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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCHUIUIMHEI IBIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUH W YMEHHH, HCOOXOIUMBIX AT 00ecIIeueHUs
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(ECCHOHANBHOM IESTEIbHOCTH.

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

WmxeHepHas KOMITbIOTEpHast rpaduka

222

BeposiTHOCTE M cTaTHCTHKA

223

®unocodus

224

I'eonH(pOpPMAIMOHHBIE CHCTEMEI

225

Texnonoruu cbopa u 00paboTK HHGOPMAITUU

226

Texnonoruyeckast (IPOEKTHO-TEXHOJIOTHYECKAsT) IPAaKTHUKA

227

IIporpaMMupyeMsle JIOTHYECKHUE KOHTPOILIEPHI

22.8

DKOHOMHKA

229

O3HaKOMHTEIIbHAS IMpaKTUKa

2.2.10

dusuka

3. KOMIIETEHIIMA OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOZY.JIs)

OIIK-2: Crioco0eH MIpUMEHSATDH ecTeCTBEHHOHAYYHBIE H 00IIeHH:KeHePHbIe 3HAHMS, AHAJINTHYeCKHE MeTOIbI B
npogeccHOHAIBLHOMN AeATEeTbHOCTH

OIIK-2.1: Vicnionb3yeT OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUIUINH, CBSI3aHHBIEC C IPO(PECCHOHATBHON e TEIbHOCTHIO

| OIIK-3: Cnioco0eH NpOBOIUTH H3MEPEHUSI U HADJIIOIeHN s, 00padaThIBATh M MPEACTABIATH IKCIIEPUMEHTAJIbHbIE TaHHbIE

OIIK-3.1: Micnione3yeT OCHOBHBIE METOBI M CPEICTBA IPOBEACHNUS SKCIIEPUMEHTAIBHBIX HCCIIEIOBAHNH, CHCTEMBI CTaHIAPTH3ALIH
U cepTUDUKAITUH

B pesyibTate 0CBOCHMS AMCHHUIIIMHBI 00y4AIOLIUICS J0JIKEH

3.1 (3uaTs:
3.1.1 | Baxxneiirie MeTOIbl XUMHUYECKHUX MCCIIEOBAHNN M UX TIPUMEHEHHE JUIsl pEIICHUS MTPAKTHYECKUX 3a1a4
3.2 | YmeTh:
3.2.1 | npUMEHATh XUMHUYECKHE 3aKOHBI IJIs PEIIeHNs MPAaKTUIECKUX 3a7ay, UCIOIb30BaTh OCHOBHBIE XUMUYIECKHUE 3aKOHbI
3.3 | Baagers:
3.3.1 | HaBBIKAMU MPUMECHEHHS IPAKTUIECKUX 3aKOHOB XMMHH, SKCIUTyaTallid OCHOBHBIX PHOOPOB M 000PYIOBaHIS B
XMMHYECKOH TabopaTopun, 0OpadOTKH U HHTEPIIPETALlHH PE3yTbTATOB XUMHIECKOTO aHAIIN3a
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaumeHnoBaHue pa3esioB U TeM /BUJ 3aHATHS/ Cemectp | YUacosn | Jluteparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. OcHOBHbIE 3aKOHBI XMMHMH
Jlex OCHOBHBIE 3aKOHBI U TIOHATHS XUMuH /JIek/ 1 1 JI2.1 J12.2 0
JIab OCHOBHBIE 3aKOHBI XUMHUH. JIaOOpaTOPHBIN HHCTPYKTAX 110 TEXHHUKE 1 1 J13.1 0
6e3omacuocTu. /J1ab/
Cp Perienne KoHTpONIBHBIX paboT 1o TeMaM " OcraTounsie 3HaHus", "OOMe 1 10 JIT.1 0
3akoHbl xumun" /Cp/
Pazgen | Pa3pen 2. CTpoeHue BeuecTBa




Cp Crpoenue aroMa.PerieHne KOHTPOJIBHBIX PadOT IO TeMe "CTpOoeHHUE 1 12 J1.1 0
atoma". /Cp/

Paznen Paznen 3. Xumnyeckue TEPpMOAUHAMUKA U KHHETHKA

Jlex XuMmuueckas TepMOJIMHAMHKA U KHHETHKA. XUMHUYeKoe paBHOBecue. /JIek/ 1 1 JI2.1J12.2 0

JIab XuMu4eckas TepMOIMHAMUKA U KHHETHKA. Perlienue 3a1a4 1o reme 1 1 0
"XumMuaeckas TepMonuHamuka /J1ad/

JIab XuMmndeckast TepMOAMHAMUKA U KHHeTHKa.JlabopaTopHast paboTa 1 2 JI3.1 0
"CkopocTb xummudexoit peakun" /J1ad/

Cp Xumuueckas TEpMOJAMHAMUKA U KUHETUKA. PerieHue caMoCTOsATEIbHBIX 1 22 J1.1 0
pabot no TemMam "Xumudeckas TepMoauHaMuka', " Xumudeckas
kuHeTHKa". /Cp/

Pazpnen | Paspen 4. PacTBopbl U HX cBolicTBa

Jlex PactBopHI 1 BX cBo¥icTBA. /JIek/ 1 1 JI2.1 J12.2 0
Cp PacTBOpEI 1 MX cBOiicTBa.PenieHre KOHTPONBHBIX padoT 10 TeMaM 1 26 JI1.1 0
"PacTBOpEI 1 X cBOicTBa","MoHHOOOMEHHBIE peakiun', "' naponn3
coneii". /Cp/
Paznen Pazjen 5. DjeKTpOXUMHUYECKHE CHCTEMbI
Jlex DAeKTpoXuMUYecKue cuctemsl /JIek/ 1 1 J2.1J12.2 0
Jlab OnexTpoxuMudeckue cuctemsl. Jlaboparopuas pabora "OBP' /J1a6/ 1 2 JI3.1 0
Cp ONeKTPOXMMHUUECKHEe CUCTEeMBI. PellieHne KOHTPONIBHBIX paboT 10 TeMaM 1 26 J1.1 0
"OBP", "Dnextpoxumus" /Cp/
HKP 3amiura JlabopatopHbix padot /MKP/ 1 2 JI1.1J12.1 0
J12.2J13.1

5. COJAEPKAHME JUCLUILINHBI (MOAYJIST)

Paznen 1

Tema 1 OOI11HEe 3aKOHBI XUMHH
OCHOBHBIE IIEeJIH U 331241 JUCITUTLTAHBI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTUHAMY B OOIICH CHCTEME IMOATOTOBKY CIICIIHATUCTA.
OCHOBHBIE cTeXHOMEeTpHUIecKHe 3aKOHbI. OCHOBHBIE HANIPABJICHUS] TEXHUIECKOTO ITporpecca B OTPacIIy.

Paznen 2: «CtpoeHue BelecTBay

Tema 2.1 Ctpoenue aroma KBanToBsle uncna. Pactipeenenne 31eKTpoHOB IO YPOBHSM H HOAYPOBHAM. BimsHue cBOMCTB
XMMHYECKOTO 3JIEMEHTa B 3aBUCHMOCTH OT €r'0 3JICKTPOHHON KOH(UTypaluH.

Tema 2.2 Ilepuonuueckuii 3akon J[.11.Menneneera CTpykTypa nepruoandeckoil cucteMsl. IlepuoquuHoCcTh HU3MEHEHHS CBOUCTB
XUMHYECKHX 3JIEMEHTOB U UX COCIUHEHUM.

Pazgen 3: «Xumudeckas TEPMOJUHAMHUKA U KHHECTHUKa»

Tema 3.1 IIpeamer U OCHOBHBIC IOHATUSA B XMMUYECKON TepMOAUHAMUKE. BBl TEpMOAMHAMUYECKUX CUCTEM U 1aPAMETPOB.
Krnaccuukanus TepMoaMHaMUYECKUX MPOLeCCOB. BHYTpeHHsIA sHeprus 1 HTanbnus. Temnnosble 3pdexTs! U UX UCIOIB30BaHNUE B
XUMHYECKON TEXHOJIOTUH. DHTPOIHUS.

Tema 3.2 Dueprust [m66ca. HanpaBineHHOCTh XUMHUYECKHX peakiwii.ViccnenoBanne OCHOBOHOTO YpaBHEHHS TEPMOTMHAMUKH.

Tema 3.3 CkopocTh XMMHUYECKHUX PEaKIUii B TOMO- ¥ T€TepOreHHBIX cucTeMax. DaKTopbl, BIUSIONINE Ha CKOPOCTh peakiuil. Teopus
Appennyca. KatanuzaTopel. 'oMOreHHsbIH 1 reTeporeHHbli kaTanu3. 3aKoH JeHCTBYIOIIMX Mace Ui HeOOpaTUMBIX peakluil.
[MpaBuna Bant-I'opda. Xumuueckoe u pazoBoe paBHOBecHe.[ToHsATHE 00 0OOpATHMBIX ¥ HEOOPATHUMBIX PEaKITUIX. XUMUIECKOES
paBHOBecHe. 3aKOH ACHCTBYIONIIX Macc A 00paTUMBIX peaknnii. @akTophl, BIUSIONINE Ha XUMHUYecKoe paBHoBecue. [Tpuanum Jle
-lTaTenpe.

Paznen 4: «PacTBOpsl U UX CBOMCTBaY

Tema 4.1 Knaccudukanus pactBopoB. CiocoObI BRIpaKeHHUS KOHIICHTPAIIUH pacTBOpa.

Tema 4.2 PacTBOPEI HEINEKTPOIIUTOB M MX KOJUIMTAaTHBHbIE CBOMCTBA. 3aK0H pa3basineHns OcTBanbaa.

Tema 4.3 oHHOOOMEHHBIE peakIuuy U rHApoan3 coneit. Teopus anexTpoauruueckoil auccormarmy. CTeneHb U KOHCTaHTa
Jquccoruanuy. Crna0ble U CUIbHBIE 31eKTpoIuThl. CBOMCTBA pacTBOPOB 3MEKTPOIUTOB. IOHHOE pou3BeieHre BoAbl. BogopoaHbIii
nokasaTenb. MIHankaTopel. OCHOBHBIE THITEI TuAponu3sa conei. Onpenenenne pH B kaxknoM tune. Ctenens runponusa. GakTopsl,
BIMSIONIHE Ha TPOIECC TUAPOIN3a.

Paznen 5 "DnexkTpoXxuMHUYECKHUE CUCTEMBI "
Tema 5.1 OkucnurensHO-BoccTaHOBHTENbHBIE peakiun (OBP) Oxucnurensao-soccraHoBuTenbHbIE peakiyu (OBP). OcHoBHBIE

NOHATUA JaH-HBIX peaxuuﬁ. Crenenb okuciacHus. OKUCINTEIbHO-BOCCTAHOBUTEIIbHBIC CBOMCTBA AJIEMECHTOB M MX COCIMHEHHUM.
HpaBI/IHO QJICKTPOHHOT'O Oananca. YpaBHI/IBaHI/IH OBP meTomamMu SJICKTPOHHOI'O U HOHHO-3JICKTPOHHOI'O Oasamca. PazHoBHIHOCTH




OBP. Baxueiinme OKACIATENN U BOCCTAHOBUTETU. OKUCINTEIHHO-BOCCTAHOBUTENLHAS TBOMCTBEHHOCTE XUMHYECKHX DJIEMEHTOB.
Tema 5.2 OcHoBBI 251eKTpoXUMUH.IIOHATHE SEKTPOXUMHUYECKON cucTeMbl. BUJIbI cUCcTEM. DIIEKTPOIHBIN MOTEHIIMAT METalIa.
DNEKTPOXUMHYCSCKH psi HanpspKkeHNH. CBOMCTBA psiZia aKTUBHOCTH. XHUMHUYECKHUE HCTOYHHKH AJICKTPHIECKOTO TOKA.

Tema 5.3 INanpBarngeckuii anemenTt. [Ipurmmn pabotst. Pacaer D/1C.

Tema 5.4 DnexTpoau3 BOAHBIX PACTBOPOB U €T0 3aKOHOMEPHOCTH.

Tema 5.5 Koppo3ust metayuioB. 3aura METaJIJIOB OT KOPPO3HUH.

6. POHI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

BrimonHeHHBIE U 3aMUIIEHHBIE JTaDOpaTOpPHEIE PaOOTHI.
PemieHHbIe 1 3a4TeHHBIE KOHTPOJIBHBIE PAOOTEHI.
3ayer no AMCLUUIIMHE

6.2. Tembl NUCLMEHHBIX PadoT

He npexycMoTpeHO yIeOHBIM ITaHOM

6.3. KonTpoabHbIe BONIPOCHI U 33aaHUS

TunoBsie BOITPOCHI K KOJIJIOKBUYMaM I10 JUCHUITJIMHE

L. OCHOBHBIE 3aKOHBI XHMHH. 3aKOH COXPaHEHMS MAcChHl BEHIECTB. 3aKOH ITOCTOSTHCTBA COCTaBa. 3aKOH ABOTAJIpO M €r0
CIIeACTBHSA. 3aKOH IKBHBAIECHTOB. OIpeeneHne 3KBUBAJICHTHBIX MAacC MPOCTHIX M CIIOKHBIX BEIIECTB.

2. Teopuu crpoenus atoma Pezepdopaa u bopa. CocraB aroma. OTHOCUTENbHAsE aTOMHasi Macca JIeMEHTa.

3. KBanroBble yncrna.

4. Pacnipenienienne 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U noAypoBHsAM. Ilpunnun ITaynu. IIpasuno Xynna. IIpasuio
Kneukosckoro.

5. [Tonstue 06 s-, p- ,d- ,f- anemenTax. Xapakrep COCAMHEHHH UMH 00pa3yeMbIX.

6. INepronndeckuii 3akoH. CTPYKTypa meproamdeckoi cucteMsl. [IoHsTHE 0 TpymIax, MOArpyNIax ¥ HepHoaax.

Ilepuonnueckoe U3MEHEHNE CBOMCTB XUMUUECKUX 3JIEMEHTOB B TPYNIAX U IEPUOAAX: 3apsij AApa; pailyCc aTOMa; SHEPrust
HMOHU3aL1H; SHEPIUS CPOJCTBA K DIIEKTPOHY; JJIEKTPOOTPULATEIbHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA.

7. ITonsiTue o BHyTpeHHeN »Hepruu cucteMsl. IlepBhlii 3aK0oH TepMoAMHAMUKHU. Ero npumMeHeHue JUis U30XOPHBIX U
M300apHBIX MTPOIIECCOB.

8. INonstue 06 sHTanemuu. 3akoH I'ecca u ero caenactsus. IloHATHE O TemnoTax 0Opa3oBaHHS CIIOXKHBIX BemlecTB. Pacder
U3MEHEHHUS SHTAJBIUH IPU XUMUUECKHX PEaKIHAX.

9. INonstne 06 sHTpOnHHU. BTOpoii U TpeTnii 3akoHBI TepMoauHamMukn. CTaHTapTHAs SHTpONHs BemecTsa. Pacyer
W3MEHCHHUS SHTPOINHU CHCTEMBI.

10. [TonsaTue 006 M306apHO - U30TEPMUIECKOM MoTeHIHaae. OCHOBHOE ypaBHEHUE TEPMOIAMHAMHUKH. Y CIOBUS BO3MOXKHOCTH
npoTekaHus nporecca. Pacuer usmMeHenus cBoboHoM sHeprun ['moocea.

11. Xumnueckas kuHeTuka. CKOpOCTh XUMHUYECKON peaklMi B TOMOT€HHOW M TeTEpPOreHHOM cucreMax. 3aBUCHUMOCTh
CKOPOCTHU XMMUYECKOH PeaKIiy OT KOHIEHTparuy. OU3HIecKuil CMBICI KOHCTAHTBI CKOPOCTH XMMHUYECKOH peakIuu.

12. BimsiHue Temnepartypsl Ha ckopocTh XuMuueckol peakuuu. [IpaBuno Bant ['odda u Temneparypubiii kodddUIueHT.
Teopust AppeHuyca. 3aBHCHMOCTE CKOPOCTH XHMHYECKOH PEaKIMy OT SHEPTHH aKTHBALIIH.

13. Katanu3. OcHOBHBIE IOJOXKEHUS TEOPUH KaTanu3a. MexaHu3M rOMOIN€HHOTO U T€TEPOreHHOr0 KaTallu3a.

14. [Tonsatue 00 0OpaTHUMBIX pEaKIHUAX U XUMHUYECKOM PaBHOBECHH. 3aKOH NEHCTBYIOMIMX Macc A 0OpaTUMBIX CHCTEM.
CBsI3b KOHCTaHTBI PAaBHOBECHUS C TEPMOIMHAMUYECKUMU (DYHKIIHSMH.

15. [punnun Jle-lllarense. Bnusnue usmeHeHus: TeMneparypsl, JaBJIeHUs, KOHIICHTPAIMK BEUIECTB HAa CMEIICHUE
paBHOBECHS B CHCTEME.

16. OO6mias xapakrepucTuka pacTBOpoB. CriocoObl BEIpaKEHHsI KOHIICHTPAIMA PacTBOPOB.

17. TepMonuHaMIKa TIPOIECCOB PACTBOPCHUS. BimsHMe TemrepaTypsl U JaBICHHUS Ha PaCTBOPHMOCTH BEIIECTB.

18. KomnuratneHble CBOHCTBA MaealbHBIX pacTBOpoB. 3akoH Bant-T'odda. 3akon Payns u ero cnenctust. CriocoOsr
oIpeieIeHHs MOJIEKYIIPHON MacChl paCTBOPEHHOTO BELIECTBA.

19. IMonstre 06 snexrponurax. Teopus 3MeKTpoIUTHYECKON qucconraryn. OOIMi MPUHIMI JUCCOLUALMN. DIICKTPOIHTHIL.

OCHOBHBIE TTOJIOKEHHS TEOPHUH dIEKTPOTUTHICCKOHN Tuccornmanun. Jlucconuanus KucioT (0HO- 1 MHOTOOCHOBHBIX ), OCHOBaHHH
(0IHO- ¥ MHOTOKHUCIIOTHBIX), COJIEH (CPEeHUX, KUCIIBIX, OCHOBHBIX).

20. KonmuraTuBHble CBOMCTBA pacTBOPOB AEKTPOIUTOB. V3oToHMueckuii koaddunment. Crenens auccormaimu. [loHsTue o
CHJIBHBIX U CJIA0BIX DJICKTPOIIUTAX.

21. Crabsle snmextponuTsl. KoHcTanTa quccormanuy. 3akoH paz0apieHust OcTBasbaa.

22. CuJIbHBIE DJIEKTPOJIUTHI. AKTUBHOCTh MOHOB. [IOHATHE 0 KaXKylleics cTeNeHr AUCCOLUALUU.

23. Honnoe npoussenenue Boasl. [Tokazatens Bogopona. MHAMKATOPHI.

24. VonHO-00MEHHBIE PEeaKkIMH B PacTBOpax 3JIEKTPOIHUTOB. Y CIIOBUS HEOOPATHMOCTH HOHHO-OOMEHHBIX PEaKIHH.

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

26. I'uaponus coneit. O6paTuMocts ruaponusa. Crenens ruapoiauza. KoHcTanTa ruapoiusa. Y CaoBUs YCHICHUS THAPOIU3a.
I'unponu3 pa3auyHbIX THIIOB COJIEH.

27. OxucnurensHo-BoccTaHoBUTENbHBIE peaknun (OBP). TlonaTHe O cTeeHH OKHUCIICHHS, OKHCIUTEISIX 1

BOCCTaHOBHUTEJSIX. BaskHelilre OKHCIUTENN U BOCCTAHOBUTEIH.

28. MeTtobl cOCTaBICHUS YpaBHEHUH OKUCIHMTEIHHO-BOCCTAHOBHUTENbHBIX peakuuii. OBP B paznmnunbix cpemax. Tunsr OBP.

29. Teopus 3neKTpoaHBIX NOTeHIMAN0B. YpaBHeHre Hepuera. Onpenenenne CTaHIapTHBIX 3JIEKTPOJHBIX NOTEHIIMAIOB.

YeTpoiicTBO BOZOPOAHOTO IEKTpoAa. P HanpskeHUid MeTaIoB.
30. lanbBaHWMYecKUE JEMEHTHI. Y CTPOHCTBO W mpuHIUN padoTel. Pacuer BJIC.




31. OIeKTpoau3 B pacliiaBaX M PacTBOpax 3MEKTpoiauToB. [locnenoBaTensHOCTH MPOIECCOB MPOTEKAIOIINX HA aHOIE H
karoje. 3akonsl Papajes. Pacuer o0beMa 1 Macchl BELIECTB, BBACIUBIINXCS IIPH 3J1€KTponu3e. [IpuMeHeHne 31eKTposu3a.

32. Koppo3sns meramumoB. Xumudeckas ,3iaekTpoxumudeckas. CrocoObl 3aIIUTEl METAJUIOB OT KOPPO3HUH.

33. Axxymynstopel. Kucnorusie. llenounsie. [Tpuaimm paGoTsI.

Tunossie 3aJlaHus 10 TUCHUIIIINHEC!

1. PaccunrtaTh SKBHBaJeHTHBIE Macchl cienyrommx coeannennid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincartb 37MEKTPOHHYIO KOH(UIypalWio aToMa MapraHiia. YKa3aTb BO3MOKHBIC BAJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
Omnwcats KBAHTOBBIMH YHCIIAMH BaJICHTHBIC 3JIEKTPOHEI aTOMA.

3. Paccuntars TemnoBoi 3¢ (KT peaknuu ropeHHs aneTwieHa (H.y.)

4. Paccuntath, BO CKOJBKO pa3 U3MEHUTHCSI CKOPOCTh XMMHUECKON peaKkiy , €Ci YBeIUUUTh TemrepaTypy ¢ 50 no 80
rpaaycos 1o Llenbcuto, TemneparypHblid ko3dduuueHT paseH 3.

5. Kyma cmectuthcst xummudeckoe paBHoOBecHe cucTteMbl A(T) + 2B(r) «» C (k) AH<O ; ecnm

U YBEUYHUTE TEMIIEPATYPY

O MOHU3HUTh KOHLEHTPALUIO BelecTsa B

O TIOHHM3HUTH JaBJICHUE B CHCTEME

HAINCATh BEIPAXKCHUE IJIsI KOHCTAHTHI PABHOBECHS NaHHOW PEaKIHH.

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

7. Ha ckonpko MOHU3UTHCS AaBleHHE Mapa Haj pacTBopoM mpu 25 °C, cogepkamuM 15 1 rmrokossl B 150 r Boxsl. [lapnenue
mapa HaJl YMCTBIM pacTBopuTenIeM(IIpH TOH ke TemrepaTtype) paBHo 26 kl]a.

8. Hamucars peakiuu ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ats pH B kKakaoM cilydae THIPOIH3a.

9. VYpOBHATH METOZIOM IIEKTPOHHOrO OanaHca

Na2S03 + KMnO4 + H2S04 = Na2S0O4 + MnSO4 + K2S04 + H20

10. Paccunrates O/IC ranpBaHHYECKOrO 3JIEMEHTA, COCTOALIETO U3 IUIACTHH 0JIOBA M MEIH, NPU UX KOHLIEHTPALUU B

pactBopax cooTBeTcTBeHHO [1] Monb/n 1 [0,01] Monb/n. YKa3aTe HampaBieHUe IBUKEHUE DJIEKTPOHOB.
KoHTponsHEIE pabOTHI IO TeMaM:

. CrpoeHue aToma

. XuMu4eckasi TepMOIMHAMUKA

. XUMn4eckasi KHHETHKa

. PacTBOpBI M HX cBOMCTBa

. NoHOOOMEHHEBIE peakiuu

. 'unponus coneit

. OKHCIUTENFHO-BOCCTAHOBUTENBHBIEC PEAKIIUI
. DIIEKTPOXUMHUS

0NN N DB W~

6.4. MeToaquueckue MaTepHuaJibl, ONpee/siolye Npoue1ypbl OlleHHBaHUA

Pemenye THITOBBIX 3aTaHMi, TECTOB, 3alIUTa TEOPETHIECKOTO MaTepHaIa Ha JJAOOPATOPHBIX 3aHATHAX.
JlabopaTopHast paboTa CUMTAETCS CAAHHOI, IIPH BRIIIOTHEHHUH CIEAYIONINX YCIOBHH:CTY/ICHT HA HEll IPUCYTCTBOBAJ, BBITOIHHI,
3aIUTHII TEOPETHYECKUH MaTepuai o JaHHOH Teme. KoHTposbHas paboTa CUNTaeTCsl BHITOJHEHHON YIOBIETBOPHTEIBHO, IPU
pemenuu cryaeHToM 70% 3aqaHuii copepKaluxcs B BApUaHTE.

3a4eT 1o JUCIUIUIMHE CTAaBUTCS 110 UTOTaM PabOTHI 00YJaromerocs B TEYCHUE CEMECTPa, BEIPAKCHHBIM B BUIE BBHITIOIHEHUS
KOHTPOJIBHBIX PabOT, pabOThI Ha KOJUIOKBUYMAaX, BBIIIOIHEHHUS U 3aI[UTHI JTJAOOPATOPHBIX padoT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, TOA
JI1.1 |I'nunka Huxonai 3amgaun U ynpakHeHHUs Mo o0mel XuMuu: yael. mocobne Mocksa: Unterpai-
JleonnmoBuu IIpecc, 2001
7.1.2. lonoHUTeILHAsS JIUTepaTypa
ABTOpBI, COCTaBUTETH 3armaBue W3narenscTBO, TOI
JI2.1 [Pocun U. B., Tomuna |OOmas u Heopraundeckast xumust. CoBpeMeHHBIH Kypc: YdaeOHoe Mocksa: U3garenscTBo
JL I mocobue i 6akaaaBpoB HOpaiir, 2016
JI2.2 | Kopoun Hukomnaii OO0mast XuMust: y9eOHHK Mockga: Beicmas mkonia,
BacunseBuu 2007

7.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, oA
JI3.1 | 3aiiues B. I1., XUMHA: METOANYECKHE YKa3aHU 0 BHITIOTHEHUIO Ta00PaTOPHBIX Hosocubupck: CI'YBT,
Mokxkposunxkas H. IT., | pabot 2018

Kupunrok A. U.




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Haznauenwue Ob6opynoBanue
YuebHas ayqUTOPHs quis | AynuropHas pocka; Kommiexr yge6HOM Mebenn; KoMImIekTsl XUMHYECKOH MOCYIBI U PEaKTHBOB
HpOBEACHUS TPYIIIOBBIX U | 4751 IpOBEACHU XUMHYIECKOTO IPAKTUKYMa; BBITSDKHOM 1m1Kad
VHJUBUIYaIbHBIX KOHCYIbTAMH
VYueOHas ayAUTOpUS quts | AynuropHas gocka; Kommiekr ygeOHoi Mebenn; KoMIIIeKTsl XHMIYECKOH TOCYIBl U PEeakTHBOB

IPOBEJEHNs TEKYIIEro KOHTPOJL
U IPOMEKYTOYHOH aTTecTaluu

JUIS IPOBEJICHUS. XUMUYECKOTO PaKTHKyMa; BEITshKHOM mikad

YuebHas ayIUTOpHsI Juist
IIPOBEJIEHUS TEKYIIEro KOHTPOJISL
U IIPOMEXKYTOYHOU aTTeCTalUH

AynutopHas nocka; Komruiekt yaeOHOH MeOenu; KOMIUIEKTHI XUMUYECKON TTOCYIBI U PEaKTHBOB
JUTS TIPOBEJICHHST XUMUIECKOTO TIPaKTHKyMa; BrITsDKHON 1Kad

YuebHas ayJUTOpHs quist | AyauropHas 1ocka; KoMmuiekT yae6HoM Mebenn

HPOBECHHS 3aHATHH

JICKIIMOHHOI'O THUIIa

YuebHas ayAUTOpUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynbsTumenuitHoe o0opymoBaHHE: IPOEKTOP

MPOBEACHUSA TEKYILICTO KOHTPOJIA
u HpOMe)I(yTO‘{HOfI aTTeCTalluu

(craroHapHBIi), 3KpaH (cTaunoHapHslii), [1K (mepenocHoii)

YuebHast ayJUTOpPHS Juist | AynuropHast pocka; Komruiekr ydeOHoN Mebeny; MynmbTuMenuiiHoe 0o0OpyHOBaHHUE: MPOEKTOP
IIPOBEIEHUS 3aHATHH | (CTaIlOHAPHEIN), 3KpaH (cTannoHapHbI), I[TK (mepeHOCHO)

JIEKIIMOHHOTO THIA

YuebHas AyAUTOPHSA Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu

IPOBEJIEHHUs TEKYLIEr0 KOHTPOJIS
U IPOMEXKYTOYHOH aTTeCTallH

YuebHas ayJAUTOpHs JUTS
HPOBEJCHUS IPYIIOBBIX u
WHIMBUIYaJIbHBIX KOHCY/IBTAIUH

AynutopHas nocka; Kommekr ydeOHol MeOeny; 6 KOMIUIEKTOB AT 1abOpaTOpHOi pabGoOTHI HO
OTIPENIECIEHUIO JKECTKOCTH BOABI (LITAaTUBBI C MpOOMpPKaMu, HaOOp XUMHUYECKHX pPEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH pabOoThI IO ONPEJEICHHUIO 3IIEKTPOINPOBOAHBIX PACTBOPOB COJNEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEI C TPOOMpPKAaMH, 3JEKTPOIBl H3MEPUTEIBHEIE,
QNIEKTPOAB! CPaBHEHHUs); 6 KOMIIIEKTOB AN J1abopaTopHOil paboTl MO  OIpENeNCHHIO
HNOHOOOMEHHBIX peakiuil (IITaTHBBI ¢ NMPOOMpKaMu, HaOop peakTHBoB, pH-Mmerpsl); BeITsDKHOMN
mkad

YuebHas AyIUTOPHS JUTS
NPOBEJCHUS  T'PYMNIIOBBIX u
MHANBUYaIbHBIX KOHCY/IBTALNH

AynutopHas nocka; Kommekr ydeOHoN MeOenw; 6 KOMIUIEKTOB AT JTabopaTOpHOi paboOTHI MO
OIIPEAEIEHHIO KECTKOCTU BOABI (IITATUBBI C MPOOHPKaMu, HAOOp XUMUYECKHX PEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPEIEICHHIO 3JICKTPOIPOBOAHBIX PACTBOPOB COJIEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITAaTHBEI C TPOOMpPKAaMH, 3JIEKTPONBI H3MEpUTEIBHEIE,
NIEKTPOAB! CPaBHEHUsS); O KOMIIEKTOB AT J1abOpaTopHOil paboTBl MO  OIPENSNICHHIO
MOHOOOMEHHBIX peakuuil (WTaTUBBl ¢ Mpodupkamu, HAO0Op peakTuBOB, pH-meTpbl); BuITsOKHON
mkadg

YuebHas AyIUTOPHS TUTS
NPOBEJCHHUS  T'PYIIOBBIX u
MHANBUIYaIbHBIX KOHCYIBTALNH

AynutopHas nocka; Kommekr ydeOHON MeOenw; 6 KOMIUIEKTOB JJIS JTabopaToOpHOi paboOTHI MO
OIIPEAEICHHIO KECTKOCTH BOABI (IITATHUBHI C MPOOHPKaMH, HAOOp XUMUYECKHX PEareHToB); 6
KOMIUIEKTOB JUIsl JIJaOOpaTOpHOH paboThl IO ONPENEIEHHIO 3JIEKTPOIPOBOAHBIX PACTBOPOB COJEH
(TIK-2mT., WCTOYHMK TOKAa-3 INT., INTATHBBL C TPOOMPKAMH, 3JIEKTPOIBI H3MEPUTENBHEIE,
NIEKTPOAB! CPaBHEHUsS); 6 KOMIIIEKTOB M J1a0opaTOpHOil paboTBl MO  OIpENeNICHHIO
MOHOOOMEHHBIX peakuuil (ITaTUBBI ¢ MpoOupKamu, HAO0Op peakTuBOB, pH-meTpbl); BuITsOKHON
mkadg

VYuebHas ayIUTOPHS Ui | AynuropHas nocka; Kommiekt yaeOHoi Medenu

MPOBEICHUS TPYTIIOBEIX u

VH/IMBHyaJIbHBIX KOHCYJIbTalH

VYyeOHas AyAUTOPHS i | AyauropHast nocka; Kommiekt yuebHoii medenu

HPOBECHUS TPYIIOBBIX u

WHIBAAYaTbHBIX KOHCYIbTAIHH

YuebHas ayJUTOpHs quist | AyauropHas 1ocka; KoMmiekT yaebHoM Mebenn

HPOBECHUS IPYIIOBBIX u

WMHIVBAAYAITEHBIX KOHCYIbTAIMH

YuebHas ayAUTOpUS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

HpPOBEACHUS TPYIIIOBBIX u

WHJIMBHYaJIbHBIX KOHCYJIbTallH

VYuebHas ayJUTOpPHS Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MymbTuMenuiiHoe o0OpyZOBaHHE: MPOSKTOP
IIPOBEICHUS 3aHATHH | (CTallOHAPHBIN), 3KpaH (cTannoHapHsIi), [TK (mepeHoCcHOIT)

JIEKIIMOHHOTO THIIA

YuebHas ayAUTOPHS i | AyoutopHast ocka; Komrutekt ydueGHON MeOenu; MynbTuMenniiHoe 00OpYHOBAaHUE: MPOEKTOP
MIPOBECHUS 3aHATHIA | (CTalMOHAPHBIN), SKpaH (cranuoHapHsli), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

YuebHas ayJAUTOpHs quist | AynuropHas nocka; Komrurekt ydeOHOM Mebenn; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP

NPOBEJCHHUS TEKYLIET0 KOHTPOJI
Y IPOMEXKYTOYHOH aTTecTaluu

(cranmoHapHbIi), 3KpaH (cTaunoHapHslii), [IK (mepenocHoii)




YuebHas ayJUTOpHs JUTS
HPOBEJCHHUS TEKYIIETrO KOHTPOJIS
Y TIPOMEKYTOYHON aTTEeCTAIINH

AynutopHas nocka; Kommiext yueOHoit mebenn; MynbTuMenuitHoe o0OpygoBaHUE: IPOEKTOP
(cTaumoHapHbIii), 3kpaH (craumoHapHslii), I[1IK (mepeHocHoi)

Tlomemenne s | Kommnekr  yae6not wmebemm; I[IK — 10 mT., mnomkimroueHHBIX K cetd  "HHTepHer" W
CaMOCTOSITENIbHOM paboThl | oOecreunBaOmIMX ~ JAOCTYIl B OJEKTPOHHYI0  HMH(OPMAIlMOHHO-00pa30BaTEeNbHYIO  Cpemy
o0yJaronuxcs YHuBepcHTeTA.




