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1. IXEJb [IPOI'PAMMBI.

Hacrosimas nporpamMma cocraBieHa Ha ocHoBauy (PelepajibHOI0 rOCYHAPCTBEHHOTO
00pa3oBaTebHOTO CTaHJapTa OCHOBHOTO oOmiero oOpa3oBaHMs, YTBEPXKACHHOIO HPHKA30M
MunucrepctBa npocsemeHuss P® or 31.05.2021 Ne 287 ¢ ydyerom Crnenuanu3upoBaHHOIO
y4eOHO-Hay4JHOro HeHTpa Y paisckoro ¢enepansaoro yausepeurera (nanee — CYHI] Vp®@VY) u
TpaUIuii IPENoiaBaHysl XUMHH B HEM.

B cootetcTBuE ¢ nensio U 3aad9amu CYHIT ocHOBHOM Henbi0 H3yyYeHus IpeMeTa
«XHUMHSA» SBIIETCA CO3IAHUE YCIOBHUI Ul OCBOEHHS [IpeMeTa Ha YPOBHE, JOCTATOYHOM UL
YCIIEHIHOIO IPOX0XKACHUS BCTYIUTENbHBIX UCObITaHu# B 10 xuMuKo- Qpu3ngeckuii u
6uonornueckue kiaccet CYHI Vp@Y

2. XAPAKTEPHUCTHKA IIOAT'OTOBKH I10 ITPOT'PAMME

2.1.TIporpaMma paccuuTana Ha oby4yaromuxcs 9X KiaccoB 00IeoOpa3oBaTeIbHBIX YIeOHbIX
YUPEXAEHHUH, NIaHUPYIOIIMX 3aHUMAThCS H3y9EHHUEM XUMHH, B TOM YHCIIE JUI IOCTYNAIOINUX B
CVHII VpoVy

2.2. HopMaTHBHEIH CPOK OCBOEHHS NporpaMMel — 25 Hepenb (75 4acoB)

2.3.PexxuM obyuenus - 3 yaca B HeHAEIIO

2.4.®opma oOy4eHus - O4Has /

3. TPEBOBAHMA K PE3YJIbTATAM OCBOEHU ITIPOI'PAMMBI

Hpenme'mble Ppe3yJabTaThbl

1) CopmMupoBaHHOCTE PEACTABIECHHN O MECTE XMMHH B COBPEMEHHON HAy4YHOM
KapTHHE MHpa; IOHMMaHHE POJIY XUMHUH B OPMUPOBAHUH KPYro30pa u
(GYHKITHOHANIBHOM IPaMOTHOCTH YeJIOBEKA ISl PEIIeHHS MPaKTHIYECKIX 3a/1aY;

2) BrajieHHe OCHOBOITOJIararoIUMK XUMHYECKUMH TOHATHSIMH, TEOPHIMH, 3aKOHAMH
M 3aKOHOMEPHOCTSIMHY; YBEPEHHOE MIOJIH30BaHNE XUMUIECKON TepMUHOJIOTHEH 1
CUMBOJINKOL];

3) BaieHre OCHOBHBIME METOAAaMH HAYJHOTO IO3HAHUS, HCIIONIb3YEMBIMHA B XUMUH:
HaOJIIO/ICHUE, ONTUCAHUE, U3MEPEHHUE, SKCIIEPUMEHT; YMEeHHe 00pabaTsiBaTh,
OOBACHATH pe3yNbTaThl IPOBEAEHHBIX OIBITOB H JiejIaTh BBIBOJIBL, TOTOBHOCTD U
CIIOCOOHOCTH NPHMEHITH METO/(I [IO3HAHUS IIPH PEIICHHH NPaKTHYECKHX 3a0ady;

4) chopMHPOBAaHHOCTH YMEHHS JaBaTh KOJIMYECTBEHHBIC OLEHKH U IIPOBOJUTE
pacy&ThI 10 XUMHYIECKUM (OpPMYIIaM U ypaBHEHHSIM;

5) BianeHue NpaBIIaMi TEXHUKH O€30I1aCHOCTH TIPY UCTIOIb30BAHMHI XUMHIECKHX
BEILECTB;

6) chopMHUpOBAaHHOCTH COOCTBECHHOM ITO3UITHH IO OTHOILCHUIO K XHMHYIECKOM
uH(pOpManuH, NOTyIaeMOil H3 Pa3sHbIX HCTOUHHKOB.

7) chOpPMHPOBAaHHOCTH CHCTEMBI 3HAHHH 00 00X XUMUIECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHSIX;






8) copMupOBaHHOCTE YMEHHH UCCIIEIOBAThH CBOMCTBA HEOPraHUYECKUX U
OpraHHYeCKUX BEIIECTB, OOBICHATH 3aKOHOMEPHOCTH HPOTEKaHH XUMHYECKHX
peaxi{uii, IpOrHO3UPOBATE BOZMOXHOCTE UX OCYIIECTBIICHHS;

9) BameHne YMEHUSMH BEUIBHTATh M'MITOTE3HI HA OCHOBE 3HAHUH 0 COCTaBe, CTPOESHUH
BEIECTBA M OCHOBHBIX XMMHUYECKUX 3aKOHAX, IPOBEPATH UX IKCIIEPUMEHTAIBHO,
GbopMyIHpPYSI LEb HCCIECAOBaHHUS;

10) BnafieHHe METOJAME CaMOCTOSATENHFHOTO [IIIAHUPOBAHUS U IIPOBEACHUS
XHUMHYECKHX 3KCIIEPUMEHTOB C COOJIIONCHIEM npaBul Oe30macHoit paboTrI ¢
BEIIECTBaMH U JIabopaTopHbM 000pyIoBaHHeEM; CHOPMUPOBAHHOCTh YMEHUHN
OIKMCAHHUS, aHAIN3a M OICHKH JOCTOBEPHOCTH IIOJYYESHHOT'O PEe3yibTaTa;

11) chopMHEPOBAHHOCTE YMEHHI IPOrHO3HPOBATH, AHAH3UPOBATE U OL[CHUBATH C
HO3HIHM SKOJIOrHYecKoi 6€30MacHOCTH OCHEACTBYS OBITOBOM U IPOU3BOACTBEHHON
JIeSITeIbHOCTH YeJIOBEKa, CBI3aHHOM C r1epepaboTKOH BEIeCTB.

4. YYEBHO-TEMATHUYECKHH ILIAH

Ne HanmenoBanne moaysiei Bcero, B Tom uncie: ®opma KOHTPOJIS
nn qac. Jexnnu | Cemnna | JlaGop
p

1. | OcHoBHBIE KIacchl 10 3 3 Kontponpaas
HEOPraHIYeCKHX pabota (149)
COEIIUHEHHI.

2. | OcHOBHEIE 3aKOHBI H 8 3 KouTpomsnast
MOHATHA XUMHH. Pernerue pabota (1)
3aay 10 XMMHYECKOH
$opmysie

3. | Pemenue 3anau 8 3 KonTposisHas
HCIIOJIE30BaHHUEM pabota (1)
XUMHYECKOTO YPaBHEHHS

4. | Crpoenue atoma. II3 uIIC 6 3 KonTponrnas
Jd.M.Menneneesa. pabota (1)

5. | Crpoenue BewectBa. THITBI 5 2 KonTtpomsHas
XHUMHYECKOH CBA3U pabota (1)

6. | TO/M. ObmeHHbIe peaKiul 8 3 2 Kortponbnas
Tugposus. pabota (1u)

7. | OBP. MOb 8 4 1 KontponpHas

pabota (1u)

8. | Onexrponus 8 4 Kontponsnas

pabota (1)

9. | XuMrdeckue MpoHecchl 8 2 1 Kontposnsnas
Cxopocts. PaBHoBecue . pabota (1)

10. | TpeHupoBouHbLit TECT IS 6 3
HOCTYMAOMKX







Hroro 75 29 30 7 9

5. COAEPXAHHE ITPOI'PAMMBI

Tema 1. OcHOBHBIE KJIACCHI HEOPraHHYECKHX BelleCTB.

3uame: IlpocTsle BemiecTBa: MeTALIBI M HeMeTawibl. CIOXHBIE BeINECTBA: OKCHIBL,
ruApoxcunpl, conu. Okcunpl: cosieobpasyromme U HeconeoOpasyromue. Coneobpasyromue
OKCHIBI: KHCJIOTHBIE, OCHOBHBIC U aM(OTepHble. XMMUYECKHE CBOMCTBA H METOMABI OIYyYCHHUS
COJIe00pasyIOMUX OKCHIOB. [ 'MIPOKCHABL KHCIOTHL, OCHOBAaHHUS, aM(OTepHbE TMAPOKCHUJIBL
Kucnorel: omHO-, ABYX-H TPEXOCHOBHBIC; KHCIOPOACOAEpXaKe U OECKHCIOPOIHEIE.
X¥MHYECKHE CBOMCTBA U METOMBI MONydeHUs KUCIOT. OCHOBAHUS: MIEJIOYH B HEPACTBOPUMEIE B
BOI€ OCHOBaHMs. XHMMHYECKHE CBOHCTBA M METOJHI IONYUEHHs INenodel U HEepaCTBOPUMBIX B
BOAE OCHOBaHHUH. AMGOTEepHbIE THAPOKCHIBL: THUAPOKCHI NHHKA, THAPOKCH] AIIOMHHMS,
rugpokcug xpoma (II), rumpoxcupn Oepmumms. Xumudeckue CBOHCTBa (B3aUMOJEHCTBHE C
KHCJIOTaMH M IIEJIOYaMH) U METOZBI MONydeHus aMpOTepHbIX rHapokcunoB. Coid: cpeaHue,
KHUCJIBIE, OCHOBHBIE. XUMHUYECKHE CBOMCTBA M METOBI OIYYEHHS CPEJHUX cojiei. B3auMmocss3pb
MEXIY KJIacCaMy HEOPraHWYECKHUX BEIIECTB.

Ymemw: [laTh onpeneneHne OCHOBHBIM KilaccaM HEOPraHHYECKHX BemlecTB. ONpeNeuTh Ho
dopMmyiie IPUHAMIEKHOCTh BEIIECTBA K KJIACCy HEOPraHHYECKHX BEMIeCTB. YMETh HAIKCATh
YpaBHECHHUs peakuuil Uil I[PeJUIOKEHHOTO HEOPraHWYEeCKOr0 COEMUHEHHS M CIOCOOBI €ro
noxygesus. OcyInecTBIATh LENOYKH IPEBpAIlleHHH ¢ yJaCTHEM BEIIEeCTB, IPUHANICKAIUX K
OCHOBHBIM KJIacCaM HEOPIraHMYECKHX BEIIECTB. YMETh W3 IPEJUIOKEHHBIX BEINECTB BHIOPATh
Iapsl BEMIECTB, CHOCOOHBIX B3aUMOJIEHCTBOBATH IPYT C APYrOM, HAHUCATh YPaBHEHHS PeaKifHii.
VYMeTh N0 ONHCAaHHIO XHMHYECKOrO OJKCIIEPUMEHTa HalHCaTh YPaBHEHHS TPOHCXOMSINHX
peaxkuuii.

Jlabopartopusle u npaxrudeckue paborsl: 1. CeolicTBa aMpOTEPHBIX COSHMHEHMH 2.

I'eneTndeckas CBA3b MCOXOY KiIaCCaMH HEOPTaHHYICCKHX COEIUHECHHUM
CeMI/IHaQI Mertonsl MOJIYUYCHHS ¥ CBOMCTBa HCOPIraHH4YCCKUX BCIICCTB

KoHtponpHas pabota: Meronst HOJIYUCHHUA U CBOHCTBA HECOPrann4CCKuX BEIHECTB.

Tema 2 OcHoBHBIE 32aKOHBI H NOHATHSA XHMHH

3nath 1.BemecTBo, XUMHYECKUI STIEMEHT, aTOM, MOjIeKya, HoH.2. Kitaccudukarus BemecTs:
IPOCTHIE M CIIOXKHBIE; aTOMHOTO, MOJIEKYJISIPHOTO M HOHHOTO cTpoeHHs. 3. Pusmyeckwme u
xuMugeckue seieHus. [Ipusnaku xuMudecKax peaknuii. 4. Yucteie BemmecTsa U cMmecu. CriocoObl
paznenenus cMmeceil.5. Kiaccudukanmuy XMMHYECKHX peakiuii: eCOSHMHCHHUS, pa3iIOKECHHS,
3aMCIICHHUS, OOMCHaedIK30TEPMHUECKHE U  DHIOTEPMHYECKHE peaKknHHeOOpaTHMEBIE H
HeoOpaTHMBbIE peaKIUHeOKHCINTENLHO-BOCCTAHOBUTEBHBIC PEAKIIY B PEakiuy 6e3 H3MEHEeHHUS
CTEIIeHEH OKMCIICHHS.eOKUCIUTEIBHO-BOCCTAHOBHTEIBHBIE PEaKIiK M peakiiud O0e3 H3MEeHEHUs
CTeneHeH OKHMCIIECHHS 3JIEMEHTOB 6. 3aKOH COXPaHEHHs MacChl BellecTB.7. 3aKOH IMOCTOSHCTBA
cocraBa BelecTBa.8. Macca aromMa u MOJeKyiael. OTHOCHTENbHAS aTOMHas U OTHOCHTEIBHAs
MolnekynspHas Macchl9. KomwuectBo BemiectBa. Monb. Hucno Asoranmpo. MossipHas Macca.
MomnsipHblii 00BeM.

Cemunap: Pacgers! mo xuMudeckoit popmyie: 1. Haxoxaenne MONEKyIJISIpHO#H

(bOpMy.TIBI BEIIeCTBAa [0 MACCOBBLIM JOJISIM 3JeMEHTOB 2. BRIUHCICeHHE HCTHHHBIX Mace

aTOMOB K MOJIEKYJI, dHiciia JyacTuIl.3. BeiBox GOpMys KPHCTAILIOTHIPATOB.






Konrponbhas pabota: OcHOBHBIE MOHSTHS M 3aKOHBI XHMHH. PacueTsl 1o

XUMHUECKOH popMyIie

Tema 3 Pemenue 3aaa4 ¢ HCHOJIb30BaHHEM XHMHYECKOI0 YPaBHEeHUH

Cemunap: 1. BerauciieHHe IO XMMHYECKHM YpaBHEHHSM Macchl (00BeMa, KONHYECTBa
BEINECTBA) OMHOTO M3 YUaCTHHKOB PEaKIiH, €I U3BecTHA Macca (00beM, KOJIMIECTBO BEIECTBA)
apyroro ydactHuka. 2. Haxoxuenue (GopMynbl BeINECTBa IO XMMHYECKHM YypaBHEHHsM. 3.
Berumciiende Mo XMMHYECKHM YPaBHEHHSAM Macchl (00beMa, KOJIMYeCTBa BEINECTBA) IIPOAYKTa
PEaKiyy, eCii JaHbl Macchl (00BEMBI, KOJIMYECTBA BEIIECTB) JBYX MCXOAHBIX BEIIECTB (3a1a4H
Ha «M30BITOK-HENOCTATOK). 4. Brrumcienue BRIXOAA IMPOAYKTa peakuuy. 5. Berumcienue mo
XMMHYECKHUM YPaBHEHHSIM Macchl (00beMa, KOJIMYECTBa BELIECTBA), ECIIH JaHa CMECh HECKOIBKHX
BemecTB.6. Haxokhenwe NPOMEHTHOrO COJNCKaHMSA HpUMeced B HCXOTHOM obpasne HiIH
IPOIIEHTHOTO CONEP)KaHUs UHUCTOTO BeIEeCTBa./. BBIUMCIEHME HCTHHHBIX MacC aTroMOB H
MOJIEKYJI, YKCIia yacThi. 8. 3a1auu Ha BEMUCICHHUS 0 TEPMOXMMHYECKUM ypaBHEHHAM. 9. 3aaun
Ha OIpEAeNeHHe MAacCOBOM [ONHM pacTBOPEHHOIO BEHIECTBA B PAacCTBOPE HIIM MOJISIPHOM
KOHIIEHTpPAIMKM PACTBOPEHHOTO BemmecTsa B pactBope. 10. 3amaun ¢ HCHONB30BAHUEM TIOHATHH
«MaccoBasi JOJS» M «MojspHas kosuentpamusi».ll. KomOunupoBaHHBIE 3amaun: Pacuer
MacCOBOH JOJIH, MOJIAPHOH KOHIIEHTPAallMH PaCTBOPEHHOI'O BEIIECTBA B PACTBOPE, PEIIATh 3a1a4u
Ha pacTBOPLI
KorTpoasHas paboTta: PacyeTs 0 XHMUYECKOMY YPaBHEHHIO

Tema 4. [lepuogndecknii 3aKoH U nepHogn4eckas cucrema djiaemenros JLH.

Menaeneesa. CTpoeHue aTomMa.

3uame:1. Tlepmommueckuit 3akon J{.M.MenneneeBa. CoBpeMeHHas  TpaKTOBKa
[Meproguueckoro 3axona.2. CTpoeHHe aroma: sapo (IPOTOHBI W HEHTPOHEI) U SIEKTPOHHEBIE
o6osiouky. PacnpeseneHe 3IeKTPOHOB [0 SHEPIeTHIECKUM YPOBHAM, IOXYPOBHAM, OpOHTAILIM
JUIs 3JIEMEHTOB MepBBIX msTé mepuonoB. 3. Crpoenue Ilepmommueckoii cucremsl. I[lepuon.
I'pynna. iapHas 1 moboyHas noA-rpynnsl. PH3UYecKui CMBICH NOPSAKOBOTO HOMEPA JICMEHTa,
HOMEpa [epHmoja, HoMepa rpynmel. IlosoxeHwe B TabmMie MNIETOYHBIX METALIOB,
IIEN0YHO3EMENLHBIX META/UIOB, TAJIOTCHOB, MHEPTHHIX ra3oB. POpMyJBl BBICIIMX OKCHIOB U
JETyYMX BOJOPOAHBIX CO-CHWHEHHUH 5JIEMEHTOB. B3anMOCBA3h MEXHY CTPOCHHEM aroMma
DJIEMEHTA U MOJNI0XKEHHeEM 3rieMeHTa B [lepuoauyeckoil cucreme.

Vmemw: Jats GopmynupoBky Ileproauueckoro 3aKoHa (KIACCHYECKYIO B COBPEMEHHYIO).
[Mosis-3ysch Tabnuiell, ONpeNesuTs HNONOXKECHHE JJIeMeHTa (HOMEep NEepHOAa, HOMEp IpYIIib,
Ha3BaHue MNOATPYINEI), 3apsii spa aroMa, KOJIMYECTBO MPOTOHOB M HEHUTPOHOB B sIpe,
KOJIMYECTBO 3JIEKTPOHOB —B 3JIEKTPOHHO# 000104Ke. Hanmcats anekTpoHHO-TpaQHIecKyro cxeMy
aTOMOB TMEPBBIX ISATH MEPHOAOB, pacHojiaras 3JEKTPOHBEI II0 3HEPreTHYECKHM YPOBHSIM,
MONYPOBHAM H opOuramsm. Hammcars NMONHYIO M COKPAIIEHHYIO 3JIEKTPOHHEIE (HOPMYIIBI
9JIEMEHTOB MEPBBIX NATHIEpHOXOB. OmnpenenuTs (GOpMYJBl BBICIIMX OKCHIOB H JICTY4HX
BOHOPOJHBIX COeAuHeHuMH 3neMeHToB. ONpenenuTh, ABIAETCS JIM JJIEMEHT METaJUIOM MM
HEMETAIOM, XapakTep €ro BBICIIEro OKCHAa, (opMyily M XapakTep COOTBETCTBYIOLIETO
ruppokcua. [1o CoxpalieHHOH BJIEKTPOHHOH (OpMYJIE ONpPENCIUTH: HOMEP XHUMHYECKOro
3JIEMEHTA, ero HAa3BaHHME, BBICIIYIO X HH3IIYIO CTENCHH OKHCICHHS 3JIeMEHTa, (OpMyJsl H
XapakTep BBICINNX OKCH/A H THAPOKCHIA, POPMYILy JETy4ero BOJOPOIHOIO COSHHEHYS.
Kontponsnas pabota: Crpoenue atoma. [lepuonuyeckuii 3akoH u llepronuueckas

CHCTEMA.

Tema 5. Ctpoenne BemecTBa. XHMH4eCKas CBA3b







3uamy:1. Bunsl XuMudecko# CBA3H: KOBAJIEHTHAs, HOHHAA B MeTauindeckas. KosaneHTHas
CBsA3L: IOJIPHAs M HEmoJspHas. BUIORI KpHCTAILUIMYECKUX PEIIETOK: aTOMHAs, MOJICKYJISIpHas,
HOHHas METAUIMYEeCKast. 3aBUCUMOCTH (DH3MUECKUX CBOMCTB O THUIA KPHCTAUINIECKUX PEHIETOK
2. BaneHTHOCTS, 3J€KTPOOTPUIATENHHOCTD, CTETIEHh OKHUCIICHHUS DJIEMEHTOB.

Vmemyo: Jlath ompenenenue Kax oMy HOHSTHIO. PacKpbITh CYNIHOCTBH 3THX NOHATHIL Ilo
¢dopMyne BeIIEeCcTBa ONpPENENUTh BHA XHUMHYECKOH CBS3H B €ro CTPYKTYPHBIX €XHHHIAX.
CocTaBUTh MOJIEKYJSIPHYIO ()OpMYJy BEIIECTBA, YYHTHIBAs 3HAYEHHS BAJICHTHOCTH €ro
sneMeHToB. OnpemensrTs BaJeHTHOCTh M CTENCHH OKHCIIEHHUS OJIEMEHTa II0 MOJIEKYJSIPHOH
¢dopmyne BewmecTBa. OOBACHUTD CMEHICHHUE 3JIEKTPOHHOHN ILIOTHOCTH B MOJEKYJE, CYAS IO
3HAYEHUSIM DIIEKTPOOTPULIATENHHOCTH 3JIEMEHTOB.

KonTponsnas pabora: XuMHUecKasl CBSI3b. BHABI KPUCTATUIHYECKHUX PEIIETOK.

Pl

Tema 6. TI/A. O0mennble peakuun. I'napoaus coseit
Teopwus snekTponuTaueckoit uccounanus (TI/T)

3uame 1. Ilpomecchl, mMpoTeKalOmKe NpPH pPAaCTBOPEHUHU BEUIECTB: 3JNEKTPOIUTHUYECKAS
JHCCOLIMAlMs, HOHHBIC peakiMy. 2. YCHOBHS MpPOTEKaHHs peaknuii HOHHOro obmeHa.3.
KayecTBeHHBIE peaKIiy Ha HOHBIL.

VYmemsn: Jlate onpeneneHue KaAOMY HOHSTHIO. PacKpHITh CYIMHOCTH STHX IIOHSTHMA.
[Tucath ypaBHEHHS 3IEKTPOIUTHUECCKON MUCCONMUAIIHN KUCIOT, OCHOBaHMH U conell. CocTaBUTh
ypaBHEHHUE PEaKIMy B MOJIEKYJISIPHOH, IIOJIHON M COKpAIeHHOH HOHHBIX Gopmax. [t ypaBHEHHUS
peaxIuHy, HaMCAaHHOTO B MOJIEKYJIIDHOH OpME COCTaBUTh YPaBHEHHE B IOJIHOH B COKpAIEHHOH
HOHHBIX (opmax. I ypaBHEHHS peakH{, HAllMCaHHOTO B COKpaIIeHHOH HOHHOH ¢opme
COCTaBUTh ypaBHEHHE B MOJEKyIspHOH ¢opme. Omnpenenuts BO3MOXHOCTH COBMECTHOTIO
HAXO0XXACHUS B PacTBOpE pa3ziMYHBIX HOHOB. lIpemnoxuth crmoco® ompeneseHUss KaTHOHOB U
aHHOHOB C IOMOIIBIO KAYECTBEHHBIX PeaKIHid.

JlaGopatopurie pabotei: KawecTBeHHBIE peakiiuy Ha KaTHOHBI U aHHUOHEIL.

Cemunap: CriocoOb! BEIpaXeHUsI KOHIIEHTPAI[UH pacTBOPOB.

T'upposns cotei

3uamw:1. l'unponus nmo katuory.2. ['uaponms no anuony.3. 'uapoiu3 no KaTHOHY U aHHOHY.
[Momueni HeoOpaTmMmeri ruaponus.4. lipera wuHAMKaTtopoB (MakMmyca, (erHondTAICHHA,
METHJIOBOTO OPAHKEBOTO, YHUBEPCAILHOW HHAWKATOpHOW Oymaru) B KHCJHOH, INENIOYHOM
UHEUTpaIbHOH cpefax.

Ymems: Jlate onpeneneHHe KaXAOMY IOHATHIO. PacKphITh CYIIHOCTH STHX NOHSTHH.
Hamucath ypaBHeHHs BCEX THIOB THApOJM3a B COKpAaIEHHOM, HONHOH HOHHBIX (OpMax U
MoJieKkynspaoii ¢opme. Omnpenenuth xapakrep cpefsl (Kucias, MIENOYHas, HeHTpaibHas)
pacTBOpa COJIM U IBETa HHIUKATOPOB.

Jlabopatopnsie paboTel: OupeneneHue cpenpl pacTBopa.

KonTtpossnpie pabotel: TIJI. O6Mennsle peakiuu. [ 'mapomnus.

Tema 7. OxuciauTeNbHO-BOCCTAHOBUTENbHBbIE peakiun (OBP).

3namv: Kinaccmbukaius peakiiyii: OKHUCIHTENHHO-BOCCTAHOBUTENBHBIE PEAKIHH U
peaKnny, HIAYIIHC Oe3 u3MeHeHHS cTemenell oxucnenus. OxuciaaTenb. BOCCTaHOBHUTEND.
Hpoueccm OKHCIEHHSs Hu BoccraHoBieHHUs. CoCTaBlICHHE ypaBHeHm‘i OKHCIIHTCIIBHO-
BOCCTAHOBHTEJILHBIX PEAKI¥il METOIOM 3JIEKTPOHHOr0 basaHca.

Ymemn: [ath onpeneneHue KaKXAOMY MOHATUIO. PacKphITh CyIMHOCTH 9THUX HOoHATHH . [o
CXEMC XUMHYECKOM pPEeaKIInu OIIpEOCNTL  SABJICTCA  JIHA peaKuusd OKHCJIMTCIIBHO-
BOCCTAaHOBHTENbHOH wimu Her. Onpenenuts (opMyly BemiecTBa(31eMeHTa)-OKHCIHTEN,
BCIHGCTBa(SJIeMeHTa)-BOCCTaHOBI/ITeJDI. CocraBuTth JJICKTPOHHBIC YpaBHCHHsA  IIPOLECCOB







OKHCIICHHS M BOCCTaHOBIICHHA. PaccTaBuTh KO3(Q(UIMEHTEI B CXE€ME peaKuWHd METOIOM
9JIEKTPOHHOrO OayiaHca.
Cemuuapckue 3aHsaTus: PaccTaHOBKa KOI(QQHIHUEHTOB METOAOM 3JIEKTPOHOIO

bananca. DIeKTPOJIH3 PaCTBOPOB coliel. Pemenue 3anadq.

Jlaboparopuas pabora OBP.

Kontponbhbie pabotel 1.OKHCIHUTENFHO-BOCCTAHOBUTENBHBIE pEakiiu. MeToJ 3JIeKTPOHHO-
rouporo Oananca.

Tema 8. JeKTpoJIN3 pacTBOPOB U PACIJIABOB 3JIEKTPOJIHNTOB
3uark: [Iponeccsl, uayIHe IpH NpOIyCKaHHK IEKTPHUECKOro TOKa B pacIuIaBhl coyeit
OEeCKUCIOPOAHBIX KHCIOT M Imenodeii. Ilponecchl, uaymuye npu IpoIyCKaHUH 3JIEKTPHIECKOrO
TOKa B PacTBOPHI coJieii OECKUCIOPOAHBIX U KHCIOPOACOAEPKAUX KUCIIOT, IIEI04YeH U KHCIIOT.
Karozx. Amon. Oxucienne. BoccTaHoBIICHHEE.

Ymerb: Jlath ompefencHHE KaXIOMY HOHSATHIO. PacKpBITh CYIHHOCTH STHX IOHSATHIL
HampcaTe ypaBHEHHS MOJNypeakIuii, HIyIMuX Ha KaToge H aHoAE IIpH IPONyCKaHHHU
3NEKTPAIECKOro TOKa B PaCIUIaBbl COJIed OECKHCIOPOMHBIX KHCIOT M IIENOYeH U B PacTBOPEL
cojieif OECKHCIIOPOMHBIX M KHCIOPOJCOACPIKAIMMX KHUCIOT, Imenoded u kucinor. Hammcarts
MOJIEKYJISIPHBIE YPaBHEHUS MPOUCXOAINKX mporueccoB. OnpenenuTs, Kakoi MpoIece SIBIIETCS
OKHCJIEHHEM, KaKOH BOCCTAHOBJICHUEM.

CeMuHnapckue 3aHITHSA: DJIEKTPOIN3 pacTBOPOB cojieil. Pemenne 3axay.

KontponsHas pabota  D/IeKTPO/M3 pacifiaBoB ¥ PacTBOPOB CO/eil, OCHOBAHUI U KUCAOT.
Pewenue 3agay

Tema 9. Xumuueckue npoyeccol

uars: 1. Temoroii a3 dext xumudeckoii peakipn.2. Tepmoxumugeckue ypaBaenus.3. CKopocTth
XMMHYECKOH peakiuy. 3aBHCHMOCTS CKOPOCTH PEAaKIUK OT MPHUPOIb], KOHIEHTPALMH, IIOMAX
COIPHKOCHOBEHHS pPEarnpyIOIHX BEINECTB, TEMIEpaTypsl M KaTa-mm3artopa.4. Xumudeckoe
pasuosecue. [Ipunnun Jle-Illatense. CriocoOB! CMEIIeHUs XUMUYIECKOI0 PAaBHOBECHS (H3MEHEHHE
KOHIEHTPAIMH PEarupyIOHiX BEIIECTB, TEMIIEPaTyPHI, JaBICHHUS).

Vmers: JlaTh onpeneneHne KaXaoMy MOHSTHIO. PacKpHITh CYITHOCTE 9THX NOHATHIH. IIpo-BoAuTE
pacdeTsl [0 TEPMOXHMHYECKUM YypaBHeHusM. OIpeneniaTs HalpaBiI€HHE CMEIIECHH
XMMHYECKOTO pPaBHOBECHS MNpH H3MEHEHHH Kakoro-iubo K3 IapaMeTpoB -KOHLEHTPALHUH
pearupyomHX BENEeCTB, TEMIICPATYPBL, JaBICHHUA.

Cemunap CwmeleHne XMMUYECKOIO paBHOBECHS

Jlaboparoprbie paboTei: 1. 3aBHCHMOCTH CKOPOCTH peakmud OT KOHIEHTpaluu

BCIOCCTB, TEMIICPATYPEI H KaTallu3aTopa.

KoHTponbHas paboTa: CKOpOCTL. XuMIYecKoe PaBHOBECHUE U CIIocoOBI €ro CMEIIEHHUS.

Tema 10 . IIpoGHBIii TecT AJis HOCTYyAIOMIKX.

Cemunap. Pa36op 3aianuii Tecra

6. @opmbI aTTEeCTALHH:

umozoeas ammecmayus — NPOOHBIHA TecT A noctynaroiux B 10 xiacc.







7. Ucnonb3yembie 00pa3oBaTejibHbIe TEXHOJIOMHH (AKTHUBHBIE METO/bI
o0y4enus)

1.TexHomorus ypoBHeBo# auddepeHnuaniu 00yueHs;
2. 'pynimoBbIe TEXHOJIOTHE;

3. TexHomorus mpoOIEMHOTO U HCCIEAOBATENHCKOT0 00y ICHHUS;

8. Ilepedenn pekoMeHAyeMbIX METOANYECKHX MAaTepHAJIOB, JUTePaTyPhbl,
HuTepHeT - pecypcos:

11 [Tocobue mo XxuMuH JUIS ITOCTYIIAIONIHX B BY3bI.
‘ Xomuenko I'.I1.
{M..: HOBasI BOJIHA, 2002

Havana xumnu. CospemeHHbm KypC 418 NOCTynaowmx 8 By3bl.
2. |Kysbmenko H.E., EpemuH B.B., Monkos B.A.
) Msp,a'renbcmo 3K3ameH 2002

1XuMus. 9 KJIacchl.
13. Pymsutuc I'.E., ®enpaman @.I.
‘ _|[IpocBemenue, 2008

|Cooprux 3amag g no'c1yna10nmx 5 BY35L.
/4 [Xomuenxo I'.IT.
9 |M.: Hosas Bonna, 2002

‘ :C60pHI/IK 3amad 1 ynan(HeHPIH 10 XVMHUH.
15 [Ky3emenxo H.E., Epemun B.B.
| {A31aTenbCTBO: 3K3ameH

s O6mas xumus 9 xiace. qu6 noco6ne I 9 Knacca, EKaTepPIH6ypI‘
{Yp@V, 2019 5

7 ﬁO(bHuHaJIBHLm caiit CYHI_[ YpCDY http //lyceum urfuru/abitar/

i

: fEm/IHasI KOJUISKITHS U;mprBmx 06paSOBaTeJIBHI>IX pecprOBAnpec caifta:
18 Ihttp:/school-collection.edu.ru

! X IJI1 BCEX: PIJIJIIOCTpPIpOBaHHBIC MaTepnanm o 06IIICH
lg  |ODraHMYeCKOH i HEOPraHMIECKOH XUMHUH
{ http://school-sector.relarn.ru/nsm/

lcanT BinyanLHaa XHMquCKaﬂ IHKona

| hitp://him-school.rua: http://school-sector.relarn.ru/nsm/







