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1. PoJap IMCHMILIMHBI «XHMHUA 2» B

OPpMHUPOBAHUMN KOMIIeTeHII il BBIIIYCKHUKA:

06pa?3§;?:11noﬁ CeMeCTp Kox CocrasJsioniye pe3yJbTATOB 0CBOCHHS (IeCKPHNTOPHI KOMIETEHIHHN)
nporpamMmmal KOMITETEHIINH HaumeHnoBaHue KOMIIETCHIUA
e — Kon HanmenoBanue
npaktuka, F'HA)
YK(Y)-I Bl Bna;[eeT (‘)’HBITOM NIPUMCHCHHUA 3aKOHOB €CTECTBCHHBIX HAYK U MATEMAaTUYECKUX METOA0B
U MOJEIIEN Ui pELICHHs 3a1a4 TEOPETHYECKOr0 U MPUKIAJIHOIO Xapakrepa
YK(Y)'I B2 Bnaz[eeT PEOPOAYKTUBHBIMU METOAaMU IM03HABaTEIbHOM JACATCIIBHOCTU U
CriocoGeH OCyIIeCTBIATh MBICIIUTEIbHBIMU ONEPALUAMU ISl PELICHUS 331a4 €CTECTBCHHOHAYYHbIX JMCLUIUIMH
HOHUCK, KPUTHUECKUH aHAIU3 U YK(V)-1.V1 YMeeT pemartp 3a1a41 TEOPETHIECKOT0 U MPHUKIATHOTO XapakTepa
YK(Y)-l CHHTC3 I/IH(l)OpMaL[I/II/I, . VYmeer 06061HaTB YCBOSAACMBIC 3HaHUS €CTCCTBEHHBIX HAYK KaTCTrOPUSIMU CUCTEMHOI'O
NIPUMEHATb CUCTEMHBIN IIOAXO0MA YK(V)-1.¥2 aHaJIN3a ¥ NO0AX0/1a U MBICIUTEILHBIMU ONIEPALMIMU aHaJIU3a, CHHTE3a, CPABHEHUS U
JUIA pEHICHUS ITOCTaBJICHHBIX OIICHKHU
3amaq
Xumus 2 2 YK(¥)-1.31 3HaeT 3aKOHBI ECTECTBEHHBIX HAYK U MAaTeMAaTHIECKHE METOABI TEOPETHIECKOTO XapaKTepa
YK(Y)-l 32 3Haer PETNIPOAYKTUBHBIE METOABI IMO3HABaTEIbHOM ACATEIIBHOCTU, IPU3HAKU CUCTEMHOI'O
MOXO0/1d ¥ CHCTeMHOTO aHaIN3a
['0TOBHOCTE HCHOJIE30BATh BnaneeT OIIBITOM INIAHUPOBaHUA U TPOBEACHUSA XUMUYECKUX I/ICCJ'IC}J[OBaHI/Iﬁ B o0Jylactu
3HaHUA O CTPOCHUU BUCH_[eCTBa, OHK(Y)-3B2 TCPMOAUHAMUKU, KUHETHUKH, JICKTPOXUMUHN, XUMUHN paCTBOpf)B, aHaliu3a u 0606HIGHI/IH
TIPUPOJAC XUMHUYECKOU CBA3U B OKCIIEPUMEHTAJIBHBIX JaHHBIX, BBIABJICHHA 3AKOHOMEPHOCTEU IMMPOTCKAHNUA XUMUYCCKUX
Pa3IHYHBIX KiIaccax HPOLECCOB
OITK(Y)-3 XUMHICCKUX COfiIIHHEHI/IfI st YMeeT onpenenaTs TepPMOJIUHAMUUECKUE U KUHETHYECKUE TapaMeTpbl XUMUYECKUX
IIOHUMaHUA CBOHUCTB OHK(y)31y2 IpoUECCOB, NPOBOAUTH PACUCTHI KOJIMUCCTBEHHBIX XapaKTEPUCTHUK PACTBOPOB
MaTEepHanoB U MEXaHU3Ma HEIJIEKTPOIIUTOB U JIEKTPOJINTOB, BBISBIATh 3aKOHOMEPHOCTH IIPOTEKAHA XUMUYECKUX
XUMHUYECKUX MPOLECCOB, peaxumit
NPOTEKAOIINX B OKPYKAOLICM OTIK(Y)-3.32 3HaeT OCHOBHBIEC IOHATHS M 3aKOHBI XUMUUECKOH TEPMOTUHAMUKH, KHHETHKH,
MHpe 9JIEKTPOXHMMUH H IIPOILIECCOB, IPOTEKAIOIINX B paCTBOpax
2. INoxa3zaTeaun u METOAbI OLICHUBAHUA
Ilnanupyemble pe3yJibTaThl 00y4eHHs N0 JUCHUILINHE Komnerenuus HanmenoBanme pasagena MeTtoabl olleHUBAHUS
Kon HaumeHnoBanue JAHCHUITHHBI (oeHOYHBIE MEPONIPUSITHS)
PI1 IIpyMeHATh 3HaHUS OCHOBHBIX MOHATUHN, TEOPUH U 3aKOHOB 1. 3akoHOMepHOCTH [MucemenHnast npoBepoyHast paboTa Ha
XMMHYECKON TePMOAMHAMUKHN U KHHETUKH, YIEHUS O PacTBOpax YK(Y)-1 XUMHYECKHUX peaKIi IIPaKTUYECKOM 3aHATUU.
W DIEKTPOXUMHMUYECKUX CHUCTEMAX ISl OMMCAHUSA XUMUYECKUX OIK(Y)-3 2. DNEeKTPOXUMHYECKHE 3ammra 1/13.
IIPOLIECCOB. TIPOLIECCHI TecTrpoBaHNe — HE3aBUCUMBIH
3. Xumust pacTBOpoB koHTpoas [JOKO
PJ1 2 BreimonmHATe  pacd€Thl  TEPMOIMHAMHUYECKMX  (QYHKIUH | 1. 3akoHOMEpHOCTH ITuceMeHHas mpoBepoyHas pabora Ha
KMHETUYECKUX [apaMeTPOB XUMHUYECKMX peakLui, CBOWCTB YR()-1 XUMHUYECKUX pEeaKLUi [IPaKTUYECKOM 3aHATHUU.
pacTBOPOB U XapaAKTEPUCTHUK IIEKTPOXUMHUUECKUX CHCTEM. OIIK(Y)-3 2. DIIEKTPOXUMHUIECKIE 3amura WJI3.
TIPOLECCHI TecTpoBaHUE — HE3aBUCUMBIH
3. XuMHus pacTBOPOB koHTpoas [JOKO
P 3 Hcnonp30BaTh  METOABl  IIJIAHUPOBAaHUS U INIPOBEJEHUS OIIK(Y)-3 1. 3aKOHOMEPHOCTH 3ammTa oT4era 1o 1abopaTopHO




3aKOHOMEPHOCTEH  MPOTEKaHHS

XapaKTEePUCTHK

XUMHYCCKOT'O OKCIICPUMCHTa

U1 YCTaHOBJICHHS XUMHYCCKUX PEaKITH pabore.
XUMHYECKHX  TPOIECCOB, 2. DIEKTPOXUMHUICCKHE
ONpEACICHNsT  HMX  KAa4eCTBEHHBIX

U KOJMYECTBEHHBIX HPOLECCHI
3. XuMus pacTBOpOB

3. IIkajga oueHUBaAHUSA

[Topsmox opraHu3any OLIEHUBAHUS PE3YJIbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTICNIbHBIM JIOKATbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIICHUBaHUS PEe3yIbTaTOB 00ydeHuss B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuTeTe (CrucTema oneHUuBaHus)» (B ICHCTBYIOIICH PEIAKIIHH).
Hcnonp3yercss OalibHO-pEMTUHIOBasi CHCTEMa OIICHHBAHHUS pPE3y/lbTaToB 0O0yueHus. MToroBas oneHka (TpagullMOHHAs W JIUTEpHAas) MO BUAAM
yaeOHoi nestenbHOCTH (m3ydenue aucumiuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAHME, NPAKTHKH) ONPEILSISICTCS CyMMOH OauioB TIO
pe3yibTaTaM TeKYIIEro KOHTPOJIS U TPOMEKYTOUHOM aTTeCTalluu (MTOroBasi peMTHHTOBas oleHka - Makcumym 100 GamioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0amaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLICIO KOHTPOJIA U HpOMe)KYTO‘IHOﬁ arrecraluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM AUCHUITIIMHBI.

PGKOMGHI[yeMaH mKajaa aj1id OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICI'O KOHTPOJIA

% BBINOIHEHHUS CootBercTBHE
3aJaHusl Tpa}muuonﬂoﬁ OLICHKE Or[pezleﬂemle OueHKH

90%+100% «OTIUIHO» OTIM4HOE TOHMMaHKE NpeaMeTa, BCEeCTOPOHHHE 3HAHMSA, OTIIMYHbIE YMEHHUS U BIIaJIEHHE ONBITOM NMPAKTHYECKON e TeTbHOCTH,
HEeo0X0MMBbIe Pe3yNbTaThl 00y4eH s cHOPMUPOBAHBI, UX KAYECTBO OLCHEHO KOJIWYSCTBOM 0aJlIoB, OJM3KUM K MAKCHMaJIbHOMY

70% - 89% «XoporIo» JlocTaTo4HO TOJIHOE TOHUMAaHUE MPeIMETa, XOPOILNe 3HAHMUS, YMEHHS U OIIBIT IPAKTUUECKOMN eI TeIbHOCTH, HEOOXOAMMBIE PE3YJIbTaThI
00y4deHus COPMHUPOBAHBI, KAUYECTBO HH OJJHOTO M3 HUX HE OLICHEHO MUHUMAJIEHBIM KOJIUYECTBOM OaJljIoB

55% - 69% «Y IOBIL» [puemneMoe MOHMMaHUE PEIMETa, YOBICTBOPHUTEIbHBIC 3HAHKS, YMEHHUS U OIBIT IPAKTUYCCKOH ISSATENLHOCTH, HEOOXOJUMBIE PE3yIbTaThI
00yd4eHust chOpMUPOBaHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM OalIOB

0% - 54% «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAITFHO JOCTATOYHBIM TPeOOBaHUSIM

4. TlepeyeHb TUNOBBIX 3aJaHUI

OueHoYHbIE MEPONPHSITHS

"p"Meplﬂ THIIOBBIX KOHTPOJbHBIX 33[[3]-"/"7[

1/ IlucbmenHas mpoBepoyHas
paboTa Ha MPaKTUYECKOM
3aHATUU

3amaHus.

3amanne 1.

Eciu IIacTHHKY M3 YMCTOTO IMHKA OIYCTHTH B Pa30aBIICHHYIO KHCIIOTY, TO HayaBIIEeCs BBIACIECHHE BOIOPOJa BCKOpPE
moutH mnpekpamiaercs. OpHAKO, NMPH MPUKOCHOBEHWH K IMHKY MEIHOM MajJouKod W3 MOCIEIHEH HAuWMHAeTCs OypHOe
BBIZIENIEHHE BOJOPpOa. [laiiTe 0ObICHEHHE TPOUCKOIAIIEMY.

YK(V)-1. 1B1, YK(V)-1.1 V1, YK(V)-1.2 B1, YK(V)-1. 2Y1

3aganue 2. DekTpoau3 BOJHOro pacteopa xsopuaa Hukens (I1) B anexrponusepe ¢ MHEPTHBIM aHOJIOM ITPOBOAMIN 5 4 IpHU
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cuwie Toka 20 A, BbIXOL MO TOKYy coctaBuil 95%. 3amummure cxemy osiekTpoiuza. Onpeaenute:KoIuuecTBO
M3pacxoJ0BaHHOrO 3ekTpuuectBa (Kir);Maccy BelecTBa, BbIICIUBIIETOCS Ha KaToe (T).

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

3amanue 3.

Hamumure ypaBHEHUs 3IEKTPOXUMHUUECKON KOPPO3UU XpOMa C KUCIOPOAHOH aenosapuzanueil. KakoB KOHEUHBIH MPOIYKT
okuciieHus xpoma? Hamumure ypaBHEHUSI BceX MPOUCXOASIINX MpolieccoB. CaenaiiTe BHIBOJ BO3MOXHOCTH KOPPO3UOHHOTO

mporecca? OTBeT 000CHYHTE.
VK(Y)-1.1 YLLYK(V)-1. 2¥1, VK(V¥)-1. 231, OIIK(V)-1.432 /OIIK(V)-2.432, OIIK(VY)-1.4B2 /OIIK(Y)-2.4B2

| 3amuTa otuera 1o
nabopaTopHOU padore.

Bompocsr:

1.Peakmus: A(r) + 2B(r) = 2C(r) aBasercs npoctoii. Kakoii rpauk oTpakaeT 3aBHCUMOCTh CKOPOCTH 3TOH peaKIuy OT
KOHIICHTpaluy BeniecTBa A 1 BemecTBa B? O0bscHUTE CBOM BRIOOP. Hanmimite knHeTHYECKOE YpaBHEHHE ATOH PEaKIIHH.
Yemy paBeH oOMmHil TOPSIIOK pPEAKITHN?

v
v

>
»

C C C C
1) 2) 3) 4)

2. Kakas sHeprus Ha3pIBaeTCs SHEpruci aktuBanmu? Kak oHa BIUSET HAa CKOPOCTh XHMHUYECKOH peaknun? 3aBUCHT JIM OHA
oT Temnepatypbl? Kakoil BBIBOJ MOXHO CAeNaTh 0 XMMUYECKOH peakiliu, paCCUUTaB I Hee DHEPTHIO aKTUBAIUH?

3. Kakum 00pazoM ycTpOHCTBO TEpPMOCTATA, UCIIOIb3YEMOTO B JIAOOPaTOPHOil paboTe, BJIMSET HAa BEIMYMHY IOTPEIIHOCTH B
pacdere SHEprUM aKTUBAIUU?

KoHTposbHbIe BOPOCH! pa3MelieHbl B yaeOHOM 1ocoOuu: JlabopaTopHbIi MPaKTUKYM IO 00IIel u
HeopraHnudeckor xumuu: yaeoHnoe nocooue / H. @. Cracse, A. A. [Inakunkun, E. M. Kas3esa,
HarmonanwHslii nccnenoBarensckuii Tomckuit monurexandeckuii yauepeuteT (TITY). — 3-e uzn.,
niepepad. u gomn. —Tomck: Uzn-so TITY, 2013. —URL.:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mara obpamenus: 11.03.2018). — Pexxum mocryma:
n3 koprniopatuBHO# cet TIIY .- Tekcr: 2IeKTpOHHBIN.

| 3amura NU]13.

Bompocsr:

1. OObsacHHUTEe, MOYeMy KOHIICHTPALMS PEAarceHTOB M KaTaJNM3aTOp HE BIMAIOT HAa 3HAYCHHWE KOHCTAHTHI PABHOBECHS?
Paccumnraiite paBHOBECHYIO KOHLIEHTpaluio Bogopoaa B peakiuu 2HI(r) <> H2(T) + 12(r), eciin HavanbHasi KOHIEHTpaLUs
HogoBogopona cocrasisuia 0,55 Moub/i, a KOHCTaHTa paBHOBecus paBHa 0,12.



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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2. 3anmummTe OCHOBHBIE CTaJHH PACTBOPEHMS TBEPHABIX BELIECTB, KAKUMH TEMJIOBBIMH 3((PEeKTaMi OHH CONPOBOXKAAIOTCS.
IIpu pactBopenuu 10 r ruapokcuna HaTpus B 250 M1 Bojbl TeMneparypa nossicuiiack Ha 9,7 K. Paccuntaiite sHTansnuio
pacTBOpEHUs] TUAPOKCHIA HATpUsl, IPUHUMAs YAEIbHYIO TEIJIOEMKOCTh PacTBOpa PaBHOM yJENbHON TEIUIOEMKOCTH BOJBI
4,18 JIx/(r-K).

3. Beraucnure TeMneparypsl KpUCTaIIM3aLUK U KUIIEHHUST PacTBoOpa, coaepikaiuero 3,4 r xyiopuna 6apust B 100 T Boabl, eciiu
KaXylias CTeNeHb KPUCTAJUIM3ALUU COJIU B pacTBOpe cocTaBiseT 75 %.

4.Kakne U3 mepedncIeHHbIX XapaKTEPUCTHK: TEMIEpaTypa, SHTPOIHs, Macca, INIOTHOCTh, CBOOOHAS SHEPTHs, BHYTPEHHSA
SHEPrysl, TEIJIOTa SBIAIOTCA (YHKIUSIMU COCTOSHMSA, a Kakhe — IapaMeTpaMH COCTOSHHUsS cHCTeMbl. Ha pucyHke
TIPEACTABICHBI YHEPTETHUECKHE THarpaMMBbl IIPOLECCOB OKHCICHHS yIIIepoia U a30Ta:

E) &
NO C+0y
Ej [r— =
| I
| |
AE] 90,37 Ik AE; 3935 kIx
1 |
| |
Y2aNa+ 7205 | | cO,
E1 — E2 D ————————

Xoa peakumn Xon peakuuu

Kakoii u3 mporeccoB sABISAETCSA IK30TEPMHUYCCKIM, a Kakoi — 3HHoTepMudeckuM? OTBeT mosicHUTE. Paccumraiite 00BeMBI
pEareHToB U MPOAYKTOB SHIOTEPMHUUECKOTO MPOIECCA, €CIH B PE3YJIBTATE €r0 MPOTeKaHuUs MOTJIOTHIIOCH 125 k/[x Tera.
5.11puBenens! rpaduKu 3aBUCHMOCTElH KOHCTAHTBI PABHOBECHS OT TEMIEPATYPhI Il SK30TEPMHUECKHX U YHI0TEPMUIECKHUX
peakuui:

Kp

OObsicHUTE MOJTy4EeHHbIE 3aBUCHMOCTH.
KoncranTa paBHoBecusa peakuun N2 + 3H2 A 2NH3 npu 400 oC pasna 0,1. PaBHOBECHbIE KOHLIEHTpAlM BOJOpOJA U
ammuaxka pasbl 0,2 u 0,08 Monb/11. Beraucnnte HavanbHbIe KOHIIEHTPAIIMK a30Ta U BOJOPOA.
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COopHHUK 3a/1au U yIpaXHEeHUH 110 o0mel xumun: yueOHoe nocodue [Dnexrponnsiii pecype] / E. b. I'onymkosa [u ap.]. —
1-e uzn.. — 1 xommsrotepusiil ¢aiin (pdf; 1.5 MB). — Tomck: 2016. — 3arnaBue ¢ s5kpana. — JlocTym U3 KOpHopaTHBHON
ceru TITY. Cxema moctyma:https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf

4]

TecTupoBaHUE — HE3ABUCUMBII
koHTpoJib [IOKO

[Tpumep Ounera:

1. PactBop BelIecTBa-HEAIEKTPOINTA 3aKUIIAeT NpH Temieparype(yopars) Ha 15,36° BhIe, WeM YHCTHI OEH30I
(Ka(6enszoma)= 2,57). Ecnu 550 T BemiecTBa pacTBOPHTH B OJHOM KHJIOTpaMMe OEH30JIa, TO MOHIKEHHE TEMIIEPaTyphl

o]

kpuctammusanu pacteopa (Kk(6erzomna) = 5,70), cocraBut .

2. OcMOTHYECKOE TaBJICHUE pacTBOpa, B 1 11 koToporo comepxurcs 25 T rmoko3bl (CgH206) mpu 25 °C, paBHO klla.
3. YcTaHOBUTE COOTBETCTBUE

BemectBo CBOIACTBO B BOJIHOM pacTBOpe

A) HNO, 1) cnaOpblit 57eKTPONIHUT

b) CH;COOH 2) CUJIBHBIN 2JIEKTPOJIHUT

B) KOH 3) HE3JIEKTPOIUT

I') C,HsOH

1) NaCl

4. KoHCTaHTa JUCCOLMALMH a30TUCTON KHCIIOTHI IIPU Pa30aBICHUH PacTBOPa
HNO, = H" + NO,

1) yBenuumBaeTcss  2) yMEHBINAaeTCsl  3) HE U3MEHSCTCS
5. H3ortonnueckuil kodp(ULMEHT HUTpaTa Kajus, KaKyllascs CTENEeHb JUCCOLHMALMH KOTOPOrO B BOJHOM pacTBOpE
cocrasiseT 50%, paBeH
6. Eciu crenens aucconuanyu 0,2 M mypasbrnoii kucinotsl (HCOOH) paBna 0,03, To KOHCTaHTa AUCCOLMALIMY paBHA .
7. H,SO,4 B3anMoieiCTBYET HEOOPATUMO C

1) Na,S  2)BaCl, 3)NaOH 4) NaCl
8. KonnuecTBo MOHOB B KPaTKOM HOHHOM YPaBHEHUH PEaKIHH
Na,SO3 + 2HCI = 2NaCl + H,0 + SO,

paBHO MOJIb.
9.Kucnyto cpeny UMeroT BOAHbBIE paCTBOPHI COJIEH

1) Na,SiO; 2) FeCl; 3) ZnSO, 4) Na,SO,
10. Cynbtun Hatpus (Na,S) B BOJHOM pacTBope
1) Tupposu3yeTcs N0 KaTHOHY
2) THAPOTU3YETCs IO aHHOHY
3) TUIpONU3yeTCS M0 KAaTHOHY M aHUOHY
4) He runpoNIH3yeTCs
11. YcraHoBHTE 1OCIEI0BATEIBHOCTD M0 YBEINYEHHIO BOCCTAHOBUTEIBHOW aKTHBHOCTH METAJLIOB

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

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

12. DJIC MeHO-KaJMHEeBOr0 raibBaHmuecKkoro snementa (9°Cd**/Cd= -0,41 B, ¢°Cu®"/Cu = +0,34 B) npu cTaHzapTHBIX
YCIIOBUSIX paBHA B.
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OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

13. Ha anoze npu KOppo3uH OLIMHKOBAaHHOTO KeJle3a MPOTEKaeT MPOLECC

1) Fe - 2e = Fe**

2) Zn-2e = Zn*

3)2H"+2e=H,

4) 2H,0 + 2e = H, + 20H"

14. Ecnu npoBoauts anektponu3 pactBopa CoSO, B Teuenue 10 4 mpu cue Toxa 20 A (1 = 80%), To Macca BelecTsa,
o0pa3yromerocs Ha KaTo/I¢ COCTaBUT T.

15. Ha kaToze npu 37IeKTpOIn3e BOAHOTO PAacTBOPA XJIOPUAA IIMHKA C IMHKOBBIM aHOJOM MPOTEKAIOT MPOIIECCHI
1) Zn—2e = zZn**

2)Zn* +2e=12n

3) 2H,0 —4e = 0, + 4H"

4) 2CI"-2e =Cl,

5] IudbdepenunpoBannsbiii 3auer | bumer 1.

1.]1a1‘/'1Te OTpeieICHUE MOHITUIO TEPMOTUHAMUYECKAsl CHCTEMA, MPUBEIUTE KJIACCH(HUKAIINN.

2. ChopmynupyiiTe BTOpoii 3akoH Payns ais mpoliecca KpucTauId3alii pacTBopa. 3anuilnuTe ero
MaTeMaTU4eCKOe BhIPKCHHE.

3.3anuIIMTepeakni, MPOTEKAIOIINE IpHU deKTpoau3eBoanoro pacrsopa Zn(NOz),

4. Il peakuu NoO + Hy— Ny + HoO nomydens! cienyromnme dKCIepuMeHTATbHBIC JaHHbBIC:

P4, klla 12 24 36 48
Py, xIla 4 4 ? 2
v 0,2 0,4 0,15 0,4

PaccunTaiiTe: KOHCTaHTY CKOPOCTH pEAKIMH, YaCTHBIE TOPSIKH IO BEIIECTBAM, OOIIMI MOPSIOK
peakiuu 1 9ucio, mpomnyiieHHoe B Tabnuie. CaenaiTe BBIBOA O MeXaHW3ME JaHHOW peakuuu. OTBET
TOSICHUTE.

5. Mertoanueckne yKa3zaHus no npoiueaype oieHuBaHus

OueHoYHbIE MEPONPUSATHS IIpoueaypa npoBeieHUsi OLIEHOYHOT0 MEPONPUATHS U HEOOX0MMbIe METOIUYECKHE YKA3AHUS
1. [TucbmenHast mpoBepovHast [IpakTudeckoe 3aHATHE 3aKAaHUYNBACTCS MICHbMEHHON TIPOBEPOYHON PabOTOM, KOTOpas BKIIOYAeT B ceost 5
paboTa Ha MPaAKTUYECKOM 3aJIaHuH, COCTABJICHHBIX IIPEIoaBaTelieM 110 TeMe MpakTHYeckoro 3ausaTus. Ha padoty orBogutcs 30
3aHATHU MUHYT, 3aT€M CTYIEHTHI CIAI0T CBOM paboThl. Kaxkmoe 3amanue onennBaercs B 1,2 6amia, Takum oOpazom,
3a IaHHOE OIICHOYHOE MEPOIPHUATHE CTYICHT MOXKET MOJYUIUTh 110 6 0auioB. JIJis MOATOTOBKH K
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MPaKTHYECKOMY 3aHATHIO CTYICHTY HE0O0X0ANMO popadoTaTh JIEKIMOHHbIH MaTeprall, MaTepHal
y4eOHUKOB W/MITH Y4€OHBIX TOCOOUH.

Kpurepuu onieHuBaHus OTHOTO 3a1aHUS:
e 3ajaHKe BBITOJHEHO MOJIHOCTHIO BepHO— 1,2 Oaa.
¢ 3amanue BoinoiaHeno yactuyuo 0 — 1,0 6ama.

3ammra /13

N3 crynenta conepxut 20 3anay u ynpaxsenuit u3 JJOI14, nepeueHs KOTOpPBIX HAXOANUTCS B BapUAHTE
N3 kaxnaoro cryneHTa. TeMbl 0XBaTbIBAIOT BCE Pa3/A€ibl IPOrPaMMBbl IUCHUIUIMHBI.

[IpenonaBaTens obecrieunBaeT CBOEBPEMEHHOE MOTy4YeHUE cTyIeHTaMu BapuaHToB 1/13, a Takke
MIPEIOCTABIIAET AJIEKTPOHHYIO CChUIKY Ha COOPHUK 3a/1a4 U YIPaKHEHU.

W13 BBINOIHSAOTCS B OTJACJIBHON TETpaau, PH 0POPMIICHHH KaXKA0T'0 3a/1aHusl 0053aTeNbHO YKa3bIBAETCS
€ro HOMep, IPUBOJIUTCS TOJTHOCTHIO TEKCT YCIOBUS KaX/10r0 3aaHus. Pelenne kaxaoro 3aganust JOJIKHO
OBITH MTOIPOOHBIM, C BKIFOUEHHEM ITPOMEKYTOUHBIX pacu€TOB, PACCYKACHUH, TOSICHEHUH, C YKa3aHUEeM
WCTIOJIb30BAHHBIX 3aKOHOB, MIPABUI U (POPMYIT; Y IMOITYIaEMbIX B KaXKIOM JICHCTBUU YHCICHHBIX BETUYHH
yKa3bIBaeTCsl eMHMLIA U3MepeHus (pa3MepHocTb). /I3 npoBepsieT npenoaasarelib, BeLyILUi
naboparopHble 3aHATUS. B TeueHue Helenu CTyIeHT I0JKEH PEeLINTh He MeHee 2-X 3a/1a4.

Cymmapssiit peittunr 3a /I3 cocrasnser 10 6amios.

Kpurtepun oneHKH 0JHOI0 32 IaHUS:

e 3aganue 0OPMIICHO B COOTBETCTBUU C TpeOOBaHUSIMU U c1aHo BoBpeMs — 0,5 Garmna.
e 3aganue oOpMIICHO B COOTBETCTBUU C TpeOOBaHUSIMH, HO cAaHO He BoBpeMs — 0,2 6armn

Ecnu 3amanne BBIIIOJIHEHO C 3aMCUYaHUAMMU, TO CTYACHT UCHPABJIACT OIIMOKH H CIacT 3aJaHUC BHOBbB.
bamer 3a HCITPABJICHUA HC CHUXKAKOTCA.

3amuTa oT4eTa mo
nabopaTopHoi pabore

B nauane naGopatopHoii pabOThI CTYEHT MOJy4yaeT JOMYyCK K padoTe, UIsl 4ero OH MPeIoCTaBIIsIeT
IIPEIOIaBaTeN0 KOHCIIEKT JIAOOPaTOPHON pabOThl, B KOTOPOM KPAaTKO U3J10KEHBI TEOPETUYECKHE OCHOBBI,
copMynHupoBaHa 11eJb paboThl, IPUCYTCTBYET IKCIIEPUMEHTAIbHASL YaCTh, PUCYHKH U TaOIHUIIBI
9KCIIEPUMEHTAJIbHBIX IaHHBIX (Mpu HeoOXoauMocTH). [1o okoH4YaHuu 1abopaTOpHOM pabOThI CTYEHT
C/IaeT OTYET, B KOTOPOM MPHUBE/ICHBI YpaBHEHUS PEAaKLIU, OUCAHbl HAOJIOAEHUS, IPUBEICHBI
pacueTbl,clieNIaH IPOMEKYTOUHBIN BBIBOJ 110 KaX/I0MY OIBITY, CAeNIaH OOIIHI BBIBOJ 110 JJAOOpaTOPHOH
pabore.
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CyMMapHBIi peUTHHT 3a Ja0OpaTOpHYIO paboTy cocTaBiseT 3 Oaa.
Kpurepun oneHKH KOHCIIEKTA-0TYeTa K JIadopaTopHoil padore:
e [loxmroroBka k JlaboparopHoii padbote — 1 Gana.

e Oruer no 1abopaTopHoi padore — 1 Gaina.
e 3ammTa mabopaTopHOit paboTel — 1 6amta

TecTupoBaHue — HE3ABUCUMBII
koHTpoisib [JOKO

PyGexxnoe tectupoBanme (PT) mpoBoamtcss B KommbioTepHOH (opmMe B on-line pexxume BO Bpems
KOH(EpeHII-HEAeIN B CepeMHE U KOHILE TEKYILEro CEMECTpa COIrJIacHO PaclHCaHUIo.

[IponomxurensHOCTh TecTUpoBaHUS — 90 MuHyT 6e3 nepeppiBa. OTCYET BpEMEHU HAUMHAETCSl C MOMEHTa
BxoJa cryneHta B Tect. MHCTpyKTax, NpeaIIeCTBYIOLUIMI TECTUPOBAHUIO, HE BXOAUT B YKa3aHHOE BpeMsl.
CTyzneHT MOKeT 3aKOHUYUTD BHINOJHEHHE TecTa 10 UCTeUEHHs OTBEAEHHOIO BPEMEHH.

PT HaueneHo Ha HeE3aBHCHMYIO OOBEKTHUBHYIO OLEHKY 3HAHHUH, YMEHUH M BIIQJCHUH, MOIy4yEHHBIX
CTY/ICHTaMH 3a OTIPE/ICIICHHBIH IPOMEKYTOK O0YICHHUSI.

Kaxnplii BapuaHT OuiieTa MOAEIMPYETCS KOMIBIOTEPOM I10 3aJlaHHBIM pa3jielaM XUMHUHU U COIEpKUT 15
3aaHuil. CTyIeHThl BHOCSAT OTBETHI B KOMIIbIOTEP, HO BCE PEUICHMSI U MOSCHEHUS TpoBOAIT Ha Oymare. [lo
OKOHYaHUM TECTUPOBAHUS MPENOAABATEI0 BBIJAETCS MaTpHIlA OTBETOB M CyMMAapHbI PEHTHHI 3a TeECT.
OO6cyxeHune pe3ysbTaTOB TECTUPOBAHUS MMPOBOJAUTCS HA KOHCYJIbTAIUU.

Kpurtepun onieHk# 0JHOr0 3a1aHus:

® 32 KaXJ10€ [IPABUIILHO BBIITOJHEHHOE 3a/laHHE BbICTABIsIETCs 1 TECTOBBIN Oa;

® 32 HENMPaBWJIBHO BBINOJIHEHHOE HJIM HEBBIMOJIHEHHOE 3a/1aHue BbIcTaBiseTcs () 6aios;

e IS 33JaHUN C BBIOOPOM HECKOJIBKUX IMPaBWIBHBIX OTBETOB, 3aJaHUl Ha COOTBETCTBHE U
YCTaHOBJIEHUE MOCIEA0BATENBHOCTH ITPEYCMOTPEHO YaCTUYHOE OLICHUBAHUE.

MaxkcumanbHbIH CyMMapHBIN TecToBbIHN 0ait 3a kaxaoe PT cocrasnser 15 Ganos.

3a 2 nepenu 10 PT cTyneHThl MOTYT O3HAKOMUTCS C J€MOHCTPALIMOHHBIM BapHaHTOM OuiieTa, KOTOPBIH
pacrioyiaraercst Ha caifite http://exam.tpu.rus pazzuene «MeponpusTHs», U MOXKET OBITh BBIIOJHEH KaXIbIM
CTYJIEHTOM HEOTPAaHWYEHHOE YHCIIO pa3.

Lna cmyoenmos, ne npoweouwiux PT ¢ nepuoo nposedenus mecmuposanus no y8axiCumenbHol npuiuHe,
npeoycMompena 603MOICHOCIb MECMUPOBAHUS 6 Pe3ePEHbLIL 0eHb, KOMOPbl HAZHAYAemcs cpasy nocie
KOH@epeny-neoenu.

IIpu pesynomame pybedcno2o mecmupoganus 6 6annog u memee, oby4aoOuWumMcs npedocmagisiemcs 8
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nepuoo mexyujelt. NPOMeNCYmoyHoOU ammecmayuul 803MONCHOCMb nosmopro npoumu PT 6 peszepsmbiii
deHv, coenacosantulii ¢ bropo pacnucanuu TI1Y.

Huddepenunpyemslii 3auet

Juddepenuupyemsbiii 3aueT npoBoAUTCs Ha 18 3aueTHON Henene. 3a4eT BBICTABIACTCS 110 CyMMe 0alliioB B
COOTBETCTBHUH CO IIKAJIOH JIJIs1 OTAEIBbHBIX OLIEHOUYHBIX MEPOIPHUATHI TEKYIIEr0 KOHTPOJIS.

CryneHThl IPOXOAAT YCTHOE cobeceioBaHme, KOTOpoe BKIo4aeT 4 Bompoca (2 TEOpeTUYECKUX U 2
MPAKTUYECKHX ) IO MPOHAeHHBIM TeMaM. CTYZICHT TOTOBUTCS B TEUCHUH 5 MUHYT M Jjajiee OTBEYAET Ha
BOIIPOCHI, COMPOBOK/1asi CBOM OTBET MOsSICHEHUsIMU. Bpems otBeTa 15 MUHYyT.

Kpurepuu onieHuBaHus OTBETA:
0+54 6amoB - HEYIOB.,

55+69 6annos - yaos.,

7089 GanioB — X0poIIIo,

90100 6amI0B — OTIMYHO.




