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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

HampaBnenue noarotoBku / cnenuaibHOCTh: 27.03.04 YnpaBiieHue B TEXHUHYECKUX CHCTEMAaX
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasjieHne B pOOOTOTeXHHYECKUX CHCTeMax
®dopma 0O0ydeHHS: OUHASA

QaxkynbreT: PBC, ®aKyJbTeT BHIYMCIUTEIbHBIX CHCTEM

Kadenpa: KCYII, Kajgeapa koMnb0TepHbIX CHCTEM B YIPABJIEHUH U TPOEKTUPOBAHUM
Kypc: 1

Cemectp: 1

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 1 cemecTp Bcero Ennaunner
1 Jlexnn 20 20 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 54 54 4acoB
5 CamocTosiTenbHas paboTa 54 54 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 OO0m1as Tpy10EMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auer: 1 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokot Ne 58  or« 8 » 6 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-
ToBKH (cmenuanbHocTH) 27.03.04 YmpaBieHue B TEXHHYECKHX cHcTeMax, yTBepkiaennoro 20.10.2015
rojia, paccCMOTpeHa 1 of00peHa Ha 3acenanuu Kageapsl POTOM «  » 20 ropa, mpoTo-
Koit Ne

PazpaboTuuk:

cTapmuii npenoaasareib kad. POT-
oM M. B. TuxonoBa

3aBenyromuii odecrieunBaroen kag.
POTOM B. U. Tyes

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan ®BC JI. A. KoznoBa
3aBenyromnuii BeITycKaroIen kag.

KCVII 10. A. lllypeirun
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa

[Ipodeccop kadenpsl KOMITbIOTED-
HBIX CUCTEM B YIIPAaBJICHUU U POEK-
tupoBanuu (KCVII) B. M. 3103bK0B
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
M3YYCHUE XMMHUUYECKUX CUCTeM W (yHIaMEHTAIbHBIX 3aKOHOB XMMHUU C TIO3UIUHA COBPEMEHHOM
HaYK{
dbopMHUpOBaHNE HABBHIKOB IKCIEPUMEHTATBHBIX WCCICAOBAHUN 1T U3YUYCHHsI CBOMCTB BEIIECTB U
UX PEaKIMOHHON CIIOCOOHOCTH

1.2. 3agaun IMCHMIIINHBI
—  M3y4YeHHE XUMMUYECKHX CUCTEM
— wm3yuyeHue QyHAAMEHTAIbHBIX 3aKOHOB XUMHUHU
—  HU3y4YeHHUE CBOMCTB BEUIECTB U UX PEAKIIHOHHOM CITIOCOOHOCTH

2. Mecto mucuuniuebl B ctpykrype OIIOII
Hucuunnuna «Xumus» (b1.B.O/1.8) otHocuTcs k 610Ky 1 (BapuaTtuBHas 4acTh).
[TpeamecTBYOIMKUMU AUCHUILIINHAMY, (POPMUPYIOIIMMHU HavyajlbHbIEC 3HAHM, ABIAIOTCA: Marema-
THkKa, Ousuka.
[Tocnenyromumy TUCUUIUIMHAMY SBIISAIOTCSA: be3011acHOCTD JKU3HEAEATEIBHOCTH, DKOIOTHSL.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBjieH Ha (GOPMUPOBAHUE CIEIYIOIUX KOMIETSHIUI:

— OK-6 cnocobHOCThIO paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCHIPUHUMATH COLIMAJIBHBIE, IT-
HUYECKHE, KOHPECCUOHATIbHBIE U KYJIbTYPHBIE Pa3INuus;

— OIIK-1 cnocoOHOCTBIO MPEACTABIAT AEKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HaHUI HaydyHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX MOJIOKEHH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMaTUKH;

— OIIK-5 cnocoOHOCTBIO HCIONIb30BaTh OCHOBHBIE MPHEMbl 00pabOTKU U MPEACTABICHUS IKC-
NEPUMEHTAJIbHBIX JAHHBIX;

— TIK-10 roToBHOCTBIO K y4acTHIO B pabOTax MO M3rOTOBJICHUIO, OTIAKE U Cllaue B IKCILTyaTa-
LIUIO CUCTEM U CPEACTB aBTOMATH3allUU U YIIPABJICHUS;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJaIOMIUNACS TOJIKEH:

— 3HATh OCHOBHBIE IOHATHS U 3aKOHBl XMMHUH, TEOPETUYECKHE OCHOBBI CTPOECHHS BEILECTBA,
CBOWCTBA BELIECTB U MX PEAKIMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUS peakiUid, (GaKTOpbl, BIMSIIO-
M€ Ha CKOPOCTb M HalpaBJICHHUE NMPOTEKaHUs PEaKIMM, SFHEPIeTUUECKUE M3MEHEHUS B IPOLECCE IPO-
TEKaHHs PeakLUy, 3aKOHOMEPHOCTH MPOTEKaHUs 3JIEKTPOXMMUYECKUX MPOLECCOB, CBOMCTBAa PacTBOPOB
AJIEKTPOJIUTOB U HEUIEKTPOJIUTOB, IPOLECCHl KOPPO3UU METAIIJIOB U METO/bI 3alUThl OT KOPPO3UH, MPO-
LIECCBI, IPOTEKAIOIME B FETEPOr€HHBIX CUCTEMAX IIPU U3MEHEHHUHU (ha30BOI0 paBHOBECHSI.

—  YMeTb UCIOJIb30BaTh OCHOBHBIE IIPUEMBI M METObI 00paOOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX,
IPUMEHSATh TEOPETHUECKUE 3HAHUS ISl MHTEPIIPETALUU PE3yJIbTaTOB SKCIEPUMEHTA; paboTaTh B KOJIJIEK-
THUBE.

—  BJIA/IeTh HaBBIKAMH CaMOCTOSATEJILHOIO TOUCKA UH(OpMALIUU U TPOPAOOTKU TEOPETUUYECKOTO
Marepuaia; HaBbIKaMH MIOCTAHOBKHM LI€JIeH U 3a]1au HKCIIEPUMEHTA, UCXO U3 TEOPETUUECKUX MPEINOCHI -
JIOK; HaBBIKAMU 00pabOTKH, aHAJIN3a U TPEJICTABICHUS PE3YIbTATOB SKCIIEPUMEHTA.

4. O0beM IMCHUIIMHBI U BUAbI y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsieT 3.0 3aU€THBIX €IMHUIIBI U MPEJICTaBICHA B TA0JIM -

%Zgﬁlld.ua 4.1 — TpyaA0eMKOCTb JUCIUTIIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
1 cemectp
AynuTopHbIe 3aHATHS (BCETO) 54 54
Jlexuun 20 20
[IpakTrueckue 3aHATUA 18 18
JlaboparopHbie pabOTHI 16 16
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CamocrosTenpHas paboTa (BCero) 54 54
OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 12 12
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 19 19
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 23 23
Bcero (6e3 3x3ameHa) 108 108
OO6mmas Tpy10eMKOCTb, 4 108 108
3aueTHnie EanHAIIEI 3.0 3.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3jenbl AUCHUILJIMHBI U BU/ALI 3aHATHHI

Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

= o = 2 § 3 =
: ° o (5 = 5
= jan} o O 8 E (D] s
P S < s S 2 0
Ha3Banus pa3nenoB IUCHUTIIIMHBL i ® o o o 9 S
S 5 O s 5 O s E
o, S < Q9 &z
= © A & 2
1 cemectp
1 OcHOBHBIC OHATHUS U 3aKOHBI XUMUH. 0 2 0 3 5 OK-6, OIIK-1,
I1IK-10
2 DHepreTuka XUMHUYECKUX MPOIECCOB. 2 2 4 8 16 |OK-6, OIIK-1,
Xumuyeckas TepMOAMHAMHUKA. OIIK-5, TIK-
10
3 XuMuueckass KHHETHKA. XUMUYECKOe 4 4 4 11 23 | OK-6, OIIK-1,
paBHOBECHE. OIIK-5, TIK-
10
4 DnexkTpoxuMudeckue npoueccel. Kop- 6 5 4 13 28 | OK-6, OIIK-1,
pO3Hs METAJLIOB. OIIK-5, ITK-
10
5 ®a30BbIEC PAaBHOBECHSI B TETEPOTE€HHBIX 4 2 0 7 13 | OK-6, OIIK-1,
CUCTEMaXx. I1IK-10
6 PacTBOpHI 4 3 4 12 23 |OK-6, OIIK-1,
OIIK-5, ITK-
10
Hroro 3a cemectp 20 18 16 54 108
Hroro 20 18 16 54 108
5.2. Conep:kanue pa3ieioB IMCUUILIMHBI (110 JIEKIUIM)
CopneprkaHue pa3iesaoB TUCIUILIKH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienaoB JUCLUILIMH (110 JIEKIHUSIM)
3 =
Q p=a=t
2 25
Ha3zBanus paznenos Copeprxanue pa3aesioB TUCHUTITAHBI IO JIEKIIHSIM 5 - é’* 5
o) S B
¢
2 £ 2
= S

1 cemectp
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2 DHepreTvka
XUMUYECKHX MPOIIECCOB.
XuMudeckas
TEPMOJIUHAMUKA.

Xumuyeckas TepMmoanHaMuka. [Tonarrne xumudyeckon
cuctemsl. Turbl cucteM. PABHOBECHOE COCTOSIHUE CH-
cTeMbl. TUITBI TEPMOAMHAMUYECKUX MPOIIECCOB: 00pa-
TUMBIE, HEOOPATUMBIE, CAMOIIPOU3BOJILHBIC, PABHO-
BecHble. OCHOBHBIE IOHATHUS TEPMOAUHAMUKH: BHY-
TPEHHsIs SHeprus, padora, Temora. [1epBblil 3akoH
tepMoauHaMukH. [loHaTre SHTambUU. TermoBoi 3¢-
(heKT peakIum, SK30TePMUICCKUEC U JHIOTCPMHIECKHE
peakiuu. TepmMoxumMuyeckre ypaBHEHUs U UX OCO-
o6enHoctu. CTaHIapTHBIC TEIUIOTHI 00pa30BaHMS Be-
mecTB. 3akoH ['ecca, ciencTue u3 3akoHa I'ecca. I1o-
HATHE SHTpONUH. BTOpO U TpeTnii 3aKOH TEPMOIU-
HaMuKU. CaMOITPOU30BOJIbHBIE POLECCHI. JHTAIb-
MUAHBIA U SHTPONUUHBIN (PAaKTOPhl XUMHUUECKHX Pe-
aknuii. DHeprus ['ub0ca.

HUroro

OIIK-1

3 Xumuueckasi KHHETHKA.
XUMHUYECKOE paBHOBECHE.

XHUMHUUYECKasi KUHETUKA. | OMOTe€HHBIE U TeTEPOreHHbBIE
peakuu. CKOpOCTh XUMUYECKOM peakiuu. DakTopsl,
BIIMSIOIIME HA CKOPOCTh peaKkluu. BiausHue KOHIIeH-
TpalMM Ha CKOPOCTh PEAKIMU. 3aKOH JIEMCTBYIOIINX
Macc. KoHncTanTa ckopocTH peakuuu. BiausHue tem-
neparypsl Ha ckopocTh peakiuu. [IpaBuio Bant-T'og-
¢a. DHeprus akTUBAILlMHU U ypaBHEHUE AppeHunyca.
3aBHCHMOCTb CKOPOCTH PEAKIMHU OT KAaTaJau3aropa.
Karanuz O6patumble 1 HEOOpPATUMbIE XUMHUYECKUE
peakuu. Xumudeckoe paBHoBecue. Koncranra pas-
HOBECHS. 3aKOH JEHCTBYIOLINX MacC JIJIsl paBHOBECHSI.
[Tpunnun Jle-Ilatense. CABUT XUMHAYECKOTO PABHO-
BECHSL.

Hroro

OIIK-1

4 DNeKTPOXUMHUYECKHE
nporeccel. Kopposus
METaJIJIOB.

OKHCIUTENHEHO-BOCCTAHOBUTENbHBIC peakiuu. Cre-
MeHb OKHUCIICHUS, OKHCIIEHHE U BOCCTAaHOBIICHUE.
DNEKTPOIHBIE MPOIECCHI. DNEKTPOIHBIC MOTEHITHAT.
VYpaBHenue HepHcTa. ["aibBaHUYECKUM SJIEMEHT.
DIEKTPOXUMUIECKUE TIPOIECCHI. DICKTPOABIKYIIAS
CHJIa TallbBaHUYeCcKoro 3neMeHTa. CTaHIapTHBIHN BO-
JIOPOJIHBIN AJIEKTPO/. DIEKTPOJIU3 B paciliaBe. DJeK-
Tpoau3 B pacTBope. 3akoHbl Dapazes. Beixon mo Toky.
Koppo3swust MeTamioB: XuMudeckasi, JJIeKTPOXUMHIYC-
cKasl. 3aliTa MeTalioB OT KOPPO3HUHU.

HUroro

OIIK-1

5 ®a30Bble PAaBHOBECHS B
TeTEPOreHHBIX CUCTEMAX.

®da3oBble paBHOBecus. Pa3a, FeTEpOreHHast U TOMO-
reHHas cuctema. [Ipasuno ¢a3 ['n60ca. Crenens cBo-
607161, KOMIOHEHT. OTHOKOMITOHEHTHBIE CCTEMBI.
Jnarpamma cocTossHUS BOABI. [lnarpaMMsbl MJIaBKOCTH
JByXKOMIIOHEHTHBIX CUCTEM. DBTeKTUKA. [IpaBuiio
peraara. TBepasle pacTBOpbI. THITBI TBEPIBIX PACTBO-
POB: 3aM€ILEHYs], BHEAPEHUS], BHIYUTAHU.

Hroro

OIIK-1

6 PactBopbI

PactBopsl, THIBI pacTBopoB. IIponecc pactBopeHus.
Crioco6b! BeIpayKeHHsI KOHLIEHTPAIMHU PACTBOPOB.

OIIK-1
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PactBopuMocTs. [lepenackilieHHbIE PACTBOPHI. DHEP-
retuka pactBopenus. Kpucrammoruaparsl. CBoicTBa
pacTBOPOB HERIEKTPOJIUTOB. Ocmoc. 3akoH BaHT-
l'odda. 3akon Payns. Temneparypa KuneHus U 3amep-
3aHUS pacTBOPOB. TeopHst 3NEKTPOTUTUIECKON TUCCO-
nuanuu. CTeneHb IUCCOIMalii, KOHCTaHTa UCCOLU-
aruu. M3otonnueckuii kodddurnent. CBoicTBa

PacTBOPOB 3JIEKTPOJIUTOB.

Htoro

4

Hroro 3a cemectp

20

5.3. Paznenbl JMCHUMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeAbl Ty IIUMHU)

U obecneynBaeMbIMH (IOCJIEAYIOUIUMH) TUCHUIIMHAMHA

Paznenpl QTUCHUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3enbl AUCHUTUIMHBI M MeXAUCIUIINHAPHBIC CBSI3U

HawnmenoBanme JUCHUITIINH

No pasaciion HaHHOI;’I AUCHUIUIUHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO
HN3Y4YCHHUC 06CCHe‘II/IBaIOIHI/IX H 00ecIieunBaeMbIX JUCHUITIINH

1 2 3 4 5 6
[IpenuecTByromue JUCUUTIITUHBI
1 MaremaTuka + + +
2 ®dwusnka + + +
[Tocnenyrouiye TUCHUTIITUHBI
1 be3onacHOCTh )XKU3HEACITSIILHOCTH + +
2 Dkonorus + +

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUH TUCIHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIUH, (HOPMUPYEMBIX TPH HM3yYCHUHW AWCIMUILINHBI, W BHJIOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU THUCHUUILTAHBI, U BUJOB 3aHS -

TUU
§ Bunrwl 3ansatuit
= .
5 = = =
5 < o & &, @®opMbl KOHTPOJIS
: = g < 2
<z = = @)

OK-6 + + KontponpHnas pabora, Ot-
4eT [0 UHIUBUAYaTbHOMY
3amannto, OTaeT 1o Jrabopa-
TOopHO# pabote, 3aueTt, Tect

OIIK-1 + + + Kontponsnas padora, OT-
4eT [0 UHIUBUAYaTbHOMY
3agannto, KoHcIekT camo-
noaroToBku, OTYET MO Ja-
OoparopHoii pabote, Orpoc
Ha 3aHATHUSX, 3ayeT, Tect

OIIK-5 + + OtyeT no nabopaTopHoOi pa-
oote, Tect
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IIK-10 + + + KonTpomasnas padora, OT-
9eT 10 UHIUBUAYAIEHOMY
3aganuto, OTuer no nabdopa-
TOpHO# padoTe, 3aueTt, Tect

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00opaTopHbIX paboT

8 v s
= 2 =
3 ==
Z 2 5
HasBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT zF &5
: 2 s
> o =
a o g
= o
1 cemectp
2 DHepreTuka Omnpenenenue TeIIoBOro 3pQexTa peakiuu Heurpa- 4 OK-6,
XMMHYECKHUX MPOIECCOB. |TH3alUN OIIK-5,
Xumuyeckas Hroro 4 [IK-10
TEPMOIMHAMUKA.
3 Xumnueckas kuHeTuka. | CKOpoCcTh XMMHUYECKHUX PEAKIUil. XMMHUYECKOE PaBHO- 4 OK-6,
XHWMHUYECKOE PAaBHOBECHE. | BECHE. OIIK-5,
Hroro IK-10
4 Dnexrpoxumuyeckue | Dnekrponuns. Kopposus 4 OK-6,
npoueccsl. Kopposus Hroro OIIK-5,
METaJUIOB. [IK-10
6 PacTBOpBI PactBopsI. 4 OK-6,
Hroro OIIK-5,
[IK-10
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HanmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuna 8.1 — HauMeHoBaHUe MPAKTUYECKUX 3aHATHH (CEMHUHAPOB)
8 SR
I -
3 = 5
Z > 5
Ha3zBanus pa3znenos HanmeHOBaHME IPAKTUYECKHX 3aHATUH (CEMUHAPOB) | 2 & &5
S 2 5
> S 2
o Q Z
= S
1 cemectp
1 OcHOBHBIE OHATHS U | BXOJHOW KOHTPOJIb (HallMCaHUE CUMBOJIOB XMMHYE- 2 OK-6,
3aKOHbI XUMHH. CKHUX 3JIEMEHTOB, PACUeT MOJISIPHBIX Macc COeTUHE- OIIK-1,
HUH, pacCTaHOBKa KOA((UIIMEHTOB B YPAaBHEHUSX pe- [IK-10
akiuii). Pemenue 3aga4: 1) Haxoxk/1eHHE SKBUBAJICHTA
MIPOCTHIX BELIECTB; 2) pacyeT SKBUBAJIEHTHBIX MacC
MIPOCTBIX U CIIOKHBIX COETUHEHUH; 3) pacueT o0beMa
ra3a py HOPMAJIbHBIX YCIOBUSAX U YCIOBUSAX, OTINY-
HBIX OT HOpPMAaJIbHBIX; 4) pacyeT Yucia 4acTull Bele-
CTBa B ONPEJICIICHHOM Macce Win o0beme; 5) perieHue
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3aJ1a4 ¢ XUMUYCCKUMHU YpaBHEHUAMU; 6) 3a/1aun Ha
"U30BITOK-HEIOCTATOK"

Htoro

2 DHepreTuka
XUMHYECKHUX MPOLIECCOB.
XumMudeckas
TEPMOAUHAMHUKA.

1)pacyeT TeroBoro 3pdexra peakiuu mo 3aKoHy
I'ecca; 2) onpenenenue Tuna peaxkiuu (3K30-, SHA0-
TEPMUYECKUI); 3) pacdeThl 10 TEPMOXUMHUUECKUM
ypaBHEHUAM; 4)oTpeieIeHue caMOIIPOU3BOIILHOTO
HaINpaBJIeHUs MPOTEKaHUS PeaKkluu; 5S)pacyeT TepMOo-
JMHAMUYECKHX ITapaMeTpOB MPOTEKaHUs peaKIiH

Hroro

OK-6,
OIIK-1,
[IK-10

3 Xumnueckas KHHETUKA.
XHUMHYECKOE PaBHOBECHE.

1)3anuch 3aKoHa IEHCTBYIOLIUX Macc AJIsl XUMHUYe-
CKUX peaKluii;2)pacyeT U3MEHEHUsI CKOPOCTH pPeak-
LMY TIPY U3MEHEHUH J1aBJICHUS, KOHIIEHTPAILlUU pea-
TeHTOB; 3) pacyeT U3MEHEHUs] CKOPOCTH PEAKLIUU IpU
MOBBIIIEHUH TeMIepaTypsl 1o npasuity Baut-I'ohda
U YpaBHEHHUIO AppeHnyca; 4)pacyer TeMrepaTypHoro
K09(h(hUIEHTa CKOPOCTH PEAKIINHU; 5)OTIpeieIIeHue
SHEPI'Uy aKTUBALMU peakluu; 6) ONpereeHus cMe-
LIEHMs] PABHOBECHS TIPU U3MEHEHUH TEMIIEpaTyphl,
JaBJICHUsI, KOHLIEHTPAIHHK; 7)pacyeT KOHCTAHT PaBHO-
BECHsI XUMHUUECKUX peakiuii; 8) pacyeT n3MEeHEHuUs
KOHIIEHTpAIMi peareHToB Yyepe3 KOHCTAHTY PaBHOBE-
cust

Htoro

OK-6,
OIIK-1,
[IK-10

4 DIEKTPOXUMHUYECKUE
npoueccel. Kopposus
METAJIJIOB.

1 )HanmcaHne OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX pe-
aKuuii; 2) onmrcaHue MPUHIINIA PaOOThI rajJbBaHUUE-
CKOTO 3JIeMeHTa; 3) 3amiCh YPAaBHEHHH peaKIuid, Ipo-
TEKAIOIINX B raJbBAaHUYECKOM dJIEMEHTE; 4) pacyeT
AIEKTPOHOTO MOTEHITMAIA MPY CTaHIAPTHBIX U HE-
CTaHJAPTHBIX YCIOBUSX; 5) pacuer AEeKTPOABUKY-
e CUJIbl TaJIbBaHUYECKOro 3JIeMeHTa; 6) cocTasie-
HUE€ YPAaBHEHUH AIIEKTPOAHBIX MPOLECCOB MPH JIEK-
TPOJIM3€E PacIUIaBOB U PACTBOPOB; 7) BHIYHUCIICHHE
Macchl 1 00BEMOB 00pPa30BABIIUXCS MPOYKTOB B TPO-
1ecce dJeKTpon3a mo 3akonaMm dapazes; 8) onpene-
JIEHUE BBIXO/Ia [0 TOKY; 9)cocTaBlieHHe ypaBHEHUMN
pEAKIHI MPU XUMUYECKON U AIEKTPOXUMUYECKON
Koppo3u# MeTauioB; 10) BEIOOp 3aIIUTHOTO MOKPHI-
THS OT KOPPO3HH

Hroro

OK-6,
OIIK-1,
[IK-10

5 ®da3oBbIE paBHOBECHUS B
TeTePOreHHBIX CUCTEMAX.

Pemenne 3anmau: 1) onpenenenue konuyectsa (as cu-
CTEMBI U CTETIeHeH cBOOOIBI P OIpEIeICHHBIX
YCIIOBUSIX; 2) OTIpEeNICeHNe MacChl U COCTaBa TBEPIOH
Y SKUAAKOH (pa3 mo mpaBuiTy phryara.

Htoro

OK-6,
OITK-1,
TK-10

6 PactBOpBI

1)pacueT HaBeCKH AJIs1 IPUTOTOBIIEHHUS paCTBOPOB
Pa3HbIX KOHLEHTPALMIA; 2) ONPEEeIEHNE OCMOTHYE-
CKOT'O JJaBJIEHUS pacTBOpa; 4) ONpeeeHUe TeNI0ThI
pacTBOpEHMS; S)pacyeT TEMIIEPATYPBI 3aMEP3aHUS U
KHUIIEHUS PaCTBOPOB.

OK-6,
OIIK-1,
[IK-10
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Htoro

Hroro 3a cemectp

18

Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINHU TPEICTABIICHBI B

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN

3 =
S i
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
X S
Y Qo 2
~ S/
1 cemectp
1 OcHoBHBIE OHATHUA U [TogroroBka k mpakTuue- 3 OIIK-1, OT4er Mo UHANBUYAIIb-
3aKOHBI XUMUH. CKHM 3aHSITHSIM, CEMHHA- TIK-10 HOMY 3a/1aHuto, Tect
pam
Uroro 3
2 DHepreTuka IToaroroBka K npaxkTu4e- 3 |OIIK-1, |KoHCHeKT camOInoaroToB-
XUMHUYECKHX MPOLIECCOB. |CKUM 3aHATHUSIM, CEMUHA- TIK-10, ku, Onpoc Ha 3aHATHUX,
Xumuueckas pam OIIK-5 OT4er N0 MHAUBUAYAIIb-
TEPMOJUHAMUKA. TTpopaGoTKa TEeKIHORHOTO 3 HO(I;/[y 3az[aHmuo, O6quT o
MaTepuaa nmabopaTopHoit padore,
Tect
OdopmieHre OTYETOB 10 2
JabopaToOpHBIM paboTam
Hroro
3 Xumuueckas kuHeTuka. |IloaroroBka k mpakruue- 4 OIIK-1, Koncmext camoroaroros-
XUMUYECKOE PABHOBECHE. | CKMM 3aHSITUSAM, CEMUHA- IIK-10, ku, Onpoc Ha 3aHATHSIX,
pam OIIK-5 OT4er no UHANBUYAIIb-
[TpopaboTka JIEKIIMOHHOTO 4 Hog/Iy 3aﬂaHva’ queT 1o
MaTepuana nabopaTopHoii padore,
Tect
OdopmiieHre 0TIETOB TIO 3
naboparopHbeIM paboTam
Htoro 11
4 DNEKTPOXUMHUYECKHE [ToaroroBka k mpakTuue- 6 OIIK-1, KoHcnexT camMmonoaroros-
npoueccsl. Kopposus CKMM 3aHATUAM, CEMHUHA- I1K-10, kH, Onpoc Ha 3aHATHX,
METAJIJIOB. pam OIIK-5 OT4er N0 MHAUBUAYAIIb-
[TpopaboTka JIEKITMOHHOTO 4 HO(I;/[y 3az[aHmuo, O6quT 1o
MaTepuaa nmabopaTopHoi padore,
Tect
OdopmieHre 0TYETOB 10 3
JabopaToOpHBIM paboTam
Hroro 13
5 ®dazosble paBHOBecHs B | [loaroroBka k mpaktuue- 3 OIIK-1, Koncmext camoronaroros-
TETEPOTCHHBIX CUCTEMAX. |CKHAM 3aHATHUSIM, CEMUHA- IIK-10 ku, Onpoc Ha 3aHATHSIX,
pam OT4er Mo MHANBUYAIIb-
[TpopaboTka JIEKIIMOHHOTO 4 HOMY 3aarmio, Tect

Marepuaia
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Htoro

6 PacTBOpHI [ToaroroBka Kk mpakTuue- 4 |OIIK-1, |KoHcrHeKT caMmOnoAroToB-
CKHM 3aHSITHSIM, CEMHHA- TIK-10, ku, Onpoc Ha 3aHATUSIX,
pam OIIK-5 OTyer Mo UHANBUYAITb-
[TpopaboTka TeKIHOHHOTO 4 HOeg 3a/1aHHIo, O6quT 1o
MaTepHana nabopaTopHoii padore,

Tect
OdopmieHre 0TYETOB IO 4
nabopaTOpHBIM paboTam
Hroro 12
Hroro 3a cemectp 54
Htoro 54
10. KypcoBasi padota (mpoekr)
He npenycmotrpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIHXCS

11.1. banabHbIe OLIEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbII MaxkcuMaTbHBIH
DneMeHTHl y4eOHOH 0aJw 3a mepuoj Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEeITENbHOCTH mexnay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
3auer 30 30
Koncnekr camonoaroros- 2 2 2 6
KU
KonTponbhas pabota 5 5 5 15
Omnpoc Ha 3aHATHAX 5 5 5 15
OTyer no MHIUBUAYATb- 5 5 5 15
HOMY 3aJJaHUIO0
Otuet no nabopaTopHOii 3 3 3 9
pabore
Tect 3 3 4 10
Hrtoro makcumyM 3a nepu- 23 23 54 100
on
Hapacrarommm ntorom 23 46 100 100
11.2. Ilepecyer 0a/1710B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmune 11.2.
Tabmuma 11.2 — Ilepecuer 6aJ10B B OIICHKH 32 KOHTPOJbHBIE TOUKH
Bbanibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuMaIbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHOI cymmbl OanoB Ha Aaty KT 4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha gaty KT 2
10
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

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

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. Koposun H.B. O0mas xumus : yue6Huk ais BTy308 / H. B. KopoBun. - 7-e usn., ucmp. - M. :
Bricmas mkomna, 2006. - 556[4] c. : un., Tadn. - (Ilo6enurens kKoHKypca yueOHUKOB). - bubmmorp.: c. 546.
-IIpenm. ykas.: c. 547-558. (nanuuue B 6ubnuorexke TYCVYP - 220 3k3.)
2. OcHoBHI 00mIel u puzndeckoi xumun: Ydebnoe nocodue / Tuxonosa M. B., Exumona U. A.
- 2015. 200 c. [OnekrponHsblii pecypc] - Pexxum nocryna: http://edu.tusur.ru/publications/5136, nata 06-
pamenusi: 13.06.2018.

12.2. lonosiHuTEIbHAS JIUTEPATYpPa

1. T'muaka H.JI. O6mas xumust : yae6Hoe nocobue st By3o / H. JI. I'munka. - 11-e uzg. - M.-JL.
: Xumust, 1964. - 688 c. : wi., Tabn. - UMeH. ykas.: ¢. 669-670. - [Ipeam. yka3z.: ¢. 671-688. (Hanuune B
oubmoteke TYCYP - 37 7k3.)

2. AxwmeroB H.C. Heoprannueckas xumus : yaeOHoe nmocodue s By3oB / H. C. AxmeToB. - M. :
Bricmrast mikona, 1969. - 638[2] c. : wi. - [Ipeam. ykas.: ¢. 629-639. - b. u. (Hanuaue B oubmuoreke TY -
CVYP - 1553K3.)

3. Xumwus: Yuebnoe nocobue / I. B. Cmupnos, I. M. fkynnna; MuHHCTEpCTBO 00pa3oBaHus
Poccuiickoit @enepanun, TOMCKHII TOCYIapCTBEHHBIN YHHUBEPCUTET CHCTEM YMPABJICHUS U PATUOIJICK-
TpoHuky, Kadenpa texnonoruu pagrosnekTpoHHoit anmapatypsl. - Tomck : TMIZLO, 2000. - 157 c. : nn.
(maymune B 6ubimotexke TYCYP - 31 a3k3.)

4. T'munka H.JL 3agaun u ynpaxxHeHus o odmeil xumuu : Yuye6Hoe nocobue st By3os / H. JIL.
I'muuka. - 20-e u3a., crepeorur. - M. : Xumust, 1973. - 263[1] c. : un. - b. u. (Hanuuue B 6udauorexe TV -
CVYP - 38 93k3.)

5. Yukun E.B. Xumus [Tekcrt]: yueoHoe mocodue / E. B. UukuH; MuHuctepcTBO 00pa3oBaHus 1
Hayku Poccuiickon denepanuu, TOMCKUN TOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PAIHO-
anekTpoHukH (Tomck), DakymbTeT TMCTaHIIMOHHOTO 00ydeHusl. - Tomck: Db Konrent, 2012. - 170 c.: ni.
- bubnwmorp.: c. 157. (manuuue B 6ubmmotexke TYCYP - 62 5k3.)

6. Xwumusa: Yueonoe nocodbue / Hukun E. B. - 2012. 170 c. [DnexrpoHHbIiA pecypc] - Pexxum no-
ctyna: http://edu.tusur.ru/publications/1138, nara oopamenus: 13.06.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. Yuxun E.B. Coopnuk 3a1au o obmieit xumuu [Teker] : yueOHO-MeToanueckoe nocodue / E.
B. Yukun; peu. kana. xuM. Hayk A. W. Nananos; peu. C. S. Anexcanaposa; MUHHCTEPCTBO 00pa30BaHUs
u Hayku Poccuiickoit @enepannn, TOMCKUI roCcyqapCTBEHHbIM YHUBEPCUTET CHUCTEM YIPaBIEHUS U pa-
nno3ekTpoHukU (Tomck). - Tomck: Tomckuii rocytapcTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBJICHUS U pa-
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TU03IeKTpoHUKH, 2015. - 296 ¢. (Hanuune B 6ubmmorexke TYCVYP - 100 5k3.)

2. Xumwus: Meronuueckue yka3aHUs JJIS MPOBEACHUS MPAKTUUECKUX 3aHATHH, JTaOOpaTOPHBIX
paboT 1 OpraHu3alui CaMOCTOSTENLHON PabOThl CTYAEHTOB MO JUcHUIUIMHE «XuMus» / Tuxonosa M. B.
- 2015. 26 c. [DnextpoHHBINA pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/5137, mara 06-
pamenus: 13.06.2018.

3. COopHuK 3a7a4 U yrnpaxHeHUH 1o obmiedt xumun: COOpPHUK 3a7a4 M yIpaKHEHUH 1o o01ei
xumun  / Yuxkun E. B. - 2012. 220 c. [DOnekrponneii pecypc] - Pexum mgoctyna:
http://edu.tusur.ru/publications/642, nara oopamenus: 13.06.2018.

4. JlaGopaTtopHble pabOThI 0 XUMHHU: Y 4eOHO-METOANYECKOE ITOCOOUE /ISl IPOBEACHHS JTabopa-
TOPHBIX pa0OT W OpraHU3AIMH CAaMOCTOATEIHLHON paboThl cTynaeHTOB / TuxoHoBa M. B. - 2018. 50 c.

[OnexTpoHHBI pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7169, nara oOpamieHus:
13.06.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YUCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIBHBIN MTOPTAI

2. http://www.xumuk.ru — "HGOPMAITMOHHO-CIIPABOYHbIE PECYPCHI

3. http://elibrary.ru — Hay4Has 351eKTpOHHAs OMOIMOTEKA

4. http://www.twirpx.com — 3JIEKTPOHHbIE KHUTH [10 XUMUHU

5. http://mv-tihonova.ucoz.ru - uHGpOpMaMOHHBIN callT as ctyneHToB TYCYPa

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALIMHU 110 JIEKLIMOHHBIM pa3/ieiaM JUCIUILINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

YueOHas aymuTopus

yueOHast ayJuTOPHs TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JICHM 3aHATUN IPAKTUYECKOro TUma, yueOHasi ayquTOpHsl AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MOMEIIIEHUE /7151 KypCOBOTO NMPOEKTUPOBAHUS (BBIMOJHEHHUS KYPCOBBIX pabOT), MOMEIIEHUE ISl IPOBeEIe-
HUSI TPYIIOBBIX U MHIUBUYAJIbHBIX KOHCYJbTALMI, IOMELIECHHUE JUIsl IPOBEJCHUS TEKYILEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALUU, TOMEIICHHUE I CAMOCTOSITEIbHON PabOThI

634050, Tomckast o6mactb, . Tomck, JleanHa npocrekT, a. 40, 423 ay.
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Onwucanue uMeronierocs 000pya0BaHuUs:

- Kommstorep Pentium Dual Core G850;

- Tenesuzop LED 47;

- [lIxad maGopaTopHBIi (BBITSKKA);

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;
- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Windows XP

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT
JlaGoparopust XuMuu
yueOHasi ayJuTOpHs I IPOBEICHUS 3aHATUH TaOOPaTOPHOTO THIA
634050, Tomckast o6mactb, T. Tomck, Jleanna npocrexT, 1. 40, 424 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- Cron nabopaTopHslii (6 1mIT.);
- Cron nabopaTopHbIi BBICOKUH - 3 (6 mmIT.);
- ®oroanexrpoknopumerp KOK-3-01;
- [lIxad BBITSKHOM;
- Kommuiekt cienmanuzupoBanHoi yueOHoM Mebenu;
- Pabouee mecTo mpemnoaBares.
[TporpamMHoOe obecrieueHue He TpeOyeTcsl.

13.1.4. MarepuajibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecrneuyeHue Jisl CAMOCTOSITeIbHOI padoThI
s camocTOsATENbHON pabOThl MCMONB3YIOTCA yYeOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 061acTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast MmeOerb;

- komnsroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81'T. - 5 miT.;

- KOMIBIOTEPHI MOJKIIOYEeHBI K ceTn «/HTepHeT» U 00eCreYnBaroT JOCTYI B AJIEKTPOHHYIO WH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYeCKOe o0ecnedeHre JUCHUIITHHBI VIS JIHI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

OcBO€HUE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MO>KHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYIIECTBIISICTCS C UCTIOIB30BAHUEM CPEJICTB 00yUSHUS OOIIEro U CIIeNUaIbHOTO Ha3HAYCHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEeIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U APYTUX TEXHUYCCKUX CPEJICTB MpUeMa/mepea-
i yaeOHOM nH(OpMaIMU B JOCTYMHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPETOIaBaHus i1 00yJaroIIXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasl ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
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oOyyarolnyecs: ¢ HapylIEHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIH CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YAIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3YIOTCSl aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpueMa/Tiepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

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

14.1.1. TecToBble 3aganus
1. OTkpsbITas cucrema. ..
a) 0OMEHHBAETCS C OKPYKaIOIIEH cpefoit FJHEPTHeii, HO HE MOXKET 0OMEHUBATHCS BEIIECTBOM
0) oOMEHUBaETCS ¢ OKPYXKAIOIIEH CPeiol BEIIECTBOM U YHEPTUEH
B) HE OOMEHHBAETCS C OKPYKAIOIIEH cpefoil HU BEIIeCTBOM, HU YHEPTHEH
T') 9TO CUCTEMa, TJIe MPOTEKAIOT TOJIHKO TOMOTCHHBIC peaKInu

2. CormacHo 3akony ['ecca, TermoBoit 3 ekt peakuu....

a) 3aBUCHUT OT IyTH PEAKIIMU U OT COCTOSIHHSI HCXOIHBIX PEarcHTOB

6) HC 3aBHUCHUT OT IYTHU PCAKIMU, a 3aBUCUT OT COCTOAHUA UCXOOHBIX PECArCHTOB U IMPOAYKTOB pEC-
AKIUH

B) HC 3aBUCHUT OT IYTHU PCAKINH, 4 3aBUCUT TOJIBKO OT COCTOSAHUA UCXOAHBIX BCIICCTB

T') 3aBUCHUT OT ITyTH PEAKIIUU U OT COCTOSIHUS MIPOYKTOB PEAKIIHH

3. B u301upoBaHHOM cUCTEME CaMOIIPOM3BOJIBHO UAYT TOJIBKO TE MPOLECCHI, KOTOPHIE COMPOBO-
KITAFOTCHL....

a) yBeJIMUEHUEM SHEPIHHU B CHCTEME

0) YMEHBIIIEHUEM YHTPOITUH

I') yBEJTMUEHHEM SHTAJIBITNU

1) YBEJIMYEHUEM SHTPOINU

4. Ecnu A5 XMMHYECKOM peaKliy NMpy JaHHBIX YCIOBUAX M3MeHeHue sHepruu [ 'mdoca <0, To pe-
aKIusl....

a) He MOKET MPOTEKATh HU B MPSMOM, HU B 0OpaTHOM HampaBiIeHUH

0) ueT caMONpPOU3BOJIBHO B 0OpaTHOM HarpaBlIeHUH

B)UJIET CAMONIPOU3BOJILHO B NMPSMOM HaIPaBIECHUU

I') UJET B IPSIMOM, U B OOpaTHOM HalpaBJICHUHU

5. Kak 3aBHCHUT CKOPOCTb XUMUYECKON PEAKIIMH OT KOHIIEHTPALMU UCXOAHBIX PEAreHTOB?

a) NP YBEJIMYEHNUU KOHIEHTPALIUN CKOPOCTh YBEIMYUBACTCS

0) npy yBEITMYEHUH KOHLIEHTPAILIMH CKOPOCTh MOXET YBEIMUUBATHCS MIIM YMEHBIIATHCS, B 3aBUCH-
MOCTH OT IIPUPOJIbI PEATEHTOB

B) NIPH YMEHBIICHUU KOHIIEHTPALIUU CKOPOCTh YBEITUYHUBACTCS

') CKOPOCTb HE 3aBUCHUT OT KOHIIEHTpaLU1

6. Cormacuo npaBuiny Baut-T'odda, mpu yBenmaennn temmneparypsl Ha Kaxasie 10 rpaaycoB, cKo-
pOCTb peaKklLHuH...

a) yMeHbllaercs B 2-4 pasza

0) yBennuuBaercs B 2-4 pasza
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B) ymeHbIaercs B 10 pa3
') YBETTUYUBAETCA B 5 pa3

7. UTo Takoe 3HEprusi akTUBALMU PEAKIIUN?

a) SHEepreTUYecKuil 6aphep peakiun

0) MmoTHas YHEPTHUsl YaCTHI] B CUCTEME

B) JIOTIOJIHUTEIbHAS SHEPI U, KOTOpas HeoOxonuma Juist 3pPEeKTUBHOTO COyAAPEHUS YaCTHII
I') CyMMa MOTCHIIMAIbHOW W KHHETHYECKOW YHEPTUN

8. Kakue ¢akTopbl BIUSIOT HA CMEIIEHUE XUMHUYECKOTO PAaBHOBECHS?
a) TeMIieparypa, Karaau3aTop, JaBJICHHE

0) Temrieparypa, JaBJICHHE, KOHIIEHTpAIUs

B) JaBJICHUE, KOHIIEHTpAIUs, KaTaJIu3aTop

T') CTENEHb U3MENIBYEHHOCTH, AaBlIEHUE, TEMIIepaTypa

9. B y31ax KpUCTAUIMUECKON PEIIETKHA MeTalila HaXOASITCA. ..

a) MOJIOXKUTCIIbHO 3apAKCHHBIC HOHBI MCTAJ1JId, CBA3aAHHBIC C 3JICKTPOHAMU

0) oTpULIATENHFHO 3apsKEHHbIE HOHBI METaJlIa, CBA3aHHBIE C AJIEKTPOHAMHU

B) 9JIEKTPOHBI, ABHXKYIIHECS CBOOOTHO

T') MOJOKUTEIBHO 3apsyKEHHbIE HOHBI METal1a, MEX/1y KOTOPBIMU JIBUKYTCS CBOOOTHBIE JIEKTPO-
HBI

10. N'anpBaHUYECKUM JIEMEHT — 3TO YCTPOMCTBO, B KOTOPOM...

a) MoJ AeMCTBUEM AJIEKTPUUECKOr0 TOKA MPOTEKAeT XUMHUECKasi peakius

0) moJ1 IeHiCTBUEM DIIEKTPUYECKOTO TOKA BRIPAOATHIBACTCS ANEKTPUIECCKAS DHEPTHS

B) BO3MOXHO IIPOTEKaHHE XUMHUUECKON peakiu 6e3 y4acTHsl 3JIeKTPUYECKOro ToKa

T') B pe3yJbTaTe MPOTEKAHUS XUMHUUECKON PeaKLIMu BhIpaOaThIBACTCS ICKTPUUECKHUNA TOK

11. Kakue 31eKTpo/ibl IpH IEKTPOIIN3E ABIISAIOTCS HHEPTHBIMU?
a) MeJIHbIE

0) LIMHKOBBIC

B) rpapuTOBBIC

T') AJIIOMUHUEBbIE

12. Kakoii u3 ciiyyaeB He OTHOCHUTCS K AJIEKTPOXUMHUYECKOU KOppo3uu?

a) U3JIeHe U3 CTaJu MOrPYKEHO B PACTBOP CEPHOM KUCIIOTHI

0) u3aenre U3 CTaIH OKUCISIETCS] KUCIIOPOJIOM BO3TyXa

B) MEJIHBIN U ’KeJIe3HbII MPOBOJ KOHTAKTUPYIOT B pacTBOpeE Cynb(dara menu
') CTAJIbHOE U3JIeJUE, MOKPHITOE CIOEM HUKENS, B PACTBOPE KUCIOTHI

13. OTHONIeHKE YKCcTia MOJIEH PaCTBOPEHHOTO BEIIECTBA K 00bEMY pacTBoOpa - 3TO...
a) HopmasnpHast KOHIICHTpAIHs

0) MaccoBas 1o

B) MonsipHast KOHIICHTpAIIHs

r) MomnbsHas 107s

14. Ecou pH = 2, To peakuus cpesl B pacTBODE...
a) llenounas

0) Kucnas

B) HeliTpanpHas

) 3aBUCHUT OT NIPUPOABI BEILIECTBA

15. CornacHo 3akony Payins, naBineHue napa Hajl paCTBOPOM. ..
a) BCer/a BhIIlIe, YeM HaJ YUCTBHIM PACTBOPUTETIEM
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0) Bceraa HIDKE, YeM HaJl YUCThIM PACTBOPHUTEIEM
B) PaBHO JABJICHUIO ITapa HaJl YUCTBIM PACTBOPUTEIEM
I') HOCTOSIHHO TIPH JIIOOBIX YCIIOBUSIX

16. Ecniu B 4ncTyt0 BOAy 100aBUTH HEOOINBIIOE KOIUYECTBO COJH, TO TeMIIepaTypa 3aMep3aHus
OyIieT...

a)0

B) =0

') HE U3MEHUTCSA

17. CornacHo nipaBmity ¢a3 ['m60ca, uncio cTeneHei CBOOOIbI ONpeesieTcs KaK:

a)C=K-n+®
0)C=K+tm-®
B)K=c-®+n
r)®=C-®d-n

18. TBepabie pacTBOPHI ACIATCS HA CIEAYIOIINE TUTIBL:
a) 3aMep3aHMsl, BHIYUTAHUS, TIOTJIOIECHUSI.

0) 3aMep3aHusl, BEIUNTAHUS, BBIIIEIIAYMBAHUS.

B) BBIYUTAHUS, BHEIPEHHUSI, PACTBOPEHHSI.

') BBIYMTAHUS, BHEIPEHUS, 3aMEILICHHUS.

19. Ilo npaBuiy pplyara MO>KHO OIIPEIEIINUTD:
a) COCTaB XHUAKOU (ha3sl,

0) Maccy KUIKou (assbl;

B) Maccy TBepoi ¢asbl;

') BCE OTBETHI BEPHBI.

20. CriaBbl OTHOCSITCS K BEILIECTBaM, KOTOPBIE MOXHO Ha3BaTh...
a) O9BTEKTUYECKUMHU CMECSIMU

0) TBepABIMH PacTBOpaAMHU

B) T€TEPOr€HHBIMH CHUCTEMaMU

') HEOTHOPOIHBIMH CUCTEMAMHU

14.1.2. Tembl HHANBUAYAJTbHBIX 32/1aHUI

NunuBunyanpHoe 3aganre « OCHOBHBIC TTIOHATHUS U 3aKOHBI XUMUM

1. OnunakoBoe i1 yucio mosekyn B 0,5 r azora u 0,5 r Mmerana?

2. BeraucnuTh MOJISIPHYIO Maccy BelecTBa, eciiu Macca 500 mi ero mapos nipu 87 0C u naBieHun
96 xlIla paBna 0,93 .

3. Halitu QaxTop 3KBUBaJEHTHOCTH M SKBUBAJIECHTHYIO Maccy 3JIEMEHTOB B coenunHeHusx: MgO,
NiCl2, CaF2.

4. Haittu sxBuBanienTHbie Maccel coequnenuii: HNO3, Cr(OH)3, Co(NO3)2, P20S5.

5. Ompenenure 06beM a3ora (H.y.), UCMIOIB30BAHHOTO IS CHHTE3a aMMHUaKa, €CJIH MOIy4YeHo 8,5 T
IPOAYKTa PEAKIUH.

WNHauBuyanbHOE 3a1aHNe « DHEPTreTUKAa XUMUYECKHUX MTPOLIECCOB. XUMHUYECKask TEPMOIMHAMUKA

1. Paccunraiite TermoBoi 3((EKT peakuu, 3aMuiIuTe TEPMOXUMHUECKOE YPABHCHHE PEAKIIHH.
Ckornbko Oapus ¥ KHCIOpoJa B TpaMMax BCTYIWJIO B PEAKIUIO, eclii B Xone Heé Boiaenunoch 2740 x/Ix
TETIOTHI?

2Ba(tB) + O2(r) = 2BaO(TB)

2. PaccunTaB nzmenenue >Hepruu ['ub0Oca, ycTaHOBHTE, IPH KaKOW TeMreparype Hanbosee Bepo-
ATHO NpoTeKaHue AaHHou peakuuu — npu 25 0C winum npu 100 0C?

ZnO(1B) + CO(r) = Zn(1B) +CO2(T)

3. Ilokaxkute pacdyeTroMm, NpU KaKUX TEMIEpaTypax BO3MOXKHO MPOTEKAHUU PEAKLHUHU B MPSIMOM
HaIpaBJICHUHU.

N2(r) + O2(r) = 2NO(T1)
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NunuBuayansHOE 3a1aHue « XMMHYECKAs] KHHETUKA. XUMUYECKOE PAaBHOBECHEY

Hanumnre KuHeTHUECKOe ypaBHEHHE peaklnu:

C(tB) + H20(T) = CO(T) + H2(T)

Kak m3MeHHTCS CKOpOCTh pPEaKkIMM, €CJIM: a) B CUCTEME YMCHBIINTH JaBJICHHE B 3 pasa; 0) yBe-
JUYUTH KOHLIEHTPALMIO MapoB BOABI B 3 pa3a; B) YMEHbBIIUTh KOHIIEHTPAIIUIO MTAPOB BOJIBI B 2 pasa.

Onpenenuth TeMIepaTypHbIil KOOPPHUIIMEHT CKOPOCTU PEAKIINH, €CIM IPU MOHKEHUH TeMIepa-
Typsl Ha 45 0C peakuus 3ameyiuiack B 25 pas.

Peakums nporekaet npu 20 0C. DHeprusg akTUBALMKM PEAKIMA B OTCYTCTBUU KaTajlu3aTopa paBHA
75 x/Ix/Monb, a B mpucyTcTBUM Katanuzaropa — 50 k/[x/mMonb. Bo ckonbKko pa3 Bo3pacTaeT CKOpPOCTh pe-
aKlIMM B IPUCYTCTBUH KaTajauzaTopa?

B kakoM HarpaBneHHH OyIeT MPOUCXOIUTH CMEIICHHE PABHOBECHSI PEaKIH

S(tB) + 2N20(r) = SO2(T) + 2N2(T) ; AHM0=-460 x /%

€CJIM: a) YBEJIMYUTh TEMIIEPaTypy; 0) YMEHBIIUTH JaBICHUE B CUCTEME; B) YBEIIMYUTH KOHIIEHTpA-
uto okcuna azora (I).

3anuiuTe BoIpaKeHHE KOHCTAHTHI PABHOBECHS [Tl pEaKIUU:

H2(r) + 12(r) = 2HI(T)

BeIyrcnuTh KOHCTAHTY PAaBHOBECHS PEaKIlMu, €CIIH HadallbHasl KoHIeHTpaus H2 6puta pasua 0,5
MOJIb/J1, HaYalibHasl KOHLeHTpanus 12 - 0,2 Moib/11 1 K MOMEHTY paBHOBecHsl mpopearuponaio 20% Boao-
pona.

NunuBuayansHoE 3a1aHue «IEKTPOXUMUUYECKHE npoliecchl. Koppo3usi MmeTannoB»

1. 3anmcaTh cxeMy TaJbBaHUYECKOTO AJIEMEHTA, COCTOSILET0 M3 KOOAJIbTOBOIO U KaJMHEBOTO
AIIEKTPOJIOB, MOTPYKEHHBIX B PACTBOPHI CBOMX COJICH; HANMCATh YpaBHEHHUsI 3JIEKTPOAHBIX IPOLECCOB; Ha-
[UCaTh YPaBHEHHUE PEAKIMH, KOTOpasi MPOTEKAET B FaJIbBAHUUYECKOM DJIEMEHTE; pacCUUTaTh 3JIEKTPOJIBU-
KYILIYIO CHJIY TaJlbBAaHUYECKOTO 3JIEMEHTA MPU CTAaHAAPTHBIX YCIOBUSAX; PACCUUTATh 3JIEKTPOABHKYIIYIO
CHIly TajbBaHHWYecKoro sjeMeHTta npu temneparype 30 0C u konuenrpamusx monoB C(Cd2+) = 0,4
moutb/t; C(Co2+) = 0,3 momb/.

2. lnd cnenyrolux BEIIECTB HAaMcaTh YPAaBHEHUS AIEKTPOJHBIX MPOLIECCOB IIPU IEKTPOIU3E U
yKa3aTh, KaKue MPOIyKThl 00pa3yloTcs Ha KaTo/Ie U aHOAE:

a) pacriaB CaBr2 ¢ unepTHBIMH 3JeKTpogaMu; 0) pactBop HBr ¢ IIMHKOBBIM aHOZOM; B) pacTBOP
Sr(NO3)2 ¢ rpadutoBeiME 3J1ekTpoaaMu; T) pacTBop CoSO4 ¢ HEpaCTBOPUMBIMU AIICKTPOTAMH.

3. Kakue npoaykTsl 00pa3yroTcst pH 3eKTpoiuse BogHoro pactBopa KCl ¢ muHepTHBIME 371€KTpO-
namu? Hamuimmre ypaBHEHHS SJIEKTPOJIHBIX MPOIECCOB. BhIYMCINTh Maccy WM 00beM IPOAYKTOB Ha
ANIEKTPOJIaX , 00Pa3yIOIIUXCs PU NPOITyCKaHUU Toka cuitoit 10 A B Teyernun 30 MUHYT, €CIIH BBIXOJ TIPO -
nykra coctapigeT 70%.

4. CocTaBUTh CXEMY KOPPO3MOHHOI'O T'aJIbBAHUYECKOIO 3JIEMEHTA, BO3HMKAIOIIETO BO BIIAYKHOM
BO3/yX€ IPU KOHTAKTE aJlOMUHUS U XpoMa. Hammcars ypaBHEHUS 3J€KTPOIHBIX MPOLIECCOB U ypaBHEHHUE
poluecca KOppo3uH.

5. LIMHKOBYIO TJIACTHUHY, TOKPHITYIO MEJIbIO, OMYCTHJIM B PaCTBOP CEPHOM KUCIOTHI. Omnpenenure
TUII IOKPBITUS, HAITUIINTE YPABHEHMSI AIEKTPOJHBIX IIPOLIECCOB KOPPO3UHM, €CIIN MOKPBITHE HE pa3pylle-
HO U B CJIy4ae €ro pa3pyllieHus, COCTaBbTE CXEMY IaJIbBAHUYECKOTO AJIEMEHTA.

NunuBunyansHoe 3ananue «PacTBopb»

1. Kakoit o6bem 50% pactBopa KOH (- = 1,538 r/cm3) tpebyercs st npurorosienus 3 i1 0,1 M
pactBopa KOH?

2. KakoBa MonsipHasi 1 HOpMalibHas KoHIleHTpauuu pactBopa H2SO3, 700 mi1 koTroporo comepxar
20 r H2S03?

3. B 250 mu pactsopa comepxurcs 7,5 r CuSO4 - 5H20. PaccunTaTh MOJISPHYIO KOHIIEHTPALIUIO
pacTBopa cynabdara MeIu.

4. Hackonbko noBbicuTcsl Tkunm v moHU3UTCS T3am pacTBOpa MO CPaBHEHHUIO C YHCTOW BOJIOM,
ecau B 100 r Boas! pactBoputsh 60 r caxapossl C12H220117?

5. Haligute MOJSIpHYIO MacCy HE3JIEKTPOJIUTA, €CJIM MpHU pacTBOpeHuu 28 T BemiecTBa npu 27°C
ocMmoTHueckoe naBienue coctasmiio 700 kIla. O6wem pactBopa 1 1.

6. [Tpu 100 °C naBneHUe HACHIIIIECHHOTO Tapa HaJl pacTBopoM, cojepskamuM 0.05 Mok cynabgara
Hatpus B 450 1 Bozpl, paBHo 100, 8 xIla. Onpenenuts KaxyIyocs: CTENeHb TUCCOIUAlNU Cybdara Ha-
TpHsl.
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NuauBuayanbHoe 3ananne «Da30Bble PABHOBECHS B TETEPOTESHHBIX CHCTEMaX)»

[To quarpamMe MJIaBKOCTH JBYXKOMIIOHEHTHOM cucteMmbl Ge-Zn OnpeaenunTe:

1) Tun quarpaMmel;

2) yncio u BUJ (a3, YUCI0 KOMIOHEHTOB M YHCJIO CTeNeHeld cBOOOABI Il 00iacTel AuarpaMMbl
I-V;

3) uucno u BuA (a3, YMCIIO0 KOMIIOHEHTOB W YUCJIO CTEMEHel CBOOO MBI IJis TUHUHN auarpaMmbl EL,
LQ, EG, QB; yka3aTh THHUU CONHIYCA W JIMKBUAYCA, JJMHUIO BRIMOPAKHUBAHUS SBTEKTUKU, IBTCKTHYC-
CKYIO TOUKY;

4) yucno u B (a3, YHUCIO0 KOMIIOHEHTOB U YHCIIO CTENeHew cBoOo b aiist Touek E, L, Q;

1) TEMIIEpaTyphl TUTABJICHUS YUCTHIX KOMITOHEHTOB Ge u Zn;

5) TemmiepaTypy IUIaBICHUS U COCTaB IBTEKTUUYECKOM CMeCH;

6) coCcTaB U MacCy TBEPAOH M KHUAKOU (a3, KOTOPhIE 00Pa3YIOTCS MPU OXJIAKICHUH JKUIKOTO pac-
1aBa oT HayanpHOM Temnepatypsl 1000 0C no temneparypsl 600 0C; macca pacruiasa - 500 1, ero nep-
BOHAYaJIbHBIN cocTaB - 60% Ge u 40% Zn;

7) onucaTh MpOLIECChl B TOUKAaX COOTBETCTBUS al,a2,a3,a4,a5 KOTOpbIE MPOUCXOAT B CUCTEME MPU
OXJIQXKJICHUH pacIljiaBa.

14.1.3. 3auér

1. OcHOBHBIE MOHATUS XMMMH: aTOM, MoJieKyna, noH. KonmyecTBo BemecTtsa. MomsipHas Macca.
Xumunyeckue popmyisl. [IpaBuna 3anucu XuMU4YECKUX YpPaBHEHUH.

2. OCHOBHBIE 3aKOHBI XMMMHU: 3aKOH COXPAHEHMsI MacChl BELECTBA, 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA, 3aKOH 00BEMHBIX OTHOIIIEHUH.

3. 3akon ABoranpo. Hopmanbuble ycnoBus. MonsipHblii 00beM rasa. YpaBHeHue MenpeneeBa-
Knaneipona.

4. DKBUBaJEHT. DKBUBAJICHTHAsl Macca MPOCTHIX U CIOKHBIX BEIECTB. 3aKOH YKBUBAJIEHTOB. JK-
BUBAJICHTHBIN 00bEM rasa.

5. Xumnueckas TepMoMHaMuKa. XMMHUYECKHE CUCTEMBI M UX TUIIBL. TepMoaMHaMUYecKue napa-
MeTpbl. CTaHnapTHBIE YCIOBUS. TepMOJUHAMUYECKOEe paBHOBECHE. TUIBI TEPMOJMHAMUYECKUX IpOLEC-
COB.

6. 1 3akoH TepmoauHaMUKH. PaboTa B XuMUUeCcKUX cuctemMax. JHTanbnus. V3MeHeHue sHTanbnuu
B Ipoliecce XuMuueckoi peakiuu. TemnoBoit 3 dekt. Dk30 — ¥ IHAOTEPMUUYECKUE PEAKIIHH.

7. Tepmoxumusi. TepMoxumMuueckue ypaBHeHUs U UX ocoOeHHocTH. CTaHAapTHAsI SHTAJIBIINS 00-
pa3oBaHMsl BEILIECTBA.

8. 3akoH ['ecca. Cnencrue u3 3akoHa ['ecca. Pacuer TeruoBoro s dexra peakiuu.

9. OuTponus. M3mMeHeHHe PHTPONMM B IIpOLECcCE XMMHUUYECKOW peakuuu. VMI3MeHeHne >HTponuu
IIPYM U3MEHEHUH TEMIIEPATYypPhl, arperaTHOTrO COCTOSHUS.

10. Camonpou3BOIbHBIE MTPOLECCHI. 2 U 3 3aKOH TepMoauHaMuku. JHeprust [ n60ca. Hanpasnenue
MPOTEKAHUSI XUMUYECKON PEAKIIH.

11. Xumnueckast kuHeTuka. CKOPOCTh XUMUYECKON peakLuu. DIEMEHTAPHBIN akT peakuuu. Pax-
TOPBI, BIMSIOIIUE HA CKOPOCTh PEAKLIUH.

12. T'omoreHHble U reTeporeHHslie peakiuu. OOpatumble 1 HeoOpaTUMbIe peakiuu. Biausaue arpe-
TFaTHOT'O COCTOSIHUS M CTEIIEHU JIUCIIEPCHOCTH HA CKOPOCTh PEAKIIMH.

13. 3aBUCMMOCTb CKOPOCTH PEaKLUU OT KOHIIEHTpALUil pearcHTOB. 3aKOH JEHCTBYIOIUX Macc.
KoHcTaHTa CKOpOCTH peaKLuy.

14. Oneprus aktuBauuu peakuuu. Karanuzarop. MexanusMm JeiicTBYsI KaTaau3aTopa.

15. 3aBucumocTth ckopocTu peakuuu oT Temneparypsl. [IpaBuiio Bant-I'opda. TemnepaTyphblit
k03¢ duIMEeHT. YpaBHeHHE AppeHuyca.

16. Xumuyeckoe paBHOBecue. PaBHOBecHast KoHIeHTpaiusi BemiecTB. KoHcTaHTa paBHOBECHSI.
Cwmemenne xumuueckoro pasHosecus. [lpunnun Jle-Illarense.

17. Dnexrpoxumuyeckue npouecchl. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKLNU. DIIEKTPOIbI.
ONEeKTpOAHBIE MpoLecChl. JIBONHON IEKTPUUECKUH CIIOM.

18. DnexTponHblil moTeHMan. PaBHOBECHBIN 31eKTpoaHbIN noTeHuan. CtangapTHBIA BOAOPOA-
HBIH 21ekTpol. CTaHIApTHBIN AIEKTPOIHBIN NoTeHIMan. YpaBHeHue HepHera. Pan anekTpoxuMudeckux
HaIpsHKEHU METaJUIOB.

19. l'anpbBaHUYECKUIl 21€MEHT. YCTPOUCTBO rajIbBAHMYECKOTO JI€MEHTa U MPUHIUI €ro paboThl.
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Cxema rajbBaHMUYECKOr0 JIEMEHTA. DJIEKTPOABMKYLIas cuia ['0.

20. DnexTponn3. YCTpOMCTBO ISl JIEKTPOJIn3a. TUIBI 3JIEKTPOJOB. DIEKTPOIU3 B pacIjiaBax.

21. Dnextponus B pacTBopax. 3akoHsl Papazes. Beixon 1o Toky.

22. Koppo3us meTtamuioB. XuMuueckasi Koppo3usi. DakTopsl, BIUSIONIAE HA KOPPO3UIO.

23. DneKTpoxXuMHuiecKasi KOppo3us U €€ MEXaHU3M.

24. MeTtofpbl 3alIUThI OT KOPPO3UH.

25. PactBop. PacTBOpeHHOE BelecTBO, pacTBoputenb. lIporecc pacTBOpeHHs] TBEPIOTO Teja B
KHUIKoM pactBopurene. Kpucramnuzanus. CXoACTBO U pa3inyusl paCTBOPOB C MEXAHUYECKUMU CMECSIMU
U XUMUYECKUMH COECTUHEHUSMH.

26. KonnenTpanus. Paz0aBineHHBIN, KOHIIEHTPUPOBAHHBIN, HACBIIIIEHHBIN pacTBOp. CriocoObI BbI-
pakeHHs! KOHLICHTPALIMA PACTBOPOB. DKBUBAJICHT KUCJIOT, OCHOBaHUH, COJIEH.

27. PactBopuMocThs. BiusiHue Temmneparypbl U Apyrux (pakTOpoB Ha PaCTBOPHUMOCTH BEIIECTB.
IIepenachllieHHBIE PACTBOPHI.

28. DHepreTuka npouecca pactsopenus. ConbBaranus, ruaparanus. Kpucramioruaparsl.

29. KomnuraTuBHbIE CBOMCTBA pPacTBOPOB 3JIEKTPOJIUTOB M HEAIEKTPoIUToB. OcMoc. Ocmornye-
cKoe JaBiieHue. J[aBneHne HaCBIIIEHHOTO Mapa Haj pacTBOpoM. V3MeHeHne TemnepaTypbl KUIIEHUS U 3a-
Mep3aHUs pacTBOpa.

30. DIEeKTPOIUTHI, HEANEKTPOIUTHI. DJICKTPOJUTUYECKAS TUCCOLMAIMA KUCIOT, OCHOBAaHUM, CO-
neit. U3otonnyeckuit kodpdunment. CunbHble U cadbie 3MeKTPOIUThl. CTeNeHb AUCCOIUAITIH.

31. Koncranta muccornuaruu. 3akoH pazoasnenust OctBanbaa. Kaxyimascs creneHs amcconua-
1007078

32. DnekTpoiauThuecKas naucconuranus Boabsl. MoHHOEe mpousBeneHue Boabl. Peakuus cpenpl. Bo-
JIOPOJHBIN MTOKA3ATENb.

33. dazoBbic paBHOBecus. daza, TeTeporeHHass U roMoreHHas cuctema. [IpaBmino a3 ['ndOca.
Crenenb cBOOOIbI, KOMITOHEHT. OZJTHOKOMITOHEHTHBIE CHCTEMBI. JlnarpaMmma COCTOSIHUSI BOJIBL.

34. lnarpaMMbl IIJIABKOCTH ABYXKOMIIOHEHTHBIX CUCTEM. DBTeKTUKA. [IpaBuiio peiuara.

35. TBepabie pacTBOpbI. THUIIBI TBEPABIX PACTBOPOB: 3aMEILECHHUS, BHEIPECHUS, BBIUYUTAHUS.

14.1.4. Bonmpocbl Ha caMONIOATOTOBKY
KJ'IaCCI/I(l)I/IKaHI/ISI XUMHUYCCKUX COCHHHCHHﬁ. Crenenn okucienns. OCHOBHBIE KJIaCChI HEOpraHnu4de-
CKUX coenuHeHui. KucnoTel, conu, OCHOBaHUS, OKCHJIbI, MX KiIaccU(UKAMsI U XMMHUYECKHE CBOMCTBA.
KucnotHo-ocHOBHBIE cBoiicTBa BemiecTB. CBoiicTBa am@orepHocTu. Peaknmonnas cnocoOHOCTh am(o-
TEPHBIX OKCHJIOB M TMAPOKCHIOB. Tunsl coneil. MI3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB 3JI€MEHTOB 110
[IepUoIaM U IpYIIIaM.

14.1.5. Tembl OIPOCOB HA 3aHATHUAX
PA3JIEJI 2. SHEPTETUKA XUMWYECKUX IMTPOLECCOB. XUMNYECKAS TEPMOANHA -
MUKA.

1. Uto u3ydaeT xumuyeckas TepMOAMHAMUKA?

2. JlaiiTe onpeneneHne NOHATHIO «XUMUYECKasi CUCTEMAY.

3. [lepeuncnure TUIIBI XUMUYECKUX CUCTEM, JAUTE UX XapakTepucTUKy. [IpuBenuTe npumepsl.

4. Kakue napameTpbl BIUAIOT HA TEPMOJMHAMUYECKOE COCTOSIHUE crcTeMbl? UTo Takoe cTanmapT-
HbIE yCJIOBUs?

5. Uem xapakTepu3yeTcsi TepMOIUHAMHYECKOE PABHOBECHE CUCTEMbI?

6. Kakue TUnbl TEPMOAMHAMHYECKHUX MPOLECCOB MOTYT MPOTEKAaTh B XUMHUYECKUX CHCTEMAX?
JlaiiTe uX XapakTEpUCTHUKY.

7. Chopmymupyiite 1 3aKOH TEPMOJMHAMUKH, 3aMUIIUTE €0 MaTeMaTHYeCKOe BhIpakeHue. JlaiiTe
ONpeJIeJICHUE TOHATUSIM «TEIUIOTa», «padoTa», «BHYTPEHHsS sHEprus». Kak MOXXHO MHTEpHpEeTUPOBATH
3TOT 3aKOH IPUMEHUTENBHO K XUMHUECKOMY Mpoueccy?

8. Kakast paboTa gaie BCero CoBepIialoTcs B XUMHIeCKnX cuctemax? Kak ee MOXHO paccuuTarh?

9. aiite onpenenenue suTaibnuu. Kak ee MoxxHo paccunrats?. Kak ona o603Havaercs, B 4eM U3-
mepsietcs?

10. Yro Takoe TertoBoit 3¢ ekt peakiun? Kak oH 0003HavaeTCs1, B 4eM U3MEPSETCs, YeMy OH pa-
BEH INpU MOCTOSTHHOM JaBiieHun? [laiiTe ompeneneHue 3K30- U SHAOTEPMUYECKON peakiuu. YTo MOKHO
CKa3ath O TEII0BOM 3¢ dekTe 00paTUMOro XMMUYECKOro mnpoiiecca?
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11. Yto uzydaet tepmoxumua? Uto Takoe Tepmoxumudeckoe ypaBHeHue? Ilepeuncnure ocobeH-
HOCTH 3aIACH TEPMOXUMUYECKUX YPABHEHUM.

12. Yro Takoe cTaHIapTHas SHTAIbIM 0Opa3zoBanus BemecTBa? Kak ona o003Hayaercs, B YeM U3-
MepseTCs U KaKUe 3HAYEHUSI MOKET IPUHUMATh?

13. Chopmymupyiite 3akoH ['ecca. [losicHUTE CMBICHT 3TOTO 3aKOHA HA IPUMEPE XUMUYECKOU peak-
117078

14. Chopmynupyiite cneacrue u3 3akona ['ecca. [IpuBenute MmareMaTiHuecKoe BhIpaKEHUE, MOSIC-
HUTE, U pacyeTa Kakol BEIMYUHBI OHO IIPUMEHSETCSI.

15. Yro takoe suTponua? B yem oHa u3mepsiercs, kak ob6o3Hayaercsa? Kak ee MOXKHO pacCuuTaTh?
Ot kakux (pakTOpoB OHA 3aBUCHUT?

16. IlosicHuTe Ha pUMepe, KaK U3MEHSIETCS] SHTPOIHS BELIECTBA IIPU MOBBILIEHUH TEMIIEPATYPHI.
C uyeM cBsI3aHBI 3T U3MEHEHUA? B KakoM arperaTHOM COCTOSIHUM SHTPOIUS caMasl BBICOKasl U Io4eMy?

17. Yro Takoe cTaHIapTHAs SHTPOIINS BEIIECTBA, KaK OHa 0003HAYAETCS, B YeM U3MEpSeTCs?

18. Kak MO>XHO paccuuTaTh U3MEHEHHE SHTPOIUHU B MIPOIECCE XUMUUYECKUX peakuuii? [IpuBenure
MaTEMaTU4YECKOE BbIPAKEHHUE.

19. Chopmynupyiite 2 3aKOH TepMOAMHAMUKH. JIJIT KaKMX CUCTEM OH mpuMeHUM? MOXeT i pe-
aKUUs MpOTeKaTh ¢ yMeHbIIeHueM >HTponuu? Kakue nBa ¢akTopa sIBISIOTCS IBMXKYIIEH CHIION camo-
IIPOU3BOJIBHOTO MPOTEKaHUS peakuuu?

20. Kak paccuutats sHepruto [ mo6oca? Kak ona ob6o3nauaercs, B ueM usmepsierca? s yero uc-
MOJIb3yeTCs 3Ta BenuMunHA? KakoBBI KPpUTEpHM CaMOIPOM3BOJIBHOTO MPOTEKAHMS PEAKIUU B MPSIMOM H
00paTHOM HamNpaBJICHUU?

PA3JIEJI 3. XUMMNYECKA KUHETUKA. XUMNYECKOE PABHOBECHE.

1. Yro n3ydaer XumMHueckass KHHETHKA?

2. Yrto takoe xoHueHtpanus? Kak ona o6o3naugaercs? Kak W3MEHSIETCS KOHIIEHTPAIIUS MCXOIHBIX
peareHToB U IIPOAYKTOB MpHU NpoTekaHuu peakuuu? Ilpusenure npumep.

3. JaliTe ompeneneHne CKOPOCTH XUMHUEeCKor peakiuu. Kak oHa o6o3Hauvaercsa? Kak ee MOXHO
paccuuTaTh? YTO Takoe 3J€MEHTApHBIN aKT PEaKIUH?

4. Yto TaKoe TOMOT'€HHBIE U TeTeporeHHbie peakuuu? [IpuBeaure npumepsl.

5. Yto takoe oOparumblie 1 HeoOpaTuMble peakuuu? [lpuBenuTe npuMepsl.

6. OT kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUIECKON pEaKIuu?

7. Kak n3MeHseTcs CKOPOCTh NPU M3MEHEHUU CTENEHU JUCIEPCHOCTH, arperaTHOro COCTOSHUS,
BHEIITHETO SHEPreTUYECKOr0 BO3ACHCTBHSA?

8. Kak 3aBHCHUT CKOPOCTh XMMUUECKOH pEaKIIMK OT KOHLIEHTPALMil peareHToB?

9. ChopmynmupyiiTe 3aKOH JIEUCTBYIOIIUX MacC I CKOPOCTH XUMHUYecKoi peakuuu. [IpuBenure
€ro MareMaThueckoe BblpakeHue. IloscHuTE, Kakue BEIMYMHBI MCIIONB3YIOTCS B 3TOM BbIpaykeHUH. UTO
TaKO€ KMHETHYECKOoe ypaBHeHHE peakinuu? Kakue ects mpaBwia 3anvcu 3IM mig peakuuii ¢ yyactuem
TBEP/BIX U Ta3000pa3HbIX BEIIECTB?

10. Yro Takoe koHCTaHTa ckopocTH peaknun? Kak ona o6o3navaercs? OT yero oHa 3aBUCHUT?

11. Kak 3aBUCUT CKOPOCTb XUMHUYECKON PEAKIIUH OT TeMrieparypbl? OTBET NOSICHUTE.

12. Chopmynupyiite npasuio Baat-I'odda, mpuBeanre ero MareMaTHIeCKOE BBIPAKCHHE.

13. Yto moka3pIBaeT TeMmeparypHblii ko3dduuueHt ckopoct peakuuu? Kak oH o003HavaeTcst U
4eMy MOKET OBITh paBeH?

14. Uro takoe 3¢ddextuBHOE coymapenue yactun? Kak u3MeHseTcs HEepreTHKa CUCTEMbI NMPHU
Nepexo/ie OT UCXOTHBIX peareHTaMm K nmpoaykram peakuuu? [IpuBeaurte rpadguueckuii mpumep, OTBET MO-
SCHUTE.

15. Yro Takoe sHeprus aktuBanuu peakuun? Kak ona o6o3Havdaercs, B ueM u3mepsercsa? OT dero
oHa 3aBUcHUT? Kak cBsI3aHBI CKOPOCTh PEAKLIMU U YHEPTHsI aKTUBALIUN?

16. [IpuBeaute ypaBHenne Appenuyca. [losicHuTe, Kakiue BETMYMHBI B HETO BXOJAT U KaKylO 3aBH -
CHUMOCTb YCTaHABJIMBAET 3TO YPAaBHEHHUE.

17. Yto Takoe kaTanuzarop? KakoB MexaHU3M JIEUCTBUA KaTaiauzaropa?

18. Maiite ompeneneHre XMMHUYECKOro paBHOBecHs. UTO Takoe paBHOBECHAsl KOHILIEHTpalMs Be-
mecTtB? Kak oHa o0o3HayaeTcs?
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19. Yto Takoe koHcTaHTa paBHOBecusa? Kak oHa o0o3Havyaercs? Hanummre MareMaTnueckoe BbI-
paskeHHe JUId KOHCTAHThl paBHOBECHS, IOACHUTE, KAaKHEe BEJIMYMHBI TaM UCHONb3YroTCs? KakoBbl mpaBuia
3aMMCH KOHCTAHTBhI PAaBHOBECHS, €CIIM B XMMUYECKOM pEaklMy y4acTBYIOT TBEpIbIC MM I'a3000pa3HbIe
BeliecTa’

20. Kakue (axropsl BIMSIOT HA CMELICHHE XMMUYecKoro paBHoBecusi? IlosicHure, 4To 03HayaeT
CMEIlEHNE XUMUYECKOTO PABHOBECHSI «BIIEBOY, «BIIPABO»?

21. Chopmynupyiite npuniun Jle-Illarense. Kyna cmemaercss paBHOBECHE MPU MOBBIMICHUU HITU
HNOHWKEHUH TEMIIepaTyphl, AaBICHUS, KOHIIEHTPpALUU?

PA3JIEJI 4. DJIEKTPOXUMMNYECKHE ITPOLECCBI. KOPPO3MA METAJIJIOB.

1. Uto u3ydaeT 37eKTpOoXuMHUsi? 3a CUET Yero MpOTEKAOT AIEKTPOXUMHUYECKHUE TTPOIECCHI?

2. YTO Takoe OKMCIUTENbHO-BOCCTAHOBUTENBHbIE peakiuu? JlaiiTe onpeaesieHne NoHATHAM «CTe-
IIEHb OKHCIICHUS», «BOCCTAHOBUTENbY, «OKHUCIUTENb», «OKHCIECHHE», «BOCCTaHOBiIeHHE». [IpuBenute
MPUMEDPBL.

3. Yro Takoe 35ekTpoasl? M3 yero u3 uzroraBnuparoT? Kakue mpoiecchl IPOUCXOAAT Ha MOBEPX-
HOCTH METaJUIMYECKOTO IEKTPOJa P MOIPYKEHUH €T0 B paCTBOP MOHOB 3TOTO e MeTasuia?

4. Kak o0pa3yercs TBOWHOM 3IEKTpUUYECKUi cIoi? UTo Takoe 3MEeKTPOIHBINA MOTEHITHANT?

5. Yrto Takoe paBHOBECHBIH 371eKTpoHbII noTeHuuan? Kak o o603Hauaercs, B 4eM u3Mepsercs?
Urto xapakrepusyer 31a BenuuuHa? OT 4yero oHa 3aBUCUT?

6. Uto Takoe cTaHIapTHBIN BONOPOAHBIN 31eKTpoa? st yero oH ucnoisbs3dyercs? Yemy paBeH ero
ANEKTPOAHBIA MOTEHIAT?

7. Uto Takoe CTaHAAPTHBINA >JEKTPOIHBIN nmoreHan Metaa? Kak on o6o3Hauaercs, B 4eM U3-
MepseTcsa? Uto xapakrepusyeT NaHHas BeluurHa? Kakue 3HaueHUs OHAa MOKET MPUHUMATh?

8. OT xakux (PaKTOpOB 3aBUCHUT JIEKTPOAHBIN moTeHuuan? [IpuBeauTe MosHOE U COKPAILICHHOE
ypaBHeHus1 HepHcra. [losicHuTe, Kakue BEIUYMHBI TaM HCIIOJIB3YIOTCS. B Kakux ciaydasx UCHOJIb3YIOTCS
3TH ypaBHEHUS?

9. Uto moka3pIBaeT Psij JIEKTPOXUMHUUECKUX HaNpsyKeHU MeTaioB? Kak pacnoyioxkeHbl MeTa-
761 B 3ToM psany? C deMm cBsi3aHa BOCCTAHOBHUTEIbHAS CIOCOOHOCTH METAJIIOB?

10. YUto Takoe rampBaHu4eckuii anemeHT? M3 yero o cocrout? M300pa3ute yCTpONWCTBO rajbBa-
HUYECKOT'0 3JIEMEHTA.

11. Kak 3apsi’KeHbl KaToJl M aHOJI B TaJIbBaHUUECKOM 3yieMeHTe? Kakue npouecchl NpoTeKarT y UX
noBepxHocTu? I'71e BOZHUKAET 3JIEKTPUUECKHUM TOK B TajlbBaHUYECKOM 3j1eMeHTe? B kakoM HalpaBiieHUU
JBHKYTCS JJIEKTPOHBI B TAJIbBAHUYECKOM JIEMEHTE?

12. Ha nmpumepe raqpBaHHUYECKOTO 3eMeHTa JlaHmams-Skobu pacckakure Kakue 3JeKTpOXUMUYe-
CKHe€ MPOLECCHI TaM NpoTeKarT. Hanumnre ypaBHEHUS peaklnid Ha KaToJle U aHOJIE.

13. Kak 3anuchIBaeTcsi cxeMa rajibBaHu4eckoro anemenTa? [IpuBeaure npumep.

14. Yto Takoe 3JIEKTPOABIIKYIAsl Cuia rajibBaHudeckoro snemeHnta? Kak ona oGo3HauaeTcs, B
yeM u3mepsiercs? Kak ee MOXHO paccuuTars?

15. Yto Takoe snmektposn3? M3 4ero cocTouT cucTema, rae mpoTekaeT aekTponn3? M3obpasure
rpadu4ecKH.

16. Kak 3apsiKeHbl KaToJl U aHOJ IpH 3JIeKTpou3e? Kakue nporueccsl NpoTeKanT Yy MOBEPXHOCTH
AIEKTPOAOB?

17. Kakue TUIbl 3JEKTPOJOB MCIOIB3YIOTCS MpH 3ekTposuse? M3 yero oHu M3roTaBiuBarOTCA?
IIpuBenuTe npUMepsI.

18. KakoBbl 3aKOHOMEPHOCTH MPOTEKAaHMs 3JIEKTpoJu3a B paciuiaBax? Kakue mponeccsl MmpoTe-
KaroT Ha aHoze u karozae? Ilpusenure npumep.

19. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHMS AJIEKTpoJin3a B pacTBopax? Kakue mponeccsl mpoTe-
KaroT Ha aHoze u katozae? IIpuBenure npumepsl.

20. Chopmymmpyiite 1 u 2 3akonsr Papanes. [IpuBeaure nx MareMatudeckoe Beipakenue. [losic-
HUTE, KAKUE BEJIMYMHBI TaM MCTOJIB3YIOTCA U UX €AMHUIIBI 3MepeHus. sl Kakux pacueToB MPUMEHUMBI
9TH 3aKOHBI?

21. Yro Takoe BbIXo[ 1o TOKY? Kak ero MoxHO paccuuTath?

22. Yto Takoe Koppo3us MeTauioB? Yem xapakrepusyercs nporecc koppo3un? [louemy xoppo3ust
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HEraTUBHO BJIUSIET HA METAJTTMYECKUE KOHCTPYKIUU U U3IEIUS?

23. Uto Takoe xummuueckas kopposus? B kakux cpemax oHa mporekaer? Kakue ObIBarOT THITBI XH-
Mudeckoi kopposuun? Ilpusenure npumepsl.

24. B 4eM 3aKiIio4aeTcs MeXaHU3M XMMHUYECKON Koppo3uu? Hanuimumre ypaBHEHUS peakivid, pu-
BEJUTE IPUMEPHI.

25. Ot xakux (aKkTOpOB 3aBUCUT CKOPOCTh XUMHUECKON Koppo3uu? [ToueMy y HEKOTOPBIX MeTalI-
JIOB CO BPEMEHEM CKOpOCTh Kopposuu 3amemisierca? Kakas cpena cmiocoOCTByeT MPOTEKaHUIO KOPPO3UU?
[TpuBeaute npumepsl. [louemy ¢ pocTom TeMIiepaTypbl CKOPOCTh KOPPO3UHU BO3pACTAET?

26. Kakue mecTa B U3AEIUAX U KOHCTPYKIMSIX SABJISIOTCS KOPPO3UOHHO ONACHBIMU U IToueMy?

27. Uto Takoe 3JIEKTpOXuMHUUYECKas Koppo3us? B kakux cpenax oHa mpoTeKaeT?

28. B uem 3akit04aeTcsi MEXaHU3M AIIEKTPOXUMHUYECKoN koppo3uu? Kakas cpena eif crocoOcTBy-
er?

29. Ha npumMepe KOppO3UHU CTaIM KUCIOPOAOM BO3AyXa BO BIaXKHOH Cpele MOSCHUTE MEXaHU3M
MIPOTEKAHMS SJIEKTPOXUMHUYECKON KOPPO3UH.

30. Kakue meramisl Hanbosee moaBep>keHbl kKoppo3unu? IloyeMy HEKOTOpbIe METallIbl, HECMOTPS
Ha MX BBICOKYIO BOCCTaHOBHUTEIbHYIO CIIOCOOHOCTH, HE MoaBepraiorcsi kopposuun? Ilpusenurte npumepsl
TaKUX METAJLIOB.

31. [lepeuncnure METOBI 3aLIUTHI METAJJIOB OT KOPPO3HH.

32. Yto Takoe nerupoBaHue MetauioB? Kakue BemiecTBa BBHICTYMAIOT JISTHPYIOUIMMHU J100aBKaMu
M KaK OHU BIIMAIOT Ha cBoMcTBa Metayia? [loyemy mpu JermpoBaHHM MeTajla CKOPOCTh KOPPO3UM 3a-
memisiercs? Yem 00yCcI0BICHO TO, YTO COBPEMEHHBIE CTAJIU SIBJIAIOTCS HEP)KABEIOLTMMHU?

33. Yto Takoe 3aluTHbBIE MOKPHITUS? 3 4ero OHM U3roTaBiInBarOTCs?

34. B yeMm oTiMuYM€ KaTOAHBIX M AHOJAHBIX METa/NIMYecKuX NOKpbITUU? [losicHuTEe MeXxaHu3M 3a-
IIUTHI TAKUX MMOKPBITUI Ha npuMepax. Kakue HeToCTaTKK €CTh y TOTO WM MHOTO THIIA MTOKPBITHSA?

35. V3 4yero u3roTraBiMBalOT HEMETAITMYECKHE 3alluTHbIE TOKpbITUA? [IpuBeaure npumepsl. Ka-
KOBBI HEJIOCTATKH TaKUX IMOKPBITUI?

36. Ha uem ocHOBaHBI METO/IbI MIEKTPOXUMHUUECKOM 3aUThI? [I0sICHUTE MEXaHU3M 2JIEKTPOXUMHU -
YECKOW 3alUTHl HA MPUMEPE METOo/Ia MPOTEKTOPHOI 3aIUThI CTaJILHOTO TPYOOIPOBOIa B MOPCKOM BOJIE.

37. YUro Takoe kaTonHas U aHoAHas 3amuTa’? IloscHUTE MEXaHU3M 3aIUThHI HA IPUMEpax.

38. Pacckaxkute 00 M3BMEHEHHH CBOMCTB KOPPO3UOHHOM cpenbl. Kaknmu ciocobamMu OHO JOCTHTa-
ercs?

39. Kakue ¢akTopbl HY)KHO YYHUTHIBATh NMPU KOHCTPYMPOBAHUU W3ECIHM, YTOOBI TIPEIOTBPATUTD
IIPOLIECCHI TPOTEKAHUS KOPPO3UU?

PA3JIEJT 5. ®PA30OBBIE PABHOBECH A B 'ETEPOI'EHHBIX CUCTEMAX.

1. JlaiiTe onpenenenue MOHATUIO «(azay.

2. YTo Takoe reTeporeHHbIe U TOMOTE€HHBIE CUCTEMBI?

3. Uto Takoe azoBoe paBHOBecue? UeM OHO XapakTepusyercs?

4. Chopmynupyiite mpasmio ¢a3 ['mudb0ca, mosicCHUTE, KaKue BEIMYUHBI TY/Ia BXOISIT.

5. Yto Takoe quarpamma COCTOSIHUA?

6. [lpuBenure auarpaMMy IJIABKOCTH JIBYXKOMITOHEHTHOW CHCTEMBI C MPOCTOM IBTEKTUKOW (IB-
TEKTUYECKYIO nuarpamMmy). OxapakTepu3yiTe JTMHUHU, TOYKHA U 00JIACTH ITOM TUATPAMMBL.

7. Yto Takoe 3BTEKTHKA?

8. Cchopmynupyiite mpaBmiio peraara. /st 4ero oHO UCTIONB3yeTCs?

9. IlpuBenute nuarpamMmy IUTaBKOCTH JBYXKOMITOHGHTHOW CHUCTE€MBI, 00Opa3ylomeld yCTOMYMBOE
XUMHUYECKOE COEAMHEHHE (IMCTEKTHUECKYI0 auarpammy). OxapakTepusyiTe JTUHHHM, TOYKH U OOJIACTH
ATOM AMArpaMMmel.

10. Yo Takoe TBepABIN pacTBOp?

11. JlaliTe XapakKTepUCTUKY TBEPIBIX PACTBOPOB BHEAPECHUS, 3aMEICHHS U BhluMTaHud. [Ipu ka-
KHX YCIOBHSIX 00pa3ylOTCsl 3TU THIIbI PaCTBOPOB?

12. TlpuBenure amarpamMMmy IIIABKOCTH JIBYXKOMIIOHEHTHOW CHCTEMBI, OOpa3yroliel TBEpabli
pacTBOp 3aMEIICHUSI ¢ HEOTPAaHHMUEHHON PAacTBOPUMOCTHIO. OXapaKTepu3yilTe JIMHUHU, TOUYKA U OOJNACTH
ATOM AMArpaMMBbl.

13. IlpuBenute auMarpamMmy IUTABKOCTH JIByXKOMIIOHEHTHOW CHUCTEMbI, OOpa3yroliedl TBepIblit
pPacTBOp 3aMEIICHHs] C OTPAaHMYCHHOW PACTBOPUMOCTHIO. OXapaKTepu3yWTe JIMHHH, TOYKA W 0O0JIACTH

CornacoBaHa Ha noprane Ne 31210 22



ATOU AUArpaMMBbl.

PA3/IEJT 6. PACTBOPLI.

1. Uto Takoe pacTBOp, paCTBOPEHHOE BEILECTBO, pacTBopureis? IIpuBenure npumepsl. [lpusenu-
Te KJIacCU(PUKAIIUIO paCTBOPOB.

2. KakoBbI CXO/ICTBA/OTANYNS PACTBOPOB C MEXAaHUYECKUMHU CMECSIMU U XUMHUYECKHUMH COEIHHE-
HusMu? UTo 13 ce0s MpeacTaBIsieT pacTBOP, COTJIACHO COBPEMEHHBIM ITPEICTABICHUSIM?

3. OnuiuTe Mpolecc pacTBOPEHUsI TBEPJOTO Tella B >KUIKOM pacTtBoputene. Kak mpoucxomut
KpUCTaIm3amnus?

4. Yto takoe KoHIeHTpauusa? UTo Takoe HACBHIIICHHBIN, pa30aBlieHHBIH, KOHICHTPHUPOBAHHBIN
pactBop?

5. Onummmre crnocoObl BEIPAKEHUS KOHIIEHTPAIIUU PACTBOPOB, MIPUBEIUTE 0003HAUCHHUS, POPMYIIBI
JUISL pacueTa KOHUEHTPALUN, eINHUIBI U3MEpPEHUs (MaccoBasi J10Jis, MOJISIpHAsL OJIsl, MOJISIpHAsl KOHIIEH-
Tparws, MOJISTTbHAS KOHIIEHTpAIMs, HOpMaJlbHAasl KOHIIEHTpanus, TUTp). Kak MOXKHO KpaTKo 0003HAYUTH
€IMHUILIBI U3MEPEHUST MOJISIPHON M HOpMaJibHOU KoHIleHTpauuu? [Ipusenure npumep. Kak paccuuteiBaer-
CsI KBUBAJICHT JJISI KHCJIOT, OCHOBAHUM, COJICH?

6. Uto Takoe pactBopuMocTh? [IpuBenuTe KiaccupuKaimio BEMECTB MO UX pacTBopuMocTu. Kak
BIIUSIET MOJSIPHOCTh BEIIECTB HAa MX pacTtBopuMocTh? Kak BiusieT TemriepaTypa Ha pacTBOPUMOCTh Be-
IIeCTB?

7. Kakue mporiecchl MpOTEKAIOT Mpu 00pa3zoBaHuu pacTBopa? Kak m3MeHSETCs PH 3TOM dHEPrHs
cucreMbl? Kakumu dakropamu onpeaensercs TerioBoi 3¢ heKT mporecca pacTBOPECHUsI?

8. UTo Takoe conbpBaTalus, THAPATAINS, COJIbBATHI, THAPATHI? UTO MPENCTaBISIOT COOO0M KpHUCTam-
noruaparbl? [IpuBeaute nmpumepsl. Uem o0ycoBIeHO 00pa30BaHKe KPUCTAILIOTHIPATOB?

9. Urto Takoe KOJUIMTaTUBHBIE CBOMCTBA paCTBOPOB?

10. Yto takoe ocmoc? Ilosicaute, mpuBenure mpumep. Ha kakoM (u3nMdecKkoM sSIBICHUHA OCHOBAH
ocmoc?

11. Yto Takoe ocmotrueckoe napieHre? [Ipu Kakux ycaoBUSX OMPENeNaeTcsi OCMOTHYECKOE /1aB-
nenue? Kak ero Mo>XKHO paccuuTath JIsl PACTBOPOB HEANEKTPOIUTOB M pacTBOPOB 3ekTponutoB? [Ipuse-
nute 3akoH Bant-I'odda. [l kakux cuctem oH cripaBeyiuB?

12. Kak u3MeHseTCs AaBJIEHUE HACBILIEHHOIO [1apa pacTBOpa 110 CPABHEHUIO C YUCTHIM PaCTBOPHU-
tenem? [IpuBenure 3akoH Paymst 1J1s1 HEANEKTPOIUTOB U SJIEKTPOIUTOB.

13. Kak u3meHsitoTcst TeMneparypa 3aMep3aHusi pacTBOpa M TeMIlepaTypa KUIIEHHsI pacTBOpa IO
CPaBHEHHUIO C YUCThIM pacTBopureneM? Kak MOXXHO pacCuMTaTh U3MEHEHHE TEMIEPATyphl ISl HEIJIEK-
TPOJUTOB U IEKTPOIUTOB? OT 4ero 3aBUCAT KPUOCKOMMYECKAs U Y0YITHOCKOMUYECKas TIOCTOSTHHEIE?

14. Yto Takoe 3JIEKTPOJUTHI, HEANEKTPOJUThI? Kakue BemecTBa OTHOCATCS K TOMY WM UHOMY
tumy? YTo Takoe IMeKTpoIuTHIeCKas Auccoruanusa? YTo Takoe M30TOHUYECKUN KOAP(PUITUEHT, YeMY OH
MOJKET OBITh paBeH, OT YEro 3aBUCHUT?

15. YUto Takoe cremneHb auccormanuu? Kakue BemecTBa OTHOCATCS K CIA0BbIM U CHIJIBHBIM JJIEK-
TponuTaM U noyemy? OT 4ero 3aBUCHUT CTENIEHb AUCCOLMALIAN?

16. Kak 3anucpiBaeTcst BBIpaKeHHE KOHCTAHTBI JUCCOIMALUH JUTsl cIa0bIX 3JeKTpoauToB? OT yero
3aBUCUT KOHCTaHTa auccorpanuu? Uto mokaspIBaeT dTa BeIUunHa?

17. IlpuBenute ypaBHEHHE 3JIEKTPOJIMTUYECKON AMcconuanuu BoAbl. K KakoMy THIy 3JIEKTpoO-
JIUTOB OHA OTHOCHUTCS?

18. Yto Takoe MOHHOE Mpou3BeAcHNUE BobI? Yemy oHO paBHO? Uemy paBHA KOHLIEHTPALUs HOHOB
BOZIOpOJa U TUAPOKCOTPYMI B HEUTpaibHOM pacTBope? KakoBo X COOTHOIIEHHE B KMCJIOW U IMIEIOYHOMN
cpene?

19. Yto Takoe BOOpOIHBIN MOKa3aTens? Kakue 3HaueHus OH MOKeT npuHuMath? Kak oH paccuu-
ThiBaeTcsa? Kak onpenenuts xapakrep cpeiibl 0 3HAYSHUIO BOJAOPOJHOTO MOKa3aTess?

14.1.6. Tembl KOHTPOJILHBIX padoT
KOHTPOJIbHA S PABOTA «OCHOBHBIE ITOHATHUA U 3AKOHbBI XMW »
1. Onpenenure 3xBHUBaneHTHYI0 Maccy Na2CO3.
2. Cxonbko monekyin coaepxutcs B 0,2 mosis NH3?
3. Kakoii 06bem okcuna yrinepoaa (IV) Beyaenutcs (H.y.) mpu TepmuyueckoM paszioxenud 200 kr
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CaCO3 ?

KOHTPOJIbBHASI PABOTA «3HEPTETUKA XHWMHWYECKUX ITPOLIECCOB. XMMMUWYE-
CKAA TEPMOJAVNHAMUKA»

1. PaccuuTaiite TeruoBoit 3¢ ekt peakuun obpasoBanus okcuaa cepsl (IV), 3amumunre TepMoxu -
MHUYECKOE ypaBHEHHE peaklnu. Berancnure mMaccy nmpopearupoBaBlIei cepbl, €CIIH B Pe3ylIbTaTe peakuu
BBIACIUIOCH 92,8 KJIK TEILIOTHI.

S(tB) + O2(r) = SO2(1)

2. PaccunTaB uamenenue sHepruu ['md0ca, yCTaHOBUTE, BOZMOXHO JIM CaMOIIPOU3BOJILHOE TPO-

TekaHnue peakuuu npu 35 0C.
MgCO3(1B) = MgO(1B)+CO2(T)

KOHTPOJIbHA I PABOTA «XUMHWUYECKA S KUHETUKA. XUMNUYECKOE PABHOBECHE»

1. HanmumuTe KNHETUYECKOE YPAaBHEHUE PEAKIIUH:

03(r) + NO(r) = O2(r) + NO2(T)

2. Kak U3MEeHUTCSI CKOPOCTh PEaKINK, €CIIK: a) B CUCTEME YBEIUYUTh JaBjieHuE B 3 pasa; 0) yBe-
JMYUTH KOHLEHTPAIMIO 030HA B 2 pa3a; B) YBEIMYUTh KOHLEHTpaIHio okcuna azora (II) B 3 pasa.

3. TemmniepaTypHbIii K03(PPUIIUEHT CKOPOCTH peakiuu paBeH 4. Ha ckonbKko rpagycoB HY)KHO yBe-
JMYUTH TEMIIEpaTypy, 4TOOBI CKOPOCTh PeakIK Bo3pocia B 64 pa3za?

4. OnpenenuTe dHEPrul0 aKTUBAIMKA PEAKIMU, KOHCTAHTa CKOpOCTH KoTopoi mpu 298 K paBHa
3,1210-4, a mpu 313 K cocraBmusier 8,2¢10-3.

KOHTPOJIbHAS PABOTA «3JIEKTPOXUMUWYECKHUE [MTPOLIECCHI. KOPPO3USA METAJI-
JIOB»

1. 3anucaTh cxeMy rajlbBAHUYECKOTO 3JIEMEHTA, COCTOSILEr0 U3 BUCMYTOBOI'O U ITMHKOBOTO AJIEK-
TPOJOB, MOIPYKEHHBIX B PACTBOPBI CBOUX COJICH; HAMCATh YPABHEHUS NICKTPOAHBIX IIPOLECCOB; HAIIU-
caTh YpaBHEHHE PEaKIIMH, KOTOpasi MPOTEKAET B rajlbBaHMYECKOM DJIEMEHTE; PaCCUUTaTh AIEKTPOJIBUKY -
LIYI0 CUIy TajlbBAHUYECKOI'O JJIEMEHTA IPHU CTAaHIAPTHBIX YCIOBHUAX; PAacCUUTATh JJIEKTPOIBIKYIIYIO
CUily TanbBaHWYeckoro anemeHTa mpu Temmeparype 30 0C m xonmentpamusx uoHoB C(Bi3+) = 0,1
Mo/, C(Zn2+) = 1 Moib/11.

2. Kakne mpoayKTel 00pa3yroTcst IpH AJIeKTpom3e BogHoro pactBopa CaCl2? Hanummre ypaBHe-
HUS DJIEKTPOAHBIX MPOIIECCOB. Brruncnure Maccy wim 00beM MPOTYKTOB, BBIICISIFOIIIMXCS HA JIEKTPOIaX,
€CIIM B Ipoliecce eKTposn3a 3arpadeno 10722,2 Kit anektpuuectBa, a BBIXOA 110 TOKY cocTasisieT 90%.

KOHTPOJIbHA I PABOTA «PACTBOPBI»

1. ITpu pactBopenuu 5,0 r Bemectsa B 200 r BoJpl OTy4YaeTCsl HE MPOBOASAIINN TOK pacTBOp, KpH-
cramusyronuiicsa npu 1,450C. Onpenenure MOJIEKYIIPHYIO MAcCy PaCTBOPEHHOIO BEIIECTBA.

2. CocTaBbTe ypaBHEHUS BCEX BOSMOXKHBIX PEaKIUii B3anMOAeHCcTBUs ruipokcuia kodansra (I1) u
OPTO-MBIIIBIKOBOM KUCJIOTHL. Ha3o0BUTE MPOAYKTHI 3THX B3aUMOICHCTBUHN, MPUBEIUTE MX TpaduuecKue
dbopMyIBl 1 YpaBHEHHSI UX DJICKTPOITUTUYECKON AUCCOIUAITHIH.

3. Paccuuraiite pH u pOH 0,49 %-noro pactBopa cepHoii kuciotsl ( 1,0 r/cm3).

KOHTPOJIbHA A PABOTA «®A30BbBIE PABHOBECH A B 'ETEPOI'EHHBIX CUCTEMAX»

1. JlaiiTe onpeneneHue MOHATHIO «(a3zay.

2. IlpuBeauTe auarpaMMy TUIABKOCTH JBYXKOMITOHEHTHOW CHCTEMBI C TIPOCTON IBTEKTHKOU (9B-
TEKTUYECKYIO nuarpamMmy). OxapakTepu3yiTe JTMHUHU, TOYKA U O0JIACTH ITOM TUATPAMMBL.

3. UTo Takoe KOHTPYyIHTHOCTh?

14.1.7. Tembl J1a0opaTOpHBIX padoT
Omnpenenenue TeroBoro 3pQexra peakuuyu HeuTpaau3anium
CKOpOCTh XUMUYECKUX peaklnid. XMMHUUECKOE paBHOBECHE.
Onexrponus. Kopposus
PacTtBopbI.
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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