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Poab nucuuniauabl «Xumus 1» B popMHUPOBaHNH KOMIIETEHIUH BBINTYCKHHUKA:

Kox HamnveHoBanue CocraBasiioniye pe3yJbTaTOB OCBOCHHUS (1eCKPUNTOPbI KOMIIETEHIHH)
KOMIIETCHIUH KOMIIE B
J1ajieHne
(CYO0) (CYOO) Kox b Kon YMmenus Kon 3uanus
ONBITOM
Bnaz[eeT OIIBITOM ITPUMEHEHU S 3aKOHOB
€CTECTBECHHBIX HAYK U MATEMATUICCKUX Vmeer peumaTts 3aga4nu 3Hae’r 3aKOHBI €CTECTBEHHBIX HAYK U
METOJIOB M MOJIEJIEH JUIs peLIeH s 3a1a4 TEOPETHIECKOro H NMPHKIIAIHOTO MAaTeMaTHYECKHE METO/IbI TEOPETHIECKOTO
Criocoben YK(Y)-1.B1 . JLCIICH 213 p . VK(Y)-1.V1 P pHkIan YK(Y)-1.31 bl TEOP
TEOPETUICCKOT'0 U MMPUKIIATHOTO XapakTepa XapakTepa
OCYIECTBIIATH
Xapakrepa
HOHUCK,
KPUTUYECKUI
AHAJIN3 U CUHTE3
HHQOpMaHu
VK(V)-1 bopmat,
HPUMEHATE VmMeer 060611aTh yCBauBaeMbIE
CHCTeMHBIH Bnaneer penpoaykTUBHBIME METOJAaMU
. 3HAaHUA €CTECTBEHHBIX HAYK 3HaeT penpoayKTUBHBIE METOIbI
MOAXO. VI II03HABATCIIbHOM ACATCIBHOCTH U o
MBIC/UTETLHBIMY ONEPALHAMHU VIS KaTeropusamMu CUCTEMHOT'O aHaJIn3a U TIO3HAaBATCJIBHOU ACATCIIbHOCTH, IIPU3HAKU
peICHUA YK(¥)-1.B2 YK(Y)-1.V2 10/1X0/1a ¥ MBICIUTEIbHBIMU YK(V¥)-1.32 CHCTEMHOTI'0 TIOAX0/]a U CHCTEMHOTO
IIOCTaBJICHHBIX peueHus 3a1a4 €CTCCTBEHHOHAYYHBIX OllepaLHAMH aHATU3a, CHHTE3 aAHAM3a
) )
3a1a4 JHUCHHIITIAH
CpaBHCHUS U OLICHKH
T'oroBHOCTB
HCIOJIB30BAaTh
3HAHUA O
CTPOEHUH
BEIIECTBA,
pupoie
XUMHYECKOH
CBSI3U B 3HaeT OCHOBHBIE TIOHATHS M 3aKOHBI
I Bnageer meTogamu TeopeTudecKoro ‘YMeeT BBISBIATH B3aUMOCBSI3b XUMHH, 3JIEKTPOHHOE CTPOEHHE
p U DKCIIEPUMEHTAIILHOTO MEXJ1y CTPYKTYpOii, CBOMICTBaMHU U aTOMOB M MOJIEKYJI; OCHOBBI TEOPHH
KJ1accax N o
OTIK(Y)-3 | xuvmueckix OIIK(Y)- | uccnenoBaHUsS XUMHYECKHX OIIK(Y)- PeaKUMOHHOH CITIOCOOHOCTHIO OIIK(Y)- | XUMHYECKO¥ CBSI3U B COCAMHCHUAX
CoeMHerHH I 3.B1 MIPOLIECCOB U ABJICHUM, aHaNu3a 1 3.V1 XUMHUUYECKUX COCIUHEHHH, 3.31 pa3HbIX TUIIOB, CTPOCHHE U CBOMCTBA
oHIMA 00pabOTKH SKCIIEPHUMEHTATBHBIX MPOBOJIUTH CTEXHOMETPUUECKUE KOOPAMHAIMOHHBIX COETMHEHUH,
MOHUMAaHUS
o JIaHHBIX pacuersl CTpOEHHE BEIIeCTBa B
CBOICTB
KOHJICHCUPOBAaHHOM COCTOSIHUU
MaTepUaJIOB U
MeXaHu3Ma
XUMHYECKUX
MPOLIECCOB,
MPOTEKAIOUINX B
OKpYKaroleM

MHpe




2. Iloka3zarenu u METO/JAbI OLICHUBAHUA

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 JHCHHILIHHE

Koa unaukaropa

HaumenoBanue pasaena

MeToabl O1leHUBAHUS

Kon HaumenoBanue JOCTHKEHUS JHCHUILIHHBI (OLeHOYHBIE MEPONIPHUATHS)
KOHTpOJIl/[pyeMOﬁ
KOMIEeTeHUHH (MM ee
YaCTH)
PI 1 [IpumensATh 3HAHUS OCHOBHBIX IOHSATHIM U 3aKOHOB 1. Teopernueckue ocHoBbl | 3ammta MJI3.
XUMHUHU, COBPEMEHHBIX TEOPUN CTPOCHMS BELIECTBA XUMUH. E>xeHenenbHOE TECTUPOBAHME.
JUTS OTTUCaHusI (PU3UIECKUX U XUMUYECKIX CBOHCTB 2.Ctpoenue atoMa u
COCIMHEHU. YK(Y)-1 NEePUOIUYHOCTh CBOMCTB
OIIK(Y)-3 XAMUYECKHX DJIEMEHTOB U
UX COEOUHEHUN.
3. Xumu4deckas CBS3b 1
CTPOEHHUE MOJIEKYII.

P/ 2 BBINOIHATE KOJIMYECTBEHHBIE PACYETHI 11O 1. Teopernueckue ocHoBbl | 3amuta MJI3.
XUMHYECKUM (popMyrnaM, ypaBHEHUSM XUMHUYECKUX XUMUU. ExenenenbHOe TeCTUpOBAHUE.
peaKkIuil ¥ COAEPKaHUIO BEIIECTB B PACTBOPAX, 2.Ctpoenue atoma 1
aHAJIM3UPOBATh U 0000IATH OTyYCHHbBIE YK(Y)-1 NEePUOJIUYHOCTb CBOMCTB
pe3yJIbTaThI. OIIK(Y)-3 XUMHYECKHUX 3JIEMEHTOB U

UX COCIUHEHUM.
3. Xumuueckas CBA3b U
CTPOEHHE MOJIEKYII.

P13 Hcnonb30BaTh 3KCIEPUMEHTATIBHBIE METOIbI 1. TeopeTrueckue OCHOBBI | 3aliuTa OTYeTa 1O
HCCIEAOBaHUS /JIsl YCTAaHOBJIEHHS COCTaBa, XUMUU. nabopatopHoit padorte.
XUMHUYECKHUX CBOMCTB BEILECTB, IPUTOTOBIICHUS 2.CtpoeHnue atroma u
PacTBOPOB U OINPEAEIICHUS X KOHLIEHTPAUH. ONK(Y)-3 NEePUOJIMYHOCTH CBOMCTB

XUMHYECKHUX DIIEMEHTOB U
UX COCJIMHECHMI.

3. XuMnueckas CBA3b U
CTPOEHUE MOJIEKYIL.

3. IlIkaJja oueHUBaAHUSA

HOpr}IOK opraHu3allii OLUCHHUBAHUA PE3YJIIbBTATOB O6y‘IeHI/I5[ B YHUBCPCHUTCTEC PEIrIIAaMCHTHUPYCTCA OTACIBHBIM JIOKAJIbHBIM HOPMATHBHBIM AKTOM —
«Cucrema OLICHUBAHUA PC3YJIbTATOB 06yquI/1;1 B TOMCKOM HOJIUTEXHHUYIESCKOM YHUBCPCUTETC (CI/ICTCMa OL[CHI/IBaHI/ISI)» (B ,Z[CﬁCTBymIJ.IGﬁ penaxunn).




Hcnonp3yercst OamibHO-PEUTHHIOBass CHCTEMa OIICHHWBAaHUS pe3yabTaToB oOyueHus. VToroBas omeHka (TpaAMLMOHHAS M JIMTEpHas) MO BHAAM
yueOHol nesrenbHOCTH (M3yueHue auctuminH, YHWPC, HUWPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OINPESIsIeTCs CyMMOHW O0ayuioB IO
pe3yJibTaTaM TEKYILEro KOHTPOJISI U IPOMEXYTOUHOM aTTecTaliuy (MTOroBasi peHTUHIOBas olleHKa - MakcuMyMm 100 6amioB).

PacnipeniesieHre OCHOBHBIX M JIONOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPONPUATUS TEKYILEro KOHTPOJIS M IMPOMEXKYTOYHON aTTECTAlUU
YCTAaHABIINBAETCS KAJICHIAPHBIM PEUTHHI-IUIAHOM JUCLIUIUINHBI.

PeKOMeH,Z[yeMaH mKajia Jjisi OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHUS CooTBercTBHE
3aJJaHuA Tpa}]l/llll/lol-lHOi/'l OLICHKE Oﬂpeﬂeﬂeﬂl/le OREHKH

90%+100% «OTIUIHO» OTnuyHOE NOHUMAaHKE TIPeIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BIIa/ICHUE OMBITOM NPaKTHYECKON AeATEIbHOCTH,
HEOOXOANMBIE PE3yNIbTAaThl 00ydeHHs CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, ONM3KUM K MAaKCHMAJIBHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE MOHUMAaHUE NPEIMETa, XOPOILHE 3HAHUS, YMEHHS U OITBIT IPAKTUUECKOM NEesATENbHOCTH, HEOOXOJMMBbIE Pe3yJIbTaThl
00ydeHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIEHEHO MUHUMAJIbHBIM KOJMYECTBOM OAIIOB

55% - 69% «Y 1OBIL.» [Tpuemnemoe MOHNMaHNE MIPEAMETA, YAOBICTBOPUTEIIBHBIE 3HAHNS, YMEHHSI U OTBIT IPAKTHIECKON IESTENbHOCTH, HEOOXOJMMBIE PE3YIIbTATHI
00y4eHust ChOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHMMAJIBHBIM KOJIMYECTBOM 0aljIoB

0% - 54% «HeymoBi.» PesynbTaTel 00ydeHus He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPEOOBAHUSM

1. TlepeuyeHb TUNOBBIX 3aaHUI

OueHo4HbIE MEPONPHSITHS IIpuMepsbl THNOBBLIX KOHTPOJIbLHBIX 321aHHI
1) 3ammra oryera no | KonTponsHbIe BONpOCH (OTBETHI Ha KOHTPOJBHBIE BOIMPOCHI 3aIKCHIBAIOTCS B NMHUCHMEHHOM BHJE U
nabopaTopHoii paboTe. C/IAIOTCS] BMECTE C OTYETOM):

JlabopaTtopHas pabota «Onpenenenre SKBUBAJICHTHON U aTOMHON MacChl METaJIIa

1. IlpuBeaure ompeneseHUe MOHATUN SKBUBAJIEHT M MOJIIpHAs Macca SKBHUBAJEHTOB XUMHUYECKOTO
AJIEMEHTA U COEANHEHHUS.

2. MossipHas Macca 5KBHBAJICHTOB KaKOTro 3JIEMEHTa paBHa 1?7

3. BeruncianTe MOJISIpHYIO Maccy KBUBAJICHTA JIEMEHTA, OKCHJT KOTOPOTO COAEPKHUT 22,2 % KUCIopoAa.
4. Yemy paBHa MoOJIsIpHas Macca HKBUBajeHTa opTopocdopHoil kucnorsl, ecnn 1 momb H3zPO4
MPOB3aUMOJICHCTBOBAJ C | MOJIb TUIpOKCHAA Kaus?

5. MonsipHas Macca SKBHBaJICHTa MeTaljia paBHa 56,2 r/Moib. BeraucnuTe MaccoByro 10110 MeTajlia B
€ro OKCH/IE.

6. Kakoit o6beM kucioposna (H.y.) moTpedyeTcst Ajig peakiuu ¢ 15 r ajnemMeHTa, HMEIOIEro MOJISIPHYIO
Maccy 3KBHBaJieHTa 3 1/Moib?




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUI

JlabGopaTtopHnas padora «OBP»

1. Cpenu BemectB — xyopun >xenesa (II), xnopun xeneza (II), meTaminueckoe *Keae30 CEpoOBOIOPO/I,
Cyab(GUT HATpHs, CEpHas KUCIOTa — YKAKUTE BOCCTAHOBHUTENIb, OKHCIMTEIb U BEIIECTBO C
OKHCIIUTEIBHO-

BOCCTaHOBUTEIHHON JBOWCTBEHHOCTHIO.

2. Onpenenure CTeXMOMETpUIECKUE KOI(D(DUITUEHTHI B PEaKIIUAX:

H,S + KMnO4 + H,SO4 = S + MnSO,4 + K,SO4 + HO

MnO, + KCIO3; + KOH = K;MnO,4 + KCI + H,0

YKaKuTe B HUX OKHCIIUTENb, BOCCTAHOBUTENb U CPENY.

3. Ykaxure YpaBHEHU peakuui: MEXMOJIEKYJIIPHOM, BHYTPHUMOJIEKYJIIPHOU u
TUCIPONOPIIMOHUPOBAHUSA;, B  YpPaBHEHUHM  pEaKUUd  JUCHPONOPIHMOHUPOBAHUS  OMPEICIUTE
cTeXuoMeTpruieckne K03hGuiueHTsr:

Cl, + NaOH = NaCl + NaClO3; + H,0

Cl; + KoMnOy4 = KCI + KMnOy4

KCIO3; = KCIl + O,

Zn + HNO3 = Zn(N03)2 + N, + H,O

JlaGopaTtopHast paborta «I[Ipurorosienue pacrsopa. TurpoBanue»

1. TlpuBenute GopMynbl Ui BBIYUCIEHUS BCEX CIIOCOOOB BBIPAXEHHS KOHIEHTPAllMU PacTBOPOB:
MacCOBOM JIOJIM, MOJIAPHOM, SKBUBAJEHTHOM, MOJISZIBHOCTH, TUTPAa W MOJIBHOW JIOJIM PacTBOPEHHOIO
BELIECTBA.

2. BeiBenute (opmynbl nepexoaa OT MOJIIPHOW KOHIIEHTpAallMM K MacCOBOM [10Jie€ PacTBOPEHHOIO
BELIECTBA, MOJISLIBHOCTH U TUTPY PacTBOpa.

3. Paccumraiite 00beM pacTBOpa THJIPOKCHIA HATPUA C IJIOTHOCTBIO 1,15 r/Mi, HEOOXOMUMBIN Ist
npurotosienus 250 ma 0,08 M pactsopa.

4. JIns weutpammsanuu 10 M pactBopa THApokcwaa Oapusi m3pacxomoBano 7 mu 0,1 H. a3oTHOHU
KHUCIOTHL. OmpenenuTe MOIIPHYIO KOHIIEHTPAIIUIO THAPOKCH A Oapusl.

5. BeiBeauTe MaTemMaTHuUeCKOE€ BBIPRKEHHE 3aKOHA XMMMUYECKHUX SKBUBAJICHTOB NPUMEHHUTEIBHO K
pacTBopam.

6. BriBenmuTe MareMaTHYeCKOE BBIpaKEHUE [UIsI pacyeTa Macchl pPAacCTBOPEHHOTO BELIECTBA, €CIU
M3BECTHBI €r0 MaccoBast 10, 00bEM U IJIOTHOCTH PAacTBOPA.

7. BbiBenuTe MaTeMaTHUeCKOE€ BBIPA)KEHUE Ul pacdyeTa MacChl PaCTBOPEHHOI'O BEIIECTBA B JIIOOOM
00bEME pacTBOpa NMPH U3BECTHON MOJISIPHONM KOHIIEHTPALMU pacTBOPA.

| 3ammra U]13.

Bomnpocsr:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUI

1. Kakue coenuHeHuss Has3bplBaloT okcuaamu? Ilepeuncnure THNBI OKCHJOB, U XapaKTepHbIE
XUMHAYECKHE peakiuu. V3 mpUBeIeHHOrO MEpeyHsl COSAMHEHUH BBIOEPUTE OKCHUIBI U YKKUTE THII
kaxoro: Na,O,, K>0, Fes04, CO, CI,0, Cs,0, BaO, MnO, KO,, SO3

2. HasoBure coenunenus corinacHo HomeHkiatype MIOITAK, ykaxure ux kiacc, u3oOpasute
rpadpuueckue dopmyis: (CuOH),CO3;, NaH,PO4, HMnO,4, Cr,0;, CaSiOs, H,B40;, Cl,0, HPOs.
VYKaKuTe OCHOBHOCTb KUCJIOT, IPUBEECHHBIX BBILIE.

3. Paccumnraiite maccy 2,24 1 (H.y.) okcuaa yriepoaa (IV). Ckoiabko 3TO COCTaBUT MOJIb M MOJIEKYIT?

4. 13 400 r 50%-noro pactBopa (o macce) HoSO4 BeimapuBanuem ynanuwnu 100 r Boasl. Yemy paBHa
maccoBas 1oy HoSO4 B ocTaBmemcst pacrsope?

5. [laiite onpeneneHue NOHATUAM: aTOM, XUMHYECKUH 3JIEMEHT, MOJIEKYJIA.

6. YpaBHANTE peakM1 METOJIOM 3JIEKTPOHHOI0 OajaHca, YKaKUTE OKUCIUTENb, BOCCTAHOBUTEIb U THII
OBP. PaccuuraiiTe MOJsipHBIE MacChl 3KBUBAJIEHTOB OKUCIIUTENS U BOCCTAHOBUTEIIS.

KI + NaClO + H,SO4 — 1, + NaCl + K;SO4 + H,0

7. aiite onpeneneHne NOHITUIM: MOJISIpHAs KOHLEHTPAllKs SKBUBAJIEHTOB BEIIECTBA, MOJIIpHAs Macca
SKBHUBAJEHTA BEIIECTBA, (DAKTOp HKBUBAIEHTHOCTH. YKaXUTE OOO3HAYEHUS U Pa3MEpPHOCTb
COOTBETCTBYIOIIUX BEJINYMH.

8. OnumuTe CyTh TEOPUH CTPOEHMsI aTroma, INpeUloKeHHbIX TomcoHoM u Pesepdoprom. B uyem
3aKJIF0YAJINCh HEJIOCTATKU 3TUX TEOPUIL?

9. JInsa monubaeHa u ceneHa: a) 3alUIIUTE MOJHYIO 3JEKTPOHHYIO (opMmyiy, 0) 3amumurte Gopmyny
BaJICHTHBIX AJIEKTPOHOB, B) M300pa3uTe rpaguueckyio (popMyiy BaJ€HTHBIX AJIEKTPOHOB, B) YKa)KHUTE
KOJINYECTBO HECHApEHHBIX JJEKTPOHOB, TI) YKaKUTE BaJEHTHbIE BO3MOXHOCTH aToMa, [)
OXapaKTepU3yiTe BaJCHTHbIE AIEKTPOHBI C OMOIIbIO KBAHTOBBIX YHUCEIl, €) YKAXKUTE CYMMapHbBIN CIIUH
CHUCTEMBI.

10. DneMeHTHI oArpytIl [-0¥ rPYIIIBI pe3KO PA3TMIAOTCS IO XUMUUECKUM CBOMCTBaAM. YeM 3TO MOKHO
OOBSICHUTB?

11. Ha npumMepe OKCHIIOB 3JIEMEHTOB TPETHEro IMepHoJa MOKaKUTE 3aKOHOMEPHOCTh H3MEHEHUS
OCHOBHBIX CBOMCTB. [IpuBenuTe ypaBHEHMs peakuil.

12. Kakas cBs3b Ha3bIBaeTCs BOJOpOaHON? KakoB MexaHW3M o00pa3oBaHUs BOJOPOJHON CBSI3U?
OO6mwscuure, nouemy s Monekyn HoO m HF oOpa3zoBaHue BOIOPOIHBIX CBSI3€i XapaKTepHO, a s
noao0HbIXx uMm Mosekyn HoS u HCI He xapaktepHo.

13. OObsicHuTe 0OpazoBaHMe G- U T-cBsized. [lepekpriBaHMEM KaKuMX aTOMHBIX OpOMTaneid OHU MOTYT
ObiTb  OOpazoBanei? Merogom BC mokaxute oOpa3oBaHwe MOJeKynbsl Sy, M3o0pasute
MIPOCTPAHCTBEHHOE TIEPEKPhIBAHHE ATOMHBIX OpOUTAJIEH.

14. Vicnonb3yst METO/ BaJICHTHBIX CBsI3eH, MOKAKUTE 00pa3oBaHue MoJieKybl SiFy.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUI

N300pa3ute mpocTpaHCTBEHHYIO KOH(PUTYPALIUIO MOJIEKYJIbl, YKAKUTE BaJICHTHBIN YTOJI.

KakoBa reomerpudeckas popma MOIEKYIIbI?

15. Kakasg yacTuia npoyHee: MOJIEKyJa KUCI0poJa WIM MOJEKYISIpHbId HOH O) 29 Ucnonb3ys meTon
MOJICKYJISIDHBIX OpOWTasei, naiiTe MOTHBUPOBAaHHBIM OTBET. PaccumrtaiiTe MOpPSIOK CBSI3U B KaXKIOU
yactuue. Onpenennre MarHuTHbIE CBOICTBA.

16. Kakne KOMIUIEKCHBIC COSIMHEHIS Ha3bIBAIOT Xenartamu? [IpuBenure mpumMepsl

XeJIaTo00pa3youX JUranoB. OT 4ero 3aBUCUT YCTOMYMBOCTD XEJIATHBIX KOMILIEKCOB?

Cpenu 1aHHBIX KOMILJIEKCHBIX COEIUHEHUH YKaXUTE: a) KATUOHHOE, 0) aHHOHHOE, B) COJIb,

I') KUCJIOTY, /1) OCHOBaHUE, €) aKBAKOMILIEKCHOE, 5K) aMMHUHOKOMIUIEKCHOE, 3) alliJJOKOMILIEKCHOE, M)
cmerranHoe. J{ist Becex coenmuenunit Hanmute HazBaHus: [Cr(H20)sCI](NOs)2; H[AUCLL];

3amaHus pa3MelleHbl B AJIEKTPOHHOM Kypce

https://eor.Ims.tpu.ru/course/view.php?id=1295

| TectupoBanue

IIpumepbI TeCTOBBIX 3aIaHUH
1. Ecu maccoBast 1oJ1st yriiepojia B COSAMHEHUH € BOJOPOIOM paBHa 85,7 %, OTHOCUTENIbHAS TUIOTHOCTh
COEMHEHUS 10 BOJAOPOAY paBHa 14, To ucTUHHAS (opMylia COSAUHEHHS UMEeT BUO_ .
2. Beruncnure o0beM Kuciopona (1), KOTOpI 3aHEMaeT 9 r kucimopona npu 250°C u HOpMaIbHOM
nasieHud. [lomyuyeHHOE 3HaUE€HUE OKPYTIIUTE JIO COTHIX.
3. DkBHUBaJieHTHass Macca opTo(ocodopHOi KHUCIOTHI (I/MOJb), MOITYYEHHOW IMpH B3aUMOACUCTBUU
oprodochopHOit KUCIOTH Maccor 9,43 T 6e3 octatka ¢ 10,8 r ruapokcHaa Kanusi .
4. OOpa3oBaHME KAaKOro BEIIECTBA SIBJIAETCS MPUYMHOM NPOTEKAaHUS PEaKLUU MEXIy KapOOHAaTOM
HaTpus U cosistHOM kucnotoi? (Hamummure hopmyny BemecTBa)
5. HuTtpar kanbIiust MOXKHO MOJIYYUTh B3aUMOJCHCTBHEM
Bri6epute o1H OTBET:

1. docara kanpIUsA U HUTPATA HATPUS

2. THAPOKCHUAA KIS U @30THOM KUCITOTHI

3. kapOboHaTa KaJIbLIUA U HUTPATA KaJIHS

4. oxcua Kalblus M HUTpaTa Oapus

6. /1151 OKMCIUTENBHO-BOCCTAHOBUTEIBHOM PEAKIINHT

SnCl; + HNO3 + HCI = SnCl, + NO + H,0

YHCIIO0 DJIEKTPOHOB, YYACTBYIOIIUX B MPOIIECCE BOCCTAHOBIICHUS PAaBHO

OTBeT nmpeacTaBbTe LETBIM YHUCIOM.

7. PactBop o0méMom 500 w1, comepkamuii 2.2 T CEpHOM KHUCJIOTHL. BbIUuMCINTE MOJSPHYIO



https://eor.lms.tpu.ru/course/view.php?id=1295

OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUI

KOHIICHTPAIIUIO pacTBOPa CEPHON KUCIOTHI (MOJIB/J).

8.9exrponnas popmyna aroma 35°3d'°3p°, ero BICIIAs CTENCHD OKUCIICHHS PABHA.

9. ATOMHBIH HOMEp DJIIEMEHTa TPEThEro IMEPHO/a, WMEIONIEr0 HAUMEHBIINA OpOUTATbHBIHI
panuyc, paBeH

10. HauOoubliee 3HA4YEeHUE JUTMHBI XMMHUYECKOW CBSI3U CPEIH TaJIOTEHOB UMEET BEIIECTBO, (opmyria
KOTOpPOTO

11. ITpu nonm3zauu (yaaJeHUH AIEKTPOHA) SHEPTUS CBS3U YBEIMYUBACTCS B MOJICKYJIC

Bribepute oqun oteet:1. O, 2.BN 3. H; 4.CO

12. KommutexcHoe coeaunenue [Cd(H,0)6]Cl, nmeer Ha3BaHue

2. MeToaunuecKkue YKa3aHud 1o nmpoueaype oun€cHuBaHusl

OueHOYHBIE MEPONIPUATHS

IIpouenypa npoBeeHNs OLIEHOYHOT0 MEPONPHUSITHSI U HEOOXOIMMbIe METOAUYECKIE YKAZaHUS

1.

3ammra /13

N3 cTyneHTa cOCTOUT U3 TpeX YacTel, B KAKIOW 4acTH M0 5 3aja4 U yNpaKHEHUH, NepeueHb KOTOPBIX
HaxoauTcs B Bapuante M/I3 kaxnoro cryaenta. Bapuant /I3 (mpaktuyeckue 3aiaHus) U yCIOBUs 3a/1a4
CTY/ICHT TOJIy4aeT B 3JIeKTpoHHOM Kypce https://eor.ims.tpu.ru/mod/quiz/view.php?id=63028.

Tembl IpakTUUECKUX 3aJaHUNM OXBATHIBAIOT BCE Pa3Ieibl IPOrPaMMBbl JUCLIUIUINHEIL.

N/13 BBINONHSIOTCS B OTAECIBHOM TETpaau, NpH 0POPMIIEHUH KaXJ0T0 33JaHus 00s3aTeIbHO yKa3bIBaeTCs
€ro HoMep, MPUBOJUTCA ITOJTHOCTBIO TEKCT YCIOBUS KaXA0ro 3a1aHus. Pelmenue KaxI0oro 3a1anus J0JKHO
OBITh TOJIPOOHBIM, C BKJIIOYEHHEM INPOMEKYTOUHBIX PAacUETOB, PAaCCyKIEHHUH, MOSCHEHUH, ¢ yKa3aHUEM
HCIOJIb30BAHHBIX 3aKOHOB, MPAaBWI U (POPMYJI; y MOTY4aeMbIX B KaXJIOM JIEHCTBMM YUCICHHBIX BEIHMYUH
yKa3blBaeTCsl eIuMHula u3MepeHus (pasmepHoctb). M/I3 mpoBepseT M oOlleHMBAaeT NpenojaaBareib B
JJIEKTPOHHOM Kypce.

Cymmapssiii peiitunr 3a UJ13 cocrapnser 45 Oaos.

Kpurepun oOumeHKM OJHOI0 NPAKTHYECKOr0 3aJaHus  (mepecyer Oa/LIOB  NPOBOJAUTCH
aBTOMATHYECKH):

3ajaHre OTCYTCTBYET / pelieH He CBOW BapWaHT / 3ajlada HE COOTBETCTBYET TeMme / 3ajlada TMOJIHOCTHIO
pelieHa HeBEpHO

HGYIlOBJIeTBOpI/ITGHBHO! 33,[[3.‘{3. peiuieHa HCBCPHO / He O(I)OpMJICHa B COOTBECTCTBUHU C Tpe60BaHI/I}IMI/I/ B
PEIICHUHN YKa3aHbI TOJIBKO YUCJIOBBIC OTBCThHI / YpaBHCHH pCaKI HAITMCAHBI C



https://eor.lms.tpu.ru/mod/quiz/view.php?id=63028

O1eHOYHBIE MEPONIPUATHS

IIpouenypa npoBeeHNsi OLIECHOYHOT0 MEPONPHUSITHSI U HEOOX0IMMbIe METOAUYECKIE YKAa3aHUsl

VY noenerBoputenbHO! 3aaHue BBIIOJHEHO HE MEHEE YEM HAIOJOBHHY, JOIYIIEHA OJHA CYLIECTBEHHAs
ommOKa WM JBE-TPU HECYIIECTBEHHbIE / omeyaTkd. B pemeHMM 3amadv pacyeT BBINOJIHEH, HO
OTCYTCTBYIOT (POPMYJIBI WM MOJCTAHOBKA 3HAYCHUU B HUX. YCJIOBUE 3aJla4d OTCYTCTBYET MOJIHOCTBIO /
yacTU4HO / 3a/1aya pelieHa co BTOpoi 1 0oJiee MOIbITOK.

Xoporo! 3amanue BBHIIOIHEHO MOJTHOCTHIO M O(OPMIIEHO B COOTBETCTBUU C TpeOoBaHUsMU. B pereHnn
HET CYIIECTBEHHBIX OIMMOOK WJIM JOINYIIEHO He 0oJjiee JABYX HECYIIECTBEHHBIX OIIMOOK (Ormevarok). /
Pemenne BBIMONHEHO MPaBWIBHO, HO HE YKAa3aHbl €AMHMIBI W3MEpeHHUs / 3ajada peiieHa ¢ TMepBOi
TIOTIBITKH.

OtnuyHo! 3ajaHuie BBIMOTHEHO MOJHOCTBIO U O(GOPMIIEHO B COOTBETCTBMM C TpeboBaHusMu. OTBET
TIOJTHBINA M TIPaBUJIbHBIN. B pellieHnn HeT MaTeMaTuuecKuX U JIOTUYECKHUX OLIMOOK, MPUBEIEHBI MOSICHEHUS
KO BCEM IMPOMEXKYTOUYHBIM pacueraM. / 3ajauya pellieHa palloHaJIbHBIM CIIOCOOOM. / 3ajgada perieHa c
MEPBOI MOMBITKHU.

3amura oryera o
nabopaTtopHo# pabore

CTyzseHTBI B 3JIEKTPOHHOM KYypce BBIMOJIHAIOT BUPTYAIBHYIO JIA0OPAaTOPHYIO padoTy M0 yKa3aHHOH TeMe,
3aIlIMChIBAIOT JAaHHBIC B OTYCT, BBIIIOJIHAIOT 06pa60TKy MOJIYUYCHHBIX JaHHBIX W 3aIlIMCBbIBAIOT BBIBOJALI IIO
pabote. Ilo okoH4YaHUU 1aOOPATOPHON PabOTHI CTYACHT MPHUKPEIUIIET OTYET Ha MPOBEPKY B JIEKTPOHHBIN
KypC, B KOTOpPOM IPHUBEACHBI YpPaBHEHUs PEaKIMM, onrcaHbl HAOIIOJEHUS, TPUBEIECHBI pacyeThl, CAeNIaH
IIPOMEKYTOUHBIN BBIBOJ 110 KaXIOMY OIBITY, C/€JIaH OO BBIBOJ 1O J1aOOpaTOpHON padoTe U 3alluIIaeT
€e OTBeuass Ha KOHTPOJIbHBIE BOIPOCH! (MMCbMEHHOM/YCTHON (hopMe) K JaHHOHM jabopaTopHOil pabore.
CymMmapHbIil pediTuHT 3a n1abopaTopHyto paboty coctaiser 10 6amnoB. Beero 3a maGopaTopHbie paboThI
30 Gamos.

Kpurtepun onieHKH KOHCIIEKTA-0TYeTA K JIaDopaTopHoii padore:

e Ortyet no nabopaTopHoit paboTe — 5 O6aIoB.
o 3amuTta 1abopaTopHoil paboThl — 5 6asIoB

TectupoBanue

B »51eKTpOHHOM Kypce CTYIEHTBI MPOXOJAT €XEHe/leNbHOe TEeCTUPOBAHUE 110 MPOWICHHBIM TeMaM, Mocje
M3YYEHHS] TEOPETHYECKOTO MaTepuana W BBHIOJHEHHBIX OICHOYHBIX MEpPONPHUATHHA (TMPaKTUIECKOTO
3aJJaHMs WK J1aDOpaToOpHOU padboT).




O1eHOYHBIE MEPONIPUATHS

IIpouenypa npoBeeHNsi OLIECHOYHOT0 MEPONPHUSITHSI U HEOOX0IMMbIe METOAUYECKIE YKAa3aHUsl

Kpurtepun onieHKH 0HOT0 32 JaHUSL:

® 34 KaXJ0C IMPAaBUJIbHO BBIIIOJIHCHHOC 3aJaHNEC BBICTABJIACTCA 1 TecToBEBI 6aJIJI;

¢ 34 HCHPABUJIBHO BBIITOJHCHHOC WUJIXM HCBBIIIOJIHCHHOC 3a1aHNEC BBICTABIISACTCS 0 6aHHOB;

e A SaHaHI/Iﬁ C BBI60pOM HCCKOJIbKHMX IIpaBUJIbHBIX OTBCTOB, SaHaHI/Iﬁ Ha COOTBCTCTBUC U
YCTAHOBJICHUE ITOCTIEA0BATCIIBHOCTH IPEAYCMOTPEHO YaCTUYHOC OLICHHUBAaHUCE.

MaxkcruMabHBI CyMMAapHBIM TECTOBBIN 0aJul 3a TeCTUpOBaHUE 25 OaioB.

Juddepenunpyemplii 3auet

JuddepeHumpyempiii 3a4eT BBHICTABISETCS IO CyMMe OalJIOB B COOTBETCTBUH CO HIKAJIOW JUISL OTJEIBHBIX
OLICHOYHBIX MEPOIPUATUH TEKYILETO KOHTPOJIS.

KpuTepun BbICTAB/IEHHS 3a4eTa:
0+54 6a1oB - HEYIOB.,

55+69 6annoB - yaos.,

70-89 GamioB — X0poIIIo,

90100 6a110B — OTAUYHO.




MHUHUACTEPCTBO HAYKH M BBICILIET'O OGPA30OBAHMS POCCUCKOM ®EJIEPALIUA

d)e,uepaJILHoe TOCYAapCTBEHHOC 6IOH)KCTHOC 06pa3013aTem,Hoe YIpEKACHUC

BBICIIIETr0 IPO(ECCHOHAIBHOTO 00Pa30BaHUs
«HAIIMOHAJIBHBIN UCCAEAOBATEJIbCKHUI TOMCKHM MOJUTEXHUYECKUNA YHUBEPCHATET»

KAJEHJIAPHBIN PEATHHT -TUVIAH JUCHUATLITAHBI

2019 / 2020 vy4eOHBIii roja
OLIEHKUA Jucuurinaa Jlexipm 8 Yac.
«Xupus 1y [paxr. zassTEs 4 Yac.
«Onmumoy» | A 90 - 100 barwoB
110 HaHpaBHCHI/HO
18.03.01 — Xumuueckas TEXHOJIOT S, JIab. 3amsTrs 6 4ac.
XOPOLLIon B 80— 89 6amioB Bcero ay. paGora 18 Jac.
PO C 70 —79 bawioB CPC 90 4ac.
D | 65-69Gauos UTOrO 108 | wac.
«YIIOBTLY
E 55 —64 bawioB 3 3.
3ayreHo P 55 -100 GarwioB
Heynorners
opurerbHO /| F 0 - 54 Gannos
HE3a4YTEHO

Pe3yabTaThl 00y4eHHUs 0 AMCHMILIMHE:

PO 1 [IpuMeHsieT 3HaHMSI OCHOBHBIX MOHATHUI U 3aKOHOB XMUMHUU, COBPEMEHHBIX TEOPUII CTPOCHUS BEIIECTBA IS

OITMCaHUA (1)I/ISI/I‘IGCKI/IX 1 XUMHYECKHUX CBOMCTB COCOIUHECHUH.

P12 BhIMonHSET KOMMYECTBEHHBIE PACUETHI 10 XUMUYECKUM (OpMyJiaM, YpPaBHEHHSIM XUMHUYECKUX PEaKUid U

coJiep>)KaHUIO BELIECTB B pAaCTBOpaX, aHAIM3UPYET U 0000IIaET MOyYeHHBIC PE3YJIbTATHL.

P 3 | Mcnonb3yer 3KkciepUMEHTAIbHBIE METOIBI CCIIEIOBAHUS ISl YCTAHOBJICHHUS COCTaBa, XUMHYECKHX
CBOHCTB BELIECTB, IPUIOTOBJICHHUS PACTBOPOB U OIIPEACICHUS X KOHLIEHTPALUIL.

OneHoYHbIe MEPONPHUATHS:

OueHo4HbIe MEPONPHSITHS | Koa-Bo | Baiel
Texkyunii KOHTPOJIb:
TK1 | 3ammura oTdera 1o 1a00paTOpHOI 3 30
pabote
TK2 | 3amura mpakTHIeCKOTO 3aTaHUs 3 45
ua3)
9K DNeKTpOHHBIN 00pa3oBaTeNbHBIN 10 25
pecypc (1OT). Bemmonnenue
TECTOB.
HUTOro 100
ﬂOl’lOJ’lHl/lTeJ'leble 0aJLIbI
YueGHas AeATeJbHOCTD / Kon-po | Bamibl
OLICHOYHbIC MEPONIPUATHS
Al
UTOI'O
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Kou-o OneHo4Hoe Hndopmanuonnoe
e 4aCcoB MeponpusiTue obecneuenue
= | & : g Ayn. | Cam.
a:a( E z = YueOHast eI TeIbHOCT Koa-so
S|E8E 6as108 Yueonas Hurepner-
= 8 \g, E Jreparypa pecypcbl
1 2 3 4 5 6 7 8 9
Pasnen 1. Teopemuueckue ocrnosvt xumuu
P/I1 |BeimonHeHue MEpONIPUATHI B paMKaX CaMOCTOSATEIBHOM
1 P12 |paGoTsl cTyneHTa:

P/3 [3naxomcrso ¢ 3JIEKTPOHHBIM KypPCOM. - 2 - - - OP 1

[IpakTraeckoe 3ausrue 1. Cmexuomempuueckue pacyemst. | 2 - - - OCH3 OP2,3,5

JOI13,4
JlaGopatopHas pabota 1. Onpedenenue sxeusarenmuoni u| 2 - 10 JOIT 1,4 3P 1,3
amoMHOU Maccul Memaaunda.

P/I1 |BeinonHeHue MepONpHUATUI B PaMKaX CaMOCTOSATEIbHON

2 | P12 |paGoThl CTyAeHTA:
P13 |[loaroroBka K MpakTHYECKOMY 3aHSTHIO. - 2 - - OCH 3 9P 1,3,4,5
J0IT2,3
IlonroToBka K 1a00paTopHOi pabore. - 2 - - JOIl 1, 4 9P 1,3
Pabora B anektponHOM Kypce. Tecr 1. - 2 3K 2,5 OCH 1,3 3P 1,5
CTeXHOMETPHYECKHE PACUETHI. JO0IT2, 4
BrImoTHeHne MEPONPUATHI B PaMKaX CaMOCTOSITEIIbHON
paboTHI CTyIeHTa:
PI1
3| Pm2 113ydeHne TeM, BRIHOCUMBIX Ha CAMOCTOSITEIIbHYIO - 4 - -

PII3 popadoTKy.

Pabora B anekrpoHHOM Kypce. Tect 2. Knaccubuxarms - 2 3K 2,5 OCH 1,3 3P 1,5
HEOPraHWYeCKUX COCTUHEHHM. JO0IT 2, 4
JlaGoparopHas paboTa 2. OxkuciumenvHo- 2 - TK1 10 JOIT 1, 4 9P 1,3
60CCMAHOBUMETbHbIE DEAKYUU.

P/l |BeimonHeHne MEpONPHUATHI B PAMKaX CaMOCTOSTEIILHOM

4 | P12 |pabortsl crynenTa:

P13 |IloaroroBka K J1abopaTtopHOi paboTe. - 2 - - JOIl 1, 4 9P 1,3
Pabora B anektponHOM Kypce. Tect 3. OKuCIUTENBHO- - 2 3K 2,5 OCH 1,3 9P 1,5
BOCCTAHOBUTENbHBIC PEAKIINN. JOIl 2, 4
IMpaktnueckoe 3anstue 2. Crnocobvr  evipasicenus| 2 - - - OCH 3 2P 2,3,5
KOHYeHmpayuy pacmeopos JIOI1 3, 4
JlaGoparopHas pabota 3. [lpucomosnenue pacmeopa.| 2 - TK1 10 JO0IT 1, 4 9P 1,3
Tumposanue.

BrinosHeHne MEPONPUATUI B paMKaX CaMOCTOSATEIbHOM

P/I1 |paboTHI CTyeHTA:

5 | P/12 |[ToarotoBka K MPaKTUYECKOMY 3aHSATHIO. - 2 - - OCH 3 9P 1,3,4,5

Pa3 J0IT2,3
ITonroToBKa K 1a00paToOpHOi padore. - 2 - - JOIl1, 4 9P 1,3
Pabora B anekrpoHHOM Kypce. Tect 4. Kornentpanus - 2 DK 2,5 OCH 1,3 9P 1,5
pacTBOPOB. J0I12, 4
[paktiueckoe 3amanue 1 (U3). - 10 TK2 15 OCH 3, OP1,2,5

JOIl12,4
Paznea 2. CTpoeHune aToMa M NEePHOAUYHOCTHL CBOICTB
XMMHYeCKHX 3JIEeMeHTOB H HX COeIMHEHHU
Jlexuus 1. Cocmosinue 31eKkmpoHO8 8 amomax. 2 - - - OCH1,2 DOP1,5
P/I1 |BeimonHeHne MEPONIPUITUN B paMKaxX caMOCTOSTEIbHON
6 | P12 |pabotsl cTymeHTa:

PJI3 |PaGota ¢ IeKIMOHHBIM MATEPUAIOM, U3YYEHUE TEM, - 4 - - OCH 1,2 OP2,5
BBIHOCHMBIX Ha CAMOCTOSITENBHYIO MPOPA0OTKY.

Pabora B anekTpoHHOM Kypce. Tect 5. DnekTpoHHOE = 2 3K 2,5 OCH1,3 9P 1,5
CTPOEHHE aTOMa. JOIl 2,4

Jlekumss 2. [lepuoouunocms  cgouicmg  xumuueckux| 2 - - - OCH1,2 OP1,5
271eMeHmOo8 U UX cOeOUHEeHUl.

Pl BrInonHeHHe MepONpUATHI B paMKaxX caMOCTOSTEIbHON

71 Pm paboThI CTyIEHTA:

PII3 PaboTa ¢ TIeKIIMOHHBIM MaTepHAIIOM, H3YUCHHE TEM, - 4 - - OCH 1,2 5P 2,5

BBIHOCHMBIX Ha CAMOCTOSITENEHYIO IPOPAOOTKY.
Pabora B anekrporHOM Kypce. Tect 6. [leproaumaaocts = 2 9K 2,5 OCH1,3 9P 1,5
M3MEHEHHUs CBOMCTB. JOI12, 4
PJI1 |BrlnonHeHHe MEPONPUSATHI B paMKaxX CaMOCTOSITENbHON
8 | P12 |pabortsl cTysnenTa:
PJ13 |IIpaktnueckoe 3amanue 2 (U3). - 10 TK2 12 OCH 3, 9P 1,2,5
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Kou-o OneHo4Hoe Hndopmanuonnoe
o o 4acoB MepornpusiTue obecneyeHne
= | & : g Ayn. | Cam.
a:a( E z = YueOHas e TeIbHOCTH Koa-so
S|28E 6as108 Yueonas Hurepner-
= g ‘E' E Jureparypa pecypest
JOII2, 4
Pazpnen 3. Xumuueckasi CBsi3b U CTPOCHHE MOJICKY.I
Jlexkums 3. Xumuueckass ceéazv: Ob6pazosanue, munovi,| 2 - - - OCH 1,2 9P 1,5
xapaxmepucmuxu.
BrinosHEHNE MEPONPUATUI B paMKaX CaMOCTOATEIbHON
9 paboTHI CTy/ICHTA:!
PaboTa ¢ TeKIIMOHHBIM MaTepHaoM, H3YUCHHE TEM, - 4 - - OCH 1,2 DP 2,5
BBIHOCHMBIX Ha CAMOCTOSITENBHYIO IPOPaOOTKY.
Paborta B anekTpoHHOM Kypce. Tect 7. OCHOBHBIC THITBI U - 2 BK 2,5 OCH1, 3 OP 1,5
XApaKTEPUCTUKH XUMUUYECKOU CBA3H. JOIT2, 4
BrinosHEHNE MEPONPUATUI B paMKaX CaMOCTOSATENbHOM
o paboTHI CTyIEHTA!
10| P12 113yueHne TeM, BEIHOCUMBIX Ha CAMOCTOSITEIbHYIO = 4 = = OCH1,2 9P 2,5

PII3 mpopaboTKy.

PaGoTta B anekTpoHHOM Kypce. Tect 8. MeTon BaJIeHTHBIX - 2 oK 2,5 OCH 1,3 OP 1,5
CBSI3CH. JIOI1 2, 4
BrinonHeHne MEPONPUATUI B paMKaX CaMOCTOSATENbHOM

Pl paboTHI CTy/ICHTA:!

11 PI2 13yueHne TeM, BHIHOCUMBIX Ha CAMOCTOSITEIbHYIO - 4 - - OCH 1,2 DP 2,5

PI3 npopadoTKy.

Pabota B anekTpoHHOM Kypce. Tect 9. Meron MO u - 2 DK 2,5 OCH 1,3 9P 1,5
CBOMCTBA COCIMHEHUH. JIOIT 2, 4

Jlexuyst 4. Komniekchvie coeOuHeHus.. 2 - - - OCH1,2 DOP1,5
BrinonHeHre MEpONPUATUI B paMKaX CaMOCTOSATENbHOM

paboTHI CTyIEHTA!

P/I1 |Pa6oTa c JEKIIMOHHBIM MaTEPHATIOM, U3yYCHUE TEM, - 4 - - OCH 1,2 DOP 2,5

12| P12 |BeIHOCHMMEIX Ha CAMOCTOSTEIHHYIO IPOPAOOTKY.

PJI3 [PaGora B anektpoHHOM Kypce. Tect 10. KommiekcHbie - 2 3K 2,5 OCH 1,3 9P 1,5
COCITUHCHHS. JIOI1 2, 4
[IpakTraeckoe 3amanue 3 (UI3). - | 10 TK2 18 OCH 3, 3P 1,2,5

JOIT 2, 4
O01muii 00beM padoThl 0 JUCHUIIHHE 18 | 90 100

HNndopmaunonHoe ofecneyeHme:

Ne (kom)

OcHoBHas y4yeOHas uteparypa (OCH)

OCH 1

KopoguH, H. B. O6uias xumust. Teopust u 3agaun: yueOHoe nocodue [DnekTpoHHBIH pecypce] / Obmast xumus. Teopus
u 3amaun: ydeOHoe mocobme / H. B. Koposun, H. B. Kymemos, O. H. I'onuapyk [u ap.]; mox penmaxmmeit H. B.
Koposuna, H. B. Kynemosa. — 3-e u3a., crep. — Canxkr-IlerepOypr: Jlans, 2018. — 492 ¢. — Tekcr: anekTpoHHbIi //
Jlaub: snekTpoHHO-OmOmMoTeunass cucrema. — URL: https://e.lanbook.com/book/104946  (mata oOparueHus:
15.04.2019). — Pexum gocrymna: u3 koproparuuoii cetu TITY.

OCH 2

I'muaka, H. JI. O0mras xumus: ydeOHuk ans 6akanaspo / H. JI. I'mmaka. — 19-e m3n. —Mocksa: IOpaiit, 2013. —
URL: http://www.lib.tpu.ru/fulltext2/m/2013/FEN/fn-2442.pdf (nata o6pamenus: 15.04.2019). — Pexum goctyma: u3
kopriopatuBHo# cet TITY - TekcT: aneKTpOHHBIN.

OCH 3

I'munka, H. JI. 3agaun u ynpaxHeHus Mo oOmield XUMHHU: yueOHO-TpakTuieckoe mocobue mis Gakamaspos / H. JI.
I'munka; mom pexa. B. A. Ilomkoa um A. B. bab6koBa. — 14-¢ u3n. —Mocksa: [Opaiir, 2014. — URL:
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (nara o6pamenus: 15.04.2019). — Pexum pgocryma: u3
kopriopatuBHoi cet TITY - TekcT: aneKTpOHHBIN.

Ne (xoxm)

JlononnnTeabHas yuyeOHas Juteparypa (JIOII)

JIOII 1

Cracs, H. ®. JIabopaTopHBIil mpakTHKyM 110 001eit 1 Heopranuueckoi xumun: ydeonoe nocodue / H. @. Cracs, A. A.
[Inaxunkuy, E. M. Kusazea; HaunonaneHslil necnenoBarensckuil Tomckuii nonutexauueckuid yausepeuret (TITY). —
3-¢ usn., nepepad. u gom. — Tomck: Uzp-so TIIV, 2013. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
(mara obpamenus: 15.04.2019). — Pexxum noctyna: u3 koprnopatuBHoit cetit TIIY.- TekcT: aneKTpoHHBII.

JIOII 2

Cracs, H. ®. Pemenne 3ama4 mo obmeit xumun: yae6noe nocodue / H. ®@. Cracs, A. B. Kopuryros. — 3-e u3z., crep.
— Cankr-IlerepOypr: Jlanp, 2016. — 168 c. TekcT: 3nekTpoHHbIH // JIaHb: 3IeKTPOHHO-ONOINOTEYHAs CHCTeMa. —
URL: https://e.lanbook.com/book/75521 (mara obpamietns: 15.04.2019). — Pexum goctymna: U3 KOPIOPATHBHON CETH
TITY.

JOIT 3

CmoroBa, JI. M. PyKoBOACTBO K NMPAaKTHYECKHM 3aHATHSM 1O oOuield xumun: ydebHoe mocobue / JI. M. Cmorosa;
Hanmonanereii nccnenoBarenpeknil Tomckuit momurexandeckuit yausepeureT (TITY). — Tomek: Uzn-o TITY, 2010. —
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https://e.lanbook.com/book/104946
http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf
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http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192
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https://e.lanbook.com/book/75521

URL: http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (mara obpamenus: 15.04.2019). — Pexkum jpocryma: u3
kopnopatuBHoii cetu TITY - TekcT: 3neKTpOHHBIN.

JIOIT 4 Crace H. ®. CnpaBounnk mo obmieii u HeopraHudeckond xumuu: ydeoHoe nocodue / H. ®. Crack; HanmoHanbHbIN
uccrnenoBatensckuidi Tomcknii nmonmtexHudeckuil yHuBepcureT (TIIY), MHCTHTYT (QH3MKM BBICOKHX TEXHOJOTHH
(UOBT), Kadempa obmeit u neoprammueckod xmmmu (OHX). — Tomck: Wsm-so TIIY, 2012. — URL:
http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf ~(nata o6pamenus: 15.04.2019). — Pexum gocryma: u3
kopnopatuBHoi cetu TIIY - TekcT: 3neKTpOHHBIN.

Ne (kon) | HazBanme 3j1eKTpOoHHOr0 pecypca (9P) Anpec pecypca

9P 1 Onexrponnsii kype «Xumust 1/ JIO 2019» Marepuaist | https://eor.Ims.tpu.ru/course/view.php?id=1295.
MIPeACTaBICHEl 3 MOIyIsIMH. KaxIplif MOIYJb COIEpIKUT
MaTepuaibl Ul  THOATOTOBKM K TIPAKTHYECKUM U
11ab0paTOPHBIM 3aHITHSM, JICKIIUH, TECTHI,
WHIUBUYyalbHbIE JOMAIIHNE 3a0aHMs.

3P 2 Hayunass anexTpoHHas OubOnmoreka — OnekrponHsie | http://elibrary.ru/defaultx.asp
Bepcun 350 xypHanoB u3aarenberBa "bO M aHHOTaUMU
crareil. Onb3eBup" 1o BCEM HaIIpaBJICHUAM
(byHIaMeHTaIbHOW HAayKH.

3P 3 NIST WebBook - Cnpasounuk Harmonanssoro | hitp://webbook.nist.gov/
WHCTUTYTa cTaHaapToB U TexHosoruit CIIIA) cBenenus mo
HEOPTaHWYIECKHM  COCIWHEHUSM, TEpPMOANHAMHIECKHE
naunnele, UK-cnexkrpsr, OKC, OI1P u np.

OP 4 XUMHYCCKHI TPEHAKED. http://exam.tpu.ru/dasboard/object/bank/form?d=21

OP5 Yue6HbIe M0co6Us MO Kypey « XMy, http://portal.tpu.ru/departments/kafedra/onh/education,

http://www.lib.tpu.ru/catalog_arm.html
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