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[NOACHUTEJIbHA A 3AIINMCKA

Pabouass mporpamma mo XuMuu A oOydaromuxcs 8-9 KIacCOB COCTaBJI€HAa HA OCHOBE
TpebGoBanuil K pe3ysbTaTaM OCBOECHHSI OCHOBHOI 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOIO
oOuiero o0pazoBaHus, MpeACTABICHHBIX B DenepanbHOM IroCy1apCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe€ OCHOBHOTO oO0mIiero oOpa3oBaHus, ¢ Y4ETOM pacHpelesIEHHBIX IO KilaccaM
IIPOBEPsIEMbIX TPeOOBaHUH K pe3yJbTaTaM OCBOCHUs OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTO 00mIero o00pa3oBaHWs W 3JEMEHTOB COJEP)KaHUs, MPEICTAaBICHHBIX B
VYHuBepcanbHOM Koau(pUKAaTOpe MO XUMHM, a Takke Ha ocHoBe IIpumepHOil mporpammsl
BOCIIUTAHUSI 00y4YaloIUXCsS NPU TMOJYYEHUU OCHOBHOIO OOIIEero oOpa3oBaHUs M C Y4ETOM
Konnenmuu npenogaBanust yueOHOTO mpeamMeTa « XUMHUS» B 00pa30BaTENbHBIX OpPraHU3aIUsIX
Poccuiickoit denepannn, peanu3yomux OCHOBHbIE 00IIe00pa30BaTeIbHbIE MPOrpaMMBl (YTB.
Pemiennem Komnernn Munnpocsemienns Poccun, mporokosn ot 03.12.2019 N I11K-48H).

OBIIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEAMETA «XUMMWA»

Bxnana yueb6Horo npeamera « XuMusi» B JOCTHIKEHUE II€JIEH OCHOBHOTO 00I1Iero 00pa3oBaHus
00ycCJIOBJIEH BO MHOI'OM 3HAu€HHUEM XHMHUYECKONW HAayKd B MO3HAHUHM 3aKOHOB NPHUPOABI, B
pPa3BUTUHM TPOMU3BOJIUTENIBHBIX CHJI OOLIECTBA M CO3JaHMM HOBOM 0a3bl MaTepHalbHOM
KYJIBTYpHI.

XuMUS Kak 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK PAaclpOCTpaHWIa CBOE BIUSHHE HA BCE
00JIaCTH YEJI0BEUECKOro CYIIIECTBOBAHMS, 33/1ajla HOBOE BUACHHUE MUPA, CTala HEOThEMIIEMbIM
KOMIIOHEHTOM MHPOBOM KYJIBTYphl, HEOOXOIUMBIM yCIOBHEM >KU3HU OOIIECTBA: 3HAHUE XUMHUU
CILY’)KMUT OCHOBOH Ui (OpMHUpPOBaHUS MHUPOBO33PEHHUS YEIOBEKa, €ro IMpeACTaBlICHUN O
MaTepUaIbHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (POPMHUpYEMbIE XUMHUEH Mpe/ICTaBIeHUs
O B3aMMOIPEBPAIECHUAX SHEPTrUU U 00 3BOJIIOIMU BEUIECTB B MPHUPOJIE; COBPEMEHHAsT XUMUS
HalpaBJIeHa Ha pelIeHHe TII00albHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHS YE€IOBEUECTBA —
CBIPBEBOM, DSHEPreTUYEeCcKO, MUIIEBOM M SKOJOrM4eckod Oe3omacHOCTH, MpodiieM
3/IpaBOOXPAHEHUSI.

B ycnoBusAx Bo3pacTaromniero 3HayeHUsi XMMUH B KH3HU 00IIeCTBA CYIIECTBEHHO MOBBICHIIACh
pOJIb XUMHUYECKOro oOpazoBaHus. B miaHe counuanu3anuy OHO SBISETCA OJHUM U3 YCIOBUHN
(dbopMUpPOBaHUS UHTEIUIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHUA.

CoBpeMEHHOMY 4YEJIOBEKY XUMHUYECKHE 3HAHUS HEOOXOOuUMBI i HpuoOpeTeHus
OOUIEKYJIbTYPHOI'O YPOBHS, O3BOJISIONIETO YBEPEHHO TPYJIUTHCA B COIIMYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOIOOOpa3HOM >KM3HM OOIIECTBa, JUIsl OCO3HAHUS BA)XHOCTU PA3yMHOIO
OTHOILIEHHS K CBOEMY 3/I0POBBIO U 3/IOPOBBIO IPYTUX, K OKpYXKarolleld NPUPOIHOM cpere, A
IPaMOTHOTO TOBEJCHUSI IIPU UCIOJIB30BAaHUM PA3IMYHBIX MAaTEPUAIOB U XUMHUECKUX BEILECTB
B IOBCEIHEBHOM KU3HU.

XumMuueckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SIBJIIETCS 0A30BBIM MO OTHOIIIEHUIO K CHCTEME
o0miero XxuMu4eckoro oOpas3oBaHus. [loATOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanu3yeT MpHCyUIe O0IIeMY XMMHYECKOMY OOpa30BaHUIO KIIOUEBbIE IIEHHOCTH, KOTOpHIE
OTPaKAIOT TOCYAApCTBEHHBIE, OOIIECTBEHHbIE W WHAMBHIYAJIbHBIC TOTPEOHOCTH. ODTUM
OTIpeNieNsieTCs CYIHOCTh OOIIeH CTpaTeruu 00y4YeHNs, BOCIIUTAHUS M PAa3BUTHUS 00yUaIOIINXCS
CpeACTBaMU yueOHOTO IpeaMeTa «XUMUsD».

Nzyuenne mpeamera: 1) crmocoOCTBYeT peanu3allid BO3MOXHOCTEH NJsi CaMOpPa3BUTHUSL U
(dbopMUpoOBaHUS KyIbTYphl JUYHOCTH, €€ 001eil u pyHKIMOHATBLHONW TPAMOTHOCTH; 2) BHOCUT
BKJIaJ B (POPMHPOBAHME MBIILICHUSI U TBOPYECKUX CIIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB HMX
CaMOCTOSITEIbHONW  y4yeOHOW JESITeNbHOCTH, HKCIEPUMEHTAIBHBIX W HCCIE0BATEIbCKUX
YMEHHH, HEOOXOJUMBIX KaK B TIOBCEJJHEBHOW JKM3HM, TaKk M B TNPOPECCHOHATHHOU



AESITETPHOCTH; 3) 3HAKOMHUT CO CHEeUU(PUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IVISI1a HA €AMHCTBO IIPUPOABI M YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAIOM B
(OpMHUPOBaHUHM E€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH THOJPOCTKOB; 4) CHOCOOCTBYET
(OpMHPOBAHUIO [IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPHUPOAE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE 00pa30BaHUE MIKOJIbHUKOB.

Ha3BanHble HampaBiieHUss B 0Oy4e€HUM XMMHUU OOECTeYMBarOTCs cHelU(pUKON copep KaHus
IpeaMeTa, KOTOPBIN SBJISETCS MEeIarorn4ecky aJlaliTuPOBAHHBIM OTpaKeHHEM 0a30BOI HayKu
XMMHH Ha ONPEIEIEHHOM dTane €€ pa3BUTHSL.

Kypc XuMum OCHOBHOW HIKOJBI OpPHUEHTHPOBAH HA OCBOCHHME OOYYaIOLIMMUCS OCHOB
HEOPraHMYECKOW XMMHHM U HEKOTOPBIX MOHATUA M CBEAECHUA 00 OTIENbHBIX OOBEKTaX
OpraHNU4YeCKOW XHUMUHU.

CtpykTypa conepkaHus npenMera cOpMUpPOBaHAa HA OCHOBE CHCTEMHOI'0 MOJXO/Aa K €ro
n3ydeHnto. ColepikaHue CKIaAbIBACTCA U3 CUCTEMBI NOHATHM O XMMHUYECKOM 3JIEMEHTE U
BELIECTBE M CHCTEMbl IMOHATUH O XUMHUYECKOW peakuuu. OOe 3T CHUCTEMBI CTPYKTYPHO
OpraHU30BaHbI 110 PUHLHUITY [TOCJIEI0BATEIBHOIO PA3BUTHS 3HAHUI HA OCHOBE TEOPETHUUECKHUX
IIPEICTABICHUN PA3HOTO YPOBHA: aTOMHO-MOJIEKYJIIDHOTO YYE€HHUs KaK OCHOBBI BCETrO
ecTecTBO3HaHusA, ypoBHs [lepnogndeckoro 3akona J[. . MenneneeBa kak OCHOBHOTO 3aKOHA
XUMHHM, YYEHUS O CTPOEHMM aToMa M XHUMHYECKOM CBsI3U, MpeACTaBlIeHUH 00
UIEKTPOJIMTUYECKON  JHCCOLMAMM  BEIIECTB B  pacTBOpax. TeopeTHudecKue 3HAHUS
paccMaTpUBalOTCST HAa OCHOBE SMIIMPUYECKU IIOJIYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
pa3BHUBAIOTCS IOCJIEIOBATENbHO OT OJHOIO YPOBHA K JPYroMYy, BBINOJHSASA (QYHKIIUU
OOBSICHEHHSI W NPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHMS M BO3MOXKHOCTEH MMPAKTHUYECKOTO
IIPUMEHEHMSI U TTOJIyYEHUS U3y4aeMbIX BEILIECTB.

Takass opraHuzanus COAEp’KaHUS Kypca CIOCOOCTBYET NPEICTABICHUI0 XUMHUYECKOU
COCTABJISIOIICH HAy4YHOM KapTHHBI MHpa B JIOTMKE €€ CUCTEMHOM NpUpOABI. TeM cambIM
o0ecrneynBaeTcsi BO3MOXKHOCTh (POPMHUPOBAHMS Yy O00YYarOMIKXCsl IIEHHOCTHOI'O OTHOILIEHUS K
Hay4HOMY 3HAHUIO M METOZaM ITO3HAHMUSA B HayKe. BakHO Takke 3aMETUTh, YTO OCBOCHMHE
COZIEpXKaHNs Kypca NPOUCXOJUT C INPHUBICUYCHHEM 3HAHUN M3 PAHEE H3YYECHHBIX KYpPCOB:
«Oxpyxarouuit Mup», «bronorus. 5—7 knacce» u «dusnka. 7 Kiacey.

HEJIM U3YUYEHNA YYEBHOI'O ITPEAMETA «XUMMUW»

K HanpaBiieHn1o nepBOCTENEHHON 3HAYMMOCTH MPU peau3aluy o0pa3oBaTeNbHbIX (PYHKIMIMA
npeaMera « XuMUs» TPAJUIIMOHHO OTHOCAT (DOPMHUPOBAHUE 3HAHUIM OCHOB XMMHUYECKOW HAyKU
Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOMW IESITETbHOCTH YelIOBEKa M Kak
OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphI. 3ajada MpeaMeTa COCTOMT B (pOpMHUpPOBAHUU
CUCTEMbl XUMUYECKUX 3HAHUA — Ba)KHEHIIUX (PAaKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKHUX
MOJIOKEHHI, JOCTYIMHBIX 0000IIEHUIT MUPOBO33PEHUECKOTO XapaKTepa, si3bIKa HayKH, 3HAHUH O
HAyYHBIX METO/aX M3yUeHHs BEIIECTB U XMMUYECKHX PEAKIHi, a TaKke B (OPMHPOBAHUU U
Pa3BUTUHU YMEHUU U CIIOCOOOB E€ATEIbHOCTH, CBSI3AHHBIX C IUIAHUPOBAaHUEM, HAOIIOICHUEM U
MPOBEJIEHUEM XUMHUYECKOT0 KCIIEPUMEHTA, COOII0/IEHHEM MTPaBMII 0€30MacCHOT0 OOpallleHus ¢
BEIIECTBAMU B IIOBCEHEBHOM KU3HH.

Hapsny ¢ aTuM nenu usydeHus npeamera B NMPOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOTO o0miero ooOpaszoBanus. CeroaHs B
o0pa3oBaHUU 0CO0O0 3HAYMMOM TPHU3HAETCS HANPABICHHOCTh OOYYEHHS HAa pPa3BUTHE U
caMOpa3BUTHE JMYHOCTH, (OpPMHpOBaHME €€ MHTEIIEKTa U oOmed KyapTypbl. OOydeHue
YMEHUIO YYUTBHCS U MPOAOJIKATH CBOE 00pa30BaHHE CaMOCTOATEIBHO CTAaHOBUTCS OJHOM W3
BaKHEHIINX (YHKUUN yueOHBIX PEIMETOB.



B cBsi3u ¢ 3TUM npu U3ydyeHHH MpeaMeTa B OCHOBHOMW IIKOJE JOMHUHHPYIOIIEE 3HAUCHUE
npuoOpen Takue 1eu, Kak:

e (opMHpPOBaHHE UHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPUHSATHUIO PEIICHHM, CTIOCOOHOM alanTUPOBATHCS K
OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

e HaIPaBJICHHOCTb OOYYECHHS Ha CUCTEMaTHYeCKOe MPUOOIIEHUE yJalIuxcs K
CaMOCTOSITEIbHOM MO3HABATENILHON JIEATENIbHOCTH, HAYYHBIM METO/IaM MMO3HAHUS,
bopMUPYIOIIMM MOTHUBALIUIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

o obecrieueHue ycnoBuil, ClIoCOOCTBYIONUX MPUOOPETEHUIO O0YUAIOIIUMHUCS OTBITA
Pa3HOOOPa3HOM AESATENHHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KITIOUYEBBIX
KOMITETEHIINH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE /IS Pa3IMYHBIX BUJOB ACSTEIbHOCTH;

o (opmupoBaHue yMeHHUI OOBICHATH U OLIEHUBATD SIBJICHUSI OKPYKAIOIIEro MUpa Ha
OCHOBAHUU 3HAHUH U OMbBITA, TOJIYYEHHBIX IIPU U3yUYEHUH XUMUH;

o (opMHpOBaHHE Yy 00YUYAIOIIHNXCSI TYMAHUCTUUECKUX OTHOIICHUH, TOHUMAHUS [ICHHOCTH
XUMHYECKHUX 3HAHUN JUTsl BBIPAOOTKU SKOJIOTHYECKH 11eJ1eCO00Pa3HOTO MOBEICHUS B OBITY U
TPYZIOBOM AEATEIbHOCTHU B LIETSAX COXPAHEHUS CBOETO 3[J0POBbs M OKPYXKAIOIIEH MPpUPOAHOU
Cpelibl;

e pa3BHUTHE MOTHBAIIMU K 00YUEHHIO, CTIOCOOHOCTEHN K CAMOKOHTPOIIIO U CAMOBOCTIMTAHHIO HA
OCHOBE YCBOCHHSI 00III€UEIOBEUECKUX [IEHHOCTE!, TOTOBHOCTUA K OCO3HAHHOMY BBIOODPY
pouIIst ¥ HANIPABJICHHOCTH JaIbHEUINIETO O0yICHHUS.

MECTO YYEBHOI'O IIPEJIMETA «XNUMW» B YUEBHOM ITJIAHE

B cucreme oOuiero oopazoBanus «XUMHs» NMpU3HaAHA 0043aTEIbHBIM YU€OHBIM IPEIMETOM,
KOTOPBIM BXOAUT B COCTaB MpeIMETHOIN 001acTn «EcTecTBEHHO-HAayUHbIE TIPEIMETHD.

Y4eOHbIM TUTaHOM Ha e€ n3ydeHue oTBesieHo 136 ydeOHbIX 4acoB — MO 2 4. B HEJIETIO B 8 U
9 Kkaccax cCOOTBETCTBEHHO.

ITNTAHUPYEMBIE OBPA30BATEJIbHBIE PE3VJIbTATHI

N3yuenne xumuu B §8-9 Ki1acce HampaBiIeHO HA JOCTIXKEHUE OOYYArOUIUMUCS JTUYHOCTHBIX,
METanpeIMETHBIX U TIPEIMETHBIX PE3YJIbTATOB OCBOCHHUS YUeOHOTO MpeIMeTa.

JIMYHOCTHBLIE PE3VIJIBTATDI

JIM4HOCTHBIE PpE3yNbTaThl OCBOECHMSI MPOTPaMMbl OCHOBHOTO OO0IIEro 0Opa3oBaHUS
JOCTUTAIOTCS B X0/ie OOyYEHHUsI XMMUU B €IMHCTBE YUEOHOM U BOCIUTATEIBHON JIEATEIbHOCTH
Opranuzanuy B COOTBETCTBUU C TPAJAWLHMOHHBIMM POCCUHCKMMH COLMOKYJIbTYPHBIMH H
JyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE MpaBUIAaMU M HOPMaMHU
MOBEACHHUSI M CIIOCOOCTBYIOT MpoOIleccaM CaMOMNO3HAHMS, CAMOPAa3BUTHUS U COIHAIIM3ALMU
o0yJaromuxcs.

JIMYHOCTHBIE PE3YABTATHI OTPAKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCIIC B YACTH:

[TaTprOTHYECKOTO BOCIIUTAHUS

1) LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIICJNIO, NMOHMMAHUs 3HAYCHHMsS] XUMHUYECKOH HayKd B >KU3HHM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BIIAJIETh AOCTOBEPHON MH(pOpMalMel O MepelOBbIX JOCTHKEHHUIX U OTKPBITHSIX
MHUPOBOM M OTE€UECTBEHHOW XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSIX 00 YCTpPOWCTBE
MHUpa ¥ 00IEeCTBa;

I'pa’k1aHCKOr0 BOCIIUTAHUS



2) mpencTaBlIieHHs O COLMAIBHBIX HOPMAax U MpaBUJIaX MEXIMYHOCTHBIX OTHOILICHHUM B
KOJUIEKTHBE, KOMMYHHMKAaTUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Yy4eOHO-
HCCIIE0BATEILCKON, TBOPUECKON U APYTHUX BUIAX ACSITEIHHOCTH; TOTOBHOCTHU K pa3HOOOpa3HOU
COBMECTHOM JI€SITEIIbHOCTH TP BBIMOJIHEHUN yU4E€OHBIX, TO3HABATENIBHBIX 3a7a4, BBITIOJHECHUHN
XUMHYECKHUX SKCIIEPUMEHTOB, CO3JaHUH YUYEOHBIX IPOEKTOB, CTPEMIICHHUS K B3aMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIM B Ipoliecce 3TOM Y4eOHOW AeITeNbHOCTH; TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE M MOCTYNKH CBOMX TOBAapUIIEH C IMO3UIMHA HPABCTBEHHBIX W MPABOBBIX HOPM C
y4E€TOM OCO3HaHMSI OCIIEICTBHUI MOCTYIIKOB;

[{eHHOCTH Hay4YHOTO TO3HAHUS

3) MHPOBO33PEHUYECKUX TMPEACTAaBICHUH O BEIIECTBE M XUMHUYECKOM peakiluu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKA M COCTABJISIOIIMX OCHOBY IS
MOHUMAHMUS  CYIIHOCTH HAy4yHOM KapTHHBI MHpA; TMPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOJAHON CPENOi, O pOIu
XUMHH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEW;

4) mo3HaBaTEIbHBIX MOTHUBOB, HANPABJICHHBIX HA MOJYY€HHUE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOIUMBIX ISl 0OBsICHEHUS] HAOII0JaeMBIX TTPOIIECCOB U SIBIICHHUIA;

5) nmo3HaBaTenbHON, MHPOPMAIIMOHHOW M YUTATEIhCKOU KYJIBTYpPhI, B TOM YKCJIC HABHIKOB
CaMOCTOSITEIbHOM pabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHON JIUTEPATYpOU, JOCTYIMHBIMU
TEXHUYECKUMH CPeJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

6) uHTEepeca K OOYUYECHUIO M TMO3HAHMIO, JIFOOO3HATETbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUI0, MPOCKTHOM M MCCIIEN0BATEIbCKOM NEATebHOCTH, K OCO3BHAHHOMY BBIOOPY
HAIPABJICHHOCTH M YPOBHS 00yUueHUs B JaJIbHEHUIIIEM;

@opMUPOBaHUSI KYJIBTYPhI 3J0POBbsI

7) 0OCO3HAHUS LICHHOCTH KMU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 37I0POBbIO, YCTAHOBKH
Ha 3JI0POBBIM 00pa3 KU3HM, OCO3HAHUS TOCIEACTBUM W HENPUATHS BPEAHBIX MPHUBBIUYCK
(ynoTpeOyieHUsT aJKoOTroJisi, HAPKOTUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJOJIEHUS TPABHI
0€30MacHOCTH MpU 0OpaIICHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U PEaIbHOM JKU3HHU;

TpynoBOoro BocluTanus

8) nHTEepeca K MPaKTUYECKOMY U3YYCHHIO MPOQECCHil U TpyJa pa3IuvyHOTrO POja, YBaKEHUE
K TpyAy W pe3ylbTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
MPEAMETHBIX 3HAHUM TI0 XWMHH, OCO3HAHHOTO BBIOOpa WHIWBHUAYaJbHON TPAECKTOPUU
MIPOJIOKEHUST 00pa30BaHUsS C y4E€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCIemHOW NMPOPECCHOHANBLHOMN IeATeTbHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHUI; TOTOBHOCTH a/IalITUPOBATHCS B MPO(GECCHOHAILHOM Cpe/Ie;

DKOJIOTMYECKOTO BOCITUTAHUS

9) ’KOIOTMYECKH 11€JIECO00Pa3HOTO OTHOIIECHUS K TPUPO/Ie KaK UICTOYHUKY JKU3HHU HA 3emiie,
OCHOBE €€ CyIIeCTBOBAaHUS, IOHUMAHUS [IEHHOCTH 370POBOT0 M 0e30macHOro odpas3a *KU3HH,
OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHOMY (PU3UYECKOMY M TICUXHYECKOMY 370pPOBBIO,
OCO3HAHMUS LIEHHOCTHU COOJIOICHUSI IPAaBHJI 0€30MaCHOTO MOBEACHUS MTPH paboTe C BeIIeCTBAMH,
a TAK)KE B CUTYAILUAX, YTPOKAIOMIUX 3JOPOBBIO U KU3HU JIOJIEH;

10) cnocoOHOCTH TPUMEHSTh 3HAHUWS, MOJIydaeMble MPU M3YYCHUU XUMUU, Ui PEIICHUS
3a71a4, CBSI3aHHBIX C OKPYXKAIOLIEH NMPUPOLHOW CPENOU, MOBBIIICHUA YPOBHS 3KOJOTHYECKOU
KYJbTYPBI, OCO3HAHHS TJI00ATLHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM U MyTel UX pelieHus
MOCPECTBOM METOJI0OB XUMUHU;

11) 2KOMOTHYECKOTO0 MBINUICHUS, YMEHHS PYKOBOJCTBOBAaThCSA HMM B TO3HABAaTEIbHOM,
KOMMYHUKATUBHON U COLMAIBHOMN MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI



B cocraBe MmeranpeaMeTHBIX Pe3yJabTATOB BBIICISIOT 3HAYUMbBIE IS (OPMUPOBAHHS
MHUPOBO33pEHHUsI 0OILIEHAYYHbIE MMOHATHUS (3aKOH, TEOpUsl, TPUHIIMII, TUIIOTE3a, PaKT, CUCTEMA,
MPOIIECC, IKCIEPUMEHT M Jp.), KOTOPHIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeIMeTax ¥ MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUC
0 LEJIOCTHOM Hay4YHOUM KapTHUHE MUPA, U YHUBEpcajlbHbIe yueOHbIE AeCTBUS (TI03HABATEIbHEIE,
KOMMYHHUKaTUBHBIE, PErYJISTUBHBIE), KOTOphle 00ecreuynBaoT (HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIPHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YIeOHOM IeATeITLHOCTH.

MertanpeaMeTHbie pe3yJibTaTbl OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl MO XUMHH
OTpakaroT OBJIaJICHUE YHUBEPCAIbHBIMU MTO3HABATEILHBIMU JIEHCTBUSMHU, B TOM YHUCJIE:

ba30BBIMU JTOTHYECKUMU AEUCTBUSIMU

1) ymMeHHEM HCIOJIb30BaTh NPHEMBI JIOTUYECKOTO MBINLIICHUSI MPU OCBOCHHWH 3HAHUM:
pacKpbiBaTh CMBICT XUMHYECKHUX TOHATUNA (BBIACNATH HMX XapakTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C IPYTUMU MOHATUSIMH ), UCIIONB30BATh MOHSATHUS U1 OObSICHEHHUS
OTJIENbHBIX (PAKTOB W SIBIICHWH; BHIOMpPATh OCHOBAaHUS M KPHUTECPUHU IS KIACCH(PUKAINAN
XUMHYECKHUX BEIIECTB M XMMHUECKHUX PEaKIIUi; yCTaHABIMBATH IPUYUHHO-CIIE/ICTBEHHBIE CBA3U
MEXAy OOBEKTaMU HW3YYCHHS; CTPOUTH JIOTUYECKHUE pacCyX ACHHUs (MHIYKTUBHBIC,
IeIyKTUBHBIE, I10 aHAJIOTUH); AEIATh BBIBOJBI U 3aKIIOUECHHUS;

2) yMEHHEM IPUMEHSTH B TPOIECCE MMO3HAHUS MOHITHS (TIPEIMETHBIC U METAIPEAMETHEIC),
CUMBOJINYECKHE (3HAKOBBIC) MOJENH, UCIOJb3yeMble B XHMHHU, MPEOOPa3OBBIBATH HIUPOKO
MpUMEHsIEMbIe B XUMUU MOJIEJIbHBIC MTPEICTABIICHUS — XUMUYECKUHN 3HaK (CHMBOJ 3JIEMEHTA),
XUMHYecKas ¢GopMylia W ypaBHCHHWE XHMHYCCKOW PEaKIMd — TPH pEHICHHH Yy4eOHO-
MO3HABATEIbHBIX 3a7a4; C YYETOM OTUX MOJCIbHBIX TMPEACTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKN M3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHYECKHX PEAKIUi; BBISBIATH OOIHE 3aKOHOMEPHOCTH, TPHYUHHO-CIICICTBEHHBIC CBSI3U U
MPOTUBOPEUHS B M3YYaeMBIX IMPOIECCaX U SBIICHUAX; MPEIaraTh KPUTCPUU JIJIST BBISBICHUS
TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUI; CAMOCTOATEIBHO BBIOMPATh CIOCOO pEIICHUS
y4aeOHOM 3amaun (CpaBHMBATh HECKOJIBKO BApUAHTOB pEIIECHHUs, BHIOMpaTh Hambosee
MOIXOIANIUHN C YIETOM CaMOCTOSTEIBLHO BBIJICIICHHBIX KPUTCPUEB);

ba30BbIMH HCCIIETOBATENBCKUMH JIEUCTBUAMHA

3) yMeHHeM HCTOIB30BaTh MMOCTABJICHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKK€ B KadeCTBE OCHOBBI JUIsl (DOPMHPOBAHUS THUIIOTE3bI 1O TPOBEPKE MPABHIBHOCTH
BBICKA3bIBACMBIX CYKJICHHIA,

4) mpuoOpeTeHre OmbpITa MO TUIAHUPOBAHUIO, OPTaHU3AIMKA U TMPOBEJACHUIO YUYCHUYECKUX
HKCIIEPUMEHTOB: YMEHHUE HAOIIOAATh 32 XOJOM MPOIECcca, CaMOCTOATEILHO MPOTHO3UPOBATH
€ro pe3yabTaT, PopMyJIIUpOBaTH 0OOOOIIECHHUS U BBIBOJIBI IT0 Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA,
WCCIIeIOBAHUsI, COCTABIIATh OTUET O MPOJIeTaHHOM paboTe;

Pa6otoii ¢ mHbOpMaIueit

5) yMmMeHHEM BBIOMpaTh, AHAIM3UPOBATH W HHTEPIPETHPOBATH WH(GOPMAIHMIO PA3ITHYHBIX
BHUJIOB M ()OPM TPEJICTABIICHUS, TIOJYy4aeMyI0 U3 Pa3HBIX MCTOYHUKOB (HAYYHO-TIOMYJIspHAs
JTUTEpaTypa XUMHYECKOTO COJAEpXkKaHUs, CIpaBOYHBIE T0cOOMs, pecypchl HHTepHeTa);
KPUTHUYECKH OIICHUBATH MPOTUBOPEUYHBYIO M HEJIOCTOBEPHYIO HHPOPMAITHIO;

6) yMEHUEM TIPUMEHSATH Pa3IMYHbIC METOJIbI U 3aPOCHI MPHU MMOUCKE U 0TOOPE WH(OPMAIIUH
¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX ISl BHITIOJHEHUS! YI€OHBIX U ITO3HABATEIIBHBIX
3alad  OMpENEeNEHHOr0 TWIA, MPUOOPETEHHE OmbiTa B  OOJACTH  HMCTOJIB30BaHUS
WH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJIOTUH, OBJAJICHUE KYJIbTYpPOH aKTHBHOTO
WCIIOJIb30BAHMSI PA3JIMYHBIX TOWCKOBBIX CHUCTEM; CaMOCTOSITEJIbHO BBIOMPATh ONTUMATBHYIO
dbopmy mpencTaBieHus UHGOPMAIIMM U WLTIOCTPUPOBATH pEIllaeMble 3a7aud HECIOKHBIMU
cXeMaMH, [uarpaMMaMi, ApyrumMu popmamu rpaduki U UX KOMOMHAIMSIMY,



7) yMEHHEM HCIIOJIb30BaTh M aHAJIU3UPOBATh B MpOILEcCE YYEOHON M MCCIEA0BAaTENbCKOU
NESTENIbHOCTH HMH(POPMAILMI0O O BIUSAHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO34iCTBa U
TPAHCHOPTA HA COCTOSTHUE OKPYKAOIIEH NPUPOTHON CPEJIbL;

VYHHBepCaIbHBIMA KOMMYHUKATHBHBIMH JIEHCTBUSIMH

8) yMmeHueM 3aJaBaTh BOMNPOCH (B XOJ€ AHANOra W/MIW JUCKYCCHH) IO CYIIECTBY
oOcyxJaeMoil Tembl, (OPMYIHPOBATH CBOM TMPEUIOKEHUS OTHOCUTEIBHO BBHITIOJHEHUS
MPEJI0KEHHOW 3aa4K;

9) mnpuoOpereHue oOmbITa TNPE3CHTALMH PE3YJIbTATOB  BBHIMOJHEHUS XHUMHUYECKOTO
AKCIIeprUMeHTa (J1abOpaTOPHOrO OIbITa, JTA0OPAaTOPHON pabOTHI MO HCCIEAOBAHUIO CBOWCTB
BEIIIECTB, yU4COHOTO MPOCKTA);

10) 3amHTEpECOBAaHHOCTH B COBMECTHOH CO CBEPCTHHKAMH TIO3HABATENbHON U
HCCIIeIOBATENBCKON NEATENHHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE ydéTa
OOIIMX MHTEPECOB U COIVIACOBAHUA MO3UIMI (0OCYXIeHUs, 0OOMEH MHEHUSMHU, «MO3TOBBIC
IITYPMBD», KOOPIAMHALINAS COBMECTHBIX JCHCTBHH, OTIpeieTieHIEe KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOU paboThI U [Ip.);

YHuBepCcaIbHBIMU PETYIATUBHBIMU ACHCTBUSIMU

11) ymeHHMeM CcaMOCTOATEIBHO OMNPEAENATh €U  JEATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIIATH, KOHTPOJIUPOBATH U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIESATEILHOCTD,
BBIOMpaTh Hambosiee 3¢G(HEKTUBHBIC CIIOCOOBI pelieHrs YYeOHBIX M MO3HABaTEIbHBIX 3aj1ad,
CaMOCTOSITEIBHO COCTAaBIISITh UM KOPPEKTUPOBATH MPEIOKEHHBIM aJITOPUTM JIEHCTBUN TpU
BBITMIOJTHEHUW 33JaHUK C y4ETOM TMOJyYeHHS HOBBIX 3HAHWH 00 M3ydaeMBbIX OOBEKTaxX —
BEIIIECTBAX U PEAKIIUAX; OLIEHUBATh COOTBETCTBHE MOTYYEHHOTO PE3YIIbTaTa 3asiBJICHHOM 11€JIH;

12) ymeHMeM UCIHONIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCIOBHH
3a/1aHUM.

[NPEAMETHBIE PE3VYJIbTATEI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB II0 OCBOCHHUIO 00s3aTEIBHOTO COJEpIKaHUS,
YCTAaHOBJIEHHOTO JIaHHOW mpuMepHOW pabodeil mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
oOydJaronMMHUCsl Hay4yHbIE€ 3HAHUS, YMEHUS W CHOCOOBI NEUCTBUM, crnenuduueckue s
MPEAMETHON 00MacTH «XHUMHS», BHJABI JCSITSIHPHOCTH IO TOJYYCHHIO HOBOTO 3HAHHMS, €T0
HWHTEpIIpETaIH, MPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUSOHBIX M HOBBIX CUTYAIHSX.

[IpeameTHbIEe pe3ynabTaThl OTPaX)aroT CHOPMUPOBAHHOCTH y OOYUYAIOIMIMXCS CIETYOITUX
YMEHUM:

8 KUIACC

1) packpvieams cmbici OCHOBHBIX XUMHUYECKHX TOHSATHI: aTOM, MOJIEKYJIa, XUMUYCCKHUMA
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOpPOJIHAs U HEOJAHOPOJHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsI U MOJIEKYJISIpHAsI Macca, KOJIMYEeCTBO BEIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBas J0Jsi XUMHYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJIIPHBIA 00BEM,
OKCHJI, KCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPUIIATEIIBHOCTD, CTENIEHb OKUCJICHUS, XUMUYECKast
peakmusi, KiacCUpUKAIM PEaKlUi: peakiuu COSTUHEHUs, PEaKIMH Pa3IoKEHUs, PeaKIuu
3aMeIleHusl, peaklui 0OMeHa, K30~ M YHIOTEPMHUUECKHIE PEAKITNH; TEIIIOBOM 3 PeKT peakunw;
SJIPO aTOMa, AIEKTPOHHBIN CIIOI aToMa, aTOMHAst OpOUTalb, paIuyC aTOMa, XUMUYECKasi CBSI3b,
MOJISIpHAST M HETOJIIpHAash KOBaJCHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTUOH, aHUOH, PacTBOP,
MaccoBast 107151 BellecTBa (MPOLEHTHAs KOHIIEHTPAIlUsl) B PacTBOPE;

2) unnmocmpuposanis B3aMMOCBSI3b OCHOBHBIX XUMUYECKHX MOHSATHH (CM. I1. 1) ¥ IPUMCHSITh
9T TIOHATHUS TIPU OMMCAHUU BEILIECTB U MX MPEBPAIEHU;



3) ucnonvzosams XUMUYECKYIO CUMBOJIMKY JUISI COCTABICHUST JOPMYJI BEIIECTB H yPaBHEHUI
XUMUYECKHUX PEAKIIUil;

4)  onpedensmv BaJCHTHOCTH AaTOMOB 3JIEMEHTOB B OWHApPHBIX COCJAWHCHHSX; CTCIICHb
OKHCJICHHS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX; IPUHAUIEKHOCTh BEIIECTB K
oTnpeAeIEHHOMY KIIacCy COSAMHEHHH 1Mo ¢opMynaM; BHI XMMHYECKON CBS3U (KOBAJIGHTHAS U
MOHHAs) B HEOPTaHUYECKUX COCAMHEHUSIX;

5) packpvisame cmoicn Tlepuoguueckoro 3akona J[. VM. MeHnaeneeBa: JeMOHCTPUPOBATH
MMOHUMAaHHE NEPHOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB OT MX MOJIOKEHUS
B Ilepuogmyeckoil cucreme; 3aKOHOB COXPAaHEHUS MAacChl BEIECTB, MOCTOSHCTBA COCTABa,
aTOMHO-MOJIEKYJISIPHOTO  YY4€HHs, 3aKoHa ABOrajgpo; OIUChIBaTh M XapaKT€pU30BaTh
TabnnuHyo gpopMmy Ileproanueckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHITHS
«rnaBHas noArpynna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpymnmna)», manbie U Ooiblne
MIEPHUOJIbI; COOTHOCUTh 0003HAUEHHUS, KOTOpbIe UMetoTcs B Tabnuie «llepuoanueckas cucrema
xumuueckux snemeHTtoB [[. M. MenneneeBa» ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS
aTOMOB XUMHYECKHX DJEMEHTOB (COCTaB W 3apsn sapa, oOIiee YHUCIO SJIEKTPOHOB U
pacrpeeIeHHe UX 0 AIEKTPOHHBIM CIIOSIM);

6) xnaccuguyuposamv XUMUYECKUE DIIEMEHTHI, HCOPTaHMYCCKHE BEIIECTBA; XUMHUCCKHE
peakuuu (Mo YUCIIy U COCTaBY YYacTBYIOIIMX B PEAKMU BEIIECTB, 110 TEIIOBOMY 3D (PeKTy);

7) xapaxmepuzoeams (onucwvieams) OONIHME XUMUYECKHE CBOWCTBA BEUICCTB PA3JIMYHBIX
KJIaCCOB, MOATBEPKAasl ONMKMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMUYECKHUX PEAKIINIL;

8) npoenosuposamv CBOWCTBAa BEIIECTB B 3aBHCHMOCTH OT HMX KAauyeCTBCHHOTO COCTAaBa;
BO3MOKHOCTHU MTPOTEKAHUS XUMUYECKUX IIPEBPAIICHUI B Pa3JIUYHBIX YCIOBUSX;

9) 6bluUCIAMb OTHOCUTEIILHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO
JOJII0 XUMHUYECKOTO 3JIEMEHTa MO (opMyJie COEIMHEHHUS; MAacCOBYIO JIOJII0 BEIIECTBAa B
pacTBOpe; NPOBOAUTH PACUETHI IO YPABHEHUIO XMMUUECKOW PEaKLUU;

10) npumensms OCHOBHBIE OIEPALMU MBICIHTEIBHOW JEATEIFHOCTH — aHalW3 U CHUHTE3,
CpaBHEHHME, 0000IleHHe, CHCTeMaTH3alulo, KIacCU(PUKALMIO, BbBISBIEHUE MPUYMHHO-
CIEACTBEHHBIX CBSA3€M — JUIl M3YyYECHUS CBOMCTB BEUIECTB M XUMHUUYECKHUX PEaKLUi;
€CTECTBEHHO-Hay4YHbIE METOJbl TO3HAaHUS — HAONIO/IEHHEe, U3MEpPEHHE, MOJICIMPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICIEHHBIN);

11) cnedosams TIpaBUIIaM TIOJB30BAHHMS XHUMHUYCCKOW TMOCYAOH |  J1a00paTOPHBIM
o0opynoBaHMEM, a TakXKe INpaBujaM oOpalleHUsi C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMH IO BBINIOJHEHHUIO JITA0OPAaTOPHBIX XMMHUYECKHUX OIBITOB IO MOJIYYCHUIO U
coOMpaHnio ra3000pa3HBIX BEHIECTB (BOAOPOJA U KUCIOPOA), MPUTOTOBICHUIO PACTBOPOB C
ONpEeACNIEHHOM MacCOBOM JOJIEM pPAacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATh U IPOBOJUTH
XUMHYECKHE DKCIEPUMEHTHI 110 PAaCIO3HABAHUIO PACTBOPOB WLIEJIOYEH M KHUCIOT C MOMOIIBIO
MHIMKATOPOB (JTakMyc, (heHospTanenH, METUIIOPaHK U JIp.).

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XMUMHUYECKHX TOHSTHA: XUMHUYECKHHA DIIEMEHT, aToM,
MOJIEKyJia, MOH, KAaTHOH, aHWOH, IMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BaJCHTHOCTD,
AIIEKTPOOTPUIIATEIILHOCTh, CTETICHb OKHUCJICHHS, XUMHUYECKas pEakius, XUMUYecKas CBS3b,
TEIUI0BOM 3 (PEKT peaklnu, MOJIb, MOJISIPHBIN 00BEM, paCTBOP; SIEKTPOIUTHI, HEDICKTPOIUTHI,
AIIEKTPOJIUTUYECKAST JHUCCOLMAIUS, PEaKIUH HOHHOrO OOMEHa, KaTajau3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMbIe W HEOOpaTUMbIE PEAKIUU, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHEIC
pEaKlnu, OKHUCIUTEIb, BOCCTAaHOBUTENIb, OKHCICHHE U BOCCTAHOBICHME, aJUIOTPOIIHS,
aM(pOTEPHOCTh, XUMHUECKasi CBSA3b (KOBAJICHTHAs, HOHHAS, METAJUNINYECKas ), KpUCTAIUTMYECKas



peméTka, KOppo3us METAJUIOB, CIUIaBBI, CKOPOCTh XHMHYECKOW peaKIuH, TpeleabHO
nonyctumas koHeHTpauus (IT1K) Bemectsa;

2) unmocmpuposans B3aUMOCBA3b OCHOBHBIX XUMUYECKHX TOHATHH (CM. I1. 1) ¥ IPUMCHSITD
9TH MOHSATHUS TP OMMCAHUU BEIIECTB M UX NIPEBPAICHUH;

3) ucnonvzosames XUMUIECKYIO CAMBOJIMKY JIJIsl COCTABICHHS (POPMYJT BEIIICCTB M yPaBHEHUI
XUMHUYECKHX PEaKIUii;

4) onpedensimb BaICHTHOCTD M CTEIICHb OKHUCICHUS XUMHUECKUX 3JICMCHTOB B COCAMHEHUAX
Pa3IUYHOIO COCTaBa; MPUHAIICKHOCTh BEIIECTB K OMpPENeIEHHOMY KJIACCy COSAMHEHHM 110
dbopMynam; BUJ XUMUYECKOH CBSI3H (KOBAJICHTHAs, HOHHAS, METAJNIMYECKasl) B HEOPraHUUECKHUX
COCIIMHEHUSX; 3apsi] MOHA TI0 XUMHUUYECKON (hopMmyJie; XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPTaHMYECKUX COCTMHCHUM, TUTT KPUCTALTUNYECKON PEIIETKH KOHKPETHOTO BEIIIECTBA;

5) packpvisame cmbica Tlepuoauueckoro 3akona J{. 1. MeHaeneesa u JeMOHCTPUPOBATH €T0
MOHMMAaHKEe: OMHUCHIBATh U XapaKTepu3oBaTh TaObiuuHyro (opmy [leprogudeckoil cucTembl
XUMHYECKHUX 3JIEMEHTOB: Pa3jINyaTh MOHATHUS «TJIaBHAS MoAarpynna (A-Tpymma)» U «mo0oqHast
noarpynmna (b-rpynmna)», Manbie U OONbIINE MEPUOAB; COOTHOCUTH 0003HAYECHHS, KOTOPHIC
UMEIOTCA B TEPUOAMYECKON TabiuIle, ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHUX JIEMEHTOB (COCTaB M 3apsI sApa, oOIee Ynucio AICKTPOHOB U paclpeiesieHue uxX
MO0 DJEKTPOHHBIM CIIOSIM); OOBACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
AJIEMEHTOB U MX COEAMHEHHI B IMpejesiax MajiblX MEPUOJOB U TJIABHBIX MOJATPYII C YYETOM
CTPOEHHS UX aTOMOB;

6) rkaaccuguyuposamv XUMUYCCKUE SJIEMEHTBI, HCOPTaHUYECKHUE BEIIECTBA; XUMHUYCCKHE
peakiuu (10 YUCIIY ¥ COCTaBY YUaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3G (dEKTy, Mo
W3MEHEHHIO CTETICHEW OKUCIICHHSI XUMUYECKUX DJIEMEHTOB);

7)  xapaxmepuzosamsv (OMHCHIBaTh) OOHIME M CHeNU(UICCKHE XUMHUYCCKHE CBOMCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, TTOITBEPK/Iast ONTUCAaHUE PUMEPAMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLUN;

8) cocmasnsimes ypaBHEHHUS DJICKTPOJUTHUYCCKOM JTUCCOIMAIIMUA KUCIIOT, IEIOYCH U COJICH;
MOJIHBIE M COKpANmIEHHBIC YPaBHCHHUS PEAaKIUid HWOHHOTO OOMEHA; ypaBHCHUS PEaKIIHiA,
MOJTBEPKIAIOIINX CYIIECTBOBAHWE TEHETUUYECKON CBS3M MEXKIY BEIIECTBAMH Pa3TUYHBIX
KJIACCOB;

9) packpvisameb cywHOCMb OKUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIIMHA TOCPEICTBOM
COCTaBJICHUS DJICKTPOHHOTO OajaHca 3TUX PeaKIIHii;

10) npoerozuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOCHUS; BO3MOXKHOCTH
MPOTEKAHUS] XUMUYECKUX TPEBPAIICHUI B PA3IMYHBIX YCIOBUSIX;

11) evbiuucasmes OTHOCUTEIBHYIO MOJCKYISPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MacCOBYIO
JIONI0 XUMUYECKOTO JJIEMEHTa 1o (opMmylie COEIMHEHHUS, MAacCOBYIO JIOJNIO BEIIECTBA B
pacTBOpe; MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKON PEaKInu;

12) cnedosams TpaBUIIaM TIOJB30BAHHMS XHUMHUYCCKOW TMOCYAOH H J1a00paTOPHBIM
o0opy/sOBaHMEM, a TakkKe IpaBUjaM OOpalieHUs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMH TI0 BBITIOJTHEHUIO J1a00PAaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYyYEHUIO U
COOMpaHMIO Ta3000pa3HBIX BEMIECTB (AaMMHUAKa U YTICKHUCIIOTO Ta3a);

13) nposooums peaxiiuu, MOATBEPIKIAIOIINE KAUYCCTBCHHBIH COCTAB Pa3IHYHBIX BCIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpPOMUA-, HOAMI-, KapOoHaT-, Gocdar-, cunukar-,
cynb(har-, TUIAPOKCHI-UOHBI, KATHOHBI AaMMOHHUS W HWOHBl U3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHMUCCKHUX BEIICCTB;

14) npumensimv OCHOBHBIC OIEPAIMH MBICIUTCILHOW ACATEILHOCTH — aHaIM3 U CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AIUIO, BBISBICHUE MPUYNHHO-CICACTBCHHBIX CBSI3CH —
JUIS W3y4YeHUsI CBOMCTB BEIIECTB W XUMHUYECKUX PEAKIIMA;, €CTECTBEHHO-HAYYHBIE METOIbI



MO3HAHUS — HaONIOJICHWE, W3MEpPEeHHE, MOJCIUPOBAHNE, SKCIEPUMEHT (pEalbHBIH W
MBICJICHHBIN ).

COJEPXAHUME YUYEGHOI'O ITPEAMETA

8 KJIACC

I[lepBoHayanbHbIe XMMHYECKHE MIOHATHSA

IIpenmet xumun. Ponp XuMuu B )KH3HU desioBeka. Tena u Bemecrsa. Gusnueckrue cBOMCTBA
BEILIECTB. ArperatHoe coCcTosiHue BenecTB. [IoHsaTHE 0 METOAaX TO3HAHKS B XUMHUHU. XHUMHUS B
cucreMe Hayk. YucTsle BemecTBa U cMecu. CriocoObl pa3zienieHus: cMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKUE IEMEHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThie
U CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas opmyina. BaleHTHOCT aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHOocHTEnbHAs aTOMHas Mmacca. OTHOcCHUTENbHas MOJIEKYJsIpHas macca.
MaccoBas 101151 XMMHAYECKOTO 3JIEMEHTA B COEIMHEHUH.

dusznyeckue M XUMHUYECKHE SIBICHUSA. XHMMHMUYECKas peakuuss W €€ NPU3HAKU. 3aKOH
COXpaHEHHs MacChl BellecTB. XUMHUecKue ypaBHeHus. Kiaccupukanus XuMHYeCKUX peakiui
(coenuHeHus, pa3ioKeHHs, 3aMEIIeHUs, OOMEHa).

XYUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYJ0M, C MpaBWiIaMHu paboOThI B
naboparopun U npuéMmamu oOpalieHHusl ¢ JIabopaTOPHBIM OOOpPYIOBAaHUEM; H3YYEHUE U
ornvcaHue (U3NYECKUX CBOWCTB O00pa3llOB HEOPraHMYECKUX BEIIECTB; HAOII0/IEHUE
¢usnyeckux (IUIaBJICHHE BOCKA, TasHUE JIbJla, pAacTHUPaHUE caxapa B CTYIKE, KUIIEHUE U
KOHJEHCAlMsl BOJAbI) U XMUMHYECKHX (FOpEHHE CBEYHM, MPOKAJIMBAHME MEIHON IPOBOJIOKH,
B3aMMO/IEUCTBUE MeJIa C KUCIOTON) SBJIEHUH, HAaOII0AeHNE U ONTMCaHKe IPU3HAKOB POTEKAHUS
XUMHYECKUX PEAKLUI (pa3joKeHue caxapa, B3auMOJEHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapusi, pasnoxxkenue ruapokcuna meau(ll) nmpu HarpeBaHuu, B3auMOAEHCTBHE XKene3a ¢
pactBopom conu menu(Il)); nzyuenue crnocoboB pazneneHus cMecei (C MOMOIIBI0 MAarHUTa,
¢uibTpOBaHNE, BBIAPUBAHUE, IUCTHIULALMS, Xpomarorpadus), MNTPOBEACHUE OYUCTKU
NOBAPEHHOM  CcONMM; HAOMIOJEHME M  ONHCAaHME pe3yJbTaTOB IPOBEJACHHS  OIIbITa,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAHEHMs  MacChl;  CO3JJaHHE  MOJEIEH  MOJEKYJ
(11apocTep>KHEBBIX).

BaskHelue npeacTaBuTe/IM HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kucinopon — 371eMEHT UM mpoCTO€ BEILIECTBO.
Haxoxaenue kuciopoja B pupoze, Gusndeckue 1 XMuMHUIeCcKre CBOMCTBA (peaKIMKi FOpeHus).
Oxcunpl. IIpumenenue kuciaopoga. CrocoObl MONydeHHUs KHCIOpoaa B J1a0OpaTOpUH U
npomsliiuieHHoCcTH. KpyroBopoT kuciopona B npupoae. O30H — aioTpornHas MoaupuKanus
KHCJIOPOJIA.

TemmoBoit 3PpeKT XUMHUYECKOW peakIuH, TEPMOXMMUYECKHE YpaBHEHHS, OK30- U
SHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: Yroiab M METaH. 3arpsA3HEHUE BO3AyXa, YCHIIEHUE
MapHUKOBOTO 3(deKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BeniecTBo. HaxoxaeHue Boiopoa B mpupojie, hpuznueckue
¥ XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOObI momydenus. Kucnorsr u conu.

KonngectBo BemecTBa. Mons. MosnsipHast Macca. 3akoH ABoraapo. MomsipHbIil 00bEM ra3os.
PacyéTbl M0 XUMUYECKUM YPaBHEHHUSIM.

@dusnueckue cBoucTBa BOAbl. Boma kak pacrBopurens. PactBopel. HacelieHHble u
HEHACBIILIEHHbIE pacTBOpbl. PacTBOpMMOCTh BelIECTB B BoOJE. MaccoBasl 1ol BELIECTBAa B
pacTBope. XuMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMsA. Ponb pacTBOpOB B MPUPOAE U B JKU3HU



yesnoBeka. KpyroBopot Bojpl B IpUpOJE. 3arpsisHEHUE MPUPOAHBIX BoA. OXpaHa U OUMCTKA
MIPUPOJHBIX BOI.

Knaccudukanus Heopranumdeckux coeauHenuil. Oxcunbl. Kiaccudukaius OKCHAOB:
cojeoOpa3ytouie  (OCHOBHBIE, KHCIOTHbIE, aM(oOTepHble) U  HecoJeoOpa3yrolIue.
Homenknatypa okcuaoB (MexAyHaponaHas M TpuBuaibHas). Dusmueckue M XUMHUYECKHE
cBoicTBa okcuaoB. [lomydyeHne OKCUAOB.

OcHoBanusi. Kinaccudukaruss oOcHOBaHMM: MIENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkinatypa ocHoBaHM (MEXIyHapoAHas W TpuBUaibHas). OU3NYECKUE U XUMUUYECKUE
cBoicTBa ocHOBaHuM. [loydyenue oCHOBaHUI.

Kucnorel. Knaccudukanus kucnor. HomeHknaTypa KucioT (MEXIyHapoAHas H
TpuBHalibHAS ). DU3NYECKHUE U XUMUUECKUE CBOMCTBA KUCHOT. P aktuBHOCTH MeTauioB H. H.
bekerosa. [lonydyeHue KucCorT.

Conu. Homenknatypa comnelt (MexxIyHapoaHasi U TpuBUajibHas). Ousndeckue 1 XUuMUYECKUe
cBoiicTBa conei. [TonmyyeHnue comnen.

['eneTnueckas cBsi3b MEXAY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHUM.

XUMHUYECKUN HKCTIEPUMEHT: KAYECTBEHHOE ONIPEICIICHUE COACPKaHMsI KUCIOPOAa B BO3AYXE;
MoJIyueHHue, coOupaHHe, pacrno3HaBaHWE M M3yUYEHUE CBOICTB KHUCJIOPOJA; HaOIIOIECHUE
B3aWMOJICMCTBUS BEMIECTB C KHUCIOPOJAOM U YCIIOBHUSI BOSHUKHOBEHUS U MIPEKPALLIECHUSI TOPEHUS
(moxapa); o3HakoMmIIeHHe ¢ oOpa3llaMd OKCHJIOB M OIHMCAaHHE HMX CBOWCTB;, MOJy4YECHHE,
coOupaHue, pacrno3HaBaHWE M H3yUYE€HHUE CBOWCTB BOJOpOjAa (TOpeHHE); B3aUMOJICHCTBUE
Bojopoaa ¢ okcugom Menu(ll) (Bo3MOXKHO HMCMOIB30BaHUE BUACOMATEPHANIOB); HAOIIOJACHUE
00pas3I110B BEUIECTB KOJIMUECTBOM | MOJIb; HCCIeI0BaHNEe OCOOEHHOCTEH PaCTBOPEHUS BEIIECTB
C pa3JIMYHON PaCTBOPUMOCTHIO; PUTOTOBIIEHUE PACTBOPOB C ONPEEIEHHON MacCOBOU JoJei
PacTBOPEHHOTO BEIIECTBA; B3aMMOJICUCTBHE BOJBI C MeTaulaMu (HATPUEM U KaJIbIUEM)
(BO3MOXHO HCIIOJIb30BAHUE BUACOMATEPHUAIIOB); ONPECICHUE PACTBOPOB KUCIOT U IIEJI0YEH C
MOMOIIBI0 MHJIMKATOPOB; HCCIEOBaHHE OOPa3I[0OB HEOPraHMYECKHX BEIIECTB Pa3IMYHbIX
KJIACCOB; HAOIO/IEHNE M3MEHEHUS OKPACKU WHIUKATOPOB B PACTBOpPAX KHUCIIOT U IIETOYEH;
n3yueHue B3auMmojeicTBus okcuaa meau(Il) ¢ pacTBopom cepHON KHUCIOTHI, KHUCIOT C
MeTajulaMH, peakui HeUTpalu3aluu; MOJIyYeHUEe HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHHUE
OJIHOTO MeTaJljla APYTMM K3 PacTBOpa COJIM; PEIICHHE SKCIEPUMEHTANbHBIX 3aJa4 MO0 TEeMe
«BaxHenmue Ki1accbl HEOPraHUYECKUX COCTUHEHUI.

Iepuoanvecknii 3akon u Ilepumognueckass cucrema xumMu4yeckux sjemeHtoB . W.
MenpneseeBa. Crtpoenue aTOMOB. Xumuyeckast CBSI3b. OxncauTebHO-
BOCCTAHOBHUTE/IbHbIE PeAKIMHU

[lepBbie MOMBITKU KJIACCHU(PUKAIIMU XUMUYECKUX 3JeMEHTOB. [loHATHE O TpyIax CXOIHBIX
AJ€MEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJIbl, TaJIOr€Hbl, WHEPTHBIE Ta3bl).
DneMeHTBI, KOTOpbIe 00pa3ytoT aM(pOTEepHBIE OKCUABI U TUIPOKCHIBI.

[lepuoauueckuii  3aKOH. Ilepuonuueckass  cucreMa  XMMHUYECKHUX  DJIEMEHTOB
H. W. MenneneeBa. Koporkonepuonnas u anuHHonepuonHas ¢opmel [lepuoanueckoit
cuctembl xuMuueckux aemMeHToB [1. 1. Menneneesa. [lepruoasl u rpynnsl. @U3HYECKUN CMBICI
MOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOJIA Y TPYIIIBI JIIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifiep. M3otonbl. DnekTpoHbl. CTpOeHUE 3IEKTPOHHBIX
obonouek atomMoB mepBbIXx 20 xumuyeckux snemMeHTOB llepmonmyeckoit cucremsr . U.
MenaeneeBa. XapakTepUCTUKAa XUMHUYECKOTO 3JIEMEHTA 10 €T0 MOJ0KEHUIO B [lepnoanueckoit
cucteme /1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMS paiiyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB, METAIIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpymnmnam M nepuojaMm. 3Hauenue [lepuogmyeckoro 3akoHa u



Ileproandeckoi CUCTEMBl XMMUYECKUX JIEMEHTOB JUIA PA3BUTHUS HAYKU M IpakTtuku. [[. W.
MeneneeB — y4YEHbBIN U TPaXKIaHUH.

Xumuyeckas CBSA3b. KoBanentnas (monsipHas u HENoJIIpHAas ) CBSA3b.
DNEeKTPOOTPULIATEBHOCTh XUMUYECKUX 31€MEHTOB. VIOHHAas! CBS3b.

Crenenb okucneHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIEC peakiuu. [Iponecchl OKUCIeHUs U
BOCCTaHOBJIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

XVUMUYECKUNA HKCHEPUMEHT: H3y4EHHE OOpa3loB BELIECTB METAIJIOB U HEMETAIJIOB;
B3aMMOJICIICTBUE THAPOKCUAA LIMHKA C pacTBOPAaMH KHUCJIOT U IIEJI0YEHl; IPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIONIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluii (TOpeHne, peakiiuu
pa3NioKEHUs, COCAMHEHNS).

MexnpeamMmeTHbie CBA3U

Peanu3zanus MexnpeIMeTHBIX CBS3€d MpU M3YyYEHUH XUMHUU B 8 Kilacce OCYIIECTBIISIETCS
yepe3 UCIOJb30BaHME KaK OOIUX EeCTECTBEHHO-HAYYHBIX TMOHSITHH, Tak ¢ MOHITHIM,
SABJISIFOIUXCS. CHCTEMHBIMHM JUUISL OTAEIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TIOHATHS: HaYYHBINA (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CUHTE3, KiIaccu(ukanusi, MNEepUOJUYHOCTb, HAOIIOJECHUE, HKCIIEPUMEHT, MOJEITUPOBAHUE,
U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®dusuka: Marepus, aroM, DOJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIWJ, HW30TOIBI,
PaJIMOAaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKUU 3apsll, BEUIECTBO, TENO, 00bEM, arperaTHoe
COCTOSTHUE BEIeCTBA, Ta3, (M3MUECKHE BETUYHHBI, CIUHUIBI U3MEPEHUsS, KOCMOC, IJIaHETHI,
3B&31161, ComHIIE.

buonorus: poTocuHTe3, ABIXaHUE, OMOCHEpa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TTOPOIbI, TIOJIE3HBIE UCKOIIAEMBIE,
TOIUIMBO, BOJHBIEC PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeECKas peakuus
Ilepuoanueckuii 3aKOH. Ilepuoanueckas cucreMa XUMUYECKUX DJIEMEHTOB

. 1. MenaeneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOWCTB XMMHYECKHUX
JIEMEHTOB MEPBBIX TPEX IMEPUOJOB, Kallns, KalbLMS U MX COCAUHEHH B COOTBETCTBUH C
IIOJIOXKEHUEM DJIEMEHTOB B lleproanueckoi cuctemMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHUAbl XHUMHYECKOM CBS3M. THUNBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOW PEMIETKM W BHJIAa XMMHUYECKON
CBA3U.

Knaccudukanus ¥u HOMEHKIIaTypa HEOPraHMYECKHMX BEIIECTB (MEXAyHapojaHas M
TpUBHAIbHAs). XUMUYECKHUE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K pa3IUYHBIM Kjaccam
HEOPraHMYECKUX COEIMHEHNN, TEHETUUECKasl CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMuU4ecKUX peakuuid Mo Pa3lu4HbIM MpU3HAKaM (IO YUCIY M COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEHIECTB, MO TEIUIOBOMY 3(QeKTy, M0 H3MEHEHHUIO CTereHel
OKHCIICHUS] XUMUYECKUX 3JEMEHTOB, 10 OOpAaTUMOCTH, M0 YYaCTUIO KaTajau3aTopa). JK30- U
SHI0TEPMHUUYECKHE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonatue o ckopocTH XuMHUecKkol peakuuu. lloHstue 00 OOpaTUMBIX M HEOOpPATHMBIX
XUMHYECKHX peakuusx. [[oHsATHE O TOMOTE€HHBIX M TeTepOreHHbIX peakuusx. [loHsTHE O
XUMHYECKOM paBHOBECHHM. DaKTOpbl, BIUAIOIIME HAa CKOPOCTh XMMHUYECKOW pEaKkIUH U
IIOJIOYKEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHCITUTENBHO-BOCCTAHOBUTENILHBIE ~ PEAKLUU, JIIEKTPOHHBIA OallaHC OKUCIUTENIbHO-
BOCCTAHOBUTENIBHOW peakiuu. COCTaBIEHUE YpPAaBHEHHUW OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIyii ¢ UCTIOIH30BAHUEM METOA FIEKTPOHHOTO OanaHca.



Teopust 31EKTPOIUTHUUECKONW UCCOLMALMM. DNEKTPOIUTHI U HEIIEKTPOJIuThl. KaTHOHBI,
aHMOHBl. MeXaHW3M JUCCOIMAlMU BEIIECTB C PA3JIMYHBIMU BHUJIAMH XHMHUYECKOHN CBS3H.
Crenens aucconuaiuu. CUIbHbBIE U c1a0ble 3JIEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCJIOBHS MPOTEKAHUS PEeAKIUd MOHHOTO OOMEHa, MOJIHBIE U
COKpall€HHbIE MOHHBIE ypaBHEHUsl peakiuil. CBONCTBA KHUCIOT, OCHOBAaHUN U COJIEH B CBETE
MpeacTaBiIeHUu 00 SJIEKTPOTUTHYECKON nuccoruanui. KadecTBeHHbIE peakIMM Ha HOHBI.
[TonsiTHE O THAPOIU3E CONEM.

XUMHUYECKUN OSKCHEPUMEHT: O3HAKOMJIEHHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK
HEOpPraHMYECKHX BEIIECTB — METAIIOB M HEMETaJUIOB (TpaduTa U aiMasa), CIIOKHBIX BEIIECTB
(x7Iopuaa HaTpus); HUCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM peakUuuu OT
BO3JICHCTBUS Pa3IMYHbIX (PAKTOPOB; UCCIEIOBAHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca JMCCOLMAlMKA  KHCIOT, IeioYedl W cojeil  (BO3MOXKHO — HMCHOJB30BaHUE
BHJIEOMATEpPHUAJIOB); MPOBEICHUE ONBITOB, WILUTFOCTPUPYIOIINUX MPU3HAKHU MIPOTEKAHUS PEaKIIUi
MOHHOTO oOMeHa (oOpa3oBaHME OCajKa, BBIICIECHHWE Tra3a, oOpa30BaHHE BOJbBI); OIBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEeaKuii (TOpeHue, peakuu
pa3lioKEHUsl, COCAMHEHUsS); pACIO3HABAHUE HEOPraHWYECKUX BEHIECTB C IOMOIIBIO
KayeCTBEHHBIX PEAKIUI Ha HOHBI; pELICHUE SKCIEPUMEHTAIbHBIX 33/1a4.

HeMmeTa/uibl 1 HX cOeIMHEHUS

OO6mmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI AaTOMOB, XapaKTePHBIE CTETICHH
okucienus. CTpoeHue u PU3NYECKUe CBOMCTBA MPOCTHIX BEUIECTB — TaJIOT€HOB. XUMUYECKUE
CBOICTBa Ha NIpuUMepe XJIopa (B3aUMOJEHCTBHE C METAJUIAMH, HEMETAJUIAMHM, ILIEI0YaMu).
XnopoBogopon. ComnsiHas KUCII0Ta, XUMUYECKHUE CBOMCTBA, MOJy4YeHHE, TpUMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOJOPOJa HAa OPraHW3M 4elioBeKa. BakHeillne XJIOpuibl U UX HAXO0XKIACHUE
B IIPUPOJIE.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHHUS.

Ctpoenue u pu3nueckue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOA U Cepbl. AJIIOTPOIIHBIE
MoAu(UKAIIMKA KUCIOpOJa U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOOPOJ, CTPOCHHUE,
¢dusnyeckre nu xuMudeckue cBoiictBa. OKCHIBI CEphbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
CepHas kuciora, GU3MUECKUe M XMMHUYECKHE CBOICTBa (00IIMe Kak MpeACTaBHTENs Kiacca
KUCIIOT U crnenuduueckue). XUMHUECKHE pPEaKIUH, JIekKalllie B OCHOBE MPOMBIIIIECHHOTO
crocoba nostydeHusi cepHoil kucnothl. [Ipumenenue. Conu CepHOM KUCIOTHI, KaueCTBEHHAas
peakuus Ha cynbdar-uoH. HaxoxxneHue cepsl U €€ COCIMHEHUN B MPHUPOAE. XUMUYECKOE
3arpsiI3HEHUE OKPYXKAIOLIEH Cpellbl COSJUHEHUSMHU cepbl (KHUCIOTHBIE JOXKAH, 3arpsi3HEHUE
BO3/lyXa U BOJIOEMOB), CITIOCOOBI €ro Mpe0TBPAIICHHUS.

OO6mass xapakTepucTHKa »dieMeHTOB VA-rpynmbl. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B Ipupojie, pusndeckue u xumuueckue cBoiicta. Kpyrosopot azora
B Mpupojie. AMMHAK, €ro (U3NYecKue U XMMHUYECKHE CBOMCTBA, MOJyYeHHUE U NMPUMEHEHHE.
Conu aMMoHUS, UX PU3NIECKHE U XUMUYIECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHAs peakuus
Ha MOHBI aMMOHUSA. A30THasl KUCJIOTa, € MmoiyyeHne, (PU3ndeckue U XMMUYECKHE CBOWCTBA
(obmuMe kak mpeAcTaBUTENs Kilacca KUCIOT U crneunduueckue). Vcnonb3oBaHue HUTPATOB U
cojei aMMOHHMS B KadeCTBE MHUHEpPAIbHBIX YyA0OpeHuil. XuMHUYEecKoe 3arps3HeHHe
OKpYKarolleil cpesibl COEAMHEHUSIMH a30Ta (KMCIOTHbBIE JTOKU, 3arpsi3HEHUE BO3/yXa, TOYBBI
Y BOJJOEMOB).

®ocdhop, amnorponHbie Mogudpukanuu Gocdopa, QuaMUecKue M XMUMHUYECKHE CBOWMCTBA.
Oxcun pocdopa(V) u pochopnas kucnora, pusnueckue 1 XUMHUIECKUE CBOMCTBA, MOITYYCHHE.
Hcnons3oBanue ¢pocdaToB B Ka4ecTBE MUHEPATIBHBIX YI0OPEHHIA.



OO6mas xapakrepuctuka 3y1eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHbIE CTEIEHU OKUCIICHUSI.

VYrnepon, amuioTpOIHbIE MOAU(PUKALNMK, PACIPOCTPAHEHUE B MNPUPOJE, (PU3NYECKUE U
XUMHYECKHE cBoiicTBa. Ancopbouus. Kpyrosopot yriaepoaa B npupoje. OKkcubl yriepoaa, ux
busznueckue M XUMHYECKHE CBOICTBa, JCHCTBHE HA J>KUBBIC OpPraHU3MBI, MOJYYECHUE
U TMpUMEHEHHEe. DKOJIOTuYecKue MmpobiemMsbl, cBA3aHHbIe ¢ okcuaoM yriepona(IV); rumoresa
IJ100aJTIbHOTO MOTEIJIEHUST KJIMMATa; MapHUKOBBIN 3PQeKT. YroapHas KUCI0Ta U €€ COJIM, UX
bu3nueckue U XUMUYECKHE CBOMCTBA, MOJyuyeHue U npumeHeHue. KauectBeHHas peakius Ha
KapOoHaT-uoHbl. Vcmonp3oBaHWe KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH W
CEIBCKOM XO3SMCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHMSX YIJepoja
(MeraH, 3TaH, STWJICH, AalleTUJIEH, STaHOJ, TJIMLEPUH, YKCycHas Kkuciota). Ux cocraB u
XuMHueckoe crpoeHue. [loHsATHE O OMOJOTMYECKHM Ba)XHBIX BEIECTBAX: JKHUpaX, Oeykax,
VIIeBOAAX — W MX POJIM B KU3HU 4YeloBeka. MaTepuaabHOE €IUHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COECTUHEHUI.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TOJy4Ye€HHWE U MPUMEHEHHE.
CoenunHenust kpeMmHus B mpupoae. OOmme mnpexncraBieHuss o6 oxcuzae kpemuuss(IV) u
KpeMHueBol kucinore. CUIMKaAThl, UX UCHOJb30BAHUE B OBITY, MEIUIIMHE, IPOMBIIIEHHOCTH.
Baxneiimme crpoutTenbHble MaTepualbl: KepaMUKa, CTEKJIO, IIEMEHT, OETOH, kKeJle300€TOH.
[TpoGnembl 6€30MacHOT0 UCIIOJIB30BAHUS CTPOUTENBHBIX MaTEPHAIIOB B TOBCEAHEBHOM KU3HH.

XUMHUYECKUNA HKCIEPUMEHT: H3y4yeHUEe O00pa3loB HEOPTaHWUYECKHUX BEIIECTB, CBOMCTB
COJISTHOM KHUCIJIOTBI, MPOBEACHHE KAYECTBEHHBIX PEAKIMi Ha XJIOPHI-UOHBI U HAONIOJCHUE
MPU3HAKOB WX MPOTEKAHMS; OMBITHI, OTpakarolue (QU3NYecKue M XUMHYECKHE CBOWCTBA
TaJIOTEHOB U UX COEIUHEHUH (BO3MOKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB); 03HAKOMIICHHUE C
oOpasmamu XJIOpUA0B (TaJIOTEHUIOB); O3HAKOMIICHHE ¢ 00pa3laMu Cepbl U €€ COeTUHEHUSIMHU
(BO3MOKHO HMCIIOJB30BAHKUE BUIEOMATepUaNoB); HaOII0AeHNE Tpoliecca oOyriIMBaHus caxapa
MOJl JIEMCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHCIIOTHI, W3yYEHHE XHMHUYECKUX CBOMCTB
pa30aBiIeHHONW CEpHOMl KHUCIOTHI, MPOBEJACHHE KAYECTBEHHOW pEaKIUU Ha Cylb(paT-UOH U
HaOI0ZIeHne MpHU3HaKa e€ MPOTEKaHUs; O3HAKOMJICHHE ¢ (PU3MYECKUMHU CBOWCTBAMH a30Ta,
dochopa u uX coenvHEeHHH (BO3MOXKHO HCIOJB30BaHHE BHUAEOMATEPHANIOB), OOpa3LaMu
a30THBIX U (ochHOpHBIX YyAOOpEeHUi; MOJy4YeHHe, coOupaHue, paclo3HaBaHWE U H3YUYCHHE
CBOICTB aMMMaKa; IPOBEJICHUE KaYyeCTBEHHBIX PEaKIUil Ha MOH aMMOHHMS U (ocdar-uoH U
M3y4EeHHUE NPU3HAKOB UX MPOTEKAHUS, B3AUMOAECHCTBUE KOHIIEHTPUPOBAHHOW a30THOU KUCIIOTHI
C MeZIbI0 (BO3MOXHO MCIOIb30BaHUE BUIEOMATEPUAIIOB); U3YUEHHE MOJIEIEN KPUCTAIIIMYECKUX
peméTok anMasa, rpadurta, QysiepeHa; 03HaKOMIICHHE C MPOIIECCOM aICOPOIIMK PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM MPOTHBOras3a; IMOJY4YeHHE, coOupaHHe,
pacro3HaBaHUE M U3yYEHHUE CBOMCTB YIVIEKMCIIOIO I'a3a; NIPOBEIEHNE KaUECTBEHHBIX PEAKIUI
Ha KapOOHAaT- U CWJIMKAT-WOHbl U W3Y4YEHHE TMPU3HAKOB HUX MPOTEKAHUS; O3HAKOMJICHHE C
MPOAYKIMEH CUIUKATHON MPOMBIIIEHHOCTH; PElICHHE AKCIIEPUMEHTAIBHBIX 3a]ad M0 TeMe
«BaxkHenmme HeMeTalluIbl U UX COCAUHEHHUS».

Metanibl 1 X coeJUHEHUS

OO61mas xapaKTepuCTUKA XUMHUUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX MOJIOKEHHUS
B llepnoanueckoil cucreme xumuueckux 3imemMeHToB [[. M. MeHneneeBa u CTpoeHUs aTOMOB.
Crpoenue metannoB. MeTtamnyeckass CBS3b M METAJUIMYECKAs KPUCTAUIMYECKas pPEIIETKA.
DNEKTPOXUMUYECKUN psll HanpsokeHUd MmetamioB. Dusnueckre W XMMHUYECKHE CBOMCTBa
MeTaitoB. Ob1Me cnocoOsl nonydeHust Mmetayio. [loHsATHE O KOPPO3UH METAIIOB, OCHOBHbBIE
CHOCOOBI 3aIIUTHl UX OT Koppo3uu. CriaBel (CTasb, YYT'YH, AIOPATIOMHHHMNA, OpOH3a) U HUX
pUMEHEHHE B OBITY U IPOMBILIUIEHHOCTH.



[[lenounble MeTauIbL: MOJIOKEHUE B [lepnoanueckont cucreme xuMuaeckux sneMenToB /1. M.
MenpeneeBa; CTpOCHUE UX aTOMOB; HaXOXJE€HUE B Ipupoge. PU3MYECKHME U XUMUUYECKUE
cBOMcTBa (Ha MpuMepe HATpUs U Kayusi). OKCUABI M TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
[ICTOYHBIX METAJIJIOB U MX COCIMHCHUH.

[[lenouHO3eMeNbHBIE METAIBI MATHUN U KaJIbIIUMI: MoJokeHue B Ilepuoauueckoil cucreme
xuMuueckux aementoB [{. V1. MenaeneeBa; cTpoeHUE MX aTOMOB; HAaXOXJACHUE B MPHUPOJIE.
dusnyeckue U XUMHUYSCKHUE CBOMCTBA MAarHUs M Kaiabliugd. BakHelInme coeTMHEHHUS KaJIbIIUs
(oxcum, TuaApOKCcHI, coiin). JKECTKOCTH BOJIBI M CIIOCOOKI €€ yCTpaHeHHS.

AnmoMuHui: mosioxkeHue B Ilepuoguueckoidt cucteMe XUMHUYECKHUX dieMmeHToB J[. .
MenpeneeBa; CTpoOEHUE aTOMa; HaxX0XkAeHUE B pupoae. Pru3nyeckne U XUMUYECKUE CBOMCTBA
anmroMunusi. AMGOTEepHBIE CBOMCTBA OKCHJIA U THAPOKCHUIA ATTFOMUHUS.

Keneszo: nonoxenue B [lepronnueckoii cucreme xumudeckux aneMenToB /. 1. Menpeneena;
CTpOCHHE aToMa; HaxoxkiaeHue B mpupoje. dusznueckue M XMMHUYECKHUE CBOMCTBA JKeye3a.
Oxcunpl, ruapokcuabl u conu xkenesa(ll) u sxeneza(Ill), ux coctas, cBOMCTBA U TOJTyYCHHE.

XUMHYECKUNH OSKCIECPUMEHT: O3HAKOMJICHHME C oOpasllaMH METalIOB M CIUIaBOB, HX
(U3UYECKUMH CBOMCTBAMH; HW3yYE€HHE pe3yJbTaTOB KOPPO3HH METaLIOB (BO3MOXKHO
WCIIOJIb30BaHNUE BUIEOMATEPUATIOB), 0COOCHHOCTEH B3aUMOICHCTBHS OKCHIA KAJIBIUS U HATPUS
C BOAOW (BO3MOXHO HCIOJIb30BAaHHUE BHUIACOMATEPHUANIOB); MCCIIECIOBAHUE CBOMCTB KECTKOU
BO/IbI; TIPOIECCa TOPEHUS JKeJle3a B KUCIopoie (BO3MOXKHO UCTI0JIb30BaHNE BUACOMATEPHUAIIOB);
MPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKIUi Ha MOHBI (MarHus, KajblUs, aTOMHUHUS,
uunHka, xenesa(ll) u xxeneza(lll), menu(Il)); HaGaroneHUEe U ONMCaHKE MTPOIIECCOB OKPAIIUBAHUS
IJIaMEHU MOHAMU HATpHs, Kallds U KaJblUs (BO3MOXKHO MCIIOJIB30BAaHUE BHJICOMATEPHAJIOB);
rccaeaoBanue aM()OTEepHBIX CBOWCTB TMAPOKCHIA ATFOMUHUS U THAPOKCHIA IIMHKA; PEIICHUE
AKCIEPUMEHTAIBHBIX 33/1a4 MO0 TemMe «BakHenIle MeTaibl U1 UX COEAUHECHUS».

XuMus U OKpyKA0Uias cpeaa

HoBble Martepuanbl M TexHOJIOTUM. BemiectBa u Marepuaibl B TOBCEIHEBHOM >XU3HU
YyeJIoBeKa. XUMHUS U 3JI0pOBbE. be3omacHoe UCIoIbp30BaHNE BEIIECTB U XUMUYECKHUX PEAKIIUN B
obiTy. IlepBas moMomsr MpU XMUMHUYECKUX O0KOTax U OTpaBieHHUSX. OCHOBBI 3KOJIOTHYECKON
rPaMOTHOCTH. XHMHYECKOE 3arpsA3HEHUE OKpYKarollew cpenbl (mpenesibHas JOMmycTHUMast
koH1eHTpanus BemectB — [1JIK). Posb xumuu B pemieHuu 3K0I0THYECKUX TPOOIIeM.

[IpupoaHble UCTOUYHUKU YTIAEBOAOPOAOB (Yrojib, MPUPOIHBIN ra3, HEPTh), MPOIYKTHI HX
nepepadboTKH, UX POJIb B OBITY U MPOMBIILICHHOCTH.

XHUMHYECKUN IKCIIEPUMEHT: U3ydeHHEe 00pa3IoB MaTEepPHANOB (CTEKJIO, CIUIaBbl METAJIOB,
TOJTUMEPHBIC MaTEPHAJIBI).

MesxknpeamMeTHblie CBA3H

Peanuzaruss MeXIpeaIMETHBIX CBS3EH MPU M3YYEHUM XUMHUHU B 9 KJIacce OCYIIECTBIISETCS
gyepe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAyYHBIX IIOHATHH, TakK W TIOHSATHH,
SIBJISIFOIIUXCS.  CUCTEMHBIMU JUJISI  OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOrO IHKJIA.
Peanu3zanus MeXXIpeaAMETHBIX CBSI3€H PU U3YUYEHUU XUMHH B 9 KJ1acce OCYIIECTBIISIETCA Yyepe3
WCIIOIb30BAHNE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U TMOHITHUH, SBISIOIIUXCS
CHUCTEMHBIMU JUJIS1 OTAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mre ecTeCTBEeHHO-HAYYHbIC MOHATHS: HAy4YHbINA (DAKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIU3,
CUHTE3, Kiaccu(ukanus, MepUOIUYHOCTh, HAOIIOJEHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE,
WU3MEepeHue, MOJIEINb, SIBJIICHNE, TAPHUKOBBIN AP (HEKT, TEXHOIOTHUS, MaTePUAJIbI.

®usuka: Marepusi, aroMm, OJJEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHJA, H30TOIbI,
pPaaMOaKTUBHOCTh, MOJIEKYJIa, OJJIEKTPUUECKUM 3apsii, TPOBOJAHUKH, MOJIYHIPOBOJHUKH,
TUDIIEKTPUKH, (POTODIEMEHT, BEUIECTBO, TEJNO, 00BEM, arperaTHOEe COCTOSIHUE BEIIECTBA, ras,



pacTBOp, PacTBOPHUMOCTb, KPHUCTALUTMYECKAss PEHIETKA, CIUIaBbl, (U3NYECKHE BEIUUYHHEI,
eIMHHIIBI U3MEPEHUs, KOCMHYECKOE MPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢otocuHTe3, apixaHue, Ouocdepa, 3KOCHCTEMA, MUHEpAJIbHbIE YIO0OpEHHUS,
MHUKPOAJIEMEHTBI, MaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TIOPOJIBL, TOJIE3HBIE CKOTIaeMBbIe,
TOILIMBO, BOJHBIE PECYPCHI.



TEMATHUYECKOE INTAHUPOBAHUNE

8 KIIACC
Ne | HaumenoBanue pasnenos u tem | KonuuecTs DnexTpoHHbIe (U POBHIE) 00pa30BaATEIBbHBIE PECYPCHI dopma poBeICHUS
/i 0 9acoB 3aHsITHI (IUI;I
BHEYPOUYHOHN
NeSATeTbHOCTH )
Paznen 1. IlepBonavyanbHble XuMHYecKue MousATUs1 -20 yacos
1.1 | Xumus — BaxkHast 001aCTh 6 https://media.prosv.ru/content/item/reader/7896/ -siekTpoHHbIi
€CTECTBO3HAHUS U yuebHuk "Xumus.8 xiacc"
MPAKTUYECKOHN 1eATEIHHOCTH https://content.edsoo.ru/lab/ - UTatepakTuBHBIC BUPTYaIbHbIC
YeJioBeKa 1a00paTOPHBIC U MPAKTHUECKUE PabOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -Xumust (3aHUMATEIbHBIC OMBITHI, JICKTPOHHBIC TUTAKATHI U
TECThI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako
3naaui. [koma". Xumwus, 8 knacc
1.2 | BemectBa 14 https://media.prosv.ru/content/item/reader/7896/ -anekTpoHHbI#

U XUMHUYCCKUC pCAKIIUN

yueOHuk "Xumus.8 kimacc"

https://content.edsoo.ru/lab/ - IaTepakTuBHBIC BUPTYyalIbHbIC
71a00paToOpHbIE U MPaKTHUECKHUE PadOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -Xumust (3aHUMATEIBHBIC OIBITHI, TIEKTPOHHBIC TUIAKATHI U
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenaxep "Oobnako
sHanni. lllkona". Xumus, 8 xnacc




https://www.yaklass.ru- SIKnacc — oOpa3oBarebHbIN HHTEPHET-
pecypc

Pa3n

en 2. BaskHeiilne npeAcTaBUTe I HEOPraHuye

CKHX BenlecTsB- 33 yaca

2.1

Boznyx. Kucnopoa. [Tonstue 06
OKCcHIaX

5

https://media.prosv.ru/content/item/reader/7896/ -siekTpoHHbIi
yueOHuk "Xumus.8 kimacc"

https://content.edsoo.ru/lab/ - TatepakTuBHBIC BUPTYaIbHbIC
1a00paTOPHBIC U MTPAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -Xumus (3aHUMATEIBHBIC OMBITHI, 3JIEKTPOHHBIE IUIAKATHI U
TECThI)

https://school.oblakoz.ru/materials/496049 -tpenasxep "O61ako
sHanni. lllkona". Xumus, 8 xnacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaTenbHbIil HHTEPHET-

pecypce

2.2

Bonopon.
TloHATHE O KMCIIOTAX U COIIX

https://media.prosv.ru/content/item/reader/7896/ -3iekTpoHHbII
yuebHukK "Xumus.8 xnacc"

https://content.edsoo.ru/lab/ - TatepakTuBHBIC BUPTYaIbHbIC
n1abopaTOpHBIE U PAKTUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject:5 -XuMus (3aHI/IMaTeJ'ILHI>Ie OIIBITBI, DJICKTPOHHBIC IIJIAKAThI 1
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenaxep "Oo6nako
snannii. lllkona". Xumus, 8 kiacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaTenbHbIil HHTEPHET-

pecypc

2.3

KonnuecTBeHHBIE OTHOIIICHUS B
XUMHHN

https://media.prosv.ru/content/item/reader/7896/ -anekTpoHHbIi
yueOHuk "Xumus.8 kiaacc"
https://content.edsoo.ru/lab/ - TatepakTuBHBIC BUPTYaIbHbIC




1a00paToOpHbIC U MPAKTHUECKUE pabOThHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -Xumust (3aHUMATEIIbHBIC OMBITHI, 3JICKTPOHHBIC TUIAKATHI U
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenasxep "O6ako
sHanui. llkona". Xumus, 8 xmacc

https://www.yaklass.ru- SIKinacc — oOpa3oBarebHBIN HHTEPHET-

pecypc

2.4

Boga. PactBopsl. [Tonstue 006
OCHOBAaHHUSIX

https://media.prosv.ru/content/item/reader/7896/ -s1ekTpoHHbIi
yuebHuk "Xumus.8 xiacc"

https://content.edsoo.ru/lab/ - TatepakTuBHBIC BUPTYyaIbHbIC
1a00paTOPHBIC U TPAKTUICCKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -Xumust (3aHUMATEJIBHBIC OIBITHI, TIEKTPOHHBIC TUIAKATHI U
TECThI)

https://school.oblakoz.ru/materials/496049 -tpenasxep "O61ako
3naaui. [koma". Xumwus, 8 knacc

https://www.yaklass.ru- SIKitacc — oOpa3oBarenbHbIii HHTEpHET-

pecypc

2.5

OCHOBHBIE KJIACCHI
HeOpl"aHI/I‘IGCKI/IX
COE€IUHEHUN

12

https://media.prosv.ru/content/item/reader/7896/ -anekTpoHHbI#
yuebHukK "Xumus.8 xnacc"

https://content.edsoo.ru/lab/ - TatepakTuBHBIC BUPTYaIbHbIC
n1abopaTOpHBIE U IPAKTUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -Xumust (3aHUMAaTEIbHBIC OMBITHI, 3JIEKTPOHHBIE TUTAKATHI U
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenaxep "Oobnako
sHanni. llkona". Xumus, 8 xiacc




https://www.yaklass.ru- SIKnacc — oOpa3oBarebHbIN HHTEPHET-
pecypc

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoagnyeckasi cucremMa xumuuecknx 3jemenToB /. U. Menaeneena.

Crtpoenue aToM0OB. XMMHYECKasl CBSA3b. OKHCINTEILHO-BOCCTAHOBUTE/IbHBIE peakunu- 15 yaca

3.1 | Ilepuoanveckuii 3aKOH U 7 https://media.prosv.ru/content/item/reader/7896/ -3aekTpOHHBII
[lepnoauueckas cucrtema yueOHuK "Xumus.8 knacc”
XHUMHYECKUX DIIEMEHTOB https://content.edsoo.ru/lab/ - UnrepakTHBHBIE BUPTyalbHbIC
. . Menpneneea. CTpocHHe 1a00paTOPHBIE M MPAKTUUECKUE PAOOTHI
aToMa https://marketplace.obr.nd.ru/library/lessons?by groups=1&filte
r_subject=5 -Xumusi (3aHUMATEIIbHBIC OTIBITHI, YJICKTPOHHBIC
TJIaKaThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061ako
sHanui. [lkoma". Xumus, 8 kiracc
https://www.yaklass.ru- IKiiacc — oGpa3oBaTenbHbIi
UHTEPHET-PECypc
3.2 | Xumuueckas CB3b. 8 https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHbBII

OKHUCITUTEBLHO-
BOCCTaHOBUTEJILHBIE PEAKITUU

yueOHuk "Xumus.8 kimacc"

https://content.edsoo.ru/lab/ - UarepakTiBHBIC BUPTYaJIbHBIC
71abopaTOpHbBIC U MTPAKTHUYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filte
r_subject=5 -Xumust (3aHUMATEIIbHBIC OTBITHI, SJICKTPOHHBIC
[JIaKaThl U T€CTI)I)

https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako
snanui. [lIkoma". Xumus, 8 xiracc

https://www.yaklass.ru- IKiacc — oGpa3oBaTenbHbIi
UHTEPHET-PECYPC




XUMHUYCCKUX peaKI_II/Iﬁ

yueOHuk "Xumus 9 kmacc"

https://content.edsoo.ru/lab/ - IaTepakTuBHBIC BUPTYyalIbHbIC
na0opaTOpHbIE U MPAKTUYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -Xumust (3aHUMATEIBHBIC OIBITHI, ATIEKTPOHHBIC TUIAKATHI U
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenasxep "O6ako
sHanni. [lIkona". Xummus, 9 xnacc

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
9 KJIACC
No | HaumenoBanwue paszznenoB u TeM | Komnuects | DnexkrpoHHbIe (1M(DpOBBIE) 00pa3oBaTEIbHBIC PECYPCHI dopma poBeICHUS
n/a 0 4acoB 3aHSITUN (IUI;I
BHEYPOUYHOHN
JeSTeTLHOCTH )
Paznen 1. BemecTBo 1 xXuMu4yeckue peakuuun-19 yacon
1.1 | IToBTOpEHUE U yriIyOIeHUE 5 https://media.prosv.ru/content/item/reader/7896/ -s1ekTpoHHbIi
3HAHUM OCHOBHBIX Pa3/ieiioB yuebHuk "Xumus.9 xiacc”
Kypca 8 kiacca https://content.edsoo.ru/lab/ - TaTepakTHBHBIC BUPTYaIbHbIC
1a00paTOPHBIC U TPAKTUICCKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -Xumust (3aHUMAaTEIbHBIC OTBITHI, 3JICKTPOHHBIC TUTAKATHI U
TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O6ako
sHanni. lllkona". Xumus, 9 xnacc
1.2 | OcHOBHBIC 3aKOHOMEPHOCTH 5 https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbIi




https://www.yaklass.ru- SIKnacc — oOpa3oBarebHbIN HHTEPHET-
pecypc

1.3

DIEeKTpONIUTHYECKAs
nucconuanusg. XuMHUIecKue
peaKkiu B pacTBOpax

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbIi
yuebnuk "Xumus 9 kmacc"

https://content.edsoo.ru/lab/ - TatepakTuBHBIC BUPTYaIbHbIC
1a00paTOPHBIC U MTPAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -Xumust (3aHUMATEIBHBIC OMBITHI, 3JIEKTPOHHBIE TUIAKATHI U
TECThI)

https://school.oblakoz.ru/materials/496049 -tpenasxep "O61ako
snannii. lkona". Xumus, 9 kinacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaTenbHbIil HHTEPHET-

pecypce

Pazn

en 2. Hemeraibl H MX cOeIMHEHHUA-25 YacoB

2.1

OO6m1as XxapakTeprucTrUKa
XUMHUYECKUX dieMeHToB VIIA-
rpynmnsl. ['anorenst

4

https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbIit
yueOHuk "Xumus 9 kmacc"

https://content.edsoo.ru/lab/ - UaTepakTuBHBIC BUPTYyalIbHbIC
nabopaTopHbIe U MPaKTUYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -Xumus (3aHUMATEJIBHBIC OIBITHI, TIEKTPOHHBIC TUIAKATHI U
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenasxep "OG6ako
3naaui. [koma". Xumus, 9 knacc

https://www.yaklass.ru- SIKnacc — oOpa3oBarebHbIN HHTEPHET-

pecyp




2.2

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX DJIEMEHTOB VIA-
rpyniel. Cepa u €€ coeIMHEHUS

https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbIit
yuebnuk "Xumus 9 kmacc"

https://content.edsoo.ru/lab/ - UTatepakTuBHBIC BUPTYaIbHbIC
1a00paTOPHBIC U MTPAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -Xumust (3aHUMATEIBHBIC OMBITHI, 3JIEKTPOHHBIE TUIAKATHI U
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenasxep "O6ako
snanuii. lllkona". Xumus, 9 knacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaTenbHbIil HHTEPHET-

pecypc

2.3

OO01as xapakTepucTHKa
XUMHUYECKUX 3JIEMEHTOB VA-
rpymisl. A30t, pochop 1 ux
COETMHEHUS

https://media.prosv.ru/content/item/reader/7897/->mexTpoHHbII
yuebnuk "Xumus 9 kmacc"

https://content.edsoo.ru/lab/ - UatepakTuBHBIC BUPTYaIbHbIC
J1a00paTOPHBIE U IPAKTUYCCKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -XuMus (3aHI/IMaT CJIBHBIC OIIBITHI, DJICKTPOHHBIC IJIAKAThI U
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenasxep "O6ako
snannii. llkona". Xumusg, 9 kiacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaTenbHbIil HHTEPHET-

pecypc

2.4

OO01mas xapakTepuCcTHKa
XUMHUYECKHX 2JIeMeHTOB IV A-
TPYTITIBL.

VYrnepoa u KpeMHUI U UX
COCIMHEHHS

10

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbIit
yueOHuk "Xumus 9 kimacc"

https://content.edsoo.ru/lab/ - UuTepakTiBHBIC BUPTYaIbHBIC
1a00paTOPHBIE U MPAKTUIECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filte
r_subject=5 -Xumust (3aHUMATEIIbHBIC OTBITHI, SJICKTPOHHBIC
TMJIAKATHI U TECTHI)




https://school.oblakoz.ru/materials/496049 -rpenaxep "O06aako
sHanmi. lIkona". Xumus, 9 knacc

https://www.yaklass.ru- SIKiacc — oGpa3oBaTebHbIH
UHTEPHET-PeCypc

Pa3gen 3. Merasiibl 1 uX coeaunenusa-21 yac

3.1

OO01Me CBOMCTBA METAJLIOB

4

https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbIi
yuebnuk "Xumus 9 kmacc"

https://content.edsoo.ru/lab/ - TaTepakTuBHBIC BUPTYaIbHbIC
J1a00paTOPHBIC U IPAKTUYCCKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -Xumus (3aHUMATEIBHBIC OIBITHI, JIEKTPOHHBIE IUIAKATHI U
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenasxep "O6ako
snanuii. lllkona". Xumus, 9 kiacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaTenbHbIil HHTEPHET-

pecypc

3.2

Baxxaeiinme MeTauibl 1 UX
COE€IUHEHUS

17

https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbII
yueOHuk "Xumus 9 knacc”

https://content.edsoo.ru/lab/ - IaTepakTuBHBIC BUPTYyalbHbIC
na0opaTOpHbIE U MPAKTUYECKUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -XuMus (3aHI/IMaTeJ'ILHI>Ie OIIBITBI, DJICKTPOHHBIC IIJIAKAThI U
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenasxep "OG6ako
sHanni. [llkona". Xumus, 9 xmacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaTenbHbIil HHTEPHET-

pecypce




Paznen 4. Xumus u oxkpy:xamomas cpeaa -3 yaca

4.1

BemecrBa u MaTCpHraJibl B
KH3HHU 4YCJIOBCKaA

3

https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbII
yuebnuk "Xumus 9 kmacc"

https://content.edsoo.ru/lab/ - TatepakTuBHBIC BUPTYaIbHbIC
1a00paTOpHBIC U MTPAKTUIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_sub
ject=5 -Xumust (3aHUMATEIBHBIC OIBITHI, JICKTPOHHBIE IIAKATHI U
TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenasxep "O061ako
sHanni. llkona". Xumus, 9 xnacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaTenbHbIil HHTEPHET-

pecypc

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68




MyHununajabHoe aBTOHOMHOe 001eo0pa3oBaTe/ibHOe YUpe:kaeHue jguueii Ne27

Paccmorpeno: CoriiacoBaHHoO: YTBepkaao:
PyxoBomuTenns MO 3amaupektopa o YBP Hupexrop murest No27

H.A Ilanpmmuna W.JI.Jo6poneeBa JI.LA.AcaHoBa
[IpoTokon Ne 1 [Ipuxa3z Ne

oT « » aBrycra 2024r oT «  » aprycra 2024r oT «  » aprycra 2024r

KasiengapHo-remMaTnyeckoe IJIaHMPOBAHUE
K padoyeil mporpamme

yueOHOoro npeamMera « XuMHUsD)

8-9 ximacc 2024-2025 y4eOHsbIi rox

Yunrens: Ilagpmmua H.A
KaTeropus :BbICIIAs
PaccmoTpeno Ha 3acenanuun
MeIarorudeckoro coBeTa

ITporokon Nel ot « » aBrycra 2024r



No | Uzyuaemslii pa3gen, Tema ypoka | Konudec | DieKkTpoHHBIE Kanennapusie
n/m TBO (mudposbIe) CPOKH
4acoB
00pa3oBareibHbIC J1aH ¢bakr
pecypcsl
Pasnen 1. IleppoHavaibHble XUMHYECKHE OHATHUS

1 [Mpeamer xumuu. Posib XxumMuu B 1 https://media.prosv.ru/co 05.09

’KU3HU YeJI0BEKa. ntent/item/reader/7896/ -
DIIEKTPOHHBIN YYCOHUK
"Xumus.8 kiacc”

2 XUMHS B CUCTEME HayK. 1 https://media.prosv.ru/co 07.09

MeToapl TO3HAHUS B XUMUH. ntent/item/reader/7896/ -
DJIEKTPOHHBIN YYCOHUK
"Xumus.8 kiacc"

3 [Tpaktuyeckas padora Ne 1. 1 https://content.edsoo.ru/l 12.09
«3HaKOMCTBO C MpaBUJIaMHU ab/ - urepakTuBHbBIC
0€30MacHOCTH U MTPUEMAMH BUPTYyaJIbHbIC
paboThl B XUMHUYECKON 1ab0paToOpHbIE U
naboparopuu. [1paBuia paboTh MpaKTUYECKHe paboThI
B 1a0OpaTOpUU U IPUEMBI
oOparieHus ¢ 1abopaTopHbIM
000pyIOBaHUEM.

4 Tena u BemecTBa. dusnveckue 1 https://media.prosv.ru/co 14.09
CBOWCTBA BEIIECTB. ArperaTHOe ntent/item/reader/7896/ -
COCTOSTHUE BEILIECTB. DJIEKTPOHHBIN YYCOHUK

"Xumus.8 kiacc"
5 YucThle BEECTBAa U CMECH. 1 https://marketplace.obr.n 19.09
CriocoObI pa3jiesieHHsI CMECEH. d.ru/library/lessons?by g
roups=1&filter_subject=
5 -Xumust
(3aHUMATEBHBIE OTIBITHI,
SJICKTPOHHBIE TUTAKATHI U
TECThI)
6 [MpakTrueckas padora Ne 2. 1 https://content.edsoo.ru/l 21.09

«Pa3nenenne cmeceit. OuucTka
3arpsI3HEHHON TOBApEHHOU
COJINY.

ab/ - urepakTuBHbIC
BUPTYyaJIbHbIC
71abopaTopHbIC U
HpaKTUYECKHe paboThI




7 | ATombl 1 MoJeKybL. [IpocTeie n https://media.prosv.ru/co 26.09
CJIO’KHBIC BEIIECTBA. ATOMHO- ntent/item/reader/7896/ -
MOJIEKYJISIPHOE YUEHHE. SIICKTPOHHBIN YUCOHUK

"Xumus.8 kmacc"

8 XUMHUYECKUE 3JICMEHTBI. 3HAKU https://media.prosv.ru/co 28.09
(CHMBOJIBI) XUMHYECKUX ntent/item/reader/7896/ -
3JIEMEHTOB. SIICKTPOHHBIN YUCOHUK

"Xumus.8 knacc"

9 3aKOH IMOCTOSHCTBA COCTaBa https://school.oblakoz.ru/ | 03.10
BEIIEeCTB. XUMHUYECKast materials/496049 -
dbopmyna. BaaeHTHOCTH aTOMOB TpeHaxep "O06mako
XHUMHYECKUX 3JICMEHTOB. snanuii. [llkoma".

Xumus, 8 Kiacc

10 | CocraBiieHUE XUMHYECKHX https://school.oblakoz.ru/ | 05.10

(dbopMyIT 110 BaJICHTHOCTH. materials/496049 -
Haxoxxnenne BaJIeHTHOCTH Tperaxep "Obmako
XUMUYECKHUX HJIEMEHTOB 10 3nanuil. [lkomna".

dbopmyre. Xumusi, 8 Kitace

11 | OtHOcHTE/IbHAS aTOMHAs Macca. https://media.prosv.ru/co 10.10
OTHOCUTENbHAS MOJICKYJISIpHAsI ntent/item/reader/7896/ -

Macca. Pemenue 3ama4 Ha AIIEKTPOHHBIN Y4EOHUK
BBIYMCIIEHUE OTHOCUTEIILHOMN "Xumus.8 kinacc”
MOJIEKYJIIPHOM MacChl BEIIECTB.

12 | MaccoBast 10JI1 XUMHYECKOTO https://media.prosv.ru/co 12.10

3JIEMEHTA B COEIMHEHUM. ntent/item/reader/7896/ -
SIICKTPOHHBIN YUEOHUK
"Xumus.8 kiacc"

13 | Pemenue 3ama4d Ha BEIYMCIIEHUE https://school.oblakoz.ru/ 17.10
MacCOBOM JOJIH XUMUYECKOTO materials/496049 -
aieMeHTa 1o Gopmyie TpeHaxep "Oo6mako
COEIMHEHMUS. sganui. Ilxoma".

Xumwus, 8 Knacc
14 | ®dusnyeckre U XUMHUECKUE https://media.prosv.ru/co 19.10
SIBJICHUS. XMMUYECKasi peaKiusl. ntent/item/reader/7896/ -
AIIEKTPOHHBINA yUYEOHUK
"Xumus.8 kiacc”
15 | Ilpu3Haku u yciaoBus https://marketplace.obr.n 24.10

MPOTEKAHUS XUMUYECKHUX
peaKuui.

d.ru/library/lessons?by g
roups=1&filter_subject=
5 -Xumus




(BaHI/IMaTeJIbHBIC OIIBITHI,
SJICKTPOHHBIC IJIaKaThbl U

TECTBI)

16 | 3aKoH COXpaHEHUS MaCChI 1 https://media.prosv.ru/co 26.10
Bemects. M.B. JlomonocoB — ntent/item/reader/7896/ -
Y4EHBIA-DHIUKIIONIEUCT. AIIEKTPOHHBIN YUEOHHUK

"Xumus.8 kiacc”
17 | XuMuveckue ypaBHEHUS. 1 https://school.oblakoz.ru/ | 07.11
materials/496049 -
TpeHaxep "O06mako
3Hanuil. [lkomna".
Xumus, 8 knacc

18 | Tumbl XUMHYECKHX PEAKIIHIA 1 https://marketplace.obr.n 09.11
(coemuHEHHMS, PA3I0KCHHS, d.ru/library/lessons?by g
3aMeIIeHus, 0OMEHa). roups=1&filter_subject=

5 -Xumust
(3aHUMATENbHBIE OTIBITHI,
AIIEKTPOHHBIE TUIAKAThI U
TECThI)

19 | OGo0mienune u cucTeMaTH3aIUN 1 https://school.oblakoz.ru/ 1411
3HAHUH 110 TeMe materials/496049 -
«lIepBoHauanbHBIE XUMUYECKUE TpeHaxep "Obnako
TIOHATHS. 3Hanuil. [lkomna".

Xumus, 8§ knace

20 | KonrpomnbHas pabora Nel mo 1 https://www.yaklass.ru- 16.11
TeMe «llepBoHavanbHbIE AKnacc —

XUMHUYECKHUE TTOHITHSI. o0pa3oBaTeNbHbIN
MHTEPHET-pecypc
Pa3nen 2. Baxkneiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB
21 | Bo3myx — cmech razoB. CocTaB 1 https://media.prosv.ru/co 21.11
BO3/yXa. 3arps3HEHHUE BO3yXa, ntent/item/reader/7896/ -
CIOCOOBI €ro MPe0TBPAIICHHUS. DIIEKTPOHHBIN YISOHHK
"Xnmus.8 kiace”
22 | TemnoBoii 3pPeKT XUMHUIECKO 1 https://media.prosv.ru/co 23.11

PCaKknuu, MOHATHUEC O
TEPMOXUMHYCCKOM YpaBHCHHU,
9K30- 1 SHAOTCPMHUYCCKUX
pCaKL[I/IHX.TOHJII/IBO.

ntent/item/reader/7896/ -
AIIEKTPOHHBIN y4EOHUK
"Xumns.8 kiacc"




23 | Kucnopoa — XuMHYeCKHiA https://media.prosv.ru/co 28.11
3JIEMEHT U TMPOCTOE BEIIECTBO. ntent/item/reader/7896/ -
O30H. Haxoxaenue kucioposa AIIEKTPOHHBIN YUEOHHUK
B IIpupoze, GU3nIecKue u "Xumus.8 kiacc"
XUMHYECKHE CBOMCTBA.

24 | CriocoObl OTyYeHHS KUCIOPOAa https://marketplace.obr.n 30.11
B J1a0OPaTOpUH U d.ru/library/lessons?by g
HPOMBIIIICHHOCTH. roups=1&filter_subject=
[Ipumenenue kucaopoaa. 5 -Xumus
[TonsiTHE 00 OKCHIAX. (3aHMMAaTEINLHBIC OIBITHI,

AIIEKTPOHHBIE TIAKATHI U
TECTBHI)

25 | Ilpaktuueckas padora Ne 3. https://content.edsoo.ru/l 05.12
«[lomyuenue u cobnpanue ab/ - urepakTuBHbIC
KHCJIOPO/Ia, N3yYCHHE €T BUPTYaJIbHBIC
CBOICTBY. 1ab0paToOpHbIE U

IIpaKTHYECKHE paboThl

26 | Bomopoa — XUMHYECKHIA https://www.yaklass.ru- 07.12
AJIEMEHT U TIPOCTOE BEIIECTBO. SAKmnacc —

Haxoxxnenue B mpupoze, 00pa3oBaTeNbHBIN
CHOCOOBI IOTYYCHUSI. UHTEPHET-Pecypc

27 | duznyecKue U XUMUIECKUE https://marketplace.obr.n 12.12
CBOWCTBA, TPUMEHEHHE d.ru/library/lessons?by g
BOJIOpPOJIA. roups=1&filter_subject=

5 -Xumust
(3aHUMATEBHBIE OTIBITHI,
DIIEKTPOHHBIE TIAKATHI U
TECThI)

28 | Ilpaktuueckas paborta Ne 4. https://content.edsoo.ru/l 14.12
«[Tonyuyenue u cobupanue ab/ - UnrepakTuBHBIC
BOJIOPO/1a, U3YUYEHUE €T0 BUPTYalbHbIC
CBOWCTBY. nabopaTopHbIe U

MpaKTHIeCKue paboThl
29 | [lonsTHE O KUCIOTAX U COJISX. https://media.prosv.ru/co 19.12

ntent/item/reader/7896/ -
AIIEKTPOHHBINA y4EOHUK
"Xumns.8 kiacc"




30 | Ypok o6o0rmmenus u https://school.oblakoz.ru/ 21.12
cHUCTeMaTH3alluy 3HAHHI materials/496049 -
Tpenaxep "Obmako
3HaHui. [lkosna".
Xumus, 8 knacc
31 | KonrponbHas padorta Ne2 no https://www.yaklass.ru- 25.12
TeMme: "BaxxHeHiime coeTuHeHUs SKnacc —
HEOPraHMYECKUX BEIIECTB: o0pa3oBaTeNbHbII
KHCIIOpO/I, Bojtopoa” HMHTEPHET-pecypc
32 | KomuuecTBo BerecTBa. MoJib. https://media.prosv.ru/co 11.01
MossipHas Macca. ntent/item/reader/7896/ -
AIIEKTPOHHBIN Y4eOHUK
"Xumus.8 kiacc"
33 | 3akoH ABoraapo. MossipHbIi https://media.prosv.ru/co 16.01
00BEM Ta3oB. ntent/item/reader/7896/ -
AIIEKTPOHHBIN Y4EOHUK
"Xumus.8 kiacc"
34 | Peuienwue 3a1a4 Ha B3aUMOCBSI3b https://school.oblakoz.ru/ | 18.01
KOJIMYECTBA BENIECTBA, 00BEMA 1 materials/496049 -
Macchl ra3oB. Pacuérel o TpeHaxep "O06mako
XUMHUYECKUM YPAaBHEHHUSM. 3HaHui. [lkona".
Xumus, 8§ knacc
35 | PacuéThl Mo XMMUYECKUM https://school.oblakoz.ru/ | 23.01
ypaBHeHUsM. [Ipumenenne materials/496049 -
3aKoHa ABOrajapo. TpeHaxkep "Obnako
3Hanuil. [komna".
Xumus, 8§ knacc
36 | dusznuecKue CBOMCTBA BOIBI. https://www.yaklass.ru- 25.01
XUMHUYECKUE CBOMCTBA BOJIBI. SAKnacc —
OcHoBanust. KpyroBopoT BoJibI B 00pa3oBaTenbHbIN
IpHUpoJIC. MHTEPHET-Pecypc
37 | Boma kak pacTBOPHTEIb. https://media.prosv.ru/co 30.01
PactBopsl. HachleHHbIie 1 ntent/item/reader/7896/ -
HEHACHIIIICHHBIE PACTBOPHI. PoItb AJIEKTPOHHBINA yI4EeOHHUK
pPacTBOPOB B IIPUPOJE U B "Xumus.8 kinacc"
JKU3HU YeJIOBeKa
38 | MaccoBas [0 BEIECTBA B https://school.oblakoz.ru/ 01.02

pacTBOpC. Brruncienus ¢
HCIIOJBb30BaAHUECM ITIOHATHUA

materials/496049 -
Tpenaxep "Obmako




«MaccoBast IOJIS BEIIECTBA B

sgaguii. [komna".

pacTBoOpe». Xumusi, 8 Ki1ace

39 | Ilpaktuueckas padora Ne 5 https://content.edsoo.ru/l 06.02
«[IpuroroBneHue pacTBOPOB C ab/ - urepakTuBHbIC
OIpenenEHHON BUPTYyaJIbHbIE
KOHIICHTpAIUEH. nabopaTopHbIe U

MpakTH4ecKue padboThl

40 | O0O0OIICHHE U CUCTEMATH3AITUS https://school.oblakoz.ru/ | 08.02
3HAHHU 110 TeMaM: materials/496049 -
"KosnuecTBEHHBIE OTHOIIECHUS TpeHaxep "O06mako
no xumuu. Boxa. PactBopsr" sgagui. [1Ikona".

Xumus, 8 knacc

41 | KontponbHas pabora Ne3 mo 13.02
temaMm: "KonuyecTBeHHBIE
OTHOULIEHU 10 XuMuH. Boja.

PactBops!"

42 | Knaccudukanus https://media.prosv.ru/co 15.02

HEOPraHUYECKUX COCTUHCHUIA. ntent/item/reader/7896/ -
AIIEKTPOHHBIN Y4EOHUK
"Xumus.8 kiacc"

43 | OKcuapl: COCTaB, https://marketplace.obr.n 20.02
KiIaccu(uKaIus, HOMEHKIATypa. d.ru/library/lessons?by g
[Tony4yeHne 1 XUMHUYECKHE roups=1&filter_subject=
CBOMICTBa OKCHJIOB 5 -Xumus

(3aHUMATENBHBIE OMBITHI,
AIIEKTPOHHBIE TUIAKATHI U
TECThI)

44 | OcuoBanwus. Knaccudukarus https://marketplace.obr.n 22.02
OCHOBAHMUU: METOUN U d.ru/library/lessons?by g
HEpPacTBOPHMBIC OCHOBAHHUSI. roups=1&filter_subject=
Homenknarypa ocHOBaHHiA. 5 -Xumwust

(3aHUMATEbHBIE OTIBITHI,
AIIEKTPOHHBIE TUIAKATHI U
TECTBHI)

45 | OcHOBaHUS: (PU3HUECKUE U https://content.edsoo.ru/l 27.02

XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTYYeHUS

ab/ - urepakTuBHbBIC
BUPTYaJIbHBIE
71a00paTOpHBIC U
NpaKkTHYECKHEe pabOTHI




46 | Kucnotsl: coctas, https://media.prosv.ru/co 01.03
Kiaccu(uKaius, HOMCHKIATYpa, ntent/item/reader/7896/ -
¢du3nveckre CBONCTBA AIIEKTPOHHBIN YUEOHHUK

"Xumus.8 kiacc"

47 | KucinoThl: XUMHUYECKUE https://marketplace.obr.n 06.03
CBOWCTBA, CITIOCOOBI MOJTYUCHHSI. d.ru/library/lessons?by g
Psi1 akTHBHOCTH METaJLIIOB roups=1&filter_subject=

5 -Xumus
(3aHMMATENBHBIC OMBITHI,
AIIEKTPOHHBIE TUIAKATHI U
TECTBHI)

48 | Conu (cpenHue): HOMEHKIIATYpa, https://media.prosv.ru/co 09.03
CIIOCOOBI MOJTyYCHUS, ntent/item/reader/7896/ -
B3aUMOJICUCTBHUE COJIEH C AIIEKTPOHHBIN Y4EOHUK
MeTajlaMH, KHCJIOTaMH, "Xumus.8 knacc"

HIEJI0YaMHU U COJISIMHU

49 | I'eHeTHYeCKas CBSI3b MEXKIY https://school.oblakoz.ru/ | 13.03
KJIacCaMU HEOPraHMYECKUX materials/496049 -

COCIMHEHUH. Tpenaxep "Obnako
3Hanuil. [lkomna".
Xumus, 8 knacc

50 | [paktuueckas padota Ne 6. https://content.edsoo.ru/l 03.04
Pemienue sxkcneprMeHTaIbHBIX ab/ - InTepakTHBHBIC
3a1a4 1o TeMe «OCHOBHBIE BUPTYyaJIbHbIE
KJIaCChl HEOPTaHUYECKUX nabopaTopHbIe U
COCTMHEHUIN» MpaKTHYeCKHe paboThl

51 | BeluucneHus M0 ypaBHEHUSAM https://school.oblakoz.ru/ | 15.03
XUMHYECKON peaKinuu materials/496049 -

TpeHaxep "Ob6nako
3HaHui. [1komna".
Xumus, 8§ knacc

52 | Ypok 00001IeHus u https://school.oblakoz.ru/ | 20.03

cucTeMaTH3alus Mo Teme: materials/496049 -
"Baxkneiiiue npeactaBuTean TpeHaxep "Obnako
HEOpPraHUYECKUX BEIECTB" 3HaHui. [Ikomna".
Xumus, 8 kiace
53 | KonrponbHas pabota Ned no 22.03

TeMme "Baxueiimnime




MpEeACTaBUTENN
HEOPraHWYECKUX BelecTB"

Paznen 3. Ilepuoanyeckuii 3axkon u Ilepuoguveckasi cucremMa xumnueckux 3jaementon /1. U.
MenpeneeBa. CTpoeHue aToMoB. XuUMu4eckas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

54 | IlepBbie HOMBITKH 1 https://media.prosv.ru/co 05.04
KJIacCU(UKAIUU XUMHYCSCKUX ntent/item/reader/7896/ -
anemeHToB. [IoHATHE O rpynax AIIEKTPOHHBIN YUEOHHUK
CXOJIHBIX DJIEMEHTOB. "Xumug.8 kiacc"

DNEeMEeHTbI, KOTOPbIE 00pa3yIoT
am(bOoTepHbIE OKCUIBI U
TUAPOKCHUIBIL.

55 | Ilepuoauueckuii 3aKOH U 1 https://media.prosv.ru/co 10.04
[Tepuoauueckas cuctemMa ntent/item/reader/7896/ -
XUMHYECKHX AemMeHToB J[. M. AIIEKTPOHHBIN Y4EOHUK
Mengeneesa. [lepuonpl, "Xumus.8 kiacc"

TPYIIIBI, TIOTIPYIIITHL.
DuU3NYECKUI CMBICT HOMEPOB
MIEPUOA UTPYIIIIBI

56 | Crpoenue aromoB. Cocras 1 https://media.prosv.ru/co 12.04
aTOMHBIX siziep. M30Tombl. ntent/item/reader/7896/ -
DNEKTPOHBI. AIIEKTPOHHBIN Y4eOHUK

"Xumus.8 kiacc”

57 | CrpoeHne 31eKTpOHHBIX 1 https://school.oblakoz.ru/ | 17.04
000J104€eK aTOMOB TIepBbIX 20 materials/496049 -

XAMHYECKHUX JIEMEHTOB TpeHaxep "Obnako
MEPUOANYECKON CUCTEMBI sHanui. Illkoma".
. . MenneneeBa Xumusi, 8 Kitace

58 | XapakTepHcTHKa XHMUYECKOTO 1 https://media.prosv.ru/co 19.04
3JIEMEHTA TI0 €T TOJ0KEHHIO B ntent/item/reader/7896/ -
Ilepnonnueckoit cucreme /1. U. AIIEKTPOHHBIN Y4EOHUK
Menneneesa. "Xnmus.8 kiace”

59 | 3akoHOMEpPHOCTH U3MEHEHUS 1 https://media.prosv.ru/co 24.04
paguyca aTOMOB XHMHUYECKHX ntent/item/reader/7896/ -
AJIEMEHTOB, METANINYECKUX U AJIEKTPOHHBINA yI4EeOHHUK
HEMETAJUIMYECKUX CBOWCTB IO "Xumus.8 kiacc”
rpynmnam u nepuojam.

60 | 3nauenue I[lepuoanueckoro 1 https://media.prosv.ru/co 26.04

3akoHa u Ilepunonnueckon
CUCTEMBI XUMHYECKUX

ntent/item/reader/7896/ -




AJIEMEHTOB [l Pa3BUTHUS HAyKU
u npaktuku. /. . Mennenees
— YYEHBII U IPakIaHNH.

AIIEKTPOHHBIN YUEOHUK
"Xumus.8 kiacc"

61 | Xumuyeckas CBA3b. https://media.prosv.ru/co 03.05
KoBasnenTHas (monsipHas u ntent/item/reader/7896/ -
HETOJISIpHAsT) CBSI3b. AIIEKTPOHHBIN YUEOHHUK
DJIEKTPOOTPULIATETLHOCTD "Xumus.8 knacc"

XUMHUYECKHX AJIEMEHTOB.

62 | MonHast XUMHUYECKasT CBS3b. https://media.prosv.ru/co 10.05
ntent/item/reader/7896/ -
AIIEKTPOHHBIN Y4EOHUK
"Xumus.8 kiacc"

63 | CterneHb OKHCIICHHUS. https://school.oblakoz.ru/ 15.05
materials/496049 -
Tpenaxep "Obnako
3HaHui. [lkona".
Xumus, 8 Kiacc

64 | OxucnuTeIbHO- https://school.oblakoz.ru/ | 17.05

BOCCTAHOBHTEIIbHBIC PEAKIIUH. materials/496049 -
Tpenaxep "Obnako
3HaHui. [lkona".
Xumus, 8§ knacc

65 | [Iporecchl OKUCICHHUS 1 https://content.edsoo.ru/l 22.05
BOoccTaHOBJIEeHUA. OKUCIUTENN U ab/ - urepakTuBHbBIC
BOCCTaHOBUTEIIH. BUPTYalbHbIC

nabopaTopHbIe U
NPaKTUYECKHE PabOTHI

66 | CocraBneHne ypaBHEHHI https://school.oblakoz.ru/ | 24.05
OKHCITUTEIBHO- materials/496049 -
BOCCTAaHOBUTEIBHBIX PEAKIIUN U TpeHaxep "Oo6mako
CXEM 3JIEKTPOHHOT0 OanaHca. 3HaHui. [Ikomna".

Xumwus, 8 Knacc
67 | Ypok 00oOIIeHus 1 https://school.oblakoz.ru/ | 29.05

CUCTEMATHU3alluH 3HAHUN.

materials/496049 -
Tpenaxep "Obmako
3nanui. [llxoma".
Xumus, 8 kiace




68 | IlpomexyTouyHas aTTecTaIus 3a 1 30.05

Kypc XMMHH § Kiacca.

MyHuuMnajJbHOe AaBTOHOMHOE 00111e00pa30BaTeIbHOe yupesKkaeHue auueit Ne27

Paccmorpeno: CoriiacoBaHHO: YTBepkaaw:
PykxoBogutens MO 3amaupektopa o YBP Jupexrop murest No27

H.A ITagsmaa N.J1.lobponeeBa JILA.AcanoBa
[IpoTokon Ne 1 [Ipuxa3z Ne
oT « » aBrycra 2024r oT «  » aprycra 2024r oT «  » aprycra 2024r

KasiengapHo-remMaTnyeckoe IJIaHMPOBAHUE
K padoueii nporpamme

yueOHOro npeamera « XuMHus»

9 knace 2024-2025 y4eOHblii roa

Vuaurens: [anpimmuaa H.A
KaTeropusl : BbICIIas
PaccmoTpeno Ha 3acenanuun

neaarorudeCKoro COB€Ta



[TIpoTokon Nel ot

« » asrycra 2024r

Ne | U3yuaemslii pa3gen, Tema ypoka | Koiuuec | DnekTpoHHBIE Kanennapneie
n/m TBO (unudpoBsie) CpOKHU
4acoB
o0Opa3oBaTebHbIC TIaH baxT
pecypchl
Paznen 1. BemecTBo 1 XUMHYECKHe peaKuu

1 [Tepuoauueckuii 3aKOH. 1 https://media.prosv.ru/co 02.09
[Tepuoauueckas cucremMa ntent/item/reader/7896/ -
XUMHYCCKHX 3JICMEHTOB DJIEKTPOHHBIN YICOHHK
. . MenneneeBa. CtpoeHue "Xumus.9 kiacc"
aTOMOB.

2 3aKOHOMEPHOCTH B U3MCHEHUHU 1 https://media.prosv.ru/co 07.09
CBOWCTB XUMHUYECKUX ntent/item/reader/7897/-
9JIEMEHTOB TEPBBIX TPEX DJIEKTPOHHBIN YICOHHK
MEPUOJI0B, KAJIMS, KAJIbLUS U UX "Xumug 9 kimacc"

COCJIMHEHUH B COOTBETCTBUU C
MIOJIOXKCHHUEM B TIEPHOIMUYECKON
CHCTEME U CTPOCHUEM aTOMOB.

3 Knaccudukarus u 1 https://media.prosv.ru/co 09.09
HOMEHKJIaTypa HEOPTaHMYECKUX ntent/item/reader/7897/-

BCIIICCTB. DIIEKTPOHHBIN YYCOHUK
"Xumus 9 kiace"

4 XUMHUYECKHE CBONCTBA BEIIECTB, 1 https://media.prosv.ru/co 14.09
OTHOCSIIUXCS K Pa3IMIHBIM ntent/item/reader/7897/-

KJlaccaM HeOPraHMYECKUX DIIEKTPOHHBIN YICOHHK
COCOUHCHMI, NX TCHETUUCCKAas "Xumus 9 xknacc"
CBSI3b

5 CrpoeHre BeIIecTBa: BHUIbI 1 https://media.prosv.ru/co 16.09
XUMHYECKOH CBsI3H. THIIBI ntent/item/reader/7897/-
KPUCTAJUTHIECKUX PEIIETOK, DJIEKTPOHHBIN YICOHUK
3aBHCUMOCTb CBOMCTB BELECTBA "Xumus 9 knacc”

OT THIa KPUCTATUICCKOM
pelmeTKn

6 Knaccudukanus XuMHIeCKuX 1 https://media.prosv.ru/co 21.09
peaKIuii o pa3IuYHbIM ntent/item/reader/7897/-




pU3HaKaM. JK30- U
AHIOTEPMUYECKUE PEAKIINH,
TEPMOXUMHUYECKHE YPABHEHUS.

AIIEKTPOHHBIN YUEOHUK
"Xumus 9 xiacc"

7 [TonsiTHe 0 cKOpoCcTH https://content.edsoo.ru/l 23.09
xuMHu4yeckoi peakuuu. [lonsrue ab/ - urepakTuBHbIC
0 TOMOTCHHBIX M F'€TEPOTCHHBIX BUPTYaJIbHBIC
peakiusax. GakTopskl, BIUSAIOIINE 71a00paTOpHbIC U
Ha CKOPOCTh XMMHYECKON NpaKTHYECKHE pabOTHI
pEaKIuH.

8 OOparuMble U HEOOpaTUMBbIE https://marketplace.obr.n 28.09
XUMHYECKHE PEAKIIUii. d.ru/library/lessons?by g
XUMHYECKOE PABHOBECHE. roups=1&filter_subject=
@akTOopbl, BIUSIOIINE HA 5 -Xumust
CMEIICHUE XUMHUYECKOTO (3aHUMATEINIbHBIE OTIBITHI,
paBHOBECHSL. AIICKTPOHHBIC IJIAKATHI 1

TECThI)

9 OKHUCITUTEIIbHO- https://media.prosv.ru/co 30.09
BOCCTAHOBHTEIIbHBIC PEAKIINH, ntent/item/reader/7897/-
AIIEKTPOHHBIN OanaHc AIIEKTPOHHBIN Y4EOHUK
OKUCIIUTEIBHO- "Xumus 9 kiacc”
BOCCTaHOBUTEIILHOHN PEaKLIUH.

10 | CocraBieHue ypaBHEHHI https://school.oblakoz.ru/ | 05.10
OKHCIIUTEIIEHO- materials/496049 -
BOCCTAHOBUTEJIbHBIX PEAKLIUU C TpeHaxep "Obnako
UCTIOJIb30BAHUEM METO/Ia 3nanuid. [llkoma".

AJIEKTPOHHOTO OanaHca. Xumusi, 9 kiace

11 | Teopus 31EKTPOIUTHYECKOM https://content.edsoo.ru/l 07.10
JVICCOIMALIAU. DIIEKTPOJIUTHI U ab/ - urepakTuBHbIC
HEAJIEKTPONIUTHI. KaTHOHBI, BUPTYaJIbHBIC
aHUOHBI. MexaHu3m 1abopaTopHbIe U
JIMCCOIIUAIINY BEIIECTB C NpaKTHYECKHE PaOOThI
pa3MTUYHBIMHU BUIAMHU
XUMUYECKOU CBS3U.

12 | Peakuuu noHHOTO 0OMEHa, https://media.prosv.ru/co 12.10
YCIIOBHS UX MPOTEKAHMS. ntent/item/reader/7897/-

HonHbIE ypaBHEHUS pEaKLIUil. AIIEKTPOHHBIN YUEOHHUK
"Xumus 9 knacc"
13 | Xumudeckue cBOWCTBA KUCIIOT B https://school.oblakoz.ru/ 14.10

CBETE MpPEJCTaBICHUN 00

materials/496049 -
Tpenaxep "Obmako




AIEKTPOJIUTUYECKON 3HaHui. [Ikomna".
JTUCCOLIUAIINH. Xumus, 9 knacc

14 | XuMuueckue CBOMCTBA 1 https://marketplace.obr.n 19.10
OCHOBaHHIi B CBETE d.ru/library/lessons?by_g
npe/CcTaBiICHul 00 roups=1&filter_subject=
ANEKTPOIUTUYECKON 5 -Xumust
JUCCOLIMAINY. (3aHMMATENBHBIC OMBITHI,

AIIEKTPOHHBIE TUIAKATHI U
TECTHI)

15 | XuMuueckne CBOMCTBA COJICH B 1 https://content.edsoo.ru/l 21.10
CBETE MpeACTaBlIeHU 00 ab/ - urepakTuBHbIC
ANEKTPOIUTUYECKOM BUPTYabHbIC
nuccormanuu. [lonsitue o 1ab0paToOpHbIE U
TUPOJIN3E COJIEH. MPAKTHIECKHE PabOTHI

16 | KauecTBeHHBIC peaKIMK HA 1 https://www.yaklass.ru- 26.10
KaTUOHBI 1 aHUOHBI. SAKnacc —

00pa3oBaTenbHbIN
HMHTEPHET-PEcypc

17 | IlpakTuueckas padora Nel. 1 https://www.yaklass.ru- 28.10
Pemenne skcnepuMeHTaIBHBIX SKiace —
3a/1a4 10 TeMe o0pa3oBaTeNbHbII
"DNeKTponuTHYECKas WHTEPHET-pECYpPC
auccoruanus’”

18 | Ypok oboO0mieHus n 1 https://school.oblakoz.ru/ | 09.11
CHCTEMATH3aLMH 3HAHWUH 110 materials/496049 -

Teme: BelecTBo u xuMHuueckas TpeHaxep "Obnako
peakiusi. 3Hanuil. [1lkomna".
Xumus, 9 knace

19 | KonTponbHas paboTa 1mo Teme: 1 11.11
BemecTBo 1 xXuMuueckas
peaxiusi.

Paznen 2 Hemerasibl M X COeIMHEHHUSA

20 | OOmias xapakTepuCTHKa 1 https://media.prosv.ru/co 16.11
rajgoreHoB. CTpoeHue ntent/item/reader/7897/-
¢duznyeckue cBOMCTBa MPOCTHIX AIIEKTPOHHBIN y4EOHUK
BEIIIECTB — I'aJIOr€HOB. "Xumusg 9 knacc"

21 | Xmoposoaopoa. ConsiHas 1 https://marketplace.obr.n 18.11

KHCJIOTa, XUMHYISCKHIE CBOMCTBA,

d.ru/library/lessons?by g




[IOJIy4eHHUE, IPUMECHEHUE.
KauecTBennas peakuus Ha
XJIOPUA-UOHBI.

roups=1&filter_subject=
5 -Xumus

(3aHI/IMaTeJIbHBIe OIIBITHI,
SJICKTPOHHBIC IJIaKaThbl U

TECTHI)

22 | ®U3MOIOTHYECKOE JICHCTBUE https://media.prosv.ru/co 23.11
XJIOpa M XJIOPOBOZOPOa Ha ntent/item/reader/7897/-

OpraHHU3M YeJIOBeKa. AIIEKTPOHHBIN Y4EOHUK
Baxneiue xja0puibl U UX "Xumug 9 kimacc"
HaXO0XJICHHE B IPUPO/IE.

23 | Ilpaktuueckas padora Ne2. https://content.edsoo.ru/l 25.11
ITonyueHue CONSTHON KUCIOTBHI, ab/ - lurepakTuBHbBIC
U3y4yeHue e€ CBOMCTB. BUPTYyaJIbHbBIE

1ab0paToOpHbIE U
NPAaKTUYECKHE PAOOTHI

24 | OOmas XxapaKTepUCTHKA https://media.prosv.ru/co 30.11
aseMeHTOB VIA-rpymmebl. ntent/item/reader/7897/-
Oco0eHHOCTH CTPOEHUS aTOMOB, AIIEKTPOHHBIN Y4EOHUK
XapaKTEepHbIE CTENEHU "Xumus 9 xiacc"

OKHCJICHHUS.

25 | CtpoeHue 1 CBOICTBA POCTHIX https://marketplace.obr.n 02.12
BEIIIECTB — KHUCJIOPOa U CEPBI. d.ru/library/lessons?by_g
AnnoTpornHbie MOAU(UKALINY. roups=1&filter_subject=

5 -Xumus
(3aHMMAaTeNbHBIE OIBITHI,
AIIEKTPOHHBIE TIAKATHI U
TECThI)

26 | CepoB0o0pO/I, CTPOCHHE, https://media.prosv.ru/co 07.12
bu3ryecKre 1 XUMUYCCKHE ntent/item/reader/7897/-
cBoiicTBa. OKCHJIBI CEPBI KaK AIIEKTPOHHBIN Y4EOHUK
MPEICTaBUTENN KUCIOTHBIX "Xumus 9 ximace"

OKCHJIOB.

27 | CepHas KucioTa, GU3NIECKUE U https://content.edsoo.ru/l 09.12
XuMH4eckue cBoiictBa. Comu ab/ - arepakTuBHBIC
CepHON KUCIIOTHI, KaUeCTBEHHas BUPTYyaJIbHbIE
peaknus Ha cynb(haT-1oH. nabopaTopHbIe U
[TpumeHeHne cepHON KUCIIOTHI. NPaKTUYEeCKHE PadOTHI

28 | [IpoMpbIneHHBINA CIOCO0 https://marketplace.obr.n 14.12

MOJIYYCHHA CCpHOI71 KHCJIOTHI.
Pemienune 3ama4 Ha HaX0XKIEHHUE

d.ru/library/lessons?by g
roups=1&filter_subject=
5 -Xumus




MAacCOBOH JOJIM BBIXOJa

(3aHI/IMaT€J'H>HBIC OIIBITHI,

IPOAYKTA PeaKuu AJIEKTPOHHBIE TUIAKATHI U
TECTBI)

29 | HaxoxnueHue cepbl u e€ https://media.prosv.ru/co 16.12
COCJIMHEHUH B IPHUPO/IC. ntent/item/reader/7897/-
XHUMHUYECKOE 3arpsA3HEHUE AIIEKTPOHHBIN YUEOHHUK
OKpYKaroIlei cpebl "Xumusg 9 knacc"

COEZMHEHUSIMU CEPbl
(KMCIIOTHBIE 10XK/IH,
3arpsi3HEHUE BO3yXa U
BOJ1I0EMOB)

30 | OOmias xapakTepucTHKa https://media.prosv.ru/co 21.12
a5ieMeHTOB VA-Tpyribl. A30T, ntent/item/reader/7897/-
pacnpocTpaHeHue B IPUPOJIE, AIIEKTPOHHBIN Y4EOHUK
duznyecKue 1 XUuMUYECKHE "Xumus 9 kiacc"
cBoiictBa. Kpyrosopor a3ora B
IpUpOJIE.

31 | AmMuak, ero puznyecKue u https://www.yaklass.ru- 23.12
XHMMHYCCKHUE CBOMCTBA, SKnacc —

HOJIy4eHUE U IPUMEHEHHE. o0pa3oBaTebHbIN
Cousin aMMOHUSL. HMHTEPHET-Pecypc

32 | IIpaktuueckas padota Ne3. https://content.edsoo.ru/l 11.01
[Toryuenne ammuaka, U3ydeHue ab/ - InTepakTHBHBIC
€ro CBONCTB. BUPTYyaJIbHbIE

nabopaTopHbIe U
IpaKTHYeCKHe padoThl

33 | A3oTHas KucIoTa, €€ https://media.prosv.ru/co 13.01
bu3ryecKre 1 XUMUYECKHE ntent/item/reader/7897/-
cBoricTBa. Hurpartsl. AIIEKTPOHHBIN Y4EOHUK

"Xumus 9 kiacc"

34 | Ucnonb30BaHUE HUTPATOB U https://media.prosv.ru/co 18.01
coJieii aMMOHHUSI B Ka4eCTBE ntent/item/reader/7897/-
MUHEPATBHBIX YIOOpPEHH. AIIEKTPOHHBINA y4EOHUK
XHUMHUUYECKOE 3arpsA3HEHUE "Xumus 9 knacc"

OKpYXKaroIien cpesbl
COEIMHEHUSIMU a30Ta.
35 | ®ocdop, annoTponHbie https://media.prosv.ru/co 20.01

mMoudukanuu pocdopa,
¢du3nveckre 1 XUMHUYECKHE
CBOMCTBA.

ntent/item/reader/7897/-
AIIEKTPOHHBIN YUeOHHK
"Xumug 9 kimacc"




36 | Oxcun dpochopa(V) u https://media.prosv.ru/co 25.01
dochopHas Kucora, ntent/item/reader/7897/-
¢du3nveckrne 1 XUMHYECKHIE AIIEKTPOHHBIN YUEOHHUK
CBOICTBa, IIOJIyYEHUE. "Xumus 9 xiacc"

Hcnonb3oBanue pocdaros B
Ka4eCTBE MHUHEPAIbHBIX
yI0OpEeHMIA.

37 | Yriepon, alsioTpOIHbIE https://marketplace.obr.n 27.01
MOU(DUKALH, d.ru/library/lessons?by g
pacIpocTpaHeHHE B IIPUPO/IE, roups=1&filter_subject=
¢du3nvecKkre 1 XUMHYECKHIE 5 -Xumust
CBOICTBa. AncopOmmsl. (3aHUMATENbHBIE OTIBITHI,

AIIEKTPOHHBIE TIAKATHI U
TECThI)

38 | Okcuupl yriaepoja, ux https://content.edsoo.ru/l 01.02
¢du3nvecKkre 1 XUMHIECKHIE ab/ - urepakTuBHbIC
CBOWCTBA, MTOJTyYCHHE U BUPTYaJIbHBIC
npuMeHeHnue. [IpakTiuueckas nabopaTopHbIC U
pabota Ne4. [Tonyuenue NPAaKTUYECKHE PAOOTHI
YIJIEKHCIIOTO Ta3a.

KavecTBeHHast peakius Ha
KapOOHAT-HOH.

39 | YrombHas KuCIOTa U €€ COJH, https://media.prosv.ru/co 03.02
uX (PU3HMYECKHE U XUMUUCCKHE ntent/item/reader/7897/-

CBOMCTBA, ITOJIyYEHUE U AIIEKTPOHHBIN Y4EOHUK
npuMmeHnenue. KauectBenHas "Xumus 9 kiacc"
peakuus Ha KapOOHaT-HOHBI.

40 | IlepBoHaYaIBHBIC TIOHATHS 00 https://media.prosv.ru/co 08.02
OpPraHMYECKUX BEIIECTBAX KaK ntent/item/reader/7897/-

0 COeMHEHUsX yriepoa. Mx AIIEKTPOHHBIN YUEOHUK
COCTaB U XUMHUYECKOE CTPOCHHUE. "Xumus 9 xnacc"

41 | IloHsATHE O OMOJIOTHYECKU https://media.prosv.ru/co 10.02
Ba)XHBIX BEIIECTBAX: JKUPaX, ntent/item/reader/7897/-

Oemnkax, yriieBojiax — U X pOJu AIIEKTPOHHBIN YUEOHUK
B JKM3HHU YEJIOBEKA. "Xumus 9 knacc"
42 | KpemHuii, ero ¢pusndeckue u https://www.yaklass.ru- 15.02

XUMHYECKHE CBOICTBA,
MOJIy4YeHUE U IPUMEHEHHE.
CoenuHeHns KpeMHUS B
npupojae.Baxueiimme
CTPOUTEINIbHbIE MaTEePHUAIIBL:

SAKnace —
00pa3zoBaTenbHbBIN
HHTEPHET-pecypc




KepaMHKa, CTeKIIO, [IEMEHT,
0€eTOoH, KeIe300€TOH.

43 | O0mme npeacTaBieHUs 00 1 https://marketplace.obr.n 17.02
okcue kpemuus(IV) u d.ru/library/lessons?by g
KPEMHHEBOM KHCIIOTE. roups=1&filter_subject=
CUIIMKATBI, NX MCII0JIb30BAHHUC B 5 -Xumus
OBITY, MEUIIMHE, (3aHMMATENBHBIC OMBITHI,
MPOMBIIIIICHHOCTH. AIIEKTPOHHBIE TUIAKATHI U

TECTHI)

44 | Ilpaktuyeckas pabora Ne 5. 1 https://content.edsoo.ru/l 22.02
Pemenue sxcriepuMeHTaIbHBIX ab/ - urepakTuBHbIC
3aja4 1o reme «Baxkueiinme BUPTYabHbIC
HEMETAJUTBl U UX COSTUHEHHS) nabopaTopHbIE U

NPAaKTUYECKHE PAOOTHI

45 | Ypok 0000mIieHus 1 1 https://school.oblakoz.ru/ | 24.02
CHUCTEMaTH3alluy 3HAHH 10 materials/496049 -
teme: Hemeramier n nx Tpenaxep "Obnako
COETMHEHMUSI. 3HaHuil. [lkona".

Xumus, 9 kiacc

46 | KonrtpomnbHas pabora 1o Teme: 1 01.03
HewmeTtanisl u uX coeTuHEHUS.

Paznen 3 MeraJuibl U X COeMHEHUS

47 | OOmrast xapaKTepUCTHKA 1 https://media.prosv.ru/co 03.03
XUMHYECKHX 3JIEMEHTOB — ntent/item/reader/7897/-

METaJIJIOB Ha OCHOBAaHUU MX AIIEKTPOHHBIN Y4EOHUK
IIOJIOXKEHUS B IIEPUOANYECKOU "Xumus 9 xnacc"
CUCTEME XUMHYECKHX

snemenToB /I. 1. MenaeneeBa u

cTpoeHus aroMoB. CTpoeHue

METAaJIJIOB.

48 | DIeKTPOXUMHUYECKUI PsiJ 1 https://media.prosv.ru/co 09.03
HaNpsDKSHUH METAJUIOB. ntent/item/reader/7897/-
®Pusnyeckue 1 XHMHUYECKUE AIIEKTPOHHBINA yUYEOHUK
CBOMCTBA METAJIJIOB. "Xnumus 9 kiace”

49 | Oo61mrre crocoObl MOTyYCHHS 1 https://media.prosv.ru/co 10.03

MetaiioB. [loHsTHE 0 KOppO3UHU
METAJIJIOB U OCHOBHBIE CTIOCOOBI
3alIUTHl OT KOPPO3UHU.

ntent/item/reader/7897/-
AIIEKTPOHHBIN YUEOHHUK
"Xumusa 9 knacc"




50 | CnnaBsl (cTanb, 9yTryH, https://www.yaklass.ru- 15.03
JIOPATIOMUHHA, OpOH3a) U UX SKnace —

NpUMEHEHHE B ObITY U 00pa3oBaTeNIbHbII
IPOMBIIIJICHHOCTH. UHTEPHET-PECypc

51 | LenouyHble METAILIBI. https://marketplace.obr.n 17.03
HaxoxaeHue B mpupo/e. d.ru/library/lessons?by g
dusnuecKrue ¥ XUMUYECKHE roups=1&filter_subject=
CBOMCTBA (HA IPUMEPE HATPHUSA U 5 -Xumus
KaJIus). (3aHUMATEIbHBIE OIIBITHI,

AIIEKTPOHHBIE TUIAKATHI U
TECTBHI)

52 | OKcubl U TUAPOKCHIIBI HATPHS https://media.prosv.ru/co 22.03
u kanust. [Ipumenenue ntent/item/reader/7897/-
MIETIOYHBIX METAJUIOB B UX AIIEKTPOHHBIN YIEOHUK
COCTUHEHUH. "Xumus 9 ximace"

53 | LllenoyHO3eMENbHBIC METAILIIBI. https://marketplace.obr.n 24.03
HaxoxaeHue B mpupo/e. d.ru/library/lessons?by g
dusnuecKre ¥ XUMUIECKHE roups=1&filter_subject=
CBOIMCTBA MAarHus U KaJblUs. 5 -Xumust

(3aHMMATENBHBIC OMBITHI,
AIIEKTPOHHBIE TUIAKATHI U
TECTHI)

54 | Baxueime coequHeHUs https://content.edsoo.ru/l 05.04
KaJblMs (OKCUI, THIIPOKCHUT, ab/ - InTepakTHBHBIC
COJIH). BUPTYyaJIbHbIE

1abopaTopHbIE U
IpaKTHYECKHEe padoThI

55 | XKécTkocTh BOJIBI U CIIOCOOBI €€ https://media.prosv.ru/co 07.04
yctpaHenus. [Ipaktuaeckast ntent/item/reader/7897/-
pabota Ne6. XKécTkocTh BOJIBI U AIIEKTPOHHBIN Y4EOHUK
METO/IbI €€ YCTPaHEHNUs "Xumus 9 kiacc"

56 | BeruncneHus 1o ypaBHEHHSIM https://school.oblakoz.ru/ 12.04
XUMHYECKUX PEaKIuid, eClin materials/496049 -

OJIVH U3 PEAreHTOB JaH B BUJIE Tpenaxep "Obmako
BOJ[HOT'O pacTBOpa C U3BECTHOU 3HaHui. [Ikomna".
MacCOBOM J0JIeit. Xumus, 9 knacc
57 | Amomunuii. [Tonoxxenue B https://www.yaklass.ru- 14.04

NIEPUOIUYECKON CUCTEME
XUMHYECKHX 31eMeHToB /1. H.
MenpeneeBa, CTpoeHHE aTOMa.

SKnacc —




Haxoxnenue B mpupoze.
duznueckre 1 XUMUYECKUE

o0pa3oBaTeNbHbII
UHTEPHET-Pecypc

CBOMCTBA.
58 | AmdoTepHbie CBONCTBA OKCHIA https://content.edsoo.ru/l 19.04
U TUJPOKCHJIA ATFOMUHUS. ab/ - urepakTuBHbIC
BUPTYaJIbHBIC
n1abopaToOpHBIE U
MPAaKTUYECKHE PAOOTHI
59 | XKeneso. [Tonoxenue B https://www.yaklass.ru- 21.04
MEPUOJUYECKON CUCTEME SKnacc —
XUMHU4YECKUX 3eMeHToB /1. U. o0pa3oBaTeNbHbII
MemnneneeBa, CTpO€HHE aTOMA. MHTEPHET-PECypc
Haxoxnenue B ipupoze.
Du3NYECKUEe N XUMUICCKHEC
CBOMCTBA.
60 | Oxcuubl, TUAPOKCHUJIBI U COITH https://media.prosv.ru/co 26.04
xene3a(Il) u sxenesa(Ill). ntent/item/reader/7897/-
AIIEKTPOHHBIN Y4EOHUK
"Xumus 9 kiacc”
61 | [Ipakruueckas padorta Ne 7. https://content.edsoo.ru/l 03.05
Perenne skcriepuMeHTaIbHBIX ab/ - urepakTuBHbBIC
3a/a4 no Teme «BaxHeitmme BUPTYalbHbIC
METAJIJIbl U UX COETMHEHUS nabopaTopHbIE U
MpaKTH4ecKue paboThl
62 | [Ipaktuueckas padora Ne 8. https://content.edsoo.ru/l 10.05
PacriosnaBanue ab/ - InTepakTHBHBIC
HEOPTaHMYECKUX BEIIECTB C BUPTYaJIbHBIC
MOMOII[HIO KAYECTBCHHBIX nabopaTopHbIE U
peaknuii Ha HOHBI. MIPAKTHIECKHE PabOTHI
63 | Pemenune 3a1a4 Ha BBIYUCIIEHUAS https://school.oblakoz.ru/ 15.05
10 YPaBHEHUSM XUMHYECKUX materials/496049 -
peaKkuuii, €CJii OJIMH U3 TpeHaxep "O06mako
peareHToB J1aH B U30BITKE UITU 3nanui. [1lkoma".
COJIEP’KUT IPUMECH; MACCOBOM Xumus, 9 kiacc
JIOJTM BBIXO/1a TIPOIYKTa
peaxiuu
64 | Ypok 06001ienus u https://school.oblakoz.ru/ 17.05

CHCTEMaTHU3alluK 3HaHUH 10

materials/496049 -
Tpenaxep "Obmako
3Hanui. [komna".




TeMe: MeTaiuibl U X

Xumus, 9 knacc

COC/IMHEHUSI.

65 | KonTponpHas pabora o Teme: 1 22.05
Mertamibl ¥ UX COCIUHEHUS.

Paznen 4 . Xumus u okpy:xamomas cpeaa

66 | BemecTBa u Matepuaibl B 1 https://media.prosv.ru/co 24.05
MIOBCEIHEBHOM KU3HU UYEIIOBEKA. ntent/item/reader/7897/-

Xumus u 310poBbe. besonacHoe AIIEKTPOHHBIN YUEOHHUK
HCIIOJIb30BAHHUE BELIECTB U "Xumus 9 kiacc"
XUMHUYECKHUX PEAKIINI B OBITY.

67 | OCHOBBI 3KOJIOTUYECKON 1 https://media.prosv.ru/co 29.05
rPaMOTHOCTH. XHUMUYECKOE ntent/item/reader/7897/-
3arpsi3HEHUE OKPY KaroIIei AIIEKTPOHHBIN Y4eOHUK
cpensl. Posib XMuu B pelieHun "Xumusg 9 knacc"
9KOJIOTHYECKHUX TpobIIeM.

68 | Urorosas arrecramnus 1o XuMHUU 1 30.05

34 KypC OCHOBHOM HIKOJIBI







