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l. Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 peaMera

— FOTOBHOCTH U CIIOCOOHOCTH 00YYaIOMUXCSI K CAMOPA3BUTHIO U CAMOBOCTIMTAHUIO B COOTBETCTBHH C
o011eyenoBeYeCKUMU IEHHOCTSAMU U HieajaMH IPaKIaHCKOTO 0OIeCcTBa;

— TpPUHATHE M peanu3alusl LEHHOCTeW 310poBOro M 0e30macHOro olpasza >KU3HH, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY M TCHXOJOTHYECKOMY
3JI0POBBIO;

— HeMpUATHE BPEIHBIX NPUBBIYEK: KypEHHUs, YIIOTPEOJICHUS alIKOT0JIsl, HAPKOTUKOB.

— yBa)XEHHE K CBOEMY Hapoiy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHOl, ropaoctu 3a cBOM Kpai,
cBoro PonnHy, mpoiuioe 1 HacTosilliee MHOTOHALMOHAJIBHOTO Hapoaa Poccuy;

— TMPUHATHE TYMAaHUCTHYECKHX IIEHHOCTEH, OCO3HAHHOE, YBaXHUTEIHLHOE U JT00pOXKenaTenbHOe
OTHONICHHE K JIPYrOMY UYEJIOBEKY, €0 MHEHHIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTH K CONEPEKUBAHUIO U (POpMHUPOBaHHE MTOZUTHBHOTO OTHOIICHHUS K JIIOSM, B TOM YHCIIe
K JINIIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0pOBbS M HWHBaJIWAaM; OepeXHOE, OTBETCTBEHHOE U
KOMIIETCHTHOE OTHOIIECHUE K (PU3UUECKOMY M MCUXOJIOTHYECKOMY 3JI0POBBIO JPYTHX JIFOJICH, YMEHHE
OKa3bIBaTh MEPBYIO OMOIIIb;

— pa3BUTHE KOMIETCHLUH COTPYJAHUYECTBA CO CBEPCTHHKAMH, JE€TbMU MJIAQJIIET0 BO3pacTa,
B3POCIIEIMH B 00pa30BaTEIIbHOM, OOIIECTBEHHO TOJIE3HOH, YIeOHO-HCCIIeI0BATCIILCKOM, IIPOCKTHONW 1
JIPYTUX BUJAX ACSTENbHOCTH.

— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUMUMOCTHU HAYKH,
TOTOBHOCTh K HAYYHO-TEXHHYCCKOMY TBOPYECTBY, BJIAJCHHE JOCTOBEPHOW WHOpMAIEH O
MEPEIOBBIX TOCTIKEHUSAX M OTKPBITUSAX MHPOBOW M OTEYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
Hay4HBIX 3HAHUAX 00 yCTpOHCTBE MUpa U OOIIECTBA;

— TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MIPOTSHKECHUN BCEi
JKU3HU; CO3HATENbHOE OTHOUICHHE K HEMPEephIBHOMY OOpa30BaHUI0 KaK YCJIOBUIO YCHEIIHOM
npoeCCHOHAIBHON U OOIIECTBEHHOM JESTEIHHOCTH,

— 9KOJIOTHYECKas KyJbTypa, OepekHOE OTHOIIEHUS K POJHON 3eMJie, TPUPOAHBIM OoraTtcTBaM Poccum
U MUpPA; MOHUMAHHE BIUSHUS COIMAIBHO-PKOHOMHYECKHX IPOLIECCOB HA COCTOSHUE MPHUPOJHON H
COIIMAIbHOM Cpe/bl, OTBETCTBEHHOCTh 3a COCTOSIHHUE IPUPOJHBIX PECYpPCOB; YMEHHUSI U HABBIKU
pa3yMHOI0 MPUPOJIOTIOIB30BAHUS, HETEPIHMOE OTHOIIEHUE K JIEHCTBUSIM, NPUHOCAIIUM BpE.
AKOJIOTUH; TPUOOPETEHNE OMBITA YKOJIOTO-HAMPABICHHON JEATEIbHOCTH;

— OCO3HaHHBIM BBIOOp Oyaymiedt mnpodeccud Kak IMyTh W CIOCO0 pealn3alud COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

— TOTpPeOHOCTh TPYAUTHCS, YBaXKEHHWE K TPyAy H JIOASIM TpyJda, TPYIOBBIM JOCTH)KCHUSM,
TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHE K pPa3HbIM BHJIAaM TPYIAOBOM
e TEIbHOCTH.

MertanpenmerHble:
PeryasiTuBHBIC YHUBEpCaJbHbIe y4eOHbIC 1eiCTBHA

— CaMOCTOSITEJIBHO ONPENENsATh LEIW, 3aJaBaThb NapaMeTpbl U KPUTEPUH, MO KOTOPBIM MOXKHO
ONPENIETUTh, YTO 1ENb IOCTUTHYTA;

— CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTENbHOMN EATEIHHOCTH U KU3HEHHBIX
CUTYaIUsX;

— BBIOMpaATh MYTh JOCTKEHUS €M, TJIAHUPOBATH PEIICHHE MOCTABJICHHBIX 3a7ad, ONTHUMH3UPYS
MaTepuaibHble U HeMaTepHalIbHbIE 3aTPaTHI;

— OpraHU30BBIBaTh d(PPEKTUBHBIN MOUCK PECYpPCOB, HEOOXOIUMBIX AJsi JTOCTHKEHUS MOCTaBICHHON
(17K

— COTIOCTABIIATH MOJYYCHHBIN PE3yJIbTAT AEATEILHOCTH C MIOCTABJIEHHOMN 3apaHee IENbIO.

ITo3HaBaTenbHBbIC YHHBeEpPCAJIbHbIC Y4eOHbIe AeliCTBUS

— MCKaTh M HAXOAUTh OOOOILIECHHBIE CHOCOOBI pelIeHHs 3a7ad, B TOM YHCIE, OCYLIECTBISAThH
pa3BepHYThI HMH(DOPMALIMOHHBIH TIOMCK W CTaBUTh Ha €ro OCHOBE HOBble (yueOHBbIE U
MI03HABATENIbHBIE) 3a/1a4H;

— KPUTHYECKU OLEHMBATh M MHTEPHPETHPOBATh MHPOPMALMIO C Pa3HBIX MO3MULUH, pacrno3HaBaTh U
(buKCHUpoBaTh NPOTUBOPEUHSI B MH(OPMAIIMOHHBIX UICTOUHUKAX;



® — HCIOJb30BaTh PA3INYHbIE MOJEIBHO-CXEMAaTUUYECKUE CPEICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX
CBsI3€ M OTHOIIEHUH, a TaK)KE MPOTUBOPEUNH, BHISIBJICHHBIX B UH()OPMAIIMOHHBIX HCTOYHUKAX;

® — HAaXOJIUTh U NPUBOJUTH KPUTHUUECKHE apryMEHTbl B OTHOIIEHUU JIEHUCTBUN U CYXACHHUH APYroro;
CIIOKOHHO M pa3yMHO OTHOCHTBCS K KPUTHMYECKHMM 3aMEYaHUSM B OTHOLIEHHHM COOCTBEHHOTO
CY’KJICHHsI, pacCMaTPUBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

e — BBHICTpauMBaTh HWHIUBUAYaJIbHYIO OOpa30BaTEIbHYIO TPACKTOPUIO, YUYHUTHIBAs OTrPAaHUYEHHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB M PECYpPCHBIE OTPAHUUEHUS; MEHATh U yIE€pP>KUBATh pa3Hble MO3ULUU B
MTO3HABATEJIBHON J€ATEIbHOCTH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE el CTBUSA

® — OCYILIECTBJIATH JIEJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTpHU
o0pa3oBaTeNbHON OpraHu3allii, Tak W 3a ee MpeAeliaMu), MoA0UpaTh MApTHEPOB I JCIOBOM
KOMMYHHMKAIIMM HCXOJS U3 COOOpaXCHHIl pe3yJlbTaTUBHOCTH B3aWMOJCWUCTBUSA, a HE JIMYHBIX
CHMIIATHI;

® — IIpU OCYHIICCTBIICHUU TPYIIIIOBON paObOTHI OBITH KaK PYKOBOJUTENIEM, TaK H WICHOM

® KOMAaH/bl B pa3HBIX POJISX (FeHEepaTop UACH, KPUTHK, UCIIOJIHUTEIb, BHICTYTAIOUIUHN, SKCIEPT U T.11.);

® — pa3BEpPHYTO, JOTMYHO M TOYHO M3JIaraThb CBOIO TOYKY 3pPEHHUS C HMCIOJb30BAaHUEM aJ€KBaTHBIX
(YCTHBIX M MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

IIpeaxmeTHbIe:

B pe3ysbTate nzyueHus y4e0HOro npeamera « XuMHs» Ha ypOBHe CpeHero oo1ero

oOpa3oBaHus:

BbinyckHuK Ha 6230BOM YPOBHE HAYUMTCS:

— pacKkpbIBaTh Ha MPUMeEpax posib XMMUU B (POPMHUPOBAHUHU COBPEMEHHON Hay4YHOW KapTUHBI MUpPA U B
IPAKTUYECKOHN JAESITETbHOCTU YEJIOBEKA;

— JIEMOHCTPUPOBATh Ha IPUMEPaxX B3aUMOCBSI3b MEKAY XUMHUEH U IPYTUMU €CTECTBEHHBIMU HayKaMH;

— pacKphIBaTh Ha IpUMeEpax MOJIOKEHUs TEOpPUU XUMHUUYEeCKOro crpoenus A.M. Bytieposa;

— noHuMath ¢pusndeckuii cMmpica [lepuoauueckoro 3akona J[.J1. MenneneeBa 1 Ha €ro OCHOBE OOBSACHSATD
3aBHCHUMOCThH CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00Pa30BaHHBIX MU BEIIECTB OT 3JIEKTPOHHOTO CTPOCHHSI
aTOMOB;

— O0BACHATH MPUYMHBI MHOTO0OPa3Hs BEIIECTB HA OCHOBE OOIIMX MPEACTaBICHUN 00 X COCTaBE M CTPOCHHU;
— MPUMEHATH MPaBUJIa CUCTEMaTUYECKON MEXAyHapOIHOM HOMEHKJIATYpbl KaK CpeJICTBa pa3InyeHus U
UACHTU(DUKAIIIY BEIIECTB 110 UX COCTaBYy U CTPOEHHIO; — COCTABIISATh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE
(bopMyIIbl OpraHMYECKUX BEIIEeCTB KaKk HOCUTENeH nH(popMaluy 0 CTPOCHUH BEILIECTBA, €r0 CBOMCTBAX U
MPUHAJIEKHOCTH K ONPEEIIEHHOMY KJIacCy COE€IMHEHU;

— XapaKTepHU30BaTh OPraHMUECKUE BELIECTBA 10 COCTaBY, CTPOEHHUIO M CBOMCTBAaM, YCTaHABIMBATh NPUYMHHO-
CJIEICTBEHHBIE CBSA3HM MEKIY JaHHBIMU XapaKTEpPUCTUKAMU BEILECTBA;

— MPUBOJUTH MIPUMEPHI XUMHUECKUX PEAKLINH, paCKPhIBAIOIIUX XapaKTepHbIe CBOMCTBA TUITMUHBIX
IpeJICTaBUTENIEeN KJIaCCOB OpPraHMYECKHUX BEIIECTB € LENbI0 UX WACHTU(UKAIMY U 00BICHEHUS 0o0nacTu
IPUMEHEHHUS;

— IPOTHO3UPOBATh BO3MOKHOCTh IPOTEKAHUSI XUMUYECKUX PEaKIMi Ha OCHOBE 3HAHUM O THUIIAX XUMUYECKON
CBSI3U B MOJIEKYJIaX peareéHTOB U X PeaKIMOHHON CIIOCOOHOCTH;

— UCNOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUH U XMMHMUYECKHUX CBOMCTBAX BEIIECTB Uil 0€30I1aCHOIO
PUMEHEHHS B IPAaKTUYECKOH e TeTbHOCTH;

— IPUBOJUTH NPUMEPHI MPAKTUYECKOTO UCIIOJIb30BAHUS MTPOIYKTOB MepepabOTKU He(PTH U MPUPOJHOIO rasa,
BBICOKOMOJIEKYJIIPHBIX COETUHEHUH (TTOJIMATUIICHA, CHHTETUYECKOT0 Kay4yyKa, alleTaTHOIO BOJIOKHA);

— IPOBOJIUTH OTBITHI MO PACMO3HABAHUIO OPTAaHUYECKUX BELIECTB: TIIUIEPHHA, YKCYCHOM KUCIIOTHI,
HeTNpeIebHbIX KUPOB, TIFOKO3bI, Kpaxmalia, 0eIKOB — B COCTaBe MUIIEBHIX MPOJTYKTOB U KOCMETHYECKUX
CPEJCTB; — BIIAJAETh NIPaBUJIAMU U TpUeMaMu 0€301acHOi paboThl ¢ XMMHUUYECKHMH BELIECTBAMU U
J1a00paTOpHBIM 000pYIOBAaHUEM; — yCTAaHABIMBATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW Peakluu 1
CMEIIEHUS XMMHUYECKOTO PABHOBECHUS OT Pa3IMUHBIX (DaKTOPOB C IIEJIbI0 ONPEIEICHNS ONTUMAIbHBIX
YCIOBUIA MPOTEKaHUS XUMUYECKUX MPOLIECCOB;

— IPUBOJUTH MPUMEPHI TUAPOIIN3A COJIEH B MOBCEIHEBHOM )KM3HH YE€JIOBEKA; — IPUBOAUTH IPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA B IPUPO/IE, TPOU3BOJCTBEHHBIX MPOLIECCaX U
KU3HEJESTENIbHOCTH OPTraHU3MOB;



— MPUBOJUTH MTPUMEPHI XUMHUECKUX PEAKIINN, PACKPBIBAIOIIUX OOIIHE XMMUYECKHE CBOWCTBA MPOCTHIX
BEII[ECTB — METAJVIOB U HEMETAJIOB;

— MPOBOAUTH PACUEThl HA HAX0XKJICHHE MOJICKYISIPHOI (pOpMYIIBI yTIeBOAOPOAA IO MPOAYKTAM CTOPaHUS U
10 €70 OTHOCUTEIBHOM INIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJAILIUX B €TI0 COCTAB;

— BJIQIETh NpaBUIIaMU 0€30I1aCHOTO 0OpalleHusl ¢ eIKUMHU, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH,
CpelcTBaMU OBITOBOW XMMHUU;

— OCYULIECTBJIATH MOMCK XMMUYECKON MH(DOPMAITUH 110 Ha3BaHUAM, UICHTU(UKATOPAM, CTPYKTYPHBIM
dbopMyIiaM BeIIecTB;

— KPUTUYECKU OLIEHUBATh U HHTEPIIPETUPOBATH XUMHUECKYIO HH(OPMAIIHIO, COACPIKALIYIOCS B COOOIICHUAX
CpeICcTB MaccoBo# nHopMmaluu, pecypcax HTepHeTa, HAyYHO-MOMYJISIPHBIX CTaThsIX C TOYKU 3pEHUS
€CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LEJISAX BBISIBICHUS OIMIMOOYHBIX CYKACHUN U (HOPMUPOBAHHS
COOCTBEHHOM MO3UIUY;

— MPECTABIATH MYTH PEIICHU III00aTbHBIX TPOOIEM, CTOSIIUX MEPE]] YeTOBEYECTBOM: IKOJIOTHIECKUX,
SHEPreTUYECKUX, CHIPHEBBIX, U POJIb XUMUU B PEHICHUH 3TUX MPOOIIEM.

BbinyckHuk Ha 0230BOM yPOBHeE MOJIYYHT BO3MOKHOCTh HAYYUTHCH:

— WUIFOCTPUPOBATh HA IPUMEPAX CTAHOBJICHUE U 3BOJIIOLIMIO0 OPraHUYECKON XMMHUM KaK HAYKH Ha pa3JIMYHbIX
UCTOPUYECKUX ATalax €€ pa3BUTHUS;

— UCTOJIb30BaTh METOAbl HAYYHOTO [MO3HAHUS TPU BBIMOJIHEHUH MTPOEKTOB U Y4EOHO-UCCIIE0BATEIbCKUX
3aJa4 110 U3yYEHHIO CBOICTB, CIIOCOOOB MOJTyYSHHSI U PACIIO3HABAHUS OPTaHMYECKUX BEIIECTB;

— OOBSCHATH MPUPOY U CIIOCOOBI 00Pa30BaHUS XMMHUECKON CBS3H: KOBAJIIEHTHOM! (TIOJISIPHOM, HETIONSPHO),
MOHHOM, METAJUINYECKOM, BOAOPOJHON — C LIEIbIO ONPEAEICHUS XUMUYECKON aKTUBHOCTH BEILIECTB;

— yCTaHaBJIMBaTh T€HETHYECKYIO CBA3b MEXK/Y KJIaCCaMU OPTaHWYECKUX BEIECTB A7l 000CHOBaHUS
IPUHLUIIAAIBLHONW BO3MOKHOCTH MOTYYEHUsI OPraHUYECKUX COEIMHEHUN 3a/1aHHOT0 COCTaBa U CTPOCHUS;

— yCTaHaBJIMBaTh B3aUMOCBSI3U MEXY (paKkTaMu U Teopue, MPUUNHON U CIIEACTBHEM IIPU aHATIN3e
IpOOJIEMHBIX CUTYallui 1 0O0CHOBAaHUM IPUHUMAEMbIX PEIIEHUN HA OCHOBE XUMUYECKUX 3HAHUU.

TpeOoBaHus K YPOBHIO NOATOTOBKHU 00y4al0LIMXCH.
Yuamuecs B pe3yJibTaTe YCBOEHHUS pPa3jiesia 10/KHbI 3HATH/TIOHUMATD:

v\ BaHEHIIME XMMHYECKUE IIOHATHUSL: BCIICCTBO, XUMHUYECKUH QJICMCHT, aToM, MOJICKYIJIA,
OTHOCHUTCJIbHAsA aTOMHasA W MOJICKYJIApHas MacCChl, HOH, aJUIOTPOIIMA, M30TOIIbI, XMMUYCCKasd CBA3b,
QJICKTPOOTPpUIATCIIbHOCTb, BAJICHTHOCTb, CTCIICHb OKHCJICHHA, MOJIb, MOJISIpHAs Macca, MOJ'ISIprIﬁ
00BEM, BelIecTBa MOJIEKYJSIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHHUS, pPACTBOPHI, JJIEKTPOJIUT H
HEIJICKTPOJINUT, OSJCKTPOJIUTHUUCCKAA AUCCOLHALIUA, OKHUCIWUTCIIb U BOCCTAHOBUTCIIb, OKHCJICHUC U
BOCCTAHOBJICHHUE, TEIJIOBOUM A(DPEKT peakiuu, CKOPOCTh XUMUUECKOW PEAKIUHU, KaTalu3, XUMUIECKOe
paBHOBECHUC, yr.]'[epOI[HHﬁ CKCJICT, (I)YHKI_II/IOHaJ'ILHa}I rpyiuia, i3o0Mepusd, TOMOJIOTUA;

v OCHOBHBIC 3aKOHBI XMMHWH: COXPAaHCHHEC MACChl BCHICCTB, IMOCTOAHCTBA COCTaBa, HepI/IOI[I/I‘-IeCKI/Iﬁ
3aKOH;

v OCHOBHBIC TCOPHU XHMUMU: XUMHYECKOH CBA3U, BJIGKTPOJ'II/ITI/I‘IGCKOI\/'I aucconran, CTPOCHUA
OpTaHHUYCCKUX COCHHHGHHP'I;

v\ BaKHEWIIME BEIIECTBA M MaTepUalbl: METAaH, JTHIEH, alETUIEH; OEH30J, JTAaHOJ, JKUPBI, MbLIA,
TJIFOKO34, cCaxapo3a, Kpaxmal, KJICT4YaTKa, 6GJ'IKI/I, HCKYCCTBCHHBIC W CHHTCTHYCCKHUC BOJIOKHA,
Kay4yKH, I17JaCTMacChl,

yMeThb:

v/ Ha3bIBaTh H3ydYEHHBIE BENIECTBA 110 «TPUBUAIBHONY U MEKTYHAPOHOM HOMEHKIIATYPE;

v ONpeaACIIATh: BAJICHTHOCTb U CTCIICHDb OKUCIICHUSA XUMHUYCCKUX 3JICMEHTOB, THUIL XUMHYECKOI CBSI3U B
COEMHEHMSX, 3apsAl MOHA, XapaKTep Cpebl B BOJHBIX PACTBOPAX OPraHUUYECKUX COEAUHEHHUM,
OKHCJIHTEIIb U BOCCTAHOBUTECIIb, IPUHAAJIC)KHOCTD BEIIECCTB K PA3JIMYHBIM KJIaCcCaM OPraHUYCCKHUX
COE€IUHEHMI;

v XapaKTCPU30BaATh: OCHOBHBIC KJIACChI OPraHUYCCKUX COG)II/IHeHI/II\/'I; CTPOCHUC U XUMHYECCKUC CBOWCTBA
M3yYEHHBIX OPraHUYECKUX COCTUHEHU;

v O0BSCHSATH: 3aBUCHMOCTh CBOMCTB BELIECTB OT UX COCTABA M CTPOEHHUS; IPUPOLY XUMHUUECKOMN CBSI3H
(MOHHOI, KOBAaJICHTHOM, METAINTUYECKOI ), 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOUN peakiiuu U
MOJIO’KEHUS XMMHUYECKOTO PaBHOBECHS OT PA3IMYHBIX (PaKTOPOB;

v/ BBINOJIHATH XUMHYECKHI SKCIIEPUMEHT 10 PACIIO3HABAHUIO Ba)KHEHIIINX OPraHMYECKUX BEIIECTB;



v’ TIPOBOJUTEH CAMOCTOSITEIIBHBIH MOMCK XUMHYIECKOM HHPOPMAIMHU C HCIIOIBb30BAHUEM PA3THIHBIX
UCTOYHUKOB (Hay4HO-TIOIYJIIPHBIX U3aHUH, KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB VIHTepHeTa);
UCTIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH Uil 00paOOTKHU M Mepeaun XuMHUUECKOW nHpopMaluu 1
e€ MpeJICTaBIEHHs B pa3InYHbIX (hopMax;

v’ HCIOJIB30BaTh NPHOOPETEHHBIE 3HAHUS U YMEHUS B IIPAKTUIECKOM JIESITEIBHOCTH U TOBCEIHEBHOM
AKHU3HU JUISL:

e OOBSCHEHUS XUMUYECKUX SIBJICHUH, IPOUCXOASIIMX B IPUPOJIE, OBITY U Ha IPOU3BOJCTBE;

e OIpe/eeHUs BO3MOXKHOCTH IPOTEKaHU XMMUYECKUX NPEBPAILEHUI B pa3IMUHBIX YCIOBUAX U
OLIEHKHU MX IOCJIECTBUMH;

® HKOJIOTMYECKU I'PaMOTHOI'O IOBEIEHUS B OKpYXKarollel cpere;

® OLICHKU BIMSHUS XUMUYECKOTO 3arps3HEHUs] OKPY KaroIlIel cpe/ibl Ha OpraHU3M YelloBeKa U Jpyrue
JKUBbIE OPTraHU3MBbI;

e (e30macHOro OOpalIeHus C TOPIOYMMHU M TOKCUYHBIMH BELIECTBAMH, Ja00PaTOPHBIM 000PYI0BAaHHEM;

® [IPUTOTOBJIEHUS PACTBOPOB 33JJaHHOM KOHLIEHTPALUU B OBITY U Ha POU3BOJICTBE;

® KPUTHYECKOW OLIEHKHU JIOCTOBEPHOCTH XUMHUECKOW MHPOPMALINH, TOCTYAIONIEH U3 pa3HbIX
UCTOYHUKOB.

Il. Conep:xanue nporpaMmmbl

10 xnacc. ba3oBblil ypoBeHb

Paszoen 1. Ilpeomem opzanuueckoit xumuu. Teopus cmpoenun opzanuueckux coeounenuit A. M. bymnaepoesa. (5 u
[Ipeamer oprannueckoit xumun. OCHOBHBIE MTOJIOKEHUSI TEOPUHU XUMUYECKOT0 cTpoeHus bytneposa. 3omepus B 0}
Jemoncmpayuu.
[InaBnenue, 00yriIMBaHUe U TOPEHHUE OPraHUYECKUX BellecTB. Mojenu (1apocTep kHeBble U 00BEMHBIE) MOJIEKYI O
kJj1accoB. OnpeieneHne MEMEHTHOTO COCTaBa OPraHNYECKUX COEIMHEHUH.
Jlabopamopuvie onvimot.
H3rortoBienne MoJenei OpraHmn4ecKnuX COCINHEHU M.

Pazoen 2. Yeneeo0opoowt u ux npupoonvie ucmounuxu (18 uacos)

Anxansl. CtpoeHne, HoMeHKIIaTypa. [lonydenue, cBoiicTBa, IpUMEHEHHE alnKkaHOB. AnkeHbl. CTpOoeHHE,
HOMeHKJaTypa. [lonyuenue, cBOiCTBa, MpUMEHEHUE AKEHOB. AskaaueHbl. Kaydyku. AJKHHBI CTPOCHHE,
nU30MepHUs, HOMEeHKIatypa. [lonyuenue, cBoiiCcTBa, IPUMEHEHHUE aJIKUHOB. ApEHBI CTPOEHUE, U30MEPHS,
HOMeHKuatypa. [lonyuenue, cBoiicTBa, npumeHeHue apeHoB. [Ipupoansiii raz. Hed e u ciocoOsb1 €
nepepadoTKH.

Kamennsrit yronp u ero nepepaboTka.
Hemoncmpayuu.

I'openne MeraHa, sTaHa, atetuieHa. OTHOLIEHHE MeTaHa, STUJICHA, alleTUIeHa U O€H30J1a K pacTBOpam
nepMaHraHara kKajiaus u 6poMHoi Boje. [loyueHue sTuineHa peakuueit 1eruapaTaiy 3TaHoIa U alleTUJIeHa
TUIPOSIN30M KapOua kanblus. Pa3nojkeHne kaydyka IpU HarpeBaHUH, UCTIBITAHUE MPOAYKTOB Pa3IoKEHUs
Ha HeNpeJenbHOCTh, Kosuekiun «Hed1s u HedrenponykTs», «KaMeHHBIN yroib U IPOILYKTHI €0
nepepaboTkny», «Kayuaykny.

Jlabopamopmuvie onvimoi.

Oobnapy>xeHue NpoayKTOB TopeHus cBeur. MccnenoBanue CBOWCTB Kay4yKOB.

Pazoen 3. Kucnopoocooeprcawue opecanuueckue coeounenus (22 uaca)

Onunoaromuble cniupThl. MHOTOAaTOMHBIE cUpThl. Denon. Anpaeruasl. Onpenenenue. PopManbaerua u
aneTalbAernl. XMMUYECKUE CBOMCTBA albJeru10B. KauecTBEeHHbIE peaklK Ha anbIaerunl. Peakiuu
nonukoHAeHcanuu. KapOonuneHas rpynma. KeToHsl Ha mpumepe areToHa.

KapOoHOBBIE KHCIIOTHI MX CTPOCHHE, KiIacCU(PUKAIIHsI, HOMEHKIAaTypa, n3omepust. CiaoxxHbie 23Gupsl. XKupsl.
VYrnesoasl. ['mroko3a. [lonarue o6 yrineBogax. Monocaxapuasl. J{ucaxapuasl. [lonucaxapuasl. Kpaxman u
L[EJUTE0JIO03A.



Pazoen 4. Azomcooepicangue opeanuueckue eeuwjecmea (15 uacos)
AmuHbl. AHWINH. AMUHOKUCIOTHL. benku. ['eHeTnueckas CBsi3b MEXKy KJIacCaMU OPTraHUYECKHUX
COCIMHEHU.
Hemoncmpayuu.

Oxucnenue cnupTa B anpaeru. KauecTBeHHas peakiiusi HA MHOTOaTOMHBIC CTUPTHL. PacTBOpuMOCTh eHOoNa
B BOJIE P OOBIYHOM TeMIeparype U npu HarpeBanuu. KauectBennble peakiiuu Ha perosn. KauecTBeHHbIe
peakuuu Ha anpAeruasl. BzaumozeiictBue rintoko3sl ¢ ruapokcunom meau(ll) kak anpaerugocnupra.
KauectBenHas peakius Ha kKpaxmai. L[BeTHbIe peakiu 6€IKoB.

Jlabopamopmuvie onvimot.
CpaBHEHHE CKOPOCTH MCIIAPEHUs BOJBI U ATaHOJIA. PacTBOPpUMOCTH TiuiieprHa B BoAC. XUMHUYECKUE
CBOMCTBA YKCYCHOM KUCTOTHI. OnipesiesieHne HeNpeAeIbHOCTA PACTUTEIBLHOTO Maciia.

Ilpakmuueckan padoma.
Wnentudukanys opraHudeckKux coeInHEHHA.

Pazoen 5. Opeanuueckan xumusn u oougecmeo (9 uacoes)
buorexunonorus. [Tomumepsr. CHHTETHYECKHE TTOJIUMEPHI.
Hemoncmpayuu.

Konnekuuu mimactmacc, CHHTETHYECKHUX BOJIOKOH M M3JISTIUH U3 HUX. Pa3noskeHne nepokcuia BOAopoa ¢
IMOMOIIBIO KaTala3bl IIPUPOJHBIX 06T)€KTOB.

Jlabopamopuvie onvimol.
3HAKOMCTBO C 00pa3iaMH IJIaCTMAcC, BOJIOKOH M Kay4yKOB.

Ilpakmuueckan paboma.
Pacno3naBaHue I1acTMacc ¥ BOJIOKOH.

11 xknacc. ba3oBblil ypoBeHb
Pasnen 1. Crpoenne BemecTs (23 4aca)
OCHOBHBIE CBE/ICHUS O CTPOCHUU aTOMA. XapaKTEPUCTHUKA COCTOSIHUS 3JIEKTPOHOB B aTOME. DJIEKTPOHHO-
rpadudeckue Gpopmyibl aToMoB. [leproauueckas cuctema xumudeckux 3nementos J1. . Menneneesa B
CBETE YUYEHHMsI O CTpOeHHH aToma. Puiocodckue ocHoBbI 00LTHOCTH [leproanyueckoro 3akoHa U Teopun
XMMHYECKOT0 CTpoeHUs. MIoHHas XUMHUYECKas CBA3b U HOHHbIE KpUCTAUIMUECKUE pell€Tku. KoBanenTHas
XUMHYECKAsl CBSI3b. ATOMHBIE U MOJIEKYJISIPHbIE KpUCTANIMYECKUE peIETKH. MeTananueckast CBsI3b.
Bonopoanas xumunueckas cBsizb. [lonumepsl. Bonokna. Jlucniepcublie cuctembl. MaccoBast Ui oobeMHast
JIOJIM KOMIIOHEHTOB B cMecu. OObeMHas 10151 BBIX0J1a MPOAYKTa OT TEOPETHUECKH BO3MOMXKHOTO.
Hemoncmpayuu.
Pasznuunsie popmel [lepruoaudeckoii cuctemsl xumuueckux a3aemenToB Jl. . Menneneesa. Monenb
KPUCTANTNYECKOM peléTku xnopuaa HaTpusi. OOpa3iibl MUHEPAIOB C HOHHOM KPUCTAJUINYECKOHN peIETKOM:
KaJIBIIUTA, TAIUTA, MOJCIIA KPUCTAITMYECKUX PEHIETOK «CYXOro JibJia» (WK noja), anMmasa, rpadura (uiu
KBap1a). Monens MossipHOro 00béma raza. O6pasibl pa3InYHbIX AUCHEPCHBIX CUCTEM: AMYJIbCUH,
CyCHeH3Ui, aspo3oiieHt, reneit u 3omeit. Koarymsius. Cunepesuc.
Jlabopamopnvie onvimoi.
MonenupoBaHue METAJUIMYECKOM KpucTauinueckon pemérku. Jlenarypauus 6enka. [lonydenue smynscuu
pactutenbHOro Macia. IloydyeHne cycrneH3nm «u3BeCTKOBOTO MoJIoKay». [lomyuenune komiongHoro pacrsopa
KypHHOI0 O€JIKa U UCCIIEZJOBAHNE €r0 CBOMCTB C TOMOIIBIO JIA3EpPHOM YKa3KH.

Pazoen 2. Xumuueckue peaxyuu (19 uacoe)
Knaccudukanus xumudeckux peakuuid. Peakimu, unynme 0e3 M3MEHEHUs COCTaBa BellecTB. Peakuuu,
UIYyIIHAE C U3MEHEHUEM COCTaBa BelleCcTB. TepMoxumuueckue peakiuil. CKOpocTb XUMHUYECKUX PEAKIIMM.
OO0paTuMOCTh XUMUYECKUX peakIiii. XMMHUECKOe paBHOBECHE U CIIOCOOBI ero cMenleHus. [ uaponus cosei.
I'maponus B opranndeckor XuMun. OKUCIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIIMU. DIJIEKTPOJIU3 PACIIIaBOB U
pactBOpoB. [IpakTueckoe npuMEHEHNE AIIEKTPOIIN3A.

Hemoncmpayuu.
DK30- U DHIOTEPMUYECKUE pEAaKIUU. TemIoBbIe ABIEHUS IPU PACTBOPEHUN CEPHOM KUCIIOTHI 1 aMMHA4YHOMI
CEJINTPBI. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT IMPUPO/IbI BELIECTB HA IPUMEPE B3aUMOEHCTBHS paCTBOPOB
pa3IMYHBIX KACIOT OJIMHAKOBOM KOHLIEHTPALMU C OJUHAKOBBIMU KyCOUKaMH (IpaHyJlaMH) LINHKA U
OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, [IMHKA, JKeJle3a) C PACTBOPOM COJISTHOM KUCIIOTHI.



B3anmopelicTBie pacTBOPOB CEPHOI KMCIOTHI C paCTBOPAMHU THOCYJIb(aTa HATPHs pa3IMYHON KOHIEHTPAIUU
U TeMnepaTypsl. Mozenb kumnsuiero ciosi. Pa3noxkeHue nepokcuia BOJOpoa ¢ IOMOIIbI0 HEOPraHUYECKUX
KaTaJIn3aTopoB (Cosel keme3a, MoIuAa Kalus) U MPUPOTHBIX 0OBEKTOB, COJIEPKAIIUX KaTaasy (ChIpoe MsICo,
kaprodens). [IpocTeiinme OKMCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH: B3aUMOICHCTBHUE IIMHKA C COJITHON
KUCIIOTOH 1 xkene3a ¢ cynbhaTom menu(ll). Moaens snextponmzépa. Moaenb 37eKTpOIU3HOW BaHHBI IS
HOJyYEeHUs ATIOMUHUS.

Jlabopamopnvie onvimo.
ITpoBenenue peakiuii, HAyImLUX 10 KOHLA, 110 npaBuity beprome. Paznoxenue nepokcuia BOJoposa ¢
TIOMOIIIBIO AMOKcUaa Mapranna. Cmenienue papHosecus B cucteme Fe3* + 3CNS™ «» Fe(CNS)s. Ucnbitanue
MH/IMKAaTOpaMM Cpebl PACTBOPOB COJIEH pasM4YHbIX THIOB. B3aumozeiicteue pacrsopa cyiabsdara meau(ll) ¢
JKEJIE30M U THUJIPOKCHUJIOM HaTpHUSL.

Ilpakmuueckan padoma.
Pemenue skcriepuMEHTAIBHBIX 3aa4d 110 TeMe « XUMUYECKas peaKIMsD».

Pazoen 3. Beuiecmea u ux ceoiicmea (17 uacos)

Merannel. XuMuueckue cBoiicTBa MetamuioB. Hemetamibl. biaropoanbie rasel. KucioTel Heopranuueckue u
opraanueckre. OCHOBaHUS HEOPTAaHMUECKUE U OpraHndeckue. AM(OTEpHBIE COSAMHEHNUS] HEOPTaHUYECKHUE U
opranndeckue. Conu. 'eHeTHYECKas CBSI3b MEXY PA3IMYHBIMU KJIACCAMU HEOPTAaHUYECKUX M OPTaHUYECKUX
BEIIIECTB.

emoncmpayuu.
Komnexuust metannos. Komnekmus HemeTawioB. BzauMoaeiicTBue KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI €

Menbto. Benbinika TepMuTHOM cMecu. Benbliika y€épHoro nopoxa. BeITeCHEHUE rajlOr€HOB U3 UX PACTBOPOB
JIPYTUMU TajioreHamMu. B3anmoielicTBue mapoB KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHUCIIOTHI U
ammuaka («apiM 0e3 orus»). [lonmyuenue ammuaka u usyueHue ero cBoicTs. [lonydyenne ampoTepHoro
TUAPOKCHUIA U U3yUYEHUE ero CBOMCTB. [lomyuenne KECTKON BOABI U YCTPAHEHHE €€ KECTKOCTH.

Jlabopamopuuvie onvimo.

[Tonyuenue HepaCTBOPUMOIO TUAPOKCUAA U €r0 B3aUMOJECHCTBUE ¢ KUCI0TOU. MccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJIIHOM M YKCYCHOW KHUCJIOT KaredbHbIM METOJOM MPH UX pa30aBIeHUN
BOJIOM. Pa3nuyHbie cilyyan B3aUMOICHCTBHS PACTBOPOB COJIEW AIIFOMUHUSA CO WIENOYbI0. Y CTPaHEHUE
JKECTKOCTH BOJIBI.

Ilpakmuueckasa paboma.
Pemienne skcnepuMeHTaNIbHBIX 33/1a4 110 TeMe «BemiecTBa u ©X CBOWCTBay.

Pazoen 4. Xumus u cospemennoe oougecmeo (8 uacoes)
XuMudeckasi TEXHOJIOTHsI. XUMHUS B CEITLCKOM XO035MCTBE U OBITY. XMMHUUYECKasi TPaMOTHOCTh KaK KOMITOHEHT
o011e# KyIbTyphI YEJIOBEKA.
Hemoncmpayuu.

Mopenb NpOMBIIITIEHHON YCTaHOBKH MOJTYYEHUS CEPHOIM KUCTOTHI. MO/1eNh KOJIOHHBI CHHTE3a aMMHaKa.
BuneodpparmeHTs! U craipl 0 CTENEHU 3KOJIOTHYECKON YUCTOTHI TOBapa.

Jlabopamopnvie onvimot.
N3ydeHne MapKuUpOBOK Pa3IMYHBIX BUJIOB MTPOMBIIIUICHHBIX U TIPOJOBOJILCTBEHHBIX TOBAPOB.



No HanmMenoBanwue pasnenoB (Tem) KonnuectBo yacoB no B TOoM uncie Ha npoBeaeHuE
rporpamme [TpakTHdeckux padoT ‘ KoHTpoiapHBIX paboT
10 knacc
1 [Ipeamer opranmueckoil xumuu. Teopus | 5 0 0
CTPOCHHUSI OPTaHUYECKUX coeMHeHnt A. M.
Bbytneposa
2 YreBoopoibl U MX NPUPOJIHbIE UCTOUHUKH | 17 0 1
3 Kucnoponconepxkariue opraHudeckue | 22 0 1
BEIIECTBA
4 A3oTcojeprkalme opranudeckre Bemecrtsa | 15 1 1
B Oprannueckasi XMMHsi U OOIIECTBO 9 1 1
Hroro 68 2 4
11 xnacc
1 CrpoeHue BelecTs 23 0 1
2 XHWMHYECKUE PEAKITUU 19 1 1
3 BemecTBa u X CBOICTBa 17 1 1
4 XHUMHS M1 COBPEMEHHOE 00IIIeCTBO 8 0 1
Hroro 68 2 4




TemaTuuyeckoe NVIAHUPOBAHUE
(2 yaca B Hezelt0, 68 YacoB)

Paznen Koa-Bo Tembl Koa-Bo OcHoBHbBIE BU/BI IeSITeJILHOCTH OcHoOBHbBIE HATIPABJICHUSA
4acoB 4acoB o0yyaromuxcs (Ha ypoBHe BOCIIUTATEJIbHOM eI TeJIbHOCTH
YHHBEPCAJbHBIX Y4eOHBIX
JeicTBHil)
Paznen 1. 5 yacoB | [IpenmeTt oprannueckoit 1 Xapaxmepuzosams 0COOCHHOCTH [IpuBnekaTh BHUMaHHE 00YYAIOIIUXCS K
peamer XUMUH. COCTaBa M CTPOEHUS OPTaHUYECKUX o0cykIaeMol Ha YpoKe HHPOpPMAIIIH,
OpraHnyecKoi BEIIECTB. aKTHUBU3AIIMH [T03HABATEIHHON
xumun. Teopus KrnaccudunupoBaTs X Ha OCHOBE JESTEIILHOCTH 00YYarOIINXCSl.
CTpOeHUs MIPOUCXOXKACHUS U TIepepaboTKU. AKIIEHTHPOBAaTh BHUMaHHE 00yUYalOIUXCs
OpPraHuYecKux Apeymenmuposamuo Ha HPABCTBEHHBIX MPOOJIEMax, CBA3aHHBIX C
coeUHEeHHUIl A. HECOCTOSITENIbHOCTh BUTAITU3MA. HAYYHBIMU OTKPBITUSIMU, U3y4YaeMbIMU Ha
M. ByrtJaepoBa Onpedensimb OTINYUTEILHBIC YpOKe.
0COOEHHOCTH YTJIEBOJOPOJIOB. [ToOyxnate oOydaromuxcsi cooI01aTh Ha
ypOKEe IPHUHIIUIEI YIeOHOW TUCITUTUINHEI 1
caMOOpraHU3aluu.
OnupaThcs Ha KU3HEHHBIN OTIBIT
00y4aromuxcsi, IpUBO/Is ACHCTBEHHbBIE
TIPUMEPHI.
Co3naBaTh 1OBEpUTETBHBII
MCUXOJOTUYECKHUI KJIMMAT B KJIACCE BO
BpeMsI ypOKa.
®opmupoBaTh y 00ydaromuxcs
Ipa)XTaHCKOW MO3UINH, CITIOCOOHOCTH K
TPYIly ¥ )KM3HU B YCIOBUSIX COBPEMEHHOTO
MUDpA.
OCHOBHBIE TIOJIOKEHUS 1 Dopmynruposams OCHOBHBIC AKIIEHTUPOBATh BHUMAaHUE 00YUaIOIIUXCS

TEOPUU XUMUYECKOTO
CTpOECHUS
A. M. Bytneposa.

II0JIO’KEHUSI TEOPUU XUMUYECKOTO
CTpOEHUS
A. M. bytneposa.

Ha HPaBCTBCHHBIX HpO6J’ICMElX, CBsA3aHHBIX C
HAay4YHBIMU OTKPBITUAMU, U3YyYaCMbIMH HA

ypOKe.




OCHOBHBIE TTOJIOKCHUS
TEOPUH XUMHUUYECKOTO
CTPOCHUS

A. M. bBytneposa.
Penrenue 3amau

Paznuuams IOHATHS «BaJICHTHOCTB» 1
«CTETNeHb OKUCIICHUS.

CocTaBisATh MOJICKYJISIPHBIE U
CTPYKTYpPHBIE (POPMYJIBI.
Knaccugpuyuposamsv KoBaneHTHBIC
CBSI3U IO KPaTHOCTH.

[IpuBnekaTh BHUMaHUE 00YUAIOIIUXCS K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,
AKTHBHU3alMH IT03HAaBaTEIbHOMN
JESATEIILHOCTH 00YYarOIINXCsl.
Co3naBatb 10BEPUTEIBHBIN
IICUXOJIOTHYSCKHUI KJIUMAT B KJIacce BO
BpEMs ypOKa.

N3omepus B
OPraHU4YeCKOW XUMHUHU

Buasl nzomepuu.

ObvscHAmMb SIBICHUE U30MEPUU U
B3aUMHOE BJIMSTHAE aTOMOB B
MOJIEKYJIE.

[IpuBnexkatb BHUMaHUS K 00CyXk/1aeMOil Ha
ypoke uHhOpMaIliu, aKTHBU3UPOBATh UX
MIO3HABATEJIbHON JEATEIbHOCTH.
Opranu3oBbIBaTh rPyIIOBBIC (POPMBI
y4eOHOU JesITebHOCTH.

OnupaThcs Ha KU3HEHHBIN OTIBIT
00y4aromuxcsi, IpUBO/Is ACHCTBEHHbBIE
IPUMEPBI.

Pa3nen 2.
YrieBogopoabl
U UX NPUPOIHBbIE
HCTOYHHKH

17
4acoB

Ankansl. CTpoeHue,
HOMEHKJIaTypa

ITonyuenue, cBOKCTBA,
MIPUMEHEHUE AJIKAaHOB

Onpedensimsb NPUHAIJICKHOCTD
BEIIECTB K Pa3IUYHBIM THIIAM
(IpeneabHBIM WIIA HETIPEJCIbHBIM) U
KJIaccaM yriieBOJOPOIOB.

Ha3zvieams WX 110 MEXTyHAPOTHOM
HOMEHKJIaType, XapaKTepu30BaTh
CTPOEHHUE U CBOMCTBA BaXKHEUIIINX
Mpe/ICTaBUTENEH alKaHOB.
Habnwoams n onucvieams
XUMHUYECKUN HKCIIEPUMEHT C
MTOMOIIBIO POJHOTO SI3BIKA U S3BIKA
XUMHH.

0606w ame 3HaHAS U JCIATh BEIBOJIBI
0 3aKOHOMEPHOCTSX U3MEHEHHUS
CBOMCTB yTJIEBOJOPOJOB B
TOMOJIOTHUECKUX PsaX.

Paznuyamo OHATHS «U30MEP» H
«TOMOJIOTY.

OpraHu30oBbIBaTh TPYIIIOBBIE (POPMEI
y4eOHOH e TeTbHOCTH.

OnupaThcs Ha KU3HEHHBIN OTIBIT
00y4Jaromuxcs, IPUBOAS ICHCTBEHHBIE
IIPUMEPBL.

[TpuBnekaTs BHUMaHuE 00YYArOLIHXCS K
o0cyxJaeMoi Ha ypoke HHpOpMaIH,
aKTUBU3AIMH TO3HABATEIBHOM
JEATEIIEHOCTH 00YyYatOIUXCH.




Penrenue 3amau u
YIPaKHEHUH 110 TEME
«AJIKaHBI.

YMmenue oyenums cBOU yueOHbIE
JIOCTH>KCHUS

YMmeHue cocmasname 1iIaH pelIeHus
poOJIEMBI

YMeHne caMoCTOsATENbHO
OpPTraHW30BBIBATh yUEOHOE JICHCTBHE
Ymenue npeobpasosviéams
nH(OPMAIIUIO U3 OJHOTO BUA B
JIPYTOM.

Peann3oBbIBaTh BOCIIUTATENbHbIE
BO3MOKHOCTH B Pa3JIMYHbIX BUAAX
NESITeIbHOCTH 00YUaIOIIUXCsI CO CIIOBECHON
(3HAKOBOI1) OCHOBOM: pELIEHNE TEKCTOBBIX
KOJINYECTBEHHBIX U KAUECTBEHHBIX 337124,
BBINOJIHEHHUE 3a/IaHUH 10 PA3TPaHUICHUIO
HOHSATHUH.

AJIKEHBI, CTpOEHUE,
M30MEpHsi, HOMEHKJIIATypa

[Tonyuenue, cBOKCTBA,
MIPUMEHEHUE aJTKCHOB

Has3zvieams ankeHsbl 1o
MEXIYHAPOJAHOW HOMEHKIIATYPE.
Xapaxmepuzosams ¢ IOMOILBIO
POAHOIO A3bIKA MU A3bIKA XUMUU
CTPOCHHE, CBOKCTBA, CITOCOOBI
MOJIYYCHHUA U 06HaCTI/I IIPUMCHCHU A
STHIICHA.

Habniooams, camocTosTETHO
MMPOBOAWTH U OIIMCHLIBATDH XUMHYECKUN
AKCIIEPUMEHT.

Yemanaenueams 3aBUCUMOCTD MEXKITY
TUIIOM CTPOEHHUSI YIJIEBOJIOPOJA U €r0
XUMHAYECKUMH CBOMICTBAMH Ha
MIpUMEpPE JTIOTHUECKUX CBSI3EH:
MpEETbHbIA — PEaKINU 3aMEIICHUS,
HEMpeAeNbHbI — peaklnu
MIPUCOCTMHECHHUSI.

Peanu3oBbIBaTh BOCIIUTATEIIBHBIC
BO3MOYXHOCTH B Pa3IMIHBIX BHJIAX
JeSITeIbHOCTH 00YYaIOIIUXCSI HA OCHOBE
BOCTIPUSATHS YJIEMEHTOB JICHCTBUTEIIBHOCTH
aHaJn3 MPOOJIEMHBIX CUTYallUH.
Opranu3oBbIBaTh IPYIIIOBBIC (YOPMBI
yueOHO IeSITeTbHOCTH.

Onuparbes Ha )KU3HESHHBIN OITBIT
00y4JaromuXxcsi, MPUBOJIS JCHCTBCHHBIS
TIPUMEDHI.

[IpuBnekaTh BHUMaHHE O0YJAFOIIUXCS K
o0cykaaeMol Ha Ypoke HHPOpMAaIIH,
AKTUBH3AIMH [T03HABATEIIHHON
JESTENIbHOCTH 00YYaroIIuXCsl.

AJIKaTMEeHbl.

Kayuyxn.

Haszvisams nreHsI 110
MEXTYHAPOIHON HOMEHKIIATYpE.
Xapaxmepuzoeams C TIOMOIIBIO
POJIHOTO SI3bIKA U A3bIKA XUMHH
CTPOEHHE, CBOMCTBA, CIIOCOOBI
MOJTYYCHHS U 00JIACTH TPUMEHCHHUS
Kay4yKOB.

Habnooams u onucvieams
XUMUYECKHI IKCIICPUMEHT.

Peann3oBeIBaTHL BOCIIMTATENLHBIE BO3ZMOKHOCTH
B Pa3IMYHBIX BUAAX AESATEIbHOCTU
00y4aroUXCcst Ha OCHOBE BOCIIPUATHS
3JIEMEHTOB AEHCTBUTEILHOCTH: aHAIU3
MIPOOJIEMHBIX CUTYAaIIHA.

OpraHu3oBBIBaTH TPYIITOBBIE (POPMBI yUEOHOH
JESITENLHOCTH.

OnupaThbCs Ha )KU3HEHHBIA OTIBIT
00y4arouxcsi, IPUBOJIS JCHCTBEHHBIC
TIPUMEPHL.

Co3nmaBath TOBEPUTEIBHBIN IICHXOJIOTTICCKII
KJIMMAT B KJIacce BO BpEMS YpOKa.




AJIKUHBIM CTPOEHHE,
M30MEpHsl, HOMEHKIIATypa

[Tonydenue, CBOKCTBA,
IMPUMCHCHUC AJIKWHOB

Haszvieams 110 MeX1yHapOAHOMN
HOMEHKJIAType aJIKUHBI.
Xapaxmepuzosamu ¢ TIOMOIIBIO
POJTHOTO SI3BIKA W SI3BIKA XUMHUH
CTPOCHHE, CBOWCTBA, CITIOCOOBI
MOJTyYEHUs U 00JIACTH TIPUMEHEHUS
aleTUJICHa.

Habnooams u onucvieams
XUMUYECKHHN SKCTIEPUMEHT.
PaznruaTh 0COOEHHOCTH peakuuit
MIPUCOCTUHECHHMS Y alleTUJIeHa OT
TaKOBBIX y ITUJICHA.

Peann3oBpIBaTh BOCIIMTATENHHBIE BO3SMOXKXHOCTH
B Pa3IMYHBIX BUAX JEATEILHOCTH
00yyYaroImuxcsi Ha OCHOBE BOCIIPUSTHS
3JIEMEHTOB JICHCTBUTEIHHOCTH: aHAIH3
MIPOOJIEMHBIX CUTYAaIIHA.

Onmpatscs Ha KU3HEHHBIN OIBIT
00yyYaromuxcs, MPUBO/Is ACHCTBEHHBIE
MIPUMEPHI.

Co3nmaBath TOBEPUTEIBHBIN TICMXOJIOTHTICCKUI
KJIUMAT B KJIACCE BO BPEMs ypOKa.

ApeHbI CTpOEHHUE,
U30MepHsl, HOMEHKJIaTypa

ITonyuenue, CBOKCTBA,
MIPUMEHEHNE APEHOB.

Xapaxmepuzoeamsb ¢ TOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMUHU
0OCOOEHHOCTH CTPOCHHUSI, CBOMCTBA U
obsacTy mpuMeHeHus OeH3071a.
Habnrooams u onucvisamo
JIEMOHCTPALIMOHHBINA XUMUYECKUI
AKCIICPUMEHT.

OnupaThbCst Ha )KU3HEHHBIH OTIBIT
00yYaroIIMXCsl, IPHUBOMS TCHCTBEHHBIE
IIPUMEDPBL.

[IpuBnekaTh BHUMaHHE O0YJAOIINXCS K
o0cykaaeMol Ha Ypoke HH(POpMAaIH,
AKTUBU3ALIMH [TO3HABATEIIHLHOU
JEeSTENIbHOCTH 00YYaroInXCsl.

Co3naBath TOBEPUTEIbHBIN IICUXOJIOTTISCKII
KJIMMAT B KJIACCE BO BPEMsl YPOKa.

[IpuponansIii ra3

Xapaxmepuzoeams C TIOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA XUMHUH COCTaB
¥ OCHOBHBIE HaIpPaBIICHUS
WCIIOJIb30BaHUS U TIEpEepPabOTKH
MIPUPOIHOTO Ta3a.

Yemanasnueams 3aBUCUMOCTD MEXY
0o0BéMamu 10OBIYM IPUPOJTHOTO T'a3a B
P® u G6romxeToMm.

Haxooums B3auMOCBSI3b MEXKIY
M3y4aeMbIM MaTepuajioM U Oyayien
pohecCHOHATLHON e TENbHOCTHIO.
Cobnrooams TipaBUiIa YKOJIOTHUECKH
TPaMOTHOTO MOBEACHUS U
06e30macHOTO OOpaIIeHHS C
MPUPOIHBIM Ta30M.

Peanu3oBbIBaTh BOCIIUTATENBHBIE BOZMOXXHOCTH
B Pa3JIM4HbIX BUAAX AESATEIBHOCTH
00yYaroIuxcsi Ha OCHOBE BOCIIPHUSTHS
3JIEMEHTOB JIEUCTBUTEIBLHOCTH: AHATIU3
pOOJIEMHBIX CUTYAIHH.

Onupathcs Ha KU3HEHHBIN OIBIT
00yJarouxcs, IPUBOJIS JCHCTBEHHBIC
MPUMEPBL.

Co3naBath TOBEPUTEIBHBIN IICHXOJIOTHTICCKII
KJIMMAT B KJIacCe BO BPEMS YpOKa.




Hedtb 1 criocobs! e€
nepepadoTKH.

Xapakmepuzoeams cOCTaB 1
OCHOBHBIE HaIPaBJICHUS
UCTIOJIB30BaHUS M NIEPepadOTKH
HEePTH.

Yemanaenueamv 3aBUCUMOCTD MEKIY
o0béMamu 100b1uu HETH B PD 1
OIOIKETOM.

Haxooums B3auMOCBSI3b MEXKTY
U3y4aeMbIM MaTEPHUATIOM H Oy TylIeH
po(heCcCHOHATTLHOM e TEIbHOCTHIO.
Cobnrooams TipaBUiIa SKOJIOTHIECKH
TPaMOTHOTO MOBEACHHUS U
Oe301macHOro ooparlieHus ¢
He(TENPOAYKTaMH B OBITY U Ha
IPOM3BOJICTBE.

Peann3oBpIBaTh BOCIIMTATENHHBIE BO3SMOXKXHOCTH
B Pa3IMYHBIX BUAX JEATEILHOCTH
00yyYaroImuxcsi Ha OCHOBE BOCIIPUSTHS
3JIEMEHTOB JICHCTBUTEIHHOCTH: aHAIH3
MIPOOJIEMHBIX CUTYAaITHA.

Onmpatscs Ha KU3HEHHBIN OIBIT
00yyYaromuxcs, MPUBO/Is ACHCTBEHHBIE
MIPUMEPHI.

Co3nmaBath TOBEPUTEIBHBIN IICHXOJIOTHTICCKII
KJIUMAT B KJIACCE BO BPEMs ypOKa.

KameHHBIH yrob u ero
nepepadoTKa.

Xapaxmepuzoeams MPOUCXOXKICHUE U
OCHOBHBIC HAIIPaBJICHUS
WCIIOJIb30BaHUS U TIEpepabOTKU
KaMEHHOTO YTJISL.

Yemanasnueams 3aBUCUMOCTD MEXY
00BbEMamMu 100bIYM KAMEHHOTO yTJIs B
P® u 6romxeTom.

Haxooums B3auMOCBSI3b MEXKIY
M3y4aeMbIM MaTepuajioM U Oyayiien
pohecCHOHANBEHOM JesTENbHOCTHIO.
Cobnrooams TipaBuiIa YKOJIOTHUECKU
IpPaMOTHOTO TIOBEJICHUS U
6e30macHOro oOpaIIeHus ¢ KAMEHHBIM
YTIEM | IPOTyKTaMHU
KOKCOXHMMHYECKOTO TIPOU3BOJICTBA B
OBITY U IPOMBIIIIEHHOCTH.

Peanu3oBbIBaTh BOCIIUTATENBHBIE BOBMOXXHOCTH
B Pa3iIU4HbIX BUAAX AECSATEIBHOCTH
00yJaronuxcs Ha OCHOBE BOCTIPUSTHS
3JIEMEHTOB JICHCTBUTEIBLHOCTH: AHAIIU3
npoOJIEMHBIX CUTYaIHH.

Onupatbcs Ha KU3HEHHBIN OIBIT
00yJaronuxcs, IPUBOIS JCHCTBEHHBIC
IIPUMEDPBL.

Co3naBath TOBEPUTEIBHBIN IICHXOJIOTHICCKII
KJIMMAT B KJIacCe BO BPEMS YpOKa.

[ToBTOpenue u 0600IIEHHE

Buvinonnamu TecTsl, pelaTh 3a4a4u U
YOpaXHEHUS 110 TEME.

IIposooums oyenky COOCTBEHHBIX
JIOCTUKEHUIN B YCBOCHUH TEMBI.
Koppexmuposams cBOY 3HaHUS B
COOTBETCTBUH C IJIAHUPYEMBIM
pe3yJIbTaTOM

Peanun3oBeIBaTh BOCIIUTATEIBLHBIE BO3MOKHOCTH
B pa3.]'II/IT-IHBIX BUaax JCATCIIBHOCTH,
00ydaromxcs CO CIIOBECHON (3HAKOBOM)
OCHOBOI: CUCTeMAaTH3aNus Y4eOHOTO
Marepuaa.




Penrenue 3amau u
YIPaKHEHUH 110 TEME
«HenpenensHble
YTJIEBOJOPOIBI»

YMmenue oyenums cBOU yueOHbIE
JIOCTH>KCHUS

YMmeHue cocmasname 1iIaH pelIeHus
poOJIEMBI

YMeHne caMoCTOsATENbHO
Op2anu306v16amMsb yueOHOE JeCTBIE
Ymenue npeobpasosviéams
nH(OPMAIIUIO U3 OJHOTO BUA B
JIPyToi

Peann3oBbIBaTh BOCIIUTATENbHbIE
BO3MOKHOCTH B Pa3JIMYHbIX BUAAX
NESITeIbHOCTH 00yYaIOLIUXCSl CO CIIOBECHOU
(3HAKOBOI1) OCHOBOM: pELIEHNE TEKCTOBBIX
KOJINYECTBEHHBIX U KaUECTBEHHBIX 337124,
BBINOJIHEHHUE 3a/IaHUH 10 PA3TPaHUICHUIO
HOHSATHUH.

KoHnTtponbhas pabora Nel
«Teopus crpoenus
OpraHUYECKUX
COCIMHEHUN
A.M.bytneposa.
YrneBoopoibl.

[ToOy>xnaTe 00y4aromuxcsi co0II01aTh Ha
ypOKE IPHUHIIUIIBI YIeOHOU TUCIUTUINHBI U
CaMOOpPraHU3aIUH.

Pazpgea 3.
Kucaopoacoaep
JKamme
OpraHuveckKue
BellecTBa

22 yaca

Y pok-ynpaskHeHHUE 110
PELIEHUIO PaCYETHBIX
3a/1a4 Ha BBIBOJ
MOJICKYJISIPHOM (HhOPMYJITBI
BEILIECTBA.

YMeHue oyenums CBOU yueOHbIE
JOCTHKEHUS

YMmenue cocmasnamp 11aH pEILICHUs
pOOJIEMBI

YMeHue caMoCTOsATENbHO
OpraHu30BBIBATh YUeOHOE JIeHiCTBHE
YMmeHue npeobpazosvieamso
MH(pOpPMaLIMIO U3 OJHOTO BUJA B
Ipyrou

Peann3oBpiBaTh BOCIUTATEIbHBIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUAX
JESTEIbHOCTH 00YYarOIIMXCS CO CIIOBECHOM
(3HaKOBOI) OCHOBOM: pelIeHNE TEKCTOBBIX
KOJIMYECTBEHHBIX M KaUeCTBEHHBIX 3a]1a4,
BBITIOJTHCHHE 33/IaHUH 110 pa3TPaHUYCHUIO
MTOHATHIA.

OaHOATOMHBIE CITUPTHI.

Ha3zvieams criupTsl 110
MEXyHapOJAHON HOMEHKIIAType.
Xapakmepuzoeams ¢ IOMOIIBIO
POJIHOTO SI3bIKA U A3BIKA XUMHUHU
CTPOEHHUE, CBOICTBA, CIIOCOOBI
MOJy4YeHUs U 00JIaCTU IPUMEHEHHUS
IpesiebHBIX OJHOATOMHBIX CIIUPTOB
Knaccuguyuposams ciupThl 110 UX
aTOMHOCTH.

Habniooams, caMOCTOSATENBHO
MIPOBOAMTD U ONMUCHIBATH XUMUYECKUIN
DKCIEPUMEHT.

Peann3oBeIBaTh BOCOUTATENbHBIE BO3MOKHOCTH
B Pa3IMYHBIX BUAAX AESATEIbHOCTU
00yJaronmxcs Ha OCHOBE BOCTIPUSITHS
3JIEMEHTOB JIEHCTBUTEIILHOCTH: aHAIIN3
MIPOOJIEMHBIX CUTYAaIIHA.

Opranu3oBBIBaTH TPYIIITOBBIE (POPMBI yIeOHOH
JIeSTCILHOCTH.

OnupaThbCst Ha )KU3HEHHBIA OTIBIT
00y4arouxcs, IPUBOJIS JCHCTBEHHBIC
TIPUMEPBI.

Co3nmaBath TOBEPUTEIBHBIN MICHXOJIOTHTICCKII
KJIMMAT B KJIACCE BO BPEMs yPOKa.




MHOroaTOMHBIE CITUPTHI.

Knaccugpuyuposams ciupThI 110 HX
ATOMHOCTH.

Xapaxmepuzoeams ¢ TTOMOIIBIO
POJTHOTO SI3BIKA W SI3BIKA XUMHUH
CTPOCHHE, CBOMCTBA, CITOCOOBI
MOJTyYEHUs U 00JIACTH TIPUMEHEHUS
MHOTOaTOMHBIX CITUPTOB.
Hoenmughuyuposams MHOTOATOMHBIC
CIIUPTHI C TOMOIIBIO0 KAYSCTBCHHON
peaxIuu.

Habnrooams, caMOCTOATENHHO
MPOBOJMTH U OMHUCHIBATH XUMUYCCKUHT
HKCIICPHMEHT.

Peann3oBbIBaTh BOCIIHTATENBHBIE BO3MOKHOCTH
B PA3IUYHBIX BUJAX JIEATEIHHOCTH
00yyYaroImuxcsi Ha OCHOBE BOCIIPUSTHS
JJIEMEHTOB JICHCTBUTEILHOCTU: aHAIN3
MIPOOJIEMHBIX CUTYAaIIHA.

Opranu3oBBIBaTE TPYIITOBBIE (POPMBI yUeOHOMH
JesITeIbHOCTH.

Onwupatbcst Ha KU3HCHHBIH OIBIT
00yJaroIuxcs, MPUBOJIS JICHCTBEHHBIC
MIPUMEPHI.

Co3pmaBaTh JOBEPHUTEILHBIN MICUXOJIOTHIECKUH
KITUMAT B KJIACCE BO BPEMs YPOKa.

denos.

Xapaxmepuzoéams C TTOMOIIBIO
POJTHOTO SI3BIKA U SI3BIKA XUMHH
0COOCHHOCTH CTPOCHHUS U CBOMCTBA
(deHoa Ha OCHOBE B3aMMHOTO
BIIUSTHUSL aTOMOB B MOJIEKYJIC, a TAKKE
CrocoObl OyYeHUs U 00JIacTU
npuMeHeHus (eHoma.

Habnrwoams u onucvieams
JIEMOHCTPALMOHHBIA XUMUYECKUI
HKCIIEPUMEHT.

Cobnrooams TipaBUiIa YKOJIOTHUECKU
rpaMOTHOI0 M 0€30MacHOro
oOpallieHus: C TOPIOYNMHU U
TOKCUYHBIMU BEIIECTBAMU B OBITY U
OKPYXaIoIIeH cpejie.

OnuparbCs HA )KU3HEHHBIN OTBIT
o0yyJaronumxcsi, puBOJIA J€HCTBEHHbBIC
PUMEPBI.

Peann3oBbIBaTh BOCIIUMTATEIIHLHEIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUAAX
JESTeIbHOCTH 00YYaroIIUXCs CO CIIOBECHOM
(3HAaKOBOI) OCHOBOM: pelIeHNE TEKCTOBBIX
KOJIMYECTBEHHBIX M KAUECTBEHHBIX 3a7a4,
BBITIOJIHEHHE 3aaHUH 110 pa3rpaHUYCHUIO
MMOHSTHH.




ANLOErune!.

Xapaxmepuzoeams ¢ TTOMOIIHIO
POJIHOTO SI3bIKA U SI3bIKA XUMUHU
0COOEHHOCTH CBOWCTB
dopmanpaernia u aneTanbIeruia Ha
OCHOBE CTPOCHHSI MOJIEKYJI, CITOCOOBI
MOJIyYeHHUS U UX 00JIaCTH
NPUMEHCHUSI.

Habnwoams, onucvieams u
npo6oouUNMb XUMUYECKHMA
HKCIIEPUMEHT.

W neHTudUIMpoBaTh abIeTHIIbI C
MOMOIIBIO0 KaY€CTBEHHBIX PEAKIIUH.
Cobnro0ams paBUila IKOIOTUIECKU
IpaMOTHOTO M 0€3011acHOTr0
oOpalieHus ¢ TOPIOYUMHU U
TOKCHYHBIMH BEIIECTBAMU B OBITY U
OKpYIKalollel cpeje.

Peann3oBbIBaTh BOCIIUTATEIBHBIC
BO3MOYXHOCTH B Pa3IMYHBIX BHJIAX
JeSITeTbHOCTH 00YYaIONIMXCsl HA OCHOBE
BOCHPHUSITHS 3JIECMEHTOB JICHCTBUTEIHHOCTH:
aHaJM3 MPOOJIEMHBIX CUTYallUH.
[IpuBnekaTh BHUMaHHE O0YJAFOIIUXCS K
o0OcyxaaemMoii Ha ypoke uHpOpMaIu,
AKTUBH3AIMH [T03HABATEIHHON
JESITeTBHOCTH 00YYaIOIIHXCSl.

KapOoHOBBIE KHCTIOTHI

UX CTPOCHUE,
KJaccupukanus,
HOMEHKJIATypa, U30MEpHsl.

Xapakmepuzo6ams ¢ TIOMOIIHIO
POJIHOTO SI3bIKA U S3bIKA XUMHH
0COOEHHOCTH CBOMCTB KapOOHOBBIX
KHCJIOT Ha OCHOBE CTPOCHHUS UX
MOJIEKYJI, & TAKXKE CITIOCOOBI
NOJTY4EHHsI U 00JIacTH MTPUMEHEHUS
MYPaBbUHOHN U YKCYCHOU KHUCJIOT.
Paznuuams o0111€€, 0COOCHHOE U
eIMHUYHOE B CTPOCHUH M CBOMCTBAX
OpraHn4eckux (MypaBbHHOH 1

YKCYCHOM) U HEOPTaHUYECKHUX KHUCIOT.

Habnrooams, onucvieams u
npo6oOUMs XUMUYECKUN
HKCIIEPUMEHT.

Cobnrooams TipaBUiIa YKOJIOTHUECKH
IpaMOTHOTO U 06€30I1acHOro
oOpallleHus C TOPIOYNMHU U
TOKCUYHBIMU BEIIECTBAMU B OBITY U
OKPYXaIOIIIEH cpeie.

Peann3oBbIBaTh BOCIIUTATEILHBIE BO3MOKHOCTH
B Pa3IUYHBIX BUAAX JACSATEIHHOCTH
00yJaronuxcs Ha OCHOBE BOCTIPUSITHS
3JIEMEHTOB JEHCTBUTEIHLHOCTH: aHAIN3
npoOJIEMHBIX CUTYaIHH.

OpraHu30BBIBaTH IPYMIOBEIE (OPMBI YIEOHOMH
JIEATEIBHOCTH.

OnupaThCs Ha JKU3HEHHBIA OTIBIT
00y4aloUXCsl, IPUBOJIS JCHCTBEHHBIC
TIPUMEPHI.

Co3naBath 1OBEPUTENbHbIN ICUXOIOTMYECKUI
KJIMMAT B KJIACCE BO BPEMS YPOKa.




CnoxHbIe (DUPHI.

Pa3znuyams peakuuu strepudukanuu
Kak 00paTuMoii 0OMEHHBIH mporece
MEX1y KUCIIOTaMH U CIIUPTAMHU.

Ha ocHoBe peakiiuu sTepupuKainm
Xapaxkmepu3o6ams COCTaB, CBOWCTBA U
00J1aCTH TPUMEHEHUS CIIOKHBIX
3(hUpoB.

HaGnronate, onuchBaTh U MPOBOJHUTH
XUMHUYECKHUM SKCIIEPUMEHT.
Cobnro0ams IpaBwIla IKOJIOTUICCKU
rpaMOTHOTO U 06€30I1aCHOTO
oOpallieHus C TOPIOYUMU U
TOKCUYHBIMU BEIIECTBAMU B OBITY U
OKPYXAaIIIEH cpeie.

Peann3oBbIBaTh BOCIIHTATENBHBIE BO3MOKHOCTH
B PA3IUYHBIX BUJAX JIEATEIHHOCTH
00yyYaroImuxcsi Ha OCHOBE BOCIIPUSTHS
JJIEMEHTOB JICHCTBUTEILHOCTU: aHAIN3
MIPOOJIEMHBIX CUTYAaITHA.

Opranu3oBBIBaTE TPYIITOBBIE (POPMBI yUeOHOMH
JesITeIbHOCTH.

Onwupatbcst Ha KU3HCHHBIH OIBIT
00yJaroIuxcs, MPUBOJIS JICHCTBEHHBIC
MIPUMEDEI.

Co3pmaBaTh JOBEPHUTEILHBIN MICUXOJIOTHIECKUH
KITUMAT B KJIACCE BO BPEMs YPOKa.

Kupsbr Xapaxmepuzoeams 0COOEHHOCTH Peann3oBeiBaTh BOCIIMTATEIIBHBIC
CBOIICTB KUPOB Ha OCHOBE CTPOCHHS BO3MOXKHOCTH B Pa3JIUYHBIX BUJAX
UX MOJIEKYJI, a TaKKe KIacCU(UKAIUK | IEATEILHOCTH 00YYaOIIMXCS HA OCHOBE
JKUPOB I10 UX COCTaBy U BOCIIPUSATHUS AJIEMEHTOB JIEHCTBUTEIIBHOCTH
MIPOUCXOXKACHUIO U TPOU3BOJICTBO aHaJIU3 MPOOJIEMHBIX CUTYaIIH.
TBEPJBIX KUPOB HA OCHOBE [IpuBnexkaTs BHUMaHHE 00Yy4aIOIIUXCS K
pacTUTEIBHBIX Maced. o0cykaaeMol Ha Ypoke HHPOpMAaIIH,
aKTUBU3ALIMM [103HABATEIbHON
JESITEIbHOCTH 00YYarOIIMUXCsl.
YrieBoasl. XapaKmepu306amb COCTaB YTJICBOOOB. PeanuzoBbiBaTh BOCIIUTATEIbHBIC BO3MOXXHOCTH
['moko3a. [Tonsitue 00 KinaccudumupoBats ux Ha OCHOBE B Pa3IMIHBIX BUIAX NCSATCIBHOCTH
yrieBoax. CHOCOOHOCTH K THAPOIIH3Y. 063"13}0”1“"0’{ Ha OCHOBE BOCHPHATHA
MoHOCaxapusl. Onucviéamp CBOMCTBA TIIIOKO3bI Kak | /ICMCHTOB JICHCTBHTCILHOCTH. aHAIIS

BEIIIECTBA C JBOWCTBEHHOHN (PyHKIMEH
(ampnerupocnupTa).

Habnrooams, onucvieams u
npo6oOUMs XUMUYECKUN
AKCIIEPUMEHT.

Cobnrooams TipaBUia TEXHUKH
6e3omacHOCTH Ipu paboTe B KaOMHETe
XUMHH

pOOJIEMHBIX CUTYAIHH.

OpraHu30BBIBaTH IPYMIOBEIE (OPMBI YyIEOHOH
JIETEIBHOCTH.

OnupaThbCs Ha JKU3HEHHBIA OTIBIT
00yJaroIXcs, MPUBOJIS JECHCTBEHHBIC
MIPUMEPBL.

Co3naBath TOBEPUTEIbHBIN ICUXOJIOTHYECKUI
KJIIMAT B KJIaCCE BO BPEMS ypOKa.




Hucaxapupl.

ITomucaxapuasl. Kpaxman
U LIEJUII0JI032

Yemanasnueams MextnpenMeTHble
CBSI3M XUMUU ¥ OMOJIOTUN HA OCHOBE
PacKpbITUSI OMOIOTHYECKOI posin U
XUMHYECKUX CBOWCTB BAKHENIIUX
MpeJICTaBUTENe MOHO-, TU- U
MOJINCAXAPHUIOB.

Habnrooams, onucvieams u
npPOBOOUNb XUMUYCCKHMA
HKCIIEPUMEHT.

Cobnrooams IpaBUIia TEXHUKA
0e30macHOCTH Mpyu paboTe B KaOUHETE
XUMHH.

Ycemanasnueams MextpeiMeTHBIC
CBSI3M XUMHUU ¥ OMOJIOTUM Ha OCHOBE
PacKpbITUSI OMOIOTHYECKOM posin U
XMMHYECKHX CBOMCTB BaXKHEUILINX
MpeICTaBUTENe MOHO-, IU- U
MOJINCAXaAPHUIOB.

Habnrooams, onucvieams u
npo6o0OUMs XUMUYECKUN
HKCIIEPUMEHT.

Cobnrooams TipaBUiia TEXHUKH
0e3omacHOCTH Ipu paboTe B KaOMHETe
XUMUH.

Peann3oBbIBaTh BOCIIUTATEIBHBIC
BO3MOYXHOCTH B Pa3IMYHBIX BHJIAX
JeSITeTbHOCTH 00YYaIOIIUXCsI HA OCHOBE
BOCHPHUSITHS 3JIECMEHTOB JICHCTBUTEIHHOCTH:
aHaJM3 MPOOJIEMHBIX CUTYallUH.
[IpuBnekaTh BHUMaHHE O0YJAFOIIUXCS K
o0OcyxaaemMoii Ha ypoke uHGOpMaIu,
AKTUBH3AIMH [T03HABATEIHHON
JESITeTBHOCTH 00YYaIOIIHXCSl.

PeannzoBbiBaTh BOCIUTATENbHBIE BO3SMOXKHOCTH
B Pa3IUYHBIX BUAAX JESTEIBHOCTU
00yYaromuxcsi Ha OCHOBE BOCHIPHUSTHS
JJIEMEHTOB JICHCTBUTEIHLHOCTH: aHAIN3
MIPOOJIEMHBIX CUTYAIIHA.

Opranu3oBBIBaTEH TPYIITOBBIE (POPMBI yUeOHOM
JeSITeIbHOCTH.

OnupaTbCs Ha )KU3HEHHBIA OIBIT
00yyYaromuxcs, IPUBOs ACHCTBEHHBIE
IIPUMEPEL.

Co3naBath TOBEPUTEIbHBIN IICUXOJIOTTISCKII
KJIMMAT B KJIACCE BO BPEMs YPOKa.

Pemenue 3anau o reme
«Kucnopoacoaepxaine
BEILIECTBAY.

YMeHue oyenums CBOU yueOHbIE
JOCTHKEHUS

YMmenue cocmasniamy MIaH peLICHUs
POOJIEMBI

YMeHne caMoCTOSATENBHO
opeaHu308v16amb yueOHOe IeHCTBUE
YMmenue npeobpazosvieams
MH(pOpPMaLIMIO U3 OJHOTO BUJA B
Ipyrou

Peanun3oBbIBaTh BOCIUTATEIbHBIC
BO3MOYXHOCTH B Pa3IMIHBIX BHJIAX
NESTENIbHOCTH 00YYarOIIMXCS CO CIIOBECHOM
(3HAaKOBOI) OCHOBOM: pelIeHNE TEKCTOBBIX
KOJIMYECTBEHHBIX M KaUeCTBEHHBIX 3a]1a4,
BBITIOJTHEHUE 3a/IaHUN TI0 Pa3rPaHUICHUIO
TIOHSITUM.




[ToBTOpeHue u 0600MIIeHNE

Bvinonnsims TECTHI, pemiaTh 3a1a4d U
YOPaXHEHUS 110 TEME.

IIposooums o1ieHKY COOCTBEHHBIX
JOCTHKEHUH B YCBOCHUH TEMBI.
Koppexmuposams cBOM 3HaHUS B
COOTBETCTBUHU C IJITAHUPYEMbBIM
pe3yabTaToOM

Peanu3oBeiBaTh BOCIUTATENIbHBIE
BO3MOXHOCTH B PAa3JIMYHBIX BUAAX
NeSITeIbHOCTH 00YYaroIIHUXCs CO CIIOBECHOM
(3HaKOBOI) OCHOBOW: BBIBOJIBI U
JI0Ka3aTeNnbCcTBO (hOpMYIL, aHAIINU3 POpMYI,
PEHICHUC TCKCTOBBIX KOJIMYCCTBCHHBIX U
KAUeCTBEHHBIX 3a/1a4, BHIIIOJIHEHUE 3aJaHUI
110 Pa3rpaHUYCHUIO MIOHSITUH.

Konrtpomnbnas padora Ne2
0 TeME «
Kucnopoxacoaep:xaine
OpraHHYecKHe BellecTBa

[ToOyxnats oOydaromuxcsi coOI0IaTh HA
YPOKE TPUHIIUIIBI YICOHOW AUCIMIUTAHBI 1
CaMOOpraHU3aIHH.

Pa3nen 4.
A3oTcoaepxamm
€ OpraHuveckKue
BellleCcTBAa

15
4acoB

Pemenue 3amau.

YMeHnue oyenums cBOU yueOHbIE
JIOCTH>KCHUS

YMeHHe COCTaBIIATh IIJIaH PEIICHUS
POOJIEMBI

YMeHne caMoCTOSTENBHO
opeaHu306vi6ams yueOHoe eHCTBUE
Ymenue npeobpazosvieams
uH(pOpPMaLIMIO U3 OJHOTO BUJA B
JPYTOM.

Peann3oBEIBaTE BOCITUTATEIILHEIC
BO3MOKHOCTH B Pa3JIMYHBIX BUIAX
NESATSIIbHOCTH 00YYarOIIMXCS CO CIIOBECHOM
(3HAaKOBOI) OCHOBOM: pelIEHNE TEKCTOBBIX
KOJIMYECTBEHHBIX U KaUEeCTBEHHBIX 3aJ1a4,
BBITIOJIHEHHE 3aJIaHUI M0 pa3TpPaHUYCHUIO
TTOHSTHH.

AMUHEBI

Xapakmepuzo6ams ¢ TIOMOLIBIO
POJHOTO SI3bIKA U SI3bIKA XUMUHU
0COOEHHOCTH CTPOEHUS U CBOWCTB
AMHHOB, Ha OCHOBE B3aHMHOTO
BJIMSIHUSL aTOMOB B €TI0 MOJIEKYJIE,
Cobnrooams TipaBUiIa YKOJIOTHUECKU
rpaMOTHOI0 M 0€301acHOro
oOpallleHus: C TOPIOYNMHU U
TOKCHUYHBIMH BEILLIECTBAMU B OBITY U
OKpY’KaroIIen cpene

Peann3oBbIBaTh BOCIIUTATEILHBIE BO3MOKHOCTH
B Pa3IMYHBIX BUJIAX JEATEILHOCTH
00y4arolUXCcsl Ha OCHOBE BOCIIPUATHS
3JIEMEHTOB JI€HCTBUTEIIBHOCTHU: aHAIU3
MIPOOJIEMHBIX CUTYAaIIHA.

OpraHu30BbIBaTH IPYMIOBEIE (HOPMBI YIEOHOH
JIeSITEJIbHOCTH.

OnupaThbCs Ha )KU3HEHHBIA OIIBIT
00yJaromxcs, IPUBOJIS JCHCTBEHHBIC
MPUMEPBL.

Co3naBath TOBEPUTEIbHBIN ICUXOIOTMYECKUI
KJIMMAT B KJIaCCE BO BPEMSI YPOKa.




ABnnnH

Xapakmepuzoeams ¢ TIOMOIIHIO
pOIIHOFO A3bIKA U A3bIKa XUMHUHA
0COOEHHOCTH CTPOCHHS U CBOWCTB
aHMIIMHA, a TAK)KE CIIOCOOBI
MOJYUYCHHS U 00JIaCTH IPUMEHEHHUS
aHWINHA. ApeyMeHmupoeams 4yBCTBO
TOPIOCTH 3a TOCTHIKEHHUS

OTEYECTBEHHOW OPraHUYECKON XUMUU.

Peann3oBbIBaTh BOCIIUTATEIBHBIC
BO3MOYXHOCTH B Pa3IMYHBIX BHJIAX
JeSITeTbHOCTH 00YYaIOIIUXCsI HA OCHOBE
BOCHPHUSITHS 3JIECMEHTOB JICHCTBUTEIHHOCTH:
aHaJM3 MPOOJIEMHBIX CUTYallUH.
[IpuBnekaTh BHUMaHHUE O0YJAFOIIUXCS K
o0OcyxaaemMoii Ha ypoke uHpOpMaIu,
AKTUBH3AIMH [T03HABATEIHHON
JESITeIIbHOCTH 00YYaIOIIMXCSL.

AMMHOKUCIOTHI. Onucvléamb CBOMCTBA aMUHOKUCIIOT Peanu3oBbiBaTh BOCIUTATENIbHBIE
Kak Ou(yHKIIMOHABHBIX BO3MOHOCTH B Pa3JIMYHBIX BUAAX
aM(pOTEepHBIX COSTUHEHUII. JESITEIbBHOCTH 00YYaroIIuXcsi Ha OCHOBE
Yemanaenueams MexnpenMeTHsie BOCIIPUSITUS SJIEMEHTOB JICICTBUTEIBHOCTH
CBSI3M XMMUU M OMOJIOTUU HA OCHOBE aHaJIU3 MPOOJIEMHBIX CUTYaIIH.
PaCKpBITUSI OMOJIOTHYECKOHN PO U [IpuBnexkath BHUMaHUE 00YYAIOIIUXCS K
XUMHUYECKUX CBOMCTB aMUHOKHCIIOT. o0cykaaeMol Ha Ypoke HHPOpMAaIH,
AKTUBM3aLMH1 TTO3HABATEIbHOU
JESITeITbHOCTH 00YYaIOIIHMXCSL.
ECJIKI/I. Onqulgamb CprKTypI)I H CBOﬁCTBa Peann3oBeIBaTh BOCOUTATENBHBIE BO3MOKHOCTH

OCJIKOB KaKk OMOIOJIMMEPOB.
Yemanasnueams MEXIIpEIMETHEIC
CBSI3U XMMUHU ¥ OMOJIOTHH Ha OCHOBE
PaCKpPBITUSI OMOJIOTHYECKOHN PO U
XUMHYECKHUX CBOUCTB OCIIKOB.
IIposooumy, nabarwoamo u
OnuUcCbIBAMb XUMHUUECKUHN
OKCIIEPUMEHT

B Pa3IMYHbIX BUAAX ACSATEIbHOCTU
00y4JarolMXcs Ha OCHOBE BOCIIPUSATHS
3JIEMEHTOB JIECTBUTEILHOCTU: AaHAIIU3
MIPOOJIEMHBIX CUTYAaIIHA.

Opranu3oBBIBaTH TPYIIITOBBIE (JOPMBI yUeOHOM
JIEATEIbHOCTH.

OnupaThbCs Ha JKU3HEHHBIA OTIBIT
00yJaromxcs, IPUBOJIS JCHCTBEHHBIC
MIPUMEDPBHI.

Co3naBath TOBEPUTEIBHBIN IICUXOJIOTHICCKUI
KJIMMAT B KJIACCE BO BPEMSI YPOKa.

I'eneTnyeckas cBs3b
MEXK]y KJlaccamu
OPraHUYeCKUX
COEIMHEHNH.

Yemanaenueams B3auMOCBSI3b MEXKITY
COCTaBOM, CTPOCHHEM U CBOMCTBAMH
MpEACTaBUTENIEN KIIACCOB
YIJIEBOAOPOJOB, KUCIOPOI- U
a30TCOJIEPKALLUX COETUHEHUM.
Onucvieams ¢ TOMOUIBIO POJHOTO
A3bIKA U S3bIKA XUMUH T'€HETUUYECKHUE
CBSI3M MEXIY KJIacCaMH
YIJIEBOAOPOJAOB, KUCIOPOA- U
a30TCOJIEPKALIUX COCTUHECHUI.

Peann3oBbIBaTh BOCIIUTATENbHbIE
BO3MOXXHOCTH B pPa3JIMYHbIX BUJIAX
JesITeIbHOCTH 00yUaIOIIUXCsl HA OCHOBE
BOCHPUSTHS 3JIEMEHTOB JIEUCTBUTEIHHOCTH:
aHaJn3 MpoOJIEMHBIX CUTYallUH.
[IpuBnexkaTh BHUMaHHE 00Yy4arOIIUXCS K
o0cyx1aeMoii Ha ypoke HH(popMaIu,
aKTUBM3AIMH [T03HABATEIbHON
NeSITeIbHOCTH 00YYaIOIIUXCSL.




IIpakTnyeckas padora
Ne 1. Unentudukanus
OPTraHNYECKHUX
COCIUHCHHI.

IIposooumy, Habarwoamo u
ONUCHIBAMb XUMUYCCKHI
SKCIIEPUMEHT JIS TTOATBEPIKICHUS
CTPOCHUS ¥ CBOWCTB PA3INIHBIX
OPTaHWYCCKHUX COCAMHCHHM, a TAKXKE
WX UJICHTU(PUKAIUU C TIOMOIIBIO
KaYeCTBCHHBIX PEaKIUu.

Opranu3oBbIBaTh TPYIIIOBBIC (POPMBI
y4e0HOM NesSTEIILHOCTH.

[ToOy>xmaTe 00y4aromuxcst CoOII01aTh Ha
ypOKEe MPHUHIIUIIBI YIeOHOW TUCIUTUINHBI U
CaMOOpraHU3aIUH.

Penrenue 3amau.

YMmenue oyenums cBOU yueOHbIE
JIOCTH>KCHUS

YMmeHue cocmasname 1iIaH pelieHUs
poOJIEMBI

YMeHne caMoCTOsATENbHO
OpeaHu306v16amb y1eOHOE IEHCTBUE
Ymenue npeobpasogviéans
uH(pOpMaIMIO U3 OJHOTO BUJA B
JIPYTOM.

Peann3oBbIBaTh BOCIIUTATEIbHbIE
BO3MOKHOCTH B Pa3JIMYHBIX BUAAX
JeSITeIbHOCTH 00YUYaIOLIUXCSl CO CJIOBECHOU
(3HAKOBOI1) OCHOBOM: pELIEHNE TEKCTOBBIX
KOJINYECTBEHHBIX U KAUECTBEHHBIX 337124,
BBITTOJIHEHHE 33JaHUI TI0 pa3rpaHUICHUIO
HNOHSTHUH.

IToBTOpEHME M
00o01IeHHE.

Bvinonnsmo TECTHI, pemiaTh 3a/1a4d 1
YIPaKHEHUS 110 TEME.

11posooums OIICHKY COOCTBEHHBIX
JOCTH)KEHUH B YCBOCHUH TEMBI.
Koppexmuposams cBOM 3HaHUS B
COOTBETCTBUH C TUIAHUPYEMBIM
pe3yIbTaTOM

Peann3oBbIBaTh BOCIUTATEIIBHBIC
BO3MOXXHOCTH B Pa3JIMYHBIX BUIAX
JEeSITeIPHOCTH 00YYaIOIIMXCSI CO CIIOBECHOU
(3HAaKOBOW ) OCHOBOW: BBIBOJIBI M
JI0Ka3aTe’nbCcTBO (POpMyII, aHaTIH3 POPMYII,
pEIICHHE TEKCTOBBIX KOJMUYECTBEHHBIX H
KaueCTBEHHBIX 3a/1a4, BHITOJIHCHUE 33 JaHUM
10 pa3rpaHUYCHHIO TOHSATHH.

KonTponbnas padota Ne3
«A3soTcoaepxalue
OpraHHYecKue
COEIMHEHUS»

[ToOy>xnaTe 00y4aronuxcsi CoOOII01aTh Ha
ypOKe IPUHIIUIIBI YYeOHOU TUCIUIIINHBI U
CaMOOpTaHU3AIIH.




Pazgea 5.
Opranunyeckasi
XUMHUSA H
0011ecTBO

8 yacos

buorexHomorus ObwsicHAmMb, YTO TAKOE Peanmm3oBEIBaTh BOCIIMTATEILHEIC
OMOTEXHOJIOTHS, TeHHAs (MU BO3MOKHOCTH B Pa3IUYHBIX BUJAX
TEeHETUYECKas ) MHKEHEPHS, JeSATETLHOCTH 00yYarOIIMXCs Ha OCHOBE
KJIETOUHAsI HH)KEHEePUsl, BOCIIPUSATHS SJIEMEHTOB JICUCTBUTEIHLHOCTH:
OunoJsiornueckas HHXEHEPHs, aHaM3 MPOOJEMHBIX CUTYaIUH.
KIIOHHPOBaHKE, UMMOOMITM30BaHHBIC Nuunmunposats 1 noAaepKuBaTh
(hepMeHTHI. HCCIICIOBATEILCKYIO ICSITEIIBHOCTD
Xapaxmepu3zosamu polib 00y4JaromuXCcsl B paMKax peann3alui HMH
OMOTEXHOJIOTHH B PEIICHUN WHIUBUTyTbHBIX U TPYTIOBBIX
MIPOJIOBOJIBLCTBEHHON TIPOOJIEMBI U HCCIEA0BATEIIbCKUX MPOEKTOB, YTO JIACT
COXpaHEHHUH 3/I0POBBS YEIIOBEKa. 00ydJaronMcs BO3MOKHOCTBh TTPHOOPECTH

HaBBIK CAMOCTOSITEILHOTO PEIICHUS
TEOPETHUECKOU MPOOIIEMBI.

[Tonmumeper. Knaccuguyuposamov moaumepsl 1o Peann30BBIBATh BOCIIUTATENIbHEIE
Pa3IUYHBIM OCHOBAHUSIM. BO3MOYKHOCTH B Pa3JIMYHBIX BUAAX
Pa3znuyamsb vuckyccTBEeHHBIC NESTEIbHOCTH 00YYarouXcsi Ha OCHOBE
MOJIMMEPHI, KITacCU(DUIIUPOBATH UX H BOCIIPUSITUS SJIEMEHTOB JIEUCTBUTEIILHOCTHU
WJUTFOCTPUPOBATH TPYIIIHI OJMMEPOB | aHAJIU3 MPOOJIEMHBIX CUTYAIIHi.
IpuMepamHu. [IpuBnexkaTh BHUMaHHE 00YYAIOIIUXCS K
Yemanaenueams cBa3m Mexny o0cyxJaeMoi Ha ypoke HHpOpMaIHH,
CBOMCTBAaMH IOJIUMEPOB M 00JIACTSIMU | aKTUBH3AIIMHU TTO3HABATEILHON
WX IPUMEHEHUSI. JESATSIIbHOCTH 00YYarOIIHNXCSl.

CuHTETHYECKUE Paznuuames nonumepuzanuio u Peann30BBIBATH BOCIIMTATEIIHHEIC

MOJIMMEPHI. MMOJIMKOHICHCAITHUIO. BO3MOYKHOCTH B PAa3JIMYHbBIX BUAAX

IIpusooums ipuMeEpHI STUX CIIOCOOOB
MOJyYEeHHUs] OJIMMEPOB.

Onucvieams CHHTETUYECKHE KayUyKH,
IJIACTMACCHI ¥ BOJIOKHA HA OCHOBE
CBSI3U CBOMCTBA — IIPUMEHEHHE.

JEeATEIbHOCTH 00YYaIOIIUXCs Ha OCHOBE
BOCIIPHSITHS DJIEMEHTOB JICHCTBUTENBHOCTH:
aHaJIU3 NPOOJEMHBIX CUTyalUH.
[IpuBnexaTh BHUMaHUE 00yUaAIOIIUXCS K
o0cyxJaeMoi Ha ypoke HHPOpMaIuH,
aKTUBU3AIMM TO3HABATEIbHOM
JEATEIIbHOCTH 00YYarOIHUXCS.

IIpakTyeckas padora
Ne 2 «PacnozHaBanue
IJIACTMAcCC ¥ BOJIOKOH»

Pabota ¢ 1abopatopHbIM
000pyTIOBaHUEM.

IIposooumw, HaboOams u
ONUCHIBAMb XUMHUYECKHH
IKCTIEPUMEHT JIJISl UACHTU(DUKAIIN
TUTACTMACC ¥ BOJIOKOH C TIOMOIITBIO
Ka4eCTBEHHBIX PEaKIIH.

Opranu3oBbIBaTh IPyMIOBBIE (POPMBI
y4eOHOU e TeTLHOCTH.

[ToOyxnate oOydaromuxcst cCoOI0IaTh Ha
ypOKe MPHHIIHAITEI YIeOHOW TUCIUTUINHBI 1
CaMOOpraHU3alIUU.




[ToBTOpeHue u 0600MIIeHNE
Kypca.

['pynmoBast ¥ WHIMBHAYaTbHAS
pabora.

Peanu3oBeiBaTh BOCIUTATENIbHBIE
BO3MOXHOCTH B PA3JIMYHBIX BUAAX
NeSITeIbHOCTH 00YYaroIIHUXCs CO CIIOBECHOM
(3HaKOBOI) OCHOBOW: BBIBOJIBI U
J0Ka3aTeNnbeTBO hopMyIl, aHau3 Gopmy,
PEHICHUC TCKCTOBBIX KOJIMYCCTBCHHBIX U
KAUeCTBEHHBIX 3a/1a4, BHIIIOJIHEHUE 3aJaHUI
110 Pa3rpaHUYCHUIO MIOHSITUH.

Nrtorosas KOHTpOJIbHAsS
pabota Ne4

[ToOyxnats oOydaromuxcsi coOI0IaTh HA
YPOKE TPUHIIUIIBI YIeOHOM AUCIUIIUHBI U
CaMOOpraHU3aIHH.

AHanM3 KOHTPOIHHOM
paboThI

[ToOyxnats oOydaromuxcsi coOI0IaTh HA
YPOKE NMPHUHIIUIBI y4eOHOM JUCIUTUINHBI U
CaMOOpTaHU3AIIH.

Tematnueckoe manupoBanue B 11 kimacce
(2 gyaca B Henenro, 68 4acoB)

Paznen Koxa-Bo Tembl Koxa-Bo XapakTepucTHKA OCHOBHBIX JesITeJIbHOCTD YYHTEJISI € y4eTOM
4acoB 4acoB BU/I0B 1€eATeJILHOCTH paGoueii nporpaMMbl BOCIIUTAHUS
o0y4yarImmxcs
Pazpean 1. 23 yaca | OCHOBHBIE CBEJICHUS O 1 Apeymenmuposams CIOXHOE [IpuBnexkath BHUMaHUE 00YUAIOIIUXCS K
Crpoenne CTPOCHHMH aToMa. CTPOEHHE aTOMa KaK CUCTEMBI, o0cyx/1aeMoi Ha ypoke HH(popMaIu,
BeLIeCTB COCTOSIIEH U3 SApa U MIEKTPOHHOM | aKTHBHU3aLlUX [T03HABATEIIBHON

000JI0UKH.

Xapaxmepuzoeams ypOBHU
CTPOCHUSI BEIIECTBA.

Onucviéams yCTPOUCTBO U pabOTy
BoubIioro agpoHHOT0 Koutaiaepa.

JEeSTeNbHOCTH 00YyYaroIuXcsl.
Co3naBath TOBEPUTEIBHBIN IICHXOJIOTHICCKII
KJIMMAT B KJIacCe BO BPEMSI YpOKa.




XapakTepucTuKa
COCTOSIHMSI DJIEKTPOHOB B
aToMe.

3Hamb CyITHOCTD TTOHATHI
«ONEKTPOHHAST OPOUTAIIBY) U
«AIEKTPOHHOE 001aK0», HOPMBI
opOuTaiei, B3aMMOCBsI3b HOMeEpa
YPOBHS U DHEPTHHU IJIEKTPOHA

Peann3oBbIBaTh BOCIIUTATEIBHBIC
BO3MOYXHOCTH B Pa3IMYHBIX BHJIAX
JeSITeTbHOCTH 00YYaIOIIUXCsI HA OCHOBE
BOCHPHUSTHS SJIEMEHTOB JICHCTBUTEIHHOCTH:
aHaJM3 MPOOJIEMHBIX CUTYallUH.
[IpuBnekaTh BHUMaHHE O0YJAFOIIUXCS K
o0OcyxaaemMoii Ha ypoke uHpOpMaIu,
AKTUBH3AIMH [T03HABATEIHHON
JESITeIIbHOCTH 00YYaIOIIMXCSL.

DJIEKTPOHHO-
rpaduaeckue GopMyIIbl
aTOMOB.

3Hamb OCHOBHBIE 3aKOHOMEPHOCTH
3aMOJHEHUS SHEPTETUUECKHUX
MOIyPOBHEH 3JIEKTPOHAMHU.

Ymems cocTaBnATh 3NEKTPOHHBIE
(bopMyJIbI aTOMOB.

PeanuzoBbiBaTh BOCIMTATEIBHbBIC
BO3MOKHOCTH B Pa3IUYHBIX BUJAX
JESATETLHOCTH O0YYaIOIIMXCS CO CIIOBECHOU
(3HaKOBOI) OCHOBOM: pelIeHNE TEKCTOBBIX
KOJINYECTBEHHBIX M KaU€CTBEHHBIX 3a]1a4,
BBHITIOJIHEHHE 3aJaHUH 110 pa3rpaHUYCHUIO
MTOHATHIA.

Co3naBath TOBEPUTEIbHBIN IICUXOJIOTTISCKII
KJIMMAT B KJIACCE BO BPEMsl YPOKa.

[Iepnonnueckas cucrema
XMMHYECKHUX 3JIEMEHTOB
. . MenueneeBa u
YYEHHUE O CTPOECHUU
aToma

Haxooums B3auMOCBSI3U MEXY
II0JIO’KEHUEM DJIEMEHTA B
IIEPUOIUYECKON CUCTEME

J. 1. MeHzieneeBa U CTpPOCHUEM €TO
aToma.

Cocmasnsims SIEKTPOHHBIE U
AIIEKTPOHHO-TpaduyecKue GopMyJibl
aTOMOB S-, p- U 0- AIeMEeHTOB.
Ommuocumes XUMUYECKHUE AJIEMEHTHI K
TOMY WJIM HHOMY JIEKTPOHHOMY
CEMEHCTBY.

[IpuBiekaTh BHUMaHHE OOYJAFOIINXCS K
o0cykaaeMol Ha ypoke HHPOpMAaIIH,
aKTHUBH3AIIMU ITO3HABATEIbHOMN
JEeSTENIbHOCTH 00YYaroIuXCsl.
Hcnonp30BaTh BocnuTaTeIbHBIE
BO3MOXKHOCTH COZAEpkKaHHs y4eOHOTO
peaMeTa gepe3 Mo 100p COOTBETCTBYIONINX
POOJIEMHBIX CUTYallUH 7151 OOCYKICHHUS B
KkJacce. Opranu3oBbIBaTH TPYHIOBBIE POPMBI
y4eOHO! AeITeThHOCTH.

OnupaThbCs Ha )KU3HEHHBIA OIIBIT
00y4aloUXCsl, IPUBOJIS JCHCTBEHHBIC
IPUMEPBHI.

Co3naBath TOBEPUTEIbHBIN ICUXOJIOTMYECKUI
KJINIMAT B KJIACCE BO BPEMS YpOKa.




dunocodhckrue OCHOBBI
OOIIHOCTH
[Tepuonuueckoro 3akoHa
158 TeOpI/II/I XUMHUYCCKOT'O
CTPOCHHUS.

IIpedcmasnsims pa3BUTHE HAYyUHBIX
TEOPUi1 IO CIIUPAIU Ha OCHOBE TPEX
dbopmynupoBok Ilepromnueckoro
3aKOHA U OCHOBHBIX HAIIPaBIICHUN
pa3BUTHS TEOPUHU CTPOCHHUS
(XMMHYECKOT0, AIEKTPOHHOIO U
IPOCTPAHCTBEHHOTO).
Xapaxmepu3zoeams poJIb IPAKTUKU B
CTaHOBJICHUU U Pa3BUTUU
XUMHYECKON TEOPUHU.
Apaymenmupoéams 1yBCTBO
TOpPAOCTH 32 JOCTHXKEHUS
OTEYECTBEHHON XMMHHU U BKJIA]
POCCUNCKUX YYEHBIX B MUPOBYIO
HayKy.

[IpuBnexkaTh BHUMaHHE 00Yy4aIOIIUXCS K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,
AKTUBU3ALIMH [T03HABATEIbHOU
JeSITeIbHOCTH 00YYaIOIINXCS.
Hcnonp30BaTh BOCIUTATENbHBIE
BO3MOKHOCTH COJIEpKaHUsI y4eOHOTO
npeaMeTa yepes3 no00p COOTBETCTBYIOLINX
TEKCTOB JIJISl YTCHUS, 3a/1a4 JIJIsl PEIICHUs,
IpOOJIEMHBIX CUTYalUH 17151 OOCYKICHHUS B
KJ1acce.

Co3nmaBath TOBEPUTEIBHBIN IICHXOJIOTHTICCKII
KJIMMAT B KJIaCC€ BO BPEMs YpOKa.

HNonHnas xumunyeckas
CBSI3b U HOHHBIE
KPUCTAJUIMYECKHE
PEIIETKY.

Xapaxmepu3zoeanmb UOHHYIO CBSI3b
KaK CBS3b MEXIY UOHAMU,
00pa3yIIMMUCS B PE3yJIbTATE
OTJa4M WM IPUEMA 3JIEKTPOHOB
aToOMaMu WIH TPpyIIaMu aTOMOB.
Knaccughuyuposamsv nonsl o
Pa3HBIM OCHOBAHUSIM.
Yemanasnusamo 3aBUCUMOCTD
MEXy TUIIOM XUMHUYECKOH CBS3H,
TUTIOM KPUCTAJUIMYECKOU PEIIETKU U
(U3UYECKUMU CBOWCTBAMH BEIICCTB.

[IpuBnexkaTh BHUMaHHE 00YYAIOIIUXCS K
o0cyxaaemMoii Ha ypoke nHpopMaIu,
AKTHUBH3AIMH [T03HABATEIIHHON
JEeSTENIbHOCTH 00YYaroIuXCsl.
Hcnonb30BaTh BOCIUTATEIBHBIC
BO3MOXKHOCTH COZEpkKaHHs y4eOHOTO
peaMeTa yepe3 mog00p COOTBETCTBYIONINX
TEKCTOB JJIsl YT€HUs, 3a71a4 JJIs PeleHus,
MPOOJIEMHBIX CUTYAIUN JJIsI OOCYK/ICHHUS B
KJIacce.

Co3znaBaTh 1OBEpUTETHHBIN
TICUXOJIOTHUECKUN KITUMAT B KJIacce BO
BpeMsl YpOKa.




KoBanentnas

XUMHNYCCKas CBA3b.

ObvscHambs MHEPTHBIC CBOMCTBA
OJarOpOHBIX Ta30B OCOOCHHOCTSIMU

[TpuBnekats BHUMaHHE 00YYaIOMINXCS K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,

ATOMHBIE U CTPOEHHS UX aTOMa. aKTHUBU3AIIMH [T03HABATEIHHON
MOJICKYJISIPHbIE Xapakmepu306amsb KOBAJIEHTHYIO JeSITeIbHOCTH 00YYaIOIIUXCS.
KpUCTATINYECKHE CBSI3b KaK CBfA3b, BOSHUKAIONIYIO 3a Hcnonb3oBaTh BocOUTaTEIbHBIC
PEIIETKHU. cuét 0OpazoBaHMs OOIIHX BO3MOXXHOCTH COZIEpKaHUs y4eOHOTO
AIIEKTPOHHBIX Map MyTEM npeaMeTa yepes3 no00p COOTBETCTBYIOLINX
MEPEKPBIBAHUS IJIEKTPOHHBIX TEKCTOB JJIsl YTEHHUSI, 3aJ1a4 JIJIsl peILeHHs,
opOuTanei. POOJIEMHBIX CUTYyAITUH I 00CYKICHUS B
Knaccugpuyuposams xoBaeHTHBIE KJ1acce.
CBs3H 110 pa3HbIM OCHOBAHUAM. CO3Z[aBaTL I[OBepHTeJ'ILHLIfI TICUXOJIOTHYCCKHI
Yemanaenueams 3aBUCUMOCTB KJIMMAT B KJIACCC BO BpPEMA ypOKa.
MEX1y TUIIOM XUMUYECKOU CBSI3H,
TUTIOM KPHCTAJIMYECKON PEMETKH U
(bu3MYECKUMU CBOMCTBAMHU BELIECTB.
Mertannndeckas Xapaxmepuzoeams Metamnunueckyio | [IpuBnekaTs BHUMaHHE 00yYarOIIUXCS K

XUMHNYECKas CBA3b.

CBSI3b KaK CBS3b MEXK/y NOH-
aToMaMHM B MeTajlax ¥ CIUIaBax
MTOCPEICTBOM 0000IIECTBIEHHBIX
BaJICHTHBIX JJICKTPOHOB.

ObvscHaAmb eUHYI0 TPUPOY
XUMHYECKHX CBSI3CH.
Yemanasnusamo 3aBUCUMOCTD
MEXJTy THIIOM XHMHYECKOU CBSI3H,
TUTIOM KPUCTATNINYECKOU PEIIETKU U
(U3HYECKUMU CBOMCTBAMH BEIIECTB.

o0cyxaaemMoii Ha ypoke nHpopMaIu,
aKTUBU3ALMM [103HABATEIbHON
JEeSTENIbHOCTH 00YYaroIuXCsl.
Hcnonb3oBaTh BOCIUTATEIbHBIE
BO3MOXKHOCTH COZEpkKaHHs y4eOHOTO
npeaMeTa yepes moa00p COOTBETCTBYIOMINX
TEKCTOB JIJIsl YTEHUS, 3a1a4 JJIsl peLIeHNUs,
MPOOJIEMHBIX CUTYAIUN JJIsI OOCYK/ICHHUS B
KJ1acce.

OpraHu3oBbIBaTh rPynoBbie GOPMBI
yueOHOI IesTeTbHOCTH.

OnupaThCs Ha KU3HEHHBIN OTIBIT
o0yJaromuxcsi, IpUBOJIs ACHCTBEHHbBIE
TIPUMEPBHI.

Co3naBaTh 1OBEpUTETBHBII
MICUXOJIOTMYECKUI KIIMMAT B KJIACCE BO
BpeMs ypoOKa.




Bonopoanas
XUMHNYCCKaAsA CBA3b.

Xapaxmepuzosams BOIOPOAHYIO
CBSI3b KaK OCOOBII THUII XMMHUYECKOH
CBSI3H.

Paznuuams MeXMONEKYISIPHYIO U
BHYTPUMOJICKYJISIPHYIO BOJIOPOJIHBIE
CBSI3W.

Yemanaenueams mexnpeaMeTHbie
CBSI3M ¢ OMOJIOrHEH Ha OCHOBE
pPacCMOTPEHUS IPUPOBI
BOJIOPOJIHOM CBSI3U U €€ POJIA B
OpraHu3aly KUBOW MaTEPHHU.

[IpuBnexkaTh BHUMaHHE 00Yy4aIOIIUXCS K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,
aKTHUBU3AIIMH [T03HABATEIHHON
JESATEIILHOCTH 00YYarOIIUXCsl.
Hcnonb3oBaTh BocOUTaTEIbHBIC
BO3MOKHOCTH COJIEpKaHUsI y4eOHOTO
npeaMeTa yepes3 no00p COOTBETCTBYIOLINX
TEKCTOB JIJISl YTCHUS, 337124 IS PEIIeHUs,
IpOOJIEMHBIX CUTYalUH 17151 OOCYKICHHUS B
KJiacce.

Opranu3oBbIBaTh rpyInnoBbie GOPMBI
y4e0HOI e TEIILHOCTH.

OnupaTbcs Ha KU3HEHHBIN OMBIT
00y4JaromuXxcsi, MPUBOJIS JCHCTBCHHBIE
PUMEPBHI.

CoznaBaTh 1O0BEPUTENBHBIN
MICUXOJIOTHYECKUN KITUMAT B KJIacce BO
BpEeMsl YpOKa.

[Tonumepsr.

Xapaxmepuzosams NOTUMEPHI KaK
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS.
Paznuuams peakiun
MOJIMMEPHU3ALUU U
MOJIUKOHICHCAIIUH.

Yemanasnusams enmHCTBO
OPraHUYeCKOW U HEOPTaHUYECKON
XHMMHH Ha IPUMEPE HEOPTaHUYECKUX
IIOJIUMEPOB.

[IpuBnekaTh BHUMaHUE 00YYAOIIMXCS K
o0cyxaaemMoii Ha ypoke nHpopMaIu,
AKTUBU3AIMH TT03HABATEILHOM
JeSITeIbHOCTH 00YYaIOIIMXCSl.
Hcnonb3oBaTh BocnuTaTeIbHbIC
BO3MOYXHOCTH COJICpXKaHUS YIeOHOTO
npeaMeTa uepe3 mo00p COOTBETCTBYIONINX
TCKCTOB JIA UTCHUA, 3aaa4 AJId PCIICHU,
POOJIEMHBIX CUTYaIUH 7151 OOCYKICHHUS B
KJacce.




BookHa.

Onucwisams BaKHEHIIINE
MPEACTABUTENH IJIACTMACC U
BOJIOKOH M Ha3bIBaTh 00JIACTH UX
MIPUMEHEHUS.

[IpuBnekaTh BHUMaHUE 00YUAIOIIUXCS K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,
AKTHBHU3alMH IT03HAaBaTEIbHOMN
JESATEIILHOCTH 00YYarOIINXCsl.
Hcmonp30BaTh BOCIIUTATEIBHEIE
BO3MOYXHOCTH COJICpXKaHUS YIEOHOTO
peaMeTa yepes3 moad0p COOTBETCTBYIOIINUX
TEKCTOB JIJISl YTCHUS, 337124 IS PEIIeHUs,
POOJIEMHBIX CUTYyAITUH I 00CYKICHUS B
KJjacce.

Co3naBatb J1OBEPUTEIBHBIN
IICUXOJIOTHYSCKHI KJIUMAT B KJIacce BO
BpEMs ypOKa.

HI/ICHepCHHe CHUCTCMBI.

Xapaxmepuzoeams pa3InIHbIC THIIBI
JUCTICPCHBIX CUCTEM Ha OCHOBE
arperaTHoOro COCTOSIHMS TUCIIEPCHOM
(da3bl ¥ TUCTICPCUOHHON CPE/IBI.
Packpvisams pons pa3IMIHBIX
THUIIOB JIUCIIEPCHBIX CUCTEM B JKU3HH
MIPUPOJIBI U OOIIECTBRA.

Ilposooumw, nabaodams u
ONUCLIBAMb XUMUYECKHI
HKCIIEPUMEHT.

[IpuBnexkaTh BHUMaHHE 00YYAIOIINUXCS K
o0cyxaaemMoii Ha ypoke nHpopMaIu,
aKTHUBH3AIINH [103HABATEIHHON
JeSITeTbHOCTH 00yYatOIINXCSl.
Hcnonb3oBaTh BocOUTATEIbHBIE
BO3MOXKHOCTH COZEpkKaHHs y4eOHOTO
IpeaMeTa yepes moa0op COOTBETCTBYIOMINX
TEKCTOB JJIsl UYT€HUs, 3a71a4 JJIs peleHus,
POOJIEMHBIX CUTYyaIUH JIs1 00CYKICHUS B
KJ1acce.

OpraHu3oBbIBaTh rpynnoBbie GOPMBI
yueOHOI IesTeTbHOCTH.

OnupaThCcs Ha KU3HEHHBIN OTIBIT
o0y4aromuxcsi, IpUBO/Is ACHCTBEHHbBIE
TIPUMEPBHI.

Co3naBaTh 1OBEpUTETBHBII
IICUXOJIOTMYECKUI KIIMMAT B KJIACCE BO
BpEMsl ypOKa.




MaccoBas win 00beMHas
JO0JIN KOMIIOHCHTOB B
CMeEcCH.

Ymemwv naxooums MacCOBYIO HITH
00BEMHYIO JTOJIF0 KOMIIOHCHTOB B
CMECH.

Peann3oBbIBaTh BOCIIMTATEILHEIE
BO3MOYXHOCTH B Pa3IMYHBIX BHJIAX
NEATSIILHOCTH 00YYArOIIUXCS CO CIIOBECHOM
(3HAKOBOI1) OCHOBOM: pELIEHNE TEKCTOBBIX
KOJIMYECTBEHHBIX M KaUeCTBEHHBIX 3a/1a4,
BBITIOJTHEHUE 33/IaHUN TI0 Pa3rPaHUICHUIO
TTOHATHH.

Hcnonb30BaTh BOCIUTATEILHEIC
BO3MOXKHOCTH COZICpKAHHS YIeOHOTO
mpeaMeTa Yepe3 Mo 100p COOTBETCTBYIONINX
3aJ1a4 JUIsl pEIICHHs, TPOOJIEMHBIX CUTYalui
JUIsE 00CYKJICHUS B KJIacce.

MaccoBast 10715 BEIX0Ja
MPOJYKTa OT
TEOPETUYECKHU
BO3MO>KHOTO.

YMeTb HaxoOums MacCoBYIO 10O
MPOJYKTa OT TEOPETUUYECKU
BO3MOKHOTO.

OO0BeMHast 10J1 BBIX0O1a
MPOAYKTa OT
TEOPETUICCKU
BO3MOYKHOT'O.

YMeTb Haxooums 00bEMHYIO JTOJTIO
IPOJIYKTa OT TEOPETHUYECKH
BO3MOYKHOTO.

Peann3oBBIBATH BOCIIUTATENIHHEIE
BO3MOYKHOCTH B Pa3JIMYHBIX BUIAAX
JESATSIILHOCTH 00YYarOIIMXCS CO CIIOBECHOM
(3HAaKOBOI) OCHOBOM: pelIEHNE TEKCTOBBIX
KOJIMYECTBEHHBIX Y KQUECTBEHHBIX 3a1ad,
BBITIOJTHCHHE 33/IaHUH 110 pa3TPaHUYCHUIO
TTOHATHH.

Hcronb30BaTh BOCIIATATEILHEIE
BO3MOXKHOCTH COZEpkKaHHs y4eOHOTO
peaMeTa yepe3 mog00p COOTBETCTBYIONINX
3a/1a4 JUIsl pelIeHus, POOIEMHBIX CUTYyallui
JUTst OOCY>KJICHHSI B KJIacce.

Pemenne 3amau ¢
HCIIOJIb30BaHUEM
MIOHATUS «MacCoBas JOJIs
[IpUMecen».

YMeTb HaxoOums MaccoBYIO OO
IIpUMeceH.

Pemenue 3agay.

YMeThb npumensantb TCOpCTUICCKUC
3HAaHUW: IIPpU pCHICHUHA 3a1aY.

Peann3oBBIBATE BOCIIMTATENIBHEIE
BO3MOXKHOCTH B Pa3JTUYHBIX BUJAX
NEATEIIbHOCTH O0YJArOIIUXCS CO CIIOBECHOM
(3HAKOBOI1) OCHOBOMA: pelleHHe TEeKCTOBBIX
KOJIMYECTBEHHBIX U KQUECTBEHHBIX 3aad,
BBITMIOJTHEHHE 3a/IaHUH 110 pa3TpaHHUEHUIO
TOHSTHH.

Hcmonp30BaTh BOCIIUTATEILHEIE
BO3MOYXHOCTH COJICpXKaHUS YIeOHOTO
mpeaMeTa yepe3 Mo 100p COOTBETCTBYIOIINX
3a/1a4 JUIsl peHIeHUs, TPOOIIEMHBIX CUTYallui
JUTs1 OOCY>KJICHHSI B KJIacce.




O06001menue u
CHCTEMAaTH3aIusI 3HaHUM
1o teme «CTpoeHue
BCIISCTBAY.

3Hnamb NOHATUS «BEIIECTBOY», «XUM.
AIIEMEHT», «aTOM», KMOJIEKYJIa,
«QJEKTPOOTPHULIATEIBHOCTDY,
«BAJICHTHOCTBY», «CTETEHb
OKHCIICHUSD», «BEIIECTBa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS», «YTJIEPOJIHBIN CKEIeT»,
«(yHKIIMOHANBHAS TPYIIIAY,
«U30MEPHUS», KTOMOJIOTUS».
O06vsicHAmMb 3aBUCUMOCTb CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOEHUS;
IIPUPOY XUMUYECKOMU CBS3H.

Peann3oBBIBaTE BOCIIUTATEILHBIE BO3MOKHOCTH
B Pa3IMYHBIX BUIAX ACATCILHOCTH,
00y4aromxcs CO CIIOBECHON (3HAKOBOM)
OCHOBOI: CUCTeMAaTHU3aNUs Y4eOHOTO
MarepHaa.

Co3naBatb 10BEPUTEIBHBIN
TIICUXOJIOTHYECKUM KINMAT B KJIacce BO
BpeMs ypOKa.

KonTtpouabnas padora
Nel no teme «CtpoeHue
BELIECTB)

[ToOyxmats o0ydJaromuxcsi coOI0IaTh Ha
YPOKE MPHUHIIUIIBI y4eOHOM JUCIUTUINHBI U
CaMOOpTaHU3AIIH.

Pasnen 2.
XUMHUYECKHUE
peakuuu

19 yacos

Knaccudpukanus
XHUMHAYECKHX PEaKIUi.
Peaxiuu, naymme 6e3
W3MEHECHHS COCTaBa
BEIIIECTB.

Knaccuguyuposamsv xumuueckue
PEaKIuu Mo pa3IuuHbIM
OCHOBAHUSIM.

[IpuBnekaTh BHUMaHUE O0YJAFOIIUXCS K
o0cykaaeMol Ha ypoke HHPOpMAaIIH,
AKTHUBH3AIMH [T03HABATEIIHHON
JEeSTENIbHOCTH 00YYaroInXCsl.
Hcnonb30BaTh BOCIUTATEIBHBIC
BO3MOXKHOCTH COZAEpkKaHHs y4eOHOTO
peaMeTa yepes moadop COOTBETCTBYIOIIHX
TEKCTOB JJIsl UYT€HUs, 3a71a4 JJIs PeleHus,
MPOOJIEMHBIX CUTYAIU ISl OOCYK/ICHUS B
KJ1acce.




Peakuuu, naymme ¢
U3MEHEHUEM COCTaBa
BEILIECTB.

IIposooumy, Habarwoamo u
ONUCHIBAMb XUMUYCCKHI
HKCIICPHMEHT.

YMeTh paziuuams peakuuu
COCJIMHEHUS, PA3JIOKEHUS,
3aMEIICHUS 1 OOMCHA.

[TpuBnekaTs BHUMaHUE 00yYAIONIUXCS K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,
aKTHBH3AIMH TIO3HABATEIbHON
JeSITeIbHOCTH 00YYaIOIIUXCS.
Hcnonp30BaTh BOCIUTATENbHBIC
BO3MOKHOCTH COJIEpKaHUsI y4eOHOTO
npeaMeTa yepe3 noJ00p COOTBETCTBYIOIMINX
TEKCTOB JJIsl YTEHHUSI, 3aJ1a4 JIJIsl peILeHHs,
pOOJIEMHBIX CUTYaIM 7151 00CYXKICHHS B
KJ1acce.

Opranu30BBIBaThH TPYIIIOBEIE (POPMEI
y4e0HOI e TEIILHOCTH.

Omnupatscst Ha JKU3HEHHBIH OTIBIT
00yYaromuxcs, IPUBOJIS ICHCTBCHHbIC
IPUMEPBI.

CoznaBaTh 1O0BEPUTENBHBIN
TICUXOJIOTUYECKHI KIIMMAT B KJIacce BO
BpEMsi YPOKa.

Tepmoxumuyeckue
peaKIuH.

Xapaxmepuzosams TEMIOBOU

P PEKT XUMHUUECKUX PEaKIUi 1 Ha
€ro OCHOBE pa3jnyaTh 3K30- U
DHJIOTEPMHYECKHIE PEAKIIHH.
Otpaxats TenaoBoil s ekt
XUMHYECKHX PeaKnil Ha TIICbME C
MOMOIIBIO TEPMOXUMHYECKHX
YPaBHEHUM.

IIposooums pacyEThl HA OCHOBE
TEPMOXUMHUYECKUX YPAaBHEHHH.

[IpuBnekaTh BHUMaHUE 00YYAOIIMXCS K
o0cyxaaemMoii Ha ypoke nHpopMaIu,
AKTUBU3AIMH [T03HABATEIIBHOM
JeSITeIbHOCTH 00YYaIOIIMXCSl.
Hcnonb3oBaTh BocnuTaTeIbHbIC
BO3MOYXHOCTH COJICpXKaHUS YIeOHOTO
npeaMeTa uepe3 mo00p COOTBETCTBYIONINX
TCKCTOB JIA UTCHUA, 3aaa4 AJId PCIICHU,
POOJIEMHBIX CUTYaIUH 7151 OOCYKICHHUS B
KJacce.




CKOpOCTh XMMHUYECKUX
peaKkuui.

Xapaxmepuzoeams CKOPOCTb
XUMUYECKON peakuu U paKkTopbl
3aBUCUMOCTH CKOPOCTU XUMHUYECKOM
peaKIK OT IPUPOBI PEaruPYyIOLIUX
BEILECTB, UX KOHLUEHTpaLH,
TEeMIIepaTyphbl, MIOMIAAN
CONPUKOCHOBEHUS BELLIECTB.
IIposooumw, Habnooams u
OnUCHIBamMb XUMUUECKUI
AKCIEPUMEHT C OMOILBIO POAHOTO
A3bIKA U S3bIKA XUMHUH.
Xapaxmepuzosams KaTaau3aTopbl U
KaTaJu3 Kak CriocoObl yIpaBICHU
CKOPOCTBI0 XMMUYECKOHN PEAKIUU.
Yemanaenueams Ha ocHOBE
MEXIIPEIMETHBIX CBS3EH C
ouoaoruei oodiee, ocoOEHHOE U
SIMHUYHOE T (DEPMEHTOB KaK
OMOJIOTMYeCKHUX KaTalu3aTopoB.
Packpvisams pons GepMEHTOB B
OpraHu3aliy )KMU3HU Ha 3emiie, a
TAKX€ B MUIIEBOM U MEIUIUMHCKOMN
MIPOMBILIEHHOCTH.

[IpuBnexkaTh BHUMaHHE 00yJarOIUXCs K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,
aKTHUBU3AIIMH [T03HABATEIHHON
JESATEIILHOCTH 00YYarOIINXCsl.
Hcnonb3oBaTh BocOUTaTEIbHBIC
BO3MOKHOCTH COJIEpKaHUsI y4eOHOTO
npeaMeTa yepes3 no00p COOTBETCTBYIOLINX
TEKCTOB JIJISl YTCHUS, 337124 IS PEIIeHUs,
pOOJIEMHBIX CUTYallUi A7l OOCYKICHUS B
KJiacce.

Opranu3oBbIBaTh rpyInnoBbie GOPMBI
y4e0HOI e TEIILHOCTH.

OnupaTbcs Ha KU3HEHHBIN OMBIT
00y4JaromuXxcsi, MPUBOJIS JCHCTBCHHBIE
PUMEPBHI.

CoznaBaTh 1O0BEPUTENBHBIN
MICUXOJIOTHYECKUN KITUMAT B KJIacce BO
BpEMsl ypOKa.

O6parumocThb
XUMHUYECKUX PEaKIIUi.

3namob KnaccupUKAIIIO XUM.
peaxiuii (0OpaTuMbIe U
HeoOpaTUMBbIE), TOHSTHE
«XUMHUYECKOE PAaBHOBECHE» U
YCIIOBHSI €r0 CMEIICHHSI.

[IpuBnexkath BHUMaHUE 00YYAIOIIUXCS K
o0cykaaeMol Ha ypoke HH(POpMAIIIH,
AKTUBU3ALIMH TTO3HABATEIHHOM
JEeSTeNIbHOCTH 00YYaroIInXCsl.
Hcnonws3oBaTh BoCIUTATENBHBIE
BO3MOXKHOCTH COZAEpkKaHHs y4eOHOTO
IpeMeTa yepe3 Mo 100p COOTBETCTBYIOLINX
TEKCTOB JIJIsl YTEHUS, 3a71a4 JJIsl peLICHNUs,
MPOOJIEMHBIX CUTYAITUN TSI OOCYK/ICHUS B
KJIacce.




XHUMHUYECKOE paBHOBECHE
U CIIOCOOBI €To
CMEILIEHUS.

Xapaxmepuzoeamsb COCTOSTHUSA
XUMHUYECKOTO PaBHOBECHUS U
CIOCOOBI €r0 CMEIEHUSI.
IIpenckassiBaTh HAIPaBIICHHUE
CMEUICHUSI XUMUYECKOT O
paBHOBECHUS NPU U3MEHEHUU
YCJIOBHH MPOBEICHUS 00paTUMOM
XUMHYECKON pEaKIIUu.
Apeymenmuposams BBIOOD
ONTUMAJIBHBIX YCIIOBUN MTPOBEACHUS
TEXHOJIOTMYECKOT0 IIpoLecca.
Habnwoams u onucvieams
JIEMOHCTPALIMOHHBIA XUMUYECKUI
9KCIIEPUMEHT.

[IpuBnekaTh BHUMaHUE 00YUAIOIIUXCS K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,
AKTHBHU3alMH IT03HAaBaTEIbHOMN
JESATEIILHOCTH 00YYarOIINXCsl.
Hcmonp30BaTh BOCIIUTATEIBHEIE
BO3MOKHOCTH COJIEpKaHUsI y4eOHOTO
peaMeTa yepes3 Mmoa00p COOTBETCTBYIOIINUX
TEKCTOB JIJISl YTCHUS, 337124 IS PEIIeHUs,
POOJIEMHBIX CUTYyAITUH I 00CYKICHUS B
KJjacce.

Co3naBatb J1OBEPUTEIBHBIN
IICUXOJIOTHYSCKHI KJIUMAT B KJIacce BO
BpEMsl ypoOKa.

I'mpponus cosent.

Xapaxmepuzosams TUAPOIIA3 KaK
00MEHHOE B3aMMOJICHCTBHE BEIICCTB
C BOJIOM.

3anucvieamsv ypaBHEHUS pEaKIUi
TUIPOJIM3a Pa3IMYHbIX COJICH.
Paznuuams ruiponus 1o KaTUOHy U
AQHUOHY.

IIpedckazvieams PEAKIIUIO CPEIIBI
BOJHBIX PACTBOPOB COJIEH,
00pa30BaHHBIX CUIIBHBIM
OCHOBAaHHMEM U CJ1a00i KHCIIOTOM,
cJ1a0BIM OCHOBAHUEM U CHIILHOM
KHCJIOTOM.

[IpuBnekaTh BHUMaHUE O0YJAFOIIUXCS K
o0cykaaeMol Ha Ypoke HHPOpMAaIH,
AKTUBH3AIMH [T03HABATEIIHHON
NESATSIIEHOCTH 00YYarOIINXCS.
Hcnonp3oBarh BOCIIUTATEIBHBIC
BO3MOXKHOCTH COZCPXKaHUS YICOHOTO
npeaMeTa Yepe3 moa00p COOTBETCTBYIOIINX
TEKCTOB JIJISl UYTCHUS, 337124 IS PEIICHUS,
POOJIEMHBIX CUTYaIUH 7151 OOCY>KICHHUS B
KJracce.

Opranu3oBbIBaTh rPyMIoBbIe GOPMBI
y4eOHOM JesTeTHLHOCTH.

Onupatbes Ha )KU3HEHHBIN OIBIT
00yJaroIuXcsl, MPUBOJIS JCHCTBCHHBIE
IPUMEPBHI.

Co3aBaTh 1OBEpUTETBHBIN
MICUXOJIOTHYECKUI KITUMAT B KJ1acce BO
BpeMsl ypoKa.




I'maponus B

OPraHU4YeCKON XUMHH.

Packpuvisams ponbs o6patuMoro
TUAPOIN3a OPTaHUYECKHUX
COEIMHEHUH KaK OCHOBBI OOMeHa
BEILIECTB B JKUBBIX OPraHU3Max U
obparumoro ruaponu3a AT kak
OCHOBBI SHEPTETUUECKOr0 OOMEHa B
JKUBBIX OpraHu3Max.

IIposooumw, Habnooams u
OnUCHLIBAMb XUMUYECKHM
AKCIIEPUMEHT C MTOMOIIBIO POJHOTO
A3bIKA U A3bIKA XUMHH. 3HATH TUIIBI
TUPOIN3a OPraHUYECKUX
COeIMHEHUI.

[IpuBnexkaTh BHUMaHHE 00Yy4aIOIIUXCS K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,
aKTHUBU3AIIMH [T03HABATEIHHON
JeSITeIbHOCTH 00YYaIOIIUXCS.
Hcnonb3oBaTh BocOUTaTEIbHBIC
BO3MOKHOCTH COJIEpKaHUsI y4eOHOTO
npeaMeTa yepes3 noa00p COOTBETCTBYIOLINX
TCKCTOB JIA UTCHUA, 3aaa4 IJId pCUICHU,
IpOOJIEMHBIX CUTYalUH 17151 OOCYKICHHUS B
KJiacce.

OKHUCIIUTENBHO-
BOCCTAHOBUTEIBHBIE
peaKkIuu.

Xapaxmepuzoéams OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMH KaK
MPOLIECCHI C U3MEHEHUEM CTeTeHel
OKHUCIICHUS JIEMEHTOB BEIIECTB,
YYaCTBYIONINX B PEAKIUH.
Cocmasnsams ypaBHenuss OBP ¢
MTOMOIIIBIO METO/1a 3JICKTPOHHOTO
OanaHca.

IIposooumy, nabarwoamo u
ONUCHLIBAMb XUMUYECKUI
HKCIIEPUMEHT C TTOMOIIBIO POHOTO
A3BIKA U A3bIKA XUMHH.

[IpuBnexkaTh BHUMaHHE 00YYAIOIINUXCS K
o0cyxaaemMoii Ha ypoke nHpopMaIu,
aKTHUBH3AIINH [103HABATEIHHON
JeSITeTbHOCTH 00yYatOIINXCSl.
Hcnonb3oBaTh BocOUTATEIbHBIE
BO3MOXKHOCTH COZEpkKaHHs y4eOHOTO
npeaMeTa yepe3 moa0op COOTBETCTBYIOMINX
TEKCTOB JJIsl UYT€HUs, 3a71a4 JJIs peleHus,
POOJIEMHBIX CUTYyaIUH JIs1 00CYKICHUS B
KJ1acce.

OpraHu3oBbIBaTh rpynnoBbie GOPMBI
yueOHOI IesTeTbHOCTH.

OnupaThCcs Ha KU3HEHHBIN OTIBIT
o0y4aromuxcsi, IpUBO/Is ACHCTBEHHbBIE
TIPUMEPBHI.

Co3naBaTh 1OBEpUTETBHBIN
IICUXOJIOTMYECKUI KIIMMAT B KJIACCE BO
BpEMsl ypOKa.




DJIEKTPOJIN3 PACILJIABOB U
pacTBOpOB.
[IpakTrueckoe
IIPUMEHEHNE
ANEKTPOIIH3A.

Xapaxkmepuzoseams >MEKTPOITU3 KaK
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHBIN
porecc.

Ilpeockasvieams KaTOJHBIE U
AHOJIHBIE MPOLIECCHI U OTPAXKATh UX
Ha MUCHME JIJIs1 pacIUIaBOB U BOJHBIX
pPacTBOPOB 3JIEKTPOIHUTOB.
Packpvieams nipaktudeckoe
3HAYEHUE IIEKTPOIIH3A.

[IpuBnekaTh BHUMaHUE 00YUAIOIIUXCS K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,
AKTHBHU3alMH IT03HAaBaTEIbHOMN
JESATEIILHOCTH 00YYaroIIuXCsl.
Hcmonp30BaTh BOCIIUTATEIBHEIE
BO3MOKHOCTH COJIEpKaHUsI y4eOHOTO
peaMeTa yepes3 moad0p COOTBETCTBYIOIINUX
TEKCTOB JIJISl YTCHUS, 337124 IS PEIIeHUs,
POOJIEMHBIX CUTYyAITUH I 00CYKICHUS B
KJjacce.

Co3naBatb J1OBEPUTEIBHBIN
IICUXOJIOTHYSCKHI KJIUMAT B KJIacce BO
BpEMs ypOKa.

IIpakTuyeckas padora
Ne 1. Pemenne
SKCIEPUMEHTATbHBIX
3aJ1a4 110 TeME
«XMMHYECKAS] PEAKLIHSY.

Inanuposams, nposooums
HAOII00Amb U ONUCHIBAMb
XUMHYCCKHUN SKCIIEPUMEHT C
COOJII0ZICHUEM MTPaBUIJI TEXHUKHU
0e301IaCHOCTH.

Opranu3oBbIBaTh rPynnoBbie GOPMBI
y4eOHOMU JesTETHLHOCTH.

[ToOyxnate oOydaromuxcsi cooI01aTh Ha
ypOKEe IPHUHIIUIIEI YIeOHOW TUCIUTUINHBI U
CaMOOpraHu3allnH.

[ToBTOpEeHue
0000111eHIEe U3YYEHHOTO
MaTepuaa.

Bvinonnsmo TECTHI, pemiaTh 3a/1a44 1
YIPaKHEHUS 110 TEME.

11posooums OIICHKY COOCTBEHHBIX
JOCTH)KEHUH B YCBOCHUH TEMBI.
Koppexmuposams cBOM 3HaHUS B
COOTBETCTBUHU C INITAHUPYEMBIM
PE3yIBTATOM.

Peann3oBeIBaTh BOCOUTATENBHBIE BO3MOKHOCTH
B Pa3IUYHBIX BUAAX JESTEIBHOCTH,
00yYaromuxcs co CJIOBECHOU (3HAKOBOI)
OCHOBOM: cucTeMaTu3anus yueoGHOro
MaTepHaa.

KonTtposabnas padora
Ne 2 «Xumnueckue

[ToOyxknate oOydaromuxcsi cooI01aTh Ha
ypOKe MPHHIIUAIIBI YIeOHOW TUCIUTUINHBI 1

peakuum». caMOOpraHu3alMH.
Paznen 3. 17 gacoB | Meramsl. Ob6obwame 3HaHUS U AeNaTh [IpuBnexaTs BHUMaHHE 00Yy4arOIIUXCS K
BemectBa u ux BBIBOJIbI O 3aKOHOMEPHOCTSIX o0cykaaeMol Ha ypoke HH(POpMAIIIH,
CBOICTBa MOJIOKEHUS X U3MEHEHUN CBONMCTB aKTUBU3AIlUY IO3HABATEILHOU

METAJJIOB B IEPUOJIAX U IPYNIAx
[Teproanueckoil CUCTEMBI.

JACATCIIBHOCTH o6yqaroumxcsi.
Peanmm3oBBIBaTh BOCIIMTATEILHEIC
BO3MOXHOCTH B PA3JIMYHBIX BUJAAX




XUMHYECKHAE CBOMCTBA
MCTAJIJIOB.

Xapaxmepuzosamwv o01IHE
XAMHYECKHE CBOMCTBA METAJIJIOB KaK
BOCCTaHOBHUTEJICH Ha OCHOBE
CTPOCHUSI X aTOMOB U TMOJIOKECHUS
METAJIJIOB B 3JIEKTPOXUMHUYECKOM
pALy HAPSHKEHUS.

Habnooams u onucvieamo
XUMHYECKUN SKCIIEPUMEHT C
MTOMOUIBIO POJIHOTO SI3bIKA U SI3bIKA
XAMHH

JEATENILHOCTH 00YJaIoINXCsl Ha OCHOBE
BOCHPUATUSA 3JICMCHTOB ﬂeﬁCTBHTCHBHOCTH:
aHaJIM3 MPOOJIEMHBIX CHUTYaIHil.

CoznaBaTh 1OBEPUTEBHBIN
TICUXOJIOTUYECKHI KIIMMAT B KJIacce BO
BpeMs ypoOKa.

Hemeraminl.
biaropoansie rassi.

Xapaxmepuzosams o01INE
XHMHUYECKHE CBOMCTBA HEMETAIOB
KaK OKHUCIHUTEIICH 1
BOCCTAHOBUTEJIEH Ha OCHOBE
CTPOCHUS X aTOMOB U TIOJIOKCHUS
HEMETAJUJIOB B Py
AJIEKTPOOTPHUIIATESITHHOCTH.
Habnrooams u onucvisamo
XUMUYECKUHA SKCTICPUMEHT C
MTOMOIIBIO POJHOTO SI3BIKA U S3BIKA
XHUMHUH.

[IpuBnexaTh BHUMaHHE 00YUYaAIOMIUXCS K
o0OcyxaaemMoii Ha ypoke uHpOpMaIu,
aKTUBU3AIMH TO3HABATEIbHOM
JESITeIIBHOCTH 00YYaIOIIUXCSl.
Peanu3oBbIBaTh BOCIIUTATEIBHEIC
BO3MOXXHOCTH B Pa3JIMYHBIX BUIAX
JeSITeIbHOCTH 00yUYaIOIMXCsl HA OCHOBE
BOCIIPHSITHS DJIEMEHTOB JICHICTBUTEIBHOCTH:
aHaJn3 MPOOJIEMHBIX CHTYallUH.
CoznaBaTh 1OBEPUTENBHBIN
TICXOJIOTHYECKUI KIIMMAT B KJIacce BO
BpEMs ypOKa.




Kucmaotel
HEOPraHUYEeCKHUe U
OpPTraHUYECKHU.C

Xapaxmepuzosamv OpTaHHYECKUE U
HEOPraHUYECKHE KUCIOThI B CBETE
TEOPHUU AIEKTPOTUTUYECKOM
JIUCCOIMAIIMN U TPOTOHHOM TEOPHH.
Knaccuguyuposamo opranndeckue
Y HEOPTaHWYECKUE KUCIIOTHI 110
Pa3IUYHBIM OCHOBAHHUSIM.
Paznuuame ob1iee, o0coOSHHOE U
SIMHUYHOE B CBOMCTBAX a30THOM,
KOHLEHTPUPOBAHHOM CEPHOU U
MypPaBbUHOM KHCJIOT.

IIposooumw, Habrooams u
OnuUCvHIBAMb XUMUYECKUHN
HKCIIEPUMEHT C TTOMOIIBIO POTHOTO
SI3BIKA M SI3BIKA XMMUH,

[IpuBnexkaTh BHUMaHHE 00Yy4aIOIIUXCS K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,
aKTHUBU3AIIMH [T03HABATEIHHON
JESATEIILHOCTH 00YYarOIINXCsl.
Hcnonb30BaTh BocOUTATEIbHBIC
BO3MOKHOCTH COJIEpKaHUsI y4eOHOTO
npeaMeTa yepes3 no00p COOTBETCTBYIOLINX
TEKCTOB JIJISl YTCHUS, 337124 IS PEIIeHUs,
IpOOJIEMHBIX CUTYalUH 17151 OOCYKICHHUS B
KJiacce.

Opranu3oBbIBaTh rpyInnoBbie GOPMBI
y4e0HOI e TEIILHOCTH.

OnupaTbcs Ha KU3HEHHBIN OMBIT
00y4JaromuXxcsi, MPUBOJIS JCHCTBCHHBIE
PUMEPBHI.

CoznaBaTh 1O0BEPUTENBHBIN
MICUXOJIOTHYECKUN KITUMAT B KJIacce BO
BpEeMsl YpOKa.

OcHoBaHus
HEOPraHUYECKHUe U
OpraHUYecKue.

Xapakmepuzoeamv HEOPTAHUIECKUE
OCHOBaHUS B CBETE TEOPUHU
ANEKTPOJUTHYCCKON JUCCOLIUALINH.
Pasznuuame o6111€€, 0COOEHHOE U
SIUHUYHOE B CBOMCTBAX
TUAPOKCHUIOB U OECKUCIOPOTHBIX
OCHOBaHMH.

Xapaxmepuzoeamwv X B CBETE
MIPOTOHHOM TEOPHHU.

IIposooumy, nabarwoamo u
ONUCHIBAMb XUMHUUECKUHN
HKCIIEPUMEHT C TTOMOIIBIO POHOTO
SI3BIKA U SI3BIKA XMMUH.

[IpuBnexkaTh BHUMaHHE 00YYAIOIIUXCS K
o0cyxaaemMoii Ha ypoke nHpopMaIu,
aKTHUBM3AIIMH [103HABATEIHHON
NESATSIIEHOCTH 00YYarOIINXCS.
Hcnonb3oBaTh BocnuTaTeIbHbIC
BO3MOYXHOCTH COJICpXKaHUS YIeOHOTO
npeaMeTa uepe3 mog00p COOTBETCTBYIOLIUX
TEKCTOB JIJISl UYTEHUS, 337124 IS PEIIeHUS,
POOJIEMHBIX CUTYaIUH 7151 OOCYKICHHUS B
KJiacce.

Opranu3oBbIBaTh rPyMoBbie (GOPMBI
y4eOHOM JesTeTLHOCTH.

Onupatbes Ha )KU3HEHHBIN OIBIT
00yJaroIuXcsi, MPUBOJIS JCHCTBEHHBIE
MIPUMEPHI.

Co3naBarb 1OBEPUTEIBHBIN
TICUXOJOTHYECKHH KIIMMAT B KJIacce BO
BpEMsl YpOKa.




AmdoTtepHbIe

Xapaxkmepusoeams OpraHUYECKUE U

[IpuBnexkaTh BHUMaHHE 00Yy4aIOIIUXCS K

COEIUHEHUS HeopraHuyeckue aM(poTepHbIe o0cyx/1aeMoi Ha ypoke HH(popMaIu,
HEOPraHUYECKUE U COEIMHEHUS KaK BEIECTBA C AKTUBH3ALMM [TO3HABATEIbHON
OpraHU4YEeCKHUe. JBOWCTBEHHON (DYHKLUEH KHCIOTHO- | JESTEIHHOCTH O0YYaIOIIUXCS.
OCHOBHBIX CBOMCTB. Hcnonp30BaTh BOCIUTATEIbHBIC
Apaymenmupoeéams CBOICTBA BO3MOXXHOCTH COZIEpKaHUs y4eOHOTO
AMHHOKHUCIIOT KaK aM()OTEpPHbIX IpeaMeTa yepes noa00p COOTBETCTBYIOIINX
OpPraHUYECKUX COCIUHEHUM. TEKCTOB JIJIsl UYTE€HUs, 3a1a4 JJIs peLeHus,
Packpvisams Ha ocHOBE pOOJIEMHBIX CUTyalui 7151 00CYXKICHUS B
MEXIIPEIMETHBIX CBA3EH C KJ1acce.
Ouosiorueil pojab aMUHOKHCIIOT B OpraHu30BbIBaTh I'PYINIIOBbIE (POPMBI
OpraHMu3alH )KU3HU. y4eOHOI e TeTbHOCTH.
Onuparbes Ha )KU3HEHHBIN OIIBIT
o0yyarouuxcsi, IpuBO/isl AEHCTBEHHbIE
IIPUMEPBI.
CoznaBaTh 1O0BEPUTENBHBIN
IICUXOJIOTMYECKHUH KIIMMAT B KJIacce BO
BpEMsl ypoKa.
Counn. Xapaxmepuzoéamsb conu [IpuBnexaTh BHUMaHUE 00yUYaAOIIUXCS K

OpPTaHWYECKUX ¥ HEOPTaHUICCKHX
KHCJIOT B CBETE TCOPHH
AIIEKTPOJIMTUICCKON JUCCOIUAITHIH.
Knaccugpuyuposams conu no
Pa3TMYIHBIM OCHOBAHWSIM.
Paznuuams o0111€€, 0COOCHHOE U
SIMHUYHOE B CBOMCTBAX CPEIHUX U
KHCIBIX COJEH.

Onucvieams KECTKOCTH BOJBI U
CrocoO0Bbl e€ yCTpaHEeHHUI.
IIposooumy, nabarwoamo u
ONnuUCbIBAMb XUMHUUECKUH
HKCIIEPUMEHT C TIOMOIIIBIO POJTHOTO
SI3BIKA U SI3bIKA XMMUH.

o0cyxaaemMoii Ha ypoke nH(popMaIu,
aKTHUBM3AIIMH [103HABATEIHHON
NESATSIIEHOCTH 00YYarOIINXCS.
Hcnonb3oBaTh BocnuTaTeIbHbIC
BO3MOYXHOCTH COJICpXKaHUS YIeOHOTO
npeaMeTa uepe3 mo00p COOTBETCTBYIONINX
TEKCTOB JIJISl UYTEHUS, 337124 IS PEIIeHUS,
POOJIEMHBIX CUTYaIUH 7151 OOCYKICHHUS B
KJ1acce.

Opranu3oBbIBaTh rPyMoBbie (GOPMBI
y4eOHOM JesTeTLHOCTH.

Onupatbes Ha )KU3HEHHBIN OIBIT
00yJaroIuXcsi, MPUBOJIS JCHCTBEHHBIE
MIPUMEPHI.

Co3naBarb 1OBEPUTEIBHBIN
TICUXOJOTUYECKHI KIIMMAT B KJIacce BO
BpEMsl YpOKa.




I'enernueckas CBA3b
MEXIY pa3In4YHbIMU
KJaccaMu
HeOpFaHI/I‘-IeCKI/IX nu
OpPraHUYECKUX BEIIECTB.

3names BaXXHEHUIIINE CBOMCTBA
I/I3y‘I€HHBIX KJIaCCOB.

[IpuBnexkaTh BHUMaHHE 00Yy4aIOIIUXCS K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,
aKTHUBU3AIIMH [T03HABATEIHHON
JESATEIILHOCTH 00YYarOIINXCsl.
Hcnonb3oBaTh BocOUTaTEIbHBIC
BO3MOYXHOCTH COJICpXKaHUS Y4EeOHOTO
npeaMeTa yepes3 no00p COOTBETCTBYIOLINX
TEKCTOB JIJISl YTCHUS, 337124 IS PEIIeHUs,
IpOOJIEMHBIX CUTYalUH 17151 OOCYKICHHUS B
KJiacce.

Opranu3oBbIBaTh rpyInnoBbie GOPMBI
y4e0HOI e TEIILHOCTH.

OnupaTbcs Ha KU3HEHHBIN OMBIT
00y4JaromuXxcsi, MPUBOJIS JCHCTBCHHBIE
PUMEPBHI.

CoznaBaTh 1O0BEPUTENBHBIN
MICUXOJIOTHYECKUN KITUMAT B KJIacce BO
BpEeMsl YpOKa.

IIpakTuyeckas padora
Ne 2. Pemienue
SKCIEPUMEHTATbHBIX
3aJ1a4 110 TeME
«BemecTBa 1 Ux
CBOMCTBa»

Inanuposams, nposooums,
HAOII00Amb U ONUCHIBAMb
XUMHYCCKHUN SKCIIEPUMEHT C
COOJII0OICHUEM MTPaBUJI TEXHUKHU
0e30IMacHOCTH

Opranu3oBbIBaTh rPyIoBbie GOPMBI
y4eOHOMU JesTEeTbHOCTH.

[ToOyxnate oOydaromuxcst cooI01aTh Ha
ypOKEe IPHHIIUIIBI YIeOHOW TUCIUTUINHBI U
caMOOpraHU3allUu.

[ToBTOpEeHue n
000011IEHNE TEMBL.

Buvinonname TecThl, pelaTh 3a1a4u U
yIpaXHEHUS TI0 TEME.

IIposooums o1ieHKYy COOCTBEHHBIX
JIOCTH>KEHUH B YCBOCHUH TEMBI.
Koppexmuposams cBOY 3HaHUS B
COOTBETCTBUU C IUIAHUPYEMBIM
PE3yJIbTaTOM.

Peann3oBeIBaTh BOCOUTATENbHBIE BO3MOKHOCTH
B Pa3IUYHBIX BUAAX JESATEIBHOCTH,
00yYaroIuXxcs o CJIOBECHOU (3HAKOBOI)
OCHOBOM: cucTeMaTH3anus y1eOHOro
MaTepHaa.

Co3naBaTh 1OBEpUTETBHBII
IICUXOJIOTMYECKUI KIIMMAT B KJIACCE BO
BpEMs YPOKa.

KonTtpouabHnas paGora
Ne 3 «BenrecTtBa u ux
CBOMCTBAY.

[ToGy>xmaTe 00y4aromuxcsi COOII0IaTh Ha
ypOKe IPUHIIUIIBI Y4eOHOW TUCITUTUIMHBI U
CaMOOpTaHU3AIIH.




Pa3nen 4. Xumuns
U COBPEMEHHOE
o01IecTBO

9 yacoB

XuMuueckas
TCXHOJIOI'U.

Xapaxkmepuzoeams XUMUYECKYIO
TEXHOJIOTHIO KaK
MIPOM3BOIUTENIbHYIO CHITy OOIIEeCTBa.
Onucvieams XUMUYECKHE MTPOLIECCHI,
JIeKalue B OCHOBE MPOU3BOJICTBA
aMMHaKa ¥ METaHOJIa, C IIOMOILBIO
POJIHOTO SI3bIKA U SI3bIKA XUMUH.
Yemanasnueams ananorun Mexuy
JBYMsI IIPOU3BOICTBAMHU.
Dopmynuposams 00IINE HAYIHBIC
MPUHIIMITBI XUMUYECKOTO
IIPOU3BO/JICTBA.

[TpuBnekaTs BHUMaHUE 00yYAIONIUXCS K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,
aKTHBH3AIMH TIO3HABATEIbHON
AEATEIBHOCTH 00YYarOIHUXCsl.
Peann3oBbIBaTh BOCIUTATENbHBIC
BO3MOXHOCTH B Pa3JIMYHbIX BUAAX
JEATEIILHOCTH 00YYaloIINXCsl Ha OCHOBE
BOCHIPUATHUSA 3JICMCHTOB I[eﬁCTBHTeJ’IBHOCTHZ
aHaJIM3 MIPOOJIEMHBIX CUTYAaIHil.
CoznaBaTh 1OBEPUTEIBHBIN
TICUXOJIOTUYECKHI KIIMMAT B KJIacce BO
BpEMsl ypoOKa.

XUMHUs B CEIICKOM
XO03sICTBE U OBITY.

3namse u paznuuams OCHOBHbBIC
MUHEpPAJIbHBIE (a30THBIE,
dbocdopHbie, KanHuiHbIE) YA0OpEHUS.
Xapaxmepuzosams o0IHe
TIPUHIIAITE] B SKOJIOTHYECKUC
POOJIEMbl XUMUYECKOTO
IIPOM3BOJICTBA.

3nams npaBuna 6e3o0macHoi paboTsl
CO CpeICTBaMH OBITOBOM XUMUH.

[IpuBnexkaTh BHUMaHHE 00YYAIOIINUXCS K
o0cyxaaemMoii Ha ypoke nHpopMaIu,
aKTHUBH3AIINH [103HABATEIHHON
JeSITeTbHOCTH 00yYatOIINXCSl.
Hcnonb3oBaTh BocOUTATEIbHBIE
BO3MOXKHOCTH COZEpkKaHHs y4eOHOTO
IpeaMeTa yepes moa0op COOTBETCTBYIOMINX
TEKCTOB JJIsl UYT€HUs, 3a71a4 JJIs peleHus,
POOJIEMHBIX CUTYyaIui I 0OCYKIEHUS B
KJ1acce.

OpraHu3oBbIBaTh rpynnoBbie GOPMBI
yueOHOI IesTeTbHOCTH.

OnupaThCcs Ha KU3HEHHBIN OTIBIT
o0y4aromuxcsi, IpUBO/Is ACHCTBEHHbBIE
TIPUMEPBHI.

Co3naBaTh 1OBEpUTETBHBII
IICUXOJIOTMYECKUI KIIMMAT B KJIACCE BO
BpEMsl ypOKa.




Xumudaeckas
IPaMOTHOCTh KaK
KOMIIOHEHT OOIIei
KYJIBTYPBI YEIOBEKA.

Apaymenmuposams HEOOXOAUMOCTh
XUMUYECKON TPAMOTHOCTH KaK
KOMIIOHEHTa OOIIEKYIbTypHOU
KOMIIETEHTHOCTH Y€EJIOBEKA.

Ymems nonydars HEOOXOIUMYIO
UHPOPMALIKIO C MAPKUPOBOK Ha
YIAaKOBKAax pa3jIu4HbIX
IIPOMBILLICHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

[IpuBnexkaTh BHUMaHHE 00Yy4aIOIIUXCS K
o0cyx/1aeMoi Ha ypoke HH(popMaIu,
aKTHUBU3AIIMH [T03HABATEIHHON
JESATEIILHOCTH 00YYarOIINXCsl.
Hcnonb3oBaTh BocOUTaTEIbHBIC
BO3MOKHOCTH COJIEpKaHUsI y4eOHOTO
npeaMeTa yepes3 no00p COOTBETCTBYIOLINX
TEKCTOB JIJISl YTCHUS, 337124 IS PEIIeHUs,
IpOOJIEMHBIX CUTYalUH 17151 OOCYKICHHUS B
KJiacce.

Opranu3oBbIBaTh rpyInnoBbie GOPMBI
y4e0HOI e TEIILHOCTH.

OnupaTbcs Ha KU3HEHHBIN OMBIT
00y4JaromuXxcsi, MPUBOJIS JCHCTBCHHBIE
PUMEPBHI.

CoznaBaTh 1O0BEPUTENBHBIN
MICUXOJIOTHYECKUN KITUMAT B KJIacce BO
BpEeMsl YpOKa.

IToBTOpEHUE U
00001IeHune Kypca.
[TonBenenue UTOroB
y4e0HOTO rojia.

Buinonnsme TecTsl, pemaTh 3a1a44 1
YOPKHEHUS 110 TEME.

1Iposooumsb O1IEHKY COOCTBEHHBIX
JOCTHKEHUH B YCBOCHUH TEMBI.
Koppexmuposams cBOU 3HaHUS B
COOTBETCTBUH C IJITAHUPYESMBIM
PE3YJIBTATOM.

PeannzoBbIBaTh BOCIUTATENbHBIE BO3SMOXXHOCTH
B Pa3IUYHBIX BUAAX JNESTEIBHOCTH,
00yYaromuxcs co CJIOBECHOU (3HAKOBOI)
OCHOBOM: cucTeMaTu3anus yueoGHOro
MaTepHaa.

Hrorosasn

KOHTpPOJIbHasA padoTa 4.

[ToOyxknate oOydaromuxcsi cCooI01aTh Ha
ypOKEe MPHUHIIUIBI YICOHOUW TUCITUTUIMHEI |
caMOOpraHU3alUu.

AHanu3 KOHTPOIBHOM
paboTHI.

Koppexmuposams cBOoU 3HaHUS B
COOTBETCTBUU C IUIAHUPYEMBIM
pe3yabTaToM.

Peann3oBEIBaTH BOCIIUTATEILHBIE BO3MOKHOCTH
B PA3JIUYHBIX BUJAX JEATCIBHOCTH,
00y4aromxcs CO CIIOBECHON (3HAKOBOM)
OCHOBOI: CUCTeMAaTH3aNus Y4eOHOTO
Marepuana.

Htoropoe 3aHsaTHE




COI'JTACOBAHO:
IIpoTtokon Nel 3acenanus kadenps
EcrecTBeHHO-MaTeMaTHYECKUX JUCIUITIINH

Or« » 202 rona
3aB. kadempoii Hexkpacosa H.A
COI''TACOBAHO:

[Tporoxon Nel 3acenanust kadeapsl
EcTtecTBeHHO-MaTeMaTHYECKUX JUCITUTIIIMH

Or« » 202 ropa
3aB. kadenpoit Hekpacosa H.A
COT'JTACOBAHO:

[Tporoxon Nel 3acenanust kadeapsl
EcTtecTBeHHO-MaTEMaTHYECKUX JUCITUTIITNH

Or« » 202 rTogma
3aB. kadenpoit Hekpacosa H.A
COT'JTACOBAHO:

ITpotokoun Nel 3acenanus kadenpsel
EctecTBeHHO-MaTeMaTHYECKUX TUCLUILINH

Or« » 202 rTogma

3aB. kadempoit Hekpacosa H.A

COTI'JTACOBAHO:
3amecturens qupekropa no YBP

OT « » 202 ropa
bapanosa H.U.
COI''TACOBAHO:

3amecTuTens aupekTopa no YBP
oT« » 202 rona
bapanosa H.1.
COI''TACOBAHO:

3amecTuTens aupekTopa no YBP

OT« » 202 roma
bapanosa H.N.
COI''TACOBAHO:

3amecturens qupekropa no YBP

OT« » 202 roma
bapanosa H.U.
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