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1.AHHOTALUS
Hacrosimas nporpamMa o xumuu 11t 9 kiiacca pa3paboTaHa Ha OCHOBE:
1.®enepanbHOit 00pa30BATEIBHOM POTPAMMBI.
2.®enepanbHON paboyel MPOrpaMMBI IO MPEIMETY « XUMUSI».
3.0cHoBHO 06pa3oBaTenbHOM nporpammsl MOY Boiposckoit COLL

HOACHUTEJIbBHAA 3AIIUCKA
OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuag yueOHoro nmpenmera « XuMus» B TOCTHXKEHHE 11€71€il 0CHOBHOTO 00111ero 00pa3oBaHusi 00yCIOBIEH BO MHOTOM 3HAUEHUEM XUMUYECKOM HayKH B
MO3HAHUU 3aKOHOB MPUPO/bI, B Pa3BUTUH MTPOU3BOJUTENIBHBIX CHJI 00IIECTBA M CO3/IaHUU HOBOI 0a3bl MaTepUaibHON KYJIbTYpHI.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK paclpocTpaHuiia CBOE BIUSHUE HAa BCe 00JaCTH YeIOBEYECKOTO CYIIECTBOBAHUS, 3a/1aj1a HOBOE BHIEHUE
MHpa, ctajla HCOTbEMJIEMBIM KOMIIOHCHTOM MI/IpOBOI\/’I KYJIBTYPHI, HGO6X0)II/IMBIM YCJIOBUEM KHU3HU 06HI€CTBaZ 3HaHUEC XUMHUU CITYKUT OCHOBOM JJIL
(dbopMHUpOBaHMSI MUPOBO33PEHHUSI YENIOBEKA, €ro MpeACTaBIeHUI 0 MaTepUaIbHOM €UHCTBE MUPA; BAXKHYIO POJIb UTPAIOT POpPMHUpPYEMble XUMUEH
MPEACTABJICHUA O B3aUMOIIPEBPALICHUAX DHEPIUU U 00 OBOJIIOLWHA BCUICCTB B IPUPOJAC; COBPEMCHHAA XUMUS HAIIPpaBJICHA HAa PCHICHUC rI100aIBLHBIX npo6neM
YCTOWMYHMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPhEBOM, YHEPTETUUCCKOM, TUIIICBOU M SKOJOTUYECKON OE30MIaCHOCTH, MPOOJIEM 3paBOOXPAHEHUS.

B ycnoBusx Bo3pacTaroniero 3Ha4eHus XMMHUH B )KU3HU OOIIECTBa CYIIECTBEHHO MOBBICMIIACH POJIb XUMUYECKOT0 00pa3oBaHusl. B miane coupanuzaiiuy OHO
SBJIETCS OJTHUM U3 yCIOBUI (OPMUPOBAHUS UHTEUIEKTA JMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEeHHOMY YeJIOBEKY XUMUYECKHE 3HAaHUSI HEOOXOAUMBI JJIsl IPUOOpETEHHS 00IIEKYIbTYPHOTO YPOBHS, MTO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COLIUYME
Y OTBETCTBEHHO Y4aCTBOBATh B MHOT00Opa3HOM >KU3HU OOIECTBA, /1151 0CO3HAHUS BAXKHOCTH Pa3yMHOTO OTHOUIEHHS K CBOEMY 3I0POBbBIO U 3710 POBBIO APYTHUX,
K OKpYXaroIie NpupoIHoi cpefie, sl TPaMOTHOTO MOBEACHHUS IIPH UCIIOJIb30BAHUM PA3IMYHBIX MaTEPUAJIOB U XMMHUECKUX BEIIECTB B MOBCEAHEBHOM JKU3HMU.

Xumudgeckoe 06p330BaHI/Ie B OCHOBHOM IIIKOJIE SABJIIETCS 0a30BBLIM 10 OTHOILIEHUIO K CHCTEME 06H_IGFO XUMHUYECKOI'O O6p330BaHI/I$[. HOC)TOMy Ha
COOTBCTCTBYIOLIIEM €MY YPOBHC OHO PCAIIU3YCT IIPUCYIITUC O6I_HCMy XUMHUYCCKOMY 06pa303aHmo KIIFOUCBBIC HCHHOCTHU, KOTOPBIC OTPAKAOT r'OCYAAPCTBCHHBIC,
O6H.ICCTB€HHBIC U UHAUBUAYAJIbHBIC HOTpe6HOCTI/I. OTHM OMpeACIIICTCS CYIIIHOCTD 061].[6171 CTpaTeruun 06y‘ICHI/I$I, BOCIIMTAaHUA U PA3BUTHUA 06yqa}01u14xc;1
cpeacTBaMu y‘IC6HOFO npeamMceTa «XUMHUS.

Nzyuenue npeamera: 1) ciocoOCTBYeT peanu3ai BO3MOKHOCTEH Ul caMOpa3BUTHUSA U GOPMUPOBAHUS KYJIbTYphl TMUHOCTH, €€ 001eil 1 (yHKIIMOHATBHON
I'PaMOTHOCTH; 2) BHOCHUT BKJIaJ B (JOPMHUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB UX CAMOCTOSITENIbHON yueOHOM
JEATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHHM, HEOOX0AUMBIX KaK B IOBCEIHEBHOM JKM3HU, TaK U B MPO(EeCCHOHAIBHON AEATEIBHOCTH; 3)
3HaKOMHT €O CHenM(PUKOI HaydHOTO MBIIIJICHHS], 3aKJIa/(bIBA€T OCHOBBI IIEJIOCTHOTO B3IUIsAa HAa €IUHCTBO MPHUPOJIBI U YEIOBEKA, SIBJISETCS OTBE TCTBEHHBIM
3TarnoM B (GOPMUPOBAHUM €CTECTBEHHO-HAYYHOM IPaMOTHOCTH MOAPOCTKOB; 4) cr1ocoOCTBYET (POPMHUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUAM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHME IIKOJIBHUKOB.



Ha3zBanusbie HanpaBiieHUs B 00y4eHHH XUMUU 00ECTIEUNBAIOTCS CIEUU(DUKOM cotepKaHMsI TPEeIMeTa, KOTOPBIN SBISETCS MeIarornYecky aaar THPOBAHHBIM
OTpaskeHHeM 0a30BOI HayKW XMMUU Ha OTIPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMun 0CHOBHO IIKOJIBI OPHEHTHPOBAH HA OCBOCHUE 00YUYAIOIIMMUCS OCHOB HEOPraHNYECKOM XUMHUH U HEKOTOPBIX MOHATUN U CBEJCHUHN 00
OTJIEIbHBIX 00BEKTAaX OPTraHUYECKON XUMUH.

CrpykTypa conepsxkanus npeamera copMrupoBaHa Ha OCHOBE CUCTEMHOTO T01X0/1a K ero u3ydenuto. Cojep:kaHnue CKIIabIBAETCSl U3 CUCTEMBI IO HATHI O
XUMHUYECKOM DJIEMEHTE U BELIECTBE M CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHW30BaHbI 110 MPUHIUILY
MOCJIETIOBATEIIBHOTO Pa3BUTHS 3HAHUI HAa OCHOBE TEOPETUUYECKHUX MPEJICTABICHUN PA3HOTO YPOBHS: AaTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO
ecrecTBo3HaHus, ypoBHs [lepuoanueckoro 3akoHa /. 1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XMMHH, YIEHUS O CTPOEHUH aTOMa U XUMUYECKOU CBS3H,
MIPEACTABICHHUI 00 AIEKTPOIUTHIECKON JUCCOIMAIIMN BEIIECTB B pacTBOpax. TeopeTuuecKue 3HaHusI pacCMaTPUBAIOTCS HA OCHOBE AIMITUPUYECKH MOTYUEHHBIX
1 OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCA MOCIEA0BATENBHO OT OJIHOTO YPOBHS K IPYTOMY, BBINOJIHSASA (PYHKIIUN OOBSICHEHUS U TPOTrHO3UPOBAHUS CBOWCTB,
CTpOGHI/ISI nu BOSMO)KHOCTefI HpaKTI/IquKOFO HpI/IMeHeHI/ISI 158 HOJ'Iy"IeHI/ISI I/ISy'-IaeMI)IX BCIIIECCTB.

Takas opranusanus cogepxKaHus Kypca criocoOCTBYET MPEICTaBICHUIO XUMUYECKOI COCTaBIISIONIeH HaydHOU KapTHHBI MUpA B JIOTUKE €€ CUCTEMHOMN
npupoabl. TeM cambiM oOecrieunBaeTcs BO3MOKHOCTh (POPMUPOBAHUS Y 00YUAIOIIKMXCS [IEHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HAHHMIO M METOJIaM IO 3HAHUS B
Hayke. BaxHO TakKe 3aMETHUTB, 4YTO OCBOEHHME COACP KAHMS Kypca POUCXOIUT ¢ IIPUBJICYCHUEM 3HAHUN U3 PAHEE N3YYEHHBIX KypCOB: «OKpYKAIOIHUA MUADPY,
«buonorus. 5—7 knacce» n «Pu3nka. 7 Kaace».

HOEJN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBiieHuio nepBoCTereHHON 3HAUMMOCTH MIPU pealin3aiy 00pa3oBaTeIbHbIX (YHKIHHN npeaMeTa « XUMHUsD TPaJULIMOHHO OTHOCAT (OpMUPOBaHKE
3HAHUI OCHOB XUMHYECKON HAYKU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, TPAKTUUECKON AeATEeIbHOCTH YeJIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1adya MpeAMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKIX 3HAHUN — Ba)KHEHIIHNX (aKTOB, MOHATUH, 3aKOHOB U TEOPETHYECKUX
MOJIOKEHU, JOCTYITHBIX 0000LIEHIIT MUPOBO33PEHUYECKOTO XapaKTepa, i3bIka HayKH, 3HAHUM O HayYHBIX METO/IaX U3Y4YEHHUS BEIECTB U XUMUYECKUX PEaKIIHii,
a TaKke B (POPMHUPOBAHUY U PA3BUTUU YMEHHI U CITIOCOOOB JIESTEIBHOCTH, CBSI3aHHBIX C MJIAHWPOBAHUEM, HAOIIOIEHUEM U TIPOBEACHUEM XUMHUECKOTO
AKCIEPUMEHTA, COOIOIEHUEM TTPAaBHII O€30M1aCHOTO OOpAIeHHsI C BEIIECTBAMH B IIOBCEAHEBHON KU3HU.

Hapsny ¢ aTuM nenu u3ydeHus npeaMeTa B porpaMMe yTOUHEHbI M CKOPPEKTHUPOBAHBI ¢ YUETOM HOBBIX IPHOPUTETOB B CUCTEME OCHOBHOT'O OOILEro
oOpa3oBanus. Ceroas B 00pa3oBaHUM 0CO00 3HAUMMON MPU3HAETCS HAPABICHHOCTh O0Y4YEHHUs Ha Pa3BUTHE U CaMOPa3BUTHE JTUYHOCTH, (hopMUpoBaHue eé
MHTEJUIeKTa U 0011l KynbTypbl. OOydeHrne yMEHHUIO YUUTHCS U NPOJI0JIKATh CBOE 00pa30BaHNEe CAMOCTOSITEIbHO CTAHOBUTCS OJHOM M3 BaXKHEHIINX (PYHKIMI
y4eOHBIX MPEIMETOB.

B cBs3u ¢ atuM IIpUu U3Yy4YCHUU NTPCIAMCETA B OCHOBHOMH IIIKOJIE JOMUHHUPYIOIICC 3HAYCHHUC npnoGpeJm TaKHuC OCJINU, KaK:
q)OpMI/IpOBaHI/IC HHTCIIJICKTYAaJIbHO paanToﬁ JIMYHOCTH, TOTOBOM K CaM006pa30BaHI/IIO, COTPYAHHUYICCTBY,
CaMOCTOATCIIbHOMY IPUHATHUIO peIlIeHHfI, CIIOCOOHOM aalITUPOBATHCA K GBICTPO MCHAIOIHUMCS YCIIOBUSM KU3HU;



HaIpPaBJICHHOCTh O0YYEHHUS Ha CUCTEMAaTHYECKOE MTPUOOIICHNE YIAIIXCS K CAMOCTOSTEIbHON TTO3HABATENIbHON AEATEIbHOCTH, HAyYHBIM METO/1aM MO3HAHUS,
(hOpMHPYIOITUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUM;
obecrnieueHne yCI0BHii, CIOCOOCTBYIONTUX MPHUOOPETEHUIO 00YJAIOIIUMHUCS OTIBITA Pa3HOOOPa3HOIMA
JEATeIbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIINH ), IMEIOLINX YHHBEPCAIbHOE 3HAYCHUE JIJIsl Pa3IMYHBIX BUIOB
JeATeIbHOCTH;
(dopmupoBaHue yMEHHI OOBSICHATD U OIIEHUBATH SIBJIICHUS OKPY)KAIOLIETO MUPa Ha OCHOBAHWH 3HAHUH H
OTIBITA, TIOJTYYEHHBIX IPU U3YUYCHUH XUMHUU;
(dbopmMupoBaHHe y 00yJarONUXCsi TYMAaHUCTHYECKUX OTHOIIICHHH, TOHUMAaHUS [IEHHOCTH XUMHUYECKUX
3HAHUH [T BEIPAOOTKHU SKOJIOTUYECKH IEIeCO00Pa3HOTO MOBEICHHS B OBITY M TPYAOBOU JESTEILHOCTH B IENSIX COXPAHEHHS CBOETO 3/I0POBBS M OKPY KaIOMIeH
MIPUPOTHOMN CPEJIbI;
pa3BUTHE MOTHUBAITUH K 00YUEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHMSI 00111€4eI0OBEYECKUX [IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIIS U HANPaBICHHOCTHU JajJbHEHIIEro o0yueHusl.
COAEPKAHUE YYEBHOI'O IPEAMETA

BemecTBO M XUMHYecKas peaKkuus

[Tepuonnueckuii 3akoH. [leproanueckas cucrema xumudeckux anemeHToB J[. . MenaeneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUHN CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KalUsl, KaIbIUI U UX COCAMHEHUN B COOTBETCTBHUHU C IMOJIOKEHHUEM 3IeMeHTOB B [lepuonnyeckoit cucreme u
CTPOEHHEM HX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKON CBA3H. THIBI KPUCTAIIIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTATUIMYECKOM PEIIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukaius 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEIIeCTB (MEXAyHApOIHAS U TPUBUANIbHAS). XUMHUUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K PA3IMYHBIM
KJIaccaM HEOPTraHWYEeCKUX COCIMHEHUN, TeHeTHUeCKas CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKUX peakuii 0 pa3Iu4HbIM MPU3HAKaM (IO YUCITy U COCTAaBY yYacTBYIOIIMX B PEAKLIUU BEUIECTB, M0 TEIJIOBOMY 3h(deKTy, 1o
M3MEHEHHUIO CTETEeHEeH OKUCICHUSI XUMUYECKHIX 2JIEMEHTOB, 110 00paTUMOCTH, TIO0 YYACTHIO KaTalnu3aTropa). IK30- U SHIO0TEPMHUUECKHUE PEaAKIIIH,
TEPMOXHUMHUYECKUE YPABHEHMUS.

[Tonsitre o ckopocT xuMuueckoi peakuu. [lonstue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHATHE 0 TOMOTEHHBIX U FeTepOT EHHBIX
peakuusx. [loHaTHe 0 XUMHUYECKOM paBHOBECHH.

@akTOpbl, BIUAIONIME HA CKOPOCTh XUMHUECKON pEakliUy U MOJI0KEHUE XUMMUYECKOTO PAaBHOBECHSI.

OKHCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIINH, AIEKTPOHHBIN 0aTaHC OKHCIUTENLHO-BOCCTAHOBUTENBbHOM peakiinu. CocTaBleHUEe YPaBHEHHU OKUCIUTEIbHO-
BOCCTaHOBUTEJIHHBIX PEAKIIUH C HCIIOIB30BAaHUEM METO/1a SJIEKTPOHHOTO OasiaHca.

Teopus 3MEKTPONUTUUECKON TUCCOLMAIIUU. DJIEKTPOJIUTHI U HE- 3JIEKTPOJIUTHL. KaTHOHBI, aHUOHBI.



MexaHu3M IMCCOLMALMY BEUIECTB C Pa3IMUYHbIMU BUJIAMU XUMUYECKOU CBsI3U. CTENEHb JUCCOLMALIH.
CusnbHbIe U c1a0bIe 3JIEKTPOIUTHI.
Peakuuu nonHoro oOMeHa. Y cioBus IpOTEKaHUS peakluii HOHHOTO OOMEHa, MOJIHbIE U COKPALLEHHbIE HOHHBIE YpaBHEHUs peakiuii. CBoICTBa KUCIIOT,
OCHOBAHUH ¥ COJICH B CBETE MPEJCTABICHUN 00 AIIEKTPOIUTHICCKOM auccorranmu. KadecTBeHHbIE peakiiny Ha UOHBL. [ToHSATHE O THIPOIIH3E COJICH.
XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOJCISIMHA KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUIECKUX BEIIECTB — METAJUIOB U HEMETaIUIOB (Tpadura u
ayMas3a), CJI0KHBIX BEIIECTB (XJIOpHUIa HATPHS); UCCIIEIOBAHIE 3aBUCUMOCTH CKOPOCTH XUMUYECKOH PeaKkiuy OT BO3ACHCTBUS pa3IMIHbBIX (JaKTOPOB;
UCCIJIEIOBAHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IIPOLIECCAa TUCCOLMALIUN KUCIOT, IIEJI04YeH U coJiel (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUATIOB);
MIPOBEJICHUE OIBITOB, WITIOCTPUPYIOLIUX MPU3HAKU TPOTEKAHUS peaKkuil HOHHOro oOMeHa (00pa3oBaHueE OcajIKa, BbIIEIEHHE ra3a, 00pa3oBaHNEe BOJIbI);
OTIBITOB, WTFOCTPUPYIOIINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuil (TOpeHue, peakliuy pa3ioKeHHsl, COeIMHEHHS ); pacllo3HaBaHHe
HEOPraHMYECKUX BEIECTB C IOMOIIbIO KAUECTBEHHBIX PEAKIIMI Ha HOHBI; pEeLICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HeMmeTtayabl u ux COCIMHECHUSA

OO6mrast xapakTepucTuka rajoreHoB. OcCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTeneHn okucieHuss. CTpoeHne u GU3NIecKre CBOMCTBA MTPOCTHIX
BEIIECTB — raJIOr€HOB. XMMHUYECKHE CBONCTBA Ha MPUMEPE XJIopa (B3aUMOIEHCTBHE C METAJUIaMU, HEMETaJulaMu, Iesouamu). Xiaoposojopo. CossHas
KHCJI0Ta, XUMUYECKHE CBOMCTBA, NOJIyYeHUE, MpUMEHEHHE. [[elicTBHE XJI0pa U XJIOPOBOIOPO/Ia Ha OPraHu3M YesloBeKa. BaskHeume XIopuasl 1 UX
HaX0XJIEHHE B IPUPO/IE.

O6mras xapakrepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUST aTOMOB, XapaKTEPHBIE CTETICHH OKHCIICHHMSL.

Crtpoenue u pu3HUeCKre CBOMCTBA ITPOCTHIX BEIIECTB — KHUCIOPOJIa U Cephbl. AJITIOTPOITHBIC MOU(UKAIIUN KHCIOPOIa M Cepbl. XUMUYECKHE CBOKWCTBA CEPHI.
CepoBonopos, cTpoeHue, hu3nueckrue u Xumudecke cBoricTBa. OKCUIbI Cepbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCUA0B. CepHast KUCIIOTa, (PU3UYECKUE U
XUMHYECKHE CBOMCTBA (0011e KaK MPeICTaBUTENS Kilacca KUCIIOT U crienupuieckre). XuMUYeCKHe Peakiiy, Jiexalue B OCHOBE MPOMBIIIIIEHHOTO Criocoda
noJtyueHusi cepHoit kucnotsl. [Ipumenenune. Cosn cepHOil KUCIIOTHI, KaUeCTBEHHAs peakius Ha cynbdar-noH. Haxoxaenue cepol U €€ COeJMHEHHI B IPUPOIE.
XUMHYECKOE 3arpsi3HEHNE OKPYKaIOIIEeH Cpelibl COETUHEHUSIMU Cepbl (KHUCIOTHBIE IO/, 3arpsi3HEHUE BO3yXa U BOJAOEMOB), CIOCOOBI €ro Mpe0TBpaIleHUSI.

OO61as xapakTepucTuka 3neMeHToB VA-Tpyribl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTePHbIE CTEIICHN OKUCIICHUS.

A30T, pactipocTpaHeHue B Ipupo/ie, puandeckre u XuMuieckue cBoiicrsa. Kpyrosopot a3ora B mpupoje. AMMHAK, ero (u3nuecKrue U XMMUY eCKHe CBONCTBA,
nosyueHue u npuMernenune. Conu aMMOHUS, UX GU3NYECKHE U XMMUYECKHE CBOMCTBA, MpuMeHeHune. KadecTBeHHas peakiis Ha HOHbI aMMOHHUS. A30THAas
KHCTI0Ta, e€ MoTy4eHue, (pu3niecKkue U XuMU4Yeckue cBoiicTBa (00IIMe Kak MpeAcTaBUTENs Kilacca KUCIOT U cnenuduieckue). Mcnonp3oBaHue HUTPATOB U
CoJielf aMMOHHS B Ka4YeCTBE MHUHEPAIBbHBIX yI0OpeHUil. XUMHUUYECKOe 3arpsi3HeHNE OKPYKaIoIIel cpeibl COSTMHEHHSIMH a30Ta (KUCIOTHBIE 0K/, 3arps3HEHNE
BO3]lyXa, MIOYBBI U BOJIOEMOB).

docdop, annoTponnsie Mmogudukanuu dpocdopa, husndeckue u xumuueckue cBoiictea. Okeun pochopa(V) u hochopHas kucnora, pusudeckue u
XMUMHYECKUE CBONCTBA, moyueHue. Mcnonp3zoBanue GocdaroB B kKauecTBE MUHEPATHHBIX YIOOpEHUI.

Oo6mas xapaktepuctuka ameMeHToB |V A-rpynmnbel. OcoOeHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE CTETICHH OKUCIICHHSL.



VYraepon, aJuIOTPOIIHbIE MOTU(BHUKAIIMY, PACTIPOCTPaHEHHE B IPUPO/IE, (PU3NUECKHEe M XUMHUYECKHE CBOMcTBA. AncopOiust. KpyroBopoT yriepozaa B mpupoe.
Oxcunel yriaepona, ux (pu3nyecKkre 1 XMMUYeCKUe CBOMCTBA, AEHCTBUE HA )KUBBIE OPraHU3MBI, IOJTYYEHUE U TPUMEHEHHE. DKOJIOTHIECKUE P00 JIEMBI,
cBsizaHHBIE ¢ oKkcuoM yriepoaa(lV); runoresa rio6aabHOTO MOTEIUICHUS KIMMAaTa; ITAPHUKOBBIN A HEKT.

VYromnbHas KUCIIOTA U €€ COJH, UX (PU3NYECKHE M XMMUYECKHE CBOMCTBA, MOJTyYeHHe U MpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIINICHHOCTH U CEJTLCKOM XO35HCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUMYECKHUX BEIIECTBAX KaK O COCAMHEHUSAX yriiepoa (MeTaH, 3TaH, STHJICH, alleTHIICH, ITaHOJI, TJINIEPUH, YKCYCHAs
kucinora). Ix cocraB u xumudeckoe crpoeHue. [loHsaTre o OMOJOrHYecKr BaXKHBIX BEIIECTBAX: KHUPaxX, OCIIKax, YrIeBOJaX — U MX POJIU B )KU3HU YEIOBEKA.
MarepuanabHOE €IMHCTBO OPTaHMUECKUX U HEOPTAaHMUYECKHX COSANHEHHM.

Kpemnunid, ero pusndeckne 1 XuMHUECKUE CBOMCTBA, TIOTydeHHe U mpuMeHeHne. CoeIMHeHs KpeMHHUsI B pupoie. O0mue mpeacraBieHust 00 o Kcuie
kpemHus(1V) n kpemuueBoii kuciaore. CUIMKaThI, X UCIOJIB30BaHUE B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH. Ba)kHel1ie cTpouTeNbHbIE MaTepHaIb:
KepaMHKa, CTeKJIO, [IEeMEHT, OeTOH, kene300eToH. [IpobaemMbl 6e301acHOTr0 UCTOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU .

XUMHUYECKUH SKCIIEPUMEHT: H3ydeHHe 00pa3I[0B HEOPTaHMUECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI; MPOBEJICHNE KAUeCTBEHHBIX PEaKIiil Ha XJIOPH/I-
MOHBI ¥ HAOJIIO/IEHUE MTPU3HAKOB WX MPOTEKAHMUS; OTIBITHI, OTPaKAIOIINE (U3NIECKUE W XMMUYECKHE CBOMCTBA TAJIOTEHOB U MX COSAMHEHUH (BO3M 0)KHO
WCIIOJIb30BaHNE BUICOMATEPHAIIOB); 03HAKOMJICHHE ¢ 00pa3IiaMu XJIOPHUIOB (TAJIOTEHHIOB); 03HAKOMIIEHHE ¢ 00pa3iiaMu Cephl U €€ COeAMHEHUSIMU (BO3ZMOXKHO
UCIOJIb30BAHUE BUICOMATEPUAIIOB); HAOIIOAEHUE NTpoLiecca 00YIJIMBaHUS caxapa Mo/ JeHCTBUEM KOHIICHTPUPOBAHHOM CEpPHOM KHUCIIOTHI; U3yUEeH Ue
XUMUYECKHUX CBOMCTB pa30aBIEeHHON CEpHOM KHCIIOTHI, IPOBEIEHNE KAYECTBEHHON peakluy Ha Cyab(haT-noH U HaOMI0IeHHE IPU3HAKA €€ MPOTeKaHUS;
03HaKOMJICHHE ¢ (PU3NIECKUMHU CBOMCTBaMH a30Ta, (pocdopa u ux coeaguHEHUH (BO3MOXKHO HCIIOJIH30BaHNUE BHIEOMATEPUAIOB), 0Opa3iaMu a30THBIX U
bochopHBIX ynoOpeHuii; noaydeHne, coonpanue, paclo3HaBaHUe U U3y4€HUE CBOMCTB aMMMaKa; IPOBEACHUE KaUeCTBEHHBIX peaKkIMii Ha MIOH AMMOHHUS U
¢bocdar-1oH U n3yyeHue NPU3HAKOB UX NPOTEKAHUS, B3aUMOJIEHCTBUE KOHIEHTPUPOBAHHOM a30THOM KMCIIOTHI ¢ MEJIbIO (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAJIOB); U3yUEHUE MOJIeNIeH KPUCTAJUIMYECKUX PEeIETOK anmasa, rpaduta, QysiepeHa; 03HaKOMJIEHHE C IIPOLECCOM acOPOLUM pacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM IPOTHBOIa3a; MOJydeHHe, COOMpaHKe, paclio3HaBaHUE U U3y4eHUE CBOWCTB YIJIEKHCIIOrOo ra3a; IpoBecHNe
Ka4eCTBEHHBIX PEAKIUN Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4eHHE IPU3HAKOB MX MPOTEKAHUS; 03HAKOMJIEHHE C MPOIYKIUEH CUIIMKATHOMN IPOMBILIUIEHHOCTH;
peleHre SKCIepUMEHTaIbHBIX 33/1a4 110 TeMe «BaxkHele HeMeTanbl 1 UX COeTUHEHUSD.

MeTajuibl U MX COeAMHEHUS

OO01as XxapakTepuCcTUKa XUMHUYECKUX JIEMEHTOB — METaJUIOB HAa OCHOBaHUH UX MOJoKeHus B [lepuoanyeckoii cucteme XuMuieckux snemeHToB /1. U.
MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MEeTaJIIOB. MeTainyeckasi CBsI3b U METaJUTMYECKasi KpUCTAIMUECKas pelETKa. DIEKTPOXUMUYECKUH Psijl
HanpsDKeHUH MeTalsioB. Gu3ndeckre 1 XUMUYeCKHe CBOMCTBA MeTaluioB. O0Iue crnocoObl oaydeHus: MeTaioB. [loHsTHE 0 KOPPO3UU METANTIOB, OCHOBHBIE
CHOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBhl (CTajb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MIPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[{erounble MeTaiuIbL: TTOJI0KEeHUE B [leproanueckoit cucreme Xumuyeckux aneMeHToB . . MenneneeBa; CTpoeHHE UX aTOMOB; HAXOKICHUE B IIPUPOJIE.
duznyeckue U XUMHUYECKHUe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI ¥ TUAPOKCUIBI HATPUS U Kanus. [I[piMeHeHne MeTouYHbIX METAIIOB U X
COCJIMHECHUH.



[{esr0uHO3EMENBHBIE METAJUIBI MArHUW M KaJbLHN: NI0J0KeHUE B [leproinueckoit cucteMe Xumuyeckux aneMeHToB /. . MeneneeBa; CTpo€HUE UX aTOMOB;
HaxoJIeHue B npupojie. Puznueckre 1 XuMUYECKUE CBOMCTBA MarHus U Kaiblus. Baxkuelinue coelMHeHns Kaabus (OKCUI, TUAPOKCHA, coin ). XKEcTkocTh
BO/JIbl U CIIOCOOBI €€ yCTPAHEHHUS.

AmromuHunii: monoxenue B [lepuonnueckoit cucreme xumuyeckux 3aeMeHToB . M. MenneneeBa; cTpoeHue aTroMa; HaX0xkJIeHue B mpupoae. Pusmyeckue u
XAMUYECKHE CBOMCTBA aIOMUHMSL. AM(OTEpHBIE CBOWCTBA OKCHIA U TUAPOKCHIA ATFOMHHUS.

Kenezo: nonoxenue B [lepuoanueckoit cucreme xumuueckux ueMeHToB Jl. . MenneneeBa; ctpoeHre aroma; HaxoxaeHue B npupoae. dusndeckue u
XUMHUYECKHE CBOMCTBA xene3a. Okcuabl, Tuapokcu sl u coi xxenesa(ll) u sxeneza(lll), ux cocras, cBoiCTBa U MOJTyYEHUE.

XUMUYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3liaMy METaJJIOB U CILJIaBOB, UX (PU3NYECKMMH CBOMCTBAMU; U3yUYEHHUE PE3YyNIbTaTOB KOPPO3UU METAJUIOB
(BO3MO’KHO HCII0JIb30BAHUE BUJICOMATEPHATIOB), 0COOEHHOCTEN B3aMOAECUCTBUS OKCUAA KaJIbLIMs U HATPUS C BOJOM (BO3MOKHO HCIIOJIb30BaHHE
BUJIEOMATEPUAJIOB); UCCIIEI0BAHNE CBOMCTB XKECTKOM BOJIBI; ITPOLIECCa TOPEHHUS XKelle3a B KHUCI0po i€ (BO3MOYKHO HCIIOJIb30BAHUE BUJIEOMATEPHUATIOB);
MIPU3HAKOB MIPOTEKAHMS KaY€CTBEHHBIX PEaKIIMi Ha HOHBI (MarHusl, Kby, amoMuHus, 1uHKa, xene3a( 1) u xeneza(lll), mequ(ll)); nHabmonenue u onucanue
MIPOLIECCOB OKpAIIMBaHUsI IIJIAMEHU HOHAMH HATpUs, KaIUs U KaJblus (BO3MOXKHO UCIOJIB30BaHUE BUIEOMATEPUAlIOB); UCCIIeJOBaHHE aM(DOTEPHBIX CBOMCTB
TUAPOKCH/IA aJTIOMUHMS ¥ THAPOKCUAA [IMHKA; PEIICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelme MeTaibl U X COCTUHEHU.

XuMHS M OKPYXKAIOLIAS Cpeaa

HoBeie Mmatepuainsl u TexHosnoruu. BemectBa u MmaTepuansl B IOBCETHEBHOM KU3HU YeloBeKa. XUMHUS U 3I0pOBbe. bezonacHoe ucnoap30BaHNe BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIb Mpu XMMHUYECKHUX OKOrax U oTpaBieHUsIX. OCHOBBI 3KOJOTUYECKOM IPaMOTHOCTH. XUMUYECKOE 3arpsi3HEHHE
OKpyXarolen cpepl (peaenbHas nomyctumas KoHienTparus Bemiects — [1J1K). Posb XMy B pelieHr# 3KOJIOTHYECKUX MTPOOIIEM.

[IpupoaHble HCTOYHUKH YTIIEBOJA0POJIOB (YroJib, HPUPOIHBIN Ta3, HEPTH), IPOAYKTHI UX MEPEPaOOTKH, UX POJIb B ObITY U IPOMBIIIIIEHHOCTH.

XUMUYECKUH IKCTIEPUMEHT: U3y4eHHe 00pa3Ii0B MaTepUajoB (CTEKIIO, CIUIaBbl METAIIJIOB, OJUMEPHbBIE MaTEPHAIbI).

Me:knpeaMeTHbIe CBSI3H

Peanuzanus MCKIIPECAMETHBIX CBs3el IIpU NU3Y4YCHUU XUMUHU B 9 knacce OCYHICCTBJIISCTCA YCPE3 UCIIOJIb30BAHUC KAK O6I_HI/IX CCTCCTBCHHO-HAYUYHBIX HOHHTHﬁ,
TakK 1 HOHHTHﬁ, ABJIAIONIUXCA CUCTEMHBIMU TSI OTACIIBHBIX IMTPEAMETOB €CTCCTBECHHO-HAYYHOT'O LIUKIIA. Peanuzanus MCXKITPCAMCTHBIX CBsA3el IIpU NU3Yy4CHUU
XHMHH B 9 Kiacce OCYHICCTBJIISACTCA YCPE3 UCIIOJIb30BAHUC KaK O6I_I_II/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakKk 1 HOHSITI/Iﬁ, ABJIAOIIUXCSA CUCTCMHBIMU IJIs
OTACJIbHBIX IPEAMETOB €CTCCTBCHHO-HAYYHOT'O IIUKIIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITIOHATHUA: Hay‘IHBIﬁ q)aKT, TUIIOTE34a, 3aKOH, TCOPUs, aHaJIN3, CUHTCE3, maccn@mmunﬂ, NEpUOANYIHOCTD, Ha6JHOI[eHI/Ie,
SKCIICPUMCHT, MOACIINPOBAHNEC, U3SMEPCHUEC, MOJCJIb, SIBJICHUC, HapHI/IKOBHﬁ 3(1)(1)6KT, TCXHOJIOT s, MAaTCpUaAJIbI.

duzuka: MaTepus, aToOM, SJICKTPOH, IIPOTOH, HeﬁTpOH, HOH, HYKIIM, U30TOIIbl, paIUOAKTUBHOCTL, MOJICKYJIA, BHCKTpI/I“ICCKI/II\/’I 3apsand, IpoBO JHUKU,
MOJIYIIPOBOAHHUKHU, TUIJICKTPHUKH, (I)OTOBHGMGHT, BC€IICCTBO, TCIIO, 06’BéM, arperaTHoC COCTOSIHUC BCUICCTBA, a3, paCTBOP, paCTBOPUMOCTD, KPUCTATITIMYCCKAA
peméTKa, CIIJIaBblI, (I)I/ISI/I‘{CCKI/IC BCJIIMYNHBI, CIUHUIBI USMEPCHHU A, KOCMHUYCCKOC MPOCTPAaHCTBO, IIJIAHCTHI, 3Bé3,[[BI, COJ'IHI_IC.

buonorus: (I)OTOCI/IHTCS, JABIXaHHC, 61/10c¢)epa, 9KOCUCTEMA, MUHCPAJILHBIC y'I[06pCHI/I$I, MHKPOI3JICMCHTBI, MAKPO3JICMCHTBI, ITUTATCIIbHBIC BCIICCTBA.



I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbI, TOPHBIE TIOPO/IBI, IT0JIE3HBIE UCKOTIAEMbI€, TOTITMBO, BOIHBIE PECYPCHI.
INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

W3yuenne xumuu B 9 Ki1acce HaNpaBJIeHO Ha TOCTH)KEHUE 00YJAIOMIMMHUCS TMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX Pe3yJIbTaTOB OCBOCHHS y4eOHOTO
npeaMera.

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3yAbTATHl OCBOCHHS MPOTPaMMbl OCHOBHOTO O0IIIET0 0Opa30BaHUsI TOCTUTAIOTCS B X0JIe 0OY4YEeHHSI XUMHUH B €IMHCTBE YICOHOU U
BOCHUTATEILHOMN JCATCIIBHOCTHU OpFaHI/I3aIII/II/I B COOTBCTCTBHHU C TPpaAUITHMOHHBIMHU pOCCHﬁCKHMH COLMOKYJIBTYPHBIMU U NYXOBHO-HPAaBCTBCHHBIMU
LHECHHOCTAMMU, IPUHATBIMHA B O6HI€CTB€ IIpaBUJIaM1 1 HOpMaMU MMOBCACHUA U CHOCO6CTBYIOT mponeccaM CaMOIIO3HaHMA, CAMOPAa3BUTHUA U COUAJIN3 allTUA
00yJarouxcs.

JIM4HOCTHBIE PE3yNbTAThI OTPaKalOT C(HOPMUPOBAHHOCTD, B TOM YHUCIIE B YaCTHU:

Hanl/[OTI/[‘leCKOFO BOCIIMTAHUA

1)  [EHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUICCKOMY U HAYIHOMY HACIICINIO,TIOHMMAaHKS 3HAUCHHS XUMHYCCKOI HAYKU B K M3HU
COBPEMEHHOTO0 00IIEeCTBa, CIIOCOOHOCTH BIIAJIETh J0CTOBEPHON MH(DOPMAIHEH O MepeOBhIX JOCTHKEHUAX U OTKPBITUSX MUPOBOW M OTEUECTBEHHOW XUMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOICTBE MHpa 1 00IIeCTBa;

I'paxxnanckoro BoCnuTaHus

2)  TPEACTABICHHUS O COIMATBbHBIX HOPMAX U MPaBHUIAX MEKIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE,KOMMYHUKATHBHON KOMIIETCHTHOCTH B OOIIIECTBEHHO
MIOJIE3HOH, YueOHO-HCCIe0BATEIBCKOM, TBOPUYECKOM U APYTUX BUIAX JIEATEIBHOCTH; TOTOBHOCTH K pa3HOOOpPa3HON COBMECTHOM JIEATEIBHOCTH MPU
BBITIOJIHEHUH Y4E€OHBIX, [I03HABATEIBHBIX 33/1a4, BHIIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3JITaHUH YUE€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHHUIO
Y B3aMMOIIOMOIIIH B MPOLIecce 3TON y4eOHOM 1eATeIbHOCTH; TOTOBHOCTH OIEHMBATh CBOE MOBEIEHUE U MOCTYIKU CBOMX TOBAPUIICH C MO3UIIUU HPABCTBEHHBIX
Y TIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOI'O NTO3HAHHUA

3)  MHPOBO33PEHYECKHX MPEICTABICHHI O BEIIECTBE M XMMHUYECKOU PEaKIINU, COOTBETCTBYIONIMXCOBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U
COCTABIISOLIUX OCHOBY JIJIsl TOHWMaHUs CYIIIHOCTH HAYYHOU KapTHUHBI MUPA; MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IIPUPOIHI,
B3aMMOCBS35X YEJIOBEKA C MPUPOJIHON CPEOM, O POJIM XUMHUU B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

4)  mo3HaBaTEJIbHBIX MOTHBOB, HAITPABJICHHBIX HA MOJYYCHUE HOBBIX 3HAHHM 10 XUMHUHU, HEOOXOAUMBIX JTITI00BSICHEHUS HAOII0IaEMbIX POIECCOB U
SIBIICHUI;

5) mo3HaBaTenbHOM, MHOPMAIIMOHHON U YMTATEIBCKOM KYJIbTYPhI, B TOM YHCIIC HABBIKOBCAMOCTOSTEIBHOMN pabOThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM
TUTEPATypPOH, TOCTYIMHBIMU TEXHUYECKHUMH CPEACTBAMH MH()OPMAIIMOHHBIX TEXHOJIOTHI;



6) wuHTepeca K 0Oy4EeHHIO U TO3HAHHMIO, TF0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH KCaMOOOPa30BaHUIO, IPOSKTHON M HCCIIEI0BATEIbCKON
JEATeNbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS 00y4eHUS B AalbHEUIIEM;

®opMuUpPOBaHUS KYJIbTYPbI 310POBbS

7)  0CO3HaHUsI LICHHOCTH XXM3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKM HA3JI0POBBIN 00pa3 )KU3HU, OCO3HAHMSI IOCIICACTBUI U
HETPUSATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS aIKOTOJIS,, HAPKOTUKOB, KYPEHHSI), HEOOXOIMMOCTH COOIIOIEHHS TPaBHII 0€30aCHOCTH TPU 00p allleHNH C
XUMHMUYECKUMH BELIECTBAMU B ObITY U pealbHOM KHU3HH;

Tpynosoro Bocniuranusi

8) wuHTepeca K MPaKTHYECKOMY M3YYEHHIO MPOPECCHil U TPyia Pa3InIHOTO POJIa, YBAKCHUE K TPYLY UPE3yabTaTaM TPYAOBOH NEITEILHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAaHUM 110 XUMUH, 0CO3HAHHOTO BbIOOPA MHAMBUAYAIbHON TPAeKTOPUU MPOJOHKEHUSI 00pa30BaHUs C YUETOM
JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIEIHOM NPopecCUOHANbHOMN AEITEIbHOCTH U Pa3BUTHUS
HEOOXO0IMMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCS B MPO(ECCHOHATILHON Cpe/IE;

IKOJIOTMYECKOro BOCIIUTAHUSA

9)  9KOJIOTHYECKH I1€JIeCO00Pa3HOr0 OTHOIICHHS K IPUPOJIe KaK HCTOYHHKY JKU3HU Ha 3eMile, OCHOBE €ECYIeCTBOBAHMSI, TOHUMAHHUS IICHHOCTH 3J0POBOTO
u 6e3omacHOro 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PM3UYECKOMY U MICUXUYECKOMY 37I0pPOBbIO, OCO3HAHMS IICHHOCTH COOJIIOICHUS
MpaBUJI 0€30MaCHOTO MOBEIEHUS MTPU paboTe ¢ BELIECTBAMU, a TAKXKE B CUTYaLIUAX, YIPOKAIOIMINX 30POBBIO U KU3HHU JIIOJCH;

10) cmocoOHOCTH MPUMEHSTh 3HAHHSI, TIOJTydaeMble TIPH U3YYCHUU XUMUH, [UTS PEIICHHs 3a/1a4, CBSI3aHHBIXC OKPY)KAIOIIEH MPUPOIHOM CPEIOi, TIOBBIII CHUS
YPOBHS SKOJIOTMUYECKOI KyIbTYphl, 0CO3HAHUS I100ATFHOTO XapaKTepa 3KOJIOTUYECKUX MPOOJIeM U MyTel UX peleHus: OCPEACTBOM METOJIOB XUMUMU;

11) 9KOJIOTHYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBATLCS UM B MO3HABATEIbHOM, KOMMYHUKATHBHOM HCOIIMATIBHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocrase MCTAIIPECAMCETHBIX PE3YJIbTATOB BbIACIAOT 3HAYUMBbIC JJIA q)OpMI/IpOBaHI/IH MHUPOBO33PCHHA O6H_IeHay‘IHBIC IIOHATHUA (3aKOH, TCOpHU:, IIPUHIMII,
THIIOTE34a, (1)8.KT, CUCTEMA, IIPOLECC, SKCIICPUMCHT U I[p.), KOTOPBIC UCIIOJIB3YHOTCA B €CTCCTBCHHO -HAYYHbIX y‘le6HLIX npeaMeTax U IO3BOJIAIOT Ha OCHOBC
3HAHUM U3 ITUX npeamMcEcTOB (bOpMHpOBaTB npeaACTaBJICHUC O HGHOCTHOﬁ HaquOﬁ KapTUHC MHUpPaA, 1 YHUBCPCAJILHBIC y‘le6HLIe JnencTBus (HO3H8.B8.T€JIBHBIC,
KOMMYHUKATHUBHBIC, pel"ynﬂTI/IBHLIe), KOTOPBIC 00ecIIeunBaroT (1)0pMI/Ip0BaHI/Ie TOTOBHOCTHU K CAMOCTOATCIIbHOMY IINIAHUPOBAHUIO U OCYLICCTBJICHUIO y‘Ie6H0ﬁ
ACATCIBHOCTH.

MeTaHpeI[MeTHHC pe3yIbTaThl OCBOCHUSA 06p330BaTeJ'IBHOI71 IporpaMmsal IO XUMHUH OTPAKAOT OBJIAZICHUC YHUBCPCAJIbHBIMHA ITIO3HABATCIIbHBIMU HeﬁCTBHHMH,
B TOM YHCIJIC:

Ba3oBbIMH JIOTHYECKHMH AeHCTBUAMHU
1) yMeHHueM HCIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TIPU OCBOCHUHU 3HAHHIN: PACKPHIBATh CMBICIXUMUYECKUX MOHATHH (BBLACIISTH UX XapaKTepHbIC
MPU3HAKU, YCTAHABJIUBATH B3aUMOCBSI3b C APYTUMHU TOHSTUSMHU), HCTIOJIH30BATh MOHATHS ISl OOBSICHEHUS OT/IEIBHBIX (DAKTOB U SIBIICHUI; BBIOUPATh OCHOBAHUS



Y KPUTEPUU IS KIIACCH(PUKALMN XUMUYECKUX BEIIECTB U XUMHYECKUX PEAKLMi; YyCTAaHABIUBATH IPUYMHHOCIICACTBEHHBIE CBSI3U MEXIYy OOBEKTaMH U3YUCHHUS,
CTPOUTb JIOTUYECKUE PACCYXKACHUS (MHAYKTUBHBIE, I€yKTUBHBIE, 10 aHAJIOTHUN); 1€1aTh BHIBOAbBI U 3aKIFOUEHUS;

2)  yMCHHEM MPHMEHSITH B MPOIECCE MO3HAHUS MOHATHS (MIPEIMETHBIC U METAIPEIMETHBIE ),CHMBOJIHMYECKUE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIC B XHMUH,
peoOpa3oBEIBATh IIMPOKO NPUMEHSIEMbIE B XUMUU MOJICTIbHBIE MPEICTABICHUS] — XUMHUYECKUI 3HAK (CUMBOJI 2JIEMEHTA), XUMHUUYECKasi OpMylia U ypaBHEHHE
XAUMUYECKOH peakuy — MPH PEIICHUN YIeOHO-TI03HABATENIBHBIX 33/1a4; C YIETOM 3TUX MOJICIIbHBIX MPEICTABICHUH BBISBIATH H XapaKTepU30BaTh
CYIIECTBEHHBIE TIPU3HAKU H3y9aEMBIX 00bEKTOB — XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKIHii; BHISBIATH OOIINE 3aKOHOMEPHOCTH,
IIPUYMHHOCIIEACTBEHHbIE CBSI3U U MPOTUBOPEUHS B M3Y4aEMbIX IIPOLIECCaX U ABJICHUSX; IPEAIaratb KpUTEPUHU Ul BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEH 1
MIPOTUBOPEYUI; CAMOCTOSITENILHO BEIOUPATh CIoco0 penieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS, BBIOMpPATh Har0oJIee MO IX0 AU
C Y4ETOM CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB);

Ba3zoBbIMH HcCI€10BATEIBLCKUMH T€HCTBUSIMU

3) YMCEHHUEM HCIIOJIB30BATh MMOCTABJICHHBIC BOIIPOCHI B KAYECCTBE HHCTPYMCHTA IMO3HAHHU, a TAKXKEC BKaAYCCTBE OCHOBBI JJIs1 (I)OpMI/IPOBaHI/ISI TUIIOTE3BI I10
IMPOBEPKE MPAaBUIIBHOCTU BBICKA3bIBACMBIX CY)K)IGHI/II\/’I;

4)  mpuoOpeTeHHE OMbITA 0 TUIAHUPOBAHUIO, OPTaHU3AIMN U MMPOBEACHHUIO YUCHHUECKUX IKCIICPUMEHTOB: YMEHHE HAOJIF01aTh 3@ XOI0M IpoIlecca,
CaMOCTOSITEIIEHO MPOTHO3UPOBATH €T0 Pe3yNIbTaT, POPMYIUPOBATH 0000IIECHHUS M BBIBOIBI IO Pe3y/IbTaTaM IMPOBEJAEHHOTO OIBITA, UCCIICIOBAHUS, COCTABIIATh
OTYET O TIPOJICIIAHHON paboTe;

Paboroii ¢c unpopmaumei

5) ymeHuEM BBHIOMPATh, AHATM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIUIO PA3IMYHBIX BUIOB U (OPMITPEACTABICHHS, TIOTy4aeMYI0 U3 Pa3HBIX
MCTOYHUKOB (HAY4YHO-TIOMYJISIpHAsl IMTEPATypa XUMHUECKOTO COJIep>KaHusl, CIIpaBOUHbIe Moco0usi, pecypchl UHTepHETa); KpUTUYECKU OLICHUBATD
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIHUIO;

6) yMeHHEM MPUMEHSITH Pa3IMYHbIC METOIBI M 3aIIPOCHI [IPU MOMCKE U 0TOOpE MH(POPMAIIMU HCOOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJISl BBHITIOJIHEH U
y4eOHBIX U MT03HABATEIbHBIX 33/1a4 ONpPeAeNEHHOTO TUIIA; TPUOOpPETEHHE OTbITA B 001aCTH UCTIOIB30BaHUS UH()OPMALIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
OBJIaJICHUE KYIbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM; CAMOCTOSTENILHO BBIOMPATh ONTUMANIbHYIO (POpMY IIPEICTaBICHUS
nH(OPMALIUY U WIUTIOCTPUPOBATH PelllaeMble 3314 HECTIOKHBIMH CXeMaMHU, arpaMmMmamu, IpyruMu (Gopmamu rpaduky 1 1X KOMOMHALIUAMU;

7)  yMCHHEM HCIOJIb30BaTh U aHATU3UPOBATH B MPOIIECCe YUCOHOM U MCCIIEI0BATEIbCKOM AATEIbHOCTUHH(DOPMAIIUIO O BIUSHUN IPOMBIIIIJICHHOCTH,
CEJIbCKOTO XO0351CTBAa U TPAHCIIOPTA HA COCTOSIHME OKPYKAIOIIEH NPUPOIHOU CPEbL;

YHuBepcaibHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSIMU

8)  ymeHueM 3amaBaTh BOIPOCH (B XO/I€ qMAIora W/WIK TUCKYCCHH) IO CYIIECTBY 00CYXIaeMOil TeMbl,popMyITHpOBaTh CBOU MPETOKEHUS OTHOCHT EJILHO
BBITIOJTHEHUS TIPEIJIOKEHHOM 3a]1a4H;

9) mpuOOpETEeHHUE OMbITA MPE3CHTALUHU PE3YIbTATOB BBHITIOJHEHUS XUMUYECKOTO SKCIIEPUM CHTA
(J1abopaTopHOTO OTBITA, TAOOPATOPHOM PAOOTHI MO MCCIEAOBAHNIO CBOMCTB BEIIECTB, y4EOHOTO IPOEKTA);



10) 3aMHTEpECOBAHHOCTH B COBMECTHOMW CO CBEPCTHHKAMU IMO3HABATEILHOM U HCCIICI0BATEIbCKOMICATEILHOCTH IPU PEIICHUU BO3HUKAIOUIUX MTPOOJIeM Ha
OCHOBE y4€Ta 0OLINX HHTEPECOB U COTJIACOBAHMSA MO3ULIUH (00CYKIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPJMHALNS COBMECTHBIX JICHCTBUH,
OTIpeieNIeHNE KPUTEPUEB 110 OLIEHKE KauecTBa BHIMOJIHEHHON paboTHI U 1p.);

YHuBepcalbHBIMH PEryJIssiTUBHBIMH e CTBUSIMU

11) yMeHueM CaMOCTOSITEIBHO ONPEICISITh LEeIH JeITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISAThH, KOHTPOJIUPOBATh U IIPH HEOOXOAMMOCTH KOPPEKTHPOB aTh
CBOIO JISITEILHOCTh, BEIOMPATh Hanbo1ee F3pPeKTHBHBIE CIIOCOOBI peIIeHHs YYeOHBIX M MO3HABATEIBHBIX 33J1a4, CAMOCTOSITEIIHHO COCTABIISTh UITH
KOPPEKTUPOBATh NMPEAJI0KEHHBIN aJrOpUTM ASUCTBUN IIPU BBHIIOJHEHUH 3a/1aHUH € YUETOM MOJIY4EHHs] HOBBIX 3HaHUN 00 U3y4aeMbIX 00BbEKTaX — BEIIECTBAX
U PEaKLHsIX; OEHUBATh COOTBETCTBHE ITOJIYYEHHOTO pe3yiIbTaTa 3asiBJICHHOU LIEIIH;

12) yMeHueM UCIOJIb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, pe/jlaraéMbie B YCJIOBUU 3aJaHUH.

HNPEAMETHBIE PE3YJIbTATBI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOEHUIO 0053aTEIBHOIO COIEPKAHUS, YCTAHOBJIEHHOTO JAHHON NMpUMEpHO pabouel MporpaMMOi, BBIIEISIOT:
OCBOEHHBIE 00yUJalOIIMMUCS HaydHbIE 3HaHUS, YMEHHUS U CIIOCOObI IeHCTBUH, ciennduueckue s npeaMeTHON o0nacTu «XUMHUs, BUIbI AEATEIbHOCTH 110
MIOJIyYE€HUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETALNU, TPe0OPa30BAHUIO U MPUMEHEHHUIO B PA3JIUYHbBIX YYEOHBIX U HOBBIX CUTYalIHsIX.

[IpenMeTHbIEe pe3yabTaThl MPEICTaBICHBI OTPAXaloT CHOPMHUPOBAHHOCTD Y OOYUAIOLIUXCS CIEAYIOLUIUX YMEHUMN:

1)  packpvieamv cmbici OCHOBHBIX XMMHUYECKUX MOHITHIT: XUMUYECKHUI JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHHOH, IIPOCTOE BEIIECTBO, CJI0KHOE
BEIIECTBO, BAJICHTHOCTb, AIEKTPOOTPULIATEILHOCTb, CTENIEHb OKUCIICHUSI, XUMHUECKasl peakiis, XMuMUUeCKast CBsI3b, TEIIOBOM 3 (eKT peakiuu, MoJib,
MOJISIPHBIN 00BEM, pacTBOP; AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, HIEKTPOJIUTHYECKAs TUCCOLUAIUS, PeaKIIM HOHHOTO 0OMEHa, KaTallu3aTop, XUMUUECKOe
paBHOBecHe, 0OpaTHUMble M HEOOpaTUMbIE PEAKINH, OKUCIUTEIFHOBOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIIUTEb, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBIICHUE,
aoTponus, aM(pOTepHOCTb, XUMHUUYECKasi CBA3b (KOBaJIGHTHAs!, HIOHHAS, METa/NIN4YecKasi), KpUCTAITINUECKas peléTka, KOppo3usi METauIoB, CILIaBbl; CKOPOCTh
XUMHUYECKOHN peakiuu, mpeaenbHo gomycrumas konuenrpanus (I1/1K) Bemecrsa;

2)  uwmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUECKHUX MOHATHH (CM. I1. 1) M IPUMEHSITH 3TH MOHSATHS [TPU OMUCAHUK BEIIECTB M UX MPEBPAIICHHIA;

3)  ucnonvzosams XUMUYECKYIO CHMBOJIUKY JUIsSE COCTaBJICHUS (POPMYJT BEIIECTB M YPABHCHUN XMMUYECKUX PEaKIIN;

4)  onpedensimob BAJIEHTHOCTD M CTEIICHb OKHUCIICHHUSI XUMHUUECKHX JIEMEHTOB B COCAMHCHHUSIX PA3IMYHOTO COCTAaBa; PUHAICKHOCTD BEIIECTB K
onpeaeNnéHHOMY KJIacCy COSMHEHH 1Mo GopMynaM; BUA XUMHYECKOH CBS3U (KOBaJIeHTHAs, MOHHASI, METAIJTNYECKasi) B HEOPraHMUECKUX COSAMHEHUSX; 3apsi
MOHA 10 XUMUYeCcKoi popmyrie; XxapakTep cpeibl B BOAHBIX PACTBOpPaX HEOPraHMUECKUX COSAMHEHUM, THIT KPUCTAITNYECKON PeIETKH KOHKPETHOTO BEIIeCTBA;

5)  packpvisams cmwicn Tlepuoamueckoro 3akoHa JI. Y. MeneneeBa u IeMOHCTPHPOBATH €ro MOHUMAaHHUE: OTMCHIBATh U XapaKTEepU30BaTh TAOIUUHYIO
dbopmy Ileproanyeckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATUSA «TJIaBHas noAarpymnmna (A-rpymmna)» u «mnobouyHas noarpymnmna (b-rpymma)y,
MaJible U OOJBIINE IEPUO/IBI; COOTHOCUTH 0003HAUEHUS, KOTOPHIE UIMEIOTCSI B IIEPUOINIECKOM TaOIUIIE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKUX JIEMEHTOB (COCTaB U 3apsij Apa, 0OIIee YHUCIIO AIEKTPOHOB U PACIIpeIeICHHE UX 0 SJIEKTPOHHBIM CJI0SIM); OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B Mpeesiax MaJIbIX MEPUOJOB U IIaBHBIX MOATPYIIN C YUETOM CTPOSHHS UX aTOMOB;



6) knaccuguyuposames XUMHYECKUE FIEMEHTBI; HEOPraHNUECKHE BEIIECTBA; XUMUYECKUE PEAKLUH (TI0 YUCIY M COCTaBY YU4aCTBYIOIIUX B PEaKIIUU
BEIIECTB, 10 TEIUIOBOMY 3((EeKTy, 0 N3MEHEHHIO CTEeTIeHEH OKUCIICHUS! XUMUYECKUX IIEMEHTOB);

7)  xapaxmepuzosams (ONUCHIBATH) OOIIKE U ClICM(PUICCKHE XUMUYECKHAE CBOMCTBA MPOCTHIX U CIIOKHBIX BELIECTB, OTBEPK/1asi OMUCAHUE TIPUMEPAMHU
MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYICCKHUX peaKuHﬁ;

8)  cocmasnsme ypaBHEHUS JIEKTPOIUTHYCCKOM JUCCOLMALNY KUCIIOT, IEJIOYCH U COJICH; TIOJTHBIC M COKPALIEHHBIC YPAaBHCHHUS pEaKInii HOHHOTO OOMEHa,
YpaBHCHHA peaKHHfI, MOATBCPKAAIOMIUX CYIICCTBOBAHUC T€HETUYECKOU CBSI3U MCKAY BEIICCTBAMU PA3JIMYHBIX KJIIACCOB,

9)  packpvieams cywHOCMb OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIMIA TIOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OallaHca 3THUX PeaKIni;

10) npoenosuposamsv CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS; BO3MOYKHOCTH MPOTEKAHUS XUMUYCCKHUX MPEBPAIICHUN B PA3THYHBIX YCIOBHSIX;

11) wvlyucasIMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MACChl BEIIECTB; MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMEeHTa 10 (GopMylie COeTUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; MMPOBOIUTH PACUETHI 110 YPABHCHHUIO XUMUYECKOU PEAKITUH;

12) creoosams npaBUIIaM MOJIH30BAHKS XUMHUECKOHN MOCY/I0H U J1a00paTOPHBIM 000PYIOBaHHUEM, a TAKXKe MpaBUiaM 00paIleHus C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIUAMMU 110 BBITIOJITHEHUIO J'Ia60paTOpHI)IX XUMHYCCKHUX OIIBITOB I10 MMOJTYYCHHUIO U CO6I/IpaHI/IIO F33006p33HBIX BCIIICCTB (aMMI/IaKa u
YTJIEKHUCIIOTO Ta3a);

13) nposooumsb peakiyu, MOATBEPIKIAIOIINE KAUECTBCHHBIM COCTAB Pa3IUYHBIX BEIIECTB: PACIO3HABATH OTBITHBIM MTyTEM XJIOPHI-, OPOMHEI-, HOIUI-,
kapOoHar-, pocdar-, cunmkar-, cyabpar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHUS X HIOHBI U3YYCHHBIX METAJUIOB, IPHCYTCTBYIOIINE B BOAHBIX PaCTBOpax
HEOPraHUYeCKUX BEIICCTB;

14) npumensimo OCHOBHBIC OTIEPAIIMU MBICTUTEILHOMN IESITEILHOCTH — aHAIN3 U CHHTE3, CPaBHEHHE, 0000IIICHHE, CHCTEMATH3aIIM IO, BBISBICHUE TPUYMHHO -
CIICZICTBEHHBIX CBS3CH — JJIsl H3y4YEHUS CBOWCTB BEIIECTB M XUMUYECKUX PEAKIINI; €CTECTBEHHO-HAYYHBIC METO b TIO3HAHUSI — HAOIIOCHUE, H3MEPCHHE,
MOJICITUPOBAHUE, IKCTICPUMEHT (PEaIbHBINA U MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

Ne | HammeHoBaHue pa3aesioB H TeM KoanvecrBo yacos Jara Buabl nesitebHOCTH Buasl, JuiekTpoHHbIe (LG POBBIE)
I/ | IPOrPaMMBbI H3y4YeHHst dopmbl 00pa3oBaTe/ILHBIE PeCYPChI
KOHTPOJIst
peero KOHTPOJIBHBIE | MPAKTHYECKHE
paboThbl paboThbl
Pa3zpen 1. BemecTBo 1 XHMHYeCKHE PeaKIHH
1.1. | HoBTOpeHuUe U yriydiieHne 3HAHUI 5 1 0 02.09. XapakTepr30BaTh XHMUYECKHE 3IEMEHTBI IIEPBBIX TPEX MEPHOIOB; VcrHblit http://schoolcollection.edu.ru/
OCHOBHBIX Pa3jesioB Kypca 8 ki1acca 16.09 KaJust ¥ KaJbLus 110 UX; orpoc;
nosnoxenuto B [lepuonnueckoii cucreme /1. . Meneneesa.; ITuceMeHHbIH
KnaccudunupoBats 1 Ha3bIBaTh HEOPraHUYECKHE BEIIECTBA H3YUCHHBIX KOHTPOJIb;
KaccoB.; OMHCHIBATH OOLME XUMUYECKIE CBOICTBA BEILECTB PA3IMIHBIX
KJIaCcCOB; IIOATBEP)KIATh CBOHCTBA;
HpHMepaMt MOJIEKYJISIPHBIX YPaBHEHHH XUMUUECKHX PEaKIMil.;
OnpenensTs BUA XUMHUYECKOH CBA3M M THI KPUCTATIINUECKON PEIIETKH BEIIECTBA.
npOFHOSl/IpOBaTb CBOﬁCTBa BEIIECTB B 3aBUCHUMOCTH OT UX CTpOCHl/lﬂ.;
BricTpauBaTh pa3BEpHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MH(OPMANNIO U3 y4eOHUKA; U CIIPABOYHBIX MaTCPHAIIOB;
I'PaMOTHO UCIOJIb30BaTh U3yYEHHBII MOHATUHHBIN annapaT Kypca;
XUMUH.;
Hcnonp30BaTh NpHU BHIIOIHEHUH y4eOHBIX 3a/IaHUM 1 B TIporjecce
HCCIIEZI0BATENbCKOM e TeIbHOCTH; HayYHO-TIOMYJIIPHYIO JIUTEPATypy
XHMUYECKOTO COJIEpKaHMs; CIIPaBOYHbIE MAaTEpHAIIBI; pecypchl; MiHTepHeTa;;
1.2. | OcHoBHBIE 3aKOHOMEPHOCTH 4 0 1 19.09 PacKpbIBaTh CMBICI U3Y4aEMbIX TIOHATHH M IPUMEHATH ITH MOHSTUS TIPU ONUCAHUN Iucemennsiii | http://schoolcollection.edu.ru
XHMHYECKUX PeaKiuii 30.09 CBOICTB BEIIECTB H X HPEBPAILECHHI. ; KOHTPOJIb;

KnaccudunupoBats XMMHYIECKHE PEAKIHHU IO PA3IHYHBIM IIPU3HAKAM.;
YcTaHaBIMBATh 3aBHCHMOCTH CKOPOCTH XUMUYECKOH PEAKIUH OT Pa3IUIHbBIX
(akTopoB.; IIporno3upoBaTh BOSMOKHOCTH IIPOTEKAHUS XHMHUECKHX TIPEBPaLICHUI
B Pa3IUYHBIX yCIOBHAX.; OmpeneniTs OKHCIUTEIb H BocCTaHOBHTENs B OBP.;
CocTaBaTh 2IEKTPOHHBIN 6anaHc peaknuH.; [IpOM3BOIUTE BRIYHCIICHHUS 110
XUMUYECKHM YPaBHECHHSM. ;

BricTpanBats pa3BEépHyThIC MMCbMEHHBIC U YCTHBIC OTBETHI C OITOPOH Ha
“HOOPMAIHIO U3 yIeOHHKA U CIPAaBOYHBIX MATEPUAIIOB;

TPaMOTHO HCIIONB30BATh H3ydEeHHBIH MOHATUIHBINA almapaT Kypca XHUMHH.;
Vcnonp30BaTh IpHU BHIIONMHEHUH yIeOHBIX 3alaHUH H B IpoIecce
HCCIIe0BATETbCKOH J1eATeIbHOCTH HayIHO-IOMYIIIPHYIO TUTEPaTypy
XHMUYECKOTO COZlepKaHMs; CIIPaBOYHbIE MaTepHaIbl; pecypcsl MiHTepHeTa;

i




1.3.

3J'leKTp0.]'lHTH'—leCK2ﬂ AUCCOUANIAA.
Xumuueckue peaknuu B pacTBopax

03.10.
24.10.

PackpsIBaTh CMBICI N3y4aeMbIX [OHSTHII;

a TAKKe CMBICJI TCOPHU JIIEKTPOIUTHIECKON AUCCOLUAIH. ;

OOBSCHSTD IPUYNHEI YIEKTPOIPOBOAHOCTH BOAHBIX PACTBOPOB.;

CocraBiaTh ypaBHEHHS JUCCOLUAIIMN KUCIIOT; IIeN0YeH U coeil;

IIOJIHBIE U COKPAIEHHBIC HOHHBIC YPaBHEHNS XMMHYECKUX PEaKIUi HOHHOIO
obMeHa.; [InaHnpOBaTh M OCYIIECTBIATE HA IPAKTHKE XUMUYECKUE
9KCIIEPUMEHTBI; IPOBOIUTH HAOIIOACHNUS;

JIeNaTh BBIBOJBI I10 PE3yJIbTaTaM dKCIICPUMEHTA. ;

CrnenoBath npaBuiIaM 0e30MacHoi paboThl B 1a00PaTOPHHU IIPU UCIIOJIE30BAaHUH
XUMHUYECKON NOCYIbI M 000PYLOBaHUSL.;

ITpor3BOAMTE BEIYHUCIICHHS 10 XUMUYECKUM yPaBHCHUSIM. ;

BeicTpauBaTh pa3BEPHYTHIE MHCBMEHHBIE M YCTHBIC OTBETHI C OLOPOIl Ha HH(OPMALIUIO
13 y4eOHHUKA U CIIPABOYHBIX MaTEPHAIIOB;

IPaMOTHO UCIIOIB30BAaTh U3yYCHHBIN MOHATHITHBIN anmapaT Kypca XUMHH. ;
Vcnonb30BaTh NpHU BEIIONHEHNH Y4eOHBIX 3aJaHUi U B TIpoLiecce
HCCIJIeJOBATEIbCKOM 1eATeIbHOCTH HayYHO-NOMYJIIPHYIO JIUTEPaTypy
XHMHYECKOTO COMICPIKAHMs; CIIPaBOYHbIe MaTepHalIbl; pecypchl ViHTepHeTa;

1

ITuceMenHbIH
KOHTPOJIb;

http://schoolcollection.edu.ru
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Paznen 2. HemeTa/uibl M MX COeTHHEHUS

2.1.

O0uIast XapaKTepUCTHKA XHMHYECKUX
371emMeHTOoB VIIA-rpynnsel. 'ajorenst

14.11.

OOBACHATH 001IME 3aKOHOMEPHOCTU B U3MEHEHUH CBOWCTB HEMETAJLIOB U HX
COCIMHEHMIT B IIpeJienax MaibIX IIEPHOIOB U IIaBHBIX HoArpymm [leproanyeckoit
CHCTEMbI XMMUYECKHX IEMEHTOB C Y4ETOM CTPOCHHS UX aTOMOB.;
XapakTepu3oBath (PH3NUECKUE 1 XMMUYECKUE CBOMCTBA TPOCTHIX BEIIECTB
rajloreHoB (Ha IpuMepe XJ0pa) 1 CIOKHBIX BELECTB (XJI0pPOBOAOPOA; XI0pUaa
HATpUs); CIIOCOOBI UX TOTYYECHHS;

MIPUMEHEHHE U 3HAUCHUE B IIPUPOJIC M KU3HH YEIOBEKA.;

OnpezensiTh rajJoreHu/-HOHbI B PaCTBOPE.;

II1aHUPOBATH M OCYLIECTBIATH HA IPAKTUKE XUMHYCCKHE IKCIIEPHIMEHTHI;
MIPOBOIUTH HAOIFOICHMS;

JIeNIaTh BBIBOJIBI 10 PE3yJIbTaTaM IKCIICPUMEHTA. ;

CnenoBaTh npaBuiaM 0e30MacHOi paboThl B 1a00OPAaTOPUH IPU UCIIOJIB30BAHUU
XUMHYECKOIT TOCY/Ibl ¥ 000y OBAHNSL.

BsicTpanBath pa3BEPHYTHIC TMCHMEHHBIC H YCTHBIC OTBETHI C OITOPOIT Ha HH(OPMALHIO
13 ydeOHHKA U CIIPABOYHBIX MATEPHAIIOB;

IPaMOTHO HCIIOIb30BaTh N3YYCHHBIN TOHATHIHHBIN aNapaT Kypca XHUMHIH. ;
Vcrnons30BaTh IPH BBIMOJIHEHNH YYeOHBIX 3a1aHUH U B IIPOI[ecce
HCCIIEIOBATENBCKON e TEIbHOCTH HAyYHO-TIOMYIIPHYIO JTUTEPATY Py
XUMHYECKOTO COZEPKAHNS; CIIPABOYHbBIEC MaTEPHAIIbI; pecypchl IHTepHeTa;

i

[TuceMmenHbIH
KOHTPOJIb;
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2.2.

O01mas XapaKTepUCTHKA XHMHYECKHX
3eMeHTOB VIA-rpymnel. Cepa u eé
coeTMHEeHHs

02.12.

OOBSICHSTH 00IINE 3aKOHOMEPHOCTH B H3MEHEHNH CBOUCTB 25ieMeHTOB VIA-rpymnms! u
HX COSJUHEHUH ¢ y4ETOM CTPOCHUS HX aTOMOB.;

XapakTepu3oBaTh pU3HIECKHE U XUMHUYECKIE CBOICTBA IPOCTOr0 BEIIECTBA

Cephl M €€ COeIMHEeHNUH (CepOBOIOPO/Ia; OKCHIOB CEePhI; CEPHOI KUCIIOTHL;
cyJb(}aToB); CIOCOOBI UX MOJYYCHHUS;

MIPHMEHEHHE U 3HaYCHHE B IPUPOAE U XKU3HU YEIOBEKa.;

OmnpenernsiTe HATMYHE CyJIb(YAT-HOHOB B pacTBope.; OOBSACHATH CYIHOCTD
9KOJIOTHYECKUX MPODJIEM; CBI3aHHBIX C NIEPepadOTKOM COCNUHEHHI CEpBl.;
[TnaHupoBaTH U OCYLIECTBIITH HA MIPAKTUKE XUMHYECKHUE IKCIIEPUMEHTHL; IIPOBOAUTH
HaOJII0IEH NS,

JIeNaTh BBIBOJBI I10 Pe3yJIbTaTaM dKCIIEPUMEHTA. ;

CrenoBath npaBuiaM 0e30MacHoi paboThl B 1a00PaTOPHHU P UCIIOJIB30BAHHU
XHMHUYECKON MOCYIbI M 000PYLO0BaHUSL.;

IIpor3BOAMTE BHIYMCICHHS 10 XUMHYECKUM yPaBHEHUSM. ;

Vcnonb30BaTh NpHU BEIIONHEHNH YIeOHBIX 3aJaHUH TEKCTHI y4eOHUKA; CIPABOYHBIC
Mmarepuais! (Ilepuoanueckyio cucreMy XuMudeckux snementoB J1. M. Menneneesa;
TaOJMIy PAaCTBOPHMOCTH KHCJIOT; OCHOBAHHMII U COMeil B BOJE; DIEKTPOXUMHYECKUH Psi
HanpsDKeHUH MeTansios).; Micnons30BaTh Npy BHIMOTHEHUH yJeOHBIX 3a1aHuil 1 B
HpOLIECcCe HCCIIEA0BATENBCKOM AEATEIbHOCTH HAyIHO-TIOMYIIPHYIO JINTEPATYPy
XUMHYECKOTO COJepKaHMUs; CIIpaBOYHbIE MaTepuabl; pecypcsl UHTepHeTa;

1

ITuceMenHbIH
KOHTPOJIb;

http://schoolcollection.edu.ru




2.3.

O01mas XapaKTepUCTHKA XHMHYECKHX
371eMeHTOB VA-rpynnsl. A3oT, dpocdop
M UX COeTUHEeHHs

05.12.2022
26.12.2022

OOBSCHSTE 00MKE 3aKOHOMEPHOCTH B U3MEHEHUH CBOIMCTB 3JIEMEHTOB V A-TPyIIIB X
HX COCJUHCHHH ¢ y4ETOM CTPOCHUS UX aTOMOB.;

XapakTepu3oBaTh PU3MIECKHE U XUMUYCCKIE CBOMCTBA IPOCTHIX BEIIECTB a30Ta U
(dochopa u ux coequHEeHNH (aMMUaKa; coJield aMMOHHS1; a30THOI KHCIIOTHI; HUTPATOB;
okcuna pochopa(V) u pocdopHoit KucnoTsr;, hocharos); CrIOCOOLI UX MOTYUCHHUS;
MIPHMEHEHHE U 3HaYCHHE B IPUPOJE U XKU3HU YEIOBEKa. ;

Omnpenensts HOHBI aMMOHHMS U HocdaT-HOHBI B pacTBOpE.;

OOBSCHSTH CYLIHOCTH SKOJIOTHYECKUX MTPOOIIEM;

CBSI3aHHBIX C HAXOXKIAGHUEM COeIMHEeHHiT a30Ta U docdopa B okpyxaromieit

cpene.; [11aHupoBaTh U OCYLIECTBILATh HA MPAKTUKE XUMHYESCKHE

9KCIIEPUMEHTBI; IPOBOIUTH HAOIOACHNUS;

JieNaTh BBIBOJBI ITO Pe3yJIbTaTaM dKCIEPHMEHTA.

CrenoBath npaBuiaM 0e30MacHoi paboThl B 1a0OPaTOPHHU P UCIIOJIB30BAHHU
XUMHYECKOil TIOCY bl 1 000pyJ0BaHUSL.;

npOVISBO}ll/lTb BBIYHUCJICHUSA 110 XUMHWYECKHUM ypaBHeHl/lflM.;

Mcnonp30BaTh NpH BHITOJHEHHH y4eOHBIX 3a7aHUil TEKCThI y4eOHHKa;

cnpaBqume MaTepuaan (nepuogmqecxy}o CHCTCMy XUMHYECCKHUX 3JICMEHTOB

. 1. MenneneeBa; TabauIly pacCTBOPUMOCTH KHCIIOT; OCHOBAaHUH M COJel B

BOJIC;

INEKTPOXUMHUYECKHI Psl HANPsDKEHUH MeTanoB).; Mcrons30BaTh Iy BHITOIHEHUH
y4eOHBIX 3a7laHuil ¥ B POLIECCe UCCIIE0BATENbCKOM IESITENbHOCTH HayYHO-
MIOMYJIAPHYIO TUTEPaTypy XMMHUIECKOTO COAEPKAHU; CIIPABOYHBIE MAaTEPUATIBI;
pecypcesl MHTepHeTa;

1

ITuceMenHbIH
KOHTPOJIb;

http://schoolcollection.edu.ru




2.4.

O01mas XapaKTepUCTHKA XHMHYECKHX
3y1eMeHTOB |VA-rpynnel.
Yriepoa U KpeMHHi{ 1 HX COeTHHEHHUST

30.12.2022
16.01.2023

OOBSICHSTH 00IINE 3aKOHOMEPHOCTH B H3MEHEHNH CBOUCTB 251eMeHTOB |V A-rpynms! u
HX COSJUHEHUH ¢ y4ETOM CTPOCHUS HX aTOMOB.;

XapakTepu30oBaTh pU3HIECKHE U XUMHUYECKIE CBOMCTBA IPOCTHIX BELIECTB
yIIIepoJa ¥ KpeMHHUS ¥ UX COSIMHECHHN (OKCHIOB YIJIeposa; YrOIbHON KUCIOTEL,
KapOOHATOB; OKCHIA KPEMHUS; KPEMHUEBON KUCIIOTHI; CHIIMKATOB); CIIOCOOBI UX
MOJIyYCHYS;

MIPHMEHEHHE U 3HAaYCHHE B IPUPOAE U XKU3HU YEIOBEKa. ;

Ornpenenste kKapOOHAT- U CHIIMKAT-HOHBI B pacTBOpE.; OOBSICHATH

CYIIHOCTB SKOJIOTHYECKHX MPObIIeM;

CBS3AHHBIX C HAXOXK/ICHHEM YTJIEKHCIIOro Ta3a B OKpYXaromieil cpene.;
ViroctpupoBaTh B3aHMOCBSI3b HEOPraHNYECKUX COCAUHEHUMH yrieposa 1
OpraHUYecKuX BelecTs.; [IaHupoBaTh U OCYLIECTBISTh Ha MIPAKTHKE XUMUUECKHE
9KCIIEPUMEHTHI; IPOBOIUTH HAOIIOACHNUS;

JIeNaTh BBIBOJBI IO PE3yJIbTaTaM 3KCIEPHMEHTA.

CrenoBath npaBuiIaM 0e30MacHoil paboThl B 1a0OPaTOPHHU P UCIIOJIB30BAHHU
XHMHUYECKO MOCYIbI M 000PYL0BaHUSL.;

Vcnonb30BaTh NP BEIIONTHEHNH Y4eOHBIX 3aJaHUH TEKCTHI yueOHUKa;
CIpaBOYHBIC MAaTEPHAJIbI (l‘lepno;mqecxy}o CUCTEMY XUMHUYECKUX DJIEMEHTOB

1. . MenneneeBa; TabauIly paCTBOPUMOCTH KHCIIOT; OCHOBAaHUH U coJiell B

BOJIE;

3JIEKTPOXUMUYECKHH s/l HANPSDKEHUH MeTaluioB).; M croab30BaTh MPH BBINOIHEHUT
y4eOHBIX 3a/IaHHil U B TIPOIIECCE MCCIIE0BATEIbCKOM AEATEIBHOCTH HAyYHO-
MONYJIAPHYIO JINTEPATYPY XUMUYECKOIO COEPKAHM; CIIPABOYHBIE MATEPUAIIbI;
pecypcesl MHTepHeTa;

1

ITuceMenHbIH
KOHTPOJIb;

http://schoolcollection.edu.ru

Hroro no paszneny

24

Pazien 3. MeTa/jibl H HX COeIUHEHMSI




3.1

OO0uIue CBOIICTBA METAJJIOB

03.02.2023
13.02.2023

PackpsIBaTh CMBICI H3y9aeMbIX HOHATUH U IPUMEHSTH 3TH IOHSTHS IIPH OIIMCAHUU
CBOMCTB BEIIECTB M X HPEBPAIICHHIA. ;

OOBSCHSTH 00IINE 3aKOHOMEPHOCTH B H3MEHEHUH CBOHCTB JIEMCHTOB-METAILIOB

M UX COSJUHEHHH ¢ y4ETOM CTPOCHUS HX aTOMOB.; XapaKTepu30BaTh CTPOCHHE
METAaJIOB;

obume pu3nUecKre i XUMHIECKIE CBOMCTBA METAILIOB.; XapaKTepU30BaTh O0IIHe
CIIOCOOBI MOJTyYCHHS METaJLIOB.

CrnenoBath npaBuiaM 0e30MacHoi paboThl B 1a00OPaTOPHHU P UCIIOJIb30BAHHU
XUMUYECKON NOCYIbI M 000PYLOBaHUSL.;

IIpor3BOAMTE BEIYHUCIICHHS 10 XUMUYECKUM yPaBHCHUSIM. ;

Vcnonb30BaTh MpHU BEIIONTHEHNH yIeOHBIX 3aJaHUH TEKCThI y4eOHHUKA;
crpaBouyHble MaTepuais! (Ileproauyeckyio CHCTEMY XUMUYECKUX JIEMEHTOB

. Y. MenzeneeBa; TabauIly paCTBOPUMOCTH KHUCIIOT; OCHOBAaHHMN M COJICH B

BOJE;

EKTPOXUMHUIECKHIN DS HATPSDKEHUH MeTaioB).; Mcronp30BaTh IpH BBITOIHEHUH
y4eOHBIX 3a1aHUIl U B IIPOLIECCE UCCIIENOBATENbCKOI ASSTEIbHOCTH HAYIHO-
MOMYJISIPHYIO JINTEPATYPY XUMUYIECKOT0 COICPKAHMSI, CIIPABOYHBIC MAaTEPHUAIbI,
pecypcel MnTepHera;

1

ITuceMeHHbIH
KOHTPOJIB;

http://schoolcollection.edu.ru

3.2.

BaxkHeiimme MeTalJIbl H HX
COCIMHECHUSA

16

17.02.2023
24.04.2023

OOBACHATH 00I1IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB-METAJIOB B
rpynnax 1 uX COeMHEHUH ¢ y4€TOM CTPOCHUS UX aTOMOB.;

XapakTepu3oBaTh (pU3NUECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
METaJIJIOB ¥ UX COCJIMHEHUH (OKCHIOB; 'MIPOKCHJIOB; COJIEH); CITOCOOBI MX
MOJTy4YCHUS,

MPUMEHEHUE Y 3HAUCHUE B IPUPOJIE U KU3HU YEIIOBEKa.;

Pacrio3HaBaTh ¢ MOMOIIBIO KAUECTBEHHBIX PEAKIMH HOHBI METAJIOB

(MarHus; aTIOMUHHAS; [IMHKA; JKeJie3a; MeIn).;

[InanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI;
MIPOBOJIUTH HAOIIOICHHS;

JIe1aTh BBIBOJIBI 1O PE3yJIbTaTaM KCIIEPUMEHTA. |

CneznoBath npaBuiaaM 6e30MacHOi paboThl B 1a00OPAaTOPHH IIPH UCHIOJIb30BAHUH
XMMHYECKOU MOCY bl U 000PYAOBaHUSL.;

TIpou3BOAUTH BEIYMCICHHS 110 XUMUYECKUM YPAaBHEHUSIM. ;

BeicTpanBaTh pa3BEPHYTHIE MMCbMEHHBIC U YCTHBIE OTBETHI C OIIOPOW Ha MH(OPMALIUIO
13 y4eOHMKA M CIIPABOYHBIX MaTEPHAJIOB;

TPaMOTHO MCIIOJIb30BATh H3YUCHHBIN MOHATUIHBIN anmapaT Kypca XMMHUU.;
Vcrionb30BaTh Mpy BHINMOJHEHUH Y4€OHBIX 3aIlaHUI U B IpoLiecce
HCCIIEI0BATENILCKOM IS TEIbHOCTH HayYHO-TIOMYJISIPHYIO JINTEPATypy
XMMHYECKOTO COJIEp)KaHuUs; CIIPaBOYHbIC MaTEepUalbl; pecypchkl IHTepHeTa;

i

[TrcbMeHHBIH
KOHTPOJIb;
KonTponbHas
pabota;

http://schoolcollection.edu.ru

Hroro no pasneny:
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Pazgen 4. Xumusi M OKpy:Karomas cpeja

4.1.

BelIIeCTBa U MaTepuajbl B ;KU3HH
YeJI0BECKa

28.04.2023
15.05.2023

XapakTepu30BaTh POJIb XUMUH B PA3INUHBIX cepax AesTEIbHOCTH JIIOMeH;
OCHOBHBIE BEILECTBA U MaTepHaJIbI;

[IPUMEHSIEMBIE B )KU3HU COBPEMEHHOI'0 YEJIOBEKa. ;

OOBSACHATH yCIIOBHS 0€30MaCHOTO HCIIOIb30BAHUS BELIECTB U XUMUYECKHX PEAKIHil B
OBITY.; AHATU3UPOBATh M KPHUTHYECKHU OLCHUBATh HH()OPMALIHIO O BIUSHUH
MIPOMBIIIJIEHHOCTH; CEJIbCKOI0 X035 CTBA;

TPAHCIOPTA H JIP. HA COCTOSIHME OKPYKAIOILEN CPEJIbL.;

YMeTb 0Ka3bIBaTh MEPBYIO MOMOILb IPU XMMHUUECKUX 0XKOrax U OTPaBIICHUSX.;
[IpuHEMaTh ydacTHEe B 00CYKICHUH MPOOIEM XUMUUECKOI H 9KOIOTHUECKOM
HaIpaBIEHHOCTH;

BBICKA3bIBATh COOCTBEHHYIO ITO3UIIMIO [0 Mpo0IeMe U IpeiaraTth BOSMOXKHbIE Iy TH &
peLIeHHUs;

i

ITuceMeHHbIH
KOHTPOJIB;

http://schoolcollection.edu.ru

Htoro no pazaeny:

PezepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoxa Kosau4yecTBo 4acoB Hara
n/n
BCEro
KOHTPOJ/IbHbIE | IPAKTHYECKHE | [[jan dakT
padoThI padoTsbI
1. [ToBTopenue. [13 n 1 0 0 02.09.
[CX5 .M.
Menneneena.
2. Crpoenue aToma. 1 0 0 04.09.
XuMHYecKas CBS3b.
3. CreneHb OKUCIICHUS. 1 0 0 09.09
4. Xumuyeckue cBoiictBa | 1 0 0 11.09
pa3IUYHBIX KJIaCCOB
HEOPraHHUYECKUX
BEIIIECTB.
5. BxoHOW KOHTPOJIb. 1 1 0 16.09.
6. Knaccudukanus 1 0 0 18.09.
XUMUYECKUX PEAKIUH.
Peaxkmiuu OBP.
£ TennoBoii a3 dext 1 0 0 23.09.
XUMHYECKUX PEaKLni.
8. C 1 0 0 25.09.
KOPOCTb XUMHUYECKUX
peaKkiuu.
9. [IpakTuueckas padora |1 0 1 30.09.
Nel M3yuyenue BnusHusA
YCIOBUH MPOBEACHHUS
XUMHYECKON pPeaKInu
Ha e€ CKOpOCTb.
10. 1 0 0 02.10.
CymHocTts npornecca
ANEKTPOJIUTUYECKOM
JMICCOLIMAITUH.
11. 1 0 0 14.10.

CunbHEBIC U cIa0bIe
QJICKTPOJIUTHI.




12.

Peakiiu moHHOTO
oOMeHa.

16.10.

13.

XHUMHUYECKHE CBOMCTBA
OCHOBHEIX KJIACCOB
HEOPraHMYeCKUX
COCAUHCHUH B CBETE

T

21.10.

14.

KonTtponsHas pabora

23.10.

15.

I'maponus coien.

28.10.

16.

[IpakTnueckas pabota
Ne2Pemienne
AKCIIEPUMEHTAITbHBIX
3aj1a4 1o reme:"
CBolicTBa KHUCIIOT,
OCHOBAHMH U COJICH KaK
BIEKTPOJIUTOB"

30.10

17.

XapakTepucTuKa
raJIoreHOB.

Xiop.

02.11.

18.

XJI0pOBOJOPOI.
[Tosmydyenue u cBoiCTBA.

06.11.

19.

Consgnas kucjiora 1 eé
COJIN.

11.11.

20.

IIpakTuyeckas pabora
Ne3IlonydyeHue cosssHON
KUCJIOTHI U U3y4eHHe eé
CBOJCTB.

13.11.

21.

XapakTepucTuka
KHCTIOPO/Ia U CEpHI.
CsolicTBa 1
MIPUMEHEHHE CEPHI.

18.11.

22.

CepoBogopo.
Cynbduasl.

20.11.




23.

Oxkcun cepoi(4) .
Cepnas kuciora u eé
COJIH.

25.11

24,

Oxcup cepri(6). CepHast
KHUCIIOTA.

27.11

25.

[IpakTuyeckas padora
No4Pemenue
AKCIIEPUMEHTATBHBIX
3a1a4 mo teme: "
Kucnopon u cepa"

02.12.

26.

XapakTepucTuka azora
u ocdopa.
dusndyeckue u
XUMHUYECKHE CBOMCTBA.

04.12

27.

AMMHaK.

09.12.

28.

[IpakTnueckas pabota
NoSITonyuenue
aMMUaKa u U3y4eHue
€ro CBOWCTB.

11.12.

29.

Coin aMMOHUS.

16.12.

30.

A3oTHasg KHUCIIOTa U €€
COJIN.

18.12.

31.

docdop.

23.12

32.

docdopHas KUcI0TA U
€€ coun.

25.12

33.

XapakTepucTuka
yriepoja U KpeMHHUSL.
AnnoTtponus yriepoja.

30.12,08.01

34.

Oxcup yrnepona (2).
VYrapHslii ras.

13.01

35.

Oxcup yrnepona (4).
Yriekuciaei ras.

15.01

36.

YronpHasg KUCoTa U €€
COJIN.

20.01,22.01




37.

[TpakTuyeckas pabora
No6ITomyuenne okcuaa
yraepoja (4) u

HW3YyYECHHUE €r0 CBOMCTB.

27.01

38-
39

Kpemunit.Oxcun
KPEMHHUS

(4).

29.01,03.02

40

O06o0061IEHNE
H3YYEHHOTO.

05.02

41.

KonTtponsHas pabora
o teMe: " HemeTrasuibl
U UX coequueHus'.

10.02

42.

OO1as XxapakTeprucTUKa
METaJJIOB Ha OCHOBaHUH
nx ronoxkenud B IIT u
CTPOEHUHU UX aTOMOB.

12.02

43.

Mertamnmyeckas CBI3b.
Merammyeckas
KpHUCTaJUIMYeCKas
peméTKa.

17.02

44,

DIIEKTPOXUMUYECKUI
P HATIPSIKEHUS
METaJJIOB.

19.02

45.

XUMHUYECKHE CBOUCTBA
Y TOJTYYCHHE METAILIOB.

24.02

46.

[LémouHO - 3eMeNbHBIC
MeTaiisl. IlomoxkeHue B
MEePUOINYECKOM
TadJuLe.

CtpoeHue ux aToMOB.

26.02.

47.

duznueckue n
XUMHYECKHE CBONCTBA
HaTpus U Kalus.

03.03

48,49

OKCI/I,Z[LI H TUAPOKCHUJIBI
HaTpusA U KaJlu4.
IMPUMCHCHUC.

05.03,10.03




50.

IIlenouHO - 3eMeNbHbIE
METaJUIbl MAarHuil 1
KaJIbIIUH.

12.03

51.

XMMHUYECKUE CBOUCTBA .

JKécTkocTh BOJBI.

17.03

52.

[IpakTuyeckas pabora
Neo7 J)K&€cTKoCTh BOJEL.

19.03

53.

AroMuHUH.
ITonoxeunue B IICXD,

HaxO’JIEHHE B MPUPO/IE.

24.03

54.

dusznueckue n
XUMHYECKUE CBOUCTBA
ATFOMUHUS.

26.03

55.

AmpoTepHbIe cBOICTBa
OKCHJIa U THJIPOKCHU]IA
AITFOMUHHUSL.

31.03

56.

Keneso. Ilomoxxenune B
[Tepuouueckoit
TalJIMIIE XUMHUYECKAX
9JIEMEHTOB.

02.04

S7.

OkcHbl ¥ THIPOKCUIBI
xKenes3a IByX U
TpEXBAJICHTHEIE.

07.04

58.

CoenuHeHus xeies3a.

09.204

59.

[IpakTrueckas padoTa
Ne

8Pemienue
AKCIIEPUMEHTAJIbHBIX
3a71a4 I1o
Teme:"Mertauisr"

14.04

60.

Opl"aHI/I‘-ICCKaH XHUMHUA

16.04

61.

[IpenenvHbie 1
HENpeaeIbHbIE
YTJIEBOJAOPOIbI

21.04




62. 1 0 0 23.04
[Tonumepsr.

63. TIpouzBomHbIC 1 0 0 28.04
yraeBo10poa0B. CiupThl

64. | Kap6oHoBbie 1 0 0 30.04
KUCI0THI. CII0KHBIC
a¢upsL. Kupsl

65. 1 1 0 05.05
YrieBro b

66. .Amunokucnotel.benku |1 0 0 12.05

67 HroroBasi KOHTpoOIbHAS 14.05
paboTa 3a Kypc 1 0 0
OCHOBHOM IIKOJIBI.
DKoslornyecka 19,21

68 KOJIOTHYeCKast 1 0 0
IPaMOTHOCTB

OBIIEE KOJIMYECTBO 68 |4 8

YACOB I10 ITPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus. 9 knacc/Pymsurtuc I'.E., ®enpaman @.1°., AkunonepHoe obmectso «M3natenbcTBo
«IIpocsemienuey; Beenure cBOii BapuaHT:

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1.H.U. I'abpyceBa Pabouas teTpans 9 kiacc

2. M.A.Ps60B COOpHHMK 3a/1a4 U YIPAKHEHUH 110 XUMHUH
3.A.C. Kopouienko KM Xumus 9 knacc

4. T.A.bopoBckux TecTsl o xumMuu 9 Knacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Poccuiickas snexTpoHHast mkona. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Kypuan «Xumus u xusnb»io - https://hij.ru/

4. TTogbopHa nuTepartypbl o xumuuto - http://c-books.narod.ru/



5. Kypnan " 1 cenrsiops" - https://1sept.ru/
6. Mudoypok - https://iu.ru/video-lessons

7. COOpHHUK cTaTell 0 XUMUYECKHUX JIEMEHTaX, MJUTIOCTPUPOBAHHBIN OMUCAHUEM SKCIIEPHUMEHTOB.
http://www.periodictable.ru



MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUWE OBPA30BATEJIBHOI'O ITPOINECCA

YYEBHOE OBOPYJOBAHHUE

Komnexuun

OcHoBHbIE BUIbI IPOMBILIIIEHHOTO ChIpbsl. YacTs 1 2
OcHoBHbIE BUIbl IPOMBILLIIIEHHOTO ChIpbs. YacTh 2 2
Meranisl 2

Antomunnii 1

Crekyio u u3zenus u3 crexia 1

Tommso 1

Hedts 1 mpoaykTsl €€ nepepaboTku 1

[Tnactmaccer 1

© 0N O O B W DN P

Kayuyk u mpotykThl ero nepepaboTku 1
10 IlIxana TBépmoctu 1
11 HabGop XMMHYECKUX JIEMEHTOB 1
Moaenu
Habops! mist MoaenupoBaHus
1 Habop tpadaperoB mozeneii aromoB 1
2 Habop a1 MoieTMpoBaHUS 3JIEKTPOHHOTO CTPOCHHUS aTOMOB |
3 Habop ans MoaenupoBaHus MOJICKYJT HEOPTAaHUUECKUX COSTMHEHUH |
4 HabGop 1 MOJIETMPOBAHMS MOJIEKYJI OPTaHUYECKUX COSAMHEHUH |
5 HabGop mojeneit aToMOB JIJIsl COCTaBJICHHS MOJIeTIeH MOJIeKy: JlabopaTtopHbiid 1 Moaens
"KpucramnmyeckasipemneTka" 1eMOHCTpAIIMOHHAS
JIén 1
VYraekucinslid raz 1
Oymnepen 1
Anmas 1
I'padur 1
Oxcupn kpemHus 1
Mens 1
Maruwuii 1

© 00 N O OB W NP

Kemeszo 1

10 Kamennas conn 1

11 Mopaens cTpoenue aroma |

Ta6mumb Havana xumun (apt. 5-8671-018)

XHUMUYECKHE 3HAKK M aTOMHBIC MACChl BAKHEHIIINX YJIEMEHTOB
PacripocTpaH€HHOCTh XUMUYECKHX JIEMEHTOB

@DOpMBI CYIIECTBOBAHUS XUMUYECKUX AIEMEHTOB
BemecTBa MONEKyIIpHOTO U HEMOJIEKYIIPHOTO CTPOCHUS
CrpykTypa U3MEHEHHS BEIIECTB

CriocoOsI pa3aeneHus cMecei

XuMHUUYECKUE 3HAKHU U (DOPMYITBI

CocraBnenue (GopmyIl Mo BaJIGHTHOCTH

© 00 NOoO Ok W NP

Moub - eguHHUIIA KOJIMYECTBA BEIleCTBa



10 ®usnyeckre BEIUMYNHBI BRIPAKCHHUS TOPIHNA BEIIECTBA

11 Ilpu3Haku 1 ycli0BUs IPOBEICHUS XUMUYECKUX PEAKIUI

12 Tumbl XUMUYECKUX PEAKIIHIA

13 Bozayx. Kucnopon. ['openue

14 Crpoenue miameHu

15 Cocrasiienue hopmyn cosei

16 I'eneTndeckas CBsI3b KJIACCOB HEOPTaHMYCCKUX BEIIECCTB

17 Bomopon

18 Xumudeckue peakiuu

OcHoBbI xMMHYCCKHX 3HaHUH(apT. 5-8707-006)

19 Ilepuoanueckas cuctema xumuaeckux emeHToB J[.M.Menneneesa 20 Tabnuma
PacTBOPUMOCTHBEIIECTB B BOJIE

21 TpaBwiia moBe/IeHUS B KAOWHETE XUMUHU

22 3Haku

23 TexHuka 6€30MaCHOCTH MTPOBEJICHNUS OTIHITOB

24 Texnuka 0€30TIaCHOCTH TpU paboTe ¢ razamMu

8 - 9 kmmaccwr (apt. 5-8478-020) 25 BaneHTHOCTH

26 OTHOCHTENbHAS aTOMHAS U MOJICKYIISIpHAst MacChI

27 CtpoeHne aToMa. U30TOIIBI

28 O0Opa3oBaHre KOBAICHTHON M HOHHOW XUMHUYECKOU CBSI3U

29 DIeKTpOHHBIE CIION ATOMOB JIEMEHTOB MAJIBIX TIEPHOJIOB

30 OKUCIHTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUU

31 Tumbl KPUCTATUTMYECKUX PEIIETOK

32 Peakiiuu oOMeHa B BOJHBIX pacTBOpax

33 BaxxHeiilne KUCIOThI U UX COJIH

34 Knaccudukanus OKCHI0B

35 Kitaccudukanus ocCHOBaHHIMA

36 Knaccudukaruys Kuciort

37 I'enernyeckasi CBSI3b BAKHEHIIINUX KJIaCCOB Heopranmdeckux Bemiects 38 Okpacka HHAUKATOPOB
Bpa3JIUYHbIX Cpellax

39 DneKTpoauTHYeCKas JUCCOLUAIUS

40 3aBUCUMOCTb CKOPOCTH PEaKIUU OT Pa3IMYHBIX (PaKTOPOB

41 Tunbl XUMUYECKUX pEaKIHi

42 O6paTuMble peakIuu

43 Boznyx. Kucnopon. 'openue

44 CrerneHb OKUCIICHUS

Heopranundeckas xumusi(apt. 5-8701-009)

45 HomeHkmartypa coneit

46 Kpucranmsl

47 XuMuyeckas CBs3b

48 BaneHTHOCTh

49 Monenu aToMOB HEKOTOPBIX JIEMEHTOB

50 buHapHbIe COeTUHEHHUS

51 Crpoenue aToma

52 DnekTpoHHas OpOUTaIb

53 CreneHb OKHCIEHUS



PacTtBOpBI.
DnekrpoauTHueckas auccoranus(apt. 5-8687-013)

54 JlucniepcHbIE CUCTEMBI

55 CBoiicTBa BOJIBI

56 KpuBble pacTBOPUMOCTH BEILIECTB

57 CriocoObI BbIpaKeHUST KOJTMIECTBEHHOTO COCTaBa PaCTBOPOB 58 DIIEKTPOJIMTHI THAPATAINS HOHOB
59 PactBopeHue BeUIecTB ¢ HOHHOH CBSI3BIO B BOJIE
60 PacTBopeHue BeniecTB ¢ KOBAJICHTHOM MOJISIPHOM CBsA3bI0 61 KHCI0THO-OCHOBHBIE peakiyuu
62 Peakunu noHHOTO OOMEHa

63 I'maponu3 comeit

64 MoHHUTHI

65 Cpena BOIHBIX PacTBOPOB

Howmenknarypa 121 bunapHble coeqMHEHUS

66 Homenkmnarypa coseit

67 HoMeHKkmaTypa OpraHMYeCcKUX COeINHEHHH

68 I1penenbHbBIE YIIIEBOI0POIBI

69 HenpeenbHbBIE YTIIEBOI0POIBI

70 dyHKIMOHATEHBIE IPOU3BOTHBIE YTIIEBOOPOIOB
Crpoenue BeliecTa

71 Ctpoenue aroma

72 DyeKTpoHHAast OpOUTAIH

73 Mopenu aToMOB HEKOTOPBIX JIEMEHTOB

74 Kpucramisl

75 Xumuueckast CBs3b

76 BaneHTHOCTh

77 CreneHb OKHCIICHUS

OBOPYJIOBAHME JJI51 IPOBEJEHUS JIABOPATOPHbBIX, IPAKTUUYECKHUX PABOT,
NEMOHCTPALIUN

N3meputenbHbie TPpUOOpHI

Becrwl Texunyeckue 10 1000 r ¢ rupsimMu

Becol yuennueckue 10 200 r ¢ rupsimu (OHOJIOTHYECKHE)
Becsl qis ceinmyunx marepuanos 10 200 r ¢ rupsiMu
Becsl anexrponnsie DijitalScale

Tepmometp cniupToBoii 10 1000C

S

Ha6op apeomerpos (20 mit.)

HarpeBarenbHble prOopsI

7. HarpeBatenb 1t IPOOUPOK IEKTPUUECKUI

8. bans naboparopuas komOuHupoBanHas (bJIK)

9. Ilnutka snekTpuyeckas ogHoKoH(popouHas "Bacumuca"
10. CriuproBku 100 mn

11. CriuproBku 200 min

JleMOHCTpalMOHHbIE



12.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

KoMmnekT nocyipl 1eMOHCTPAMOHHBIHN ¢ npuHauieskHoCcTsIMU 13. Habop no xumuu ¢
PE3b00BBIMUCOCTUHEHUSMU

[TpuGop mnst monmydenus u cOopa razos (IEMOHCTPALMOHHBIH)

Habop ans anekrponu3za (1eMOHCTPAIMOHHBIH )

Cronuk noaAbEMHO-TIOBOPOTHBIN € 2-M$l INIOCKOCTSAMHU
Cronuk nogbemusiit 200x200 mm

Cronuk nogbemusiit 150x150 mm

HTaTuB A8 XUMUYECKUX CTAKaHOB

HItatuB nabopatopusiii xumudeckuii (I1JIX)
CrienmanusupoBaHHble TPUOOPHI U anmnaparsl Annapat Kunna
Anmnapar ['opmana

[Tpubop 1t UILTFOCTPAIIH 3aBUCUMOCTH CKOPOCTH XUMHUECKON peakinu oT ycinoBuit 24. [1pubop
JUIATIONYYEHHUS TaJIONJAIKaHOB

[Tpubop 1t HIUTIOCTPAIMK 3aKOHA COXPaHEHUSI Ta30B
[Tpubop 11t onpenenenrs cocTaBa Bo3ayxa

[Tpubop 1t OKUCTIEHUS CIUPTa HaJl MEIHBIM KaTaJu3aTopoM
[Tpubop st U3yvyeHus ra3oBbIX 3aKOHOB (J1a00paTOPHBIIN)
Komonka agcopormonnas KA

O3onHatop

[TpuGop ni1st MosTydeHus pacTBOPUMBIX TBEP/IBIX BEILIECTB
MarsuTHas Melanka ¢ MaHOMETPOM

pH-meTp

Amnmapat (yCcTaHOBKA)JIsl JUCTHUIUISIIH BOJIbI

ATIXP

KomruiexTsr JUIA J'Ia60paTOpHBIX OIIBITOB U MPAKTHYCCKHUX 3aHATHH M0 XUMUH

36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54,

JloTok ¢ mocy10#l ¥ MPUHAJICKHOCTSIMH JUIsl YU€HUYECKOTO dKCIIEpUMEHTA
MuxkponabopaTopusi o XUMHUU

HITXJT Ne 568

[ltatuB madoparopuslii (LL1JI0)

Ha6op no snekrponusy (1abopaTopHbIii)

[Tpubop 1st MoTydeHUs TaIONAaIKAaHOB M CJIOKHBIX 3(UpPOB 1a00paTOPHBIN
[Tpubop st momyueHus u coopa razoB

KommiekT npooupoxk (I1X-14, I1X-16) 10 mr.

Jlepxatens i MpoOHpOK

TaTuB A mpoOHpPOK

KommunexT crexnsiHHbIX najgouek 10 mr.

KoMITIeKT CcTeKIIHHBIX TpyOOoUeK

KommnekT mpobok

Yamiku BeITIapuBaTeIbHbIC

JIoXKKH JUIS CKUTAHUS BEIIECTB

HIumie! TUTENbHBIE

Turmm

ITectuk u cTynka

XUMUYECKUE CTAKaHbl CTEKIT. EMK. 50 M1



55. Xumuueckue ctakaHbl cTeKII. MK, 100 Mt
56. Xumuueckue cTakaHbl CTeK. MK, 250 M
57. BopoHKU CTEKJISIHHBIE JIaDOpaTOpPHBIE

58. M3mepuTtenbHbIC ITUITAHIPHI

59. Men3ypku

60. Kouba mmockotoHHAs
61. BopoHka aenuTeibHas






	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ

