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1. Poab nucnuminabl «Xumus 1» B popMUPOBaAaHMH KOMIIETEHUUI BbIIYCKHUKA:

DJIeMeHT CocrapJsionye pe3yJbTaTOB 0CBOCHHS (1eCKPHIITOPbI KOMIIETEHIIMH)
ngal’.OBaTeJIbHO Kon
u HporpaMM[,I CeMech KOMITIETEHIINH HaumeHoBaHue KOMIIETCHIIUH Kou I RN OB e
(IMCHMILUIHHA,
npakTuka, F'HA)
BrnazieeT onpITOM MIPUMEHEHHS 3aKOHOB €CTECTBCHHBIX HAYK
YK(Y)-1.B1 Y MaTeMaTU4YECKUX METOIOB W MOJIEJICH JJIs pelIeHus 3a1a4
TEOPETHICCKOTO U IIPHUKJIAJTHOTO XapakTepa
BrnanmeeT penpoayKTHBHEIMH METOJaMH TIO3HABATEIHHON
YK(Y)-1.B2 JIESATEIIBHOCTH W MBICITUTEIbHBIMU OTICPAITHSIMHY TSI

CriocoGeH 0CyIIECTRIATh pemeHns 3a1a9 €CTeCTBEHHOHAYYHBIX TUCIIAILINH

MIOUCK, KPUTHUCCKUI VK(Y)-1.V1 YmMeer pemarth 3a7a4i TCOPETHICCKOTO U MPHUKIIAJTHOTO

aHaJIu3 ¥ CUHTE3 xapakrepa

YK(Y)-1 | uadopmauuu, npumeHsTs VMeeT 06061aTh yCBOEHHBIE 3HAHUS €CTECTBEHHBIX HAYK

CHUCTEMHBIN MMOAXO[ IS VK(Y)-1.2 KaTeropusMH CUCTEMHOI'O aHAIM3a ¥ MOAX01a 1

pCUICHNS MMOCTABICHHBIX ’ MBICJIUTEIbHBIMU OllEpallMsIMH aHAJIN3a, CUHTE3A,

3a1a4 CpaBHCHHS U OLICHKH

VK(Y)-1.31 3HaeT 3aKOHBI ECTECTBCHHBIX HAYK U MAaTEMAaTUYCCKHC
METOIBI TEOPETHYCSCKOTO XapaKTepa
3HaeT penpOTyKTHBHBIC METOIBI TO3HABATEILHOM
Xumus 1 1 YK(V)-1.32 JIeATEIbHOCTH, IPU3HAKU CUCTEMHOI'O MOAX0a U
CHUCTEMHOT'O aHaJIH3a
Brnaneer METOJaMuU TEOPETHYCCKOTO u
OTIK(Y)-3 B8 JKCICPUMECHTAILHOTO HMCCIIe/IOBAHI XUMHUYCCKHX

MPOIIECCOB WM sIBIICHWH, aHanm3a W 00paboTKH

T'oToB puMeHSTH
SKCIEPUMEHTAIBHBIX TaHHBIX

(hyHIaMeHTaIbHBIC

MaTeMaTH4eCKHE, YMeeT BBISABIATH B3aMMOCBSI3b  MEKAY CTPYKTYpOH,

€CTECTBCHHOHAY4HbIE U OIIK(Y)-3.Y8 CBOMCTBAMHM W PEAKIHMOHHOW CHOCOOHOCTBIO XMMHYECKHX

OIIK(Y)-3 | oOmenHxeHepHbIe 3HAHUS COEJMHEHUH, IPOBOJUTH CTEXUOMETPUUECKUE PaCUEThl

B Ipo(eCCHOHATBLHOM
JeATEIbHOCTH

3HaeT OCHOBHBIC MOHATHS W 3aKOHBI XUMHH, SJIEKTPOHHOE
CTPOCHHE aTOMOB H MOJICKYJ;

OCHOBBI TE€OPUHU XMMHUYECKOH CBSI3U B COCAMHEHUSX PA3HBIX
TUIIOB, CTPOGHME U  CBOMCTBA  KOOPAMHALIMOHHBIX
COEJIMHEHUH, CTpPOEHHE BelIeCTBA B KOHJIEHCHUPOBAHHOM
COCTOSIHUU

OITK(Y)-3.38




2. Iloxa3zaTesu M MeTOALI OLICHUBAHUSA

Ilnanupyemble pe3yJibTaThl 00y4eHHUs M0 TUCIMILINHE KomnereHuust HaumeHnoBanue pasaesa MeToabl OLleHMBAHMS
Kon HaumeHoBaHue JAHCHMILIMHBI (O1IeHOYHbIE MEPONPUSAITHS)

P11 IIpuMeHseT 3HaHUS OCHOBHBIX IIOHATUHI U 3aKOHOB 1. Teopetnueckue ocHOBBI | ITucbMeHHBIN onpoc Ha
XUMUHU, COBPEMEHHBIX TEOPUM CTPOECHUS BELIECTBA XUMUHU. MIPaKTUYECKOM 3aHATHUU.
TUTSE OTTUCaHusl (PU3UIECKUX U XUMUYECKUX CBOMCTB 2.Ctpoenue atoMa u 3amura U/13.
COCMHEHHIA. VK(Y)-1 MIEPUOTUYHOCTh CBOMCTB TectupoBaHue — HE3aBUCUMBII

OIIK(Y)-3 XMMUYECKHX 3JIEMEHTOB U | KOHTpoibs LJOKO
UX COCOUHEHUMN.
3. Xumuueckas CBS3b U
CTPOEHHE MOJIEKYJI.

P/ 2 BBINOJIHATE KOJIMYECTBEHHBIE PACYETHI 110 1. Teopetnueckue ocHOBbl | [IMCbMEHHBIN Opoc Ha
XUMHYECKUM (hopMyraM, ypaBHEHUSM XUMHUYECKUX XUMUHU. MIPaKTUYECKOM 3aHATHUU.
peakuuil ¥ COAEPIKAHUIO BELIECTB B paCTBOPAX, 2.CtpoeHnue aroma u 3ammra UJ13.
aHAJIM3UPOBATh U 0000IIATh MOTyUYEeHHBIE VK(V)-1 MIEPUOTUYHOCTh CBOMCTB TecTtupoBaHue — HeE3aBUCUMBIN
pE3yNbTATHI. OIIK(Y)-3 XUMHYECKHX 3JIEMEHTOB U | KoHTpoabs [JOKO

HUX COCOUHEHUMN.
3. Xumuueckas CBA3b U
CTPOEHHE MOJIEKYJI.

P13 Hcnons30BaTh SKCIEPUMEHTAIBHBIE METOBI 1. TeopeTnueckne OCHOBHI | 3aluTa OT4ETa MO
HCCIEA0BAHUS JJIs yCTAaHOBJIEHUS COCTABA, XUMUHU. nabopatopHoit pabore.
XUMHUYECKUX CBOMCTB BEILIECTB, IPUTOTOBIICHUS 2.Ctpoenue aToMa u
PacTBOPOB U OIPEAEIICHUS X KOHLIEHTPALIUN. OTTK(Y)-3 MIEPUOTUYHOCTH CBOMCTB

XUMUYECKUX AJIEMEHTOB U
UX COCOUHEHUMN.

3. Xumuueckas CBA3b U
CTPOECHHE MOJIEKYJI.

3. Ixkana oueHnBaHus
ITopsimox opraHu3anuy OLEHUBAHUS PE3YJbTATOB OOYYEHHUS B YHHUBEPCHUTETE PErIAMEHTHPYETCS OTICIbHBIM JOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrema OlleHHBaHUS pe3yNbTaToB 00y4yeHus B ToMCKOM monuTexHudeckoM yHuBepcutere (Cucrema olieHHBaHUsA)» (B JCHCTBYIOIIEH pelIaKIInn).
Hcnonb3yercss OamsIbHO-PEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3ysbTaToB oOyueHHs. MToroBas oneHka (TpaJULMOHHAs W JIMTEpHas) MO BUAAM
yuebHoll nestenbHOCTH (M3yueHue aucuuiuinH, YWPC, HUPC, kypcoBoe mNpoeKkTHpOBaHHE, NPAKTUKH) OMNpEeAeseTcs CyMMOW OaloB IO
pe3yabpTaTaM TEKYIIEro KOHTPOJISA U MPOMEKYTOYHON aTTecTanuu (MTOroBasi pEHTUHTOBAs OleHKa - MakcuMyM 100 6assoB).



PacnpeneneHI/Ie OCHOBHBIX W OOIIOJIHUTCIBHBIX 0amioB 3a OICHOYHBIC MCEPOIIPHUATUA TEKYIIETO KOHTPOJIA H HpOMeXQYTOHHOfI arrecranuu
YCTaHaBJIMBACTCA KaJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUIIIINHBI.

PGKOMGHI[yeMa}I mKajaa ajisi OTACIAbHBIX OLICHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYUICT'O KOHTPOJIA

% BBINOJIHEHHS CooTBeTCcTBHE
3alaHUusA Tpannuuom-loﬁ OLICEHKe Onpeneﬂel-me OlCHKH

90%+100% «OTINYHOY OTiryHOE MOHUMAaHKE NMPeAMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUSI U BIIaJICHUE OTBITOM MPAKTUUECKON JAesITENbHOCTH,
HEO0XOIMMBIC PE3YJIbTaThl 00y4YeHUs] chOPMUPOBAHBI, UX KAYSCTBO OLICHEHO KOJIMYESCTBOM 0AJUIOB, OJIM3KHM K MAKCUMAIILHOMY

70% - 89% «Xopouioy» JlocTaTo4HO MOJTHOE TOHUMAaHUE TIPeIMETa, XOPOIINe 3HAHUS, YMEHHUS U OIBIT MPAKTHICCKON AESITETLHOCTH, HEOOXOIMMBIC PE3YIbTAThI
00y4eHus c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OI[CHCHO MUHHMAJBHBIM KOJIMYECTBOM 0aJLIOB

55% - 69% «Y IOBIL.» [TpuemiieMoe MOHUMaHKE MPEAMETA, YIOBICTBOPUTEILHBIC 3HAHUS, YMEHHUS 1 OIIBIT MPAKTUIECKOU e TEIILHOCTH, HEOOXOIUMBIC PE3yIbTAThI
o0ydeHus chopMHUpOBaHBI, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MHHUMAILHBIM KOJTHYECTBOM 0aJlIoB

0% - 54% «Heynoi.» PesynbTaTel 00y4eHuUs] He COOTBETCTBYIOT MHHUMAJIBHO JJOCTATOYHBIM TPEOOBAHUSIM

[IIxana 11s OLICHOYHBIX MEPONPUATHM dK3aMEHA

% BBINOJIHEHHSI JK3aMeH, CooTBercTBHE
3aJaHUH SK3aMeHa 021 TPaAMIHMOHHOIi OlleHKe Onpeneaenne onenin

90%+100% 18+20 «OtnuyHO» OTin4HOE MOHMMAaHKE MPEMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHbIE YMEHHS U BJIQJICHUE ONBITOM IPAaKTUUECKOM JesITeNbHOCTH,
HE00XO0IMMBIE PE3yJIbTAaThl 00YUeHHS C(HOPMHUPOBAHBI, MX KAYECTBO OIICHEHO KOJMIECTBOM 0AJIIOB, OJIM3KUM K MAaKCHUMAaJIbHOMY

70% - 89% 14+17 «Xopo1o» JlocTaTo4YHO MOJIHOE TOHUMAaHHKE MPEMEeTa, XOPOIINE 3HAaHHUS, YMEHUS U ONBIT IPAKTHYECKOH AEATEIBHOCTH, HEOOX0IMMBbIE
pe3ysbTaThl 00y4eHHst COOPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLCHEHO MUHHMAJILHBIM KOJIMYECTBOM 0ajljIoB

55% - 69% 11+13 «Y IOBJL» [MpuemieMoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHMUS, YMEHHUS H OTIBIT MIPAKTUIECKOH e TETFHOCTH, HEOOXOIMMBIe
[pe3yJIbTaThl 00y4eHHs CHOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLEHEHO MUHHMAJIbHBIM KOJINYECTBOM 0aljIoB

0% - 54% 0+10 «Heynosa.» Pe3ynbTaTel 00ydeHus] He COOTBETCTBYIOT MEHUMAIIBHO JJOCTATOYHBIM TPEOOBaHHSIM

2. IlepeyeHb THNIOBBIX 3aJaHUM

OneHoOYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBLIX KOHTPOJILHBIX 32JaHUI

1] TIuceMeHHBIN onpocC Ha
MPAKTUYICCKOM 3aHATHU

[Tpumeps! OuIeTOB:

Tema «Ctpoenue aroma»

1. Kakoit Habop KBaHTOBBIX YHCEII XapaKTEPU3YET OTMEUEHHBIN JJICKTPOH B aTOME BaHaUs?
4s 3

d
ol

Dn=4,1=3, m=2, ms='/ )n=3,1=2, m=-2, ms='h
3)n=3, 1=2, m=-1, ms='/ Hn=3,1=2, m=0, ms='/




OueHouHbIE MEpPONpPUATHSA

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHui

2.V KaKo¥ TpyIIbl YaCTHUI] 3JEKTPOHHBIE (POPMYIIBI OJMHAKOBBIE?
1)Li,Na,K  2)Na,Mg, Al 3)Na' Mg* AI’* 4)F,Cl, Br
3. Uemy paBeH aTOMHBII HOMep 31emenTa B [lepuoanyeckoit cucreme, 3neKTpoHHast HopMyiia KOTOPOTo
15%2s%2p%3s23p®4s23d3?
4. CBoMCTBa M'HIAPOKCUJIOB SJIEMEHTA C KPATKOM DIIEKTPOHHOMN (popMyIoii 4s!
1. ocHOBHBIE 2. KHCJIOTHBIE 3. aM(OTEpHBIC
5. BemiecTBa ¢ KOTOPHIMH B3aMMOJEHCTBYET OKCHJL aTOMa C (POPMYJIOH BAaJICHTHBIX SJIEKTPOHOB 3523p°
1) NaOH 2)HCI 3)CaO 4)H,O 5)SO0;
Tema: «Xumu4eckasi cBsi3b: 00pa3oBaHue, BUAbI U xapakrepuctuku. Merox BC u cTpoenue
MOJIEKYJI»
1. C no3unuit Meroga BC koBasieHTHAsI CBSI3b SIBISETCS:
1) OnHoneHTpOBas ABYXAJICKTPOHHAS JIOKATIM30BaHHAS
2) MHoroueHTpoBas J1eJ10KaJIn30BaHHas
3) ABynieHTpOBas ABYXAJICKTPOHHAS JIOKAIM30BaHHAS
4) JIByuleHTpOBast IBY3XJIEKTPOHHAs J€I0KAIN30BaHHas
Onpenennre MpaBUIBHOE CYXKIECHUE.
2. KpaTHOCTb CBA3U B MOJIEKYJIE KUCIOPOJa paBHA
3. HeBo3morkHa rubpuan3anus opourtaneit 1ist daeMeHTa(0B) .
1) Mg 2) Cl 3)S 4)H

4. Kakoe cTpoeHrne mMeeT MoJieKysa (MOoH), ecnu e€ (€ro) NMEeHTpPaIbHBIM aTOM HMeEEeT 8 BaJIeHTHBIX
3J1eKTPOHOB, sp>d’-rubpuausanuio opouTaneil 1 Bce ero CBA3M 006Pa30BaHbI 10 OOMEHHOMY MEXaHH3MY?
1) OxTarap 2) Terpasap 3) Ksagpar 4) Tlupamuga

5. Tun rubpuauzanuu opouTtaeit eHTPAIBHOTO aToMa B MosiekyJie SFe.
Tema «XumMunueckas cBsi3b: MeTto MO u cBoiicTBa coeINHEHU I

1. Ilpumenss meron MO, HaiiTu nporiecc, B X0A€ KOTOPOTo MPOUCXOAUT YMEHBIIIEHUE SHEPTUHU CBSI3U B
MOJYy4aeMOil YaCTHUIIE 110 CPABHEHHUIO C UCXOTHOM:

I)N2-e =Ny" 2)02-e=07" 3) O -e = 0%
2. Cpenu JaHHBIX XMMUYECKUX CBA3EH yKa3aTh HOHHYIO:
H-F 2)Cl-F 3)I-F 4)Na—-F

3. Kakast COBOKYIHOCTb AJIEKTPOHOB Ha3bIBACTCS AJIEKTPOHHBIM ra3om?
1) DyIeKTpOHBI B TI1a3Me 2) «CBOOOIHBIC) IEKTPOHBI B METAIIIAX




OueHouHbIE MEpPONpPUATHSA

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHui

3) BasieHTHBIE 3J€KTPOHBI B TI0O0M aTome
4) Jlenokanu3oBaHHBIE JICKTPOHBI B MOJIEKYJIe OCH301a
4. PacTBOpEHHE KAaKOT0 BELIECTBA HE COMPOBOXKIAETCS 00pa30BaHUEM BOJOPOIHBIX CBSI3EH?

1) H2SO4 2) H2S 3) C:HsOH 4) NH3
5. Kakue B3auMopeiicTBUsI BO3MOXKHBI B cMecu ra3oB Oz u NH3?
1) OpueHnTanmoHHOE 2) OpUeHTaIMOHHOE U UHAYKIIMOHHOE
3) MHayKUMOHHOE U TUCTIEPCUOHHOE 4) Bce nepeunciaeHHbIe

Tema «KoMmjieKcHbBIE COeTHHEHU D

1) Maiite onpeaesneHne NOHATUIO «JTUTaHI.
2) HazoBuTe KOMILJICKCHOE COCIMHEHUE, HAMUIINTE YPAaBHEHHE TUCCOIIUAIIMNA U COCTaBbTE BBIPAKCHUE
KOHCTAHTBI HECTOMKOCTH JIJII KOMILIEKCHOTO MoHa B coeauHeHnn: KoZn3[Fe(CN)s]»
3) Ompenenute CTENEHb OKHCICHHS ¥ KOOPAUHAIIMOHHOE YHCIO KOMIUIEKCOOOpa3oBarenst B
coenuaeHn”: K4[Fe(CN)g]
4) JlomummuTre ypaBHEHHE PEaKIUU W HA30BUTE MPOIYKTHl M CPABHUTE YCTOWYHMBOCTH MOJTYYCHHBIX
KOMIUICKCHBIX COSAMHECHUI 10 3HAYEHUSIM KOHCTAHT HeCTOMKOCTH:
CuSO4 + NH4OH —»
Hg(NO3), + KI —»
5) C nomomursio merona BC, onpenenute tun rudpunmzanun AO KoMIiekcooOpa3oBaTesis B
KoMIIekcHoM noHe [Zn(OH)4]%.

3amura oT4eTa 1no
nabopaTopHOU padore.

KOHTpOJ'IBHBIC BOIPOCHI IO TCMaM «KauecTBEeHHBIN aHAIIN3 COJIM»:

1. Kakue peakiiuy Ha3bIBalOTCS XapaKTEPHBIMU?

2. Hanmmmre ypaBHEHHS AMCCOLMAIIUH CIIEIYIONIUX BEIIECTB: IUXpOMaT HaTpus, HUTpat cBuHna (I1),
rexcannanodeppara (I11I) xamms.

3. B noazemubix Bojax 3anagHoit Cubupu BO3MOKHO MPUCYTCTBUE PACTBOPUMBIX COCIMHEHH Keme3a
(I1). TlpuBeauTe KaYECTBEHHBIE peaKIIMi OOHAPYKEHHS KaTHOHA ATOTO MeTaJlja.

4. Ipenoxxute crnocod UACHTUDHUKAIIMU COTeH: Xstopua HaTpus, xyuopua Meau (I1) u xmopun
ATIOMHUHHUSL.

5. CepHas KUCIIOTa UCTIONB3YETCs B KAUECTBEHHOM aHanu3e. Kakue KaTHOHBI 1 aHMOHBI MOYKHO
O00HapYX HUTh C MOMOIIBIO CEPHOI KUCIOTHI? V3 NMeIoIuXcst peakTUBOB B IITaTUBE IPOBEIUTE 3TU
peaKIHH.

KoHTposibHBIE BOIPOCHI pa3MeNIeHbl B yieOHOM nocoou: JIabopaTOpHEIH MPaKTHKYM 10 00IeH 1




OueHouHbIE MEpPONpPUATHSA

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHui

HeopraHuyeckoi xumuu: yuebnoe mocooue / H. @. Crace, A. A. [Tnakuakun, E. M. Kuasa3esa; HarmonansHbri
uccnenoparenbckuil Tomckuit monmrexandeckuit yausepeutet (TITY). — 3-e uzn., nepepad. u mom. —ToMck:
W3n-Bo TIIY, 2013. —URL: http:/www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mata obpamenwns: 11.03.2020). —
Pexxum noctyna: u3 koprnopaTuBHOU cet TIIY.- TeKkcT: 371eKTPOHHBIH.

Samuta UJI3.

Bompocsr:

1. Kakue coenuHeHus Ha3biBaroTCA okcocoisiMu? IIpuBeauTe npumepsl OKCOCOIEN BUCMYTA, CYpPbMBI,
ThTaHa ¥ BaHaausa. Kak nmomydaror okcoconu? Hanuimmre ypaBHEHUS peaknid

2. Hamummure Gopmynsr coenunenuii: okeun xpoma (II), okcua cypemst (V), ruapokcua 3omota (I1I),
nepxJyopar amMmmoHus, oprodocdar 6apus, metadhochar KanbIus, THAPOCYIbPUT CTPOHIIUS, KapOOHAT
THJIPOKCOKaaMusi, TeTparuapokcormomoar (1) Hatpus, MaHOBOJOPOAHAS KUCIOTA. YKAXKUTE KIIACC
COCUHEHMS, K KOTOPOMY OTHOCUTCS KaxXJ0o€ M3 TIepeuyHrclIeHHbIX coeauHenuil. H3o0pasure
rpadudeckue GOpMyIIbl IEPBBIX BOCBMH COCIHMHEHUH.

3. Kakue yudeHble BHECIM OCHOBHOM BKJAJ B pa3BUTHE aTOMHO-MOJIEKYJSPHOIO YYEHHUS?
Chopmynupyiite 3aKkoHBl aToMHO-MOJIeKyJsipHoro yueHus. Cynbdun sxenmeza (II) maccoit 44 r
o0paboTanyu H30BITKOM COJITHOW KHUCIOTHL. Paccuuraiite 0o0BEM (H.y.) Ta3a, BBIICIUBIIUIHCA B
pe3yJIbTaTe ITON peaKLHH.

4. YpaBHsiiTe peaKkIMi METOAO0M IEKTPOHHOTO OanaHca, yKa)KUTe OKUCIUTENb, BOCCTAHOBUTENb U THII
OBP. Paccuuraiite MOJIIpHBIE MacChl 3KBUBAJIEHTOB OKUCIUTENS U BOCCTAHOBUTEIIS.

MnO> + KNO3 + KOH — K>MnO4 + KNO> + H,O

NalO; — Nal + O

5. U3ob6pa3ute aHanuTHYECKyl0 mocyny (UMIMHAp, OrOpeTKa, IpajyHpoBaHHAs NHUIETKA, Koyba It
TUTPOBAHHUA, BOPOHKA). YKaxute obnacte ux npumeHeHus. K 25%-Homy pacTBopy IMIpoKcHIa Kalus
oosemom 400 mi ¢ mnotHOCThIO 1,23 1/™Mn, mo6aBunu 50 M Bombl. PaccumraiiTe MacCOBYIO OO
BEIIECTBA B MOJyYEHHOM PacTBOPE.

6. Kakue aromHble opOMTaIM HA3BIBAIOT BBIPOXKICHHBIMH? Kak orpenensercss Yiciao BBIPOKICHHBIX
aTOMHBIX opOuTanei Ha s-, p-, d- u f-moxypoBHsax? Kakum npaBuiom cieayeT pyKOBOACTBOBATHCS MPU
sToM? OTBeT 00OCHYHTE Ha NpHUMEpe 3MEKTpOHHOrpadudyeckux (GopMysl aTOMOB XJopa, Tajuids U
0JIOBA.

7. Tme B Ilepuoamyeckoit cucrteme mnpoxonuT rpanuna Lluatas. Kak  ocoOeHHOCTH
KPUCTAJIOXUMUYECKOTO  CTPOEHHUS TPOCTBIX BEIIECTB CBSA3aHBI C TOJOXEHHEM 3JEMEHTOB
OTHOCHUTENBHO rpaHuLibl LnHTnsa?

8. Kak u moueMy M3MeHsIEeTCsl MPOCTPAHCTBEHHAsT KOH(UTYpaIus yacTull npu nepexose oT BF3 k BFy 7
or NH3 k NH4 " u or H,O k H3O * ? OtBer noarsepaure cxemamu BC.



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
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TectupoBaHue — He3aBUCUMBIN
koHTposs [JOKO

IIpumepsl 3agaHuii k pyOexnomy TectupoBanuio Nel u Ne2.
1. ITpu B3aumoneiicteuu 0,9 T Tpé€xBanentHoro metayia ¢ HCI Beraenmiics Hx o6bemom 1,21 1 mpu 23
°C u gaBinenuun 101,3 xIla.
MomnsipHast Macca 3KBUBAJICHTAa METaJla paBHA I/MOJIb.
2. B yraeBopopoie MaccoBast 10J1s yriepoaa cocrapisier 82,8 %, OTHOCUTENbHAS IIIOTHOCTD
COeTMHEHMS 110 Bo3aAyxy paBHa 1,03. MctunHas Gopmyia coeTMHEHUST UMEET BU/T
3. Kucnas o6pasyercs mpu B3auMOJICHCTBUU

1) 1 Monb rumpokcua ATFOMUHUS + 1 MOJIb COISTHOM KHUCTIOTHI

2) 1 mMonb ruzpokcua HuHKa + 1 MOJIb @30THOM KUCIOTHI

3) 1 Mosb rugpoKcuaa Kaiabius + 1 MOJIb CEpHOM KUCTOTHI

4) 1 moub ruapokcuaa 6apust + 1 Mosib opTohocHOpHOit KHCIOTHI
4. Yncyo HecTapeHHBIX AIEKTPOHOB B aTOMeE ¢ (hOPMYJIOH BaEeHTHBIX JNEKTPOHOB 35°3p° paBHO
5. Yacruupl, cogepkaiiue 0IMHAKOBOE YHCIIO 3JIEKTPOHOB

)F 2)Ne 3)Na 4)Mg

6. Homep HaOopa KBaHTOBBIX YHCEIl, XapaKTEPU3YIOLINI OTMEUECHHBIH JIEKTPOH, B aTOME 3pOus

62 4f
Dn=4,7/=2, m=3, m&=—1/2 2)n=6,1=0,m =0, m&=—1/2
3I)n=6,/=0,m=1,me=—1/2 Hn=41=3, m=3, m——1/2
7. B 3-M nepuoie HanOoJbIIast AJIEKTPOOTPUIIATENHHOCTD Y AJIEMEHTA 10T HOMEPOM
8. Maccoas gonst NaxSO4 B 1 H pactBope (p = 1,1 /M) paBHa %. (OTBeT HaTh ¢ TOYHOCTHIO
710 COTBIX).
9. PactBop mpuroroBinen cmemenueM 400 mum Bomel m 100 mi 96%-it HoSOs4 (p = 1,84 1/mn).
Tutp pacTBOpa paBeH r/ma. (OTBeT JaTh ¢ TOYHOCTHIO JIO COTHIX)

10. YcTaHoBUTE COOTBETCTBUE MEXAY (POPMYIIOil HOHA U CTETIEHBIO OKUCIICHUS
[ICHTPAJIBHOTO aTOMa B HEM.
OOPMVYIJIA NOHA CTEIIEHb OKHUCJIEHUA

A) NOy 1) +1
B) NO» 2) +2




OueHouHbIE MEpPONpPUATHSA

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHui

B) CIO- 3) +3
I) PO 4) +4
5) +5

A 3 B r

11. Koaddunuent nepen popmysoi cepHON KUCIOTHI B ypaBHEHUH PEAKIIUU
FeSO4 + KMnO4 + HoSO4 — Fex(SO04); + MnSO4 + KoSO4 + H2O paBen .
12. JloHOpOM 311eKTpoHHOM napsl B MojeKysie CO sABiseTcs aTOM, XUMUYECKUN CUMBOJI KOTOPOTO

13 B monekyine PFs -TUI TUOpUAM3AIKUY OpOUTaNIel IEHTPATBHOTO aTOMA.

14. AHUOHHBIM KOMIIJIEKCHBIM COCIMHEHUEM SIBJISICTCS
1) Ko[Zn(CN)4] 2) [Fe(CO)s] 3) [Cu(H20)4]Cl2 4) [PtCl; (H20)]ClI
15. ns monekynsl NF3 xapaktepHo:

1) Hanuuwme 3 o-cBs3ei

2) sp TUN TUOPUIN3ALIUN ATOMHBIX OpOuTaneit a3ora

3) BaneHTHBIN yroa 90

4) HanM4Yre KOBAJIEHTHBIX MOJISIPHBIX CBSI3EN

5) Terpasdapudeckas (popmMa MOJIEKYJIIbI

6) HasinuKe 1 HECBA3BIBAIOLIEH 2JIEKTPOHHOM Mapbl

OTtBeT: . (3anummTe UQpPHI B TOPSIIKE BO3pACTAHUS)

DK3aMeH

IIpuMmep 3axaHuil IK3aMeHa
1. O6wem (n.y.) razoobpasnoro Cla, conepkamuii 10 Monexy, paBeH 1. (OtBeT math ¢

TOYHOCTBIO JI0 JIECATHIX )

2. B yraeBopopone MaccoBast 10 yriaepoaa cocrasiser 85,7 %, OTHOCUTENbHAS TNIOTHOCTh
COEIMHEHUS 110 BOJOpoy paBHa 14. MctunHas Gpopmyna COeAMHEHUS HIMEET BH]T

3. Marnuii Mmaccoit 62 1 coxriu B 30 11 (H.y.) kucimopoaa O». Macca moJrydeHHOTO OKCHJIa MarHHs

paBHa r. (OTBET 1aTh ¢ TOYHOCTHIO /IO JACCATHIX)

4. Tlpu B3auMoOJeHCTBUHU ABYXBaJeHTHOrO MeTaiuia maccoit 13,08 r ¢ pazbaBiieHHON cepHOI
kucnoroit HoSO4 Beinensiercs 4,48 m H (H.y.). XUMUYeCKHi CHMBOJ MeTaslia




OueHouHbIE MEpPONpPUATHSA

le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHui

®opmyna amdoreproro okcuaa 1) BaO 2) ZnO 3) NO 4) SiO;
I'mapokcu HaTpus HE B3aMMOAEHCTBYET C
1) SiO2 2) H2SO4 3) Al2(SO4)3 4) Be(OH), 5) Ca(OH)2 3) CH3COOH 6) ZnO

Bricniast cTereHb OKUCIEH s dIeMeHTa ¢ QOpMyJIoil BATIEHTHBIX dJIeKTPOHOB 4s” 4p” paBHa

YcTaHOBHTE MOCIEA0BATEIHLHOCTD PACTIONOKECHHSI XUMUIECKUX HJIIEMEHTOB 110 YBEIIMYCHHUIO X
ANEKTPOOTPHUIIATETLHOCTH
A)I Bb)Cl B)F TI)Br

nen

3navenwne "y" 1 aToMa ¢ HOpMyITIOi BaJICHTHBIX AJIEKTPOHOB 4s™ 4pY, 00pa3yIomux OKCUI
2,05, paBHO .

10. g monekynsl SF4 XapakTepHO:

1) HaTMYMe KOBAJCHTHBIX MOJISIPHBIX CBS3EH

2) sp Tun ruOpPUAN3ALUY AaTOMHBIX OpOuTaneil cepbl

3) TeTpadapuyeckas popmMa MOJIEKYIIbI

4) pacnonoxeHne THOPUAHBIX aTOMHBIX OpOHTase cephl B (hopMe TPUTOHATIBHON OUITPAMUIBI
5) BanenTHbI# yroua 104,5

6) HaJIMUME HECBSI3bIBAIOIIMX AJIEKTPOHHBIX ap

11. BemecTBa ¢ KOBaJIGHTHBIM TUTIOM XuMH4ecKoi cBsizu 1) Fe 2) O, 3) HF 4) Nal
12. Oxrasrppuueckyto popmy umeer mosnekyina 1) H2O 2) IFs 3) SFes4) BF3
13. Monekya, HeHTpaJIbHBIN aTOM KOTOPOM UMEET JIBE HECBA3BIBAIOIIUE AJIEKTPOHHBIE Mapbl
1) BF; 2) CO2 3) CF4 4) H20
14. Macca NaOH, conepxamasicst B 800 mu1 0,2 H pacTBOpa, paBHa r. (OTBeT aTh C TOYHOCTHIO
JIO IECSITHIX )
15. MossuibHOCTB pacTBOpa, osryyeHHoro cmemenueM 900 mut Boael u 100 mi 60%-ro pactBopa H2SO4
(p = 1,5 r/mn), paBHa MOJIB/KT. (OTBET JaTh € TOYHOCTBIO JIO LIETIOTO YUCIIA)
16. Tun OKUCIUTENHHO-BOCCTAHOBUTEIBHON pEAKIIMHI

NaBr + NaBrOs; + HoSO4 — Brz + NaxSO4 + H.O
1 ) BHYTpUMOJIEKYJIIpHAs 2) MEeXMOJIEKYIISIpHAs
3) AMCIpONOPLUMOHUPOBAHUE 4) KOHTPAUCIPONOPLIMOHUPOBAHUE




OueHouHbIE MEpPONpPUATHSA le/lMepr THIIOBBIX KOHTPOJbHBIX 3agaHui

17. Koaddunuent nepen GopmMyaoi OKUCIUTEINS
HCl + K>Cr,07 — Cl + CrCl3 + KC1 + H,O

paBeH

18. YcTanoBuTE COOTBETCTBUE

dopmyJia BEMIECTBA Ponsb Bemecta B OBP

1) HIO4 1) okucnurens

2) HI 2) BOCCTaHOBUTEIb

)R 3) OKHCITUTETLHO-BOCCTAHOBHUTEIIbHAS IBOMCTBEHHOCTH
I') HIO3

19. JIns kommaekcHoro nona [Cu(NHs)4]*" xapakTepHo:

1) HanmMuue NBYX HECBS3BIBAIOIINX aTOMHBIX OpOHTaeit
2) OTCYTCTBHUE T-CBSI3EH

3) BanenTHbIit yroa 120°

4) sp Turn rudpuar3aIKs aTOMHBIX OpOUTANIEH KHUCIopoaa
5) rerpasapuyeckas opmMa MOJICKYJIbI

6) HaJTM4KE TOJISIPHBIX KOBAJICHTHBIX CBSI3EH

20. KoHCTaHTBI HECTOMKOCTH KOMIIJIEKCHBIX MIOHOB PaBHBI:
1) [Co(CN)4] > Ku=28-107

2) [CA(CN)4] % Ku=1-10""

3) [Zn(CN)4] > Ku=2-10""7

Konnenrpanus nonoB CN™ HanOoJb1ast 11s1 KOMIUIEKCHOTO HOHA T10J] HOMEPOM

3. MeToanveckue yKa3aHus 10 NMpoueaype OeHHBAHUSA

OneHoOYHbIE MEPONPHSITUS Iponeaypa npoBeJeHUs OLEHOYHOI'0 MePONPHATHS M He00X0AUMble MeTOINYeCKHE YKA3AHUS
1. [TruceMeHHBIN onpoc HA [TpakTrueckoe 3aHATHE 3aKaHUYMBACTCSI MUCBMEHHOW MPOBEPOUYHOMN PabOTOM, KOTOpas BKIIOYAET B ceOs 5
MPaKTUYECKOM 3aHSATUU 3aJlaHui, COCTABIICHHBIX IMPEMNOJaBaTeieM MO TeMe MpakThueckoro 3aHsaTus. Ha paborty orBogurtcs 30

MUHYT, 3aTEM CTYACHTHI CIA0T CBOM paboThl. Kaxkmoe 3amanue oneHnBaercs B 1,2 Gamia, TakuM 00pa3om,
32 JaHHOE OLIEHOYHOE MEPONPHUSATHE CTYIEHT MOXKET MOJy4uTh a0 6 OamnoB. [y MOATOTOBKH K
MPAaKTHYECKOMY 3aHATHIO CTYIACHTY HEOOXOAMMO TpopadoTaTh JEKIWOHHBIA MaTepuai, MaTepHall
y4eOHHMKOB W/WIIN y4eOHBIX TTOCOOHIA.

TpeboBanus Kk 0OPMICHUIO TIPOBEPOYHON PAOOTHI:

1. B 3amanum 00s13aTeNbHO yKa3bIBAIOTCS CleAyiolias MH(OpMaIys: HOMEp 3aJaHus, HOMEp BapHaHTa,
bammTus, UMs1, OTYECTBO CTYACHTA; HOMED TPYIIIIBL




OueHouHbIE MEpPONpPUATHSA

l'[poue;[ypa NPOBEJICHHUSI OLICHOYHOI'0O MEPONIPUATHSA U He00X0AMMbIe METOIMYECKHE YKa3aHust

2. Pemenue KaxaoW 3anaud JOHKHO OBITHh HMOAPOOHBIM, C BKJIIOUYCHHEM IMPOMEXKYTOUYHBIX PpacuéToB,
yKa3aHHEM HCIOJIb30BaHHBIX 3aKOHOB, IPABHUI U QOPMYJ; Y MOJTyYaeMbIX B KaXJI0M JEHCTBUN YHCIECHHBIX
BEJIMYMH YKa3bIBAETCS €IMHULA U3MEPEHUS (Pa3MEPHOCTD).

Kpurtepun oueHnBaHus 0JHOTO 3aJaHUS:
a.3asaHue BHITIOJHEHO TTOJIHOCTHIO BEpHO — 1,2 Garra.
b.3asanue BBHINOIHEHO HANOJIOBUHY BepHO — 0,6 Gasia.
c.3aganue He BhITOIHEHO — 0 0aJUIOB.

3amura /13

N3 crynenta conepxkut 20 3amad u ynpaxHenuil u3 J1OI14, nepeueHp KOTOPBIX HAXOAUTCS B BapUaHTE
N3 kaxxnoro ctyneHTa. TeMbl 0XBaThIBAIOT BCE pa3€ibl MPOrpaMMBbl JUCHUIUIUHEI.

[IperoaBaTens oOecrmeuynBaeT CBOEBPEMEHHOE IOJMyYyeHHE CTylneHTamu BapuantoB WMJI3, a Ttakke
MPEIOCTABIISAET AJIEKTPOHHYIO CCHUIKY Ha COOPHUK 3a/1a4 U yIPaKHEHHIH.

WNJ13 BBIMONHAIOTCS B OTACIBHON TETpaau, Ipu 0OPMICHUH KaXI0T0 33aHus 00s3aTEIbHO YKa3bIBACTCS
€ro HoMep, NPUBOJNUTCS MOJHOCTBIO TEKCT YCIOBUS KaXA0r0 3a1aHus. Pemenne Kaxaoro 3aaanus JOJIKHO
OBITH MOAPOOHBIM, C BKIIOYEHHUEM NPOMEKYTOUHBIX PAcUETOB, pacCyKIEHHUH, MOSICHEHHUH, C yKa3aHUEeM
MCTOJIb30BAHHBIX 3aKOHOB, PAaBWI U (POPMYII; Y TIOTYYaeMBIX B KaXXJI0M JCHCTBUH YUCICHHBIX BETUYMUH
yKa3bIBAaeTCs e€auHUIIAa wu3MepeHus (pasmepHocTh). HWMJI3 mpomepsieTr mpenomaBaTenb, BEAyHIUH
nabopaTopHble 3aHATUS. B TeueHue Heenu CTyIeHT IOJKEH PElIUTh He MeHee 2-X 3a/1ad.

Cymmapmsriii perituar 3a /13 cocraBnser 10 6amios.

Kpurtepun oueHKH 0JHOTO 32 IaHUSL:

e 3aganue 0¢GOpPMIEHO B COOTBETCTBUM C TpeOOBaHUSIMH, BBIIIOJIHEHO BEPHO U CHAHO B
yCTaHOBIIEHHBIH cpok — 0,5 Gama.

e 3anmanue 0hOPMIICHO B COOTBETCTBUM C TPEOOBAaHUSMH, B PEHICHHH UMEIOTCs omuoku — 0 ~ 0,4
0amioB

e 3anmanue opOpMIIEHO HE MO TPEOOBAHUSM, PEIICHO HEBEPHO M HE B YCTAHOBJIEHHBIN Cpok — ()
0aioB.

3amuTa oT4eTa 1o
nabopaTopHoi paboTe

B nauane maGoparopHoil paboThl CTYJEHT MNOJy4aeT IOMYyCK K paboTe, I 3TOr0 OH IPEJOCTaBIISET
MIPETOIaBaTeII0 KOHCIIEKT JIA00PaTOPHOM PabOThI, B KOTOPOM KPATKO W3JIOKEHBI TEOPETHUECKUE OCHOBBI,
copMmynupoBaHa Ielb paboOThl, NPUCYTCTBYET OKCHEPUMEHTaJIbHAs 4YacTb, PHUCYHKH U TaOIHUIIBI
AKCIICPUMEHTAIBHBIX JAHHBIX (MpuU HEoO0XoauMocTH). Ilo oxkoHYaHWM jgabopaTOpHON pabOTHl CTYIEHT




OueHouHbIE MEpPONpPUATHSA

l'[poue;[ypa NPOBEJICHHUSI OLICHOYHOI'0O MEPONIPUATHSA U He00X0AMMbIe METOIMYECKHE YKa3aHust

ClaeT OTYeT, B KOTOPOM MPHUBEACHBI YPaBHEHHS PEaKIUid, ONMUCAHBl HAOIIOICHUS, MPUBEIACHBI PaCUETHI,
CHIeJTIaH MPOMEXKYTOYHBIN BBIBOJ IO KaXKIIOMY OIIBITY, CIIeaH OOIIHiA BBIBOJ MO JIAOOpaTOpHOH paboTre u
3allUIIAeT €e OTBeuash Ha KOHTPOJIbHBIE BOMPOCH (MUCHMEHHOW/YCTHON (hopMe) K JaHHOW 1abopaTopHOit
pabote. CyMMapHBIN PEUTHHT 3a JJa0OpaTOPHYIO paboTy cocTaBisieT 3 Oaa.

Kpurepun onieHKH KOHCIIEKTA-0TYeTa K J1adopaTopHoil padoTe:

e [loaroroBka K JlabopatopHoit padote — 1 Oa.
e Oruer no naboparopHoii pabore — 1 6am.
e 3ammuTa mabopaTopHOM paboThl — 1 OasI.

TecTupoBaHue — HE3ABUCUMBII
koHTpoJib [IOKO

Pybexnoe TtectupoBanue (PT) mpoBoauTcss B kKommbloTepHOW (opme B on-line pexxume BO Bpems
KOH(epeHII-HeIeNIU B CepeIuHE U KOHIIE TEKYIIEro CEMECTPa COTJIACHO PaCIUCaHUIO.

[lepen TecTupoBaHUE CTYAEHT NMPOXOIUT HHCTPYKTaX. [IpomomkuTenbHOCT TecTupoBanus — 90 MuUHYT Ge3
nepepbiBa. OTCYET BpeMEHH HAUYMHAETCSI C MOMEHTa Bxojia cTyieHTa B «Tect». CTyIeHT MOKET 3aKOHYUTh
BBITIIOJTHEHUE TECTA /10 UCTEUEHHS OTBEEHHOIO BPEMEHH.

PT nameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OIIEHKY 3HAHWH, YMEHHH W BIIQJICHHUH, TOJYYCHHBIX
CTYZICHTaMH 3a OTPE/ICICHHBIN TPOMEKYTOK O0yUCHHUS.

Kaxxnprit BapradT OmieTa MOACIUPYETCS KOMIBIOTEPOM IO 33JlaHHBIM pa3jieliaM XHUMHU B COACPKUT 15
3agaHuid. CTy/IEHTBI BHOCAT OTBETHI B KOMITBIOTEP, HO BCE PEIICHUS U MOSICHEHUS 3alMCBHIBAIOT HA Oymare.
[To okOHYaHMM TECTUPOBAHUS MPEMOJABATEINIO BBIJACTCSI MATPUIIA OTBETOB M CYMMAPHBINA PEHUTHHT 3a TECT.
PesynbraThl TECTUpOBaHUS 00CYKAAI0TCS HA KOHCYJIBTALIUHU MPETIOAABATEIA.

KpuTtepun onieHKH 0JHOTO 3a1aHUs:

® 34 KaXJ0C IMMPABUJIbHO BBIIIOJIHCHHOC 3a1aHUC BBICTABJISICTCSA 1 TecToBLIM 63..]1.]1,
® 32 HEMPaBWJIbHO BBINOJIHEHHOE WIIM HEBBINOJIHEHHOE 3a/1aHKe BbIcTaBisiercs: 0 6ayos;
e Uil 3aJaHUN C BBIOOPOM HECKOJBKUX MPaBUIbHBIX OTBETOB, 3aJlaHUN Ha COOTBETCTBUE U
YCTaHOBJICHUE MOCIIE0BATENIHLHOCTH MPEYCMOTPEHO YACTUYHOE OLICHUBAHUE.
MakcumanbHBIM CyMMapHBIH TeCTOBBIN Oaiut 3a kaxknoe PT cocrasmsier 15 6anos.
3a 2 menenu 10 PT cTyeHTH MOTYT O3HAKOMUTBCA € JEMOHCTPALIMOHHBIM BapHAHTOM OniieTa, KOTOPBIN
pacnosaraercs Ha caifte http://exam.tpu.ru B pazaene «MeponpusTus», 1 MOKET ObITh BBIMOJIHEH KaXkIbIM
CTYACHTOM HCOTPaHUYCHHOC YUCIIO Pa3.
s cmyoenmos, ne npowedwux PT 6 nepuod npogedenus mecmuposanusi no y8ax)cumeibHou npuiuHe,
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npeoyCMOmpeHa 803MOHCHOCHb MeCMUPOBAHUsL 8 Pe3ePEHblIL OeHb, KOMOPbILL HA3HAYAEmCcs cpaszy nocie
KOH@epeny-neoeu.

IIpu peszynomame pybescnozo mecmupoganus 6 u meHee 6an108, 0OVUAIOWUMCA NPEOOCMABIAEMCA 8
nepuoo mexyuiell. NPOMeNCYmoyHoOU ammecmayuil 803MOHNCHOCMb nosmopHo npoumu PT 6 pezepsmviii
OeHv, coenacosanuslii ¢ bropo pacnucanus TITY.

DK3aMeH

Oxk3ameHn mpoBoauT LIOKO B kommbioTepHOi (popMe B on-line pexxuMe BO BpeMsi CECCHH COTJIAaCHO
pacnucanuio. [lepen TectupoBaHne CTyIEHT MPOXOAUT HHCTPYKTaX. [[pONOIKATENBHOCTD TECTUPOBAHMS —
180 munyT G6e3 mepepbiBa. OTCUET BpEMEHHM HAUMHACTCA ¢ MOMEHTa BXoja cryneHTa B «Tect». CTyaeHT
MOJKET 3aKOHYHUTH BBIITOJIHEHUE TECTA 0 UCTCUEHUS OTBEIEHHOTO BPEMEHH.

DK3aMeH B TECTOBOW (popMe HampaBieH Ha HE3aBUCHUMYIO OOBEKTHUBHYIO OIICHKY 3HAaHUM, YMEHUH U
BJIaJICHHUH, OJYYEHHBIX CTYI€HTAMH 3a OIIPEICIEHHBIN POMEXYTOK 00y4EHUsI.

Kaxpiii BapuanT OuiieTa MOAEIHPYETCS KOMIBIOTEPOM I10 3aJlaHHBIM pa3/ieliaM XUMHH U conepxut 20
3agaHuii. CTyIeHTBl BHOCAT OTBETHI B KOMIIBIOTEP, HO BCE PEIICHUS U MOSICHEHUS 3allUCBIBAIOT Ha Oymare.
Ilo oKOHYaHMM TECTUPOBAHUS MPENOJABATEINIO BBIJAETCS MAaTPULIA OTBETOB U CYMMApHBIA PEUTHHT 32 TECT.
bannel 3a 3x3aMeH OyayT 3acuuTaHbl 110 pe3yJbTaTaM YCTHOTO cobecenoBaHMs. YCTHOE coleceoBaHue
BKJIIOYAET TEOPETUYECKHE BOMNPOCHI, IOSICHEHMS K PpELICHHBIM 3ajJayaM, 3allUCaHHBIM BO BpeMs
TECTHPOBaHUs (Ha JKCTax) MO TecTy. CTyIeHT TOTOBUTCS B TEUEHUHM HECKOJIBKUX MUHYT U Jlajiee OTBEYaeT
Ha BOMPOCHI, COTPOBOXK/1asi CBOM OTBET MosicHeHusiMu. Bpemst otBeta 10 MUHYT.

Kpurtepuu oueHKH 0JHOTO 32 IaHUS:

® 32 KaXJ10€ MPABUIILHO BBITOJHEHHOE 3a/laHNE BBICTABISIETCS | TECTOBBIN Oal;
® 32 HENMPaBWJIBHO BBIMOJIHEHHOE WJIM HEBBIMIOJIHEHHOE 33/1aHue BICTaBisieTcst 0 0aios;
e I 33JaHUN ¢ BBIOOPOM HECKOJIBKHX IPABWIBHBIX OTBETOB, 3aJaHH Ha COOTBETCTBUE H
YCTaHOBJICHHE TOCJICA0BATEIEHOCTH MIPEAYCMOTPEHO YaCTHYHOE OIICHUBAHUE.
MaxkcumanbHBIH cyMMapHBIi 0ait 3a 3k3aMeH cocTtasisieT 20 6amios.
3a 2 Hexenw 10 SK3aMEHa CTYICHTHI MOTYT O3HAKOMHUTHCS C JAEMOHCTPAIlMOHHBIM BapHaHTOM OHIIETa,
KOTOPBIM pacrnojaraercs Ha caifte http://exam.tpu.ru B pazzuene «MeponpHsTus», U MOKET ObITh BBHITOIHEH
Ka)XX/IbIM CTYJICHTOM HEOTPaHMUCHHOE YHCIIO Pa3.
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MHUHHMCTEPCTBO HAYKH U BBICIIEI'O OBPA30BAHUS POCCUMCKOM ®EJIEPALIAA

denepanbHOE TOCYAAPCTBEHHOE OI0/DKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICHICTO HpOCl)eCCPIOHaJ'ILHOI‘O 06paSOBaHI/I$I
«HAIOMOHAJIbHBIN UCCJIEIOBATEJIBCKUMA TOMCKHAN NMOJUTEXHUYECKAN YHUBEPCUTET»

KAJIEHJIAPHBIN PEUTUHI -IIVIAH JUCHUTIJINHBI
2020 / 2021 y4eOHBIH rox

OLIEHKHN Jucrunimaa Jlextym 16 Yac.
X 1» Ipaxr. 3aHsTHS 8 Yac.
«OTIH4IHOY» A 90 - 100 Garw1oB
110 HaHpaBJIeHPIIO
22.03.01 «MarepuranoBeicHHE 1 JIa0. 3ausTus 24 qac.
TECXHOJIOI'Mn MaTepI/IaHOB»
«XOpOLLIOoN B 80— 89 Gawo Bcero ayj. padora 48 qac.
PO C | 70 79 6amos CPC 60 | wac.
D | 65—696amos UTOTO 108 ) ac.
«YIIOBILY
E 55 —64 baoB 3 3.e.
3aureno P 55 - 100 GarwioB
Heynosners
opureribHo/ | F 0- 54 GaroB
HE3aYTEHO

Pe3y.111>TaT1>1 Oﬁy‘-leﬂﬂfl 0o JUCIHUIIJIMHE:

PIO1 [IpumeHsieT 3HaHMSI OCHOBHBIX MOHITUHN U 3aKOHOB XMMHUU, COBPEMEHHBIX TEOPHUI CTPOCHHUSI BEIIeCTBA IS
OIMUCaHus (bHBI/I‘lCCKI/IX U XUMHUYECKUX CBOICTB COCHHHGHHﬁ.
PJ1 2 BrImoTHAET KOTMYECTBEHHBIC pACYETHI IT0 XUMUICCKUM (hOpMyJiaM, YPaBHEHUSM XUMHYCCKUX PEaKIui 1
COJICPYKAHHUIO BEIECTB B pACTBOPaX, aHAJU3UPYET M 00001I1aeT MOJyYCHHBIC PE3YJIbTATHL.
P H 3 HCHOHBSyeT OKCIICPUMCHTAJIBHBIC METOABI UCCICAOBAHUA JId YCTAHOBJICHUA COCTABA, XUMHNYCCKUX
CBOVICTB BCIICCTB, NPUTOTOBJICHHUA PACTBOPOB U ONPCACIICHUA UX KOHHGHTpaHHﬁ.
OueHoYHBIC MEPONPUATHS:
O1eHOYHBbIE MEPONIPHATHS | Kos-Bo | bajbl
Texkymmii KOHTPOJIb:
TK1 | 3amura oTdyera no sabopaTopHOit 12 36
pabote
TK2 | 3amura UJ13 20 10
TK3 | Ilpaktuyeckue 3aHsATHUS 4 24
HK | HesaBucumslii kontpons LIOKO 2 30
HUTOI'O 100
Jlono/IHMTE/IbHbIE OATBI
YueOHasi 1eITEJIbHOCTD / Koa-Bo | Bamiabl
OLICHOYHbIE MEPONPHATUS
JIII1
HUTOI'O




KoJa-Bo OneHovHoe Hndopmanmnonnoe
=28 4acoB MeponpusTHe obecreyenue
E E £ E Ay | Cam. Kou-Bo
E ; § g YueGuast nesiTebHOCTH 0ay10B Yyednas Hnrepuer-
& %‘ E{ auTepaTypa pecypebt
1 2 3 5 6 7 8 9
Jlexumst 1. Ocrosubie nousmus xumuu. - - - OCH 1,2 DOP 1,4
JlaGopartopnas pabGota 1. Oxcuovl: Homenxnamypa, - TK1 2 JOIl 1, 5 OP 2,4
PI1 |csoiicmea, nonyuenue.
1 | PA2 |Bemonnenue MeponpusTyii B paMKkax caMOCTOATEIBHOM
PII3 |pa6oTsl crymenTa:
PaboTa ¢ IeKIIMOHHBIM MaTEpUAIIOM, H3YYCHHE TEM, - 1 - - OCHI1,2 | BP1,2,4
BEIHOCHMBIX Ha CAMOCTOSITEIIbHYIO IIPOPa0OTKY.
IToaroToBka K JabopaTopHOii pabore. - 2 TK1 1 HOIN 1, 5 5P 2,4
JlaGopatopnas ~ pabota 2.  [uodpokcuowl, conu:| 2 - TK1 2 JOIl 1, 5 OP 2,4
HoMeHKAamypa, c8olicmed, noyHeHue.
P/l |BrimonHeHne MEpONpHUATHI B paMKaX CaMOCTOSITEIEHOM
2 | P2 |pabotel ctyneHTa:
PJ3 |IoaroroBka k slabopaTopHOH paboTe. - 2 TK1 1 JOIT 1 OP 4
Brinonnenue nomamiaux 3aganui (M13). - 2 - - OCH 3 5P 2,4
JOI12,4,5
Jlexiuss 2. @ynoamenmanvhvle u cmexuomempuyeckue| 2 - - - OCH1,2 OP1,4
3aKoHbL.
JlaGoparopnas paboTa 3. Conu: Homenxnamypa, 2 - TK1 2 JOIl1, 5 OP 2,4
cgolicmesa, noyyenue.
3 gﬁ; BrinonHeHe MeponpusTU B paMKaX CaMOCTOSITEIbHON
P13 pabOThI CTYICHTA:
PaboTa ¢ IeKIIMOHHBIM MaTEpUAIIOM, H3Y4YCHHE TEM, - 1 - - OCH 1,2 OP 2,4
BEIHOCHMBIX Ha CAMOCTOSITEIILHYIO IIPOPabOTKY.
[TonroToBka Kk 1a00paTopHOi pabore. - 2 TK1 1 JOIl1, 5 QP 2,4
JlaGoparopHas pabota 4. Oxkucaumenvho- 2 - TK1 2 JOIl 1, 5 OP2,4
60CCMAHOGUMENbHBIE PEaKYUU.
P/I1 |BrimonHeHne MEpONpHUATHI B paMKaX CaMOCTOSITEIEHOM
4 | P2 |pabotel ctyneHTa:
PJ3 |IloaroroBka k slabopaTopHOH paboTe. - 1 TK1 1 JOIl1, 5 OP2,4
Brinonnenue nomamnux 3aganui (M13). - 2 - - OCH 3 5P 1,2,4
JOI12,4,5
Jlexuus 3. Cmpoenue amoma. Cocmosanue snekmponos 6| 2 - - - OCH 1,2 OP 1,4
amomax.
JlaGoparopHast pabora 5. Onpedenenue amomuou — u| 2 - TK1 2 JOIl1, 5 OP 4
PII1 |ox6usanenmuou Maccot Memaina.
5 | P[12 |BeimosHeHre MEPONIPHUSTHI B paMKaxX CaMOCTOSTEILHOM
P13 |paboTsl cTymeHTA:
PaboTa ¢ ICKIIMOHHBIM MaTepUaoM, H3yUCHHE TEM, - 1 - - OCHI1,2 | BP1,2,4
BEIHOCHMBIX Ha CAMOCTOSITEIILHYIO IIPOPa0OTKY.
[ToxroToBKa K 1a00paTopHOM pabore. - 1 TK1 1 HJOIT1, 5 OP2,4
JlaGopatopHast pabora 6. Onpedenenue  cocmasal| 2 - TK1 2 JOIl1, 5 OP2,4
Kpucmanno2uopama.
P/I1 |BbinonHeHne MEpONIPUATHI B paMKax CaMOCTOSITEIbHON
6 | PI2 |paboThl CTyeHTA:
PJ3 |IoaroroBka k slabopaTtopHoi paboTe. - 2 TK1 1 JOIl1, 5 OP2,4
Brimonaenne nomamaux 3agannit (M/13). - 2 - - OCH 3 OP2,4
JOI12,4,5
Jlekuuss 4. Ocnoewbl  ¢hopmuposanusi  snekmponnoi| 2 - - - OCH 1,2 OP 1,4
cmpykmypbl amoma. Banenmuule cocmosanus amomos.
JlaGopatopHas pabota 7. Ilpucomosnenue pacmeopa.| 2 - TK1 2 JOIl1, 5 OP2,4
PI1 |Tumposanue.
7 | PJ12 |BblnonHeHKre MEPONPUATHI B paMKaxX CaMOCTOSTECIbHON
P/I3 |paboTs! cTyseHTa:
PaboTa ¢ ICKIIMOHHBIM MaTEPHAIOM, H3YUICHHE TEM, - 1 - - OCHI1,2 | BP1,2,4
BBIHOCHMBbIX Ha CaMOCTOSITEIIbHYIO IIPOPAOOTKY.
IoaroroBka K JlabopaTtopHoi paboTe - 1 TK1 1 JOIT 1, 5 OP2,4
o JlaGoparopHas pabota 8. Onpedenenue sxcecmkocmu 600l | 2 - TK1 2 JOIl1, 5 OP2,4
8 | P12 BrimoHeHNE MEPONPHUATHI B PAMKaX CaMOCTOSITEILHOM
PIB paboTHI CTyICHTA:
IToaroToBka K J1abopaTopHOi pabore - 1 TK1 1 HOIN 1, 5 DOP2,4




KoJa-Bo OueHovHoe Hndopmanmnonnoe
) 4acoB MeponpHsiTHe obecneyeHne
E E £ E Ay | Cam. Kou-Bo
E ; § g YueGuast nesiTebHOCTH 6a10B Yuyednas Hnrepuer-
& .é‘ E{ JauTepaTypa pecypebt
Brinonnenue nomamaux 3aganui (M13). - 2 - - OCH 3 5P 1,2
J0I12,4,5
Kondepenu-nenens 1
IToaroroska k TectupoBanuo [JOKO 3 OCH 1-3 OP2
9 JOIT 1-5
TectupoBanue [IOKO - 2 HK 15 J1OI1 2
3amura N3 - 1 TK2 5 JOIT 5 9P 1
Bcero no KOHTpOJIbHOM TouKe (aTTecTanun) 1 24 | 30 44
[Ipaxktuueckoe 3anarue 1. Cmpoenue amoma. 2 - TK3 6 OCH3 OP1,2
JOIl 3, 5
PIIl BrinonHeHne MeponpusTUi B paMKaX CaMOCTOSITEIIbHON
10| P2 paboThI CTyICHTA:
PI3 [loaroToBKa K MPaKTUUYECKOMY 3aHATHIO. - 2 - - OCH 3 OP 4
JOIl 2,3
Brimonaenne nomamaux 3agannit (M/13). - 2 - - OCH 3 OP1,2
JOI12,4,5
Jlexuus 5. Ilepuoouueckuii 3axon u nepuoouurHocms| 2 - - - OCH 1,2 OP 1
CBOUCE XUMUUECKUX DNIeMEHMOB U UX COCOUHEHU.
Pl JlaGoparopHas pabota 9. Kauecmgennvie peakyuu. 2 - TK1 2 JOIl1, 5 OP2
11 P2 BrimonHeHne MeponpusATUil B paMKaxX CaMOCTOSITEIbHON
PI3 paboTHI CTyICHTA:
PaboTa ¢ ICKIIMOHHBIM MaTEPHAIOM, H3YUICHHE TEM, - 1 - - OCH 1,2 DP 1,2
BBIHOCHMBIX Ha CAMOCTOSITEIbHYIO TPOPAOOTKY.
IMToaroToBka K 1ab0paTopHO# padorte. - 2 TK1 1 JOIT1, 5 OP2
IIpaktuueckoe  3amatue 2. Xumuueckas — ceasv:| 2 - TK3 6 OCH3 OP1,2
obpasoeanue, 6uodvl u xapaxkmepucmuxu. Memoo BC u JOIL 3,5
cmpoenue MoaeKyI.
P/I1 |BbinonHeHne MEpONIPUATHI B paMKax CaMOCTOSITEIbHON
12| P12 |pabotsl cTyneHTa:
PJ3 |IloaroroBka K MPakTHYECKOMY 3aHSTHIO. - 2 - - OCH 3 9P 1
JOIl 2,3
Brimonaenne nomamaux 3agannit (M/13). - 2 - - OCH 3 OP1,2
JOI12,4,5
Jlexuus 6. Xumuueckas ceazv. Tunvl u xapakmepucmuxu.| 2 - - - OCH 1,2 OP 1
Memoo  eanenmmnuix — céasell U NPOCMPAHCMEEHHOE
cmpoenue MoneKyI.
JlaGoparopnas padota 10. Kauecmeennwiii ananusz conu. 2 - TK1 2 JOIl1, 5 OP2
P1
13| P/I2 |BeimosHeHuEe MEPONPUATUI B paMKaX CaMOCTOSITEIbHON
P/I3 |paboTs! cTyseHTa:
PaboTa ¢ ICKIIMOHHBIM MaTEPHAIOM, H3YUICHHE TEM, - 1 - - OCH 1,2 DOP 1,2
BBIHOCHMBIX Ha CAMOCTOSITEIbHYIO TPOPAOOTKY.
[loaroroBka k 1abopaTopHO# padoTe. - 2 TK1 1 JOIl1, 5 OP 2
[IpakTraeckoe 3austue 3. Xumuueckasn ceazv: memoo MO| 2 - TK3 6 OCH3 OP1,2
u ceoticmea coeounenull. JOIl 3,5
P/I1 |BbinonHeHne MEpONIPUATHI B paMKax CaMOCTOSITEIbHON
14| P2 |paboThl cTyneHTa:
P/3 |IloaroroBka K NPaKTHYECKOMY 3aHSTHIO. - 1 - - OCH 3 OP 1
JOIl 2,3
Brimonaenne nomamaux 3agannit (M/13). - 2 - - OCH 3 OP1,2
JOI12,4,5
Jlexuus 7. Memoo monexynsapnuvix opoumaneii u ceovicmsal 2 - - - OCH 1,2 OP 1
coeounenuti. Xumuieckas c6sa3b 6 UOHHLIX COCOUHEHUX U
(memannax.
ITaGopaTopHast padota 11. Cnocobsr ouucmru sewjecms om| 2 - TK1 2 JOIl1, 5 OP2
PA1 -
15| P12 hipumecell. _ _
PII3 BrimoaHeHNE MEPONIPUATHI B paMKaX CaMOCTOSITENbHOM
pabOThI CTYICHTA:
PaboTa ¢ ICKIIMOHHBIM MaTEPHAIOM, H3YUICHHE TEM, - 1 - - OCH 1,2 DP 1,2
BBIHOCHMBbIX Ha CaMOCTOSITEIIbHYIO IIPOPAOOTKY.
IoaroroBka k JlabopaTopHOH padore. - 1 TK1 1 JOIl1, 5 OP2
16 | PA1 |lIpakrtuueckoe 3amstue 4. Xumuyeckas ceazv 6| 2 - TK3 6 OCH3 OP1,2




KoJa-Bo OueHovHoe Hndopmanmnonnoe
) 4acoB MeponpusTHe obecreyenue
E E £ E Ay | Cam. Kou-Bo
E ; § g YueGuast nesiTebHOCTH 0ay10B Yuyednas Hnrepuer-
& %’ E JauTepaTypa pecypebt
P12 |komnnexcuvix coeounenusix. JIOIT 3, 5
P/I3 |BeimosiHeHne MEPOIPHUSTHIA B pAMKaX CAMOCTOSTEIBHOM
pabOTHI CTY/ICHTA:
[loaroToBKa K MPaKTUUECKOMY 3aHATHIO. - 1 - - OCH 3
JOIT 2,3
Brinonnenue nomarnaux 3aganui (M13). - 2 - - OCH 3 5P 1,2,
JA0I12,4,5
Jlexiust 8. Komnaexchvle u Kiampamuvie coeOUHeHus: 2 - - OCH1,2 OP1
JlaGopatopHas pabota 12. Komnaexchvie coedutenus. 2 - TK1 2 JOIl1, 5 OP2
P/I1 |BbimonHeHue MeponpuaTHH B paMKax CaMOCTOSATEIbHOMN
17| P2 |pabGoTsl cTyACHTA:
PJ13 [PaGora C JIeKIHOHHBIM MATEPHAIIOM, H3yYECHHE TEM, - 1 - - OCH 1,2 DP 1,2
BBIHOCHMBIX Ha CAMOCTOSITEIILHYIO MPOPAOOTKY.
[ToxroToBka K 1a00paTopHOM pabore. - 1 TK1 1 HJOIN1, 5
Kondepenn-uenensn2
13 IToaroroBka k TectupoBanuio [TOKO 3 JOIT 2
TectupoBanue [IOKO - HK 15
3anmmra M3 - 1 TK2 5 JOIT 5 OP 2
Bcero mo KOHTPOJILHOI TOUYKe (aTTECTAIINN) 2 24 | 30 100/100
Oomuii 00beM padoThI O TUCIUTITIHHE 48 | 60 100

HNndopmannonHoe odecneyeHue:

No (xon)

OcHoBHasi yueoHast sutepatypa (OCH)

OCH 1

Koposun, H. B. O6mas xumus. Teopus u 3agaun: yuebHoe nocobue [Diaektponusiii pecype] / O6mas xumust. Teopust
n 3amaun: ydeGHoe mocobue / H. B. Koposun, H. B. Kynemos, O. H. I'onuapyk [u np.]; mon pemaxumeir H. B.
Koposuna, H. B. Kynemosa. — 3-e u3g., crep. — Cankr-IlerepOypr: Jlans, 2018. — 492 c. — TekcT: 31eKTpoHHBII //
JlaHb: SIEKTPOHHO-OMONIMOTEYHAs CHCTEMA. URL: https://e.lanbook.com/book/104946 (mata oOpamenns:
15.04.2020). — Pexxum mocrtyna: u3 xoprioparusHoit cetu TITY.

OCH 2

I'munka, H. JI. O6uias xumust: yueOuuk s 6akanaBpoB / H. JI. T'nmunka. — 19-e uzn. —Mocksa: [Opaiir, 2013. —
URL: http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442 .pdf (nata o6pauienus: 15.04.2020). — Pexxum nocryma: u3
kopnopatuBHoi cetu TITY - TekcT: aneKTpOHHBIN.

OCH 3

I'muaka, H. JI. 3amaun n ynpaxkHeHHs 1o oOmed XxuMmuu: ydeOHoO-IpakTHdeckoe rmocodue it Gaxamaspos / H. JL
I'muaka; mox pen. B. A. IlomkoBa m A. B. babkoBa. — 14-¢ m3n. —Mocksa: IOpaiit, 2014. — URL:
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (mata obpamenuns: 15.04.2020). Pexum pmocryma: u3
kopnopatuBHoi cetu TITY - TekcT: aneKTpOHHBIN.

Ne (kon)

JonojHuTesbHas1 yueOHas auTepatypa (J1OII)

JIOII 1

Cracs, H. ®. JIabopaTopHsIit IpakTHKyM 1O 00mIeii 1 Heopranuueckoi xumun: yaedHoe nocodue / H. @. Cracs, A. A.
ITnakunkun, E. M. Kuaszepa; HannonanesHblii uccnenopatenbekuii ToMmckuid nmonmmtexandeckuit yausepeutet (TITY). —
3-¢ m3n., nepepad. u gorm. — Tomck: Uzn-Bo TITY, 2013. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
(mata obpamenus: 15.04.2020). — Pexum noctyna: u3 koprnopatuBHoii cetn TIIY.- TekcT: aneKTpOHHBIN.

JIOIT 2

Cracp, H. ®@. Pemenne 3agay no oOmeit xumun: yuebnoe nocobue / H. @. Cracs, A. B. Kopmynos. — 3-e u3z., ctep.
— Camnkr-TlerepOypr: Jlaup, 2016. — 168 c. Tekct: anekTpoHHbIi // JlaHb: 31eKTPOHHO-OMOIMOTEYHAs CHCTEMA. —
URL: https:/e.lanbook.com/book/75521 (nmara obpamenus: 15.04.2020). — Pexum noctyna: U3 KOpHopaTHBHOI ceTn
TIIV.

JOIT 3

CmoroBa, JI. M. PykoBOJCTBO K MPakTHYECKUM 3aHATHAM MO oOiiei xumuu: ydeOHoe mocobue / JI. M. Cmonoga;
HaunonaneHsiit uccnenoBarensckuii Tomckuit nonurexuuueckuid yausepeuret (TIIY). — Tomek: U3n-so TIIY, 2010. —
URL: http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (mara obpamenus: 15.04.2020). — Pexum goctyma: u3
kopnopatuBHoOi cetu TITY - TekcT: aneKTpOHHBIN.

JIOI1 4

Cracs, H. ®@. 3agaun, ynpakxHeHHUs ¥ BOIIPOCH! 110 o0mmel xumuu [Dnextporusii pecypce] / Cracs H. @., JIncenxuit B.
H. — 5-e n3x., ctrep. — Cankr-IlerepOypr: Jlans, 2017. — 108 ¢. — Kuwura u3 komwtexnuu Jlans - Xumus. —

ISBN 978-5-8114-2282-1. Cxema gocrymna: https://e.lanbook.com/book/91062_(nara odpamenus: 15.04.2020). —
Pexum nocryna: u3 kopnoparusHoit cetu TIIY - TekceT: 3neKTpOHHBIN.

JIOIT 5

Crace H. ®. CrpaBounuk no ofuieli u Heopranuueckoir xumun: yuebroe mocobue / H. ®@. Crach; HaunoHanbHbIi
uccienoBarenbckuii Tomckmit monmmrexandeckuit yausepcureT (TIIY), MHcTHTYT (U3HKHM BBICOKMX TEXHOJOTHH
(UDBT), Kadempa obmeit n neopranmueckod xmmun (OHX). Tomck: U3zp-so TIIY, 2012. URL:
http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf (mara oOpamenus: 15.04.2020). Pexxum nocryma: u3
kopnopatuBHoi cetu TITY - TekcT: 2JeKTpOHHBIH.



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
http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf
https://e.lanbook.com/book/91062
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192
http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf

Ne (kon)

Ha3Banmue 3JieKTpOHHOT0 pecypca (9P)

Anpec pecypca

OP1

XUMHUUECKUI TpEeHax)ep

http://exam.tpu.ru/dasboard/object/bank/form?d=21

OP 2

Y4eOHble TOCOOUS 1O Kypey «Xumusd

http://portal.tpu.ru/departments/kafedra/onh/education,



http://exam.tpu.ru/dasboard/object/bank/form?d=21
http://portal.tpu.ru/departments/kafedra/onh/education

