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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 (crenuanbHocTh) 12.03.03 doronmka u ontouHdopmatuka, yrBepxkacHHoro 03.09.2015 rona,
paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
Ne
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cTapmuii npenoaasareib kad. POT-
oM M. B. TuxonoBa

3aBenyromuii odecrieunBaroen kag.
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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
Huctunnuna «Xumus» (b1.6.11) otHOCHTCS K 6510Ky 1 (6a30Bast 4acTh).
[TpeamecTBYOIMKUMU AUCHUILIINHAMY, (POPMUPYIOIIMMHU HavyajlbHbIEC 3HAHM, ABIAIOTCA: Marema-
THKA.
[Tocnenyromumy JUCHMILIIMHAMU SBJSIFOTCS: be30macHOCTh )KU3HENEATENbHOCTH, Marepuainsl UH-
TerpajibHON onTUKH, MaTtepuanbsl HelMHEeHHOW onTuku, OnTHyeckoe MarepuanoseneHue, Puznka GoToH-
HBIX KPUCTAJIJIOB.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-1 cnocoGHOCTHIO NPEACTABIATH a/IEKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUIN Hay4YHYIO
KapTHHY MHpa Ha OCHOBC 3HAHWSA OCHOBHBIX HOJ'IO)KGHI/IfI, 3aKOHOB U METOAOB CCTCCTBCHHBIX HAYK M Ma-
TEMaTHKU;

— OIIK-2 cnocoOHOCTRIO OCYLIECTBIATh MOUCK, XpaHEHHE, 00pabOTKy M aHaIu3 MHGOpMaUN
U3 Pa3JIMYHbIX UCTOUYHUKOB M 0a3 IaHHBIX, MPEJCTABIATH €€ B TpeOyeMoM (GopmaTe ¢ HCHOIb30BaHUEM
I/IH(bOpMaHI/IOHHI)IX, KOMITBIOTCPHBIX U CCTEBBIX TGXHOHOFHﬁ;

— OIIK-5 cioco6HOCTRIO 00pabaTeiBaTh U MPEACTABIATH JaHHbIE SKCIEPUMEHTAIbHBIX HCCIIe-
JIOBaHMIM;

B pesynbrate nzyueHust JUCHUIUIMHBL 00yJaroIUICs TOKEH:

- 3HAThb OCHOBHBIC IMOHATHA W 3aKOHBI XMMHHU, TCOPETHUCCKUE OCHOBBI CTPOCHHUA BEIICCTBA,
CBOWCTBA BEUIECTB U MX PEAKIHMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUS PEaKIi, (GaKTOpPbI, BIMSIIO-
M€ Ha CKOPOCTb M HalpaBiICHHE NMPOTEKaHUs PEaKIMH, SHEPreTUUECKUE M3MEHEHUS B IPOLECCE IPO-
TEKaHUs PEaklUY, 3aKOHOMEPHOCTH NPOTEKAHUS DJIEKTPOXUMHUYECKUX IPOLECCOB, CBOMCTBA PacTBOPOB
AJIEKTPOJIMTOB U HENIEKTPOJIUTOB, IPOLECCHl KOPPO3UH METAIIJIOB U METO/BI 3alUThl OT KOPPO3UH, MPO-
LIECCBI, IPOTEKAIOINE B FETEPOr€HHBIX CUCTEMAX ITPU N3MEHEHHUHU ()a30BOr0 paBHOBECHSI.

- YMETDb HCIIOJB30BaTh TCOPETHUUCCKNUE 3HAHUA JJIA PCINCHUA NMPAKTHYCCKUX 3a1a4d, I HHTEP-
nperanunun pe3yJIbTaTOB 3KCIICPUMCEHTA,; UCIIOJIB30BATh AJITOPUTMBI PCHICHUA IMTPAKTUYCCKHUX 3aJaq.

—  BJIA/IeTh HaBBIKAMH CaMOCTOSATENILHOIO TOUCKA UH(pOpMALUU U TPOPAOOTKU TEOPETUUYECKOTO
MaTepuaa; HaBblIKaMU IOCTAHOBKH LIE€JIEH U 3a]a4 SKCIIEPUMEHTA, UCXO/S U3 TEOPETUUECKUX MPENIOCHI-
JIOK; HaBbIKAMU 00pabOTKH, aHAJIN3a U NIPE/ICTaBICHUs PE3yIbTaTOB IKCIIEPUMEHTA.

4. O0beM IMCHUIIMHBI U BUAbI y4eOHOI padoThl
OO0m1ast TpyI0€MKOCTh AUCIUIUTMHBI cOCTaBIsieT 3.0 3aU€THBIX €IMHUIIBI U MIPEJICTaBICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — Tpya0eMKOCTb JUCIUTUIMHBI
Bunel yueOHoI nesTebHOCTH Bcero gacos Cemectpsl
1 cemectp
AynuTopHbIe 3aHATHS (BCETO) 54 54
Jleknun 26 26
[IpakTrueckue 3aHATUA 12 12
JlaGopaTtopHbIe pabOThI 16 16
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CamocrosTenpHas paboTa (BCero) 54 54
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 9 9

IIpopaboTKa JTEeKIMOHHOTO MaTepuana 22 22
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 23 23

Bcero (6e3 3x3ameHa) 108 108
OO6mmas Tpy10eMKOCTb, 4 108 108
3aueTHnie EanHAIIEI 3.0 3.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3jenbl AUCHUILJIMHBI U BU/ALI 3aHATHHI

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

N (&)
= o o 2 g 3 E
: o o S O = =
= jan} o O < E (D] s
H ? 3 s S S 2 U
a3BaHMs Pa3/ieOB JUCIUILUINHbI i ) o o o © &5
= = S s g O ==
S S | 28 %
= © g =
1 cemectp
1 OcHOBHBIC OHATHUS U 3aKOHBI XUMUH. 0 2 0 5 7 OIIK-1, OIIK-
2
2 DHepreTuka XUMHUYECKUX MPOIECCOB. 4 2 4 10 20 | OIIK-1, OIIK-
Xumuyeckas TepMOAMHAMHUKA. 2, OIIK-5
3 XuMudeckass KHHETHKA. XUMHUIECKOe 5 2 4 11 22 OIIK-1, OIIK-
paBHOBECHE. 2, OIIK-5
4 DnexkTpoxuMuyeckue npoueccel. Kop- 8 4 4 11 27 | OIIK-1, OIIK-
pO3Hs METAJLIOB. 2, OIIK-5
5 ®a30Bble PaBHOBECHSI B T€TEPOTE€HHBIX 4 1 4 9 18  |OIIK-1, OIIK-
CHCTEMaX. 2, OIIK-5
6 PactBOpHbI 5 1 0 8 14 | 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-

CornacosaHa Ha noprtane Ne 31261




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 Marepuansl HHTETPAIIBHONW ONTUKH

3 Marepuaibl HETMHEHHOM ONTUKHI

4 Ontuyeckoe MaTepuaIoBEICHUE

+l 4+ + )+
+l+ 4+ +

4+ + )+
4+ ++
e I I
4+ |+ ]+ +

5 ®u3nka (HOTOHHBIX KPUCTAJIIOB

5.4. CooTBeTcTBHE KOMIIETEHINI, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHH
CooTtBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIUILINHBL, U BUIOB 3aHS -

THUI
§ Bunwl 3ansatuit
= .
5 5 g g
& < ® & . ®DopMBbI KOHTPOJIS
2 = g E 2
Z = = Q
OIIK-1 + + + + KonTpomasnas padora, OT-
YeT MO0 UHIUBUIYATbHOMY
3ananuto, Koncrekr camo-
noaAroroBky, OT4YeT 10 J1a-
O6opatopHoii padote, Orpoc
Ha 3aHATHIX, 3ader, TecT
OIIK-2 + + + Kontponsnas padora, OT-
4eT [0 HHIUBUIYaTbHOMY
3amannio, OTdeT 1o Jrabopa-
TOpHOI pabore, 3auer, Tect
OIIK-5 + + Otuet no nabopaTopHoOii pa-
oote, Tect

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yYEeHHUS
He npenycmotpeno PVYII.
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7. JIaGopaTtopHbie padoThI

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

3 z§
3 s 5
Z = 5
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 7 &5
2 ¥
> Sz
(a¥ Q <
= S
1 cemecTp
2 DHepreTrka Omnpenenenue TermioBoro d3ddexra peakuu HEUTpa- 4 OIIK-1,
XUMHYECKHX IPOLECCOB. |JMU3aLUU OIIK-2,
XnuMuyeckas Hroro 4 OIIK-5
TEPMOIMHAMUKA.
3 Xumunueckas KuHeTHKa. | CKOpOCTh XUMHUYECKUX peaKIil. XMMUYECKOE PaBHO- 4 OIIK-1,
XHUMHUUECKOE PAaBHOBECHE. | BECHE. OIIK-2,
K-
Hroro 0 >
4 Dnexktpoxumuueckue | Jnexrponus. Kopposus OIIK-1,
npoueccel. Kopposus Hroro OIIK-2,
METAJUIOB. OIIK-5
5 ®a3oBble paBHOBECH B | /[l[narpamma IUIaBKOCTH IBYXKOMIIOHEHTHOW CHUCTEMBI. OIIK-1,
TEeTEPOTreHHBIX CHCTEMAX. |pr OIIK-2,
OIIK-5
Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHApOB) NpuBeneHo B Tabnuue 8.1.
Tabmuua 8.1 — HaumeHoBaHME NPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
4 ¥ =
= 2 E
3 = =
Z > 5
HasBanus paznenos HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF 2 5
- 2 s
> Q =
a o g
= o
1 cemectp
1 OcHoBHBIE IOHATHS U | BXOTHON KOHTPOJIb (HanmMcaHue CUMBOJIOB XMMUYE- 2 OIIK-1,
3aKOHBI XUMHH. CKHX 3JIEMEHTOB, pacieT MOJISIPHBIX Macc COEeIUHe- OIIK-2
HUM, paccTaHOBKA KO3((UIMEHTOB B ypaBHEHUAX pe-
akuuit). Pemenue 3amaq: 1) HaxoxJeHNE SKBUBAJICHTA
IIPOCTBIX BEUIECTB; 2) pacyeT IKBUBAJIEHTHBIX MacC
MPOCTHIX U CJIOKHBIX COCIUHEHHH; 3) pacueT oObema
ra3a Ipyu HOPMaJIbHBIX YCIOBUAX U YCIOBUAX, OTINY-
HBIX OT HOPMAJIbHBIX; 4) pacueT Yncia YacTHIl Belle-
CTBa B OIIPEJICIIEHHOM Macce Uil o0beMe; 5) pelieHue
3a/1a4 ¢ XUMUYECKUMHU ypaBHEHUSAMU; 6) 3a1auu Ha
"U30BITOK-HENOCTATOK"
Hroro
2 DHepreTuka I)pacuer TemnoBoro a3 deKxTa peakiiu 1Mo 3aKoHy OIIK-1,
XUMUYECKHX TporeccoB. |['ecca; 2) onmpenenenue Tuma peakuuu (9K30-, IHI0- OIIK-2

XuMu4deckas
TEPMOANHAMHUKA.

TEPMUYECKHUIA); 3) pacyeTsl O TEPMOXUMUYECKUM
ypaBHEHUAM; 4)ompe/ieieHre CaMOIIPOU3BOJILHOTO
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HaMNpaBlIeHUS MPOTEKAHUS PEAKIUU; 5S)pacyeT TepMOo-
JTUHAMUYECKHUX MMapaMeTPOB MPOTEKAHUS PEAKITIN

Hroro
3 Xumudeckas KHHETHKA. | |)3amuch 3aKOHA IEUCTBYIONMIUX MACC I XUMUYe- 2 OIIK-1,
XVMHYECKOE PAaBHOBECHE. | CKUX PEaKLMii;2)pacueT U3MEHEHHS CKOPOCTH peak- OIIK-2

LMY TIPYU U3MEHEHUH J1aBlICHUs, KOHIIEHTPAIluH pea-
TeHTOB; 3) pacueT U3MEHEHUsS] CKOPOCTU PEaKLIUU MpU
MOBBIIIEHUH TeMIlepaTypsl 1o npasuiny Bant-I'opda
U ypaBHEHUIO AppeHunyca; 4)pacyeT TeEMIEPaTypHOTrO
KO3 pHIMEeHTa CKOPOCTH peakLuu; 5)onpeesieHne
SHEPrUM AKTUBALIMU PEaKLuu; 6) ONpeneIcH s CMe-
LIEHHs] pABHOBECHS TIPU U3MEHEHUH TeMIIepaTyphl,
JaBJICHHsI, KOHIIEHTPAIUK; 7)pacdeT KOHCTAHT PaBHO-
BECHsI XUMHUECKHUX peakiuii; 8) pacyeT u3MeHeHus
KOHIIEHTpAIUi peareHTOB Yepe3 KOHCTAaHTY PaBHOBE-

cust
Hroro
4 DIEeKTPOXUMUYECKUE 1 )HanMcaHWe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Pe- 4 OIIK-1,
nporeccbl. Kopposus aKIIMii; 2) onrcaHue MpUHIIUIA pabOoThl TaJibBaHUYE- OIIK-2
METAaJIJIOB. CKOTO 3JIeMEeHTa; 3) 3alKiCh YpaBHEHUH peakiui, mpo-

TEKaIOLUX B raJIbBAHUYECKOM JIEMEHTE; 4) pacyer
3JIEKTPOIHOTO MOTEHIIMANIA IIPU CTaHIAPTHBIX U He-
CTaH/JAPTHBIX YCIOBUSAX; 5) pacyeT AJIEKTPOIBUKY-
1IeH CHJIBI TaJIbBAHMUYECKOT'O 3JIEMEHTA; 6) cocTaBIe-
HUE YpaBHEHUH 3JIEKTPOIHBIX IPOLECCOB MPH dJIEK-
TPOJIN3€E PACIUIaBOB U PACTBOPOB; 7) BEIUUCIICHUE
Macchl 1 00bEMOB 00pa30BaBIINUXCS TPOYKTOB B IIPO-
1ecce 371eKTponn3a o 3akoHam dapanes; 8) onpene-
JIEHUE BBIXO/Ia IO TOKY; 9)cocTaBiieHne ypaBHEHUI
peAKIHN MpU XUMUYECKON U AIEKTPOXUMUYECKON
KOoppo3uu MeTauioB; 10) BIOOp 3aIIUTHOTO MOKPHI-
TS OT KOPPO3UHU

Hroro 4
5 ®a3oBbie paBHOBecHs B | Pemenue 3agau: 1) onpenenenue konndyecTsa a3 cH- 1 OIIK-1,
TeTePOreHHbIX CHUCTEMaX. |CTEMbI M CTENeHel cBOOO bl IPU ONpeeIEHHBIX OIIK-2

YCIIOBUSAX; 2) ONpe/Ie]IeHne MacChl U COCTaBa TBEPIOH
1 KUJIKOH (pa3 Mo mpaBuUiTy phlyara.

Hroro 1
6 PactBOpbI 1)pacdet HaBeCKH JIjIsl IPUTOTOBJICHUS PACTBOPOB 1 OIIK-1,
Pa3HBIX KOHIIEHTPAIIUA; 2) ONpeIeICeHHe OCMOTHYE- OIIK-2

CKOTr'O JIaBJIEHUs pacTBOpa; 4) onpeeaeHue TeNnaoThl
pacTBOpEHUS; S)pacyeT TeMIepaTypsl 3aMep3aHus U
KUIIEHUS paCTBOPOB.

HUroro 1

Hroro 3a cemectp 12

9. CamocTrosiTe1bHasi padoTa
Bunasl camoctosiTenbHOM paboThl, TPYI0EMKOCTh U (hOpMUpYEMble KOMIIETEHIIUU MTPEICTABICHHI B
tabmune 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

S (&)
= z
g 32
Buanr camocTosSTEIbHOM & > 0O
HasBanus pasnenos 2 &5 @OpMBI KOHTPOJIA
paboThI B s 2
S sz
(Y Qo 2
~ S
1 cemecTp
1 OcHOBHBIEC NOHATHUSA U [ToaroroBka k mpakTuue- 3 OIIK-1, KoHcnexT caMonoaroros-
3aKOHBI XUMUH. CKUM 3aHSATHSAM, CEMHUHA- OIIK-2 ku, Onpoc Ha 3aHATHUIX,
pam OT4eT Mo UHANBUTYaITb-
[TpopaboTka TeKIHOHHOTO 2 HOMy 3aaHuIo, Tect
Marepuaia
Hroro
2 DHepreTvka [ToaroroBka kK mpakTuue- 4 OIIK-1, KoHcnexT caMmonoaroros-
XUMHYECKHUX MPOLECCOB. | CKUM 3aHSITUSAM, CEMUHA- OIIK-2, |xu, Onpoc Ha 3aHATUSX,
Xumuueckas pam OIIK-5 OTtyer 1o MHAUBUAYATb-
TEPMOJUHAMHMKA. HOM HHU TYET II
CpMOZMHAMUKA [TpopaboTka JIEKITMOHHOTO 4 OMy 3a/IaHHMIO, Otser no
Mareprana nmabopaTopHOU padore,
Tect
OdopmiteHre 0TIETOB TIO 2
nabopaTopHbIM paboTam
Hroro 10
3 Xumunueckast kuaetuka. |IlogroroBka k mpaxkTuye- 4 |OIIK-1, |KoHcmekT caMonoaroToB-
XUMHUYECKOE paBHOBECHE. | CKUM 3aHSATHUSAM, CEMUHA- OIIK-2, |ku, Onpoc Ha 3aHATHSX,
pam OIIK-5 OT4eT Mo UHANBUYAITb-
[TpopaboTka TeKIHOHHOTO 4 HOMY 3aJTaHHIO, Orger no
MaTepHana naboparopHoii pabote,
Tect
OdopmieHre 0TYETOB 10 3
nabopaTopHBIM paboTam
Hroro 11
4 DIEeKTPOXUMUYECKUE [ToaroroBka k mpakTuye- 5 OIIK-1, KoHcnexT caMmonoaroros-
npouecchl. Kopposus CKHUM 3aHATHSIM, CEMHHA- OIIK-2, |xu, Onpoc Ha 3aHATUSX,
METAJIOB. pam OIIK-5 OTtyer 1o MHAUBUAYATb-
HOM HHU TYET II
[TpopaboTka JIEKITMOHHOTO 4 OMy 3a/IaHHMIO, Otser no
Mareprana nmabopaTopHOU padore,
Tect
OdopmiteHre 0TIETOB TIO 2
nabopatopHbeIM paboTam
Hroro 11
5 ®a3zoBbie paBHOBecHs B | [loaroroBka k mpakTuue- 3 OIIK-1, KoHcnexT camonoaroros-
TETEPOTeHHBIX CUCTEMaX. |CKHUM 3aHSATHUSAM, CEMUHA- OIIK-2, |ku, Onpoc Ha 3aHATHSX,
pam OIIK-5 OT4eT Mo UHANBUYAITb-
[TpopaboTka TeKIHOHHOTO 4 HOMY 3aJTaHHIO, Orser no
MaTepHana naboparopHoii pabdote,
Tect
OdopmieHre 0TYETOB 10 2
nabopaTopHBIM paboTam
HUroro 9
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6 PactBOpHbI [ToaroroBka kK mpakTuue- 4 OIIK-1, KoHcnexT caMonoaroros-
CKUM 3aHSITHSIM, CEMHHA- OIIK-2 ku, Onpoc Ha 3aHATHUIX,
pam OT4eT Mo UHANBUTYAITb-
[IpopaboTka JIEKIIMOHHOTO 4 HOMY 3a]aHmio, Tect
Marepuaa
Utoro 8

Hroro 3a cemectp 54

Hroro 54

10. KypcoBas padora (IpoeKT)
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU yCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — baniapHble OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbI
. MakcumanbHbIN MaxkcuManbHBIN
DneMeHThl y4eOHOM 0aJut 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ |  Oam 3a nepuoa
NEeSATENbHOCTH Mexny 2KT u Ha ceMecTp
Havana ceMectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemectp
3auer 30 30
KoncnexT camMmomoaroros- 2 2 2 6
KH
Kontponpshas paborta 5 5 5 15
Ormpoc Ha 3aHATUAX 5 5 5 15
OTyer No MHIUBUAYATb- 5 5 5 15
HOMY 3aJIaHUIO0
Otuer o naboparopHoii 3 3 3 9
pabore
Tect 3 3 4 10
Hroro makcumym 3a nepu- 23 23 54 100
on
Hapacratomum nrorom 23 46 100 100
11.2. IlepecyeT 02J/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJILHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJU10B B OIICHKH 32 KOHTPOJIbHBIE TOYKH
bannbl Ha 1aTy KOHTPOIBHON TOUKH Ornenka
> 90% oT MakcuManbHON 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. [lepecyeT cymMMbI 02/1JI0B B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl 0aIIJIOB B TPAAMIMOHHYIO M MEXIYHAPOIHYIO OIICHKY INPEJCTaBlIeH B TaOJHIIe
11.3.
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Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Koposun H.B. O6miast xumus : yueOnuk i Bty30B / H. B. KopoBuH. - 7-e u3n., ucnp. - M. :
Bricmias mkomna, 2006. - 556[4] c. : uin., Tabn. - ([Tobeaurens koHKypca yueOHUKOB). - bubmumorp.: c. 546.
-IIpeam. ykas.: c. 547-558. (nanuuue B 6ubnuoreke TYCVYP - 220 3k3.)
2. OcHoBbI 001IeH U uznueckoit xumuu: Yduebnoe nocodbue / Tuxonosa M. B., Exumona U. A.
- 2015. 200 c. [DnexTponnbiii pecypc| - Pexum mpocryna: http://edu.tusur.ru/publications/5136, nata 06-
pamenusi: 13.06.2018.

12.2. lonostHUTEILHAS JIATEPATYpa

1. T'muaka H.JI. OGmas xumus : yaeoHoe mocodue mis By3oB / H. JI. I'muuka. - 11-e u3a. - M.-JL.
: Xumus, 1964. - 688 c. : mi., Tadn. - men. ykas.: ¢. 669-670. - IIpeam. yka3s.: ¢. 671-688. (Hanuuue B
oubmmoreke TYCVYP - 37 9k3.)

2.  Axwmero H.C. Heopranuyeckast xumus : yuebnoe nocodue i By3oB / H. C. AxmeTos. - M. :
Bricmas mkoma, 1969. - 638[2] c. : . - [Ipeam. ykas.: c. 629-639. - b. 1. (Hanmuue B 6ubiamoreke TV -
CVYP - 153K3.)

3. Xwumusa: Yuebnoe nocobue / I'. B. Cmupnos, I'. M. Slkyauna; MuHHCTEpCTBO 00pa3oBaHuUs
Poccuiickoit ®enepanun, ToMCKHMII TOCYAapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PaJHOIIICK-
TpoHukH, Kadeapa TexHosoruu paano3aeKTpoHHoOM ammapatypsl. - Tomck : TMILJO, 2000. - 157 c. : n.
(mamuume B 6ubmmorexe TYCVYP - 31 2k3.)

4. TI'muakxa H.JI. 3agaum u ynpakHeHUs 1Mo o0mIe Xxumun : YueOHoe rnocoowue s By3os / H. JI.
['munka. - 20-e u3n., crepeorut. - M. : Xumus, 1973. - 263[1] c. : un. - b. u. (Hanmuuue B bubmoteke TV -
CVYP - 38 3k3.)

5. Yuxkun E.B. Xumus [Tekcr]: yueOnoe nocobue / E. B. Uukun; MunuctepcTBo 00pazoBaHus U
Hayku Poccuiickoit @enepanun, TOMCKUI rOoCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUSA U PAJIUO-
anekTpoHukH (Tomck), DakynbTeT AUCTAaHIIMOHHOTO o0y4eHus. - Tomck: Db Konrtent, 2012. - 170 c.: ui.
- bubmorp.: c. 157. (nanuune B 6ubaroreke TYCVYP - 62 5k3.)

6. Xumus: Yuebnoe nocobue / Hukun E. B. - 2012. 170 c. [DnekrponHHbIi pecype] - Pexxum o-
cryma: http://edu.tusur.ru/publications/1138, nata oopamenus: 13.06.2018.

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHuYeCKH e 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-
nuoaekTpoHuku (Tomck). - Tomck: Tomckuii rocyiapCcTBEHHBIM YHUBEPCUTET CHCTEM YIIPaBIICHUS U pa-
T03IeKTpoHUKH, 2015. - 296 ¢. (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.
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- 2015. 26 c. [DOnexrponnbiit pecypce] - Pexxum goctyma: http://edu.tusur.ru/publications/5137, mata 06-
pamenus: 13.06.2018.

3. COopHuEK 3a7a4 U yrnpakHeHHH 1o oOmiel xumun: COOPHUK 33/1a4 M YIPaXHEHUH 1Mo o01eit
xumun / Ywxkwn E. B. - 2012, 220 c¢. [OnekrpoHHBIi pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/publications/642, nata obpamenus: 13.06.2018.

4. JlaGopaTopHbie pabOTHI IO XUMHH: Y Y€OHO-METOIUIECKOE TOCOOHe Il MPOBEACHUS Jabopa-
TOPHBIX PAabOT M OpPraHU3aIMH CaMOCTOATENbHOM paboThl cryaeHToB / TuxonoBa M. B. - 2018. 50 c.
[OnmexkTponHbIi pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/7169, mara oOpameHus:
13.06.2018.

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

Y4eOHO-METOIMUYECKUE MaTepHallbl AJIsi CAMOCTOSTENILHON M ayAUTOPHOM pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JLJist I ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JlJ1s1 1L ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (popme.

JLJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

12.4. IlpodeccuonasibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIBbHBIA TOPTAI

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

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

4. http://Wwww.twirpx.com — 3JIEKTPOHHBIEC KHUTH TI0 XUMUHU

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

13. MaTtepuaibHO-TEXHMYECKOe 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
obecneyenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHue 15 JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYNBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHA Tl

VYueOHas aymuTopus

yueOHas ayuTOpus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JEHUS 3aHATUN MPAKTUIECKOTO TUIA, YdeOHast ayaquTOpus ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHE AJIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT), IOMEIIEHHE JIsl IPOBEe-
HUS TPYNIOBBIX U MHANBUAYATbHBIX KOHCYJIbTALlUN, IOMEIIEHUE VISl POBEACHUS TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOMN aTTecTaluu, IOMEIIEHNE I CAaMOCTOSTEIbHON paboThI

634050, Tomckast o6macts, T. Tomck, JlennHa npocrekT, a. 40, 423 ayn.

Onucanue UMeroIerocs 000pyI0BaHUS:

- Komnsrotep Pentium Dual Core G850;

- Tenesuzop LED 47,
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- [lIka¢ mabGopaTopHbIil (BBITSIKKA);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Windows XP

13.1.3. MaTepuaibHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 15 J1a00paTopHbIX pador
JlaGoparopusi XuMuu
ydeOHast ayIUTOPHS IS TPOBEICHUS 3aHATHH JTA0OPaTOPHOTO THIIA
634050, Tomckas o6macts, T. Tomck, JlennHa npocrnekT, a. 40, 424 ayn.
Omnwucanne uMeronierocss 000pyI0BaHuU:
- Jlocka MarHUTHO-MapKepHasi;
- Cton nmaGoparopHslit (6 mT.);
- Cton naGopaTopHbIN BBICOKHI - 3 (6 1IT.);
- ®otoanexrpoknopumerp KOK-3-01;
- [lIka¢ BBITSHKHOIM;
- Kommnekr cnennanuzupoBanHol yueOHoOI mebenu;
- Pabouee mecTo mpermnoaBares.
[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecrevyeHue 1JIs CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOB3YIOTCS y4E€OHBIE ayIUTOPUHU (KOMIIBIOTEPHBIE KIIAcChl),
PacIoJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obnacTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macThb, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocraB 000py/10BaHHUSA:

- yueOHas MmebOenb;

- koMnbroTeps! kKinacca He Hmke [IDBM INTEL Celeron D336 2.8 T11. - 5 mwiT.;

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecrneynBaroT AOCTYI B JIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 00ECTICUCHUS

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuanbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIINHBI IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSl 1 HHBAJIN/10B

OcBoeHME NUCUUIUIMHBI JIMLIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIMJAMU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OyUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPETyCMOTPEHO UCIIOIb30BaHUE 3BYKO-
YCUJIMBAIOIEH anmapaTypbl, MyJIbTUMEIUNHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB IpUeMa/mepena-
4K yueOHOH nH(pOpMaHU B TOCTYIMHBIX (hopMax, MOOMIBHON CUCTEMBI MPETIOIaBaHHS [Tl 00YJatOIIXCSI
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHusi, B KOTOPOW 3aHUMAIOTCS
oOydJaromyecs: ¢ HapylIeHHEM ClIyXa, 00OpYyIOBaHA KOMITBIOTEPHOW TEXHHMKOH, ayIMOTEXHUKOH, BUIEO-
TEXHUKOM, IJIEKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMON.

[Tpu 3aHATHAX C 0OYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
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JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WX Cllaiija Ha SKpaHe) IpH MOMOIIY BUACOYBEIHUHUTENEH 11 KOM(DOPTHOTO MpoCcMOTpa.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3yIOTCSl aJbTEepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINY U APYTHE TEXHUUECKUE CPEACTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBaA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3alu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLHUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3a1aHus
1. OTkpsITas cuctema...
a) OOMEHHBAETCSI C OKPYXKAIOIICH CpesIoi SHEpPTrueil, HO He MOKET 0OMEHHMBATHCS BEIIIECTBOM
0) oOMEHMBaETCsI ¢ OKpYXKaroIllel cpesioi BEIeCTBOM U SHEpruei
B) HE OOMEHMBAETCS C OKPYKAIOIIEH CPeIoil HU BEIIECTBOM, HU SHEPTHEH
T') 3TO CUCTEMA, T/Ie MPOTEKAIOT TOJIHKO TOMOTEHHBIE PEAKIINU

2. CornacHo 3akoHy 'ecca, TeroBoi A3PPEKT peaKium. ...

a) 3aBUCHUT OT IYTHU PCAKIUU U OT COCTOSAHUA UCXOAHBIX PCAarCHTOB

0) He 3aBUCHT OT IyTH PEAKIIUH, a 3aBUCUT OT COCTOSIHHSI MICXOJJHBIX PEareHTOB U MPOIYKTOB pe-
aKIMU

B) HE 3aBHCHT OT ITyTH PEaKIMH, a 3aBUCUT TOJBKO OT COCTOSIHUSI HCXOIHBIX BEIIECTB

T') 3aBUCHUT OT ITyTH PEAKLUU U OT COCTOSIHUS TPOJYKTOB PEAKIINH

3. B m301MpoBaHHOM CHCTEME CAMOIIPOM3BOIBHO MAYT TOJBKO TE€ IMPOLECCHI, KOTOPBIE COIPOBO-
KIAOTCSL. ...

a) YBEIMYEHUEM DHEPTUU B CUCTEME

0) yMEHbBILIEHHEM SHTPOITUU

T') YBEIMYEHUEM SHTAIbIIHH

1) yBEJTUUEHUEM SHTPOIIHUU

4. Ecnu U1 XMMHUYECKOM peakiiuy MpH JaHHBIX YCIOBUAX W3MeHeHue sHeprun ['md6ca <0, To pe-
aKIus....

a) HE MOXKET MPOTEeKaTh HA B IPSMOM, HU B 0OpPaTHOM HalpaBJICHUU

0) uaeT caMOpPOU3BOJIILHO B OOPATHOM HaNpaBIECHUHU

B)HJIET CaMOIIPOU3BOJILHO B MIPSIMOM HAPaBJICHUHU

) UJET B IPSIMOM, U B OOpaTHOM HanpaBJIE€HUU

5. Kak 3aBUCUT CKOPOCTh XUMHUYECKON PEAKIIMU OT KOHLIEHTPAIIUU UCXOIHBIX PEareHTOBR?

a) IpU YBEJIMYEHUHN KOHLIEHTPALUU CKOPOCTh YBEIUUUBACTCS

0) Mpy yBETMYCHUHN KOHIICHTPAIIUHA CKOPOCTHh MOXKET YBEIIMUNBATHCS UM YMEHBIIATHCS, B 3aBHCH -
MOCTH OT IIPUPOJIBI PEATEHTOB

B) IPY YMEHBIIIEHUN KOHIIEHTPAIIMN CKOPOCTh YBEIIMUNBACTCSI

') CKOPOCTh HE 3aBUCHUT OT KOHIICHTPAI[UU

6. CornacHo npaBuiy Bant-I'odda, npu yBennueHun teMnepaTtypbl Ha kKaxple 10 rpaaycosB, cko-
pPOCTb peaKluu...

a) yMeHblaercs B 2-4 pasa

0) yBenuumnBaercs B 2-4 pasza

B) yMeHbIaercs B 10 pa3

T) yBeIMYUBaeTcs B 5 pa3

CornacosaHa Ha noprane Ne 31261 14



7. YTo Takoe SHEprusl akTUBALIMK peakuuu?

a) DPHEPreTUYECKUN Oaphep peakiiuu

0) MoJTHast PHEPTUS YACTHIL B CHCTEME

B) JOTIOTHUTEINIbHAS SHEPTUsl, KOTOpast HeoOoxoauma st 3 (HEKTUBHOTO COyIapEeHHMSI YaCTHII
I') CyMMa IOTEHUUAIbHON U KHHETUYECKON dHEprui

8. Kakue (hakTophl BIUSIOT HA CMEIIEHUE XUMUIECKOTO pPAaBHOBECHS?
a) TeMIieparypa, Karajau3aTop, JaBJIeHHe

0) Temneparypa, JaBJICHHE, KOHIICHTPAIIHS

B) JIaBJicHHE, KOHIIEHTpAIMs, KaTaJu3aTop

') CTETIEHb U3MEIBUEHHOCTH, JIaBJICHUE, TEMIIEpaTypa

9. B y31max KpUCTAIIMUECKOM pEIeTKH METaslla HaXOIATCH. . .

a) MOJIOXKUTENIBHO 3apsKEHHBIEC HOHBI METAJUIA, CBSI3aHHBIE C 3JIEKTPOHAMU
0) oTpHLIaTETHLHO 3apsHKCHHbIE HOHBI METaJlJIa, CBA3aHHBIE C AJIEKTPOHAMHU
B) DJICKTPOHBI, IBIKYIITUECS CBOOOTHO

r ) MOJIOXKUTCIIbHO 3aps’KCHHBIC MOHBI MCTaJlJIa, MCXKAY KOTOPBIMH JIBUKYTCA CBO6OI[HBI€ 9JICKTPO-

HbI

10. lNaibBaHUYECKHIT DIIEMEHT — 3TO YCTPOMCTBO, B KOTOPOM...

a) MoJI ACMCTBHEM AJIEKTPUIECKOTO TOKA POTEKACT XUMHUYECKAas peaKIus

0) 1moj IeCTBHEM DJIEKTPUIECKOTO TOKA BHIPA0ATHIBAETCS AIEKTPHUUECKAsT YHEPTUS

B) BO3MOXXHO IIPOTEKAHNE XUMUIECKON peakiuu 0e3 yJacTHsl JEKTPUUECKOTo TOKa

T) B pe3yJbTaTe MPOTEKaHUs XUMHUECKOM peakliiy BbIpadaThIBaeTCsl SJIEKTPUUECKUNA TOK

11. Kakue 31eKkTpoabl pH 3IEKTPOIU3E SABISIOTCS HUHEPTHBIMU?
a) MeJIHbIe

0) IIMHKOBBIC

B) rpa)uTOBBIC

T') AIFOMUHUEBbIE

12. Kakoii u3 ciiy4aeB HE OTHOCHUTCS K SJIEKTPOXUMHUUYECKON KOPPO3UH?

a) U3JIeJHe U3 CTaU TIOTPYKEHO B PACTBOP CEPHOM KUCIIOTHI

0) u3Ienre U3 CTalld OKUCIISAETCS KUCIOPOIOM BO3IyXa

B) MEJIHBII U 5KeJIEe3HbIN MPOBOJ KOHTAKTUPYIOT B pacTBOpE Cyibdara MeIu
T') CTaJbHOE U3JIENINE, TOKPHITOE CIIOEM HHUKENs, B PACTBOPE KUCIIOTHI

13. OTHOMIICHHE YnCiIa MOJIEH PaCTBOPEHHOTO BEIIECTBA K 00bEMY PacTBOpa - 3TO...
a) HopMasnbHast KOHIIEHTpaLHs

06) MaccoBas noss

B) MonsipHasi KOHLICHTpALIHs

r) MonbHas 1oms

14. Ecnu pH = 2, To peakuus cpeapl B paCTBODE...
a) lenounas

6) Kucnas

B) HeiirpanbHas

) 3aBUCHUT OT NPUPO/bI BEIlleCTBA

15. CornacHo 3akony Payns, qaBineHue napa Haja paCTBOPOM...
a) BCCTAa BBIIIC, YEM HAJl YUCTBIM PACTBOPUTCIICM

0) Bceraa HIKe, YeM HaJl YUCTHIM PaCTBOPUTEIIEM

B) PaBHO JIaBJICHUIO Iapa HaJl YUCTHIM PaCTBOPUTEIIEM

T') IOCTOSTHHO MPH JIOOBIX YCIOBUSIX
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16. Ecnu B uncTyto Boxy A00aBUTHh HEOOJBIIIOE KOJUYECTBO COJIM, TO TEMIIEpaTypa 3aMep3aHus
oyner...

a)0

B) =0

') HE U3MEHUTCS

17. CornacHo npaBuity ¢a3 ['ub0ca, urciio creneHei CBOOO bl ONPEIEIAETCS KaK:

a)C=K-n+®
6)C=K+m-O
B)K=c-®+n
rN®=C-®d-n

18. TBepablie pacTBOPHI ALHATCS HA CIEAYIOIINE TUIIBI:
a) 3aMCp3aHus, BbIYUTAHUWSA, TOTJIOMICHUS.

0) 3amMep3aHusl, BRIYUTAHUS, BBIICIIAYBAHUS.

B) BBIUMTAHUS, BHEIPEHUSI, PACTBOPEHMSI.

T') BBIYMTAHUS, BHEAPEHUS, 3aMEILICHUS.

19. I1o nmpaBuity pplyara MOKHO ONPEACIIHUTH:
a) COCTaB KHUIKOH (Pasbl;

0) mMaccy xuaKon (hassr;

B) Maccy TBepaoi (asbr;

T') BCE OTBETHI BEPHHBI.

20. CrimaBbl OTHOCATCS K BEIIECTBaM, KOTOPbIE MOKHO Ha3BaTh...
a) DBTEKTUYECKUMHU CMECIMH

0) TBepIBIMH paCTBOpPAMH

B) T€T€POT€HHBIMU CUCTEMAMHU

T') HEOJHOPOTHBIMHU CUCTEMaMU

14.1.2. Tembl HHANBUAYAJIbHBIX 321aHUI

NuauBuayanbHoe 3a1anne « OCHOBHBIE MOHSATHUS M 3aKOHBI XUMUN

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

2. BeluncauTe MOJIIpPHYIO Maccy BelecTsa, ecinu macca 500 mu ero napos npu 87 0C u naBieHun
96 xIla paBna 0,93 1.

3. Halitu ¢akTop 5KBUBAJICHTHOCTH M SKBHUBAJICHTHYIO Maccy 2JIEMEHTOB B coenuHeHusx: MgO,
NiCl2, CaF2.

4. Haiitu sxBuBaneHTHoie Macchl coequnenuii: HNO3, Cr(OH)3, Co(NO3)2, P20s5.

5. Onpenenute 00beM a30Ta (H.y.), UCIIOIH30BAHHOTO /I CHHTE3a aMMHAaKa, €CJIM TIOJy4eHo 8,5 T
MPOAYKTa PEAKIUH.

NunuBuyanpHOE 3a1aHNE « DHEPTETUKA XUMUYECKHUX MTPOIIECCOB. XUMHUYECKasi TEPMOTMHAMUKA)

1. Paccumnraiite TemnoBoi 3PQeKT peakiuu, 3anuiIuTe TePMOXUMHUUECKOE YPaBHEHHUE PEaKIIHH.
CxonbKko 6apusi ¥ KUCJIOpO/Ia B TpaMMax BCTYIHJIO B PEAKIINIO, €CIU B XoA€ Heé Briaenuinoch 2740 kJx
TEIJIOTHI?

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

2. PaccuutaB usmeHenue suepruu [ ub0ca, ycraHoBUTE, IpHU KakoW Temrieparype Haubolee Bepo-
ATHO MpoTeKaHue AaHHou peakuuu — npu 25 0C unu npu 100 0C?

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

3. Iokaxkute pacyeToMm, NMpU KaKUX TEMIIepaTypax BO3MOXKHO NPOTEKaHUHM PEaKLUU B MPSIMOM
HaNPaBICHUH.

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

NuauBuayanbHoe 3aaHne « XUMUYeCcKasi KHHETHKA. XUMUYECKOe PABHOBECHE»

Hanumnre KuHeTHUECKOE YypaBHEHHE peaKLnu:

C(tB) + H20(1) = CO(T) + H2(T)
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Kak u3MeHHTCS CKOPOCTh peaklliy, eCH: a) B CUCTEME YMEHBUINTh AaBlieHHE B 3 pa3a; 0) yBe-
JUYUTH KOHLIEHTPALIMIO MTapOB BOABI B 3 pa3a; B) yMEHBIINUTh KOHLIEHTPALIMIO TApOB BOJbI B 2 pasa.

Onpenenuth TEMIEPaTYpHbIH KOAPGHUIMEHT CKOPOCTH PEAKIMH, €CIU MPU MOHIKEHHH TeMIlepa-
Typsl Ha 45 0C peakuus 3aMenauiaach B 25 pas.

Peakuus nporekaet npu 20 0C. DHeprusi akTUBalMU peakLMy B OTCYTCTBMM KaTajll3aTopa paBHA
75 xJI>x/mMonb, a B ipucyTcTBHH Katanu3atopa — 50 k/[x/mMonb. Bo ckoibko pa3 Bo3pacTaeT CKOPOCTh pe-
aKLIMM B IPUCYTCTBUM KaTajau3aTopa?

B kakom HampasieHuu OyAeT IPOUCXOIUTh CMELICHHE PaBHOBECHS 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 okcuma azora (I).

3anuuinTe BoIpaskeHNe KOHCTAHTHI paBHOBECHUS JJIsl PEaKIUH:

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

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

NuauBuayaibHOE 3aaHue « QNEKTpOXUMHUUeckue nporeccsl. Kopposus meTannosy»

1. 3amucaTh cxeMmy rajibBaHHYECKOTO 3JIEMEHTA, COCTOSAIIEr0 M3 KOOAJbTOBOTO M KaJMHEBOTO
AJIEKTPOJIOB, IOTPYKEHHBIX B PACTBOPBI CBOMX COJIEH; HANMCATh YPAaBHEHMSI 3JIEKTPOAHBIX IIPOLIECCOB; HA-
MUcaTh YpaBHEHUE PEAKIMH, KOTOpas MPOTEKAeT B FaJIbBAHUYECKOM DJIEMEHTE; pacCUUTaTh 3JIEKTPOJIBU-
KYIYIO CUJTy TaJIbBAHUYECKOIO 3JIEMEHTA MIPU CTAHAAPTHBIX YCJIOBUAX; PACCUUTATh 3JIEKTPOABHKYIIYIO
cuiy TanbBaHu4Yeckoro sneMeHTa npu Temmeparype 30 0C u xonmentpanusx wonoB C(Cd2+) = 0,4
monw/1; C(Co2+) = 0,3 mMonb/1.

2. lnd cnenyromyX BElIeCTB HAamMcaTh YPAaBHEHUS AIIEKTPOJHBIX MPOILIECCOB MPU ANIEKTPOIU3E U
yKa3aTb, KaKue MPOAYKTHl 00pa3yloTcs Ha KaToe U aHOJE:

a) pacrutaB CaBr2 ¢ uHepTHBIME 371eKTpoaamu; 0) pactBop HBr ¢ muHKOBBIM aHOIOM; B) pacTBOp
Sr(NO3)2 c rpadutoBbIMHE 351eKTponamH; T') pactBop CoSO4 ¢ HepaCTBOPUMBIMH JIEKTPOJAAMH.

3. Kakue npoykThl 00pa3yroTcst mpH JeKkTposinie BoaHoro pactBopa KCl ¢ ”HEpTHBIMU 3IEKTPO-
namu? Hanummre ypaBHEHHUS 3JEKTPOIHBIX MPOLECCOB. BBIUMCINTE MacCy WM 00beM NMPOAYKTOB Ha
ANEKTPOAAX , 00pa3yIOMUXCs TP MPONyCKaHWU Toka cuiion 10 A B Tedernu 30 MUHYT, €CJIM BBIXOJ TTPO -
nykra coctaiseT 70%.

4. CocTaBUTh CXeMy KOPPO3HOHHOIO TajlbBAHUYECKOTO 3JIEMEHTA, BO3HMKAIOIIETO BO BIIAYKHOM
BO3/yX€ IPY KOHTAKTE aJlOMUHMSA U XpoMa. Hanucars ypaBHEHHs 3J1€KTPOIHBIX MIPOLIECCOB U yPAaBHEHUE
nporecca KOppo3uu.

5. lIuHKOBYIO IJIACTHHY, MOKPBITYI0 MEJIbIO, OIYCTHJIM B PacTBOpP CEPHOM KUCIOTHL. Onpenenute
THUII TIOKPBITHUS, HAMTUIIUTE YPaBHEHHUSI JIEKTPOJHBIX MPOIECCOB KOPPO3HH, €CIIU MOKPBHITHE HE pa3pyllie-
HO U B CJIy4ae €ro pa3pyllieHus, COCTaBbTE CXEMY I'aJIbBAHUYECKOIO JJIEMEHTA.

NunuBuayansHoe 3amanue «PacTBopbi»

1. Kaxoit 06bem 50% pactBopa KOH (- = 1,538 r/cm3) tpebyerest st mpurotosienus 3 1 0,1 M
pactBopa KOH?

2. KakoBa MossipHasi 1 HopMailbHasi KoHIleHTpanuu pactsopa H2S03, 700 Ma kotoporo coaeprkar
20 r H2S03?

3. B 250 mu pactBopa coxepxurcs 7,5 T CuSO4 - 5H20. PaccunTaTh MOJISIPHYIO 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 Maccy 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.

WnauBuayanbHoe 3aanne «Da30Bble pABHOBECHS B FETEPOTEHHBIX CUCTEMaX»

ITo nuarpamme MJIaBKOCTH JIBYXKOMIIOHEHTHOH cucTeMbl Ge-Zn onpeaenuTe:

1) Tum qUarpaMMel;
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2) uncno u Buj (a3, YMcI0 KOMIIOHEHTOB U YMCIIO CTEMeHel cBOOOIbI sl o0nacTel uarpaMMel
I-V;

3) uncno u Bup (a3, YMCIO KOMIOHEHTOB M YUCIIO CTETICHeH CBOOOIBI s JIMHUN Auarpammbl EL,
LQ, EG, QB; yka3zarh JUHUU COJIUJyCa W JUKBUJYCA, JIMHUIO BHIMOPAKUBAHMS IBTEKTHUKH, DBTEKTHUYE-
CKYIO TOUKY;

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

1) TEeMIEPATyphl TUIABJIICHUS YACTHIX KOMIIOHEHTOB Ge U Zn;

5) TemmiepaTypy IUIaBICHHUS U COCTAB IBTEKTUUYECKON CMECH;

6) cocTaB U MacCy TBepAOW U KUAKOU (ha3, KOTOpbIe 00pa3YIOTCS MPH OXJIAXKICHUHU KHUIAKOTO pac-
maaBa oT HavainbHOM Temmeparypbl 1000 0C no temnepatypsl 600 0C; macca pacmiasa - 500 r, ero nep-
BOHAYAIILHEIN cocTaB - 60% Ge u 40% Zn;

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

14.1.3. 3auér

1. OcHOBHBIC TIOHSTHS XUMHUHU: aTOM, MoJieKyna, noH. KonmnuectBo BemecTBa. MomnsipHas mMacca.
Xumnueckue ¢popmyisl. [IpaBuiia 3an1cu XMUMUYECKUX YpPaBHEHUI.

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

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

4. DxBUBaJeHT. DKBUBAJICHTHAsA Macca MPOCThIX U CIOKHBIX BEIIECTB. 3aKOH SKBHBAJIEHTOB. JK-
BUBAJICHTHBIN 00BEM rasa.

5. XuMuueckasi TepMOJMHAMHUKA. XUMUYECKHE CUCTEMBI M UX THUIBL. TepMOIMHAMHUYECKHUE mapa-
MeTpbl. CTaHzapTHBIE YCIOBHA. TepMOAMHAMUUYECKOE paBHOBECUE. TUIBI TEPMOJAMHAMUYECKUX IPOLIEC-
COB.

6. 1 3akoH TepMoanHaMHKH. PaboTa B XMMHUYECKUX cucTeMax. DHTaiabIus. Mi3MeHeHne 3HTanbnuu
B IIPOIIECCe XMMUIECKOU peakiuu. TermnoBoi 3h(exT. 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 IpolLiecce XMMUYECKOW peakuuu. M3MeHeHue 3HTponuu
IIPY U3MEHEHUHU TEMIIEPATYpPbl, arperaTHOIO COCTOSIHUS.

10. Camomnpon3BOIBHBIC POIIECCHI. 2 U 3 3aKOH TepMOAMHAMUKU. DHeprust [ mo6ca. Hanpasienue
IIPOTEKAHUS XUMUYECKON PEAKLUHU.

11. Xumnueckast kuHeTuka. CKOpOCTh XUMUYECKON peakluu. DJIeMEHTapHbIM akT peakuuu. Pax-
TOPBI, BIUSAIOLINE Ha CKOPOCTh PEAKLUU.

12. TomoreHHble u rereporeHHble peakuu. OOpatumblie U HeoOpaTuMble peakuuu. BiausHue arpe-
TaTHOT'O COCTOSIHUSA U CTEIICHU AUCIIEPCHOCTU HA CKOPOCTb PEAKLIMH.

13. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHIICHTPAIMI peareHTOB. 3aKOH JCHCTBYIOIIMX MAacc.
KoHcTaHTa CKOPOCTH pEeaKUU.

14. DHeprus aktuBanuu peakuuu. Karanuzarop. Mexanusm qeiicTBUsI KaTaau3aTopa.

15. 3aBUCUMOCTbh CKOpPOCTH peakuuu oT Temneparypsl. [IpaBuno Baut-I'odda. Temneparyphslit
k03 punMent. YpaBHeHrne AppeHuyca.

16. Xumuueckoe paBHOBecHe. PaBHOBecHas KOHIEHTpauus BellecTB. KoHcTaHTa paBHOBECHS.
Cwmenenne xumuueckoro pasHoBecus. [lpunnun Jle-Ilatenbe.

17. Dnexrpoxumuueckue npouecchl. OKUCINTENbHO-BOCCTAHOBUTENBHbBIE PEAKLIUU. DJIEKTPOBI.
DNEeKTPOIHBIE TPOIEeCChl. JIBOMHON AJIEKTPUUECKUH CIIOH.

18. DnexTponHelil noTeHIMan. PaBHOBECHBIN 3J1€KTpOAHBIN noTeHuan. CtaHgapTHeIA BOAOPOA-
HBIN AekTpo. CTaHIapTHBIN AIEKTPOIHBIN noTeHuan. YpasHenue HepHera. P anekTpoxuMuueckux
HaNpsKEHUI METAJUIOB.

19. 'anpBaHWUYECKUH AMEMEHT. YCTPONCTBO raJbBaHMUECKOTO AJIEMEHTA M MPUHIIUI €T0 paOOTHl.
Cxema rajbBaHMYECKOro JIEMEHTA. DJIEKTPOABMKYIIas cuia ['0.

20. DnekTposn3. YCTpOUCTBO ISl DJIEKTPoIin3a. THITBI 3JIEKTPOIOB. DJIEKTPOJIU3 B pacIljiaBax.

21. Dnexrponus B pactBopax. 3akoHsl Dapazes. Boixon o Toky.
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22. Koppo3ust MeTaiioB. XUMHU4ecKas Koppo3us. @akTopsl, BIUAIOIINAE HA KOPPO3UIO.

23. DNeKTpoXUMHUYECKasi KOPPO3HS U €€ MEXaHU3M.

24. MeTo/pl 3allIUTHI OT KOPPO3HUHU.

25. PactBOp. PacTBOpeHHOE BEHIECTBO, pacTBOpUTENb. [Ipolecc pacTBOpeHHs] TBEpAOro Teina B
XKuaKoM pactBopurene. Kpuctamnuzanusa. CX0ACTBO M pa3iIUuus pacTBOPOB ¢ MEXaHMUYECKUMH CMECSIMU
Y XUMUYECKUMH COECTUHEHUSAMM.

26. Konuentpanus. Paz6aBneHHbIl, KOHIEHTPUPOBAHHBIH, HACHIIEHHBIH pacTBOp. CrIocoObI BbI-
Pa)KEHUSI KOHIIEHTPALUKH PAaCTBOPOB. DKBUBAJICHT KUCIJIOT, OCHOBAHMH, COJICH.

27. PactBopumocTh. BinsiHue temneparypsl U Apyrux (paKTOPOB Ha pacTBOPUMOCTH BEIIECTB.
IlepenachpilieHHBIE PACTBOPHI.

28. DHepreTHka npouecca pactBopenus. ConbBaranus, ruaparanus. Kpuctamioruaparsl.

29. KomnuraTuBHbIE CBOKWCTBA PACTBOPOB AJIEKTPOJUTOB M HEANEKTPoJUTOB. OcMmoc. OcMmoTHue-
CKoe /aBiieHue. J[aBieHre HaCBILIEHHOIO Napa Haj pacTBOpoM. M3MeHeHne TemnepaTypbl KUIIEHUS U 3a-
MEp3aHMs pacTBOpa.

30. DAEKTPOIUTHI, HEANEKTPOIUTHL. DIEKTPOIUTUUECKAS TUCCOIMAIUS KUCIOT, OCHOBAaHUMU, CO-
neit. U3otonnueckuit kodpdurment. CuibHbIE U clladblie 3JeKTPOanThI. CTeTICHb TUCCOIUAIINH.

31. Koncranra auccornmanuu. 3akoH paszbamienus OctBanbna. Kaxyimascs cTeneHb TucCOlUa-
17078

32. DnexTpoauTHieckas auccoruaius Boabl. MonHoe npousBeaeHue Bojbl. Peakius cpensl. Bo-
JIOPOJTHBIN TTOKA3aTeNb.

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

34. JIlnarpamMMbl IJ1aBKOCTH ABYXKOMIIOHEHTHBIX CHCTEM. DBTeKTUKA. [IpaBuiio peiyara.

35. Teepable pacTBOpHI. THUIIBI TBEPABIX PACTBOPOB: 3aMEILECHHS, BHEIPEHUS, BBIUUTAHUS.

14.1.4. Bonipocbl Ha caMONOATOTOBKY
Knaccudukanus xumudeckux coequHennii. CteneHb okucieHnus. OCHOBHBIE KIacChl HEOpraHuye-
CKHX coenuHeHni. KucimoTel, conm, OCHOBaHMS, OKCUIBI, UX KIAacCU(HUKAIMI M XUMHUYECKHE CBOMCTBA.
Kucnotno-ocHoBHbIe cBolicTBa BemiecTB. CBoiicTBa amdoTepHOocTU. PeakimonHnas crnocoOHOCTh amdo-
TEPHBIX OKCUAOB U TUAPOKCUAOB. Turbl cosieil. I3MeHeHHe KUCIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB I10
nepuojaM u rpymnmam.

14.1.5. Tembl 0IPOCOB HA 3aHATHAX
PA3JIEJT 2. DHEPTETUKA XUMUYECKUX ITPOECCOB. XUMUYECKAS TEPMOJ/IMHA -
MUKA.

1. Yro n3ydaer xumMHuyecKas TEpMOJANHAMUKA?

2. JlaiiTe onpeneneHre NOHATHIO «XUMHUYECKasi CUCTEMAY.

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

4. Kakue napaMeTpsl BIUSAIOT HA TEPMOJANHAMUYECKOE COCTOSIHUE CUCTeMbI? UTO Takoe cTaHaapT-
HBIE yCJIOBUSA?

5. UeM xapakTepusyeTcsi TepMOAMHAMUYECKOE PABHOBECHE CUCTEMBI?

6. Kakue TuUnbl TEPMOAMHAMHYECKUX MPOIECCOB MOTYT MPOTEKAaTh B XUMHUYECKUX CHCTEMax?
JlaiiTe X XapaKTepUCTHUKY.

7. Chopmymupyiite 1 3aKOH TEPMOJMHAMHUKH, 3aIUIINATE €0 MaTeMaTHIeCKoe BhIpaxxenue. [laiite
oTpezieNieHUE MOHATUSAM «TEIIoTa», «paboTa», «BHYTPEHHsSI SHeprus». Kak MOKHO MHTEpIpPETUPOBAThH
ATOT 3aKOH MPUMEHUTEIBHO K XUMHUECKOMY Mporeccy?

8. Kakas pabora yaiiie Bcero coBepiaimTcs B Xumuueckux cuctemax? Kak ee MoxkHO paccunTars?

9. Haiite onpenenenue sutanbnuu. Kak ee Moxxno paccunrtars?. Kak ona o603Havaercs, B UeM U3-
MepseTcs’?

10. Yro Takoe TemioBoii adext peakuuu? Kak on 0603HavaeTcs, B 4eM U3MEPSETCS, YeMy OH pa-
BEH IpH MOCTOAHHOM naBieHun? [laiiTe ompeneneHue 5K30- U SHIOTEPMHUECKON peakuuud. YTo MOXKHO
CKa3aTh O TEIIOBOM 3(dekTe 00paTUMOro XMMHUIECKOro nporecca’?

11. Yto usyuaer tepmoxumusa? Uto Takoe TepMoxuMuueckoe ypaBHeHue? [lepeuncnure ocoOeH-
HOCTH 3alMCH TEPMOXUMUYECKUX YPABHEHUH.

12. Uto Takoe cTanaapTHas SHTaIbIUSA 00pa3oBanus BeulecTBa? Kak ona 0003HavaeTcs, B 4eM U3-
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MepsIeTCs U KaKue 3HAYCHUS] MOYKET IPUHUMATh?

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

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

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

16. [losicuute Ha MpUMepe, KaKk U3MEHSETCS] SHTPOIUS BELIECTBA P MOBBILICHUH TEMIIEPaTypBhI.
C ueM cBsi3aHbI 3T U3MEHEHUs1? B KakoM arperaTHOM COCTOSIHUM SHTPOIUS caMasi BBICOKasl U IoueMy?

17. Yto Takoe cTaHIapTHAS YPHTPOIHS BEIIECTBA, KAK OHA 0003HAYACTCS, B UeM U3MEPSETCs?

18. Kak MO>XHO paccuMTaTh U3MEHEHUE SHTPOIIMH B IIpoLiecce XUMUUECKUX peakuuii? ITpusenure
MaTeMaTH4eCKOe BhIpaKEHHUE.

19. Chopmynupyiite 2 3aK0H TepMOAMHAMHUKH. J[J1s1 KakuX cUCTeM OH ImpuMeHHM? Moer Ju pe-
aKIMs MPOTEeKaTh ¢ YMEHbIeHueM »HTporuu? Kakue nBa dakrtopa sBISIOTCS IBIDKYIICH CHUIION caMo-
IIPOU3BOJIBHOTO IIPOTEKaHMsI peakun?

20. Kak paccunrats sHepruto ['m66ca? Kak ona o6o3Havaercs, B yem usmepsiercs? [l yero mc-
noJib3yeTcs 3Ta BenuunHa? KakoBbl KpUTEpHHM CaMOIPOM3BOJIBHOTO MPOTEKAHUS PEAKIIUU B MPSIMOM M
00paTHOM HarpaBJIeHUU?

PA3JIEJI 3. XUMHWYECKAS KNHETHUKA. XUMWYECKOE PABHOBECHE.

1. Yto n3ydaeT xumuyeckasi KHHETUKa?

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

3. JlaiiTe ompeaeneHne CKOPOCTH XUMHUYECKOW peakuuu. Kak oHa o6o3Hauyaerca? Kak ee MOXHO
paccuutath? YTo Takoe 3JIeMEHTApHBIN aKT PEAKIIUH?

4. Yo Takoe TOMOTEHHbIE U reTeporeHHbIie peakiuu? [IpuBeaure npumMepsl.

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

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

7. Kak u3MeHseTcs CKOpPOCTh NMPU M3MEHEHUU CTENEHU JUCIEPCHOCTH, arperaTHOro COCTOSHUS,
BHEIIHETO SHEPTreTUUECKOr0 BO3AEHCTBUSA?

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

9. ChopmynmupyiiTe 3aKOH JEHCTBYIOIIMX MAacC JAJsi CKOPOCTU XMMHUYECKOW peakuuu. [IpuBenute
€ro mMareMaThueckoe BbIpakeHue. [loscHUTe, Kakue BEIHMYMHBI MCIIONB3YIOTCS B 3TOM BbIpaykeHUH. UTo
Takoe KMHEeTHYecKkoe ypaBHeHHe peakuuu? Kakue ects mpaBuia 3anucu 3/IM nnst peakuuii ¢ yyactuem
TBEP/BIX U Ta3000pa3HbIX BEIIECTB?

10. Uto Takoe koHCTaHTa cKopocTu peakun? Kak ona o6o3nagaercs? OT 4yero oHa 3aBUCHUT?

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

12. Chopmynupyiite npasuiio Bant-I'odhda, mpuBenute ero mateMaTuueckoe BhIpaKeHHE.

13. Yo mokaspiBaeT TemMmneparypHbiii 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? [IpuBeaurte 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 aKTUBALIMU?

16. IlpuBenure ypaBHeHue Appenunyca. [losicHuTe, Kakue BEJIMUMHBI B HETO BXOAAT U KaKyl0 3aBU-
CUMOCTb YCTaHABJIMBAET 3TO YpaBHEHHE.

17. Yto Takoe katanu3arop? KakoB MexaHU3M JIEHCTBUS KaTaiu3aropa’?

18. JlaliTe onpeneneHre XUMHYECKOTO paBHOBecHUs. UTO Takoe paBHOBECHAs KOHIICHTpaLUs Be-
miectB? Kak ona o6o3Hnavaercs?

19. Yto Takoe koHcTaHTa paBHOBecus? Kak ona ob6o3Havaercsa? Hamuimmre MareMaTndecKoe BbI-
pakeHHe JJis KOHCTaHThl PaBHOBECHUS, MOSCHUTE, KAaKWE BEJIMYMHBI TaM UCIONb3yt0Tcs? KakoBbl mpaBuia
3alMCU KOHCTAHTHI PAaBHOBECHSI, €CJIM B XMMHUYECKOM peakuy y4yacTBYIOT TBEpAble UM ra3000pa3HbIe
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BelecTna’?

20. Kakue (akTopsl BIUSIOT Ha CMEIICHUE XUMHUUYECKOro paBHOBecus? [losicHuTE, 4TO O3HAYaeT
CMEIEHNE XUMUYECKOTO PABHOBECHSI «BIJIEBO», «BIIPABO»?

21. Chopmymupyiite nmpunnun Jle-Illatense. Kyna cmemniaercs paBHOBeCHE TIPH MOBBITIICHUN WA
MOHMWKCHUU TCMIICPATYPhI, JaBJICHUA, KOHI_IGHTpaLII/II/I?

PA3JIEJI 4. SJIEKTPOXUMUYECKHUE [MTPOILIECCHI. KOPPO3MA METAJIJIOB.

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

2. Yto Takoe OKUCIUTEIBHO-BOCCTAHOBUTENbHBIC peakiuu? J[aiiTe onpeaeneHne NoOHATUAM «CTe-
IIEHb OKHCIIEHUS», «BOCCTAHOBUTENDB)», «OKUCIMTEIbY, «OKHCIEHHE», «BOCCTaHOBIeHUE». IlpuBenure
MIPUMEPBHI.

3. YUto takoe anexrponsl? 13 yero us nsroraBnusaroT? Kakue nmpouneccel IpoucXoIsaT Ha MOBEpX-
HOCTH METaJUIMYECKOTO AJIEKTPO/ia MPH MOTPYKEHUH €Tr0 B paCTBOP MOHOB 3TOTO e MeTasuia?

4. Kak o0Opasyercs ABOWHON 3IEKTPUUECKHIA ci10i? UTO Takoe 37eKTPOIHBIN MOTEHIHA?

5. UTto Takoe paBHOBECHBIN AJIEKTPOIHBIN oTeHran? Kak oH 0003HavaeTcs1, B YeM U3MepsieTcs?
UYro xapakrepusyer 3Ta BenuuuHa? OT 4ero oHa 3aBUCHUT?

6. Uto Takoe cTaHAapTHBIA BOAOPOAHBIN 31ekTpon? g yero oH ucnonsiyerca? Yemy paBeH €ro
ANEKTPOAHBINA MOTEHIUAN?

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

8. Ot xakux (haKTOpOB 3aBUCHUT IEKTPOAHBIA MoTeHnuan? [lpuBenure mojHOE W COKpAIEHHOE
ypaBHeHus HepHcra. [loscHuTe, Kakue BEIMYMHBI TaM HCIOJB3YIOTCS. B Kakux ciaydasx MCHOJIb3YHOTCS
ATU ypaBHEHUS?

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

10. Yto Takoe ranpBaHuueckuii 3nemMenT? M3 uero on coctout? M300pa3ure ycTporUCTBO raibpa-
HUYECKOT'O 3JIEMEHTA.

11. Kax 3apsiKeHbI KaToA M aHOJ B TaJbBaHUYECKOM 3JieMeHTe? Kakue mporecchsl NpoTeKaroT y Ux
noBepxHocTHU? [ 1€ BOBHUKAET AIEKTPUUECKUM TOK B TaJIbBAHMYECKOM 3JIeMeHTe? B KakoM HarpaBlIeHUH
JBUKYTCS IEKTPOHBI B IaJIbBAHUUYECKOM 3JIEMEHTE?

12. Ha npumepe rasibBaHU4EeCKOro eMenTa Jlannas-SAko0u pacckakuTe Kakue dJICKTPOXUMHUYE-
CKHE IIPOLIECCHl TaM IIpoTeKaroT. Hanummre ypaBHeHNs peakluii Ha KaToJe U aHOJE.

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

14. Yto Taxkoe 3MEKTPOABMXKYIIAs CHJAa rajbBaHUYecKoro 3iaemeHTta? Kak oHa oOo3HaudaeTcs, B
yeM n3Mepsetcs? Kak ee MokHO paccuuTath?

15. YUto Takoe snekrponus? M3 4ero cocTouT cucreMa, rae mporekaeT aMekrponn3? M3o0pasute
rpauIeCcKH.

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

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

18. KakoBbl 3aKOHOMEPHOCTH MPOTEKaHMsI MIEKTpoiu3a B paciuiaBax? Kakue mpoueccsl npore-
KaloT Ha aHojie u karonae? [IpuBenure npumep.

19. KakoBbl 3aKOHOMEPHOCTH IPOTEKaHMs JIEKTposin3a B pacTtBopax? Kakue mpoueccsl npote-
KaroT Ha aHojie U karonae? [IpuBeaure npumepsl.

20. Chopmymupyiite 1 u 2 3akonsr @apanes. [IpuBenute nx MaTematudeckoe BeipakeHue. [losic-
HUTE, KaKWe BEJTMYMHBI TaM UCIOJB3YIOTCS U UX €IMHUIBI u3MepeHus. g KakuxX pacyeToB MPUMEHUMBbI
5TH 3aKOHBI?

21. Yto Ttakoe BbIxoa 1o Toky? Kak ero MokHO paccUuTaTh?

22. Yrto Takoe koppo3usi MeTaiioB? Yem xapakrepusyercs npoiecc koppo3uu? [louemy koppo3sus
HEraTUBHO BIIMSIET HA METAJUINYECKHEe KOHCTPYKIIUU U U3Aenus?

23. Yto Takoe xuMudeckas Koppo3us? B kakux cpenax oHa nporekaetr? Kakue ObIBatOT TUIIBI XH-
MHuuYeckoil koppo3un? [IpuBenure npumepsl.
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24. B ueM 3aKJII04aeTCsl MEXaHU3M XMMHUYECKOM Koppo3un? Hanuinre ypaBHEHUs peakuui, Ipu-
BEIUTE IPUMEDPBI.

25. Ot kakux (pakTOpoOB 3aBUCHT CKOPOCTh XUMHUYECKOH Koppo3uu? Ilouemy y HEKOTOPBIX MeTall-
JIOB CO BPEMEHEM CKOpPOCTh Koppo3uu 3ameyisiercs? Kakas cpena crnocoOCTBYeT IPOTEKaHUIO KOppOo3uu?
ITpusenute npumepsl. [loueMy ¢ pocTom TeMiiepaTypbl CKOPOCTh KOPPO3UU BO3pacTaeT?

26. Kakue mecta B M31CNIUSIX U KOHCTPYKIIUSX SBJISIIOTCS KOPPO3UOHHO OMACHBIMU U TIOUEMY?

27. YTo Takoe NEKTPOXUMHUECKast Koppo3us? B kakux cpeaax oHa npoTeKaeT?

28. B dem 3akimovaeTcs MEXaHU3M AJICKTpOXUMHYecKor koppo3uu? Kakas cpema eit cmocoOCTBY-
er?

29. Ha npumepe KOppO3UM CTAJIM KUCIOPOJOM BO3AYyXa BO BJIAKHOUM Cpelie MOSCHUTE MEXaHU3M
IIPOTEKAHUS 3JIEKTPOXUMUYECKONH KOPPO3HH.

30. Kakne metayuiel Hanbosee moaBepkeHbl Kopposun? [logyemy HEKOTOpble MeTalIbl, HECMOTPS
Ha UX BBICOKYIO BOCCTAHOBUTEIIbHYIO CIIOCOOHOCTbH, HE MojBepraoTcs kopposuu? [IpuBenure npumepsl
TaKuX METAJIOB.

31. IlepeuncianTe METOBI 3AIIUTHI METAJIOB OT KOPPO3HH.

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

33. YUro Takoe 3auiuTHBIE NOKPHITUA? V3 uero oHu 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? [IpuBeaure npumepsnl. Ka-
KOBBI HEJIOCTATKU TaKUX MOKPBITHI?

36. Ha yem oCcHOBaHBI METO/IbI SJIEKTPOXUMUUYECKOM 3anuThl? [[0ICHUTE MEXaHU3M AJIEKTPOXHUMH -
YECKOM 3alIUThl HAa IPUMEPE METO/Ia MTPOTEKTOPHON 3aIIIUTHI CTAJILHOTO TPYOOIIPOBOIa B MOPCKOM BOJIE.

37. Yto Takoe kaToaHas U aHoaHas 3amuTa? [losicHuTe MeXaHu3M 3allUThl Ha IpUMEpPax.

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

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

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

1. [laiiTe onpeneneHne MOHATHIO «(a3ay.

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

3. Yro Takoe ¢azoBoe paBHOBecue? UeM OHO XapakTepu3yercs?

4. Chopmymnupyiite mpasmio (a3 ['ndb0ca, mosicHUTE, KaKre BETUIUHBI Tyl BXOJIIT.

5. Uto Takoe auarpamMma COCTOSHUSA?

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

7. Yto Takoe 3BTEKTHKA?

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

9. IlpuBeauTe AMarpamMMmy IUIAaBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI, 00pasyloliel ycTOMYMBOe
XUMHYECKOE COETUHEHHE (IUCTEKTHUECKYI0 nuarpammy). OxapakTepusyWTe JIMHUU, TOYKH U OONacTU
JTOU JUarpaMMsl.

10. Yto Takoe TBepAbIi pacTBOp?

11. JlaifTe xapakTepUCTUKY TBEPHAbIX PACTBOPOB BHEIPEHUS, 3aMelleHUs] U BbruuTaHus. [Ipu ka-
KHUX YCJIOBHSIX 00pa3yloTCs 3TH TUIIBI pACTBOPOB?

12. TlpuBenute auvarpamMmy IUTABKOCTH JIByXKOMIIOHEHTHOM CHUCTEMbI, OOpa3yroliedl TBepIblit
pacTBOp 3aMEUIeHHs] C HEOTPAHWUYEHHOU pacTBOPUMOCTHIO. OXapakTepusyiTe JIMHUU, TOUKH U 0o0nacTu
JTOU JUarpaMMsl.

13. TlpuBenure nuarpamMMmy IIJIABKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI, OOpa3yroliel TBEpabli
pacTBOp 3aMEUICHUsI C OTPaHMYCHHOH PacTBOPUMOCTHIO. OXapakTepusyiiTe JTUHHM, TOYKH U OOJNACTH
ATOM AMArpaMMBbl.
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PA3/IEJI 6. PACTBOPBI.

1. Yto Takoe pacTBOp, paCTBOPEHHOE BEIIECTBO, pacTBopureib? [IpuBenure npumepsl. [Ipueau-
T KJIaCCHU(UKAIIIO 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 Teja B KUAKOM pacTBopuTene. Kak mpoucxoaut
KpUCTaJlIu3anus’?

4. Uto Takoe KoHIleHTparusa? UTo Takoe HACHIIICHHBIN, pa30aBJICHHBIA, KOHIICHTPUPOBAHHBIM
pacTBop?

5. Onumure cnocoObl BEIPAKEHUS! KOHIIEHTPALUK PAaCTBOPOB, MPUBEIUTE 0003HAUCHHU S, POPMYIIBI
JUIsl pacueTa KOHIICHTPALMM, eIUHULIBI U3MepeHus: (MaccoBasi J0Jisl, MOJIApHAsl J0Jisi, MOJIIpHAsk KOHIIEH -
Tparus, MOJISTIbHAs KOHUEHTpalKs, HOpMalibHasl KOHLIEHTpauus, TUTp). Kak MOKHO KpaTKo 0003HAUUTh
€IMHUIBI U3MEPEHUSI MOJISIPHOM W HOpMalibHOM KoHIeHTparuu? [Ipuseaure npumep. Kak paccuntbiBaet-
CsI DKBUBAJICHT I KHCJIOT, OCHOBAHMI, coJieii?

6. Yro Takoe pactBopuMocTh? [IpuBeanTe kimaccudukauio BeMIeCTB MO UX pacTBopuMocTH. Kak
BIIUSIET MOJSPHOCTh BEIIECTB HAa MX pacTBOpuMOCTh? Kak BimseT TemrepaTypa Ha pacTBOPUMOCTh Be-
1eCTB?

7. Kakue mporiecchsl mpoTeKarT Mpu 00pa3oBaHUM pacTBopa? Kak u3MeHseTCs pu 3TOM dHEPTrust
cucreMbl? Kakumu pakropamu onpeaesieTcs: TermaoBoi 3¢ ¢eKT nporecca pacTBOPEHUs?

8. Uto Takoe coybBaTaius, TUApaTaIys, COIbBATHI, TUAPAThI? UTO MpencTaBiIsaoT coO0i KpucTal-
noruapartel? [IpuBenute npumepsl. YUem 00ycnoBlieHO 00pa30BaHUE KPUCTATUIOTHIPATOB?

9. UTo Takoe KOJUTMTaTUBHBIE CBOMCTBA PACTBOPOB?

10. Yro Takoe ocmoc? Iloscuure, npuBenute npumep. Ha kakoM (u3MUEeCKOM SIBIEHUH OCHOBAH
ocmoc?

11. Yto takoe ocmoTnueckoe nasieHue? [Ipu Kakux ycloBUSAX ONPEAEIsAeTCs OCMOTUYECKOE J1aB-
nenue? Kak ero MOKHO paccuuTath Ji1 paCTBOPOB HEAJIEKTPOJIUTOB U PACTBOPOB AeKTpouToB? [IpuBe-
nute 3akoH Bant-I'opda. /g kakux cuctem oH cripaBeaInB?

12. Kak u3meHseTcsl 1aBJI€HUE HACBIILIEHHOTO MTapa pacTBOpa MO CPABHEHUIO C YUCTHIM PACTBOPH -
tenem? [IpuBenure 3akoH Payiis 1u1ist HE3NEKTPOIUTOB U AJIEKTPOIUTOB.

13. Kak M3MeHAI0TCA TeMIlepaTypa 3aMep3aHusl pacTBOpa U TEeMIEpaTypa KUIIEHHS pacTBopa Mo
CpPaBHEHHUIO C YUCTHIM pacTBoputreneM? Kak MOXXHO paccuuTarh U3MEHEHHUE TeMIEpaTypbl ISl HEIJICK-
TPOJIUTOB U EKTPOIUTOB? OT Yero 3aBUCAT KPUOCKOMUYECKas U 0YTHOCKONUYECKasi TOCTOSIHHbIE?

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

15. Yro Takoe crenenp auccorrammu? Kakue BemecTBa OTHOCSITCA K CIIA0OBIM M CHJIBHBIM DJIEK -
TpoauTaM U nouemy? OT 4ero 3aBUCUT CTENEHb TUCCOLMALINN?

16. Kak 3anucbeiBaeTcst BRIpaXKeHHUE KOHCTAHTBI JUCCOIMAITIH JJIS CIIA0BIX AMeKTpoauToB? OT yero
3aBUCUT KOHCTaHTa Auccounannu? YTo moka3piBaeT 3Ta BeIuYrHa?

17. TlpuBeauTe ypaBHEHUE SJIEKTPOIMTHYECKON IUCCONMAnUU BOAbl. K KakoMy THITY 3JEKTpO-
JIUTOB OHA OTHOCHUTCS?

18. Uto Takoe noHHOE npou3BeeHre Boabl? YeMy oHO paBHO? UeMy paBHA KOHIIEHTPAIUS HOHOB
BOZIOPOJIa U THIPOKCOTPYIIN B HEUTpasibHOM pacTBope? KakoBO MX COOTHOIIEHHE B KUCIOW U IIEIOYHOU
cpene?

19. Yto Takoe BoOopoIHBIN Moka3arenb? Kakue 3HadeHus oH MoKeT npuHuMaTh? Kak oH paccuu-
ThiBaeTcsA? Kak onpenenuTs xapakrep cpepl M0 3HAYCHHUIO BOJOPOJHOTO OKa3aTesi?

14.1.6. Tembl KOHTPOJILHBIX padoT
KOHTPOJIbHA 1 PABOTA «OCHOBHBIE ITOHATUA 1 3AKOHBI XUMUWN»
1. Onpenenure skBUBaneHTHYIO Maccy Na2CO3.
2. Ckonbko monekyin cogepxurcs B 0,2 moss NH3?
3. Kakoii 06bem okcuna yriuepoaa (IV) Beyienutcs (H.y.) npu TepMuyeckoM paszioxeHun 200 kr
CaCO3?

KOHTPOJIbHAS PABOTA «3OHEPI'ETUKA XWMHWYECKUX ITPOLIECCOB. XMMHYE-

CornacosaHa Ha noprane Ne 31261 23



CKAS TEPMOJMHAMUKA»

1. Paccumraiite TerioBoi 3¢ ekt peakiuu odpa3zoBanus okcuaa cepsl (1V), 3anmummre TepMoxu -
MUYECKOE YpaBHEHHUE peaKIiy. BeraucauTe Maccy nmpopearupoBaBIlield CEphl, €CIIU B PE3YJIbTaTe PEaKIIuu
BIACHNIOCH 92,8 KJIK TEIIOTHI.

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

2. PaccuntaB u3meHeHue sHepru ['m6Oca, yCTaHOBUTE, BOBMOXKHO JIM CAMOIPOU3BOJILHOE TPO-

TekaHue peakuuu rnpu 35 0C.
MgCO3(tB) = MgO(1B)+CO2(T)

KOHTPOJIbHA A1 PABOTA « XUMHNYECKAA KUHETUKA. XUMWYECKOE PABHOBECHUE»

1. Hanumunre KHHETUYECKOE YpaBHEHUE PEaKLIUU:

03(r) + NO(r) = O2(r) + NO2(1)

2. Kak u3aMeHHTCSl CKOPOCTh pEaKiiy, €ClIi: a) B CUCTEME YBEJIIMYHUTD JIaBlIeHue B 3 pasa; 0) yBe-
JUYUTH KOHIICHTPAIIUIO 030HA B 2 pa3a; B) yBEJIMUUTh KOHIIEHTparuio okcuaa azota (II) B 3 pasa.

3. TemnepaTypHbli KO3 PULIMEHT CKOpOCTH peakiuu paBeH 4. Ha ckoiIbKo IpasycoB HYKHO yBe-
JUYUTH TEMIIEPATYPY, YTOOBI CKOPOCTH PEaKIIMK Bo3pocia B 64 pa3a?

4. Onpenenure 3HEPTUI0 AKTUBALMU PEAKLMU, KOHCTaHTa CKOpocTH KoTopol mpu 298 K paBHa
3,1210-4, a npu 313 K cocrasnser §,2¢10-3.

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

1. 3anucaTh cxeMy rajlbBAHUYECKOTO 3JIEMEHTA, COCTOSILEr0 U3 BUCMYTOBOIO U IIMHKOBOTO AJIEK-
TPOJOB, MOIPYKEHHBIX B PACTBOPBI CBOUX COJICH; HAMCATh YPABHEHUS NICKTPOIHBIX IPOLECCOB; HAIIU-
caTh YpaBHEHHE PEaKIIMH, KOTOpasi MPOTEKAET B rajlbBaHMYECKOM DJIEMEHTE; PaCCUUTaTh AIEKTPOJIBUKY -
LIYI0 CUIy TajlbBAHUYECKOI'O JJIEMEHTAa IPHU CTAHIAPTHBIX YCIOBHUAX; PAacCUUTATh JJIEKTPOIBIKYIIYIO
Cuily TanbBaHWYeckoro snemeHTa mpu Temmeparype 30 0C m xonmentpamusx uoHoB C(Bi3+) = 0,1
Mo/, C(Zn2+) = 1 Mob/11.

2. Kaknie mpoayKThl 00pa3yroTcs IpH AJIeKTponm3e BogHoro pactBopa CaCl2? Hanummure ypaBHe-
HUS DJIEKTPOAHBIX MPOIIECCOB. Brruncnure Maccy wim 00beM MPOTYKTOB, BBIISISIFOIIIMXCS HA JIEKTPOIaX,
€CIIM B Ipoliecce 3IeKTposn3a 3atpadeno 10722,2 Kit anektpuuectBa, a BBIXOA 110 TOKY cocTasisieT 90%.

KOHTPOJIbHA I PABOTA «PACTBOPBI»

1. ITpu pactBopenuu 5,0 r Bemectsa B 200 r BoJbl OIy4YaeTCsl HE MPOBOASIINN TOK pacTBOp, KpH-
crammusyronuiicsa npu 1,450C. Onpenenure MOJIEKYIIPHYIO MAacCy PaCTBOPEHHOIO BEIIECTBA.

2. CocTaBbTe ypaBHEHUS BCEX BO3MOXKHBIX PEaKlUii B3anMOAeHCcTBUs ruipokcuia kobdansra (I1) u
OPTO-MBIIIBIKOBOM KHUCJIOTHI. Ha30BUTE MPOAYKTHI 3THX B3aUMOICHCTBUHN, MPUBEIUTE MX TpaduuecKue
dbopMyIBl M YpaBHEHHSI UX DJIEKTPOITUTUYECKON AUCCOIUAITHIH.

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

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

1. JlaiiTe onpeneneHue MOHATUIO «(a3zay.

2. IlpuBeauTe auarpaMMmy TUIABKOCTH JBYXKOMITOHEHTHOW CHCTEMBI C TIPOCTON IBTEKTHKOU (9B-
TEKTUYECKYIO nuarpamMmy). OxapakTepu3yiTe JTMHUU, TOYKA U 00JIACTH ITOM THATPAMMBL.

3. UTo Takoe KOHTPYyIHTHOCTh?

14.1.7. Tembl J1a00opaTOpHBIX padoT
Omnpenenenue TerioBoro 3pQexra peakuuyu HeuTpaau3anium
CKOpOCTh XUMUYECKUX peaklnid. XMMHUYECKOE paBHOBECHE.
Onexrponus. Kopposus
JnarpaMma I1aBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

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

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

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

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

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

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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