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1. Poab nucunniaunbl «Xumus 1.1» B o

PMUPOBAHUH KOMIIeTeHI M it BBIITYCKHHUKA:

Ko xomMnereHmn HaumeHnoBanue Cocrapisiioniue pe3yJbTATOB OCBOCHHA (AeCKPUNITOPHI KOMIIETEHIMH)
(CYOCO) KOMIIETeHLMH K HanMeHOBaHHE
(CYOO) on
BrnaneeT onbITOM IIpUMEHEHUS 3aKOHOB €CTECTBEHHBIX HAYK U MaTEMaTHYeCKUX
YK(V)-1.B1 METOJO0B M MOAEJIEH IS PEIICHNS 3a1a4 TEOPETUIECCKOTO M IMPUKIIATHOTO
Xapakrepa
YK(V)-1.B2 Bnaneet penpoayKTUBHBIMM METOJAMH IO3HABATEIBHOMN JAECSATEIBHOCTH U
MBICIUTEJIHBIMH OTIEPALMSAMHU ISl PEIICHHs 3a]ja4 €CTECTBEHHOHAYYHBIX
Crioco0eH OCyIIEeCTBISATh
. JTUCIUIIITUH
KPUTUYECKUH aHAIN3
P N YK(Y)-1.¥1 YMeer pemarth 3a1a4i TEOPETUISCKOTO U MPUKIIATHOTO XapaKTepa
VK(Y)-1 NpoOJIEeMHBIX CUTyallMi Ha
OCHOBE CUCTEMHOTO
YK(Y)-1.¥2 YMmeeT 00001maTh yCBauBaeMbIe 3HaHUSI €CTECTBEHHBIX HAYK KATETOPUSIMHU
MOJIX0J1a, BEIpa0aThIBATh
o . CHUCTEMHOI'0 aHaJIN3a U MOAX01a U MBICITUTENIbHBIMU ONIepallusIMU aHAJIN3A,
CTpaTETHIO JeHCTBUH
CHHTE3a, CPaBHEHHS U OLIEHKU
YK(VY)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTEMATUYECKUE METOJIbI TEOPETUYECKOTO
Xapakrepa
YK(VY)-1.32 3HaeT penpoayKTUBHEIE METOIBI MTO3HABATEILHOM IEATEIFHOCTH, IPU3HAKH
CHUCTEMHOT'0 MOJX0/1a ¥ CUCTEMHOI'0 aHaJIn3a
I'oToBHOCTB HCIIOIB30BATH Brnaneet onbITOM MIIaHUPOBaHUS, TPOBEIECHUS XUMHUUECKOTO SKCIIEPUMEHTA U
3HaHUA O CTPOCHHUHU OIIK(VY)-3.B1 00pabOTKHU pe3yaIbTaTOB ISl ONPEAETICHUS KaUeCTBEHHBIX U KOJIMYECTBEHHBIX
BEIIIECTBA, PUPOJIE XapaKTEePUCTUK XMMHUYECKUX MTPOIECCOB
XUMHYECKOH CBSI3U B YMeeT onpeenaTs TepMoIMHAMHYECKHE M KHHETHYECKHE MTapaMeTphl
Pa3INYHBIX KJIACCAX OTK(Y)-3.V1 XUMHAYECKHX MIPOLECCOB, IPOBOANUTH PacUeThl KOJIMYECTBEHHBIX XapaKTEPUCTUK
OIIK(Y)-3 XUMHYECKUX COeTHHEHUH ’ PacTBOPOB HEAIEKTPOIUTOB M SIEKTPOIIUTOB, BEISBISITh 3aKOHOMEPHOCTH
JUTSI TOHVUMAaHUSI CBOMCTB MIPOTEKAHUS] XUMHUYECKHUX peakluit
MaTepHajoB U MeXaHU3Ma
3HaeT OCHOBHBIE TIOHATHS U 3aKOHBI XUMHH, CTPOCHHE BEIIECTB, OCHOBBI
XUMHUYECKHX MPOLIECCOB, .
OIIK(VY)-3.31 XUMUYECKON TEPMOAUHAMUKY, KUHETUKH, SIIEKTPOXUMHUHU U IIPOLIECCOB,

MPOTEKAIOIINX B
OKpYKaroIlleM MHUpe

MMPOTCKAIIUX B paCTBOpax




2.

IToxa3zaTenu U MeTOABLI OLICHUBAHUSA

IInannpyemMsle pe3yJbTaThl 00ydeHus no aucuumuinie | Koa koHTposmpyemoii Y OIS e ——
KOH S TR KOMIIEeTCHI U (l/l.]'lI/l ee HaunmeHnoBanue pa3aeja TUHCHMIIVINHBI (OIICHO‘-IHBIC MepOle/lﬂTl/lﬂ)
4aCTH)
YK(V)1-Bl, 1. OcHOBHBIE 3aKOHBI U MOHATUSA XUMUHU | 3alllUTa OTYETA 110
YK(V)1-B2, 2. CTpoeHue BelecTBa nabopaTopHoOi paboTe
[Tpumenenue oOMx 3aKoHOB, Teopuid, | YK(V)1-Y2, 3. 3aKOHOMEPHOCTHU xumudeckux | 3ammra MJ13
PJ/I-1 | ypaBHEHHMIA, METOJJOB XUMHH TTPH YK(Y)1-31, peakimit Cemunap
M3y4YECHUU XUMUYECKUX MPOLIECCOB YK(V)1-32, OIIK(Y) | 4. PacTtBOpHBI HezaBucumeiit koutposs [HOKO
-No37 5. DIIEKTPOXUMHUYECKUE CUCTEMBI
YK(VY)1-BI, 1. OcHOBHBIE 3aKOHBI U MOHATUSA XUMUHU | 3alllUTa OTYETA [0
Brinonnenue pacueron YK(V)1-B2, 2. CTpoeHue BeliecTBa nabopaTopHoi pabore
(cTexmoMeTpuIecKue, YK(Y)1-VY2, 3. 3aKOHOMEPHOCTHU xumuyeckux | 3ammra MJ13
PI-2 | repmonmnamuyeckue, kuaerndeckune) | YK(V)1-31, peaxkuuit CemuHap
IIPU IIPOBEIEHUHU XUMUYECKUX YK(VY)1-32, OIIK(VY) | 4. PactBOpHI HesaBucumsiii kouTposs [HOKO
IIPOLIECCOB -NeV77 5. DIEKTPOXUMHUYECKHE CUCTEMBI
1. OCHOBHBIE 3aKOHBI U MOHATHS XUMUHU | 3allUTa OTYETA 1O
[IpuMeHeHre FKCIepUMEHTAIIBHBIX 2. CTpoeHue BeliecTBa nabopaTopHoii pabote
PII-3 METOJIOB OIPEIEIEHUS CBONCTB OIIK(Y) -NeB7 3. 3aKOHOMEPHOCTH xumudeckux | 3ammra M]3
BEILECTB U MTapaMeTPOB XUMHUECKHUX peakuuit Cemunap
peakui 4. PactBOpbl HezaBucumsiit koutposs [JOKO
5. DIIEKTPOXUMHUYECKHUE CUCTEMBI
1. OcHOBHBIE 3aKOHBI U MOHATUSA XUMUHU | 3alllUTa OTYETA 110
Brinmonnenue o0paboTku U aHAIM3a YK(V)1-V1, 2. CTpoeHue BelecTBa nabopaTopHoi pabore
P-4 JTaHHBIX, ITOJYYEHHBIX B XOJ€E YK(Y)1-V2, 3. 3aKOHOMEPHOCTHU xumudeckux | 3amura M3
TEOPETHYECKUX U OIIK(Y) -NeB7 peakuuit Cemunap
DKCIIEPUMEHTAIIBHBIX UCCIIEIOBaHUN 4. PactBOpBI HezaBucumsiii konTposis [IOKO
5. DIEKTPOXUMHYECKHUE CHCTEMBI
3. IIkajia oneHUBAHUSA

[Topsimoxk opraHu3aluy OLEHUBAHUS PE3YJIbTATOB OOYUEHHUS B YHUBEPCUTETE PETJIAaMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlleHMBaHMSI pe3ysbTaToB 00yueHUs: B ToOMCKOM moiuTexHu4eckoM yHuBepcuteTe (Crucrema oleHHMBaHuA)» (B AEUCTBYIOIIEH pelaKIliy).



Hcnonp3yercst OamibHO-PEUTHHIOBass CHCTEMa OIICHWBAaHUS pe3yabTaToB oOyueHus. VToroBas oneHka (TpaAWLMOHHAS W JIMTEpHAs) MO BHUAAM
yueOHor nesrenpbHOCTH (M3ydenue nucuumuiiH, YWPC, HUPC, kypcoBoe mNpOEKTUPOBAHHWE, MPAKTHUKHU) OMPEICISAETCS CYyMMOH OallJIoB IO
pe3yJibTaTaM TEKYILIEro KOHTPOJISl U IPOMEXYTOUHOM aTTecTaliuy (MTOroBasi peTUHIOBas olieHKa — MakcuMyMm 100 6asioB).

PacnipeniesieHre OCHOBHBIX M JIONOJHUTEIBHBIX Oa/llIOB 3a OLICHOYHBIE MEPONPUATUS TEKYIIEro KOHTPOJS M IPOMEXKYTOYHOW aTTecTaluu
YCTAaHABJINBAETCS KaJCHAAPHBIM PEUTHHI-TUIAHOM JUCLIUILINHBIL.

PeKOMCHI[yeMaH mIKaJjia aJasa OTACJIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOJIHOI'O U TCKYHIETI0O KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
. OnpeﬂeJIeHne OLCHKH
3aJaHust TPpaAuIIMOHHOHN OLICHKE
90%+100% «OTANYHO» OTiM4yHOE IOHMMaHHE MpeIMeTa, BCECTOPOHHNE 3HAHUS, OTJIMYHbIE YMEHUS U BIIaJIEHHE ONBITOM MTPAKTHYECKOU NesSTeNbHOCTH,
HEOOXOMMEBIE Pe3yNbTaThl 00yUeHHs C(HOPMHUPOBAHBI, UX KAYECTBO OIIEHEHO KOJIMYECTBOM OAJUIOB, OIM3KAM K MAKCHUMAITBHOMY
70% - 89% «Xopomio» JocTaTouHo NONHOE TOHUMAaHUE MTPEeIMETa, XOPOIINE 3HAHUS, YMEHHSI U OMBIT MPAKTHYECKOH JIESITETbHOCTH, HEOOXOJUMEBIC
pe3ynbTaThl 00ydeHus c(hOPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OI[EHEHO MUHUMAaJIbHBIM KOJIMYECTBOM OalyIoB
55% - 69% «Y IOBILY [TpuemneMoe mMoOHMMaHKE NPeAMETA, YOBICTBOPUTEIbHbIC 3HAHNSI, YMEHHS U OMBIT IPAKTUYECKOH JeITENbHOCTH, HEOOXOJUMEBIC
pe3ynbTaThl 00y4eHUs] chOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHUMAJIBHBIM KOJTMYECTBOM OaJlIIOB
0% - 54% «Heynosmn.» Pe3ynbTaTel 00y4eHUs: HE COOTBETCTBYIOT MUHHMAIBHO JJOCTATOYHBIM TPEOOBaHUIM
4.
[IIxana 1is OLICHOYHBIX MEPONPUATHI dK3aMEHA
% BbINOJIHEHHSI JK3aMeH, CooTBercTBHE
o “ Onpeueneﬂne OLCHKHA
3aJaHUH JK3aMeEHa a1 TPAaAUUHOHHOHU OLICHKE
90%+100% | 18 +20 «OTanaHO» OTiryHOE TOHUMAaHHE MpeIMeTa, BCECTOPOHHUE 3HAHMS, OTIMYHbBIE YMEHUS U BIIaJICHHE ONBITOM MPAaKTHUYECKON
JeATeITbHOCTH, HeOOXOIMMBIE Pe3YIIbTaThl 00ydeHHsI CHOPMHUPOBAHBI, HX KAYECTBO OLIEHEHO KOJIMYECTBOM OAIJIOB,
OJM3KMM K MaKCUMaITbHOMY
70%-89% | 14+ 17 «Xopouio» JlocTaToyHO MOJIHOE TOHUMAaHHUE MTPEIMETa, XOPOIINE 3HAHUS, YMEHHSI U OIBIT IPAKTUYECKOH IesITeTbHOCTH,
HEOOXOIUMBIE Pe3yNIbTaThl 00ydeHHs CHOPMHUPOBAHBI, KAUYECTBO HU OJHOTO U3 HUX HE OLIEHEHO MUHUMATBHBIM
KOJINYEeCTBOM OajlyIoB




55%-69% | 11+13 «Y IOBILY [Tpuemiiemoe MOHMMaHKE PEAMETA, YOBICTBOPUTEIbHbBIC 3HAHMS, YMEHHS U OBIT MPAKTUYECKOM JEeITENbHOCTH,
HEOOX0ANMBIE Pe3yIbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHUMAJIBHBIM
KOJIMYEeCTBOM OajioB

0% - 54% 0+10 «HeymoBn.» | Pe3ynpTatel 00y4eHHns HE COOTBETCTBYIOT MUHUMAIIBHO JIOCTATOYHBIM TPEOOBAHUAM

4. TlepeyeHb THIIOBBIX 3aJaHUI

Ne

OIIeHO‘-IHI)le MEPOIPUATUSA le/lMele THIIOBbBIX KOHTPOJbHBIX 32}12Hﬂﬁ

1. ITucemeHHas npoBepoYHas [Tpumep Gunera:

paboTa Ha MPaKTUIECKOM 3ananue 1. CtangapTHBIN 2JEKTPOIHBIN MOTeHIMAI Meu paBeH +0,34 B.
3aHsATUU

Ornpenenure:

-BOCCTaHOBHTENbHYIO aKTUBHOCTB 3TOT0 MeTaina (1 - akTUBHBIH, 2 - cpefHel akTUBHOCTH, 3 - MaJIOAKTHBHBIN);

- anekTponnbli moreHnwan B 0,1 M pactBope codcTBerHo# comu (B).

3aganue 2. {1 MEIHO-MapraHIEBOrO TajJbBaHUYECKOTO AJIEMEHTa (CTaHJapTHBIE 3JIEKTPOAHBIC MOTeHIMansl Mapranna (-1,18 B) u
Menu (+0,34B)) onpenemute: D/1C npu craHIApTHBIX YCIOBHSX (B); MOJEKYISIpHYIO Maccy OKHUCIUTEIS B TOOOpa3yOIIeH peaKiivy.
3amanue 3. Dnekrponm3 pactBopa xiopuna Hukens (1) B amekTponmsepe ¢ MHEPTHBIM aHOJOM IPOBOIMIHN 5 4 TpH cuiie Toka 20 A,
BBIXOJZ 110 TOKY cocTaBmi 95%. Omnpeznenure: KOJMYECTBO M3PAcX0I0BaHHOTO ekTpudecTBa (Kir); Maccy BemiecTBa, BBIACIHUBIIETOCS
Ha kartone (T).

2. 3amuTa oT4yeTa 1o
nabopaTopHOit pabore 1. TTo xakoMy MpU3HAKY pEaKIUU NOIPA3ACIAIOTCA Ha TIPOCTHIE U CIIOKHBIE, TOMOTEHHBIEC U T€TepOreHHbIE?

Bomnpocs! k mabopatoproit padore «CKOPOCTh XUMHIECKUX PEaKIH»:

2. Kakue peakuuu Ha3bIBaloTCs CIOKHbIMU? Kakasi cTalusi CIIOXHOM peakiuu sipisiercs numutupyromei? 3. Tlepeunciure dakropsl,
OT KOTOPBIX 3aBUCHT CKOPOCTh PEaKITHH.

4. Kax dopmynupyercst 1 Kak 3alichlBaeTCs B MaTeMaTH4eckoM Bujie rpasuiio Baur-I'odda?

5. Kakas sHeprus Ha3pIBaeTcs 3Hepruei axtuBanuu? Kak oHa BIMSET Ha CKOPOCTh XMMHMYECKOH peakmuu? 3aBHCHT JH OHa OT
TeMnepaTypbl?

6. KakoB Qu3ndeckuii cMbICI MPEAIKCIOHEHIIMAIEHOTO MHOXHTEIS B ypaBHeHNH AppeHuyca? OT 4ero OH 3aBHCHUT M HE 3aBUCHT?

7. Kunernueckoe ypaBHeHue peakuuu umeet Buj V = k-Ca-Cp’. Kak u3MeHUTCS CKOPOCTh PM YBEIUYEHUH KOHLEHTpanuil A u B B 2
pasza? Kak nmpy 3TOM M3MEHHTCS] KOHCTAHTa CKOPOCTH?

3. 3ammura M]3

Bompocsr:

1. OOBsicHUTE, MMOYeMy KOHIICHTPAILlMs PEarcHTOB M KaTalM3aTOp HE BIHSAIOT HAa 3HAYCHHWE KOHCTAHTHI paBHOBecws? Paccuwmraiite
PaBHOBECHYIO KOHIIGHTparuio Bogopoma B peakmum 2HI(T) <> H2(r) + I2(r), ecnmu HavanmbHas KOHIIGHTpAIUS WOJOBOIOPOIA
cocrarisia 0,55 Momns/i1, a KOHCTaHTa paBHOBecHs paBHa 0,12.

2. 3anummTe OCHOBHBIE CTAJUHM PACTBOPEHHUS TBEPABIX BEIIECTB, KAKMMH TEIUIOBBIMH 3(dexramu oHM compoBokmarorcsa. Ilpu
pactBopenun 10 T ruapokcuaa Hatpus B 250 M Boasl TemmnepaTypa moBbicwiiack Ha 9,7 K. Paccumraiite SHTaNBIUIO PacTBOPEHUS
THIPOKCHIA HATPHS, IPUHIMAs yISIbHYIO TEINIOEMKOCTh PaCTBOpa PaBHOH yAEIbHOH TerroeMKocTH Boabl 4,18 JIx/(1-K).

3. Beruncnute TeMiepaTypsl KpUCTAUTH3AIMH U KUIIEHUS pacTBOpa, coaepkamero 3,4 r ximopuaa 6apus B 100 r Boabl, ecian Kaxkymias
CTeNeHb KPUCTAUIN3AIMU COJIU B pacTBoOpe cocTasiseT 75 %.

4. 3anmumuTe ypaBHEHUs TOKOOOPA3ymOMICH peaKIuy U MPOLECCOB MPOTEKAIONINX HA KaTOAE M aHOJE AIICKTPOJIA3a BOJHOTO pacTBOpa
CaCly. Beruncnure 00beM rasa, BBIICISIONIETOCS HA aHOJIE, €CIIH JIEKTPOJIH3 NpoBo i B TedeHuH 30 4 mpu cmie Toka 98 A, BRIX0O 1




OIIeHO‘-IHI)le MEpOINpUusTUs le/lMele THIIOBbBIX KOHTPOJBbHBIX 32}12Hﬂﬁ

10 TOKy cocTaBui 75 %.

4. OwuJiaiiH TecTUpOBaHUe 1. PaccunraiiTe 5KBUBaJICHTHYIO Maccy MarHus. Y Ka)KUTe YHCIOBOE 3HAUCHHE
(He3aBHCUMBII KOHTPOJIb) 2. YCTaHOBUTE NOCIIEJOBATEIBHOCTD 110 YBEINYEHHIO TETUIOEMKOCTH METAIJIOB
3. Paccuwnraiite 00peM Bosoposa (H.y.), BEIISTUBIINANCS NP B3aUMOACHUCTBIH 48 T MarHus ¢ pa30aBIeHHON a30THOW KHCIIOTOIA.
5. OKk3aMeH [Ipumep sK3aMEHAIMOHHOTO OHMIIETa
1. Marepusi. OCHOBHBIE TIOHATHSI U 3aKOHBI XUMHUH. Kitaccndukanus 1 HOMEHKJIATypa HEOPTaHUIECKUX COSTMHEHHH.
2. OO0BsacHUTE 00pazoBaHUE XUMUIECKOH CBs3M B Monekyine CHy, ncnons3ys metox BC.
3. Oneprust aktuBanun npocroi peaknuu 2NO + O = 2NOzpaBra 10 x/[/Moxb. Bo ckompko pa3 yBemMUWTCS KOHCTAaHTA
CKOpPOCTHU 3TOM peakLuy NpH MOBBIIEHUH Temneparypsl ot 27°C no 37°C?
4. Temneparypa kunenusi pactBopa, coxepkamiero 18,18 r KNO3z B 100 r Boxsl, paBra 101,8°C. Omnpenenure KaXyuryrocs
creriens auccormanuu KNOs B pactBope.
5. Brruuciure 2JIC rajbBaHMYECKOTO 3JEMEHTA, COCTOALIEIO M3 JKEJIE3HOro 3JieKTpona, morpyxkeHHoro B 0,01 M pactBop
Fe(NO3)2, u cepedpstroro snekrpoa, morpyxensoro B 0,001 M pactsop AGNOs.
MeTOJII/I‘-IeCKI/Ie YKa3aHus 10 nmpoueaype onCcHuBaHust
Ne OneHouyHbIe IIpoueaypa npoBeaeHusi OLIeHOYHOr0 MEPONPUSITHSI U He00X0AMMbIe MeTOAUYECKHE YKAZAHUS
MEepONpHUsITHS
1. IIuceMeHHas [MpakTHyeckoe 3aHsITHE 3aKaHUYMBAETCS TICbMEHHON MPOBEPOYHOM pabOTOM, KOTOpasi BKIIIOYAET B ce0st 3 3aaHusl, COCTABICHHBIX
poBepoyYHas paboTa Ha npernojaBaTesieM 1o TeMe MpakTuieckoro 3ausaTus. Ha paborty orBoautcst 10 MUHYT, 3aT€M CTYIEHTHI CAAIOT CBOM padoThl. Kaknoe
MIPAKTUYECKOM 3aHATUI 3aganue ouennBaercs B 0,33 Oajuta, TakuM 00pa3oM, 3a JaHHOE OLIEHOYHOE MEPOIPHSTHE CTYJICHT MOXKET NOIYyUUTh 10 6 6amios. [is
MOJICOTOBKHU K IMPAKTUUECKOMY 3aHSATHIO CTY/AEHTY HEOOXOAMMO IPOPa0d0TATh JEKIIMOHHBII MaTepral, MaTepuall y4eOHUKOB W/HiH
y4eOHBIX TOCOOUH.
TpeboBanust K 0HOPMIICHUIO TPOBEPOYHOM PaOOTHI:
1. B 3aiannu 00s13aTeNIbHO yKa3bIBAIOTCS CIIEAYIOMmasi HHPOpMAIHs: HOMEp 3a7aHus, HOMEp BapHaHTa, (PaMHIIHS, UMsI, OTYECTBO CTY/ICHTA;
HOMEp TPYTIIIHL.
2. Pemenne xax1oi 3a/1a4u JTOJDKHO OBITH TTOJIPOOHBIM, C BKIIFOUEHHEM NTPOMEXYTOUHBIX PACUETOB, YKa3aHUEM HMCIOIb30BaHHBIX 3aKOHOB,
IpaBWI ¥ GOPMYJI; Y MOTYIAEMbIX B KaXK/JIOM JICHCTBIH YUCICHHBIX BEJIMUUH yKa3bIBACTCSI €AMHALIA N3MEPEHNUS (Pa3MEPHOCTBD).
KpuTepuu oneHuBaHMs OJHOTO 3adaHUS:
a. 3ajaHue BBIIIOJIHEHO MOJHOCTHIO BEPHO U 0(OPMIICHO 110 TpeboBaHusIM — 1 Gasul.
b. 3amaHue BBIMOIHEHO MOJIHOCTHIO BEPHO, HO HE 0QOpMIIEHO 10 TpeboBanusM — 0,9 Gasa.
C. 3ajaHue BBIOJHEHO HANOJOBUHY NpaBuibHO — 0,5 Oasia.
d. 3apmanue He BeimonHeHO — 0 GaIIOB.
2. 3ammura UJ13 W3 crynenta cogepxut 20 3amay u ynpaxuenuit u3 JJOI12, nepedens KOTOpIX HaxoauTcs B Bapuante M]3 kaxmoro ctyaeHta. Tembr

OXBaTBIBAIOT BCE PA3/IeNIbl MPOrPaMMBI TUCIIUITIHHEL.

ITpenopaBarens obecrieynBaeT CBOEBPEMEHHOE MOJTyIEHNUE CTyIeHTaMu BapruanToB M]3, a Takxe

MIPEI0CTaBIISIET HJIEKTPOHHYIO CCHUIKY Ha COOPHUK 3a]a4d U YIPaKHEHUH.

W13 BHINOTHSAIOTCS B OTEJIBHOM TETpay, IPH 0(hOPMIICHUH KaXKJIOTO 3aJaHnsl 0053aTeNbHO YKA3bIBAETCsl €T0 HOMEP, TIPUBOANTCS
TIOJTHOCTBIO TEKCT YCJIOBHS KaXKA0T0 33aHus. Pelrenne Kaxa0ro 3aanust JOJKHO OBITh IOAPOOHBIM, C BKIIOYEHHEM IIPOMEKYTOYHBIX
pacy€roB, paccyk/IeHHH, MOSICHEHHH, ¢ YKa3aHHEM HCIO0JIb30BaHHBIX 3aKOHOB, MPABUII M (YOPMYII; Y IOJy4aeMbIX B KaXK/IOM JISHCTBUH




OneHouynbie
MepOonpHUsITHS

Hpouez{ypa NMpoBeACHUA OLCHOYHOT0 MEPONIPUATHA U HeOﬁXOIII/IMl)Ie METOANYECCKUE YKA3aHUA

YHCIICHHBIX BEJIMYMH YKa3bIBaeTCs SAMHMIA M3MepeHus (pa3MepHocTh). /I3 mpoBepsieT npenopaBateib, BEAyLIHil Ja0opaTOpHbIe
3aHATHA. B TeueHWe HemeNnu CTYyIEeHT JOJDKEH PeIIUTh He MeHee 2-X 3a1ad.

Cymmapssriii peiituar 3a /13 cocrasmser 20 6amios.

KpuTtepuu oneHNBaHHMSIOAHOTO 3aJAHUS:

. 3anmanne 0opopMIICHO B COOTBETCTBUH C TPEOOBAHISIMU M CIJAHO BOBpeMs — 1 Oam.

. 3amanne opopMIICHO B COOTBETCTBHH € TPEOOBAHMSIMH, HO cIaHO He BoBpeMs — (0,5 Garra.

Ecnu 3a1anye BHIONHEHO € 3aMEYaHUSIMU, TO CTYJICHT HCIPABIISICT OLIMOKY U CIAaeT 3aJjaHue BHOBb. baiuibl 3a ucripaBiieHus He
CHIIKAIOTCSL.

3ammTa oTUeTa M0
nabopaTopHOit paboTte

B Hauane mabopaTopHO# pabOTHI CTYJIEHT MOJyYaeT JOMYCK K paboTe, I 4ero OH MpPeI0CTaBIIseT IPETOIaBaTeNI0 KOHCIIEKT
71a00paTOpHOI paboThI, B KOTOPOM KPATKO M3JI0KEHBI TEOPETUUECKHE OCHOBBI, C(HOPMYIUPOBaHA 1IeNb PadOTHI, PUCYTCTBYET
9KCIIEPUMEHTANIbHAS YaCTh, PUCYHKH M TaOJIUIIBI SKCIIEPUMEHTAIIBHBIX JaHHBIX (TIpH HeoOxoaumMocTH). [1o okoHYaHuM 1abopaTopHOit
paboTHI CTYJICHT CIaeT OTYET, B KOTOPOM NPHUBE/ICHBI YPAaBHEHUS PEaKLMi, ONIMCaHbl HaOII0/ICHHS, IPUBEACHBI pacyeThl, CJeTIaH
MIPOMEKYTOYHBII BBIBOJI 110 KaXJIOMY OIIBITY, CA€IaH 00K BBIBOJ N0 JlabopaTopHOii paboTe.

CyMMapHBI# pedTHHT 3a Tab0paTOpHYIO paboTy cocTaBisieT 1 Oam.

Kpurepnu oueHMBaHUSIKOHCIIEKTA-0TYeTa K JIa0opaTopHOii padore:

. [MoxroroBka k maboparopHoOi padote — 0,2 HGamnna.

. Ortuet o mabopatopHoii padote — 0,3 Ganra.

. 3amura maboparopHoit paboTsl — 0,5 Gaymra

»

OmnunaiiH TeECTUpOBaHUE

CTy,HeHT IMOCJICAOBATCIIBHO BBOAUT OTBCTHI HA BOIIPOCHI, BpEM TCCTUPOBAHUC OI'PAHUYCHO 30 MuH.

OKk3aMeH

CTyzneHT B Ha3HAUCHHOE BPEMsI U IaTy MPUXOAUT B ayanuToputo. CTyIeHT BEIOMpaeT Ounet, B KOTopoM 5 Borpocos (1 TeopeTnueckuit
BOTIPOC, 4 IpaKTHUECKUX 3a7aHus). B Teuenne 30 MUHYT CTYAEHT TOTOBUTCA U JJaJle€ OTBEUAET YCTHO Ha BOIPOCHI, COMPOBOXKIast CBOH
OTBET MosicHeHusAMHU. Bpems otBeta 10 MUHYT.

Kpurtepnu onieHuBaHus OTBeTAa:

1. CTyzeHT OTBETHII Ha BCE BOIIPOCHI MOJHOCTBIO BEPHO ¢ nosicHeHusiMu — 20 0aJuios;

2. CTyaeHT OTBETHII Ha 4 BOIIPOCa BEPHO C MOSCHEHUIMHU — 16 6asuios;

3. CTyZeHT OTBETHJI Ha JBa BOIPOCA BEPHO C MOSCHEHUSIMH U Ha OJHH BONpPOC JacTHyHO — 112 Ganna;

4. CTyneHT OTBETHII Ha JiBa Bompoca U MeHee — () 6auios.




MHWHHUCTEPCTBO OBPA3OBAHUSAN HAYKHA POCCUICKOW ®EJTEPAIINNA
DenepanbHOE IOCY1apCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE yUPEXKICHHE
BBICIIETO 00Pa30BaHMA
«HATIIMOHAJIBHBIN UCCIAETOBATEJIbCKUI TOMCKWI MOJUTEXHUYECKWNA YHUBEPCUTET»

KAJIEHIAPHBIN PEATUHT -TIIAH JACUUATIIMHbI
2018/2019 yuebHbIii roa

OLIEHKHA Jlucuuruiisa Jlexun 8 qac.
A Xumus 1.1
+ 96 - 100 6amnoB IIpaxr. 3anatus 4 yac.
«OTINIHO»
A 90 - 95 GamtoB 10 HalpaBJICHAIO JIa6. 3ansaTus 8 yac.
B 1 80 - 89 6amos
+ 18.03.01 Xumuueckas TeXHOJIOTHs Beero ayn. 20 | wac.
«Xopo1o» pabora
B 70 - 79 6amtoB
CPC, 4 196 | wyac.
216 qac.
C+ 65 — 69 6amioB
«Y TOBJL.» HUTOI'O
55 — 64 6amtoB 6 3.e.
3auTeHo D 55 - 100 6amnoB
Heynosnerso "
pUTENBHO / F 0 - 54 GamnoB TOT.KOHTPOIH Jxsaven
HE3aYTEHO

Pe3yJ’ll)TaT])I oﬁyqunﬁ o JUCHMIIJIMHE:

P/l | I[IpumeHeHNE OOIINX 3aKOHOB, TCOPHUH, ypaBHEHUH, METOJIOB XUMHUH TP N3YUYCHIH XUMUIECKHAX MTPOIECCOB

P)_'[2 Brimonnenue pac4ucToB (CTCXI/IOMeTpI/I‘-ICCKI/Ie, TCPMOJUHAMUNYICCKUC, KI/IHeTI/I‘IeCKI/Ie) IIpyu TPOBCACHNUN XUMHUYCCKUX
MPOIECCOB

P/13 | IlpumeHeHue SKCIIEPUMEHTANBHBIX METOIOB OTNPEAEICHUS CBONCTB BELIECTB U MapaMeTPOB XUMHUYECKUX PEaKIUi

PII4 Brmonaenne 06pa60T1<1/1 " aHaJIn3a JaHHBIX, HOJYYCHHBIX B X0I€ TCOPECTUICCKUX U SKCIICPUMCHTAJIbHBIX

HUCCIIEI0OBaHAN

O1eHOYHBIE MEPONPUATHS:

OueHoYHbIe MePONIPUATHUS Koa-Bo Banusl
Tekyuuii KOHTPOJIb:
TK1 3amuTa oT4eTa 10 JIabopaTopHOi padboTe 4 40
TK2 Samura UJ13 1 10
TK3 [IpakTudeckoe 3aHsATHE 2 18
HK HesaBucumblii KOHTPOJIb (OHJIAH TECTHPOBaHNUE) 12 12

I[IpomexyToyHas aTrecTanms:

T1A1 DKk3aMeH 1 20

nTOrOo 100
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HNudopmanuonHoe odecnieyeHne

YueoHnast
JIMTepaTypa

HnTepHer-
pecypesl

Buneo-
pecypcebl

Tecr 1. ATOMHO-MOJEKYIIpHOE YU€HUE U
CTEXHOMETPHS

TK

OCH2

OP1

BP1

BemonHeHNe MEpONIpHUATHI B paMKax
CaMOCTOSITENEHOM PaboTHI CTyAEHTA:
popaboTKa MaTepHala, BRIHOCUMOTO Ha
CaMOCTOSITENEHOE U3YYEHHE.

BP3

Tecr 2. Kitaccnguxanus HeOpraHn4ecKux
COETMHEHUI

TK

OCHI

OP1

BP1

P13
P14

BrImosHeHHE MEPOTIPUSITHI B paMKax
CaMOCTOSTENbHOM paboThI CTyACHTA:
BeinoaHeHue MJ13. Pabora ¢ nekuoHHBIM
MaTepHaIoM, MOUCK JIUTEPATYPhI H
JJIEKTPOHHBIX HCTOYHHKOB HH()OPMAIIHH.

BP3

Tect 3. OBP

TK

OCHI

OP1

BP1

P/l

JlaboparopHast pabota 1. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEaKIIUU

TK

TIOI2

OP2

BP2

P2
P14

BeITONIHEHHE MEPONIPUATHIA B paMKax
CaMOCTOSTENILHOM pabOTHI CTY/ICHTA:
npopaboTKa Matepralia, BBIHOCHMOTO Ha
CaMOCTOSTEIIPHOE H3YUCHHE.

BP3

Jlexuus 1. CtpoeHue atoma u
[Teproanueckuii 3aKoH

OCHI

OP1

BP1

P/l
P2
P/I3
P14

Tect 4. Ctpoenue aroma

TK

JIOI2

OP2

BP2

BrinonHenne MeponpusTuil B pamkax
CaMOCTOSITENBEHOM paboThI CTyAEHTA:
BoeimosHeHue NJ13. PaboTta ¢ JeKInoHHBIM
MaTepHaIoM, IOUCK JIUTEPATYPHI U
JJIEKTPOHHBIX HCTOYHUKOB HH()OpMALIUH.

18

BP3

[Ipaktudeckoe 3anatue 1. XuMudeckas cBA3b,
CTPOCHUE MOJICKYII

TK3

JIOT12

3P2

BP2

Tect 5. Xumuueckas CBSI3b

TK

JIOT12

3P2

BP2

BeIoNIHEHHE MEPOTIPUATHIA B paMKax
CaMOCTOSTENILHON pabOTHI CTY/ICHTA:
npopaboTKa MaTeprala, BBIHOCHMOTO Ha
CaMOCTOSTEIILHOE H3YUYCHHE.

18

BP3

P/l
P14

Tect 6. KommaekcHble COeTMHEHUS

TK

OCHI1

OP1

BP1

BeImoNHEHHE MEPONPUATHIA B paMKax
CaMOCTOSTENILHON pabOThI CTY/ICHTA:
npopaboTKa MaTeprala, BBIHOCHMOTO Ha
CaMOCTOSTEIIbHOE H3YUCHHE.

18

BP3

P/l
P2
P/3
P14

Jleximst 2. OCHOBBI XUMHUYECKOMN
TEPMOIUHAMUKH

OCHI1

9P1

BP1

Tect 7. TepMOXUMUUECKHE PACUETHI

TK

TOIII

OP2

BP2

BeImosiHeHHE MEPOTIPUSITHI B paMKax
CaMOCTOSTENbHOM paboThI CTyAEHTA:
BeinosTHeHue MJ3. Pabora ¢ TeKIIMOHHBIM
MaTepHaIoM, TOUCK JIUTEPATYPHI H
JIIEKTPOHHBIX HCTOYHHKOB HH()OPMAIIHH.

15

BP3

P/l
P2
P/13
P4

Tect 8. Xumuueckoe paBHOBECHE

TK

OCHI

OP1

BP1

BeInosiHeHHE MEPOTIPUSITHI B paMKax
CaMOCTOSITEIIBHOW PabOTHI CTYICHTA:
BbInosiHeHue UJ13;

[ToaroToBKa K pyOeKHOMY TECTHPOBAHHUIO 1.
Pabora B 3JIEKTPOHHOM Kypce.

15

BP3

Tect 9. Kunernueckue pacuersl

TK

BP2

P/

JlaboparopHast pabota 2. CkopocTh
XUMHUYECKON PEAKLIMU

TK

10

BP3

PII2
PJI3
P14

BhinosiHeHHEe MEPONIPUATHI B paMKax
CaMOCTOSITEIbHON PabOTHI CTYAEHTA:
BeinoaHeHue MJ[3. Pabora ¢ TeKIIHOHHBIM
MaTepHaIoM, TIOUCK JUTEPATYPhI U
QJIEKTPOHHBIX HCTOYHMKOB MH()OpMAIUH.

15

10

Pl

Jlexuus 3. PacTBOpBI HEANEKTPOIUTOB

OCHI

OP1

BP1
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Tect 10. CriocoOBI BEIpayKEHUS
KOHIICHTPAIlUH PaCTBOPOB

TK

1 JOII2 OP2 BP2

BemonHeHNEe MEpONIpHATHI B paMKax
CaMOCTOSITENBEHOM PaboTHI CTyAEHTA:
popaboTKa MaTepHaa, BRIHOCUMOTO Ha
CaMOCTOSITENFHOE U3YYEHHE.

15

BP3

11

Tecr 11. KommuraTuBHBIE CBOIICTBA
pacTBOpPOB

1 OCHI OP1 BP1

P/l
P2
P/I3
P14

JlaGopaTopHast paboTa 3. VloHHBIE peakIuu. 2 TK 1

['upponus coneit

TK 2

10 JOII2 OP2 BP2

BemonHeHNe MEpONIpHUATHI B paMKax
CaMOCTOSITENFHOM PaboTHI CTyAEHTA:
popaboTKa MaTepHaa, BRIHOCUMOTO Ha
CaMOCTOSITENEHOE U3YYEHHE.

15

BP3

12

P/l
P2
P14

Tect 12. PacTBOpBI 31EKTPOIUTOB

[EEN

OCHI OP1 BP1

[Mpakrnaeckoe 3ansTe 2. CocoOs!
BBIP2)KEHHS] KOHIIEHTPAIIMH PACTBOPOB

2 TK 3

6 JOII2 OP2 BP2

BeImosiHeHHE MEPOTIPUSITHI B paMKax
CaMOCTOSITENFHOM PaboThI CTyAEHTA:
BeinoHeHue MJ13. Pabora ¢ TeKIIMOHHBIM
MaTepHaIoM, MOUCK JTUTEPATYPhI H
JIIEKTPOHHBIX HCTOYHHKOB HH()OPMAIIHH.

15

BP3

13

P/I1
P/I2
P14

Jlexius 4. ['anpBaHNYECKHE DJICMEHTBL.

OCH1 OP1 BP1

Tect 13. 'albBaHHYECKHE DIIEMEHTHI

TK 1
TK 2

1 JOIT2 OP2 BP2

BeIoNIHEHHE MEPOTIPUATHIA B paMKax
CaMOCTOATENILHON PabOTHI CTyAEHTA:
npopaboTKa MaTepraia, BBIHOCHMOTO Ha
CaMOCTOSITEIIbHOE U3YUYCHHE.

12

BP3

14

P/I1
P2
P/I3
P14

Tect 14. Dnexrponu3

OCH1 OP1 BP1

JlaGoparopHas paboTa 4. DieKTpoan3
pacTBOpoB

2 TK 1

TK 2

10 JIOI2 P2 BP2

BeIoNIHEHHE MEPOTIPUATHIA B paMKax
CaMOCTOATENILHON PabOTHI CTyIEHTA:
npopaboTKa MaTepraia, BBIHOCHMOTO Ha
CaMOCTOSITEIIbHOE U3YUYCHHE.

12

BP3

15

P/l
PJ13

Tecr 15. Koppo3us meTauioB

1 OCH1 OP1 BP1

BrinonHeHne MeponpusTUil B pamKax
CaMOCTOSITENBEHOM PaboThI CTyAEHTA:
BeimosiHeHue MJ13. PaboTta ¢ JeKInoHHBIM
MaTepUaoM, MOUCK JTUTEPATyphl U
JJIEKTPOHHBIX HCTOYHMKOB HH()OpMAIIUH.

12

BP3

16-

IK3aMeH

ITA1

22-40

O0mmii 00eM padoThI 1O AU CUHHIIHHE

20

55-100

HNudopmauuonHoe obecneyenue:

Ne
(xom)

OcHoBHas1 yueOHasl IUTEpaTypa Ne

(OCH) (xom)

Ha3zBanue
3JIEKTPOHHOTO
pecypca (IP)

Anpec pecypca

OCH1

I'munka, JI. H. O0mas xumus: yaeOHUK 9P1
Juta 6akanmaBpoB.- Mocksa: FOpaiir,
2013. -901 c.

KoncmexTr neximii,
y4eOHbIC TTOCOOHS,
BOIIPOCHI U 33JIa4H

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

OCH2

Vraii, 1. A. Obmias 1 HeopraHudeckas 2P2
XUMHUSA: y9eOHUK A7 By30B. - MocKkBa:
Bricmias mxoma, 2007. - 527 c.

Tpenaxep,
BUPTYyaJIbHbIE
n1abopaTopHbie pabOThI

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

Ne
(ko)

JlonojiHuTeNbHAS YueOHas Ne
auteparypa (J1OII) (ko)

Buneopecypcs (BP)

Anpec pecypca

TIOI11

JIngun, P. A. KoHCTaHTBI BP1
HEOPTaHMYECKUX BEIIECTB : CIIPABOYHHUK

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

/P. A. JInpun, JI. JI. Aunpeesa, B. A.
Mosouxko. - Mockaa: Ipoda, 2008. -685
c.

JOIN2 | 'muuka, H. JI. 3agaun u ympakHEHUS BP2 | Enunast KojuieKius http://school-collection.edu.ru/catalog/
o obmielt xumun: yaebHoe mocodue. - TUPPOBBIX
Mocksa: Unterpan-Ilpecc, 2011. - 240 00pa3oBaTENBHBIX
c. pecypcoB
BP3 | Bumeosekuuu mo http://ocw.mit.edu/courses/chemistry/5-
XMMHH B 111-principles-of-chemical-science-fall-
MaccauyceTckom 2008/video-lectures/
TEXHOJIOTHIECKOM
WHCTUTYTE
BP4 |Buzaeo xumuueckux http://www.teachthought.com/learning/50-
9KCIIEPUMEHTOB awesome-chemistry-videos-for-blended-

or-flipped-classrooms/
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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/



