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AHHOTauMA K padoyeil mporpaMmme o XMuMHUHM.

Pabouyas nporpamMma 1o XMMuU MOCTPOEHA HA OCHOBE (hYHJAMEHTAJILHOTO si/Ipa COACPKaHUsI OCHOBHOIO 00111ero oopa-
30BaHUs, TPEOOBAHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIhLHON MPOTrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHus,
TpeOOBaHUN K CTPYKType€ OCHOBHON 0OOpa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs, MPOMUCAHHBIX B
®denepanbHOM TOCYIapCTBEHHOM OOpa3oBaTEIBLHOM CTaHIApTe OCHOBHOrO o0Iero ooOpa3oBanus, a Takke Konuenumu
JIyXOBHO-HPABCTBEHHOT'O PAa3BUTHUS M BOCIIMTaHUS rpaxaannHa Poccun.

[IpenogaBanne ydeOHOrO Kypca «XHMHUHW» B OCHOBHOM IIIKOJI€ OCYIIECTBISETCS B COOTBETCTBUM C OCHOBHBIMH

HOPMAaTHBHBIMU JOKYMCHTAMHU U MHCTPYKTHBHO METOJMYCCKUMHU MaTEPHAIAMH:

v' 3akon Poccuiickoit ®enepaiun «O06 oOpazoBanuu B Poccuiickoit ®enepanuu» ot 29.12.2012r. Ne273-D3;

v’ demepanbHBIii TOCYIapCTBEHHBIA 00pa3oBaTENbHBIA CTAHAAPT OCHOBHOTO OOINEr0 0Opa30BaHUs, YTBEPKICHHBIN
npukazoMm MuHoOpHayku Poccum ot 17.12.2010 Ne 1897 «OO6 yTBepkJIeHUH M BBEICHUU B JIeHCTBUE (PeaepaibHOTO
TOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa OCHOBHOTO 00IIero oopazoBaHus» (B peia. mpukaza MuHOOpHayKu
Poccum ot 29.12.2014 Nel1644)

v Xumus. Paboune nporpammsl. [Ipeamernas aunus yae6uukos O. C. Iabpuensna, U. I'. Octpoymosa, C. A. Ciaakosa.
8—9 kmaccel: yuebHOe mocobue miisa obmeodpazoBarenbubix opranusanuii / O. C. IN'abpuensH, C. A. CnankoB — M.:

IIpocsemenue, 2019.

Iesu kypca:



. Dopmuposanue y yqanuxcs HeJI0CTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

. Pazeumue 103HAaBaTENbHBIX WHTEPECOB, WHTEIEKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH ydalluxcs B
MpoLecCce M3YYEHUs XMMHUYECKOM HayKH M €€ BKJIaJa B COBPEMEHHBIN Hay4yHO - TEXHUYECKHUH mporpecc; (opMHpOBaHUE
BOKHEUIIIMX JIOTUYECKUX OIEpalldii MBIIIICHUs (aHAIU3, CHHTE3, 000011eHNe, KOHKPETHU3aIus, CpaBHEHUE U JIp.) B Mpoliecce
ITO3HAHUS CUCTEMBl BAKHEUIINX MOHATUN, 3aKOHOB M TEOPUN O COCTaBE, CTPOCHUHU, CBOMCTBAX U NPUMEHEHUN XUMHYECKUX
BEILIECTB.

. Bocnumanue y6exJEHHOCTH B TOM, YTO MPUMEHEHUE MOJYYEHHBIX 3HAHUU U YMEHMH MO XMMHH SIBISETCS
00BEKTUBHOW HEOOXOAMMOCTBIO /1JIs1 0€30MacHO pabOThI C BEUIECTBAMU U MaTepHalaMU B ObITY U Ha MPOU3BO/JICTBE.

. Ilpoekmuposanue u peanuszayus BbITYCKHUKAMH OCHOBHOMW IIKOJBI JIMYHOM 00pa3oBaTeIbHON TPACKTOPHUU:
BbIOOD npoduis oOydeHHs B CTaplIel MIKOJIe WU TPO(eCcCHOHATBLHOTO0 00Pa30BaTEIBLHOTO YUPEXKICHUS.

° Osnaoenue Kirouesvimu Komnemenuyuamu . y‘le6H0-H03HaBaTGHBHBIMI/I, I/IH(i)OpMaIII/IOHHI)IMI/I, OECHHOCTHO-
CMBICJIOBBIMHU, KOMMYHHKATUBHBIMU.

JIJist TOCTH>KEHHSI TUX TeJIe B Kypce XMMHUU Ha CTYIIEHH OCHOBHOTO OOIIero 00pa3oBaHUs pelIaloTcs CAeAyIoNre 3a1a4m:
v GOpPMHUPYIOTCS 3HAHUS OCHOB XMMHYECKON HAYKM — OCHOBHBIX (DAKTOB, IOHSTHMH, XUMHUYECKUX 3aKOHOB U TEOPHIA,
BBIPQYKEHHBIX IMOCPEICTBOM XUMHUYECKOTO SA3bIKA;

v’ pasBuBaIOTCA yMmMeHHs HaOmoaaTh ¥ OObICHAIOT XMMHUYECKHUE SBJIEHHS, ITPOMCXOIAIINE B NPUPOJE, JTabOPaTOPHBIX
YCIIOBUSAX, B OBITY U HA MTPOU3BOCTBE;

v npuoOpeTalTCs CleNUalbHble YMEHHS M HaBBIKA 10 0E€30MacHOMY OOpalleHHI0 ¢ XHMHYECKMMH BEILIECTBAMHU,
MaTepualaMHi | IPOLECCAMMU;

v (hopMHpYETCS TYMaHUCTUYECKOE OTHOIIEHUE K XUMHUH KaK IPOU3BOIUTENLHOM CHile 0OLIECTBA, ¢ OMOLILIO KOTOPOi
pemaroTcs T100anbHbIC MPOOIEMBI YeJIOBEUECTRA;

v/ 0CYIIECTBIISIETCS HHTErPAIMs XUMHUYECKON KapTHHBI MUpa B €MHYIO HAYYHYIO KAPTHHY.

MECTO YYEBHOI'O IIPEJIMETA B YYEGHOM IIVIAHE



®denepanbHbld TOCYAApPCTBEHHBIM 00pa30BaTENIbHBINA CTAHAAPT NPEIyCMaTPUBAET U3YYEHHE Kypca XUMHUHU B OCHOBHOM
IIKOJIE KaK COCTaBHOM 4acTu NMpeaMETHON 00s1acTh «ECTeCTBEHHOHAaYYHbIE TPEAMETHI».

Kypc xumuun B 8—9 kiaccax paccuutan Ha 2 yaca B Henelnto B o0beMe 140 yueOHbIX yacoB. M3yueHne 3Toro Kypca
Ja€T BO3MOXKHOCTb BBIITYCKHUKY OCHOBHOM LIKOJIBI yeHemHo caaTh OI'D mo XxuMuu Kak npeaMera mo BeI0opy.

[Ipenmaraemsliii Kypc, XOTS 1 HOCUT OOIIEKYJIBTYPHBIN XapaKTep U HE CTaBUT 3ajauyy MpodeCcCUOHATBHONU MOATOTOBKHU
oOy4aromuxcs, TeM HE MEHee, TI03BOJIIET UM OIPEACIIUTHCS ¢ BBIOOPOM npoduis oOydeHHs B CTapluei HIKOJIE.

Coaepxanue nmporpaMMmsl
Xumus 8 kiace

Beenenne. [lepBonayanbHble XUMUYECKHUE MOHATHS (S yac)

XuUMHUs — HayKa O BEIIECTBAaX, X CBOMCTBAX U MPEBPAILICHUSAX.

[loHsiTHE O XMMHYECKOM DdJEeMEHTE M (opMax €ro CYIIECTBOBAaHHUA: CBOOOJHBIX aTOMaX, MPOCTBIX U CIOXKHBIX
BEIECTBAX.

[IpeBpamenus BeniecTB. OTaMYNEe XUMUYECKUX Peakiuid OT Gu3nueckux siBjeHuid. Ponb XMMHUM B JKU3HU YEJIOBEKA.
Xemodunus u xemodoous.

Kpatkue cBeieHusi 3 UCTOPUU BO3HMKHOBEHHUSA U pa3BuTusi xumuu. [lepumon anxumuu. I[lonste o ¢unocodckom
kamHe. Xumus B XVI B. Pazputue xumuu Ha Pycu. Pojib OT€UECTBEHHBIX YUYE€HBIX B CTAHOBJICHUM XHMHUUYECKONW HAYKH —
pabotsl M. B. Jlomonocora, A. M. bytneposa, /I. 1. Menaeneera.

XvMHUYEeCKasi CUMBOJIMKA. 3HAKU XUMHYECKUX JJIEMEHTOB U MPOUCXOKICHHE WX Ha3BaHUU. XUMHUYECKUE (HOPMYIIBI.
Nunexcer n koa¢pdunmuertel. OTHOCUTENbHBIE aTOMHAsE M MOJEKYJSpHass Macchl. Pacder MaccoBOW ONM XUMUYECKOTO
aJeMeHTa 1o (GopmyJie BEIIecTBa.

[lepuonuueckas cuctema xumudeckux sneMeHtoB J[. . MenpaeneeBa, ee CTpyKTypa: Malible U OOJIbIITNE TIEPHOIBI,
TPYIIbl U NOATPYIIIbI (r1aBHast U mobouHas). [lepuonnueckas cucteMa Kak CipaBOYHOE MOCOOME JJIsl OJIYUeHUsI CBEJICHHU i
0 XUMUYECKHNX 3JIEMEHTAX.

PacuerHble 3agaun. 1. HaxoxaeHne OTHOCUTEIIBHOW MOJICKY/IIPHON MacChl BEIIECTBA 1O €ro XUMUIECKOH dhopmyle.
2. BerunciieHre MaccoBOM JJOJIM XUMHYECKOTO 3JIEMEHTA B BEIISCTBE 110 €ro (hopmylIe.

IIP Ne 1 IIpuemsbl oOpalnieHus ¢ 1abopaTOPHBIM 000PYIOBaHUEM U HarpeBaTelbHBIMU MPHUOOpPaMHU.



ITP Ne 2 HaGnroaeHus 3a U3MEHEHUSIMU, TPOUCXOIAIIMMHU C TOPSALIEH CBEUOM, U UX ONUCAHUE.
Hcnoab3zosanne UKT: npezenranus «Mcropus xumuny», «XUMHAYECKask CHUMBOJINKA»
IIpoekT: XuMHuecKre CrOKEThl B HAYYHO-(DAaHTACTUYECKUX TPOU3BEICHUSX.

TEMA 2

ATOMBI XUMHYECKHUX 3JIeMeHTOB (10 u)

AToMBI Kak QopMa CYyIIECTBOBAHMUSI XUMHUUYECKHUX 23JIeMEHTOB. (OCHOBHBIE CBEICHHS O CTPOCHHUM aTOMOB.
JlokazaTenbCTBa CIOXHOCTH CTpoeHust aToMoB. OnbiTel Pesepdopa. [InanerapHas Mmoenb cTpoeHus aToma.

CocTaB aTOMHBIX Si7iep: MPOTOHBI U HEUTPOHBI. OTHOCUTENbHAsI aTOMHAasg macca. B3anMOCBA3b MOHSATHI «ITPOTOHY,
«HEUTPOH», KOTHOCUTEIbHASI aTOMHAsi Maccay.

N3meneHue urcia MpoOTOHOB B SIApE aToMa — O0pa30BaHUE HOBBIX XUMHUECKUX DJIEMEHTOB.

N3meneHne uwucia HEUTPOHOB B siApe aTomMa — oOpa3oBaHue HU30TONMOB. COBPEMEHHOE OMNpEACICHUE TOHSATHUS
«XUMUYECKUU 3JIeMeHT». M30TOMNBI KaK pa3HOBUIHOCTH aTOMOB OJIHOTO XMMHUYECKOT'O 3JIEMEHTA.

OnekTpoHbl. CTpoeHHe AJIEKTPOHHBIX 000J0UYEK aTOMOB XUMUUYECKUX 3JIeMeHTOB Ne 1—20 nepuogudeckoi CUCTEMBI
J. 1. Menneneesa. [TonaTue o 3aBepIiieHHOM U HE3aBEPIIEHHOM 3JIEKTPOHHOM CJI0€ (SHEPreTUYECKOM YPOBHE).

[Tepuoguyeckass cucrema xumuueckux syemeHToB [[. M. MeHueneeBa M CTpOCHHE aTOMOB: (DM3WUYECKUH CMBICI
MOPSIIKOBOTO HOMEPA AJIEMEHTa, HOMEepa IrpyMIlbl, HOMepa Nepuoja.

N3meneHne 4duciia 3JEKTPOHOB HA BHEITHEM 3JICKTPOHHOM YPOBHE aToMa XHMHYECKOTO JJIeMEHTa — o0pa3oBaHHE
MOJIOXKUTEIBHBIX U OTPHUIIATEILHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMHU METAJJIOB U HEMETaLUIOB. [I[pUUnHBI U3MEHEHUS
METAUINYECKUX U HEMETANIMYECKUX CBOMCTB B MEPUOIAX U TPYyIINaX.

O6pazoBanue ounapHbix coeauHeHui. [lonsaTue 06 noHHOM cBsi3u. CxeMbl 00pa30BaHMsI HOHHOM CBSI3H.

B3anmojelicTBue aTOMOB XUMUYECKUX 3JIEMEHTOB-HEMETAIIJIOB MEXKY cO00i1 — 00pa3oBaHUE IByXaTOMHBIX MOJIEKY
MpOCThIX BemlecTB. KoBaieHTHAs HETOMsIpHAs XUMHUYECKAsI CBSI3b. DIIEKTPOHHBIE U CTPYKTYPHBIC (DOPMYIIBI.

B3aumoneiicTBie aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEX 1y cO00H — oOpa3oBaHne OWHAPHBIX COSAMHEHUIN
HEMETAJIJIOB. DJIEKTPOOTPHUIIATEIHLHOCTD. [[oOHATHE O KOBaJICHTHOM TOJISPHON CBS3H.

B3aumoneiicTBie aTOMOB XHUMHUYECKHX JJIEMEHTOB-METAIZIOB MEXAYy Cc000W — oO0pa3oBaHHE METAUTHYECKUX
KpuctauioB. [IoHsATHE 0 METATIIIMYECKOM CBSI3H.

JdeMoncTpamun. Mojienn aTOMOB XUMHUYECKUX AJIEMEHTOB. lleproanyeckas cucremMa XMMHYECKHUX 31eMeHToB [[. M.
Menpeneena.



HUcnonb3zoBanue UKT: npesentanus «Atom», «buHapHble coeTMHEHUS», «BUIbI XUMUYECKOUN CBSI3U»
KP Ne 1 o reme: « ATOMBI XUMUYECKUX DJIIEMEHTOB)
IIpoexT: MUpHBIN U ONIACHBINA aTOM

TEMA 3

IIpocThie BemecTBa (74)

[Tomoxxenne MeTamioB M HEMETAUIOB B IMEPUOAUYECKOM CHUCTEME XUMHUUYECKUX diiemeHToB J[. M. MeHnneneena.
Baxxneiimue nmpocThie BEIIECTBA — METAJIBL: KEJIe30, aTIOMUHUMN, KAJIBIIUN, MarHuii, HaTpuii, kanui. O0me puznueckue
CBOMCTBA METAJLJIOB.

Baxneiiimue npocTeie BellecTBa — HEMETaIbl, 00pa30BaHHbIE aTOMaMHU KHUCJIOPOJa, BOJOPOJA, a30Ta, CEpHI,
docdopa, yriepoga. CriocoOHOCT, aTOMOB XMMHUYECKHX 3JIEMEHTOB K OOpa30BaHHMIO HECKOJIBKUX MPOCTHIX BEIIECTB —
ajutoTponus. AJOTpOnHbIe MoAUGUKAIIUK KUCIopoaa, Gocdopa u oioBa. MeTayuinueckue M HEMETAUIMUECKUE CBOMCTBA
MPOCTHIX BeleCTB. OTHOCUTEIBLHOCTH JAEJIECHUS TPOCTHIX BEIIECTB HA METAJUIbl 1 HEMETAJLIIBI.

[TocTositnnast ABoranpo. KonnuecTBo BemiectBa. Moabs. Mossipaas macca. MosipHbIif 00beM Ta3000pa3HbIX BEIIECTB.
KparHble equHHUIBI KOJTMYECTBA BEIIECTBA — MUJUIUMOJb U KHJIOMOJIb, MUJUTUMOJISIPHAS. M KWJIOMOJISIPHAS. MACChl BEILIECTBA,
MUJUTUMOJISIPHBIA U KUJIOMOJIIPHBIN 00beMBbI Ta3000pa3HBIX BEIIECTB.

Pacuetbl ¢ uCMONb30BaHMEM TMOHSITHUN «KOJMYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «MOJSPHBIH 00BEM Tra3oBY,
«MOCTOSTHHAsT ABOTAIpO».

Pacuernble 3agaum. 1. BpluucieHue MOISpPHOM MacChl BEIIECTB MO XuUMHUYeckuM ¢dopmynam. 2. PacdeTrwsr ¢
UCITOJIb30BAHUEM TIOHSATHH «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJLSIPHBIH 00BEM Ta30B », « IOCTOSHHAS
ABoOTaapO ».

JemoncTpanuu. [lomydyenue ozona. O6pasiel 6em0ro U ceporo ojoBa, 6emoro u kpacHoro (ochopa. Hexotopsie
METaJIIbl I HEMETaJUThl KOJIMYECTBOM BelmiecTBa 1 Mok, MoJiesIb MOJIIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

HUcnoas3oBanue UKT: npesenranus «Metaiuiby, «HemeTammb

KP Ne 2 no teme: «IIpocThie BemecTBa

IIpoexT: MeTtauibl B )KU3HU YETOBEKA

TEMA 4
CoennHeHNsi XUMMYECKHUX 3JIEMEHTOB (12u)



Crenenb oxucnenus. OmnpenesieHHE CTENEHU OKHUCICHHS DJJIEMEHTOB M0 XUMHUYECKOW (opMyrne CcoenuHEeHUsI.
Cocrasnenne (GopMyn OMHApPHBIX COEIUHEHUHN, 00K crioco0 X Ha3biBaHUS. buHapHbIE COEAUHEHUS: OKCHUJIBI, XJIOPHUIBI,
cynbpuasl u gap. CocrtaBnenue wux ¢opmyn. IlpencraButenu OKCHUAOB: BOJA, YIVICKUCIBIA Tra3 M HeramieHas
n3BecTh. IIpecraButenu 1eTyunx BOAOPOAHBIX COEIUHEHUN: XJTIOPOBOAOPO U AMMHUAK.

OcHoBaHMS, UX COCTaB M Ha3BaHUA. PacTBOpMMOCTbH OCHOBaHMU B Boje. Tabiuila pacTBOPUMOCTH THAPOKCUIOB U
coneit B Boje. IlpencraBurenu mienoyen: TUAPOKCUABI HATPUS, Kanud W Kalblusa. [IOHSATHE O KAaYECTBEHHBIX PEAKIHUSX.
Nunukaropsl. I3MeHeHHe OKpacKy HHAMKATOPOB B LIEJIOYHOMN Cpele.

Kucnotel, ux coctaB u HazBanusi. Knaccudukamus xucnot. [IpencraButenu KUCIOT: cepHas, COJIsTHAsS W a30THasl.
N3MeHeHnne okpacku MHIUKATOPOB B KUCIOTHOM Cpee.

Counu kak MPOU3BOAHBIE KUCJIOT U OCHOBaHMH. X coctaB u Ha3BaHus. PactBopumocTs coneit B Bojae. [IpeacraBurenu
COJICH: XJI0pH]T HaTpus, KapOoHaT u Gocdar KaIbIus.

AMopdHBIEC U KPUCTALTUYECKUE BEIIECTRA.

MexXMoNeKyIsIpHble B3aUMOJACHCTBUSA. THUIBI KPUCTAUIMYECKMX PEUICTOK: HMOHHAs, aTOMHasi, MOJICKYJSpHas W
MeTaJUInYecKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUMOB KPUCTAIIINYECKUX PEUIETOK.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MTOCTOSIHCTBA COCTaBa JJjIsl BEUIECTB MOJIEKYJISIPHOTO
CTPOCHHS.

Yucteie BemectBa U cMecu. [Ipumepsl KUIKUX, TBEPABIX M razoo0pa3Hbix cmeced. CBOICTBA YHCTBHIX BEIECTB U
cmecel. Ux coctaB. MaccoBasi © 00beMHasi IO KOMIIOHEHTa cMecH. PacdeTbl, CBSI3aHHBIE C WCIIOJIb30BAHUEM MOHSITHS
«JITOMS».

Pacuernble 3aga4u. 1. Pacyer MaccoBoli 1 00BEMHOMN J10JIEH KOMIIOHEHTOB CMECH BEIECTB. 2. Brluncienne MaccoBoit
JIOJIM BEUIECTBA B PACTBOPE IO M3BECTHOM Macce PacTBOPEHHOTO BEIIECTBAa M Macce pacTBOpuTens. 3. BeluncieHue maccel
pPacTBOPSAEMOI0 BEIIECTBA U PACTBOPUTEIIS, HEOOXOIUMBIX JJIsi IIPUTOTOBJICHHS OTIPEIETICHHOM MAacChl pacTBOpa ¢ U3BECTHOM
MAaCCOBOM JI0JIEM PACTBOPEHHOI'O BELIECTBA.

JemoncTpanuu. OOpa3ibl OKCHIOB, KHCJIOT, OCHOBAaHWW W cojieid. Monenu KpUCTAITMYECKUX PEHIETOK XJIopuaa
HaTpws, anmMasa, okcunaa yraepoaa (1V). B3peiB cMecu Bogopoaa ¢ BoznyxoM. CriocoOsl pasneneHust cmeceid. Juctumsius
BO/IBI.

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 00pa3aMu BEIIECTB Pa3HbIX KIaccoB. 2. Pa3ienenue cmecei.

IIP Ne 3 I[IpurortoBieHue pacTBopa caxapa U ONpeIesICeHUe MaCCOBOU 10U €r0 B pacTBOPE.

ITP Ne 4 . Ananu3 nmo4Bbl U BOJIBI.



Ucnonszoanne UKT: npesentanuu «Kucinorsl B npupoae», «3Ha4€HUE CoJeil», K AMOpPQHBIE U KPUCTAIIMYECKHE
BEILIECTBA»

IIpoexTsi: [IpupoaHbIE BEMIECTBA U MATEPHUAIIBI, U UX IPUMEHEHUE B HCKYCCTBE. 3HAYEHNE COJIU B KU3HU YEJIOBEKA

KP Ne 3 no teme: «CoenMHEHUSI XUMAYECKUX DJIEMEHTOBY

TEMA 5
N3menenusi, npoucxoasimue ¢ Bemecrsamu (/3 u)
[lonaTe sBICHWA Kak WM3MEHEHHWH, MPOUCXOSIIIMX C BEHISCTBAMH. SIBJICHHS, CBS3aHHBIE C W3MEHEHUEM

KPpUCTAJULIMYCCKOTIO CTPOCHUA BCUICCTBA IIPU IMOCTOAHHOM €T0 COCTABC, — (bHBI/I‘ICCKI/Ie siBjeHUs. DU3NUYECKUE SIBJICHUS B
XUMUU: JUCTUIIIALNA, KPpUCTAJIIIN3allWA, BbIITAPUBAHUC U BO3IOHKA BCUICCTB, IICHTpI/I(l)yI“I/IPOBaHI/IG.
HBJ’IGHI/IH, CBA3aHHBIC C UBMCHCHHUCM COCTAaBa BCIICCTBA, — XUMUYCCKUC PCAKIIHUU. HpI/ISHaKI/I H YCJIIOBH:A IPOTCKAHUA

XxuMudyeckux peakiui. IloHsTue 00 5K30- M DHIOTEPMUUYECKUX peakIusAx. Peakiuu TOpeHUs KaK 4YacTHBIM ciydai
AK30TEPMHUYECKUX PEAKIINH, TPOTEKAIOIINX C BbIJICTICHUEM CBETA.

3aKOH COXpaHEHMsI MAacChl BEIIECTB. XMMUYECKUE YpaBHEHUS. 3HaUE€HHUE UHJEKCOB M K03 dunmenToB. CocTaBieHue
YPaBHEHUN XUMHUYECKUX PEAKIIUH.

PacueThsl o XMMHUYECKUM ypaBHEHUsIM. PerieHue 3a1ay Ha HaXOXKJIEHUE KOJMYECTBA BEIIECTBA, MACCHl WM 00beMa
NPOJYyKTa PEaKUWU IO KOJWYECTBY BEIIECTBA, Macce WM 00bEMYy HMCXOJHOIO BemlecTBa. PacueThl ¢ MCHOJIb30BaHUEM
HNOHSATHUSL «I0JIsD», KOT/la HCXOAHOE BEUIECTBO JAHO B BUJAE pacTBOpa C 3aJaHHOM MAacCOBOM J0JIEd PACTBOPEHHOTO BEILIECTBA
WJIN COJIEPKUT ONPENEIICHHYIO JOJII0 MIPUMECEH.

Peakuum paznoxenus. [lonsitue o ckopocTn XUMHAYECKUX peakuui. Karanuzatopel. @epMeHTHI.

Peakmuu coenqunenus. Karanutuyeckue n HeKataauTuueckue peakiuu. O0paTuMbie U HEOOpAaTUMbIE PEAKITUH.

Peakuuu 3amenieHus. DIEKTPOXUMHUUECKUN Psifi HANPSHKEHUH METAJUIOB, €r0 MCIOJIb30BaHUE JJISI POTHO3UPOBAHUS
BO3MOXHOCTH TMPOTEKAHUS PEAKIUN MEXJYy METaULIaMU U pacTBOPaMU KHUCJIOT. Peakuuu BBITECHEHHS] OJJHUX METAUIOB M3
PacTBOPOB UX COJIEM APYTUMU METAJUIAMH.

Peakmun o6mena. Peaknun Heitpanuzanuu. Y cI0oBUS IPOTEKaHUS PEaKIiii oOMeHa B pacTBOpaXx /10 KOHIIA.

Tunel XUMUYECKUX peakuuil (o MPU3HAKY «YHUCIIO U COCTAaB UCXOJIHBIX BEIIECTB U MPOJYKTOB PEAKIIMMN) HA IPUMEpE
CBOWCTB BOJBI. Peakuus pasiioeHHss — DJIEKTPOIU3 BOAbI. Peakunu COeIMHEHHS — B3aUMOJCHCTBHE BOJABI C OKCHUIAMU
METAJUIOB U HEeMETAIOB. [loHATHE «ruApOoKcuIbl». Peakuuu 3amMemieHuss — B3aUMOJECMCTBHE BOABI C LICJTOYHBIMU M
1IEJI0YHO3EeMENbHBIMU MeTallaMu. Peakiiuu oOMeHa (Ha mpuMepe rujipoiinia cylibpuia aaTloMUHUS U KapOuia KaabIus).



PacuerHnsle 3a1a4u. 1. Briuncienre o XMMUYECKUM ypaBHEHHUSM MacChl WM KOJIMYECTBA BEILECTBA MO M3BECTHOMU
Macce WM KOJMYECTBY BEIIECTBA OJIHOIO M3 BCTYMAIONIUX B PEAKIMIO BEIIECTB WU MPOJIYKTOB peakuuu. 2. BerancieHnue
Macchl (KOJIMYECTBA BEIIECTBAa, 00beMa) MPOJYKTa PEaKklMu, €CIM HM3BECTHA Macca MCXOJHOTO BEIIECTBA, COACPIKAIIETO
OTPENICTICHHYIO JI0JI0 puMeceid. 3. Briuncienne maccehbl (KOJIM4ecTBa BEIIECTBA, 00beMa) MPOAYKTa PEaKIuu, €ClIu U3BECTHA
Macca pacTBOpa U MaccoBasi JI0JIsl PACTBOPEHHOTO BEIIECTBA.

Jemonctpanuu. Ilpumepsl duzmyeckux SBICHUM: a) TuiaBieHue mnapaduHa; 0) BO3TOHKA HOJa WIM OEH30MHOM
KHUCJIOTHI; B) PacTBOpPEHHUE MepMaHTaHaTa Kanus; r) nuddy3us AYMIHUCTHIX BEIIECTB C TOPSAIIEH JIAMIOYKU HaKaJTWBaHMUS.
[Ipumepbl XUMHUYECKUX SIBIICHUMN: a) rOpeHHe MarHus, ¢pocdopa; 06) B3aMMOJEUCTBHE COJSIHOW KHUCIOTHI C MPaMOpPOM HIIU
MeJioM; B) mojydenue ruapokcuaa meau (l1); r) pacTBopeHue moay4eHHOTO TMAPOKCHAA B KHCJIOTaX; J) B3aUMOJECHCTBUE
okcuga meau (l1) ¢ cepHOM KHCITOTOM TpPH HArpeBaHUM, €) pa3IOKEHUE MEepMaHraHaTa Kajus, ) B3aUMOJICHCTBUE
pa30aBICHHBIX KUCJIOT C METAJUIAMU; 3) Pa3sIOKEHUE TTEPOKCHIa BOJIOPOJIA; M) SJIEKTPOJIU3 BOJIBI.

JlabopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTH MCHApPEHHUs BOJBI W CIHMPTA MO HWCUE3HOBEHUIO WX Kalellb Ha
bunsTpoBanbHON Oymare. 4. OKuciaeHUE MEIH B TUIAMEHU CIIMPTOBKU WU Topesiku. 5. [loMyTHEHHEe M3BECTKOBOW BOJIBI OT
BBIJIBIXa€MOT'0 YTJIEKUCIIOro rasza. 6. [lonmyueHne yriaekucioro ra3a B3auMoACHCTBHEM COJIbI U KUCIOTHI. 7. 3aMelieHue Meau
B pactBope xyopuaa meau (Il) xxenezom.

IIpoekT: HaxoxaeHue pa3auyHbIX CIIOCOOOB OYUCTKHU BEIIECTB
ITP Ne S. I[Ipu3Hakyu XUMUYECKUX PEAKIIHH.

HUcnoan3oBanue MUHKT: npe3eHTanusA«SIBiIeHns, TMpoucxonasmue ¢  BemecrBamu», CD  «Xummsa 8.
BuneonemoncTpanum»

KP Ne 4 nio teme: «M3MeHeHUs, MPOUCXOAIINE C BEIIIECTBAMU»

TEMA 6

PacTrBopenue. PacTBopsbl.

CBoiicTBa pacTBOPOB 3JIEKTPOJIHUTOB (20 u)

PactBopenmne kak ¢usmko-xumuueckuii mporecc. [loHsTHe 0 THApaTax W KpHCTAIOTHUApaTax. PacTBOPUMOCTD.
Kpusbie pacTBOpUMOCTH Kak MOJENb 3aBUCUMOCTH PAaCTBOPMMOCTH TBEPJIBIX BELIECTB OT Temmeparypbl. HacbllieHHble,
HEHACBHILIEHHBIE U MEPECHIIEHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB JJI MPUPOBI U CEIBCKOT0 XO34CTBA.

[lonsiTue 00 »HNEKTPONUTHUYECKOM AHCCOLMAIUU. ONEKTPOJUTHI M HEDJIEKTPOJUTHl. MeXaHu3M JAUCCOLUALUU
AIEKTPOIUTOB C PA3TUYHBIM THIIOM XUMHUYECKOUW CBsi3u. CTEMeHb AIEKTPOIUTHICCKOW muccoruarii. CHIbHBIE U cla0bie
3JEKTPOJIUTBHI.



OCHOBHBIE IIOJOKEHMSI TEOPHUM DJIEKTPOJUTHYECKON nauccoumanuu. VOHHBIE ypaBHEHUs peakuui. YCIoBUs
MPOTEKAHUS Peaklui OOMEHA MEXAY IEKTPOJIUTAMU JI0 KOHIIA B CBETE MOHHBIX MPECTABICHUM.

Knaccudukanys MOHOB U UX CBOMCTBA.

Kucnotel, ux xnaccudpukanus. Jluccommanus KUCIOT M HMX CBOWCTBA B CBETE TEOPUU IJICKTPOJIUTHUYECKON
nucconranuv. MOJIEKyIspHbIE Y HOHHBIE YpPaBHEHHs peakluid KUCIOT. B3aumoaeucTBue KHUCIOT C MeETajulaMH.
DIIEKTPOXUMUYUECKHM Psil HAPSHKEHUN METAINIOB. B3auMo1eiicTBHE KUCIIOT C OKCHIaMU METAJI0B. B3auMoaencTBre KUCIOT
C OCHOBaHMSIMU — peakius HehTpanuzanuu. BzanmoneiicTBrue KUcIoT ¢ consiMu. Mcnonb3oBanue Tabauiibl pacCTBOPUMOCTH
JUJIL XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. Jlucconuanus OCHOBAaHWM M WX CBOWCTBA B CBETE TEOPHUH IJIEKTPOTUTHUYECKOU
nucconyanui. B3auMonelcTBue OCHOBAHUN C KUCIOTaMU, KUCIOTHBIMM OKCHAAMHU M coJsiMU. Mcronb3oBaHWE TaOIUIIBI
PACTBOPUMOCTH [UUISI XAPAKTEPUCTUKU XMMHUUYECKHX CBOWCTB OCHOBAHWU. Pa3nokeHWe HEepacTBOPUMBIX OCHOBAaHUHW IIPH
HarpeBaHUMU.

Conmu, ux iaccupukanus ¢ JUCCOLMAIUS pPa3IUYHBIX TUMOB cojieil. CBoiicTBa cojleil B CBETE TEOPUH
BJICKTPOJIMTHYECKON AuccOolMaMi. B3auMoAelcTBHE COJIEM C METAUIAMH, YCIOBUSA TMPOTEKAHUS OTUX PEAKIUU.
BzaumoneiictBue coneil ¢ KHUCIOTaMH, OCHOBAaHUAMHM U cojisiMH. Mcmonb3oBaHue TaOJUIBI PACTBOPUMOCTH  JUIS
XapaKTEePUCTUKU XUMUYECKUX CBOKUCTB COJIEH.

O600m1eHue cBeeHuit 00 OKCHUIaX, X KIacCU(PUKAIIMU U XUMUYECKUX CBOMCTBAX.

['eneTnueckue psipl METAIIIOB U HEMETAJUIOB. [ 'eHETUYECKas CBA3b MEXAY KJIaCCaMU HEOPraHUYECKUX BEILECTB.

OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE peaKIMU. OKUCIUTENb U BOCCTAHOBUTENb, OKHCIEHUE U BOCCTAHOBJICHUE.

Peakiiun noHHOoro oOMeHa M OKHUCIUTENHHO-BOCCTAHOBUTEIbHBIE peakiuu. CocTaBleHHEe YPaBHEHUM OKUCIUTEIbHO-
BOCCTAHOBHTEINbHBIX PEAKIIMI METOJOM JIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BEHIECTB — METAJUIOB U HEMETAIIOB, KUCIOT U COJIEH B CBETE MPEACTABICHUNA 00 OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX IIPOLECCAX.

Conep:xanne nmporpaMmsl
Xumusa 9 kiacc
(70 yacos, 2 yaca B HeJ1eJI10)
IToBTOpEeHUE 1 00001IeHNe CBeJAeHNIT 10 Kypcey 8 kiacca



bunapusie coenqunenus. Okcuabl coiaeoOpasyroniue u HecoieoOpasyomme. [ uapokcuabl: o0CHOBaHuUsI, aM(OTEpHBIE,
KUCHOThL. CpeHHE, KUCIIbIE, OCHOBHBIE COJIU.

O0600111eHNE CBEICHUI 0 XUMUYECKUX peakiusax. Kiaccudukaims XuMUYeCKUX peakiiuii Mo pa3InyHbIM OCHOBAHUSIM:
COCTaBYy M YHCIIY PEarupyroimx U 00pa3yomuxcs BEMIeCTB, TeI0BOMY 3G (dEKTy, HapaBIeHUIO, U3MEHEHUIO CTeNeHEeN
OKHCJICHHUS 2JIEMEHTOB, 00pa3yIoIIUX pearupyroliue BemecTna, (hase, UCIoIb30BaHUI0 KaTaau3aTopa.

[TonsiTHE O CKOPOCTH XUMHUUECKON peakunu. PaKToOpsl, BIUSIOIIME HA CKOPOCTh XUMUYECKUX PEAKIIUN: IPUPOIA
pearupymomnmx BEIeCcTB, X KOHIEHTPALMs, TEMIIEpaTypa, IJI0aab CONPUKOCHOBEHHUS, HaIMUKe KaTainu3zaTopa. Karanms.
JdemoHncTpanuun

* (O3HaKOMJICHHE C KOJUJICKIUSIMU METAUIOB U HEMETAJLIIOB.

* (O3HaKOMJICHHE C KOJUJICKIUSIMU OKCHJIOB, KUCIIOT U COJIEH.

* 3aBUCHUMOCTbH CKOPOCTH XMMUUYECKON PEAKIIMU OT MPUPOJIbl PEArupyIOIINX BEIIECTB.

* 3aBUCHUMOCTbH CKOPOCTH XUMUUYECKON PEAKIIMU OT KOHIICHTPALIMU PEarupyrommnx BEIeCTB.
* 3aBHCHMOCTbh CKOPOCTH XMMHUYECKOW PEAKIIUU OT IIOUIAI1

CONPUKOCHOBEHHUS PEAarupyrolInX BEMIECTB («KUIISIIIUMI CII0I).

* 3aBHCHMOCTb CKOPOCTH XUMHUYECKOW PEAKIIMU OT TEMIIEPATypPhl PEArUPYIOIINX BEIIECTB.
JlaGopaTopHbIie ONbITHI
B3aumonerictBrue aMmMuaka U XJ0pOBOIOPO/IA.
Peakuus HenTpanuzanuu.
Ha6monenue termioBoro 3¢ exra peakiuy HelTpaTn3alyi.
B3aumoperictBue cepHoit KUCi0Thl ¢ okcuaoM meau (II).

SANESIR L .

PaznoxxeHune nepokcuia BOJOPOIa ¢ MOMOIIBIO KaTana3sl KapTodens

6. 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU peaKMy OT IPUPOJIbl PEArupyIOIINX BEIIECTB HAa MPUMEPE B3aUMOJIEUCTBUS
pacTBOpPOB THOCYIh(haTa HATPHUS U XJIopuaa Oapus, THOCYIb(haTa HATPHS U COJSTHON KUCTOTHI.

7. 3aBUCUMOCTbH CKOPOCTH XUMHUYECKOW peaKkuu OT IPUPOJIbl METAIIIOB MPU UX B3AUMOJICUCTBUU C COJISTHON KUCITOTOM.
8. 3aBHCUMOCTbH CKOPOCTH XMMUUYECKOUN PEAKIIUH OT MPUPOJIbI KUCIOT MPU B3aUMOAECHCTBUH UX C JKEIIEC30M.

9. 3aBUCUMOCTbH CKOPOCTH XUMUUYECKOUN pEAKIIUH OT TEMIIEPATYPHI.



10.  3aBHCHMMOCTB CKOPOCTH XMMHUUYECKON PEAKINH OT KOHLICHTPALUH.
11. 3aBUCHMMOCTB CKOPOCTH XMMHUYECKON PEAKIMH OT ILIOIIAJAN CONIPUKOCHOBEHHUS PEarupyoMNX BEIIECTB.
12.  3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKLIMM OT KaTalu3aTropa.

XuMH4YeCcKHne P€aKIIMHu B pacTBOpPax 3JJEKTPOJIUTOB

[TonsiTue 00 DJIEKTPOJUTHUECKON JTUCCOLMAIMU. OJIEKTPOJUTHI U HEIICKTPOIUTHL. MexaHu3M JIUCCOIUAINU
AJIEKTPOJIUTOB C PA3JIMYHBIM XapakTepoMm cBsi3u. CTENeHb DSIEKTPOJUTUYECKOW aucconanuu. CuiibHbIE W cla0bie
3JIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU IEKTPOJUTHUCCKON nucconuaiuu. Knaccudukamus noHOB U X cBoricTBa. KucaoTsl,
OCHOBAHUS U COJIU KaK AJIEKTPOJUTHL. VX Kitaccudukaius u Juccoluaims.

OO61mue XUMHUYECKUE CBOMCTBA KUCJIOT: U3MEHEHUE OKPACKH MHJIMKATOPOB, B3aUMOJICHCTBHE C METaIaMHt, OKCHUJIAMH
U TUAPOKCUIAMU METAIIJIOB U COJIAIMU. MOJIEKYJIIpHBIE U HOHHBIE (TIOJIHBIE U COKPAILEHHBIE) YPABHEHUS PEAKIIUN.
XHWMHUYECKUNA CMBICH COKPAIIEHHBIX YPABHEHUMN. YCIOBHS MPOTEKAHUS PEAKLHUM MEXIy AJIEKTPOJUTAMHU 10 KOHUA. Psn
AKTUBHOCTHU METaJIIOB.

OO0mure XuMUYECKHE CBOMCTBA INENOYEH: B3aMMOJEHCTBUE C KUCIOTAaMHU, OKCHJIAMU HEMETaJUIOB, cojsiMu. OOriue
XUMUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHI: B3aUMOJECHCTBHUE C KUCIOTAMU, PA3JIOKEHUE MTPU HArPEBAHUH.

OO0mure XuMUYECKHE CBOWCTBA CPEIHUX COJIEH: B3aMMOJICUCTBHE C KUCJIOTAMH, LIEIOYaMU, COJIIMH M MeETaJlJlaMHu.
B3auMoeiicTBre KUCIBIX COJIEN CO IIIECTIOYaMHU.

[Munponus, kak 0OMEHHOE B3aMMOJICUCTBHUE COJICH C BOJOW. [ MapOIn3 coM CHIIBHOTO OCHOBAHUS U CIIA0O0M KUCIIOTHI.
IM'uaponus comu c1aboro ocHOBaHUS M CHIIbHOM KucaoThl. [llkana pH.

CBoiicTBa KUCIIOT, OCHOBAaHU, OKCUJOB U COJIEH B CBETE TEOPHUH AIIEKTPOJIUTHUECKON TUCCOLMAIMU U OKUCIUTEIBHO -
BOCCTAaHOBHUTEJIBHBIX PEAKIUH.

JdeMoHCTpaIUu.
* lcnplTaHnE BEMIECTB U UX PACTBOPOB HA AJIEKTPONPOBOHOCTD.
*  3aBHCUMOCTbD 3JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPAIUU.



* JIBM)KEHHME OKPAIIECHHBIX HOHOB B AJIEKTPUYECKOM TIOJIE.

* Omnpenenenue xapakrTepa Cpeasl B paCTBOPAX COJEH.
JlaGopaTopHbIe ONbITHI.
13. Jluccormanus ciaObIX SJEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.
14. I3MeHeHne OKpAaCKU MHAUKATOPOB B KUCIIOTHOM CpEJIE.
15. Peakuus HeuTpanuzanuu pacTBopa WIEI0UYU PA3INYHBIMU KUCIOTAMMU.
16. Tlomyuenue ruapokcuaa meau (I1).u ero B3auMoaeicTBHE ¢ pa3TMYHBIMU KUCTOTaAMHU.
17. B3auMoieliCTBHE CHIIBHBIX KUCIIOT ¢ okcuaom meau (11).
18-20. B3aumMoeiicTBHE KUCIOT C METAJNIAMH.
21. KayecTBeHHas peakiys Ha KapOOHAT-HOH.
22. IlonyyeHue CTyAHSI KPEMHUEBOW KUCTIOTHI.
23. KadecTBeHHas peakiys Ha XJIOPU/L - WU CYJIb(paT-HuOHBI
24. I3MeHeHne OKpacKy MHIUKATOPOB B IIEJIOYHOM CpeJie.
25. BzauMojelcTBYE 1IeJI0Yel C YIIIEKUCTBIM Fa30M.
26. KauecTBeHHas peakuys Ha KATUOH aMMOHHMSI.
27. Ilonyuenue ruapokcuna meau (1) u ero paznoxenue.
28. BzanmopelicTBrue KapOOHATOB C KHCJIOTAMH.
29. TTonryuenue ruapokcua sxenesa(lll).
30. BzaumoseticTBue eie3a ¢ pactBopoM cyibhara meau (1)
IIpakTnueckue padboThI
1. CaolicTBa KUCIOT, OCHOBAHUM, OKCUIOB U COJICH B CBETE TCOPHUU DIICKTPOJIUTUUECKON TUCCOITUALINM U
OKHCJIMTEITbHO-BOCCTAHOBUTEBHBIX PEAKIIAN

HemeTtasiibl 4 MX cOeAMHEHUS
CrpoeHue aToMOB HEMETAUIOB M HX TMojoxeHue B llepumonnueckoil cucteme. Psan 3neKTpoOTpULIATENIBHOCTH.
Kpucrannmyeckne peméTkn HEMETAUIOB — NPOCTHIX BelIECTB. AutoTponuss M €€ npuuuHbl. DHU3NUYECKHE CBOWCTBA



HeMeTaJoB. O0IMe XMMUYECKIE CBOMCTBA HEMETAIIJIOB: OKUCIUTENIbHBIE U BOCCTAHOBUTEIIBHBIE.

l'anorensl, cTpoeHHE MX ATOMOB U MOJIEKYJd. DU3MYECKME M XMMHUYECKHE CBOWCTBA TaJOT€HOB. 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB T'aJIOT€HOB B 3aBUCMMOCTH OT WX MOJIO)KeHUs B Ilepmoguueckon cucreme. HaxoxaeHue rajoreHoB B
MPUPOJAE U UX MOJTyUYEHUE. 3HAUCHUE U IPUMEHEHUE TaJIOr€HOB.

["anoreHoBOAOPOABI M COOTBETCTBYIOIIUE UM KHUCJIOTHI: TUIABUKOBAsI, COJIsSIHAsI, OPOMOBOJIOPOIHAS, MOJI0BOIOPOIHAS.
lNanorenuapl. KauecTBeHHBIE peaklMK Ha TaIOTeHUA-MOHBL. [I[puMeHeHne coeIMHEHNN TaJIoT€HOB U MX OMOJIOTHYEecKasi poJib.

O6mas xapakrepuctuka smeMeHToB VIA-rpynmel. Cepa B npupoje u e€ mnoiaydeHue. AJIOTPOIHbIE MOAUDUKAIIUY
Cepbl U UX CBOMCTBA. XMMHUYECKUE CBOWCTBA CEPBI U €€ MPUMEHEHHUE.

CepoBoJOpOI: CTPOSHHUE MOJIEKYJIbI, (PU3UYECKHE U XUMUYECKUE CBOMCTBA, MOJyueHHe U 3HaueHue. CepoBOopoIHas
kuciota. Cynbduasl U ux 3HaueHue. JIoMUHODOPHI.

Oxcun cepsl (1V), cepauctas kucnora, cynb@ursl. KauecTBeHHast peakius Ha Cyiab(UT-HOH.

Oxcun cepsl (VI), cepras kuciora, cynbdatsl. Kpucramnoruapatel. KauecTBeHHas peakius Ha CyinbhaT-HoH.

CepHasi KHMCIIOTa - CWIBHBIA 35IeKTpoiuT. CBONCTBAa pa30aBICHHOW CEPHOW KHUCIOTHI, KaK TUIUYHOM KHUCIOTHI:
B3aMMO/JICHCTBHE C METaulaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHJIAMU, OCHOBAHUSIMU U aM(OTEPHBIMU THIPOKCUIAMHU,
consimu. KauecTBeHHas peakius Ha Cyab(haT-uoH.

O6mas xapakTepuctuka 3aeMeHTOB VA-Tpynmnbl. A30T, CTpOCHHE aroMa U MOJIEKYJbl. DU3NYEeCKue U XUMHUYECKUE
CBOICTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJOTUYECKAs POJIb.

AMMUaK, CTpOCHHE MOJIEKYJbl M (PU3NYECKHE CBOMCTBA. AMMHUayHas BOJA, HAIIATBIPHBIN CIUPT, TUAPAT aMMHUAKa.
JIOHOpPHO -aKIENTOPHBIM MeXaHW3M O00pa3oBaHMs KaTHOHa aMMOHHsS. BoccranoBuTenbHBIE cBOiicTBa ammuaka. Conu
aMMOHUS U UX npuMeHeHue. KauecTBeHHas peakuus Ha KATHOH aMMOHUSL.

Oxcuppl a30Ta: HecoaeoOpa3yoye U KUCIOTHbIE. A30TUCTasl KHCIIOTa M HUTPUTHI. A30THas! KUCTIOTa, €€ MOIydeHUE U
cBorictBa. Hutpartsl.

dochop, crpoenne aroma u amrotpornus. Dochuasl. Pochun. Oxcun docdopa(V) u oprodochopHas KucioTa.
®docdatel. Dochoprble yaoopeHus. MHCEKTHITUABI.

OO6mrast xapaktepuctrka meMeHToB [V A-rpymnmbl: 0COOEHHOCTH CTPOSHUSI aTOMOB, MPOCTHIX BEIIECTB U COSUHEHUN
B 3aBUCHUMOCTH OT MOJOXKEHHs 31eMeHTOB B llepuoguyeckoil cucreme. Yriepod. AJUJIOTPOINHbIE MOAM(DUKAIUMU: anMmas,



rpadutT. AMOp(dHBIN yraepoa U €ro copra: caka, akTUBUPOBAHHBIN yrojib. AjcopOuusi. XUMHUYECKHUE CBOICTBA yriepoja.
Kokcoxumuueckoe npou3BOJICTBO U €ro npoaykuus. Kapoumas.

Oxkcup yraepoaa(ll): ctpoenue moisekynbl, mojaydeHue u ero cBorcta. Okcup yriaepoaa(lV): ctpoenue mMosexynbl,
MOJTyYEHHE U €ro CBOWCTBA. YToJbHas KucioTa. Colu yrojibHOM KUCIOTHI: KapOOHATHI M TUAPOKapOOHAThl. TexHUYeckas u
MHUIIEeBas coAa.

Heopranndeckne m opraHmyecKkue BEMIECTBA. YTJIEBOAOPOJbl. XMMHUUYECKOE CTPOCHUE OPraHMYECKUX BEIIECTB, KaK
NOPSJI0OK COCIMHEHHS] aTOMOB B MOJIEKYJIE€ IO BaJICHTHOCTH.

MertaHn, 95TaH, Kak TMpejeibHble YIVIEBOJAOPOALl. OTWICH M aleTWICH, KakK HemnpeaeyibHble (HEHACHIIEHHbIC)
yriieBoAopoibl. ['openue yrieBoaopoioB. KauecTBEHHbIE peakliuy Ha HEMPEIEIbHbIE COEUHECHUS.

OTUNIOBBIN CIIUPT, €ro IMOJydYeHHe, MpUMEHeHHue W (usnonoruyeckoe neucTBue. TpEéXaTOMHBIA CHUPT TIUIEPHUH.
KauecTBeHHast peakiiis Ha MHOTOATOMHBIE CITUPTHI. YKCYCHAs - MPEJICTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.

Kpemnuii, crpoenue ero atoma u cBoictBa. Kpemuuit B mpupoge. Cummiuasl u cuinad. Oxcun kpemuus(1Y).
Kpemnuesas kucnora u €€ Cou.

[IpousBoicTBO cTekna U HeMeHTa. [IpoayKIus CUIMKaTHON NPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, KEpamuKa,
dapdop, basHc.

Onrtryeckoe BOJIOKHO.

Hemerannsr B mpupoge. dpakiioHHas MEPEroOHKA KHUAKOTO BO3JyXa KakK CIOCO0 MONy4YeHHs KHUCIOpOoja, a30Ta,
aprosa. [lonyuenue dhochopa, kpemHus, XI0pa, Hoaa. DIEKTPOIIU3 PaCTBOPOB.

[TonyuyeHue cepHON KUCIOTHI: CHIPhE, XUMU3M, TEXHOJIOTUYECKAsl CXEMa, METOJ] KHIISIIETO CII0S, TPUHIIUIIBI
TEIUI000MEHa, MPOTUBOTOKA M MUPKYIAIuU. OneyMm. [Ipon3BoaCcTBO aMMHaKka: ChIpbE, XUMU3M, TEXHOJIOTUYECKAs CXeMa.

JdemoHcTpanuun

e KoJeknus HeMEeTaJlIOB.

e Mopaenu KpUCTAUIMYECKUX PEIIETOK HEMETAIUIOB: ATOMHBIE U MOJICKYJISIPHBIE.
e (30HATOp U MPUHIUIBI €70 PAOOTHI.

e [‘openue HEMETATOB - MPOCTHIX BEHIECTB: cephl, (hochopa, TpeBecHOTO YIiIs.
e (OOpa3upl raJIoOreHOB - MPOCTHIX BEIIECTB.



B3aumopenicTBre rajoreHoB ¢ METaljIaMH.

BriTecHeHue xyiopa OpoMOM WM M0J1a U3 PaCTBOPOB UX COJIEH
Komnexuus npupoHbIX COETUHEHUH XJI0pa.

B3aumonencTBue cepbl ¢ METALUIAMH.

I'openue cepsl B kuciopoae

Komnexkuus cynbPuanbix py.

KauecTBenHast peakius Ha CyabPua-uoH

OO6ecuBeurBaHUE OKPAIIICHHBIX TKAHEH U I[BETOB CEPHUCTHIM T'a30M.
B3aumonencTBre KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.
OOyrnuBaHue OpraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHOW CEPHOMN KUCIIOTOM.
Huarpamma «CoctaB BO3qyXay.

Buneodparments! u cnaiinbl «I[Ituusn 6a3zapsi».

[lony4yenue, coOupanue u pacrio3HaBaHWE aMMHAKa.

Paznoxenune OuxpoMara aMMOHUSI.

B3aumoperictBue KOHUEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJBIO.
I'openne wyepHOro nopoxa

Pa3noxeHne HUTpaTa Kajaus U TOPEHUE APEBECHOTO YrojibKa B HEM
OO6pa3isl IPUPOIHBIX coenuHennii Gpocdopa.

['openue docdopa Ha BO3TyXe U B KHCIOPO/IE.

[Tonygyenue 6enoro ¢ocdopa 1 UCTIBITAHUE €TO CBOMCTB

Komnexuus «O0pa3ibl TpUPOIHBIX COETUHEHUHN YIIEpOaay
IToptpet H. 1. 3enunckoro. [lornoiienre akTHBUPOBAHHBIM YIJIEM paCTBOPEHHBIX BEILIECTB WM T'a30B.
Y cTpolcTBO MPOTUBOrasa.

Mojenu MoJIEKyl ME€TaHa, 3TaHa, STUJICHA U alleTUJICHA.

B3aumopelicTBue sTuieHa ¢ GpOMHOM BOJIOW U paCTBOPOM IIEpMaHraHATa KaJusl.



e (OOmmMe XMMHYECKHE CBOMCTBA KUCJIOT HA MPUMEPE YKCYCHOU KUCITOTHI.

e KadecTBeHHas peaklysi HA MHOTOATOMHBIE CITUPTHI.

o Komnekius «O0pa3iibl IPUPOIHBIX COCTUHEHUN KPEMHUS.

e Komiekius cTekiia, KepaMuKH, IEMEHTA U U3JEIUNA U3 HUX.

e Komnekius npoayKIuu CUIMKATHON MTPOMBIIIIJIEHHOCTH.

e BupgeodparmenTs! u ciaitiabl «[Ipor3BoICTBO CTEKIA U IIEMEHTAY.

o Komnekmus «IIpupoHbie COeTMHEHNST HEMETAIITIOBY.

e BujaeodparmenTsl u ciaiiipl «@pakiMOHHAsS IEPETOHKA KUJKOTO BO3TyXa»
e Bupaeodparments! u cnaiiasl «[lonyuenne Bogopoa, KUCIOPOAa U TAIOTEHOB AIEKTPOJIUTUUYECKUM CTIOCOO0M.
e Mogenu annapaToB JJIsl IPOMU3BOJCTBA CEPHOM KUCIIOTHI.

e Moaenp KUISIIIETO CII0.

e Mojenb KOJIOHHBI CHHTE3a aMMHUAKa.

e BupaeodparmenTsl u cnaiiabl «[I[pon3BoICTBO CEPHOM KUCTOTHIY.

e Buneodparmentsl u cnaitnsl «II[pon3BoacTBO aMMuaKa.

e Komneknus «CoIpb€ 1151 MOIYUYEHUS CEPHOU KUCIOTBI».

JlaGopaTopHblie ONbITHI

31.
32.
33.
34.
35.
36.
37.
38.

Pacno3naBanue rajioreHu1-uoHOB.

KauecTBeHnHbIe peakiuu Ha Cyab(aT-noHBI.

KauecTBeHHas peakuus Ha KATHOH aMMOHMUSL.

XUMHYECKUE CBOMCTBA A30THOM KHUCJIOTHI, KaK 3JIEKTPOJIUTA.
KauectBennbie peakiuu Ha (ochar-uoH.

[Tony4yeHne u CBOMCTBA YrOJIbHOM KUCIOTHI.

KauecTBennas peakmusi Ha KapOOHAT-HOH.

[IponyckaHue yriaekuciaoro ra3a yepes3 pacTBOp CUIIMKATa HATPUSL.



IIpakTyeckue padoThI

2. I3yueHne CBOWCTB COJISTHOM KHACIIOTHI.

3. 3yueHne CBOMCTB CEPHON KUCIIOTHI.

4. ITomyyeHre aMMHUaKka U U3y4eHUE €r0 CBOMCTB.

5. [lonyyeHue yriaekucaoro ra3a U U3y4eHue ero CBOMCTB.

MeTajlibl 1 HX COeANHCHUA

[Tonoxxenne metamioB B [lepuoauueckoii cucteme xumuueckux asemeHToB [[. . MeneneeBa, CTpoeHHe UX aTOMOB U
KpUCTa/UIOB. MeTtaimuyeckas CBs3b W METa/UIMuecKas KpUcCTajutudeckas pemérka. Duznueckue CBONCTBA METaJUIOB:
AJIEKTPO- M TETUIONPOBOAHOCTh, OTPAXKAOIIask CIIOCOOHOCTH, TNIACTUYHOCTh. CIijiaBbl YEPHBIC U IIBETHHIE.

Mertanmiabl Kak BOCCTAaHOBUTEIU. DJEKTPOXUMHUUYECKUU psJ HampspKkeHui. B3aumoneicTBue MeETaioB ¢ HEMeTallJlaMu,
OKCHJIaMH, KUCIIOTaMU, COJISIMU. AJTIOMHUHOTEPMHUS.

CtpoeHne aTOMOB U MPOCTHIX BEIIECTB MIETOYHBIX METAJIJIOB. 3aBUCUMOCTh (PU3MYECKUX U XUMUYECKUX CBOMCTB IIEIOYHBIX
METaJUIOB OT 3apsAloB sAep HMX aroMoB. OKCUAbI U THUAPOKCUABI LIEJIOYHBIX METAJUIOB, WX IOJYy4YEHHE, CBOICTBA,
npUMeHeHHe. BaxxHelre conu MeI0YHbIX METAIUIOB, UX 3HAYEHHUE B KUBOW U HEKUBOM IPHUPOJE U B KU3HU YEIIOBEKA.
CtpoeHre aTOMOB U MPOCTHIX BEIIECTB IIETIOYHO3EMENbHBIX METAJIJIOB. 3aBUCUMOCTh (PU3NUYECKUX U XUMHUYECKUX CBOMCTB
[IEJIOYHO3EMENIbHBIX METAJJIOB OT 3apsANIOB siiep UX aTOMOB. OKCUABI M THAPOKCHBI LIEIOYHO3EMEIBHBIX METAJIOB, UX
MOJIyYEHUE, CBOMCTBA U MPpUMEHEHUE. BaxkHelne conu MENOYHO - 36MEIbHBIX METAJIJIOB, UX 3HAYEHHE B IPUPOJIE U )KUZHU
yenoBeka. KapOoHaThl ¥ THAPOKAPOOHATHI KaJIbITHSI.

XKéctkocTe BOmBI: BpeMeHHass W mocTosiHHas. CrmocoObl yCTpaHeHHMs BpeMEHHOW KECTKocTH. CmocoObl ycTpaHEHUs
nocTossHHON k€cTkocTr. MoruThl. CoenMHEHHS aTlOMUHHS B MPUPOJE. XUMHUECKHUE CBOMCTBA amtoMuHUS. OCOOEHHOCTH
OKCHJIa ¥l TUJPOKCH/Ia aFOMUHAS KaKk aM(POTEPHBIX COeTMHEeHN. BaxkHelue conmm amoMuHus (XJI0pu, cyabdar).
OcobenHocTu cTpoeHust atoMa xelesa. JKene3o B npupone. Baxueiiine pyasl xxene3a. Oxkcunbl U rugpokcubl xenesa(ll) u
xeneza(lll). Comu xeneza(ll) u xeneza(lll). OOHapyxeHHEe MOHOB KaTHOHOB Kelie3a B pacTBOpe. 3HAUCHHE COCAMHCHHUI
xKenesa.



Koppo3us xumudeckas 1 3JeKTpOXUMUYecKas. 3anuTa METauioB OT KOppo3un. MeTaiuibl B IpUpo/ie: B CBOOOTHOM BHUJIEC U B

Buzae coequHeHun. [lonsatue o Metamutypruu. Y€pHas u nBeTHas Metaiutyprus. [lupomerannyprus, TMAPOMETAIUIYprus,

anexkTpomeTautyprusi. Jlomenusiit mpouecc. [lepepaboTka uyryHa B cTanb. DJIEKTPOIU3 PACILIaBOB.

JdemoHcTpanuun

B3aumoperictBue HaTpus, JTUTHS U KAIBLHUS C BOJIOU.

['openue HaTpusi, MArHUS U KeJie3a B KUCIOPOJE.

Bcenbiika TepMUATHON cMecH.

B3aumonerncTBre cMECH MOPOIIKOB CEPBI U XKEJe3a, [IMHKA U CEPHI.

BzanmMopeiicTBre aJIOMUHUS C KHCJIOTaMU, IIeJI0YaMH U BOJIOM.

B3aumopeiicTBue xene3a U MeJu C XJIOPOM.

B3anmMopelicTBue Meiu ¢ KOHIICHTPUPOBAHHOMN CEPHOM KUCIOTOM M a30THOM KUCIOTOM (pa30aBICHHOU U
KOHIICHTPUPOBAHHOM ).

Okpacka miIaMeHu COCIMHEHUAMU IETOYHBIX METAJJIOB.

Okpacka mjIaMeHU COSIMHEHUAMU MIETOYHO3EMEbHBIX METAJIJIOB .

["antenne n3BecTH BOIOM.

[Tomyuenue kECTKOM BOABI B3aUMOJACUCTBUEM YTIIEKUCIIOTO Ta3a € U3BECTKOBOM BOJIOM.
YcrpaneHue BpeMEeHHOH KECTKOCTH KUTITYCHUEM U TOOABKOW COIBI.

YcrpaHneHue MoCTOSHHOM KECTKOCTH J0OABKOH COJIBI.

HNoHuThI 1 IpUHIKTT UX AeHCTBUS (BUIeO(parMeHT).

Konneknust mpupoHbIX COEAUHEHUM aTFOMUHUS.

BuneodparmenTs! u cnaiabl «OKCHJT aTFOMUHUS B €70 MOAU(DUKAIIAN.

[Tomyuenne ampoTEepHOTO THAPOKCHUIA ATFOMUHHS U UCCICIOBAHNE €T0 CBOMCTB.
Konnexnmsa « XuMU4ECKUE HCTOUYHUKH TOKAY.

Pe3ynbTaThl IIUTEIBHOTO SKCIIEPUMEHTA IO U3YYEHUIO KOPPO3UHU CTATbHBIX U3IEIUNA B 3aBUCUMOCTH OT YCIOBHU
MPOLIECCOB.

Boccranosnenue meau u3 okcuaa meau(ll) Bogopoaom.



* BuneodparmenTsl u cnaitasl «I[pou3BoacTBO YyryHa U CTaIN.
* BuneodparmenTsl u craitasl «3aenust U3 4yryHa u CTaim.
* BuneodparmenTsl u cnaiiasl «I[pou3BoCTBO aTtOMUHUSY.

JlaGopaTopHbIie ONBITHI

39.B3aumoeiictBue xene3a ¢ pactBopoM cyiabdara meau(ll).

40.IlonydyeHue U3BECTKOBOM BOJIbI U OMBITHI C HEM.

41.Tlonyuenue ruapokcuaos xenesa(ll) u (1),

42.KauecTBEHHbIE pEaKIMN Ha KATUOHBI JKeJie3a

IIpakTyeckue padoThI

6. IlomydeHwue >kecTKOW BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

7. PelieHne SKCIIEpUMEHTAJIBHBIX 3aa4 110 TeMe «MeTaiuibhy.

XUMHA U OKPYXKAKIIAA Cpeaa

Ctpoenue 3eMiu: Sapo, MAaHTHUS, 3eMHAsl KOpa, UX XUMUYECKU cocTaB. JIutocdepa u e€ XuMUYeCKUil COCTAaB.
Munepansl. Pynpl. Ocanounsie mopoasl. [Tone3Hple nckonaeMple. XUMHUYECKUN cOCTaB THApochepbl. XUMHUUECKUH COCTaB
aTMoc(ephl.

HcTOYHUKY XUMHYECKOTO 3arpsA3HEHUsT OKpY Karomieh cpebl. [1obanbHbIe 2K0IOTHYeCKHe MPoOIeMbl YeTOBEYECTRA!
MapHUKOBBIN () PEKT, KUCTOTHBIE JOKIU, O30HOBBIE IBIPbl. MeXayHApOIHOE COTPYTHUYECTBO B 00JACTH OXPAHbI
OKpY’Karolen cpeibl OT XUMUUYECKOTO 3arpsi3HEHU. «3eI€HasT XUMUS».
JdemoHcTpanumn

* Buneodparments u cnaiasl «CTpoeHue 3eMiN U €€ XUMUYECKUN COCTaBY.

+ Kosekuys MUHEPAIOB ¥ TOPHBIX MTOPOA.

»  Komtekuust «Pyasl MeTamiosy.

*  BuneodparmeHTs! u cnaiifpl «I mo0ambHbIE IKOJIOTHUECKHE MPOOIEMBI YeTTOBEYECTBAY.
JlaGopaTopHbIie ONbITHI



43. N3yueHue rpaHuTa.

O0001IeHHe 3HAHMI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
HoaroroBka k OCHOBHOMY rocyi1apcTBEHHOMY IK3aMeHY
CrpoeHue atoma B COOTBETCTBUH C IIOJIOKEHUEM XUMUYECKOTO d1eMeHTa B Ilepuonnueckoil cucreme. CtpoeHue

BCHICCTBA: XUMHNYCCKAasA CBA3b U KPUCTAINIMYCCKUE peHIéTKI/I. 3aBHCUMOCTH CBOMCTB O6p&30BaHHBIX 9JICMCHTaMU IMPOCTHIX

BCIICCTB (MCT&J’IHOB, HEMCTAJIJIOB, 6HaFOpOIIHBIX I‘aSOB) OT ITOJIOKCHUA 3JICMCHTOB B HepHOﬂquCKOﬁ cucteme. Tunosorus

HCOPTaHNYCCKUX BCUICCTB, NCJICHUC UX HA KJIACCHI U I'PYIIIILI. HpeI[CTaBI/ITeJII/I.

HpI/I?)HaKI/I H YCJIOBUA IPOTCKAHUA XUMHUYCCKUX peaKHHﬁ. Tumnoaoruss XMuMHU4YECKUX peaKL[I/Iﬁ 10 pa3JINYHbIM OCHOBAHUAM.

PeaKIII/II/I HOHHOTO 00MeHa. OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHBIE PCaKIunm.

XHUMHYECKHE CBOMCTBA MMPOCTHIX BCUICCTB. XapaKTepHme XUMHUYECKHE CBOMCTBA coneo6pa3y1011mx OKCHIOB, THAPOKCHIOB

(ocHOBaHUM, KMUCIOT U aM(POTEPHBIX THAPOKCUJIOB), COJECH.

Y4yeOHO-TEeMATHYECCKHUH TVIAH

No HanmeHnoBaHue pa3nenoB (TeM) KosmmuecTBo B ToMm uncne Ha nmpoBeneHue
4acoB I10 [IpakTraeckux padbor KoHTponbHbIX

porpaMme pabor
8 knacc

1 | Beaenue. IlepBoHadaibHBIE  XHMHYECKHE 8 2 0

TTOHSITHUS

2 | ATOMBI XUMHUYECKUX DJIEMEHTOB 10 0 1

3 | IlpocTeie BemecTa 7 0 1

4 | CoenuHEHUs] XUMUYECKUX 2JIEMEHTOB 12 2 1

5 | I3MeHeHus1, Npoucxosiine ¢ BEeHeCTBAMU 13 1 1




6 PactBopenue. PacTBopHI. 20 1 1
CBoiicTBa pacTBOPOB IEKTPOIUTOB

Utoro 70 6 5
9 knacc
1 | IloBTOopeHue u 0600IIeHHE CBEACHUM IO KypCy 5 1
8 kitacca. XuMHUUYECKHUE PEaKINU
2 | XMMHYECKHE PeaKllMi B pacTBOpax 10 1 1
3 | Hemetaiuisl 1 UX cCOeTUHEHUS 25 4 1
4 | MeTtajulbl 1 UX COETUHEHUS 17 2 1
5 | Xumus ¥ OKpysKaroIas cpesa 2
6 | O6oO0mIeHre 3HAaHUH 110 XUMHH 32 KYpC 7 1
ocHOBHO# 11K0IBL. [ToaroroBka k OCHOBHOMY
rocynapcTBeHHOMY 3k3aMmeny (OI'9)
Pesepn 2
Hroro 68 7 5

YYEBHO-METOANYECKOE OBECIIEYEHUE

YMK «Xumusa. 8 knace»

INa6puensn O. C. «Xumus 8 kimace» M.: [[PODA, Beptukans, 2015

Henucona B. I'., Mactep — knacc yuutenst xumuu 8-11 xiaccer. M.: [Tnanera 2010 — 272

3. Tabpuensu O.C., Bockoboitaukosa H.I1., fmykoBa A.B. HacTonbHas kaura yunrens. Xumus. 8 Kiacc.:
Mertoandeckoe mocooue. — M.: JIpoda, 2003

4. O.C.T'abpuensn, I1.H. bepéskun, A.A. Ymakoa u np. Xumus 8 knacc.: KoHTponbHbIE 1 IPOBEPOUYHBIE paOOTHI

K yueoHuky O.C. I'abpuensna «Xumus.8» — M.: [Ipoda, 2013

N =




5. T'abpuensu O.C., CmupnoBa T.B. U3zyuyaem xumuto B 8 ki.: [lugaktnueckue marepuansl. — M.: biauk motoc,
2004.

6. Mapkuna U. B. , CoBpeMeHHBbII ypoKk XUMHUH. Te€XHOJIOTHH, IPUEMBI, pa3pab0TKU y4e€OHBIX 3aHITHH. —
SApocnasnb: Akanemus pazsutus, 2008. — 288 c.

YMK «Xumusa. 9 knacc»

. Tabpuensu O. C. Xumus. 9 knace : yueOHUK 117151 061ieoOpazoBatenbHbix opranmzanuii / O.  C. Tabpuensn, W, T.
Octpoymos, C. A. CnankoB. — M.: [Ipocseuienune, 2019

. Tabpuensa O. C. Xumusa. Meroaudeckoe mocobue it 9 kiacca: yded. mocobue s o01ieoOpa3oBaTeIbHBIX
opranmzaruii / O. C. I'abpuensn, U. B. Axcénona, . I'. OctpoymoB. — M.: IIpocBemenue, 2019

. Tabpuensn O. C. Xumus. COOpHUK 3a/1au U ynpaXHeHUH. 9 kiacc : yueOHoe mocobue ajisg o01eodpa3zoBaTeIbHbBIX
opranmzanuii/ O. C. I'abpuenss, U. B. Tpury6uak. M.: [Ipocsemnienue, 2019

. Tabpuensn O. C. Xumus. Terpanb s 1a00paTOPHBIX ONBITOB U MPAKTHYECKUX paboT. 9 kiacc : yueObHOe mocodue
s obmeobpazoBatenbHbix opranmzanuii /O.  C. T'abpuensn, W. B. AxcénoBa, U. I'. OctpoymoB. — M.:
ITpocsenienue, 2019

. Tabpuensn O. C. Xumus. Pabouas terpans. 9 kiacc : yueOHOe mocobue i 0011e00pa3oBaTeIbHBIX

opranmuzanuii / O. C. I'abpuensu, C. A. Cnanxos, U. I'. OctpoymoB. — M.: TIpocsemienue, 2019



Ilnanupyembie pe3y/ibTaTbl OCBOCHUSI Y4€OHOI0 peaMeTa

I[To 3aBepiieHUIO Kypca XUMHUM Ha 3TaHE OCHOBHOTO 00111eT0 00pa30BaHUs BBIITYCKHUKHA OCHOBHOM IIKOJIBI JOJIKHBI
OBJIQJIETh CJIEAYIOLIIMMU PE3YJIbTATAMM:

|. Jluunocmmnuie pezyiomamoi:
1) ocosnanuecBoOel STHUUECKON MPUHAJIC)KHOCTH, 3HAHUE UCTOPUU XUMUH U BKJIaJla POCCUHNCKOM XUMHYECKON HAYKH B
MHUPOBYIO XUMHUIO;
2) ¢opmupoeaHueOTBETCTBEHHOTO OTHOIIICHUS K MO3HAHUIO XUMHH; TOTOBHOCTH U CTIOCOOHOCTH 00YUaAOIMUXCS K
CaMOPa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE U3YYEHHBIX ()aKTOB, 3aKOHOB U TEOPUH XUMHH; OCO3HAHHOTO BHIOOpA U
OCTPOCHHE UHIUBUAYAJIBLHON 00pa3oBaTEIbHON TPACKTOPHH;
3) @opmuposaruenienOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, HEOThEMJIEMOMN YaCThI0 KOTOPOM SIBIISIETCS
XUMUYECKask KapTUHA MUPA;
4) o061a0eHuUeCOBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOM MPAKTUKHU, B TOM YUCIIE
U XUMUYECKHM;
5) oceoenuecoMaIbHBIX HOPM, TIPABUII TIOBEJEHHUS, POJICH U (hOPM COIHMATBHOM KM3HU B COLIMYME, MPUPOC U YaCTHOM
’KU3HU HAa OCHOBE 9KOJIOTMUYECKON KYJIbTYphI M 0€301MacHOT0 00pallieHus ¢ BEIIECTBAMU M MaTepraIaMu;
6) @opmuposarHueKOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMU U B3POCIBIMHU B IPOIIECCE
o0Opa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIeI0BATEILCKON, TBOPUECKON U IPYTUX BUIIOB JEATEIHHOCTH,
CBSI3aHHBIX C XUMUEM.

Il. Memanpeomemmuuwie pezyromamol:
1) onpeoenenuenieneit COOCTBEHHOTO 00yUYEHHS, TOCTAHOBKA U (hOPMYITUPOBAHUE JIJIs1 CE€OSI HOBBIX 3a/a4;



2) naanupoganuenyTeil TOCTUKEHUS JKEJIaeMOTo pe3ybTaTa 00yueHHsI XMMUU KaK TEOPETUYECKOT0, TaK U
AKCHEPUMEHTATIBHOIO XapaKTepa;

3) coomnecenuecBOUX ACHUCTBUHN C TUIAHUPYEMBIMH PE3YyJIbTaTaMU, OCYUeCmEIeHUeKOHTPOII CBOEH e TENbHOCTH B
IPOLECCE TOCTUKEHUS Pe3yNbTaTa, onpedeieHuecrioco00B AeMCTBUN MTPU BBIIIOJHEHUH JIA0OPATOPHBIX U IPAKTHUECKUX
paboT B COOTBETCTBUM C MPABUIIAMU TEXHUKH 0€30MaCHOCTH;

4) onpedenenueICTOYHUKOB XUMUYECKON MH(OPMAIUK, OJyUYEHUE U aHAIK3 €€, co31aHre UHPOPMALMOHHOTO MPOAYKTA U
€ro Npe3eHTalus;

5) ucnonb306aH1eOCHOBHBIX HHTEIIEKTYAIbHBIX ONEpalUil: aHaIN3a U CUHTE3a, CPABHEHMSI U CUCTEMAaTH3alMH, 00001eHUs
Y KOHKPETHU3ALUH, 6bis6/leHIe TPUINHHO-CIICICTBEHHBIX CBSI3EH U NOCMPOeHUeIOTHYECKOrO PacCyKACHUS U
YMO3aKII0ueHus: (MHAYKTUBHOTO, IEIYKTUBHOTO U 110 aHAJIOTMH) Ha MaTepHalie €CTECTBEHHO-HAYYHOTO COJIEP KaHMUS;

6) ymeHueco3qaroT, IPUMEHSITH U MPE0OPa30BIBATH 3HAKH U CUMBOJIBI, MOJIEJIM U CXEMbI JIJIsl peIlIeHUs] yUeOHBIX U
NO3HABaTENbHBIX 3a/a4;

7) ¢opmuposanuen pazeumuedK0I0rHUECKOr0 MBIIIJICHUSI, YMEHHE IPUMEHSTh €0 B I03HABATENIbHOM, KOMMYHUKAaTUBHOM,
coLlMaIbHON NPAKTHUKE U NMPo(eccHOHabHON OpUEHTALUY;

8) eenepuposanuennieii n onpeneacHNe CPpeACTB, HEOOXOAUMBIX ISl UX peaTu3aliu.

I11. IIpeomemmnuwie pezynomamot:

BoinmycKHMK HAyYHTCS:
® XapaKTepU30BaTh OCHOBHbIE METO/IbI TO3HAHUS: HAOIIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT;
® ONUCHIBATH CBOMCTBA TBEPBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIIETSS UX CYIIECTBEHHbIC PU3HAKH;
® PaCKpBIBaTh CMBICI OCHOBHBIX XUMHUUYECKHUX MTOHATUH «aTOM», KMOJICKYJIay, «XUMHUYECKUU DIIEMEHT, IIPOCTOE
BEILIECTBOY, «CJIOKHOE BEILIECTBOY, «BAJIEHTHOCTHY, «XUMHUYECKas PEAKIU», UCIIOIb3Ys 3HAKOBYIO CUCTEMY XUMUHU;
® pacKpbIBaTh CMBIC] 3aKOHOB COXPAHEHHUSI MACChl BEIIECTB, OCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;
® pa3NMYaTh XUMUYECKHEC U (DU3UICCKUE SBICHUS;

® Ha3bIBAaThb XUMHWYCCKHEC 3JICMCHTHEI,



OIpEJENITh COCTAB BEILIECTB 10 UX popMynam;

OINpEENITh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEAMHEHUSX;

OTIPEICISITh TUIT XUMUYCSCKUX PEaKITUH;

Ha3bIBATh NMPU3HAKHU U YCIOBHUS MPOTECKAHKUS XUMHUSCKUX PEAKIIN;

BBISIBIISITH TIPU3HAKH, CBUACTEIILCTBYIOIINE O TPOTEKAHNN XUMHUUYECKON PEAKIIUU TP BHITIOJTHEHUN XUMHIECKOTO
OTIBITA;

COCTaBJIATh (POPMYJIBI OMHAPHBIX COCTMHEHUI;

COCTaBIIATh YPABHCHUS XUMUYCCKUX PEAKITUH;

coOr01aTh paBmiia 0€30MacHON padOThl MPHU MPOBEJECHUU OIBITOB;

M0JIb30BaThCS JIA0OPATOPHBIM 00OPYIOBAHUEM U MOCYI0M;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB;

BBIUUCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTa 10 (OpMYyIie COSTUHEHUS;

BBIUUCIISTHh KOJUYECTBO, 00bEM HIIM MACCY BEIIECTBA 1O KOJIMYECTBY, 00bEMY, MAaCCe PEareéHTOB WM MPOIYKTOB
peakuuu;

XapaKTepu30BaTh GU3NUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOa U BOJIOPO/IA;
MoJIy4aTh, COOMPATH KUCIOPO ¥ BOJIOPOSI;

pacno3HaBaTh OMBITHBIM MyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOAOPOI;

pacKphIBaTh CMBICI 3aKOHAa ABOTaAPO;

PaCKpBIBaTh CMBICI TIOHATHH «TETIOBOM 3P (HEKT peakium», «KMOJISIPHBIA 00beM»;

XapaKTepru30BaTh PU3MUECKUE U XUMUIECKHE CBOWCTBA BO/IbI;

PaCKpBIBaTh CMBICI TIOHSITHS «PaCTBOPY;

BBIUUCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOT'O BEILIECTBA B PACTBOPE;

MPUTOTOBIISATH PACTBOPHI C OMPEACIEHHON MacCCOBOM J0JIEN PACTBOPEHHOT'O BELIECTBA;

HA3bIBATh COCAMHEHNS N3YUCHHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB;

XapaKTCpPU30BaTh q)HSquCKI/Ie 1 XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHNMYCCKHX BCIICCTB: OKCHUIOB,



KHCJIOT, OCHOBaHMH, COJICH;

ONpeAEATh NPUHAJIEHKHOCTh BEIIECTB K ONPEACICHHOMY KJIACCy COCIUHEHHUI;

COCTaBJIATHh (POPMYIJIbI HEOPTaHUYECKUX COCTUHEHUIN N3YUEHHBIX KJIACCOB;

MPOBOJUTH OMbBITHI, MOATBEPKAAIOIINE XUMHUYECKHE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPTaHMYECKUX BEILECTB;
pacrno3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCIIOT U MIECJIOYEN 0 U3MEHEHHUIO OKPACKU UHAUKATOPA;
XapakTepPU30BaTh B3aMMOCBSI3b MEKY KJIACCAMU HEOPraHUYECKUX COCTUHEHU;

packpbiBaTh cMbIcH lleprnoanueckoro 3akona /. 1. Menaeneena;

OOBSICHATh (DU3NUYECKUIN CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XMMUYECKOT0 3JIEeMEHTa, HOMEPOB TPYIIIbI U
nepuoja B nepuoanyeckou cucreme . U. Menneneesa;

OOBSICHSITh 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUSI aTOMOB, CBOMCTB JIEMEHTOB B IIpejieax MaJIbIX TIEPHOJIOB U
TJIaBHBIX MTOATPYII;

XapaKTEepPU30BaTh XMUMHUYECKHE DJIEMEHTHI (OT BOAOPOA A0 KaIbIUsl) HA OCHOBE UX TOJIOKEHUS B IEPHUOIMUCCKOMN
cucteme JI. I. MenneneeBa 1 0COOEHHOCTEH CTPOEHUS UX aTOMOB;

COCTaBJISITh CXEMBI CTPOCHHS aTOMOB IepBbIX 20 anemMeHToB nepuoandeckon cucremsl J[. 1. Menneneena;
PACKpBIBATh CMBICII IOHATHI: «XUMUYECKasl CBA3bY», «IJNEKTPOOTPULIATEIIBHOCTHY;

XapaKTepru30BaTh 3aBUCUMOCTh (DU3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIIIMIECKON PEHIETKY;
ONPENENATh BUJ XUMUYECKON CBSI3M B HEOPTaHUUECKUX COCTMHEHUSX;

M300paXkaTh CXEMbI CTPOCHHUS MOJIEKYJT BEIIECTB, 00Pa30BaHHBIX Pa3HBIMH BUAAMHU XUMHUECKHUX CBSA3CH;
PACKpBIBATh CMBICI IIOHATUN «MOH», «KaTHOH», «aHUOH», «IJIEKTPOJIUTHDY, «HEDJIEKTPOJIUTHD,
«QIIEKTPOJIUTUYECKAS AUCCOUNALMSY, KOKUCIUTEID), «CTEIEHb OKUCIEHUS», «BOCCTAHOBUTEIB), OKUCICHUEY,
«BOCCTAHOBJICHUEY;

ONPEAEIATh CTENICHb OKUCIICHUS aTOMa DJIEMEHTA B COCIUHEHNM;

PACKpBIBATh CMBICI TEOPUU 3JEKTPOJIUTHUECKON TUCCOLIUALINM;

COCTaBJISITh YPABHEHUS JIEKTPOIUTUYECKOU TUCCOLUMALIMN KUCIIOT, IIEJI0YEH, COJIEH;

OOBSCHATH CYIITHOCTH IIPOIIECcCa ICKTPOIUTHUCCKOMN JUCCOIMAIINN U PEAKIIUi HOHHOTO OOMCHa,



® COCTaBJIITh TIOJIHBIE U COKpAIEHHBIC HOHHBIE YPAaBHEHUS peakiuii 0OMeHa;

® OIpeensTh BO3MOKHOCTh MPOTEKAHUS PEaKIIUii HOHHOTO OOMEHa;

® [PUBOJAUTH PEAKIINU, TOATBEPKAAOIINE KAUECTBEHHBIN COCTAB PA3JIMYHbBIX BEIIECTB;

® ONpEACNsITh OKUCIUTENb U BOCCTAHOBUTEIb;

® COCTaBJIATh YPAaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIX PEAKIIUA;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON pEaKIluy;

e KIacCUMUIIMPOBATh XMUMHUYECKHUE PEAKIIUU MO PA3IMUHBIM MIPU3HAKAM;

® XapaKTEepU30BATh B3aUMOCBA3b MEXKIY COCTABOM, CTPOCHUEM M CBOMCTBAMU HEMETAJIJIOB;

® MPOBOJAUTH OMBITHI MO MOJTYYEHUIO, COOUPAHUIO U U3YUYECHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB:
YIIEKUCIIOTro Ta3a, aMMHUaKa;

® pacIO3HaBaTh OMBITHBIM MYTEM Ta3000pa3HbIe BEIIECTBA: YIIACKHUCIIBINA a3 U aMMHUaK;

® XapaKTEepU30BATH B3AUMOCBSI3b MEXKY COCTABOM, CTPOEHUEM U CBOMCTBAMHU METAJJIOB,;

® Ha3bIBaTh OPraHUYECKHE BEIECTBA MO UX PopMyJie: MeTaH, 3TaH, STUJICH, METAHOJI, 3TAHOJI, TJIULIEPUH, YKCYCHas
KHCJIOTa, aMUHOYKCYCHAsI KUCJIOTa, CTEAPUHOBAs KUCIIOTA, OJIEMHOBAS KUCIIOTA, TJIFOK03a;

® OLICHUBATh BIUSHUE XUMUYECKOT0 3arps3HEHUS OKPYKAIOLIEl Cpeibl Ha OPraHU3M YEJIOBEKA;

® TI'PaMOTHO O0OpaIaThCs C BEIIECTBAMH B MIOBCETHEBHON KU3HH,

® OIpeaensaTh BO3MOKHOCTh IPOTEKAHUS PEAKLIUNA HEKOTOPBIX MPEICTABUTEIEH OPraHMUYECKUX BEIIECTB C KUCIOPOIOM,
BOJOPOAOM, METAJUIAMHU, OCHOBAaHUSMHU, T'AJIOT€HAMHU.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYUUThCH:

* 8bl10B8UCAMD U NPOBEPANb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUYECKUX CBOUCMBAX BeujeCme Ha OCHO8e UX COCMABA
U CMPOeHUs, UX CNOCOOHOCU 8CMYNAMb 8 XUMUYEeCKUe peakyuu, 0 Xxapakmepe u npoOyKmax pa3iuiHvlX XUmMuiecKux
peaxyut;

* Xapakmepuzoeamuv Gewecmed no cocmasy, CmpoeHuIo U COUCMBEAM, YCMAHAGIUBAIOM NPUYUHHO-CIe0CMBEHHbIe
C853U MeAHcOy OAHHbIMU XAPAKMEPUCTNIUKAMU 8eLecmed;



* cocmaeisintb MOJEK)YJIAAPHbLE U NOJIHbLE UOHHbLE YPABHEHUS NO COKpaWéHHblM UOHRHBIM YDABHEHUAM,
® NPOcHO3UpoBsanib CNnocobHOCMb eewecmed npoAeiAntb OKUCJIUMENIbHbLE UTU 60CCNIAHOBUMETIbHbLE ceolicmea ¢
yuemom cmeneHell OKUCIeHUS AIeMEHRMO8, GXOC)ﬂWZ/DC 6 e2o cocmae,

¢ cocmaesiiiimb YpABHEHUA peam;uu”, coomeemcmeyrouux nocieoosamebHoOCmu npeepau;eﬂuﬁ HeopeaHUu4YeCKux
eeuecmes pasjiuvdHvlx Kiaccoes,

* 8blI0BUAMb U npoeepiambsb IKCNepuMeHnailbHo cunoniessvl 0 pesylomamax 6030elcmeus PAaA3TUHYHbLX d)ClKWlOpOG HA
U3MEHeHUue ckopocmu XUMUYECKOLL peaxkyuu,

® UCnojb3oeambs npuo6pemé'HHble SHAHUSL 0751 DKONO2UYECKU cpamoninoco nogeoeHUs 6 OprDfCClIOlelelZ cpec)e;

® UCnojib3o06amo npuo6peméHHble Kniodeeble KomMnemerHyuu npu 6blNOJIHEHUU NPOEKnos U yl{e6H0-MCCJZ6006‘am€]ZbCKMX
3a0ay no U3y4eHUuro C6012CI’I’16, cnocobos noayderHusd u padcno3HadsaHusl eeujecmse,

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUUECKUX NPOYECCax,

* KpUmMu4ecku OMmHOCUMbCsL K NCeBOOHAYYHOU UHGOpMayuL, HedobPOCOBeCMHOl peKiiame 8 CPeoCmeax Maccosol
ungopmayuu;

* 0CO3HABAMb 3HAUEHUE MEOPEMUYECKUX ZHAHULL NO XUMUU OJIsl NPAKMUYECKOU 0esimelbHOCIU 4ell08eKd,

* C030ar0m Mooeu U cxembvl 05l peuleHusl y4eOHbIX U NO3HABAMENbHBIX 3a0ay, NOHUMAMb He0OX00UMOCb
CcOON00eHUsL NPeONUCAHULL, NPEedNA2aAeMbIX 8 UHCMPYKYUSIX NO UCNONb308AHUIO JIeKAPCME, CPeOCms OblmoBo XUMuu u Op



KasengapHo — teMaTu4eckoe IJIaHUPOBaHHE SKJI

Ne IIpakTHyeckas 4acrTb PesyabrarThl: Mara
Tun Tema ypoka
JIMYHOCTHBIE, MeTanpeAMeTHbIE, Ilnan/paxr
ypPOKa
npeaMeTHbIE
1 yeTBepTH
Tema npoekTa « XMMUYECKHUE CIOKETHI B HAYYHO-(aHTACTUIECKUX MTPOU3BEACHUIX)»
BBenenne (5 yacos)
1 | YOH3 | [Ipenmer xumum. [IpaBuna Th. JInunoctabie YY : ®opMupoBaHue nHTEepeca
BemectBa K HOBOMY IIpEIMETY.
Yro nzyuaer xumus. [IpocTeie
cJIoKHBIE BentecTBa. CBoMCTBa MertanpeamMeTHbie:
BEILIECTB.
Perynsarusable YVY][:DPopMU-poOBaHUE MOHATHUSA
Xumnueckuit 35ieMeHT. DopMsbl 0 XMMHUHU U €€ POJIA B )XU3HU YEIIOBEKA
CYIIECTBOBAHHS XUMHUUYECKOTO
KommynukatuBHbie Y'Y J:Dopmu-poBanne
3JIEMEHTA.
yMeHHs paboTaTh B Iapax, OTBEYaTh HA
2 YOM | IlpeBpaienus XUMHUYECKHUE SIBJICHUS UX OTJIMYHE OT | BOIIPOCHI YUUTEISI, YMEHHUE UCIIOJIB30-BaTh
H BemecTs. Poib busnueckux siBneHni. JlocTmkenus XUMHUYECKHUM S3BIK.
XUMUU B )KU3HU XUMHH U UX TTPABUIIBHOE
[lo3naBarenpHble Y'Y /[:DopMu-poBanue
YEJI0BEKa. ucrnoap3oBanue. cropus
yMeHUS HaOJI0AaTh, A€aTh BEIBOABI PU
BO3HUKHOBEHUS U PA3BUTHUSI XUMUHU.
MPOBEACHUU ONBITOB, YMEHUSI padOTATh C
3aKOH COXpPaHEHUS MacCChl BEIIECTB.




YOVP | 3naku XHUMUYECKHNE CUMBOJIBI.
XUMUYECKHUX [IpousHouienue B popmyie.
AJIIEMEHTOB. Jlatunckoe Ha3BaHue. Pycckoe

Ha3BaHeHe.

YOM | Ilepuoanyeckas O0603HaueHNE XUMUYECKUX

H cucrema anemMeHToB. O011ee 3HaKOMCTBO CO
XUMHAYECKUX cTpykTypoi Tabmuist .M.
anemenToB JI. 1. MenzeneeBa: nepuoabl U IPYIIIILL.
Menpeseena.
3HaKu
XUMUYECKHUX
AIIEMEHTOB

YOH | Xumnueckue Xumudeckas ¢popmyia, HHIEKC,

M dbopmyIbI. KO2((PUIIUEHT, 3aITUCH U YTECHHUE
OTtHOCUTENBHAS dbopmyn. OTHOCUTENBHAS aTOMHAS
aTOMHas U Macca. OTHOCUTENIbHAS MOJEKYISIpHAs
MOJIEKYJIsIpHas macca. AmomHas eOUHUYA MAccol.

mMacca

KHUI'OU U C IEPUOJIUYECKON CUCTE-MOM.

IIpeaMeTHBIC: OCO3HAHNE POJIA BEIIECTB:
- OMNpENEeNSATh POJb Pa3IUYHBIX BELIECTB B

IIPUPOJIE U TEXHUKE;

- 0OBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.







Tema 1.ATOMBI XHMHMYECKHX 3J1EMEHTOB(8 4acoB)

YOM | OcHOBHBIE [InanerapHas MOJENIb CTPOEHUS aTOMA.
H CBEJICHHUA O
CocraB aToma: siApo (IPOTOHBI,
CTPOEHUH ATOMOB. .
HEUTPOHBI) U IEKTPOHBI. M30TOMHI.
CocraB aTOMOB. .
XUMHUYECKUN SJIEMEHT.

YOM | Ilepuoanyeckas DneKkTpoHHast 000J0YKa aToma.

H cucrema DHEPreTUYeCKue YpoBHU
XUMHAYECKUX (3aBepIIEHHBIN, HE3aBEPIIICHHBIN).
anemenToB /.M. CrtpoeHne JIeKTPOHHBIX 000JI0UeK
MenneneeBa aTOMOB  TEepBBIX 20 3JIEMEHTOB B
Ctpoenue nepuoanyeckon cucreme /.M.
AJIEKTPOHHBIX MenpeneeBa. I3meHeHue CBOMCTB
000JI04EK aTOMOB. | XHMHYECKUX 3JIEMEHTOB B IIpeienax

MaJibIX IEPUOAOB U TJIABHBIX
NOATPYMII.

YOM | Ilepuonnueckas DOnexTpoHHas 000JI0YKa aTOMA.

H cucrema DHepreTuyecKue ypoBHU
XUMHAYECKHUX (3aBEepLICHHBIN, HE3aBEPIICHHBIN ).

anementoB J[. M.
MeHnaeneeBa
Ctpoenue
AJIEKTPOHHBIX

000JI0YEK aTOMOB.

CtpoeHue 371eKTPOHHBIX 0007I0YEK
aToMOB  nepBbIX 20 3IEMEHTOB B
nepuoanueckon cucreme /.M.
MenpaeneeBa. I3meHeHUE CBOMCTB
XUMHUYECKUX PJIEMEHTOB B IIpeiesiax
MaJibIX EPUOAO0B U TJIABHBIX

JInunoctubie Y'Y [[:DopMu-poBaHue UHTEPECA

K KOHKPET-HOMY XUMHUYECKOMY BJIEMEH-TY,
MOUCK JIOMOJIHUTEIHHON MH(GOpMAIIUU O
Hem.MeTanpeaMeTHbie:

Perynartusnabie YV J[:@opMu-poBaHue

MMOHSATHUM O CTpOC-HUU aTOMaA, XUMHUYCCKOM
CBJ3HM U €€ BUJaX

KommynukatuBHbie Y'Y J[:Dopmu-poBanne

YMEHHS CIIyIIaTh YYUTEIs, BECTU JUAJIOT C
YUUTEJIEM U APYTUMH YUAIIUMH-CS.

[To3HnaBarenpHbie Y Y J[:DopMu-poBaHue
yMeHHS paboTaTh C KHUTOU, YMEHUS
WHTETPUPOBATH 3HAHUSA U3 PUBUKHU B XUMHIO.
IIpeanmeTHbIE:

OOBSICHATH MUP C TOYKU 3PEHUS XUMUU:
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NOATPYIII.

9 |YOM | Uousl. Monnas Houbl nonoXuTenbHbIE U
H XUMUYECKAs CBSA3b. | oTpuliatesbubie. OOpa3oBaHUE NOHOB.
Honnas xumMuueckasi CBSI3b.
10 | YOM | KoBanenrtHnas B3auMoaeiicTBre aTOMOB DJIEMEHTOB —
H CBSI3b. HEMETAJIJIOB MEXKy COOOM.
KoBaneHntHasi HenmoJisipHas
KOBaJICHTHAS TMOJISIPHAsI CBSI3b.
DIIEKTPOOTPULIATEIILHOCTb.
11 | YOM | Meramnnueckas B3aumMoneiicTBue aTOMOB METAJIOB
H XUMUYECKas CBS3b. | MEXAY cO00M — 0Opa3oBaHue
METAJUINYECKON CBS3H.
O0600111eCTBICHHBIC JICKTPOHBHI.
12 | YPK | O600menue u Pewienns ynpaxHeHuit
cUcTeMaTH3aIHA .
. IToaroToBka K KOHTPOJILHOU padoTe
3HAHUM 10 TEMaM
1,2.
13 | YPK | KonTponbHas
pabota Nel no
Teme 1 u 2.

Tema 2.IIpocThie BemecTBa (7 4acoB)
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14 | YOH | IlpocTtsie [lonoxenue 3J1eMEHTOB METAIIJIOB B
M BEIIECTBA II.C.X.D. I.1A. Menneneena
-METaJIbI. Crpoenue atoMoB MeTaiuoB. O01ue
dbu3uYecKre CBOMCTBAa METAILIIOB.
15 | YOH | IIpoctbie [Tomoxenue 31EMEHTOB HEMETAIIJIOB B
M BEILIECTBA MEPUONYECKON CUCTEME.
-HEMETAJLJIBI. CtpoeHune aToMOB HEMETAJJIOB
KoBaneHntHast HenoJisipHasi CBs3b.
®du3nYeCcKue CBOMCTBAa HEMETAIJIOB.
Annomponus.
16 | YOM | KonnuecTBO KommuecTBO BeliecTBa U € IMHUIIBI €T0
H BEIECTBA U3MEPEHUS: MOJIb, MMOJIb, KMOJIb.
[Tocrostnuas ABoraspo. MosnsipHas
Mmacca.
17 | YOH3 | Konmu4aecTBo KonnuecTBo BelecTBa U €JMHULIBI €70
BEILIECTBA U3MEPEHUS: MOJIb, MMOJIb, KMOJIb.

[TocTosinHast ABoraapo. MomnsipHas
Mmacca.

JInunoctHblie Y'Y J1:OBnaae-uue HaBbIKa-MU
JUISL TIPAKTU-YECKOM JeATENb-HOCTH.

MeranpeamMerHble:

PerynatusHeie Y'Y ]J[:DPopMu-poBaHUe IMOHATUS

O MCTaJI-JIaX, HCMCTAaJlJIaX, KOJIMYCCTBC BCILICCT-
Ba.

KommyaukatuBable Y Y/ YMeHue

COTPYJIHUYATh C YUYUTEJIEM B TIOUCKE U cOope
uH(pOpMaIIIH, CITYIIATh €ro.

[To3naBarensubie YVY/I: YMenue pabotats ¢
y4eOHU-KOM, JOTOJTHUTEIbHON
JIUTEPATYPOU.IIEPUOTUIEC-KOU CUCTE-MOM.

IIpeamerHbie: HayuuTbCs BBITOJIHATH
pacduersl C  MCHOJIb30BAHUEM  MOHSTUU
«KOJMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIpHBIH  O00BEM Ta30oB», «IOCTOSIHHAs

35




ABoraapo».

2 4yeTBepTH

Tema IMPOEKTAa «3HauyeHHe COJIM B )KM3HH YeJI0BeKa»

18

YOH3

MousipHblil 00BEM
ra3os.

[TonsiTue 0 MONSIPHOM 0OBbEME Ta30B.
Hopmanbhbie ycnosusi. Creactaue
3akoHa ABorajipo. Beinmonnenue
yIpaXXKHEHUH C UCTIOTb30BaHUEM
MOHSITHI: «00BbEM», «MOIbY,
«KOJIMYECTBO BEIIECTBAY, «MACCay,
«MOJISIPHBINA 00bEM.

19

YOM

MonsipHbIil 00BeM
ra3os.

[TonsiTvie 0 MOISIPHOM 0OBEME TA30B.
Hopmanwubie ycnoBus. Cnencraue
3akoHa ABorajipo. BeinmosiHeHue
yIpaXKHECHUH C UCIIOTb30BaHUEM
IIOHSATHI: «00BEMY, «MOJIbY,
«KOJMYECTBO BEIIECTBA», «MOJISPHBIN
00BEM».

20

YOVP

O0o0Ommenue u
cHUCTEMaTH3alus
3HAaHWUH 1O TeMe
«IIpocteie
BEIIICCTBAY.

Pemenue 3amau n ynpaxHeHU

[IpoBepounas padora.
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Tema 3.CoennHeHre XMMHYECKUX 31eMeHTOB ( 15 yacoB)

21 | YOH3 | Ctenensb bunapHble coeTMHEHMUS.
OKHMCJIECHUS
IloHsTHE O CTEIIEHU OKMCIICHUS.
OrnpeneneHue CTENEHU OKUCIICHUS B
OuHapHBIX coequHeHusix. CocTaBieHUe
(dbopMyITBl OMHAPHBIX COCTUHEHUH TIO
CTEIICHU OKHMCJICHUS., OOIIMIA CITI0CO0
UX Ha3BaHMUSL.
22 | YOH3 | Baxueiiue OKcuibl ¥ JE€Ty4ue BOJIOPOAHBIE
KJIAaCChl OMHAPHBIX | COCTUHEHUS:
COEeIMHEHU.
CocrapiieHHEe XUMUYECKUX (PopMyII, UX
Ha3BaHue. Pacuersl o hopmynam
OKCHJIOB.
23 | YOH3 | OcuoBanus. CocTaB 1 Ha3BaHHE OCHOBaHMU. X
kiaccudukarms. MHauKaTopsl.
24 | YOH3 | KucaoTsl. CocTtaB ®W Ha3BaHue Kwuciaor. HMx
knaccudukarus. MaaukaTopsl.
25 | YOH3 | Counn. CoctaB uW HOMEHKJIaTypa COJEH.

Cocranenue GpopmyIl cCoeu.

JImuHocTHbIe YY /: YMeHHe HC0nab-30BaTh
3HaHUS B ObITYy. MeTanpeaMeTHbIe:

Perynatusubie Y'Y /1. PopMUpOBaAHUE ITOHATUSA
O CTEIECHU OKUCIIE-HUs, KIAaCCOB COCAUHEHUN,
YUCTHIX BEILECT-BAaX U CMECAX
Kommynukarusable YVYJI: YMmenue pabortats B

napax, B rpynmnax, OTB€4aTb Ha BOIIPOCHI
YUUTEIIS

[To3naBatensHble YVY]I: YMeHue paborats C
yueOHU-KOM, YMEHHE COMOCTAaBIATh, pad0OTaTh C
dbopmyaMu.

IIpeanmeTHbIE:
IIPOLIECCOB:
NPUBOAUTH NPUMEPHI XUMUYECKUX MPOLIECCOB B
PUPOIE;
HaXOAUThb 4YEPTHI,

pPacCMOTpEHHE  XHUMHUYECKUX

00

06H_[I/IX INpHU3HaKaX XHMHUYCCKHX IIPOOCCCOB U

CBUACTCIbCTBYIOIINC

HX pa3jInuugx.

HCII0JIb30BAaHUE XMMHUUECKUX 3HAHUH B 6BITy:
OOBSICHATH 3HAUCHHUE BCIICCTB B JKH3HH H
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XO3AUCTBE YEIIOBEKA.

OOBSICHATH MHP C TOYKHU 3pCHUSA XUMHU:

MNePeHUCIIATH OTJIMYUTCIIBHBIC CBOMCTBA
XUMHUYCCKHUX BCIICCTB,

pas3imiaTb OCHOBHBIC XUMHWYCCKHUC IIPOLCCCHI;
ONpCACIIATh OCHOBHBEIC KJIaCChbl
HCOPTaHUYCCKUX BCUICCTB,

MOHUMAThb CMBICJII XUMHUYCCKUX TCPMHUHOB.

26 | YOM | Comn.
H
27 | YPK O0o001IeHne u Knaccudukanus BEIIIECTB.
CHCTEMAaTH3aIHus VYrhpaxHeHuss B COCTaBlICHHH (OpPMYII
3HAHUM 10 TeMe BEIIECTB MO MX Ha3BaHUIM. PacueTsl
«CoennHeHus 0 XUMHYECKUM (POpMYyJIaM.
XUMHUYECKHAX
3JIEMEHTOB»
28 AmopdHbIe U BemecTtBa MOJIEKYISIPHOTO CTPOEHHUS.
YOH3 | kpucrammueckue | 3aKOH MIOCTOSIHCTBA BEILIECTB.
BEIICCTBA. Monexynspuovie, UOHHLIE ,aMOMHbBIE U
Kpucramnmuueckue | memaniuuecxue Kpucmaiuyecxkue
PEIIETKH. peuemxu. 3a8ucumocma ceolicme

eewecme om muna Kpucmaﬂﬂuuecmﬁ
peuenkKu.
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29 | YOM | Yucrteie BeniectBa | IloHsITHE O YHMCTOM BEIIECTBE U CMECH,
H U CMECH. ux omanuume. IIpumepsl  cMmecen.
Cnoco0b1 paszeseHus CMecei.
OuncTKa BEIIECTB.
30 | YOVYP | [Ipaktuueckas Odopmiienue paboThI.
pabota Nel.
AHaln3 MOYBLI U
BOJIBL.
31 | YOH3 | MaccoBas moas [Toustue o 10j1€ KOMIIOHEHTA B CMECH.
KOMITOHEHTOB U Brraucnenue MaCcCOBOH JIOJIH
CMECH. KOMITOHEHTA B CMECH.
3 yeTBEpPTH
Tema npoekta «Moii JJIOOMMBIH XUMHYECKHUI JJIEMEHT»
32 | YOM | MaccoBag noiist [TousaTre 0 noJjie KOMIIOHEHTA B CMECH.
H KOMIIOHEHTOB U Brruncnenue MacCOBOH J0JIU
CMECH. KOMITOHEHTA B CMECH.
33 | YOVP | [Ipaktuueckas Beruucnsate Maccy caxapa u 00beMm
pabota No 2 BOJbI HEOOXOIUMBIE TS
[Ipuroronenue MIPUTOTOBJIEHUS PaCTBOPA.

pacTBOpa caxapa ¢
3aJITaHHOM
MacCCOBOH JTOJIEN
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pPacTBOPEHHOTO
BEIIICCTBA.

34

YPK

O60011eHne 1 Pemenne 3amay W ympakKHEHHI.
CUCTeMaTH3aIIUs [ToaroToBka K KOHTPOJIBHOU padoTe.

3HAHMUU 10 TeME
«IIpoctsie
BEILIECTBA» U
«CoenquHeHnsd
XUMHYECKUX
2JIEMEHTOB'.

35

YPK

KontponbHas
pabora Ne2.mo
TeMam 2 U 3.

Tema 4.U3meHenus1, npoucxoasimue ¢ Bemecrsamu(11 yacon)

36

YOH3

SIBnenus ¢pusznueckue u
XUMUYECKHE.
XUMHYECKUE PEAKIUH.

Ousnyeckue sasieHus. llonarue o
XUMHYECKHX  SIBICHUSAX M  UX
OTIUYHME OT (U3UYECKHUX SBICHUIA.
Xumnueckas peakuud. [IpusHaku u
YCJIOBUS NPOTEKAHUS XUMHUYECKUX
peakuuii.  OK30TE€pMHUYECKHE U
SHJIOTEPMHUYECKHUE PEAKIIUU.

JInunoctubie YY/: YMeHne unrerpupoBathb
ITOJIyYCHHBIE 3HAHUSI B IPAKTU-YECKOMN KU3HU

MertanpeamMerHble:

PerynartuBHble YV :@opMu-poBanue

MOHSITHUH O XUMHUYC-CKUXPCAKIN-AX, UX THUIIAX]
YMCHUS IMCAaTh pCaKIIM U paCcCTaB-
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37 | YOM | SBnenus pusnveckue u
H XUMHUYECKHUE.
XUMHUYECKUE PEAKIUH.
38 | YOH3 | Xumuueckue 3aKkoH COXpaHEeHUs MacChl
YpaBHEHHS. BeuiecTB. [loHsATHE O XMMHUUYECKOM

yYpaBHEHUU. 3HAYCHUE HUHJEKCOB U
KO2(PUIIUECHTOB. CocraBnenue
YPaBHEHUN XUMHUYECKUX PEAKIIUH.

JThYPAaBHC-HUCB XUMHWYCCKUX PCAKIIUUN-AX.

Kommvyaukatusabsie YVYJI: YMeHue Bectu

Janor, paboTaTh B mapax, paboTaTh ¢
YUUTETIEM.

[lo3znaBatenbpHbie YVY]I: YMeHue padborats C

yueOHU-KOM, IEPUOJUUECKOI CUCTE-MOH,
IITOPUTMOM PACCTAB-JICHUAKOI(PPU-ITUEHTOB
B XUMHUYECKUXYpPaBHE-HUAX; YMEHUE
UHTETPUPOBATh 3HAHUS U3 PUBUKHU B XUMHIO
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39

DH3

MBI XUMHYECKHX
peakumii. Peakuuu
pa3jio:KeHus,
coeTMHEeHHUs

CymHOCTh peakuuii pas3ioKeHus,

COEIMHEHHS], 3aMelnieHue u
oOmena. [lowsamue o cropocmu
XUMUYECKUX peaxkyuti.
Kamanuzamopui. CocraBnenue

YPaBHEHUM pPEaKUUM YKa3aHHBIX
TUIIOB.

IIpenmeTHble: OOBACHATH MHUP C TOYKHU
3pEHUsI XUMHHU:

—IEPEYUCHATh  OTJIMYUTEIBHBIE  CBOWCTBA
XUMHUYECKUX BEIIECTB;

—pas3nu4arhb OCHOBHBIE XUMUYECKHE
IIPOLIECCHI;

-OIIPENEIIATh OCHOBHBIE KJIACChI

HCOPTaHUYCCKUX BCUICCTB,
-IIOHUMAaThb CMBICJI XUMHUYCCKNX TCPMHUHOB.

OBJIaJCHUEC OCHOBaMH MCTOJOB IIO3HAHMUA,
XapaKTCPHBIX IJII CCTCCTBCHHBIX HAYK!

-XapaKTEepPU30BaTh  METOABl  XUMHYECKOM
HayKH (HabmroieHue, CpaBHCHHE,
OKCIIEPUMEHT, HM3MEPEHHUE) MW HUX pOoJib B

IIO3HAHUU TIPUPOJIBL,

- IMpOBOAUTH XUMHUYECCKHC OITBITHI n

HKCIIEPUMEHTHI U OOBSICHATH UX PE3YIbTATHI.

YMEHHE OLECHUBATh IOBEJCHUE 4YEJIOBEKa C
TOYKHU 3PECHUS XUMHUYECKON 0€30MacHOCTH IO
OTHOLIEHUIO K YEJIOBEKY U MPUPOJIE:

- WCIIOJIb30BaTh  3HAHUS  XUMUU

COOJIIOIEHU U

pu

IIpaBHJI HCIIOJIBb30BaHNA
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40

DMH

MBI XUMHYECKHX
peakumii. Peakuuu
pa3jio:KeHus,
coeTMHEeHHUs

CymHOCTh peakuuii pas3ioKeHus,

COEJIMHEHHS, 3aMelnieHue u
oOmena. [lowsamue o cropocmu
XUMUYECKUX peaxkyuti.
Kamanuzamopui. CocraBnenue

YPaBHEHUM pPEaKUUM YKa3aHHBIX
TUIIOB.

OBITOBBIX XUMHUYCCKHUX IpCrapaToB,

— pas3mmiaTb OITaACHBIC u Oe30IacHbIe
BCIICCTBA.
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41

DH3

[IIbI XUMU4Y€CKHX
peaxkumi.

AKIINH 3aMCIIICHUAA,

CymHOCTh peakuuil pasioKeHus,
COCMHEHUS, 3aMEIICHUE 151
oOmena. [lowsamue o cropocmu
XUMUYECKUX peaxyuu.
Kamanuzamopui. CocraBnenue
YPaBHEHUM pPEaKUUM YKa3aHHBIX
TUIIOB.
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ooMeHAa
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42

DMH

MBI XUMHYECKHX
peakumii. Peakuuu
3aMelnleHus, 00MeHa

CymHOCTh peakuuil pasioKeHus,
COCMHEHUS, 3aMEIICHUE 151
oOmena. [lowsamue o cropocmu
XUMUYECKUX peaxyuu.
Kamanuzamopui. CocraBnenue
YPaBHEHUM pPEaKUUM YKa3aHHBIX
TUTIOB
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43 | YOVYP | PacuyeTtsl o Pemenune pacueTHbIx 3ama4.
XAMHUYECKAM
ypaBHEHUSIM.

44 | YOVP | Ilpaktuueckas pabota
Ne3. [Ipu3snaku
XUMHUYECKUX PEaKIHM.

45 | YPK O0o0111eH1E U Pemenne 3amau u ynpaxHeHHH.
CUCTEMaTU3aLusA [ToaroroBka K KOHTPOJIBHOU
3HaHUH 110 Teme 4. pabore.

46 Kontponsnass  pabota

Ne3. o teme 4.
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Tema S5.PacTtBopenne. PactBopbl. CBOMCTBAa pACTBOPOB 3JIEKTPOJIHUTOB.

47 | YOH3 | PactBopenue kak | PactBopsl. ['uapartsr.
buzuKo — | Kpuctammoruapatsl. TernoBsie
XUMHAYECKHUM SIBJICHUS TIPU PACTBOPECHUMU.
mpoiiecc. Tuns! | HackiieHHbIC, HEHACKIIIICHHBIC U
pPacTBOpPOB. NePEHACHIIIICHHBIE PACTBOPHI.
3HavyeHUE PacTBOPOB.
48 | YOH3 | DnekTponuTiueck | DIEKTPOIUTHI U HEAIEKTPOIHTHI.
as IUCCoIraIus DIEeKTpOIUTHYECKAS JUCCOITUAIINS.
Cmenens ouccoyuayuu. Cunvhble u
crabvle snekmpoaumol. Jlucconyanusi
KHUCJIOT, OCHOBAaHUU U COJIEH.
49 | YOM | DNeKTpOIUTHYECK | DIIEKTPOIHUTHI U HEAIEKTPOIHTHI.

H ast TUCCOITUAIIHS DIEeKTPOIUTHYECKAS JUCCOIUAIINS.
Cmenens ouccoyuayuu. Cunvhble u
crabvle snekmpoaumol. Jlucconnamnms
KHCJIOT, OCHOBAaHMUH U COJICH.

50 | YOH3 | HonHsbIe CyIIHOCTh peakIii HFOHHOTO OOMEHa 1
ypaBHEHUS ycioBus ux nporekanus. CocTaBieHue
peaxIui MIOJTHBIX M COKPAIIEHHBIX HOHHBIX

JInunocrusbie YY/: opMmupoBanue ymeHUs
WHTETPUPOBATH 3HAHUSI O PaCCTBO-pax,
KHUCJIOTaX, OCHOBAHMAX, COJISIX M OKCHIaX B
IIOBCETHEBHYIO )KU3Hb.

MertanpeamerHble:

PerynatusHble YV ]J[:D@opMu-poBaHUEe NOHATUN

0 pacTBO-pax, MEKTPO-TUTHUECKON
JTMCCOIMAIINK, HOHHBIX ypaBHE-HUAX, KHCIIO-
TaX, OCHOBA-HUM, COJISAX, OKCUJIOB, OKHCIIU-
TEJIbHO-BOCCTAHOBUTEIIb-HBIXPEAKITU-SX.

KommyHnukatusHble YVY]I: DopMupoBaHue

yMeHHs paboTaTh MHAMBUAYAIBHO U B TIapax,
COTPYJHUYATh C YYUTEIIEM, YMEHUE 3a/1aBaTh
BOIIPOCHI

Ilo3naBarenbpHble Y Y]I: DopMupoBaHue

yMeHHS paboTaTh C Y4COHHUKOM, alTOPUTMAMHU
COCTaBJICHUSI NOHHBIX YPAaBHCHUH H
paccTaHOBKH KO PU-IIUEHTOB B OKUCIIH-
TETHHO-BOCCTAHOBUTETb-HBIX PEAKITUU-SX.

IIpeamerHbie:
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ypaBHeHUi peakuuid. Tabauna O6oOmenne cBefeHU 00  OKCHUIax, WX
PacTBOPUMOCTH KHUCIIOT, OCHOBAaHUN U | KJIaCCU(PUKALMK U XUMUYECKUX CBOMCTBAX.
COJICH B BOJIC.
Hayuutbcs 3aIMChIBATH OKHCJIMTEIBLHO-
51 | YOVP | [IpakTuueckas BOCCTAHOBHTEJIbHBIE peaKIuu. 3HaTh:
pabota OKHMCJINTE]Ib M BOCCTAaHOBUTEIb, OKHCJICHUE H
Ned . VcaoBus BOCCTaHOBJICHHE.
MIPOTEKAHUS
YMeTh COCTaBJISATh YpPaBHEHUSI OKUCIUTEIBHO-
XUMHUYECKHUX .
. BOCCTaHOBUTEIBHBIX peakiuit METOJIOM
peakiui  Mexay
AJIIEKTPOHHOTO OanaHca.
pacTBopamMu
AIEKTPOJIUTOB  JIO 3HaTh CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB
KOHIIA. U HEMETAJIJIO0B, KHCIOT M COJEHM B CBETE
npeACTaBICHUN 00 OKHMCJIUTEIBHO-
52 | YOM | Kuciortsl, ux OnpeneneHue KUCIOT KaK
BOCCTAHOBHTEJIHHBIX MTPOIECCaX.
H Kiaccudukaius u | 3JeKTpoauToB. Kmaccudukanus
CBOICTBA. KHUCIIOT TI0 Pa3IMYHBIM MPU3HAKAM.
TunuyHbIe CBOMCTBA KUCIIOT:
B3aMMOJICHCTBUE UX C METaJlJIaMU,
OCHOBHBIMH OKCHJaMH, OCHOBAaHUSIMHU
U COJsIMH. Psi1 HanpsKeHUsT METAJIOB.
53 | YOH3 | Kucmotsl, ux Onpenenenue KUCIOT KaK

KJIaccuukaius u
CBOMCTBA.

anekTpoauToB. Kinaccudukams
KHUCJIOT MO Pa3IUYHbIM MPU3HAKAM.
TunugHpie CBOMCTBA KUCHIOT:
B3aMMOJICUCTBHE X C METAJLIaMHU,
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OCHOBHBIMHU

4 yeTBepTH

Tema npoekra «KuC/10THI B IpUpoOIE»

YOH3 | OcHoBaHus, ux Ornpenenenne OCHOBaHUN Kak
kiaccudukanus u | 35ekTpoautoB. Knaccudukanus
CBOMCTBA. OCHOBaHMM. TUIMUYHBIE CBOMCTBA
OCHOBAHMM; B3aUMOJCHCTBHUE C
KHUCJIOTaMU (peakilusi HeUTpaau3aiun),
B3aUMOJIECHCTBHE MIEJIOUEH C
pacTBOpaMu COJIEN U OKCHUIAMHU
HeMeTaJuI0B. Pa3znoxxeHue
HEPACTBOPUMBIX OCHOBAHU.

VYOM | OcHoBanms, ux OrnpeneneHne OCHOBaHUN Kak
H Kiaccudukaiums U | 3JeKTpoauToB. Knaccudukanus
CBOICTBA. OCHOBaHHMU. THUITMYHEIE CBOMCTBA

OCHOBAHHMM; B3aUMOJCHCTBHE C
KHUCIIOTaMH (peakiusi HeUTpanu3anun),
B3aMMOJICUCTBUE MIEIOYEH C
pacTBOpaMu COJIEN U OKCHUJIAMHU
HeMeTaUIOB. Pa3noxenue
HEPACTBOPUMBIX OCHOBAHUM.

YOH3 | Okcunsl, ux CocTaB OKCHI0B, UX KIacCUPUKAIIASI
KJIacCu(uKaIusa 1 | HecoJaeoopasyoIme u
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CBOUCTBA

cosieo0pa3zytoiiue (KUCIOTHBIC U
ocHOBHBIC). CBOMCTBA KUCIOTHBIX U
OCHOBHBIX OKCH/JIOB.

57

YOM

Oxcuapl, ux
Kjaccuduxanus u
CBOMCTBa

CoctaB OKCUOB, UX KiaccuUKanus
Hecoseo0pasyronme 1
cosieoOpa3zyromue (KUCIOTHBIC U
ocHOBHBIE). CBOICTBA KUCIIOTHBIX U
OCHOBHBIX OKCH/IOB.

58

YOH3

Comu, ux
CBOICTBA.

OnpeneneHue conen Kak
AJIEKTPOJIUTOB. XUMUYECKUE CBOMCTBA
coJieii, 0cOOCHHOCTH B3aUMOJECHCTBHS
¢ MeTayiamMu. B3aumoneicTsue ¢
KHUCJIOTaMH, IISJIOYaMU U COIIMH
(paboTa c TabnHIIeH PACTBOPHUMOCTH )

59

YOM

Comn, nx
CBOMCTBA.

OrnpeneneHue conen Kak
BJICKTPOIUTOB. XUMHYECKUE CBOMCTBA
coJieii, 0cCOOCHHOCTH B3aUMOEHCTBHS
¢ MeTajutaMu. B3aumonaencTue ¢
KHCJIOTaMH, IIEJI0YaMU M COJISIMH
(pabota ¢ TabiuIel pacCTBOPUMOCTH )

60

YOH3

I'eneTnueckasa
CBSI3b MEXKITY
KJ1accaMu

IloHgTHE O TEHETUUECKOM CBA3U U
TEHETUYECKHUX PsiflaX METAJJIOB U
HEMETAJIJIOB.
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HEOPTraHUYECKUX
COEIUHEHUU

61

YOVP

[IpakTnueckas
pabota NoS5.
CBolicTBa KUCJIOT
OCHOBaHUH,
OKCHJIOB U COJICH.

62

YPK

O0o001IeHNE U
CUCTEMATU3ALIMS

3HAHWUU 110 TEME 5.

BrinosiHeHue ynpaxHeHU Ha
F€HETUYECKYIO CBs3b. Pemenue
pacUeTHBIX 3a71a4 Ha BBIYMCIIEHUE T10
YPaBHEHUAM PEAKLIHMN.

63

YPK

KontponbHas
pabota No4

Ilo Teme 5.

64

AHanus
KOHTPOJIBHOMN
paboTHI.

65

YOH3

OKUCIIUTETBHO-
BOCCTAaHOBUTEJIbH
bI€ PEaKITUHU.

IlonsaTne oxuciaeHue u

BOCCTAQHOBJICHHE, OKUCIIMTESIIN U
BOCCTAHOBUTEJIH, ONPEICICHUE
CTEIICHHU OKHMCIJICHUS 3JIEMEHTOB.
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66 | YOM | OxkuciautenbHo- [lonsiTue okucneHue u
H BOCCTAHOBUTENILH | BOCCTAHOBJICHUE, OKUCTUTEIU U
bI€ PEAKIIUU. BOCCTAHOBHTEIIH, ONpE/IETICHUE
CTEIMEHU OKHUCJICHUS DJIEMEHTOB
67 | YOVYP | Ilpaktuyeckas
pabota Neb.
Pemenne
AKCTIEPUMEHTAIbH
BIX 33J1a4.
68 | YVOVP | [losmopenue llosmopenue mamepuana 8 knacca —
mamepuana 8 OCHOBHbLIX NOHAMUM, 3AKOHO8 U Meopull
Sauqu Knacca yepes 3HAKOMCMBO C HCUZHBIO U
md 0esimebHOCMbIO YYEHbIX,
poeK OCYWeCmeUBUIUX MU OMKPLIMUSL.
mos
9 k1ace
Ne [ara Tema ypoka ®opma Buabl yueOHOM 1eATEJIbHOCTH
n/m | Ilman | dakr OpraHu3anuu
YPOKa

IloBTOpeHue u 00001IeHNe cBeleHUI M0 Kypcy 8 kiaacca. Xumunuyeckue peakuuu (5 4)

Knaccudukanus
HEOPraHWYECKHX BEIECTB

Ypok
YCBOCHMUS

XapaKkTepu3yrTOKCUIbI, THIPOKCUIBI (OCHOBaHUS,
aMm(doTepHbIe THAPOKCHIBI, KUCIOPOICOEPKAIIIE
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U WX HOMEHKJIaTypa

HOBBIX
3HAHUU

KHUCIIOTBI) ¥ COJIU 1O IJIAHY: COCTaB, CIIOCOObI
oOpa3oBaHusl Ha3BaHU, XapaKTEPHbIC CBOMCTBA U
nosydeHue. KimaccuuupyroT OKCUIbI, THIPOKCU B
(ocHOBaHUS, aMPOTEPHBIE TUAPOKCUIBI,
KHUCIIOPOACOAEPKAIINE KUCIIOThI) U COJIU MO PA3THUYHBIM
MpU3HAKaM. YuaTcs MOJITBEPKIaTh XapaKTEPUCTUKY
OTJICNIbHBIX MPEJICTABUTEIIEH KJIACCOB HEOPTAHUUECKUX
BEILIECTB YPABHEHUSIMH COOTBETCTBYIOIIUX PEAKITUH.
PackppiBatoTB3aMOCBSA3b MEKY KJlacCaMH
HEOPraHMYECKUX COCTMHEHUMN, KaK TeHETUUECKYIO

Knaccudukanus
XUMHUYECKUX PEaKIuii 1o
Pa3IMYHBIM OCHOBaHUSIM

Ypok
YCBOCHMUS
HOBBIX
3HaHUM

OOBSACHSIOTIIOHATHS «XUMUYECKas peaKmus», «pCakKunmn
COCAMHCHMUA, «PCAKINU PA3JIOKCHUA), KPCAKIIUH
06M€Ha», «PpCaKIMH 3aMCIICHUA», «PCAKIIUN
HCﬁTpaHHSaHHH)), OK30TCPMHUUYCCKHUC PCAKIINN,

Bxognas
JTUarHocTudeckas pabora

Ypok
KOHTPOJIA
3HaHUMN

(QHIOTEPMUYECKHE PEAKIINNY, KOOPATUMbIE PEaKIIUn»,
«HEOOpaTUMBIE PEAKITUNY, OKUCITUTEIBHO-
BOCCTaHOBHTEIIbHBIE PEAKIIUNY», «TOMOTCHHBIE PEAKIINN,
«TETePOreHHBIC PEAKIINNY, «KATATUTHUECKUE PEAKITUNY,
«HEKATAJIMTUYECKUE PEAKIINN, «TEIIIOBOM A ekt
XUMHYECKOU peakmun». KimaccupuuupyroT XuMHISCKUE
peakiuu Mo pa3IndyHbIM OCHOBaHUAM. OTpenensoT
OKHUCJIUTETh U BOCCTAHOBHUTEIb, MIPOIIECCH OKUCIICHUS U
BOCCTaHOBJICHHUS.

HabromaroT 1 ONMChIBAIOTPEAKITNN MEXKTy BEIIECTBAMU

[TonsiTrie 0 ckOpoOCTH
XUMHYECKOU PEAKIIH.

Ypok —
HCCIICIOBaHNE

OOBSACHSIOT YTO TAKOE «CKOPOCTh XUMHYECKON PEaKIIHM.
ApPryMEHTUPYIOTBBIOOp €IMHUI] U3MEPEHHUSI.

Karanus

Y cTaHaBIUBAOTIIPUUYUHHO-CJICACTBEHHBIC CBSI3U BIUSHUSA

pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMUUYECKUX PEAKIIHH.

HaOmtonaroT 1 OMUCHIBAIOT PEAKIIMU MEXKITY BEIIECTBAMH C
MOMOIIBIO PYCCKOTO (POHOTO) SA3bIKA U S3bIKA XUMHHU.
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[ [pOBOASITONBITHI, TOATBEPKAAIOIINE 3aBUCUMOCTb
CKOPOCTH XMMHYECKOM peaklMK OT PA3IHYHbBIX (PaKTOPOB

Xumuyeckue peakuuu B pacrpopax (10 1)

DNIEKTPOJIMTHYECKAS
JTUCCOITUALIUS

Ypok -
UCCIIEOBAHUE

XapakTepu3yroT NOHATHUS «3JEKTPOJIUTHUYECKAS
JACCOLIMALIUS», «ATIEKTPOJIUTHIY, «HEIIEKTPOIUTHIY.

Y cTaHaBIMBaOTIPUUYUHHO-CIEACTBEHHBIE CBSA3U MEXKIY
MPUPOAON INEKTPOJIUTA U CTENECHBIO €r0 TUCCOIUALINH.
Y cTaHaBIMBaOTIPUUYUHHO-CIEACTBEHHBIE CBSA3U MEXKIY
TUTIOM XUMHUYECKOMN CBSI3U B DJICKTPOJIUTE U MEXAHU3MOM
€ro JAMCCOLMAIIUH.

OCHOBHBIE TTOJI0KEHHUSA
TCOPHH
3IEKTPOIUTHICCKOM
nuccormanuu (TIO]1)

Ypok
YCBOCHMUS
HOBBIX
3HaHUM

XapaKTepu3yrT MOHATHUS «CTEIEHb TUCCOLMAILINI,
«CHITBHBIE 3JIEKTPOJIUTBIY, «CIA0BIC AICKTPOJIUTHIY,
«KaTHOHBI», KQHHUOHBI», «KUCIIOTHI», «OCHOBAHUSI,
«costm».CoCTaBISIOTYPaBHEHUS AJIEKTPOITUTHYECKOM
JIMCCOIMAIINH KUCJIOT, OCHOBAHUM M COJIEH.
NnnrocTpupyroTinpuMepaMu OCHOBHBIE TTOJIOKEHUS
TEOPHUH PICKTPOIUTHICCKON TUCCOLHAIINH.
Pa3nnyaloTKOMIIOHEHTHI 10Ka3aTEIbCTB (TE3UCOB,
apryMeHTOB U (POPMBI TOKA3aTEITHLCTBA)

XMUMHUUYECKUE CBOWCTBa
KHCIIOT B cBeTe T/

KomOuaMpOB
aHHBIN YPOK

XMUMHUYECKUE CBOWCTBa
KHCIIOT B cBeTe TO/]

Ypok-
MPaKTUKYM

XapakTepu3yroToOIIMe XUMUYECKHE CBOMCTBA KHUCIIOT C
MO3ULNH TEOPHUU BIICKTPOIUTHYECKON TUCCOLUALINY.
CocCTaBIsIOTMOJICKYJISIPHBIE, TTOJHBIE U COKPAIIEHHbIC
VIOHHBIE YPABHEHUS PEAKIUI C yYaCTHEM KHUCIIOT.
ApryMEeHTHUPYIOT BO3MOKHOCTh IMTPOTEKAHUS PEAKIIUN C
y4acTHEM KHCJIOT Ha OCHOBE IpaBuiia beproiuie u psiaa
AKTUBHOCTH MeTaJUIOB. [[pOBOASTONBITHI,
MOJITBEPKIAIOIINE XUMHUYECKUE CBOMCTBA KUCIIOT, C

COOJIIOJICHHEM MPABUII TEXHUKH 0€30MaCHOCTH.
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Hab1r01a10T ¥ ONUCHIBAIOTPEAKIIUHN C YHACTUEM KHUCIIOT
C IOMOIIIBIO PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKa XUMUHU

10 XUMHYECKHUE cBorictBa | KomOuHupoB | COCTaBISIOT MOJICKYJISIPHBIC, MIOJHBIE U COKPAIIIEHHbIE
OCHOBAaHUM B CBETE TEOPUM | aHHBIM YPOK | MOHHBIC YPABHEHHUS PEAKLUU C YYaCTHEM OCHOBAHUM.
BIEKTPOIUTHUYECKOU ApryMEeHTUPYIOTBO3MOKHOCTb MPOTEKAHUS PEAKIIUAN C
IMUCCOLMAIIUN y4acTHEM OCHOBaHMI Ha OCHOBE ITpaBuiia beproie.
[TpoBOASTONBITHI, TOATBEPKIAOIINE XUMUUECKUE
CBOMCTBAa OCHOBAaHUH, C COOJIFOICHUEM MPABUII TEXHUKHU
0e3omacHocTr. HabmroaroT v ONMMCHIBAIOTPEAKIIHH C
Y4aCTHUEM KHUCJIOT C TOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA
1 SI3bIKa XUMHUHU
11 XUMUYECKHUE CBOMCTBA Ypok XapakTepu3yroT 00IIHe XUMHIECKHE CBOMCTBA COJICH C
cojlei B CBETE TEOPUU YCBOCHMUS MO3UIIMIA TEOPUH DJICKTPOITUTUUECKON TUCCOIUALINH.
BIEKTPOIUTUYECKOU HOBBIX CocCTaBIsIOTMOJICKYJISIPHBIE, MTOJHBIE U COKPAIEHHbIC
IACCOLIMAN 3HAHUU HMOHHBIC YPABHEHUSI PEAKIUN C y4aCTUEM COJIEH.
ApryMEeHTUPYIOTBO3MOKHOCTb MPOTEKAHUS PEAKIIUN C
y4acTHEM COJIEM HA OCHOBE npaBuiia beprose. lIpoBoasT
OIIBITHI, TOJATBEPKAAOIINE XMMHUYECKUE CBOMCTBA COJIEH,
C COOIIOICHUEM MPABUJI TEXHUKH 0€30IaCHOCTH.
HabmronaroT 1 OnUCHIBAIOTPEAKIIUN C Y4ACTHEM COJICH C
MTOMOIIBIO PYCCKOTO (POTHOTO) A3bIKA U S3bIKA XUMUU
12 [TonstTe o  ruaponuse | KomOuHUPOB | YCTaHABIMBAIOT 3aBUCHUMOCTH MEXIY COCTABOM COJIA U
coneun aHHBIA YPOK | XapaKTEepOM TUIApoJin3a. AHATHU3UPYIOT CPEeay pacTBOpa
COJIM C MOMOIIBIO HHAUKATOPOB. [Iporno3upytorTui
THUAPOJIM3a COJIM Ha OCHOBE aHAJIM3a €ro (POPMYIIbI
13 ILp. Ne 1. Pemenue Ypok - VYuyatcst oOpaiarbcsi ¢ 1a00paTOPHBIM 00OPYAO0BAHUEM U
AKCIEPUMEHTAIBHBIX MPaKTUKyM | HAarpeBaTEJIbHBIMU MpPUOOpaMU B  COOTBETCTBUU C
3aJ1a4 110 TEME npaBWIaMd  TEXHUKH  Oe3omacHocTd.  HaGmromarot
«DIJIEKTPOJIUTUYECKAS CBOMCTBA DJJICKTPOJUTOB M MPOUCXOMSAIINX C HUMH
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JTACCOLAAIHS

aBieHn. HaGm01a10T U OMUCHIBAIOTPEAKIIUU C YYaCTHEM
AJIEKTPOJIUTOB C TIOMOIIBID €CTECTBEHHOrO (PycCKOro
WM POJHOTO) s3bIKA M S3bIka XUMUU. DOPMYIHUPYIOT
BBIBOJIBI 110 PE3YJIbTAaTaM MPOBEJICHHOTO YKCIEPUMEHTA

14 O60061menne u Ypox O0600111al0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHMUSI TIO TEME:
CHCTEMATH3allMsA 3HAHUH | 0000LIEHHS U | «XUMHYECKUE pCakuuu B paCTBOpPax 3JICKTPOJIUTOB.
1o TemMe «XHUMHYECKUe CHCTCMATH3All | [[puMeHSIOT Ha MPAKTUKE PAHEE U3YUYECHHBIA MaTepual,
peaKkun B pacTBopax WM 3HAHMA | naGoTas mo rpymmam ¢ 3afaHAsAME Pa3HOrO YPOBHS
AIEKTPOJIUTOBY CIOKHOCTIH
15 K.p.Ne 1 mo reme Ypok [IprMEHAIOT Ha IPAKTUKE paHee U3yUYECHHbIM MaTepuall,
«XUMHUYECKHUE PEAKIIUH B KOHTpOJIsI | paOoTasi 1o TpyImaM ¢ 3aJaHUsIMU Pa3HOTO YPOBHS
pacTBopax CJIOKHOCTH, BBITIOJHSAIOT KOHTPOJIBHYIO PadoTy.
3JIEKTPOIIUTOBY
HemeTaunabl 1 uxX coefuHeHus (25 4)
16 OO611ast XapaKTepUCTHKA Ypoxk — OOBSICHSIOT YTO Takoe HeMeTauibl. CpaBHUBAIOT
HEMETAJIOB MCCIIEIOBAHUE | AJUIOTPOIIHBIE BUAOU3MEHEHUS KUCIIOPOa.
PackppIBaThIIpUUHMHBI AJUIOTPOIINH.
XapakTepu3yroT XUMAYECKHUE JJIEMEHTBI-HEMETAILIBI U
MPOCTHIE BEIIECTBA-HEMETAILIIBI: CTPOCHHE, (PU3UUECKUE U
XUMHYECKUE CBOMCTBA HEMETATOB. OOBSICHSIOT
3aBUCUMOCTb OKHCIIUTEIBHO- BOCCTAHOBUTEIBHBIX
CBOKWCTB 3JIEMEHTOB-HEMETAJIJIOB OT UX ITOJI0XKEHUS B
[lepronueckor CUCTEME XUMUYECKUX 3JIEMEHTOB
17 Oo6mras KoMOunupoB | XapakTepu3yroT CTpoeHue, GU3NIEeCKIEe U XUMUYECKUE
XapaKTEePUCTHKA aHHBIA YPOK | CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHHUE TaJOT€HOB B IJIaHE
sanemeHToB VIIA rpymrbl o01ero, 0COOEHHOTO M CIMHAUYHOTO. Y CTAHABINBAIOT
— TaJIOT€HOB MIPUYMHHO-CIIEICTBEHHBIE CBSI3U MEKY CTPOCHUEM

aToMa, XUMHYECKOM CBSA3bIO, TUIIOM KPUCTAJLTMYECKOMN
pPEIIETKY TaJIOT€HOB, UX (PU3MYECKUMU U XMMUYECKUMH
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CBOUCTBaMU

18

CoeanHeHNs TaJIOTEHOB

Ypok
YCBOCHMUS
HOBBIX
3HAHUH

XapakTepu3yoT CcocTaB, (U3UYECKUE U XUMHUUYECKHUE
CBOMCTBa, TMOJy4YeHHE U TMPUMEHEHUE COETUHEHUI
rajoreHoB C UCIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA
U SI3bIKA XUMUHU.

HaspiBatoTcoenMHEHUs TajJoreHoB 1o QopMmysne U
COCTaBJISIOT (DOPMYJIBI IO UX HA3BAHUIO. Y CTAHABIMBAIOT
MPUYNHHO-CIICICTBEHHBIE CBSI3M  MEXIY XUMHYECKOU
CBSI3bI0, TUTIOM KPUCTAJUIMYECKON PElIeTKU COETUHEHUIM
raJloreHoB, WX  (QU3WYECKUMU U  XUMHUYECKUMU
CBOMCTBaMH.

[IpoBoasiT, HaOMIOMAIOT W  OMUCHLIBAIOTXUMUUYECKUUN
HKCIIEPUMEHT TI0 PACIO3HABAHHWIO TAJIOTEeHU]I-MOHOB C
COOJTIOJIEHUEM TTPABUJI TEXHUKH 0€30M1aCHOCTH.
BeimonHAoTpacueTel MO0 XMMHYECKUM  (QopMyliaM |
YPaBHEHUSIM PEAKIHi, MPOTEKAIOIIMX C YYaCTHEM
COeIMHEHUH T'aJIOT€HOB

19

I[Lp.Ne 2. «3yuenue
CBOMCTB COJITHOM
KHUCIJIOTBD»

Ypok-
NPaKTUKyM

VYuyatcsoOpamarecsi ¢ 1abopaTOPHBIM 000PYyIOBaHUEM U
HarpeBaTeJIbHBIMA  MpUOOpaMH B  COOTBETCTBUH  C
ImpaBWIaMHd  TEXHUKH  Oe3omacHocTd.  HaGmromaror
CBOMCTBAa DJJIEKTPOJIUTOB MW IPOUCXOIAIINX C HUMH
sBiieHUH. HaGro1af0T M ONUCHIBAIOTPEAKITUHN C YIaCTHEM
DIIEKTPOJIUTOB C TOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO
I POJHOrO) s3bIKa M S3bIKa XUMHUU. DOPMYIHPYIOT
BBIBOJIBI 110 PE3YJIbTaTaM IPOBEJICHHOTO YKCIICPHUMEHTA

20

OO6mr1ast xapakTepuCTHKA
aneMeHToB VI A -
xanbkoreHoB. Cepa

KomOuHMpOB
aAHHBINA YPOK

JlaoToOuryr0o  XapakTepuUCTHKYy  aToMaMm,  IPOCThIM
BEILIECTBAM M COCIMHEHUSIM XaJIbKOT€HOB B 3aBUCUMOCTH
oT ux nonoxeHus B Ilepuognueckor cucreme.
XapakTepu3yT CTPOEHUE, AUIOTPOMNHUs, (PU3UYECKUE U
XUMHYECKHE CBOMCTBA, MOJYYCHUE U MIPUMEHEHHUE CEPBI.
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YcTraHaBIMBaKOT IIPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXIY
CTPOCHUMEM  aTOMa, XHUMHYECKOM  CBS3blO, TUIIOM
KPUCTAJUNIMYECKON PEIIETKH cephbl, €€ (U3HMUECKUMHU U
XUMHUYECKUMU CBOMCTBAMH.
BhITOTHAIOTPACUETHI 110 XUMUYECKUM (hopMysiaM U
YPaBHEHUSAM PEAKLUU, IPOTEKAIOIIUX C YYaCTUEM CEpPBI.

21 CepoBogopona u cynbdpuasl | KomOunupoB | XapakTepu3ylT cOCTaB, (GPU3NYECKUE U XUMUYECKHE
aHHBIN YPOK | CBOWCTBA, MOJIyYEHUE U MPUMEHEHUE COSIUHEHUN CepPhI
B CTENIEHU OKUCJICHUS -2 C UCTO0JIb30BAHUEM PYCCKOIO
(poaHOTO) s3bIKA U si3bIKa XUMUU. Ha3pIBatOT
COCJIMHEHUS CEPhI B CTETICHH OKUCIICHUS -2 110 hopmyJie
nCocTaBIsI0T GOPMYJIBI IO KX Ha3BAHMUIO.
CocCTaBIsIOTMOJICKYJISIPHBIE U HOHHBIE YPaBHEHUS
peaKIrii, XapakTepU3yIOIINE XUMUUYECKUE CBOMCTBA
COCIMHEHUH Cephbl B CTETICHU OKUCIICHUS -2.
OnuCHIBAIOTIIPOIIECCHI OKHCJICHHUSI-BOCCTAaHOBJICHHUS,
ONpPEACNSAIOT  OKUCIWUTEIb U  BOCCTAHOBUTEIb U
COCTABJISIOTJICKTPOHHBIM ~ OajjaHC B peakIusix C
y4acTHEM CEphI B CTEIICHU OKUCIICHUS -2.
VYcTaHaBIMBaOT MPUYUMHHO-CIEICTBEHHBIE CBA3U MEXKIY
XUMHUYECKOW CBS3BIO, TUIIOM KPUCTAJNIMYECKOW PEIIETKU
COCIMHEHUN Cepbl, UX (PU3NUYECKUMH H XUMHUYECCKUMU
CBOWMCTBaMH
22 Kucnopoausie coequnenus | KomOuanpos | 3anuceiBatoTGOPMYIbl OKCHUIOB CEphl, HA3BIBAIOT WX,

Cephl

aHHBINA YPOK

ONMUCHIBAIOT CBOMCTBA HAa OCHOBE 3HAHUM O KHUCIOTHBIX
OKCHJIAX.

XapakTepu3yrTcocTaB, (U3UYECKUE U XUMHUYECKHUE
CBOWMCTBA CEPHOM KHCIOTBl KakK DJJIEKTPOJHUTAa C
UCIIOJIb30BAHUEM PYCCKOTro (POJHOrO) si3blKa M SI3bIKA
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xuMuM.  COCTaBIISIFOT  MOJIEKYJSIDHBIE W HWOHHBIE
YPaBHEHUS pEAKIUN, XapaKTEPU3YIOIINX XUMHUYECKUE
CBOMCTBA CEpHOM KUCIOTHI. Pacrio3HaroT cynb(ar-uoHsbI.
XapaKTepU3yrTCBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOM
KHUCJIOTBl KaK OKHUCIIUTENS C MCIIOJIb30BAHUEM PYCCKOrO
(pomHOTO) SI3bIKA u SI3bIKA XUMUH.
CocTraBisitoTypaBHEHUS OKHUCJIUTEIBHO--
BOCCTAHOBUTEJIBHBIX PEAKIUU METOAOM DIIEKTPOHHOIO
Oaanca.

BrITIOTHSAIOT pacdy€Thl 1O XUMUUYECKUM GopMmyliaM |
YPaBHECHUSIM PEAKLMH, IPOTEKAOMIMX C YYACTUEM CEPHOM
KHUCJIOTHI.

Ha6mro1a10T ¥ ONMMCBIBAIOTXUMUYECKHUI DKCIIEPUMEHT

23

ILp. Ne 3. «3ydenue
CBOMCTB CEpHOMN KUCIIOTHD»

Ypok —
MPaKTUKyM

VYuyarcsoOpamaTrbes ¢ 1a00paTOPHBEIM 000PYIOBAaHUEM H
HarpeBaTeIbHBIMH  IIpUOOpPaMH B  COOTBETCTBHH C
MpaBujIaMu TEXHUKHU 0€e30IMaCHOCTH.
HabmronaroTCBOMCTBA AICKTPOJIUTOB U IIPOUCXOASAIINX C
HUMH sBieHUM. HaGaromaroT M ONUCHIBAIOTPEAKIIUH C
y4aCTUEM DJICKTPOJIUTOB C IOMOIIBIO €CTECTBEHHOTO
(pyccKOro WM POJHOrO) s3bIKa M S3bIKA XHUMUM.
DOopMyJIUPYIOTBBIBOJIBI MO PE3YyJbTaTaM IPOBEACHHOTO
AKCIIEPUMEHTA

24

Oo6mras

XapaKTepUCTHUKA
XUMUYECKUX  BJIEMEHTOB
VA rpynmnsl. A30T

KomOuHMpOB
aAHHBINA YPOK

JlaroT 0o0uIyl0 XapakTepUCTHKY aToMaM, MPOCThIM
BEILIECTBAM U COECIMHEHUSIM MTHUKTOT€HOB B 3aBUCUMOCTH
or wux nonoxenus B llepuoguueckoil cucreme.
XapakTepu3ylT CTpoeHHEe, (QU3NYECKHE W XHUMHYECKHE
CBOMCTBa, TMOJy4YeHUE M MPUMEHEHHE a30Ta C
UCIIOJIb30BAHUEM PYCCKOr0 (POJHOTO) sI3bIKAa W S3bIKA
XUMUHU.
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Ha3zpiBaroT coeMHeHHs a30Ta 10 GOpMyJie U COCTABIISIOT
(GopMyIbl 10 UX HA3BAHMIO. Y CTAHABIMBAIOT MPUYUHHO-
CIIEICTBEHHBIE CBSI3M MEXIYy CTPOCHHMEM aTroMa M
MOJIEKYJBI,  BHJIOM  XUMHYECKOM  CBSA3H, THUIIOM
KPUCTAJNIMYECKON PEIIETKH a30Ta U €ro (PU3HYECKUMH U
XUMUYECKUMU CBOMCTBAMH.

BbInoNHAIOT pacu€Thl MO XUMHYECKUM QopMylnaM U
YPaBHEHHUSIM PEaKLHil, IPOTEKAIOUX C YYACTHEM a30Ta

25

Ammvuak. Conu aMMOHUSA

Ypok
YCBOCHMUS
HOBBIX
3HaHUM

CocTaBisior hopMYyIIBI I10 UX Ha3BaHUSIM.
3anuChIBAalOTMOJICKYJIIPHBIE M HOHHBIE  ypaBHEHUS
peaKkiui, XapaKTepHU3YyIOIIue XUMHYECKHE CBOMCTBa
aMMuaka U cojed amMMoHus. COCTaBIISIIOT YpaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C Y4ACTHEM
aMMHaKa C IIOMOIIBIO AJICKTPOHHOTO OajiaHca.
VcTaHaBIMBaOT NPUYMHHO-CICICTBEHHBIC CBSI3H MEXKIY
BUJAMH XUMHYCCKUX CBSA3CH, TUIMAMH KPUCTATIMYECKUX
peméToKk aMMHaKa M Cojiel aMMOHUS U X (PU3NYECKUMU
1 XUMHYECCKHUMHU cBoMcTBamu. [IpoBoasaT, HabmOOalo0T H
OITMCHIBAIOTXUMUYECKHU I AKCIIEPUMEHT o
pacIio3HaBaHUIO HOHOB aMMOHHS ¢ COOJIIOJICHHEM TTPaBUII
TEXHUKHN 0€30IMaCHOCTH.

BBITTOTHAIOT pacdy€Thl 1O XUMHUYCCKUM GopMmyliaMm |
YpaBHEHHUSAM pEAKIHM, TMPOTEKAIIUX C y4acTHEM
aMMHaKa

26

[Lp.Ne 4 «Ilonyuenue
aMMUaKa U U3y4EeHUE €ro
CBOWCTB»

Ypok -
PaKTUKYM

[TonyuaroT, coOuparoTupacno3HaroT ammuak. PaboraroT ¢
7a0opaToOpHbIM  O0OPYJOBAaHHEM U HarpeBaTeJIbHBIMU
npubopaMy B COOTBETCTBUM C TMpaBWIaMU TEXHUKHU
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o6e3zonacHocTd. HaOnroaroT ¥ OMUCHIBAIOTXUMUYECKUI
HKCIEPUMEHT C MOMOIIBIO PYCCKOrO (POIHOTO) sI3bIKA U
s3bIKa XUMUH. DOPMYITUPYIOT BBIBOJIBI IO pe3yjbTaTaM
MPOBEACHHOTO  3KcrepuMeHTa.  CoTpyaHMYAlOT B
mpoiecce ydeOHOro B3aMMOJICUCTBUS MpU padoTe B
rpynmnax

27 Kucnopoaconepxaiine Ypok -
COEIUHEHUS a30Ta HCCJIEJOBAHUE
28 Kucnopoaconepxariue Komb6unupos

COCOIMHCHUA a30Ta

AHHBIN YPOK

3anuChIBAlOT PEAKIMH, XapaKTEePU3YIOIIME XUMHUYECKUE
CBOMCTBa OKCHJIOB a30Ta.YCTaHABIMBAIOT IPUUYUHHO-
CJICJICTBEHHBIC CBSI3M MEXJY BHIOM XHMHUYECKOWU CBS3H,
TUTMIOM KPHCTAUIMYECKOM PEMIETKU OKCHIAO0B a30Ta M UX
(hHU3NIECKUMHU u XUMHYECKUMU
CBOMCTBAMH.XapaKTepU3yIOTCOCTaB,  (U3UYECKHEe U
XUMUYECKHE  CBOWCTBA  a30THOM  KHUCJIOTBI  Kak
AJIEKTPOJUTA, MPUMEHECHUE C HUCTOJIB30BAHUEM PYCCKOTO
(pOIHOTO) SI3BIKA U SI3bIKA XUMHUHU.

3anuchIBalOT MOJICKYJIAPHBIE M HMOHHBIC YpaBHEHUS
peakiui, XapaKTepU3YIOIIHUE XUMHYECKHE CBOMCTBaA
a30THOM KHUCJIOTHI kak  anekrpoauta.llpoBogsr,
HaOIIOJAI0T W OIMCHIBAIOTXMMHYECKHUNA DSKCIEPUMEHT,
XapaKTEpU3YIOIIMA CBOWCTBA Aa30THOM KMCJIOTBI Kak
AIEKTPOJIUTA, C  COONIOACHHWEM TMPaBWI  TEXHUKHU
0€30macHOCTH.

XapaKTepU3yrT a30THYIO0 KUCJIOTY KaK OKUCIUTEb.
CoCTaBIsIOT YpaBHEHUSI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIAM, XapaKTEPU3YIOIIUX
XUMHUYECKHE CBOMCTBA a30THOM KUCIOTHI KaK
OKHCIIUTEIIS, C TIOMOIIBIO 3JIEKTPOHHOTO OaslaHca.
[IpoBoaAT, HAOMIOIAOT U ONMUCHIBAIOTXUMHUYECKUI
DKCIEPUMEHT, XapaKTePU3YIOIIMKA CBOMCTBA a30THOMN
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KHUCJIOTBI KaK OKUCITUTENS, C COOTIOJICHUEM MPaBUII
TEXHUKH 0€30IMaCHOCTH

29

®docdop u ero
COCTMHCHHSI

Ypok -
MPAKTUKYM

XapakTepu3ylTCTPOCHHE, AIOTPOIHUIO, (PU3HYECKHE U
XUMHYECKHUE CBOWCTBA, TIOJNYYCHHE W NPHUMCHCHHE
dbocdopa ¢ UCHONIB30BAHUEM PYCCKOTO (POJIHOTO) sI3bIKA
U SI3bIKa XUMUH.

CaMOCTOSITEIIbHO ONHMCHIBAIOT  CBOMCTBA  OKCHJ
dbochopa(V) kak KHUCIOTHOTO OKCHIAA M CBOMCTBA
optoochopHOM KHCIIOTHI.

[TpoBOAAT, HAONIOMAIOT W ONHUCBHIBAIOT XUMHYCCKHIM
DKCIIEPUMEHT C  COOJIFOJICHMEM  TPaBHJ  TEXHUKH
6e3onacHoctu. PacniozHaroTdochar-moHbl

30

O6mas

XapaKTEepUCTHUKA
aneMeHToB [V A- rpynmsl.
Yraepon

Ypok
00001IeHNs 1
CHCTEMaTH3aI]

UM 3HAHUU

JlaroToOmIyr0  XapaKTepUCTHKY  aToMaMm,  IPOCTHIM
BEIIECTBAM U COEAMHEHHSM 3yeMeHTOB [V A- rpynmsl B
3aBUCUMOCTH OT HX TMojoxeHus B llepuogudeckoit
cucteMe. XapakTepU3ylOT CTPOEHHUE, aJUIOTPOIIUIO,
dbusznyueckre W XUMUYECKHE CBOMCTBA, IMOJY4YCHHE U
npuUMEeHeHHe aMOop(pHOTO Yriepola M €ro COpPTOB C
HCIIOJIb30BAHUEM PYCCKOT0 (POJHOr0) SI3bIKa M SI3BIKA
XUMUH.

CpaBHUBAIOT CTPOEHHUE U CBOMCTBA anMasa u rpadura.
OnuCchIBalOTOKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA

yriepojaa

31

Kucnopoaconepxamme
COEJIMHEHUS yIIIepo/ia

KonTposnbHO-
00001aromu
1 ypOK

XapakTepu3yloT COCTaB, (U3UYECKHE W XUMHYECKHE
CBOMCTBa, MOJIyYEHUE U MPUMEHEHUE OKCUAOB yriepojaa
C UCIOJIb30BAHHEM PYCCKOTo (POJIHOTO) SI3bIKA M sI3bIKA
XUMUU. Y CTaHABIMBAIOT IPUYUHHO-CIICICTBEHHbBIE CBSI3U
MEXIy  BHAAMU  XMUMHUYECKMX  CBsI3€il,  TUIaMu

KPUCTAJUIMYECKUX PEMETOK OKCUIOB YIrJepoaa, HuX
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GU3MYECKUMU W XMUMHUYECKHMMHU CBOMCTBAMM, a TakKXe
MPUMEHEHHEM. CobnroaloT  mpaBwiia  TEXHUKH
0€30MacCHOCTH MPU UCIOJIH30BAHUM MEUYHOTO OTOIJICHUS.
XapakTepu3yT CcocTaB, (U3UYECKUE U XUMHUUYECKHUE
CBOMCTBA, MOJYyYCHUE U NMPUMEHEHUE YTOJIbHON KUCIOTHI
n e€¢ comer (kapOOHATOB W THUAPOKAPOOHATOB) C
WCIIOJIb30BAaHUEM PYCCKOTO (POJHOrO) si3blKa M SI3bIKA
XUMUH.

NiuttocTpupyroT 3aBUCHUMOCTb CBOMCTB COJIEM YrOJbHOU
KHCJIOTBI OT WX cocraBa. [IpoBousT, HabmomarOT U
OMUCBHIBAIOTXUMUYECKUM IKCIEPUMEHT C COOJIOJICHUEM
MIpaBUJI TEXHUKH O€30MTaCHOCTH.

Pacmo3nator kapOoHaT-WOH. BBIMOTHSAIOT pacy€Thl IO
XUMUYECKHUM  (QopMyjiaM U YypaBHEHHUSAM peaKIui,
MPOTEKAIOIINX C YYaCTUEM COCAMHEHUI yTriiepo/ia

32 ILp. Ne 5. «Ilonyuenue Ypoxk — [TomyyaroT, CcOOMPaAIOTHPACTIO3HAIOT YIJIEKHUCIBIA Tas.
YIJICKHUCIIOTO Ta3a npakTukyM | HaOJIromaroT M ONMCHIBAIOTXMMHYECKUI SKCIICPUMEHT C
U3YYCHHE €r0 CBOMCTBY TIOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKA M S3bIKA XHMHH.
®opMyIHPYIOTBBIBOABI 110 PE3yJIbTaTaM IPOBEICHHOIO
HKCIIEPUMEHTA.
CoTpyITHHYAIOT B TIpoliecce y4eOHOro B3aMMOACHCTBHUS
npu paboTe B rpyImax
33 YrneBoaopoabl KoMOunupoB | Xapaktepu3yrOT OCOOEHHOCTH COCTaBa U CBOWCTB

aHHBINA YPOK

OpPraHMYEeCKUX COeAMHECHUM. Pa3znmnuaroT mpenenbHble U
HEMpeJeabHbIe YTIeBO0pOAbl. Ha3bIBalOT U 3aMKUCHIBAIOT
bopmyibl (MOJEKYISPHBIE U CTPYKTYPHBIE) BAXKHEHIIIUX
MpEeACTaBUTENEH YIJIEBOJIOPOIOB. [Ipennararot
DKCIEPUMEHT MO  PacHO3HABAHUIO COEMHEHUN
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HelpeaeabHoro crpoeHus. HaOmromaror 3a  X0aoMm
XUMHYECKOT0 3KCIIEpUMEHTA, ONKMCHIBATh €ro M JciaTh
BBIBOIbI Ha OCHOBE HaOJIIOICHUH.
OUKCHPYIOTPE3yJIbTaThl JKCIEPUMEHTA C  IIOMOIIBIO
pycckoro (poaHOTO) s3blKa, a TakKXKe C ITOMOIIBIO
XUMHYECKUX POPMYII U ypaBHCHHA.

34

Kucnopoaconepxariue
OpraHuYeCKHUe
COETNHEHUS

KomOunupos
aHHBIN YPOK

XapakTepu3yloT CIHPTHI, Kak KHUCJIOPOACOAEPKaIINe
opraHuueckue coeauHeHus. KiaccupuuupyroT CHHUPTHI
10 AaTOMHOCTH.

HaspiBatoT mpejcTaBuTeneil ogHO- W TPEXATOMHBIX
CIIUPTOB U 3aMMKUCHIBAIOT U3 (HOPMYJIBI.

XapakTepu3yloT KHUCIOThI, KaK KHCJIOPOACOAEpKaIIne
OpPraHUYECKHE COCTUHEHUSI.

Ha3zsbiBarot MpECTaBUTENIECH npeaeIbHbIX U
HEMpeleNbHbIX KapOOHOBBIX KHCIOT M 3alUCHIBAIOT W3

bopMyIIbL.

35

Kpemnwuii u ero
COEIMHEHUS

KomO6uauMpOB
AHHBIN YPOK

XapakTepu3ylOTCTPOEHHE  aTOMOB M KPHUCTAJLIOB,
dbu3nueckre W XUMUYECKHE CBOMCTBA, IMONY4YCHHE U
INPUMEHEHHE KPEMHHUS C HCHOJIb30BAHHEM PYCCKOTO
(poaHOTO) s3bIKA U SI3bIKA XUMUHU.

VYcTraHaBIMBaOT NPUYUHHO-CIIEICTBEHHBIE CBA3U MEXKIY
CTPOCHHEM aToOMa, BUJAOM XUMHUYECKOW CBSI3U, THUIIOM
KPUCTAJUTMYECKOU PEIIETKA KPEMHHUSI, €ro (PU3NYECKUMU
U XUMHUYECKUMHU CBOMCTBAMU. BBINONHSIOT pacuérhl 1o
XUMUYECKUM  (QopMylnaM U YpaBHEHUSAM DPEaKIuH,
MPOTEKAIOIINX C YYACTUEM KPEMHHSI U €r0 COCAMHEHUH.
XapakTepu3yrT cocTaB, (U3UYECKUE U XUMHUUYECKHUE
CBOWCTBA, IIOJYYEHHE M NPUMEHEHHE COEOUHEHUU
KPEMHHS C HCIOJIb30BAaHUEM PYCCKOTO (POJHOrO) si3blKa

65




u s3plka XxuMud. CpaBHUBAIOTIUOKCHIBI YIJIEpoOAa H
KpeMHUs. OMMCHIBAIOTBAXHEHIIIIE ~ THIBI  MPUPOIHBIX
COCIMHCHWN KPEeMHHsS KaK OCHOBHOTO  DJICMEHTA
mutocdepsl. Pacrio3HaroTCUIMKAT-UOH

36 CunukaTHas Ypox XapakTepu3yITCUINKATHYIO IPOMBIIIJIEHHOCTD U €€
MIPOMBIILIEHHOCTh YCBOEHHUS | OCHOBHYIO IPOJYKIIMIO. Y CTaHABIMBAIOT aHAJOTUU
HOBBIX MEXy pa3IMYHBIMU OTPACIISIMU CHIIMKATHOU
3HAHUHN MPOMBINIJIEHHOCTH
37 [Tonyuenue HemeTaIoOB Ypox OnuchIBatOTHAX 0K ICHUE HEMETAIIJIOB B MPUPOJIE.
ycBoeHUs | XapakTepu3yrT GPpaKIUOHHYIO MTEPETrOHKY KHUIKOTO
HOBBIX BO3J1yXa KaK COBOKYITHOCTb (PU3MUECKUX TTPOIIECCOB.
3HAHUU ApPryMEHTUPYIOT OTHECEHHUE aKTUBHBIX HEMETAIIOB K
OKHCJTUTETLHO-BOCCTAHOBHUTEIILHBIM MpOIleccam
38 [Mony4yeHue BaxkHEHIINX Ypok - XapakTepu3yloTXUMU3M, CHIPBE, anmnaparypy, HaydHble
XUMHYECKUX COSTUHEHUHN OPAKTUKYM | IPUHIUIIBI U IPOIYKIIUIO TIPOU3BOJICTBA CEPHOI
kucnoThl. CpaBHUBAIOT MTPOU3BOICTBO CEPHOM KUCIIOTHI C
MPOM3BOJICTBOM aMMHAKa
39 O000I1IIEHNE TI0 TEME KomOunaupoB | [IpoBoAsIT OIIGHKY COOCTBEHHBIX JOCTHDKCHHUH B
«Hemeramnsl u ux aQHHBIA YPOK | YCBOCHUHU TEMBI.
COETMHEHUS» KoppektupyroT cBOM 3HaHMSI B COOTBETCTBUU C
IJIAHUPYEMBIM ~ pe3yibTatoM. [loaydaroTXUMMHUYECKYIO
uH(pOpMAaIIH u3 Pa3IUYHbBIX HMCTOYHUKOB.
[IpencraBnasroTuHdopmanuio mo teme «Hemeramisl»y B
BUJIE TAOJMI], CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIC C
npuMmeHenneM cpencts UKT
40 K.p. Ne2 mno teme: Ypok - [IpyuMeHAIOT Ha MPAKTUKE paHEE HU3YUYEHHBIA MaTepuall,
«Hewmerannsl u ux KOHTpOJIsI | paboTasi MO TpyIHmnaM C 33aJaHUsIMA PA3HOTO YPOBHS
COCIMHEHUSD 3HaAHUU CJIO’)KHOCTH, BBITIOJIHSIIOT KOHTPOJIBHYIO PadoTy.
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MeTasuibl M UX coeqnHenud (17 4)

41

[TomoxxeHnne MeTajioB B Ypok
[Tepronnueckon cucreMe, YCBOCHUSA

CTpPOEHHUE aTOMOB H
KPUCTAJIOB

HOBBIX
3HAHUU

OOBSCHAIOT 4YTO Takoe MeTaibl. Pasznuyaior (opmbl
CYIIECTBOBAaHMUSI METAJUIOB: JJEMEHThl M  IMPOCTHIE
BEILIECTBA.

XapakTepu3yroT XUMUYECKUE IJIEMEHTBhI-METAIIIBI 10 UX
nonoxenuro B Ilepuonuueckonn cucreme . U
MenpeneeBa. [IporHo3upyrOT CBOMCTBAa HE3HAKOMBIX
METAJUIOB MO TOJI0KEHUI0 B llepuoaunueckoi cucreme
XHAMHUYECKUX  2y1eMeHToB  JI. n. Menpaeneena.
YcTaHaBIMBaOT MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY
CTPOCHHUEM aTOMa, BHJOM XHWMHUYECKOW CBSA3U, TUIIOM
KPUCTAJUIMYECKON PEETKH METAJIOB —  TPOCTHIX
BEIIIECTB U UX COCIMHEHUI

42

O6HII/I€ XHUMHYCCKHUC
CBOMCTBA METAJIJI0OB

KomO6unupoB
AHHBIN YPOK

OOBSICHSIOT YTO TaKOE PS AKTUBHOCTH METAJIJIOB.
[TpuMEHSIOT ero I XapaKTePUCTUKH XUMHYCCKUX
CBOMCTB IPOCTHIX BeleCTB-MeTauioB. O000maroT
CUCTEMY XMMHUYCCKUX CBOMCTB METAJJIOB KaK
«BOCCTAaHOBHUTEIbHBIE CBOWCTBAY». COCTaBIISIOT
MOJICKYJIIPHBIC YPAaBHCHUS PEaKInii, XapaKTePU3YHOIIHX
XUMHYECKUE CBOMCTBA METAJJIOB B CBETE YUCHHS 00
OKHCJIUTEILHO-BOCCTAHOBHUTEIIBHBIX ITPOIECCax, a
PEaKIK C YYaCTHEM JJICKTPOJIUTOB, MPEICTABIIATH TAKKE
¥ B HOHHOM BHjie. HaOrro1aroT 1 ONMChIBalOTpeaKIiuu
MEXKIy BEIIECTBAMHU C TTIOMOIIIBIO PYCCKOTO (POHOIO)
SI3bIKA U A3bIKa XUMHUH. CaMOCTOSTEILHO MTPOBOAAT
OIIBITHI, TIOITBEPKIAFOIITNE XUMUYSCKUE CBOWCTBA
METAJIJIOB C COOJIIOICHUEM TTPaBHII TEXHUKHU
0€30MmacHOCTH

43

O6u1as xapakTepucTruKa Ypok

MICJIOYHBIX MCTAJJIOB

YCBOCHHUS

OOBSACHSIOT ’TUMOJIOTUIO HA3BAHUS TPYIIIbI «ILIEIOYHBIC
MeTajuibly. JlaloToOUIyr0 XapakTepUCTUKY MICJIOYHBIM
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HOBBIX MeTaJjlaM 1Mo UX nojiokeHuto B [lepuoanueckoit cucteme
3HAHUH XuMHYeCKuX raemMeHToB J{. 1. Menneneena.
44 OO01mmas XxapakTepucTUKa KomOuHHpoB | XapakTepU3yrTCTPOCHUE, (PU3NYECKUE M XUMHUYECKUE
HIEJIOYHBIX METAIIOB aHHBIN YPOK | CBOMCTBAa INEJIOYHBIX METAJLIOB B CBETE OOWIETO,
OCOOEHHOT0 U €IMHUYHOTO.
[Ipencka3piBalOT (PuU3MUECKUE U XMUMHUYECKHE CBOMCTBA
OKCHUJIOB U TUJIPOKCHJIOB IIEJIOYHBIX METAJIJIOB HA OCHOBE
WX COCTaBa U CTPOEHUS M TOJTBEPKIATh MPOTHO3bI
YpaBHEHUSIMU COOTBETCTBYIOIIUX peakuuil. I[IpoBoasr
pacy€Thl TO XUMHUYECKHUM (opMyraM H ypaBHEHUIM
peakiuii, NPOTEKAIIMNX ¢ Y4YaCTUEM  IIEJIOYHBIX
METAaIJIOB U UX COCIMHEHUMN
45 OO611as xapakTepucTUKa Ypok XapakTepu3yT CTpoeHue, (PU3nUecKue U XUMHUUYECKHUE
IE€JI0YHO3EMETBHBIX YCBOCHMUS CBOMCTBAa MIEJIOYHO-3€MEJIBHBIX METAUIOB B  CBETE
METAJLJIOB HOBBIX o01ero, ocoOGHHOro W enuHW4YHOro. IIpeackaspiBaroT
3HAHUU dbuzuyeckue W XUMHYECKHE CBOWCTBA OKCHIOB W
46 OO01mmas XxapakTepucTHKa KoMOuuupoB | rugpokcunos MerawioB |IA rpynmel Ha oOCHOBe HX
HIEJT0YHO3EMETBHBIX aHHBIA YPOK | COCTaBa M CTPOEHHS M IOATBEPKIAIOT IPOTHO3bI
METAJLJIOB YpaBHEHUSAMHU COOTBETCTBYIOIINX PEAKIIUM.
[TpoBomsT pacu€Tel MO XUMHUYECKHM (QopMmyIaM |
YPaBHEHUSIM PEaKIUi, MPOTEKAIOIIMX C Y4acTHEM
IIEJIOYHBIX METAJJIOB M UX COEAUHEHUM
47 JKécTkocTh BOABI U Ypok OOBSICHSAIOT ~ 4YTO TaKoe <GKECTKOCTh BOJBI».
CIocOoOBI €€ yCTpaHeHUs yCBOEHHUs | Pa3nnualoTBpEMEHHYIO U MOCTOSIHHYIO ECTKOCTh BOJIBI.
HOBBIX [IpennararoTcrnocoObl  YCTpAHEHHUSI KECTKOCTH  BOJBI.
3HAaHUU [IpoBomsiT, HAOMIOJAIOT W ONHCHIBAIOT XUMHWYCCKHUH
HKCIEPUMEHT, C COOJIOJIEHUEM TpaBUIl  TEXHUKHU
0€30MacHOCTH
48 I[Lp.Ne 6. «Ilonyuenune KomOunupoB | [lonyuyaroT, coOuUparoTHUpACHO3HAIOT YTIJIEKUCHbIA Ta3.

JKECTKOU BOIBI U CITOCOOBI

aAHHBIN YPOK

Obpamatorcs ¢ 71a00OpaTOpHBIM ~ O0OPYJOBaHHEM U
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€€ yCTpaHEHUD)

HArpeBaTeIbHBIMU  TPHOOpPaMH B COOTBETCTBHUH  C
npaBUjiaMU TEXHUKH Oe3omacHocTH. HabGmogaor u
ONMHUCHIBAIOTXUMHYECKHI  AKCIIEPUMEHT C  TIOMOIIBIO
pycckoro  (pomHOTO)  sI3bIka W SA3bIKA  XUMUH.
®opMyIUPYIOT BBIBOJBI MO pe3yJbTaTaM IPOBEICHHOTO
skcniepuMenTa. COTpyIHUYAIOTB TpoIecce y4eOHOTo
B3aMMOJICHCTBHSI TIPU paboOTe B IpymIax

49 ATTFOMUHUI U €TO Ypok - XapaKkTepu3yrT allOMUHUKA 10 €ro IOJIOKEHHUIO B
COCTMHCHUS npaktukyMm | [lepuoguyeckoi cucteme xumudeckux snemeHtoB 1. U.
MenneneeBa. OnuChIBalOT CTPOCHUE, (PUBHUECCKUE U
XUMUYECKHE CBOMCTBA QJIIOMHUHHS, TOJATBEPKIAT HUX
COOTBETCTBYIOIIMMH YPaBHEHHUSIMH PEaAKIIHH.
OOBACHSAIOT JBOMCTBECHHBIM XapakTep XHUMHUUYECKHX
CBOWCTB OKCHUJA Y TUJPOKCHUAA AJTFOMUHUSI.
50 Kenezo Ypok XapakTepru3yrTHOJI0KEHHE kene3a B Ilepuoamueckoint
YCBOCHMUS cucreme xumuyeckux snaemeHToB JI. M. MeHneneesa,
HOBBIX 0COOCHHOCTU CcTpoeHHUs aroMa. ONHUCHIBAIOT (hU3NUECKUE
3HAHUHU M XHAMHUYECKHE CBOMCTBA JKeJe3a, NOATBEPXKIasd UX
51 CoeTMHEHUS Kee3a KoMOMHHPOB | COOTBETCTBYIOIIMMH ypaBHEHUAMH peakiuil. OObACHAIOT
aHHBIA YPOK | HAJMYME JBYX I€HETUYECKHUX DPSOB COCAMHEHUN Kelle3a
Fe’+ u Fe* . YcraHaBaMBarT 3aBHCHMOCTH 0OIAcTei
MIPUMEHEHUsT JKejie3a U €ro CIUIaBOB OT CBOMCTB.
[TpoBomsT pacu€Thl MO XUMHUYECKHM (GopMmyiaaM u
YpaBHEHUSAM PEaKIMi, MPOTEKAIOIIUX C YYaCTHEM JKelie3a
U ero coeauHeHui. HaGmomar0T M OMUCHIBAIOTPEAKIIUU
MEXKJIYy BEIIECTBAMU C IOMOIIBIO PYCCKOro (POIHOTO)
SI3bIKa U S3bIKA XUMUU
52 [L.p. Ne 7 «Pemenune Ypok- DKCINEPUMEHTAIIBHO HCCIEAYIOTCBOMCTBA METAJIOB U UX
DKCIIEPUMEHTAJbHBIX 3a7la4 | MPAKTUKYM | COCIMHEHUM, pellaTh SKCIEPUMEHTAIBHBIE 3aJadyd TI0

mo teMe «MeTayuibl

teme «Meramibely. Pabortator ¢ 1mabopaTopHBIM
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00OpyJIOBaHMEM MW HarpeBaTCIbHBIMU INpHOOpPaMU B
COOTBETCTBUHM C TpaBWIaMH TEXHHKH O€30IacHOCTH.
HaGaronaroTrcBolicTBa META/UIOB UM HX COCJUMHEHHH H
SBJICHHUH, POUCXOISAIINX c HUMH.
OnuceIBaIOTXUMHAYECKHI AKCIICPUMEHT.
®opMyIUPYIOTBBIBOJBI IO PE3YyJIbTaTaM IPOBEICHHOIO
skcriepuMenTa.  Omnpenenstor (MCXOasd U3 y4eOHOM
3a7a4i) HEOOXOJAMMOCTh HCIIOJBb30BaHUS HAOIOACHUS
WJIH DKCTICPUMEHTA

53 Koppo3ust  MeTauioB U Ypok OOBSICHAIOT  YTO  Takoe  Koppo3us.  PaznuuaroT
CIIOCOOBI 3aIIMTHI OT HE YCBOCHHS | XUMHUYECKYI0O M JJICKTPOXUMHYCCKYIO  KOPPO3HH.
HOBBIX VuTroCTpUpPYIOT  TIOHATHSL  KKOPPO3US», «XUMHYECKas
3HAHHH KOPPO3HUsI», (OQICKTPOXUMHYECCKAS KOPPO3HUS»
npuMepaMu.  XapakTepU3yroT  CIHOCOOBI  3allUTHI
METaJJIOB OT KOPPO3UU
o4 MeTasbel B Ipupoe. Ypok Knaccubunupyror ¢GopMbl TPUPOIHBIX  COCAUHEHUU
YCBOCHHS | METAJIJIOB.
HOBBIX XapakTepu3yroT 00IIHe CIOCOOBI MOJYYSHUS METAJIIOB:
3HAHUM UPO-, TUIPO- U DIIEKTPOMETAILTYPTHUH.
KonkperusupyoT 3Tu  CcmocoObl  mpUMepaMu |
95 [ToHsiTHE O METAIITYprUun Ypok- YPaBHEHUSAMU PEAKLMUN C COCTABICHUEM 3JIEKTPOHHOTO
CEeMUHap OanaHca.
OnuUCHIBAIOTIOMEHHBIA MPOIECC M DICKTPOIUTHIECKOE
MOJIYYCHHE METAJUIOB.
PasnuyaroTu€pHble 1 1IBETHBIE METAJUIBI, YYTYHBI U CTAJIH
56 0O0001IeHNE 3HAHUH 110 O6o6maromu | O6001IaI0T U CUCTEMATU3UPYIOT CBOM 3HAHMS T10 TEME:
reme «MeTaibi» i ypok «Mertaiby. IIpUMEHSIOT Ha IPAKTHKE paHEe W3yYEHHBIN

Martepual, pabortas Mo rpyrmnmam ¢ 3aJlaHisIMUA Pa3HOTO
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YPOBHS CJIIOKHOCTH

S7 KontponbHas paboT 3 1o Ypok [IprMeHSIOT Ha TPAKTUKE paHEE U3YUYEHHBIN MaTEepUall,
reme «MeTanabi» KOHTpOJIsI | paOoTasi 1o TpymmaM ¢ 3aJJaHUSIMU Pa3HOT'O YPOBHS
CJIO’)KHOCTH, BBITIOJIHSIIOT KOHTPOJBHYIO PadoTy.
XuMus 1 OKpyskaoumas cpeaa (2 4)
58 Xumuueckass opranuzanus | KomOunupoB | MHTErpupyror cBegeHus no pusznyueckoit reorpaduu B
MJIAHEThI 3eMJIs aHHBIA YPOK | 3HAHUS O XMMHUUYECKOW OpraHU3alluM TIaHETHI.
XapakTepu3yroT XUMUYECKHUI COCTAB T€OJIOTHYECKUX
000s10UeK 3eMIIH.
PaznuuaroTMHUHEpaIbl M TOPHBIEC IOPObI, B TOM YHCIIE U
PYyA®I
59 OxpaHa Ypoxk — XapakTepu3yrOTUCTOUYHUKA XUMHUUYECKOTO 3arpsi3HEHUS
OKpYXaIUIEH cpelibl OT ceMHuHap OKpYKaromien Cpelbl. OnuchIBaIOTIIIOO0ATLHBIE
XUMHUYECKOTO 3arpsA3HECHUS HKOJIOTUYECKUE TPOOIEeMBbl YEIOBEUECTBA, CBSI3aHHBIE C
XUMHAYECKUM 3arpsizHeHueM. [Ipeararorinytu
MHUHUMH3ALUU BO3JECUCTBUS XUMHUYECKOTO 3arps3HEHUs
Ha OKPYKaroUyIO cpeny. IIpuBoasTIIpUMEDEI
MEXIYHAPOJHOTO COTPYIHMYECTBA B 00JIACTH OXPaHBI
OKPYKaIOIIEH Cpelibl OT XMMUUYECKOT0 3arpsI3HEHUS
O000meHne 3HAHMIA IO XMMHUHM 32 KYPC 0CHOBHOI1 IIKOJbI. [loaroropka k OCHOBHOMY rocy1apcTBEHHOMY 3K3aMeHY
(019) (7 v)
60 BerectBa O6o6matromu | IIpeacrapmstoTundopmanuio mo teme «llepuogmueckuii

1 ypOK

3akoH W llepuonmnueckas cucrema JI. 1. MenneneeBa B
CBETE TEOPUM CTPOCHHS aTOMa» B BHJEC TaOJMII, CXEM,
OMOPHOI'O0 KOHCIIEKTa, B TOM YHCJIE C MNPUMEHECHUEM
cpeactB MKT. BeImogHSIOT TECTOBBIE 3aJaHUSI IO TEME.
[IpencraBnsroTUHGOPMALIHIO 11(0) TEME «Buaet
XUMHUYECKUX CBA3€H M THUIBI KPUCTATNIMYECKUX PEIIETOK.
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B3auMOCBS3b CTPOEHMS M CBOMCTB BEIIECTB» B BHJC
TabJIUL, CXEM, ONOPHOIO KOHCIEKTa, B TOM YHCIE C
npuMeHenneM cpeacts MKT

61 XUMHUYECKHE PEAKLINHT O606maromu | [Ipencrasmusitor undopmanuio no teme «Knaccudukarus
i ypok XUMUYECKUX PEaKUUid MO Ppa3IudyHbIM MPU3HAKAM.
CKOpOCTh XMMHUYECKHX PEaKLHil» B BUIE TaOJIUIl, CXEM,
OTMOPHOTO KOHCTIEKTa, B TOM YHUCJIE C NPUMEHEHUEM
cpeacts UKT. BoIMOJHSIOT TECTOBBIE 3a/laHUS 10 TEME.
Xapakrepu3ytor OBP, okuciauTenb 1 BOCCTAHOBUTEb.
62 OCHOBBI O6o6maromu | XapakKTepU3yOT 00IIHe, OCOOCHHBIC U WHIWBUIYAIbHBIC
HEOPraHUYECKOU 1 YpOK CBOMCTBA KHUCJIOT, OCHOBAaHWI, COJIEA B CBETE€ TEOPUHU
XHUMUHN AIEKTPOJIUTHIECCKOMN JTUCCOITAIIAH.
63 OCHOBBI O6o6maromu | ApryMeHTHPYIOTBO3MOXKHOCTh ITPOTEKAHUS XUMHUYSCKUX
HEOPraHU4eCKO i ypok peakiuil B pacTBOpaXx 3JIEKTPOIUTAX UCXOAS U3 YCIOBUH.
XUMUU Knaccuduumpyror  HeopraHudeckue  BellecTBa IO
COCTaBYy U CBOWCTBaM. [IpuBoaATIIpPUMEPHI
NpEACTABUTENIE  KOHKPETHBIX KJIAcCOB W Tpymnnn
HEOPraHNMYECKUX BEIIECTB
64 [ToBTOpenue u 0606menre | KoMOMHUPOB | BEIMONHSIOT TECTHl U YIPaXKHEHHUS, PEeIIaloT3aaaquu o
o teme. [logroroBka aAHHBIN YPOK | TEME.
KOHTPOJIbHOM paboTe [IpoBOAST OIIGHKY COOCTBEHHBIX JOCTHDKCHHUH B
YCBOEHUHU TEMBL.
KoppekTtupyroT cBOM 3HaHHS B COOTBETCTBUU C
IJIAHUPYEMBIM PE3YJIbTaTOM
65 KontponbsHas pabotaNed Ypok [IpyMEHAIOT HAa NPAKTUKE pAaHEE U3YUYCHHBIA MaTepHUal,
«HTorosas no xkypcy KOHTPOJIAA pa60Ta>1 10 T'pynnaMm ¢ 3aJaHUusIMH Pa3HOI0 YPOBHSI
OCHOBHOM IITKOJIBD» CII0’KHOCTH, BBITIOJHSIOT KOHTPOJBHYIO paboTy.
66 AHaNU3 KOHTPOJIbHOM KoppektupyroT cBou 3HaHUs

pab6ortsl. [loaBenenue
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MTOI'OB IoJa.

67-
68

PesepBHOE BpeMs
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MynununanbHoe OIIKETHOE 0011e00pa30BaTeIbHOE YUPEKICHUE
«KonbuHCKas cpeHsis mIKoma

CornacoBaHo
«__» 2020r VYT1BepxkaeHO
« _» 2020r
3am nupekrtopa o YBP: JIMpEeKTOp IIKOJIBL:
H.A.Ca3zonoBa H.E.ManuHa
ITpukasNe

PaGouas nporpamma negarora
KoneBout Hatanbu
FOpbeBHBI
10 y4eOHOMY mpeaMeT «XUMUS»
8 - 9 kiacc
ba30BbIil ypOBEHB

2020 — 2021 yueOHbIi TOX
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MynununanbHoe OIIKETHOE 00111e00pa30BaTeIbHOE YUPEKACHUE
«KonOGuHCKas cpeHss mKoIa

CornacoBaHo
«__» 2020r VYT1BepxkaeHO
« _» 2020r
3am nupekrtopa o YBP: JIMpEKTOp IIKOJIBL:
H.A.Ca3zonoBa H.E.Manuna
ITpukasNe

Pabouas mporpamma negarora
Humurpuaguc NpunHbl
HukonaeBHsl
10 y4eOHOMY MpeaMeT «XUMUS»
8 - 9 kiacc
ba30BbIil ypOBEHB

2020 — 2021 yueOHbI TOX
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