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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 O4YHasA

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgsl KOHTpOJIL B ceMeCTpax:
B TOM YHCIIE: 3a4eThl 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

Xumus
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepaibHBINA rOCYIapCTBEHHBIH 00pa30BaTeIbHBIN CTaHAAPT BBICIIEro 00pa3oBaHu - OaKkaxaBpuar 0 HAIPaBJICHUIO ITOTOTOBKU
26.03.01 YrpasneHue BOJHBIM TPAHCIIOPTOM U THApOTrpadudeckoe odecriedeHne cyoxoacTsa (mpukas Munobpraayku Poccun ot
10.01.2018 r. Ne 21)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:

26.03.01 HampaBnieHne moAroToBKH ""YiipaBieHHe BOAHBIM TPAHCIIOPTOM U THIAporpadudeckoe odecredeHne CynoxXoacTna’
IIpoduns "Hudposas soructuxa"
roJ1 Hayaja noArotosku 2023

Pabouyro nporpamMmmy cocraBuji(u):
cmapwiuti npenodasamens , Moxposuyxas Hamanws Biaoumuposna
Pabouas mporpamma ofoOpeHa Ha 3aceaHuU Kadeapbl EcrecTBeHHO-HayYHBIX AHMCIHMILIMH

3aBenyromuii kadenpoit Bukynos Cranucias BukropoBud



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro AUCIMILUIMHEI ABIAETCS 0OecTedeHne 6a30BOro YpOBHS 3HAHUH U YMEHHH, HEOOXOIMMBIX AT 00eCIIeUeHUS
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XUMHU B IPO(eCCHOHATBHON A TeTbHOCTH

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: | B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.1.1 | BBenenue B mpodeccuto

2.1.2 | ®usuka

2.2 | [ucuMnJIMHbI M IPAKTUKH, 1JI51 KOTOPBIX OCBOEHHUE JAHHOI JUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeamecTByouiee:

2.2.1 | MarepuanoBenenue. TexHONOTHsI KOHCTPYKIIMOHHBIX MAaTEPHAIIOB

2.2.2 | ®usuka

2.2.3 [ Merpomnorus, CTaHAapTU3aNNSI U CepTUPHUKAIHS

2.2.4 | ConpoTHBIEHUE MaTEPUAIOB

2.2.5 | Teopernyeckasi MEXaHHKa

2.2.6 | TeopeTndyecKkre OCHOBBI JIEKTPOTEXHUKU

2.2.7 | 'mapomexaHuka

2.2.8 | letanu MallvH U OCHOBBI KOHCTPYUPOBAHUS

2.2.9 [ O0mmas 2MeKTPOTEeXHNKA 1 IEKTPOHUKA

2.2.10 | Teopust MEXaHU3MOB MAaIlIUH

2.2.11 | Texuuueckas TepMOAMHAMUKA U TEILIONEpeIayda

2.2.12 | CynoBble BCTIOMOTATEIbHBIE MEXaHU3MbI, CUCTEMBI H YCTPOHCTBA

2.2.13 | [InaBaTenpHast

2.2.14 | CynoBble KOTEIbHBIE X TAPOIPOU3BOISIIINE YCTAHOBKU

2.2.15 | DnexTpoobopyaoBaHHE CYIOB

2.2.16 | CynoBble qBUraTeay BHyTPEHHETO CTOPaHUs

2.2.17 | CynoBbie TypOOMAIIMHBI

2.2.18 | CynoBble X0J0IUIbHBIE YCTAHOBKH U CUCTEMBI KOHIUITUOHUPOBAHUS BO3IyXa

2.2.19 | TexHONOrUsl TEXHUYECKOT0 OOCITYKMBAHUS U PEMOHTA CYJIOB

2.2.20 | OcHOBBI aBTOMATUKH U TEOPHUU YIIPABICHHUS TEXHUYECKUMH CHCTEMaMHU

2.2.21 | Ucropus tpancnopra Poccun

2.2.22 | O6muii Kypc TpaHcnopTa

2.2.23 | Cratuctuka

2.2.24 | ®dunocodus

2.2.25 | ndpoas SKOHOMHUKA TPAHCIIOPTHOTO MIPEATIPUATHS

2.2.26 | 'ocynapcTBeHHast TpaHCIIOPTHAS MOJIMTHKA

2.2.27 | TexHONOru4YeCKNUE OCHOBBI HHTEIUIEKTYaIbHBIX TPAHCIIOPTHBIX CHCTEM

2.2.28 | lupopManmoHHBIE TEXHOJIOTHH

2.2.29 | O6mas JoUus 1 OCHOBBI CYJOBOKICHUS

2.2.30 | Hndposas TOTHCTHKA H MyITHMOAATBHBIC TEPEBO3KN

2.2.31 | Hudposas TpanchopManus TPAaHCIIOPTHOH OTpacau

3. KOMIIETEHIIMHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLIATLIMHBI
(MOZY.JIA)

YK-1: Cnioco0eH ocylmecTBJIATH NOMCK, KPUTHYECKUA aHAIU3 U CMHTe3 HHGOPMALMH, NPUMEHSTh CUCTEMHBIH MOAXO0/ A
pelleHusi MOCTaBJIEeHHbIX 32124

VYK-1.1: Ocy1iecTBIsIeT MOKUCK, cOOp 1 00padOTKy HH(POPMALIMH ISl PEIICHHUS TOCTABICH-HBIX 33/1a4

VK-1.2: IIpoBOJUT KPUTHICCKUH aHAIN3 HH(OPMAIIIH, TOJTYICHHON U3 Pa3-HbIX HCTOYHUKOB

YK-1.3: IlpuMeHsieT CUCTEMHBIH MOAX0/ IJIs pe-1IeHUs TOCTAaBJICHHBIX 3324




OIIK-3: Crioco0eH UCI0/Ib30BaTh OCHOBHBIC 3AKOHBI €CTECTBCHHOHAYYHbBIX JMCUMILINH B IPodecCHOHAILHOM
AesITeJIbHOCTH

OIIK-3.1: BnageeT 0CHOBHBIMHU 3aKOHA-MHU C€CTCCTBCHHOHAYYHBIX IUCHUIUINH, CBA3aHHBIMU C HpO(I)eCCPIOHaJ'IBHOﬁ JACA-TCIbHOCTBIO

OIIK-3.2: YMeeT NIpUMEHATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH, CBSI3aHHBIE B TPO(eCCHOHATBHON
JEeSATeIbHOCTU

OIIK-3.3: Mcnonb3yeT B mpodeccuo-HaabHON NesSTeIbHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCLIUTUINH

B pe3yabTaTe 0CBOCHUSA JUCHUIIIMHBI oﬁyqalomuﬁca JOJIZKCH

31

3HaTh:

3.1.1

OCHOBHEBIC 3aKOHBI OpFaHH‘IeCKOI;‘I u HeOpFaHPI‘-IeCKOfI XUMHUH, KJ'IaCCI/I(i)I/IKaI_[I/IIO M CBOMCTBAa XUMHUYECKHX OJICMCHTOB,
BCIICCTB U COC,HI/IHCHI/Iﬁ, HX Ha3HA4YeHHUE U 001acTU MIPUMCHCHUA.

3.2

YMmernb:

3.2.1

Hcnons30BaTh OCHOBHBIC QJIEMCHTAPHBIC METOABI XUMHUYECCKOI'0 UCCJICTOBAHUA BEIICCTB U COGI[I/IHCHI/II\/‘I.

33

Baanern:

33.1

CriocoOHOCTBIO BBITIOJIHEHUS] OCHOBHBIX XMMUYECKUX JIa00OPAaTOPHBIX ONEpaLHid.

4. CTPYKTYPA JUCOUILIAHBI (MOLY.JI5T)

Bun HaunMeHoBaHMe pa3ae10B M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT
Paznen | Pasmen 1. O0mas xumus

Jlex Crpoenue aroma /JIex/ 2 2 JI1.1 0
31

Jlek Iepuonnueckas cucrema. [lepuoamaeckuii 3akoH /JIek/ 2 2 JI1.1 0
€)!

Jlex Xumuueckas cBs3b /JIex/ 2 2 JI1.1 0
31

JIab Crpoenue aroma /J1a6/ 2 2 JIT.1JI1.2 0

3132

Cp WuauBnayansaoe 3amanue Nel /Cp/ 2 8 0

Jlek DHepreTuka XUMIIECKHUX peakiuit /JIex/ 2 4 JI1.1 0
€)!

JIab OHepreTuka XUMHYECKUX peakiuii /J1ab/ 2 2 JI1.1J11.2 0
32

Cp WnauBuayansHoe 3amanue Ne2 /Cp/ 2 8 0

Jlex CKOpOCTh XUMHUYECKHX peaknuii /JIek/ 2 2 JIT.1 0
31

Jlex Xumngeckoe paBHOBecHe /JIex/ 2 2 J1.1 0
91

Jlab CKopocTb XuMHUYECKHX peakuuit /J1ab/ 2 2 JI1.1 0

J11.2J12.2

32

JIa6 Xummueckoe paBHoBecHe /J1a6/ 2 2 JI1.2J712.2 0
32

Cp WnnusunyansHoe 3aganue Ne3 /Cp/ 2 8 0

Cp IMoaroroska kx nabopaTopusiM pabotam /Cp/ 0

Jlex CriocoObI BEIpaskeHHsI cocTaBa pacTBopoB /JIek/ 2 2 JI1.1J11.2 0
32

Jlex CaoiicTBa pacTBopoB /JIek/ 2 4 JI.1J11.2 0
32

Jlex HonoobmenHbIe peakiun /JIex/ 2 2 0
€)!




Jlab HonooOmennsie peakiyu /J1ad/ 2 2 JI1.2J12.2
Jlex I'uaponus coneit /JIex/
Jlab Tunponus coneii /J1ab/ 2 2 JI1.2J12.2
32
Cp WnauBuayansHoe 3amanue Ned /Cp/ 2 8
Jlex OKHCIUTETPHO-BOCCTAHOBUTENBHBIC peakiuu /JIex/ 2
31
JIa6 OKHUCIUTETFHO-BOCCTAHOBUTENLHBIE peakiyu /J1ad/ 2 2 JI1.1
JI1.2J12.2
32
Jlex DIeKTPOXUUIECKUE CUCTEMBI /JIek/ 2 6
31
JIa6 lanpBanmdeckuii 3nemeHT /J1ab/ 2 2 JI1.1
JI1.2712.1
32
JIab DJEeKTPOJIM3 PacTBOPOB U paciiaBoB /J1ad/ 2 2 JIT.1
JI1.2J12.1
32
Cp WnnusunyansHoe 3agaaue NoS5 /Cp/ 2 8
Cp Ionroroska k mabopaTopHsiM paboram /Cp/
HKP Komrurekcnast koHTpOspHas padora /MKP/ 2 4 JI1.1J11.2
31
Jlex OCHOBHBIC MTOHATHS M 3aKOHBI XUMUH /JIek/ 2 2 JI1.1

5. COJEPJKAHME JUCLHUIIIMHBI (MOAY.JIST)

Paznen "O6mas xumus"

Jlexmust "OcHOBHBIE 3aKOHBI XUMHU'"

OCHOBHBIE [IEJH U 33/1a4H AUCIUILTIHEI, €€ CTPYKTYpa U CBsI3b C AUCHUILUTUHAMY B OOIIeH CHCTEMe MOTOTOBKY CIIEHAIUCTA.
OyHIaMeHTaTbHBIC 3AKOHOMEPHOCTH XUMHHU KaK TEOPETHYCCKOM OCHOBBI HOBBIX HAYKOCMKHUX TEXHOJIOTH. OCHOBHBIC
CTeXHOMeTpHYecKkre 3akoHbl. OCHOBHBIC HAITPABJICHUS TEXHUIECKOTO MpOrpecca B OTPaciiy.

Jlexnus "Ctpoenue BerecTsa"
Crpoenune atoma. KBaHToBblie uncia. PacrpeeneHue 3JIeKTPOHOB 10 YPOBHAM M MOAYPOBHSM. BiinsHIe CBOWCTB XUMHUYECKOTO
3JIEMEHTA B 3aBUCUMOCTH OT €T'0 JJIEKTPOHHON KOH(PUTYpaIUH.

Jlexuus "Ilepuoanyeckuii 3akon J[.M1.Menneneesa'.
CTpyKTypa MepHoINIeCcKOi cucTeMsbl. [IepHoAMIHOCTh H3MEHEHUST CBOHCTB XHMHUECKUX IEMEHTOB U UX COCTUHECHUH.

Jlexnms " Xumuueckast CBsI3b".

OcHoBHBIE CBOICTBA XUMHUECKOH cBs3u. KoBanenTHas xumuueckas cBsa3b. [lomspHocTs cBsa3u. Hackimaemocts. HanpaBneHHOCTS.
Wonnas cBa3b. Kpucramiel. Merannuueckas cBa3b. BonopoaHnas csi3b. Ban-nep-BaanbcoBo B3auMoaeiCcTBHE MoKy BiusiHue
THUITa XUMHYECKOH CBS3M Ha (PU3UKO-XMMHUYECKHAE CBONCTBA BEIIECTB.

Jlexuus "Xumuueckas TepMOAMHAMHUKA"

DHepreTuka XUMHIECKHX TporieccoB. [IoHsATHE TepMOAMHAMIYECKON crucTeMbl. Bupl crcteM. TepMoqHaAMUYECKUE TapaMeTphI
cucremsbl. Kiaccudukanus TepMoanHaMHYECKHUX POIecCcOB. BHYTpeHHss sHeprusl U HTanbnus. TemnoBeie 3pdekTs n ux
WCTIONIb30BaHKe B XUMUYECKOM TeXHONOTUH. DHTponHs. DHeprus ['nooca. OCHOBHBIE 3aKOHBI TEPMOAMHAMUKH.

Jlexuus "Xumnueckas kuHeTuka"

CKOpOoCTh XUMHUYECKUX peakinit CKOPOCTh XUMMHUECKHX peakuuil B roMO- U TeTePOreHHBIX cucTeMax. PakTopsl, BIUAIOIINE Ha
ckopocTb peakuuil. Teopus Appennyca. Karanusatopsl. 'oMOreHHBIN U reTepOreHHbIH KaTanus. 3aKOH JeHCTBYIOMMX Mace IS
HeoOpaTnMbIX peaknwii. [Ipasuina Banrt-T'odda. Xummdeckoe u hazoBoe paBHOBecHe

IousTHe 06 06PaTUMBIX U HEOOPATUMBIX PEAKIUIX. XUMHUIECKOE PaBHOBECHE. 3aKOH JCHCTBYIOMIUX MAcC ISl 0OPaTHMBIX
peakiuii. ®akTopsl, Biustonue Ha xumMuueckoe paBHoBecue. [Ipunnun Jle [latense.

Jlexnus "PacTBopbl U UX cBoiicTBA"

Krnaccudukanus pactBopoB. CriocoObl BeIpakeHHs KOHIIEHTPAlUU pacTBOpa. PACTBOPEI HEANMEKTPOIUTOB U UX KOJIUTaTUBHBIE
cBoiicTBa. 3akoH pa30aBieHus OcTBanbia. Teopus aNMeKTponuTHYECKOH Aucconnannu. CTeneHb 1 KOHCTaHTA AUCCOLUAIINU.
CnaOble u cuIbHBIE HNEKTPOINTHL. CBOWCTBA PACTBOPOB MIEKTPOIIUTOB.

Jlexuus "Monno-oOMeHHbIe peakiuu. [ uaponus coneid”
HonHoe npousBeneHne Boabl. Bogopoausiii mokazarens. MHauKkaTopsl. OCHOBHBIE TUIIBI TUAPOJH3a conei. Onpenenenue pH B
kaxaom tune. CterneHs rupoin3a. OakTopsl, BIUSIONINE HAa MPOIIECC THAPOIH3A.




Jlexuus "OkucnuTelbHO-BOCCTaHOBUTENBHBIE peakuuu (OBP)".

OcHOBHBIE TIOHATHUS JaHHBIX peakuui. CteneHs okuciaeHus. OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE CBOHCTBA 3JIEMEHTOB M UX
coenuHenui. [IpaBmio snexrporHoro 6ananca. YpasauBanus OBP MeTonamu 31€KTPOHHOTO M HOHHO-3IEKTPOHHOTO OasaHca.
PasnoBugnoctu OBP. Baxkueiinine okuciaurenu 1 BoccranoBuTel. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHAS IBOHCTBEHHOCTD
XUMUYECKUX 3JIEMEHTOB.

Jlexnust "OCHOBBI MEKTPOXUMHUU"

[ToHsTHE SNEKTPOXUMUYECKOH cucTeMbl. Bubl cucteM. DeKTpoIHbIH MOTEHIMAN MeTaJlIa. DIIEKTPOXUMUYECKUI psift
HarpspkeHUH. CBOMCTBa psga aKTHBHOCTH. XUMHWYIECKHE HCTOYHUKH JIEKTPHIECKOTo ToKa. ['anpBaHndeckuii aneMenT. [IpuHnmm
pabotsl. Pacger OJIC. DnekTponn3 BOAHBIX paCTBOPOB U €T0 3aK0HOMepHOCTH. Koppo3us MeTannoB. 3amuTa MeTauIoB OT
KOppo3uu. AKKymyssTopsl. Buapl. [Tpuniun paboTsl.

6. POHI OIEHOYHBIX CPEJICTB

6.1. ITepeueHb BHI0OB OLICHOYHBIX CPEACTB

BrimosHeHBIE 1 3aIUIIICHHBIE Ta00paTOpHBIC PA0OTHI
BrinonHeHHbIE U 3a4TeHHbIE KOHTPOJIbHBIE paOOTHI
3a4eT 1o AUCLMILUINHE

6.2. Tembl NHCBMEHHBIX padoT

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

TuroBsIe BOIPOCH! K MOATOTOBKE 3aIUTHI JIAOOPATOPHEIX PabOT 110 JUCIUILINHE

1. OCHOBHBIE 3aKOHBI XUMHH. 3aKOH COXPAHEHHUSI Macchl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTaJpo U €ro
clecTBHSA. 3aKOH KBUBaNEeHTOB. OnpeieeHre SKBUBAJIEHTHBIX MAaCcC MPOCTBIX U CIIOXKHBIX BELIECTB.

2. Teopun crpoerus atoma Pesepdopra u bopa. CocraB atoma. OTHOCHTENBHAS aTOMHAsI Macca 3JIEMEHTa.

3. KBanTOBBIE YMCHA.

4. Pacnipesienenyie 31€KTPOHOB MO PHEPreTUYECKUM YPOBHAM M noaypoBHaM. [Ipunmun Ilaymu. ITpasuno Xynaa. IIpasuno
Kneukosckoro.

5. Ionsarue 06 s-, p- ,d- ,f- snemenrax. XapakTep COeANHEHUH UMU 00pa3yeMBbIX.

6. [epuonuueckuii 3akoH. CTpyKTypa Mepuoaudeckoi cucreMsl. [IoHATHE O rpynnax, MOATPYINaxX U MEepHoAaXx.

HepnozmquKoe HU3MEHEHHE CBOMCTB XMMUUYECKUX 3JIEMEHTOB B rpymnmnax v rnepuoaax: 3apaa saapa; paanyc aromMa; SHEPIrus
HOHU3AINHW; DHEPTUA CPOJACTBA K DJICKTPOHY, SJICKTPOOTPUHATEIIbHOCTD; OKUCIIUTEIIbHO-BOCCTAHOBUTCIIBHBIC CBOMCTBA.

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

8. [Monstne 06 sHTaNENMHU. 3akoH ['ecca u ero ciaencteust. [loHATHE O TemoTax 0Opa3oBaHMS CIIOXKHBIX BemlecTB. Pacuer
W3MEHCHHMS SHTANBIINH TIPH XUMUYIECKIX PEAKIHIX.

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

10. INonsaTne 06 n300apHO - M30TepMUUECKOM TMoTeHIaie. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. YCIOBHS BO3MOXKHOCTH
IpoTeKaHus npouecca. Pacuet m3meHeHus ceoboaHoi sHeprun I'udoea.

1. Xumndeckas: kuHeTuka. CKOPOCTh XUMHUYECKOH peakiii B TOMOT€HHOH M TeTepOreHHoi cucteMax. 3aBUCHMOCTb
CKOPOCTH XHMHYECKOH PeakIuu OT KOHICHTpAIi. OU3NIeCKUi CMBICT KOHCTAHTHI CKOPOCTH XHMHYECKOH PEeaKITHH.

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

13. Karanus. OcHOBHBIE NONOKEHUS] TEOPUH KaTanu3a. MexaHH3M FOMOTE€HHOTO M T€TepOreHHOro KaTajiu3a.

14. IousTre 00 0OpAaTHMBIX PeaKIUIX U XUMHIECKOM PaBHOBECHH. 3aKOH JIEHCTBYIONIMX MAacC JJISI OOPATHMBIX CHCTEM.
CBs13b KOHCTaHTHI PABHOBECHSI C TEPMOIUHAMUYECKIMU (DYHKITHAMHU.

15. IMpunuun Jle-lllatense. Bausxue u3MeHeHUs! TeMIEpaTypbl, JaBleHHs, KOHIIEHTPALUK BELIECTB HA CMEILICHUE
paBHOBECHS B CHCTEME.

16. OO0mas xapakTepucTiKa pacTBOpoB. CIIOCOOBI BRIpaKEHHS KOHIICHTPAIUi PacTBOPOB.

17. TepmoanHaMMKa NMPOLIECCOB pacTBOpeHUs. BiusHue TemnepaTypbl U [aBiI€HUsS Ha PACTBOPUMOCTb BELLECTB.

18. KomnuratuBHble CBOMCTBA WaealbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctust. CriocoOb
oIpeeeH s MOJIEKYISIPHOW MacChl paCTBOPEHHOTO BEIIIECTBA.

19. [onsaTue 06 snexrponurax. Teopus meKTponuTHYECKON Aucconnanuu. OOMUN NPUHIUT JUCCOIMAIIUHN. DIEKTPOIUTHL.

OCHOBHBIE NTOJIOKEHHS TEOPHH DIEKTPOTUTUUECKON quccolranuy. JJucconuanis KUCIoT (0JHO- 1 MHOTOOCHOBHBIX), OCHOBAHUI
(0mHO- ¥ MHOTOKHCIIOTHBIX), COJIEH (CpeIHUX, KUCIIBIX, OCHOBHBIX).

20. KonnmuratuBHbIe CBOHCTBA pacTBOPOB MEKTPONUTOB. M3oToHMueckuit ko3 ¢unnent. Crenens auccormarmu. [lorsTre o
CHJIBHBIX U CJa0BIX DIIEKTPOIUTAX.

21. CnaOble snekTpoauThl. KoHcTaHTa aucconuanuu. 3akoH paszoasieHus OcCTBajbIa.

22. CuIIbHBIC AJIEKTPOJUTHI. AKTUBHOCTD MOHOB. [IOHATHE O KaXyIIeWcs CTENEHU AHUCCOIMAIINU.

23. HonHoe npoussenenue Bogsl. Ilokaszatens Bogopona. MHAMKATOPBL.

24. VoHHO-00MEHHBIC PEeaKIMU B PACTBOpPAX JNEKTPOJIHUTOB. YCIOBUS HEOOPATUMOCTH MOHHO-OOMECHHBIX PEaKIIHH.




25. XKectrkocts Boabl. BpemenHnast u moctostHHas. CocoObl yCTpaHEHUS .

26. I'mpponus coneit. O6patumocts runponusa. CreneHs ruaponnsa. KoHcTanTa ruaponnsa. YCIOBHsS YCHICHHUS THIPOJIH3A.
I'maponu3s pa3nuaHBIX THIIOB COJEH.

27. OxucnurensHO-BoccTaHoBUTeNbHBIE peakiuu (OBP). TloHsTHE O CTEeNeHH OKHCICHUS, OKUCIUTENSIX U
BOCCTaHOBUTEJSIX. BaxkHel1IMe OKUCIUTENN U BOCCTAHOBUTEH.

28. MeToabl cocTaBlIeHUs] YPaBHEHUH OKHCIUTENIBHO-BOCCTAHOBUTENbHBIX peakiuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopust AIEKTPOAHBIX NOTEHIMANOB. YpaBHeHne HepHcera. OnpeneneHne CTaHIapTHBIX 3IEKTPOAHBIX MOTCHIHAIOB.
YeTpoiicTBO BOZOPOAHOIO MIEKTPoAa. Pan HanpskeHUi MeTaloB.

30. lanbBaHWMYecKUe 31eMEHTHI. YCTPOHCTBO M mpuHumMN padotsl. Pacuer D]IC.

31. DNIeKTPOIN3 B paciulaBax M pacTBOPAX 3JIEKTPONUTOB. IlociieoBaTeIbHOCTD MPOIIECCOB MPOTEKAONINX Ha aHOME U
kaToze. 3axoHbl Dapajnes. Pacuer 06beMa i MacChl BEMIECTB, BBIICIUBIIIXCS IIPH 3IEKTpoiu3e. [IprMeHeH e 31eKTpoIn3a.

32. Kopposzust merannoB. XuMuueckas ,anekrpoxumuyeckas. CrocoObl 3alUThl METAJUIOB OT KOPPO3HU.

33. Axkymynstopbl. Kucnorasle. Illenounsie. [IpuHmumn paboThl.

TumnoBsie 3aJJaHus 110 JUCHUIITIUHEC!

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

2. PacmiricaTh SMEKTPOHHYIO KOH(UTYpAIMIo aTOMa MapraHiia. YKa3aTh BO3MOJKHbBIE BaJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
Onucath KBAHTOBBIMH YHCIIAMU BaJEHTHBIE 2EKTPOHBI aTOMA.

3. Paccunrarhs TemnoBoi 3QdeKT peakuuu ropeHus aneTuieHa (H.y.)

4. PaccunrtaTth, BO CKONBKO pa3 U3MEHUTHCSI CKOPOCTh XMMUYECKOH peakluy , €ClU YBEIUUUTh TeMiepaTypy ¢ 50 no 80
rpaxycoB 1o Llenbcuto, TeMmepatypHslii ko3 (HUINCHT paBeH 3.

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

- YBEIUUYUTh TEMIEPATypy
- MOHU3UTH KOHIIEHTPALUIO Beulectsa B

- [IOHU3UTH JABJICHHE B CUCTEME

HAIUCaTh BBIPAYKEHUE 1JIs1 KOHCTAHTBI PABHOBECHS JaHHOM PEeaKIMu.

6. Paccunrats MomspHyro koHreHTpanuto 200 r 20% pactBopa xnopuga kaieius ([1=1,015 r/m).
7. Ha ckonbko moHM3HUTHCS NaBieHHe mapa Haj pactBopoM mpu 25 °C, cogepkammM 15 1 rmoko3sl B 150 r Boasl. Jasnenue
mapa HaJl YUCTBIM pacTBOpUTeIeM(IIpH TOi ke Temreparype) paBHo 26 klla.
8. Hanmcats peakuu ruaponusa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazate pH B kaxIoM cilydae THIPOJIN3A.
9. YPOBHATH METOJIOM 3JICKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2S04 = Na2S04 + MnSO4 + K2S04 + H20
10. Paccuntare 5/IC ranpBaHHYECKOrO 3JIEMEHTA, COCTOSIIETO M3 IUIACTHH OJOBA M MEIH, IPH UX KOHIICHTPALUH B

pactBopax cooTBeTCcTBEHHO [ 1] Monb/nm u [0,01] Monb/n. Yka3aTh HanpaBiIeHUE JIBIDKESHHE dJICKTPOHOB.

VunuBrayansHBIC 3aJaHUS:

"OcHoBHbIE 3aK0OHbI XuMuH. CTpoeHue aToMa. XUMU4ecKas CBsI3b"
"DHepreTrka XMMUYECKHX MpeBparieHui"

"KuHeTnka XMMHUYECKUX peakiuid. XMMHYecKoe paBHOBecHe"

"CocraB 1 cBOHCTBa pacTBOpOB. Peakrnm norHoro odmeHa. ['maponmus conei”
"OKHCIUTETFHO-BOCCTAHOBUTENIBHBIC PEAKIHH. DICKTPOXUMUS"

6.4. MeToqu4yecKkne MaTePUAJIbI, ONIPeIeISIONINe POLEAYPhI ONeHUBAHUS

PerieHre THMOBBIX 3aIaHHMA, TECTOB, 3alUTa TECOPETHIESCKOTO MaTepHala Ha JAOOPATOPHBIX 3aHATHSIX.
JlabopaTopHas paboTa cuuTaeTCsl CIAHHOM, TIPU BBHITIOJHEHUH CICAYIOIINX YCIOBAN:CTYICHT Ha HEH MPUCYTCTBOBA, BBHITIOJTHHIL,
3aIUTHI TEOPETUIECKUN MaTepua o JanHou TeMe. KoHTponbHas paboTa cunTaeTcs BEIIOIHEHHOH, TP PELICHUHU CTYAEHTOM
70% 3amanuil conepKaluxcs 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 JUCIUIIJIMHBI (MOYJIS)

7.1 Pexomenayemasi iuTepatrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox
JI1.1 |Pocun U. B., Tomuna | OOmas u Heopranndeckas xumus. CoBpeMEeHHBIN Kypc: YaeOHoe Mockga: M3narenscTBo

J. . nocobwue [yt 6akanaBpoB IOpaiiT, 2016
JI1.2 | I'nunka Huxomnai 3amgaun U ynpakHeHUs 1o o0Iel XuMuH: yaed. mocobue Mocksa: Unterpai-

JleonngoBuu IIpecc, 2001

7.1.2. lonoHUTeIbLHAsS JIMTepaTypa

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI

JI2.1 |ButBununa ['anuna OO0was xuMusi: 1a60paTOPHBIA MPAKTUKYM: AT cTyA. 1 Kypca, o0yd. HoBocubupck: HI'ABT,

Hukonaesna o creir. 280700 "TexHochepHast 6e30mMacHOCTD" 2012




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.2 | SpocnaBueBa AHHa Xumus: 1a0apOTOPHBINA MPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 Tlepeuenn pecypcoB HH(POPMAINMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UnTepHeT"
21 KoHcnexr jekuuii mo oouen XuMuu
32 | O6pazoBarensublii nopran CI'YBT. DnektponHslii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUMIIIMHBI (MO JISI)
Haznauenue ObopynoBanne
YuebHas ayIUTOPHL quis | AynutopHas pocka; Kommiext yge6Hoi Mebenu; KoMImmekTs! XUMUYeCKOH MOCYIBl U PEakTUBOB
MIPOBEIEHUS TPYIIOBBIX 1 | 1715 IPOBEACHHS XMMHUYECKOT0 MPAKTHKyMa; BBITsHKHOMU 1Ikad
WH/INBUTYaTbHBIX KOHCYIbTAUI
YueOHast AyIUTOPHS Juis | AynutopHast ocka; Komruiekt ydeOHON Mebenn; 6 KOMIUIEKTOB JUIsl JIAOOpaTOpPHOH paboThl 1o

MPOBEACHUSA TEKYLICTO KOHTPOJIA
u l'[pOMe)KyTO'lHOﬁ aTTeCTalvn

OIIPEAEIECHHIO KECTKOCTH BOABI (IITATHUBBI C MPOOHpPKaMu, HAOOp XMMHUYECKUX PEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPEJEICHHIO 3IEKTPONPOBOAHBIX PACTBOPOB COJEH
(ITK-21mT., WCTOYHMK TOKa-3 1INT., IITATHBEI C TPOOMpPKAaMH, O3JIEKTPOIBl H3MEpUTEIBHEIE,
QNIEKTPO/ABI CpaBHEHUS); 6 KOMIUIEKTOB [UIA J1a0OpaTOpHOH paboOTHl 10  OMpPEICTICHHIO
HOHOOOMEHHBIX peakUuuil (WTaTUBBI ¢ MpoOHpKamH, HAO0Op peakTHBOB, pH-meTpol); BBITSOKHOIM
mkadg

VYaeOHast AyITUTOPHS JUTS
NPOBEJCHHUS  TPYIIOBBIX "
WHANBUIYaIbHBIX KOHCYITBTALIHI

AynuropHas nocka; Komruiekt ydeOHOW mebenn; MynbThMenniiHOE 00OpYIOBaHUE: MPOCKTOP
(cranmoHnapHsIif), 3xpaH (crannoHapHsI), [TK (mepeHocHOiT)




