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No Bunet yaeOHOIM nesTeIbHOCTH 1 cemectp Bcero Ennauner
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2 [IpakTyeckue 3aHATUA 18 18 4acoB
3 JlabopaTtopHbie pabOThI 18 18 4acoB
4 Bcero aynuTopHbIX 3aHATHN 54 54 4acoB
5 CamocTosiTenpHas paboTa 54 54 4acoB
6 Bcero (0e3 ax3ameHa) 108 108 JacoB
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8 OO01mast Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁlpbl
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 (crienmasnibHocTH) 27.03.03 CucteMHbIN aHamu3 U yrpasieHue, yreepxkaeHHoro 11.03.2015 roxa,
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 ®BC JI. A. KoznoBa
3aBenyromnuii BeITycKaroIen kag.

KCVII 10. A. lllypeirun
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa

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

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

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

2. Mecto mucuuniuebl B ctpykrype OIIOII
Huctunnuna «Xumus» (b1.B.OJ1.10) otHOCHTCA K Gi10KYy 1 (BapuaTUBHAS YacTb).
[TpeamecTBYOIMKUMU AUCHUILIINHAMY, (POPMUPYIOIIMMHU HavyajlbHbIEC 3HAHM, ABIAIOTCA: Marema-
THKA.
[Tocnenyromumy TUCUUIUIMHAMY SBIISAIOTCSA: be3011acHOCTD JKU3HEAEATEIBHOCTH, DKOIOTHSL.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBjieH Ha (GOPMUPOBAHUE CIEIYIOIUX KOMIETSHIUI:

— OIIK-1 roTOBHOCTBIO IPUMEHATH METOJIbl MAaTEMaTHKH, (PU3UKH, XUMUH, CUCTEMHOI'O aHaJIM -
3a, TEOpUU YTNPaBJICHUS, TEOPUU 3HAHUN, TEOPUU M TEXHOJOTUU IMPOrpaMMHUPOBaHUS, a TaKkKe METO/IOB
T'YMaHUTapHbIX, JKOHOMUUYECKHUX U COLUAJIbHBIX HAYK;

— IIK-1 cnocoGHOCThIO MPUHUMATh HAyYHO-OOOCHOBAaHHBIE PELICHHs] HA OCHOBE MAaTeMaTHUKH,
bu3uKy, XUMUH, UHHOPMATUKH, SKOJIOTHH, METOZOB CUCTEMHOTO aHAJIM3a U TEOPHU YIPABJICHUS, TEOPUU
3HAHUHU, OCYIIECTBISATh OCTAHOBKY UM BBIIOJIHATH SKCIIEPUMEHTHI IO MPOBEPKE UX KOPPEKTHOCTH U 3 -
(EeKTUBHOCTH,

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOKEH:

— 3HAThb OCHOBHBIE IIOHATHUS M 3aKOHbl XMMHUH, TEOPETUUYECKUE OCHOBBI CTPOEHHUS BELIECTBA,
CBOWCTBA BEUIECTB U MX PEAKIMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUS PEaKIHii, (aKTOpPbI, BIMIIO-
M€ Ha CKOPOCTh M HalpaBJICHHE NMPOTEKAHMS PEAKIMH, YHEPIeTUUYECKUE M3MEHEHUS B IPOLECCE MPo-
TEKaHUsl peaklliy, 3aKOHOMEPHOCTH NMPOTEKAHUS JIEKTPOXUMUYECKUX IIPOLECCOB, CBOMCTBA pacTBOPOB
AJIEKTPOJIUTOB U HENIEKTPOIUTOB, IPOLECCHI KOPPO3UU METAIIJIOB U METOMBI 3aIIUTBI OT KOPPO3UH, IPO-
IECCHI, MPOTEKAIOIUE B TETEPOreHHBIX CUCTEMAaX MPH U3MEHEHUHU (ha30BOTO PAaBHOBECHSI.

— YMeThb UCINOJIb30BaTh XUMUYECKHE METO/bI AJIsl MPUHATHS HAYyYHO-OOOCHOBAHHBIX pEIIECHU,
JUIsL UHTEPIIPETALMH PE3YIbTaTOB dKCIIEPUMEHTA.

—  BJIA/IeTh HABBIKAMH CaMOCTOSATENILHOIO MOUCKA UH(OpPMALIUU U TPOPAOOTKH TEOPETHUUECKOTO
MaTepuala; HaBbIKAMH IIOCTAHOBKH LIEJIEH U 3a[a4 SKCIIEPUMEHTA, UCXOII U3 TEOPETHUECKUX MPEAITOCHI-
JIOK; HaBBIKAMU 00pabOTKH, aHAJIN3a U TIPE/ICTABICHUS PE3YIbTATOB SIKCIIEPUMEHTA.

4. O0beM IMCHUIIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX €IWHUIIBI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

1 cemecTtp
AynuaTopHbIe 3aHATHS (BCETO) 54 54
Jlexuun 18 18
[IpakTuueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 18 18
CamocTosiTenbHas paboTa (Bcero) 54 54
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM paboTam 12 12
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[TpopaboTka JIEKITMOHHOTO MaTepraia 19 19
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 23 23
Bcero (6e3 sx3amena) 108 108
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 144 144
3auetHble EauHunml 4.0 4.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI

Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

—_ (D]
7 2 = | 8 g 2 E
oy o) 3 ; Q& o =
- 5 S S | F3 > 5
HasBanus pa3nenoB TUCHUTLTAHBI i © o, o, o 2 &5
= 5 = s s 0 ==
e, < < S e =
= = ) M8 g8
1 cemectp
1 OcHOBHBIC TOHATHS U 3aKOHBI XHMHUH. 0 2 0 3 5 OIIK-1
2 DHepreTuka XUMHUECKUX MPOIECCOB. 2 2 4 8 16 | OIIK-1, IIK-1
XuMudeckasi TepMOTUHAMHUKA.
3 XuMudeckas KHHETHKA. XUMUYECKOS 4 4 6 11 25 OIIK-1, TIK-1
paBHOBECHE.
4 DnexkTpoxuMuueckue npoueccol. Kop- 6 5 4 13 28 | OIIK-1, ITK-1
pO3Us METAJLJIOB.
5 ®a30BbIEC PAaBHOBECHSI B TETEPOTE€HHBIX 2 2 0 7 11 |OIIK-1, ITK-1
CUCTEMax.
6 PacTBOpBI 4 3 4 12 23 | OIIK-1, IIK-1
Hroro 3a cemectp 18 18 18 54 108
Uroro 18 18 18 54 108
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JEKIHIM)
CopeprkaHue pa3ienoB TUCIUILINAH (TI0 JICKIMSAM) IPUBEAICHO B Tabmuie 5.2.
Tabmuma 5.2 — ConeprkaHue pasieioB JUCIUILIMH (TI0 JISKIIHSIM)
3 z S
3 = 5
g > 5
HasBanus paznenos Copeprkanue pa3aenoB JUCUUIIUHBI MO JEKIHUIM zF &5
o E
X 2 3
a e g
- S ®
1 cemectp
2 DHepreTuka Xumuueckas TepMoauHamuka. [lonsatne xummudeckon 2 IK-1

XUMHYECKHUX MPOLIECCOB.
XuMu4ueckas
TEPMOANHAMHUKA.

cucTteMbl. Tunbl cucteM. PaBHOBECHOE COCTOSTHUE CH-
cTeMbl. TUITBI TEPMOAMHAMUYECKUX TPOIIECCOB: 00pa-
TUMBbIE, HEOOpaTUMbIe, CAMOTIPOU3BOJILHBIE, PABHO-
BecHble. OCHOBHBIE TOHATHUSI TEPMOJUHAMUKH: BHY-
TPEHHSIS SHEPTHsl, padoTa, Teriorta. [lepBbIit 3akoH
tepmoauHaMuku. [lorsitue sHTaNbNMU. TermnoBoit 3¢-
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(bekT peakium, SK30TepMUYECKHE U SHTOTEPMHUECKIE
peakiuu. TepMoxuMuYecKkre ypaBHEHUS U UX OCO-
6enHoctu. CTaHIapTHBIE TEIUIOTHl 00pa30BaHUs Be-
mecTB. 3akoH ['ecca, ciencTsue u3 3akona I'ecca. Ilo-
HSTHE SHTpONUU. BTOpO# U TpeTuii 3aKOH TEPMOIU-
HaMuku. CaMOIIPOU30BOJILHBIE MPOIECCHI. JHTAIb-
MMUAHBINA ¥ SHTPONUHHBIN (PaKTOPHl XUMUYECKHUX Pe-
akuuii. JHeprus I'ubdoca.

Htoro

3 XuMmnueckas KHUHETHKA.
XHUMHUUYECKOE PaBHOBECHE.

XHUMHUYECKasi KHHETHKA. | OMOTe€HHBIE M TETEPOreHHBIE
peakunu. CKOpOCTb XUMUYECKON peakuu. PakTopsl,
BIIMSIOIINE HA CKOPOCTh peaKkluu. BiausHue KoHIeH-
TpalMM Ha CKOPOCTh PEAKLMU. 3aKOH JEMCTBYIOIINX
Macc. KoncranTa ckopoctu peakunu. Bimsaue tem-
nepaTypbl Ha CKOpocTh peakiuu. [Ipasuno Baut-T'od-
(a. DHeprus aKTUBAIMK U ypaBHEHUE AppeHuyca.
3aBUCUMOCTb CKOPOCTH PEAKLIUU OT KaTaJIn3aTopa.
Karanuz O6patrmMble 1 HeoOpaTUMble XUMUYECKUE
peakuun. Xummuueckoe paBHoBecue. Koncranra pas-
HOBECHA. 3aKOH JEHCTBYIOIIMX MAcCC ISl PABHOBECHS.
[Tpuauun Jle-Illarense. CiBUT XUMHUYECKOTO paBHO-
BECHSL.

Hroro

[IK-1

4 DIEeKTPOXUMUYECKUE
npoueccsl. Kopposus
METAaJIJIOB.

OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIE peakiuu. Cre-
MeHb OKHUCIICHUS, OKUCIIEHUE U BOCCTAHOBJICHUE.
DNEKTPOIHbIE NPOLECCHI. DNEKTPOIHBIE TOTEHIIMAT.
VYpaBHeHnue HepHcTa. ["aibBaHUYECKH SJIEMEHT.
DIEKTPOXUMUYECKHUE MPOLECCHI. DIEKTPOABUKYILAS
CuJia raJbBaHUUYECKOro 3yieMeHTa. CTaHaapTHBIN BO-
JIOPOJHBIN AJIEKTPOJI. DIECKTPOJIU3 B pacijiaBe. JJeK-
Tpoau3 B pacTBope. 3akoHbl Dapazes. Beixon 1o Toky.
Koppo3us MeTannoB: Xumudeckas, IeKTpOXUMHUYe-
CKasl. 3alIuTa METaIoB OT KOPPO3HH.

Htoro

IIK-1

5 ®a30BbIE paBHOBECHS B
TeTePOreHHbIX CUCTEMAX.

®da3oBsie paBHOBecus. Paza, reTeporeHHas i roMo-
renHas cucrema. [Ipasuno ¢a3 ['nb66ca. Crenens cBo-
001pI, KOMIOHEHT. OJJTHOKOMIIOHESHTHBIE CHCTEMBEI.
JuarpamMma cocTOsiHUSI BOJIBI. JluarpamMmsl 1aBKOCTH
JIBYXKOMIIOHEHTHBIX CUCTEM. DBTEKTHKA. [IpaBuio
poruara. TBepabie pacTBOpbl. THITBI TBEPIBIX PACTBO-
POB: 3aMEIIeHMsI, BHEAPEHHUS, BHIYUTAHUSI.

Hroro

[IK-1

6 PactBOpBbI

PactBopsl, Tunsl pactBopos. IIpouecc pactBopeHus.
CriocoObl BeIpa)keHUs1 KOHLIEHTPALMHA PaCTBOPOB.
PactBopuMocTs. [lepeHackilieHHbIE PACTBOPBI. DHEP-
retuka pactBopenus. Kpucramnoruaparsl. CBoicTBa
pacTBOPOB HEREKTPOJIUTOB. Ocmoc. 3akoH BaHT-
l'odda. 3akon Payns. Temneparypa KuneHus U 3amep-
3aHUS pacTBOPOB. TeopHst 3NEKTPOTUTUIYECKON TUCCO-
nuanuu. CTeneHp JUCCOLUaii, KOHCTAaHTa JUCCOLU-
aruu. M3otornueckuii kodddurnent. CBoicTBa

IIK-1
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PaCTBOPOB 3JICKTPOJIUTOB.

HUroro

4

Hroro 3a cemectp

18

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)

H 00ecreunBaeMbIMU (l'lOCJ'[e):[yIOIJ.[I/IMI/I) AUCHUIIVIMHAMHA

Paznensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIIMA) H

obecrneunBaeMbIMH (ITOCIEIYIOIUMHY ) TUCIUTUTHHAMH MIPEICTaBICHBI B Tabumie 5.3.

Tabmua 5.3 — Pa3gensl AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumeHnoBaHue qUCHMILIMH

Ne paznienoB JaHHOW AUCHUTUIMHBL, I KOTOPBIX HEOOXOIUMO
U3ydeHHe 00eCTIeUMBAIONIUX U 00eCTIeYNBAEMbIX JUCIIUILTUH

1 2 3 4 5 6
[IpeamecTByromue TUCIUTITUHBI
1 Marematnka + + + + + +

[Tocnenyromuye TUCITUTIITUHBI

1 Be3omacHOCTE KU3HEIEATSIHFHOCTH + +

2 DKOJIOTUsA

- -

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/A0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IUCIUIUIMHBI, ¥ BHUIIOB 3aHATHA

MpeCTaBiIeHo B Tabnuie 5.4.

Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX TIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

TUH
§ Bunwl 3ansatuit
= .
5 5 g g
5 < o & 8, @DopMbl KOHTPOJIS
s = 2 g Z
<z = = @)

OIIK-1 + + + KonTponbhas pabota, OT-
YeT M0 UHIUBUIYATBHOMY
3ajanuio, Jk3ameH, OTyer
1o J1abopaTtopHoi padoTe,
Tect

IIK-1 + + + Ox3ameH, KoHcnekT camo-
noaroroBku, OT4yeT 10 Ja-
6oparopHoii pabote, Ompoc
Ha 3aHITHIX, TecT

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yYEeHHUS

He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI

HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00paToOpHBIX padoT

Hassanus pasacioB

HaumenoBanue nabopatopHbIx padboT

TpynoeMKocCTb,

9

dopmupyembie

KOMIIETCHIIN

I cemectp
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2 DHepreTvka Omnpenenenue TermioBoro dddexra peakuu HEUTpa- 4 OIIK-1,
XAMUYECKHUX IIPOLECCOB. |JU3ALAU TIK-1
Xumuueckas Hroro 4
TEPMOJIUHAMUKA.
3 Xumnueckasi KUHeTHKA. | CKOpOCTh XMMUYECKUX PeaKIui. X UMUYECKOE PaBHO- 6 OIIK-1,
XHMMHYECKOE PAaBHOBECHE. | BECHE. IK-1
Hroro
4 Dnexrpoxumudeckue | dnexrponus. Kopposus OIIK-1,
npoueccel. Koppozus Hroro IIK-1
METaJlJIOB.
6 PacTBOpHI PacTtBopbI. OIIK-1,
Hroro IIK-1
Hroro 3a cemectp 18
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHnoBaHue nMpakTHUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUYECKHUX 3aHATUH (CEMUHAPOB)
A Y 5
= 2 E
2 s 5
Z > 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
S 2, 5
= g 2
Y 9 2
~ S
1 cemectp
1 OcHOBHBIE OHATHS U | BXOJHOW KOHTPOJIb (HallMCaHUE CUMBOJIOB XMMHUE- 2 OIIK-1
3aKOHBI XUMHH. CKHX AJIEMEHTOB, PacueT MOJIIPHBIX MAacC COEUHE-
HUH, paccTaHOBKa KO (UIIMEHTOB B yPaBHEHUSAX pe-
akuuit). Pemenue 3amad: 1) HaxoxeHNE SKBUBAICHTA
MIPOCTBIX BEIIECTB; 2) pacyeT YKBUBAJIICHTHBIX MacC
MPOCTHIX U CIIOKHBIX COETUHEHMH; 3) pacueT o0bema
rasa Ipu HOPMaJbHBIX YCIOBHSIX U YCIIOBUSIX, OTIHY-
HBIX OT HOPMaJbHBIX; 4) pacyeT yucia 4acTHUll Belle-
CTBa B OMPEJICIICHHOM Macce Win oobeme; 5) perieHne
3a/1a4 ¢ XMMUYECKUMU ypaBHEHUSIMU; 6) 3a7auu Ha
"U30BITOK-HETOCTATOK"
Hroro
2 DHepreTvka 1)pacuet TermoBoro 3pdekxra peakiuu 1mo 3aKoHy OIIK-1
XUMHUYECKHX TporieccoB. |['ecca; 2) ompenenenue Tumna peakiuuu (9K30-, 3HI0-
Xumuueckas TEPMUYECKUN); 3) pacdeThl MO0 TEPMOXUMHUUECKUM
TEPMOJUHAMUKA. yYpaBHEHUSAM; 4)0npeieIeHne CaMOIIPOU3BOJILHOTO
HaMNpaBJIeHUS MPOTEKAHUS PEAKIUU; 5S)pacyeT TepMOo-
JTUHAMUYECKHUX MMapaMeTPOB MPOTEKAHUS PEAKITII
Hroro
3 Xumudeckas KHHETHKA. | |)3amuch 3aKOHA ICUCTBYIONMIUX MACC I XUMUYe- OIIK-1

XUMHUYECKOE PaBHOBECHE.

CKHX pEaKIMii;2)pacdyeT U3MEHEHUSI CKOPOCTH PeaK-
LMY TIPY U3MEHEHUH J1aBJICHUS, KOHIIEHTpAIluu pea-
TeHTOB; 3) pacuyeT U3MEHEHUs] CKOPOCTH PEaKLIUU MpU
MOBBIIIEHUH TeMIlepaTypsl 1o npasuiny Bant-I'opda
U ypaBHEHUIO AppeHunyca; 4)pacyer TeEMIEpaTypHOrO
KO3 pHIMEeHTa CKOPOCTH peakLuu; 5)onpeesieHne

CornacoeaHa Ha noptane N2 31008




SHEPI'Uy aKTUBALMYU peakluu; 6) ONpeeeHus cMe-
LIEHMs] PABHOBECHS TIPU U3MEHEHUH TEMIIEpaTyphl,
JaBJICHUsI, KOHLIEHTPAIUHK; 7)pacdeT KOHCTAHT PaBHO-
BECHsI XUMHUECKHUX peakiuii; 8) pacyeT n3MEeHEHuUs
KOHIIEHTpAIMi peareHToB Yyepe3 KOHCTAHTY PaBHOBE-
cust

Htoro

4 DIEKTPOXUMHUYECKUE
npoueccel. Kopposus
METAJIJIOB.

1 )HanmcaHme OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX pe-
aKuui; 2) onmrcaHue MPUHIINIA PaOOThI rajJbBaHUUE-
CKOTO 3JIeMeHTa; 3) 3aIiCh YPaBHEHHH peaKIuid, Ipo-
TEKAIOIINX B raJbBAaHUYECKOM dJIEMEHTE; 4) pacyeT
AJIEKTPOHOTO MOTEHITAA MPY CTaHIAPTHBIX U HE-
CTaHJAPTHBIX YCIOBUSX; 5) pacuer AEeKTPOABUKY-
Ie¥ CUJIbl raJIbBaHUYECKOro 3JIeMeHTa; 6) cocTasie-
HUE€ YPAaBHEHUH AIIEKTPOAHBIX MPOLECCOB MPH JIEK-
TPOJIM3€E PaCIUIaBOB U PACTBOPOB; 7) BHIYHUCIICHHE
Macchl 1 00BEMOB 00pPa30BABIIUXCS MPOYKTOB B TPO-
1ecce dJeKTpon3a mo 3akonam dapazes; 8) onpene-
JIEHUE BBIXO/Ia [0 TOKY; 9)cocTaBlieHHe ypaBHEHUMN
pEAKIHI NPH XUMUYECKON U AIEKTPOXUMUYECKON
Koppo3u# MeTauioB; 10) BIOOp 3alIUTHOTO MOKPHI-
THS OT KOPPO3HH

OIIK-1

Hroro

5 ®da3oBbIE paBHOBECHUS B
TeTePOreHHBIX CUCTEMAX.

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

2 OIIK-1

Htoro

6 PacTBOpBI

1)pacueT HaBeCKH AJIsi MPUTOTOBIIEHHUS paCTBOPOB
Pa3HbIX KOHLIEHTPALMA; 2) ONPEeIEHNE OCMOTHYE-
CKOT'O JJaBJIEHUs pacTBOpa; 4) ONpeeeHUe TeNI0ThI
pacTBOpEHMS; S)pacyeT TEMIIEPATYPBI 3aMEP3aHUS U
KHUIIEHUS PaCTBOPOB.

OIIK-1

Hroro

Hroro 3a CEMCECTP

18

Bunel camoctosTensHOM paboThl, TPYIOEMKOCTh U (popMHUpyeMble KOMITETEHITNH TPECTaBICHbI B

9. CamocrosiTesqibHasi paboTa

Tabmme 9.1.
Tabmua 9.1 — Buapl caMOCTOSTENIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN
vy L o=
= g4 =
2 = =
o O =
Buabr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
Y Q2
~ (S
1 cemectp
1 OcHOBHBIE OHATHUA U [ToaroroBka k mpakTuue- 3 OIIK-1 OT4eT Mo UHANBUYAITb-
3aKOHBI XUMHUH. CKHUM 3aHSATHIM, CEMHMHA- HOMY 3a/1aHuio, Tect
pam
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Htoro 3
2 DHepreTuka IToaroroBka K npaxkTuye- 3 |OIIK-1, |KoHCHeKT camOInoaroToB-
XUMUYECKHX MPOIECCOB. | CKUM 3aHATHIM, CEMUHA- T1K-1 ku, Onpoc Ha 3aHATHSIX,
XuMu4ueckas pam OTyer Mo UHANBUYAITb-
TEPMOJIMHAMUKA. TpopaGoTKa TeKIHOHHOTO 3 HOeg Ba,I[aHI/II:), O6quT 1o
TOPHOH T
MaTepuaa nabopaTopHoii padore,
Tect
OdopmieHre 0TYETOB IO 2
nabopaTOpHBIM paboTam
Hroro
3 Xumnueckast kuHeTuka. |[loaroroBka K nmpakTuye- 4 OIIK-1, KoHcnexT caMmonoaroros-
XUMHUYECKOE PABHOBECHE. | CKMM 3aHSITUSM, CEMUHA- IIK-1 ku, Onpoc Ha 3aHATHUSX,
pam OT4eT Mo UHANBUYaITb-
[TpopaboTka JIEKITMOHHOTO 4 Hogly 3a/laHuIo, queT 1o
Mareprana nmabopaTopHOU padore,
Tect
OdopmiieHre 0T4E€TOB 1O 3
nabopaTopHbIM paboTam
Htoro 11
4 DNeKTPOXUMHUYECKHE [ToaroroBka Kk mpakTuue- 6 OIIK-1, KoHcnexT camonoaroros-
nporecchl. Kopposus CKHUM 3aHSATUSIM, CEMHHA- [IK-1 ku, Onpoc Ha 3aHATUSIX,
METAaJIOB. pam OTyeT Mo UHANBUYAITb-
[TpopaboTka TeKIHOHHOTO 4 HOeg 3aHaHm§)’ O6quT 1o
TOPHOH T
MaTepuaia nabopaTopHoii padore,
Tect
OdopmieHre 0TYETOB 10 3
nabopaTOpHBIM paboTam
Htoro 13
5 ®dazoBbie paBHOBecus B | [loaroroBka k mpaktuue- 3 OIIK-1, KoHcnexT caMmonoaroros-
TFEeTePOreHHBIX CUCTEMAX. |CKUM 3aHSTHUSIM, CEMUHA- TIK-1 ku, Onpoc Ha 3aHATHUSX,
pam OT4eT Mo UHANBUYaITb-
[TpopaboTka JIEKITMOHHOTO 4 HOMY 3aaHmio, Tect
MaTepuana
Htoro
6 PacTBOpHI [ToaroroBka k mpakTuue- 4 OIIK-1, KoHcnexT camonoaroros-
CKHM 3aHSITHSIM, CEMHHA- TIK-1 ku, Onpoc Ha 3aHATUSIX,
pam OT4eT Mo UHANBUYAITb-
[TpopaboTka JIEKITMOHHOTO 4 Hogly Sa,I[aHI/IIf), O6quT 1o
TOPHOI T
MaTepuaa nmabopaTopHoii padore,
Tect
OdopmieHre 0TYETOB 0 4
nabopaToOpHBIM paboTam
Htoro 12
Hroro 3a cemectp 54
IToaroroBka u ciaya sK3a- 36 OK3amMeH
MeHa
Htoro 90
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10. KypcoBasi paGoTa (IpoexT)

He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

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

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
Koncnekr camonoaroros- 2 2 2 6
KU
KonTponbhas paboTa 15 15
Omnpoc Ha 3aHATHAX 5 5 5 15
OTyer no MHIUBUAYATb- 5 5 5 15
HOMY 3aJIaHHIO
OTuet no nabopaTopHOit 3 3 3 9
pabore
Tect 3 3 4 10
Hrtoro makcumyM 3a nepu- 18 18 34 70
on
DK3aMeH 30
Hapacratomum nurorom 18 36 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Ta6muna 11.2 — IlepecueT 0anoB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcUMaIbHON cyMMbI OaisioB Ha naty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaONuUIe
11.3.
Tabmuua 11.3 — [lepecueT cymmbl OaJIJIOB B TPAAUIIMOHHYIO H MEXKAYHAPOAHYIO OLICHKY

HtoroBas cymma 0aos,
Onenka (I'OC) YUUTHIBAET YCIEIIHO CAHHBIN Onenka (ECTS)

9K3aMEeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4ens xoporiiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpHUTENBHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 65 - 69
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60 - 64 E (mocpencTBeHHo)

2 (HeynOBJIETBOPUTEIIBHO) (HE

Huxe 60 6aiuios F (HeynoBieTBOpUTEIHLHO
3a4TEHO) (meyn P )

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Koposun H.B. O6miast xumus : yaeOuuk nis Bty30B / H. B. KopoBuH. - 7-e u3n., uchp. - M. :
Bricmas mkomna, 2006. - 556[4] c. : un., Tadn. - (Ilo6enurens KoHKypca yueOHUKOB). - bubmmorp.: ¢. 546.
-IIpenm. ykas.: c. 547-558. (nanmuune B 6ubnmorexke TYCVYP - 220 7k3.)
2. OcHoBHI 0o0MIeH 1 (u3nveckoi xumun: Ydebnoe nocodue / Tuxonosa M. B., Exumona U. A.
- 2015. 200 c. [DOnekrponHbIii pecypc] - Pexxum nocryma: http://edu.tusur.ru/publications/5136, nata 06-
pamenusi: 13.06.2018.

12.2. lonotHUTEILHAS JTATEPATYpPa

1. T'muaxa H.JI. OGmas xumus : yaeOHoe mocodbue mist By3oB / H. JI. I'munka. - 11-e u3a. - M.-JL.
: Xumus, 1964. - 688 c. : ui., Tabn. - IMeH. ykas.: ¢. 669-670. - [Ipeam. ykas.: c. 671-688. (Hanuuue B
oubmmorexke TYCVYP - 37 9k3.)

2.  Axwmero H.C. Heopranuyeckast xumus : yuebnoe nocodue /it By3oB / H. C. Axmetos. - M. :
Bricmas mkoma, 1969. - 638[2] c. : . - [Ipeam. ykas.: c. 629-639. - b. 1. (Hanmmuue B 6ubnmoreke TV -
CVYP - 1553Kk3.)

3. Xwumusa: Yuebnoe nocobue / I'. B. Cmupnos, I'. M. Slkynunna; MunncTepcTBO 00pa3zoBaHus
Poccuiickoit ®enepanuu, ToMCKUI TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PaJUOIIICK-
TpoHukH, Kadenpa rexHonoruu paarosnekTpoHHo anmnapatypsl. - Tomck : TMIJO, 2000. - 157 c. : un.
(namuune B 6ubmmorexke TYCVYP - 31 2k3.)

4. TD'munka H.JL 3agaun u ynpaxHeHus 1o o0mel xumun : YyeOHoe nocobue g By3oB / H. JL.
['munka. - 20-e u3n., crepeorut. - M. : Xumus, 1973. - 263[1] c. : un. - b. u. (Hanuuune B 6ubmuotexe TV -
CVYP - 38 5K3.)

5. Yuxkun E.B. Xumus [Tekcr]: yueOnoe noco6ue / E. B. Uukun; MunuctepcTBo 00pazoBaHus U
Hayku Poccniickont @enepanuu, ToOMCKHN TOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PAIHO-
anekTpoHUKH (ToMmck), PakynbTeT AUCTAaHIIMOHHOTO 00yueHus. - Tomck: Dab Konrent, 2012. - 170 c.: ui.
- bubnmorp.: c. 157. (nanuuue B 6ubmmorexke TYCVYP - 62 5k3.)

6. Xumus: Yuebnoe nocobue / Hukun E. B. - 2012. 170 c. [OnexkrponHHbIit pecypc] - Pexxum o-
cryna: http://edu.tusur.ru/publications/1138, nata obpamenus: 13.06.2018.

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. UYwuxun E.B. CoopnuK 3ana4 o obmel xumuu [Tekcr] : yaeOHO-MeTonudeckoe mocodue / E.
B. Yukun; peu. kana. xuM. Hayk A. W. 'ananos; pen. C. 5. AnekcanapoBa; MUHHCTEPCTBO 00pa30BaHUs
u Hayku Poccuiickon ®enepauyu, TOMCKUI roCylapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U pa-
no3ekTpoHukU (Tomck). - Tomck: Tomckuii rocytapcTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBIIEHUS U pa-
TUO03JeKTpoHUKH, 2015. - 296 c. (Hanuune B 6udbmmorexke TYCVYP - 100 5k3.)

2. Xumwus: Metoauueckue ykazaHUS ISl IPOBEIEHUS MPAKTUUECKUX 3aHATUH, TaOOPaTOPHBIX
paloT 1 OpraHu3alui CaMOCTOSTENbHON PabOThl CTYAEHTOB MO JUcHUIUIMHE «XuMus» / Tuxonosa M. B.
- 2015. 26 c. [DnextpoHHBIA pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/5137, nara 06-
pawmenus: 13.06.2018.

3. COopHHK 3a/1a4 ¥ yrpakHeHU! no obmielt xumun: COOpHHUK 3aJad U yIpakHEHUH 1Mo oomeit
xumun  / Ywmkun E. B. - 2012. 220 c¢. [DnektpoHHbII pecypc] - Pexum gocryma:
http://edu.tusur.ru/publications/642, nara oopamenus: 13.06.2018.

4. JlaGopatopHble pabOTHI [0 XUMHHU: Y UeOHO-METOJMUECKOe TOcoOre /1S MPOBEeHUs Jadopa-
TOPHBIX pabOT M OpraHu3allid CaMoCTOSTeNbHOU paboThl cTyneHToB / Tuxonosa M. B. - 2018. 50 c.
[OnexTponHbIii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/7169, nara oOGpamienus:
13.06.2018.
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpodeccuonasibHbIe 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIIPABOYHBbIE CHCTEMbI

1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIHHBINA TOPTAI

2. http://www.xumuk.ru — nuH)OpPMAaITMOHHO-CTIIPABOYHBIE PECYPCHI

3. http://elibrary.ru — Hay4Has 3JIeKTpOHHAsT OMOIMOTEKA

4. http://Www.twirpx.com — 3JI€KTPOHHBIE KHUTH 110 XUMUHU

5. http://mv-tihonova.ucoz.ru - uHGpOpMaMOHHBIHN calT s ctyneHToB TYCYPa

13. MaTtepuaibHO-TEXHMYECKOE 00ecnevyeHue JUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 0O0ecrie4eHnIo
AUCHUIJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOU aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOW M CTaHIApTHOH y4ueOHOI mebenbro. MeroTces
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuabHO-TEXHHYECKOE U MPOrpaMMHOe ofecriedyeHne A1 MPAKTUYEeCKUX 3aHATHI

VYuyeOHas aymuropus

ydeOHast ayuTOPHS TSI TPOBEACHUS 3aHATHHI JICKIIMOHHOTO THUIA, ydeOHas ayAuTOPHS IS IPOBE -
JICHMS 3aHATUN MPAKTUYECKOro TUma, yueOHasi ayquTOpHsl s IPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MIOMEIIIEHHUE JIJIs1 KypPCOBOTO NMPOEKTUPOBAHUS (BBIIOJIHEHHUS KYPCOBBIX padOT), MOMEIIEHUE ISl IPOBEIe-
HUSI TPYNIOBBIX U MHIUBUYAJIbHBIX KOHCYJIbTAIMI, IOMELCHUE JUIsl TIPOBEJCHUS TEKYILEro KOHTPOJIs U
POMEXYTOYHOH aTTeCTalluy, MOMEIICHUE TSI CAMOCTOSTEIBHON PabOoThI

634050, Tomckas o6nacts, T. Tomck, Jlennna npocrnexT, a. 40, 423 ayn.

Onucanune uMeroIerocs 000py10BaHUs:

- Komnsrotep Pentium Dual Core G850;

- Tenesuzop LED 47,

- llIxad naGopaTopHbIil (BBITSIKKA);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[IporpamMMHoOe obecrieueHue:

— Google Chrome

— Windows XP

13.1.3. MaTrepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe o0ecrnedyeHue sl JIadoOpaTOpHbIX padoT
JlaGoparopusi XuMuu
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yueOHast ayJuTOpHs I IPOBEICHUS 3aHATUH TaOOPaTOPHOTO THIIA
634050, Tomckast o6mactb, . Tomck, Jleanna npocrexT, 1. 40, 424 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:

- Jlocka MarHuTHO-MapKepHasi;

- Cron nabopatopHslii (6 mT.);

- Cton maGopaTopHbIil BEICOKHH - 3 (6 mIT.);

- ®oroanexrpokaopumerp KOK-3-01;

- [lIxad BBITSKHOIM;

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecreyeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUSA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MatepuabHO-TeXHHYECKOe o0ecriedyeHre JUCIUIIIHHBI J1JIs1 JIMI C OTPAHHYeHHBIMHU
BO3MOKHOCTSIMHM 310POBbSI M HHBAJIU/0B

OcBoeHME IUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIMJIAMU
OCYUIECTBIISIETCA C UCIOIb30BAaHUEM CPEJICTB 00yUEHHsI OOILEro U CIelUaaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MIPeyCMOTPEHO UCIOJIb30BaHUE 3BYKO-
YCWJIMBAIOLLEH anmnapaTypbl, MyJIbTUMEIUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Ipuema/nepesa-
4y yyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (hopMax, MOOMIIBHOM CUCTEMBI ITpenoiaBaHus i 00YJaroLIXC s
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolecs: ¢ HapyllIeHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JIEKLIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MIPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) MpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATUAX C 0OYy4YaIOIIUMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO aNnapara HCIOJb-
3yIOTCS albTepHATUBHBIE YCTPOHCTBA BBOJIA MH(OpMALIMY U IpyTHe TEXHUUYECKUE CPENICTBA ITpreMa/nepe-
Jauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs! ISl JIr0/Iel ¢ MHBa-
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. Dx3aMeHALIHOHHBbIE BONPOCHI

1. OcHOBHBIC TIOHSTHS XUMHUHU: aTOM, MoJieKyna, noH. KonmnuectBo BemecTBa. MomnsipHas Macca.
Xumnueckue ¢popmyisl. [IpaBuiia 3an1cu XMMUYECKUX YpaBHEHUI.

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

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

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

5. XuMu4eckass TepMOJMHAMHUKA. XUMUYECKHE CUCTEMBI M UX THUIBL. TepMOIMHAMHUYECKHUE mapa-
MeTpbl. CTaHzapTHBIE YCIOBHA. TepMOAMHAMUUYECKOE paBHOBECUE. TUIBI TEPMOIAMHAMUYECKUX MIPOLIEC-
COB.

6. 1 3akoH TepMoanHaMHKH. PaboTa B XMMHUYECKUX cucTeMax. DHTaabnus. Mi3MeHeHne 3HTanbnuu
B MIPOIIECCe XMMUYECKOM peakiuu. TermnoBoi 3h(exT. IK30 — U IHAOTEPMHUIECCKUEC PEAKITHH.

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

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

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

10. Camonpou3BoJIbHBIE MTPOLIECCHI. 2 U 3 3aKOH TepMoAuHaMUKH. DHeprus ' nooca. Hanpasnenue
IIPOTEKAHUS XUMUYECKON PEAKLUHU.

11. Xumnueckast kuHeTuka. CKOpOCTh XUMUYECKON peakUuu. DJIeMEeHTapHbIM akT peakuuu. Pax-
TOPBI, BIMAIOLIUE HA CKOPOCTh PEAKLIUH.

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

13. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT KOHIICHTPAIMI peareHTOB. 3aKOH JEHCTBYIOIIMX MAacc.
KoHcTaHTa CKOPOCTH pEaKUH.

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

15. 3aBUCUMOCTbH CKOpPOCTH peakuuu oT temneparypsl. [IpaBuno Baut-I'odda. Temneparyphslit
k03(ppunMeHt. YpaBHeHue AppeHuyca.

16. Xumuueckoe paBHOBecHe. PaBHOBeCHas KOHIEHTpauus BellecTB. KoHcTaHTa paBHOBECHS.

CornacoeaHa Ha noprane Ne 31008 16



Cwmemenne xumuueckoro pasHoBecus. [lpunnun Jle-Ilatense.

17. DnekTpoxuMuueckue npouecchl. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHU. DJIEKTPOIBI.
DNEeKTpOoAHbIE Tpolecchl. JIBOMHON AIEKTpUUECKUH CIIOH.

18. Dnexrpoanslii moTeHMal. PaBHOBECHBIN 31EKTpOAHBIN MoTeHIHa1. CTaHIapTHBIA BOJIOPO/I-
HBIN 21ekTpoa. CTaHIApTHBIN AIEKTPOIHBIN NoTeHIMan. YpaBHeHne HepHera. Pan anekTpoxuMuueckux
HaNpsKEHU METaIIIOB.

19. T'aibBaHUYECKUIA AIEMEHT. YCTPOMCTBO T'aTbBAaHUYECKOTrO JIEMEHTA W MPHUHIIMIT €r0 PabOoTHI.
Cxema rajibBaHM4€CKOro 3JIeMeHTa. JJIEKTpoABMKYyIIas cuia ['D.

20. DnexTponu3. YCTpOUCTBO A 3IEKTPOIH3a. TUIIBI AJIEKTPOJOB. DIEKTPOJIN3 B paCIUIaBaX.

21. Dnexrponn3 B pactBopax. 3akoHbsl Dapanes. Boixo mo Toky.

22. Koppo3us MeTaiioB. XUMHU4ecKas Koppo3us. @akTopsl, BIUAIOIINAE HA KOPPO3UIO.

23. DNeKTpoXUMHUYECKasi KOPPO3HS U €€ MEXaHU3M.

24. MeTo/pl 3allIUTHI OT KOPPO3HUHU.

25. PactBOp. PacTBOpeHHOE BElIECTBO, pacTBOpUTENb. [Ipolecc pacTBOpeHHs] TBEpAOro Tena B
XKuaKoM pactBopurene. Kpuctamnuzanusa. CX0ICTBO M pa3iIuuus pacTBOPOB ¢ MEXaHMUYECKUMM CMECSIMU
Y XUMUYECKUMH COCTUHEHUSAMM.

26. Konuentpanus. Paz6aBneHHbI, KOHIEHTPUPOBAHHBIH, HACHIIEHHBII pacTBOp. CocOOBI BbI-
Pa)KE€HUSI KOHIIEHTPALUH PACTBOPOB. DKBUBAJICHT KUCIIOT, OCHOBAHMH, COJICH.

27. PactBopumocTh. BinsiHue temneparypel U Apyrux (paKTOpOB Ha pacTBOPUMOCTH BEIIECTB.
IlepenacepilieHHBIE PACTBOPHI.

28. DHepreTHka npouecca pactBopenus. ConpBaranus, ruaparanus. Kpucramioruaparsl.

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

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

31. Koncranra amccornmanuu. 3akoH paszbamienus OctBanbna. Kaxyimascs cTeneHb TUCCOLUA-
17078

32. DnexkTpoauTHieckas auccoruaius Boasl. MonHoe npousBeaeHue Bojbl. Peakius cpensl. Bo-
JIOPOJIHBIN TTOKA3aTeNb.

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

34. JInarpamMMbl IJIaBKOCTH ABYXKOMIIOHEHTHBIX CHCTEM. DBTeKTUKa. [IpaBuiio peiyara.

35. Trepabie pacTBOpbI. THUIIBI TBEPABIX PACTBOPOB: 3aMEILCHHS, BHEIPEHUS, BRBIYUTAHUS.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX
PA3JIEJT 2. SHEPTETUKA XUMHWYECKUX ITPOLECCOB. XUMNYECKAS TEPMO/JIMHA -
MUKA.

1. Yro n3ydaer XuMHUYECKas TEpMOJANHAMUKA?

2. JlaiiTe onpeAeeHUE MOHATUIO «KXUMUYECKAs! CHCTEMAY.

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

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

5. UeM xapakTepusyeTcsi TEpMOAMHAMUYECKOE PABHOBECUE CUCTEMBI?

6. Kakue Tumbel TepMOAMHAMUYECKUX IPOLECCOB MOIYT MPOTEKaTh B XUMHUYECKUX CHUCTEMaX?
JlaiiTe X XapakTepUCTHUKY.

7. ChopmynupyiiTe 1 3aKkOH TEPMOJUHAMMKH, 3aIIUIINTE €r0 MaTeMaTH4eckoe BblpaxeHue. [aiite
OIpeieNIeHUE MOHATUAM «TEIUIOTa», «padoTay, «BHYTPEHHsS 3Heprus». Kak MOXKHO MHTEpIpEeTHPOBATH
3TOT 3aKOH IPUMEHHUTENBHO K XUMHUUECKOMY Iporieccy?

8. Kakas pabora yarie Bcero coBepIarTcsi B XuMHUeckux cucremax? Kak ee MoykHO paccunTarsh?

9. Naiite onpenenenne suTanbmmu. Kak ee MoxkHo paccuntats?. Kak ona 0o603Ha4aeTcs, B 4eM u3-
mepsiercs?

10. Yto Takoe TemnoBoil apdext peakunn? Kak oH o003HauaeTcs, B UeM U3MEpPSIETCs, YeEMY OH pa-
BEH IIPU IOCTOSAHHOM JaBieHuM? [laliTe onpeneneHne 5K30- U 3HIOTEPMHUUECKOM peakuuu. YTo MOXKHO
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CKa3aTbh O TEIUIOBOM 3(dekTe 00paTUMOro XMMHUIECKOro nporecca’?

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

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

13. Chopmymupyiite 3akoH ['ecca. [losicHHUTE CMBICT ATOTO 3aKOHA HA IPUMEPE XUMHUUECKON peak-
107078

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

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

16. [losicuute Ha pUMepe, KaKk U3MEHSETCS] SHTPONUS BELIECTBA MPHU MOBBILICHUH TEMIIEPaTypBhI.
C ueM cBsi3aHbI 3T U3MEHEHUs? B KakoM arperaTHOM COCTOSIHUM SHTPOIUS caMasi BbICOKasl U IoueMy?

17. Yro Takoe cTaHIAapTHAS YPHTPOIHS BEIIECTBA, KAK OHA 0003HAYACTCS, B UeM U3MEPSETCs?

18. Kak MO>XHO paccuMTaTh H3MEHEHUE SHTPOIIMH B IIpoLiecce XUMHUeCcKUX peakuuii? ITpusenure
MaTeMaTH4eCKOe BhIpaKEHHUE.

19. Chopmynupyiite 2 3aK0H TepMOAMHAMUKH. J[J1s1 KakuX cUCTeM OH nmpuMeHUM? Moer Jiu pe-
aKIMs MPOTEKaTh ¢ YMEHbIeHueM »HTporuu? Kakue nBa dakrtopa sBISIOTCS IBIDKYIICH CHUIION caMo-
IIPOM3BOJIBHOTO IIPOTEKaHMsI peakun?

20. Kak paccuurats sHepruto ['m66ca? Kak ona o6o3Havaercs, B yem usmepsiercs? [l yero mc-
noJib3yeTcs 3Ta BenuunHa? KakoBbl KpUTEpHUHM CaMOIPOM3BOJIBHOTO MPOTEKAHUS PEAKIIMU B MPSIMOM M
00paTHOM HarnpaBJIeHUN?

PA3JIEJI 3. XUMWYECKAS KNHETHUKA. XUMWYECKOE PABHOBECHE.

1. Yto u3ydaeT Xumuyeckass KHHETUKa?

2. Yto Takoe koH1eHTpaiusa? Kak ona o6o3nagaercsa? Kak m3MeHSETCS KOHIICHTPAIUS HUCXOIHBIX
peareHToB U MPOAYKTOB MpH IpoTekanuu peakuuu? [Ipusenure npumep.

3. Jlaiite ompeaeneHne CKOPOCTH XUMHUYECKoW peakuuu. Kak oHa o6o3Hayaerca? Kak ee MOXHO
paccuutath? YTo Takoe 3J1eMEHTAPHBIN aKT PEAKIIUH?

4. Yto Takoe TOMOT€HHbIE U IFeTeporeHHble peakuuu? [IpuBeanre npuMepsl.

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 KOHIEHTPAINI peareHToB?

9. ChopmymupyiiTe 3aKOH JEHCTBYIOIIMX MAacC JAJsi CKOPOCTU XMMHUYECKOW peakuuu. [IpuBenute
ero mMareMaThueckoe BbelpakeHue. [loscHUTe, Kakue BETMYMHBI MCIIONB3YIOTCS B 3TOM BbIpaykeHUH. UTo
Takoe KMHEeTHYecKkoe ypaBHeHUe peakuuu? Kakue ects mpaBuia 3anucu 3/IM nnst peakuuid ¢ yuactuem
TBEP/ABIX U Ta3000pa3HbIX BEIIECTB?

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

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

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

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

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

15. Uro Takoe 3Heprus aktuBauuu peakuun? Kak oHa o6o3Havaetcs, B ueM usmepsiercs? Ot gero
oHa 3aBUCHUT? Kak CBA3aHbl CKOPOCTh PEAKIIMU U SHEPTUs aKTUBALIMU?

16. IlpuBenure ypaBHeHue Appenuyca. [losicHuTe, Kakie BEIMYMHBI B HETO BXOAAT U KaKyl0 3aBU-
CUMOCTb YCTaHABJIMBAET 3TO YpaBHEHHE.

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

18. JlaliTe omnpeneneHre XUMHYECKOrO paBHOBecHUs. UTO Takoe paBHOBECHAs KOHIICHTpAaLUs Be-
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miectB? Kak ona o6o3navaercs?

19. Yto Takoe koHcTaHTa paBHOBecus? Kak ona ob6o3Havaercsa? Hamuimmre MareMaTndecKoe BbI-
pakeHHe JJis KOHCTaHThl PaBHOBECHUS, MOSCHUTE, KAKWE BEJIMYMHBI TaM UCIONb3Yyt0TCs? KakoBbl mpaBuia
3alMCU KOHCTAHTHI PAaBHOBECHSI, €CJIM B XMMHUYECKOM peakuy y4acTBYIOT TBEpAble UM ra3000pa3HbIe
BelecTna’?

20. Kakue akTopsl BIUSIOT Ha CMEIICHUE XUMHUUYECKOro paBHoBecus? [losicHUTE, 4TO O3HAYaeT
CMEIIEHNE XUMUYECKOTO PABHOBECHSI «BJIEBO», «BIIPABO»?

21. Chopmymupyiite mpunnun Jle-Illatense. Kyna cmemniaercss paBHOBeCHE TIPH MOBBITIICHUN WA
MOHWXEHUH TEeMIIePATyphl, 1aBJICHUS, KOHIICHTPALIH?

PA3JIEJI 4. SJIEKTPOXUMUYECKHUE [MTPOLIECCHI. KOPPO31A METAJIJIOB.

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

2. Yto Takoe OKUCIUTEIBHO-BOCCTAHOBUTENbHBIC peakiuu? JaiiTe onpeaeneHne NoOHATUAM «CTe-
IIEHb OKHCIIEHUS», «BOCCTAHOBUTENDB)», «OKUCIMTEIbY, «OKHCIEHHE», «BOCCTaHOBIeHUEe». IlpuBenute
MIPUMEPBHI.

3. YUto takoe anexrponsl? 13 yero us nsroranusaroT? Kakue nmpoueccel IpouCXoIsaT Ha MOBEPX-
HOCTH METaJUIMYECKOTO AJIEKTPO/ia MPH MOTPYKEHUH €Tr0 B paCTBOP MOHOB 3TOTO e MeTasuia?

4. Kak o0Opasyercst ABOWHON 3IEKTPUUECKHIA ci10i1? UTO Takoe 37eKTPOIHBIN MOTEHIHA?

5. UTto Takoe paBHOBECHBIN AJIEKTPOIHBIN oTeHHa1? Kak oH 0003HavaeTcs1, B YeM U3MepsieTcs?
UYro xapakrepusyer 3Ta BenuurHa? OT 4ero oHa 3aBUCHUT?

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

7. Uto Takoe CTaHAAPTHBIN JEKTPOIHBIN moTeHIman Metaya? Kak oH o0o3Ha4aercsi, B YeM H3-
Mmepsietcst? Uto xapakrepusyer AaHHas BeauunHa? Kakue 3HaUeHHsI OHAa MOXKET IPUHUMATh?

8. Ot xakux (haKTOpOB 3aBUCHUT MEKTPOAHBIA MoTeHIuan? [lpuBenure mojHOE W COKpAIEHHOE
ypaBHeHus Hepucra. IloscHuTe, Kakue BEITMYMHBI TaM HCIOJIB3YIOTCS. B Kakux ciaydasx MCHOJIb3YHOTCS
ATH ypaBHEHUS?

9. Uto nokasbIBaeT psij NEKTPOXUMHUUECKUX 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-
HUYECKOTO 3JIEMEHTA.

11. Kax 3apsiKeHbI KaToA M aHOA B TaJbBaHUYECKOM 3JieMeHTe? Kakue nmporecchsl NpoTeKaroT y UxX
noBepxHocTHU? [ 1€ BOBHUKAET AIEKTPUUECKUM TOK B TaJIbBAHMYECKOM 3JjieMeHTe? B KakoM HarpaBlIeHUH
JBUKYTCS IEKTPOHBI B IaJIbBAHUUYECKOM 3JIEMEHTE?

12. Ha npumepe rasibBaHU4EeCKOro eMeHTa Jlannas-SAko0u pacckakuTe Kakue dJIESKTPOXUMHUYE-
CKHE IIPOLIECCHl TaM IIpoTeKatoT. Hanummnre ypaBHeHNs peakuii Ha KaToJe U aHOJE.

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

14. Yto Taxkoe 3MEKTPOABMXKYIAs CHJAa rajbBaHUYecKoro 3iaemeHTta? Kak oHa oOo3HadaeTcs, B
yeM n3Mepsetcs? Kak ee MokHO paccuuTath?

15. YUto Takoe snektponus? M3 4ero cocTouT cucreMa, rae mporekaeT aMekrponu3? M3o0pasute
rpauIeCcKH.

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

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

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

19. KakoBbl 3aKOHOMEPHOCTH IPOTEKaHMs JJIEKTposin3a B pactBopax? Kakue mpoueccsl npore-
KaroT Ha aHojie U karonae? [IpuBeaure npumepsl.

20. Chopmymupyiite 1 u 2 3akonsl @apanes. [IpuBenute nx MaTematudeckoe BeipaskeHue. [losic-
HUTE, KaKWe BEJTMYMHBI TaM HCIOJB3YIOTCS U UX €IMHUIBI u3MepeHus. lJid Kakux pacyeToB MPUMEHUMBbI
5TH 3aKOHBI?

21. Yto Ttakoe BbIxoa 1o Toky? Kak ero Mo>kHO paccUuTaTh?
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22. Yrto Takoe koppo3usi MeTaiioB? Yem xapakrepusyercs npoiecc koppo3uu? [louemy koppo3us
HEraTUBHO BJIMSET HA METAJJINYECKUE KOHCTPYKIUU U U3IEIHS?

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

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

25. Ot kakux (pakTOpoB 3aBUCHT CKOPOCTh XUMHUYECKOH Koppo3uu? IlouemMy y HEKOTOpPBIX MeTall-
JIOB CO BPEMEHEM CKOpPOCTh Koppo3uu 3ameyisiercs? Kakas cpena crnocoOCTBYeT IPOTEKaHUIO KOpPO3uu?
ITpusenute npumepsl. [loueMmy ¢ pocTom TeMiepaTypbl CKOPOCTh KOPPO3UHU BO3pacTaeT?

26. Kakue mecta B M31CIIUSIX U KOHCTPYKIIUSX SBJISIIOTCS KOPPO3UOHHO OMACHBIMU U TIOUEMY?

27. YTo TaKoe NIEKTPOXUMHUECKast Koppo3usi? B kakux cpeaax oHa nIpoTeKaeT?

28. B deMm 3akimrovaeTcs MEXaHU3M AJICKTpOXUMHYeCcKor koppo3uu? Kakas cpema eit cmocoOCTBy-
er?

29. Ha npumepe KOppO3UH CTAJIM KUCIOPOJOM BO3AYyXa BO BJIAKHOHN Cpelie MOSCHUTE MEXaHU3M
IIPOTEKAHUS 3JIEKTPOXUMUYECKONH KOPPO3HH.

30. Kakne metaiuiel Hanbosee moaBepkeHbl Kopposun? [logyemy HEKOTOpble MeTalIbl, HECMOTPS
Ha UX BBICOKYIO BOCCTAHOBUTEIIbHYIO CIIOCOOHOCTbH, HE MojBepratoTcs kopposuu? [IpuBenure npumepsl
TaKuX METAJLIOB.

31. Ilepeunciante METOBI 3AIIUTHI METAJIOB OT KOPPO3UH.

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

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

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

35. VI3 4ero M3roTaBlIMBalOT HEMETAJUIMYECKHUE 3auTHbIe TOKpbITUA? [IpuBeaure npumepsnl. Ka-
KOBBI HEJIOCTATKU TaKUX MOKPBITHI?

36. Ha yem ocHOBaHbBI METO/IbI SJIEKTPOXUMUUYECKON 3anThl? [[0ICHUTE MEXaHU3M AJIEKTPOXHUMH -
YECKOM 3alIUThl HAa IPUMEPE METO/Ia TPOTEKTOPHON 3aIIUTHI CTAILHOTO TPYOOIIPOBOIa B MOPCKOM BOJIE.

37. Yto Takoe kaToaHas U aHogHas 3amuTta? [losicHuTe MeXaHu3M 3allUThl Ha MpUMEpax.

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

39. Kakue ¢akTopsl HY)KHO YYUTHIBATh MPHU KOHCTPYUPOBAHUU U3JIENIHMA, YTOOBI TPEIOTBPATUTH
MIPOLIECCHI MPOTEKAHUSI KOPPO3UU?

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

1. laliTe onpeneneHre MOHATHIO «(a3ay.

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

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

4. Chopmymupyiite mpasmio (a3 ['nb0ca, mosicHUTE, KaKre BETUIUHBI Tyl BXOJIAIT.

5. Uto Takoe auarpamMmma COCTOSHUSA?

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

7. Yto Takoe 3BTEKTHKA?

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

9. IlpuBeauTe AMarpaMMmy IUIAaBKOCTHU JBYXKOMIIOHEHTHOW CHCTEMBI, 00pasyloliel ycTOWYMBOE
XUMHYECKOE COETUHEHHE (IUCTEKTHUECKYIO0 nuarpammy). OxapakTepusyWTe JIMHUM, TOYKH U OONacTU
ATOU AUArpaAMMBI.

10. Yto Takoe TBepAbIN pacTBOp?

11. JlaifTe XxapakTepUCTUKY TBEPHAbIX PACTBOPOB BHEIPEHUS, 3aMellleHUs] U BbruuTanus. [Ipu ka-
KHUX YCJIOBHSIX 00pa3yloTCs 3TH TUIIbI pACTBOPOB?

12. TlpuBenute auMarpamMmy IUIABKOCTH JIByXKOMIIOHEHTHOW CHUCTEMbI, OOpa3yroliedl TBepIblit
pacTBOp 3aMEUICHHs] C HEOTPAHUYEHHOU pacTBOPUMOCTHIO. OXapakTepusyiTe JIMHUU, TOUKH U o0nacTu
ATOU AUArpaAMMBI.

13. TlpuBenure nuarpamMMmy IIJIABKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI, OOpa3yroliel TBEpabIi
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pacTBOp 3aMEIIEHUs] C OTPAaHUYCHHON PacTBOPUMOCTHIO. OXapakTepusyiTe JIHHHMH, TOUYKH M 00nactu
ATOM AMArpaMMBbl.

PA3/IEJI 6. PACTBOPBL.

1. Yto Takoe pacTBOp, paCTBOPEHHOE BEIIECTBO, pacTBoputeib? [IpuBenure npumepsl. [Ipueau-
T KJIaCCHU(PHUKAIIIO PACTBOPOB.

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

3. OnumuTte mpouecc pacTBOPEHHs] TBEPIAOTO Tela B KUAKOM pacTBopuTene. Kak mpoucxoaut
KpUCTaJIIn3anus’?

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

5. Onumure cnocoObl BEIPAKEHUS! KOHIEHTPALUK PAaCTBOPOB, MIPUBEIUTE 0003HAUCHU S, POPMYIIBI
JUIsl pacueTa KOHIICHTPALMM, eIMHULIBI U3MepeHus: (MaccoBasi J0Jisl, MOJIApHAsl J0Jisl, MOJIIpHAs KOHIIEH -
Tparus, MOJISTIbHAsT KOHUEHTpalKs, HOpMalibHasi KOHLIEHTpalus, TUTp). Kak MOXHO KpaTKo 0003HAUUTh
€IMHUIBI U3MEPEHUSI MOJISIPHOM W HOpMalibHOM KoHIeHTparuu? [Ipuseaure npumep. Kak paccuntbiBaet-
CsI DKBUBAJICHT I KHCJIOT, OCHOBaHMI, coJieii?

6. Yro Takoe pactBopuMocTh? [IpuBeanTe kimaccudukauio BEMeCTB MO UX pacTBopuMocTH. Kak
BIIUSIET MOJSIPHOCTh BEIIECTB Ha MX pacTBOpuMOCTh? Kak BimsieT TemiepaTypa Ha pacTBOPUMOCTh Be-
11eCTB?

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

8. Uto Takoe coyibBaTaius, TUApaTAIys, COIbBATHI, TUAPATHI? UTO MpencTaBiIsaOT coOO0l KpucTal-
noruapatel? [IpuBenute npumepsl. YUem 00ycnoBiieHO 00pa30BaHUE KPUCTATUIOTHIPATOB?

9. UTo Takoe KOJUITMTaTUBHBIE CBOMCTBA PACTBOPOB?

10. Yro Takoe ocmoc? Iloscuure, npuBenute npumep. Ha kakoM (pU3NUEeCKOM SIBICHUH OCHOBAH
ocmoc?

11. Yto Takoe ocmoTnueckoe nasieHue? [Ipu Kakux ycloBUSAX ONPEAEIAeTCs OCMOTUYECKOE J1aB-
nenne? Kak ero MOKHO paccuuTath Ji1 paCTBOPOB HEAIEKTPOJIUTOB U PACTBOPOB AeKTposuToB? [IpuBe-
nute 3akoH Bant-I'op¢a. /g kakux cuctem oH CripaBeInB?

12. Kak u3meHseTcsl 1aBJIeHUE HACBIIIEHHOTO MTapa pacTBOpa MO CPABHEHUIO C YUCTHIM PACTBOPH -
tenem? [IpuBenute 3akoH Payiis 1u1st HE3NEKTPOIUTOB U AJIEKTPOIUTOB.

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

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

15. Yro Takoe creneHpb auccormammu? Kakue BemecTBa OTHOCITCSA K CIIA0BIM M CHIJIBHBIM DJIEK -
TpoauTaM U nouemy? OT 4ero 3aBUCUT CTENEHb TUCCOLMALINN?

16. Kak 3anucbiBaeTcst BRIpaXKeHHUE KOHCTAHTBI JUCCOIMAITIH JJIS CIIA0BIX AMeKTpoauToB? OT yero
3aBUCUT KOHCTaHTa Aucconnanuu? YTo mokaspiBaeT 3Ta BeIuYrHa?

17. TlpuBeauTe ypaBHEHUE SJIEKTPOIMTUYECKON IUCCONMAnUU BoAbl. K KakoMy THITy 3J€KTpO-
JIUTOB OHA OTHOCHUTCS?

18. Uto Takoe noHHOE npou3BeieHne BoAbl? YeMy oHO paBHO? UeMy paBHA KOHIIEHTPAIUSI HOHOB
BOIOPOJIa U THJIPOKCOTPYIIN B HEUTpalibHOM pacTBope? KakoBO MX COOTHOIIEHUE B KUCIOW U IIEIOYHOM
cpene?

19. Yto Takoe BoopoIHBIN Moka3arenb? Kakue 3HadeHus oH MOKeT npuHuMaTh? Kak oH paccuu-
ThiBaeTcsA? Kak onpenenuTs xapakrep cpebl M0 3HAYCHUIO BOJOPOJHOTO TOKa3aTes?

14.1.4. Tembl HHANBUAYAJIBbHBIX 321aHUI
NuauBunyansHoe 3aganie « OCHOBHBIE MOHATHUS U 3aKOHBI XUMUN
1. OnunakoBoe i yucio mosiekyn B 0,5 r azora u 0,5 r Mmerana?
2. BeluncauTe MOJIIpHYIO Maccy BelecTsa, ecinu macca 500 miu ero napos npu 87 0C u naBieHun
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96 klla paBna 0,93 .

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

4. Haiitu sxBuBasienTHBIE Macchl coequuenuii: HNO3, Cr(OH)3, Co(NO3)2, P205.

5. Ompenenure 06beM a3ota (H.y.), UCMIOIBL30BAHHOTO JUISI CHHTE3a aMMHUaKa, €CJIH MOIy4YeHO 8,5 T
MPOAYKTa PEAKIUH.

NuauBuayaibHOE 3aaHie « JHEPTEeTHKA XUMUYECKUX MPOIIECCOB. XUMHUUECKast TEPMOAMHAMUKA

1. Paccunraiite TermoBoi 3((EKT peakmuu, 3aMuIIuTe TEPMOXUMHUECKOE YPABHCHHE PEaKIIHH.
CkomnbKo Gapusi ¥ KMCIOpPOJa B IpaMMax BCTYIWIIO B PEakLUIo, €Ciu B Xoe Heé Beiaenminock 2740 kJx
TEIJIOTHI?

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

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

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

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

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

NunuBuayansHOE 3a1aHNEe « XMMHYECKAsi KHHETUKA. XUMUYECKOE PAaBHOBECHEY

Hamummre kuHeTHYECKOE YpaBHEHUE PEaAKIIHH:

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

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

Onpenenuth TeMIepaTypHbIi KOOPQPHUIIMEHT CKOPOCTH PEAKIINH, €CIIM TIPHU MOHKEHUH TeMIIepa-
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 mpucyTcTBHH Katanu3atopa — 50 k/x/mMonbs. Bo ckoibpko pa3 Bo3pacTaeT CKOPOCTh pe-
aKIIUY B IPUCYTCTBHUH Karaiau3aTopa?

B kakom HampasieHuu OyAeT IPOUCXOIUTh CMELICHHE PAaBHOBECHS pEaKINU

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

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

3anuuinTe BoIpaykeHNEe KOHCTAHTHI pAaBHOBECHUS JJIsl PEaKIUH:

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

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

NuauBuayaibHOe 3aaHie « DNEKTPOXUMHUIECKHUE Tporiecchl. Koppo3us MeTannosy

1. 3amucaTh cxeMmy rajibBaHHYECKOTO 3JIEMEHTa, COCTOSAIIEr0 M3 KOOAJbTOBOTO M KaJMHEBOTO
AIIEKTPOJIOB, MTOTPYKEHHBIX B PACTBOPBI CBOMX COJICH; HAMMMCATh YPABHEHHSI SJICKTPOIHBIX MIPOIECCOB; Ha-
MUCcaTh YpaBHEHUE PEAKIMH, KOTOpas MPOTEKAeT B FaJIbBAHUYECKOM AJIEMEHTE; pacCUUTaTh 3JIEKTPOJIBU-
KYIIYIO CHITy TaIbBAHUYECKOTO DJIEMEHTA MPH CTAHIAAPTHBIX YCIOBUSX; PACCUUTATH JICKTPOABIIKYIIYIO
cuily TanbBaHW4Yeckoro snmeMeHTa npu Temmeparype 30 0C u xoHmentpamusx wonoB C(Cd2+) = 0,4
monw/1; C(Co2+) = 0,3 mMonb/1.

2. lnd cnenyromuX BElIeCTB HAmMCcaTh YPAaBHEHUS AIIEKTPOJHBIX MPOILIECCOB MPU ANIEKTPOIU3E U
yKa3aTh, KAaKUe MPOTyKThl 00pa3yloTCs Ha KaTo/Ie U aHOJE:

a) pacrutaB CaBr2 ¢ uHepTHBIME 37eKTpoaamu; 0) pactBop HBr ¢ muHKOBBIM aHOIOM; B) pacTBOp
Sr(NO3)2 ¢ rpadutoBbIMHE 351eKTponamH; T') pactBop CoSO4 ¢ HepaCTBOPUMBIMH IEKTPOJAAMH.

3. Kakue npoykThl 00pa3yroTcst pH JekTpoinie BoaHoro pactBopa KCl ¢ ”HEpTHBIMU 3JIEKTPO-
namu? Hamuimmre ypaBHEHUS SJIEKTPOIHBIX MPOIECCOB. BBIMHUCIUTH Maccy WM 00bEM MPOAYKTOB Ha
ANEKTPOAaX , 00pa3yIOMUXCs P MPONyCKaHuU Toka cuion 10 A B Tedernu 30 MUHYT, €CJIM BBIXOJ TTPO -
nykra coctasisieT 70%.

4. CocTaBUTh CXeMy KOPPO3HOHHOIO TajlbBAHUYECKOTO 3JIEMEHTA, BO3HMKAIOIIETO BO BIIAYKHOM
BO3/yX€ IMPU KOHTAKTE aTIOMUHUS U XpoMa. Hammcars ypaBHEHHS JIEKTPOIHBIX MPOIIECCOB U ypaBHEHUE
nporecca KOppo3uu.

CornacoeaHa Ha noprane Ne 31008 22



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

NunuBuayansHoe 3apanue «PacTBopbi»

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

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

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

4. Hackonpko noBeicuTcss Tkun u noHusutcs T3am pacTBopa MO CPaBHEHMIO C YMCTOH BOJOH,
eciu B 100 r Bozbl pactBoputh 60 r caxapossl C12H22011?

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

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

TpHsL.

NuauBunyansHoe 3ananue «Pa3oBble PABHOBECHS B FETEPOTCHHBIX CHCTEMAX)»

ITo nuarpamme MJIaBKOCTH JIBYXKOMIIOHEHTHOH cucTteMbl Ge-Zn onpeaenuTe:

1) Tum qUarpaMmet;

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

3) uncno u Bup (a3, YMCI0 KOMIOHEHTOB M YUCIIO CTETIEHeH CBOOOIBI s JIMHUN auarpammsl EL,
LQ, EG, QB; yka3arh JUHUU COJIUyCa M JUKBUJYCA, JIMHUIO BEIMOPAKUBAHUS IBTEKTHUKH, DBTEKTHUYE-
CKYIO TOUKY;

4) yncno u BUA (pa3, YMCIIO0 KOMIIOHEHTOB M YHUCIIO CTeTeHei cBoOoab! Ay Touek E, L, Q;

1) TEMIEPATyphl TUIABJIICHUS YACTHIX KOMIIOHEHTOB Ge U Zn;

5) TemriepaTypy IUIaBICHHUS U COCTAB IBTEKTUUYECKON CMECH;

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

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

14.1.5. Tembl KOHTPOJILHBIX PadoT
TeMbl UTOrOBOM KOHTPOJILHOU pabOThI:

Tema 1. OcHOBHBIE OHATHS ¥ 3aKOHBI XUMUHU

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

Tema 4. DnexTpoxumuyeckue npoueccol. Kopposus metamios.

Tema 5. @a30Bble paBHOBECUS B FETEPOrCHHBIX CUCTEMAX.

Tema 6. PacTBOpBI.

[Tpumep GuneTa HTOroBoi KOHTPOJIBHOM pabOTHI:

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

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

2. Yemy paBHa 3HEprusi aKTUBALIMK PEAKLIMU, €CJIU IPU NOBbIIIeHUH TeMieparypsl ot 300 no 310
K ckopocts peakuuu yBennuusaercs B 10 paz?

3. B xakoMm HamnpasiieHUH OyleT IPOUCXOJUTh CMELICHHE PAaBHOBECHS PEaKIIMU

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

€CJIM YMEHbIIUTh AABJIEHUE B CUCTEME.

4. Harmmmure KUHETUYECKOE YPABHEHUE PEAKIIMU:
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PCI15(r) = PCI3(T) + CI2(1)

Kak m3MeHHTCSl CKOpOCTh pEaKIliu, €CIU yYBEIHMYUTh KOHIEHTpanuo xjopuna ¢gocdopa (V) B 3
pasa.

5. 3amucaTth cXeMy TajlbBaHUYECKOTO 3JEMEHTa, COCTOSAIIETO W3 ATIOMHUHHEBOIO M IKEJIE3HOTO
AJIEKTPOJIOB, MOTPYKEHHBIX B PACTBOPHI CBOMX COJICH; HAMKMCATh ypaBHEHHUS DIIEKTPOJHBIX IMPOIIECCOB;
paccuuTaTh MEKTPOJBUKYIIYIO CUITy TAIbBAHUYECKOTO AJIEMEHTA IPU CTAaHAAPTHBIX YCIOBUSX.

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

7. OnoBsHHOE U3/IENHe, TOKPHITOE CBUHILIOM, KOPPOAUPYET BO BIAXKHOM Bo3zayxe. Onpeaenute TUI
MOKPBITHUS, COCTABHTE CXEMY TraIbBAaHHUECKOTO AJIEMEHTA W HAIUIINTE YPAaBHEHUS AJIEKTPOIHBIX MPOIIEC-
COB B CITy4yae pa3pylIeHus! HOKPITHSL.

8. B 250 mn pactBopa conepxurcs 7,5 r CuSO4*5H20. Paccuntats MOJISPHYIO KOHLEHTPALHIO
pacTtBopa cynabdara Meau.

14.1.6. Bonipocbl Ha caMONOATOTOBKY
Knaccudukanus xumudeckux coequHennii. CreneHb okucinenus. OCHOBHBIE KIacChl HEOpraHuye-
CKHX coenuHeHni. KucimoTel, conm, OCHOBaHMS, OKCUIbI, UX KIAacCU(HUKAIMI M XUMHUYECKHE CBOMCTBA.
Kucnotno-ocHoBHbIe cBolicTBa BemiecTB. CBoiicTBa amdoTepHocTU. PeakimonHnas crnocoOHOCTh amdo-
TEPHBIX OKCUJOB U TUAPOKCUAOB. Turbl cosieil. I3MeHeHHe KUCITOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB I10
[IEpUOAAaM U IPYIIIAM.

14.1.7. Tembl 1a00paTOpHBIX padoT
Onpenenenue TeoBOro 3pQexra peakuuyu HeuTpaau3anuu
CKOpOCTh XUMHUYECKUX pEaKLIUi. XMMHUUECKOE pAaBHOBECHE.
Onektponuns. Kopposust
PacTtBOpBI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHAaJIaM /1JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mun ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuiie 14.
Tabmuma 14 — JlomoNHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYECHHBIMH BO3MOXHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropun Buapl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumytecTBEHHO MUCHMEHHAS
poBepKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3auety, | lIpenmyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 10 TEPMUHAM (MHIMBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMeHHbIE | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITENIbHbIE PaOOTHI, BOMPOCHI K METOJAMH
anmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe IMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
[IOKa3aHUsAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOLIErocst HA MOMEHT IPOBEPKU

14.3. MeToanuyeckue peKOMeH/IAMM 110 OLIEeHOYHBIM MaTepuajiaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbsI H HHBAJIH/I0B
I[JISI JiiL ¢ OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA O-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPEZCTB, @ IMEHHO:
- B IleyatHoi (opme;
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- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHsSI aCCHCTCHTOM 33JJaHuUs BCIYX;

— Npe0oCTaBICHUE 3aaHus C HCIIOIb30BaHUEM CYPIOTIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 0OyJarommxcst MpeaycMaTpUBaeTCsl JOCTYTI -
Hasi popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MMCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCITOJIHL30BAHNEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarTH -
POBaHHBIX K OTPaHUYCHUSAM HX 3[J0POBbS U BOCHPUATHS HHOOPMALIIH:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B IIeYaTHOW (hopMe yBEITNUEHHBIM HIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-ABUIaTeJILHOTO anmnapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIe4aTHOU hopme.

[Tpn HEOOXOMMMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbS M MHBAINUIOB TPOLIE-
Jypa OILICHUBAHHSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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