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1. Poub qucuumiaunel «Xumus 1.1» B popMupoBaHnu KOMIIETEHIMIi BHIMYCKHUKA:

Koa xommereHiun HawnmeHnoBanue CocraBasiioniue pe3yJbTaTOB 0CBOCHHS (T€CKPUANTOPHI KOMIIETEHIINHT)
(CYOO) KOMIIeTeHUUH K HauMeHOBaHHe
(CYOO) on
BHaI[CCT OIIBITOM NPUMCHCHHA 3aKOHOB €CTCCTBCHHBIX HAYK U MATEMATHYCCKUX
YK(Y)-1.B1 METOJI0B U MOJEJIEH 71 pEUIEHUA 3a]]a4 TEOPETUUECKOTO U TPUKIIATHOTO
xapakrepa
YK(Y)-1.B2 Bnageer penpogyKTUBHBIMU METO/IaMHU T103HABATEIBHOU JESITEIHHOCTH U
MBICIIUTCIIbHBIMU OIICpaAliuAMU IJIA PCIICHUSA 3a/la4 €CTECCTBCHHOHAYYHBIX
Croco0eH OCyIIeCTBIATh
. JOUCLAMIINH
KPUTHYECKUH aHAJIN3
P . YK(VY)-1.¥1 YMeeT pemats 3a/1auu TEOPETHIECKOTro U MPUKIAIHOTO XapaKTepa
HpO6JIeMHBIX CHUTyallun Ha
YK(V)-1
OCHOBE CHCTEMHOTO
YK(V)-1.¥2 Ymeer 0000maTh ycBanBaeMbIC 3HAHUS €CTECTBEHHBIX HAYK KATErOPUSIMHU
10JIX0/Ia, BhIpabaThiBaTh
- < CUCTEMHOI'O aHaJIn3a 1 moaxoaa 1 MBICIIMTEIIbHBIMU OII€palluiAMU aHaJI13a,
CTpaTe€ruro A€UCTBUN
CHUHTE3a, CPABHCHUMA U OLICHKHN
YK(V)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MATEMATHIECKHE METOBI TEOPETHIECKOTO
XapakTepa
YK(VY)-1.32 3HaeT penpoyKTUBHEIC METOBI MTO3HABATEIHLHON NIESTEIIEHOCTH, TTPH3HAKH
CHCTEMHOT0 IOIX0/Ia ¥l CHCTEMHOT0 aHaJIn3a
['oTOBHOCTH HCTONB30BATH Brageer ombITOM IIaHUPOBaHUS, TPOBEACHUS XUMHYECKOTO IKCIIEPUMEHTA H
3HAHUS O CTPOCHUH OIIK(Y)-3.B1 00pabOoTKH PE3yaBTATOB JJIS OMPEEIEHNsI KaYeCTBEHHBIX U KOJTMYECTBEHHBIX
BEIlleCTBa, IPUPOIE XapaKTEPUCTUK XUMHUECKIX MTPOIIECCOB
XUMHYECKOH CBSI3H B YMeer onpenensiTh TEPMOJIMHAMIYECKIE U KHHETHYECKHE TTapaMeTphI
Pa3TUYHBIX KiTaccax OMK(Y)-3.V1 XUMHYECKUX MTPOIECCOB, TPOBOJUTH PACUETHI KOTMIECTBEHHBIX XapaKTEPHUCTHK
OIIK(Y)-3 XUMHYECKUX COCTMHCHHIMA ’ PacTBOPOB HEIEKTPOIIUTOB U AIICKTPOIUTOB, BEIBIIATH 3aKOHOMEPHOCTH
JUTS TIOHUMAaHUSI CBOHUCTB MPOTEKAHMS XUMHUIECKUX PEaKIIHi
MaTepuajIoB U MEXaHH3Ma
3HaeT OCHOBHBIE MOHATHS ¥ 3aKOHBI XMMHH, CTPOCHHUE BEIECTB, OCHOBBI
XUMHUYECKUX TIPOIECCOB, N
OIIK(Y)-3.31 XUMUYECKOU TEPMOIMHAMUKHU, KUHETUKHU, FNEKTPOXUMHU U MPOLIECCOB,

MIPOTEKAIOLINX B
OKPYXaroIlleM MUpe

IPOTEKAIOIIMX B pacTBOpax




2. Iloka3aTesn u MeTOaAbI OLIEHUBAHUA

IInanupyemble pe3yJbTaThl 00y4YeHHs 0 Kon xonTposmmpyemoii
JTHCHUILIAHE KOMIIETEHIMHU (MJIH ee HanmenoBanue pa3aesa JMCHUITHHBI PLIEU0L DLE e
Kox HaumeHnoBanue YacTH) (TR AT L)
YK(V)1-Bl, 1. OcHOBHBIE 3aKOHBI U IOHATHS XUMHUH | 3allliTa OTYETA I10
YK(V)1-B2, 2. CTpoeHue BelecTBa naboparopHoii paborte
[Ipumenenue 001X 3aKOHOB,
. . YK(Y)1-VY2, 3. 3akoHoMepHOCTHM  xuMuueckux | 3amurta U3
PII-1 TEOPHH, YPABHEHHH, METOZOB XUMAH | yv- (V)1-31, peakuii Cemmnap
Eglc/)lu?c}::)e;nn XHMITHECIIX YK(V)1-32, 4. PactBOpBI HezaBucumsiit konTposis [JOKO
OIIK(VY) -Ne37 5. DIEKTPOXUMHUYECKUE CUCTEMBI
YK(V)1-Bl1, 1. OCHOBHBIE 3aKOHBI U MOHATUSA XUMUU | 3alIUTa OTYETA 110
BrimonHenue pacueron YK(Y)1-B2, 2. CTpoeHue BeliecTBa nabopaTopHoi padboTe
(cTexuoMeTpuuecKkue, YK(V)1-V2, 3. 3akoHOMepHOCTM  xuMHueckux | 3ammra W/13
P-2 | TepmommHamMudeckue, kuHetndeckue) | YK(V)1-31, peakuuit CemuHap
MPY MPOBEICHUU XUMUYECKUX YK(VY)1-32, 4. PacTBOpBI HeszaBucumpbiii konTposib [IOKO
MIPOIIECCOB OIIK(VY) -NeV7 5. DIEKTPOXUMHUYECKHNE CHCTEMBI
1. OCHOBHBIE 3aKOHBI U MOHATUS XUMUU | 3alIUTA OTYETA 110
[IpumeneHne 3KcrepuMeHTaIbHbIX 2. CrpoeHue BeniecTna nabopaTopHo padboTe
PII-3 METOJIOB OIpE/ICTCHUS] CBONCTB OIIK(VY) -NeB7 3. 3akoHOMEpPHOCTHM  xuMuueckux | 3amurta U3
BEILIECTB U MAPaMETPOB XUMHUYECKUX peakuuii Cemunap
peakuui 4. PacTBOpBI HeszaBucumpbiii konTposib [IOKO
5. DIIEKTPOXUMHUYECKHE CUCTEMBI
1. OCHOBHBIE 3aKOHBI U MOHATUS XUMUU | 3alllUTA OTYETA 110
Brinmonnenue 06paboTKH U aHAIN3a YK(Y)1-V1, 2. CTpoeHue BellecTBa naboparopHoit pabote
PJI-4 JAHHBIX, TIOJIYYEHHBIX B XOJI€ YK(Y)1-V2, 3. 3aKOHOMEPHOCTH xumudeckux | 3amura MJ13
TEOPETUYECKUX U OIIK(Y) -NeB7 peakuuii Cemunap
JKCIIEPUMEHTAIIBHBIX UCCIIEJOBAHUN 4. PactBOpBI Hezasucumslii konTposis [JOKO
5. DIeKTpOXMMHYECKHUE CUCTEMBI
3. IIIkajia oneHUBaHNA

HOpH,Z[OK opraHu3aliii OUCHUBAHUA PE3YJILTATOB 06y‘{CHI/I$I B YHUBCPCUTCTC PCrIIaMCHTUPYCTCA OTACJIBbHBIM JIOKAJBHBIM HOPMATHBHBIM A4KTOM —
«Cucrema OLICHUBAHUA PC3YJIbTATOB o6yquI/151 B TOMCKOM IOJIMTEXHHUYECKOM YHUBCPCUTETC (CI/ICTCMa OL[CHI/IBaHI/I}I)» (B I[CﬁCTBYIOIHCﬁ pe,[[aKI_II/II/I).
HCHOJ’ILByCTCfI 6aHHLHO-peﬁTHHTOBaH CHUCTCMa OLICHUBAHU PC3YJILTATOB 06yquI/151. Hroropas oreHka (Tpa,[[I/II_II/IOHHa}I u J'II/ITCpHaSI) 10 BUaamM yqeGHoﬁ



nearenbHOCTH (M3ydeHue aucuumiul, Y UPC, HUPC, kypcoBoe mpoeKTHpOBaHUE, TPAKTUKH ) ONIPEIENIETCSI CyMMOM 0asIoB IO pe3yabTaTaM TEKYIIEro
KOHTPOJISL K TPOMEKYTOUHOM aTTecTalyu (MTOroBast peMTHHTroBast oleHKa — Makcumym 100 GansoB).

PacnpeﬂeneHI/Ie OCHOBHBIX H JOIOJHHUTCIBHBIX O0a;toB 3a OLCHOYHBIC MCPOIPHUATUA TCKYLIICIO KOHTPOJIA U HpOMC)KyTO‘IHOfI aTTecranuu
YCTaHABJIMBACTCA KAJICHAAPHBIM pCfITHHF-HJIaHOM JAUCHUIIIINHBI.

PGKOMeHﬂyeMafl mKajaa ajsd OTACIIBbHBIX OIICHOYHbBIX MCpOHpI/IﬂTI/Iﬁ BXOOHOI'O M TCKYIICTO KOHTPOJIA

% BBINOJHEHUS
3a1aHus

CooTBeTcTBHE

Tpa}lMIIMOHHOﬁ OIICHKE

Omnpenenenue OLEHKH

90%+100%

«OTINYHO»

OTiMYHOE MTOHUMAaHKE MTPEIMETa, BCECTOPOHHUE 3HAHUS, OTJTUYHBIC YMEHHUSI U BJIAJICHUE OMBITOM MPAKTHIECKON JeITEILHOCTH,
HE0O0XOAMMBIE Pe3yJIbTaThl 00yUeHHs CHOPMUPOBAHBI, KX KAUYECTBO OLEHEHO KOJIMYECTBOM OasUIOB, OJM3KUM K MAKCUMAJIbHOMY

70% - 89%

«Xoporio»

JlocTaTodHO TIOTHOE TOHUMAHKE TIPeIMETa, XOPOIIHe 3HAHUS, YMEHUS W ONBIT MIPAKTUICCKON EATEIHPHOCTH, HEOOX OTUMBIE
pe3yabTaThl 00y4YeHHs C(POPMUPOBAHBI, KAUECTBO HHM OJHOrO U3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM OaJLIIOB

55% - 69%

«Y noBm.»

[Ipuemnemoe moHUMaHHUE MIpeaMeETa, yIOBIETBOPUTENbHBIC 3HAHUS, YMEHHUS U OIBIT MIPAKTHYECKON JAeATEeTbHOCTH, HE00XOANMbIE
pe3yapTaThl 00yUeHHs c(hOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OIIEHEHO MUHUMAJIbHBIM KOJTMYECTBOM OaJllIOB

0% - 54% «Heymoi.» Pe3ynpTaTel 00y4eHHS HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOUYHBIM TPeOOBaHUAM
4,
[IIxana 1151 OIIEHOYHBIX MEPONPUATHI IK3aMEHA
% BBINOJIHEHUS JK3aMeH, CooTBercTBHE
. . Onpe/esieHne OLEeHKH
3aJlaHUH JK3aMeHa oas TPaAULIIUOHHOH OLEHKE

90%+100% | 18 +20 «OTnu4IHO» OTinyHOE MOHMMAaHKE MPEAMETA, BCECTOPOHHNE 3HaHUS, OTJINYHBIC YMEHHS U BIaJICHUE OIBITOM IMPAKTHYECKON
NIeSITeTFHOCTH, HEOOXOMMBIE PE3YIIbTaThl 00yUeHHs C(HOPMHUPOBAHBI, X KAYECTBO OIIEHEHO KOJIMYECTBOM 0aJlJIOB,
OJM3KUM K MaKCHMaJTbHOMY

70% - 89% 14+ 17 «XoporIo» JlocTaTo4HO MONHOE MTOHMMaHKUE TIPEAMETa, XOPOINe 3HAHUS, YMEHHUS U OIBIT TPAKTUYECKOH JeATEIIbHOCTH,
HEOOXOANMEIE Pe3yNbTaThl 00ydeHHs C(HOPMUPOBAHBI, KAYECTBO HU OJJHOTO M3 HUX HE OIICHEHO MIUHUMAJIbHBIM
KOJIMYECTBOM 0aJLIIOB




55%-69% | 11+13 «Y IOBIL» [Tpuemiiemoe MOHMMaHKE MPEMETa, YAOBICTBOPUTEIbHBIC 3HAHUS, YMEHHSI U ONBIT PAKTUYECKOH JeATEIbHOCTH,
HEOOXOIMMBIE Pe3yIbTaThl 00y4eHHs: CHOPMHUPOBAHBI, KAUECTBO HEKOTOPBIX M3 HUX OLICHEHO MUHUMAJIbHBIM
KOJIMYECTBOM 0aJlsIOB

0% - 54% 0+10 «Heynosn.» | Pe3ynbpraTel 00y4eHUs] HE COOTBETCTBYIOT MUHHMAJBHO JOCTATOYHBIM TPEOOBAHHIM

4. TlepeyeHb THNOBBIX 3aIaHUI

Ne OneHoYHBIC MEpONPHUSATHS IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3aiaHuii
1. ITucemeHHast npoBepovHas [Tpumep Ounera:
paboTa Ha MPAKTHYCCKOM 3aganue 1. CTaHIapTHBIN 2JEKTPOAHBIN NOTeHIMaI Meau paBeH +0,34 B.
3aHATHH Onpenenure:
-BOCCTaHOBUTENBHYIO aKTUBHOCTB 3TOr0 MeTayuia (1 - akTUBHBIH, 2 - cpeqHel akTUBHOCTH, 3 - MaJTOaKTHBHBIH);
- anexTpoanbii oreHiman B 0,1 M pactBope codctBeHHoi conu (B).
3ananue 2. J{ns MeqHO-MapraHIeBoOro rajibBAHMYECKOro dJIeMeHTa (CTaHJapTHBIE JIEKTPOIHbIE OTeHIHa bl Maprania (-1,18 B) u
menu (+0,34B)) onpenenure: D/1C npu cranmapTHBIX yciaoBusix (B); MonekymsipHy0 Maccy OKUCIHUTENST B TOOOPa3yolIel peaKinH.
3amanue 3. DnexTponu3 pacTBopa xyuopuaa Hukens (1) B anexTponusepe ¢ HHEPTHBIM aHOAOM MPOBOAMIHN 5 4 TpH cuiie Toka 20 A,
BBIXOJI IO TOKY cocTaBuI 95%. Onpenenure: KOIHUECTBO U3pacxogoBaHHOro 3nekTpudecTsa (Kit); Maccy BelecTBa, BbIACIUBILETOCS
Ha Kartofe (T).
2. 3amura oT4eTa o Bompocs! k 1abopatopHoii padore «CKOpOCTh XUMUYECKUX PEaKLHi»:
nabopaTopHoi pabore 1. Ilo xakoMy NpHU3HAKY PeaKUH OAPA3/EISIIOTCS Ha MPOCThIE U CIIOAKHBIE, TOMOT'€HHbIE U TeTEPOreHHbIE?
2. Kakue peakiun Ha3bIBAIOTCS CIOKHBIMU? Kakast craust CIOXKHOW peakiuu siBisiercs mumutupyroniei? 3. Iepeuncnure dhakTopsl,
OT KOTOPBIX 3aBHCUT CKOPOCTh PEAKLIUH.
4. Kak ¢popMynupyercs ¥ Kak 3aluchiBaeTcs B MaTeMaTH4eckoM Bujie rpaBmio Baut-I'odda?
5. Kakas sHeprus Ha3bpiBaeTcs sHeprueil aktmBanuu? Kak oHa BIMAET Ha CKOPOCTh XHUMHMYECKON peakiuu? 3aBUCUT JHU OHA OT
TeMIepaTypsI?
6. KakoB ¢pu3nyecKkuii CMBICI MPEAIKCIOHSHIIMATBHOTO MHOXKHTENS B ypaBHeHHU Appernyca? OT 4ero OH 3aBHCHT M HE 3aBUCHT?
7. Kunetudeckoe ypapHenue peakiuu umeet Bug V = k-Ca-Cp’. Kak M3MeHMTCS CKOPOCTh PH YBEIHYEHUH KOHLEHTpauuii A u B B 2
paza? Kak nmpy 3TOM U3MEHHUTCS KOHCTaHTa CKOPOCTH ?
3. Sammra NUJ13 Bormpocsr:
1. OObsicHUTE, TTOYEMY KOHIIGHTpAIMS PEareHTOB M KaTalu3aTop HE BIMAIOT Ha 3HAUEHHE KOHCTaHTHI paBHOBecHs? Paccumraiite
PaBHOBECHYIO KOHIIEHTpamuio Bomopoma B peakmmu 2HI(r) <> H2(r) + I2(r), ecnmu HadanbHas KOHIEHTpAaIWsS HOJOBOIOPOAA
cocraBmsmia 0,55 Morb/I1, a KOHCcTaHTa paBHOBecus paBHa (,12.
2. 3anuImmTe OCHOBHBIE CTAJUM PACTBOPEHHS TBEPIBIX BEIIECTB, KAKMMH TEIUIOBHIMH 3((eKTaMu OHM compoBoxipatoTcs. Ilpu
pactBopennu 10 T rugpokcuna Hatpus B 250 M1 BoApl TeMmepaTypa moBbiciitack Ha 9,7 K. Paccumraiite SHTambImui0 pacTBOPEHUS
THIIPOKCHUIA HATPHS, IPUHUMAsSI YASTBHYIO TEIIOEMKOCTh PacTBOPA PaBHOHN yAENTBHOH TerroeMKocTr Boabl 4,18 [Ix/(1-K).
3. Berumcnure TeMIiepaTypsl KpUCTAIUTH3AIAN M KATICHHST PacTBOpa, copepskariero 3,4 r xmopuna 6apus B 100 r Bogbl, eciii KaXkymas
CTENEeHb KPUCTAIIM3ALMK COJIM B pacTBope cocrasisieT 75 %.




Ne OueHoYHBIC MEPONPHUSATHS IIpuMepsl THIIOBBIX KOHTPOJIbHBIX 32JaHUI
4. 3anuimTe ypaBHEHUs] TOKOOOpAa3yIOIIEH peakiy 1 IPOIECCOB MPOTEKAIONIMX Ha KaTO/E M aHOAE AJICKTPOJIN3a BOIHOTO PAacTBopa
CaCl,. Beruncnure 00beM rasa, BBIIEISIONIET0C HA aHOJIE, €CIH 3JIEKTPOJIN3 POBOIMIIH B TedeHuH 30 4 npu cuie Toka 98 A, BBIXOI
10 TOKY cocTaBui 75 %.

4. OmnnaiiH TecTUpOBaHUE 1. PaccuwnraiiTe S5KBUBAJIEHTHYIO MacCy MarHusl. Y KaKHTE YHCIOBOE 3HAYCHHE

(He3aBUCHUMBII KOHTPOJIb) 2. YCTaHOBUTE IIOCIIEIOBATEILHOCTD 110 YBEIUUEHUIO TEIIOEMKOCTH METAILIOB

3. Paccumraiite 00beM Bojoposa (H.y.), BELISTHBIIMKCS PU B3aUMOJEHCTBUH 48 T MarHusi ¢ pa30aBIeHHOH a30THOH KHCIIOTOH.

5. OK3aMeH INpumep 3K3aMeHaMOHHOrO Ouiera

1. Marepusi. OCHOBHBIE MTOHSTHS U 3aKOHBI XMMuH. Kitaccuukaiys 1 HOMEHKIIaTypa HEOPraHMIECKUX COeTUHEHHH.

2. OO0®wsicHUTE 00pa30BaHUE XUMHUYICCKOM CBsA3H B Mojiekyiie CHa, ucnionb3ys meton BC.

3. Oueprus aktuamuu mpoctoil peakmuu 2NO + O, = 2NOgpaBra 10 k/[x/Monb. Bo ckOMbKO pa3 yBETUUUTCS KOHCTaHTA
CKOpOCTH 3TOH peaklLy MpH MOBBIIIeHNH Temnepatypsl ot 27°C no 37°C?

4. Temneparypa kurenusi pactBopa, coaepxamiero 18,18 1 KNO3z B 100 r Boapl, paBra 101,8°C. Onpenenure KaKymryrocs
crernelb auccorranud KNOs B pacTtBope.

5. Beraucnure 3/[C ranbBaHHUECKOTO 3JIEMEHTa, COCTOAIIETO M3 KEJE3HOro 3jeKTposa, morpyxkeHHoro B 0,01 M pacrtsop

Fe(NOQs)2, u cepedpstHoro snekrpoaa, morpyxensoro B 0,001 M pactsop AgNOs.

MeToanyeckue yKkazaHus 110 npoueaype oueHnBaHusi

Ne

OueHouHbIe
MepPONPHUSI THS

l'[pouez[ypa NMPOBEICHUSA OEHOYHOI0O MEPONIPUATHUS U Heo0X0AMMBbIe METOINYECKHE YKazaHnusi

ITucemennas
npoBepouHast paboTa Ha
MPaKTUYECKOM 3aHATUH

[IpakTrueckoe 3aHsATHE 3aKAHIMBACTCSI TUICbMEHHOMN IPOBEPOYHON pabOTOM, KOTOpasi BKIIOYAET B ce0sl 3 3a/laHusl, COCTABICHHBIX
nperofaBaTesieM 10 TeMe pakTudeckoro 3anatus. Ha paGoty orBomutes 10 MUHYT, 3aTeM CTYACHTHI CIAIOT CBOM paboThl. Kaxoe
3anmanue ouennBaercs B 0,33 Oania, TakuM 00pa3oM, 3a JaHHOE OLIEHOYHOE MEPOIIPUSATHE CTYIEHT MOXKET MONYUUTh 10 6 6aruioB. J{is
MIOATOTOBKH K MPaKTUYECKOMY 3aHATHIO CTYACHTY HEOOXOAMMO MPopaboTaTh JEKUHOHHBII MaTepHa, MaTepral y4eOHHKOB W/HiIx
y4eOHBIX TTOCOOHH.

TpeboBanus Kk 0HOPMIICHHIO IPOBEPOUHON paOOTHI:

1. B 3amanny 00s13aTeNIbHO YKa3bIBAIOTCS CIEAYOImas HHGOpMaLys: HOMep 3aJaHus1, HOMep BapHaHTa, (haMUIIUs, UMs1, OTIECTBO CTYICHTA;
HOMEp TPYIIIBL.

2. Permenne kax/10i 3a1a41 JOIHKHO OBITH MOJAPOOHBIM, C BKIIOUEHHEM ITPOMEXYTOUHBIX PACIETOB, yKa3aHHEM HCIIOIb30BAHHBIX 3aKOHOB,
MIpaBWI ¥ (POPMYI; Y OTYYAEMbIX B KaXKIOM ACHCTBUH YMCICHHBIX BEIMYMH YKa3bIBACTCS AMHHIIA M3MEPEHHUS (Pa3MEPHOCTH).
Kputepnu oueHUBaHHS OJHOTO 3aJaHUs:

a. 3ajaHue BBHINIOIHEHO MOJHOCTHIO BEPHO U 0hopmiieHO 1Mo TpedoBaHusiM — 1 Gasr.

b. 3amanue BHITOIHEHO MOTHOCTHIO BEPHO, HO HE odopmiteHo 1o TpeGoBanusm — 0,9 Gara.

C. 3amaHvie BHITOJHEHO HATIOJIOBHUHY NpaBmWibHO — 0,5 Gara.

d. 3apmanue He BHIMOIHEHO — 0 OAIIIOB.

3ammra N3

W3 crynenTa conepxut 20 3amaa4 u ynpaxaenuit u3 JJOI12, nepeuenp koTopeix Haxonutces B Bapuante /13 xaxxaoro crynenra. Tembr
OXBaTBIBAIOT BCE Pa3/ieiibl IPOrPaMMBbl JUCIUIIINHEL

[perogaBaTens obecrieyrBaeT CBOCBPEMEHHOE MONTYYSHUE CTyIeHTaMK BapuaHToB /13, a Taxxke

TIPEIOCTABIISIET HIICKTPOHHYIO CCHUIKY Ha COOPHHK 337a4 M yIpa)KHEHHUH.




OneHoYHbIE
MEpPONPHUATHS

IIpoueaypa npoBeeHusi OLEHOYHOI0 MePONPHUSITHSI M HEOOX0AUMbIe METONNYECKUE YKA3AHUS

W/13 BHIMONHSIOTCS B OTAEIBHOM TETpau, IpH 0pOpMIICHUH KaXKA0T0 3a/IaHHsl 00s3aTeTIbHO YKa3bIBAETCS €r0 HOMED, MPUBOIUTCS
TIOJTHOCTBIO TEKCT YCIIOBHS KaXKAOT0 3aaHusl. Pemenue kaxx0ro 3a1anusi TOJDKHO OBITH OAPOOHBIM, C BKIFOUSHUEM MPOMEKYTOYHBIX
pacy€roB, paccyXIeHHH, MOSICHEHHH, C yKa3aHHEM HCIOIb30BaHHBIX 3aKOHOB, TIPaBHJI U (JOPMYIT; Y ITOTy4aeMBbIX B KQXKIOM JEHCTBUU
YHCIIEHHBIX BEJIMYMH yKa3bIBaeTCsl €MHUIIA U3MepeHus (pa3mepHocTh). /13 mpoBepsieT mpenoaaBateib, BeAymuii 1abopaTopHbIe
3aHATHS. B TeueHWe Helenu CTYIEHT JODKEH PELIUTh He MeHee 2-X 3a/1ad.

Cymmapnsiit peditur 3a /13 cocrasnsier 20 6asmos.

Kputepun oueHnBaHUSIOAHOTO 32 JaHUS:

o 3aganue oopMIIEHO B COOTBETCTBHU C TPEOOBAHUAMHU U CIaHO BOBpeMs — 1 Oam.

o 3ananue oopMIIEHO B COOTBETCTBHHU C TPEOOBAHMAMH, HO CIaHO He BoBpeMs — 0,5 Gasa.

Ecnu 3a1anmie BBINOIHEHO € 3aMEYaHUsIMU, TO CTYACHT UCTIPABIISET OMIMOKK M CIAeT 3aJaHie BHOBb. baiibl 3a uctpaBieHus He
CHMDKAIOTCS.

3ammra oT4eTa 1mno
nabopaTopHOii padore

B Havasne tabopaTopHO paboThI CTYACHT MONTyYaeT JOIMYCK K paboTe, AJIs Yero OH IPELOCTABIIIET IPEIOIaBATEII0 KOHCIIEKT
71ab0paTOpHO# pabOTEI, B KOTOPOM KPATKO H3JIOKEHBI TEOPETHUECKHE OCHOBBI, CHOPMYITUPOBaHA LENb PabOoThI, IPUCYTCTBYET
JKCIIEpPUMEHTANIbHASL YaCTh, PUCYHKH M TaOJIUIIbI SKCIIEPUMEHTANBHBIX IAHHBIX (MU HeoOxoanmocTH). [1o okoH4YaHuK 1abopaTopHOit
pa6OTbI CTYACHT CHACT OTUYET, B KOTOPOM IMPUBEACHBI YPABHCHUS peaKuHﬁ, OITMCaHBbI Ha6ﬂ}0ﬂeHH${, MPpUBCIACHBI PACYETHI, CACTIaH
IPOMEXKYTOUHBII BBIBOJ IO KaXOMY OIIBITY, ClleJIaH OOLIHii BBIBOA IO Ja00paToOpHOIl pabore.

CyMMapHbIii pedTHHT 3a JJabopaTopHyto paboTy cocrasisier 1 6am.

KpuTepun oneHNBaHUSIKOHCIIEKTA-0TYeTa K J1aopaTopHOii padore:

. [NoaroroBka k naboparopHoii padore — 0,2 Gaa.

. Ortuer no 1abopaTopHoii padore — 0,3 Oaia.

. 3amuTa JadoparopHoii pabotsl — 0,5 Oamia

OHJaifH TeCTHpOBaHUE

CryaeHT mocieoBaTeIbHO BBOJUT OTBETHI HA BOIIPOCH], BpeMs TeCTHpOBaHUE orpanndeHo 30 MuH.

Dk3aMmeH

CryneHT B Ha3HAUEHHOE BpeMs U JaTy MPUXOAUT B ayauTopuro. CTyaeHT BeIOupaeT OmeT, B KOTOpoM 5 BorpocoB (1 TeopeTmyueckuii
BOIIPOC, 4 MpaKTHYECKUX 3a1anHus). B Teuenne 30 MUHYT CTYZIEHT TOTOBHUTCS M Jajiee OTBEYAaeT YCTHO Ha BOMPOCHI, COIIPOBOXKIAst CBOH
OTBeT nosicHeHus M. Bpemst orBera 10 MUHYT.

Kpurtepuu ouenuBanus oTBera:

1. CTyieHT OTBETHII Ha BCE BOIIPOCHI IIOIHOCTBIO BEPHO C MOsSICHEHUAMU — 20 6asios;

2. CTyzieHT OTBETIII Ha 4 BOIpOca BEpHO C MOsICHEHUsIME — 16 0aioB;

3. CTyZeHT OTBETHII Ha [IBa BOIPOCA BEPHO C MOSICHEHUSIMH B Ha OJFH BOIIPOC YacTHYIHO — 112 Gana;

4. CTyneHT OTBETHII Ha JBa Borpoca M MeHee — (0 GaiioB.




MWHHUCTEPCTBO OBPA30BAHUSYN HAYKH POCCUMCKOW ®EJEPALIUA

CDe;[epam)Hoe TOCyHapCTBEHHOC aBTOHOMHOC 06pa30BaT€HLHO€ YUpPEKACHUE

BBICIIET O 06pa3OBaHI/I$I

«HAIIMOHAJIbHBIA UCCAEJOBATEJABCKUI TOMCKHI MOJUTEXHAYECKUI YHUBEPCHUTET»

KAJIEHJAPHBII PEUTUHI -TIJIAH JUCLHUILIMHBI

2018/2019 yuebHBIii rox

OLIEHKUA
A 96 -100 Ganios
«OTIu4HO»
A 90 - 95 damoB
B | &0 - 89canios
«Xopouio»
B 70 - 79 6amnoB
C+ 65 — 69 6amtoB
«Y 0B »
C 55 — 64 6amnoB
3aureHo 55 - 100 6amtoB
Heynosnerso
putensHo / F 0 - 54 6amoB
HE3a4TEHO

Jucrumnnuaa
Xumus 1.1

10 HAaImpaBJICHUIO

18.03.01 XumMudeckas TEXHOJIOTHS

Jlexnym 8 qac.
IIpaxr. 3ansTus 4 yac.
J1a6. 3aHsATHS 8 gac.
Bcero ayn. 20 uac.
padora
CPC, u 196 | wuac.
216 yac.
HUTOIo
6 3.e.
Uror.koHTpONH DK3aMeH

PeSyJ'lI)TaTI)I oﬁyl{e}mn Mo JUCIUIVINHE:

PJI1 | IIpumeHeHne oOLIMX 3aKOHOB, TEOPHUHl, ypaBHEHHU, METOJJOB XUMHHU TPH N3y4€HHH XUMHYECKUX TPOLIECCOB

P2

MIPOLIECCOB

BeinonHeHne pacyeToB (CTeXHOMETPUUYECKUE, TEPMOANHAMUYECKHE, KHHETUYECKHE) TP MPOBEAECHUN XUMHYECKUX

P13 | IlpumeHeHne SKCIEPUMEHTAIBHBIX METOIOB ONPEACICHUS CBONCTB BELIECTB U MMAPaMETPOB XUMHUUECKUX PEaKIIUH

PJ4

HCCIIEIOBaHUMN

Brimonnenue O6pa6OTKI/I 1 aHaJIM3a JaHHBIX, MMOJYYCHHBIX B XOA€ TCOPETUICCKUX U DOKCIIEPUMCEHTAJIBHBIX

OueHoYHbIE MeponpusaTHus:

OueHoYHbIe MEPONIPUATHS Kon-Bo Bambl
Tekymuii KOHTPOJIb:
TK1 3ammra oT4era 1o J1abopaTopHoit paboTe 4 40
TK2 Bamura U3 1 10
TK3 [pakTuueckoe 3aHsTHE 2 18
HK HeszaBucuMbIi KOHTPOJIb (OHJIAMH TECTHPOBAHNUE) 12 12
IIpoMeskyToUHAsS aTTeCTALHUA:
A1 Ok3ameH 1 20
HUTOI'O 100




Heneas

Jata
Hayajia
HeJeau

Pe3yabrar
00yUeHHUs 110

Yueonas JACATCJIBHOCTDH

Koa-Bo
4acoB

Ayn.

Cam.

OuennBamiue
MEPONpPHUSATHS

Koa-Bo
0a10B

HudopmannonHoe odecnieyeHne

YueoHnas
JiMTeparypa

Hnurtepuer-
pecypehl

Buneo-
pecypcsbl

P/I1

Tecr 1. ATOMHO-MOJEKYJISIPHOE YUEHUE U
CTEXHOMETPHSI

TK

OCH2

OP1

BP1

PJ13
PJI4

BBINOTHEHHEe MEPOIPHATHIL B paMKax
CaMOCTOSITENIBHOM PabOThI CTY/ICHTA:
npopaboTKa MaTepHalia, BBIHOCHMOro Ha
CaMOCTOSITEIILHOE U3YYCHHE.

BP3

Tecr 2. Kimaccugukanusi HeOpraHu4ecKux
COETMHEHUH

TK

OCH1

OP1

BP1

P3
P14

BrinonneHue MeponpuaTuil B paMkax
CaMOCTOSITEIEHOM PabOTHI CTy/IEHTA!
emoyHeHue MJ13. PaboTa ¢ IeKIMOHHBIM
MaTepHuaoM, IIOUCK JINTEPaTyphl U
QJICKTPOHHBIX HCTOYHUKOB WH(OpMAIIHH.

BP3

Tect 3. OBP

TK

OCHI1

OP1

BP1

P/I1

JlaboparopHast pabota 1. OKHCIHTENHHO-
BOCCTaHOBHTEJILHBIE PEaKIHH

TK

JIOI12

oP2

BP2

P2
PJI4

BrimonnHeHIe MEpONPHATHIA B paMKax
CaMOCTOSITETEHOH PabOTHI CTy/IEeHTA!
popaboTKa MaTepralia, BEIHOCUMOTrO Ha
CaMOCTOSITEIEHOE U3yUeHHE.

BP3

Jlexnus 1. CrpoeHue aroma 1
ITepuoanueckuii 3aKoH

OCHI1

OP1

BP1

Tect 4. CtpoeHue atoma

TK

JIOI12

oP2

BP2

P/I1
PII2

Brinonuenue MeponpuaTuil B paMkax
CaMOCTOSITETEHOM PabOTHI CTY/IEHTA!
BeinonHeHue MJ13. PaboTa ¢ JTeKIMOHHBIM
MaTepHuaoM, IIOUCK JINTEPATYPhl U
QJIEKTPOHHBIX UCTOYHUKOB MH(OpMALIHH.

18

BP3

Pa3
P4

[Ipaxtuyeckoe 3ansTue 1. Xumudeckas
CBSI3b, CTPOCHUE MOJICKYI

TK 3

JIOI12

OP2

BP2

Tecr 5. Xumuueckas CBs3b

TK

JIOI12

OP2

BP2

BrinonHeHne MEpONPHUATHIA B paMKax
CaMOCTOSITEIEHOM PabOThI CTY/IEHTA!
popaboTKa MaTepHalia, BEIHOCUMOIO Ha
CaMOCTOSITEIEHOE U3yUeHHE.

18

BP3

Tecr 6. KoMmmiekcHBIC COeTUHEHNUS

TK

OCH1

OP1

BP1

Pa1
P4

BrinonHeHre MeponpuaTui B paMKax
CaMOCTOSITEIIBHOM PabOThI CTY/ICHTA:
popaboTKa MaTepralia, BRIHOCUMOIO Ha
CaMOCTOSITEIIEHOE U3YUeHHE.

18

BP3

Jlexius 2. OCHOBBI XUMHUYECKOM
TEPMOTUHAMHUKHI

OCH1

OP1

BP1

Pa1

Tecr 7. TepMoxuMu4ecKue pacyeTsl

TK

TIOI11

OP2

BP2

P2
Pa3
P14

BrinonHeHre MeponpuaTuil B paMKax
CaMOCTOSITEIIbHOM PaboThI CTY/ICHTA!
einonuerne MJ13. PaboTa ¢ JIeKIMOHHBIM
MaTepUaioM, TIOUCK JIUTePaTypbl U
NIEKTPOHHBIX UCTOYHUKOB MH(OPMAILIHH.

15

BP3

Tect 8. XuMu4eckoe paBHOBECHE

TK

OCH1

OP1

BP1

Pa1
P2
Pa3
P14

BrinonHeHre MeponpuaTui B paMKax
CaMOCTOSITENIbHOM PabOThI CTY/ICHTA!
BoinonHeHue NJ13;

IoaroroBka Kk py0ekKHOMY TECTUPOBAHUIO 1.
PaboTta B 1eKTpOHHOM Kypce.

15

BP3

Tect 9. Kunetnueckue pacyeTsl

TK

BP2

P/l

Jlabopatopnas pabora 2. CkopocTh
XUMHUUECKOU peakuu

TK

BP3

PII2
P13
P/I4

BrinonHeHnne MeponpuaTuil B paMKax
CaMOCTOSITEIEHOM PabOThI CTY/ICHTA:
einonuerne MJ13. PaboTa ¢ IeKIMOHHBIM
MaTepHaioM, IMOUCK JTUTEPATYPhI U
QJIEKTPOHHBIX HCTOYHUKOB HH(OpMAIIHH.

15

10

P/l

Jlexmms 3. PacTBOpBI HEANEKTPOIUTOB

OCH1

9OP1

BP1

P2

Tect 10. CnocoObI BBIpa>KeHUsI

TK

JIOI12

OP2

BP2




Heneas

Jata
Hayajia
HeJeau

Pe3yabrar
00yUeHHUs 110

Yueonas JACATCJIBHOCTDH

Koa-Bo
4acoB

Ayn.|Cam.

OuennBamiue
MEPONpPHUSATHS

HudopmannonHoe odecnieyeHne

Koa-Bo
0a10B Buneo-

pecypebl

YueoHnas
JiMTeparypa

Hnurtepuer-
pecypehl

P3

KOHIOCHTpAalun pacTBOPOB

BBINOTHEHHE MEPONIPHATHIL B paMKax
CaMOCTOSITEIILHOM PabOThI CTy/ICHTA:
popaboTKa MaTepHalia, BBIHOCHMOro Ha
CaMOCTOSITEIIbHOE U3YUCHHE.

15

BP3

11

Tect 11. KommuraTuBHBIC CBOMCTBA
pacTBOpOB

1 OCH1 OP1 BP1

P/I1
P2

JlaboparopHast pabota 3. loHHBIE peaKIuH. 2

I'upponus coneit

TK 1
TK?2

10 JOI12 OP2 BP2

PJ13
P/I4

BBINOTHEHHE MEPONIPHATHIL B paMKax
CaMOCTOSITEIIBHOM PabOTHI CTY/ICHTA:
popaboTKa MaTepHalia, BBIHOCHMOrO Ha
CaMOCTOSITEIIbHOE U3YUCHHE.

15

BP3

12

Tect 12. PacTBOpBI 3JEKTPOIUTOB

1 OCH1 OP1 BP1

[pakTrdeckoe 3anstue 2. CriocoOs!
BBIPQKCHHUSI KOHIICHTPAIIMH PACTBOPOB

2 TK 3

6 JOI12 oP2 BP2

P/1
P2
P/I4

BeInosiHEHHE MEPOTIPHSTHIA B paMKax
CaMOCTOSITENIBHOM PabOTHI CTY/ICHTA:

eimoyHeHue MJ13. PaboTa ¢ IeKIMOHHBIM

MaT€purajioM, IMOUCK JIUTEPATYPbI U
OJIEKTPOHHBIX HCTOYHUKOB I/IH(l)OpMaHI/II/I.

15

BP3

13

Jlexuwms 4. 'anpBaHUYECKHE DIIEMEHTEI.

OCHI OP1 BP1

P/I1

Tect 13. 'anpBaHUYECKHE DIIEMEHTEI

TK 1
TK 2

1 JOI12 2P2 BP2

P2
PJl4

BrinonHeHne MEpONPHUATHIA B paMKax
CaMOCTOSITETEHOM PabOTHI CTY/IEHTA!
popaboTKa MaTepralia, BEIHOCUMOIO Ha
CaMOCTOSITEIEHOE U3yUeHHE.

12

BP3

14

Tect 14. DnexTponus

OCH1 OP1 BP1

Pa1

JlaGopatopnas pabota 4. DiekTponus
PacTBOpOB

2 TK 1
TK 2

10 JOI12 OP2 BP2

PII2
PII3
P14

BeinonHeHne MEpONPHATHIA B paMKax
CaMOCTOSITEIEHOM PabOThI CTY/IEHTA!
popaboTKa MaTeprala, BEIHOCUMOIO Ha
CaMOCTOSITENIEHOE U3yUCeHHE.

12

BP3

15

Pa1
Pa3

Tect 15. Koppo3us MeTajuioB

1 OCH1 OP1 BP1

BrinonHeHre MeponpuaTui B paMkax
CaMOCTOSITEIIbHOM PabOThI CTY/ICHTA!

einonHeHune MJ13. PaboTa ¢ JIeKIMOHHBIM

MaTepHaioM, IMOUCK JTUTEPATYPhI U
QJICKTPOHHBIX UCTOYHUKOB MH(OPMALIHH.

12

BP3

16-

JK3amMeH

ITA1

22-40

O0mmii 00beM padoThl M0 AUCHUIIIHHE

20

55-100

HNupopmanuonHoe odecneyeHue:

Ne
(xon)

OcHoBHas yueOHas JJUTEpaTypa

Ne

(OCH) (xon

HaszBpanue
3JIEKTPOHHOT O
pecypca (IP)

Ajxpec pecypca

OCH

I'munuka, JI. H. O0mas xumus: yaeOHHK
uts OakamaBpoB.- Mocksa: HOpaiir,
2013. - 901 c.

3OP1

KoOHCIIEKTHI JIEKIHH,
yaeOHBIE TTOCOOHS,
BOIIPOCHI U 337291

https://eor.Ims.tpu.ru/course/view.php?id=
230

OCH

VYrait, . A. OOmas n HeopraHmyecKas
XUMUSL: Y4EOHHK 7151 BY30B. - MOCKBa:
Beicmas mkona, 2007. - 527 c.

3P2

Tpenaxep,
BUPTYaJIbHbIC
nmabopaTopHEIE
paboThI

http://exam.tpu.ru/dasboard/object/bank/fo
rm?d=21;
http://Ims.tpu.ru/course/view.php?id=8341

Ne
(ko)

JlonoJHuTeIbHAS yueOHast
aurteparypa (1OII)

Ne
(xon

Bupgeopecypcsl (BP)

Ajpec pecypca

JOI1

JInmua, P. A. KoHcTtanTer

BP1

Buneo-xumus

http://himiya-video.com/



http://exam.tpu.ru/dasboard/object/bank/form?d=21
http://exam.tpu.ru/dasboard/object/bank/form?d=21
http://lms.tpu.ru/course/view.php?id=8341

1 HEOPraHUYECKHUX BEIIECTB :
cnpaBounuk / P. A. Jlumun, JI. JL.
Amnppeesa, B. A. Monouko. - Mocksa:
Hpoda, 2008. -685 c.
JOIT |I'muuka, H. JI. 3amaun u ynpasxHeHUs BP2 | Enunas xomnexkuust http://school-collection.edu.ru/catalog/
2 1o o0mIelt XuMun: yaeOHoe mocooue. - IU(POBBIX
Mocksa: HUuTerpan-IIpecc, 2011. - 240 00pa3oBaTEIBLHBIX
c. pecypcoB
BP3 | Buneoneknuu no http://ocw.mit.edu/courses/chemistry/5-
XHMUH B 111-principles-of-chemical-science-fall-
MaccauyceTckoM 2008/video-lectures/
TEXHOJIOTUYECKOM
HUHCTUTYTE
BP4 | Buneo xumu4ecKux http://mwww.teachthought.com/learning/50-
IKCIIEPUMEHTOB awesome-chemistry-videos-for-blended-
or-flipped-classrooms/
CocraBuna: (Kuszesa E.M.)
«l» 05 2018 r.
CornacoBaHo:

3aB. kaenpoi-pyKOBOANTEND OTACTCHHS
Ha rpaBax Kadeapsl

1.¢.-M.H, mpodeccop
«22» 04 2018 r.

/N.B. Ilamanus/



http://school-collection.edu.ru/catalog/
http://ocw.mit.edu/courses/chemistry/5-111-principles-of-chemical-science-fall-2008/video-lectures/
http://ocw.mit.edu/courses/chemistry/5-111-principles-of-chemical-science-fall-2008/video-lectures/
http://ocw.mit.edu/courses/chemistry/5-111-principles-of-chemical-science-fall-2008/video-lectures/

