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3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX TUCHUIIIMH
O6pa3oBarenpHast 26.03.04 Hampasnenue  moarotoBku "MH)keHEpPHO-3KOHOMHYECKOE
mporpamma TEXHOJIOTHH U OM3HEC-MPOLIECCOB BOJHOTO TPaHCIOpTa"

TIpoduis "UmkeHepHO-9KOHOMUYECKOE oOecTieueHre OU3HEC-TIPOIECCOB"
roJl Hayaja noArotosku 2024

Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIE: 3a4eThl 2

ayJIUTOPHBIE 3AHATHS 36
caMmocTosTeNbHast pabora 70

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3ansaruit v | PO | v PIT
Jlexun 18 |18 [18 |18
JlabopaTopHbie 18 (18 |18 |18
WHas koHTaKTHas 2 2 2 2
pabota
Uroro ayn. 36 (36 |36 (36
KonrakrtHast padora |38 |38 (38 (38
Cam. pabora 70 |70 |70 |70
HUrtoro 108 [ 108 | 108 | 108

obecrieuenue



Paboyast mporpamMma qUCIHHUILTAHBI

Xumus
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.04 NrxeHepHO-?KOHOMHIYECKOE 00eCIIeueHNe TEXHOIOTHI 1 OM3HEC-IIPOIIECCOB BOAHOTO TPAHCTIOPTa (TIpHKa3 MuHOOpHAYKH
Poccun ot 27.07.2021 r. Ne 676)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:

26.03.04 Hampasnerne nmoarotoBku "MHKeHEpHO-3KOHOMIUYECKOE oOecTiedeHre TeXHOIOT Uil 1 OM3HEC-IIPOIECCOB BOJHOTO
TpaHcnoprta"

ITpoduns "NHkeHepHO-9KOHOMUYECKOE 00ecTieueHre OU3HEC-TIPOIECCOB"

roJl Ha4aja noArotosku 2024

PaGouyro nporpamMmy cocTaBuJi(u):
cmapwuii npenooasamens , Moxposuyxas Hamanvs Braoumuposna
Pabouas mporpamMma oro0peHa Ha 3aceqaHIH Kadeapsl EcTecTBeHHO-HAYYHBIX AMCIHMILIMH

3aBenyromuii kadenpoit Buxynos CranuciaB Buxkroposuu



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCHUIUIMHEI IBIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUH W YMEHHH, HCOOXOIUMBIX AT 00ecIIeueHUs
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: | B1.0

2.1

TpeGoBaHus K NpeABAPUTEIbLHOI HOATOTOBKE 00y4alOLIerocs:

2.1.1

Beenenue B mpogeccuto

2.12

HUctopus (uctopust Poccuu, BceoOmmast CTopus)

2.13

OKoorus

2.14

Beenenue B nmpogeccuio

2.1.5

DKOJIOTHSI

2.2

JMCHUIITHHBI M TPAKTUKH, ISl KOTOPHIX OCBOEHHE JAHHOM TUCIHILIUHBI (MOLY.I5) HEOOXOUMO KAK
npeiecTByoIee:

221

MaTepHaﬂOBe,ﬂ[eHI/Ie. TexHomorus KOHCTPYKIIMOHHBIX MAaTEPUATIOB

222

dusuka

223

Mertpornorus, CTaHAAPTU3AINSA U CEPTUDUKALIUL

224

ComnporusieHne MaTepUaIoB

225

TCOpeTI/I‘-ICCKaﬂ MCXaHHUKa

226

TeOpeTI/I‘IeCKI/IC OCHOBBI 3JICKTPOTECXHUKHU

227

I'mapomexanuka

228

Jerany MalyH U OCHOBBI KOHCTPYHPOBaHUS

229

O01mast 3IeKTPOTEXHUKA U SIEKTPOHUKA

2.2.10

Teopusi MEXaHU3MOB MaIlIUH

2.2.11

Texamueckas TCPpMOJMHAMHUKA U TEILIONICpEaada

2.2.12

Cy}lOBBIe BCIIOMOI'aTCJIbHbIC MCXaHU3MbI, CUCTCMbI U ychOﬁCTBa

2213

IInaBaTenbHas

2.2.14

Cy,E[OBLIC KOTCJBbHBIC U IAapOIPONU3BOAANINE YCTAHOBKU

2.2.15

OneKkTpoobopynoBaHHe CyI0B

2.2.16

CynoBble ABUTATEIH BHYTPEHHETO CTOPaHUS

2.2.17

CynoBble TypOOMAIIHEI

2.2.18

CyZ[OBBIe XOJIOAWJIbHBIC YCTAHOBKH U CUCTEMblI KOHAUITUOHUPOBAHUS BO3yXa

2.2.19

TexHoJ0russ TEXHUYECKOTO O6CJ'Iy)KPIBaHI/I$[ H pEMOHTa CY10B

2.2.20

OCHOBBI aBTOMATHUKH 1 TCOPUHN YHIPABJICHUA TCXHUICCKUMU CUCTEMaMU

2221

OO0wwwuit Kypc TpaHcnopra

2.2.22

CraTucTuka

2223

@unocodus

2.2.24

OKOHOMUKA NPENIPUATHS

2225

rOCyI[apCTBeHHaﬂ TPaHCIIOPTHAs MOJIMTHKA

2.2.26

IenoobOpa3oBaHuE Ha TPAHCIIOPTE

2.2.27

HHdopmannoHHbIE TEXHOIOTHU

2.2.28

Teopust TPAHCIIOPTHBIX MPOLIECCOB U CUCTEM

2.2.29

TexHOIOrH4eCcKHue OCHOBEI HWHTCJUICKTYAJIbHBIX TPAHCIIOPTHBIX CUCTEM

2.2.30

HUcrtopus tpancnopra Poccun

2.2.31

OO6muit Kypc TpaHCHIOpTa

2.2.32

®unocodus

2.2.33

HHdopManuoHHbIE TEXHOIOTHU

2.2.34

MexaHuka

2.2.35

TpaHcnopTHast YJHEPreTHKA

2.2.36

TpaHCIIOPTHOE Meperpy304Hoe 060PyIOBaHHE

2237

I'py3oBenenue

2.2.38

MexnyHapogHbIe IEPEBO3KHI

2.2.39

OpraHu3anust KOMMEpYecKoi paboThI




2.2.40 | TexHONOrHs U OpraHU3ALMs IEPETPY30UHBIX MTPOLIECCOB

2.2.41 | YopasieHue paboToi TOPTOB

2.2.42 | O6pabotka 1 obcayxuBaHue (HroTa

2.2.43 | MynbTuMOJanbHbIE IEPEBO3KU

2.2.44 | Opranusanus naccakxupcKux MepeBo3ok

2.2.45 | ITaccakupcKue TpaHCIOPTHBIE CUCTEMBI

2.2.46 | ®uHaHCOBBIN MEHEIHKMEHT

3. KOMIIETEHIIIHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLIATLIMHBI
(MOAY.JI)

OIIK-3: CniocoGeH UCcno0/Ib30BaTh OCHOBHBIE 3AKOHBI €CTECTBEHHO-HAYYHBIX TUCHHUILVIMH B IPO(ecCHOHATbHOI
AesITeTbHOCTH

OIIK-3.1: I/ICHOHL3y€T OCHOBHBIC 3aKOHbI €CTCCTBECHHO-HAYYHbIX JUCHUIIINH

OIIK-3.2: TIpuMeHsIeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCIUILUINH B IPOPECCHOHATBHOM ACATEIEHOCTH

OI1IK-3.3: OpueHTupyeTcsi B OCHOBHBIX 3aKOHAX €CTECTBEHHO-HAYYHBIX TUCHUTUIMH C UENBI0 TPUMEHEHUS UX B
npoeccHOoHANBHOI IeTeTbHOCTH

B pesyibTate 0CBOCHMSI AMCHHUIIIMHBI 00Yy4AaIOLIUICS 10JKEH

3.1 (3HaTh:

3.1.1 | OcHOBHEBIE 3aKOHBI Opl"aHH‘IeCKOfI n HeOpI‘aHH‘IeCKOfI XUMHHU; Knaccn(bnxaumo U CBOMCTBA XMMHUYECKUX 3JIEMCHTOB,
BCIICCTB U COCﬂHHCHHﬁ, HX Ha3HAYEHHE U 00JIaCTH TIPUMCHCHU.

3.2 | Ymers:

3.2.1 | Ucrionp30BaTh OCHOBHBIC QJICMCHTAPHBIC MCTOJAbl XUMHUYCCKOT'O UCCICAOBAaHU BCUICCTB U COCIMHCHUI.

3.3 | Biagersn:

3.3.1 | CrtocoGHOCTBIO BEIITOTHEHHSI OCHOBHBIX XMMHUECKHUX Ta00PaTOPHBIX Olepanuii.

4. CTPYKTYPA JUCHUILIAHGI (MOAYJIST)

Bun HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. OcHOBHbIE NOHATHS U 3aKOHBI XMMMH
Cp O6mue noustus xumun /Cp/ 2 2 0
Jlex OcHOBHBIE 3aKOHBI XUMUH /JIex/ 2 1 JI1.1 0
Cp OcHoBHBIe 3aK0HBI xumun /Cp/ 2 4 0
Paznen | Pa3gen 2. CTpoeHue BemecTBa
Jlex Crpoenue aroma /JIek/ 2 1 JI1.1 0
31
Cp Crpoenue atoma /Cp/ 2 4 0
Jlab Crpoenue aroma. Pemenue 3anau /J1a6/ 2 2 JI1.1 0
31
Jlex Tlepuonnueckas cucrema. Ilepuoauueckuii 3akoH /JIex/ 2 1 JI1.1 JI1.2 0
2122
Cp IMepronnueckas cucrema. [leprognueckwnii 3axon /Cp/ 2 4 0
Jlex Xumuueckas cBs3b /JIex/ 2 1 JIT.1 0
31
Cp Xumnaeckast cBs3b /Cp/ 2 4 0
Paznen | Pa3zgen 3. Xumuyeckasi TepMOAMHAMUKA U KHHETHKA
Jlex OHepreTrka XUMUYECKUX peaknuit /JIex/ 2 2 J1.1 0
31
JIab DHepreTrka XUMHUUECKUX peakiuii. Pemenue 3amayu /J1a6/ 2 2 JIT.1JI1.2 0
22

Cp OHepreTrka XUMHYECKUX peakuuit /Cp/ 2 4 0




Jlex CkopocTb xumMHueckux peaxuuit /JIex/ 2 1 JI1.1 0
31
Jla6 JIP 1. CkopocTh XUMHUECKUX peakiuii /J1ab/ 2 2 JI1.1 0
JI1.2J12.1
2.3
32
Cp CkopocTh XUMHUYeCKuX peakuuii /Cp/ 2 4 0
Jlex Xumuueckoe paBHoBecue /JIex/ 2 1 JI1.1 0
31
JIa6 JIP 2. Xummdeckoe paBHoBecue /J1ab/ 2 2 JI1.2712.1 0
2.3
32
Cp Xumuueckoe paBHoBecue /Cp/ 2 10 0
HUKP WnauBunyansHoe 3ananue 1 /UKP/ 2 1 0
Paznen Pasznen 4. XuMuueckne CHCTEMBI
Jlex PactBopHI 1 ux cBoiicTBa /Jlex/ 2 2 JI1.1J11.2 0
32
Jla6 JIP 3. MonHOOOMeHHBIe peaknny /J1ao/ 2 2 JI1.2712.1 0
J12.3
Cp PactBOpE! 1 U cBOifcTBa /Cp/ 2 12 0
Jlex I'maponms comnett /JIex/ 2 2 0
JIab JIP 4. T'unponu3 coneit /J1a6/ 2 2 JI1.2J12.1 0
2.3
32
Cp T'unponus cosneit /Cp/ 2 10 0
Jlex OKHUCIUTENTLHO-BOCCTAHOBUTENNbHBIC peakiuu /JIex/ 2 2 0
31
J1a6 JIP 5. OKuCITUTETHHO-BOCCTAHOBUTENbHBIE peakimu /J1ad/ 2 2 J1.1 0
JI1.2J12.1
2.2
22
Jlex DNeKTpoXuHYecKre cucteMsl /JIek/ 2 4 0
91
JIab JIP 6. 'anbBanngeckuii anemeHT. JIP 7. DnexTponus pacTBOPOB U 2 4 J1.1J11.2 0
pacruiaBoB /J1a6/ 32
Cp Onektpoxundeckue cucteMsr /Cp/ 2 12 0
HUKP WuauBuayanbHoe 3amanue 2 /UKP/ 2 1 JI1.1J11.2 0
31

5. COJAEPKAHME JUCLUILINHBI (MOAYJIST)

Pasnien 1. OcHOBHBIE TOHATHS ¥ 3aKOHBI XUMUH

Tema 1.1 OOmMe TOHATHS XUMHAHA

OCHOBHBIC LICJIU U 32J1a91 JUCLUIUIMHBI, €€ CTPYKTYpa U CBA3b C AUCHUILUTHHAMHE B OOLICH CHCTEME TIOATOTOBKH CIICLHAIIHCTA.
Xumuueckuit amemeHT. Atom. [TpocThie u crnoxHbie BerecTBa. OTHOCHTENIbHAS aToMHas Macca. MoJsekyna. OTHOCUTEIbHAS
MOJIeKyIsIpHas Macca. Mois. MomnsipHast Macca. OCHOBHBIE METOIBI OMPECTICHHST COCTaBa MOJIEKYII, ATOMHBIX H MOJIEKYIISIPHBIX
Macc. DKBUBaeHT. MosipHast Macca SKBUBaJieHTa. Kiacchl M Ha3BaHUSI XUMHUYECKUX COSANHEHHH.

Tema 1.2 OcHOBHBIE 3aKOHBI XUMHH

3aK0oH COXpaHEHUS MacChl M SHEPTUU. 3aKOH SKBUBAICHTOB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH KPATHBIX OTHOIICHHUH. 3aKOH
SKBHMBAJIEHTOB. ['a30BbIE 3aKOHEL.

Paznen 2. Ctpoenue BeniecTBa

Tema 2.1 Ctpoenue atoma. McTopust u3ydeHus: CTpOCHUsI aToMa. DIIEKTPOH, ero 3aps, Macca u pasmepbl. OnbITel Pezepdopaa.
ITnaneTapHas MoJeNb CTPOEHHSI aTOMA, €€ CBA3b ¢ Teopueil KBaHTOB U criekTpamu. Henocratku teopun bopa. KBaHTOBBINH XapakTep
NOMJIOLEHU U U3llydeHus sHepru. Ilocrosnuas [lnanka. YpaBuenue ne bpoitnsa. Ypasuenue lpenunrepa. CooTHOLIEHUE
HeonpeneneHHocTu [ eiizenOepra. KBanToBble uncia u ux Gpu3nyeckuii cMbICi. ATOMHast opOuTans. PactipeneneHue 31eKTpoHOB
TI0 YPOBHSM H IIOlypOBHSIM B 3aBUCHMOCTH OT SHEPI€THYECKOT0 COCTOSIHUSL. DIIEKTpOHHAs KOHpUTypaus aroma. CBoicTBa
XAMHYECKOTO JIEMEHTA B 3aBUCHMOCTH OT €T0 JIEKTPOHHOI KOH(DUTypaIHy.

Tema 2.2 [lepuonuueckas cuctema. [leproandeckuii 3aK0H

CrpykTypa nepuoandeckoit cucremsl. [lepronuueckue u Henepuoandeckue cBoiicTBa aneMeHToB. Portb aToMHOI Macchl B
knaccugukanum. [lepuoandeckuii 3axon J.M.MenneneeBa BaneHTHOCTh. 3aKOHOMEPHOCTH BAJICHTHOCTH B 3aBHCUMOCTH OT
MOJIO’KEHHUS B CHCTEME. 3aKOHOMEPHOCTH M3MEHEHUS pajiiyca aToMa, SHEPTUH CPOJICTBA K MICKTPOHY, SHEPTHH HOHU3AINH U




3JIEKTPOOTPHULIATENILHOCTH, B IEPHOAUYECKOH cucTeMe. IlepruoindHOCTE U3MEHEHUS CBOIICTB XUMUYECKUX DJIEMEHTOB U UX
COCIMHECHHM.

Tema 2.3 Xumudeckasi CBs3b.

[Ipupona cuil XUMHYECKOTO B3auMoAeHCTBISL. MIoHHas CBS3b. DNEKTPOCTaTHUECKOE B3aUMO IeicTBHE HOHOB. CHIIBI OTTAIKUBAHUS
Mey pa3HO3apsHKEHHBIMU HOHAMU Ha ONM3KUX paccTosHusX. KoBaneHTHas cBsi3b. BUabl KOBaJeHTHON CBSI3U. XapaKTEPUCTHKH
KOBAJICHTHOMW CBSI3U: JUIMHA, HAIIPABJICHHOCTb, IIPOYHOCTH. BaneHTHBIH yroi. ['mOpuan3anus aToMHBIX opOUTaneil. DHeprus
pa3psiBa cBs3H. [1oysapHOCTE CBs3H. JIUIMOIBHBINA MOMEHT. JUIToIH MOCTOsIHHBIC M HaBeieHHbIe. OMUHApHBIE (CUIMa-) M KPaTHEIC
(u-cBsI3M).

OnucaHue KOBaJCHTHOW CBS3M METOZOM BAJICHTHBIX CBS3€H M METOAOM MOJICKYJISIPHBIX OpOUTAICH.

Kpucrannsl. TUIBI KpUCTATUNIMYECKUX PELIETOK. DHEPrHsl peleTKH. MeTananueckas CBs3b.

BonoponHas cBs3b. MEXXMOIEKYIISIPHAS U BHYTPUMOJIEKYIIIPHAs BOJOPOAHAS CBsI3b. MEXMOIEKYIIIPHOE B3aUMOJECHCTBUE.
OpueHTalnOHHOe, HHAYKIIHOHHOE U AUCTIEPCHOHHOE B3aMMO/ICHCTBHUE.

KommnekcHele coenuaenns. KoopanHannonHas teopus. LleHTpanbHbIil noH (koMIuiekcooOpasosatens). [Ipupona crn
KOMIUTEKCO00pa3oBaTeiss. 3aBHCUMOCTH ITOJIOKEHHS 3JIEMEHTA B TIEPHOIMYECKOM CHCTEME H eT0 CIIOCOOHOCTB K
KOMILTEKCO00pa3zoBaHuo. JIuranasl u koopauHaonHoe uncio. [Tpupona cun nmurangos. BHyTpenHss u BHenHAs cdepa
KOMIUIEKCHOT0 coeimHenus. Kiaccudukanums 1 HOMEHKIaTypa KOMIUIEKCHBIX COSTMHEHHH. V30Mepus KOMIUIEKCHBIX COCIHHCHHUI.
XenaTHBIE COCIMHEHUS W X OCOOCHHOCTH.

PusnyecKkue CBONCTBA BEILIECTB B 3aBUCUMOCTH OT XUMHUYECKHUX CBA3EH.

Paznen 3 Xumuueckast TepMOAMHAMHUKA U KUHETHKA

Tema 3.1 DHepreTnka XUMHYIECKUX IIPOIIECCOB

[TonsiTHE TepMoIUHAMUYECKOil cucTeMbl. TepMoanHAMUUYECKUE TapaMeTphl CUCTEMbl. BHYTpEHHSS SHEprysl, SHTAIBIUS (TEIJIOTa)
1 paboTa. DHTAIBIHS CHCTEMBI U €€ U3MEHEeHHe. TepMOXIMUYECKHe YpaBHEHHA. DHTAIBIN (TeruioTa) oOpa3oBaHus. TeroBble
9(h(}eKTH U UX UCTIOIB30BAaHIE B XUMUUECKON TEXHOIOTUH. 3aKoH ['ecca u cnenctus u3 Hero. Kiaccudukarus
TEepPMOJIMHAMUYECKHX MpolieccoB. HampaBieHHOCTh XUMUYECKUX peakuuid. Durponust. CBoOoHast sHeprus ' mb60ca. CtannaptHas
sHeprus ['mb60ca oOpa3oBaHus

Tema 3.2 CkopoCTh XUMHUECKHUX pEaKIUN

CKOpOCTh XUMHUYECKUX PEaKIHil B TOMO- M T€TEPOTeHHBIX CHCTeMaX. 3aKOH JeHCTBYIOIMUX MACC I HEOOPATUMBIX PeaKuuil.
KoncraHnTta ckOpocTH XMMUUECKOM peakunu. PakTopbl, BAMAIOLINE HA CKOPOCTh PEaKLUil. 3aBUCMMOCTb CKOPOCTH OT TEMIIEPATYpHI.
[TpaBuno Baur-T'odda. Teopust Appennyca. DHeprus aktuBaiuu. [lemasie peakiun. [IoHATHE 0 peaKIUsIX C pa3BETBICHHBIMH
nersMy. 3ameurenu peakuuil. doropeakuuu. SnepHsle peakuuu. AKTUBHBIE MOseKybl. KatanuzaTopsl. 'oMOreHHbll U
TeTeporeHHbIN KaTanu3. 3HayeHrne nupy3uu 1 BEIUYUHBI TUIOIAAN pasaena ¢as.

Tema 3.3 Xumundeckoe u (pa3oBOe paBHOBECHE

[TousTHE 006 0OPAaTUMBIX I HEOOPATHMBIX PEaKIMIX. XHUMHUECKOe paBHOBecHe. PABHOBecHEe B TOMOTEHHBIX CHCTEMaX. 3aKOH
JEeUCTBYIOIINX Macc Ui 00paTUMBIX peakiuid. KonctanTta paBHOBecus. @akTOpPbI, BIUSIONINE HA XUMUYIECKOE PAaBHOBECHE.
IMpunun Jle Hlatense. TepMoarHaMIKa XUMHYIECKOTO paBHOBecHs. | eTeporenHoe paBHoBecue. [Ipasuiio das.

Paznen 4 Xumuueckue cuCTeMbl

Tema 4.1 PacTBopHI U UX CBOICTBA

O6pazoBanue pacTBopoB. Kitaccupukanus pacTBopoB. DHepreTika pacTBopeHus. CriocoObI BEIPaKCHUS COCTaBa PACTBOPOB.
CaoticTBa pacTtBopoB. PacTBopsI HeanekTponuToB. KomuratiusHbie cBolicTBa. PacTBOpEI 31ekTponnuToB. loHHOE pou3BeieHIe
BO/ibl. BOIOpOIHBIN 1 TMIPOKCUIIBHBIN NTOKa3aTenu. HauKaTops!.

BydepHbie pacTBOpHI.

Tewma 4.2 IN'unponus coneit

OcHoBHble THIIBI THAponn3a coneld. Crenens ruaponusa. Koncranra rugponusa. Omnpenenenue pH pactBopa conu.

Tema 4.3 OxucnutenbHO-BoccTaHoBUTeNbHBIE peakiy (OBP). OcHOBHBIC MOHATHA AaHHBIX peakuuid. CTeneHb OKUCIEHHS.
OKHCIHTENTFHO-BOCCTAHOBUTEIEHBIC CBOMCTBA AIEMEHTOB M HX coeanHeHu . [IpaBmiio snekTponHoro O6ananca. Y pasHuBanus OBP
METOJIaMH 3JIEKTPOHHOTO M HOHHO-3JIEKTPOHHOTO Oananca. PasHoBuaHoctn OBP. BakHeiiie OKUCIUTENN H BOCCTAHOBHTEIIH.
OKHUCIUTENFHO-BOCCTAHOBUTENIbHAS TBOUCTBEHHOCTh XUMHUECKUX DJIEMEHTOB.

Tewma 4.4 DneKTPOXUMUYECKUE CUCTEMBI

[ToHsITHE AMEKTPOXUMUYECKON CUCTEMBL. Bubl ccTeM. DJIeKTPOAHBIN MOTEHIMAN MeTallIa. DIEKTPOXUMHYUECKUN PsiJL
HanpsbkeHuil. CBoMCTBA psiia aKTUBHOCTU. XUMHUUECKUE UCTOYHUKHU DIIEKTPUYECKOT0 TOKA. ['anbBaHndeckuil aneMenT. Ilpunnun
pabotsl. Pacuer DJIC. llenu Xxumuueckue, KOHIEHTPALIMOHHbBIE U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE. DJIEKTPOJIN3 PACIUIABOB U
BOJIHBIX PacTBOPOB U €I0 3aKOHOMEpPHOCTH. KaTonHoe BoccTaHOBIIEHHE U aHOIHOE okucieHue. [locaenoBaTenbHOCTh pa3psaa
HOHOB Ha 3JI€KTPOJOB. BTOpHUYHBIE ITpoIiECcChl IPU 3IEKTPOIu3e. SIBICHNUE EPEHAIPSKEHNS. DIIEKTPOJIN3 C HEPACTBOPUMBIMU U
pacTBOpUMBIMHE dMIeKTpoaaMu. 3akonsl Papanes. Berxoa no Toky. Kopposus metamno. OCHOBHBIE BUIBI KOPPO3UH. XUMUAYECKAs
KOppOo3usl. 3allUTHbIE IUIEHKH Ha MOBEPXHOCTH METAJUIOB. DJIEKTPOXUMUYECKas KOppo3usl. Y CIOBHs, BIUSIOLINE Ha paboTy
KOPPO3HOHHBIX 3JIEMEHTOB. AHOIHEIN Tporiecc. KaronHas nenomsapuzanms. Jenonspusaropsl. ATMocgepHast kopposus. Kopposns B
kucioit cpene. Kopposust nox geficTBueM Oy IArONIMX TOKOB. 3aIlUTa METAJUIOB OT KOPPO3UH. AKKyMyISTOpsl. Bumsl. ITpuaImm
paboThI.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BrImorHeHbIC U 3alIMIIICHHBIC na6opaTopHLIe pa6OTLI
BrImmorHeHHBIC B 3aUTCHHBIC KOHTPOJIBHBIC pa60T1>1




3a4er 1Mo JUCLMIUINHE

6.2. Tembl NHCBMEHHBIX padoT

He nmpexycMOTpeHbI y4eOHBIM IIITaHOM.

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

DOCh! gua komnerenuun OITK-3

1)JIerde oCTaIBHBIX MEPEUNCICHHBIX IEKTPOH TePSET aTOM:

a) Na;*

0) Mg;

B) Al;

r) Si.

2)Yto periiaMeHTUpyeT MPaBUiIO dIEKTPOHHOro Oananca?

Ortgert: [1o mpaBmiTy 3JEKTpOHHOTO OaJlaHCa YHCIIO AIEKTPOHOB OTIAHHBIX BOCCTAHOBUTEIIEM PABHO YHCITY SJIEKTPOHOB TPHHATHIX
OKHCIIHTETIEM.

3) Ckopoctb peakuun N2(1) + 3H2(r) <> 2NH3(r)Q>0 MO>KHOYBEINYHUTH,

a) IOBBICUTh TEMIIEPATYPY;

0) MCIIOTB30BaTh KAaTaIN3aTop;

B) YMCHBIIIUTH JIABIICHNE;

T') IOHU3UTH TeMIeparypy.*

4)I1o xaxoMy ITPaBHIy MOYKHO PACCUMTaTh CTEIIEHb OKUCIIEHUS DJIEMEHTA, €CIIM OHA HE MOCTOHHA?

OtBet: CymMa BceX CTENeHEl OKHCIEHH BCEX aTOMOB B MOJIEKYJIE paBHA HYIIO.

5)K OKHCIUTENFHO-BOCCTAHOBUTEIILHON PEAKIIUN HE OTHOCHUTCS:

a) NaOH + HCI = NaCl + H20;*

6) 6HCl1 + 2A1 = 2AICI3 + 3H2;

B) 2KMnO4 = K2Mn0O4 + MnO2+02;

r) 2H2 + 02 = 2H20.

6)IlepeyncnIUTh HENOCTATKU KUCIOTHBIX aKKYMYJISTOPOB.

OtBeT: HeOOMBIIAS YISBHAS SHEPTUS, CAMOPA3PsAA IPH XPaHEHUH, HCTIOIH30BaHNE TOKCHYHOTOTSKETIOT0 MeTaula IIpH
U3TOTOBJIICHUH — CBHHEII, 1 HCIOJIBb30BAHHE CEPHON KHUCIOTHL.

7)IIpu noBeIIeHNH TeMriepaTypsl Ha 20° CKOpOCTh peakuuy BbIpocaa B 16 pas. TemnepaTypHblil KO3Q(UIMEHT peakuy paBeH:
a) 2;

0) 2,5;

B) 3;

r)4.%

8)Kakne MOKPHITHS HCHONB3YIOT TP XUMUYECKOH 3alIUTe METAIIOB OT KOPPO3HHU?

Ortset: Kpacku, 3Manu, CMOIIBL, OKCHIHbIE, (pocaTHbIE, HUTPUIHBIE TOKPBITHSL.

9)MonspHas KOHIEHTpAIMs YUCIEHHO paBHA XUMUYECKOMY KOJIMYECTBY PACTBOPEHHOT'O BELIECTBA (MOJIb) B:

a) 100 r pactBopa;

6) 100 nmM3 pacTBOpHUTEIIS;

B) 1 Kr pacTBOpA;

r) 1 mutpe pactBopa.*

10)Kaxoit mpomecc Ha3bIBa€TCS OCMOCOM?

Otset: OcMocC - 3TO IpoLecc OJHOCTOPOHHEH U (hy3uH MONEKyN paCTBOPHUTENS Yepe3 MOTyIPOHUIIAeMYI0 MeMOpaHy B
PacTBOPEHHOE BELIECTBO.

11)I1pn yBenmaeHnn naBieHns B 2 pa3za CKOpOCTh xummudeckor peaknuu 2H2(r) + O2(t) = 2H20 Bo3pacrerT B:

a) 2 pasa;

0) 4 paza;

B) 6 pa3s;

r) 8 pa3.*

12)Uro BbIpakaeT KOHCTAHTA NEKTPOIUTHUECKON AUCCOLUAINN?

Ortser: OTHOLICHNE YUCIIa MOJIEKYJT AIEKTPOINTA OABEPTIINXCS AUCCOLMALIMH K 00IIEMY YUCITy PACTBOPEHHBIX MOJICKYJL.
13)[1pn HOpMATBHBIX YCIOBHIX TEMITEpaTypa ra3a paBHa:

a) 0°C; *

6) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapakTepu3yeTcs MPOLEecC BOCCTAHOBICHHUS 3IEMEHTa B OKUCIHTEIbHO-BOCCTAHOBUTEIBHON peakun?

Ortsert: [Ipouecc BOCCTaHOBIEHHUS - 3TO MPOLECC IPUHSATHUS SIEKTPOHOB, IPU KOTOPOM CTEHEHb OKUCIICHUS SI€MEHTa NOHMKAETCS.
15)Kaxoit 3 nepeyrciIeHHbIX HIKE aTOMOB HMEET HaHOOJBIIHNH paTinyc:

a) H;

6) K;*

B) Li;

r)F.

16)IIponomkure QopMyaHpPOBKY 3akoHa ABOTapo: «B paBHBIX 00BEMAxX JIOOBIX T'a30B, B3SATHIX IPH OAWHAKOBOI TeMIIepaType u
JABICHUH. ..»




OTBeT: COAEPIKUTCS OANHAKOBOE YHCIIO MOJIEKYIL.

17)Haubosnpliiee 4ucio aTOMHBIXOPOUTAJIEH COACPKUTCS Ha!

a) p — MOJIYPOBHE;

0) s — MOaYpOBHE;

B) f — mogyposHe; *

r) d — moxypoBHe.

18)Kakue coeqrHeHMsI B XUMUH HA3bIBAIOT OKCHAIAMU?

OtBet: OKCUIIBI — 9TO COEANHEHHS, COAEPIKAIINE B COCTABE XUMUYECKUN DJIEMEHT U KHUCIOPO/I.
19)B kakux CO€AMHEHUAX XJIOP MOXKET MPOSBIATH TOJIBKO OKUCIUTENbHbIE CBONCTBA:

a) NaClO4; *

6) KCI1O3;

B) CI120;

r) HCL

20) UTo mpoucxXoauT ¢ TEIUIOTOH B 3HIOTEPMUYECKOM peakuuu?

Otget: TemoTa B X0/1¢ XUMUUECKOH PEAKLIUH MOTIOMIAETCS.

21)PacTBOpHMOCTB — 3TO MaKCUMallbHasi Macca BEILECTBA, KOTOPYIO MOXKHO PACTBOPHUTH IPH JaHHOH TeMIepaType B:

a) 100 r pactBopa;

6) 100 r pacTBOpuTeNS;*

B) 1 r pacTBODA;

r) 100 mut pactBopa.

22)[IepeuncianuTh YCIOBHS, OTHOCSIINECS K CTAHAAPTHBIM YCIIOBHSAM B TEPMOJMHAMHUKE.

Ortset: Temneparypa 25°C(298K , naBnenue 1 atm. (101,3 xITa; 760 Mm.pT.CT.).

23) I1pu 35eKTPOIH3E KAKOr0 BOJHOTO PACTBOpa Ha KaToze OyAeT BBIICIATHCS TOJIBKO BOIOPOA?

a) CuSO4;

6) SnCl2;

B) K2S;*

r) ZnBr2.

24)Ha gto pacxojyeTcs SHepPrist aKTHBAIIMN MOJIEKYJIaMH, BCTYHAIONIMH B XUMHYIECKYIO PEaKIIHIO 110 TeOpHH Appernyca?
Ortset: Ha mpeosoneHne OTTalIKUBaHUS IEKTPOHHBIX 000JI0YEK MOJIEKYI, Ha pa3pbIB CTAPhIX XMMUUECKHX CBsI3eH, 00pa3oBaHUs
AKTHBUPOBAaHHOTO KOMILIEKCA U 00pa30BaHHE HOBBIX XUMUYECKUX CBA3CH.

25) Ilpw aHOAHO 3alllMTE METAJIa OT KOPPO3UH, 3alHIIAEMbI METAJLT IIOKPHIBAIOT:

a) MEHEe XUMHYECKH aKTUBHBIM METaJLIOM;

0) MeTasioM, SJIEKTPOIHBIN MOTEHIHAT KOTOPOro HUXKe; ™

B) METAJIOM, 3JICKTPOIHBII MOTEHIINAT KOTOPOTO OOJIBIIE;

T') METaJUIOM, KOTOPBIN CTOUT B PSRy HANPSDKEHHS TTOCTIE BOJOPOIA.

26)Kakue peakiuu Ha3bIBAIOTCS OOPATHMBIMU?

OtBet: OOpaTHUMBIE 3TO TAKKE PEAKLIUH, IPOAYKTHI KOTOPBIX, B3AHMOJCHCTBYS MEXIY CO00I1, 00pa3yroT HCXO/IHBIC BEIIECTBA,
MPOTEKAIOT KakK B IPSMOM, TaK U B 0OpaTHOM HaIpaBJICHUH.

27) B ranpBaHn4eckoM dneMeHTe Skoou-Jlanmams:

a) MeJlb SBJISETCS aHOJ/IOM;

0) IMHK SIBISIETCS KATOIOM;

B) 2JIEKTPOHBI IEPEXOIAT OT IIMHKA K MEJIH;*

T) MeJb PACTBOPSAETCS B Ipolecce paboTHL.

28) Urto BeIpa)kaeT MOJISIpHasi KOHLIEHTpaLus pacTBopa?
OrtBet: KonnuecTBo MoJiell pacCTBOPEHHOTO BEIIECTBA B OJHOM JIUTPE pacTBOpa.
29) OTMeTbTEe ypaBHEHHE peaklHH, B PE3YyJIbTaTe KOTOPOU CTEIEHb OKUCIEHUS aTOMOB XJiopa nosblmaerca ¢ 0 1o +7:

a) HC1+ 2H20 = CIO2 + 5H+;

6) C12 + 6H20 = 2Cl0O3- + 12H+;

B) C12 + 8H20 = 2CIO04- + 16H+;*

r) 2HC1 + H20 = CI120 + 4H+.

30)Kak BiusieT JaBieHUE HA pACTBOPUMOCTD T'a30B B KHUJIKOCTIX?
Ortgert: [Ipu yBenmMueHNH JaBICHUS PACTBOPUMOCTh Ta30B BO3PACTACT.

Bonpocs! k KOIOKBUYMaM:

1. ITonsaTHE O BHyTpeHHEH sHeprun cucteMsl. [1epBrlil 3akoH TepMoauHAMUKU. ETo mpuMeHeHne U1 H30XOPHBIX U H300apHBIX
HPOLIECCOB.

2. ITonsTre 06 sHTaBINK. 3aKkoH ['ecca u ero cienctus. [IoHsITHE O TEIOTax 00pa30BaHUs CIOXHBIX BellecTB. Pacuer
W3MEHCHHMS SHTAIBIINY IPH XUMHUUCCKUX PEAKIIHAX.

3. ITousitre 00 sHTponuu. BTopoii u Tpetuit 3aKoHbl TepMotuHaMuky. CTaHAapTHAsE SDHTPONHS BellecTBa. Pacuer u3smMeHeHust
SHTPOIHHU CUCTEMBI.

4. Ilonstre 06 n300apHO - M30TEPMUIECKOM rToTeHnnane. OCHOBHOE ypaBHEHNE TEPMOANHAMHUKH. Y CIIOBHS BO3MOKHOCTH
IpoTeKaHus npomuecca. Pacuet m3meHeHus ceobonHoi sxHeprun I'm66ca.

5. Xumudeckasi kuHeTuka. CKOpOCTh XUMHYECKOH peaKkly B TOMOTEHHOMN U TeTepOreHHOH chcTeMax. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOHN peaky OT KOHLEeHTpauuu. Gu3ndeckuil CMbICI KOHCTAHThI CKOPOCTH XMMUYECKOH peaKimu.

6. BiiustHne TemIiepaTyphl Ha CKOPOCTh XumMudeckor peaknun. Ipasuno Bant I'odda u TemneparypHsrii ko3¢ dunnent. Teopus
Appenuyca. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOH peakI[uy OT YHEPTrUH aKTUBALUH.




7. Karanus. OCHOBHBIC ITOJ0KEHHSI TEOPHUHU KaTanu3a. MexaHH3M TOMOT€HHOTO M TeTePOreHHOr0 KaTanu3a.

8. [lonsATHE 00 OOPATUMBIX PEaKIUsIX K XUMHYCCKOM PAaBHOBECHH. 3aKOH JISHCTBYIOIINX Macc Ui 00paTUMBIX cucteM. CBsi3b
KOHCTAHTHI PABHOBECHS C TEPMOIUHAMIYECKUMH (DYHKIHSMH.

9. IIpunnun Jle-Ilarense. Biusnue naMeHeHus TeMepaTypsl, 1aBlICHUs, KOHIIEHTPALlUK BEIIECTB HA CMELICHUE PaBHOBECHS B
cucTeMe.

10. O6mas xapakTepucTika pactBOpoB. CriocoObI BRIPaXKEHUST KOHIICHTPALUI pacTBOPOB

11. OxucnurensHO-BoccTaHOBHUTENbHBIEC peakiiuil (OBP). [ToHsTHE O CTENEHN OKMCICHHUS, OKUCIUTEISX U BOCCTAHOBUTEIISX.
Baxxneiinye okuciauTean 1 BOCCTAHOBUTEIN.

12. Metoapl COCTaBJICHUS YPAaBHEHHIH OKUCIIUTEIHbHO-BOCCTAHOBUTENBHBIX peakunid. OBP B paznuunbix cpenax. Tunst OBP.
13. Teopus 351eKTPOAHBIX OTEHIMANOB. Y paBHeHue HepHeTa. Onpenenenue cTaHIapTHBIX JIEKTPOAHBIX TOTEHIUAIOB.
YeTpoiicTBO BOZOPOAHOTO 3IEKTpoAa. P HanpskeHuid MeTaIoB.

14. T'anpBaHWYECKHE DJIEMEHTHL. Y CTpOCTBO U npuHLMT padoTsl. Pacuer DJIC.

15. DnexTponu3 B pacijiaBax U pacTBOPax MEKTPoiIuToB. IlocieoBaTeIbHOCTD IPOLIECCOB NPOTEKAIOLINX HAa aHOAE U KaToJe.
3akonsl @apanes. Pacuer o6peMa 1 MaccH BEIIECTB, BBIICIUBIINXCS TIPH dJIeKTponn3e. [IpuMeHeHne amekTpoam3a.

16. Koppo3zust MeTannoB. XuMudeckas ,3J1eKTpoxuMudeckast. CriocoOsl 3aIlUTEl METAIIOB OT KOPPO3UH.

17. Axkymynsaropsl. Kuciorasie. lenounsie. [Tpunin paboTs

TwuroBkIe BOIPOCH! K 3amuTe 1ab0opaTopHOil paboTsl «CKOPOCTh XMMUUECKHUX PEAKIHI)

I. Jatp ompeneneHre CKOPOCTH XMMUYECKOH Peakluy B TOMO- M T€TEPOTreHHbIX CHCTEMaXx.
2. 3aK0H JCHCTBYIONIMX MAacc Uil HEOOPaTUMBIX PEaKIIH.

3. Teopust Appenuyca. DHeprusi aKTHBAIUH.

4. IMpasuno Baut-I'odda. TemneparypHsiit K03hPUIIICHT.

TuIoBBIC BOIPOCHI K 3aIUTE JTaOOPATOPHOIl pabOThl «XUMHUYECKOE PAaBHOBECHE)

1. OrmpeneneHre XMMHYECKOTO paBHOBecHs B cucrteMe. Ero ycmosusi.

2. 3aK0H AEHCTBYIONMX Macc I OOpPaTHMBIX PEakIuii.

3. [Mpunun Jle-Ularense.

TuIoBEIC BOIIPOCHI K 3aIIUTE JTa00paTopHOit padoThl «VIOHHO-OOMEHHBIC PEaKIHI

1. Kakne peakiuy Ha3bpIBalOTCS HOHOOOMEHHBIMU? B 4eM MX OTJIMYHE OT IPYTUX THUIOB PEaKIHii?
2. Kakne npusHaku HeoOpaTUMOCTH MOXKHO HAOMIOJAaTh BO BPeMs NIPOBEICHUS OINbITa?

3. UeM OTIMYAIOTCS CUIIbHBIE HJIEKTPOJIUTHI OT ClIa0bIX?

4. Kakwue BemecTBa OTHOCST K MajoJUCCOLUUPYIOIINAM ?

TuroBeIe BOIPOCH! K 3aIuTe 1abopaTopHOil paboTsl «I maponns comnein»

1. Uro takoe ruaponu3? Bunel ruaponusa.

2. KakoBbl KOJTHMUYECTBEHHBIE XaPAKTEPUCTUKHI MONHOTHI MPOTEKaHHs THAPOIU3a?

3. Kaxme ¢axkTops! BIHAIOT HA IPOLIECCH THAPOIN3a?

4. Jlo xaxoif cTeneHu mpu OOBIYHBIX YCIOBUSX MPOTEKAeT THIPOJIN3 MHOTO3apsAHBIX KaTHOHOB M aHHOHOB?
5. Mo:keT 11 pacTBOp OCTaBaTbCs HEHUTPAIbHBIM, €CIIH PACTBOPEHHAS COJb CHIBHO TMAPONU30BaHa?

6. Kak onpenenuts pH B peakuuu rugposnusa? Uto cayKUT curHaiaoM Juist onpenesneHus pH?

TuroBsIe BOIPOCH! K 3aIIUTe 1ab0paToOpHOil paboThl «OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIII

L. UeM OTIMYAIOTCS OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUU OT APYIHX XHMUYECKHX PeaKIii?

2. Kaxkue BemiecTBa Ha3bIBAIOTCSl OKMCIUTENSMH, 8 KAKUE BOCCTAHOBUTENAMH?

3. Kakune cBolicTBa — OKHMCIMTENbHbBIE WM BOCCTAHOBUTEIBHBIE — MOTYT IIPOSIBIATL coenuHeHus Mapradina KMnO4,
MnO2, Mn(OH)2?

4. Kak M3MeHSIOTCSI CTENEHU OKHCIEHHs OKUCIUTENS U BOCCTAHOBUTENS?

5. Kakupe creneHu OKMCIEHUS 110 3HAKY MOTYT UMETh METAJIbl U HEMETANIbl B CBOUX COEIMHEHUAX?

TunoBsle 3a1aHus MO JUCLUIIIINHE:

1. PaccunrtaTh 3KBHBaJCHTHBIE Macchl ciemyrommx coeaunennin PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacriucath 3MeKTpOHHYIO KOH(UTYpAIMI0 aToMa MapraHia. YKa3aTh BO3MOXKHBIE BAJICHTHOCTH M XMMHYECKHE CBOMCTBA.
OnucaTh KBAaHTOBBIMH YHCIaMU BaJICHTHBIE 3JIEKTPOHBI aTOMA.

3. Paccunrtath TemoBol 3pdEKT peakuu ropeHus aneTHicHa (H.y.)

4. PaccuuraTh, BO CKOJIBKO pa3 M3MEHUTHCS CKOPOCTh XMMHUYECKOM peakiuu , eciii yBeIUUuTh Temmeparypy c¢ 50 go 80
rpagycoB 1o Llenbcuto, TemnepaTypHblil KO3 GUIMEHT paBeH 3.

5. Kyna cmectutbes xumuueckoe paBHoBecre cucteMbl A(T) + 2B(1) «C (k) AH<O ; ecnu

YBEIUUYUTh TEMIIEPATYpy
MIOHU3UTH KOHIEHTPALUIO Beuiectsa B
IIOHU3UTH [1aBJIEHUE B CUCTEME
HaNMCcaTh BbIPaKEHHE U1l KOHCTAHThI PABHOBECUS JaHHOH peakiyu.

6. Paccuntars MomsapHyro koHmeHTpamuio 200 r 20% pactBopa xyopuaa kamsius ([1=1,015 r/mm).

7. Ha ckonbko mMOHM3HUTHCS NaBieHHe nmapa Haj pactBopoM mpu 25 °C, cogepxkamuM 15 1 rmoko3sl B 150 r Boasl. dasnenue
Hapa HaJl YUCThIM pacTBOpHTENEeM(IIPH TOH ke TeMnepaType) paBHo 26 klla.

8. Hanwmcats peakmuu ruaponusa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazate pH B kaxaoM cilydae THIPOJIN3A.

9. YPOBHATH METOJOM 3JIEKTPOHHOTO OamaHca

Na2S03 + KMnO4 + H2504 = Na2S04 + MnSO4 + K2S04 + H20

10. Paccunrates D/IC ranbBaHUYECKOTO 3JEMEHTA, COCTOSILEr0 U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/m u [0,01] Monb/1. YKa3aTs HanpapiIeHne NBUKEHUE DIIEKTPOHOB.




KonTtposbHbie paboThI IO KaXKI0H TeMe

"OCHOBBIHE 3aKOHBI XUMUN"
"Ctpoenue atoma"
"XuMuueckas CBI3b"

"Xumuueckoe paBHoBecue"
"CocraB pacTBopoB"
"CgoiicTBa pacTBOpOB"
"T'unponus coneir"

"["aibBaHUYECKHH dJ1eMEHT"

"DHepreTrka XUMHUYECKUX peakuuit"
"KuHeTnka XMMHUYECKUX peakiuii”

"OKHCIUTENFHO-BOCCTAHOBUTENBHBIE peaKIu'”

"DIIeKTPOIIU3 PACIIIIABOB U PacTBOPOB"

6.4. MeToauueckue MaTepHaJibl, ONpeessioniie Npoue1ypbl OlleHHBaHUSA

KpI/ITepI/II/I KOHTPOJIA YCBOCHUA MaTC€puaa JUCHUITIMHBI IIPHU BBICTABJICHHUH HpOM)I(yTO‘IHOﬁ ATTCCTAllUU 110 JUCHUIIIINHEC!

3ayer mo JUCHUIIIIMHE CTaBUTCA 110 UTOI'aM pa6OTBI 06yqa10merocs1 B TECUCHUE CEMECTPA, BBIPAKEHHBIM B BU/I€ BbITTIOJIHCHUA
KOHTPOJBHBIX pa60T, paﬁOTLI Ha KOJUIOKBHYMaX, BBIIIOJIHCHHS YU 3allIUTHI na6opaT0pH51x pa60T.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTEepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI1.1 |Pocun U. B., Tomuna |OOwas u Heopranndeckas xumusi. CoBpeMeHHBIH Kypc: YueOHoe Mocksa: U3narenscTBo
JL L. nocobue i 6akaJaBpoB IOpaiir, 2016
JI1.2 | I'muaka Huxomnait 3amauu ¥ yrmpaxHEHUs 1Mo o0IIel XUMUH: y4ed. mocoone Mockga: MaTerpai-
JleonnnoBuy IIpecc, 2001
7.1.2. lono/HUTEIbLHAS JIUTEPaTYpa
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, 0N
JI2.1 |BurBununa I'anuna OOmas xuMus: 1ab0paTOPHBI MPAKTUKYM: A CTyA. | Kypca, o0yd. Hosocubupck: HI'ABT,
HuxkonaesHa o crrer. 280700 "TexHocdepHas Ge30macHOCT" 2012
JI2.2 | 3aitues B. I1., XuMUS: METOJUYECKUE YKa3aHUS 110 BBIMOIHEHHIO Ja00paTOPHBIX HoBocubupck: CI'YBT,
Moxkposuukast H. I1., | pabot 2018
Kupumok A. U.
JI2.3 | SIpocnaBueBa AHHa Xumust: 1abapoTOPHBIH PaKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 TlepeyeHb pecypcoB HH(POPMALHOHHO-TEJIeKOMMYHUKAIMOHHOM ceT "UHTepHer"
91 Koncmekr nexiuii 1mo oo01meii XuMunu
32 | O6pa3zosatenshslil mopran CI'YBT. Dnexrponsslit kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)
Haznauenwue Ob6opynoBanue
YueOHas ayInTOPHSL Ui | AyoutopHast gocka; Kommiekt yaeOHo#t mebenn; KoMITIEKTHI XUMHUECKON TIOCYIBl U PEaKTHBOB
HpOBEACHUS TPYIIIOBBIX U | A7 IPOBEACHHUS XUMHIECKOTO IPAKTUKYMa; BBITSDKHOM 1mIKad
VHUBUIYalIbHBIX KOHCYIbTAIMH
YuebHast ayIUTOpHs Juist | AynuropHast nocka; Komruiekr yueGHONH MeOenu; 6 KOMIUIGKTOB JUIsl 1a00OpaTopHO# paGoThl 1O

IIPOBEJIEHUs TEKYIIEro KOHTPOJISL
U IIPOMEKYyTOYHOH aTTeCTaluH

OIIPEAEICHUIO KECTKOCTH BOABI (IITATHUBHI C MPOOMPKaMH, HAOOp XUMHUYECKHX pEareHToB); 6
KOMIUIEKTOB Ul T1a00paTOpHON paboThI MO OMpPEAEICHHIO 3IEKTPOIPOBOAHBIX PAaCTBOPOB coIeil
(TIK-2mmT., WCTOYHMK TOKAa-3 INT., INTATHBBI C INPOOMPKAMH, JIEKTPOIBI H3MEPUTENBHBIE,
JNEKTPOIBl CPAaBHEHUA); 6 KOMIUIGKTOB JuIsi JabopaTopHOl paboTBl MO OHpENeICHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI ¢ mpobupkamu, HabOp peakTuBOB, pH-MeTpsl); BeITskHOMN
mkad

YuebHas ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MymbTuMenuiiHoe o0OpyZOBaHHE: MPOSKTOP
MIPOBEECHUS TPYIIIOBBIX H | (cTanmoHapHEIN), 3KpaH (crannoHapHbI), [TK (mepeHocHO)

WHIBHAIYaIbHBIX KOHCYIbTAIHI

TTomemenue s | Kommnekr  yuebnoit mebemn; I[IK — 10 mT., nogkimroueHHBIX K cetd "HHTepHer" u
CaMOCTOSATEIbHOM paboTHI | 0OOeCrIeUnBaAIONIMX ~ JOCTYl B 3JIEKTPOHHYIO  HMH(OPMAIOHHO-00pa30BaTEIbHYI0  Cpemy
o0yJaronxcs YHuBepcuTeTa.




