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Pabouas mporpamma pa3paboTaHa B COOTBETCTBHM C YTBEPXJAEHHBIM y4eOHbIM IuiaHoOM oT 22.04.2019 r. u
tpedoBanusiMu OITOIT 13.03.02 DnekTposHEepreTUKa U AJIEKTPOTEXHUKA HAMIPABICHHOCTh DJIEKTPOCHA0KEHNE
K pe3yJibTaTaM OCBOEHUS AUCLUIIINHBIL.
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PaGouyro nporpammy pazpaborai:

10.K. CmupHOBa,

JIOIICHT Kadeaphl €CTeCTBEHHOHAYYHBIX
Y TYMAHUTAPHBIX JUCLUIUIMH,

KaHaugar OHMOJIOTHYECKUX HayK



He.ﬂl/l H 3a1a4YH1 OCBOCHHA NTUCHHUIIJIMHbI

ean 1 32124y TUCHHUILIAHBI .

Lenb: yriryOjieHue UMEIOIIMXCS MPEICTABICHUA M IOJIYYCHUE HOBBIX 3HAHUH M YMEHUH B 00JACTH XUMHUH,
0€3 KOTOpPBIX HEBO3MOXKHO PEIICHHWE COBPEMEHHBIX TEXHOJIOTHYECKHX,

9KOJIOTHYECKHUX, CHIPbEBBIX M YHEPIEeTHUCCKUX MPOOJIEM, CTOSIIUX TepPe] YETOBEYCCTBOM.

3amauy JUCIIUILIMHEL:

- (opmupoBaHue MpeACTaBIeHUS 00 OCHOBHBIX XUMHYECKUX CHCTEMaX M IpoIeccax;

- OBJIQJICHUE METOJaMH XUMUYECKOU UIACHTU(DUKAIINH BEIIECTB;

- OCBOCHHE XMMHYECKOT'O MOJICITHPOBAHUS;

- IPUBUTHUE HABBIKOB B MTPOBEJICHUU XUMUYCCKUX IKCIIEPUMEHTOB U XUMUYECKUX PACUCTOB;

- MpUOOpPETEeHNE 3HAHUH 110 OXPaHE OKPYKAIOIICH CPeJIbl

1. Mecto aucuumiauabl B cTpykrype OIIOII BO

Hucuummua Xumus otHocurcs K broky 1. Jucuummmasl (Moxynu). OOsi3aTenbHas 4YacTh.
Heo6xoauMbpIMu yCITOBUSIMH JUTsI OCBOSHUS TUCIUITIIMHBI SIBIISTFOTCSI:

3HaHue:!

- (usnuyeckwe SBICHUS M TPHUMEHATh 3aKOHbI MEXAaHUKH, TEPMOAMHAMHUKH, OJICKTPHYECTBA U
MarHeTusma,

- OCHOBBI DJIEMEHTAPHOH ONTHUKH, KBAHTOBOM MEXaHWKU M aTOMHOM (DU3HKH;

- IPUEMBI IUTAHUPOBAHMSL, TIOATOTOBKH U BBIIIOJHEHUS THIIOBBIX SKCIIEPUMEHTAIBHBIX UCCIECIOBAHUMN 110
3aIaHHON METOJMKE.

YMeHus:

- HUCHOJb30BaTh 3HAHUA (PU3NYECKUX SBICHUM M IPHUMEHSET 3aKOHbl MEXaHUKH, TEPMOJAMHAMUKH,
IEKTPUYECTBA U MAarHETU3Ma,

- IPUMEHSTH OCHOBBI DJIEMEHTAPHOI ONTUKH, KBAHTOBOW MEXaHUKH M aTOMHON (DU3HKH;

- MIOJIB30BAThCA 3aJJaHHBIMU METOJAMHU IIPU MOATOTOBKE U BBINOJIHEHUU TUIIOBBIX DKCIEPUMEHTAIbHBIX
HCCIIE0BAHUM.

Bnanenue:

- HaBBIKAMH HCCIIEIOBAaHUS (PU3NYECKUX SIBJICHUM U MPUMEHSET 3aKOHbI MEXaHWUKH, TEPMOJAMHAMUKH,
JJIEKTPUYECTBA U MATHETU3MA,;

- HaBBIKOM INPOBE/ICHUS UCCIIEIOBaHUS B 00JIaCTH KBAHTOBOM MEXaHUKHU M aTOMHOU (DU3HKH;

- HaBBIKOM IIPOBEJICHUS DKCIIEPUMEHTAIBHBIX UCCIIEJOBAHUN I10 3aJJaHHON METOJUKE.

3HaHUS N0 JUCUUIUIMHE XHUMHS HE0OXOIUMBbl OOy4aroUIMMCsl JaHHOTO HAalpaBiICHUs IS YCBOCHUS
3HaHUI 1O CHEeNYIOIUM JIUCHUILUIMHAM: ODJIEKTPOTEXHHUUECKME M KOHCTPYKLMOHHbIE MaTepuaibl, OOmas
sHepreTrka, Ousnka 3eKTPOTEXHUUECKUX MaTeprualioB, AlbTepHaTUBHAs SHEPTreTUKA.

2. Pe3yabTaThl 00yUeHHUsI IO TUCHHIITIHHE

[Iporecc n3ydenns: NTUCIMILIMHBI HAIPABJICH HAa (DOPMHUPOBAHUE CIETYIOMINX KOMITCTCHITHI:

KO,Z[ 1 HAUMCHOBAHUEC MHIUKATOPOB P€3yJ'II)TaTLI O6yquH${ 1o

KO)_I 1 HAMMCHOBAHUEC KOMIICTCHIINH o
JOCTHKCHUA KOMIICTCHIIMNA JUCHUITIINHC (MOHyJ'HO)

3HATh (bl/ISI/I‘leCI(I/Ie SIBJICHUA U
MNPUMCHSATH 3aKOHBI MEXaHUKHU,

OIIK - 2 TEPMOJIMHAMMKH, SJISKTPUUYECTBA U
. OIIK-2.5. JlemoHcTpupyeT P ’ P
Crioco6eH NPUMEHSATh COOTBETCTBYIOMINN (PU3UKO- . MarHeTu3Ma
o MMOHUMaHue QU3NICCKUX SBICHHN U
MaTeMAaTUYCCKUH armapaT, METObl aHAIH3a U YMETb UCIIOJIE30BaTh 3HAHUS
MPUMEHSIET 3aKOHBI MEXaHUKH, N
MOJIETTUPOBAHUS, TEOPETHIECKOTO U (U3HYECKUX SIBJICHUN M IPUMEHSCT
TEPMOIUHAMUKH, dJIEKTPUIECTBA U
AKCIIEPUMEHTAILHOTO UCCIIeIOBAHUS TIPH PEIICHUH MATHOTHAMA 3aKOHBI MEXaHHUKH, TEPMOTHHAMUKH,
npodeccrnoHambHBIX 331249 2JIEKTPUYECTBA M MarHeTH3Ma

BJIAJICTh HAaBBIKAMHU HCCIICTOBAHUS
(U3NYECKUX SIBICHUN M IPUMEHSICT




3aKOHbI MCXaHUKH, TCPMOJUHAMUKH,
QJICKTPHUYCCTBA U MarHETU3Ma

OIIK-2.6. [leMOHCTpUpPYET 3HAHHE
3JIEMEHTAPHBIX OCHOB ONTHKH,
KBAaHTOBOM MEXaHHUKHU U aTOMHOM
¢u3nKn.

3HATh OCHOBBI 3JIEMEHTAPHOMN
OIITHKH, KBAHTOBOW MEXaHUKH 1
ATOMHOU (PU3UKH.

YMETb IIPUMEHSATH OCHOBEI
3JIEMEHTapHON ONTUKH, KBAHTOBOM
MEXaHHMKU M aTOMHON (U3HKH

BJIA/IETh HABBIKOM IPOBEICHUS
HCCIIENOBAHMS B 00JaCTH KBAHTOBOM
MEXaHUKH M aTOMHOU (H3UKU

OOuuii 00beM JUCLMIUIMHEI COCTABIsAET 6 3a4eTHBIX eauHUIl, 216 Jacos.

4. O0beM JUCHHUILIMHBI

Tabnumua 4.1.
AynuTOpHBIE 3aHITHSI/KOHTAKTHas paboTa, Jac. dopma
dopma Kypc/ YAHTOP P CamocrodrenbHas P N
[MpakTryeckne JlaGopartopHble TIPOMEXYTOUHOH
00ydeHus ceMecTp Jlexrmm pabora, Jac.
3aHATHA 3aHATHS aTTecTaluu
OuHast 1/1 34 - 34 112 9K3aMeH
3a049Has 1/1 8 - 8 191 9K3aMeH

5. CTpyKTypa M coJep:KaHue JUCHUNIUHBI

5.1. CrpykTypa AUCUHUILINHBL.

ouHas ¢opma odyuenus (OPO)

Tabmuna 5.1.1

CTpyKTypa JUCIUILTNHBL/ MOy AYRHTOPHBIE 3AHATHS,
qac. CPC, Bcero OneHoYHBIE
Ne /mt Kog MJIK
Howmep qac. , gac. cperncrea
HaunmenoBanue paznena JL Ip. JIab.
pa3zena
1 1 Bsenenue. 6 ) ) 12 20 OIIK- 2.5 VYcrHbI# onpoc,
CTpoeHue BelecTBa OIIK- 2.6 TECTHPOBAHHE
Oryer o
2 2 TepMmoauHaMMKa XUMHUYECKUX 8 ) 6 12 28 OIIK- 2.5 nmabopaTopHOH
MPOIIECCOB. OIIK- 2.6 paborte,
TECTHPOBaHHE
Oryer o
Kunernka xuMuaeckux OIIK- 2.5 nmabopaTopHOH
3 3 MPOLIECCOB. 4 i 6 20 30 OIlK- 2.6 p§60T£,
TECTHPOBaHUE
Oryer no
4 4 XUMHUYECKOE PAaBHOBECHE. 4 - 6 20 28 82E ;2 na6g§g(T)2£’Hon
TECTUPOBAHUE
Oryer no
5 5 PactBopsl. CBOMCTBa pacTBOPOB 4 - 8 20 28 83? gg na6g§gzzgjlon
TECTHPOBaHHE
Oryer 1o
DNEKTPOXUMHUIECKIE OIlK- 2.5 nabopaTopHOn
6 6 TIPOIECCHL. 4 i 4 15 23 OIIK- 2.6 p§60TE,
TECTHPOBaHHE
Oryer 1o
7 7 Mertannsl u cinassl. Kopposust 4 ) 4 15 23 OIlK- 2.5 nabopaTopHOH
METAJJIOB. OIIK- 2.6 pabore,
TECTUPOBAHUE
9 DK3aMeH - - - 0 36
Uroro: 34 0 34 112 216




3a04yHas popma o0ydenus (3PO)
Tabnuua 5.1.2

CTpyKTypa QUCHHIUINHBL/MOIY IS AYRMTOPHEIC 3AHATH,
PYKTypa HMCIL Ay qac. CPC, Bcero O1eHOYHbIE
Ne o/m Howme qac qac Kon MJIK cpencTBa
p HaunmenoBanue pasnena JL. Ip. JIa6. ’ e pen
paszena
Beenenue. OIIK- 2.5
1 1 CrpoeHie BeimecTBa 1 20 21 OIIK- 2.6 TECTUPOBAHHE
Otuer no
2 2 TepMoIuHaMUKa XUMHUYECKUX 1 ) 1 20 21 OIIK- 2.5 n1abopaTopHOH
TIPOIIECCOB. OIIK- 2.6 pabore,
TECTUPOBAHUE
Otuer no
KunHeTnka XUMHUYECKHX OIIK- 2.5 JTabopaTopHOU
3 3 MPOLIECCOB. 1 ! 31 33 OIIK- 2.6 pabore,
TECTUPOBaHHE
Otuer 1o
OIIK- 2.5 JTabopaTopHOU
4 4 XUMHYECKoe paBHOBECHE. 4 - 6 30 40 OIIK- 2.6 pabore,
TECTUPOBAHUE
Ortyer no
o OIIK- 2.5 TabopaTopHOH
5 5 PactBopr1. CBOWCTBA PacTBOPOB 1 8 30 39 OIIK- 2.6 pabote,
TECTUPOBAHUE
Ortyer no
ONEeKTPOXUMUYECKHE OIIK- 2.5 TabopaTopHOH
6 6 MPOLIECCHI. 2 2 30 34 OIIK- 2.6 pabore,
TECTUPOBAHUE
Otuer 1o
7 7 Mertaisl u criaBel. Kopposus 1 ) 2 30 33 OIIK- 2.5 nabopaTopHOM
METaIoB. OIIK- 2.6 pabore,
TECTUPOBAHHE
9 Ox3aMeH - - - 0 9
HUroro: 8 0 8 191 216

5.2. ConeprkaHue TUCHUTIITUHBI.

5.2.1. Coneprkanue pa3ienoB TUCUUILTHHBI (HIaKTHUCCKUE CANHHUIIBI).

Pasnen 1. Beenenume. Crpoenue BemiectBa. [Ipeamer u 3amaun XuMuu. MecTo XHMMHUU B psny
(byHIaMEHTaJIbHBIX HAYK.
3HaueHWe XUMHUU KaK TMPOU3BOAMUTEIBHOW CHIIBI o0OmecTBa B (HOPMHUPOBAHHHM €CTECTBEHHOHAYYHOTO
MBIIUICHHUS, B U3Y4EHUH NIPUPOJIbI. XUMUYECKOE IIPOU3BOICTBO U OXpaHa OKPYKAIOIIEH CPEebl.

OCHOBHBIE IOHATHUS U 3aKOHBI XUMHH. DKBUBAJICHT, 3aKOH SKBUBAJIECHTOB.

CocraBHble yacTH aroMa. ATOMHOE sap0. OCHOBHBIE KOJMYECTBEHHBIE XapaKTEPUCTUKHU aToOMa: aTOMHAs
Macca, 3apsaq saapa. KBaHToBo-MexaHmdeckas Mojelb aroma. KopryckynsipHO-BOJIHOBOM nyanu3M. BosnHoBOe
ypaBHeHue lllpenuHrepa u pe3ynbTaThl €ro pemieHus Ui aToMa BOJOPOAAa M BOJOPOJONOJO0OHBIX HMOHOB.
XapakTepucTuKa COCTOSHUS JJIEKTPOHA B aTOME CHCTeMOM KBaHTOBBIX uuceln. [Ipumnnumn [laynu u nmpasuiio
Xynaa. @opMa rpaHUYHON MOBEPXHOCTHU AJIEKTPOHHON TUIOTHOCTH JJIS s-, P- U d-opOuTaneil. DHepreTuueckuit
PS7 aTOMHBIX OpOUTANIEH.

Ilepponnueckuil 3akOH W IepuoauMueckas cucrema odiaeMeHToB JI.MI.MennaeneeBa, 3J1€KTpOHHBIE
¢dbopMynbl aToMOB M HMOHOB. [lepumoguyeckoe M3MEHEHUE CBOWCTB 3JEMEHTOB (MPOCTHIX BELIECTB) M MX
COCIMHECHUM.

OHEpPIruy NMOHU3ALUH, CPOJICTBO K JIEKTPOHY, 3JIEKTPOOTPHULIATEIBHOCTD; 3aKOHOMEPHOCTH U3MEHEHUS
9TUX BEJIMYMH 10 rPpyNIaM U Nepruojam.




TUIBl XUMUYECKOU CBSI3M: KOBAJICHTHAS M MOHHAS, WX CBOcTBa. OOMEHHBIN U TOHOPHO-AKIIETITOPHBIN
MeXaHU3Mbl 00pa3oBaHMs CBS3U. KBaHTOBO-XMMHYECKHE METOJAbl OMUCAHHUS XUMHYECKOW CBSI3U: METOJ
BAJICHTHBIX CBsi3ell M MeTon MoJekymsipHbeix opburtaneir (MO JIKAO). Curma(c)- u mu(T)-CBS3U.
[IpencraBnenuss 0 rUOpUAM3AIMKM ATOMHBIX OpOMTaNel MPU ONMUCAHUM XUMHYECKOH CBSI3M B MOJIEKYJaX.
OcHOBHBIE XapaKTEPUCTUKU KOBAJICHTHOMN CBSI3U: SHEPIHs (SHTAJBIINS) CBSI3U, JUIMHA, KPATHOCTb, BAJICHTHBIN
YToJ1, MOJSAPHOCTH CBSA3U. [UITONBHBIA MOMEHT CBSI3U U AUMOJBHBIA MOMEHT MOJIEKYJIbL.

ArperaTHoe cocTosiHME BemecTBa. Kpucrammmdeckoe W amopduoe coctosHue. Kpucrammudeckas
pemieTka. XHMMHYECKas CBsS3b B KPUCTAUIMYECKHX Tenax. BopopoaHas CBsi3b, MEXMOJEKYISPHbBIE
B3aUMO/ICVCTBUS.

Paznen 2. OCHOBHBIE 3aKOHOMEPHOCTHM XHMHMYECKUX IPOLECCOB BHYTpEHHSS SHEpPrus W 3HTAIBIHS
cucreM. llepBblii 3ak0H TepMOAMHAMUKH. TeruioBod 3((EeKT XUMHUYECKOW peakiuu. TepMOXuMHUYecKHe
YpaBHEHHUS MPOLIECCOB. DHTAIBINUU 00pa30BaHUS XUMUYECKUX cOeAMHEHUN. 3akoH ['ecca u ciencTBus U3 Hero.
[TonsiTHie 00 SHTPOINMU U €€ U3MEHEHUH B XMMUYECKUX IMpeBpamieHusx. JHeprus ['md0ca u ee U3MEHEHHE B
XUMHUYECKUX TMpoueccax. Kpurepuili camonpou3BOJIBLHOTO MPOTEKAHUS XMMHUYECKHUX peakiuil B M300apHO-
U30TEPMUYECKUX YCIOBUSIX.

Xumnueckass kuHetuka. Karamus. ['oMoreHHmle M reteporeHHble peakiuu. CKOpOCTh T'OMOT€HHBIX
XUMUYECKUX peakiuid. PakTopsl, BIUSIONIME HA CKOPOCTh XUMHYECKOM PpEaKIMH. 3aBHCHMOCTh CKOPOCTH
XUMHUYECKON peaklMM OT KOHLIEHTPALUi pearupyrolnx BEIIeCTB, 3aKOH JAelcTBUs Macc. KoHcTaHTa ckopocTH.
Kunernueckoe ypaBuenue. [lopsiiok ¥ MOJNEKYISIPHOCTh PEAKIMH. 3aBUCUMOCTh CKOPOCTH PEAKIUU OT
TeMreparypsl. YpaBHenue Appenuyca. [Ipasuno Bant-I'opda. DHeprus akTuBanuu. XuMUYeCKUE PEaKIUU B
FETEPOreHHBIX CUCTEMAX.

Xumuyeckoe paBHoBecue. OOpatumble W HeoOpaTuMmble peakiuu. KoOHCTaHTa XHMHUYECKOTO
paBHOBECHsI, €€ CBSI3b C TEPMOAMHAMUYECKUMH XapaKTEPUCTUKAMU CUCTeMbl. CMeIIeHHue paBHOBECUS U
npunuun Jle Illarense-bpayna. Xumuueckoe paBHOBECHE B TIE€TEPOrE€HHBIX CHUCTEMax. ['OMOreHHbId H
reTEepOreHHbIN Katain3. [IoHATHE O MEXaHM3ME TOMOT€HHOI'0 KaTaJin3a.

Pasnen 3. PactBopsl. CBoiicTBa pacTBopoB. Onpenenenue u kiaccudukanusi pacTBopoB. PactBopeHue
Kak (usuko-xumudeckuid mporecc. PactBopumocts. CrnocoObl BBIpaXEHHS KOHIIEHTPAIMU PAcCTBOPOB.
PacTBOpBI ANEKTPONUTOB U HEIIEKTPOIUTOB. BoOIHBIE pacTBOpPHI AMEKTPONUTOB. OCOOEHHOCTH BOJBI Kak
pactBopuTtensa. Bonopoansiit nokaszatens cpenbl (pH). Meroas! onpenenenus Bennuunsl pH.

DNEKTPOIUTHYECKasl AUCCOIMAIUS B BOAHBIX pacTBopax. CuibHbIE (HEacCOIMMPOBAHHBIC) U clalble
(acconmmpoBaHHbIE) 3JEKTPOJaUTH. KOHCTaHTa M CTeneHb AUCCOLMALMU ciladoro anekTponuta. bydepHbie
pacTBOPBI.

WneansHbie U peanbHbIe PaCTBOPHI. AKTUBHOCTH U KO3(PGUIIMEHT akTUBHOCTH. VIOHHas cuiia pacTBopa.

I'uaponus comell. YpaBHeHus peakumii rugaposnusa. CTeneHb THUIPOSM3a, KOHCTAaHTAa THAPOJIN3A.
HeoOpatumsiit rugponus. [Ipoueccel rupoinsa B IpUpoAE.

HNouHble peakuuu B pacTBopax. PaBHOBecHe MalopacTBOPUMBIN JIEKTPOJIMT — HACBILIEHHBIA PAaCTBOP.
[IpousBenenre paCTBOPUMOCTH. Y CIIOBUSI BBINIAJICHUS M PACTBOPEHHUS OCaJIKa

Pazmen 4. Dnexrpoxumuueckue mpoueccel. OmnpeneneHne U KiIacCUPUKALUS DICKTPOXHUMHUECKUX
npoueccoB. OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE DPEAKIMU. BakHeWlne OKUCIUTEIN U BOCCTAHOBUTEIU.
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIN MOTEHLIHAL. Hanpasnenue MIPOTEKAHUS OKHCIIMUTENBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIHUN. DJIEKTPOJHBIN MOTEHIHAN. BOJOPOIHBIA 3JIEKTPOA CpaBHEHUSA. YpaBHEHHE
Hepucra. PaBHOBecue Ha rpaHuIEe MeETaI—PACTBOP. XUMHUUYECKME HCTOYHMKHA TOKa. ['ampBaHMYEcKue
AJIEMEHTBI. AKKYMYJISATOPBI. DJIEKTPOABMKYIIAs CHJIAa. DJIEKTPOJNU3 KAK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
npoiiecc. DIEKTPOIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH aHOJAMHU.

5.2.2. Coneprxkanue TUCIMIUINHBI 110 BHJIaM YI€OHBIX 3aHATHH.

Ne i/t | Homep paszaena TUCIUTUTMHBL Obnew, uac. Tema nexun
OO0 | 300
1 1 6 1 Breaenne. CTpoeHue BemecTra
2 2 8 1 TepMoguHAMUKA XUMHYECKUX TPOIIECCOB.
3 3 4 1 KuHeTHKa XMMHYECKHX TPOIECCOB.
4 4 4 1 XUMHAYECKOE paBHOBECHE.




5 5 4 1 PactBopsl. CBOMCTBa pacTBOPOB

6 6 4 2 DIEKTPOXUMHUUECKHE MTPOLIECCHI.

7 7 4 1 Mertasmnsl u cinassl. Kopposust MeTamwios.
HUroro: 34 8

HpaKanecKne 3aHATHUSA

[IpakTrueckue 3aHATUS Y4EOHBIM TUIAHOM HE MPETyCMOTPEHBI.

JlaGopaTtopHbie padoThI

Tabmmna 5.2.2
Ne n/n H;I/ﬁiiﬁ i;iflla 0D0 Obwem, qa;:d) 0 HaumenoBanue nabopatopHoi paboThl
1 1 2 1 Texnuka 6e30MacHOCTH B XUMHUYECKOH JlabopaTtopun
2 3 4 1 TepMoIMHAMUKa XUMHUYECKUX MPOIIECCOB.
3 3 4 1 Kunerrka XMMHUYECKHUX MPOIECCOB.
4 4 4 1 XHUMHUYECKOE PABHOBECHE.
5 4 4 1 PactBopsl. CBOHCTBA pacTBOPOB
6 5 4 2 DJIeKTPOXUMHUYECKUE MPOLIECCHL.
7 I 4 1 Mertannsl u criaBbl. Kopposust MeTaos.
Uroro: 32 8

CamocrosiTesibHasi padoTa CTy/IeHTa

Tabmuma 5.2.3

No 1/ Howmep paznena O6mweMm, gac. Tema Bux CPC
JTUCIUTUTAHBI 0D0 300
1 1 20 20 CrpoeHue BelmecTBa, KIacChl V3ydeHne TeOpeTHIECKOTO
HEOPTaHMYECKUX COCAMHCHUH. Marepuana o pasieny
TemmoBoit 3¢ ekt XUMIIECKUX
N H3ydeHne TeOpeTHIECKOTO
2 2,3,4 58- 78- peaKImii, CKOPOCTh XUMUIECKUX
. Marepuana o pasieny
peaKIyii, XHAMHYECKOE PaBHOBECHE.
3 56 20 40 PactBopsr, Peaknmu noHHOTO 00MEHA, H3ydeHune TEOPETUIECKOTO
' Peaxuu ruaponnza, OBP. MaTepHaa o pasieny
DIEKTPOXUMHICCKIE MPOIIECCHI,
4 78 14 53 lanpBaHnMYECKUH 2NIEMEHT, N3yueHne TeopeTudeckoro
' Dnextponu3 coneit, Kopposus Marepuana Mo paszierny
MeTtaiioB, CBOHCTBA METAJLIOB.
Hroro: 112 191-

5.2.3. IlpenomaBaHue IUCHMUIUIMHBI BEAETCA C MNPUMEHEHHEM CIEAYIOIIUX

TEXHOJIOTUH:

HpenonaBaHI/Ie JAUCIUITIIMNHBI

TEXHOJIOTUH:

- IEKUUSA-BU3YyaIU3aIHs; JIEKIHSI-TUCKYCCHSI
- 3aHATUS B MHTEPAaKTUBHOU (opMe (AenoBast urpa, pabora B MaJbIX IPYIIax).

BCACTCA C TPUMCHCHUEM CICAYIOIIHUX BHI0B

6. TemaTHKa KypcOBBIX padoT / MPOeKTOB

KypcoBblie paboThl/pOoeKThl YIeOHBIM IJIAHOM HE MPEIYCMOTPEHBI.

7. KoHTpOJBbHBIE Pa00ThI

BUJIOB 00pa3oBaTeNbHBIX

00pazoBaTeNbHbBIX




KonrponsHas pabota ams 3a04H0i Gpopmbl 00ydeHus - 1 cemectp.

7.1. MeTOI[I/I‘leCKI/Ie YKa3aHus AJ1d BBIIIOJIHEHUA KOHTPOJIBbHBIX pa60T.

3ajaHre Ha pacueTHYK paldOTy BBIJAET NpPENojaBaTeiib B Hadaje CEeMeCcTpa COIVIACHO Tpaduky
yaeOHOU paboThl. MHAMBHIyalbHBICE HWCXOJHBIC JaHHBIC IpUBEIEHBI B TaOimmax. Homep BapuaHTa
COOTBETCTBYET MOPSIKOBOMY HOMEPY OOYJAIOIIETOCS BBITIOIHSIONIETO PA0OTY B CIIMCKE TPYIIIHI.

Metonuka BBITIOJHEHUSI M BapUaHThl 3aJlaHUsl MPUBEICHBI «XHUMHUA. METOIUYECKUEe yKa3aHUs IO
BBITIOJIHCHUIO KOHTPOJIBHOW PabOThI MO MUCHMIUIMHE «XHMHS» IS 00YJarOUIUXCsl BCEX HaIpaBICHUN H
¢opm moxaroroBku / coct. KO.K. CmupnoBa, TIOMEHCKHMI WHAYCTPHAIbHBIH YHUBEPCUTET — TIOMEHB:
M3narensckuii uentp bBUK, TUY, 2019.— 30 c. — TekcT HenmocpeACTBEHHBIN»

7.2. TemaTHKa KOHTPOJIBHBIX pPadoOT.

CopneprxaT BONPOCHI U 3a/laHUs 3aJlaHHM, MpeJHa3HAYEHHbIE JUIsI CaMOCTOSITEIbHOIO BBIIOJIHEHUS C
LENBI0 3aKPEIUICHUs] TOJIyYCHHOTO TEOPETHYECKOro MaTepuana o ciexyrommm temam: «TepMmonmHaMuka
XUMHAYECKHX TporeccoB», «KuHeTHMKa M XWMHYECKOe paBHOBecue», «CBOWCTBAa pPacTBOPOB M pacueT
KOHIIEHTpALU», «IEKTPOJUTHUECKAs Tuccoruanusy, « uaponus coneit».

I[JI?I YZ[O6CTBa peumicHud 3a4a4 1Mo TC¢ME ((TepMOI[I/IHaMI/IKa XUMHYCCKUX MPOLUECCOB» B MECTOJUYCCKUX
yKa3aHHsX IMPUBEACHO NpiokKeHne «TepMoIMHaMUYIECKIe CBOMCTBA HEKOTOPBIX COCIHMHEHUIN.

[IpeiaraemMple  METOAMYECKHE YKa3aHHS CHOCOOCTBYIOT —Pa3BUTHIO y OOYyYalOIIMXCS —Kak
o0menpoecCHOHATBHBIX, TAK U MPO(PECCHOHATBHBIX KOMIIETECHIIHIH.

8. OueHka pe3yJIbTaTOB OCBOEHUSI AU CUUILIMHBI

8.1. Kpurepun olieHMBaHHS CTENEHU MOJHOTHI M KAueCTBAa OCBOCHHUS KOMIIETEHIIMH B COOTBETCTBUU C
MJIAHUPYEMBIMHU pe3yJibTaTaMu oOydeHus npuBeaeHsl B [Ipunoxenun 1.

8.2. PeliTuHroBas cucTeMa OIICHMBAaHUS CTENEHM TMONHOTHI M KadyecTBA OCBOEHUS KOMIETEHIIUN
oOy4Jaroruxcsi ouHO# GopMbl OOYUEHHS TpeicTaBlieHa B Tadnuie 8. 1.

Tabmuma 8.1

Ne Buabl KOHTPOJIBHBIX MePONPHUATHIA Bajubl

1 3amuTa onopHOro KoHcnekTa «TexHuka 6e30macHOCTH TpU paboTe B 0-2
XUMHUYECKOH JTa00paTOpUM.

5 Brmonnenne u 3amura gadopaTopHOi paboThl «XUMHUYecKas mocyia 0-3
1 OOpAIIEHHE C HEIOY.

3 Beimonnenne W 3ammra  JiabopatopHoit  paboThl  «Kiacchel 0-3
HEOPraHMYECKUX COCTUHEHHIT.

4 Bomonnenne wu  3ammra  J1abopatopHod  paboTel  «CKOPOCTB 0-3
XUMHUYECKUX PEAKITHIDY

5 Brmmonaenne W 3ammTa  J1abOpaTOpHOW paboThl  «XHUMHUYECKOE 0-3
paBHOBECHE)

6 Bremmonnenne u 3amura smabopartopHoit pabotel «lIpurorosieHme 0-3

pPacTBOPOB 3aJaHHOW KOHLIEHTPALUN
7 | IlpoBepounas pabora 1o reme «CocTaB v CTPOCHHE aTOMay 0-3
TectupoBanne mo TemaMm «OCHOBHBIE KIIACCHI HEOPTaHHMYECKUX

8 . 0-8
coenMHeHn», «CTpoeHHe aToMay, «XHUMUYECKask CBSI3bY.
HUroro (3a 1 aTrecTanuio) 0-28
9 BerinosiHeHue 1 3a1mTa J1abopaTopHoi padoThl «[ MAPOIU3 COICi» 0-3
10 BeimonHenne u 3ammra J1abopatopHoil paboTel  «PacTBOpUMOCTB 0-2

BEIIECTBY
11 | BemonHeHme 1 3amuTa 1abopaTopHOi paboThl «DIEKTPOITUTHISCKAS 0-3




JTCCOTTAAITHSIY
BeinonHenue u 3amura jgadoparopHoi padoTel «TertoBoi ad ekt

12 . 0-3
XUMUYECKUX PEaKIIUii

13 | BeimosnHenwue u 3ammra JabopaTopHOM paboThl «OUnCTKA BEIECTBY 0-3

14 [IpoBepounast pabota mo Teme «CrocoObl BEIpayKeHHsI KOHIICHTPALIH 0-3
pacTBOPOB»

15 | IlpoBepounas pabora o TeMe « XMMHYECKOE PAaBHOBECHEY 0-3

16 TectupoBanue 1o TeMe «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 0-12
XMMUYECKUX PEeaKLnii»
Hroro ( 3a 2 aTTecTaiuio) 0-32
Brimonaerne wm 3amurta J1abopaTopHOil padoThl «OKHUCIUTEIHHO-

17 BOCCTaHOBUTECJILHBIC PEAaKIIUN» 0-6

18 Brimonaenne u 3amuTa  J1abopaTtopHoi paboTel  «KoMImieKcHBIE 0-6
COCJIMHCHUSIY.

19 Brimonnenne u 3amuTa J1a0opaTOpHOH paboThl «OOIIMe MpHEMBI 0-6

paboTHI C razamMm»
20 | IlpoBepounas pabota 1Mo Teme «IJTEKTPOIH3H 0-6
[IpoBepounass pabora 1O TemMe «XUMHYECKHE HCTOYHUKH

21 N 0-6
JNEKTPUUECKON SHEPTUN

22 TectupoBanne 1o  Temam  «PactBophl»,  «OKHCIUTEIBHO- 0-10
BOCCTAHOBUTEIIBHBIEC PEAKIIHH»
Hroro ( 3a 3 aTTecTaruio) 0-40
Bcero 100

8.3. PeiiTuHroBas cucTeMa OIICHMBAHUS CTEIEHW MOJHOTHI M KadeCcTBa OCBOCHUS KOMIICTCHIHA
o0yJaromuxcs 3a09H0i (hopMbl 00yUeHHS TIpeIcTaBIeHa B Tadnuie 8.2.

Tab6mumna 8.2
Buabl KOHTPOJIBLHBIX MEPONIPUATHH banuabl
Texnuka Oe3omacHOCTH MpU paboTe B XMMHUYECKOH J1abOpaTOpHH. 0-1
CobecenoBanue.
Knaccel Heopranmdeckux CcoeIMHEHW. BplmonHeHne U 3ammTa
nabopaTopHOI paboTHI. 0-1
TemnoBoit 3hdeKkT XuUMHUECKUX peakuuid. BeimonHeHWe U 3amura 0-1
J1a00paTOpHON PabOTHI.
CKoOpoCcTh XMMHUYECKHUX peakuMid. BoimoaHeHne M 3ammura 1abopaTopHOM
paboTHI. 0-1
XuUMHYeCcKoe paBHOBecHe. BrITTOTHEHNE U 3a1uTa JIabopaToOpHOM paObOTHI. 0-1
[IpuroToBnenue pacTBOpPOB 3aJaHHOM KOHLIEHTpalUWU. BellosHeHue u 0-1
3ammTa 1a00paToOpHON PabOTHI.
Texymuii koHTposib Nel 1o Temam: «OCHOBHBIE KJIACChl HEOPTraHUYECKUX 0-10
coeuHeHmniy, «CTpoeHne aToMay, «XUMUYECKasi CBSA3b
Texymmit koHTpoabp Ne2 mno Temam: «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKaHUS XHUMHUYECKUX peakiuit», «PactBopel», «OKUCIUTETBHO- 0-10
BOCCTAHOBUTEJIbHBIE PEAKIIUI
3anmra KOHTPOJIbHON paboThI 0-25
WToroBsIii TeCcT 0-49
NTOI'O 0-100

9. Yu4eOHO-MeTOaMYECKOE U HH(POPMALIMOHHOE O0ecnedyeHUe TUCIIHIIIMHBI



9.1. IlepeueHp peKOMEHIyeMOH JINTEpaTyphl NpezacTasiieH B [Ipunoxenun 2.
9.2. CoBpemenHbIe podeccroHanbHbIe 0a3bl JAHHBIX M HHPOPMAIIOHHBIE CIIPABOYHBIC CHCTEMBI.

Hassanne DbC

HaumeHoBaHue
OopraHu3anuu

CchlIIIKa Ha CaiT

Xapakrepuctika 0udaroTeyHoro GoHaa, JOCTYI K KOTOPOMY
MPE0CTABIISIETCS IOTOBOPOM

DIeKTPOHHBIH
Karaor/
DNeKTpoHHAas
6ubnmoTeka
THny

TNY, BUK

http://webirbis.tsog
u.ru/

DNEeKTPOHHBIA KAaTaJor, BKIIOYAIIMUN B cebi DICKTPOHHYIO
oubmmoreky TUY, roe Haxomsrcs ydeOHWKH, y4eOHBIE HOCOOUS,
METOIMYECKHE TI0COOMS W Op. JOKYMEHTBI, aBTOpaMH KOTOPBIX
SIBIIAIOTCSI IPENOJABATENU U coTpyaHuKu TUY.

9BC
H37IaTCIbCTBA
«JIaHbY

000
«M3gaTeabpcTBO
JIAHb»

http://e.lanbook.co
m

OBC BKIIOYAET 3NIEKTPOHHBIE BEPCUH KHHUT M3JaTeNbCTBa «JlaHb» 1
IPYTHX BEAYLINX H3AATEIbCTB yUeOHOH JIHTEpPaTyphl, HNCKTPOHHbIE
BEPCUU NEPUOTUUECKUX U3JaHUN [0 €CTECTBEHHBIM, TEXHUUECKUM U
TyMaHUTapHBIM HayKaM.
BTNy MOAKIIYECH
KOJIICKIUSAM:
«HxeHepHble Hayku»- M3naTenscTBo «JIaHby»

«MaxenepHsie Haykn» — M3natensctBo «IMK Ilpecc»
«HxeHepHble Haykn» — W3naTenscTBo « MalIMHOCTPOEHUE
«HxenepHble Haykn» — M3natenscTBo «'opHast KHATa»
«mxenepusle Haykn» — WUznatensctBo « MUCHUC»
«HxenepHble Haykn» — M3natensctBo «HoBoe 3HaHUEY
«mxenepusle Haykn» — W3natenscto TITY

«MuxenepHsie Haykn» — M3narensctBo TYCVYP

«mxenepHoble Haykm» — M3natenbekuii Jom « MO W»
«adopmaruka»- NznarensctBo JJMK Ilpece» I5C
«TexHonoruu nuieBbIx Npou3BoACTB» — M3narensctBo «l'nopm»
«Xumus» — Uznarenscteo UI'XTY

«OKOHOMHMKAa M MEHEIXKMEHT» — l31aTenscTBO
CTaTUCTHKA»

«Maremaruka» — M3narensctBo «JIaHb»
«Teopetndeckas Mmexanuka» — M3natenscTBo «JIaHby»
«Dusuka» — U3narenscTBo «JlaHb»

«Xumus- «M3parensctBo BUHOM. JlaGoparopus 3HaHUI
«OKOHOMHKA U MEHEIKMEHT»- U3naTtenscTBo «JlaHb)
«DKOHOMHKA M MEHEPKMEHT» -M3narenscTBo «JlamkoB u Ky

A0CTyl K HUXKCTICPCUNCIICHHBIM

«®DuHaHCHl H

Hayunas
JJIEKTPOHHAS
oubIMoTeKa
ELIBRARY.RU

000 «PYHDOBb»

http://www.elibrary
.ru

Hayunass onextponnass Oubmuoteka ELIBRARY.RU sBmsiercs
KPYIHEHIINM poccuiickuM HH(OpMalMOHHBIM MopTanoM. Bcero B
NIeKTpoHHON Oubmmoreke Oomee 1400 poccuiickux Hay4HO-
TEXHUYECKHUX JKypHaloB, B ToM uHcie Oomee 500 >xypHaioB B
OTKPBITOM J0CTyIle. TIOMEHCKHIM WHAYCTpUAIbHBIH YHHUBEPCUTET
uMeeT TMOANKCKY Ha KOJUIEKIUIO M3 95 pOCCHICKHX XKypHAllOB B
HNOJHOTEKCTOBOM DJIEKTPOHHOM BHJIE.

9bC
«IPRbooks»

OO0 Kowmmanus
«Al In Op
Meana»

www.iprbookshop.r

u

B OBC IPRbooks coaepxutcs nureparypa Mo pasiudHbIM IpyIam
CHELUaIbHOCTEH, YTO JaeT BO3MOMKHOCTh YYEOHBIM 3aBEACHHIM
pasHbIXx npodwiell HaliTm MHTepecylomue ux wuzfanus. llupoxo
IpeJCTaBIeHa IOPUINYECKasi, JKOHOMUYECKasl JTUTepaTypa, U3JaHus
O TYMaHUTapHBIM, TEXHHYECKHM, €CTECTBEHHBIM, (Pu3MKO-
MaTeMaTHUecKuM Haykam. AxtuBHO B OBC  pa3BuBarotcs
SKCKITIO3UBHBIE OJOKH JIUTEPATYPHI IO OTACIHHBIM CIICIIHATEHOCTSIM,
HalpuUMep, apXUTEKTypa W CTPOUTEIBCTBO, THIPOMETEOPOJIOTHS,
oOpa3oBaHue U Megaroruka u ap.

3bC
«KoHcynbTaHT
CTYZEHTa

000
«ITonurexpecypc»

www.studentlibrary
.ru

Pecypc  sBhsieTcss  DJEKTPOHHOW  OMONMOTEYHON  CHCTEMOW,
MPEeNOCTABISIONIEH JOCTyn dYepe3 ceTh VHTepHEeT K ydeOHOU
JIATEPATYPE W AOIOJHUTCIBHBIM MaTrcpualiaM, HpHOGpeTeHHBIM Ha
OCHOBAHUH TIPSIMBIX JJOTOBOPOB C IPABOOOIIAIATEIIIMHU.

OBC «tOpaiit»

000
«DNEeKTpOHHOE
U3JaTeIbCTBO
IOPAWT»

www.biblio-
online.ru

®oHA  JNEKTPOHHOW  OmOMMoTekn cocraBisser Oonee 5000
HAaVMCHOBAaHMN ¥ TIIOCTOSHHO TIOMOJHSETCS HOBHHKAMH, B
OOJBIIMHCTBE CBOEM 3TO YYEOHHKH M y4eOHBIC MOCOOMs s BCEX
YpOBHEH MPOQPECCHOHATBHOTO 00pa30BaHMs OT BEAYIIMX HAYUHBIX
IKOJI ¢ coburoieHreM tpeboBanuii HOBBIX PI'OCos.
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9BC «Book.ru» | OO0 «KuoPyc https://www.book.r | BOOK.RU — 310 21eKTpOHHO-OMONHOTEYHAs CHCTeMa ISt
MeIua u/ yueOHbIX 3aBeneHui. CONEp>KUT DJIEKTPOHHBIE BEPCHUU YUECOHHKOB,
y9e0HBIX W HaydHBIX N0coOmii, MOHOrpaduii 1O pa3IUIHBIM
00acTsIM 3HaHUI.

9.3. JIuneH3uoHHOEe ¥ CBOOOJHO PaclpoCTpaHsIeMOe MPOrpaMMHOE O0ECIIeYeHHE, B T.4. OTCUCCTBEHHOTO
MIPOU3BO/JICTBA.
- MSOffice (Microsoft Office Professional Plus);
- MSWindows.
10. MaTepHaJbHO-TeXHHYECKOE 00ecneyeHue TUCIIHIIINHBI

[TomemieHust s NPOBEACHHUS BCEX BHJOB pabOThI, MPEIYCMOTPCHHBIX YYE€OHBIM  IUTAHOM,
YKOMIUIEKTOBAaHbI HEOOXOUMBIM 000PYI0OBaHUEM U TEXHHYECKUMHU CPEJICTBAMU O0yUCHUSI.
Tabmuma 10.1

[lepeyeHb TEXHUYECKUX CPEIACTB OOyUEHUS,

Ne | Ilepedenb o0opynoBaHus, HEOOXOAUMOTO
HEOO0XOAUMBIX JUIsl OCBOEHHS TUCLIUILIMHBI

n/m JUTsl OCBOEHHUS TUCLUTLIINHBI
(meMoHCTpaIMOHHOE 000PYTOBAHUE)
Huctumstop 12 — 25 — 1 . KoMmuiekT MynbTUMeuitHOT0 000pYAOBaHUS: IPOCKTOD,
Kon6onarpesarens 129 — 4100 — 1 mT. 9KpaH, KOMITLIOTEP, aKyCTHICCKas CHCTEMA.
1 TutpoBanbHoe npucnocoonenue TIIP — M | JlokanbHast 1 KOpIIOpaTHBHAS CETh.
— 1 .

Onekrponnbie Bechl VIBRA — 1 mT.
DneKTpruyecKast IIUTKa — 3 IMT.

Kabunersr i caMoCTOSTENFHOW pPAa0OThI O0y4aromuxcsi, KaOMHET il TEKYIIero KOHTPOJIS H
IPOMEKYTOUHOW aTTecTalud — KAaOMHET 3JIEKTPOHHOI'O TECTUPOBAaHMS, KaOWHEThl [UIs TPYHIOBBIX H
MHIUBUAYAIbHBIX KOHCYJIBTAIlMI OCHAIIEHb! KOMIIBIOTEPHON TEXHUKOM ¢ BOZMOKHOCTBIO MOJIKIIIOUEHUS K CETH
«VIHTEpHET» U HAIMYMEM JOCTYIA B AIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEAYy OpraHU3aIUH.

11. Meroanyeckue ykazanust no opranusauuu CPC

11.1. Meroauyeckue yka3aHus IO MOJTOTOBKE K JJA0OPATOPHBIM padoTaM.

[TpoBenenue 1abopaTopHbIX pabOT HAMPaBICHO HA 3aKPEIJICHUE MOJYYEHHBIX TEOPETUUYECKUX 3HAHUI
10 XMMUH.

Kaxnas nmaboparopHas paboTa MMeeT HAaUMEHOBaHME U 1eJib PabOThl, OCHOBHBIE TEOPETHYECKHE
MIOJIOKEHMSI, METOJMKY IPOBEACHHUS, a TAaKKe KOHTPOJbHbIE Bompockl. Ilocie BeImonHeHMs 1abopaTopHOi
paboThl, KaXIbplii M3 OOYYaIOIIMXCS MPEICTaBIseT NPENoAaBaTeIl0 OTYET, OTBEYAaeT Ha TEOPETUYECKUE
BOIPOCHI, IEMOHCTPUPYET YPOBEHb CHOPMUPOBAHHOCTH KOMIETEHIIMNA. OTUEeT 0 MpoAeTaHHOM paboTe 10JIKEeH
OBITH TIPE/ICTABIICH 00YyJarONTUMCs JIMOO B JIEHb BHITIOJHEHUs paOOTHI, TMO0 Ha cleayromeM 3aHsITHU. OTueThl
O TpOJENIaHHBIX paboTax CileqyeT BBINOJHATh Ha OTAENbHBIX JUCTax (opmata A4, 1100 B TETpaau; CXEMBI,
rpaduKu, pUCYHKH HEOOXOJMMO BBINOJHSATH MPOCTHIM KapaHJalloM JIMOO C MCHOJIb30BaHHEM IpaduyecKux
peakToOpoB B COOTBETCTBUM ¢ TpeboBaHusaMu ctangaptoB ECKJ/I. Ha BeimonHeHne kax10il paboTsl OTBOAUTCS
OTIpe/IeIEHHOE KOJIMYECTBO YAaCOB B COOTBETCTBHM C TEMAaTHYECKUM IJIAHOM HM3y4Y€HUs JUCHUIUIMHBI. OT4er
BKJIIOYAeT B ceOsi: TUTYJBHBIA JIUCT, L1edb paOOThl, BHIMOJHEHUE 3aJlaHusl Ja0opaTOpHOH paboThl CO BCEMHU
HEO0OXOIMMBIMU MOSICHEHUSIMH, TPa(UKKU U BEKTOPHBIE IUarpaMMbl P HEOOXOAUMOCTH, BBIBOJ 110 paboTe.

11.2. MeTtoauueckue yKa3aHHsl [0 OPraHU3alliy CaMOCTOSITENIbHON pabOTHI.

AynutopHas camocCTosITeNlbHas pabdoTa MO AWCHUUIUIMHE BBIMONHIETCS Ha YYeOHBIX 3aHATHUSIX O[]
HEIOCPEACTBEHHBIM PYKOBOACTBOM IIPENOAABATENS U I10 €r0 3aJaHUIO.

BHeaynuropHas camocTosiTeNIbHAs paboTa CTYAEHTOB MPEACTABISIET COOOM JIOTMUECKOE MPOJOKEHUE
ayIUTOPHBIX 3aHATHHA. BHeayauTopHas caMmocTosiTeNbHAas paboTa BBIMOJIHAETCS CTYACHTOM M0 33JaHUIO
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mpernojaBaTesis, Ho 0€3 ero HEmoCPEeACTBEHHOTO y4acThs. 3aTpaThl BPEMEHH HA BBIMIOJHEHUE 3TOW padOTHI
pErIaMeHTHPYIOTCSA pabovrM yueOHBIM TIIaHOM. PexuM paGoThl BRIOMpAET caM 00ydYaromuiicsi B 3aBUCUMOCTH
OT CBOMX CITOCOOHOCTEH M KOHKPETHBIX YCIOBHIA.

CamocTtosTenbHas paboTa MOMKET OCYHIECTBIATHCS HWHAWBHUIYATBbHO WM TPYIIaMU CTYACHTOB B
3aBHCHMOCTH OT II€JIH, 00beMa, KOHKPETHOW TEMaTHUKN CaMOCTOSITEIIbHON PabOThI, YPOBHS CIOXKHOCTH, YPOBHS
YMEHHH CTYICHTOB.

CamocrostenpHas paboTa BKIOYaeT B ceOsd paboTy C KOHCIEKTOM JIEKIWH, W3y4eHHE U
KOHCIEKTUPOBAHHWE  PEKOMEHAYEMOW  JIUTepaTypbl, MOATOTOBKA  MYJIbTUMEAHA-COOOIICHUH/T0KIa10B,
MOATOTOBKA pedeparta, TECTUPOBAHUE, PEIICHHUE 3aJaHUui MO 00pasiy (TUIIOBBIX PACYETOB), BBIIOJHEHHUE
yepTexken, cxem, pacueTroB (rpaduueckux padoT), pEIIeHHE CUTYAIlMOHHBIX (MPOdEeCcCHOHANBHBIX) 3ajad,
MOATOTOBKA K JIEJIOBBIM HIpaM, MPOCKTUPOBAHWUE W MOJICIMPOBAHME pPA3HbIX BUIOB U KOMIIOHEHTOB
npodeccuoHaNbHOM JesTeNIbHOCTH, HAyYHO-UCCIIeI0BATENIbCKYIO paboTy U Ap.

KoHTponb pe3yabTaToB BHEAYIUTOPHON CaMOCTOSTEIBHON pa0OThI CTYJIEHTOB MOXKET OCYIIECTBISATHCS
B IIpeJenax BPEMEHHU, OTBEJACHHOIO Ha o0s3areibHble Y4eOHbIe 3aHSTHUS MO AUCLUUILIMHE U BHEAYAUTOPHYIO
CaMOCTOSITEIIbHYIO Pa0OTy CTYNEHTOB IO JTUCIMIUIMHE, MOXET TMPOXOJWTH B IMHCHMEHHOH, YCTHOW WIIH
CMeNIaHHOH (opMme.

CamocTtosTenpHas paboTa ¢ TpernojaBaTesieM BKIIOYaeT B CeOS HHIMBUIyaTbHBIC KOHCYJIbTAI[UU
CTYJCHTOB B TEUEHHE CEMECTpa.

CamocTtosTenpHas paboTa ¢ TPYNIoOW BKIIOYACT MPOBEACHUE TEKYIIMX KOHCYIbTAIMA TIEpe]
MIPOMEXKYTOUHBIMH BHJIaMU KOHTPOJISI UJIM UTOTOBOM aTTECTAIlHH.

CamocrosTenpHas paboTa cTyieHTa 0e3 mpernojaBaTelisi BKIIIOYaeT B €O MOATOTOBKY K pPa3iIMIHBIM
BUJIaM KOHTPOJIbHBIX UCIIBITAHUH, TOATOTOBKY U HAIMMCAHNUE CAMOCTOSITENILHBIX BUIOB PaboT.

[lepen BBIMOJIHEHWEM BHEAYIUTOPHOW CAMOCTOSITENILHON pabOThI CTYACHT JODKEH BHUMATCIIHHO
BBICITYIIIaTh MHCTPYKTAX IMPENoJaBaTelis MO BHIIMOJHEHUIO 3aJaHusl, KOTOPBIM BKIIIOYAET OIpeAeieHHE LEeIH
3aJlaHusl, €ro COJIepIKaHUe, CPOKH BBIITOJIHCHHUS, OPUEHTUPOBOYHBIN 00BEM pabOTHI, OCHOBHBIC TPEOOBAHUS K
pe3ynbrataM paloThl, KPUTEPUM OLEHKU. B mpoiecce HWHCTpyKTa)xka MpenojaBareib MNpeaynpeskaacT
CTYJICHTOB O BO3MOXKHBIX THUITMYHBIX OIMUOKAX, BCTPEUAIOIIMXCS TPU BBHIMOJIHCHUN 3aJaHus. B MeToMuIecKx
yKa3aHUAX K TMPAKTUYECKUM 3aHITUSIM MpPHUBEICHbl KaK WHIUBUAYalbHBbIC, TaK W TPYIIOBHIE 3aJaHUs B
3aBHCHMOCTH OT IIeJTM, 00beMa, KOHKPETHOW TEMATHKH CAMOCTOSTEIhHOW pPabOTHI, YPOBHS CIIOKHOCTH. B
KauecTBe (OpM U METOJOB KOHTPOIS BHEAYIUTOPHON CaMOCTOSATENbHOW PabOTHl CTYJEHTOB HCIIOJIb3YIOTCS
ayJTUTOPHBIC 3aHATHS, aTTECTAIMOHHBIE MEPOTIPUSATHUS, CAMOOTUCTHI.

Kputepusmu olleHKH pe3ylbTaToB BHEAYTUTOPHOM CAMOCTOSTENIBHON pabOThI CTY/ICHTA SBISIOTCS:

— YpOBEHb OCBOEHHSI CTYJICHTOM Y4eOHOTO MaTepHaa;

— YMEHHE CTY/IeHTa UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TIPH BBHITIOTHEHUH MPAKTUYECKUX 3a/JaHUM;

— 00OCHOBAaHHOCTb W Y€TKOCTh M3JI0KEHUS OTBETA;

— odopmiieHue MaTepraia B COOTBETCTBUU C TPEOOBAHUSIMHU.



[Tpunoxenue 1

Ilnanupyemblie pe3yabTaTbl 00y4eHUus st GOPMHUPOBAHNS KOMIIETEHIMHA M KPUTEPUHN UX OLlEHNBAHUSA
Jucruminaa XuMus

Kon, nanpasnenue noarorosku 13.03.02 DnexTpo3HepreTuka U 3IeKTPOTEXHUKA
HanpaBsneHHOCTh DNeKTpoCHaOXKEHUE

Ko komnereHuun

KOI[ 1 HANMCHOBAHUEC

pe3yibTaTta 06y‘IeHI/IH o

Kpurepun oneHHBaHUS pe3yIbTaTOB 00y4eHHs

ATOMHOU (HM3MKH

aTOMHOU (PU3UKH

ATOMHOU (PU3UKH

MEXaHUKH 1
ATOMHOM (hU3UKH

JUCUMILIAHE 1-2 3 4 5
OIIK-2.5.
JemoHCTpHpYET Brapeer
OIIK - 2 PHPY He 3naer YMeeT npuMeHsTh HaBBIKAMU
MTOHUMaHHe 3HaeT puzndeckue
Crocoben ¢usmueckne bm3naeckne TIPUMEHEHHS
¢usmuecKkux SIBTICHUSI 3aKOHBI
HPUMEHSTH . SIBJICHUSI 3aKOHBI SIBJICHUSI 3aKOHBI ¢busmuecKux
. SIBJICHUH 1 MEXaHHUKH,
COOTBETCTBYIOIINI MEXaHUKH, MEXaHHUKH, SIBJICHUSI 3aKOHBI
MPUMEHACT 3aKOHBL TCPMOJANHAMUKU,
¢busuko- TEPMOAUHAMUKH, TEPMOAUHAMUKH, MEXaHUKH,
. MEXaHUKH, JNIEKTPUYECTBA U
MaAaTCMaTUYCCKUU QJICKTPHUUCCTBA U QJICKTPHUUCCTBA U TCPMOJUHAMUKU,
TEPMOJUHAMUKU, MarHeTu3ma
armapar, METOAbI MarHeTu3ma MarHeTu3ma QJICKTPHUUICCTBA U
JJIEKTPUYECTBA U
aHaIMu3a u MarHeTusma
OEIIDOBA MarHeTu3Ma.
MOACIHUPOBAHUA
P ’ OIIK-2.6. Bnageer HaBbIKOM
TEOPETHYECKOTO U YMeeT npuMeHsTh
HemoHcTpHupyeT He 3naer 3Haet HCIOJIb30BAHUS
9KCTIEPUMEHTAIBHOTO 3HaHMSA 00 .
3HaHHE 3JIEMEHTAPHBIX 3JIEMEHTapHBIE 3HaHMH 00
HCCIIEZIOBaHNUS TIPH 3JIEMEHTAPHBIX
3JIEMEHTAPHBIX OCHOB OIITHKH, OCHOBBI OIITHKH, 3JIEMEHTAPHBIX
pelnIeHnn . . OCHOBaX OITHKH,
OCHOB OIITHKH, KBaHTOBOH KBaHTOBOH . OCHOBaX OIITHKH,
podecCHOHANBHBIX o KBaHTOBOH .
saau KBaHTOBOH MEXaHHKHU H MEXaHHKHU H KBaHTOBOH
MEXaHUKHU 1

MEXaHUKH 1
ATOMHOM (PM3UKH




[Tpunoxenue 2

KAPTA
00eCreYeHHOCTH JUCIUILIMHBI yUeOHOM U yueOHO-METOJUUECKON TUTepaTypoi
Jucuumnuuaa Xumust
Kon, nanpasnenue noarotoBku 13.03.02 DieKTposHEpreTuka U dIEKTPOTEXHUKA
HanpasiieHHOCTH DileKTpOoCHa0KEHNE

KonTunrent
HaszBanue ygebHOTO0, yueOHO-METOAMIECKOTO Obecne4eHHOCTh Hanuune

oOydJarormmxcs,
Ne W3JIaHus, KomyectBo 00yJarOIIHIXCSI JJIEKTPOHHOTO

HCTIONB3YIOIIUX N
/I aBTOp, W 3/1aTENIbCTBO, BUJ U3JaHHUs, TOA sKk3eMILIpoB B BUK JINTEPATYPOil, Bapuanrta B ObC
yKa3aHHYIO o
U3JaHUs % (+-)
JIUTEPATYPY

I'muuka, H. JI. O6mas xumusg B 2 T. Tom 1 :
y4eOHHUK TUISL AKaIEMHIECKOT0
OakanmaBpuara / H. JI. TuwmHka ; mopg
penakiueit B. A. IlonkoBa, A. B. baGkoga.
— 20-e u3n., nepepad. u gon. — Mocksa :
WznarensctBo IOpaiit, 2019. — 357 c. — | HeorpanudeHHbli
(PakanaBp. Akagemuueckuit kypc). — ISBN JOCTYII
978-5-9916-9353-0. — Texer
anekrponsblii / OBC IOpaiir [caiit]. —
URL: https://www.biblio-
online.ru/bcode/434184 (nara oOpaeHus:
07.06.2019).

30 100 +

I'manka, H. JI. O6mmas xumus B 2 1. Tom 2 :
yaeOHHUK ULt AKaIEMHIECKOTO
OakanmaBpuara / H. JI. TunwmHka ; mopg
penakiueit B. A. ITonkosa, A. B. baGkosa.
— 20-e u3n., nepepad. u gon. — Mocksa :
2 | UsnmarensctBo Opaiir, 2019. — 383 c. —
(BakanaBp. Axagemuueckuit kypc). — ISBN
978-5-9916-9355-4. — Teker
anektponuslii / OBC IOpaiir [caiit]. —
URL: https://biblio-online.ru/bcode/434185
(nara obpamenus: 07.06.2019).

Heorpannuennsiit
JOCTYI

30 100 +

AmnapueB, A. W. O6mas xumus. COOpHUK
3aaHuil ¢ MpUMepaMH pelleHni : ydyeOHoe
nocobue juist By30B / A. U. Anapnes, JI. U.
Adonuna. — 2-e u3A., WCOp. U JOM. —
Mocksa : UznarenbctBo IOpaiit, 2018. —
3 127 ¢. — (Yuusepcuretst Poccun). — ISBN
978-5-534-09072-7. — Tekct
anektpoHusiid / OBC IOpaiit [caiit]. —
URL: https://www.biblio-
online.ru/bcode/427006 (mata oGparmieHust:
07.06.2019).

HeorpannuenHslit
JOCTYI

30 100 +

3asenyrommii kadeapoit EHIT' ] ;’}4;’ C.A. TaTbsiHEHKO
o

«07» uronsa 2019 r.



https://www.biblio-online.ru/bcode/434184
https://www.biblio-online.ru/bcode/434184
https://www.biblio-online.ru/bcode/427006
https://www.biblio-online.ru/bcode/427006

JlomonHeHUs ¥ U3MEHEHUS
K paboueli yueOHOM TporpaMme 1Mo AUCITUTIIINHE
«XUMUSI»
Ha 2020-2021 yueOHbIi roa

OOHOBNIEHUS! BHECEHBI B CJIEAYIOININE pa3/iesibl pabouel mporpaMMbl Y4eOHOM TUCIUTUIUHBIL:

1) Onenka pe3yabTaToB OCBOCHUS YU€OHOW JUCIUIUTUHEI (11.9);

2) Kapra ob6ecrieueHHOCTH JTUCIUIIIMHBI Y9eOHOU U yueOHO-MeToiuuecKor auteparypoi (1m.10.1);

3) basbl nanHbIX, THGOPMAITMOHHO-CIIPABOYHEIE U MOMCKOBBIC CUCTeMBI (11.10.2);

4) MarepuanbHO-TEXHHUYECKOE 00ecTIeueHne TUCIUTIIUHEI (11. 11);:

5) B cny4ae opranuzanuu y4eOHOH NeSTETbHOCTH B AJIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHOM
Cpelle YHUBEPCUTETa B YCIOBHUSX MNPEAYNPEKICHUS PACIPOCTPAHEHUS HOBOW KOPOHOBUPYCHOW HH(DEKINH
(COVID-19) o6HOBIIEHNS BHOCSTCS:

a. B METOJABI MpENnoAaBaHMs: KOPPECHOHIAEHTCKUI MeTon (oOMeH uHpopMainuel, 3aJaHusIMHU,
pe3yabTaTaMH B 3JEKTPOHHOH CHCTeMe MOJAEpKKH ydeOHoro mpouecca Educon u mo siexTpoHHO# moure).
VY4eOHble 3aHATH (JEKIUH, IPAKTUYECKUE 3aHATHS, TaOOpaTopHbIe pabOThHI) MPOBOJATCS B pexkuMe on-line (Ha
matdopme ZOOM u nip.). CamocTrosiTenbHas padoTa 00y4darommuxcs OCYIIECTBISIETCS B DJIEKTPOHHOM cUCTEME
noaaepkku yueoHoro mpouecca Educon;

b. B 1.9 OneHka pe3yabTaToB Y4eOHOU TUCITUTUIIHHEI.

9. OueHka pe3yJIbTATOB OCBOCHHS Y4eOHOM AU CHUTIIMHBI
9.1 Ouenka pe3yabTaTOB OCBOCHUS YU€OHOM TUCIUIUIMHBI 00YJYaroIIUMHCS OYHON (HOPMBI 00yUIECHHUS:

Tabnuna 1
Ne Buabl KOHTPOJIBHBIX MEPONIPUATHI BaJuibl
BrimonHenne W 3ammra BUPTyalbHOW JabopaTopHOH paboTHl B
2 | cucreme moanepkku yuebHoro mporecca Educon «Xumunueckast 0-4

HOCyZia ¥ 00paIlCHHE C HEIO.

BroimonHenne u 3ammMra BHUPTYyalbHOHM J1abopaTOpHOM palboThI B
3 | cucreme momumepxkku ydeObHoro mporecca Educon  «Kiaccwr 0-4
HEOPraHUYECKUX COCTUHECHUIY.

BeimonHenne u 3ammra BUPTyalbHOM JaboparopHoW paboTHl B
4 | cucteme moaaepxkku ydebHoro mporecca Educon «Ckopocts 0-4
XUMHUYECKUX PEAKIIUil»

BroimonHenne u 3ammMra BUPTYyalbHOM J1abopaTOpHOM palboThI B

5 | cucreme nogaepkku yaebHnoro nporecca Educon «Xummueckoe 0-4
paBHOBECHE)
BroimonHenne u 3ammMra BUPTYyalbHOM J1abopaTOpHOM paboThI B

6 | cucreme MOJJIEPKKA  y4eOHOTO mporiecca  Educon 0-4

«ITpuroropisieHre pacTBOPOB 3aJJaHHON KOHIIEHTPAI[UN
TectupoBarme 1o TemMam «OCHOBHBIE KJIACCHl HEOPTaHUIECKUX
coequHeHn», «CTpoeHne aToMa», «XHUMHYECKas CBSI3bY.

HUroro (3a 1 aTrecTanuio) 0-28
BrmmonHenne w 3ammWra BHUPTYyalbHOM J1abopaTopHON paboTHl B

0-8

0-5
9 | cucreme momnepxkku ydebHoro mpomecca Educon «lumpomus
coJer»
BrmmonHenne w 3ammWra BHUPTYyalbHOM J1abopaTopHON paboTHl B
10 | cucreme MOAAEPIKKHA yueOHOro rnpoiecca Educon 0-5

«PacTBOpHMOCTH BeLIECTBY

BrmmonHenne w 3ammWra BHUPTYyalbHOH J1abopaTopHON palboTHl B
11 | cucreme MOIIEPKKHU y4eOHOT0 rporecca Educon 0-5
«QNEKTPOIUTHYECKASL IUCCOLHALIUSIY

BrimonHeHne W 3ammTa BUPTYadbHOW JabopaTopHOM paboTHl B
12 | cucreme mopnmepkku yuebOHoro mporecca Educon «Temnooit 0-5
3G HEKT XMMUYECKUX PEaKLIUiDy




TCCTI/IpOBaHI/IC mo teMe «OCHOBHBIC 3aKOHOMCPHOCTU MPOTCKAHUA

16 N 0-12
XMMHYIECKHX PEAKIIUI
Hroro ( 3a 2 aTTecTaiuio) 0-32
BeImonHeHre ¥ 3alMta BHPTYAIbHOW JabopaTopHOW pabOTHI B

17 | cucreme MOJAEPIKKH y4eOHOTO nporiecca Educon 0-10
«OKHCINTENTHFHO- BOCCTAHOBUTEIBHEIE PEAKIIHN
BeimonHeHre ¥ 3alMta BHPTYAIbHOW JabopaTopHOW pabOTHI B

18 | cucreme MIOJIJIEPIKKA y4eOHOT0 npoiuecca Educon 0-10
«KOMILIEKCHBIE COETUHEHU.

20 BeimonHeHre ¥ 3alMta BHPTYAIbHOW JabopaTopHOW pabOTHI B 0-10
cucTeMe nmoanepkku yaeoHnoro npomecca Educon «3nexrpomnms»

29 TectupoBanre 1m0  TemMaMm  «PacTBOpe»,  «OKHCIUTEIBHO- 0-10
BOCCTAHOBHTEIbHBIC PEAKIINUY
Wroro ( 3a 3 aTTecranuio) 0-40
Bcero 100

9.2. OneHKa pe3ynbTaTOB OCBOSHHS YI€OHOH TUCIHUILTMHBI 00YJalOUMMHCS 3209HON (hOPMBI

Buibl KOHTPOIBHBIX MEPOIPUATHS 00YJIAFOIIUXCS 110 3209HON (hopMe 00ydIeHHS

Tabnuna 2

Buabl KOHTPOJIBLHBIX MEPONIPUATHI baJyibl

«Knaccel HeopraHM4YecKMX COEAMHEHUiI». BblmomHeHne U 3amuTa 0-6

1abopaTopHO pabOTEHI.

«TemnoBoit 3¢p¢dexT XUMHYECKMX peakluii». BbimomHeHne u 3amuTa 0-6

J1a00paTOpHON PabOTHI.

«CKOpOCTh XMMHUYECKHX peaklMii». BrimosHeHne M 3amuTa 1abopaTopHOM

paboTHLI. 0-6

«XUMHUYECKOe paBHOBECHE». BrIOIHEHNE 1 3anuTa JJabopaTopHOid pabOTHI. 0-6

«IIpuroToBiIeHHE PACTBOPOB 3aJAHHOW KOHUEHTpALMW». BpINogHeHuE H 0-6

3alMTa J1abopaTopHON pabOTHI.

BrIimonHenue v 3ammra ToMantHel KOHTPOJIbHOH paboThI 0-20

HToroselii TecT 0-20
UTOro 0-100




10.1. KAPTA OBECIIEYEHHOCTH JUCHHUAILIVNHBI YYEBHOMW U YYEBHO-METOJNYECKOM JIUTEPATYPOM HA 2020-2021 yu.r.

VyebHas qucuuiuiigaa XuMus

Kadenpa EcrecTBeHHOHAYYHBIX ¥ TYMAaHUTAPHBIX AUCHUILIMH
13.03.02 DnekTposHepreTuka u 3JIeKTPOTEXHUKA

dopma oOyueHus:

ouHast: 1 Kypc

1 cemecTp

3aouHas: 1 kypc 1 cemectp

dakTHyeckas 06ecneyeHHOCTh JUCIUIIJIMHBI Y4eOHOH M YUeOHO-MeTOIHYeCKOi JUTepaTypoii

VYuebHast, yueOHO- HasBanue yaeOHOH 1 yueOHO-METOIMYECKON JIUTEPaTyphl, aBTOP, T'on Bun Bun | Kon-Bo | Konrtunrenr |OGecneuenno [ Mecto Hamyuuue am.
METOAUYECKas JIUTEpaTypa n3aaTrcibCTBO usga usaga- 3aHs- | OK3EMII 06y1{a}011mxc;[, CTb XpaHCHUA BapuaHTa B
o pabodeit mporpamMme HUS HUs THH | JIIPOB B | HCIIOJIB3YIOIIHX | 00YJAIOIINXC 3JIEKTPOHHO-
BUK YKa3aHHYIO 'y OubmoTeyHOH
JIUTEpaTypy | IUTEpaTypom, cucreme TUY
%
1 2 3 4 5 6 7 8 9 10
OcHoBHas I'nunka, H. JI. O6mast xumust B 2 T. Tom 1 : yueOHuK 1is By30B /
H. JI. I'munka ; nox penakumeit B. A. ITonkosa, A. B. babkoBa. —
20-¢ m3n., mepepab. u gon. — Mocksa : M3natensctBo FOpaiiT, BUK 9BC
2020. — 357 ¢. — (Bwicmiee obdpazosanue). — ISBN 978-5-9916- 2020 v 1 oP 18 100 IOpaiit
9353-0. — Tekcr : anexrponHssiii / IbC Opaiir [caiit]. — URL:
https://urait.ru/bcode/451561 (nara obpamenus: 11.06.2020).
I'nunka, H. JI. O6mas xumust B 2 T. Tom 2 : ydeOHUK Ui BY30B /
H. JI. I'munka ; nox penakuumeit B. A. ITonkoBa, A. B. babkoBa. —
20-e m3n., mepepad. u mom. — Mocksa : M3matenscTBo FOpaiiT, 9BC
2020. — 383 ¢. — (Bbicmee oSpasosanie). — ISBN 978-5-9916-| 2020 ¥ | T | 9P 18 100 BHK [Opaiit
9355-4. — Tekcr : anexrponnsiii // DBC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/451562 (nara obpamenus: 11.06.2020).
Xumus : yueOrmk st By3oB/ FO. A. Jlebenes, I'. H. ®anees,
A. M. Tonyoes, B.H.IllamoBan; mox oOmei pemakmue
I'. H. ®ageeBa. — 2-¢ wu3x., mepepab. m gom. — Mocksa :
Vsnatensctso  IOpaifr, 2020, —  435¢c.—  (Bwicmee|2020| vii | 1P | 9P 18 100 BHK IbC
obpasosanme). —  ISBN 978-5-534-02453-1. —  Texcr fOpaiir
anextponHeli  //  OBC  IOpaiir  [caiir]. @—  URL:
https://urait.ru/bcode/450175 (nara obpamenus: 11.06.2020).
AmnapneB, A. I. O6mas xumus. COOpHUK 3aJlaHuil ¢ IpuUMepaMu
pemienuii :  yyeOHoe mocobue s By3oB/ A. W. Amaphes,
JI. U. Aponunna. — 2-e wu3x.,, wuchnp. u Jjgorn. — Mocksa : SEC
WznatenscTBO IOpair, 2020. — 127 c.—  (Boicmee|2020| VII JIP oP 18 100 BUK Opaii
obpasoBanne). —  ISBN 978-5-534-09072-7. —  Teker paut
anektponneii  // OBC  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/453202 (nata obpamrenus: 11.06.2020).
Alomomurents a Kapnayxosa T.M. Xumus anementoB. Kypc nexuuii[ Tekcr]:
yueOHoe nocobue/T.M. Kapnayxosa, I'.K.CeBacTbsHOBa. 2010( vy |J,JP| DP 18 100 BUK B[

Tromens: TroM[ HI'Y-Pexxum nocryna: http://elib.tsogu.ru/



http://elib.tsogu.ru/files/2011/03/Химия_элементов.doc/
http://elib.tsogu.ru/files/2011/03/Химия_элементов.doc/
http://elib.tsogu.ru/

Ipecc, N.A. OcHOBEI 001ICH XUMUH [ DIEKTPOHHBIN pecypc] :
yueOHoe nocobue. — Dnektpon.nan. — CII6. : Jlans, 2012. — 496 c.
— Pexxum noctyna:
http://e.lanbook.com/books/element.php?pll_id=4035

2012

44

18

100

BUK

9bC
Jlanp

3aB. kadenpoit EHI']]

i C.A. TarpaHEHKO




10.2.ba3bl JaHHBIX, HHPOPMALMOHHO-CNIPABOYHbIE U MOUCKOBbIE CHCTEMbI

http://elib.tyuiu.ru/ CobcTeennas momuorekcrosas 6asza (ITb/1) BUK TY

http://educon.tsogu.ru:8081/login/index.php - Cucrema moamep:KKu TUCTAHIIHOHHOTO

oOyueHus

http://www.i-exam.ru/ - UutepueT TectupoBanue B chepe 00pa3oBaHus
http://e.lanbook.com - DBC OO0 «M3natensctBo JIAHbY»
https://www.studentlibrary.ru/ - 3bC «KoHcyabTaHT CTyAEeHTa»

http://elib.gubkin.ru/ - Pecypchbl HayuHo-TexHH4Yeckoit oubmmoreku ®I'BOY BO PI'Y

Hedtu u raza (HUY) um. 1.M. I'yOkuHa

http://bibl.rusoil.net -
VYTHTY

http://lib.ugtu.net/books - Pecypcsl HayuHo-TexHM4eckoit 6ubmmorexku ®I'BOY BIIO

Pecypcsl

Hay4YHO-TexHHueckoi Oubmmorexku PI'BOY BIIO

«YXTHHCKUH rOCyIapCTBEHHBIH TEXHUYECKUH YHHBEPCUTET
www.biblio-online.ru» - 9BC OO0 «dOnextponnoe u3nareabctso KOPAUT

11. MaTepuajJibHO-TeXHHYECKOE 0OecredeHue TUCIUNINHbI

HanmenoBanue

ITepeuens 060pyI0BaHMS, HEOOXOUMOTO IS YCHELITHOTO
OCBOCHHS AUCIUIUINHBI

VYuebHass aymuTopus Ui IPOBEICHUS
3aHATUN JIEKUMOHHOTO THUIA; T'PYNIOBBIX U
WHJIMBUAYAJbHBIX KOHCYJbTAUUN; TEKYLIErO
KOHTPOJISI U IPOMEXKYTOUYHOM aTTecTaluu

MynbTMeaniiHas ayauTopusi: kabunert 230
OcHaleHHOCThb:

VYueOHast MeOelb: CTOJIbI, CTYJIbS
[porusorass I'TI-5

KoMmnuiekT yyeOHO-HATISAHBIX OCOOUIA
ObopynoBanue:

- HOyTOYK - | mT

- cuctema Smart Technologies - 1 mr

- aganrep USB — 1 mT

- TOKyMeHT-Kamepa — | mr

- ICTOYHUK O€cI. MuT. - 1 mT

- KOMIIIOTEPHAA MBIIIb — 1 mr
IIporpammHuoe obecnieyeHune:

- Adobe Acrobat Reader DC (CBo6oaHO-pacipocTpaHseMoe
3(0)]

- Microsoft Office Professional Plus

- Microsoft Windows

[omenieHne IS CAMOCTOSATEIEHON PaOOTHI
00yYaIOMIUXCSI ¢ BO3MOXKHOCTBIO
MTOJIKITFOYCHUS K ceTH «/HTepHeT» U
oOecrieueHIEM JI0CTYTa B DIICKTPOHHYIO
nH(HOPMAMOHHO-00pa30BaTEILHYIO CPEIy

Kabuner 220

OcHAIIEeHHOCTb:

VYuebHast MeOelIb: CTOJIbI, CTYJIbS
ObopynoBanue:

- HOyTOyK — 5 1T,

- KOMHB}OTepHaH MBIIIb — 5 IIIT.
IIporpaMMHoe odecrnevyeHue:
Microsoft Office Professional Plus
- Microsoft Windows

Kabunet 208

OcHaleHHOCTh:

VYuebHast MeOelIb: CTOJIbI, CTYJIbS
ObopynoBanue:

- HoyrOyk— 5 .

- KomnbroTepHas Mpilib — 5 1T.
IIporpamMHoe oGecnieyeHue:

- Microsoft Office Professional Plus
- Microsoft Windows



http://elib.tyuiu.ru/
http://educon.tsogu.ru:8081/login/index.php
http://www.i-exam.ru/
http://e.lanbook.com/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.biblio-online.ru/

KabuHer 11 TeKyIero KOHTpoIs 1
MIPOMEXXYTOYHOH aTTecTaly — KaOMHET
JIEKTPOHHOTO TECTUPOBAHUS

Kommbrotepusiii kiace: kabuner 323
OcHalIEeHHOCTD:

YueOHas MeOeb: CTOJBI, CTYIIb
ObopynoBanue:

- CHCTeMHBIN 00K — 1 mT.

- MOHUTOp — l1UT.

- MOHOOJIOK — 15 mmT.

- IpoeKTop — lmiT.

- 9KpaH HaCTeHHBIX — | 10T.

- KJIaBuarypa — 16 mr

- KOMITbIOTEpHAs MBIIIB — 16 mT
IIporpammHoe obecneyenne:

- Microsoft Office Professional Plus
- Microsoft Windows

Kaburer, i1 caMoCTOSTETbHON pPabOTHI
00yJaromuxcss - ULl C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 3/I0POBbs, OCHAIICHHBIN

KOMITBIOTEPHOM TEXHHKON C BO3MOXHOCTBHIO
nofkioueHus kK ceth «MHTepHeT» WM
HAMYHEM  JIOCTyIa B  OJIEKTPOHHYIO
HH(POPMAIMOHHO-00PA30BaTCIBbHYI0  CPEIY
OpraHu3aIiH

Kabuner 105

2 KOMIBIOTEPHBIX pabdo4YWx MecTa Ui
KOJIICOYHHUKOB:

OCHAIIIEHHOCTD:

YueOHas MeOeIb: CTOJBI, CTYIb
ObopynoBanue:

- CUCTEMHBIH OJIOK - 2 T

- MOHHUTOp — 2 HIT

- UIHTEPAKTUBHBIN AucIiel — 1 mT

- BeO-kamepa — | T

- KJIaBHaTypa — 2 T

- KOMIBIOTEPHAS MBIIIb — 2 IIT
IIporpamMHoe oGecneyeHue:

- Microsoft Office Professional Plus
- Microsoft Windows

MHBAJINI0B

VYueOHas ayIUTOPUS I IPOBEICHUS
3aHATHH CEMHHAPCKOTO THIA
(;mabopaTOpHBIX 3aHATHIA)

Jlaboparopust «OOmEell 1 HEOpPraHMIECKOH XUMHM»: KaOWHET

407

OCHAIIIEHHOCTD:

VYuebHast MeOeIb: CTOJIBI, CTYJIbS, TOCKA
Obopyoosanue:

— Muctummsatop 3 — 25 — 1 .

— Kon6onarpesarens 119 — 4100 — 1 .

— TurpoBansHOe npucnocobsnenue TTIP — M — 1 mT.

— Dnekrponnsie Bechl VIBRA — 1 mir.
— lIxad BBITSOKHON 3 1IT.
— DneKTpuyecKas IInTKa — 3 mr.

Z[OHOJ'IHCHI/IH 1 U3SMCHCHUA BHCC!:

noneHT kadenpet EHI'JI, xana. 6uos. Hayk.

o

10.K. CmupHOBa

JlononHenus (u3MeHeHus1) B pabouyro yueOHyI0 IporpaMmMy pacCMOTPEHBI U 0A00PEHbI

Ha 3aceqanuu Kadeapsl EHI/L.

[Ipotokomn Ne 14 ot «17» urons 2020r.

3aB. kapeapoit EHI'J{ i

C.A. TatpsiHEHKO
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JlonoiHeHMsI U U3MEHEHU ST
K padoueii yueOHOI nmporpamMmme 1o JuCHUININHE
«XHMHSD
Ha 2021-2022 y4eOHBbIi To1

Jononaenus/ W3MEHEHHs B pabodyl0 MporpaMMmy Y4eOHON MUCHUIUIMHBI HE BHOCSTCS
(mucummumaa B 2021-2022 yaeOHOM TOly HE U3y4daeTcs).

HOHOJ’IHGHI/IH 1 U3MCHCHUSA BHEC:

poZ

JIOLICHT, KaH[. OMOJI. HayK 10.K. CmupHoBa

Jomnonnenus (M3MeHeHUs) B paboyyr0 y4eOHYIO MpOrpaMMy pacCMOTPEHBI U OJ0OpEeHBI Ha

3acenanuu kadeapst EHI'/L. ITporokon Ne 1 ot «30» aBrycra 2021 .

3ag. kapenpoit EHI'J] | .//" C.A. TaTbsHEHKO
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JlonoiHeHMsI U U3MEHEHU ST
K padoueii yueOHOI nmporpamMmme 1o JuCHUININHE
«XHMHSD
Ha 2022-2023 y4eOHbIi To1

Jononaenus/ W3MEHEHHs B pabodyl0 MporpaMMmy Y4eOHON MUCHUIUIMHBI HE BHOCSTCS
(mucummunnaa B 2022-2023 y4eOHOM TOly HE U3y4daeTcs).

HOHOJ’IHGHI/IH 1 U3MCHCHUSA BHEC:

poZ

JIOLICHT, KaH[. OMOJI. HayK 10.K. CmupHoBa

Jomnonnenus (M3MeHeHUs) B paboyyr0 y4eOHYIO MpOrpaMMy pacCMOTPEHBI U OJ0OpEeHBI Ha

3acenanuu kadeapst EHI'/I. ITporokon Ne 1 ot «30» aBrycra 2022 1.

3ag. kapenpoit EHI'J] | .//" C.A. TaTbsHEHKO
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JlonosiHeHUsI M1 UI3MEHEHUS
K padoyeil mporpaMmme QU CHHUILIMHBI
XumMusa

Ha 2023-2024 yueOHbI# 1O

JIONOJTHEHUST ¥ W3MEHEHHs B pabodyro mporpammy He BHocstces (mucyuniuna ¢ 2023-
2024 yuebnom 200y He usyuaemcs).

JlonosHeHYsI M U3BMEHEHHUS BHEC: el
7 )

JIOLEHT, KaH. OMOJI. HayK (= \/ 10.K. CmupHOBa

Jomnonnenus: (M3MEeHEHUs1) B pabouyro MporpaMMy pacCMOTpPEHBI U O00PEHBI Ha 3aceqaHUH
kapenpsr EHI'/L.

3aB. kadenpoit EHI']] ‘ V//:J./ "' C.A. TarpsHEeHKO
COI'TACOBAHO: |
4

W.0. 3aBe/IyIONIEro BITYCKAOIIEH Kadeapoit (#/.. /  E.C.UYmwxkukosa

«30» aBrycta 2023 r.



JlomoJTHeHUs1 1 UI3MEHEHMSI
K padoueil mporpaMmme JUCUUIJINHbBI
Xumus

Ha 2024-2025 y4eOHbIi 1o

JlonoHEeHUsT ¥ U3MEHEHHUsI B pabouyro mporpamMmy He BHocsTCs (mucyunauna ¢ 2024-
2025 yyebHnom 200y He uzyuaemcs).

JlomnonHeHus U U3MEHEHHUSI BHEC! Yy /
JIOLIEHT, KaH [. OHOJI. HayK £ / IO . K. CmupHOBa
Jononuenus (M3MEHEHHs1) B pab0uyI0 IPOrpaMMy PacCCMOTPEHBI M 000PEHBI Ha 3acelaHuu
kadenpst EHI'.

3aB. kadenpoit EHI'[] C.A.TaTbsiHEHKO

R

COI'JIACOBAHO:
WN.o. 3aBeyromero BolTycKaromnien kadeapon 2. S E.C. YmxukoBa

«22y» anpens 2024 r.



		2024-06-03T15:47:30+0500
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ТЮМЕНСКИЙ ИНДУСТРИАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




