MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

FATYCYP [ e
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

JlosyraasT MO HCAE JASKTEOHMOR 00Tk
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA I ITPOI'PAMMA JTUCHUITIVHB
Xumusa

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenue noarorosku / cneruaibHOCTh: 11.05.01 Paguno3sieKTpoHHbIE CHCTEMbI H KOMILIEKCHI
HanpasnenHocts (mpoduib) / cnenuanu3anvs: PaanosiekTpoHHblie cUCTeMbI epeaayu nHgopmanuu
®dopma 0O0ydeHHS: OUHASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: PTC, Kadenpa paguorexHn4ecKux CUHCTEM

Kypc: 1

Cemectp: 2

Y4eOns1ii mnan Habopa 2013 rona

PaCHpe,[[CJ'IeHI/IC pa60qero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennaunner
1 Jlexknuu 34 34 JacoB
2 JlaGoparopHble pabOThI 16 16 4acoB
3 Bcero aymuTopHbIX 3aHATHN 50 50 4acoB
4 CamocTosiTenbpHas padboTa 22 22 9acoB
5 Bcero (0e3 ax3aMeHa) 72 72 4acoB
6 OO0m1as Tpy10eMKOCTh 72 72 4acoB
2.0 2.0 3.E.

3auer: 2 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
nporokot Ne 54 or« 9 » 2 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKkH (crenmanbHOcTH) 11.05.01 PamnosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCHI, YTBEP)KICHHOTO
11.08.2016 rona, paccmoTpeHa u onoOpeHa Ha 3aceqanuu kadeapel POTOM «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
JIOIICHT, K.T.H. Kapeapa POTOM C. H. Jleonon

3aBenyronmii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PTC C. B. MenuxoB
OKCIIepTHI:

JIOTICHT, K.0.H Kadeapst POTOM H. H. Hecmenosa

Kadenpa pannoTexHU4ECKUX CUCTEM
(PTC) nouenra B. A. I'pomoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUpPOBAHUE Y CTYJACHTOB COBPEMEHHBIX TMPEJCTABICHUN O CTPOCHUH M CBOMCTBAX XUMHUYE-
CKHX BEILECTB M 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKHUX ITPOLIECCOB.
M3YYCHUE XMMHUUYECKUX CUCTeM W (yHIaMEHTAIbHBIX 3aKOHOB XMMHUU C TIO3UIUHA COBPEMEHHOM
HaYK{
dbopMHpOBaHNE HABBHIKOB IKCIEPUMEHTATBHBIX MCCICAOBAHUN V1T U3YUCHHsI CBOMCTB BEIIECTB U
UX PEaKIMOHHON CIIOCOOHOCTH

1.2. 3agaun JIMCHMIIINHBI
—  M3y4Y€HHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKHUX MTPOIIECCOB;

HU3Yy4YCHUC CBOMCTB XMMHYECKUX CHUCTEM,
HU3YUYCHHUEC B3aUMOCBA3U MCKIAY HpHpOHOﬁ BCIICCTBA U €TO peaKHHOHHOﬁ CIIOCOOHOCTBIO.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Juctumnuna «Xumus» (b1.5.28) otHocuTes k 6moky 1 (6a3oBast 4acTs).
[Tocnenyromume TUCIMIDTHHAMHE SIBISTIOTCS: be3omacHoCTh KU3Heaes TeIbHOCTH, Pu3nKa, DKoIo-
THsl.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Ipornecc n3ydeHus QUCIUTUTMHBI HATIPaBJieH Ha (GOPMHUPOBAHUE CIEIYIOIINX KOMIETCHITHH:

—  OIIK-5 cnocoOHOCTBIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh Mpo0IeM, BO3HUKAIONIUX B
xoJie poecCHOHATBHON IeATENIbHOCTH, TIPUBJICYD IS UX PEIICHHUS COOTBETCTBYIONINHA (PH3HKO-MaTeMa-
TUYECKUH armmapar;

B pe3ynbraTe n3ydeHus TUCIUTLTAHBI 00yYaIOMUNACS TOJDKEH:

— 3HATh OCHOBHBIC MOHATHS W 3aKOHBl XMMHUH, TEOPETUUYECKHE OCHOBBI CTPOCHHS BEILECTBa,
CBOWCTBA BEILECTB M UX PEAKIMOHHYIO CIIOCOOHOCTbH, YCIIOBHS MPOTEKAHHS peakluil, (paKTOpbL,BIHIIO-
IIM€ Ha CKOPOCTh U HalpaBJIeHUE MPOTEKaHMs PEaKLUH, SHEPreTHUECKUEe U3MEHEHUsS B INpOLEcce Ipo-
TEKaHHsI PEaKLHHU, CIOCOObI BEIPAXKEHUSI KOHLIEHTPAIM M CBOWCTBA PACTBOPOB AIIEKTPOJIUTOB M HEIJIEK -
TPOJIUTOB, ONPEIEICHUE KUCIOTHOCTU CpEibl, 3aKOHOMEPHOCTH NMPOTEKAHUS IEKTPOXUMHUECKHUX IPO-
IIECCOB, MPOLIECCHI KOPPO3UH METAIIJIOB U METO/BI 3AIIUTHI OT KOPPO3HH.

—  YMeTh HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUSA JUISl PELICHUS TPAKTUYECKUX 3aJ]1a4, AJIs HHTEp-
IpeTaIy Pe3ylIbTaToOB HKCIIEPUMEHTA

—  BJIA/IeTh HaBbIKAMU [TOCTAHOBKH U NPOBEACHUS SKCIEPUMEHTA, 00paOOTKU pe3yabTaToOB IKC-
HEpUMEHTA

4. O0beM JMCHUIIIMHBI M BU/IbI y4eOHOH padoTbl
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 2.0 3aUeTHBIX eIMHMILIbI U IIPeCcTaBIeHa B TaOuu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
2 cemecTp
AynuTopHble 3aHATUSA (BCETO) 50 50
Jleknun 34 34
JlaboparopHbie pabOTHI 16 16
CamocrosTenpHas paboTa (BCero) 22 22

BrinosiHeHWEe MHAWBUAYAIBHBIX 3aJaHUN

Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam

[ToaroroBka k 1abopaTopHBIM paboTam 6 6

[TpopaboTka JIEKIIMOHHOTO MaTepuaia 10 10
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Bcero (0e3 ax3ameHa) 72 72
OO6m1ast Tpy1I0€MKOCTb, 4 72 72
3aueTHble EquHuIb 2.0 2.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl AUCHUIIMHBI M1 BUALI 3AHATHI

Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ 0]
o o n £ 3 =
- o = s =
o o H o O =
. ' ‘2 g2 S E
Hazsanus pa3aeiioB JUCHUITIINHBI 5 o o o O g 5
. ) o
O O = B
2 8 | &5 i
C g *
2 cemectp
1 OcHOBHBIC NOHATHS U 3aKOHBI XUMUHU 2 0 OIIK-5
2 PeakIMOHHAs CIIOCOOHOCTH BEIICCTB. 4 6 OIIK-5
OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COCTU-
HEHUM
3 Crpoenue aroma. [lepuonnyeckuii 3akoH u 4 0 2 6 OIIK-5
MePUOINYECKAsi CHCTEMAa XUMHUYECKHUX dJIe-
meHToB /.M. Menaeneera
4 Xumudeckas CBSI3b 6 OIIK-5
5 DHepreTuka XUMHUYECKHUX MPOIIECCOB. XU- OIIK-5
MUYecKasi TepMOJHAMUKA
6 XuMu4uecKkas KHHETHKA. 2 10 OIIK-5
7 ®a30BbIE pAaBHOBECHS B T€TEPOTrCHHBIX CH- 11 OIIK-5
cTeMax
8 OcHOBBI IEKTPOXUMHUH. OKHUCIUTEIBHO- 4 3 4 11 OIIK-5
BOCCTAHOBHTEIIbHBIC PEAKIIUH.
9 PacTtBOpHI 4 3 3 10 OIIK-5
Hroro 3a cemectp 34 16 22 72
Hroro 34 16 22 72
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)
2 =
3 s 5
2 25
Ha3zBanus pasznenos Conepxanue pas3iesioB TUCIHUIIINHBI IO JICKIHSIM 5 ) &5
o) S g5
S g8 =
a o 2
~ S/
2 cemectp
1 OcHoBHble OHATHSA U | [IpeaMeT XxuMuKM. ATOMHO-MOJIEKYJISIpHASI TEOPHSI. 2 OIIK-5
3aKOHBI XUMUH OCHOBHbIE TOHSATHS: aTOM, MOJIEKYJIa, XUMUYECKUN
aneMeHT. [IpocThie U cliokHbIE BellecTBa. SABiIeHuE
aiutorpornu. MonekyisipHas Macca. Monbs. Momsipaast
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Macca. CTeXuoOMEeTpHUYECKHE 3aKOHBI: 3aKOH SKBUBA-
JIEHTOB (TMIOHATHE PKBUBAJICHTA U SKBUBAJICHTHOU Mac-
ChI), 3aKOH TTOCTOSTHCTBA COCTaBa XUMHUECKUX COCTH-
Henuii. ['a30BbIe 3aKOHBI: 3aKOH 00BEMHBIX OTHOIIIE-
HHUM, 3aKkoH ABorajipo. [lepuonnueckuii 3aKoH U T€O-
pHsl CTPOCHUSI XUMHUYECKUX COCTMHEHUM.

Htoro

2 Peaknmonnas
CIIOCOOHOCTH BEIICCTB.
OcCHOBHEBIE KIACCHI
HEOPraHUYEeCKUX
COEeTUHEHUN

Knaccudukanus xumuyeckux coequHenni. CteneHb
okucieHus1. OCHOBHBIE KJIACChl HEOPTAHUUECKUX CO-
eanHeHu. KUCIoThI, COJIM,0CHOBAHUSI, OKCHUJIBI, UX
KIaccuuKaius U XuMudeckue cBoiictea. KuciotHo-
OCHOBHBIE CBOMCTBa BemiecTB. CBoMicTBaaM(poTepHO-
ctu. PeaknronHast cmocoOHOCTh aM(pOTEPHBIX OKCH-
JIOB U TUAPOKCUIO0B. Tumel conend. I3MeHeHue Kuc-
JIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB 110 IEPUOJIAM U
rpymnmnam. DJIEKTPOIUTHI. DJIEKTPOIUTHYECKAs TUCCO-
LMAaLIHSL.

Hroro

OIIK-5

3 Crpoenue atoMma.
[Teproguueckuii 3aK0H U
nepuouvecKas cucremMa
XAMUYECKHUX DJIEMEHTOB
.. MenneneeBa

CrpoeHue aToma ¥ IEPUOANYECKAsk CUCTEMA IIEMEH-
ToB. [locTynarel bopa. KBanTOBO-MEXaHHueckas Mo-
nens aroMa. @opma aTOMHBIX opOuTanei (s, p). Kean-
toBbie yucia. [Ipunuun [Maymum. IIpasumno I'yaaa.
IIpaBuno Kneukosckoro. [lepuoanueckas cucrema u
MOPSAIOK 3aTIOJTHEHHSI SHEPTeTHUYECKUX YPOBHEHN B
CTPYKTYype aroMa. Paanycsl aTOMOB U HOHOB. DJI€K-
TPOOTPUIIATENEHOCTD. DHEPTHS HOHU3AIUH, CPOJCTBO
K 2JIeKTpOHY. I3MeHEeHNEe CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMI! 110 TIeproiaM U TpyInam.

HUroro

OIIK-5

4 XuMudeckas CBs3b

OcHoBHbIE BUABI XUMHUYECKOHU CBsA3H. [Ipupona xumu-
YECKOH CBS3H. XAPaKTEPUCTUKU XUMHUYECKON CBS3U.
KoBasneHTHas cBs3b, MEXaHU3MBI €€ 00pa30BaHMs: 00-
MEHHBIH, JOHOPHO-aKIenTopHseIi. [loaspHOCTH KOBa-
JIEHTHOM cBsi3u. Teopus BaJeHTHBIX CBA3EH U 0OBsIC-
HEHHE BAJICHTHOCTH JIEMEHTOB METO/IOM BaJIEHTHBIX
cBsi3eil. OCHOBHOE U BO30YX/IEHHOE COCTOSIHUE aTO-
Ma.IlpocTpaHcTBEHHas CTPYKTypa MOJIEKYIL. TUIIBI
cBA3el — o, . loHHad cBs3b. MeTtayuinueckas CBS3b.
duznuecKkoe COCTOSHHE BellecTBa. TBepaoe Teno.
OHeprus KpUCTaJNIMYECKON pemeTku. Tunsl kpucrani-
JUYECKUX CTPYKTYp U UX cBoicTBa. [lonstue rubpu-
au3ari. OCHOBHBIE TUITBI THOPUIU3AIMH.

Hroro

OIIK-5

5 DHepreTruka
XUMHYECKHUX MPOIIECCOB.
XuMuyeckast
TepMOAMHAMHUKA

Xumuueckas TepMoauHamMuka. [loHsaTre Xummu4eckou
cucteMsl. Tunel cuctem. PaBHOBECHOE COCTOSIHUE CHU-
cTembl. TUIBI TEPMOAMHAMUYECKUX MPOLIECCOB: 00pa-
THUMBbIE, HEOOPaTHUMBbIE, CAMOIIPOU3BOJIbHBIE, PABHO-
BecHbIE. OCHOBHBIE MTOHITHS TEPMOANHAMUKH: BHY-
TPEHHss 3Heprus, padota, TerioTa. [1epBblil 3akoH
tepmoguHaMuky. [lonarue suTanenuu. TermnoBoit 3¢-
(bexT peakiuu, IK30TepPMUUECKHE U SHI0TEPMHUECKIE

OIIK-5
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peakuuu. TepMoxuMUYecKkrue ypaBHEHHUS U UX 0CO-
o6enHocTu. CTaHIapTHBIC TEIUIOTHI 00pa30BaHMSI Be-
mecTB. 3akoH ['ecca, cnencTBue u3 3akoHa ['ecca.
TeroemkocTs. [TonsiTue sHTpONIMK. BTOpO# M Tpe-
TUH 3aKOH TepMoanHaMUKH. CaMOIPON30BOJILHBIE
MIPOLECCHl. DHTANBIUNHBIA U SHTPONUUHBIN (PaKTOPBI
XUMUYECKHUX peakmuii. DHeprus ['ub0ca.

Hroro

6 XuMu4ueckas KHHETHKA.

XuMHueckasi KHHETHKA. | OMOTe€HHbIE M TeTEepOreHHbIE
peakuun. CKOPOCTh XUMHUYECKON peaKIMK. 3aKOH
nercTByronmx Macc. KoHcTanTa CKOpoCcTH peakimi.
[IpaBuno Baut-T'odhda. ObpaTumbie u HeoOpaTUMbIE
XuMuyeckue peakuu. Koncranta paBHOBeCHUs. 3aKOH
JEWCTBYIOIIUX Macc Juis paBHoBecus. [Ipunium Jle-
[Tarenbe. DHEPTUs AKTUBALMU U ypaBHEHUE AppeHu-
yca. 3aBUCUMOCTbh CKOPOCTH PEaKIMKU OT KaTaanu3aro-
pa. Karanus.

Hroro

OIIK-5

7 ®a30BBIE paBHOBECHS B
reTepPOreHHbIX CUCTEMaX

®da3oBbie paBHOBecus. Pasa, reTeporeHHas i romo-
reHHas cuctema. [IpaBuno a3 ['mnd66ca. Crenens cBo-
001161, KOMITOHEHT. O THOKOMIIOHEHTHBIE CUCTEMBI.
Jlmarpamma cOoCTOSIHUSL BOJIbI. JIlnarpaMMsbl IIaBKOCTH
JIBYXKOMIIOHEHTHBIX CUCTeM. JBTEKTHKA. [IpaBmiio
peryara. TBepbie pacTBOpBI. THIIBI TBEPABIX PACTBO-
POB: 3aMENICHUS, BHEAPEHUS, BEIYUTAHHMSL.

Htoro

OIIK-5

8 OcHOBEI
3IEKTPOXUMUHU.
OKHCINUTEIIHHO-
BOCCTAHOBHUTEJIbHEIC
peakIuu.

DIEKTPOXUMHUYECKHUE TIPOLECCHI. SIBIIEHHE IEKTPO-
nmu3a. ['anpBaHnueckue eMeHThl. CTeneHb OKucie-
HUsA, OKACJICHUE U BOCCTAHOBJIEHUE. DIEKTPOIHBIE
IIPOLIECCHI. DIEKTPOABIIKYILAsA cuia dneMenTa. CraH-
JIAPTHBIN BOAOPOIHBIN 3JIEKTPOJ. DIEKTPOJIU3 B pac-
I1aBe. DIEKTPOIN3 B pacTBOPE. 3aKOHBI JIEKTPOIIU3A.
Brixon no Toky. Koppo3ns MeTannoB: Xumudeckas,
NEKTPOXUMHUECKasl. 3alllTa METAJIJIOB OT KOPPO3UHU

Hroro

OIIK-5

9 PactBopbI

PactBopsl, THIBI pacTBopoB. IIponecc pacTBopeHus.
CriocoObI BeIpaskeHUsI KOHLIEHTPAIIMHA PACTBOPOB.
PactBopuMocTs. [lepeHackimienHbIe pacTBOPBI. DHEP-
retuka pactBopenus. Kpucramioruaparsl. CBoiicTBa
pacTBOopoB HednekTponuToB. Ocmoc.3akon Bant-T'od-
(a. 3axon Payns. Temnepatypa kurmeHus u 3amep3a-
HUS pacTBOPOB. Teopus IEKTPOIUTHYECKONINCCOLIH-
aruu. CTerneHp AUCcCOoUaIii, KOHCTaHTa JHCCOIra-
1uu. M3orornueckuii kodddumment. CBoiicTBa
PacTBOPOB 3JIEKTPOJIUTOB.

HUroro

4

OIIK-5

Hroro 3a cemectp

34

5.3. Pa3neqbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (TPeAbITYyLIUMHU)

H 00ecreunBaeMbIMU (HOCJIC)IyIOIJ.[I/IMI/I) AUCHUIIVIMHAMHA

Paznensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIMMA) H
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obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHMIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOUM TUCHIMIUIAHEL, 1711 KOTOPBIX HEOOXOIUMO U3YUCHHE
HauMeHOBaHHE IUCIIATUINH 00ecIIeYnBaroInX U 00ECIIEUNBAEMBIX TUCIIATLINH

1 2 3 4 5 6 7 8 9

[Tocnenyromuye TUCIUIIITUHBI

1 be3zomacHoCTh KHU3HECACA-

+ + + + + + + +
TEIILHOCTH

2 ®usnka

3 Dkosnorus + + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3YyYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MPEICTaBJICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCHUIUIUHBI, U BUJOB 3aHS -

TUI
§ Bunwr zagsatuit
=
B ¥ ”
5 i g, g DopMBI KOHTPOJIS
=
: . S :
& = @)
OIIK-5 + + + KonTponbHas pabota, OTueT 1o

WHIWBHUIyaIbHOMY 3aJIaHUIO,
Koncnekr caMmonoaroroBku, 3a-
umTa otuera, Otyer mo nabopa-
TOpHOM pabote, Orpoc Ha 3aHs-
THIX, Tect

6. UuTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paToOpHBIX padboT

A Y =
= CIS
3 = 5
Z > 5
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX paboT z 5 &5
: 2 g
> o =
a S g
= o
2 ceMecTp
5 DHepreruka Omnpenenenue TeII0BOro 3pQexTa peakuu HeuTpa- 2 OIIK-5
XMMHMYECKHUX IIPOLECCOB. | JIN3ALNN.
Xumnueckas Hrtoro b
TEPMOJNHAMUKA
6 Xumunyeckasi KuHeTuka. | CKOpoCcTh XMMHUECKHUX peakiuil. XUMHUYEeCKOe paBHO- 4 OIIK-5
BECHeE.
Hroro
7 ®aszoBble paBHOBeCcHs B | JlMarpaMma IUIaBKOCTH ABYXKOMIIOHEHTHOM CUCTEMBI. 4 OIIK-5
TETEPOreHHbIX CUCTEMAX | pr o
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8 OCHOBBI OnekTponus. Kopposus. 3 OIIK-5

AIEKTPOXUMUH. Virtoro 3

OKuCIUTENBHO-

BOCCTAHOBUTEIbHBIE

peaxiuu.

9 PacTBOpHI PactBopsl 3 OIIK-5
Hroro 3

Hroro 3a cemectp 16

Tabymie 9.1.

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He nmpenycmorpeno PVYII

9. CamocrosiTesibHasi padoTa
Bunsl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHEI B

Tabmuia 9.1 — Buabl caMOCTOSTEIbHOM paboThl, TPYAOEMKOCTh B (HOPMUPYEMbIe KOMIETECHIHH

3 @]
= z £
S i
Bunapr camocTosTensHOM ; > 0
Haspanwus paznenon S = DopMbI KOHTPOJIS
paboTEI L s 2
S g =
Y o 2
= S
2 cemectp
1 OcHoBHble TOHATUSA U | [IpopaboTka JTEKIMOHHOTO 1 OIIK-5 KontponsHas pabdora,
3aKOHbI XUMHUH Marepualia Ompoc Ha 3ausTusax, OT-
Brinonnenue nHANBUAY- 1 qer 1o HH{[[HBHIWMBHOMY
aJbHBIX 3aJaHni 3a/aturo, 1ecT
Utoro 2
2 PeaknuoHHas [TpopaboTka JIEKITMOHHOTO 1 OIIK-5 Onpoc Ha 3aHaTusx, Ot-
CIIOCOOHOCTD BELIECTB. Marepuaia YeT MO0 UHIUBUIYATBHOMY
OCHOBHBIE KJIacChl BHINOHEHN e HHHBHIY- 1 3ananuio, Tect
HCOPTaHIHCCKIX aJbHBIX 3aJlaHUN
COETUHEHHI
Utoro 2
3 Ctpoenue aroma. [TpopaboTka JIEKIMOHHOTO 1 OIIK-5 KontponsHas pabdora,
[lepuonnueckuii 3akoOH U1 | MaTepualia Ompoc Ha 3ansTUAX, OT-
MIePUOAMYECKAS CUCTEM 9eT 110 WHIUBU BHOM
CPHOIHCCKAL CHCTCMA | By 116 e Hue WHIUBUTY- 1 eT 1o )}F AyalbHOMY
XMMUYECKUX OIIEMEHTOB | )1 i 3ananuto, Tect
H.N. MenneneeBa
Hroro 2
4 Xumunyeckast CBsI3b [IpopaboTka J1eKIIHOHHOTO 1 OIIK-5 Koncnexkr camonoaroros-
Marepuaia ku, KoHTponpHas padora,
Brinmonuenue nHanBUAY- | Onpoc Ha 3aATHsX, OT-
ANbHBIX 3a1aHuUil YeT MO0 UHIUBUIYAIbHOMY
3amannio, Tect
Hroro 2
5 DHepreTuka [IpopaboTka JIEKIIMOHHOTO 1 OIIK-5 OTyer Mo UHANBUYAITb-
XMMHUYECKHX MPOIECCOB. |Marepuasa HOMY 3afanuto, OTYeT 1no
XuMudeckas ToaroToska K 1a6opaTop- 1 J;a60paT0pH0H pabore,
TEPMOJAMHAMUKA HEIM paGOTaM ecT
Htoro 2
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6 Xumudeckas kuHeTuka. |[IpopaboTka JIEKITMOHHOTO 1 OIIK-5 OTtyer 1o MHAUBUAYAITb-
Marepuaia HOMY 3a7aHuto, OT4eT 1o
[Toarororka k y1aboparop- 1 J,}a60paT0pHOH pabore,
HBIM paboTam ect
Utoro 2
7 ®azoBwie paBHOBecHs B | [IpopaboTka JIEKITMOHHOTO | OIIK-5 Ompoc Ha 3ansaTusax, OT-
TeTepOreHHBIX CUCTEMAaX |Marepuana 4eT 1o 1abopaTopHoil pa-
T
[ToaroroBka k 1aboparop- 2 Gore
HBIM paboTam
Hroro
8 OcHoBEHI AtekTpoxumuH. | [IpopaboTka JTEKIIMOHHOTO 2 |OIIK-5 OTtyer 1o MHAUBUAYATb-
OKUCTUTENBHO- Matepuana HOMY 3aJanuto, OT4eT no
BOCCTaHOBHTEILHBI TOPHOM T
OCCTAHOBUTCILHBIC [ToaroroBka k 1aboparop- 2 J;a6opa OpHOH paborTe,
PeaKIuy. HBIM paboTam et
Hroro 4
9 PacTtBOpHI [IpopaboTka JIEKIIMOHHOTO OIIK-5 3amura otuera, Koncnekr
MaTepuana CaMOIIOATOTOBKH,
OdopmieHne 0T4eTOB 10 2 ISOHTP OJIbHAA P a6OTaE)
nabopaTopHbIM paboTam TpOC Ha SaHATHAX, T
4eT 10 J1JabopaTopHOil pa-
Hroro 3 6oTe
Hroro 3a cemectp 22
Hroro 22
10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banibHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcuMabHBIH MaxkcuManbHbIH
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ |  ©0amnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha CeMecCTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
Koncnekr camonoaroros- 5 5 2 12
KU
KonTponbhas pabota 10 10 5 25
Omnpoc Ha 3aHATHAX 10 10 5 25
OTyer no MHIUBUAYATb- 10 10 5 25
HOMY 3aJIaHHIO
OTuet no nabopaTopHOii 5 5 3 13
pabore
Hrtoro makcumyM 3a nepu- 40 40 20 100
on
Hapacraromum ntorom 40 80 100 100
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11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaento)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. Koposun H.B. Ob6mas xumus [Tekct] : yueObnuk mis By3oB / H. B. Koposun. - 8-¢ u3m.,
crepeotunl. - M. : Beicmias mkona, 2007. - 559 c. : un. - (Ilobeaurens koHKypca yueOHUKOB). - buo-
uorp.: c. 546. - IlpenM. ykas.: ¢. 547-557. (nanuune B 6ubmmoreke TYCVYP - 59 5k3.)

2. OcHoBHI 001IeH U (hr3rueckoil XuMuu [DNeKTpoHHEIH pecypc]: YuebHoe mocobue / M.B. Tu-
xoHOBa, M.A. ExnmoBa; ToMCKHI rOCYyAapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PaIAOIIEKTPO-
Huku (Tomck), Kadenpa ameKTpOHHBIX TEXHOJOTHA U SKOJOTUYECKOr0 MOHUTOPUHTA. — DIIEKTPOH. TEK-
croBeie jgaH. — Tomck: 2015, 200 «c. [OnekrponHblii pecypc] - Pexum npocryma:
http://edu.tusur.ru/publications/5136, nata oopamienus: 07.05.2018.

12.2. lonosiHuTEIbHAS JIUTEpaTypa

1. Tmmaka H.JL O6mas xumus: YaeoHoe mocobue ams By3oB / H.JL. Imaka. — 11-e m3n.—M-JL.:
Xumus, 1964. — 688c.: un.; Tabn. — Mmen. ykas.: ¢. 669-670. — IIpeam. ykas.: c. 671- 688. (nanuuue B
ouommorexke TYCVYP - 37 9k3.)

2. AxwmeroB H.C. Heopranndeckast xumus : Yue6Hoe nocobue ais By3oB / H. C. Axmeros. -
M. : Beicmias mkomna, 1969. - 638[2] c.: un. — [Ipeam. ykas.: ¢. 629-639. (manuuue B 6udnuorexe TYCYP
- 15 3K3.)

3. Xwumwus: Yuebnoe nocobue / I. B. Cmupros, I. M. fkyHnna; MuHHCTEpCTBO 00pa3oBaHuUs
Poccuiickoit @enepanuu, TOMCKUI TOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUS U PATUOIIICK-
TpoHUKH, Kadenpa TexHOIOrHH pagnodIeKTPOHHON ammapaTypsl. - Tomck : TMIJIO, 2000. - 157 c.: ui.
(namuune B 6ubmmorexke TYCVYP - 31 2k3.)

4. T'nunka H.JL 3amaum u ynpaxHeHus 1o oOuieid xumun : YdyeOHoe mocodue aist By3os / H.JL
['munka. - 20-e usn., crepeorun. — M.: Xumus, 1973. — 263[1] c.: un. — b. u. (Hanuuue B Oubmuoreke TV -
CVYP - 38 5K3.)
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5. Xumus [DnexkTpoHHBIH pecypc]: yuedHoe mocodue / E. B. Uukun; ToMckuii rocyaapcTBeH -
HBI YHUBEPCUTET CUCTEM yIpaBlieHUs U paauosnektponuku (Tomck), Kadbenpa pannosnekTpoHHbIX TeX-
HOJIOTMH U 9KOJIOTMYECKOr0 MOHUTOPUHTA. — DJNEKTPOH. TeKcToBbIe AaH. — Tomck: [0.1.], 2012. - on-line,
170 c. — b.u. (https://edu.tusur.ru/training/hublications/1138) [DnexTponnsiii pecypc] - Pexxum nocrymna:
http://edu.tusur.ru/publications/1138, nara obpamenus: 07.05.2018.

6. UYukun E.B. Xumus [Tekcrt]: yueoHoe mocooue / E. B. Uukun; MunuctepcTBO 00pa3oBaHus u
Hayku Poccuiickon @enepanuu, TOMCKUN TOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PAJHO-
anekTpoHukH (Tomck), DakynbTeT TMCTaHIIMOHHOTO 00ydeHusl. - Tomck: Db Kontent, 2012. - 170 c.: ni.
— bubmumorp.: c. 157. (nanuuue B 6ubmmorexke TYCVYP - 62 3Kk3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. Xwumug [DneKTpoHHBIN pecypc]: MeToauyeckue yKka3zaHus 1Ji MPOBEICHUS MTPAKTHUYECKHUX 3a-
HSATHIA U OpraHU3aIluN CAMOCTOSTEIBHON paOOThI CTYCHTOB 10 AUcHUILINHE «Xumus» / Tuxonosa M.B.,
2015. — 21 c. [DnekrponHsbIii pecypc]| - Pexxum moctyna: http://edu.tusur.ru/publications/5137, nara 06-
pamenusi: 07.05.2018.

2. Yuxkun E.B. Jlabopatopubie pa®oTel mo xumuu [TekcT]: yueOHO-MeToandeckoe mocodue /
E.B. Yukun; MunuctepctBo oOpaszoBanus Poccuiickoit @enepannu, ToMCKHil rocyqapCTBEHHBIA YHUBEP -
CUTET cucTeM ympasieHus: u paauosnekrponuku (Tomck), Kadenpa paarosneKTpoHHBIX TEXHOJIOTUI U
sKojoruaeckoro Mmouutopunra. — Tomck: TYCVYP, 2012. — 77 c.: uin., Tabn. - bubmumorp.: ¢.73. (Hanuuue B
oubmmoreke TYCVYP - 51 9k3.)

3. Yukun E.B. COopHuK 32124 u ynpaxHeHud 1o oOmel xumun: [Teker]: YdyeOHO-MeTonuue-
ckoe nocooue / E.B. Yukun, pen. kaun. xuM. Hayk A.U. ['ananos; peu. C.5. Anekcanaposa; Munucrep-
cTBO oOpazoBanusi Poccuiickoit @eneparin, ToMCKHI ToCcynapCTBEHHBIN YHUBEPCUTET CUCTEM YIPaBIIe-
Hus U paauodnekTponuku (Tomck), — Tomck: ToMckuil rocyaapcTBEHHbIN YHUBEPCUTET CUCTEM YIIpaBiie-
HUS U paanodiaeKTpoHuku, 2015. — 296 c. (POTOM: 50 »k3.; cu3 1: 1 3k3., cu3 5: 5 3k3.; ayHi: 48 3k3.,
Bcero 100 9k3.) (Hammuue B 6ubiamoreke TYCVYP - 100 7k3.)

4. Yuxkun E.B. JlabopaTtopHbie paOOThI 10 XUMHH [DJIEKTPOHHBIN pecypc]: ydeOHO-MeToande-
ckoe nocobue / E.B. Uukun; TOMCKHIA roCyIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHHS M PATHO3JICK -
tponuku (Tomck), Kadenpa pagnosieKTpoHHBIX TEXHOJIOTHIA U 3KOJIOTHYECKOTO0 MOHUTOPUHTA. — DJIEK-
TPOH. TEKCTOBBIE faH. — Tomck: [6.1.], 2012. — on-line, 78 c. [DnekTpoHHBIN pecypc] - Pexxum moctyma:
http://edu.tusur.ru/publications/3020, nata oopamienus: 07.05.2018.

5. Yukun E.B. COoopHuk 3a7a4 1 ynpakHeHHH 110 o01iel xumuu: [DnekTpoHHsbiid pecypce] / E.B.
YuxkuH, ToMCKUI TOCYAapCTBEHHBI YHHUBEPCUTET CHUCTEM YIIPABJIECHUSA U PAIUO3JEKTPOHUKH (ToMmck),
Kadenpa pannosnekTpOHHBIX TEXHOJIOTUN U 3KOJIOTUYECKOTO MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBBIE JIaH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [DOnekrponnHsli pecypc] - Pexum pocryma:
http://edu.tusur.ru/publications/642, nara oopamenus: 07.05.2018.

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIML C OTPAHMYECHHBIMU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YMCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCHIIPUATHUS UHPOPMAITIH.

JL1s1 i1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 JI1 ¢ HApYLIEeHUSIMH OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H MH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI
1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIHHBIN MTOPTAI
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2. http://www.chemistry.narod.ru, http://www.xumuk.ru — nHpOpManInOHHO-CIIPAaBOYHBIE pPECY]-
CBI

3. http://elibrary.ru — HayuHas 371eKTpOHHAsI OMOIMOTEKA

4. http://Www.twirpx.com — 3JIEKTPOHHbIE KHUTH TI0 XUMUHU

13. MaTtepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHmne

13.1. O01ue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeneHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIlMOHHOE 000pyA0BaHNUE U yUeOHO-HAITBIIHBIE TOCOOMs, 00ecIeunBaroIIie TeMaTHIeCKUEe Uil -
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaIbHO-TEXHHYECKOE U MPOrpaMMHOe odecreyeHue 115 JJaGopaTopHbIX padoT
Jlaboparopust XuMuu
yueOHast ayJuTOpHs I IPOBENCHUS 3aHATHH TaOOPaTOPHOTO THIIA
634050, Tomckast obmactb, T. Tomck, JlennHa nipocriekT, 1. 40, 424 ay.
Onucanue UMeroIerocs 000py10BaHUs:
- locka MarHUTHO-MapKepHasi;
- Croun mabopatopHsbIi (6 mIT.);
- Cton maGopaTopHbIil BEICOKHH - 3 (6 1mIT.);
- ®otornexrpoknopumerp KOK-3-01;
- [lIxad BBITSXKHOM;
- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;
- PaGouee mecto npenogaBares.
[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.3. MarepuajibHO-TeXHHYECKOE U NPOrpaMMHoOe o0ecrneuyeHue Jisl CaMOCTOSATeJIbHOW padoThl
Jist caMOCTOSITeNNbHOM paboThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA
1. Xumuueckass TepMOAMHAMUKA ONIPEIEAET:
a) TeroBble () (HEKTH PA3TUUHBIX XUMHUUECKUX U (PU3UKO — XUMUYECKHX IPOILIECCOB;
0) BEpPOSTHOCTh CAMOIPOU3BOJIHHOTO MPOTEKAHUS XMMHUYECKOTO Tpollecca B TOM WU HHOM
HalpaBJICHNY;
B) CKOPOCTb IIPOTEKAHUsSI XUMUYECKOT0 TpoIiecca;
I') YCJIOBHS, IPU KOTOPBIX XUMHUUECKasi peaklus OyleT HaXOIUThCA B COCTOSHUU PaBHOBECHSI.

2. V3ydyeHne MpOTeKaHUS XUMUYECKUX PEAKIM C TO3UIMH TEPMOJUHAMHUKHU HE TpeOyeT cBene-
HHH O:

a) CTPOCHHUU MOJIEKYJ BEIIECTB, yYACTBYIOIIUX B PEAKIINU;

0) MexaHU3Me MPOTEKAIOIEH PEaKInu;

B) HAYAJILHOM U KOHEYHOM COCTOSIHUH CHUCTEMBIL;

T') BHCITHUX YCIIOBUSX, B KOTOPHIX HAXOIUTCS CHCTEMA.

3. Ilox TepMOIMHAMHAYECKON CUCTEMOM MOAPA3yMEBAOT:

a) Habop CBOWCTB M3y4aeMOro 00beKTa;

0) OKpYKaroIIUi HAC BHEIIHUN MUD;

B) M30paHHYIO0 COBOKYIHOCTb T€J WJIM BEIIECTB, COCTOSIIYIO U3 OOJIBIIOTO YUCIa CTPYKTYPHBIX
eAMHUL (MOJIEKYJ, aTOMOB, HIOHOB) U OTJICJICHHYIO OT BHEUIHEH Cpe/bl ONpe/Ie]IeHHON IpaHulel Wi Mo-
BEPXHOCTBIO pa3iena;

') PEaKMOHHBIN COCy, B KOTOPOM MPOTEKAET XMMHUYECKas PEaKIsi, BMECTE C OKpYKalollel ero
BHEIIIHEN CPEION.

4. BHeurHel cpeioil Mo OTHOLLIEHUIO K TEPMOAMHAMUYECKON CUCTEME SIBIISIETCSI:

a) Ta 4acTbh MIPOCTPAHCTBA, B KOTOPOM OCYILECTBIISIETCS] U3ydaeMblil IIPOIIECC;

0) oKpyXarolas ee TpaHuila paszena, HalpuMep, CTEHKH PeaKIIMOHHOTO COCY/Ia;

B) BCE TO, YTO HAXOJUTCS BHE MMOBEPXHOCTH pa3/ieiia CUCTEMBI;

T') COBOKYITHOCTh MOJIEKYJI, aTOMOB WMJIM HOHOB XUMHUYECKUX BEIIECTB, YIACTBYIOIINX B PEAKITHH.

5. HOBCpXHOCTB pasaciia TepMOﬂHHaMHQCCKOﬁ CUCTECMBI:
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a) Bcer/a ObIBAaeT pealbHOM;

0) SIBJISICTCSI MEXaHUUYECKH KECTKOM, T.€. HECITOCOOHON N3MEHSTh CBOM Pa3MEPHI;
B) MOXKET OBITh BOOOpaXkaeMOi MM YCIIOBHOM;

T') MOXET OBbITh IPOHUIIAEMOMN U TETUIOMPOBOTHOM.

6. 3omupoBaHHbBIE CUCTEMBI OOMEHUBAIOTCS C BHEITHEH Cpeoi:
a) TOJIKO BEIIIECTBOM;

0) TOJIBKO PHEPTHUEH;

B) KaK BEIICCTBOM, TaK U SHEPTUCH;

T') HE CIIOCOOHBI OOMEHUBATHLCS HU TEM HU JIPYTHUM.

7. 3aKpBITBIE CUCTEMBI OOMEHUBAIOTCS C BHEITHEH CpeIoi:
a) TOJIKO BEIIIECTBOM;

0) TOJIBKO PHEPTHUEH;

B) KaK BEIICCTBOM, TaK U SHEPTUCH;

T') HE CIIOCOOHBI OOMEHUBATHCS HU TEM HU JIPYTUM.

8. OTKpBITHIC CHCTEMBI OOMEHUBAIOTCS C BHEIITHEH CPEIoit:
a) TOJIKO BEIIIECTBOM;

0) TOJIBKO PHEPTHUEH;

B) KaK BEIIECTBOM, TaK U SHEPTUCH;

') HE CIIOCOOHBI OOMEHUBATHCS HU TEM HU JIPYTUM.

9. K OTKpBITBIM CUCTEMAM OTHOCSITCS:

a) YEJIOBEK;

0) pacTUTENbHBIC U JKUBOTHBIC KIIETKH;

B) T€PMETUYECKUN PEAKIIMOHHBIN COCY/, B KOTOPOM MPOTEKAET XUMUYECKasl PEAKIIHS;
r) M000€e KUBOTHOE, HACEKOMOE HJIA PaCTCHUE.

10. B 3aBUCHMOCTH OT CBOETO COCTaBa TEPMOJIMHAMHYECKHUE CUCTEMBI OBIBAIOT:
a) 3aKpBITHIE;

0) U30JMPOBAHHBIC;

B) OJIHOKOMITOHEHTHBIE WJIU MIPOCTHIE;

I') MHOTOKOMIIOHCHTHBIC WJTU CJIOKHBIC.

11. ITpuMepoM IPOCTOI CUCTEMBI ABJISIETCS:

a) cocy ¢ BOJIOM, B KOTOPOM IIJIaBatOT KyCOUKH JIbAA;

0) 3emHas atMocdepa;

B) COCY/I, TOJIHOCTBIO 3alIOJTHEHHBIN ONPENEICHHON OPraHUYECKON HKHUAKOCTBIO;
r) 11000H BOIHBIN pacTBOP BEIIECTBA.

12. ITpumepoM CII0KHON TEPMOJIMHAMUYECKON CUCTEMBI SIBIISIETCS:

a) Tpex(azHas CucTeMa «ieq — BoJa — mapy;

0) 3emHas atMocdepa;

B) JIt000#1 BOJHBIN pacTBOP TOTO WJIM WHOTO BEIIECTBA;

') peaKLMOHHBIN COCYl, B KOTOPOM OJJHOBPEMEHHO MPHUCYTCTBYIOT KaK UCXO/AHbIE, TAK U KOHEUHbBIE
BEILECTBA.

13. 'oMOreHHOM TEpMOAMHAMUYECKON CUCTEMOM SBIISIETCSI:
a) 3eMHas atMocdepa;

6) 1100011 BOIHBIN paCTBOP TOTO MM MHOTO BEIIECTBA;

B) YEJIOBEYCCKUI OPTaHU3M;

I') COBOKYITHOCTb BOJIbI, JIbJA U BOASHBIX MApOB.
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14. T'ereporeHHON TEPMOAMHAMUYECKON CUCTEMOM SIBIISAETCS:

a) COBOKYITHOCTb JIByX HEOTPAaHUYEHHO CMEIIMBAIOIINUXCS KUAKOCTEH;
0) mo0bIec METANIMYECKUE CIUIABBI,

B) YEJIOBEYCCKUI OPTaHU3M;

I') COBOKYITHOCTb JIBYX HECMEIIUBAIOIINXCS MEKIY COOOH JKUIKOCTEH.

15. ®a3oit Ha3bIBaeTCS:

a) ONpEJIEICHHOE arperaTHOE COCTOSTHUE BEIlEeCTBa;

0) moboe

B) COBOKYITHOCTh BCEX OJHOPOJIHBIX IO COCTABY U CBOMCTBAM YacTEH TeTepOTreHHOMN CHCTEMBI,

r) mo0asi 9acTh CUCTEMBI, OT/ICIICHHAS OT APYTUX €€ YacTel OIMpeIeICHHON MOBEPXHOCTHIO pa3fie-
na.

16. 'oMOreHHEBIE CHCTEMBI:

a) MOTYT OBITh TOJILKO OJTHOKOMIIOHEHTHBIMH;

0) MOTYT OBITh KaK OJTHOKOMIIOHCHTHBIMH, TaK U MHOTOKOMITOHCHTHBIMU;
B) BCETJa COCTOAT U3 OJJHOM (ha3bl;

T') MOTYT COCTOSITh M3 HECKOIBKUX (ha3.

17. I'ereporeHHbIE CUCTEMBI:

a) HC MOT'YyT 6I>ITI> OJHOKOMITIOHCHTHBIMMU,

0) HE MOT'YT COCTOSITh U3 OJTHOU (pa3kbl;

B) BCCTraa ABJIAOTCA MHOI'OKOMIIOHCHTHBIMU,

') MOTYT OBITh KaK OJJHOKOMIIOHEHTHBIMH, TaK U MHOTOKOMITIOHEHTHBIMHU.

18. MakpOCKONUYECKUM MapaMeTPOM TEPMOJIMHAMUYECKON CUCTEMBI SIBIISIETCSL:

a) ee TeMIIepaTypa;

0) ee Macca;

B) COBOKYITHOCTbH 3HAYEHHUI Pa3MEpOB U MOJIOKEHUI B MPOCTPAHCTBE BCEX COCTABIISIONIMX CUCTE-
MY YacTHII,

I‘) COBOKYITHOCTb 3HAYCHU M CKOpOCTCﬁ JABHNKCHUA BCEX KHHECTUYCCKN aKTHUBHBIX YaCTULl CUCTEMBI.

19. K MUKpPOCKONMYECKUM MMapaMeTpaM CUCTEMBI OTHOCSITCS:

a) ee TeOMETPUUECKHUE Pa3MePhl, HAITPUMED, 00BEM;

0) BeJIMYMHA ee BHYTPEHHEW YHEPTUH;

B) COBOKYTHOCTb 3HAUEHUH MACC BCEX COCTABIIAIOLINX €€ YaCTHI;

I') COBOKYITHOCTb 3HaYE€HHUI CKOPOCTEH IBMKEHUS BCEX KHHETUUECKH aKTUBHBIX YaCTHUI] CHCTEMBI.

20. [IprMepoM 3KCTEHCUBHOTO TEPMOIMHAMHUYECKOTO TTapaMeTpa SBISCTCS
a) Macca TepMOJAMHAMUYIECKON CUCTEMBI;

0) 00BEM TePMOIMHAMUYECKOW CUCTEMBIL;

B) TeMIIepaTypa TePMOANHAMUYICCKON CUCTEMBI;

T') BeJIMYMHA BHYTPCHHEH SHEPTUH CUCTEMBI.

21. [IpumepoM HHTEHCUBHOTO TEPMOJIMHAMUYECKOT0 TapaMeTpa SIBISIETCSI:
a) Macca TepMOJIMHAMHUYECKOI CHCTEMBI;

0) 00BEM TePMOIMHAMUYECKOW CUCTEMBIL;

B) JaBJICHUE B TOMOTE€HHON TEPMOIMHAMHYECKON CHCTEME;

I') IJIOTHOCTh B TOMOT€HHOW TEPMOJANHAMUYECKON CUCTEME.

22. CrallMOHapHOE COCTOSTHUE XapAKTEPHO:

a) TOJIBKO JUISl U30JIMPOBAHHBIX CUCTEM;

0) Ui TF000H TEPMOTMHAMUYECKON CHCTEMBI,
B) /ISl OTKPBITBIX TEPMOJANHAMUYECKUX CUCTEM;
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r ) AJI 3aKPBITBIX TCPMOAUHAMHUYCCKUX CUCTCM.

23. PaBHOBECHOE COCTOSIHUE CUCTEMBI XapaKTEpPHO:
a) TOJBKO JUIS U30JIUPOBAHHBIX CHCTEM;

0) Ui TF000H TEPMOTMHAMUYECKON CHCTEMBI,

B) JUTSL OTKPBITBIX TEPMOJIMHAMHYECKUX CHUCTEM;

T) JUTSI 3aKPBITBIX TEPMOTUHAMUYECKHX CUCTEM.

24. PaBHOBECHBIM SIBJISIETCS] TAKOE COCTOSTHUE CUCTEMBI, IPU KOTOPOM:

a) BCe ee TepMOJMHAMUYECKHUE MapaMeTphbl OCTAIOTCSI HEM3MEHHBIMH U OTCYTCTBYET OOMEH 3Hep-
TYMEW U BELIECTBOM C BHELIHEW CPENION;

0) HaOmIOMAeTCsl PABHOIIEHHBINM B 00€ CTOpPOHBI OOMEH JHEpruell WM BEIIECTBOM C BHEIIHUM
MUPOM;

B) TOJILKO C BHEIIHEH CpeZioi OTCYTCTBYET OOMEH SHEPTHUEH B TOM WJIM MHOM HaIpaBJICHHH,

I‘) €€ Ka4eCTBECHHBIM COCTAaB OCTAEeTCA HEM3MEHHBIM.

25. JIro6oe TepMOIMHAMUYECKOE COCTOSTHIE CUCTEMBI MOXKET OBbITh BBIPAXKEHO:

a) TOJIBKO HAOOPOM 3HAYCHUH €€ MaKPOCKOITMYECKHX ITapaMeTPOB;

0) ToJIbKO HAOOPOM 3HAUYEHUH €€ MUKPOCKOIMYECKUX MapaMeTpOB;

B) Kak HAOOPOM 3HAYCHH MaKpPOCKOMMYECKUX MapaMeTPOB, TaK U HAOOPOM 3HAUYEHUH MUKPOCKO-
MUYECKUX IapaMeTpOB;

I') B 3aBUCHMOCTH OT BHJA CHCTEMBI JHOO TOJHKO HAOOPOM MHKPOCKOIMHMYECKUX ITapameTpoB,
71100 TOJIBKO HAOOPOM MAKPOCKOIMMYECKUX TapaMEeTPOB

26. TepmoaMHAMUYECKUM IIPOLIECCOM HA3bIBAETCSL:

a) U3MEHEHUE BO BPEMEHHM 3HAUCHMH OJHOTO MJIM HECKOJIBKMX MHUKPOCKOINMYECKHX MapaMeTpoB
CUCTEMBI;

0) nepexoj; CUCTEMBI U3 OJJHOI'O PAaBHOBECHOTO COCTOSIHUS B IPYTO€;

B) U3MEHEHHE BO BPEMEHM 3HAYECHUN OAHOIO MM HECKOJIBKMX MAaKpOCKOIHMYECKHX NapaMeTpOB
CHCTEMBI;

I') COXpaHEHHE BO BPEMEHU HEM3MEHHBIMH UMCIIEHHBIE 3HAYEHUSI MAaKPOCKOIIMYECKUX ITapaMeTPOB
CHCTEMBI.

27. llpornecchl, sl MPOTEKaHUsT KOTOPBIX HE TpeOyeTcs OKa3aHHe Ha CUCTEMY BHEIIHETO BO3ICH-
CTBUSI, HA3BIBAIOTCS:

a) KPyroBbIMU;

0) HECaMONPOHU3BOJIHHBIMH;

B) CAaMOIIPOU3BOJIbHBIMU;

') CTallMOHAPHBIMHU.

28. PealibHBIC MPOIIECCHI, MPOTEKAIOIINE B IPUPOJIE U B OpraHU3ME YeJI0BeKa, C TOUKH 3PEHUS Tep-
MOJIMHAMHUKHU MOTYT OBITh:

a) TePMOAMHAMUYECKU OOPATUMBIMH U PAaBHOBECHBIMU;

0) caMONPON3BOIHHBIMH,

B) CTAallMOHAPHBIMU;

') TEPMOAVMHAMUYECKU HEOOPATUMBIMU U HEPABHOBECHBIMH.

29. BHyTpeHHSISl SHEPTUSI CUCTEMBI:

a) SIBJIAETCS CyMMOM MOTEHIIMAILHON ¥ KWHETUYECKON YHEPIHM BCEX COCTABIISAIOLINX €€ YaCTHll;
0) MOXET OBITh JIETKO OXapaKTepHU30BaHa a0COIOTHHIM YMCIICHHBIM 3HAUECHUEM;

B) OCTA€TCsl HEU3MEHHOW B XOJ/I€ COBEPLIEHMS TEPMOANHAMUYECKOTO IIPOLIECCA;

T) SIBJSICTCSI COCTABHOM YacThIO MTOJIHOW WIJTH OOIIECH SHEPTUU CUCTEMBI.

30. IIpu npoTekaHuK TEPMOANHAMUYECKUX MPOLIECCOB BHYTPEHHSS SHEPT S CUCTEMBI:
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a) BCET/1a OCTaeTCsl HEM3MEHHOM;

0) Bcera yMEHbIIIAeTCS,

B) BCCTAa YBCINYNBACTCH,

T') MOXET KaK YMEHbBIIATHCS, TAK U YBEITHUUBATHCSI.

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

[TpenmeT xumMuHu. ATOMHO-MOJIEKYJIIpHAst Teopusi. OCHOBHBIE MOHATHS: aTOM, MOJIEKYJa, XUMUYE-
ckull anemeHT. [IpocTeie U ciioxkHbIe BelecTBa. SABiaenue asmotponuu. MosnekymsipHas macca. Moib. Mo-
asipHas Macca. CTeXHOMETPUYECKHE 3aKOHBI: 3aKOH SKBUBAJICHTOB (TIOHATHE SKBUBAJICHTA U HKBUBAJICHT -
HOM Macchl), 3aKOH MOCTOSIHCTBA COCTaBa XMMHUYECKHX COECIUHEHHH. ['a30Bble 3aKOHBI: 3aKOH OOBEMHBIX
OTHOILIEHUH, 3aKOH ABoraapo. Ilepnonnueckuii 3akoH U TEOPUsI CTPOCHUSI XUMUYECKUX COEIMHEHUN.

Crpoenue aToma U nepuoaunyeckas cuctema sneMmeHToB. [loctynatsl bopa. KBantoBo-mexanuye-
ckas mozenb aroma. Popma aToMHbBIX opbutaineii (s, p). Kanrossie uncna. [punnun ITaymu. IIpasuio
I'yapa. [IpaBuno Kneukosckoro. [lepuonnueckas cucteMa v NOpsAI0K 3aMOIHEHUS SHEPTETHUYECKUX YPOB-
HEll B CTPYKType aroma. Paguycbl aTOMOB M MOHOB. DJIEKTPOOTPHULATENBHOCTh. DHEPrus MOHU3ALUH,
CPOZCTBO K AJIEKTpOHY. VI3MeHeHne CBOMCTB 3JIEMEHTOB U UX COSAMHEHUN M0 MEPUOJaM U IPYIIIaM.

Xumuueckas tepMoauHaMuka. [loHaTue xumuueckon cucrteMsl. Tumbl cucrem. PaBHOBECHOE CO-
CTOsSIHUE cUCTeMBbl. TUIbI TEPMOAMHAMUYECKUX MPOLIECCOB: 00paTUMble, HEOOpAaTUMBbIE, CAMOIIPON3BOJIb-
Hble, paBHOBeCHbIe. OCHOBHBIC MOHATUS TEPMOAMHAMUKH: BHYTPEHHssI SHEeprus, padora, Terora. [lep-
BBIN 3aKOH TepMoanHamMuKku. [lonstue snTansnuu. TernoBoi 3 dexT peakiuu, 3K30TEPMUUECKUE U DH-
JOTEpMUYECKHE peaknu. TepMOXUMHUECKUE YpaBHEHUS U X 0COOCHHOCTH. CTaHAapTHBIE TEIUIOTHI 00-
paszoBaHus BemiecTB. 3akoH [ ecca, ciencTue u3 3akona ['ecca. Termoemkocts. [lonsatue suTponuu. Bro-
POl U TpeTHil 3aKOH TepMoauHaMUKH. CaMOIIPOU30BOJIbHBIE TPOLIECCHl. DHTANBIUHHBIN U SHTPONUUHBIN
(dakTophl XMMHUUECKUX peakiuii. DHeprus 1'udoca.

XuMuyeckass KUHETHKA. ['oMoreHHsle U reteporeHHsle peakiuu. CKOpOCTh XMMUYECKON PEAKIMH.
3akoH aeicTByomux Macc. Koncranta ckopoctu peakuuu. llpaBuno Bant-I'odpda. ObGpatumsie u
HeoOpaTuMble XUMUYecKue peakiuu. KoHcTaHTa paBHOBecHs. 3aKOH JEHCTBYIOLIMX Macc JJisi pPaBHOBE-
cus. [punamun Jle-Illarense. DHEprus akTUBAIMKM U ypaBHEHUE AppeHuyca. 3aBUCUMOCTh CKOPOCTH pe-
aKIMM OT Karainu3aropa. Karamus.

®a3oBbie paBHOBecus. dasa, rereporeHHas u romorerHas cucrema. [Ipasuno ¢a3 ['no6oca. Cre-
HeHb CBOOOJbI, KOMIIOHEHT. OJJHOKOMIIOHEHTHbIE CHCTeMbI. J(narpamMma cocTosiHMsI BOJbI. JluarpaMmel
IUIABKOCTU JIByXKOMIIOHEHTHBIX cucTeM. OBTekTuka. [IpaBuio psluara. TBepable pacTBOpbL. THIIBI
TBEPABIX PACTBOPOB: 3aMEILEHUS, BHEIPEHMSI, BHIYUTAHUS.

ONeKTpoXUMUYeCKre Mpolecchl. SIBiaeHue anekrponusa. ['anpBaHndeckue snemMeHThl. CTeneHb
OKHCJIEHHUS1, OKMCIIEHUE ¥ BOCCTAHOBJIEHHE. JJIEKTPOIHBIE ITPOLECCH. DIEKTPOABIIKYILAs CUJlA DJIEMEHTA.
CranmapTHBIA BOJOPOJHBIN AJMEKTPO. DJIEKTPOIN3 B paciijiaBe. DIEKTPOJIM3 B PACTBOPE. 3aKOHBI JJICK-
Tpoau3a. Beixon no toxy. Koppo3us MeramioB: XUMHU4ecKasi, 3NEKTPOXUMHUUECKas. 3aluTa METalIOB OT
KOppO3UH

Knaccudukanus xumuueckux coequaenuii. Crenens okucieHus. OCHOBHbIE KJ1acChl HEOpraHUYe-
CKUX coequHeHHH. KuciaoTel, comu,0CHOBaHUS, OKCUBI, UX KJIACCU(pUKALUS U XUMUYECKUE CBOMCTBA.
KucnotHo-ocHOBHBIE CBOMCTBa BenlecTB. CBOMCTBA

amdoreprocTH. PeakimonHas cnocoOHOCTh aM(pOTEPHBIX OKCUIOB M THAPOKCUIOB. THITBI CONEH.
M3MeHeHne KUCI0THO-OCHOBHBIX CBOMCTB 3JIEMEHTOB 110 IEPUOJIAM U IpyIIaM. DJIEKTPOIUTBL. DIEKTPO-
JUTHYECKAs. TUCCOLIUAIHS.

OcHoBHbIE BUBI XMMUUECKOM cBs13U. [Ipupona xummuueckoil cBsa3u. XapakTepUCTUKH XUMUYECKON
cBs3u. KoBasieHTHas CBs3b, MEXaHMU3MbI €€ 00pa3oBaHUsA: OOMEHHBIN, TOHOpPHO-akuenTopHbld. [Tosmsip-
HOCTh KOBJIEHTHOHM CBsA3U. TeopHs BaJEHTHBIX CBSI3eH U OOBSCHEHHE BAJIEHTHOCTH 3JIEMEHTOB METO/IOM
BaJICHTHBIX cBsA3ei. OCHOBHOE U BO30YKJEHHOE COCTOSTHUE aToMa.

[TpoctpancTBeHHass cTpykTypa Mousiekyl. Tumnel cBsaze — o, m. MoHHas cBs3b. Metamnnueckas
cBs3b. PU3NYECKOE COCTOSHUE BEIIeCTBA. TBepaoe Teno. DHEpPrusi KpUCTAUIMYECKOW peIleTKU. THIIbI
KPUCTAJNIMYECKUX CTPYKTYp U uX cBoicTBa. [lonarue rubpunuzanun. OCHOBHBIE THITBI THOPHIN3AIIUY.

PactBopel, Tunbl pactBopoB. Ilpouecc pactBopenus. CrocoObl BbIpa)K€HUS KOHIEHTpPaLUU
pacTtBopoB. PactBopumocTs. [lepeHachliieHHbIE pacTBOpHI. JHepreTuka pactsopenus. Kpucramiornapa-
Thl. CBOMCTBA pacTBOPOB HERIEKTPOIUTOB. OcMoc.

3akoH Baut-T'odda. 3akon Paynsa. Temneparypa kuneHust ¥ 3aMmep3aHus pacTBOpOB. Teopus snek-
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TPOJIUTUYECKON
mucconuanuy. CreneHp AMCCOLMAIMM, KOHCTaHTa Auccouuanuu. M30ToHnueckuil KoaQQUInueHT.
CBolicTBa pacTBOPOB AIEKTPOIUTOB.

14.1.3. Tembl HHANBUAYAJTBbHBIX 321aHUI
XuMHUYecKas TEPMOJUHAMUKA. DHEPreTHKAa XUMUICCKUX PEaKIIHA
XuMudeckass KHHETHKA.
XUMHUYECKOE paBHOBECHE.
Karanutuueckue peakuuu

14.1.4. Bonpocbl Ha caMONOATOTOBKY
Paznen 4. DnekTpoxumuueckue npoieccbl. Kopposus metainoB

. UTto u3y4aert 3eKTpOXuMusi?
. UTo Takoe OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKITUU?
. laiiTe onpenesnenyie MOHATUSIM «CTEIIEHb OKUCIICHUSD), «KBOCCTAHOBUTENBY, «OKUCIUTEIID.
. Uto u3 cebs mpeAcTaBIseT MPOIECC OKUCICHUS U MPOIIECC BOCCTAHOBICHUS?
. Kakue snekTpoansle polecchl MPOUCXOIAT Ha IOBEPXHOCTH METAJLI-PACTBOP HOHOB MeTasuia?
. Kak o0Opasyercst ABOHHOMN 3IEKTPUUECKHIA CII0I?
. Uto Takoe 31eKTpoaHbIi noTeHran? OT 4ero OH 3aBUCUT?
. Uto Takoe ranpBaHuuyeckuit aneMent? U3 uero oH coctout?
. Kak 3apsikeHbl KaTo ¥ aHOJ1 B FaJlbBAHUYECKOM 3JIEMEHTE?
10. Kakue 31eKTpogHbIE TPOIIECCHl IPOUCXOIAT B ralbBaHNUECKOM deMenTe Jlanuas-SAxoou?
11. Kak 3anuceiBaeTcst cxema rajlbBAHUYECKOIO JIEMEHTA?
12. Yo Takoe 3MEeKTpOABMKYIas CUjia TajibBaHMYecKoro anemMeHTa? Kak ona paccuuteiBaercs?
13. Yto Takoe cTaHIapTHBIN BOJAOPOIHBIN 3IEKTPOA?
14. Yto noxa3pIBaeT psj 3JIEKTPOXUMUYECKUX HanpsikeHU MetamuioB? Kak pacnosiokeHbl MeTal-
761 B 3TOM paxy? C uem cBsiz3aHa BOCCTAHOBUTENIbHAS CIIOCOOHOCTH METAILIIOB?
15. IlpuBenure ypaBuenue HepHera. J{is yero oHo ucnonb3yercs?
16. Yto Takoe snekTpoiau3? M3 yero cocTout cucteMa, rjie NpoTeKaeT dIEKTPOIu3?
17. Kak 3apsiKeHbl KaToJl ¥ aHOJI IIPU dJIEKTpoau3e?
18. Kakue TUIbI 3JI€KTPOI0B UCIIOIB3YIOTCS MIPH JIEKTPOIn3e?
19. KakoBbI 3aKOHOMEPHOCTH MIPOTEKAHUSI DJIEKTPOJIU3a B paciljiaBax?
20. KakoBbI 3aKOHOMEPHOCTH MIPOTEKAHUS JICKTPOJIU3a B pacTBOpax?
21. Chopmynupyiite 1 u 2 3akonsr Dapages. UTo Takoe BHIXOJ 11O TOKY?
22. UTo Takoe Koppo3us METAIOB?
23. KakoB MexaHU3M XUMHUYECKON U FJIEKTPOXUMUYECKON KOPPO3UH?
24. MeTtojpl 3alIUThI OT KOPPO3HUH.
Paznen 3. Xumuueckass KHHETHKA U XUMHUYECKOE PAaBHOBECHE

O 0 1N DN B W —

1. Yro n3ydaer XuMHuecKast KHHETHKA?

2. YUTo Takoe rOMOr€HHbIE U T€TEPOrCHHbIE PEaKLIUuU?

3. JMaiiTe onpezelieHne CKOPOCTH XUMUYECKON PEeaKInu.

4. Ot kakux (HaKTOPOB 3aBUCHUT CKOPOCTh XUMUYECKON peakiuu?

5. Kak 3aBUCHUT CKOPOCTb XUMUYECKON PEaKLIMM OT KOHIIEHTPALMil peareHToB?

6. ChopmympyiiTe 3aKOH JIEHCTBYIOLIUX Macc I CKOPOCTH XUMHUYecKoi peakuuu. [IpuBenure
€ro MaTeMaTH4eCKOe BhIpaKCHHUE.

7. Yto Takoe KOHCTaHTa CKOpOCTH peakuuu? OT yero oHa 3aBUCHUT?

8. Kak 3aBHCHUT CKOPOCTh XMMHUYECKOI peakliuy OT TEMIEPaTypbl?

9. Chopmynmupyiite mpaBuiio Baut-I'odda, mpuBeauTe ero MmareMaTnyeckoe BhIpaKEeHHUE.

10. Yro moka3pIBaeT TeMreparypHblii KOO PHUIMEHT CKOPOCTH peaKuu?

11. Yro Takoe karanuzatop?

12. JlaiiTe onpeneneHne SHEPruM aKTUBALUK peakuu. OT 4ero oHa 3aBUCHUT?

13. KakoB MexaHu3M JAEHCTBUS KaTajin3aTtopa?

14. ITIpuBeauTe ypaBHeHUE AppeHUYcCa, MOSCHUTE KAKUE BETMUYUHBI BXOST B 3TO BBIPAKEHUE.

15. [Jaiite onpeaeneHne XMMHUYECKOro PaBHOBECHS.
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16. Yto Takoe koHcTaHTa paBHOBecHs? Hamumure MaTeMaTnyeckoe BbIPaXXEHHUE JUIsl KOHCTAHTHI
paBHOBECHSI, MOSICHUTE, KaKHE BETUYHUHBI TyJa BXOJIT.

17. Chopmynupyiite npunuun Jle-1llatense.

18. Kakue ¢akTtoppl BIUSIOT Ha CMEIIEHWE XMMHUYECKOTO PAaBHOBECHS B CHCTEME M KaKuUM 00-
pazom?

Paznen 2. Xumudeckasi TepMOAMHAMUKA

1. Uto u3ydaeT xumuyeckas TepMOAMHAMUKA?

2. JlaiiTe onpeneneHne NOHATHIO «XUMUYECKasi CUCTEMAY.

3. Ilepeuncnute TUIBI XUMUYECKUX CUCTEM, TAUTE UX XapaKTEPUCTHUKY.

4. Kakve TUNbl TEPMOJUHAMUYECKHX MPOLIECCOB MOTYT MPOTEKaTh B XUMHUYECKUX CHCTemMax?
JlaiiTe X XapaKTepUCTHUKY.

5. Kakue napameTpsl BIUSIOT HA TEPMOJUHAMUYECKOE COCTOSIHUE CUCTEMBbI?

6. Chopmynupyiite 1 3aKkoH TepMoAMHAMUKU. J[aiiTe ompeneneHre MOHATHIM «TEIIoTay, «pado-
Ta», «KBHYTPEHHSISI SHEPTUS».

7. Kakue BubI paboT yalie BCETO COBEPIIAIOTCS B XUMHUYECKUX CHCTeMax?

8. JlaiiTe onpenenenue sHTaIbNNU. B ueM oHa usmepsiercs?

9. Uro Takoe TeruioBol 3 dekT peakiuu? JlaiiTe onpeaeneHne 3K30- U SHIOTCPMUUYECKON peak-
LUU.

10. YUto Takoe TepMoxumuueckoe ypaBHenue? [lepeunciute 0COOCHHOCTH 3alUCH TEPMOXHUMHYE -
CKHMX ypaBHCHUM.

11. Chopmymupyiite 3akoH ['ecca u cneacTBue u3 3akona I ecca.

12. Yro Takoe cTaHIapTHas SHTAJIBIHA 00pa30BaHUs BeliecTa?

13. Yro Takoe suTponmsi? B yem ona uzmepsiercs? OT kakux (pakTopoB OHA 3aBUCHUT?

14. Chopmynupyiite 2 1 3 3aKOHBI TEPMOJIUHAMUKH.

15. Kak paccunuThIBaeTCsi U3MEHEHHE YHTPOIHNH B MPOLECCE XUMUYECKONU pPEeaKIun?

16. Jlaiite onpenenenue »Heprun [ u66ca. s 4ero ucmonb3yercs 3Ta BenndnHa?

17. Kakumu dhakTopamu onpeaesieTcs: CaMOTPOU3BOILHOCTD MTPOTEKaHUS PeaKun?

Pazgen 1. OcHOBHbBIE TOHATHUS U 3aKOHBI XUMUU

1. JaiiTe onpeneneHusi HOHIATHIM «aTOM», «MOJIEKYJIay, «XUMUYECKUMA 3JIEMEHTY.

2. YTo Takoe mpOoCThIE U CIOKHBIE BEIIECTBA?

3. Yto Takoe auioTponus?

4. JlaiiTe onpeesieHNE MOHATHIO «KOJIMYECTBO BEIIECTBAY.

5. CKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB COACPXKUT | MOJb BemiecTBa?

6. laiiTe onpeneneHyre MOHATUIM «OTHOCUTENbHAS aTOMHAsi MacCca» U «OTHOCUTEIbHAS MOJIEKY-
JsipHast Maccay. B Kakux equHUIaX OHU U3MEPSIIOTCS?

7. Uto Takoe moiisipHas Macca? B ueM oHa usmepsercs?

8. Uepes kakue BETMYMHBI MOKHO PACCUUTATh KOJIMYECTBO BEIIECTBA?

9. ChopmMmynupyiTe 3aKOH COXpaHEHHUST MacChl BEIIECTBA.

10. ChopmynupyiiTe 3aKOH MMOCTOSTHCTBA COCTaBa BellecTBa. UTo Takoe 6epTOoILTHIbI?

11. YUto Takoe 3KBUBAJICHT, (DAKTOP IKBUBAICHTHOCTH?

12. Kak paccuuThIBaeTCs 3KBUBaJIEHTHas Macca BemlecTsa? B uem ona usmepserca?

13. ChopmynupyiiTe 3aKOH SKBHBAJICHTOB.

14. ChopmynupyiiTe 3aKoH ABOTaApo U CIAECICTBUS U3 HETO.

15. Yro Takoe MomsipHbIH 00BeM Ta3a? UeMmy oH paBeH?

16. Uto Takoe HOpMaJIbHBIE YCIOBUSA?

17. Kakue BenmnuuHBI BKJIIOYAET B ce0s ypaBHeHHe MenpeneeBa-Knaneiipona? J{ns yero oHo mc-
noJib3yercs?

18. Chopmynupyiite 3aKOH 0OBEMHBIX OTHOIIIEHUH.

19. JlaiiTe coBpeMeHHYIO (DOPMYIUPOBKY EPUOTNICCKOTO 3aKOHA.

20. B yem 3akmroyaercsi TEOpUsl XMMUYECKOTo cTpoeHus bytieposa?

14.1.5. TeMbl KOHTPOJILHBIX padoT
XuMuyeckas CBs3b
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OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COSAMHECHUN. PeakiinoHHast CioCOOHOCTH BEIIECTB

Crpoenune atoma. Ileprognyeckuid 3aKOH M TEPUOAMYECKAS] CUCTEMA XUMHYECKUX 3JIEMEHTOB
JI.1. Menneneena

OcHOBHbIE IOHATHUS U 3aKOHBI XUMUU

DHepreTuka XMMUYECKUX MPoLeccoB. XUMHUECKask TEPMOJUHAMUKA

XUMH4YECKask KHHETHKA. XMMUYECKOE PABHOBECUE

OnexTpoxuMudeckue npoueccsl. Kopposus Meranion

14.1.6. Temb1 1a00paTOpHBIX padoT
Ornpenenenue TermioBoro 3G Qexra peakiuu HeUTpaITu3aIuH.
CKOpOCTh XUMHUYECKUX pEAaKLUA. XUMUUECKOE PABHOBECHE.
JnarpaMma I1aBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI.
Onekrponus. Kopposus.
PactBopsI

14.1.7. 3auér
IIpumepHBlii IepedeHb BOIPOCOB K 3a4eTy:

1. JaiiTe onpeneseHust MOHIATHIM «aTOM», «MOJIEKYJIAy, «XUMUYECKUMA IJIEMEHTY.

2. YTo Takoe NpocCThIE U CII0KHbBIE BEECTBA?

3. Yto Takoe auioTponus?

4. aiiTe onpe/esieHne MOHATUIO «KOJTMYECTBO BEILIECTBAY.

5. CKOJIbKO CTPYKTYPHBIX 3JIEMEHTOB COACPKUT | MOJb BemiecTBa’?

6. JlaiiTe onpeneneHue MOHATUSAM «OTHOCUTENbHAS aTOMHAsi Macca» U «OTHOCUTEIbHASI MOJIEKY-
JsipHast Maccay. B Kakux eIuHUIaX OHU U3MEPSIIOTCS?

7. Uto Takoe moiisipHas Macca? B ueM oHa usmepsercs?

8. Uepes kakue BETMYMHBI MOXKHO PACCUUTATh KOJIMYECTBO BEIIECTBA?

9. ChopMmynupyiTe 3aKOH COXpaHEHHUS MacChl BEIICCTBA.

10. ChopmynupyiiTe 3aKOH MOCTOSTHCTBA COCTaBa BemecTBa. UTo Takoe 6epToILTHIbI?

11. YUto Takoe 3KBUBAJICHT, (DAKTOP IKBUBAICHTHOCTH?

12. Kak paccuuThIBaeTCs 3KBUBaJIEHTHas Macca BellecTsa? B uem ona usmepserca?

13. ChopmynupyiTe 3aKOH SKBHBAJICHTOB.

14. ChopmynupyiiTe 3aK0H ABOTaApoO U CIAEICTBUS U3 HETO.

15. Yro Takoe MossipHbIN 00BeM Ta3a? UeMy oH paBeH?

16. Uto Takoe HOpMaJIbHBIE YCIOBUA?

17. Kakue BenmnuuHbI BKJIIOYAaET B ce0s ypaBHeHue MenpeneeBa-Knaneiipona? Jlns yero oHo mc-
noJib3yercs?

18. ChopmynupyiiTe 3aKoH 00BEMHBIX OTHOIIIEHUH.

19. [Maiite coBpeMeHHYIO (hOpPMYIMPOBKY IEPHOANIECKOTO 3aKOHA.

20. YUTo n3yyaeT XxumMu4eckass TepMOAMHAMUKA?

21. JlaiiTe onpeneneHue MOHITHIO «XUMHUECKAsi CUCTEMAY.

22. Ilepeuncnute TUIBI XUMUYECKUX CUCTEM, TAUTE UX XapaKTEPUCTHUKY.

23. Kakue Tumbl TepMOAMHAMUYECKUX MPOILIECCOB MOTYT IPOTEKATh B XUMHUUYECKUX CHCTemax?
JlaiiTe X XapaKTepUCTHUKY.

24. Kakue napaMmeTpbl BIUSIOT HA TEPMOJUHAMUYECKOE COCTOSTHUE CUCTEMBI?

25. Chopmymupyiite 1 3aKkoH TepMoguHaMUKH. J{aiiTe onpeneneHne MOHATUAM «TEII0Tay, «pado-
Ta», «KBHYTPEHHSSI SHEPTUS.

26. Kakue Bubpl padoT yaiiie BCEro COBEPIIAIOTCS B XUMUYECKUX cucTemMax”?

27. NaiiTe onpezaesieHue SHTaIbNUU. B ueM ona uzmepsiercs?

28. Uto Takoe TerioBoi 3¢ ekt peakuun? Jlaite onpeneraeHue dK30- U SHIOTEPMUUYECKON peak-
1007078

29. Uto Takoe TepMoXxuMHUeCcKoe ypaBHeHHE? [lepednciuTe 0COOCHHOCTH 3alUCH TEPMOXHUMHYE -
CKHMX ypaBHCHUM.

30. Chopmynupyiite 3akoH ['ecca u cienctue u3 3akoHa [ecca.

31. YUro Takoe cTaHnapTHas SHTaJIbIINA 00pa30BaHUs BellecTBa?

32. Yto takoe suTponus? B yem ona nu3mepsiercsa? OT kakux (pakTopoB OHA 3aBUCHUT?
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33.
34.
35.
36.
37.

38

39.
40.
41.
42.

Chopmymupyiite 2 u 3 3aKOHBI TEPMOTUTHAMUKH.

Kak paccuutbiBaeTcsi "3BMEHEHHUE SHTPOIHH B MPOIECCE XMMUYECKOW peaKuu?

Haiite onpenenenue snepruu ['n66ca. J{ist yero ucnonb3yercs 3Ta BeNMUIHA?

Kakumu paktopamu onpezenseTcss cCaMONpOU3BOILHOCTh MPOTEKAHUS PEAKIIUH?

Urto u3zydaer XxuMuyeckasi KHHETUKa?

. UTo Takoe roMOT€HHbIE W T€TEPOrCHHBIE peaKIu?

[aiite onpenesneHre CKOPOCTH XUMUYECKON PEAKLIUN.

Ot kakux (haKTOpOB 3aBUCUT CKOPOCTh XUMHYECKON PEAKIIHH?

Kak 3aBUCUT CKOPOCTh XUMUYECKON PEAKIIUM OT KOHLIEHTPALUN pearecHToB?

ChopmynmupyiiTe 3aKOH JCHCTBYIOIIMX MacC JUIsl CKOPOCTH XUMHUYECKoW peakiuu. [IpuBenure

€TI0 MaTCMAaTUYCCKOC BBIPAKCHUC.

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

UTto Takoe KOHCTaHTa CKOPOCTH peakiuu? OT 4ero oHa 3aBUCUT?

Kak 3aBUCUT CKOPOCTh XUMUYECKON PEAKIMH OT TEMIIEpPATyphl?

Chopmynupyiite mpaBuio Bant-I'odda, mpuBeauTe ero MareMaTndeckoe BIpaKEHHUE.

Yro mokas3pIBaeT TeMIepaTrypHbIil KOO PUIUEHT CKOPOCTH peakiuu?

Urto Takoe kaTanuzaTop?

JaiiTe onpeneneHre YHEPTUU aKTUBAIMK peakiu. OT 4ero oHa 3aBUCHT?

KakoB mexanu3m neicTBus karanuszatopa’?

[TpuBenuTe ypaBHEeHHE AppeHUYyCa, MOSICHUTE KaKNe BEIMYMHBI BXOISAT B 3TO BBIPAXKCHUE.
JaiiTe onpeneneHrne XUMHUYECKOTO PaBHOBECHS.

Uro Takoe KOHCTaHTa paBHOBecus? Hamummre MaTeMaTU4eCKOE BBIPAXKCHHE TSI KOHCTAHTHI

PpaBHOBECH, IIOSICHUTC, KAKHUC BECJIMYHUHBI Tyad BXOIAT.

53
54
pazom?
55
56
57
58
59
na?
60
61
62
63
64
65
66
67
68

. Chopmymupyiire npuniun Jle-larense.
. Kakue Qaxropsl BIMAIOT Ha CMEIEHHME XMMHUYECKOIO PABHOBECHUS B CUCTEME M KaKUM 00-

. UTo n3yyaert 3neKTpOXuMusi?

. UTo Takoe OKHUCIUTEIbHO-BOCCTAHOBUTEIBHEIC peaKI_II/II/I?

. aiite onpeneneHue MOHATUSAM «CTENEHb OKUCIEHUS», «BOCCTAHOBUTEINDY, KOKUCITUTEIbY.

. Uto u3 ceds mpeAcTaBIseT MPOIeCC OKUCICHUS U MPOIeCC BOCCTAHOBICHUS?

. Kakue snextposHbie mporecchl MPOUCXOIAT Ha MOBEPXHOCTH METaJI-PacTBOP MOHOB METai-

. Kak oOpasyeTcst ABOMHOMN IEKTPUIECCKUN CIOM?

. Uto Takoe 31eKTpoaHbIi noreHuuan? OT 4ero OH 3aBUCUT?

. Uto Takoe raapBaHUYECKUi 351eMeHT? W3 uero oH coctout?

. Kak 3apsikeHbl KaTo ¥ aHO/1 B TalbBAHUYECKOM 3JIEMEHTE?

. Kakue snexTpoanHbie mpo1ecchl MPOUCXOIAT B TAIbBAHUYECKOM drieMeHTe J{anmams- Axkoou?

. Kak 3amnucpiBaeTcsi cxema rajibBaHHYE€CKOro djiemMeHTa’?

. UTo Takoe 3JeKTpOABIKYIIAs CHIIa rallbBAaHUYECKOro 3eMeHnTa? Kak oHa pacCUMThIBaeTCS?

. Uto Takoe cTaHAapTHBIN BOJOPOAHBIN 311eKTpoa?

. UTo nmoka3bIBaeT psl MEKTPOXUMUYECKUX HaMpPsKeHU MeTtaioB? Kak pacnosioxkeHbl MeTall-

761 B 3ToM psany? C deMm cBsi3aHa BOCCTAHOBHUTEIbHAS CIOCOOHOCTH METAJIIOB?

69
70
71
72
73
74
75
76
77
78
79
80
81

. IlpuBenute ypaBuenne HepHera. /{5 yero oHo ucnomnb3yercs?

. Uro Takoe 3nexTposnn3? M3 uero cocTout cuctema, rie NpoTeKaeT NEeKTPOIn3?
. Kak 3apsiykeHbl KaToa U aHOJ TTPH AJIEKTPOJIn3e?

. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHUS AJIEKTPOJIN3a B paciuiaBax?

. KakoBbI 3aKOHOMEPHOCTH IPOTEKaHUs 3JEKTPOIN3a B pacTBopax?

. Chopmymnupyiite 1 u 2 3akonsl @apazges. YTo Takoe BBIXO IO TOKY?

. UTto Takoe Koppo3us METaLIOB?

. KakoB MexaHU3M XUMHUYECKOHN U 3JIEKTPOXUMUYECKON KOPPO3UU?

. MeTozp! 3alIUThI OT KOPPO3UH.

. JlaiiTe onpeneneHne MOHATHIO «(azay.

. UTo Takoe rereporeHHble U TOMOT€HHBIE CUCTEMBI?

. Uro Takoe (a3oBoe paBHOBecue? YeM OHO XapakTepu3yeTcs?

. Chopmymupyiite npaBuiio ¢a3 ['m60ca, moscHUTE, KaKue BETUIHHBI Ty/Ia BXOJST.
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82. Uro Takoe nuarpaMma COCTOSTHUS?

83. IIpuBenure quarpaMMmy IUIABKOCTH JBYXKOMITOHEHTHOM CHCTEMBI C TPOCTOM IBTEKTHUKOM (9B-
TEKTUYECKYIO nuarpamMmy). OxapakTepu3yiTe JTMHUHU, TOYKA U 00JIACTH ITOM TUArPAMMBI.

84. Yto Takoe 3BTEKTUKA?

85. Chopmynupyiite mpaBuiio peryara. J{Jis 4ero OHO UCTIONB3yeTCs?

86. [IpuBenuTe nuarpaMmy IUTABKOCTH JIBYXKOMIIOHEHTHOW CHCTEMBI, 0Opa3yroIleil yCTOWYHNBOE
XUMHYECKOE COCTUHEHHE (TUCTEKTHYECKYIO0 nuarpammy). OxapakTepu3ydTe JIMHUU, TOYKH U OONacTU
ATOM AMArpaMMBbl.

87. Uro Taxkoe TBepAbIN pacTBOp?

88. JlaliTe XapaKTepUCTUKY TBEPABIX PACTBOPOB BHEAPEHUS, 3aMEILICHUS U BbluMTaHus. [Ipu ka-
KHUX YCJIOBHSIX 00pa3yloTCs 3TH TUITBI PACTBOPOB?

89. IlpuBenute nuarpamMmy IUTABKOCTH JBYXKOMIOHEHTHOW CHCTEMBI, 0Opasyromeid TBEpIblil
pacTBOp 3aMEIICHHs] C HEOTPAHUYEHHOW PacTBOPUMOCTBIO. OXapakTepu3yilTe JTMHUHU, TOYKH U 0o0nactu
ATOM AMArpaMMmel.

90. IlpuBenute nuarpaMMmy IUTABKOCTH JIByXKOMIIOHEHTHOW CHCTEMbI, OOpa3yromied TBepIbIit
pPacTBOp 3aMEIICHHsI C OTPAHMYCHHOW PACTBOPUMOCTHIO. OXapaKTepu3yWTe JIMHHH, TOYKA W 0O0JIACTH
JTOU JUarpaMMsl.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st nui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmulie 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
poBepKa

C mapymenusasmu | CobeceoBaHme 10 BOIIpPoOcaMm K 3aueTy, | [IpenmyiecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyueHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO A1MCTaHIMOHHBIMU
JIBUTATEJIBHOIO CaMOCTOSTEeNIbHbIE PabOTHI, BONPOCHI K METONaMHU
amrmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCBMEHHBIE CAMOCTOSITENILHBIE [IpeuMy1ieCTBEHHO IIPOBEpPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MIOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI ACCHCTEHTOM 33JJaHus BCIYX;

- IPEe0CTaBICHUE 33JaHuUs C HUCIIOIb30BaHUEM CYPIONIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. /71 TakuX 0OyJarommxcst MpeayCcMaTpUBaeTCsl TOCTYTI -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, 8 IMEHHO:

— MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;
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- Ha0Op OTBETOB C HCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBaHUS PE3YIIBTATOB OOYUYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
Bbsl M1 MHBAIMJIOB IO JUCLUHUIUIMHE MPeIyCMaTpUBAET MpeAocTaBiIeHue nHpopManuu B Gopmax, aaarnTH -
POBaHHBIX K OTPAaHUYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 JIMI ¢ HApYIIEHUSIMM 3PeHust:

- B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

JL1s1 M1 ¢ HApYIIeHUSIMHM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU (opme.

[Tpy HEOOXOMUMOCTH /IS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJIUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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