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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

CornacosaHa Ha noprane Ne 32620 2



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. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO011ast TpYI0EMKOCTh JUCHUILUINHBI cocTaBisieT 3.0 3aUeTHBIX eIMHMIIBI U IIPECTaBIeHa B Ta0uu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunbl yueOHOI nesTENbHOCTH Bcero yacos CemecTpsl
1 cemecTtp
AynuTtopHble 3aHATUSA (BCETO) 54 54
Jlexuun 26 26
[IpakTnueckue 3aHATHS 12 12
JlaboparopHbie pabOTHI 16 16
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CamocrosTenpHas paboTa (BCero) 54 54
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 8 8

IIpopaboTKa JTEeKIMOHHOTO MaTepuana 22 22
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 24 24
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

N (&)
= o o 2 g 3 E
: o o S O = =
= jan} o O < E (D] s
? 3 s S S 2 U
Ha3Banus pa3nenoB IUCHUTIIIMHBL i ) o o o © &5
= = S s g O ==
S S | 28 %
= © g =
1 cemectp
1 OcHOBHBIC OHATHUS U 3aKOHBI XUMUH. 0 2 0 3 5 OIIK-1, OIIK-
2
2 DHepreTuka XUMHUYECKUX MPOIECCOB. 4 2 4 9 19 | OIIK-1, OIIK-
Xumuyeckas TepMOAMHAMHUKA. 2, OIIK-5
3 XuMudeckass KHHETHKA. XUMHUIECKOe 5 2 4 10 21 OIIK-1, OIIK-
paBHOBECHE. 2, OIIK-5
4 DnexkTpoxuMuyeckue npoueccel. Kop- 8 3 4 14 29 | OIIK-1, OIIK-
pO3Hs METAJLIOB. 2, OIIK-5
5 ®a30Bble PaBHOBECHSI B T€TEPOTE€HHBIX 4 1 4 10 19 |OIIK-1, OIIK-
CHCTEMaX. 2, OIIK-5
6 PactBOpHbI 5 2 0 8 15 |OIIK-1, OIIK-
2
Hroro 3a cemectp 26 12 16 54 108
Hroro 26 12 16 54 108
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
CopeprkaHue pa3ienaoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienaoB JUCLUILIMH (110 JIEKIHUSIM)
3 z S
3 = =
& 2 5
Ha3zBanus paznenos Copeprxanue pa3aesioB TUCHUTTAHBI IO JIEKIIHSIM 5 - é’* 5
o) E
59 2 =
a o g
= S
1 cemectp
2 DHepreTuka Xumuueckas TepMoauHamuka. [lonsatue xummudeckon 4 OIIK-1
XUMHUYECKHX MTPOLIECCOB. |CUCTEMBI. ThIbl cucTteM. PaBHOBECHOE COCTOSIHUE CH-
Xumuueckas cTeMbl. TUITBI TEPMOAMHAMUYECKUX MPOIIECCOB: 00pa-
TEPMOJIUHAMUKA. TUMbIE, HEOOPATUMBIE, CAMOIIPOU3BOJIbHBIE, PABHO-
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BecHble. OCHOBHBIE TOHATHUS TEPMOJUHAMUKH: BHY-
TPEHHsIs SHeprus, padora, Temora. [lepBblii 3akoH
tepMoauHaMuKkH. [loHaTre SHTambUU. TermmoBoi 3¢-
(beKT peakIum, IK30TEPMUIECKHIE U SHIOTEPMHUECKIE
peakiuu. TepmMoxumMuyeckre ypaBHEHUS U UX OCO-
6enHoctu. CTaHapTHBIE TEIUIOTHI 0Opa30BaHuUs Be-
mecTB. 3akoH ['ecca, ciencTue u3 3akoHa I'ecca. I1o-
HATHE SHTpONUH. BTOpOH1 U TpeTnii 3aKOH TEPMOIU-
HaMuKU. CaMOITPOU30BOJIBHBIE IPOLECCHI. JHTAIIb-
MUAHBIA U SHTPONUMHBIN (PAaKTOPBl XUMHUUECKHX Pe-
akmuii. DHeprus ['ub0ca.

HUroro

3 Xumuueckasi KHHETHKA.
XUMHUYECKOE paBHOBECHE.

XHUMHUUYECKasi KUHETUKA. | OMOT€HHBIE U T€TEPOreHHbBIE
peakuu. CKOpOCTh XUMUYECKOM peakiuu. DakTopsl,
BIIMSIOIIME HA CKOPOCTh peaKkluu. BiausHue KOHIIeH-
TpalKK Ha CKOPOCTh PEAKIMU. 3aKOH JIEMCTBYIOIINX
Macc. KoHncTanTa ckopocTu peakuuu. BiausHue tem-
neparypsl Ha ckopocTh peakuuu. [IpaBuio Bant-T'og-
¢a. DHeprus akTUBAILlMHU U ypaBHEHUE AppeHunyca.
3aBHCHMOCTb CKOPOCTH PEAKIMHU OT KAaTaJau3aropa.
Karanuz O6patumbie 1 HEOOpPATUMbIE XUMHUYECKUE
peaknuu. Xumudeckoe paBHoBecue. Koncranra pas-
HOBECHS. 3aKOH JEHCTBYIOLINX MacC /ISl paBHOBECHSI.
[Ipunnun Jle-Ilatense. CABUT XUMHAYECKOTO PaBHO-
BECHSL.

Hroro

OIIK-1

4 DNeKTPOXUMUYECKHE
nporeccel. Kopposus
METaJIJIOB.

OKHCIUTENEHO-BOCCTAHOBUTENbHBIC peakiuu. Cre-
MeHb OKHUCIICHUS, OKHCIIEHHE U BOCCTAaHOBIICHUE.
DNEKTPOIHBIE MPOIECCHI. DNEKTPOIHBIC MTOTEHITHAT.
VYpaBHenue HepHcTa. ["aibBaHUYECKUM 2JIEMEHT.
DIEKTPOXUMUYIECKUE TIPOIECCHI. DICKTPOABIKYIIAS
CHJIa TallbBaHUYeCcKoro 3neMeHTa. CTaHIapTHBIHN BO-
JIOPOJIHBIN AJIEKTPO/. DIEKTPOJIU3 B paciliaBe. DJeK-
Tpoau3 B pacTBope. 3akoHbl Dapazes. Beixon mo Toky.
Koppo3swust MeTamioB: XuMudeckasi, JJIeKTPOXUMHUYe-
CKasl. 3aliTa MEeTalioB OT KOPPO3HUHU.

HUroro

OIIK-1

5 ®a30Bble PAaBHOBECHS B
TeTEPOreHHBIX CUCTEMAX.

®da3oBble paBHOBecus. Pa3a, FeTEpOreHHast U TOMO-
reHHas cuctema. [IpaBuno ¢a3 ['n60ca. Crenens cBo-
607161, KOMIOHEHT. OTHOKOMITOHEHTHBIE CCTEMBI.
Jnarpamma cocTOssHUS BOABI. /{lnarpaMMsbl MJIaBKOCTH
JIByXKOMIIOHEHTHBIX CUCTEM. DBTeKTUKA. [IpaBuiio
peraara. TBepasie pacTBOpbI. THITBI TBEPIBIX PACTBO-
POB: 3aM€ILECHYs], BHEAPEHUS], BHIYUTAHUS.

Hroro

OIIK-1

6 PactBopbI

PactBopsl, THIbl pactBopoB. IIponecc pacTBopeHus.
CriocoObI BeIpaskeHUsI KOHLIEHTPAIIMHA PACTBOPOB.
PactBopuMocTs. [lepenackimienHbIe pacTBOPHI. DHEP-
retuka pactBopenus. Kpucrammorunaparsl. CBoicTBa
pacTBOpOB HEAEKTPoIUTOB. OcMmoc. 3akoH BaHT-
Tl'odda. 3akon Paymns. Temneparypa KuneHus u 3amep-

OIIK-1
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3aHUS PacTBOPOB. TeopHst MEKTPOTUTHIECKON TUCCO-
nuarun. CTeneHb JUCCOIMALMU, KOHCTAHTa JUCCOIIH-
aruu. Mzotonnueckuii kodddurnent. CBoicTBa
PacTBOPOB BJEKTPOJIUTOB.

Htoro 5

Hroro 3a cemectp 26

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (IMOCJIEAYONIUMH) TUCHUIIHHAMU
Paznenpl TUCHUIUIMHBI M MEXIUCHUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3enbl AUCHUTUIMHBI M MeXKANCIUITNHAPHBIEC CBSI3U

Ne paznienoB qaHHOW AUCHIUTUINHGL, 1711 KOTOPBIX HEOOXOIUMO
HauMeHOBaHME TUCIUILINH U3yueHue o0ecreunBaroIuX U 00eCeunBaeMbIX JUCIUILTUH

1 2 3 4 5 6

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

1 MaremaTuka + + + + + +

[Tocnenyromue TUCIUIIITUHBL

1 bezonacHOCTh KU3HECACATCIBHOCTH + +

2 Marepuassl 371€KTPOHHOM TEXHUKHU + +

5.4. CooTBeTCTBHE KOMIETEHIIHIT, POPMUPYEMBIX NPH U3YyYeHUU THCHHIUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHM
npeCcTaBIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-

THH
§ Buner 3angaTuit
= = ;
o o
] [+~
> y & S 8 DopMBI KOHTPOJIS
= = = g 2
S = = O
M =
OIIK-1 + + + + Kontponsnas padora, OT-

4eT [0 HHIUBUIYaTHHOMY
3amannio, KoHcekT camo-
moaroroBku, OTYeT Mo Ja-
O6opatopHoii padote, Ompoc
Ha 3aHATHIX, 3adeT, TecT

OIIK-2 + + + KonTponbhas pabota, OT-
4eT 10 UHIUBUAYATEHOMY
3aganuto, OTuert o Jadopa-
TOpHOM pabote, 3auet, TecT

OIIK-5 + + Otuet no nabopaTopHOii pa-
oote, Tect

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

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 3 £
3 s 5
Z > 5
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
5 2 E
> Sz
(a¥ Q <
= Sl
1 cemecTp
2 DHepreTrka Omnpenenenue TerioBoro dddexra peakuu HeUTpa- 4 OIIK-1,
XUMHYECKHX IPOLECCOB. |JM3aLUN OIIK-2,
XuMuyeckas Hroro 4 OIIK-5
TEPMOJINHAMUKA.
3 Xumunueckas KuHeTHKa. | CKOpOCTh XUMHUYECKUX peaKIil. XMMUYECKOE PaBHO- 4 OIIK-1,
XHUMHUUECKOE PAaBHOBECHE. | BECHE. OIIK-2,
K-
Hroro 0 >
4 Dnexrpoxumudeckue | Dnekrponus. Kopposus OIIK-1,
nporiecchl. Kopposus Hroro OIIK-2,
METaJIJIOB. OIIK-5
5 ®a3oBble paBHOBECH B | /[l[narpamMma IUIaBKOCTH IBYXKOMIIOHEHTHOW CHUCTEMBI. OIIK-1,
TEeTEPOTreHHBIX CHCTEMAX. |pr OIIK-2,
OIIK-5
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMHUHAPBHI)
HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabiuue 8.1.
Tabmuua 8.1 — HaumeHoBaHME NPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
4 ¥ =
= 2 E
3 S 5
& = 5
HasBanus paznenos HaumeHoBaHue MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
- =
> (= =
Y o 2
= o
1 cemectp
1 OcHoBHBIE IOHATHSA U | BXOTHON KOHTPOJIb (HalMcaHue CUMBOJIOB XMMUYE- 2 OIIK-1,
3aKOHBI XUMHH. CKHX 3JIEMEHTOB, paciyeT MOJISIPHBIX Macc COEeIUHe- OIIK-2
HUM, paccTaHOBKA KO((UIIMEHTOB B ypaBHEHUAX pe-
akuuit). Pemenue 3amaq: 1) HaxoxJeHNE SKBUBAJIECHTA
IIPOCTBIX BEUIECTB; 2) pacyeT IKBUBAJIEHTHBIX MacC
MPOCTBIX U CJIOKHBIX COCTUHEHHH; 3) pacueT oObema
ra3a Ipyu HOPMaJIbHBIX YCIOBUAX U YCIOBUAX, OTINY-
HBIX OT HOPMAJIbHBIX; 4) pacueT uncia YacTHIl Belle-
CTBa B OIIPEJICIIEHHOM Macce Uil o0beMe; 5) pelieHue
3a/1a4 ¢ XUMUYECKUMHU ypaBHEHUAMU; 6) 3a1auu Ha
"U30BITOK-HENOCTATOK"
Hroro
2 DHepreTuka I)pacuer TemnoBoro a3 eKxTa peakiiu Mo 3aKoHy 2 OIIK-1,
XUMUYECKHX TporeccoB. |['ecca; 2) onmpenenenue Tuia peakiuuu (9K30-, IHI0- OIIK-2

XuMu4deckas
TEPMOANHAMHUKA.

TEPMUYECKHUIA); 3) pacyeTsl O TEPMOXUMUYECKUM
ypaBHEHUAM; 4)ompe/ieieHre CaMOIPOU3BOILHOTO
HaIpaBJIeHUs TPOTEKAHUS PEAKIUH; 5)pacyeT TepMO-
JMHAMHYECKHX MapaMeTpPOB MPOTEKAHUS PEaKIuU
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Htoro

3 XuMuyeckasi KUHETUKa. | 1)3anuch 3aKoHa AEHCTBYIOIIUX Macc Ul XUMHUYe- 2 OIIK-1,
XHUMHYECKOE PAaBHOBECHE. | CKMX PEaKIIHii;2)pacueT U3MEHEHHUSI CKOPOCTH PeakK- OIIK-2
LMY TIPY U3MEHEHUH JIaBJICHUS, KOHIIEHTPAlluu pea-
TeHTOB; 3) pacyeT U3MEHEHUs] CKOPOCTU PEAKLIUU IpU
MOBBIIIEHUH TeMIepaTypsl 1o npasuity Bant-I'opda
U YpaBHEHUI0 AppeHnyca; 4)pacyer TeMIIEepaTypHOro
K03(h(hUIHEeHTa CKOPOCTH PEAKIINHU; 5)OTpeieieHUe
SHEpPI'UU aKTUBALUU peakluu; 6) OnpeieeHus cMe-
LIEHMsI PABHOBECHS IIPU U3MEHEHUH TEMIIEpaTyphl,
JIABJICHMsI, KOHLIEHTPALUHK; 7)pacdeT KOHCTAHT PaBHO-
BECHsI XUMUUECKUX peakluii; 8) pacyeT n3MEHEHUs
KOHLICHTPALUi pEareHTOB Yepe3 KOHCTAaHTY PaBHOBE-

cust
Hroro 2
4 DeKTpOXUMHYECKHE 1 )HanucaHue OKUCIUTENIbHO-BOCCTAHOBUTEINIBHBIX pe- 3 OIIK-1,
npoueccel. Koppo3us aKuui; 2) onrcaHue MPUHIIUIA PaOOThI rajJbBaHUuE- OIIK-2
METaJlJIOB. CKOI'O 3JIEMEHTa; 3) 3alKCh YpaBHEHUH peakiui, npo-

TEKAIOIINX B rajJbBaHUYECKOM 3JIEMEHTE; 4) pacyeT
AJIEKTPOJHOTO NOTEHIIMANA [TPU CTaHJAPTHBIX U HE-
CTaHJAPTHBIX YCIOBUSAX; 5) pacyeT IeKTPOIBUKY-
IIEH CHJIBI TAJIbBAHUYECKOTO AJIEMEHTa; 6) cocTaBie-
HUE YpaBHEHUH 2JIEKTPOAHBIX IIPOLECCOB MPH JJIEK-
TPOJIN3€ PACIIJIAaBOB U PACTBOPOB; 7) BHIYMCIECHUE
Macchl 1 00bEMOB 00pa30BABIIMXCS TPOAYKTOB B IPO-
1ecce AeKTpoiu3a no 3akoHam dapanes; 8) onpene-
JICHHE BBIXOJ1a 110 TOKY; 9)cocTaBieHne ypaBHEHUIH
pPEAKUMI NPH XUMUYECKON U 3IEKTPOXUMUYECKON
Koppo3uu MeTauioB; 10) BBIOOp 3aIIUTHOTO MOKPHI-
THS OT KOPPO3HUU

Hroro 3
5 ®a3oBbie paBHOBecHs B | Pemienne 3anad: 1) onpenenenue komudecTsa a3 cu- 1 OIIK-1,
TeTEePOTeHHBIX CUCTEMaX. |CTEMBI M CTETIEHEH CBOOO/IBI IIPH OTIPEIEICHHBIX OIIK-2

YCIIOBUSIX; 2) ONIpEeNICHNe MacChl U COCTaBa TBEPOM
U SKUAAKOH (a3 mo mpaBuily phryara.

Hroro !
6 PactBopbI 1)pacueT HaBeCKH AJI1 HPUTOTOBIIEHUS! paCTBOPOB 2 OIIK-1,
pa3HbIX KOHLIEHTPALML; 2) onpeieneHne 0CMOTHYe- OIIK-2

CKOTO JIaBJICHUS PACTBOPA; 4) ONpECIICHHE TeTUIOTHI
pacTBOpEHHUS; S)pacyeT TeMIepaTypbl 3aMep3aHus U
KHIICHHS PACTBOPOB.

HUroro

Hroro 3a cemectp 12

9. CamocrosiTesibHAs1 padoTa
Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B
tabmune 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

O (&)
= =
Q = g
o Qe o T
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos 2 &5 @OpMBI KOHTPOJIA
paboThI B s 2
= a =
& o 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- 3 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 4 0 5 ¥ 3allaHuIo, 0 5 T 1o
MaTepuaa naboparopHoii paboTe,
Tect
OdopmiieHre 0TIETOB TIO 2
naboparopHbeIM paboTam
Htoro
3 Xumunueckast kuaetuka. |IlogroroBka k mpaxkTuye- 4 |OIIK-1, |KoHcmekT caMonoaroToB-
XUMHYEeCKoe paBHOBECHE. |CKUM 3aHSATHUSIM, CEMHHA- OIIK-2, |ku, Onpoc Ha 3aHATUSX,
pam OIIK-5 OT4eT Mo UHANBUTYAITb-
[TpopaboTka JIEKITMOHHOTO 4 HO(I;/[y 3az[aHmuo, O6quT 1o
TOPHOU T
MaTepuana nmabopaTopHoi padore,
Tect
OdopmieHre 0TYETOB 10 2
JabopaToOpHBIM paboTam
Hroro 10
4 DNEeKTPOXUMHUYECKHE [ToaroroBka Kk mpakTuue- OIIK-1, Koncmext camoroaroros-
npoueccol. Kopposus CKHUM 3aHSATHSIM, CEMHHA- OIIK-2, |ku, Onpoc Ha 3aHATHUSX,
METaJIOB. pam OIIK-5 OT4er Mo MHANBUYAIIb-
HOM HU TYET II
[TpopaboTka JIEKIIMOHHOTO 6 0 5 ¥ 3allaHuIo, 0 5 T 1o
MaTepuaa naboparopHoii paboTe,
Tect
OdopmiieHre 0TIETOB TIO 2
naboparopHbeIM paboTam
Hroro 14
5 ®a3zoBbie paBHOBecHs B | [loaroroBka k mpakTuue- OIIK-1, KoHcnexT camMmononroros-
TeTePOTeHHBIX CUCTEMaX. |CKUM 3aHSATHUSM, CEMHHA- OIIK-2, |ku, Onpoc Ha 3aHATUSX,
pam OIIK-5 OT4eT Mo UHANBUTYAITb-
[TpopaboTka JIEKITMOHHOTO 4 HO(I;/[y 3az[aHmuo, O6quT 1o
TOPHOU T
MaTepuaa nmabopaTopHoi padore,
Tect
OdopmieHre 0TYETOB 10 2
JabopaTopHBIM paboTam
Hroro 10
6 PacTBOpBI [ToaroroBka Kk mpakTuue- OIIK-1, Koncmext camomoaroros-
CKHM 3aHSITHSIM, CECMHHA- OIIK-2 ku, Onpoc Ha 3aHATHSIX,
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pam OT4er no UHANBUAYAIb-
[IpopaboTka JIEKIIMOHHOTO 4 HOMY 3a]aHmio, Tect
MaTepuana
Htoro 8

Hroro 3a cemectp 54

Hroro 54

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

. N MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NESATEIBHOCTH mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
3auer 30 30
KoncnexT camMmomoaroros- 2 2 2 6
KH
Kontponpnas paborta 5 5 5 15
Ormpoc Ha 3aHATUAX 5 5 5 15
OTyer o MHIUBUAYATb- 5 5 5 15
HOMY 33/1aHHIO
Otuer o naboparopHoii 3 3 3 9
pabote
Tect 3 3 4 10
Hroro makcumym 3a nepu- 23 23 54 100
on
Hapacratomum nrorom 23 46 100 100
11.2. IlepecyeT 62J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEJICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [lepecueT 6ayuI0B B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
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
[lepecuer cymMMbl 6aJIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTaBIEH B TaOmuile
11.3.

Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJIOB B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Onenka (I'OC) Urorosas cymma 6amios, Onenka (ECTS)

YUYUTBIBACT YCIICUIHO CIaHHBIN

CornacoeaHa Ha noprane Ne 32620 10



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. [DnexTponHsIil pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/5136 (marta 00-
pamenusi: 21.06.2018).

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. Xumwms: YueObHoe nocobue / I. B. Cmupnos, I'. M. fkynuna; MuHuctepcTBO 00pa3oBaHuUs
Poccuiickoit ®enepanun, ToMCKHMII TOCYAapCTBEHHBI YHUBEPCUTET CHUCTEM YIIPABICHUS U PaJHOIIICK-
TpoHukHu, Kadeapa TexHomoruu paano3aeKTpoHHOM ammapatypsl. - Tomck : TMILJO, 2000. - 157 c. : n.
(mamuume B 6ubmmorexke TYCVYP - 31 2k3.)

3. T'mnka H.JIL. 3agaum u ynpakHeHus 1o oOmieit xumuu : YueObHoe nocodue ais By3os / H. JI.
['muuka. - 20-e u3n., crepeorut. - M. : Xumus, 1973. - 263[1] c. : un. - b. u. (Hanmuuune B bubmoteke TY -
CVYP - 38 3K3.)

4. Ywukun E.B. Xumus [Teker]: yue6noe nocobue / E. B. Uukun; MunuctepcTBo 00pa3oBaHus U
Hayku Poccuiickoit @enepanun, TOMCKUI roCyTapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUSA U PAJIHO-
anekTpoHukH (Tomck), DakynbTeT AUCTAaHIIMOHHOTO 00y4eHus. - Tomck: Db Konrtent, 2012. - 170 c.: ui.
- bubmorp.: c. 157. (nanuune B 6ubaroreke TYCVYP - 62 5k3.)

5. Xwumus: Yuebnoe nocobue / Hukun E. B. - 2012. 170 c. [DnekrponHHbIi pecype] - Pexum o-
cryma: http://edu.tusur.ru/publications/1138 (mata oopamenus: 21.06.2018).

12.3. YueOHO-MeTOAUYECKHE MOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHuYeCKHe MOCO0Uus

1. UYwukwun E.B. CoopnuK 3ama4 o obmielr xumuu [Tekcr] : yaeOHO-MeTonudeckoe mocodbue / E.
B. Uukun; pen. kana. xuM. Hayk A. U. I'amanos; pem. C. S. AnekcannpoBa; MUHHCTEPCTBO 00pa30BaHUS
u Hayku Poccuiickon ®@enepanyu, TOMCKUI rocylapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U pa-
nuo3ekTpoHuku (Tomck). - Tomck: Tomckuii rocyiapCcTBEHHBIM YHUBEPCUTET CHCTEM YIIPaBIICHUS U pa-
T03IeKTpoHUKH, 2015. - 296 c. (Hanuuue B 6ubmmorexke TYCVYP - 100 3k3.)

2. Xwumwus: Metoauueckue ykazaHUS IS IPOBEICHUS MPAKTUUYECKUX 3aHATUH, TaOOPaTOPHBIX
paboT 1 OpraHu3alui CaMOCTOSTENFHON PabOTHI CTYAEHTOB MO qTUcHUIUTHHE «XuMus» / Tuxonosa M. B.
- 2015. 26 c. [DnekTpoHHbIi pecypc] - Pexxum nmocrtyma: http://edu.tusur.ru/publications/5137 (mara 06-
pamenusi: 21.06.2018).

3. COopHuEK 3a7a4 U yIpaxHeHUH 1o oOmieit xumun: COOpHHK 3a7ad M yIPaXHEHUH TI0 00IIei
xumun  / Ywuxkun E. B. - 2012. 220 c. [DOnekrponsbii pecypc] - Pexum mgoctyna:
http://edu.tusur.ru/publications/642 (nara oopamenus: 21.06.2018).

4. JlaGopaTopHbIe pabOThI 0 XUMHH: Y YeOHO-METOANIECKOE TTOCOOUE JIJIsl IPOBEACHHUS JTabopa-
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TOPHBIX PAadOT M OpPraHU3aIMH CaMOCTOATENBbHOM paboThl cryaeHToB / TuxonoBa M. B. - 2018. 50 c.
[OnmexkTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7169 (mara oOpareHus:
21.06.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHJIOB MIPEIOCTABIAIOTCS B (hOopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IlpoeccuonaibHbie 6a3bl JAHHBIX U HHGOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIbHBIA TOPTAI

2. http://www.xumuk.ru — nH(OpMaIMOHHO-CIPABOYHBIE PECYPCHI

3. http://elibrary.ru — HayyHas 31€KTpOHHAast OMOIMOTEKA

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

5. http://mv-tihonova.ucoz.ru - uHGpOpMaLMOHHBIN caiiT 11 cryaeHToB TYCYPa

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JUCIUILIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUITIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne 1JIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIOBBIX M MHAWBUIYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEXKYTOYHOU aTTECTAI[UU HCITONIL3YEeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTces
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl

VYueOHas aymuTopus

ydeOHast ayJuTOPUS TSI TPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA, ydeOHas ayAUTOPHS IS IPOBE -
JIEHUS 3aHATUN MPAKTUYECKOTO TUIA, YdeOHast ayauTOpus ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIIEHUE JIJIs1 KypCOBOTO NMPOSKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX pa0OT), MOMEIICHUE ISl IPOBEIE-
HUS TPYNIOBBIX U WHANBUAYAIBHBIX KOHCYJIBTAIIUHN, TOMEIICHHUE AJIsl IPOBEICHUS TEKYIIETO KOHTPOJIS U
POMEXYTOYHOH aTTeCcTalluy, MOMEIICHUE TSl CAMOCTOSTEIBHON PabOThI

634050, Tomckast o6macts, 1. Tomck, JlennHa npocrnexT, a. 40, 423 ayn.

Onwucanue uMeronierocst 000pyIOBaHUS:

- Komnsrotep Pentium Dual Core G850;

- Tenesuzop LED 47,

- [lIka¢ mabGopaTopHbIil (BBITSIKKA);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Windows XP
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13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT
JlaGoparopust xumMuu
yueOHasi ayJUTOpHs Il IPOBEICHUS 3aHATUH 1TaOOPaTOPHOTO THIA
634050, Tomckast o6mactb, 1. Tomck, Jlennna npocmnexr, a. 40, 424 ayn.
Onucanue uMerouierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- Cron nabopaTopHslii (6 1mT.);
- Crou nabopaTopHbIi BICOKUH - 3 (6 1IT.);
- ®oroanexrpoksnopumerp KOK-3-01;
- llIxad BBITSKHOM;
- Kommutekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
- Pabouee mecTo mpenoaBares.
[TporpamMHoOe obecrieueHue He TpeOyeTcsl.

13.1.4. MarepuajibHO-TeXHHYECKOE U MIPOrPaMMHoOe o0ecrnedyeHue 1Jisi CAMOCTOSITeIbHON padoThl
Jiiss caMoCTOsTENbHON pabOThl MCIIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIJIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacThb, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81'Tw. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYCHBI K ceTu «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(hopMaMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe 0O0ecnedeHne TUCUUIIIMHBI ISl JIMI ¢ OrPAHMYEeHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSI U HHBAJIM/I0B

OcBO€HHE NUCLMIUIMHBI JIMIAMU C OTPAHUYEHHBIMH BO3MOXXHOCTSMH 370POBbS U HHBAIHJIAMU
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00YyUSHUS OOIIEro U CIIeUaIbHOTO Ha3HAYCHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEeIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUIIMBAIOIIEH amnmapaTypbl, MyJTbTUMEIUUHBIX CPEJICTB U JPYTUX TEXHUYCCKUX CPEJICTB IMpUeMa/mepesa-
i yueOHOM nH(OpMaIMU B TOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI TIPETOIaBaHus i1 00yJaroIXCs
C UHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasi ayIuTOpHUs, B KOTOPOU 3aHUMAIOTCS
oOyyaromiyecsi ¢ HapylIeHHeM cllyxa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayTMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKITMOHHBIX U YUEOHBIX ayJJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA yIAIEHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WM Claif/la Ha 9KpaHe) MPU MOMOIIY BUACOyBETUUHUTENEH 151 KOM(GOPTHOTO IPOCMOTpA.

[Ipu 3aHgTHAX ¢ OOYYAIOMIMMUCS ¢ HAPYLIEHUSIMH OMOPHO-IABUIaTEJIBLHOI0 aNNapaTa MCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOCTBA BBOAA MH(OPMAIIUU U IpYTHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
nadu yaeOHoU nH(pOpMaIMK B TOCTYIMHBIX (opMax, MOOMIIEHON CUCTEMBI OOyUISHHUS TSl JTFO/IeH ¢ WHBA-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
1. OTkpbITas cuctema. ..
a) 0OMEHHBAETCS C OKPYKAIOIIEH Cpefoit FJHEPTHeid, HO HE MOXKET 0OMEHHBATHCS BEIIECTBOM
0) oOMEHUBaETCA ¢ OKPYKAIOIIEH CPeoN BEIIECTBOM U YHEPTUECH
B) HE OOMEHUBAETCS C OKPYKAIOIIE cpefioil HU BEIIeCTBOM, HU YHEPTHEH
T') 3TO CUCTEMa, TJIC MPOTEKAIOT TOJIHKO TOMOTCHHBIC peaKIInu

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

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

6) HC 3aBHUCHUT OT IYTHU pCAaKIUU, a 3aBUCUT OT COCTOAHUSA UCXOOHBIX PCArCHTOB U IIPOAYKTOB pEC-
aKIUH

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

T') 3aBUCHUT OT IyTH PEAKLIUU U OT COCTOSIHUS MIPOJYKTOB PEAKIIHH

3. B u30nupoBaHHOM cUCTEME CaMOIIPOU3BOJIBHO UAYT TOJIBKO TE MPOLECCHI, KOTOPHIE COMPOBO-
KTAIOTCHL....

a) yBEJIMUEHUEM SHEPIUU B CHCTEME

0) yMEHBIIIEHUEM YHTPOIIUU

I') yBEJTHMUEHHEM SHTAJIBIIUU

1) YBEJIMYEHUEM SHTPOIUU

4. Ecnu a1 XMMHYECKOM peakluy Npy JaHHBIX YCIOBUAX M3MeHeHue 3Hepruu ['udoca <0, to pe-
aKIusl....

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

0) ueT caMoOnpOU3BOJIBHO B 0OpaTHOM HarpaBlIeHUH

B)UJIET CAMOIIPOU3BOJILHO B MPSMOM HaIpaBIECHUHU

I') UJET B IPSIMOM, U B OOpPaTHOM HalpaBICHUHU

5. Kak 3aBUCHUT CKOPOCTb XUMUYECKON PEAKIIMH OT KOHIICHTPALMU UCXOAHBIX PEAareHTOB?

a) NP YBEJIMYEHUU KOHLEHTPALUU CKOPOCTh YBEIMYUBACTCS

0) npy yBETMYEHUH KOHLIEHTPALIMH CKOPOCTh MOXET YBEIMUUBATHCS WM YMEHbBILATHCS, B 3aBUCH -
MOCTH OT IIPUPO/IbI PEAr€HTOB

B) NIPY YMEHBIICHUU KOHIIEHTPALUU CKOPOCTh YBEIUUYHUBACTCS

') CKOPOCTb HE 3aBUCHUT OT KOHIIEHTpALU1

6. Cornacuo npaBwiny Baut-T'obda, npu yBenmuennn temmneparypsl Ha Kaxasie 10 rpaaycoB, cKo-
pPOCTb peaKkLuu. ..

a) yMeHbllaercs B 2-4 pasza

0) yBenuuuBaercs B 2-4 pasza

B) yMmeHb11aercs B 10 pa3

I') yBEeJIMUUBaeTcs B 5 pas3

7. YTo Takoe SHEprusi akTUBALlMK peakuuu?

a) SHepreTUYecKkuil 0apbep peakun

0) moJIHast SHEPrUs YaCTHIl B CHCTEME

B) JIONIOJIHUTEINbHAS SHEPIHsl, KOTopas HeoOxoauma Juist 3 (HEeKTUBHOTO COyAapeHHs YaCTHI]
') CyMMa MOTEHIIMAJIbHON ¥ KUHETHUECKON SHEePruit

8. Kakue (baKTOpLI BJIMAIOT HA CMCIICHUC XUMHWYCCKOI'O paBHOBeCI/I}I?
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a) TeMIieparypa, Karaau3aTop, JaBJICHHUE

0) Temrieparypa, JaBJICHHE, KOHIIEHTpAIUs

B) JaBJICHUE, KOHIIEHTpAIUs, KaTaJIu3aTop

T') CTETIeHb H3MEJBPUYCHHOCTH, JIABJIICHUE, TEMIIEpaTypa

9. B y31ax KpUCTAUIMUECKON PEIIETKHA MeTalla HaXOASITCA. ..

a) MOJIOXKUTCIIBHO 3apAKCHHBIC HOHBI MCTAJlJId, CBA3aHHBIC C 3JICKTPOHAMU

0) oTpUIIATENHHO 3apsKEHHbIE HOHBI METaJlIa, CBA3aHHBIE C AIEKTPOHAMHU

B) 9JIEKTPOHBI, ABHXKYIIHECS CBOOOTHO

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

HBI

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

a) MoJ AeMCTBUEM AJIEKTPUUECKOrO TOKA MIPOTEKAeT XUMHUECKasi peakius

0) o1 IeHiCTBUEM DIIEKTPUYECKOT0 TOKA BRIPAOATHIBACTCS ANEKTPUIECCKAS DJHEPTHS

B) BO3MOXHO IIPOTEKaHHE XUMHUUECKON peakiuu 6e3 y4acTHsl JeKTPUYECKOro ToKa

T) B pe3yabTaTe MPOTEKAHUS XUMHUECKON PEaKIUU BhIPA0AThIBACTCSI SJICKTPUUECKUN TOK

11. Kakue 31eKTpoibl IpH IEKTPOJIN3E ABISIOTCS HHEPTHBIMU?

a) Me/THbIe

0) LIMHKOBBIC

B) rpapuTOBBIC

') AJIIOMUHUEBbIE

12. Kakoii u3 ciiyyaeB He OTHOCHUTCS K AJIEKTPOXUMHUYECKOU KOppo3uu?

a) U3JeKe U3 CTaju MOrPYKEHO B PACTBOP CEPHOM KUCIIOTHI

0) u3zenre U3 CTallu OKUCIISIETCS. KUCIIOPOJIOM BO3yXa

B) MEJIHBIN U ’KeJIe3HbII MPOBOJ KOHTAKTUPYIOT B pacTBOpeE Cyib(dara Menu

') CTAJIbHOE U3JIEJUE, MOKPHITOE CIOEM HUKENS, B PACTBOPE KUCIOTHI

13. OTHOWIeHKE YKcTia MOJIEH PaCTBOPEHHOTO BEIIECTBA K 00bEMY pacTBoOpa - 3TO...

a) HopmasbHast KOHIICHTpAIHs

0) MaccoBas 1o

B) MonsipHast KOHIICHTpAITHs

r) MomnbsHas 107s

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

a) llenounas

0) Kucnas

B) HeliTpanpHas

) 3aBUCHUT OT NPUPOABI BEILIECTBA

15. CornacHo 3akony Paysns, naBineHue napa Hajl paCTBOPOM. ..

a) BCer/ia BhIIlIe, YeM HaJ YUCTBHIM PACTBOPUTEIIEM

0) Bcerna HIDKE, YeM HaJl YUCTHIM PaCTBOPUTEIIEM

B) paBHO JIaBJICHUIO Tapa HaJl YUCTHIM PacTBOPUTEIIEM

T') MOCTOSIHHO TIPH JIFOOBIX YCIOBHSIX

16. Ecnu B 4ncTyt0 BOAy 100aBUTH HEOOINBIIOE KOIUYECTBO COJNH, TO TeMIepaTypa 3aMep3aHus
OyIeT...

a)0

B) =0

') HE U3MEHUTCA
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17. CornacHo nipaBmity ¢a3 ['m60ca, 4ncio 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 TUIIBL:
a) 3aMep3aHMsl, BHIYUTAHUS, TIOTJIOIEHUSI.

0) 3aMep3aHusl, BEIUNTAHUS, BBIIIEIIAYMBAHUS.

B) BBIUYUTAHUS, BHEIPEHHUSI, PACTBOPEHHSI.

') BBIYMTAHUS, BHEIPEHUS, 3aMEILICHHUS.

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

0) Maccy KUIKou (a3l

B) Maccy TBepoi ¢asbl;

') BCE OTBETHI BEPHBI.

20. CruiaBbl OTHOCSTCS K BEILIECTBaM, KOTOPBIE MOXHO Ha3BaTh...
a) O9BTEKTUYECKUMHU CMECSIMU

0) TBepABIMH PacTBOpaAMHU

B) T€TEPOr€HHBIMH CHUCTEMaMU

') HEOTHOPOIHBIMH CUCTEMAMHU

14.1.2. Tembl HHANBHUAYAJTbHBIX 32/1aHUI

NunuBunyanpHOe 3a1anue « OCHOBHBIC TTIOHATHUS U 3aKOHBI XUMUM)

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

2. BoluncnuTe MOJISIpHYIO Maccy BeliecTsa, eciu Macca 500 mu ero napos npu 87 0C u gaBieHun
96 xIla paBna 0,93 .

3. Halitu QaxTop 3KBUBaJIEHTHOCTH M SKBUBAJIECHTHYIO Maccy 3JIEMEHTOB B coenuHeHusx: MgO,
NiCl2, CaF2.

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

5. Onpenenure o0beM a3ota (H.y.), UCIOIB30BAHHOIO JJIsl CHHTE3a aMMMaKa, €CJIM MOoIy4eHo 8,5 T
IPOAYKTa PEaKIUH.

WNuauBuyanbHOE 3a1aHNe « DHEPTreTUKAa XUMUYECKHUX MTPOLIECCOB. XUMHUYECKask TEPMOIMHAMUKA

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

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

2. PaccunTaB nzMeHnenue >Hepruu ['ub0ca, ycTaHOBHTE, TP KaKOW TeMreparype Hanbosee Bepo-
ATHO NpoTeKaHue AaHHou peakuuu — npu 25 0C waum npu 100 0C?

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

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

N2(r) + O2(r) = 2NO(T1)

NunuBuayanbHoE 3a1aHNE « XMMHYECKAs] KHHETUKA. XUMUYECKOE PAaBHOBECHEY

Hanuimure kuHeTHUeCKoe ypaBHEHUE PEAKLIUU:

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

Kak u3MeHHTCSI CKOpPOCTh PEaKIfy, eclii: a) B CHCTeME YMEHBIIUTh JaBlieHHe B 3 pasza; 0) yBe-
JUYUTH KOHLIEHTPALIMIO TapOB BOABI B 3 pa3a; B) yMEHBIIUTh KOHLIEHTPALIMIO TIApOB BOJbI B 2 pasa.

Onpenenuth TeMIepaTypHbIil KOOPPHUIIMEHT CKOPOCTU PEAKIINH, €CIIM IPU MOHWKEHUH TeMIlepa-
Typsl Ha 45 0C peakuus 3ameiuiIack B 25 pas.

Peakuus nporekaer npu 20 0C. DHeprusi akTUBAaLMU PEAKUMU B OTCYTCTBUU KaTajld3aTopa paBHa
75 xJI>x/mMonb, a B ipucyTcTBHH Katanu3atopa — 50 k/x/monbs. Bo ckonbpko pa3 Bo3pacTaeT CKOPOCTh pe-
aKIMKM B IPUCYTCTBUM KaTtaiuzaTopa?
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B kakoMm HarpaBneHHH OyIeT MPOUCXOIUTH CMEIICHHE PABHOBECHSI PEaKIHH

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

€CJIM: a) YBEIMYUTH TeMIIepaTypy; 0) yMEHBIIUTH JIaBJICHUE B CUCTEME; B) YBEIHUUUTH KOHIICHTpA-
uto okcuna azora (I).

3anuumnTe BHIPAKEHUE KOHCTAHTHI PABHOBECHUS AJIsl PEAKLUU:

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

BbIuncnuTh KOHCTaHTY paBHOBECHS PEaKIMM, €CJIM HadanbHas KoHueHTpanus H2 Obuta pasna 0,5
MOJIb/J1, HaYalibHasl KoHLeHTpanus 12 - 0,2 Moib/11 1 K MOMEHTY paBHOBecHsl nmpopearupoBaio 20% Bozao-
pona.

NunuBuayansHOE 3a1aHue «DIEKTPOXUMUUYECKHE npoliecchl. Koppo3ust MmeTannoB»

1. 3anmcaTh cxeMy TaJbBaHUYECKOTO AJIEMEHTA, COCTOSILET0 M3 KOOAJIBTOBOIO M KaJMHEBOTO
AIIEKTPOJIOB, MOTPYKEHHBIX B PACTBOPBI CBOMX COJICH; HANMCATh YpaBHEHHUsI 3JIEKTPOAHBIX IPOIECCOB; Ha-
[UCaTh YPaBHEHUE PEAKIMH, KOTOpasi MPOTEKAET B FAJIbBAHUYECKOM DJIEMEHTE; pacCUUTaTh JJIEKTPOJIBU-
KYILIYIO CHUJIY TallbBAaHUYECKOTO 3JIEMEHTA MPU CTAaHAAPTHBIX YCIOBUSAX; PACCUUTATh 3JIEKTPOABHKYIIYIO
CHIly TajbBaHHWYecKoro sjeMmeHTta npu temneparype 30 0C u konuenrpamusx monoB C(Cd2+) = 0,4
moutb/it; C(Co2+) = 0,3 momb/.

2. Jlnd cnenyrolux BELIECTB HAaMcaTh YPAaBHEHUS AJIEKTPOJHBIX MPOLIECCOB IIPU IEKTPOIU3E U
yKa3aTh, KaKue MpOoIyKThl 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 ¢ HEpaCTBOPUMBIMH AIICKTPOTAMH.

3. Kakue npoaykTsl 00pa3yroTcst pH 3eKTpoiuse BogHoro pactBopa KCl ¢ muHepTHBIME 371€KTpO-
namu? Hamuimmre ypaBHEHHS SJIEKTPOJIHBIX MPOIECCOB. BhruMcanTh mMaccy Wi 00beM IPOAYKTOB Ha
ANIEKTPOJIaX , 00Pa3yIOIIUXCs IPU MPOITyCKaHUU Toka cuitoit 10 A B Teuernun 30 MUHYT, €CIIM BBIXO TIPO -
nykra coctapigeT 70%.

4. CocTaBUTh CXEMY KOPPO3MOHHOI'O T'aJIbBAHUYECKOIO 3JIEMEHTA, BO3HMKAIOIIETO BO BIIAKHOM
BO3/yX€ IPU KOHTAKTE aJlOMUHUS U XpoMa. Hammcare ypaBHEHUS 3J€KTPOIHBIX MPOLIECCOB U ypaBHEHUE
pouecca KOppo3HH.

5. LIMHKOBYIO TJIACTHUHY, TOKPHITYIO MEJIbIO, OMYCTHJIM B PAaCTBOP CEPHOM KUCIOTHI. Omnpenenure
TUII TIOKPBITUS, HAITUIINTE YPABHEHMSI AJIEKTPOJHBIX IIPOLIECCOB KOPPO3HHM, €CIINM MOKPBITUE HE pa3pylle-
HO U B CJIy4ae €ro pa3pylleHus, COCTaBbTE CXEMY TaJIbBAHUYECKOTO AJIEMEHTA.

NunuBunyansHoe 3ananue «PacTBopb»

1. Kakoit 06bem 50% pactBopa KOH (- = 1,538 r/cm3) tpebyercs st npurorosienus 3 i1 0,1 M
pactBopa KOH?

2. KakoBa MonsipHasi 1 HOpMasibHas KoHIeHTpauuu pactBopa H2SO3, 700 mi1 koToporo comepxar
20 r H2S03?

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

4. Hackonbko moBbicuTCsl Tkunm v moHU3UTCS T3am pacTBOpa MO CPaBHEHHUIO C YHCTOW BOJIOM,
ecau B 100 r Boas! pactBoputsh 60 r caxapo3st C12H220117?

5. Haligute MONSIpHYIO MacCy HE3JIEKTPOJIMTA, €CJIM MpHU pacTBOpeHuu 28 r BemiecTsa npu 27°C
ocMmoTHueckoe naBienue coctasmiio 700 kIla. O6wem pactBopa 1 1.

6. ITpu 100 °C naBneHUe HACHIIIIECHHOTO Tapa HaJl pacTBopoM, cojaepskamuM 0.05 Mok cynabgara
Hatpus B 450 1 Bozpl, paBHo 100, 8 xIla. Onpenenuts KaxyIylocs CTENeHb TUCCOIUALNU Cybdara Ha-

TpHsL.
NuauBuayanbHoe 3ananne «Da30Bble PABHOBECHS B TETEPOTECHHBIX CHCTEMAaX)»
[To quarpamMe MJIaBKOCTH JBYXKOMIIOHEHTHOM cucteMmbl Ge-Zn OnpeaenunTe:
1) Tun quarpaMmel;
2) yncio u BUJ (a3, YUCIO KOMIIOHEHTOB M YHCJIO CTeneHeld cBOOOABI Il 00acTel AuarpaMMbl
I-V;

3) uucno u Bua (a3, YMCIIO0 KOMIIOHEHTOB W YUCJIO CTEMeHel CBOOOIbI IJis TUHUHN auarpamMmbl EL,
LQ, EG, QB; ykazatb JTUHUM COJIMIyCa U JTUKBUAYCA, JIUHUIO BHIMOPAKUBAHUS IBTEKTHUKH, IBTEKTHUYE-
CKYIO TOUKY;

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

1) TEMIIEpaTyphl TUTABJICHUS YUCTHIX KOMITOHEHTOB Ge u Zn;
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5) TemmiepaTypy IUIaBICHUS U COCTaB IBTEKTUUECKOM CMeCH;

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

7) onucaTh MpOLIECChl B TOUKAX COOTBETCTBUS al,a2,a3,a4,a5 KOTOpbIE MPOUCXOAT B CUCTEME MPHU
OXJIAXKICHUH pacIljiaBa.

14.1.3. 3auér

1. OcHOBHBIE MOHATUS XMMHH: aTOM, MoJIeKyna, noH. KonmyecTBo BemecTtsa. MomsipHas Macca.
Xumunueckue popmyisl. [IpaBuna 3anuc XuMU4YECKUX YpPaBHEHUH.

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

3. 3akon ABoranpo. Hopmanbhble ycnoBus. MonsipHblii 00beM rasa. YpaBHeHue MenperneeBa-
Knaneipona.

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

5. Xumnueckas TepMoAMHaMuKa. XMMHUYECKHE CUCTEMBI M UX TUIBL. TepMoaMHaMuyecKue napa-
MeTpbl. CTaHnapTHBIE YCIOBUS. TepMOJMHAMUYECKOEe paBHOBECHE. THUIBI TEPMOJMHAMUYECKUX IPOLEC-
COB.

6. 1 3akoH TepmoauHaMuKH. PaboTa B XuMHUeCcKUX cuctemMax. JHTanbnus. Vi3MeHeHue sHTanbnuu
B Ipoliecce XuMuueckoi peakiuu. TemnoBoit 3dekt. Dk30 — ¥ IHAOTEPMUUYECKUE PEAKIIHH.

7. Tepmoxumusi. TepMoxumMuueckue ypaBHeHUs U UX ocoOeHHocTH. CTaHAapTHASI SHTAJIBIINA 00-
pa3oBaHMsl BEILIECTBA.

8. 3akoH ['ecca. Cnencrtue u3 3akona ['ecca. Pacuer TeroBoro s dexra peakiuu.

9. OuTponus. M3mMeHeHHe PHTPONMM B IIpOLECcCE XMMHUUYECKOW peakuuu. MI3MeHeHne 3HTponuu
IIPU U3MEHEHUU TEMIIEpaTypbl, arperaTHOr0 COCTOSIHUSL.

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, BIUSIONINE Ha CKOPOCTh PEaKLUu.

12. T'omoreHHble U reTeporeHHslie peakiuu. OOpatumble 1 HeoOpaTUMbIe peakiuu. Biausaue arpe-
raTHOTO COCTOSIHUS U CTETIEHU JUCIIEPCHOCTH Ha CKOPOCTh PEaKIUu.

13. 3aBUCMMOCTb CKOPOCTH PEaKLUU OT KOHIIEHTpALUil pearcHTOB. 3aKOH JEHCTBYIOIMX Macc.
KoHcTaHTa CKOpOCTH peakLny.

14. Oneprus aktuBanuu peakuuu. Karanuzarop. MexanusMm JeicTBYsI KaTaau3aTopa.

15. 3aBucumocTth ckopocTu peakuuu oT Temnepatypsl. [IpaBuiio Bant-I'opda. TemnepaTyphblit
k03¢ uIMEeHT. YpaBHEeHUE AppeHuyca.

16. Xumuyeckoe paBHOBecue. PaBHOBecHast KoHIleHTpaiusi BemiecTB. KoHcTaHTa paBHOBECHSI.
Cwmemenne xumuueckoro pasHoBecus. [lpunnun Jle-Illarense.

17. Dnexrpoxumuyeckue npouecchl. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLNU. DIIEKTPOIbL.
DNeKTpoAHbIE Tpouecchl. JIBOMHON IEKTPUUECKUH CIOM.

18. DnekTpoaHbIil MOTeHIMAN. PaBHOBECHBIN 3JEKTPOIHBIN ToTeHnal. CTaHAapTHBIN BOJAOPOI-
HBIH 21ekTpol. CTaHIApTHBIN AIEKTPOIHBIM NoTeHIMan. YpaBHeHue HepHera. Pan anekTpoxuMudeckux
HaIpsHKEHU METaJUIOB.

19. l'anpbBaHUYECKUIl 271€MEHT. YCTPONUCTBO rajIbBAHMYECKOTO JI€MEHTa U MPUHIUI €ro paboThl.
Cxema raJIbBaHM4€CKOTO dJIeMEeHTa. DJIEeKTPOABMKYIIas cuia ['D.

20. DOnexTponu3. YCTpOUCTBO A AIEKTPOIH3a. TUIIBI 2JIEKTPOJOB. DIEKTPOJIU3 B PACIUIABAX.

21. Dnexrponu3s B pactBopax. 3akoHbl dapazes. Boixon mo Toky.

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

23. DneKTpoXuMHUUeCcKasi KOppo3usl U €€ MEXaHU3M.

24. MeTo/bl 3allIUTHI OT KOPPO3HUHU.

25. PactBOp. PacTBOopeHHOE BEHIECTBO, pacTBOpHUTENb. [Ipolecc pacTBOpeHHs] TBEpAOro Teia B
XKuAKoM pactBopurene. Kpuctamnmzanusa. CX0ICTBO M pa3iIMyus pacTBOPOB ¢ MEXaHMUYECKUMH CMECSIMU
U XUMUYECKUMU COECTUHEHUSIMHU.

26. Konuentpanus. Paz6aBneHHbIl, KOHIEHTPUPOBAHHBIH, HACKIIEHHBIH pacTBOp. CriocoObI BbI-
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pakeHUs] KOHLICHTPALIUA PACTBOPOB. DKBUBAJICHT KUCJIOT, OCHOBaHUH, COJICH.

27. PactBopuMocTh. BiusiHue Temmeparypbl U Apyrux (pakTopoB Ha PacCTBOPHUMOCTH BEIIECTB.
IIepenachllieHHBIE PACTBOPHI.

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

29. KomnuraTuBHbIE CBOMCTBA PacTBOPOB 3JIEKTPOJINTOB M HEAIEKTPoIUToB. OcMoc. Ocmotnye-
cKoe JaBiieHue. J[aBieHne HaCBhIIIEHHOTO Mapa Haj pacTBOpoM. V3MeHeHne TemnepaTypbl KUIIEHUS U 3a-
MEp3aHHs pacTBOpa.

30. DEeKTPOIUTHI, HEANEKTPOIUTHI. DJICKTPOJUTUYECKAS TUCCOLMAIMA KUCIOT, OCHOBAaHUM, CO-
neit. U3otonnyeckuit kodpdunment. CunbHble U cradbie 3MeKTPOIuThl. CTeNeHb AUCCOIUAITIH.

31. Koncranra muccornuaruu. 3akoH pazoasnenus OctBanbaa. Kaxymmascs creneHs amcconua-
1007078

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

33. dazoBbic paBHOBecus. daza, TeTEpOreHHAass W roMOoreHHas cuctema. [IpaBmino a3 I'mbOca.
Crenenb cBOOOIbI, KOMITOHEHT. OZJTHOKOMITOHEHTHBIE CHCTEMBI. JlnarpaMmma cOCTOSIHUSI BOJIBI.

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

35. TBepabie pacTBOpbI. THUITBI TBEPABIX PACTBOPOB: 3aMEILECHUS, BHEIPECHUS, BBIYUTAHUS.

14.1.4. Bonmpocbl Ha CaMONIOATOTOBKY
KJ'IaCCI/I(l)I/IKaHI/ISI XUMHUYCCKUX COCHHHCHHﬁ. Crenenn okuciennss. OCHOBHBIE KJIaCChI HEOopraHn4de-
CKUX coenuHeHui. KucnoTel, conu, OCHOBaHUS, OKCHJIbI, MX KiIaccU(UKAMsI U XMMHUYECKHE CBOMCTBA.
KucnotHo-ocHOBHBIE cBoiicTBa BemiecTB. CBoiicTBa am@orepHocTu. Peakimonnas crocoOHOCTh am(o-
TEPHBIX OKCHJIOB M TMAPOKCHIOB. Tunsl coneil. MI3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB 3J€MEHTOB I10
[IepUoIaM U IpYIIIaM.

14.1.5. Tembl OIPOCOB HA 3aHATUAX
PA3JIEJI 2. SHEPTETUKA XUMMWYECKUX IMTPOLECCOB. XUMNYECKAS TEPMOJANHA -
MUKA.

1. Uto u3ydaeT xumMuyeckas TepMOAMHAMUKA?

2. JlaiiTe onpeneneHre NOHATHIO «XUMUYECKasi CUCTEMAY.

3. IlepeuricnuTe TUITBI XUMUYECKUX CUCTEM, JTAaNTE X XapakTepucTuky. [IpuBenure npumepsl.

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

5. Uem xapakTepu3yeTcsi TepMOJIUHAMHYECKOE PABHOBECHE CUCTEMbI?

6. Kakue Tumel TepMOAMHAMUYECKUX IMPOLECCOB MOTYT MPOTEKaTh B XUMHYECKUX CHUCTEMaXx?
JlaiiTe uX XapakTEpUCTHUKY.

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

8. Kakast paboTa gaie BCero CoBepIialoTcs B XUMHIeCKuX cuctemax? Kak ee MOXHO paccuuTars?

9. aiite onpenenenue suTaidbnuu. Kak ee MoxkHo paccunrats?. Kak ona 0603Havaercs, B 4eM U3-
mepsietcs?

10. Yro Takoe TertoBoit 3¢ ekt peakiun? Kak oH 0003HavaeTcs, B 4eM U3MEPSETCs, YeMy OH pa-
BEH INpU MOCTOSTHHOM JaBiieHun? [laiiTe ompeneneHue 3K30- U SHIOTEPMUYECKON peakiuu. YTo MOKHO
CKa3ath O TeII0BOM 3 dexTe 00paTUMOro XMMUYECKOro mnpoiiecca?

11. Yro u3ydaet tepmoxumua? UYto Takoe TepMoxumudeckoe ypaBHenue? Ilepeuncnure ocobeH-
HOCTH 3aIUCH TEPMOXUMHUYECKUX YPaBHEHUH.

12. Yro Takoe cTaHgapTHas SHTAIbIM 0O0pa3zoBanus BemecTBa? Kak ona 0003Hayaercs, B 4eM U3-
MepsieTcsl U KaKue 3HaYeHHs] MOXKET IPUHUMATh?

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

14. Chopmymupyiite cneactue u3 3akona ['ecca. [IpuBenuTe MmareMaTHueCcKoe BBIpAXKECHUE, TOSIC-
HUTE, JUISl pacueTa Kakoi BEJIMYHUHBI OHO MPUMEHSIETCS.

15. Yro Takoe suTponusa? B ueM oHa u3mepsercs, kak o0o3HadaeTcs? Kak ee MOKHO paccuuTaTh?
Ot kakux (GakTopoB OHA 3aBUCHUT?
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16. Tlosicuute Ha puMepe, KaKk U3MEHSAETCS YHTPOIHUS BEUIECTBA MPH MOBBIIICHUH TEMIIEPATYPHI.
C uyeM cBsI3aHBI 3T U3MEHEHUA? B KakoM arperaTHOM COCTOSIHUM SHTPOIUS caMasl BBICOKasl U Io4eMy?

17. Uto Takoe cTaHAapTHASI SHTPOMUS BEIIECTBA, KaK OHA 0003HAYACTCS, B YEM HU3MEPSIETCs?

18. Kak MO>XHO paccuuTaTh U3MEHEHHE YHTPOIUHU B MIPOIECCE XUMUUYECKUX peakuuii? [Ipusenure
MaTeMaTHYECKOE BhIpaKCHHE.

19. Chopmynupyiite 2 3aKOH TepMOAMHAMUKH. JIJIT KaKMX CUCTEM OH mpuMeHUM? MOXKeT i pe-
aKIus MpOTeKaTh ¢ yMeHbIeHneM >HTponuu? Kakue aBa dakropa SBISIOTCS ABIKYIIECH CHIION camo-
MIPOU3BOJIBHOTO MPOTEKAHUSI peakun?

20. Kak paccuutats sHepruto ['mo6oca? Kak ona o6o3nauaercs, B ueM usmepsierca? s yero uc-
noJip3yercs 3Ta BenuunHa? KakoBbI KpUTEpPUHM CaMOMPOU3BOJILHOTO MPOTEKaHUsS PEaklud B MPSMOM U
00paTHOM HamNpaBJICHUU?

PA3JIEJI 3. XUMMNYECKA KUHETUKA. XUMNYECKOE PABHOBECHE.

1. Yro n3yvaer XumMHuecKass KHHETHKA?

2. Yrto takoe xoHueHtpanus? Kak ona o6o3naugaercs? Kak W3MEHIETCS KOHIIEHTPAIIUS MCXOIHBIX
peareHToB U IPOAYKTOB NpHU NpoTekaHuu peakuuu? Ilpusenure npumep.

3. JaliTe omnpeneneHne CKOPOCTH XUMHUEeCKor peakiuu. Kak oHa o6o3Hadaercsa? Kak ee MOXHO
paccunTaTh? YTO Takoe 3J€MEHTApHBIN aKT PEAKIUH?

4. Yto TaKkoe TOMOT'€HHBIE U TeTeporeHHbie peakuuu? [IpuBeaure npumMepsl.

5. Yto Takoe oOparumblie 1 HeoOpaTuMble peakuuu? [IpuBenuTe npuMepsl.

6. OT kakux (PaKTOPOB 3aBUCUT CKOPOCTh XUMUIECKON peaKIuu?

7. Kak n3MeHseTcs CKOpPOCTh 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. [IpuBenute
€ro MareMaThueckoe BblpakeHue. IloscHuTe, Kakue BEIMYMHBI MCIIONIB3YIOTCS B 3TOM BbIpaykeHUH. UTO
TaKO€ KMHETHYECKOoe ypaBHeHHE peakinuu? Kakue ects mpaBwia 3anvcu 3IM mig peakuuii ¢ yyactuem
TBEPBIX U Ta3000pa3HbIX BEIIECTB?

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

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

12. Chopmynupyiite npasuio Baat-T'odda, mpuBeaure ero MareMaTHIeCKOE BBIpAKCHHE.

13. Yo moka3piBaeT TeMieparypHbiii ko3dduuueHT ckopoct peakuuu? Kak oH o6o3HavaeTcst U
4eMy MOKET ObITh paBeH?

14. Uro takoe 3¢ddextuBHOE coymapenue vactun? Kak u3MeHseTCs HEepreTHKa CUCTEMbI NMpHU
Nepexo/ie OT CXOTHBIX peareHTaM K nmpoaykram peakuuu? [IpuBeaurte rpadguueckuii mpumep, OTBET MO-
SCHUTE.

15. Yro Takoe sHeprus aktuBanuu peaknun? Kak ona o6o3Havdaercs, B ueM u3mepsercs? OT gero
oHa 3aBUcHUT? Kak cBsI3aHBI CKOPOCTh PEAKLIMU U YHEPIHsI aKTUBALIUN?

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

17. Yto Takoe kaTanuzarop? KakoB MeXxaHU3M JIEUCTBUA KaTaiauzaropa?

18. Maiite ompeneneHre XMMHUECKOr0 paBHOBecHs. UTO Takoe paBHOBECHAsl KOHILIEHTpalUs Be-
mecTtB? Kak oHa o0o3HayaeTcs?

19. Yto Takoe koHcTaHTa paBHOBecusa? Kak oHa o0o3Havyaercs? Hanummre MareMaTnueckoe BbI-
paXkeHHue JJIs1 KOHCTAaHThl PaBHOBECHS, MOSCHNUTE, KAKHE BEJIMYMHBI TaM UCIONIBb3YyIOTCs? KakoBbl mpaBuia
3aMMCH KOHCTAHTBhl PAaBHOBECHS, €CIIM B XMMUYECKOM peaklUy y4acTBYIOT TBEpHbIC MM I'a3000pa3HbIe
BemecTna’?

20. Kakue (axropsl BIMSIOT HA CMELICHHE XMMUYecKoro paBHoBecusi? IlosicHure, 4To O3HayaeT
CMEIIEHNE XUMUYECKOTO PAaBHOBECHS «BIJIEBO», «BIIPABO»?

21. Chopmynupyiite npuniun Jle-Illarense. Kyna cmemiaercss paBHOBECHE MPU MOBBIMICHUU HITU
MTOHM)KEHUH TEMIIEPATYPBbI, 1aBJICHUS, KOHIIEHTPALMH?

PA3JIEJI 4. DJIEKTPOXUMMNYECKUE ITPOLECCBI. KOPPO3MA METAJIJIOB.
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1. Uto u3ydaeT 37eKTpoXuMHUsi? 3a CUET Yero MpOTEKAIOT AIEKTPOXUMHUYECKHUE TTPOIIECCHI?

2. YTO Takoe OKMCIUTENbHO-BOCCTAHOBUTENBHBIE peakiuu? JlaiiTe onpeaesieHne NoHATHIM «CTe-
IIEHb OKHCIICHUS», «BOCCTAHOBUTENBY, «OKUCIUTENb», «OKHUCICHHE», «BOCCTaHOBIeHHE». [IpuBenure
MPUMEDPBL.

3. Yro Takoe 31ekTpoasl? M3 yero u3 uzroraBnuparoT? Kakue mpoiecchbl IPOUCXOAAT Ha MOBEPX-
HOCTH METaJUIMYECKOTO IEKTPOJia P MOIPYKEHUH €T0 B paCTBOP MOHOB 3TOT0 ke MeTasuia?

4. Kak o0pa3yercs TBOWHOM 3IEKTpUUYECKHi cJIoi? UTo Takoe 3IMeKTPOIHBINA MOTEHITHANT?

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

6. Uto Takoe cTaHIapTHBII BOIOPOAHBIN 31eKTpoa? st yero oH ucnonbs3dyercs? Yemy paBeH ero
ANEKTPOAHBIA MOTEHIAT?

7. Uto Takoe CTaHAAPTHBINA >JEKTPOIHBIN moreHan Metaa? Kak oH o6o3Hauaercs, B 4eM U3-
MepseTcsa? Uto xapakrepusyeT NaHHas BenuurHa? Kakue 3HaueHus OHa MOKET MPUHUMATh?

8. OT xakux (pakTOpOB 3aBUCHUT 3JIEKTPOAHBIN moTeHuuan? [IpuBeauTe MoiHOE U COKPAILICHHOE
ypaBHeHus1 HepHcra. [losicHuTe, Kakue BEIMYMHBI TaM HCIOJIB3YIOTCS. B Kakux ciaydasx MCHOJIb3YIOTCS
3TH ypaBHEHUS?

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

10. YUto Takoe rampBaHu4eckuii anemMeHT? U3 yero on cocrout? M300pa3ute yCTpONWCTBO rajbBa-
HUYECKOI'0 3JIEMEHTA.

11. Kak 3apsi’KeHbl KaToJl M aHOJI B TaJIbBaHUUECKOM 3yieMeHTe? Kakue npouecchl NpoTeKarT y UX
noBepxHocTu? ['1e BOBHUKAET 3JEKTPUUECKUNM TOK B rajbBaHUYECKOM 3jieMeHTe? B kakoM HampaBieHUH
JBHKYTCS JJIEKTPOHBI B TAJIbBAHMYECKOM JIEMEHTE?

12. Ha nmpumepe raapbBaHHYECKOro 31eMeHTa Jlanmamsa-Ako0u paccKakuTe Kakue dJIeKTPOXUMUde-
CKHe€ MPOLECCHI TaM NpoTeKaroT. Hanuinre ypaBHEHUS peakluid Ha KaToJle U aHOJIE.

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

14. Yto Takoe 3JIEKTPOABIIKYIAsl Cuia rajibBaHudeckoro snementa? Kak ona oOo3HauaeTcs, B
yeM u3mepsiercs? Kak ee MOXHO paccuuTars?

15. Yto Takoe snmektposn3? M3 4ero cocTouT cuctema, rae nmpoTrekaeT anekTponn3? M3o6pasute
rpadu4ecKH.

16. Kak 3apsiKeHbl KaToJl U aHOJ IpH 3JieKTpon3e? Kakue nporeccsl NpoTeKanT Yy MOBEPXHOCTH
AIEKTPOAOB?

17. Kakue TUMbl 3JE€KTPOJOB MCIOIB3YIOTCS MpH 3ekTpoause? M3 4yero oHu M3roTaBiuBarOTCA?
IIpuBenuTe npUMepsI.

18. KakoBbl 3aKOHOMEPHOCTH MPOTEKAaHMS SJIEKTpoJu3a B paciuiaBax? Kakue mponeccsl mpoTe-
KaroT Ha aHoze u karozae? Ilpusenure npumep.

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

20. Chopmymupyiite 1 u 2 3akonsr Papanes. [IpuBeaute nx MareMatuieckoe Beipakenue. [losic-
HUTE, KAKUE BEJIMYMHBI TaM MCTOJIb3YIOTCA U UX €AMHUIIBI u3MepeHus. s Kakux pacueToB MPUMEHUMBI
9TH 3aKOHBI?

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

22. Yto Takoe Kopposus MeTauioB? Yem xapakrepusyercs nporecc koppo3un? [louemy xoppo3ust
HEraTUBHO BJIUSIET HA METAJJTMYECKUE KOHCTPYKIIUU U U3IEIUS?

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

24. B 4eM 3aKiIioyaeTcs MeXaHU3M XMMHUYECKON Koppo3uu? Hanumure ypaBHEHUS peakivid, Mpu-
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?
[IpuBeaute npumepsl. [louemy ¢ pocTom TeMIiepaTypbl CKOPOCTh KOPPO3UHU BO3pACTAET?

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

27. UTo Takoe 3JIEKTpOXuMHUUYECKas Koppo3us? B kakux cpegax oHa mpoTeKaeT?
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28. B uem 3akit04aeTcsi MEXaHU3M AIIEKTPOXUMHUYECKoN koppo3uu? Kakas cpena eif criocoOcTBy-
er?

29. Ha npumMepe KOppO3UHU CTaIM KUCIOPOAOM BO3AyXa BO BIAXKHOH Cpele MOSCHUTE MEXaHU3M
MIPOTEKAaHMS SJIEKTPOXUMHUYECKON KOPPO3HUH.

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

31. [lepeuncaure METOBI 3aUIUTHI METAJJIOB OT KOPPO3HH.

32. Yto Takoe nerupoBaHue MetauioB? Kakue BemiecTBa BBHICTYMAIOT JISTHPYIOUIMMHU J100aBKaMu
M KaKk OHU BIIMAIOT Ha cBoMcTBa Metayia? [loyemy mpu JermpoBaHHM MeTajla CKOPOCTh KOPPO3UU 3a-
memisiercs? Yem 00yCIOBIEHO TO, YTO COBPEMEHHBIE CTAJIU SIBJIAIOTCS HEP)KaBEIOLTMMHU?

33. Yto Takoe 3aluTHBIE MOKPHITUS? 3 4ero OHM U3roTaBiIuBarOTCs?

34. B yem oTiMuYM€ KaTOAHBIX M AHOJHBIX METa/NInYecKuX NOKpbITUi? [losicHuTEe MeXxaHu3M 3a-
IIUTHI TAKUX MMOKPBITUI Ha npuMepax. Kakue HeToCTaTKK €CTh y TOTO WM MHOTO THIIA MTOKPBITHSA?

35. V3 4yero u3roTaBiMBalOT HEMETAITMYECKHE 3alluTHbIE TOKpbITUA? [IpuBeaute npumepst. Ka-
KOBBI HEJIOCTATKH TaKUX IMOKPBITHI?

36. Ha uem ocHOBaHBI METO/IbI MIEKTPOXUMHUUECKOM 3aUThI? [I0sICHUTE MEXaHU3M 2JIEKTPOXUMHU -
YECKOW 3alUTHl HA MPUMEPE METo/a MPOTEKTOPHOI 3aIIUThI CTaILHOTO TPYOOIPOBOIa B MOPCKOM BOJIE.

37. YUro Takoe kaTonHas ¥ aHoAHas 3amuTa’? IloscHuTE MEXaHU3M 3aIUThHI HA IPUMEpax.

38. Pacckaxkxute 00 M3BMEHEHHH CBOMCTB KOPPO3UOHHOM cpenbl. Kakumu cnocobaMu OHO JOCTHTa-
ercs?

39. Kakue ¢akTopbl HY)KHO YYHUTHIBATh NMPU KOHCTPYMPOBAHUU W3JECIHM, YTOOBI TIPEIOTBPATUTD
IIPOLIECCHI TPOTEKAHUS KOPPO3UU?

PA3JIEJT 5. ®A30OBBIE PABHOBECH A B 'ETEPOI'EHHBIX CUCTEMAX.

1. JlaiiTe onpenenenue MOHATHIO «(a3zay.

2. YTo Takoe reTeporeHHbIe U TOMOTE€HHBIE CUCTEMBI?

3. Uto Takoe azoBoe paBHOBecue? UeM OHO XapakTepusyercs?

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

5. Yto Takoe quarpamma COCTOSIHUA?

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

7. Yto Takoe 3BTEKTHKA?

8. Cchopmynupyiite mpaBmiio peraara. [1jist 4ero oHO UCTIONB3yeTCs?

9. IlpuBenute nuarpamMmy IUTaBKOCTH JBYXKOMITOHEHTHOW CHUCTEMBI, 0Opa3ylomeld yCTOMYMBOE
XMMHUYECKOE COEAMHEHHE (IMCTEKTHUECKYI0 auarpammy). OxapakTepusyiTe JTUHHHM, TOYKH U OOJIACTH
ATOM AMArpaMMmBel.

10. Yro Takoe TBEpABIN pacTBOp?

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

12. TlpuBenure amarpamMMmy IIJIABKOCTH JIBYXKOMIIOHEHTHOW CHCTEMBI, OOpa3yroliel TBEpabli
pacTBOp 3aMEIICHUSI C HEOTPAaHMUEHHON PacTBOPUMOCTHIO. OXapaKTepu3yilTe JMHUHU, TOUYKA U OOJNACTH
ATOM AMArpaMMBbl.

13. IlpuBenute auarpamMmy IUTABKOCTH JIByXKOMIIOHEHTHOM CHUCTEMbI, OOpa3yroledl TBepIblit
PacTBOpP 3aMEIICHHsI C OTPAaHUYCHHOW PACTBOPUMOCTHIO. OXapaKTepu3yWTe JIMHHH, TOYKA M OO0JIACTH
ATOU AUArpaAMMBI.

PA3/IEJT 6. PACTBOPLI.

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

2. KakoBbI CXOJICTBa/OTIAMYHUS PACTBOPOB C MEXAHUYECKHMMU CMECSIMH U XMMUYECKHUMH COCTUHE-
HussMu? UTo 13 ce0s MpeacTaBIsieT pacTBOP, COTJIACHO COBPEMEHHBIM ITPEICTABICHUSIM?

3. Onumure mpouecc pacTBOPEHMs TBEPAOIO Tejla B JKMIKOM pacTBopuTene. Kak mpoucxomut
KpUCTam3amnus?
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4. Yto takoe KoHIeHTpauusa? UTo Takoe HACBHIIICHHBIM, pa30aBleHHBIH, KOHIEHTPHUPOBAHHBIN
pactBop?

5. Onummre crnocoObl BRIPAKEHUS KOHIIEHTPAIIUU PACTBOPOB, MIPUBEIUTE 0003HAUCHHUS, POPMYIIBI
JUISL pacueTa KOHUEHTPALUN, eINHUIBI U3MEpPEHUs (MaccoBasi J10Jis1, MOJISIpHAsL OJIsl, MOJIsIpHAsl KOHIIECH-
Tparws, MOJISTIbHAS KOHIIEHTpAIIMs, HOpMaJlbHAasl KOHIIEHTpamus, TUTp). Kak MOXHO KpaTKo 0003HAYUTH
€IMHUILIBI U3MEPEHUS MOJISIPHON M HOpMalibHOW KoHIleHTpauuu? [IpuBenure npumep. Kak paccuuteiaer-
CsI KBUBAJICHT JJISI KHCJIOT, OCHOBAHUM, COJICH?

6. Uto Takoe pactBopuMocTh? [IpuBenuTe KiaccupuKaimio BEMECTB M0 UX pacTBopuMocTu. Kak
BIIUSIET MOJSIPHOCTh BEIIECTB HAa MX pacTBopuMocTh? Kak BiMsieT TemriepaTypa Ha pacTBOPUMOCTH Be-
IIeCTB?

7. Kakue mporiecchl MPOTEKAOT Mpu 00pa3zoBaHuu pacTBopa? Kak m3MeHSIETCs PH 3TOM SHEPrHs
cucreMbl? Kakumu dakropamu onpeaensercs TerioBoi 3¢ GeKT nmporecca pacTBOPECHUs?

8. UTo Takoe conbBaTalys, THAPATAIHS, COJIbBATHI, THAPATHI? UTO MPENCTaBISIOT COOO0M KpHUCTam-
noruaparbl? [TpuBeaute nmpumepsl. Uem o0ycioBIeHO 00pa30BaHHe KPUCTAILIOTHIPATOB?

9. Urto Takoe KOJUIMTaTUBHBIE CBOMCTBA paCTBOPOB?

10. Yto takoe ocmoc? Ilosicaute, mpuBenure mpumep. Ha kakoM (u3MdecKoM sSIBICHUHM OCHOBAH
ocmoc?

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

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

13. Kak u3meHsitoTcst Temmneparypa 3aMep3aHusi pacTBOpa M TeMIlepaTypa KUIIEHHsI pacTBOpa IO
CPaBHEHHUIO C YMCThIM pacTBoputreneM? Kak MOXXHO pacCUMTaTh U3MEHEHHE TEMIEPATyphl ISl HEIJIEK-
TPOJUTOB U IEKTPOIUTOB? OT 4ero 3aBUCAT KPUOCKOMMYECKAst U Y0YITHOCKOMUIECKas TIOCTOSTHHEIE?

14. Yto Takoe 3JIEKTPOJUTHI, HEANEKTPOJIUThI? Kakue BemecTBa OTHOCATCS K TOMY WM UHOMY
tumy? YTo Takoe IMeKTpoIuTHIecKas Auccorumanus? YTo Takoe M30TOHUYECKUN KOAPPUITUEHT, 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 CTENEHb IUCCOLMALAN?

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

17. IlpuBenute ypaBHEHHE 3JIEKTPOJIMTUYECKON AMccouuanuu BoAbl. K KakoMy THIY 3JIEKTpoO-
JIUTOB OHA OTHOCHUTCS?

18. Yto Takoe MOHHOE Mpou3BeAcHNUE BoabI? Yemy oHO paBHO? UemMy 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 cpeibl 0 3HAYSHUIO BOJAOPOJHOTO MOKa3aTess?

14.1.6. Tembl KOHTPOJILHBIX PadoT
KOHTPOJIbHA 1 PABOTA «OCHOBHBIE ITOHATUA 1 3AKOHbI XMW »
1. Onpenenure ’3xBHUBaneHTHYI0 Maccy Na2CO3.
2. Cxonbko monekyin coaepxutcs B 0,2 mosns NH3?

3. Kakoii 06bem okcuna yrinepoaa (IV) Beyaenutcs (H.y.) mpu TepmuueckoM pasznoxenud 200 kr
CaCO3 ?

KOHTPOJIbHAS PABOTA «3OHEPI'ETUKA XWUMHWYECKUX IIPOLIECCOB. XMMUYE-
CKAS TEPMO/IMHAMUKA»

1. Paccunraiite TemoBoit addext peakuuu odpasoanus okcuaa cepsl (I1V), 3anummure TepmMoxu--
MHUYECKOE ypaBHEHHUE peaKklMK. BerunciauTe Maccy npopearupoBaBIlel CEPBI, €CJIN B PE3YIIbTaTE PEaKLuU
BhIACIMIOCH 92,8 KJIK TEIIOTHI.

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

2. PaccuntaB n3MeHenue sHepruu ['m60ca, ycTaHOBUTE, BOZMOXKHO JIM CAMOIPOU3BOJIBHOE IPO-
TekaHue peakuuu rpu 35 0C.
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MgCO3(t8) = MgO(18)+CO2(T)

KOHTPOJIbHA A PABOTA «XUMHWUYECKA S KUHETUKA. XUMWNUYECKOE PABHOBECHE»

1. HanumuTe KNHETUYECKOE YPAaBHEHUE PEAKIIUH:

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

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

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

4. OnpenenuTe dHEPrul0 aKTUBAIMKA PEAKIMU, KOHCTAHTAa CKOpOCTHU KoTopoi mpu 298 K paBHa
3,1210-4, a mpu 313 K cocTaBmusier 8,2¢10-3.

KOHTPOJIbHAS PABOTA «3JIEKTPOXUMHWYECKHUE [MTPOLIECCHI. KOPPO3UA METAJI-
JIOB»

1. 3anucaTh cxeMy rajJlbBAHUYECKOIO 3JIEMEHTA, COCTOSILErO U3 BUCMYTOBOI'O U IIUHKOBOTO AJIEK-
TPOZOB, NOTPYKEHHBIX B PACTBOPBI CBOMX COJICH; HAMMCATh YPaBHEHUS JIEKTPOIHBIX IPOLIECCOB; HAIM -
caTb YpaBHEHUE PEaKIIMM, KOTOpasi MPOTEKAET B rajlbBAaHUUECKOM JIEMEHTE; PaCCUUTATh NIEKTPOJIBUKY -
IIyI0 CHJIy T'aJbBaHMYECKOIO 3JIEMEHTA IPU CTAaHAAPTHBIX YCIOBMAX; PACCUUTATh SJIEKTPOABHIKYIIYIO
CHIIy TalbBaHM4ecKoro snemenrta npu temmeparype 30 0C u xonnenrpauusx monoB C(Bi3+) = 0,1
Moutb/it; C(Zn2+) = 1 Momb/m.

2. Kakue mpoayKTbl 00pa3yroTes MpH 3JeKTpoin3e BogHoro pacteopa CaCl2? Hanummmre ypaBHe-
HUS 2JIEKTPOAHBIX MpolieccoB. Beruncnure Maccy win 00beM NpogyKTOB, BBIICISAIOLUIMXCS HA SJIEKTPOJaX,
€CJIM B Ipoliecce eKTpoan3a 3arpaueHo 10722,2 K anexTpuuecTsa, a BBIXOJ 10 TOKY cocTaBisieT 90%.

KOHTPOJIbHAS PABOTA «PACTBOPBI»

1. ITpu pactBopenuu 5,0 r BemecTBa B 200  BOJbI MOJy4aeTCA HE MPOBOSLINNA TOK pacTBOP, KPH -
craum3yomuiics npu 1,450C. Onpenenure MOJNEKYISIPHYIO MacCy PACTBOPEHHOTO BEIIECTBA.

2. CocTaBbTe ypaBHEHUS BCEX BOZMOXKHBIX PEAKIIMA B3aUMOICHCTBUS ruaApokcuaa kodanera (I1) n
OpTO-MBIIIBAKOBOM KUCIOTHI. Ha30BHUTE MPOMYKTHI 3TUX B3aUMOJCHCTBUI, MpUBEANUTE UX rpadudeckue
bopMyIbl M ypaBHEHHSI UX DJICKTPOIUTUYECKON AUCCOITUAIIIH.

3. Paccuuraiite pH u pOH 0,49 %—noro pactBopa cepnoii kucnotsl ( 1,0 r/cm3).

KOHTPOJIbHAS PABOTA «®A30BbIE PABHOBECHA B 'ETEPOI'EHHBIX CUCTEMAX»

1. [laliTe onpeneneHne MOHATHIO «(a3ay.

2. IlpuBeaure nuarpaMMy IJIaBKOCTH JIBYXKOMIIOHEHTHOM CHUCTEMBI C IPOCTON 3BTEKTUKOW (9B-
TEKTHUYECKYI0 JuarpamMmy). OxapakrepusyiTe JIMHUM, TOYKH U 00JIaCTH 3TOM JUarpaMMBbl.

3. YTo Takoe KOHTPY?HTHOCTb?

14.1.7. Tembl 1a00paTOpHBIX padoT
Onpenenenue TeroBoro d3pdexra peakuuu HeUuTpaTu3auu
CKOpOCTh XUMHUYECKHX peakluil. XMUMHUECKOe PaBHOBECHE.
Onexrponus. Kopposus
Jluarpamma MaaBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI.

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJamMm AJd JUll ¢ OTrPAaHHYCHHBIMHA BO3MOKHOCTAMMU
310POBbS U UHBAJIUA0B
I[J'IH JiiI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITeJ'II)HBIe MaTtepuajibl OLUCHUBAHUA OJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIC
paboThl, BOMIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.
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