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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (npo¢uis) / ciennanuzanus: KBanToBast m onTuyeckasi 3J1eKTPOHHKA
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: I, Kadenpa r1eKTpOHHBIX NIPUOGOPOB

Kypc: 1

Cemectp: 1

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 1 cemecTp Bcero Ennaunner
1 Jlexnn 14 14 4acoB
2 IIpaxTryeckue 3aHATUA 10 10 4acoB
3 JlaGopaTopHbie pabOThI 12 12 JacoB
4 Bcero aynuTopHbIX 3aHATUI 36 36 4acoB
5 CamocTosiTenbHas paboTa 36 36 4acoB
6 Bcero (06e3 sx3amena) 72 72 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E.

Ox3ameH: 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 (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,
paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
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 ©@OT A. 1. Boponun
3aBenyromnuii BeITycKaroIen kag.

OI1 C. M. [llannapos
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa
[Tpodeccop xadeapsl AMEKTPOHHBIX

npudopos (BI1) JI. H. Opnukos

JlotieHT Kadeapsl IMEKTPOHHBIX MPH-
6opos (1) A. U. AkceHoB
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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
Huctumuna «Xumus» (b1.6.12) otHocuTes k 670Ky 1 (6a3oBast 4acTsb).
[TpeamecTBYOIMKUMU AUCHUILIINHAMY, (POPMUPYIOIIMMHU HavyajlbHbIEC 3HAHM, ABIAIOTCA: Marema-
THKA.
[Tocnenyromumy AUCUUIUIMHAMU SBIIAIOTCA: be30macHOCTh JKM3HENEATENbHOCTH, Martepuaisl
ANEKTPOHHON TEXHUKH.

3. TpeOoBaHusi K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-1 cnocoOHOCTBIO MPEACTABIIATH aAEKBATHYIO COBPEMEHHOMY YPOBHIO 3HaHUI Hay4HYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMATUKHU,

—  OIIK-2 criocoGHOCTBIO BBISABIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3ZHUKAIOIINX
B XO7ie NMpodeccCHOHaTbHON NEeSTEIbHOCTH, MPUBJIEKATh NIl UX PEIIEHHS COOTBETCTBYIOIIMH (PU3UKO-
MaTeMaTH4ECKUil anmnapar;

— OIIK-5 cnocoOHOCTBIO KCIONIb30BaTh OCHOBHBIE MPHEMBbl 00pabOTKU U MPEACTABICHUS IKC-
NEPUMEHTAJIbHBIX JAHHBIX;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOMIUNACS TOJIKEH:

— 3HATh OCHOBHBIE INOHATHS U 3aKOHBl XMMHUH, TEOPETUYECKHE OCHOBBI CTPOECHHS BEILECTBA,
CBOWCTBA BEUIECTB U MX PEAKIMOHHYIO CIIOCOOHOCTbD, YCIOBUS MPOTEKAHUS PEaKIHii, (aKTOpPbI, BIMSIIO-
IIM€ Ha CKOPOCTh U HalpaBJICHUE NMPOTEKAHMs PEaKLUH, SHEPreTHUECKUE U3MEHEHUs B INpOLEcce Mpo-
TEKaHUsl peakllii, 3aKOHOMEPHOCTH NMPOTEKAHUS JIEKTPOXUMUYECKUX IIPOLECCOB, CBOMCTBA pacTBOPOB
AIIEKTPOJIUTOB M HEAJIEKTPOIUTOB, POLIECCHl KOPPO3UM METAJIOB M METO/IbI 3AIUThI OT KOPPO3UH, IPO-
HECChI, MPOTCKAOIIUEC B ICTCPOICHHLIX CUCTEMAX IMMPU U3MCHCHUN (1)a30}30r0 paBHOBECHA.

—  YMeTh HCIIOJIb30BaTh (PU3UKO-MATEMATUUYECKUN annapaT U TEOPETHUECKUE 3HAHUS JJIs pelle-
HUS IPO(hEeCCUOHANBHBIX 337134, AJIs1 MHTEPIIPETAallu PE3YyNbTaTOB SKCIEPUMEHTA.

—  BJIa/IeTh HaBBIKAMH CaMOCTOSTEILHOTO MOUCKA HH(OPMALIUU U MTPOPAOOTKU TEOPETHYECKOTO
Marepuaia; HaBbIKaMH MIOCTAHOBKHM LN U 3a]1a4 HKCIEPUMEHTA, UCXO U3 TEOPETUUYECKUX MPEIIOCHI-
JIOK; HaBBIKAMU 00pabOTKH, aHAJIN3a U TPEJICTABICHUS PE3YIbTATOB SIKCIIEPUMEHTA.

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO011ast TpYI0EMKOCTh JUCHUILUINHBI cocTaBisieT 3.0 3aUeTHBIX eIMHMIIBI U IIPECTaBIeHa B Ta0uu -
ue 4.1.

Tabmuna 4.1 — Tpy10eMKOCTh TUCITUILUIMHBI

Bunbl yueOHOI nesTENbHOCTH Bcero yacos CemecTpsl

1 cemecTtp
AynuTtopHble 3aHATUSA (BCETO) 36 36
Jlexuu 14 14
[IpakTnueckue 3aHATHS 10 10
JlaboparopHbie pabOTHI 12 12
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CamocrosTenpHas paboTa (BCero) 36 36
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 4 4

IIpopaboTKa JTEeKIMOHHOTO MaTepuana 16 16
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 16 16
Bcero (0e3 sx3amena) 72 72
IToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, 4 108 108
3aueTHble EquHuib 3.0 3.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUALI 3aHATHHA

Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

N @]
" o o 2 g 3 =
: o ° S 9 = g
= jant © (o) < E (] s
? 3 s s S 2 0
HasBanus pa3nenoB TuCHUATIITHHB i ) o, e, o 2 S5
= 5 G = g0 = B
S, < < S % g
1 cemectp
1 OcHOBHBIE TOHATHS U 3aKOHBI XMMHH. 0 2 0 3 5 OIIK-1, OIIK-
2
2 DHepreTuka XUMHUYECKUX MPOIECCOB. 2 2 4 6 14 | OIIK-1, OIIK-
XuMuyecKkas TepMOANHAMHUKA. 2, OIIK-5
3 XuMuueckass KHHETHKA. XUMUYECKOe 2 2 4 7 15 |OIIK-1, OIIK-
paBHOBECHE. 2, OIIK-5
4 DnexTpoxumudeckue mnpoiecchl. Kop- 6 2 4 9 21 | OIIK-1, OIIK-
pO3Usl METAJIOB. 2, OIIK-5
5 ®a30BbIE PABHOBECHSI B TETEPOTEHHBIX 2 1 0 6 9 OIIK-1, OIIK-
CHUCTEMaXx. 2
6 PactBOpbI 2 1 0 5 8 OIIK-1, OIIK-
2
Hroro 3a cemectp 14 10 12 36 72
Hroro 14 10 12 36 72
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
ConeprkaHue pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3AesaoB TUCIUILINH (TI0 JIEKITHSIM)
3 =
2 =
2 > 5
HaszBanus pasznenos Copeprkanue pa3aesioB TUCHUIITUHBI IO JEKIIUSIM 5 - S
o E
59 2 =
a Q2
~ S
1 cemectp
2 DHepreTuka Xumuueckas TepMoguHamuka. [lonstne xXummuaeckon 2 OIIK-1
XUMHUYECKHX MPOIECCOB. |cHcTeMbl. Tumbl cucreM. PaBHOBeCHOE cOCTOsSIHUE CH-
Xumuyeckas cTeMbl. TUTBI TEPMOIMHAMUYECKUX MPOIECCOB: 00pa-
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TEpMOJUHAMUKA.

TUMbIE, HEOOpAaTUMBIE, CAMOTIPOU3BOJILHBIE, PABHO-
BecHbIe. OCHOBHBIE TOHATHUSI TEPMOJMHAMUKH: BHY-
TpEHHsIs SHeprus, padora, Temora. [lepBblii 3akoH
tepMmoguHaMuky. [louaTrue sHTanenuu. TermnoBoit 3¢-
(bekT peakium, SK30TepMUYECKHE U SHTOTEPMHUECKHE
peakiuu. TepMoxuMuYecKre ypaBHEHUS U UX OCO-
6enHocTtu. CTaHIapTHBIE TEIIOTHI 00pa30BaHUs Be-
mecTB. 3akoH ['ecca, ciencTsue u3 3akona I'ecca. I1o-
HSTHE SHTpONUU. BTOpO# U TpeTuii 3aK0H TEPMOIU-
HaMuku. CaMOTIIPOU30BOJILHBIE MPOIECCHI. DHTAIb-
MMUWHBINA ¥ YSHTPONUHHBIN (PaKTOPHl XUMUYECKHUX Pe-
akuuii. JHeprus I'uboca.

Htoro

3 XuMmnueckass KHUHETHKA.
XHUMHUUYECKOE PAaBHOBECHE.

XHUMHUYECKasi KHHETHKA. | OMOTe€HHBIE U TETEPOreHHBIE
peakunu. CKOpOCTb XUMUYECKON peakiuu. PakTopsl,
BIIMSIOIINE HA CKOPOCTh peaKkuu. BiausHue KoHIeH-
TpalMM Ha CKOPOCTh PEAKLMU. 3aKOH JEMCTBYIOIINX
Macc. KoncranTa ckopoctu peakunu. BiusHue tem-
nepaTypbl Ha CKOpocTh peakiuu. [Ipasuno Baunt-T'od-
(a. DHeprus aKTUBAIMK U ypaBHEHUE AppeHuyca.
3aBUCUMOCTb CKOPOCTH pEAKLUU OT KaTaJIn3aTopa.
Karanuz O6patrumMble 1 HeoOpaTUMble XUMUYECKUE
peakuuu. Xummuueckoe paBHoBecue. Koncranra pas-
HOBECHA. 3aKOH JEHUCTBYIOIIMX MAcCC ISl PABHOBECHS.
[Tpuauun Jle-Illarense. CiBUT XUMHUYECKOTO PaBHO-
BECHSL.

Hroro

OIIK-1

4 DIEeKTPOXUMUYECKUE
npoueccsl. Kopposus
METAaJIJIOB.

OKHCIIUTENBEHO-BOCCTAHOBUTENBbHBIE peakiuu. Cre-
MeHb OKHUCJICHUS, OKUCIIEHUE U BOCCTAHOBJICHUE.
DNEKTPOIHbIE MPOLECCHI. DNEKTPOIHBIE TOTEHIIMAT.
VYpaBHenue HepHcTa. ["aibBaHUYECKUM SJIEMEHT.
DIEKTPOXUMUYECKHUE POLECCHI. DIEKTPOABUKYILAS
CuJIa raJbBaHUYECKOro 3yieMeHTa. CTaHaapTHBIN BO-
JIOPOJHBIN AJIEKTPOI. DIECKTPOJIU3 B pacijiaBe. JJeK-
Tpoau3 B pacTBope. 3akoHbl Dapazes. Beixon 1o Toky.
Koppo3us MeTannoB: Xumudeckas, IeKTpOXUMHUYe-
CKasl. 3alIuTa METaIoB OT KOPPO3HH.

Htoro

OIIK-1

5 ®a30BbIE paBHOBECHS B
TeTePOreHHBIX CUCTEMAX.

®da3oBsie paBHOBecus. Paza, reTeporeHHas i roMo-
renHas cucrema. [Ipasuio ¢a3 ['n66ca. Crenens cBo-
001pI, KOMIOHEHT. OJJTHOKOMIIOHESHTHBIE CHCTEMBI.
JuarpamMma cocTOsiHUSI BOJIBI. J{luarpamMmsl M1aBKOCTH
JIBYXKOMIIOHEHTHBIX CUCTEM. DBTEKTHKA. [IpaBuio
poruara. TBepabie pacTBOpbl. TUITBI TBEPIBIX PACTBO-
POB: 3aMEIIeHMsI, BHEAPEHHUS, BHIYUTAHUSI.

Hroro

OIIK-1

6 PactBOpbI

PactBopsl, Tumel pactBopos. [Ipouecc pactBopenus.
CrniocoObl BeIpa)keHUs1 KOHLIEHTPALMHU PacCTBOPOB.
PactBopumMocTs. IlepenacsinieHHbIE pacTBOPBI. DHEP-
retuka pactBopenus. Kpucramnoruaparsl. CBoicTBa
pacTBOPOB HEAEKTPOJIUTOB. OcMmoc. 3akoH BaHT-

OIIK-1
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Tl'odda. 3akon Payns. Temneparypa KuneHus U 3amep-
3aHUS PacTBOPOB. Teopust SIEKTPOIUTUIECKOMN TUCCO-
nuanuu. CTeneHb TUCCOLUAlNY, KOHCTaHTa JUCCOLIH-
aruu. M3otonndeckuii kosdunment. CBolcTBa
pPacTBOPOB 3JIEKTPOIUTOB.

HUroro

Hroro 3a cemectp 14

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOC/IEAYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMU NIPe/ICTaBlIeHb! B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pazznennoB naHHON TUCHUIIIMHBI, 7151 KOTOPBIX HEOOXOIUMO
HayuMeHOBaHME TUCIUILIMH U3y4yeHne 00eCIIeUBAIONINX U 00ECIICUNBAEMBIX AUCIIUILINH

1 2 3 4 5 6

[IpenmecTByronme quCUUILIMHBI

1 Marematnka + + + + + +

[Tocnenyromuye TUCITUTITUHBI

1 Be3omacHOCTE KU3HENIEATEIHFHOCTH + +

2 Marepuansl 2JIEKTPOHHON TEXHUKHU + +

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IWUCIUIUIMHBI, W BHIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX NIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

THH
§ Bunwl 3ansatuit
= z -
S o
Q <
5 < o 8 g DopMbI KOHTPOJIS
= « .
= = < © C%
S = = O
bd =
OIIK-1 + + + + KonTponbhas pabota, OT-
YeT [0 UHIUBUYaTbHOMY
3aJJaHUI0, JK3aMCEH,
KoncnekT caMonoaroToBky,
Otuet o nmabopaTopHoOii pa-
6ote, Onpoc Ha 3aHATHUSX,
Tect
OIIK-2 + + + KonTposnbhas pabota, OT-
4eT 110 HHIUBUIYaTbHOMY
3ajanuio, Jk3ameH, OTyer
1o J1abopaTtopHoi padoTe,
Tect
OIIK-5 + + Otyet no nabopaTopHoii pa-
oote, Tect

6. UnTepakTUBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.
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7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHBIX padboT

o L=
= 2 =
3 s 5
2 > 5
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 7 &5
2 ¥
> gz
(a¥ Q <
= S}
1 cemecTp
2 DHepreTrka Omnpenenenue TermioBoro d3ddexra peakuu HEUTpa- 4 OIIK-1,
XUMHYECKHX IPOLECCOB. |JMU3aLUU OIIK-2,
Xumuueckas Hroro 4 OIIK-5
TEPMOJIUHAMUKA.
3 Xumunueckas KuHeTHKa. | CKOpOCTh XUMHUYECKUX peaKIil. XMMUYECKOE PaBHO- 4 OIIK-1,
XHUMHUUECKOE PAaBHOBECHE. | BECHE. OIIK-2,
[TK-
Hroro 0 >
4 Dnexrpoxumudeckue | Dnekrponus. Kopposus OIIK-1,
niporiecchl. Kopposus Hroro OIIK-2,
METaJIJIOB. OIIK-5
Hroro 3a cemectp 12
8. [IpakTHYecKkue 3aHATHSA (CEMHUHAPBHI)
HanMeHnoBan#e MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
A v =
= CIS
3 ==
g > 5
HasBanus paznenos HaumeHoBaHMe MPaKTHUECKUX 3aHATUH (CEMHHAPOB) zF &5
° 2 g
> o =
a e g
= S
1 cemectp
1 OcHOBHBIE OHATHS U | BXOOHON KOHTPOJIb (HallMCaHUE CUMBOJIOB XMMHYE- 2 OIIK-1,
3aKOHBI XUMUH. CKHMX 3JIEMEHTOB, pacueT MOJISIPHBIX Macc COEIUHE- OIIK-2
HUMH, paccTaHOBKA KO((UIIMEHTOB B ypaBHEHUSAX pe-
aknuii). Pemenue 3amaq: 1) HaxoxaeHnEe HYKBUBAJICHTA
IIPOCTBIX BEUIECTB; 2) pacyeT IKBUBAJIEHTHBIX MAcC
MPOCTBIX U CJIOKHBIX COCTMHEHHH; 3) pacueT oObema
ra3a npu HOPMAJIBHBIX YCIIOBUSAX U YCIOBUSX, OTIHY-
HBIX OT HOPMAJIbHBIX; 4) pacueT Yncia YacTHIl Belle-
CTBa B OIIPEICIIEHHOM Macce Wil o0beMe; 5) pelieHne
3a/1a4 ¢ XUMUYECKUMHU ypaBHEHUSAMU; 6) 3a1aun Ha
"U30BITOK-HETOCTATOK"
Hroro
2 DHepreTuka 1)pacuet TermioBoro 3dekra peakiyu 1Mo 3aKOHY OIIK-1,
XUMHUYECKHX TporieccoB. |lecca; 2) onpenenenue THa peakuuu (9K30-, SHI0- OIIK-2
Xumuueckas TEPMHUUECKHIT); 3) pacueTsl IO TEPMOXUMUYECKUM
TEPMOJANHAMUKA. ypaBHEHUAM; 4)ompeieieHre CaMOTPOU3BOILHOTO
HapaBJIeHUs POTEKAHUS PEaKLuu; 5S)pacyeT TepMO-
JMHAMHYECKHX MapaMeTpPOB MPOTEKAHUS PEAKIIUU
Hroro 2
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3 Xumudeckas KHHETHKA. | |)3amuch 3aKOHA JICUCTBYIOMIUX MacCC I XUMUYe- 2 OIIK-1,
XVMHYECKOE PAaBHOBECHE. | CKUX peaKLnii;2)pacueT U3MEHEHHSI CKOPOCTH peak- OIIK-2
MU TIPYU U3MEHEHUU JIaBlIeHUs, KOHIICHTPAIUU pea-
TEHTOB; 3) pacueT U3MEHEHUsI CKOPOCTH PEAKIUU TIPU
MOBBIIIEHUH TeMIlepatypsl 1o npasuiy Bant-TI'obda
Y ypaBHEHUIO AppeHunyca; 4)pacuer TeMnepaTypHOro
K03 (HUIIMEHTA CKOPOCTH PEAKIUH; 5)oTpeaesieHue
SHEPTUM aKTUBAIMU peaklnu; 6) ONpeeIeHHs CMe-
IICHHs] PABHOBECHS TPU U3MEHEHUH TeMIIepaTyphl,
JABJICHUS, KOHIICHTPAIIMH; 7)pacueT KOHCTaHT paBHO-
BeCHsI XUMHUECKHUX peakiuii; 8) pacyeT n3MeHeHus
KOHIIEHTpAIUI peareHTOB Yepe3 KOHCTAHTY paBHOBE-

cust
Hroro 2
4 DNeKTpOXUMHUYECKHE l)HanKcaHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pe- 2 OIIK-1,
npoueccsl. Koppo3ns aKuuii; 2) onyvcaHyue NpUHLIKIA PaOOThI rajdbBaHHue- OIIK-2
METaJJIOB. CKOT'O 2JIEMEHTAa; 3) 3aIich YpaBHEHUI peakiuid, mpo-

TEKaIOIUX B raJIbBAHUYECKOM dJIEMEHTE; 4) pacyer
3JIEKTPOAHOIO MOTEHIMaNA IIPYA CTAHJAPTHBIX U HE-
CTaHJAPTHBIX YCIIOBUSAX; 5) pacyeT JIeKTPOIBUKY-
el CHJIBI TaJIbBAHMYECKOT'0 JIEMEHTa; 6) cocTaBIe-
HUE€ YPAaBHEHUH AIIEKTPOAHBIX MPOLECCOB MPH JIEK-
TPOJIM3€E PaCIUIaBOB U PACTBOPOB; 7) BEIYUCIIEHUE
Macchl 1 00bEMOB 00pa30BaBIINUXCS MPOTYKTOB B IPO-
1ecce aJ1eKTpoin3a o 3akonam dapanes; 8) onpene-
JIEeHUE BBIXO/Ia IO TOKY; 9)cocTaBiieHne ypaBHEHUI
peaKkui IpU XUMAYECKON U DIIEKTPOXUMUYECKON
Koppo3uu MeTaiiioB; 10) BEIOOD 3aIIUTHOTO MOKPHI-
TUS OT KOPPO3UU

Htoro 2
5 ®a3oBwie paBHOBecHs B | Permenue 3amad: 1) onpeaenenue konuyecTa a3 cu- 1 OIIK-1,
TETEPOTCHHBIX CUCTEMaX. |CTEMBbI M CTETICHEH CBOOOIBI TIPH OMPEIeTIEHHBIX OIIK-2

YCIIOBHSIX; 2) ONpeeIICHHE MacChl U COCTaBa TBEPAOH
W JKUIKOH (pa3 1mo mpaBuiTy phryara.

Hroro 1
6 PactBopbl 1)pacueT HaBeCKHU AJI IPUTOTOBIIEHUS PaCTBOPOB 1 OIIK-1,
Pa3HBIX KOHIICHTPAIINA; 2) ONpPEeIeICHHEe OCMOTHYE- OIIK-2

CKOT'O JIaBJIEHUS pacTBOPa; 4) ONpeAeIeHUE TEMIOTHI
pacTBOpEHHUS; S)pacyeT TeMIepaTypbl 3aMep3aHus U
KHUIIEHHS PaCTBOPOB.

Hroro 1

Hroro 3a cemectp 10

9. CamocrosiTesibHasi padora
Buasl camocTosTensHOM paboThl, TPYIOEMKOCTh U (hOPMHUPYEMbIe KOMIIETEHIIMH TIPE/ICTABIICHbI B
Tabimiie 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

O (&)
= =
g 5 2
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos 2 &5 @OpMBI KOHTPOJIA
paboThI B s 2
53 8z
(Y Qo 2
= S
1 cemecTp
1 OcHOBHBIEC NOHATHUSA U [ToaroroBka k mpakTuue- 3 OIIK-1, OTyer 1o MHAUBUAYATb-
3aKOHBI XUMUH. CKHUM 3aHATHSIM, CEMHHA- OIIK-2 HOMY 33J1aHuto, Tect
pam
Uroro 3
2 DHepreTuka [ToaroroBka Kk mpakTuue- 2 OIIK-1, Koncmext camoroaroros-
XMMHYECKHUX MPOLECCOB. | CKUM 3aHSITUSAM, CEMUHA- OIIK-2, |ku, Onpoc Ha 3aHATHUSX,
XuMudeckas pam OIIK-5 OT4er no MHANBUYAIIb-
TEPMOJUHAMUKA. HOM HU TYET II
CPMOZMHAMUKA [TpopaboTka JIEKIIMOHHOTO 3 0 5 ¥ 3allaHuIo, 0 5 T 1o
MaTepuaa naboparopHoii paboTe,
Tect
OdopmiieHre 0TIETOB TIO 1
naboparopHbeIM paboTam
Uroro 6
3 Xumunueckast kuaetuka. |IlogroroBka k mpaxkTuye- 2 |OIIK-1, |KoHcnekT camonoaroToB-
XUMHYEeCKoe paBHOBECHE. |CKUM 3aHSATHUSIM, CEMHHA- OIIK-2, |ku, Onpoc Ha 3aHATUSX,
pam OIIK-5 OT4eT Mo UHANBUTYAITb-
[TpopaboTka JIEKITMOHHOTO 3 HO(I;/[y 3az[aHmuo, O6quT 1o
MaTepuana nmabopaTopHoi padore,
Tect
OdopmieHre 0TYETOB 10 2
JabopaToOpHBIM paboTam
Hroro
4 DNEeKTPOXUMHUYECKHE [ToaroroBka Kk mpakTuue- 4 OIIK-1, Koncmext camoroaroros-
npoueccol. Kopposus CKHUM 3aHSATHSIM, CEMHHA- OIIK-2, |ku, Onpoc Ha 3aHATHUSX,
METaJIOB. pam OIIK-5 OT4er Mo MHANBUYAIIb-
[TpopaboTka JIEKIIMOHHOTO 4 Hog/Iy 3aﬂaHva’ queT 1o
MaTepuaa naboparopHoii paboTe,
Tect
OdopmiieHre 0TIETOB TIO 1
naboparopHbeIM paboTam
Uroro 9
5 ®a3zoBbie paBHOBecHs B | [loaroroBka k mpakTuue- OIIK-1, KoHcnexT camMmononroros-
TeTePOTeHHBIX CUCTEMaX. |CKUM 3aHSATHUSM, CEMHHA- OIIK-2 ku, Onpoc Ha 3aHATHUIX,
pam OT4eT Mo UHANBUTYAITb-
[TpopaboTka JIEKITMOHHOTO 3 HOMY 3a7annio, Tect
Marepuaia
Htoro
6 PactBOpHbI [ToaroroBka k mpakThye- OIIK-1, KoHcnexT caMonoaroros-
CKHUM 3aHSATHSAM, CEMHUHA- OIIK-2 ku, Onpoc Ha 3aHATHUX,
pam OT4eT Mo UHANBUTYaITb-
[TpopaboTka JIEKITMOHHOTO 3 HOMY 3afanmio, Tect
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MaTepuana
Hroro 5
Hroro 3a cemectp 36
IloaroroBka u caaya sK3a- 36 Ok3ameH
MeHa
Hroro 72
10. KypcoBas padora (IpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bajutbHBIC OIICHKH JUIS JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
JeSITeIbHOCTH mexay 2KT u Ha CEMECTP
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
KoncnexT camomoaroros- 2 2 2 6
KU
KonTponbhas pabota 15 15
Onpoc Ha 3aHATHSAX 5 5 5 15
OT4eT Mo MHAUBUTYAITb- 5 5 5 15
HOMY 33/IaHUIO
Otuer o maboparopHoii 3 3 3 9
pabore
Tect 3 3 4 10
Hroro makcumyM 3a nepu- 18 18 34 70
on
DK3aMeH 30
Hapacraromum utorom 18 36 70 100
11.2. IlepecyeT 62J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEJICTaBICH B Tadmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH
bannbl Ha 1aTy KOHTPOIBHON TOUKHU Ornenka
> 90% oT MakcuMabHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHOM cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. [lepecyeTr cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl 0aJlJIOB B TPAAMLIMOHHYIO M MEXIYHApOAHYIO OLICHKY IPEJICTABICH B TaOIMLEe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJIOB B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY
Onenka (I'OC) Onenka (ECTS)

Urorosas cymma 6amios,
YUUTHIBAET YCTEIIHO CAaHHBIN
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O9K3aMCH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)
4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeIbHO)
65 - 69
3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HoCpeAcTBeHHO)
2 (HCYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHPOPMALMOHHOE o0ecreYeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. Koposun H.B. O0mas xumus : yue6Huk ais BTy308 / H. B. KopoBun. - 7-e u3n., 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. OcHoBbI 00mmIeH u puznveckoi xumun: Ydebnoe nocodbue / Tuxonosa M. B., Exumona U. A.
- 2015. 200 c. [OnekrponHblii pecypc] - Pexxum nocryna: http://edu.tusur.ru/publications/5136, nata 06-
pamenus: 11.06.2018.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. T'muaka H.JI. O6mas xumus : yaebHoe nocobue st By3os / H. JI. I'munka. - 11-e uzg. - M.-JL.
: Xumust, 1964. - 688 c. : wi., Tabn. - UMeH. ykas.: ¢. 669-670. - [Ipeam. yka3z.: ¢. 671-688. (Hanuuue B
oubmoteke TYCYP - 37 7k3.)

2. AxwmeroB H.C. Heoprannueckas xumus : yaeOHoe nmocodue a1 By3oB / H. C. AxmeToB. - M. :
Bricmrast mikona, 1969. - 638[2] c. : wi. - [Ipeam. ykas.: ¢. 629-639. - b. u. (Hanuuue B oubmuorexe TY -
CVYP - 153K3.)

3. Xumwus: Yuebnoe nocobue / I. B. Cmupnos, I'. M. fIkynnna; MuHuCTEpCTBO 00pa3oBaHus
Poccuiickoit @enepanun, TOMCKHII TOCYIapCTBEHHBIN YHUBEPCUTET CHUCTEM YMNPABJICHUS U PAIUOIJIICK-
TpoHuky, Kadenpa Texnonoruu pagrosnekTpoHHoit anmapatypsl. - Tomck : TMIZLO, 2000. - 157 c. : nn.
(raymune B 6ubimotexke TYCYP - 31 a3k3.)

4. T'nunka H.JL 3agaun u ynpaxxHeHus 1o odmei xumuu : Ydye6Hoe nocodue st Byzos / H. JIL.
I'muuka. - 20-e u3a., crepeorur. - M. : Xumust, 1973. - 263[1] c. : un. - b. u. (Hanuuue B 6udauorexe TV -
CVYP - 38 3k3.)

5. Yukun E.B. Xumus [Tekcrt]: yueoHoe mocooue / E. B. Uukun; MunuctepcTBO 00pa3oBaHus 1
Hayku Poccuiickon denepanuu, TOMCKUN TOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PAIHO-
anekTpoHukH (Tomck), DakynbTeT TMCTaHIIMOHHOTO 00y4deHusl. - 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. [DnexrpoHHbIHA pecypc] - Pexxum no-
ctyna: http://edu.tusur.ru/publications/1138, nara obpamenus: 11.06.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. Yuxun E.B. Coopnuk 3a1au nmo obmeit xumuu [Teker] : yueOHO-MeToanueckoe nocodue / E.
B. Yukun; peu. kana. xuM. Hayk A. W. 'ananos; 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-
T03JIeKTpoHUKH, 2015. - 296 c. (Hanmuuue B 6udmoteke TYCYP - 100 3k3.)

2. Xwumus: Meronuueckue yKazaHUs Ui TPOBEICHUS MPAKTHUECKUX 3aHATHH, JTaOOPaTOPHBIX
paboT M OpraHu3alyi CaMOCTOSTEIHLHONU paboThl CTYAEHTOB MO auciuIuinae «Xumus» / Tuxonosa M. B.
- 2015. 26 c. [DOnekrponnbiit pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/5137, mata 06-
pamenusi: 11.06.2018.

3. COopHuK 3a7a4 ¥ yrnpakHeHHH 1o oOmiel xumun: COOpHUK 3a/1a4 U yIpaXHEHUH 1o 00mIeit
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xumun  / Yuxkun E. B. - 2012. 220 c. [DOnekrponneii pecypc] - Pexum mgoctyna:
http://edu.tusur.ru/publications/642, nara o6pamenus: 11.06.2018.

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

[OnexTpoHHBIl pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7169, nara oOpamienus:
11.06.2018.

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 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSl U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccnonabHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI

1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIHHBIN MTOPTAI

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

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

4. http://www.twirpx.com — 3JIEKTPOHHbIE KHUTH [0 XUMUHU

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

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eCeYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 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-
JIOCTPALMHU IO JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

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 IPOBeIe-
HUSI TPYIIIOBBIX U MHIMBUYAJIbHBIX KOHCYJbTALM, IOMELIECHHUE JUIsl IPOBEJCHUS TEKYILEro KOHTPOJIS U
POMEXYTOYHOH aTTecTalluy, MOMEIICHUE ISl CAMOCTOATEIBHON paboThI

634050, Tomckast o6mactb, . Tomck, JleanHa npocrekT, a. 40, 423 ay.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- Kommetotep Pentium Dual Core G850;

- Tenesuzop LED 47;

- [lIxad maGopaTopHBIi (BBITSKKA);

- Kommuiekt cienmanusupoBanHoi yueOHoOW MebOenu;

- PaGouee mecTo mpemnoaBares.
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[TporpamMHOe obecrieueHue:
— Google Chrome
— Windows XP

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT
JlaGoparopust XuMuu
yueOHasi ayJuTOpHs I IPOBEIEHUS 3aHATUH TaOOPaTOPHOTO THIA
634050, Tomckast o6mactsb, T. Tomck, Jleanna npocrexT, 1. 40, 424 ayn.
Onwucanue uMeromierocs 000pyI0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- Cron nabopaTopHslii (6 1mIT.);
- Cron nabopaTopHbIi BBICOKUH - 3 (6 mIT.);
- ®oroanexrpoknopumerp KOK-3-01;
- [lIxad BBITSKHOM;
- Kommutekt cnienmanuzupoBanHoi yueOHoON Mebenu;
- Pabouee mecTo mpemnoaBares.
[TporpamMHoOe obecrieueHue He TpeOyeTcsl.

13.1.4. MarepuajbHO-TEXHUYECKOE U MPOrPaMMHOe o0ecrneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast obnacTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast Mme0erb;

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

- KOMIBIOTEPHI MOJIKIIOUYEeHBI K ceTh «/HTepHeT» U 00eCreYnBarOT JOCTYI B DJIEKTPOHHYIO WH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYeCKOe o0ecnedeHre JUCHUIITHHBI VIS JIHI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMHU 310POBbSI U HHBAJIMI0B

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

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMHUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U APYTUX TEXHUYCCKUX CPEJICTB MpUeMa/mepea-
i yaeOHOM nH(OpMaIIUU B JOCTYMHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPETOIaBaHus A1 00yJaroIXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasl ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapyIlIeHHEeM cliyxa, 000pyl0oBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO UCIIOIb30BaHUE B
JICKITMOHHBIX U YUCOHBIX ayJJUTOPHUIX BO3MOXKXHOCTH MTPOCMOTPA yIAJICHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WM Claii/la Ha 9KpaHe) MPU MOMOIIY BUACOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTPA.

[Ipu 3aHATHSIX ¢ OOYYAIOMIUMHKCS ¢ HAPYIIEHUSIMUA ONMOPHO-ABUIaTeJIbLHOI0 anmnapara McCIoib-
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3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaund yaeOHON MHGOpMaIUK B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

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

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

14.1.1. TecToBble 3aganus
1. OTkpsbITas cucrema. ..
a) 0OMEHHBAETCS C OKPYKaIOIIEH cpefoil FJHEPTHeid, HO HE MOXKET O0OMEHHBATHCS BEIIECTBOM
0) oOMEHUBaeTCs ¢ OKPYXKAIOIIEH CPeol BEIIECTBOM U YHEPTUEH
B) HE OOMEHHBAETCS C OKPYKAIOIIEH cpefoil HU BEIeCTBOM, HU YHEPTHEH
T') 9TO CUCTEMa, TJIe MPOTEKAIOT TOJIHKO TOMOTCHHBIC peaKIIny

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

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

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

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

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

3. B u301upoBaHHOM cUCTEME CaMOIIPOU3BOJIBHO UAYT TOJIBKO TE MPOLECCH, KOTOPHIE COMPOBO-
KITAFOTCHL....

a) yBEJIMUEHUEM SHEPIHU B CHCTEME

0) yMEHBIIIEHUEM YHTPOITUH

I') yBEJTMUEHHEM SHTAJIBITNU

1) YBEJIMYEHUEM SHTPOINU

4. Ecnu A XMMHYECKOM peaKIiy MpHu JaHHBIX YCIOBUAX M3MeHeHue sHepruu ['ndoca <0, To pe-
aKIusl....

a) He MOXKET MPOTEKaTh HU B NMPSMOM, HU B 0OpaTHOM HampaBiIeHUH

0) ueT caMONpPOU3BOIBHO B 0OpaTHOM HarpaBlIeHUH

B)UJIET CAMOIIPOU3BOJILHO B NMPSMOM HaIPaBICHUU

I') UJET B IPSIMOM, U B OOpPaTHOM HalpaBJICHUU

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

a) NP YBEJIMYEHNUN KOHIEHTPALIUU CKOPOCTh YBEIMYUBACTCS

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

B) NIPH YMEHBIIEHUU KOHIIEHTPALIUU CKOPOCTh YBEITUYHUBACTCS

') CKOPOCTb HE 3aBUCHUT OT KOHIIEHTpaLU1

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

a) yMeHbllaercs B 2-4 pasza

0) yBennuuBaercs B 2-4 pasza

B) yMeHb11aercs B 10 pa3

I') yBEeJIMUUBaeTcs B 5 pa3

7. YTo Takoe SHEprusl akTUBALIMK peakuuu’?

a) SHepreTUYeckuil 0apbep peakun
0) moJTHast PHEPTUs YACTHIL B CHCTEME
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B) JIOTIOJIHUTEIbHAS SHEPI U, KOTOpas HeoOxonuma Juist 3pPEeKTUBHOTO COyAAPEHUS YaCTHII
I') CcyMMa MOTCHIIMAIbHOW U KHHETHYECKOW YHEPTUN

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

0) Temrieparypa, JaBJICHHE, KOHIIEHTpAIUs

B) JaBJICHUE, KOHIIEHTpAIUs, KaTaJIu3aTop

') CTENEHb U3MENIbYEHHOCTH, AaBlIEHUE, TEMIIepaTypa

9. B y31ax KpUCTAUIMYECKON PEIIETKHA MeTalla HaXOASITCA. ..

a) MOJIOXKUTCIIbHO 3apAKCHHBIC HOHBI MCTAJlJId, CBA3aHHBIC C 3JICKTPOHAMU
0) oTpUIIATENHHO 3apsKEHHbIE HOHBI METaJUIa, CBA3aHHBIE C AJIEKTPOHAMHU
B) 9JIEKTPOHBI, ABHXKYIIHECS CBOOOTHO

T') MOJOXKUTEIBHO 3apsyKEHHbIE HOHBI METala, MEX/1y KOTOPBIMU JIBUXKYTCS CBOOOTHBIE JIEKTPO-

HBI

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

a) MoJ AeMCTBUEM AJEKTPUUECKOr0 TOKA MPOTEKAeT XUMHUUECKasi peakius

0) o1 IeHCTBUEM DIIEKTPUYECKOTO TOKA BRIPAOATHIBACTCS ANEKTPUIECCKAS DHEPTHS

B) BO3MOXHO IIPOTEKaHHE XUMHUUECKON peakiuu 6e3 y4acTHsl JIEeKTPUYECKOro ToKa

T') B pe3yJbTaTe MPOTEKAHUS XUMHUUECKOW PeaKLMU BhIpaOaThIBACTCS SJCKTPUUECKHUNA TOK

11. Kakue 31eKTpo/ibl IPH IEKTPOIIN3E ABISIOTCS HHEPTHBIMU?
a) Me/THbIe

0) LIMHKOBBIC

B) rpapuTOBBIC

T') AJIIOMUHUEBbIE

12. Kakoii u3 ciiyyaeB He OTHOCHUTCS K AJIEKTPOXUMHUYECKOU KOppo3uu?

a) U3JIeHe U3 CTaJH 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, OKPHITOE CIOEM HUKENS, B PACTBOPE KUCIOTHI

13. OTHOWIeHHE YKcTia MOJIEH PaCTBOPEHHOTO BEIIECTBA K 00bEMY pacTBoOpa - 3TO...
a) HopMasnpHast KOHIICHTpAIHs

0) MaccoBas 1o

B) MonsipHast KOHIICHTpAITHs

r) MomnbsHas 107s

14. Ecou pH = 2, To peakuus cpesl B pacTBODPE...
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

0) Bcerna HIDKE, YeM HaJl YUCTHIM PaCTBOPUTEIIEM

B) paBHO JIaBJICHUIO Mapa HaJl YUCTHIM PacTBOPUTEIIEM

T') MOCTOSIHHO TIPH JIFOOBIX YCIOBHSIX

16. Ecu B uucTyto Boxy 100aBUTH HEOOJBIIOE KOMTUYECTBO COJIM, TO TeMIIepaTypa 3amMep3aHus

OyIeT...
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a)0
B) =0

') HE U3MEHUTCSA

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

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

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

0) 3aMep3aHusl, BEIUUTAHUS, BBIIIEIIAYMBAHUS.

B) BBIUYUTAHUS, BHEJIPEHUSI, PACTBOPEHHSI.

') BBIYMTAHUS, BHEIPEHUS, 3aMEILICHHUS.

19. Ilo npaBuiy pplyara MO>KHO OIIPEIEINUTD:
a) COCTaB KHUAKOU (ha3sl,

0) Maccy KUIKou (assl;

B) Maccy TBepoi ¢asbl;

') BCE OTBETHI BEPHBI.

20. CruiaBbl OTHOCSTCS K BEILIECTBaM, KOTOPBIE MOXHO Ha3BaTh...
a) 9BTEKTUYECKUMHU CMECSIMU

0) TBepABIMH PacTBOPaAMHU

B) T€TEPOr€HHBIMH CHUCTEMaMU

') HEOTHOPOJIHBIMH CUCTEMAMHU

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

1. OcHOBHBIC TIOHSTHS XUMHUHU: aTOM, MoJieKkyna, noH. KonmruectBo BemecTBa. MomnsipHas mMacca.
Xumnueckue ¢popmyisl. [IpaBuiia 3an1cu XMUMUYECKUX YpaBHEHUI.

2. OCHOBHbIE 3aKOHbI XMMMH: 3aKOH COXPAHEHHs] MacChl BELECTBA, 3aKOH IOCTOSIHCTBA COCTaBa
BEIIIECTBA, 3aKOH 00BEMHBIX OTHOIICHUI.

3. 3akoH ABoraapo. HopmanbeHbie ycioBusi. MonspHblii 00beM ra3a. YpaBHeHue MeHjeneeBa-
Knaneiipona.

4. DKBUBAJICHT. DKBUBAJICHTHAsI Macca MPOCTHIX U CJIOXKHBIX BEIIECTB. 3aKOH YKBHUBAJICHTOB. JK-
BUBAJICHTHBIN 00BEM rasa.

5. Xumuyeckasi TepMOAMHAMUKa. XUMHAYECKHE CUCTEMBI U UX TUIbL. TepMOJUHAMUYECKUE Tapa-
MeTpbl. CTaHzapTHBIE YCIOBHA. TepMOAMHAMUUYECKOE paBHOBECUE. TUIBI TEPMOJAMHAMUYECKUX MIPOLIEC-
COB.

6. 1 3akoH TepMoanHaMHKH. PaboTa B XMMHUYECKUX cucTeMax. DHTaabnus. Mi3MeHeHne 3HTanbnuu
B IIPOIIECCE XMMUIECKOU peakiuu. TermnoBoi 3hdexT. IK30 — U IHAOTEPMHUIECCKUEC PEAKITHH.

7. Tepmoxumus. Tepmoxumuyeckue ypaBHEeHHs U UX ocobeHHocTu. CTaHaapTHas SHTAIbIUS 00-
pa30BaHMUs BEIIECTBA.

8. 3akoH ['ecca. CnenctBue u3 3akoHa I'ecca. Pacder TernnoBoro s dexra peakiuu.

9. OuTponus. M3mMeHeHHe PHTPONMH B IpoLecce XMMUYECKOW peakuuu. M3MeHeHue 3HTponuu
IIPY U3MEHEHUHU TEMIIEPATYpPbl, arpEraTHOIO COCTOSIHUS.

10. Camomnpoun3BOIBHBIC POIIECCHI. 2 U 3 3aKOH TepMOAMHAMUKU. DHeprust [ mo6ca. Hanpasnenue
IIPOTEKAHUS XUMUYECKON PEAKLUH.

11. Xumnueckast kuHeTuka. CKOpOCTh XUMUYECKON peakUuu. DJIeMEHTapHbIM akT peakuuu. Pax-
TOPBI, BIUSAIOLINE HA CKOPOCTh PEAKLIUU.

12. T'omoreHHble u rereporeHHble peakuu. OOpatumelie U HeoOpaTuMble peakuuu. BiausHue arpe-
TaTHOT'O COCTOSIHUSA U CTEIICHU QUCIIEPCHOCTU HA CKOPOCTb PEAKLIMH.

13. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT KOHIICHTPAIMI peareHTOB. 3aKOH JEHCTBYIOIIMX MAacc.
KoHcTaHTa CKOPOCTH pEeaKku.
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14. Dneprus aktuBanuu peakuuu. Karanuzarop. MexanusMm neiicTBUsI KaTaau3aTopa.

15. 3aBUCHUMOCTh CKOpOCTH peakiuu oT Temmeparypsl. [IpaBuno Bant-I'odpda. Temneparypubiii
k03¢ duIMeHT. YpaBHeHHE AppeHunyca.

16. Xumuyeckoe paBHOBecue. PaBHOBecHasl KOHIIEHTpalus BemiecTB. KoHcTaHTa paBHOBECHS.
Cwmemenne xumuueckoro pasHoBecus. [lpunnun Jle-Ilatense.

17. DnekTpoxuMuueckue npouecchl. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU. DJIEKTPOIBI.
DNEeKTPOAHbIE TpoLecchl. JIBOMHON AIEKTPUUECKUH CIIOH.

18. Dnexrpoanslii moTeHMan. PaBHOBECHBIN 31EKTpOAHBIN noTeHIHal. CTaHIapTHBIA BOJIOPO/I-
HBIN 21ekTpoa. CTaHIApTHBIN AIEKTPOIHBIN NoTeHIMan. YpaBHeHue HepHera. Pan anekTpoxuMuueckux
HaNpsKeHU METaIIIOB.

19. T'aibBaHUYECKUIA AIEMEHT. YCTPOMCTBO T'aTbBAaHUYECKOTO DJIEMEHTA W MPHUHIIMIT €r0 PabOoTHI.
Cxema rajibBaHU4€CKOro 3JIeMeHTa. JJIEKTpoABMKYyIIas cuia ['D.

20. DnexTponu3. YCTpOUCTBO AJIs 3IEKTPOIH3a. TUIIBI AJIEKTPOJOB. DIEKTPOJIN3 B pACIUIaBaX.

21. Dnexrponu3 B pactBopax. 3akoHbsl dDapanes. Boixoq mo Toky.

22. Koppo3us MeTaiioB. XUMHU4ecKas Koppo3us. PakTopsl, BIUAIOIINAE HA KOPPO3UIO.

23. DNeKTpoXUMHUYECKasi KOPPO3HS U €€ MEXAHU3M.

24. MeTo/pl 3allIUTHI OT KOPPO3HUHU.

25. PactBOp. PacTBOpeHHOE BEHIECTBO, pacTBOpUTENb. [Ipolecc pacTBOpeHHs] TBEpAOro Teia B
XKuaKoM pactBopurene. Kpuctamnuzanusa. CXoICTBO M pa3iuuus pacTBOPOB ¢ MEXaHUUYECKHUMH CMECSIMU
Y XUMUYECKUMH COCTUHEHUSAMM.

26. Konuentpanus. Paz6aBneHHbIN, KOHIEHTPUPOBAHHBIH, HACHIIIEHHBIH pacTBOp. CrocoObI BbI-
Pa)KE€HUSI KOHIIEHTPALUH PACTBOPOB. DKBUBAJICHT KUCIIOT, OCHOBAHMH, COJICH.

27. PactBopuMocTh. BinsiHue temneparypsl U Apyrux (paKTOpOB Ha pacTBOPUMOCTH BEIIECTB.
IlepenachpilieHHbIE PACTBOPHI.

28. DHepreTuka npouecca pactBopenus. ConpBaranus, ruaparanus. Kpuctamioruaparsl.

29. KomnuraTuBHbI€ CBOWCTBA PACTBOPOB AJIEKTPOJUTOB M HEANEKTPOJUTOB. OcMmoc. OcMmoTHue-
CKoe JaBiieHue. J[aBieHre HaCBILIEHHOIO Napa Haj pacTBOpoM. M3MeHeHne TemnepaTypbl KUIIEHHUS U 3a-
MEp3aHMs pacTBOpa.

30. DAEKTPOIUTHI, HEANEKTPOIUTHL. DIEKTPOIUTUUECKAS TUCCOIMAIUS KUCIOT, OCHOBAaHUMU, CO-
neit. U3otonnueckuit kodpduiment. CuibHbIE U clladblie 37eKTPOanThI. CTETICHb JUCCOIUAIINH.

31. Koncranra auccornmanuu. 3akoH pasbamienus OctBanbna. Kaxyimascs cTeneHb TUcCCOLUA-
117078

32. DnexTpoauTHdeckas auccoruaius Boabl. MonHoe npousBeaeHue Bojbl. Peakius cpensl. Bo-
JIOPOJTHBIN TTOKA3aTENb.

33. dazoBbie paBHOBecus. Pa3za, rereporeHHas U roMoreHHas cucrema. IIpaBuio ¢a3 I'ndoea.
Crenenb cB00OIbI, KOMITOHEHT. OJTHOKOMIIOHEHTHBIE CUCTEMBI. /lnarpaMmma cOCTOSIHUS BOJIBL.

34. JIlnarpamMmbl IJ1aBKOCTH ABYXKOMIIOHEHTHBIX CHUCTEM. DBTeKTUKA. [IpaBuiio peiyara.

35. Teepabie pacTBOphI. THUIIBI TBEPABIX PACTBOPOB: 3aMEILECHHS, BHEIPEHUS, BRBIUUTAHUS.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
PA3JIEJI 2. DHEPTETUKA XUMUWYECKUX ITPOLECCOB. XUMHUYECKAS TEPMOINHA -
MUKA.

1. Yro n3ydaer XuMHUYECKas TEpMOAUHAMUKA?

2. JlaiiTe onpeAeeHUE MOHATUIO «KXUMUYECKasi CHCTEMAY.

3. Ilepeuncnure TUIIBI XUMHYECKUX CUCTEM, JAUTE UX XapakTepuCTUKY. [IpuBenuTe npumepsl.

4. Kakue napaMeTpsl BIUSAIOT HA TEPMOJANHAMUYECKOE COCTOSHUE CUCTEMbI? UTO Takoe cTaHxapT-
HBIE yCIIOBUSA?

5. UeM xapakTepusyeTcsi TEpMOAMHAMUYECKOE PABHOBECUE CUCTEMBI?

6. Kakue Tumbel TepMOAMHAMUYECKUX IMPOLECCOB MOIYT MPOTEKATh B XUMHYECKUX CUCTEMaX?
JlaiiTe X XapakTepUCTHUKY.

7. ChopmynupyiiTe 1 3aKkOH TEPMOJUHAMMKH, 3aIIUIINTE €r0 MaTeMaTH4ecKoe BblpaxeHue. [aiite
OIpeieNIeHUE MOHATUAM «TEIUIOTa», «padoTay, «BHYTPEHH:S 3Heprus». Kak MOXKHO MHTEpIpEeTHPOBATH
3TOT 3aKOH IPUMEHUTENBHO K XUMHUUECKOMY Iporieccy?

8. Kakas pabora yarie BCero coBepIaroTcsi B XuMHueckux cucremax? Kak ee MokHO paccunTarsh?
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9. laiite onpeneneHue sHTambIuu. Kak ee MoxkHO paccuntath?. Kak oHa 0603Ha4aeTcs, B 4eM U3 -
MepseTcs?

10. Yro Takoe TemoBoii 3¢ dekt peakuuu? Kak on 0603HavaeTcs, B 4eM U3MEPSETCS, YeMY OH pa-
BEH MU MOCTOSIHHOM JaBjieHuu? JlaiiTe ompenesieHne HK30- U YHAOTEPMHYECKON peakiuu. UTo MOKHO
CKa3aTh O TEIUI0BOM 3(dekTe 00paTUMOro XMMHUIECKOro nporecca’?

11. YUto uzyuaer trepmoxumusa? Uto Takoe TepmMoxumMuueckoe ypaBHeHue? [lepeuncnure ocobeH-
HOCTH 3alMCH TEPMOXUMUYECKUX YPABHEHUH.

12. Yro Takoe cTaHmapTHas SHTaNbIUs 0O0pazoBanus BemiecTBa? Kak oHa 0003HavaeTcs, B 4eM 13-
MepsIeTCs U KaKue 3HAYCHUS] MOXKET IPUHUMATh?

13. Chopmymupyiite 3akoH ['ecca. [losicHIUTE CMBICT ATOTO 3aKOHA HA IPUMEPE XUMHUUECKON peak-
1007078

14. Chopmynupyiite crnenacTBue u3 3akoHa ['ecca. [IpuBenuTe MaTeMaTHUeCKOE BRIpAXKEHUE, TIOSIC-
HUTE, JJI pacyeTa Kakol BeIMYUHBI OHO IPUMEHSIETCSI.

15. Yro Takoe ’HTponusA? B yem oHa maMepsiercs, kak o0o3HadaeTcsa? Kak ee MOKHO paccuuTaTh?
Ot Kakux (aKTOpOB OHA 3aBHCUT?

16. [losicuute Ha mpUMepe, KaKk U3MEHSIETCS] SHTPOIUS BELIECTBA NP MOBBILICHUH TEMIIEPaTypBhI.
C ueM cBsI3aHbI 3T U3MEHEHUs? B KakoM arperaTHOM COCTOSIHUM SHTPOIUS caMasi BbICOKasl U oueMy?

17. Yto Takoe cTaHIapTHAS YPHTPOIHS BEIIECTBA, KAK OHA 0003HAYACTCS, B UeM U3MEPSETCS?

18. Kak MO>XKHO paccuMTaTh U3MEHEHUE SHTPOIMH B IIpoLiecce XUMUUECKUX peakuuii? ITpusenure
MaTeMaTH4eCKOe BhIpaKEHHUE.

19. Chopmynupyiite 2 3aK0H TepMOAMHAMUKH. J[J1s1 Kakux cUCTeM OH nmpuMeHHM? Moer Ju pe-
aKIMs MPOTEeKaTh ¢ YMEHbIeHueM »HTporuu? Kakue nBa dakropa sBISIOTCS IBIDKYIICH CHUIION caMo-
MIPOU3BOJIBHOTO MPOTEKAHUS peakuuu?

20. Kak paccunrtats sHepruto ['m66ca? Kak ona o6o3Havaercs, B yem usmepsiercs? [l yero mc-
noJib3yeTcs 3Ta BenuunHa? KakoBbl KpUTEpHHM CaMOIPOU3BOJIBHOTO MPOTEKAHUS PEAKIUU B MPSIMOM M
00paTHOM HarpaBiIeHUN?

PA3JIEJI 3. XUMHWYECKAS KNHETHUKA. XUMWYECKOE PABHOBECHE.

1. Uto u3ydaeT Xxumuyeckass KHHETUKa?

2. Yto Takoe koHIeHTparusa? Kak ona o6o3nagaercsa? Kak n3MeHSETCS KOHIICHTPAIUS UCXOIHBIX
peareHToB U MPOAYKTOB MpH NpoTekanuu peakuuu? [Ipusenure npumep.

3. Jlaiite ompeaeneHne CKOPOCTH XUMHUYECKoW peakuuu. Kak oHa o6o3Hayaerca? Kak ee MOXHO
paccuutath? YTo Takoe 3JIeMEHTApHBIN aKT PEAKIIUH?

4. Yo Takoe TOMOTEHHbIE U reTeporeHHbIe peakiuun? [IpuBeanre npumMepsl.

5. Yro Takoe oOpaTtumMbie U HeoOpaTuMbIe peakiuu? [IpuBeauTe nmpuMepsl.

6. Ot kakux (pakTOPOB 3aBUCUT CKOPOCTh XUMUUECKOW peakiun’?

7. Kak u3MeHsieTcs CKOpPOCTh NMPU M3MEHEHUU CTENEHU JUCTIEPCHOCTH, arperaTHOro COCTOSHUS,
BHEIIHETO SHEPTeTUUECKOr0 BO3AEHCTBUA?

8. Kak 3aBHCHUT CKOpOCTh XMMUYECKOW PEAKIIUU OT KOHIEHTPALMI peareHToB?

9. ChopmynupyiiTe 3aKOH JEHCTBYIOIIMX MAacC AJsi CKOPOCTU XMMHUYECKOW peakuuu. [IpuBenute
ero mMareMaThueckoe BbeIpakeHue. [loscHUTe, Kakue BEIMYMHBI MCIIONB3YIOTCS B 3TOM BbIpaykeHUH. UTo
Takoe KMHEeTHYecKkoe ypaBHeHUe peakuuu? Kakue ects mpaBuia 3anucu 3/IM nnst peakuuii ¢ yuacTuem
TBEP/BIX U Ta3000pa3HbIX BEIIECTB?

10. Uto Takoe koHCTaHTa cKopocTu peaknuun? Kak ona o6o3nagaercs? OT 4ero oHa 3aBUCHUT?

11. Kak 3aBUCHT CKOPOCTh XUMHYECKON PEaKIuu OT TemiiepaTypbl? OTBET MOSICHUTE.

12. Chopmynupyiite npasuio Bant-I'odhda, mpuBenute ero MareMaTuueckoe BhIpaKeHHE.

13. Yo mokaspiBaeT TemMmneparypHblii ko3 duimeHT ckopoctu peakiuu? Kak oH o0o3HavaeTcs u
4eMy MOXKET OBITh paBeH?

14. Yro Takoe sddextuBHOE coymapenue yactunl? Kak m3meHseTcs >HEpreTHKa CHCTEMbl MPHU
Mepexojie OT UCXOMHBIX peareHTaM K mpoaykram peakuuu? [IpuBeanurte rpadudeckuii mpumep, OTBET MO-
SCHUTE.

15. Uro Takoe 3Heprus aktuBauuu peakuun? Kak ona o6o3Hadaetcs, B ueM usmepsiercs? Ot gero
oHa 3aBUCHUT? Kak CBA3aHbl CKOPOCTh PEAKIIMU U SHEPTUs aKTUBALIU?
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16. IlpuBenure ypaBHeHue Appenuyca. [losicHuTe, Kakue BEIMUMHBI B HETO BXOAAT U KaKyl0 3aBU-
CHUMOCTb YCTaHABJIMBAET 3TO YpaBHEHHE.

17. Yto Takoe katanu3zarop? KakoB MexaHU3M JIEHCTBUS KaTaiu3aropa’?

18. JlaiiTe omnpeneneHre XUMHYECKOrO paBHOBecHs. UTO Takoe paBHOBECHAs KOHIIEHTpalLUs Be-
miectB? Kak ona o6o3navaercs?

19. Yto Takoe koHcTaHTa paBHOBecus? Kak ona ob6o3Hauaercsa? Hamuimmre MareMaTndecKoe BbI-
pakeHHe JJis KOHCTaHThl PaBHOBECHUS, MOSCHUTE, KAaKWE BEJIMYMHBI TaM UCIONb3YyI0TCcs? KakoBbl mpaBuia
3alMCU KOHCTAHThI PAaBHOBECHSI, €CJIM B XMMHUYECKOM peakuy y4yacTBYIOT TBEpAble UM ra3000pa3HbIe
BellecTBa?

20. Kakue akTopsl BIMSIOT Ha CMEIICHUE XUMHUUYECKOro paBHoBecus? [losicHuTE, 4TO O3HAYaeT
CMEIIEHNE XMMUUYECKOTO0 PAaBHOBECHSI «BJIEBO», «BIIPABO»?

21. Chopmymupyiite mpunnun Jle-Ilatense. Kyna cmemniaercs paBHOBeCHE TIPH MOBBITIICHUN HIIN
MOHWXCHUH TEMIIEPATyphl, 1aBJICHUS, KOHIICHTPALIH?

PA3JIEJI 4. SJIEKTPOXUMUYECKHUE [MTPOILIECCHI. KOPPO3MA METAJIJIOB.

1. Yro n3ydaer aneKTpoXuMHMsi? 3a CUET YEro NPOTEKAIOT AIEKTPOXUMHUUECKHUE MPOLIECCHI?

2. Yto Takoe OKUCIUTEIBLHO-BOCCTAHOBUTENbHBIC peakiuu? J[aiiTe onpeaeneHne NoOHATUAM «CTe-
IIEHb OKHCIIEHUS», «BOCCTAHOBUTENDB)», «OKUCIMTEIbY, «OKHCIEHHE», «BOCCTaHOBIeHUEe». IlpuBenute
IPUMEPBI.

3. YUrto takoe anexrponsl? 13 yero us nsroranusaroT? Kakue nmpouneccel NpoucXoasaT Ha MOBEPX-
HOCTHU METaJIN4YECKOro 3JIEKTPO/Ia MPH NMOTPYKEHUH €ro B pacTBOP HOHOB 3TOT0 K€ MeTaa?

4. Kak o0Opasyercst ABOWHOMN 3IEKTPUUECKHIA ci10i? UTO Takoe 37eKTPOHBIN MOTEHIHA?

5. UTto Takoe paBHOBECHBIN AJIEKTPOIHBIN oTeHran? Kak oH 0003HauaeTcs1, B 4eM U3MepsieTcs?
Yro xapakrepusyer 3Ta BenuurHa? OT 4ero oHa 3aBUCHUT?

6. Uto Takoe CTaHmAapTHBIA BOAOPOAHBIN 3iekTpon? g yero oH ucnonbiyerca? Yemy paBeH €ro
ANEKTPOAHBINA MOTEHIUAN?

7. Uto Takoe CTaHAAPTHBIN JEKTPOIHBIN moTeHIman Metaya? Kak oH o0o3Ha4aeTcsi, B YeM H3-
Mmepsietcst? Uto xapakrepusyeT AaHHas BeauunHa? Kakue 3HaUeHHsI OHAa MOXKET IPUHUMATh?

8. Ot xakux (aKTOpOB 3aBUCHUT MEKTPOAHBIA MoTeHInan? [IpuBenure mMojHOE W COKpAIEHHOE
ypaBHeHus Hepacra. loscHuTe, Kakue BEIMYMHBI TaM HCIOJIB3YIOTCS. B Kakux ciaydasx MCHOJIb3YHOTCS
ATU ypaBHEHUS?

9. Uto nokasbIBaeT psij] NEKTPOXUMUUECKUX HanpsykeHU MeTamioB? Kak pacnosnokeHbl MeTan-
761 B 3TOM psany? C 4em cBsi3aHa BOCCTAaHOBUTEIbHAS CTOCOOHOCTH METAJIJIOB?

10. Yto Takoe ranpBaHu4eckuii 3nemMenT? M3 uero on coctout? M300pa3ure ycTporUCTBO raibpa-
HUYECKOIO 3JIEMEHTA.

11. Kax 3apsiKeHbI KaToA M aHOA B TaJbBaHUYECKOM 3JieMeHTe? Kakue mporecchsl NpoTeKaloT y Ux
noBepxHocTU? [ 1€ BOBHUKAET AJEKTPUUECKUM TOK B FaJIbBAHMYECKOM 3JIeMeHTe? B KakoM HarpaBlIeHUH
JBUKYTCS IEKTPOHBI B IaJIbBAHUUYECKOM 3JIEMEHTE?

12. Ha npumepe rasibBaHU4ECKOro eMenTa Jlannams-SAxko0u pacckakuTe Kakue dJIEKTPOXUMHUYE-
CKHE IIPOLIECCHl TaM IIpoTeKaroT. Hanummnre ypaBHeHNs peakluii Ha KaToJe U aHOJE.

13. Kak 3anuceiBaeTcsi cxema rajibBannueckoro snemenTa’? [Ipuseaure nmpumep.

14. Yto Taxkoe 3MEKTpOABMXKYIAs CHJAa rajbBaHUYecKoro siaemeHTta? Kak oHa o0o3HaudaeTcs, B
yeM n3Mepsetcs? Kak ee MokHO paccuuTath?

15. YUto Takoe snektponus? M3 4ero cocTouT cucreMa, rae mporekaeT anekrponu3? M3o0pasute
rpauIeCKH.

16. Kak 3apskeHbl KaTo U aHOJ IpH AekTpoaun3e? Kakue mporeccel IpoTeKaroT y IOBEPXHOCTH
AIEKTPOIOB?

17. Kakue TuIbl 3J€KTPOIOB UCIOIB3YIOTCS IpU ieKkTpoause? M3 uero oHM M3roTaBIuBarOTCs?
[IpuBeauTe mpuMeEpHI.

18. KakoBbl 3aKOHOMEPHOCTH MPOTEKaHMs MIEKTpoiu3a B paciuiaBax? Kakue mpoueccsl npore-
KaroT Ha aHojie u karonae? [IpuBeaure npumep.

19. KakoBbl 3aKOHOMEPHOCTH IPOTEKaHMs JJIEKTposin3a B pacTtBopax? Kakue mpoueccsl npore-
KaroT Ha aHojie U karonae? [IpuBeaure npumepsl.
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20. Chopmymupyiite 1 u 2 3axonsl @apanes. [IpuBenute nx MaTrematudeckoe BeipakeHue. [losic-
HUTE, KAKME BEJIMYMHBI TaM MCMOJIb3YIOTCA U UX €AMHUIIBI U3MepeHus. /s Kakux pacuyeToB MPUMEHUMBI
5TH 3aKOHBI?

21. Yto Ttakoe BbIxoa 1o Toky? Kak ero Mo>kHO paccUuTaTh?

22. Yrto Takoe koppo3usi MeTaiioB? Yem xapakrepusyercs npoiecc koppo3uu? [louemy koppo3sus
HEraTUBHO BJIMSET HA METAJJINYECKUE KOHCTPYKIUU U U3IEIHS?

23. Yto Takoe xuMmudeckas Koppo3us? B kakux cpenax oHa nporekaetr? Kakue ObIBatOT TUIIBI XH-
MHuuYeckoil koppo3un? [IpuBenure npumepsl.

24. B yeM 3aKJII04aeTCsl MEXaHU3M XMMHUYECKOM Koppo3un? Hanumunre ypaBHEHuUs peakuui, Ipu-
BEJIUTE IPUMEDPBI.

25. Ot kakux (pakTOpoB 3aBUCHT CKOPOCTh XUMHUYECKOH Koppo3uu? I[louemMy y HEKOTOPBIX MeTall-
JIOB CO BPEMEHEM CKOpPOCTh Koppo3uu 3ameisercs? Kakas cpena crnocoOCTBYeT IPOTEKaHUIO KOpPO3uu?
ITpusenute npumepsl. [loueMy ¢ pocTom TeMiiepaTypbl CKOPOCTh KOPPO3UHU BO3pacTaeT?

26. Kakue mecta B M31CIIHUSIX U KOHCTPYKIIUSX SIBJISIIOTCS. KOPPO3UOHHO OMACHBIMU U TIOUEMY?

27. YTo TaKoe NEKTPOXUMHUECKast Koppo3us? B kakux cpeaax oHa nIpoTeKaeT?

28. B 4eMm 3akirovaeTcs MEXaHU3M AJICKTpOXUMHYeCcKor koppo3uu? Kakas cpema eit cmocoOCTBY-
er?

29. Ha npumepe KOppO3UH CTAIM KUCIOPOIOM BO3AYyXa BO BJIAKHOUN Cpeie MOSCHUTE MEXaHU3M
IIPOTEKAHUS 3JIEKTPOXUMUYECKONH KOPPO3HH.

30. Kakne metayuiel Hanbosee moaBepkeHbl Kopposun? [logemy HEKOTOpble MeTalIbl, HECMOTPS
Ha UX BBICOKYIO BOCCTAHOBUTEIIbHYIO CIIOCOOHOCTH, HE MojBepratoTcs kopposuu? [IpuBenure npumepsl
TaKuX METAJLIOB.

31. IlepeuncianTe METOBI 3AIIUTH METAJIOB OT KOPPO3UH.

32. Yto Takoe nerupoBaHue metauioB? Kakue BemiecTBa BBHICTYMAIOT JICTUPYIOMUMHE T0OaBKaMH
M KaKk OHU BIIMAIOT Ha cBoicTBa Metaya? [loyemy mpu JerupoBaHUM MeTajlsla CKOPOCTh KOPPO3UU 3a-
MepisieTcsi? YeM 00yCIIOBIIEHO TO, YTO COBPEMEHHBIE CTaJIH SBJISIOTCS HEPIKABEIOIIIMMHU?

33. YUro Takoe 3aliuTHBIE NOKPHITUA? V3 Uero oHM U3roTaBInBaOTCA?

34. B yeM oTiu4Me KaTOAHBIX M aHOAHBIX METAJUIMYECKUX MOKpbITUW? [losicHuTe MexaHu3M 3a-
IIUTHI TAKUX MOKPHITUI Ha npuMepax. Kakue HeTOCTaTKU €CTh Y TOTO WM MHOTO TUIIA MOKPBITHS?

35. VI3 4ero M3roTaBlIMBalOT HEMETAUIMYECKHUE 3aluTHbIe TOKpbITUA? [IpuBeaute npumepsl. Ka-
KOBBI HEJIOCTATKU TaKUX MOKPBITHI?

36. Ha yem ocHOBaHbBI METO/IbI SJIEKTPOXUMUUYECKOM 3anUThl? [[0ICHUTE MEXaHU3M AJIEKTPOXHUMH -
YECKOM 3alIUThl HAa IPUMEPE METO/Ia MIPOTEKTOPHON 3aIUTHI CTAJILHOTO TPYOOIIPOBOIa B MOPCKOM BOJIE.

37. Yto Takoe kaToaHas U aHogHas 3amuTa? [losicHuTe MeXaHu3M 3alUThl HA IpUMEpPax.

38. Pacckaxxure 00 M3MEHEHUH CBOICTB KOPPO3MOHHOM cpenbl. Kakumu ciocobamu 0HO JOCTUTa-
erca’?

39. Kakue ¢akTopsl HY)KHO YYUTHIBATh MPHU KOHCTPYUPOBAHUU U3JIEIHMA, YTOOBI TPEIOTBPATUTH
MIPOLIECCHI MPOTEKAHUS KOPPO3UU?

PA3/IEJI 5. ®A30OBbIE PABHOBECHUS B 'ETEPOI'EHHBIX CUCTEMAX.

1. [laliTe onpeneneHne MOHATHIO «(a3ay.

2. Y10 TaKoe reTeporeHHble U TOMOT'€HHbIE CUCTEMBI?

3. YUro Takoe ¢azoBoe paBHOBecue? UeM OHO XapakTepu3yeTcs?

4. Chopmymupyiite mpaBmio (a3 ['ndb0ca, mosicHUTE, KaKre BETUIUHBI TyIa BXOJIAT.

5. Uto Takoe auarpamMma COCTOSHUSA?

6. IlpuBeaure nuarpaMMmy IUIAaBKOCTH JBYXKOMIIOHEHTHOM CHUCTEMBI C IPOCTOM IBTEKTHKON (IB-
TEKTUYECKYI0 IuarpaMmy). OxapakTepusyiTe JMHUU, TOUKUA U 00JIaCTH 3TOM THarpaMMBl.

7. Yto Takoe 3BTEKTHKA?

8. ChopmynupyiiTe mpaBuiIo peryara. J[as 4ero oHo UCTIOIB3yeTCs?

9. IlpuBeauTe AuMarpamMMmy IUIAaBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI, 00pasylolield ycTOMYMBOE
XUMHYECKOE COETUHEHHE (IUCTEKTHUECKYIO0 nuarpammy). OxapakTepusyWTe JIMHUU, TOYKH U OONacTU
ATOU AUArpaMMBbl.

10. Yto Takoe TBepAbIN pacTBOp?

11. JlaifTe XxapakTepUCTUKY TBEPHAbIX PACTBOPOB BHEIPEHUS, 3aMellleHUs] U BbruuTaHus. [Ipu ka-
KHUX YCJIOBHSIX 00pa3yloTCs 3TH TUIIBI pACTBOPOB?
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12. TlpuBenute auMarpamMmy IUTABKOCTH JIByXKOMIIOHEHTHOM CHUCTEMbI, OOpa3yromieil TBepIbIit
pacTBOp 3aMELIeHHs] C HEOTPAHWUYEHHOU pacTBOPUMOCTHIO. OXapakTepusyiTe JIMHUU, TOUKH U 00nacTu
JTOU JUarpaMMsl.

13. TlpuBenure nuarpamMMmy IIJIABKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI, OOpa3yrollel TBEpabli
pacTBOp 3aMEUICHUsI C OTPaAaHMYCHHOH PacTBOPUMOCTHIO. OXapakTepusyiTe JTUHHM, TOYKH U OONACTH
ATOM AMArpaMMBbl.

PA3/IEJI 6. PACTBOPBL.

1. Yto Takoe pacTBOp, paCTBOPEHHOE BEIIECTBO, pacTBopureib? [IpuBenure npumepsl. [Ipueau-
T KJIaCCU(PUKAIIIO PACTBOPOB.

2. KakoBbl cX0/CTBA/OTANYNS PACTBOPOB C MEXAHUYECKUMHU CMECAMU U XUMHUYECKHUMH COEJUHE-
HussMu? YTo U3 celdst MpeIcTaBIseT pacTBOP, COTTIACHO COBPEMEHHBIM MPEICTABICHUSIM?

3. OnumuTre mpouecc pacTBOPEHHs] TBEPIAOTO Tea B KUAKOM pacTBopuTene. Kak mpoucxoaut
KpUCTaJIIn3anus’?

4. Uto Takoe KoHIeHTparusa? UTo Takoe HACHIIMICHHBIN, pa30aBJICHHBIA, KOHIICHTPHUPOBAHHBIN
pacTBop?

5. Onumure cnocoObl BEIPAKEHUS] KOHIEHTPALUK PAaCTBOPOB, MIPUBEIUTE 0003HAUCHHU S, POPMYIIBI
JUIsl pacueTa KOHIICHTPALMM, eIUHULIBI U3MepeHus: (MaccoBasi J0J1sl, MOJIApHAsl J0Jisl, MOJIIpHAsk KOHIIEH -
Tparus, MOJISJIbHAs KOHUEHTpalKs, HOpMalibHasl KOHLIEHTpanus, TUTp). Kak MOkHO KpaTKo 0003HAUUTh
€IMHUIBI U3MEPEHUSI MOJISIPHOM W HOpMalibHOM KoHIeHTparuu? [Ipuseaure npumep. Kak paccuntbiBaet-
CsI DKBUBAJICHT I KHCJIOT, OCHOBAHMI, coJieii?

6. Yto Takoe pactBopuMocTh? [IpuBeanTe kimaccuukauio BEMIeCTB MO UX pacTBopuMocTH. Kak
BIIUSIET MOJSIPHOCTh BEIIECTB Ha MX pacTBOpuMOCTh? Kak BimseT TemiepaTypa Ha pacTBOPUMOCTh Be-
11eCTB?

7. Kakue mporiecchsl mpoTeKarT Mpu 00pa3oBaHuM pacTBopa? Kak u3mMeHseTCs mpu 3TOM dHEPrust
cucreMbl? Kakumu pakropamu onpeaensiercs: TermaoBoi 3¢ ekt nporecca pacTBOPEHUs?

8. Uto Takoe coyibBaTaius, TUApATAIMs, COIBBATHI, TUAPATHI? UTO MpencTaBiIsiOT cOO0 KpucTal-
noruapatel? [IpuBenure npumepsl. YUem 00ycnoBiieHO 00pa30BaHUE KPUCTATUIOTHIPATOB?

9. UTo Takoe KOUITMTaTUBHBIE CBOMCTBA PACTBOPOB?

10. Yro Takoe ocmoc? Iloscuure, npuBenute npumep. Ha kakoM ¢pu3MUeCKOM SIBIEHUH OCHOBAH
ocmoc?

11. Yto Takoe ocmoTuueckoe nasieHue? [Ipu Kakux yclIOBUSAX ONPEAEIAeTCs OCMOTUYECKOE J1aB-
nenue? Kak ero MOKHO paccuuTath IJi1 paCTBOPOB HEAIEKTPOJIUTOB U PACTBOPOB AeKTponuToB? [IpuBe-
nute 3akoH Bant-I'opda. [l kakux cucteMm oH CripaBeInB?

12. Kak u3meHseTcsl 1aBJIeHUE HACBIIIEHHOTO MTapa pacTBOpa MO CPABHEHUIO C YUCTHIM PACTBOPH -
tenem? [IpuBenure 3akoH Payris 1uist HE3NEKTPOIUTOB U AJIEKTPOIUTOB.

13. Kak u3MeHAI0TCA TeMIlepaTtypa 3aMep3aHusl pacTBOpa U TEMIEpaTypa KUIIEHHsS pacTBopa Mo
CpPaBHEHHUIO C YUCTHIM pacTBoputreneM? Kak MOXXHO paccuuTarh U3MEHEHHUE TeMIEpaTypbl ISl HEIJCK-
TPOJIUTOB U EKTPOIUTOB? OT Yero 3aBUCAT KPUOCKOMUYECKas U 0YTHOCKONUYECKasi TOCTOSIHHbIE?

14. Yro Takoe AJIEKTPOIUTHI, HEWIEKTpoauThl? Kakue BelecTBa OTHOCITCS K TOMY WJIM MHOMY
tury? Uto Takoe anmekTposmTrydeckas auccormanusa? Yto Takoe M30TOHHUECKUH KO PUITMEHT, ueMy OH
MOJKET OBITh PaBeH, OT YETO 3aBUCUT?

15. Yro Takoe creneHpb auccorammu? Kakue BemecTBa OTHOCITCA K CIIA0OBIM M CHJIBHBIM DJIEK -
TpoauTaM U nouemy? OT 4ero 3aBUCUT CTENEHb TUCCOLMALINN?

16. Kak 3anuchiBaeTcs BRIpaXKeHHUE KOHCTAHTBI JUCCOIMAITIH JJIS CIIA0BIX AMEeKTpoauToB? OT yero
3aBUCUT KOHCTaHTa Aucconnannu? YTo mokaspiBaeT 3Ta BeIuYrHa?

17. TlpuBeauTe ypaBHEHUE DSJIEKTPOIMTHYECKON IUccONManuu Boiabl. K KakoMy THITy 3J€KTpO-
JIUTOB OHA OTHOCHUTCS?

18. Uto Takoe noHHOE npou3BeieHre Boabl? YeMy oHO paBHO? UeMy paBHA KOHIIEHTPAIUSI HOHOB
BOZIOPOJIa U THJIPOKCOTPYIIN B HEUTpalibHOM pacTBope? KakoBO MX COOTHOIIEHHE B KUCIOW U IIEIOYHOM
cpene?

19. Yto Takoe BoIopoIHBIN Noka3arenb? Kakue 3HadeHNs oH MoKeT npuHuMaTh? Kak oH paccuu-
ThiBaeTcs? Kak onpenenuTs xapakrep cpebl M0 3HAYCHUIO BOJOPOJHOTO TTOKa3aTesi?
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14.1.4. Tembl HHANBUAYAJTbHBIX 32/1aHUI

NuausuayanbHoe 3aanue « OCHOBHBIE MOHATHUS M 3aKOHBI XUMUN

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

2. BbluncauTh MOJISIpPHYIO Maccy BemiecTBa, eciu Macca S00 mut ero napoB npu 87 0C u gaBieHun
96 kIla paBna 0,93 .

3. Haiitu ¢akTop SKBHBAJECHTHOCTH M DKBHBAJICHTHYIO MacCy AJIEMEHTOB B coenuHeHusx: MgO,
NiCl2, CaF2.

4. Haiitu sxBuBasienTHBIE Macchl coequnenuii: HNO3, Cr(OH)3, Co(NO3)2, P20S5.

5. Ompenenure 06beM a3ota (H.y.), UCMIOIB30BAHHOTO JUISI CHHTE3a aMMHUaKa, €CJIH MOIY4YeHO 8,5 T
MPOAYKTa PEaKIUH.

NuauBuayaibHOE 3aaHie « JHEPTEeTHKA XUMUIECKUX MPOIIECCOB. XUMHUUECKast TEPMOAMHAMUKA)

1. Paccunraiite TermoBoi 3((EKT peakmuu, 3aMuIIuTe TEPMOXUMHUECKOE YPABHCHHE PEAKIIHH.
CkomnbKo Gapusi ¥ KUCIOpPOJa B IpaMMax BCTYIWIIO B PEakLUIo, eCiii B Xoje He€ BeIaenminock 2740 kJx
TEIJIOTHI?

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

2. PaccuntaB nzmMeHnenue >Heprun [ mo60Oca, ycTaHOBHTE, TP KaKOW TeMreparype Hanbosee Bepo-
ATHO MpoTeKaHue AaHHou peakuuu — npu 25 0C uaum npu 100 0C?

ZnO(tB) + CO(T) = Zn(TB) +CO2(T)

3. Iokaxxute pacyeToMm, MPU KAKUX TEMIIepaTypax BO3MOXKHO MPOTEKAHHH PEAKIUU B MPSIMOM
HaIpaBJICHUH.

N2(r) + O2(t) = 2NO(1)

NunuBuayanbHOE 3a1aHNE « XMMHYECKAsi KHHETUKA. XUMUYECKOE PaBHOBECHEY

Hamummre kuHeTHYECKOE YypaBHEHUE PEaAKIIHH:

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

Kak m3MeHHTCS CKOPOCTh peakliy, €CH: a) B CUCTEMe YMEHBUINTh JaBlieHHe B 3 pa3a; 0) yBe-
JUYUTH KOHLIEHTPALIMIO MTapOB BOBI B 3 pa3a; B) yMEHBIINUTH KOHLIEHTPALIMIO TAPOB BOJbI B 2 pasa.

Onpenenuth TeMIepaTypHbIi KOOPQPHUIIMEHT CKOPOCTH PEAKIINH, €CIIM TIPU MOHKEHUH TeMIIepa-
Typsl Ha 45 0C peakuus 3aMenauiaach B 25 pas.

Peakuus nporekaet npu 20 0C. DHeprusi akTUBalMU peakLMy B OTCYTCTBMM KaTajld3aTropa paBHA
75 xJI>x/mMonb, a B ipucyTcTBHH Katanu3atopa — 50 k/x/mMonb. Bo ckoibko pa3 Bo3pacTaeT CKOPOCTh pe-
aKIIUY B IPUCYTCTBHUH Karaiau3aTopa?

B kakom HampasieHuu OyAeT IPOUCXOIUTh CMELICHHE PAaBHOBECHS PEaKIINU

S(tB) + 2N20(1) = SO2(T) + 2N2(T) ; AH"0=-460 K /]:x

€CJIU: a) YBEIUYUTh TEMIIEpaTypy; 0) YMEHBIIUTh JAaBJICHUE B CUCTEME; B) YBEITUYUTh KOHIICHTPA-
uro okcuza azora (I).

3anuuinTe BhIpaskeHNEe KOHCTAHTHI paBHOBECHUS JJIsl PEaKIUH:

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

BeryucnuTh KOHCTAaHTY paBHOBECHS PEAKIIMK, €CJIM HavajdbHas KoHIeHTpanus H2 Oputa paBHa 0,5
MOJIB/JI, HayajdbHast KoHLeHTpanus 12 - 0,2 MoJb/T 1 K MOMEHTY paBHOBecus mpopearuposaio 20% BoJo -
pona.

NuauBuayaibHOE 3aaHie « DNEKTPOXUMUIECKHUE mporiecchl. Koppo3us MeTannosy

1. 3amucaTh cxeMmy rajibBaHHYECKOTO 3JIEMEHTA, COCTOSAIIEr0 M3 KOOAJbTOBOTO M KaJMHEBOTO
AIIEKTPOJIOB, MTOTPYKEHHBIX B PACTBOPHI CBOMX COJICH; HAMMMCATh YPABHEHHSI SJICKTPOJIHBIX IPOIECCOB; Ha-
MUcaTh YpaBHEHUE PEAKIMH, KOTOpas MPOTEKAeT B FaJIbBAHUYECKOM DJIEMEHTE; pacCUUTaTh 3JIEKTPOJIBU-
KYIYIO CHITy TaIbBAHUYECKOTO DJIEMEHTA MPH CTAaHIAAPTHBIX YCIOBUSX; PACCUUTATH JICKTPOABIIKYIIYIO
cuiy TanbBaHW4Yeckoro snmeMeHTa npu Temmeparype 30 0C u xoHmentpamusx wonoB C(Cd2+) = 0,4
monw/1; C(Co2+) = 0,3 mMonb/1.

2. lnd cnenyomux BElIeCTB HAaMcaTh YPAaBHEHUS AIIEKTPOJHBIX MPOILIECCOB MPU ANIEKTPOIU3E U
yKa3aTh, KAaKue MPOTYyKThl 00pa3yloTcs Ha KaTo/Ie U aHOJE:

a) pacrutaB CaBr2 ¢ uHepTHBIME 371eKTpoaamu; 0) pactBop HBr ¢ muHKOBEIM aHOIOM; B) pacTBOp
Sr(NO3)2 ¢ rpadutoBbIMHE 351eKTporamH; T') pactBop CoSO4 ¢ HepaCTBOPUMBIMH IEKTPOJAAMH.

3. Kakue npoykThl 00pa3yroTcs pu JeKkTposinie BoaHoro pactBopa KCl ¢ ”HEpTHBIMU 3IEKTPO-
namu? Hamuimmire ypaBHEHUS SJIEKTPOIHBIX MPOIECCOB. BBEIMUCIUTH MacCcy WM 00bEM MPOAYKTOB Ha
ANEKTPOAAX , 00pa3yIOMUXCs TP MPONyCKaHWU Toka cuiion 10 A B Tedernu 30 MUHYT, €CJIM BBIXOJ TTPO -
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nykra coctaiseT 70%.

4. CocTaBUTh CXEMY KOPPO3HOHHOIO T'aJIbBAHUYECKOIO BJIEMEHTA, BO3HHMKAIOIIETO BO BIIAXKHOM
BO3/yX€ IPY KOHTAKTE aIlOMUHMSA U XpoMa. Hammcars ypaBHEHHs 3J1€KTPOIHBIX MIPOLIECCOB U yPAaBHEHUE
pouecca KOppo3HH.

5. lIuHKOBYIO IJIACTHHY, MOKPBITYIO0 MEJIbIO, OIYCTHJIM B PacTBOpP CEPHOM KUCIOTHL. Onpenenute
TUII IOKPBITUS, HATUIINTE YPABHEHMS MIEKTPOJHBIX IIPOLECCOB KOPPO3HH, €CIIA MOKPBITHE HE pa3pylle-
HO U B CJIy4ae €ro pa3pyllieHus, COCTaBbTE CXEMY I'aJIbBAHUYECKOIO HJIEMEHTA.

NunuBuayansHoe 3apanue «PacTBopbi»

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

2. KakoBa MossipHasi 1 HopMaiibHasi KoHIleHTpauuu pactsopa H2S03, 700 Ma kotoporo coaeprkar
20 r H2S503?

3. B 250 mu pactBopa coxepxurcs 7,5 T CuSO4 - 5H20. PaccunTaTh MOJSIPHYIO KOHIICHTPAIIUIO
pacTtBopa cynabdara Meau.

4. Hackonpko noBeicuTcss Tkun u noHusutcss T3am pacTBopa MO CPaBHEHMIO C YMCTOM BOJOH,
eciu B 100 r Bozbl pactBoputh 60 r caxapossl C12H220117?

5. Halinure MOJSIpHYIO MaccCy HERJIEKTPOJIMTA, €CIU MpU pacTBopeHuu 28 T BeuiecTBa npu 27°C
ocMoTHueckoe nasieHue coctaBuio 700 klla. O6wem pacTBopa 1 1.

6. [Ipu 100 °C naBneHue HaCHILIEHHOTO Mapa HaJ pacTBopoM, coaepxammm 0.05 monb cynbdara
Hatpusi B 450 r Bozpl, paBHO 100, 8 klTa. OnpenenuTs KaXyIIyrocs: CTETIeHb TUCCOIMAINH Ccylb(dara Ha-

TpHsL.

NuauBunyansHoe 3ananue «Pa3oBble PABHOBECHS B TETEPOTCHHBIX CHCTEMAX)»

ITo nuarpamme MIaBKOCTH JIBYXKOMIIOHEHTHOH cucTteMbl Ge-Zn onpeaenuTe:

1) Tum qUarpaMmel;

2) yucno u BuA (a3, YMcI0 KOMIIOHEHTOB M YHUCIIO CTENEeHeH cBOOOIbI sl 00IacTel TuarpaMMal
I-V;

3) uncno u Bup (a3, YMCcI0 KOMIOHEHTOB M YUCIIO CTETIEHeH CBOOOIBI s JIMHUN Auarpammsl EL,
LQ, EG, QB; yka3zarh JUHUU COJIUJyCa W JIUKBUJYCA, JIMHUIO BEIMOPAKUBAHUS IBTEKTHUKH, dBTEKTHUYE-
CKYIO TOUKY;

4) yncno u BUA (pa3, YMCIO0 KOMIIOHEHTOB M YHUCIIO CTeTeHel cBoOoab! Ay Touek E, L, Q;

1) TEMIEPATyphl TUIABJIICHUS YACTHIX KOMIIOHEHTOB Ge U Zn;

5) TemriepaTypy IUIaBICHUS M COCTAB IBTEKTUUECKON CMECH;

6) cocTaB U MaccCy TBepAOW U KUAKON (ha3, KOTOpbIe 00pA3YIOTCS MPH OXJIAXKICHUHU KHUIAKOTO pac-
maaBa oT HavainbHOM Temmeparypbl 1000 0C no temnepatypsl 600 0C; macca pacmiasa - 500 r, ero nep-
BOHAYAIILHEINA cocTaB - 60% Ge u 40% Zn;

7) onucaTh MPOIIECCHl B TOUKaX COOTBETCTBUS al,a2,a3,a4,a5 KOTOpbIE TPOUCXOAT B CUCTEME TIPU
OXJIQXKJICHUH pacIljiaBa.

14.1.5. Tembl KOHTPOJILHBIX pPadoT
TeMbl UTOrOBOM KOHTPOJILHOU PabOTHI:

Tema 1. OcHOBHBIE OHATHS ¥ 3aKOHBI XUMUHU

Tema 2. DHepreTuka XUMHUECKUX MPOLECCOB. XUMHUUYECKasi TEPMOANHAMUKA.
Tema 3. XuMnueckas KHHETHKA. XUMUYECKOE PABHOBECHE.

Tema 4. DnexTpoxumuyeckue npoueccol. Kopposus metamios.

Tema 5. @a30Bble paBHOBECUS B FETEPOrCHHBIX CUCTEMAX.

Tema 6. PacTBOpBI.

[Tpumep OGuneTa NTOroBoi KOHTPOJIBHOM pabOTHI:

1. PaccunraB 3Hauenue u3meHeHus sHepruu ['m60ca, ycTaHOBUTE, B KAKOM HAIIPABICHUU MOXKET
nportekarb peakmus mpu 300 0C.

3Fe304(tB) + 8Al(TB) = 4A1203(1B) +9Fe(TB)

2. Yemy paBHa 3HEprusi aKTUBALIMK PEAKLIMU, €CIU IPU NOBbIIeHUH TeMieparypsl ot 300 no 310
K ckopocts peakuuu yBennuusaercs B 10 paz?
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3. B xakom HampaBieHUH OyIeT IPOUCXOUTH CMEIICHIE PAaBHOBECHS PEaKIINU

SbH3(r) + GaCl3(r) = GaSb(ts) +3HCI(r); AH"0= 60,9 xJ]x

€CJIM YMCHBIIIUTH AABIICHUE B CHCTEME.

4. Hanuiure KHHETUYECKOE YPaBHEHUE PEaKIINU:

PCI15(r) = PCI3(T) + CI2(1)

Kak m3MeHHTCSl CKOpOCTh pEaKIuu, €CIU YBEIHMYUTh KOHIEHTpanuo xjopuna ¢ocdopa (V) B 3
pasa.

5. 3amucaTth cXeMy TajlbBaHUYECKOrO 3JEMEHTa, COCTOSAIIETO W3 ATIOMHUHHEBOIO M KEJIE3HOTO
AJIEKTPOJIOB, MOTPYKEHHBIX B PACTBOPHI CBOMX COJICH; HAMHMCATh YPaBHEHHUS DIIEKTPOJHBIX IMPOIIECCOB;
paccuuTaTh MEKTPOJIBUKYIIYIO CUITy TAIbBAHUYECKOTO AJIEMEHTA IPU CTAaHAAPTHBIX YCIOBUSX.

6. Kakue mpoayktel oOpa3ytorcs npu diekTponuse BogHoro pactBopa Cd(NO3)2 ¢ uHepTHBIMU
anektpoaamu? Hanummre ypaBHEHU 3JIEKTPOJIHBIX MpoleccoB. Paccunraiite cuity Toka, eciu 3a 10 mu-
HYT Ha Katoze Beigenumiocs 0,5 r Cd.

7. OnoBsHHOE U3/ENHe, TOKPHITOE CBUHILIOM, KOPPOAUPYET BO BIAXKHOM Bo3zayxe. Onpeaenute TUI
MOKPBITHUS, COCTABHTE CXEMY TaJIbBaHHUECKOTO JJIEMEHTA W HAIUIINTE YPAaBHEHUS AJIEKTPOIHBIX MPOIIEC-
COB B ClTy4yae pa3pylIeHus: HOKPITHSL.

8. B 250 mau pactBopa conepxurcs 7,5 r CuSO4*5H20. Paccuntats MOJISPHYIO KOHLEHTPALHIO
pacTtBopa cyiabdara Mmeau.

14.1.6. Bonipocbl Ha caMONIOATOTOBKY
Knaccudukanus xumudeckux coequHennii. CreneHb okucienus. OCHOBHBIE KTacChl HEOpraHuye-
CKHX coenuHeHni. KucimoTel, conm, OCHOBaHMS, OKCUBI, UX KIacCU(HUKAIMI U XUMUYECKHE CBOMCTBA.
KucnotHo-ocHoBHBIe cBolicTBa BemiecTB. CBoiicTBa amdoTepHocTU. PeakimonHnas crnocoOHOCTh amdo-
TEPHBIX OKCUJOB U TUAPOKCUAOB. Turbl cosieil. I3MeHeHHe KUCIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB I10
[EpUOAaM U IPYIIIaAM.

14.1.7. Tembl 1a00paTOpHBIX padoT
Onpenenenue TeI0BOro 3pQexra peakuuyu HeuTpaau3anuu
CKOpOCTh XUMHUYECKUX peaKIUi. XMMHUUECKOE pAaBHOBECHE.
Onektponuns. Kopposust

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 UHBAJIH/I0B
s aui ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
3I0POBbsI 1 MHBAIUIOB

Kareropuu Buibl 10MOAHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCs MaTepualoB pe3ynbTaToB 00y4eHus

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKaA

C napymenusimu | CobecenoBaHme 1o BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas MPOBEPKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCbMEHHBIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAaOOTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUChbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4Jaromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
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cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (hopme;

- B IIeYaTHOM (hopMe ¢ YBEITHUEHHBIM MPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTCHTOM 3aJIaHus BCITYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbsSI M MHBAJIHMIAM YBEIHMUYUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Has opMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710PO-
Bbsl ¥ MHBAJIHJIOB IO JUCIHUIUIMHE MPEIyCMaTPUBACT MpeIoCcTaBiIeHue nHpopMaluu B popmax, aJaarnTH -
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

JJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I H€O6XOI[I/IMOCTI/I JJI JIAL € OTPaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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