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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 3a04yHas
OO01mmast TpyI0eMKOCTh 33ET
YacoB 1o yueOHOMY IJIaHy 108 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE: 3ayeTsl 1

ayAUTOPHbIE 3aHATH 12

caMocCTosTeIbHas paboTa 94

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 1
— Hroro
Bup 3anaruit v | P
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

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
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cmapwuti npenodasamens , Moxposuykas Hamanwvs Biaoumuposna
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

TpeGoBaHus K NpeABAPUTEIbLHOI HOATOTOBKE 00y4alOLIerocs:

2.2

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

221

Marepuanoseaenue. TeXHOI0IUs KOHCTPYKLIMOHHBIX MAaTEPUAIIOB

222

dusuka

223

MeTpOJ'IOFHﬂ, 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 TECOPUU YIPABJICHUA TEXHUICCKUMHU CUCTEMaAMU

2221

Mexanuka

2.2.22

Texnonornyeckas (IIpOU3BOJCTBEHHO-TEXHOIOTUYECKAs) IPAKTUKA

2.2.23

®unocodus

2.2.24

DKOHOMHUYECKasi TEOPUS

2.2.25

MeHeKMEHT

2.2.26

Mertposnorus, CTaHIaPTU3AIMS B CePTUDUKALIUSL

2.2.27

IIpaBoBenenue

2228

CraTucTuka

2.2.29

praBHeHI/Ie CONUAIBHO-TPYAOBBIMH OTHOIICHUAMMN

2.2.30

MO}]CJTPIpOBaHI/Ie TPAHCIIOPTHBIX MTPOLECCCOB

2.2.31

VYpasneHue nepcoHaaoM

2.2.32

VYueT u aHaIn3 X03IMCTBEHHOMN JIeITEIbHOCTH

2.2.33

HHdopMannoHHbIE TEXHOIOTHI

2.2.34

Teopus TPaHCTIOPTHBIX MPOIIECCOB U CHCTEM

2235

DOUHAHCOBBIN MEHEIPKMCHT

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA TUCIUITJINHBI

(MOZY.JI)

YK-1: Cnioco0eH ocymecTBJIATH NONCK, KPUTHYECKU aHATU3 U CMHTe3 HHGOPMALMHU, NPUMEHATh CUCTEMHBbIH MOAX0 A
pelleHUs NOCTABJIEHHBIX 3a/1a4

VYK-1.1: OcymiecTBisieT MOUCK U CHHTE3 MOJTYYCHHON HHPOPMALINH ISl PSIICHUS TOCTABICHHBIX 3324

YK-1.2: IIpoBomuT KpuTHYECKNIT aHATH3 HHGOPMAIINY TIPH PEIIEHIH TIOCTABICHHBIX 3312




OIIK-1: CniocoGeH NpUMEHATh eCTeCTBeHHOHAYYHbIe H 00IleMHKeHePHble 3HAHHUA, MeTObl MAaTEMATHYeCKOI0 AHAIN3A U
MO/eJUPOBaHNsA B IPOGecCHOHAILHOM e Te1bHOCTH;

OIIK-1.1: Micnionk3yeT NpUHIUITBI €CTECTBEHHOHAYYHBIX W OOICHH)KCHEPHBIX 3HAHUH B IPO()ECCHOHATBHOM AATEIBHOCT

OIIK-1.2: BrameetT MeTogaMi MaTeMaTHYECKOTO aHAIM3a B IPO(ECCHOHAIBHO eI TeTbHOCTH

OIIK-1.3: Brageet MeTOgaMu MaTeMaTHYECKOTO MOJICTTHPOBAHUS B IPO(ECCHO-HANBHOMN NeITeTbHOCTH

OIIK-3: Cnoco0en B cdepe cBoeii npodeccuoHaTbLHOM AesITeTbHOCTH NMPOBOIUTH U3MepPeHUs1 U HAa0JII0IeHusl, 00padaThIBaTh
U MPEeACTABJATH IKCIICPUMEHTAJIbHBIC TaHHbIC U PE3YJIbTAThbI HCHLITaHHﬁ;

OIIK-3.1: TToHrMaeT METObI M CIOCOOBI U3MEPEHHSI U HAOIIOACHH

OIIK-3.2: CiocoOeH mpoBOIUTE H3MEPEHHS 1 HaOIoAeHNS B chepe cBoeH mpo-(hecCHOHATBHON AeSTEIbHOCTH

B pe3yiabTaTe 0CBOCHUN JUCHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 (3uaTsb:

3.1.1 [ OcHOBHBIE 3aKOHBI OPTaHUIECKON M HEOPTaHMIECKOH XUMHH; KJIACCH(UKAITIIO ¥ CBOHCTBA XMMUYECKHX JIEMEHTOB,
BEIL[ECTB U COCTUHEHNH, UX Ha3HAUeHHEe U 00JIacTH MPUMEHCHHUS.

3.2 | YMeTh:

3.2.1 | Ucnionb30BaTh OCHOBHBIE JIEMEHTAPHBIE METOAbl XUMUYECKOTO UCCIIeI0BaHUs BELLIECTB U COEIMHEHUH.

3.3 | Bnagersn:

3.3.1 | CrtocoOGHOCTBIO BHIITOJIHEHHSI OCHOBHBIX XMMHYECKHX JTa00PaTOPHBIX OIeparuii.

4. CTPYKTYPA JUCHUILIAHBI (MOIY.JI5T)

Bun HaumeHoBaHuUe pa31esioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT

Paznen | Paszmea 1. Oomast xumus

Jlex OO11He 3aKOHBI XUMHH. XUMHYECKast TEPMOTUHAMUKA U KMHETHKa. /JIek/ 1 2 JI1.1
31

J1a6 CKOpoCTh XUMUYECKOH peakmuu /J1ab/ 1 2 JI.1J11.2
32

Cp WnnusugyansHoe 3aganue Nel /Cp/ 1 24

Jlex PactBOpEI U HX cBOiicTBa. OKHCIUTETFHO-BOCCTAHOBUTEIBHBIE 1 2 J1.1J11.2

peaxiyu. /JIex/ 22

Jla6 Xumuueckoe paBHoBecHe /J1a6/ 1 2 JI1.2712.1
32

Cp WNuauBnayansHoe 3amanue No2 /Cp/ 1 24

Jlex OCHOBBI 3JIEKETPOXUMHUU. ["allbBAHUYECKUE IIEMEHTHL. 1 2

Onexrpomus.Kopposus metamnos. /JIex/

JIab OKHCAUTETPHO-BOCCTAHOBUTENBHBIC peakiuy /J1ab/ 1 2 J1.1
J11.2J12.1
32
Cp WNuauBnayansaoe 3amanue Ne3 /Cp/ 1 24
Cp IMonroroBka k taboparopHbM pabotam /Cp/ 1 22
HKP KowmmurekcHast koHTpOsbHas padora /MKP/ 1 2 JI1.1J11.2

€}




5. COJEP’JKAHUE JUCLUIIIMHBI (MOAY.JIST)

Pasnen "O6mas xumus"

Jlexmust "OcHOBHBIE 3aKOHBI XUMHUN"

OCHOBHBIE TIEJH U 33/1a4H JUCITUTLTIHEI, €€ CTPYKTYpa U CBSI3b C AUCHUILUTUHAMY B OOIIEH CHCTEME IMOTOTOBKY CIIEIHAITUCTA.
OyHIaMeHTATbHBIC 3aKOHOMEPHOCTH XHMHUH KaK TEOPETUUCCKOI OCHOBBI HOBBIX HAYKOEMKHX TEXHOJIOTHiI. OCHOBHEIC
CTEXHOMETpHUYIECKHE 3aKOHbI. OCHOBHBIC HANPaBIECHHUS TEXHUYECKOTO MPOrpecca B OTPACIH.

Jlexnus "Ctpoenue BemiecTsa"
Crpoenne aroma. KBaHToBBIC yncia. PacmipeeneHue 3IeKTPOHOB MO YPOBHSIM U MOJYPOBHAM. BIusiHUE CBOHCTB XUMUYECKOTO
9JIEMEHTA B 3aBUCUMOCTH OT €T0 JIEKTPOHHON KOH(UTYpaIny.

Jlexmus "Ilepuoanyeckuii 3axon J[.M1.Menaeneesa'.
CTpyKTypa MepHOINIeCKOi cucTeMbl. [IepHoAMIHOCTh H3MEHEHHUSI CBOHCTB XMMUYECKUX SJIEMEHTOB M UX COCIMHCHHH.

Jlexnms " Xummuaeckast CBsI3b".

OcHOBHBIE CBOHCTBA XUMUUECKOH cBA3U. KoBaneHTHas xumudeckas cBs3b. [TonapaocTs cBsa3u. Haceimaemocts. HanpasneHHOCTS.
Wonnas cBa3b. Kpucramiel. Merannuueckas cBa3b. Bonopoanas cBsi3b. Ban-znep-BaanbcoBo B3auMoeicTBUE MoKy 1. BiusiHue
THIIa XUMHYIECKOH CBSA3M HA (PU3NKO-XUMHUIECKUE CBOHCTBA BEIIECTB.

Jlexuus "Xumuueckas TepMOAMHAMHUKA"

DHepreTuka XMMHUECKUX TporieccoB. [ToHsITHE TepMOaHAMHYECKON cucTeMbl. Bupl cuctem. TepMoarHAMITUECKHE TapaMeTphl
cucremsbl. Knaccudukanus TepMoInHAMHIECKHUX MPOIECCOB. BHyTpeHHsIs sHeprus U dHTanbnus. Termnobie 3G deKTs u ux
WCIIOIb30BaHUE B XUMHUECKON TEXHOIOTHH. DHTponus. DHeprus 'noo6ca. OCHOBHbIE 3aKOHBI TEPMOIMHAMUKH.

Jlexmus "XumMudeckas KHHeTHKA"

CkopocTb XUMHUYECKUX peakiuit CKOPOCTh XMMUUECKHX PEaKIHi B TOMO- M TeTepOreHHbIX cucTeMax. @akTopbl, BIUSIONINE HA
ckopocTb peakuuil. Teopus Appennyca. Katanusaropsl. 'oMOreHHBII U reTeporeHHbIH KaTaiau3. 3aKoH JEHCTBYIOIINX MAcC Ui
HeoOpaTMBIX peakiwid. [Ipasuna Bant-I'odda. Xummaeckoe n dpa3oBoe paBHOBeCcHE

INonsTre 06 06paTUMBIX I HEOOPATHMBIX PEAKIUAX. XUMHUECKOE PaBHOBECHE. 3aKOH JCHCTBYIOMINX MacC JUIsl 00paTUMBIX
peakiuii. ®akTopsl, BIUsIONME HA XUMUUdeckoe paBHoBecue. [Ipunnun Jle [llarense.

Jlexuus "PacTBOpHI 1 UX cBOlicTBA"

Knaccugukanus pactBopoB. CrocoObl BEIpaXXeHUsT KOHLIEHTPAIMY PacTBOpa. PACTBOPBI HEANEKTPOIUTOB U UX KOJUIUTAaTUBHBIE
cBoiicTBa. 3akoH pa3dasneHust OctBanpaa. Teopus s7eKTponuTUYecKor qucconuanui. CTerneHb U KOHCTaHTa AUCCOIMALINY.
CnaOble ¥ CHIIBHBIC DJIEKTPOIUTHI. CBOMCTBA pACTBOPOB JIEKTPOJIHTOB.

Jlexuus "MonHno-oOMeHHbIe peakuuu. [ uaponus coneir”
HonHoe npousBeneHne Boabl. Bogopoausiii mokazarenb. MHarKkaTopsl. OCHOBHBIC TUIIBI TUApOJH3a conei. Onpenenenue pH B
kaxaom tune. CterneHs rupon3a. OakTopsl, BIUSIONINE HAa MPOIIECC THAPOIH3A.

Jlexuus "OxucnuTenbHO-BOCCTaHOBUTENBHBIE peakunu (OBP)".

OCHOBHBIE TTOHATHS TAHHBIX peakiid. CTeneHs okuciaeHnst. OKHCINTEIbHO-BOCCTAHOBUTEIBHEIE CBOMCTBA 3JIEMEHTOB M UX
coexuHeHui. [IpaBmito anexTpoHHOrO Oananca. YpasauBanus OBP MeTonamMu 31eKTpOHHOTO M HOHHO-3JICKTPOHHOTO OanaHca.
PasnoBugnoctu OBP. Baxknelimue okucnuTen ¥ BoccTaHOBUTENU. OKHCIUTEIbHO-BOCCTAHOBHUTENbHAS ABOMCTBEHHOCTh
XHMHYECKHUX IEMECHTOB.

Jlexnust "OCHOBBI 31EKTPOXUMUU"

[ToHsATHE EKTPOXMMHUYECKON CHCTEMBIL. BHIbI crcTeM. DNeKTpOJHBIN MOTEHNNAI MeTalia. DIeKTPOXUMUYECKUI psiz
HarpspkeHuH. CBOMCTBA psa aKTHBHOCTH. XUMHYIECKHE HCTOYHHUKH JIEKTPUIECKOTo Toka. ["ampBaHmdeckuii anemMeHT. [Ipuammmn
pabotsl. Pacger DJIC. DnekTponn3 BOAHEIX PACTBOPOB U €0 3aKOHOMEepHOCTH. Koppo3us MeTayuioB. 3amnmra METaioB OT
KOppo3uH. AKKymyasTopsl. Buasl. [Tpunimn paGoTs.

6. POHI OIEHOYHBIX CPEJICTB

6.1. ITepeueHb BUI0OB OLICHOYHBIX CPEACTB

BrImonHeHbIE U 3alUIIICHHBIE Ta00paTOpHBIC PA0OTHI
BBINONTHEHHbIE M 3a4TEHHBIE KOHTPOJIbHBIE PA0OTHI
3ayer 10 AUCLUIIINHE

6.2. Tembl NHCBMEHHBIX padoT

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

TuroBkIe BOIPOCH! K MOATOTOBKE 3aIUTHI JIADOPATOPHBIX PadOT MO JUCIIUIIINHE




1. OCHOBHBIE 3aKOHBI XUMHH. 3aKOH COXPAHEHHS MAcChl BEIIECTB. 3aKOH ITOCTOSHCTBA COCTaBa. 3aKOH ABOTaApO U €ro
CIJIEJICTBHSL. 3aKOH 9KBHBaJICHTOB. OnpeieleHHe SKBUBAJICHTHBIX MACC IIPOCTHIX U CIIOKHBIX BEIIECTB.

2. Teopun crpoenus atoma Pezepdopra u bopa. CocraB atoma. OTHOCHTENBHAST aTOMHAsI Macca 3JIEMEHTa.

3. KBanTOBBIE UMCHA.

4. Pacnipenenenne 351eKTPOHOB MO YHEPreTUUECKUM YpPOBHAM M moaypoBHsM. [Ipunuun ITaymu. ITpaBuno Xynna. Ilpasumno
KneukoBckoro.

5. ITonsatne 06 s-, p- ,d- ,f- smemenTax. XapakTep COeAMHEHUH UMH 00pa3yeMBIX.

6. INeproandeckuit 3akoH. CTpyKTypa meprogudeckoil cuctemsl. [IoHsTHEe O Tpymmax, MOATPyNHIax M HepHoAax.

HepI/IOI[I/I‘{eCKOC HU3MEHEHHE CBOMCTB XMMHYECKUX 3JIEMEHTOB B I'pynmnax v nepuoaax: 3apsaq sapa; paanyc atoMa, SHEprusa
HOHU3ANH; SHCPTHA CPOJACTBA K DJICKTPOHY; SJICKTPOOTPHUIATCIBHOCTD; OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIC CBOMCTBA.

7. IlonsaTue o BHyTpeHHel 3Hepruu cucreMsl. IlepBblii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
1300apHBIX MPOLIECCOB.

8. [Monstue 06 sHTanbmuu. 3akoH ['ecca u ero cnexcteus. [loHsTHE 0 TeruoTax 0Opa3oBaHMs CIOXKHBIX BellecTB. Pacuer
W3MEHEHHS SHTAIBIINH IPH XUMHUUECKUX PEAKITHAX.

9. INonsTue 06 sHTpOrMU. BTOpOii U TpeTuit 3akoHbl TepMoauHamMuku. CTaHIapTHAs SHTPONHUS BemecTsa. Pacuer
U3MEHEHHUS SHTPOIIHU CUCTEMBI.

10. [NonsTre 006 M300apHO - H30TepMUYECKOM MoTeHIaise. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. Y CIIOBHSA BO3MOKHOCTH
HpoTeKaHus npornecca. Pacuer m3meHeHns ceoboxHoM sHeprun ['mboca.

11. Xumuueckasi KuHeTuKa. CKOpOCTh XUMHUYECKOW Peaklui B TOMOT€HHOW M IeTepOreHHON cucTeMax. 3aBUCHMOCTD
CKOPOCTH XMMUYECKON peaklUK OT KOHIEHTpauuy. PU3HUECKUI CMBICT KOHCTAHTBI CKOPOCTH XMMHUYECKOH peakIyu.

12. BrnusiHre TemmnepaTypsl Ha CKOPOCTh XUMUYeckor peaknuu. [Ipaswio Bant Todda u TemmeparypHbiid KodpdHUIIHEHT.
Teopust AppeHuyca. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOH PEaKIUU OT YPHEPIUU AKTUBALUH.

13. Karanus. OcHOBHbIE MONOKEHUS! TEOPUH KaTaau3a. MeXaHu3M FOMOTE€HHOTO M T€TePOreHHOro KaTauu3a.

14. IonsTre 00 0OpaTHMBIX peakIUiIX U XMMHYCCKOM PaBHOBECHH. 3aKOH JIEHCTBYIONIMX MAacC IS OOPATHMBIX CHCTEM.
CBs13b KOHCTaHTHI PABHOBECHS C TEPMOIMHAMUIECKIMHU (DYHKITHSIMHU.

15. [Ipunuun Jle-lllarense. BausHue u3mMeHeHus TeMneparypsl, JaBlI€HUs, KOHLIEHTPAllMM BELIECTB HAa CMEIIEHUE
PaBHOBECHS B CHCTEME.

16. OO0mas xapakTeprucTHKa pacTBOpoB. CIIOCOOB! BRIpaKEHHUS KOHIICHTPAINi PacTBOPOB.

17. TepmoauHaMuKa MPOLECCOB pacTBOpeHUs. BiausHue TemmepaTypsl U JaBlI€HUs HA PaCTBOPUMOCTb BELIECCTB.

18. KomnuratuBHble CBOMCTBA WaealbHBIX pacTBOpoB. 3akoH BauTt-T'odda. 3akon Payns u ero cinenctsus. CriocoOb
OIpEeIENIEHUS] MOJIEKYIISIPHOM MacChl pACTBOPEHHOIO BELLIECTBA.

19. [MonsaTne 06 >nexTponurax. Teopus >aeKTpoIUTHYECKON qrcconmanyn. OOMUN MPUHINT TUCCOIMAITTHN. DIEKTPOIUTHL.

OCHOBHBIC MTOJIOKEHHS TCOPHH dICKTPOIUTUICCKON Tucconuanun. Juccouuanus KUCIoT (0JHO- U MHOT'OOCHOBHBIX ), OCHOBaHHI
(0JTHO- ¥ MHOTOKHCIIOTHBIX), COJIEH (CpEeIHUX, KUCIIBIX, OCHOBHBIX).

20. KonmuratnuBHbIE CBOHCTBA pacTBOPOB MIEKTPOINUTOB. V3oToHmueckuit koaddunment. Crenens auccormarmu. [lorsTre o
CHJIBHBIX U CIIA0BIX DJIEKTPOJTUTAX.

21. CnaObie anmekTponuThl. KoHcTaHTa aucconuanuu. 3akoH paszoasieHus OCTBajbaa.

22. CUIIbHBIC AJIEKTPOJIUTHL. AKTUBHOCTDh MOHOB. [IOHATHE O KaXyIIeWcs CTENeHU AUCCOIMAIINU.

23. Honnoe npousseneHue Bogsl. Ilokazatens Bogopona. MHAMKATOPEL.

24, HoHnHo-00MEeHHbIE PeaklUl B PACTBOPAX 3JIEKTPOJIUTOB. Y CIOBUS HEOOPATHUMOCTH HMOHHO-OOMEHHBIX PEaKIHH.

25. XKectkocts Bombl. BpemeHHas u nocrostHHas. CiocoOBl yCTpaHSHUS .

26. Tunponus coneit. O6paTuMocTh Tuaponm3a. CteneHs ruapoin3a. KoHcTaHTa ruiposn3a. Y CIOBUS YCHICHUST THAPOIIU3a.
T'unponu3 pa3snuyuHbIX TUIIOB COJEH.

27. OxucnurensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TlonsTHe 0 cTeneHu OKHCIEHHUS, OKUCIUTENIX U

BOCCTaHOBUTEIAX. BaskHelie OKUCIUTENH U BOCCTAHOBUTEIH.

28. MeToabl cocTaBlIeHHUs] YPABHEHUH OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuuil. OBP B pasnuuneix cpenax. Tunst OBP.
29. Teopus >MeKTPOAHBIX MOTEHIMATIOB. YpaBHeHre HepHcra. OnpeneneHne CTaHIapTHBIX 3JEKTPOIHBIX NOTEHIIUAIOB.

VY CTpoHCTBO BOZOPOAHOrO IEKTpoAa. Pan HanpshkeHni MeTasoB.

30. lanpBaHWYECKHE dTEMEHTHI. Y CTPOUCTBO M MpHHIUI padoTsl. Pacuer DJIC.

31. ONeKTponu3 B pacliaBaX M PacTBOpax 3MEKTpoiauToB. [locnenoBaTensHOCTH MPOIECCOB MPOTEKAIOIUX HA aHOIE H
kaToze. 3akonbl Papajes. Pacuer o0bemMa 1 MacChl BELIECTB, BBIICIUBIINXCS TPH AJIeKTpoin3e. [IpuMeHeHne ek Tposn3a.

32. Kopposust MeramoB. XuMuieckas ,2IeKTpoxuMuieckas. Crioco0bl 3alUThl METAIUIOB OT KOPPO3HH.

33. Axxymynstopel. Kucnorusie. [lenounsie. [TpuHmm paGoTsI.

TunoBsle 3a1aHus MO JUCLUIIIINHE:

1. Paccunrtath SKkBHBaJeHTHBIE Macchl cienyrommx coeaunennid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincatb 37MEKTPOHHYIO KOH(UIYpaluio aToMa MapraHiia. YKa3aTb BO3MOKHBIE BICHTHOCTH M XMMHUYECKHE CBOMCTBA.
Omnwcars KBAaHTOBBIMH YHCIIAMH BaJICHTHBIC 3JICKTPOHEI aTOMA.

3. PaccunTars TemoBoi 3¢ (eKT peaknuy ropeHus aneTwieHa (H.y.)

4. Paccuntath, BO CKOJBKO pa3 U3MEHUTHCSI CKOPOCTh XMMHUECKON peaKkiy , €ClId YBeIUUUTh TemiepaTtypy ¢ 50 no 80
rpaaycos 1o Llenbcuto, TemneparypHblid kKo3ddunueHT paseH 3.

5. Kynma cmectutscst xummudeckoe paBHOBecHe cucteMbl A(T) + 2B(r) «»C (x) AH<O ; ecom

- YBEJIMYUTH TEMIIEPATypy
- MOHM3UTH KOHIIEHTPAIMIO BelecTBa B

- MIOHHM3HUTH JAaBJICHUE B CHCTEME

HAINCATh BBIPAXKCHUE IS KOHCTAHTHI PAaBHOBECHS JaHHOM PeakIvy.

6. Paccuntare MomsipHyro koHueHTpanuio 200 r 20% pactBopa xynopuga kaneius ([1=1,015 r/mm).




7. Ha ckoipko MOHU3UTHECS AaBIEHHE Mapa Haja pacTBopoM mpu 25 °C, comepskamuM 15 T rmroxo3sl B 150 r Boxsl. Jlapnenue
napa HaJl YUCThIM pacTBOpHTeNeM(IIpH TOI ke TeMneparype) paBHo 26 xlla.

8. Hanwmcats peakmuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxIoM cilydae THIPOJIN3A.
9. YPOBHATH METOJIOM 3JIEKTPOHHOTO OamaHca

Na2S03 + KMnO4 + H2S0O4 = Na2S04 + MnSO4 + K2504 + H20
10. Paccuntare 5/IC raapBaHHYECKOrO 3JIEMEHTA, COCTOSIIECTO M3 IUIACTHH OJOBA M MEIH, IPH UX KOHIICHTPALUH B

pactBopax cooTBeTcTBeHHO [ 1] Monb/m u [0,01] Momb/1. YKa3aTs HalpaBieHNe NBHKEHUE DIEKTPOHOB.

VunuBrayanbHBIC 3aJaHUS:

"OcHOBHBIE 3aKOHBI XUMUH. CTpoeHne aToMa. XUMHYIECKasi CBA3b"
"DHepreTrKa XUMUYECKUX MpeBpaleHnit"

"KuHeTnka XMMHYECKHUX peakiuid. XMMHUecKoe paBHOBecHe"

"CocraB 1 cBOHCTBa pacTBOpOB. Peakrnm norHoro odmeHa. ['maponmus conei”
"OKHUCIUTEFHO-BOCCTAHOBUTEIBHBIC PEAKIINH. DIEKTPOXUMHUs"

6.4. MeTogn4yecKkne MaTePUAJIbI, ONIPeIeISIONINe MPOLEeAYPhI ONeHNBAHUS

PerieHre THIOBBIX 3a7]aHUH, TECTOB, 3aIlIUTA TEOPETHYCCKOTO MaTepraia Ha 1ab0paTOPHBIX 3aHATHIX.
JlabopaTopHas paboTa cUUTACTCS CIAHHOM, TIPU BBHITIOJHEHUH CIICIYIOIINX YCIOBHIA:CTYICHT HA HeH MPUCYTCTBOBAI, BHITIOIHIII,
3aIUTHI TEOPETUIECKUN MaTepua 1o JanHou TemMe. KoHTponbHas paboTa cunTaeTcs BEIIOTHEHHOH, TP PELICHUHU CTYAEHTOM
70% 3amaHuii coepKALIUXCs B BapUAHTE.

3a4eT Mo AMCIUILTHHE CTABUTCS IO UTOTaM PabOThI 00YJaIONIEToCcs B TCUCHUE CEMECTPa, BRIPAKCHHBIM B BHJIE BBITIOJTHEHHS
KOHTPOJIBHBIX paboT, pabOTHI HA KOJJIOKBIYMaX, BHITIOJTHEHUS U 3aIIUTHI JIAOOPATOPHBIX PadoT.

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

7.1 PexomeHnayemasi iuTepatypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3arnaBue WznarenscTBo, oA
JI1.1 |Pocun U. B., Tomuna |OOmas n Heopranndeckas xumusi. COBpeMEHHBIH Kypc: YdeOHoe Mockga: M3narenscTBo
JL . nocobue it 6akamaBpoB IOpaiir, 2016
JI1.2 | I'nunka Huxonai 3amga4n U ynpakHeHUs o o0mel XUMuH: yael. mocodue Mocksa: Unterpai-
JleonnmoBuu IIpecc, 2001
7.1.2. JlonoJiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTABUTEIIH 3arnaBue UznarenscTBO, roj
JI2.1 | SIpocnaBuesa AHHa Xumust: 1abapoTOPHBINA NPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018

7.2 Ilepeuenn pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"

21 KoHcrekT nekiuii 1o o01eil XuMumu

32 | O6pazoBarenbhbiii nopran CI'YBT. DnektponHsiid kype "Xumus'"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHbBI (MOAYJIS)

Hasuauenune Ob6opynoBaHue
YuebHas AyAUTOPHSA i | AyauropHast 1ocka; Kommiuekt yae6Hoit mebenn; KoMIUIEKTbI XUMHUUECKONW NMOCYAbl U PEaKTHBOB
HPOBECHUS TPYIIOBBIX U | IU1sl IPOBECHHS XUMUUECKOTO MIPaKTHKyMa; BeITsDKHON mKad
WHIMBAYAIbHBIX KOHCYIbTAIHH
YuebHas ayJAUTOpHS quis | AynutopHas nocka; KomrurekT ydeOHOM MeOenn; 6 KOMIUICKTOB Ui J1a0OpaTOpHON paboTHI IO
MPOBEIEHHsT TEKYIIEro KOHTPOJIS | ONPEAETIeHUI0 XKECTKOCTH BOABI (IITAaTHBBI C MpoOMpKamu, HAOOp XMMHUYECKUX PEareHroB); 6
U IPOMEXYTOYHOI aTTeCcTalun KOMIUIEKTOB JUIs JIJaOOpaTOpHOH pabOoThI IO ONPEJEICHHUIO 3IIEKTPOIPOBOAHBIX PACTBOPOB COJNEH

(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEl C TPOOMpPKAaMH, 3JEKTPOIBI H3MEPUTEIBHEIE,
JNIEKTPOAB! CPaBHEHHUs); 6 KOMIIEKTOB AN J1abopaTopHOil paboTI MO  OHPENeNCHUIO
HNOHOOOMEHHBIX peakiuil (IITaTHBBI ¢ MPOOUpKaMH, Habop peakTHBOB, pH-Merpsl); BeITsDKHON

mkad
YuebHas ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynsTumenuitHoe o0opymoBaHHE: IPOEKTOP
[IPOBEACHUS TPYNIIOBBIX U | (cTranmoHapHBIN), 9KpaH (cTanmnoHapHslil), [TK (meperocHoil)

HHAWBUIYAJIbHBIX KOHch'ILTaLII/Iﬁ




