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XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pa3oBarenpHast 26.05.05 CrermansHocTs "CynoBoxaenue"
porpamMma Crnennamm3anust "CynoBOXXAEHHE HA BHYTPCHHHX BOJHBIX HYTSX M B IPHOPEKHOM

MJIaBaHUM C TIPABOM IKCIUTYaTaI[UH CYIOBBIX SJHEPTeTUYECKMX YCTAaHOBOK"
roJi HayaJja nmoAroToBku 2022

Kpanmudukanus HHKeHep-Cy10BOANTeb

dopma o0ydeHus 3a09Has

OO6m1ast TpyaA0EMKOCTh 23ET

YacoB o yaeOHOMY ITaHy 72 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM 4YHCIIE: 3auer 1
ayJIUTOPHBIE 3aHATHUS 8
caMmocTosTeNbHast pabora 62

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 1
— Uroro
Bup 3anaruit v | P

Jlexiun 4 |4 |4 |4
JlabopaTopHbie 4 (4 |4 |4
WHas koHTaKTHAs 2 12 (2 |2
pabora

Uroro ayn. 8 [8 |8 |8
KonraktHasg pabora |10 |10 |10 |10
Cam. pabota 62 (62|62 |62
Uroro 72 (72 (72 (72




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapPCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIET0 00pPa30BaHUs - CIICLUATIUTET M0 crenuaibHocTu 26.05.05
CynoBoxaenue (mpuka3 MunoopHayku Poccun ot 15.01.2018 1. Ne 191)

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

26.05.05 Cnenmanbraocts "CynoBoxaeHue"

Crenanusanus "CynoBoXkKICHHE Ha BHYTPEHHUX BOJHBIX IMyTSIX ¥ B IPUOPEKHOM TUTABAHWH C TPABOM JKCIUTYaTaIlMU CYIOBBIX
SHEPreTUYECKUX YCTAHOBOK"

roJ Hayaja noArotoBku 2022

Pabouyro nporpamMmy cocraBuJi(u):
;cmapwutl npenodasamens , Mokposuyxas Hamanwes Biadumuposna
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kapenpoit Bukynos CtanuciaB BukropoBud



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
npeauecTByIoLiee:

2.2.1 | MmxeHepHast KOMITBIOTEpHAs rpaduka

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

2.2.9 [ Merponorus, cTaHAapTU3aUUs U CEPTU(QHKAIHS Ha BOJHOM TPAHCIIOPTE

2.2.10 | Mexanuxka

2.2.11 [ OOmast 2MeKTPOTEXHUKA U DIIEKTPOHHUKA

2.2.12 | TunpomeTteopoaoruyeckoe ooecreueHue Cya0BOKACHUS

2.2.13 | MaTeMaTHueCKUE OCHOBBI CYIOBOXKIECHUS

3. KOMIETEHI[UY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJIY.JIST)

OIIK-2: Cnnocoden NPUMEHATDH €CTECTBCHHOHAYYHbIC oﬁmem{meﬂepﬂble 3HAHUA, AHAJIUTHYECCKHE METO/IbI B
HpO(l)eCCl/IOHa.]ILHOi;I ACATCJIbHOCTH

OIIK-2.1: HpI/IMeHﬂeT (byH}IaMeHTaJ'[BHLIe MaTeMaTU4YCCKHUEC, CCTCCTBCHHOHAYYHBIC U O6HI€I/IH)I(CH€pHBIe 3HAaHUsA B
po¢eCcCHOHATBHON AeITENbHOCTH

| OIIK-3: CniocoGeH NpoBOUTH H3MeEPeHHUsI U HAGII01eHHUs], 00padaTHIBATh U MPEICTABJISATH IKCIEPUMEHTAIbHbIE JaHHbIE

OIIK-3.1: Micnionb3yeT OCHOBHBIE METO/IBI M CPENICTBA IIPOBECHNUS SKCIIEPUMEHTAIBHBIX HCCIIEIOBAaHNH, CHCTEMBI CTaHIapTH3AIINH
u cepTaduKanuu

B pe3yabTaTe ocBOeHHS THCHUTIINHBI 00yJAIOIIHIiCS T0JIKEeH

3.1 (3HaTh:

3.1.1 | OcHOBHBIE 3aKOHBI OPraHUYECKON  HEOPTaHMUECKONW XUMHUH, KIaCCU(PHUKAIIMIO U CBOICTBO XMMUYECKUX JJIEMEHTOB,
BEIECTB M COCMHEHHUH, X Ha3HAUCHUE M 00JIaCTH IPUMEHEHHS B IPO(PECCHOHATIBHOM AESTENbHOCTH.

3.2 [ Ymern:
3.2.1 | Ucnosp30BaTh OCHOBHBIC 2JIEMCHTAPHBIC METOIB XHMHUYECKOT0 UCCIICOBAHUS MIPU PEIICHUH 33134 MpodeccCroHaNBHOIM
JESITEIbHOCTH.
3.3 | Baagerb:
3.3.1 | HaBeikamu Ge30macHoOil paboThI ¢ XUMUYECKIMHU PEAKTUBAMH U 000PYIOBaHHEM IIPU PEIICHUH MPO(ECCHOHANBHBIX
3ajad.
4. CTPYKTYPA JTUCIHUAIIJINHBI (MOAYJIS)
Bun HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Uacos | Jlurepatypa | IlpIlo
3aHATHS / Kypc AroT

Pasnen | Pasmen 1. OcHOBHBIE 3aKOHBI XUMHH

Jlex OCHOBHEBIE 3aKOHBI U IIOHATHS XUMUH /JIek/ 1 1 JI2.1 J12.2 0




JIab OcHOBHBIE 3aKOHBI XUMHH. JIaOOpaTOPHBII HHCTPYKTaXK 110 TEXHUKE 1 1 J3.1 0
Ge3omnacHocty. /J1ab/

Cp Perienrie KOHTPOJIBHBIX pa0bOT 1O TeMaM " OcTaTOYHbBIC 3HAHUS", 1 6 JIT.1 0
"O6mue 3akoubl Xumun" /Cp/

Pasnen | Pa3gen 2. CTpoeHue BemecTBa

Cp Crpoenne aroma.Pemmierre KOHTPOITHHO paboTHI o TeMe "'cTpoeHHe 1 8 JI1.1 0
atoma". /Cp/
Paznen | Pasgen 3. Xumuueckue TEPMOAHHAMHKA U KHHETHKA
Jlex XuMmudeckast TepMOANHAMUKA U KMHETHKA. XUMHYIeKoe paBHOBecue. /JIex/ 1 1 J2.1J12.2 0
JIab XuMmudeckast TepMOAMHAMIKA U kuHeTuka.JlabopaTopHast paboTa 1 2 J3.1 0

"CKOpOCTh XUMUYEKO# peakiu" /J1a6/

Cp XuMmuueckas TepMOIMHAMHUKA U KHHETHKA. PerlieHrue KOHTPOJIBHBIX paboT 1 12 JIT.1 0
1o TeMaM "XuMudeckas TepMoanHamuka’, "XuMmudeckas
kunetnka". /Cp/

Paszmen | Pa3gen 4. PacTBophI M UX cBOiicTBa

Jlex PactBOpEI 1 HX cBOifcTBa. /JIex/ 1 1 JI2.1J12.2 0
Cp PacTBOpEI 11 HX cBOiicTBa.PerieHie KOHTPOIBHBIX PadoT MO TeMaM 1 16 J1.1 0
"PacTBOpHI M UX cBoiicTBa","MonHooOMeHHbIe peakimu”, "Tunponns
coneit". /Cp/
Pazgen | Pa3zgen S. DiekTpoxumMuYecKue CHCTEMBI
Jlek DIEKTpOXUMUYIECKHE CHCTeMBI /JIek/ 1 1 JI2.1J12.2 0
Jla6 DnekTpoxuMudeckue cuctemsl. JlaboparopHas padora "OBP' /J1a6/ 1 1 JI3.1 0
Cp DIEKTPOXUMHUIECKHE CUCTEMBI. PellieHre KOHTPOIBHBIX padOT MO TeMaM 1 20 JIT.1 0
"OBP", "Onexkrpoxumus". /Cp/
HKP 3ammrta 1abopaTopHBIX padot /MKP/ 1 2 JI1.1J12.1 0
JI2.2713.1

5. COJEPJKAHUE JUCLHUILIMHBI (MOAY.JIST)

Paznen 1

Tema 1 OOIMe 3aKOHBI XUMHUH
OCHOBHBIE 1M U 33/1a4H JUCITUTUTIHEI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTHHAMY B OOIIEH CHCTEME IMOTOTOBKY CIIEIHAITUCTA.
OCHOBHBIE CTEXHOMETPUYCCKHE 3aKOHbI. OCHOBHBIC HATIPABICHHUS TEXHUYECKOTO IIPOrpecca B OTPACIIH.

Paznen 2: «Ctpoenue BeiecTBay

Tema 2.1 Ctpoenue aroma KBanToBble uncna. Pactipesienenue 31eKTpoHOB IO YPOBHSM U NOAYPOBHAM. BiusHue cBoiicTB
XHMHYECKOTO HJIEMEHTA B 3aBUCHMOCTH OT €T0 JIEKTPOHHOI KOH(UTYpaIHy.

Tema 2.2 Ilepuonuueckuii 3akon JI.1.Menneneesa CTpykTypa nepuoAUYecKOd cucTeMsl. IlepuoguuHOCTh U3MEHEHHS CBOUCTB
XMMHUYECKHX JIEMEHTOB U UX COSANHEHUII.

Paznen 3: «Xumudeckast TepMOJUHAMIKA U KUHETHKAY

Tema 3.1 IIpeaMeT U OCHOBHBIE MOHATHS B XUMHUECKOM TepMoaAuHaMuKe.Buipl TepMOIMHAMHUECKUX CUCTEM M TapaMeTPOB.
Kiaccnguxanus TepMOARHAMHYECKHX MTPOIIECCOB. BHyTpeHHsIs Heprus 1 sHTAIbMUA. TertoBsie 3 (EeKTH U UX UCIIOIH30BaHNC B
XUMHUYECKON TEXHOJIOTUU. DHTPOTIHSL.

Tema 3.2 Dueprust [u66ca. HanpaBineHHOCTh XUMHUYECKHX peakiuii.MccnenoBanue 0CHOBOHOTO ypaBHEHHS TEPMOJUHAMUKHY.

Tema 3.3 CkopocTh XMMHUECKHX PEaKIMii B TOMO- U F€TEPOreHHbIX cucTeMax. DaKTopbl, BIUSIONINE Ha CKOPOCTh peakuuil. Teopus
Appennyca. KatannzaTopsl. 'oMOTreHHBIH 1 TeTepOreHHBIH KaTaanu3. 3aKoH JEHCTBYIOMNX Mace Il HeOOPaTUMBIX PeaKInii.
[IpaBuna Bant-T'odda. Xumngeckoe u da3oBoe papHoBecue. IlonsaTHE 06 00paTUMBIX 1 HEOOPATUMBIX PEAKIUSIX. XIMHUIECKOE
paBHOBecHe. 3aKOH AEHCTBYIONINX Macc A 00paTUMbIX peaknuii. @akTopbl, BIUSIONIME Ha XUMU4eckoe paBHoBecue. [Ipunnun Jle
-IIlarense.

Paznen 4: «PacTBOpHI U UX CBOMCTBa»

Tema 4.1 Kimaccudukanus pactBopoB. CriocoOb!I BRIpaKEHUST KOHIICHTPAIIMU pacTBOpa.

Tema 4.2 PacTBOPBI HEINEKTPOIUTOB M UX KOJUIUTAaTUBHbIE CBOMCTBA. 3aK0H pa3basneHns OCTBanbaa.

Tema 4.3 oHHOOOMEHHBIE peakIMuy U rugpoaus coneit. Teopus anexTponuruueckoil aucconuanuu. CTeneHb U KOHCTaHTa
nuccoraniy. Crna0Oble ¥ CHIIBHBIE SIeKTPOIHUTHL. CBOMCTBA paCTBOPOB JIEKTPOIUTOB. FIOHHOE Mpom3BeeHe BOABL. BogopotHbIif
nokasarens. ManukaTopsl. OCHOBHBIE TUIIBI THApou3a cosell. OnpenencHue pH B kaxknom tune. Crenelnb ruaponusa. GakTopsl,
BIIUSIOIIUE Ha IPOLECC TUAPOIU3a.

Paznen 5 "DnexTpoxuMHuuecKue CUCTEMBI "




Tema 5.1 OxucnurensHO-BoccTaHoBUTENbHBIE peakiun (OBP) OxucnutensHo-BoccTaHOBUTENBHBIE peakimu (OBP). OcHoBHEIE
HOHATHUSA JaH-HbIX peakuuil. Crenens okuciaenus. OKUCINTEIbHO-BOCCTAHOBUTENBHBIE CBOICTBA DIEMEHTOB U UX COEIUHEHHH.
IMpaBwuio snexrporHOTO Oananca. YpasHusaHms OBP MeTomaMu 31eKTpOHHOTO W HOHHO-3JIeKTpOHHOTO Oananca. PasHoBHAHOCTH
OBP. Baxxueiimue OKHCINTEIN U BOCCTaHOBUTENN. OKUCIUTEIFHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTh XUMUYECKIX 3IEMEHTOB.
Tema 5.2 OcHOBBI 25IeKTPOXUMHUH. ITOHATHE HIIEKTPOXUMHUUECKON CUCcTeMBbl. BUIbI crcTeM. DIeKTpOIHBIN MOTEHIIAT MeTala.
OneKTpOXUMUYECKHH psi HarpshkeHUH. CBoiicTBa pAa aKTHBHOCTU. XUMUYECKHE HCTOYHUKH NIEKTPUYECKOTO TOKA.

Tema 5.3 INanpBannveckuii 3nemenT. [Tpuntum padotsr. Pacuer DJIC.

Tema 5.4 DaeKkTponu3 BOIHBIX PACTBOPOB U €TO 3aKOHOMEPHOCTH.

Tema 5.5 Koppo3ust MeTamnoB. 3alura METanIoB OT KOPPO3HU.

6. POHJ OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BeimonHeHsle 1 3anMIIeHHbIe JJabopaTopHEIe PaOOTHI
BrimonHeHHBIE U 3aYTEHHbIE KOHTPOJIBbHBIE paOOTHI
3a4er 1Mo AUCLUILUINHE

6.2. Tembl NHCBMEHHBIX PadoT

6.3. KoHTpoabHbIe BONIPOCHI U 3aJaHUS

TunoBsie BOITPOCHI K HpOMC)KyTO‘IHOI‘/II aTTeCTaluu 06y‘Ia}OIlII/IXC$[ MO0 JUCIHUITIIINHE

1. OCHOBHBIE 3aKOHBI XMMUU. 3aKOH COXPAHEHMs MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH ABOraJpo U €ro
ClIeACTBHSA. 3aKOH IKBHBANEHTOB. OIpeeneHne 3KBUBAICHTHBIX MAacC MPOCTHIX U CIIOKHBIX BEIIECTB.

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

3. KBaHTOBBIE YMCHA.

4. Pacripenienienue 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U noAypoBHsAM. Ilpunnun ITaymu. IIpasuno Xynga. IlpaBuio
Krneuxosckoro.

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

6. Ilepuonuueckuil 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [IoHsTHE O rpynnax, NOATrPyNnax U MNepHoAax.

Ilepuonuyeckoe H3MEHEHNE CBOMCTB XUMUUECKUX 3JIEMEHTOB B TPYNIAX U IEPUOAAX: 3apsih AApa; pailyCc aTOMa; SHEPrus
MOHU3aL1H; SHEPIUS CPOJCTBA K 3IIEKTPOHY; JJIEKTPOOTPULATEIbHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA.

7. IonsiTHe 0 BHyTpeHHEH >Hepruu cucTeMbl. I1epBhIif 3aKOH TepMOAWHAMUKH. Ero mpuMeHeHHe Il H30XOPHBIX U
M300apHBIX MIPOIIECCOB.

8. [onsatue 06 snTanenuu. 3akoH ['ecca u ero cneactBus. [loHsaTHe 0 TemoTax 00pa3oBaHUs CIOKHBIX BellecTB. Pacuer
U3MEHEHHUS SHTAJIBIUH IPU XUMUYECKHX PEAKIHAX.

9. ITonsatne 06 sHTpOIMK. BTOpOif M TpeTnii 3akoHBI TepMoauHaMuUKH. CTaHTapTHAs SHTpONHS BemecTsa. Pacyer
U3MEHEHHUS SHTPOIINU CUCTEMBI.

10. IonsiTue 06 U300apHO - U30TepMUUECKOM MoTeHuane. OCHOBHOE ypaBHEHHE TEPMOAWHAMUKH. Y CIOBUS BO3MOXKHOCTH
NpoTeKaHus npornecca. Pacuer m3meHenns cBodoxHoi sHepruu [ n6oca.

11. Xumuueckas kKuHeTuka. CKOpOCTh XUMUYECKOM PEaKLUU B TOMOI€HHOW U FE€TEPOr€HHOM CUCTEMaX. 3aBUCHMOCTb
CKOPOCTH XMUMHYECKON PEaKIMH OT KOHLIEHTpAauuu. OPU3HUECKUI CMBICI KOHCTAHThI CKOPOCTH XUMUYECKOU peaKuu.

12. BimsiHue Temnepartypsl Ha ckopocTh XuMuueckol peakuuu. [IpaBuno Bant I'odda u Temneparypusiii ko3ddUIueHT.
Teopust AppeHuyca. 3aBUCIMOCTb CKOPOCTH XMMHUYECKOH pEakMU OT S3HEPIrUU aKTUBALIUU.

13. Karanus. OcHOBHBIE HONOXKEHUS TEOPUH KaTaan3a. MexaHH3M FOMOTEHHOTO M TeTepPOTeHHOTO KaTalu3a.

14. ITonsiTue 06 0OpaTHMBIX peakIHUAX U XMMHUECKOM PaBHOBECUH. 3aKOH JIEHCTBYIOLUIMX Macc A 0OpaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUYICCKIMH (DYHKITHSIMHU.

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

16. OOmas xapakTepucTHKa pacTBOpoB. CrocoObl BEIPaXKEHUS! KOHIGHTPALUH PacTBOPOB.

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

18. KonnmuratusHble CBOMCTBA HAEANbHBIX pacTBOPoB. 3akoH BauTt-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 TTOJIOKEHHSI TEOPHU IIIEKTPOTUTHIECKON TUCCONManuu. Jluccounanus KACIOT (0JJHO- U MHOTOOCHOBHBIX ), OCHOBaHHIA
(0IHO- 1 MHOTOKHUCIIOTHBIX), COJIEH (CPEHUX, KUCIIBIX, OCHOBHBIX).

20. KomnuraTusHble cBOHCTBAa PacTBOPOB 3JIEKTPONIUTOB. V3oToHnuecknit koadduuuent. Crenens qucconnanuu. [lonstue o
CHJIBHBIX M CJIA0BIX 3JICKTPOJIUTAX.

21. Cna0bsbie anextponutsl. KoHcTanta auccouuanuu. 3akoH paszbasineHus OcCTBajibla.

22. CunbHble NMEKTPONUTHL. AKTUBHOCTb HOHOB. IIoHATHE O KaXKyleHcsl CTeNeHH AUCCOIMAIUN.

23. Wonnoe npoussenenue Boasl. [lokazatens Bogopona. MHAMKATOPEL.

24. VoHHO-00MEHHBIE PEeaKIMK B PACTBOpPax 3JIEKTPOIHTOB. Y CIIOBUS HEOOPATUMOCTH HOHHO-OOMECHHBIX PEaKIIHH.

25. XKectkoctp Boabl. Bpemennast u nmocrosiaaas. CmocoObl ycTpaHEeHHS .

26. I'mpponus coneit. O6partuMocTs ruaponusa. Crenens ruaponnsa. KoHcranTa rupoinsa. Y ClOBHS YCHICHHS THAPOIIH3A.
I'mpponu3s pa3nuaHBIX THIIOB COJICH.

27. OxucnurtensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TloHsTHE O CTEeNeHH OKHCICHUS, OKUCIUTENSIX U

BOCCTaHOBUTEJISIX. BaykHEeHIIIME OKUCIUTEIN U BOCCTAHOBUTEIIH.




28. MeTo/BI COCTaBICHHUS yPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHTENBHBIX peaknuil. OBP B pasmuunsix cpegax. Tumst OBP.

29. Teopust NEKTPOJHBIX MOTEHIMANOB. YpaBHeHne Hepaera. Onpenenenne CTaHIApTHBIX 3JIEKTPOIHBIX ITOTCHIUAIOB.
YCTpoicTBO BOJOPOAHOTO MMEKTPOAA. Pan HanpsyKeHUI MeTaloB.

30. INanpBaHMYecKUe dIEMEHTHL. Y CTpoiicTBO U npuHIUI padotel. Pacuer D/IC.

31. DIJIeKTpoIIN3 B paciljiaBax W PacTBOpax 3JEKTPONIUTOB. [locieoBaTeIbHOCT MPOLECCOB MPOTEKAIOIIMX HA aHO/AE U
karoje. 3akoHsl Papajes. Pacuer 00beMa 1 Macchl BELIECTB, BBIACIUBIINXCS IIPH 31€KTponu3e. [IpuMeHeHre 31eKTpou3a.

32. Koppo3sns merayuoB. Xumudeckas ,3iekTpoxumudeckas. CriocoObl 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynsatopsl. Kucnorasie. lllenounste. IIpunimmn paboTsl.

Tunossie 3aJJaHus 110 JUCHUIITINHEC!

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

2. PacniricaTh SIIEKTPOHHYIO KOH(UTYpaIlMio aToMa MapraHia. YKa3aTh BO3MOXKHBIC BaJICHTHOCTH M XMMUYECKHE CBOWMCTBA.
Omnmcats KBAHTOBBIMH YHCIIAMH BaJICHTHBIE 3JIEKTPOHBI aTOMA.

3. Paccuntats TemnoBoit 3((EeKT peaknuu ropeHus aneTuieHa (H.y.)

4. Paccunrtath, BO CKOJBKO pa3 U3MEHUTHCSI CKOPOCTh XMMHUECKON peaklu , €ClI YBEIUUUTh TemiepaTypy ¢ 50 no 80
rpaaycoB o Ilenbcuto, TeMuepaTypHbIi KO3(QGHUIIMESHT paBeH 3.

5. Kynma cmectutscst xummdeckoe paBHOBecHe cucTteMbl A(T) + 2B(r) «» C (k) AH<O ; ecnm

U YBEJIIMUUTE TEMIIEPATYPY

O MIOHU3UTh KOHIIEHTpaLUIO Beulectsa B

U IOHM3UTH JABJICHUE B CHCTEME

HaMMCcaTh BEIpAKEHHUE Il KOHCTAHTHI PABHOBECHUS TaHHOH PEaKIHy.

6. Paccuntare MomsipHyro koHueHtpamuio 200 r 20% pactBopa xuopuaa kameius ([1=1,015 r/m).

7. Ha ckonbko moHM3HUTHCS JaBieHue napa Haja pactBopoM mpu 25 °C, comepxkammm 15 1 rmoko3sl B 150 r Bogsl. JlaBneHue
mapa HaJl YHCTBIM pacTBOpuTenIeM(TIpH TOH e Temmeparype) paBHo 26 klla.

8. Hanwucats peakuun ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxI0oM cilydae THIPOJIM3aA.

9. YPOBHATE METOZIOM 3JICKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2S04 = Na2S04 + MnSO4 + K2S04 + H20

10. Paccuntars D/IC ranpBaHHYECKOTO 3JIEMEHTA, COCTOSIIETO U3 INIACTUH OJ0BA U MEIH, IPH UX KOHIEHTPALUH B

pacTtBopax cooTBeTcTBeHHO [1] Moas/m 1 [0,01] Momb/11. YKa3aTh HampaBiaeHUE IBHKEHUE IEKTPOHOB.
KoHTpoabHbIE pabOTHI IO TEMaM:

. CrpoeHue aToma

. XuMm4eckasi TepMOTMHAMUKa

. XuMun4eckasi KHHETHKa

. PacTBOpHI 1 1X cBOiCTBa

. loHOOOMEHHBIE peakIiu

. 'unponus coneit

. OKHCIUTENBEHO-BOCCTAHOBUTENBHBIE PEAKIIUI
. DIIEKTPOXUMHUS

0NN Nk W —

6.4. MeTroaquueckue MaTepHaJibl, ONpele/soniie Npoue1yphbl OlleHUBaHUSA

Pemenne THITOBBIX 3aJaHUH, TECTOB, 3aIIITA TEOPETHYECKOTO MaTepHalia Ha Ta00paTOPHBIX 3aHATHIX.
JlabopaTopHast paboTa CUMTAETCS CAAHHOI, IPH BHIMOTHEHHUH CIEAYIOMINX YCIOBUH:CTYICHT HA Hell IPUCYTCTBOBAJ, BBIOIHHUI,
3aIIUTHII TEOPETUYECKUI MaTepual 1o JaHHoi TeMe. KoHTposbHas paboTa cCYMTaeTCs BHIIOIHEHHON YIOBISTBOPHTEIBHO, IPU
pemenuu cryaeHToM 70% 3amaHuil conepxKamuxcs B BApUaHTe.

3a4er Mo AUCHUIUIMHE CTABUTCS II0 UTOTaM pabOTHI 00YJarOIEerocs B TEYCHUE CEMECTPa, BEIPAKCHHBIM B BH/IEC BHITIOIHCHUS
KOHTPOJIBbHBIX paboT, pabOThl Ha KOJJIOKBUYMAaX, BHITIOJIHEHUS U 3aIIUTHI JIA0OPaTOPHBIX 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 3aga4n U ynpakHeHUs 1o o0mel XUuMuH: yael. mocodue Mocksa: Unterpai-
JleonngoBuu TIpecc, 2001
7.1.2. JlonojiHuTEBHAS JIUTEPATYpPa
ABTOpBI, COCTABUTEIH 3arnaBue WznarenscTBoO, rof
JI2.1 |Pocun U. B., Tomuna |OOwas u Heopranndeckas xumusi. CoBpeMeHHbIH Kypc: YueOHoe Mocksa: U3narenbcTBo
JL L. nocobue i OakaaaBpoB IOpaiiT, 2016
JI12.2 | KopoBun Hukonait OOmas XuMus: y9eOHHK Mocksa: Briciias mkona,
BacunbeBuu 2007

7.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, TOA




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI3.1 |3aitnes B. I1., XuMHUsA: METOANYECKHE YKa3aHUS M0 BBITIOIIHEHUIO Ta00PAaTOPHBIX Hosocubupck: CI'YBT,
Moxkposuuikast H. I1., | pabot 2018
Kupumok A. .
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUHBI (MOAY JIS)
Hasnauenue Ob6opynoBaHue

YuebHast ayJUTOpPUS Juist | AynuropHas focka; Kommiekr yue6HoM MeOenn; KoMmekTsl XUMHUUECKOH TOCY/IBI U PEaKTHBOB
MPOBEICHUS TPYIIIOBBIX 1 | A1 IpOBEACHUS XUMHIECKOTO TIPAKTHKYMa; BRITsDKHOI mkad
VHIUBUAYaIbHBIX KOHCYIbTAIUI
YuebHas AyAUTOPHS i | AyauropHast 1ocka; Kommiuekt yue6Hoit mebenn; KoMIUIEKTbI XUMHUUECKONH NMOCYAbl U PEaKTHBOB

IIPOBEJIEHHUs TEKYIIErOo KOHTPOJIS
U IPOMEXKYTOUYHOHN aTTECTALH

IJIA IPOBCACHUS XUMHUYCCKOT'O ITPAKTUKYMaA, BreiTsxkHOM H.IKaq)

YuebHas ayJAUTOpHs JUTS
NPOBEJCHHUS TEKYIIET0 KOHTPOJIS
Y IPOMEXYTOYHOI aTTeCTalun

AynutopHas nocka; Kommekt yaeOHo# mebenn; KOMIUIEKTHI XUMUYECKON TTOCYIBI M PEaKTHBOB
JUTS IPOBEICHUS XUMUYECKOTO MTPAKTUKyMa; BBITsSDKHOM mKad

YuebHas ayAUTOPUS i | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

MPOBEACHUS 3aHATHH

JIEKIIMOHHOTO THIA

YuebHas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HOM Mmebenu; MynbTumenuitHoe o00pynoBaHHE: HPOEKTOP

MIPOBENIEHUS TEKYIIEro KOHTPOJISL
U IPOMEXKYTOUHOM aTTECTALUH

(cranmoHapHsIif), skpaH (crarmonapHsIii), [IK (meperocHoit)

YuebHas ayJUTOpHs quist | AynutopHas nocka; Komruiekt yde6HOM Mebenu; MynsTumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBECHUS 3aHATHI | (CTalMOHApHBIN), S3KpaH (cTanuoHnapHslii), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

YuebHas AyIUTOPHS Juts | AynuropHas 1ocka; KoMruiekT yae6HON Mebenn

MPOBEACHNSA TEKYILICTO KOHTPOJIA
u l'[pOMe)KyTO'lHOﬁ aTTeCTalun

VYuebHas ayIUTOPHS IS
MPOBEACHUS TPYIOBBIX "
WHIWBUAYaJIbHBIX KOHCYIbTAIHNA

AymuropHas mocka; Komrurekr ydeOHON Mebenu; 6 KOMIUIEKTOB Ul J1aOOpaTOpPHOH padoThI MO
OIIPEAEICHUIO KECTKOCTH BOABI (IITATHBBI C MPOOMPKaMH, HAOOp XUMHUYECKHX PpEarcHToB); 6
KOMIUIEKTOB Ul T1a0OpaTOpHOM paboThI MO OMpPEAEICHHIO 3IEKTPOIPOBOAHBIX PAaCTBOPOB CoIel
(TIK-2mmT., WCTOYHMK TOKAa-3 INT., INTATHBBI C INPOOMPKAMH, JIEKTPOIBI H3MEPUTENBHBIE,
SNEKTPOIBl CPAaBHEHUA); 6 KOMIUIGKTOB JuIsi JabopaTopHOl pabGoTBl MO OHpENEICHHI0
HOHOOOMEHHBIX peakiui (IITaTHBHI C Mpobupkamu, HaOOp peakTuBOB, pH-MeTpsr); BrrTsxHON
mkad

YuebOHas ayIUTOPHS IS
MPOBECHUS TPYIOBBIX "
WH/IWBUIYaJIbHBIX KOHCYIbTAIHNA

AymuropHas mocka; Komrurekr ydeGHOH Mebenu; 6 KOMIUIEKTOB Ul J1aOOpaTOpHOH padoThI IO
OIIPEACICHUIO KECTKOCTH BOABI (IITATHUBBI C MpPOOMpPKaMH, HAOOp XUMHUYECKHX PEarcHToB); 6
KOMIUIEKTOB Ul Ta0OpaTOpHOH pabOThI O OMpPEAEICHHIO IEKTPOIPOBOAHBIX PAaCTBOPOB COIEH
(ITK-2mT., MCTOYHUK TOKa-3 IUT., IITaTUBBl C NPOOUPKAMH, OJIEKTPOAbl H3MEpPHUTEIbHBIE,
SNIEKTPOIBI CpPaBHEHMSA); 6 KOMIUIGKTOB JuIsi J1abopaTopHOH paGoThl 1O  OHpEleIeHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI C NMpoOmpkamu, Habop peakTuBOB, pH-MeTpsl); BrrTsoxHON
mkad

YuebOHas AyAUTOPHS IS
MPOBECHUS TPYIIIOBBIX H
WH/IMBUTYabHBIX KOHCYIbTAIAA

AynutopHast nocka; Kommiekr ydeOHON MeOenu; 6 KOMIUICKTOB AJsL JTabopaTopHOil paboThI MO
OIIPEACICHUIO KECTKOCTH BOABI (IITATHUBBI C MPOOMpPKaMH, HAOOp XUMHUYECKHX pEarcHTOB); 6
KOMIDIEKTOB UIsl Ta0OpaTOpHOH pabOThHI IO OIMPEAEICHHIO IEKTPOIPOBOAHBIX PAaCTBOPOB CoOJEH
(ITK-2mT., WCTOYHMK TOKa-3 INT., IITAaTUBBl C NPOOUPKAMH, OJIEKTPOIbl H3MEpPHUTEIbHEIE,
QNIEKTPOJBI CpaBHEHUs); 6 KOMIUIGKTOB JJsI J1a0OpaTopHOil paboOTBl MO  ONIpENCIICHUIO
HOHOOOMEHHBIX peakiuid (IITaTHBEI C NpoOmpkamu, Habop peakTuBOB, pH-MeTpsl); BrrTshkHON
mKad

YuebHas AyAUTOPHS Ui | AyoutopHast ocka; Kommuiekt yuebHoii medenu

HPOBECHUS TPYIIOBBIX "

WHIMBAAYAITbHBIX KOHCYIbTAIHH

YuebHas ayJAUTOpHs qutst | AyauropHas 1ocka; KoMmuiekT yae6HoN Mebenn

HPOBECHUS IPYIIOBBIX u

WHJIMBHUIYaJIbHBIX KOHCYIbTAIUI

VYuebHas ayIUTOPHS Ui | AynuropHast nocka; Kommiekt yaeOHoi medenn

MPOBEACHUS TPYIIIOBBIX u

WHJIMBHYaJIbHBIX KOHCYJIbTallH

YyeOHas AyAUTOPHS i | AyauropHas nocka; Kommiekt yuebHoii medenu

MPOBEICHUS TPYIITOBEIX u

WHIBAIYaIbHBIX KOHCYIbTAIUN

YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBECHUS 3aHATHI | (CTalMOHAPHBIN), SKpaH (cTanuoHapHslii), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

YuebHas ayAUTOpUs quis | AynuropHas nocka; Komrurekt ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: IPOEKTOP




[IPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaiuoHapHbIi), [TIK (mepeHocHOH)
JICKIMOHHOTO THIIA
YuebHas AyIUTOPHS i | AynutopHas nocka; KoMrurekT ydeOHOW Mebenn; MynpTumenuitHoe o0opymoBaHHE: HPOEKTOP

IIPOBEJIEHUs TEKYIIEro KOHTPOJSL
U IPOMEXKYTOYHOHU aTTECTAlUH

(cranmonapHsIi), skpaH (crarmoHapHsIii), [IK (meperocHoit)

VYyeOHas aAyAUTOPHS IS
MIPOBENICHHS TEKYIIETO0 KOHTPOJIS
Y TIPOMEKYTOYHOH aTTeCTaI[H

AynuropHast nocka; Komruiekt ydueGHOM MmeOenu; MynbTuMeaniiHoe 00OpYHOBaHUE: HMPOEKTOP
(cranpoHapHBIi), 3kpaH (cTanuoHapHsli), [TK (mepenocHoi)




