®OHJA OEHOYHbIX CPEJICTB IO JUCIUIIJIMHE
IMPUEM 2020 r.

OOPMA OBYYEHMUS ounas

Xumus 1

Hanpagine Hue moaroroBKw
CTICIIMAJILHOCTh
OO6pa3oBaTebHAs TIpOrpaMma
(HaTpaBiIe HHOCTH (MPO(DHIIB))
Crie iuanuza uust

YpoBeHb 00 pa3oBaHMs

Kypc
Tpy1oeMKOCTB B KpeuTax
(3a4eTHBIX eIMHUIAX)

3ad.xad.-pykoBoaurenn
OTJIeJIeHUs1 Ha mpaBax Kadeapsl
PyxoBogurens OOII

IIpenonasareis

15.03.06 MexaTpoHHKa U poO OTOTEXHHKA

WHrennekTyanib Hble poOOTOTEXHIMIECKHUE
Y MEXaTPOHHBIC CUCTEMBI

Mo6uits Hble pOOOT OTEXHIMECKHE KOMIUIEKCHI U CUCTEMBI

BhICIIIEe 00Opa3oBaHue - OaKajtaBpuat

1 | cemectp |1

3

&?‘/7 [[lamanun U.B.

i Mawmonosa T.E.

Mupomamaenko HO.IO.

2020 .




1. Poab aucuuniamabl « Xumus 1» B GopMUpPOBaHUM KOMIIETE HIIUI BHIMYCKHUKA:

CocrapJsiomyue pe3yJIbTaTOB 0CBO eHHsI (1eCKPHITOPbI KOMIIeTeHII i)

DJieMeHT
_ Kon
06pa3OBaTe.]'lLHOl/l
CeMecrp KOMII €T ¢HII HA HanmeHoBaHM e KOMIIETeH L1
NPOrpaMMbl (TMCHUILIHHA, H
npaktuka I'MA) Kon aMMeHOBaHHe
Brnaneer omnblToM TNpUMEHEHHST 3aKOHOB ©CTECTBEHHBIX HAyK H
YK(Y)-1.B1 MaTeMaTHdecCKHX METOJ0B M MOJeNed g pemieHus  3ajad
TEOPETHYECKOTO U MPUKIIAJTHOTO XapaKTepa
BrasieeT penpo iy KTMBHBIMU METOJIAMHU TTO3HABATEIIEHOU JICSITEIIBHOCTH
YK(V)-1.B2 Y MBICJIUTEJIHBIMHU OIEpalUsMU UL PELICHAS 3a1a4
€CTCCTBEHHOHAYYHBIX JIUCIUILIIMH
CriocobeH OCyIIeCTBISATh
MIOWCK, KPUTHUECKUI aHAJIN3 YK(V)-1.Y1 YMeer peniath 3aJja41 TeOPETUUECKOTO U MPUKIIAHOTO XapakTepa
Y CUHTE3 HH( OpMaIvi
YK)-1 MIPUMEHSITh g)nclleMimP;
guxo pene YMeeT 06001aTh yCBOCHHBIC 3HAHHS €CTECTBEHHBIX HAYK KATSTOPUSAMHU
il JUUTS pEeTeHHsT
HCTEMH U I U MBI HBIMH OIT HSMH
OCTAB/IHHEIX 3212 VK(Y)-1.Y2 CHCTEMHOTO aHaJIM3a 1 TI0JIX0/1a CITUTEITH oriep ausM
aHanM3a, CUHTe3a, CPABHEHUS U OTICHKU
Xumus 1 1
VK(Y)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAY K M MATEM aTHY €CKHE METO JIbI
' TCOPETHIECKOTO XapaKrepa
VK(Y)-132 3HaeT penpo/ly KTUBHbIE METO/Ibl NO3HABATEIHHOM JIESITEIbHOCTH,
' MIPU3HAKH CUCTEM HOTO TOJIX0/1a 1 CUCTEMHOTO aHAJIM3a
3HaeT OCHOBHBIC TIOHSATHS U 3aKOHBI XUM UH, DJIEKTPOHHOE CTPOSHUES
CriocoOeH npeIcTaBIsTh ATOMOB H MOTIEKYIL
aJIeKBaTHY IO COBPEM CHHOM N
OBHIO 3HaH]/1171BpHa Y OIIK(Y)-2.34 | OCHOBBI TCOPUH XUMHUYECKOM CBI3U B COEAMHEHUSIX PA3HBIX THIIOB,
OIIK(Y)-1 ?(IE THEY MUDba Ha o}cr;o)Be CTpOEHHE U CBOWCTBA KOOPIMHAIMOHHBIX COEIMHEHNIA, CTPOCHUE
DTHHY MWD BEIIECTBA B KOHJICHCHPOBAHHOM COCTOSHHUU
3HAHUS OCHOBHBIX
T0JI0’KEHUH, 3AKOHOB U N N
METOIOB eC’;‘eCTBeH}IbIX HAvK YMeeT BBEIBIISITh B3aUMOCBSI3b MEXK/Ty CTPYKTYpO#i, CBOMCTBAMH 1
Y OIIK(Y)-1.Y4 | peakiiuoHHON CTIOCOOHOCTBIO XM MM ECKUX COEIMHEHHUH, PO BOTUThH

U MaTCM aTUKHU

CTEXMOMETPMICCKHUE PACICThI




DJIeMeHT
o0pa3oBaTeJIbHOI
NPOrpamMMbl (IMCUHIINHA,
npaktuka, 'MA)

Kox
Cemectp KOMII €T eHI Ui HanmexoBanm e KoM eTeH I n

CocrapJsironme pe3yJbTaToB 0CBO eHUS (1eCKPHUNITOPbI KOMIIeTeH i)

HaumeHnoBanmne
Kox
Braneetr MeToilaMH TeOPETHIECKOTO M HKCTIEPUM CHTAJILHOTO
OIIK(Y)-1.B4 | uccrienoBaHusi XAMHUYESCKHUX MIPOLICCCOB U SIBIICHHIA, aHaJM3a U 00paboTKN

IKCIICP UM CHTAJIbHBIX ITAHHBIX

2. Hoxa3arem n METOJAbI OICHUBAHU A

TliianupyeMbie pe3yJibTaThl 00y eHusl N0 JUCHUIUIHHE Kon unankaropa HanmenoBanue pasjena MM CIHIIIHHbBI MeTtoabl Oll€HUBAHUS
Kon HaumMenoBanue JOCTHKEHU S (O1IeHOYHbIEe Mep ONIPUSATHS)
KOHTpOJ’ll/lpyeMOifi
KOMIEeTeHIIHH (WIHN ee
4aCTH)

P 1 [IpuMeHsie T 3HaHUSI OCHOBHBIX MOHSITUN U 3aKOHOB 1. Teopetnyeckue oCHOBBI XuMuM. | IIMCEMEHHBIN ompoc Ha
XHMUH, COBPEMEHHBIX TeOPUi CTPOSHHUS BEIIECTBA IS 2.Ctpoenue atoma u NPaKTHIECKOM 3aHSTUH.
ormcaHus PU3MIECKUX M XUMUYECKUX CBOWCTB YK(V)-1 NEPUOANYHOCTH CBOHCTB 3amura U/13.
COE/IMHEHHH. OIIK(Y)-1 XUMUAYECKHUX DJIEMEHTOB U UX TecmpoBanue —

COCIMHEHUM. HE3aBHUCHUMbIIA KOHTPOJIb
3. Xumuueckas CBSI3b U CTPOCHHE HHOKO
MOJIEKYJL JKk3aMeH

P2 BbINONHATE KOTUYECTBEHHBIE PACYETHI IO XUMHUYECKUM 1. Teopemmaeckre ocHOBHI Xxumun. | [ImcemeHHBIH ompoc Ha
dbopmynaM, ypaBHEHUSIM XUMHUYECKHUX PEAKIHH 1 2.C1poenme atoma u MPaKTAYECKOM 3aHATUH.
COJIEP’KaHUIO BEIIECTB B PaCTBOPAX, AHAIU3UPOBATH U YK(V)-1 TIEPUOTUIHOCTH CBOMCTB 3amwura U/13.
000011aTh TIOTyYeHHBIE PE3YIIbTATHL. OIIK(Y)-1 XUMHYECKUX 3JIEMEHTOB U HX TecmmpoBanue —

COE/IMHEHHH. HE3aBUCUMBII KOHTPOJIb
3. Xummueckas cBsi3b u ctpoerre | LJOKO
MOJIEKYJL DK3aMeH

P13 Hcnonp30BaTh 3KCIIEPUMEHTANb HIE METOBI 1. TeopeTrueckue oc HOBBI 3ammra oT4yera o
WCCJIEJOBAaHKA I YCTAHOBJICHUS COCTaBa, XUMUH. nmabopaTopHO paborTe.
XHUMHYECKUX CBOMCTB BEUIECTB, MPUT OTOBJIE HUSI 2.CtpoeHue aToma u
pacTBOPOB U OMPEECIICHUS UX KOHIIC HTPA LINH. OIIK(Y)-1 MIEPUOINY HOCTh CBOMCTB

XUMHIECKHUX DJIEMEHTOB M UX
COCITMHECHUI.

3. XuMmndeckasi CBSI3b U
CTPOCHHUE MOJICKYJL.




3. lIkana oue HUBAHUSA

[Topsimok opraHMzalluy OLEHMBAHUS PE3YyIbTaTOB OOYUYEHHUsS B YHUBEPCHUTETE PErIaMEHTHPYETCS OT/EIbHbIM JIOKaJIbHbIM HOPMATHBHBIM AKTOM —
«Cuctema oLeHMBAaHMS pe3ysbTaToB o0ydeHus B ToMCKOM monurexHuueckoM yHuBepcurere (CrucTema oleHUBaHUA)» (B JEHCTBYIOIIEH pelaKIUHm).
Hcnonb3yeTcs: OaubHO-pe MTHHrOBasi CUCTEMa OLEHMBAHUSA PE3yJbTaTOB 0o0ydeHus. MToroBas oneHka (TpaJMLMOHHAST M JIUTEpHAs)) 1O BHUIAM
yuebHOl nesarenbHOcTH (m3ydenue aucuumind, YNPC, HUPC, kypcoBoe NpOEKTHpPOBaHUE, MPAKTHKH) OTIpEAessieTCs CyMMOHW OalljioB 1o
pe3ysibTaTaM TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM aTTeCTaIMy (MTOroBasi pe iTHHToBas Ore HKa - MakcumyM 100 6aioB).

Pacnpenenenye OCHOBHBIX M JOTIOJIHUTEIbHBIX OajulIOB 3a OLEHOYHbIE MEpONPUATHS TEKYLIEr0 KOHTPOJII U IMPOMEXYTOYHON aTTecTaluu
YCTAHABJIMBACTCS KAJICHAAPHBIM PEUT MHT-TIJIAHOM JIUCUUILIUHBI.

Pexkomennyemas mkaja Ay OTAENIbHBIX OIIC HOU HIX MEPOTIPHSAT Ui BXOJHOTO U TEKYIIIET O KOHTPOJIS

% BBINOJHEHUS CootBercrBHE
o Onpeneﬂelme OIEHKH
3a]aHUus TPaAUIMOHHOM OlleHKe
90%+100% «OTmaHOY OTmmyHOe MOHVMAaHKUE TPeMETa, BCECTOPOHHUE 3HAHUS, O IMYHBIC YMEHUS U BJIaJICHAE OTIHITOM TPAKTHYECKOU IS TEIBHOCTH,
HEe0OX0 MM ble pe3yJIbTaThl 00y4eHHs chOPM UPOBAHBI, HX KAYECTBO OIICHEHO KOJMYECTBOM 0aJUIOB, OJM3KMM K MaKCHMAaJIbHOMY
70% - 89% «Xopo1o» JloCcTaTOYHO MOJIHOE MOHMMAaHUE MPEIMETA, XOPOLIHE 3HAHUS, yMEHHUSI U OTIBIT IPAKTUYCCKOM IS TEIEHOCTH, HE00X0 IUMBIE Pe3YIbTAThI
00y4eHus c(hopMHUPOBaHBI, KAYECTBO HH OJHOTO M3 HUX HE OIIEHEHO MUHAMAJILHBIM KOJIHY ECTBOM 6alioB
55% - 69% «YmoBm» IMpuemieMoe NOHUM aHKE MPEAMETA, Y A0 BICTBOPUTEIHHBIE 3HAHKS, yMEHHS U OTIBIT IPAKTHIECKOM JICATSIbHOCTH, HEOO X0 IMMBIE P €3y IbTAThI
00y4eHus c(hopMHUpOBaHbI, KAYECTBO HEKO TOPHIX U3 HUX OLIEHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0aJlioB
0% - 54% «Hey noBn» Pe3ybTatel 00y4YeHHs HE COOTBETCTBYFOT MUHUM AJIBHO JIOCTATOYHBIM TPeOO BAHHSIM
2. IlIxana n7st Ore HOY HBIX MEPOTIPUST Hid SK3aMeHa
%
CoorBercrBHe
BBINOJHEH S IKIAME TPaAMIIHOHHO U OnpeesieHue one HKH
3alaHu il oa/mLt pajuit pe e
OIICHKE
IK3aMEHa
90%+100% | 18 +20 | «OtmmuHo» |OTIMYHOE MOHUMAaHUE NPEIMETa, BCECTOPOHHUE 3HAHUS, OTJIMY Hble YMEHUS U BJIaJICHUE OTBITOM
MPAKTHMECKOMU JIeSITETbHOCTH, HEOOXOIUMBIE Pe3yJIbTaThl 00ydeHus C()OPM UPOBaHBI, X Ka4ECTBO OICHE HO
KOJTMYE€CTBOM 0aJUIOB, OJIMBKUM K MaKCUMalIbHOMY
70% -89% | 14+ 17 «Xopomo» | JlocTaTOYHO MOIHOE MIOHUMAHWE TPeIMEeTa, XOPOIIIUe 3HAHMS, YMEHHS H OTIBIT TPAKTHIECKOH A TEILHOC TH,
HEOOXOIMMBIC Pe3yIbTaThl 00YUICHUS C(POPMHUPOBAHBI, KAYECTBO HU OJHOT'O M3 HUX HE OIIC HE HO
MHWHHMaJIbHBIM KOJTUIECTBOM 0aJIJIOB




55% - 69%

11+13

«Y IOBIL»

HpI/IeMJ'IeMOG INOHMMaHUC IpeAMETa, YAOBJIICTBOPUTCJIb HBIC 3HAHWA, YMCHUA U OIIBIT HpaKTPFleCKOﬁ
JICATCIIbHOCTHU, HeO6XOI[I/IMbIe PE3YyJIbTAaThI O6y‘leHI/I$I C(I)OpMI/IpOBaHbI, Ka4e€CTBO HCKOTOPHBIX M3 HUX OLICHC HO
MUHMMAaJILHBIM KOJIMYECTBOM 0aJIjIOB

0% - 54%

0+10

«Heynosi»

Pe3yJ'IBTaTBI O6y‘-IeHI/I}I HC COOTBCTCTBYIOT MMHHUMAJIbHO JJOCTATOYHBIM Tpe60BaHI/ISIM

3. TlepeyeHb THMOBBIX 3aTaAHU I

OueHovYHbIE MeEpPOoNp UATHUS

IIpuMepbl THNOBBIX KOHTP 0JIbHBIX 3aIaHU i

1) IMuceMeHHBII OTpoC Ha
MIPAKTAYECKOM 3aHATHHU

[Tpumeps! 6MIIETOB!
Tema «CTpoeHue atoma»
1) 3arnoiHEeHHE IEKTPOHAMH YHEPTeTHUECKUX YPOBHEH U MOAYPOBHEH 0OBSICHICTCS
1) npusiumnom [laynm 2) IPUHITATIOM HEOTIPEIeIEHHOC TH
3) npaunom ['yHna 4) IPUHIUIIOM HAUMEHBIIIEH SHEPTUH
2) OpOuTabHOE KBAHTOBOE YHCJIO IS HECTIAPCHHBIX JICKTPOHOB B aTOME MapraHiia PaBHO
3) ATOMHBIH HOMEp >J1eMeHTa ¢ GOpPMYIIOii BATEHTHBIX SIEKTPOHOB 4s 24p* pasen
4) CpoiicTBa OKCHIIOB 3JIEMEHTA C KPaTKOi JNIeKTPOHHO#H (hopMyoii 5s
1. ocHOBHBIE 2. KUCTIOTHBIE 3. am(OTepHbIE
5) BeecTBa ¢ KOTOPBIMH B3aHMOJICHCTBYET OKCHI aToMa ¢ (hOPMyYJIOif BAEHTHBIX JNIEKTPoHOB 3573p
1)NaOH 2)HCI 3)CaO 4) H,0 5)SO

Tema: «Xumuye ckasi cBsi3b: 00pazoBaHue, BWIbI U XapakTe puctuku. Metoa BC u crpoenue

MOJIEKYJD»
1) Hawubonbiast SHCPTHS CBA3H B MOJICKY JIC
1) HF 2) HCI 3) HBr 4) HI
2) [lo nOHOpHO-aKLENTOPHOMY MEXaHM3MY 00pa3yeTcsl XMM HUeCKasi CBSA3b B MOJICKYJIC
1. H, 2.CO 3. 4.0,
3) BeecTBO ¢ HOHHBIM THIIOM XUMUYECKOM CBSI3H
1.0, 2. Nal 3. HF 4. Fe
4) Tun ruOpuam3auu opo urasei 1e HTpajbHOro atoma B MoJiekyie SiFy
5) Mornekyna nuokcuga yriaepona CO; HenoJisipHa, a

Mmornekyna Boasl H,O monmsipra. [Mpumenss meton BC o0bsicHUTE TaHHBIN (aKT.

TeMa «XuMu4e ckas cBsa3b: MeTod MO H cBolicTBa coeIMHe HUID>

1) Mcrionb3yst METO MOJIEKYJSIPHBIX OpO UTajiel OTpeIeTUTe MarHUT Hble CBOMCTBA MOJICKYJTBI a30Ta
2) Ucnonb3yst MeTOI MONICKYJIIPHBIX OpO UTajIel PACIIOI0KUTE YACTHIII 110 YBEIUUCHUIO SHEPr UU
CBSI3U:




OueHoYHbIE MePONPHUATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUIH

1.0, 2.0, 3.0, 4.0, 5.0,

3) IlepexoasT B )KUIKOE COCTOSHHE MPH MOHIDKE HUM TEMIICPATyPhl BCJICACTBHE 00pa30BaHus
BOJIOPOJIHBIX CBSI3€M MEXKY MOJIEKYJIAMU

1. 0, 2. N, 3. HF 4. NH,4

4) Tpeobnaaaroiiee MEXMONIEKYIIPHOE B3aMMOJICHCTBHE, KOTOPOE SIBJISIETCS MPUY MHOM pacTBOPE HUS
Kucjopoga B BOAC

1. MeXMONIEKyIIsIpHasi BOAOPOAHAS CBSA3b 2. OpHUEHTALIMOHHOE

3. MHAYKITMOHHOE 4. luciepc HOHHOE
5) BemrecTBO ¢ aTOMHOM KPUCTAIUTMIECKOM PEIIETKOM

1) Ni 2)C 3) 1, 4) NacCl

Tema «KommnJe KCHbIE coeIyHeHH D>

1) [aiire onpeaeieHue MOHATHIO «KOMIUIEKCHOE COCIUHCHIE ».

2) HazoBure KOMIUICKCHOE COEUHE HUE, HATUIIINTE YPAaBHCHHE AMCCOLMAIIMN H COCTABbTE BhIPAYKEHHUE
KOHCTAHTBI HECTOMKOCT U s KoMITJIeKCHOr 0 oHa B coenuueHun: [CO(NH3)s]Cly

3) Ompenenure CTENEHb OKWCJCHHMS M KOOPJAMHAIIMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTesl B
coequnennn: KoZns[Fe(CN)gl2

4) Jlonwiure ypaBHE HUE PEaKI[UM U HA30BHUTE TPOIYKT:

CoCl; + NH; —
5) C momoriwio metoaa BC, onpenesure tun rudpuamaimi AO KoM IieKcoo0pa3oBaTests MoTyde HHOM
B 3a/1aHuu 4.

3ammra oT4yeTa 1o
nmabopaTopHO padoTe.

Kontponbhsie Bompocs! o TeMaM «Oxkcuas» U «I'uapokcuasl. Commy:

1. Kakue BerectBa Ha3bIBAOTCS MPOCTHIMHE, 10 KaKMM CBOMCTBaM OHHU TIOIPA3 JICIISFOTC Sl HA METAUTbI U
HEMETAJLITBI?

2. Cpenn oxkcumoB (Ca0, SnO, NO, SOs) Haiit aMmpOTEpHBII U IOKa3aTh ero aM(OTepHOCTh YPAaBHEHHSMHU
peaKIyid.

3. Pacnpenenute npemnoxennsie coeaunennst (Na,SO;, Ba(OH),, HAIO,, SbOCI, KAI(SO,),, AIOH(NO3),,
KHSOy,, K,S) mo ki1accaM: KHCIIOTBI, OCHOBAHUs, COJH. [IpuBeuTe Ha3BaHHSA BCEX BEIIECTB.

4. 13 kakux kucnot (HCI, H,SO4(pa3z6.), H,SO4(koHnir, ), HNOs(pa30.), HNOs(xomir. ), HsPO4) MoxHO nomrydunTs
BOJIOPOJI P MX B3aUMOJICHCTBHH C IIMHKOM.

5. Hanvmmte npoayKThl BO3MOMKHBIX PEAKIIUIL:

Ag + CuSO, =

Mg + ZnSO,=

Cu + MgSQO, =

Ag + ZnSO,=




OueHoYHbIE MePONPHUATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUIH

Ag + MgSO, =

6. I3 uMeroImuxcsl peakTMBOB B IITATHBE MOJYYUTe JBa aM(POTEPHBIX THAPOKCH/IA U TIPOBEIIUTE PEAKIINN
JIOKA3bIBAIOITUE MX aM()OTCPHOCT.

KontposbHble BOpock! pa3MelieHbl B yaueOHOM nocoouu: JIabopaTopHblii MPaKTUKYM 10 O0ILIEeH 1
Heopranudeckoit xumun: yuebnoe mocooue / H. ®@. Crach, A. A. Ilnakunkun, E. M. KaszeBa; HarpionanbHbI 7
uccnenoBarenbeckuii Tomckuit nonurexanueckuit yansepcuteT (TITY). — 3-e ma., nepepad. u qom. —T oMck:
M3n-8o TITY, 2013. —URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (xata obpamienus: 11.03.2020). —

Pexxum noctyna: u3 koprnopatuBHoit cetd TIIY .- TeKCT: 2JIeKTpOHHBIH.

3| 3ammra 1JI3. Bompocsr:
1. Kakme coy Ha3wIBarOTCS KHCIbIMU? KakoB 00muii crioco0 mojydeHus KHUCIBIX coiieli? OTHOcHTCS JH
coenunenne NH,Cl x kucibmM consm? [lpuBeaute o0bsicHenue. Hamumute ypaBHEHMsT peaklivii MOMYUCHHUS: a)
muruapoopTodocdara kamus, 0) rugpocynsduaa Hatpus, B) ruapocyibdara kamms. [loctpoiite rpaduueckue
(OopMyJIBI OTYYEHHBIX COJIEH.
2. HazoBute coeaunenmsi cormacHo HoMeHknatype UMIOITAK, ykaxute ux kiacc, m3oOpazute rpaduaeckue
q)OpMynBII (CUOH)2C03, NaH,PO,;, HMnO,, Cr,0O;, CaSiO3, H,B,05, Clzo, HPO;. Ykaxxure 0OCHOBHOCTH
KHCJIOT, TIPUBE/ICHHBIX BBIIIIE.
3. Jlaiite omnpe/eneHre MOHITASIM : aTOM, XUMHYECKHUI 3JIEMEHT, MOJIeKyJIa.
4. YpaBHSiiTe peakiui METOIOM JJICKTPOHHOTO OanaHca, YKaXUTe OKUCIIHTENb, BOccTaHOBHTENh 1 T OBP.
Paccunraiite MoJsipHBIe MacChl SKBUBAJICHTOB OKMUCIIUTEISI U BOCCTAHOBUTEIISL
KI + NaCIO + H,SO, — I, + NaCl + K,SO, + H,0
5. Jlaifire ompenencHUEe TMOHATHAM: MOJISIPHAs KOHIEHTpAanWs OSKBHBAJEHTOB BeEIIECTBa, MOJIApHAas Macca
SKBUBAJICHTA BEIIECTBA, (aKTOp IKBHBAJICHTHOCTH. Y KaKHUTe 0003HAYEHUS U Pa3MEPHOCTH COOTBETCTBYIONINX
BEJIMYHH.
6. Ommure cyTh TeOpHil CTPOCHHSI aToMa, MPEeAsoKeHHbIX TomcoHoM U Pesepdopaom. B uem 3akimiouanuch
HEJAOCTATKH ITUX TCOpUI?
7. Cdopmynupyiite OCHOBHBIC TOJIOKEHHS METOJIa OTTAIKHUBAHUS DJIEKTPOHHBIX Tap BaJICHTHBIX OpOMTAIIEH
(O3IIBO). Ob6wscHUTE, MoYeMy MPU HAIMYWH TOJISPHBIX CBS3EU MEXKTYy aTOMaMH OJHU MOJEKYIIBI SIBIISIFOTC S
HOJISIPHBIMY, & APYTUE HET.

4] TecmupoBaHHe — HE3aBUC MBI IIpumeps! 3axannii K pyOe:xkHoMY TecTUpoBaHuIO Nel m Ne2.

kontpoias LIOKO

1.TIpu B3aumoetictBuu kapOoHata kanbims ¢ HCI Beinenmwiocs 5 1 CO, ipu 47 °Cu 101325 Tla. Macca CaCOs
paBHa r. (O1BET 1aTh ¢ TOYHOCTHIO A0 LEJIOrO0).

2. Cynpdun Mblbsika coaepkut 39 % cepbl, SKBUBAIIEHTHASI Macca KOTOpOoi paBHa 16.

DKBHBaJIEHTHAs MacCa MBIIIbIKA PaBHA (O1BeT 1aTh ¢ TOYHOCTHIO JI0 LIEIBIX)

3. ®opmyibl BeecTs, ¢ KOTOpeIMU B3auMoaeiicByer Na,O, Ho He pearupyeT SO,



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

OueHoYHbIE MePONPHUATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUIH

1) NO 2) HNO; 3) BaO 4) SiO, 5) NaOH

4. YycI10 HEeCTIAPEHHBIX SIEKTPOHOB B aTOME ¢ (JOPMYJIOi BAICHTHBIX 3IeKTpOHOB 4s24p® paHo
5. O0mee 9mcIo NMEKTPOHOB HA P-OpOHTAISX aToMa XpOMa PaBHO

6 . Homep HaOopa KBaHTOBBIX YHCEJ, XapaKTePU3YIONINI OTMEUCHHBIN JIEKTPOH, B aTOMe 3pOHs

6= 4f

ML NN T T
Hn=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 Hn=4,1=3,m=3 m=-1/2

7. Bce aneMeHTsl IMEIOT OCTOSIHHY F0 BAJIEHTHOCTD B PSITY
1) As,P, N 2) C, Si, Ge 3) K, Ca, Sc 4) F, Cl, Br
8. Macca H,SO, , conepxamasicss B 700 mit 0,5 H pacTBOpa, paBHa r. (OTBeT 1aTh C TOYHOCTHIO JI0 COTHIX)
9. PactBop, conepxammii 16 r NaOH neittpanuzosanu 10%-M pacTBOpOM CEepHOIl KUCIIOTHI
(p = 1,07 r/mm). O6béM pacBopa H,SO, paBern mit. (OTBET Jath ¢ TOYHOCTHIO 0 HETIOT0 YuCIa).
10. 1. Koaddument nepen GopmyIioit BOCC TAHOBUTEIS
SnCl, + HNO; + HCl — SnCl, + NO + H,0O

paBeH
11. YcTaHOBHUTE COOTBETCTBUE

®opmyia BeniecTsa Poxb Bemectsa B OBP

A) NH; 1) okmCIIUTEINb

b) HNO, 2) BOCCTAHOBUTEIb

B) KNO; 3) OKHCIIUTCIILHO-BOC CTAHOBHTEIBHAS JIBOVCTBEHHOC Th

NN,

12. Tlo AOHOPHO-aKIIENTOPHOMY MEXaHU3MY 00pa3yeTcsi XUMHYEeCKas CBS3b B MOJICKYJIe

1) CO 2) CO, 3) CH, 4) BF3

13. Banentnsiii yron paseH 104°5, B monekyne

1) H,O 2) AlF; 3) CH, 4) NH;

14. KatHOHHBIM KOMIUIEKCHBIM COEIUHEHHEM SIBJISETC I

1) Ks[Fe(CN)s]  2) [Ni(CO)4] 3) [Zn(H,0).]Cl, 4) Ky[PtClg]

15. Jnst monexynsl IF5 xapaktepHo:
1) sp’d® mn ruGpuamaIys aTOMHBIX OpOHUTAIC Hoa
2) OKTasdapuueckas popMa MOJICKYJIbI
3) Hamnuue T-CBsBER
4) OKTa’apHUYECKOE PacIiooKeHne THOPUIHBIX aTOMHBIX OpOHTasIel #oma
5) Hanmuue IBYX HECBS3BIBAIOIIUX YJICKTPOHHBIX Map




OueHoYHbIE MePONPHUATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUIH

6) HanMYMe KOBAJIEHTHBIX HETOJSPHBIX CBsI3Ei
OtseT: . (3armmmTe 1dpHl B MOPSIKE BO3PAC TAHHS)

DK3aMeH

[Tpumep Ounera:

1. Kakas aHanmummueckasi ocyjAa NPUMEHSETCS B KHCJIOTHO-OCHOBHOM TUTpoBaHMU. Ha TutpoBanme 5 mn
pactBopa H,SO,4 3atpaueno 8 mi pactBopa KOH ¢ MossipHOH KoHIIeHTpariueii sxkBuBaiieHTa 0,25 MOJIB/m.
Omnpenenute maccy H;SO,4 B 250 M1 pacTBOpa U THTp JaHHOT'O PacTBOpA.

2. Jlonwmure ypaBHE HUE PEAKLIMKM U HA30BUTE IIPONYKT:

CoClk + NH; —»

3. )IaﬁTe OIIpEACIICHUC MO HATUIO «KOMIUICKCHOC COCAMHCHHC) .

4. MeTtoauyeckue yKa3aHus MO NMPOIEype ole HIBAHUS

OueHoYHbBIE MeponpusATUs

Hpoue}lypa MPOBEACHUS OLICHOYHOI'0 MEPONPUATHH U He00X O/MMbIe MeTOINYecKH e Ykasanusi

1. IInceMeHHbIH OIpOC Ha [IpakTHueckoe 3aHATHE 3aKaHY MBA€TCS MUCBMEHHOMN MPOBEPOYHOM paboToif, KOTOpas BKIOYAeT B ceOs 5
IIPaKTHYECKOM 3aHITUU 3aJlaHdii, COCTABJICHHBIX MpEIoAaBaTesieM Mo TeMe MpakTuaeckoro 3amsaTusi. Ha pabory orBomurcs 30
MUHYT, 3aT€M CTYJEHTHI cAatoT cBou paboThl. Kaxknoe 3ananue oneHuBaeTcs B 1,2 Oama, Takum odpa3zom,
32 JIaHHOE OLEHOYHOE MEpONpUATHE CTYIAEHT MOXET MNOIydurh a0 6 OamioB. s mnoaroroBku K
MPaKTHIECKOMY 3aHATHIO CTYJIEHTY HE00XOOUMO TMpopadoTaTh JIEKUMOHHBIH MaTepuasl, MaTepual
y4eOHMKOB W/ WM y4eOHbIX MOCO0 Uil
TpeboBanmst kK 0popmIIe HIIO TPOBEPOYHON PaOOTHI:
1. B 3amanuu 00s13aTeNbHO YKa3bIBAIOTCS CleAyromas MHpOpMalys: HOMEDP 3a/laHusd, HOMEp BapHaHTa,
(baMwiys, UMsi, OTYECTBO CTYJIEHTA; HOMEP IPYIIIIbL.
2. Pemenue kaxaoM 3aauy JODKHO OBITh TOAPOOHBIM, C BKIIOYEHHEM INPOMEXKYTOUHBIX PAaCcyETOB,
yKa3aHHEM HCIIONb30BaHHBIX 3aKOHOB, MIPaBWI U (GOpMYIT; Y MOITyd4aeMbIX B KaXKIOM JI€ ICTBUU 4 UCJIE HHBIX
BEJIMY MH YKa3bIBa€TCs €JUHULIA M3MEpPEHUs (pa3MEPHOCTB).
KpuTe pun one HuBaHus1 OAHOTO 331aAHUA:
a.3aaHue BBIMOITHEHO MOTHOCTHIO BepHO — 1,2 GaJua.
b.3amanve BBIMONIHE HO HATIOJIOBUHY BepHO — 0,6 Oaa.
Cc.3asanue He BHITIOTHEHO — () 6aIUIoB.
2. 3ammra /13 N3 crynenra cogepxkur 20 3anau u ynpaxueHuil m3 JIOI14, nepeyeHb KOTOPBIX HAXOJIUTCS B BapUAaHTE

N/13 xaxaoro ctyzneHra. TeMbl OXBaThIBAIOT BCE pa3Jieibl MPOrpaMMBbl TUCLUILIIUHBIL.
IIpenogaBatens obecrneuynBacT CBOEBPEMEHHOE TMONy4YeHHe cTylaeHramMmu BapuanroB MJI3, a Takxe
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MPeIOCTaBISIET ANEKTPOHHYIO CCHUIKY Ha COOPHUK 3a7]a4 U yIPaKk HEHUHA.
N]I3 BBIMONHSIOTCS B OTACILHOM TETpaay, MpH 0hOopMIIe HUM KaXKIOr0 3a/1aHus 0053aTEJIbHO YKa3bhIBACTCS
€r0 HOMEp, MPUBOHUTCS MOTHOCTHIO TEKCT YCIIOBHS KaXKIOTO 3a1aHus. Perenre Kakaoro 3aJanust T0JKHO
OBITH TIOJAPOOHBIM, C BKIIOUCHHEM IMPOMEKYTOUYHbIX PacuéTOB, pacCyKICHUH, TOSCHEHH, C yKa3aHHUEM
WCTIONIb30BAHHBIX 3aKOHOB, MPAaBWI M (POPMYII; y MOIYIa€MBbIX B KaXJIOM JICHCTBHM YUCTICHHBIX BEJTMIUH
yKa3plBaeTCS eAMHUIlA mWwMepeHus (pasmepHocTh). M3 mpoBepseT mpemnonaBaTesb, BeAyHIUN
nmabopaTopHble 3aHATHA. B TeueHne Henenu CTyIEHT TOJDKEH PellinTh He MeHee 2-X 3aj1ad.
Cymmapsbi i peiirusr 3a I3 cocraBiger 10 6amos.
KpuTe pun oue HKH 0THOTO 3aJaHUS:
e 3amanve OQOPMIIEHO B COOTBETCTBMM C TpPeOOBAHUSAMH, BBITIOTHEHO BEPHO M CJIAHO B
ycTaHOBIe HHBIH cpok — 0,5 Gana.
e 3ananne opoOpMIICHO B COOTBETCTBUM C TpeOOBaHWAMH, B perieHuH uMerorcst omuoku — 0 ~ 0,4
0asioB
e 3amanre 0(OpMIICHO He IO TPeOOBaHWSIM, PEIHICHO HEBEPHO M HE B yCTAHOBICHHBIN cpok — 0
6aJuIoB.

3anmra oT4eTa Io
nmabopaTtopHoOi pabore

B Hauane maGopaTopHOW pabOTHI CTYACHT TMOMydaeT NOMyCK K padoTe, s 3TOr0 OH IPeJOCTaBISICT
NPEToIaBaTEI0 KOHCIIEKT JIAOOPaTOPHO# pabOThl, B KOTOPOM KPATKO W3JIOKEHBI TEOPETUIECKHE OCHOBBI,
copMyiIMpoBaHa LElb paboThl, NPUCYTCTBYET OKCICPUMEHTANbHAs YacTh, PUCYHKH U TaOIUIpI
9KCIIe PUMEHTAIBHBIX JaHHBIX (mpu HeoOxoxmMoctH). [lo oxoHwaHum nmabopaTOpHOW padOTHI CTYICHT
C/aeT OTYEeT, B KOTOPOM IPHUBEACHB YpaBHEHUS PEaKIMid, ONMUCAHBI HAOJIOIEHUS, TPHUBEICHBI PacUEThI,
CJIeJIaH TPOMEKYTOUHBIH BBIBOJ MO Ka)KAOMY OTBITY, CHIeNIaH OOIIMHA BBIBOJ IO JIAOopaTOpHOH pabore u
3alMIaeT €e OTBevas Ha KOHTPOJIbHBIE BOMPOCH! (MMCbMEHHOWYCTHON (opMme) K TaHHOHM JabopaTopHOi
pabore. CymmapHbIii pe iTHHT 3a 1abopaTOpHYIO padoTy cocTaBiseT 3 6aa.

Kputepnn oue Hki KOHCIIEKTA-0T4YeTA K JIA0OpaTopHOii padore:
e [loarotoBka x nabopatopnoii padote — 1 Gaswr.
e OrtueT no naboparopHoit padote — 1 GamL
e 3amura 1abopatopHoit paboter — 1 Ga.

TectupoBaHUE — HE3aBUC UM BIT
koHTpoJb [JOKO

Py6exxnoe TtectupoBanue (PT) mpoBogurcs B KoMmIbloTepHOH ¢(opme B on-line pexxume BO BpeMs
KOH(EpEHII-HeJIe U B CepeIJMHE U KOHILIE TEKYILETr0 CEMECTpa COIIACHO Pac UCAHUIO.

[lepen TecTrpoBaHMe CTYAEHT MPOXOAUT HHCTPYKTax. [IponomxkureabHOCTh TecTupoBaHUSA — 90 MUHYT 6€3
nepepbiBa. OTCUET BpeMeH! HaUYMHAETCSI ¢ MOMEHTa Bxona cryzeHra B «Tect». CTyaeHT MOXKeT 3aKOHY UTh
BBINOJTHE HUE TECTa JI0 UCTEUECHUsI OTBEIEHHOTO BPEMEHHU.

PT HameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OLEHKY 3HAHMH, YMEHHH M BIAJICHUM, MOJy4eHHBIX
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ITpouenypa npoBeeHHs OLEHOYHOI' 0 MEPONPUATHS H HE00X 0JMMbIe MEeTOIHYeCKHe YKA3aHH S

CTYJICHTaMH 32 OIpeeICHHbI M MPOMEKYTOK 00YyIeHUsI.
Kaxnplit BapuaHT OWieTa MOAEIUPYETCS KOMIBIOTEPOM 10 3aJaHHBIM pa3jesiaM XUMHUU U COAepKuT 15
3ajaHuil. CTy/€ HTBl BHOCSIT OTBETHI B KOMIIBIOTEP, HO BCE PELIEHMSI U MOSCHEHUS 3aIMChIBAIOT Ha Oymare.
[To okOHYaHUM TECTUPOBAHMS MPEINOIABATENIO BBIIAETCS MATPHULA OTBETOB U CYMMAapPHBIN PEe UTHHT 32 TECT.
Pe3ynbTarsl TeCTUpOBaHUS 00CYXIAIOTCS HA KOHCYJIBTALIUH TPETIOaBaTEeIs.
KpuTe pun onie HKu 0JHOTO 3a1aHUSA:

® 32 Ka)kJ[0€ MPaBUJIbHO BBHITIONHE HHOE 3aJjaHue BBICTABISIETCs | TeCTOBBIN Oai;

® 32 HeTPaBUJIbHO BBITIOTHE HHOE WU HEBBITIOTHE HHOE 3ajlaHue BhIcTaBisieTcs () 6aiios;

e Uil 3aJaHiil ¢ BBHIOOPOM HECKOJIBKUX IpaBUIIbHBIX OTBETOB, 3aJaHUN HA COOTBETCTBUE U

YCTaHOBJIE HUE T10CJIE10BATEIbHOCTH NPELYCMOTPE HO YaCTUYHOE OLICHUBAHUE.

MaxkcumanbHbI i CyMMapHbI i TeCTOBBIN Oamt 3a kaxxaoe PT cocramser 15 Gamos.

3a 2 Henemu 10 PT cTyaeHTBI MOTYT 03HAKOMHUTBCSI C IEMOHCTPALIMOHHBIM BapHaHTOM OMIeTa, KOTOPBIi
pacnonaraercs Ha caire http://exam.tpu.ru B pazaene «MeponpusiTHsi», 1 MOXKET OBbITh BBITIOTHEH KalbIM
CTYAE€HTOM HEOTPaHUYIEHHOE YHCJIO Pa3.

Lna cmyoenmos, ne npoweowux PT 6 nepuoo npogedenuss mecmupo8anus no y8axdcumeibHol npudune,
npeoyCcMoOmpena 603MONCHOCHIb MECMUPOBAHUS 8 PE3EePEHDbIll OeHb, KOMOPBIU HA3HAYAEMCs Cpa3y Nocie
KoHghepery-Hedenu.

Ilpu pezynvmame pybedxicHozo mecmuposanus 6 u MeHee 6108, 00YUAIOWUMCI NPEOOCMABIACMCS 8
nepuoo mexkyuiel npomMedcymoyHol ammecmayuu 803ModicHocmb nosmopro npoumu PT 6 pesepsHuiii
Oenv, coenacosannslii ¢ bropo pacnucanus TITY.

Dx3aMeH

B coorBetcrBuu ¢ npukazamu o 25.07.2018 r. No58/om OO yTBepKIIeHHU U BBEJICHUH B JICHCTBUE
«CucTeMBbI OIICHUBA HUS PE3yIbTATOB 00y4YeHUsI B TOMCKOM TIOJIUTEXHUUECKOM yHUBepcuTeTe» u Ne59/on
OO0 yTBEep)KI€HUU U BBEJCHUU B JielicTBUE HOBOU penakuuu «llomoxke HUs 0 IpOBEIEHUH TEKYLIETO
KOHTPOJISL ¥ IPOMEXKyTod Hoi aTTectaimu B TITY » sk3amen npoBoaurcs B ycTHo# opme. CTyaeHTy
BbIJIa€TCS K3aMEHALIMOHHBI I OUJIET, CONlepXKaIUii TEOpETUIECKUE BONIPOCHI, KAUE€CTBEHHBIC U
KONIM4eCTBEHHbIE 3a1aun. Kaxxaplil Bompoc OmwieTa ore HuBaThes 6asmioM (Bcero o ousety 20 6amioB).
CornacHo 1IKaJIbl OLIE HUBAHUS PE3YJIbTaTOB

18-20 6anoB (OTIMYHO) - BCECTOPOHHUE 3HAHUA, OTJIMYHBIE YMEHUS U BIIaJICHHE OTIHITOM NPAKT MIECKOU
JeATebHOCTH, HEOOXOIUMbIE Pe3yJIbTaThl 00yUeHuUs1 C(HOPMHUPOBA HBI;

14-17 6annoB (XOpoIIo) - AOCTATOYHO TOJIHOE TIOHUMAHME TMPEIMETa, XOPOIINEe 3HAHUS, YMEHUS U OTIBIT
MPAKTUIECKON IeSITEIbHOCTH, HEOOXOAUMBbIE Pe3yNIbTaThl 00y4deHus C(hOpM UpOBa HBI,

11-13 GawioB (yIOBJIETBOPUTEIHHO) - IPUEMIIEMOE TIOHUMAaHHUE MPEIMETA, YIOBICTBOPUTEIb HbIC 3HA HU,
YMEHWMS ¥ OTIBIT MPAKTHIECKOM IEeSITEIbHOCTH, HEOOXOIMBbIE PE3YyNIbTaThl 00ydeHust c)OpM UPOBAHBL;



http://exam.tpu.ru/
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0-10 6any0B (HEYIOBIETBOPUTENBHO) - PE3YyJILTAThl 00yUEHHS HE COOTBETCTBYIOT MUHUMAJIbHO
JIOCTATOYHBIM TPEOOBAHUSIM.

PesynbTaThl mpoMexKyTo4d HOM aTTeCTaIMu 0(QOPMIIIIOTCS BEIOMOCTHIO M BHOCSITCS B 3aU€THYIO KHUXKKY
o0yJaromerocs.




MUHHUCTEPCTBO HAYKH U BLICIHIEI'O OBPA3OBAHUS POCCUVICKOM ® EJ1 EPALTAU

DepiepaibHOE T0CY Iap CTBEHHOE OF0DKETHOE 00pa30BATENILHOE YUp K/ ICHHE

BBICILIETO TPO(ECCHOHATBEHOTO 00pa30BaHUSA

«HALIMO HAJTbHBI UICCJIETOBATETbCKUIA TOMCKHUH MOJUTEXHUYECKWUMA YHUBEPCUTET»

KAJIEHJAPHBI i PEUTHHI -TUIA H TUCLIATLTAHBI

2020 / 2021 y4eOHbIii roj

OLIEHKI Jnctmmmuaa Jlexpm 16 gac.
«Xumus_1»
- [pakT. 3ansTHS 8 qac.
«OTIIIHO» A 90 - 100 6amnos
1o HanpasieHuto 15.03.06 Mexamponuka u T1a6. 3aHsTvs 24 yac
pobomom exHuka
B 80 — 89 damtor Bcero ayn. pa6ora 48 yac.
«Xopormo»
C 70 —79 Gannos CPC 60 yac.
108 Jac.
D 65 — 69 Ganos HUTOIO
«Y IOBIL»
E 55 — 64 6ayos 3 3.e.
3auTeHO P 55 - 100 GamtoB DK3aMeH
Heynosnemsopur
€JIBHO / F 0 - 54 Gamnos
HE3aYTeHO
Pe3y.]'le‘¢lTbI oﬁyqe}mﬂ Mo JUCUMILINHE
P 1 [pyMeHsie T 3HaHUS OCHOBHBIX TIOHATUH M 3aKOHOB XUMHH, COBPEMEHHBIX TEOPHU CTPOESHHS BEIEeCTBA JIJISl ONMCaHUS (PU3MIECKUX U XUMHUYECKUX
CBOMCTB COEIMHEHHH.
P/l 2 BrInonHsAe T KOJIMYEC TBEHHBIE pacyUeThl 10 XUMHUIECKHM (hopMysiaM, YPaBHEHUSAM XMMHYECCKHX PEAKIMid U COJCPKAHUIO BEIICCTB B PacTBOpaXx,
aHATM3UPYET U 0000IAET MOTyUYeHHBIC PE3YIETATHL.
P13 Hcnonb3yeT 3KcnepuMeHTaAlTbHBIE METOIBI MICCIISIOBAHMS /IJIsl YCTAHOBJICHHSI COCTABA, XMMHUUYECKHX CBOWCTB BEIlECTB, PUTOTOBJICHUS PACTBOPOB U
ompe/ieNieHNs] MX KOHICHTPAIIUA.




OueHoYHBIE MePONIPUSITHSI:

OueHovYHbIe MeponpusTHsl | KoJi-Bo | Banast
Te Ky Mii KOHTPOJIb
TK1 3anmTa oT4eTa 1o JaboparopHoii pabore 12 16
TK2 3anmra U3 20 10
TK3 [IpakTruyeckue 3aHATHSA 4 14
HK HesaBucumblit kouTposs LJOKO 2 30
Bcero 80
) DK3aMeH 20
HUTOT'O 100
JlonoTHUTETbHbIE OATIBI
YuebHas aeaTeIbHOCT b / KoJ-Bo Banast
OLICHOYHbIE Mep ONp UATHSE
A1
UTOIroOo
_ee Koa-80 uacoB M‘Zg:‘;g:i:le Wng opmamoHHO € 00 ecrieueHne
g E g ] Ayn. Cam.
£ |25E VueGHasi KesTen bHOCr b Kox-80 6a1108 VueGms
= | & £ g Awrepatypa HHTepHer-pecypest
~gE
1 2 3 4 5 6 7 8 9
Jlexuus 1. Ocroeubie noHsmus Xxumuu. - - - OCH, 2 QP 1,4
P JlabopatopHas pabota 1. Oxcudbl. HoMeHKIamypa, c8OUCmada, noayueHue. - TKI 2 JOIl1, 5 OP 2,4
PA2
1 PJI3 BrimosmHEeHNE MEpONPUATHI B paMKaX CaMOCTOSTENBHOM pabOTHI CTyACHTA:
Pabora ¢ NeKIMOHHBIM MaTepHaloM, U3yUYEeHHE TEM, BHIHOCUMBIX Ha - 1 - - OCH 1, 2 OP 1,2,4
CaMOCTOSATEIbHY 0 IPOPabOTKY .
[MoaroroBka k 1labopaTopHO# pabdore. - 2 TKl1 1 JOIl1, 5 OP 2,4
JlabopatopHas pabota 2. [ UOpOKCUObL, CONU: HOMEHKIAMYPd, CEOUCM 84, NOTYYEHUE. 2 - TKl1 2 JOIl1, 5 OP 2,4
PJI1  |BemosHeHHE MEPONPHUATHH B paMKaX CAMOCTOSTEILHON pabOThI CTY/ICHTA!
2 PN12  [[Momroroska x maGopatopHoii pabore. - 2 TK1 1 JOII 1 OP 4
P13  [Bemosnenue nomammux 3aganun (M13). - 2 - - OCH 3 JI0II 2, 4, OP 2,4
B)
Jlexuus 2. Qynoamenm anvbHble U cm exuom empuieckue 3aKOHbL. 2 - - - OCH1, 2 OP 1,4
PJI1 |/laboparopHas pabora 3. Coau: HOM eHKIamypa, c60cn 6d, NOLyYeHUe. 2 - TKI1 2 AOIl1, 5 OP 2,4
3 P2
P13 [Bemosnenue MeponpusTHii B paMKax caMOCTOSATENLHOM pabOThI CTYIEHTa:
PaboTa ¢ TeKIMOHHBIM MaTe€pHaIOM, U3y4EHHE TEM, BBIHOCUMBIX Ha = 1 = = OCH1, 2 OP 2,4




Koa-80 yacoB

OuneHovHoe

W opmanuonnoe odecrnieyenne

= E E % AVL Camn. M epo pHsITHe
= é E E YueOHasiqesTe1bHOCTH Koa-Bo 6anios Vuebms
= | & ) awrepatypa HHTepHer-pecypebl
=g
CaMOCTOSTEIbHYI0 IPOPAOOTKY .
IloaroToBka Kk JlabopaTopHOH padoTe. - 2 TKl1 1 JOIl1, 5 OP 2,4
JlabopatopHas pabota 4. Oxucaum eibHO -60CCM AHO UM elIbHbLE PeaKYUU. 2 - TKI1 2 JOIl1, 5 OP 2,4
PJI1 |BpmonHeHHe MEPONPHUATHUII B paMKaX CaMOCTOSATEIbHON paboOTHI CTyIEHTA:
4 P12 |IloaroToBka K 1abopaTopHOM padoTe. - 1 TK1 1 JOIT 1,5 DOP 2,4
PJ13  [Bemomnenue momammux 3anaruii (MJ13). - 2 - - OCH 3 JIOII 2, 4, DP 1,2, 4
B)
Jlexuus 3. Cmpoenue amoma. CocmosiHue I1eKmpoHO8 6 am oM ax. 2 - - - OCH, 2 OP 1,4
JlaGopatopHnast pabota 5. Onpedenenue amommoi — u 9Kkeueanrenmuou maccel| 2 - TK1 2 JOIl1, 5 OP 4
PJI1 |memanna.
5 P12  |BpmonHeHHe MEPONPUATUIl B paMKaX CaMOCTOSATEIbHOM pabOTHI CTY ICHTA:
P13 [PabGoTac neKnMOHHBIM MaTepHaOM, H3yYEHHE TEM, BBIHOCHMBIX Ha - 1 - - OCH 1, 2 OP 1,2,4
CaMOCTOSATENBHY IO IPOPabOTKY .
IToaroroBka k labopaTopHO# padoTe. - 1 TKI1 1 JOIT1,5 DOP 2,4
JlabopaTopHas paboTa 6. Onpedenenue cocmaga Kpucm aiio2uopama. 2 - TKI1 2 AOIl1, 5 OP 2,4
P/I1 |BpmonHeHHe MEPONIPUATHII B paMKaxX CaMOCTOSATENbHOW paboTHI CTy IeHTa:
6 P2 |llogroroBka K JaO0opaToOpHOM paboTe. = 2 TK1 1 JOIl1, 5 OP 2,4
PJI3  |Bemosmenue nomammnux 3aznanuii (M3). - 2 - - OCH 3 J101I1 2, 4, OP 2,4
5
Jlexuust 4. OcHogvl (hopMuposaHust 21eKmpoOHHOT CMPYKMypbl amoma. Barenmmuvle| 2 - - - OCH 1, 2 OP 1,4
COCMOSAHUSL AMOM 08.
P11 JlaGopaTopHas pabota 7. [lpucomosnenue pacmeopa. Tumposanue. 2 - TK1 2 JA0Il1, 5 QP 2,4
7 P2 = = -
P13 BbIoHEeHIE MEPONPUSTHIL B pAMKax CaMOCTOSTEIbHON PaOOTHI CTY ACHTA:
PaboTa ¢ NeKIMOHHBIM MaTepUAIIOM, U3YUEHUE TEM, BRBIHOCUMBIX HA - 1 - - OCH 1, 2 OP 1,2,4
CaMOCTOSATEIBHY IO IPOPaboOTKYy .
IloaroroBka k 1abopaTopHoH paborte = 1 TKl1 1 JOIl 1,5 QP 2,4
JlabopaTopHas paboTa 8. Onpedenenue scecmrocmu 600vl. 2 - TK1 2 JA0Il 1,5 QP 2,4
PJI1 |BpmonHeHHe MEPONPHATHII B paMKaX CaMOCTOSATEIbHON pabOTHI CTy IEHTA:
8 P2 |lloarotoBka k 1abopaTopHOU paboTe - 1 TK1 1 JO0Il 1, 5 QP 2,4
PJ3 |Bemosmnenne momammumx 3amanuii (M3). - 2 - - OCH 3 JIOII 2, 4, 2P 1,2, 4
5
Kondepenu-ne geas 1
IMoxaroroBka k TectupoBanuio LIOKO 3 OCH 1-3 5P 3
9 JOII 1-5
T ectupoBanue LIOKO - 2 HK 15 JOII 2
3ammra U3 - 1 TK2 5 JOIT 5 QP 2
Bcero no KoHTpoJb HOM ToYKe (aTTecranuu) 1 24 30 44




Koa-80 yacoB

OuneHovHoe

W opmanuonnoe odecrnieyenne

= E E % AVL Camn. M epo pHsITHe
= é E E YueOHasiqesTe1bHOCTH Koa-Bo 6anios Vuebms
= | & ) awrepatypa HHTepHer-pecypebl
=g
[paxruueckoe 3anatue 1. Cmpoenue amoma. 2 - TK3 6 OCH 3 [IOIT 3, 5 OP 1,2,4
BrImosHEeHNE MEpONPUATHI B pAMKaX CaAMOCTOSTEIBHOM pabOTHI CTyACHTA:
PAa1
10 P2 INoaroToBKa K NpaKTHYECKOMY 3aHSTHIO. = 2 = = OCH 3 OP 4
PI3 JAO0Il 2, 3
Bemosmenue nomammux 3ananui (U3). - 2 - - OCH 3 JIOII 2, 4, OP1,2,4
5
Jlexuust 5. Ilepuoouueckuii 3aKoH U NepuoOOUYHOCMb CE0UCME XuMudeckux| 2 - - - OCH 1, 2 OP 1,4
271eM eHmo8 U UX coeOUHeHU .
11 PJI1 |/laboparopHas pabota 9. Kauecmeennvie peaxyuu. 2 - TKI1 2 AOIl1, 5 OP 2,4
P/12 |BpmonHeHHe MEPONIPUATHII B paMKaX CaMOCTOSATEIbHOW paboTHI CTy IeHTa:
P13 [Pabora c neKIMOHHBIM MaTepHaIOM, U3yUYEHHUE TeM, BBIHOCUMBIX Ha - 1 - - OCH 1, 2 OP 1,2,4
CaMOCTOATEIbHY IO IPOPabOTKY .
[loaroroBka k 1labopaTopHOU pabdore. - 2 TK1 1 JOIl1, 5 QP 2,4
IIpaktuueckoe 3aHsATHE 2. XuMuueckas c813b. 00pazoséauue, 6uUdbl U 2 - TK3 6 OCH 3 1011 3,5 OP 1,2,4
xapaxmepucmuku. Memoo BC u cmpoenue monexyn.
PJI1 [BbmoJsHeHHe MEpONIPHUATHI B paMKaX CaMOCTOSTEIbHOM pabOThI CTyIeHTA:
12 PJI2 [[loAroToBKa K IPAKTHYECKOMY 3aHSATUIO. = 2 = = OCH 3 OP 4
PA3 JOIl 2, 3
BemonHenue nomanmux 3ananuit (M/13). - 2 - - OCH 3 1011 2, 4, OP 1,2,4
5
Jlekuus 6. Xumuueckas cesa3v. Tunvl u xapaxmepucmuxu. Memoo eanenmuvix ceizei| 2 - - - OCH 1, 2 OP 1,4
U NPOCMPAHCM BeHHOe CIMPOeHUe MONEKYIL.
JlaGopaTopHas pabota 10. Kauecm eennviii anam3s conu. 2 - TK1 2 JOIl1, 5 QP 2,4
P11
13 PJI2 |BemosHEeHHE MEPONPHUATHIA B pAMKax CaMOCTOSTEIPHON PaOOThI CTYICHTA!
PJI3 |[Pa6ora ¢ NeKIMOHHBIM MATEPHAJIOM, U3yYEHUE TEM, BHIHOCHMBIX Ha - 1 - - OCH 1, 2 DOP 1,2,4
CaMOCTOSATEIBHY IO IPOPadOTKY .
IoaroToBka k maboparopHoii padore. - 2 TK1 1 JOIT1,5 DOP 2,4
[Ipakruueckoe 3ausatue 3. Xumuueckasn cesizv: memod MO u ceoticmea coedunenul. 2 - TK3 6 OCH 3 JIOIT 3,5 OP 1,2,4
PJI1 [BbmosHeHHEe MEpONPHUATHI B paMKaX CaMOCTOSTEIbHOM pabOThI CTYICHTA:
14 PJI12  |[loaroToBka K IPAKTHYECKOMY 3aHATHIO. = 1 = = OCH 3 OP 4
P13 JOIl 2, 3
Brmonnenue nomamuux 3ananuii (U3). - 2 - - OCH 3 1011 2, 4, OP 1,2,4
5
POl |Jlexuust 7. Mem oo monexymipHblx opbumaneii u ceoucmea coedunenuli. Xumuveckas| 2 - - - OCH1, 2 OP 1,4
15 P2 |ces3b 6 uonHbIX COCOUHEHUSX U MEM AILIAX.
PJ13  [TaGoparopnas pabota 11. Cnocobbr ouucmu ewjecme om npumecel. 2 - TK1 2 JOI 1, 5 OP 2,4




° Koin-Bo yacoB Ouenounoe Hng opmanmoHHo e 00 ecrieueHne
=82 M epo pHsITHe
E |EgZ2 Aya. Cam.
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= = 5= YueOHasiqesTe1bHOCTH Koa-Bo 6anios Vuebms
= | & ) Swrenat HHTepHer-pecypebl
=g Py
BeImosiHeHHEe MEpONPUATHI B paMKaX CaMOCTOSTENbHOM paboThI CTyICHTA:
PaboTa ¢ JeKIMOHHBIM MaTepHAJIOM, H3y4EHUE TEM, BBIHOCUMBIX Ha - 1 - - OCH I, 2 OP 1,2,4
CaMOCTOSATEIBHY IO MPOPAOOTKY .
IToaroroBka K JlabopaTopHO# pabdore. - 1 TKI1 1 JOIT1,5 DOP 2,4
IIpakruueckoe 3ausitue 4. Xumuyeckasn cesizb 6 KOMNIEKCHbIX COCOUHCHUSX. 2 - TK3 6 OCH 3 JIOIT 3,5 OP1,2,4
BrImosmHeHNEe MEpONPHATHI B paMKaxX CaMOCTOSTENEHON pabOTHI CTYJeHTa:
PI1
IloaroTroBka Kk NpakTHUECKOMY 3aHATHIO. = 1 = = OCH 3 OP 4
16 P12
PII3 JOIT 2, 3
Bemosenue nomammux 3ananuii (U13). - 2 - - OCH 3 1011 2, 4, OP 1,2,4
5
Jlekuus 8. KomnieKkcHvle u Kiampammble coeouHeHUs 2 - - - OCH, 2 DOP 1,4
PIII JlabopaTopHas pabota 12. Komniexchvie coedurenus. 2 - TK1 2 JA0Il1, 5 QP 2,4
A BsinosHeHre MEpONPUATHI B paMKaX CaMOCTOSTEIbHOU pabOThI CTyACHTA:
17 Pa2
PII3 Pabora ¢ neKIMOHHBIM MaTepHaloM, U3yYEHUE TeM, BBIHOCUMBIX Ha - 1 - - OCH 1, 2 OP 1,2,4
CaMOCTOSATENbHY 0 IPOPabOTKY .
IoaroToBka k nabopatopHoi pabore. - 1 TKl1 1 JOIl1, 5 OP 4
Konde pe Hu-ne nesin2
18 [oaroroska k rectuposanuto LIOKO 3 JOI1 2 OP 3
Tectuposanue [JOKO = 2 HK 15
3ammra U/3 - 1 TK2 5 JOIl 5 3P 2
Bcero no KOHTPOJIb HOMi TOYKe (aTTe cTANNN) 2 24 30 80
JK3aMeH 9 20
O0umii 00beM padoThI 1O TUCHUILTHHE 48 60 100

HMudopmammonHoe obecneyenue:

Ne (xon) O cHoBHas1 yueOHast aute parypa (OC H)

OCH 1 KoposuH, H. B. O6mas xumus. T eopus 1 3a1a4n: yaeOHOE ocooue [ nekrpoHHBIH pecypc| / Obmas xumus. T eopus u 3amadu: yueoHoe nocooue / H. B. Koposun, H. B.
Kynemos, O. H. T'onuapyk [u nmp.]; mox pemakuueir H. B. Koposuna, H. B. Kynemosa. — 3-e u3n., crep. — Canxr-IlerepOypr: Jlanp, 2018. — 492 c. — Tekcr:
anekTpoHHbi // JlaHp: 3nekrpoHHO-OubGMoTeyHas cucrema. — URL: https://e.lanbook.com/book/104946 (mata obpamenns: 15.04.2019). — Pexum pocryma: u3
koprniopatuBHoit cetu TITY.

OCH 2 I'miuka, H. JI. O6mast xuMust: yuaeOHuK 11t OakanaspoB / H. JI. I'muaka. — 19-¢ m3a. —Mocksa: FOpaiir, 2013. — URL: http://www.lib.tpu.ru/fulltext2/m/”2013/FN/fn-
2442.pdf (mara obpamenust: 15.04.2019). — Pexum nocryna: u3 kopnoparuHoii cetd TITY - T eKCT: 2JIEKTPOHHBIIA.

OCH 3 I'muxka, H. JI. 3anaun u ynpaxkHeHus 1no oOmeil xumuu: y4eOHO -pakTHdeckoe nocodue i Oaxanaspos / H. JI I'miuka; nox pen. B. A. Ilonkoa u A. B. babkoBa. —
14-e w3n, —Mocksa: IOpaiit, 2014. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03 pdf (mata o6pamienns: 15.04.2019). — Pexum gocTymna: u3 KOPIOPaTHBHOM
cetd TIIY - Texcr: a1eKTp OHHBIH.

Ne (xonm) JlonoJiHuTe 1L Hasl yue OHast auTe paTypa (JIOII)



http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf
http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf

JOII 1 Cracp, H. ®. JlaboparopHsblil npakTukyM no oOuieid u Heopranuueckoi xumuu: yueonoe nocobue / H. @. Cracs, A. A. Ilnaxuaxun, E. M. Kussesa; Hanu onanpHblit
uccrnenoBatesibcknii  ToMmckuit  mosmrexuudeckuit  yumpepcurer (TI1Y). — 3-e wu3m, mepepab. u  jgom. — Tomck: MWsm-Bo TIIY, 2013. —
URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mata obpamenus: 15.04.2019). — Pesxum pocryna: u3 kopnopatuBaoit cetu TITY.- T ekcT: 3J1eKTp O HHBIIA.

JOII 2 Cracp, H. ®. Pemenue 3amau no o6meit xumun: yuebHoe nocobue / H. @. Cracs, A. B. KopmynoB. — 3-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2016. — 168 c.
Tekcr: anexrpoHHsli // Jlanb: anekrporHo-6ubmoTednas cucrema. — URL: https://e.lanbook.com/book/75521 (mata obpamenuns: 15.04.2019). — Pexwum goctymna: u3
koprnopatuBHoi cetu TIIY.

JIOII 3 CmouioBa, JI. M. PyKOBOJCTBO K MpakTHYECKHMM 3aHATHIM MO OO0mIeH XMMHUHU: yuyeOHoe mocodue / JI. M. CmosnoBa; HalnmoHaJbHBIA HCCJIEIOBATEILCKANA | OMCKUH
nommrexuudeckuii yausepcurer (TITY). — Tomek: Usp-so TITY, 2010. — URL: http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (mara oGpamenus: 15.04.2019). —
Pexum nocryna: u3 koprnopatuBHoit cetu TITY - Tekct: aneKTpOHHBIN.

JOIT 4 Cracbh, H. ®@. 3amauu, ynpaxHeHHus 1 BONIPOCHI 10 001e#t xumun [OnekrponHsii pecypc] / Crace H. @., Jluceukuit B. H. — 5-¢ u3n,, crep. — Cankr-IlerepOypr: Jlaub,
2017. — 108 c.— Kuwura u3 kosute kuuu Jlanb - Xumus. — | SBN 978-5-8114-2282-1. Cxema nocryma: https://e.lanbook.com/book/91062_(jata o6pamenust: 15.04.2019).
— Pexwum nocryna: uz koprnoparusnoit cetu TIIY - Texer: a5eKTp OHHBIH.

JIOIT 5 Crace H. @. CnpaBouHuk mo o0uieil 1 HeopraHuveckoir xumuu: yuebHoe nocodue / H. @. Cracy; HaunonanpHblil ucclie foBaTe bk T OMCKUN MOJNMTEXHU YECKHN
yuusepcuret (TIIY), MucTuTyT dmsuku Beicokux TexHosoruii (MUPBT), Kadenpa obmeit n neopranmueckoit xumun (OHX). — Tomeck: Usm-Bo TIIV, 2012. — URL:
http:/Awww.lib.tpu.ru/fulltext2/m/2012/m250.pdf (nara o6pamenus: 15.04.2019). — Pexum pocryna: u3 koproparuBHoii cetu TITY - T ekct: 3J1eKTp OHHBIIA.

Ne (ko) HaszpaHue 371e KTpoHHOTO pecypca (IP) Anpec pecypca

OP 1 Hayunast snexrponnas Oubimorexka — Onexrponnbie | hitp://elibrary.ru/defaultx.asp

Bepcuu 350 xypHanoB u3garenscrsa "BO u aHHOTanuu
cTaTei. Onb3esup” o BCEM HanpaBJIEeHUSIM
(byHIaMeHTaNbHOH HAayKu
DP 2 NIST WebBook - Cnpasounuk Hammounamssoro | http://webbook.nist.gov/
MHCTHTYTa cTaHaapToB u TexHonorui CIIIA) cBe nenus mo
HEOPTaHWYECKUM COCAWHEHMAM, TEPMOIUHAMHUYECKHE
nannsle, MK-cnexrpel, OKC, OI1P u np.

OP 3 Xumudeckuii TpeHaKep http://exam tpu.ru/dasboard/o bject/bank/form?d=21

oP 4 Yue6HbIe T0COGHS 10 Kypey « X UMD http://portal tpu.ru/departments/kafedra/onh/education.,
http://mww.lib.tpu.ru/catalog_arm.html

CocTaBui: M’L " ( Mupomamue Hko 10.1O.)

«30» aBrycta 2020 T.

CormacoBaHo:
PyxoBonutens noapasneiacHus

&2% (Ilamanuu 1.B.)
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