@OOHJI OUEHOYHBLIX CPEACTB 110 JHCHHILTHHE
INPHEM 2018 r.

DOPMA OBYYEHMA oMuas

Mumua 1

Hanpaenenue noarotoskr/ | 18.03.01 Xumuueckan TexHonorus
CHENHANBHOCTE o o
O6pasosaTenshad nporpaMma | XHMHUECKas TEXH0I0rHA nepepaboTkn HedTH M rasa
(manparieHHOCTE (Tpodiis))
CriemHanH3anms Tﬁ:{@;}pr@m HedTerasoxXHMHH H MIOIHMEPHBIX MATEPHAIIOB
VYpoeeHb 00pasoBanus | Beiciee obpasosanne - Dakanappuar
Kype | 1 | cemecrp |1

TpynoeMKoCTh B KpEIHTAX
(3a4eTHLIX eIHHHIAX)

3

— i
Bapenyommit Kadenpoi - . g W.B. [llamanus
pyxosoautens OEH na npasax ‘
KadeapeI .
PyxosomuTesns OOI1 Ay Moiizec O. E.
[Ipenonasarens e Hmene AL IL

2020 r.



Poab mucuumiannbl «Xumus 1» B GOpMHPOBAHMU KOMIIETEHIHI BHITYCKHUKA:

oﬁpa?;]::fe]:},}loﬁ Cemectp Kon T Cocrapasiionye pe3yIbTaTOB 0CBOEHHS (1eCKPHIITOPbI KOMIIETEHIITHH)
nporpaMmmbl KOMIICTCHITHHA
(JIMCII“IUI"HH, KOMIICTCHITHHA KO)I HaumeHoBaHue
npakTuka, F'HA)
Brnageer ombITOM NpUMEHEHHs 3aKOHOB €CTECTBEHHBIX HAVK U
YK(VY)-1.B1 MaTeMaTHYeCKUX METOOB M MoJeled s pelieHus 3ajad
TEOPETHUUECKOT0 U MPUKJIIAJTHOTO XapaKTepa
Branmeer penpomyKTHBHBIMH METOIaMU MTO3HABATEILHON
YK(Y)-1.B2 JIEATEIBHOCTY U MBICIIUTEIIBHBIMU  OIlEpALMsAMU JUISl PELICHHUS
Xumus 1 1 3a/1a4 eCTeCTBCHHOHAYYHBIX JTUCIIMILINH
(()jCl;/(L)leS::H}ITL HOMCK, VK(Y)-1.V1 YMeer pemaTrh 3aJauyd  TEOPETUYECKOTO M MPHUKIATHOTO
KPUTUYECKUI aHaIu3 U Xapaxrepa
VK(Y)-1 | cunres mndbopmarm, VMeeT 000011aTh YCBOSHHBIE 3HAHUS €CTECTBEHHBIX HAaYK
HPUMEHSTH CHCTEMHBIiA KaTErOpHsIMH CHCTEMHOI'0 aHaJIu3a ¥ MOX0/1a U
TIOJIX O/ 1181 PeleH s YK(Y)-1.Y2 MBICJIUTEJIBHBIMY OIIEPALMsIMHU aHAIN3a, CUHTE3a, CPABHEHUS U
[OCTABJIEHHBIX 327144 OLCHKH
VK(Y)-131 3HaeT 3aKOHBI €CTECTBEHHBIX HAyK M MaTeMaTHYECKUE METOJBI
TEOPETUYECKOr o Xapakrepa
3Haet PenpoayKTUBHBIC METOBI MIO3HABATENIFHOM
VK(V)-1.32 JIESITEIbHOCTH, MPU3HAKA CHUCTEMHOTO IOAXO0Ja M CHCTEMHOIO
aHaJIM3a
T'oroBHOCTS Bnageer meTomaMu TEOPETHYECKOTO H  3KCIEPUMEHTAJIHHOTO
HCIOJIb30BATD SHAHM OIIK(Y)-3.B1 HCCTIEIOBaHUA XMMHUYECKHUX IPOIECCOB M SBICHUH, aHammM3a U
0 CTpOCHHI BCIICCTBA, 00pabOTKH IKCIEPUMEHTAIBHBIX JaHHBIX
MIPUPOAE XUMHIECKOMN
CBSI3U B Pa3IIMIHBIX YMeeT BBISBIATH B3aMMOCBSI3b MEXIY CTPYKTYPOH, CBOMCTBaMH
KJIaccax XMMHYECKHX OIIK(Y)-3.V1 W PEaKIHOHHOW CHOCOOHOCTHIO XHMHYECKHX COCTUHCHUH,
OIIK (Y)- | coenuHeHMIT IIs MPOBOJUTH CTEXMOMETPUIECKUE PACUETHI
3 MMOHUMAHHUSI CBOMCTB
MaTepuaioB U 3HaeT OCHOBHBIC TMOHATHS W 3aKOHBI XHMHH, 3JIEKTPOHHOE
MCXaHHU3Ma CTPOEHHE aTOMOB U MOJIEKYJI; OCHOBBI TEOPUH XUMHUYECKOW CBSI3U
XUMHYECKHUX OIIK(Y)-3.31 B COCMUHCHUSX pA3HBIX THIIOB, CTPOGHHE ©  CBOWCTBA
TIPOLECCOB, KOOPAWHALIMOHHBIX ~ COEIMHEHUH, CTPOCHHUE  BEIIECTBA B

MPOTEKAIOIINX B
OKPY’KarolIeM MHUpe

KOHIACHCUPOBAHHOM COCTOSTHUHA




2. Iloxkazareaum u METOAbI OLICHUBAHUSA

ILnanupyembie pe3yabTaThl 00y4eHMsI 10 UCHHILIHHE

Kon unankaropa

HaumenoBanmue pa3nena

MeTO)ILl OIICHUBAHUSA

Kon HaunmenoBanune JIOCTH/KEHUS JMCIMILTHHBI (OLeHOYHbIC MEPOTIPUSITHS)
KOHTPOJIHPYeMOii
KOMIIeTeHINH (HJIH ee
4aCTH)

PI1 [TpumensieT 3HaHKsI OCHOBHBIX IMOHSATHI M 3aKOHOB 1. Teopetnueckue ocHoBbl | [IMChMeEHHBIN OMpoC Ha
XUMHH, COBPEMCHHBIX TCOPUH CTPOCHUA BEIIECCTBA JJId XUMUU. HpaKTI/I'-IeCKOM 3aHATHUH.
OIIMCaHHus (bl/ISI/IT-IeCKI/IX U XUMHYECKUX CBOMCTB 2 CTpOGHI/Ie aToMa u 3aHII/ITa I/II[3
COE/IMHEHMUH. YK(Y)-1 HEepPUOJIUYHOCTb CBOWCTB | TecTupoBaHue — HE3aBUCUMBIH

OIIK (¥)-3 XUMHYECKHX 3JIEMEHTOB U | KoHTpoJib [IOKO
NX COeIUHEHHUI.
3. Xumuueckas CBs3b U
CTPOEHUE MOJIEKYI.

PJ1 2 BeImonHseT KoMM4ecTBEHHbIE PACUETHI IO XUMUYECKUM 1. Teopetnueckue ocHOBBI | [IMCbMEHHBIN OnpoC Ha
opmynam, ypaBHEHHSM XMMUYECKHX PCAKIHI 1 XUMUH. MIPaAKTUYIECKOM 3aHATHUH.
CO/IepKaHUIO BEIIECTB B PACTBOPAX, AaHATU3UPYET U 2. CTpoeHHe aToMa Bamura U/13.
0006IIaeT MOy EHHBIE PE3yIbTATEL. YK(Y)-1 HIEPHOINYHOCT CBOUCTB | TecTupoBaHue — HE3aBUCUMBIH

OIIK (¥)-3 XUMHUYECKUX 3JIEMEHTOB U | KoHTpoJib [JOKO
UX COCOUHEHUHN.
3. Xumuueckas CBs3b U
CTPOEHUE MOJIEKYIL.

P/ 3 Hcnonb3yer 5KCrepuMEHTaIbHBIE METObI HCCIIEI0BAHMS 1. TeopeTndeckue OCHOBBI | 3alKTa OTYETA I10
IJIs1 YCTaHOBJICHUA COCTaBa, XUMUYCCKUX CBOICTB XUMUH. Ha60paT0pH0f/'I pa60Te_
BEIECTB, PHIOTOBJIEHHS PACTBOPOB H ONPENENEHHS HX 2. CTpoeHue aToMa U
KOHICHTPALHH. OTIK (V)3 MEPUOJUUHOCThH CBOMCTB

XHUMHUYECKUX DJIEMEHTOB B
WX COCIUHECHUM.

3. XumMunueckas CBSI3b U
CTPOEHHE MOJIEKYI.




3. IkaJja oueHMBaHUA

[Mopsinok opraHM3aliiy OLEHUBAHUS PE3YIHTATOB OOYUEHHS B YHHUBEPCUTETE PETIIAMEHTHPYETCS OTACIbHBIM JIOKAIBHBIM HOPMATHBHBIM aKTOM —
«Cuctema OlICHUBaHHUS PE3yJIbTATOB 00ydeHUs1 B TOMCKOM TOJIMTeXHUYeCKoM yHuBepcutere (CructeMa olleHUBaHuUs)» (B JCHCTBYIOIICH pelaKiluu ).
Ucnonws3yercsi OamibHO-pEHTUHTOBAas CHUCTEMa OIEHUBAHUSI PE3yJlbTaToB oOyueHus. MToroBasi oneHka (TpaaullMOHHAsT M JIMTEpHAs) MO BHJAM
yuebHol nestenbHOCTH (M3ydenue mucuumuind, YHWPC, HUPC, xypcoBoe mNpoeKTUpOBaHWE, IMPAKTHKH) OIpEeNseTcss CyMMOH OayuioB 1O
pe3ysbTaTaM TeKYLIEro KOHTPOJISI U TPOMEXYTOUHOM aTTecTaliu (MTOroBasi pedTHHroBas olieHka - makcumyMm 100 6amioB).

Pacnpez[eneHHe OCHOBHBIX W JOIIOJIHUTCIIBHBIX O0amioB 3a OLCHOYHBIC MCPOIPHUATUA TCKYHICTO KOHTPOJIA U HpOMC)KYTOqHOﬁ aTTecranuu
YCTAaHABJIMBACTCA KAJICHAAPHBIM peflTI/IHF-HHaHOM JAUCIHUITIINHBI.

PGKOMGH)IyeMaSI mIKajgaa ajisi OTACIIBHBIX OIICHOYHBIX MepOHpI/ISITI/II\/’I BXOAHOI'0O U TCKYIICTO KOHTPOJIA

% BBINOJHEHUS CooTBeTcTBHE
3alaHusA Tpa;muuommﬁ OLIEHKEe Onpe)le.rlemle OLeHKH

90%+100% «OTINYHO» OTnu4HOE OHUMAaHKE TIpeIMEeTa, BCECTOPOHHUE 3HAHMSA, OTIINYHbIE YMEHUS U BJIAJICHUE ONBITOM MPAaKTHUECKON AESTENbHOCTH,
HEOOXOIUMBbIC PE3YabTaThl 00yUeHHs C(HOPMHUPOBAHBI, HX KAYECTBO OIICHEHO KOJHYECTBOM 0aJUIOB, OJIM3KMM K MAKCHMAaJIbHOMY

70% - 89% «Xoporoy JloctaTouHO NOTHOE TOHUMAHHUE MPEIMETa, XOPOILIKE 3HAHUSI, YMEHHS 1 OIIBIT IPAKTUYECKON JAESITEIbHOCTH, HEOOXOIMMBIE PE3YIbTATHI
00y4eHus chOpMHUPOBAHBI, KAYECTBO HU OTHOI'O M3 HUX HE OLIEHEHO MUHMMAJIbHBIM KOJIMUECTBOM 0aJljIoB

55% - 69% «Y IOBIL» [IpuemneMoe OHUMaHUE MIPEAMETA, YAOBIECTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIBIT TIPAKTUYECKOMN JIESTEIbHOCTH, HEOOXOJUMbIE PE3YIIbTATHI
00y4eHus chOpMHUPOBaHbBI, KAUYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MHHUMAJIbHBIM KOJINYECTBOM OallIOB

0% - 54% «HeymoBu.» Pe3yipTaThl 00ydeHUs] HE COOTBETCTBYIOT MUHUMAJIBHO IOCTATOYHBIM TPEOOBaHUSAM

2. IlepeyeHb THNOBBIX 3aIaHUI

OueHOYHbIE MeponpuATHA HpnMepu THIOBBIX KOHTPOJbHBIX 3aaHHil
1. [IucbmMenHBI onpoc Ha [Ipumeps! 6uneToB:
IPAKTUYECKOM 3aHATUU Tema «CTpoenune aroma»
1) 3amonHeHne AIEKTPOHAMHU SHEPTETHUECKUX YPOBHEH U MOAYPOBHEH OOBSICHACTCS
1) npuatumnom Ilaymm 2) IpUHIIUTIOM HEONpeaeNeHHOCTH
3) npaBuiom ['yana 4) MPUHIIUTIOM HAaUMEHBIIIEH SHEPTUU

2) OpOuTanbHOe KBAHTOBOE YHCIIO ISl HECTIAPEHHBIX JIEKTPOHOB B aTOME OpoMa paBHO

3) AToMHBIif HOMep 21eMenTa ¢ HOpMyJIOi BaJEHTHBIX 2IEKTPOHOB 4s “4p? paBeH

4) CpoiicTBa OKCHJIOB 3JIEMEHTA C KPATKO#H d1eKTpoHHOM (popmysoit 3s® 3p*
1. ocHoBHBIE 2. KUCIOTHBIE 3. aM(OTepHbBIE

5) BemmecTBa ¢ KOTOPHIMU B3aUMOJIEHCTBYET OKCHJI aToMa ¢ (GOpMyIIoif BaleHTHBIX HJEKTPOHOB 35
1)NaOH 2)HCI 3)Ca0 4)H,O 5)S0Os




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 3a11aﬂm‘i

Tema: «XuMH4YecKasi CBA3b: 06pa3ona}me, BHU/bI U XapPpaKTCPUCTUKHU. Metoa BCnu cTrpoeHue

MOJIEKYJD»
1) HauOoub1ias 3HEpPrus CBSI3M B MOJICKYJIE

1) H2S 2) H20 3) H2Te 4) HoSe
2) TlupamupanbHyo GOpMY UMEET MOJICKYJIa

1) H.0 2) NHs 3) BF3 4) CO2
3) BeriecTBO ¢ HOHHBIM THIIOM XUMHYECKOW CBS3U

1. Ho 2. NaCl 3. HF 4.Si

4) Twun rubpuan3zaimy opOUTaieil eHTpaTbHOTro atomMa B Mojiekyiae NF3
5) Mosekymna auokcuaa yriepoga CO. HemossipHa, a Mosiekyida Bojasl NHz momspra. TTpumensis
Metoq1 BC o0bsicHUTE TaHHBIN (DakKT.

Tema «Xumnueckas cBsa3b: MeTo MO u cBolicTBa coeAMHEHU
1) Ucnons3yst METOI MOJIEKYIIIPHBIX OpOHTaNIeii OMPEaeTUTe MAarHUTHBIE CBOMCTBA MOJICKYJIBI
KHUCJI0pOJia
2) Ucmonb3yst METOT MOJIEKYIISIPHBIX OpOHMTAJICH PACIONOKUTE YACTHUIIBI 10 YBEIIMYCHHUIO SHEPTUH
CBSI3H:
1. 02 2.0y 3.0 4.0% 5. 02%*
3) IlepexoasT B )KHIKOE COCTOSIHUE MPH MOHIKCHUH TEMITEPATYPhI BCIEACTBHE 00pa3oBaHuUs
BOJIOPOJIHBIX CBSI3€M MEXKy MOJICKYJIaMH1
1.0; 2. N2 3. HF 4. NH3
4) MeKMOJIEKYIISIPHOE B3aMMO/ICHCTBHE, KOTOPOE SABJISETCS IPUYMHOM
repexo/ia KUcaopoaa B xkuakoe cocrosiaue mpu 90 K
1) MexxMOIeKyIsIpHAs BOJIOPOIHAS CBSI3b 2) OpUEHTAITMOHHOE
3) UHAYKIIMOHHOE 4) mUCIIepCUOHHOE
5) BemectBa, kotopsie mpu 20 °C CyIIecTBYIOT B TBEPIAOM COCTOSIHUH
3a CUET MEKMOJIEKYJIIPHOTO JUCIIEPCHOHHOTO B3aUMOJECHCTBUSA

1)NaCl 2)I, 3)H0 4)CO 5)Fe

Tema «KoMjiekCHbIE COCIMHCHMU A

1) I[aﬁTe OMpCACIICHUC TIOHATHUIO «KOMHHCKCOOGpaSOBaTeHL».




OueHo4yHble MEPONPUATHS

le/lMepbl THIIOBBIX KOHTPOJBHBIX 3a11aﬂm‘i

2)
3)
4)

5)

Ha3oBuTe KOMIUIEKCHOE COEIMHEHUE, HATMIIIMUTE YPABHEHHE TMCCOLMAIIMY U COCTABBTE BHIPAKCHUE
KOHCTaHTBI HECTOMKOCTH JIJIsl KOMIUIEKCHOTO noHa B coequaenunn: Na[Al(OH)z].
Ompenenure CTENEHb OKUCICHHS W KOOPJMHAIIMOHHOE YHUCIO KOMIUIEKCOOOpasoBaTens B
coequnenuu: Ks[Fe(CN)e].
Jlonuiiure ypaBHEHUE PEaKIUK U HA30BUTE TPOIYKT:

CuCly + NHz —>
Metoznom BC, onpenenure tun rubpuamsamui AO xommaekcoobpasosatens B none [Al(OH)e]® n
€ro MarHUTHBIE CBOMCTBA.

3ammuTa oT4eTa 1Mo
nabopaTopHO padboTe

KonTponeubie Bonpocs! 1o Teme «lIpurorosnenue pactBopoB. TutpoBanuey:

1. TlepeuncnuTe aHATUTUYECKYIO MOCYAy HEOOXOIMMYIO JUISI TPUTOTOBJIEHWS M THUTPOBAHHS PacTBOPOB,
YKaKUTE e Ha3HAUYCHHE U MTPaBUiIa PabOThI C IOCY/IOH, MPHUMEHSIEMON B 00bEMHOM aHAJIN3E.

2. Ha 4yeM OCHOBaH THUTPHMETPHUYCCKHI Meron aHanmmza. OOBSICHUTE CIEAYIONIME TEPMUHBI: THUTPAHT,
TUTPOBAHUEC, UHAUKATODP.

3. CrmocoObl BBIpa)KEHUSI KOHIIGHTPAIUH PacTBOPOB (MaccoBasi JIOJs, MOJISIpHAsT KOHIIEHTPAIHS, MOJSpHAs
KOHIICHTpAIWsI SKBUBAJICHTOB, MOJISUITbHASI KOHIIEHTPAIIYS, TUTP, MOJISIPHAS JTOJIA).

4. Tlpaktudeckas 3aga4ya. HeoOXoauMo MPUTOTOBUTH PacTBOP TUIAPOKCHIA HATPHS 3aIJaHHOW KOHIICHTPAIlUH
(Hampumep, Cu = 0,12 1, V = 250 Mi). st 5Toro AaHbl: KOHIIEHTPUPOBAHHEIA PacTBOpP THIPOKCHIIA
HATpUS, aHATUTHYECKas 1Oocya, apeoMerp. [IpakTHYECKH OmnpenenuTe UCXOIHbIC JaHHBIC JUTS PELICHUS
3aJla4d ¥ MPUTOTOBBTE PACTBOP VIS AaTbHEHINEro ero THTPOBAHUSI.

KOHTpOJ'IBHBIC BOIIPOCHI I10 TEME «OKUCIUTEIIPHO-BOCCTAHOBHTEIILHBIE PEeaKIUM».

1. Cpenu BemectB — xyopun xene3a (II), xmopun xenesa (III), Merammnaeckoe kelre30 CEpOBOIOPO/I,
Cynb(UT HATPHSL, CEpHAs KUCIIOTA — YKAXKUTE BOCCTAHOBUTEIb, OKUCIIUTEINh U BEIIECTBO C OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHON JBOWCTBEHHOCTBIO.
2. Jlna nmansabix peakumii onpenenute tun OBP. B ypaBHeHMM peakuuu JUCITPONOPIIMOHUPOBAHUS
paccTaBbTe CTEXMOMETPHUUECKUE KO DHUIHMESHTHI:
Cl, + NaOH = NaCl + NaClO; + H,O
Cl, + KsMnO,4 = KCI + KMnO4
KCIO; = KCIl + O,
Zn+ HNO; = Zn(N03)2 + N, + H,0O
3. Hamummre ypaBHEHHs peaKilnii IepMaHTaHaTa KaJius B KUCIOH, HEUTPaIbHOM M B IETOYHOMR Cpeiax.
3anuimuTe BHIBOA O BIMSIHUM CPEIbl HA OKUCIUTENBHBIE CBOMCTBA IEPMaHIraHaTa Kajusl.
4. Tlepokcua BoJOpoJa B OKMCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUSAX MPOSBISAET OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHYIO IBOMCTBEHHOCTh. M3 MMEIOIMXCSl peaKTHBOB B LITATUBE JIOKAKUTE TAHHBIN QakT




OueHo4yHble MEPONPUATHS

le/lMepbl THIIOBBIX KOHTPOJBHBIX 3a11aﬂm‘i

Y HallMILUTE YPAaBHEHUSI 3TUX PEaKLUil.

KonTponbHbie Bompockl pa3MemieHbl B ydeOHOM mocoOuu: JlabGopaTOpHBIM NpakTHKyM TO oOmed wu
Heopranndeckoil xumuu: yueOHoe nmocooue / H. @. Crach, A. A. Ilnakunkun, E. M. Kusasesa; HanmonaabHbIH
uccuenoBarenbckuii ToMmckuii monmutexanyeckuii yausepcurer (TITY). — 3-e uzn., nepepab. u gorn. — Tomck:
W3n-o TITV, 2013. —URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (naTa obpamenus: 11.03.2018). —
Pexxum jocryna: u3 kopnopaTtuBHOM cetu TITY.- TeKCT: 3JIeKTpOHHBII.

3amura /13

Bompocksr:

1. Omnpenenure CTEXMOMETPUUECKYIO BaJICHTHOCTD Cepbl B coenuHenusx: HoS, SOz, HoSO3, SO3, HaSO4, CSo.

2. Ilpu Tepmomnu3se (TEpMOIHM3 — Pa3IOKEHUE BEIIECTB MPU HATPEBAHWUH ) BOJJOPOHOIO COSAMHECHUS
HEM3BECTHOI'O 3JIEMEHTa ObLIO MONMy4eHO 2,162 I MpoCTOro BEIIecTBa ATOro 3jieMenTta u 14,78 11 Bomopoia
(mpu 327 °C n 101325 ITa). Y nenbHas TEII0OEMKOCTb MPOCTOro BemecTa pasHa 2,209 JIx/(r-K). Onpenenute
OKBUBAJICHTHYIO MAaCCy, BaAJICHTHOCTb U aTOMHYIO MacCCy 3JIECMCHTA U HAIMIIUTE €0 Ha3BaHUC.

3. HammmmTe ypaBHEHUS peakinid, ¢ TOMOIILIO KOTOPBIX MOKHO OCYIIECTBHUTh TIPEBPAIICHHSL:

Fe — FeO — FeSOs — Fe(OH); — Fe(OH); — Fe(NO3); — Fe;O3 — Fe

4. K syekTpoHaM B aTOMaxX OTHOCSTCS: 1) MPUHINAIT KBAHTOBAHUS U AUCKPETHOCTH DHEPTUU; 2) KOPITYCKYISIPHO-
BOJTHOBAasl JIBOMCTBEHHOCTh; 3) TPHHIUI HeompeaeneHHocTH. ONHIIMTE O3TH 3aKOHOMEPHOCTH |
cOpMyIUpyIHTE OCHOBHON BBIBOJI OTHOCHUTEILHO COCTOSHHS JJIGKTPOHOB B aToOMaX, KOTOPBHIH M3 HHX
ClIemyer.

5. TlpuBemuTe OCHOBHEIE IMOJOXKEHHUS METO/Ia BAJICHTHBIX CBsA3el. Onmmute mo meroxy BC obpazoBanme
moekyn Clo, HCl m HNOs. Onpenenute B Moekyine HNO3z cTexnoMeTpruiecKyro BaJCHTHOCTh U CTCIICHD
OKHCJICHUS a30Ta, DJIEKTPOHHYIO BAJIGHTHOCTh a30Ta, KPATHOCTh CBSI3eH aToMa a30Ta ¢ aTOMaMH KHCJIOpOJa.

6. KakoBa (hopma 31eKTpOHHOI0 00J1aka THOPUAHBIX OpOUTAsIeH, II0YeMy OHa BBIFOAHA ISl 00pa30BaHHS
cBs3ei? [1o KakuM JaHHBIM CYAAT O THOPHAN3AINY IIpH 00Pa30BAHMH TOH MIIM WHOM YaCTHUITHI?

7. WonuzammonHsri motedmai Moiekyasl CO (14,05 3B) Beimre, yem y atomoB C (11,26 3B) u O (13,61 3B).
Hcnonb3yst METOJT MOJIEKYIISIPHBIX OpOUTaeil, 00BhSICHUTE 3TH IKCIIEPUMEHTANIbHBIC TAaHHBIC.

8. Uewm paznnyarotcs Mexay co00i TBepaoe KpHcTaITHIeckoe U TBEpAoe amophHoe cocTosHug? Kak
KIacCU(UIMPYIOTCS KPUCTAILTHYCCKHE BEIECTBA MO THITY XUMUYECKON CBSI3U MKy yacThiiaMu? OTBer
WJLTIOCTPUPOBATH MPHUMEPAMHU.

9. Cynbdar Menu pu XpaHEeHHH BO BIAXKHOH aTMoc(epe crHeeT, a Ipy HarpeBaHUH 00ECIIBEUNBACTCS.
OxpalrBaHue CBHIIETENHCTBYET 00 00pa30BaHNN KOMILIEKCHOTO coeHeHns. Hanumute ypaBHeHHE
peaknuu.

10. Tlepeuncnure HanboIee pacIpoOCTpaHEHHbBIE CIIOCOOBI BRIPAXKEHHUST KOHIICHTPALMU pacTBOpoB. [IpuBeaure
ompe/ieTIieHNEe U MTPUMEPBI CIIOC00a, KOTOPBIN HA3BIBACTCS «MACCOBast JI0JIsl PACTBOPEHHOT O BelecTBay. Kakoi
00bEeM BOJIBI M KaKasi Macca THIPOKCUAA Kallusl OTpeOyroTes Aiist mpurotoBiierns 10 J1 pacTBopa ¢ MacCoBOM
noneit 40 % (mnorHOCTH 14000 Kr/M3)?



http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf

OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 3a11aﬂm‘i

TectupoBanue — HE3aBUCUMBIiA
koHTposb LJOKO

IIpumepsl 3ananuii Kk pyOexxnomy TectupoBanmnio Nel m Ne2.

1.ITpu B3aumogpeiictBun kapooHata kanbiusi ¢ HCI Bergenuiocs 5 1 CO2 ipu 47 °C u 101325 TTa. Macca CaCOs
paBHa r. (OTBer JaTh ¢ TOYHOCTBHIO JI0 LIETOr0).

2. Cynpdua MbIIbsika conepkuT 39 % cepbl, SKBUBAJIICHTHAs! Macca KOTOpoi paBHa 16.

OKBUBAJICHTHAS MACCa MBIIIbSIKA paBHA .(OTBeT JaTh C TOYHOCTHIO JIO LIEIIBIX)
3. ®opmyIibl BEIIECTB, C KOTOPEIMU B3auMoeicTByer NaoO, Ho He pearupyeT SO3
1) NO 2) HNO; 3) BaO 4) SiO, 5) NaOH

4, Yycio HeclapeHHBIX 3JIEKTPOHOB B aTOME ¢ (hOPMYJIOi BaIEHTHBIX JJIEKTPOoHOB 45°4p* paBHO
5. OO011ee YKCIIo IEKTPOHOB Ha P-OpOUTAIISIX aTOMa XpoMa PaBHO

6 . Homep HaOopa KBaHTOBBIX YKCEII, XapaKTEPU3YIOLIHI OTMEUCHHBIH 3JICKTPOH, B aTOME 3pOHsI
s 4f

Dn=4,1=2,m=3,m=—-1/2 2)n=6,1=0,m=0,m=—1/2

3)n=6,1=0,m=1m=-1/2 4Hn=4,1=3, m=3,m=—1/2

7. Bce pieMeHThl UMEIOT TTOCTOSIHHYIO BAJIGHTHOCTD B PSITY

1) As, P, N 2) C, Si, Ge 3) K, Ca, Sc 4)F, Cl, Br
8. Macca H2SO4, comepikariasics B 500 mut 0,02 1 pacTBOpa, paBHa r. (OTBeT JaTh C TOYHOCTHIO 10
COTBIX)
9. PactBop, conepxkanmii 24 r NaOH nefirpanmzobanu 10%-M pacTBOPOM CEpPHOI KUCIOTHI
(p = 1,07 r/mm). O6bém pactBopa HoSO4 paBen  mut. (OTBeT AaTh € TOYHOCTHIO JI0 TIEJIOTO YUCIIA).
10. 1. Ko pummenT mepen ¢popmymnoil BOCCTAaHOBHTENS

SnCl,; + HNO;s; + HC1 — SnCls + NO + H>0O

paBeH

11. YcranoBuTe COOTBETCTBUE

dopMyIia BELIECTBA Pons Bemectsa B OBP

A) NH3 1) okucIUTETH

b) HNO; 2) BOCCTaHOBUTEIh

B) KNOs 3) OKHCITUTENHFHO-BOCCTAHOBUTENbHAS JIBOHCTBEHHOCTh
I N2

12. Tlo AOHOPHO-AKIIENTOPHOMY MEXaHU3MY 00pa3yercss XUMHUIECKas CBS3b B MOJIEKYJIe
1) CO 2) CO; 3) CH.4 4) BF;

13. BanenTHslil yron paseH 104°5, B Monekyie
1) H.O 2) AlF3 3) CHy 4) NHs




OueHo4yHble MEPONPUATHS

le/lMepbl THIIOBBIX KOHTPOJBHBIX 3a11aﬂm‘i

14. AHMOHHBIMU KOMILIEKCHBIMU COCAMHCHUSMH SIBIISFOTCS
1) Ks[Fe(CN)s] 2) [Fe(CO)s] 3) [Zn(H20)4]Cl2 4) Hy[PtCle]
15. Inst monekynsl HoO xapakTepHo:

1) sp® Tun ru6pUM3aIKs ATOMHBIX OpOMTaseil Kucaopoaa

2) okTa’apuyeckas popMa MOJCKYJIbI

3) wHammuue n-cBA3EH

4) nuHEHOE PacIoIoKeHHe THOPUIHBIX ATOMHBIX OpOUTalel KUCIopoia

5) Hanuuue ABYX HECBS3BIBAIOUIMX AJIEKTPOHHBIX Map

6) HaJMyYMe KOBAJICHTHBIX HEMOJSPHBIX CBsI3EH

Ortger: . (Banummte nMdpoI B MOPsIIKE BO3pACTaHUS)

3. MeTozmqecmle YKazaHus 110 npoueaype oucHuBaHust

OueHoYHble MEPONIPUSATHS

l'lpouenypa MPOBEACHHUS OLICHOYHOI'0O MEPONTPUATHS U HeOﬁXOI(I/IMl)Ie METOAHYECCKHE YKA3aHUSA

1. [TruceMeHHBbIN onpoc HA [IpakTUueckoe 3aHATHE 3aKaHUYMBACTCS MTUCBMEHHOW MPOBEPOYHON pabOTOM, KOTOpas BKIIOYAET B ceOsT 5
MPaKTUYECKOM 3aHATUN 3a/laHuM, COCTABJICHHBIX IpernojlaBaTesieM MO0 TeMe MpakThuyeckoro 3aHatus. Ha paboty otBomutcs 30
MUHYT, 3aT€M CTYAEHTHI cAal0T cBou padoTel. Kaxknoe 3ananue onenuBaercs B 1,2 6amia, TakuMm o0pasom,
32 JJaHHO€ OLIEHOYHOE MEpOIpPUATHE CTYJEHT MOXET MOJIyduTh 10 6 OamaoB. [l MOATOTOBKH K
MIPAKTUYECKOMY 3aHATHIO CTYAEHTY HeoOXOAMMO MpopadoTaTh JIEKLMOHHBIM MaTepuas, MaTepuall
y4eOHUKOB W/WUJTU YIEOHBIX TTOCOOUH.
TpeboBanus K 0(hOPMIICHHIO TIPOBEPOUHON PAOOTHI:
1. B 3amanuu 00s3aTenbHO YKa3bIBAIOTCS clenyromias MHGoOpMalus: HOMEp 3a/JaHus, HOMEp BapuaHTa,
(bamunus, UM, OTYECTBO CTYAEHTA; HOMEP TPYIIIIbI.
2. Pemenue Kaxaoil 3agaud JOJDKHO OBbITh MOAPOOHBIM, C BKIIOYEHHEM IPOMEKYTOUHBIX PacyETOB,
yKa3aHMEM HCII0JIb30BaHHbIX 3aKOHOB, MPaBWI U (POPMYJI; y MOITY4aEMbIX B KaX/J10M JEHCTBUN YHUCIEHHBIX
BEJIMYMH YKa3bIBACTCsl €JMHULIA U3MEPEHUs (Pa3MEPHOCTD).
Kpurtepnu oneHuBaHuUs 0JHOTO 3aJaHUS:
a.3aJlaHKe BBINOJIHEHO MOJHOCThIO BepHO — 1,2 Gaa.
b.3amanue BIMOIHEHO HAMOIOBUHY BepHO — 0,6 Oara.
C.3amanune He BhITOIHEHO — 0 0AIIOB.
2. 3ammra N3 N3 crynenta conepxkut 20 3anau u ynpaxsHenuit u3 J{OI14, nepedeHb KOTOPBIX HaXOJUTCSI B BapHaHTE

I/II[3 KaXJI0ro CTyACHTA. Tembl 0XBaTHIBAIOT BCE Ppa3aciibl IpOTrpaMMbl JUCIIUIIIINHBI.
HpenonaBaTeHL obecnieuynBaeT CBOCBPCMCHHOC TIOJYYCHUC CTYIACHTAMU BapUAHTOB I/II[3, a TaKXKe
IpCAOCTABIIACT SJICKTPOHHYIO CCHUJIKY Ha C60pHI/IK 3aaa4 1u ynpaxcHeHHﬁ.




OueHo4yHble MEPONPUATHS

Hpoueuypa IPOBEJCHNS OLHCHOYHOI'0O MEPONIPUATHSA U HeOﬁXOHl/leIe METOAHYCCKHE YKAa3aHUSA

W13 BBINOJHSAIOTCS B OTACIBHON TETpaau, Ipu 0pOPMIICHUH Ka)XI0TO 3aJaHus 00s3aTeIbHO YKa3bIBaeTCs
€ro HOMEp, IPUBOJUTCS MOTHOCTHIO TEKCT YCIOBUS KaXXI0r0 3a/1aHus. Perienne Kax10ro 3aaHust 10JKHO
OBITH TMOAPOOHBIM, C BKIIOYEHHEM INPOMEXKYTOUYHBIX PACUYETOB, PACCYKICHUH, MOSCHEHUH, C yKa3aHHEM
UCTIOJIb30BAHHBIX 3aKOHOB, MPABWI U (POPMYIT; Yy TOTYYaeMbIX B KaKJIOM JCHCTBHH YMCIICHHBIX BEJITHYUH
yKa3blBaeTCsl eAuHuIa wu3MepeHus (pasmepHocth). W3 mnpoBepser mpemnojaaBaTelib, BEAYIIHI
nabopaTopHbIe 3aHATHS. B TeueHue Heenu CTyIeHT A0JKEH PEUINTh HE MeHee 2-X 3a/a4.

Cymmapsbiii peiitunr 3a /13 cocrasnser 10 6amios.

Kpurepuu oneHku 0JHOro0 3a1aHUA:

e 3amanwe OQOPMIECHO B COOTBETCTBHM C TpPEOOBAaHUSMH, BBHIMIOJHEHO BEPHO W CIAHO B
yCcTaHOBJICHHBIN cpok — 0,5 Gaa.

e 3amanue oQOpPMIICHO B COOTBETCTBHH C TPeOOBAaHMSMH, B pelIeHWH mmerotrcs omuboku — 0 +~ 0,4
6aioB

e 3amanue 0ohOPMIICHO HE MO TPeOOBaHUSAM, PEIICHO HEBEPHO M HE B YCTAHOBIICHHBIH Cpok — 0O
0asioB.

3amura oT4yeTa 1no
nabopaTtopHO padboTe

B nauvane maGopatopHoit paOOTBI CTYIEHT MOJy4daeT AOMYCK K paboTe, A 3TOTO OH MPEIOCTaBISET
IPEIO/IaBaTeII0 KOHCIIEKT JIAOOPaTOPHOW paboThl, B KOTOPOM KPATKO W3JI0KEHBI TEOPETHUYECKHE OCHOBBI,
chopMylIMpoBaHa Ieib pPabOThl, NPUCYTCTBYET OKCIICPUMCHTAIbHAs 4YacTh, PHCYHKH | TaOJHIIBI
AKCIIEPUMEHTAIBHBIX JaHHBIX (IpuU HeoOxomumocTH). [lo OKOHYaHWHU J1abOpaTOpHON pPabOTHI CTYIEHT
CIaeT OTYET, B KOTOPOM IPHUBEICHBI YpaBHCHHS PEaKIUW, ONMUCAHBI HAOJIIOICHUS, MMPUBEICHBI PaCUeThl,
C/IeIaH MPOMEXKYTOYHBIN BBIBOJI IO KaXKJIOMY OIIBITY, CIeJIaH OOIIMA BBIBOJ MO J1TAOOpaTOpHOH padoTe u
3alUINAET ee, OTBeYasi Ha KOHTPOJIbHBIC BOMPOCHI (ITMCBMEHHON/YCTHON (OpMe) K TaHHOU JIabopaTopHOI
pabote. CymMMapHbBIi peUTHHT 3a J1abopaTopHyIo paboTy cocTapisieT 3 Gana.

Kputepun oneHKH KOHCIIEKTA-0TUYeTa K JIabopaTopHoii padore:

e [loxgroroeka x sabopaTtopHoii padote — 1 Ga.
¢ Oryer no nabopaTopHoii pabore — 1 Oam.
e 3amuTa 1abopaTopHOM padoTs! — 1 Gas.

TecTupoBaHue — HE3aBUCUMBII
koHTpoas [IOKO

PyGexxnoe tectupoBanue (PT) mpoBoaurcs B KoMIbloTepHOH (opme B on-line pexxume BO Bpems
KOH(epeHII-HeJIeNTH B CepeIMHE U KOHIIE TEKYIIEro CEMECTpa COTJIACHO PACHUCAHUIO.




OueHo4yHble MEPONPUATHS

Hpoueuypa IPOBEJCHNS OLHCHOYHOI'0O MEPONIPUATHSA U HeOﬁXOHl/leIe METOAHYCCKHE YKAa3aHUSA

[lepen TecTupoBaHuE CTYAEHT NIPOXOIUT UHCTPYKTaX. [IponomkurenbHOCTh TecTUpOoBaHus — 90 MUHYT 0€3
nepepbiBa. OTCUET BpEMEHU HAYMHAETCSI C MOMEHTa BxoJa cTyAeHTa B «Tect». CTyIeHT MOXKET 3aKOHYUTD
BBITIIOJIHEHHE TECTA JI0 UCTEUEHHS OTBEAEHHOIO BPEMEHH.

PT wnHaueneHo Ha HE3aBUCUMYIO OOBEKTHBHYIO OLIEHKY 3HAHMM, YMEHMM U BIAJCHUM, IOJIyYEHHBIX
CTY/ICHTaMH 32 OTPEACIICHHBIN MPOMEKYTOK O0yICHHUSI.

Kaxxnpiii BapyanT OuieTa MOJEIMPYETCS KOMIIBIOTEPOM IO 3aJaHHBIM pasjielaM XUMHH U COAEPKUT 15
3amaHuil. CTy/IeHThl BHOCST OTBETHI B KOMIBIOTEP, HO BCE PEIICHUS M MOSICHEHUS 3alMChIBAIOT Ha Oymare.
[To oxOHUYaHMM TECTUPOBAHHUS MIPENOABATEIIO BBIAAETCS MaTpUlla OTBETOB U CyMMApHBIM PEHTHHT 3a TECT.
Pe3ynbTarsl TecTUpOBaHUS 00CYX/1AIOTCS HA KOHCYJIBTALUU MIPENoJaBaTes.

Kpurtepuu oueHkH 0HOIO0 3a1aHUA:

® 32 KaXJI0€ NMPABUJIHLHO BHITIOJTHEHHOE 3a/IaHHE BBICTABIIAECTCS | TECTOBBIN Oar;

® 32 HEMPaBWJIHLHO BBITIOJHEHHOE WJIM HEBBITIOJTHEHHOE 3a7aHie BhICcTaBseTcs: ) 6amios;

e Ui 33JaHUN C BBIOOPOM HECKOJBKUX IMPaBWIBHBIX OTBETOB, 3aJaHU Ha COOTBETCTBHE U
YCTaHOBJICHHE MOCJIEI0BATEILHOCTH MTPETYCMOTPEHO YaCTUYHOE OLIEHUBAHUE.

MakcumanbHBIM CyMMapHBIN TeCTOBBIN Oayut 3a kaxknoe PT coctasuser 15 6amnos.

3a 2 wexenu 10 PT cTyneHThI MOTYT 03HAaKOMHTHCS C IEMOHCTPAIIMOHHBIM BapUAHTOM OHMIIETa, KOTOPBIHA
pacnojiaraercs Ha caifre http://exam.tpu.ru B paznene « MeponpHsTHs», U MOXKET ObITh BBIIOJIHEH KaXKIbIM
CTYICHTOM HEOTPaHHUYEHHOE YHUCIIO Pa3.

Jnsa cmyoenmos, ne npoweowux PT 6 nepuod npogedenusi mecmupo8anus no y8axcumenbHol npudune,
npeodyCMOmMpeHa 803MONCHOCMb MEeCMUPOBAHUsL 8 Pe3ePEHblll OeHb, KOMOPbIL HAZHAYAEmCcs cpa3y nocje
KOH@epeny-Heodenu.

Ilpu pes3ynemame pybesicnoco mecmuposanus 6 u meHee 0anN08, 0OY4aAOWUMCA NPeOOCMABIAEmCcs 8
nepuoo0 mexywel NpomMedCYmoyHol ammecmayuyt 803MONCHOCHb nosmopHo npotmu PT 6 pesepémbiii
Oenwb, coenacosanuslil ¢ bropo pacnucanus TI1Y.

Huddepenuupyemslii 3auet

HuddepeHuupyeMblii 3a4eT MNPOBOJUTCS B HA3HAYCHHOE IIperojaBaTelieM BpeMs U Jary. 3ader
BBICTABIIIETCSA 10 CyMME OallJIOB B COOTBETCTBUHU CO INKAJOW IS OTACNBHBIX OINEHOYHBIX MEPOMPHITHIMA
TEKYILIETr0 KOHTPOJIS:

0-54 Ganna HeyaOB.

55-69 6amioB yaoB.

70-89 6annoB XOpoIo

90-100 GanmoB OTIAMYHO.



http://exam.tpu.ru/




MWHHUCTEPCTBO HAYKHW M BEICHIETO OBPA3OBAHUS POCCUMCKOM ®EJEPAIIUNA

DezepallbHOe TOCYAAPCTBEHHOE 010 UKETHOE 00pa30BaTeIbHOE YUPEKACHHE

«HAIIMOHAJIbHBIA UCCJAEJOBATEJABCKUI TOMCKHII MOJUTEXHAYECKWI YHUBEPCHUTET»

BBICIIET O HpO(t]eCCI/IOHaJ'H)HOFO 06pa30BaHI/I$[

KAJIEHJAPHBIN PEUTUHT-TIJIAH JUCHUILINHBI

3aureno p 55 - 100 6ayutoB

Heynosner
BOPUTEIIbH
o/
HE3a4TEHO

F 0 - 54 6ayu10B

2018 / 2019 vy4eOHBIii rog
OLIEHKM1 Jucuuriina Jlexuu 16 Jac.
«Xumus 1y I g
PaKT. 3aHSTHSI yac.
«Ormaano |- A1 96 100 Gaos
TI0 HAIIPABJICHUIO JIa0. 3ansaTus 24 yac.
18.03.01 Xumuueckass TEXHOIOTUS
B | 80— 89 6amios Bcero aya. pa6ora 48 | ugac.
«Xopomoy»
C | 70 —79 GamnoB CPC 60 yac.
108
D | 65 — 69 6amoB UTOTrO qac.
«Y noBm.»
E | 55 — 64 Gawios 3 3.e.

Pe3y.]'leaTbl Oﬁy‘leﬂﬂﬂ 110 JTUCHHUIIVIMHE.

PO 1 ITpumensieT 3HaHUA OCHOBHBIX MOHSITUN U 3aKOHOB XMMHUHU, COBPEMEHHBIX TEOPUI CTPOEHHUS BELIECTBA IS
onvcaHus GU3NIECKUX ¥ XUMHUYECKHUX CBOMCTB COCTMHEHHN.
PJ1 2 BrITTonHsIeT KOTMYeCTBEHHBIC pacueThl 110 XUMHUUIECKUM (popMysiaM, YpaBHEHUSIM XUMUYCCKUX PEAKITUN U
COJIEpKaHMIO BEIIECTB B pACTBOPAX, AHATM3UPYET U 0000IIaeT MOIyIeHHbBIE Pe3YIbTaThL.
P13 | Mcnonb3yeT sKCIepUMEHTAIBHBIC METOIbI MICCIICIOBAHUS ISl YCTAHOBIICHUS COCTABA, XUMHUYECKHX
CBOICTB BEIIECTB, IPUTOTOBJIEHUS PACTBOPOB M ONPEAECICHUS UX KOHLIEHTPALHl.
OueHoYHbIE MEPONPHSATHS:
O1ueHoYHbIe MEPONIPUSATHUS I Kou-Bo I Banabl
Tekymuii KOHTPOJIb:
TK1 | 3ammra oruera 1o 1a60paTopHOI 12 36
pabote
TK2 | 3ammura W13 20 10
TK3 | IIpakruueckue 3aHATHS 4 24
HK | HesaBucumsiii koutpons LIOKO 2 30
HUTOI'O 100
JlonoJIHUTEIbHbIE 0TI
YyeOHast AeATEJIBLHOCTD / Koua-Bo | Bajasl
OLICHOYHbIC MEPONIPUATHHA
JII1
HUTOI'O
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Koa-Bo Ouenounoe HUudpopmannonnoe
- 4acoB MeponpusTHe obecnieyeHue
E E £ E Ayn. | Cam. Koa-Bo
E f%, “:’ g Yuebuas pesreabuocrs 6as10B Yyebnasn Hnurtepuer-
& \5 E auTeparypa pecypebi
1 2 3 4 5 6 7 8 9
Paznen 1. Teopemuueckue ocnogwvt xumuu
Jlexiust 1. Ocrosnble nonsmus xumuu. - - - OCH 1, 2 OP 1,4
p/i1 |/laboparopnas pabora 1. Okcudel: Homenxnamypa, - TK1 2 JOIT 1,5 OP 2,4
1 PII2 |csoticmsa, noryuenue.
P/I3 |Bbinonnenue MeponpusTHii B paMKax caMOCTOATENLHOK
paboThI CTy/ICHTA:
PaboTa ¢ TeKIMOHHBIM MaTepralioM, H3YYCHHE TEM, - 1 - - OCH1,2 | BP1,2,4
BBIHOCHMBIX Ha CAMOCTOSITEIIBHYIO IPOPabOTKY.
[ToaroroBka k 1abopaTopHO padore. - 2 TK1 1 JOIT1,5 OP 2,4
JlaGopatopnast  pabora 2.  [udpoxcuowi, conu:| 2 - TK1 2 JOIT 1,5 OP 2,4
HOMEHKIAmypa, C80UCMaEd, NOIyYeHUe.
PJ/I1 |BbloNHEHHE MEPONIPUATHIA B pAMKaX CAMOCTOSITEIIBHOM
2 | PI2 |paboTkl cTymeHTA:
PJ13 |[MoaroroBka K 1a060paTopHOii padoTe. - 2 TK1 1 JOIT1 OP 4
Brmmonaenne qomarmnux 3aganui (M13). = 2 = = OCH 3 OP 2,4
J0I12,4,5
Jlexst 2. @ynoamenmanvuvie u cmexuomempuueckue| 2 - - - OCH 1,2 OP 1,4
3aKOHbL.
JlaGopaTopHas pabota 3. Conu: Homenknamypa, 2 - TK1 2 J0IT11,5 OP 2,4
PIII ceolicmaa, nouyuenue.
3 Pﬁz BeInonHeHHEe MEPONPHUATHIL B paMKaX CaMOCTOSATEIILHOM
P13 paboThI CTY/IEHTA:
PaboTa ¢ JTeKIIMOHHBIM MaTepUaioM, H3Y4CHHE TEM, - 1 - - OCH 1,2 OP 2,4
BBIHOCHMBIX Ha CAMOCTOSITEIIBHYIO IPOPA0OTKY.
[NoaroroBka k 1labopaTopHO# padore. - 2 TK1 1 J0Il1,5 QP 2,4
JlaGopaTopHas pabota 4. Okuciumensho- 2 - TK1 2 J0I11,5 OP 2,4
680CCMANOGUMETIbHBLE PEaKyUl.
P/I1 |BblnonaHeHHE MEPONPUATHH B PAMKaX CaMOCTOSTEIIbHOM
4 | PO2 |paboThl cTyneHTa:
P/3 |IloaroroBka k abopaTopHoi pabore. - 1 TK1 1 JOIl1, 5 QP2 4
Beinonuenne gomaniaux 3aganuia (M13). - 2 - - OCH 3 OP1,2,4
J0I12 4,5
Pa3nen 2. CTpoeHune aToMa M NMepPHOIUYHOCTH CBOICTB
XMMHYECKHX YJIEMEHTOB H UX COeMHEeHHUIi
Jlexuust 3. Cmpoenue amoma. Cocmosnue snexkmponos 6| 2 - - - OCH 1,2 OP 1,4
amomax.
PJI1 [JlaGoparopnas pabora 5. Onpedenenue amommoti  u| 2 - TK1 2 J0I11,5 OP 4
5 | P2 |oxeusarenmnou maccot memanna.
P13 |BeinonteHre MEpOIPHUATHIA B paMKaX CaMOCTOSTEIBHOM
paboThI CTYICHTA:
Pabota ¢ TeKIIMOHHBIM MaTepUaIoM, H3YIEHHE TEM, - 1 - - OCH1,2 | BP1,2,4
BBIHOCHMBIX Ha CAMOCTOSITEIIbHYIO IPOPA0OTKY.
IToaroroBka K 1ab0paTopHOit pabore. - 1 TK1 1 JOIT1,5 OP 24
JlaGopatopHass pabora 6. Onpedenenue  cocmasal 2 - TK1 2 J0I11,5 DP 2,4
KPUCMALIO2UOpama.
P/I1 |BremonHenne MeponpusITHil B paMKax CaMOCTOSATEIEHON
6 | P12 |paGoThl cTyaeHTa:
PJI3 |IloaroroBka k abopaTtopHo# pabore. - 2 TK1 1 JOIT1, 5 QP2 4
Beimonaenne qomarnnux 3aganuii (U13). - 2 - - OCH 3 OP 2,4
JOI12 4,5
Jlexkumst 4. Ocnoevr  hopmuposanusi  snekmponnoil| 2 - - - OCH 1,2 OP 1,4
cmpyKkmypsl amoma. Barenmuvie cocmosinus amomos.
JlaGopaTopHast pabora 7. [lpuecomosnenue pacmeopa.| 2 - TK1 2 J0I11,5 DP 2,4
PI1 |Tumposanue.
7 | PJ12 |BrimonHeHHe MEPONPUSTHI B pAMKaX CAMOCTOSTEIbHON
P13 |pabotsI cTyneHTa:
Pabota ¢ neKIMOHHBIM MaTepUaioM, U3YICHUE TEM, - 1 - - OCH1,2 | BP1,2,4
BBIHOCHMBIX Ha CAMOCTOSITEIIBHYIO MPOPA0OTKY.
[ToaroroBka k JabopatopHoii padore = 1 TK1 1 JOIT1, 5 QP24

14



Koa-Bo Ounenounoe Hndopmanuonnoe
- 22 4acoB Meponpusitie obecreyeHne
E E = E Ayn. | Cam. Koo
b5 f%, “:’ 2 Yueonas gestensocts, 06asL10B Yyebnas Hnurtepuer-
= & \5 E JIMTepaTypa pecypcbl
JlaGopatophas pabota 8. Onpedenenue scecmxocmu 600vl. | 2 - TK1 2 JOIT1,5 OP 2,4
on BBINOTHEHHE MEPONIPHATHIL B pAMKaX CaMOCTOSTEIIBLHOM
8| P2 paboThI CTy/ICHTA: _
PII3 [ToaroroBka k 1abopaTopHOi pabore - 1 TK1 1 JIOIT 1, 5 OP 2,4
Brmonaenne nomantaux 3agannit (M/13). = 2 = = OCH 3 OP1,2,4
J0IT12 4,5
Kondepenu-nengens 1
[Moxroroka k Tectuposanuro [IOKO 3 OCH 1-3 OP 3
9 JOIT 1-5
Tectuposanue [JOKO - 2 HK 15 JOIT 2
3ammra M/13 - 1 TK2 5 JOIT 5 OP 2
Bcero no KOHTpoJILHOI Touke (aTTecTanuu) 1 24 | 30 44
[Ipaktraeckoe 3anstue 1. Cmpoenue amoma. 2 - TK3 6 OCH 3 OP1,2,4
JOI13, 5
o BBIMOTHEHHE MEPONPHATHIL B paMKaX CaMOCTOSTEIBHOM
10| P2 palboThI CTy/ICHTA:
PI3 IToaroroBka kK MPaKTUYECKOMY 3aHATHIO. = 2 = = OCH 3 OP 4
JOIT 2,3
Bremonuenne gomantaux 3aganuid (M13). - 2 - - OCH 3 OP1,2,4
J0I12,4,5
Jlexkumst 5. [lepuoouueckuii 3axon u nepuoouynocmo| 2 - - - OCH 1,2 OP 1,4
CBOUICME XUMUYECKUX DNEMEHMO8 U UX COCOUHEHU.
Pl JlaGopaTopHas pabota 9. Kauecmsennvie peaxyuu. 2 - TK1 2 JOIT1,5 DOP 2,4
11 PI2 BbInonHeHHEe MEPONPHATHIL B paMKaX CaMOCTOSATEIILHOM
PII3 paboThI CTY/IEHTA:
PaboTa ¢ TeKIIMOHHBIM MaTepHalioM, U3YICHUE TEM, - 1 - - OCH1,2 | BP1,2,4
BBIHOCHMBIX Ha CAMOCTOSITEIILHYIO IPOPaOOTKY.
[oaroroBka K JlabopaTopHO# padore. - 2 TK1 1 J0Il1,5 OP 24
Pasnen 3. Xumnyeckasi cBA3b M CTPOEHHE MOJIEKYJT
[paktuyeckoe  3amsatue 2.  Xumuueckas — ceasv:| 2 - TK3 6 OCH 3 DP1,2,4
obpazosanue, 6uodvl u xapakmepucmuxu. Memoo BC u J0I13,5
p |cmpoenue monexyn.
12 PﬁZ BrinonHenne MeponpHuATHil B paMKaX caMOCTOATENbHON
PI3 paboTHI CTy/IEHTA:
[oaroroBka K MPaKTUUECKOMY 3aHATHIO. - 2 - - OCH 3 OP 4
J0I1 2, 3
Beinonuenne gomaniaux 3aganuia (M13). - 2 - - OCH 3 OP1,2,4
J0Il1 2 4,5
Jlexumst 6. Xumuueckas cesnse. Tunvl u xapaxmepucmuxu.| 2 - - - OCH 1,2 OP 1,4
(Memoo  eanenmuwlx — cgéA3ell U NPOCMPAHCMBEHHOE
CmpoeHe MONeKYiL.
JlaGopaTopHas pabora 10. Kauecmegennuiii ananus conu. 2 - TK1 2 J0I11,5 OP 2,4
PA1
13| PJI2 |BsimonaHeHHE MEPONIPHUATHI B paMKaxX CaMOCTOSTEIbHON
P/13 |pabortsl cTyaeHTa:
Pabota ¢ JeKIIMOHHBIM MaTePHAIOM, H3YUCHHE TEM, - 1 - - OCH1,2 | BP1,2,4
BBIHOCHMBIX HA CAMOCTOSITEIILHYIO IPOPabOTKY.
INoaroroBka k 1abopaTopHO#t padore. - 2 TK1 1 J0I11,5 OP 2,4
Ipaktudeckoe 3amsitue 3. Xumuueckas cesnzv: memoo MO| 2 - TK3 6 OCH 3 DP1,2,4
U cgoticmea coeouHeHull. JOIT 3,5
P/I1 |Beimonnenre MEPOIPUATHI B PAMKaX CaMOCTOSATEIILHOM
14| P12 |paGoThI CTyAEHTA:
P/I3 |IToaroroBka K mpakTHIECKOMY 3aHSTHIO. - 1 = = OCH 3 OP 4
J0Il 2,3
Beimonaenune qomarnux 3aaanui (U13). - 2 - - OCH 3 OP1,2,4
J0Il 2 4,5
Jlexuust 7. Memoo monexynsipuvix opoumaneti u cgoticmsal 2 - - - OCH 1,2 OP 1,4
on coeOuHenuil. Xumuveckas cé43b 6 UOHHbIX COCOUHEHUAX U
15| P12 (memannax.
PII3 Ha60paT(3pHaﬂ pabora 11. Cnocobvr ouucmku sewecms om| 2 - TK1 2 JOIT1, 5 3P 24
ipumecel.
BrinonHeHre MEponpUATUi B paMKaxX caMOCTOSATEIbHON
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Koa-Bo Ounenounoe Hndopmanuonnoe
- 4acoB MeponpusiTue ofecneyeHne
E E = E Ayn. | Cam. Koo
b5 f%, °:’ 2 Yueonas gestensocts, 06asL10B Yyebnas Hnurtepuer-
= & \5 E( JIMTepaTypa pecypcbl
pabOTHI CTYIEHTA:
Pabota ¢ TeKIIMOHHBIM MaTEpHaIOM, U3YICHUE TEM, - 1 - - OCH1,2 | BP1,2,4
BBIHOCHMBIX Ha CAMOCTOSTEIBHYIO MPOPA0OTKY.
[ToaroroBka k 1abopaTopHOi pabdore. - 1 TK1 1 JOIT1,5 OP2 4
IIpaktnyeckoe 3amstrie 4.  Xumuueckas céa3v 6| 2 - TK3 6 OCH 3 OP1,2,4
KOMNJICKCHBIX COCOUHEHUSIX. JIOIT 3,5
on BeImoiiHEHHE MEPOTIPHUSTHIA B PAMKAaX CAMOCTOSITEIILHON
16| P12 paboThI CTYy/ICHTA:
PII3 [ToaroroBka kK MPaKTUYECKOMY 3aHSTHIO. - 1 - - OCH 3 OP 4
JOIT 2,3
Brmmonaenne qomantaux 3agannit (M/13). = 2 = = OCH 3 OP1,2,4
J0I12,4,5
Jlexiwst 8. Komnaexcuvie u kiampamuvie coeounenus 2 - - - OCH1,?2 OP 1,4
JlaGopatopHas pabota 12. Komniexkchvle coeOuneHusl. 2 - TK1 2 JOIT1,5 OP 2.4
P/11 |BemonHenne MeponpHsITUH B paMKax CaMOCTOATEIbHON
17| PJI2 |palOoThl cTyeHTa:
P/13 [PaGora ¢ JEKIMOHHBEIM MaTEPUAIIOM, H3yIEHUE TEM, - 1 - - OCHI1,2 | OP1,2,4
BBIHOCHMBIX Ha CAMOCTOSITEIBHYIO MPOPA0OTKY.
[MoxaroroBka K JlabopaTopHOH padore. - 1 TK1 1 JOI11,5 OP 4
Kondepenu-nenensn2
18 [oxaroroBka k TectupoBanuo [JTOKO 8 JOIT 2 OP 3
Tectuposanue IIOKO = 2 HK 15
3amra M/13 = 1 TK2 5 JOIT5 OP 2
Bcero nmo KOHTpPOJILHOI TOUYKE (aTTecTanum) 2 24 | 30 100/100
OO6umii 00beM Pad0OTHI O THCIUTLINHE 48 | 60 100

HNndopmannonHoe odecneyeHue:

Ne (kom)

OcHoBHas yueoHasi iuTeparypa (OCH)

OCH 1

KopoBun, H. B. O6mas xumus. Teopus u 3amaun: yueOHoe mocodue [DnekrponHslii pecype] / OOmas xumus. Teopus
u 3amaun: ydeonoe nocobue / H. B. Koposun, H. B. Kynemos, O. H. I'onuapyk [u ap.]; mox penmakumeir H. B.
Koposuna, H. B. Kynemosa. — 3-¢ usn., crep. — Cankr-IletrepOypr: Jlaup, 2018. — 492 ¢. — Tekcr: 31eKTpoHHbI# //
Jlanb: snekrTpoHHO-OMONMoTeuHass cucrema. — URL: https://e.lanbook.com/book/104946  (mara oOpaiueHus:
15.04.2018). — Pesxxum mocryma: u3 KopropaTusHoi cetu TITY.

OCH 2

I'nunka, H. JI. O6wmas xumust: yueOnuk s OakanaBpoB / H. JI. Inmunka. — 19-e uzn. —Mocksa: FOpaiir, 2013. —
URL: http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf (nata obpamenus: 15.04.2018). — Pexum mocrymna: u3
xopriopatuBHO# ceTd TIIY - TekcT: 31eKTpOHHBII.

OCH3

I'nunka, H. JI. 3amauu U ynpakHeHHs 1O oOLeld XUMUH: ydeOHO-IIpakTHYeckoe mocobue st Gakamnaspos / H. JL
I'nunka; mox pen. B. A. IlomkoBa u A. B. BabkoBa. — 14-¢ wm3n. —MockBa: IOpaiit, 2014. — URL:
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (mata obpamenus: 15.04.2018). — Pexum jgocryma: u3
xopriopatuBHO# ceTd TIIY - TekcT: 31eKTpOHHBII.

Ne (kon)

JlonosnuTtenbHas yueonas gureparypa (J1OII)

JIOIT 1

Cracp, H. ®. JlaboparopHslii IpakTUKyM 10 o0IIeil 1 HeopraHudeckoit xumun: yuebHoe mocodue / H. @. Crach, A. A.
[Inaxunxun, E. M. KuaszeBa; Haumonanbsablil uccnenoBatensckuit ToMmckuii nonurexuudeckuii yausepeuret (TITY). —
3-¢ u3n., mepepad. u gorn. — Tomck: U3n-Bo TITY, 2013. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
(mata obparmenust: 15.04.2018). — Pexxum mocrymna: u3 kopnopatusHoii ceti TIIY.- TekcT: aneKTpOHHbIIL.

JIOII 2

Cracp, H. ®@. Pemienue 3amau mo obuieit xumun: yuebHoe nmocodue / H. @. Crace, A. B. KopuryHoB. — 3-e u3n., crep.
— Camnkr-TlerepOypr: Jlanp, 2016. — 168 ¢. Texkcr: anekrpoHHsblii / JlaHb: 31eKTPOHHO-OHONHOTEYHAsT CHCTeMa. —
URL: https://e.lanbook.com/book/75521 (mara obpamenus: 15.04.2018). — Pexxum g0CTyma: U3 KOPIIOPATUBHON CETH
TITY.

JIOII 3

CwmonoBa, JI. M. PyKOBOACTBO K MPaKTUYECKUM 3aHATHAM IO oOmiei xumun: ydebHoe nocobue / JI. M. Cmomnosa;
HammonanbHerii uccnenoBarensckuit Tomckui momurexundecknii yausepeuret (TIIY). — Tomck: Uzn-so TITY, 2010. —
URL: http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (mara obpamienus: 15.04.2018). — Pekum mocryma: u3
kopnopatuBHoil cetu TI1Y - TekcT: 21eKTpOHHBIN.

JOII 4

Cracp, H. @. 3anauy, ynpakHeHUs U BOIPOCHI 1o odmieil xumun [Dnexrponusiii pecype] / Cracs H. @., Jluceukuii B.
H. — 5-e u3x., crep. — Cankr-IlerepOypr: Jlans, 2017. — 108 ¢. — Kunra u3 xomutekmuu JIans - Xumust. —

ISBN 978-5-8114-2282-1. Cxema nocryma: https://e.lanbook.com/book/91062 (nara obpamenus: 15.04.2018). —
Pexxum nocryna: u3 koprnopatuBHoi cetu TIIY - TekcT: aneKTpOHHBIN.
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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
http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf
https://e.lanbook.com/book/91062

JOII 5

Cracp H. @. CrpaBounuk 1o odmieid 1 HeopraHmdecko xumun: ydeOHoe mocodue / H. ®. Cracp; HanmoHanbHbIH
nccrenoBarensckuii Tomckuit monmmutexunueckuit yamBepcuteT (TIIY), MHCTHTYT QH3MKH BBICOKMX TEXHOJOTHH
(U®BT), Kadenpa obmeii u Heopranmdyeckod xummu (OHX). — Tomck: Msm-eo TIIY, 2012. — URL:
http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf ~(mara obpamernus: 15.04.2018). — Pexum gocryma: u3
kopropatuBHoit cetu TITY - TekcT: 21eKTpOHHBIN.

No (kom) | Ha3BaHue 3JieKTpoHHOTO pecypca (P) Anpec pecypca
OP1 Hayunast anextponHass Oubnworeka — Jsekrponmusie | http:/elibrary.ru/defaultx.asp
Bepcun 350 sxypHanoB m3garensctBa "BO m aHHOTarmmn
cTaTei. Onb3eBup” 0  BCEM  HAIPaBICHUSIM
(yHIaMEHTATFHOW HAyKH
P 2 NIST WebBook -~ Crpasounuk Harmonansroro | http://webbook.nist.gov/
HHCTHTYTA cTaHnapToB u TexHonoruit CIIIA) cBenenns no
HCOPraHn4CCKUM COCIUHCHUAM, TEPMOAUHAMHUYICCKHUEC
nannbie, MK-ciekrpsr, 9KC, OI1P u ap.
2P 3 XHUMHYeCKHi TpeHax)ep http://exam.tpu.ru/dasboard/object/bank/form?d=21
opP4 VueGHble TOCOOUS TI0 KYPCY «XHMISDH http://portal.tpu.ru/departments/kafedra/onh/education,
http://www.lib.tpu.ru/catalog_arm.html
CocraBmna:
JlonxHoCTE Momaucy [35(0) |
Jlouert OEH ,&;2_1( & E.M. Kussesa |
o
« %» 0k 2018 .
CornacosaHo:
3aseayrouit kadespoi —
pyxosoautens OEH wa npasax xadenps, % :
A.T.H, npodeccop /M.B. Hlamanun/
«_ 2y 6C 2018 r. 4
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