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HHOACHUTEJIbBHAA 3AIINCKA

Pabowas mporpamMma mo XuMuu Ui oOydarommxcs 8-9 KJIacCoB COCTaBlieHa Ha OCHOBe TpeOoBaHWMA K pe3ynbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNbHON MPOTpaMMBl OCHOBHOTO 0O0IIero o0pa3oBaHUs, MpeACTaBIeHHBIX B DeaepabHOM roCylapCTBEHHOM 00pa3oBaTeIbHOM CTaHAAPTE
OCHOBHOTO 0011ero o0pa3oBaHus, ¢ YYETOM paclpeAeiaEHHbIX [0 KJaccaM IpOBEpsAeMbIX TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTebHON MPOTpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs M JIEMEHTOB COJEP)KaHUs, NMPEICTABICHHBIX B YHUBEPCATHHOM KoaupukaTrope mo
XMUMHH, a Takke Ha ocHoBe [IpuMepHOI mporpaMMbl BOCHHUTAHHUS OOY4aroIIMXCS MPHU IOJIYYEHHH OCHOBHOTO 00IIero oOpa3oBaHUsS M C YU4ETOM
Konuenuuun npenoaaBanust ydyeOHOTo npeaMera «XuMHs» B 00pa3oBaTesbHbIX opraHuzanusax Poccuiickoit denepanuu, peaqu3yrommX OCHOBHbBIE
o61eoopaszoBaTenbHbIe Tporpammel (yTB. Pemenuem Komnernn Munnpocsemenus: Poccun, mpotokost ot 03.12.2019 N [TK-4BH).

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMHWS»

Bxnag yuebnoro mpeamera «XuMHUsS» B JOCTHKEHHUE €€ OCHOBHOTO 00IIero oopa3oBaHus 00OyCIIOBIIEH BO MHOTOM 3HAa4Ye€HHUEM XHMHYECKOM
HAYKHU B [TO3HAHHUHU 3aKOHOB ITPUPO/JIbI, B PA3BUTHUH IMMIPOU3BOJUTCIIEHBIX CHUJL O6I].[GCTBa U CO3JaHNU HOBOI1 0a3bl MaTepHaHBHOﬁ KYJIbTYPBI.

XUMHS KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHWiIa CBOE BIUSHUE HA BCE 00JIACTH YEIOBEUYECKOTO CYIIECTBOBAHUS, 3a7ajIla HOBOE
BUJIEHUE MHpA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOM KYIbTYpbl, HEOOXOIUMBIM YCIOBHEM >KU3HHM OOIIECTBA: 3HAHUE XUMHUU CIYKUT
OCHOBOI /U1 (POPMUPOBAHUS MUPOBO33PEHHSI YETIOBEKA, €r0 MPEACTaBICHUI 0 MaTepualbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPatoT GopMUpyeMbIe
XUMHEH TPEJCTaBICHUS O B3aMMOIIPEBPAILEHUSAX SHEPTUU M 00 SBOJIONUHM BEHIECTB B NMPUPOJE; COBpEMEHHAs XMMHs HaIpaBlieHa Ha pelIeHUe
rI00aNBHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPIETUYECCKOM, MUIICBONH M KOJOTHMUECKOW OE30TacHOCTH, MpoOIeM
3/IpaBOOXpPaHEHHUSI.

B ycnoBusx Bo3pacTaromiero 3HadeHHs] XMMHUU B JKM3HHM OOIECTBAa CYHIECTBEHHO MOBBICKJIACH POJIb XUMHUYECKOTO OOpa3oBaHus. B ruiane
COLIMANIU3allMU OHO SIBJISIETCSA OJHUM U3 YCIOBUI (POPMUPOBAHUS MHTEIJIEKTA IUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHUAL.

CoBpeMEHHOMY YeJIOBEKY XMMHUECKHE 3HAHHsI HEOOXOAUMBI 1711 IPpUOOpEeTeHHs OOIIEKYIbTYPHOTO YPOBHS, MTO3BOJISIOIIETO YBEPEHHO TPYIUTHCS B
COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOpPa3HOM >KU3HM OOIIECTBA, JUIsl OCO3HAHUS BAKHOCTH Pa3yMHOTO OTHOIICHHS K CBOEMY 3JJ0POBBIO U
3I0POBBIO JIPYTHX, K OKPYXKarollel MPUPOIHON cpelie, A IPAaMOTHOIO IMOBEACHHUS MPH HCIOIb30BAHUHM PA3UYHBIX MAaTEPHAIOB U XUMHUYECKHX
BEIIECTB B MIOBCETHEBHOM KU3HU.

Xumuyeckoe oOpa3oBaHHEe B OCHOBHOM IIIKOJIE SIBISETCS 0a30BBIM MO OTHOIIEHHUIO K cHCTeMe O0IIero xumudyeckoro obpasoanus. [lostomy Ha
COOTBETCTBYIOIIEM €MY YPOBHE OHO peaju3yeT MPUCYIIHe OO0IIeMy XHMHUYECKOMY OOpa30BaHHIO KIIIOUEBBIE IIEHHOCTH, KOTOpBIE OTpPa)xaroT
rocy/lapCTBeHHbIE, OOIIECTBEHHbIE U MHIMBUIYyaJbHbIE MOTPEOHOCTH. DTUM OIpeAessieTcsl CYIHOCTh OOIIel cTpaTeruu 00y4eHUs, BOCIIUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEICTBAMHU YUE€OHOTO MpeaMeTa « XUMUsD».

Nzyuenne mpenmera: 1) crmocoOCTByeT peanu3alid BO3MOXKHOCTEH Al caMoOpasBUTHUS U (POPMHUPOBAHHS KyAbTYphl JTUYHOCTH, €€ 0Olel u
(YHKIIMOHATBHOW TPaMOTHOCTH; 2) BHOCHT BKIaJ B (OpMHpOBaHHE MBIIUICHUS W TBOPUYECKUX CHOCOOHOCTEH TMOJPOCTKOB, HABBIKOB UX
CaMOCTOSITENIbHON y4eOHOW JesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATENbCKIX YMEHUN, HEOOXOIMMBIX KaK B MOBCEAHEBHOW KU3HU, TaK U B
npodeccuoHaNbHON AeATeNbHOCTH; 3) 3HAKOMUT CO CMEeUU(UKONW HAyYHOTO MBIIUICHHUS, 3aKIaJbIBA€T OCHOBBI I[EJIOCTHOTO B3TJIsa Ha €IWHCTBO
MPUPOABI M YETOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOU TPaAMOTHOCTH MOJAPOCTKOB; 4) crmocoOCTBYyeT



(OpMUPOBAHHIO LIEHHOCTHOTO OTHOLICHHS K E€CTECTBEHHO-HAYYHBIM 3HAaHUSM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOHM BKJIAJ B 3KOJOTMYECKOE
00pa3oBaHUE MKOJTHHUKOB.

Ha3Bannble HampaBieHHs B OOy4e€HUM XHMHUU OOECIEUMBAIOTCS CHEHU(PHUKONW COAEp)KaHUS MpeaMeTa, KOTOPBIA SBIAETCS MEAarorHyecKH
a/IalITUPOBAHHBIM OTpa)KeHUEM 0a30BOM HAyKU XMMHH Ha ONpeAeNEHHOM dTare e€ pa3BUTHS.

Kypc xuMun 0CHOBHO# HIKOJIBI OPUEHTUPOBAH HA OCBOCHUE 00YYAIONIUMICS OCHOB HEOPTAaHUYECKOW XUMHUH U HEKOTOPBIX MOHATUH U CBEJICHHUNA 00
OTJIENbHBIX 00BEKTAX OPraHUYECKON XUMUH.

Crpykrypa coaep:xaHus npeaMera copMUpPOBaHAa HAa OCHOBE CHCTEMHOIO MOJX0Ja K ero m3ydeHuro. CoJepiaHue CKJIaJbIBA€TCSl U3 CHUCTEMBbI
MOHATUM O XMMHMYECKOM JJIEMEHTE M BEIIECTBE M CUCTEMBI MOHATUM O XUMHUYECKOW peakuuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPraHHW30BaHbI 110
MIPUHILINITY TTOCJIEI0BATEIBLHOIO Pa3BUTHUS 3HAHMM HAa OCHOBE TEOPETHYECKMX IPEICTABICHUN PAa3HOrO YPOBHS: aTOMHO-MOJIEKYJISIPHOIO Y4EHHUS Kak
OCHOBBI BCEr0 €CTeCTBO3HaHMs, ypoBHs [lepmoanueckoro 3akona /[. M. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XMMHH, YUCHHSI O CTPOCHUHM aToMa U
XUMUYECKON CBSI3HM, MPEACTABICHUN 00 3JEKTPOJUTHUYECKON NUCCOLMAIMM BEIIECTB B PAacTBOpax. TeopeTuuecKkre 3HaHMUsI pacCMaTpPUBAIOTCS Ha
OCHOBE SMITMPUYECKH IMOJIYYEHHBIX M OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIIEIOBATENLHO OT OJHOTO YPOBHS K JAPYroMy, BBINOJHAS (DYHKIIMHU
00BSACHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS U BOBMOKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U MOJTyYEHHUS U3y4aeMbIX BEIIECTB.

Takas opraHmzanus cojep)kaHusi Kypca CIHOCOOCTBYET MpPEACTAaBICHUI0 XMMHUYECKOM COCTaBISIONIEN HaydyHOM KapTHUHBI MHpa B JIOTHKE €€
CUCTEeMHOM mpupobl. TeM cambIM 00ecreunBaeTcsi BO3MOKHOCTh (POPMUPOBAHUS Y 00YHarOMIMXCsl [IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U
METOJIaM TO3HaHUs B HayKe. BaxXHO TaxkKe 3aMETUTh, YTO OCBOEHHE COJIEPKaHUS Kypca IMIPOUCXOUT C IIPUBJICYCHUEM 3HAHUN U3 paHEee U3ydeHHBIX
KypcoB: «Okpyxarmuii Mup», «buosorus. 5—7 kimacce» n «®@usnka. 7 Kimacey.

HEJA U3YYEHUS YYEBHOT'O IPEJIMETA «XUMMUS»

K nHanpaBieHuio mnepBOCTENEHHONW 3HAUYMMOCTH TpU peanu3aluu oOpa3oBaTeNbHBIX (QYHKUMNA mpeamera «XUMHsD TPAJAULHUOHHO OTHOCST
(dhopMHpOBaHKE 3HAHUI OCHOB XMMUYECKOW HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM IeATEIHbHOCTH YeJI0OBeKa U KaK OJIHOTO
13 KOMIIOHEHTOB MUPOBOW KYJIBTYpHI. 3a/lauya IpeaMeTa COCTOUT B (GOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUM — BaKHEHIINX (DaKTOB, MOHATHUH,
3aKOHOB M TEOPETUYECKHX IOJI0KEHHM, NOCTYMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO XapaKTepa, si3blka HAyKH, 3HAHUM O HaydHBIX METOJax
M3YYEHHUS BEIIECTB U XUMHUECKUX PEaKIIMii, a TaKke B (POPMUPOBAHUU U PA3BUTHH YMEHHI U CIOCOOOB AEATEIHLHOCTH, CBA3AHHBIX C IUIAHUPOBAHUEM,
HaOJI0/ICHUEM U MPOBEACHUEM XHUMUYECKOTO 3KCIIEPUMEHTA, COOII0ICHIEM MpaBuil 0€3011aCHOro 0OpalleHus C BEIIeCTBaMU B TOBCEIHEBHOI JKU3HU.

Hapsiny ¢ 3TuM 1enu u3ydeHus mpeaMera B IporpaMMe YTOUYHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOTO
obmiero obpazoBanus. CerogHsi B 00pa3oBaHuU 0cO00 3HAYMMON MPU3HAETCS HAMPABJICHHOCTh OOYYEHHs] HA Pa3BUTHE U CAMOPA3BUTHUE JIMYHOCTH,
dbopMupoBanne e€ MHTEIJIEKTa M 0o0mmeld KynbTypbl. OOyueHue yMEHHUIO YUHUTHCA W MPOJOKAaTh CBOE 0Opa3oBaHHE CaMOCTOSITEIBHO CTAaHOBUTCS
OJIHO U3 BaKHEUITNX (DYHKIMI y4eOHBIX MPEIMETOB.

B cBs13u ¢ 3TUM IpU U3yUEHUU IIpeaMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEe 3HaYeHUE MPUOOPENN TaKue 1ed, KakK:

(dhopMHUpOBaHKE UHTEIUIEKTYaTbHO PAa3BUTOMN JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MIPUHITHIO PEIICHHH,

CIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOUINMCS YCIIOBUSM KU3HU;

HAIMpPaBJICHHOCTh 00YUEHHUsI HAa CUCTEMAaTUYECKOE MPUOOIICHNE YIalUXCsl K CAMOCTOSITEIbHOM TTO3HABATEILHOM JIESATEILHOCTH, HAYYHBIM METO/1aM

MO3HAHUs, (POPMUPYIOIIUM MOTHUBAIUIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

obecrnievyeHne yCiIoBHii, CTOCOOCTBYIONIUX MPHOOPETEHUIO 00YJaIOIIUMHUCS OTIBITA PAa3HOOOPA3HOM eI TENbHOCTH, TO3HAHKS M CAMOTIO3HAHUS,

KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI ), IMEIOIINX YHUBEPCATLHOE 3HAUCHUE ISl PA3IMYHBIX BHJIOB ACITEIbHOCTH;



(dbopmupoBanue yMeHH OOBSICHITD U OLEHUBATH SIBJICHUS OKPY)KAIOLIETO MUpa Ha OCHOBAHWY 3HAHUH U OTIBITA, OJYYEHHBIX [IPH U3YUCHUH
XUMUH;

(dopmupoBanue y 00y4Jaronuxcs T'yMaHUCTHIECKUX OTHOIICHUH, MOHUMAaHUS LIEHHOCTH XUMHUYECKUX 3HAHUN JJIs1 BBIPAOOTKH HKOJIOTHUECKU
1eJIeCO00pa3HOTO MOBEACHHS B OBITY M TPY/IOBOM JACATEIILHOCTH B IIEISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAOIIEH MPUPOTHON CPEIbI;
pa3BUTHE MOTHBALIMU K 00YYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO HA OCHOBE YCBOECHHUS 00I€YEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS  HAIIPABICHHOCTH JaTbHEUIIET0 00yIeHUSI.

MECTO YYEBHOTI'O ITIPEJIMETA «XUMHUS1» B YYEBHOM IIJIAHE

B cucreme obmero o6pazoBaHus «XuMHUsS» IOpHU3HAHA 00S3aTeIbHBIM YU4E€OHBIM IPEIMETOM, KOTOPBIH BXOJIUT B COCTaB IMpeIMETHOM olmactu
«EcTecTBeHHO-Hay4YHbIE MTPEIMETHD.
VY4eOHBIM MIaHOM Ha €€ U3y4eHHe OTBeACHO 136 yueOHbIX yacoB — MO 2 4. B HEJIENI0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

COILEPKXAHHUE YYEBHOI'O ITPEJIMETA

9 KJIACC

BellleCTBO U XUMHUYECCKad peaKuus

[Tepuonnueckuii 3akoH. [lepuoauyeckas cucrema xumuueckux snemMeHtoB [[. . MenaeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHU
CBOMCTB XMMHUYECKHUX JJIEMEHTOB IEPBBIX TPEX MEPUOJOB, Kallks, KaJlbLUg M UX COCIUHEHUIl B COOTBETCTBHM C IOJIO)KEHHEM D3JIEMEHTOB B
[Tepuoanueckoit cuctemMe U CTPOEHUEM MX aTOMOB.

Crpoenue BelecTBa: BUAbI XUMHUYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOWMCTB BEUIECTBA OT THIA KPUCTAILTAYECKOM
PEMIETKY U BUJIA XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYEeCKUX BEIIEeCTB (MEXAyHApOJAHAs U TPUBHAJIbHAS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJ1accaM HEOPraHMYECKUX COCAMHEHUMN, TeHEeTHYECKasl CBsI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanuss XMMUYECKUX PEAKIM MO pa3IMYHbIM IMpH3HAKaM (M0 YHUCIY M COCTaBY YYacTBYIOLIUMX B PEAKIHUU BEIIECTB, MO TEIJIOBOMY
s deKTy, 10 U3MEHEHHUIO CTENEeHEeW OKHUCICHUS XUMUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, 10 YYacTHIO KaTajau3aTopa). DK30- U 3HJIOTEPMUYECKHE
peaxiuu, TepMOXUMUYECKIE YPAaBHEHUS.

[Tonsitne o ckopoctu xumuueckoi peakiuu. [loHatue o0 0OpaTUMBIX M HEOOpPATHUMBIX XHMHUYECKMX peakuusx. [IoHsTHE O TOMOreHHBIX U
rereporeHHbIx peakusax. [lonstue o xumudyeckom paBHOBecHH. DaKTOPBI, BIUAIONINE HA CKOPOCTh XMMUUYECKON PEaKINH U MOJIO)KEHNE XUMHYECKOT0
paBHOBECHS.

OKHUCIUTENEHO-BOCCTAHOBUTENBHBIC PEAKIMH, AJIEKTPOHHBIA OaJaHC OKHCIUTEbHO-BOCCTAHOBHUTEIbHONM peakiuu. CocTaBieHHE YypaBHEHUI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIINI ¢ HCMOJIb30BAHUEM METO/ A IEKTPOHHOTO OanaHca.

Teopust 3MEKTPOJUTUYECKON AMCCOLMALMH. DJIEKTPOIUTHL U HE- B3JEKTPOJHUTHl. KaTHOHBI, aHMOHBI. MeXaHuW3M [AUCCOLMALMHN BEHIECTB C
Pa3TMYHBIMU BUIAMU XUMHUYECKOH cBsi3u. CTeneHp nuccormanuu. CUabHbBIC U clabble SEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YClIOBUS MPOTEKaHUsI PEaKIUii HOHHOTO oOMEHa, MOJIHBIE U COKpalIEHHbIE MOHHBIC ypaBHEHHs peakiuil. CBoiicTBa
KHCITIOT, OCHOBAHHI M COJIEH B CBETE MPEACTAaBIECHUI 00 JIEKTPOIUTUYECKON aucconanuy. KauecTBeHHbIe peakiiui Ha HOHBL [loHsATHE O TUApOIM3e
coJIe.



XUMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJETSMH KPUCTAJUIMYECKHX PEHIETOK HEOPraHMYeCKHX BEIIECTB — METAIOB U HEMETaJIOB
(rpadura m anmasza), CIOKHBIX BEHIECTB (XJIOPUIA HATPUs); UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOH peakuy OT BO3ACHCTBHS pPa3IHUHBIX
(baxTOpOB; MCCIEIOBAaHUE JIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, MpOLIEcca AUCCOIMALUN KUCIIOT, MIET04Yel U coJiei (BO3MOKHO MCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); TIPOBEJICHUE OIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUS PEaKIHii MOHHOro oOMeHa (0Opa3oBaHHE OCalKa, BBIICIICHHE
rasa, oOpa3oBaHHE BOJbI); ONBITOB, WIIIOCTPUPYIOUINX MPUMEPHI OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAaKIHid (TOpEHHE, PEaKIHH Pa3JIoKEHHUS,
COCJIMHEHUS); Paclio3HaBaHNE HEOPraHMUECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIM Ha MOHBI; pEIlIeHUe SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTtaibl 4 X coeTUHEHUS

OOmrast xapakTepucTHKa rajoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapakTepHbIE CTerneHH okucieHus. CTpoeHne W (QHU3MUECKHe CBOMCTBA
MPOCTBIX BEIIECTB — TaJOreHOB. XWMHUYECKHE CBOWCTBa Ha NpuUMepe Xiopa (B3aUMOJCHCTBHE C METallaMH, HEMETaJUIaMH, IIEeI0YaMHu).
Xnoposojopoa. CossiHasg KHCIOTa, XUMUYECKUE CBOWCTBA, MOJy4YeHHE, IPUMEHEHue. JleficTBue Xjopa U XJIOPOBOJAOPOAA HAa OPraHM3M YeNIOBEKa.
Baxuerimme Xaopuabl 1 KX HAXO0XKJIECHHUE B IPUPO/IE.

Oomast xapakTepucTuka 3eMeHToB VIA-rpymmer. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTETIEHN OKHUCIICHUSI.

Ctpoenrie n (u3NYECKHE CBOWMCTBA MPOCTHIX BEIIECTB — KHCIOPOAA U CEPhl. AJIOTPOITHBIE MOIU(PHKANNNA KHUCIOPOAa W Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOIOpOI, CTpOoeHHE, (pru3mdueckne M XUMHUYecKne cBOWCTBA. OKCHIBI CEphl KakK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB. CepHas
KHCIIOTa, (pU3MYecKre U XUMHUYECKHE CBOMCTBA (00Iue Kak MpeACTaBUTENs Kjlacca KUCIOT U crienuduieckre). XUMUYECKHE PEaKIHH, Jiexkalue B
OCHOBE IMPOMBIIIIJIEHHOTO croco0a MojydeHus: cepHoi KucnotThl. [Ipumenenue. Conu cepHON KHUCIOTHI, KaUeCTBEHHAs peakius Ha Cyib(aT-uoH.
Haxoxnenne ceppl W €€ COeNMHEHWH B TPUpOJE. XUMHUECKOE 3arpsi3HEHHE OKPYKAIOUIeH Cpelbl COCOMHEHUSMH Cepbl (KHCIOTHBIE OXKIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CITIOCOOBI €r0 MPeI0TBPAICHHUS.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpyniibl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTETICHH OKUCIICHUSI.

A30T, pacrpocTpaHeHHe B IpUpoe, pU3ndeckue U XuMuieckue cpoiictsa. Kpyrosopot a3ora B npupojae. AMMHUaK, ero pU3N4ecKue U XUMHYECKHe
CBOICTBa, moiyueHue u npumenenue. Conu aMMOHMS, UX (U3WYECKHE UM XUMUYECKHE CBOMCTBaA, mpuMeHeHue. KauecTBeHHasl peaklys Ha HMOHBI
aMMOHUA. A30THasi KUCJIOTa, €€ MoJydeHue, GU3nYecKue U XMMUYECKUE CBOMCTBA (0OIIME Kak IMPEACTaBUTENS Kiacca KUCIOT M CIelu(UIecKue).
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUSI B KaUeCTBE MUHEPAIbHBIX yAOOpEeHUH. XUMUYECKOe 3arps3HeHHe OKpYKarolleld Cpebl COSAUHEHUIMU
a30Ta (KHCIOTHBIE JIOK/IH, 3arpsi3HEHNE BO3IyXa, TOUBBI U BOJOEMOB).

docdop, amnorponHsie Moaudukanuu docdopa, puznueckue u xumuueckune csoricrBa. Okeun Gochopa(V) u dpocdopHas kucnora, husnueckue u
XMUMHYECKHE CBOMCTBA, nonydeHue. McnonbszoBanue GpocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHHUIA.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmnsl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTETIEHH OKUCICHUSL.

Yrnepos, aoTponHble MOAU(UKAIINY, PACIIPOCTPaHEHUE B MpHUpoe, PU3NUEeCKre U XUMHUYECKUe cBoiicTBa. Ancopouus. KpyroBopot yriepona B
npupojae. OKcuabl yriaeposaa, ux GU3NYecKue U XuMUYECKHe CBOMCTBA, JEMCTBHE Ha KUBBIE OPTaHU3MBI, MOJIyY€HUE U MTPUMEHEHHE. DKOJIOTUYECKUE
npoOeMbl, cBsi3aHHbIE ¢ OkcuaoM yriaepoaa(lV); runoresa rmo0anbHOTO MOTEIUICHUS KIMMAaTa; HapHUKOBBIN 3((deKT. YronbHas KUCIOTa U e€ COJIH,
ux (pusmveckue W XMMHUYECKHE CBOICTBa, MoyiyueHue U mpuMmeHeHue. KauecTBeHHas peakuus Ha kapOoHaT-uoHBL lcmonb3oBaHue kapOOHATOB B
OBbITY, MEJJUIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM X03HCTBE.

IlepBoHauanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAaX KakK O COEIUHEHMAX yriepoja (MeTaH, 3TaH, ATWUJIEH, alleTWIEH, 3TaHOJI, TJIMLEpPHUH,
yKCycHast Kucinota). MIx cocraB U xumuueckoe crpoeHue. [loHsaTre o OMOJIOTHYECKH BaXKHBIX BEIIECTBaX: KUpax, Oenkax, yrieBoJax — U UX pOJid B
KHU3HU yeloBeka. MarepraabHOe €JUHCTBO OPraHUYeCKUX U HEOPraHUYECKUX COCTUHEHUH.



Kpemuuii, ero ¢gusnueckue u XMMHYECKHE CBOWCTBA, MOJyueHHe W npumeHeHue. CoequHeHus: KpeMHHs B npupoje. Obuire nmpenctaBieHus 00
okcunie kpemHusI(IV) u kpemHueBoil kucnore. CHIMKATBl, UX UCHOJB30BaHKUE B OBITY, MEAMIMHE, MPOMBIIIICHHOCTH. BaxkHeimme cTpouTenbHbIe
MaTepHalibl: KEPaMHUKa, CTEKIIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiembl 6€30MacHOro MCIOJIb30BaHUS CTPOUTENLHBIX MAaTEPHAJIOB B TIOBCEAHEBHOM
AKU3HU.

XUMUYECKUHN AKCIEPUMEHT: U3y4eHHE 00pa3l[0B HEOPraHMYECKUX BEILLECTB, CBOMCTB COJITHOM KUCIIOTHI; IPOBEIEHUE KAYECTBEHHBIX PEaKLMi Ha
XJIOPUJ-MOHBI U HAOJI0JICHUE NIPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTpaXarolire (pU3nueckue U XMUMUYECKHE CBOWMCTBA TaJIOTEHOB U MX COEIUHEHUI
(BO3MOXHO HCIIOJIb30BAHUE BUJICOMATEPHUAIIOB); O3HAKOMJIEHHE C 00OpasliamMu XJIOpPUIOB (TaJoreHUJ0B); O3HAKOMIIEHHE C oOpas3liamMu cepbl U e
COEIMHEHUSAMHU (BO3MOXKHO HCII0JIb30BAHUE BUIEOMATEpUasoOB); HaOIOACHNUE Ipolecca OOyrIMBaHUs caxapa IM0J JEHCTBHEM KOHIIEHTPUPOBAHHOM
CEepHOM KHCJIOTBI; W3Y4Y€HHE XMMMUYECKHUX CBOMCTB pa30aBICHHON CEpHOW KHCIOTHI, MPOBEJECHUE KAYECTBEHHOW peakIMH Ha Cylab(paT-HOH U
HaOJo/IeHNe MpU3HaKa e€ MpOTeKaHMs; O3HAKOMIIEHHE ¢ (U3UYECKUMU CBOICTBaMM a30Ta, ¢ocdopa U UX COeTUHEHUI (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMAaTEepUaANIOB), oOpa3laMu a30THbIX M (POochOpHBIX yIOOpeHMi; MoyydeHue, coOMpaHue, paclo3HaBaHHE W M3ydeHHE CBOWCTB aMMMAaKa;
MIPOBEJICHNE KaUueCTBEHHBIX peakluii Ha MOH aMMOHUS U (pochaT-uOH U U3yuyeHUe NMPU3HAKOB X MPOTEKaHUs, B3aUMOJEHCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHCIIOTHI C MeAbl0 (BO3MOKHO HCIOJB30BAaHUE BUIEOMATEPHUAIOB); M3yUEHHE MOJIENed KpHUCTaUIMYECKUX PEemETOK anMmasa, rpadura,
¢bymiepeHa; 03HaKOMJIEHHE C MPOIIECCOM aJICOPOIMU PAaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIVIEM U YCTPOWCTBOM IPOTHBOrasa; MOJIydeHHE,
coOupaHue, pacrio3HaBaHUE U U3Y4YE€HUE CBOMCTB YIJIEKHCIIOTO ra3a; MpOBe/IeHUE KaueCTBEHHBIX peakiuil Ha KapOOHAT- U CUJIIMKAT-UOHBI U U3yYEHHE
MPU3HAKOB HUX MPOTEKAaHUs; O3HAKOMJICHHE C TMPOAYKIMEH CHUIMKATHOM IPOMBIIIEHHOCTH; PpEUICHHE SKCIEePUMEHTAJIbHBIX 3a7ad 0 TeMme
«BaxxHenmume HeMeTauIbl U UX COSUHEHUS.

MeTaJuibl M X COeIMHEHUS

OO0mras xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHHUH UX MoJiokeHus B Ilepuoauueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa u cTpoeHus artomoB. CTpoeHue MeTauioB. Mertamyeckass CBA3b W METaUIMYECKas KpUCTaUIMYecKas penéeTka.
DNEeKTPOXUMHUYECKUHN PsiJ HANPsDKEHUH MeTauioB. dusnueckne M XUMHUYECKHE CBOMCTBA MeTautoB. O0Imue crnocoObl mosrydeHust MeTauioB. [loHsaTue
0 KOPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI WX OT KOoppo3uu. CriiaBbl (CTallb, Yyr'yH, TIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHUE B OBITY U
MIPOMBILJIEHHOCTH.

[lenounsle MeTamibl: noJjoxkenue B Ilepuoanueckoit cucreme xumudeckux sneMeHToB Jl. M. MenneneeBa; cTpoeHne UX aTOMOB; HAXOXKJIEHUE B
npupojae. Puznyeckue U XUMHYECKUE CBOMCTBA (Ha mpumepe HATpus U Kajus). OKCuabpl U TUAPOKCUABI HAaTpusd U Kanud. [IpumeHeHue 1menoYHbIx
METAJUIOB U UX COEAMHEHHII.

[lenouyHo3emenbHbIE METAIBI MAarHUM U KaJdblui: nojiokeHue B [lepuonnueckoit cucteme xumuueckux anemeHToB . M. MenaeneeBa; ctpoeHue
UX aTOMOB; HaxokJieHue B mpupojie. dusnueckre 1 XMMHUYECKHE CBOMCTBA MarHus U Kalblus. BaxHeiiue coequHeHns Kanblus (OKCUA, THAPOKCHI,
coin). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHHSI.

AmoMunuil: nosioxxenue B Ilepuogmueckoil cucreme xumuueckux sneMeHToB [[. . MenpaeneeBa; cTpoeHuE aTroMa; HAaXOXKJIECHUE B IPHUPOJE.
Ou3nyecKue U XMMHUYECKHE CBOMCTBA allfoMUHUA. AM(OTEpHbIE CBOMCTBA OKCHIA ¥ THAPOKCH/IA ATFOMUHUS.

XKeneso: mnonoxxenue B llepnomnueckoil cucreMe xumudeckux vieMeHTOB J[[. M. MeHneneeBa; cTpoeHHME aToMa; HaxO0XICHHE B IPHUPOJE.
duznyeckue U XUMHYeCKue CBOICTBa xene3a. Oxcunabl, ruapokcusl U conu xene3a(ll) u xenesza(Ill), nx cocras, cBoicTBa U MOTyUYCHHE.

XUMHUECKUI HKCIIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3llaMy METAJUIOB U CIUIABOB, UX (PM3MUECKUMH CBOMCTBAMM; U3YyU€HHE PEe3yIbTaTOB KOPPO3HH
METaJUIOB (BO3MOJKHO HCHOJIb30BaHUE BHJEOMaTepHaoB), OCOOEHHOCTEH B3aMMOAEHCTBHS OKCHJA KaJbLUs M HaTpus C BOJAOH (BO3MOKHO
UCIOJb30BAHUE BUAEOMATEPUAIOB); MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJBI; Mpoliecca TOPeHHs >Kejle3a B KHCIOpoJe (BO3MOXKHO HCHOJIb30BAaHUE



BUJIEOMATEPUAJIOB); MPU3HAKOB IPOTEKAHUS KAUECTBEHHBIX PEAaKUM HAa WOHbBI (MarHus, Kajablus, adroMUHMS, LuHKa, xene3a(ll) m sxeneza(lll),
meau(Il)); naOnromeHne M omnMcaHue IPOLIECCOB OKpAIlMBAaHUS IUIAMEHM HOHAMM HATpHsl, Kalnus W Kaiublus (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); UCCIIEIOBaHHE aM(OTEPHBIX CBOMCTB IHIPOKCH/IA ATFOMUHUSA M THAPOKCHU/IA IIMHKA; PELICHUE YKCIIEPUMEHTAIBHBIX 33124 110 TEME
«Baxunenmue MeTauibl U UX COCAMHEHUSY.

XHuMHS M OKPYKAIOLIAs cpeaa

HoBele matepuanbl u TexHonoruu. BemectBa U Martepuanbl B OBCEJHEBHOM >KM3HM 4YEJOBEKa. XUMUS U 310poBbe. be3omacHoe ucnosab3oBaHue
BELIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momomib Hpu XUMHYECKUX OXOrax M oTpaBieHUsX. OCHOBBI 3KOJOIMYECKOH I'PaMOTHOCTH.
XUMHYECKOE 3arpsi3HEHUE OKpYKatolel cpelipl (IpenenbHas gonyctumas konieHtpanus semects — [1/1K). Ponas XxuMuu B pelieHun 3K0JI0rn4ecKux
npoOIeM.

[IpupoaHbIle HCTOYHUKH YTIEBOAOPOJIOB (YroJib, IPUPOIHBIN ra3, HEPTh), IPOAYKTHI UX NMEPEPAOOTKH, UX POJIb B OBITY U IPOMBILIIIEHHOCTH.

XUMHUYECKUH KCIIEPUMEHT: U3y4eHHe 00pa3li0B MaTepUasIoB (CTEKIIO, CIUIaBbl METAJIIIOB, IOJMMEPHBIE MATEPHAIIbI).

Me:xnpeameTHble CBSI3U

Peanu3zanus MeXnpeaMeTHBIX CBSA3eHM MpU U3YYEHUU XUMHUU B 9 Kilacce OCYIIECTBIISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHM, TaK U MOHITUMN, SIBISIOUIUXCS CUCTEMHBIMU JJIS1 OTJIENIbHBIX NIPEMETOB €CTECTBEHHO-HAYYHOTO IUKIA. Peanusaius MexxnpeIMEeTHbIX CBsA3eH
MIpU U3YYEHUU XUMHH B 9 Kilacce OCYLIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATUMN, TaK U TIOHATUH, SIBJISIOIIUXCS
CUCTEMHBIMU JJIS1 OTJIEJIbHBIX TPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE TOHATHS: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAJIN3, CUHTE3, KilacCU(pUKaIUs, IEPHUOJUUYHOCTb, HAOIIOIEHNE,
9KCIEPUMEHT, MOJEITUPOBAHNUE, U3MEPEHHE, MOJIETb, SIBICHUE, TAPHUKOBBIN PPEKT, TEXHOJIOT U, MAaTEpHUAJIBI.

®dusnka: Marepus, aToM, IEKTPOH, IPOTOH, HEMTPOH, NOH, HYKIIU, U30TOIMBI, PAJUOAKTUBHOCTD, MOJICKYJIA, MEKTPUIECKUN 3apsA/l, IPOBOJIHUKH,
MOJIyIIPOBOIHUKH, JUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHME BEIIECTBAa, a3, pacTBOP, PacTBOPHUMOCTb,
KpHUCTaJNINYECcKas pelI€Tka, CIulaBbl, GU3NUYECKUE BETMUYHUHBL, €AUMHULIBI U3MEPEHHs], KOCMUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoMHIIE.

buosnorus: porocunTes, Apixanue, Ouocepa, IKocucTeMa, MUHEpaIbHbIE y100OpPEHNs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, IUTATEIbHbIC BELIECTBA.

I'eorpadus: atmocgepa, ruapocdepa, MUHEpaIIbl, TOPHBIE IOPO/IbI, 10JIE3HBIE UCKOTIAEMbl€, TOIJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHBI



JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS IIPOTPaMMbl OCHOBHOTO 00IIero oOpa3oBaHusl JOCTHTAIOTCSA B XOJ¢ OOy4eHHUS XUMUU B €IUHCTBE YUeOHOU U
BOCIIUTATEIILHOM JACATCIIbHOCTHU OpI‘aHI/BaL[I/II/I B COOTBCTCTBHUU C TpaAUIIUOHHBIMU pOCCHfICKPIMH COUOKYJIBTYPHBIMU U AYXOBHO-HPAaBCTBCHHLIMU
HCHHOCTAMMU, I[IPUHATBIMU B O6H.[€CTB€ npaBuJaMd W HOPMaMH IIOBCACHUA U CHOCO6CTBYIOT mnmponeccaMm CaMOIIO3HaHUsA, CaMOpPAa3BUTUA U
colManu3aluu 00yJaromuXcs.

JIM4HOCTHBIE PE3YNbTAThl OTPAKAIOT C(HOPMUPOBAHHOCTD, B TOM YUCJIE B YACTH:

IlaTprnoTHYecKOro BOCIMTAHUS

1) HEHHOCTHOI'O OTHOHICHUA K OTCYECCTBCHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY U HAYYHOMY HACJICAHIO, IOHUMAaHUS 3HAYCHUA XUMHUYECKOU HAayKu B
KU3HU COBPEMEHHOr0 OOIIECTBA, CHOCOOHOCTH BJIAAETh JOCTOBEPHOW HHGPOpPMAIMEH O MEPEAOBBIX JOCTHKCHHUSX M OTKPBITUAX MHUPOBOU U
OTEYECTBEHHOM XUMUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YyCTPONCTBE MHUpa 1 OOIIECTBA;

I'pa:knanckoro BocnuTaHus

2) MNpEACTaBJICHUA O COUHWAJIBHBIX HOPMax W IpaBUJIaX MCKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE, KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTU B
OOIIIECTBEHHO TOJIE3HON, y4eOHO-UCCIIEN0BATENFCKONW, TBOPUYECKON W JIPYrUX BUIAX JAESITEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOMU
ACATCIIBHOCTH IIPHU BBITIOJTHCHHUU y’-Ie6HI)IX, MMO3HAaBATCIbHBIX 3ajJia4, BBIIIOJHCHUN XHMHYCCKHX OKCIICPHUMCHTOB, CO3AaHHUU yqe6HBIX IIPOCKTOB,
CTPEMIICHHA K B3AMMOIIOHMMAHHIO U B3aUMOIIOMOIIH B IIPOLECCE STOU y‘IG6HOI>i ACATCIBbHOCTH, TOTOBHOCTH OILICHHNBAThH CcBOE MOBEACHUE U MOCTYIIKH
CBOUX TOBapI/IHleﬁ C MO3WIHUHU HPAaBCTBECHHBIX U IIPABOBBIX HOPM C y'-IéTOM OCO3HAaHUA HOCJ'IG)ICTBI/II\/’I IMOCTYIIKOB;

HeHHOCTI/I HAYYHOr0o mMo3HaAHUHA

3) MUPOBO33pEHYECKHX NPEICTABICHUNA O BEUIECTBE M XMMHMUYECKOH peaklld, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKU U
COCTaBIISAIOLIUX OCHOBY JUIsl MOHUMAaHUS CYIIHOCTH HAyYHON KapTHUHBI MHpA; MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIHI,
B3aMMOCBSI3SX YEJIOBEKa C MPUPOIHOM CPEIOi, O pOJIM XUMHUHU B MO3HAHUH 3THUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTUBOB, HAIPABJICHHBIX HA MOJy4YEeHHE HOBBIX 3HAHHM 10 XUMUU, HEOOXOAUMBIX JUIsl OOBSICHEHHSI HA0II01aeMbIX MTPOLIECCOB U
SIBJICHUM;

5) mo3HaBaTenbHON, MHOOPMALMOHHONW M YUTATENIbCKOW KYyJIbTYpBI, B TOM YHCJE HABBIKOB CaMOCTOSITENIbHOM PabOTHI ¢ yueOHBIMU TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOU, TOCTYIHBIMH TEXHUYECKUMU CPEJICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOy4EHHIO U MO3HAHUIO, JIFOO03HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K caM000pa3oBaHMIO, MPOCKTHON M HCCIIE0BATEbCKOM
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBIE€HHOCTU U YPOBHS 00yU€HHUS B JTAIbHEHUIIIEM;

®opMuUpOBaHUS KYJIbTYPbI 310POBbS

7) oco3HaHMs [IEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha 3/I0POBBIN 00pa3 KU3HU, OCO3HAHUS MOCIIEICTBUI
U HENpUSITHS BPEIHBIX MPUBHIYEK (YMOTPEOJICHHS AalIKOrojsi, HApPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COONIOJCHHUS MpaBHJ OE30MaCHOCTH MpHU
oOpallleHnH ¢ XUMUYECKIMH BEIIeCTBAMU B OBITY U peaibHOU KU3HU;

TpyaoBOro BOCIATAHUS

8) nHTepeca K MPaKTUYECKOMY M3ydeHHUI0 npodeccuil U TpyAa pa3iuyHOro pojia, yBaXKEHHE K TPYAY U pe3yabTaTaM TPYIOBO IeATEIbHOCTH, B TOM
YHclie Ha OCHOBE MPUMEHEHUS MPEeIMETHBIX 3HAHUU MO0 XMMHH, OCO3HAHHOTO BBHIOOpA MHAMBHUAYAIBHOW TPAaeKTOPUU MPOJOJDKEHHS 00pa3oBaHUS C
y4€TOM JINYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIenTHOM npodeccuoHaNbHON AeITeTbHOCTH
U pa3BUTHS HEOOXOAUMBIX YMEHHUIT; TOTOBHOCTh aJallTUPOBATHCS B MPOPECCHOHANTBHOMN Cpefie;

JKO0JOTrH4€eCKOr0 BOCIIUTAHUSA



9) sKosoruYecKku 1e1eco00pa3HOro OTHOIIEHUS K MPUPOAE KaK MCTOYHMKY JKHU3HM Ha 3€MJIe, OCHOBE €€ CYILECTBOBAaHUS, IOHMMAaHMs LIEHHOCTH
3I0pOBOTO M 0€30mMacHOro o0pa3a KU3HH, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (H3UYECKOMY U IICUXUYECKOMY 370POBBIO, OCO3HAHUS
LEHHOCTH COOJIO/ICHHSI TTPaBHI 0€30TIaCHOTO MOBEACHUS IPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYaLIUsAX, YIPOKAIOUINX 37I0POBBIO U JKU3HU JIIOJICH;

10) cmocoOHOCTH MPUMEHATH 3HAHUS, MOJydaeMble TPU U3YYCHHH XMMHH, I PEIISHHs 33714, CBA3aHHBIX C OKPY)KAIOLIEH MPUPOIHON cpenoid,
MOBBILIEHUS YPOBHS 9KOJIOTMUYECKON KYJIbTYpPbI, OCO3HAHUS IJI00AIbHOIO XapakTepa 3KOJIOTMYECKUX MPoOJIeM U IMyTell MX pelIeHHs MOCPEICTBOM
METO/I0B XUMUU;

11) 3K0JIOTMYECKOTO MBIIIJIEHUS, YMEHUSI pYKOBOJICTBOBATHCSI UM B [103HABATEIbHON, KOMMYHUKATUBHOM U COLIMAJIHON MTPaKTUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe meranmpenMETHBIX PE3YNbTATOB BBIJCISIOT 3HAYUMBIC I (DOPMHUPOBAHMS MHPOBO33PEHHUS OOIEHAy4YHbIE TMOHSTHS (3aKOH, TEOpHS,
MPUHIIMII, TUTIOTe3a, (DaKkT, cucTeMa, MPOIECC, DKCHEPUMEHT U JIp.), KOTOPHIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMeTax U
TO3BOJIAIOT HAa OCHOBE 3HAHUN W3 ITUX MPEIMETOB (POPMUPOBATH MPENCTABICHNE O 1IEIOCTHOW HAy4YHOW KapTHHE MHUpPA, U YHUBEPCAIbHBIC yueOHbIE
neicTBus (MO3HABATENIbHBIE, KOMMYHUKATHBHBIE, PETYJSITUBHBIC), KOTOPBIE OO0ECrneYyrMBalOT (OPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU NeATeTLHOCTH.

MertanpeaMeTHbIE Pe3yabTaThl OCBOCHUS 00pa30BaTEIHHOM MPOrpPaMMBI MO0 XMMHH OTPAXalOT OBJIAJACHHE YHHUBEPCAIBHBIMH TO3HABATEIbHBIMU
e CTBUSIMH, B TOM YHCJIE:

ba30BbIMM JJOrHYeCKUMH JeHCTBUAMHA

1) ymMeHueM HCTOJb30BaTh MPHUEMBI JJIOTUYECKOTO MBIIIUICHUS] TIPU OCBOEHWW 3HAHWUM: PACKPBIBATH CMBICT XHMHUYECKHX MOHATUH (BBIACIATH MX
XapaKTepHbIC MPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3b C IPYTMMHU TOHATHUSIMH), HCIOJIb30BaTh MOHATHS IS OOBSICHEHHS OTACIBHBIX (aKTOB M
SIBJICHUH; BBIOMpATh OCHOBAaHUS M KPUTECPUHU [UIS KIACCH(PUKAIMH XUMHUYCCKUX BEIIECTB M XMUMHYECKUX PEaKIMi;, yCTaHABJIMBATh MPUYUHHO-
CJICICTBEHHBIC CBS3U MEXKy OOBEKTaMH W3YYCHUS, CTPOUTD JIOTHUYECKUE PACCYXACHUS (MHIYKTUBHBIC, ICTyKTUBHBIC, 110 aHAJIOTHUN); IeJIaTh BBIBOIBI
M 3aKJIIOYCHHUS,

2) yMEHUEM IPHUMEHSATH B MPOIIECCE MTO3HAHUS MOHATHUS (MPEIMETHBIC U METaIllPEAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICTH, UCIIOIb3YEMbIC B
XUMUH, MPeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMBIE B XUMHUU MOJICIbHBIC NMPEJACTABICHUS — XUMHYECKHUN 3HAaK (CHMBOJI 3JIEMEHTA), XUMHUYECKas
(dhopmysa U ypaBHEHUE XUMUYCCKON PEaKIIMi — NPH PEIISHUH yueOHO-TI03HABATENbHBIX 3a/1a4; ¢ YYETOM ATHX MOJICIBHBIX MPEACTABICHUHN BHISBIIATH
U XapaKTepU30BaTh CYIIECTBCHHBIC IPU3HAKU HM3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB W XHUMHYCCKHUX PpEaKIHil; BBIABIATH OOIIHe
3aKOHOMEPHOCTHU, IPUYUHHO-CIIEACTBEHHBIE CBSA3U U IPOTUBOPEUMS B U3Y4aEMbIX IIPOLIECCaX U SIBJICHUSX; Ipeagarartb KpUTEPUH AJIs BbISIBJICHUS 3THX
3aKOHOMEPHOCTEH M MPOTUBOPEUMil; CAMOCTOATENBHO BHIOMpATh CIOCOO perieHusl yueOHOW 3a/aud (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanboJIee MOIXO AN ¢ YIETOM CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTEPUEB);

ba3oBeIMHE HCCI€I0BATEILCKHMH A€l CTBHAMH

3) yMEHHEM HCIIOIb30BaTh MOCTABJICHHBIE BOMPOCH] B KAUYECTBE HHCTPYMEHTA MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI I (POPMHUPOBAHUS TUIIO TE3bI
I10 MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

4) mproOpeTeHne OMbITa MO IIAHUPOBAHUIO, OPTaHU3aIllMU U TIPOBEACHUIO YUEHUYECKHX DKCIIEPUMEHTOB: YMEHHE HAOM0aTh 32 X0JI0M Ipoliecca,
CaMOCTOSITENILHO TMPOTHO3UPOBATH €ro pe3yibTar, POpMyITHpOBaTh OOOOIIEHHS W BBIBOABI MO pe3yabTaTaM MpPOBEAEHHOTO OIbITa, UCCIEIOBAHUS,
COCTaBIISATh OTYET O MPOAeTaHHOU padoTe;

Pabotoii ¢c undopmanmei



5) yMeHHeM BBIOMpaTh, aHAIU3UPOBATH U MHTEPIPETUPOBATh MHPOPMALIUIO PA3JIMYHBIX BUIOB U (HOPM IPEACTABICHHUS, OIYIaEMYI0 U3 Pa3HbIX
WCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEpPATypa XUMHUYECKOTO COJEpXKaHHs, CIpaBOYHbIE MOocoOus, pecypchl MHTepHETa); KPUTUYECKH OLEHHBATH
MPOTHBOPEUUBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM NPHUMEHATh Pa3IMYHbIE METOJBI M 3alPOCHI MPU MOMCKEe U 0TOOpe MH(pOPMAIMH M COOTBETCTBYIOUIMX JAaHHBIX, HEOOXO JUMBIX IS
BBITIOJTHEHUSI YYE€OHBIX W TO3HABATEIBbHBIX 3a7ad OINpPEACICHHOTO TUMA; NMPUOOPETEHHE OTMBITa B OOJACTH HCIOJIB30BAHUS HH(POPMAMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHM, OBJIAJCHHE KYIbTYpOH AKTHMBHOTO HCIIOJIB30BAHUS PA3IMYHBIX TOHCKOBBIX CHCTEM; CaMOCTOSITEIBHO BBIOMPATH
ONTUMANIbHYIO (OpMY TPEACTaBICHUS WHPOPMALMK M WLTIOCTPUPOBATH pEIIaeMble 3a/a4M HECIOXHBIMH CXE€MaMH, AHarpaMMaMH, JAPYTHMHU
dbopmamu rpaduKy 1 UX KOMOUHAITUSIMUY;

7) yMEHHEM WCHOJb30BaTh W aHAIM3UPOBATh B TMpolecce y4eOHOW H HCCIeNOBATEIbCKON EATeNbHOCTH WHGOPMAIMIO O BIUSHUA
MIPOMBIIIIEHHOCTH, CEJTbCKOTO X03SHCTBA M TPAHCIIOPTA HA COCTOSTHUE OKP Y KaIOIIel IPUPOTHON CpPeJIbI;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /1€l CTBUAMHU

8) ymeHueM 3a/aBaTh BOIPOCHI (B XO0J€ JAMajiora W/WiIM JUCKYCCHUHM) IO CYLIECTBY OOCYKIaeMOW TeMbl, (pOpPMYIHpPOBaTh CBOM MNPEAJIOKEHUS
OTHOCHTEIIEHO BBITIONTHEHUS MPEIIOKCHHON 3a1a4H;

9) nmpuobpeTeHne ompITa MPE3CHTAIMH PE3YJIHTATOB BBIMOJHEHUS XUMHUYECKOTO dKCIIEpUMeEHTa (JTAa0OpaTOPHOTO OMBITA, TaAOOPAaTOPHON PabOTHI 1O
UCCIIETOBAaHUIO CBOMCTB BEILIECTB, YUI€OHOTO MPOEKTA);

10) 3aMHTEpEeCOBaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH MO3HABATEIBHOW W WCCIENOBATEIBCKOW AEATENBHOCTH TPH PEIICHHH BO3HUKAIOIIMX
npoOsieM Ha OCHOBe yd€Ta OONIMX WHTEPECOB M COTJIACOBAHUS MO3MIMK (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE HITYPMBD», KOODPIUHAIIWS
COBMECTHBIX JICHCTBHI, OIIpeiesieHne KPUTEPUEB IO OIICHKE Ka4eCTBA BBITIOJHEHHON paboThI U 1Ip.);

YHuBepcaabHbIMH PeryJsTHBHbIMH el CTBUSIMH

11) yMeHueM caMOCTOSATEIbHO OMNPENENATh LEIN ACSITeIbHOCTH, IUJIAaHUPOBaTh, OCYIIECTBIIATH, KOHTPOJHPOBATH U NPHU HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JIEATEIHLHOCTh, BRIOMPATh HamoOosiee dPpGeKTUBHBIC CITOCOOBI pEelIeHUs] YUeOHBIX W TO3HABaTEIbHBIX 3aJ1a4, CAMOCTOSTEIHLHO
COCTaBJIATh WM KOPPEKTUPOBATH MPEUIOKEHHBIN allTOPUTM JASUCTBUN MTPH BBINOJIHEHUH 33JaHUI C YUETOM MOJIy4E€HHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX
00BEKTaX — BEIECTBAX U PEAKIIUAX; OIICHHUBATh COOTBETCTBUE MOIYYEHHOTO pE3yabTaTa 3asBJICHHON 1eNH;

12) ymeHueM UCNoIb30BaTh U aHAJTM3UPOBATH KOHTEKCTHI, Ipe/ylaraeMble B YCIOBUH 3a/1aHUH.

INPEJMETHBIE PE3YJIbTATbBI

B cocraBe NPpEAMETHBIX PE3YJIbTATOB IO OCBOCHUIO 00513aTENILHOIO COACPIKAHUS, YCTAHOBJIICHHOI'O HaHHOﬁ anMepHoﬁ pa6oqel71 nporpaMMoﬁ,
BBIACIIAKOT. OCBOCHHBIC 06yqa}01u1/1M1/1c51 HAaY4YHBIC 3HAHUS, YMCHUA U CIIOCOOBI HeﬁCTBHﬁ, cneumbnqecxne JJIA HpeHMCTHOﬁ obnactu ((XI/IMI/IH)), BU/bI
ACATCIIBHOCTH 110 IIOJTYUCHUIO HOBOT'O 3HAHUS, €0 HUHTCPIPCTALUU, npeo6pa30BaHmo U IPUMCHCHHIO B Pa3JIMYHBIX y‘IC6HBIX " HOBBIX CUTyallHUsX.

Hpe,[[MeTHLIC PE3YJIbTAaThl OTPAKAKOT C(l)OpMHpOBaHHOCTB y o6yqa}omnxc;1 CJICAYIOIINX YMCHHﬁZ

9 KJIACC

1) packpeleamsb CMblCll OCHOBHBIX XHUMHWYCCKHUX MOHATUM: XUMHYECKHUI QJICMCHT, aTOM, MOJICKYJIa, HOH, KAaTHOH, aHUOH, NPOCTOC BCIICCTBO,
CJIOJKHOC BCHICCTBO, BAJICHTHOCTBb, JJICKTPOOTPULATCIBHOCTH, CTCIICHb OKHUCIJIICHHUSA, XUMHYCCKAA PCAKOUA, XUMHUUYCCKAA CBA3b, TEIJIOBOM B(b(beKT
pcaknuuu, MOJIb, MOJ'IHpHBIfI O6’béM, pacTBOp; OSBJICKTPOJIMTBI, HEIJICKTPOJIUTBI, SJICKTPOJUTUUYCCKAA JUCCOLMAllUA, PCAKIHUHU HOHHOI'O 06MeHa,
KaTaJin3aTtop, XUMHUYCCKOC PpPaBHOBECHUC, 06paTI/IMLIe n HCO6paTI/IMLIC pCaKkiur, OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUHU, OKHUCIUTCIIb,



BOCCTAHOBHTENb, OKHCICHHE M BOCCTAHOBIICHHE, AIOTPONHs, aM(OTEPHOCTb, XUMHUYECKas CBs3b (KOBaJCHTHAs, HOHHAs, METaJUTMYECKast),
KpUCTAJIIIMYECKas pel€TKa, KOPpO3usl METAJIJIOB, CIUIABbl; CKOPOCTh XUMUYECKON peakiuy, peaeabHo gonycrumas konueHrpanus (I1/IK) semecrsa;

2) wLIrOCmpupo6ans B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHATHH (cM. 1. 1) W NPUMEHSATh 3TU TOHATHS TPU ONUCAHUM BEIIECTB M HX
IIpEBpALICHUN;

3) ucnoiv3o6ams XAMUYIECKYIO CHMBOJIMKY JJIsl COCTaBJICHHS ()OPMYJI BELIECTB M YPABHEHUI XUMHUYCCKUAX PEAKIIHN;

4) onpedensms BaJCHTHOCTh M CTEICHb OKUCIICHUS XMMHUYECKUX 3JIEMEHTOB B COCIUHEHUSIX Pa3JIMYHOIO COCTaBa; MPUHAJUIC)KHOCTh BEIIECTB K
OTIpEeNIeNIEHHOMY KJIACCy COCIMHEHWH 1o ¢dopMmynaM; BHJ XWMHUYECKOH CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX; 3aps MOHA M0 XUMHUYECKOW (Gopmylie; XapakTep Cpelsl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHUH, THUIl KPUCTATUINYECKON
PELIETKN KOHKPETHOIO BELIECTBA;

5) packpvieamov cmvicn Ilepuoauueckoro 3akona J[. V. MeHnzaeneeBa M IeMOHCTPUPOBATh €r0 MOHMMAHUE: OMMUCHIBATH W XapaKTEPU30BaATh
tabnnuHyo ¢opmy Ilepuoanueckoil crucTeMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MHOHATHUS «rJaBHas mnoArpynna (A-rpynma)» M «1moOouHas
noarpynma (b-rpymnma)», mansie U OOJBIINE MEPUOBI; COOTHOCUTh 0003HAYEHHMS, KOTOPhIE MMEIOTCS B TMEPUOJUYECKONW TaOIuIle, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XHMHYECKHUX OJJIEMEHTOB (COCTaB M 3apsl sapa, oOliee 4YHCIO JJIEKTPOHOB W paclpelesieHue ux 1o
AJIEKTPOHHBIM CJIOSIM); OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JEMEHTOB M MX COCIUMHEHHH B Npeaenax MajblX MEPHOJIOB U
[JIaBHBIX MOATPYII C YUETOM CTPOEHUS UX aTOMOB;

6) rraccuguyuposeames XMMHUYECKHUE IEMEHTBI; HEOPTaHUYECKUE BEIIECTBA; XMMUYECKUE peakinu (10 YKCIy U COCTaBy YYaCTBYIOIIUX B PEaKIIUU
BEIIECTB, 110 TEIIOBOMY 3(PPEKTy, 0 U3MEHEHUIO CTENEHEN OKUCICHUS! XUMUYECKUX AJIEMEHTOB);

7) xapaxmepuzoéams (ONKCHIBaTh) OOIIME M cHEU(UYECKHE XUMHYECKHE CBOICTBA MPOCTBIX M CIOXHBIX BELIECTB, MOATBEPXIAs ONHCAHUE
IIPUMEPAaMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

8) cocmaensime ypaBHEHHUS NEKTPOIUTHYCCKON JMCCOIMAIIMU KUCIIOT, IIEJ0Yeil M COJICH; IOJTHbIe U COKpalIEHHbIC YPaBHEHUS PEaKii HOHHOTO
oOMeHa; ypaBHEHHUs PeakLni, TOATBEPKIAIOIIUX CYILIECTBOBAHUE T€HETUUECKON CBSI3U MEX Y BELIECTBAMU PA3JIMUHBIX KJIACCOB;

9) packpvieams cyuHoCMb OKACITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIHiA TIOCPEICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca THX PEeaKIHii;

10) npoerosuposams CBOWCTBa BELIECTB B 3aBHCHMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH IPOTEKAHHs XUMUYECKHX MPEBPAICHUI B Pa3IMYHBIX
YCIIOBHSX;

11) ebiuucasims OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MAacChl BEI[ECTB; MACCOBYIO JIOJKO XMMHUYECKOTO dJIEMEHTA 110 GOopMyJie COCMHEHUS;
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOJUTH PACUETHI 110 YPABHEHHUIO XUMUYECKON PEAKIUY;

12) credosams npaBuiIaM MOJB30BaHHUS XMMHUUYECKOH MOCYI0H U 1a00paTOpHBIM 000pYJIOBaHUEM, a TAKXKE HpaBUIaM OOpal[eHHs C BEIIECTBAMH B
COOTBETCTBUU C HMHCTPYKLMSAMM IO BBIMOJIHEHUIO JIa0OPATOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEILECTB
(aMMMaKa ¥ yrieKuclioro rasa);

13) nposooums peakiyu, MOATBEPIKAAIONINE KAYSCTBEHHBIH COCTAB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOPUIA-, OpOMHI-,
noaua-, kapoonar-, ¢pochar-, cCUIMKaT-, CylIb(ar-, FTUAPOKCUA-UOHBI, KATHOHBl AMMOHHUS U MOHBI U3YYEHHBIX METAUIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

14) npumensims OCHOBHBIC OIEpPAIUN MBICIUTEIBHON ACITENFHOCTH — aHAIN3 U CHHTE3, CpaBHEHHE, 000O0IICHNE, CHCTEMATH3AIMIO, BISIBICHHUE
IIPUYMHHO-CIEACTBEHHBIX CBS3€M — U1 M3Yy4EHHUS CBOWCTB BEIIECTB M XUMHUYECKMX PEAKLMH; €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
Ha0Jr0/IeHNe, U3MEPEHNE, MOICTIMPOBAHUE, SKCIICPUMEHT (PeasIbHbIM U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Ne | HanmeHoBaHMe pa3iesioB U TeEM KoumnyecTBo yacoB DJieKTpOoHHbIe (U] poBbIe) 00pa3oBaTeIbHbIE pecypchl
n/n NPOrpamMMbl
BCEro | KOHTPOJbHbIE | MPaKTHYECKHE
padoThI padoThI
Paspnen 1. BemecTBo 1 XUMHYECKHE PEAKIHH.
1.1. | IloBTOpEHUE U yIiIyOJIeHHE 6 1 0 https://resh.edu.ru/subject/29/
3HAHHUI OCHOBHBIX Pa3/1eJiOB https://resh.edu.ru/subject/29/9/
Kypca 8 ki1acca. MynbTUMEeTUIHBINA TUCK, TpHIokeHne K yaeonuky O.C.
["abpuensn Xumus 9 kiacc.
bubnuoTeka Bu1e0ypokoB
https://interneturok.ru (8 xmacc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
1.2. | OcHOBHbBIE 3AKOHOMEPHOCTH 4 0 0 https://resh.edu.ru/subject/29/
XHMHYECKHX PEAKIIHIA. https://resh.edu.ru/subject/29/9/
POHI ypok Nel-4
MynbTUMEeTUHHBINA TUCK, TTpriIoxkeHne K yueonuky O.C.
["abpuensn Xumus 9 kiacc.
bubnuoreka BuaeoypokoB
https://interneturok.ru (9 kmacc)
https://skysmart.ru/articles/chemistry/teplovoj-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie
1.3. | DnekTponuTuyeckas 10 1 1 https://resh.edu.ru/subject/29/

JUCCOIHANA. XUMHYECKHEe
peakuum B pacTBOpax.

https://resh.edu.ru/subject/29/9/

POII ypoxk Ne5-9

MynbTuMeniHbBINR AUCK, TpuitoxkeHue K yueoHuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoreka BuaeoypokoB

https://interneturok.ru (9 kiacc)




https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-

dissocziaczii
Hroro mo pazueny 20
Pasnen 2. HemeTauibl 4 MX COeIMHEHUS.
2.1. | O6mas xapaKTepuCTHKA 5 https://resh.edu.ru/subject/29/
XxuMu4eckux dj1eMenToB VIIA- https://resh.edu.ru/subject/29/9/
rpynmnsl. I'ajioressi. POUI ypox Nel0
MynpTUMEAUHHBIN AUCK, TpUIoKeHue K yueoHuky O.C.
["abpuensn Xumus 9 kiacc.
bubnuoTeka BU1€0ypOKOB
https://interneturok.ru (9 xmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/himicheskie-svoystvasoedineniy-galogenov
2.2. | OduIasi XapaKkTepuCTHKA 5 https://resh.edu.ru/subject/29/
XHMHYECKHX djieMeHToB VIA- https://resh.edu.ru/subject/29/9/
rpynnbl. Cepa u eé coeTuHeHUsI. POII ypok Nel1-13
MynbTUMETUIHBINA TUCK, puiiokeHne K yaeonunky O.C.
["abpuensa Xumus 9 kiacc.
bubnuoreka Buae0ypoKkoB
https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/sera-serovodorod-i-sulfidy
2.3. | O0uIas XapaKkTepuCTHKA 7 https://resh.edu.ru/subject/29/
XHMHYECKHX 3J1eMeHTOB VA- https://resh.edu.ru/subject/29/9/
rpynmnsl. A30T1, ¢pochop u ux POII ypok Nel4-16
COeUHEHUSI. MynbTUMeIUHHBIN TUCK, TpuiioxkeHue K yaeonuky O.C.
["abpuensn Xumus 9 kiacc.
bubnuoreka BuaeoypokoB
https://interneturok.ru (9 kiacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
2.4. | Odmas XxapaKTepuCTHKA 12 https://resh.edu.ru/subject/29/




XMMHYECKHX 3JieMeHTOB IVA-
rpynmnsbi.

Yriaepoa v KpeMHUI U HX
coeIMHEHUA.

https://resh.edu.ru/subject/29/9/

POIII ypox Nel7-21

MynpTUMEAUWHBIN AUCK, TpUIIoKeHHE K yueOHuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoTeka BU1€0ypoKOB

https://interneturok.ru (9 kiacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

Hroro no pazneny

29

Pa3gen 3. Merajjibl M UX COCIUHEHUS.

3.1.

OO01He CBOMCTBA METAJLJIOB.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/

POIII ypok Ne22

MynbTUMeIUHHBIN TUCK, TpuioxkeHue K yaeonuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoTeka BuIeoypokoB

https://interneturok.ru (9 xmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://skysmart.ru/articles/chemistry/khimicheskie-svojstva-
metallov https://skysmart.ru/articles/chemistry/korroziya-metallov

3.2.

Baskneilinmme MeTallIbI H UX
COeIMHEeHUA.

10

0.5

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POHI ypok No23-27

MynbTUMeIUHHBIN TUCK, TpuiioxkeHue K yaeonuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoreka BUIEOypOKOB

https://interneturok.ru (9 kmacc)
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii

Hroro no pasneny:

14

Pasznen 4. Xumus u okpy:xamomas cpeaa.

4.1.

Bemecrsa 1 MaTepuabl B

https://resh.edu.ru/subject/29/




JKU3HHU Y€JI0BCKA.

https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
MynpTUMEAUWHBIN AUCK, TpUIIoKeHHE K yueOHuky O.C.

["abpuensn Xumus 9 kiacc.
bubnuoTeka BU1€0ypoKOB
https://interneturok.ru (9 kiacc)

Wroro mo pazueny: 3
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I1O| 68 5.5

[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHUE

9 KJIACC
Ne Tema ypoka Kouan4yecTBo yacos Mara Bunami,
n/n U3y4YeHUs dhopmbi
KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYe
padoThbI CKHe
padoThI
1. | Knmaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKUX 1 |0 0 02.09 YcTHbIi
BEIIECTB (MEXIyHApOHAsl U TPUBUAIbHAS). 0TIpOC;
2. | Ilepuomnueckuii 3akoH. [leproauyeckas cucrema 1 0 0 07.09 VcTHBIN
xuMuueckux aemeHToB J[. 1. Menneneesa. OIIpOC;
CrpoeHue aToMOB.
3. | 3axoHOMEepHOCTH B U3MEHEHUH CBOWCTB 1 |0 0 09.09 YcTHbII
XMUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB, 0TIpOC;
KaJusi, Kbl U UX COSMHEHUN B COOTBETCTBHUH C




ITIOJIOXKCHHUEM B HepI/IOI[I/I‘IGCKOfI CHUCTCMEC U
CTPOCHHUEM aTOMOB.

4, | XuMH4YecKH€e CBOMCTBA BENIECTB, OTHOCIIINXCS K 14.09 ITnceMennbIi
Pa3IMYHBIM KJTaccaM HEOPTaHHMYECKUX COCAMHCHUH, KOHTPOJIb;

WX TEHETHYECKasl CBSI3b.

5. | CtpoeHue BemiecTBa: BUJIbI XKMUUECKOU CBSI3H. 16.09 [TucbmeHHBII
TUIBI KPUCTATHYECKUAX PEIIETOK, 3aBUCUMOCTh KOHTPOJIb;
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON
PELIETKY.

6. | CrapToBbIii (BXOHOM) KOHTPOJIb. 21.09 KontponbHas

pabora;

7. | Knaccubpukamumss ~ XUMHYECKHX  peakmuil 10 23.09 [TucemeHHBII
pa3IMYHBIM TIpH3HaKaM (10 YHWCIy H COCTaBy KOHTPOJIb;
Y4acTBYIOIIMX B PEAKIMU BEILIECTB, MO TEIJIOBOMY YcTHbIN
ahdexTy, MO HU3MEHEHHWIO CTENeHeW OKHCICHUS OTIpoc;
XMUMHYECKUX 3JEMEHTOB, MO0 0oOpaTMMOCTH, IIO
YY9aCTHIO KaTaau3aTopa). DK30- "

SHIOTEPMHUUYECKUE PEaKIUH, TEPMOXUMHUUYECKHE
YpaBHEHHS.

8. |IloHsTHE O CKOPOCTHM XHWMHYECKOM pEaKIIHH. 28.09 [TucbmMeHHBII
[lonsiTHE O TOMOTE€HHBIX U  TE€TEPOTEeHHBIX KOHTPOJIb;
peakiusax. DakToppl, BIUSIONIME HAa CKOPOCTh YcTHbIN
XUMHYECKON peaKInH. 0TIpOC;

9. |Ilonstme 00 oOpaTUMBIX H  HEOOpPATUMBIX 30.09 [TucbMeHHBII
XUMHUYECKUX peakuusx. [loHATHE O XUMHYECKOM KOHTPOJIb;
paBHOBecuH. DaKTOPbI, BIUSIONINE HA CMEIICHUE
XUMHYECKOTO PAaBHOBECHS.

10. | MexaHu3M OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX 05.10 [T1uceMeHHbI
peaxiuit (3MEKTPOHHBIN 0alaHC OKUCIUTEIHHO- KOHTPOJIb;




BOCCTaHOBUTEJIBHON PEAKIIMH).

11. | Teopus ANEKTPOITUTUUECKOM IUCCOLIHALINM. 07.10 ITuceMeHHBIN
DNEKTPOIUTBl W HEINEKTPONHTHL.  KaTHOHBI, KOHTPOJIb;
aHnoOHBI. MeXaHn3M JHUCCOITMAIliA  BEIIECTB C YcerHbINI
Pa3IMYHBIMU BUIAMHA XHMHYECKOHN CBSI3H. oTpoc;

12. | Crenens guccormanmu. CuipHble W clia0ble 12.10 YcrHblit
AJIEKTPOJIATHI. oTIpoC;

13. | Peakuuu  woHHOro  oOMeHa,  YCIOBHS  HX 14.10 [TucemeHHBII
npoTekanus. IoHHbIE ypaBHEHUS PEaKIIUM. KOHTPOJIb;

14. | XuMuuecKkue CBOMCTBA KUCIOT B CBETE 19.10 [TnceMeHHBIN
MIPEJICTABICHUIA 00 IEKTPOTUTHICCKOM KOHTPOJIb;
JIACCOIAAIIHAH.

15. | XuMuueckue CBOWCTBA OCHOBAHMH B  CBETE 21.10 [TuceMeHHBIH
MpEeICTaBICHUI 00 AJIEKTPOJTUTUUECKON KOHTPOJIb;
JIACCOIAAIIAH.

16. | XuMunueckue CBOICTBa coJieit B CBETe 26.10 [TuceMeHHBIH
MpeACTaBICHUI 00 AMEKTPOIUTUUECKON KOHTPOJIb;
JIACCOIAAIIHH.

17. | TloHsiTHE O THAPOJIU3E COJICH. 28.10 VcTHBIN

OTIpoc;
18. | KauecTBeHHBIC peaKIIMU HAa KATHOHBI U aHUOHBI. 09.11 [TucbMeHHBII
KOHTPOJIb;

19. | IIpaxkTuueckas pabota Nel. Pemenne 11.11 ITpakTuecka

AKCIIEPUMEHTATBHBIX 3a1a4 o TeMeE o pabora;




"DNIeKTpOoIUTHYECKas Juccoruanus'.

20. | KonrponbHas pabora Nel "Ilepmoguueckuii 3aKoH 16.11 KoHTpobHast
u Ilepuonnueckas cucrema [[. U. MeHnneneena. pabora;
Crpoenue atoma".

21. | OOmas xapakTepucTHKa TajoreHoB. OCoOeHHOCTH 18.11 [TuceMeHHBIM
CTPOCHUSI aTOMOB J3THX 3JIEMEHTOB, XapaKTCPHBIC KOHTPOJIb;
JUIsi HUX CcTeneHu okucieHus. CrpoeHue U YcrHbIi
(du3nUecKkue CBOWMCTBA TMPOCTBIX BEIIECTB — OTIpOC;
rajoreHoB. XWUMHUUYECKHUE CBOWCTBA Ha MPUMEPE
xJiopa (B3aumoieiicTBHE c MeTaJIaMH,

HEMETaJIJIaMU, IeJI0YaMH).

22. | XmopoBogopoa. ComnsHast KHCIOTa, XUMHYECKHE 23.11 [TuceMeHHBIH
CBOICTBA, MoJy4yeHue, npuMeHenue. KauectBenHas KOHTpPOJIb;
peakuus Ha XJIOPUI-UOHBL. VYcTHEII

0TIpOC;

23. | dusznonornueckoe NIEWCTBUE xJIopa u 25.11 VY cTHBIN
XJIOPOBOAOPOA Ha OpraHu3M YeJioBeKa. 0TIpOC;
Baxueiimue xjgopuabl W HX HAXO0XACHHUE B
IpHUpOJIE.

24. | Ilpaktudeckass ~ pabora  Ne 2. Pemenue 30.11 [TpakTuuecka
SKCIEPUMEHTaJIbHBIX 3amau nmo Teme "l[loarpymma b pabora;
rajoreHoB".

25. | Pemenune 3amad Ha BBIUMCICHHS] 1O YPaBHEHHSIM 02.12 [TuceMeHHBIN
XMMHYECKUX PEaKUUd, eclu OJUH peareHT JaH B KOHTPOJIb;
U30BITKE.

26. | OOmas xapakTepHCTUKa 3JIeMEHTOB VIA-Tpymnmsl. 07.12 ITuceMeHHBIM
OCOOEHHOCTH CTPOEHHUSI aTOMOB 3THX 3JEMEHTOB, KOHTPOJIb;
XapakTepHble [N HHUX CTENEeHU OKHCIICHUS. YcTHBIN
Crpoenne u (u3HUECKHE CBOWMCTBA TMPOCTHIX OTIpoC;

BCIICCTB - KHUCJIOpPOAa W CCPbI. AJ'IJ'IOTpOHHBIC




MOAU(UKAIIMN KUCIOpOJa M cepbl. XHUMHUYECKHE
cBorictBa cepbl. Haxoxnenue cepsl U eé
COEIMHEHUIN B MPUPOJE. XUMUYECKOE 3arpsi3HEHUE
OKpy)Xamllel  cpeabl  COEAMHEHUSIMU  CEphl
(KUCNOTHBIE JOXKAM, 3arpsA3HEHHE BO3JyXa H
BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPAICHUSI.

27. | CepoBonopo, CTPOEHHE, busnveckue u 09.12 [TuceMeHHBIM

XHUMHYECKHAE CBOHCTBA. KOHTPOJIb;
YCTHBIN
oTIpOC;

28. | Okcuapl cepbl KaK TPEICTABUTEIIA KUCIOTHBIX 14.12 [TucemeHHBII
okcui0B. CepHHCTAs KUCIIOTA. KOHTPOJIb;

YCTHBIN
oTIpoc;

29. | Cepnas xucnorta, (QU3NYECKHE U XUMHUUYECKHE 16.12 [TucemMeHHBII
cBoiicTBa (0OmMe Kak TIPEACTaBUTENS Kjacca KOHTPOJIb,
KHCIIOT U chernuduyeckue), npumeHnenue. Comun YcTHbIi
CEepHOM KHUCJIOTHI, KAueCTBEHHas peaklus Ha OTIpOC;
Cynb}ar-uoH.

30. | Xumuyeckue peakuuu, JIeKalue B OCHOBE 21.12 [TuceMeHHBIN
MIPOMBIIIJIEHHOTO  CHOco0a  MOJIydeHUs CEepHOM KOHTPOJIb;
KUCTOTHl. PemieHne 3amady  Ha  HaXOXJEHHE
MacCOBOM JIOJIM BBIXO/JIa TIPOAYKTa PEaKIIUU.

31. | O6mas xapakTepUCTHKA AIIEMEHTOB V A-TpYIIIIHI. 23.12 [TucbMeHHBII
Oco0OeHHOCTH CTPOEHHSI aTOMOB 3THUX JJIEMEHTOB, KOHTPOJIb;
XapaKTepHbIe Ui HUX CTETEeHU OKHUCICHHsS. A3OT, YcTHBIN
pacmpocTpaHeHue B mpupoie, (¢GU3NYECKHEe U OTIPOC;

XUMHUECKHe cBoMcTBa. KpyroBopor asota B
IIPUPOJIE.




32. | AMMuak, ero GU3NYECKUE U XUMHUYECKUE CBOUCTBA, 11.01 [TucbmeHHbII
nosiydeHue u mnpumenenue. Coim aMMOHUS, HUX KOHTPOJIb;
¢u3nvecKkrne u XMMUYECKHUEe CBOWCTBA, MPHMEHEHHE. VYerHbii
KavecTBeHHast peakiusi Ha HOHbI aMMOHHUSI. OTIpOC;

33. | [IpakTuueckas padora Ne3. IMosyueHue ammmuaxa, 13.01 [TpakTryecka
M3yUYeHHE €ro CBOWCTB. s pabora;

34. | A3oTHas KuCiOTa, €€ (QU3NUECKHE W XUMHUYCCKHE 18.01 YcrHbii
cBoiicTBa (0OmMe Kak TPEACTaBUTENS Kjacca 0TIpoc;
KHUCTIOT U cneruduueckue). Hurpatsi.

35. | Ucnosib30BaHME HUTPATOB M COJICH aMMOHHS B 20.01 YcrHbIi
KauecTBe MHHEpalIbHBIX ynoOpeHui. Xumuueckoe OIIpOC;
3arpsi3HEHUE OKPYXKAIOLIEH Cpelpl COEIMHEHUSIMU CooOuienue;
a3oTa (KHCIOTHBIE JOXKIH, 3arps3HEHHE BO3/yXa,

MTOYBBI U BOJJOEMOB).

36. | ®ochop, amnorponnsie Mmomudukanuu (ocdopa, 25.01 [TucemMeHHBII

¢buznyeckue 1 XuMU4YecKre CBONCTBA. KOHTPOJIb;
YcTHbI
OTIpOC;

37. | Oxcun  docdopa(V) u  dochopHas KUCIOTa, 27.01 [TucebmMeHHBII
¢buznuecKkue U XMMUYECKHE CBOWCTBA, MOJTyYCHHE. KOHTPOJIb;
KauectBennas  peakuust Ha  ¢ocdar-uoHbIL. YcTHbIN
Hcnonb3oBanue docdaron B Ka4yecTBe OTIpOC;
MUHEpaJIbHBIX yaoOpeHuii. 3arpsizHeHue
MIPUPOIHBIX BOJOEMOB dochaTamu

38. | Yrnepon, AJUIOTPOITHBIE Moaudukammu, 01.02 ITuceMeHHBIH
pacrpocTpaHeHue B Mpupoje, (¢GU3NYEcCKue U KOHTPOJIb;
XUMuYeckue cBoicTBa. Ancopbuus. Kpyrosopot YcTHBIN
yriepoJa B IpUpO/IE. 0IIpOC;




39. | Okcupmel yriepona, ux (PU3NIECKHUE U XUMUYCCKHE 03.02 YcTHBIN
CBOMCTBA, (DU3MOJIOTHYECKOE JIEHCTBUE HA JKUBHIC OIIpOC;
OpPTraHHU3MBI, MOJTyYCHHE u IPUMCHCHUE.

DKOJIOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa(lV); runoresa 1100 IbBHOTO MOTETUICHUS
KJIUMAaTa; MapHUKOBBIHN 3 DeKT.

40. | YrompHas KUCIIOTa W €€ COJM, WX (U3HUECKUE U 08.02 [TucemeHHBII
XHUMHYECKHAE CBOWCTBA, MOJIYUCHUE W NPUMCHEHUE. KOHTPOJIb;
KauectBennass peakiusi Ha  KapOOHAT-HOHBI. YcrHbIi
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIMHE, 0IIpoc;
MTPOMBIIIIJICHHOCTH, CEITECKOM XO3SHCTBE.

41. | Ilpaktuyeckas pabota Ned. [Toryuenue 10.02 [TpakTruecka
yriaekucinoro rasza. KadecTBeHHas peakius Ha s pabora;
KapOOHAaT-UOH.

42. | IlepBoHavyaJibHBIE TOHATHS 00 OpPraHUYECKUX 15.02 YcTHbIi
BEIIECTBAX KaK O COEQUHEHMSIX  yriepoja: OTIpOC;
0COOEHHOCTH COCTaBa M CTPOCHHUS.

43. | [louatue O OWOJOTMYECKH BaKHBIX BEIIECTBAX: 17.02 Y cTHBIN
xKupax, Oenkax, yriaeBojax. MarepuaibHoe OTIpOC;
€IMHCTBO OpPraHUYECKUX U  HEOPraHUYECKUX CooOuienue;
COECIUHEHU.

44, | KpemHuii, ero (U3WYECKUE M  XUMHUYECKHE 22.02 [TucbMeHHBII
CBOMCTBa, TMOJy4YeHHE U  [PUMEHEHHE B KOHTPOJIb;
anektpoHuke. CoelMHEHUs] KPEMHHUSI B IPUPOJIE. YcTHbIN

0TIpOC;

45. | O6mue mpenctaBieHus o6 okcunae kpemuusa(IV) u 01.03 VY CTHEIN
KPEMHUEBOM KHCTIOTE. Cunukarsl, ux 0TIpOC;
WCIOJIb30BaHUE B OBITY, MEIUIINHE, Coo0enue;

MPOMBIIIJIICHHOCTH.




46. | BaxxHelme CTpOUTENBHBIE MaTepPHAIIbl: KEpaMUKa, 03.03 VYerubiid
CTEKJIO, LIEMEHT, O0eTOH, kene300eToH. [Ipobrmemsr 01Ipoc;
0e30MmacHOTO UCIIOJIb30BaAHUS CTPOUTETBHBIX Coobuienue;
MaTepHAJIOB B MIOBCETHEBHOM JKMU3HHU.

47. | Ilpaktuueckass  pabora  Ne 5.  Pemenwue 10.03 [TpakTruecka
AKCIEPUMEHTAJIbHBIX 3a7au 1o TeMme '"Baxheilne s pabora;
HEMETAJUIbl U UX COeTUHEHNUA".

48. | Obo0UIeHNE U CUCTEMAaTH3AIHSI 3HAHUH. 15.03 YerHbii

0TIpOC;
TectupoBanu
<

49. | KontponpHass pabora Ne2 "Hemeramumbel um  ux 17.03 KonTpoibhas
coeTMHECHUS". pabora;

50. | O0mass xapakTepucTUKa XUMHUYECKUX JJIEMEHTOB 22.03 YcTHbIi
— METaJUIOB Ha OCHOBaHUM HX IMOJOXKEHUS B OTIpOC;
MEPUOIUYECKON CHUCTEME XMMHMUYECKHUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi atoMoB. CtpoeHue
MeTaioB. MeTamnueckasi CBsI3b M METaJlJTn4ecKast
KpUCTAJJINYECKasl peléTKa.

51. | DACKTPOXUMHUUCCKHUI PsJl HANPSDKCHUH METaJIOB. 24.03 [TucebmMeHHBII
Ou3nyeckue U XUMHYECKHUE CBOMCTBA METAILIOB. KOHTPOJIb;
O61ue crnocoObl MOTYYEeHUS METaIIOB. YcTHbIN

OTIpOC;

52. | IloHsATHE O KOPPO3UM METAJIOB U OCHOBHBIE 05.04 Vel

COCOOBI 3aIUTHI OT KOPPO3HH. OTIpoc;
Coobiienue;
53. | CruiaBel (cTanb, YyryH, JIOpaJIOMHHMNA, OpoH3a), 07.04 YcerHbii




WX PUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH. 0IIpoc;
CooOmieHus;

54. | lllenounsie METaJLJIBL. [Tonoxxenue B 12.04 [TnceMeHHbBI
MIEPUOIUICCKON CHUCTEME XHMHYECKUX 3JIEMEHTOB KOHTPOJIb;
. N. Menneneea, ctpoeHue atomoB. Haxoxienue YcrHbliit
B npupozae. Puznueckue U XUMHUYECKHE CBOMCTBA OIIpOC;

(ma mnpumepe Hatpus U Kanusg). Okcuzabl u
THAPOKCUIBI HATpUsi W Kaimsa. [lpumeHeHue
IEJIOYHBIX METAJIOB M UX COCTMHCHU.

55. | lllenmouno3emMenbHBIC METAIIIbl MarHUA W KaJIbIIHH, 14.04 ITuceMeHHBIN
cTpoeHUe aToMoB. [lojoXeHWe B TEPHOIMYECKOM KOHTPOJIb;
CHCTEME XAMHAYECKUX 3JICMEHTOB . N. YCTHBIN
Menneneesa. Haxoxnenne B IIPUPOJIE. 0Ipoc;
dusnveckue 1 XuMHYIECKHue CBoiicTBa. BaxkHeime
COCTMHECHUS KabIUs (OKCUI, TUIPOKCHU, COJIH).

56. | Pemenue 3amay Ha BBIYMCIICHHS 110 YpaBHEHUSIM 19.04 [TnuceMeHHBIN
XUMHUYECKUX PEaKIuid, €CJIU OJMH U3 PEarcHTOB JlaH KOHTPOJIb,

B M30BITKE WA COACPIKUT MPUMECH; MaCCOBOH JI0OTTH
BBIXO/Ia MTPOJIYKTa PEAKIIUH.
57. | XKEcTroCTh BOBI U CITOCOOHI €€ yCTpaHECHUSI. 21.04 YcTHbIi
OTIpocC;

58. | Boiuncnenuss 1O ypaBHEHHSIM  XUMHUYECKUX 26.04 [TuceMeHHBIH
peakuii, eclii OJAWH M3 PEarcHTOB JaH B BHJIC KOHTPOJIb,
BOJIHOT'O PacTBOpa C U3BECTHOM MacCOBOM JOJICH.

59. | Ilpaktnueckas pabora Ne6. XKécTkocTh BOIBI U 28.04 ITpakTuecka
METO/IbI €€ YCTPaHEHHUS. S pabora;

60. | Amomunuii.  [lomoxkeHne B TEPUOAMYECKOM 03.05 ITuceMeHHBIH

CUCTEMC XUMHWYCCKHUX 9JICMCHTOB ILII

KOHTPOJIb;




MenneneeBa, crtpoeHue aroma. HaxoxzaeHue B

YcTHBIN

npupoje. Pu3nuecKkue M XUMUYECKHE CBOMCTBA. OIIpOC;
AmboTepHBIE CBOWCTBA OKCHU/IA U THIPOKCHIA.

61. | Ilpomexyrounas arrectanus. BIIP/Kontponbhas 05.05 KoHnTpoibHast

pabora. pabora;
BIIP;

62. | Kenezo. IlosoxkeHne B TEPUOIUICCKON CHCTEME 10.05 [TucerMeHHBIIH
xuMmudyeckux anemenTtoB J[. 1.  MeHjeneesa, KOHTpPOJIb;
cTpoeHue aroma. Haxoxnaenue B mpupoie. YcrHbIi
DU3NYECKUE U XUMUYECKUE CBOMCTBA. OIIpOC;

63. | Okcumel, tuapokcuasl u  comm  kenesa(ll) wu 12.05 [TucemeHHBII
xeneza(Ill). KOHTPOJIb,

64. | Ilpaktudeckass ~ pabora  Ne 7. Pemenue 17.05 [TpakTruecka
AKCIEPUMEHTAIBHBIX 3a7a4y Mo Teme "BaxkHeilme Ly pabora;
METaJIbl U UX COCTUHEHN".

65. | HoBele Marepuanbl M TeXHOJOTrMU. BemiecTBa u 19.05 Y cTHBIN
MaTepuagbl B IOBCEJIHEBHON JKM3HU YEIOBEKa. OTIpOC;
Xumus W 370poBbe. be3omacHoe HCMOIb30BaHUE Coobmienue;
BEIIECTB M XUMUYECKHUX PEaKLUii B OBITY.

66. | [IpupoaHble HCTOYHUKH YIJIEBOJIOPOAOB (YroJb, 24.05 YcTHbIi
OPUPOAHBIA  ra3, HePTb)  NOPOAYKTHI  UX OTIpOC;
nepepaboTKU, UX POJIb B OBITY M MPOMBIIIEHHOCTH. CooOuienue;

67. | OcHOBBI AKOJIOTUYECKOM IPAMOTHOCTH. 26.05 YcTHbI
XUMUYECKOe 3arps3HEHHE OKpYXKaIolel cpenpbl, 0TIpOC;
MpeIeTbHO JIOMYCTHUMAasi KOHIEHTpPAIUs BELIECTB - CooOmienue;

[TAK). Pomp XuMUM B pelIEHHM 3KOJOTHYECKUX
npobiem.




68. | [loBropenue Tembl "l'eHetmdueckas cBs3b Mexay | 1 |0 0 31.05 [TucbmeHHbII
MeTaJlJlaMu ¥ HeMeTauiaMu'. KOHTpOJIb;
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIbHOI'O ITPOLLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

9 KJIACC

Xumus. 9 knacce/T'abpuensia O.C., OctpoymoB WN.T'., Cnankos C.A., AkiimonepHoe ooOmiectBo «M3aarensctBo «IIpocBenieHue»;
Xumus 9 kimace: yaeonuk / O. C. N'abpuensia. — 7-e u3a. npepad. — M. : Ipoda — 2019 1. 319, [1] c. un. (Poccuiickuii yueOHUK)
ISBN 978-5-358-21507-8

METOANYECKHUE MATEPHUAJIBI AJIS1 YUUTEJISA

9 KJIACC

1. B momomp mkonpHOMY yuntento. M. 0. IN'opkoBenko «Iloypounsie pa3padoTku o xumun Kk yaeorukam: O. C. ['abpuensua; H. . Conunna, M. I1.
Canuna; I'. E. Pymsutuca, @. I'. ®enpamana» 9 kiacc. «Bako», Mocksa 2005 r.

2. B momomp abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumust». [TocoOue 1t MIKOIBHIKOB CTAPIINX KJIACCOB U MocTynaronux B BY3b1.
Hpoda, Mocksa 2005 r.

3. B nomomtp abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AaapeeBa «Xumus». i1 MIKOJLHUKOB CTapIINX KJIACCOB M MOCTYMarOMuX B B Y351
Teopernueckue ocHoBbl. Bonpockl. 3agauun. Tectsl. [Ton penakuuent npodeccopa P. A. Jlununa 3 — e uzganue, ucnpasieHHoe. [Ipoda, Mocksa 2004
r.

4. T'abpuensan O.C. [Iporpamma kypca xumuu ais 8-11 kinaccoB o0iieoOpazoBarenbHbIX yupexaeHuit. — M.: Jlpoda;

5. Xumus 9 knacc: yueOnuk / O. C. I'abpuens. — 7-e uzf. npepad. — M. : Ilpoda — 2019 1. 319, [1] c. un. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. I'abpuensu O.C. U3yyaem xumuto B 9 ki1.: nuaakruueckue matepuaisl / O.C. 'abpuensn, T.B. CmupnoBa. — M.: biuk mitoc

7. I'abpuensn O.C., Bucko6oitnukosa H.IL., flmrykoBa A.B. HacronbHast kaura yuutens. Xumus. 9 ki1.: Metoaudeckoe nocodue. — M.: Ipoda;

8. I'abpuensn O.C., Pynos H.H., TonkyHos B.W. Xumuueckuii sxkcriepuMeHT B mikoie. 9 kiacc. — M.: Jlpoda

9. MunucrepctBo o0pazoBanus Poccuiickoit @enepanuu. [Iporpammel ais 001ieo0pazoBaTeabHbIX yupexkaeHnd. Xumus 8 — 11 kaccsl. -3-e
u3aanue, crepeoTunHoe - Mockaa; poda, 2002 . (ctp. 26 — 37).

10. PaGouas nporpamma. Xumus k YMK O. C. I'abpuensaa Jlabupunt. py. Usnarenscto "Bako" 2016 .

11. ®epepanbHOro KOMIIOHEHTA FOCYIaPCTBEHHOTO CTaHapTa oomiero oopasosanus no xumuu (Yacts 1. OcHoBHOE 00111€e 00pa3oBaHue) s
OCHOBHOMH 00111€00pa30BaTeNbHOM IIKOJIBI B COOTBETCTBUU C CYIIECTBYIOLIEH KOHLENIMENH XUMUIECKOTO 00pa30BaHusl.



12. Xumusi: 9 xinacc: KOHTPOJIbHBIE U TpoBepouHbie padoThl K yueOuuky O.C. 'abpuensna «Xumus. 9 knace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYurakoBa u 1p. — M. : JIpoda;

13. Xumus 9 xnacc: yue6nuk / O. C. I'abpuensia. — 7-e u3a. npepad. — M. : Ipoda — 2019 1. 319, [1] c. un. (Poccuiickuii yae6HuK) ISBN 978-5-358-
21507-8

14. Xumus B Tabnumax 8 — 11 kiraccer. CripaBounoe mocobue. Aptop — cocraBureib A. E. Haconosa 10 — e u3nanue, crepeotumntoe. poda, Mocksa
2007 .

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT nist yauTenss XUMUU U OMOJIOTHUN)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2 chasa_v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) Topran Beepoccuniickoit onumITia sl IKOJIBHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBareabHbIi mopTait. http://www.gov.ed.ru

13) ®denepanbHbIil poccuiickuii o0eoOpazoBarenbHbIi oprai. http://www.school.edu.ru
14) ®enepanbublii noptan «Poccuiickoe oOpazoanue. http:// www.edu.ru

15) Topran kommanuu «Kupust u Medoauiiy. http://www.km.ru

16) Obpa3zoBaTenbHbIii mopran «Yueda». http://www.uroki.ru

17) XKypuan «Kypbep obpazoBanus». http://www.courier.com.ru

18) XKypnan «Bectuuk oOpazoBanusy. http://www.vestnik.edu.ru

19) Uznarensckuit gom «IIpodxuuray. http://www.protkniga.ru

20) U3narenbckuii nom «1 ceHTaOps». http://www. 1september.ru

21) ®ectuBane nenarorudeckuii uaeit «OTKPBITHIN ypok» (M3AaTenbcKuit 1oM «1 ceHTaops»). http://festival. 1september.ru
22) https://elementy.ru/catalog?type=39

23) Unrepuer noptan [Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHUCTEPCTBO 00pa30BaHMs U HAYKH.

25) Caiit CIAM I'MA: PEIY BIIP, OI'D, EI'D, I'BD u LT. https://sdamgia.ru



MATEPUAJBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA30OBATEJIbHOI'O ITPOLIECCA
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) TexHuueckue cpencTBa 00ydIeHHs:

.TeneBusop (c IuaroHanblo 3KpaHa HE MEHee 72CM)
. [IepcoHaIbHBIN KOMITBIOTED

. Konmonkn

. [IpuHTep nazepHsbIi

) IledaTHas mpoAyKIus:

. [IpaBuina TexHuku 6€30MaCHOCTH (CTEH/] SKCITO3ULIMOHHBIN)

. [leproanueckas cucrtema xumudeckux aneMmenToB J[.. MenneneeBa (CTeH1 SKCIIO3ULIMOHHBIN)

. PacTBOpuMOCTSH CoJIeii, KHCIIOT M OCHOBAaHMM B BOJIE (CTEH/] SKCTIO3UIIMOHHBIHN )

. [IpaBuiia moBeaeHUsT OOyJarOIIMXCS B KAOMHETE XUMHH (CTCH/T SKCITO3UITHOHHBIN )

. [IpaBuita moBeaeHUst 0OyJarONIMXCS B KAOMHETE XUMHUH (MHCTPYKTAXKH JJIs MPAKTHYECKUX pad0T U 1a00paTOPHBIX OTIBITOB),
. leMoHCcTpanoHHbIE TAOIUIIBI IO XUMHUH

. leMOHCTpallMOHHbIE TUIAKATHI IO HEOPTAHUYECKON XUMUHI

. KoMIiekT nopTpeToB XMMUKOB

) Crienmasiu3upoBaHHas yaeOHast MeOelb:

. Jlocka aynuTopHas ¢ MarHUTHOM MOBEPXHOCTHIO U C MPUCIIOCOOICHUSMU JJIsl KperieHus Tabau, KapT
. CTon 1eMOHCTpaIMOHHBIN (M3 ABYX CEKIIH)

. CTos1 MUChMEHHBIH U1 yuuTens (B KIAaCCHOM KOMHATe U B JaOOPaHTCKOM )
. CTobl IBYXMECTHBIE YUEHUYECKUE B KOMIUIEKTE CO CTYJbSIMU

. Cryn qiis yanrens

[xadsl ceximoHHbIE AT 000PYIOBAHUS B JTA0OPaHTCKOM

. llIka¢ BBITSHKHOMN

. CTeHka mkoabHas

. PakoBuHa-Molika

0. TymGouka



11. Crena KJ1acCHBIN yroJIoK
12. Ceii s XxpaHeHUsI PEaKTUBOB

OBOPYJIOBAHMUE JUIs1 TPOBEJAEHUSA ITPAKTUYECKHUX PABOT

VY4ebHo-pakTHUecKoe U yueOHO-1abopaTopHOoe 000pyI0BaHNE

1) [TpuGopsl, HAGOPHI MOCYABI U Ta00PATOPHBIX PUHAIICKHOCTEH I XUMUYECKOTO SKCIIEPUMEHTA
OOwiero Ha3Ha4YeHUS:

1. HarpeBarenpHble IpUOOPHI (CIUPTOBKA)

2. Jlocka Ju1st CyIIKH MOCY/IbI

2) [leMOHCTpallMOHHBIE

1. HaGop nocyibl ¥ IpUHAIEKHOCTEN ISl IEMOHCTPAIIMOHHBIX OIBITOB [0 XUMUU

2. HaGop nocynpl ¥ IpUHAAIEKHOCTEH /17151 BBITIOJIHEHUS IPAKTHUECKUX pabOT N0 XUMHH
3. TaTtuB amst AEMOHCTPAMOHHBIX Mpooupok [1X-21

3) Cneunanu3upoBaHHbIe TPUOOPHI U armaparhbl
1. Anmapar (mpubop) U1 MOTy4eHus ra3oB
2. ITpubop st cobupaHus U XpaHEHHUs Ta30B

4) KoMIiekTsl i 71a00paTOpHBIX OMBITOB M MPAKTUYECKUX 3aHATUN MO XUMHH
. Habop mocyel v npuHaIeKHOCTEH ISl yUeHUYECKOTO dKCIIEpUMEHTA
. Habop 6anok jy1st XpaHeHust TBEpAbIX peakTUBOB (30 — 50 mu1)

. Habop cxistHOK (h1akOHOB) JJIs1 XpaHEHHUS pAaCTBOPOB PEaKTHBOB

. Ha6op nipooupoxk (ITX-14, I1X-16)

. HarpeBarenu npubops! (ciupToBKH (50 M)

. [Ipubop s mosryyeHus ra3os

. llITatuB maboparopueiii xumuueckuid [IIJTX

. Habop mocyel 11t 1eMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB

. KoMIiekT BOpoHOK KOHYCOOOpa3HbIX

. KoMI1eKT BOPOHOK HUIHMHAPHUYECKUX

. Boponka nenurenpHas HUIUHAPUYECKas

. BopoHnka kanenpHas

. KoMIiekT ko6 KOHU4YecKuxX

. KoMIiexT ko6 Kpyrio10HHBIX

. KoMIiekT ko6 miaocKoJOHHBIX

. Kommiext men3ypok
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17. KOMIIIEKT XUMHYECKUX CTAKAHOB
Hcnonw3ytoT uist NpoBeIeHUs Pa3InYHbIX XUMHUYECKUX OIepaiui.

18. KoMIuiekT nujInHIpoB:

19. KoMIUIeKT mmaTeaeH U JI0KEK JIJIs BEIIECTB:

20. KoMIUIEKT METAINTMYECKUX U3EITUI i1 IEMOHCTPAIIMOHHBIX U TAOOPATOPHBIX OMBITOB: 32)KUM BUHTOBOH, 32KUM TIPYKUHHBIH,
3aKUM MPOOUPOYHBIN, JTOXKKA JIJIsl CKUTAHUS BEIIECTB

21. Habop cTekIsTHHBIX TPYyOOK
22. Habop m3nenuii u3 dpapdopa u dasHca: crynka ¢ nectukom Nel Ne3, Turens HU3KHM, Yalia BeITAPUTEIbHAS, TPEYTOIBHUK JJIs1 TUTIIS Ne6.
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