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[HosicHuTeIbLHASA 3aNIUCKA
PaGouas mporpamMma Kypca XMMHUU JJii OCHOBHOM HIKOJIBI pa3paboTaHa B COOTBETCTBHH C
@DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOT'O 00IIero odpa3oBa-
HUSL.

[IpenonaBanue yueOHOro Kypca «XHUMHUU» B OCHOBHOM IIKOJIE OCYILECTBIIETCS B COOTBETCTBUU
C OCHOBHBIMU HOPMATHUBHBIMH JJOKYMEHTAMHU U HHCTPYKTUBHO METOJUYECKUMHI MaTepUaTaMuU:

v 3akon Poccuiickoii ®Denmeparuu  «O6 oOpasoBanuu B Poccuiickoit ®Demepanuu» OT
29.12.2012r. Ne273-03;

v’ ®ejiepalibHbIN TOCYIAPCTBEHHBIN 00pa30BaTEIbHbIM CTaAHIaPT OCHOBHOIO 00I1ero oopa3oBa-
HUS, YTBEPXKACHHBIM npukazoM MwunHoOpHayku Poccun ot 17.12.2010 Ne 1897 «O06 yTBEepKIeHUU H
BBEJICHUU B JeicTBHE (PenepanbHOTO TOCyJapCTBEHHOIO 00pa3oBaTENbHOTO CTaHAApTa OCHOBHOTO
obmero oopazoBanus» (B pell. npukazaMunoopHayku Poccun ot 29.12.2014 Nel1644)

v’ Xumust. PaGoure nporpammet. [Ipeamernas nunaus yueouukos O. C. Tabpuensua, U. I'. Oct-
poymoBa, C. A. CnaakoBa. 8—9 kiaccel: yueOHOe rmocobue aiis o0mieo0pa3oBaTeIbHbIX OpraHU3aIni
/ O. C. T'abpuensn, C. A. CnagkoB — M.: [Ipocsenienue, 2019.

v OCHOBHOI 0011€00pa30BaTEILHON MPOrpaMMbl OCHOBHOTO 00miero o6paszoanus YOY
«IIepBas yacTHas MIKOJIa»

B cootBeTcTBUM C 3TUMHU JOKyMEHTaMHU OOydYaroIIuecs MOJKHBI OBJIaJeTh MPUEMAMHU, CBSI3aH-
HBIMU C OIpEJENICHHEM IOHITUN: OTPaHUYMBATH MX, OMMCHIBATh, XapaKTEPU30BaTh M CPABHHUBATE.
Tak kak XuUMHS — HayKa dKCIIepUMEHTaIbHas, 00yJyarouiecs: JOKHBI OBIAJeTh TAKUMHU MO3HABa-
TENBHBIMHA YY€OHBIMHU ACHCTBUSMH, KaK SKCIIEPUMEHT, HAOIIOJCHNE, N3MEPEHHUE, OMMCAHNUEe, MOJIe-
JTUpOBaHUeE, TUIIOTE3a, BBIBOJ. B mpoiiecce n3ydeHus Kypca y o0ydaromuxcsi IpoaoHKalT GopMupo-
BaThCsl YMEHHSI CTaBUTh BOIIPOCHI, OOBICHATH, KIACCH(PHUIIMPOBATH, CPAaBHUBATh, ONPENENATh UCTOY-
HUKHA MH(DOpMAILMH, [TOJy4aTh U aHATU3UPOBATH €€, TOTOBUTh MH(POPMAIIMOHHBIN MPOAYKT, Mpe3eH-
TOBATh €0 U BECTH TUCKyccuio. ClieoBaTeNbHO, NEATEIbHOCTHBIN MMOAX0/ B U3YUYEHUH XHUMHUU CIIO-
COOCTBYIOT JOCTHKEHHUIO JTUYHOCTHBIX, MIPEIMETHBIX U METANpPEAMETHBIX 00pa30BaTEIbHBIX PE3YIib-
TaTOB.

Iein xypcea:
. Dopmuposanue y ydaluxcs HEIOCTHOW €CTECTBEHHO-HAYYHOU KapTHHBI MUpA.
. Pazeumue 1103HaBaTEIbHBIX UHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCO0-

HOCTEW yyaluxcs B IMPOLECcCe U3yUeHUs] XUMUYECKOM HayKu U €€ BKJIaJa B COBPEMEHHBIH Hay4dHO -
TEXHUYECKUH mporpecc; (GopMupoBaHME BaKHEHIIMX JIOTMUECKUX ONepalvii MbIIUIeHUs (aHaaus3,
CHUHTE3, 000011eHNe, KOHKPETH3alusl, CPABHEHHE U JIp.) B MPOIIECCE MO3HAHUS CUCTEMbl BaKHEMIINX
MIOHATHM, 3aKOHOB ¥ TEOPUH O COCTABE, CTPOEHUH, CBOWCTBAX U IPUMEHEHNHN XUMHUYECKUX BELIECTB.

. Bocnumanue y6exx1€HHOCTH B TOM, YTO IPUMEHEHHE IMOJYYEHHBIX 3HAHUM U yMme-
HUHN 110 XUMHHU SIBISIETCA OOBEKTUBHOM HEOOXOAMMOCTBIO JUIsl O€30MacHOi padoThl ¢ BELIECTBAMHU U
MaTepHuajiaMH B OBITY M Ha IIPOU3BO/ICTBE.

. Ilpoexmuposanue u peanuzayua BbITYCKHUKaAMH OCHOBHOI HIKOJIBI JIMYHOU oOpa-
30BaTeNbHON TpPaeKTOpPHM: BbIOOp mpodmiis oOyueHHsl B cTapuiel MIKoJe MM Mpo(ecCHOHAIBHOTO
00pa30BaTENbHOTO YUPEKICHHUS.

. Ognadenue Knwuegplmu KomnemeHuyuamu. yieOHO-TIO3HABATEIbHBIMH, WH(pOpMa-
LINOHHBIMH, LIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKaTHBHBIMHU.

JUia ocTUKeHUsl 3TUX Liefiell B Kypce XMMHUU Ha CTYNEHM OCHOBHOTO OOIIero oOpa3oBaHMS
pelaTes CAeyLIe 3a1a4u:

v (GopMHUPYIOTCS 3HAHHS OCHOB XHMHYECKOW HAyKM — OCHOBHBIX (DaKTOB, MOHSTHIA, XUMH-
YECKUX 3aKOHOB U TEOPUM, BBIPAXKEHHBIX [TOCPEICTBOM XUMHUECKOT'O S3bIKA;

v pa3sBUBAIOTC YMEHHs HaOIONaTh U OOBACHSIIOT XMMHYECKHE SBJIECHHS, TPOMCXOJISIINE B
IpUpPOJIE, Ta00PATOPHBIX YCIOBUSAX, B OBITY M Ha IPOU3BOJICTBE;

MPUOOPETAIOTCS CIICUATbHBIE YMEHUS M HaBBIKM 1O O€30MacHOMY OOpaIleHHI0 CXHUMH-
YECKUMHU BEIIECTBAMHU, MaTEpUAIAMHA U IIPOLIECCAMH;

v (popMHUpYETCS TYMaHHCTHYECKOE OTHOILIEHHE K XUMHM KakK MPOM3BOJUTEIBHON CHIIEOOIIIE-
CTBa, C TOMOILIbIO KOTOPOH perarTcs ri100aabHbIe MPOOIeMbl YeT0BEUYECTBA;

v/ OCYIIECTBIIAETCS UHTErPAIMsl XMMHUYECKOM KapTHHBI MUPA B €IMHYIO HAYYHYIO KapTHHY.

denepanbHbIi rocy1apcTBEHHBIH 00pa30BaTENbHBINA CTAHIAPT MPeyCMaTPUBACT U3yUCHHUE KYp-
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ca XMMHU B OCHOBHOM IITKOJIE€ KaK COCTAaBHOW YacTH MpeaMeTHON oOsactu «EcTecTBeHHOHaydHbBIC
MPEAMETBDY.

N3ydenue 3T0oro Kypca 1aeT BO3MOKHOCTb BBIITYCKHUKY OCHOBHOM HIKOJIBI yCIemHo caath OI'D
10 XUMUU Kak MpeIMeTa 1o BEIOODY.

[IpennaraemMslif Kypc, XOTsS U HOCUT OOIIEKYJIbTYPHBIA XapaKTep W HE CTaBUT 3ajady npodec-
CHUOHAJILHOW MOATOTOBKH OOYYaloONIMXcs, TEM HE MEHEe, MO3BOJISIET MM OIPEACTUTHCS C BBIOOPOM
npoduias oOydeHHsI B CTapIeH IIKoJIe.

I[InannpyemMble pe3yabTaThbl 0CBOEHHS Y4€OHOI0 NpeaMeTa

[To 3aBepiieHUIO0 Kypca XMMUU Ha 3TaHEe OCHOBHOTO OO0IIEro 0Opa3oBaHUsl BBIMTYCKHUKH OCHOB-
HOM IIKOJIBI JIOJKHBI OBJIA/IETh CICAYIOIIMMU Pe3yIbTaTaMHu:

l. JIMYHOCTHBIE PE3yNIbTATHI:

1) 0CO3HaHUe CBOEU 3THUYECKOU MPUHAJJICKHOCTH, 3HAHUE UCTOPUU XMMHUHU U BKIIAAapoC-
CUICKOM XMMHUYECKON HAyKHU B MUPOBYIO XUMHUIO;
2) Gopmuposarue OTBETCTBEHHOTO OTHOIICHHUS K MO3HAHWIO XUMHUU; TOTOBHOCTH U CIIO-

COOHOCTH O0YUaIOIUXCS K CAMOPA3BUTHIO U CaMOO0pa30BaHUIO HA OCHOBE M3yUEHHBIX (DaKTOB, 3aKO-
HOB U TEOPHI XMMHHU; OCO3HAHHOTO BHIOOPA U TIOCTPOCHHUE UHANBUAYAIbHOW 00pa30BaTeIbHON TPAcK-
TOpHH;

3) popmuposanue 1en0CTHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMIEMOM YacThIO KO-
TOpOI\/JI ABJIACTCA XMMHNYCCKad KapTUHA MUPA,

4) o61a0eHue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHs HAayKH W 00-
IIIECTBEHHOM MPAKTUKHU, B TOM YHUCJIE U XUMHUYECKUM;
5) 0c60eHue COLIMATIbHBIX HOPM, ITpaBUJI MOBEAEHUS, posiei U (OpM COLMAIIbHOM KU3HU B

COIIMyME, MIPUPOJIC U YaCTHOM YKH3HHU HA OCHOBE YKOJIOTUYECKOM KYJIbTYpPhI i 0€3011aCHOT000paICHHUs
C BEIIECTBAMH M MaTepUaJIaMHU;

6) popmupoeanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMHU U B3POC-
JBIMU B IIpOIIecce 00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-

WCCIIEIOBATEIBCKOM, TBOPUECKOW U IPYTUX BHIIOB JICATEIBHOCTH, CBSI3aHHBIX C XMMHUCH.

Il.  MeranpenmerHsie pe3yabTarThl:

1) onpeoenieHue 1elel COOCTBEHHOTO 00y4YeHUsI, TTOCTaHOBKA U (hOPMYyTUpOBAHUE NIJIS Ce-
OSIHOBBIX 3a/1a4;

2) NIaHUpOBaHue TIyTeH TOCTHIKECHUS KEIIaeMOTo pe3ylibTraTa O0ydeHHs XUMHH KaK Teope-
TUYECKOT0, TaK ¥ SKCIIEPUMEHTAIIbHOTO XapaKTepa;

3) coomHeceHue CBOUX NIEHCTBUN C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCyujecmeiienue KOH-
TPOJISI CBOCH NEATETHHOCTH B IMPOIECCE TOCTHIKEHUS PE3yNbTaTa, onpeoeieHue CIoco00B NEeHCTBHMA
IIPU BBITIOJHEHUH JIa0OPATOPHBIX M MPAKTUYECKUX pabOT B COOTBETCTBUH C MpaBUJIaMU TEXHUKH 0€30-
MAaCHOCTH;

4) onpeodenerue UCTOYHUKOB XUMHUUYECKONH MH(POPMALIUK, MTOJIyYeHHE U aHalIu3 e€, co3/a-
HUEHMH()OPMALIMOHHOTO MPOIYKTA U €T0 MPE3CHTAIHS;

5) UCNOIb306aHUe OCHOBHBIX MHTEIUIEKTYaJIbHBIX OIEpalMii: aHalu3a U CUHTE3a, CpaBHe-
HUS ¥ CUCTEMaTH3aIiH, 0000IIEeHUS 1 KOHKPETU3AINH, 6bi6/eHiIe TTPUINHHO-CIICICTBEHHBIX CBSI3EH H
nocmpoenue TOTHYECKOT0 PacCyIEHUS U YMO3aKIIOYeHUs (MHAYKTUBHOIO, JIeTyKTUBHOTO U IO aHa-
JIOTHH) Ha MaTepHalle €CTECTBEHHO-HAYYHOTO CO/ICP)KaHus;

6) VMeHue CO3Jat0T, IPUMEHITh U MPeoOpa30BbIBATh 3HAKH M CUMBOJIBI, MOJEIIU U CXEMBbI
JUIIpellIeHHs] yUeOHbIX U M03HABATENbHBIX 3a/1a4;

7) Gopmuposanue M pazeumue SKOJIOTHUECKOTO MBIIUICHUS, yMEHHE TIPUMEHSTh €r0 BIIO-
3HaBaTENbHOW, KOMMYHUKATUBHOMU, COIIMAIbHON MPaKTHKE U MPO(ecCHOHANBHOM OpueHTalnY;

8) 2eHepuposanie UK N OTIPE/ICIICHNE CPENICTB, HEOOXOIMMBIX JIUISI HX PeaTU3aIlHH.

I1l.  TIpeamernsie pe3yabrarhi:

BbInyCcKHUK HAy4YuTCS:

®  XapaKTEepPH30BaTh OCHOBHBIC METO/IbI MO3HAHMS: HAOIIOJICHHUE, H3MEPEHHE,YKCIIEPUMEHT;

® OIUCHIBATH CBOWMCTBA TBEPIBIX, KHUIKUX, Ta3000pa3HBIX BEUIECTB, BBLICISS WX CYIIECCTBEH-
HbIE TIPU3HAKU;

®  PaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MTOHATHH «aTOM», «MOJICKYJIay,



«XUMHUYECKHH AIIEMEHT», «IIPOCTOE BEIIECTBOY, «CII0KHOE BEILIECTBOY,

«BAJICHTHOCTBY, «XUMUYECKAsI PEAKIIHS», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUHU;

® pacKpbIBaThb CMBICI 3aKOHOB COXpPAHEHHS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOI Teopuu;

® pa3NIMuYaTh XUMUYECKHE U GU3HUCCKUE SBICHHUS,

® Ha3bIBaTh XUMUYECKHUE IEMEHTHI;

® OMNpeAeNsATh COCTaB BEIIECTB 0 UX GopMyiam;

®  OMpeeNsaTh BAJICHTHOCTh aTOMa 3JIEMEHTa B COSIUHEHUSX;

®  OMNpeAeNATh TUI XUMHUYECKUX PEaKIIHii;

® Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUUECKUX PEaKIIU;

®  BBIABJIATH NIPU3HAKHU, CBUJETEIBCTBYIOIINE O MPOTEKAHUH XUMUYECKOM peaKIMU MPH BHIIOJI-
HEHUU XUMUYECKOTO ONbITA;

® COCTaBJATH GOPMYJIIBI OMHAPHBIX COCTUHEHHUIA;
COCTaBJISITh YPAaBHEHHS] XUMUYECKIX PEAKIIHiA;
co0roAaTh mpaBuiia 6e30MacHoi paboThI IPH MPOBEICHUH OIBITOB;
TM0JIb30BaThCs 1a00PATOPHBIM 000PYAOBAHUEM H MTOCYIOM;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BEILIECTB;
BBIYUCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 0 (hopMyJie COeTUHEHHUS;

®  BBIYUCIIATH KOJUYECTBO, 00BEM MIIM MacCy BEIIECTBA MO KOJUYECTBY, 00BEMY, MaccepeareH-
TOB WJIM TIPOJYKTOB PEAKIUU;

® XapakTepu3oBaTh (PU3MUECKHE M XMMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB: KUCIOPOAA UBO-
A0poJa;

10JIy4aTh, COOMPATh KUCIOPOJ U BOJAOPO/I;
pacro3HaBaTh ONBITHBIM IYTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPOL;
pacKpbIBaTh CMBICI 3aKOHA ABOraipo;
PacKpbIBaTh CMBICIT TIOHSATHH «TEIUIOBOU 3(PPEKT peakuun», «MOJISIPHBII 00BEM»;
XapakTepu3oBaTh (PU3NYECKHE U XUMUYECKHE CBOWCTBA BOBI;
PacKpbIBaTh CMBICI ITOHATHUS «PACTBOPY;
BBIYUCIIATH MACCOBYIO IO PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;
IIPUTOTOBIIATE PACTBOPHI C OMPEIEIEHHON MaCCOBOU OJIEH PACTBOPEHHOIO BEIIIECTBA;
Ha3bIBaTh COCUHEHUS U3YYCHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

®  XapaKkTepHu30BaTh (hpU3MUYECKHE U XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOBHEOPTaHMYECKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHMI, COJICIA;

®  OIPEAEIATH IPUHAUIEKHOCTD BEIECTB K ONPEACIIEHHOMY KJIACCY COCIMHEHMUI;

® COCTaBIATH (OPMYJIbI HEOPraHUYECKHX COSAMHEHUH N3yueHHBIX KIIACCOB;

® IIPOBOAWTH OIIBITHI, TOATBEPKIAIOIINE XUMUUYECKUE CBOMCTBA U3YyYEHHBIX KJIACCOBHEOpra-
HUYECKUX BEILECTB;

® pacHoO3HaBaTh ONBITHBIM IIyTEM PACTBOPHI KMCIIOT U LIENOYEHN 110 U3MEHEHUIO OKPACKU MH/IH-
Karopa;

®  XapaKTEepU30BaTh B3aUMOCBS3b MEXKIY KJIaCCaMU HEOPraHUYECKUX COCIUHECHMUI;

e packpsiBaTh cMbIc [lepuoandeckoro 3akona /1. 1. Menneneesa;

e OOBACHATH (PU3UYECKHUI CMBICIT aTOMHOTO (TOPSAKOBOT0) HOMEPAa XMMHUYECKOTO AJIEMEHTa,
HOMEPOB I'PYIIIBI ¥ ieproja B nepuoandeckoint cucreme /1. 1. Menneneesa;

e O0BACHATH 3aKOHOMEPHOCTH M3MEHEHHS] CTPOEHHsI aTOMOB, CBOIMCTB 3JIEMEHTOB B Ipezesax
MaJibIX IIEPUOJIOB U INIABHBIX IMOATPYIIIL;

®  XapaKTepU30BaThb XMMHUYECKHUE JIEMEHTHI (0T BOJOPO/Ia /10 KaJbIUs) HA OCHOBE UX IMOJIOXKeE-
HUs B epuoandeckoit cucreme . M. MenzaeneeBa 1 0COOEHHOCTEH CTPOCHUS MXaTOMOB;

® COCTaBJIATh CXEMBI CTPOCHMSI aTOMOB NEPBBIX 20 251eMeHTOB nepuoandeckon cucremsl J1. 1.
Menneneena;

®  PaCKpBIBAaTh CMBICI IOHATUH: «XUMHYECKASI CBS3bY», «JIEKTPOOTPULIATEIIEHOCTDY;

® XapakTepU30BaTh 3aBHUCHUMOCTh (PU3MUECKHX CBOWCTB BEIECTB OT THUIIA KPUCTAIITUYECKON
pelETKY;

® ONpEACIATh BUJ XMMUYECKOHN CBSI3U B HEOPTaHUYECKUX COCINHEHUX;
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e u300paxaTbh CXEMbl CTPOCHMSI MOJIEKYJ BELIECTB, 0Opa30BaHHBIX Pa3HBIMU BUAAMH XUMUYE-
CKHX CBS3EH;

®  PacKpbIBaTh CMBICI OHSATUN «HMOHY», «KATHOHY», «AHUOHY, «3JIEKTPOIUTHDY,

CHEDJIEKTPOJIUTBDY, «3JIEKTPOIUTHYECKAsT TUCCOLUALNSY, KOKUCIUTENbY, «CTENEHbOKUCICHUNY,
«BOCCTAHOBHTEIIbY, «OKUCICHUEY, «KBOCCTAHOBJICHUEY;

®  OIpEAeATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COSAMHEHUU;

®  PacKpbIBaTh CMBICII TEOPUH 3IEKTPOJIUTUYECKON AUCCOLUALINH;

® COCTaBJATh YPAaBHEHHUS JEKTPOJIMTHUYECKOU TUCCOLUALMU KUCIIOT, HIEI0YEH, CONel;

e OOBACHATH CYHIHOCTh IpOLEcca IEKTPOIUTHUECKON JUCCOIUAIMN U peakuii HOHHOTO 00-
MEHa;

® COCTaBIISITh IOJIHBIE U COKPAIIEHHBIC HOHHBIC YPABHEHUS PEaKIil OOMEHa;

®  OIpEenesATh BO3MOXKHOCTh IPOTEKAHUS peaKkiii HOHHOTO 0OMeHa;

® [IPUBOJUTH PEAKIINH, IOATBEPKIAIOIINE KAUeCTBEHHBIM COCTaB PA3JIMYHbBIX BEIIECTB;
ONPEIEIATh OKUCIUTENb U BOCCTAHOBUTEb;

COCTABJISITh YPABHEHUS OKUCIUTEIBHO ~-BOCCTAHOBUTEIIbHBIX PEAKIIMIA;

Ha3bIBaTh (PaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKON PEaKIIHH;

KJIacCU(UIUPOBATh XUMHYECKHE PEAKIIMH 10 PA3TUYHBIM IPU3HAKAM;

XapaKTEepU30BaTh B3aMMOCBS3b MEXY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMUHEMETAIIIIOB;
MIPOBOJIUTH OMBITHI IO MOJTYYEHUIO, COOMPAHUIO U U3YYCHUIO XUMUUYECKHX CBOMCTBIa3000-
Pa3HbIX BELIECTB: YIVIEKUCIIOTO ra3a, aMMHaKa;

® DPAacMo3HaBaTh OMBITHBIM MYTEM ra3000pa3Hble BELIECTBA: YIIIEKHUCIbIN ra3 1 aMMHUaK;

®  XapaKTEepU30BATh B3aMOCBS3b MEXIY COCTaBOM, CTPOEHUEM U CBOMCTBAMHU METAJIIOB;

e Ha3bIBaTh OpraHMYECKHE BEIIECTBa MO UX (GopmyIe: MeTaH, 3TaH, STUJICH, METAHOJI, TaHOII,
[JIMLIEPUH, YKCYCHAsl KHCIIOTa, aMUHOYKCYCHAsi KUCJIOTa, CTEAPUHOBAsI KHUCIIOTA, OJJIEMHOBAsI KUCIIOTA,
IJII0KO034;

® OLEHUBATh BIUSHUE XUMHUECKOT0 3arpsI3HEHUS OKPYXKaIOLIEH cpelibl Ha OpraHu3M4esIOBEKa;

® TPaMOTHO OOpaIaThCs C BEUIECTBAMH B TOBCEAHEBHON KHU3HHU;

®  ONpEAeNATh BO3MOKHOCTD MPOTEKAHMS PEAKIIUN HEKOTOPBIX MPEACTABUTENCH OpPraHUuYECKUX
BELIECTB C KHCIOPOI0M, BOJOPOJIOM, METANIaMU, OCHOBAaHUSIMU,T'aJIOTEHAMHU.

BhINyCKHUK MOJTYYHT BO3MOKHOCTH HAYYUTHCS:

. BBIJIBUTATh M TMPOBEPSATH IKCIEPUMEHTATHLHO THUIMOTE3bl O XUMHUYECKUX CBOMCTBAX Be-
IIECTB Ha OCHOBE UX COCTaBa M CTPOEHHUS, UX CIIOCOOHOCTHU BCTYIATh B XUMUYECKUE PEAKIINH,

0 XapakTepe U MPOAYKTaxX Pa3IMYHbIX XUMUUYECKUX PEaKIIMii;

. XapaKTepu30BaTh BEIIECTBA 10 COCTaBYy, CTPOEHHUIO M CBOICTBaM, yCTaHABJIMBAIOT IPHU-
YUHHO-CJIEJICTBEHHBIE CBS3M MEX/1Y JaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

. COCTaBJISITh MOJIEKYJISIPHBIC W TIOJIHBIE MOHHBIE YpaBHEHHUS MO COKPAIIEHHBIM MOHHBIM
YpaBHEHUSIM;

. MIPOrHO3UPOBATh CHOCOOHOCTH BEIIECTBA IMPOSBIIATH OKHUCIUTEIbHBIE WM BOCCTaHOBU-
TeJIbHBIE CBOMCTBA C yUYETOM CTENEHEHN OKUCIEHUS 3JIEMEHTOB, BXOSIINX B €rOCOCTAB;

B COCTaBJISITh YPAaBHEHUSI PEAKIINI, COOTBETCTBYIOLIUX MOCIEA0BATEIbHOCTHU MPEBPALICHUN
HEOpPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

B BBIJIBUTATh U MPOBEPATH IKCIEPUMEHTAIILHO TUIIOTE3bI O pe3yjIbTaTax BO3JEHCTBUS pa3-
JUYHBIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH XMMHUYECKON peaKIiu;

B UCIIONIb30BaTh MPUOOPETEHHBIC 3HAHUS ISl DKOJIOTUYECKH TPAMOTHOTO TOBEJICHUS B OK-
pyXarolei cpene;

. HCIIOJIB30BaTh MPUOOPETEHHBIE KITFOYEBBIE KOMIETEHIIMN TIPH BBIMOJIHEHUH TPOEKTOB U
y4e0HO-UCCIIeIOBATENLCKUX 337a4 10 W3YYCHHUIO CBOMCTB, CIIOCOOOB TOJYYEHHUS U PACIO3HABAHHS
BELIECTB;

. 00BEKTHUBHO OIEHUBATh MHPOPMAIIHIO O BEIIECTBAX H XMMHUECKUX MPOIIeccax;

. KPUTHYECKH OTHOCHUTHCS K TCEBIOHAYYHON MH(MOpMaIuu, HeZoOpOCOBECTHOM peKIaMe B
CpeacTBax MaccoBOM HMH(pOpMaLINY;

b OCO3HaBaTh 3HAYCHUC TeOpeTI/IquKI/IX 3HaHPII>’I 110 XUMHWU IJIA HpaKTH‘-ICCKOfII[eHTeJIBHOCTH
YEeI0BEKa;
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. CO3JIal0T MOJEIHN U CXEMBbI AJIs pelleHUs] Y4eOHbIX U MO3HABATENbHBIX 33]a4; OHUMAaTh
HEO0XOAUMOCTh COOJIOACHUS MPEINUCAHNHN, IPEAaraéMbIX B MHCTPYKIUSAX IO UCTIOIB30BAHUIO Jie-
KapcCTB, CPEACTB OBITOBOI XUMHHU U JIp

Coaepsxkanue y4yeOHOro npeamera

8kiacc

(68 uacoB, 2 yaca B Hee10)

HavajbHble IOHATHS U 3aKOHBI XMMHH

Tena u BemecTBa. CBONCTBA BemIeCTB. DTaJOHHBIE (PU3UYECKHE CBOIMCTBA BeulecTB. MaTepHabl
U MaTepuanoBeeHue. Poilb XMMHUK B KU3HU COBpeMeHHoro ooduiectBa. OTHOIIEHUE 00IIECTBA K XU-
MUH: XxeMopmmsa 1 xemohoOusi.

Meroapl u3ydenus xumuu. HabOmrogenuwe. DkcnepumeHT. MoaenupoBanue. Mojenn Marepu-
QJIbHBIE U 3HAKOBBIE WJIM CUMBOJIBHBIE.

I'azel. XKuaxoctu. TBEpabIe BelecTBa. B3anMHbIE IIEpexX0abl MEXAY arperaTHBIMU COCTOSIHUSIMU
BEIIECTBA: BO3TOHKA (CyOnMManus) u aecyOonuManysi, KOHACHCAUS U UCIIapeHUe, KpUCTAJUTU3aLUS |
IIJIaBJICHUE.

®dusznyeckue sBiaeHus. YucTole BemecTBa U cMecu. ['oMoreHHble u rereporeHusle cmecu. Cmecu
razoo0pasHsle, xxuakue u TBEpable. CriocoObl pa3ieneHus cMecei: eperoHka, Wid JUCTUIUIALMS, OT-
cTauBaHHe, GUIbTPOBAHKUE, KPUCTAJUIM3ALMS UM BbllapuBaHue. Xpomarorpadus. [Ipumenenue stux
CIoco0OB B J1a00PaTOPHOM MPAKTHUKE, HA TPOU3BOJICTBE U BOBITY.

XUMUYECKHUE NEMEHThI. ATOMBI U MOJIEKYJbl. [IpocTbie 1 crokHbIe BenlecTBa. AJIJIOTPONUs Ha
npuMepe Kuciiopoaa. OCHOBHBIE TIOJIOKEHUS aTOMHO - MOJIEKyJIsipHOro yuenus. Monsl. BemectBa Mo-
JIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI.

3Haku (CUMBOJIBI) XUMUUYECKUX 3JIEMEHTOB. MHpopMalys, KOTOpYI0 HECYT 3HAKM XUMHUYECKUX
AJIEMEHTOB. DTHMOJIOTHUSI Ha3BaHUN HEKOTOPBIX XMMMYECKUX 3yieMeHTOB. Ilepuoaunueckas talnuma
xumuueckux avieMeHToB Jl. M. MenzaeneeBa: KOPOTKONEPUOAHBIA U JUIMHHOIEPUOAHBIA BapUaHTBHI.
[lepuoas! u rpynnel. ['naBHast u nobouHas noArpymnisl, uin A- ub-rpynmnel. OTHOCUTENIbHAS aTOMHAs
Macca.

Xumnueckue Qopmynel. Maaekcsl u koaduumeHTsl. OTHOCHTENbHAS MOJICKYIISIPHAS Macca.
MaccoBas 10J11 XUMHUYECKOTO 3JIeMEHTa B coeinHeHnH. VHpopMmanus, KOTOPYI0 HECYT XUMHUYECKHUE
(bopMyIIBI.

BanentHocts. CTpyKTypHBIE (OpMYibl. XUMUYECKHE 3JIEMEHThI C MOCTOSIHHON U MepeMEHHOM
BaJICHTHOCTBIO. BbIBOJT (hopMyIbl coeqHEHMsI 110 BaJIeHTHOCTU. OmpeieneHne BaIeCHTHOCTH XUMHYe-
CKOro »yieMeHTa 1o (opmyne BemectBa. CocTaBleHUE HAa3BaHUM COEMHEHMH, COCTOSILUX U3 JIByX
XUMHUYECKUX 3JIEMEHTOB, 10 BAJIGHTHOCTU. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

XuMundeckue peakuuu. PeareHTsl 1 npoaykTel peakuuu. IIpusHaky XMMHYECKUX peakuui. Yc-
JIOBMS MX MPOTEKAHMSI U MpeKpalleHus. Peakuny ropeHusi. JK30TepMUUECKHE U SHAOTEPMUYECKUE Pe-
aKLNH.

3aKOH COXpaHEHUs MacChl BellecTB. XuMudeckue ypaBHeHus. CocTaBlieHHEe XUMHUYECKHX YpaB-
HeHui. THpopmarus, KOTopyro HECET XUMUYECKOE YpaBHEHHE.

Krnaccudukanys XuMu4eckux peakiuidi o cOCTaBy M YMCIy peareHTOB M NPOAYKTOB. THIIbI XU-
MHUYECKUX peakimid. Peakuun coeanHeHus, pa3nokeHus, 3aMmelieHust 1 oomeHa. Karanuszaropsl u ka-
TaIu3.

JdemMoHcTpanuu

* Kouekuus MmaTepuanoB U U3eNUN U3 HUX.

*  Mogenu, Ucnonb3yeMble Ha ypokax (pU3uKu, OMOJIOTUH U reorpaduH.

*  OObEMHBIE M NIAPOCTEPHKHEBBIE MOJIEIN HEKOTOPHIX XUMHUECKUX BEIIECTB.

*  Mogenu KpUCTAJUIMUECKUX PEHIETOK.

*  CoOupanue nmpubopa AJis NOJyYEHUS Ta3a U MPOBEPKaA €ro Ha FepMETHYHOCTb.

* Bosronka cyxoro npaa, io7a iy HaTaaMHA.

* ArperaTHble COCTOSTHUS BOJIBI.

* PaszneneHue IByX HECMEUIMBAIOIINXCS )KUJIKOCTEH ¢ TOMOIIBIO I€IUTENbHON BOPOHKH.

* JluctunnsaTop u ero padora.

*  VYcranoBka 11 GUILTPOBaHMS U €€ padoTa.

* VYcraHoBKa Ajs BelIapuBaHUs U e€ padora.



*  Komnekius ObITOBBIX MPUOOPOB I (PHIIBTPOBAHUS BO3IyXa.

* Pasnenenue kpacsmiero BemecTa guromacrepa ¢ moMoIIbI0 OyMaxxHOU XpoMatorpaduu.
*  Mojenu aJuIOTPOIHBIX MOAU(PUKALUHN YTIIIepoJa U CEPHI.

* [lonyuyeHue 030Ha.

* Toprpersl . 4. bepuennyca u JI. . Menneneesa.

*  KopoTKONnepuoaHbIi U JIJIMHHONEPHOIHbIA BapuaHThl [lepuoanueckoit cuctemsl . . Men-
neneeBa

*  KoHCTpyupoBaHu€e MIAPOCTEPIKHEBBIX MOJEIEH MOJIEKYI.

* Amnmapar Kunma.

* Pa3noxxeHune buxpoMara aMMOHHUSI.

* T'openue cepbl © MarHUEBOU JIEHTHI.

* [loptpetsl M. B. JlomonocoBa u A. JI. JIaBya3be.

*  OnbIThl, WUTFOCTPUPYIOLIUE 3aKOH COXPAHEHHS MAaCChl BELLIECTB.

* Topenne docdopa, pacTBOpeHHE TPOAYKTa TOPEHHS B BOJIE U MCCIIEAOBAHHE TOJIyYEHHOTO
pacTBoOpa JaKMYyCOM .

* B3auMoJelCcTBUE CONSTHOM KUCIOTBI C HUHKOM.

* [lomyuenue rugpokcuaa meau(Il) u ero pasioxxeHue npu HarpeBaHHUH.

JlabGopaTopHbie ONBITHI

1. O3HakoMIICHHE C KOJUICKIMEH J1abopaTOpHOi MOCYIbI.

2. [IpoBepka mpubopa asist HOTyYEHHS ra30B HA TEPMETUYHOCTb.

3. O3HakoMIJICHHE C MUHEpaIaMH, 00pa3yIOIIMMU TPAHUT.

4. [IpuroroBneHne reTeporeHHON CMeCH TOPOIITKOB CEPHI M JKEJIe3a U UX pa3/ielieHue.

5. BsaumopeiicTBue pacTBOPOB XJIOPUIOB M MOAUIOB KaHs C paCTBOPOM HUTpara ceped-
pa.

6. [Tonyuyenue runpoxcuaa meau(1l) u ero B3auMoaeiicTBrE ¢ CEpHON KUCIOTOM.

1. BzaumoneiicTBre pacTBOpa COJIbl C KUCIIOTOM.

8. [TpoBepka 3aKoHA COXpaHEHUsI MAacChl BEIIECTB HA MTPUMEPE B3aMMOICUCTBHS MIETOUYH U
KHUCJIOTHI.

9. [IpoBepka 3aKkoHa COXpaHEHHUs MAcChl BEIIECTB HA MPUMEPE B3aWMOJECHCTBUS IIETO-
uyn uconu xenesa (I11).

10. PasnoxeHue mepokcuIa BOI0OPOAa ¢ TOMOIIbio okcuaa mapranma (1V).

11. 3aMelIeHne KeIe30M MEIH B MEAHOM KYIIOPOCE.

IIpakTnyeckune padoThl

1. 3makomcrtBO ¢ naGoparopHbM obGopymoBanueM. [IpaBuia TeXHUKHM GE30MACHOCTH IIPH Pa-
6oTe B kabuHeTe xumuu. Hekotopsie BuabI padoT.

2. AHanu3 mouBsl

Baxneiimue npeacTaBuTe M HEOPraHM4YeCcKuX BemecTB. Kon4yecTBeHHBbIC OTHOLICHUSI B
XUMMHU

CocraB Bo3ayxa. [lonstre 06 060bEMHOI JO0TE KOMIIOHEHTA MPUPOJIHON Tra30BOM CMECH — BO3-
nyxa. Pacu€r o0bpEma KOMIIOHEHTA Ta30BOM CMECH T10 €r0 0OBEMHOM J10J71€ HHA00OPOT.

Kucnopoa. O3on. [Tonyuenne kucinopona. Codupanue 1 pacrio3HaBaHuE KHCIOPOAA.

XUMHYECKHE CBOMCTBA KUCIOPOJa: B3aUMOJIEHCTBUE C METAJJIaMH, HEMETAJJIaMU U CIOXHBIMU
BeniectBamiu. [Ipumenenne kucinoponaa. KpyroBopor kuciaopoja B Ipupoze.

Oxcuapl. O6pa3oBaHre Ha3BaHUM OKCHUIOB MO uX Gopmynam. CocraBineHue GopMysl OKCHIOB IO
ux HazBaHuAM. [IpencraBuTeny OKCUIOB: BOJA U YIJIEKUCIIBIN ra3, HETalEéHasu3BeCTh.

Bonopon B npupone. Pusnueckue 1 XMMHUYECKHE CBOMCTBA BOJOPOAA, €r0 MOJYYEHHUE U IIpUMe-
HEHHUE.

Kucnotel, ux cocraB u knaccudukamnus. Uagukaropel. Tabnuma pactBopumoctu. ConsHast U
CEpHasl KUCJIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Comnm, ux cocraB u Ha3zBaHus. PacTtBopuMocCTh coneit B Boje. [IpencraBurenu coneil: XJiopusa Ha-
Tpusl, KapOOHAT HaTpus, pocdaT KaIbIIHsL.
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[Tocrosunas ABoraapo. KomuuectBo BemectBa. Mosb. MousipHasi Macca. KpaTtHble eauHULIBI
M3MEPEHUST KOJIMYECTBA BELIECTBA — MWJUIMMOJb M KWJIOMOJb, MUJUIUMOJISIPHAS ¥ KHJIOMOJISIpHAs
MaccChl BEIIECTBA.

Pacu€rel ¢ uCnonb30BaHMEM MOHATUNA «KOJIMYECTBO BELIECTBA», «MOJISIPHAS Maccay, «I10-
CTOSIHHasi ABOTaJIpo».

3akoH ABoragpo. MossipHblii 00bEM ra3o00pa3HbIX BemecTB. OTHOCUTENbHAS INIOTHOCTD OJJHO-
ro rasza no JApyromy.

Kpatnuble emuHuiel u3MepeHus — MUWUIUMOJISIPHBIA ¥ KHJIOMOJISIPHBIN 00BEMBITa3000-
pa3HBIX BEIIECTB.

Pacu€rel ¢ HCHOJIB30BAHMEM TMOHATHM «KOJMYECTBO BEIIECTBA», «MOJISIPHAs Maccay, «MO-
JIIPHBIN 00BEM Ta30BY, «IIOCTOSTHHAsI ABOTaIPO».

Pacu€rel ¢ HCHOJIIB30BAHMEM TMOHATHN «KOJMYECTBO BEIIECTBA», «MOJISIPHAs Maccay, «MO-
JIIPHBIN 00BEM Ta30By», «IUCIO ABOTAIPOY.

I'uapocdepa. KpyroBopot Boabl B npupoje. Pu3nveckue 1 XMMUYECKHE CBOMCTBA BOJIbI: B3au-
MOJEHUCTBUE C OKCHUIAMH.

OcHoBaHusl, ux coctaB. PacTBopuMocTh OCHOBaHUH B Bojie. VI3MeHeHNe OKpacku MHIUKATOPOB B
menouHo cpene. [IpencraBurenu menodeit: THAPOKCUIBI HATPHUS, KA U KalbIUsl.

PactBopurens u pacrBopéHHOe BemecTBo. PacTtBopel. PactBopenue. I'maparsl. Maccosast 1osist
pacTBOpEHHOTO BeniecTBa. Pacuérhl, CBsI3aHHBIE ¢ UCIIOJIb30BAaHUEM MOHSATUSI «MAcCOBasl J0Js pacTBO-
PEHHOTO BEWIECTBAY.

JdeMoHcTpamun

*  Ompexenenne cofep>Kanusi KUCIOPOIa B BO3AYXE.

* [lomyyenue kucmopoja pa3ioKEHUEM IEpMaHTraHaTa Kajius U NepOKCHIaBOA0POIA.

* (CoOupaHue METOJIOM BBITECHEHHSI BO3/1yXa U BOIBL.

* Pacnio3naBaHue KUCIOPOA.

* TopeHue maruus, kesnesa, yris, cepsl U ocdopa B KUCIOPOJE.

*  Komaekuus OKCHIOB.

* [lomydyenue, coOupaHue u pacrio3HaBaHUE BOJIOPOIA.

* T'openue Bomopona.

* BszaumogeiictBue Bogopoa ¢ okcuaom meau(Il).

*  Komnekius MUHEpaTbHBIX KHCIIOT.

* [IpaBuino pa3daBieHUs CEPO KUCIOTHI.

¢ Koiutekuus cojei.

* TaOnuia pacTBOPUMOCTH OCHOBAHUI, KUCIIOT U COJIEH B BOAE.

* HekoTopble MeTaUIbl, HEMETAJIbl U COeIMHEHUs] KOJIMYECTBOM BellecTBa B 1 MOJIb.

*  Mopenb MOTIsIpHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JlaGopaTopHblie ONBITHI

12.TlomyTHEHHE M3BECTKOBOM BOBI IIPH IIPOIYCKAHUM YIIIEKUCIIOTO Ta3a.

13.Tlonyuenne Bomopoaa B3aMMOAEHCTBAEM IUHKA U CONISTHON KHUCIIOTEL

14.PacnosnaBanue KHCIOT UHANKATOPAMH.

15. M3MeHeHne 0Kpacky MHIMKATOPOB B ILEIOYHOM CPEJIE.

16.03nakoMieHne ¢ TpenapaTaMy JOMANIHEH WM IIKOJIBHON aNTeuKH — PAaCTBOPAMH IHEPOK-
CUJla BOJOPO/Ia, CIIUPTOBOM HACTOMKH MOJIa M HAIIATBIPHOTO CIHUPTA.

IIpakTnyeckune padoTnl

3. [Tomyyenue, coOupaHnue U pacrno3HaBaHUE KUCIOPOJa.
4, [Tonmy4yenue, cobupaHue 1 pacrio3HaBaHUE BOAOPOAA.
5. [IpuroroBnenue pacTBOPOB COJIEH C X 3aJaHHON MacCCOBOM JTOJIEH.

OCHOBHBIE KJIACCHI HEOPTAaHMYECKHUX COeTHHEHUIt

O60061eHue cBeieHn 00 OKCHIaX, X KiIacCu(UKAIIMK, HA3BaHUSIX U CBOMCTBAX.

CriocoObI TOTy4eHUST OKCHIOB.

OcHoBaHusl, UX KiaccU(UKaIus, Ha3BaHUS U CBOWCTBA. B3anmoeiicTBre ¢ KUCIOTaMH, KHCIOT-
HBIMH OKCHJIaMH M COJISIMHU. Pa3iokeHne HepacTBOPUMBIX OCHOBaHHMU. CIOCOOBI OTYyYCHUsT OCHOBA-
HHUMH.
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Kucnotsl, nx xnaccudukamnus u HazBanus. OOIMe XUMHUYECKUE CBOMCTBA KUCIOT. B3anmoeii-
CTBUE KHUCJIOT C METaJlJIaMH. DJIEKTPOXUMUYECKHUI psj HANIpsSDKEHUH MeTailioB. B3aumoneicTeue ku-
CJIOT C OKCUJAaMHU METAJLIOB.

B3anMozeincTBre KUCIOT ¢ OCHOBAHMSMU — peaklys HEWTpanu3auuu. B3aumonencTBue KU-
cioT ¢ cosaMu. [lomyuenue 0eCKUCIOPOIHBIXH KHCIOPOICOAEPIKALIUX KUCIIOT.

Conu, ux xinaccudukaius u cBoiicTBa. B3aumoneiicTBue coneit ¢ MeTaiaMu, 0COOEHHOCTH ITHX
peakuuii. BzaumopaencTBue coliei ¢ CoIsIMH.

I'enernueckue psaabl MeTaula U HeMeTaiia. ['eHeTnueckas cBs3b MEXy KilaccaMU HEOpraHuye-
CKHX BEILECTB.

JlaGopaTopHble ONBITHI

17. BsauMmoaeiicTBue oxcuaa KaiablUs ¢ BOJOM.

18. [ToMyTHEHHE U3BECTKOBOM BOJIBI.

19. Peakiuus nHeltpanuzaiuu.

20. [Monyuenue ruapokcuaa meau (1) u ero B3auMoaelicTBHE ¢ KMCIOTOM.
21. Pasnoxenue ruapokcuna meau (1) mpu narpeBanuu.
22. B3auMozelicTBIE KUCIOT ¢ METAIaMH.

23. B3auMoeiicTBHE KUCIIOT C COJISIMH.

24, O3HaKOMIIEHHE C KOJUIEKIIUEH COIIEHA.

25. BiaumoneiictBue cynbdata meau(Il) c sxenezom.

26. BiaumoeiicTBIE coeii ¢ COsIMHU.

217. [eHeTnyecKast CBSI3b HA IPUMEPE COCANHEHUI MEIH.

IIpakTuyeckue padoThl

6. Pemenue sKCrIepiMEHTATBHBIX 3a7a4.

IMepuonuyeckuii 3axkon u Ilepnoauyeckas cucrema xummuuyeckux 31emenToB {. U. Mennae-
JieeBa U CTPOEHHE aTOMa

EcrecTBeHHBIE ceMeCTBA XUMUUECKUX 3JIEMEHTOB: IIEJIOYHbIE U HIEJIOYHO3EMEIbHbBIE METAILIIBI,
rajloreHbl, UHepTHbIE (OnaropoaHbie) ra3sl. AMpOTepHOCTb. AM(OTEpHbIE OKCHABI U THAPOKCHUJBI.
KommiekcHbie conu.

Otkportue JI. U. Menaeneessim [lepuoandeckoro 3akona u coznanue uM [lepuoaudeckoit cuc-
TeMbl XUMUYECKUX IJIEMEHTOB.

ATOMBI Kak (popMa CyIIECTBOBAHUSI XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHHUH
aToMOB. Jloka3aTenbCcTBa CIOKHOCTH CTpoeHHUs: aromMoB. OmbiTel Pedepdopaa. [lnanerapuas monens
CTPOCHUS aTOMa.

CocTaB aTOMHBIX s/I€p :POTOHBI, HEUTPOHBL. OTHOCUTENbHAS ATOMHAs Macca.

B3anmMoCBsA3b MOHATHI «IIPOTOH», KHEUTPOHY», KOTHOCUTEIbHASI ATOMHASI MacCay.

Mukpomup. OnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHX 3JIEMEHTOB
NeNe 1-20. IMTonsiTre 0 3aBEpIICHHOM JJICKTPOHHOM YPOBHE.

N3otonbl. dusnueckuii cmpicn cumBonuku [leproauueckoit cuctemsl. CoBpeMeHHas popmyu-
poBka Ilepuoaudeckoro 3akoHa. Mi3MeHeHUs CBOWCTB JIEMEHTOB B MIEPHOJAX M Tpynmnax, Kak QyHK-
IIUsL CTPOEHUS STIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCcTHUKa dJIEMEHTa-MeTala U 3JIeMEeHTa-HeMeTaJla Mo X nosiokenuto B [lepuoanye-
CKOM cucteMe xumuueckux ineMeHToB Jl. 1. Menzaeneesa.

JdemoHcTpanuu

*  Paznuunbie (opMbI TAOIUIl TEPUOANUECKON CHCTEMBI.

*  Mognenupoanue noctpoenus [lepnoanueckoit cucrems! J. 1. Menneneesa.

*  Mojenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.

* Moaenu aToMOB 31eMeHTOB 1—3-T0 mepuo10B

JlaGopaTopHbie ONBITHI.

28. [Tonydenue ampoTepHOro THAPOKCHUIA U UCCIIEIOBAHUE €TO CBOMCTB.

XumMnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/ILHBIE PeaKINU

WNonnast xumuueckas cBsizb. MoHBI, 00pa3oBaHHbIE aTOMaMU METAUIOB M HEMETaIoB. CXeMbI
o0pa3oBaHMsI MOHHOW CBSA3M JUIsl OMHAPHBIX coenuHeHuil. oHHbIe KpUCTaIIndeckue peméTku u Gpu-
3MYEeCKHE CBOMCTBA BEIIECTB C 3TUM THUIIOM peméTok. [lonsaTre o popMynpHON eMHULIE BEIECTBA.
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KoBasieHTHas XxuMudeckasi CBs3b. DJEKTPOHHBIE U CTPYKTypHble (hopMyibl. KoBaneHTHas He-
noJisipHasi cBsi3b. CxemMbl 00pa3oBaHMs KOBAJICHTHOM CBSI3U JUIsi OMHAPHBIX COeAMHEHHUH. Monekymsp-
HBIE ¥ ATOMHBIE KPUCTAJUNINYECKUE PEIIETKH, U CBOMCTBA BEILIECTB C 3THUM TUIIOM PELIETOK.

DNeKTPOOTPULATENBHOCTD. Py anexkTpooTpunatenibHocTH. KoBasieHTHas mosisipHast XMMHUYECKast
cBs3b. Jlunosb. Cxembl 00pa30BaHMs KOBAJIECHTHOM MOJSIPHOW CBA3M Ul OMHApPHBIX COEAMHEHH.
MounekyJIIpHbIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BELIECTB C 3TUM TUIIOM PELIETOK.

Merannuyeckass XMMHYECKas CBsI3b WM METAUINYECKas KPUCTAJUIMYECKas PpelETKa.

CBoiicTBa BEILIECTB C 3TUM THIOM pelIETOK. EanHas npupoia XUMUUYECKUX CBSI3EH.

Crenenp okucnenus. CpaBHEHUE CTENIEHU OKMCICHHS U BaJICHTHOCTH. lIpaBuina pacuéra creme-
Hel OKHCIIeHUs 10 (OopMyJiaM XHMHUYECKUX COSTMHCHUN.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakiuy. OnpeneneHue CTeneHel OKUCICHUs JUIs DJIEMEH-
TOB, OOpa3ylOIIMX BEIIECTBA pAa3HBIX KJIaccoB. Peaknuu HMOHHOrO OOMEHAa M OKHUCIHMTEIbHO-
BOCCTAHOBUTENbHbIE peakui. OKUCINTENb U BOCCTAHOBUTENb, OKUCICHUE U

BOCCTaHOBJIICHHE. CocraBieHueypaBHEHUN OKHCIIH-
TEJIbHO-BOCCTaHOBUTENIBHBIX peakuUiMETO0M JIEKTPOHHOrO OalaHca.
JdemMoHcTpanuu

* Buneo ¢pparMenTsl u crnaiiapl «MoHHAsS XUMUYEcKas CBSI3b ».

* Kosneknus BemecTB ¢ HOHHOM XUMHAYECKON CBS3BIO.

*  Mojenu HOHHBIX KPUCTAIIMYECKUX PELIETOK.

* Buneodparments! u cnaiipl «KoBaJIeHTHASIXUMUYECKAS CBS3bY.

e Komnekuus BenecTB MOJIEKYJISPHOIO U aTOMHOT'O CTPOEHUS.

*  Mojenu MOJIEKYJISIPHBIX U ATOMHBIX KPUCTANIMYECKUX PEILETOK.

* BuneodparmeHTs! u ciaiiipl «MeTamuinueckas XUMHUECKask CBA3bY.
e Komnekuusa «MeTtaisl U CIJIaBbD».

*  BsaumojeiicTBHe IIMHKA C CEPOii, CONSIHOM KucioTou, xopuaom meau (I1).
* T'openune maruus.

* BsammopaeicTBHe XJIOPHOUM U CEPOBOLOPOIHOM BOJBI.
JlaGopaTopHble ONBITHI

29. N3roroBnenune Moaenu, MLTIOCTPUPYIOLIEH CBOMCTBA METAJNINYECKON CBA3U
I nonyroaue II moayroamue Bcero
1 der- 2 3  yer- 4 der- |3aroj
K.p. 1 1 1 1 4
IIp.p. 3 2 1 6
9 knace

(68 uacos, 2 yaca B He/1eJII0)

IToBTOpeHUe 1 00001IeHNE CBEIeHNI 10 Kypcy 8 Kiacca

bunapusie coenuaenusi. OKCUIBI COJIEO0PA3YIONIUE U HECOJIEO0Pa3yIOIIHE.

I'mapokcuabl: ocHOBaHMs, aMpOTEpHbIe, KUCIOThI. CpelHue, KUCIIbIe, OCHOBHBIE COJIH.

O06001eHre cBeeHUH 0 XMMHUYECKUX peakiusax. Kimaccudukanuss XUMHUYECKUX pEaKIHi Mo
Pa3IMYHBIM OCHOBAHUSAM: COCTaBY M YHCIY PEAarupyrouux U oOpa3yIOIIMXCs BEIIECTB, TEIIOBOMY
a¢dexTy, HanpaBIEeHUIO, U3MEHEHUIO CTETIEHEN OKHCIEHMS 3JIEMEHTOB, 00pa3yoIlIUX pearupyrounme
BEIIECTBA, (pase, UCIOIb30BAaHUIO KaTaIU3aToPA.

[ToHATHE O CKOPOCTH XMMHYECKOH peakiuu. DakTophl, BIUSIONIME HA CKOPOCTh XUMHYECKUX
peaKIMii: Tprupoa pearupyrouix BEIIeCTB, UX KOHIIEHTpAaLus, TeMIepaTypa, IJIoa b CONPUKOCHO-
BEHUs, HAIMYKE KaTanusaTopa. Karamus.

JdemoHcTpanuu

*  O3zHaKOMJIEHHE C KOJUJIEKLIHSIMU METAJIJIOB U HEMETAJUIOB.

*  O3zHaKOMJIEHHE C KOJJIEKLIHSIMU OKCUIOB, KUCIIOT U COJIEH.

*  3aBUCHUMOCTb CKOPOCTH XUMHUYECKOH PEaKIMU OT MIPUPOJIbl PEarUPYIOIINX BEIIECTB.

*  3aBUCHMOCTH CKOPOCTH XHMHUYECKOH PEaKIK OT KOHIICHTPAIIUU pearupyroinx BEIIeCTB.

* 3aBUCHMOCTb CKOPOCTH XMMHYECKOH peakIuM OT IUIOIIAAX COINPUKOCHOBEHMS pearupyro-
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ITUX BEIIECTB («KHUTISAIIUNA CII0M»).

*  3aBHUCHUMOCTb CKOPOCTH XMMUUYECKON peakluy OT TEMIIEPATyphl pearupyrominX BemecTB.
JlabGopaTopHbie ONBITHI

B3anmoaeiicTBre aMmMuaka U XJa0pOBOJOPOIA.

Peakuus neltpanuzaiuu.

Hab6mronenue TeroBoro addexra peakiuu HenTpaau3aiiy.

BsaumonetictBre cepHoii kucinoTsl ¢ okcuaom meau (11).

Pasnoxxenue nepokcua BOAOPOa ¢ MOMOIIBIO KaTanasbl KapTodens

3aBUCUMOCTh CKOPOCTH XMMUYECKON peakuy OT IPUPOJIbl pearupyrouux BeecTs Ha

IpUMepe B3aUMOJICHCTBUS paCTBOPOB THOCYINIb(aTa HATPUs U XJopHIa Oapusi, THOCYIb(haTaHATPUS U
COJITHOM KHCIIOTBI.

oukwnE

1. 3aBMCHMOCTh CKOPOCTH XUMHUYECKON PEAKIMU OT IPHUPOIBI METAIIOB IIPU KX B3aUMO-
JNEUCTBUM C COISIHON KHUCIOTOM.

8. 3aBMCHMOCTb CKOPOCTH XMMHYECKON PEAKIMU OT MPUPOALI KMCIOT IPH B3aUMOIEHCT-
BUMHX C JKEIE30M.

9. 3aBUCHMOCTbL CKOPOCTH XMMHYECKOM PEAKIMH OT TEMIIEPATYPHI.

10.3aBrCHMOCTL CKOPOCTH XMMHUYECKON PEAKIIUM OT KOHIEHTPALIUH.

11.3aBucHMOCTS  CKOPOCTH XHMMHYECKOM pEaKIud OT IUIOMAAd  CONPUKOCHOBEHUS
pearupyroIuX BEIIECTB.

12.3aBrCcHMOCTL CKOPOCTH XMMHUYECKOM PEAKIIUM OT KaTaIM3aTopa.

XuMH4YeCKHe peakiui B paCTBOPAaX JIeKTPOJIUTOB

[TonsTHEe 00 2JIEKTPOIUTHYECCKON JMCCOLNMAIMK. DJICKTPOJIUTHI U HEAICKTPOIUTHL.. MexaHnu3m
JUCCOIMAIIUHU DJICKTPOJIUTOB C PA3JIMUHBIM XapakTepoM CBs3U. CTENeHb AIEKTPOIUTUUECKON TUCCO-
nuanun. CHIIbHBIC U CTa0bIe 3JIEKTPOJIHUTHI.

OcCHOBHBIE TIOJIOKEHUS TEOPUH IICKTPOITUTHICCKON aucconmanuu. Kiiaccupukanus HOHOB M BX
cBoiicTBa. KHCIOTHI, OCHOBaHMSI U CONM KaK AJEKTPONUTHI. VX KiaccuuKaius U IMCCOMAIINS.

OO0mre XUMUYECKUE CBOMCTBA KHUCIOT: U3MEHEHHUE OKPACKU MHAMKATOPOB, B3aMMOJICUCTBHUE C
MeTaJlJIaMi, OKCHJIaMU U THJIPOKCHJIAMU METAIIJIOB M COJSIMHU. MOJNEKYIsIpHbIE U HOHHBIE (TIOJHBIE U
COKpalIEHHbIE) YPaBHEHUS pEaKIIUM.

XUMUYECKUN CMBICI COKPALIEHHBIX YPaBHEHUH. Y CIOBHS NMPOTEKAHUS PEAKLMN MEXIY DJIEeK-
TPOJIUTAMH JI0 KOHITA. Psii akTHBHOCTH METaJIOB.

OOuIue XMMHYECKHE CBOMCTBA INENIOYCH: B3aMMOJACHCTBHE C KHCIIOTAMM, OKCHUJAMH HEMETall-
70B, cossiMH. OO0IIMe XMMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMM: B3aMMOJEHCTBHE C KHUCIIO-
TaMH, pa3ioKeHHUE MPU HarpeBaHUU.

OO0mue XMMHUYECKHEe CBOMCTBA CPEAHUX COJICH: B3aUMOJACHCTBUE C KHCIOTaMH, IIEJI0YaMH, CO-
JISIMH B MeTalllIaMu. B3auMoeiicTBre KUCIIBIX COJICH CO IICI0YaMU.

IMaaponus, kak 0OMEHHOE B3aMMOJIEHCTBUE COJEeH ¢ BOJOW. ['Maponu3 COIM CUIBHOTO OCHOBA-
HUS U cllabol KUCTIOTHI. [ uaponu3 conu c1aboro oCHOBaHUS M cuiIbHON kucnoThl. [lIkama pH.

CBolicTBa KHCIIOT, OCHOBaHUW, OKCHJIOB M COJIEH B CBETE TEOPUM DIECKTPOJIUTHUYECKON UCCO-
LHALNUHA U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.

JdemoHcTpanmu.

* HcnblTanue BENIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOAHOCTD.

*  3aBUCHUMOCTbD AJIEKTPOIPOBOJIHOCTH YKCYCHOU KUCIIOTHI OT KOHIIEHTPALIUH.

* JIBWKEHUE OKPAIICHHBIX HOHOB B AJICKTPHUYECKOM TI0JIE.

* Ormpezenenne xapakrepa cpeibl B pacTBOpax coJjeil.

JlaGopaTopHbIe ONBITHI.

13. Jucconmarusi cabbIX 3JEKTPOJIUTOB HA PUMEPE YKCYCHOM KUCITOTHI.

14, N3meneHne okpacku MHIUKATOPOB B KUCIOTHOM Cpeie.

15. Peaknus HeliTpanu3anuy pacTBoOpa MEIOYH Pa3TMIHBIME KHCIOTAMH.

16.Tlony4enne ruapoxcuna meau (11).1 ero B3anmoaeicTBIE C Pa3IHYHBIME KHCIOTAMH.

17. BzaumopeiictBue cuibHBIX KUCIOT ¢ okcuaoM meau (11).18-20. B3aumoneiicTBue Ku-
CIIOT C METaJIJIaMHU.
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21. KauecTBeHHast peakiys Ha KapOOHAT-HOH.

22. ITonyyenue CTyHs KPEMHUEBOUN KUCIIOTHI.

23. KauecTBeHHast peakiys Ha XJIOPH - WK CYIb(aT-HOHBI
24. M3MeHeHne OKPAaCKH MHIMKATOPOB B ILEIOYHOM CpEJIE.
25. B3anMoaelicTBUE MEN0YEN ¢ YIIIEKUCIBIM Ta30M.

26. KauecTBeHHast peakiys Ha KATHOH aMMOHHUSL.

27. IMonyuenue ruapoxcuaa meau (11).

28. Paznoxenue rugpoxcuna meau (11).

29. BsaumoelicTBue KapOOHATOB ¢ KUCIOTAMH.

30. [Monyuenne ruapokcuna xenesa(11).

31. BsaumoseiicTsue xenesa ¢ pactBopoM cyiabdara meau (1)

IIpakTuyeckne padoTsl

1. CpoiicTBa KUCIOT, OCHOBAHUN, OKCHUJIOB U COJIEH B CBETE TEOPUU DIIEKTPOIUTUUECKON JTUCCO-
LMAIUHU U OKUCIIUTEIbHO ~-BOCCTAHOBUTEIbHBIX peaKLnit

HemeTaiibl 4 MX cOeJUHEHUS

CrpoeHue aToMOB HEMETAJUIOB U X IosiokeHue B [lepuoanueckoit cucreme. P anekrpoorpu-
natenbHOCTH. Kpuctaminueckue peméTku HeMeTaIoB — MPOCTBIX BEIIECTB. AJUIOTPONUS U €€ Mpu-
yiHbl. PU3NYecKue CBOMCTBa HeMeTaoB. OOLIMe XMMUYECKUE CBOMCTBA HEMETAJUIOB: OKHUCIUTENb-
HbIE U BOCCTAaHOBUTEIIbHBIE.

l"anmorensl, cTpoeHne UX aTOMOB U MoOJIeKyl. PU3nuecKue U XMMHUECKHUE CBOMCTBA TaJOrCHOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB I'aJIOTEHOB B 3aBUCUMOCTHU OT UX MosiokeHusB [lepuoanueckoit
cucreme. Haxox1eHre rajJoreHoB B MPUPOJIE U UX MONTyYeHHEe. 3HaYCHHE U PUMEHEHHNE raJIOr€HOB.

["aoreHoBOIOPOBI U COOTBETCTBYIOIIME UM KHCIOTHI: TUIABUKOBAs, COJISTHASI, OpPOMOBOIOPO/I-
Hasi, nogoBogopoaHas. ['anmorennapl. KauecTBeHHbIE peakuu Ha rajJoreHua- HoHbl. [Ipumenenue co-
€IMHEHUH TaJIOreHOB U UX OMOJIOTUYECKas POJlb.

O6mas xapaktepuctika snneMeHToB VIA-rpynmnel. Cepa B mpupoje U e€ noiaydeHue. AJioTpor-
Hble MOJAM(UKAIIUU CEpPhl U UX CBOWCTBA. XMMHUECKHE CBOMCTBA CEpbl U €€ MPUMEHEHUE.

CepoBoJIOpOJI: CTPOCHHE MOJIEKYIbI, (U3NUYECKHE U XUMUUECKUE CBOMCTBA, OJyUYeHHE U 3Haye-
Hue. CepoBogopoanas kuciora. Cynbhuasl 1 ux 3HaueHue. JIroMuHODOPHI.

Oxcup cepsl (1V), cepuucras kuciora, cynbhuThl. KauecTBeHHas peakius Ha CyIb(QHUTHOH.

Oxcun cepot (VI), cepras xucnota, cynbdarel. Kpucramioruaparsl. KadyecTBeHHas

peaxius Ha cynb(dar-uoH.

Cepnas KMCIIOTa - CUJIBHBIN 371eKTpoauT. CBOMCTBa pa30aBIeHHON CEpPHOIM KUCIOTHI, KaK TUITNY-
HOM KHCJIOTHI: B3aUMOJACHCTBHE C METAJUIAMU, OCHOBHBIMU U aM(OTEPHBIMU OKCUAAMH, OCHOBAHUSIMU
1 aMm(pOTEepHBIMU THIPpOKCHIaMU, cosisiMu. KauecTBeHHas peakuus Ha Cyiab(daT- HOH.

OO0mas xapakTepucTUKa 3JEMEHTOB VA-Tpymibl. A30T, CTPOCHHE aToMa U MOJEKybl. Pu3nde-
CKH€ ¥ XMMHUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OUoIoruyeckas posb.

AMMUaK, CTpOEHHE MOJIEKYJbl U (PU3NYECKUE CBOWCTBA. AMMHauHas BOJa, HAIIATBIPHBIN
CHUPT, TUAPAT aMMHUakKa. JJOHOPHO -akLEeNTOPHBI MexaHU3M 00pa3oBaHUs KaTHMOHAa aMMOHMs. Boc-
CTAaHOBUTEJbHBIE CBOMCTBa amMmMuaka. Colu aMMOHMS M UX NpuMeHeHue. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHUSI.

Oxcuzpl a30Ta: HecoJeoOpasyrolue M KHUCIOTHBIE. A30THCTast KUCIOTa M HUTPHUTHI.

A30THas KuCnoTa, €€ NoJydeHne u cBorcTea. Hurpartsl.

docdop, crpoenue atoma u amtorponus. Pochuasl. Pochun. Oxenn pochopa(V) u oprodoc-
dhopnas xkucnora. Docdater. Dochopubie ynooperus. MHcek U b

OOmast xapaktepucTika 31eMeHToB |V A-Tpynmnbl: 0COOEHHOCTH CTPOEHHS] aTOMOB, MPOCTHIX
BEIIECTB U COCIMHEHUI B 3aBUCUMOCTH OT IMOJIOKEHUS 3JIeMeHTOB B Ilepuoanyeckoii cucreme. Yrie-
poll. AnmnoTpornHbeie MoauduKanun: anmas, rpadgur. AMopHBIA yriaepoa U ero copra: caxa, akTUBHU-
pOBaHHBIN yroib. AfcopOuus. XumMuueckue cBoicTBa yriaepoaa. Kokcoxumuyeckoe Ipou3BOACTBO U
ero npoaykuus. Kapouusl.

Oxcun yrimepoma(ll): crpoenne Mosnekyisl, monyueHue u ero coiictBa. Okcun yraepoaa(lV):
CTPOEHHUE MOJIEKYJIbI, TIOJIyYEHHE U €r0 CBOMCTBA. YTOJbHasA KucaoTa. Conu yroabHON KUCIOTHI: Kap-
OoHaThI U TUIPOKapOOHaThl. TexHuYeckas ¥ MUILEeBasi Co/a.
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Heoprannueckue m opraHuyecKkue BEUIECTBA. YTJIEBOJAOPObl. XUMUUYECKOE CTPOECHUE OpraHu-
YECKUX BEILECTB, KaK MOPSAJIOK COSAMHEHUSI aTOMOB B MOJIEKYJIE€ IO BaJICHTHOCTH.

Mertan, 3TaH, Kak npezeibHble YIIeBOIOPOAbl. DTHIIEH U alleTUJICH, KaK HempeaeibHble (HeHa-
CBILIECHHBIE) YIIIEBOAOPOAbL. I'opeHue yrieBonopooB. KauecTBeHHbIE peakliMi HaHENPEAEIbHbIE CO-
€ANHEHUS.

OTUIIOBBIN CIIUPT, €0 MOJIy4eHUE, MPUMEHEeHHe U (pusuonorndeckoe aerictue. TpéxaroMHbIid
cnupT rimuepuH. KauectBeHHas peakiysi HA MHOIOATOMHBIE CIIUPThL. Y KCyCHast

- IPEJCTaBUTEIIb Kacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u cBoiictBa. Kpemuuii B npupoje. CHIIMIUABI U CUJIAH.

Oxcupn kpemuusi(1Y). KpemnueBas kuciora u €€ coiu.

[Ipou3BoacTBO crekna u neMeHTta. [Ipoaykuus CUIMKaTHON MPOMBIIIIIEHHOCTH: ONTUYECKOE BO-
JIOKHO, Kepamuka, dpapdop, hasac. OnTrudeckoe BOJIOKHO.

Hemerannst B npupoae. @pakiroHHas IeperoHka KUJIKOTro BO3yxa Kak crnoco0 MoyydeHus Ku-
ciopona, a3oTa, aprona. [lomyuenue pocdopa, kpemHus, xjaopa, Hoja. DIEKTPOJIU3 PACTBOPOB.

[Tonyuyenue cepHON KUCIIOTBL: CHIPbE, XUMU3M, TEXHOJIOTMYECKAsl CXEMa, METOT

KHUIISIIIETO CIOsI, TPUHIUIBI TEIUI00OMEHa, TPOTUBOTOKA U IupKysaiuu. Oneym. [IpousBoacTtso
aMMHaKa: ChIpb€, XMMU3M, TEXHOJIOTMYECKAs CXema.

JdeMoHcTpamun
Komnexknus HeMeTauios.
Mopenn KpUCTaJUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJIIPHBIE.
O30HATOP U NPUHLIUIIBI €70 PAOOTHI.
I'openue HeMeTaIoB - MPOCTHIX BELECTB: cephl, hochopa, IpeBECHOro YIJIsl.
OO0pa3s1bl TaloreHoB - MPOCTHIX BELIECTB.
B3aumoeicTBue rajjoreHoB ¢ METalIaMHu.
BeiTecHenue xyopa 6poMoM W 0712 U3 pacCTBOPOB UX COJIEH
Komtekuyst mpupoaHBIX COEIMHEHUH XJ10pa.
B3aumoneincTsue cepsl ¢ METAJUIAMH.
I'openue cepsl B kucIopoae
Komnnexkuust cynbuaHbx pya.
KauecTBeHHas peakiuus Ha cysl1bpUI-UOH
ObeclBeunBaHUE OKPAIIEHHBIX TKAHEN U 1IBETOB CEPHUCTBIM T'a30M.
B3anMozeincTere KOHIEHTPUPOBAHHOM CEPHOM KHCIIOTHI C MEJIBIO.
OOyrinuBaHH€e OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTOM.
Huarpamma «CocTaB BO3yxay.
Buneogparments! u cnaiinel «IItnubu 6a3apb».
[Tonmyyenue, coOupanue U pacro3HaBaHWE aMMHUAaKa.
Paznoxenue Ouxpomara aMMOHHS.
B3anMozeicTBre KOHIEHTPUPOBAHHOW a30THOM KUCIIOTBI C MENBIO.
['openune yvepHoro nmopoxa
PasnosxeHnne HuTpara Kanus 1 TOpeHHe IPEBECHOTO YTroJIbKa B HEM
OO6pa3iel MPUPOIHBIX coeanHeHuH docdopa.
I'openue ocdopa Ha BO3TyXe U B KUCIOPOJE.
[Tonyuenue 6emoro dochopa 1 UCTIBITAHNE €TI0 CBONCTB
Komnexnust «O6pa3iisl MpUPOTHBIX COSTUHEHUN YTIEpOIay
e [loprper H. /I. 3enunckoro. Ilornomenne akTuBUpOBaHHBIM YITIEM pacTBOPEHHBIX BEIIECTB
WJIM Ta30B.
e  YCTpOMCTBO MPOTUBOTA3A.
Mopenn MoneKyJs1 MeTaHa, 3TaHa, STUJIEHA U AlleTUIICHA.
BsaumopeiicTBue sTuieHa ¢ OpoMHOI BOJIOM U pacTBOPOM MepMaHTraHaTa Kajusl.
OO01ne XMMHUYecKue CBOMCTBA KUCIIOT Ha IPUMEpPE YKCYCHOW KHCIIOTHI.
KauecTBeHHas peakiysi Ha MHOTOATOMHbIE CTTUPTHI.
Komnexmust «O6pa3iubl IPUPOJHBIX COSAMHEHUI KPEMHUS».
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Komrekuus crekita, KEpaMUKH, LIEMEHTA U U3ACIIUN U3 HUX.
Komnekuust npoayKuuy CUIMKaTHONW IPOMBIIUIEHHOCTH.
Buneodparmentst u cnaiinel «IIpon3BoACTBO CTEKIA U LIEMEHTaY.
Komnekuus «IIpupoaHble COETUHEHNS HEMETATIIOBY.
Buneodparmentst u cnaiinbl «DpakiponHas meperoHka >KuaKoro BO3ayXa
e BuneodparmenTsl u cnaiinbsl «[lomyueHue Bogopoaa, KUCIOPOIa U TaIOT€HOB 3JICKTPOIUTH-
YECKUM CIIOCOOOMY.
e Mogenu annaparoB AJs IPOU3BOACTBA CEPHON KUCIIOTHI.
Moznenb KUIAIIEro Ciosl.
Mognenb KOJIOHHBI CHHTE3a aMMHUAKa.
Buneodparmentst u cnaiinsl «IIpon3BoACTBO CEPHOI KHCTOTHIY.
Buneogparmentst u ciaiinsl «[Ipon3BoacTBO aMMHUaKay.
Komnekuust «CpIpb€ 15 NOTyUEHUs] CEPHONU KUCIOTBI.
JlabopaTopHblie ONbITHI

32. Pacro3naBanue rajioreHu1-HOHOB.

33. KadecTBEeHHBIE peaKIuK Ha CYIb(aT-UOHBI.

34. KauecTBeHHas peakiys Ha KaTHOH aMMOHHSI.

35. XUMHUYECKHE CBONCTBA a30THOM KMCIIOTBI, KaK 3JIEKTPOJIUTA.
36. KauectBennsle peakuuu Ha GochaT-uoH.

37. [Tosy4eHue U CBOMCTBA YTONBHOM KUCIIOTHL.

38. [Iporyckanue yriekueioro ra3a uepes pacTBOp CHIIMKATa HATPHUSI
IpakTu4eckne paGoThbl

2. U3yuenue CBOMCTB CONSHON KHMCIIOTHI.

3. N3yueHne CBOMCTB CEPHOM KUCIIOTBHI.

4, [Tosy4eHre aMMUaKa M H3y4EHHE €r0 CBONCTB.

5. [Tosy4eHue yrieKnucaoro ra3a u u3y4eHue ero CBOMCTB.

MeTajiibl M X COeTUHEHHUS

[Tonoxenue meraioB B [lepronnueckon cucreme xumuuyeckux aimemeHToB 1. . Menneneesa,
CTPOEHUE MX aTOMOB M KPUCTAJUIOB. MeTayuinyeckas CBs3b M METAUIMYECKas KPUCTAJUIMYECKas pe-
mérka. dusndeckre CBOWCTBAa METAIIOB: AJIEKTPO- M TEILIOMPOBOIHOCTD, OTPAKAIOIAs CIOCOOHOCTH,
MIaCTUYHOCTh. CIuTaBbl YEPHBIE U I[BETHEHIE.

Mertamibl Kak BOCCTAaHOBUTEIHU. DJIEKTPOXUMUYECKUN Psii HampskeHud. B3aumopeiictBue me-
TaJUIOB C HEMETAJUIaMH, OKCHUJIaMU, KUCTIOTaMH, COJIAMH. AntoMuHoTepmusi. CTpoeHHe aTOMOB U MPO-
CTBIX BEIECTB IIEIOYHBIX METAIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMHUYECKUX CBONCTB IIEITOYHBIX
METAaJUIOB OT 3apsiA0B sifiep uX aToMOB. OKCHUIIBI M THAPOKCHIBI METOYHBIX METAJIJIOB, UX TOJyUYEHHE,
CBOWCTBA, MPUMEHEHHE. BakHENIIMEe CONMM MIETOYHBIX METAIJIOB, UX 3HAYEHHUE B KUBOW W HEKUBOU
MIPUPOJE U B KU3HHU YEIIOBEKA.

CtpoeHue aTroMOB U MPOCTHIX BEHIECTB IMIEIOYHO3EMENbHBIX META/UIOB. 3aBUCUMOCTh (hr3nye-
CKMX UM XMUMHMUYECKHX CBOMCTB LIEJIOYHO3EMEIbHBIX METAJUIOB OT 3apsA0OB siep UX aTroMoB. OKCUIBI U
TUIPOKCHJIBI IIEIIOYHO3EMENIBHBIX METANIOB, UX MOJIYYEHHE, CBOWCTBA M NpUMEHEHHE. BaxHenmue
CONU MIENOYHO - 3€MENIbHBIX METAJUIOB, UX 3HAUY€HWE B MPHUPOJE M KU3HU uenoBeka. KapOoHaTsl u
TUAPOKAPOOHATHI KAJTBITHS.

XéctrkocTh BOABI: BpeMEHHass M mocTosHHas. CrocoObl YCTpaHEHUs BPEMEHHOH >KECTKOCTH.
Crnioco0Osb1 ycTpaHeHHst TocTOsSHHOM kEcTkocTu. MonuTsl. CoelMHeHHs allfOMUHUS B IpUpojie. XUMH-
Yeckue CBOoicTBa amoMuHHSI. OCOOEHHOCTH OKCHAA M THAPOKCHA aTOMUHUS KaKk aM(OTEpHBIX CO-
eauHeHu. Baxxuenme comn amroMuHus (XJI0pud, cyibdar).

OcoOenHocTH cTpoeHust aToMa xelnesa. JKene3o B mpupoje. BaxHeimue pyast xene3a. OKCHIbI
u rugpokcuanbl xenesa(ll) u xenesa(lll). Conm xeneza(ll) u xxeneza(lll). O6napyxeHne nOHOB Ka-
THOHOB jKeJie3a B paCTBOpE. 3HaUEHUE COCTMHEHUI JKere3a.

Koppo3us xumuyeckas v 2JIeKTpOXUMUYECKas. 3aliuTa METALIOB OT KOPpo3un. MeTasuibl BIIpH-
poze: B cBOOOTHOM BHe U B BUJEe coenuHeHuid. [lonstue o Mmetamnyprun. Y€pHas U 1iBETHasI MeTal-
nyprus. [TupomeTramnyprus, ruipoMeTauTyprus, 31€KTPOMETAILTYPrHUsl.

Jlomennslii mporecc. [lepepaboTka yyryHa B CTaib. DJIEKTPOJIN3 PACILIABOB.
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JdemoHcTpauuu

* BsaumopneiicTBHUE HATPUS, JIUTHUS U KLU C BOJIOM.

* ['opeHue HaTpus, MarHUs U KeJie3a B KUCIOPOJIE.

*  Bcrblmka TEpMUTHOW CMECH.

* BsaumozeiicTBHE CMECHU ITOPOIIKOB CEPBI U JKEJI€3a, IUHKA U CEPBL.

* BzaumojelcTBHE aTIOMUHUS C KUCIOTAMM, IIEI0YaMU U BOJIOM.

* BzaumojelcTBHE )Kee3a U MU C XJIOPOM.

* BsaumogeiicTBue MeaU ¢ KOHLIEHTPUPOBAHHOMN CEPHON KUCIOTOW M a30THOM KMUCIOTOM (pa3-
OaBJICHHOW M KOHIICHTPUPOBAHHOM ).

*  Okpacka IUIaMEHU COEJUHEHUSAMHU LETOYHbIX METAJLJIOB.

*  Okxpacka 1aMeHu COeIMHEHUSIMU IIETOYHO3EMENIbHBIX METAILIOB.

e TameHue U3BECTHU BOJIOH.

¢ IlomyueHue KECTKON BOABI B3AUMOJIECHCTBUEM YIVIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.

* VYcTpaHeHue BPeMEHHOM KECTKOCTH KHUIISTYEHHUEM U TOOABKOW COJIBI.

* VcTpaHeHHE MTOCTOSTHHOM KECTKOCTH TOOABKOM COJIBI.

*  VoHWTBHI M IPUHIIUI UX IEUCTBUS (BUACO(PparMeHT).

e Kotekuus NpupoaHbIX COEAUHEHUIN aTFOMUHUS.

*  BuneodparmenTsl u cnaiiabl «OKCH]T AIFOMUHHS U €70 MOAU(DHUKAIIUI.

* Jlomydenue am(pOTEpPHOTO TUAPOKCHIA ATTFOMUHHUS U UCCIIEIOBAHUE €TI0 CBOMCTB.

e Komnexkuus «XMMHUYECKHE UCTOYHUKH TOKA».

* Pe3ynbTarhl JUIMTEIBHOIO S3KCIEPUMEHTA MO0 U3YUYEHUIO KOPPO3UH CTAJIbHBIX U3JEI1I B3aBU-
CUMOCTH OT YCJIIOBHMI IPOLECCOB.

*  Boccranosienue meau u3 okcuaa meau(11) Bogopomom.

* Buneodparments! u cnaiinbl «[Ipon3BoaCTBO YyryHa U CTAIMY.

* Buneodparments! u ciaiiabl «M3nenus U3 uyryHa u craiumy.

*  BuneodparmenTs! u crnaiiap! « [poM3BOICTBO aTFOMUHUS.

JlabopaTopHbIe ONBITHI

39. B3aumopeiictBue xene3a ¢ pactBopom cynbhata memu(ll).
40. ITony4yeHue U3BECTKOBOM BOJBI U OIBITHI C HEH.

41. [Monyuenne ruapokcuios xeneza(ll) u (111).

42. KauecTBeHHBIE peakIMM HAa KATHOHBI JKEJe3a
IIpakTnyeckune padoTnl

6. [Tonmy4yeHue sxecTKON BOJIBI U CITOCOOBI €€ YCTpaHEHHS.

7. Pemenne skcriepuMeHTanpHbIX 3a/1a4 110 TeMe «MeTab.

XuMHS U OKPYKAOIIAs cpeaa

Crpoenue 3emiu: S1po, MAaHTHs, 3€MHasi Kopa, UX XUMHYeckuil coctaB. Jlutocdepa meé xu-
Mudeckuil cocraB. Munepansl. Pyasl. Ocagounsie nopoasl. ITone3nbie uckonaemple. XUMHUECKHUHA CO-
cTaB rujipocdepsl. XUMUYECKHH cocTaB aTMOChEpHI.

HcTouHnKHM XUMUYECKOTO 3arps3HeHHsI OKpYykKarolel cpebl. [ modanbHble SKOIOrHYeCKHUe Mpo-
OJeMbl YeJIoBeYeCTBa: MAaPHUKOBBIA 3((EKT, KUCIOTHBIE JTOKIH, 030HOBBIE IBIPb. MexI1yHapoJHOe
COTPYIHUYECTBO B 00JIACTU OXPaHbl OKPYXKAIOUIEH cpeabl OT XUMUYECKOTo 3arps3HeHus. «3enéHas
XUMHUSI.

JdemoHcTpanuu

*  BuneodparmenTsl u ciaiapl «CTpoeHue 3eMiIu U €€ XMMUYECKHIA COCTaB.

*  Komnekuus MUHEPAIOB ¥ TOPHBIX ITOPO/I.

*  Komnekuus «Pyasl METaIoBy.

*  BuneodparmeHTsl 1 crnaiipl «I 100anbHbIe 9KOIOTHYECKHE MPOOIEMbl YETOBEYECTBAY.

JlabGopaTopHbie ONBITHI

43. N3ydenue rpanuTa.

O0001IeHNE 3HAHUH 110 XMMHUH 32 KYPC OCHOBHOH mKoJbl.Iloaroropka k OCHOBHOMY rocy-
AApPCTBEHHOMY JK3aMeHy

CrpoeHne aTomMa B COOTBETCTBMM C IOJIOXEHHMEM XHMHUYECKOro 3jemeHTa B Ilepuognueckoit



16

cucteMe. CTpoeHHE BEUIECTBA: XHMMHMYECKas CBSI3b M KPHUCTAIMYECKHE PEIIETKH. 3aBUCUMOCTh
CBOWCTB, 00pa30BaHHBIX AJIEMEHTAMH MPOCTHIX BEIIECTB (METAJIOB, HEMETAIIJIOB, 0J1arOPOAHBIXTA30B)
OT NOJIOKEHUS 37eMeHTOB B Ilepuoanueckoil cucrteme. THUIONOrUsS HEOPraHMYECKUX BEIIECTB, JAelie-
HHE UX Ha KJacchl ¥ rpynisl. [IpeacraBureny.

[Ipu3Haky ¥ ycinoBusi NPOTEKaHUSI XUMHUYECKUX peakiuil. TUIIOIOrus XUMUYECKUX PEaKIUi 1Mo
pa3TUYHBIM OCHOBaHMAM. Peakiuu noHHOro ooMeHa. OKHCIUTEbHO-BOCCTAHOBUTEIILHBIC PEaKIIUU.

XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTepHble XUMUYECKHE CBOMCTBA COJIE00pa3yro-
X OKCUIOB, THIPOKCHIOB (OCHOBAHUMN, KUCIOT M aM(POTEPHBIX TUAPOKCUIOB), COJICH.

I mosyrogue I1 mosyroame Bcero 3a roa
14 2 3u. 44,
K.p. 1 1 1 1 4
Ip.p. 3 2 1 6

VY4ueOHO-MEeTOIMUECKIH KOMIUISKT U M3YYeHHsI Kypca XuMHuH B 8—9 Kiaccax, cO3IaHHbIHI
ABTOPCKUM KOJUIEKTUBOM Mo pykoBoacTBoM O. C. ['abpuensina, coaepkut, KpoMe y4eOHBIX MOCO-
Ouii, yaeOHO-METOIMYECKUE U TUIAKTHYECKHE TOCOOHS, TETPaa ISl BBIIIOJHEHUS J1aOOpaTOpHBIX U
IIPAKTUYECKUX PadoT U Ap.

YMK «Xumus. 8 kiaace»
1. Xumus. 8 xnacc. Yueouuk (aBropst O. C. ['abpuensu, U. I'. Octpoymos, C.A. Cinagkos).
2. Meronnueckoe nocodue. 8 knace (aBropsl O. C. ['abpuensi, 1. I'. Octpoymos, C. A. Cnaakos).
3. IIporpamma kypca xumuu 11t 8—9 kiaccoB o0meoOpazoBaTenbHbIX yuapekaenuid (aBropsr O. C.
["a6puensu, U.I'. Octpoymos, C. A. CrankoB).
4. Pabouas tetpans. 8 kinace (aBTopst O. C. IN'abpuensn, C. A. Cnagkos).
5. XuMusl B TeCTax, 3aja4yax W ymnpaxkHeHusx. 8 kmacc (aBtopsr O. C.
["abpuensn, . B. Tpury6uaxk).
6. DnekTpoHHas hopMa yueOHHKA.
YMK «Xumus. 9 kiaace»
1. Xumus. 9 knacc. YueOnuk (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
2. Metoauueckoe nocobue. 9 kiacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Ciraakos).
3. IIporpamma kypca xumuu 11t 8—9 kiaccoB o61eo0pazoBaTenbHbIX yupexaeHuit (aropel O. C.
IMa6puensu, U.I'. Octpoymos, C. A. Cnaakos).
4. Pabouast Terpanp. 9 kiacc (aBropsl O. C. I'abpuensn, C. A. Cnaakos).
5. XuMHs B TeCTax, 3amavyax u ynpaxseHusx. 9 kmacc (aBtopsr O.C.
["abpuensn, . B. Tpury6uaxk).
6. DnekTpoHHas popma yuyeOHHKaA.
HNudpopmanuoHHbIe cpeacTBa
HNHuTepHeT-pecypcsl
1. http://www.alhimik.ru. IpexcrasneHsl cieayrooume pyOpHKH: COBEThI AOUTYPHEHTY, YIHUTEIHO
XUMHH, CIPAaBOYHHUK (OueHb OoJiblas 1moadopka TaOJIHI] U CIIPAaBOYHBIX MaTEepUAJIOB), Becénas Xu-
MUs1, HOBOCTH, OJTUMIIHA/Ibl, KyHCTKamepa (MHOTO MHTEPECHBIX HCTOPUUYECKUX CBEICHUI).
2. http://www.hij.ru. XXypaan «XuMusi U )KU3Hb» MOHATHO M 3aHUMATEIHLHO pacCKa3biBaeT 000 BCEM
MHTEPECHOM, UTO NPOUCXOAUT B HAYKE U MUPE, B KOTOPOM MBI KHBEM.
3. http://chemistry-chemists.com/index.html. DnextponHbIil KypHan «XUMHUKH U XHUMHSI», B KOTO-
POM IIPEJICTABIICHBI OMBITHI [0 XUMUH U 3aHUMAaTeIbHass HHPOPMALUs, TO3BOJISIONINE YBII€Ub YISHU-
KOBOKCIIEPUMEHTAILHON YacThIO TPEIMETA.
4. http://c-books.narod.ru. BceBo3moskHast muTeparypa 1o XuMHH.
5. http://www.prosv.ru/. TTocoOust st ydammxcsi, B TOM YHUCIIE U MOJTOTOBKM K UTOTOBOW arTe-
crauuu (OI'D u EI'D), metoanueckue mocoOust Uisl yuuTenel, HayqHO-TIOMyJIApHas JTUTepaTypa 1o
XUMHH.
6. http://1september.ru/. Xypnan npennasHaueH He TONBKO Ui yuutened. B HEM mpepcraBieHO
OOJTBIIIOCKOITUYECTBO PAOOT YICHUKOB, B TOM YHCIIE HCCIIEIOBATEIILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIBHBIA MOPTaN CO
CCBUIKaMH Ha00Pa30BaTEIbHBIC CANTHI 10 XUMUH.
8. www.periodictable.ru. Coopauk craTell 0 XUMHYECKHX DJIEMEHTaX, HIUIFOCTPUPOBAHHBIN dKCIICPHU-
MEHTOM.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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MarepuajbHO-TeXHHYECKOe o0ecnevyeHne KabuHeTa XuMuu

HarypasibHble 00beKThI

HarypasnbHble 00BeKTHI, HCIIONIB3yeMble B 8—9 kilaccax npu 0O0y4eHUM XUMMH, BKIIOYAIOT B
ce0sl KOJUIEKIIMU MUHEPAIOB U TFOPHBIX MOPOJI, METAJUIOB U CIUIAaBOB, OKCUIOB, KMCIOT, OCHOBAaHUH,
COJIeH, B TOM YHCJIE MUHEPAJIbHBIX YAOOPEHMH, a Takke 0Opa3lbl OpraHMYECKUX BELIECTB U MaTe-
puainos, npenxycmorpeHHbix ®I'OC. O3HakoMIIeHHE ¢ 00pa3IiaMyu UCXOIHBIX BEIIECTB M TOTOBBIX W3-
JEJIANA TIO3BOJIIET MOJIYYUTh HAIUIAIHBIE IPEICTABJICHUS O MaTepuase, BHEIIHEM BHJE, HEKOTOPBIX
¢u3nueckux CBOMCTBAaX 00pa3LoB. 3HAYUTEIbHbIE y4eOHO-ITO3HABATEIbHBIE BO3MOXHOCTH HMEIOT
KOJIJIEKIIMM, U3TOTOBJIEHHBIE CAMUMHU HIKOJbHUKAMHU. [IpenmeTsl Ui TakuX KOJUIEKUUI coOMparoTcst
BO BpEMS DKCKYpPCUN U APYTMX BHEYPOUHBIX 3aHATUM.

Kounekuu uenosb3yroT TOJIBKO U1 03HAKOMJICHHS YYalllMXCsl C BHEIIHUM BUJIOM U (pu3nye-
CKMMH CBOWCTBAaMHU pa3IUYHbIX BEIIECTB U MaTepUaioB. [ MpoBEIEHUS XUMUYECKUX OIBITOB KOJI-
JIEKLUHU UCIIOJIb30BaTh HEIIb3S.

XuMHYecKHe peaKTUBbI M MATEPUAJIbI

OOparieHre co MHOTUMH BellleCTBaMU TPeOyeT CTPOroro coOIroAeHus NMpaBUil TEXHUKU 0e30-
[IaCHOCTH, OCOOEHHO IIPY  BBINOJIHEHUH OINBITOB CaMHUMHU Yy4e€HUKaMH. Bce HeoOxoaumble Me-
pBl NPEIOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOIUX AOKYMEHTAX U MHCTPYKLHUAX, @ TAKXKE B I10-
coOusIX s yuuTenei XuMuu.

Bce peakTuBBl M Marepuainbl, HyXHbIE I NPOBEACHHUS IEMOHCTPALIAOHHOIO W Y4YEHHYE-
CKOTrO D3KCIEpUMEHTA ,IIPEJICTABIISIIOT 3apaHee CKOMILJIEKTOBaHHBIX HaOopos. Ilpu HeobxoaumocTu
npUOOpeTarTCs JONOIHUTENbHbBIE PEaKTUBBI U MaTepHUallbl ClelyeT o0palaThCs B ClelUaIn3upOBaH-
HbIE Mara3uHsl.

Monean

OO0bexTaMu MOJIETIMPOBAHUS B XUMHHU SIBJISIIOTCS aTOMBI, MOJIEKYJIbI, KpUCTAJLIbI, 3aBOJICKUE anmapa-

ThI, a TAK)KE POUCXOAAIIME ITPOLECCHl. B mpenonaBaHny XMMUU UCIIOJIB3YIOT MOZENIN KpUCTaInYe-

CKHX peméToK anMasa, rpadurta, cepsl, hocdopa, okcuaa yriepona(IV), nona, xeneza, Meau, mar-

HUS.

IleuaTHble yueOHbIE TOCOOUS

B mponecce o0yueHHsT XUMHM UCHOJB3YIOT CIEAYIOUIME TaOIUIBI MOCTOSHHOTO SKCHOHUPOBAHMSL:

«I[Tepuogmueckasicucrema xumudeckux snemeHtoB [[. . MenaeneeBay, «Tabnuia pacTBOpUMOCTH

KHCJIOT, OCHOBAaHUHN U COJEI», «DIEKTPOXUMUYECKUH sl HAIPSHKEHUHA METAJIJIOBY U JIP.

Jnst opraHuzanyy caMoOCTOSTEIbHON PabOThl Ha YpOKaxX HMCHOJB3YIOT pa3HOOOpa3HbIE JHJIaKTHYE-

CKHE MaTepuallbl: TeTPaaAM WIN OTAEIbHbIE pabouue JUCThl — HHCTPYKIUH, KAPTOUKU C 3aJJaHUSIMU

Pa3HOH CTENEHU TPYAHOCTH JUIsl U3y4eHUs] HOBOI'O MaTepuaia, CaMOIPOBEPKU M KOHTPOJIS 3HAHUI.
CoaeprkaHue BOCIIUTATEIbHOI0 OTEHIMAJIA YPOKA B padoyeil mporpamMmme y4e0HOro npeamera
«Xumus», ¢ yauerom moay.Jisi «lIkoabHbIi ypok» padoueil nporpammsl Bocnutanus YOV «Ilep-
Basi YaCTHas IKO0JIa»:

J YCTAHOBJICHUE JIOBEPUTEIbHBIX OTHOIIEHUN MEXIy YUYUTEJIEeM U €ro y4eHUKaMH, CIocoOCT-
BYIOIIMX TO3UTUBHOMY BOCHPHSTHIO y4YallUMHCS TPeOOBAHWN M MPOCHO yUWTEINsl, MPUBJICUECHUIO UX
BHUMaHM K 00CYyX/1aeMO Ha ypoke HH(pOpMallUi, aKTHBU3ALUHN UX [TO3HABATEIBbHOM NesATEIbHOCTH;

. noOy’KJIeHHEe NIKOJBbHUKOB COOJII0/IaTh Ha YPOKE OOLIENPUHATHIE HOPMbI TIOBEJIEHUS, TIpaBUiia
OOIIeHUS CO CTapIIMMU (YUUTEISIMHU) U CBEPCTHUKAMH (IIKOJIbHUKAMU ), IPUHIMIIBI YIeOHOM TUCIUILIN-
HBIY CaMOOpraHMU3alNY;

J [pUBJICYCHHE BHUMAHUS MIKOJbHUKOB K IIEHHOCTHOMY acleKTy M3ydaeMbIX Ha YPOKax sBiie-
HUHN, opraHu3anys uX paboThl C MOJy4yaeMol Ha YpOKE COLMAIbHO 3HAUMMOM MHpopManueil - MHUINH-
poBaHue ee 00CYX/IeHHUs, BBICKA3bIBAHUS YYAIIUMUCS CBOETO MHEHUS 110 €€ MOBOJTY, BBIPAOOTKH CBOETO
K HEHl OTHOIIICHUS;

. UCIIOJIb30BaHUE BOCHUTATENBHBIX BO3MOXHOCTEH COJEpkKaHUs yueOHOTO MpeaMeTa uepes Je-
MOHCTpPAIUIO JIETSM MPUMEPOB OTBETCTBEHHOT'O, IPAXKAAHCKOTO MOBEIEHUS, MPOSIBICHUS YETOBEKOIIIO-
6us 1 100poCepIeUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB JUISl UTEHHS, 3a4a4 IS pelIeHus,
MPOOJIEMHBIX CUTYyalui A7t 00CYKJIEHUS B KJ1acce;

J IpUMEHEHHE Ha YpOKe MHTEPAKTUBHBIX (popM paloThl ydamuxcs: MHTEIIEKTYalbHBIX WID,
CTUMYJIMPYIOIIMX [TO3HABATEIbHYI0 MOTHBALIMIO IIKOJbHUKOB; JUJAKTHUECKOTO TeaTpa, rAe MOIydYeH-
HbI€ HA YPOKE 3HaHMs OOBITPBIBAIOTCS B TE€ATPAIbHBIX MMOCTAHOBKAX; JUCKYCCHM, KOTOpbIE JAalOT yda-
IIMMCSI BO3MOKHOCTh IPUOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOTO JMAJIOra; TPYNIOBON pabOThl MU
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paboThl B Mapax, KOTOpbIe y4yaT HIKOJbHUKOB KOMaHIHON paboTe U B3aUMOJCHCTBUIO C IPYTUMH J€Th-
MU;

J BKJIIOUEHHUE B YPOK UTPOBBIX MPOIEYp, KOTOPbIE MOMOTAIOT MOAAEPKaTh MOTHUBAIMIO JIETEH K
MOJIYUYEHHUIO 3HAHUN, HAJQXXUBAHUIO MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIEHHMH B KJIACcCE, MOMOTAIOT
YCTaHOBJICHHIO IOOpOKEIATeIbHOM aTMOC(Eephl BO BpeMsl YPOKa,

J opranu3anus medcTsa MOTUBHPOBAHHBIX U APYAUPOBAHHBIX YUalIUXcs HaJ UX HEyCIeBaro-
UIUMHU OJIHOKJIACCHUKAMHU, JIAIOIIETO IIKOJIbHUKAM COLIMAJIbHO 3HAYUMBIN OIBIT COTPYJAHUYECTBA U B3a-
MMHOI ITOMOIIIH;

o WHULIMUPOBAHUE U TIOJIJIEPKKA UCCIIEI0BATENIbCKOM AESTENHbHOCTH MIKOJIBHUKOB B paMKax pea-
JMU3allii UMW WHIUBUIYaTbHBIX U TPYIIIOBBIX HCCIEIOBATEIBCKUX MPOEKTOB, YTO JACT IIKOJbHUKAM
BO3MOYXHOCTH MTPUOOPECTH HABBIK CAMOCTOSITENILHOTO PELICHHS] TEOPETHUUYECKOM MpoOIeMbl, HaBbIK Ie-
HEpHUPOBAHUS U 0QOPMIICHHSI COOCTBEHHBIX HICH, HABBIK YBAKUTEIBHOTO OTHOIICHUS K UY>KUM HJIESM,
o opMIIEHHBIM B paboTax Jpyrux MccleAoBaTenei, HaBbIK MyOJIUMYHOTO BHICTYIIJICHUS Mepel ayAUTOPH-
€i,apryMEHTHUPOBAHUS U OTCTAUBAHUS CBOEH TOYKH 3PEHUA.

TemaTnueckoe muiannpoBanue no xumun 8 kiacce (68 yacon)

Ne Tema ypoka Moayab «IIKOJbHBII MarepuaJ yueOHMKA Kou- | Jomamnee
YPOK» BO 3ajaHue
ya-
COB
1 [Ipenmet xumun. Be- YCTaHOBJICHHE JOBe- | Ponb Xumuu B sKu3HM de- 1 Il 1
IIEeCTBA. PUTENBHBIX  OTHOILIE- | JJOBEKa
Ipespamenne Be- HUI MEKIY y4UTElIeM
IECTB

U ero ydYeHHKaMH,
CIOCOOCTBYIOIUX TIO-
3UTUBHOMY  BOCIIPH-
STHIO YYAIIAMHCS
TpeOOBaHUI U TIPOCHO
VAHUTENS, TIPUBIIEYC-
HUIO UX BHUMAaHUS K
o0cyx1aemMoii Ha ypo-
ke wuH(popMauu, ak-
TUBU3AIMNA WX ITO3HA-
BaTeNbHOW  JesTelb-

HOCTH;
2 | Meroasl usyuenus NPUBIICYCHHE BHUMA- | MeTonbl n3ydenns xumun | 1 112,
XUMHH HHS LIKOJBHUKOB K

[IEHHOCTHOMY aCIeKTY
M3y4aeMbIX Ha ypoKax
SIBJICHUM,  OpraHu3a-
1us uxX paboThl ¢ MO-
Jy4aeMOl Ha YpOKe
COLIMAJIbHO 3HA4YMMOi1
nHpopManuend - WHU-
[IMUPOBaHUE €€ 00Cy-
JKJIEHUs, BBICKA3bIBa-
HUS yYalllUMHCS CBO-
€ro MHEHHUS I10 €€ IO-
BOAY, BBIPAOOTKH CBO-
€ro K Hel OTHOIIICHUSI;

3 ArperatHble COCTOSI- MOOYKJEHHE IIKOJb- | ATPETaTHBIE COCTOSHUS 1 I1.3
HUS BEILECTB.. HUKOB COOJIFOJaTh Ha | BEHIECTB.
ypOKe OOIICTIPUHSITHIC
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HOPMBI ~ TIOBEJCHMA,
npaBuia OOLIEHUS CO
crapmuMi  (y4uTems-
MH) U CBEPCTHUKAMHU
(IIKOJIbHUKAMH ),
NPUHIUIBL  y4eOHOU
JTMCLUIUIMHBL U CaMo-
OpraHu3aINH;

[TpakTudeckas pabora
Nel

WHULIMUPOBAHNE u
MOJJEPKKA HCCIIE0-
BaTEILCKOM JIeSITENb-
HOCTH IIKOJbHHKOB B
paMKax peanu3ainuu
MU VHJIUBUYAJIb-
HBIX U TPYIIIOBBIX MC-

CJII€I0BATCIIbCKHUX
IIPpOCKTOB, 4YTO JacT
IMIKOJIbHUKaM BO3-

MOKHOCTh ~ ITpHOOpe-
CTH HaBBIK CaMOCTOSI-
TENBHOIO  PEIIEHUs
TEOPETHYECKOW  IIPO-
O5eMbl, HaBBIK I'€He-
pupoBaHus U 0pOpM-
JeHUs  COOCTBEHHBIX
WJIeH, HAaBBIK YBaXXHU-
TEJNBHOIO OTHOILLIEHUS
K  YyXUM  HJesM,
oopMIeHHBIM B pa-
0oTax Jpyrux uccie-
JOoBaTenei, HaBBIK
MyOJIMYHOTO BBICTYII-
JIEHUS TIepes ayIuTo-
puen, aprymMeHTupo-
BaHHA M OTCTAauBaHUS
CBOEH TOYKH 3PEHMUS.

[IpaBuna TexHuku 6€30-
MAaCHOCTH U HEKOTOpbIC

BHIBI pabOT B XUMHUIECKOM

nTabopaTopum.

IMpakTrveckas paboTa
Ne2

MPUMEHEHHE Ha YPOKe
MHTEPaKTUBHBIX (hopm
paboTel  yyalMxcs:
MHTEJUIEKTYyaJIbHBIX

UTP, CTUMYITHPYIOIITIX
MO3HABATEIbHYIO MO-
THUBAIMIO  [IKOJIbHU-
KOB; JUIaKTHYECKOTO
TeaTpa, Ie MOJIyuyeH-
HbIE HA YpPOKE 3HAHUs
OOBITPBIBAIOTCST B Te-
aTpaJIbHBIX MOCTaHOB-
Kax; JAMCKYCCHH, KO-
TOpBIE JAIOT YYalHM-
Csl BO3MOYKHOCTh TIPH-
oOpecTd OMBIT BeJe-
HUSI KOHCTPYKTHBHOI'O

Habmronenus 3a ropseit
CBEYOH.
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JYasnora; TIpyHIoBOM
paboThl Ui paboThI B
napax, KOTOpbl€ ydar
LIKOJIBHUKOB KOMaHJI-
HOW paboTe U B3auMo-
JNEUCTBHIO C APYTMMH
J€TbMU;

dusnueckue sIBICHUA-
OCHOBA pa3JeIcHuUs
cMecell B XUMHU.

OOY)KJIEHUE  ILIKOJIb-
HHUKOB COOJIIOAATh Ha
ypOKe OOIICTIPHHSATHIC
HOPMBI  TIOBEICHUS,
npaBuia OOLIEHUS CO
crapmuMi  (y4uTems-
MH) U CBEPCTHUKAMU
(IIKOJIbHUKAMH ),
NPUHIOUIBL  y4eOHOU
JMCUUIUIMHBL U CaMO-
OpraHu3aINH;

dusnyeckue IBICHUS.

I1.4

AToMmHO-
MOJIEKYJIIPHOE yue-
HHUEe. XUMHUYECKHUe
3JICMCHTBHI.

MPUBJICYCHUE BHUMA-
HUSI IIKOJbHUKOB K
LIEHHOCTHOMY aCHeKTY
M3y4aeMbIX Ha ypoOKax
SIBJICHUM,  OpraHu3a-
1uus ux paboThl ¢ MO-
Jy4aeMOl Ha YpOKe
COLIMAIBHO 3HAYUMOM
nHpopManuend - WHU-
LIMUPOBaHUE €€ 00Cy-
KICHUS, BBICKA3bIBa-
HUS yYalllUMHCSl CBO-
€ro MHEHHUs I0 ee To-
BOAY, BBIPAOOTKHU CBO-
€ro K Heil OTHOIIICHHS;

ATOMHO-MOJEKYJISIPHOE
yuyeHHe. XUMUYECKHE 3Jie-
MCHTHBI.

3HaKU XUMHAYECKUX
anemeHToB. [lepnonn-
yeckas Tabaumna MeH-
JiejieeBa.

HUHUIIUUPOBAHUC nu
moaAcCpIKKa HCCICa0-
BaTEIbCKOM ACATCIIb-
HOCTH IIKOJIbHUKOB B
paMKax peam3anuun
UM HHIAWBUYyaJIb-
HBIX U I'PYHIIOBBIX HUC-

CIEI0BATEIbCKUX
MPOEKTOB, YTO JaeT
IMKOJIbHUKaAM BO3-

MOXKHOCTh ~ NIPHOOpE-
CTH HAaBBIK CaMOCTOSI-
TEJILHOTO  PEeLICHHUs
TEOPETHYECKOW  IIPO-
OnemMbl, HaBBIK T'€He-
pupoBaHus u odopm-
JeHUs  COOCTBEHHBIX
WJeH, HAaBBIK YBaXH-
TEJILHOTO OTHOUICHUS

3HaKN XUMHUYECKUX dJIe-
MeHToB. [lepronnueckas
Tabauna MeHieneesa.

I1.6
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K  4UyXUM  HAesM,
oopMIIeHHBIM B pa-
0oTax Apyrux wucclie-
JIOBaTeICH, HaBbIK
MyOJIMYHOTO BBICTYII-
JEHUs Tepesl ayIauTo-
puei, apryMeHTHpoO-
BaHUS U OTCTaUBAHUS
CBOCH TOUKH 3PEHUS.

Xumugeckue hopmy-
JIBI

OOY)KJIEHUE  ILLIKOJIb-
HHUKOB COOJIIOAATh Ha
ypOKe OOIICTIPHHSATHIC
HOPMBI  TIOBEICHUS,
npaBuia OOILIEHUS CO
crapuuMu  (Y4uTems-
MH) U CBEPCTHUKAMU
(IIKOJIBHUKAMH ),
NPUHIOUIBL  y4eOHOU
JUCHUIUIMHBL U CaMO-
OpTaHu3aINH;

Xumugeckue (PopMyITbl

I1.7

BAJICHTHOCTbH

MPUBJICYCHUE BHUMA-
HUS IIKOJbHHUKOB K
LIEHHOCTHOMY aCHeKTY
M3y4aeMbIX Ha ypoOKax
SIBJICHUM,  OpraHu3a-
nus uxX paboThl C IMO-
Jy4aeMOl Ha YpOKe
COLIMAJIbHO 3HAYMMOM
uHpopManuend - WHU-
LIMUPOBaHUE €€ 00Cy-
JKJICHUsI, BBICKA3bIBa-
HUS YYallUMHCSl CBO-
€ro MHEHHS 10 €€ T0-
BOAY, BBIPAOOTKHU CBO-
€ro K Heil OTHOIIICHHS;

Tlonsarue BaseHTHOCTH

I1.8

10

XUMHYECKUE PeaKINU

YCTQHOBJICHHE  JIOBe-
PUTETBHBIX ~ OTHOIIIE-
HUN MEXIy Y4HUTelIeM
U ero ydYeHHKaMH,
CMOCOOCTBYIOIIUX TO-
3UTUBHOMY  BOCIIPH-
ATUIO yUYaIuMHCs
TpeOoBaHUil U MpPochO
yUUTENs, TpHUBIEYe-
HUIO UX BHUMaHUS K
oOcyxaaemMoi Ha ypo-
ke uHbopMaluu, ak-
TUBU3AIMM MX I103Ha-
BaTEIbLHON  NeITelnb-
HOCTH;

XUMUYECKUE PEAKLINU

I1.9

11-
12

XuUMHUYECKUE ypaBHE-
HUS

HWHUIIUUPOBAHUC u

XUMHUYECKUE YpaBHEHUS

I1.10
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MOJJEPKKA HCCIIENN0-
BaTEIbCKON JIeATelb-
HOCTH IIIKOJILHHKOB B
paMKax peanu3zanuu
UMH  WHAUBHUIYaJIb-
HBIX U TPYNIIOBBIX HC-

CJICOOBATCIIbCKUX
IIPOCKTOB, 4YTO HOacT
IIKOJbHUKaM BO3-

MOXHOCTh  NpPUOOpe-
CTH HaBBIK CaMOCTOS-
TEIBHOTO  PEIICHUs
TEOPETUYECKON  Mpo-
OJieMbl, HaBBIK T'€HE-
pupoBanus u odopm-
JeHUsT  COOCTBEHHBIX
Weil, HaBBIK YBaXKU-
TEJPHOTO OTHOIICHUS
K  YyXUM  HJesM,
oopMmieHHBIM B pa-
0oTax JApyrux wuccle-
JIoBaTeINEH, HaBbIK
MyOJIMYHOTO BBICTYII-
JICHUS TIEPEe] ayTUTO-
pueil, aprymeHTupo-
BaHUS W OTCTAaWBaHUS
CBOCH TOUKH 3PEHUS.

13-
14

TuIbl XUMUYECKUX
peaxkuuii

MPUMEHEHHE Ha YPOKe
MHTEPaKTUBHBIX (hopm
paboTel  yyalMxcs:
UHTEJUIEKTYaJIbHBIX
UTP, CTUMYITHPYIOIITIX
MO3HABATEIbHYIO MO-
TUBAIMIO  IIKOJIbHU-
KOB; JUIaKTHYECKOTO
TeaTpa, rie IMOJIy4eH-
HbIE HA YPOKE 3HAaHUs
OOBITPBIBAIOTCS B Te-
aTpaJIbHBIX MOCTaHOB-
Kax; JHUCKYCCUH, KO-
TOpBIE JAIOT YYalIHM-
Csl BO3MOYKHOCTh TPH-
oOpecTd OMBIT BeJe-
HUSI KOHCTPYKTHBHOTO
JMaora; IpyNIoBOH
paboTel wiK paboTHl B
napax, KOTOpbIE ydar
IIKOJTbHAKOB KOMaH]I-
HOM paboTe U B3auMoO-
JNEUCTBHIO C APYTMMH
JI€TbMU;

THUIbl XUMHUYECKUX pEaK-
Ui

15

KonrponbHas pabo-
TaNel

opranuzanus medcraa
MOTHBHUPOBAHHBIX U 3PY-

IlepBoHavabHBIE XUMUYE-
CKHE TOHATHUS
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AUPOBAHHBIX YUAIIUXCA
Haa X HCYCIICBAIOIIUMHA
OOHOKJIaCCHUKaMH,
Jaronicro MKOoJIbHUKaM
coraJIbHO 3HAYMMBbIH
OIIBITCOTPYAHUYCCTBA U
B3aMHOM IIOMOIIH

16

B03HYX " €ro CoCtaB

MOOYXACHUE  IITKOJIb-
HHUKOB COOJIIOAaTh Ha
YpOKE OOIIENpUHATHIE
HOPMBI ~ TIOBEJICHUS,
npaBujia OOIIECHUS CO
crapmiuMu  (yuuTens-
MH) WU CBEPCTHUKAMH
(LLIKOJIBHUKAMHU),
NPUHLIMIBL  y4eOHOM
JUCLMIUIMHEL U CaMO-
OpraHU3aIl}H;

B03)1yx H €ro coCTtaB

17

KHCIIOPOJT

UHULMAPOBaHUE u
MOJAJEPKKA HCCIea0-
BaTENIbCKOM  JiesITeNnb-
HOCTHU HIKOJBHUKOB B
paMKax  peajau3aluu
UMH  WHAWBHIYyaJb-
HBIX U TPYIIOBBIX HC-
CJIEIOBATENbCKUX
IIPOEKTOB, YTO JaeT
LIKOJIbBHUKaM BO3-
MOXKHOCTh ~ MIPHOOpE-
CTH HaBBIK CaMOCTOSI-
TENBHOIO  PEIIEHUs
TEOPETHUYECKOW  IIPO-
OneMbl, HaBBIK TIe€He-
pupoBaHus u odopm-
JeHUs  COOCTBEHHBIX
WJIeH, HaBBIK YBaXXH-
TENBHOIO OTHOILIEHUS
K  9yKUM  HWJIesM,
oopMIeHHBIM B pa-
0oTax Jpyrux uccie-
JOBaTeNe, HaBBIK
MyOJIMYHOTO BBICTYII-
JIEHUs TIepes ayauTo-
puen, aprymMeHTupo-
BaHUS U OTCTaMBaHUS
CBOEH TOYKH 3PEHMUS.

KHCJIOPO.T

18

OKCH/JBI

MPUMEHEHHE Ha YPOKe
WHTEPaKTUBHBIX (hopm
paboTel  yyalMxcs:
MHTEJUIEKTYaJIbHBIX

WP, CTUMYJIUPYIOIIUX
MO3HABATEIbHYIO MO-
THBALMIO  HIKOJBHU-

OKCHJIBI

I1.14
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KOB; JUIaKTHYECKOTO
Tearpa, TJe MOJIy4YeH-
HbI€ HA YPOKE 3HAHUS
OOBITPHIBAIOTCSA B Te-
aTpaJIbHBIX MOCTaHOB-
Kax; AMCKYCCHH, KO-
TOpBIE JAIOT YYal[HM-
Csl BO3MOXKHOCTh TPH-
oOpecTu OmBIT Beje-
HUSI KOHCTPYKTHBHOTO
JMajnora; IpynioBon
paboThI uiau paboThl B
napax, KOTOpbl€ ydar
IIKOJIbHUKOB KOMaH/I-
HOW paboTe U B3auMo-
JNEUCTBHIO C APYTMMH
JIE€TbMU;

19

BOJIOPOJ

YCTAHOBJICHHE  JIOBE-
PUTENBHBIX  OTHOIIE-
HAW MEXAY Y4YUTEIEeM
U ero y4YeHUKaMH,
CIOCOOCTBYIOIIUX TIO-
3UTUBHOMY  BOCIIpH-
STHIO YYaIIAMHCS
TpeOOBaHUIT U TIPOCHO
YUUTENs, TpHUBJICYE-
HUI0O UX BHUMaHHUS K
o0OcyxmaemMoi Ha ypo-
ke uHboOpMaIuu, ak-
TUBU3AIMA WX IT03HA-
BaTeNbHOW  JesTelb-
HOCTH;

BOJIOPOJI

IL.15

20

KHUCJIOTBI

MPUBJICYCHUE BHUMA-
HUS IIKOJbHHUKOB K
[IEHHOCTHOMY aCHeKTy
M3y4aeMbIX Ha ypoKax
SIBJICHUM,  OpraHu3a-
1M ux paboThl ¢ MO-
Jy4aeMOl Ha YpOKe
COLIMAJIbHO 3HAYMMOi1
nHpopManuend - WHU-
[IMUPOBaHUE €€ 00Cy-
JKJIEHUs, BBICKA3bIBa-
HUS yYallUMHCSl CBO-
€ro MHEHHS I10 €€ I10-
BOAY, BBIPAOOTKHU CBO-
€ro K Hel OTHOIIICHUSI;

KHCJIOTBI

II.16

21

CcoJin

WHUIUUPOBAHUE u
MoAJEpKKa HCCIea0-
BAaTENbCKOM JIeATENb-
HOCTH IIIKOJGHUKOB B
paMKax peanu3aluu

CcOoJIin

IL.17
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UMH  WHAUBHUIYaIb-
HBIX ¥ TPYIIOBBIX HC-
CJICAOBATEIbCKUX
MPOEKTOB, HYTO JIAeT
IIKOJIbBHUKAM BO3-
MOXHOCTh  NpPUOOpe-
CTH HaBBIK CAMOCTOS-
TEIBHOTO  PEIICHUs
TEOPETUYECKON  Mpo-
OJieMbl, HaBBIK T€HE-
pupoBaHus U 0pOpM-
JEHUS  COOCTBEHHBIX
UJIe, HaBBIK YBaXHU-
TEJILHOTO OTHOILIECHMS
K 49yXUM  HACAM,
oopMmieHHBIM B pa-
0oTax Apyrux ucclie-
JIoBaTeINEH, HaBbIK
MyOJIMYHOTO BBICTYII-
JICHUS TIEpEe ayIUTO-
pueii, aprymeHTupo-
BaHUS U OTCTaMBaHUS
CBOCH TOUYKH 3pPCHHUS.

22

KonudectBo BemiecTBa

YCTaHOBJIEHHE JIOBE-
PUTEIBHBIX ~ OTHOLLE-
HAW MEXAY Y4YUTEIEeM
U ero y4eHHKaMH,
CIOCOOCTBYIOIIUX TIO-
3UTUBHOMY  BOCIIpH-
ATHIO YUYaIIAMUCS
TpeboBaHUIl U MpPochO
yUuTeNs, TpUBIEYE-
HUIO MX BHUMAaHUS K
o0OcyxmaemMol Ha ypo-
Ke HH(popmManuu, ak-
TUBU3AIMH WX IT03HA-
BaTEIIbHOW  JiesITeNb-
HOCTH;

KonunuectBo BemiecTBa

23

MounspHbIii 00bEM
ra3oB

MOOY)KJI€HUE  IIKOJIb-
HUKOB COOJIIOAAaTh Ha
ypoKe OOIIETpUHSTHIE
HOPMBI ~ TIOBEJCHMA,
npaBujia OOIIEHUS CO
CTapIIUMH  (y4uTeINs-
MH) M CBEPCTHHKaAMU
(IKOJTHHUKAMHU),
MPUHLIMIIBL  y4eOHOH
JUCLUUIUIMHBL U CaMo-
OpTaHU3aINH;

MonsipHbI#t 00BEM Ta30B

I1.19.

24

PacueTsl o XumMuue-
CKUM YPaBHEHHUSM.

WHULUHUPOBAHUE u
MOJJEPKKA HCCIIEN0-
BaTEIbCKON JeATelb-

Pemenue 3agau

1120
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HOCTH TIKOJHLHUKOB B
paMKax peanu3aluu
UMH  UHAMBHUAYyallb-
HBIX ¥ TPYIIOBBIX HC-

CJICOOBATCIIbCKUX
IIPOCKTOB, 4YTO HOacT
IIKOJbHUKaM BO3-

MOXHOCTh  NPUOOpe-
CTH HaBBIK CaMOCTOS-
TEIBHOTO  PEIICHUs
TEOPETUYECKON  Mpo-
OJieMbl, HaBBIK T'€HE-
pupoBaHus U 0pOpM-
JEHUS  COOCTBEHHBIX
UJIe, HaBBIK YBaXH-
TEJILHOTO OTHOIIECHMS
K  YyXUM  HJesM,
oopMmieHHBIM B pa-
0oTax Apyrux wuccle-
JIoBaTeINEH, HaBbIK
MyOJIMYHOTO BBICTYII-
JICHUS TIEPEe] ayTUTO-
pueil, aprymeHTupo-
BaHUS U OTCTAaMBaHUS
CBOCH TOUYKH 3pPCHHUSI.

25

Bopga. ocHOBaHUs

opranu3zanys medcraa
MOTUBHUPOBAHHBIX U 3pY-
JTUPOBAHHBIX yUaITUXCS
HaJl UX HEYCIIEBAIOUUMU
OJHOKJIACCHUKAMHU,
JIAfOILETo MKOJIbLHUKAM
COIIMAJIbHO 3HAYNMBIN
ONBITCOTPYTHUYECTBA U
B3aMMHOM TTOMOIITH

Bopa. ocHoBaHusa

I1.21

26

PactBOpHI.

IIPUBJICYEHUE BHHUMAa-
HUS UIKOJBHUKOB K
LIEHHOCTHOMY aCIIEKTY
M3Y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3a-
nust ux padboThl C MO-
JlydaeMOHd Ha YpOKe
COIIMAIBHO 3HAYUMOU
uHpopManuen - WHH-
LIMUPOBaHUE €€ 00Cy-
XKJIECHUS, BBICKA3bIBA-
HUS YYallUMHCSI CBO-
€ro MHEHHMs I10 €€ IOo-
BOJTy, BBIPaOOTKHU CBO-
€ro K HEil OTHOLLEHMUS;

PactBopel. Maccosas nomus
PacTBOPEHHOTO BELIECTBA.

I1.22

27

[MpakTudeckas padbora
No6

MOOYKIEHHE IIKOJIb-
HHUKOB COO/IFONAaTh Ha
ypOKe OOIIETpUHATHIE
HOPMBI  TIOBEJICHHMS,

IIpuroTroBieHue pacTBopa c
33JJaHHON MacCOBOM JOJEH.
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npaBuia OOLIEHUS CO
crapmiuMu  (yuurens-
MH) U CBEPCTHHKAMU
(LLIKOJIBHUKAMHU),
MPUHIUIIBL  y4eOHOM
JTMCLHUIUIMHBL U CaMO-
OpraHu3aIiiy;

28-
29

VYpoxk - 06001eHNE

WHULIMHPOBAHUE u
MOJJIEPXKKA HCCIIE0-
BaTEJIbCKOW  JiesITeIb-
HOCTH IIKOJIbHUKOB B
paMKax peaiu3aluu
MMH  WHIAUBUAYaJb-
HBIX ¥ TPYIIOBBIX HC-
CICAOBATEIbCKUX
MPOCKTOB, YTO JaeT
IIKOJIbHUKAM BO3-
MOXHOCTh  NPUOOpe-
CTH HaBBIK CaMOCTOS-
TEJIBLHOTO  pEHICHUs
TEOPETHYECKOW  TIPO-
0JeMbI, HaBBIK TI'CHE-
pupoBaHus U 0pOpPM-
JIGHHSI COOCTBEHHBIX
Weil, HaBBIK YBaXKU-
TEIIbHOTO OTHOIICHHS
K  YyXUM  HJesM,
oQOpMIIEHHBIM B pa-
0oTax JApyrux uccle-
JoBaTeNeH, HaBBIK
MyOJIMYHOTO BBICTYII-
JIEHUs TIepe] ayauTO-
puen, aprymMeHTupo-
BaHHWS M OTCTAaWBaHHS
CBOEH TOYKU 3PECHHUSL.

Pemenne 3amau

3amauu B
TETpau

30

Oxcuapl MX KJIacCH-
¢buKanms u cBoiicTea

opranuzanus medcraa
MOTHUBUPOBAHHBIX U 3PY-
JUPOBAHHBIX YYAIIUXCS
HAJl UX HEYCIEBAIOIINMU
OJIHOKJIACCHUKAMH,
JTAIOIIero MIKOJbHUKAM
COIIMAJIbHO 3HAYMMBIN
ONBITCOTPYIHUYECTBA U
B3aMMHOM TTOMOIIA

CBOICTBa OKCHUIOB IUCCO-
1050007040

IT. 23

31

OcHOBaHUSA UX KJac-
cuduKaIus 1 CBONCT-
Ba

MOoOYKJIEHHE  IIKOJIb-
HUKOB COOJIFOJIaTh Ha
YpOKe OOIICTPUHSITHIC
HOPMBI ~ TIOBEJICHUS,
npaBujia OOIIEHUS CO
cTapmuMu  (YIUTems-
MH) M CBEPCTHHKaAMU
(IKOJTHHUKAMHU),

MIPUHIUIIBL  y4eOHOM

CBoICTBa OCHOBAaHUH

I1.24
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JTUCLUILIUHBL U CaMO-
OpraHu3aluy;

32

Kucnorel knaccudu-
KaIlys U CBOMCTBA

MHULMUPOBAaHUE "
MOJJIEPKKA HCCIEN0-
BaTEIbCKOW  JEATEIb-
HOCTHU IIKOJBHUKOB B
paMKax pealu3alnuu
UMU  UHAMBHUIYyaJlb-
HBIX ¥ IPYIIIOBBIX HC-
CJIEIOBATEIbCKUX
IIPOEKTOB, YTO JIA€T
LIKOJIbBHUKaM BO3-
MOKHOCTh  ITpHOOpe-
CTH HaBBIK CaMOCTOSI-
TENBHOIO  PEIIEHUs
TEOPETHYECKOW  IIPO-
O5eMbl, HaBBIK TI'€He-
pupoBaHus U 0pOpM-
JeHUs  COOCTBEHHBIX
WJIeH, HAaBBIK YBaXXH-
TENBHOIO OTHOILLIEHUS
K  4yXUM  HJesM,
oopMIeHHBIM B pa-
0oTax Apyrux uccle-
J0BaTeNei, HaBBIK
MyOJIMYHOTO BBICTYII-
JIEHUsS TIepes ayIuTo-
puen, aprymMeHTupo-
BaHUSA M OTCTAaUBaHUSA
CBOEH TOUYKH 3PEHMUS.

CBOICTBa KHCJOT

I1.25

33

Conn, ux knaccudu-
KaIys ¥ CBOMCTBA

YCTaHOBJICHHE  JIOBE-
PUTEIBHBIX ~ OTHOIIE-
HHAW MEXAY YYUTEIEeM
U €ero yd4yeHHKaMH,
CIOCOOCTBYIOIIUX TIO-
3UTUBHOMY  BOCIIpH-
ATHIO YUYaIIAMUCS
TpeboBaHUIl U MpPochO
YUuTENs, TpUBIEYE-
HUIO UX BHUMAaHUS K
o0OcyxmaemMoi Ha ypo-
Ke HH(popManuu, ak-
TUBU3AIMH WX IT03HA-
BaTEIIbHOW  JiesITeNb-
HOCTH;

CBoHCTBa coJiel

II. 26

35

I'eneTnueckas CBA3L
MEXy KJIacCaMH Be-
IIECTB

MIPUBJICYEHUE BHHUMA-
HUS MIKOJBHUKOB K
LIEHHOCTHOMY aCIIEKTY
M3Yy4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3a-
1uus ux paboThl ¢ MO-
Jly4yaeMOl Ha YpOKe

enouxu npeBpameHui
BEIIECTB

I1. 27
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COLIMAJIbHO 3HAYMMOi
uHpopmanuen - MHU-
IUUpOBaHUE ee 00cCy-
JKJICHUS, BBICKA3bIBa-
HHUS YYAIIUMHUCSA CBO-
€ro MHEHHUS IO €€ 10-
BOJTy, BEIPAOOTKH CBO-
€ro K Heil OTHOIIICHHS;

36-
37

IToBTOpEHME

WHULIMUPOBAHNE u
MOJJEPKKA HCCIIE0-
BaTEJILCKOM JIeSITENb-
HOCTH IIKOJbHHKOB B
paMKax peanu3ainuu
MU VHJIUBUYAJIb-
HBIX U TPYIIIOBBIX MC-

CJII€I0BATCIIbCKHUX
IIPpOCKTOB, 4YTO JacT
IMIKOJIbHUKaM BO3-

MOKHOCTh ~ ITpHOOpe-
CTH HaBBIK CaMOCTOSI-
TENBHOIO  PEIIEHUs
TEOPETHYECKOW  IIPO-
O5eMbl, HaBBIK I'€He-
pupoBaHus U 0pOpM-
JeHUs  COOCTBEHHBIX
WJIeH, HaBBIK YBaXXHU-
TEJNBHOIO OTHOILLIEHUS
K  YyXUM  HJesM,
oopMIeHHBIM B pa-
0oTax Jpyrux uccie-
JOoBaTenei, HaBBIK
MyOJIMYHOTO BBICTYII-
JIEHUS TIepes ayIuTo-
puen, aprymMeHTupo-
BaHHA M OTCTAauBaHUS
CBOEH TOYKH 3PEHMUS.

XUMHUYECKHE CBOVMICTBA Be-
IIECTB

38

Konrtponbhas pabora

MOOYXACHUE IIIKOJIb-
HUKOB COOIIfOJaTh Ha
YpOKe OOIICTTPUHSITHIC
HOPMBI  TIOBEJICHUS,
npaBujia OOIIEHUS CO
cTapmuMu  (YIUTenNs-
MH) M CBEPCTHHUKaAMU
(IWKOJTHHUKAMHU),
MPUHLIMIIBL  y4eOHOH
JUCIUIUTAHBL U CaMO-
OpTaHu3aINH;

XHUMHYECKHE CBOWCTBA Be-
IIECTB

39

EcrecTBennble cemeii-
CTBa XMMHYECKHUX
aeMeHToB. AmdoTep-
HOCTb.

opraHu3zanys medgcraa
MOTHUBHPOBAHHBIX U 3pY-
JUPOBAHHBIX y4YaIlUXCS
HaJl UX HEYCIIEBAOIUMU
OJIHOKJIACCHUKAMHU,

EcTtecTBeHHbBIE ceMelcTBa
XHUMHYECKHUX DJIEMEHTOB.
AmM}OoTEepHOCTS.

I1.28
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JTAIOIIETO0 MIKOJILHUKAM
COIIMAJIbHO 3HAYMMBIN
ONBITCOTPYIHUYECTBA U
B3aMHOMU ITOMOIIU

40

OTKpBITHE TICPHOIH-
YEeCKOro 3aKOHa.

OOY)KJIEHUE  ILIKOJIb-
HHUKOB COOJIIOAATh Ha
ypOKe OOIICTIPHHSATHIC
HOPMBI  TIOBEICHUS,
npaBuia OOLIEHUS CO
crapmMi  (y4uTems-
MH) U CBEPCTHUKAMU
(IIKOJIbHUKAMH ),
NPUHIUIBL  y4eOHOU
JTMCLUIIMHBL U CaMo-
OpraHu3aINH;

Ilepuonuueckuit 3aK0H
H.N. Menneneesa.

I1.29

41

OCHOBHBIE CBEJICHUS O
CTPOEHHMH aTOMa

MIPUBJICYCHUEC BHHU-
MaHHUSI  IIKOJbHH-
KOB K [ICHHOCTHOMY
aCmeKTy  Uu3ydae-
MBIX Ha YpOKax SiB-
JIEHUH, OpraHusa-
s uX paboTHl ¢
MOJTy4aeMoi Ha
YpOKE  COLHUaIbHO
3HaYuUMOW uH(Op-
Maluel - WHUIAHU-
poBaHHE ee 00CyX-
JICHMSI, BBICKA3bIBa-
HUSA YYaIuMUCS
CBOET0 MHEHHS IO
ee TIOBOIYy, BBIpa-
OOTKHM CBOEro K Hel
OTHOIIIEHUS,

OCHOBHBIE CBEJICHUS O
CTPOEHHUH aToMa

I1.30

42

CTPOCHUE DJICKTPOHHBIX
000JI0YEK aTOMOB

WHUIUUPOBAHUE U
MOJJIEPIKKA  MCCIe-
JIOBATENbCKOM J1es-
TETHHOCTH  IITKOJIb-
HUKOB B paMKax
peaM3aliid ~ UMU
WH/IUBUYaJIbHBIX U
TPYIIOBBIX HCCIIe-
JIOBATEIbCKUX TPO-
eKTOB, 4YTO JaeT
IIKOJIbHUKAM ~ BO3-
MOKHOCTh  NPHOO-
pPECTH HaBBIK CaMoO-
CTOSITENIFHOTO  pe-
IICHUST TEopeTHYe-
CKOM  mpoOJIeMBbl,
HaBBIK  T'CHEPUPO-
BaHus U odopmiie-
HUSL COOCTBEHHBIX

CTPOCHUC IJICKTPOHHBIX
000JI0YEK aTOMOB

I1.31
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WJIel, HaBBIK YBa-
JKUTEIILHOTO OTHO-
HIEHUST K YYXKHUM
uaesM, ogopmiieH-
HBIM B  paboTax
JIPYTHX HCCIEA0Ba-
TeJel, HaBBIK MYO-
JUYHOTO  BBICTYII-
JICHUs Tepes ayau-

TOpHUEH, aprymeH-
TUPOBaHUA U OT-
CTauBaHUS  CBOeH

TOYKH 3PpCHHUA.

43

ITepuonuueckas cuc-
tema MeHeneeBa

YCTQHOBJIICHHE JIO-
BEPUTENBHBIX  OT-
HOLIEHUA  MEXIY
yUdUTEIeM U  €ro
VYEHUKAMH,  CIIO-
COOCTBYIOIIUX TIO-
3UTUBHOMY  BOC-
OPUATHIO  yYalllu-
MUCSI TpeOOBaHUH U
Opoced  yuuTens,
MPHUBJICYCHUIO  HX
BHUMaHUs K 00Cy-
JKJTaeMOU Ha YypOKe
uHpopmaruu,  ak-
TUBH3AIMA WX TI0-
3HaBaTeJIbHOU Jiesl-
TEJIBHOCTH;

[Tepuoanueckas cucrema
MenpeneeBa

I1.32

44

XapakTepuCTHKa 3Jie-
MEHTa IO ero MOJI0XKe-
HHUIO B IEPUOANYECKOU
cucreme

o0y KJIeHHe
MIKOJIBHUKOB  CO-
OnmoaTh Ha ypoke
OOIIeTTPUHATHIE
HOPMBI TTOBEJICHMUS,
npaBuUiIa OOLICHUSA
CO cTapuuMu (y4u-
TeJSIMU) U CBEpCT-
HUKaMU (LIKOJIbHU-
KaMH), TPUHIIUTIBI
y49eOHOW  JTUCITUTI-
JUHBI U CcaMoopra-
HU3AIHH;

XapaKkTepucTHKA HJIEMEHTA
IO €T0 MOJIOKEHUIO B IIe-
PHUOIMUYECKON CUCTEME

I1.33

45-
46

MTOBTOPEHHE

MPUBJICYCHUE BHU-
MaHHsI  IIKOJbHH-
KOB K IICHHOCTHOMY
acmeKTy  HW3ydae-
MBIX Ha YpOKax SiB-
JIEHUH, OpraHu3a-
us uX paboThl C
MOJTy4aeMoi Ha
YpOKE  COIHUAIhHO

Crtpoenue atoma
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3HaYMMON uH(Op-
Malnueil - WHUIUU-
poBaHUE ee 00CyX-
JICHMSI, BBICKA3bIBa-
HUS YYaIAMHACS
CBOETr0 MHEHHS IO
€e TMOBOJY, BHIpa-
OOTKH CBOEro K HEll
OTHOILIEHHS;

47

KontponbsHas pado-
TaNe4

YCTQHOBJICHHE JIO-
BEPUTENBHBIX  OT-
HOLIEHUA  MEXIY
YUUTEIEM U  €ro
yYEHHKaMH,  CIIO-
COOCTBYIOIIUX TIO-
3UTUBHOMY  BOC-
OPUATHIO  yYalllu-
MUCS TpeOOBaHUH U
Opoced  yuuTens,
MPHUBJICYCHUIO  HX
BHHUMaHUs K 00Cy-
JKJTaeMO Ha YypOKe
uHpopmarnuu,  ak-
TUBHM3AIMA WX TIO-
3HaBaTEJIbLHOU Jiesl-
TEJIbHOCTH;

Ctpoenue aToma

48

Honnas xumudeckas
CBA3b

noOyKJIeHHe
MIKOJIBHUKOB  CO-
OnmoaTh Ha ypoke
OOIIETTPUHSATHIE
HOPMBI TTOBE/ICHMUS,
npaBuUiIa OOLICHUSA
CO cTapuuMu (y4u-
TeJSIMU) U CBEpCT-
HUKaMU (LIKOJIbHU-
KaMH), TPUHIIUTIBI
y4eOHOW  JTUCITUTI-
JUHBI U CcaMoopra-
HU3AIHH;

Honnas xuMu4deckas CBsI3b

I1.34

49-
50

KoBanenTnas xumuue-
CKas CBS3b

WHUIIUUPOBAHUE U
MOJIEPIKKA  MCCIe-
JIOBATENbLCKON J1es-
TETBHOCTH  IITKOJIb-
HUKOB B paMKax
peaM3aliid ~ UMU
WH/IUBUYAIbHBIX U
TPYIIOBBIX HCCIIe-
JIOBATENbCKUX TIPO-
eKTOB, 4TO JaeT
IIKOJIbHUKAM ~ BO3-
MOXHOCTh  TPHUO0-
pECTH HaBBIK CaMO-

KoBaneHTHast XUMHUYeCcKas
CBS3b

I1.35,36
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CTOSITETLHOTO  pe-
[ICHUSI TEOpeTUYe-
CKOW  MpOoOJIEMBI,
HAaBBIK  T'EHEPUPO-
BaHHS U odopmIe-
HUSL COOCTBEHHBIX
WJiei, HaBBIK YyBa-
JKUTEIIBHOTO OTHO-
HIEHUST K YYXKUM
uaesiM, oQpOopMIICH-
HBIM B  paboTax
JIPYTHX HCCIEA0Ba-
TeJel, HaBBIK MYO-
JUYHOTO  BBICTYII-
JICHUs Tepes ayau-

TOpHEN, aprymeH-
TUPOBaHUA U OT-
CTauBaHUs  CBOeH

TOYKHU 3pCHUS.

51

MeTaumnueckast XUMH-
yecKas CBSI3b

YCTAHOBJICHHE JIO-
BEPUTENBHBIX  OT-
HOLIEHUA  MEXIY
yUdUTEIeM U €ro
VYCHUKAMH,  CIIO-
COOCTBYIOIIUX TIO-
3UTUBHOMY  BOC-
OPUATHIO  yYalllu-
MUCS TpeOOBaHUHN U
npock0  yuurens,
MPHUBJICYCHUIO X
BHHUMaHUs K 00Cy-
JKJTaeMOM Ha YypOKe
uHpOpMaLUU,  aK-
TUBH3AIMA WX TI0-
3HaBaTeJIbHOU Jiesl-
TETBHOCTH;

MeTtaiumnueckast XUMH4e-
CcKag CBA3b

I1.37

52-
53

CrereHb OKUCICHUS

IIPUBJICYCHUE BHU-
MaHUsl  LIKOJIbHU-
KOB K [IEHHOCTHOMY
acmeKkTy  u3ydae-
MBIX Ha YpOKax siB-
JICHUH, OpraHusa-
s uX paboTHl C
[IOJIy4aeMOM Ha
YpOKE  COLHUaIbHO
3HAYUMOM  MH{ OP-
Malueil - WHUIAU-
poBaHHE ee 00CyXk-
JIEHUsI, BBICKA3bIBaA-
HUS  y4dalIUMHCS
CBOET0 MHEHUS 10
ee IOBOJy, BBIpa-
OOTKH CBOEro K HeH

CreneHb OKHUCICHUS

I1.38
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OTHOIIICHUSI;

60

OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE
peakiuu

noOyX/1eHne
HIKOJIBHUKOB ~ CO-
OmoaTh Ha ypoke
0OIIenTPUHSATHIE
HOPMBI TIOBEJICHUS,
npaBuja OOIICHHS
co crapuumu (y4u-
TEISIMU) B CBEPCT-
HUKaMHu (IIKOJIbHU-
KaMH), [PUHIIMIIBI
y4eOHOM  JTUCIUII-
JUHBL U caMoopra-
HU3AIINN;

OKHUCINTEIBHO-
BOCCTaHOBUTEIILHBIC PEaK-
107051

I1.39

61-
66

Ypoku - 06001eHUS

YCTAQHOBJICHHE J10-
BEPUTEIBHBIX  OT-
HOLIEHUA  MEXIY
yuuTeIeM M €ro
yY4eHHKaMH,  CIIO-
COOCTBYIOIIUX TIO-
3UTUBHOMY  BOC-
OPUATUIO  yYallu-
MUCSI TpeOOBaHUH U
Opoced  yuuTens,
NPUBJICUYCHUIO WX
BHHUMaHUs K 00Cy-
JKJTaeMO Ha YypOKe
uHpOpMallUU,  aK-
TUBU3AIUA WX TIO-
3HaBaTEeNbHOU Jesi-
TEJIBHOCTH;

MOBTOpEHHE

Pemenue
3a7a49

67-
68

IToBTOpEHME

MPUBJICYCHHE BHU-
MaHHUSI  IIKOJbHH-
KOB K IICHHOCTHOMY
acreKkTy  u3ydJae-
MBIX Ha YpOKax siB-
JIEHUH, OpraHusa-
U ux paboThl C
MOJTy4aeMon Ha
YpOKE  COLHMAIBHO
3HaYUMOW uH(Op-
Malnueil - MHUIUU-
poBaHHE ee 00CyX-
JICHMSI, BBICKA3bIBa-
HUSA YYaIIMUCS
CBOET0 MHEHHS IO
€e TMOBOJY, BHIpa-
OOTKH CBOEro K Hell
OTHOIIIEHHS,;

| Mitoro: 68 uacos

TemaTHyeckoe MIaHMPOBaHUE MO XUMHHU 9 Kiacce (68 yacos)
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Tema ypoka

Moayab « HIKOJIbHBII
Ypox»

Martepuan yueOHHKA

Koa-
BO
9acoB

Jlomamnee
3ajgaHue

Knaccuduxkarms xumu-
YECKHX COCIMHEHUN.

YCTaHOBJICHHE JIO-
BEPUTEIBHBIX  OT-
HOLICHUH  MEXIY
yUUTEIEeM H  €ro
y4E€HUKAMHU,  CIIO-
COOCTBYIOIIUX TIO-
3UTUBHOMY  BOC-
MNPUATHIO  yYalllH-
MHUCS TpeOOBaHUN U
npocsd  yuuTens,
MPUBJICYCHUIO  HX
BHUMaHUsI K 00CY-
XKIAEMOM Ha ypoKe
uHbopMalnHu,  aK-
TUBU3ALIMA UX TIO-
3HAaBATEJIbHOU Jes-
TEJNIbHOCTH;

Comn. OKCUIBL.THAPOKCUIBL.

[Maparpad 1

Knaccudukarus xumu-
YECKUX peaKlui.

MPUBJICYCHUEC BHHU-
MaHHs  [IKOJBbHH-
KOB K IIEHHOCTHOMY
acmeKkTy  u3ydae-
MBIX Ha YpOKax SiB-
JICHUW, OpraHu3a-
U uX paboThl C
MOJTy4aeMOit Ha
YpPOKE€  COLMAIbHO
3HaYUMOM  HH(pOP-
Malnuell - MHUIUU-
poBaHHE ee 00CyX-
JICHHSI, BBICKa3bIBa-
HUSA YYaIIAMHUCS
CBOEr0 MHEHHUS IIO
ee TMOBOJy, BhIpa-
OOTKH CBOETro K HEl
OTHOIIIEHUS,

Knaccudukanus peakuuii
TI0 YHCITy U COCTaBy pea-
TEHTOB U 00pPa3yIOMINXCS
BEIIECTB, MO0 0OPATHMOCTH,
10 UCTIOJIb30BAHUIO KaTaJH-
3aTOPOB, TI0 N3MEHEHHIO
CTENECHU OKUCIICHHUSL.

I1.2

CKOpOCTh XHMHYECKUX
peakiuit

HCIIOJIb30BaHHE
BOCIINTATCIIbHBIX
BO3MOXKHOCTEH CO-
JepKaHus y4yeOHO-
ro mpeaMeTa uepes
JIEMOHCTPAIHIO JIe-
TSM TIPUMEPOB OT-
BETCTBEHHOTO,
TPaXIaHCKOTO TIO-
BEACHNUA, nposane-
HHS  YCJIOBEKOIIIO-
ouss u mobpocep-
JEYHOCTH,  uepe3
moadOp COOTBETCT-
BYIOIINX  TEKCTOB

[onsTHE cKOpOCTH, (haKTO-
PBI, BIMSIOIINE HA CKO-
POCTB, KaTasu3

I1.3
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I YTEHHUs, 3aaad
JUISL pELIeHUs, IpOo-
OJIEMHBIX CHUTYyallHit
UIsE OOCYXKIEHUsI B
KJacce;

DIIEKTPOTTHIECKA
JVCCOLIHALTHS.

oOyKIeH1E
UIKOJILHUKOB ~ CO-
OmoaaTh Ha ypoke
OOIIETTPUHATHIE
HOpPMBI TIOBEJICHUS,
npaBujia  OOIICHUS
CO cTaplumu (ydu-
TEISIMH) U CBEPCT-
HUKaMU (LIKOJIbHU-
KaMH), TPUHIUIIBI
y4eOHOW  JMCIIHII-
JUHBL U CcaMoopra-
HU3AINN;

DIIEeKTPOINTHYECKAS JTUC-
COLIMAIIHS.

I1.4

OCHOBHBIE TOT0KEHUSI
TEOPUH IMEKTPOITHTHIEC-
CKOU TMCCOIIMAIIHH.

pUMEHEHHE Ha
YpOKE HHTEpaKTHB-
HBIX (QOpM pPabOTHI
yyaluxcs: HHTe-
JEKTYaIbHBIX UTP,
CTUMYJIUPYIOIINX
[103HABATENIbHYIO
MOTHUBAIUIO
IIKOJIbHUKOB;  JTU-
JAKTUYECKOTO  Te-
aTpa, rie MoJy4yeH-
HbIE Ha YpOKE 3Ha-
HUSL OOBITPHIBAIOTCS
B TeaTpajbHBIX IO-
CTaHOBKax;  JIHC-
KYCCHHl, = KOTOpbIE
AT ydalumcst
BO3MOKHOCTb TIpH-
o0pecTu OIBIT Be-
JIeHUsT  KOHCTPYK-
TUBHOTO  JMAaJIOra;
IpyNIOBON PabOTHI
win paboThl B mMa-
pax, KOTopble ydaT
IIKOJIBHUKOB KO-
MaH/IHOW paboTre H
B3aUMOJICHCTBUIO C
JIPYTUMH JE€TbMU;

OCHOBHBIE TTOI0XKEHUS TEO-
PpHUU MIEKTPOIUTUIECKON
JIMCCOIMAINH.

IL5

XHUMHYECKHE CBOUCTBA
KHCIIOT KaK dJICKTPOJIH-
TOB

IIPUBJICYCHUE BHU-
MaHHs  LIKOJIbHU-
KOB K [ICHHOCTHOMY
acmeKkTy — usydae-
MBIX Ha ypOKax sB-
JICHUW, OpraHu3sa-

XHUMHYECKHE CBOMCTBA KU-
CJIOT KaK JIEKTPOJINTOB

I1.6
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U uX paboThl C
MOJIy4aeMOi Ha
YPOKE  COITMAIbHO
3HaYMMON  uHOp-
Malnued - WHUIWH-
poBaHME €€ 00CyX-
JIEHUs, BBICKA3bIBa-
HHUSA YUAITAMHUCS
CBOEro MHEHHSA IIO
ee TMOBOIY, BBIpa-
OOTKH CBOEro K Hell
OTHOIIICHUS,

XHUMHYECKHE CBOMCTBA
OCHOBAaHHI KaK dJIeK-
TPOJHUTOB

YCTaHOBJICHHE JI0-
BEPUTEIBHBIX  OT-
HOIIEHUN  MEXIy
YUUTEIEM H  €ro
y4E€HUKAaMHU,  CIIO-
COOCTBYIOIIUX TI0-
3UTUBHOMY BOC-
MPUATHIO  yYallld-
MHUCS TpeOOBaHUN U
npocsd  yuuTens,
MPUBJICYCHUIO WX
BHUMaHUsI K 00cCy-
KIAEMOM Ha ypoKe
uHbOpMalIMY, — aK-
THBHM3ALlUA HX IO-
3HABATCIBHOM Jes-
TEIIbHOCTH;

. XUMUYECKHE CBOMCTBA
OCHOBaHMM KakK 3JIEKTPOJIU-
TOB.

I1.7

XUMHUYECKUE CBOMCTBA
COJIEH KaK DIIEKTPOJIH-
TOB.

MPUBJICYCHUE BHHU-
MaHHs  [IKOJIbHH-
KOB K IIEHHOCTHOMY
acmeKkTy  u3ydJae-
MBIX Ha YpOKax siB-
JIEHWW, OpraHu3a-
U uX paboThl C
MOJTy4aeMoil Ha
YpPOKE€  COLHUAIbHO
3HaYUMOM  uH(OP-
Manuenl - WHUIUHU-
poBaHHe ee 00CyX-
JICHHSI, BBICKa3bIBa-
HUSA YYaIIAMHUCS
CBOEr0 MHEHHUS IIO
€e TMOBOJIYy, BBIpa-
OOTKH CBOETro K HEl
OTHOIIIEHUS,

XHUMHUYECKHE CBOUCTBA CO-
JIe KaK 3JIEKTPOJIUTOB.

1.8

I'uppoinns coneil.

opraHuzanys med-
CTBa MOTHBUPO-
BaHHBIX WU DJpYyIHU-
POBaHHBIX y4a-
IMXCA HajJ UX He-

I'maponus conei.

I1.9
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YCHEBAOIIUMH  OJ-
HOKJIACCHUKAaMHU,

JAIOLIEro  LIKOJb-
HUKaM  COLMAJIbHO
3HAYUMBIN OIIBIT CO-
TPYJHUYECTBA u
B3aMMHO! IIOMOIIIY;

10

IIpakTraeckas pabora
Nel

oOyKIeH1E
IIKOJILHUKOB ~ CO-
OmoaaTe Ha ypoke
OOIIETTPUHATHIE
HOPMBI TIOBEJICHUS,
npaBujia  OOIICHUS
CO cTapumu (ydu-
TEISIMH) U CBEPCT-
HUKaMH (LIKOJIbHU-
KaMH), TPUHITATIBI
y4eOHOW  JMCIIHII-
JIUHBI U CcaMoopra-
HU3AIUH;

«PeleHue 3KcriepuMeH-
TaJbHBIX 33124 10 TEME
DNEeKTPOIUTHYECKAS JTUC-
COIIAAITHS

11

IToaroroBka K KOH-
TPOJBHOU paboTe

HCIIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOXHOCTEH CO-
JepKaHus y4eOHO-
ro mpeaMmera yepes
JIEMOHCTPAIIHIO Jie-
TSAM TMPUMEPOB OT-
BETCTBEHHOTO,
IpakIaHCKOTO  I10-
BEJICHUsI, TPOSIBIIC-
HUS  YEJIOBEKOJIIO-
ous u pobpocep-
JICYHOCTH,  Yepe3
Mo00p COOTBETCT-
BYIOIIUX  TEKCTOB
JUIL YTCHHUs, 3a1ad
JUTSL pEIICHHs], TPO-
OJIEMHBIX CHUTYyallHid
JUIsl OOCYXXJIEHUS B
KJiacce;

«DNEKTPOTUTHYECKAS TUC-
COLIALNS»

12

KonTponbaas pabo-
TaNel

MIpUMEHEHNE Ha
YPOKE HHTEPaKTUB-
HbIX (opM pabOTHI
ydaluxcs: HWHTEN-
JIEKTyallbHBIX WD,
CTUMYJIMPYIOIINX
MI03HABATEIbHYIO
MOTHBALUIO
UIKOJIbHUKOB;  JIH-
JAKTUYECKOIO  Te-
aTpa, TJe MOJy4YeH-
HbIC HA YPOKE 3Ha-

<(3HeKTpOHHTH‘lCCKa$[ JAnC-
conquanmus»
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HUS OOBITPHIBAIOTCS
B TeaTpajbHBIX IO-
CTaHOBKax;  JHC-
KYCCUH, KOTOpBIE
JAlOT  ydalumcs
BO3MOYKHOCTb TIpH-
o0pecTH OIBIT Be-
JCHUS  KOHCTPYK-
TUBHOTO JHAaJOra;
TpYyNIIOBON PabOTHI
W paboThl B Ta-
pax, KOTopble ydaT
UIKOJIBHUKOB KO-
MaHJHOU paboTe u
B3alMO/ICICTBUIO C
JIPYTUMH JETHMU;

13

OO0mast xapakTepUCTUKA
HEMETaJLIOB

UHULMMPOBAaHUE U
MOJJIEP)KKA HUCCIIe-
JIOBaTENIbCKON Jiesi-
TEJIBHOCTH IIKOJIb-
HUKOB B paMKax
pealMzalMi  HUMHU
UHAUBUYAJIbHBIX U
IPYNIOBBIX HCCIIE-
JI0BaTENIbCKUX MPO-
€KTOB, 4YTO JaeT
LIKOJIbHUKAM ~ BO3-
MO>KHOCTb ~ MPUOO-
PECTH HaBBIK CaMoO-
CTOATEIBHOTO  pe-
LIEHUSI TeopeTHde-
CKOll  mpoOiemsl,
HaBbIK  I'€HEPUPO-
BaHHS U odopmIe-
HUS COOCTBEHHBIX
WJieil, HaBBIK YBa-
KUTEIBHOTO OTHO-
MIEHUST K 9Y)KUM
uaesM, oQpopmIIeH-
HBIM B paboTtax
JOPYTUX HCCIEN0Ba-
TeJel, HaBBIK IyO-
JUYHOTO  BBICTYII-
JIeHUs Tepes ayau-
TOpPUEH, aprymeH-
TUPOBAaHUA U OT-
CTauBaHUs  CBOEH
TOUYKH 3PEHUS.

OOm1as XxapaKTepHCTHKA
HEMETaJLIOB

I110

14

T"anorensl

MOOYX/ICHHE
IIKOJLHUKOB  CO-
OJI0/1aTh Ha YpPOKE
OOIIETIPUHATHIE
HOPMBI TIOBEJICHUS,

CBOICTBa TaJIOTEHOB

I1.11
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MpaBwia OOIICHUS
CO cTaplumu (y4u-
TEISIMH) U CBEPCT-
HUKaMU (LIKOJIbHU-
KaMH), TMPUHIUIIBI
y4eOHOW  JHUCIIHII-
JUHBL U CcaMoopra-
HU3AlNY;

15

CoennHeHns raioreHoB

MPUBJICYCHUE BHHU-
MaHUsl  I[IKOJIbHH-
KOB K IIEHHOCTHOMY
acmeKkTy  u3ydae-
MBIX Ha YpOKax siB-
JICHUHM, OpraHu3a-
nus WX paboThl C
MOJTy4aeMOi Ha
YpOKE  COIUAIBHO
3HaYMMON WHOp-
Malnuel - WHULWH-
poBaHue ee 00CyX-
JICHUsI, BBICKA3bIBa-
HUS  YYal[uMUCS
CBOETO MHEHHS IO
ee TOBOIY, BBIpa-
OOTKH CBOETO K HEil
OTHOIIICHHSI,

CoennHeHns rajioreHoB

I1.12

16

IMpakTrveckas paboTa
Ne2

opranusanus meg-
CTBA  MOTHBHUPO-
BaHHBIX W DJpyAu-
POBaHHBIX yua-
muXCA Haad HUX HE-
YCIIEBAIOIIUMHU  OJI-
HOKJIaCCHUKaMH,

JAIOIIET0  LIKOJIb-
HHUKaM COIHAJIBHO
3HAYUMBIN OIBIT CO-
TPpYAHUYECTBA 5
B3alMHOM IIOMOIIIY;

«M3yuyenne cpoiict Cousi-

HOU KHUCJIOTBD)

17-
18

Cepa

MIpUMEHEHNE Ha
YPOKE HHTEpaKTUB-
HbIX (opM pabOTHI
ydaluxcs: HWHTEN-
JIEKTyallbHBIX WD,
CTUMYJIMPYIOIIHUX
[T03HABATEIbHYIO
MOTHBALIUIO
UIKOJIbHUKOB;  JIH-
JAKTUYECKOIO  Te-
aTpa, TJe MOJy4YeH-
HbIE HA YpOKE 3Ha-
HUS OOBITPHIBAIOTCS
B T€aTpaJbHBIX IIO-

Cepa u eé cBoiicTBa. Xalb-

KOI'CHBI.

I1.13
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CTaHOBKax;  JHC-
KYCCUH, KOTOpBIE
JAlOT  ydalumcs
BO3MOKHOCTh TIpH-
oOpecTH OIBIT Be-
JICHUS  KOHCTPYK-
TUBHOTO JHAaJora;
TPYNIOBON PabOTHI
UM paboThl B TIa-
pax, KOTOpble ydaT
IIKOJIbBHUKOB KO-
MaHIHOW pabore H
B3aMMO/ICICTBUIO C
JIPYTUMHU JCThMH,

19

CepoBoAOPOI U CYIIb-
buasL

YCTaHOBJICHHE JIO-
BEPUTEIBHBIX  OT-
HOIIEHUN  MEXIy
yUUTEIIeM H  €ro
yUYE€HUKAaMHU,  CIIO-
COOCTBYIOIIUX TIO-
3UTUBHOMY BOC-
MPUATHIO  yYalllu-
MHUCS TpeOOBaHUN U
npocsd  yuuTens,
MPUBJICYCHUIO  UX
BHUMaHUsI K 00cCy-
KIAEMOM Ha ypoKe
nHpopmanuy, ak-
THBU3AIUA HMX II0-
3HABATCIBHOM Jes-
TEIILHOCTH;

CepoBonopoa u cynbhuasr | 1

I1.14

20-
21

Kucnopoausie coenu-
HEHUsI CEPBI

HCIOJIb30BaHUE
BOCTIUTATEIBHBIX
BO3MOYKHOCTEN CO-
JepKaHus y4yeOHO-
ro mpeaMmera yepes
JEMOHCTPAIIHIO Jie-
TAM TMpPHUMEPOB OT-
BETCTBEHHOTO,
IPaXJaHCKOTO  I10-
BEJICHUS, TIPOSIBIIE-
HUS  YeJOBEKOJIO-
ouss u mobpocep-
JIEYHOCTH,  4epe3
moadOp COOTBETCT-
BYIOIIUX  TEKCTOB
JUIE 9TeHHS, 3a1ad
JUISL pelieHusi, mpo-
OJIEMHBIX CHUTYyaI[Uil
Ui O0CYXIEHHs B
KJiacce;

Kucnoponusie coequnenus | 2
cephl

I.15

22

IIpakTuueckas pabora
Ne3

NMPUBJICYCHUC BHU-

«3ydenne cBOUCTB cepHOM | 1
KHCIIOTEI»

3amnucu B
TETpagu
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MaHUsl  [IKOJIbHU-
KOB K IIEHHOCTHOMY
acmekTy  H3yuae-
MBIX Ha YpOKax siB-
JICHW#, oOpraHusa-
U uX pabdoThl C
MOJy4aeMoit Ha
YpOKE  COIMAIbHO
3HaUMMOu HHpOP-
Malnued - MHUIAU-
poBaHue ee 00CyXk-
JICHUSI, BBICKA3bIBa-
HUS  YYalUMUCS
CBOCTO MHEHUS II0
ee IMOBOJy, BhIpa-
OOTKHU CBOETO K HEW
OTHOIIICHUS;

23

Azor

WHUIMAPOBAaHUE U
NOJIep)KKa  Ucce-
JIOBATEJIbCKON Jesi-
TEJIbHOCTH LIKOJIb-
HUKOB B paMKax
peanuzanuu  UMH
WH/IMBUYAIBHBIX U
IPYIIOBBIX HCCIIE-
JIOBaTEIbCKUX TPO-
€KTOB, 4YTO Jaer
IIKOJIbHUKAM ~ BO3-
MOKHOCTh  NPHOO-
pecTH HaBBIK CaMo-
CTOSITENIBHOTO  pe-
IICHUSI TEOopeTHYe-
CKOM  mpoOieMsl,
HaBBIK  TEHEPHUPO-
BaHUA U odopmiie-
HUS COOCTBEHHBIX
UJed, HaBBIK YBa-
KHUTEITHHOTO OTHO-
HIEHUS K YY)XUM
uaesM, oQopMIIeH-
HBIM B paborax
JIPYTUX HUCCIIEI0BA-
TeJel, HaBBIK IMyO-
JUYHOTO  BBICTYI-
JIeHUs Tepes ayau-
TOpHEN, aprymeH-
TUPOBaHUA U OT-
CTauBaHMUS  CBOEU
TOYKH 3pPEHUSI.

Azor

I1.16

24

AMMHak

noOyxieHue
MIKOJPHUKOB ~ CO-
OmoaaTh Ha ypoke
OOIIETTPUHSATHIE

AMMHaK

I1.17
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HOpPMBI TIOBEJICHUS,
MpaBwia OOIICHUS
CO cTapmuMH (y4u-
TEJISIMU) U CBEPCT-
HUKaMU (LIKOJIbHU-
KaMH), TPUHIUIBI
y4eOHON  JAMCITUII-
JUHBL U CcaMoopra-
HU3ALUU;

25

IIpakTraeckas pabora
Ne4

IpUMEHEHHE Ha
YPOKE HHTEPaKTHB-
HBIX (GOopM pabOTHI
yyaliuxcs: HWHTEN-
JEKTYaJIbHBIX UTP,
CTUMYJIUPYIOIINX
[103HABATEIbHYIO
MOTHUBAIUIO
IIKOJIbHUKOB; -
JAKTUYECKOI0  Te-
aTpa, rje IoJydyeH-
HbIE Ha YpOKE 3Ha-
HUS OOBITPHIBAIOTCS
B TeaTpaJbHBIX IO-
CTaHOBKax;  JHC-
KyCCUH,  KOTOpBIE
AT ydalumcs
BO3MOYKHOCTb TIpH-
oOpecTu OIBIT Be-
JeHU  KOHCTPYK-
TUBHOTO  JMAaJIOra;
IpyNIoBON pabOThI
Wi paboThl B Ma-
pax, KOTOpble yuaT
IIKOJIBHUKOB KO-
MaH/HOW paboTre H
B3aUMOJICUCTBUIO C
JIPYTUMH JETbMU;

<(HOJ'Iy‘ICHI/Ie aMMHaKa»

27

Kucnopoansie coenu-
HEHUS a30Ta

WHUIUUPOBAHUE U
MoJIIep)KKa  MCCIIe-
JOBAaTEIbCKON Jiesi-
TEJBHOCTH  ITKOJTb-
HUKOB B paMKax
peaiM3alii ~ UMH
WH/IUBUYAIbHBIX U
TPYMIOBBIX HCCIIe-
JOBAaTEIbCKUX TPO-
€KTOB, 4YTO JaeT
IIKOJIbHUKAM ~ BO3-
MOXHOCTh TIPHOO-
PECTH HaBBIK CaMO-
CTOSITENILHOTO  pe-
IICHHUsI TeopeTHye-
CKOM  mpoOJIeMBlI,

Kucnopoausie coeqrHeHMS

a3oTa

1118
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HaBBIK  TE€HEPUPO-
BaHUA U odopmiie-
HUS COOCTBEHHBIX
nJed, HaBBIK YBa-
KHUTEIBHOTO OTHO-
HICHUSI K YYXUM
unesM, odgopmieH-
HBIM B paborax
JOpyTUX HCCIeI0Ba-
Teled, HaBBIK IyO-
JUYHOTO  BBICTYII-
JCHUS Tepes ayu-
TOpUEH, apryMeH-
TUPOBaHUA M OT-
CTauBaHHUS  CBOEH
TOYKH 3PEHUSI.

28

®docdop u ero coenu-
HCHUSL.

MPUBJICYCHUE BHU-
MaHUs  [IKOJIbHH-
KOB K IIEHHOCTHOMY
acTieKTy  HW3ydae-
MBIX Ha YpOKax SiB-
JICHUW, OpraHu3a-
nus UxX paboThl C
MOJTy4aeMOil Ha
YpOKE  COIUAIBHO
3HaYMMON  uHOp-
Malnuel - WHULWH-
poBaHHe ee 00CyX-
JICHHSI, BBICKA3bIBa-
HUSA YYaIIAMHUCS
CBOEr0 MHEHHUS IIO
ee TOBOJYy, BBIpa-
OOTKH CBOETro K HEl
OTHOIIIEHUS,

®dochop u ero coeMHEHUS.

I1.19.

29

VYriaepon

opraHusanus medg-
CTBA  MOTHBHUPO-
BaHHBIX W DJpyAu-
POBaHHBIX yua-
muUXCA Haad HUX HE-
YCIIEBAIOIIUMHU  OJI-
HOKJIaCCHUKaMH,

JAIOIIET0  IIKOJIb-
HHUKaM COIHaJIBHO
3HAYUMBIN OIBIT CO-
TPpYAHUYECTBA 51
B3alMHOM IIOMOIIIY;

VYrnepon

I1.20

31

Kucnoponusie coeau-
HEHUS yriepoza.

UCIIOJIb30BAHUE
BOCITUTATEIBHBIX

BO3MOYKHOCTEH CO-
nepkaHusi yueOHo-
ro mpeaMeTa uepes
JEMOHCTPAIIHIO JIe-

KucnopoaHsie coenuHeHUs
yriepoja.

I1.21
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TSM TIPUMEPOB OT-
BETCTBEHHOTO,
IPaXIAaHCKOTO  T10-
BEJICHUS, MPOSIBIIC-
HUS  YEJIOBEKOJIIO-
oust u poOpocep-
JICYHOCTH,  4epe3
noadOp COOTBETCT-
BYIOIIUX  TEKCTOB
JUIS. 9TEHUs, 3a1a4
JUISL pEeIIeHUs], TPO-
ONEMHBIX CHUTYyalui
JUIsL OOCYXKIIEHUS B
KJiacce;

32

[TpakTuyeckas pabora
Ne5

opraHuzanus 1med-
CTBa MOTHUBHUPO-
BAHHBIX W JpYAU-
POBAHHBIX y4a-
IUXcsd Haj HUX He-
YCIIEBAIOIIUMHU  OJ-
HOKJIACCHUKAaMHU,

JaIoIIero  IIKOJb-
HUKaM COILHMAJIbHO
3HAYUMBIN OIIBIT CO-
TPYJIHUYECTBA H
B3aMMHOM ITOMOIIIH;

«ITomydeHue yriaekucioro
rasa»

33

YrieBonopoasl

YCTaHOBIIEHHE JO-
BEpPUTENBHBIX  OT-
HOLIEHUN  MEXIY
yUUTEIeM M  €ro
YYEeHUKaMH,  CIIO-
COOCTBYIOIIUX TO-
3UTUBHOMY  BOC-
OPUATHIO  yYallH-
Mucs TpeOoBaHUM U
npocsd  yuuTens,
MPUBIICUYCHUIO WX
BHUMaHUs K 00Cy-
KIAeMOU Ha YpOKe
uHpopMalMY, aK-
TUBU3AIMA WX TIO-
3HaBaTENIbHOW Jies-
TEIIbHOCTH;

YrneBonoposl

I1.22

34

Kucnoponocoaepxkaiue
COCIMHEHUSI OpraHuye-
CKHE.

IpUMEHEHHE Ha
YpOKE WHTEPAKTHB-
HBIX (GOopM pabOTHI
YUaIIUXCs: WHTEI-
JEKTYalIbHBIX UTP,
CTHUMYJTUPYIOIINX
M03HABATENIbHYIO
MOTHBAITHIO
IIKOJIbHUKOB;  JTU-

Kucnopoaocoaepxkaiue
COEIMHEHUSI OpraHuyYe-
CKHE.

I1.23,
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JTAKTUYECKOTO  Te-
aTpa, re MOoJydYeH-
HbIE HA YpOKEe 3Ha-
HUSL OOBITPHIBAIOTCS
B TeaTpajbHBIX IIO-
CTaHOBKaxX;  JIHC-
KyCCUH,  KOTOpBIE
JIAl0T  yYaluMcs
BO3MOXXHOCTh TIpHU-
oOpecTH OIBIT Be-
JNEHUS  KOHCTPYK-
TUBHOTO JHAJIOTa;
IpyNIoOBON pPabOThHI
wi paboTel B ma-
pax, KOTOpble ydar
IIKOJILHUKOB KO-
MaHJIHOK paboTe u
B3aUMOJCUCTBUIO C
JIPYTUMU J€TbMH,

35

Kpemnuii u ero coenu-
HCHUA

[IPUBJICYCHUE BHHU-
MaHusl  IIKOJIbHU-
KOB K IIEHHOCTHOMY
acmeKkTy  Hu3yuae-
MBIX Ha YpOKax siB-
JICHUW, OpraHu3a-
nus Ux paboThl C
MoJIy4yaeMoi Ha
YpOKE  COLHMaIbHO
3HAUUMON HHPOP-
Malnued - HHUIAU-
poBaHue ee 00CyXk-
JICHUsI, BBICKA3bIBa-
HUS  YYal[UMUCS
CBOETO MHEHUS I10
ee I0BONYy, BBIpa-
OOTKHU CBOETO K HEW
OTHOIICHHSI;

Kpemnuii u ero coenune-
HUA

I1.24

36

CunukaTHasi IPOMBIIII-
JIEHHOCTb

HCIIOJIb30BAaHKE
BOCIIMTATCIBbHBIX
BO3MOXKHOCTEH CO-
JepKaHusi  ydeOHO-
ro mpeaMeTa uepes
JEMOHCTPAIINIO Jie-
TSM TIPUMEPOB OT-
BETCTBEHHOTO,
TPaXIaHCKOTO TIO-
BCACHNUA, nposzne-
HHS  YCJIOBEKOIIIO-
ouss u mobpocep-

JIEYHOCTH,  4epe3
moadOp COOTBETCT-
BYIOIIMX  TEKCTOB

IUIA YTEHHUs, 3a1a4

I1,25
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JUTSL pELIeHUs, TPO-
OJIEMHBIX CUTYaIui
JUIsL OOCYXKIIEHUS B
KJacce;

37-
38

HonyquHe HEMCTAJIJIOB

BKJIIOYCHUE B YPOK
WTPOBBIX  MpOIE-
yp, KOTOpBIE TIO-
MOTalOT  HOAJEp-
KaTb  MOTHUBAIIUIO
JETEN K IOJyYEHUIO
3HAHWH, HaJla)KUBa-
HHUIO TIO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOILICHUN B KJac-
ce, TMOMOTaKT Yyc-
TAHOBJICHUIO  J100-
poxenaTeabHON
aTMochepsl BO
BpEMS YPOKa,

[1.26-27

39

Kontponbhas pabora
Ne2

YCTaHOBJICHHE JIO-
BEPUTEIBHBIX  OT-
HOIIEHUN  MEXIy
yUUTEIIeM H  €ro
y4YE€HUKAaMHU,  CIIO-
COOCTBYIOIIUX TIO-
3UTUBHOMY BOC-
MPUATHIO  yYallu-
Mucs TpeOoBaHUM U
pochk0d  yuuTens,
MPUBJICYCHUID  UX
BHUMaHUsI K 00cCy-
KIAEMOU Ha YpOKe
nHpopmanuu, ak-
THBH3aIlUd HX TO-
3HaBaTEIbLHOU Jesl-
TEIbHOCTH;

«HemeTtamnbe»

40

OO0mast xapakTepuCTHKa
METaJJIOB

MOOYXKICHHE
IIKOJBHUKOB  CO-
0JIr0/1aTh Ha YpOKE
OOIIeTPUHATHIE
HOpPMBI TTOBEIICHUS,
npaBuia OOIEHHS
CO cTapmumu (y4du-
TENSIMM) U CBEPCT-
HUKaMH (IIKOJIbHU-
KaMu), TPUHIIMIIBI
y4eOHOW  JTUCIIUTI-
JUHBI U CcaMoopra-
HU3aINH;

OOm1as xapakTepuCTHKA
METaJUIOB

I1.28

41-
44

XHUMHYECKHE CBOUCTBA
METAJIJIOB

WHUIUHUPOBAHHUE U
NOAACPIKKA HCCIIC-

XHUMHUYECKHE CBOMCTBA Me-
TaJIJIOB

I1.29
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JIOBATEJIbCKOW J1esI-
TEIbHOCTH IIKOJb-
HUKOB B paMKax
peanuzauuu  UMHU
WHIUBUAYAIbHBIX U
TPYIIIOBBIX HCCIIe-
JOBAaTEIbCKUX IPO-
€KTOB, 4TO JIaeT
UIKOJIbBHUKAM  BO3-
MO>KHOCTh  TPHOO-
PECTH HaBBIK CaMoO-
CTOATEIBHOTO  pe-
IICHHUSI TeopeThye-
CKOll  mpoOiemsl,
HaBbIK  TEHEpUpPO-
BaHUA U odopmire-
HUS COOCTBEHHBIX
WJIei, HaBBIK YBa-
KHUTEIBHOTO OTHO-
HICHUSI K YYXUM
uaesM, odopmieH-
HBIM B  pabotax
JIPYTUX HCCIe0Ba-
TeJel, HaBBbIK I1yO-
JUYHOTO  BBICTYII-
JIeHUs Tepes ayau-
TOpUEH, apryMeH-
TUPOBaHUS M OT-
CTauBaHMUS  CBOEH
TOYKH 3PEHUSI.

45-
46

OO6mas xapakTeprucTHKa
3JIEMEHTOB | TpYMIIbIL.

IpUMEHEHHE Ha
YpOKE WHTEpPAKTHB-
HBIX (GOopM paboOTHI
YUYaIIUXCsl: WHTEI-
JEKTYalIbHBIX UTP,
CTUMYJTUPYIOIINAX
MI03HABATENIbHYIO
MOTHBAIHIO
IIKOJIbHUKOB;  JTU-
TaKTHYECKOTO  Te-
aTpa, TJe MOJy4YeH-
HBIC Ha YpOKE 3Ha-
HUS OOBITPBIBAIOTCS
B TeaTpaJbHBIX II0-
CTaHOBKaxX;  JIUC-
KYCCHUH,  KOTOpBIE
JAal0T  yYaluMcs
BO3MOYKHOCTh TIpH-
oOpecTd OIBIT Be-
JIeHUS  KOHCTPYK-
TUBHOTO  JMAJIOra;
IpyNnoBoil paboTh
wii paboThl B ma-
pax, KOTOpble ydaT

OOm1as xapaKTepuCTHKA
AIIEMEHTOB | TpyIIIbL.

I1.30
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IIKOJIbHUKOB KO-
MaHJHOU paboTe u
B3aUMOJICHCTBUIO C
JIPYTUMH E€ThMU;

48

OO0mast xapakTepHCTHKA
AIIEMEHTOB 2 TPYIIIIHL.

YCTaHOBJICHHE JIO-
BEPUTEIBHBIX  OT-
HOLICHUH  MEXIY
yUUTEIEeM H  €ro
yYE€HUKAMHU,  CIIO-
COOCTBYIOIIUX TIO-
3UTUBHOMY  BOC-
MPUATHIO  yYalllu-
MHUCS TpeOOBaHUN 1
npocsd  yuuTens,
MPUBJICUCHUIO  HX
BHUMaHUsI K 00cCy-
XKIAEMOM Ha ypoKe
uHbOpMalMK, — aK-
TUBU3ALIMA UX TIO-
3HABATEJILHON Jiesi-
TEJNIbHOCTH;

OOmias xapaKTepuCTHKA
3JIEMEHTOB 2 TPYIITIHL

I1.31

49

JKEcTKoCTh BOIEI

UCIIOJIb30BaHUE
BOCIIUTATEIHHBIX
BO3MOXKHOCTEH CO-
JepKaHus y4yeOHO-
ro mpeaMeTa yepes
JEMOHCTPAIINIO JIe-
TAM TMpPHUMEPOB OT-
BETCTBEHHOTO,
IpaXJaHCKOTO  I0-
BEJICHUS, TIPOSBIIE-
HUS  YeJIOBEKOJIO-
ous u mobpocep-
JIEYHOCTH,  4epe3
noadOp COOTBETCT-
BYIOIIUX  TEKCTOB
JUIL YTeHWs, 3a1ad
JUIsl pelieHusi, mpo-
OJIEMHBIX CUTYyalui
Ui 00CYXJIEHHs B
KJiacce;

JKécTkocTh BOIBI

I1.32

50

[IpakTnueckas padbora
Neb

BKJIFOUEHUE B YPOK
UTPOBBIX npoIe-
Iyp, KOTOpBIE TO-
MOTalT  MOAAEp-
’)KaTb ~ MOTHBAIUIO
JIETEU K MOJTYYECHUIO
3HAHWM, HallaKHBa-
HUIO IIO3UTHBHBIX
MEKJIMIHOCTHBIX

OTHOIIICHUH B KJIac-
ce, IMOMOTralT YyC-

«KECTKOCTh BOJBI»




50

TaHOBJICHUIO  J100-
poXenaTenbHON
aTMocdepsl BO
BpEMS YPOKa,

51-
53

AJIOMHUHHIH U €ro COo-
€IUHEHUSL.

WHUIUUPOBAHUE U
MOJIJIEPIKKA HUCCIIE-
JOBAaTEIbCKOM Jies-
TEIBHOCTH IIKOJIb-
HUKOB B paMKax
peaiv3aliii ~ UMHU
WHIUBUAYAIbHBIX U
TPYMIOBBIX HCCIIE-
JOBAaTEIbCKUX IPO-
€KTOB, 4YTO JaeT
IIKOJIbHUKAM  BO3-
MOXHOCTh TIPHOO-
PECTH HaBBIK CaMoO-
CTOSITENIFHOTO  pe-
IICHHUSI TeopeTHye-
CKOll  mpoOiemsl,
HaBBIK  TEHEPUPO-
BaHUA U odopmire-
HUS COOCTBEHHBIX
WJIei, HaBBIK YBa-
KHUTEIBHOTO OTHO-
HICHUSI K YyKUM
uaesM, odopmieH-
HBIM B paboTax
JIpYyTUX HCCIE0Ba-
TeJel, HaBBIK MYO-
JUYHOTO  BBICTYII-
JICHUS TIepes] ay/au-

TOpPUEH, aprymeH-
TUPOBaHUS M OT-
CTauBaHHUA  CBOEHU

TOYKH 3PCHUA.

ATIOMHUHHH U €T0 coequHe-
HUA.

I1.33

56

Keneso u ero COCINHEC-
HUA

yCTaHOBIIEHHE JO-
BEPUTENBHBIX  OT-
HOLIEHUN  MEXIY
yYUTEIeM M  €ro
YYEeHUKaMH,  CIIO-
COOCTBYIOIIUX TIO-
3UTUBHOMY  BOC-
NPUATHIO  yYalllu-
MHUCS TpeOOBaHUN 1
npocsd  yuuTerns,
MPHUBJICYCHUIO WX
BHUMaHUA K 00Cy-
KIAeMOU Ha YpOKe
uHpopMalnHY, aK-
TUBU3AIMA WX TIO-
3HABATEILHOU JIes-
TEJIbHOCTH;

Keneso u ero COCINHCHUA

I1.34




o1

57

[IpakTuueckas pabo-
TaNe7

MOOYXKICHHE
IIKOJILHUKOB  CO-
OJIF0/1IaTh Ha YpOKE
OOIIETIPUHATHIC
HOpPMBI TOBE/ICHUS,
MpaBwia OOIICHUS
CO crapmumu (y4u-
TEISIMU) U CBEPCT-
HUKaMH (IIKOJIbHU-
KaMH), TPUHIUIBI
y4eOHOH  JUCITUTI-
JUHBL U caMoopra-
HU3ALUY;

«Pemienue SKCIICPUMCH-
TaJIbHBIX 3a/1a4 110 TCMC
MCETaJIIbD»

58

Koppo3zust metamios

BKJIIOYEHUE B YPOK
WTPOBBIX  TpOIle-
Iyp, KOTOpbIE TIO-
MOTAalOT  TOAJEp-
KaTb  MOTHUBAIIUIO
JIETEU K MOJTYYECHUIO
3HAHWH, HaJla)KUBa-
HHUI0O IIO3UTHBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B KJIac-
ce, TMOMOTaKT Yyc-
TAHOBJICHUIO  J100-
poxenaTeabHON
aTMochepsl BO
BpeMs YpOKa;

Koppo3zus metannos

I1.35

59-

Mertanisl B ipupoe

MPUBJICYEHUE BHHU-
MaHusl  IIKOJbHH-
KOB K [IEHHOCTHOMY
acIekTy  u3ydae-
MBIX Ha YpOKax SiB-
JIEHUW, OpraHusa-
s Ux paboThl C
MOJIy4aeMoi Ha
YpOKE  COLMaIbHO
3HaUYUMOM  uH(DOP-
Malue - MHUIH-
poBaHue ee 00Cyxk-
JICHUsI, BBICKA3bIBa-
HUS  YYal[UMUCS
CBOETO MHEHUS I10
€e IO0BONYy, BBIpa-
OO0TKH CBOETO K Hell
OTHOIICHHS];

I1.36

60

XHUMHYECKHI COCTaB
IUTAHETHI 3eMJIs

BKJIIOYEHUE B YPOK
WTPOBBIX  TIPOIIEe-
yp, KOTOpbIE TO-
MOTAOT  TOAJIEp-
’)KaTb  MOTHUBAIIHIO

XUMHAYECKUH COCTaB IUIa-
HETHI 3eMJIS

I1.37
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JETEN K IOJyYEHUIO
3HAHWM, HaJlaKHBa-
HHIO TIO3UTHBHBIX
MCKITUYHOCTHBIX
OTHOILICHUH B KJjac-
ce, MOMOTaKwT YC-
TAHOBJIEHHUIO 1OO-
poXenaTenbHON
aTMocdepsl BO
BpeMs YpOKa;

61-

Oxpana cpeasl

MOOYXICHHE
IIKOJILHUKOB ~ CO-
OJIF0/1IaTh Ha YpOKE
OOIIETIPUHATHIC
HOpPMBI TIOBE/ICHUS,
npaBujia  OOIICHUS
CO cTapimumu (y4u-
TEJISIMH) U CBEPCT-
HUKaMH (IIKOJIbHU-
KaMH), TPUHIUIBI
y4eOHOU  JAMCIIMII-
JUHBI 1 CaMOOpra-
HU3ALIUY;

Oxpana cpeabl

I1.38

64

Bemectsa. IloBTOpeHue

UHULMMPOBAaHUE U
MOJJIEPKKA HUCCIIe-
JIOBaTENIbCKON  Jiesi-
TEIBHOCTH LIKOJIb-
HUKOB B paMKax
pealMzalMi  UMHU
UHAWBUYAJIbHBIX U
IPYNNOBBIX HCCIIE-
JOBATEIbCKUX IPO-
€KTOB, 4YTO JaeT
LIKOJIBHUKAM  BO3-
MO>KHOCTb ~ MPUOO-
PECTH HaBBIK CaMoO-
CTOATEIBHOTO  pe-
LIEHUSI TeopeTHde-
CKOll  mpoOiemsl,
HaBbIK  I'E€HEPUPO-
BaHHS U odopmIe-
HUS COOCTBEHHBIX
WJieil, HaBBIK YBa-
KUTEIBHOTO OTHO-
MICHUST K 9Y)KUM
uaesM, oQopmIIeH-
HBIM B paboTax
JOPYTUX HCCIEN0Ba-
TeJel, HaBBIK IyO-
JUYHOTO  BBICTYII-
JIeHUs Tepes ayau-
TOpUEH, aprymeH-
TUPOBaHHUA M  OT-

IToBTOpEHUE

I1.39
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CTaWBaHUId  CBOEU
TOYKH 3PEHUS.

65-
67

XHUMHUYECKHE peakuuun

HCIIOJIb30BaHUE
BOCITUTATEILHBIX
BO3MOYKHOCTEH CO-
JepKaHus y4yeOHO-
ro mpeaMmera uepes
JEMOHCTpPALIUIO Jie-
TSM TPUMEPOB OT-
BETCTBEHHOTO,
IPaXIaHCKOrO TIO-
BEJICHUS, TPOSBIIC-
HUS  YEJIOBEKOJIIO-
oust u poOpocep-
JNEYHOCTH,  uepe3
noadOp COOTBETCT-
BYIOIIMX  TEKCTOB
JUIL YTCHHWsA, 3a1ad
JUISL peLIeHHs], MPo-
OJIEMHBIX CHUTYaIui
Ui 00CYKIeHUsl B
KJIacce;

XHUMHUYECKHUE peakuumn

I1.40

68

OCHOBBI HEOPraHHYE-
CKOW XUMHUU

BKJIFOUYCHHE B YPOK
WUIPOBBIX  MpPOIIE-
Iyp, KOTOpBIE TI0-
MOTalT  IOJICP-
’)KaTb  MOTHUBAIUIO
JETe K TOTyYCHHIO
3HAHUM, HaJla)KWBa-
HHIO TO3UTHBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUI B KJIac-
ce, TIOMOTAKT YycC-
TAHOBJICHUIO  J100-
poXxenaTenbHON
aTMocQepsl BO
BpEeMS YPOKa,

OCHOBBI HECOPTaHUYECKOH

XHUMHHA

I1.41

Hroro: 68 yacos
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