Tomck: ToMckuil rocyjapCTBEHHBIM YHUBEPCUTET CUCTEM
YOpaBJICHUS U paarodIeKTpoHuKH, 2015. — 296 c. (POTOM: 50 3k3.; cu3 1: 1 3Kk3., cu3 5: 5 9K3.; ayHI: 48
9K3., Bcero 100 ok3.) (Hanuuue B 6ubmoreke TYCYP - 100 5k3.)

4, Yuxun E.B. JlaGoparopubie pabOThl 10 XUMHU [DIEKTPOHHBIA pecypc|: ydeOHO-
metonuueckoe nocobue / E.B. Unukun; ToMcKkuii rocyaapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U
paauosnexktponuku (Tomck), Kadenpa pannosnekTpoHHBIX TEXHOJIOTUN U IKOJIOTHYECKOTO MOHUTOPUHTA.
— DJEKTpOH. TEeKCTOBBbIe MaH. — Tomck: [6.1.], 2012. — on-line, 78 c. [DnekrponHsIii pecype] - Pexum
nocrtymna: http://edu.tusur.ru/publications/3020, cBOOOTHBIIA.

5. Yukun E.B. CoopHuk 3a1a4 1 ynpaxHeHud 1o oduieid xumun: [ nekrpoHHsiid pecype] / E.B.
UukuH, ToMckuii rocynapcTBEHHBIH YHUBEPCUTET CHUCTEM YIpaBieHHs U paauodinekTpoHuku (Tomck),
Kadenpa paanodaeKTpOHHBIX TEXHOJIOTUH B SKOJIOTHIECKOTO MOHUTOPHHTA. — DJIEKTPOH. TEKCTOBBIC JaH.
— Tomck: [6m.], 2012. — on-line, 220 c. [DOnexktpoHHsld pecypc] - Pexum nocryna:
http://edu.tusur.ru/publications/642, cBOOOTHBIA.

4.4. Pecypceol cetu UHTEpHET

4.4. Ba3pl JaHHBIX, HHPOPMAIHOHHO CIIPABOYHBIE H MOUCKOBBIE CHCTEMBI
1. http://edu.tusur.ru — HayuHo-006pa3oBaTeIbHBIN MTOPTAI
2. http://www.chemistry.narod.ru, http://www.xumuk.ru —  HH(pOPMAIIMOHHO-CIIPABOYHBIE
pecypcsl
3. http://elibrary.ru — nay4nast snexTponHast OHOIMOTEKA
4. http://www.twirpx.com — 3J1eKTpOHHBIE KHUTH [0 XUMHH
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