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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 "[udposas soructuka"
roJl Hayaja noaArotoBku 2023

Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs 3204Has

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgsl KOHTpOJIL B ceMeCTpax:
B TOM YHCIIE: 3auer 1

ayIUTOPHBIE 3aHATHUS 12
caMmocTosTeNbHast pabora 94

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 1
— Hroro
Bup 3anaruit VII | Pl
Jlexiun 6
JlabopaTopHbie 6 6 6 6
WHas KoHTaKTHas 2 2 2 2
pabora
Uroro ayn. 12 |12 (12 |12
KonraktHas pabora |14 (14 |14 |14
Cam. pabota 94 194 |94 |94
HUroro 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 "[udposas morncruka"
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

2221

HNudopmarnka

2.2.22

[Ipennunnomuas npakTuka

3. KOMIIETEHIIMA OBYYAIOIIEI'OCSA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIIUITJINHBI

(MOJYJIS)

YK-1: CriocobeH ocymecTBIsATH MOUCK, KPUTHYECKUH aHAIN3 M CHHTE3 HH()OPMANNH, TPUMEHATH CHCTEMHBIH IMOIXO0 I/
peleHusi MOCTaBJIEHHbIX 32124

VK-1.1: OcymiecTBisieT MOUCK, cOop 1 00paboTKy HH(OPMAIUH IS PEIICHUS TOCTaBICH-HBIX 3a1a4

VYK-1.2: IIpoBomuT KpUTHYECKUIT aHATH3 HH()OPMALIUH, TIOTyICHHON M3 Pa3-HbIX HCTOYHHKOB

VYK-1.3: IlpumMeHsieT CUCTEMHBIH MOAXO0/ IJIs pe-IIeHUs TOCTABJICHHBIX 33124

OIIK-3: Cnnoco0eH HCIO0JIb30BATH OCHOBHBIE 3aAKOHDI €CTECTBEHHOHAYYHBIX JUCHUILIMH B l'[pO(l)eCCPIOHaJ'leOﬁ
ACATCJIBbHOCTH

OIIK-3.1: BrageeT OCHOBHBIMH 3aKOHA-MH €CTECTBEHHOHAYIHBIX AUCIUIUINH, CBI3aHHBIMH C IPO(ECCHOHATBHON 1es-TeTbHOCTHIO

OIIK-3.2: YMeeT mpUMEHATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIUILINH, CBSI3aHHbIE B MPodecCHoHaNIbHON
JeATENbHOCTH




OIIK-3.3: Mcnonb3yeT B mpodeccuo-HaabHON eI TeIbHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCIUTUIAH

B pesyibrate 0CBOCHMS AMCHUILIMHBI 00y4aIOLIUICS J0JIKEH

3.1 |3naTh:

3.1.1 | OcHOBHBIC 3aKOHBI OPraHMYECKON ¥ HEOPTaHMIECKON XUMHUH; KITACCH(PHUKAIINIO U CBOMCTBA XUMUIECKUX 3JICMEHTOB,
BEIIECTB U COSAMHEHHI, NX Ha3HAUYEHHE U 00JIaCTH IPUMEHEHUSI.

3.2 | Ymers:

3.2.1 | Ucnionp30BaTh OCHOBHEIC SJICMCHTAPHBIC METOAbI XUMHUYCCKOT'O UCCIICOBAHUA BCIICCTB U COCI[I/IHCHI/II‘/‘I.

3.3 | Bragern:

3.3.1 | CnocoOHOCTBIO BHITIOIHEHHS] OCHOBHBIX XMMUYECKUX JIAOOPATOPHBIX ONEepaIHil.

4. CTPYKTYPA JUCHUILIAHBI (MOLYJI5T)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | YUacos | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT
Pasmen | Paszmen 1. O61mast xXumus

Jlex OO6u1re 3aKOHBI XUMUU. XUMUYeCKasi TEePMOANHAMUKA U KuHeTuKa. /JIex/ 1 2 JI1.1 0
31

Jla6 CkopocTh Xumuueckoi peakiuu /J1a6/ 1 2 JI.1J11.2 0
32

Cp WNuauBnayansaoe 3amanue Nel /Cp/ 1 24 0

Jlex PactBOpHI U UX cBOMCTBA. OKUCINUTENBLHO-BOCCTAHOBUTEIIBHBIE 1 2 JI1.1J11.2 0
peaxmuu. /Jlex/ 22

Jlab Xumnueckoe paBHoBecue /J1a6/ 1 2 JI1.2712.1 0
32

Cp WnauBuayansHoe 3amanue Ne2 /Cp/ 1 24 0

Jlex OCHOBBI 2JIEKETPOXUMUU. | albBAHUYECKUE DTIEMEHTHI. 1 2 0

Onexrponus.Kopposus mertaiios. /Jlex/
Jla6 OKHUCIUTETFHO-BOCCTAHOBUTENbHBIE peakiyu /J1ad/ 1 2 J1.1 0
JI1.2J12.1

32

Cp WnauBuayansHoe 3amanue Ne3 /Cp/ 1 24 0

Cp ITonroroBka k 1abopatopHbM padotam /Cp/ 1 22 0

UKP Kommnekcnas koHTposibHas padota /MKP/ 1 2 JIT.1JI1.2 0
31

5. COAEPKAHME AVNCLHUILIAHGBI (MOAYJIST)

Paznien "O6mas xumus"

Jlexnust "OcHOBHBIE 3aKOHBI XUMHAU"

OCHOBHBIE II€JIH U 33/1a4H JUCITUTUTHHBI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTHHAMY B OOIIEH CHCTEME MOATOTOBKH CIICHATUCTA.
®dyHIaMeHTAIEHBIE 3AKOHOMEPHOCTH XUMHH KaK TEOPETUIECKOW OCHOBBI HOBBIX HAYKOSMKHUX TEXHOJIOTHH. OCHOBHBIC
CTeXHOMeTpHYecKre 3aKoHbl. OCHOBHBIE HAIMIPABJICHUSI TEXHUIECKOTO MPOTpecca B OTPaCIH.

Jlexuus "Ctpoenue Beniectna”
Crpoenne atoma. KBantoBblie uncna. Pacripenenenue seKTPOHOB 10 YPOBHSM H MOYPOBHSM. BinsiHIEe CBOWCTB XUMUYECKOTO
ANIEMEHTAa B 3aBUCHMOCTH OT €r0 JIIEKTPOHHOH KOH(DUTYpaIHu.

Jlexuus "Tlepuonuyeckuii 3axkon /[.11.Menneneena".
CTpyKTypa MeproaInvecKoil cucteMsl. [1epuoaAndYHOCTh N3MEHEHUSI CBOMCTB XUMHUECKUX JIEMEHTOB U UX COCTUHEHUH.

Jlexmus " Xumuueckas CBS3b".

OcHoBHbIE CBOWCTBA XUMHUUECKO# cBsi3u. KoBaneHTHast xumuyeckas cBs3b. [lonsprocTs cBsa3u. Haceimmaemocts. HanmpasneHHOCTS.
Monnas cBsa3p. Kpucramnel. Metamiuueckas cBsa3b. Bogoponnas cBsa3b. BaH-nep-BaanbcoBo B3auMoaelcTBrue MoseKkyil. BiusHue
THTIA XUMUYECKOW CBSI3U Ha (PU3UKO-XUMHUYECKHE CBOWCTBA BEIIECTB.

Jlexnus "XuMudeckas TepMOAMHAMUKA"

OHepreTuka XUMHUYeCKUX nporeccoB. [lonsaTHe TepMoanHaMuueckoil cucreMsl. Buast cucrem. TepMoguHaMudecKkue napaMeTpsl
cucreMbl. Kimaccudukarms TepMoIMHaAMHYIESCKUX MTPOIIECCOB. BHYTpeHHSs sHeprus u SHTANBIUS. TertoBse 3 QEeKTH 1 UX
HCTIONIb30BaHNE B XHUMIUIECKOH TEXHOIOTHU. DHTponHs. DHeprus [ mo6ca. OcHOBHBIE 3aKOHBI TEPMOIHHAMHIKH.




Jlexnus "Xumuueckas KMHeTHKA"

CKOpOCTh XUMUYECKUX peakiuii CKOPOCTh XUMHUYECKHUX PEaKInii B TOMO- U TETEPOTCHHBIX cucTeMax. PakTopsl, BIHUAIOMNE Ha
ckopocts peaxnuil. Teopus Appernyca. Karammsaropsl. [OMOTeHHBIN U reTepOreHHBIH KaTaau3. 3aKOH JICHCTBYIOMINX MAcC IS
HeoOpaTuMbIx peakuuid. [IpaBuia Bant-I'odda. Xumuueckoe u hazoBoe paBHOBECHE

[TonsTre 06 0OpAaTUMBIX 1 HEOOPATHMBIX PEaKIUAX. XUMUUECKOE paBHOBECHE. 3aKOH JEHCTBYIOIINX Macc IJIsl 0OpaTHMBIX
peaxuuii. @akTopsl, BIUAIOIME HA XUMUdeckoe paBHoBecue. [Ipunnun Jle [llatense.

Jlexuus "PacTBOph! 1 ux cBoiicTea"

Kraccudukamms pactBopoB. CriocoObI BEIpaKEHUSI KOHIICHTPALUHU pacTBopa. PACTBOPBI HEANEKTPOIUTOB U MX KOJUIUTATUBHBIC
cBolicTBa. 3akoH pa3baBienuss OctBabaa. Teopus AIEKTPOIUTHUECKON Aucconuanni. CTeneHb U KOHCTaHTa TUCCOIHAIINH.
CnaOble ¥ cuiIbHBIE IEKTPOIUTHI. CBOMCTBA PACTBOPOB ANEKTPOIUTOB.

Jlexmus "MoHHO-00MeHHBIE peakiuu. [ uaponus comneit”
HonHoe mpousseneHne Boabl. Bogopoauslii nokasarens. Muankatopsl. OCHOBHBIE TUIIBI THApoIH3a coneil. Onpenenenue pH B
kaxjoM turne. CreneHb rufponnsa. GakTopsl, BIUAIOIUE Ha MPOLECC THAPONIU3A.

Jlexnms "OxkucnuTeNsHO-BOCCTaHOBHTENBHBIE peakiun (OBP)".

OCHOBHBIE MOHSTHUS AaHHBIX peakiuid. CterneHps okucneHus. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB U UX
coenunenuit. [IpaBuiio anexkTpoHHOro Oananca. YpaBuuBanus OBP MeTonamMu 3IeKTPOHHOTO U HOHHO-3JICKTPOHHOTO OaaHca.
Paznosuanoctu OBP. Baknelimme OKUCIUTENH H BOCCTAHOBUTEIN. OKHCIUTEIIHEHO-BOCCTAHOBHUTEIbHAS TIBOMCTBEHHOCTD
XUMUYECKHUX DJIEMEHTOB.

Jlexuus "OcCHOBBI 271€KTPOXUMHUN"

IloHsATHE 2NMEKTPOXUMHUECKON CUCTEMBL. BuIbl cucTeM. DNEKTPOAHBII NOTEHIMAT METa/UIa. DIEKTPOXUMUIECKUN PsiT|
HanpspkeHuil. CBoiicTBa psiia akTUBHOCTH. XUMHUYECKUE UCTOYHHUKH JIIEKTPUUECKOro Toka. I'anpBanuueckuil anement. [IpuHunn
pabotsl. Pacyer DJIC. DnexTponu3 BOAHBIX pACTBOPOB U €r0 3akoHOMepHOCTH. Kopposus MeTanos. 3amuTa METalIoB OT
Koppo3un. AKKyMyasTopsl. Bumer. [Ipuammmn paboTs!.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

BrImonHeHbIe U 3alUIIeHHBIC JA00OPATOPHBIE PabOTHI
BeImoHeHHBIE U 3a4TEHHBIC KOHTPOJIBHBIC PA0OTHI
3a4er 1Mo JUCLMIUIHHE

6.2. Tembl NUCLMEHHBIX PadoOT

He NpeayCMOTPCHBI y‘le6HBIM IIJIaHOM.

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUSs

TunoBsie BOITPOCHI K IMOATOTOBKE 3allIUThI J'Ia60paTOpHBIX pa60T 10 AUCHUILINHE

1. OCHOBHBIE 3aKOHbBI XUMHMH. 3aKOH COXPaHEHUSI MAacChl BEIIECTB. 3aKOH IIOCTOSIHCTBA COCTaBa. 3aKOH ABOraJpo U €ro
ClIeACTBHSA. 3aKOH KBUBaNICHTOB. ONpeesieHre SKBUBATEHTHBIX MACC IPOCTHIX U CIIOXKHBIX BELIECTB.

2. Teopun crpoenus atoma Pezepdopna u bopa. CocraB atoma. OTHOCHTENBbHAS aTOMHAsI Macca JIEMCHTA.

3. KBaHTOBBIE YMCHA.

4. Pacripenienienne 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U NoAypoBHsAM. Ilpunnun ITaymu. IIpasuno Xynpa. Ilpasuio
Krneuxosckoro.

5. [Monstue 06 s-, p- ,d- ,f- anmemenTax. Xapakrep COeIMHEHUN UMH 00pa3yeMBbIX.

6. Iepuonuueckuil 3akoH. CTpyKTypa nepuoaudeckoi cucremsl. [londarue o rpynnax, NOArpynnax u nepuojax.

Ilepuonnyeckoe H3MEHEHNE CBOMCTB XUMUUYECKHX JIEMEHTOB B TPYNIAX U EPUOJAX: 3aps] A4pa; paAuyc aToMa; SHEPrus
MOHH3ALIUN; SHEPTUS CPOACTBA K NEKTPOHY; NEKTPOOTPULATENILHOCT; OKUCIUTENILHO-BOCCTAHOBUTENIBHBIE CBOMCTBA.

7. Ilonsatue o BHyTpeHHeH 3Hepruu cucremsl. IlepBolii 3akoH TepmoauHaMuku. Ero npuMeHeHue Ais H30XOPHBIX U
M300apHBIX IPOIECCOB.

8. [onsatue 06 suTampnuu. 3akoH ['ecca u ero cneactBus. [loHsaTHe 0 TemoTax 00pa3oBaHUs CIOKHBIX BellecTB. Pacuer
U3MEHEHHUS SHTANBINH NIPH XUMUYECKUX PEaKIHAX.

9. INonstne 06 suTpoMU. BTOpOii U TpeTnii 3akoHBI TepMoauHaMuKH. CTaHTapTHAs SHTpONHUS BemecTsa. Pacuer
U3MEHEHUS SHTPOIIUU CUCTEMBI.

10. IonsiTue 06 U300apHO - U30TepMUUECKOM MoTeHuane. OCHOBHOE ypaBHEHHE TEPMOAWHAMUKH. YCIOBHS BO3MOXKHOCTH
MpOTeKaHus nporecca. Pacuer m3meHeHns cBoboaHOMH sHeprun [ nodoca.

11. Xumuueckas kuHeTuka. CKOpOCTh XUMUUYECKOM PEaKLUU B TOMOI'€HHONW U FE€TEPOr€HHOM CUCTEMaX. 3aBUCHMOCTb
CKOPOCTH XMMHUYECKOHN peakluy OT KOHIEHTpauuu. Gu3nyecKuil CMbICIT KOHCTAHTbl CKOPOCTH XUMUYECKOW peaKuu.

12. Bnusinue TemmepaTypbl Ha CKOPOCTh Xumudeckol peakuuu. [Ipaswio Bant Todda u TemmeparypHbliii KodppuIneHT.
Teopust AppeHuyca. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKLUu OT SHEPTUU aKTHBALUHU.

13. Karanus. OcHOBHBIE HONOXKEHUS TEOPUH KaTaau3a. MexaHH3M FOMOTEHHOTO M TeTepPOTeHHOTO KaTalu3a.

14. IonsiTue 06 0OpaTHMBIX peakIUAX U XUMHYECKOM PaBHOBECUH. 3aKOH JAEHCTBYIOLUIMX Macc A OOpPaTHMBIX CHCTEM.




CBs13b KOHCTAHTBI PABHOBECHSI C TEPMOIMHAMUYECKIMU (PYHKITHAMHU.

15. [Mpuniun Jle-larense. BiusiHue M3MEeHEHUs TeMIIEpaTyphbl, JaBICHUS, KOHIEHTPAUK BEIIECTB Ha CMEILCHHE
paBHOBECHS B CHCTEME.

16. OOmas xapakTepucTHKa pacTBOpoB. CIOCOOBI BBIpaKEHHS KOHIICHTpPAIUil pacTBOPOB.

17. TepMoanHaMHKa IIPOLIECCOB PACTBOPEHHUS. BiMsiHME TeMnepaTypbl U JaBiIeHHs] Ha PACTBOPUMOCTD BEIIECTB.

18. KomnuratuBHble CBOMCTBA WaealbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctus. CriocoOb
oIpeeIeH s MOJIEKYIIPHOW MacChl PaCTBOPEHHOTO BEIIIECTBA.

19. INonsTue 06 snexTponuTax. Teopust »neKTponuTHIecKoit qucconuanuy. OOIUHA TPUHIUIT JUCCOMUAUH. DIEKTPOIUTHIL.

OCHOBHBIE NTOJIOXKEHHS TEOPHH DIEKTPOTUTUUECKON quccouanuy. Jucconuanys KUCIoT (0JHO- 1 MHOTOOCHOBHBIX), OCHOBAHUI
(omHO- ¥ MHOTOKHCIIOTHBIX), CONIeH (CpeIHUX, KUCIIBIX, OCHOBHBIX).

20. KonnmuratuBHbIe CBOHCTBA pacTBOPOB MEKTPONUTOB. M3oToHMueckuit ko3 ¢unuent. Crenens auccormarmu. [lorsTue o
CHJIBHBIX U CIa0bIX DIEKTPONIUTAX.

21. CnaObie anekTpoauThl. KoHcTaHTa aucconuanuu. 3akoH paszbasineHus OcCTBajbla.

22. CusbHBIE MEKTPOIUTHI. AKTUBHOCTh UOHOB. IIoHATHE 0 Kaxyllelics CTENEeHN AUCCOLUALUY.

23. WNonnoe npoussenenue Boabl. [lokasarens Bogopona. MHaukaropsl.

24. HoHHO-00MEHHBIE peakIny B PaCTBOPAX JIEKTPOJIHUTOB. YCIOBUS HEOOPAaTUMOCTH MOHHO-OOMEHHBIX PEaKIMH.

25. XKectkocts Bombl. BpemeHnHas u noctostHHast. CIocOOBI YCTpaHEHUS .

26. I'mppomns coneit. O6patumocts rupponmsa. CreneHs rugponmnsa. KoncTanTa ruaponnsa. YCIOBUS YCHICHHUS THIPOIIH3A.
I'maponu3 pa3nuyHbIX TUIIOB COJIEH.

27. OxucnurensHo-BoccTaHoBUTeNbHbIE peakiun (OBP). TloHATHe O cTeneHH OKUCIIEHUS, OKHCIUTENIX U

BOCCTaHOBUTEIX. BaxkHelye OKUCIUTENN U BOCCTAHOBUTEH.

28. MeTo/BI COCTaBICHHUS yPaBHEHHH OKHCIUTEIHHO-BOCCTAHOBHTENBHBIX peaknuii. OBP B pasmuunsix cpegax. Tunst OBP.
29. Teopust aneKTPoAHBIX NOTeHIMaNoB. YpaBHeHue HepHcera. OnpesneneHne cTaHIAPTHBIX SIEKTPOAHBIX MOTEHIMAOB.
YeTpoiicTBO BOJOPOAHOIO MEKTpoAa. Pan HanpskeHni MeTalsoB.

30. I'anpBaHMYECKHE AIEMEHTHI. YCTpOIHCTBO M mpuHIMI padotsl. Pacuer D/IC.

31. OnekTponu3 B paclyiaBaX M pPacTBOpax MEKTponuToB. [locnenoBaTensHOCTh MPOLECCOB NMPOTEKAIOIIUX HA aHOIE U
karoje. 3akonsl Dapajes. Pacuer 00beMa 11 MacChl BELIECTB, BBIICIUBIINXCS [IPU IEKTpoin3e. [IpuMeHeHNe 31eKTpoH3a.

32. Koppo3sns merayuoB. Xumudeckas ,3IeKTpoxuMudeckas. CrocoObl 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynsatopsl. Kucnorasie. llenounste. IIpunmmn paboTsl.

Tunossie 3aJaHus 110 JUCHUITIIIMHEC!

1. Paccunrtath skBHBaneHTHBIE Macchl cienyronmx coeannenuid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. PacniricaTh ANEKTPOHHYIO KOH(UTYpaIlMio aToMa MapraHia. YKa3aTh BO3MOJKHBIC BaJICHTHOCTH M XHUMHYECKHE CBOWMCTBA.
Omnmcats KBAHTOBBIMH YHCIIAMH BaJEHTHBIC 3IEKTPOHBI aTOMA.

3. Paccuntats TemnoBoi 3¢ GeKT peakuu ropeHus aneTuieHa (H.y.)

4. PaccunTath, BO CKOJBKO pa3 U3MEHHUTHCS CKOPOCTh XMMHUYCCKOM PEaKLUH , €CIH YBEIHMYUTh TeMmeparypy ¢ 50 mo 80
rpaaycoB o Ilenbcuto, TeMuepaTypHbIi KOIQPUIMEHT paBeH 3.

5. Kynma cmectutscst XuMudeckoe paBHOBecHe cucteMel A(T) + 2B(r) «>C (x) AH<O ; ecimn

- YBEJIIMYUThH TEMIIEPATYPY

- IIOHM3UTh KOHLICHTPALKIO Beuiectsa B

- [IOHU3UTH JaBJIEHHE B CUCTEME

HaINCaTh BEIPAKEHUE [UI KOHCTAHThl PABHOBECUS JaHHOHU PEaKLMU.

6. Paccuntare MomsipHyro koHueHtpamuro 200 r 20% pactBopa xnopuaa kamenus ([1=1,015 r/m).
7. Ha ckonbko moHM3HUTHCS JaBieHue napa Haja pactBopoM mipu 25 °C, conmepxkamum 15 1 rimroko3sl B 150 r Bogsl. JaBneHue
mapa HaJl YUCTBIM pacTBOpuTenIeM(TIpH TOH XKe Temmeparype) paBHo 26 klla.
8. Hanwucats peakuun ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxI0oM cilydae THIPOJIM3aA.
9. YPOBHATH METOJZIOM 3JICKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2SO4 = Na2S04 + MnSO4 + K2504 + H20
10. Paccuntares O/IC ranpBaHHYECKOTO 3JIEMEHTA, COCTOSIIETO U3 INIACTUH OJ0BA U MEIH, IPH UX KOHIEHTPALUH B

pacTBopax cooTBeTcTBeHHO [1] Monb/n u [0,01] Monb/1. YKa3aTh HanpaBIeHUE JIBIKESHHE dJICKTPOHOB.

VunuBuayanbHbIC 3aJaHUS:

"OcHoBHbIE 3aKOHBI XUMUU. CTpoeHue aroMa. XUMUYecKas CBs3b"
"DHepreTrka XUMUUYECKHX IIpeBpalieHun"

"KuHeTHKa XMMUYECKHX Peakuil. XMMU4ecKoe paBHOBecHe"

"CocraB u cBOCTBa pacTBOpPOB. Peakiiuu noHHoro oomena. ['maponus comneit”
"OKHCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKLIUH. DNEKTPOXUMHUs"

6.4. Mertoauueckue MaTepuaJjibl, Onpeae/sonue npoueaypbl OieHUBaHUusA

Pemenne THIOBBIX 3a1aHUM, TECTOB, 3alIUTa TEOPETHIESCKOI0 MaTepHana Ha JaDOPaTOPHBIX 3aHIATHSIX.
JlaGopatopHas paboTa cunTaeTcsi CIaHHOM, IPU BHIIIOJHEHUH CIEAYIOMINX YCIOBUN:CTYICHT Ha HEll MPUCYTCTBOBAI, BBIITOJIHUIL,
3alIUTHII TEOPETHYCCKUI MaTepual 1o anHoi teme. KoHTponpHas paboTa cyuTaeTcs BEIOJIHEHHOW, TPH PEIICHUH CTYICHTOM
70% 3amaHuii cofepKalnuxcsa B BApUaHTe.

3auer 1o JUCHUIIINHE CTABUTCA 110 UTOraM pa60TbI 06yqa10meroc;1 B TEYCHUEC CEMECTPA, BLIPAKKCHHBIM B BUJI€ BBITTIOJTHCHUSA
KOHTPOJIBHBIX PaboT, pabOTHI Ha KOJUIOKBUYMaX, BBIIOJIHEHHS M 3aIUTHI 1a00paTOPHBIX paboT.




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI1.1 |Pocun U. B., Tommnra |OOmas u Heopranndeckas xumus. CoBpeMeHHBIH Kypc: YaeOHoe Mocksa: U3naTenbcTBo
JI. . nocobue i 6akanaBpoB IOpaiiT, 2016
JI1.2 | I'nuuka Huxomaii 3amauu U ynpaxxHeHus 1o oouiei xumun: yueo. mocodue Mocksa: NUHTerpai-
JleonngoBuu IIpecc, 2001
7.1.2. JlonojiHuTEIBHAS JIUTEPATypa
ABTODBI, COCTABUTEIIH 3arnaBue WznarenscTBO, TOJ
JI2.1 | SIpocnaBieBa AHHa Xumus: 1a0apOTOPHBIA MPAKTHKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 IlepeyeHb pecypcoB HH(POPMAIIMOHHO-TEIEeKOMMYHUKAaIMOHHOM ceTH ""UHTepHeT"
D1 | KoHcmekrt Jiekiuii mo o0miei XuMun
32 | O6pa3zosarensusiil mopran CI'YBT. OnexrponHsIi Kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAYJIS)
Hasnavenue OobopynoBanue
VYuebHas aAyIUTOPHS quts | AynutopHast gocka; Kommiekt ydeOHoi Mebenn; KoMIIIeKTsl XUMUYeCKOH MOCYIBl U PEaKTHBOB
MIPOBEICHUS TPYIIITOBEIX 1 | 171 IPOBEICHUS XMMHYECKOT0 MIPAaKTHKyMa; BEITsHKHOMN mIkad
WHIWBUAYaTbHBIX KOHCYIbTALUI
Yuebnas ayJUTOpHs quist | AyautopHast pocka; KommuekT yde6HONM MeOenu; 6 KOMIUIEKTOB Ui 1a0OpaTOpHON paboTHI Mo

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u HpOMe)KyTO‘IHOﬁ aTTeCTaluu

OTPENENICHUIO JKECTKOCTH BOABI (LITATUBBI C MPOOUpPKaMH, HAOOpP XMMHYECKHUX pPEareHToB); 6
KOMIUIEKTOB JIJISl JTaOOPaTOPHOH pabOThI MO OMPEACICHUIO JIIEKTPOIPOBOJIHBIX PACTBOPOB COJICH
(ITK-2mT., WCTOYHWUK TOKa-3 INT., IITaTUBBl C TPOOUPKAMH, OIEKTPOABI H3MEpPHUTEIbHEIE,
JIEKTPOAbl CpaBHEHUsS); 6 KOMIUIEKTOB [UIsl J1a0OpaTOpHOH paboThl 1O  ONpPEAETICHUIO
HOHOOOMEHHBIX pEakuil (MTaTUBBI C MPOOHMPKaMH, HAO0Op peakTHBOB, pH-meTpbl); BBITsOKHOM
mkad

Yuebnas ayJUTOpHs quist | AynutopHast nocka; Komrurekt yge6HOM Mmebenn; MynsrumenuitHoe o0opymoBaHHE: HPOEKTOP
MPOBECHUS TPYIIOBBIX u | (ctarmoHapHsIi), skpaH (cTanuoHapusii), [TK (mepeHocHoit)

WHIMBUIYaTbHBIX KOHCYIbTAUI

[Tomemenne i | Kommekr  yaeOnot wmebemm; [IK — 10 mT., nomkimroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENIbHOM paboThl | oOecreunBaOIIMX ~ AOCTYIl B OJJNEKTPOHHYIO  HH()OPMAIIMOHHO-0Opa30BaTENbHYIO  Cpeay
00yJaroumxcs YHuBepcurera.




