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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

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

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 28.03.01 HaHOTEXHOJI0rMN U MUKPOCHCTEMHASI TEXHUKA
Hanpasnennocts (nmpoduis) / cnennanuzanus: HaHOTeXHOJIOIHU B 3JIEKTPOHNKE U MUKPOCHCTEMHOI
TeXHHKe

®opma o0ydeHus: OUHaA

@axkynpreT: PIT, DaKyJAbTET JJTCKTPOHHON TEXHUKHU

Kagenpa: @I, Kadeapa ¢pusnueckoii 3J1eKTPOHUKH

Kype: 1

Cemectp: 1

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 1 cemectp Bcero Ennauner
1 Jlexnuu 14 14 JacoB
2 [IpakTryeckue 3aHATHA 10 10 4acoB
3 JlabopaTtopHbie pabOThI 12 12 4acoB
4 Bcero aynuTopHbIX 3aHATHN 36 36 4acoB
5 W3 HuX B MHTEpaKkTUBHON (hopme 8 8 4acoB
6 CamocrosrenbHas paboTta 36 36 4acoB
7 Bcero (6e3 sx3ameHna) 72 72 JacoB
8 [TonroroBka u ciava sK3aMeHa 36 36 4acoB
9 OO61mas Tpy10eMKOCTh 108 108 4acoB

3.0 3.0 3.E.

Ox3aMmeH: 1 cemectp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)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 (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 roma, paccMoTpeHa u ogoOpeHa Ha 3aceqanuu kadenpet POTOM «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:

cTapImii mpenojasareib kag. POT-
oM M. B. TuxonoBa

3aBenyromuii odecrieunBaroen kag.
POTOM B. U. Tyes

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan ©@OT A. 1. Boponun
3aBenyromnuii BeITycKaroIen kag.

O5) I1. E. Tposin
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa
Jouent kadeaps! GpU3NIECKON IJIEK-

TpoHuku (D) N. A. Yucroenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

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

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

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctumuna «Xumus» (b1.6.12) otHocuTes k 670Ky 1 (6a3oBast 4acTsb).

[TpeamecTBYOIMKUMU AUCHUILIINHAMY, (POPMUPYIOIIMMHU HavyajlbHbIEC 3HAHM, ABIAIOTCA: Marema-
THKA.

[Tocnenyromumu JUCUMIUIMHAMH ABJSIIOTCS: be30macHOCTh JKU3HenesTeNbHOCTH, Matepuaibl
AIIEKTPOHHOHN TeXHHUKH, MeTOAbl aHaJu3a U KOHTPOJISI HAHOCTPYKTYPUPOBAHHHBIX MaTEPHAJIOB M CHCTEM,
TexHOIOrusl KpeMHUEBOW HAaHOIEKTPOHUKH, TeXHOJIO0rus MaTeprasoB MUKPO- U HAHOIEKTPOHUKH, Du-
3UKO-XMMUSI HAHOCTPYKTYPUPOBAHHBIX MaTEPUATIOB, DKOIOTHSI.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIU:

— OIIK-1 cnocoOHOCTBIO MPEACTABIIAT 4AEKBATHYIO COBPEMEHHOMY YPOBHIO 3HaHUI Hay4yHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMATUKHU,

—  OIIK-2 criocoGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3ZHUKAIOIINX
B XO7ie NMpodeccCHOHaIbHON NEeSTENbHOCTH, MPUBJIEKATh JJISl UX PEHIEHHsS COOTBETCTBYIOIIMHA (PU3UKO-
MaTeMaTH4ECKUil anmnapar;

— OIIK-5 cnocoOHOCTBIO KCIONIb30BaTh OCHOBHBIE MPHEMbl 00pabOTKU U MPEACTABICHUS IKC-
NEPUMEHTAJIbHbBIX JAHHBIX;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOIUNACS TOJIKEH:

— 3HATh OCHOBHBIE IOHATHS U 3aKOHBl XMMHUH, TEOPETUYECKHE OCHOBBI CTPOECHHS BEILECTBA,
CBOWCTBA BEUIECTB U MX PEAKIMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUS PEaKIHii, (aKTOpPbI, BIMSIIO-
M€ Ha CKOPOCTh U HalpaBJICHUE MPOTEKaHMs PEaKLUH, SHEPreTHYECKUEe U3MEHEHUs B IpoLEecce Ipo-
TEKaHUsl peakllii, 3aKOHOMEPHOCTH NMPOTEKAHUS JIEKTPOXUMUYECKUX IIPOLECCOB, CBOMCTBA pacTBOPOB
AIIEKTPOJIUTOB M HEAJIEKTPOIUTOB, IPOLIECCHl KOPPO3UM METAJUIOB M METOJIbI 3AIUThI OT KOPPO3UH, IIPO-
HECChI, MPOTCKAOIIUEC B ICTCPOICHHLIX CUCTEMAX IMPU U3MCHCHUNU (1)a30}30r0 paBHOBECHA.

—  YMeTh HCIIOJb30BaTh (PU3UKO-MATEMATUUYECKUN annapaT U TEOPETHUECKUE 3HAHUS IS pelle-
HUS IPO(hEeCCUOHANBHBIX 33134, AJIs1 MHTEPIIPETAalluK Pe3yNbTaTOB SKCIEPUMEHTA.

—  BJIa/IeTh HaBBIKAMH CaMOCTOSTEIILHOTO MOUCKA HH(OPMALIUU U MTPOPAOOTKU TEOPETHUYECKOTO
Marepuaia; HaBbIKaMH IOCTAHOBKHM LN U 3a]1au HKCIIEPUMEHTA, UCXO U3 TEOPETUUYECKUX MPEIIOCHI -
JIOK; HaBBIKAMU 00pabOTKH, aHAJIN3A U TIPE/ICTABICHUS PE3YIbTATOB SIKCIIEPUMEHTA.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 3.0 3aueTHBIX eIMHMIIbI U IIPEJCTaBIeHa B TalOuu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
1 cemecTtp
AynuTtopHble 3aHATUSA (BCETO) 36 36
Jlexuuu 14 14
[IpakTnueckue 3aHATHS 10 10
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JlaGopaTopHbIe pabOThI 12 12
W3 Hux B MHTEpaKTUBHOMN (hopme 8 8
CamocTtosiTenbHas paboTa (Bcero) 36 36
[TonroroBka Kk KOHTPOJILHBIM paboTam 6 6
BrinonHeHne HHAUBUAYAIbHbBIX 3a/1aHUN 6 6
OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 6 6
[TpopaboTka JIEKITMOHHOTO MaTepuaia 12 12
[ToaroToBka Kk MpakTUYECKUM 3aHATHUSIM, CEMHUHApaM 6 6
Bcero (0e3 ax3amena) 72 72
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 108 108
3auetHbie EquHute 3.0 3.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmuie 5.1.

Tadommua 5.1 — Pa3mensl AUCHUIUINHBI U BUABI 3aHATHI

_ [P]
% 7 = | 88 2§
= e S o 2 % o E
? 3 < < FoS 2 0
Ha3Banus pa3nenoB IuCHUTIIIUHBL i “ = o o 2 &5
S 5 G s 5 O ==
e | 2 & 33 &2
= © ] Re & 2
1 cemectp
1 OcHOBHBIEC OHATHUS U 3aKOHBI XUMUHU. 0 1 0 3 4 OIIK-1, OIIK-
2
2 DHepreTvka XMMUYECKUX MTPOIIECCOB. 2 2 4 7 15 |OIIK-1, OIIK-
XuMHUUYeCKask TEPMOAUHAMUKA. 2, OIIK-5
3 XuMuuecKkas KHHETHKA. XUMHUIECKOe 3 2 4 7 16 OIIK-1, OIIK-
paBHOBECHE. 2, OIIK-5
4 Dnexrpoxumuueckue npoueccsl. Kop- 5 3 4 9 21 | OIIK-1, OIIK-
pO3Hsl METAILIOB. 2, OIIK-5
5 ®a30BbIEC paBHOBECHUSI B TETEPOTE€HHBIX 2 1 0 5 8 OIIK-1, OIIK-
CUCTEMaXx. 2
6 PacTBOpHI 2 1 0 5 8 OIIK-1, OIIK-
2
Hroro 3a cemectp 14 10 12 36 72
Hroro 14 10 12 36 72
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

Hazpanus pasaciioB Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,
q
dopMupyembie
KOMIIETEHIIUU

1 cemecTp

[\

2 DHepreTvka Xumuyeckas TepMmoarnHaMuka. [TonsTne Xxummiaeckomn OIIK-1
XUMHYECKHX MPOLECCOB. |CUCTEMBI. Tunbl cucteM. PaBHOBECHOE COCTOSIHUE CH-
Xumuueckas cTeMbl. TUIBI TEPMOAMHAMUYECKUX MPOIIECCOB: 00pa-
TEPMOJIUHAMUKA. THUMBIE, HEOOPaTHUMBbIE, CAMOIIPOU3BOJIbHBIE, PABHO-
BeCHble. OCHOBHBIE IOHATUS TEPMOJUHAMUKH: BHY-
TPEHHss SHeprus, padota, TerioTa. [1epBbIii 3akoH
tepmoguHaMuKkH. [loHaTre sHTambnuu. TermmoBoit 3¢-
(beKT peakium, IK30TepPMUUECKHIE U SHIOTEPMHUECKUE
peakiuu. TepmMoxumMuyeckre ypaBHEHHs U UX OCO-
6enHoctu. CTaHJapTHBIE TEIUIOTHI 0Opa30BaHuUs Be-
mecTB. 3akoH ['ecca, ciencTue u3 3akoHa I'ecca. I1o-
HATHE SHTPONUU. BTOpOH U TpeTuii 3aKOH TEPMOIU-
HaMuKkHl. CaMONPOU30BOJIbHBIE MPOLIECCHI. DHTAJIb-
NUHHBIN U SHTPONUIHBIN (PAKTOPBl XUMUYECKHX pe-
aknuii. DHeprus ['ub0ca.

Hroro 2

3 XuMuyeckast KUHEeTUKa. | XMMHAYECKasi KUHETUKA. | OMOT€HHBIE U F€TEpOreHHbIE 3 OIIK-1
XuMugeckoe paBHOBecHE. | peaklini. CKOpOCTh XUMUYECKON peakiuu. PakTophl,
BIIMSIOLINE Ha CKOPOCTh peakluu. BiusHue KOHIIeH-
Tpalyy Ha CKOPOCTh peaklu. 3aKOH JEHCTBYIOLINX
Macc. KoncTtanra ckopocTu peakunu. BiausHue tem-
nepaTypbl Ha CKOpOCTh peakiu. [Ipasuino Bant-T'od-
¢a. DHeprus akTUBALMHU U ypaBHEHHE AppeHunyca.
3aBHCHUMOCTb CKOPOCTH PEAKIMH OT KaTaJInu3aTopa.
Karanuz O6patumbie 1 HEOOpPATUMbIE XUMHUYECKUE
peakuuu. Xumuueckoe paBHoBecue. Koncranra pas-
HOBECHS. 3aKOH JEHCTBYIOLINX MacC Il PABHOBECHSI.
[punuun Jle-lllarense. CiBUT XUMUYECKOTO paBHO-
BECH.

HUroro 3

4 DNeKTPOXUMHUYECKHE OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIC peakiuu. Cre- 5 OIIK-1
npoueccel. Kopposus MIeHb OKHUCIICHUS, OKHCIIEHNE U BOCCTAaHOBIICHUE.
METAaJIJIOB. DNEKTPOIHbIE MPOLECCHI. DNEKTPOIHBIC TOTEHIUAT.
VYpaBHenue HepHcta. ["aibBaHUUECKUM SJIEMEHT.
DNEKTPOXUMUYECKNE IPOLECCHI. DIEKTPOABUKYILAS
CuJIa raJbBaHUYECKOro 3ieMeHTa. CTaHIapTHBIN BO-
JOPOJHBIN AIIEKTPO. DIEKTPOIU3 B paciuiaBe. DIeK-
Tposin3 B pacTBope. 3akoHbl @apazes. Beixoa mo Toky.
Koppo3ust MeTaiioB: XuMu4eckas, JIeKTPOXUMHUYe-
cKasi. 3aliTa MEeTaiIoB OT KOPPO3HUH.

Hroro 5
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5 ®da3oBbIE paBHOBECHUS B
TeTePOreHHBIX CUCTEMAX.

dazoBble paBHOBecHs. Pa3za, reTeporeHHast ¥ rTOMo-
renHas cucrema. [Ipasuio ¢a3 ['mb66ca. Crenens cBo-
007161, KOMIOHEHT. OTHOKOMIIOHEHTHBIE CCTEMBI.
Jnarpamma cocTosiHUS BOJIbl. J[MarpaMMbl MJIaBKOCTH
JByXKOMIIOHEHTHBIX CUCTEM. DBTeKTHKA. [IpaBuito
peraara. TBepasie pacTBOpbI. THITBI TBEPIBIX PACTBO-
POB: 3aMEILECHNS, BHEAPEHUS, BBIYMTAHMS.

Hroro

OIIK-1

6 PactBopbI

PactBopsl, THIIBI pacTBOpOB. lIponecc pacTBopeHus.
CriocoObl BeIpa)keHUsI KOHLIEHTPALIMU PACTBOPOB.
PactBopuMocTs. IlepeHacslieHHbIE pacTBOPBI. DHEP-
retvka pacrBopenus. Kpucramnoruaparel. CBoiCTBa
pacTBOpOB HeANEeKTpoauToB. OcMmoc. 3akoH BaHT-
lodda. 3axon Payns. TemnepaTypa kunenus u 3amep-
3aHUS PACTBOPOB. Teopust dIEKTPOIUTUYECKON TUCCO-
nuanuy. CTenenb IUCCOMAlNN, KOHCTaHTa TUCCOLHN-
aruu. M3otonnyeckuit koaddunment. CoiicTBa
pacTBOPOB 3JIEKTPOJIUTOB.

OIIK-1

Hroro 3a CEMCECTP

Hroro

14

5.3. Pa3nenbl JMCUMILIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (Mpeabl Ty IIUMHU)
U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Pa3nensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAMHE TIPEJICTABICHBI B TabIuIE 5.3.

Tabmuua 5.3 — Pazfenbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

HanMmenoBanne qUCIAIIINH

Ne pasaciion JTTAaHHOM JAUCHUIUIMHBI, JJI51 KOTOPBIX H€O6XO)II/IMO
HN3Y4YCHUC O6CCH€‘{I/IB3.IOH_II/IX U 00eCIIeunBacMbIX JUCHUITIINH

1 2 3 4 5 6
[IpeamecTByromue TUCHUTIITUHBI
1 Maremaruka + + + + + +
[Tocnenyromue TUCIUITITUHBI

1 Be3omnacHOCTb KU3HEACATENIbHOCTH + +
2 Marepuaibl 3JIEKTPOHHOW TEXHUKHU + +
3 Meronp! aHanM3a U KOHTPOJI HAHO-
CTPYKTYPHUPOBAaHHHBIX MaTEPUATIOB U + + + + + +
CUCTEM
4 TexHONOrMsA KPEMHUEBOW HAHODJIEK- N N 4 N N N
TPOHUKH
5 TexHosorusi MaTepruaioB MUKpPO- U

p p + + + + + +
HAHOAJIEKTPOHUKHU

DU3UKO-XUMHS HAHOCTPYKTYPHUPOBAH-

6 ®usnko aHOCTPYKTYPHUPOBA 4 L 4 N N n
HBIX MaTepHasioB
7 Dxonorus + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIUI, (POPMHUPYeMBbIX IPU U3YYeHUH TUCHMIIMHBI, 1 BUI10B 3aHATHI
CooTBeTCTBHE KOMIETEHINH, (POPMUPYEMBIX MpPH HM3YYEHUH IUCIUIUIMHBI, W BHIIOB 3aHATHA
npezcTaBiIeHo B Tabmuie 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

THI
§ Bunwl 3austuit
: z ~
© S
] [+~
& < o 8 S DOpMBI KOHTPOJIS
> = : S 2
S & S &)
ba =
OIIK-1 + + + + KonTposnbHas pabota, OT-
4eT [0 HHIUBUIYATHHOMY
3aJJaHuI0, JK3aMEH,
KoncnekT caMonoaroToBKH,
Otuer o naboparopHoii pa-
6ote, Onpoc Ha 3aHATHUSAX,
Tect
OIIK-2 + + + KonTpomasnas padora, OT-
4eT [0 HHIUBUIYaTHHOMY
3aJlaHnio, Jk3aMeH, OTdeT
o naboparopHoii pabote,
Tect
OIIK-5 + + Otuet o nabopaTopHoOii pa-
oote, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yUeHUs
TexHOMOTruM HHTEPAKTUBHOTO 00yYeHHS MTPU Pa3HbIX (hopMax 3aHATUN NpUBeAeHBI B Tabnuie 6.1.
Tabmuua 6.1 — TeXHOJIOTMM UHTEPAKTUBHOTO 00YUYEHHsI MPU pPa3HbIX popMax 3aHATUI

NutepakTuBHbIC Hutepakr
HHTepakTuBHBIE
Mertonpl nabopaTopHbIC 3aHATHS, | HWBHBIC Bcero, u
MPAaKTUYECKUE 3aHATHS, U
q JEKLNH, 4
1 cemectp

[Ipesenranuu c 4 4
HCIIOJIb30BAaHUEM
MYJIbTUMEHA C
o0CcyXIeHreM
PabGora B komanie 2 2 4
Hroro 3a cemectp:
Hroro 2 2 4 8

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabauie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT

TpyoeMKOCTb,
q
dopmupyembie
KOMIIETEHIIUU

1 cemectp

n

2 DHepreTuka Onpenenenune TemnoBoro 3¢ ¢dekra peakuu HeuTpa- OIIK-1,
XUMUYECKUX MPOLIECCOB. | JIU3ALUU OIIK-2,
Xumuueckas 4 OIIK-5
TEPMOIMHAMHUKA.

HUroro
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3 Xumnueckast KUHETHKA. | CKOpOCTh XMMHUYECKUX PeaKIui. X UMHUYECKOE PaBHO- 4 OIIK-1,
XUMHUYECKOE PAaBHOBECHE. | BECHE. OIIK-2,
Hroro OIIK-5
4 DIEKTpOXUMHUYECKUE Onektponus. Kopposus OIIK-1,
npoueccel. Kopposus Hroro OIIK-2,
METAJIJIOB. OIIK-5
Hroro 3a cemectp 12
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHMe mpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHATUHN (CEMHUHAPOB)
8 Y=
I -
2 = g
2 > 5
Haspanus paznenon HaumeHoBaHMe MPpakTHUECKUX 3aHATUHN (CEMHHAPOB) z - &5
5 :
> Sz
o Q <
~ S
1 cemectp
1 OcHOBHBIE OHATHS U | BXOJHOW KOHTPOJIb (HallMCaHUE CUMBOJIOB XMMHUE- 1 OIIK-1,
3aKOHBI XUMHH. CKHX 3JIEMEHTOB, pacdeT MOJSIPHBIX MacC COeUHe- OIIK-2
HUH, pacCTaHOBKa KOA((UIIMEHTOB B YPaBHEHUSX pe-
akuuit). Pemenne 3amaq: 1) HaxoxxaeHNE SKBUBAICHTA
MIPOCTHIX BELIECTB; 2) pacyeT SKBUBAJIEHTHBIX MacC
MPOCTHIX U CIIOKHBIX COETUHEHHI; 3) pacueT o0bema
rasa Ipu HOpMaJbHBIX YCIOBUSIX U YCIIOBUSIX, OTINY-
HBIX OT HOPMAJIbHBIX; 4) pacueT Yncia YacTHIl Belle-
CTBa B ONPEJICIICHHOM Macce Win o0beme; 5) perieHue
3a/1a4 ¢ XUMUYECKUMHU YpaBHEHUSAMU; 6) 3aauu Ha
"U30BITOK-HETOCTATOK"
Uroro 1
2 DHepreTrka Pemenue 3amau: 1)pacuer TeroBoro s dexra peax- 2 OIIK-1,
XUMHUYECKHX IMPOLIECCOB. |IIMU MO 3aKOoHY ['ecca; 2) onpeaeneHue Tria peakiuu OIIK-2
XuMuaeckas (3K30-, SHIOTEPMUUYECKHH); 3) pacUEThI 110 TEPMOXH-
TEPMOJIUHAMUKA. MUYECKUM ypaBHEHUSIM; 4)oIpeiesieHue CaMOIPOn3-
BOJILHOTO HAaIIPaBJICHUS IPOTEKaHUs peaklnu; S)pac-
YeT TePMOJAUHAMUYECKUX TapaMETPOB MPOTEKAHUS
peakuuu
Hroro 2
3 Xumuyeckasi kuHetuka. | Pemenue 3amad: 1)3amnuch 3aKoHa AEWCTBYIOIINX Macc 2 OIIK-1,
XVMHYECKOE PaBHOBECHE. | 111 XUMUYECKUX PEAKIIMii;2)pacdeT U3MEHEHUS CKO- OIIK-2

POCTH peakiuy Npy U3MEHEHUH J1aBJICHHsI, KOHIICH-
TpalK pEeareHToB; 3) pacyeT U3MEHEHUS CKOPOCTU
peakluy IpU MOBBIICHUH TEMIIEPATYPHI 10 MPABUITY
Bant-T'odda u ypaBaeHuto Appenuyca; 4)pacuer
TeMIepaTypHOro ko3 uiineHTa CKOpoCTH PeaKIuy;
S)onpeneneHue YHEPTUU aKTUBAIIUHN PEAKIIUN; 6)
OTIpe/IeTICHUS] CMEILIEHUS] paBHOBECHUS MTPU U3MEHEHUHU
TEeMIIEpaTyphl, JaBJIE€HUs, KOHLIEHTPALUY; 7)pacueT
KOHCTAHT PaBHOBECHS XMMHUECKHUX peakiuii; 8) pac-
YeT U3MEHEHHUs KOHLIEHTpAlUi peareHToB yepe3
KOHCTaHTYy PaBHOBECHS
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Htoro

4 DNeKTPOXUMHUYECKUE
npoueccel. Kopposus
METaJlJIOB.

Pemenue 3aay: 1)nanucanve OKUCIUTEIHLHO-BOCCTA-
HOBUTEJIbHBIX PEeaKIuii; 2) onrucanue npuHIuna pabo-
ThI FAJIbBBAHUYECKOTO AJIEMEHTA; 3) 3alIUCh YpaBHEHUM
peakuuii, IPOTEKAIOIIHUX B TaJbBAHUYECKOM 3JIEMEH-
Te; 4) pacyeT 3JIEKTPOJHOTO MOTEHIMAa PU CTaH-
JApTHBIX U HECTaHJAPTHBIX YCIOBUSX; 5) pacueT
EKTPOJBUKYIIEH CUIIBI FAJIbBBAHUYECKOTO AJIEMEHTA;
6) cocTaBlieHUE YpaBHEHUI 3JIEKTPOAHBIX IPOIECCOB
IIPU 3JIEKTPOJIN3E PacIIaBOB U paCTBOPOB; 7) BbIUUC-
JIeHHE Macchl U 00BEMOB 00Pa30BABIIMXCS MPOTYKTOB
B IpoIIecce AMEKTpoin3a o 3akoHam Dapanes; §)
orpeziesieHUe BBIX0/a IO TOKY; 9)cocTaBieHue ypas-
HEHUU peaKlUil IPU XUMUYECKOU U DJIEKTPOXUMUYE-
CKOM KOppo3uu MeTaiu1oB; 10) BEIOOp 3alIUTHOTO TI0-
KPBITHS OT KOPPO3UH

Hroro

OITK-1,
OITK-2

5 ®a3oBbIE paBHOBECHS B
TeTEePOreHHbIX CUCTEMAX.

Pemenue 3anau: 1) onpenenenue konuyecTsa a3 cu-
CTEMBI U CTENeHeH cBOOOIbI P OIpEaeICHHbBIX
YCIIOBHSIX; 2) OTMPEEICHIE MacChl U COCTaBa TBEPAOU
U KUAAKOH (a3 1mo mpaBuily pbryara.

Htoro

OITK-1,
OIK-2

6 PactBopbl

Pemenue 3aay: 1)pacuer HaBeCKH il IPUTOTOBIIE-
HUSl PACTBOPOB Pa3HBIX KOHUEHTpALUi; 2) onpexaene-
HHE OCMOTHYECKOIr0 JaBJICHUsS pacTBopa; 4) orpeje-
JIEHUE TeIJIOThl PACTBOPEHHUSI; 5)pacyeT TeMIepaTyphbl
3aMep3aHus U KUTIEHUSI PACTBOPOB.

Hroro

OITK-1,
OITK-2

Hroro 3a cemectp

10

Bugpl camoctosTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABIICHBI B

9. CamocTrosiTesqibHasi paboTa

tabmune 9.1.
Tabmuua 9.1 — Buasl caMOoCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETSHIIUN
3 z 5
2 = =
) O =
Bunael camocrosTensHON = > 0
HasBanus paznenos 57 =l @opMbI KOHTPOJIS
paboThI g s 2
=3 =
a o g
~ S
1 cemectp
1 OcHoBHble noHsATHA U1 | [loAroTOBKA K MpakTUye- 1 OIIK-1, |KouTtponwsHas pabora, OT-
3aKOHBI XUMHH. CKHM 3aHSTUSAM, CEMHHA- OIIK-2 YeT MO0 UHIUBUIYAIbHOMY
pam 3aganuto, Tect
Brinonnenne nHIUBUIY- 1
aJIbHBIX 3aJITaHUI
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Utoro 3
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2 DHepreTvka

HO,I[FOTOBKa K ITPpaKTU4eC-

OIIK-1,

Koncnekr CaMOIIOAr0TOB-

XMMHYECKHUX MPOLECCOB. | CKUM 3aHSITUSAM, CEMUHA- OIIK-2, |ku, KontponbHas pabora,
Xumuyeckas pam OIIK-5 Onpoc Ha 3aHaTusx, Ot-
TEPMOJIUHAMUKA. 9eT 110 WHIUBU BHOM
CpMOZMHAMUKA [IpopaboTka JIEKIIMOHHOTO T 1o HO Ayal % y
MaTepuaa 3afanmio, OT4eT 110 nado-
paTtopHoii pabore, Tect
OdopmiteHre 0TIETOB TIO
nabopaTopHBIM paboTam
Brimonaenue nHAMBUIY-
aJbHBIX 33JIaHUN
[TonroToBka K KOHTPOIIb-
HBIM paboTam
Hroro
3 Xumnueckas kuHeTuka. |[loaroroBka K mpakTuye- OIIK-1, KoHcnexT caMonoaroros-
XUMHUECKOE PaBHOBECHE. |CKUM 3aHSTHUSIM, CEMUHA- OIIK-2, |ku, KontponbHas paboTa,
pam OIIK-5 Ompoc Ha 3ansaTusax, OT-
[IpopaboTka TeKIHOHHOTO Her 1o HHI([;IB Hnyaan%My
HU TYET IT -
MaTepuaia 3a1aHAIO, €T 110 J1a00
patopHoii pabote, TecT
OdopMmieHre OTYETOB IO
J1abopaToOpHBIM paboTam
Brinonnenue nHAMBUAY-
aJbHBIX 3a/1aHUN
[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam
Hroro
4 DNeKTPOXUMHUYECKHE [ToaroroBka k mpakTuue- OIIK-1, KoHcnexT camonoaroros-
nporiecchl. Kopposus CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |ku, KoHTponbHas pabora,
METaJUIOB. pam OIIK-5 Omnpoc Ha 3aHsaTHAX, OT-
[IpopaboTka IeKIIHOHHOTO qer 1o HHI([;IBHIW&HBH%MY
HU TYET I -
MaTepuaa 3a7aHHUIO, eT 110 J1a0o
patopHoii pabote, TecT
OdopmieHre 0TYETOB 10
nabopaTopHBIM paboTam
Brinonnenue nHAMBUAY-
aJIbHBIX 3aJIaHHI
[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam
Hroro
5 ®a3oBble paBHOBecus B | [loaroToBka K mpaktuye- OIIK-1, |KoHcHeKkT caMmOonoAroToB-
TETEPOTCHHBIX CUCTEMAX. |CKHAM 3aHATHUSIM, CEMUHA- OIIK-2 ku, KonTponpHas pabora,

pam

[IpopaboTka JIeKIIHOHHOTO
Marepuaia

Brinonnenne nHIUBUIY-
aJbHBIX 3aJaHUI

IToaroroBka K KOHTPOJIb-
HBIM paboTam

Ompoc Ha 3ansTUAX, OT-
YeT M0 UHAUBUIYATBHOMY
3ajaHuro, Tect
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Hroro 5

6 PacTBOpHI [ToaroroBka Kk mpakTuue- 1 OIIK-1, KoHcnexT camonoaroros-
CKHM 3aHSITHSIM, CEMHHA- OIIK-2 ku, KonTponpHas pabora,
pam Omnpoc Ha 3aHsaTHAX, OT-
[TpopaboTka TeKIHOHHOTO 2 aer o HH{[[HBHIWMBHOMY

HU T

Mmarepuaina 3aliaHuto, 1ec
Brinonnenue nHAMBUAY- 1
aJIbHBIX 3aJIaHMI
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 5

Hroro 3a cemectp 36
IloaroroBka u caaya sK3a- 36 Ok3ameH
MCHa

Htoro 72

10. KypcoBas padora (IpoeKT)
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

N . MaxkcumanbHbIN
N MaxkcuManbHBIN MaxkcuManbHBII
DneMeHTHl y4eOHOM 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemectp
KoncnexT camomoaroros- 2 2 2 6
KU
KonTponbHas pabota 15 15
Onpoc Ha 3aHATHSX 5 5 5 15
OT4eT Mo MHAUBUTYAITb- 5 5 5 15
HOMY 33/IaHUIO
Ot4er o maboparopHoii 3 3 3 9
pabore
Tect 3 3 4 10
Hroro makcumyM 3a nepu- 18 18 34 70
on
DK3aMeH 30
Hapacraromum ntorom 18 36 70 100
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 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH
bannbl Ha 1aTy KOHTPOIBHON TOUKH Ornenka
> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5

CornacoBaHa Ha noprane Ne 32726 11




Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

Ot 60% no 69% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0 U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6QIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIuUIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIIEHKY

HroroBas cymma 6aios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xopo1io) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74 D( )
TOBJICTBOPUTEIHLHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Koposun H.B. O6mias xumus : yaeOHuk s BTy30B / H. B. KopoBuH. - 7-¢ u3n., ucnp. - M. :
Bericmast mikona, 2006. - 556[4] c. : un., Taomn. - (ITobequtens KOHKypca yaeOHHUKOB). - bubmmorp.: c. 546.
-Ilpenm. ykas.: ¢. 547-558. (namuune B oubamoreke TYCVYP - 220 3k3.)
2.  OcHoBHI 001IeH U (u3nueckoir xumun: Ydaebnoe nocodbue / Tuxonora M. B., Exumona U. A.
- 2015. 200 c. [DnmektponHbIi pecype] - Pexxum goctyma: http://edu.tusur.ru/publications/5136 (mata 06-
pamenusi: 21.06.2018).

12.2. lonotHUTEILHAS JTATEPATYpa

1. T'muaxa H.JI. OGmas xumus : yaeoHoe nmocodue mist By3oB / H. JI. I'munka. - 11-e u3a. - M.-JL.
: Xumus, 1964. - 688 c. : wi., Tadn. - Umen. ykas.: c. 669-670. - [Ipeam. yka3s.: ¢. 671-688. (Hanuuue B
oubmmoreke TYCVYP - 37 9k3.)

2. Xwumus: Yuebnoe nocodue / I'. B. CmupHoB, I'. M. Slkynuna; MuHHCTEpCTBO 00pa3oBaHUs
Poccuiickoit @enepanuu, TOMCKHII TOCYIapCTBEHHBIN YHUBEPCUTET CHCTEM YMPABJICHUS U PATUOIJICK-
TpoHuky, Kadenpa texnonoruu paarosnekTpoHHoit anmnapatypsl. - Tomck : TMIZIO, 2000. - 157 c. : ni.
(maymune B 6ubmmotexe TYCYP - 31 3k3.)

3. T'munxa H.JI. 3agaum u ynpakHeHus mo oouieit xumun : Yuebnoe nocodue s By3os / H. JI.
I'muuka. - 20-e u3a., crepeorur. - M. : Xumust, 1973. - 263[1] c. : un. - b. u. (Hanu4ue B 6ubmuorexe TV -
CVYP - 38 3k3.)

4. Ywuxun E.B. Xumus [Teker]: yue6Hoe nocodue / E. B. Unknn; MunuctepcTBo 00pa3oBaHus U
Hayku Poccuiickon @enepanuu, TOMCKUN TOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PAJHO-
anekTpoHukH (Tomck), DakynbTeT TMCTaHIIMOHHOTO 00yueHusl. - Tomck: Db Kontent, 2012. - 170 c.: ni.
- bubmuorp.: c. 157. (nannuue B 6udmoreke TYCVYP - 62 5k3.)

5. Xwumus: Yue6noe nocodbue / Hukun E. B. - 2012. 170 c. [DnexrpoHHBIHA pecypc] - Pexxum no-
ctyna: http://edu.tusur.ru/publications/1138 (zara obpamenus: 21.06.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs
1. Yuxun E.B. Coopnuk 3a1a4 nmo obmeit xumuu [Teker] : yueOHO-MeToarueckoe nocodue / E.
B. Yukun; pen. kauna. xum. Hayk A. W. I'ananos; pen. C. 5. AnekcanapoBa; MUHHCTEPCTBO 00pa30BaHuUs
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u Hayku Poccuiickon ®@enepanyu, TOMCKUI rocylapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U pa-
nrno3IeKTpoHUKH (Tomck). - Tomck: ToMcKuii TOCynapCTBEHHBIN YHUBEPCUTET CHCTEM YIPABIICHUS U pa-
TU03IeKTpoHUKH, 2015. - 296 c. (Hanuune B 6ubmmorexke TYCVYP - 100 5k3.)

2. Xumwus: Meronuueckue yka3aHUs JJIS MPOBEACHUS MPAKTUUECKUX 3aHATHH, JTaOOpaTOPHBIX
paloT 1 OpraHu3alui CaMOCTOSTENLHON PabOThl CTYAEHTOB MO JUcHUIUIMHE «XuMus» / Tuxonosa M. B.
- 2015. 26 c. [DnexTponnbiii pecype| - Pexxum nocrtyma: http://edu.tusur.ru/publications/5137 (mara 06-
pamenus: 21.06.2018).

3. COopHuK 3a7a4 U yrnpaxHeHU! 1o obmiedt xumun: COOpHUK 3a7a4 M yIPaKHEHUH 1o o01ei
xumun  / Ywuxkun E. B. - 2012. 220 c. [DOnekrponnsii pecypc|] - Pexum mgoctyna:
http://edu.tusur.ru/publications/642 (nara oopamenus: 21.06.2018).

4. JlaGopaTtopHble pabOThI 0 XUMHHU: Y YeOHO-METOANIECKOE ITOCOOUE /sl IPOBEACHHUS JTabopa-
TOPHBIX pa0bOT W OpraHU3AIMH CaAMOCTOATEIBLHON paboThl cTynaeHTOB / TuxoHoBa M. B. - 2018. 50 c.

[OnexTpoHHBI pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7169 (mara oOparmieHus:
21.06.2018).

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

Y4eOHO-MeTOIMUEeCKUE MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydaroluxcs
U3 YMCIIa JIML] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 1M1 ¢ HApyIIEHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

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

1. http://edu.tusur.ru — Hay4HO-00pa30BaATEIBHBIN MTOPTAI

2. http://www.xumuk.ru — ”HPOPMAITMOHHO-CIPABOYHbIE PECYPCHI

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

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

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

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MpPorpaMMHoe
o0ecneyenmne

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

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEr0 KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHJApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIie TeMaTHIeCKue Ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
YuebHas aymuTopus
yueOHast ayJuTOPUs TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JICHM 3aHATUN IPAKTUYECKOro Tuma, yueOHasi ayquTOpHsl AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MOMEIIIEHUE /7151 KypCOBOTO NMPOEKTUPOBAHUS (BBIMOJHEHHUS KYPCOBBIX pabOT), MOMEIIEHUE IS IPOBeEie-
HUSI TPYIIOBBIX U MHIMBUYAJIbHBIX KOHCYJIbTALMI, IOMELICHHUE JUIsl IPOBEJCHUS TEKYILEro KOHTPOJIS U
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POMEXYTOYHOH aTTecTalluy, MOMEIICHUE ISl CAMOCTOATEIbHON paboThI
634050, Tomckast o6mactb, . Tomck, JleanHa npocrexT, a. 40, 423 ay.
Onwucanue uMeronierocs 000pya0BaHuUs:

- Kommetotep Pentium Dual Core G850;

- Tenesuzop LED 47;

- [lIxad maGopaTopHBIi (BBITSKKA);

- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Windows XP

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

13.1.4. MarepuajbHO-TEXHUYECKOE U MPOrPaMMHOe o0ecrneuyeHue 1Jisl CAMOCTOSITeIbHOM padoThI
s camocTOosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast MmeOerb;

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

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

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTtepuajibHO-TeXHHYECKOe o0ecnedeHre JUCHUIITHHBI VIS JIMI ¢ OTPAHHYCHHbBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
OcBO€HHE NUCLMIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMIAMU
OCYIIECTBIISICTCS C UCTIOIB30BAHUEM CPEJICTB 00YyUISHUS OOIIEro U CIIeNUaIbHOTO Ha3HAYCHUS.
[Tpu 3aHATHAX ¢ 0OYYAIOLIUMHUCS ¢ HAPYIIEHHSIMH CJIyXa MPEeIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCHJIMBAIOIIEH anmapaTypbl, MyJbTUMEIUHHBIX CPEJCTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
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4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YUeOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaud yaeOHOM MHGPOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

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

14.1.1. TecToBble 3aganus
1. OTkpsbITas cucrema. ..
a) 0OMEHHBAETCS C OKPYKAIOIIEH cpefoil FJHEPTHeii, HO HE MOXKET 0OMEHHBATHCS BEIIECTBOM
0) oOMEHUBaETCs ¢ OKPYKAIOIIEH CPeiol BEIIECTBOM U YHEPTUEH
B) HE OOMEHHBAETCS C OKPYKAIOIIEH cpeoil HU BEIeCTBOM, HU YHEPTHEH
T') 9TO CUCTEMa, TJIe MPOTEKAIOT TOJIHKO TOMOTCHHBIC peaKIIny

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

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

6) HC 3aBHUCHUT OT IYTHU pCAaKIUU, a 3aBUCUT OT COCTOAHUA UCXOOHBIX PECArCHTOB U IMMPOAYKTOB pEe-
AKIUH

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

T') 3aBUCHUT OT IyTH PEAKIIUU U OT COCTOSIHUS IPOYKTOB PEaAKIIHH

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

a) yBeJIMUEHUEM SHEPIHHU B CHCTEME

0) YMEHBIIIEHUEM YHTPOITUH

I') yBEJTMUEHHEM SHTAJIBITUU

1) YBEJIMYEHUEM SHTPOINU

4. Ecnu A5 XMMHYECKOM peakiiy Mpyu JaHHBIX YCIOBUAX M3MeHeHue sHeprun ['ndoca <0, To pe-
aKIusl....

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

0) ueT caMONpPOU3BOIBHO B 0OpaTHOM HarpaBlIeHUH

B)UJIET CAMOTIPOU3BOJILHO B MPSMOM HAIPaBIECHUU

T') UJET B IPSIMOM, U B OOpaTHOM HalpaBJICHUU

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

a) MpHU YBEJIMYEHNUN KOHIEHTPALIUUA CKOPOCTh YBEIMYUBACTCS

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

B) NIPH YMEHBIIEHUH KOHIIEHTPALIUU CKOPOCTh YBETUYHUBACTCS

') CKOPOCTb HE 3aBUCHUT OT KOHIIEHTpALlU1

6. CormacHo npaBuiy Baut-T'odda, mpu yBenmaennn temmneparypbl Ha Kaxasie 10 rpaaycoB, cKo-
POCTh pPEaKlHHu. ..
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a) ymeHbllaercs B 2-4 pasza
0) yBenmumuBaeTcs B 2-4 paza
B) ymenbIaercs B 10 pa3

') YBETTUYUBAETCA B 5 pa3

7. UTo Takoe HEprusi akTUBALMU PEAKIIUN?

a) SHEepreTUYeCcKuil Oaphep peakun

0) MmoTHas YHEPTHUsl YaCTHI] B CUCTEME

B) JIOTIOJIHUTEIbHAS SHEPI U, KOTOpas HeoOxonuma Juis 3pPEeKTUBHOTO COyIAPEHUS YaCTHII
I') cyMMa MOTCHIIMAIIbHONW U KHHETHYECKOW YHEPTUN

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

0) Temrieparypa, JaBJICHHE, KOHIIEHTpAIUs

B) JaBJICHUE, KOHIIEHTpAIUs, KaTaJIu3aTop

') CTENEHb U3MENIbYEHHOCTH, AaBlIEHUE, TEMIIepaTypa

9. B y31ax KpUCTAUIMUECKON PEIIETKHA MeTalla HaXOASITCA. ..

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

0) oTpUIIATENHHO 3apsKEHHbIE HOHBI METaJUIa, CBA3aHHBIE C AIEKTPOHAMHU

B) 9JIEKTPOHBI, ABHXKYIIHECS CBOOOTHO

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

10. N'anpBaHUYECKUH 3JIEMEHT — 3TO YCTPONCTBO, 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 pe3yJbTaTe MPOTEKAHUS XUMHUUECKOW PeaKLIMu BbIpaOaThIBACTCS JICKTPUUECKHUNA TOK

11. Kakue 31eKTpoibl IpH IEKTPOJIN3E ABISIOTCS HHEPTHBIMU?
a) Me/THbIe

0) LIMHKOBBIC

B) rpapuTOBBIC

T') AJIIOMUHUEBbIE

12. Kakoii u3 ciiyyaeB He OTHOCHUTCS K AJIEKTPOXUMHUYECKOU KOppo3uu?

a) U3JeKe U3 CTaju MOrPYKEHO B PACTBOP CEPHOM KUCIIOTHI

0) u3aeNnre U3 CTaIH OKUCISIETCS] KUCIIOPOJIOM BO3TyXa

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

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

0) MaccoBas 1o

B) MonsipHast KOHIICHTpAITHs

r) MomnbsHas 107s

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

0) Kucnas

B) HeliTpanpHas

) 3aBUCHUT OT NIPUPOBI BEILIECTBA
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15. CornacHo 3akony Payins, naBpineHue napa Haj pacCTBOPOM. ..
a) BCer/a BhIIlIe, YeM HaJ YUCTBHIM PACTBOPUTEIIEM

0) Bcerna HIDKE, YeM HaJl YUCTHIM PaCTBOPUTEIIEM

B) paBHO JIaBJICHUIO Mapa HaJl YUCTHIM PaCTBOPUTEIIEM

T') MOCTOSIHHO TIPH JIFOOBIX YCIOBHSIX

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

a)0

B) =0

') HE U3MEHUTCA

17. CornacHo nipaBmity ¢a3 ['m60ca, uncio cTeneHei CBOOOIbI ONpenesIeTcs Kak:

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

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

0) 3aMep3aHusl, BEIUNTAHUS, BBIIIEIIAYMBAHUS.

B) BBIYUTAHUS, BHEIPEHUSI, PACTBOPEHHSI.

') BBIYMTAHUS, BHEIPEHUS, 3aMEILICHHUS.

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

0) Maccy KUIKou (a3l

B) Maccy TBepJoi ¢asbl;

') BCE OTBETHI BEPHBI.

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

0) TBepABIMH PacTBOpaAMHU

B) T€TEPOr€HHBIMH CHUCTEMaMU

I') HEOTHOPOIHBIMH CUCTEMAMHU

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. OcHOBHBIC TIOHSTHS XUMHUHU: aTOM, MoJieKyna, noH. KonmnuectBo BemecTBa. MomnsipHas mMacca.
Xumunueckue ¢hopmynbl. [IpaBuna 3anuc XUMUYECKUX YPaBHEHUN.

2. OCHOBHBIC 3aKOHBI XMMHUU: 3aKOH COXPAHEHHS MAacChl BEIIECTBA, 3aKOH MOCTOSTHCTBA COCTaBa
BEIIIECTBA, 3aKOH OOBbEMHBIX OTHOIIICHUH.

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

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

5. Xumuyeckasi TepMOAMHAMUKa. XUMHAYECKHE CUCTEMBI U UX THUIbL. TepMOIUHAMHYECKUE Napa-
MeTpel. CTanaapTHele yciaoBus. TepMoauHaMuyecKoe paBHOBecHEe. THIBI TEPMOJUHAMUYECKUX MPOLIEC-
COB.

6. 1 3akoH TepMoaMHAMHKH. PaboTa B XUMHUUECKNX CUCTeMax. JHTanbnus. Vi3MeHeHue sHTanbnuu
B MIPOIIECCe XMMUYECKOM peakiuu. TermnoBoi 3h(exT. IK30 — U IHAOTEPMHUIECCKUEC PEAKITHH.

7. Tepmoxumusi. TepMoXuMHYECKUE ypaBHEHUS U UX ocoOeHHocTH. CTaHAapTHASI SHTAIBINS 00-
pa30BaHMUs BEIIECTBA.

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

9. OuTponus. M3mMeHeHHe PHTPONHUH B IpoLecce XMMUYECKOW peakuuu. M3MeHeHue 3HTponuu
MIPU U3MEHEHUU TEMIIEPATypPhl, arperaTHOTO COCTOSHUSL.
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10. Camonpou3BOIBbHBIC MTPOLECCHI. 2 U 3 3aKOH TepMoauHaMuku. JHeprust [ n66ca. Hampasnenue
MIPOTEKaHUSI XUMUYECKOW PEAKIIMH.

11. Xumnueckast kuHeTuka. CKOPOCTh XUMUYECKON peakLuu. DIEMEHTApHBIN akT peakiuu. Pax-
TOPBI, BIMSIOLIIUE HA CKOPOCTh PEAKLIUH.

12. T'omoreHHbIe U TeTeporeHHblie peakiuu. OOpaTumble 1 HeoOpaTUMbIe peakiuy. Biausiaue arpe-
TaTHOTO COCTOSIHUS M CTETIEHU IUCIIEPCHOCTH HA CKOPOCTh PEAKIIMH.

13. 3aBUCMMOCTb CKOPOCTH PEaKLUU OT KOHIIEHTpALUMil pearcHTOB. 3aKOH JEHCTBYIOIIUX Macc.
KoncranTa ckopocTu peakium.

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

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

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

17. DnekTpoxuMuueckue npouecchl. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH. DJIEKTPOJIBI.
DNEeKTpOoAHbIE Tpolecchl. JIBOMHON AIEKTpUUECKUH CIIOH.

18. Dnexrpoanslii moTeHMan. PaBHOBECHBIN 31EKTpOAHBIN noTeHIHa1. CTaHIapTHBIA BOJIOPO/I-
HBIN 21eKkTpoa. CTaHIApTHBIN ANEKTPOIHBIN NoTeHIMan. YpaBHeHue HepHera. Pan anekTpoxuMuueckux
HaNpsKeHU METaIIIOB.

19. T'aibBaHUYECKUIA AIEMEHT. YCTPOMCTBO TaTbBAaHUYECKOTO JIEMEHTA W MPHUHIIHUIT €r0 PabOoTHI.
Cxema rajibBaHU4€CKOTro 3JIEMEHTa. JJIEKTpoABMKYIIas cuia ['D.

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

21. Dnexrponu3 B pactBopax. 3akoHbsl Dapanes. Boixoa mo Toky.

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

23. DneKTpoXUMHUYECKasi KOPPO3HS U €€ MEXaHU3M.

24. MeTo/pl 3allIUTHI OT KOPPO3HUHU.

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

26. Konuentpanus. Paz6aBneHHbIN, KOHIEHTPUPOBAHHBIH, HACHIIEHHBIH pacTBOp. CocoObI BbI-
Pa)XE€HUSI KOHIIEHTPALUKH PACTBOPOB. DKBUBAJICHT KUCIIOT, OCHOBAHMH, COJICH.

27. PactBopumocTh. BiusiHue temneparypsl U Apyrux (aKTOpOB Ha pacTBOPUMOCTH BEIIECTB.
IlepenacepilieHHBIE PACTBOPHI.

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

29. KomnuratuBHbl€ CBOWCTBA PACTBOPOB AJIEKTPOJUTOB M HEANEKTPOJUTOB. OcMmoc. OcMmoTHue-
CKoe /aBiieHue. J[aBieHre HaCBILIEHHOIO Napa Haj pacTBOpoM. M3MeHeHne TemnepaTypbl KUIIEHHUS 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-
117078

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

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

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

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

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

1. Yro nzydaer 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-
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HBIE yCJIOBUSA?

5. UeM xapakrepusyeTcsl TEPMOJIMHAMUYECKOE PABHOBECHE CUCTEMBbI?

6. Kakue TuUnbl TEPMOAMHAMUYECKUX MPOLECCOB MOTYT MPOTEKAaTh B XUMHUYECKUX CHUCTEMax?
JlaiiTe nX XapaKTepUCTHUKY.

7. Chopmymupyiite 1 3aKOH TEPMOJMHAMHKH, 3aIUIINATE €0 MaTeMaTH4eCcKoe BhipaxxeHue. [laiite
oTpesieNieHUE TMOHATUSAM «TEIJIoTa», «paboTa», «BHYTPEHHsSI SHepTrus». Kak MOKHO MHTEpIpPETUPOBATH
3TOT 3aKOH IPUMEHUTENBHO K XMMUUYECKOMY Iporieccy?

8. Kakas pa0GoTa yaire Bcero COBEpIIarOTCsl B XUMUYECKHX cucTeMax? Kak ee MOXHO paccuuTarh?

9. laiite onpeneneHue sHTaIbIuu. Kak ee MoxkHO paccuntath?. Kak oHa 0603Ha4aeTcs, B 4eM U3 -
MepseTcs?

10. Yro Takoe TemioBoii a¢dext peakuuu? Kak oH 0603HavaeTcs, B 4eM U3MEPSETCS, YeMY OH pa-
BEH MU MOCTOSIHHOM JaBiieHuu? [laiiTe ompenesieHne HK30- U SHAOTEPMHUECKON peakiuu. UTo MOKHO
CKa3aTh O TEIUIOBOM 3(dekTe 00paTUMOro XMMHUIECKOro nporecca’?

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

12. Yro Takoe cTaHmapTHas SHTaNIbIUs 00pa3oBanus BemiecTBa? Kak oHa 0003HavaeTcs, B 4eM 13-
MepsieTCs U KaKue 3HAYSHUS] MOKET IPUHUMATh?

13. Chopmymupyiite 3akoH ['ecca. [losicHHUTE 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 ’HTponusA? B yem oHa mzmepsiercs, kak o0o3HadaeTcsa? Kak ee MOKHO paccuuTaTh?
Ot KaKkux (aKTOpOB OHA 3aBHCUT?

16. [losicuute Ha mpUMepe, KaKk U3MEHSETCS] SHTPOIUS BELIECTBA NP MOBBILICHUH TEMIIEPaTypBhI.
C ueM cBsi3aHbI 3T U3MEHEHUs1? 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 3aK0OH TepMOAMHAMUKH. J[J1s1 KakuxX cUcTeM OH nmpuMeHHM? Moer Jiu pe-
aKIMs MPOTEeKaTh ¢ YMEHbIeHueM »HTporuu? Kakue nBa dakrtopa sBISIOTCS IBIDKYIICH CHUIION caMo-
MIPOU3BOJIBHOTO MPOTEKAHUS peakuuu?

20. Kak paccuurats sHepruto ['m66ca? Kak ona o6o3Havaercs, B yem usmepsiercs? [l yero mc-
noJib3yeTcs 3Ta BenuunHa? KakoBbl KpUTEpHHM CaMOIMPOU3BOJIBHOTO MPOTEKAHUS PEAKIMU B MPSIMOM M
00paTHOM HarpaBJIeHUHN?

PA3JIEJI 3. XUMWYECKAS KNHETHUKA. XUMWYECKOE PABHOBECHE.

1. Yto u3ydaeT Xumuyeckass KHHETUKa?

2. Yto Takoe koH1eHTpaiusa? Kak ona o6o3nagaercsa? Kak m3MeHSETCS KOHIICHTPAIUS HUCXOIHBIX
peareHToB U MPOIYKTOB MpH NpoTekaHuu peakuuun? [Ipusenure npumep.

3. JlaiiTe ompeneneHne CKOPOCTH XUMHUUYECKoi peakuuu. Kak oHa o6o3Hauyaerca? Kak ee MOXHO
paccuutath? YTo Takoe 3JIeMEHTAPHBIN aKT PEAKIIUH?

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

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

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

7. Kak u3MeHsIeTCsl CKOPOCTh IPU M3MEHEHUM CTENEHHM JUCIEPCHOCTH, arperaTHOro COCTOSHUSA,
BHEILIHETO SHEPTETUYECKOro BO3AeHCTBUA?

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

9. ChopmymupyiiTe 3aKOH JEHCTBYIOIIMX MAacC JAJsi CKOPOCTU XMMHUYECKOW peakuuu. [IpuBemute
€ro MareMaTH4eckoe BbIpaxkeHHue. [losicHUTe, Kakue BEJIMYMHBI UCIOJIB3YIOTCS B 3TOM BBIpaXeHUHU. UTO
Takoe KMHEeTHYecKkoe ypaBHeHUe peakuuu? Kakue ects mpaBuia 3anucu 3/IM nnst peakuuii ¢ yuacTuem
TBEP/BIX U Ta3000pa3HbIX BEIIECTB?

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

11. Kak 3aBUCHT CKOPOCTh XUMHYECKON PEaKIuu OT TemiiepaTypbl? OTBET MOSICHUTE.
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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
nepexoJie OT UCXOAHBIX peareHTaM K Ipoaykram peakiuu? IIpuBenute rpaduyeckuii npumep, OTBET IMO-
SCHUTE.

15. Uro Takoe 3Heprus aktuBauuu peakuun? Kak oHa o6o3Hadaetcs, B ueM usmepsiercs? Ot gero
oHa 3aBUCHUT? Kak CBSA3aHbl CKOPOCTh PEAKIIMU U SHEPTUs aKTUBALIMU?

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

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

18. JlaliTe onpeneneHre XMMHUYECKOrO paBHOBecHs. UTO Takoe paBHOBECHAs KOHIICHTpalLUs Be-
miectB? Kak ona o6o3navaercs?

19. YUto Takoe koHcTaHTa paBHOBecus? Kak ona ob6o3Havaercsa? Hamuimmre MareMaTndecKoe BbI-
pakeHHe JJIs KOHCTaHThl PaBHOBECHUS, MOSCHUTE, KAaKWE BEJIMYMHBI TaM UCIONb3Yyt0TCcs? KakoBhl mpaBuia
3alMCU KOHCTAHThI PAaBHOBECHSI, €CJIM B XMMHUYECKOM peakIuy y4yacTBYIOT TBepAble UM ra3000pa3HbIe
BellecTBa?’

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

21. Chopmymupyiite mpunnun Jle-Illatense. Kyna cmemniaercss paBHOBeCHE TIPH MOBBIIICHUN HIIN
MOHWXCHUH TEeMIIEPATyphl, 1aBJICHUS, KOHIICHTPALIH?

PA3JIEJI 4. SJIEKTPOXUMUYECKHUE [MTPOLIECCHI. KOPPO31A METAJIJIOB.

1. Yro n3ydaer aneKTpoXuMHusi? 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 anexkrponsl? 13 yero us n3roraBnusaroT? Kakue npouneccel IpouCcXoIsaT Ha MOBEPX-
HOCTH METaJUIMYECKOTO AJIEKTPO/ia MPH MOrPYKEHUH €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 BenuuuHa? OT 4ero oHa 3aBUCHUT?

6. UTo Takoe CTaHAapTHBIA BOAOPOAHBIN iekTpon? [ 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
ATU ypaBHEHUS?

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

10. Yto Takoe ranpBaHu4eckuii 3nemMenT? M3 uero on cocrout? M300pa3ure ycTporUCTBO raibpa-
HUYECKOT'O 3JIEMEHTA.

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

12. Ha npumepe rasibBaHUYECKOTo eMenTa Jlannas-SAko0u pacckakuTe Kakue dJIECKTPOXUMHUYE-
CKHE IIPOLIECCHl TaM IIpoTeKatoT. Hanummnre ypaBHeHNs peakuii Ha KaToJe U aHOJE.

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

14. Yto Taxkoe 3MEKTpOABMXKYIAs CHJAa rajbBaHUYeckoro sineMmeHTta? Kak ona o0o3HadaeTcs, B
yeM n3Mepsetcs? Kak ee MokHO paccuuTath?

15. YUto Takoe snektponus? M3 4ero cocTouT cucreMa, rae mporekaeT aMekrponu3? M3o0pasute
rpauIeCcKH.
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16. Kak 3apskeHbl KaTo[ U aHOJ ITpH AekTpoaun3e? Kakue mporeccel IpoTeKaroT y IOBEPXHOCTH
AIEKTPOIOB?

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

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

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

20. Chopmymupyiite 1 u 2 3akonsl @apanes. [IpuBenute nx MaTematudeckoe BeipakeHue. [losic-
HUTE, KAKUE BEJIMYMHBI TaM MCHOJIb3YIOTCA U UX €AMHUIIBI U3MepeHus. /s Kakux pacuyeToB MPUMEHUMBI
5TH 3aKOHBI?

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

22. Yrto Takoe koppo3usi MeTaiioB? Uem xapakrepusyercs npoiecc koppo3uu? [louemy koppo3us
HEraTUBHO BJIMSET HA METAJNINYECKUE KOHCTPYKIUU U U3IENIHS?

23. Yto Takoe xuMudeckast koppo3us? B kakux cpenax oHa nporekaetr? Kakue ObIBatOT TUIIBI XH-
MHuuYeckoil koppo3un? [IpuBenure npumepsl.

24. B ueM 3aKJII04aeTCsl MEXaHU3M XMMHUYECKOM Koppo3uu? Hanuiunre ypaBHEHUs peakuui, Ipu-
BEJIUTE IPUMEDPBI.

25. Ot kakux (pakTOpoOB 3aBUCHT CKOPOCTh XUMHUYECKOH Koppo3uu? Ilouemy y HEKOTOPBIX MeTall-
JIOB CO BPEMEHEM CKOpPOCTh Koppo3uu 3ameisercs? Kakas cpena crnocoOCTBYeT IPOTEKaHUIO KOpPOo3uu?
ITpusenute npumepsl. [loueMmy ¢ pocTom TeMiiepaTypbl CKOPOCTh KOPPO3UU BO3pacTaeT?

26. Kakue mecta B M3ICIIHUSIX U KOHCTPYKIIUSX SIBJISIFOTCS. KOPPO3UOHHO OMACHBIMU U TIOUEMY?

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

28. B "em 3akimovaeTcs 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 Koppos3un? [logemy HEKOTOpbIe MeTalIbl, HECMOTPS
Ha UX BBICOKYIO BOCCTAHOBUTEIIbHYIO CIIOCOOHOCTbH, HE MojBepratoTcs kopposuu? [IpuBenure npumepsl
TaKuX METAJIOB.

31. Ilepeunciante METOBI 3AIIUTHI METAJIOB OT KOPPO3UH.

32. Yto Takoe nerupoBaHue meTtauioB? Kakue BemiecTBa BBHICTYMAIOT JICTUPYIOMUMH T0OaBKaMH
U KaK OHHU BIMSAIOT Ha cBoiicTBa Metayia? Iloyemy mpu JiermpoBaHUM MeTajlla CKOPOCTb KOPPO3UH 3a-
MepisieTcsi? YeM 00yCIIOBIIEHO TO, YTO COBPEMEHHBIC CTaJIU SBJSIOTCS HEPYKABEIOIIMMHU?

33. YUro Takoe 3auiuTHBIE NOKPHITUA? V3 Uero oHM U3roTaBIUBaIOTCA?

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? [IpuBeaute npumepsnl. Ka-
KOBBI HEJIOCTATKU TaKUX MOKPBITHI?

36. Ha yem oCHOBaHbBI METO/IbI SJIEKTPOXUMUUYECKOM 3anThl? [[0ICHUTE MEXaHU3M AIEKTPOXHUMH -
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 KOPPO3UOHHOM cpenbl. Kakumu ciocobamu OHO JOCTUTa-
erca’?

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

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

1. [laliTe onpeneneHne MOHATHIO «(a3ay.

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

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

4. Chopmymupyiite mpasmio (a3 ['ndb0ca, mosicHUTE, KaKre BETUIUHBI Tyl BXOJIAIT.

5. Uto Takoe nuarpamMma COCTOSHUSA?

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

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

9. IlpuBeauTe AMarpamMMmy IUIAaBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI, 00pasylolield ycTOWYMBOE
XUMHYECKOE COETUHEHHE (TUCTEKTHUECKYI0 nuarpammy). OxapakTepusyWTe JIMHUU, TOYKH U OONacTU
ATON AUArpaMMBbl.

10. Yto Takoe TBepAbIN pacTBOp?

11. JlaifTe xapakTepUCTHUKY TBEPAbIX PACTBOPOB BHEIPEHUS, 3aMelleHUs] U BbruuTanus. [Ipu ka-
KHUX YCJIOBHSIX 00pa3yloTCs 3TH TUIIbI paCTBOPOB?

12. IlpuBenute auvarpamMmy IUTABKOCTH JIByXKOMIIOHEHTHOW CHUCTEMbI, OOpa3yroliell TBepIblit
pacTBOp 3aMELICHHs] C HEOTPAHWUYEHHON pacTBOPUMOCThIO. OXapakTepusyiTe JTMHUU, TOUKH U 00nacTu
ATOU AUArpaAMMBI.

13. TlpuBenure nuarpamMMmy IIJIABKOCTH JIBYXKOMIIOHEHTHOW CHCTEMBI, OOpa3yroliel TBEpabIi
pacTBOp 3aMEUICHUsI C OTPaHMYCHHOH PacTBOPUMOCTHIO. OXapakTepusyiiTe JTUHHM, TOYKH U OONACTH
ATOM AMArpaMMmel.

PA3JIEJI 6. PACTBOPEI.

1. Yto Takoe pacTBOp, paCTBOPEHHOE BEIIECTBO, pacTBopureib? [IpuBenure npumepsl. [IpuBeau-
TE KJIACCU(PHUKALINIO PACTBOPOB.

2. KakoBbl cX0/CTBA/OTANYNS PACTBOPOB C MEXAHUYECKUMHU CMECAMU U XUMHUYECKHUMH COEIUHE-
HusiMu? YTo U3 ceOs mpencTaBIIsieT pacTBOp, COITIACHO COBPEMEHHBIM MPEACTABICHUAM?

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

4. Uto Takoe KoHIeHTparus? UTo Takoe HACHIIMICHHBIN, pa30aBICHHBIA, KOHIICHTPHUPOBAHHBIN
pacTBop?

5. Onumure cnocoObl BEIPAKEHUS! KOHIEHTPALUK PAaCTBOPOB, MIPUBEIUTE 0003HAUCHU S, POPMYIIBI
JUIsl pacueTa KOHIICHTPALMM, eIUHULIBI U3MepeHusi (MaccoBasi J0Jisl, MOJIApHAsl J0Jisl, MOJIIpHAs KOHIIEH -
Tpalus, MOJISJIbHAs KOHIEHTpalKs, HOpMalibHasl KOHLIEHTpalus, TUTp). Kak MOXHO KpaTKo 0003HAUUTh
€IMHUIBI U3MEPEHUSI MOJISIPHOM M HOpMalibHOU KoHIeHTparuu? [Ipuseaure npumep. Kak paccuntbiBaet-
CsI DKBUBAJICHT I KHCJIOT, OCHOBaHMI, coJIeii?

6. Yro Takoe pactBopuMocTh? [IpuBeanTe kimaccudukauio BEMeCTB MO UX pacTBopuMocTH. Kak
BJIMSIET TOJISIPHOCTH BEILLECTB Ha MX pacTBopuMocTh? Kak Biuser Temiieparypa Ha pacTBOPUMOCTH Be-
1eCTB?

7. Kakue mporiecchsl mpoTeKarT Mpu 00pa3oBaHUM pacTBopa? Kak u3mMeHseTCs mpu 3TOM dHEPTrust
cucreMbl? Kakumu pakropamu onpeaensiercs TermaoBoi 3¢ GeKT nporecca pacTBOPEHUs?

8. Uto Takoe coyibBaTaius, TUApaTAIys, COIbBATHI, TUAPATHI? UTO MpencTaBiIsaOT coOO0l KpucTal-
noruaparsl? [lpuBenute npuMepsl. UeM o0yclioBlieHO 00pa3oBaHUe KPUCTAIIOTHAPATOB?

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'opda. /g kakux cuctem oH cripaBeInB?

12. Kak u3meHseTcsl 1aBJIeHUE HACBIIIEHHOTO MTapa pacTBOpa MO CPABHEHUIO C YUCTHIM PACTBOPH -
tenem? [IpuBenute 3akoH Payris 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 JEKTPOIUTOB? 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 PUITMEHT, ueMy OH
MOJKET OBITh PaBeH, OT YETO 3aBUCUT?

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

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

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

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

19. Yto Takoe BomopoIHBIN Moka3arenb? Kakue 3HadeHns oH MoKeT npuHuMaTh? Kak oH paccuu-
ThiBaeTcsA? Kak onpenenuTs xapakrep cpebl M0 3HAYCHHUIO BOJOPOJHOTO OKa3aTes?

14.1.4. Tembl HHAMBUAYAJTbHBIX 321aHUI

NuauBunyansHoe 3aganie « OCHOBHBIE MOHATHUS U 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. Haiitu ¢axTop 5KBUBAJIEHTHOCTH M SKBUBAJICHTHYIO Maccy 3JEMEHTOB B coeauHeHusx: MgO,
NiCl2, CaF2.

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

5. Onpenenure 00beM a30Ta (H.y.), UCIIOIH30BAHHOTO /I CHHTE3a aMMHAaKa, €CJIM TIOJy4eHo 8,5 T
IIPOAYKTa PEAKLUH.

WuauBuayanpHoe 3a7jaHie « JHEPreTHKa XUMUYECKUX MPOLIeCCOB. XUMHUUECKasi TEPMOAMHAMUKA»

1. PaccuuTaiite TernoBoi 3¢(dekT peakiuu, 3aMuIIuTe TEPMOXUMUYECKOE YPaBHEHUE PEaKIIHH.
CxonpKko 6apust ¥ KUCJIOpO/Ia B TpaMMax BCTYIHJIO B PEAKIINIO, €CIU B xoAe Heé Briaenunoch 2740 kJx
TEIJIOTHI?

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

2. PaccunTaB n3MeHenue sHepruu I'ud6ca, ycraHoBuTe, pHu Kakoil Temneparype Hanbosee Bepo-
ATHO MpoTeKaHue AaHHou peakuuu — npu 25 0C unum npu 100 0C?

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

3. Iokaxkute pacyeToMm, NMpU KaKUX TEMIIepaTypax BO3MOXKHO IPOTEKaHHHM PEaKLUUU B MPSIMOM
HaIlpaBJICHUHU.

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

NuauBuayanbHoE 3aaHle « XUMUYECKasi KHHETHKA. XUMUYECKOE PABHOBECHE»

Hanumnre KuHeTHUEeCKoe ypaBHEHHE peaKLnu:

C(tB) + H20(1) = CO(T) + H2(T)

Kak m3MeHHTCSI CKOPOCTh pPEaKIMH, €CJIM: a) B CUCTEME YMEHBIINTH JaBJIeHHE B 3 pasa; 0) yBe-
JIMYUATH KOHLIEHTPALIMIO I1IapOB BOABI B 3 pa3a; B) yMEHBIINTH KOHLIEHTPALIMIO I1apOB BOJBI B 2 pasa.

Onpenenuth TeMIepaTypHbIi KOOPPHUIUEHT CKOPOCTU PEAKIIMH, €CJIM IPU NOHWKEHUH TeMIlepa-
Typsl Ha 45 0C peakuus 3ameiniiace B 25 pas.

Peakuus npotexaet npu 20 0C. DHeprus akTUBALMM PeakUy B OTCYTCTBMM KaTajll3aTropa paBHA
75 x/Ix/mMomb, a B mpucyTcTBUM Katanuzaropa — 50 k/[x/mMonb. Bo ckoibKo pa3 Bo3pacTaeT CKOpPOCTh pe-
aKlIMM B IPUCYTCTBUM KaTajauzaTopa?

B kakoMm HampaBneHuu OyIeT NPOUCXOIUTH CMEILICHHE PABHOBECHS] PEaKIH

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

€CJIM: a) YBEIMYUTh TeMIIepaTypy; 0) yMEHbIIUTH JaBJICHUE B CUCTEME; B) YBEIUUUTh KOHIIEHTpa-
uto okcuna azora (I).

3anuuuTe BHIPAKEHUE KOHCTAHTHI PABHOBECUS AJIs PEAKLIUU:

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

BbryncnuTh KOHCTAHTY pAaBHOBECHS PEaKIMu, €CIIM HayallbHas KoHIeHTpanus H2 6puta pasua 0,5
MOJIB/JI, Ha4aJIbHAasl KOHIIeHTpanus 12 - 0,2 Moyb/11 1 K MOMEHTY paBHOBecHs Tipopearupoaio 20% Boo-
pona.

WuauBuayaipHoe 3a7aHie « QIEKTpoXuMuieckue nporeccsl. Kopposus meTannos»

1. 3anucaTh cxeMy TaJbBaHUYECKOTO AJIEMEHTA, COCTOSILEr0 M3 KOOAJIbTOBOIO MU KaJMHEBOIO
AIIEKTPOJIOB, ITOTPYKEHHBIX B PACTBOPBI CBOMX COJICH; HANMCATh YPaBHEHUSI 3JIEKTPOJAHBIX IPOLECCOB; Ha-
[IMCaTh YPaBHEHUE PEAKLMUH, KOTOpask IPOTEKAET B FAJIbBAHUUYECKOM DJIEMEHTE; pAacCUUTaTh JIEKTPOJIBHU-
KYIILYIO CUJTy TaJIbBAHUYECKOrO 3JIEMEHTA MPHU CTaHAAPTHBIX YCIOBUAX; PACCUUTATh 3JIEKTPOABHKYIIYIO
CHIly TajbBaHHWYecKoro sjieMmeHTa npu temneparype 30 0C u koHuenrpanusx monoB C(Cd2+) = 0,4
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monw/1; C(Co2+) = 0,3 mMonb/1.

2. [Ina cienyronyMx BEIIECTB HaNMcaTh YPaBHEHHUSI JEKTPOIHBIX MPOLIECCOB MPHU IJIEKTPOIU3E U
yKa3aTb, KaKue MPOAYKTHl 00paszyloTcs Ha KaToe U aHOJE:

a) pacrutaB CaBr2 ¢ uHepTHBIME 371eKTpoaamMu; 0) pactBop HBr ¢ muHKOBBIM aHOMIOM; B) pacTBOp
Sr(NO3)2 ¢ rpadutoBbIMHE 351eKTponamH; T') pactBop CoSO4 ¢ HepacTBOPUMBIMH IEKTPOJAAMH.

3. Kakue npoykThl 00pa3yroTcst pH dJeKkTposinie BogHoro pactBopa KCl ¢ ”HEpTHBIMU 3JIEKTPO-
namu? Hanummre ypaBHEHUS 3JEKTPOIHBIX MPOLECCOB. BBIUMCINTE MacCy WM 00beM NMPOAYKTOB Ha
ANEKTPOAAX , 00pa3yIOMUXCs TP MPOMyCKaHWU Toka cuiion 10 A B Tedernu 30 MUHYT, €CJIM BBIXOJ TTPO -
nykra coctaiseT 70%.

4. CocTaBUTh CXE€MY KOPPO3MOHHOTO TajbBaHWYECKOIO 3JIEMEHTA, BO3HHUKAIOIIETO BO BIIAYXHOM
BO3/yX€ IPU KOHTAKTE aIlOMUHMSA ¥ XpoMa. Hamnucars ypaBHEHUs 3J1€KTPOIHBIX MIPOLIECCOB U yPAaBHEHUE
rpolecca KOppo3uu.

5. lIuHKOBYIO IJIACTHHY, MOKPBITYIO0 MEJIbIO, OIYCTHJIM B pacTBOpP CEPHOM KUCIOTHL. Onpenenute
THUI TIOKPBITHS, HAIIUILIUTE YPABHEHUS 3JIEKTPOJHBIX MPOLECCOB KOPPO3UH, €CIIU MOKPHITUE HE pa3pylie-
HO U B CJIy4ae €ro pa3pyllieHus, COCTaBbTE CXEMY I'aJIbBAHUYECKOIO JJIEMEHTA.

NunuBuayansHoe 3ananue «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 HopMaiibHasi KoHIleHTpauu pactsopa H2S03, 700 Ma kotoporo coaepskar
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 C12H22011?

5. Halinure MOJSIpHYIO Maccy HERJIEKTPOJIMTa, €CIU MpHU pacTBopeHuu 28 T BeuiecTBa npu 27°C
ocMoTHueckoe nasieHue coctaBuio 700 klla. O6wem pacTBopa 1 1.

6. [Ipu 100 °C naBneHue HaCHIIEHHOTO Mapa HaJ pacTBopoM, coaepxammm 0.05 monb cynbdara
Hatpusi B 450 r Bogpl, paBHO 100, 8 klla. OnpenenuTs KaXyIIyrocsi CTETIeHb TUCCOIHAIH Ccyib(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 00JIacTel TuarpaMMal
I-V;

3) uncno u Bup (a3, YMCI0 KOMIOHEHTOB M YUCIIO CTETIEHeH CBOOOIBI s JIMHUN Auarpammbl 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) TemmiepaTypy IUIaBICHUS M COCTAB IBTEKTUUYECKON CMECH;

6) cocTaB U MaccCy 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-
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. XuMnuueckas KHHETHKA. XUMUYECKOE PABHOBECHE.

Tema 4. DnexTpoxumuyeckue npoueccol. Kopposus metamios.

Tema 5. @a30Bble paBHOBECUS B FETEPOrCHHBIX CUCTEMAX.

Tema 6. PacTBOpBL.
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[Tpumep Ounera UTOrOBOM KOHTPOJILHOM paOOTHI:

1. PaccuntaB 3HaueHne u3MeHeHHs dHepruu ['mb0ca, ycTaHOBUTE, B KAKOM HalpaBiICHUH MOXKET
npotekats peakuus npu 300 0C.

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

2. Yemy paBHa 3HEprusl akKTUBALIMN PEAKLIMU, €CIIU IIPU NOBbIIIeHUH TeMieparypsl ot 300 no 310
K cxopocts peakunu yBenuuuaercs B 10 pa3z?

3. B xakoM HamnpaBieHUH OyJIeT MPOUCXOAUTH CMEIIEHUE PAaBHOBECHUS PEaKLIUU

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

€CJIM YMEHBILIUTH JJaBICHUE B CUCTEME.

4. Hanuiure KHHETUYECKOE YPaBHEHHUE PEaKIINU:

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

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

5. 3amucaTth cXeMy TajlbBaHUYECKOTO 3JIEMEHTa, COCTOSAIIET0 W3 ATIOMHUHHEBOIO M IKEJIE3HOTO
AIIEKTPOJIOB, MOTPYKEHHBIX B PacTBOPHI CBOMX COJICH; HANHMCAaTh YPaBHEHUS 3JIEKTPOAHBIX IPOLIECCOB;
paccuuTaTh MEKTPOJBUKYIIYIO CUITy TAIbBAHUYECKOTO AJIEMEHTA MPU CTAaHAAPTHBIX YCIOBUSX.

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

7. OnoBsHHOE U3/IENHe, TOKPHITOE CBUHILIOM, KOPPOAUPYET BO BIAXKHOM Bo3zayxe. Onpeaenute TUI
MOKPBITHUS, COCTaBbTE CXEMY I'aJIbBAHMYECKOTO AJIEMEHTA U HANUIIUTE YPaBHEHUS JIEKTPOIHBIX MPOIEC-
COB B ClTy4yae pa3pylIeHus! HOKPITHSL.

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

14.1.6. Bonipocbl Ha caMONIOATOTOBKY
Knaccudukanus xumudeckux coequHennii. CteneHb okucieHus. OCHOBHBIE KIacChl HEOpraHuve-
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 KUCIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB I10
[IEpUOAAM U TPYIIIAM.

14.1.7. Tembl 1a00paTOpHBIX padoT
Onpenenenue Te10BOro 3pQexra peakuuy HeuTpaau3anuu
CKOpOCTh XUMHUYECKUX pEaKLIUi. XMMHUUECKOE pAaBHOBECHE.
Onektponuns. Kopposust

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

Kareropuu Buibl 10NOMHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIIXCs MaTepuaoB pe3ynbTaToB 00y4eHUs

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

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napymenussimu | CobecezoBaHme 10 BOIpOcaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHAsE MPOBEPKa

3peHus OIIPOC MO TePMUHAM (MHIUBUYaJIbHO)
C HapymeHus MU Pemenue qucTaHIIMOHHBIX TECTOB, [IpeumyIIeCTBEHHO AUCTAHITMOHHBIMH
OTIOpPHO- KOHTPOJbHBIEC PAOOTHI, MUCEMEHHBIE METOJaMH
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ABUI'aTCIIBHOT'O CaMOCTOATCIIbHBIC pa6OTBI, BOITPOCHI K
arriapara 3a4CTy
C OIrpaHUYCHUSAMMU I10 TCCTI)I, INHUCBbMCHHBIC CaAMOCTOATCIIBHBIC HpeI/IMYH_IeCTBeHHO IIPOBEPKaA
O6H.[€M€I[I/II_[I/IHCKI/IM pa6OTBI, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA N3 COCTOAHUA
IIOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBEThI o6yqafomeroc;1 Ha MOMCEHT IIPOBEPKU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLIEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEeHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB IPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTE€HUS ACCHCTEHTOM 3a/IaHUs BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [l TakuX 0OyJarommxcs MpeayCcMaTpUBAETCsl TOCTYTI-
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, & UIMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHMUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YNIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JHCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IIIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JI1s1 1M1 ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /ISt JIUT] C OTPAaHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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