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XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 23.03.01 Hanpasnenue noaroroBku "TexXHONIOTUsA TPAaHCIIOPTHBIX IPOLIECCOB"
porpamMma IIpoduns "TpaHCHOPTHO-IKCIEAUIIUOHHAS 1SS TEIFHOCTD"

roJ Hayaja nmoaroroBku 2023
Kamudukarus O0axanasp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 33ET

YacoB 1o yueOHOMY IJIaHy 108 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCIIE! 3a4eTsl 2

ayAUTOPHbIE 3aHATH 54

caMocCTosTeIbHas paboTa 50

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3ansaruit v | PO | v 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:

DepepanbHbIN rOCYIAPCTBEHHBIM 00pa30BaTENIbHBINA CTAHIAPT BBICIIET0 00pa30BaHus - GakalaBpuar 1o HampaBICHHUIO MOATOTOBKA
23.03.01 TexHoMOTHS TPAHCIIOPTHBIX TporieccoB (mpuka3 MunoopHayku Poccun ot 07.08.2020 . Ne 911)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmabi:

23.03.01 Hanpasnenue noarotoBku "TexHOIOrUsl TPAaHCIOPTHBIX MPOLECCOB"
IIpodmis "TpaHCHOPTHO-3KCIEUIINOHHAS e TEIFHOCTD"
roJ Havaja noarotosku 2023

Pa6ouyio nporpammy cocTaBuJi(u):
K.c.-X.H., [{oyenm, bonmywruna Tamvsana Huxonaesna
Pabouas mporpamMma oo0OpeHa Ha 3aceAaHuK Kadeapsl EcTecTBeHHO-HAYYHBIX AUCIHILIHH

3aBenyromuii kagenpoit Bukynos CtanuciaB BukropoBud



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

TpeboBaHus K NIpeABAPUTEILHOM OAT0TOBKE 00y4aIOILerocs:

2.2

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

221

Marepuanoseaenue. TeXHOI0IUs KOHCTPYKLIMOHHBIX MAaTEPUAIIOB

222

dusuka

223

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

224

COHpOTI/IBJ'IeHI/Ie MaTcpuajoB

225

TeOpCTI/I‘IeCKaSI MCEXaHHKa

226

TeopeTudyeckre OCHOBBI AIEKTPOTEXHUKH

227

I'mnpomexanuka

22.8

Jletanu MaluH U OCHOBBI KOHCTPYHPOBaHUS

229

OOmast >JIEKTPOTEXHUKA U DIICKTPOHHUKA

2.2.10

TGOpI/Iﬂ MCXaHHU3MOB MAalllH

22.11

Texnuueckas TEPMOJUHAMHUKA U TCIUIONECpEada

2.2.12

Cy,[lOBbIe BCIIOMOT'aTCJIBbHBIC MCXAaHU3MBbI, CUCTEMBI 1 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 XOJIOAWJIbHBIC YCTAHOBKU U CUCTEMblI KOHAUIIMOHUPOBAHUA BO3yXa

2.2.19

TexHOMOrUsA TEXHUYECKOTO 00CITY’)KUBAHUS U PEMOHTA CY/IOB

2.2.20

(OCHOBBI aBTOMATHUKHU 1 TCOpUH YIPABJICHUA TEXHUICCKUMU CUCTEMAMU

2221

MOZ[GJ'IPIpOBaHI/IG TPAHCIIOPTHBIX MTPOLECCCOB

2.2.22

Mertpornorus, CTaHAAPTU3AIUSA U CePTUDHUKALIUL

2.2.23

MexaHuka

2.2.24

OCHOBBI HAYYHBIX UCCIIEOBAaHUN

2.2.25

@dunocodus

2.2.26

CraTucTuka

2.2.27

Texnonormyeckast (POU3BOACTBEHHO-TEXHOJIOTHUECKAs ) IPAKTHUKA

2228

Hay‘IHO-I/ICCHCZLOBaTCHLCKaH pa60Ta

2.2.29

Teopus TpaHCTIOPTHBIX MPOIIECCOB U CUCTEM

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

(MOJYJIS)

YK-1: Cnioco6eH ocyiecTBIATH MOUCK, KPUTHYECKHN aHATIN3 ¥ CHHTE3 HH(POPMAIHH, MPUMEHATH CHCTEMHBIH MOIXO0 I/
peleHust MOCTaBJIeHHbIX 32124

VYK-1.1: OcymmecTBIsIeT OUCK U CHHTE3 MOTyICHHON HHPOPMANH IS PELICHUS TOCTABICHHbIX 3aa4

VYK-1.2: I[IpoBomuT KpuTHYECKUiT aHATH3 HH(POPMALIUK IIPH PELICHHH TIOCTABICHHBIX 33134

OIIK-1: Cnioco0eH NpUMEHATh eCTeCTBEHHOHAYYHbIE H 001eMHKeHEePHbIe 3HAHN, MEeTObl MATEMATHYECKOI0 AHAIU3A H
MO/eIMPOBAHUS B NPo(ecCHOHATBLHOM JesiTeJbHOCTH

OIIK-1.1: Micnone3yeT NpUHIUITEI €CTECTBEHHOHAYYHBIX M OOICHH)KCHEPHBIX 3HAHUH B TPO()ECCHOHATBHOM AATSIBHOCT




OIIK-1.2: Bnageer MeTojaMi MaTEeMaTHYECKOTO aHaJIM3a B IPO(PECCHOHAIBHON AEATENILHOCTH

OIIK-1.3: Biageer MeToiaMu MaTeMaTHYECKOTO MOJICITUPOBAHUS B MPOPECCHO-HATLHON IEATSILHOCTH

OIIK-3: Cniocoden B cepe cBoeii npodeccoHaTbHOI AesITeJILbHOCTH NPOBOAUTH U3MepeHus U Ha0I101eHusl, 00padaTbIBaTh
H MPEJCTABJIATH IKCIIEPHMEHTAJIbHbIE JaHHbIE U Pe3yIbTAThI HCIBITAHUMN

OIIK-3.1

: Ilornmaer METOAbI N CITOCOOBI HU3MCPCHUA U Ha6J'IIOI[CHI/I

OIIK-3.2: CnocoOeH npoBOIUTE U3MEPEHHs 1 HaOIoAeHNs B chepe cBoeil Mpo-(hecCHOHATBHON AeSTETbHOCTH

B pesyibTate 0CBOCHMS AMCHUIIIMHBI 00y4AIOLIUICS 10JIKEH

3.1

3HaTh:

3.1.1

OCHOBHBIC 3aKOHBI OpraHquCKOﬁ n HeOpI‘aHH‘ICCKOfI XUMUH; I(J'IaCCI/I(I)I/IKaHI/I}O M CBOMCTBAa XUMHUYECKHUX OJICMCHTOB,
BCIICCTB U COCIII/IHCHI/II7I, HX Ha3HAYEHHE U 00JIaCTH TIPUMCHCHU.

3.2

YMmerb:

321

Hcnons30BaTh OCHOBHBIE QJICMCHTAPHBIC MECTOJbI XUMHUYCCKOTO UCCICAOBAaHUS BCUICCTB U COC}IHHGHI/Iﬁ.

33

Baangern:

33.1

CnocoGHOCTBIO BBIMIOTHEHUS! OCHOBHBIX XUMHUYECKHX JTaO0PaTOPHBIX OIEPALU.

4. CTPYKTYPA JUCHUILIAHBI (MOLYJI5T)

Bun HaumeHnoBaHue pa3esioB U TeM /BUJ 3aHATHS/ Cemectp | YUacos | Jlureparypa | IlpIlo
3aHATUSA / Kypc AroT
Pazgen | Paszpen 1. O0wmas xumust

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

Jlex Ilepuonnueckas cucrema. Ilepuoauueckuii 3akoH /JIex/ 2 2 JI1.2 0
31

Jlex Xumuueckas cBs3b /JIex/ 2 2 JI1.2 0
€)!

JIab Ctpoenue atoma /J1a6/ 2 2 JI1.2 J11.1 0

3132

Cp WnauBuayansHoe 3amanue Nel /Cp/ 2 8 0

Jlex DHepreTuka XUMHUECKUX peakiuit /JIex/ 2 4 JI1.2 0
€)!

JIa6 DHepreTuka XUMHUYECKUX peakiuii /J1ad/ 2 2 JI1.2 JI1.1 0
22

Cp WnauBunyansHoe 3ananue Ne2 /Cp/ 2 8 0

Jlex CkopocTb xumMHueckux peaxuuit /JIex/ 2 2 J1.2 0
31

Jlex Xumuueckoe paBHoBecue /JIek/ 2 2 JI1.2 0
€)!

J1ab CKOpoCTh XUMUYECKUX peaknuit /J1ab/ 2 2 JI1.2 0

J1.1J12.1

32

Jla6 Xumuueckoe paBHoBecHe /J1a6/ 2 2 JI1.1J12.1 0
22

Cp WnnusunyansHoe 3agaane Ne3 /Cp/ 2 8 0

Cp IMonroroBka k maboparopHbM padbotam /Cp/ 2 0

Jlex CriocoObI BEIpaskeHHsI cocTaBa pacTBopoB /JIek/ 2 2 JI1.2 J11.1 0
22




Jlex CgoiicTBa pacTBopoB /Jlex/ 2 4 JI1.2 JI1.1
32
Jlex HonoobMeHHbIe peakiuu /JIex/ 2 2
€)!
JIa6 HonooOmennbie peakiyn /J1ad/ 2 2 JI1.1J12.1
Jlex Tanponus coneit /Jlex/ 2 2
JIa6 Tunponus coneii /J1a6/ 2 2 JI.1J12.1
32
Cp WnnusugyansHoe 3aganue Ned /Cp/ 2 8
Jlex OKHUCIUTENFHO-BOCCTAHOBUTENbHBIC peakiun /JIex/ 2
31
JIa6 OKHUCIUTENTLHO-BOCCTAHOBUTENbHBIE peakiiyn /J1ad/ 2 2 JI1.2
JI1.1J12.1
32
Jlex OnexTpoxundeckue cucTemst /JIex/ 2 6
31
JIab lanpBanm4eckuii anemeHT /J1ad/ 2 2 J1.2
JI1.1J12.2
32
JIab OnexTpoau3 pacTBOPOB U paciiaBos /J1ab/ 2 2 J1.2
JI1.1J12.2
32
Cp WuauBuayansaoe 3amanue NoS /Cp/ 2 8
Cp IMonroToBka k tabopatopHbIM padotam /Cp/ 2
HKP Kowmrurexcrast koHTpOsBHas padora /MKP/ 2 4 JI1.2 JI1.1
91
Jlex OCHOBHBIE TOHSTHUS 1 3aKOHBI XUMUH /JIex/ 2 2 JI1.2

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen "O6mas xumus"

Jlexmust "OcHOBHBIE 3aKOHBI XUMUN"

OCHOBHBIE IIEJIH U 331291 JUCITUTLTAHBI, €€ CTPYKTYpa U CBSI3b C AUCIUTLUTHHAMY B OOIIEH CHCTEME IMOATOTOBKH CIICIIHATUCTA.
dyHIaMEeHTaIbHBIE 3aKOHOMEPHOCTH XUMHUH KaK TEOPETUIECKON OCHOBBI HOBBIX HAYKOEMKHX TEXHOJOTHI. OCHOBHEBIE
CTeXHOMETpHUYECKUE 3aKOHbI. OCHOBHBIC HAMPABICHHUS TEXHUYECKOT0 MPOrpecca B OTPACIIH.

Jlexuus "Ctpoenue Beniectna”
Crpoenne aroma. KBanToBsle unicia. Pacripenenenue 31eKTpOHOB IO YPOBHSAM U MOAYPOBHAM. BiusiHue CBOHCTB XMMUYECKOTO
JIEMEHTA B 3aBUCUMOCTH OT €T0 JIEKTPOHHON KOH(PUTYpaLH.

Jlexuus "Tlepuonuyeckuii 3akon /{.11.Menneneena".
CTpyKTypa nepuoin4eckoi cucreMsl. IlepuognyHOCTh H3MEHEHUsI CBOMCTB XMMUYECKUX JIEMEHTOB U UX COEANHEHHH.

Jlexmus " Xumuueckas CBS3b'".

OcHOBHBIE CBOWCTBA XUMUYECKOH cBsA3U. KoBanenTHas xumudeckas cBs3b. [lonapaocTs cBsa3u. Haceimaemocts. HanpaBineHHOCTS.
Honnas cBa3b. Kpuctamnsl. Merannndeckas cBsi3b. BogoponHas cBa3b. Ban-nep-BaanscoBo B3auMoelCTBUE MOIeKyl. Biusaue
THITa XUMUYIECKON CBSA3M HA (PU3NKO-XUMHUYECKHE CBOHCTBA BEIIECTB.

Jlexnus "XumMuueckas TepMOAMHAMUKA"

DHepreTHka XMMHYECKHX Iporeccos. [ToHsTHE TepMonHaMuueckoi cucteMsl. Bunsl ciucreM. TepmoanHaMuieckue mapamerpsl
cucreMsl. Kimaccudukarms TepMoIHaAMHIECKUX IPOIieccoB. BHYTpeHHSS SHEepTHs ¥ SHTATBIHSA. TemoBble 3 EKTH 1 UX
UCTIONB30BaHNE B XUMHYIECKOH TexHoIoruu. JuTponus. JHeprust [ n66ca. OCHOBHBIE 3aKOHBI TEPMOJHMHAMHUKY.

Jlexmus "XumMuueckas KHHETHKA"

CkopocTb XUMUYECKUX peakuuil CKOpOCTh XUMHUYECKUX PEaKIUi B TOMO- U FE€TEPOreHHbIX cucreMax. dakTopsl, BIUAIOIIUE HA
ckopocth peakiuii. Teopust Appenuyca. Karannzatopsl. [OMOreHHBIN 1 reTeporeHHbId Katanus. 3aKoH JeHCTBYIOMINX MAcC IS
HeoOpaTuMbIX peakiuid. [Ipasuna Bant-I'odda. Xumudeckoe u pa3zoBoe paBHOBECHE

[TonsTHE 00 0OPAaTUMBIX M HEOOPATHMBIX PEAKIMAX. XUMHIECKOEe paBHOBECHE. 3aKOH JICHCTBYIOIINX Mace Il 00paTHMBIX
peaxuuii. @akTopsl, BAUAOIUE HA XuMuueckoe paBHoBecue. IIpunnun Jle Hlarense.

Jlexuus "PacTBOph! 1 UX cBolicTBa"

Knaccugukamnust pactBopoB. CriocoObI BEIpaXeHUsT KOHLIEHTPAIIMY PAacTBOPa. PACTBOPEI HEANEKTPOIUTOB M UX KOJUIUTATUBHBIE
cBolicTBa. 3akoH pa3baienust OctBanpaa. Teopus dNMeKTPOIUTHYECKON Auccounanyy. CTeneHb 1 KOHCTaHTa AUCCOLUALINY.
Crnabble ¥ cuIIbHBIC AJIEKTPOJIUThL. CBOMCTBA PACTBOPOB AIICKTPOIUTOB.




Jlexuus "MonHno-oOMeHHbIe peakuuu. [ uaponus coneir”
HonHoe npousBeneHne Bobl. BogopoaHsiii mokazarens. MHaKaTopsl. OCHOBHBIE TUIIBI THApOJH3a conei. Onpenenenue pH B
kaxaom tune. Ctenens ruapoin3a. OakTopsl, BIUSIONINE Ha MPOIECC THAPOIH3A.

Jlexuus "OkwucnuTenbHO-BOCCTaHOBUTENBHBIE peakunu (OBP)".

OcHOBHBIE MOHATHUS JaHHBIX peakiuil. CteneHp okucieHuss. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA 3JIEMEHTOB U MX
coenuHeHui. [IpaBuiio anexTpoHHOrO Oananca. YpasauBanus OBP MeTomamMu 31€KTPOHHOTO M HOHHO-3JICKTPOHHOTO OanaHca.
PasznoBuanoctu OBP. Baxkneiiue oKucIuTenu 1 BOCCTaHOBUTENU. OKUCIUTENIBHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTD
XUMHUYECKHUX 3JIEMEHTOB.

Jlexnust "OCHOBBI 31EKTPOXUMUU"

[ToHsITHE ANEKTPOXUMUYECKON CUCTEMBL. BUbl cCTeM. DNEKTPOIHBII MOTEHIMAT MeTaJIa. DIEKTPOXUMUYECKUH P
HanpspkeHni. CBOMCTBa psiia aKTUBHOCTH. XMMHUECKHE UCTOYHUKH 3JIEKTpHUUecKoro Toka. ["anpBanndeckuii snement. [lpunnun
pa6otsl. Pacger DJIC. DnekTponu3 BOAHBIX PACTBOPOB U €0 3aKOHOMepHOCTH. Koppo3us MeTayuios. 3anyra METaIoB OT
KOppO3uu. AKKyMYJSTOpbl. Buapl. [IpuHiun paGoTsl.

6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BH/I0B OLICHOYHBIX CPEACTB

BrInonHeHbIe U 3alUIICHHBIE Ta00paTOpHBIC PAOOTHI
BEINoNTHEHHbIE M 3aYTEHHBIE KOHTPOJIbHBIC PA0OTHI
3aueT no AMCUUIIMHE

6.2. TeMbI MUCbEMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

TuroBsIe BOIPOCH! K MOATOTOBKE 3aIIUTHI IAOOPATOPHBIX PabOT MO TUCLUIIINHE

L. OCHOBHBIE 3aKOHBI XMMHH. 3aKOH COXPAHEHUS MAacChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTajipo U €ro
CeACTBUS. 3aKOH 3KBUBAJIEHTOB. ONpeieNeHne SKBUBAIIEHTHBIX MacC IPOCTHIX U CJIOKHBIX BEIIECTB.

2. Teopun crpoenus atoma Pesepdopra u bopa. CocraB aroma. OTHOCHTENIBHAS aTOMHAsE Macca 3JIEMEHTa.

3. KBanToBble yncrna.

4. Pacnipenienenye 31IeKTPOHOB MO SHEPreTHYECKUM YPOBHAM M noaypoBHaM. IIpunmun Ilaymu. Ipasuno Xynaa. IIpaBuio
Kneukosckoro.

5. Ionsatue 06 s-, p- ,d- ,f- smemenTax. XapakTep COeAMHEHUH UMU 00pa3yeMBIX.

6. Iepnoauueckuit 3akoH. CTpyKkTypa mepuoguueckoil cuctemsl. [IonsTHe o rpymnmax, MoArpynnax M nepuojax.

HepI/IO,ZII/IquKOC W3MCHCHUE CBOMCTB XUMHYECCKHX DJICMCHTOB B Tpyniax v nepuoaax: 3apsai saapa; paanyc atoMa,; SHEprusa
HNOHU3AINHU; DHEPTHUA CPOJACTBA K DJICKTPOHY; DJIICKTPOOTPHUIATEIIbHOCTD, OKUCIUTCIbHO-BOCCTAHOBUTECIIBHBIC CBOMCTBA.

7. [lonsaTre o BHyTpeHHel 3Hepruu cuctemsl. [lepBbiil 3aK0H TepMoAMHAMUKH. Ero nmpumeHeHue [uisi H30XOPHBIX U
M300apHBIX IIPOLECCOB.

8. INonsatne o6 sHTanemmH. 3akoH ['ecca u ero ciaencteus. [loHATHE O TemoTax 0Opa3oBaHMS CIIOXKHBIX BemecTB. Pacuer
U3MEHEHHUS SHTAIBINH IPU XUMUUECKUX PEAKIIHAX.

9. ITonsiTue 06 sHTponMuU. BTopoii u TpeTuit 3akoHbl TepMoauHaMuky. CTaHIapTHas SHTponus BemecTsa. Pacyer
W3MEHEHHS SHTPOINU CHCTEMBI.

10. INousaTne 06 n300apHO - M30TepMUUECKOM HoTeHIaie. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. Y CIOBHS BO3MOXKHOCTH
npoTekaHus npouecca. Pacuer usmenenust ceo0oiHoi snepruu ['n6oca.

1. Xumnueckas kuHeTHKa. CKOpPOCTh XMMHUYECKOH peakiMu B TOMOTEHHON M reTeporeHHol cucreMax. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOH PEaKINK OT KOHIEHTPAIH. PU3MIeCKHil CMBICT KOHCTAHTBI CKOPOCTH XMMHIYECKOH PeakIvy.

12. BnusHue TemmepaTypsl Ha CKOpPOCTh XuMuueckoil peakiuu. ITpasuno Bant IN'odda u TemneparypHslil korddurment.
Teopust AppeHuyca. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PeaKkIMU OT SJHEPIHU aKTUBALUH.

13. Karanmns. OcHOBHBIC TONIOKEHUS TEOPUH KaTaian3a. MeXaHH3M FOMOTEHHOTO M TeTePOTeHHOTO KaTan3a.

14. INousaTre 00 0OpAaTHMBIX PEeaKIUIX U XMMHYCCKOM PAaBHOBECHH. 3aKOH JEHCTBYIOIIMX MAacC AJISl OOPATHMBIX CHCTEM.
CBs13b KOHCTaHTBI PABHOBECHSI C TEPMOIMHAMUYECKHUMU (PYHKITHAMHU.

15. IMpunuun Jle-lllaTense. BausHue u3MeHeHUs] TEMIEPATyphl, AAaBIE€HHs, KOHIIEHTPALUK BELIECTB HA CMEILICHUE
paBHOBECHS B CHCTEME.

16. OOmas xapakTepucTuka pacTBopoB. CIoCOOb!I BEIpaK€HHs KOHIICHTpALUil pacTBOPOB.

17. TepmonuHaMuKa IPOLECCOB PACTBOPEHUs. BnusiHue TemmepaTypsl U AaBlI€HHsS Ha paCTBOPUMOCTH BEIECTB.

18. KomnmuratuBHble CBOHCTBA WaealbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctsus. CriocoObr
OIIpeeIeHIs MOJIEKYIIPHOX MacChl PACTBOPEHHOTO BEIIECTBA.

19. [Tonsatue 06 s>nexTponurax. Teopus saeKTpoaUTHYECKOHN qucconnanuu. OOMUN NPUHLIMT JUCCOLMALTUHN. DIEKTPOIUTHL.

OCHOBHBIE MOJIOKEHHS TEOPUH HIIEKTPOINTHIECKOH Aucconuanuy. Jucconnarys KUcuoT (OAHO- 1 MHOTOOCHOBHBIX ), OCHOBaHUH
(omHO- ¥ MHOTOKHCIIOTHBIX), COJICH (CpeTHHX, KUCIBIX, OCHOBHBIX).

20. KonnmuraTtusHbIe CBOHCTBA pacTBOPOB MEKTPOIUTOB. M3oToHnueckuit kodddunuent. Crenens auccormarmu. [lorsTue o
CHJIBHBIX U CJ1a0BIX AIIEKTPOJINTAX.




21. Cna0bsbie anextponutsl. KoHcranta auccouuanuu. 3akoH pazbasineHus OcTBajibla.

22. CunbHble NMEKTPONUTH. AKTUBHOCTb HOHOB. IIOHATHE O KaXKyleHcsl CTENEeHH AUCCOLMAIN.

23. HonHoe npoussenenue Boasl. Ilokazatens Bogopona. MHAMKATOPEL.

24. VoHHO-00MEHHBIC PEeaKINX B PACTBOpPAx 3JIEKTPOIHTOB. Y CIOBUS HEOOPATUMOCTH MOHHO-OOMECHHBIX PEaKIIHH.

25. XKectkoctp Boabl. Bpemennast u nmocrosianas. CnocoObl ycTpaHeHHS .

26. I'mpponus coneit. O6paruMocTs ruaponusa. Crenens ruaponusa. KoHcranTa runponnsa. YClOBHS YCHICHHS THAPOIIH3A.
T'unponms pa3IMYHBIX THIIOB CONEH.

27. OxucnurtensHo-BoccTaHoBUTeNbHBIE peakuud (OBP). TloHsTHE O CTEeNeHn OKHCICHUS, OKUCIUTENSIX U
BOCCTaHOBHUTEISAX. BaykHelIIne OKUCIUTENHN 1 BOCCTAHOBUTEINH.

28. MeToabl cocTaBlIeHHUs] YPaBHEHUHM OKUCIUTENIBHO-BOCCTAHOBUTENBHBIX peakiuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopust AMEKTPOAHBIX NOTEHIMANOB. YpaBHeHne HepHera. OnpeneneHne CTaHIAPTHBIX ICKTPOAHBIX MOTECHIHAIOB.
YeTpoiicTBO BOAOPOAHOIO IeKTpoaa. P HanpsykeHUi MeTaioB.

30. lanbBaHWYecKe 7EMEHTHI. Y CTPOUCTBO W mpuHIUN padoTel. Pacuer JJIC.

31. DNeKTpoIN3 B paciulaBax M pacTBOpax AMeKTposanToB. [lociienoBaTenbHOCTS MPOIIECCOB MPOTEKAOUINX HA aHOAE U
kaToze. 3akoHsl Papajes. Pacuer 06beMa 1 MacChl BEMIECTB, BBIICIUBIINXCA TPH dNeKTponuse. [IpuMeHeHne anexTponamsa.

32. Koppo3sus meramios. Xumudeckas ,3iaekrpoxumudeckas. CrocoObl 3alllUThl METAJIOB OT KOPPO3UH.

33. Axxymynstopbl. Kucnorasie. Illenounsie. [IpuHnmmn paboTh.

TunoBble 3a7aHUs 10 JUCLIUIIINHE:

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

2. Pacrincath 5MeKTpOHHYIO KOH(UTYpAIMIO aToMa MapraHia. YKa3aTh BO3MOXKHBIE BaJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
OnucaTh KBAaHTOBBIMH YHCIaMU BaJICHTHBIE 3JIEKTPOHBI aTOMA.

3. Paccunrtath TemoBoi 3pdeKT peakiuu ropeHus aneTHieHa (H.y.)

4. PaccuuraTh, BO CKOJIBKO pa3 M3MEHUTHCS CKOPOCTh XMMHUYECKOM peakiuy , eciid yBeIUUuTh Temmeparypy c¢ 50 go 80
rpagycoB 1o Llenbcuto, TemuepaTypHblil K03 GHUIMEHT paBeH 3.

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

- YBEIUYUTh TEMIIEPATYpy
- MOHU3UTH KOHLEHTPALUIO Beuiectsa B

- IIOHU3UTH [1aBJIEHUE B CUCTEME

HaNMCcaTh BBIPAKEHUE U1l KOHCTAHThl PABHOBECHUS JTaHHOHN pEaKIMH.

6. Paccuntars MomsapHyro koHumeHTpamuio 200 r 20% pactBopa xyopuaa kamsrus ([1=1,015 r/mm).
7. Ha ckonbko MOHM3HUTHCS NaBieHUe mapa Haj pactBopoM mpu 25 °C, cogepkammM 15 1 rmoko3sl B 150 r Boasl. Jasnenue
Hapa HaJl YUCTHIM pacTBOpHTENeM(IIpH TOI ke TeMneparype) paBHo 26 klla.
8. Hanmcats peaknuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxkIoM cilydae THIPOJIN3a.
9. YPOBHATE METOJOM JIEKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2S0O4 = Na2S0O4 + MnSO4 + K2S04 + H20
10. Paccunrate 3JIC ranbBaHUYECKOIO 3JEMEHTA, COCTOSILEr0 U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/m u [0,01] Monb/1. YKa3aTs HampapieHne IBUKEHUE DIEKTPOHOB.

NnnuBuayansHbIe 3aaHUS:

"OcHoBHBIE 3aKOHBI XUMUH. CTpoeHne aToMa. XUMHYECKasi CBSI3b"
"DHepreTrka XUMHYECKHUX MpeBpalieHnii"

"KuneTtrka XuMu4ecKkux peakuuil. Xumuueckoe paBHoBecHe"

"CocraB 1 cBOHCTBa pacTBOpOB. Peakmnu norHoro oomena. I'maponus conei”
"OKHCIUTENFHO-BOCCTAHOBUTENbHBIE PEAKIUH. DIEKTPOXUMUS"

6.4. MeToauueckue MaTepHaJibl, ONpeessioniie Npoue1ypbl OlleHHBaHUSA

PerieHne THNOBBIX 3aaHMI, TECTOB, 3alllTa TEOPETHYECKOTO MaTepralla Ha JJabOpaTOPHBIX 3aHATHSAX.
JlabopaTopHast paboTa CUMTAETCS CAAHHOM, IIPH BEIIIOTHEHNH CIEAYIONINX YCIOBHH:CTY/ICHT HA HEll IPHUCYTCTBOBAJ, BBITOIHHI,
3aIIUTUI TEOPETUIECKUH MaTepuan o AaHHoH TeMe. KoHTpombHas paboTa cunTaeTcs BBIIOIHEHHOH, IPH PELICHHH CTyIEHTOM
70% 3amaHuii coaepKaIUXCs B BapHaHTE.

3a4er 1o JUCIUIUIMHE CTaBUTCS IT0 UTOTaM PabOTHI 00yJaromerocs B TEYCHHE CEMECTPa, BEIPAKCHHBIM B BHJIE BHITIOIHCHHUS
KOHTPOJIBHBIX Pa0bOT, pabOThI Ha KOJUIOKBHYMAX, BBIIIOIHEHHUS W 3aI[UTHI JJAOOPATOPHBIX padoT.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

7.1 PexoMenayemast 1uTepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA
JI1.1 |I'nunka Huxomnai 3amaun M ynpakHeHHU 1o o0Iel XUMHH: y4el. mocodne Mocksa: Unterpai-
JleonnnoBuu IIpecc, 2001
JI1.2 [Pocun U. B., Tomuna |OOmas u Heopraundeckas xumust. CoBpeMeHHBIH kypc: YdaeOHoe Mocksa: U3garenscTBo
JL I mocobue i 6akaaaBpoB HOpaiir, 2016

7.1.2. JlonojiHuTEIBHAS JIUTEPATYpPa




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 |SpocnaBueBa AHHa Xumus: 1a0apOTOPHBINA MPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
JI2.2 | ButBunuHa ['asninHa OO6mast XUMHUs: JTabOPaTOPHBIN MPAKTHKYM: IJ1s cTyad. 1 Kypca, 00yd. Hosocubupck: HU'ABT,
Hukonaesna o crert. 280700 "Texunochepnast 6e3o0nacHOCTS" 2012
7.2 IlepeyeHb pecypcoB HH(POPMAIIMOHHO-TEIEeKOMMYHUKaIMOHHOM ceTH ""UHTepHeT"
D1 | Koncmekt nekiuii mo obmieil XuMun
32 | O6pa3zosatensHsiit moptan CI'YBT. DnexrponHsii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIUHBI (MOAY JIsI)
Hasnavenue OobopynoBanue
VYueOHas aAyIUTOPHS quts | AynuropHast gocka; Kommiekt ygeOHoi MebOenn; KoMIIIeKkTsl XUMHYECKOH TOCYIBl U PEaKTHBOB
TIPOBEICHHSI TPYIOBBIX U | U1 TIPOBEJICHUST XUMHYECKOTO TIPAKTUKyMa; BBITSDKHOH 1kad
WHIWBUIYaJIbHBIX KOHCYIbTAIMHA
YuebHas ayJUTOpHs quist | AynutopHast nocka; Komruiekt yde6HOM Mmebenu; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP
MIPOBECHUS 3aHATHA | (CTalMOHAPHBIN), SKpaH (cranuoHapHslii), [IK (mepenocHoit)

JICKIIMOHHOI'O THUIIa

Kab6uner

XUMHH - ydeOHas | AyauropHas nocka; KommekT ydeOHOH Mebenn; KOMIIeKTl XMMHUECKOil MOCYAbl U PeaKTHBOB

aymuTopUst I TPOBEAEHHS | IS MPOBEACHUS XMMUUECKOTO MPaKTHKyMa; BeITsokHOIM mikad

1a00PaTOPHBIX 3aHATHIH

[Tomemenue i | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., mnomkirodeHHBIX K cetd "HHTepHer" w
CaMOCTOSITETLHON paboThI | oOecreunBaOMUX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYI0 — Cpeay
00yJaronuxcs YHuBepcurera.




