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XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 26.03.01 HanpaBneHue NOATOTOBKM  "VYIpaBieHHE  BOAHBIM  TPAHCIOPTOM
mporpamma rugporpadudaeckoe obecredeHne Cy10XoacTBa"

TIpoduis "YupasieHue BOAHBIMA ¥ MYJTbTUMOQTBHBIME TTepeBO3KaMu"
roJl Hayaja noaArotoBku 2023

Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 3auer 2

ayIUTOPHBIE 3aHATHUS 54
caMmocTosTeNbHast pabora 50

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3ansaruit yir | poo| vIo PIT
Jlexun 36 |36 |36 |36
JlabopaTopHbie 18 (18 |18 |18
WHas koHTaKTHas 4 4 4 4
pabota
Uroro ayn. 54 |54 |54 |54
KonrakrtHast pabora |58 |58 |58 [58
Cam. pabora 50 [50 |50 |50
HUrtoro 108 [ 108 | 108 | 108




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
26.03.01 YrpapneHue BOJHBIM TPAHCIIOPTOM U THAporpadudeckoe obecrnedeHne cyaoxoacTsa (mpukas Munoopraayku Poccun ot
10.01.2018 r. Ne 21)

COCTABJIEHA HA OCHOBAHUH Y4e0HOr0 IJIaHA 00Pa30BaTEIbHOMH NPOrPAMMBI:

26.03.01 Hampapnenne mOATOTOBKY " YIIpaBIeHHUE BOAHBIM TPAHCIIOPTOM U THAPOTrpaduueckoe oOecedeHne cyjoXoacTna”
IIpoduis "YpasneHue BOJHBIMU U MyJIbTUMOAANBHBIMH TIEPEBO3KAMU"
roJ Havaja noarotosku 2023

Pa6ouyro nporpammy cocTaBuJi(u):
cmapuwiuii npenooasamens , Moxposuyxkas Hamanes Braoumuposua
Pabouas mporpamma o00peHa Ha 3acelaHuM Kadenpsl

3aBenyromuii kapenpoit Bukynos CtanuciaB BukropoBud



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCIUIUIMHEI ABIsIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUHM W YMEHHH, HEOOXOAUMBIX IS oOecTieueHus
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XUMHU B IPO(eCCHOHATBHON A TeTbHOCTH

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1

TpeboBaHus K NIpeABAPUTEILHOM OAT0TOBKE 00y4aIOILerocs:

2.2

JMCHUTINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCUHUILTUHBI (MOAYJIA) HEOOX0AUMO KaK
npeauiecTByoliee:

221

MarepuanoseaeHue. TexHOIOrUsI KOHCTPYKIMOHHBIX MaTEPUAIIOB

222

dusuka

223

MeTpOJ'IOFI/Iﬂ, CTaHaapTHU3alius 1 CepTI/I(i)I/IKaLH/IH

224

COHpOTI/IBJ'IeHI/Ie MaTcpuajoB

225

TeOpCTI/I‘IeCKaSI MCXaHHUKa

226

TeopeTuyecKre OCHOBBI MEKTPOTEXHUKU

227

I'unpomexanuka

22.8

Jletanu MaluH U OCHOBBI KOHCTPYHPOBaHUS

229

OO1mast >IeKTPOTEXHNKA U JNEKTPOHHKA

2.2.10

TGOpI/Iﬂ MCXaHU3MOB MallllUH

22.11

Texuuueckas TCPMOJAMHAMHKa 1 TCIJIonepeaadya

2.2.12

Cy,[lOBbIe BCIIOMOT'aTCJIbHBIC MCXaHNU3MbI, CUCTCMbI U yCTpOfICTBa

2.2.13

IInaBaTenbHas

2.2.14

Cy,Z[OBI)Ie KOTCJIBHBIC U TAPOIPONU3BOAAIINE YCTAHOBKU

2.2.15

OnexTpoobopyI0BaHNE CYIOB

2.2.16

Cy}lOBBIe JABUT'AaTCJIM BHYTPEHHET'O CTOPaHUs

22.17

CynoBble TypOOMAIITHHEI

2.2.18

Cy,E[OBLIC XOJIOAUJIbHBIC YCTAHOBKHA U CUCTEMbI KOHAUITMOHHUPOBAHWA BO3AyXa

2.2.19

TexHOTOrUs TEXHUYECKOT0 00CITy)KUBAHUS U PEMOHTA CY/I0B

2.2.20

(OCHOBBI aBTOMATHUKHU 1 TCOpUH YIPABICHUA TEXHUYCCKUMU CUCTEMaMU

2.2.21

[IpennunnomHuas npakTuka

3. KOMIIETEHIIMA OBYYAIOIETI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUIT/INHBI

(MOJYJIS)

YK-1: Cnocoden OCYHIECTBJIATH IOUCK, RpI/lTl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 m{(l)opMamm, NPUMEHATH CHCTEMHBIH MOAXO0/ AJIs
pelieHus MOCTABJICHHBIX 3a1a4

VYK-1.1: OcymecTBisieT IOUCK, cOOp U 00paboTKy HH(MDOPMAIIHY /ISl PEIISHHS TOCTABIEH-HBIX 3a7a4

VYK-1.2: IIpoBoaut kputHyeckuil aHamu3 HHGOpPMAILIUH, TOTYyIeHHOH U3 Pa3-HbIX HCTOUHHKOB

VYK-1.3: TIpuMeHsIeT CUCTEeMHBIN TOAXO TS pe-IIeHHs MOCTaBICHHBIX 33129

OIIK-3: Cnoco0eH HCnoJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NUCIMILINH B NPodeccHOHAIbHOM
AesITeJIbHOCTH

OIIK-3.1: BnageeT 0CHOBHBIMH 3aKOHA-MHU C€CTCCTBCHHOHAYYHBIX IUCHUIUINH, CBA3aHHBIMU C HpO(beCCHOHaJ'IBHOfI JACA-TCIbHOCTBIO

OIIK-3.2: YMeeT IpUMEHATh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUILINH, CBSI3aHHBIC B TPOGeCCHOHATBHON
JeSATeIbHOCTU

OIIK-3.3: Mcnonb3yeT B npodeccuo-HaabHON NesSTeIbHOCTH OCHOBHBIE 3aKO-Hbl €CTECTBEHHOHAYYHbIX TUCLUTUIAH




B pe3yabTaTe ocBOeHHS THCHUTIIHHBI 00yJAIOIHIiCS T0JIKEeH

31

3HaTh:

3.1.1

OCHOBHBIE 3aKOHBI OPraHMYECKOH 1 HEOPraHUUECKOI XUMUU; KITACCU(PUKAIMIO U CBOHCTBA XUMHYECKUX IEMEHTOB,

BCIICCTB U COGHHHGHHﬁ, HX Ha3HA4YCHHE U 00J1acTh MMPUMCHCHHUS.

3.2

YMmernb:

3.2.1

Hcnonbs30BaTh OCHOBHBIE SJIEMCHTAPHBIC METOAbI XUMHUYCCKOI'O UCCIICIOBAHUA BCUICCTB U COCIMHEHUM.

3.3

Buaagern:

33.1

CrnocoOHOCTBIO BRITIOTHEHHSI OCHOBHBIX XHMHYECKHX JJAOOPaTOPHBIX OTIEPaIIHii.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJISA)

Bup HaunmeHnoBaHue pa3iesioB U TeM /BU 3aHATHS/ Cemectp | Uacos | Jlureparypa | IlpIlo
3aHATHUS / Kypc AroT
Pazpnen | Paspen 1. O6mas xumus

Jlex Crpoenue aroma /JIex/ 2 2 JI1.1 0
€)!

Jlex Iepnoandeckas cucrema. [leprnoandeckuii 3axoH /JIex/ 2 2 J1.1 0
31

Jlex Xumudeckast cBsi3b /JIex/ 2 2 J1.1 0
€)!

Jla6 Crpoenne aroma /J1a6/ 2 2 JI.1J11.2 0

21032

Cp WnauBunyansHoe 3ananue Nel /Cp/ 2 8 0

Jlex DHepreTuka XUMAYEeCKUX peakuuii /Jlex/ 2 4 JI1.1 0
31

Jla6 DHepreTuka XUMUIECKHUX peakiuii /J1a6/ 2 2 JI.1J11.2 0
32

Cp WnnusunyansHoe 3agaane Ne2 /Cp/ 2 8 0

Jlex CKOpOCTh XUMHUYECKHX peaknuit /JIex/ 2 2 JI1.1 0
31

Jlex Xumnueckoe paBHoBecue /Jlex/ 2 2 JI1.1 0
31

Jla6 CKOpOCTh XUMHUYECKHX peakmuii /J1ad/ 2 2 JI1.1 0

JI1.2J12.2

32

Jlab Xumnueckoe paBHoBecue /J1ad/ 2 2 JI1.2J12.2 0
32

Cp WNnauBuayansHoe 3amanue Ne3 /Cp/ 2 8 0

Cp ITonroToBka k tabopatopHbIM padotam /Cp/ 2 4 0

Jlex CriocoObI BEIpaXkeHHsI cocTaBa pacTBOpoB /JIek/ 2 2 JI.1J11.2 0
32

Jlex CaoticTBa pacTBOpoB /JIex/ 2 4 J1.1J11.2 0
32

Jlex Honoobmennsie peakuun /Jlex/ 2 2 0
31

Jla6 HonooOMmeHHbIe peakiun /J1ad/ 2 2 JI1.2J12.2 0

Jlex Tunponus coneit /Jlex/ 2 2 0

JIa0 Tunponus cosneii /J1a6/ 2 2 JI1.2J12.2 0
32

Cp WuauBunyansaoe 3amanue Ned /Cp/ 2 8 0

Jlex OKHCIUTETFHO-BOCCTAHOBUTENBHBIE peakiun /JIex/ 2 4 0
€)!

Jlab OKUCIUTENHFHO-BOCCTAHOBUTENbHBIE peakiyu /J1ab/ 2 2 JI1.1 0

J11.2J12.2

32

Jlex DNEeKTPOXUUIECKHE CUCTEMBI /JIex/ 2 6 0
31




JIa6 TanbBannyeckuii anemenrt /J1abd/ 2 2 JI1.1
JI1.2J12.1
22
J1a6 DNEeKTPOJIH3 PacTBOPOB U paciiaBoB /J1abd/ 2 2 JI1.1
JI1.2712.1
22
Cp WuauBuayansHoe 3amanue NeS /Cp/ 2 8
Cp ITonroroBka Kk 1abopatopHbiM pabotam /Cp/ 2
HUKP KommnekcHast KoHTposbHas padota /MKP/ 2 4 JI1.1 J11.2
31
Jlex OCHOBHBIC TIOHATHS U 3aKOHBI XUMUH /JIex/ 2 2 JI1.1

5. COAEPKAHME AVNCLHUILINHGBI (MOAYJIST)

Paznien "O6mas xumus"

Jlexnms "OcHOBHBIE 3aKOHEI XUMHH"

OCHOBHBIE 11T U 3a/1a49H AUCIIUILTHHBI, €€ CTPYKTYpa U CBsI3b C AUCIUILUTHHAMU B OOIIECH CHCTEME MOATOTOBKY CIIEIIHATNCTA.
®dyHIaMeHTAIBHBIE 3aKOHOMEPHOCTH XUMHH KaK TEOPETUIESCKON OCHOBBI HOBBIX HAYKOSMKHUX TEXHOJIOTHH. OCHOBHBIC
cTexHuoMeTpuyeckre 3akoHbl. OCHOBHBIE HAMTPABJICHUST TEXHUIECKOTO MPOTpecca B OTPACIH.

Jlexuus "Crpoenue Bemiecta”
Crpoenune atoma. KBanToBble uncia. PacripeseneHue 31eKTpOHOB 10 YPOBHAM U IOIYPOBHSIM. BiiusiHre CBOMCTB XMMHUYECKOTO
JJIEMEHTa B 3aBUCUMOCTH OT €r0 IEKTPOHHON KOH(PUTYpaLny.

Jlexuus "Ilepuonuyeckuii 3axkon [[.11.Menneneena".
CrtpykTypa nepuoanieckoi cuctemsl. [lepuoIn4HOCTh N3MEHEHHS CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCIUHEHHH.

Jlexmus " Xumuueckas cBS3b".

OcHoBHbIE CBOWCTBA XUMHUUECKO# cBsi3u. KoBaneHTHas xumuyeckas cBsi3b. [lonsprocTs cBsa3u. Haceiimaemocts. HampasneHHOCTS.
Honnas cessb. Kpucramnsl. Merannuueckas ca3b. BonopoaHnas cBsa3b. Ban-nep-BaanbscoBo B3aMMOAEHCTBUE MONEKyI. BiausHue
THIIA XUMUYECKOW CBSI3U Ha (PU3UKO-XUMHUYECKHE CBOWCTBA BEIIECTB.

Jlexuus "Xumnueckas TepMoAMHAMHUKA"

DHepreTuka XUMUYECKHUX IporeccoB. [[oHsATHE TepMOAMHAMUUECKON crcTeMbl. Buapl cucteM. TepMoaguHaMUUECKUE apaMeTphl
cucrembl. Kimaccngukanus tepMoJuHaMIYECKHX IponeccoB. BHyTpeHHsst sneprus u sHTanbmus. Temnnosblie 3G QexTsl 1 ux
HCTIONI30BaHNE B XUMUIECKOH TEXHOJIOTHU. DHTponHs. DHeprus [ mo6ca. OcHOBHBIE 3aKOHBI TEPMOIHHAMHIKH.

Jlexmus "Xumuueckas KMHeTHKaA"

CKOpOCTh XUMUYECKHUX peakiuii CKOPOCTh XUMHUYECKHUX PEakIuii B TOMO- U TETEPOTCHHBIX cucTeMax. PakTopsl, BIHUAIOMINE Ha
ckopocTh peakuuid. Teopust Appennyca. Karanuzaropsl. ['OMOreHHbIN M reTepOreHHbIN KaTanu3. 3aKOH AEUCTBYIOIINX MaccC JUIs
HeoOpaTuMbIx peakuuid. [IpaBuna Bant-I'odda. Xumuueckoe u hazoBoe paBHOBECHE

IMonsaTHE 00 0OPaTUMBIX M HEOOPATUMBIX PEAKIMAX. XUMUYECKOE paBHOBECHE. 3aKOH IEHCTBYIOINX Mace U 00paTUMBIX
peaxuuii. @akTopsl, BAUAOIME HA XUMUdeckoe paBHoBecue. [Ipunnun Jle [llatense.

Jlexuus "PacTBOph! 1 X cBolicTea"

Kiaccnguxanus pactopoB. CriocoOB! BEIpakeHHS KOHIIGHTPALUH PacTBOpa. PACTBOPHI HEATICKTPOIIUTOB M UX KOJUTUTaTHBHBIC
cBolicTBa. 3akoH pa3bdasienus OctBaybaa. Teopus AMEKTPONIUTHUECKON auccoruanui. CTeneHb 1 KOHCTaHTa TUCCOIHAIINH.
CnaOble U cuiIbHBIE IEKTPOIUTHI. CBOMCTBA PACTBOPOB AIEKTPOIUTOB.

Jlexmus "MonHO-00MeHHbBIe peakiuu. [ unponns comneit”
HonHoe npousseneHne Boabl. Bogopoauslii nokasarens. MuankaTopsl. OCHOBHBIE TUIIBI THApoIH3a coneil. Onpenenenue pH B
kaxjoM turne. CreneHb rugponnsa. GakTopsl, BIUAIOIUE Ha NPOLECC THAPONIU3a.

Jlexmms "OkucIATENFHO-BOCCTaHOBHTENBHBIE peakiun (OBP)".

OCHOBHBIE TIOHSTHUS AaHHBIX peakiuii. CTeneHs okucneHus. OKUCINTENbHO-BOCCTAHOBUTENILHBIE CBOMCTBA 3JIEMEHTOB U UX
coenunenuii. [IpaBuito anexkTpoHHoro 6ananca. YpasuuBanus OBP MeTomamMu 2JIeKTPOHHOTO U HOHHO-3JIEKTPOHHOTO OaaHca.
Pasnosunnoctr OBP. Baxknelme oOKUCIUTENIHN U BOCCTAHOBATEIN. OKHUCIUTEIBHO-BOCCTAHOBUTENBHAS IBOHCTBEHHOCTh
XUMHYECKHX AJIIEMEHTOB.

Jlexnus "OcHOBBI 251€KTPOXUMHUN"

IlonsTHE MEKTPOXUMHUECKON CUCTEMBL. Bubl cucTeM. DNEKTPOAHbIM NOTEHIMA METalUIa. DIEKTPOXUMUIECKUN psif
HanpspkeHuil. CBoiicTBa psiia aKTUBHOCTH. XUMHUYECKUE UCTOYHHUKH DIIEKTPUUECKOro ToKa. I'anbBaHnuecKuil anemenT. [IpuHuun
pa6otsl. Pacyer DJIC. DnexTponu3 BOAHBIX pACTBOPOB U €ro 3aKkoHOMepHOCTH. Kopposus MeTannos. 3amuTa METauIoB OT
Koppo3un. AKKyMyasTopsl. Bumer. [Ipuammm paboTs!.




6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeueHb BHI0OB OLICHOYHBIX CPEACTB

BrimosHeHbIE U 3alUIIICHHBIE Ta00paTOpHBIE PA0OTHI
BBINONHEHHbIE M 3a4TEHHBIE KOHTPOJIbHBIE PA0OTHI
3ayer 1o AUCLUIIINHE

6.2. Tembl NHCBMEHHBIX padoT

He mpeycMOTpeHBI yaeOHBIM TUTAHOM.

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

Tunossie BOIIPOCHI K TOJATOTOBKE 3AIITATHI na6opaTopHHx pa60T 10 JUCHUILINHEC

1. OCHOBHBIE 3aKOHBI XUMHH. 3aKOH COXPAaHEHHUSI MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTaJpo U €ro
clecTBHsA. 3aKOH KBUBaNEeHTOB. OnpeieieHe SKBUBATIEHTHBIX MAacC MPOCTBIX U CIOXKHBIX BELIECTB.

2. Teopun crpoerus atoma Pesepdopra u bopa. CocraB atoma. OTHOCHTENBHAST aTOMHAsI Macca JIEMEHTa.

3. KBanTOBBIE 4MCHA.

4. Pacnipenenenue 31eKTPOHOB MO PHEPreTUYECKUM YPOBHAM M noaypoBHaM. [Ipunmun Ilaymu. Ilpasuno Xynaa. IIpasuno
Kneukosckoro.

5. Ionsatne 06 s-, p- ,d- ,f- snemenrax. XapakTep COeANHEHUH MMH 00pa3yeMBbIX.

6. [epuonuueckuii 3akoH. CTpyKTypa Mepuoaudeckoi cucreMsl. [IoHaTHE O rpynnax, MOATPYINNaxX W MepHoAaXx.

HepnomﬂeCKoe HU3MEHEHHE CBOMCTB XMMUUYECKUX 3JIEMEHTOB B rpymnmnax v rnepuoaax: 3apaa saapa; paanyc aromMa; SHEPIrus
HOHU3AlWH; SHEPTUs CPOACTBA K IJICKTPOHY; JICKTPOOTPULATCIIBHOCTD; OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIC CBOMCTBA.

7. IlonsaTue o BHyTpeHHel 3Hepruu cucreMsl. IlepBrlii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
n300apHBIX MPOLECCOB.

8. [Monstne 06 sHTaNENMHU. 3akoH ['ecca u ero ciaencteus. [loHATHE O TemoTax 0Opa3oBaHUS CIIOXKHBIX BemlecTB. Pacuer
W3MEHCHHMS SHTANBIINH TIPH XUMHYECKIX PEAKIHIX.

9. [onsaTue 06 suTponuu. Bropoiil u TpeTuil 3akoHbl TepMoAUMHAMUKH. CTaHIapTHAasl SHTPOIUs BewiecTBa. Pacuer
U3MEHEHHUs SHTPOIIMU CUCTEMBI.

10. INonsaTne 06 m300apHO - M30TepMUUECKOM TMoTeHIaie. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. YCIOBHS BO3MOKHOCTH
IpoTeKaHus nponecca. Pacuet m3meHeHus cBoboaHol sHeprun I'nbdocea.

1. Xumndeckasi kuHeTuka. CKOPOCTh XUMHUYECKOH peaki[Mi B TOMOT€HHOH U TeTeporeHHoH cucteMax. 3aBUCHUMOCTb
CKOPOCTH XHMHYECKOH PeakIMi OT KOHICHTpAIMU. OU3NIEeCKUi CMBICT KOHCTAaHTHI CKOPOCTH XHMHYECKOH PEaKITHH.

12. Bnusiare TemmnepaTypsl Ha CKOPOCTh Xumudeckor peaknuu. [Ipaswmio Bant Todda u Temmeparypubiii koaddummeHt.
Teopust AppeHuyca. 3aBHCUMOCTb CKOPOCTH XUMHYIECKON peakuy OT 3HEPTUH aKTUBAIUU.

13. Karanus. OcHOBHBIE MONOKEHUSI TEOPUH KaTaau3a. MexaHH3M FOMOTE€HHOTO M T€TePOreHHOro KaTauu3a.

14. ITousTre 00 0OpaTHMBIX PeakIUIX U XUMHIECKOM PaBHOBECHH. 3aKOH JIEHCTBYIONIMX MAacC JJIS OOPAaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHSI C TEPMOIMHAMUIECKIMU (DYHKITHSIMHU.

15. IMpunuun Jle-lllatense. BausHue u3MeHeHUs TeMIepaTypbl, JaBlIeHHs, KOHIIEHTPALUK BELIECTB HA CMEIIEHUE
PaBHOBECHS B CUCTEME.

16. OO0mas xapakTepucTiKa pacTBOpoB. CIIOCOOBI BRIpaKEHHS KOHIICHTPAIUi pacTBOPOB.

17. TepmoanHaMuKa NMpoLECCOB pacTBOpeHUs. BiusHue TemnepaTypbl U 1aBi€HUs] HA PACTBOPUMOCTb BEILLECTB.

18. KonnuratuBHble CBOHMCTBA MaealbHBIX pacTBOpoB. 3akoH BaHT-T'odda. 3akon Payns u ero cinenctust. CriocoOb
OIpEIENIEHUS] MOJIEKYJISIPHOM MacChl pACTBOPEHHOIO BELLIECTBA.

19. [MonsTne 06 s>nexrponurax. Teopus amekTponuTUUecKor aucconnanyu. OOMUN MPUHIUT JUCCOIMAIITN. DIEKTPOIUTHL.

OCHOBHBIE NTOJIOKEHHS TEOPHH DIEKTPOTUTUUECKON quccoluanuy. Jucconuanys KUCIoT (0JHO- 1 MHOTOOCHOBHBIX), OCHOBAaHUI
(0mHO- ¥ MHOTOKHCIIOTHBIX), COJIeH (CpeIHUX, KUCIIBIX, OCHOBHBIX).

20. KonnmuraTtuBHbIE CBOHCTBA pacTBOPOB MEKTPONUTOB. M3oToHMueckuit ko3 ¢unnent. Crenens auccormarmu. [lorsTre o
CHJIBHBIX U CIA0bIX AIEKTPOIIUTAX.

21. CnaOble snekTpoauThl. KoHcTaHTa Aucconuanuu. 3akoH paszbasieHus OcCTBajbIa.

22. CuIIbHBIC AJIEKTPOIUTHL. AKTUBHOCTD MOHOB. [IOHATHE O KaXyIIeWcs CTENeHU AUCCOIMAIINU.

23. Honnoe npoussenenue Bogsl. Ilokaszatens Bogopona. MHAMKATOPBL.

24. VoHHO-00MEHHBIE PeaKIMU B PaCTBOpPax JMEKTPOIUTOB. YCIOBUS HEOOPAaTUMOCTU HOHHO-OOMEHHBIX PEaKIHU.

25. XKectkocts Bombl. BpemeHHas u nocrostHHas. CiocoOBI yCTpaHEHUS .

26. Tunponus coneit. O6paTuMocTh Tuaponm3a. CreneHs ruaponn3a. KoHcTaHTa ruipoin3a. YCIOBUS YCHICHUS THIPOIU3a.
T'uaponus pa3nuyHbIX TUIIOB COJIEH.

27. OxucnurensHo-BoccTaHoBUTENbHbIE peakuun (OBP). TloHATHE O cTeneHH OKUCIIEHUS, OKHCIUTENSIX U

BOCCTAHOBUTEISIX. BaxkHEHIIe OKUCIIMTENTH X BOCCTAHOBHUTEIIH.

28. MeToB! COCTaBICHHUS yPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHTENBHBIX peaknuii. OBP B pasmuunsix cpegax. Tunst OBP.
29. Teopust aIeKTPOAHBIX NOTeHIMaNoB. YpaBHeHue HepHcera. OnpesneneHne cTaHIAPTHBIX MEKTPOAHBIX MOTEHIMANOB.
VYeTpolcTBO BOAOPOAHOrO 3MeKTpoaa. Pia HanpsokeHuil MeTauios.

30. lanpBaHWYeCKHE IEMEHTHI. YCTPOWCTBO M MpHHIMUI padoTsl. Pacuer DJIC.

31. ONeKTponu3 B pacliaBaX M PacTBOpax MEKTPoiuToB. [locnenoBaTensHOCTh MPOIECCOB MPOTEKAIOIINX HA aHOIE H
karoze. 3akoHsl Papajes. Pacuer 00beMa 1 MacChl BELIECTB, BBIICIHUBIINXCS IIPU IEKTpoin3e. [IpuMeHeHe 3IeKTpoTH3a.

32. Koppo3sns merayuoB. Xumudeckas ,3iIeKTpoxuMudeckas. CrocoObl 3aIlIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynstopel. Kucnornsie. llenounsie. [TpuHimm paGoTsI.




TumnoBsie 3aJJaHus 110 JUCHUIITIUHEC!

1. PaccunrtaTh 3KBHBaNeHTHBIE Macchl ciemyronmx coeannenuii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. PacmizcaTp SMEKTPOHHYIO KOH(UTYpAIHIO aTOMa MapraHiia. YKa3aTh BO3MOJXKHbBIE BaJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
OnucaTh KBAaHTOBBIMH YHCIaMU BaJICHTHBIE DJIEKTPOHBI aTOMa.

3. PaccunTare TermoBoil 3G GEKT peaknuu ropeHus aneTwieHa (H.y.)

4. PaccunraTth, BO CKOJIBKO pa3 M3MEHUTHCS CKOPOCTh XUMUYECKOW pEakiuy , €CIU yBEIHUUTh Temmeparypy ¢ 50 go 80
rpaxycoB 1o Llenscuto, TeMepaTypHslii ko3 HUINCHT paBeH 3.

5. Kyna cmectuthes xumuueckoe paBHoBecue cucteMbl A(T) + 2B(r) «>C (k) AH<O0 ; eciu

- YBEIUYUTh TEMIEPATypy
- [IOHU3UTH KOHIEHTPALUIO Beuiectsa B

- [IOHU3UTH JABJICHUE B CUCTEME

HAIUCAaTh BBIPAYKEHUE 1JIs1 KOHCTAHTBI PABHOBECHS JaHHOM PeakIMu.

6. Paccunrats MomspHyro koHneHTpanuto 200 r 20% pactBopa xnopuga xabius ([1=1,015 r/m).
7. Ha ckonbko moHM3HUTHCS IaBieHHe mapa Haj pactBopoM mpu 25 °C, cogepkammM 15 1 rmoko3sl B 150 r Boasl. JaBnenue
mapa HaJl YUCTBIM pacTBOpUTeIeM(IIpH TOi ke Temreparype) paBHo 26 klla.
8. Hanmcats peakmuu ruaponusa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxIoM cilydae THIPOJIN3A.
9. YPOBHATH METOJIOM 3JICKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2S04 = Na2S04 + MnS04 + K2S04 + H20
10. Paccunrare 5/IC ranpBaHHYECKOrO 3JIEMEHTA, COCTOSIIETO M3 IUIACTHH OJOBA M MEIH, IPH UX KOHIICHTPALUH B

pactBopax cooTBeTcTBeHHO [ 1] Monb/nm 1 [0,01] Monb/n. Yka3aTh HanpaBJIeHUE JIBIDKESHHE dJICKTPOHOB.

VHnuBrayansHBIC 3aJaHUS:

"OcHoBHbIE 3aK0OHbI XuMuH. CTpoeHue aToMa. XUMU4ecKas CBSI3b"
"DHepreTrka XMMUYECKHX MpeBparieHui"

"KuHeTnka XMMHUYECKUX peakiuid. XMMHYecKoe paBHOBecHe"

"CocraB 1 cBOHCTBa pacTBOpOB. Peakrnn norHoro oOmeHa. ['maponmns conei”
"OKHCIUTETFHO-BOCCTAHOBUTENIBHBIC PEAKIHH. DICKTPOXUMUS"

6.4. MeToguyecKkne MaTePUAJIbI, ONIPeIeSIONINe MPOLEAYPhI OLeHUBAHUS

PerieHre THIMOBBIX 3aIaHHMA, TECTOB, 3allUTa TECOPETHIESCKOTO MaTepHalia Ha JAOOPAaTOPHBIX 3aHATHSIX.
JlabopaTopHas paboTa cunTaeTCsl CIAHHOM, IPU BBHITIOJTHEHUH CIICAYIOIINX YCIOBAN:CTYICHT Ha HEH MPUCYTCTBOBA, BBHITIOJTHHIL,
3aIUTHI TEOPETUIECKUN MaTepua o JaHnHou TeMe. KoHTponbHas paboTa cunTaeTcst BEIIOIHEHHOH, TP PEICHUHU CTYAEHTOM
70% 3amaHuil coepKaluxcs B BapuaHTe.

3a4eT Mo AMCIUILTUHE CTABUTCS IO UTOraM PabOThI 00YYAIONIEroCcs B TCUCHUE CEMECTPa, BBIPAKCHHBIM B BHJIE BBITIOJTHEHHS
KOHTPOJIBHBIX paboT, paboThl Ha KOJUIOKBUYMaX, BBITTOJTHEHHUS W 3allIUTHI TA00PATOPHBIX padoT.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI (MOYJIS)

7.1 Pexomenayemasi iuTeparypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue WsnarenscTBO, rox
JI1.1 |Pocun U. B., Tomuna | OOmas u Heopranndeckas xumus. CoBpeMEeHHBIH Kypc: YaeOHoe Mockga: M3natenscTBoO
JL . nocobue it 6akanaBpoB IOpaiir, 2016
JI1.2 | I'nunka Huxomnaii 3amgaun ¥ ynpakHeHUs 1o o0Iel XuMuH: yaed. mocobue Mocksa: Unterpai-
JleonngoBuu IIpecc, 2001
7.1.2. lonoHUTeIbLHAS JIUTepaTypa
ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI2.1 |ButBununa ['anuna OO01as xuMusi: 1a60paTOPHBIA MPAKTUKYM: A7 cTyA. 1 Kypca, o0yd. HoBocubupck: HI'ABT,
Hukonaesna o cnerr. 280700 "TexHochepHast 6e30mMacHOCTD" 2012
JI2.2 | SIpocnaBieBa AHHa Xumust: 1a0apOTOPHBIA MPAKTUKYM HoBocu6bupck: CI'YBT,
Cepreesna 2018

7.2 IlepeyeHb pecypcoB HH()OPMALIMOHHO-TEIEKOMMYHUKAaIMOHHOM ceTH ""UHTepHeT"

21 Komncrekr nekiuii mo oomei XumMun

32 | O6pazosarensusiil mopran CI'YBT. DnexrponHsIit Kype "Xumus"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne Ob6opynoBaHue
Vuebnas AyIUTOPHS Ui | AyauropHast nocka; Komrmekt yaeOHo#t MeOenn; KoMITIEKTh XUMUYIECKOH TOCYIbl U PEaKTHBOB
TIPOBEICHHSI TPYIOBBIX U | TSl IPOBEJICHUST XUMHYIECKOTO TPAKTHKYMa; BEITsHKHOI mTKad
WHIUBUIYaTbHBIX KOHCYIbTAIUI
VYyeOHnas AyAUTOPHS quist | AyautopHast nocka; KoMruiekT ydeOHO# MeOenn; 6 KOMIUICKTOB Ul J1abOpaTopHOW paboThI Mo
MIPOBEIICHNS TEKYIIETO KOHTPOJIS | OMPEACICHUIO KECTKOCTH BOIBI (IITATHBBI C MPOOMpPKamMH, HAOOp XUMHYECKHX PEarcHTOB); 6




U IIPOMEKYTOYHOM aTTECTalUH

KOMIUIEKTOB Ul T1a00paTOpHON paboThI MO OMpPEAEICHHIO MEKTPOIPOBOAHBIX PAaCTBOPOB coIeil
(TIK-2mT., WCTOYHMK TOKAa-3 INT., INTATHBBI C NPOOMPKAMH, 3JEKTPOIbl H3MEPUTENBHBIE,
SNEKTPOABl CPaBHEHWA); 6 KOMIUIGKTOB JuIsi JabopaTopHOHl paboTBl 1O OHpENEICHHIO
HOHOOOMEHHBIX peakiui (IITaTHBEI ¢ MpobOupkamu, HaOOp peakTuBoB, pH-MeTpsr); BrrTsxHON
mkad

VYaeOnas ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MymbTUMenuiiHoe 0o0OpyZOBaHHUE: MPOSKTOP
MIPOBEECHUS TPYIIIOBBIX 1 | (cTaMoOHapHEIN), 3KpaH (cTanuoHapHEIN), I1K (repeHocHOi)

VHBHAAYaTbHBIX KOHCYIbTaNit

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




