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1. Poab qucuunuauabl « Xumus 2» B GopMUPOBAHUM KOMIIETe HIIUI BbHIMYCKHUKA:

DjeMeHT 00pa30BaTEIbHOMH

Koa kovmerenm

Cocrapisiionue pe3yjbTaToB 0CBO eHHUs (1eCKPHUIITOPbI KOMIIETEHIHH)

nporpaMmMabl (AU CITUITITHHA, Ceme HanmenoBanue KOMITCTCH I
b rl:I]JaKTl/lf(a, THA) ' P Kon HaumenoBanue
BuiiaeeT onbITOM TpYM EHEHHUS 3aKOHOB €CTECTBCHHBIX
VK(Y)-1.B1 HayK ¥ MaTEMaTHICCKUX METOJ0B U MOJIeTIel IS
peIIeHHs 3a]1a4 TeOPETUUECKOTO M TIPHUKJIIATHOTO
Xapakrepa
BaaneeT penpofyKTMBHBIMM METOJAMU TIO3HABATEIILHOU
YK(Y)-1.B2 JIESATEIbHOCTU U MBICITUTENIHHBIM M OTICp AISIM U JIISL
Criocoben ocymecTBIATS pellIeHNs 33124 €CTECTBEHHO HAYY HbIX IUCIIUILINH
TOHCI, KpHTHHCCIKIHT YMeeT pemraTe 3a1a91 TEOPETUIECKOTO U NPHUKIIATHOTO
aHaJIM3 U CUHTE3 YK(Y)-1.V1
YK(V)-1 uH( OpMaIUH, IPHM €HATh Xapaxiepa
CHCTEMHBIA TIOTX0 T [T YMeet 0000111aTh yCBOSHHBIC 3HAHUSI €CTECTBEHHBIX HAYK
DEILIEHHS TIOCTABIEHHBIX VK(Y)-1.Y2 KaTeropusIMU CUCTEM HOTO aHAJIM3a U MOJX0a 1
3aza9 MBICITUTECIIBHBIMUA OIEpaIMsM K aHAIII3a, CHHTE3a,
Xumus 2 CpaBHCHUS U OIICHKH
2 VK(Y)-1.31 3HaeT 3aKOHBI CCTECTBEHHBIX HAYK U MaTEMaTHICCKIE
METO Il TEOPETHYECKOTO XapakKTepa
3HaeT pernpoayKTHBHBIC METO bl [03HABATEIHHO I
YK(VY)-1.32 JIeSITeIbHOCTH, IPU3HAKKA CHCTEMHOTO TOIX0/1a U
CHCTEMHOTO aHaJn3a
BuiajieeT OIBITOM IUIAHAPOBAHUE U TIPOBEICHHE
XAMUYCCKHUX UCCIICI0BAaHUI B 00JACTH TEPM O IMHAMHUKH,
OIIK(Y)-1.BS KUHETHKH, 3JIEKTPOXUM MU, XAMUH PACTBOPOB, AHAJIU3 U
Criocoben npencTasiTh 006001IeHNE SKCTIEPUMEHTAJIBHBIX JAHHBIX, BBISBICHHUE
aJICKBATHYIO COBPCMCHHOMY 3aKOHOMEPHOCTEH MPOTEKAHNS XMMHUYECKHUX MPOTIECCOB
OTIK(Y)-1 YPOBIIO SHATHH HAYHHYIO YMeeT onpeiesITh TepMOAMHAMUYECKIE Y KUHETUI €CKUE
KapTHHY MHpa Ha OCHOBE
SHAHMS OCHOBHBIX OMK(Y)-1.Y'5 mapamMeTphl XMMUYECKAX TP OTIECCOB, MTPOBOIUTH PACy EThI
TOJI0/KEHHH, 3aKOHOB H KOJIMYECTBEHHBIX XapaKTCPHCTHK PACTBOPOB
METOJIOB €CTECTBEHHBIX HayK HGSHEK’[]C)OJTI/HDB nu BHGK’I]C)OJTI/HDB, BBIABITH .
¥l MaTEMaTHKH 3aKOHOMEPHOCTH MPOTECKAHKS XM HYECKUX P CaAKIHI
OIIK(Y)-1.35 3HaeT OCHOBHbBIC TIOHATHS U 3aKOHbI XHM U ECKOH

TEPMOIMHAMHKH, KUHETUKH, DJIEKTPOXMMHH 1 TPOTIECCOB,
MPOTEKAIOIIMX B PACTBOPax




2. Hoka3areM 1 METOALI OLICHUBaAH U

TliaHupyeMble pe3yJibTaThl 00y eHusl 10 JUCHUIUIHHE Komnerenuust HaumenoBanue pa3aena Metoabl oleHUBaAHU S
Kon HaumeHoBaHHEe JIM CIUM TLJTH HbI (O11eHOYHbIEe Mep ONIPUSITHS)
P 1 | [IpumeHATH 3HAHHS OC HOBHBIX IMOHSITHUH, TECOPHUN U 1. 3akoHOMEPHOCTH ITuceMenHast mpoBepoUHast
3aKOHOB XM MYECKOW TEPMOJMHAMUKH U KUHETHKH, XUMUYECKUX peaKIIHid paboTa Ha MpaKT UueCKOM
YUEHUs O paCTBOpaX U JIEKTPOXUMHUIECKUX 3)71}5[[(2(,3)/)1 1 2. DIEKTPOX UM MM ECKUC ?éaHﬂTI/II/I.Hﬂg
CHUCTEMax JJIsl OIMCAHUS XUMUYECKUX MPOLIECCOB. MPOLIECCHI almra .
3. XuMus pacTBOPOB TecTrupoBaHUE — HE3aBHUC UMBIiT
koHTpoJs [JOKO
P2 | BemmonHiITh pacyéThl TEPMOIMHAM HICCKUX ()Y HK AN 1. 3akoHOMEPHOCTH [TucrMenHast poBepoYHAS
1 KMHETHIECKHX TAPAMETPOB XHMHIECKX peaKIuii, VK(Y)1 XUMHYECKUX peakIuil paboTa Ha MPakT MIeCKOM
CBOMCTB pacTBOpOB u XapaKTePUCTHK | ~rre (V)-1 Zi)(?Jf;CTpoxmw NYECKHUE gzﬁ:ﬁﬂg
ANEKTPOXUMHUYECKHUX CUCTEM. MPOLIECCHI .
3. Xumusi pacTBOpPOB TecTrpoBaHUE — HE3aBUC UMBII
koHTpoJs [JOKO
P 3 | Mcnomb30BaTh METOMBI TUIAHUPOBAHUSI U ITPOBEACHUS 1. 3akoHOMEPHOCTH 3ammra oT4eTa Io
XHMIMECKOrO  SKCIEPHMEHTa  JUI  YCTAHOBJNCHUA | o (V)1 XUMHYECKUX PeaKIIuii nmabopaTopHoii padoTe.
3aKOHOM €pHOCTEN MPOTEKaHUsA XUM M9 ECKUX 2. DIEKTPOX UM MM ECKHC
MPOLIECCOB, OMpPEJENICHU MX KAYeCTBEHHBIX U MPOLIECCHI
KOJIMYECTBEHHBIX XapaKTEPUCTHUK 3. Xumusi pacTBOPOB

3. lIkaga oune HUBAHUSA

[Topsimok opraHM3alMy OLCHWBAHUS PE3YyIbTaTOB OOYYCHUS B YHHBEPCUTETE PETIAMEHTHUPYETCSI OTACTbHBIM JIOKAJhHBIM HOPMATHBHBIM aKTOM —
«CucteMa OLCHUBaHUS Pe3yJIbTaTOB 0OyueHus B ToMCKOM mojinTeXHudeckoM yHuBepcurete (CHuctema olieHMBaHUS )» (B JEHCTBYIOMICH PeIaKIHH).
Hcnonb3yetcss GajuibHO-peUTUHTOBasE CUCTEMa OICHUBAaHUS pe3yibTaToB oOyueHus. MToroBas oneHka (TpaJuIMOHHAS W JIUTEpHAs) MO BHUAAM
yaeOHOU pnesrenpHOocTH (m3ydenue aucumminH, YHWPC, HUPC, xypcoBoe NpOeKTHpPOBaHWE, MPAKTHUKH) OMPEIEIIeTCS CyMMOW OajjoB IO
pe3ysibTaTaM TEKYIIETO KOHTPOJIS U MPOMEXKYTOYHOM aTTecTalyu (MTOropasi pe iTMHroBasi olieHKa - Makcumym 100 6aioB).

Pacnpez(eneHI/Ie OCHOBHBIX H OOIIOJIHHUTCJIBHBIX 0a/uioB 3a OLHCHOYHBIC MCPONPUATHUA TCKYIICTO KOHTPOJA U HpOMC)K}TO‘-IHOfI aTTeCcTalmun
YCTAHABJIINMBACTCA KAJICHAAPHBIM pCﬁTI/II-IF'HHaHOM JUCIHUITTHUHBI.

Pexomennyemas mkaja A OTAEIbHBIX OIIe HOY HBIX MEPOTIPHAT Ui BXOJHOTO U TEKYIIETO KOHTPOJIS

CooTBercrBHE
TPAAMIHOHHOI OlleHKe

% BBITIOJIHEHUSI
3a/IaHusl

Onpenenenue OeHKH




90%+100% «O1maHO» OmmmyHOe NOHUMAaHHUE TIPeMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUS U BJIa/ICHUE OTIBITOM NPAaKTHUECKOM JIESITEBHOCTH,
HEO0OX0 IMM bIe Pe3yJIbTaThl 00ydeHHUs! ¢hOPMUPOBAHBI, KX KAUECTBO OT[CHEHO KOJIMYECTBOM 0aJIIOB, OJIM3KUM K MaKCUMaJIbHOMY

70% - 89% «Xopo1o» OCTATOYHO TIOJIHOE MOHNUMAaHNE MPEIMETA, XOPOIIHE 3HAHUS, YMEHHUS 1 OIBIT IIPAKTHUECKOM A TENLHOCTH, HEOOX0 IMMBIE Pe3yILTATHI
bl
00yueHust ¢(hopMHUPOBAHEI, KAIECTBO HI OJHOTO M3 HIX HE OIICHEHO MUHNUMAJIBHBIM KOJIMIECTBOM 0ajmoB

55% - 69% «YIoBILY» [puemnemoe NoHMMaHKE TIPEMETA, Y IO BICTBOPHUTEILHBIC 3HAHUS, yMEHUS 1 OTIBIT IPAKTHICCKOH IS TEIIHHO CTH, HEOOXOIMMBIE PE3YIIbTATHI
00y4eHus c(hopMHUPOBaHbI, KAYECTBO HEKOTOPBIX M3 HUX OIIEHEHO M MHUM QJIEHBIM KOJIMY €CTBOM 0aJUIOB

0% - 54% «HeynoBny PesynbTatel 00ydeHus He COOTBETCTBYIOT MUHUMAJILHO JOCTATOYHBIM TpeOOBAHUSIM

[IIxanma 1151 o1 HOY HBIX MEPOTIPHUSAT Uid IK3aM eHa

%
CooTBeTcTBHE
BLINOHCHHAIKIAME B TPaAMIIHOHHO I OmnpepaeseHue one HKU
3aJaHu i oaJT
OIlEHKe
JK3aMeHa

90%+100% | 18 +20 «OtmmuHO» | OTJIIMUHOE MOHMMAaHUE MPEIMETA, BCECTOPOHHME 3HAHUS, OTJINY Hble YMEHMS U BIIaJI€HHUE OTILITOM
MPaKTHYECKOU 1eSITEIbHOCTH, HEOOXOAUMBbIE pe3yIbTaThl 00ydeHusI c(pOopM UpOBaHbI, UX KaUE€CTBO OLIEHE HO
KOJTMYE€CTBOM OalIoB, OJIMBKUM K MaKCHUMaJIbHOMY

70% -89% | 14+ 17 «Xopomo» | JlocTaTOYHO MOTHOE MOHUMAaHKUE TIPEAMETa, XOPOIIHE 3HAHUS, YMEHUS U OTIBIT MPAKTHIECKOM eI TEIHHOC TH,
HEOOXOMMBIE Pe3yJIbTaThl 00y4eHUs chopMUPOBaHBI, KAUECTBO HU OHOTO M3 HHUX HE OIIe HE HO
MHUHUMJIbHBIM KOJTHYE€CTBOM OaJIIoB

55% -69% | 11+13 «Yposi.»  |[IpueMiieMoe MOHMMaHUE NPeAMETA, yOBIETBOPUTEIbHbIE 3HAHUS, YMEHUS U OIIBIT MPAKT M4ECKON
NesITeIbHOCTH, HeOOXOIMMBIE Pe3yJIbTaThl 00ydeHMs C(OPMUPOBAHBI, KAYECTBO HEKOTOPBIX W3 HHX OLE HEHO
MUHUMaJIbHBIM KOJIMMECTBOM 0aJIIOB

0% - 54% 0-+10 «HeynoBn.» | Pe3ynbraTel 00y4eHHs He COOTBETCTBYIOT MUHUMAJILHO IOCTATOYHBIM TPEOOBAHUSIM

4. TlepedyeHb TUNOBBIX 3aaHUI

O1eHOYHBIC MepONPUATHS IIpuMep bl TUIIOBBIX KOHTP0JIbHBIX 3aJaHHI
1| I[MucemeHHast poOBEpOUHAS 3ananus:
paboTra Ha MPaKT MIECKOM 3ayanue 1.

Ecim mmacTHHKY M3 YMCTOTO IIMHKA OIYCTHTH B Pa30aBICHHYIO KHCJOTY, TO HAYaBIICeCs BBIACJICHHE BOJOPOJA BCKOpE
moutH mpexparmaercs. OmHako, NpH NMPHUKOCHOBEHWH K IMHKY MEIHOM MAJOYKOH M3 TOCHeIHEH HaumHaeTcs OypHOe
BBIJIeJICHIE BOA0poa. JlaiiTe 00bsICHEHIE MPOUCKOAAIIIEMY .
YK(V)-1. 1BI, YK(V)-1.1 ¥1, VK(VY)-1.2 B1, YK(¥)-1. 2V1

3aHATHUU

3aanne 2. DIeKIpoI3 BoAHOTO pactBopa xiopusa Hukens (1) B anektponmsepe ¢ WHEpTHBIM aHOAOM TIPOBO W S | TPH
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cute m™ka 20 A, BeIX0Jg TO TOKy cocTaBuwi 95%. 3amummre cxemMy B3lekTposmza. Omnpenenure. KOJIMIECTBO
M3pacxoJ0BaHHOTO 3nekTpryectBa (Kir); Maccy BelecTBa, BbIAEIMBLIETOCS HA KaToae (T).

YK(Y)-1. 1B1, YK(Y)-1. 131, OIIK(Y)-1.432 /OIIK(Y)-2.432

3amanue 3.

Hanunmre ypaBHEHUS 37IEKTPOXIM MY ECKOM KOPPO3UH XpOMa C KUCIIOPOAHOM Aenosisipu3anrei. KakoB KOHEUYHBIH MPOJyKT
oKucIeHUs xpoMa? HanmumTe ypaBHEHHs BCeX MPOUCXOAAIINX poreccoB. Crienaiite BBIBO BO3MOYKHOCTH KOPPO3HOHHOTO
npouecca? OTBET 000CHYHTE.

YK(Y)-1.1 V1, YK(V)-1.2V1, YK(Y)-1. 231, OIIK(Y)-1.432 /OIIK(Y)-2.432, OIIK(Y)-1.4B2 /OIIK(Y)-2.4B2

| 3ammra oruera 1o
nmabopaTopHOi padoTe.

Bomnpocksr:

1. Peaxums: A(r) + 2B(r) = 2C(r) sBasietcs mpocToit. Kakoit rpad Mk oTpakaeT 3aBHCHMOCTb CKOPOCTH YTOH PEAKIUH OT
KOHIICHTpAIIVK BeniecTBa A 1 BemectBa B? O0bsicHUTEe CBO BpIOOP. HamuimmTe KMHETHYECKOe YpaBHEHVE ITOU PEaKIIHH.
UYemy paBeH 00Ul MOpSA0K peakimu?

L, L, v v

- .

C C C C
D 2) 3) 4)

2. Kaxast sHepTusl Ha3blBaeTCs HepTHel akTuBanuu? Kak oHa BIMsAeT Ha CKOPOCTh XUMHUYECKOH peakunuu? 3aBHCHT JIM OHa
oT TeMrepatypbl? Kakoii BbIBO MOKHO CEJIaTh O XMMMHMECKONW peaKLy, pacCUUTaB Il HEE€ SHEPTUIO aKTUBALMH ?

3. Kakum o6pa3oM yc1poiCTBO TepMOCTATa, UCIOJIb3Y EMOTO B Ja00paTopHOM paboTe, BIMSET Ha BEJIMUMHY IOTPELIHOCTH B
pacueTe SHEpIUU aKTUBALUH?

KoHTposbHbIE BONPOCH! pa3MeneHsl B yaeOHoM 1mocol un: JlabopaTopHbIi MPakTHUKYM O 00Ie i 1
HeopraHudeckoil xum un: yaeonoe nocooue / H. @. Crace, A. A. [Tnakunkus, E. M. Knsi3esa,;
Harmonains He1ii viccnegoBaTenbckuii Tomckuit noaurexunaeckuit yausepcuret (TITY). — 3-e m3x.,
niepepad. u qon. —Tomck: U3a-Bo TITY, 2013. —URL.:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mata obpamenws: 11.03.2020). — Pexum gocTyna:
3 KopriopaTuBHOM ceTu TIIY .- TekcT: a31neKTpOHHBI .

| 3ammra NJ13.

Bomnpocsr:
1. O0bscHUTEe, TIOYEMy KOHIICHIpAIWS PEAareHTOB M KaTalM3aTop HE BIISIOT HAa 3HAYCHHE KOHCTAHTHI PaBHOBECHS!
PaccuuTaiiTe paBHOBECHYIO KOHIEHTpaIHio BoJopoaa B peakumu 2HI(r) «» H2(r) + 12(r), ecnu HavyabHas KOHLGHTpaLUs
10 10B0I0po ia cocTaisiia 0,55 MoJb/J1, a KOHCTaHTa paBHOBecHs paBHa 0,12.
2. 3amMinTe OCHOBHBIE CTaJMM PacTBOPEHUS TBEPIbIX BEIIECTB, KAKUMH TEIUIOBBIMU dPdeKTaMHu OHHM COTPOBOXKAAIOTCS.
ITpu pactBopennu 10 T ruapokcraa Hatpus B 250 MI1 BOJBI TemmepaTypa noBeiciuach Ha 9,7 K. PaccunTaiite HTAIBIHIO



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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pacTBOpeHHs THIPOKCH[A HATPHS, MPUHIMAS YIETbHYIO TEIIOEMKOCTh PACTBOPA PAaBHOM YIENBHON TEIIOEMKOCTH BOJbI
4,18 JTx/(r-K).

3. BeruncimTe TemMIiepaTypbl KpUCTAJUTM3AIMN B KUTICHHS PacTBOpa, coepxaiero 3,4 r xiopuaa 6apus B 100 r Bojbl, ecim
KaXylllas CTeNeHb KPUCTAJUIN3ALIMH COJIM B pacTBOpE COCTaBIAET 75 %.

4. Kakue 13 epeuncIeHHBIX Xap aKTePUCTHK: TeMTIepaTypa, SHTPOTIHSI, Macca, TIIOTHOCTh, CBOOOIHAS SHEPTHS, BHY TP CHHSIS
SHEprud, TemJoTa SBAIOTCS (QYyHKIMSIMU COCTOSHMS, a Kakie — MapaMeIpaMM COCTOsSHMSI cucTeMbl. Ha pucyHke
IpeICTABIICHBI SHEPTETHICCKIUE AMArpaMM bl IIPOIIECCOB OKACIICHUS yTIIEpOa U a30Ta:

By E\
NO C+0,

Ez — =

| |

1 |

AE| 90,37 k[ AE| 3935 kx
| |
YaNa + % 05 1 I .

g | LNet%0: ) E, CO;

Xop peakuun Xon peakuun

Kaxkoif 3 mporeccoB sIBIsETCS YK30TEPM IUECKHM, a Kakoi — sHAoTepMrkecknM? OTBeT noscHuTe. PaccunTaiite 00BeMBbI
PEareHToB U MpOo Iy KTOB HI0TEPMUUECKOTO MpoLIecca, €CIM B pe3ybTaTe ero NpoTeKaHus NOTIoTUioCh 125 kJ{x Temna.

5. TlpuBenensl TpaQuKM 3aBUCHMOCTEH KOHCTAHTBI PABHOBECHS OT TEMIEPATyphl UIA  JK30TEPMHYECKHX H
9HJI0 TEPM MMECKUX P eaKIHH:

OOBACHUTE TIOJy4CHHBIC 3aBUCHMOCTH.
Koncranrta pasHoBecus peakiuu N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBecHbIE KOHIIEHTpallMi BOJOPOJA U
ammuaka pasHsl 0,2 1 0,08 MoB/ 1. BeraucimTe HayanbHbIE KOHIEHTPAIUN a30Ta U BOJIOPO/IA.

COopHUK 3a/1a4 U yIpaKXHEHHUH 1o 0011el xumMuu: yuedHoe nocooue [Dnexiponnsiid pecypce]/ E. b. T'onymxosa [u 1p.]. —
2-e u31., AoM. U ucmp.. — 1 komnbtoTepHslid ¢paiin (pdf, 1.5 MB). — Tomck: 2019. — 3arnaBue ¢ 3xpana. — Joctyn m3
kopriopatuBHoi cett TITY. Cxema moctyma: https //www.lib.tpu.ru/fulltext2/m/2020/m001.pd f



https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf
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| TecTupoBaHUE — HE3aBUC UM BII
koHTpoJb [JOKO

[Tpumep Ounera:

1. PactBOp BemieCcTBAa-HEIJIEKTPOJMTA 3aKUTACT TpHU TemIeparype(yOpate) Ha 15,36° BbIme, YeM YHUCTBIH OEH30J
(Ka(6enzoma)= 2,57). Ecim 550 r BemecTBa pacTBOPUTH B OJHOM KWJIOIpaMMe O€H30Jia, TO MOHMKEHHE TeMIIEPaTyphI

kpucTawm3anuu pacteopa (Kx(6enzona) = 5,70), coctaBur __ °.
2. OcMOTHYECKOE JIABTICHHE PAcTBOPA, B 1 1 KoTOporo coaepkutes 25 T rmoko3bl (CeHypOg) mpu 25 °C,paBao  «lla.
3. YcTaHOBHUTE COOTBETCTBHE

Bemectso CBOWCTBO B BOJIHOM PacTBOpPE

A) HNO;, 1) cnaOpbrii 25IeKTPOTHT

b) CH;COOH 2) CHITbHBIN 3JICKTPOJTAT

B) KOH 3) HE’NEKTPOIIUT

I C,HsOH

1) NaCl

4. KonctaHTa auccouauy a30 TACTOM KUCJIOTHI pU pa3daBiIeHuH pacTBopa
HNO, =H" + NO,

1) yBemmuuBaeTcss  2) yMeHbIIIACTCS  3) HE M3MEHSETCS
5. M3oTtommyeckuii kod( UIMEHT HATpaTa Kajwsi, KaKyIascs CTCNCHb HCCOIMAMU KOTOPOTO B BOJHOM PacTBOpE
coctaBisier 50%, paBeH .
6. Ecim crenens mucconmanum 0,2 M mypaeburOM KrcnioTsl (HCOOH) pasna 0,03, To KOHCTaHTA IMCCOMALIAN paBHA
7. H,SO, B3auMoielicTRYeT HEOOpaTUMO C

1)Na,S 2)BaCl, 3)NaOH 4) NaCl
8. KoymuecTBo HOHOB B KDATKOM MOHHOM YPaBHEHHH PEAKIIUN
Na,SO; + 2HCI = 2NaCl + H,O + SO,

paBHO MOJb.
9. Kucnyro cpemy MMEIOT BOIHEIC PaCTBOPHI COJICH

1) Na,SiOs3 2) FeCl; 3) ZnSO, 4) Na,SO,
10. Cynbdun Hatpus (Na,S) B BoJHOM pacTBOpe
1) TuapONM3y €TCS 10 KATHOHY
2) TUAPOJIU3Y €TCS IO AHUOHY
3) TP ONM3Y €TCS IO KATHOHY W AaHUOHY
4) He THIP OJIMBYeTCS
11. YcTaHOBHTE MOCIIEAOBATEHHOCTB TI0 YBEIMUSHUIO BOCCTAHOBUTEIEHO M aKTHBHO CTH METAIUIOB

1) Cu 2K 3) Ni 4) Ag 5) Au

+0,34 -2,92 -0,25 +0,8 +1,5

12. DJIC MeaHO-KaMHEBOTO TAbBAHIEECKOTO dneMenTa (p°Cd*/Cd=-0,41 B, °Cu®*/Cu = +0,34 B) npu CTaHmap THBIX
ycloBUAXpaBHa __ B.
13. Ha anone TIPH KOPPO3HH OLMHKOBAHHOTO JKeJle3a NPOTeKaeT mpoLece
1) Fe - 2e = Fe"
2)Zn -2e =Zn*
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3)2H" +2e = H,
4) 2H,0 + 2e = H, + 20H"
14. Eciu npoBo Tk 3tekTposm3 pactBopa CoSO, B Teuenue 10 1 npu cune tokxa 20 A (1 = 80%), To Macca BelecTsa,

00pa3yroIerocs Ha KaToe COCTABUT T.
15. Ha xatonie TPU DIIEKTPOJIM3E BOJHOTO PACTBOPa XIOPH/IA IMHKA C IMHKOBbIM HOJIOM MPOTEKAOT MPOLECCEI
1) Zn - 2e =Zn*"

2)Zn* +2e=7n
3) 2H,0—4e = O, + 4H"
4)2CI —2e =Cl,

5| Dx3amen buner 1.

1. Taiite onpenenenye NOHATHIO TEPMO MHAM MY ECKAS CUCTEMA, PUBEIUTE KIIAcCU( MKALUH.

2. Chopmynupyiire BTOpOii 3akoH Paymst s mporiecca KprucTauiu3a iy pacTBopa. 3anulliuTe ero
MaTeMaTUIeCKOE BBIPAKCHIE.

3. 3aIMIIuTe peakiiy, IPOTEKAOIIUe PH AJIeKTposu3e BogHoro pactsopa ZN(NO3),

4. s peaxruu N,O + Hy — Nz + H,O nonydenst crneayroniye sKCTie puMeHTaIbHbIE TaHHbIE :

P,, xIla 12 24 36 48
Pg, klla 4 4 ? 2
v 0,2 0,4 0,15 0,4

Paccuwuraiire: KOHCTAHTY CKOpPOCTH peaKlM{, YacTHbIE TOPAAKH TO BEIIECTBaM, OOUMN TOPSIOK
peaKiuu 1 YUCIIo, MponylieHHoe B Tabymie. Caenaiire BBIBOA O MeXaHm3Me AaHHOW peakuuud. OTBET
MIOSICHUTE.

5. MeTonuyeckue YKa3aHus M0 NPoLeaype olle HUBAHUS

O1ueHOYHBIE Mep ONPUATHS IIpouenypa npoBeieHUsi OLEHOYHOI 0 MEPONPHATHS M He00X 0MMbIe METOIHY eCKHE YKAZAHH S
1. [TucbmenHast mpoBepoYHas [IpakTraeckoe 3aHATHE 3aKaHY MBACTCS IMChbMEHHOM MPOBEPOUYHOM pabOTOM, KOTOpasi BKIIOYAET B ce0s 5
paboTa Ha MpakT HIECKOM 3a/1aHui, COCTaBJICHHbIX IPEIoJaBaTeseM Mo TeMe mpakTudeckoro 3auatus. Ha pabory orBonurcs 30
3aHATHH MUHYT, 3aT€M CTY/AEHTHI CIAI0T cBoM paboTsl. Kaxmoe 3ananue oreHuBaeTcs B 1,2 6ama, TakuMm oopa3oM,

3a JJaHHOE OIIC HOY HOE MEPOTIPUST UE CTYICHT MOXKET MONYy4UTh 110 6 6aswioB. [IJisl MOATOTOBKH K
MPAKTUIECKOMY 3aHATHIO CTYACHTY He 00X0MMO MPopadboTaTh JIEKIMOHHBI MaTepHal, MaTepuall
Y4eOHUKOB W/ HJIH Y4€OHBIX TI0CO0 Hif.
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KpuTe pun onie HUBaHus1 OTHOTO 33 aAHUA:
¢ 3ajlaHue BBITIOJHE HO MOTHOCTHIO BepHO — 1,2 Ganna.
e 3amanue BoIoaHe HO yactrmaHo 0 — 1,0 6amna.

3ammra /13

N3 cryaenra copepxur 20 3agay u ynpaxkxHenuid u3 /{0114, nepeyeHb KOTOPHIX HAXOIUTCSA B BApHAHTE
N3 kaxoro ctyaeHra. TeMbl OXBaTBHIBAIOT BCE pa3zieibl MPOrpaMMBbl AUCIUILIUHBL.
[IpenomaBaTess oOecreyMBacT CBOCBPEMEHHOE TIOJyYeHUE CTyAeHTaMu BapuaHTOB /13, a Takxke
IIPEJIOCTABIISIET IEKTPOHHYIO CCHIIKY Ha COOPHUK 3a7a4 U yIpask HCHUM.
W13 BHIMOJHAIOTCS B OTIENBHOM TeTpaau, IpH 0(GopmIIe HUM KaXKI0ro 3a1aHus 00s3aTENbHO YKa3bIBACTCS
€ro HOMep, NMPUBOAUTCS MOJIHOCTBIO TEKCT YCJIOBUS KaXKI0ro 3a/1aHusl. Pelenue Kakaoro 3aJJaHust 10JIKHO
OBITH NIOJIPOO HBIM, C BKJIFOUEHHUEM TMPOMEXKYTOU HBIX Pacu&TOB, pacCyXI€HHMH, MOSCHE HUH, C YKa3aHUEM
HCTIOJIb30BAa HHBIX 3aKOHOB, MPaBWI U (GOPMYIT; Y MOTydaeMbIX B KaXKI0M JEHCTBUU YHCIIC HHBIX BEJIMY MH
yKa3bIBaeTCs eIMHUIA m3MepeHus (pasmepHocTh). /I3 mpoBepsieT npenonaBaTesib, BE YU
nmabopaTopHble 3aHATHA. B TeueHue HeJenu CTyAeHT JODKE H PEIUTh He MeHee 2-X 3aj1au.
Cymmapssbii peiitusr 3a I3 cocraBiger 10 6amos.
KpuTe pun onie HKu 0JHOTO 3aJaHUSA:

e 3ananue opopMIIEHO B COOTBETCTBHH C TPeOOBaHMIMHM M cZ1aHO BoBpeMs — 0,5 Gaa.

e 3ananue opOpMJIEHO B COOTBETCTBUHU C TpeOOBaHMAMU, HO ciaHO He BoBpeMs — 0,2 Gamn
Ecnu 3aganue BBIMOJIHEHO C 3aMEUaHMIMHU, TO CTYICHT UCTIPAaBIISiET OMIMOKH U CIAET 3aJaHHE BHOBb.
banbl 3a vcnipaBie HUsSL HE CHU)KAIOTCSL.

3ammra oT4yeTa 1o
nabopaTopHoO# paboTe

B Hauane mabopaTopHOii pabOTHI CTYJEHT MOTy4aeT JOIMyCK K padoTe, Jisl 4ero OH MPEeTOCTaBISIET
MIPENoAaBaTENI0 KOHC IIEKT JIJabopaTopHOii paboThI, B KOTOPOM KPAaTKO M3JIO’KEHBI TEOPET MUE€CKHE OCHOBHI,
chopMyJIHpOBaHA IIeJIb PAaOOTHI, MPUCYTCTBYET IKCIIEPUMECHTAJIbHAsl YaCTh, PUCYHKH U TaOJIUIIBI

9KCTIEe pUMEHTAIBbHBIX JaHHBIX (TIpU HeoOxoaumocTH). [To okoHuaHun 1abopaTopHOI pabOTHI CTYIEHT
CaeT OTYET, B KOTOPOM IPHUBE/ICHBI YPaBHE HUASI PEaKIIUi, ONMCAaHbl HAOJIOICHUS , TIPUBEACHBI PACUYETHI,
CIIeJIaH MPOME KYTOY HBI M BEIBOJI TI0 KAXKIOMY OTIBITY, CAEJIaH OOIIHIA BBIBO TIO JaO0OPaTOpPHOM pabore.
CyMMapHsI#i pe iTHHr 3a TabopaTopHYI0 paboTy cocTaBiseT 3 6aia.

KpuTepun oue Hki KOHCIIEKTA-0TYeTA K JIa0opaTopHOii padoTe:
e [loaroroBka k ymabopatopHoii padote — 1 Oara.
¢ OrueT no aboparopHoii pabote — 1 Garra.
e 3ammra mabopatopro it paboTel — 1 Oamia

TecTupoBaHUE — HE3ABUC UMBIiA
koHTpoJb [IOKO

PyGexnoe TtectupoBanume (PT) mpoBogmrcst B kommbioTepHOW (opme B ON-line pexxuMe BO BpeMs
KOH(EpeHII- HeJIeIU B CepeIMHE M KOHIIE TEKYIIETO CEMECTpa COMIAaCHO PAaCIIHCa HUIO.
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[TponomxurenbHOCTh TecTUpoBaHuA — 90 MuHyT Oe3 mepepbiBa. OTCUET BpeMEHH HAUMHACTCS C MOMEHTa
Bxofa ctynenra B Tect. MHCTpyKTax, MpeAlIeCTBYIOMINM TECTUPOBAHHIO, HE BXOAUT B YKa3aHHOE BpeM .
CryneHT MOXXET 3aKOHUUTH BBINOIHE HUE TecTa /10 HCTeueHHs] OTBEIEHHOT O BPEME HUL
PT HameneHo Ha He3aBUCHMYIO OOBEKTHUBHYIO OLEHKY 3HAHMUH, YMEHHA M BIAJCHUH, MOJy4eHHBIX
CTYJCHTAMH 32 ONpe/IeICHHbIH IPOMEKYTOK 00y4EHUS.
Kaxnplil BapuaHT Owieta MOAEIMPYETCS KOMIIBIOTEPOM I10 3aJaHHBIM pa3/ieslaM XUMHH M COAepur 15
3aaniid. CTyZIeHTBl BHOCST OTBEThI B KOMIIBIOTEP, HO BCE PELICHUs U MOSICHEHMsI TPoBOAAT Ha Oymare. [1o
OKOHYaHUHU TECTHUPOBAaHUs INPENOAABATENIO BbIJAETCS MAaTrpulla OTBETOB U CyMMapHbI pEHTHHI 3a TECT.
OO6cyxieHue pe3yJIbTaTOB TECTUPOBAHUS MPOBOIUTCS HA KOHCYJIbTAIIUN.
Kpurtepumn one Hku 01HOTO 3a1aHHSA:

® 32 Ka)kJ10€ MPaBUJIbHO BBITIOJTHE HHOE 3aJjaHuE BbICTaBIIsIeTCs | TeCTOBBIN OaL;

® 32 HETPABUJIbHO BBITIOJTHE HHOE WM HEBBITIOJTHE HHOE 3aJjaHue BhicTaBisieTcs () Gauios;

e I 3aJlaHMi C BBIOOPOM HECKOJIBKMX NpPaBWIbHBIX OTBETOB, 3aJaHUi Ha COOTBETCTBUE U

YCTAHOBJIC HUE NOCJIEA0BATEIbHOCTH MPELYCMOTPE HO YaCTUYHOE OIIC HUBA HUE.

MaxkcumanbHbI i CyMMapHBI i TeCTOBBIN Oat 3a kaxknoe PT cocramsier 15 Gamos.

3a 2 menemu 10 PT cTyAeHTHI MOTYT O3HAKOMHMTCSI C JEMOHCTPALIMOHHBIM BapHaHTOM OmieTa, KOTOPbIN
pacrionaraercs Ha caire http://exam.tpu.ru B pazaene «MeponpusTus», U MOXKET ObITh BBITIOJTHEH KA bIM
CTYJIEHTOM HEOrpaHUYEHHOE YKCIIO pas3.

Hnsa cmyoenmos, ne npouwteowiux PT 6 nepuoo npogedenus mecmuposanus no yeadcumenvHol npuiume,
npeodycMompena 803MONCHOCMb MeCMUPOBAHUS 8 PE3ePEHDbIll 0eHb, KOMOPbLIl HA3HAYAEemCs cpas3y nocie
KOHpepeHy-Heodenu.

IIpu pe3ynomame pybedicnoeo mecmupoganusi 6 6annoe u menee, 00y4aAIOWUMC NPeOOCMABNACMCS 8
nepuoo mexKywjel npoMencymouHou ammecmayuu 803MoACHocmy nosmopno npoumu PT 6 pezepenviii
Oenw, co2nacoeannwiii ¢ bropo pacnucanuii TITV.

DK3aMeH

B coorBercrBum ¢ npukazamu ot 25.07.2018 r. Ne58/ox OO0 yTBepKIeHIHM ¥ BBEACHUHU B JICHCTBUE
«CucTeMBbl OlIeHUBA HUS Pe3Y/IbTaTOB 00yueHust B TOMCKOM MOJIMTEXHUIECKOM yHuBepcurete» u Ne59/ox
OO0 yTBep)KIeHIUHU U BBEJACHUU B JEHUCTBHUE HOBOU peaakiuu «I1omoxeHus 0 MpOBEICHUH TEKYIIET O
KOHTPOJISL ¥l IPOMEXKyTOd HOM aTTectaimu B TITY » sx3ameH npoBoaurcs B yctHo# hopme. CTyneHry
BBIIa€TCS DK3aMEHALIMOHHBI U OUTIET, COMEPIKAIIINI TEOPETUIECKIE BOMIPOCHI, KAUE€CTBEHHBIE U
KOJIMYECTBEHHbIE 3a1auu. Kaxxawlii Bompoc OmwieTa ore HuBaThCs OamwioM (Bcero 1o ousety 20 6ammoB).
CornacHo 1IKaJIbl OLIe HUBAHUS PE3YIIbTATOB

18-20 6aw10B (OTIUYHO) - BCECTOPOHHUE 3HAHUSA, OTJIMYHBIC YMEHUS W BJIQJICHUE OTIBIT OM TMPAKT MIECKOM
JeSTeIHHOCTH, HEOOXOIMMbBIE PE3yIbTaThl 00y4eHUs1 C(HOPMHUPOBA HBI;



http://exam.tpu.ru/
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14-17 6amnoB (XOpo1Io) - JOCTATOYHO MOJTHOE NMOHUMAaHUE MPEIMETA, XOPOIIUe 3HAHUS, yMEHHS U OTIBIT
MPaKTUIECKOM AEATEITHHOCTH, HEOOXOIUMBIC PE3yIbTaThl 00ydeHHUsI C(HOpPM UPOBa HBI;

11-13 GawnoB (yIOBJIETBOPUTEIHHO) - TPUEMIIEMOE TIOHUMAaHHUE TPEIMETA, YIOBICTBOPUTEIh HbIC 3HA HI,
YMEHUS U OTIBIT MPAKTHYECKOM J1eATEIbHOCTH, HEOOXO MMBbIE PE3Y/IbTaThl 00ydeHHst c(pOpM UPOBAHBL;
0-10 6annoB (HEYOBJIETBOPUTEIHHO) - PE3yJIbTAThl 00YUYEHHS HE COOTBETCTBYIOT MUHUMAJIb HO

JOCTaTOYHBIM TPeOOBAHUSIM.
PesynbTaThl mpomMexyTouHON aTTecTalmu O(GOpMISIIOTCS BEAOMOCTBIO M BHOCSTCSA B 3aUE€THYIO KHIDKKY

o0y4aromerocs.




MUWHHUCTEPC TBO HAYKH U BBICHIEI'O OBPA3OBAHMSA POCCUMCKOMN ®EJEPAIINA
(DenepanLHoe rocyaapCIBCHHOC 6I0)1)K€”IHO€ 06pa30Ba’ICJ'II)HOC YUPCIKACHUC
BBICIIIETO MPOGECCHOHATBHOTO 00pa3OBaHUS
«HAIIMOHAJIBHBIY UCCJIEIOBATEJIBCKUNA TOMCKWHN NMOJMTEXHUYECKU YHUBEPCUTET»
KAJIEHJIAPHbBI M1 PEV TUHI -TIIA H TUCIIUILIAHBI

yuye OHBIN o
2020 / 2021 0
OIIEHKHN Hucnunimna Jlextun 16 yac.
«Xumus 2» IIpakr. 3anaTHs 8 yac
«OTIIIHO» A 90 - 100 6amioB baxT :
JIa0. 3aHsTHS 24 qac.
«XOPOLON B 80 — 89 6ayuoB 1o HanpasieHuto 135.03.06 Mexamponuka u pobomom exHuxka Beero aya. padora 48 qac.
p C 70 —79 6amioB CPC 60 qac.
D 65 — 69 6amios 108 uac.
«Y 10BIL» HUTOTO
E 55 — 64 Gawios 3 3.e.
3aureHo P 55 - 100 6amioB
H
€y IOBJICTBOPUTEITH F 0 - 54 Gamion
HO / HE3aYTEHO
Pe3ynbTaThl 00yUeHHsl 0 TUCHUILIHHE (ChopMyaupo6amb 0Jist KOHKDEMHOU OUCYUNTUHBL):
P11 [IpumeHsI Ty 3HAHUST OCHOBHBIX TIOHATUH, TECOPUH 1 3aKOHOB XUMHYECKON TEPMOJMHAMHUKHM M KWHETHKH, YUEHHSI O PAcTBOPAX M JIEKTPOXUMHUYECKUX CHCTEMaXx JUIs
ONMCaHnA XUMHMICCKUX ITPOLECCOB.
PJI2 BoimonuaTe pacu€rhl TEPMOAMHAMHMYECKUX (PYHKIMH W KHUHETHMYECKUMX TMApaMeTPOB XHMMHWYECKHX pEaKIHUi, CBOICTB pPacTBOPOB U
XapaKTCPUCT UK SJICKTPOXMMHNIYCCKUX CHUCTCM.
P13 Hcronb30BaTh METOBI IJAHWPOBAHWS M TPOBEICHUS XAMHYECKOTO HSKCIIEPUMEHTA JUIS YCTAHOBJICHWs 3aKOHOMEPHOCTCH TNPOTEKAHHS XUMHYECKHX IPOIECCOB,
ONpEACJICHU NX KAYCCTBCHHBIX 1 KOJIMYCCTBCHHBIX XapPaKTEP UICTUK
OueHoYHbIE MePONIPUSITHS:
Jlast nucuunmH ¢ Gpopmoii kon?a(:i]es;)— 3ayer (aud ¢ epeH M p OBaHH b JIONOANHTEbHbIE GALTbE
OueHoYHbIe MePONpHUATHS [ Kon-so | Bauasl Yuebnas 1esTeALHOCT b / Koui-o Baniasl
Te Kyl_[[l/lﬁ KOHTpO.ﬂ b: OILCHOYHBIC MepOﬂpMﬂT]/lﬂ
TK1 3ammra oTyera o JaboparopHoii pabore 12 26 A1 Pabora B OniekrpoHHoM Kypee «Xumus 2» 1 10
TK2 3anmra U/13 20 10
TK3 [Ipakruyeckue 3aHATHS 4 14
HK Hesasucumbiit koutposs [IOKO 2 30 HToro 10
Bcero 80
DK3aMeH 20
HUTOT'O 100




Kou-Bo yacoB

OneHovHoe

Hng opmanmoHHo e 00 ecrieueHne

= E E E Avn, Comr. M epo pHSITHe
= g E E Y4eOHasi 1edTen1bHOCTb Koxn-Bo 6am10B VyeGHast
= E £ 5 Amrepatypa Hurepuer-pecypcsl
<gE
1 2 3 5 6 7 8 9
Jlexuuu 1. Ocrogbl xumuyeckoti mepmoOuHaAM UKy . - - - OCH, 2 OP 1,5
P JlabopaTopnas pabota 1. Onpedenenue mennogoeo s¢pgpexma npoyecca pacmeopeHus. - TK1 2 JOIl1, 5 5P 2,5
g ﬂ§ BrImosHeHIE MEpONPUATHI B paMKaX CaMOCTOSTEIbHOM pabOTHI CTyICHTA:
2 Pabora ¢ JeKIIMOHHBIM MaTEepHAIOM, U3YUCHUE TEM, BBIHOCUMBIX Ha CAMOCTOSTEIHHY IO - 1 - - OCH 1, 2 5P 1,2,5
npopadoTKy.
IlonroToBka k 1abopaTopHOH padoTe. = 1 TK1 JOII 1,5 QP 2,5
[TpaxTuueckoe 3aHaTHEe 1. DHEpreTHKa XUMHUYECKUX PEaKIUi. 2 - TK3 OCH 3 OP 2
JOIT 3 OP 3
JOIT 5 OP 5
P11 BbmosHeHne MEpONPHUATHH B paMKaX CaMOCTOSTEIbHOHM pabOThI CTYICHTA:
P2 [IloaroroBka K MpakTUYECKOMY 3aHSATHUIO. - 1 - - OCH 3 OP 5
P13 JOIl 2,3
BomosmHenne poManmux 3aanui (U13). - 1 - - OCH 3 OP1,2,5
JOIl2,4,5
PaboTa B 2JIeKTpOHHOM Kypce - 1 - - OCH 1, 3 9P 1,5
JOIT 2
Jlexumst 2. Xumuueckoe pagHogecue. 2 - - - OCH 1 OP 1
OCH 2 OP 2
QP 5
gﬁé JlaGopaTopnas paboTa 2. Xumuueckoe pasnosecue. 2 - TK1 2 JOIT 1 OP 2
JOIT 5
PI3 = = -
BrInosiHeHNEe MEpOTPUATHI B paAMKaX CaMOCTOSTEIEHOU PabOTHI CTY ICHTA:
Pabora ¢ neKIMOHHBIM MaTepHaloM, H3y4EHUE TEM, BBIHOCUMBIX Ha CAMOCTOSTEIIHHY IO - 1 - - OCH1, 2 D9P 2,5
IpopaboTKy.
IToaroToBka K JIabopaTopHOH padoTe. - 1 TKI1 1 JOIT1, 5 QP 2,5
[Mpaxruueckoe 3anaTHe 2. XUMUYECKOE PaBHOBECHUE. 2 - TK3 6 OCH 3 OP 2
JOIT 3 OP 3
JOIT 5 QP 5
PI1 BrimosHEeHNE MEPONPUATHH B paMKaX CaMOCTOSTENbHOM pabOTHI CTyACHTA:
P12  |TloaroToBka k MpakTUYECKOMY 3aHATHIO. - 1 - - OCH 3 3P 5
P13 JOIl 2,3
BoemosHenne noMammmHux 3aanui (U13). - 1 - - OCH 3 QP 1,2,5
JOI12, 4,5




Kou-Bo yacoB

OueHovnoe

Hng opmanmoHHo e 00 ecrieueHne

= E E E AvL, Comr. M epopHsITHe
< a2 = g
= =5 = YueOHASI 1eSITeTbHOCTH Kox-Bo 6anioB Vuebms
= | & ) et HUHTepHer-pecypeb
=g Py
PaboTa B 31eKTpPOHHOM Kypce = 2 = = OCH, 3 9P 1,5
JOII 2
Jlexums 3. OcHo6bl XuMuueckou KUHemuKu. 2 - - - OCH1, 2 OP 1,5
JlaGopaTopHas paboTa 3. OnpezeneHne KUHETHICCKUX MOPSIIKOB PEAKIIH. 2 - TK1 2 JOIl1,5 QP 2,5
PJ1
P12
P/I3 BbinosHeHNEe MEPONPUATHI B paMKaX CaMOCTOSTEIbHOM paboThI CTyICHTA:
Pabora ¢ neKiMoHHBIM MaTepHaioM, U3y4YEeHUE TeM, BBIHOCUMBIX Ha CAMOCTOSTEIbHY IO - 1 - - OCH 1, 2 9P 2,5
IpopadoTKy.
IloaroToBKa K JIabopaTOpHOH padoTe. - 1 TKI1 1 JIOIT 1, 5 DOP 2,5
IMpaxruueckoe 3anaTHe 3. CKOPOCTH XUMHUIECKUX PEAKIUH. 2 - TK3 6 OCH 3 OP 2
JOIT 3 OP 3
JOIT 5 QP 5
BrImoHEHIE MEPONPHUATHH B paMKaX CaMOCTOSTEIbHONW PaOOTHI CTY ACHTA:
PJ1
INoaroToBKa K NPaKTHYECKOMY 3aHSTHUIO. = 1 = = OCH 3 QP 5
P12
P13 J0I12, 3
Bemonnenue nomammux 3ananui (U3). - 1 - - OCH 3 DOP1,2,5
J0I12,4,5
PaboTa B 3JIeKTpPOHHOM Kypce = 1 = = OCH 1, 3 9P 1,5
JOII 2
Jlexuus 4. Dnekmpoxumuveckue cucmemvi. 1 anb6aHuecKUe d1eMEeHN bL. 2 - - - OCH 1, 2 OP 1,5
JlabopatopHas paboTa 4. OnpeiesieHHe YHEPTHU aKTUBALIMH. 2 - TK1 2 J0Il1,5 QP 2,5
PI1
P/12 |BemonHeHHEe MEPONPHUATHH B paMKaX CAMOCTOSTEILHON paOOTHI CTYICHTA!
PI3  [Pabora c NEKMOHHBIM MATEPHAIIOM, 3y Y€HUE TEM, BHIHOCHMBIX HA CAMOCTOSTENILHY IO - 1 - - OCH 1, 2 9P 2,5
popaboTKy.
INonroToBka k 1abopaTopHO padoTe. = 1 TK1 1 JOIl 1, 5 QP 2,5
[Npakrrueckoe 3ansaTHE 4. CIoCcOOBI BRI aKCHUS KOHIIEHTP AL PacTBOPOB. 2 - TK3 6 OCH 3 OP 2
JOI1 3 OP 3
JOITL S QP 5
BrInosHEHNE MEpONPUATHI B paMKaX CaMOCTOSTEIbHOI pabOThl CTy AEHTA:
PJ1
[ToAroToBKa K MpakTUYECKOMY 3aHSTHIO. - 2 - - OCH 3 OP 5
P12
P13 JO0I12,3
BemosHenne noManmux 3ananuii (M3). - 2 - - OCH 3 OP1,2,5
JIOI1 2, 4,5
PaboTa B 31eKTpOHHOM Kypce - 2 - - OCH 1, 3 OP 1,5
JOIT 2
Kondepenu-ne nesis 1
IHoaroroBka k TecrupoBanuto [IOKO 3 OCH 1-3 DP 4
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OueHovnoe

Hng opmanmoHHo e 00 ecrieueHne

g E E E Avn. Com M eponpHsIT e
< a2 = g
= =5 = YueOHASI 1eSITeTbHOCTH Kox-Bo 6anioB Vuebms
= | & ) et HUHTepHer-pecypeb
=g Py
JOII 1-5
T ectupoBanue [JOKO - 2 HK 15 JIOII 2
3anmra U3 = 1 TK2 5 JIOIT 5 QP 2
Bcero nmo KOHTPOIIL HOM TOUKe (arTe cramuu) 1 24 30 68
10 Jlexuus 5. Dnekmpoauz pacmeopos 2 - - - OCH 1, 2 9P 1,5
JlaboparopHas paboTa 5. B3anMoaeiicTBHE METaUIOB C KACJIOTAMH, IEJOYaMH U BOJOH. 2 - TKI1 2 JIOIT 1, 5 DOP 2,5
PJl1 |BemojiHeHne MEpONPHATUH B paMKaX caMOCTOSATENFHOH pabOThI CTy ACHTa:
P2
P/13 |Paborac neKIMOHHBIM MaTepHUaIoM, U3yYeHHE TeM, BHIHOCUMBIX Ha CaMOCTOSATEIbHY 0 = 1 = = OCH 1, 2 5P 2,5
IpOpadoTKy.
IloaroroBka k 1abopaTopHOH pabore. = 1 TKl1 1 JOIl1, 5 QP 2,5
11 JlabopaTopHnas paboTa 6. ['albBaHMYECKHIE dJICMEHTBI. 2 - TK1 2 JOII 1,5 5P 2,5
BrimosHeHNE MEPONPUATHI B paMKaX CaMOCTOSTENbHOI paboThl CTYICHTA:
P11 =
P2 IMoaroroBka k mabopatopHoii padoTe. - 1 TK1 1 JOIT 1 QP 1,5
P13
A Boemosmenune poManmux 3ananuii (M13). - 1 - - OCH 3 IOII 2, 4, 5P 1,3,5
5
PaboTa B 31eKTpPOHHOM Kypce = 1 = = OCH, 3 9P 1,5
JOI1 2
12 Jlexuus 6. Kopposus memanios, cnocoowl 3auum bl Memaiios on Koppo3uu 2 - - - OCH, 2 OP 1,5
JlaboparopHas paboTa 7. DIEKTpOJIM3 PACTBOPOB COJICH. 2 - TKI1 2 JOIT1,5 QP 2,5
P11
P12 |BemosHeHHE MEpONPUATHIA B paMKaX CaMOCTOSTECIBHON pabOThI CTy ICHTA:
PA3 Pabora ¢ neKiMOHHBIM MaTepHaioM, U3y YeHHE TEM, BHIHOCUMBIX Ha CAMOCTOSTEIbHY IO - 1 - - OCH, 2 5P 2,5
IpOpPadoTKy.
[MoaroroBka k 1abopaTopHO# pabdore. = 1 TKl1 1 JOIl1,5 3P 2,5
13 JlabopatopHas pabora 8. Koppo3susi MmeTamios. 2 - TKl1 2 JOIT1, 5 QP 2,5
P11 BrimosHeHIE MEpONPUATHI B paMKax CaMOCTOSTEIFHON pabOTHI CTYICHTA!
Pﬁz IloaroroBka k 1abopaTopHOH paboTe. = 1 TK1 1 JOII 1 QP 1,5
P13 Bemonnenue noManmux 3ananuii (M13). - 1 - - OCH 3 J0II 2, 4, 9P 1,3,5
5
PaboTa B 3IeKTpOHHOM Kypce - 2 - - OCH 1, 3 5P 1,5
JIOIT 2
14 PA1  |Jlexuust 7. Jucnepcuvie cucmemsl, kiaccugurayusi. Pacmeopol nesnexmpoumos. 2 - - - OCH 1, 2 9P 1,5
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PJ12 |Jlabopartopuas paboTa 9. loHOOOMEHHEIE peaKIUL. 2 - TK1 2 JOIl1, 5 5P 2,5
P13
BrImosHeHIEe MEpOTPUATHI B paAMKaX CaMOCTOSTEIbHOI paboThI CTyICHTA:
Pabora ¢ neKIMOHHBIM MaTepHaIOM, U3y4EHUE TEM, BBIHOCUMBIX Ha CAMOCTOSTEIIHHY IO - 1 - - OCH1, 2 D9P 2,5
popaboTKy.
PaboTa B 2IeKTpOHHOM Kypce.
IMoaroToBka k mabopatopHoii padoTe. - 1 TK1 1 JOIT1,5 DP 2,5
15 Jlaboparophas pabora 10. ['umponm3 conei. 2 - TKI1 2 JO0IT1,5 QP 2,5
P BrimosiHEHNE MEpONPUATHH B paMKaX CaMOCTOSTEIbHOM pabOTHI CTyACHTA:
PII2 [MoaroroBka k 1abopaTopHO# pabdoTe. = 1 TK1 1 JOIl 1 9P 1,5
PI3 BemosHenue noMarmux 3ananui (U13). - 1 - - OCH 3 IéOH 2,4, OP 1,3,5
PaboTa B 2IeKTpOHHOM Kypce - 1 - - OCH 1,3 5P 1,5
JOIT 2
16 Jlexuus 8. Pacmeopul anexmpoaumos. 2 - - - OCH 1, 2 OP 1,5
JlaGopaTopHas pabota 11. IIpousBeieHue pacCTBOPUMOCTH. 2 - TK1 2 JOIl1, 5 5P 2,5
POl = = -
P12 BrInosiHeHNEe MEpONPUATHI B pAMKaX CaMOCTOSTEIHHO i PabOTHI CTy ICHTA:
PII3 Pabora ¢ neKIMOHHBIM MaTepHalioM, U3yUEHUE TeM, BBIHOCUMBIX Ha CAMOCTOSTEIIHHY IO - 1 - - OCH 1, 2 OP 2,5
npopadoTKy.
Pabora B aneKTpoHHOM Kypce.
IloaroTroBka K 1abopaTtopHO¥ padoTe. - 1 TKI1 1 JIOIT1, 5 DOP 2,5
17 Jlabopatopnas pabora 12. Xumus snemenmos. Xpom, mapeaney. 2 - TKI 2 JOIT1,5 QP 2,5
BrinosiHeHNE MEPONPUATHH B paMKaX CaMOCTOSTEIbHOM pabOThI CTyICHTA:
gﬁé IMoaroToBka k mabopatopHoii padoTe. - 2 TK1 1 JOIT 1 9P 1,5
PII3 Bemosmenne nomammunx 3amanuit (U3). - 2 - - OCH 3 IéOH 2, 4, 9P 1,3,5
PaboTa B 31eKTpOHHOM Kypce - 2 - - OCH 1, 3 OP 1,5
JOIT 2
18 Kond e pe Hu-He 1eJ1 12
PJi1 |IlomroroBka k TectupoBanuio ITOKO 3 JOIT 2 OP 4
P12 [TecrupoBanue [IOKO - 2 HK 15
P13  |3ammra U/13 - 1 TK2 5 JOIL 5 QP 2
Bcero no KOHTPOJIL HOYi TOYKe (aTTe cTanum) 2 24 30 80
JK3aMeH 9 20
O0umii 00beM padoTHI MO AUCHHUILIINHE 48 60 100
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