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Pabouas mporpamma

1o xumuu 8-9 Ki

(ocHOBHOE 00IIEee 00pa3oBaHMKE)

PaccmoTpeHo

Ha 3acegaani M.O.

POTOKOJI No /

or A4 v 2002,




Pabouast mporpamma mo XMMHH TIOCTPOEHA HA OCHOBE (DYHIAMEHTAIBHOTO SiApa COACpKaHHUS OCHOBHOTO 00Iero oopazoBaHus, TpeOOBaHUI K
pe3yibTaTaM OCBOCHHS OCHOBHOU 00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOTO o001Iero oOpa3oBaHusi, TpeOOBaHHII K CTPYKTYpe OCHOBHOM
00pa30BaTEIILHON MPOrPaMMBI OCHOBHOTO OOIIero 00pa3oBaHus, MPOMHUCAHHBIX B DenepaabHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE
OCHOBHOTO 00111eT0 00pa3oBanus, a Takke KoHIennu 1yX0BHO-HPaBCTBEHHOTO Pa3BUTHSI U BOCIIUTAHUS I'paxaaHnHa Poccun.

[IpenogaBanue yueOHOTO Kypca « XMMHUI» B OCHOBHOM IIIKOJIE OCYIIECTBIISETCS B COOTBETCTBHH C OCHOBHBIMH HOPMAaTHBHBIMU JOKYMEHTaMU U
WHCTPYKTUBHO METOJAMYECKUMHU MaTEepHATIaMHU:

v’ 3akon Poccuiickoii ®enepanun «O0 oOpazosanun B Poccuiickoit @eneparymy» ot 29.12.2012r. Ne273-D3;

v\ OenepanbHbll  IOCYJAPCTBEHHBIH 00pa3’0BaTENbHBIA  CTaHAAPT OCHOBHOTO OOWIEro  00pasoBaHUs, YTBEPKIECHHBIM  IPHUKA30M
MunoOpnaykn Poccum ot 17.12.2010 Ne 1897 «OO06 yTBepKJIECHWHW W BBEJACHWM B JIeHCTBUE (HeJepabHOTO TOCYAapCTBEHHOTO
00pa3zoBaTeNbHOTO CTaHIapPTa OCHOBHOTO 00111er0o 00pa3oBaHus» (B pel. npukaza Munoopuayku Poccun ot 29.12.2014 Ne1644)

v' Xwumus. Pab6oune nporpammel. Ilpeamernas nuaus yuebnukos O. C. Tabpuensna, W. I'. Octpoymosa, C. A. CrnagkoBa. 8—9 KIacchl:
yuebHoe mocobue s obmeobpasoBatenbubix opranuzanuii / O. C. Tabpuensn, C. A. CnaagkoB — M.: IIpocsernienue, 2019.

v" B cootserctun ¢ OOIT OO0 MBOY «KirokBUHCKas cpeaass 001eo0pa3oBaTebHas HIKOJIa»



esan Kkypca:

. Dopmuposanue y yqamuxcs 1eI0OCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

Pa3zeumue 1NO3HABATENbHBIX MHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH ydYalllUXCsl B IPOLIECCE H3YYEHUS
XMMHMUYECKOM HayKu M €€ BKIaJa B COBPEMEHHBIM HAy4HO -TEXHUYECKHM Iporpecc; (GOpMUPOBAHHME BAXHEMIIMX JOTMYECKUX OIepauui
MBIILJIEHUS (aHaIU3, CUHTE3, 0000IIeHNe, KOHKpETH3allus, CPaBHEHHUE U Jp.) B IPOLECCE MMO3HAHUS CUCTEMbl BAKHEHIINX MOHATUHN, 3aKOHOB U
TEOpHUH O COCTaBe, CTPOCHNUH, CBOMCTBAX U IPUMEHEHUN XUMUYECKUX BEILIECTB.

Bocnumanue y0exIEHHOCTM B TOM, YTO NPUMEHEHHE IOJIyYEHHBIX 3HAHUH M yMEHUH O XHWMHUHU SIBISETCS OOBEKTHMBHOU
HE0OX0IMMOCTBIO /17151 6€301acHOM paboTHI C BEIIECTBAMU U MaTepUajlaMy B ObITY M Ha POU3BO/ICTBE.

Ilpoexmuposanue u peanuszayua BBHITYCKHUKAMU OCHOBHOW IIKOJIBI JIMYHOW OOpa30BaTEIbHOM TpPaeKTOPHUM: BHIOOP Mpoduis
oOyueHus B cTapuieil Koje Uik NpopecCUOHAIBHOT0 00pa30BaTEIbHOTO YUPEKICHUSI.

® Ognadenue Kuroueevimu KomMnem CHUUAMU . yqe6HO'H03HaBaTeHBHBIMH, I/IH(I)OpMaHI/IOHHI)IMI/I, OEHHOCTHO-CMbICJIOBBIMH,
KOMMYHUKAaTHBHBIMHU.

JIst TOCTHKEHUS ATHX 11eJIeH B Kypce XMMHUHU Ha CTYIIEHH OCHOBHOTO OOIIIETo 00pa30BaHUs PEIIAIOTCS CIICIYIONINE 3adadu:

v hOPMHUPYIOTCS 3HAHUS OCHOB XMMHYECKON HAYKH — OCHOBHBIX (DaKTOB, MOHATHM, XUMHYECKUX 3aKOHOB U TEOPHH, BHIPAKEHHBIX

IMOCPEACTBOM XUMHNYECCKOT'O A3BIKA,

v Pa3BHUBAIOTCA YMCHHA Ha6J'II-O,I[aTB HOOBSACHIIOT XUMHUYECKHE SABJICHHSA, IIPOUCXOAAIINUE B IIPUPOAC, J'Ia60paTOpHBIX YCIIOBUAX, B 6bITy U Ha

IIPOU3BOJICTBE;

HpI/IO6p€TaIOTCSI CIICUAJIBHBIC YMCHHSA W HAaBBIKK 110 6630HaCHOMy 06pa1ueHmo C XUMHUUYCCKHMMHU BEIICCTBaAMHU, MaTcpUalaMu u
ImpoueccamMu;

@opMpreTc;[ TYMaHHUCTHUYCCKOC OTHOLICHHUEC K XHUMHHU KaAK HpOHSBOﬂHTeHLHOﬁ CHJIC O6H.I€CTBa, C IIOMOIIIBIO KOTOpOI71 peuaroTCAa
ria00anabHBIE HpO6J'IeMLI YCJIIOBCYCCTBA,

4 OCYIICCTBJIACTCA MHTCIPALIUA XUMHYECKOM KapTUHBI MHpPa B €AUHYIO HAYUYHYIO KAPTHHY.



Conep:xaHue MPOrpaMMbl
Xumus 8 kiacc
(70 yacoB, 2 yaca B HeJ1eJI10)

HavajbHble NOHATHSA U 3aKOHbI XUMHUH

Tena m BemectBa. CBoiicTBa BemecTB. JTANIOHHBIE (U3NYECKUE CBOMCTBA BemlecTB. Marepuaisl U MaTepuaioBeneHue. Ponb xumun B
YKU3HHU COBPEMEHHOT0 001ecTBa. OTHOIIEHHE 00IIIeCTBAa K XUMHH: XeMOpuins u xemopoOousl.

Mertopl n3ydenus xumun. Habmonenue. OxcnepuMent. Moaenuposanue. Mojienu MaTepuaibHbIe U 3HAKOBBIE UJIU CUMBOJIbHBIE.

I'a3pl. XKuakoctu. TBEpable BemlecTBa. B3auMHble mepexopl MEXAy arperaTHbIMU COCTOSIHUSIMU BEIeCTBa: BO3TOHKa (CyOnumanus) u
necyonuManus, KOHACHCAlUs U UCTIapeHne, KpUCTAITN3alus U TUIaBJICHUE.

Ouznyeckue sBiaeHUs. Yuctele BemiecTBa M cMecu. ['oMoreHHele U rereporeHHble cMecu. CMmecu razoo0pasHble, KHJIKHE U TBEpPIBIE.
CriocoObl  pa3geneHus cMeced: TMeperoHka, WM JUCTHWIUISALUSA, OTCTauBaHHe, QWIBTPOBaHME, KPHUCTAJUIM3AIUS WM BbIIapUBaHUE.
Xpomarorpadus. [Ilpumenenue 3tux crnocoOoB B TJaOOPaTOPHON MPAKTUKE, HAa TPOU3BOJICTBE U B OBITY.

XUMUYECKUE DJIEMEHThl. ATOMBI M MOJIEKYJbl. [IpocThie M cloXkHBIE BelecTBa. AJUIOTPONHUA Ha MpuMepe Kuciaopona. OCHOBHbIE
ITOJIOKEHHUS aTOMHO - MOJIEKYJIIpHOTO yueHHus. MoHbl. BemecTBa MOIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUS.

3Haku (CHMBOJIBI) XMMHMUYECKHUX JJIEMEHTOB. MH]opmainus, KOTOpyl0 HECYT 3HAKW XHMHUYECKUX AJIEMEHTOB. DTHMOJIOTHS Ha3BaHHM
HEKOTOPBIX XHUMHUYECKHX dJeMEHTOB. Ilepuommyeckas Ttabnuma xumudeckux osnemeHToB J[. M. MenaeneeBa: KOPOTKONEPHOIHBIM U
JUIMHHOTIEpUOAHBIN BapuaHThl. [lepuoas! u rpynmsl. [aBHas U noboyHast noArpynnsl, Wik A- u b-rpynnsl. OTHOCHUTENBbHASI aTOMHAS Macca.

Xumuyeckue popmynsl. Muaekcsl 1 koapduimenTsl. OTHOCUTEIbHAS MOJIEKYNIApHas Macca. MaccoBasi J0Jsi XMMHUECKOTO 3JIeMEeHTa B
coenuHeHnH. MHdopmaius, KOTOpYIo HECYyT XUMUYECKHE (POPMYIIbL.

BanentHocts. CrtpykrypHble (GopMyibl. XUMHYECKHE 3JIEMEHThl C TOCTOSIHHOW W MEPEeMEHHOM BaJeHTHOCThbIO. BriBon (hopmMyiibl
COeIMHEHUS 10 BaJeHTHOCTH. Ompeenenne BaleHTHOCTH XUMHUYECKOT0 djeMeHTa 1o gopmyrne BemiectBa. CocTaBlieHne HA3BaHUN COCTMHEHMUIA,
COCTOSILUX U3 JIBYX XUMUUYECKHUX IEMEHTOB, IO BaJICHTHOCTH. 3aKOH IMOCTOSHCTBACOCTABABEILIECTB.

Xumnueckue peakiuu. PeareHTsl U npoAykThl peakuuu. [Ipu3HaKu XMMHUYECKMX peakuuil. YCIOBUS UX MPOTEKAHUS U MPEKPALLECHHUS.
Peakuuu ropenust. OK30TEpMUYECKUE U SHAOTEPMUYECKHE PEAKLIUH.

3aKOH COXpaHEHMsI MaccChl BeLIECTB. XHUMHUYeckue ypaBHeHHsA. CocTaBlieHHME XMMMUYECKMX ypaBHeHMH. VHpopmanus, KOTOpyro HEcer
XUMUYECKOE YPAaBHEHHUE.

Knaccudukarus XMuMHYECKUX PeakIfil Mo COCTaBy U YHCIY PEareHTOB U MPOIYKTOB. THIBI XUMUYECKHUX peakiuil. Peakunu coeanHenus,
pasnokeHus, 3aMelIeHnus U oOMeHa. Karanuzaropsl u kataaus.



JdeMoHcTpanuu

Komnexkuust MmatepuanoB v U311 U3 HUX.

Mopenu, ucnoiib3yeMble Ha ypoKax (GU3UKH, OMOJIOTHH U TeoTpaduu.

OO0bEMHBIC U TAPOCTEPIKHEBBIE MOJIETTH HEKOTOPBIX XUMHYECKUX BEIIECTB.

Mogenu KpUcTauIM4eCKUX PEIIETOK.

Colupanue npubopa Jyist MOTyYeHHUs Ta3a U MPOBEpKa €ro Ha rTePMETUYHOCTb.

Bosronka cyxoro sibja, iioa uinu HagTanuHa.

ArperaTHbie COCTOSIHUS BOJIBI.

Paznenenne nByx HECMEIIMBAIOMIUXCS KUAKOCTEH C TIOMOIIBIO JIETUTEIIbHOW BOPOHKH.
Juctumsrop u ero padora.

YcranoBka ans GuiIbTpoBaHus U e€ padboTa.

YcTaHoBKa /715 BeITapuBaHUs U €€ padorTa.

Komnexuust 65ITOBBIX MpUOOPOB TSl GUITHTPOBAHUS BO3AYXA.

Paznenenue kpacsiero BemiecTsa gaoMactepa ¢ IOMOIIBI0 OyMaKHONW XpoMaTorpadum.

Mogenu ayuTOTPOITHBIX MOIU(DHUKAIIAN yIIepoia U CEePHI.

[Tosnydyenue o30Ha.

Hoptpers: . 5. Bepuenuyca u JI. Y. Meneneesa.

KopoTtkonepuoanslii u 1nuHHONIEpUOIHbIN BapuaHThl [lepronanueckoit cucremsl [. 1. Menaeneena
KoHncTpyrnpoBanue mapocTep>KHEBbIX MOJIee MOJIEKYIL.

Annapart Kunna.

Pa3noxxenue 6uxpoMara aMMOHHUSI.

I'openue cepbl 1 MArHUEBOM JICHTHI.

IToptpetst M. B. JlomonocoBau A. JI. JlaByasse.

OMNBITHL, WIUTFOCTPUPYIOIINE 3aKOH COXPAHEHHUSI MACChI BEIIECTB.

I'openue docdopa, pacTBopeHre MPOIyKTa TOPEHHUS B BOJIC U HCCIIE0BAaHUE MOTYYEHHOTO PACTBOPA JTAKMYCOM .
B3anmonencTBue COISTHOM KUCIOTHI C LIMHKOM.

[Momyuenue rugpokcuna menu(Il) u ero pasnoskeHue npu HarpeBaHUU.



JlaGopaTopHbIe ONBITHI
. O3HakoMIICHHE C KOJUIEKIMEH J1ab0paTOpHOM MOCYIbI.
. [IpoBepka nmpubopa Juist MOTYyIESHUS Ta30B HA TePMETUYHOCTb.
. O3HaKOMJICHHE C MUHEpaJIaMH, 00pa3yIONIMMH TPAHHT.
. [IpuroroBieHne reTeporeHHON CMECH MOPOIIKOB CEPhI U JKEJIe3a U UX pa3zecHuE.

1
2
3
4
5. B3auMo/ieiicTBrE pacTBOPOB XJIOPHIOB U HOUJIOB KAJIUsl C PACTBOPOMHHUTpATa cepedpa.
6. IMonyuenne ruapokcuaa meau(Il) u ero B3aMMOIEHCTBHE C CEPHOI KMCIOTOM.
7. B3auMmoeiicTBrE pacTBOPA COIBI C KHCIIOTOHA.
8. IIpoBepka 3aK0HA COXPAHEHHs MAcChl BEIIECTB HA PUMEPE B3aMMOIEHCTBHS MIEN0OYH U KHCIOTEL
9. Tlposepka 3aK0HA COXpAHEHHS MACCHI BEIECTB Ha IIPUMEPE B3aUMOAEHCTBH mEnodun u comm xenesa (111).
10. Paznoxenue mepokcuaa BOJOPOAa ¢ MOMOIIbI0 okcuaa mapranna (1V).
11. 3amemienue xxene3oM Meay B MEAHOM KYIIOPOCE.
IIpakTHyeckue padoThl
1. 3HAKOMCTBO ¢ jabopaTopHbIM oOopymoBaHueM. [IpaBuia TeXHMKH O€30TACHOCTH NpU paboTe B kaOuHeTe XuMHUU. HekoTopwle BHIbBI
pabor.
2. Aunanus mouBbl
Baxuelimue npeacTaBuTe 1M HEOPraHUYecKuX BemecTs. KojimyecTBeHHbICOTHOIICHUSI B XHMHUH
CocraB Bo3ayxa. [Tonstue 06 00bEMHOM 10716 KOMIIOHEHTA PUPOJAHOM Ia30Boi cMecu — Bo3ayxa. Pacuér o0béMa KOMIIOHEHTa
ra3oBOi cMecH 10 ero 00bEMHOM Jj0J1€ U HA0O0POT.
Kucnopoa. Ozon. Ilonxyuenue kucnopona. Cobupanue 1 pacriozHaBaHHE KUCJIOpoia. XUMUYECKUE CBOMCTBA KUCIIOPO/Ia: B3aUMOJIEHCTBUE C
MeTaJulaMi, HEMEeTaJUIaMH U CI0KHBIMU BeriecTBamu. [Ipumenenue kucnopoaa. KpyroBopoT kuciopoja B mpupoe.
Oxcunpl. Obpa3oBaHue Ha3BaHUN OKCUIOB 1O uX Gopmynam. CocTtaBiieHue GopMys OKCHIOB 10 UX Ha3BaHusAM. [IpencraBureny oKCHIOB:
BOJIa M YTJIEKHCIIBIN I'a3, HeraméHas U3BecTb.
Bonopoa B npupose. Puznyeckre U XUMHYECKHE CBOMCTBA BOJOPOAA, €0 MOJyYeHUE U IPUMEHEHHE.
Kucnotsl, ux coctas u kinaccudukanus. Maaukaropsl. Tabnuna pactBopuMoctu. CossiHas U cepHast KUCIOThI, X CBOMCTBA U
IIpUMEHEHHE.
Coun, ux cocra u Ha3BaHUA. PacTBopuMocTh conelt B Boje.IIpeacraBurenu cosneit: xmopua HaTpus, KapOoHAT HaTpus, pochaT KaabIHsl.
[Tocrostnnas ABoranpo. KonnuectBo BemectBa. Moib. MonsipHast macca. KpaTHble eJMHULBI H3MEPEHUs KOJMYECTBa BEIeCTBA —



MUJUIMMOJIb U KUJIOMOJIb, MIJIJIMMOJISIPHASL ¥ KUJIOMOJISIPHAs. MacChl BEIIECTBA.
Pacuérbl ¢ ncronp30BaHnEM MOHATUI «KOJIMUYECTBO BELIECTBA», «MOJISIPHASI Maccay», «IIOCTOSIHHAsE ABOTaapoy.
3axoH ABorajipo. MosipHbIii 00bEM ra3000pa3HbIX BemiecTB. OTHOCUTEIbHAS IFIOTHOCTh OJIHOTO ra3aro JApyroMy.
KpaTHble eauHULIbI U3MEPEHNS — MUJUTUMOJISIPHBINA U KUJIIOMOJIIPHBIN 00BEMBI Fa3000pa3HbIX BEILECTB.
Pacuérbl ¢ ncronp30BaHnEM MOHATUI «KOJIMUYECTBO BELECTBA», «MOJISIPHAS Macca», «MOJIIPHBIA 00BEM ra30By, «I1OCTOSIHHASE ABOTaIpo».
Pacuérsl ¢ ncnosib30BaHNEM MOHITUH «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIM 00BEM ra3oBy», «4UCiI0 ABOTraipo».
I'unpocdepa. KpyroBopoT Boasl B ipupoie. Pu3nyeckue 1 XMMHUECKHUE CBOMICTBA BOJIbI: B3aMMOJIEHCTBHE C OKCHIAMHU.
OcHoBaHusl, UX cocTaB. PacTBOpUMOCTh OCHOBaHMM B Boje. V3MeHEHHe OKpacku HHJIMKATOpOB B IeaoyHou cpexe. IlpencraBurenu
LIeJI0YEH: TUAPOKCUIbI HATPUS, KAJINS U KaJIbIUs.
PacTBopuTens u pactBopénHoe BemecTBO. PactBopsl. PacTBopenue. ['nnpatel. MaccoBast 10J1s1 paCTBOPEHHOTO BelecTBa. Pacuérsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM TMOHSTHS «MaccoBas J10Jisl pAaCTBOPEHHOTO BELIECTBAY.
JdeMoHcTpauuu
* OmnpeneneHue conepkaHusl KHCIOPOJa B BO3IYyXE.
* [IlomydeHue kucIOpoaa pasnoKEHUEM NIEPMAHTaHATa KAJIUA U IIEPOKCUA
BOJOpPOJA.
e CoOupaHue METOIOM BBITECHEHHUS BO3/yXa U BOJBI.
* PacnosHaBaHuekucIOpoOa.
* T'opeHue Marsus, xeinesa, yris, cepbl 1 ocopa B KUCIOPOJIE.
* Kosutekuust OKCHIOB.
* Ilonydenue, cobupaHue U paclo3HaBaHUE BOJOPOJA.
* T'openue Bogopona.
* BzaummoseiictBue Bogopoaa ¢ okcuaom meau(Il).
* Kosnekuus MUHEpPaJIbHBIX KUCIIOT.
* IIpaBuio pa30aBieHus: CEpoi KUCIIOTHI.
* Komnexnus coneil.
* TaOnuua pacTBOPUMOCTH OCHOBaHMM, KUCIOT U COJICH B BOJIE.
* HekoTopble MeTalIbl, HEMETAJUIbl U COSIMHEHHSI KOJIMYECTBOM BellecTBa B 1 MOJIb.

* Mojaenb MOJIApHOTO 00BEMa Ta3006pa3HLIX BCIICCTB.



JlabopaTopHble ONBITHI
12.  TlomyrHeHHe U3BECTKOBOW BOIbI IIPH IIPOIYCKAHUH YIIIEKUCIIOTO rasa.
13.  Tlonyuenue BOAOPOaa B3aUMOAEHCTBHEM IIMHKA U COJITHOM KUCIIOTHI.
14.  PacnosnaBaHue KMCJIOT HHIAUKATOPAMH.
15. H3MeHenue OKpacKu MHIMKATOPOB B LIEJIOYHOM CpeleE.
16. OsnakomiieHHE ¢ MpemnapaTamu JOMAIIHEH MM IIKOJBHOM anTeukd — PacTBOPaMHU MEPOKCHIA BOJOPOJA, CIMPTOBOM HACTOWKHM MOJA U
HaIIATBIPHOTO CIUPTA.
IIpakTHyeckne padoThI
3. Tlonydenue, coOMpaHue U pacro3HaBaHUE KUCIOPOA.
4. Tlony4enue, coOMpaHUen Paclo3HaBaHKUE BOIOPOIA.
5. TIpurortosyieHre pacTBOPOB COJIEH C MX 3aJaHHON MacCOBOM JOJIE.

OcHoOBHBIE KJIAaCChl HEOPraHuveckux coeanueHuii O000meHne cBeieHni 00 OKCHIaxX, X KraccuuKaii, Ha3BaHUIX U

cBoricTBax. CriocoObI OJIy4eHUSI OKCHIOB.

OcHoBanusl, UX KiaccuUKaIiys, Ha3BaHUs M CBOMCTBA. B3anMoseiicTBUe ¢ KHUCIOTaMH, KUCIOTHBIMU OKCHUIAMHU U COJIsIMU. PazioxeHue
HEPacCTBOPUMBIX OCHOBaHHUH. CrtocOOBI MOJTydeHUsT OCHOBAHHA.

Kucnotel, mx xmaccudukanus u HazBanus. OOImMe XUMHUYECKHE CBOWCTBA KHUCIOT. B3ammonmeldcTBHE KHCIOT € MeETaJIaMHu.
DIJIEKTPOXUMHUYECKUH Psil HAIPSKEHU MeTauioB. B3anmoaencTBie KUCIOT ¢ OKCHUIaMH METaJIJIOB.
B3anmopeiicTBie KUCIOT ¢ OCHOBAHUSIMU — PeaKklMs HeWTpanu3anuu. B3anmoaeicTBre KucioT ¢ COJISIMH. [Tonyuenue
OECKHCIOPOTHBIX
U KUCJIOPOJCOAEPKAIINX KUCTIOT.

Conu, ux knaccuduKkaiys u cBoicTBa. B3aumoaelicTBue cojiell ¢ MeTaJllaMu, OCOOCHHOCTH 3THX peakiui. BzaumoaeicTBue coeit ¢
COJISIMU.

['eneTnueckue psiipl MeTaia 1 HemeTauia. ['eHeTruueckast CBs3b MEX/1y KJIacCCaMH HEOPraHUYECKUX BEIIECTB.
JlabopaTopHbIe ONBITHI
17. BzaumopelicTBre OKCHIa KalnbLUs C BOJOM.
18. TTomyTHEHME N3BECTKOBOI BOJIBL.
19. Peakius HeiiTpanusamnum.
20. TMonyuenue ruapoxcuaamenu(Il) u ero B3anMoIEHCTBHE C KUCIOTOM.



21. Pasnoxenne ruapokcuaa meau(Il) mpu HarpeBanum.
22. B3aumoielicTBIE KUCIOT C METAIIIIAMHU.

23. B3aumoielicTBHE KUCIOT C COJIAMHU.

24. O3HaKOMJIEHHE C KOJUIEKLUEH COJIEH.

25. Bzaumoneiicteue cynbdara meau(Il) ¢ xeme3om.
26. B3aumoeiicTBre comell ¢ COIAMHU.

27. TeHeTndeckas CBSI3b HA MpUMEPE COCTUHEHUN MEJIN.
IpakTuyeckue padoTsl

6. Pemenue SKCIIEpUMEHTANBHBIX 3a/1a4.

Ilepuoauyeckuii 3axoH 1 Ilepuoanyeckas cucreMa XMMHYECKUX 3JICMEHTOB
. U. MeHaeneeBan CTpoeHue aToma
EcTtecTBeHHbIE ceMeiicTBa XUMHUUECKUX 3JIEMEHTOB: IIEJI0YHbIEH I1EJI0YHO3EMENbHbBIE METAJIIbI, TAJIOTE€HbI, UHEPTHBIE (0J1aropoIHbIE) Ta3bl.
AMmdoTtepHOoCTh. AMDOTEpPHBIC OKCUIBI M THAPOKCH IBI. KOMITJIEKCHBIE COJIH.
Otkpsitre . . MenneneeBsiM [leproauyeckoro 3akoHa v co3ianue uM [lepuoauyeckoi CUHCTEMbI XUMHUYECKUX AJIEMEHTOB.
AToMBI Kak (opMa CyIIECTBOBAHUS XMMHMUYECKUX 3JeMeHTOB. OCHOBHBIE CBEJCHUSA O CTPOEHHH aToMOB. J[0Ka3aTeabCTBa CIONKHOCTHU
cTpoenus aromoB. OnbIThl Pezepdopaa. [InanerapHas Moaenb cTpoeHus aToMa.
CocraB aTOMHBIX fJ€p: HPOTOHBI, HEUTPOHbI. OTHOCUTENbHAs AaTOMHAas Macca. B3anMOCBSA3b MNOHATHA «IPOTOH», «HEUTPOH»,
«OTHOCHUTEJbHAsI AaTOMHAs Maccay.
Mukpomup. DnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX YpOBHEH aTOMOB XuMHYeckuX neMeHTOB NeNe 1-20. [lonarue o 3aBepiuieHHOM
3JIEKTPOHHOM YpPOBHE.
W3oronbl. dusnueckuid cmbicn cumBosiuku Ilepuoanueckoit cucrembl. CoBpeMeHHas QopmynupoBka Ilepuoanueckoro 3akoHa.
W3meHeHust CBOICTB 3JIEMEHTOB B MEpUO/IaX U TPYIIAX, KaK PYHKIHS CTPOCHUS AIEKTPOHHBIX 000JI0UEK aTOMOB.
XapakTepucTUKa 3JIEMEHTa-MeTajula 1 3JIEMEHTa-HeEMeTalIa [0 UX MojoxeHuto B [leproauyeckoit cucteme xumuueckux nemeHToB /1. U.
Menneneesa.
JdeMoHcTpanuu
*  Pasnuynbie GopMBbI TAOTUI] TEPUOINIECKON CUCTEMBI.
*  Mopaenuposanue nocrpoenus Ilepuoauyeckoit cucremsl /. 1. Menaeneesa.



® MO[[CJ'II/I ATOMOB XMUMHUYCCKHUX DJICMECHTOB.
*  Moenu aTOMOB 3JIEMEHTOB 1—3-T0 T1EpHOI0B
JlabopaTopHble ONBITHI.
28. Tlonyyenne aMm(pOTEPHOrO M'MAPOKCHIA U UCCIIEA0BAHKUE €10 CBOMCTB.

XumMuueckasi cBaA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE PC€aAKIUH

WNonnas xumuueckas cBsi3b. loHbl, 00pazoBaHHbIE aTOMaMH METAJIJIOB U HEMETAJUI0B. CxemMbl 00pa30BaHNs HOHHOM CBSI3U ISl OMHAPHBIX
coenuHeHuil. loHHbIE KpUCTaINIMYeCKHe PeETKN U (PU3UYECKHe CBOWCTBA BEIIECTB C ATUM TUIIOM peu€Tok. [lonstue o popmynbHOM eauHuLe
BEILIECTBA.

KoBanenTHast xumuueckasi CBsi3b. DJEKTPOHHBIE M CTPYKTypHble (Qopmynbl. KoBaneHTHas HemossipHast cBs3b. CxeMbl 00pazoBaHUs
KOBAJICHTHOM CBSI3M U1 OMHApHBIX COeAMHEHUN. MoJekyasipHble U aTOMHbIE KpUCTaNIMYeCKHe PEHIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM
PEUIETOK.

DIEeKTPOOTPUIIATEIILHOCTh. Psi anmekTpoorpuniaresbHocTH. KoBalleHTHass moJisspHas XuMuU4yeckasi cBsi3b. Jumosiabs. Cxembl 00pa3oBaHUs
KOBaJICHTHOM HOJISIPHOM CBSI3U U1l OMHAPHBIX COeAMHEHUN. MoJeKynspHble U aTOMHbIE KpUCTAINTMUYECKUE PEIIETKH, CBOMCTBA BELIECTB C ATUM
TUIIOM PEIIETOK.

Meramueckass XMMUYECKasi CBSI3b M METaJUIMYECKasl KpUcTauimdeckas pemeérka. CBOMCTBa BEIIECTB C ATUM TUIIOM pewméTok. Enunas
MIPUPOJIa XUMHYECKUX CBS3EH.

Crenens okucnenus. CpaBHEHHE CTENIEHU OKHUCIIEHUS U BaleHTHOCTH. [IpaBuia pacuéra creneneil OKucieHus no GopmyinaM XUMHUYECKUX
COECIUHEHU.

OKUCAUTENEHO-BOCCTAHOBUTENbHBIE peakuuu. OmnpenencHUe CTENEHEW OKUCICHUS IS 3JEMEHTOB, OOpa3yrollMX BEIIEeCTBAa Pa3HBIX
KJlaccoB. PeaknuuuoHHOTO OOMEHa U OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. OKHUCIUTENb U BOCCTAHOBUTENb, OKHUCICHHE U
BoccTaHoBlieHHe. CocTaBlIeHNE YPABHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIXPEAKIIUN METOIOM 3JIEKTPOHHOTO OanaHca.

JdeMoHcTpanun

* Buneo ¢parmenTs u ciaiiasl «MloHHas XUMUYECKasi CBSI3b ».

e Kosiekus BemecTs ¢ HOHHOW XUMHUYECKOH CBS3BIO.

*  Mogenu MOHHBIX KPUCTAJUIMUECKUX PEMIETOK.

* Buneodparments! u cnaiiipl «KoBaneHTHasXUMUYECKas CBSI3b.

® KOJ'IJ'ICKL[I/U{ BCIICCTB MOJICKYIIAPHOI'O U aTOMHOT'O CTPOCHMUH.



Mogenu MONEKYJIAPHBIX U @TOMHBIX KPUCTAJUINYECKUX PEIIETOK.
BuneodparmenTs u cnaiiapl «MeTtautmueckass XHMHUIECKast CBSI3bY.
Komnexnuus «MeTajusl U CIIIaBbD».

B3aumoeiicTBre IIMHKA ¢ Cepoil, CosiHOM KucinoTou, xnopuaom meau (11).
['openue maruus.

B3anmopaeiicTBre XJIOpHOU U CEPOBOAOPOIHOM BOBI.

JlabopaTopHblie ONBITHI

29. W3roToBieHKe MOIENIH, HILTIOCTPUPYIONIEN CBOMCTBA METAIUINYECKON CBS3H



Coneprxanue nporpamMmsbl
Xumua 9 kjacc
(70 yacoB, 2 yaca B HeJ1eJI10)
IMoBTOpeHUEe U 06001IEHUE CBeIEHUIT MO Kypcy 8 KJacca

bunapusie coenunenns. OKCUIbI coJIe00pa3yroIIne U HecosaeoOpasyromue. [ uapokcuapl: ocHOBaHus, aMm(poTepHbIe, KUCI0Thl. CpeaHue,
KHCJIbIE, OCHOBHBIE COJIH.

O06o001eHre cBeIeHni 0 XUMHUECKUX peakiusx. Kiaccuduxanus XMMUYECKUX PEAKIIUi 110 Pa3IMYHBIM OCHOBAHUSIM: COCTaBY U YUCITY
pearupyromux u o0pa3yronuxcsi BeUeCTB, TeII0BOMY 3G eKTy, HallpaBIECHUI0, U3MEHEHUIO CTETICHEW OKHUCIICHHS JIEMEHTOB, 00pa3yIoNnuX
pearupyroime BemecTna, gpase, UCIOJIb30BaHUIO KaTaInu3aTopa.

[TonsaTHE O CKOPOCTH XUMHUECKOU peakiinu. PaKTOPHI, BIUSIIONINE Ha CKOPOCTh XUMHUUECKHUX PEAKIIUNA: MPUPOJIa PEarupyromnX BEmecTB,
WX KOHIIEHTpAIHs, TEMIIEpaTypa, IO b COMPUKOCHOBEHHUS, HATMYKE KaTtanu3aropa. Karamms.

JdeMoHcTpauuu
*  O3HaKOMJICHHE C KOJUIEKIIUSIMHI METAJJIOB U HEMETAIIIIOB.
*  (O3HaKOMIJICHHE C KOJUISKIIMSAMHI OKCHAOB, KHCJIOT U COJICH.
* 3aBHUCHMOCTb CKOPOCTH XUMUYECKOM peakIu OT MPUPOAbI pearupyoiuX BEIIeCTB.
* 3aBHUCHMOCTb CKOPOCTH XUMUYECKOW PeakIMi OT KOHLEHTPALlUU pearupyoruX BEIIeCTB.
* 3aBHUCHMOCTbh CKOPOCTU XUMHUUYECKOHN peaklnu OT IUIOIaIn
COTPUKOCHOBEHHUS PEarupyroIINX BEIIECTB («KUISIIHUNA CIOI»).
* 3aBHUCHMOCTb CKOPOCTH XUMUYECKOH peakui OT TEMIIEPATYpPhl pearupyoonuxX BelIecTB.
JlaGopaTopHble ONBITHI
BzaumoneiicTBue amMmmmaka u XJIopoBOAOPOIA.
Peaknus nerTpanuzanuu.
Habmonenue temnoBoro a¢dexra peakiinu HeHTpaar3auu.
BzaumopeiictBre cepHoii KucaoTel ¢ okcuaom meau (I1).
Pa3noxxenue nepokcua BOJOPO/Ia ¢ MOMOIIBIO KaTana3bl KapTodens

ok owdE

3aBHCHMOCTb CKOPOCTH XMMHUYECKOH PEaKIIUU OT IPUPOIbI pearupyromux BeIeCTB Ha IpUMeEpe B3aUMOICHCTBUS pPacTBOPOB THOCYIb(ara
HaTpus U XJlopuaa 6apusi, THOCYIb(aTa HaTPUs U COJTHON KUCIIOTBHI.

7. 3aBHUCHMOCTh CKOPOCTH XUMHUYECKON peaknuuu OT IPpHUPOABbI METAJJIOB IIPU UX B3aMMOJCHUCTBUHU C COJISHOM KHCIOTOM.



8. 3aBHCHMOCTB CKOPOCTH XMMHUYECKOM PEAKLIUK OT HPUPOIbI KUCIIOT TIPU B3AUMOIEUCTBUM MX C JKEJIE30M.

9. 3aBHCHMOCTB CKOPOCTH XMMHUYECKOM PEAKIIUU OT TEMIIEPATYPHL.

10.  3aBUCMMOCTBL CKOPOCTH XMMHYECKON PEAKIMH OT KOHIIEHTPALIUH.

11.  3aBuCcHMMOCTH CKOPOCTH XMMHYECKON PEAKIIUK OT IUIOMIA/IN COPUKOCHOBEHHS PEarupPYIOIINX BENIECTB.
12.  3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMHU OT KaTaJnu3aTopa.

XuMHYECKHE P€aKIuM B pacTBOpax 3JICKTPOJIUTOB

[Tonsatue 00 >MEKTPOTUTHIECKON TUCCOITUAITNU. DIEKTPOTUTHI M HEIJEKTPOJIUTHI. MeXaHU3M TUCCOIUAIIUHU IJIEKTPOJMTOB C Pa3IMYHBIM
xapakTepoM cBsi3H. CTETNEHB IIEKTPOTUTHIECKOM nucconnanuy. CUIbHBIC U C1a0ble JIEKTPOTUTHI.
OCHOBHBIE TTOJIOKEHUSI TEOPUH AICKTPOTUTHICCKON nuccornmanuu. Kinaccudukamus HOHOB U X CBOMCTBA. KHCIOTHI, OCHOBAaHUSA U COJU
KaK AJIeKTpoauThl. VX Kimaccudukaus u JuCCOIHaIms.
OO0mue XUMUYECKHE CBOMCTBA KHUCIIOT: U3MEHEHUE OKPACKH WHIMKATOPOB, B3aMMOJICUCTBHE C METaJUIaMH, OKCUJIAMU M THAPOKCHIAMU
METAJIJIOB M COJISIMU. MOJIEKYIISIpHBIC U MOHHBIC (TTOJTHBIE M COKPAIIEHHBIE) YPaBHEHUS PEaKIIHi.
XUMUYECKUH CMBICIT COKPAIIEHHBIX YPABHEHUM. Y CIIOBUS TPOTEKAHUS PEAKIIUN MEXKY AIEKTPOJIUTAMHU 10 KOHIIA. Psi1 akTHBHOCTH METaJIIOB.
OO0mMe XMMHAYECKHE CBOMCTBA IEJI0YEH: B3aUMOICHCTBUE C KUCIIOTaAMHU, OKCHAAMH HEMETAJUIOB, coiaMu. OOmIre XuMHUUYeCKIe CBOMCTBA
HEpPAaCTBOPUMBIX OCHOBAHUM: B3aMMOJEHCTBHUE C KUCIOTAMH, Pa3JI0KEHUE ITPY HarpEeBaHUU.
OO0mre XMMUYECKHEe CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBHE C KUCIIOTaMH, IIEJI0YaMu, COJIIMHA U MeTaJlllaMu. B3aumopaeiicTeue
KHCJIBIX COJICH CO IIeIoYaMH.
I'uaponus, kak 0OMEHHOE B3aMMOJCHCTBHE COJICH ¢ BOMOUW. ['Maposin3 conmyM CHIBHOTO OCHOBAHUS M ClIab0H KUCIOTHI. ['maponn3 conm
c1aboro OCHOBaHUA U CHJIbHOM KucaoThl. [1kama pH.
CBolicTBa KUCJIOT, OCHOBAHM, OKCHUJIOB U COJIEH B CBETE TEOPHUH AIEKTPOIUTUUYECKON TUCCOLMAIUUA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiuu.
JdemoHcTpanum.
* lcnpiTaHue BEMIECTB U UX PACTBOPOB Ha AIIEKTPONPOBOAHOCTb.
*  3aBUCUMOCTb JIEKTPONPOBOIHOCTH YKCYCHOM KHUCIOTHI OT KOHLIEHTPAIUH.
* JIBuKEeHUE OKPAILIEHHBIX HOHOB B 3JIEKTPUUYECKOM TI0JIE.
* OmnpeneneHue xapakrepa cpejibl B pacTBOPAX COJIEH.



JlaGopaTopHbIe ONbBITHI.

13. Jluccounamus cnaObIX IEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.

14. Vismenenue oKpacKu UHIMKATOPOB B KMCIOTHOM Cpee.

15.  Peakuus HelTpaau3alMu pacTBOPa MIEIOYH PA3INYHBIMHE KHCIOTAMH.

16. Tlonyuenue rugpoxcuna meau (1I).1 ero B3aMMOAEHCTBHE C PA3IMYHBIMHU KHUCIOTAMM.
17. BzaumoelicTBUE CUIBHBIX KUCIOT ¢ okcuaoM meau (I1).

18-20. BzaumoeiicTBHE KUCIIOT ¢ METAJIAMH.

21. KayecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlonyuenue CTyaHSA KPEMHHUEBOM KUCIIOTHI.

23. KauecTBeHHas peakiys Ha XJIOPHU - WK CyITb()aT-HOHbI

24. VIsMeHEeHne OKPACKH MHIMKATOPOB B IIEJIOYHOM CpeJIe.

25. B3anMoeliCTBHIE IEI0Yel ¢ YIIIEKUCIBIM Ta30M.

26. KauecTBeHHAas peakiys Ha KATHOH aMMOHHUS.

27. Tonyuenue ruapoxcuaa meau (11) u ero pasnoxenne.

28. B3aumoelicTBre KapOOHATOB C KUCIOTAMH.

29. TIlonyuenne ruapokcunaa xemnesa(lll).

30. BzaumopeiicTBue xenesa ¢ pactBopom cyabdara meau (11)

IIpakTHyeckue padboThl

1. CeoiicTBa KMCIIOT, OCHOBaHHMI, OKCHJIOB ¥ COJIEH B CBETE TEOPUH DJIEKTPOJUTUUECKON JUCCOLUAIMU U OKMCIIUTEIBHO-
BOCCTaHOBHTEINILHBIX PEAKIMI

HemeTanabl M UX cOeTUHEHUS
CTpOGHI/IC aTOMOB HEMCTAJIJIOB U HMX ITIOJOXXCHHUC B Hepnozu/mecxoﬁ cucteme. Psag QJICKTPOOTPULATCIIBHOCTH. KpI/ICTaJ'IJ'II/I‘leCKI/Ie peH.IéTKI/I
HEMCTAJUIOB — IMPOCTBIX BCIICCTB. AJIJIOTpOHI/IH u eé IIPUYINHEI. dusznyeckue CBONCTBAa HEMETAIIJIOB. O6H_[I/Ie XHUMHUYECKHE CBOMCTBA HEMETAIIOB:
OKHCIIUTCIBHBIC 1 BOCCTAHOBUTCIIBHBIC.
FanoreHH, CTPOCHUC UX ATOMOB U MOJICKYIIL. du3znyeckue U XUMHYECKHE CBOMCTBA TaJOT€HOB. 3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB
TaJIOrCHOB B 3aBHUCUMOCTU OT HMX IIOJOXCHHSA B Hepnonnqecxoﬁ cucrtemMe. HaxoxaeHue rajJoreHOB B npupoac n HUX IMNOJYUYCHHC. 3HadeHUE U
MMPUMCHCHUC T'aJIOTCHOB.



["amoreHoBOIOPOABI U COOTBETCTBYIOIIME MM KHCIOTHI: IUIABUKOBAsl, COJIAHAas, OpOMOBOJOPOJHAs, HOJOBOJAOPOJHAs. [ anoreHuusbl.
KauectBenHnsie peakiinu Ha TaJIOreHUA-UOHBI. [IpruMeHeHne coeIMHEeHUH TajJlOTeHOB U UX OMOJIOTHYECKasi POJib.

O6mas xapakrepuctuka snemeHToB VIA-rpymnmel. Cepa B npupojie U €€ moJiyueHue. AJUIOTPOITHbIE MOAU(PHUKAIIUKA CEPhl U UX CBOMCTBA.
XHUMHUYECKUE CBOMCTBA CEPBI U €€ MPUMEHEHHE.

CepoBoIOpO: CTPOECHUE MOJIEKYINBI, (U3UYECKHE W XHMUYECKHE CBOICTBA, MOJydeHHWe W 3HadueHue. CepoBOAOPOAHAS KHCIOTA.
Cynbdunel u ux 3HaueHue. JIroMmuHOpOpHI.

Oxcwun cepsi (1V), cepauctast kuciaora, cyabpuThl. KadecTBeHHas! peakiiust Ha CyabGUT-HOH.

Oxcun cepsl (VI), cepras kucinora, cyabdarel. Kpucramtoruapatsl. KauecTBeHHas peakiius Ha Cyib(ar-HoH.

CepHast KucClIOTa - CHJIBHBIN AMEKTpoJuT. CBOWCTBAa pa30aBIICHHOW CEPHOW KHUCJIOTHI, KaK TUIIMYHOW KHUCJIOTHI: B3aUMOJCHCTBHE C
MeTaJUlaMH, OCHOBHBIMH M aM(OTEPHBIMHU OKCHJAMU, OCHOBAaHUAMH M aM(OTEPHBIMU THUIAPOKCHIaMH, cojisMu. KadecTBeHHas peakmusi Ha
cynbdaT-uoH.

OO6mrast xapaktepuctuka aeMeHTOB VA-Tpynmbl. A30T, CTpOCHHE aToMa W MOJIeKynbl. Dm3uveckue W XWMHUYECKHE CBOICTBA U
MPUMEHEHHE a30Ta. A30T B IPUPO/JIE U €r0 OMOJIOTHYECKAs! POJIb.

AMMHaK, CTpOEHHWE MOJIEKYJIbl W (u3Wyeckue CBOWCTBA. AMMUWAyHas BOJA, HAIIATBIPHBIM CHOUPT, THApAT amMmuaka. JIOHOpHO -
aKUENTOPHBIM MexaHH3M oOpa3oBaHUS KaTHOHA aMMOHUS. BoccraHoBuTenbHble cBoiicTBa ammuaka. Conu aMMOHHMST M HMX HpPUMEHEHHE.
KauecTBenHas peakuusi Ha KATHOH aMMOHHMUSI.

Oxcugpl a30Ta: HEcoJaeo0pa3yrolue U KUCIOTHbIE. A30THCTasi KUCIOTAa M HUTPUTHI. A30THAs KHUCIIOTa, €€ MOJy4YeHHE U CBOICTBA.
Hutpartsi.

docdop, crpoerne aroma u amwtorponus. Pochuasl. Pochun. Oxcua docdopa(V) u oprodochopnas kucnora. Docharsl. DochopHbie
ynoopenus. UTHCEKTUIUABI.

OO6mas xapakTepucTuka sneMeHToB [V A-rpynmnbl: 0cOOEHHOCTH CTPOEHHSI aTOMOB, MPOCTHIX BEIIECTB M COCAUHEHUN B 3aBUCUMOCTH OT
MOJIOKEHUS dyieMeHTOB B [lepuonndeckoii cucteme. Yriepod. AOTpomnHble MOaUUKAUU: anMas, Tpadut. AMOPQHBINA YIIepoa U ero copra:
caka, aKTUBUPOBAHHBIN yroib. AfcopOuus. XuMU4ecKre CBOKCTBa yriepoa. Kokcoxumuyeckoe mpou3BOACTBO U €ro nmpoaykius. KapOumsl.

Oxcup yraepona(Il): crpoenue Mozexynbl, moidydeHue u ero cBoictBa. Oxcun yraepona(lV): crpoenne Monekymnbl, MOJIy4eHHE U €ro
cBoiicTBa. YronpHas kucnoTa. Coiu yroiabHOUW KUCIOTHI: KapOOHATHI M THAPOKApOOHATHI. TexXxHUuecKas 1 MUIeBast co/a.

Heoprannueckue u opraHn4yeckre BEUIECTBA. YTJIEBOAOPOIbl. XUMHUECKOE CTPOCHHUE OPraHUYECKUX BEIIECTB, KAK MOPSAJOK COCTUHEHUS
aTOMOB B MOJIEKYJI€ TIO BaJICHTHOCTH.

MertaHn, 3TaH, Kak IpeIeNibHbIC YIIEBOMOPOAbl. DTUJICH W alleTUJIeH, KaK HempelelbHble (HEHACHIIIEHHbIE) YIrIIeBOJAOPOabsl. ['opeHue
yraeBo1opoaoB. KauecTBeHHbIE peakliMi Ha HETPEeNIbHbIE COEAMHEHUSI.



OTHIOBBIN CIIUPT, €r0 MOJyYeHUE, IPUMEHEHHE U (pU3U0JIornuecKoe neiicteue. TpéxaroMHblil cnupT riunepu. KauecTBeHHas peakius
Ha MHOTOATOMHBIE CIIUPTHI. YKCYCHas - IIPEICTaBUTEND Ki1acca KapOOHOBBIX KHCIIOT.
Kpemuuii, crpoenue ero aroma u coiictsa. Kpemuuii B npupoae. Cunmuuuel u cunad. Oxeua kpemuusi(1VY). KpemuueBas kuciora u e€
COJIN.
[IpousBocTBO cTekia u nemeHTa. [IpoTyKius CUIMKaTHOM MPOMBIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, gpapdop, dasHc.
OnTHyeckoe BOJIOKHO.
Hemerannel B npupoge. ®pakiimoHHasi MeperoHka >KHJAKOTO BO3JyXa Kak CIoco0 IMOJydeHUs KHCIopoAa, a3oTa, aproHa. Ilomydenue
dbocdopa, kpemHUs, XJI0pa, HoAa. DIEKTPOIU3 PACTBOPOB.
[TonyueHue cepHOM KMCIOTHI: CHIPHE, XUMHU3M, TEXHOJOTHYECKAsi CXeMa, METO/1 KUIIALIETO CJIOSI, IPUHIIMUIIBI TEIJIO0OMEHa, IPOTUBOTOKA 1
nupKyisinuu. OneyM. [Ipon3BoaCTBO aMMHUaKka: ChIpbE, XUMHU3M, TEXHOJIOTHUYECKAS CXEMA.
JdeMoHcTpauuu
e Koieknus HeMeTaIoB.
e Moenu KpUCTAUNIMYECKUX PEIIETOK HEMETAJIJIOB: ATOMHBIE U MOJIEKYJISIDHBIE.
e O30HaTOp M NPUHLUIBI €r0 PadOTHI.
e ['opeHue HeMETaIOB - MPOCTHIX BELIECTB: cepbl, hochopa, APEBECHOTO YIIIA.
e OOpa31bl raJIONEHOB - MPOCTHIX BEILECTB.
e BsaumopelicTBHE TaJIOTEHOB ¢ METAJIJIAMH.
e BriTecHeHue xjopa OpoMOM MM 02 U3 pacCTBOPOB UX COJIEH
e Kosekuus npupoaHbIX COCINHEHUH XI0pa.
e BsaumopelicTBre cepbl ¢ METaJIIaMHU.
e ['opeHnue ceprl B KUCIOpOLE
o Komnexuus cynbQUIHBIX PYI.
e KayecTBeHHas peakuys Ha CyabQUI-HOH
e OOecrBeurBaHNE OKPALLICHHBIX TKAHEH U [BETOB CEPHUCTHIM I'a30M.
e B3saumozelcTBUE KOHIEHTPUPOBAHHON CEPHOU KUCIIOTBI C MEBIO.
e OOyrnMBaHHE OPraHUYECKUX BEIIECTB KOHIEHTPUPOBAHHOM CEPHON KUCIOTOM.
e Jlnarpamma «CocTaB BO3ayXa».
e Bugaeodparments! u cnaiiel «I[Ituubn 6azapb».



[Tomy4yenue, cobupanue u pacrio3HaBaHUE aMMHUaKa.

Paznoxxenue Guxpomara aMMOHUSI.

B3anMoeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEBIO.

['openue yepHoro nopoxa

Pa3noxxeHne HUTpaTa Kaius U TOPEHHUE APEBECHOTO Yroyibka B HEM

OO6pa3iel MpUPOAHBIX coenuHeHni docdopa.

I'openue docdopa Ha BO3TyXe U B KUCIOPOJIE.

[Tonygyenue 6enoro pocdopa u ucnpITaHUE €r0 CBONCTB

Komnexuust «O0pa3iel MpUPOIHBIX COSTUHEHUN YTIEPOIa

[Toptper H. 1. 3enunckoro. [lornonieHre akTHBUPOBAHHBIM YTJIEM pAaCTBOPEHHBIX BENIECTB WJIA Ta30B.
YeTpoiicTBO MPOTUBOTasa.

Monenu MoeKysl MeTaHa, 3TaHa, 3TUJIeHA U alleTUJIeHA.

B3aumopeiicTBre sTrieHa ¢ GpOMHOM BOJIOM U PaCTBOPOM NIEpPMaHTaHATA KaJIHsl.
OO0mre XUMUYECKHE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOM KUCIIOTHI.
KauecTtBeHHas peakius HA MHOTOATOMHBIE CITUPTHI.

Komnexuust «O0pa31sl MPUPOIHBIX COSAMHECHHN KPEMHHUS.

Komnekuus crekna, KepaMHUKH, [IEMEHTA U U3AEIIUNA U3 HUX.

Kosnexuus npoayKuuu CUIMKaTHOW TPOMBIIUIEHHOCTH.

BuneodparmenTs u cnaiias! «[Ipons3BoacTBO CTEKIA U LIEMEHTAY.

Komnexkuust «IIpupoHbie coequHeHus HEMETaIOBY.

BuneodparmenTs! u cnaiiabl «OpakIOHHAs IEPETOHKA KUAKOTO BO3TyXa
Buneodparments u cnaiias «l[lonyuenue Boiopoaa, KUCIOPOIa U TaIOTEHOB JIEKTPOIUTUYECKUM CIIOCOOOM).
Mopenu anmapaToB AJisl IPOU3BOACTBA CEPHON KUCIOTHI.

Monenb KUISIIEro ciosl.

Monenb KOJIOHHBI CHHTE3a aMMHUAKa.

Buneodparments! u cnaiipl «IIpou3BoACTBO CEPHOM KMCIOTHI».
BuneodparmenTs! u cnaiinsl «IIpon3BoacTBO aMMuaKay.

Komnexkuust «CpIpb€ a5 NOIydEHHs] CEPHOU KUCIIOTBD.



JlabopaTopHble ONBITHI

31. Pacnio3sHaBaHue raJoreHuI-MOHOB.

32. KauecTBeHHBIE PEAKIMH HA CYIIb(aT-HOHBL.

33. KauecTBeHHas peakiys Ha KATHOH AMMOHHSI.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTHI, KaK JIIEKTPOJIMTA.
35. Kauectsennsie peakiuu Ha Gocdar-uoH.

36. TMonyuenue U CBOMCTBAYTOJILHOM KHCIIOTBI.

37. KauecTBeHHas peakius Ha KapOOHAT-UOH.

38. IMpomnyckanue yriaeKucIoro ra3a yepes pacTBOP CHIMKATA HATPHSL.
IIpakTH4eckne padoThI

2. W3ydenne CBOWCTB CONITHON KUCIIOTHL.

3. U3ydeHne CBOMCTB CEPHOM KHMCIIOTEL.

4. Tlony4yenre aMMHaKa U H3y4EHUE €r0 CBOMCTB.

5. TTonyyeHne yrieKkucsaoro ra3a u M3y4deHne ero CBOMUCTB.

MeTajuibl B HX COCINHCHUHA

Ilonosxenne MeTamioB B HCpHOI[H‘lCCKOﬁ CHUCTEMEC XHMMHYCCKUX DJJICMCHTOB I[ . MCH,I[GJ'IeeBa, CTPOCHHUE HX aTOMOB M KPHCTAJJIOB.
Merannuueckass CBS3b U MeTaJUIMYecKas KpUCTAJUIMICCKaA peméTKa. duznyeckue CBOKWCTBA METAJJIOB: QJICKTPO- U TCILJIOMPOBOJIHOCTD,
OTpaxarouias CHOCO6HOCTB, IUIacTHYHOCTh. CIIaBbI ‘lépHHe M IBCTHBIC.

Mertannpl KaKk BOCCTAaHOBUTEIIU. BJ'ICKTI)OXI/IMI/I‘IGCKI/Iﬁ paa HaprI)I(eHHfI. BzaumopeiicTBue MeTaaioB C HEMCTalJlaMH, OKCHUIaMH, KHCJIOTaMHU,
COJIsIMU. AJ'IIOMI/IHOTepMI/IH.

CTpOGHI/IC ATOMOB U HPOCTHIX BCHICCTB HICJIOYHBIX MCTAJIJIOB. 3aBHCHUMOCTb (I)I/I3I/I‘ICCKI/IX U XHUMHYECKHX CBOMCTB IICJIOYHBIX METAIOB OT
3apsAA0B A0€p UX aTOMOB. OKCI/I,I[BI U TUAPOKCUABI HICJIOYHBIX METAJIJIOB, UX IMOJIYYCHHUC, CBOI‘;ICTBa, IMPUMCHCHHUC. Baxwueiinne cojiv MEI04YHbIX
MCTAJJIOB, X 3HAYCHHUC B ’KMBOU U HEKUBOI pUpoJC U B KU3HHU YCIIOBCKA.

CTpOGHI/IC ATOMOB M IPOCTBIX BCIICCTB MICIIOYHO3CMCEIIBHBIX MCTAJIJIOB. 3aBUCHMOCTD @mn%cxnx U XUMHYECKHX CBOMCTB IIEI0YHO3EMEIbHBIX
MCTAJUIOB OT 3apsA0B AACP HX ATOMOB. OKCI/I,I[LI U TUAPOKCHUIBI IICIOYHO3CMCEIIbHBIX MCTAJUIOB, UX IIOJYYCHHC, CBOMCTBa U MMPUMCHCHUC.



Baxueiinme comu mEnovHo - 3eMeIbHBIX METAJUIOB, X 3HAYCHUE B IIPUPOJIE U KU3HU yesoBeka. KapOoHAThl U rupokapOOHATHI KaJbIHU.

XKe€ctkocTh BOABI: BpeMeHHas W moctosHHas. CrocoObl ycTpaHeHHs] BpeMEHHOH k&€cTkocTH. CrocoObl yCTpaHEHHS IMOCTOSHHOM >KECTKOCTH.

I/IOHI/ITI)I.COCIII/IHCHI/ISI AJIIOMHHUA B IIPHUPOAC. XuMHdeckue cBoMcTBa amoMuHMSA. OCOOCHHOCTH OKCHaa W T'MApPOKCHUAa aJlIOMHWHUS KakK

aM(pOTEePHBIX COCTMHCHMA. BaxkHelme com amroMuHus (XJIOpUI, cyibdar).

OcobeHHOCTH CTpOeHUs aToMa xerne3a. JKenezo B npupoze. Baxkneiimue pyabl xene3za. Okenapl u ruapokcuast sxenesa(ll) u sxxenesa(Ill). Comn

xenesa(Il) u xxene3a(Ill). OOHapyxeHHE HOHOB KaTHOHOB KeJe3a B pacTBOpE. 3HAUEHHUE COEIMHEHHH JKese3a.
KOppO3I/I$[ XUMHYECKas U SJICKTPOXUMHNYCCKaAd. BaHII/ITa MCTAJUIOB OT KOPPO3HH. Mertaiis! B mpupoac: B CBO60)IHOM BHUJEC U B BUJIC COC}II/IHCHI/Iﬁ.

[Tonarue o metamurypruu. YépHas u nBetHas Metautyprus. [lupomerannyprus, ruIpoOMeTAITYpIys, JJIEKTPOMETALTYprus. JJOMEHHBIN npolecc.

[TepepaboTka uyryHa B cTajgb. DIEKTPOJIU3 PACILIABOB.

JdeMoHcTpauuu

B3anmopeiictBre HaTpus, TUTUA U KaIbIUA C BOJIOH.

['openue HaTpusi, MarHus 1 »)eje3a B KHCIOPO/IE.

Bcenbika TepMUTHOM CMECH.

B3anmopeiicTBre cMecH MOPOIIKOB CEPhI U )Keje3a, IMHKA U CEPBI.

BzanmopeiicTBue alfOMUHUS ¢ KUCIIOTaMM, IIIeJIOYaMH 1 BOJOM.

B3anmopeiicTBue xene3a u MEIH C XJIOPOM.

B3anMoelicTBre Mei ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON M @30THOM KMCJIOTOM (pa30aBiIeHHOW W KOHIICHTPUPOBAHHOM ).
Oxkpacka 1jaMeH! COECAMHEHUSIMHU HIEII0YHBIX METAJIOB.

Oxkpacka ImIaMeHH COEUHEHUSAMH 1ETOYHO3EMENIbHBIX METAILJIOB .

["amenue n3BecTH BOJIOM.

[Tony4yenue x€cTKOM BOABI B3aMMOJICHCTBUEM YIIIEKUCIIOTO T'a3a C U3BECTKOBOM BOJOH.
YcTpaneHue BpeMEeHHOM KECTKOCTH KUIISTYUEHUEM U JOOABKOMW COJIBL.

YcTpaHeHue NOCTOSTHHOM KECTKOCTH J00aBKOM COJIBI.

WoHuTe! 1 npuHIKN UX AeiCTBUS (BUIeO(dparMeHT).

Konnexuust npupoIHbIX COEAMHEHUI aTFOMUHUS.

BuneodparmenTs u cnaiiapl «OKCH alFOMUHUS U €70 MOAU(DUKAIIII.

[Toyuenne ampoTepHOTO THAPOKCUIA ATFOMUHUS U UCCIIEJOBAaHUE €TI0 CBOMCTB.
Komnekuust « XuMuueckre HICTOYHUKH TOKa».



* Pe3ynpTaThl AMUTENBHOTO 3KCIEPUMEHTA 110 U3YUEHUIO KOPPO3UH CTAJIbHBIX U3AEIUI B 3aBUCUMOCTH OT YCJIIOBUN ITPOLIECCOB.
* Boccranosnenue meau u3 okcugamean(1l) Bomopogom.
* Buneodparments! u cnaiiibl «I [pou3BOACTBO UyryHau CTaIM».
* Buneodparments! u cnaiiapl «3aenvs U3 4yryHa u cTaimy.
* Bupneodparments! u cnaiinel «IIpou3BOICTBO aTIOMIUHHSY.
JlabopaTopHble ONBITHI
39. BzaumoeiicTBue xene3a ¢ pactBopoM cyiabdara meau(1l).
40. TTosryyeHre U3BECTKOBOM BOIBI M OTIBITHI C HEH.
41. Monyuenue ruapokcunos xemneza(ll) u (II0).
42.KayecTBeHHBIE PEAKIIMH HA KATHOHBI JKEIe3a
IIpakTH4eckne padoThI
6. IlomyueHue )KECTKON BOBI M CIIOCOOBI €€ YCTPaHEHUS.
/. PereHue SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «MeTasubiy.

XuMHS U OKPYKAWIIAs cpeaa

Ctpoenue 3emiid: sIpo, MaHTHs, 36MHAas KOpa, UX XUMHUYECKUM cocTaB. JIuTocdepa u e€ xumudeckuit cocraB. Munepaisl. Pypl.
Ocanounslie noposl. [lone3npie nckonaembie. XUMHUECKUN cOCTaB ruapochepsl. XUMUUECKH coCTaB aTMOCHEPHI.
HlcTouHMKHM XUMHUYECKOTO 3arpsi3HEHHs OKpYyXatouieil cpezibl. [ 1o6abHble 3K0JI0rH4ecKre MpoOIeMbl YeI0BeUeCTBa: MApHUKOBBIHN 3 ek,
KHUCITIOTHBIE JIOKTU, 030HOBBIE JIbIPbl. MeXIyHApOAHOE COTPYAHUYECTBO B 00JIACTH OXpaHbl OKPYKAIOIICH Cpeibl OT XUMUYECKOTO 3arpsi3HEHUSI.
«3enénas XuMHusD».
JleMoHCTpamumn

*  Buaeodparments u cnaiinel «CTpoeHue 3eMin U €€ XUMHUYECKU COCTaB.

*  Komnekuus MUHEpANIOB U TOPHBIX TOPO/I.

*  Komnekuus «Pyasl MeTamioBy.

* BuneodparmeHnTsl u cnaiiabl «I 1o0anbHbIE SKOIOTHYECKHUE TPOOIEMBI YEIOBEYECTBAY.
JlabopaTopHbIe ONBITHI
43. U3yuenue rpauTa.



O000menne 3HAHNI 10 XMMHH 32 KyPC OCHOBHOI IIKOJIbI.
IHoaroroBka k OCHOBHOMY rocy1apcTBEHHOMY IK3aMeHY
CrpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XUMHUECKOTO0 31eMeHTa B [lepuonnyeckoii cucteme. CTpoeHHE BELIECTBA: XUMUYECKAs! CBSI3b

UKPUCTAIIIMYECKHUE PEIIETKU. 3aBUCUMOCTb CBOMCTB 00Opa30BaHHBIX AIEMEHTAMU MIPOCTHIX BELIECTB (METAJJIOB, HEMETAJIOB, OJIAarOpOIHBIX
ra3oB) OT IOJIOKEHUsI 371eMeHTOB B [lepuoauueckoil cucreme. Tunonorust HEOpraHMUECKUX BEIIECTB, JAEIEHUE UX Ha KJIACChl U TPYIIIIHI.
[IpencraBurenu.
[Ipu3Haky u yciioBUs MPOTEKaHUS XUMUUYECKUX peakiuil. TUIonorus XMMHUUECKUX peakuil 0 pa3InYHbIM OCHOBaHUAM. Peakiyy HOHHOTO
oOMeHa. OKUCIUTETbHO-BOCCTAHOBUTEIbHbBIE PEAKLINH.
XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB. XapaKTEPHBIC XUMHUIECKHUE CBOMCTBA COJICO0Pa3yIONIUX OKCHIOB, THAPOKCHIOB (OCHOBAHHM, KUCIIOT U

aM(}OTEepHBIX THAPOKCUIOB), COJICH.



YueOHO-TEMaTHYECKHUI IIJIaH

Ne HammenoBanwue pasnenos (Tem) KommuectBo vacos B ToM uncre Ha npoBeneHne
110 IIporpaMmme [IpakTnueckux padboT KoHTponbpHbIX
pabot
8 Kknacc
1 HauanbpHbie MOHATHS ¥ 3aKOHBI XUMUHU 21 2 2
2 | BaxHeimme npeIcTaBUTEIN HEOPTaHUIECKUX BEIIECTB. 18 3 1
KonudecTBeHHBIC OTHOIIICHHS B XUMUHT
3 OCHOBHBIE KJ1aCChl HEOPTraHUYECKUX COEAMHEHUI 10 1 1
4 | Ilepuonnueckuit 3akoH u Ilepumonmyeckas cucrema 8 1
xuMuueckux sieMeHToB . 1. MenneneeBa u cTpoeHue
aToma
5 Xumuyeckas CBSI3b. OKHCAUTENBHO - 11 0 2
BOCCTaHOBUTEJIbHBIE PEAKIINU
Pesepr 2
Uroro 70 6 7
9 knacc
1 [ToBTOpEeHME M 000OIIEHNE CBEICHUH TI0 KypCy 8 5 1
KJjlacca. XUMHYECKUE PEeaKINU
2 XHWMHUYECKUE PEaKIIUU B PACTBOpaAx 10 1 1
3 Hemeraiuiel 1 uX coeIMHEHUSA 25 4 1
4 Merajuisl 1 UX COEIUHEHUI 17 2 1
5 XUMUS U OKpYKarolias cpeaa 2
6 O06o0011eHne 3HaHUH IO XUMUH 32 Kypc OCHOBHOM 7 1
mrkouibl. [ToaroroBka k OCHOBHOMY TOCYIapCTBEHHOMY
sk3ameny (OI'9)
Peseps 2
Uroro 68 7 5




HJIaHI/IpyeMBIe pe3yJbTaThbl 0OCBOCHUA y‘l66HOFO nmpeamMera

[To 3aBepiieHnI0 Kypca XMMHUH Ha 3TaHE OCHOBHOTO 00111€T0 00pa30BaHus BHIITYCKHUKHA OCHOBHOM IIKOJIBI JOJIKHBI OBJIAJCTH CICTYIOIINUMHI
pe3yJibTaTaMu:

|. Jluunocmmusie pesynomamo:
1) ocosnanuecBoel STHUUECKON NPHHALIEKHOCTH, 3HAHHE MCTOPHU XMMHH H BKJIaJIa POCCHHCKOI XMMUYECKOH HAYKH B MUPOBYIO XHMHMIO;
2) (opmupo6aneoTBETCTBEHHOTO OTHONIEHHUS K MO3HAHMIO XUMHUH; TOTOBHOCTH M CIOCOOHOCTH 00YHArOMIUXCA K CAMOPa3BUTHIO U
caMo00pa30BaHUIO HA OCHOBE M3Y4EHHBIX (DAKTOB, 3aKOHOB M TEOPHI XMUMHUH; OCO3HAHHOTO BBIOOpA M MMOCTPOSHUE WHANBHIYaIbHOM
00pa30BaTeNIbHON TPaeKTOpUU;
3)  popmuposanuenenocTHON eCTECTBEHHO-HAYIHOM KAPTUHBI MEPA, HEOTHEMJIEMOM YaCThIO KOTOPOH SBIISETCS XUMUYECKas KapTUHA MUPA;
4) o6radenuecoBpPEMEHHBIM A3BIKOM, COOTBETCTBYIOLIUM YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHON MPAKTUKHU, B TOM YUCIIE M XUMUYECKUM;
5) ocsoenueconnanbHBIX HOPM, TPABUII TIOBEAEHUS, POJIEH U (OPM COLMANBHOM KU3HH B COLMYME, IPUPOJIE U YACTHOM KU3HH HA OCHOBE
9KOJIOTMYECKOH KyIbTyphl M 0€30MIaCHOTO OOpaIeHHs C BEIIECTBAMU M MaTepHAIaMH;

6) GPopMupoBarnueKOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIIEHUH CO CBEPCTHUKAMHM U B3POCIBIMH B TIPOIIECCEe 00pa30BaTEIbHOM,
00I1IeCTBEHHO T0JIE3HOM, YUeOHO-UCCIIEI0BATEIbCKOM, TBOPUYECKOM M IPYTrUX BUIAOB JCSITCIBHOCTH, CBA3aHHBIX C XUMHEH.

Il. Memanpeomemnoiepesyiomamor:
1) onpedenenueneneii cobcTBEHHOro 00yUeHH s, TIOCTAHOBKA U (POPMYIUPOBAHKE IS ce0s HOBBIX 3a/1a4;
2) naanupoeanueryTeil JOCTUKEHHUS KENAEMOTO Pe3yiibTaTa 00ydeHHUs XMMHUH KaK TEOPETHIECKOTO, TAK ¥ SKCIEPUMEHTAILHOTO XapaKTepa;
3) coommecenuecBoux NeHCTBUIA C MIAHUPYEMBIMH PE3YILTATAMH, OCYUECMEIeHIUEKOHTPOIS CBOEH IEATEIbHOCTH B IIPOLECCE JOCTHXKECHUS
pesyibTaTa, onpedenenuecnocoboBAeHCTBUMIIPU BBIIOIHEHHH J1a00PATOPHBIX U MPAKTUYECKUX padOT B COOTBETCTBHU C IPABHIAMH TEXHUKH
0€30I1aCHOCTH;
4) onpedenenuencToUHNKOB XUMUYECKOH MH(OPMALMH, TIOJIyYeHHE U aHAIIM3 €€, Co31aHne MH(YOPMALMOHHOTO MPOAYKTA M €T IIPEe3eHTALNS;
5) ucnonv306anueocHOBHBIX HHTENIEKTYANbBHBIX ONEPALMIL: aHAIN3a U CUHTE3a, CPABHEHHS U CHCTEMATU3aMH, 0000LIEHNs U KOHKPETU3AIlUH,
6bls6/IeHue TIPUYMHHO-CIIEICTBEHHBIX CBI3EN U NOCMpPOeHuelOTHIECKOTO PACCYKICHUS U YMO3aKIIOUeHUs (MHIYKTHBHOTO, JEAYKTUBHOIO U T10
AHAJIOTUK) HA MaTepUalle eCTECTBEHHO-HAYYHOTO COAEPIKAHMS;

6) YMeHUueCo31ar0T, IPUMCHATDb U HpeO6pa3OBLIBaTL 3HAKU U CUMBOJIbI, MOJCJTIN U CXEMBI JJId PCILICHUA y‘-IC6HBIX 1 IO3HAaBaTCJIBHBIX 34144,



7) opmupoeanuen pazeumuesK0NOrHIECKOro MBIILICHHS, YMEHHE IPUMEHSATh €r0 B 03HABATEIbHON, KOMMYHUKATUBHOMN, COIMAIBLHOMI
MPaKTUKE U MPO(ecCHOHATBHON OpUEHTAINY;
8) cenepuposanuenneii n onpeneneHne cpeacTB, HEOOXOIMMBIX Ul MX PEATU3ALINH.

H1. IIpeomemnoie pezynomamer:

BbInycKHUK HAy4YuTCS

®  XapaKTepU30BaTh OCHOBHBIE METO/Ibl TO3HAHU :HAOIIOACHNE, U3MEPEHHUE, SKCIIEPUMEHT;

® OIUCHIBATh CBOICTBA TBEPABIX, XKHUJIKHX, Fa3000pa3HbIX BEIIECTB, BBIJIENSIS UX CYIIECTBEHHbIE IPU3HAKY;

® PacKpbIBATh CMBICI OCHOBHBIX XMMHUECKUX MOHATUN «aTOM»,«MOJIEKYIIa, «XUMUYECKHUH FIIEMEHT», «IIPOCTOE BEILIECTBOY,
«CJI0’KHOEBEIIECTBO», «BAIIEHTHOCTDY, «XUMHUUYECKasl PEAKIIHS, UCIIOJb3Yys 3HAKOBYIO CUCTEMY XUMUU;

® pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHMs MACChl BEILIECTB, IIOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHON TEOPUH;

® pa3nuyaTh XUMHUYECKUE U (PU3UUECKUE SIBIICHUS;

® Ha3bIBaTh XMMHUYECKUE HJIEMEHTHI;

® OIpeleNsITh COCTAaB BELIECTB MO UX popmynam;

® OIpeNeNsITh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

® OIpeeNsITh TUIl XUMUYECKUX PEeaKIuii;

® Ha3bIBATh IPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUUECKUX PEAKIIHIA;

®  BBIABIIATH NIPU3HAKH, CBUJIETEIILCTBYIOIINE O MPOTEKAHUH XUMHUYECKOHN peakluy MPU BHIMOJIHEHUH XUMHUYECKOTO OIIbITa;

® COCTaBJIATH (POPMYIIBI OMHAPHBIX COCAMHEHUI;

® COCTaBJISITh YPAaBHEHUS XUMUYECKUX PEAKIIH;

e cobOmoaTh npaBuiia 6e30macHON paboThHI MPU MPOBEACHUH OIIBITOB;

® [0Jb30BATHCS TAOOPATOPHBIM 000PYIOBAHHEM U TIOCYI0H;

® BBIUHCIATH OTHOCUTENIbHYIO MOJIEKYJIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

®  BBIUUCIIATH MACCOBYIO JIOJIFO XUMUYECKOTO 3JIEMEHTa 10 (opMyJsie COeTUHEHNUS;

®  BBIUUCIIATH KOJUYECTBO, 00BbEM MM MACCY BEIIECTBA MO KOJINYECTBY, 00BEMY, MAaCCEe PEareHTOB MM IPOYKTOB PeaKIiHy;

® XapakTepu30BaTh (PU3NUYECKHE U XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia U BOJIOPO/Ia;

® [0JIy4aTh, COOMpATh KUCIOPOA U BOJAOPOL;



pacro3HaBaTh OMBITHBIM MTyTEM ra3000pa3HbIe BEIeCTBA: KUCIOPOI, BOIOPO;

pacKpbIBaTh CMBICI 3aKOHA ABOTajipo;

PacKpBIBaTh CMBICI TIOHSATHH «TEIUIOBOH AP(EKT peaknum», «MOJIIPHBII 00BEM»;

XapaKTepu30BaTh (PU3NIECKHE M XUMUYECKHE CBOWCTBABO/IBI;

PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;

BBIYHCIISITH MAaCCOBYIO JIOJIIO PaCTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C OIIPENETEHHON MAaCCOBOM J10JIEW PAaCTBOPEHHOIO BEIIECTBA;

Ha3bIBAaTh COEMHEHMS U3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BEIECTB;

XapakTepu30BaTh GU3NYECKUE U XUMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB: OKCHIOB, KUCIOT, OCHOBAHUH,
COJIEH;

OTIPEIeINATh MPUHAUIEKHOCTh BELIECTB K ONPEIEICHHOMY KIIacCy COE€TMHEHU;

COCTaBIIATh (POPMYIIBI HEOPTAHUYECKUX COEAMHEHUHN U3yUEHHBIX KJIACCOB;

IIPOBOJUTH OIBITHI, IOATBEPKAAOIINAE XUMUYECKUE CBOWCTBA U3yYEHHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB;

pacrno3HaBaTh ONBITHBIM ITyTE€M PACTBOPBI KUCIIOT U IIEN0YEH 10 U3MEHEHHUIO OKPACKU MHANKATODA,

XapaKTEePU30BaTh B3aUMOCBSI3b MEXKy KIIACCAMH HEOPTraHUYECKUX COCIUHCHHUM;

packpsiBaTh cmbici [lepuonnueckoro 3akona /. 1. Menaeneena;

OOBACHATh (PU3MUECKHUI CMBICIT aTOMHOTO (TIOPSIIKOBOI'0) HOMEpa XMMHUYECKOI0 3JIEMEHTa, HOMEPOB I'PYIIIbI M IEPHOA B IEPHOAUUECKON
cucteme JI. . Menpaeneena;

OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHHS aTOMOB, CBOWCTB 3JIEMEHTOB B Mpe/eIax MajblX IEPUOIOB U TJIaBHBIX NOATPYII;
XapaKTepu30BaTh XUMHUYECKUE 3JIEMEHTHI (OT BOAOPOAA A0 KAJIbLUs) HA OCHOBE MX I0JIOKEHH B Iepuoandeckoil cucreme /1. Y.
MenieneeBa 1 0COOEHHOCTEN CTPOEHUS UX ATOMOB;

COCTaBJIATh CXEMbI CTPOEHUS aTOMOB 1epBbIX 20 sneMeHToB nepuoanyeckoit cucremsl J. 1. Menaeneesa;

PacKpbIBATh CMBICI IIOHATHI: «XUMHUUYECKAsL CBS3bY», «AIEKTPOOTPULIATEIILHOCTHY;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIECTB OT TUMA KPUCTAITHYECKON PeIIETKHY;

ONPEIEIATh BUJ XMMUYECKOHN CBSI3M B HEOPraHUYECKUX COEINHEHUSX;

n300pakaTh CXEMbI CTPOEHHS MOJIEKYJT BEIIECTB, 00pa30BaHHbBIX PAa3HBIMM BUAAMU XUMHUECKUX CBSI3EH;

PacKpbIBATh CMBICI MOHATHH «HMOH»,«KKaTUOHY,«aHUOH,«JIEKTPOIUTHI», «HEIIEKTPOJIUTHD?, «AIIEKTPOJIUTHUECKAS
JMCCOLUALIUS», KOKUCIIUTENDY, CTENIEHb OKUCIIEHUS», «BOCCTAHOBUTENBY, KOKUCIEHUE),«BOCCTAHOBIIEHUEY,;



® OMNpEeNeNsITh CTENEHb OKUCIICHHS aTOMa 3JIEMEHTA B COCITUHEHUU;

L] paCKpI)IBaTI) CMBICJI TGOpI/H/I SHGKTpOJII/ITH‘IeCKOfI Jucconuanuu,

® COCTaBJISITh YPAaBHEHUS DJIEKTPOJUTHUYECKON JUCCOLMALIMU KUCIIOT, HIEI0YEH, COIEH;

® OOBSCHSATH CyNTHOCTb MPOIIECCa EKTPOIUTHUSCKOHN TUCCOIMANINN U PEaKIIUi HOHHOTO 0OMEHA;

® COCTaBJISITh IOJHBIE M COKpAILlEHHbIE HOHHbIE YPABHEHUS peaklnii OOMeHa;

® OIpeneNsITh BO3MOXHOCTh IPOTEKAaHUS peaKliii HOHHOTO 0OMEHa;

® [IPUBOJUTH PEAKIUH, TOJTBEPKIAIOIINE KAYECTBEHHbBI COCTAB PAa3JIMYHBIX BEIIECTB;

®  OMNpEENsITh OKUCIUTENb U BOCCTAHOBUTED;

L] COCTAaBJIATH ypaBHeHI/IZ OKHUCINUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

L] Ha3bIBAThH (baKTOpI)I, BIIUSOIIINC HA CKOpOCTB XHMI/I‘-IGCKOﬁ peaKunH;

L] KJ'IaCCI/ICbI/II_[I/IpOBaTB XUMHUYCCKHUEC peaKHI/II/I 110 paSJ'H/I‘—IHI)IM HpI/I3HaKaM;

® XapaKTEepHU30BaTh B3aMMOCBS3b MEXIY COCTAaBOM, CTPOEHHUEM M CBOMCTBAMH HEMETAJIJIOB;

® TIPOBOJUTH OIBITHI MO MOJTYYCHHUIO, COOMPAHUIO M U3YUCHUIO XUMUYECKUX CBOMCTB Ira3000pa3HBIX BEIIECTB: YIJICKMUCIIOTO ra3a, aMMHaKa;

® pacro3HaBaTh OMBITHBIM MYTEM Ta3000pa3HbIC BEIIECTBA: YTIICKUCIIBIN T'a3 U aMMHaK;

®  XapaKTEepPHU30BaTh B3AaMMOCBSI3b MKy COCTABOM, CTPOCHHEM U CBOMCTBAMH METAJIJIOB;

® Ha3bIBaTh OPraHUYECKHE BEIIECTBA 10 UX (opMysie: MEeTaH, 3TaH, 3TUJICH, METaHOJI, 3TAHOJI, TJIMIIEPUH, YKCYCHAs KUCIIOTA,
aMHUHOYKCYCHAas KHCIIOTa, CTEAPUHOBAS KUCJIOTA, OJICMHOBAsI KUCJIOTA, TJIFOK03a;

® OIICHWBATH BIUSHUE XUMHYECKOTO 3arps3HEHUS OKPYXKAIOIIEH Cpe/ibl Ha OpraHU3M YeJIOBEKa;

® TPaMOTHO OOpAIIATHCS C BEIIECTBAMH B IIOBCEHEBHOM JKU3HU;

® ONpeensITh BO3MOXHOCTh MPOTEKAHMS PEAKIIUil HEKOTOPBIX MPEACTABUTEICH OpraHUYeCKUX BEIIECTB ¢ KUCIOPOIOM, BOJIOPOJIOM,
METaJIJIaMH, OCHOBAHHUSIMH, IaJIOT€HAMH.

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThHCS:

* 8b108U2AMb U NPOBEPSAMb IKCHEPUMEHMATILHO 2UNOME3bl 0 XUMUYECKUX C8OUCMBAX 8eujecmE Ha OCHOBe UX COCMABA U CIMPOEHUs, UX
CNOCobHOCMU 6CMYNAMb 8 XUMUYECKUE PeaKyull, 0 Xapakmepe u npoOYKMax pa3iuyHulX XUMUYECKUx peaxkyutl;

* Xapakmepuzo8ams eujecmea no cocmagy, CMmpOoeHuio U COUCMBEAM, YCMAHABIUBAIOM NPUYUHHO-CIEOCHEEHHbIE CEA3U MENCOY
OAHHBIMU XAPAKMEPUCMUKAMU BeUyecmd;

¢ cocmasnAamb MOJIEKYIAPHbIE U NOJIHble UOHHbIE YPABHEHUA NO COKpau/léHHblM UOHHbIM YPABHEHUAM,



*  NPOCHO3UPOBAMb CNOCODHOCMb 8eUjeCmMB8a NPOABIAMb OKUCIUMENTbHbIE UTU 0CCIAHOBUMEbHbIE CEOUCMEA C YYemoM cmenenell
OKUCTIeHUS DJIeMEHMO08, BX00AUUX 8 €20 COCMA8;

* CcoCmaesname ypaeHe s peakyull, Coomeemcmayiouux nocied008amerbHOCmMu NPeepaujeHull HeOP2AHUYECKUX 8eujecms pasiuiHblx
K1ACCo8;

*  8b108ULAMD U NPOBEPSAMb IKCHEPUMEHMATILHO 2UNOME3bL O Pe3VIbMAmax 6030eUCmaUs pasiuitblx paKxmopos Ha usMeHeHue CKOpoCcmu
XumMuyeckoupeaxyuu,

*  UCNONB308aMb NPUOOPEMEHHbIE 3HAHUS OJISL IKOIOSUHECKU CPAMOMHO20 NOBEOEHUS 8 OKpYicarowell cpeoe;

*  UCNOIBL308AMb NPUOOPEMEHHbIE KIOUeBble KOMNeMeHYUU NpU 6bINOTHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aAMeNbCKUX 3A0ay No
UZYYEHUTO CBOLICMS, CNOCOO08 NOYYEHUs. U PACNO3HABAHUS GeULeCNE,

*  00bEKMUBHO OYEHUBAMb UHGOPMAYUIO O BEUYeCMBAX U XUMUYECKUX NPOYECCax;

*  KpUmuuecku OMHOCUMbCS K NCe8OOHAYYHOU UHPOpMayuU, Hed0OPOCOBECMHOU peKiame 8 CPeOCmBax MAcCcoBOL UHDOpMayuL;

*  0CO3HABAMb 3HAUEHUE MEeOPEeMUYEeCKUX 3HAHUL N0 XUMUU OJist NPAKMUYECKOU 0esimelbHOCMU Yel08eKd;

* co30arom Mooenu u cxemvl OISl peleHus Y4eOHbIX U NOZHABAMENbHBIX 3A0a, NOHUMAMb He0OX00UMOCHb COOI00EHUs NPEONUCAHUL,
npeonazaemvlx 8 UHCIMPYKYUAX N0 UCHOIb30BAHUIO JIeKAPCME, CPedcme ObImosot Xumuu u op.



MECTO YYEBHOI'O IIPE/IMETA B YYEBHOM IIJIAHE

denepanbHbIi TOCyJapCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT NPEAyCMAaTPUBAET M3YYCHHE Kypca XUMHUH B OCHOBHOMW IIKOJE KaK COCTaBHOMN
4acTH MpeIMeTHOM obsacTu «EcTecCTBEHHOHAYUHBIE TIPEMETHDY.

Kypc xumun B 8—9 knaccax paccumrtaH Ha 2 4aca B Henenmo B o0beme 140 yueOHBIX "acoB. M3ydeHme 3TOro Kypca JaeT BO3MOXKHOCTH
BBIITYCKHUKY OCHOBHOM LIKOJIbI ycnemHo c¢aath OI'D o xumuu kak npeaMmeta 1o Beloopy.

[Ipenyaraemslii Kypc, XOTsS ¥ HOCUT OOIIEKYJIbTYpHBIN XapakTep W HE CTaBUT 3a7ady Mpo(ecCHOHANbHON MOArOTOBKHA 00YYaIOMINXCs, TEM HE
MeHee, M03BOJISET UM OIPEJEIIUTHCS C BBIOOPOM Mpoduiis 00yueHus B cTapiiel MIKoJe.

YYEBHO-METOANYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knacc»

1. Tabpuensu O. C. Xumus. 8 kimacc: yueOHHK it 001ieoopasoBarenbabix opranu3anuii / O. C. I'abpuenss, U. I'. Octpoymos, C. A. Craakos.
— M.: Ilpocsemenne, 2019

2. Tabpuensu O. C. Xumus. Metoauueckoe nmocodue st 8 kiacca yueOHoe mocobue s ooiieodpasoBareabHbix opranusanuii / O. C.
INabpuensu, U. B. Axcénosa, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019

3. T'abpuenssa O. C. Xumus. COOpHUK 3a7a4 M ympakHEHHH. 8 kiacc: yueOHoe mocobue mist oOmeoOpa3oBaTenbHbIx opranuzamnui/ O. C.
INabpuensu, U. B. Tpurybuak M.: [Ipocsemienue, 2019

4, Taobpuensa O. C. Xumwmsa. Terpamp a1 7a00paTOPHBIX ONBITOB M MPAaKTHYECKUX paboT. 8 kimacc: ydeOHOoe mocodwe s
obrreoopaszoBarenbhbix opranuzanuii / C. ['abpuensa, U. B. Akcénosa, U. I'. Octpoymos. — M.: [Ipocsemenue, 2019

5. T'abpuensu O. C. Xumus. PaGouast TeTpanp. 8 kiacc: yuebHoe mocodue ajst o0micoopasoBareabubix opranuszammii / O. C. I'abpuensn, C. A.
Cnankos, U. I'. OctpoymoB. — M.: IIpocsenienue, 2019

YMK «Xumusa. 9 knacc»

1. Ta6puensu O. C. Xumus. 9 kinace : yueOHHK 11 001eo0pa3oBatenbhbix opranusammii / O.  C. Tabpuensn, W. I'. Octpoymos, C. A.
CnankoB. — M.: IIpocsenienue, 2019

2. Tabpuensu O. C. Xumusi. Meroauueckoe nocodue ais 9 kinacca: yued. mocobue s obmeoOpazoBatenbHbix opranuzanuii / O. C. ['abpuensH,
. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocseuienue, 2019

3. Tabpuensn O. C. Xumus. COopHUK 3a7a4y U ynpakHeHHH. 9 kmacc : yyeOHoe mocoOue i oOmeoOpasoBarenbHblx opranuzanuii/ O. C.
I'abpuensn, U. B. Tpury6uak. M.: [Ipocemenue, 2019

4. Tabpuensa O. C. Xwumwusa. Terpanp g 51a0OpPAaTOPHBIX OMNBITOB M NpPakTHYeCKUX paboT. 9 kmacc : ydyeOHoe mocobue Juid
oOmeobpa3zoBarenbHbix opranuzanuii /O. C. I'abpuenss, U. B. Akcénona, U. I'. Octpoymos. — M.: [Ipocsemenue, 2019

5. Tabpuensn O. C. Xumus. Paboyas tetpaap. 9 kiace : yauebHoe nocobue Juis obieobpazoBarenbHbix opranuszanuii / O. C. I'abpuensH,
C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2019



Hugpopmayuonnsie cpeocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru IIpencTaBneHsl pyOpHUKU: COBETHI a0UTYPUEHTY, YUUTEIIO XUMHH, CIIPABOYHUK (OYCHB OOJIbIIAs 1T0I00pKa TAOIUIL U
CIIPaBOYHBIX MAaTEPHAJIOB), BECEas XUMHSI, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHUN ).
2. http://www.hij.ru XKypnan «XuMus 1 )KU3Hb» TOHITHO U 3aHUMATEIILHO PACCKa3bIBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MHPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DrexkTpoHHsbIit )KypHaT « XUMHUKH U XUMUS», B KOTOPOM IPECTABICHO MHOKECTBO
OTIBITOB TI0 XMMHUH, 3aHUMAaTEIILHOW HHPOPMAIIMH, TO3BOJISIONICH YBIICYh YICHUKOB IKCIIEPUMEHTAIBHOM YaCThIO MPEIMETa.
4. http://c-books.narod.ru BceBo3amoskHas TuTepaTypa 1o XuMHH.
5. http://www.drofa-ventana.ru 3Bectaoe u3natenbcTBo yueOHOM uTeparypbl. HOBUHKY HaydHO-TIOMYJISPHBIX M 3aHUMATEIbHBIX KHUT 10 XUMHH.
6. http://1september.ru Xypuan is yuureneit u He TOIbKO. bolbilioe KOIMYECTBO PabOT YYCHUKOB, B TOM YHCIIE M UCCIIE0BATEIHCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIBHBIN MTOPTA CO CCHUIKAMHU Ha 00pa30BaTeIbHbIC CAUTHI 10 XUMHH.
8. www.periodictable.ru CoopHuK cTaTeii 0 XUMHUUECKUX JIIEMEHTaX, WILTFOCTPUPOBAHHBIN SKCIIEPUMEHTOM
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http://www.periodictable.ru/

Kanennapno- TEMATHIECCKOE IIJIAHUPOBAHUE

8 kiace
Ne Hara Tema ypoka dopma Buabl yueOHOl AeATEJLHOCTH
n/n Ilian dDakr OpraHu3anuu
ypoKa
HavanbHble NOHATUA M 3aKOHBI XUMuHM (21 1)
1 [Ipenmer xumuu. Posb xumuu Ypok ycBoeHuUs OOBACHAIOT, YTO MPEAMETOM U3YUEHUSI XUMUU SBIISIFOTCS
B KU3HU YEJIOBEKa HOBBIX 3HAHUI BELIECTBA, UX CBOWCTBA U UX MpeBpalieHus. Padnuyarorrena u
BEIIECTBA, BEILIECTBA U MaTepHalibl. Y CTAHABJINBAIOTIIPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEK/Iy CBOMCTBAMH BEILIECTB U MX
NPUMEHEHUEM
XapakTepusyroT MOJIOKUTEIbHYIO U OTPUIATEIbHYIO POJIb XUMHUU
B )KH3HU COBPEMEHHOT0 OOIIECTBa.
ApPrymMeHTUpYyIOTCBOE OTHOIIEHHE K XeMo(unuu u xemopoobuu.
2 MeTo1bl U3y4eHUS XUMUU Ypok ycBoeHus XapakTepus3yloT OCHOBHBIE METOJIbI H3YY€HHUS EeCTECTBEHHO-
HOBBIX 3HAHUI Hay4YHBIX JTUCLUILINH.
[IpuBogsaT mHpuMeppl MaTEpPUAIBHBIX W 3HAKOBBIX  WIIH
CUMBOJIBHBIX MOJIENIel, MCIONb3yeMbIX Ha YypoKax (U3HKH,
OuoJiornu u reorpaduu.
ColOupator 00bEMHBIC U IIAPOCTEP)KHEBBIE MOJIETH HEKOTOPBIX
XUMHUYECKUX BEIIECTB
3 Bxoanas nuarsoctuueckas KonTponbublit ypok | [IpuMeHsIOT Ha MpaKTUKe paHee W3y4YeHHBIN MaTepual, paboras
pabora 10 TPYIIAaM C 33JaHUSIMUA Pa3HOTO YPOBHS CIIOKHOCTH,
BBINIOJIHSIOT KOHTPOJIBHYIO padoTy.
4 ArperatHble COCTOSIHUS Ypox ycBoeHus Pa3nuuaroTTpu arperaTHbIX COCTOSIHUS BELIECTBA.
BEILIECTB HOBBIX 3HAHUI VYcraHaBIMBaOT B3aUMOCBSI3M MEX/1y HUIMU Ha OCHOBE B3aUMHbBIX
epeX00B.
NnnrocTpupytoT 3TH epexo/ibl IpuMepamu.
HaO0:ronaroTXUMHUYeCcKUid SKCIIEPUMEHT U Oeliaiom BBIBOJIBI Ha
OCHOBE Ha0I0ACHU I
5 IT.p Ne 1 «3HakoMCTBO C VYpok - mpaktukym | PaboTarotc 1abopaTopHeIM 000pYA0BaHUEM U HarpeBaTeIbHBIMU

1a00paTOPHBIM
obopynoBanueM. [IpaBuna Th
pu paboTe B KabuHeTe
XUMUU

npubOpaMu B COOTBETCTBUH C TIPABUIIAMU TEXHUKU
0€30I1aCHOCTH.

BBITIONHSIOT MTPOCTEUIIIME MAHUITYJISIMH C JIA00OPATOPHBIM
000pyI0BaHUEM: C JTa0OPATOPHBIM IITATHBOM, CO CTUPTOBKOM
ObopMIIIIOTOTYET O MPOJICTIAHHON padboTe




dusznueckue ABIEHUS B
XUMUHN

KomOunnpoBaHHbIi
YPOK

Paznmuuaror (1)I/I3I/I‘-IGCKI/IG U XUMHYCCKUC SIBJICHUA, YUCTHIC
BelecTsa 1 cmecu. Kitaccupunupyror cmecu.

IIpuBoaAT IpUMEPHI CMECEN PA3JIMYHOIO arperaTHOro
COCTOHHI/IFI.yCTaHaBJII/IBaIOTHpI/I‘-H/IHHO-CJICIICTBCHHI)IG CBA3HU
Mex 1y U3MUEeCKUMU CBOMCTBAMU BEILIECTB CMECH U CIIOCOO0aMHU
HX pasaciICHHA. PaSHanIOTHX, OIIMCBIBAKOT H
XapaKTEPU3YIOTIPAKTHYECKOE 3HAYCHUE.

[1.p.Ne 2«AHanu3 mouBbI

YPOK - IpakTHUKyM

PaGotatot ¢ mabopaTopHbIM 000pPYIOBAHHEM M HarpeBaTEIbHBIMU
npuOoOpaMu B COOTBETCTBUU C MPaBUIaAMU TEXHUKH
0€30MacHOCTH.

Brinonustornpocreiinie npuémsl oOpalieHus ¢ JabopaTopHbIM
000py/1I0BaHHEM: BOPOHKOH, (PUIBTPOM, CIIUPTOBKOIL.
HaOmrogaror3a cBOMCTBAMHM BEIIECTB U ABJICHUSIMH,
MPOUCXOSIIUMHU C BEIIECTBAMHU.

OnuCHIBAIOTXUMUYECKUH SKCIIEPUMEHT € TOMOUIBI0 PYCCKOTO
(poAHOTO) SI3bIKA U SA3bIKA XUMHH.

JlenaroT BBIBOABI ITO PE3YJIBTATAM MPOBEAEHHOTO SKCIIEPUMEHTA

ATOMHO- MOJIEKYJISIPHOE
y4yeHue. XMMUYECKUE
AJIEMEHTHI

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBACHSAIOTUTO TAKOE XUMHUUECKHM SJIEMEHT, aTOM, MOJIEKYJIa,
AJUTOTPOTIHSI, UOHBI.

PaznuyaroT mpocThie U CII0KHBIE BEIIECTBA, BEIIECTBA
MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO CTpOEHUs. Ycmarnasausarom
MPUYMHHO-CIICJICTBEHHBIE CBS3H MEXKYCOCTABOM MOJICKYIT
CBOWMCTBaMH JJIOTPOITHBIX MOAU(PHUKALNA KUCIOPOIa.
DopMyITHPYIOT OCHOBHBIE TIOJIOKEHHS aTOMHO-MOJICKYJISIPHOTO
yueHus

3HaKH XUMHYECKUX
3JICMCHTOB.

YPOK'I/ICCHGI[OBaHI/Ie

Ha3zbIBaroT u 3anuChIBAIOT3HAKN XMMHYECKUX 3JIEMEHTOB.
XapakTepusyroT HH()OpPMaIINIO, KOTOPYIO HECYT 3HAKU
XUMHYECKUX DJIEMEHTOB.

OOBACHAIOTITUMOJIOTMUECKUE HaYala Ha3BaHUN XUMUYECKUX
AJIEMEHTOB U UX OTAEJIbHBIX TPYIIII.

10

[Tepuoauueckasrabnuiia
XuMu4deckuxsiaemenTos /Jl. H.
MeHaeneena.

Ypok-uccienoBanme

OnuchIBatOT CTPYKTYPY TaONUIIBI XUMUYECKHX dNeMeHToB J]. 1.
MeneneeBa.Pa3nnyatoTKOPOTKOIIEPUOIHBIN U
JUIMHHOIIEpUOAHBIN BapuaHThl Ileproanyeckon cucremsl /1. M.
Menneneera

11

Xumuueckue GopmyIsl

Ypok ycBOeHUs
HOBLIX 3HAaHUN

OTO6pa)KaIOTCOCTaB BCIICCTB C IOMOIIBIO XUMHUYCCKUX (I)OpMyJ'I.
PaznnyaroT HHAEKCHI U KOE)(I)(I)I/II_II/ICHTBI.HaXOIUITOTHOCI/ITCHLHYIO
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Xummnuaeckue GopmyIsl

Ypok-uccienoBanue

MOJIEKYJISIPHYIO MacCy BEILECTBA U MACCOBYIO JOJI0 XMMHUYECKOTO
3JIEMEHTA B COCJUHEHUM.
TpancnupytoT nH(pOpMAaIHIO, KOTOPYIO HECYT XMMHUECKHUE

(bopMyJbl

13 BasieHTHOCTB Ypox ycBoeHMs OOBACHAIOT YTO TaKO€ BaJIeHTHOCTb.[loHMMarOT OTpakeHue
HOBBIX 3HAHUI NOPsJIKAa COEIMHEHUSI aTOMOB B MOJIEKYJIaX BELLIECTB
14 BanentHocTh VYPpOK-IPaKTHKYyM | TIOCPEACTBOM CTPYKTYPHBIX (hopMyIl. Yyarcs
COCTaBJIATH()OPMYIIbI COETUHEHHH 1O BaJICHTHOCTH U
ONPENENIATHBAIEHTHOCTD AJIEMEHTA 10 (OPMYJI€ €ro COeAMHEHUS
15 XHUMHUYECKUE PEAKIUU. O606maromuii ypok | XapakTepu3yroTXUMUYECKYIO PEaKIIUI0 U €€ yYaCTHUKOB
(peareHTbl ¥ IPOIYKTHI PEAKIIMH).
OnuchIBaIOT MPU3HAKH U YCIIOBHS TEUCHHS] XUMUUYECKUX
peaknuii. Pa3nnyaroT s3K30TEPMUYECKHUE U SHIOTEPMUYECKUE
peakuu.COOTHOCST peakuu TOPEHUs U IK30TEPMUYECKHE
peaxiuu.
16 3aKOH COXpaHEHHUsI MacChl Ypok ycBoeHus DopMYyJIHUPYIOT 3aKOH COXPAHEHUS MacChl BEIIECTB.
BeIECTB. XUMHUYECKHE HOBBIX 3HAHUI CocraBistoTHa €70 OCHOBE XUMUYECKUE YPaBHEHHUSI.
ypaBHEHUS TpancaupyroT HHPOpPMAIUIO, KOTOPYIO HECYT XUMUYECKUE
17 XUMHUYECKUE YPAaBHCHHS VYPpOK -TIpakTUKyM | YpaBHEHUS.
DKCIepUMEHTAIBHO TOJITBEPKIAIOT CIIPABEUIMBOCTh 3aKOHA
COXPAaHEHHUS MaCChl BEIIECTB
18 Tunel XMMUYECKUX peaKIuii Ypok ycBoeHus Knaccudguuupyror xumudeckie peakiiuu o npu3HaKy 4nucia u
HOBBIX 3HAHUI COCTaBa PEareHTOB U MPOIYKTOB. XapaKTEPU3YyIOT POJIb
19 TUnbl XUMUYECKUX peaKIuit VYPpoK -MpakTHUKyM | KaTalu3aTopa B IPOTCKAaHUH XUMUYECKOM PEaKIHH.
HabmrogatoT 1 onuchIBalOT XUMUYECKUI IKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POJIHOTO) SA3bIKA U SI3bIKA XUMUU
20 [ToBTOpenue u 06061eHue Templ| O6obmaromil ypok | O000MAIOT U CUCTEMATU3UPYIOT CBOM 3HAHUSI IO TEME:
«HavasbHble IOHATUS U 3aKOHBI «HavanpHple TOHATHS U 3aKOHBI XUMHN. HpI/IMeH}IIOT Ha
XUMUID NpPaKTUKE PaHee U3YdEHHBII MaTepua, padoTas 1o rpynmnam ¢
3a/IaHUSIMU PA3HOTO YPOBHSI CII0KHOCTH
21 K.p.Ne 1 «<HauanbHbie mOHATHS |  YPOK —KOHTponsi | [IpuMeHSIOT Ha pakTUKe paHee N3y4yeHHBI MaTepuan, padoras

3aKOHBI XUMUHN»

3HAHUU
oOyJaronuxcs

0 TPYIIAaM C 33JaHUSIMUA Pa3HOTO YPOBHSI CIIOKHOCTH,
BBHITIONTHSIOT KOHTPOJBHYIO PadoTy.




Ba:xHelimme NMpeaACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB. KoanvecTBeHHbIE OTHOIIEHUSI B XUMHH (18 ‘l)

22

Bo3nyx u ero cocras

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yrTOOBEMHYIO TOJIF0 KOMIIOHEHTA TaKOW TPUPOTHOM
ra3oBOM CMECH, KaK BO3/IyX, UPACCUUTHIBAIOT €€ TI0 00BEMY ITOM
cMecu.OnuchbIBal0TOOBEMHBIN COCTAB aTMOC(EPHOTO BO3AyXa U
NOHMMAaIOT3HAYEHHE TIOCTOSIHCTBA 3TOT0 COCTaBa JUIsl 3JJ0POBbSI

23

Kucnopon

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yrTO30H, KaK aJUIOTPOITHYIO0 MOIU(DUKAITIIO
K1CII0poia. ONMUCHIBAIOT (PU3NUECKHE U XUMUYECKHUE CBOMCTRBA,
MOJIy4Y€HUE U IPUMEHEHHE KUCIIOPOAa C UCIIOIb30BaHUEM
PYCcCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUU.

YcranaBnuBarOT MPUIHMHHO-CIIEACTBEHHBIE CBS3H MEXKTY
(bU3MYIECKUMHU CBOMCTBAMH KHCJIOPOJIa M CIIOCO0aMH €T0
cobupanus.IIpoBoasT, HAOIIOAIOTH ONMUCHIBAIOTXUMHYECKHUI
SKCIIEPUMEHT I10 TOIYYEHHIO0, COOMPAHUIO U PACIIO3HABAHUIO
KHCJIOpO/ia C COOJII0JICHHEM MPaBUJI TEXHUKH 0€30aCHOCTH

24

IT. p.Ne3 «Ilomnyuenue,
coOupaHue U paclio3HaBaHUE
KHCIIOPO1a»

YpoKk MnpakTUKym

PaGoTatot ¢ maboparopHbsIM 000pYIOBaHWEM U HArpeBaTEIbHBIMU
npubOpaMu B COOTBETCTBUH C TIPABUIIAMHU TEXHUKA
0e30macHOCTH. BEImoTHSIIOTIpOocTeIMe MpruEMBI 00paIeHus ¢
1a00paTOPHBIM 000PYIOBAHUEM: COOMPATH MPUOOP IS
MOJTyYEHUS Ta30B, IIPOBEPATH €r0 Ha TEPMETUIHOCTD U
UCTIOJIb30BATh ISl MOJTy4eHUsT KUCIopoaa. CoOuparoT KUCIOpOI
METOJIOM BBITECHEHUS BO3/lyXa M pacro3HaroT ero.Hadmogaror 3a
CBOWCTBAaMU BEIIECTB U SIBJICHUSIMH, TPOUCXOSIIIUMHE C
BeniecTBaMu. ONMHUCHIBAIOT XUMUYECKUHN IKCTIEPUMEHT C MIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HMJIM POJJHOTO) SI3bIKA U S3bIKA
xuMuH.COCTaBISAIOT OTUYET MO Pe3ysIbTaTaM MPOBEICHHOTO
AKCIICPUMEHTA

25

OKcHuIbI

YPOK'I/ICCHGI[OBaHI/Ie

Beizensior cymiecTBeHHbIe IPU3HAKU OKCUI0B.J[al0T Ha3BaHUs
OKCHJIOB 110 UX (popmynam.CocTaBisoT GOpMyIIbl OKCUIOB MO UX
Ha3BaHUAM. XapaKTepU3yIOTTAKUX MPEICTaBUTENEH OKCHIOB, KaK
BOJI4, YIVIEKHCIIBIN a3 U HeraléHas U3BecThb

26

Bonopon

Ypok ycBoeHuUs
HOBLIX 3HAaHUN

XapaKTepI/BYI-OT COCTaB MOJICKYJIBI, (I)I/BI/I‘-ICCKI/IC U XUMHUYCCKUC
CBOﬁCTBa, NOJIY4CHUC U TPUMCHCHUC BOI[OpOIla.YCTaHaBHI/IBaIOT
MPUIUHHO-CJICACTBCHHBIC CBA3U MCKIY (I)I/I3I/I‘ICCI(I/IMI/I
CBOMCTBaMH U cloco0amu C06I/IpaHI/IH BOAOPOAA, MCIKIAY




XUMHUYECKHUMH CBOMCTBAMU U €ro IMPUMCHCHHUCM.

27

IL.p. Ned4 «Ilonmyuenue,
coOupaHue U pacro3HaBaHUE
BOJIOPOJIa

YPpoK-IIpaKTUKYM

PaboratoT ¢ 1abopaTopHbIM 000pyJOBaHHUEM H
HarpeBaTCJIbHbIMHA HpI/I60paMI/I B COOTBCTCTBUMU C IIPpaBUIIAMU
TEXHUKH 0€3011aCHOCTU. BBINOIHAIOT npocTeiine npuemMsl
oOpartenus ¢ 1abopaTopHbIM 000PYI0BAHUEM: COOUPATh TPHOOP
JUTSL IOJTy9EHUS Ta30B, TIPOBEPATH €r0 Ha TePMETHYHOCTD U
UCTIOJIb30BATH /IS OJTy4eHHs BoA0poaa.CoOnuparoTBOI0po
METOJIOM BBITECHEHUS BO3/IyXa U pacro3Harorero.Habmronaror 3a
CBOMICTBAMU BCIHICCTB U ABJICHUAMU, MMPOUCXOAAINIUMU C
BeHIGCTBaMI/I.OHI/ICBIB&IOTXI/IMI/I‘-ICCKI/II\/JI OKCIICPUMCHT C IMIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U S3bIKA
xuMUU.COCTaBISIOT OTYET MO pe3ybTaTaM MPOBEIACHHOTO
OKCTIEPUMEHTA

28

Kucnotsl

Ypok ycBoeHus
HOBBIX 3HAHUN

AHaTU3UPYIOT COCTaB KUCIOT.Pacmo3HaIOTKUCIOTH C TTOMOIIBIO
WHIUKATOPOB.  XapaKTepu3yloT  ANPEICTABUTENICH  KHUCIOT:
COJISTHYIO M CEpHYI0. XapaKTePU3YyIOT PACTBOPUMOCTh COCTUHEHUMA
C TIOMOIIIbIO TaOIHIIBI PACTBOPUMOCTH.

VYcTaHaBnuBalOT ~ NPUYMHHO-CIEACTBEHHBIE  CBSI3UM  MEXKAY
CBOWCTBAMHM COJITHOM W CEpPHOM KHCIOT W OO0JacTsIMU HX
PUMEHEHUSL.

29

Comnn

ypOK'I/ICCJ'ICI[OBaHI/Ie

XapakTepu3ylT COJM KakK IMPOAYKTHl 3aMEIIECHHs BOJIOpOJa B
KUCJIOTe Ha  METa/ul.3amuchiBAalOT  (QOpPMYNIBl  COJieH Mo
BajieHTHOCTH.Ha3pIBatoT comu no Gpopmynam.

Hcnonb3ytoT Talnuily pacTBOPUMOCTH JUISI XapaKTEPUCTUKH
cBoicTB coseil.[IpoBoasaT pacuérsl no Gpopmynam coseit

30

KOJ'II/I‘IGCTBOBGH_ICCTBEI

YPOK'I/ICCHGI[OBaHI/Ie

OOBACHSIOTYTO TAKOE KOJIUIECTBO BCIICCTBA, MOJIb, IIOCTOAHHAA
ABora):[po, MOJISIpHas Macca.

31

Pemenue paCUYCTHBIX 3a1a4

YPpOoK- IPaKTUKyM

Pemaror 3a7a4u ¢ CIIOJIL30BaHHUEM MMOHATHH «KOJIMYECTBO
BCHICCTBaA», «MOJIApPHAA MaCCa», KIIOCTOAHHAA ABOF&I{pO

32

MonsipHblii 00beM
ra3oo0pa3HbIX BEIIECTB

Ypok ycBoeHUs
HOBBLIX 3HAaHUN

OOBSACHSIOT YTO TaKOE MOJ'ISIpHLIﬁ 00BeM ra3oB, HOpMaJIbHBIC
YCJ'IOBI/IH.PCH.IEIIOT 3aJla4M C UCIIOJIb30BAaHUEM HOHSATHUH
«KOJMYCCTBO BCUICCTBA», «KMOJIApHAA Macca», ((MOJ'IHpHBIfI 00BEM
ra30oB», «IIOCTOJAHHAs ABoraz[po».

33

PacuéTel mo XMuMHUYECKUM
YPaBHEHUSAM

Ypok ycBoeHUs
HOBLIX 3HAaHUN

34

PacuéTel mo XMuMHUYECKUM

YPOK - IPAKTUKYM

XapaKTCpI/By}OT KOJIMYCCTBCHHYIO CTOPOHY XUMHUUYCCKUX
00BEKTOB U HpOI_ICCCOB.PeIJ_IaIOT 3aga4u C UCIIOJb30BaHHEM
MOHATUN «KOJIMYECTBO BCHICCTBaA», KMOJIIpHAA Maccay,




YPaBHEHUSIM «MOJISIPHBIN 00BbEM I'a30BY, «IIOCTOSIHHAsA ABOTaIpo»

35 Boga. OcnoBanus VYpoxk-uccienopanue | OOBSICHSAIOT YTO TAKOE «OCHOBAHUSY, ILEJIOUMN», «KaueCTBECHHAs
peaKusy, «MHIUKATOP». KiacCupuImpyroT OCHOBAaHHS IO
pacTBOpUMOCTH B Boje. OnpenessitoT NpuHaIJIeKHOCTH
HEOPraHMYECKUX BEIIECTB K KJIACCYy OCHOBAaHUH 10 (hopMyIIe.
XapakTepu3yrT CBOMCTBA OTIEIbHBIX IIPEACTaBUTENIEH
OCHOBaHMU. VI CTIONB3yIOTTa0INITy PACTBOPUMOCTH IS
OTIpeIeTICHUs PAaCTBOPUMOCTHA OCHOBAHUH.

36 PactBopel. MaccoBas noms VYpok peuienus OOBACHSIOT UTO TAaKOE «MaccoBasi JA0Jsl PAaCTBOPEHHOTO

pacTBOPEHHOTO BEIIECTBA 3a71a4 BEIECTBAY. Y CTAHABJINBAIOT aHAJIOTUH C OOBLEMHON TOJIEH
KOMIIOHEHTOB I'a30BO# cMecH. Peraror3agaun ¢ HCIOJIb30BaHUEM
MMOHATHI «MaccoBas J0JIS JIEMEHTA B BEIIECTBE), «MaccoBas
JIOJIsI pACTBOPEHHOTO BEIIECTBAY», «00bEMHAs JI0JIs1 Ta3000pa3HOTO
BEIIECTBAY
37 IL.p. Ne 5 «IIpuroroBnenune Ypoxk - npaktukym | PaboTaror ¢ 1abopaTopHbIM 000pyJOBaHHEM U HarpeBaTeIbHbIMU
pacTBOPOB COJIEH C UX MpUOOpaMU B COOTBETCTBUHU C TIPaBUIAMHU TEXHUKH
3aJJaHHOI MacCOBOM IOJIEN» 0e301acHOCTH. BEIOJIHSIOT pocTelIne mprueMbl 0OpalieHus ¢
1a00paTOPHBIM 000PYIOBAHUEM: C MEPHBIM ITUJIHHIPOM, C
Becamu. HaOnromarot 3a cBOMCTBaMU BEIISCTB U SBICHUSIMHU,
MPOUCXOISIIMMU € BelecTBaMu. ONUCHIBAIOT SKCIIEPUMEHT C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOT'O HJIM POJIHOTO) sI3bIKA M
si3bIKa XUMUHU. COCTaBISIOTOTUETHI 110 Pe3yJibTaTaM
MPOBEJICHHOTO AKCIIEPUMEHTA
38 O606mmenue u cucremaruzanusa | O6oOmaromuii ypok | O600IIAI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 110 TEME:
3HaHMM 10 TeMe: «Baxuenmue «Baxnenye npeacTaBuTEIN HEOPraHUYECKUX BEIIECTB.
NpeACTaBUTEIN KosinuecTBeHHbIE OTHOIIIEHUS B XUMUWY. [[puMeHstoT Ha
HCOPraHMICCKUX BEIICCTB. NPaKTUKE paHee M3YdeHHBIN Marepual, paboTas 1o rpymmam ¢
KonnyecTBeHHbIe OTHOLICHH B 3a/IaHUSIMU PA3HOTO YPOBHSI CII0KHOCTH
XUMHUN
39 K.p.Ne2 no teme: «Baxneimue Ypok —kouTposst | [IpuMeHsIOT Ha MpaKkTHKE paHee U3ydeHHBIH MaTepuai, paboTas

npeACTaBUTCIIN
HCOPraHNM4YCCKUX BCIICCTB.
KonuduecTBeHHBIC OTHOIICHUS B
XUMHUN»

3HaHUH

0 TPYIIaM C 33JaHUSIMHU PA3HOTO YPOBHSI CIIOKHOCTH,
BBHITIONHSIOT KOHTPOJBHYIO paboTy.




OcHOBHbBIE KJIACChI HeopraHuveckux coexnHenuii (10 u)

40

Oxcunpl:knaccupuranus u
CBOMCTBA

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBACHSIOT YTO TaKOE HECOIe00pa3yIOIIUe OKCHIBI,
coJieoOpa3yrolne OKCUIbl, OCHOBHbIE OKCH/JIbl, KUCJIOTHBIE
OKCHU/Ibl. XapaKTEpU3YIOTOOIINE XUMUUECKUE CBONCTBA
C0JIe00pa3yIOMINX OKCHUJIOB (KUCIOTHBIX U OCHOBHBIX)
CocTaBis0TypaBHEHMS! pEaKLIUN ¢ y4aCTHEM OKCHJIOB.
HabinroaroT 1 onMchIBalOTPEAKIIMY C YYACTHEM OKCHJIOB C
MOMOIUIBIO ECTECTBEHHOTO (PYCCKOIO MM POJIHOTO) A3bIKA U
a3bIKa XUMUU.IIpOBOIAT ONBITHI, TOATBEPKIAIOIINE XUMHUECKHE
CBOMCTBA OKCHUJIOB C COOIIOACHUEM MPABUI TEXHUKH
0e30macHOCTH

41

OcHoBaHUs:KJTaCCU(PUKALHS
HCBOWCTBA

Ypok-uccienoBanue

CocCTaBIAIOTYpaBHEHHS PEAKIIMI C yHaCTHEM OCHOBAHUU.
HalGmronaroT u omuchIBarOTPEaKIuy ¢ y4acTHEM KHUCIIOT C
MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO UIIM POJTHOTO) SI3bIKA U
s3bIka XUMUU.[IpOBOJSAT OMBITHI, MOATBEPKAAIOIINE XUMUYECKUE
CBOMCTBA OCHOBAHUM, C COOTIOICHUEM TTPABUIT TEXHUKHU
0e30I1acHOCTH

42

Kucnoter. Knaccudukanms
KHCJIOT

VYpok ycBoeHus
HOBBIX 3HAHUU

43

CBOMCTBa KHUCJIOT

KomOuHMpOBaHHBII
YPOK

XapakTepu3yrTooIne XMMHUIeCKrUe CBOICTBa
kuca0TCOCTaBISIOTYpaBHEHUS PEAKIIMIA C y4aCTHEM KUCTIOT.
Habmo1a10T 1 ONUCHIBAIOTPEAKIIMY C YYACTHEM KHUCIIOT C
MOMOIUIBIO ECTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) A3bIKA U
A3bIKa XUMUH.

[TpoBOAT OMBITHI, TOTBEPKIAIONINE XUMHUYECKHE CBOMCTBA
KHCJIOT, C COOJIIOJICHNEM MPABUJI TEXHUKH 0€30MacCHOCTH

44

Knaccuduxkanus comneit

Ypok ycBoeHus
HOBBIX 3HaHHI

PaznnuaroT noHITHsA «CPCAHUC COJIN», KKHUCJIBIC COJIU,
«OCHOBHBIC COJIN).

45

CBolicTBa conen

Kom6unnpoBaHHbII
YPOK

XapakTepu3yroT o0IIMe XUMUYECKUE CBOMCTBA COJICH.
CocTtaBnsoTypaBHEHUS peakiuii ¢ yuactuem coneit. Habmonaror
Y OTIUCBIBAIOTPEAKLIMU C YYaCTUEM COJIEH ¢ TIOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO MJIM POJHOTO) A3bIKA U A3bIKA
XUMUU.IIpOBOAAT OIBITHI, OATBEPKAAOLINE XUMUYECKUE
CBOICTBA coJiell ¢ COOII0ICHNEM TPAaBUIJI TEXHUKH 0€301aCHOCTH




46

['eHernueckas CBA3b MEXIY
KJIaCCaMU HEOPTraHUYECKHUX
BEIIECTB

Ypok ycBoeHuUs
HOBBIX 3HAHUU

XapakTepu3yroT MOHITUE KTEHETUYECKUHN PAIY.
NnmocTpupyrOTT€HETUYECKYIO0 B3aUMOCBSI3b MEXKIY
BEILECTBAMMU:

IIPOCTOE BEIIECTBO — OKCHUJl — IMAPOKCHU — COJIb.
3anuchIBalOT ypaBHEHUS PEAKLIUNA, COOTBETCTBYIOLINX
MIOCJIEZIOBATEIBHOCTH («UENOYKE») MPEBPALLIEHUIN
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIACCOB.

47 IT.p. Ne 6 «Pemenue VYpox - npakTukyMm | Ydarcs oOpamarbces ¢ JIabopaTopHBIM 000PYTI0OBAHUEM U
IKCIIEPUMEHTAIBHBIX 331349 HarpeBaTeIbHBIMU PUOOPAMU B COOTBETCTBHH C TIPABHIIAMU
TEXHHUKH 0€301TaCHOCTH,PACIIO3HABATh HEKOTOPBIC aHUOHBI U
KaToHbI. Ha01r01at10T CBOMCTBA AJIEKTPOJUTOB U MPOUCXOIAIINE
C HUMH siBJIeHUs. HaOIr01ar0T ¥ OMMCHIBAIOTPEAKIIHN C yIacTHEM
AJIEKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HUITH
POJIHOTO) SI3BIKA U A3bIKA XUMHH. DOPMYITHPYIOTBBIBOIBI TI0
pe3yibTaTam MPOBEIEHHOTO YKCIIEPUMEHTA
48 O6o06menue u cucreMaruzarus | O6o0maromuii ypok | O600mIal0T U CHCTEMATU3UPYIOT CBOU 3HAHUS TI0 TEME:
3HaHUM 1o TeMe: «OCHOBHBIE «OCHOBHBIE KJ1aCChl HEOPraHUYECKUX COeNUHEHUI». [IpuMenstoT
KIacChl HCOPraHMICCKIX Ha MIPaKTUKE paHee U3ydeHHbIN MaTepua, padboTas 1o Tpyrmmnam ¢
COCTMHCHUN 3aJAHUSMH PA3HOTO YPOBHS CI0KHOCTH
49 K.p. Ne3 1o reme: VYpok —koHTpons | [IpuMeHsI0T Ha MPaKTUKE paHee U3ydyeHHBINH MaTepuall, padboTas
«OCHOBHBIE KIIaCChI 0 TPYNIAaM C 33/IaHUSMU Pa3HOTO YPOBHS CI0KHOCTH,
HEOPraHUYECKUX BBITIOJTHSIOT KOHTPOJIBHYIO paboTy.
COEJIMHEHUI»
Iepuoanueckuii 3akon u Ilepuoanyeckasi cucreMa xuMmuueckux 3jaementoB J[. . MenaeneeBa u crpoenne aroma (8 u)
50 EctectBennble cemeiicTBa Ypok ycBoeHus | OOBACHSAIOT MPU3HAKHU, MTIO3BOJISIONINE OOBEAUHSTH TPYIIIBI

XUMHUYECKHX JIEMEHTOB.
AmdoTepHOCTD

HOBBIX 3HAHUU

XMMHMYECKUX JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
PackpbIBalOTXUMHUECKUIT CMBICI (3TUMOJIOTHIO) Ha3BaHUN
€CTECTBEHHBIX CEMEHNCTB

ApPryMEHTHPYIOT OTHOCUTEIBHOCTb HAa3BAHUS «MHEPTHBIE T'a3bl»
OOBACHSIOT YTO Takoe «aM(pOTEPHbIE COCTUHEHUS.
HabmtonaroTu onuceIBalOTpeakuii Me/1y BEIIECTBAMHU C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA

XUMUU. XapaKTepU3yIOTIBOUCTBEHHBIN XapaKTepe CBONCTB
amM(pOTEPHBIX OKCUJOB M THIPOKCUA0B.IIpOBOIAT ONBITHI O




Honyqumo nu HOI[TBep)KI[eHI/IIO XUMHYCCKHUX CBOﬁCTB
aM(pOTEPHBIX OKCUJIOB U TUJPOKCUJIOB C COOTIOACHUEM MPABUIT
TEXHUKU 0€30MaCHOCTH.

ol Otkpertue/l. 1. MenpaeneeBsiM Ypok ycBoeHus Paznn4aroT ecTeCTBEHHYIO M MCKYCCTBEHHYIO KJIaCCU(UKAIIIH.
[Iepnoanueckorozakona HOBBIX 3HAHUH AprymeHTupyroT oTHeceHue Ilepuonnyeckoro 3akoHa K
€CTECTBCHHOU Kaccu(uKami. MogeTupyoT XUMHIECKUE
3aKOHOMEPHOCTH C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK
00bEKTa U MPEJICTABICHUEM UX B TPOCTPAHCTBEHHO-TparuecKoit
WJTM 3HaKOBO-CHMBOJIMYECKOH hopme
52 OcHOBHBIE CBEICHHUS O Ypok ycBoeHHs | OOBACHSAIOTYTO TAKOE KIIPOTOHY», KHEUTPOHY, «INEKTPOHY,
CTPOECHHH aTOMOB. HOBBIX 3HAHUI «XUMHYECKHH 2JIEMEHT», «MacCOBOM 4nCII0». ONMUCHIBAIOT
CTPOCHHE si/ipa aToMa UCTOJB3ys [leprnoanueckyro cuctemy
xuMuueckux anemMeHnToB . 1. Menneneesa.llonyqator
WH(pOpPMAITHIO IO XUMHUU U3 PA3TUIHBIX UICTOYHUKOB,
AHAIM3UPYIOTEE.

53 CtpoeHue IeKTPOHHBIX Ypok- OOBACHSAIOTUTO TAKOE DIIEKTPOHHBIN CJIOW MM DHEPTETUICCKUN
YPOBHEN aTOMOB XUMHYECKHX UCCIEeI0BaHUE ypoBeHb.COCTABISIOT CXEMBI PACIPEIEICHUS MIEKTPOHOB IO
anemeHTOB Ne«Nel-20 B AJICKTPOHHBIM CJIOSIM B DJICKTPOHHOM 000JI04YKe
tabmune [[. 1. Menneneena.

54 [Tepunoanaeckuit 3aKoH Ypoxk- PackppiBarOT GU3HYECKUI CMBICIT: TIOPSAKOBOTO HOMEpPA
J1. 1. MenneneeBa u cTpoeHue UCCIIEJIOBaHKE XUMHUYECKOT0 3JIEMEHTA, HOMEpa NepUoa U HoMepa rpyIIlbI.
aToma OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHUSI METAJUTMYECKUX U

HEMETAJUIMYECKUX CBOMCTB XUMHUYECKHUX AJIEMEHTOB U UX
COCMHEHUH B IIEPUOJAaX U rpynmnax

55 XapakTepucTuKa XUMUIECKOTO Ypok- XapakTepusyroT XUMHUYECKHE JIEMEHThI 1—3-T0 MeproJIoB 1Mo X
3JIEeMEHTa Ha OCHOBAHHUH €T0 UCCIeI0BaHUE nosoxeHuto B [leproaguyeckoit cucteme XUMUYECKUX 3JIEMEHTOB
noJioxkeHus B [leproanueckoi . . MenneneeBa. ApryMEHTUPYIOT CBOMCTBA OKCHUIOB U
cucrTeme TUJPOKCUIOB METAIJIOB U HEMETAJIJIOB IOCPEACTBOM ypaBHEHUM

56 XapakTepucTuKa XMMUYECKOTO YpOK-IpakTUKyM | peakuui
3JIeMEHTa Ha OCHOBAHUHM €TO
noJioxkenus B [lepuoanueckon
CHUCTEME

57 3nauenue [lepunoanueckoro Ypoxk- OnpenensiroTUCTOYHUKY XuMudeckor nadopmanuu.[lomyyaror
3akoHa u [leproauyeckoit UCCIe10BaHue HE00X0IUMYI0 HHPOPMAIIHIO U3 PAa3IUYHBIX HCTOUHUKOB,

CUCTCMbI XUMHNYCCKHNX

aHau3upyroTeé, opopMIISIIOT HHPOPMALIMOHHBIM TPOAYKT,




anemeHToB /1. . MenpeneeBa

IPE3EHTYIOT €0, BEYTHAYUYHYIO TUCKYCCUIO, OTCTAUBAIOT CBOIO
TOYKY 3PEHHUS

Xumuuyeckas cBA3b. OKHCJIUTEIHLHO-BOCCTAH

oBuTEIbHBbIE peakuuu (11 )

58

HNonnasg xumudeckas CBsI3b

Ypok-
UCCJIEIOBAHNE

OOBACHSIIOT YTO TAKOC MOHHAS CBA3b, HOHBI.
XapakTepu3yroTMEXaHH3M 00pa30BaHUsI HOHHOU CBSI3H.
CocraBistoTcxeMbl 00pa30BaHus HOHHOM CBs3U. VMcnonp3ytoT
3HAKOBOE MojienupoBanue. OnpenesnstoT TUIl XUMHUYECKOHN CBSI3H
no ¢opmyie BemecTBa. [IpuBoAST mprUMephI BEIIECTB C HOHHOU
CBSI3b10. Y CTaHABIMBAIOT MPUYUHHO-CIICJICTBEHHBIE CBSI3H MEXTY
COCTaBOM BEIIECTBA U BUJOM XUMHYECKOW CBSI3U, MEXKY HOHHOMN
CBSI3bI0 M KPUCTATHYECKUM CTPOCHHEM BEIIECTBA,MEXKTY
KPUCTAJUTMYECKUM CTPOCHHUEM BEIIECTBA M €T0 (PU3HUECKIMU
CBOMCTBaMH

59

KoBanenTHas XxumMpudeckas CBsI3b

Ypok-
HCCJIEJIOBaHNE

OOBACHSIIOT YTO TAaKOE KOBAJIECHTHAS CBA3b, BAJICHTHOCTb.
CocTaBistoT cxeMbl 00pa30BaHNs KOBAJIEHTHON HEMOISPHOM
XUMHYECKOM CBSI3U.VICIOIB3YIOT 3HAKOBOE MOJIETTMPOBAHMUE.
OrnpenensoT THI XUMAYECKOW CBSI3U IO opMyJie BEIIeCTBa.
[IpuBOASITHPUMEPHI BEIIECTB C KOBAJICHTHOM CBSI3bIO.
YcTaHaBIMBaOT MPUYMHHO-CIEACTBEHHBIE CBSA3H MEXKY
COCTaBOM BEUIECTBA U BUJIOM XUMHUYECKOU CBS3H, MEXKIY
KOBAQJICHTHOM CBA3bIO U KPUCTAIUNIMYECKUM CTPOCHHEM BEIIECTBA,
MEXy KpUCTAUIMYECKUM CTPOEHUEM BEILIECTBA U €r0
buznyecKuMu CBOICTBAMHU
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KoBanentnas IoJIApHAasa
XHUMHNYCCKas CBA3b

Ypok-
UCCIIEI0BAHNE

OOBSACHAIOT YTO TaKO€ KOBAJIEHTHAS MOJSPHAS CBSI3b,
3NEKTPOOTPHUIIATENILHOCTD, BO3TOHKA UJIH CyOIMMAIIHs.
CocTaBistoT cxeMbl 00pa30BaHus KOBAJIEHTHOM MOJSPHOM
XUMHUYECKOH CBs3U.MCIONB3YyIOT 3HAKOBOE MOJICTUPOBAHHE.
XapakTepu3yroTMEeXaHu3M 00pa30BaHUs MOJSPHONM KOBAJICHTHOU
cBsA3U. OnpeesSOTTUII XUMUYECKOH cBS3H 1o Gopmyre
BeniecTa.l IpuBoaAT puMepsl BEMECTB ¢ KOBAJIEHTHOM
MOJIAPHOM CBSA3BI0. Y CTAHABIMBAIOT IPUUYNHHO-CIIEICTBEHHBIE
CBS3M MEXK/y COCTaBOM BELIECTBA U BUJOM XUMHUECKOM CBS3H,
MEX /1y KOBaJIGHTHON CBSA3BIO M KPUCTAINIMYECKUM CTPOEHUEM
BELIECTBA, MEXAY KPUCTAUNINYECKUM CTPOCHUEM BELIECTBA U €TI0
¢uznueckumu cpoiicTBaMu. CoCTaBISIOTHOPMYITBI OMHAPHBIX




COeI[I/IHeHI/Iﬁ 110 BAJICHTHOCTHU U HAXOOAT BAJICHTHOCTU 3JICMCHTOB
1o Gopmyse OMHAPHOTO COCTUHECHHS.

o1 Merannnueckas XuMudeckas Ypok- OOBACHAIOT YTO TAKOE METAJINYECKAs CBS3b.
CBSI3b UCCJIEIOBAHNE CocTaBistoT cxeMbl 00pa30BaHUs METAIINYECKON XUMUYECKOU
cBs13u. M crionp30BaTh 3HAKOBOE MOJAECIIMPOBAHNE. XaPAKTEPU3YIOT
MEXaHU3M 00pa30BaHUs METAIIINYECKON CBS3H.
OrnpeaensoT THI XUMHYECKOU CBSI3H 10 (hopmyIie
BemiecTBa. [ [puBoAST MpuMeEphI BEIIECTB ¢ METAINIMYECKOMN
CBA3BI0. Y CTaHABIMBAIOT IPUUMHHO-CJIEICTBEHHBIE CBA3H MEKITY
COCTaBOM BEIIECTBA U BUJIOM XUMHUECKOH CBS3H, MEXIY
METAJJINYECKON CBA3BIO U KPUCTAINIMYECKUM CTPOCHUEM
BELIECTBA, MEXAY KPUCTANINYECKUM CTPOCHHEM BELIECTBA U €ro
bu3NYECKUMU CBOMCTBAMH.
62 CreneHb OKHCIIEHUS Ypok ycBoeHust | OOBSACHSIOT YTO TAKOE «CTETIEHb OKUCICHUS, «BaJICHTHOCTHY.
HOBBIX 3HAHUI CocraBistor  ¢GopMmynbl OWHApHBIX COEIUHEHH Ha OCHOBE
o01ero crioco0a X Ha3BaHUIA.
CpaBHUBAIOTBAJIGHTHOCTh U CTENEHb OKHUCIEHHS. PaccunThIBaroT
CTETNeHH OKUCIICHHS 110 POpMYJIaM XUMHYECKUX COCTMHEHHM
63 OxucAUTENHHO- VYpok ycBoeHusi | OOBSCHSIOT YTO TakKo€ OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE
BOCCTaHOBUTENIbHBIEPEAKIUH HOBBIX 3HAaHUI | peakuuwu, OKHUCJIHUTEIb, BOCCTaHOBUTEJIb, OKHUCJICHUE,
BOCCTaHOBJICHHE.
64 OxucauTensHO- VYpoxk - npaktukym | Knaccupunupyror XUMHUYECKHE peakluil 1o MpU3HAKY
BOCCTaHOBUTEJIbHBIE PEAKLIUU «U3MEHEHHE CTENCHEH OKUCIICHUS AIIEMEHTOBY.
Onpenenstor OKUCJIMTENhb U BOCCTAHOBHUTENb, IPOIECCHI
OKHCJICHHS U BOCCTAHOBJICHHUSL.
65 O00011IeHNE U CUCTEMATH3ALMSI O06o01arommin O06001Ial0T U CUCTEMATU3UPYIOT CBOM 3HaHUs 10 TeMe: «I13 u
3HaHu# 1o Temam: «I13 u YpOK [ICXD» u «Ctpoenue BemectBa. OBP». [Ipumenstor Ha
HCX5» n «Crpoenue BelecTsa. MPaKTHKE paHee U3yYeHHBIH MaTepua, paboTas 1o rpymnmnam ¢
OBP» 3a/laHUSIMU Pa3HOTO YPOBHS CIIOKHOCTH
66 KonTponpHast pabota o remam: | Ypok —koHTpojst | IIpuMeHsIOT Ha mpakTHKe paHee U3y4eHHBIH MaTepHal, padoTas
«I13 u IICX9» n «CrpoeHune 3HaHUU 10 TPYIIAM C 3aJaHUSMU PA3HOTO YPOBHS CII0KHOCTH,
Bemectsa. OBPy BBINOJIHAIOT KOHTPOJIBHYIO PaboTYy.
67 Pemenue pacueTHbIX 3a1a4 Ypoxk - npaktuky™m | Pemaror pacueTHsle 3a1aum.
68 [IpomexyrouHas aTTecTalus VYpok —kouTposis | [IpUMeHsIOT Ha MpaKTUKE paHee U3yuyeHHBIN MaTepuai, padoTas

3HaHUH

Mo rpymmnam € 3alaHUusAMU pa3HOro YpOBHS CIIOKHOCTH,




BBITIOJIHSIOT KOHTPOJIbHYIO padoTy.

Pezepe — 2 uaca - «Pewenue pacuemnvix 3a0au»

9 kiace
Ne Jara Tema ypoka dopma Bujbl yueOHOl 1eATeILHOCTH
n/n Ilian dDakr OpraHu3anuu
YPOKa
IMoBTOpEeHUE U 00001IEHNE CBeIeHTT IO Kypcy 8 kiacca. Xumudeckue peakuuu (5 u)
1 Knaccudukanus Ypok ycBoeHHs | XapakTepu3ylOTOKCH/bI, THIPOKCH bl (OCHOBaHUS, aM(pOTEpHbIE
HEOPraHMYECKUX BEIIECTB U UX | HOBBIX 3HAHUM | TUAPOKCUIBI, KUCIOPOCOAEpKAINE KUCIOThI) U COJIU MO IUIaHY:
HOMEHKJIaTypa COCTaB, CIOCOOBI 00pa30BaHMsI HA3BaHU, XapaKTepHbIe CBOMCTBA
u nosryaenne. KimaccupumupyroT OKCHIBI, THAPOKCHIBI
(ocHoBauwms, aM(GOTEPHBIE TUIPOKCHUIBI, KHCIOPOICOACPKAIITNE
KHCJIOTHI) U COJIU MO Pa3IMYHbIM MpU3HAKaM. Yyarcs
MOATBEPK/IATh XapaKTEPUCTUKY OTACIBHBIX MPEICTABUTEICH
KJIACCOB HEOPraHUUYECKHUX BEIIECTB YPABHEHUSAMU
COOTBETCTBYIOIIMX peaknid. PaCKpbIBatOTB3aMOCBSA3b MEKIY
KJIACCAMH HEOPraHWYECKNX COCANHEHUM, KAK TEHETHYECKYIO
2 Knaccugukanus xumuueckux | Ypok ycBoeHUs: | OOBSCHSIOTIOHATHS «XUMHUYECKAsT PEaKIUs», «PEAKIIHN
peakuuil o pa3InyHbIM HOBBIX 3HAHUI | COCAMHEHUS», «PEAKIINU PA3IOKECHUSD, «PEAKIITH 0OMEHay,
OCHOBAHUSIM «peaKIuy 3aMEIIEHUsD, «PEAKIIUU HEUTPATIU3aLun»,
3 Bxoanas nuarsoctuyeckas YPOK KOHTPOJIS | «OK30TEPMUYECKUE PEAKLIUN», «IHAOTEPMUUECKHAE PEAKLIN,
pabora 3HAHUI «0OpaTUMBbIe peaKkIuny, KHeoOpaTUMbIE peaKLIUn»,
«OKHUCIIMTEJIbHO-BOCCTAHOBUTEIBHBIE PEAKIINNY, KTOMOTC€HHbBIE
peakLumn», «reTePOreHHbIE PEAKIIUNY, «KATATUTHYECKUE PEAKIIUN»,
«HEKATaJTUTHUYECKHUE PEAKIIUN, «TEIIOBOU AIPPEKT XUMUUECKOM
peaxuny. KnaccupuuupyroT XuMu4ecKiue peakliuy 1Mo pa3inyHbIM
OCHOBaHUAM. ONIpeeIIItOT OKUCIUTENIb U BOCCTAHOBUTEIb,
IIPOLIECCHI OKUCIIEHUSI U BOCCTAHOBJICHMS.
HabmroaroT 1 omuchIBAaIOTPEAKIINN MEXKTY BEIIECTBAMHU
4 [TonsTHE O CKOpOCTH Ypoxk — OOBACHSIOT YTO TAKOE «CKOPOCTh XUMHUECKON peakium.
XUMUYECKON pPEeaKIUu. UCCIIEAOBAHUE |ApTryMEHTUPYIOTBBIOOD €AMHUII U3MEPEHUSL.
5 Karanus 'Y cTaHaBIMBAIOTIIPUYMHHO-CIIEACTBEHHBIE CBSI3U BIUSHUSA

Pa3INYIHBIX d)aKTOpOB Ha CKOPOCTb XUMHNYCCKUX peaKI.IPII:I.

Ha6moz(a}0T 1 OIIMCBIBAKOTPCAKIIMU MCKAY BCHICCTBAMU C




MOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUHU.
HpOBOI[}ITOHLITBI, MOATBCPKAAOIMIUC 3aBUCUMOCTb CKOPOCTH
XUMHAYECKON PEeaKkLUu OT pa3InyHbIX (pakTopoB

Xumuuec

KHe peaknuu B pactBopax (10 u)

DIEeKTPOIUTHYECKAS
JICCOTHALINS

Ypok -
UCCIIEJIOBaHUE

XapaKTepI/I3YIOT TMOHATHUA «QJICKTPOJIUTHUYCCKAA AUCCOIalusg»,
«OJICKTPOJIUTBI», «HEIJICKTPOJIUTHD. YCTaHaBJII/IBaIOTHpI/I‘-II/IHHO-
CJICACTBCHHBIC CBA3U MCIKIAY HpHpOI{OfI QJICKTPOJINTA U CTCIICHBIO
€ro JucCconmuanmu. YCTaHaBJ'II/IBaIOTHpI/I‘-II/IHHO-CJ'IC}ICTBCHHI)IG
CBA3U MCXKIY TUIIOM XUMHUYECKOU CBS3H B OJICKTPOJIUTE U
MCXaHU3MOM €TI0 AUCCoOaIru.

OCHOBHBIE TIOJIOKEHUS
TEOPHUH MEKTPOIUTUIECKON
muccormaruu (TO]1)

Ypok ycBoeHuUst
HOBBIX 3HAHUN

XapakTepu3yrT MOHSITHS «CTETICHb TUCCOIUAIINN, «CUITHHBIC
AIEKTPOJIUTHIY, «CIIA0BIE AIEKTPOIUTHIY, KKATHOHBI), AHUOHBIY,
CKUCIIOTBI», «OCHOBAHUSM», «COJN».COCTaBISIOTYpaBHEHUS
3JIEKTPOJIUTHYECKON JUCCOIUALINU KUCIOT, OCHOBAaHUW U COJIEH.
NnmoctpupyroTnprumMepaMi OCHOBHBIE TIOJIOKEHHSI TEOPUH
AIEKTPOJIUTUYECKON TUCCOITHAITUH.

Pa3nn4aroTKOMITIOHEHTHI IOKA3aTebCTB (TE3UCOB, apTYMEHTOB U
(bOopMBI TOKA3aTEIHCTBA)

XUMHAYECKHAE CBOMCTBA KHUCIIOT
B cBeTe TO/]

KomOunupoBan
HBIN YPOK

XHMMHYECKHUE CBOHMCTBA KHCIIOT
B cBeTe TO/]

Ypok-
MPaKTUKYM

XapakTepu3yroTooue XMMHYECKUe CBOMCTBA KUCIOT € TIO3UIIHIA
TEOPUHU AIIEKTPOIUTUUECKON JUCCOITUAIIIH.
CocTaBist0TMOJIEKYISpHBIE, TIOJIHBIE U COKPALIEHHbIE HOHHBIE
YpaBHEHUS PeaKIuil C ydacTUEM KUCIOT. APryMEHTUPYIOT
BO3MOYKHOCTh MPOTEKAHUS PeaKlUii C y4acTHEM KHUCIIOT Ha
OCHOBeE TpaBuiia bepTosuie u psana akTHBHOCTH
MeTaiioB. [ IpoBOASTONBITEL, TOATBEPKIAIOIINE XUMHUYECKHE
CBOMCTBA KHUCIIOT, C COOTIOIGHUEM IIPABHII TEXHUKU
6e3onacHocTi. Habmro1a10T U OMKUCHIBAIOTPEAKIIUU C YUACTUEM
KHUCJIOT C TIOMOIIIBIO PYCCKOTO (POHOTO) SI3bIKA U A3bIKA XUMUU
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XHUMHUYecKre CBOMMCTBa
OCHOBAHUM B CBETE€ TEOPUU
PIIEKTPOJIUTUYECKON
MCCOILMAaIlNT

Kom6unupoBan
HBIN YPOK

CocTaBisioT MOJICKYJIAPHBIC, ITOJHBIC U COKPAIlICHHBIC NOHHBIC
YpaBHCHUA peaKuHﬁ C ydaCTuem OCHOBaHMH.

Apr YMCHTHPYIOTBO3MOKHOCTD ITPOTCKAHUSA peaKuHﬁ C y4aCTHEM
OCHOBaHMI Ha OCHOBE IpaBUjia BepTOJ'IJ'IC. HpOBOI[}ITOHBITBI,

MOATBCPKAAOIMINC XUMHNYCCKUC CBOMCTBA OCHOBaHHﬁ, C




coOrofieHreM MpaBWII TEXHUKH Oe3omacHocTH. Habmonator u
OTHMCBHIBAIOTPEAKIIMU C YYACTHEM KUCIIOT C IIOMOIIIBIO PYCCKOTO
(pomHOrO) SI3bIKA U SI3bIKA XUMUU

11 XuMuYecKkue CBOICTBa coJiell B | YPOK ycBOeHUs | XapaKTepU3yloT 00lre XUMUYECKUE CBOMCTBA COJIEH ¢ MO3UIMM
CBETE TEOPHUM | HOBBIX 3HAHUM | TEOPUHU ATEKTPOTUTUUECKON AUCCOLIUALINH.
PIIEKTPOTUTHIECKON CoCTaBISIIOTMOJICKYJISIPHBIC, TIOJTHBIE U COKPAIIEHHBIC HOHHBIE
TMCCOLIMALUN YPaBHEHUS PEAKIUI C YIACTUEM COJICH.
ApPryMeHTUPYIOTBO3MOKHOCTh MPOTEKAHUS PEAKIIUNA C y4acTHEM
coJieil Ha ocHOBe npaBmia beprosuie. IIpoBoasT ONbITHI,
MOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA COJIECH, C COOTI0ICHUEM
IpaBWJI TEXHUKHU 0€30MaCHOCTH.
HabGmronaroT v onuchIBalOTPEAKINK C YIaCTHEM COJIEH ¢
MTOMOIIIHIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMHUHU
12 [TonsiTue o runponnse conen KombOunampoBan | YcraHaBIMBaIOT 3aBUCUMOCTh MEXK/Ty COCTAaBOM COJIA U
HBIN YPOK XapaKTepoM TUApOIIn3a. AHAIM3UPYIOT CPEAy pacTBOpa COJHU €
MOMOTIIBIO0 HHANKATOPOB. [IpOrHOZUPYIOTTHT THAPOJIHM3a COMTU Ha
OCHOBE aHaJIN3a ero (OPMYITbI
13 IL.p. Ne 1. Pemmienne Ypox - VYyarca oOpamarbcss ¢ Ja00paToOpHBIM — 000pyIOBaHUEM U
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 MPaKTUKYM HarpeBaTelbHBIMU TMPUOOpaMH B COOTBETCTBUU C IpaBUIIAMU
TeMe «DJEKTPOJIUTHYECKAS TeXHUKH Oe3zonacHocTu.HabmogaloT CBONCTBA 3JEKTPOIUTOB M
JUCCOLIMALUS» MIPOUCXOISIINX c HUMU apiienuii. Habmronaror u
ONMCBHIBAIOTPEAKIIMM C YYaCTHUEM DIIEKTPOJUTOB C IOMOILIBIO
€CTECTBEHHOT'0 (PYCCKOTO WUJIM POJHOIO) SI3bIKA U A3bIKA
XUMUU. POPMYIHPYIOT BBIBOJABI IO PE3YJIBTATAM IPOBEAECHHOTO
SKCIIEPUMEHTA
14 O060011IEHNE U Ypok O0600111aI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS TI0 TEME:
CHCTEMAaTHU3alus 3HAHUH 110 0000meHns U | « XMMHYECKUE PEAaKIIUK B PACTBOPAX JIEKTPOJIUTOBY. [IpUMeEHSIOT
TeMe «XUMHYECKHUE PeaKIun CUCTCMATHU3alM | Ha mpakTHKE paHee U3y4yeHHBIH MaTepual, padoTas o IpyImaMm ¢
B PacTBOPAX JIEKTPOIUTOB Y 3HaHUI 3aJaHUAMH PA3HOTO YPOBHS CIIOKHOCTH
15 K.p.Ne 1 mo Teme VYpok koHTpons | [IpuMeHsIOT Ha IpaKTHKE paHee U3YUeHHBIH MaTepual, padoTas 1o
«XMMHUYECKUE PEAKIIUHU B rpynmnam ¢ 3aIaHusIMU Pa3HOTO YPOBHS CIO0KHOCTH, BBITIOJHSIOT
pacTBOpax JIEKTPOJIUTOBY KOHTPOJBHYIO padoTy.
HemeTannbl 1 ux coequnenus (25 u)
16 OO01as XapakTepucTuKa Ypoxk — OOBACHAIOT YTO Takoe HeMeTasuTbl. CpaBHUBAIOT aJIOTPOITHBIE
HEMETAJIOB UCCJEeI0BaHUE | BUJAOU3MEHEHHUS KUCIOpoaa. PacKppIBaThIpUUMHBI AJTTIOTPOIUU.




XapakTepu3yrT XUMHUYECKUE AJIEMEHThI-HEMETAILJIBI U IIPOCTHIE
BEIIIECTBA-HEMETAJUIbI: CTPOCHUE, (PU3NICCKUE U XUMUICCKHE
cBo¥cTBa HEMETAJI0B. OOBSICHSIOT 3aBUCUMOCTb OKHCJIMTEILHO-
BOCCTAHOBUTCIIBbHBIX CBOI\/JICTB 3JICMCHTOB-HEMCTAJJIOB OT UX
II0JIOKCHUS B HCpI/IOIlI/I‘IGCKOf/'I CUCTCMEC XUMHNYCCKUX DJICMCHTOB
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OO0mas
XapaKTEepUCTHUKA DIIEMEHTOB
VIIA rpynnsl — rajaoreHos

Kombunuposan
HBIN YPOK

XapaxkTepusyloT CTpOeHUE, PU3NUYECKUE U XUMUYECKHE CBOMCTBA,
MOJIy4YE€HUE U IPUMEHEHNE raJIOT€HOB B IUIaHEe OOIIero,
O0COOEHHOT0 U €IMHUYHOT0. Y CTaHABJIMBAIOT IPUYUHHO-
CJIEICTBEHHBIE CBA3M MEXIY CTPOCHUEM aTOMa, XUMHUYECKOMN
CBA3bI0, TUIIOM KPUCTAJUINYECKOH pEIIETKY raJIor€HOB, UX
(GU3NYECKUMU U XUMHUYECKUMH CBOMCTBAMU
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CoennHeHns TaJIOT€HOB

Ypok ycBoeHuUst
HOBBIX 3HAHUU

XapakTepus3yloT cOoCTaB, (U3MYECKHE U XMMHUYECKHE CBOICTBa,
MOJIydeHUe W  MPUMEHEHUE  COEJMHEHHIl  TaJloreHOB ¢
HCIIOJIb30BAHUEM PYCCKOTO (POJTHOTO) S3bIKA U SI3bIKA XUMUHU.
HasbiBaroTcoequHeHNsT TajoreHoB Mo (opmyine M COCTaBISIOT
dbopMynpl 1O WX  Ha3BaHWIO.YCTAHAaBIUBAIOT  MPUYMHHO-
CIICACTBEHHBIC CBA3M MEXKIY XHMHYECKOM CBS3BIO, THUIIOM
KPUCTAJUIMYECKOM  PENIETKHM  COCIMHEHUW  TaJIOre€HOB,  HUX
(GU3NYECKUMU 1 XMMUYECKMMHU CBOWCTBAMH.

[TpoBonAT, HAOMIOJAIOT U ONMUCHIBAIOTXUMHUYECKUN HKCIIEPHUMEHT
[0 PaclO3HaBaHUIO TAJOT€HU-MOHOB CCOONIOICHUEM IpaBHII
TEXHUKU 0€30I1aCHOCTH.

BeinosnHAOTpacyeTsl M0 XUMHUYECKUM (hopMysiIaM U ypaBHEHHSIM
peaKuuil, NPOTEKAOIIMX C YYaCTHEM COCIMHEHMM raJIOTEHOB
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IL.p.Ne 2.«3yueHne cBOMCTB
COJITHOM KUCIIOTBI»

Ypok-
MPaKTUKYM

VYuarcaoOpamarbest ¢ Jab0paTopHbBIM  000pyJOBaHHEM |
HarpeBaTeIbHBIMU MPUOOpaMH B COOTBETCTBUU C IPaBUIAMU
TeXHUKH Oe3omacHocTu.HabmogaloT CBONCTBA AJIEKTPOJIMTOB H
MPOUCXOISAIINX c HUMU apiienuii. Habmrogaror u
OTHCHIBAIOTPEAKIIUM C YYaCTUEM DJIEKTPOJIUTOB C IOMOIIBIO
€CTECTBEHHOTO (PYyCCKOTO WM POJHOTO) SI3bIKa H  sA3BIKA
XUMUU. POPMYIHPYIOT BBIBOJIBI MO PE3YJbTaTaM MPOBEACHHOTO
SKCIIEpUMEHTA
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OO1as XxapakTepucTuKa
snemeHToB VI A -
xanbkoreHoB. Cepa

Kom6unupoBan
HBIN YPOK

I[aI-OTO6I_I_[y10 XapaKTCPUCTUKY aToOMaM, MPOCTbBIM BCHICCTBAM U
COCOAUMHCHUAM XaJIbKOT'CHOB B 3aBHCHUMOCTH OT HX IIOJIOXKCHHA B
HCpHOI{H‘-IGCKOfI CHUCTEMC. XapaKTCpI/ISYEOT CTPOCHHUC, AJJIOTPOIIN,
(I)I/I3I/I‘-IGCKI/IC n XUMHWYCCKUC CBOIZCTBB., MOJIYYCHUC U IMPUMCHCHUC




cepbl. YCTaHAaBJIMBAIOT IPUYMHHO-CICIACTBEHHBIE CBSA3U MEXIY

CTPOCHUEM aTOMA, XUMUYECKON CBS3bI0, TUIIOM KPHUCTAIUIMYECKOMN

pemméTKu cepsl, € GPU3NIECKUMU U XUMUYECKUMHU CBOHCTBAMHU.
BoinonHA0Tpacu€Thl 10 XUMUYECKUM (OpMYJIaM U ypaBHEHUSIM
peakuui, NPOTEKAOIIMX C y4aCTUEM CEPBI.
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CepoBo1opo ¥ CyIb(HIBI

Kombunuposan
HBIN YPOK

XapakTepusylT COCTaB, PU3NUECKUE U XUMHYECKHE CBOMCTRA,
MOJIy4Y€HUE U IPUMEHEHHE COEIMHEHUN Cephbl B CTENIEHU
OKHCIICHHSI -2 C HCIIOJIb30BAHNEM PYCCKOTO (POIHOTO) SI3bIKA
a3bIKa XuMuU. Ha3pIBatoT coeIMHEHNS Cepbl B CTENIEHN OKUCIECHUS
-2 o popmyine nCocraBistoT GOpMyIbl [0 UX HA3BAHUIO.
CocTaBist0TMOJIEKYIISIpHbIE U MOHHBIE YPaBHEHUS peaKiui,
XapaKTePHU3YIOIINE XUMUYECKUE CBOMCTBA COEIMHEHUM CEPBI B
CTCTICHH OKUCJICHHSI -2.
OnuceIBarOTIPOIIECCH  OKHUCIEHHS-BOCCTAHOBIIEHUS, OMPEIEIAIOT
OKHUCJIMTEh U BOCCTAHOBUTEIb U COCTABIIAIOTAIEKTPOHHBIN OasiaHc
B PEAKIUAX C yYACTHEM CEPhl B CTEIICHU OKUCIICHUS -2.
VYceraHaBIMBalOT ~ NPUYMHHO-CIEICTBEHHBIE  CBSI3M  MEXKIY
XUMHYECKON CBS3bI0, TUTIOM KPUCTAIIMYECKON PEIETKI
COeIMHEHUN cepbl, X PU3MUECKUMU U XUMHUYECKUMH CBOMCTBAMU
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KI/ICJ'IOpOI[HBIC COCIUHCHUS CCPhI

KomOununpoBan
HBIN YPOK

3anuchIBaloTGOPMYIIBI OKCHJIOB CEPhl, HA3bIBAIOT UX, OMHCHIBAIOT
CBOMCTBa Ha OCHOBE 3HAHUH O KUCJIOTHBIX OKCHIAX.
XapakTepus3yloTcocTaB, (U3MUECKHEe M XUMHUYECKHE CBOMCTBA
CEpHON KHCIIOTHI KaK 3JIEKTPOJIMTA C HCIOJIb30BAaHHUEM PYCCKOIO
(poanoro) si3bika M si3bika XUMHUU.COCTABISIOT MOJIEKYJSIPHBIE U
VMOHHBIC YpPaBHEHHUS pEaKIMH, XapaKTepU3YIOINIUX XUMUYECKUE
CBOMCTBA cepHOM KHCIOThl.Pacnio3HaoT cynb(ar-uoHsl.
XapakTepu3yloTCBOWCTBA KOHIEHTPUPOBAHHON CEPHOM KHCIOTHI
KaK OKUCJIMTENS C UCIOJIb30BAHUEM PYCCKOTO (POJHOTO) s3bIKA U
A3bIKa XxUMHUH.COCTaBIISAIOT YpaBHEHUs OKHUCJIUTEIBHO--
BOCCTAHOBUTEJIBHBIX PEaKIMii METOJJOM 3JIEKTPOHHOTO OanaHca.
BoinmonHAIOT pacy€Thl O XUMUYECKUM (GOopMyIaM U ypaBHEHUSIM
peaxkiuii, MPOTEKAIOIIMNX C YYaCTUEM CEPHOMKHUCIIOTHI.

Habmroar0T 11 ONMCHIBAIOTXMMHYECKUI SKCIEPUMEHT
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ILp. No 3.«M3yueHue cBOMCTB

CEpPHOM KUCIIOTBI»

Ypok —
MPAKTUKYM

VYuarcsoOpamarecss ¢ J1a0OpaTopHbIM — 000OpyJIOBaHMEM U
HarpeBaTeJIbHBIMM NPUOOPAMH B COOTBETCTBHU C IpaBHIIAMH




TeXHUKH Oe3omacHocTH. HaOo1al0TCBOMCTBA  ANIEKTPOJIUTOB U
IIPOUCXO IAAIIUX c HUMU asyieHnii. HaOmronaror u
ONMCHIBAIOTPEAKIIMM C YYaCTUEM DJIEKTPOJUTOB C IIOMOLIBIO
€CTECTBEHHOTO (pycCKOI'O WM pPOJHOrO) S3bIKa M fA3bIKA
xuUMHUH.POPMYIIUPYIOTBBIBOJBI 10 PE3YyJIbTaTaM IPOBEIEHHOTO
IKCIEPUMEHTA

24

Oobmas
XapaKTepUCTUKA XMMHUYECKUX
aneMeHToB VA rpynnsl. A30T

Kombunuposan
HBIN YPOK

JlatoT o0myro XapakTepUCTHUKY aroMaM, MpPOCTHIM BELIECTBaM M
COEIMHEHUSIM IMHUKTOTEHOB B 3aBUCUMOCTU OT MX IOJIOKEHMS B
[Tepuoanueckoit cucreme. XapakTepusyloT CTpOeHHE, (HU3UIECKUE
U XUMHUYECKHE CBOWCTBA, MOJY4YEHHE M TPUMEHEHHE a30Ta C
HCII0JIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMUHU.
HaspiBator coeanHenus azota no ¢GopMyiae U COCTaBIISIFOT
dbopMynel 1O WX  Ha3BaHUIO.YCTAHAaBIUBAIOT  MPUYHUHHO-
CIIEICTBEHHBIE CBSI3M MEXJAYy CTPOCHHEM aroMa U MOJEKYJIbl,
BUJIOM XHMMUYECKON CBSI3U, TUIIOM KPUCTAIIMYECKON permeéTKI
a30Ta 1 ero (U3MYEeCKUMU U XUMUYECKUMU CBOMCTBAMHU.
BoimonHs0T pacy€rhl M0 XUMUYECKHUM (QOpMyNIaM U YpaBHEHHSIM
peakuuii, poTeKaloNINX C y4acTHEM a30Ta
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Amvmuak. Cojii aMMOHUS

Ypok ycBoeHus
HOBBIX 3HAHUU

CocraBustoT bopMyIb o ux
Ha3BaHUAM.3alMChIBAIOTMOJIEKYJISIPHBIE W HOHHBIE  YpaBHEHMS
peakluii, XapaKTepU3yIOLMe XHMUYECKHE CBONCTBA aMMHaKa U
comeil  aMMOHM.COCTaBIIAIOT ~ yYpaBHEHHUS  OKHUCIMTEIbHO--
BOCCTAHOBUTENIBHBIX PEAKLUUH C y4acTUEM aMMMaKa C IOMOLIbIO
JIEKTPOHHOTO OanaHca.

VYcraHaBiIMBalOT MPUYMHHO-CIIEJCTBEHHBIE CBSI3M MEXIY BHJIAMH
XMMUYECKUX CBs3eH, TUIIAMU KPUCTAJUIMYECKUX PELIETOK aMMHUaKa
U coled aMMOHUS M UX (U3NYECKMMH U XUMHUYECKUMHU
cBoiictBamu.IIpoBoaAT, HAOMIOJAIOT U OMUCHIBAIOTXMMHMUYECKHH
9KCHEPUMEHT I10 PACHO3HABAHUIO HOHOB aMMOHMUSI C COOIIOCHUEM
IPaBUJI TEXHUKU O€30MIaCHOCTH.

BbINONHAIOT pacy€Thl MO XUMHUYECKUM (popMysiaaM U ypaBHEHHSIM
peakiuii, MPOTEKAIOIIUX C YUaCTUEM aMMHUaKa
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[L.p.Ne 4 «Ilomyqyenue
aMMUaKa ¥ U3y4eHHE ero
CBONCTB»

Ypok -
MPaKTUKYM

[lonywator,  coOupatrotupacno3naror  ammuak.Paboraor ¢
1ab0opaTopHBIM 000PYIOBAaHUEM M HATPEBATEILHBIMU IPUOOPAMH B
COOTBETCTBUU C IIPaBUJIIAMU TEXHUKHU Oe3omacHocTH.Habmonaor u
OTIMCHIBAIOTXMMUYECKHHA OKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO
(pomHOrO) sI3bIKa U fA3bIKA XUMUU. DOpPMYIHPYIOT BBIBOJBI IO
pe3yapTataM  TPOBEAEHHOTO AKcrepuMeHTa.CoTpyAHHYAlOT B
nporecce yueOHOTo B3aMMOAECUCTBUS ITPU paboTe B rpymmnax
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Kucnoponacoaepxamue
COEJIMHEHUS a30Ta

Ypok -
UCCIIEJIOBaHKE

28

Kucnopoacoaepxamiue
COeIUHEHNS a30Ta

KomOunnpoBan
HBIN YPOK

3anuchIBAIOT PEAKIMi, XapaKTepU3ylollue XMMHUYECKHEe CBOMCTBA
OKCUJIOB a30Ta.YCTaHABJIMBAIOT MPUYUHHO-CIIEJICTBEHHBIE CBS3U
MEX1Yy BHUJIOM XHMHUYECKOH CBS3M, THUIIOM KpUCTAJTIMYECKON
pPEmETKN OKCHJIOB a30Ta U UX (PU3MYECKUMH U XUMHUYECKHUMH
CBOMCcTBaMU. XapaKTePU3YIOTCOCTAaB, (PU3UYECKUE W XUMHUYECKHE
CBOMCTBA a30THOM KHCJOTHl KakK D3JEKTPOJUTA, NMPUMEHEHHUE C
HCII0JIb30BAHUEM PYCCKOTO (POJTHOTO) S3bIKA U SI3bIKA XUMUHU.
3anuchIBalOT MOJIEKYJSIpHbIE M HMOHHBIE YpPaBHEHHUS pPEaKIHif,
XapaKTEPU3YIOLMEe XUMHUUYECKHE CBOWCTBA a30THOM KHUCIOTBHI KAk
anekrponuta.llpoBoasaT, HAOMIOJAIOT W ONMHCHIBAIOTXMMHUYECKUN
SKCIEPUMEHT, XapaKTEPU3YIOIINH CBOMCTBA a30THOM KUCIOTHI KaK
AJIEKTPOJIUTA, C COOITIOACHUEM TIPABUJI TEXHUKH 0€3011aCHOCTH.
XapakTepu3yrT a30THYIO KUCIOTY KaK OKUCIUTENb. COCTaBIISIIOT
YpaBHEHUSI OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH,
XapaKTEPHU3YIOLUX XUMUYECKHE CBOMCTBA a30THOM KUCIOTHI KaKk
OKHUCIIMTETIS, C TOMONIBIO 3JIeKTpOHHOTO Oananca.llpoBosrT,
HAOJIOJAI0OT U OMUCHIBAIOTXUMUYECKUI SKCIIEPUMEHT,

XapaKTEePU3 YOI CBOMCTBA a30THOM KUCIOTHI KAK OKUCIIHUTEIS, C
coOII0ICHNEM MPaBWJI TEXHUKH 0€30MaCHOCTH
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®ocdop u ero coequHEHUS

Ypoxk -
MPaKTUKYM

XapaxkTepu3ylTCTpOCHHE, AJUTOTPOTIHIO, dusnueckne "
XMMHUYECKHE CBOWCTBa, NOJydeHHE M IpuMeHeHue Qocdopa c
UCIIO0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMMUU.
CamocTosTEIbHO ONMUCBHIBAIOT cBoOMcTBa okcua ¢ocdopa(V) kax
KHCJIOTHOTO OKCHJIa U CBOMCTBA OpTO(POCHOPHON KHUCIOTHI.
[TpoBoAT, HAOMIOAAIOT M OMUCHIBAIOTXMMUYECKUN HKCIIEPUMEHT C
co0oieHHEM paBUI TEXHUKHU
6e3onacHocTu.PacniozHarordocdar-uoHs!
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Oo01as

Ypok

I[aIOTO6H_Iy10 XapaKTCPUCTHUKY aTOMaM, IPOCTBIM BCIICCTBAM U




XapaKTepUCTHUKA 1eMeHTOB |V
A- rpynnsl. Yriepon

00001IEHUs 1
cHUcTeEMaTH3alln
U 3HAHUH

coeMHEeHUsIM 3yieMeHToB |V A- rpynmsl B 3aBUCHUMOCTH OT HX
nonoxenuss B Ilepuoguueckoir  cucreme.  XapakTepusyrT
CTPOCHHE, AJUIOTPOIHNIO, (U3UYECKUE M XHMHUYECKHE CBOWCTBA,
HOJIy4eHHE U NPUMEHEHHE aMOp(HOTO yriepoja U €ro copToB ¢
UCII0JIb30BAHUEM PYCCKOTO (POJHOTO) SA3bIKA U SI3bIKA XUMUU.
CpaBHUBAIOTCTPOEHUE U CBOMCTBA ajiMa3a U rpagura.
OnKChIBalOTOKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA YIIIepoa
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Kucnopoacoaepxamue
COEJIMHEHUS yriepoa

KonTtponsHo-
00o001aroit

YPOK

XapakTepus3yloT COCTaB, (U3NYECKHE M XUMHUYECKHE CBOMHCTBA,
MOJIyY€HUE U NMPUMEHEHHE OKCHUJOB YIJIepOJia C MCIOJIb30BAHUEM
pycckoro (poAHOro) s3plka W SI3bIKa XUMHH.Y CTaHABIMBAIOT
MPUYNMHHO-CIICJICTBEHHBIE CBA3M MEXKAY BHUJIAMH XHMHUYECKHX
CBA3€H, TUIIaMU KPUCTAJNTIMYECKUX PEIIETOK OKCUAOB YIieposa, ux
GU3MYEeCKUMA W XHMHYECKHMMH  CBOWCTBAMH, a  TaKxke
npumeHenreM. CoOIIOMal0T MpaBUiia TEXHUKH O€30MaCHOCTH TIPH
HCIIOJIb30BAHUU TI€YHOTO  OTOIUICHHS. XapaKTepU3yloT COCTaB,
duznyeckue U XMMHUYECKHUE CBOICTBA, MOJyYeHHE W NMPUMEHEHUE
YTOJLHOM KUCIIOTHI U €€ coiell (kapOOHATOB U THAPOKAPOOHATOB) C
HCII0JIb30BAHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMUHU.
NnmocTpupytoT 3aBUCMMOCTh CBOMCTB COJIEH YTOJIBHOM KHCIOTBI
oT ux coctaBa.llpoBojsaT, HAOMIOAAIOT U ONMHUCHIBAIOTXUMUYECKUI
9KCIIEPUMEHT ¢ COOII0ACHUEM MTPABIII TEXHUKU O€30MaCHOCTH.
Pacno3nator kapOoHaT-MOH.BRIMOIHAIOT pacy€Thl MO0 XUMUYECKUM
dbopMynaM U ypaBHEHHUSM peakluid, MPOTEKAIOUUX C Yy4aCTUEM
COeIMHEHUH yriepoa
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ILp. Ne 5. «Ilonyuenune
YTJIEKUCIIOTO ra3a U U3y4yeHue
€ro CBOWCTBY»

Ypok —
MPaKTUKYM

[Tony4aroT, COOMPAITUPACIIO3HAIOT YIiIeKUCblil ra3. HabmroaawT
¥ OMKCBIBAIOTXUMHYECKUI 3KCIEPUMEHT C IOMOIIBID PYCCKOTO
(poaHOro) si3bpIKa M si3bIKa XUMHUH. DOPMYITHPYIOTBBHIBOIBI IO
pe3ylbTaTaM MpPOBEJICHHOTO YKCIIEPUMEHTA.

CoTpysHWYAIOT B Tpolecce Y4eOHOTO B3aMMOJCHUCTBHS —TIPH
paboTe B rpynmax
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Yri1eBonopo sl

Kom6unupoBan
HBIN YPOK

XapakTepu3yloT OCOOCHHOCTH COCTaBa M CBOMCTB OPraHUYECKHUX
coenuHeHui. Paznuuator IIpeJIENIbHbIE " HENpeeNIbHbIE
yrineBofopoabl.  HaspiBatlor M 3ammchiBalOT  (OPMYIIBI




(MOJIEKYNSIpHBIE W CTPYKTYpHBIE) BaXKHEHIIUX TMpeACTaBUTEINCH
yraeBoaopooB.Ilpennaralor 3KCHEpUMEHT 10 PACIIO3HABAHUIO
coeIMHEeHUMHEeNnpenenpHoro crpoenus.Habmogator 3a  xozoMm
XUMHYECKOTO 3KCIIEPUMEHTA, OMICHIBATh €r0 U JIeNIaTh BBIBOJBI Ha
OCHOBE HaOmtoAeHU. DUKCUPYIOTPE3yIbTaThl 3KCIEPUMEHTA C
IIOMOUIBIO PYCCKOTO (pOJHOTO) S$3blKa, a TaKXe€ C IOMOILbIO
XUMHAYECKHX (OPMYI U ypaBHEHUH.
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Kucnoponconepxamme
OpraHUYeCKUe COCTMHEHUS

Kombunuposan
HBIN YPOK

XapakTepuszyoT CIHPTHI, KaK KHCJIOPOACOIeprKaIne
oprannveckue  coeauHeHus.Kmaccudumumpyror  cnmpTtel 1o
ATOMHOCTH.

HaspiBaroT mpejicraBuTeneil 0aHO- U TPEXaTOMHBIX CIHPTOB U
3aMMChIBAIOT U3 (POPMYIIBI.

XapakTepu3yoT KHCJIOTHI, KaK KHCJIOPOJICOICpIKAIIIHe
OpraHUYecKre COSAUHEHHUS.

HazpiBaror mpepcTaBuTened TpeAeTbHBIX M HEMPEIeNbHBIX
KapOOHOBBIX KHCIIOT M 3aITUCHIBAIOT U3 (hOPMYIIBI.
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Kpemuuii u ero coeguHeHUst

KomOunnpoBan
HBIN YPOK

XapakTepu3yloTCTPOCHUE aTOMOB U KPUCTAIJIOB, (pu3Mveckue u
XUMHYECKHE CBOMCTBa, MOJY4YeHHE M NPUMEHEHUE KPEMHHUS C
HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMUHU.
YCTaHaBIMBAIOT  MNPUYUHHO-CIEJICTBEHHBIE  CBA3M  MEXIY
CTPOGHHUEM  aroMa, BHJOM  XUMHUYECKOW  CBA3H, THUIIOM
KPUCTAJUIMYECKON PEIIETKU KpEeMHHUS, ero (QpU3M4YeCKUMH H
XUMHYECKUMHU CBOWCTBAMU.BBIOTHAIOT pacuéThl M0 XUMHYECKUM
dopMynamM U ypaBHEHHUSM peaklui, MPOTEKAIOUUX C Y4aCTUEM
KPEMHUS U €r0 coelnHeHU. XapakTepu3ylT COCTaB, (PU3NUYECKHE
U XUMUYECKHE CBONCTBA, MOJydYeHHE W NMPUMEHEHUE COEIUHEHUN
KPEMHUS C HCIOJIb30BAHUEM PYCCKOTO (POTHOTO) sI3bIKa M S3bIKA
xuMun. CpaBHUBAIOTAMOKCH/IbI yriaepoaa u
KpeMHUS.ONUCHIBAIOTBRKHEUIIINE THUITHI MPUPOJHBIX COEAMHEHUN
KPEMHUS KaK OCHOBHOTO AIIEMEHTa nuTochepsl.
Pacnio3HaroTcuiInKaT-uoH
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CunukaTtHas
[IPOMBILIIEHHOCTb

Ypok ycBoeHust
HOBBIX 3HAaHUN

XapakTepru3yITCUINKATHYIO IPOMBIIIIEHHOCTb U €€ OCHOBHYIO
IPOAYKIMIO. Y CTAHABIMBAIOT AHATOTHH MEXKY Pa3TUUHBIMU
OTpacisiIMU CUJIMKATHOW MPOMBIIIJICHHOCTH
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HonyquI/Ie HEMCTAJJIOB

Ypok ycBoeHUs

OHI/ICBIBaIOTHaXO)K,Z[eHI/Ie HCMCTAJIJIOB B ITPUPOJC. XapaKTepmyIOT




HOBBIX 3HAaHUU

(pakMOHHYIO TIEPETOHKY JKUIKOTO BO3/IyXa KaK COBOKYIMHOCTh
($u3nUecKuX MpoIeccoB. APryMEHTHPYIOT OTHECEHUE aKTUBHBIX
HEMETAJIJIOB K OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM IIPOLIECCAM

38 [lonyueHue BaxKHENILINX VYpoxk - XapaxkTepu3yloTXUMHU3M, ChIPBE, anaparypy, Hay4Hble IPUHLUIIBI
XUMHUYECKUXCOEAUHEHUI IPAKTUKYM Y IPOAYKLHMIO TPOU3BOJICTBA CEPHOM KUCIOTHI. CpaBHUBAIOT
IIPOU3BOJICTBO CEPHOM KHCJIOTHI C IPOU3BOJACTBOM aMMHUaKa
39 0O0600611eHrEe IO TeEMe KomOunupoBan | I[IpoBoasT o1ieHKY COOCTBEHHBIX JJOCTUKEHUM B YCBOCHUU TEMBI.
«HemeTaiiel 1 X COETMHEHUS» HBIN YPOK KoppextupyroT cBoM 3HaHMS B COOTBETCTBUM C IJIAHUPYEMBIM
pesynbraToMm. [lonmydaroTxumudeckyro HHGOpMaIMK U3 Pa3InIHbIX
uctounukoB.IIpencrasnsiroTuHpopMmanuio o remMe «Hemerannsn) B
BUJIE TAOJUII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenneM cpeacts UKT
40 K.p. Ne2 1o teme: Ypox - [IpumensIoT Ha IpakTUKE paHee W3YYEeHHBIN MaTtepual, padoTas 1o
«Hemerannsl u ux KOHTPOJIS rpynnaM ¢ 33JaHUSIMH Pa3HOTO YPOBHS CJIOXHOCTH, BBIOJHSIIOT
COCIMHEHUS 3HaHUU KOHTPOJIbHYIO paloTy.
Merasibl u ux coexuHenus (17 4)
41 [Tos0keHre MeTaioB B VYpox ycBoenusi | OObSICHSIOT 4TO TaxKoe Metasuibl. Paznuuaror bopMbI
[leproauyeckoi cucteme, HOBBIX 3HAHMM | CYILECTBOBAHUS METAJIOB: 3JIEMEHTHI M IPOCTHIC BELIECTBA.
CTPOEHHUE aTOMOB U KPUCTAJIIOB XapakTepu3yloT  XUMHUYECKHE  DJIEMEHTBI-METaJIbl [0  HX
nonoxxkenuto B Ilepuomnueckoit cucreme [[. M. Menneneena.
[TporHo3upyroT CBOMCTBA HE3HAKOMBIX METAJUIOB 110 MOJI0XKCHUIO B
[lepuonuueckoit cucreme xumudeckux snemento I W
MenpeneeBa. Y cTaHaBIMBalOT  [IPUYUHHO-CIICJCTBEHHBIE  CBA3U
MEXJIy CTPOCHHEM aroMa, BHAOM XHMHMUYECKOH CBS3H, THUIIOM
KPUCTAJUIMYECKON PEIIETKH METAJIJIOB — IPOCTBIX BELIECTB U MX
COEeqUHEHNN
42 OO111e XMMHUYeCKHe CBOWCTBA Kom6ununpoBan | OOBSCHAIOT 4TO TaKOE Psiji AKTUBHOCTU METaJIOB. [IpumenstoT ero
METaJJIOB HBIN YpOK JUIS XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB IPOCTHIX BELLIECTB-

MeTaHHOB.O606H_[aIOT CUCTEMY XUMHUYCCKUX CBOIMCTB METAJJIOB
KaK «BOCCTaHOBHUTEIbHBIE CBOMCTBA». COCTABIISIIOT MOJICKYJISIPHBIC
YpaBHCHUA peaKI.IPIfI, XapaKTCpU3yrImuX XUMUYCCKUC CBOMCTBA
MCTAJIJIOB B CBCTC YUCHU 00 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
nmponeccax, a pe€akuuu € ydaCTtueMm 3JICKTPOJIUTOB, IPEACTABIIATH
TAaK)XXC 1 B MOHHOM BI/II[e.Ha6J'IIOI[aIOT " OIMMCBIBAOTPCAKIINN




MEX/1y BEIIECTBAMHU C TIOMOILBIO PYCCKOIO (POJHOIO) SI3bIKA U
si3pIKa XUMUU. CaMOCTOSITENILHO MPOBOJIAT OIIBITHI,
HOATBEP)KIAIOLINE XUMUYECKHE CBOMCTBA METAJUIOB C
cOOJII0JICHUEM ITPABUJI TEXHUKU 0€30I1aCHOCTH

43 OO01asixapakTepucTuKa VYpok ycBoeHUs | OOBSICHSIOT  3TUMOJIOTMIO  Ha3BaHUS  TPYIIbl  «ILEJIOYHBIE
[IeTT0OYHBIXMETAIIJIOB HOBBIX 3HAHUH | MeTauIbI»./]al0TOONIYIO XapaKTepUCTUKY MIETOYHBIM METAJIaM T10
UX TO0JOXKeHUI0 B llepmoaudeckoi cHCTEME XHUMHUYECKUX
anemenToB J[. . Menpeneena.
44 OO6mmasixapakTepucTuKa KomOunupoBan | XapakTepu3yrTCTpOeHHE, (PU3NUECKUE U XMMUUYECKHE CBONCTBA
IIETTOYHBIXMETAIIJIOB HBIA YPOK IIEJIOYHBIX METAJIJIOB B CBETE OOIIETr0, 0COOEHHOTO U €JMHUYHOTO.
[Ipencka3piBatoT (pU3NYECKHEe U XUMUYECKHAE CBOWCTBA OKCHUIOB U
TUJIPOKCUJIOB MIETIOYHBIX METAJUIOB Ha OCHOBE MX COCTaBa M
CTpOCHHSA W MOJNTBEPXKAaTh  MPOTHO3BI YpaBHEHHUSIMHA
COOTBETCTBYIOIIUX peakiuil.[I[poBoAAT pacu€Thl M0 XUMHUYECKUM
dopMynaM 1 ypaBHEHHSIM PEaKIHii, MTPOTEKAOIINX C yIaCTHEM
HIETIOYHBIX METAJUIOB M HX COSTMHEHHN
45 OO6masixapakTeprucTuKa VYpox ycBoeHHs | XapaKTepU3ylOT CTPOCHHE, (PU3MUECKHE M XUMHUYECKHE CBONCTBA
[11€JI0YHO3EMETTbHBIX HOBBIX 3HaHUI | MIETOYHO-3eMENbHBIX METAUIOB B CBETE OOIIEro, 0COOEHHOTO M
MEeTalJIoB eaunuyHoro.lIpeacka3piBaloTu3nuecKue U XUMUYECKHEe CBONCTBA
46 OO6mrasixapakTeprucTuKa KomOuHupoBaH | OKCHAOB U THIPOKCUAOB MeTauioB ||A rpynmbel Ha OCHOBE HX
IEJIOYHO3EMETbHBIX HBIH YPOK COCTaBa M CTPOCHHUS U MOATBEP)KJAIOT IMPOTHO3bl YPAaBHEHUSIMHU
METaJlJIOB COOTBETCTBYIOIIUX PEaKLUH.
[TpoBoasaT pacu€Tsl MO XUMHUYECKMM (opMyliaM U ypaBHEHUSIM
peaxiuii, IPOTEKAIOUIMX C Y4acTHEM IIEJIOYHBIX METAIJIOB U HUX
COEeqUHEHNN
47 XKécTkoCTh BOJBI U CLIOCOOBI Ypok ycBoeHHs | OOBSICHSIOT YTO TaKOE <GKECTKOCTh BOJbI».PaznnuatoTBpeMeHHYIO
e€ ycTpaHeHHUs HOBBIX 3HAHUH | U  TMOCTOSHHYIO  JKECTKOCTh  BoAbl.  lIpeanmararorcrnocoObl
ycTpaHeHHus:  kecTkoctd  BoAsLIIpoBomsT, HaOmomalT |
OTHCHIBAIOTXUMHYECKUN IKCIEPUMEHT, C COOTIOCHUEM MPaBUII
TEXHUKU 0€301aCHOCTH
48 IL.p.Ne 6. «Ilomyuenue Kom6unupoBan | Iloxyuaror, coOuparoTupacno3HaroT yriekucislil ra3.O0pamiarorcs
AKECTKOHM BOJBI M CLIOCOOBI €€ HBIN ypOK ¢ J1abopaTopHBIM 00OPYAOBAHUEM U HArpeBaTEIbHBIMH ITPHOOpaMH

YCTpaHEHUSI»

B COOTBCTCTBUU C IPaBUIIAMU TCXHUKU 6630H8.CHOCTI/I.H8.6HIO,I[8.IOT
U OIMCBHIBAIOTXMMUYECKUMN SKCIICPUMCHT C IIOMOIIBIO PYCCKOTI'O
(pOI[HOFO) sA3bIKa M A3bIKa XHUMMHMU. (I)OpMyJII/IpyTOT BBIBOJbI IIO
pe3yiibTaTaM MMPOBCACHHOTO BKCHCpI/IMeHTa.COprIlHI/I‘-IaIOTB




npouecce yaeOHOro B3auMoIeHCTBHS Ipu paboTe B rpynmax

49

AJIFOMUHHI U €0 COCANHCHUA

Ypok -
MPaKTUKYM

XapakTepu3yroT ATFOMUHUN 10 €ro MojoKeHuto B [lepuoanueckoi
cucreme xumudeckux siaeMeHToB JI. M. MenaeneeBa. OnuceIBaroT
CcTpoeHue, (U3NYECKUe M XUMUYECKHE CBOICTBA aJIOMHUHMUS,
MOJTBEPKIasd UX COOTBETCTBYIOIIUMH YPABHEHUSIMH PEAKIIHM.
OOBSACHAIOT JBONCTBEHHBIM XapakTep XMMHUYECKHX CBOMHCTB
OKCH/JIa U THIPOKCUJIA AIIFOMUHUS.

50

Keieso

VYpok ycBoeHUS
HOBBIX 3HAHUU
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CoenHEeHNS Kee3a

Kombunuposan
HBIN YPOK

XapakTepu3yrTIoJIOKEeHHE kene3a B lleprogudeckoil cucreme
xumuyeckux osnemeHtoB JI. M. MenneneeBa, 0coOeHHOCTH
cTpoeHust aroma.OnuchIBalOTPU3NUECKHE U XUMUYECKHE CBOWCTBA
xKenesa, MOATBEPXkKIasi HMX COOTBETCTBYIOIIMMHU YPaBHEHUSIMHU
peakuuil. OOBACHAIOT  HaNU4ME JIByX TE€HETUYECKUX pPSIOB
coemnHeHni kemeza Fe?+ u Fe®™ VceTaHaBaMBaiOT 3aBHCHMOCTD
obnacteil  NMpUMEHEHHMs]  JKejle3a W ero  CIJIJaBOB  OT
cBoicTtB.IIpoBoAT pacu€Tel MO XUMHYECKUM (opMmylaM U
YPaBHEHUSM peaKlUi, MPOTEKAIOIINX C Y4acTHEM JKeJe3a U €ro
coennuenuii. Habmromaror u OIMCHIBAIOTPEAKIIUU MEXITY
BEIIIECTBAMH C IMOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3BIKA
XUMHH
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[I.p. Ne 7 «Pemienue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110
Teme «MeTalbhy

Ypok-
MPAKTUKYM

OKCNEpUMEHTANIBHO  MCCJIEAYIOTCBOMCTBA  METALIOB M HUX
COCIMHEHUH, pelaTh A3KCICPUMEHTANBHBIC 3a]aud [0 TeMe
«Meramiely. PabGoTtaror ¢ J1abopaTOpHBIM 00OpPYIOBAaHHUEM H
HarpeBaTeIbHBIMH IPUOOpaMU B COOTBETCTBHM C IPaBUJIAMH
TeXHUKU Oe3omacHoctr.HabmromarorcBoiicTBa METAIIOB M HX
COCAMHCHUN W SBJICHUH, NPOUCXOTANIUX C HHUMH.OMUCHIBAIOT
XUMHYECKUH IKCTIEPUMEHT. DOPMYITUPYIOTBBIBOIbI 1o
pe3yapTaTaM MPOBEICHHOIO dKcrepuMeHTa. OnpenenstoT (Ucxous
U3 yueOHOH 3a/1a4r) HEOOXOIMMOCTh MCIOJIB30BaHUS HAOIIOICHUS
WJIH SKCIIEPHMEHTA
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Koppo3us MeTanioB u crnocoOsl
3aIlUTHL OT HEE

Ypok ycBoeHHust
HOBBIX 3HAaHUN

OOBACHSIOT 4YTO TaKoOe KOpp03I/I}I.P83J'II/I‘laIOT XUMHUYCCKYIO U
QJICKTPOXUMHUYCCKYHO KOPPO3UH. I/IJIJ'IIOCTpI/Ipy}OT IOHATHA
«KOppoO3usA», «XUMHYCCKASA KOPpPO3UiA», «IICKTPOXUMHUYCCKAA
KOoppo3us»  HpuUMCEpaMu. XapaKTepmymT CIIOCOOBI 3alllUThbI
MCTAJIJIOB OT KOPppPO3HUU
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MerTauibl B IPUPOJE.

Ypok ycBoeHUs

Knaccupumupyror popmbl IPpUPOTHBIX COSTMHEHUI METAIJIOB.




HOBBIX 3HAHUU
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[loHATHE O METAILITYPTUU

Ypok- cemuHap

XapakTepusyoT o0UIue crocoObl NOIY4eHHs] METAJIJIOB: MHUPO-,
THIPO- U BIIEKTPOMETAIUTYPTUH.

KoHkpeTusupyror 31tu crnoco0bl IpuMepamMu U ypaBHEHUSIMU
peakiuii ¢ COCTaBIEHUEM IIEKTPOHHOTO OaaHca.
OnuCHIBAIOTIOMEHHBIN MPOLECC U AIIEKTPOIUTHIECKOE TTOTyUCHHE
METaJJIOB.

PaSHanIOT‘{épHLIe W IIBECTHBIC MCTAJUIbI, YYI'YHBI U CTAJIN
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O0001IEHNE 3HAHU IO TEME
«MeTanbh»

O0o0marommii
YpOK

O06001a0T U CUCTEMATU3UPYIOT CBOU 3HAHUS TI0 TEME:
«Metamney. [IpuMEHSIOT Ha IPAKTUKE paHEe N3yYEHHBIN
MaTepuai, padboTas 1o rpynnam ¢ 3alaHusIMU pa3HOTO YPOBHS
CJIOKHOCTHU
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KonTpossHast padot 3 1o Teme
«Metamibn»

Ypox KOHTpOJs

[TpuMeHsIIOT Ha IpaKTHKE paHee U3y4yeHHBIH MaTepua, padoTas 1o
rpynnam ¢ 3aJaHUsIMHM Pa3HOTO YPOBHS CIOKHOCTH, BBIITOTHSIOT
KOHTPOJIBHYIO padoTy.

Xumu

sl M OKpY:Kalomas

cpena (2 1)

58

XuMHuueckas
IJTAHETHI 3eMIISI

OpraHu3anus

KomOunnpoBan
HBIN YPOK

HNHuTerpupyroT cBeneHus 1o Gpusndeckoit reorpaduu B 3HaHUS O
XUMHYECKOW OpraHU3aIiu MJIaHEThl. XapaKTEePU3YIOT
XUMHYECKUN COCTAaB re0JIOTHYECKUX 000109eK 3eMIITH.
PasznuyatroTMuHepaibl ¥ TOPHBIE TOPO/IbI, B TOM YHUCIIE U PY/IbI
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Oxpana
OKpY>KaroIel Cpeapl OT
XUMHUYECKOTO 3arps3HeHUs

VYpok — cemuHap

XapakTepu3yroTUCTOUHUKHI XUMHYECKOTO 3arpsi3HEeHUs
OKpyXamwield  cpeabl. OnuchBalOTII00ANbHbIE  SKOJOTHYECKHE
npoOJieMbl  YeIOBEYECTBa, CBA3aHHBIE C  XUMHYECKUM
3arpsisHeHueM.lIpearaloTnyTd  MHUHMUMH3alUUd  BO3ACHCTBUS
XHUMHYECKOTO 3arps3HeHHUsHA OKPY>KAIOIIYIO

cpeny. llpuBoadaTipumMepbl MEXAYHAPOJAHOTO COTPYIHUYECTBA B
007acTH OXpaHbl OKPYXKAIOUIEH Cpeapl OT XUMHYECKOTO
3arpsi3HEeHUs

(OID) (7 1)

O000menne 3 HAHNI 110 XHMHH 32 KypPC 0CHOBHOI 1IK0JbI. Iloaroroska k OCHOBHOMY rocyiapCTBeHHOMY JK3aMeHY
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BemecTBa

O0o00warommii
YpOK

[TpencraBnsiroTuHpopMaluio o teme «llepuogmueckuii 3akoH U
Ilepuonnueckas cucrema J[. WM. MeHnneneeBa B CBeTe TeOpuu
CTpOEHUSI aToMay» B BHJE TaOIUI], CXeM, OMOPHOTO KOHCIIEKTa, B
TOM uucie ¢ npuMeHenueM cpencts MKT. BoinmonHsior TecToBbie
3amanus mo Teme.llpencraBistotundopmaiio mo Teme «Bums
XUMHYECKUX CBSI3€M W THUIBI KPUCTAJUIMYECKUX  PEIIETOK.




B3anMocCBs3b CTpPOCHHUS U CBOWCTB BEILIECTB» B BUE TaOJIHII, CXEM,
OIIOPHOTO KOHCIIEKTa, B TOM 4McCJIe ¢ IpuMeHeHueM cpencts KT

61 XMMHUYECKUEPEAKIIUU O6o6maromuii | [IpeacraBmsaror  uapopmanuio mo Teme «Kmaccuduxanus
YpOK XMMHUYECKUX PEAKIUM 10 pa3inyHbIM Ipu3HakaM. CKopocTb
XMMHUYECKUX pEaKkluil» B BUAe TallHl, CXEM, OIOPHOIO
KOHCIIEKTa, B TOM  4YHCI€ C  IPUMEHEHUEM  CPEJCTB
UKT.BpinosnHs0T TECTOBBIE 3aJaHUS o
teme. Xapaktepnu3ytotTOBP, okuciuTens 1 BOCCTAHOBHUTEIb.
62 OCHOBBI Ob6o6maromuii | XapakTepu3yrT o0mne, 0cOOeHHBIE U HHNBHIyalbHBIE CBOMCTBA
HEOPraHUYEeCKOU YPOK KHUCJIOT, OCHOBAHUM, COJIEM B CBETE€ TEOPUU DIEKTPOJIUTHUYECCKON
XUMUHU JTUCCOIUAIINN. APTYMEHTUPYIOTBO3MOKHOCTh MPOTEKaHUs
63 OCHOBBI OO0oOmaromuil | XAMUYECKUX pEAKIUA B pPAacTBOpax OJJNEKTPOJUTAX HCXOAS W3
HEOpraHUYeCcKOu YpOK ycnoBuil.  KnmaccupuuupyroT HeopraHudeckue BelIecTBa 10
XUMHUH cocTtaBy M cBorcTBaM.[IpuBOIATIIPUMEDPBI NpEACTaBUTENEH
KOHKPETHBIX KJIACCOB U I'PYII HEOPTraHMYECKUX BEIIECTB
64 [loBTOpEeHue 1 06001IeHNE TIO KomOunupoBan | BeIIOJHSAIOT TECTHI M yIpa)XXHEHUs, pelIatoT3agau Mo TeMe.
TeMme. [Toaroroska K HBIN YPOK [TpoBOAST O1IEHKY COOCTBEHHBIX TIOCTHKEHUIN B YCBOCHUH TEMBI.
KOHTPOJIbHOU padoTe KoppekTupyroT cBOM 3HaHUS B COOTBETCTBUU C INIAHUPYEMBIM
pe3yabTaTOM
65 KonTtponbHas pabotaNed VYpox koHTposis | [IpuMeHSIOT Ha MpaKkTHKe paHee U3y4eHHbBINH MaTepuall, padboTas 1o
«ToToBast 10 KypCy OCHOBHO TpyInaMm ¢ 3aJJaHUsIMU Pa3HOTO YPOBHS CIIOKHOCTH, BBITIOJIHSIOT
HIKOJIBD) KOHTPOJIbHYIO paloTy.
66 AHaNU3 KOHTPOJILHOM PabOTHI. KoppekTupyrot cBou 3HaHUs
[lonBeneHue UTOroB roja.
67-68 Pe3epBHOE Bpems




KpnTepml OLleHUBAHMA T0CTHKEHUI oﬁyqaloumxca

OcHoBHasl 3a/1a4a ¥ KpUTEPUN OLIEHKH — OBJIAJIEHUE CUCTEMOM yueOHBIX IEUCTBUI € U3ydaeMbIM Yy4E€OHBIM MaTepUaIOM.
Cucrema OLIEHKH BKJIIOYAeT B ce0si BHYTPEHHIOIO (OCYIIECTBIIIEMYIO CaMO IIKOJIOM) U BHEIIHIOK (OCYIIECTBIIIEMas BHEIIHUMHU MO OTHOILIEHHUIO K
IIKOJIE CITy’)KOaMu).
J1J1 OLIEHKH KCIIOJIb3YeTCsl MepCOHUPUIIMPOBaHHAsA WH(OPMaLIK U aHOHUMHas! (HenepCOHUPUIIMPOBAHHAS).
[lepconndunrpoBaHHOM OlLIEHKE MO/JIEKAT TOJIBKO METAIIPeIMETHBIE U TIPEIMETHBIE PE3YNIbTATHI U3 OJ0Ka «BBITYCKHUK HAYUUTCS.
OneHka TOCTH)KEHUH pean3yeTcss «METOJ0M CI0KEHUS», IPU KOTOPOM (UKCUPYETCS TIOCTHKEHNE OTIOPHOTO YPOBHSI U €r0 MPEBbIIICHUE.
Jljis onleHUBaHUS MCTIONB3YIOTCS: CTaHIAPTU3UPOBAHHbBIE MMCHbMEHHbBIE U YCTHBIE pabOThI, MPOEKTHI, MPaKTUYEeCKHe paboThl, J1abopaTopHbie pabOTHL,
TECTBI, 3a4E€Thl, TBOPUYECKHE pabOThI, CAMOAHATIN3, CAMOOIICHKA, HAOIIOIEHUS U TIp.
Tunbl 3a1aHNi, KOTOPbIE HMCIOJb3YIOTCS JJIs1 OUEHKH TOCTUKEHH I
o opMe OTBETA: C 3aKPHITHIM OTBETOM U OTKPBITHIM OTBETOM;
110 YPOBHIO MPOBEPSAEMBIX 3HAHUH, YMEHUH, CTOCOOOB JCHCTBUI: 0a30BBIN U IMOBBIIIICHHBIM YPOBCHD;
T10 UCIIOJIb3YEMBIM CPEACTBAM: 33/IaHus JJI1 TUCbMEHHOM WIIM YCTHOM Oecelibl, MpaKkTUUeCKHEe 3a/laHusl, JabopaTopHbIe paboThI;
1o Gpopme NpoBeACHUS: I UHIUBUAYAIbHON WK TPYNIIOBON paOOTHI.

HroroBas oneHka CKJaabIBaeTcs U3:
HAKOIUICHHBIX OIICHOK (XapaKTepU3YIOT IMHAMUKY 00pa30BaTeNbHBIX TOCTHKEHUHN yUalluxcs);
OIICHKH 32 CTaHIAapTU3UPOBAHHBIE UTOTOBBIE PAOOTHI (XapaKTePU3YIOT YPOBEHb MPUCBOCHHUSI CIIOCOOOB JICHCTBHI)

BHyTpeHHIOI0 cHCTeMy OLICHKH Ha CTYIeHH OCHOBHOrO 00mero o0pa3oBaHusi KJIacCUPUUUPYETCS CIEAYIOUIMM 00pa3soM M BKIIHOYaeT
IIPOLIEAYPBI:

UHIUBHAYAJTbHbIE Pe3yJbTAThl yYalIUXcs - B cdepe pa3BUTHUA Y HUX KOMIIETEHTHOCTHBIX YMEHHUI M HaBBIKOB, BBISBIISIOTCS B XOJ€ MCHXOJIOTO-
MEJArornyeCcKOr0 MOHUTOPUHTA;

NpeaMeTHbIE Pe3yJIbTaThl - PE3YJIbTATHI, IOJIyYEHHBIE B IIPOLIECCE OLIEHUBAHUS YUYUTEISIMU LIKOJIBI HA IPEMETHOM YPOBHE;

BHYTPHIIKOJIbHbIE Pe3yJbTAThI - PE3YJIbTAThI, IOJYYCHHBIE B X0/1€ aIMUHUCTPATUBHOTO KOHTPOJIS, UTOIOBOM aTTeCTAIlMH yUaluXCsl

( koHTpOJIBHBIE PA0OTHI, TPOMEKYTOUHBIE, HTOTOBBIE, THATHOCTUYECKHE);

BHELIKOJbHbIE Pe3y/IbTaThl - Pe3yJIbTaThl OJIUMIINAJ], KOHKYPCOB, COPEBHOBAHMI, KOH(epeHu 1 T.11.;



pe3yJbTaThl, IOJyUYEHHBIE B X0/I€ He3aBUCHMOI BHELIHeH OLleHKH - pe3yJbTaThl Ios1ydeHHbIe B Xoe [A;
HeopMaIM30BaHHAA OlleHKA - TOPT(HOIIHO.

Jlyig onycanus JOCTUKEHUI 00ydarouXcs 1elIeco00pa3Ho YCTaHOBUTD CIIEYIOLINE TSTh YPOBHEMH:

YpoBeHb JocTHkeHMe VIAHUPYEMBIX Pe3yJbTATOB Ouenka (oTMeTKA)
ba3oBblit JEMOHCTPUPYET OCBOEHUE YUE€OHBIX JECUCTBUIN C OMOPHOM CHUCTEMOU 3HAHHMM B paMKaX | «yJIOBJIETBOPUTEIHHO (wm
YPOBE€Hb nvamna3oHa (Kpyra) BbLAETICHHBbIX 3afad. OBnazeHue 0a30BbIM YPOBHEM SIBJISIETCS | OTMETKA «3», OTMETKa
AOCTHKEHU JOCTATOYHBIM IS TIPOAOJKEHUS 00y4UeHHsI Ha CleAyIoUIel cTyleHn 00pa30BaHusl, HO HE | «3aUTEHO»).

10 MPOQHILHOMY HalpaBIECHUIO
IloBbIIeHHBII | YCBOGHHE ONOPHOW CHUCTEMBbl 3HAHMW Ha YpPOBHE OCO3HAHHOTO IPOU3BOJBLHOTO | OIIEHKA «XOPOIIO» (OTMETKA «4»);
YPOBE€Hb OBJaJIeHUs] Y4eOHBIMM JCUCTBUSIMHM, JOCTATOYHBIA O Kpyrosop, MmupoTa (wiu

M30MpaTeTbHOCTH) WHTEpecoB. Takue oOydarommuecsi MOTYT OBITb BOBJICYCHBI B

MIPOEKTHYIO JESITEIbHOCTD 10 IPEAMETY U COPUEHTUPOBAHBI HA IPOJAOKEHHE O0yUeHUS

B CTapIIUX KJIaccax Mo JaHHOMY NMPOUITIO.
Broicoxuii Bonee nomHoe (10 cpaBHEHUIO ¢ NMPEABIAYIINM) YCBOSHHE OMOPHOI CUCTEMbl 3HAHHH Ha | OLEHKa  «OTIMYHO»  (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOTO MPOU3BOJILHOIO OBJIAJIEHHS YUEOHBIMU JIEUCTBUSAMH, JOCTATOUHBIN | «5%).

Kpyro3op, muporta (WiM HU30UpaTeNbHOCTH) UHTEpecoB. Takue oOyyarouiuecs: MOryT

OBbITH BOBJICUEHBI B IPOEKTHYIO JIEATEIBHOCTD 110 MPEIMETY U COPUEHTUPOBAHBI Ha

MIPOJIOJKEHHE 00YyUeHUs B CTAPUINX KIIaccaX Mo JaHHOMY MPOQUITIO.
IloHm:KeHHBIH | OTCYTCTBHE CHCTEMATHYECKON 0a30BOM MOArOTOBKHU, OOYUYAIOUIUMCS HE OCBOCHO JAXKE U | «HEYIOBICTBOPUTEILHOY
YPOBEHb [OJIOBUHBI  TUIAHUPYEMBIX  pE3yJbTAaTOB, KOTOPHIE  OCBAaMBAaeT  OOJBIIHHCTBO | (OTMETKA «2»)

oOyuaronuxcs, UMEIOTCS 3HAYUTEIbHbIe MPOOeNbl B 3HAHUAX, NaibHeiiiee oOyueHue

3arpyaHeHo. Ilpu 3Tom o0Oydaromuics MOXET BBINOJIHATh OT/ACIbHBIC 3aJaHUS

MOBBIIIEHHOTO YpoBHA. JlaHHasi rpynmna oOydarouiuxcs (B cpeiHeM B Xoze OOydeHHs

cocTaBisitomas okojio 10%) tpebyeT creruanbHON JTHATHOCTHKH 3aTPyJHEHUH B

oOyueHuu, mpoOeNoB B CHUCTEME 3HAHWI W OKa3aHWU IIeJIEHANPABIECHHOW TMOMOIIHU B

JOCTHKEHHH 0a30BOTO YPOBHS




Hwuzknii HaJIM4YMe TOJHKO OTACTBHBIX (DparMEeHTApHBIX 3HAHWHM [0 MpEeAMETy, AalbHEHIIee | OleHKa «IJI0X0» (0TMeTKa «1»)
YPOBEHb oOydeHue MPaKTUIEeCKH HEBO3MOXKHO. Tpedyercs crenuaibHas MOMOINs HE TOJBKO IO
y4eOHOMY MpeaMeTy, HO W 1Mo (OPMHPOBAHHWIO MOTHBAIMU K OOYYCHHIO, Pa3BUTHUIO
HMHTEpeca K M3y4aeMou MpeIMETHON 00J1acTH, MOHMMAHUIO 3HAYUMOCTHU MpEeaMeTa IS
YKU3HU U JTIp.

XapakTepucTuka uu@ppoBoii OlleHKH (0TMETKH)

«5» (OTJIMYHO») — YPOBEHD BBITIOJIHEHUS TPEOOBAHUN 3HAUNTENHHO BBIIIE YOBJIETBOPUTEIHLHOTO: OTCYTCTBHE OIMOOK KaK M0 TEKyLIEMY, TaK U
0 MpeAbIAyIeMy y4eOHOMY MaTepHaly; He 0oJiee OJJTHOTO HEJ0UYeTa; JIOTUYHOCTh U MOJTHOTA U3JI0KEHHUS.

«4» («x0po110») — YPOBEHb BBIMIOJIHEHUSI TPEOOBAHUI BBIIIE YAOBIETBOPUTEIHHOIO: UCIIOJIb30BaHUE JOIMOJHUTEIBHOTO MaTepuaia, MoJHoTa 1
JIOTUYHOCTh PACKPBITHS BOIMPOCA; CAMOCTOSATEIBHOCTh CYXKJIEHUMN, OTpa)KeHHE CBOEro OTHONICHHS K IpeameTy obOcyxneHus. Hamnume ommbok u
HEJOYETOB B KOJIMYECTBEHHOM BBIPAKEHUU MO OTHENIBHBIM IpEeaMEeTaM OTPaKaeTcs B JIOKAIbHBIX aKTaX O TEKyLled W HUTOroBoM (pyOeskHOM)
aTTECTaIluK 00YJarOIINXCS.

«3» («yI0BJIETBOPHUTEJIBLHO») — JOCTAaTOYHBIM MUHUMAJBHBI YPOBEHb BBITIOJTHEHUS TpeOOBaHUM, MPEIBABISIEMBIX K KOHKPETHOW pabdoTe,
OTJIeIbHbIE HAPYILIEHUS JIOTUKH U3JI0KEHUS MaTepHalia; HEMOJHOTa pacKpbIThs Bonpoca. Hannune ommbok 1 HE0YETOB MO OTICIBHBIM MPEIMETaM B
KOJIMYECTBEHHOM BBIPKEHUU OTPAXKAETCS B JIOKAIBHBIX aKTaX O TEKYILEH U UTOTOBOH (pyOekHOM) aTTecTali 00yJaromuxcsl.

«2» («IJI0X0») — YPOBEHb BBINOJHEHUS TPeOOBAaHUIM HIDKE YIOBJIETBOPUTENBHOTO: HApyIIEHUE JIOTHKH; HEMOJHOTa, HEPAaCKPHITOCTh
o0cyXJ1aeMoro BOIIPOca, OTCYTCTBHE apryMEHTAlMH MO0 OMKUOOYHOCTh €€ OCHOBHBIX MMOJIoKeHUH. Hannune ommbok U HET04eTOB MO OTAEIbHBIM
IpeIMeTaM B KOJIMYECTBEHHOM BBIPAKEHUH OTPAXKAETCs B JIOKAJIBHBIX aKTaX O TEKYIIEH 1 UTOroBoi (pyOexkHOiT) 00 aTTecTaluu 00y4YaromuXcs.

KoHTpoibHO-U3MepUTeIbHbIE MaTepuajbl IpelHAa3HAYeHBbl MJIs TPOBEPKH YPOBHS YCBOCHHS YyueOHOro Marepuaga Ha OCHOBaHHUH
00pa30BaTeNIbLHOrO MUHUMYMa COJIEp>KaHusi 00pa3oBaHusl U TPEOOBAHUN K YPOBHIO MOJTOTOBKH BBITYCKHHUKOB IIKOJ. OHU COCTAaBJICHBI HA OCHOBE
MHOTOJIETHEH MEIaroru4ecKoi MPakTHKU C YI€TOM PAa3IUYHBIX METOJUUYECKUX pa3paboToK.

[To BceM riaBam Kypca U MX pasfeliaM Mpeaiaraercs TeKyIIui U TeMaTH4ecKuil KOHTPOJIb 3HAaHUN U yMEHUH B (hopMe XUMUYECKUX TUKTAHTOB U
TECTOB, CAMOCTOSITENIHBIX U KOHTPOJIBHBIX paboT. 3agaHusl 000MX BapHaHTOB PabOT CXOAHBI MO COACPIKAHHUIO U XapaKTepPy BBITIOIHIEMbIX yIeOHbIX
JIEUCTBUM.

s opranuzarmu 3QPeKTUBHOM pabOThI BCEro Kiacca ¢ y4eTOM MHAMBHUAYaIbHBIX CIIOCOOHOCTEH KaXKIOTO YydJallerocs B psjae padoT, BXOAAIINX
B MTOCOOMeE, MPEICTaBICHBI 3aJaHHsI PA3TUYHBIX YPOBHEH CI0KHOCTH.

HeszaMeHUMBIM MOMOIIIHUKOM Tielarora B KOHTPOJIE 3HAHWM SIBISIOTCA 3aJaHus B ¢opme Tecta. MIX MOXKHO HCIOJIb30BaTh HA PA3HBIX dTammax
y4eOHOro mporecca:

 IIPU U3YYEHUU HOBOI'O MaTepuUaa;



* HAa 9Tare 3aKperyieHHs U3y4eHHOTO MaTepHaa;

* Ha ypokax 0000LIaroIIero moBTOPEHNUS;

* IIPH TEKYIIEM U TEMAaTHYECKOM KOHTPOJIE 3HAHUH, YMEHUI 1 HABBIKOB YYaIIMXCS;

* IIpU MOATOTOBKE YYalllMXCs K 3K3aMEeHaM KakK B YCTHOM, Tak U B MUCbMEHHOM opme, ocoOeHHO B popme EI'D.

JUist KaKJI0# TEMBI M €€ Pa3JIesiOB MPEI0KEHBI TECTOBBIC 3aJaHHs PA3HOTO YPOBHS CIIOKHOCTH B JIByX BapHaHTaX, pacCuuTaHHble Ha 15—35 MuH
WJIH Ha LeNbIi ypok. [y BEICTaBICHUS OLIEHKH TPeIaraeTcsl UCIOIb30BaTh CISAYIONIYO MPOIEHTHYIO IIKATy:

35% BBIOJIHEHHBIX 3aJaHUIT — OLIEHKA «2»;

36—61 % — onenka «3»;

62—85% — omnenka «4»,

86—100% — omenka «5».
B 3aBHCHMOCTH OT pe3ybTaTOB BBHITIOIHEHUST PA0OTH YUUTEIb MOKET BHOCUTH B TIPEIOKEHHYIO CHCTEMY OIICHUBAHUS KOPPEKTUBBI, TIOCKOIBKY
OCHOBHaAs 11eJIb KOHTPOJIS B TAHHOM CJIydae — He COOCTBEHHO BBICTABIICHHE OIIEHKH, a OTIPE/ICIICHNE YPOBHS YCBOCHHUS YIalTUMHUCS y4eOHOTO
Marepuasa ¥ HalmpaBJICHUH adbHEHIIe paboThl HaJl TTOBBIIICHUEM KaueCTBa 3HAHUM

3anmanue moa mudpoit 1 onenuBaercs 3 6amtamu; moa nudpoit 2 — 5 Oamtamu; moa mudpoit 3-8 Gamuramu. 3amaHus, OTMEUEHHBIC *, — JUId
WHIUBUAYATBHOTO BBITIOJTHCHHS.

Ecnu He ykazaHO MHOE, Kbl OTBET YacCTEH OIIEHUBAETCS:

+ yacTu A — 2 GajiaMu;

» yactu B — 4 6annamu;

» gactu C - 6 Oaymmamu.

Onnako He Bce ydanuecs MPUCTYMaroT K 3amaHusM dactTh C u TeM 0oJiee BBITIOIHSIOT MX MOJHOCTHIO. UTOOBI MOBBICHUTH IMOJIOKUTEIHHYIO
MOTHBAIIHMIO K BBIMIOJHEHUIO 3aaHui 9acTh C, yUUTEIb MOXKET OOBSIBUTH O BHICTABJIICHUH 110 PE3yJIbTaTaM TECTa JBYX OILEHOK: MEPBOM — 3a 4acTh A
u B, a BTopoit — 3a yacth C — C UCIHOJIb30BaHUEM ITPOLICHTHOM IIKAJIbI OIIEHKU 3HAHU .

Bompocer 11 Bcex BUIOB KOHTPOJISA 3HAHUH COCTaBJICHBI TAKMM 00pa3oM, YTOOBI MENAror ¢ X MOMOIIBIO MOT BBISBHTH 3HAHUS YYalTUXCS IO
BCEM Y3JIOBBIM BOIIPOCaM TJIaBbl M pa3jiena Kak Ha 0a30BOM ypOBHE, T'Zie HEOOXOJMMO TOJBKO BOCHPOM3BEIEHHE YUeOHOro marepuajia, Tak U Ha
YCII0’KHEHHOM YPOBHE, T'Jie TpeOyeTcsi yMEHHEe aHAIM3UPOBATh M CPABHUBATH JAHHBIE, IPUMEHSS TBOPUECKHUE CITIOCOOHOCTH.

Bce oOyuaroniue BUabI KOHTPOJIS MPEANOIaratoT KOJUIEKTUBHYIO JAeSITEFHOCTD YJalluXcs Ju00 B mape, MO0 B TPYIIE U CAMOTIPOBEPKY.

[Ipu moaroToBKe K KOHTPOJIBHBIM paboTaM HE0OXOOUMO OOpaTUTh BHMMaHUE Ha 3aJjaHusl YPOKOB 000OIIaroIIero noBropeHus. B stom cimyuyae
ydanirecs B COOTBETCTBHH CO CBOUMH CIIOCOOHOCTSIMU OIPENENSIIOT s ceOs 3a1aHusl, KOTOPbIE MOTYT BBITIOJTHUTD.

PacuetHble 3a1aun pa3IMUHBIX TUIIOB M YPOBHEH CIIOKHOCTH IMPEACTaBICHBI B MOCOOMH OJIOKaMU, a TakKe BKIIOYCHBI B Pa3HbIe BUABI KOHTPOJIS
3HAHMUNA. YUUTENIbh MOXKET MO JKEeNaHUIO BKIIOYATh UX KakK JOMOJIHUTEIbHOE 3aJaHKe B JIF000H B KOHTPOJIA WM MpeJyiaraTh y4alliuMcsl OTAeTbHbIe
CaMOCTOSITENIbHBIE PabOTHI MO PEIICHHUIO MOJ0OHBIX 3a/1a4.

poBeACHUEC XUMHUIECCKOI'0O TUKTAHTA
3a,Z[aHI/I$I AJIA obomx BAapHUaHTOB KPATKO 3alIMCBIBAOTCA Ha JIMIIEBOM CTOPOHC ONOCKHU UJIKM HA KOAOTPAHCIIAPAHTC, OTBCTHI HA BOIIPOCHI KCJIATCIIBHO

HalmucaTb Ha O6paTHOﬁ CTOPOHC NOCKHU WJIM TAKIKE Ha KOI[OTpaHCHapaHTC.y‘-II/ITCJ'IL 3aYUTBIBACT COACPIKAHUC BOIIPOCA, yHAIIUECCH 3allUCBIBAOT OTBET
B TCTpaaiaX.



[To oxOHYaHMU TUKTAHTA IPOBOJUTCS CaMOIPOBEpKa:

* OIMOOK HET — OLIEHKa «5»;

« nomymeHsl 1—2 ommbku — «4»;

* JIOMYIIEHBI 3 OIUOKH — «3».

B 3aBHCHUMOCTH OT CTETIEHU MOATOTOBICHHOCTH YYAIIUXCSl YUUTEIh MOXKET H3MEHUTh KPUTEPUI OLICHKH PaldOT B MOJIb3Y YUCHHUKA.

IIpoBeaenne camocToATEIbHOI padoThI

CamocrosTenpHas padoTa MmpearnoJiaractT Ju00 MapHyro, JIM00 TPynmoBy0 GopMy pabOThI M AT BO3MOKHOCTH JIy4Ille OTPabOTaTh H3ydaeMbIe
BOIIPOCHI N0 KOHTPOJIEM YUUTENS U B X0/I€ CAMOCTOSITENILHON JIeATENbHOCTH (JU1sl 0Oydaromiei paboTel) MO0 JTydlle NOArOTOBUTHCS K KOHTPOJIbHON
paboTe, KOTOPYIO MPECTOUT BHIIOJIHATH HA CIeNyIoIIeM ypoke (s o0ob1aromieil padoTsl). 3aaHusl BBIOIHAIOTCS B Mape (CPYyMIe), 4YTo HO3BOJSET
KOHOMHUTh Bpemsi Ha oTBeT. OTHenbHbIC 3aqaHus (MOJ 3HAKOM *) ydaiiuecs BBIMOJNHSAIOT CaMOCTOSATENbHO. [IJii KOHTpOJS ydallumcs
MIPEJOCTABIISIETCS] BO3MOXKHOCTH CBEPUTH CBOU OTBETHI C ATAJIOHAMH, KOTOPBIE OyIyT AaHBI YUUTENIEM TI0 OKOHYaHUH PabOTHI.

OuneHka NpakTHYeCKUX YMEHUH yyamxcs

Yuurenn AOJIKCH YYUTHIBATDH!:

- IPaBHUJIBHOCTD OIMPEACIICHUA LEJIN OIIbITA,

- CaMOCTOATEIBHOCTh OI00pa 000PYAOBaHUS U OOBEKTOB;

- TTOCJIEIOBATEIILHOCTH B BBITIOJIHEHUH PaOOTHI 10 3aKJIa/IKE OTIBITA,

- JIOTHYHOCTh ¥ TPAMOTHOCTH B OITMCAHUH HAOIIOACHUH, B (OPMYIHPOBKE BBIBOJIA U3 OIIBITA.

Otmerka "'5" - IPaBWJIBHO ONPENIEICHA 1IEJb OIBITA,

- CaMOCTOATENLHO, C HEOOXOAMMOM MOCIEA0BATEIFHOCTHIO MPOBEICHBI MOI00p 000pYyAOBaHUS U 0OBEKTOB, a TaK)Ke padoTa
I10 3aKJIaJKE OIBITA;

- Hay4HO IPaMOTHO, JJOTHYHO ONMCAHbI HAOIIOACHHS M C(HOPMYIHPOBAHBI BBIBOJIBI U3 OIIBITA.

OrMmerka "'4" - IPaBUWJIBHO OIpeE/IeeHa 1IeJb OMbITA;

- CaMOCTOSATEILHO IIPOBEJICHa padoTa 1Mo Mo A00py 000pYyI0BaHUs, 0OBEKTOB;

IIPH 3aKJIaJIKE OIBITA JONMYCKATCs 1 -2 OImuOKY;

- Hay4YHO TPaAMOTHO, JIOTHYHO OIMCAHbI HAOIIOJICHHUS U CPOPMYIUPOBAHBI BBIBOIBI U3 OTIBITA,;
- B ONKMCAHUH HAOJIFOICHUH U3 OTIBITA JOMYCKAIOTCSI HEOOIbIINE HETOYHOCTH

OrMmertka "'3" - IIPAaBUJIBHO OIPEIEIIEHA LIEIIb OIbITA;
- noa0op 060pyA0BaHUS U OOBEKTOB, a TAKkKe PaOOTHI MO 3aKJIaIKe OIBITA MPOBEACHBI C TOMOIIBIO YUUTEIS;
- TOTIYCKalOTCs HETOYHOCTH U OLITUOKH MPH 3aKJIaJIKE OTbITa, OMUCAHUH HAOII0ICHUH, (OPMYITHMPOBAHIH BBIBOJIOB.

Otmertka "'2" - HE OMpeeNIeHa CaMOCTOSITENBHO LIEJb OMbITA;
- He 0TOOpaHO HY)KHOE 000PYIOBaHHE;
- TOTIYCKAaIOTCs CYIIECTBEHHBIEC OIUOKY MIPH 3aKIafKe U 0(hOPMIICHUH OTBITA.

Ouenka ymenunillpoBoasaT Ha00aeHus

VYuutenb T0KEH YUUTHIBATD:

- IPaBUJIHHOCTH MPOBEACHUS HAOIIOICHUH 110 33/1aHHUIO;

- YMEHUE BBIJIENATH CYIIECTBEHHBIC TPU3HAKU Y HA0II01aeMoro o0beKTa (mpoiecca),




- JOTHYHOCTh M HAYYHYIO TPAMOTHOCTbH B O(DOPMJICHUU Pe3yJIbTATOB HAOIIOJCHUN U B BEIBOJIAX;
- IPOBEJICHNE HAOIIOICHHUS 10 3a/1aHUIO;

Otmetka "'5" - MPaBWJIHHO TIO 33JJaHUI0 YIUTENS MPOBEIACHO HAOIIOACHHUE;

- BBIJICTICHBI CYIIIECTBEHHBIE MPU3HAKU Y HAOII0JaeMOT0 00BbeKTa (Tpoiiecca);
- IOTUYHO, HAYYHO TPaMOTHO 0(DOPMIICHBI PE3yIbTaThl HAOIIOICHHUI W BHIBOJIBI.

Otmetka "'4" - MPaBWJIBHO TIO 33JaHUI0 YIUTEISI POBEICHO HAOIII0/IEHNE;

- TIpY BBIJICJICHUU CYIIECTBEHHBIX IIPU3HAKOB y HabIt0aeMoro oobekra (Ipoliecca) Ha3BaHbl BTOPOCTEICHHBIE;
- IOTTyCKAaeTCsl HEOPEKHOCTh B 0(hopMIICHUH HAOIIOCHUI 1 BBIBOJIOB.

Ormerka "'3" - IOITYCKAIOTCSl HETOYHOCTH M 1-2 OMIMOKY B TPOBEACHUH HAOIIOACHUH 110 3aIaHUI0 YUUTEIS;

- IPU BBIJICJICHUH CYIIIECTBEHHBIX ITPU3HAKOB y HA0JII01aeMOro 00BheKTa (IIpoliecca) BBIJACISIOTCS JTUIIb HEKOTOPBIE,
- nomyckarorcst omnoku (1-2) B oopmiieHrr HaOIIOICHHH U BBIBOJIOB.

OrMmerka "'2" - noryckarorcst omuoku (3-4) B mpoBeAeHNH HAOIIOACHUH 110 3aIaHUI0 YUUTEIIS;

- HETIPAaBWJIHHO BBIJEISIFOTCS TPU3HAKU HAOI01aeMOT0 00BeKTa (Tporiecca);
- nomyckatotcs omuoku (3-4) B oopmiteHnn HaOMIOACHUH U BBIBOIOB. DopMa aTTecTanuu 1Mo OMOJIOTHH MOXKET OBITh
pa3IMYHOM: YCTHBIN SK3aMeH Mo OusieraM, 3amuTa pedepara, TECTUPOBAHUE, 3allIUTA POEKTA.

®opMbl NIpeACTaABICHUS 00Pa30BaTeJbHBIX Pe3yJibTATOB!

Tabenb yCIeBaeMOCTH TI0 TIpeAMETaM (C yKazaHueM TPeOOBaHMM, TPEABSIBISEMBIX K BBICTABIICHUIO OTMETOK);

TEKCTbl UTOTOBBIX JAMATHOCTUYECKUX KOHTPOJIbHBIX PabOT, NMKTAaHTOB U T.A. U aHAJIM3 UX BBINOJIHEHUs oOydaromuMmcs (MHbopmanus o6
AJIEMEHTAaX U YPOBHSX MPOBEPSIEMOr0 3HAHUS — 3HAHUS, TIOHUMAHUS, IPUMEHEHUS, CUCTEeMaTU3all1HN );

YCTHas OLIEHKa YCHEIIHOCTU pPe3yJbTaToB, (OPMYyIUPOBKA MPUUMH HEyJad M PEKOMEHJAIMil M0 YCTPaHEHUIO MPOOesoB B 00YYEHHOCTH IO
npeaMeTram;

opT¢oJIno;

pe3yNbTaThl ICUXOJOTO-TIEJArOTUYECKUX HCCIEN0BaHUM, WUIIOCTPUPYIOIINX JAUHAMUKY Pa3BUTUS OTICIbHBIX UHTEIICKTYAlIbHBIX U
JTUYHOCTHBIX KauecTB oOyuaromierocs, Y Y /.

KpHTepI/IHMI/I OLICHUBAHMA SABJIAIOTCA:

COOTBETCTBUE JIOCTUTHYTHIX MPEIMETHBIX, METAIPEAMETHBIX U JINYHOCTHBIX PE3yJIbTaTOB 00ydaromuxcs TpeOOBaHUAM K pe3yibTaTam
0CBOEHMS 00pa30BaTENbHON MPOTpaMMbl OCHOBHOTO 0011ero oopasosanus ®PI'OC;

JMHAMUKa pe3yabTaToOB MpeAMeTHOHOOydeHHOCTH, popmupoBanus Y'Y 1.

OHCHKa AOCTHUIKCHUSA MCTANIPCAMETHDBIX PE3YJIIBTATOB MOKCT. HpOBOZL}ITCSI B XOJ€ PpA3JIMYHLBIX ITPOLCAYP. OcHoBHOI HpOI.ICI[ypOfI HUTOTOBOM OIIEHKHU
AOCTHUIKCHUS MCTANIPCAMETHBIX PE3YJIbTATOB ABJIACTCA 3aiyyuma uno2o6020 MH()M@M()yClJZbHOZO npoekma
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