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TSt o0yuaronuxces 9 kiacca

Ha 2020 — 2021 y4eOHbIi TO1

KomnuectBo yacoB — 70

Cpok peanuzaiuu nporpaMmbl — 1 yaeOHBIN 1o

PabGouass mporpamma paspaboTaHa B COOTBETCTBHHM C TPEOOBaHUSIMH
denepanbHOT0 00pa30BATENBHOTO CTaHAApTa 00IIero oOpa3oBaHUs Ha

ocHoBe aBTOpckoi mporpammbl [.E.Pymsutuc. «Xumus» (8-9), YMK
I'.E.PyazuTuc no npeaMeTy Xumus

VYuebnuk: Xumusa, 9 kmacc, I'.E.Pymsutuc, ®.I. deapaman, M.,
«IIpocBemenuer, 2017

Cocrasurens: Hopmaiikuna 1.H.



Ilnanupyembie pe3y/ibTaThl OCBOCHUS YYalllUMKCSH 00pa30BaTe/1bLHOM
NPOrpamMMmbi:

JIMYHOCTHBIMM PE3yJIbTaTAMU U3Y4EHHUs NpeaMeTa «XUMUS» SBISAIOTCS CIEAYIOIINE YMEHHUS:
[locTeneHHo BbICTpauBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHHE:

— OCO3HaBaTh COBPEMEHHOE MHOrooOpa3We THIIOB MHPOBO33PECHHUS, OOLIECTBEHHBIX,
PEIUTHO3HBIX, ATECUCTUYECKUX, KYIbTYPHBIX TpPAAULHM, KOTOPBIE OIPEACISAIOT pa3HbIC
00BSACHEHUS MPOUCXOIAILIETO B MUPE;

— ¢ Y4€TOM 3TOr0 MHOTO000pa3usi MOCTENEHHO BHIPAOATHIBATH CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBI€ KU3HEHHBIE BOMPOCHI, KOTOPHIE CTABUT JIMUHBIN )KU3HEHHBIN OTIBIT;

— YYHUTBCS IIPU3HABATh IMPOTHUBOPEYMBOCTh M HE3aBEPIIEHHOCTh CBOMX B3IVISI0B HA MUD,
BO3MOKHOCTb X U3MEHEHHSL.

VauThCcs HCIOJB30BaTh CBOU B3I/ ABI HA MUDP JJIA 00bsICHEHUS Pa3INIHBIX CHTyaHHﬁ, peuicHus
BO3HHKAIOIIHUX np06neM W U3BJICUCHUS )KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM HMHTEpPECHl, HAXOJIUTh W H3Yy4aTh B y4EOHMKAX IO pa3HbIM IpeaMeTam
MaTtepuai (U3 MaKCUMyMa), UIMEIOIIUI OTHOIIIEHHE K CBOMM HHTEpECaM.

Hcnonb30BaTh cBOM HMHTEPECH! Ul BhIOOpa MHAMBHUAYaJbHON 00pa3oBaTeNbHON TpaeKTOpHH,
MOTEHITUAIBLHON OyaymIeit mpoecCu U COOTBETCTBYIONIETO MPOGUILHOTO 0Opa30BaHMSL.

[IproOpeTrath OMBIT y4acTus B Jejiax, IPUHOCAIIUX MOJIb3Y JIFOJISM.

YYuThCS CaMOCTOSITENIBHO BBHIOMpAaTh CTHJIb TOBEICHHsS, TPUBBIUYKH, O0O0ECIICUHBAOIINE
Oe3omacHbIil 00pa3 JKM3HU W COXPAaHEHHE 3JI0POBbS — CBOETO, a TaKkKe OJNM3KUX JIOACH W
OKPYXKAFOIIUX.

VauThcsd caMOCTOSTEIIFHO MMPOTHUBOCTOATL CUTyallUdAM, IIPOBOHUPYHOIIMM Ha IOCTYIIKH,
KOTOPBIC YI'POKAIOT 0e30MacHOCTH U 3A0POBLIO.

BoibupaTh MOCTYNKM, HalleJIeHHbIE HAa COXpaHEHHE U OEpe)KHOE OTHOIIEHHWE K MPHUpOJeE,
O0COOCHHO >KMBOHM, H30eras MPOTHUBOMOJOXKHBIX IMOCTYIKOB, MOCTEHNEHHO Y4ach W OCBauUBas
CTpaTEruio pallMoOHAILHOTO MPUPOIOIOIb30BAHHUSL.

Yuutbea yOexaaTh APYrux JIOACH B HEOOXOIMMOCTH OBIAJCHHUS CTpaTeruel panroHalbHOTO
MIPUPOIOTIONIE30BAHUS.

Hcnonp30BaTh 3KOJOTMYECKOE MBIIIJICHHUE JIJISI BLI60pa CTpaTCrun COOCTBEHHOTO IIOBCACHHN B
KadyecTBE OJHOM M3 [IEHHOCTHBIX YCTaHOBOK.

Cpeocmeom pa3zgumusi TAYHOCTHBIX PE3YAbTATOB CIY)KAT Y4eOHBIN MaTepual U MPOJTyKTHUBHBIC
3aaHusl yueOHHMKa, HalleJIeHHbIE Ha 0-10 JIMHUIO Pa3BUTHS — YMEHHUE OICHUBATh MOBEICHUE
YeloBeKa C TOUKU 3PEHUS] XUMUYECKOM O€30TTaCHOCTH 10 OTHOIIIEHHUIO K YEIOBEKY U MPUPOJIE.

MeranpeaMeTHbIMU pe3ylbTaTaMH HM3ydeHUs Kypca «XuMHA» sBiseTcs (HopMUpOBaHHE
YHUBEpCaJIbHbIX yueOHbIX neiictuit (YVY ).

Peeyuasmuenvie YVII.

CamocrosTenbHO 0OHApY)KUBATh U (POPMYIUPOBATH MPOOJIEMY B KIACCHOM M MHIUBHUIyaTbHON
y4eOHOI 1eITeTbHOCTH.

BriaBurath BEpCUN PCHICHUA HpOGJ’ICMBI, 0CO3HaBaTh KOHEUHBIN PpPE3yJIbTaT, BBIGI/IpaTL nu3
NPCAJIOKCHHBIX U HCKAaTh CAMOCTOATCIIBHO CPCACTBA JOCTUIKCHUSA LICIIN.



CoctaBnsaTh (MHIUBUAYAIBFHO WIH B TPYIIIE) IUIaH PEUICHUs MPoOIeMbl (BBIIIOJIHEHHS ITPOCKTA).
[ToxOupath Kk Kax 0¥ npodieme (3agaue) aIeKBaTHYIO €l TEOPETUIECKYIO MOICTh.

PaboTas mo npennoKeHHOMY U CaMOCTOSITEIbHO COCTABIICHHOMY ILIaHY, UCIIOJIb30BaTh HAPSILy C
OCHOBHBIMM U JIOIIOJIHUTENBbHBIE CPEACTBA (CIpaBOYHAs JIUTEpATypa, CIOXKHbIE HPUOOPHI,
KOMIIBIOTED).

[1nanupoBaTh CBOIO MHIUBUAYAIBHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaboTaTh 10 CaMOCTOATENIFHO COCTaBJIEHHOMY IUIAHY, CBEPSSACh C HUM U LENBIO JESTEIBHOCTH,
WCTPABJIsisl OIMMOKH, HCIOJNB3Ys CAMOCTOSATENBHO TMOJOOpaHHBIE CpeacTBa (B TOM YHCIE H
WuTepner).

CB00OIHO MOJIB30BATHCS BEIPAOOTAaHHBIMU KPUTEPUSIMH OLIEHKHU U CAMOOLIEHKH, UCXOS U3 LIETH
Y UMEIOLINXCS KPUTEPUEB, pa3inyasi pe3yJbTaT U criocoObl IeHCTBUI.

B xoxme MNpEACTaBJICHUA MMPOCKTA JaBaTh OLCHKY €ro pe3yjlbTaTaM.

CaMOCTOSITEIbHO OCO3HABaTh IMPUYIKUHBI CBOCro yCli€xa WM HCYCIICXa W HAXOIUThb CIIOCOOBI
BbIXOJa U3 CUTyalluN HCYCIICXA.

YMeThb OIEHUTH CTETNEHb YCIICIIHOCTHA CBOCH MHIMBUIYAIbHOU 00pa30BaTEIbHON IEATETLHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Kaue€CTBAM M 4YepTaM XapakTepa («KaKoB s»), ONpeaesiTh
HaMpaBJICHUs CBOETO PAa3BUTHUSA («KAKUM s XOUY CTaTh», «4TO MHE JJISl 3TOTO HAJ0 CIENIATh).

Cpeocmeom popmuposarnus peryasTUBHBIX Y Y ] ciy’kaT TEXHOJIOTHS MPOOIEMHOTO JUaiora Ha
JTane U3Y4eHHs HOBOTO MaTepHalia U TEXHOJOTHS OICHUBAHUS 00pa30BaTEIbHBIX JTOCTHKEHUN
(y4eOHBIX yCIIEXOB).

Tloznasamenvuvie YYV/I:

AHanM3upoBaTh, CPAaBHUBATH, KIACCH(PHUIIIPOBATH K 0000IIATh TOHATHS:

- JaBaTb OMNPCACIICHUC IMOHATUAM HAa OCHOBC HM3YUCHHOI'O Ha PAa3JIMYHBIX IMPEAMETAX y‘IC6HOFO
Marcpuaia,

- OCYHICCTBJIATE JIOTHYECKYIO OII€PAMIO YCTAHOBJICHHUA POJOBUIOBBIX OTHOMCHHﬁ;

- 0000mAaTh IMOHATHUS — OCYIIECTBIATH JIOTHYCCKYIO OIICPAllMI0 Tepexoja OT IOHSTHS C
MEHBIINM 00BEMOM K HOHSITUIO C OOJIBIIUM 00BEMOM.

CTpouTh JIOTHUYECKOE pacCyXJAEHHE, BKIHOYAIOIIEE YCTAaHOBJICHHE IPUUYMHHO-CIICICTBEHHbBIX
CBS3€EN.

COS,Z[aBaTB MOJCIIN C BBIACICHUCM CYIICCTBCHHBIX XapaKTCPUCTUK O6’LCKTa, Hp606pa3OBBIBaTB
MOACIN C OCIBIO BBISBJIICHUA O6H_[I/IX 3daKOHOB, OIIPCACIIAIOMUNX NaHHYIO TPCAMETHYIO 0071aCTh.

[IpencraBasaTs HHPOPMAIUIO B BUAE KOHCIIEKTOB, TA0JIHUII, CXeM, TpadUKOB.

[IpeoOpazoBbiBaTh MH(MOPMALIMIO M3 OJHOTO BHAA B JAPYroil M BHIOMpaATh yA0OHYIO Ui cels
dbopmy duxcanuu u npeacrapneHus uHbpopmaiuu. [Ipeacrapnsate nHGOPMALIKIO B ONTUMAIBHOM
(dbopMe B 3aBHCUMOCTH OT aJipecara.

[TonnMas MO3MLMIO JPYroro, pa3inyarh B €0 peyd: MHEHUE (TOUKY 3pEHHs), 10Ka3aTelbCTBO
(aprymeHThl), (aKThl; THUIIOTE3bl, AKCHOMBI, TEOPUH. {151 3TOro caMOCTOATENBFHO HCHOJIB30BATh
pa3nuyHbIe BUbI YTeHU (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTENIBHOE, TTOMCKOBOE), TPUEMBI
CITyILIAHMSL.

CamoMy cozfaBaTh HCTOYHMKM MH(MOpMAIMM PA3HOrO THMA W JJIS Pa3HbIX ayIUTOpPHUH,
coOuoaTh HH(GOPMAIIMOHHYIO TUTHEHY U MpaBuiia HH(POPMAIIMOHHOM 0€301acHOCTH.



YMeTh HCIIOJIB30BaTh KOMIIBIOTCPHBIC 1 KOMMYHUKAIIMOHHBIC TCXHOJIOTUH KaK UHCTPYMCHT IJIA
JOCTHIXKCHHA CBOHUX LICJ'IGI\/JI. YMmeTh BBI6I/IpaTL AICKBATHBIC 3aJa4C¢ MWHCTPYMCHTAJIbHBIC
IIporpaMMHO-alIapaTHbIC CPCACTBA U CCPBUCHI.

Cpeocmeom  gopmuposanus To3HaBaTenbHBIX YVYJI ciyxkar ydeOHBII MaTepuan U
MIPOAYKTUBHBIC 3a1aHMs YIeOHMKA, HalleJICHHbIC Ha 1—4-11 IMHUM pa3BUTHS:

- 0CO3HAHME poJiu BellecTB (1-g TuHUS pa3BUTHSA);

- pacCMOTpPEHUE XUMUYECKHUX IPOLECCOB (2-5 IMHUSI PA3BUTHUSA);

- HCTIOJIb30BAHNE XUMHUUECKUX 3HAHUH B OBITY (3-51 JIMHUS pa3BUTHS);

- 00BSICHEHHE MUPA C TOYKU 3pEHUS] XUMUU (4-5 JTMHUS Pa3BUTHUSA);

- OBJIaICHHE OCHOBAMHU METOJIOB €CTECTBO3HAHUS (6-51 JINHUS Pa3BUTHSA).

Kommynuxamuenwvie YV/I:

OTtcTauBasi CBOIO TOUKY 3pEHUS], IPUBOJAUTH apTyMEHTBHI, MOATBEPKAAs UX (paKTamHu.

B muckyccum ymeTh BBIIBUHYTH KOHTPApryMEHTHI, nepedpa3supoBaTh CBOIO MBICIH (BJajJeHUE
MEXaHHU3MOM SKBUBAJIEHTHBIX 3aMEH ).

Y4uTbCs KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATh OUIMOOYHOCTh
CBOEr0 MHEHHUS (€CIIM OHO TaKOBO) M KOPPEKTHUPOBATH €TO.

[ToHnMast MO3UIIMIO APYTOrO, pa3IuyaTh B €ro pedyr: MHEHHUE (TOYKY 3PEHUs), T0Ka3aTeIbCTBO
(aprymeHTsl), (DaKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUH.

YMeThb B3MISIHYTh Ha CUTYAIIMIO C MHOM TIO3UIIMU U JIOTOBAPUBATKLCS C JTFOJbMHU WHBIX TTO3UIIHA.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX YY]I choykar TEXHOJOTHS TMPOOIEMHOTO
nuanora (MoOYXTAIMKUK W TOABOMIIIMA JUAJIOrT) W paboTa B MajlbIX Tpymdmax, TaKkKe
HCIO0JIb30BAHME HA YPOKAX 3JIEMEHTOB TEXHOJIOTUH MPOJTYKTUBHOTO YTEHHUSI.

IIpenmeTHble pe3yJibTaThI
* O0BSICHATH CYTh XMMHUYECKUX MPOIECCOB U UX MPUHIMUIIUATIHLHOE OTINYHE OT (PU3NUECKUX;
* Ha3bIBATh MIPU3HAKU U YCIIOBUSA MMPOTEKAHUS XUMHUECKUX PEaKIUii;

* YCTaHABJIMBATh PUHAUICKHOCTh XUMUYECKOH PEaKIMU K ONPEIACIEHHOMY THITY 110 OJTHOMY U3
KJIacCU(UKAIMOHHBIX MPHU3HAKOB: 1) IO YHCIy M COCTaBy MCXOJHBIX BEHICCTB M TPOJIYKTOB
peaknuu (peakiuu COCTUHCHUs, Pa3ioKCHUs, 3aMEIICHUS U OOMeHa); 2) MO BBIICICHUIO WU
MOTJIOIICHUIO TEIUIOTHI (PEaKIUU SK30TEPMUYECKUE M SHIOTEPMUYECKHE); 3) M0 HW3MEHCHHIO
CTENICHEH OKHCJICHUS XMMUYECKHX DJICMEHTOB (PEaKIIMU OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC);
4) mo obpatumMocTH mporecca (peakiuu 00paTHMbIe U HEOOpaTUMEIE);

¢ Ha3bIBAaTb (I)aKTopr, BJIMAIOINIHUEC HAa CKOPOCTb XUMHYCCKUX peaKHHﬁ;
¢ Ha3bIBAaTb (I)aKTopr, BJIMAIOINIHEC HAa CMCIICHNUEC XUMHWYCCKOI'O PABHOBCCHUA,

¢ COCTABJIATh YPABHCHUA BHCKTpOHHTquCKOﬁ Jucconranyu KMcCJoT, H_ICJ'IO‘-ICI\/’I, COJ'ICI\/’I; IIOJIHBIC U
COKpaH_IéHHHC HNOHHBIC YpaBHCHU peaKuHﬁ O6MeHa; YpaBHCHUA OKHCIINTCIBbHO -
BOCCTAHOBHUTCIBHBIX peaKL{HfI;

¢ IPOTHO3UPOBATL MPOAYKTBI XHMHUYCCKHUX peaxunﬁ 8 (Y) (I)OpMyJ'IaM/HEBBaHI/IHM HNCXOJHBIX
BCIICCTB; ONPCACIIATL NCXOJHBIC BEIICCTBA I10 (I)OpMy.]'IaM/HaSBaHI/IHM MMPOAYKTOB pCAKINH,

¢ COCTABJIATL YpPAaBHCHUSA peaKI.IPIfI, COOTBCTCTBYIOIIUX TTOCICAOBATCIBHOCTH (((I_ICHO‘-IKC»)
npeBpameHMﬁ HCOPTaHNYCCKUX BCHICCTB PA3JINYHBIX KIIACCOB;

®* BBIABJIAAT B IMPOHECCC OKCICPUMCHTA MPU3HAKH, CBHUIACTCILCTBYIOIIHUE O MPOTCKAHUHA
XUMHUYECKOMN pCaKkuunu;



* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU JI0JIEW paCTBOPEHHOTO BELIECTBA;

* OIIPENENSATh XapaKTep CPebl BOJHBIX PACTBOPOB KUCIIOT M LIEIOYEHN 110 U3MEHEHUIO OKPACKU
WHJIUKATOPOB;

¢ IPOBOAWUTL KAYCCTBCHHBIC PCAKIUH, IMOATBCPKAAOINIMEC HAJIWMYHUC B BOJAHBIX pacCTBOpax
BCIICCTB OTACIBHBIX KATHOHOB 1 aHUMOHOB.

* ONPEACNIATh MPHUHAUICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 H3YyYEHHBIX
KJIACCOB/TPYIIIT: METAJUTBI U HEMETAJIIBI, OKCHJIbI, OCHOBAHUSI, KUCJIOTHI, COJIH;

* COCTABJISITH (POPMYIIBI BEIIECTB 110 X HA3BAHUSM;
* ONPEACIIATh BAJIGHTHOCTh M CTENEHb OKUCIICHHS 3JIEMEHTOB B BEIIECTBAX;

® COCTABJIATH q)OpMYJ'IBI HGOpFaHI/ILIGCKI/IX COG}II/IHCHI/Iﬁ 110 BAJICHTHOCTSAM U CTCIICHAM OKHUCIICHUSA
3JIEMEHTOB, 4 TAKXKCE 3apslz[aM HOHOB, YKaSaHHI)IM B Ta6J'II/IIIC paCTBOpI/IMOCTI/I KHCIIOT, OCHOBaHI/Iﬁ
M COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTHM HW3MEHEHUS (U3MUECKUX M XHMHYECKUX CBOMCTB HPOCTHIX
BELIECTB (METAJUIOB M HEMETaVIOB) M HMX BBICHIMX OKCHJOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XMMHMUYECKHE CBOMCTBA, XapakTepHbIE ISl TPYHH OKCHUIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIME XUMHUYECKHE CBOWCTBA, XapakTEepHbIC Ui KaXKIOTO M3 KJIacCOB
HEOpPraHWYECKUX BEIIECTB: KUCJIOT, OCHOBAHUH, COJIEH;

* MPUBOJIUTH TPUMEPHI PEAKIHK, MOATBEPXKIAIOIINX XUMHUYCCKHE CBOWCTBA HEOPTaHMYECKUX
BEIIIECTB: OKCHJIOB, KMCIIOT, OCHOBAaHUIH M COJICH;

® OIpCACIATH BC€IICCTBO-OKHNCIINTCIIb n BE€IICCTBO-BOCCTAaHOBHUTCIIb B OKHCIIUTCIBHO-
BOCCTAaHOBHUTCIIbHBIX PCAKIUAX,

* COCTaBJISITh OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIN OanaHc (sl HM3y4EeHHBIX peakiuil) Io
MIPeI0KEHHBIM CXeMaM PeaKIuii;

¢ IIPpOBOJUTD J'Ia60paTOprIe OIIBITBI, INOATBEPXKAAOIHNE XUMHYCCKUC CBOMCTBAa OCHOBHBIX
KJIaCCOB HEOPraHNYCCKNUX BCHICCTB,

* MPOBOJUTHL JAOOPATOPHBIEC OIBITHI IO IMOJYYCHHUIO UM COOMPAHHMIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOJIa, KUCIOPOJIa, YIJIEKUCIOTO ra3a, aMMHaKa; COCTaBJSATh YPAaBHEHUS COOTBETCTBYIOIIHUX
peaKiuu.

HGBHTI/IKJ'IEICCHI/IK MOJIYYUT BO3MOXKHOCTb HAYUUTBCA:

¢ COCTABJIATE MOJICKYJIApHBIC KW IIOJIHBIC HWOHHBIC YPABHCHUSA 110 COKpaH_IéHHBIM HMOHHBIM
YPaBHCHUAM;

¢ IPUBOAWUTL IIPUMCPLI peaKHHﬁ, IMOATBCPIKAAIOMIUX CYHICCTBOBAHUC B3aUMOCBA3U MCKIAY
OCHOBHBIMH KJIAaCCaAMU HEOPTraHNYCCKUX BCUICCTB,

¢ IPOTHO3UPOBAThL PE3YIIbTAThI BO3ACHCTBUS PAa3INYHBIX (baKTOpOB Ha HM3MCHCHHC CKOPOCTH
XHMHYECKOH pCaKknuunu;

¢ IPOTHO3UPOBATL PE3YJIbTAThI BO3ACHCTBUSA Pa3JINYHBIX (I)aKTOpOB Ha CMCIICHUC XUMHNYCCKOTO
PpaBHOBCCHA.

¢ IPOTrHO3UPOBATH XUMHUYCCKUC CBOIMCTBA BEILIECTB Ha OCHOBE MX COCTaBa U CTPOCHUA;

¢ IPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA NPOABIIATE OKUCIHUTCIBHBIC NJIM BOCCTAHOBUTCIIBHBIC
CBOMCTBA C y‘IéTOM CTEICHEHW OKHMCIICHUS 9JIEMCHTOB, BXOJAIIKUX B €I'0 COCTAB,



® BbIABJIATH CYHICCTBOBAHUC T€HETHUYCCKOM B3aMMOCBSI3HU MCXKAY BCIICCTBAMHU B PAAY: IIPOCTOC
BCUICCTBO — OKCHJ] — I'MAPOKCUT — COJIb,

* XapaKTepu30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHON M a30THOW KHCIIOT;

* IPUBOJNTH MPHUMEPHl YPAaBHEHHH pPEaKIUi, JIGKANIMX B OCHOBE MPOMBINUICHHBIX CHOCO0OOB
IIOJTYy4eHUSI aMMHAKa, CEPHON KHMCIIOTBI, YyI'yHA U CTaJIH;

* ONKUCHIBATh (PU3MYECKUE W XUMHUYECKHME TPOIIECCHI, SBISAIOMIMECS YaCThIO KPYroBOpOTa
BEIIECTB B IPUPO/IE;

®* OPraHru30BbIBATb, IPOBOAUTL YUCHHUUCCKHUC IIPOCKTHI IO HCCICAOBAHUIO CBOMCTB BCIICCTB,
HMCIOIIMX BAKHOC IMPAKTHUICCKOC 3HAUCHUC.



COJAEP/KAHUE YYEBHOT' O KYPCA

Paznen 1. MHOrooOpasue xumMmuueckux peakuii (21 q).
Tema 1. OkucAUTENBHO- BOCCTAHOBUTEIbHBIE peakuuu (8 4)

Krnaccudukamuss XUMUYECKHUX PEAKIUH, pEaKuu COSAMHCHHS, PAa3JIOKCHUS, 3aMEIICHUS,
obMeHa. OKHCIUTEIBHO - BOCCTAHOBHUTENbHBIC peakuuu. OKUCINUTENb, BOCCTAHOBHUTEID,
MpOIIeCChl  OKUCIEHHs, BoccTraHoBNeHUsA. (CocTaBieHHME ypaBHEHHUH  OKHCIMTEIBHO -
BOCCTAHOBUTEJILHBIX PEAKIIMA C MOMOIIBIO METO1a AIEKTPOHHOTO OaliaHca.

TemnoBbie 3¢ (peKThl XUMUYECKUX peaKUil. DK30TEpPMUUYECKUE U SHIOTEPMUUECKHE PEaKIUU.

Tepmoxumuueckue ypaBHeHHs. CKOpPOCTb XMMHUYECKHX peakuuil. dakTopbl, BIMSIONIME Ha
CKOPOCTh XUMHUYECKHX peakuni. [IepBoHavanbHbIe IPEACTABICHNS O KaTaJIN3e.

Jemoncmpayuu. Jlemoncmpayus onvlmos, 8blACHAIOWUX 3A8UCUMOCTb CKOPOCMU XUMUYECKUX
peaxkyuii om pasiuyHulX Qaxkmopos.

Tabnuywr «Obpamumele peaxkyuuy, «Xumuueckoe paegnogecuey, «Ckopocmb XumuyecKou
peaxkyuuy.

Pacuemmnvie 3a0auu. Pacuemwl no mepmoxumMudeCKum ypasHeHusAM.

Ilpakmuueckas paboma Nel. Hzyuenue nusnus yciogull Npo8eoeHUs XUMU4eckol peakyuu Ha
e€ CKopocmb.

O6patumbie peaknun. [TIoHATHE O XUMHYECKOM PaBHOBECHH.
Tewma 2. Dnexrponutudeckas auccoruarus (13 )

XUMUYECKHE PEeaKINK, UAYIINE B BOJHBIX PACTBOPAX. DIACKTPOIUTH U HEINEKTPOIUTHI. VOHBI.
Karuons! u annonsl. ['ugparnas treopus pacTBOpOB.

BHGKTpOJ'II/ITI/I‘{eCKaH Juccoguanusa  KHCIOT, OCHOBaHHﬁ, coneii. Ciabble W  CHJILHBIE
QJICKTPOJIUTEI. CreneHn Jucconualnuu. PeaKI_II/II/I HOHHOIO OOMeHa. YCIoBUSA IMPOTCKaHUA
peaKHI/Iﬁ obMeHa J0 KOHIA. XYUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIacCOB HCOPraHn4€CKux
COGI[I/IHGHI/If/'I B CBCTC HpeI[CTaBJ'IeHI/Iﬁ 00 3HeKTpOHHTquCKOﬁ Jucconani U OKHCIMTCIIBHO —
BOCCTAaHOBUTCIIbHBIX PCAKIIUAX.

[Tonsartue o runpoause conei.
Pacuémoi no ypasnenusm xum. peakyuti, eciu 00HO U3 ewecms 0aHo 8 U3dvIMKe.

ﬂeMOHcmpauuu. Hcenvimanue pacmeopoe eeujecnie Ha IJIEKMPUUECKYIO npoeodwwocmb.
ﬂguofceHue UOHOB6 6 INeEKMPUHUECKOM noJie.

Jlabopamopnvie onvimsi. Peakyuu obmena medxcoy pacmeopamu 31eKmpoaumos.

Ilpakmuueckas paboma Ne2. Pewenue sxkcnepumenmanvHulx 3aoau no meme «Ceoticmea
KUCTIOM, OCHOBAHUU U CONeU KAK 3/IeKMPOTUNOB.

Konmponvnaa paboma Ne 1 no memam «Knaccugpukayus Xumuueckux peaxyuily u
«Dnexmponumuyeckas OUCCOYUayusy».

Pa3znen 2. MHoroo6pasue BemiecTs.
Tewma 3. T'anorensi (5 u)



Hemeramnbl. [Manorensl. IlonoxeHne B NEPUOJAMYECKOM CUCTEME XHMHUYECKHX JJIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxaenue B mpupoe.

DU3NYECKUE U XUMUYECKHE CBOMCTBA rajJoreHoB. [lonydyeHne u MpuMEHEHHE TrajJoreHoB. XJop.
dusnyeckue M XUMHYECKHE CBOMCTBa xJiopa. IIpumeHnenue xiopa. XJIOpOBOJOPOL.
®usznueckue cpoiictBa. [lonmyuenue. CoinsHasg kuciora u ee coiu. KauecTBeHHas peakuus Ha
XJIOpU — MOHBL. Pacro3HaBanue Xja0puaoB, OpOMUI0B, HOIUIOB.

Lemoncmpayuu. @usuueckue ceovicmea 2anozenos. llonyuenue x10posodopooa u pacmeopenue
e20 6 gooe.

Jlabopamopuvie onvimul. Pacnoznaganue coasiHol KUCIOMbl, XIOPUOO8, OPOMUOOS, UOOUO08 U
uooa.

Ipakmuuecxas paboma Ne 3. [lonyuenue conanou KUCI0myl U uyyeHue eé ceoUcma.

Tema 4. Kucnopon u cepa (84)

Kucnopon u cepa. IlosmoxxeHrne B NEPUOAMYECKON CHCTEME XMMHUYECKUX AJIIEMEHTOB, CTPOCHHUE
ux atomoB. Cepa. Amnmotponus cepsl. PuU3nMUecKue W XUMUYECKHUE cBoWcTBa. HaxoxxneHue B
npupone. Ilpumenenue cepel. CepoBogopon. CepoBojopojHasi KHCIOTa U €€  COJIH.
KauectBenHas peakiust Ha cyabdua- nonsl. Oxena cepsl (1V).

Cepnast kuciora. XHUMHUYECKHE CBOWCTBAa pa30aBJICHHOM M KOHLEHTPUPOBAHHOW CEpHOM
kucnoThl. KauecTBeHHass peakuus Ha cynbgaT- HOHBL. XHMHUYECKHE DEaKIHMH, JeXKallhue B
OCHOBE MOJIyYEHHUSI CEPHON KHCJIOTHI B IPOMBIIUIEHHOCTH. [[pMenenne cepHOoi KUCIIOTHI.
Jemoncmpayuu. Annomponusi Kuciopooa u cepvl. 3HAKOMCMEO ¢ 00pasyamu NPUPOOHbIX
cynbhuoos, cyibghamos.

Jlabopamopnwvie onvimoi. Pacnosunasanue cyiv@uo-, cyivpum- u cyib@am-uoHos 8 pacmseope
Ipaxmuueckasa paboma. Pewenue sxcnepumenmanvhvix 3a0ay no meme « Kuciopoo u cepay.

Tema 5. Azot u pochop (10 u)

Azot u pocdop. [lonoxxeHne B mEPUOINIECKON CUCTEME XMMUYECKUX JIEMEHTOB, CTPOCHHE HX
aTOMOB. A30T, U3NUYECKHE U XMMHUYECKHE CBOWCTBA, MOJydeHHUE M MpUMEHEeHHe. KpyroBopor
azota B npupoae. AMMuak. Ouznueckne M XMMUYECKHE CBOMCTBA, MOJYy4YECHHUE, MPUMEHEHUE.
Conu aMMOHHUS. A30THasl KUCJIOTA U €€ cBoKcTBA. OKUCIUTENbHBIE CBOMCTBA A30THOU KUCIIOTHI.
[TonyueHnue a30THOW KHCIOTHI B JIabopaTopuu. XUMHYECKHE PEaKIMH, JeKallle B OCHOBE
MOJIy4€HUs a30THOU KHUCIIOTHI B MpoMbliieHHOCTH. [Ipumenenue. Conu. A30THbIE y10OpeHUs.
dochop. Amnorporus. Pusnueckne u xuMuyeckue  coiictBa. Oxcua docdopa (V).
dochopHas KUCIOTa, €€ COIH U yI0OpeHusl.

Hemoncmpayuu. [lonyuenue ammuaka u e2o pacmeoperue 6 gode. O3nakomieHue ¢ oopasyamu
NPUPOOHBIX HUMPAmos, gpocghamos.

Jlabopamopuvsie onvimsl. Bzaumoodeiicmseue coneti ammonus co wenovamu. O3Hakomlenue ¢
a30mHuIMU U pocgopHbIMU YOOOpEeHUsMU.

Ipaxmuueckas paboma Ne5. Ilonyuenue ammuaka u u3yyeHue e2o C80UCMS.

Pewenue 3a0au na onpedenenue maccosoil (00EMHOU) 00U 6bIXOOA NPOOYKMA PeaKyuu om
meopemuyecKu 803MOHCHO2O.

Tema 6. Yrnepon u kpemuuii 10 u)

Yraepox u kpeMHuil. llosokeHne B NEPUOAUYECKON CUCTEME, CTPOCHHE aTOMOB. YTIIEPO.
Annotpornusi. dusznyeckue W XUMHUYECKHE CBOMCTBa yriepoaa. AncopOuus. YrapHbIil ras.
VYrnekucnslid ra3. YrojibHas KUCIoTa U ee coiu. KauecTBeHHas peakuusi Ha KapOOHAT — UOHBI.
KpyrosopoT B mpupoe.

Kpemuuit. Oxcun xpemuus (1V). KpemHueBas Kuciora u ee Cou.

Crexio. [lemeHT.

Hemoncmpayuu. Kpucmannuueckue peuwtemku aimasa u epaguma. 3Hakomcmeo ¢ odpazyamu
NPUPOOHBIX Kapbonamos u cuiuxamos. O3HAKOMAEHUe C pAa3IudHbIMU GUOAMU MONIUBA.
O3HaxomieHue ¢ 8udamu cmekid.



Jlabopamopnvie onvimbi. O3HaKoMAEHUE CO CBOUCMEAMU U 83AUMONDEBPAUEHUAMU KAPOOHAMO8
u euopoxkapbornamos. Kauwecmsennvle peakyuu na kapoonam- u CUIUKAM-UOHDBL.

Ipaxmuuecxas paboma Ne6. Ilonyuenue oxcuoa yenepooa (IV) u usyuenue ezo ceoticma.
Pacnosznasanue kapbonamos.

Pewenue 3a0au na vluucienue maccovl umu o6vEMa NPOOYKma peakyuu no u3eecmHol macce
U 00BEMY UCXOOHO20 BeUeCmBa, CO0ePHCAULe20 NPUMECU.

Konmponvnas paboma Ne2 no meme «HememannoLy.

Tema 7. O0uue cBoiicTBa MeTayjioB (144)

Meramibl. [lonokeHne B NEPUOANYECKON CHCTEME, CTPOCHHE aTOMOB. MeTajuinueckasi CBS3b.
dwusnueckue cpoiicTBa. Psg aktmBHOCTH MetamwioB. CBoiicTBa MerainioB. OOmue crocoObl
nosyueHusi. CrijiaBel METaJIIOB.

[llenounsie metamibl. [lojokeHne B MEPUOIMYECKON CHCTEME, CTpOEHHE aTOMOB. Du3nUecKue
U XuMH4eckue cBolicTBa. lIpumenenune. Haxoxaenue B npupoae.

[Ilenouyno3emenbHble MeTaLIbl. lloj0KEHNME B NMEPHOIUYECKON CUCTEME, CTPOEHUE aTOMOB.
®usnueckue U xumudeckne cBoictBa. IIpumenenme. Haxoxnenwe B mpupoxne. Maramii u
KaJIBIIMH , UX BayKHEHITHE coequHeHus. KecTKOCTh BOJIbI M CIIOCOOBI €€ yCTpaHEHUSI.
Amomunnii. IlonoxeHne B NEPUOIUYECKON CHCTEME, CTpOEHHE aToMOB. PU3HUYECKHE U
xuMudeckue coictBa. [lpumenenue. Haxoxmenue B mpupome. AMGPOTEPHOCTh OKCHAA W
TUAPOKCH/IA aTFOMHHHMSL.

Kenezo. Ilomoxkenne B MNEPUOAUYECKOM CHCTEME, CTpoeHHME aTomMoB. Duszmueckue u
xumudecknue cporctBa. IIpumenenme. Haxoxxnenwe B mpupoze. Bakneilmme coeanHEHHs
xKenesza: OKCUAbl, TuIpokcuasl U conu kenesa (l1) u xenesa (l11). KauectBennas peakuus Ha
VOHBI.

Lemoncmpayuu. 3naxomcmeo ¢ odpazyamu 6aXdCHeUWUx conel Hampus, Kaius, NPpUpoOHbIX
COeOUHEeHUll Kalbyus, pyoamu dxceiesd, COeOUHEHUAMU antoMunus. Bzaumooeticmeue ujenounuix,
WeI0YHO3eMeNbHbIX MEMALI08 U antomMunus ¢ 600ou. Cocueanue dceneza 8 KUCIOpooe U Xaope.
Jlabopamopuvie onvimsi. [lonyuenue eudpokcuoa anOMuHus U 683aumooelcmsue e20 ¢
Kkucromamu u werouamu. Ilonyyenue euopoxcuoos sceneza(ll) u (Ill) u e3aumooeticmsue ux c
KUCTOMAMU U WeI0UaMU.

Ilpakmuueckas paboma Ne7. Pewernue s3KcnepumeHmanvhvix 3a0ay no meme «Memannvt u ux
COeOUHeHUs Y.

Konmponvnas paboma Ne3 no meme « Obwue ceoticmea memaiiosy



Y4eOHO-TEeMATHYCCKHUH IJIAH

No HaumeHnoBanue pas3zieiioB u Tem Makcuma N3 Hux
/11 JbHas Teopernueck | mpaktuueck | KoHTposibHas Okckypcun, | CaMOCTOSITENbH
Harpyska | oe oOyueHue, | ue paboThI, pabora, u. 9. ast pabora, 4.
y4aIeroc q, 9,
S, 9.
1 Knaccudukanus XuMuueckux peakiui 21 18 ?
42 5)
2 MHuoroo6pasue BeecTB 49
60 7 3
Hroro 70




KAJIEHJAPHO —- TEMATUYECKOE IINTAHUPOBAHUE

Ne Tema ypoxka Kour- TpeGoBanusi K ypoBHIO TpeGoBanus K ypoBHIO [ara npoBenenus
ypo BO NMOAr0OTOBKH 00Yy4YalOUIUXCs MOATr0OTOBKH 00Yy4YalOUIUXCS
Ka 4yaco COB3
B
YHUBEPCAIbHBIC J1aH daxr
yueOnbie aeicteus (YY)
anaHocTHbIE (JI);
no3HaBatenbHble (I1);
perynsituBHbie (P);
koMMyHuKaTuBHbIE (K);
1 2 3 4 5 6
Pasznea 1. Knaccupukanus xummnueckux peakumid (20 4)
Temal OKuUCIUTENBHO- BOCCTAHOBUTEJIbHbIE peakuuu (84)
1 | Ilonstue 00 OKUCTUTETHHO- 1 |JI: yMEHHUE o0bexTuBHO | JI: yMEHHUE 00BEKTUBHO
BOCCTaHOBUTEJBHBIX peakuusx OKUCIUTENH IPOU3BOJUTH OIICHKY JIE€HCTBUS | MPOU3BOAUTH OLEHKY JIEHCTBUS
Y BOCCTAHOBUTEIIH. OpPYTHUX W CaMOOILIGHKY CBOHUX | IDyTUX M CaMOOLIEHKY CBOHX
_ JNEUCTBUMA; YMETh ONpPEHENATh | ACHCTBUH; YMETh  OINPEICTAThH
2 | CocTaprenne ypaBHeHHH OKIfCHHTeHBHO_ 1 IpaHULIbI COOCTBEHHOTO 3HAHUS M | TPAHUIBI COOCTBEHHOTO 3HAHUS U
BOCCTAHOBUTCJIPHBIX pCakIlit «HE3HAHMS»; YMEHHE OLICHHUBATh | HE3HAHUS»; YMEHHUE OIICHUBATh
3 | CBoiicTBa OKCHOB, KUCIIOT, OCHOBAHHH, 1 |P aboty YAUTCIL, ymeHHe | paboTy YMMTENs; yMEHHE YBaKaTh
coueii B cBete yuenns 06 OBP yBa)kaTb MHEHUE OKPYKAIOIIUX. | MHEHHE OKPYKAIOIIHX.
4 | TemnoBoM shdheKT XAMAUSCKHX PEAKIIHIL. 1 | I ocymecrsnenne  mowucka | II: OCYIIIECTBIICHUE  TOUCKa
5 | TemnoBoif >3hekT XUMUHECKIX PEaKITHiL. 1 | Heobxoaumoi nHpopMmanuu; | He0OX0MMOU nHdopmanuu;
6 | CKOpOCTh XMMMUYECKUX PEaKIil. 1 | ucnoab30BaHuE 3HAKOBO- | UCTIOJIb30BaHUE 3HAKOBO-
7 | IIpaktuyeckas padora Nel. Mzyuenue 1 | CHUMBOJIMYECKHX CPEACTB, B TOM | CHMBOJMYECKUX CPEACTB, B TOM
BIIMSIHUS YCIIOBHI TIPOBEICHUSI XUMHYECKOM YUCIIE MOJENEH M CXEM; YMETh | YUCIE MOJEIEH U CXEM; YMETh
peakKHu Ha e€ CKOPOCTh. BBIACIISITL TJIABHOE W3 TEKCTOB | BBIACIATHL TIJIABHOE M3 TEKCTOB
8 | O6partumMble 1 HEOOpaTUMBbIE PEAKIIHU. 1 pasHBIX BHJIOB; yMeHHe | pasHbIX BHJIOB; yMeHHe
[ToHaTHE O XUMUYECKOM PaBHOBECHH.
JOKa3bIBaTh, BBIJIBUTATh | JOKA3bIBaTh, BHIIBUTATh TUIIOTE3bI




THIIOTE3bI M WX OOOCHOBBIBAThH
ux; popmynupoBaTh mpoOIEMY,

npeaiaratb yTH UX pCuICHUS,

YMCTb OCYIICCTBJIATH aHAJIM3 U

CUHTE3 00BEKTOB; YMEHHE

OCYIICCTBJIATDH CpaBHCHHEC,

KJIACCH(PHUKAIUIO TI0 3aJIaHHBIM

KpUTEPUSIM; yYMEHHUE
yCTaHaBJIMBATh MIPUYUHHO-
CIIE/ICTBEHHBIE CBS3U; YMEHHUE

CTpPOUTh paccyxJeHus B (opme
CBSA3M TMPOCTBIX CYXAECHUU 00

00BEKTE.
P: angekBaTHO  BOCHpPUHHUMATh
OIEHKY  yUYUTeNs;  pas3inyaTh

cmoco® W pe3yiabTaT NEUCTBUS;
YMETh OIICHWUBATh IPABHILHOCTh
BBITIOJTHCHHS JeUCTBUS;
IUIAHUPOBATh CBOE JICHCTBHE B
COOTBETCTBUU C IOCTaBJICHHOM

3aa4ei.

K: Berynate B JAAJIor,
y4acTBOBaTh B  KOJUIEKTHBHOM
oOcyxaeHnn TpobieM. YMeTb

CIIYIIaTh U CIBILATH IPYT Jpyra
YMeTh mpeCTaBIsITh KOHKPETHOE
coJiepikaHue M cooOmiaTh €ro B
ycTHOU ¢opme. CaMOCTOSTENBHO
OpPraHU30BBIBATH ydeOHOe

rpymIe.
aJIeKBaTHbIE

B3aMOIEICTBUE B
Hcnonp3oBaTth

u HX 000CHOBBIBATH HX;
dbopMynupoBaTh pooiiemMy,

npeajiaratb NyT UX pCUICHUA,

YMCTb OCYHICCTBJIATH AHAJIM3 u

CUHTE3 00BEKTOB; YMEHHE
OCYIIECTBIISITh CpaBHCHHE,
KJIaccu(UKanuio 10  3aJaHHBIM
KPUTEPHUSIM; YMEHUE
yCTaHABIIUBATh PUYUHHO-
CIICJICTBEHHBIC  CBS3U; YMCHHE

CTPOUTh pacCyXJeHus B Qopme
CBA3M TMPOCTBIX CYXIEHHH 00

00BEKTE.
P: angexkBaTHO  BOCHPUHUMATH
OIEHKY  Y4YHWTeNs;  pa3inyarh

cmoco®d W pe3ynabTar JACHCTBUSA,
YMETh OIIEHHBATh NPAaBUIBHOCTD
BBITIOJTHCHHSI JCWCTBUS;
IUIAHUPOBaTh CBOE JICHCTBUE B
COOTBETCTBUU C TIOCTaBJICHHOW

3aJa4ei.

K: Berynate B
y4acTBOBaTh B
obcyxaeHnn mpolneM. YMeETh
CIIyIIaTh W CHABIIIATh APYr Jpyra
YMeTh mpeacTaBliiTh KOHKPETHOE
coJiep’KaHMe U cooOIIaTh €ro B
yctHOU Qopme. CaMoCTOSATETHHO

JIAAJIOor,
KOJIJIEKTUBHOM

OpPraHru30BbIBATH y‘IC6HOC
B3aHMOJICHCTBHE B rpy1iIre.
Hcnonws3oBaTh aJICKBATHBIC




SI3BIKOBBIC cpeacTsa TSt
OTOOpa)X€HUSI CBOMX  YYBCTB,
MBICJIEH u OOy K ICHUH.
Pa3BuBarth YMEHHE
UHTETPUPOBATHCS B TPYIIy
CBEPCTHHKOB u CTPOUTH

MPOAYKTUBHOE B3aUMOJICHCTBUE
CO CBEPCTHUKAMH.

IIpeameTHbIE: Ornpenenenue
OKHCIIUTEILHO-
BOCCTAHOBUTEIBHBIX  PEAKIUH.

OKucnuTenu M BOCCTAaHOBUTEIIH.
OKucCIuTENnbHO-

BOCCTAHOBUTEIbHAS
nBoiictBeHHOCTE.  CocCTaBJIeHHE
ypaBHEHUM OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaxuuit
METOJIOM 3JIEKTPOHHOTO OajnaHca.
Tennosbie 3HEKTH XUMUYECKUX
DK30TepMUYECKHE U
SHIO0TEPMHUUECKHE peaxuu.
TepMoxuMHuyecKkue  ypaBHEHHS.
CKOpPOCTh XMMHUUYECKUX pPEaKIIUH.

CDaKTOpBI, BJIMAOIINC Ha

peaKuuid.

CKOpPOCTh XHUMHYCCKHX peaKHHﬁ.
HepBOHa‘IaHLHLIe MpCACTaBJICHUA
O KaTaJInu3e€.

A3BIKOBbIE CpeacTBa JUIs
OTOOpaX€HUsI  CBOMX  YYBCTB,
MBICJICH u MOOYKICHUH.
PasBuBath yYMEHHUE
UHTETPUPOBATBCSI B TPYIIy
CBEPCTHHUKOB U CTPOUTH
IPOAYKTUBHOE  B3auUMOJIEHCTBUE
CO CBEpCTHHKaMHU.

IIpenmerHble: Omnpenenenue
OKHUCIIMTEIBHO-
BOCCTaHOBUTEJbHBIX peaKImid.

OKHCIUTEIM M BOCCTAHOBHUTEIH.
OKUCIUTEIILHO-

BOCCTaHOBHUTEILHAS
JIBOMICTBEHHOCTb. CocTraBiieHne
ypaBHEHUH

BOCCTAaHOBHTCIIBHBIX

OKHUCIIUTEIbHO-
peakuui
METOJIOM 3JIEKTPOHHOTro OaliaHca.
TennoBeie 2GHEKTH XUMUIECKUX
peakiui. OK30TepMHYECKUE U
SHAOTEPMHUUYECKHE peaxuu.
TepMoxumuueckue
CKOpOCTh XMMHUUYECKUX PEAKIIHM.
®DaxkTophl, BIIUSIOIINE Ha

ypaBHEHHUS.

CKOPOCTh XHUMHYCCKHX peaKHHﬁ.
HepBOHa‘laﬂbHHe IMpCACTABJICHUA
O KaTaJIu3cC.

Tema 2 JuaekrponTnyeckas qucconuanus (134)

CymHoCTh Ipouecca 3JEeKTPOIUTHYECKOIN
JUCCOIMAIMH.

1

JI: yYMEHUE 00BEKTUBHO

JI: yMEHUE 00BEKTUBHO




10

DNEeKTPOIUTHYECKAs JUCCOLMALIHS KUCTIOT,
OCHOBaAHUH U COJIEH.

MIPOU3BOAUTH OLEHKY JEUCTBUS
JpYTUX W CAMOOLIEHKY CBOMX

11 | Cnabble u cuiibHBIC ANEKTPOIUTHL. CTeTeHb JNeiiCTBHI; yMeTh OIpENeNSTh
AMCCOTIHATIHEL, I'PaHULBI COOCTBEHHOTO 3HAHWS
12 | Peakuuu HOHHOTO OOMEHA M YCIIOBHS UX
u «HE3HAHUSY; YMCHHE
MIPOTEKAHMUS.
OIICHUBATh PabOTy  y4IUTEIS;
YMCHHE YBa)KaThb MHCHUE
13 | Peakuuu HOHHOTO OOMEHA M YCIIOBUS UX OKPYXKAIOIIHX; yYMEHUE
MIPOTEKAHMUS. OIICHUBATh TIOCJICJICTBUS CBOCH
JESTEIILHOCTH 110 OTHOIIICHHUIO K
14 | Xumuueckue cBOWCTBa OCHOBHBIX KJIacCOB KUBOH MPHUPOJE, COOCTBEHHOMY
HEOPraHWYECKUX COCAMHCHHI B CBETE OpraHU3MY; COOTIOIEH e
npeacraiaeHuit 06 TO/J] npaBuT TOBeIeHHs B
v 0K alolen cpene.
15 | I'upponus coneil. Py P
II: ocymecTBieHue  MOUCKA
= HE00X0IUMOMI nHGOopMaIn;
16 | 'mapomu3 coneit. bop >
HCITOJIh30BaHNE 3HaKOBO-
CUMBOJIMYECKUX CPEICTB, B TOM
17 | Ilpaktuueckas padota Ne2. Pemenue quCiie MOJICJICH U CXeM; YMETh
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME BBIJICJIATh TJIABHOE W3 TEKCTOB
«CBOICTBA KUCIOT, OCHOBAHUM U COJIEH KaK PasHBIX BHJIOB; yMeHHe
JNICKTPOTUTOBY. _ JI0OKa3bIBaTh, BBIJIBUTATh
18 | Pacuémul no ypaguenusm xum. peakyuti, eciu
TUIIOTE3bl M MX OOOCHOBHIBATH
00HO U3 8ewecmes OaHo 8 u3obimKe.
ux; (hopMynupoBaTh mpoodiemy,
19 | Pacuémul no ypasnenusm xum. peakyutl, eciu Ipe/iarathb IyTH UX pCLICH,
00HO U3 8ewecmes OaHo 8 uzdbimKe.
YMETh OCYIIECTBIISITh aHAIN3 U
20 | O6o0IIeHNe U CUCTeMAaTH3aIHs 3HAHUI 110 CHHTE3  OOBEKTOB;  YMEHHE
TeMaM «Kiaccupukanus XUMHUECKUX OCYHICCTBIIATD CpaBHCHHEC,
peakiuit» u «NeKTPOIUTHYECKAST KJIaCCU(PHUKAIUIO IO 3aJlaHHBIM
AUCCOLUALMA). KPUTEPUSIM, YMEHHEC
21 | KourpoJabHasi pagora Ne 1 mo remam

IIPOU3BOJUTL  OLICHKY JCUCTBUSA
IpYrUX ¥  CaMOOLEHKY CBOHX
JNEUCTBUM;  yMETb  OIpPENCIAThH

IPAaHUIBI COOCTBEHHOTO 3HAHWS U
«HE3HAHWS»; YMCEHHE OIICHHBATH
paboTy yuduTens; YMEHHE yBaKaTb
MHEHUE OKPYKAIONIUX;, YMCHHE
OIICHUBATh TOCIIEJACTBHS  CBOCH
JESATSIIbHOCTH TI0 OTHOIICHUIO K
JKUBOW TIpUpOJie, COOCTBEHHOMY
OpraHu3My; COOJIOJICHHE MPaBUI

MOBEJICHUS B OKPYXKAIOIIEH Cpeie.

II: OCYILIECTBJICHUE IOMCKa
HE00X0IuMOM nHpopmanuy;
HCITIOJIb30BaHUE 3HAKOBO-

CUMBOJIMYECKUX CPEIICTB, B TOM
YUCIie€ MOJENEd M CXEM; YMETh
BBIJIENATD
Pa3HBIX

TJIaBHOE U3 TEKCTOB

BUJIOB; yMeHHue
JIOKa3bIBaTh, BBIJIBHI'aTh THIIOTE3bI
000CHOBBIBATh ux;
bopmMyIUpOBaTh npo0Oiemy,

npeajiaratb IyTu UX pCIICHUA,

u nux

YMCETh OCYHICCTBJIATHL aHAJIU3 U

CHHTC3 06LGKTOB; YMCHUC
OCYHICCTBJIATDH CpPaBHCHHUC,
I(J'IaCCI/I(l)I/IKaI_II/IIO 1o 3aJaHHbBIM
KPUTCPUAIM, YMCHUC
YCTaHAaBJIMBATb IMPUYINHHO-
CIICACTBCHHBLIC CBsI3H, YMCHUC

CTPOUTh paccyxaeHuss B (dopme




«Kimaccupurkauus XuMHYECKHX peaKkUuiD)
U «DJIEKTPOJIUTHYECKAS TUCCOLMAIUS.

yCTaHaBJINBATh MPUYHHHO-
CIICZICTBEHHBIC CBSI3M; yMEHHE
CTPOHTBH pPacCyXJIeHHsS B (hopme
CBA3M MPOCTBIX CYXKJIEHUH 00

0oOBeKTeE.

P: anexkBaTHO BOCHPUHUMATH
OLICHKY YYMTEJsl; pa3iuyarhb
croco0 M pe3ynbTar NeUCTBUS;
YMETh OIICHUBATh MPABMIHHOCTD
BBITIOJTHCHHSI JENUCTBUS;
IJIAHUPOBATh CBOE JEHCTBHE B
COOTBETCTBUU C TIOCTABJICHHOU

3aa4en.

K: ymers 3amaBaTh BOIPOCHI;
IOHSITHO, KpaTkKo, TOYHO,
BEKJIMBO H3JIaraTh CBOU MBICIIH,
KOHTPOJIUPOBATh CBOU
JNEUCTBUA; CIyllaTh APYTUX U
BBICKAQ3bIBAaTh CBOE  MHEHHE;

paboTaTh B mape U B rpyIIe.

IIpenmeTHbIe: XUMHYECKHE
peakiuy, UIAYyIHe B BOIHBIX
pacTBopax.  OJEKTPOJHUTBI  H
HEAJIEKTPOJIUTHI. Honsl.
Katnonsl u annonsl. ['mapatHas

TEOpHUsl PACTBOPOB.

DIEKTPOIUTHYECKAs
JMCCOLIAaIMS

ocHoBauui, cojeii. CmalOvle u
CUJIbHBIC

KHUCIIOT,

OJICKTPOJIUTHI.

CBS3M TMPOCTBIX CYXICHHH 00

00BEKTE.
P:  agexkBaTHO  BOCHIPHUHUMATH
OLICHKY  Y4YWTeNsl;  pa3iuyarhb

cmocod u pe3ynbTar JACHCTBUSA,
YMETh OIICHUBATh MPABUIBHOCTH
BBITIOJTHCHH S JEHCTBUS;
IJIAHUPOBAaTh CBOE JEHCTBUE B
COOTBETCTBUH C  ITOCTaBJICHHOU

3aa4ei.

K: yMerp 3agaBath BOIIPOCHI;
MOHSTHO, KPaTKO, TOYHO, BEXKIHBO
W3J1arath CBOU MBICTIN;
KOHTPOJIMPOBATh CBOW JICUCTBUS;
CIyIIaTh JAPYTMX M BBICKA3bIBATH

CBOEC MHEHHE; padOTaTh B IMape U B
TpyIIe.

IIpenmeTHbIe: XUMHUYECKHE
peakuu, UAyIHMEe B  BOJHBIX
pacTBopax. DIIEKTPOIUTHI H
HeaeKTposuThl. HMonbl. KaTnonsr
W aHuWoHBL. [mapaTHas Teopus

pPacTBOPOB.

DJIEKTPOJIMTUYECKAsT JUCCOIALIMS
KHCJIOT, OCHOBaHUM, COJICH.
Cnalble U CUIBHBIE JJEKTPOIHTEHI.
Crenmenp pgucconuyanuu. Peakmuu
HOHHOTO oOMeHa. VcnoBus
MpOTEeKaHUs peakiuii oOMeHa [0

KOHIIa. XHMMHYECKHE CBOMCTBa




Creneunp JVCCOLIMALINH.

Peakuyun  woHHOrO  OOMEHA.
VcnoBus npoTeKaHHs PeaKluid
oOMeHa J0 KoHIIa. XUMHYECKUC
CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIUHECHUN B
cBETE IpeJICTaBICHUN 00
3JIEKTPOJIUTUYECKON

JHACCOIMAIINY U OKHUCIIUTEILHO —
BOCCTAHOBUTEIBHBIX PEAKIIMSIX.

[TonsiTue o ruaponU3e coieit

OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COEOUHECHUN B
CBETe npeCcTaBICHUN 00

3JI€KTpO.HI/ITI/I‘IeCKOI71 JUCCOoIMaln
n OKHCIIUTCIIBHO -
BOCCTAaHOBHTCIBHBIX peaKknuusx.

ITonsiTue o ruaponU3e coyei

Pa3nen 2. Muoroo6pasue Beuectn (47 )

Tema 3. T'anorenbi(54)

22 | OOmas XxapakTepUCTHKA TAIOTCHOB. 1
23 | Xnop

24 | XJI0pOoBOJOPO/I: TIOTYICHHE M CBOMCTBA. 1
25 | ConstHas KUCIIOTa U €€ COJIH. 1
26 | IlpakTuueckas pabora Ne3. [Tomyuenue 1

COJISHOM KMCJIOTBI ¥ HN3Y4YCHUC €€ CBOMCTB.

JI: yYMEHUE 00BEKTHBHO
HpOI/I3BO)II/ITB OI_[eHKy ﬂeﬁCTBHH
IPYrUX W CaMOOIIEHKY CBOUX
JIEUCTBUN;, YMEThb OMPEACNATh
TPaHUIBI COOCTBEHHOTO 3HAHMS

U «HE3HAHUS; yYMEHHE
OIICHUBAaTh paboOTy  y4UTes;
yMEHHE yBaXKaTh MHEHHUE
OKPYKAIOIIKX; yMEHHE

OIICHUBATh TOCJIEJCTBUSL CBOEH
JESITeIbHOCTH 10 OTHOILIEHHUIO K
KUBOH MPHUPOJE, COOCTBEHHOMY
OpraHu3My; coOnroieHue
paBUII

OKpY’Karollen cpene.

IIOBCACHU A B

II:  ocymecTBieHME  MOUCKA
HEo0Xo MOt uHbOpMaIUH;
HCIOJIb30BaHUE 3HaKOBO-

JI: yYMEHUE 00BEKTHUBHO
MIPOU3BOIUTH
IPYrUX W CaMOOIIEHKY
JNEUCTBUNA;,  yMETh  ONPEACIIATh
TpaHUIlbl COOCTBEHHOTO 3HAHUS U
«HE3HAHUS»;, YMEHHE OIICHUBATH
paboTy yuuTens; YMCHHE yBaKaTh
MHEHHE OKPYXKAIOIINX; YMCHHE
OLIEHUBATh IIOCIEICTBUS  CBOEH
IEeITEIbHOCTA II0 OTHOLIEHUIO K

JKUBOU TpUpOJie, COOCTBEHHOMY

OLIEHKY  JIEUCTBUS
CBOUX

Oopranu3My; CcoOOJIOZEHHE MPaBUII
MOBE/ICHUS B OKPYKAIOIIEH cpeie.

I1: OCYILIECTBJIEHUE TOUCKA
HEo0X0 MO nHpopmanuu;
HCII0JIb30BaHUE 3HaKOBO-

CUMBOJJIMYCCKUX CPCACTB, B TOM
4yyuciae MojJenend u CXCM; YMCTb




CUMBOJIMYCCKUX CpPCACTB, B TOM
YUCJIe MOJIENEH U CXEeM; YMEThb
BBIACIATh TJIaBHOC H3 TCKCTOB
pa3sHBIX

BHOB,; YMCHHUC

JIOKa3bIBaTh, BBIJIBUTaTh
THIIOTE3bI U UX OOOCHOBBIBATH
ux; (OpMyIupoBaTh MpoodIEMy,

npeaiaratb NyTH UX pCIICHUSA,

YMETb OCYHICCTBJIATHL aHAINU3 U

CHHTE3  OOBEKTOB;  yMEHHUE

OCYIIIECTBIISATh CpaBHCHHE,
KJIacCU(PUKAIUIO TI0 3aJaHHBIM
KPUTEPHSIM; yYMEHUE
YCTaHABIINBATh MPUYHUHHO-
CIICJICTBEHHBIC CBSI3M;, yMCHUE
CTPOHTH paccyxaeHus B (opme
CBSI3U TIPOCTBIX CYXKIEHUU 00

0OBEKTE.

P: anexBaTHO BOCHIPUHHUMATH
OIIEHKY YYHTENsd; pa3inyaTh
croco® M pe3ysnbTar NeUCTBUS;
YMETh OIICHUBATh MPABMIHBHOCTH
BBIIIOTHEHHMS JIEHCTBUA,
IJIaHUPOBAaTh CBOE JCHCTBHE B
COOTBETCTBUM C ITOCTAaBJIECHHOM
3aa4ei.

K: YMEThb 3aAaBaTb BOIIPOCHI,

ITOHATHO, KparTko, TOYHO,
BCXXJIMBO HM3J1araTb CBOW MBICIIH,
KOHTPOJIMPOBATH CBOH

NeWCTBUS; CHylmarh JPYyrux u

BBIACIIATL TJIaBHOC U3 TCKCTOB

pa3HbIX BHJIOB; yMEHHUE
JI0Ka3bIBaTh, BBIJIBUIATh TUIIOTE3bI
u 1504 00OCHOBBIBATh HX;
dbopmyaupoBaTh npoOiemy,

npeajiaratb NyTH UX pCUICHUAA,

YMCTb OCYHICCTBJIATH aHallu3 U

CUHTE3 00BEKTOB; YMEHHUE
OCYIIECTBIISITh CpaBHEHHE,
KIaccu(ukanuio 1o  3aJaHHBIM
KPUTEPHSIM; yMEHHe
yCTaHaBIINBATh MPUYHHHO-
CIIEZICTBEHHBIC  CBSI3M;  yMEHHE
CTpPOUTH paccykaeHuss B (opme
CBA3M TMPOCTBIX CYXIEHHH 00
00BEKTE.

P:  agekBaTHO  BOCHIpPUHHUMATH
OLICHKY  Y4YWTeNsl;  pa3iuyarh

cnocod U pe3ynabTaT JAeWUCTBUS,
YMETh OIIEHUBATh IPaBUIBHOCTh

BBITMIOJIHEHUS JIEVCTBUA,
IJIaHUPOBAaTh CBOE JICHCTBHE B
COOTBETCTBMH € IIOCTaBJICHHON
3aJa4en.

K: ymerp 3amaBaTh BOIPOCHI;

INOHATHO, KPAaTKO, TOYHO, BCKIIMBO
nu3jaraTtb CBOH MBICJIN;
KOHTPOJUPOBATL CBOU ﬂeﬁCTBHH;
CIymiaTb AOPYrux UW BbICKA3bIBATb

CBOC€ MHCHHUC, pa6OTaTL B IIap€ U B




BBICKA3bIBATh CBOC MHCHUC,
paboTath B mape u B TpyIIIIE.

IIpexmeTHbIe:

Hemerainsl. l"asiorenst.
[lIonoxxenne B IEpUOAMYECKOU

CUCTEMEC XUMHUYCCKUX
9JIEMEHTOB, CTpOCHUE nx
aTOMOB. Haxoxnenne B
MIPUPOJIE.

Ouzndeckue ©W  XUMHUYECKHE
CBOICTBa TaJIOr€HOB.
[lonyyenne u  IpUMEHEHHE
rajoreHoB. Xiop. dusnueckue
U XMMUYECKHE CBOICTBA XJIOpA.
[Ipumenenue XJiopa.
XJI0pOBOJOPOI. dusuueckue
cBoiictBa. [lonyuyenue. CoisiHas
KHCIIOTa u ee COJIN.
KauecTBenHass = peakuuss  Ha
xJlopuJ — UOHbI. Pacnio3HaBaHue
XJIOpUJI0B, OPOMUJIOB, HOJIUIIOB.

rpymIe.

IIpeamerHble:

Hemerannbi. l'anorewsr.
IlonoxxeHne B  NEPUOAMYECKON
CUCTEME XHMHUYECKUX DIIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxenue
B [IPUPOJIE.

dusnueckue n XUMHNYECCKHUE
CBOMCTBA rajoreHoB. [losydenue u
NIPUMEHEHHE  TaJOreHoB. XJIOp.
dusnueckue nu XUMHNYECKHUE
coiicta  xyopa. IIpuMmeHenue
XJIopa. XJIOpOBOAOPOIL.
dusnueckue CBOMCTBA.
[Tonyuenne. CossiHasg KUCIOTa U €€
conu. KauecTBeHHas peakuus Ha
XJopua — HOHBI. Pacno3HaBaHue
XJIOpUJI0B, OPOMUJIOB, HOJIUIIOB.

Tema 4. Kucnopoo u cepa (8 u)

27 | XapakTepuCTHKa KUCIOPOAA U Cephl 1
28 | CpoiicTBa M MPUMEHEHHE CEPBI 1
29 | CepoBonopoa. Cynbhusl. 1
30 | Okcup cepsl (IV). Ceprucras kucnora u eé€ 1

JI: YMEHHE 00BEKTUBHO
IIPOU3BOJIUTH OLEHKY JEHCTBUS
JpPYTUX M CaMOOLEHKY CBOMX

JI: YMEHHE 00BEKTHBHO
IIPOU3BOJUTh OLEHKY JAEHCTBHSA
JpYTUX ¥ CaMOOLEHKY CBOHX




COJIH.

31 | Oxkcun cepsl (VI). CepHast KucaoTa u e€ coum.

32 | OkucnuTENbHBIE CBOWCTBA
KOHUEHTPUPOBAHHOW CEPHOM KUCIIOTHI.

33 | IlpakTrueckas padorta Ned.Pemenune
IKCIEPUMEHTAIBHBIX 33124 110 TEME
«Kucnmopon u cepay.

34 | O6oOIIeHNE U CUCTEMATH3AIHSI 3HAHHH 110

teMaM « ["anorensl. [loarpynna kucnopoma»

JEUCTBUM; yMETb OIPENECIAThH
IpaHUIBl COOCTBEHHOTO 3HAHUS

u «HE3HAHU; yMeHue
OLICHUBaTh paboTy  y4YUTENs;
yMEHUue yBaXkaTh MHEHHE
OKPYKAIOILHUX; yMeHUue

OLICHUBATH IIOCJICIACTBUSA CBOGﬁ
ACATCIIBHOCTHU IO OTHOIICHUIO K
KUBOH MPHUPOJIe, COOCTBCHHOMY

coOmroacHHE
IIOBCACHUA B

OpraHu3Mmy;
paBuI
OKpY>Kalolllen cpere.

II: ocymecTBieHne  MOUCKa
HE00X0IMMO uHboOpMaInu;
HCIOJIb30BaHKE 3HAKOBO-

CHMBOJIMYECKUX CPEJICTB, B TOM
yyCclie MOJIEIEH U CXEM; YMETh
BBIJICJIATH TJABHOE M3 TEKCTOB
pa3HBIX BH/IOB; yMeHHUe
JIOKa3bIBaTh, BBIJIBUTATh
TUIOTE3bl M WX OOOCHOBBIBATH
ux; (GopmynupoBate mpooOieMy,

npeaiaratb IyTHu UX pCIICHUA,

YMETh OCYIIECTBISITh AHAIHU3 U
O0OBEKTOB;
OCYIIECTBIISITh

CHHTE3 yMeHHE
CpaBHEHHE,
KJIacCU(UKAIMIO TI0 3aJlaHHBIM
YMEHHE

MMPpUYUHHO-

KPUTEPHSIM;
yCTaHaBJIMBATh
CIIEICTBEHHBIE CBS3H; YMEHHUE
CTPOUTBH pPacCyXJeHHs B (hopme

JEUCTBUM;  yMETb

T'paHUIbL COOCTBEHHOTO 3HAHUS U

OIIPENEIATH

«HE3HAHWS»; YMEHHE OIICHHUBATH
paboTy yuduTens; yMEHHE yBaKaTb
OKPYKAIOIIHX;
OIICHUBATh  TOCIIC/ICTBHS

MHEHUE YMEHHUE
cBOCH
JCATCIIBHOCTU II0 OTHOIICHUK K
)KUBOM TMPUPOJE, COOCTBEHHOMY
OpraHu3My; COOJIFOJICHHE TIPaBUI

MOBEJICHUS B OKPYXAIOIIEH Cpee.

II1: OCYILIECTBJICHUE IOHCKa
HE00X0IuMOoM nHpopmanuy;
HCITOJIb30BaHUE 3HAKOBO-

CUMBOJIMYECKUX CPEJICTB, B TOM
YUClie MOJENIEd M CXEM; YMETh
BBIJICTIATh
Pa3HBIX BHJIOB; yMEHUE
JIOKa3bIBaTh, BBIJBUIaTh THIIOTE3HI
00OCHOBEIBATh HX;
bopmMyIUpOBaTh npoOiemy,
npeaiaraTh MyTH UX PEIICHHUS;

TJIaBHOE€ H3 TCEKCTOB

u nux

YMETh OCYLICCTBJIATH aHallu3 U

CHHTC3 06LGKTOB; YMCHUC
OCYHICCTBJIATDH CpaBHCHHUC,
KJ'IaCCI/I(bI/IKaI_II/IIO I10 3aJaHHBbIM
KpUTCPUSAM; YMEHUC
YCTaHAaBJIMBATb IMPUYINHHO-
CIICACTBCHHBLIC CBsI3H, YMCHUC

CTPOUTH paccyxaeHusi B (dopme
CBS3M TMPOCTBIX CYXKICHHH 00
00BeEKTE.




CBSA3M IPOCTBIX CYXKIEHUH 00
oOBbeKTe.

P: anexkBaTHO BOCIPUHUMATH
OLICHKY  Y4MTEJS;

crnoco0 M pe3ynbTar JNeUCTBUS;

pazin4aTh

YMETh OLICHUBATH MPABUIBHOCTH
BBITIOJTHCHHUS JIEUCTBUS,
IJIAHUPOBATh CBOE JEHCTBHE B
COOTBETCTBUU C IOCTABJIECHHOMU

3aa4ei.

K: ymerr 3amaBaTh BOMPOCHI;

IIOHATHO, KpaTko, TOYHO,
BEXKJIMBO HU3Jj1aratb CBOU MBICJIIH,
KOHTPOJIUPOBATh CBOH
JNEUCTBUA; CIyllaTh APYIUX U
BBICKA3bIBaTh MHEHUE;

paboTaTh B ape U B TPyIIIIE.

CBOC

IIpeameTHbIe: Kucnopon wun
cepa. [Tonoxenue B
MEePUOIUYECKON CHCTEME
XUMHUYECKUX 9JIEMEHTOB,

ctpoenue wux aromoB. Cepa.
Annotpornusi cepbl. OU3NYECKUe

u XUMHYECKHE CBOMCTBA.
Haxoxnenue B IpHUpoOJIe.
IIpumenenue CepHI.
CepoBogopoa. CepoBoiopoaHas
KUCIIOTa u ee COJIH.
KauectBennas  peakuust  Ha

cynbGua- woHbl. OKCHUIl Cepbl

P:  agexkBaTHO  BOCHIPHUHUMATH
OLICHKY  Y4WTels;

Ccrocod W pe3ynbTaT JICUCTBUS,

pazin4aTh

YMCTb OLCHUBATHL IIPABUJIIBHOCTDH

BBIIIOJTHEHUS JIeHCTBUS,
IJIAHUPOBAaTh CBOE JEHCTBUE B
COOTBETCTBUM C IIOCTaBJICHHOU
3a7aduei.

K: yMerp 3agaBath BOIIPOCHI;

IMMOHATHO, KPAaTKO, TOYHO, BCKIIMBO

u3J1araTh CBOU MBICIIH;
KOHTPOJIMPOBATh CBOW JICUCTBUS;
CIyIIaTh JAPYTMX M BBICKA3bIBATH

CBOE€ MHEHHUe; paboTaTh B Mape U B
TpymIe.

IIpenmeTHbIE:
[Tonoxxenue

Kucnopon u cepa.
B TEPUOIUYECKOUN
CUCTEME XHMUYECKUX HIIEMEHTOB,
CTpOEHHUE Cepa.
Annotponusi cepbl. PU3NYECKHUE U
XUMHYECKHE

UX  aTOMOB.

CBOMCTBA.
Haxoxnenue B IpUpo/e.
[Tpumenenue ceprl. CepoBOAOPOSI.
CepoBojiopoiHasi KHUCIIOTa U €€
KauectBennas peakiusi Ha
cynbhua- wousl. Oxcun cepsl (1V).

COJIH.

Cepnas  xuciaora. XUMHYECKHE
CBOMCTBA pa30aBieHHOM u
KOHLICHTPUPOBAHHOU CEpHOU
kuciaoTel. KauecTBeHHas peakuus
Ha cynb(dar- HOHBL XUMHYECKUE




(V).

CepHas kuciora. XUMHUYECKUE

pCakuuu, JiCKamrue B  OCHOBC

IIOJIy4eHHUs] CEPHOM  KHUCJIOTHI B

5 B MPOMBINUICHHOCTH.  [IpuMeHeHwue
CBOMCTBa pa36aBiIeHH0H I\/JI CepHO KHCIOTHL
KOHI[EHTPHUPOBAHHOM CepHOU
KHCJIOTHL. KaugectBennas
peaknuss Ha cCyabdaT- HOHBI.
XUMHYECKHE peakuuu,
JeKalie B OCHOBE IMOJTyYCHUS
cepHOU KHUCJIOTBI B
MPOMBIIIIICHHOCTH.
[IpuMeHenne CepHON KUCIIOTBI.
Tema 5. A3om u ghocghop (10 u)
35 | Xapakrepuctuka azota u pocdopa. JI: YMEHHUE o0bekTuBHO | JI: yMEHHUE 0O0BEKTUBHO
Du3HYEeCKUE U XUMUYECKHUE CBOMCTBA a30Ta MPOU3BOJAUTL OIIEHKY JCHCTBUS | IPOU3BOJUTH OIEHKY JEHCTBUSA
36 AMl‘fHaK- Dusnyeckne n XUMUIECKUe JIPYTUX W CAaMOOIIEHKY CBOHMX | IPYTMX M  CaMOOLEHKY CBOMX
cBoiicTsa. 1101y4eHNE 1 IPUMEHEHNUE. JNEUCTBUM; yMETb ONpPEAENATh | AEUCTBUN;  YMETh  OIpPEAEIAThH
37 | IIpaktuueckas padorta Ne5. [Tonyyenue
AMMHAKS H HIYICHHE €TO CBONCTB. TPaHHIbl COOCTBEHHOTO 3HAHMS | TPAHUIIBI COOCTBEHHOTO 3HAHUS H
38 | Comn aMMOHMS.. u «HE3HAHUI», YMEHUE | «HE3HAHUS»; YMEHHUE OLIEHUBAThH
39 | Pewenue 3a0au na onpeoenenue mMaccosoil OLCHUBATE  PabOTy  y4HuTeNs; | pabOTy YdMTENsl; YMCHHE YBakKaTh
(00bEMHOIL) 00U 6bIX00A NPOOYKMA PEaKyulLL yMEHHE yBaXKaTh MHEHHE | MHEHHE OKPYXAIOIINX; yMEHHUE
om meopemuiecki 803MONCHO20 OKPYKAIOIIIKX; YMEHHE | OLICHWBATh TOCJEJICTBUS  CBOEH
40 | A3oTHas KuCIIOTA. OIIEHMBATh IIOCJIEIACTBHUSA CBOEH | ACITEIBPHOCTH IO OTHOIICHUIO K
41 | Conu a30THOM KUCIOTBL. A30THBIC

yoopeHus.

ACATCIIBHOCTH 110 OTHOIICHHUIO K

XKUBOW TpPUPOJIE, COOCTBEHHOMY




42

dochop. Ammorponus pochopa. CpolicTBa
docdopa.

43 | Okcun docdopa (V). DochopHas kucnora u
e€ COJIH.
44 | O0001menne U cUCTEMAaTH3AIMS 3HAHUH 110

teMaM: «[loarpymnmna AzoTa»

JKUBOU TPHUPOJIC, COOCTBEHHOMY
OpTraHu3My; cobmroeHue
paBUII

OKpYKalollel cpee.

IIOBCACHUA B

II: ocymecTBieHHE  MOUCKA
He00X0UMO nHpOPMAITUH;
HCIIOJIb30BAHUE 3HaKOBO-

CUMBOJIMYCCKUX CPECACTB, B TOM
YUCJIe MOJIENEH M CXEM; YMEThb
BBIACIATH TJIaBHOEC H3 TEKCTOB
pa3sHBIX

BHUIOB,; YMCHHUC

JIOKa3bIBATh, BBIJIBUTATh
TUMOTE36l U HUX OOOCHOBBHIBATH
ux; (opmynupoBaTh Mnpoodiemy,

npeajaraTtb ImyT UX pCeuICHUs,;

YMETh OCYIIECTBIISITh aHAIHU3 U
00OBEKTOB;  yMEHHE
OCYIIECTBIISITh CpaBHEHHE,

CHHTE3

KJIACCH(UKAIUIO I10 3aJJaHHBIM
KPUTCPHUSIM; YMEHHUE
yCTaHABJIUBATh
CIICJICTBEHHBIC CBSI3M;,; YyMECHHUE
CTPOUTBH pacCyXIeHusi B (hopme
CBSI3U TPOCTBIX CYXKJICHUH 00
00BEKTE.

IIPpUYIUNHHO-

P: ajexkBaTHO BOCHPUHMMATH
OLICHKY YYMTENsl; pa3iaudarb
croco0 M pe3ynbTar ACHCTBUS;
yYMETh OLIEHUBATh MPAaBUILHOCTD
BBITOJIHEHHS NEUCTBUS;
IUIAHUPOBAaTh CBOE JICHCTBUE B

OpraHusMy; COONIOJICHHE MPaBUI
MOBEJICHUS B OKPYXKAIOLIEH CpeLE.

II: OCYILIECTBJICHUE MOUCKa
Heo0XxouMoM nHpOpMaNNH;
UCII0JIb30BaHUE 3HAKOBO-

CUMBOJIMYECKUX CPEICTB, B TOM
YUCJIE€ MOJENEH U CXEM; YyMETh
BBIJICTISITh TJIABHOE W3 TEKCTOB
pa3HbIX BHU/IOB; YMCHHE
JTOKA3bIBaTh, BBIIBUTATH THIIOTE3HI
u 1504 00OCHOBKIBATh HX;
dbopmyIHpoBaTh npoOiemy,

npeajiaratb NyTH UX pCIICHUAA,

YMETb OCYHICCTBJIATH aHallu3 U

CUHTE3 00BEKTOB; YMEHHE
OCYIIECTBIISITh CpaBHEHHE,
KJIacCU(UKAIMIO 10  3aJaHHBIM
KPUTEPHSIM; yMEHHE
yCTaHaBIIMBATh PUYHHHO-
CIICZICTBEHHBIC  CBSI3M;,  yMCHHE

CTpPOUTH paccyxkaeHuss B (opme

CBS3M TPOCTBIX CYXKJICHHUH 00
0O0BEKTE.

P: aeKBaTHO BOCIIPUHUMATh
OIICHKY YUUTEIIS; pas3inyaTh

cnoco0 W pe3ynpTar JIeHCTBHS;
yYMETh OIICHUBATh IPaBHIBHOCTh
BBITOJIHEHUS NENCTBUS;
IUIAaHUpPOBAaTh CBOE JCHWCTBHE B

COOTBECTCTBHH C IIOCTaBJICHHOM




COOTBETCTBUM C IIOCTABJIECHHON
3aJa4eH.

K: ymers 3amaBarh BOIIPOCHI;

IIOHATHO, KpartkKo, TOYHO,
BEJKJIMBO M3JIaraThb CBOM MBICIIH;
KOHTPOJINPOBATh CBOU
JEUCTBHS; CIyIIaTb JAPYTHX U
BBICKA3bIBATh

CBOC  MHECHHE;

paboTaTh B mlape U B rpyIIIe.
IIpexmeTHbIE:

Azot u docdop. Ilomoxenue B

MIEPUOANYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB,
CTpOEHHE HX aToMOB. A30T,
dusznueckue U XUMHUYECKHE
CBOICTBA, MOJy4YECHHE u
npumeHeHue. Kpyrosopor as3ora
B MIPUPOJIE. AMMUaK.
®usnyeckue U XUMHUYECKHUE
CBONCTBA, MOJIy4EHHE,
npumeHenue. Conu  aMMOHUSA.

A30THas KHUCIIOTa U ee CBOICTBA.
OxucnuTenbHbIe CBOMCTBa
a30THOM kucnoThl. Ilomyuenue
a30THOM KHCJIOTBI B
"1a0opaTOpHH. Xumuyeckue
peakiuy, JeXalue B OCHOBE
MIOJIy4YEHUS] a30THOM KHUCIJIOTHI B
IIPOMBILITIEHHOCTH.

[Ipumenenne. Comu. A30THBIE

3aJa4cH.

K: ymers 3amaBarb BONIPOCHI;
MOHITHO, KPAaTKO, TOYHO, BEKIIUBO
u3Jararb CBOHU MBICIIH;
KOHTPOJIMPOBAaTh CBOW JICUCTBUS;
CIIyIIaTh JAPYrUX U BBICKA3bIBaTh

CBOE MHEHHUE; padoTaTh B Iape U B
TpymIe.

IIpeamerHsle:

Azor u docdop. Ilomoxenue B
MIEPUOIUYECKON cucTeMme
XUMHUYECKUX DJIEMEHTOB, CTPOCHHE
WX aToMOB. A30T, (U3HUECKHE H
XMUMHYECKHUE CBOWCTBA, MOJy4YEHHE
u npumenenue. Kpyrosopor azota
B npupojae. AMMmuak. Ouznyeckue
n XHUMHYECKHE CBOMCTBA,
MOJy4YEHHUE, Comu

aMMOHHUS. A30THasg KHCJIOTa U €¢

pUMEHEHHE.
CBONCTBA. OKHUCIIUTEILHEIE

CBOICTBa a30THOM KHUCJIOTHI.
ITomydyenue a30THOM
1a00paTOPHH.

peakuuu, Jexamue B
MOJYYEHHUs] a30THOM KHCIOTHl B
NpOMBINUIEHHOCTH.  [IpumMenenue.

Counu. A3oTHbIE y1OOpeHHs.

KHUCJIOTEI B
XHUMHUYECKUE
OCHOBE




ynoopeHus.

Tema 6. Yenepoo u kpemnuii (10 u)

45 | XapakTepuCTHKa yIiepoaa U KpeMHHUSI. 1 | JI: YMEHHUE 00BEKTUBHO
AJ'IJ'IOTpOHI/IH yriepoaa. XUMHYECKHE NPOU3BOJUTH OLEHKY HCﬁCTBHH
i COBOHCTBa yriepona i JAPYTMX M CAMOOLEHKY CBOMX
KCHJIbI yTIICPOSIA _ JNEUCTBUMA;, YMEThb  ONPEACNATh

47 | YronpHas kucioTa u e€ conu. Kpyrosopot 1
JIIIepOJa B IPHPOJIC IPaHULIBI COOCTBEHHOTO 3HAHUS U
48 | Ilpaktuueckas paborta Ne6. [lomyuenue 1 | (HC3HAHIED), yMCHHC OLCHHMBATL
okcuaa yriepoaa (IV) u uzyuenue ero paboTy yuurels; yMCHHE yBaXarhb
cBolicTB. Pacro3HaBanne kapOOHATOB. MHEHHC OKpYXarmux, YMCHHC
49 | KpeMHU# ¥ €ro COeAMHCHHS. 1 | oneHuBaTh TOCIENCTBHS CBOECH
JEeSTeIbHOCTH 10 OTHOIICHHIO K
KHUBOW TpUpPOJIE, COOCTBEHHOMY
50 | Kpemuuesas kucnota u ee comu. Cunukarnas | 1 | OPFaHisMYys cobmofenye mpaBki

MPOMBIIIJIICHHOCTb.

MOBEJICHUS B OKPYXKAIOIIEN CpeEE.

JI: yMEHHUE 00BEKTUBHO
MIPOU3BOUTH OIICHKY JIEUCTBUS
JIPYrUX M CaMOOIIEHKY CBOHUX
JICUCTBUNA; YMETh OIPEACNATh

I'paHHUIbI COOCTBEHHOIO 3HAHHUA

u «HE3HaHU; yMeHHe
OLICHUMBATh paboOTy  y4MTENs;
yMeHue yBaXxaTb MHEHHE
OKPYKAIOILHX; YMEHHE

OLIEHUBATh MOCIEACTBUS CBOEU
JIESTEIbHOCTH N0 OTHOIIEHHUIO K
JKUBOH MPHUPOJE, COOCTBEHHOMY

OpraHu3My; coOuoieHne




51

Pewenue 3a0au na eviuucnenue maccol unu
00vEMa npoOYKma peaxyuu no u38eCmHou
macce unu 06vEMY UCXOOHO20 Beujecmaa,
cooepoicawye2o npumecu

52

Pewenue 3a0au na evruucnenue maccol unu
00vEMa NPOOYKMa peaxyuu no u38eCmHou
macce unu 06vEMY UCXOOH020 Gewecmad,
cooepaicawe2o npumec

53

O000IIIEHNE U CHCTEMATH3AIINS 10 TEME
«HemeTtamin»

54

KontposbHnas padora Ne2 no reme
«HemMeTanab».

II: OCYILECTBJIEHUE  TIOUCKaA
HE00X0IUMMOH uH(pOpMAaINH;
UCII0JIb30BaHUE 3HAKOBO-

CUMBOJIMYCCKUX CpCIACTB, B TOM
YUCJIE€ MOJCIIEH M CXEM; YMETh
BBIACIATh TJIaBHOC HN3 TCEKCTOB
pasHBIX

BHOB,; YMCHHC

JTOKa3bIBaTh, BBIJIBUTaTh
TUTIOTE3bI U UX 000CHOBBIBAThH HX;
dbopmMyIpoBaTh npo0emy,

npeaiaratb NyTH UX pCIICHUS,

YMETb OCYHICCTBJIATH aHAJIM3 U

CUHTE3 00BEKTOB; YMEHHE

OCYIICCTBIIATH CpaBHCHHUE,

KJIacCU(PUKAIMIO 10 3aJIaHHBIM

KPUTEPUSIM; yMEHUE
yCTaHaBIUBAaTh MPUYKUHHO-
CIIEICTBEHHbIE  CBS3M; YMEHHUE

CTPOHTh paccykieHus B (opme
CBSI3M TPOCTBIX CYKICHUH 00

0OBEKTE.
P: ajekBaTHO  BOCHPHUHHUMATh
OIICHKY  YyYWTEJsl;  Pa3lin4aTrh

CIocod u pe3yibTar HeﬁCTBHH;
YMCTh OLCHHUBATH MPaBUIIBHOCTH
BBIITIOJIHCHU A I[efICTBHSI;
IJIAaHUPOBATh CBOC JICNCTBUE B
COOTBETCTBHH C IIOCTaBJICHHOM

3a7a4ei.

K: YMETh 3adaBaTb BOIIPOCHI,

ITOHATHO, KpaTko, TOYHO,

paBuI
OKpY>Karollen cpee.

IIOBCACHUA B

II: ocymecTBiaeHue  IOUCKA
HEO00X0IUMOI UHpOpMAIIH;
MCIIO0JIb30BaHNE 3HaKOBO-

CUMBOJIMYCCKUX CPCACTB, B TOM
YUCJIe MOJENEH M CXEM; YMEThb
BBIACIATH TJIaBHOE€ H3 TEKCTOB
pa3sHBIX

BUOB, YMCHHC

JIOKa3bIBATH, BBIJIBUTATh
TUMOTE3l U HUX OOOCHOBBIBATH
ux; (opMmynupoBaTh mpoodiemy,

npeajiaratb NyTH UX pCIICHUAA,

YMETh OCYIISCTBIIATh aHAIH3 U
CHHTE3  OOBEKTOB;,  yMEHHUE
OCYIIECTBIISITh CpaBHEHHE,
KJIacCU(UKAIMIO TIO 3aJaHHBIM
KPUTEPHSIM; yMEHHE
yCTaHaBIIMBATh
CJICZICTBEHHBIC CBSI3M; yMECHHE
CTPOUTBH pacCyXIeHusi B (hopme
CBSI3M TPOCTBIX CYXJICHUH 00
00BEeKTE.

IMPUYIUHHO-

P: anekBaTHO BOCHPUHHMMATH
OLICHKY Yy4MTeNs; pa3iauyaTh
croco0 U pe3yibTar AEHCTBUS;
yYMETh OLIEHUBATh MPAaBUILHOCTD
BBITOJIHEHUS NEUCTBUS;
IUIAHUPOBATh CBOE JICHCTBUE B
COOTBETCTBUU C IOCTABJIEHHOMN




BEXJIMBO H3JlaraTb CBOU MBICIIH;
KOHTPOJIMPOBATh CBOMW JACHCTBHS;
CIIyIIaTh JPYIMX U BBICKa3bIBaTh
CBOE€ MHEHHE; paboTaTh B Mape u

B I'pYIIIE.

IIpexmeTHbIE:

Yraepoa u kpemuuii. [lomoxxenune

B IIEPUOJHMYECKONM  CHUCTEME,
CTPOEHHE  aTOMOB.  YTJIEPO/I.
Amnorponusi.  duzuyeckue U

XUMHYECKHE CBOMCTBA YIJIEpOJa.
AncopOrnius.
Vraexkucisli  ras.

VYrapHsli ras.
VYronbHas
KucioTa u ee com. KauectBeHHas
peakmusi Ha KapOOHAT — HOHBI.
Kpyrosopot B nipupoe.

Kpemuuii. Oxcun kpemuaus (1V).
KpeMHHEBast KMCIIOTA H €€ COJIH.

3aJa4cH.

K: ymers 3amaBarh BOIPOCHI;

IIOHSATHO, KpaTkKo, TOYHO,
BEKJIMBO M3JIaraTh CBOM MBICIIH;
KOHTPOJIMPOBATh CBOU
JEUCTBHS; CIylIaTb APYTHX H
BBICKA3bIBaTb CBOE  MHEHHE;

paboTaTh B Iape U B TpyIIIe.
IIpeamerHsle:

Yraepon Hu
[lonoxxeHne B MEPUOIUYECKOU

KPEMHHH.

CUCTEME, CTpOCHHE AaTOMOB.
VYraepon.

dusznyeckne u

AnnoTtponusi.
XUMHUYECKUE
CBOMCTBA yriiepoa. AacopOrusi.
VYrapHbiii Ta3. YTJIEKUCIbINA Ta3.
YronpHas KHCIOTAa W €€ COJIH.
KauectBennas  peakumsi  Ha
kapOoHaT — HWOHBL. KpyroBopot

B [IPUPOJIE.

Kpemunii. Oxcun kpemuus (1V).
KpemHueBast KUCIIoTa u €e COJIH.

Tema 7. Oouwue ceoiicmea memannos (14 u)

55

OOmas xapakTepuCTHKa METaJIOB.
Haxox/ieHre MeTajuioB B IPUPOJIE U 00IIUe
CocoObl UX TOJTYYEHHUS.

JI:  ymenue  oOwexTtHBHO | JI: YMEHHE 00BEKTHBHO
IIPOU3BOIUTH OILICHKY | IPOU3BOJUTH OLEHKY JACHCTBHS
nencTBus OPYTUX U | JpYTUX U CaMOOLEHKY CBOHX
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XUMHUYECKUE CBOMCTBA METAIIJIOB.
DNEKTPOXUMHUYECKUN Psiji HAIIPSDKEHU I
METAJUIOB.

57 | CrnaBel 1
58 | llleno4uHbIe METAILIBI. 1
59 | Marnwuii. lllenoyHo3eMenbHbBIC METAJLIBL. 1
60 | J)KecTKOCTb BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.
61 | AmromMuHHIA. 1
62 | Baxueime coe qUHEHUS AIFOMUHUS
63 | XKenezo. Haxoxnenne B mpupoae. CBoiicTBa 1
Kelesa.
64 | CoeguHeHus xkenesa. 1
65 | IlpakTudeckas pabora Ne7. Pemenue 1
AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeME
«MeTaJuibl U UX COSTUHEHUS.
66 | O06o0OlIEHNE U cucTEMAaTU3alIUA 10 TEME 1
«O01111€e cBOMICTBA METAJIIIOBY
67 | KonTpoabHas padora Ne3 nmo teme 1

«O01ue cBoicTBAa METAJJIOBY»

CaMOOLICHKY CBOMX JICWCTBUIA;
YMCTb OIPCACIATh TI'PaHUIbL
COOCTBEHHOTO  3HAHHUS W
«HE3HAHUY; YMEHUE
OIICHUBATh pabOTy YYHTEIIS;
YMCHHC YBaXXaThb MHECHUEC
OKpYKaloIlHX; YMEHHE
OLICHUBATH MOCICACTBUSA cBOer

JACATCIBHOCTH II0 OTHOIICHUIO

K KUBOHU IIPUPOIE,
COOCTBEHHOMY OpraHusmy;
coOmronenne TIPaBUJII

MOBEACHUSA B OKpYXKaloIen
cpene.

II: ocymecTBieHrMe TOUCKA
HEeoOXoauMou  mHMOpMAIUH;
UCIIOJIb30BaHUE 3HaKOBO-
CUMBOJIMYECKUX CPEICTB, B
TOM 4YHCIIE MOJEIEH M CXeM;
YMEThb BBIIENSATH TIJIaBHOE W3
TEKCTOB

Pa3HbIX BUJOB,

yMEHHUE JIOKa3bIBaTh,
BBIJIBUTaTh THUIOTE3bl W HX
000CHOBBIBATh ux;
dopmynupoBath  mpobiemy,

npeiaratbe NyTH UX peUICHUS,

YMETh OCYIIECTBIISATh aHATIN3 U
CUHTe3 OOBEKTOB; yMEHHUE
OCYIIECTBIISITh CpaBHEHHE,
KJIacCU(UKAIMIO TI0 3aJJaHHBIM
KPUTEPHSIM; yMEHHE

JNEUCTBUM;  yMEThb

T'paHUIbL COOCTBEHHOIO 3HAHHUSI H

OTIpENIeNATh
«HE3HAHWS»; YMEHHE OIICHUBATh
paboTy yuuTesns; YMEHUE YyBaKaTh
OKPY>KAFOIIHX;

HOCJIEICTBHS

MHCHUEC YMCHHC

OIICHUBATh cBOCH
JCATCIIBHOCTU II0 OTHOIICHHUK K
)KUBOW TpuUpojie, COOCTBEHHOMY
OpraHu3My; COOJIIOJICHUE TPaBUII

MOBEJICHUS B OKPYXAIOIIEH Cpee.

II: OCYILIECTBIICHHE MOUCKa

HE00X0uMOM nHpopmMauu;
UCII0JIb30BaHUE 3HAKOBO-
CUMBOJIMYECKUX CPEJCTB, B TOM
YyuCclie MOJENEe U CXeM; YMETh
BBIJICIIATh
pa3HbIX BUJIOB; yMeHHue
JIOKa3bIBaTh, BBIIBUTATH THUIOTE3bI
000CHOBLIBATE HX;
bopmMyIUpOBaTh npo0Oiemy,

npeajiaratb IyTu UX pCIICHUA,

TJIaBHOE€ H3 TEKCTOB

u nux

YMETh OCYHECTBJIATH AaHAIM3 U

CHHTC3 06’beKTOB; YMCHUC
OCYHICCTBJIATDH CpaBHCHHUC,
KJ'IaCCI/I(bI/IKaI_II/IIO I10 3aJaHHBbIM

KPUTEPHUSIM; YMEHHE YCTaHABIUBATh
NPUYHHHO-CJICICTBEHHBIC
YMEHHUE CTPOWTH PACCYKICHUS B
dopMe CBS3M TPOCTBIX CYXICHUMN
00 oOBeKTe.

CBSI3H;

P: aICKBAaTHO BOCIIpHUHHUMATH




YCTaHABJIMBATb MMPUYNUHHO-
CIIC/ICTBCHHBIC CBSI3U; YMCHHE
CTPOUTH
dopme

CyXJIeHH# 00 00BeKTe.

paccyxjaeHus B

CBs3HU IMPOCTBIX

P: anexkBaTHO BOCHPUHUMATh
OLICHKY YYMTENsSl; pa3iudarhb
croco0 1 pe3yabTaT IeUCTBUS;
YMETh

MMPaBHUIIbHOCTDb

OIICHUBATh
BBITIOJTHSHUS
JEUCTBHS; TUIAHMPOBATH CBOE
NeHCTBHE B COOTBETCTBHH C
MOCTaBIICHHOM 3ajjaueii.

K: ymeTs 3amaBath BOIPOCHI;
MOHATHO,  KpaTKo,

nsjarartb

TOYHO,
BEXJIMBO CBOM
MBICIIH; KOHTPOJIHPOBATh CBOU
JIEWCTBUA; CAYIIATh IPYTUX M
BBICKa3bIBaTh CBOE€ MHEHME;

paboTaTh B mape U B rpyIIe.

IIpeameTHbIE:

Merannel. Ilonoxenue B
MIepUOINYECKOMN CHCTEME,
CTpOEHHUE aTOMOB.
Merannnyeckas CBS3b.
dusugeckue cBoiicTBa. Pan
aKTUBHOCTH METAaJlJIOB.

CaoiictBa MetaiuioB. OOmue
cnocoObl mosydeHus. CrutaBbl

OIICHKY YUUTEJIS; pa3indyarh crocod

U pe3yiapTar JCUCTBUS; YMETh
OILICHHBATh MPAaBUIBHOCTh
BBITIOJTHCHUS JICHCTBHS,
IJIAHUPOBAaTh CBOE JICHCTBUE B
COOTBETCTBHH C  IIOCTaBJICHHOM
3amadci.

K: ymers 3amaBaTh BONIPOCHI;

IMOHATHO, KpPaTKO, TOYHO, BECKJIIMBO

u3J1araTh CBOHU MBICIIH;
KOHTPOJIMPOBATh CBOW JECHCTBUS,
CIOyIIaTh JIPYTHUX M BBICKA3bIBAThH

CBOE MHEHHE; paboTaTh B Mape U B
TpymIe.

IIpenmeTHbIe:

MeTamibl. ITonoxenne B
MePUONYECKON CHCTEME, CTPOCHUE
aTroMoB. MeTamauyeckas CBS3b.

Pan

CBoiicTBa

duznueckue CBOICTBA.
AKTUBHOCTH METAJUJIOB.
O061mue

MOJIy4YCHHH. CIuaBel METaIOB.

MCETAaJlJIOB. CII0COOBI

Ilemounsie MeTamasl. IlonoxeHue
B MePUOIUYECKOMN CHCTEME,
cTpoeHue atomMoB. dusnueckue u
XUMHUYECKHE CBOICTBA.
IIpumenenue. Haxoxnenue B

pUpo/IE.

H_ICJ'IO‘-IHOSCMCJ'IBHBIG MCTaJlJIbI.




METAJLIOB.
Ilenounsie METaJlIbl.
[Tosoxenune B
IIEPUOIUYECKON cucreme,
CTpOEHHUE aTOMOB.
Ousznveckue W XUMHYECKHE
CBOICTBA. [Ipumenenue.

Haxoxnenue B mpupoze.

Ilemoyno3eMenbHBIC

Metamiael.  IlojmoxkeHme B
MEePUOINYECKOMN cucTeMeE,
CTPOCHHE aTOMOB.
duznueckue U XUMHUUYECKHE
CBOIICTBA. [Tpumenenue.
Haxoxnenne B mpupoe.
Marauii ®W KampImid , WX
Ba)KHEHIIINE COEIUHEHUSI.

JKecTKkOCTE BOIBI U CHOCOOBI
ee YCTpaHCHHUSI.

Amromunnii. Ilomoxenune B

nepnozmquKoﬁ CHCTEMC,
CTPOCHHC aTOMOB.
dusznyeckue Hn XHMHUYCCKHUC

CBOICTBA. [Ipumenenue.
Haxoxnenne B mpupoje.
AMGbOTEpHOCT,  OKCcHIA H|

TUAPOKCHU A AJIIOMUHUA.

Kenezo. Ilonoxenue B
[IEPUOAUYECKON CUCTEME,
CTPOCHHUE aTOMOB.

ITonoxxenue B IIEPUOJUYECKOU

cHUCTEME, CTpOECHUE aTOMOB.
duznyeckue U  XUMHUYECKHE
CBOICTBA. [Ipumenenue.

Haxoxnenue B npupone. Maruuii u

KaJIbIIUHA , ux BaKHeHIIne
coequueHus. JKecTKOCTh BOJIBLI H

CIOCOOBI €€ YCTpaHEHHUS.

Amromunanii.  [lomoxenue B

MEPUOINYECKON CUCTEME, CTPOCHHE

aTOMOB. dusnueckue "
XUMHAYECKHE CBOMCTBA.
[Ipumenenue. Haxoxnenue B

npuposie. AMOTEPHOCTh OKCHAA U
TUAPOKCUAA ATIOMUHUS.

Keneso. ITonoxxenue B
MEPUONYECKON CHCTEME, CTPOCHUE
aTOMOB. dusnyeckue u
XUMHUYECKHE CBOMCTBA.
[Ipumenenue. Haxoxnenue B
npupoze. Baxueiue coearHeHUst
JKeJe3a: OKCHJBI, THAPOKCHUIBI H
comu keneza (1) u xemesa (I11).

KauecTBennas pe€aKuus Ha HOHBI.




DuU3NUECKUEe U XUMHUYECKHE
CBOMCTBA. [Ipumenenue.
Haxoxnenne B mpupone.
Baxwueiimme COEINHEHHNS
JKeJe3a: OKCHUAbI, TUIAPOKCH]IBI
u comu xenesa (Il) m xenesa
(11). KauectBeHHass peakius
Ha MOHBIL.

68 | [loBTOopenue Temnl «Pemenue 3amaq Ha
M30BITOK, HETOCTATOKY

69 | [ToBTOopenue Temnl «Pemenue 3a1aq Ha
IPUMECH»

70 | 3aKIFOUMTENBHBIA YPOK MO KYpCY







JIvct KOppEeKTUPOBKH paboyei mporpamMmel

Knacc

HaszBanue paszeina, Tembl

[ara
IMPpOBCACHUA 110
IUTaHy

[IprunHa KOPPEKTUPOBKHU

Jara
NPOBEICHU
g 1o (pakty







