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IlosicHUTEIBLHASA 3aIUCKA

Pabouas nmporpamMma no XMMHUHU MOCTPOEHA HA OCHOBE ()YHJIAMEHTAIBHOTO si/ipa COEepP KaHUsS OCHOBHOTO oOlIero oopazoBanusi, TpeOOBaHUIl K
pe3yabTaTaM OCBOCHHS OCHOBHOM OOpa3oBaTeIbHOM INPOTpaMMbl OCHOBHOTO O0IIero oOpa3oBaHMs, TpeOOBAaHUM K CTPYKTYpe OCHOBHOMU
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 001Iero oOpa3oBaHus, mpomnucaHHbX B DefepanibHOM TOCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
OCHOBHOTO 00111eT0 00pa3oBaHus, a Takxke KoHIenuu 1yX0OBHO-HPAaBCTBEHHOTO Pa3BUTHI U BOCIIMTaHUS TpakjaHnHa Poccun.

HpenonaBaHI/Ie yqe6Hor0 Kypca «XHMHI» B OCHOBHOH IIIKOJIE OCYHICCTBIACTCA B COOTBETCTBHUU C OCHOBHBIMHM HOPMATHBHBIMH JOKYMCHTaAMH U
HHCTPYKTUBHO MCTOANUYCCKUMU MATCpUATIAMMU:

e 3akoH Poccuiickoit ®eneparuu «O06 obpazoBannu B Poccuiickoit @eaepanum» ot 29.12.2012r. Ne273-D3;

o OenepanbHbIi TOCYAAPCTBEHHBIN 00pa30BaTEeIbHBIN CTAHIAPT OCHOBHOTO 00IIEro oOpa3oBaHUs, YTBEPKACHHBIM NpUKa3oM MHHOOpHAYKH
Poccun ot 17.12.2010 Ne 1897 «O6 yTBep»KAeHUH U BBECHUH B JIeHCTBUE (peepaabHOro TOCyJapcTBEHHOTO 00pa30BaTEIbHOIO CTaHaapTa
OCHOBHOT0 00111er0 00pazoBanus» (B pea. nmpukaza MunoopHayku Poccun ot 29.12.2014 Nel1644)

o Xumus. Pabouune nporpammel. [Ipenmernas nunus yuebuukos O. C. I'abpuensna, U. I'. Octpoymona, C. A. CnaakoBa. 8—9 kiaccel: yueOHOe
nocoowue Jtst 001meodpazoBaTenbHbIX opranu3anuii / O. C. I'abpuensH, C. A. CnaakoB — M.: [IpocBemienue, 2019.

esan kypca:
e @Dopmuposanue y ydamuxcs 1eJIOCTHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.
e Pazeumue no3HaBaTeIbHBIX WHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH Yydaluxcs B Mpolecce H3yYeHUs
XUMHYECKONM Haykd M €€ BKJIaJJa B COBPEMEHHBIN HAy4YHO - TEXHMUYECKHUH Mporpecc; (pOpMHUpOBaHUE BaKHEHIIMX JIOTMYECKUX ONepanuit

MBIIUICHUS (aHaTU3, CUHTE3, 0000IIeHNe, KOHKPETU3allks, CpaBHEHUE U Jp.) B TpoIlecce TO3HAHUSI CUCTEMbI BaXKHEUIIINX MOHITHIA, 3aKOHOB U
TEOPHUI O COCTaBE, CTPOEHHUH, CBOMCTBAX U MPUMEHEHUH XUMUYECKUX BEIIECTB.

e  Bocnumanue yoexxaA€HHOCTH B TOM, UYTO INPHMEHEHHE IOJYYEHHBIX 3HAHUH W yMEHUH 1O XUMHMHU SBISETCS OOBEKTUBHOU
He00X0IMMOCTHIO JI71s1 Oe30nacHON pabOTHI C BEIIECTBAMU U MaTepUalaMy B OBITY U Ha IIPOM3BOJICTBE.

o IlIpoekmuposanue u peanusayus BbITYCKHUKAMH OCHOBHOHM IIKOJBI JIMYHOH 0Opa3oBaTeNbHOW TPAaeKTOPUHU: BHIOOp Mpoduiis
00y4eHHs B CTapIleH MIKOJIE WK IPO(ECCHOHANTBHOTO 00pa30BaATENBHOIO YUPEKICHNUS.

° Osnadenue KiouesviMu Komnemenuuamu:. y‘Ie6HO-HO3HaBaTCHLHHMI/I, I/IH(I)OpMaI_II/IOHHBIMI/I, IOCHHOCTHO-CMBICIIOBBIMU,

KOMMYHHKATHBHBIMH.
JIJis TOCTHKEHUS 3TUX 1LIeJIel B Kypce XMMUU Ha CTYIIEHH OCHOBHOT'O OOIIEro 00pa30BaHUs PeIaloTCs CIEeIYIONINe 3a1a4u:
e (QopMHUpYIOTCS 3HaHUS OCHOB XUMHUYECKOW HAyKHM — OCHOBHBIX (DAaKTOB, TMOHSATHIA, XUMHUYECKUX 3aKOHOB M TEOPH, BBIPAKEHHBIX

MOCPEACTBOM XMMHUUYCCKOTO A3bIKA,

e  pa3BHBaIOTCA yMeHUs HaOr0aaTh U OOBACHAIOT XUMUYECKHE SABICHUS, TPOUCXOIAIINE B IPUPO/IE, 1a00PaTOPHBIX yCIOBUAX, B OBITY U Ha
MIPOU3BO/ICTBE;

e  TPUOOPETAIOTCS CHEIUANbHBIC YMEHHMS M HaBBIKM 10 O€30MacHOMY OOpAIICHUI0 C XUMHUCCKUMH BEIIECTBAMH, MaTepUaaMU U
IpOIIeCCaMH;



e (opMupyercsi TyYMaHHCTHYECKOE OTHOIIEHHE K XHMUHU KaK IPOU3BOMMTEIBHOM CHile OOIIECTBA, C IOMOIILI0 KOTOPOH peIaroTcs
riio0anbHbIe TPOOIEMBI YEIIOBEUECTBA,
e  OCYIIECTBIISICTCS MHTETPALUS XMMUYECKOH KapTUHBI MUPA B €AMHYIO HAYYHYIO KapTHHY.

Conep:kanue nporpaMmbl
Xumus 8 kiacc
(68 uacos, 2 yaca B HeJeJII0)

HavajbHble NOHATHA H 3AKOHbI XUMHH

Tena u BemiectBa. CBoiicTBa BemecTB. DTaJOHHBIC (DM3WYECKHE CBOWMCTBA BEIIECTB. MaTepualibl U MaTepualioBeneHue. Poinb Xumun B
KHM3HU COBpEMEHHOTro obuiecTBa. OTHOIIEHHE 00IIeCTBA K XUMUH: XeMobmins 1 xemopoOus.

Mertonbl usydenust xumuu. Habmonenue. Dxcniepument. MonenupoBanue. Mozenu MaTepuanbHble U 3HAKOBBIE WM CUMBOJIbHBIE.

I'a3bl. XKuakxoctu. TBEpable BemiecTBa. B3aumHble mepexojibl MEX]y arperaTHbIMU COCTOSIHUSIMHU BEILECTBA: BO3rOHKa (CyOiaumanus) u
necyOirManus, KOHASHcalus U UCTIapeHue, KpUCTAJIIM3alus U IJIaBJICHHE.

dusnueckue sBiaeHusd. YucThle BeulecTBa U cMmecu. ['oMoreHHele M rereporeHHsle cMecH. CmecHu razoo0pasHble, KUAKHE M TBEPABIC.
CriocoObI pa3feneHust CMeceid: eperoHka, Wi IMCTHIUIALNS, OTCTauBaHue, (GMIBTPOBAHUE, KPUCTAIUTM3AINS HITH BBIIApUBaHUE. Xpomarorpadusi.
ITpumeHeHue 3TUX cr10cOO0B B 1aOOPaTOPHON MPAKTUKE, HA IPOU3BOJICTBE U B OBITY.

XuMuyeckue 3JaeMeHTbl. ATOMbI U MoJieKyidbl. lIpocTble M crokHble BellecTBa. AJUIOTPOIMsS Ha mpuMepe Kuciopoaa. OCHOBHbIE
II0JIOKEHHSL aTOMHO - MOJIEKYJISIpPHOTO yueHUs. MloHbl. BenjecTBa MONEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

3Haku (CHMBOJBI) XMMHUYECKUX 3JeMeHTOB. MH(popmaius, KOTOPYHO HECYT 3HAaKW XHUMHUYECKHX 3JIEMEHTOB. ODTHMOJOIHs Ha3BaHUU
HEKOTOPbIX XUMHUYECKUX »dSJeMeHTOB. Ilepmomuueckass Ttabmuna xumudeckux osiemeHToB J[. WM. MenzaeneeBa: KOPOTKONEPUOIHBIH H
JUIMHHONIEpUOIHBIN BapuaHThl. [leproas! u rpynnel. ['naBHas u nobouHas noarpynmnsl, win A- u b-rpynmnsl. OTHOCHTENbHASI aTOMHASI Macca.

Xumnueckue Gopmynsl. MHnekcsl n koaddunuentsl. OTHOCUTENbHAS MOJEKYIsipHas Macca. MaccoBast OIS XMUMHUYECKOTO 3JIEMEHTa B
coenquHeHnu. MHdopmaiiys, KOTopyro HeCyT XUMU4eCKHe (popMyIIbl.

BanentHocts. CTpyKkTypHBIE (HOpMYJbl. XUMHYECKHE 3JIEMEHTHI C MOCTOSIHHOM M NEepeMEeHHOH BaJeHTHOCTBbIO. BrIBOA (dopMyIbl
COEMHEHMS 10 BajleHTHOCTU. Onpe/esieHne BaAIGHTHOCTH XMMHUYECKOro 3JieMeHTa 1o gopmyie BemectBa. CocTaBieHne Ha3BaHUN COEAMHEHUH,
COCTOSIIIMX U3 ABYX XUMUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.

XHWMHUYECKUE peaknHuH. PeareHTsl W mpoAyKThl peakiuu. [Ipu3HAKM XUMHUYECKHX peakIMil. YCIOBHsS UX NPOTEKAHUS W IPEKpPALCHUS.
Peakuuu ropenus. DK30TEpMUUYECKUE U SHIOTEPMUUECKHE PEAKIIMH.

3aKOoH COXpaHEHMs] Macchl BellecTB. XuUMudeckue ypaBHeHMs. CocTaBleHHE XMMHUYECKUX ypaBHEHUH. MHQpopmalus, KOTOpyio HECET
XMMHUYECKOE YPaBHEHHUE.

Krnaccudukanys XUMAYECKUX PEaKIMil [0 COCTaBy U YHUCIY PEareHTOB M MPOJIYKTOB. THUIIBI XUMUYECKUX peakuuidl. Peakiuu coennHenus,
pasnoxxeHus, 3aMelieHns 1 ooMena. Karanuszaropsl u katamus.



IIpakTnyeckne padoThl
1. 3HAKOMCTBO C JIabopaTOpHBIM 000pyaoBaHueM. [IpaBuiia TEXHUKH OE30MACHOCTH MPHU padOTe B KAOMHETE XUMHUH.
2. AHaJIM3 MOYBBI
BaskHelilue npejacTaBuTe Il HEOPraHudecknx BeuecTs. KoinmvyecTBeHHbIE OTHOLLIEHHS] B XUMMU
Cocras Bo3ayxa. [Tonstre 06 00bEMHOI 10716 KOMIIOHEHTA MPUPOIHON Ta30BOM cMecH — Bo3jyxa. Pacuér o0bEMa KOMITIOHEHTa
ra3oBOM CMECH 110 €ro 00BbEMHOI 10J1¢ M HA00OPOT.
Kucnopon. O3om. [lonydenue kuciaopona. CoOupanue U pacro3HaBaHue KUCIOpoaa. XUMUYECKUE CBOMCTBA KUCIOPOAA: B3aUMOJICHCTBUE C
MeTaJUIaMH, HEMETAJIJIaMU U CIIOKHBIMU BenlecTBaMu. [Ipumenenue kucnopoa. KpyroBopor kuciiopojia B mpupo/ie.
Oxkcunpl. O6pazoBanue Ha3BaHUN OKCHIOB 10 UX Gopmyrnam. CocraBieHue GopMysn OKCHUIOB MO UX Ha3BaHUsIM. [IpencTaBuTenn OKCUIOB:
BOJIa M YTJICKUCIIBIN T'a3, HErameéHas u3BeCThb.
Bopopon B npupoae. dusnueckrue 1 XUMUYECKUE CBOWCTBA BOJOPOA, €ro MOJyYeHUEe U PUMEHEHHE.
Kucnotsl, ux cocras u knaccuduranus. Manukaropsl. Tabmuma pacrBopumocti. CosiHast M cepHast KUCIOTHI, HX CBOMCTBA U
pPUMEHEHUE.
Conum, UX cocTaB v Ha3BaHMs. PacTBOpUMOCTH cosieid B Boze. [IpencraBurenu coieii: XJIopu HATpus, KapOOHAT HATpus, (hocdaT KaIbIIUS.
[Tocrosiunas ABoraapo. KonuuectBo Bemectsa. Monbs. Mosnsipaas macca. KpaTHble e IMHHIIBI H3MEPEHUS KOJIMYECTBA BEIIECTBA —
MWJIJIMMOJIb 1 KWJIOMOJIb, MUJUIMMOJIAPHAA U KWJIOMOJIAPHAA MAaCcChl BEIICCTBA.
PacuéThl ¢ ncnonp30BaHUEM MOHITHI «KOJIUYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «IOCTOSTHHAsT ABOTaapoy.
3akoH ABoraJipo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS IIOTHOCTh OJIHOT'O T'a3a o JIPyroMy.
KpaTHble e1MHUIIBI H3MEPEHUS — MUJUTUMOIIIPHBIA U KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HbBIX BEIIECTB.
Pacuétnl ¢ Hcnoin30BaHUMEM IOHATUN «KOJIMYECTBO BCIICCTBA», «MOJIIpHad Maccay, «MOJ’IHpHBIﬁ 00BeEM ra3zoB», <«IIOCTOsHHAas
ABoraapoy.
Pacuérsl ¢ ucronp30BaHNEM MOHITHI «KOJUYECTBO BEIIECTBAY», «MOJIIPHAS Maccay, «MOJIIPHBIN 00BEM Ta30By», «IUCIO ABOTAJAPO».
I'unpocdepa. KpyroBopoT Bojbl B pupoae. Ou3nudeckre U XUMHUECKHUE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHUIAMH.
OcHoBaHusl, UX cocTaB. PacTBOpUMOCTh OCHOBaHMI B Bojie. VMI3MeHEHHE OKpacKu MHJIMKATOpPOB B IenouHou cpene. [IpencraBurenu
HIeNIouei: TUIPOKCH Il HATPHS, Kallns U KaTbIIHsl.
PactBoputens u pactBopénHoe BemiecTtBo. PactBopel. PactBopenue. ['maparsl. MaccoBas n0Js pacTBOPEHHOTO BemiecTBa. Pacuérsl,
CBSI3aHHBIE C MCTIOIB30BAHUEM TIOHITHS «MacCOBasl IOJISl pACTBOPEHHOTO BEIIIECTBAY.

JlabopaTopHbIe ONbITHI
1.TTomyTHEHNE U3BECTKOBOU BOJIBI IIPH MPOITYCKAHUHU YTIIEKHCIOTO raza
2.Pacrio3HaBaHue KHUCIOT MHIUKATOPAMH.
3.3meHeHne okpacku HHIMKATOPOB B IIEIOYHOM cperie.



4.03HaKOMJICHHE C TIpernapaTaMH JOMAIlHeH WM IIKOJBHOM alnTeYKh — pPacTBOpPaMH MEPOKCHIA BOJOPOA, CIIUPTOBON HACTOHWKH
MOJIa ¥ HALIATBIPHOT'O CIIUPTA.
IIpakTnyeckne padoThl
3.ITonyuyenue, coOupanue U pacrno3HaBaHHE KHUCIOPOIa.
4.1TpurotoBiieHUE PACTBOPOB COJICH C UX 33JITAHHOW MacCOBOM JTOJIEH.
OcHoOBHBIE KJIACCHI HEOPTaHUYeCKUX coenHennii O0o0IIeHNe CBeICHUI 00 OKCHIaX, UX KIacCU(pUKALINN, HA3BAHUSAX U
cBoricTBax. CriocoOb! MOJIYYCHHUS OKCHIOB.
OcHoBaHHus, UX KJIacCU(pUKAIUs, Ha3BaHUS U CBOMCTBA. B3auMoaeicTBUE ¢ KUCIOTaMHM, KHUCJIOTHBIMU OKCHJIAMH M COJIIMH. Pa3zjiokeHue
HEpPacCTBOPUMBIX OCHOBaHMH. CIIOCOOBI MOTyYEHUsT OCHOBAHUH.
Kucnotel, ux kmaccudukammst ¥ HazBaHusa. OOmME XWMHUYCCKUE CBOKMCTBA KHCJIOT. B3amMOIEHCTBHE KHCIOT € METajUIaMHu.
DJIEKTPOXUMHUYECKUI PsiJl HAIPSHKEHUN METAIIOB. B3anmMoieicTBUE KUCIOT ¢ OKCHIAMU METAJIJIOB.
B3anMopnencTeue KHUCIOT C OCHOBAHMSMM — peaknus HEeUTpaln3aluu. BsaumonencTBue KUCIOT ¢ COJISIMU. [Tonyuyenue
OCCKHUCIIOPOTHBIX
1 KUCJIOPOJICOJICpKAIIUX KUCTIOT.
Comu, ux Kiaccudukamms u cBoicTBa. B3anmoericTBre coseil ¢ MeTaiiaMi, 0OCOOEHHOCTH 3THX peakiuii. B3anmoaeicTBre coei ¢
COJISIMH.
['eneTndeckue psiabl MeTaia U HeMeTasuia. ['eHeTuyeckas CBsI3b MEKY KilacCaMu HEOPraHUYECKHUX BELIECTB.
JlaGopaTopHbie ONBITHI
5.B3auMoielicTBre OKCHAa KalbIUsA C BOJIOM.
6.ITomyTHEHUE H3BECTKOBOM BOJIBI.
7.Peakuyst HEUTpaIU3aluH.
8.B3auMoieiicTBrEe KHUCIOT C METaIaMH.
9.B3auMojelicTBHE KUCIIOT C COJISIMH.
10.0O3HaKOMIIEHHE C KOJUIEKIIUEH COJIEH.
11..B3auMoaeicTBIE COIENA C COJISIMU.
IIpakTuyeckue padoTsl
5.Penienne sKkcniepuMeHTATBHBIX 3a/1a4.
Hepuoauyeckuii 3akoH u lleprnoanyeckasi cucreMa XMMHUYECKUX 3JIEMEHTOB
. . MeHnpaeJsieeBa U CTPOEHHE aTOMA
EcrecTBeHHBIE ceMelcTBA XUMHUYSCKUX DJIEMEHTOB: IIEJIOYHBIE U MIETIOYHO3EMENbHBIE METaJIbI, TAIOTeHbI, UHEPTHEIE (OJIaropoHbIC)
ra3bel. AMpoTepHOCTh. AM(DOTEPHBIE OKCUIBI U THIIPOKCH IbI. KOoMITIIEKCHBIE COMH.
Otkpeitue /1. . MenneneeBrsiM Ilepuoguueckoro 3akona u coznanue uM lleproandeckoil ciCTeMbl XUMUYECKUX IJIEMEHTOB.



ATombl Kak ¢opMa CYIIECTBOBAHHUS XMUMHUYECKHUX 3JeMEHTOB. OCHOBHBIE CBEJIEHHUS O CTPOCHMHM aTOMOB. JlokazaTenbcTBa CIOXKHOCTHU
ctpoenus aromoB. OnbITel Pezepdopaa. [InanerapHas Moaenb CTpoeHUs aToMa.

CocTtaB aTOMHBIX sep: NPOTOHBI, HEHTpoHBL.. OTHOCUTENbHAas aTOMHAs Macca. B3auMOCBSI3b MOHATHH «IIPOTOHY», «HEUTPOHY,
«OTHOCHUTEJIbHAsI aTOMHAsi Maccay.

Muxkpomup. OneKTpoHbl. CTpPOEHHE HIEKTPOHHBIX YpPOBHEH aTOMOB XUMHUYECKHUX 3j7eMEHTOB NeNe 1-20. IlonsaTHe O 3aBEpIIEHHOM
AJIEKTPOHHOM YpPOBHE.

N3otomnbl. ®usnyeckuii cMpica cuMBonku [lepuogndeckoit cuctemsl. CoBpemenHast popmynupoBka Ileproauyeckoro 3akona. 3meHeHus
CBOWCTB 2JICMEHTOB B IIEPUOAAX U IPYIIaX, Kak QYHKIHS CTPOSHUS ICKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa deMeHTa-MeTalia U 3JIeMeHTa-HeMeTallia 1o ux nojoxeHuto B [lepuoanueckoit cucteme xumuueckux snementos /1. U.
Menpeneesa.

JdeMoncTpamun
. Pazimunbie hopMbI TAOTHIT TEPHOJUICCKON CUCTEMEI.
e Moaenuposanue noctpoenus [lepuoguueckon cucrems JI. 1. Menneneena.
. Mogenn aTOMOB XMMHUYECKHX DJICMCHTOB.
. Mopaenu aToMOB 2JIEMEHTOB 1—3-T0 1eproi0B

XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

HNonnas xumudeckas cBsa3b. MoHbI, 00pa3oBaHHBIE aTOMaMH METaJUIOB U HeMeTauioB. CxeMbl 00pa30BaHUsI HOHHOM CBSI3M ISl OMHAPHBIX
coequHeHnil. NOHHBIE KpUCTAJUTMUECKHUE PEIIETKN U (PU3NYECKUE CBOWCTBA BEIIECTB C ATHM TUIIOM pemi€Tok. [lonstue o GpopmynpHOI equHUIIe
BEIIECTBA.

KoBanenTtHass xumuueckas CBsI3b. DJIEKTPOHHBIE W CTPYKTypHBIe Gopmynbl. KoBajgeHTHas HemomnsipHass cBsi3b. CxeMbl 00pazoBaHUs
KOBAQJIGHTHOM CBSI3M ISl OMHAPHBIX COCNUHEHHU. MOJIEKyIsIpHbIE U aTOMHBIE KPUCTAJUIMUECKHE PEHIETKH, ¥ CBOWCTBA BEIIECTB C 3TUM THUIIOM
PELIETOK.

DNEeKTPOOTPULIATETLHOCTh. Psifi anmekTpoorpuniarebHocTH. KoBaneHTHas mojsipHass XuMmMudeckas cBsi3b. Jumosb. CxeMbl oOpa3oBaHUS
KOBaJICHTHON TMOJIIPHOW CBSI3U IJIs1 OWHAPHBIX COCAMHEHUN. MONEKYNSIpHbIE U aTOMHBIE KPUCTATUYECKHE PEIIETKH, CBOMCTBA BEIIECTB C ATHUM
TUIIOM PEIIETOK.

Mertamnueckass XMMHYECKasi CBSI3b M METAJUIMYECKas KpHUcTajuinueckas pemeérka. CBOMCTBAa BEIMIECTB ¢ ATUM THUIOM pelIETOK. EnnHas
MPUPOJa XUMUYECKUX CBSI3EH.

Crenenn okuciieHus. CpaBHEHHE CTETICHH OKUCIICHUS M BAICHTHOCTHU. [IpaBmima pacuéra creneHeid oKMcaeHus Mo GopMyiaaM XHMHYIECKUX
COEIMHEHHUI.

OKHCIUTENTbHO-BOCCTAHOBUTENNbHBIC peakinuu. OmnpenereHue CTeneHed OKHUCICHUS IJisi SJEMEHTOB, OOpa3yIONIMX BEIIECTBA Pa3HBIX
KJaccoB. PeaknMu WMOHHOTO OOMEHa U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. OKUCIUTENh W BOCCTAHOBUTENb, OKHUCICHHUE W
BoccTaHoBJeHUE. COCTaBIeHNE YPABHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJOM DJIEKTPOHHOTO OajaHca.



JdemMoHCTpauMu

. Buneo ¢pparments! u cnaiinpl «MoHHAS XUMAYECKas CBSI3b ».

. Konnekuus BemecTs ¢ HOHHOM XUMUYECKOU CBSA3bIO.

. Mopenu HOHHBIX KPUCTAIUTMYECKUX PEIIETOK.

. Buneodparments! u cnaiinpl «KoBajgeHTHasIXUMUYECKas CBSI3bY.

. Kosmeknus BenecTs MOJIEKYJIIPHOTO M @aTOMHOI'O CTPOEHHS.

. Mopeny MONEKYJISIPHBIX U @aTOMHBIX KPUCTAINIMYECKUX PEIIETOK.

. BuneodparmenTs u cnaiapl «MeTamindeckas XUMAYECKas CBS3bY.

. Konnekuus «MeTaiubl v CILIaBbI».

. B3aumoneiicTBue HKa ¢ cepoi, COISTHONW KUcanoTol, xnopunom meau (1I).
. ['openune maruus.

e  B3saumopnelcTBHE XJIOPHON U CEPOBOJOPOAHON BOJBI.
JlaGopaTopHbie ONBITHI
N3roroBienne MOJENM, WUTFOCTPUPYIOLIEH CBOMCTBA METAJNIMYECKON CBS3H
Coaep:xaHnue NnporpaMmal
Xumus 9 kjaace
(66 gacos, 2 yaca B HeJeJII0)
IToBTOpEeHue u 06001IeHUE cBeleHuI 10 Kypcy 8 kiiacca

bunapnsie coequnenuns. OKCHIBI coneoOpasyrolue u Heconeodpasyromue. [ uapokcuabl: ocHoBaHUS, aMpoTepHbIe, KUCIOTh. CpenHue,
KHCIIbI€, OCHOBHBIE COJIU.

O06o011eHne CBEeACHH 0 XUMUYeCKUX peakiusax. Kinaccupukanus XuMHUECKUX peakluid Mo pa3InuyHbIM OCHOBAHUSIM: COCTaBY U YHUCITY
pearupyromux 1 o0pa3yrorxcsi BEUIECTB, TEIUIOBOMY 3 (deKTy, HAIlpaBICHUI0, H3MEHEHUIO CTETICHEH OKUCIICHHS 3JIEMEHTOB, 00pa3yOINX
pearupyrolue BenecTsa, (hase, HCIOIb30BaHUIO KaTaan3aTopa.

ITonsiTHE O CKOPOCTH XUMHUYECKON peakiuu. DakTophl, BIMAIOIME HA CKOPOCTh XUMUYECKHUX PEAKIIUN: IPUPOJIA PEArNPYIOIIUX BEIIECTB,
UX KOHUEHTpaIus, TEMIEpATypa, IJI0IIA/lb CONPUKOCHOBEHHUS, HaJM4Ke kaTanu3aropa. Karanus.

JdemMoHcTpanuu

e O3HakomJIeHHE C KOJUIEKIMSIMU METAJUIOB U HEMETAJIIOB.
e O3HakoMIIEHHE C KOJUIEKIUSIMU OKCUAOB, KUCJIOT U COJIEH.

e 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEAKLIUN OT MPUPOJIBI PEATUPYIOIIMX BEIIECTB.

e 3aBUCUMOCTbH CKOPOCTH XMMUYECKON PEAKIUU OT KOHIIEHTPALIMH PEarupyromnx BEECTB.
. 3aBUCHMOCTh CKOPOCTH XUMUYECKON PEaKIIUU OT TUIOIIAN

COTPUKOCHOBEHHMSI PEarupyIONINX BEIIECTB («KKUTISIIIUN CION).

e 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOH peakliuu OT TEMIEPaTyphbl pearupyroiux BeIecTB.



JlaGopaTopHble ONBITHI

1. Peakuus HeWTpaau3aiuu.
2. Paznoxenune nepokcuaa BoIOPo/ia C MOMOIIBIO0 KaTana3bl KapTodes

XuMHYeCKHE PeakMHi B PAaCTBOPAX 3JIEKTPOJINTOB

[TonsiTrie 00 AMEKTPONUTHICCKON JTUCCOIUAIIUU. DIIEKTPOIUTHI U HEANIEKTPOIUTHL. MEeXaHU3M JUCCOIUAIIINH SJICKTPOIUTOB C PA3TUIHBIM
xapakTepoM cBsi3u. CTeneHb IEKTPOIUTUYECKON qucconnanuu. CUIbHbBIE U ca0ble 3JeKTPOIUTHI.

OCHOBHBIC TIOJIOKEHUST TEOPUU IIIEKTPOIUTHICCKON auccornuanmu. Kiaccupukanus HOHOB U UX CBOMCTBA. KHUCIIOTBI, OCHOBAaHUS U COJIU
KaK 3JIEKTPOJUTHI. VX kmaccudukanus u 1uccouuanus.

OO0mre XMMUYECKHe CBOMCTBA KUCIIOT: U3MEHEHUE OKPACKU MHAUKATOPOB, B3aUMOJICHCTBHUE C METaJNIaMU, OKCUJIAMHU M TUIPOKCUIAMHU
METAIIJIOB U COMISIMU. MOJIEKysipHbIE M HOHHBIE (ITOJTHBIE U COKPALIEHHBIC) YPABHEHUS PEaKIU.
XUMUYECKUN CMBICIT COKPAILIEHHBIX YPABHEHUI. Y CIIOBUS MPOTEKAHUS PEAKLIMI MEXKY SJIEKTPOJIUTAMU 1O KOHUA. Psiji akTHBHOCTH METaJLIOB.

OO0mue XUMHUYECKHE CBOWCTBA INEJIOYEH: B3aUMOJEHUCTBHME C KHCIOTaMM, OKCHAAMU HEMETaJUIOB, cojsMu. OOIMe XUMHYeCKHe
CBOICTBA HEPACTBOPUMBIX OCHOBAHUI: B3AMMOJICHCTBHUE C KUCIOTAMH, PA3JIOKEHUE TPU HArPEBAHUU.

OO0mue XUMHUYECKHE CBOWCTBA CPEJHHUX COJIEH: B3aMMOJEHCTBHE C KHCIOTAaMH, IeJo4YaMH, CONIMU M MeTajulaMu. B3aunmopeiictBue
KHUCJIBIX COJIEH CO IIEIIOYaMHU.

Iuaponus, kak 0OMEHHOE B3aMMOJIEHCTBHUE COJICH ¢ BOJON. ['MapOIU3 CONM CUIIBHOTO OCHOBAHUS U CIa00¥ KUCIOTHL. ['Maponu3 comm
caboro ocHOBaHMs U cUIbHOU KucnoThl. Illkana pH.

CBoiicTBa KHCIIOT, OCHOBAaHHUM, OKCHUJIOB W COJIH B CBETE TEOPUU DJICKTPOJUTUUYECKON TUCCOIMAIMM M OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
JlabopaTopHble ONbITHI.
3.3MeHeHne oKkpacku HHIWKATOPOB B KUCIOTHOM cpejie.
4 Peakiusi HEUTpalIU3aIiy pacTBopa MIENTOYH Pa3IMYHBIMU KUCITIOTaMHU.
5. B3aumopeiicTBie KUCIOT ¢ MeTaIaMHu.
6.KauecTBeHHas peakius Ha KapOOHAT-HOH.
7.KauecTBeHHas peakiusi Ha XJIOPU]I - UK CYJIb(aT-nOHBI
8.M3MeHeHHe OKpacKU HHIMKATOPOB B IIEJIOYHOM cpejie.
9.B3aumojieiicTBHE MIENOYEH C YTICKUCITBIM Ta30M.

IIpakTuyeckue padoTsl
1. CBoiicTBa KUCJIOT, OCHOBaHUM, OKCUIOB U COJIEN B CBETE TEOPUU INEKTPOJUTUUYECKON JUCCOLMAIIMN U OKUCIUTENBHO -
BOCCTAaHOBUTEIBHBIX PEAKIIHIA



HemeTaibl M MX coeJMHEHUS

CrpoeHue atoMOB HEMETaUIOB W uX mosoxeHue B llepuommyeckoit cucreme. Psin snexrpoorpunarenbHocTu. Kpucrammmueckue
PEIIETKY HEMETAJJIOB — IMPOCTHIX BellecTB. AutoTponus u e€ npuunHbl. Ousndeckue cBoiicTBa HemeTamioB. OOIMe XUMUYECKHEe CBONCTBA
HEMETAJUIOB: OKUCIUTENIbHBIE 1 BOCCTAHOBUTEIIbHBIE.

["anmorensl, cTpoeHue UX aTOMOB M MoJieKysl. Du3nueckue U XMMUYECKHE CBOWMCTBA raJloreHOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWMCTB
rajJjioreHOB B 3aBUCHUMOCTU OT UX TosioxkeHus B Ilepuonuueckoit cucreme. HaxoxaeHue rajioreHoB B MPUPOJIE U UX MOJTyYeHUE. 3HAUCHHE U
MPUMEHEHHE TaJIOTeHOB.

["anmoreHoBOOPO/IBI W COOTBETCTBYIOIINE MM KHUCIIOTHI: IUIABUKOBAs, COJsSHas, OPOMOBOAOPOJHAS, MOIOBOIOPOIHAS. [ almoreHHIbI.
KauecTBeHHbBIE peakIiK Ha TaJoreHuA-uoHbL. [IpruMeHenne coeJMHeH I raloreHoB U UX OMOJIOTHYecKas POJib.

OO6mas xapaktepucTrka eMeHToB VIA-rpynmnel. Cepa B pupoe u €€ morydeHue. AJUTOTPOITHBIE MOIU(DUKAIIMH CEPBI U UX CBOMCTBA.
XUMUYECKUE CBOWCTBA CEPHI U €€ MPUMEHEHHUE.

CepoBoaOpo/: CTPOCHHE MOJEKYIbl, (U3MYECKHE M XUMHUYECKHE CBOWMCTBA, MOJy4dyeHHWe U 3HadeHue. CepoBOIOpOJHAs KHCIIOTA.
Cynbduabl 1 ux 3HaueHue. JIroMuHO(OPEI.

Oxkcup cepsl (IV), cepaucras kuciaorta, cyabgurel. KauecTBeHHas peakiys Ha CyJIb(UT-UOH.

Oxkcun cepsl (VI), cepnas kucnora, cynbdatsl. Kpucramnorunparsl. KauecTBenHas peakiius Ha Cylb(ar-uoH.

CepHas KHCIIOTa - CWJIbHBIM 3jeKTpoiuT. CBOWCTBA pa30aBICHHON CEpHON KHUCJIOTHI, KaK TUIUYHOM KHCIIOTBHI: B3aUMOJICHCTBHE C
MeTaJlJIaMH, OCHOBHBIMU U aM(OTEPHBIMU OKCHJAMU, OCHOBAHUAMU U aM(OTEPHBIMHU THIPOKCHIaMH, colisiMu. KauecTBeHHasi peakuusi Ha
cynbdaT-HoH.

OO0mass xapakTepucTUKa 3JIEMEHTOB VA-rpynmbl. A30T, CTpOEHHE aToMa M MoOJeKynbl. dusnveckre M XHUMHUYECKHE CBOWCTBA U
pUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTUYECKas POJIb.

AMMHaK, CTpOeHHE MOIIEKYIbl M (U3MYeCKHe CBOWMCTBa. AMMHauHas BOJa, HAIIATBHIPHBIA CIHUPT, THApPAT aMMuaka. JJOHOpHO -
aKIENTOPHBIM MeXaHU3M OO0pa30oBaHUsS KaTHOHA aMMOHHUA. BoccTaHoBUTENbHBIE CBOMCTBA amMMuaka. CoOJIM aMMOHHUS M UX TPUMEHEHHE.
KauecTBeHHas peakiys Ha KaTHOH aMMOHHUSI.

Okcupl a30Ta: HECOJICOOPA3YIOIIME M KUCIOTHBIE. A30THUCTas KUCIOTa M HUTPUTHL. A30THas KHCIIOTa, €€ TMOJydeHHUE U CBOMCTBA.
Hurparsl.

®ochop, crpoenne aroma u amorponusd. Pocunpl. Dochun. Oxenn pocdopa(V) u opropocdopnas kucinora. Pochatsl. PochopHbIe
ynoopenusi. MTacekTummmp.

OO01mmas xapakTepucTrKa 3eMeHToB [V A-Tpynmbl: 0COOEHHOCTH CTPOSHHSI aTOMOB, ITPOCTHIX BEIIECTB M COSAMHEHUN B 3aBUCHIMOCTH OT
MOJIOXKEHUS d7IeMeHTOB B [lepuoandeckoit cucteme. Yriepoa. AUIOTpONHbIC MOAUBUKAIIMN: amMa3, rpaduT. AMOp(HBINA yIIIepoI U €ro copTa:
ca)ka, aKTUBHPOBAHHBIN Yroib. AncopOrus. XuMuueckue CBOMcTBa yraepoaa. Kokcoxummuueckoe mpou3BOACTBO U €ro Mpoaykius. KapOumsr.

Oxkcua yriepona(Il): ctpoenne Monexysbl, moiydeHue u ero cBoictBa. Oxcup yriepoaa(IV): crpoeHue MoJIeKyibl, MOJTYyYEeHUE U €ro
cBoiicTBa. YronpHas kuciota. Conu yroiabHOW KHCIOTHI: KapOOHATHI M TUApoKapOoHaThl. TexHudeckas v MUIieBas coja.



Heopranuueckue M OpraHuyeckue BELIECTBA. YTJIEBOAOPOAbl. XHUMHUYECKOE CTPOCHHE OPraHMYeCKUX BEIIECTB, KakK MOPSI0K
COCIMHEHUSI aTOMOB B MOJIEKYJIE 110 BAJICHTHOCTH.

Mertan, 3TaH, Kak IMpeaeiabHbIe YIIIEBOAOPObl. DTUJICH U alleTUJIEH, KaK HempeAeNbHble (HeHACHIIEHHbIE) yrieBogopoabl. ['openue
yriieBoopoaoB. KauecTBeHHbIE peakIuu Ha HEMpPeIeIbHbIE COSUHEHUS.

OTUJIOBBIN CIUPT, €ro IMOJIydeHUe, NMpUMeHeHne U (usnonoruyeckoe peiicreue. Tpéxaromubli cnupT rmuepud. KadectBenHas
peakuus Ha MHOTOATOMHBIE CIIUPTHI. YKCYCHAsI - IPEICTABUTENb KJIacca KapOOHOBBIX KHCIIOT.

Kpemunii, ctpoenue ero aroma u cBorictBa. Kpemuuii B nmpupone. Crumnnmabl u cuiad. Oxenn kpemuans(1Y). KpemHaueBas kuciora u eé
COJIN.

[Tpou3BoaCcTBO cTekia U ieMeHTa. [IpoayKius CUIMKaTHONW TPOMBIIIICHHOCTH: ONTUYECKOE BOJIOKHO, Kepamuka, papdop, pasuc.
OnTryeckoe BOJIOKHO.

Hewmerannsl B mpupoae. @pakiroHHasi MeperoHka X HUAKOTO BO3AyXa KaK CIOCO0 MOJIyueHUs KUCIOpoja, a3oTa, aproHa. [lomyuenue
docdopa, kpeMHUs, XJI0pa, HOAA. DIESKTPOIU3 PACTBOPOB.

[TomryueHue cepHOM KUCIOTHI: CHIPHE, XUMU3M, TEXHOJIIOTUYECKAs CXeMa, METO/] KUIISIIETO CIOsI, IPUHIIUITBI TETNI000MEHA, TPOTUBOTOKA
u nupkyisaun. Oneym. [Iporus3BoACTBO aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTUYECKAs CXeMa.

IIpakTyeckue padoTnl

2. VI3yueHue CBOMCTB CONSTHON KUCIIOTHI.

3.3yueHne CBOMCTB CEpHOM KHCIIOTHI.

4.1lomydyeHne aMMHaKa U U3y4EHHUE €TI0 CBOMCTB.

5.1losry4eHune yriieKuciioro ra3a u U3y4eHHe ero CBOMCTB.

MeTaJuibl M UX COeIMHEHUS
[Tonoxenne meramwioB B Ilepuognyeckon cucreme xumuyeckux 3ineMeHToB J[. 1. MenneneeBa, cTpoeHHE X aTOMOB M KPHUCTAJLIOB.

Meramnnueckass CBsA3b U METAUIMYECKAs KpUCTa/uIMYecKas pelieérka. DU3nyecKkue CBOWCTBA METAJUIOB: JJIEKTPO- U TEILIONPOBOJHOCTD,
OTpa)karollas CHoCOOHOCTh, TIACTUYHOCTh. CIsIaBbl YEPHBIE U LIBETHBIE.
MerTannsl Kak BOCCTAaHOBUTENIN. DJIEKTPOXUMHUUECKUAN Pl HapsDKEHUH. B3anMozelicTBre METallIOB C HEMETANIaMU, OKCUIaMHU, KHCIIOTaMH,
COJIAMH. AJIFOMUHOTEPMHUS.
CrpoeHre aTOMOB U MPOCTBIX BELIECTB IIETOYHBIX METAJUIOB. 3aBUCHUMOCTb (DM3NYECKUX U XMMHUYECKHUX CBOWCTB IIEJIOYHBIX METAIJIOB OT
3apsIIoB siep UX aToMOB. OKCUABI U THIPOKCUBI IIETOYHBIX METAJUIOB, UX MOJIYyYEHUE, CBOMCTBA, MPUMEHEHUE. BaykHeNHIne CONMM IIETOYHBIX
METaJUIOB, UX 3HAYEHUE B )KUBON U HEXKUBOU IPUPOJE U B )KU3HU YEIIOBEKA.
CtpoeHre aTOMOB U IIPOCTHIX BEIIECTB IIETOYHO3EMEIbHBIX METAJUIOB. 3aBUCUMOCTh (GU3NYECKUX U XUMHUYECKHX CBOMCTB IIEI0YHO3EMETbHBIX
METAJIJIOB OT 3apsiioB sAlep UX aTOMOB. OKCHABI M THIPOKCHJBI IIETOYHO3EMEIBHBIX METAJJIOB, UX IOJYyYEHHE, CBOMCTBA M NPUMEHEHHUE.
Baxkneiimue conu mEnoyvHo - 3eMeIbHBIX METAJUIOB, X 3HaUYE€HUE B PUPOJIE U KU3HU dyenoBeka. KapOoHaThl M rujpoKkapOOHaThl KaabIHsl.



’KéctkocTh BoAbI: BpeMeHHas U nocTosHHasg. CrocoObl ycTpaHeHHUs] BpeMEHHON KECTKOCTH. CrocoObl yCTpaHEHUs! MOCTOSHHOM KECTKOCTH.
Honutel. CoenuHeHus amOMHHUSL B NpHUpoje. XUMHUYECKUE CBOMCTBA amtoMUHUsA. OCOOCHHOCTH OKCHAA M THAPOKCHUA ATIOMHHHUS Kak
aM(doTepHBIX coeTMHCHUH. BakHelre conu amroMuHus (XJIOpHI, cyiabdar).
OcobenHocTH CTpoeHUs aToMa kenesa. JKene3o B nmpupoje. Baxkueiimue pynst xxene3a. Oxcuasl u ruapokcussl xenesa(ll) u xemeza(Ill). Conun
xene3a(ll) u sxeneza(Ill). O6HapykeHHE HOHOB KAaTHOHOB JKeJie3a B pacCTBOpPE. 3HAYCHHUE COSTMHEHUN Kee3a.
Koppo3us xumuueckas 1 3JIeKTpOXUMHUYEcKas. 3alluTa METaJIOB OT KOPPOo3uH. MeTauibl B IPUPO/Ie: B CBOOOTHOM BHUJIC U B BUJIE COCTMHCHUN.
[Tonstue o merayutypruu. UépHas u 1iBeTHast Metayuryprus. [lupomeramnyprus, TuIpoMeTaTyprus, 31eKTpoMeTaTyprus. JlIoMeHHBIi mporecc.
[TepepaboTka 4yryHa B CTallb. DJIEKTPOIHU3 PACILJIABOB.
JlaGopaTropHbie ONBITHI

39. [Tonyuenue M3BECTKOBOM BOBI M OMBITHI C HEH.
40. [Tonmyuenue ruapokcunos xeneza(ll) u (II).
41. KauecTBeHHbBIEC peakiMy Ha KATUOHBI JKeJe3a

IIpakTnyeckue padoThI
6. [Tomy4yeHue kecTKOi BOJBI U CIIOCOOBI €€ YCTpaHECHHUS.
7. PelieHne sKCiepUMEHTANIbHBIX 337a4 110 TeMe «MeTaibly.

XuMus U OKPY:Kalomiasi cpeaa
Crpoenue 3eMiu: sApo, MaHTHS, 3eMHasi KOpa, UX XUMHUYECKUH cocTaB. JIutocdepa u e€ xumuueckuit coctaB. Munepaisl. Pyabl.
Ocanounsle noposl. [Tone3nsie uckonaemple. XUMHUUECKUH cOCTaB rHIpocdepbl. XMMUYECKHH cOcTaB aTMOC(EpHI.
HcTouHMKHM XMMHUYECKOT0 3arpsA3HEHHs OKpYyKatolleil cpebl. [ nobanbHble 3K0JI0rH4ecKkre MpoOIeMbl UeI0BEYECTBA: TAPHUKOBBIN 3P QEKT,
KHUCJIOTHBIE JTOKIH, 030HOBBIE IBIPBI. MeXIyHapOJHOE COTPYIHUYECTBO B O0JIACTH OXPaHbl OKPYXKAOIIEH cpesibl 0T XMMUYECKOT 0 3arpsi3HEHMSL.
«3enéHas XuMUs».

JdemoncTpanmun
. BuneogpparmenTts! u cnaiiapl «CTpoeHue 3eMiu U €€ XUMUYECKUH COCTaBy.
. Konnekuust MUHEpaIOB ¥ TOPHBIX IOPOI.
. Komnexkuus «Pynel MeTamoB».
. Buneodparments! u cnaiiabl «I modambHbIe SKOJIOTHYECKHE TPOOIEMbI YETIOBEYECTBAY.
JlabopaTopHbIe ONBITHI
43, N3yuenune rpanura.

O06001menne 3HAHUIA MO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka kK OCHOBHOMY rocy/1apCTBEHHOMY IK3aMeHY
CTpoeHue aToMa B COOTBETCTBUHM C MOJIOKEHUEM XMMUYECKOTro AemMeHTa B [lepuoandeckoii cucteme. CTpoeHHE BeleCTBa: XUMUYECKas
CBSI3b U KPUCTAJUTMUECKHUE PEIIETKHA. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX AJIEMEHTAMU ITPOCTHIX BEMIECTB (METAJIJIOB, HEMETAILJIOB,



0J1IarOpoIHBIX Ta30B) OT MOJIOXKEHUS 1eMeHTOB B [lepuoanueckoii cucreme. Tumonorust HeOpraHMUYECKUX BEIIECTB, JeJIEHUE UX Ha KJIacChl U
rpynnsl. [IpencraBurenu.
[Tpu3Haky U yCIOBUS MPOTEKAHHUS XMMHUYECKUX peakiuil. TUmonorus XuMU4ecKkux peakiuil Mo pa3iuuyHbIM OCHOBaHUSM. Peakunu MOHHOTO
obmeHa. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIC PEAKITUH.
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMHUYECKHE CBOMCTBA COJICOOpPA3YIOLIUX OKCUAOB, THUIPOKCUIOB (OCHOBAHUM, KUCIOT U
aM(pOTEePHBIX TUIPOKCUIIOB), COJICH.
Y4eOHO-TeMaTH4YeCKHH IJIaH

Ne HaumenoBanwue pasienoB (Tem) KomnuuectBo B ToMm umciie Ha mpoBeeHNE
4acoB 110 [TpakTueckux KonTposbabix
nporpamMmme paboT paboT
8 knacc

1 | HayanbHble HOHSTHS U 3aKOHBI XUMUH 21 2 2

2 BaxHeiimume nmpeacTaBuTeNM HEOPraHMIECKUX BelecTB. KomuecTBeHHbBIC 18 3 1
OTHOIICHUS B XUMUHU

3 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTMHEHUIN 10 1 1

4 | TIlepuonuueckuit 3akoH u [leproaudeckas cuctemMa XUMHUECKUx daemMeHToB 1. U. 8 1
MeHnzieneeBa U CTPOCHHE aTOMa

5 | Xumunueckas cBsi3b. OKHCIUTENHHO -BOCCTAHOBUTENBHBIE PEAKIIUU 11 0 2

Hroro 68 6 7
9 knacc

1 | IloBTOpeHue u 06001IIeHNE CBeIeHHH 0 Kypey 8 Kkilacca. XMMHUYECKUE PeakIu 5 1

2 | X¥uMHYeCcKHe peakllii B pacTBOPax 10 1 1

3 | Hemeramisl 1 MX COeTMHEHUS 25 4 1

4 | Metaniabl 1 UX COEUHEHUS 17 2 1

5 | Xumus u oKpyxaromas cpesia 2

6 O06o01enre 3HaHUH IO XUMHUH 32 KypC OCHOBHOM miKoJibl. [ToaroroBka 7 1
OCHOBHOMY rocyaapcTBeHHOMY 3k3ameny (OI'9)

Hroro 66 7 5




IlnanupyemMble pe3y/ibTaThl OCBOEHHSI Y4eOHOI0 MpeaMeTa
[To 3aBepiieHUIO Kypca XMMHUH Ha TaHE OCHOBHOTO O0IIEero 00pa30BaHus BHITYCKHUKH OCHOBHOM IITKOJIBI IOJDKHBI OBJIAJIETh CICAYIOITUMHI
pe3ynbTaTaMu:
1. Jluunocmmuoie pezyivmamot:

1. 0co3HaHue CBOEH dTHUYECKON MPUHAIIICKHOCTH, 3HAHUE HCTOPUH XMMHUH M BKJIaJa POCCUHCKON XUMUYECKON HAyKU B MUPOBYIO
XUMHUIO;

2. hopmuposarue OTBETCTBEHHOTO OTHOIICHUS K MMO3HAHUIO XUMHH; TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOIIUXCs K CAMOPA3BUTHIO U
camM000pa30BaHUIO HA OCHOBE U3YUEHHBIX ()aKTOB, 3aKOHOB M TEOPUI XMMHUHU; OCO3HAHHOTO BHIOOpA M MOCTPOCHUE HHIUBUIYATHHON
00pa3oBaTebHON TPACKTOPHH,

3. popmuposarue NEIOCTHON €CTECCTBCHHO-HAYYHON KAaPTHUHBI MUPA, HEOTHEMIIEMOH YaCThIO0 KOTOPOM SIBIISICTCS XUMUYECKash KapTHHA
MHpa;

4.061a0eHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOM MPAKTHUKU, B TOM YHCIIC U
XUMUYECKHM;

5.0c60¢eHue COITMANBHBIX HOPM, TIPABHJI TIOBEJICHUS, POJIeH U (JOPM COLMATBHON KU3HU B COLIMYME, TPUPOJIC U YaCTHOM KU3HU Ha
OCHOBE 3KOJIOTHYECKOM KYJbTYpPhl U 0€3011aCHOT0 OOpaIIeHHs C BEIIECTBAMU U MaTepUaIaMHU;

6. hopmuposarue KOMMYHUKATHBHOW KOMIICTCHTHOCTH B OOIIIEHUHU CO CBEPCTHUKAMHM U B3POCIIBIMH B ITPOIIecCce 00pa30BaTeILHOM,
00IIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIeI0BATEeNIbCKON, TBOPUECKON U IPYTUX BUJIOB JI€ATEIHHOCTH, CBSI3AHHBIX C XUMHEH.

2. MemanpeomemHtole pe3yibmamol:

1. onpedenenue nenet COOCTBEHHOTO 00yUYeHUs, TOCTAaHOBKA M (OpPMYITHpOBaHUE JIJIs ce0sl HOBBIX 33/1a4;

2. nianuposanue MyTen JOCTHKEHHS JKEeJIaeMOT0 pe3ysibTaTa 00yUeHUsI XUMHUH KaK TEOPETHUECKOT0, TaK M SKCIIEPUMEHTATBHOTO
XapakTepa;

3.coomHecenue CBOMX NEHUCTBUN C TTITAHUPYEMBIMU PE3YJIbTaTaAMH, OCyujecmeaiieHue KOHTPOJIS CBOEH NesTeIbHOCTH B TIPOIiecce
TOCTHKEHUS pe3yNbTara, onpedeiieHue Clioco00B AEUCTBUN MTPH BBHITIOTHEHUH TA00OPATOPHBIX U MPAKTHYECKUX PabOT B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU O€30MTaCHOCTH;

4. onpedenerue NCTOYHUKOB XUMUYECKON MH(OPMALIUHY, TTOTYyYSHHE U aHAIN3 €€, co3/1aHre HH(POPMAITMOHHOTO POAYKTA U €T0
MIpE3CHTAaIINS;

5. UCnoab306aHue OCHOBHBIX MHTEJUICKTYAJIbHBIX ONEpaIliii: aHalln3a U CUHTE3a, CPABHEHHS M CUCTeMaTH3aIl|H, 0000IIEHUS U
KOHKPETU3AlUH, 8bls6/1eHUe IPUUNHHO-CIIEICTBEHHBIX CBSA3EH U nocmpoenue JTIOTHUYECKOT0 pacCyXACHHUS U YMO3aKII0UeHUs (MHAYKTUBHOTO,
JEYKTUBHOTO U 10 aHAJIOTHH ) Ha MaTepuajie €CTECTBEHHO-HAYYHOTO COJIEPKaHUS;

6. yMeHue CO3/1al0T, IPUMEHSATh U IPe0OpPa30BLIBATh 3HAKU M CUMBOJIBI, MOJIEIIA U CXEMBI JIJIsl pEIICHHUs YYeOHBIX U MO3HABATEIHHBIX
3a/1a4;

7. hopmuposarue M pazsumue YKOIOTUIECKOTO MBIIIICHUS, YMEHUE IPUMEHSTh €T0 B IO3HABATEIHLHON, KOMMYHHUKATHBHOM,
COLIMAJILHOW MpaKTUKE U MpodeCcCHOHATbLHOW OpUEHTAIINH;



8.2enepuposanue UJIeH U oNpesielieHue CpesICTB, HEOOXOAUMBIX AJIS UX peaslu3aliy.
3. Ilpeomemmnvie pe3ynomamoi:

BpinycKHUK HAYYMTCS:
XapaKTepru30BaTh OCHOBHBIC METO/IbI TO3HAHUA: HAOII0/IEHUE, U3MEPEHHUE, SKCIICPUMEHT;
OIKCBIBATh CBOMCTBA TBEPBIX, JKUAKHX, Fa3000pa3HbIX BELIECTB, BBIJEIAA UX CYIIECTBEHHbIE IPU3HAKY;
PaCKPBIBATH CMBICII OCHOBHBIX XUMUYECKHUX IOHITUN «aTOM», «MOJICKYJIa», «XUMHYECKHUH IIEMEHT, «IIPOCTOE BEILIECTBOY,
«CJI0XHOE BEILECTBO», «BAJICHTHOCTbY, «XUMHUYECKasi pEaKL1s», UCIOJIb3Yysl 3HAKOBYIO CUCTEMY XMUMHUU;
pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MACChl BEILIECTB, [IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;
pas3nyath XUMUYECKUE U (PU3UYECKHE SBICHUS;
Ha3bIBaTh XUMUYECKUE DJICMEHTHI;
OIpeNieNIATh COCTaB BELIECTB 0 uxX hopMymam;
OIPEEIIATh BaJICHTHOCTh ATOMa 3JIEMEHTA B COEIMHEHUSX;
OIpeNeNATh THIl XMMUYECKUX peaKIHii;
Ha3bIBAaTh MPU3HAKU M YCIOBHS MPOTEKAHUS XUMUYECKUX PEaKIIHiA;
BBISIBJISATH IPU3HAKHU, CBUJIETEIbCTBYIOIINE O IPOTEKAHUU XUMHUECKOW PEaKLIMU IPU BHITIOJHEHUH XUMUYECKOTO OIbITA;
COCTaBIIATH (hOPMYITBI OMHAPHBIX COSAMHEHUIA;
COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKIIMA;
coOiroaaTh npaBuiia 6€30MacHoOi paboThI IPU MPOBEAECHNUHN OIBITOB;
MI0JIb30BaThCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYI0M;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB;
BBIYHUCIISATH MACCOBYIO JIOJII0 XMMHYECKOI0 3JIEMEHTA 10 (OPMYIIe COeUHEHUS;
BBIUNCIIATH KOJIMYECTBO, 00BEM MIIM MaccCy BEIIECTBA MO0 KOJUYECTBY, 00bEMY, MAcCe PEareHTOB MM MPOJTYKTOB pEaKLnu;
XapakTepu3oBaTh (hU3NUecKre U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/1a U BOAOPOAA;
H0JIy4aTh, COOMPATh KUCIOPOA U BOJOPO;
pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO;
pacKpbIBaTh CMBICI 3aKOHa ABOIaipo;
PacKpbIBaTh CMBICH MOHATUHN «TEIIOBOM 3P PEKT peakinm», «MOJSPHBIA 00BEMY;
XapakTepu3oBaTh (HU3NYECKHe U XUMHUUECKUE CBOICTBA BOJIBI;
PacKpbIBaTh CMBICT MIOHSATHUS «PAaCTBOPY;
BBIUNCIISTH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BELLIECTBA B PACTBOPE;
IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA;
Ha3bIBaTh COEJMHEHUS U3YUYE€HHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB;



XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBaHUIA,
COJICH;

OTpeAeIATh MPUHA/JICKHOCTD BEIIECTB K ONpEAeICHHOMY KJacCy COSIMHEHHIA;

COCTaBIATh (POPMYJIBI HEOPTAHMYECKUX COSIMHEHHUI N3YICHHBIX KIIACCOB;

MPOBOAMTD OIBITHI, MOATBEPKIAIOIINE XUMUUECKHE CBONCTBA M3yUYEHHBIX KIaCCOB HEOPTAaHUYECKUX BEILIECTB;

pacro3HaBaTh ONBITHBIM ITYTEM PACTBOPBI KUCIOT U IIEJI0UeH 10 U3MEHEHHUIO OKPACKU MHUKATOPA;

XapaKTepu30BaTh B3aMMOCBSI3b MEXKY KIacCaMU HEOPraHMYECKUX COCAMHEHUN;

packpeiBaTh cMmbica [lepuoaunueckoro 3akona /I. 1. Menzaeneena;

OO0BSACHATh (PU3NYECKUI CMBICI aTOMHOTO (TIOPSAKOBOT0) HOMEpa XUMUYECKOTO 3JIEeMEHTa, HOMEPOB IPYIIIBI U IEPUOA B
nepuoanueckoit cucreme /. 1. Menneneena;

00BSACHATH 3aKOHOMEPHOCTH M3MEHEHHSI CTPOSHHS aTOMOB, CBOMCTB 3JIEMEHTOB B MpeieNiaX MaJbIX MePUOI0B U TJIaBHBIX MOATPYIIIL;
XapaKTepU30BaTh XUMUYECKUE AIEMEHTHI (OT BOJIOPO/Ia A0 KaJIbIIKs) HA OCHOBE MX MOJIOKEHUs B mepuoandeckoit cucreme /1. 1.
MenneneeBa 1 0COOEHHOCTEH CTPOSHHS UX aTOMOB;

COCTaBIIATh CXEMBI CTPOCHHS aTOMOB MEepBbIX 20 aeMeHTOB nepuoandeckoi cucremsl J1. . Mennaeneena;

PacKpbIBATh CMBICT MOHATUHN: «XUMHUYECKAsl CBSI3bY», «JEKTPOOTPULIATEIBHOCTHY;

XapaKTEepU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEUIECTB OT THIA KPUCTALNTUYECKON PEIIETKY;

OTIPEAEIATh BUJ XUMUYECKON CBSA3H B HEOPTaHUYECKUX COCTUHEHUSX;

M300pakaTh CXEMBI CTPOEHHUS MOJIEKYJI BEIIECTB, 00pPa30BaHHBIX PA3HBIMU BUJIAMU XUMUYECKHUX CBSI3EH;

PacKpbIBaTh CMBICII MOHATUN «HMOHY», «KATHOH», «aHHOHY, «3JEKTPOJIUTHI, HE3JIEKTPOJIUTBI», «IIEKTPOIUTUYECKAS TUCCOLUALIU,
«OKHUCIIMTEIbY», «CTEMEHb OKUCICHUS», «BOCCTAHOBUTEIbY, OKHCICHHUEY, «BOCCTAHOBIICHUE;

ONpENENATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEJUHEHNUU;

PaCKpBIBATh CMBICI TEOPUH JIEKTPOTUTHUECKOMN TUCCOIUAIINN;

COCTaBJISITh YPABHEHHMSI SJICKTPOIUTHUYECKON TUCCOLMALIMU KUCIIOT, IIEeI0UeH, COeH;

O0OBSCHATH CYITHOCTH MPOIIECCa MIEKTPOTUTUUECKON AUCCOIMAIINK U PEAKIINI HOHHOTO 0OMEHa;

COCTaBIATh TMOJHBIC U COKPAIIEHHBIE HOHHBIC YPAaBHEHUS PEeaKIHii 0OMeHa;

OTPEeIEeTISATh BO3MOXKHOCTh TPOTEKAHUS PEAKIIU HOHHOTO OOMEHA;

MPUBOANTH PEAKIINH, ITOATBEP)KIAIOIINE KAYeCTBEHHBIN COCTAaB Pa3IMUYHbBIX BEIIECTB;

ONpEeIENsATh OKUCIUTENh U BOCCTAHOBUTEIID;

COCTaBJISITh YPAaBHEHHS OKHUCIIUTEIIBHO ~-BOCCTAHOBUTEIHHBIX PEAKIIN;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOU PEaKIny;

KJIacCCU(PUITUPOBATh XUMUYECKHUE PEAKIINH 110 PA3TUIHBIM ITPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAJIJIOB;



e IPOBOJUTH OIBITHI IO MOJYYCHUIO, COOMPAHUIO U U3YUCHUIO XUMHUYECKHUX CBOMCTB ra3000pa3HbIX BEIECTB: YIIICKUCIIOTO Ia3a,
aMMHAaKa;
e pacrmo3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hblie BEIIECTBA: YIVIEKHMCIIBIN ra3 1 aMMHaK;
e  XapaKTepHU30BaTh B3aMMOCBS3b MEXK]Iy COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAJLIOB;
e Ha3bIBaTh OPraHMYECKHE BEIICCTBA IO KX (hOpMyJie: METaH, 3TaH, STUICH, METaHOJI, TAaHOJI, IIMIICPUH, YKCYCHAs KHCIIOTa,
aMHUHOYKCYCHasi KHCJIOTa, CTeApUHOBAsI KMCJIOTa, OJICMHOBAs KUCJIOTA, TJIFOK03a;
e  OIICHUBATH BIIMSHHE XMMHUCCKOTO 3arPS3HCHHS OKPYIKAIOIICH Cpe/Ibl HAa OPraHUu3M YeJIOBEKa;
e TPaMOTHO OOpAIATHCS C BEIIECTBAMHU B ITOBCEAHEBHOM KU3HU;
e ONpEICIATh BO3MOXKHOCTb IIPOTEKAHHUS PEAKIIMI HEKOTOPBIX IIPEICTABUTEIICH OPraHMYECKUX BEIECTB C KHCIOPOIOM, BOIOPOIOM,
MeTaIaMH, OCHOBAHUSIMH, TAJIOTEHAMH.
BBINYCKHHK MOJYYHT BO3MOKHOCTh HAYYHThCS
e 8bLOGUCAMDb U NPOBEPSIMb IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUHECKUX CEOUCHBAX euecm8 HA OCHOBe UX COCMABA U CMPOEHUs], UX
CROCOOHOCMU 6CMYNAMb 8 XUMUYECKUe Peakyuul, 0 Xapakmepe u npoOyKmax pasiutdHblx XUMUYECKUX PeaKyull,
*  Xapakmepuzoeamuv Geujecmsd no COCMasy, CMpoeHuio U COUCMEAM, YCMAHABIUBAIOM NPUYUHHO-CLeOCMBEHHbIE CEA3U MENHCOY
OAHHBIMU XAPAKMEPUCIUKAMU 8eeCmEd;
e COCMABNAMb MONCKYISAPHBLE U NOJIHbLE UOHHBLE YPABHEHUS. NO COKPAUWEHHBIM UOHHBIM VPABHEHUSIM,
e NPOCHO3UPOBANb CNOCOOHOCMb BeUeCmB8a NPOAGISAMb OKUCIUMENbHbLE UTU BOCCTAHOBUMENbHbIE CEOUCMEA C Y4emoM CmeneHell
OKUCICHUSL DNEMEHMO08, BX0OSUIUX 8 €20 COCMAS,
e COCMABIAMb YPAGHEHUS. PeAKYULl, COOMBEMCMEYIOUWUX NOCTIe008AMENTbHOCIU NPEeSPAUJeHUL HEOPSAHUYLECKUX 8eUeCE PA3TUYHBIX
KIAccos;
e 8bI0GUSAMD U NPOBEPSINb IKCNEPUMEHMAILHO 2UNOMESbL O PEe3VIbMAMAX 6030eliCMEUsl PA3TUYHBIX (PAKMOPO8 HA USMEHEHUe
CKOPOCMU XUMUHECKOU PeaKyull;
e UCNONBL308aMb NPUOOPEMEHHbLE 3HAHUS OJIS IKOJLOSUHECKU 2PAMOMHO20 NOBEOCHUS. 8 OKPYICAIOuell cpeoe;
e UCNOIBL308aMb NPUOOPEMEHHbLE KIIOYEBble KOMNEMEHYUU NPU 8bINOJIHEHUU NPOEKMO8 U YYeOHO-UCCIe008AMENbCKUX 3A0ay NO
UBYUEHUIO CBOUCME, CROCODO08 NOYUeHUs U PACNO3HABAHUS BEUJeCME;
e 00BLEKMUBHO OYEHUBANMb UHMDOPMAYUIO O BEUYECMBAX U XUMUYECKUX NPOUECCaX;
e Kpumu4ecku OmHOCUMbCSL K NCe8OOHAYUHOU UHDOpMAayuL, HeO0OPOCOBECMHOU PEKlame 8 CPeOCMEAx MAccoBol uHpopmayuu,
*  0CO3HABAMDb 3HAYEHUE MEOPEeMUUEeCKUX 3HAHUL N0 XUMUU OJisl NPAKMUYECKOU 0esimelbHOCIU YeNl08eKd,
e C030ar0m MOOenU U cXembl 018 peuleHus YueOHbIX U NO3HABAMENbHBLX 3a0ad, NOHUMAMb He0OX0OUMOCMb COON00EHUs.
npeonucanull, npeoiazaemvlx 8 UHCIMPYKYUsIX no UCNOIb308AHUIO JIeKapCcme, cpedcma 0bimosot Xumuu u op.

MECTO YYEBHOTI'O IIPEJIMETA B YYEBHOM IIVIAHE



®DenepalibHbII TOCYJApCTBEHHBII 00pa30BaTeIbHbIA CTAaHAAPT MPEAYCMATPUBAET W3YYCHHE Kypca XMMHHM B OCHOBHOMW IIKOJIE KaK COCTaBHOM
9acTH MpeIMEeTHOM 001acTi «EcTecTBeHHOHAYYHBIC TIPEIMETHI».

Kypc xumuu B 8—9 kmaccax paccumTaH Ha 2 yaca B Heneno B oObeme 134 yueOHBIX yaca. M3ydeHuwe 3TOro Kypca JaeT BO3MOXKHOCTh
BBIITYCKHUKY OCHOBHOM IIIKOJIBI yerentHo caath OI'D 1Mo XuMUM Kak mpeaMeTa 1mo BIOopy.

[Ipennaraemslii Kypc, XOTsI 1 HOCUT OOLLEKYJIBTYPHBII XapakTep U He CTaBUT 3a/lady NpoQecCHOHATbHON MOArOTOBKH 00YYaIOIIUXCS, TEM HE
MEHee, IMO3BOJISIET UM OTPEICIUTLCS C BBIOOPOM MPpOoduiisi 00ydeHHUs B CTApIICH MIKOJIE.

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
YMK «Xumusa. 8 knacc»
1. Tabpuensa O. C. Xumus. 8 kiacc: yaeOHUK 11si obmieoopasoBarenbHbix opranusanuii / O. C. ['abpuensH, U. I'. Octpoymos, C. A.
CnankoB. — M.: IIpocsemenue, 2019
YMK «Xumusa. 9 knaccr
1. Tabpuensn O. C. Xumus. 9 knacc : yueOHUK a5 oO1ieo0pa3oBareabHbIX opranusanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A.
CnankoB. — M.: [Ipocsemienue, 2019
Hugopmayuonnvie cpeocmea
NHTepHeT-pecypcesl
1. http://www.alhimik.ru IIpenctaBnens! pyOpuKu: COBETH aOUTYPUEHTY, YUUTEIIO XUMUHU, CIPABOYHUK (0YeHB OoJIbIIas mogdopka Tadiuil u
CTPAaBOYHBIX MATEPUAJIOB), BECEasi XUMHUsI, HOBOCTH, OJIMMITHAIbI, KyHCTKamepa (Macca MHTEPECHBIX UCTOPUIECKUX CBEICHHIA).
2. http://www.hij.ru XKypnan «Xumust 1 ’KM3Hb» MOHATHO U 3aHUMATEIbHO pacCKa3blBaeT 000 BCEM UHTEPECHOM, UTO ITPOMCXOIUT B HayKe U B MUpE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHBIi xKypHaT «XUMUKH U XUMHUS», B KOTOPOM TPEICTABICHO MHOKECTBO

OIIBITOB I1O XUMMHM, 3anumaresnsHoii nHGOPMAIHH, TO3BOJISAIOIEH YBJIEUb YICHUKOB YKCIIEPUMEHTAIBHON YacThIO TIPEIMETA.

4. http://c-books.narod.ru BceBo3amokHast TuTepaTypa o XuMHH.

5. http://www.drofa-ventana.ru M3BecTHOe N31aTeILCTBO YUeOHOM uTeparypbl. HOBUHKM HayYHO-TIOMYJIIPHBIX M 3aHUMATEIbHBIX KHUT [0 XUMHH.
6. http://1september.ru XXypHan mis yaureneii u He ToIbKO. Bobiioe KOMHYeCTBO pabOT YUYCHHKOB, B TOM YHCIIE U HCCIIEI0BATENLCKOTO XapaKkTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuil IKONBbHBIN MOPTAJ CO CChIJIKAMU Ha 00pa30BaTeIbHbIE CATHI IO XUMHH.

8. www.periodictable.ru COOpHHK cTaTell 0 XHMUYECKHUX 3JIEMEHTaX , MUTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM



KasiengapHo- TeMaTH4eCKOe MJIAHNPOBAHHE

8 knacc
Ne Jara Tema ypoka dopma Buabl yueOHOM qeATeJIbHOCTH
n/n | [nan | ®akr OpraHu3amumn
ypOKa
HayajbHble NOHATHA W 3aKOHBI XuMuH (21 1)
1 [Tpenmer xumuu. Poinb VYpok ycBoenusi | OOBICHSAIOT, 4TO MPEIMETOM M3YUCHHUSI XUMUH SIBIISIOTCS BEIIECTBA, X CBOWCTBA
XUMHH B J)KU3HU HOBBIX 3HAaHUH U UX IpeBpanieHus. PasnnyaroT Tena 1 BEIEeCcTBa, BEIIECTBA U MaTepUalIbl.
YeJI0BeKa YcTaHaBIMBaOT IPUYMHHO-CIIEACTBEHHBIE CBSA3M MEXKy CBOMCTBAMHU BEILECTB U
UX IPUMEHEHUEM
XapakTepu3yroT MOJ0KUTEIBHYIO U OTPULIATENIBHYIO POJIb XUMHHU B )KU3HU
COBPEMEHHOT'0 001IIeCTBA.
ApPryMEHTHPYIOT CBOE OTHOIICHUE K XeMOo(pmiImu 1 xeMohoOuu.
2 MeTtoasl n3ydeHus Ypok ycBoeHus | XapakTepU3yIOT OCHOBHBIE METOJbI U3yUEHUS €CTECTBEHHO-HAYYHBIX IUCLUIUIMH.
XUMHH HOBBIX 3HAaHUHN [TpuBoIAT mpUMEpPbl MaTEPUATIbHBIX U 3HAKOBBIX WM CHUMBOJIBHBIX MOJENEH,
UCMOJIb3YeMBbIX Ha YpOKax (pU3MKH, OMOIOTUHU U reorpaduu.
CobuparoT 00bEMHBIE U IIAPOCTEP’KHEBBIE MOJEIM HEKOTOPBIX XUMHYECKHX
BEILECTB
3 Bxonnas KonTpoabnsiit ypok | [IpuMeHsIOT Ha IpaKTUKe paHee U3yYeHHBIH MaTepuai, paboTas 1Mo rpymnaMm ¢
JIMarHoCTHYEeCcKas paboTa 3aJJaHUSIMU PA3HOT'O YPOBHSI CJIOKHOCTH, BBIITOJHSIOT KOHTPOJIBHYIO PadoTy.
4 ArperaTHbl€ COCTOSIHUS Ypok ycBoeHus | Pasnnuuaror Tpu arperaTHbIX COCTOSIHUS BEIIECTBA. Y CTAHABIMBAIOT B3aUMOCBSA3H
BELIECTB HOBBIX 3HAaHUH MEXy HUIMHM Ha OCHOBE B3aUMHBIX I1IEPEX0/I0B.
NmrocTpupyroT 3TH IEPEXOIbI IPUMEPAMH.
HabmroaroT XMuMHUECKUN SKCIIEPUMEHT U 0eaiom BbIBOJIBI HA OCHOBE
HaOIIOAEHUIN
5) IT. p Ne 1 «3nakomcTBO ¢ | Ypok - npaktukyMm | PabGotaroT ¢ 1abopaTtopHbIM 000pyI0BaHHEM U HarpeBaTeIbHBIMU pUOOpamMu B
71a00paTOPHBIM COOTBETCTBUH C PAaBUIAMHU TEXHUKH 0€30MaCHOCTH.
00opy/oBaHUEM. BemomnHs0T npocTeiiiye MaHUIYISIIH ¢ 1a00paTOpHBIM 000PYI0BAaHUEM: C
[TpaBuna Th npu padote 71a00paTOPHBIM MITATUBOM, CO CIIUPTOBKOM
B KaOMHETE XUMUN) OdopMsIIoT OTYET O MPOJCIIaHHON paboTe
6 ®dusnueckue spineHust B | KomOunupoBaunslii | Paznuyaror ¢usndeckrne 1 XUMUUYECKUE SBJICHHS, YUCTHIE BEILIECTBA U CMECH.

XHUMHHN

YPOK

Knaccudumupyror cmecu.




HpI/IBO,Z[HT IIPUMEPHBI cMmeceit Pa3IMIHOro arp€raTHoro COCTOsIHuUs.
YcranaBiauBamT IPUYMHHO-CIICACTBCHHLBIC CBA3H MCIKAY q)I/ISI/I‘-IeCKI/IMI/I
CBOMCTBaMH BEIIECTB CMECH U crocodamMu ux pas3aciiCHus. Paznmugaror ux,
OIMUCBIBAIOT U XAPAKTCPU3SYIOT NPAKTUICCKOC 3HAYCHUC.

[T.p.Ne 2 «Ananu3 mouBbD) Ypok - npaktukyM | PaGoTtaroT ¢ 1abopaTopHbIM 000pyI0BaHHEM U HAarpeBaTEIbHBIMU MpUOOpaMu B
COOTBETCTBUU C MMPABUIIAMH TEXHUKHU 0€30MIaCHOCTH.

Brmonustor npocreiimue npuéMel ooparieHus ¢ 1a00paTopHbIM 000PYIOBAHHEM:
BOPOHKOM, PHIBTPOM, CITUPTOBKOM.

Habmronarot 3a cBOiiCTBaMH BEILIECTB U SIBICHUSIMHU, TPOUCXOISIIUMU C
BEILECTBAMH.

OnuchIBalOT XUMUYECKHM SKCIIEPUMEHT C MTOMOIIBIO PYCCKOTO (POTHOTO) s3bIKA U
SI3bIKa XUMUU.

JlenaroT BBIBOJBI IO pe3yibTaTaM IPOBEIEHHOIO SKCIEPUMEHTA

ATOMHO- MOJIEKYJIIPHOE Ypok ycBOeHUs OOBACHAIOT YTO TAKOE XUMUYECKHI1 3JIEMEHT, aTOM, MOJIEKYJIa, aJlJIOTPOIIHUS,
yueHue. XUMUYECKHUE HOBBIX 3HAHUU HOHEI.
3JIEMEHTEI PaznuyaroT nmpocThie U CI0KHBIE BELIESCTBA, BEIIECTBA MOJIEKYJISIPHOTO U

HEMOJICKYJIAPHOI'O CTPOCHMA. Yemanasnusarom OPpHUYUHHO-CICICTBCHHBIC CBA3U
MECKAY COCTAaBOM MOJICKYIT U CBOMCTBaMH AJUIOTPOITHBIX MO,ZLI/I(l)I/IKaHI/II\/’I

KHCIJIOPOJIA.

DOopMyYIIMPYIOT OCHOBHBIE TIOJIOKEHHUSI AaTOMHO-MOJIEKYJIIPHOTO YYEHHUSI
3HaK1 XUMHUYECKHUX Ypok- HaspiBaroT u 3anMChIBAIOT 3HAKK XMMUYECKUX 3JIEMEHTOB. XapaKTEPUZYIOT
3JIEMEHTOB. HCCIIEIOBAHUE uH(pOpPMAaIIHI0, KOTOPYIO HECYT 3HAKHM XUMHUYECKUX DJIEMEHTOB.

OOBACHSIOT 3TUMOJIOTHUECKHE Havalla HA3BaHUHM XMMUYECKHX 3JIEMEHTOB U HX
OTJCJIbHBIX I'PYIII.

[Tepuonnueckas Tabnuna Ypok- OnuchIBaIOT CTPYKTYpY Tabmuibl xumuueckux snemenToB J[. . Meneneena.
XUMHUYECKUX HCCJIEI0BAHNE Pa3nnuaroT KOpOTKONEPHOIHBIN U JJIMHHONIEPUOIHBIN BapuaHThl [leproanueckoit
anementoB /JI. W. cuctemsl /1. 1. Menaeneera
Menpeneesa.
Xumuaeckue GopMyITbl VYpok ycBoeHus OToOpaxaroT COCTaB BEIIECTB C TOMOIIBI0 XUMHUYECKUX (POPMYIL.
HOBBIX 3HAaHUU PasznuyaroT nHekchl 1 kodhdunreHTsl. HaxoasT OTHOCUTENBHYIO
XUMHUYECKUe (IJOpMyHBI YPOK' MOJICKYJIIPHYIO MaCcCy BEIICCTBA U MACCOBYIO JOJII0O XUMHUYCCKOI'0 DJICMCHTA B
HUCCIIEIOBAaHUE COCAUHCHHUU.

TpancaupyroT HHPOPMAINIO, KOTOPYIO HECYT XUMHUYECKHE (OPMYJIIbI




13 BaneHntHoCTh VYpok ycBoenuss | OOBSICHSIOT UTO TaKO€ BaJCHTHOCTH. [[IOHUMAIOT OTpakeHue mopsaka
HOBBIX 3HAHUI COCZIMHEHUS aTOMOB B MOJIEKYJIaX BEIIECTB ITOCPEACTBOM CTPYKTYPHBIX (hOpMYII.
14 Banentnocts VpOK-NIpakTUKyM | Y4aTcsi COCTaBIATh (hopMyJIbI COSTUHEHUM 110 BaJICHTHOCTH U
OTIpeNeNATh BAJIEHTHOCTH 3JIE€MEHTA 0 (popMyJie ero COeMHEHUS
15 XUMHUYECKUE PEAKIIUH. Ob6o06maromuit XapakTepu3yroT XUMHUYECKYIO PEAKIUIO U €€ YUaCTHUKOB (peareHThbl U MPOyKThI
YPOK pEeaKIum).
OnuchIBaIOT TMPU3HAKU U YCIOBUS TEUCHUSI XUMUYECKUX peakiuil. Pasnnuaior
9K30TEPMHUUECKHUE U SHIOTEpMHUUECKHE peakiuu. COOTHOCAT peakLMH TOPEHUs U
JK30TEPMHUYECKHUE PEAKIUH.

16 3aKOH coxXpaHEeHHus Macchl |  Ypok ycBoeHusi | @opMylupyrOT 3aKOH COXpaHEHHUs Macchl BemecTB. COCTaBISIOT Ha €r0 OCHOBE
BEIIECTB. XUMHYECKUE HOBBIX 3HAHUH XUMHUYECKHE ypaBHEHUs. TpaHCcIupyloT HH(OPMALNIO, KOTOPYIO HECYT
ypaBHEHUs XUMHUYECKHE YPABHEHUS.

17 XuMudeckue ypaBHeHHs. | YPOK -HPakTHUKyM | DKCIEPUMEHTAIBHO NOATBEPKAAIOT CIPABETIMBOCTh 3aKOHA COXPAHEHHS MACChI

BEILIECTB

18 Tumbl XUMHUECKUX VYpox ycBoenus | KimaccupuumpyrorT XUMHUECKHE PEaKIMH MO MPU3HAKY YMCIIa M COCTaBa
peakuuit HOBBIX 3HAaHUU pEareHToB U MPOAYKTOB. XapaKTEPU3YIOT pOJib KaTaau3aropa B IPOTEKaHUHU

19 THUIBl XUMUUYECKUX VYPOK -NpakTHKyM | XUMHYECKOH PEaKIUH.
peakiuii HabmroatoT 1 OMUCHIBAIOT XUMUYECKHUI SKCTIEPUMEHT € TOMOIIBIO PYCCKOTO

(pomHOTO) S3BIKA U SI3bIKA XUMUH

20 [ToBTOpeHue u O606maromuit O0600111a10T U CUCTEMATU3UPYIOT CBOU 3HaHUsA 0 TeMe: «HavanbHble MOHATUS U
000011IeHUE TEMBI YPOK 3aKOHBI XUMUWY. [[pUMEHSIOT Ha TTpaKTUKE paHee U3YUYEHHBIN MaTepua, padoras
«HauyanbHbIC TOHATHS U I10 TPYIIIaM C 33JaHUSIMUA PA3HOTO YPOBHS CII0KHOCTH
BAKOHBI XUMUU»

21 K.p.Ne 1 «Havanbnsle VYpok — koHTposia | [IpuMeHSIOT Ha MpaKkTUKE paHee 3Y4eHHbIN MaTepual, padoTas 1o rpymnmnam ¢
OHATHUS U 3aKOHBI XUMHUU» 3HaHUI 3aJJaHUSIMU PAa3HOTO YPOBHS CIIOKHOCTH, BBITIOMHSIIOT KOHTPOJIBHYIO padoTy.

00yJaronmxcst
BasxHeiilue npeacraBuTe/ M Heoprannveckux Bemiects. KosuvecrBeHHbIe oTHOIIEHUsSI B XuMuu (18 1)
22 Bo3nyx u ero cocras Ypok ycBoeHUs XapakTepu3yrT 00BEMHYIO OO KOMIIOHEHTA TAKOW MPUPOTHON Ta30BOi CMECH,
HOBBIX 3HAHUU KaK BO3/IyX, U PACCUUTHIBAIOT €€ 1Mo 00bEMY ATOM cMecH. ONMHUCHIBAIOT 00BEMHBIN
cocTaB aTMOC(epHOro Bo3/1yxa M MOHUMAIOT 3HaU€HHE MMOCTOSIHCTBA 3TOTO
coCTaBa JJIs 30POBbs
23 Kucnopon Ypok ycBoeHus | XapakTepu3ylT 030H, KaK aJJIOTPONHYIO MOIU(DUKAIIMIO KUCIOPOAA.

HOBBIX 3HAHUU

OnuceiBaroT (1)I/131/I‘IGCKI/IG U XUMHYECKHEC CBOI\/’ICTBa, MMOJIYUCHUEC U IPUMCHCHUC




KHCJIOPO/JIa C UCIIOJIb30BAHUEM PYCCKOTO (POJTHOIO) SI3bIKA U SI3bIKA XUMHUH.
VYcraHaBIMBAKOT ITPUYMHHO-CIICACTBEHHBIC CBSI3H MEKIY (PU3HUSCKHUMHU
CBOMCTBaMHM KHCJIOpOaa U criocobamu ero cooupanus. [IpoBoasT, HaOMIOAAIOT U
OIMCHIBAIOT XUMHYECKUM IKCIIEPUMEHT I10 TIOJIYYECHUIO, COOMPAHUIO U
pacro3HaBaHMUIO KMCIOPOJa C COOTI0ICHUEM TTPaBUJI TEXHUKU 0€30MaCHOCTH

24

I1. p.Ne3 «Ilonyuenue,
cobupanue u
pacro3HaBaHHe
KHCJIOPOIa»

YpoK npakTUKyM

PaboTarot ¢ mabopaTopHbIM 000pYAOBaHUEM U HarpeBaTeIbHBIMU IPUOOpaMU B
COOTBETCTBHUHU C MPABUIIAMH TEXHUKH 0€30IaCHOCTH. BBIMOIHAIOT npocTeinme
puéMbl 0OpaIeHHs ¢ JaOOpaTOPHBIM 000PYI0BAHUEM: COOMpPATh IPUOOP IS
MOJIYYEHHS T'a30B, IPOBEPATH €r0 HA FTEPMETUYHOCTh M MCITOJIb30BATh JUIS
noJrydeHus kuciaopoja. CoOMparoT KHCIOPOJ METOJIOM BBITECHEHUS BO3AyXa U
pacno3HaroT ero. HabmiomaroT 3a CBOMCTBaMH BELIECTB M SIBJICHUSMU,
DpOUCXOJAIIMMHA C BEIICCTBAMMU. OHI/ICI)IBaIOT XUMHAYECKUU OKCIICPUMCHT C
MTOMOII[bIO €CTECTBEHHOI'O (PYCCKOT0 MJIM POJIHOIO) SI3bIKa M SI3bIKa XUMHUH.
CoCTaBJIIOT OTYET IO Pe3yJIbTaTaM MPOBEJACHHOTO YKCIICPUMEHTA

25

OKCHIbI

Ypok-
UCCIIeIOBaHHE

BeiaenastoT cylecTBEeHHbIC MPU3HAKK OKCUIOB. J[at0T Ha3BaHMs OKCHJIOB I10 UX
dbopmynam. CocTaBistoT GoOpMYIIBI OKCHIOB 1O UX HA3BAHHUSM.
XapakTepu3yroT TaKUX MPEACTABUTENECH OKCUJIOB, KaK BOJA, YIVIEKUCIIBIN a3 U
HeraméHast U3BeCTh

26

Bonopon

VYpok ycBoeHUs
HOBBIX 3HAaHUN

XapakTepu3yroT COCTaB MOJIEKYJIbl, (PU3MUECKUE U XUMUYECKUE CBOMCTBA,
NOJIy4eHHE U TPUMEHEHHE BOI0PO/ia. Y CTAHABIMBAIOT MPUYUHHO-CIIEICTBEHHbIE
CBS3M MEXIY (PU3MUECKUMHU CBOMCTBaAMH U cIloco0amMu coOMpaHusi BOJOPOAA,
MEXYy XMMUYECKHMMHU CBOWCTBAMH U €r0 MPUMEHEHHEM.

227

28

Kucnotsl

VYpok ycBoeHHs
HOBBIX 3HAaHUN

AHaAM3UPYIOT COCTaB KUCIOT. Pacmo3HaloT KUCIOTHI C TTOMOIIBI0 WHIUKATOPOB.
XapakTepus3yroT nPEACTABUTENEH KUCIOT: COJSHYIO U CEPHYIO. XapaKTepU3YIOT
PacTBOPUMOCTH COSAMHEHHM C TTOMOIIBIO TaOJUIIBI PACTBOPHUMOCTH.
VYcraHaBnMBalOT NMPUYUHHO-CIICICTBEHHBIE CBSI3M MEXYy CBOMCTBaAMHU COJISTHOW U
CEPHOM KUCJIOT M 00JIACTSIMU X MPUMEHEHHUS.

29

Comn

Ypok-
HCCIIETOBaHHE

XapakTepu3yroT COJIM KaK MPOAYKTHI 3aMEIEHUs BOJOPO/Ia B KUCJIOTE HAa METAILI.
3anuchIBatoT (GOPMYIIbI cosei 1Mo BaJieHTHOCTU. Ha3piBatoT conu o gpopmyiam.
Hcnonb3yloT TabMUIly pacTBOPUMOCTH Ul XapaKTEPUCTUKU CBOMCTB coJiei.
ITpoBoasT pacy€rsl o Gopmysiam cosen

30

Komuuecto BCIICCTBA

Ypok-

OOBACHSIOT YTO TAKOE KOJIHMYECTBO BCIICCTBA, MOJIb, ITIOCTOSAHHAA ABOl“aIlpO,




HUCCICI0OBaHUC

MOJISIpHAs Macca.

31 Pemenne pacueTHbix VYpok- npaktukyM | Pemaror 3agaum ¢ MCIIOIB30BAHUEM IOHATHM «KOJIUYECTBO BEILIECTBA,
3a1a4 «MOJISIpPHAsi Maccay, «IIOCTOsIHHAsE ABOraapo
32 Mounsipabiii 00beM Ypok ycBoenuss | OOBSACHSIOT YTO TaKOE MOJIAPHBINA 00BEM Ta30B, HOPMAJIbHbBIE YCIOBHSL.
ra3oo0pa3HbIX BELIECTB HOBBIX 3HAaHUH Pemaror 3agaum ¢ UCNIONIB30BaHUEM MOHATUN «KOJIMYECTBO BELIECTBA,
«MOJISIpHASI Maccay, «MOJISIPHBIN 00bEM ra30By, «IIOCTOSHHAs ABOTaIpO».
33 Pacué€rsl no xumuueckum Ypok ycBoeHHS XapakTepu3yroT KOJTHMIECTBEHHYIO CTOPOHY XUMUYECKIX 00BEKTOB U IMPOIIECCOB.
YpaBHEHUSIM HOBBIX 3HAaHUU Pemaror 3a1auu ¢ UCMONIB30BAaHUEM MOHATUNA «KOJIMYECTBO BEILIECTBAY,
34 PacuyéThl 10 XUMHUUYECKUM yp()K - IPAKTUKYM «MOJIIpHas Macca», <<MOJI$IpHBIﬁ 00BeEM ra3zoB», «IIOCTOsIHHA ABOFaIIpO»
YPaBHEHUSAM
35 Bona. OcHoBanus Ypok- OOBACHAIOT YTO TAKOE «OCHOBAHUSY, ILEI0YN», «KAUeCTBEHHAs PEAKIIH,
HCCIIEIOBAHNE «uHAnKaTopy. KinaccnpuuupyroT OCHOBaHHS MO PACTBOPUMOCTH B BOJIE.
OnpenensoT NPUHAIICKHOCTH HEOPTAaHUUECKUX BEILIECTB K KJIACCy OCHOBAaHUM
o opmysie.
XapakTepus3yrT CBOMCTBA OTAEIbHBIX PEJCTABUTEICH OCHOBAHUIA.
Hcnonp3ytoT Tabauiyy pacTBOPUMOCTH JJIsl ONIPEAEIECHUS] paCTBOPUMOCTH
OCHOBAHUM.
36 PactBoprl. MaccoBas VYpok pemenus OOBACHAIOT YTO TAaKOE «MACCOBast 10JIs1 PACTBOPEHHOI'O BELIECTBAY.
0JA 3a1a4 YcTaHaBIMBAIOT aHAIOTHH ¢ 00BEMHOM 0N KOMIIOHEHTOB ra30BOM CMeCH.
PacTBOPEHHOIO BELIECTBA Pemaror 3aga4n ¢ UCIONB30BaHUEM ITOHATHNA «MACCOBast J0JIS AJIEMEHTA B
BEIIECTBEY, «MACCOBAs I0JIsl PACTBOPEHHOTO BEIIECTBAY, «0ObEeMHas JOJII
ra3000pa3HOTO BEIIECTBA»
37 IL.p. Ne 5 VYpok - npaktukyM | Paboraror ¢ 1abopaTopHbIM 000py/I0BaHUEM U HarpeBaTeIbHBIMU IPUOOPaMHU B
«IIpurortoBrenue COOTBETCTBUU C MMPaBUIAMH TEXHUKH 0€30MaCHOCTH. BBIMONMHIIOT mpocTenime
pacTBOPOB COJIEH C UX IpHeMbl OOpalleHus ¢ Ja0OPaTOPHBIM 000PYIOBAHUEM: C MEPHBIM LIMJIMHJIPOM, C
3aJJaHHOM MAaCCOBOM BecaMu. Ha0OrogaroT 3a cBOWCTBAMU BEIIECTB U SIBICHUSIMH, POUCXOISIIMHU C
JIOJIEH» BenlecTBamMu. OMUCHIBAIOT 3KCIEPUMEHT C MMOMOIIBIO0 €CTECTBEHHOTO (PYyCCKOTO
WJIU POJHOTO) SI3bIKA U si3bIKa XUMHUU. COCTABIISIOT OTUETHI 11O PE3yJIbTaTam
ITPOBEJCHHOr0 YKCIIEPUMEHTA
38 O60061meHue u O6o06mmaromuit O06001mat0T U CUCTEMAaTU3UPYIOT CBOU 3HAHUS 10 TeMe: «Baxkueiinue
CUCTEMaTH3alUs 3HAHUU YPOK MPECTaBUTEIN HEOPTraHMYECKUX BenlecTB. KoimuecTBEHHbIE OTHOLIEHUS B

no teMme: «Baxuenmume
MPEJICTAaBUTETU

XUMUNY. [IpUMEHSIOT Ha MpaKTHKE paHee U3yueHHbII MaTepual, paboTast 1o
IpynIaM ¢ 3aJJaHASIMH Pa3HOTO YPOBHS CIOXKHOCTH




HCOPraHN4YCCKUX

BEILIECTB.
KonnuecTBeHnHbIe
OTHOIIEHUS B XUMUI)
39 K.p.Ne2 o Teme: Ypok — koHTposst | [IpuMeHSIOT Ha MpaKTHKE paHee U3YYCHHBIM MaTepua, padoTas 1o rpymnmnam ¢
«BaxHneimue 3HAHUU 3aJJaHUSIMU PA3HOT'O YPOBHS CIIOKHOCTH, BBITIONHSIOT KOHTPOJIBHYIO padoTy.
MPEACTAaBUTEIN
HEOPraHUYeCKUX
BEILIECTB.
KonnuecTBeHHbIE
OTHOILLIEHUS B XUMHUW
OCHOBHBIE KJIACCHI HEOPraHudeckKux coequnenui (10 u)
40 Oxcuap: Ypok ycBoeHHs OOBSACHSIOT YTO TAKOE HECOJIEOOPA3YIOIHE OKCHIBI, COICO0Pa3yIOIIE OKCUIBI,
KJaccupuKalus u HOBBIX 3HAaHUH OCHOBHBIE OKCH/IbI, KUCTIOTHBIE OKCUIbI. XapaKTePU3YIOT OOIIHEe XUMUYECKHE
CBOICTBA CBOMCTBA COJICOOPA3YIONINX OKCUIOB (KUCIOTHBIX U OCHOBHBIX)
CocCTaBIIOT ypaBHEHUS peakiuii ¢ yuacTueM okcuaoB. HabmonaroT u
ONHUCHIBAIOT PEAKIIUH C YIaCTUEM OKCHJIOB C ITOMOIIBbIO €CTECTBEHHOTO (PYCCKOIO
WM POJTHOTO) SI3bIKA U SI3bIKAa XUMHHU. [IpOBOJST OMBITHI, MOATBEPIKIAIOIINE
XUMHUYECKHE CBOMCTBA OKCUIOB C COOJIFOICHUEM MPABWIJI TEXHUKH 0€30MMaCHOCTH
41 OcHoBaHus: Ypok- CocTaBmstOT ypaBHEHUS peakilfil ¢ ydyacTreM ocHoBaHui. HabmonaroT u
KinaccupuKanus u HCCJIEI0BAHNE OTHCHIBAIOT PEAKIINH C YUACTHEM KHUCIIOT C MMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO
CBOMCTBa WJTU POJTHOTO) SI3bIKA U sI3bIKa XUMUU. [IpOBOAST OMBITHI, TOATBEPKAAIOIITHE
XMMHUYECKHE CBOMCTBA OCHOBAHMIA, C COOJIIOIEHUEM TIPABHIT TEXHUKH
0€30MacHOCTH
42 Kucnorsr. Ypok ycBoeHus | XapakTepu3yroT 00Iue XUMUYECKHE CBOMCTBA KUCTOT COCTaBISIIOT ypaBHEHUS
Knaccudukanus kuciaor HOBBIX 3HAaHUU peakumii ¢ y4acTHEM KHUCIIOT.
43 CBolCcTBa KUCIOT KOM6HHHpOBaHHLIﬁ Ha6J’IIOI[aIOT " OIMHUCBIBAIOT PCAKIMU C YHACTHUECM KHCJIOT C ITIOMOIIBIO
YPOK €CTECTBEHHOTO (PYCCKOTO MJIA POJIHOTO) SI3bIKA M SI3bIKA XUMUH.
[IpoBoAAT ONBITHI, MOATBEPKIAAIOIINE XUMUYECKHE CBOMCTBA KUCIIOT, C
COOJTIOICHHEM TPABIII TEXHUKH 0€30MMaCHOCTH
44 Knaccudukanus coneit VYpok ycBoeHust | Pa3nuuaroT mOHATUS «CPEAHHE COJN», KKUCIBIE COJN», «OCHOBHBIE COJIN.
HOBBIX 3HAHUM
45 CBolicTBa conen Kom6unupoBanusiii | XapakTepusyroT o01re XumMuuecknue cBoiicta cosneid. CoCTaBlISIOT ypaBHEHUS




YPOK

peakuuii ¢ yuactueM cojeil. HaGmoaaoT 1 ONuChIBalOT PEakiuu C y4acTheM
COJIEH C MOMOIIIBIO €CTECTBEHHOTO (PYCCKOI0 UM POJTHOTO) SI3bIKA U SA3bIKA
xuMuH. [IpoBOAST ONBITHI, MOATBEPKIAIOIINE XUMUYECKIE CBOMCTBA COJIEH C
COOJIIOJICHNEM MTPABUJI TEXHUKH OE€30MTaCHOCTH

46 I'enernueckas cBs3b VYpok ycBoeHUs XapakTepu3yroT MOHATHE «TeHETUYECKUM psiay. NILMIOCTpUPYIOT T€HETUYECKYIO
MEXy KJ1accamu HOBBIX 3HAHUU B3aMMOCBSI3b MEXK/Iy BEILIECTBAMU:
HEOPraHWYECKUX BEILECTB MPOCTOE BEIIECTBO — OKCHJ — TMAPOKCU]T — COJIb. 3allUChIBAIOT YpPaBHEHUS
peaxiuii, COOTBETCTBYIOLIUX MTOCIEA0BATEIBHOCTH («IIETIOYKE») MIPEBPALLIEHUI
HEOPraHWYECKUX BEILECTB PA3JIUYHBIX KJIACCOB.
47 IL.p. Ne 6 «Pemienue VYpok - npakTukyM | Ydarcs oOpaimarhes ¢ 1ab0paTopHBIM 000pYI0OBAaHUEM U HAarpeBaTeIbHBIMU
AKCIIEPUMEHTATBHBIX pubopaMu B COOTBETCTBUU C IIPaBUJIaMHU TEXHUKH O€30MaCHOCTH, PACIIO3HABATH
3a1a94» HEKOTOPbIC aHWOHBI U KaTHOHBI. HaOJIFo1ar0T CBOMCTBA DIIEKTPOJIUTOB U
MIPOUCXOMASAIINE C HUMH siBJIeHHS. HabmionatoT ¥ OMUCHIBAIOT PEAKIIUHU C yYACTUEM
AIEKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOT'O MU POJHOTO) SI3bIKA U
s3bIKa XUMUU. DOPMYIHUPYIOT BBIBOBI IO pe3yabTaTaM MPOBEACHHOTO
AKCIIEPUMEHTA
48 O060061eHuEe 1 O606maromuit O000111a0T U CUCTEMATU3UPYIOT CBOU 3HAHUSA 10 TeMe: «OCHOBHBIE KJ1aCChI
cHucTeMaTu3alys 3HaHUI YPOK HEOPraHUYECKUX COeANHEHUI. [[pUMEHAIOT Ha MPaKTUKE paHee N3YUEHHBIH
o Teme: «OCHOBHBIE Marepuai, paboTas 1o Tpynmnam ¢ 3aJlaHusIMH Pa3HOTO YPOBHS CIOKHOCTH
KJIaCChl HEOPTaHUYECKUX
COEIUHECHUIN»
49 K.p. Ne3 o Ypok — koHTpons | [IpuMeHsIOT Ha MpakTUKe paHee U3YUCHHBIN MaTepual, padoTas Mo rpymmnam ¢
teme: «OCHOBHBIE 3a/IaHUSIMU PA3HOTO YPOBHS CJIOKHOCTH, BBITIONHSAIOT KOHTPOJIBHYIO padoTy.
KJIACChl HEOPTraHUYECKUX
COETUHEHUIN)
Iepuoauveckuii 3akon u Ilepunoanyeckas cucrema xumudeckux 3jeMeHToB /. M. MeneneeBa u crpoenune aroma (8 1)
50 EcrectBenHbie Ypok ycBoenuss | OOBSACHSAIOT MPHU3HAKH, IO3BOJSIONINE O0BEIUHATE TPYIIIBI XUMUYECKUX
cemercTBa HOBBIX 3HAHUM AJIEMEHTOB B €CTECTBEHHbBIE CEMENCTBA. PaCKpbIBalOT XUMUYECKHUI CMBICIT
XUMHYECKUX JIEMEHTOB. (3TUMOJIOTHIO) HA3BAaHUM €CTECTBEHHBIX CEMENCTB
AmdoTepHOCTh ApryMEHTHPYIOT OTHOCHTEIIBHOCTh Ha3BaHUS «MHEPTHBIC Ta3bl»

OOBACHSAIOT YTO Takoe «amdoTepHble coeuHenHus». Habmonaor u
OMKCHIBAIOT PEAKIMI MEXKY BELIECTBAMH C TOMOLIBIO PYCCKOTO (POJIHOTO) A3bIKA
U sI3bIKa XMMUHU. XapaKTepU3yIOT JBOWCTBEHHBIHN XapakTepe CBOMCTB aM(OTEPHBIX




OKCHJIOB M THIPOKCHIOB. [IpOBOISAT OIBITHI IO MOTYYSHHIO U TIOJATBEPIKICHHUEO
XUMHYECKHUX CBOMCTB aM()OTEPHBIX OKCUIOB U THUIPOKCUIIOB C COOIIOICHUEM
NPaBUJI TEXHUKH O€30IIaCHOCTH.

ol Otkpeoitue . U. Ypok ycBoeHUS Pa3nmu4aroT ecTecTBEHHYIO M HCKYCCTBEHHYIO KJTacCHU(DUKAIIHH.
MeHneneeBbiM HOBBIX 3HaAHUU AprymentupytoT otHeceHue [leproanueckoro 3akoHa K €CTeCTBEHHOU
[Tepuoanueckoro 3akoHa kinaccupukanuu. MoIenupyroT XUMHYECKHE 3aKOHOMEPHOCTH C BBIACICHHEM
CYIIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA U MPECTABICHUEM UX B
POCTPAHCTBEHHO-TPapHUECKON WIIM 3HAKOBO-CHMBOJIMYECKOH (opme
52 OcHOBHBIE CBEICHUSI O VYpok ycBoeHuss | OOBACHSAIOT YTO TAKOE KIIPOTOHY, KHEUTPOHY, «IJEKTPOH», «XUMUUYECKUI
CTPOEHHH aTOMOB. HOBBIX 3HAHUH AIIEMEHT», «MacCOBOI ynciioy». OMUCHIBAIOT CTPOCHUE Spa aTOMa UCIIONB3YS
[Tepuoanueckyro cucremy xumuuyeckux 3yemeHToB . . Menneneea. [lonydaror
MH(OPMAILIMIO 110 XUMUU U3 PA3JIIMYHBIX HCTOYHHUKOB, aHAIU3HPYIOT €€.
53 CrtpoeHue 3J1eKTPOHHBIX Ypok- OOBACHSIOT UTO TAKOE IEKTPOHHBIN CIION WIIM SHEPTETUUECKUI YPOBEHB.
YpPOBHEI aTOMOB UCCIIeTIOBaHHE CocCTaBIIOT CXEMBI paclpeaeNeHus SIEKTPOHOB O ANEKTPOHHBIM CIIOSM B
XUMHUYECKUX 3JIEMEHTOB AJIEKTPOHHOM 000JI0UKE
No«Nel-20 B Tabmume /1.
N. Menneneesa.
54 Ileproanueckuii 3aKoH VYpok- PackpbIBatoT (hr3MUECKUl CMBICI: MOPSAIKOBOIO HOMEpAa XUMHUYECKOTO JIEMEHTA,
. . Menneneesa n HCCIIEIOBAHNE HOMEpA Iepruoaa U HOMepa IpyIIibl.
CTPOEHHE aTomMa OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHUS METAJUIMYECKUX U HEMETANTNUYECKUX
CBOICTB XUMUYECKHUX JIEMEHTOB M UX COETUHEHHH B epHOJaxX U Ipymnmax
55 XapakTepucTuka Ypok- XapakTepu3ylT XUMUIECKHE dJIEMEHTHI | —3-T0 MEePHO/IOB 10 MX TOJI0KEHUIO B
XUMHYECKOT0 DJIEMEHTa Ha UCCIJIEJOBaHUE ITepuoanueckoii cucreMe xumuueckux 3nemeHToB J1. . Menneneesa.
OCHOBaHUU €ro ApPryMEHTHpPYIOT CBOWCTBA OKCHJIOB U THJIPOKCHIOB METAJUIOB U HEMETAJIIOB
IIOJIOKEHHUS B IIOCPEACTBOM YPAaBHEHUN peaKIUi
Ilepuonnueckoi cucreme
56 XapakTepucTuka YpoK-IpakTUKyM
XUMHUYECKOT'0 3JIEMEHTa Ha
OCHOBaHUU €T0
MTOJIOKEHHUSI B
Ilepuonnueckoi cucreme
57 3HaueHue Ypok- OnpenensitoT UCTOYHUKHM XUMHUYeckol nHpopmaruu. [Tomyqaror HeoOX0oaUMYIO
Ileprognueckoro 3akoHa HCCJIETOBaHHe MH(OPMALIMIO U3 Pa3IMYHbIX UCTOYHUKOB, AHATM3UPYIOT €€,




u [lepronnueckoi
CHCTEMBI XHUMUYCCKHUX
anemenToB /. M.
MenaeneeBa

opopMIISIIOT MH(DOPMALIMOHHBINA MPOIYKT, IPE3EHTYIOT €r0, BEAYT HaYyYHYIO
JUCKYCCHIO, OTCTAaUBAIOT CBOIO TOUKY 3PEHMS

Xumuuyeckas cBsi3b. OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (11 1)

58

HNonnasg xumMudeckas CBI3b

Ypok-
UCCIIEJOBaHUE

OOBACHAIOT YTO TaKOE HOHHAS CBS3b, HOHBI. XapaKTePU3YIOT MEXaHU3M
o0Opa3oBaHus HOHHOU CBsi3U. COCTaBISIOT CXEMBI 00pPa30BaHUSI HIOHHOW CBSI3H.
Hcnone3yloT 3HakoBoe MozenupoBanue. OnpenensoT TUIl XUMUYECKOU CBSI3U
o opmysie BemecTBa. [IpUBOAST MPUMEPHI BEIIECTB C HOHHOU CBSI3BIO.
YcTaHaBIMBAIOT MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEX/y COCTaBOM BEUIECTBA U
BUJIOM XUMHUYECKON CBSI3H, MEXKIY HOHHOU CBSI3bI0 U KPUCTAJUTHYECKUM
CTPOEHHEM BEILIECTBA, MEX/y KPUCTAITHYECKIM CTPOCHHEM BEIIECTBA U €r0
(U3UYECKUMU CBOWCTBAMHU

59

KoBanenTHas xumMuueckas
CBA3b

Ypok-
HCCIIEI0BAHNE

OOBACHSAIOT YTO TAKOE KOBAJICHTHAS CBSI3b, BAJICHTHOCTh. COCTaBIIAIOT CXEMBI
00pa30oBaHMs KOBAJIEHTHOM HEMOJIAPHOW XMMHUYECKOH cBs3u. Mcnonab3ytoT
3HAKOBOE MOJIEIIMPOBAHUE.

OmnpenensiroT THI XUMHYECKOH CBSI3U 110 (JOPMYJIE BEIIECTBA.

IIpuBOAAT IPUMEPHI BELIECTB C KOBAJIEHTHOMN CBA3BIO.

VYcraHaBIMBalOT TPUYMHHO-CIIEACTBEHHBIE CBSI3H MEK/y COCTaBOM BEIIECTBA U
BHUJIOM XMMHUYECKOM CBSA3H, MEXKY KOBAJICHTHOM CBA3bI0 U KPUCTATUINYECKUM
CTPOCHHMEM BEIIECTBA, MEXKY KPUCTAIUIMYECKUM CTPOECHUEM BEILIECTBA U €TI0
($U3NYECKUMHU CBONCTBAMHU

60

KoBasientHas nonsipHas
XUMUYECKas CBS3b

Ypok-
HCCJIEI0BAHNE

OOBACHSIOT YTO TAKOE KOBAJICHTHAS TOJISIPHAsS CBSI3b, AIIEKTPOOTPUIIATEIILHOCTD,
BO3TOHKa Wi cyonuMmarius. COCTaBIAIOT cXeMbl 00pa30BaHUs KOBAJIEHTHOM
MOJISIPHON XMMHUYECKOH CBA3U. MICOBb3yIOT 3HAKOBOE MOJICIIMPOBAHUE.
XapakTepu3yroT MeXaHiu3M 00pa30BaHUsI MOJSIPHOM KOBaJICHTHON

cBs13u. OnpeensaoT THI XUMHYECKOU CBSI3U 110 (JOpMYJIie BEIIECTRA.

[IpuBOAST mpUMEPHI BELIECTB C KOBAJEHTHOM MOJISIPHOU CBSA3BIO.
YcraHaBnMBalOT NMPUYUHHO-CIIEICTBEHHBIE CBSI3M MEXKIY COCTaBOM BEILIECTBA U
BUJIOM XUMHUYECKOU CBS3HU, MEKy KOBAJICHTHOM CBSI3bI0 U KPUCTAJUIMYECKUM
CTPOEHUEM BEIIECTBA, MEXKY KPUCTATUIMYECKUM CTPOEHUEM BEIIECTBA U €TI0
¢buznueckumu cBoiicTBamMu. COCTABISIOT (OPMYIIbI OMHAPHBIX COSTMHEHUH 110
BAJICHTHOCTH M HAXOJSIT BAJICHTHOCTH JIEMEHTOB IO (popMyIsie OMHAPHOTO




COCIUHCHMA.

ol Merannuueckas Ypok- OOBSACHSAIOT YTO TAKOE METAJUITMYECKAS CBS3b.
XUMUYECKas CBS3b HCCJIEI0BAHNE CocTaBisoT cxemMbl 00pa30BaHUS METAJUIMUECKON XUMUYECKOM CBS3H.
Hcnonp30BaTh 3HaKOBOE MOJIEJIMPOBAHNUE. XapaKTEPU3YIOT MEXaHU3M
00pa3oBaHUs METAJUIMYECKOI CBS3U.
OnpenensitoT THI XMMHYECKOH CBsI3U 10 Gopmyrie BemecTsa. [IpuBoast
IIPUMEPBI BELIECTB C METAJUIMYECKOU CBSA3bI0. Y CTAHABIMBAIOT MPUYUHHO-
CJIEJICTBEHHBIE CBSA3M MEK/y COCTaBOM BEIIECTBA U BUJIOM XMMHUYECKOH CBS3H,
MEXIy METAJUTMYECKOU CBA3bIO U KPUCTAJUIMYECKUM CTPOECHUEM BEILECTBA,
MEX/1y KPUCTAJUIMYECKUM CTPOCHHEM BEIECTBA U €ro (PU3NUECKHMMU CBONCTBAMU.
62 CreneHb OKUCIIEHUS Ypok ycBoeHuss | OOBACHSAIOT YTO TAKOE «CTETEHb OKUCIEHUS, «BAJICHTHOCTh.
HOBBIX 3HaHUH | CocTaBisoT GopmMynbl OMHAPHBIX COEIMHEHUH Ha OCHOBE OOILIEro crocoda ux
Ha3BAHUMU.
CpaBHMBAIOT BAJIEHTHOCTh U CTENEHb OKHUCIEHUs. PaccuMTBIBalOT CTENEHU
OKHCJIEHU 110 popMysIaM XUMUYECKUX COEIMHEHUN
63 OxucauTenpHo- VYpok ycBoeHuss | OOBICHSIOT YTO TAaKOE€ OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU, OKUCITUTEb,
BOCCTaHOBUTEJIbHbBIE HOBBIX 3HAaHUH | BOCCTaHOBUTEIb, OKUCIIEHUE, BOCCTAHOBJICHHUE.
peakuuu Knaccupumupyror xuMudeckue peakuui MO NPU3HAKY «M3MEHEHUE CTeleHen
064 OxHUCIUTEILHO- Ypok - OKMCIIEHUS DJIEMEHTOB).
BOCCTAHOBUTEJILHBIE IpaKTUKYM OnpeﬂensnoT OKHUCJIHUTCIIb W  BOCCTAHOBUTCIIb, MPOLECCBI OKUCICHUA U
peakuu BOCCTAHOBJICHUA.
65 O60061eHue 1 O6o6maromuit | O000mwAT U cUcTeMaTU3UPYIOT cBoM 3HaHus 1o Teme: «I13 u IICXD» u
CHUCTEMAaTH3alysl 3HAaHUU YPOK «Ctpoenue BemectBa. OBP». [IpuMeHsIOT Ha IpaKTUKE paHee N3Y4EHHBII
o reMaM: «[13 u TICXD» MaTepuai, paboTas 1o IpymnnaMm ¢ 3aJaHUSIMU pa3HOTO YPOBHSI CIIOKHOCTH
n «CTpoeHHE BELIECTBA.
OBP»
66 KonrposnbHas padora no Ypok — koHTposs | [IpuMeHSIOT Ha IpaKTUKe paHee W3YUYEeHHBIH MaTepuai, padoTas Mo rpynmnam ¢
temaM: «I13 u [ICXD» n 3HAHUU 3aIaHUSIMU PA3HOTO YPOBHS CIOKHOCTH, BBITIONHSAIOT KOHTPOJIBHYIO padoTy.
«CTpoeHue BellecTBa.
OBP»
67 Pemenne pacueTHbIX Ypox - Pemaror pacueTHsle 3a1a4n.
3a/1a4 MPaKTUKYM
68 IIpomexyTouHas Ypok — koHTposia | [IpuMeHsIoT Ha mpakTHKE paHee N3yYeHHBIM MaTepual, paboTasi o rpynmnam ¢




| | aTTecTanys | 3HAHUU | 3aJJaHUSIMU Pa3HOT'O YPOBHSI CJI0KHOCTH, BBIIIOJIHSIOT KOHTPOJIBHYIO PadoTy.
9 kJ1acc
Ne Jara Tema ypoka dopma opraHu3anuu Buabl yueOHoil 1esiTeIbHOCTH
n/n | Maan | @akr ypoKa
IloBTOpeHue u 00001IeHUEe cBeleHUiT 10 Kypey 8 kiacca. Xumuyeckue peakuuu (5 1)
1 Knaccudukanus VYPpoKk yCBOEHHS HOBBIX | XapaKTepHU3YIOT OKCUIbI, THAPOKCH I (OCHOBaHUS, aM(OTEpHbIE
HEOPraHUYECKHUX 3HaHUHI TUIPOKCHU/IBI, KUCIIOPOACOEpKAIle KUCIOThI) U COJIM 10 IUIaHYy: COCTaB,
BEILECTB U UX crioco0bl 00pa30BaHMs Ha3BaHUHM, XapaKTEepHbIE CBOWCTBA U MOJyYEHHUE.
HOMEHKJIaTypa KnaccudumupyroT oKCuabl, THAPOKCHABI (OCHOBaHMS, aM(pOTEpHBIC
THJIPOKCUBI, KUCIOPOACOAEPIKAIINE KUCIOTHI) U COJIU IO PA3IMYHBIM
IIPU3HAKaM. Y4arcs IMOATBEPKAATh XapaKTEPUCTUKY OTIEIbHBIX
IIPEICTABUTENIEH KIIACCOB HEOPIaHMYECKUX BELIECTB YPABHEHUAMU
COOTBETCTBYIOLIMX PEAKIMU. PacCKpbhIBalOT B3aMMOCBS3b MEXKY KJIacCaMH
HEOPraHUYECKUX COCAVHEHUN, KaK T€eHETHUECKYIO
2 Knaccudukanus VYpok ycBoeHus HOBBIX | OOBSACHSIOT MOHITUS «XUMUYECKAs! PEAKLIMS», «PEAKLIUU COSTUHEHUSI,
XUMUYECKHUX PEaKLUU 110 3HAHUU «PEAKIMH PA3JIOKEHUS», «PEAKLUU OOMEHay, «PEAKIIMU 3aMeIEeHUs,
pa3JIMYHBIM OCHOBAHMSIM «peaKuy HEUTPAIU3ALUN», «IK30TEPMUYECKHE PEAKIIUN,
3 BxoaHas VYPOK KOHTPOJIS 3HAHHI | «OHIOTEPMUYECKHUE PEAKIUIY, «OOPATUMbIE PEAKIIUNY, «HEOOPATUMBIE
JUarHoCTU4YecKas paGOTa p€akuumn», KOKUCIUTCIIBHO-BOCCTAHOBUTCIILHBIC pCAKIUN», «KTOMOI'CHHBIC
peakLuny, «reTePOreHHBIE PEAKIUN», «KATATUTUYECKUE PEaKLIUN»,
«HEKAaTAJIMTUYECKHE PEaKLUn», «TEII0BON 3PPEKT XUMHUUECKON peaKkIumy.
KnaccuduuupyroT XuMHYecKre peakiiiy 0 Pa3IuUYHbIM OCHOBAHUSM.
OnpenensitoT OKMCIUTENb U BOCCTAHOBUTEIb, ITPOLIECCHl OKUCIIEHUS U
BOCCTaHOBJICHHS.
Haburo1aroT 1 ONUCHIBAIOT PEAKIIMHM MEXKAY BEIIECTBAMU
4 [TonsiTe 0 ckopocTH Ypok —uccrnenoBanue | OOBSCHIIOT YTO TAKOE «CKOPOCTh XMMHUYECKOM
XUMUYECKOU PEAKLIUHU. peakuuy. ApryMeHTUPYIOT BBIOOD €TUHMIL
5 Karamms M3MEPEHHUs. Y CTAaHABJIMBAKOT IPUYMHHO-CIIEACTBEHHBIE CBS3H BIMSHUS

pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKUX peakuuid. Habmonaor u
OMHICHIBAIOT PEAKITUUA MEXKY BEIIECTBAMH C TIOMOIILI0 PYCCKOTO (POIHOTO)
13bIKA U SI3bIKA XUMUU. [IpOBOJSAT OMBITHI, TOATBEPIKAAIOIINE 3aBUCUMOCTh
CKOPOCTH XUMHUYECKON PeaKIMK OT pa3Iu4HbIX (DaKTOPOB




Xumuyeckue peakuuu B pacrpopax (10 u)

6 DIIEKTPOTUTHYECKAS VYpok - ucciieiopanue | XapakTepU3YyIOT HOHATHUS «AJEKTPOJIUTHYECKAS TUCCOLIUALIUS,
JUCCOLMalus «QIIEKTPOJIUTBI», «HEINEKTPOJIUTHI». Y CTAHABINBAIOT IPUIMHHO-
CJIEZICTBEHHBIE CBA3U MEXKIY ITPUPOJON JICKTPOJIUTA U CTENEHBIO €r0
JUCCOIMAlMU. Y CTaHABINBAIOT IPUYUHHO-CIICCTBEHHBIE CBSA3U MEXIY
TUINIOM XMMHUYECKOU CBSI3U B AJIEKTPOJUTE U MEXAHU3MOM €r0 JUCCOLHAIUU.
7 OCHOBHBIE TIOJIOXKEHUST | YPOK YCBOEHHUSI HOBBIX | XapaKTEpHU3YIOT MOHATHUS «CTEIEHb UCCOLUALINNY, «CUITbHBIE
TEOPUHU 3HaHUI ANEKTPOJIUTHIY, «CIa0bIe SJCKTPOIUTH), «KATHOHBIY, «AHUOHBDY,
ANEKTPOIUTUYECKOMN «KHUCJOTBI», «KOCHOBaHUS, «CoJin». COCTaBISAIOT YpaBHEHUS
muccouunanuu (TD]]) 3JEKTPOJUTUYECKON JUCCOLMALIMHN KUCIOT, OCHOBAaHUM U COJIEH.
WimoocTpupyroT npuMepaMu OCHOBHBIE TTOJIOKEHUS TEOPUU
3JEKTPOJIUTUYECKON JUCCOLMALINH.
PaznmyaroT KOMIIOHEHTHI JOKAa3aTeNIbCTB (TE3UCOB, APTYMEHTOB U (DOPMBI
JI0Ka3aTeNIbCTBA)
8 X UMu4ecKkre CBOICTBa KomOuHupoBaHHbI#I XapakTepusyloT 00IIMe XMMHUYECKUE CBOMCTBA KUCIIOT C MO3UIUN TEOpUHU
K1csoT B cBeTe TO/] YPOK 3JEKTPOJIUTHYECKON qucconuanui. COCTaBIsAIOT MOJIEKYJISIPHBIE, IIOJHBIE U
9 X uMnueckue CBOMICTBA yp()K- MPAKTUKYM COKpaHIéHHI)IC HNOHHBIC YPAaBHCHUA peaKHI/Iﬁ C Yy4aCTHEM KHCJIOT.
K1CIoT B ceeTe TDJ] ApPryMEHTHPYIOT BO3MOKHOCTh IPOTEKAHUS PEAKIUN C yUaCTUEM KUCIIOT
Ha OCHOBe npaBuiia beprosie u psga akTHBHOCTH METAJUIOB.
[IpoBOIAT ONBITHI, HOATBEPKAAKOIINE XUMUYECKHE CBOMCTBA KUCIIOT, C
coOJTI0IEHNEM MPaBUII TEXHUKU Oe3omacHocTH. HabmonaoT u
OTHCHIBAIOT PEAKIINH C YYACTHEM KHUCIIOT C TOMOIIBIO PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XUMUH
10 XUMUYeCKHre cBoiictBa | KomOuHMpOBaHHBIN CocTaBisAIOT MOJIEKYJISIPHBIE, ITOJIHBIE U COKPAIICHHbIE HOHHBIE YPaBHEHUS
OCHOBAHUI B CBETE YPOK peakIuil C y9aCTUEM OCHOBAaHUMN. APryMEHTUPYIOT BO3MOXKHOCTb
TEOPUU IIPOTEKAHUS PEAKLUI C y4aCTUEM OCHOBAHUM Ha OCHOBE Npasuia beprouie.
BIEKTPOTUTUYECKOMN [TpoBOJAT ONBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA OCHOBAHHIA, C
TMCCOLMALINT coOIoICHHEM TTPaBWII TEXHUKH Oe3onacHocTu. HabmromaroT u
OTIMCBIBAIOT PEAKIIUH C YIaCTHEM KHUCJIOT C TIOMOIIBIO PYCCKOTO (POTHOTO)
SI3bIKA U S13bIKA XUMUH
11 X UMUYeCKre CBOMCTBa | YPOK YCBOCHHSI HOBBIX | XapaKTepU3YIOT OOIIHe XUMUYECKIE CBOMCTBA COJIEH C MO3UIIUI TEOPHH
COJIEl B CBETE TEOPHUH 3HAHUU 3JIEKTPOIUTHYECKON qucconuanuu. COCTaBIsSIOT MOJIEKYJISIPHBIE, TOJIHBIE U
PIEKTPOITUTUYECKOU COKpaIllEHHbIE HOHHBIE YPABHEHUSI PEAKLIHI C YYACTHEM COJIEH.




ITHCCOLIMALIIN

ApPryMeHTHPYIOT BO3MOKHOCTh IPOTEKAHUS PEAKIUi ¢ y4acTHEM COJIei Ha
ocHoBe npaBuia bepromre. [IpoBOAAT ONMBITHL, TOATBEPKIAIOIIHE
XUMHUYECKHE CBOMCTBA COJIEH, C COOJIIOICHHEM IIPABUJI TEXHUKH
0e30IMacHOCTH.
Habmro1ar0T 1 OIUCHIBAIOT PEAKIUK C YIaCTHEM COJIEH C TOMOIIBIO
pyCcCKOro (POHOTO0) SI3bIKA U S3bIKA XUMHUHU

12 [TonsiTue o0 rUAPOIU3E KomOnHupOBaHHBII YcTaHaBIMBaIOT 3aBUCUMOCTh MEXTY COCTABOM COJIM M XapaKTepoOM
counei YPOK TUAPOIIN3a. AHAIM3HPYIOT CPEIy PacTBOPA COJU C IIOMOIIBI0 UHIMKATOPOB.
[TporHo3upyIOT THI THAPOIU3A COJIM HA OCHOBE aHAJIN3a €ro (opMyIbl
13 IL.p. Ne 1. Pemienne YPOoK - IpakTUKyM VYuyatcs oOpamarbcs ¢ 1a00paTOpHBIM 000PYI0BaHUEM W HarpeBaTelIbHBIMU
AKCIIEPUMEHTAJIbHBIX npuoopaMd B COOTBETCTBHM C TIPaBWIAMH TCEXHHMKH OE30IaCHOCTH.
3a7a4 10 TEME HaGmrogaror cBOMCTBA AJICKTPOJUTOB M MPOUCXOJSANIUX C HUMHU SIBIICHUHU.
«INCKTPOIUTHYCCKAS Habaro1a10T ¥ ONMKCHIBAIOT PEAKIUU C YY4aCTUEM 3JICKTPOJIMTOB C IIOMOIIBIO
JIIMCCOLIHALIHS €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) s3bIKa M  S3bIKA XUMHUHU.
DOopMYIUPYIOT BBIBOJIBI 10 PE3YJITATaM MPOBEJICHHOTO IKCIIEPHUMEHTA
14 O06o0061IEHNE U Ypok 00001eHus 1 O0600mIaI0T U CUCTEMATH3UPYIOT CBOM 3HAHUS I10 TeMe: « XUMUYECKHE
CHCTeMaTH3aIUs CHCTEMATU3AIUH peaKkuu B PacTBOPAX JIEKTPOIUTOBY. [[pUMEHSIOT HA TIPAKTHKE paHee
3HAHHUH 110 TeME 3HAHUH W3YYEHHBIN MaTepual, padoTas o rpymmnam ¢ 3aJaHusIMU Pa3HOTO YPOBHS
«XUMHUYECKHE PEAKIINHU CII0’KHOCTH
B pacTBOpax
DIIEKTPOJIUTORY
15 K.p.Ne 1 mo reme YpOK KOHTPOJIS [IpuMeHsIOT Ha IpaKTUKE paHee U3YUYCHHBIN MaTepHuall, padoTas Mo rpynmnam
«XHUMHYECKHE PEAKITUI C 3aJJaHUSIMH PA3HOTO YPOBHS CJIOKHOCTH,
B pacTBOpax BBITMIOJHSIOT KOHTPOJBHYIO PaboTy.
DIIEKTPOJIUTORY
HemeTtanbl u ux coequHeHus (25 4)
16 OO01ast XapaKTepUCTHKA VYpok — uccnenoanue | OOBACHSIOT YTO Takoe HeMeTauTbl. CpaBHUBAIOT aJNIOTPOIHBIS

HEMECTAJIJIOB

BUIOU3MEHEHUS KUCTOpoia. PackpbIiBaTh MPUUYMHBI AJULTIOTPOTIUH.
XapakTepu3yroT XUMHUYECKUE 3JIEMEHTHI-HEMETAJIBI U TTPOCTHIE BEECTBA-
HEMETAJUIbI: CTPOCHHE, PU3NUECKHE K XUMUUYECKHE CBOMCTBA HEMETAILIOB.
OOBSICHSIOT 3aBUCUMOCTh OKHCINTENHHO- BOCCTAHOBUTEILHBIX CBOICTB
3JIEMEHTOB-HEMETAJIJIOB OT UX NoJIokeHUs B [lepronueckoit cucreme
XUMHUYECKHUX DJIEMEHTOB
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Ob6mas

XapaKTepUCTUKA
sneMeHToB VIIA rpynmbl
— raJoreHoB

KomOnHUpOBaHHBII
YPOK

XapakTepusylT CTpoeHUE, GU3HNIECKUE M XUMHYECKHE CBOMCTBA, TTOJIYYCHUE
Y IPUMEHEHHE TaJIOTCHOB B IUIAHE 00IIEro, 0COOCHHOrO ¥ ¢IMHUYHOTO.
YcraHaBnuMBaloT MPUYUMHHO-CIICICTBEHHBIE CBSI3M MEXY CTPOCHUEM aToOMa,
XUMHYECKOM CBS3bI0, TUIIOM KPUCTAIIMYECKOM PEIIETKU TraJOr€HOB, UX
(DU3NYECKUMU U XUMUYECKUMH CBOMCTBAMHU

18

CoenmHeHns TaJIOreHOB

YpoK yCBOEHHS HOBBIX
3HAHUU

XapakTepusylT COCTaB, PU3HUCCKUEC U XUMHYECCKHUE CBOKMCTBA, IOJIYUCHHUE U
IPUMEHEHHE COCIMHEHUI TaJIOreHOB C MCITOJIb30BAaHHEM PYCCKOTO (POIHOTO)
SI3BIKA U SI3BIKA XMMUH.

Ha3spiBaroT coeluHEHUs TaJIOreHOB 10 (OpMYJIe M COCTABISAIOT (GOPMYJIbI 11O
WX Ha3BaHUIO. YCTaHABJIMBAIOT MPUYUHHO-CICJCTBEHHBIC CBSI3H MEXKIY
XUMHYECKOH CBS3bIO, THIIOM KPHUCTAUIMYECKOW PEIICTKH COCTUHCHHM
raJOr¢HOB, MX (PM3NYCCKUMH U XUMUYCCKUMH CBOMCTBAMHU.

[IpoBoasT, HAOMIOAAIOT M  OMKMCHIBAIOT XUMHUYECKHH OSKCIICPUMEHT 10
pacro3HaBaHHWIO TAJOTEHUA-UOHOB C COOJIOJACHHEM TMPAaBWJI TEXHHUKHU
0€30IacCHOCTH.

BrITIONTHSIOT pacyeTsl 0 XUMHUYECKHM (opMysaM W ypaBHEHUSM PEaKIIHi,
NPOTEKAIIIUX C YYaCTHEM COCTMHCHUHN TaJIOreHOB

19

[Lp.Ne 2. «3yuenue
CBOWCTB COJISTHOM
KHCIJIOTBD»

YPOK- IpakTUKyM

VYuyarcs obpalaThCsi ¢ J1abOpaTOpHBIM 000PYIOBaHMEM U HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBHM C MpaBUJIaMH TEXHUKH O€30IacHOCTH.
HaGmtonaror cBoicTBa 3JIEKTPOIMTOB M MPOUCXOISAIIUX C HUMH SIBICHUM.
HaOmronaroT 1 ONMUCHIBAIOT PEAKLUU C YYACTHEM DIIEKTPOIUTOB C MOMOILBIO
€CTECTBEHHOTO (PYCCKOIO MJIM POJHOTrO) S3bIKa U  SI3bIKA XUMHH.
DOopMYIUPYIOT BBIBOJIBI 10 pe3yNIbTaTaM MPOBEJEHHOI0 IKCIIEPUMEHTA
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OO01mas xapakTepucTHKa
anemeHToB VI A -
xanbKoreHos. Cepa

KomOuHupoBaHHbIH
YPOK

JaroT o0myro  XapakTepuCTHUKYy  aToMaM, [MPOCThIM  BEIIECTBaM |
COCMHEHHUSM XAJIbKOT€HOB B 3aBUCUMOCTM OT MX TIOJOXKEHUS B
[lepuonnueckon  cucreme.  XapakTepU3ylOT  CTPOCHHME,  AJUIOTPOINMS,
(dbu3mdyeckne W XUMUYECKHE CBOWCTBA, TMOJTYYEHHE W TPUMEHEHUE CEPBHI.
YcraHaBnMBaKOT MPUYUHHO-CIIEICTBEHHBIE CBA3U MEXKIY CTPOCHHEM aTOMa,
XMMHYECKOM CBSI3bIO, THIIOM KPUCTAIUIMYECKOW pEIMIETKH Ccephl, €€
(U3MYECKUMHU U XUMUYECKUMU CBOWCTBAMHU.

BrimonastoT pacy€Tel Mo XUMUIeCKUM (GOpMysIaM U YPaBHEHUSIM PEaKITui,
MPOTEKAIOIINX C YYACTUEM CEPBL.
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CepoBonopoa 1

Komb6uanpoBaHHbIN

XapakTepusyloT COCTaB, PU3NUECKUE U XUMUYECKHUE CBOMCTBA, MOTYIECHUE




CyJIb(uIBI

YPOK

Y IPUMEHEHUE COCIMHEHHM Cephbl B CTENIEHU OKUCIIEHUS -2 C
HCIIO0b30BAHUEM PYCCKOTO (POJHOTO) sI3bIKA U si3bIka XUMHUH. Ha3biBaroT
COEIMHEHUS Cephl B CTENEHU OKHUCIeHUS -2 110 opmyie u CoCcTaBiIsIOT
(hopMyItbl o UX Ha3BaHHIO. COCTaBISAIOT MOJIEKYJISIPHBIC U HOHHBIE
YPaBHEHUS PEaKLUi, XapaKTEPUIYIOLIME XUMUYECKHUE CBOMCTBA
COCIUHEHUH Cephl B CTETICHH OKUCIICHHUS -2.
OnuchIBalOT NPOLECCHI OKHUCJICHUSI-BOCCTAHOBJICHUS,
OMPENIEIAIOT OKUCIUTENh M BOCCTAHOBUTEIh M COCTABIISIOT JIEKTPOHHBIN
OaslaHC B peaklUiX C Y4aCTUEM CEepbl B CTEIIEHU OKUCIICHUS -2.
VYcraHaBIUBAalOT — NPUYMHHO-CIICACTBEHHBIE CBSI3U MEXKIY XUMHUYECKOU
CBA3bI0, THUIIOM KPUCTANIMYECKOM PpEIIETKH COCAUHEHUM Cepbl, HUX
(DU3HYECKUMHU U XUMUYCCKUMU CBOMCTBAMU
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Kucnopoaubie
COCIMHEHHUSI CePhI

KomMmOnHMpOBaHHBII
YPOK

3anuchIBalOT (GOPMYIIbI OKCUJIOB CEpPbl, HA3bIBAIOT UX, OMMCHIBAIOT CBOICTBA
Ha OCHOBE 3HAHUM O KHUCJIOTHBIX OKCUJIAX.

XapakTepus3yloT COCTaB, (QU3MUECKUE M XHUMHUYECKUE CBOWCTBA CEpHOU
KHUCJIOTBI KaK AJIEKTPOJIUTA C MCIIOIb30BAaHUEM PYCCKOIrO (POJHOIO) SI3bIKa U
A3plka XUMHHA. COCTaBISAIOT MOJIEKYJISIDHBIE U MOHHBIE YPAaBHEHUS peakLui,
XapaAKTEPU3YIOIIUX XAMUYECKHE CBOICTBA CEepHOM KHUCIIOTHL.
Pacnio3Haror cynbhaT-HOoHBI.

XapakTepus3yrT CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM KHCIOTBI KAk
OKHCIIUTENS C UCTOJIb30BaHUEM PYCCKOTO (POIHOTO) SI3bIKa U A3bIKA XUMUH.
CocTaBnsiOT  ypaBHEHHMS  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIIHA
METO/I0M 3JIEKTPOHHOTO OanaHca.

BoinonHsAOT pacy€Tsl M0 XMMUYECKUM (opMyJiaM U YpaBHEHMSIM PEaKIui,
IIPOTEKAIOIIUX C YYACTUEM CEPHOU KHUCIIOTBI.

Habur01a10T 1 ONHMCHIBAIOT XMMHUYECKUN AKCIIEPUMEHT
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I[Lp. Ne 3. «M3yueHue
CBONCTB CEepHOM
KHUCITIOTBI»

YPOK — IpakTUKyM

VYuarcst obpaiaTthCsi ¢ 1abOpaTopHbIM 000PYIOBAaHUEM W HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBHM C TMpaBUJIAMH TEXHUKH O€30IacHOCTH.
Habmtonaror cBoiicTBa 3JEKTPOJIUTOB U MPOUCXOJAIMIUX C HUMH SIBICHUH.
HaGmronaroT n ONUCHIBAIOT PEAKLIUU C YYACTHEM DJIEKTPOIHUTOB C MOMOILBIO
€CTECTBEHHOTO (PYCCKOIO MJIM POJHOIO) s3blKa U  s3bIKA XUMHH.
DopMYIUPYIOT BBIBOJIBI 110 pe3yNbTaTaM NPOBEJEHHOT0 IKCIIEPHUMEHTA
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OO0mas

Komb6uanpoBaHHbIN

Jlator  OOmIyr0 XapakTepUCTHUKY aTroMaM, TPOCTHIM BEIIECTBAM U




XapaKTepUCTHKA
XUMUYECKUX 3JIEMEHTOB
VA rpynmsl. A3ot

YPOK

COCIMHEHUSIM ITHUKTON€HOB B 33aBUCUMOCTHM OT HUX TIOJOXEHHUS B
[Mepuonnueckoii cucreme. XapaKTepU3YIOT CTPOCHHE, (PUINUYECKUE H
XUMUYECKHE CBOWCTBA, MOJYUYEHHUE U NPUMEHEHHE a30Ta C MCIOJb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHH.

HasbiBator coeaunenust azoTa mo (opmylie U COCTaBIsAOT (GOPMYIBI O UX
Ha3BaHUIO. Y CTaHABIMBAIOT MPUYMHHO-CICICTBEHHBIE  CBSI3M  MEXKIY
CTPOCHHEM aToMa M MOJEKYJIbl, BUJAOM XHMHYECKOM CBSA3U, THUIIOM
KPUCTAUTUYECKOW PEmETKA a30Ta U ero (U3NYECKUMU M XUMHUYCCKUMU
CBOMCTBaMH.

Brinonnstor pacuérel Mo XuMuU4eckuM GopMmysiaM U YpaBHEHUSM DPEaKIIUM,
IPOTEKAIOLIMX C YJaCTHEM a30Ta

CocraBisatoT (GopMysasl MO0 WX Ha3BaHUSM. 3alHMCHIBAIOT MOJICKYJISIPHBIC H
WOHHBIC YpaBHEHUS PEAKIHUHA, XapaKTEPHU3YIOIINE XHWMHUYCCKHE CBOWMCTBA
aMMuaka u conedl amMmMoHus. COCTaBISIOT ypaBHEHUS OKHCIUTEILHO-
BOCCTAHOBUTENIBHBIX ~PEaKIUi C ydyacTHEM aMMHaka C  [OMOIIBIO
3JISKTPOHHOTO OalaHca.

YcraHaBIMBaKOT NPUYUHHO-CIICICTBECHHBIC CBSI3U MEXITY BHJIAMH
XUMHUYECKHUX CBSI3€M, TUITAMH KPUCTAJUIMUECKUX PEHIETOK aMMHaKa U COJeH
aMMOHHUS M HMX (U3HYECKUMH W XUMHYECKHMMH CBOHcTBaMH. I[IpoBojsrT,
HaOJIIOJAI0T W OIMHCHIBAIOT XUMHUYECKUN SKCIEPUMEHT IO PaClO3HABAHUIO
MOHOB aMMOHHMS C COOTIOJICHUEM MTPaBUJI TEXHUKH O€30MTaCHOCTH.
BrimonHst0oT pacd€rel Mo XUMHUUYECKUM (opMyliaM U ypaBHEHHUSM DPEAKIIUM,
POTEKAIOIIUX C YJaCTHEM aMMHUaKa

[TonmyyaroT, cobuparoT U pacno3HaloT amMMmuak. PaboraioT ¢ 1abopaTOpHbBIM
0o0Opy/OBaHMEM U HarpeBaTelbHBIMU MPUOOpPaMH B COOTBETCTBHM C
IpaBUJIaMU TEXHHUKHU Oe30macHOCTH. HabarogaroT U OMUCHIBAIOT XUMUYECKHI
HKCHEPUMEHT C TOMOIIbI0 PYCCKOTO (POAHOTO) sI3bIKA M SA3bIKA XHUMHH.
@OopMYyIUPYIOT BBIBOJBI MO pe3yJibTaTaM IPOBEJCHHOIO SKCIEPUMEHTA.
CoTpynHuuaroT B mpolecce y4yeOHOro B3auMOJCHCTBUS TNpH paboTe B

rpynmax

25 Ammuak. Conut aMMOoHUSL | YPOK YCBOEHHS HOBBIX
3HaHUI

26 IT.p.Ne 4 «[lony4yenue YPOK - IpakKTUKYM
aMMHaKa U U3y4eHHe
€ro CBOMCTB»

27 Kucnoponcoaep:xaine Ypok - uccienoBanue
COEJIMHEHUS a30Ta

28 Kucopoaconepkamme KomOnHMpoBaHHEIH

3anuchIBalOT peakiui, XapaKTepU3ylollue XUMUYECKHE CBOICTBA OKCHIOB
a30Ta.YCTaHABIUBAIOT I[PUYUHHO-CIICICTBEHHBIC CBA3U MEXAY BHJIOM
XUMHUYECKOHN CBSI3U, TUIIOM KPUCTAJUIMYECKOW PEHIETKH OKCHJIOB a30Ta M UX




COCIUMHCHUA a30Ta

YPOK

(GU3MYECKUMH W XUMHYECKHMMHU  CBOMCTBaMH.XapaKTEPHU3YIOT COCTaB,
(bU3UYECKUe M XMMHUYCCKHE CBOMCTBA a30THOM KHCJIOTHI KaK JJICKTPOJIUTA,
MPUMEHEHNE C UCII0JIb30BAaHUEM PYCCKOTO (POIHOTO) sI3bIKa U SI3bIKA XUMUHU.
3anuchIBalOT ~ MOJIGKYJISIPHBIE W HOHHBIE  YpaBHEHUSI  pEaKIui,
XapaKkTEepPU3yIOIIME XMMHYECKHE CBOWCTBA  a30THOM  KHCIOTHI  Kak
anekTpoauTta. llpoBoasr, HaO0JII01at0T u OIUCHIBAIOT XUMUUYECKUI
OKCIICPUMEHT, XapaKTEePU3YIOIMIMKA CBOWCTBA a30THOM KHCIOTHI  Kak
3JIEKTPOJINTA, C COOTIOICHUEM ITPABIIT TEXHUKH 0€30MacHOCTH.
XapakTepusyroT a30THYIO KUCIOTY Kak OKUCIUTENb. COCTaBISIOT ypaBHEHUS
OKHCIIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKLINM, XapaKTEPU3YIOIINX
XUMHUYECKHE CBOWCTBA a30THOM KUCIIOTHI KaK OKHCIUTEIS, C TTIOMOIIBIO
3JIeKTpOHHOro Oananca. [IpoBoasT, HAOIIOIAIOT M ONKMCHIBAIOT XUMHUCCKHI
AKCTIICPUMEHT, XapaKTEPU3YIOIIUH CBOMCTBA a30THON KHCIIOTHI KaK
OKHUCJIUTEJIS, ¢ COOTIOCHIEM MTPABWII TEXHUKH 0€30MacHOCTH
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®dochop u ero
COCIUHCHUS

YPOK - IpakTUKyM

XapakTepu3yloT CTPOCHUE, AUIOTPOIUI0, (HU3MUECKHE H  XHUMHYECKHE
CBOWCTBA, OJyYeHUE U IpUMeHeHHue Gocdopa ¢ HCIOIb30BAaHHUEM PYCCKOTIO
(pozHOTO) SI3BIKA M SI3BIKA XUMUH.

CamocTosTenbHO ONMCHIBAIOT CBOMCTBA okcua (ocdopa(V) Kak KMUCIOTHOTO
OKCHJIa ¥ CBOMCTBA OpTOHOCHOPHON KHCIIOTHI.

IIpoBonsAT, HaAOIIOAAIOT M OMUCHIBAIOT XUMMYECKHH HKCIEPUMEHT ¢
coOII0ICHHEM MTpaBWJI TEXHUKH Oe3onacHocTU. Pacnio3HaroT gocdar-noHbl
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Oomuras

XapaKTEepPUCTHKA
3JIEMEHTOB 1\ A-
TPYIIBIL. YTIEPOI

Ypok 06001eHus u
CUCTeMAaTH3aIIN
3HAaHUU

JlaroT o0myr0o  XapakTepuUCTUKYy  aToMaM, [MPOCThIM  BEIIECTBAaM |
COCTMHEHUSM 3JIEMEeHTOB [V A- rpymnmbsl B 3aBUCUMOCTU OT UX TOJIOKEHUS B
[lepuonnueckon cucreme. XapakTEPU3YHOT CTPOEHUE,  AJLIOTPOIIMIO,
(bu3nvYecKrue U XUMUYECKUE CBOMCTBA, TIOJYYeHHE U IPUMEHEHUE aMOp(HOTO
yriaepoia U €ro COPTOB C HCIOJB30BAHHEM PYCCKOTO (POJHOTO) SI3bIKA H
A3bIKa XUMUHU.

CpaBHUBAIOT CTPOEHHUE U CBOICTBA anma3za u rpaduta. ONUChIBAIOT

OKHCITUTENIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA YIJIEpOAa

31

Kucnoponconep:xaine
COEIMHEHUS yriepoaa

KontponsHo-
00001maronIii ypok

XapakTepusylT COCTaB, PU3MUECKUE U XUMHYECKUE CBOWCTBA, TIOJYICHHUE U
MPUMEHEHHE OKCHJIOB YTJIEpOoJia C HCIOJIb30BAHUEM PYCCKOTO (POTHOTO)

SI3BIKA M S3BIKA XHUMHH. Y CTaHABIWBAIOT MPUYIUHHO-CJIICACTBCHHBIC CBA3U




MEXIy BUAAMH XHMUYECKUX CBSI3€H, THUIAMH KPHUCTAJUIMYECKUX PEIIETOK
OKCHJIOB yIJIepoJia, UX (GU3NYECKUMU M XUMHUYECKUMU CBOMCTBAMH, a TAKKE
npuMmeHenreM.  CoOmonalT mpaBwia  TEXHUKM — O€30HacHOCTH — IpH
WCIIOJI30BAaHUU MTEYHOTO OTOIUICHUS. XapaKTepU3yIOT COCTaB, (pU3NIECKHE U
XUMHYECKHE CBOWCTBA, MOJTYYEHHE M NMPUMEHEHUE YTOJIbHOW KUCJIOTHI U €&
coieid (kapOOHATOB M THAPOKAPOOHATOB) C HCIOJB30BAHUEM PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XHMHH.

MuirocTpupyoT 3aBUCUMOCTh CBOMCTB COJIEH YroOJbHOW KHUCJIOTHI OT HX
cocraBa. [IpoBoasar, HaOMIOJAIOT M OMUCHIBAIOT XUMUYECKUN IKCIIEPUMEHT C
cOOJII0ICHUEM MPABHII TEXHUKH 0€30MMaCHOCTH.

Pacnio3nator xapOoHaT-uoH.  BBIMOMHSAIOT pacy€Tbl MO  XUMHUYECKUM
(dhopMyJiaM U YpaBHCHHSIM PEaKIUi, MPOTEKAOIINX C YYaCTHEM COCIMHCHUN

yrjepoga
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ILp. Ne 5. «ITonyuenue
YTJIEKHUCIIOTO ra3a u
M3yYEHHUE €r0 CBOMCTB»

YPOK — IpakTUKyM

[Tonyyaror, cOOMPAIOT M pPACIO3HAIOT YIJEKUCHbli Ta3. Habmogator u
OIKCHIBAIOT XUMUYECKUN DKCIEPUMEHT C TIOMOIIBI0 PYCCKOTO (POIHOTO)
A3bIKa u SI3bIKa XUMHH. (DOpMyJII/IpyTOT BBIBObI I10 pe3yiabTaTamM
IPOBEICHHOTO YKCIICPUMEHTA.

CoTpynHuYaloT B Ipoliecce Y4eOHOro B3auMMOJEHCTBUS INpu padboTe B
rpymnmnax
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YrieBo1opoasl

KomOuHupoBaHHbIH
YPOK

XapakTepu3ylroT OCOOCHHOCTH COCTaBa M  CBOMCTB  OPraHUYECKUX
COeIMHEHUN. Pa3nmnuaroT mnpenenbHble M HENPENENbHBIE  YIIE€BOIAOPOJBI.
HaspiBator u 3amuceiBaroT (opMynbl (MOJEKYNSIpHBIE M CTPYKTYPHBIE)
BOXHEHIINX MPEICTaBUTENEH yTiieBoA0poaAoB. [IpennararoT S3KCnepuMeHT 1o
paclo3HaBaHUIO COENMHEHUN HempeAeNnbHOro cTpoeHus. HaOmromaroT 3a
XOJOM XMMHYECKOTO 3KCIEPUMEHTA, ONMCHIBATH €r0 W JIeJaTh BHIBOAbLI Ha
OCHOBe HaOmoaeHui. OUKCUPYIOT PE3yNbTaThl dKCIEPUMEHTA C TTOMOIIBIO
pYyCCKOro (pOJHOTO) sI3bIKa, a TaKkKe C MOMOIIbI0 XUMHYECKHX (hopmyn u
YpaBHEHUHU.
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Kucnoponconep:xamne
OpraHUYeCcKHe
COCIMHEHUS

KomOuH1poBaHHBIN
YPOK

XapakTepu3yloT CHHPTHI, KaK KHCIOPOJCOACpKAIIUE OpPraHuIeCKUe
coequHeHus. Kimaccuuuupyrot cnupThl MO aTOMHOCTH.

HaspiBaror mpejcTraBuTeNneii 0JTHO- M TPEXATOMHBIX CIIUPTOB M 3aITUCHIBAOT
u3 popmyIbL.

XapakTepu3yloT KHUCJIOTBL, KaK KHCIIOPOJACOACpKAIIUe OpraHuvIecKue




COCOAUHECHU.
Ha3zsiarot HpeIICTaBI/ITeJIE’:ﬁ NpEaACIIbHBIX W HCHUPCACIbHBIX Kap6OHOBbIX
KHCJIOT M 3aIIMCBIBAIOT U3 (bOpMYJ'IBI.

35 Kpemnuii u ero KomOuHupoBaHHbI#I XapakTepus3yloT CTPOEHHE aTOMOB MW KPUCTAUIOB, (U3MYECKHEe U
COEIMHEHUS YPOK XUMUYECKHE  CBOMCTBA, IMOJIYy4EHHME U  NPUMEHEHHE KPEMHUS C
KCIIO0Jb30BAHUEM PYCCKOTO (POHOTO) SI3bIKA U A3bIKA XUMUH.
VYcraHaBIMBalOT NPUYUHHO-CIIEICTBEHHBIE CBSI3M MEXKIY CTPOCHHUEM aTOMa,
BUJIOM XHMHUYECKOU CBSI3U, TUIIOM KPUCTAJUIMUECKOW PEIIETKH KPEMHHUS, €T0
(u3MUeCKUMHU M XHMHYECKMMHU CBOWCTBaMHU. BBIMONHAIOT pacy€Tsl MO
XUMHUYECKUM (opMyJiaM U YpaBHEHUSIM PeaKLUil, IPOTEKAIOUIUX C y4aCTHEM
KPEMHHUSI M €ro COEQUHEHMH. XapaKTepu3yloT cOCTaB, (QHU3UYECKHe U
XUMHYECKHE CBOICTBA, MOJYyYEHHE U NPHUMEHEHUE COEAMHEHUH KPEMHUS C
UCIIONIb30BAaHUEM  PYCCKOTO  (POJHOT0) s3bIKA U fA3BIKA  XUMHH.
CpaBHUBAIOT JUOKCHIBI  yrilepoja U KpeMHHUs. ONUChIBaIOT BaXKHEHUIINE
TUIBl TNPUPOJHBIX COCIMHEHMH KpPEMHHsS KaK OCHOBHOTO 3JEMEHTa
autochepsl. Pacio3HAaIOT CHITMKAT-UOH
36 CunukaTHas VYpok ycBOEHHMs HOBBIX | XapakTEpU3YIOT CUIMKATHYIO IPOMBIIIIIEHHOCTh U €€ OCHOBHYIO
[TPOMBIIUIEHHOCTD 3HaHUI MPOJYKLHUIO. Y CTAHABIMBAIOT AaHAJOTUU MEXKIY Pa3IMUYHBIMU OTPACISAMU
CHWJIMKaTHOM TPOMBIIUIEHHOCTH
37 [Toryuenue HemeTauioB | Ypok yCBOEHMs HOBbIX | OMMCHIBAIOT HAXOXJACHUE HEMETAIUIOB B IPUPO/IE. XapaKTePU3YIOT
3HaHUI (bpakIMOHHYIO IEPETOHKY KHJIKOTO BO3IyXa KaK COBOKYIMHOCTh (PU3NYECKUX
MPOLIECCOB. APTYMEHTHPYIOT OTHECEHHE aKTUBHBIX HEMETAJJIOB K
OKHCIIUTEIHHO-BOCCTAHOBUTEIIbHBIM ITPOLIECCAM
38 [lonyueHune BaxKHEHIINX VYpok - npakTUKyM XapakTepus3yloT XUMH3M, ChIPbE, annapaTypy, Hay4Hble IPUHLUIIBI 1
XMMHUYECKUX COCIMHEHUM MPOIYKIIMIO IPOU3BOCTBA CEpHON KUCI0Thl. CpaBHUBAIOT MPOU3BOICTBO
CEpPHOM KUCJIOTHI C MPOU3BOJICTBOM aMMHUaKa
39 O60611eHre o Teme Kom6unupoBanusiii | [IpoBOJST OLIEHKY COOCTBEHHBIX TOCTHKEHUHN B YCBOEHUU TEMBI.
<Hemeramisl u ux YPOK KoppektupytoT cBOM 3HaHUSI B COOTBETCTBUU C MIAHUPYEMBIM PE3YJIbTATOM.
COCIMHEHM S [TonydaroT xumudeckyro  MHGOpPMalMU W3 Pa3IUYHBIX  UCTOYHHUKOB.
[Ipencrasnstor uHbopMaruio mo teme «Hemeramns» B BHAE TaOIHI, CXEM,
ONOPHOTO KOHCIIEKTA, B TOM 4Hciie ¢ npumeHeHneM cpeacts MKT
40 K.p. Ne2 no reme: YPOK - KOHTpOJIs [IpuMeHsIOT Ha MpaKTHUKE paHee U3YUeHHBIH MaTepual, padboTas Mo Tpynmnam

«Hewmeramnel 1 ux

3HAHUN

(¢ 3alaHUsAIMHA PasHOro YPOBHA CJIOKHOCTH,




| COCOAUHECHU»

| BHITONHAIOT KOHTPOILHYIO PaGoTy.

MeTtanibl u ux coequHeHus (17 4)
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[To10)keHHE METaIOB B

[ leproauueckoil cucrteme,
CTPOCHHE aTOMOB 1
KpHCTAJIOB

YpoK yCBOEHHS HOBBIX
3HAHUU

OOBSCHAIOT YTO Takoe MeTauibl. Pa3nmuyaroT (OpMBI CYIIECTBOBAHUS
METAJIJIOB: AJIEMEHTBI M MIPOCTHIC BEIIECTBA.

XapakTepu3yloT XUMHYECKUE BJIEMEHTBI-METAJIbl 10 WX IOJIOKCHUIO B
[Tepuonuueckoit cucreme JI. M. MengeneeBa. I[Iporao3upyroT cBoicTBa
HE3HAKOMBIX METa/UIOB 1o mnojoxkeHuto B Ilepuoguueckoid cucreme
xumudeckux snemeHToB J[. M. MenneneeBa. YcCTaHaBIMBAIOT MPUYMHHO-
CJICJICTBCHHBIC CBSI3M MEXJIY CTPOCHHEM aToMa, BUIOM XHMHYECKOH CBS3H,
TUMOM KPUCTAJIMYECKON PEIIETKH METaUIOB — MPOCTHIX BEIIECTB U UX
COCIUHCHHI
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O01IMEe XUMAYECKUE
CBOVICTBA METAIJIOB

KoMmOnHMpOBaHHBII
YPOK

OOBACHSAIOT YTO TAKOE PsAJT AKTUBHOCTH METAILIOB. [IpuMeHsIOT ero s
XapaKTEPUCTUKHA XUMHUUYECKUX CBOMCTB MPOCTHIX BEIIECTB-METAJIIIOB.
O0600maT CUCTEMY XMMHUYECKUX CBOMCTB METAJIOB KaK
«BOCCTAHOBHUTEIbHBIC CBOMCTBA». COCTABIAIOT MOJICKYIISIPHBIC YPaBHEHUS
peakIuii, XapakKTepU3yIOINX XUMUUYECKHUE CBOMCTBA METAJVIOB B CBETE
ydeHUs1 00 OKUCIIUTEITHFHO-BOCCTAHOBUTEIIBHBIX MPOIIECCaX, a PeaKIHH C
YYaCTUEM BJIEKTPOJIUTOB, MIPEJICTABIISTH TAKKE U B HOHHOM
Buje.Habmoar0T v OMUCKHIBAIOT PEaKIMK MEXKTY BEIIECTBAMHU C TTIOMOIIBIO
PYCCKOTO (pPOJHOTO) sI3bIKA U s3bIKa XUMHUH. CaMOCTOSATEIHLHO MPOBOAAT
OTIBITHI, TIOJITBEPKAAFOIINE XUMHUUECKUE CBOMCTBA METAJIOB C COOJI0OIEHUEM
MPaBHJI TEXHUKH 0€30MacHOCTH
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(O611ast XapakTeprucTHUKa
[[[€JIOYHBIX METAJJIOB

VYpoK yCBOECHMS HOBBIX
3HAHUU

OOBACHAIOT HJTUMOJIOTUIO Ha3BaHUS Tpynnbl «IICJIOYHBIC MCTAJJIbBI).
I[aIOT O6H_IyIO XApaKTCPHUCTUKY IICIOYHBIM MCTAJJIaM IIO UX ITOJOXCHHIO B
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OO01mas xapakTepucTHKa
HIEJIOYHBIX METALJIOB

KomOuHupoBaHHbIH
YPOK

[Iepnonnueckoii cucreme xuMuueckux snemenTos J[. M. Menzaeneesa.
XapakTepus3yroT CTpoeHue, GU3NYeCKre U XMMUYECKHE CBOMCTBA IIETOYHBIX
METAJIJIOB B CBETE OOIEro, 0COOCHHOTO B € JUHUYHOTO.

[IpenckaspiBatoT  ¢Gu3MUeCKue M XHUMHUYECKHE CBOICTBa OKCHIOB H
THAPOKCHIOB IIEJIOYHBIX METaUIOB Ha OCHOBE MX COCTaBa M CTPOEHUS U
MOJTBEPXkK/IAaTh TMPOTHO3BI YPABHEHUSIMH  COOTBETCTBYIOIIMX  pPEaKLUil.
[TpoBomsAT pacu€Tel MO XUMHYECKHUM (opMyliaM ¥ ypaBHEHHSIM PEaKIIHid,
MPOTEKAIOIINX C yJaCTUEM LIEIOUYHBIX METAJIJIOB U MX COEMHEHHH
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O011as1t XapaKTEepPUCTHKA

YPpOK yCBOECHHSI HOBBIX

XapakTepu3yloT CTpOoeHUE, (PU3NUYECKUE U XUMHUUYECKHUE CBOMCTBA MIEIOYHO-




[11€JI0YHO3EMETBHBIX 3HaHUI 3eMEeNbHBIX METAJUIOB B CBET€ OOIIero, OCOOEHHOIO0 U EIUHUYHOTO.
METaIOB [IpenckaspiBatoT  (GU3MUECKHE W XUMHUYECKHE CBOMCTBA OKCHAOB U
46 O611as XapaKTepUCTUKA KoMOMHMpPOBaHHBIH | THAPOKCHIOB MeTawioB [IA rpymnmbl Ha OCHOBE MX COCTaBa M CTPOCHHUS H
NIECJI0YHO3EMEIBHBIX YPOK HNOATBCPIKAAIOT ITPOIHO3bI YPABHCHUAMU COOTBCTCTBYIOIIUX PCAKIIMHU.
METaJIOB [IpoBoasT pacy€rbl Mo XuUMUYECKUM GopMysiaM U ypaBHEHUSIM pPeakIuii,
MIPOTEKAIOIIUX C yYaCTUEM LICIIOYHBIX METAJUIOB U UX COCIUHEHUN
47 JKéctkocTh BOMBI U Ypok ycBoeHust HOBBIX | OOBSCHSAIOT UYTO TaKOE <OKECTKOCTh BOJBD». Pa3innyaroT BpeMEHHYIO H
CIocoObI €€ yCcTpaHeHus 3HaHUI MOCTOSTHHYIO ~ JK€CTKOCTh  BOJbL.  [IpeanararoT cmocoObl  ycTpaHEHHs
XKecTKocTH BoAbl. [IpoBoasaT, HAOMIOAAIOT M OMHCHIBAIOT XMMHUYECKHA
9KCIIEPUMEHT, C COOJII0IEHUEM MPABUI TEXHUKU O€30MaCHOCTH
48 [Lp.Ne 6. «Ilonyyenue KomOunupoBanusiii | [Tomy4aroT, coOOHMparOT U Paclo3HAIOT YIJIEKUCHbIM ra3. (OOpamarTcs ¢
JKECTKOW BOJBI U YPOK 1a00paTOpHbIM  O0OpYIOBAaHMEM M HArpeBaTelbHBIMH NPUOOpPaMH B
CIOCOOBI €€ YCTpaHEHUS» COOTBETCTBUHM C TpaBWJIaMH TEXHHKH Oe3zomacHoctu. HaOmromator u
OTMCHIBAIOT XUMUUYECKUN HKCIIEPUMEHT C IMOMOIIBIO PYCCKOro (POJIHOTO)
s3pIKa W sA3bIka  XuMuU. DOpMyIupYIOT BBIBOJABI II0 peE3yJbTaTaM
npoBeJeHHOro 3KcnepuMeHTa. CoOTpyIHHYAIOT B Ipolecce  yueOHOro
B3aMMOJIEMCTBYS IpU paboTe B Irpynnax
49 AJTIOMUHHI U €T0 YpOK - IpakTUKyM XapakTepu3yroT aJrOMUHUN MO €ro noyiokeHuto B Ileprnoanueckon cucreme
COCIMHEHMS xumuueckux oanemeHtoB J[. WM. MengeneeBa. OnNuChIBalOT CTPOEHUE,
¢u3nueckue W XUMHUYECKHE CBONCTBA allOMHUHHS, TOJATBEpKIas HX
COOTBETCTBYIOIIMMH YPAaBHEHUSIMU PEAKLIUN.
OOBACHAIOT [BONCTBEHHBIH XapakTep XUMHYECKHX CBOWCTB OKcHIA H
TUAPOKCHJIA ATFOMHUHMSL.
50 DKeneso Ypok ycBOoeHHs HOBbIX | XapaKTEpU3ylOT IIOJIOKEHUE  xkene3a B Ilepuonmueckoi — cucreMme
3HAHUU xumuyeckux saementoB Jl. V1. MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aToMa.
51 CoeIMHEHUS Kele3a KoMOMHHUpPOBAHHEII OnuceiBalOT (hU3MUECKHEe U XUMUYECKUE CBOMCTBA JKene3a, MOATBEepKaas UxX
YPOK COOTBETCTBYIOIIMMHU ypaBHEHUSIMHU peakuui. OOBSICHIIOT HaJuuue JBYX

TEHETUYECKUX pSa0B COEJTMHEHU I JKenesa Fe’+ u Fe®* .
YcTaHaBIUBAaIOT 3aBUCHUMOCTH 00JIaCTEH MPUMEHEHHsI KeJe3a U €0 CIIJIaBOB
oT cBoicTB. [IpoBOAAT pacy€Thl Mo XUMHUYECKUM (opMysiaM U ypaBHEHUSIM
peakIuii, MpOTEKAIOIINX ¢ YIaCTHEM XKeJie3a U ero coeaqunennid. Habmogaror
Y OTHCHIBAIOT PEAKIINH MEKY BEIIECTBAMU C TIOMOIIBIO PYCCKOTO (POIHOTO)
SI3BIKA U SI3bIKA XUMUH




52

[1.p. Ne 7 «Pemienue
HKCIIEPUMEHTAIBHBIX
3aJ1ay 110 TeEME
Metaiub»

YpoK-pakTUKyM

DKCIIEpUMEHTAIBHO HCCIIEAYIOT CBOMCTBA METAUIOB M HX COCAMHEHHIA,
pemath SKCICpUMEHTalbHBIC 3agaud 1mo Teme «Metamisly. PabortaroT ¢
7abopaTOpHbIM ~ 00OpYIOBAaHMEM M  HArpeBaTeIbHBIMH MPHOOpaMH B
COOTBETCTBUH C IpaBHJIaMH TEXHUKH Oe3omacHocTH. HaOiromaroT cBOMCTBa
METAUIOB M HX COCAMHEHHH M SBICHHUH, IMPOMCXOISIINX C HHMH.
OnucChIBaIOT XMMUYECKHM  3KCrepuMeHT.  DOopMyJIHUpYIOT BBIBOJALI IO
pe3yabTaTaM IPOBEAECHHOrO dKcmepuMeHTa. Onpeaensior (MCXOAs H3
yu4eOHOW 3aJauu) HEOOXOAMMOCTh HCIOJNB30BAHUS HAONIONCHUS WM
9KCIECPUMEHTA

53 Koppo3usi wMeramioB u | YpoK ycBOeHHUs HOBbIX | OOBACHSIOT UYTO Takoe KOppo3us. PaznmuyaloT  XUMHYECKYI U
CIIOCOOBI 3aIIUTHI OT HEé 3HaHUI 3JEKTPOXUMHUUYECKYIO KOpPpOo3uHu. WMIUIIOCTPUPYIOT TOHSATHSL «KOPPO3USI»,
«XUMHUYECKasl KOPPO3USA», <AIEKTPOXMUMHUYECKas KOPPO3UsL» IMpUMEpaMHu.
XapakTepusyroT CocoObl 3alIUThl METAJJIOB OT KOPPO3UU
54 MeTanibl B IpUpoze. Ypok ycBoenust HOBbIX | Kitaccupuuupyrot ¢hpopMbl IPpUPOIHBIX COCAMHEHUN METAIIIOB.
3HaAHUHI XapakTepu3yloT 0o0mue CrIocoObl MONyYeHHS METAJUIOB: MHPO-, TUAPO- H
55 [TonsiTue 0 MeTamuTypruu Ypoxk- cemunap SJICKTPOMCTAJLITYPrUM.
KoHkpeTnsupyoT 3TH crnoco0bl IpUMEpaMu M YpaBHEHUSMU DPEAKLU ¢
COCTaBJIEHHEM 3JIEKTPOHHOI0 OajaHca.
OnuceIBalOT TOMEHHBI  HPOLECC U AJIEKTPOJIUTUYECKOE  TOTY4YEeHHE
METAJIJIOB.
Paznuuator uépHble U LIBETHBIE METAJUIbI, YYTYHBI U CTAIIU
56 O0600611eHre 3HaHu# 1o O6o6marmuii ypok | O000IIAIOT ¥ CUCTEMATHU3UPYIOT CBOM 3HAHUS TI0
reme «MeTtaibh) teMe: «Metaib». [IpUMEHSIOT Ha IPaKTUKE paHee U3YYEHHBIN MaTepHall,
paboTas o rpynnam ¢ 3aJaHUsIMHU Pa3HOT0 YPOBHSI CII0KHOCTH
o7 KonTponbhas padot 3 no YpoK KOHTpOJIA [IpumeHstoT Ha IpaKTUKE paHee U3YUYEHHbII MaTepHuall, padoTas 1o rpymnmnam
Teme «MeTamib» C 33JJaHUSIMM Pa3HOTO YPOBHS CIOKHOCTH,
BBITIOJTHSIIOT KOHTPOJIBHYIO Pa0OTYy.
XuMusi M OKpyxamas cpeaa (2 4)
58 Xumnueckast opranuzanus [ KoMOMHMpOBaHHBIN Wuterpupytor cBeaeHus mo ¢uznyeckot reorpaduu B 3HaHUS O
[UIaHEThI 3eMIIs YpOK XUMHYECKON OpraHHU3aliy IJIaHEeThl. XapaKTepU3yIoT XUMHUUECKHU COCTaB
Te0JIOTHYECKUX 000I04eK 3eMIIH.
Pa3nnyaroT MuUHepabl U TOpHBIE MOPOJBI, B TOM YHCIE U PYIbI
59 Oxpana Ypok — cemuHap XapakTepu3ylT UCTOYHUKH  XMMHYECKOTO 3arpsA3HEHMs]  OKpYXarouleu




OKpY>KaroIen cpeabl OT
X IMHUYECKOTO
Barps3HEHUS

cpensl. OnuchIBaIOT T100aIbHbIE SKOJIOTHYECKHE MPOOIeMbl YEIOBEUYECTBa,
CBSI3aHHBIE C XMUMHUYECKUM 3arpssHeHueM. [Ipennarator mytni MUHUMHU3ALUU
BO3JICUCTBUSl ~XMMHUYECKOIO 3arpsi3HEHUS Ha  OKPYKAIOIIYHO  Cpexay.
[TpuBOIAT IPUMEPBI MEXITYHAPOAHOTO COTPYIHUYECTBA B OOJIACTH OXPaHBI
OKPY’KaroIleH Cpeibl OT XUMHYECKOTO 3arpsi3HEHUs

O0001menne 3HaHUI 10 XMMHUH 32 KYPC OCHOBHOM HIKOJIb.

. lloaroroBka k OCHOBHOMY IroCyAapCTBEHHOMY 9K3aMeHY

(0I'I) (7 v)
60 BemecTBa O6o06maromuii ypok [IpencraBnstor unpopmanuro 1o  Teme  «llepmoguyeckuii  3akOoH U
[Tepuonuueckas cucrema [[. M. MennaeneeBa B CBET€ TEOPUHU CTPOCHHS
aToMa» B BHJAE TaOImUI, CXEM, OMNOPHOTO0 KOHCIEKTa, B TOM YHCIE C
npuMmeHenueMm cpenacts MKT. BeInonHSAOT TECTOBBIE 3aJaHHsl 1O TEME.
[IpencraBustor uHbopManuio no Teme «Buabl XUMHUYECKHX CBS3€H U THUIIBI
KPUCTAJUTMUECKUX peméToK. B3anMOCBsI3b CTPOCHUSI U CBOMCTB BEILIECTB) B
BUJE TaOJUI, CXEeM, OMOPHOTO KOHCIIEKTa, B TOM YHCIE C MPUMEHEHHEM
cpeacts UKT
61 X UMUYECKHUE pEaKIINHU O6o0mmaromuii ypok [IpencraBnsror uHbopmanuo nmo Tteme «Kiaccudukanmus XUMHUECKHX
peakiuii mo paziIuYHbIM Tpu3HakaM. CKOPOCTh XUMHUYECKHUX pEaKUuii» B
BUJIE TaONHIl, CXeM, OMOPHOTO KOHCIEKTa, B TOM YHCIE C MPUMEHEHHEM
CpelICTB UKT. BeinonHAIOT  TECTOBBIE 3aJlaHus o TEME.
Xapakrtepuszyror OBP, okucnurens 1 BOCCTaHOBUTEIb.
62 (OCHOBBI O6o0matomuii ypok | XapakTepu3yrT oO0IIre, 0COOCHHBIE U WHAUBUIAYAJIbHBIE CBOMCTBA KHUCIIOT,
HEOpraHUYECKON OCHOBaHMWH, COJIEM B CBETE TEOPHUM AJIEKTPOJUTUUYECKON [HUCCOLHUALUU.
X TMIH ApPryMEeHTUPYIOT BO3MOXKHOCTh ~ MPOTEKAHUS XWMHUYECKHX pEaKIuid B
63 OCHOBBI OGo6marommii ypok | PACTBOpax — SJIEKTPONUTAaX — MCXols w3 ycnosuid.  Knaccudunupyror
HEOPraHUYeCcKoi HEOpraHWYECKUEe BEIIECTBA MO COCTaBY M cBoucCTBaM. [IpuBOAST mpumepsl
X IMIHT MPEACTABUTENECH KOHKPETHBIX KJIACCOB U TPYII HEOPIraHUYECKUX BEIIECTB
64 [loBTOpEHUE U KoMOuHMpoBaHHBIA | BBIMONHAIOT TECTHI M YIPaKHEHUs, PEIIAlOT 3aJa4yH 10 TEME.
0000IIIEHHE 110 TEME. YPOK [TpoBOAST OlIIEHKY COOCTBEHHBIX JTOCTH)KEHHH B YCBOCHUH TEMBI.
[loaroToBka Kk KoppektupyioT cBOM 3HaHHS B COOTBETCTBUH C IJIAHUPYEMBIM PE3YJIbTATOM
KOHTPOJIbHOM paboTe
65 KontponbHas padotaNe4 | Ypok KOHTpOIs [IpumeHstoT Ha MpaKkTUKE paHee U3YUYEeHHBII MaTepHuall, padoTas 1o rpymnmam

«Htorosas 1no Kypcy
OCHOBHOM IIIKOJIBI»

C 33JJaHUSIMH PA3HOTO YPOBHS CJIOKHOCTH,
BBITIOJTHSIIOT KOHTPOJILHYIO DPa0oTYy.




66 AHAJIN3 KOHTPOJIbHON KoppekTupyroT cBou 3HaHUS
padotsl. [TogBeneHue
MTOTOB roJia.

KpnTepml OIleHUBAHMA TOCTHKEHUM oﬁy'{alonmxca

OcHoBHas 3a/1a4a U KPUTEPUI OLIEHKU — OBJIaJICHHE CUCTEMON y4eOHBIX AEHCTBUM € M3y4aeMbIM yU€OHBIM MaTEpUAJIOM.

Cucrema OIIEHKH BKJIIOYAET B ce€0sl BHYTPEHHIOKO (OCYIIECTBISIEMYIO CaMO MIKOJION) M BHEUTHIOIO (OCYIIECTBIIsIEMasi BHEIIHUMH TI0 OTHOILIEHHIO K
IIKOJIE CITy>K0aMHu).

JUJ1s1 OLIEHKH MCTIONIB3YETCsl IEPCOHN(UITMPOBaHHAs MHPOPMALUS 1 aHOHUMHAs! (HeTIepCOHU(PUIIMPOBAHHAS).

[TepconnumpoBaHHOM OLIEHKE MOJIEkKAT TOJIBKO METANpeIMETHbIE U IPEIMETHBIEC PE3YNIbTaThl U3 0JI0Ka «BBITYCKHUK HAyYUTCS».

OneHka JOCTUKEHUN PEATTU3YETCSI «METOJIOM CIIOKEHUS», IPU KOTOPOM (PUKCUPYETCS IOCTHKEHUE OTIOPHOTO YPOBHSI U €TI0 IIPEBBILICHHUE.

JUis oLleHMBaHMS HUCIMOJIB3YIOTCS: CTaHAApPTU3MPOBAHHBIE NMHCbMEHHBIE M YCTHBIE PabOThl, MPOEKThI, MPAKTUYECKHE PabOThI, J1TaOOpaTOpHbIE

paboThI, TECTHI, 3a4€ThI, TBOPUYECKUE PAOOTHI, CAMOAHAIIN3, CAMOOIICHKA, HAOIIOICHUS | TIP.

Tunel 3a1aHUi, KOTOPbIe MCHOJIB3YIOTCH A/ OLEHKH JO0CTUKEHHI:
1o (hopMe OTBETA: C 3aKPHITHIM OTBETOM H OTKPBITHIM OTBETOM;
10 YPOBHIO ITPOBEPSIEMBIX 3HAHUH, YMEHH, CIIOCOOOB JecTBUI: 0a30BbIN U MMOBBIIICHHBIH YPOBEHb;
10 UCIIOJIb3YEMBIM CPEACTBAM: 3a/1aHus Ul MMCbMEHHOW MM YCTHOM Oece/bl, MPaKTUUECKUE 3aJJaHusl, JabopaTopHbIe paboThI;
1o (hopMe NMpOBEACHUS: Ul UHANBUAYAIbHOW MIIM TPYIIIOBON pabOTHI.

Hrorosas oneHka CKJIaAbIBaeTCH U3:
HAKOIUIEHHBIX OLIEHOK (XapaKTepHU3yloT JUHAMHUKY 00pa30BaTeIbHBIX TOCTHKEHUHN yJalluxcs);
OLIEHKH 3a CTaHAapPTU3HPOBAHHBIE UTOTOBbIE PAOOTHI (XapaKTEPU3yIOT YPOBEHb MPUCBOEHUS CIIOCOOOB AEHCTBUIN)

BHYTpPEeHHIOI0 CHCTeMY OLICHKH Ha CTYNeHHM OCHOBHOro o0uiero o0pa3oBaHusi KiacCU(UIMPYETCS CIEAYIOIIMM 00pa3oM U  BKIIOYAET
MIPOLEAYPBHI:

HHIUBHAYAJIbHbIE pPe3yJbTaThl y4Yaluxcs - B cepe pa3BUTUS y HUX KOMIIETEHTHOCTHBIX YMEHHUI M HaBBIKOB, BBIBIISIOTCS B XOJ€ MCHUXOJIOTO-
MeJarornyeckoro MOHUTOPUHTA;

NpeaMeTHbIE Pe3yJIbTAThI - PE3YJIbTATHL, IOJYUYEHHBIE B IIPOLIECCE OLIEHUBAHUS YUUTEISMU IIKOJIBI HA IPEIMETHOM YPOBHE;

BHYTPHMIIKOJIbHbIE Pe3yJIbTaThl - pe3YyJIbTAThl, IOJTYYEHHbIE B X0/1€ aIMUHUCTPATUBHOTO KOHTPOJIS,, UTOTOBOM aTTECTAllMU yYaluXcs

( KOHTpOJIBHBIE PAOOTHI, MPOMEKYTOUHbIE, UTOTOBbIE, TUATHOCTUYECKHE);

BHEUIKOJIbHbIE Pe3yJIbTaThI - PE3yJIbTaThl OJIUMITNAM, KOHKYPCOB, COPEBHOBaHHM, KOH(EPEHIIUH U T.I1.;

pE3YJIBTAThl, OJyUYEHHBIE B X0/I¢ He3aBUCMMOM BHEIIHEH OLEHKH - pe3ylbTaThl ojaydeHHble B Xxoae [UA;




HedopMaTH30BaAHHAS OLlEHKA - TTOPT(OIHO.
Jlnist onucanus JOCTIKEHUH 00y4aroImuxcs 1es1eco00pa3Ho yCTaHOBUTH CIEIYIOIIUE MATh YPOBHEH:

YpoBeHb JlocTHIKeHN e VIAHMPYEeMBbIX Pe3yJbTATOB OneHka (0TMeETKA)
Bba3zoBblii JIEMOHCTPUPYET OCBOECHUE YUEOHBIX JEHCTBUI C ONMOPHONW CHCTEMOM 3HAHUH B paMKax Juana3oHa | «yZOBIETBOPUTEIBLHOY
YPOBEHb (kpyra) BbIIeNeHHBIX 3amad. OBnajgeHHe O0a30BBIM YPOBHEM SIBISICTCA JOCTAaTOYHBIM s | (Mo oTMeTka  «3»,
JAOCTHKEHUH IpOJOJDKEHU OOy4YeHMsI Ha CIeAylolled CTylneHH oOpa30BaHUs, HO HE MO0 MNpO(UIBHOMY [ OTMETKA «3aYTEHOY).

HaIpPaBJIECHUIO
IloBbIlIEHHBIN | YCBOGHUE ONOPHOM CUCTEMBl 3HAHMHW Ha YpPOBHE OCO3HAHHOIO IIPOM3BOJIBHOIO OBJAJEHUS | OLICHKA «XOpOoLIO»
YPOBEHb y4eOHBIMH JIEHCTBHSMH, JOCTATOUYHBIA O KPYro30p, MHUpOTa (WiIH M30MpaTEIbHOCTH) UHTEPECOB. | (OTMETKA «4»);

Takue oOyuwaromuecss MOTYT ObITb BOBJIEUEHbI B IPOEKTHYIO JESATEIBHOCTh IO IpeIMeTy U

COPHEHTUPOBAHBI HAa MPOJIOJDKEHHE 00YUYCHHUS B CTAPIINX KIJIACCAX M0 TAHHOMY IPOQIIIIO.
Bricokuii Bbonee nmonHoe (110 CpaBHEHUIO C MPEIBIIYIIMM) YCBOCHHUE OMOPHONW CHCTEMbl 3HAaHUN HA YPOBHE | OIICHKA «OTIIMYHO»
YPOBEHb OCO3HAaHHOI'O IPOM3BOJILHOTO OBJIA/JICHUS YUEOHBIMM JCUCTBUSMM, JIOCTAaTOUHBIA KpPyros3op, | (ormeTka «5»).

mupoTa (WM n30uparenbHOCTH) MHTEepecoB. Takue oOyuwaroluecsi MOTYT ObITh BOBJICUEHBI B

IPOEKTHYIO JAEATENbHOCTh I10 INpEeAMETY W COPUEHTUPOBaHbl Ha MPOJODKEHHE OOYy4YeHus B

CTapUIMX KJIaccax Mo JAaHHOMY NPOQUIILO.
IMoHM:KEHHBIH | OTCYTCTBHE CHUCTEMAaTH4eCKOHl 0a30BOMl MOArOTOBKM, OOydYalOIIMMCS HE OCBOCHO JaXe U | «HEYIOBJIETBOPUTEIBHOY
YPOBEHb MOJIOBUHBI IIJIAHUPYEMBIX PpE3YyJlbTaTOB, KOTOpPbIE OCBAaMBaeT OOJBIIMHCTBO OOyyarommxcs, | (oTMeTka «2»)

UMEIOTCS 3HAuMTeNbHbIe MpoOeNnbl B 3HAHUSAX, JajlbHeilee oOydeHue 3arpyaHeHo. [Ipu sTom

oOyyaromuiicss MOXKET BBINIOJIHATH OT/EIbHBIE 3a/laHusl MOBBILIEHHOTO YpoBHA. [laHHas rpymma

oOyyaromuxcs (B cpegHeM B xoje oOyueHHs cocTapistomas okoio 10%) Tpebyer crnenuanbHON

TUArHOCTUKU 3aTpyJHEHUN B O0O0ydeHHH, MNpoOeIoB B CUCTEME 3HAHUW U  OKa3aHUH

1eJIeHANpPaBI€HHOW NOMOIIM B TOCTHKEHUHU 0Aa30BOI0 YPOBHS
Huskni HaJIMYUE TOJBKO OTAENBHBIX (parMEHTapHbIX 3HAHUU MO MpeIMeTy, JalibHelllee 00ydeHHE | OLeHKa «ILIOXO»
YPOBEHb IPaKTUYECKH HEBO3MOXKHO. TpebyeTcs crennanbHas IOMOIIb HE TOJIBKO M0 yd4eOHOMY IpeaMeTy, | (oTmeTka «1»)

HO ¥ 110 (OPMHUPOBAHUIO MOTHBAIIMK K 00YUEHHIO, Pa3BUTHUIO UHTEpEca K N3y4aeMOl mpeIMeTHOM
00J1aCcTH, MOHUMAHHIO 3HAYMMOCTH MIPEeIMETa IS )KU3HU U .

Xapakrepucruka uugpoBoi OLeHKH (0OTMETKH)

«5» (€OTJIMYHO») — YPOBEHb BBHIMOJHEHUS TPEOOBAHUH 3HAUYNTEIHHO BHIIIE YAOBIETBOPUTEIHHOTO: OTCYTCTBHUE OMIMOOK KaK MO TeKYIIEMY, TaK U

0 IPEBIAYIIEMY YUeOHOMY MaTepHaily; He 00Jiee OIHOTO HEA04ETa; IOTHYHOCTD U IMOJIHOTA U3JI0KEHUS.




«4» («X0pOoII0») — YPOBEHb BBHINOJIHEHUS TPEOOBAaHUN BBIIIE YIOBJIETBOPUTEIBHOIO: UCIOIb30BAaHUE JOMOJIHUTEIBLHOIO MaTepuaia, oJHOTa U
JIOTHYHOCTh PACKPBITHSI BOIPOCA; CAMOCTOSATEIIBHOCTh CYXKIIEHHH, OTpak€HHE CBOETO OTHOLICHHS K IMpenMeTy obOcyxiaeHus. Hammume ommbok
U HEJAOYETOB B KOJMYECTBEHHOM BBIPAKEHUM II0 OTACIBHBIM IPEAMETaM OTPaXaeTcsl B JIOKAIBHBIX AaKTaX O TEKyIed W HTOrOBOU
(pyOexHOIf) arTecTaruy 00yJaroIIuXCsl.

«3» («yI0BJIETBOPHUTEIBbHO») — JOCTAaTOYHbI MUHMMAJIbHBI YPOBEHb BBINOJIHEHUS TPeOOBAHUM, NMPENbABISIEMBIX K KOHKPETHOM pabore,
OT/eNbHbIC HAPYIICHHUS JIOTUKH U3JI0KEHUS MaTepHalia; HeMOJIHOTa PaCKPBITUS Boripoca. Hannyre ommboK 1 HEA0YETOB 10 OTACIBHBIM IPEIMETaM B
KOJINYECTBEHHOM BBIPAKEHUH OTPAXKAETCsI B JIOKAIBHBIX aKTaX O TEKYIIeH U UTOroBoM (pyOesKHOH) aTTecTalluy 00y4aroLIuXcs.

«2» («IJ10X0») — YpPOBEHb BBINOJHEHUS TPeOOBaHMN HIDKE YIOBJICTBOPUTEIBHOTO: HApYIICHUE JIOTUKW; HETOJIHOTA, HEPaCKPHITOCTb
00CyXk1aeMOro BOIIpOCca, OTCYTCTBUE apryMEeHTAlUH J100 OIMOOYHOCTh €€ OCHOBHBIX IOJIOKeHHH. Hamuune ommbok 1 HeloueToB MO OTJENIbHBIM
IIpeIMeTaM B KOJIMYECTBEHHOM BBIPAKEHUH OTPAXKAETCsl B JIOKAIBHBIX aKTax O TEKYyILEH U UTOroBol (pyOexHoi) 00 arrecTaluu 00y4aronuxcs.

KoHTpo/1bHO-U3MepHuTe/IbHbIe MaTepHasbl IPEIHA3HAYCHB! JJIS IPOBEPKU YPOBHS YCBOEHHMs Y4eOHOro Marepuaja Ha OCHOBAaHHUM
00pa30BaTeIbHOTO MUHUMYMa COJIEp)KaHHUs 00pa3oBaHHMA W TPeOOBAaHWI K YPOBHIO TMOATOTOBKM BBITYCKHHKOB IIKOJ. OHHM COCTaBJICHBI Ha
OCHOBE MHOTOJIETHEH MeJarorn4eckoil MpakTHUKHU ¢ y4ETOM pa3IMYHbIX METOJUUECKUX Pa3paboToK.

[To BceM riaBam Kypca W UX pasfeiiaMm Ipeajaraetcs TeKyIIMH W TeMAaTUYeCKUH KOHTPOJb 3HAHUH M YMEHHMHA B (OpPME XUMHUECKUX
JUKTAaHTOB M TECTOB, CaMOCTOSATENIBHBIX M KOHTPOJBHBIX palboT. 3ajaHus 0OOMX BAPHMAHTOB PabOT CXOJHBI MO COAEPIKAHUIO U XapaKTepy
BBITNOJIHAEMBIX Y4EOHBIX AEHCTBUM.

Jis opranuzanuu 3¢ ¢$eKTuBHONW pabOThl BCEro Kiacca ¢ yu4eTOM HHAMBUAYAJIBHBIX CIIOCOOHOCTEH Ka)IOro ydamierocs B psje padort,
BXOJILINX B TOCOOME, MTPE/ICTaBICHbI 33JaHHsI PA3JIMYHbIX YPOBHEH CIIOKHOCTH.

He3amMeHHMBIM MOMOIIIHUKOM II€Jjarora B KOHTPOJIEe 3HaHUH SBJIAIOTCA 3a7aHus B (hopMme Tecta. MIX MOKHO MCII0JIb30BaTh Ha Pa3HbIX ATarax
yueOHOro Ipolecca:

° IIpU U3YUCHUH HOBOT'O MAaTCpUaJia;
° Ha 3Tare 3aKpCIICHUA U3YYCHHOI'O MaTCpHralia,
° Ha ypoKax O606H.[8.IOH.[CFO IOBTOPCHMU,

e IIPHU TEKYIIEM H TEMAaTUICCKOM KOHTPOJIC 3HAHWUI, YMEHUW Y HABBIKOB yUaIHXCS;
MIPH MOATOTOBKE y4YaIIUXCcs K 9K3aMeHaM Kak B YCTHOM, Tak U B MUCbMEHHOU (opme, ocoderHo B hopme OI'D.

JI1st Kask10#1 TEMBI U €€ pa3zesioB MPEe/JI0KEHBI TECTOBBIE 3a/IaHMsI PA3HOTO YPOBHS CIIOKHOCTH B JIBYX BapHaHTaX, paCCYMTaHHbIE HA 15—
35 MUH WM Ha ekl ypoK. J[JId BRICTaBIEHUS OLICHKH MPEAJIaraeTcsl UCIOIb30BaTh CIAEAYIONIYIO MPOIECHTHYIO IIKAITY:

35% BBIIIOIHEHHBIX 3aJaHUM — OIICHKA «2;

36—61 % — orenka «3»;

62—85% — orenka «4»;

86—100% — oreHKa «5».



B 3aBuCHUMOCTH OT pe3ybTaTOB BBIIOJHEHUS PA0OTHl YUUTEIh MOXKET BHOCUTH B IIPEVIOKEHHYIO CUCTEMY OLICHUBAHUSI KOPPEKTUBBI, IOCKOJIBKY
OCHOBHAs I1€JIb KOHTPOJISL B JAHHOM CJTy4ae — He COOCTBEHHO BBICTABJICHHE OLIEHKH, a ONPEICIICHUE YPOBHS YCBOCHUS yYallUMHCS y4eOHOTO
MaTepHalia U HalpaBJIeHUH fanbHeIel paboThl Hal OBBILICHUEM KaueCcTBa 3HAaHUH

OnHako He Bce yyalluecs MPHUCTYMaloT K 3agaHusaM yactu C u TeM 0ojiee BBIMOIHIIOT UX MOJHOCTHI0. UTOOBI OBBICUTH MOJIOKUTEIBHYIO
MOTHUBALMIO K BBINOJIHEHUIO 3aaHuil yactu C, yduTesnb MOXKeT OOBSIBUTH O BBICTABJIEHUU 110 Pe3yJIbTaTaM TECTa ABYX OLIEHOK: NEepBON — 3a
gactu A u B, a BTopoit — 3a yacte C — ¢ UCHOJIb30BaHUEM MPOLICHTHOM IIKAJIbl OLICHKU 3HAHUI.

Bomnpocs! a5 Bcex BUI0B KOHTPOJIS 3HAHUI COCTaBJIEHbl TAKUM 00pa3oM, YTOOBI EIAror ¢ UX MOMOIIBI0 MOT BBIIBUTh 3HAHMS YYaILIUXCS
10 BCEM Y3JIOBBIM BOIIPOCAM IJIaBbI U pa3jielia Kak Ha 6a30BOM YPOBHE, i€ HEOOXOUMO TOJIBKO BOCIPOU3BEACHNE YUeOHOr0o MaTepuaa, Tak U
Ha YCJIO)KHEHHOM YPOBHE, I'/ie TpeOyeTcs yMEHUE aHAIU3UPOBaTh U CPABHUBATH JIaHHBIE, IPUMEHSS TBOPUECKHE CIIOCOOHOCTH.

Bce oOyyaromue BUIbI KOHTPOJIS MPEATIONATAIOT KOJUIEKTUBHYIO JESITEIbHOCTh YUAIIUXCsl MO0 B mape, MO0 B TPYIIE U CAMOIIPOBEPKY.

[Ipu moAroToBKe K KOHTPOJBHBIM paboTaM HEOOXOIMMO OOpaTHTh BHUMAHHE Ha 3a/laHUsl YpPOKOB 000O0IIaoLIero moBTopeHus. B stom
ClIydae yJaIuecsi B COOTBETCTBUU CO CBOMMH CIIOCOOHOCTSAMH OMPENEIISIOT I ce0sl 3aJaHNs, KOTOPbIE MOT'YT BBIITOJHHTb.

PacueTHble 3a/1auy pa3IMyYHBIX TUIIOB M YPOBHEH CIOXKHOCTH HPEJCTABIEHbI B MOCOOMM OJIOKAMM, a TaKKe BKJIIOYEHBl B pa3Hble BHJIbI
KOHTPOJISI 3HAHUU. YUHUTENb MOXET IO JKEJIAHUIO BKJIOYATh MX KaK JOMOJIHUTEIbHOE 33JaHHE B JIIOOOW BUJ KOHTPOJS WIM IpeiaraTbh
y4aluMcsi OT/IebHbIE CAMOCTOSATENbHBIE PA0OTHI [0 PELICHUIO MTOJOOHBIX 3a/1ady.

IIpoBenenne XUMHYECKOI0 JUKTAHTA

3aganusa 11 00OMX BapUaHTOB KPATKO 3aIllMCHIBAIOTCS Ha JIMLEBON CTOPOHE JOCKM WJIM Ha KOJOTPAHCHAPAHTE; OTBETbl HAa BOIPOCHI
’KeJlaTeJIbHO HAIUCATh Ha OOPATHOM CTOPOHE JOCKU WIIM TAaKXKE Ha KOJOTPAHCIAPAHTE. YUYUTEIb 3a4UTHIBAECT COAEPKAHUE BOIPOCA, ydaluecs
3alUCBIBAIOT OTBET B TETPAIAX.

[1o oxOHYaHMM TUKTAaHTA POBOAMUTCS CaMOIIPOBEPKA:

. OIIMOOK HET — OILIEHKA «5»;
. JomyIieHbl 1—2 omulku — «4»;
. JOTYIIIEHBI 3 OMIHOKU — «3».

B 3aBHCHMOCTH OT CTENEHN OJATOTOBICHHOCTH YYAIIMXCS YIUTEIb MOXKET U3MEHUTh KPUTEPUI OIICHKH padoT B MOJIB3y yUCHHKA.
IIpoBeaenne caMoCTOATEIBLHOM PAdOTHI

CaMmocrosiTenbHass paboTa mpenmnosiaraer JuO0 MapHylo, Ju00 TpymnnoByr (opMy paboThl U JAaeT BO3MOXKHOCThH JIydllle OTpaboTaTh
M3y4aeMble BOIPOCHI TOJ KOHTPOJIEM YUWTENIsT M B XOJE€ CaMOCTOSTENIBHOW JAesTenbHOCTH (s oOydaromeit paboThl) InOO JTydIe
MOJITOTOBUTBHCSL K KOHTPOJIBHOM paboTe, KOTOPYIO NPEACTOMT BBHIMONHATH Ha clexylomeM ypoke (ans obobmaromieid paboTel). 3amaHus
BBITIOJIHSIIOTCSA B Mmape (Tpymie), 4TO MO3BOJSIET SKOHOMHUTH BpeMsi Ha oTBeT. OThenbHbIe 3afaHus (1oa 3HAKOM *) ydamimecsl BBIMOJTHSIOT
CaMOCTOSITENbHO. /{151 KOHTpPOJIS ydyalluMCsl MPEAOCTaBISAETCS BO3MOXKHOCTh CBEPUTh CBOM OTBETHI C ATAJOHAMH, KOTOpbIE OyIyT IaHbl
YUUTENIEM 110 OKOHUYAHUH PaOOTHI.

Ouenka NpakTHYeCKUX YMEHUH y4aluxcs
Yyurens N0KEH YUUTHIBATD:




- IPaBHIILHOCTH OMPEACTICHUS 1IEJIN OIIBITA;
- CaMOCTOSTEIHHOCTh TOI00pa 000PYI0BaHUS i 0OBEKTOB;

- IOCTIEIOBATEIBHOCTD B BBITIOJIHEHUH PA0OTHI 110 3aKJIAJIKE OIbITA;

- JOTUYHOCTh M TPAMOTHOCTh B ONMCAHUU HAOJIOCHU, B JOPMYIMPOBKE BHIBOJA U3 OIIBITA.

OtMmerka "5"

- IPaBUJILHO OIIpeJIesIeHa LeNb OIbITa,

- CAaMOCTOSTEJIBHO, C HEOOXOMMOH I0CIIEI0BATEILHOCTHIO IIPOBEACHBI I000p 000py10BaHUS U
00BEKTOB, a TaKXkKe paboTa MO0 3aKJaJKe OIbITa;

- HAyYHO TPAMOTHO, JIOTHYHO OMMCAaHBI HAOII0IeHUs ¥ ¢()OPMYIHPOBAHBI BEIBOJIBI U3 OTIBITA.

OtMmerka "4"

- MPAaBUJIBHO OMpEJIeTICHA 1IeJIb OIbITa;

- CaMOCTOSATENBHO MPOBeeHa paboTa Mo moadopy 060pyaoBaHUs, 00BEKTOB;

MIPU 3aKJIAJIKE OIBITA JA0MyCKatTcs 1 -2 omuoku;

- Hay4HO IPaMOTHO, JIOTHYHO OIMUCAHbI HAOIOIEHUS U CPOPMYITUPOBAHBI BHIBOJIBI U3 OIIBITA,
- B ONMCAHUM HAOJIOICHUI U3 OTbITA JOMYCKAIOTCS HEOOIBIITNE HETOUHOCTH

OtMmerka "3"

- IPaBHJILHO OIpEJICIICHA 1IEJIb OTIbITA,
- 1o100p 000pyI0BaHUS U OOBEKTOB, a TAKKE pabOTHI MO 3aKJIAJIKE OIbITAa MPOBEAEHBI C TOMOIIBIO
YUUTEIIS;

- I0IIYCKAIOTCA HCTOYHOCTH U OILIMOKH IIpH 3aKJIaJIKE OIbITa, OIMMCAHUHN HaﬁHIoaeHHﬁ,
(hopMyIMpOBaHUH BBHIBOJIOB.

OtrMmerka "2"

- HE OTpe/IeNIeHa CAMOCTOSTENILHO 1[I OIbITA;
- He 0TOOpaHO HYKHOE 000pyI0BaHHUE;
- IOITYCKal0TCs CYIIECTBEHHbIE OMMUOKH MTPH 3aKIaJIKe U OPOPMIIEHUH OTIbITA.

Ouenka ymenuii IIpoBoasit Hab/1r01eHus

Y4uTens N0IKEH yIUTHIBATH:

- IPaBUWJILHOCTH MPOBEACHUS HAOII0IEHUH TI0 3aJaHUIO;

- YMEHUE BBIACATH CYIIECTBEHHbIE IPU3HAKK Y Ha0I0JaeMoro oobekTa (Iporecca),

- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTb B 0O()OpMJICHUH Pe3yIbTATOB HAOIIOACHUN U B BBIBOJAX;
- IPOBEACHUE HAOJIIOICHUSI [0 33JaHHIO;

Otrmerka "5"

- MPaBWJIBHO TI0 33JIAHUIO YYUTEIIS ITPOBEICHO HAOJIOICHNUE;
- BBIJICNICHBI CYIIIECTBEHHBIEC MPU3HAKH Y HAOII01aeMOro 00BheKTa (Tpoiiecca);
- JIOTHIHO, HAYYHO TPAaMOTHO 0(hOPMIIEHBI Pe3yIbTaThl HAOJIFOICHUH 1 BBIBOJIBI.

OtrMmeTrka "4"

- MPaBWJIHHO TIO 33JIaHUI0 YYUTEIS MTPOBECHO HAOIIOICHNUE;
- IPU BBIJICIICHUH CYIIIECTBEHHBIX MPU3HAKOB y Ha0I01aeMOro 00beKTa (poriecca) Ha3BaHbI
BTOPOCTETICHHEIE;




- IOITyCKaeTcsi HeOPEKHOCTh B 0hopmIieHuU HAOIIOCHHI U BBIBOJIOB.

OtrMmerka "3"

- IOTYCKAIOTCS HETOYHOCTH U 1-2 ommOKY B MPOBEICHUU HAOTIOICHHH 110 3aIaHUI0 YIUTEIIS;

- TIPH BBIJICIICHUY CYIIIECTBEHHBIX MPU3HAKOB Y HA0II0IaeMOT0 00beKTa (Tipoliecca) BhIICISIOTCS JIUIIb
HEKOTOPHIC;

- nonyckarotcst ook (1-2) B opopMiieHnn HaOMIOCHUHN U BBIBOJIOB.

OtrMmerka "2"

- monyckarotcst ook (3-4) B mpoBeieHUH HAOIOICHUHN 110 3aJJaHUI0 YIUTEIS,

- HEMIPaBWJIBHO BBIIEJISIOTCS MPU3HAKU Ha0I0AaeMoro o0beKTa (1pouecca);

- nommyckarotes omudku (3-4) B opopmiieHnn Habt01eHUH U BBIBOAOB. Popma aTTecTaiun
0 OMOJIOTUU MOXKET OBITh Pa3IMYHON: YCTHBINA YK3aMEH Mo Owmieram, 3ammra pedepara,
TECTHPOBAHUE, 3alIUTA IPOCKTA.

Kpurtepusimu onieHMBaHus SBIISIOTCS:
e COOTBETCTBHE JOCTUTHYTBIX IMPEIMETHBIX, METAlPEJIMETHBIX M JIMYHOCTHBIX PE3YyIbTaTOB OOy4arommxcs TpeOOBaHMSIM K pe3yabTaTam
OCBOCHHSI 00pa30BaTEIBLHON TPOrpaMMbl OCHOBHOTO 0011ero oopazoanust ®I'OC;
e JIMHAMUKA PE3yJbTATOB MIPEAMETHON 00yueHHOCTH, (popmupoBanus YV /.
OreHKa TOCTHUKEHUSI METAIIPEAMETHBIX PE3YJIbTATOB MOXKET. [IpoBOASATCS B X0/1€ pa3nuyHbIX npoueayp. OCHOBHOM MpoLeypOoil HTOTOBOM OLICHKH
JOCTUKEHHS METAIIPEIMETHBIX PE3YIbTATOB SIBISIETCS 3aAWUMA UMO208020 UHOUBUOYAILHO20 NPOEKMA

r060|3a MapMHa [NoanucaHo unppoBon nognmcbio: FloboBa
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