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Poub qucuumimibl «XumMus 1» B popMUpPOBaHMU KOMIIETEHIUH BbITYCKHUKA:

Kon Hanvenosamue CocraBisiioue pe3yJbTaToB 0CBOEHHS! (IeCKPUNTOPHI KOMIIETEHIHM)
KOMIIETCHIUH KOMIIE B
J1a/ieHne
(CYOC) (CYOC) Kox - Kon YMenus Kon 3Hanus
ONnbITOM
Bﬂa}leeT OIIBITOM NPUMCHEHHUA 3aKOHOB
€CTECTBECHHBIX HAYK U MATEMATUICCKUX Vmeer peumaTts 3aga4nu 3Hae’r 3aKOHBI €CTECTBEHHBIX HAYK U
METOJIOB M MOJIEJICH IS pellIeHHs 3aa4 TCOPETUYCCKOI'O U IMPHUKIIATHOT'O MATEMAaTHYCCKHUC MCTOAbI TCOPCTUUCCKOTO
Criocoben YK(Y)-1.B1 n JICIICH 1T 4 VK(Y)-1.V1 P prian YK(Y)-1.31 JIBI TEOP
TEOPETUYECKOTO ¥ IPUKIIATHOTO xapakrepa Xapakrepa
OCYLLECTBJIATH
Xapakrepa
TIOUCK,
KPUTUYECKUI
aHAIIM3 U CHHTE3
HH@OpMaInu
HpHMeHﬂT]‘)‘ Brnaneer penpo, THBHBIMH MCTOAaMH Vmeer 0606maTB yCBanBa€MbI€
CUCTEMHbIM JICCT PEpOTyIc 4 3HAHUS ECTECTBEHHBIX HAYK 3HaeT penpoayKTHBHBIE METO/BI
TO/IXO/ JUTS TI03HABATELHON NEATENBHOCTH U o
MBIC/IUTEIbHBIMY ONIEpALISMHU IS KaTeropusamMu CUCTEMHOT0 aHajIu3a u TIO3HABATEJIbHOMN NCATCIIBHOCTH, IIPU3HAKA
pelCHUA YK(¥)-1.B2 YK(Y)-1.V2 10/IX0/1a ¥ MBICIUTEIbHBIMU YK(V¥)-1.32 CHCTEMHOTI'0 TIOAX0/]a U CUCTEMHOTO
HOCTaBJICHHBIX PCIICHHA 3a]aT CCTCCTBEHAOHAYTHRIX OlepanysIMy aHaJIn3a, CHHTE3a. aHanmsa
3amaq JTUCLUILTHH ? ?
CpaBHCHHUA U OLICHKH
T'oroBHOCTB
HCIIONb30BaTh
3HAHUA O
CTPOEHUH
BEIIIECTBA,
pupoe
XUMHUYECKON
CBSI3M B 3HaeT OCHOBHBIE MOHATHS U 3aKOHBI
JR— Bnageer meTogamu TeopeTudecKoro ‘YMeer BBISIBIIATH B3aUMOCBSI3b XUMHH, 3JIEKTPOHHOE CTPOEHUE
p U HKCIIEPUMEHTAIILHOTO MEXy CTPYKTYpOH, CBOMCTBaMuU U aTOMOB M MOJIEKYJI; OCHOBBI TEOPHH
KJ1accax . N
OTK(Y)-3 | xumuueckix OIIK(Y)- | uccnemoBaHUsSI XUMHYECKHX OIIK(Y)- PeaKIMOHHON CTIOCOOHOCTHIO OIIK(Y)- | XMMHYECKOH CBSI3U B COCAMHEHUAX
COETMHEHHIt 1A 3.B1 MIPOIIECCOB U SBJICHUM, aHANN3a 1 3.Vl XUMUYECKUX COEIUHEHUI, 3.31 Pa3HBIX THIIOB, CTPOCHHE H CBOHCTBA
HOHMMAHMSL 00pabOTKH SKCTIEPUMEHTATBHBIX MPOBOAUTH CTEXUOMETPUUYECKHE KOOPJMHALIMOHHBIX COEMHEHUH,
N JAHHBIX pacyetsl CTpPOCHME BEILIECTBA B
CBOWCTB
KOHICHCUPOBAaHHOM COCTOSIHUU
MaTepuanoB 1
MeXaHUu3Ma
XUMUYECKUX
MIPOILIECCOB,
MPOTEKAIOIIUX B
OKpPYXKaoLEeM

MHpe




2. INoxka3zaTeu U MeTOALI OLICHUBAHUS

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 JHCHHILIHHE

Koa unaukaropa

HaumenoBanue pasaena

MeToabl O1leHUBAHUS

KO}I HauMeHoBanune JOCTHIKCHU A JHCHHUIIIHHBI (Ol.leHO‘ll-[bIe Meponpmn}m)
KOHTPOJIMpPYeMoii
KOMIEeTeHUHH (MM ee
YaCTH)

P 1 [IpumeHsATh 3HaHUST OCHOBHBIX MOHSATUM 1 3aKOHOB 1. Teopernueckue ocHoBbl | 3ammta M]3
XUMHUHU, COBPEMEHHBIX TEOPUN CTPOCHUS BEIIECTBA XUMUU. ExenenenbHoe TeCTUpOBaHUE.
JUIS ONUCaHUs (PU3NUECKUX U XUMUYECKUX CBOMCTB 2.CtpoeHue aroma u
COCIMHCHU. YK(Y)-1 NEePUOIMYHOCTH CBOMCTB

OIIK(Y)-3 XUMHUYECKUX HJIEMEHTOB U
UX COCAUHEHHUI.
3. Xumuueckas CBs3b U
CTPOEHUE MOJIEKYIJL.

PJI 2 BEBITTOTHSATE KOMMYECTBEHHBIE PACUYETHI 110 1. Teoperuueckue ocHoBbl | 3ammra M/13.
XUMHYECKUM (popMyraM, ypaBHEHUSM XUMHUYECKUX XUMUU. ExenenenbHoe TeCcTUpOBaHUE.
peakuuii ¥ COAEPKaHUIO BEUIECTB B PACTBOPAX, 2.Ctpoenue atoMa u
aHAIM3UPOBATH U 0000IIATH MMOTyYEHHBIE YK(Y)-1 NEePUOIMYHOCTH CBOMCTB
pe3yabTaThI. OIIK(Y)-3 XUMHUYECKUX AIIEMEHTOB U

X COCTMHECHUM.
3. Xumuueckas CBA3b U
CTPOEHUE MOJIEKYIJL.

P13 Hcnonbs30BaTh 3KCIEPUMEHTAIBHBIE METObI 1. TeopeTnueckure OCHOBBI | 3aluTa OTYETA MO
WCCTIEIOBaHUS JIJIsi YCTAaHOBJICHHS COCTaBa, XAMHH. nabopaTopHoU pabdore.
XUMHUYECKUX CBOMCTB BEILLIECTB, TPUTOTOBICHUS 2.Ctpoenue atoMa u
pPacTBOPOB U OMPEACIICHUS] X KOHIICHTPAIUH. OIIK(Y)-3 TIEPUOJUYHOCTH CBONCTB

XUMHUUYECKHUX DJIEMEHTOB U
HX COCIMHEHWH.

3. XuMu4ecKas CBI3b U
CTPOEHUE MOJIEKYIJL.

3. IIkaJja oueHUBAHUSA




[Topsiok opraHu3anMy OLIEHUBAHUS PE3YJbTATOB OOYUYEHHS B YHMBEPCUTETE PEIVIAMEHTUPYETCS OTIENIbHBIM JIOKAJBHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlleHMBaHHs Pe3yJIbTaTOB 00yueHUs: B ToMCKOM mojuTexHu4eckoM yHuBepcuteTe (CrucreMa olleHMBaHuA)» (B ACUCTBYIOLICH pelaKIlim).
Hcnonp3yercst OamibHO-PEUTHHIOBass CHCTEMa OIICHWBAaHUS pe3yabTaToB oOyueHus. VToroBas oneHka (TpaAWLIMOHHAS W JIMTEpHAs) MO BHUAAM
yueOHor nestenpbHOCTH (M3ydenue aucummuiH, YWPC, HUPC, xypcoBoe mNpoeKTUpOBaHHE, MPAKTHUKH) ONpPEHCIsAeTCS CyMMOH OallJIoB IO
pe3yibTaTaM TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu (UTOroBasi peMTHHIoBas oleHka - Makcumym 100 OasuioB).

PacnipeniesieHre OCHOBHBIX M JIONOJHUTEIBHBIX Oa/lIOB 3a OLIEHOYHBIE MEPONPUATUS TEKYIIEro KOHTPOJS U IPOMEXKYTOUHOW aTTecTaluu
YCTAaHABJINBAETCS KAJCHAAPHBIM PEUTHHI-IUIAHOM JUCLIUILINHBL.

PGKOMGHI[yeMaH mKajaa aj1d OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYLICT'O KOHTPOJIA

% BBINOIHEHHUS CootBercTBHE
3aJJaHuA Tpa}]l/llll/lol-lHOi/'l OLICHKE Oﬂpe)leﬂe}“/le OBEHKH

90%+100% «OTIUIHO» OTnuyHOE NOHUMAaHKE TIPpeIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BJIaJ€HUE ONBITOM MPAKTUYECKOIl JesITeIbHOCTH,
HEOOXOANMBIE PE3YNIBbTAaThl 00ydeHHs CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, ONM3KUM K MAaKCHMAJIBHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAHUE NPEeIMETa, XOPOILNe 3HAHUS, YMEHHS U OIIBIT MPAKTUUECKOMN eI TeIbHOCTH, HEOOXOAMMBIE PE3YJIbTaThI
00ydeHust chOpMUPOBAHBI, KAYECTBO HU OAHOTO M3 HUX HE OIEHEHO MUHUMAJILHBIM KOJMYECTBOM OAIIOB

55% - 69% «Y 1oBIL.» [Tpuemnemoe MoHNMaHUE MTPEAMETA, YAOBICTBOPUTEIIBHBIC 3HAHNS, YMEHUS U OTIBIT IPAaKTHIECKON NEATEIbHOCTH, HEOOXOJMMBIE PE3yIbTaThl
00y4eHust ChOPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHHMAJILHBIM KOJIMUYECTBOM 0aljIoB

0% - 54% «HeymoBi.» PesynbTaTel 00ydeHus He COOTBETCTBYIOT MHHUMAIILHO JOCTATOYHBIM TPEOOBAHUIM

2. TlepeyeHb TUNOBBIX 3aaHUI

OueHoYHbIe MepoOnmpUuATHSH l'lpnMepl,I THINOBBIX KOHTPOJIbHBIX 3aJaHuil

1) 3amura
nabopaTopHoii paborTe.

OT4cCTa

no | KourponpHbele BOmpocsl (OTBEThl Ha KOHTPOJIBHBIE BOIPOCHI 3alMCHIBAIOTCA B MHCHbMEHHOM BUJE U
C/IAIOTCS] BMECTE C OTYETOM):

JlabopaTtopHas pabota «Omnpenenenrue SKBUBAJICHTHON M aTOMHON MacChl METaJIJIa

1. IlpuBeaute ompeneneHHE MOHATHM SKBUBAICHT W MOJIApHAs Macca SKBUBAJICHTOB XMMHYECKOIO
AJIEMEHTA U COEANHEHHUS.

2. MossipHas Macca S5KBHBAJICHTOB KaKOTro JIeMeHTa paBHa 17

3. BeruncianTe MOJISIpHYIO Maccy KBUBAJIEHTA AJIEMEHTa, OKCHJT KOTOPOTO COAEPKHUT 22,2 % KUCIopoaa.
4. Yemy paBHa MOJIsIpHas Macca HKBUBaleHTa opTodochopHoil kucnorsl, ecan 1 momb H3zPOq
MIPOB3aUMOJICHCTBOBAJ C 1 MOJIb THIPOKCUIA KATHS?

5. MounsipHast Macca SKBUBaJIeHTa MeTalljla paBHa 56,2 T/MOJb. BeancanTe MacCoByO JIOJTI0 METalia B
€ro OKCHJIE.

6. Kakoit o6beM kucioposa (H.y.) morpedyercs i peakiuu ¢ 15 T sjIeMeHTa, HMEIOIIET0 MOJISIPHYIO




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Maccy dKBHBaJICHTa 3 T/MOJIb?

JlaGopaTtopHnas padora «OBP»

1. Cpenu BemectB — xyopun >kenesa (II), xnopun xenesza (II), meTaminueckoe xkeae30 CepoOBOIOPO/I,
Cyab(UT HATpHs, CEpHas KUCIOTa — YKAKUTE BOCCTAHOBHUTEIb, OKUCIHMTENIh U BEIIECTBO C
OKHCIIUTEIHHO-

BOCCTaHOBUTEJIbHON ABOWCTBEHHOCTHIO.

2. Onpenenure CTeXHOMETpHUIECKUE KOI()(OUITUEHTHI B PEaKIIUAX:

H2S + KMnO4 + H2SO4 = S + MnSO4 + K2SO4 + H20

MnO; + KCIO3 + KOH = KaMnOg4 + KCI + H20

VYKa)KuTe B HUX OKHCIIUTENb, BOCCTAHOBUTEND U CPELLY.

3. Ykaxure YpaBHEHUS peakui: MEXMOJIEKYJIIPHOM, BHYTPHUMOJIEKYJIIPHOU u
TUCIPONOPIIMOHUPOBAHUSA;, B  YpPaBHEHUM  pEaKUMHU  JTUCHPONOPIUOHUPOBAHUS  OIpPENEIUTE
cTexuoMeTpruieckne Ko3hGuumeHTsr:

Clz> + NaOH = NaCl + NaClOs + H20

Cly + KaMnO4 = KCI + KMnOg4

KCIO3 = KCI + O3

Zn + HNO3z = Zn(NO3)2 + N2 + H20

JlaGopaTtopHast pabota «I[Ipuroroienue pacrsopa. TutpoBanue»

1. IlpuBenure (GopMyisbl A7 BBIYUCIEHHS BCEX CIOCOOOB BBIPRKEHUS KOHIIEHTPALUMU PACTBOPOB:
MacCOBOM JIOJIM, MOJIAPHOM, SKBUBAJIEHTHOW, MOJISJIbBHOCTH, TUTPAa U MOJBHOM JIOJIM PAaCTBOPEHHOIO
BELIECTBA.

2. BeiBenute (opmynbl Mepexoaa OT MOJIIPHOW KOHILIEHTpPAllMM K MacCOBOM [0Ji€ pacTBOPEHHOTO
BELIECTBA, MOJISLIBHOCTH U TUTPY PacTBOpa.

3. Paccumtaiite 00beM pacTBOpa THJIPOKCHIA HATPUSA C IUNIOTHOCTBIO 1,15 r/mMi, HEOOXOMUMBIN It
npurotosienus 250 ma 0,08 M pactsopa.

4. Jlns mentpanmmzanmu 10 Ma pactBopa ruapokcuma Oapusi mzpacxomoBano 7 mu 0,1 H. a30oTHOM
KHUCIOTHL. OmpenenuTe MOIPHYIO KOHIIEHTPAIIUIO THAPOKCH A Oapusl.

5. BeiBenure MaTeMaTHYeCKOE BBIPAKEHHE 3aKOHA XHMHUYECKHUX OSKBUBAJIEHTOB NPUMEHHUTENIBHO K
pacTBopam.

6. BriBenmuTe MareMaTH4eCKOE BBIpaKEHUE [UIsI pacueTa Macchl PAaCTBOPEHHOTO BEIIECTBA, €CIU
M3BECTHBI €r0 MaccoBasi 101, 00bEM U IIIOTHOCTH PACTBOPA.

7. BpiBenuTe MaTeMaTHYeCKOE BBIpAKEHUE JUIS pacyeTa MacChl PaCTBOPEHHOIO BEIIECTBA B JIIOOOM




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

00BEME pacTBOpa MPU U3BECTHOIN MOJISIPHON KOHIIEHTPAIMK PacTBOpa.

| 3amura U13.

Bomnpocksr:

1. Kakume coenuHeHus HasbiBaloT okcupamu? Ilepeunciaure TUNBI OKCUAOB, M XapaKTEpHbIE
XUMHUYECKHe peakuuu. VM3 mpuBeeHHOro MepeyHs COeIMHEHUN BBIOEpUTE OKCUIBl U YKAKUTE THUII
kaxcgoro: Na2O2z, K20, Fez0q4, CO, Cl20, Cs20, BaO, MnO, KO», SO3

2. HazoBure coemunenus cormacHo HoMeHkmarype MIOITAK, ykaxuTe ux Kiacc, H300pa3ute
rpadpuueckue dopmyib: (CuOH)2COs, NaH2POs4, HMnOs4, Cr.03, CaSiOs, H2B4O7, Cl20O, HPOs.
VYKa)KuTe OCHOBHOCTbH KUCJIOT, MPUBEICHHBIX BBILIE.

3. Paccuuraiite maccy 2,24 1 (1.y.) okcuaa yriepoaa (IV). Ckoiabko 3To COCTaBUT MOJIb U MOJIEKYIT?

4. 13 400 r 50%-noro pactBopa (o macce) H.SO4 BeimapuBanuem yaanuiau 100 r Bogsl. Uemy paBHa
MmaccoBas oyt HoSO4 B ocraBmiemcs pactsope?

5. JlaiiTe onpeneneHue MOHATUSAM: aTOM, XUMUYECKUHN dIIEMEHT, MOJIEKYJIa.

6. YpaBHsiiTe peakliud METOJIOM 3JIEKTPOHHOI'0 OajlaHCca, YKaKUTE OKUCIUTENb, BOCCTAHOBUTENb U TUII
OBP. PaccuuraiiTe MONSIpHBIE MacChl 5KBUBAJICHTOB OKUCIIUTENS U BOCCTAHOBHUTEIIS.

KI + NaClO + H2SO4 — I, + NaCl + K>SO4 + H.0O

7. Jaiite onpeneneHue MOHITHIM: MOJISIpHAs KOHIIEHTPAllUs SKBHBAJICHTOB BEIIECTBA, MOJIIpHAs Macca
OKBHUBAJCHTA BEIIECTBAa, (AKTOp HKBUBAICHTHOCTH. YKaXHTe€ OOO3HAYCHHS U PA3MEPHOCTH
COOTBETCTBYIOILIUX BEJIUNYMH.

8. OnumuTe CyTh TEOpPHH CTpPOEHHs aToma, NpenaokeHHbIXx TomcoHoM u Pesepdoprom. B uem
3aKJIFOYAJIUCh HEJIOCTATKHU 3TUX TEOpUi?

9. JInsa monubaeHa U celeHa: a) 3alMILUTE MOJHYIO 3JEKTPOHHYIO (hopMyny, 0) 3amumure Gopmyny
BaJICHTHBIX AJIEKTPOHOB, B) M300pa3zute rpaguueckyio (GopMyisy BaJ€HTHBIX AJIEKTPOHOB, B) YKa)KUTE
KOJMYECTBO HECMAapEHHBIX DJIIEKTPOHOB, T) VYKAXKHUTE BaJlGHTHbIE BO3MOXHOCTH aToMa, )
OXapaKTepU3yiTe BaJICHTHbIE AIEKTPOHBI C TOMOIBIO KBAHTOBBIX YHCEI, €) YKaXKUTE CYMMapHbIN CIIUH
CHUCTEMBI.

10. DneMeHThI oArpytil [-0i rPyIIBI pe3KO PA3TMIAKOTCS IO XUMUUECKUM CBOMCTBaM. UeM 3TO MOKHO
OOBSICHUTH?

11. Ha npumMepe OKCHIIOB 3JIEMEHTOB TPETHEro IMepHoJa MOKaKUTE 3aKOHOMEPHOCTh H3MEHEHUSs
OCHOBHBIX CBOMCTB. [IpuBeauTe ypaBHEHUS peaKkLUil.

12. Kakas cBs3b Ha3bIBaeTCs BOJOpOaHON? KakoB MexaHW3M o00pa3oBaHUs BOJOPOJHON CBSI3U?
O06mwscuure, nouemy s Monekyn H2O m HF oOpa3zoBaHue BOIOpPOJIHBIX CBSI3€M XapaKTepHO, a JJIs
noao0Hbx uMm Mosekyn HoS u HCI He xapaktepHo.

13. O6bsacHuTe obpa3zoBaHue G- U T-cBsi3eil. [lepekpbiBaHMEM KaKMX aTOMHBIX OpOHTaNell OHM MOTYT
ObITb  OOpazoBanbl? Mertogom BC mokaxute oOpazoBanme MOJeKynsl Sy, M3o00pasute




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

MIPOCTPAHCTBEHHOE MEPEKPBhIBAHNE ATOMHBIX OpOUTAIICH.

14. Vicnonb3ys METO] BaJICHTHBIX CBsI3€H, MOKakuTe 00pazoBaHue MoieKymbl SiFs.

N300pa3ute mpocTpaHCTBEHHYIO KOH(PUTYPALIUIO MOJIEKYJIbl, YKaKUTE BaJICHTHBIN YTOJI.

KakoBa reomerpudeckas opma MOIEKYIIbI?

15. Kakast 4acTHIa IpOYHEe: MOJEKYJa KMCIOPOAA MIIM MOJEKYISpHbIi HoH O2 2? Mcmomp3ys MeTos
MOJICKYJISIDHBIX OpOWTajei, naiiTe MOTHBUPOBAHHBIM OTBET. PaccumTaiiTe MOPSIOK CBSI3U B KaKIOU
yactuue. Onpenenure MarHUTHbIE CBOMCTBA.

16. Kakue KOMIUIEKCHBIE COEJUHEHUS Ha3bIBatOT Xenaramu? [Ipusennre npumepsl

XeJIaTo00pa3youmX JUranoB. OT 4ero 3aBUCUT YCTOMYUBOCTD XEJIATHBIX KOMILIEKCOB?

Cpenu 1aHHBIX KOMIUIEKCHBIX COEIMHEHUH YKaXXUTe: a) KATUOHHOE, 0) aHMOHHOE, B) COJIb,

I') KUCJIOTY, /1) OCHOBaHHE, €) aKBaKOMILIEKCHOE, K) aMMUHOKOMIUIEKCHOE, 3) alluJOKOMILIEKCHOE, M)
cmerranHoe. J{ist Beex coenmuenunit Hanmute HazBaHus: [Cr(H20)sCI](NOs)2; H[AUCl];

3amaHus pa3MeIleHbl B 3JIEKTPOHHOM Kypce

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

| TectupoBanue

IIpumepbI TeCTOBBIX 3aIaHUH
1. Ecu maccoBast o715 yriiepoJia B COSAMHEHUH ¢ BOJOPOIOM paBHa 85,7 %, OTHOCUTEIbHAS IIJIOTHOCTh
COEMHEHUS 110 BOJOPOY paBHa 14, To uctuHHas GpopMmylia COSAUHEHHUS UMEET BUI_ .
2. Brraucnute ob6weM kuciopoga (1), KOTOpblid 3aHuMaeT 9 r kucnopoga mnpu 250°C u HOpMaIbHOM
nasieHud. [lomyuyeHHOe 3HaU€HUE OKPYTIIUTE IO COTHIX.
3. DkBHBaJIeHTHass Macca opTopoco(opHOil KUCIOTHI (I/MOJb), MOJIYYEHHOM NpH B3aUMOIECHCTBUHU
oprodochopHOii KUCIOTH Maccor 9,43 T 6e3 octatka ¢ 10,8 T ruapokcuaa Kanusi .
4. OOpa3oBaHME KaKOro BEIECTBA SIBJISAETCS MPUYMHOM NPOTEKAaHUS pPEaKLUU MEXIy KapOOHaTOM
HaTpus U cositHOM kucinoToi? (Hamummre hopmyny BemiecTna)
5. HuTtpat kanpiiust MOYKHO MOJIYYUTh B3aUMOJICHCTBHEM
Bri6epute ouH OTBET:

1. docara kanpIUsA U HUTPATa HATPUS

2. THAPOKCHUAA KIS U Q30THOM KUCITOTHI

3. kapOoHaTa KaNblUs U HUTpATa KaJus

4. okcuja KanblMs U HUTparta 6apus

6. /1151 OKMCIUTENIBHO-BOCCTAHOBUTEIBHOM PEAKIINU
SnClz + HNOs + HCI = SnCls + NO + H20
YHCIIO0 3JIEKTPOHOB, YYACTBYIOIUX B ITPOLIECCE BOCCTAHOBJIEHUSI PABHO



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

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

OTBeT mpeCcTaBbTE IEIBIM YHCIIOM.

7. PactBop o00BéMoM 500 wur, comepxammii 2.2 T CEpHOW KHUCIOTHL. BBIUUCIHTE MOJISPHYIO
KOHIICHTPAIIUIO pacTBOPa CEPHOU KUCIOTHI (MOJIB/I).

8.2nextponHas Gopmyna atoma 3s23d'°3p°, ero BricuIas cTeneHs OKUCIEHNS PaBHA.

9. ATOMHBIH HOMEp DJIIEMEHTa TPEThEro IEpPHO/Aa, HMMEKOMEr0 HaUMEHBIIUH OpOUTATHHBIN
panuyc, paBeH

10. HauOoubiiee 3HA4YCHUE JUTMHBI XMMHUYECKOW CBSI3U CpPEIM TaJOTCHOB MMEET BEIIECTBO, Gopmylia
KOTOpOTO

11. ITpu noHu3auu (yJaJieHUH IEKTPOHA) SHEPTHS CBSA3H YBEIUYNBACTCS B MOJICKYJIE

Bribepure ogun otBer:1. 02 2. BN 3.H2 4.CO

12. KommutexcHoe coeaunenne [Cd(H20)6]Cl nmeet Ha3BaHue

3. MeToanueckne yKazaHnus mo mpoix

eqype olleHHBAHUS

OueHOYHBIE MEPONIPUATHS

IIpouenypa npoBeeHNs OLIEHOYHOT0 MEPONPHUSITHSI H HEOOX0IMMbIe METOIMYeCKHE YKA3aAHUS

1.

3ammra /13

N3 cTyneHTa cOCTOUT U3 TpeEX 4acTel, B KKIOW 4acTH M0 5 3aja4 U yNpaXHEHUH, IepeueHb KOTOPBIX
HaxoauTcs B Bapuante M/I3 kaxnoro cryaenta. Bapuant UJI3 (mpaktuueckue 3a1aHusl) U yCiIOBUs 3a/1ad
CTYJICHT IOJIy4aeT B JIeKTpoHHOM Kypce https://eor.ims.tpu.ru/mod/quiz/view.php?id=63028.

TeMbl IpakTUUECKUX 3aJaHUHM OXBATHIBAIOT BCE Pa3ieibl IPOrPaMMBbl JUCLIUIUINHEI.

WN/13 BBINONHSIOTCS B OTACNBHON TETpaau, Npu 0pOPMIEHUH KaXA0r0 33JaHUs 00s3aTeIbHO yKa3bIBaeTCs
€ro HoMep, MPUBOJUTCS IMOJTHOCTBIO TEKCT YCIOBUA KaXA0ro 3a1anus. Pelmenue KaxI0ro 3a1anus J0JKHO
OBITh TOJIPOOHBIM, C BKJIIOYEHHEM INPOMEKYTOUHBIX PAacdyETOB, PaCCyKIEHUH, MOSCHEHUH, C yKa3aHUEM
HCIOJIb30BAHHBIX 3aKOHOB, MPAaBWI U (POPMYJI; y MOTY4aeMbIX B KaXJIOM JIEHCTBMM YUCICHHBIX BEJIHMYUH
yKa3blBaeTCsl eIMHuLA u3MepeHus (pasmepHocTh). MJI3 mpoBepseT M OlEHMBAeT NpenojaBaTeib B
JJIEKTPOHHOM Kypce.

Cymmapssiii peitunr 3a UJ13 cocrapnsier 45 Oaios.

Kpurepun oOumeHKHM OJHOr0 NPAKTHYECKOro0 3aJaHus  (mepecyer Oa/IOB  MPOBOAUTCH
aBTOMATHYECKH):

3ajaHre OTCYTCTBYET / pellieH He CBOW BapWaHT / 3ajladya HE COOTBETCTBYET TeMe / 3a/iada TMOJIHOCTHIO
pelieHa HeBEpHO

HGYILOBJICTBOPHTGHBHO! 38.)18.‘13. peiicHa HCBCPHO / He O(I)OpMJICHa B COOTBCTCTBHUHU C Tpe6OBaHI/I$IMI/I/ B



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

O1eHOYHBIE MEPONIPUATHS

IIpouenypa npoBeaeHNs OLIECHOYHOI0 MEPONPUSITHSI H HEO0X0IMMbIe MeTOIHYeCKHE YKA3aAHUSA

PCHICHUH YKAa3aHbI TOJIBKO YU CJIOBBIC OTBCTHI / YpaBHCHHA PpCAKIIUN HAIIMCAHELI C

V noieTBopuTenbHO! 3aaHue BBINOJHEHO HE MEHEE 4YeM HAIOJIOBHHY, AOIMYIICHA OHA CYIECTBEHHAs
OIIIMOKa WK ABC-TPU HECYHICCTBCHHBIC / omeyatku. B pelIiCcHMN 3aaa4d pacydCT BbIIIOJIHCH, HO
OTCYTCTBYIOT (pOPMYJIBI MJIM IOJICTAHOBKA 3HAYCHHH B HUX. YCJIOBHE 33/1a4d OTCYTCTBYET IOJHOCTBIO /
4acTUYHO / 3a/1a4a perieHa co BTOPOi u 00Jiee MOIBITOK.

Xoporio! 3amanue BBHIIOIHEHO MOJTHOCTHIO B O(POPMIIEHO B COOTBETCTBUHU ¢ TpeboBaHUsMU. B pemieHUn
HET CYIIECTBEHHBIX OIIMOOK WIIM JOMYIIEHO He Oosiee IBYX HECYIIECTBEHHBIX OMIMOOK (OIMe4arok). /
Pemenne BBIMONHEHO TPaBWIBHO, HO HE YKAa3aHBl €AMHMIBI W3MEpeHWs / 3ajada peiieHa ¢ TepBOi
IOTIBITKH.

OtnuyHo! 3ajaHuie BBINOTHEHO MOJHOCTBIO U O(GOPMIIEHO B COOTBETCTBMM C TpeboBaHusMu. OTBeET
MIOJTHBINA M TIPaBUJIBbHBIN. B pelieHnn HeT MaTeMaTuuecKuX U JIOTUYECKHUX OLIMOOK, MPUBEICHBI MOSICHEHUS
KO BCEM IMPOMEKYTOYHBIM pacueraM. / 3ajauya pelieHa palroHajIbHBIM CIIOCOOOM. / 3ajgada perieHa c
MEPBOI MOMBITKU.

3amuTa oTyeTa
nabopaTopHoi pabore

110

CTyzneHTBI B 3JIEKTPOHHOM KypCe BBINOJIHSIOT BUPTYAIBHYIO JIA00OPAaTOPHYIO paboTy Mo yKa3aHHOH Teme,
3aIIMChIBAOT JAaHHBIC B OTYCT, BBIIIOJIHAIOT 06pa60TKy IMOJIYUYCHHBIX JAaHHBIX W 3aIlIMCBbIBAIOT BBIBOJALI ITO
pabote. Ilo okoH4YaHUU 1aOOPATOPHON PabOTHI CTYACHT NMPHUKPEIUIIET OTYET Ha MPOBEPKY B JIEKTPOHHBIN
KypC, B KOTOpPOM IpPHUBEACHBI YpPaBHEHUs PEaKIMM, OonucaHbl HAOIIOJEHUS, TPUBEIECHBI pacyeTsl, CAeNIaH
IIPOMEKYTOUHBINA BBIBOJ 110 KaXJIOMY OIBITY, C/€JIaH OOLIHMI BBIBOJ 1O J1aOOpaTOpHON padoTe U 3alluIIaeT
€e OTBeuass Ha KOHTPOJIbHBIE BOIPOCH! (MMCbMEHHON/YCTHON (hopMe) K AaHHOM jabopaTopHOil padore.
CymMmapHbIil peiiTuHT 3a nmabopaTopHyto paboty coctaiser 10 6amtoB. Beero 3a maGopaTopHbie paboThI
30 6amoB.

Kpurtepun onieHKH KOHCIIEKTA-0TYeTA K JIaDopaTopHoii padore:

e Ortyet mo nabopaTopHoit paboTe — 5 6aIoB.
e 3amura mabopaTopHON pabOTHI — 5 OaIOB

TectupoBanue

B OJICKTPOHHOM KYPCE CTYACHTHI NPOXOAAT CKCHCACIBbHOC TCCTUPOBAHUC I10 HpOfI}IGHHBIM TEMaM, I10CJIE
U3YyYEHHUs] TEOPETHYECKOr0 MaTrepuana U BbIMOJIHEHHBIX OLEHOYHBIX MEpPONPUATHHA (IPaKTUYECKOTO
3aJlaHus WK J1a00paTopHOM paboT).




O1eHOYHBIE MEPONIPUATHS

IIpouenypa npoBeaeHNs OLIECHOYHOI0 MEPONPUSITHSI H HEO0X0IMMbIe MeTOIHYeCKHE YKA3aAHUSA

Kpurtepun onieHKH 0HOT0 32 JaHUSL:

® 32 KaXJI0€ MPaBUIHHO BHIMIOJTHCHHOE 33JaHUE BBICTABIIICTCS | TeCTOBBIN Oa,

® 32 HEMPaBWJIHHO BBHIMOJTHEHHOE WJIM HEBBIIIOJIHEHHOE 3a/1aHue BhIcTaBisieTcs 0 Oayios;

e Uil 3aJlaHUK C BBIOOPOM HECKOJIBKUX IMPABWIBHBIX OTBETOB, 3aJaHWii Ha COOTBETCTBUE U
YCTAHOBJICHUE MOCIEA0BATEIFHOCTH TPEYCMOTPEHO YACTUYHOE OI[CHUBAHUE.

MaxkcruMabHBI CyMMAapHBIM TECTOBBIN 0aJul 3a TeCTUpoBaHue 25 0aioB.

Juddepenunpyemplii 3auet

JuddepeHumpyempiii 3a4eT BBHICTABISETCS IO CyMMe OalyIOB B COOTBETCTBUH CO HIKAJIOW JUISL OTJEIBHBIX
OLICHOYHBIX MEPOIPUATUH TEKYILET0 KOHTPOJIS.

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

55+69 6annoB - yaos.,

70-89 GamioB — X0poIIIo,

90100 6a110B — OTIAUYHO.




MHUHUACTEPCTBO HAYKH M BBICILIET'O OGPA3OBAHMS POCCUIICKOM ®EJIEPALIMA

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

BBICIIIEr0 IPO(ECCHOHAIBHOTO 00Pa30BaHU
«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 3HaHHSI OCHOBHBIX MOHATHI U 3aKOHOB XUMHUU, COBPEMEHHBIX TEOPUI CTPOCHHUSI 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 1a00paTOpHOM 3 30
pabote
TK2 | 3amura mpakTHIEeCKOTO 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|Z8E 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 cTyneHra:

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 cTynenTa:

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
21eMeHMOo8 U UX COeOUHEHU].

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-Bo OneHo4Hoe Hudopmanmnonnoe
o o 4acoB MepornpusiTue obecneyeHne
= | & : g Ayn. | Cam.
a:a( E z = YueOHas e TeIbHOCTH Koa-so
S|Z8E 6as108 Yueonas Hurepner-
= S ‘E' E Jureparypa pecypest
JOII2, 4
Pazpnen 3. Xumuueckasi CBsi3b U CTPOCHHE MOJICKY.I
Jlexkums 3. Xumuueckass ceéazv: Ob6pazosanue, munwvi,| 2 - - - OCH 1,2 9P 1,5
xapaxmepucmuxu.
BrinosHEHNE MEPONPUATUI B paMKaX CaMOCTOATEIbHON
9 paboTHI CTyICHTA:!
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 MPOPAOOTKY.

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 u3n., crep. — Canxkr-IlerepOypr: Jlans, 2018. — 492 ¢. — Tekcr: 31nekTpoHHbI //
Jlaub: snexkTpoHHO-OMOmMoTeunass cucrema. — URL: https://e.lanbook.com/book/104946  (mata oOpamenus:
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/FN/fn-2442.pdf (nata o6pamenus: 15.04.2019). — Pexum noctyma: u3
koprnopatuBHoi cet TITY - TekcT: aneKTpOHHBIN.

OCH 3

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

Ne (xoxm)

JlononnnTeabHas yuyeOHas Juteparypa (JIOII)

JIOII 1

Cracs, H. ®. JTabopaTopHsIil mpakTHKyM 110 001eit 1 Heopranuueckoi xumuu: yuebHoe mocodue / H. @. Cracs, A. A.
[Inaxunkuy, E. M. Kusazea; HaunonaneHslil necnenoBarensckuil Tomckuii nonutexaudeckuit yausepeutet (TIIY). —
3-¢ usn., nepepad. u gom. — Tomck: Uzp-so TIIV, 2013. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
(mata obparenus: 15.04.2019). — Pexum goctyna: u3 koprnopatuBHoit cett TITY.- TekcT: 21eKTpOHHBIH.

JIOII 2

Cracs, H. ®. Pemenne 3ama4 mo obmeit xumun: yae6noe nocodue / H. ®@. Cracs, A. B. Kopuryros. — 3-e n3., 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;
Harmonanereii nccnenoBarenpcknil 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
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
https://e.lanbook.com/book/75521

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

JIOIT 4 Crace H. ®. CnpaBounnk mo obmieii u HeopraHudeckond xumuu: ydeoHoe nocodue / H. ®. Crack; HanmoHanbHbIN
nuccienoBarenbckuii Tomckuit monmmrexandeckuit yausepcureT (TIIY), WHcTHTYT GHM3HKM BBICOKMX TEXHOJIOTHI
(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: aneKTpOHHBIN.

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

9P 1 Dnexrponnbiii kype «Xumus 1/ IO 2019» Marepuainst | 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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http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192
http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf
https://eor.lms.tpu.ru/course/view.php?id=1295
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://webbook.nist.gov/
http://webbook.nist.gov/
http://exam.tpu.ru/dasboard/object/bank/form?d=21
http://portal.tpu.ru/departments/kafedra/onh/education
http://www.lib.tpu.ru/catalog_arm.html



