Hokywert noanicar npoggg HEERHPIEE X EHTCTBO MOPCKOI'O ¥ PEHHOT'O TPAHCITIOPTA

NHbopmaumsa o Bnagenbue:

®WO: Moyanun KoHctaHTuH CepreeBuy denepaiabHoe rocyiapcTBeHHoe GIOIIKETHOE
HomkHocTb: U.0. pekTopa

00pPa30BaTEIbLH HHe BbICHIEr BaHUA
lara ﬂO,D,ﬂMC3HMﬂZO?>.O7.2026,€I4 :59 P 0€ YUPEK/ICHHE BHICLIET0 00pasoBa

VHAKANLHE MDOAMMHEIH KNI HPCKHUH rocylapCTBEeHHBIH YHHBEPCUTET BOAHOIO Tpancnopra'

b7695d6b97247fced4385685adb0d9f8e6f2cdff

b1.0.09

XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)
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TIpoduie "BoaHblie MyTH, TOPTHI U THAPOTEXHUUECKUE COOPYKEHUS"
roJl Hayaja noaArotoBku 2022

Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs 3204Has

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgs! KOHTpoOJI 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 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

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
26.03.03 BomHble myTH, MOPTHI ¥ THAPOTEXHUIECKHE COOpykeHUsl. (prka3 MunoopHayku Poccnu ot 21.08.2020 1. Ne 1087)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmabl:

26.03.03 Hanpagienue moarotoBky "BoaHbie MyTH, MOPTHI U THAPOTEXHUYECKHUE COOPYKEHUs"
IMpodnms "BoaHble myTH, HOPTH ¥ THAPOTEXHUIECKHE COOPYKEHH"
roJl Hayaja noAroTosku 2022

Pa6ouyro mporpammy cocTaBuJI(u):
;cmapwutl npenodasamens , Mokposuyxas Hamanes Biaoumuposna
Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadpenpoit Bukynos Cranucias BukropoBuu



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(ECCHOHANBHOM IESTEIbHOCTH.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauiecTByoliee:

2.2.1 | UmxeHepHas KOMIIbIOTEpHast Tpaduka

2.2.2 | BeposiITHOCTb U CTaTUCTHKA

2.2.3 | dunocodus

2.2.4 | 'eonH(pOpMaMOHHBIE CHCTEMBI

2.2.5 | Texnonoruu coopa 1 00padoTKku HHGOPMAITUU

2.2.6 | Texnonorunueckas (IPOEKTHO-TEXHOJIIOTHYECKAs) TPAKTHUKA

2.2.7 | IlporpaMmmupyeMble JIOTHYECKUE KOHTPOILIEPHL

2.2.8 | OxoHOMUKA

3. KOMIETEHI[UY OBYYAIOIIETOCSI, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJYJIS)

OIIK-2: Cnnocoden pemiaTts 3aia4n l'[pO(l)eCCl/IOHaI[LHOﬁ AEATEJIbHOCTH HAa OCHOBE UCIOJIL30BAHUS TEOPETUIECCKUX U
MNPAKTUYCCKUX OCHOB €CTECTBCHHBIX M TEXHUYECCKUX HAYK

OIIK-2.1: Pemenne 3agay mpodecCHOHANBHOM NeSITENFHOCTH ¢ IPIMEHEHHEM MaTeMaTHIEeCKOT0 alapara aHaJTNTHIeCKOi
TeOMeTpUH, THHEHHOH anreOpsl, qudhepeHIHaTbHOT0 M HHTETPATbHOTO HCUUCIICHUS

OIIK-2.2: Perienue 3ana4 npodecCHOHAIBHON AEATENFHOCTH HAa OCHOBE 0a30BbIX (PU3UUECKUX 3aKOHOB

OIIK-2.3: Penrenne 3amau HpO(I)eCCI/IOHaJILHOﬁ JACATCIBbHOCTH HA OCHOBEC 0a30BBIX XUMHYECKHX 3aKOHOB

OIIK-2.4: OmpexneneHne XapaKTePUCTHK XUMHYIECKOTO TIporiecca (SIBICHNUS ), XapaKTEPHOTO U 00BEKTOB MPO(eCCHOHANBHOM
JACATCIBHOCTH, Ha OCHOBE OKCIIEPUMEHTAJIbHBIX I/ICCJ'IG,HOBaHI/Iﬁ

OIIK-2.5: Omnpenenenue xapakTepuCcTUK (HPU3NIECKOTO Mpoliecca (SIBICHUS ), XapaKTEPHOTO I 00BEKTOB MPOohecCHOHaTbHON
JeATEeNbHOCTH, HA OCHOBE TEOPETHIECKOTO (IKCIICPUMEHTAIBEHOT0) UCCIIEIOBaHUS

OIIK-2.6: PenieHne HHXEHEPHO-TEOMETPHUICCKHX 3a/1a4 TpapHUECKUMH CIIOCO0aMH

OIIK-2.7: BeiOOp pacyeTHBIX 3aBUCUMOCTEMH ISl pelIeHHs 3a/1a4 TPo(eCcCHOHAILHON IeATENIFHOCTH, OCHOBaHHBIX Ha 3aKOHAX
JIBIDKEHHSI M pAaBHOBECHS KU IKOCTEH, SKCIIEPUMEHTABHBIX UCCIIEA0BAHUAX

OIIK-2.8: BeIOOp pacyeTHBIX 3aBUCUMOCTEH AJIs pelieH s 3a4a4 Npo(ecCHOHAIBHON 1eATeIbHOCTH, OCHOBAaHHBIX Ha 3aKOHAX
MEXaHHIECKOTO JBIKEHHS M B3aUMOJICHCTBHS MaTEPUAIbHBIX TEJl, MEXaHHIECKUX CHCTEM

OIIK-2.9: Bei6op MeTOA0OB pacueTa KOHCTPYKIIHH, UX 3JIEMEHTOB (JeTajeil) Ha MPOYHOCTb, KECTKOCTh, YCTOWIHBOCTD, KOJICOaHHS
TIPU IEHCTBUY CTATUUECKUX U TUHAMUIECKUX HATPY30K, YCTAHOBICHHE (PU3UKOMEXAaHUIECKUX XapaKTEPUCTUK MAaTepPHAaIOB

OIIK-2.10: Ber6op MeTomoB onpeencHus] BHYTPEHHHUX YCUINH B QJIEMEHTaX CHCTEMBI U [IepeMEIIeHHH €€ OTIeIbHbIX TOUEK,
YCTAHOBJIEHHE YCIOBHH IPOYHOCTH, JKECTKOCTH, YCTOHUYUBOCTU U KoJIeOaHUl CHCTEMBI, TTOA00p CEYeHUH OTAENBHBIX JIEMEHTOB
KOHCTPYKIMH, HEOOXOAUMBIX I HaA&XHOH paboThI COOpYKEHHUS U 00eCIIeUNBAIOINX MUHUMAIIbHBIC 3aTPAaThl MaTEPHAIIOB

B pe3yabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqaloumﬁca JOJIZKCH

3.1 |3naTh:

3.2 | Ymers:

3.3 | Bnagersn:




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kypc ATOT
Paznen | Pa3zgen 1. OcHOBHBIE 3aKOHBI XHMHH
Jlex OCHOBHbIE 3aKOHBI U TIOHATHS XUMuUH /JIek/ 1 1 JI2.1J12.2 0
JIab OcHOBHBIE 3aKOHBI XUMHHU. JIabopaTOPHBIA MHCTPYKTAXK 110 TEXHUKE 1 1 JI3.1 0

6e3omacuoctu. /J1ab/

Cp Pemienrie KOHTPOJIBHBIX paboT mo TemaMm " Octarouynble 3HaHus", "OOIHe 1 10 JI1.1 0
3akoHbl XxumMun'" /Cp/

Paszmen | Pa3gen 2. CTpoeHne BemecTBa

Cp Crpoenne aroma.PemieHre KOHTPOIBHOW PaOOTHI IO TeMe "CTpoeHue 1 12 JI1.1 0
atoma". /Cp/
Paznen Paznen 3. XumMuveckue TEPMOAUHAMUKA U KHHETHKA
Jlex XuMuuecKas TePMOJIMHAMHUKA U KHHETHKA. XUMHUYeKoe paBHOBecue. /JIek/ 1 1 JI2.1J12.2 0
JIab XuMmuueckas TepMOIMHAMUKA U KUHETHKA. PerieHue 3agay no reme 1 1 0
"Xumudeckas TepMonuHamuka /J1ab/
JIab XuMmndeckast TepMOIMHAMUKA U KHHeTHKa.JlabopaTopHast paboTa 1 2 JI3.1 0

"CkopocTh xummudexoit peakun" /J1ad/

Cp XuMudeckast TepPMOANHAMIUKA U KHHETHKA. PerlieHne KOHTPOIBHBIX paboT 1 20 J1.1 0
1o remaM " XuMuueckas TepMoArHaMuKa", "XuMudeckas
kuneTHka". /Cp/

Pazpen | Paspen 4. PacTBophl M MX CBOiicTBa

Jlex PactBopHI 1 UX cBo¥icTBa. /JIek/ 1 2 JI2.1J12.2 0
Cp PacTBopHI 1 UX cBo¥cTBa. PerieHne KOHTPOIBHBIX pabOT MO TeMaM 1 26 JI1.1 0
"PacTBOpEI M X cBoicTBA","MoHHOOOMEHHBIE peakiun', "I naponm3
coneii". /Cp/
Pazgen Paznen 5. DnekTpoxuMmuyeckue CUCTEMbI
Jlex OnexTpoxuMuueckue cucremst /JIex/ 1 2 J2.1J12.2 0
JIab OnexTpoxuMuueckue cucteMsl. JlabopatopHas pabora "OBP" /J1a6/ 1 2 J3.1
Cp ONeKTPOXMMHUYECKHE CUCTEMBI .PellieHre KOHTPOIBHBIX Pa0oT MO TeMaM 1 26 J1.1 0
"OBP","Dnextpoxumus" /Cp/
HKP 3amiura 1abopatopHbix padot /MKP/ 1 2 JI1.1J12.1 0
J12.2J13.1

5. COAEP)KAHME AVNCLHUILIAHEI (MOAYJIST)

Paznen 1

Tema 1 OO6I11He 3aKOHBI XUMHH
OCHOBHBIE IIEeJIH U 33/1a4H JUCITUTLTHHBI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTHHAMY B OOIIECH CHCTEME MOATOTOBKY CIICHATUCTA.
OCHOBHBIE cTeXHOMETpHUIeCKHe 3aKOHbI. OCHOBHBIE HANIPABJICHUS] TEXHUIECKOTO ITPOorpecca B OTPaciiy.

Paznen 2: «CtpoeHue BelecTBay

Tema 2.1 Ctpoenue atoma KBanToBble uncia. Pacipesnenenue 31eKTpOHOB 10 YPOBHAM U NIOAYpOBHIM. BiusHue cBoiicTs
XUMHYECKOT0 3JIEMEHTa B 3aBUCUMOCTH OT €T0 3JIEKTPOHHOM KOHPUTYpaIHH.

Tewma 2.2 [lepuoanueckuii 3akon JI.M1.MenaeneeBa CTpyKTypa NepuoAMYECKOi cucteMsl. [leprnoanuyHoCTh N3MEHEHHUS! CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX COCIUHEHUM.

Paznen 3: «Xumudeckas TEPMOJUHAMHUKA U KHHECTHUKa»

Tema 3.1 IIpeamer U OCHOBHBIEC IOHATUS B XMMUYECKOHI TepMOAUHAMUKE. Bubl TepMOANHAMUYECKUX CUCTEM U 1apAMETPOB.
Krnaccuukanus TepMouHAMUYECKUX MIPOLIECCOB. BHYTpeHHsI sHeprus 1 SHTanbNus. Temnnossle 23 dexTs! U UX UCIOIB30BaHNUE B
XMMHUYECKOH TEXHOIOTHH. DHTPOIIHS.

Tema 3.2 Dueprus ['u66ca. HanmpaBineHHOCTh XUMIYECKHX peakimii.lccnenoBanre 0CHOBOHOTO YpaBHEHHS TEPMOIMHAMHUKH.

Tema 3.3 CkopocTh XMMHUECKHX PEaKIUii B TOMO- ¥ T€TepOreHHBIX cucTeMax. DaKTopbl, BIUSIONINE Ha CKOPOCTh peakiuil. Teopus
Appennyca. KatanuzaTopel. 'oMoreHHsbIi 1 reTeporeHHbli kaTanu3. 3aKoH JeHCTBYIOMINX Macc Ui HEOOpaTUMBIX peakuuil.
[TpaBuna Bant-I'opda. Xumuueckoe u pazoBoe paBHOBecHe.[ToHATHE 00 0OpATHMBIX ¥ HEOOPATHMBIX PEaKIUIX. XUMUIECKOES
paBHOBecHE. 3aKOH JEHCTBYIOIINX Mace JJIs 00paTuMBIX peakiuid. DakTopsl, BAUSIONNE HA XUMIYeCKoe paBHOBecue. [Ipunmum Jle
-[larense.

Pa3nen 4: «PacTBOpBI U UX CBOWCTBa»

Tema 4.1 Kinaccuduxkanus pactBopoB. CriocoObI BRIpaKeHHUS] KOHIICHTPAIIUH pacTBOpa.




Tema 4.2 PacTBOPBI HEINEKTPOIUTOB M UX KOJUIHUTAaTUBHbIE CBOMCTBA. 3aKoH pa3basineHus OCTBanbIa.

Tema 4.3 VloHHOOOMEHHBIE peakUMUy U ruaponu3 coieil. Teopus anexrponuriyeckoit aucconuanuu. CTeneHb U KOHCTaHTa
Jgucconuaryu. Cnadble U CHITbHBIC NEKTPOIHTHL. CBOMCTBA PacTBOPOB 3IEKTPONNTOB. FloHHOE Tpon3BeieHre BoAbl. BogopoaHsrlii
nokasaTenb. MHankaTopel. OCHOBHBIE THITEI TuAponu3a coneit. Onpenenenne pH B kaxknom tune. Ctenens runponusa. @axTopsr,
BJIMSIIOIIME Ha MTPOLECC MMAPOIIN3a.

Paznien 5 "DnexTpoxumudeckue cucTemsl

Tema 5.1 OkucnurensHO-BoccTaHoBUTENbHBIE peakuinn (OBP) OkucnurensHo-BoccTanoBuTeNbHbIE peakiini (OBP). OcHoBHEIE
MOHATHSA TaH-HBIX peaknuil. CTeneHs oKuciaeHus. OKUCINTEIbHO-BOCCTAHOBUTEINIFHBIC CBOMCTBA DJIEMEHTOB U HX COSIMHEHHH.
IIpaBuso >nexTporHOro Oananca. YpasauBanus OBP MeTomamMu 31€KTPOHHOTO M HOHHO-3JIEKTPOHHOTO OanaHca. PasHOBHIHOCTH
OBP. Baxneiimme OKUCIUTENN U BOCCTAaHOBUTETH. OKUCIUTEIHHO-BOCCTAHOBUTENbHASI TBOHCTBEHHOCTh XUMHYECKHX 2JIEMEHTOB.
Tema 5.2 OcHOBBI 351eKTPOXUMHUU.IIOHATHE JIEKTPOXUMHUYECKON cucTeMBbl. Bubl cucteM. DIeKTpoIHbIN MOTEHIMAI MeTala.
DNeKTPOXUMHUUECKUN psii HanpspkeHuil. CBOWCTBA pAla aKTUBHOCTH. XUMHYECKHUE UCTOYHHUKH 3JIEKTPHUECKOTO TOKA.

Tema 5.3 INaneBarndeckuii anemenTt. [Ipunmun pabotst. Pacaer D/1C.

Tema 5.4 DnexTpoau3 BOAHBIX PACTBOPOB U €TI0 3aKOHOMEPHOCTH.

Tema 5.5 Koppo3zust MeTaios. 3aluTa METaUIOB OT KOPPO3UU.

6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BH/I0B OLICHOYHBIX CPEACTB

BrInonHeHHbIE U 3alIUIIEHHbIE JaOOpaTOpHbIE PabOTHL
3auTeHHbIE KOHTPOJIBHBIE paOOTHI.
3ayeT no AUCLUILIIMHE.

6.2. Tembl NHCBMEHHBIX PadoT

6.3. KonrposabHble BONIPOCHI U 3aJaHUS

TunoBsie BOITPOCHI K KOJITTOKBUYMaM I10 JUCHHUIIIMHE :

1. OCHOBHBIE 3aKOHBI XMMUU. 3aKOH COXPAHEHMs MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH ABOraJpo U €ro
ClIeAACTBHSA. 3aKOH IKBHBANEHTOB. OIpeiene e 3KBUBAICHTHBIX MAacC MPOCTHIX M CIIOKHBIX BEIECTB.

2. Teopuu crpoenus atoma Pesepdopna u bopa. CocraB atoma. OTHOCHTENBHAST ATOMHAsl Macca SJIEMEHTA.

3. KBaHTOBBIE YMCHA.

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

5. [Monstue 06 s-, p- ,d- ,f- anemenTax. Xapakrep COCAMHECHUH UMH 00pa3yeMbIX.

6. Ilepuonuueckuii 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [loHsTHE 0 rpynnax, HOArpyNnax U MNepuoAax.

Ilepuonnyeckoe U3MEHEHNE CBOMCTB XUMUUECKUX 3JIEMEHTOB B TPYNIAX U IEPUOAAX: 3apsik AApa; pailyCc aTOMa; SHEPrust
MOHU3AL1K; SHEPIUS CPOJCTBA K 3IIEKTPOHY; JJIEKTPOOTPULATEIbHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA.

7. IonsTe 0 BHyTpeHHEH 3Hepruu cUcTeMbl. [1epBhIil 3aKOH TepMOAWHAMUKH. Ero nmprMeHeHHe Il H30XOPHBIX U
M300apHBIX MIPOIIECCOB.

8. [onsatue 06 suTanenuu. 3akoH ['ecca u ero cneactBus. [loHsaTHe o TemoTax 00pa3oBaHUs CIIOKHBIX BellecTB. Pacuer
U3MEHEHHUS SHTAJIBIIUH IPU XUMUYECKHX PEAKIHAX.

9. Ionsatne 06 sHTpOIIMK. BTOpOii M TpeTnii 3akoHBI TepMoauHaMuKH. CTaHTapTHAS SHTpONHS BemecTsa. Pacyer
U3MEHEHHUS SHTPOIINU CUCTEMBI.

10. IonsTue 06 U300apHO - U30TepMUUECKOM MoTeHIane. OCHOBHOE ypaBHEHHE TEPMOAWHAMUKH. Y CIOBUS BO3MOXKHOCTU
NpoTeKaHus npornecca. Pacuer m3menenns cBodoxHoi sHepruu [ mooca.

11. Xumuueckas kKuHeTuKa. CKOpOCTh XUMUYECKOM PEaKLUU B TOMOI'€HHOW U FE€TEPOr€HHOM CUCTEMaX. 3aBUCHMOCTb
CKOPOCTH XMUMHYECKON PEaKIMH OT KOHLIEHTpAauuu. PU3HUECKUI CMBICI KOHCTAHThI CKOPOCTH XMUMUYECKOU peaKuu.

12. BimsiHue Temneparypsl Ha cKOpocTh XuMuueckoi peakuuu. [IpaBuno Bant I'odda u Temneparypusiii ko3ddUIHEHT.
Teopust AppeHuyca. 3aBUCIMOCTb CKOPOCTH XMMHUYECKOH peakMy OT S3HEPIrUU aKTUBALIUU.

13. Karanus. OcHOBHBIE HONOKEHUSI TEOPUH KaTaau3a. MexXxaHH3M FOMOTEHHOTO M TeTepPOTeHHOTO KaTalu3a.

14. IonsiTue 06 0OpaTHMBIX peakIUAX U XMMHUECKOM PaBHOBECUH. 3aKOH JIEHCTBYIOLUIMX Macc A OOpaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUYICCKIMH (DYHKITHSIMH.

15. ITpunnun Jle-llarense. Bnusuue nu3aMeHeHus TeMnepaTypsl, AaBICHUS, KOHIEHTPALUY BELIECTB HA CMELICHUE
paBHOBECHS B CHCTEME.

16. OOmas xapakTepucTHKa pacTBOpoB. CrocoOb! BEIPaXKEHUS! KOHIIGHTPALUH PacTBOPOB.

17. TepMoauHaMuKa NpoLECCOB pacTBOpeHUsl. BiusHue temmnepaTypsl U 1aBI€HHUs] HA paCTBOPUMOCTb BELIECTB.

18. KonnmuratusHble CBOMCTBA HAEANbHBIX pacTBOPOB. 3akoH BanTt-I'odda. 3axon Payna u ero cnencteust. CrocoOsr
oIpezeneH s MONEKYIIPHONH MacChl paCTBOPEHHOTO BELIECTBA.

19. INonsiTre 06 amexTponurax. Teopust snmeKTponuTHIecKor mucconuanuy. OO IPHHIHIT TUCCOMUAINH. DICKTPOIUTHIL.

OCHOBHBIE TTOJIOKEHHS TEOPHUH DIEKTPOTUTHIECKOM Mucconmanun. Jlucconuanus KucioT (OAHO- 1 MHOTOOCHOBHBIX ), OCHOBaHHH
(0IHO- 1 MHOTOKHUCIIOTHBIX), COJIEH (CPEHUX, KUCIIBIX, OCHOBHBIX).

20. KonmnuratuBHble CBOHCTBAa PACTBOPOB JJIEKTPOIUTOB. M30TOHMUECKUH Koddduuuent. Ctenenb qucconnarnuu. [loHsTre o
CWIIBHBIX U CIIA0BIX dJIEKTPOIUTAX.
21. Cna0bsbie anextponutsl. KoHcTanta auccouuanuu. 3akoH paszbasineHus OcCTBajibla.

22. CunbHbIe OJICKTPOJIMTHI. AXTHUBHOCTH HOHOB. [loHsTHE O Kamymeﬁc;{ CTCIICHU JUCCOIHaIUu.




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

24. HoHHO-00MEHHBIE peakInuy B PaCTBOPAX 3JIEKTPOJIUTOB. YCIOBUS HEOOPATUMOCTH HOHHO-OOMEHHBIX PEaKIINH.

25. XKectkocts Bombl. BpemeHnHas u noctostHHas. CIocoOBI YCTpaHEHUS .

26. I'mapomus coneit. O6patumocts rugponusa. Crenens rugponmnsa. KoncranTta ruaponusa. YCIOBHS YCHICHUS THAPOIIH3A.
T'upponus paznuuHbIX TUIIOB COJIEH.

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

28. MeTo/BI COCTaBICHHUS yPaBHEHHH OKHCIUTEIBHO-BOCCTAHOBHTENBHBIX peaknuii. OBP B pasmuunsix cpegax. Tunst OBP.
29. Teopust aneKTPOAHBIX NOTeHIMAN0B. YpaBHeHue HepHera. OnpeneneHne cTaHIAPTHBIX AJIEKTPOAHBIX MOTEHIMANOB.
YeTpoiicTBO BOJOPOAHOTO 3M1EKTpoa. Pl HaNpsKeHUH MeTaoB.

30. INanpBaHMYecKUe dIEMEHTHL. Y CTpoiicTBO 1 mpuHIUN padotel. Pacuer D/IC.

31. OeKTpoau3 B paclyiaBaX M pPacTBOpax 3MeKTpoiauToB. [locnenoBaTensHOCTh MPOLECCOB NMPOTEKAIOIIUX HA aHOIE U
karoje. 3akoHsl Papajes. Pacuer o0beMa 1 MacChl BELIECTB, BBIACIUBIINXCS IIPH 31€KTponu3e. [IpuMeHeHne 31eKTposu3a.

32. Koppo3sus merayuioB. Xumudeckas ,3iaeKTpoxumudeckas. CriocoObl 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynsatopsl. Kucnorasie. lllenounste. IIpunimn paboTsl.

Tunossie 3aJaHus 110 JUCHUITIIINHEC!

1. PaccunraTh 3KBHBaJeHTHBIE Macchl cienyrommx coeaunennii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. PacniucaTb 25IeKTPOHHYIO KOH(UTYpaIMio aToMa MapraHiia. YKa3aThb BO3MOXKHbIE BaJICHTHOCTH U XHMUYECKHE CBOMCTBA.
OnucaTe KBAHTOBBIMH YHCIIAMU BaJI€HTHBIE 3JIEKTPOHBI aTOMA.

3. Paccunrtath TemoBoi 3pdeKT peakiuu rOpeHus aneTmieHa (H.y.)

4. PaccunTath, BO CKOIBKO pa3 U3MEHHUTHCS CKOPOCTh XUMUYECKON PEeakKIUH , €CIH YBeIHIUTh Temmeparypy ¢ 50 mo 80
rpaaycos 1o Llenscuto, TemneparypHblid koadduuueHT paseH 3.

5. Kyma cmectutscst xumudeckoe paBHoBecHe cucteMbl A(T) + 2B(r) «» C (k) AH<O ; ecnm

U YBEIIMYUTh TEMIIEPATYPY

O MOHU3HUTh KOHLIEHTPAIUIO BelecTBa B

O MOHU3HTH JABJIECHUE B CUCTEME

HAINCATh BEIPAYKCHHUE IJIs1 KOHCTAHTHI PABHOBECHS TAaHHOW PEaKIHH.

6. Paccuntars MomspHyro koHueHTparuio 200 r 20% pactBopa xyopuaa kansius ([1=1,015 r/m).

7. Ha ckonbko MOHU3UTHCS AaBleHHE Mapa Haj pacTBopoM mpu 25 °C, cogepkamuM 15 T rmroxossl B 150 r Boxsl. [lapnenue
mapa HaJl YUCTBIM pacTBOpUTeIeM(IIpH TOH ke TemrepaTtype) paBHo 26 klla.

8. Hammcars peakim ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B kKakaoM Cirydae THIPOIIH3a.

9. YPOBHATH METOIOM BJIEKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2S0O4 = Na2S04 + MnSO4 + K2S04 + H20

10. Paccunrates DJIC ranpbBaHUYECKOTO 3JEMEHTA, COCTOSILErO U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpAaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/n 1 [0,01] Monb/n. YKa3aTe HampapieHue IBUKEHUE DIIEKTPOHOB.
KoHTposbHBIE pa0OTHI 10 TEMaM:

. Ctpoenue atoma

. XuMuueckas TepMOJUHAMHKA

. XuMuuecKasi KHHETHKA

. PacTBOpBI U X CBOWCTBA

. NoHOOOMEHHBIE peaknuu

. 'unponus coneit

. OKHCINTETPHO-BOCCTAHOBHUTEIIFHEIE PEAKITHN
. DIEKTPOXUMHUS

0NN B W~

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sIoliie Npoue1yphbl Oll¢eHHBaHUSA

Pemenne THITOBBIX 3aJaHUH, TECTOB, 3aIIITA TEOPETHYECKOTO MaTepHalia Ha Ja00paTOPHBIX 3aHATHIX.
JlabopaTopHast paboTa CUMTAETCS CAAHHOI, IPH BRIMOTHEHHUH CIEAYIOMINX YCIOBUH:CTY/ICHT HA Hell IPUCYTCTBOBAJ, BBITOIHHUI,
3aIIUTHII TEOPETUYECKUI MaTepual 1o JaHHoi TeMe. KoHTpoibHast paboTa CYMTAaeTCs BHIIIOIHEHHON YIOBICTBOPHTEIBHO, IPU
pemenuu cryaeHToM 70% 3aaHuil conepKaluxcsl B BApUaHTE.

3a4er Mo JUCIUIUIMHE CTAaBUTCS IT0 UTOTaM pabOTHI 00YJarOIEToCs B TEYCHUE CEMECTPa, BEIPAXKCHHBIM B BUIE BBITIOIIHEHUS
KOHTPOJIBbHBIX paboT, pabOThl Ha KOJJIOKBUYMAaX, BHITIOJHEHUS U 3aIIUTHI JIaOOPaTOPHBIX PadoT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI1.1 |I'nunka Huxonai 3agaun U ynpakHeHUs Mo o0mer xumuu: yaeb. mocodbne Mocksa: Unterpai-
JleonngoBuu TIpecc, 2001

7.1.2. JlonojiHuTEBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN 3arnaBue I/I3,I[aT€J'IbCTBO, rona




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 [Pocun U. B., Tomuna |OOmas u Heopraundeckast xumust. CoBpeMeHHBIH Kypc: YdaeOHoe Mocksa: U3garenscTBo
JL I mocobue s 6akaaaBpoB IOpaiir, 2016
JI2.2 | Kopoun Hukomnaii OO0mast XUMHus: yIeOHHK Mocksa: Bricias mikona,
BacunseBuu 2007
7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIHU 3arynaBue WznarenscTBo, rox
JI3.1 | 3aiines B. I1., XuMHA: METOANYECKHE YKa3aHU M0 BBHITIOIHEHUIO Ta00PaTOPHBIX Hosocubupck: CI'YBT,
Mokxkposunkas H. IT., | pabot 2018
Kupumrok A. U.
8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHME JUCHUIIIMHbBI (MOAYJIS1)
Haznauenue Ob6opynoBaHue
YuebHas ayIUTOPHs quist | AynutopHast pocka; Kommiext yge6Hoi Mebenn; KoMmmekTsl XUMHUECKOH MOCYIBI U PEaKTUBOB
HpOBEACHUS TPYMIOBBIX U | IJ1sl IPOBECHHS XMMHUECKOTO IPaKTUKyMa; BBITsKHOI mikad
WHIMBAAYAIbHBIX KOHCYIbTAIUN
YueOHas ayInTOPHSL Ui | AyouropHast ocka; KommekTt yaeOHo#t mebenn; KoMIUIEeKThI XUMHUECKON TIOCYABl U PEaKTHBOB

IPOBEIEHHs TEKYLIEr0 KOHTPOJISL
U IIPOMEXKYTOYHOH aTTECTALMH

JUISL IPOBEJCHUS] XUMUUECKOT0 MPaKTHKyMa; BeITshkHOM mikad

YuebHast ayIUuTOpHs JUIst
IPOBEJIEHHs TEKYIIEro KOHTPOJSL
U IPOMEXKYTOUHOH aTTecTaluu

AynutopHas nocka; Komrurekt yaeOHO#H Mebem; KOMIUIEKTHI XUMUYECKOH TTOCYIBI U PEaKTHBOB
JUIS TIPOBEJICHUS] XUMUUECKOTO PaKTHKyMa; BEITshkHOIM mikad

VYyeOHas AyAUTOPHS i | AyauropHas nocka; Kommiekt yuebHoii medenu

TIPOBEICHHS 3aHATHN

JIEKI[HOHHOT'O THIIA

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komrurekt yge6HOM Mmebenn; MynsrumenuitHoe o0opymoBaHHE: HPOEKTOP

MPOBEACHHNS TEKYILICTO KOHTPOJIA
u HpOMCX(yTOqHOﬁ aTTeCTalluu

(cTaumoHapHBIii), 3kpaH (cTaumoHapHslii), 1K (mepeHocHoi)

YuebHas ayAUTOpUs quist | AynuropHas nocka; Komrurekt ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: IPOEKTOP
[IPOBECHUS 3aHATHUH | (CTaMOHAPHBIN), 9KpaH (cTaruoHapHbIi), [TK (mepeHocHOH)

JICKIMOHHOTO THIIA

YuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yueOHoi Medenu

IIPOBEJIEHUs] TEKYIIEro KOHTPOJISL
U IPOMEKYTOYHOU aTTeCTalUK

VYyeOHas ayAUTOPHS IS
MIPOBEICHHSI TPYIIOBBIX u
WH/INBUTYaIbHBIX KOHCYITbTAIAHA

AynuropHast nocka; KoMmruiekt yueOHON MeOenu; 6 KOMIUIEKTOB Ui J1abOpaTOpHOM paldoThl 1Mo
OMPENENICHUIO JKECTKOCTH BOABI (IITATUBBI C MPOOUpPKAMH, HAOOpP XUMHUYECKHX pPEareHToB); 6
KOMIUIEKTOB JIJIsl JTaOOpPaTOPHOH pabOThI MO OMPEACICHUIO AJIEKTPONPOBOIHBIX PACTBOPOB COJICH
(ITK-2mT., WCTOYHWUK TOKa-3 INT., IITAaTUBBl C TNPOOUPKAMH, OJIEKTPOIBl H3MEPUTEIHHEIE,
JMEKTPOABI CpPaBHEHHUs); 6 KOMIUIEKTOB [UIA J1abOpaTOpHOH paboThl 1O  OMpPECICHHIO
MOHOOOMEHHBIX peakiuil (MTAaTUBBI C MPOOMpKaMH, HAO0Op peakTHBOB, pH-meTpbl); BuITsOKHON
mxad

YuebHas ayJUTOpHs JUTS
HPOBECHUS IPYIIOBBIX u
WHIUBAAYAITBEHBIX KOHCYIbTAIMN

AynutopHas nocka; Kommuexkr ydeOHolt mMebeny; 6 KOMIIIEKTOB AT 1abopaToOpHOil pabGOTHI MO
OIIPEAENEHHIO KECTKOCTU BOABI (IUTATUBBI C MPOOHPKaMU, HAOOp XUMUYECKHX PEareHToB); 6
KOMIUIEKTOB JIJIs JIJaOOpaTOpHOH pabOoThI IO ONPEIETICHHUIO 3IIEKTPOIPOBOIAHBIX PACTBOPOB CONEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., INTaTHBEI C TPOOMpPKAaMH, 3JEKTPOIBI H3MEPUTEIBHEIE,
9NEKTPOAbl CpaBHEHUS); 6 KOMIUIEKTOB [UIsi J1a0OpaTOpHOH paboTBl 1O  OMpPEACTICHUIO
HMOHOOOMEHHBIX peakiuil (IITaTHBBI C MPOOMpPKaMH, HaOoOp peakTHBoB, pH-MmeTpsl); BeITsDKHOMN
mkad

YuebHas ayJAUTOpHS JUTS
HPOBECHUS IPYIIOBBIX u
WHMBUIYaJIbHBIX KOHCY/IbTAIUI

AynutopHas nocka; Kommiekr ydeOHol mMeOeny; 6 KOMIUIEKTOB AT 1abopaTOpHOi pabGoOTHI HO
OTIPENIENIEHUIO JKECTKOCTH BOABI (LITATUBBI C MPOOMpPKaMu, HaOOp XUMHUYECKHX pPEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPEJEIECHHUIO 3IIEKTPOIPOBOAHBIX PACTBOPOB COJNEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITAaTHBEl C TPOOMpPKAaMH, 3JEKTPOIBl H3MEpUTEIBHEIE,
QNIEKTPOAB! CPaBHEHHUs); 6 KOMIIEKTOB AT J1abopaTopHOil paboTl MO  OIpEneNICHHIO
HNOHOOOMEHHBIX peakiMil (IITaTHBBI ¢ MPOOMpKaMu, HaOop peakTHBoB, pH-MerTpsl); BeITsDKHON
mkad

YuebHas AyIUTOPHS i | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn
HpOBEACHUS IPYIIOBBIX u

WHJIMBHUYaJIbHBIX KOHCYJIbTAIUN

YuebHast ayJUTOpUS Juist | AynuropHast ocka; Komruiekr yue6nol MebGenu
MIPOBEICHUS IPYIIOBBIX u

WHJIMBHUYaJIbHBIX KOHCYJIbTallH

YuebHas AyAUTOPHS Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu
HPOBECHUS TPYIIOBBIX "

WHINBUAYaJbHBIX KOHCYIbTAIHHI

YuebHas ayJAUTOpHS JUTS

AynutopHas nocka; Kommexr yaeOHo# Mebenn




MpOBEACHUA TPYHNIIOBBIX u
HHAWBUIYaJIbHBIX KOHch'IbTaLII/Iﬁ

YuebHast ayJUTOpPHS Juist | AynuropHast pocka; Komruiekt ydeOHON MeOeny; MymbTuMenuiiHoe o0OpyHOBaHHUE: MPOEKTOP
IIPOBEIEHUS 3aHATHH | (CTaIlMOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHOCHOI)

JIEKIIMOHHOTO THIA

YuebHas aAyAUTOPHS i | AyautopHast nocka; Komruiekt yueGHOM meOenu; MynbTuMenniiHoe 00OpYAOBaHUE: HMPOEKTOP
MPOBECHUS 3aHATHUH | (CTaIlMOHAPHEIN), 9KpaH (cTaruoHapHbii), [TK (mepeHocHO)

JICKIMOHHOTO THIIA

YuebHas ayJUTOpHs quist | AynutopHas nocka; Komrurekt ygeOHOM Mmebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP
MPOBENEHHs] TEKYIIEro KOHTPOJI | (CTalMOHAPHBIH), 9KpaH (ctauuoHapHbiit), [TIK (mepeHocHOM)

Y IPOMEXKYTOYHOH aTTecTalnu

YuebHas ayAUTOPUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: HPOEKTOP

IIPOBEJIEHUs TEKYLIEro KOHTPOJSL
U IPOMEXXYTOYHOH aTTecTaluu

(cranmoHnapHsIif), 5kpaH (crarmoHapHsIii), [IK (meperocHoit)




