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IHHOACHUTEJIBHASA 3AIIMCKA

IIporpamma 1Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTAaBJICHA HAa OCHOBE TpPeOOBaHMII K pe3yinbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 001iero oOpasoBanusi, npeactaBieHHbIXx B PI'OC OO0, a takxke Ha OCHOBE (eaepanbHO padoyeil mpor paMMBbl
BOCIIMTAHUS U C Y4ETOM KOHIICTIIIUH MTPETI0IaBaHusl yueOHOTO peaMeTa « XUMHs» B 00pa3oBaTenbHBIX opranu3anusax Poccuiickoii @eneparum.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «XUMUS»

[IporpaMma mo XxuMuM JAET MPECTABIEHUE O LENSAX, OOLIeH cTpaTeruu OOy4eHHs, BOCIUTAHUS U Pa3BUTHS OOy4yaroIIMXCS CPEeICTBAMU Yy4ueOHOT O
MpeAMeTa, YCTAaHABIMBACT 00s3aTEIbHOE MPEAMETHOE COJIepKaHHe, MPEyCMaTPUBACT PACIIPEICIICHUE €ro M0 KjaccaM U CTPYKTYPUpPOBAHUE IO pasjesaM U
TEMaM MporpaMmsl 10 XUMHUH, ONIPEACTIACT KOJIUUYCCTBEHHBIC N KAYCCTBCHHBIC XapPAKTCPHUCTUKH COACPIKAHNA, PEKOMCHAYEMYIO ITOCIICAOBATCIIBHOCTb N3YUYCHHUA
XUMHH C Y4ETOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBsI3€H, JIOTUKM Y4e€OHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydaroIuXcs, OINpeeser
BO3MOJKHOCTH TIpEAMETa JJIA peaju3aiuu TpeOOoBaHWUN K pe3yibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHOW MPOTpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, a TaKke TpeOOBaHWU K pe3yiabTaTaM OOYYEeHHs] XMMHH Ha YPOBHE €€l M3ydeHUs MpeaMeTa W OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIbHOU
NESTETHFHOCTH 00y4aromerocst o OCBOSHUIO Y4eOHOTO COJCpKaHMUSL.

3HaHME XUMHUH CIIY>)KUT OCHOBOH 17151 (OPMUPOBAHUS MHUPOBO33PEHHUS 00ydalolerocs, ero npeacTaBlIeHUl O MaTepUaIbHOM €IUHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT GopMUpyeMble XUMUEH MPEACTaBICHUS O B3aUMOIIPEBPAIICHHUIX SHEPTUU U 00 3BOJIIOLIUY BEIIECTB B MPUPOJIE, O MYTSAX PelIeHUs TJ100aIbHbBIX
po6JIeM YyCTOWYNBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIEBOW U SKOJIOTHUECKON 0€301TaCHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peasin3alii BO3MOKHOCTE! JJIsi caMOpa3BUTHSI U (POPMUPOBAHUS KYJIBTYPhI JINYHOCTH, €€ 0011el 1 PYyHKIMOHAIBHON rPpaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOpPMHUPOBAHHME MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEH 0O0YdYarolIMXCsl, HAaBBIKOB UX CAMOCTOSATEIBHON y4eOHOW AeSTeIbHOCTH,
HKCHEPUMEHTAJIbHBIX U UCCIIEI0BATEIbCKUX YMEHUM, HEOOXOAUMBIX KaK B TOBCETHEBHOM KU3HHU, TaK U B MPOPECCUOHAIBHON 1A TEIbHOCTH;

3HAKOMHT CO Clieln(PUKON HayUHOTO MBIILJICHUS, 3aKJIaJbIBAE€T OCHOBBI LIEIOCTHOTO B3IJISIIa HA €IMHCTBO MIPUPOJIBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B ((POPMUPOBAHHUU €CTECTBEHHO--HAYYHONU T'PAMOTHOCTH 00Y4arOIINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOUIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHMUSIM, K TPUPOJE, K 4YEIOBEKY, BHOCHT CBOM BKIaJ B
HKOJIOTHYECKOe 00pa3oBaHue 00yYaIOLIUXCA.

JlanHble HampaBieHHS B OOYYEHHUM XUMHUU OO0ECIEeYMBAIOTCA CHEHU(PHUKON colep)kaHus yueOHOro MpeaMeTa, KOTOPBIM SBISETCS MEAarornyecku
a/IalTUPOBAHHBIM OTpaKeHUEM 0a30BOI HAyKU XMMHH Ha ONpeAeNEHHOM dTare e€ pa3BUTHSI.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHus OpUEHTUPOBAH HA OCBOCHHE O0YJAIOIIMMICS CUCTEMBI IEPBOHAYATBHBIX IOHATUN XUMHUH, OCHOB
HEOPraHUYECKOW XMMUU U HEKOTOPBIX OTAEIIbHBIX 3HAUYMMBIX MOHATUN OPraHUYECKON XUMHH.

CrtpykTypa coaepkaHus MPOrpaMMBbI 10 XUMHUH c(hopMEpOBaHA HA OCHOBE CUCTEMHOTO MOx0a K e€ n3ydenuro. CoJiep:KaHue CKIIaIbIBaCTCs U3 CUCTEMBI
MOHATHI O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYECKOW peakuuu. O0e 3TH CHCTeMbI CTPYKTYPHO OPTaHM30BaHBI MO TPUHIUITY
MOCJIEI0BATENILHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEJICTABIEHUN PA3HOTO YPOBHS:
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— aTOMHO--MOJIEKYJIIPHOTO y4EHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— [lepuoanueckoro 3akoHa /. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— y4€HHUs O CTPOCHHUM aTOMa U XUMHUYECKOU CBS3H;

— MPEICTABICHUH 00 AMEKTPOITUTUIECKON TMCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernyeckue 3HaAHUS PACCMATPUBAIOTCS HAa OCHOBE AMITMPUYECKHU MOJYYSCHHBIX M OCMBICIICHHBIX (PaKTOB, Pa3BHBAIOTCS TOCIEAOBATEIFHO OT OJJHOTO
YPOBHS K JIpyromy, BBITIOJHSS (DYHKIHUU OOBSCHEHUS W MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS M BO3MOJKHOCTEH MPAaKTUYECKOTO MPUMEHEHHUS U TMOJyYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMMbl 0 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKON COCTABISIONICH HAYYHOW KapTHHBI MHUpa B JOTHKE €&
CUCTEMHOM IPUPOBI, IEHHOCTHOI'O OTHOLICHHSI K HAYYHOMY 3HAHHIO M METOAAaM MO3HaHUs B HayKe. V3ydueHne XuMuu IporuCXOIUT ¢ IPUBJICYEHUEM 3HAHUH U3
paHee U3y4eHHbIX YUeOHBIX npeaMeToB: «Okpyxarouuii Mup», «buonorus. 5—7 kinaccb» u «Pusnka. 7 Kiacey.

[Ipn u3ydeHUH XUMHUH NPOUCXOJUT (GOPMUPOBAHME 3HAHWN OCHOB XMMHUYECKOW HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JeSITEIbHOCTH YeJloBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3ajadya yueOHOTo MpeAMeTa COCTOUT B (POPMHUPOBAHUHM CHCTEMbI X MMHUYECKHX
3HAHUNA — Ba)XKHEWIIMX (aKTOB, MOHATHUH, 3aKOHOB M TEOPETHUUECKUX IMOJIOKEHHH, JOCTYIMHBIX 0000IIEHN MUPOBO33PEHUYECKOTIO XapaKkTepa, s3bIka HayKHu, B
MPUOOIIEHNH K HAYYHBIM METOJaM MO3HAHMSI MPU W3YUYEHUHU BEIIECTB U XMMHUYECKHX peakuui, B pOPMUPOBAHUMN U PA3BUTHH MO3HABATENIbHBIX YMEHUN U UX
MPUMEHEHUH B Y4eOHO-TIO3HABATENbHOW M Yy4eOHO-HCCIIEI0BAaTENbCKONW NIESTEIbHOCTH, OCBOCHMM IpaBUl Oe30MacHOro OOpalleHus C BEIIeCTBAMHU B
ITOBCETHEBHOW KU3HH.

HEJIM U3YYEHWA YYEBHOTI'O ITPEJMETA «XUMMS»

[Ipu u3ydeHnn XMMUHN Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus Ba)KHOE 3HAUCHHUE TPUOOPEH TaKue LEH, KaK:

— (GopMUPOBAHNE UHTEIIEKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM000pa3oBaHHUIO, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPHUHSITHIO PEIICHUM,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIIOBUSIM KU3HU;

— HAIPaBJIEHHOCTh 00YYEHUs Ha CUCTEMAaTHYeCKOe MPUOOIeHNe 00yJaromuXcsl K CaMOCTOATEIbHON MO3HABaTeIbHON NESTeIbHOCTH, HAYYHBIM METOdaM
MO3HAHUS, (POPMUPYIOIIUM MOTHUBAIUIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— obecrieueHne YCIOBUHM, CIOCOOCTBYIONIUX MPHOOPETEHHI0 OOYYalOIMIMMUCS OMNbITa Pa3HOOOPAa3HOM JEsITeNbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS,
KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHI ), UMEIOIINX YHUBEPCATIbHOE 3HAUCHUE JJIs1 Pa3IMYHbIX BUIOB ACSITEIbHOCTY;

— ¢opmupoBanue o61mel GyHKIIMOHATHHON M €CTECTBEHHO-HAyYHOU IPaMOTHOCTH, B TOM YHCIIE YMEHUIN OOBSICHSATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUPa, UCTIOJIb3ys 3HAHUS U OTIBIT, IOJTY4Y€HHBIE IIPU U3y4YECHUU XUMUU, TPUMEHSTh UX IIPU PEIIEHUH MPOo0OieM B TOBCEIHEBHOM KU3HU U TPYIAOBOM IEATEIbHOCTH;

— ¢dopMupoBaHue y OOy4arOImMXCS TYMAaHUCTHYECKHX OTHOLICHHWH, MOHMMAHHs LIEHHOCTH XUMHUYECKMX 3HAaHUW Ui BBIPAOOTKU DKOJIOTUYECKU
1eecoo0pa3zHoro MoBeAeHMs B ObITY M TPYJOBOM ASSITENILHOCTH B LIESX COXPAHEHUS CBOETO 3[I0POBbS M OKPYXKAIOIIeH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOY4EHHIO, CIIOCOOHOCTEHl K CAaMOKOHTPOJIIO M CAMOBOCIIMTAHHWIO Ha OCHOBE YCBOCHMs OOIIEYEOBEYECKHX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGHIISA U HAIIPABIEHHOCTH JalbHEHIIEro 00yueHus.

MECTO YUEBHOTI'O ITPEIMETA «XUMUS» B YUEBHOM I1JIAHE.
OO1ee yuCIO YacoB, OTBEAEHHBIX I M3y4EHHUS] XMMHUHU Ha YpOBHE OCHOBHOTO o0miero oOpa3oBanus, coctaniser 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJICNI0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).






COJAEPKAHUE OBYYEHUA

8 KVIACC

llepeonauanvhvie Xumuyeckue noHAMuUsA

[Ipenmer xumuun. Ponb XMMHUM B ’KU3HU YeloBeKa. XUMuUs B cucteMe Hayk. Tena u Bemecta. dusnueckue cBOCTBA BELIECTB. ArperaTHOE COCTOSIHUE
BeniecTB. [loHsTHE 0 METOax MO3HAaHUS B XUMHHU. UrcThie BemecTBa 1 cMecH. CriocoObl pa3ieneHus: cMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE 3TIEMEHTBI. CHUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThbie U c0XkHbIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHHUE.

Xumuueckas QGopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTEIbHAas aTOMHas Macca.
OTtHocuTenbHAsE MOJIEKYIIsIpHAsl Macca. MaccoBasi 107151 XMMUYECKOI0 AJIEMEHTA B COETUHEHHH.

KonunuectBo BemectBa. Mosb. MonsipHast Macca. B3aMocBsI3p KOIMUeCTBa, MacChl M 4Mcia CTPYKTYPHBIX €IMHUI] BenlecTBa. Pacué€rsl mo gopmynam
XUMHUYECKUX COETUHEHUH.

duznyeckne U XUMUYECKHUE BJICHUS. XMMUUECKasl peakliys 1 €€ MpU3HaKK. 3aKOH COXPaHEHHUsI MacChl BellecTB. XUMHUueckue ypaBHeHus. Knaccuduxanms
XUMHMUYECKUX peakluil (COeTUHEHMs], pa3I0KEeHHs, 3aMelleHus, 0OMeHa).

Xumuyeckuu sKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCyN0#, mpaBuiamMu pabOThl B JIabOpaTopuH M NMpuéMamMu OOpalleHHs ¢ JIabopaTOpHBIM 000pYIOBaHHEM, U3yd€HUE U
onucanue (U3NIECKUX CBOMCTB 00OPa3I[0B HEOPTraHMUECKUX BEILEeCTB, HabMoqeHne (pu3nueckux (I1aBjIeHHe BOCKa, TasHUE JIbJa, pacTHUpPaHHUEe caxapa B CTYIIKE,
KHUIIEHHE U KOHJIEHCAIUs BOJIbI) M1 XUMUYECKUX (TOPEHUE CBEUH, MPOKAINBaHHE METHON TPOBOJIOKHU, B3aUMO/IEHCTBHE MeJla C KUCIIOTOMN) sIBJIICH Ui, HaOII01eHne
Y ONHCaHKE MPU3HAKOB IPOTEKAHUS XUMUYECKUX peaKkuil (pa3ioxkeHue caxapa, B3auMOJIeHICTBHE CEPHO I KUCIIOTBI € XJIOPUAOM OapHsl, pa3ioKeHue THAPOKCH A
menu (1) mpu HarpeBanum, B3auMoIeHCTBHE JKele3a ¢ pactBopoM cost meau (11), u3ydenne cnocoOoB pa3ieieHusi CMECEi: C MOMOIIbIO MarHuTa, (UILTPOBAHHUE,
BbIMIApUBAHUE, AUCTWLIALMA, Xpomarorpagus, NPOBEJCHHE OYMUCTKU IOBAPEHHON COM, HAOMIOJEHHE M OMNMCAHUE PEe3yJbTaTOB IPOBEAEHUS OIBITA,
WJUTIOCTPUPYIOILET0 3aKOH COXPAaHEHMsI MacChl, CO3JJaHUE MOJIENICH MOJIEKYI (IIapOCTEPIKHEBBIX).

Baoicnetiwuue npedcmasumenu Heopeanuieckux eeujecms

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Kuciaopoaa B Npupose, GU3nuecKue U XUMHUYECKHe
cBoiicTBa (peakuuu roperust). Oxcunpl. [Ipumenenue kucinopoa. CriocoOsl oJrydeHHs KMCI0poia B 1a00paTopru U MPOMBIIITIEHHOCTH. KpyroBo poT kucnoposaa
B nipupojie. O30H — aJu1oTpoItHas MOAU(UKALUSA KUCIOPOa.

TennoBoil 3¢pexT XuMHU4eckoil peakui, TEPMOXUMHUYECKUE YPaBHEHHs, 9K30- U 3HIOTEpPMUYECKUE peakluuu. TOIIMBO: yrojb U MeTaH. 3arps3HeHue
BO3/yXa, YCHJIEHHE TaPHUKOBOrO 3¢ deKTa, pa3pylIeHHe 030HOBOTO CIIOSL.

Bopopoa — anemeHT u npocroe BemiecTBo. Haxoxxaenue Bogopoaa B npupoe, Gu3ndeckue i XMMUYeCKUe CBOMCTBA, IPUMEHEHHE, CIIOCO0b! MOTy4YeHUS.
Kucnote! u conm.

MoutsipHblii 00BEM ra3oB. PacuéThl Mo XUMUYECKUM ypaBHEHHSIM.

duznyeckue cBoMCTBa BOJbl. Bona kak pactBopurens. PactBopel. HachllieHHbIE N HEHACHIILIEHHBIE PacTBOPHI. PacTBOpUMOCTSH BeliecTs B BoJie. MaccoBast
JI0JIs1 BEIIeCTBa B pacTBOpe. XMMHUYECKHE CBOWCTBA BOJbl. OcHOBaHMA. Ponb pacTBOpOB B NPHUPOAE U B JKU3HM uelloBeKa. KpyroBopoT BOABI B IIPHUPOJE.
3arpsi3HeHHe NpUpoIHbIX BoA. OXpaHa U OUNCTKA IPUPOIHBIX BOJ.

Knaccugukanus Heoprannueckux coeauHeHuil. Oxcuabl. Knaccupukamus okcuzoB: cojieoOpasyroniue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) U
HecosieoOpa3yrouie. Homenknarypa okcujoB. @u3nueckre 1 XMuMUYeCcKrue CBOMCTBA OKCHIOB. [losyueHre OKCHIOB.



OcnoBanwms. Knaccudukaius ocHOBaHUN: MENOYM W HEPACTBOPUMBIC OCHOBaHUS. HoMeHkiaTypa ocHoBaHuii. Du3MYecKre U XUMUYECKUE CBOMCTBA
ocHoBaHui. IlosryyeHne 0CHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknatypa xkucnor. @uzndeckue 1 XMMUYECKUe CBOMCTBa KUCIOT. P aktuBHOcTH MeTayuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknarypa coneil. @usnueckue U XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.

['eneTnveckas CBsSI3b MEXKIy KJIaCCAaMH HEOPTaHUYECKUX COSIMHEHUH.

Xumuueckuui sKcnepumenm:

KaueCTBEHHOE OIPE/IEICHHUE COJIEpKaHusl KUCIOPOAa B BO3/yXe, MOIyYeHUe, cCOOMpaHue, paclio3HaBaHUE U M3Y4YE€HUE CBOMCTB KUCIOPOa, HAOII0IEHHE
B3aUMOJICHCTBHUSA BEIIECTB C KUCIOPOJIOM M YCIIOBHSI BOSHUKHOBEHHUS U MPEKpaIeHUs TopeHust (1moxkapa), 03HaKOMJIEHHE ¢ 00pa3IiaMu OKCHUJIOB U OTIMCAHHUE UX
CBOWMCTB, TIOJIyu€HUE, COOMpaHMe, pacro3HABaHWE W U3YYECHHE CBOMCTB BOJOpojaa (TropeHue), B3auMojeicTBue Bojopoaa ¢ okcugom menu (I1) (Bo3moxkHO
HCII0JIb30BAHNE BHUIEOMATEpUANIOB), HAOIOeHHEe 00pa3I0B BELIECTB KOJIMYECTBOM 1 MOJIb, HCCIEI0BaHNE OCOOCHHOCTEN PacTBOPEHHS BEUIECTB C PA3INYHON
PacTBOPUMOCTBHIO, IPUTOTOBJICHUE PACTBOPOB C OMPENEIEHHON MAacCOBOM JI0JIe pacTBOPEHHOTO BEIECTBA, B3aUMOICHCTBUE BOJIBI C METAIaMU (HATpUEM U
KaJpIueM) (BO3MOKHO MCIOJIb30BaHUE BUEOMATEPUaoB), UCCIeI0BaHNE 00pa30B HEOPraHUYECKUX BEIIECTB Pa3JINYHbIX KIacCOB, HAOIIOIEHU € N3MEHEHUS
OKpacKH MHJIWKATOPOB B pacTBOpax KHUCIOT M LIENIOYel, n3yueHue B3aumozeiictsus okcuaa meau (II) ¢ pactBopom cepHOU KHCIOTHI, KUCIOT C METaIaMu,
peakIuii HeWTpannu3aIuy, MoJIydeHHe HEPACTBOPUMBIX OCHOBAHHM, BRITECHEHHE OJIHOTO METajlla IPYTUM M3 PacTBOPA COJIH, PEIICHHUE SKCTIIEPUM CHTATbHBIX
3a7a4 no teme «BakHeime KI1acChbl HEOPraHUYECKUX COCTMHEHUID.

Ilepuoouuecxuii 3axon u Ilepuoouueckas cucmema xumuyeckux snemenmos /[. U. Menoeneesa. Cmpoenue amomos. Xumuueckas c6sa3b. OkuciumenvHo-
80CCMAaHOBUMENbHBIE PEaKyYUU

[lepBbie MOMBITKH KIACCU(PHUKAIMN XUMUYECKHX 3JIeMEHTOB. [loHATHE O Tpymmax CXOJHBIX 3JIEMEHTOB (ILEIOYHBIE U IIETIOYHO3EMEIbHbIE METAJUIbI,
raJIOT€Hbl, HHEPTHBIE Ia3bl). DIEMEHTHI, KOTOpble 00pa3yIoT aM(pOTepHbIe OKCUIbI U THIPOKCU/IBL.

[Tepuoanueckuit 3akoH. [lepmoamueckas cucrema xumudeckux 3nmeMeHToB JI. M. MenneneeBa. KopoTkomepuoaHass W JJIMHHONEPHOIHAS (HOPMBI
[Tepuonnueckoit cucrembl xumuueckux smemeHToB [I. 1. MengaeneeBa. [lepuonbl u rpymnmbl. U3NYECKH CMBICT HOPSAKOBOIO HOMEpPA, HOMEPOB MepUoaa U
TPYIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aromMubIx sifiep. M3oTombl. DnexTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000J0YEK aTOMOB MHEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonuueckoit cucremsl J. 1. MenneneeBa. XapakTepuCcTHKa XMMHUYECKOTO 3JIEMEHTA MO ero nojoxkenuto B [lepuoandeckoii cucreme . . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO FPyNIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi CUCTEMbI XUMUUYECKUX AJIEMEHTOB JJIs pa3BUTHs Hayku U npakTuku. 1. 1. MenneneeB — yuéHblil U
IPaKJIaHUH.

Xumuyeckas cBsi3b. KoBaneHTHast (MOJIIpHASI U HEMOJISPHAS) CBSI3b. DNEKTPOOTPHUIATENIFHOCTh XUMHUYECKUX 3J1eMeHTOB. VIOHHAs CBSI3b.

Crenenb okucnenus. OKUCIUTENbHO--BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl okucieHus 1 BocCTaHOBIIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuyeckuu sxcnepumenm:.

M3y4eHHe oO0pas3IoB BEIIECTB METAJUIOB M HEMETaNIOB, B3aUMO/JICHCTBUE THAPOKCHIA IIMHKA C PACTBOPAMHU KHUCIOT U IeNlouel, MPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOIINX MPUMEPBI OKUCIUTETFHO-BOCCTAHOBUTEIBHBIX PEaKIuil (TOpeHre, peakiiuy pa3iokKeHHsI, COSTUHEHUS).

MesicnpedmemHuule ces3u

Peanuzarus MeXMnpeAMETHBIX CBS3€H MpPU M3YUYEHWHM XMMHH B 8 KJIacCe OCYIIECTBISETCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
MOHSATUMN, TaK U MOHATUH, SBJISIOMIUXCS CUCTEMHBIMU UISL OTACIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO 1UKIIA.
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OO0mue ecTecCTBeHHO--HAYYHBIC TIOHSTHS: HAaydyHBIM (DAaKT, TWIIOTE3a, TEOpHs, 3aKOH, aHAIM3, CHHTE3, KJIacCU(UKAIUS, TIEPUOJIUIHOCTh, HAOIIOICHNE,
9KCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHE, MOJICIIb, SBIICHUE.

®dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, IEKTPUUECKUN 3apsij], BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSTHUE BEIECTBA, a3, (PM3NUYECKUE BEIIMUUHBI, SAMHUIIEI H3MEPEHHUs, KOCMOC, TUTaHETHI, 3BE31b1, COITHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPO/IBI, ITOJIC3HBIE UCKOIIAEMEBIE, TOTUTUBO, BOTHBIC PECYPCHI.



9 KJIACC

Bewecmeo u xumuuecxas peaxyus

Ilepuoauueckuii 3akoH. [lepuonnyeckas cucrema xumuueckux 3nemeHToB J1. M. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTHU B U3MEHEHUN CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHs, KAIbIHSI U UX COCIMHEHUIM B COOTBETCTBHUHU C IMOJIOKEHUEM 3JIeMEHTOB B lleproandeckolt cucreme u
CTPOEHHUEM UX ATOMOB.

Ctpoenue BelecTBa: BUIbl XUMUUECKOUN CBSA3HU. THUIBI KPUCTALTUYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAITHYECKON PEIIETKI
U BUJa XUMHUYECKOH CBSI3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XMMHUYECKAE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjaccaM HEOPTraHU4eCKHUX
COCIMHEHUH, TeHETUYECKAasl CBSI3h HEOPTaHMUYECKUX BEIIECTB.

Knaccudukanus XuMuueckux peakiuii o pa3iIuyHbIM IpU3HaKaM (TI0 YUCITy U COCTABY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, M0 TEII0BOMY 3 (deKTy, 1o
W3MEHEHUIO CTEMEHEeW OKHUCICHUS XHMHMUYECKHX DJIEMEHTOB, 1O OOpaTHMOCTH, IO YYacTUIO KaTajau3aropa). ODK30- U OSHIOTEPMHUECKHE PEaKIIHH,
TEPMOXHUMHUYECKHE YPABHECHHUS.

[Tonsatue o ckopocTu xuMU4eckoi peakuuu. [lonsarre 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUUYECKUX peakiusaX. [IOHsITHE 0 TOMOTEHHBIX U T€TEPOTreHHBIX
peakuusx. [lonstue o xatanuze. [loHsTHE 0 XMMUYECKOM paBHOBeCHH. DAKTOPHI, BIHIIONINE HA CKOPOCTh XUMHUYECKON PEAKIIMU U TIOJIOKEHUE X UMHUYECKOTO
paBHOBECHS.

OKHCIUTENTFHO-BOCCTAHOBUTEIBHBIC PEAKITUU, DJIEKTPOHHBIM OaJlaHC OKHCIHTEIbHO-BOCCTAHOBUTENbHON peakiiuu. CoCTaBlICHHE ypaBHEHHM
OKHCITUTEIHHO--BOCCTAHOBUTEIBHBIX PEAKIINN C UCTIOIH30BAHUEM METOIa DJIEKTPOHHOTO OajlaHca.

Teopust PIEKTPOTUTUYECKON TUCCONUALMU. DIJIEKTPOJUTHI M HEANEKTPOIUTHI. KaTHOHBI, aHMOHBL. MeXaHW3M AMCCOIMAlUKM BEUIECTB C Pa3IMYHBIMU
BHJIaMH XUMHUUYECKOU cBsi3u. CTenenp auccornanii. CHIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiun monHoro ooMeHa. YCa0BHS MPOTEKAHMS PEAKIIMiA HOHHOTO OOMEHA, MOJTHBIC M COKpAIIEHHBIC HOHHBIC ypaBHEHUs peakiuii. CBOMCTBA KUCIIOT,
OCHOBAHHH M COJICH B CBETE MPEACTABICHUHN 00 AIIEKTPOTUTHIECKON nuccornanyy. KauecTBeHHbIe peakiinyi Ha HOHBL. [[oHATHE O THIPOIU3E COCH.

Xumuueckuti s3kcnepumenm:

03HAKOMJICHHE C MOJCIIAMH KPUCTALTHYECKUX PEIIETOK HEOPraHMYECKHX BEIECTB — METAJJIOB M HEMETAILIOB (TpaduTa U aamasa), CI0XKHBIX BEIIEeCTB
(xopuza HaTpHsl), UCCICIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peaKIu OT BO3ACHCTBHUS Pa3IMUHbIX (PaKTOPOB, UCCICIOBAHUE JIECKTP OMPOBOJHOCTH
pPacTBOPOB BEIIECTB, IMpoIecca JUCCOIMAIIMK KHUCJIOT, IMEeJIoYer U coJied (BO3MOXXHO HCIIOJIb30BAaHWE BHUCO MATEPHAIOB), TPOBEICHHUE OIBITOB,
WUTFOCTPHUPYIONTUX MMPU3HAKU MPOTEKAHUS PeaKInii HOHHOTO oOMeHa (0Opa3oBaHME 0CajIKa, BBIJCICHHE ra3a, 00pa3oBaHUE BOJIbI), OB TOB, HJLUTFOCTPHP YEOIITHX
MIPUMEPBI OKUCITUTEIILHO-BOCCTAHOBUTEIBHBIX PEaKIUid (TOpEHUE, PeaKIMK PA3JI0KEHHUs, COSTUHEHHS ), PAaCIIO3HABAaHNE HEOPraHUYECKHUX BEIECTB C MTOMOIIBIO
Ka4eCTBEHHBIX PEaKIMi Ha MOHBI, PEIICHHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hememannvr u ux coeounenus

OO6mras xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE cTereHu okuciaeHus. CTpoeHrne u (GU3HUECKHE CBOMCTBA MPOCTHIX
BEII[ECTB — I'aJIoreHOB. XMMHUECKHE CBOMCTBA Ha IIpUMepe XJI0pa (B3aUMOJICHCTBUE C MeTaNIaMH, HEMETaJUIaMH, [IeI0YaMHu ). XJI0poBoaopo 1. CosiHast KU CIOTa,
XUMUYECKHE CBOWCTBA, MOJIy4eHHE, MpUMEHEHHe. JleiicTBrue Xjlopa U XJIOPOBOJOpOJa HAa OpPraHu3M uejoBeKa. BakHellue XJIOpHUAbl U UX HAXOXJICHHUE B
MIPUPOJIE.

Oo6mas xapakTepuctuka 3eMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHne u pusndeckne CBocTBa
MPOCTHIX BEIIECTB — KUCIOPOJIa ¥ Cephl. AJITOTPOMHbBIE MOIU(UKAIINYA KHCIOPOIa U cepbl. XUMUYECKHe CBOMCTBA cepbl. CEpOBOIOPO, CTpOCHUE, PU3NIECKIE
U XuMUdeckue cBoiicTBa. OKCHIBI cepbl KaK MPEJACTaBUTENH KHUCIOTHBIX OKCUAOB. CepHas KUCIOTa, (U3MYECKHEe U XMMHUYECKHE CBOMCTBa (00IIME Kak
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MPEJCTaBUTEINS Kiacca KUCIOT M cnenuduyeckne). XUMHUYECKHE PEaKIUH, JISKAIIMe B OCHOBE MPOMBIIIJICHHOTO CIOCO0a MOJYYEeHUS CEePHOM KUCIIOTHI.
[Tpumenenne ceproit KucinoThl. CoJi CEPHOM KUCIIOTHI, KAYeCTBEHHAs PeaKIlus Ha Cynb(aT-uoH. HaxoxaeHue cepbl v €€ COeTUHEHHH B IPHpoIe. XUMHUECKOE
3arpsi3HEHUE OKPYKAIOLIEH cpeibl COETMHEHUAMU cepbl (KUCIOTHBIE JOXKIM, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLEHUS.

OOm1ast xapakTepucTHKa 31eMeHTOB VA-rpymibel. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHUS. A30T, pacCpOCTpaHEHHE B IPUPOJE,
¢du3nveckue U XUMHUECKUe cBoicTBa. KpyroBopot azora B mpupoae. AMMHAK, €ro (pU3MUECKHe U XUMUYECKHE CBOWCTBA, MOJydeHne U npumenenue. Conn
aMMOHWUS, UX (PU3HUECKHEe U XMMHUYECKHE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakinys Ha MOHBI aMMOHUS. A30THAast KHCIIOTa, €€ MoJydYeHue, PU3nIecKue u
XUMHMUYECKHE CBOMCTBA (00IIME KaK MPeICTaBUTENs Kilacca KUCIOT U cienuduueckue). Mcnoap3oBaHre HUTPATOB U COJIEN aMMOHUS B KQU€CTB € MUHEPAIbHBIX
ynoOpeHnii. XuMHU4ecKkoe 3arpsi3sHeHUE OKPYKAIOLIeH Cpeabl COeTMHEHUAMH a30Ta (KUCIOTHBIE J0XK/IH, 3arps3HEHUe BO3/1yXa, MOYBHI U BoA0oEMOB). Docdop,
aJIoTponHble Moupukannu gocdopa, pusndeckue u xumuyeckue coiicrsa. Oxcua gpocdopa (V) u pochopHas kucnora, pusnueckre 1 XMuMU4e CKUe CBOWCTBA,
nosyuenue. VMcnonpzoBanue GpocdaroB B KauecTBE MUHEPAIBbHBIX yI0OpPEHHUIA.

O6mas xapaktepuctuka 37MeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTENEHW OKHUCICHHUSA. YTIIEpOJ, aJJIOTPOITHBIC
MOAU(UKAIINHN, PaCIPOCTPaHEHUE B MpHUpoJe, pU3nueckue U XuMudeckue cBoiictBa. Axcopouus. Kpyrosopot yriaepoaa B nmpupose. Okcuasl yriaepoja, ux
(buznyecKkne U XMMHUYECKUE CBOMCTBA, IEHCTBUE HA KUBbIE OPraHU3MBbl, IOJIy4€HNE U TPUMEHEHUE. DKOJIOTHYECKHE TPOOIeMbl, CBSI3aHHbIE C OKCHUJIOM yIJIepo/ia
(IV), runoTesa rino6anbHOTO MOTEIUICHUS KJIMMAaTa, HapHUKOBBIN 3 peKT. YroypHas KUCI0Ta U €€ COM, UX PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, OJTy4YeHHE U
npuMmeHenne. KauecTBeHHast peakiusi Ha kapOoHaT-uoHBL. Mcnonp3oBanue kapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIIEHHOCTH U CEJILCKOM XO03SHCTBeE.

[lepBoHauanbHble MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSIX yriiepojia (MeTaH, 3TaH, ITWJIEH, alleTUJIeH, STaHOJ, IIMLEPUH, YKCYCHas
kuciota). [IpupoaHble HCTOUHUKH YIIIEBOJIOPOIOB (YroJib, IPUPOIHBIN Ta3, HEPTH), TPOAYKTHI UX NepepadboTKu (OEH3HMH), UX POJIb B OBITY U MPOMBIIIEHHOCTH.
[TonsiTe 0 OMOJOrMYECKH BaKHBIX BEIECTBAX: JKHUpaX, OelKax, YriieBoJaXx — M UX POJIM B KU3HU 4YelloBeka. MaTepuanbHOE €AMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCIUHEHHIH.

Kpemnnii, ero pusnueckne u XMMHUYECKHUE CBOMCTBA, MoaydeHrne U npuMmeHeHne. CoeMHeHHs] KpeMHUs B mipupoje. OO0riue npeactaBiaeHUs 00 OKCHe
kpemuus (IV) u kpemHneBoit kucinote. CUIMKATBI, ©X UCIIOJIH30BaHKE B OBITY, B IPOMBIIINICHHOCTH. BaskHEHIIIME CTpOUTENbHBIE MaTepUalibl: KEpaMHuKa, CTEKIIO,
IIEMEHT, OeTOH, kKene300eToH. [IpobaemMbr 6€301MacHOTO UCTIOTB30BAHUS CTPOUTEIIBHBIX MAaTEPHAIIOB B TIOBCEHEBHOMN JKU3HHU.

Xumuueckuti skcnepumenm:

u3ydyeHue oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI, MPOBEIECHUE KAueCTBEHHBIX pEaklUi Ha XJIOPUA-HOHBI U HaOIIOJCHUE
MPU3HAKOB HX MPOTEKaHUs, OMBITHI, OTpaxaromue (U3NYECKHEe U XMMHUYECKHE CBONCTBA TaJlOTEHOB M HUX COEIUHEHHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), O3HAKOMIIEHHE C 00pa3liaMu XJIOPHUIOB (TajJoreHHI0B), O3HAKOMIIEHHE C 00pasliaMu cepbl U €€ COeTMHEHUSIMU (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPUANIOB), HAOMIOJEHUE Mpoliecca OOyrIMBaHUsS caxapa IoJ JAeHCTBHEM KOHIEHTPUPOBAHHON CEpHOW KHUCIOTHI, U3yYEHHE XUMHYECKUX CBOMNCTB
pa30aBIeHHON CEpHO KUCIOTHI, IPOBEJICHUE KAYeCTBEHHON peakilnu Ha Cyib(haT-uOH U HaOII0IeHNe MPU3HaKa e€ MPOTeKaHus, O3HAaKOMIIEHUE ¢ (PU3UIECKUMU
cBOMCTBaMM a3oTa, Gochopa U UX CoeTUHEHHUH (BO3MOKHO HCIIOJIB30BAHUE BUCOMATEPUANIOB), 0Opa3liaMu a30THBIX U (OCHOPHBIX YAOOpEeHUH, MOTydeHHE,
coOupaHue, pacro3HaBaHuE U W3y4YeHHE CBOICTB aMMHaKa, MMPOBEJCHHE KaueCTBEHHBIX peakluid Ha MOH aMMOHUA U (pochaT-uoH U M3ydeHue MPU3HAKOB HX
NPOTEKaHMs, B3aMMOJECHCTBHE KOHLEHTPUPOBAHHOM a30THOW KHUCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHHWE BHJEOMATEpHAliOB), M3y4eHHE MOJeNeil
KPUCTANIMYECKUX PEHETOK anMmasa, rpaduta, ¢QysiepeHa, 03HAKOMJIEHHE C IPOLECCOM afcopOlMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJEM U
YCTPOHCTBOM IPOTHUBOrasa, NoJdydyeHue, coOupaHue, pacio3HaBaHUe U U3ydeHHE CBOMCTB YIIIEKUCIIOTO Ira3a, MpOoBe/IeHHe KaueCTBEHHBIX Peakluii Ha KapOoHaT
U CUJIMKAT-UOHBI U U3yYEHUE NIPU3HAKOB UX IPOTEKAHMSI, O3HAKOMIIEHUE C MIPOAYKLIUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEILIEHNE SKCIIEPUMEHTAIbHBIX 3a7a4
1o TeMe «BakHelIne HeMeTauIbl U UX COCTUHEHUSD).

Memannwvl u ux coeounenus



OOmrast xapakTepuUCTUKa XUMHUYECKUX IEMEHTOB — METAJUIOB Ha OCHOBAaHUM WX TNoJjoxkeHus B Ilepuoanyeckoit cucteme XumMuieckux snementoB Jl. .
MenneneeBa u crpoeHust atomMoB. CTpoeHHME MeTauloB. Merayunueckas CBsA3b U METAUIMYECKAs KpUCTAUIMYEcKas pemérka. DIEKTPOXUMMUECKUN Pl
HanpsHKeHUH MeTayuioB. OU3NYECKUEe U XUMHUYECKHE CBOMCTBa MeTauioB. O0mue crocoObl noaydeHus: MeTayuioB. [IoHATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIE
CTOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHUHN, OpOH3a) M UX MIPUMEHEHHE B OBITY U MIPOMBIIICHHOCTH.

[[{esrounbIe MeTAILTBL: TIOJIOKEHKE B [lepuoanyeckoit cucreme xumuueckux 3neMeHToB 1. 1. MenpaeneeBa, cTpoeHre UX aTOMOB, HaX0KJICHUE B ITPUPO/IE.
duznyeckue U XUMHUYECKUE CBOMCTBA (Ha mpumepe HaTtpus M Kaius). OKCUAbI U TMAPOKCUIBI HaTpus U Kanus. IIpuMeHeHue 1Ieno4YHbIX METaioB U UX
COCIMHECHU.

[[{esrouHO3EMENBHBIE METAIBI MAarHUM M KaJbLMid: 1oJio)keHue B llepuoanyeckon cucremMe xumudeckux 3iemMeHToB . M. MeHneneeBa, cTpoeHue ux
aTOMOB, HaxOXJeHue B mpupoje. Pu3nyeckue U XMMHUYECKHE CBOMCTBA MarHus M Kajblus. BakHeilline coeauHeHns Kanblus (OKCHUJ, THJIPOKCHUII, COJIN).
XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMUS.

AmroMuHMIL: nostokeHue B [lepuoanueckoit cucreMe xumudeckux 31neMeHToB [l 1. Menneneesa, ctpoeHue aroMa, HaxoxkaeHue B mpupoje. dusnyeckue
1 XUMHUYECKHE CBOMCTBA amOMUHUA. AMQOTEpHbIE CBOMCTBA OKCUIA U THJIPOKCH/IA AITFOMUHMSL.

Kenezo: nonmoxenue B Ileprognyeckoit cucreme xumudeckux uieMeHToB /. 1. Menneneesa, ctpoeHne atoma, Hax0kAeHUE B pupoje. Pusznueckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKcuapl, THApoKcu sl i comn sxenesa (I1) u sxenesa (I11), ux cocras, CBOMCTBA U TTOJTydCHHE.

Xumuyeckuu sKcnepumenm:

03HaKOMJIEHHE C 00pa3liaMy METAJUIOB U CILJIaBOB, X GU3NYECKUMU CBOMCTBAMU, U3ydEHHE PE3YIbTATOB KOPPO3UU METAILIOB (BO3MOYXKHO HCIOJIb30BaHHE
BHJIEOMATEPUAIIOB), 0COOEHHOCTEH B3aUMOJICHCTBHS OKCH/IA KaJIbLIUS M HaTPHsI ¢ BOJOH (BO3MOXHO MCIOIb30BaHUE BUIEOMATEPHAIOB), UCCIIEIOBAaHUE CBOMCTB
KECTKOM BOJBI, MpoIlecca TOPEHHUs kKeje3a B KUCIOopoAe (BO3MOKHO HMCIIOJIb30BaHUE BUCOMATEPHAIOB), IPU3HAKOB MPOTEKaHMs KAUeCTBEHHBIX peakUuil Ha
WOHBI: MarHus, KaJIbIIMs, ATFOMUHUSA, ITMHKA, xene3a (I1I) u sxenesa (I11), meau (11), HaGnroaeHne 1 oMcaHUE MPOIECCOB OKPAITMBAHMS IJIAMEHN HOHAMH HATpPHS,
KaJIus ¥ KaJblKs (BO3MOKHO HMCIIOJIb30BAHUE BUICOMATEPHAIIOB), HCCiIeIoBaHNEe aM(POTEPHBIX CBOMCTB I’MAPOKCHIA ATFOMUHUS U THAPOKCHIA ITUHKA, pEIICHNE
SKCIIEpUMEHTAIIBHBIX 33a4 110 TeMe «BakHelme MeTaibl U UX COCIUHEHUS.

Xumusa u okpyscarowas cpeoa

BemectBa 1 Marepuaibl B IOBCEIHEBHOM KU3HU UeJoBeKa. be3onacHoe Hcnonb30BaHue BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momo b npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XuMHYecKoe 3arps3HeHHe OKpyKarollel cpeabl (mpenenbHas IOomycTHMas KoHUeHTpauus BemiectB, aaigee — I[IJIK). Pomp xumum B pemeHun
HKOJIOTMYECKUX MPOOIIeM.

Xumuyeckuu dsKcnepumenm:

M3y4eHue 00pa3loB MaTepuanoB (CTEKIIO, CIJIaBbl METAJIOB, MIOJIMMEPHbIE MaTepUalbl).

MesicnpedmemHuule ces3u

Peanuzanust MexnpeaIMeTHBIX CBSI3€HM MPU U3YUYEHUU XMUMHH B 9 Kjlacce OCYIIECTBISIETCS Yepe3 HCMIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX
MOHSATUMN, TaK U MOHATUH, ABJISIOIIUXCS CUCTEMHBIMU UIS OTAENIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO IUKIIA.

OO1u1re ecTecTBEHHO-Hay4HbIe MOHITHSA: HAy4HBIH (pakT, rumoresa, 3aKOH, TEOPHs, aHAJM3, CUHTE3, KiaccCH(UKalus, MepHoaUYHOCTb, HAOMI0ICHHE,
HKCIEPUMEHT, MOJIETUPOBaHNE, U3MEPEHHE, MOIETb, SBJICHUE, TAPHUKOBBIH 3P PEKT, TEXHOIOTUS, MaTepHAJIBI.

®duznka: mMaTepus, aroM, MIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIWJ, W30TOINbI, PaJMOAaKTUBHOCTb, MOJIEKYJ]A, JJIEKTPUUYECKUIN 3apsil, MPOBO THUKH,
MOJIYIIPOBOIHUKH, JAUIIEKTPUKH, (POTORIEMEHT, BEIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, ra3, pacTBOP, paCTBOPUMOCTh, KpHUCTaNIMYecKas
peméTka, CIuIaBbl, (PU3NYECKHe BETMYUHBI, MHUIBI H3MEPEHUs, KOCMHUUECKOe TPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHIIe.
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buosnorusi: porocunTes, npixanue, Ouochepa, IKocucTeMa, MUHEpaIbHbIE YI0OPEHUs, MUKPO3JIEMEHTHI, MAKPO3JIEMEHTHI, TUTATeIbHBIC BEIECTBA.
I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbI, TOPHBIE TIOPO/IbI, IT0JIE3HBIE UCKOTIAEMbIE, TOTIIMBO, BOIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yNbTaThl OCBOCHHUSI IPOTPaMMbI OCHOBHOTO 0OOIIero oOpa3oBaHUsl JOCTHTAIOTCS B XOA€ OOY4YeHHUS XMMUU B €IUHCTBE Y4eOHOU W
BOCIIUTATEIILHOM JEATEIBHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMHU POCCUNCKUMH COLMOKYJIBTYPHBIMH U TyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMH, IPUHATBIMHU
B 00I11eCTBE MPaBUJIaMU U HOPMAMHU TIOBEJICHUS U CIIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALMH O0yJarOIUXCsl.

JIMYHOCTHBIE PE3YyNbTAThl OTPA’KAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS CUCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMNA U paclIupeHne
OIBITA JEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACJIE/IUIO, IOHWM aHUS 3HAYEHUSI XUMHYECKON HAYKH B )KU3HU
COBPEMEHHOT0 00I1IecTBa, CIOCOOHOCTH BIAJIETh IOCTOBEPHOM MH(OpMalMeld 0 MepeaoBbIX JOCTHKEHUSIX U OTKPBITUSX MUPOBOW U OTEUECTBEHHOMN XHMMUHU,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTpONCTBE MHpa U 00IIeCTBa;

2) rpaIaHCKOT0 BOCITUTAHUS:

MPEJCTAaBICHNUS O COLMAIBHBIX HOpMaxX M MPABUIIAX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B OOILIECTBEHHO
10JIE3HOM, y4eOHO-NCCIIEI0BATENIbCKOM, TBOPUECKON U JPYrUX BUJAX JEATEIbHOCTH, FOTOBHOCTH K Pa3HOOOPa3HOI COBMECTHOH IESITEIbHOCTH PH BBIIIOJHEHUN
yUeOHBIX, I103HABATEIbHBIX 337a4, BBINOJHEHUM XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHMM YUEOHBIX IPOEKTOB, CTPEMJICHHS K B3aHMMOINOHUMAHUIO H
B3aMMOIIOMOIIIH B NTpoLecce ITON yueOHON NesITeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U NOCTYIIKM CBOMX TOBApUILEH C MO3UIMHA HPABCTBEHHBIX U
IIPABOBBIX HOPM C Y4ETOM OCO3HAHHMS MOCIECACTBUM MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHYECKUE MPEICTABIICHUS O BEILIECTBE U XUMUYECKOM pEaKLUu, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTABIISIOILNE
OCHOBY JUIsl IOHUMaHUS CYIIHOCTH HAay4HOUN KapTHHBI MUDA, NPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTUS MPUPOJBI, B3aUMOCBA3SX UelOBEKa €
IIPUPOJHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[I03HaBaTeIbHbIE MOTUBBI, HAIIPABJICHHBIE HA [IOJyYeHUE HOBBIX 3HAHUH 110 XMMHHU, HE0OXO0AUMBIE AJ1s1 00BSICHEHUS HA0II0JaeMBbIX NTPOLIECCOB U SIBJICHUH,
[I03HaBaTENbHOM, MH(MOPMAIIMOHHONW M YUTATEIbCKON KYJIBTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSATEIBHOW pabOThl ¢ Y4€OHBIMHM TEKCTaMH, CIIPaBOYHON
JUTEPATypOH, TOCTYIHBIMU TEXHUYECKUMHU CPEJCTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYy4YeHHI0O M IO03HaHUIO, JII0OOO3HATENILHOCTh, T'OTOBHOCTh U CHOCOOHOCTH K CaMOOOpa30oBaHMIO, MPOEKTHOH M HCCIEA0BaTEIbCKON
NeATeNbHOCTH, K OCO3HAHHOMY BBIOOPY HaIIPaBIEHHOCTH U YPOBHS 00y4eHUs B JAajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU >KHU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 37I0POBBIO, YCTAHOBKM Ha 3JI0POBBII 00pa3 >KU3HHU, OCO3HAHHE MOCIEJICTBUN M
HENpUATHE BPEIHBIX NPUBBIUEK (YMOTPEOJIEHUs aJIKOTO0JIs, HAPKOTHKOB, KypeHHUs), HEOOXOIMMOCTH COOMIOJICHUs MpaBuil 0€30MacCHOCTH INMPH OOpaIlleHHuu ¢
XMMUYECKUMU BEIIeCTBAaMH B OBITY M peaibHOM JKU3HU;

5) TpyA0BOT0 BOCIUTAHUS:
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MHTEpEC K MPAKTUYECKOMY U3YUCHHIO MPO(EccHii M TpyAa pa3IuyHOro poJia, yBaKCHHUE K TPYLy U pe3yabTaTaM TPYJIOBOM IESTEIbHOCTH, B TOM YHCIE HA
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUHU 10 XMMHH, OCO3HAHHBIA BHIOOP WHAWBUAYATLHOW TPAEKTOPUH MPOJOJLKEHUS 00pa30BaHMs C YUETOM JUYHOCTHBIX
MHTEPECOB U CHOCOOHOCTH K XMMUH, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIIENIHON MPOo(eCcCHOHATBHOM eSTENFHOCTH M Pa3BUTHS HEO OXOAUMBIX
YMEHHH, TOTOBHOCTh aJalITHPOBATHCS B MPOPECCUOHATBHON Cpe/ie;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIICHUE K MPUPOIEC KaK MCTOYHUKY )KHU3HHU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMUS, IOHUMAHUE IIEHHOCTH 310 POBOTO U
0e301macHOT0 00pa3a )KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (DHU3MYECKOMY U IICHXHMYECKOMY 3/I0POBBIO, 0CO3HAHUE IIEHHOCTH COOJTIOICHUS ITPaBHUIT
0€30ITacHOTO TIOBEICHUS TIPU PAdOTE C BEIIECCTBAMH, a TAK)KE B CUTYAIUAX, YTPOIKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HaHUSA, MOJIydaeMble MPH W3YYEHWU XUMUH, JUISl PELIeHMs 3a]ad, CBSI3aHHBIX C OKpPY)KAIOIIEeH MPUPOJHOW Cpenou, I
IMOBBIIICHUA YPOBHA IKOJIOTHUECKOU KYJIbTYpbI, OCO3HAaHUIA [JI00AJIBHOTO XapakTepa 3KOJIOIrH4€CKUX HpO6J'I€M n HyTeI\/'I HUX pCIICHUA TOCPEACTBOM MCTOI0B
XUMHUH, SKOJIOTHICCKOTO MBIIJICHUA, YMCHUSA PYKOBOACTBOBATHLCA UM B HO3H3B3TGJ'II>HOI7[, KOMMYHHKaTHBHOﬁ u COHI/IaJIBHOfl ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeIMeTHBIX Pe3yIbTaTOB BBIJIEISIOT 3HAYUMBbIE U1 (POPMUPOBAHUS MUPOBO33PEHNUS 00IIIEHAYYHbIE TOHATHS (3aKOH, TEOPHS, TIPU HIHII,
TUTOTE3a, (PaKT, CUCTEMa, IIPOIIECC, SKCIEPUMEHT U JAPYroe.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEMETaX U MO3BOJISSIOT Ha OCHOBE
3HAHUW U3 3TUX NpeaMeToB (HOPMUPOBATh MPEJCTABICHUE O LIEJOCTHOM HAaydHOW KapTUHE MHUpA, U YHUBEpCaJbHbIE ydeOHbIe JNeHcTBUs (IO3HABaTeNbHEBIE,
KOMMYHUKATHUBHBIE, PETYISTUBHBIC), KOTOPhIE 00ecTieunBaoT (HOPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO W OCYITIECTBICHUIO YIeOHOU
eI TENTHHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1elCTBHS

ba3oBrble Jornyeckue 1eMcTBUSA:

YMEHHSI UCIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS P OCBOEHHUH 3HAHUI: PACKPBIBATH CMBICI XMMHUYECKUX MOHATUH (BBIICIATH UX XapaKTepHBIE
MPU3HAKY, YCTAHABJIUBATH B3aUMOCBSI3b C JPYTUMHU MOHSITHUSIMU ), UCTIOIb30BaTh MOHITHS U1 00BSICHEHHS OTACIBHBIX (PAKTOB U SIBJICHUI, BEIOMPATh OCHOBAHUS
U KpUTEepUU IS Kiaccu(puKauy XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUi, YCTaHABIMBATh MPUUYUHHO-CIIECACTBEHHbIE CBSI3U MEXTy 00bEKTaMU U3y4eHUS,
CTPOUTH JIOTUYECKUE PACCyX ACHUS (MHIYKTUBHbIE, I€yKTUBHbIE, TI0 aHAJIIOTHH), 1e1aTh BHIBOBI U 3aKIIIOUEHUS;

yYMEHHE MPUMEHSTh B MPOLIECCE MO3HAHUS MOHATUS (TPEIMETHbIE U METallpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJICNIH, UCTIOJIb3yEeMbIEe B XUMUH,
peoO0pa30BbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTa), XUMHUYecKas ¢popMyiia U ypaBHEHUE
XUMHYECKOH peakIuy — IPU pelIeHNH YueOHO-TI03HABaTEIbHBIX 3a/a4, C YUETOM ITHX MOJIEIbHBIX ITPEJICTABICHUI BBISIBIATD U XapaKTepU30BaTh CYILIECTBEHHbIE
MPU3HAKUA H3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEaKUW, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbIE CBS3U U
MIPOTUBOPEYUS B U3y4aEMBIX MPOIECCaX U SBICHUSIX.

Ba3oBble uccienoBareibckue 1eiCTBUS:

YMEHHE HUCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHHWSA, a TAKXKE B KaueCTBE OCHOBBI Ui (hOPMUPOBAHUS THIOTE3bI MO
MIPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MpHOOpeTEeHNe OMbITa MO TJIAHUPOBAHWIO, OPTAaHHU3AIMU U TPOBEICHHUIO YYCHHUECKHX HKCIEPHUMEHTOB, YMEHHE HaONIoIaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENILHO MTPOTHO3UPOBATH €r0 pe3yibTar, GopMyIupoBaTh 0000IIEHUS U BBIBOJIBI [0 PE3yabTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh
OTuéT 0 mpoJeNaHHOM padoTe.

Padora ¢ undopmanueii:
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yYMEHHUE BBIOMpaTh, aHAIM3UPOBATh M MHTEPIPETUPOBATH HHPOPMALIMIO PA3IUYHBIX BUIOB M (POPM MpEACTaBICHUS, TTOTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOTYNSIpHAsL JINTEpAaTypa XUMHUYECKOTO COAEp)KaHUs, CIpaBOYHBIE MOCOOMS, pecypchl MHTepHeTa), KpUTHYECKH OIICHHWBATh MPOTHBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

YMEHHUE MPUMEHATh PA3UYHbIE METOJIBI M 3aIPOCHI IIPU MOMCKE M 0TOOpEe MH(POPMAILIMK U COOTBETCTBYIOUINX JaHHBIX, HEOOXOAUMBIX JUIsl BHITIOJHEH UsI
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 ONPEeIEHHOTO THIIA, TPUOOPETEHUE OMbITa B 00JaCTH UCTIOIB30BaHMs HH()OPMAITHOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHA,
OBJIAZICHUE KYJIbTYpOW AKTUBHOTO HCIIOJIb30BaHMs PAa3IMYHBIX TIOMCKOBBIX CHUCTEM, CaMOCTOSITEIBHO BBHIOMpATh ONTUMAIBHYIO (OpMY NpEeACTaBICHUS
nHGOpPMAIUY ¥ WILTIOCTPUPOBATH PEIIacMble 3a/1a41 HECIOKHBIMU CXeMaMU, JHarpaMMaMH, APYTUMU popMaMu rpaduKi U UX KOMOWHAIHSIMU;

YMEHHE HCIIOJIb30BaTh M aHAIM3MPOBATH B Tpolecce ydyeOHOW W MCCIIEeNOBATEIBCKON ACATENbHOCTH MH()OPMAIUIO O BIUSHUM TPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SIICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAOIIel TPUPOJIHON Cpebl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE el CTBHUS:

YMEHHMS 3aJ]aBaTh BOIIPOCHI (B XOJIe AUaora U (MJIM) JUCKYCCUH) MO CYIIECTBY 00CYX1aeMoil TeMbl, (POPMYIHUPOBAaTh CBOU MPEATIOKEHUS OTHOC UTEIIBHO
BBITIOJTHEHUS TIPE/ITIOKESHHON 3a1a4H;

YMEHUS TPEACTABIATh OJYIeHHBIE Pe3yabTaThl MO3HABATEIFHON JEATENFHOCTH B YCTHBIX W MIUCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAINI0 PE3yThTaTOB
BBITIOJTHEHUSI XUMHYECKOTO IKCIIEPUMEHTA (JTA0OPaTOPHOTO OIBITA, IA0OPATOPHOU PabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

YMEHHUs y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM TMO3HABATEIFHON M HCCIIEIOBATEIILCKOM NESTEIFHOCTH TPH PEIICHNH BO3HUKAIOIINX
mpoOJsieM Ha OCHOBE y4éTa OONIMX MHTEPECOB W COTJIACOBAHUS MO3UINH (00CYXIeHHs, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD», KOOPIAWHAIIHMS COBMECTHBIX
NEHCTBUIM, OTIpeieJICHUE KPUTEPHUEB TI0 OIICHKE KaYyeCTBA BBHIMIOJIHECHHOW PaOOTHI U IpyTrHUe).

PeryasiTuBHble YHHBepcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSTEIbHO ONPEEIATh LEeIH AesITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISATH, KOHTPOJIUPOBAThH U MPU HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO
JeSITEIFHOCTh, BRIOMpaTh Hanboee 3(h(PpeKTUBHBIC CIOCOOBI pEIIeHUsT YIEOHBIX U TTO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIIBHO COCTaBIIATh UM KOPPEKTUPOBATH
MPEJI0OKEHHBIM aJITOPUTM JIEHCTBUI MPHU BHINOJHEHUH 33aJaHUil ¢ y4ETOM MOJY4YeHHs] HOBBIX 3HAHUI 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3y/bTaTa 3asiBJICHHOI 11€711, YMEHHE UCII0JIb30BATh M aHAJIM3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCIIOBUH 3a/1aHUH.

MNPEIMETHBIE PE3YJIBTATbBI
B cocraBe npeaMeTHBIX PE3yNbTAaTOB IO OCBOCHHUIO O00S3aTEILHOTO COJIEp’KaHHUs, YCTAaHOBJICHHOIO NaHHOW QenepanbHO paboyeil mporpaMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOMIMMUCS Hay4YHble 3HAHUSA, YMEHUS M CIOCOOBI JEHCTBUH, crnemuduueckue uid mpeaMeTHON obnactu «XUMHSD», BUIBI
JESITENLHOCTH T10 MOJTYYEHHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIIH, TPEOOPa30BaHNIO0 U TPUMEHEHHUIO B PA3IMUHBIX y4€OHBIX U HOBBIX CUTYaIUSX.
K xoHiy o6y4yenust B 8 kiacce nmpeaMeTHbIC pe3y/IbTaThl HA 0230BOM YPOBHE JAOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUH:
® pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHITHI: aTOM, MOJIEKYJa, XUMUYECKHI ASJIEMEHT, MMPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOMHAS M HEOJHOPOJHAsS), BaJICHTHOCTh, OTHOCHUTEIbHASI aTOMHAsl M MOJIKYJISIpHAs Macca, KOJMYECTBO BEIIEeCTBA, MOJb, MOJSIPHAas Macca,
MaccoBasi JIOJii XMMHYECKOTO JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPHUIIATEIHHOCTh, CTETICHD
OKHUCJICHUS, XUMHUUYECKasl peakius, KiaccuuKaius peakiuii: peakiiuu COSAMHEHUS, PeaKIMK Pa3IokKeHHs, PEeaKliy 3aMelIeHHs], PeaKii OOMeHa,
9K30- M SHIOTEPMHUYECKHUE DPEAKIMH, TEeIUIOBOM 3PQEeKT peakuuu, Sapo aroma, SJIEKTPOHHBIA CIOW aToma, aTOMHas OpOWTalb, paguyc aroma,
XUMUYECKas CBSI3b, MOJISIPHAS U HETIOJISIPHASI KOBAJICHTHAs CBA3b, HOHHAS CBSI3b, MOH, KATUOH, aHUOH, PaCTBOP, MaccoBasi 101 BellecTBa (MPOIIEHTHAs
KOHIIEHTpAIIMs) B PaCTBOPE;
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WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IMOHATUN U IPUMEHATH 3TU NOHSTHS IIPU ONKMCAHUU BEILIECTB U UX IIPEBPALLCHMI;
MCTOJb30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHUS ()OPMYII BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIIHIA;

OTIPENIeNATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSIMHEHHSIX, CTETIEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COSAMHEHUX, TPUHAIIC)KHOCTD
BEIIECTB K OIpeIeIEHHOMY KJIaccy COeIMHEHMI 10 (hopMysaM, BUJ XMMHUYECKON CBSI3U (KOBAJICHTHAS U HOHHAs) B HEOPTaHMUYECKUX COCAUHEHMU SIX;
packpsiBaTh cMmbica [lepuoanueckoro 3akona Jl. 1. MenneneeBa: 1eMOHCTPUPOBATh MOHUMAHHUE NEPUOAUIYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
JJIEMEHTOB OT HX I0JIOKEHUs B lleproamyeckoi cucreme, 3aKOHOB COXPAHEHUs MAacChl BELIECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYIISIPHOTO
y4eHus1, 3aKoHa ABOTajpo;

OTIMCBHIBATH U XapaKTEPU30BaTh TAONMWYHYIO popMy [leprommaeckoil cCHCTEMbl XUMHUECKUX AJIEMEHTOB: pa3iMyaTh MOHITHUS «TJIaBHas noArpymma (A-
rpynmna)» u «mnoboyHas noxarpymnna (b-rpymnma)», manble U OoiblIKME TMEPUOJBI, COOTHOCUTh O0O3HAYEHHS, KOTOpblE HMMEIOTCS B TabIuIe
«IIeproguueckast cucreMa XUMHUYECKUX 371eMeHTOB J[. V. MenaeneeBay ¢ 4MCIOBBIMU XapAaKTEPUCTUKAMU CTPOECHUS aTOMOB XMMHUYECKUX JJIEMEHTOB
(cocraB u 3apsia sapa, oOl1ee YUCIOo 3JIEKTPOHOB U paCHpeesIeHNE UX MO 3JIEKTPOHHBIM CII0AM);

KJIaCCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHl, HEOPraHUUECKUE BEIECTBA, XMMHMUYECKHUE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOIIMX B pEaKIUU
BEIIECTB, 110 TEINIOBOMY 3D PexTy);

XapaKTepu30BaTh (OMHMCHIBATh) OOIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIAcCOB, MOJTBEPKIasi OMHCAHHE MPUMEpaMH MOJEKYISIPHBIX
YPAaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT MX KAa4ECTBEHHOI'O COCTaBa, BO3MOYKHOCTH IPOTEKAaHUS XUMHYECKHX IPEBpPALICHUN B
Pa3INYHBIX YCIOBUSIX;

BBIUUCIIATE OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO JOJK0 XMMUYECKOIO 3JI€MEHTa IOo (hopMyse COeIMHEHMS,
MacCOBYIO JIOJIIO BEIECTBA B PACTBOPE, IPOBOJUTH PACYETHI IO YPABHEHUIO XMMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEpAIMM MBICIUTEIBHON NIESATEIbHOCTH — AHAJINW3 U CHUHTE3, CpaBHEHHE, 0000IIEeHHEe, CUCTEMATU3alMI0, KIacCU(pUKAIHIO,
BBISIBJICHUE IPUYNHHO--CJICICTBEHHBIX CBA3EH — JUIsl U3yYCHMs CBOMCTB BEIIECTB U XMMUYECKHUX PEAKIIMH, ECTECTBEHHO-HAYyYHbIE METO b IO3HAHUS —
HaOJr0/IeHNe, N3MEPEHNE, MOIETIMPOBAHUE, SKCIIEPUMEHT (PeaJIbHbIM U MBICIICHHBII);

ClIeZIoBaTh IIPaBUJIAM IOJb30BAHUS XMMHUYECKOH MOCYIOM M J1a0OpaTopHBIM 000pYIOBaHMEM, a TaKXKe IpaBUiIaM OOpallleHUs C BElIeCTBaMH B
COOTBETCTBUU C WHCTPYKLUHUSAMHU IO BBINOJIHEHHIO JAOOPAaTOPHBIX XMMHUYECKHUX ONBITOB IO IOJYYEHUIO M COOMpPAHHIO ra3000pa3HbIX BELIECTB
(BogopoJa M KHMCIOPOJa), IPUTOTOBICHHUIO PACTBOPOB C ONPEAEIEHHON MaccoBOM Jojield pacTBOPEHHOIO BEIECTBA, INIAHUPOBATh M MPOBOIAUTH
XUMUYECKHUE SKCIEPUMEHTHI 110 Paclio3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT ¢ MOMOILBIO MHIUKATOPOB (JakMyc, (GeHOI(PTaIenH, METHIOPAHX U

ApYTHe).

K KOHIY O6y‘~ICHI/I${ B 9 KJ1acce IMPEAMCTHBIC PC3YIIbTAThI HA 0a3oBOM YPOBHEC JOJIZKHBI OTPAXKATH C(bOpMHpOBaHHOCTB y 06yqafomnxc51 YMGHPII;'I:

PaCKpbIBAaTb CMBICII OCHOBHBIX XUMHUYCCKUX MOHSTHI: XUMHWYECKUHN 9JICMCHT, aTOM, MOJICKYJIa, NOH, KaTUOH, aHUOH, IIPOCTOC BCIICCTBO, CJIOKHOC
BCIICCTBO, BAJICHTHOCTDb, SJICKTPOOTPULATCIIbHOCTD, CTCIICHb OKUCIICHUS, XUMHUUYCCKasA pCaKIA, XUMHUYCCKad CBA3b, TETJIOBOH 3(1)(1)6KT p€akKunun, MOJIb,
MOJ'I?IpHHﬁ O6’BéM, pacTBOP, DJICKTPOJIUTHI, HEQJICKTPOJIUTHI, SJICKTPOJIUTHICCKAd JUCCONHUAIUA, pCAKIUHU HOHHOTO O6MeHa, KaTaJin3aTop, XUMHUUICCKOC
PpaBHOBECHC, 06paTI/IMBIe u H606paTI/IMBIe peaKknuu, OKHUCIIUTCIIbHO-BOCCTAHOBUTCIILHBIC PCEAKIHNU, OKHCIIMTECIIb, BOCCTAHOBUTCIIb, OKHUCJICHUC U
BOCCTAHOBJICHHUC, AJIJIOTPOIIN, aM(bOTepHOCTL, XUMHUYCCKas CBA3b (I(OBaJ'IeHTHaSI, HOHHasd, MeTaJ'IJ'II/ILIeCKaH), KpHUCTAJNINYCCKasd peméTKa, KOppOo3usa
MCTAJUIOB, CILJIaBbl, CKOPOCTb XUMHYECKOMN pCaKknuu, nmpeaACJIbHO JOIMYCTUMAasA KOHICHTpAA HI[K BCIICCTBA,
HIUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMHWYCCKUX MOHATHUH U MPUMCHSTL 3THU NNOHATUSA TPHU OITMCAHUH BCHICCTB U UX npeBpameHI/Iﬁ;
HCIIOJIb30BATH XUMHUYCCKYHO CUMBOJIUKY JJId COCTABJICHUA (I)OpMyJ'I BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ;

14



ONPEEATh BAJIEHTHOCTh U CTENEHb OKMCIEHHS XUMHUYECKUX 3JIEMEHTOB B COEAMHEHUAX pPa3IMYHOIO COCTaBa, IPHUHAJUIEKHOCTb BEIIECTB K
oTpeeIEHHOMY KJIACCY COSAMHECHMIA TI0 (OopMYysIaM, BUJl XUMHUECKOH CBSI3H (KOBAJICHTHAS, MOHHAS, METAJUTNYECKAs) B HEOPraHUYECKUX COSTMHEHUSX,
3apsii MOHA MO0 XMMHUYECKOW (opmyse, XapakTep Cpeibl B BOJHBIX PAacTBOPAaX HEOPraHMYECKUX COCAMHEHHH, THIl KPUCTAJUIMYECKON PEIIETKU
KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbici [leproanueckoro 3akona [I. . MenneneeBa U 1€MOHCTPUPOBATh €0 MOHMMAaHME: ONMUCHIBATH U XapaKTEPU30BaTh TAOIMUYHYIO
¢dopmy Ilepromuueckoil CUCTEMBl XMMHUYECKUX DJIEMEHTOB: pasziiMuaTh MOHITUS «TJIaBHas moArpymnmna (A-rpynma)» u «mobounas moarpymma (b-
rpyImna)», Majible ¥ OOJIbIINE MTEPHO/IbI, COOTHOCUTH 0003HAYCHHS, KOTOPBIE UMEIOTCS B IEPUOIMYECKON TaONunIle, C YUCIOBBIMU XapaKTEPUCTUK AMU
CTPOCHHUS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTAB U 3aps[l AIpa, 00IIee YHCIIO 3JICKTPOHOB U PACIIPEETICHHE UX 110 SJICKTPOHHBIM CJIOSIM), OOBSCHSTH
o011Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB M UX COEIMHEHUI B IIPEJesIax MaJIbIX MIEPHOJIOB U IIIaBHBIX HOJATPYIII ¢ Y4ETOM CTPO €HUS
UX aTOMOB;

KJIaCCU(UIMPOBATh XUMHYECKUE DJIEMEHTbI, HEOPraHUYECKUE BEIECTBA, XUMHUYECKHE peaKkUHUH (110 YMCIy U COCTaBY YYAaCTBYIOLIMX B peakUuu
BEIIECTB, 110 TEINIOBOMY 3(P(PEKTy, 0 N3MEHEHUIO CTENIEHEN OKUCICHHSI XUMUYECKHX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 00IIME U CHEU(PUUECKHe XUMUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPXKAasl OIK CaHUE IPUMEpaMHU
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEaKLIN;

COCTaBJISATh YPAaBHEHHUS AJIEKTPOJUTUYECKON JUCCOIMAIINY KUCIIOT, IIeJI0Yell U COJIel, MOJIHbIE U COKpAIlI€HHbIE YpaBHEHUS PeaKIMii HOHHOTO OOMEHa,
yYpaBHEHHUS peaKuil, MOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXK/y BELIECTBAMH Pa3IUYHbIX KJIACCOB;

PacKpbIBaTh CYHTHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI OCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO OanaHca ATUX PeaKInii;
IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXKHOCTH IPOTEKAHUS XMMHUYECKUX MPEBPALICHUN B Pa3JINYHBIX YCIOBHSIX;
BBIUUCIIATE OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MacCOBYIO JOJK0 XMMUYECKOIO 3JIE€MEHTa N0 (hopMyse COeIMHEHMS,
MaccOBYIO JIOJIIO BEILECTBA B PaCTBOPE, MPOBOANUTH PACUETHI II0 YPaBHEHUIO XUMHUECKOH PEaKIUH;

coOuoaThk MpaBWiia MOJb30BAaHUSA XMMHUYECKON NOCYJOW M Ja0OpaTOpHBIM 00OPYIOBaHMEM, a TAKKe IpaBHUia OOpallleHHs C BELIECTBAMU B
COOTBETCTBUU C HHCTPYKLHUSAMHU I10 BBIIIOJHEHHIO JIAOOPATOPHBIX XUMUUECKUX OIBITOB IO MOIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

IIPOBOJIUTH PEAKLIUH, MOJATBEPXKIAIOIINE KaUeCTBEHHBIM COCTaB PAa3JIMYHBIX BELIECTB: PACHO3HABATH ONBITHBIM IYyTEM XJIOpPUA-, OPOMHUI-, HOAUI-,
KkapOoHat-, pochat-, cuauKar-, Cyib}ar-, THIPOKCHI-MOHBI, KATHOHBI aMMOHMSI M HOHBI U3Y4EHHBIX METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PaCTBOpax
HEOPraHU4eCKUX BEIIECTB;

IIPUMEHATh OCHOBHBIE OTIEpAlIMU MBICIIUTENILHOMN JIESTEIbHOCTH — aHAJIN3 M CUHTE3, CPaBHEHUE, 000011IeHNe, CUCTEMATH3allHI0, BbISIBICHUE IPUUYMHHO-
CIICZICTBEHHBIX CBSA3€M — JUIsl M3YyueHHs] CBOMCTB BELIECTB U XUMHUECKUX pPEaKLUM, €CTECTBEHHO-HAy4YHbIE METOJbl MO3HAaHWA — HaOJIOJCHUE,
U3MEpEHNe, MOICTMPOBAHUE, SKCIEPUMEHT (pealbHbI U MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosau4iecTBo 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM K n DJIeKTpOHHbIe (L (POBbHIE)
n/n | NporpamMmabl Beero OHTPOJIbHbIE PAKTHUCCKUE | 5ha30BaTeIbHBIE pecypebl
padoTsbI padoThI
Pa3nea 1. IlepBoHayajibHble XHMHYECKHE MOHATHS
XuMus — BakHas 00JIACTh €CTECTBO3HAHUS U https://lesson.academy-
1.1 . 5 0 2 content.myschool.edu.ru/04/08
MPAKTUIECKON JCSITEILHOCTH YEeIIOBEKA
1.2 BemecTBa n xumMudeckue peaxkiuu 15 1 0 https://lesson.academy-
' B peaxil content.myschool.edu.ru/04/08
Wroro mo pazueny 20

Paspnen 2. BaxHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB

https://lesson.academy-
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6 0 0 content.myschool.edu.ru/04/08
https://lesson.academy-
2.2 Bonopona.ITonstie o KUCIOTax U COMAX 8 0 1 content.myschool.edu.ru/04/08
https://lesson.academy-
2.3 Bopna. PactBopsl. [TonsiTie 06 ocHOBaHUAX 5 1 1 content.myschool.edu.ru/04/08
OCHOBHBIE KJIaCChl HEOPTaHUYIECKUX https://lesson.academy-
2.4 . 11 1 1
COEIMHEHU I content.myschool.edu.ru/04/08
Uroro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnyeckasi cucrema xummueckunx 3jeMeHToB . U. MennaeneeBa. CtpoeHne arToM0B. XMMHUYeCKasi CBA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

ITepuoauueckuii 3akoH u Ileproauueckas ]
https://lesson.academy-
3.1 cucTeMa XuMu4yeckux sneMenToB /I, U. 7 0 0
content.myschool.edu.ru/04/08
Mennene-esa. CTpoeHue aToma
XuMnyeckas cBs3b. OKHUCIUTEIBLHO- https://lesson.academy-
3.2 8 1 0
BOCCTaHOBUTEJILHBIC PEAKIIHH content.myschool.edu.ru/04/08
Hroro no paszneny 15
PezepBHOE Bpemst 3 0 0
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https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME 68 4 >
9 KJIACC
KoJunyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM K n DJIeKTpOHHbIe (L (POBbHIE)
n/n NMPOrpaMmblI Bcero OHTPOTLHBIC PAKTHHECKHE | oGpasoBaTenbHbIe pecypeh
padoTsbI padoThI
Pa3nes 1. BemecTBo H XMHuyeckue peakuuu
[ToBTOpEHUE 1 yriyOieHne 3HaHUH OCHOBHBIX https://lesson.academy-
1.1 5 1 0
pasziesnioB Kypca 8 Kiacca content.myschool.edu.ru/04/09
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX https://lesson.academy-
1.2 . 4 0 0
peakmuii content.myschool.edu.ru/04/09
DIEKTPOJUTHYECKAS TUCCOIMALINS. https://lesson.academy-
1.3 8 1 1
XUMHUYECKHE PEaKIIMU B PACTBOPAx content.myschool.edu.ru/04/09
Wroro o pazgeny 17
Pa3nea 2. HemeTa/uibl M MX COeAMHEHUS
21 OO0r1ast XapakKTepUCTHKA XUMHUYCCKHX 4 0 1 https://lesson.academy-
' anemeHToB VIIA-rpynmel. "amoreHst content.myschool.edu.ru/04/09
o | Sl o s ; ; o | Mty
' PYTUIRL- £-€p content.myschool.edu.ru/04/09
COEJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
https://lesson.academy:-
2.3 aneMeHTOB VA-rpynnsl. A30T, pochop u ux 7 0 1 content.myschool.edu.ru/04/09
COEJIMHEHUS
24| mewewton IV Acrpynm. Yenepon n et | 8 ) 2 https/lesson.acaderny.
' PYTUTRL. POA T XP content.myschool.edu.ru/04/09
U UX COCIMHEHUS
Hroro no paszneny 25
Pa3znen 3. Merasjibl U MX COeIMHEHHUS
3.1 OO01111€e cBOIICTBA METAIIJIOB 4 0 0 https:/lesson.academy-

content.myschool.edu.ru/04/09
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https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09

3.2 Baxknein1me MeTaJUIbI 1 UX COSTUHEHUS 16 1 2 Egr?ts(’agtler;i/(;&?gg?ggjv;u 104/09
Wroro mo pazneny 20
Pazjnen 4. Xumus n okpyzkamonias cpeaa
4.1 BemecTBa 1 Marepualibl B )KU3HU YEIIOBEKA 3 0 0 https://lesson.academy-
content.myschool.edu.ru/04/09
Wroro mo pazueny 3
PesepBHOE Bpems 3 0 0
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOTPAMME
MNOYPOUYHOE IIJIAHUPOBAHHUE
8 KJIACC
KoauuecTBo yacon
e Tema ypoka Kontpoasbnbie | IlpakTuyeckue Aara UIEKTPOHHEIC WHPPOBEIC
n/n Bceero H3YYeHU S o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTbI
IIpeamer xumuu. Pojbp xumun https://academy-
1 B JKU3HM uenoBeka. Tena u 1 0 0 03.09.2024 | content.myschool.edu.ru/lesson/9ee6fd8e-
BEIECTBA cc81-420c-ab3b-7c5¢3a618bc3
[TonsiTHE 0 METOAAX MO3HAHHMS https://academy-
2 1 0 0 06.09.2024 content.myschool.edu.ru/lesson/d6cb67f7-

B XUMHUHU

9858-4e35-a376-a9c667da2315
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https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315

[Tpaktuyeckas padora Ne |
«[IpaBuna paboTsl B

https://academy-

3 1a00paTOPHH U TIPUEMBI 10.09.2024 content.myschool.edu.ru/lesson/93666066-
oOpareHus ¢ 1abOPaTOPHBIM 14b0-4623-9348-163e1b246aea
000pyTOBaHUEM
YwucTeIC BEIIECTBA U CMECH https://academy-

4 CriocoBir 1:3 S CMeC'eﬁ 13.09.2024 | content.myschool.edu.ru/lesson/b5788a46-

pasiiel b8b5-421¢-a520-78794f8cc321
[IpakTiueckas padora Ne 2

5 «Paznenenue cmeceit (Ha 17.09.2024 https://academy-

HpUMEPE OUUCTKH TIOBAPEHHOM A content.myschool.edu.ru/lesson/24899d03-
COJIN)» b537-43db-befl-5de8204cefd5
https://academy-

6 ATOMBI M MOJIEKYJIBI 20.09.2024 content.myschool.edu.ru/lesson/4d02584c-

e19a-4165-97f0-bfce8d7f3eel
XHAMHYECKHE DIIEMEHTEI. https://academy-

7 3HaKu (CUMBOJIBI) XUMHUYECKUX 24.09.2024 | content.myschool.edu.ru/lesson/4d02584c-
AIIEMEHTOB e19a-4165-97f0-bfce8d7f3eel

8 [IpocThie U cnoxxHbIE 27.09.2024
BCIIIECTBaA
A Mose . https://academy-

9 TeOMI;O MOJICKYIAPHO 01.10.2024 | content.myschool.edu.ru/lesson/1f6414hc-
yHenn b7a4-4e73-a823-e950b002d259
3aK0H MOCTOSHCTBA COCTaBa
BElIECTB. XMMHUUECKAS https://academy-

10 ¢dopmyna. BaneHTHOCTD 04.10.2024 content.myschool.edu.ru/lesson/08187608-
ATOMOB XMMHUYECKHUX 02b3-4c05-b334-90c71cdd824b
3JICMCHTOB
OtHOcHTenbHAS AaTOMHAS https://academy-

11 macca. OTHOCHTENbHAS 15.10.2024 content.myschool.edu.ru/lesson/7e6f61de-
MOJICKYJISIpHAs. Macca 5ea6-46df-82b6-e5c6ed877a09
M https://academy-

12 accoBas IO XHMITACCKOTO 18.10.2024 content.myschool.edu.ru/lesson/527cf9e7-

9JICMCHTA B COCAMHCHNU

1c21-49a4-866¢-9c20f0a1585e
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https://academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/1f6414bc-b7a4-4e73-a823-e95db002d259
https://academy-content.myschool.edu.ru/lesson/1f6414bc-b7a4-4e73-a823-e95db002d259
https://academy-content.myschool.edu.ru/lesson/1f6414bc-b7a4-4e73-a823-e95db002d259
https://academy-content.myschool.edu.ru/lesson/08187608-02b3-4c05-b334-90c71cdd824b
https://academy-content.myschool.edu.ru/lesson/08187608-02b3-4c05-b334-90c71cdd824b
https://academy-content.myschool.edu.ru/lesson/08187608-02b3-4c05-b334-90c71cdd824b
https://academy-content.myschool.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
https://academy-content.myschool.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
https://academy-content.myschool.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
https://academy-content.myschool.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e
https://academy-content.myschool.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e
https://academy-content.myschool.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e

KomnnuectBo Bemiectsa. MoJib.

https://academy-

13 M 22.10.2024 content.myschool.edu.ru/lesson/38e680fe-
o/vipHad Macea 524d-472d-a431-935h8a5f848a
dusnyecKre 1 XUMUYECKUE https://academy-

14 SBJIICHUS. XUMHUYECKas 25.10.2024 content.myschool.edu.ru/lesson/f8ch6a2c-
peaxnus 5e34-41ce-8bc6-388580667143
[Tpu3Haku U ycIoBuUs https://academy-

15 MPOTEKAHUSI XUMHUUECKHX 29.10.2024 content.myschool.edu.ru/lesson/4da7eble-
peakiuii c088-42e8-ae14-bfac9al67e4
3aKOH COXpaHEHUS MACChI https://academy-

16 BelecTB. XMMHYECKHE 01.11.2024 content.myschool.edu.ru/lesson/b72d5bbf-
YpaBHCHHS 065c-4c51-be9d-56349d4e4f7a
Do

17 aBHeHHI;M IMITIECKIX 05.11.2024 | content.myschool.edu.ru/lesson/dea9b4e0-
ypapHer £670-468d-be30-b8425795b880
pPCaKIun
Knaccupukarus XaMHIeCKUX https://academy-

18 peakmuii (CoenHEHHUS, 08.11.2024 content.myschool.edu.ru/lesson/b5cbbe71-
Pa3I0KEHHs, 3aMELLIEHHS, o 093e-492d-be67-c766a95bc03d
oOmMmeHa)

M. B. JIoMOHOCOB — y4YEHBIIi- https://academy-
19 SH. Hi{ﬂone et O6qu CHIC 12.11.2024 content.myschool.edu.ru/lesson/e093dccf-40f3-
H AT Her o 4242-h78a-9f426bbd9d5f
1 CUCTECMaTHU3aliad 3HAaHUN
Kontponsnas padora Nel mo

20 TeMme «Belecrsa u 15.11.2024
XUMHUYCCKUC PCAKIIUI)

Bo3nyx — cmech razos. https://academy-

21 CoctaB Bo3ayxa. Kucinopon — 26.11.2024 content.myschool.edu.ru/lesson/1d86d0c0-
3JIEMEHT U MPOCTOE BEIIECTBO. o f430-4d90-9bc3-f263746fdb06
Os3on
DuU3NYECKUE U XUMUYECKU https://academy-

22 SMHCCKUC cexue 29.11.2024 | content.myschool.edu.ru/lesson/1fala62d-

CBOICTBa KUCIIOpOJia (PeaKkuuu

1abb-4a2a-b0d2-094227d15a70
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https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
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https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d
https://academy-content.myschool.edu.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d
https://academy-content.myschool.edu.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d
https://academy-content.myschool.edu.ru/lesson/e093dccf-40f3-4242-b78a-9f426bbd9d5f
https://academy-content.myschool.edu.ru/lesson/e093dccf-40f3-4242-b78a-9f426bbd9d5f
https://academy-content.myschool.edu.ru/lesson/e093dccf-40f3-4242-b78a-9f426bbd9d5f
https://academy-content.myschool.edu.ru/lesson/1d86d0c0-f430-4d90-9bc3-f263746fdb06
https://academy-content.myschool.edu.ru/lesson/1d86d0c0-f430-4d90-9bc3-f263746fdb06
https://academy-content.myschool.edu.ru/lesson/1d86d0c0-f430-4d90-9bc3-f263746fdb06
https://academy-content.myschool.edu.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://academy-content.myschool.edu.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://academy-content.myschool.edu.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70

OKHUCIICHUS, TOPEHUE).
[Tonsitrie 06 okcugax

CrniocoOsbI mosryyeHus
KHCJIOPOJa B J1a00paToOpuu 1

https://academy-
content.myschool.edu.ru/lesson/8ceac680-

.12.2024

23 | HpoMbimenHoCTH. 03.12.2024 | g78-467¢-9583-7ace80a934e3
IIpuMeHeHne kucnopoaa
TemnoBoit a3¢dexT https://academy-

XUMHUYECKON peaKilvy, content.myschool.edu.ru/lesson/9eb6a556-

24 MOHSATHE O TEPMOXUMHYECCKOM 06.12.2024 26c¢d-4113-b6df-cd534e62b05e
ypaBHeHI/II/I, 9K30- U
3HHOTepMI/I‘I€CKI/IX peaKHI/IﬂX
Tonnuso (HedTh, Yroib u https://academy-

o5 MeTam). 3ar ﬂgHe’g;e BOAIVXE 10.12.2024 content.myschool.edu.ru/lesson/8ceac680-

- 2arp Ayxa, e 8e78-467¢-9583-7ac88ba934¢e3
CrocoObI €ro MPeIOTBPAIICHHS
THGI;?:ZP;:;Ka:If;fSITa Ne 3 mo https://academy-
26 cobiba eyq oD 13.12.2024 content.myschool.edu.ru/lesson/58cce711-
MPpAHHe KHCIOPOZa, 1b81-4d4a-8e80-27e051fcadf0
I/I3yquI/Ie €0 CBOUCTB»
Bomopoa — snmemMeHT u https://academy-

27 IIPOCTOE BEILECTBO. 17.12.2024 content.myschool.edu.ru/lesson/54f51078-
Haxosxaenue B mpupoe dbab-48a7-9aed-e50512952959
dusznyecKue U XUMHUUIECKUE https://academy-

28 CBOMCTBa BOJOPOJIA. 20.12.2024 | content.myschool.edu.ru/lesson/54f51078-
[TpuMeneHue Bogopoa dbab-48a7-9aed-e50512952959

https://academy-

29 [ToHATHE O KUCIOTaX U COJISIX 24.12.2024 content.myschool.edu.ru/lesson/565f0aac-

£363-4e13-8724-e7d83828b4el
CrocoObl MoNy4YeHUs htips://academy-

30 32 27.12.2024 | content.myschool.edu.ru/lesson/d1760e9c-
BOJIOpOJIa B TAOpatopuH 4d36-49b3-b1f5-c6e5a2038F9
ITpakTuueckas padora Ne 4 o https://academy-

31 p CCkait paboTa A2 4 10 10.01.2025 | content.myschool.edu.ru/lesson/d1760e9c-

TEMC «HOJ’Iy‘-ICHI/IC u

4036-49b3-b1f5-c6e5ea2038f9
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cobupanue BOJAOPOIa,
W3YyYECHHUE ET0 CBOMCTB)

MoutsipHbIii 00BEM Ta3oB. https://academy-
32 Jaxon ABOrANDO 14.01.2025 content.myschool.edu.ru/lesson/e9564d05-
AP abea-455d-9367-3a872d0dec7b
Brrunciienns o0néma, )
KOJIMYECTBA BEIECTBA ra3a 110 https://academy-

33 T HABCCTHOMY KOIIHOCTE 18.01.2025 content.myschool.edu.ru/lesson/dea9b4e0-
benteetna nm Z%éMy y £670-468d-be30-b8425795b880
Brruncnenus o066MOB ra3oB
10 YPaBHEHUIO PEAKIIUU Ha https://academy-

34 OCHOBE 3aKOHA 00BEMHBIX 22.01.2025 content.myschool.edu.ru/lesson/13556dbh3-
OTHOIIICHUU Ta30B 1863-4d5e-b13f-bc4a01f8fadb
(DI/I3I/I‘—IeCKI/Ie U XUMHNYCCKHUEC httDS://academV'

35 CBOHCTEA BOMLI 25.01.2025 content.myschool.edu.ru/lesson/399b02d8-

a b3b7-4d17-bac6-e088e08beSc5
N https://academy-
36 ch ;T;BH(I):;I;(;B?;HH' Ilonsne 29.01.2025 content.myschool.edu.ru/lesson/658d977a-
A p 29ec-4e14-9bd1-cdfdd073cd59
o o sopia

37 HEHACLILICHHLIE DACTEODLL 02.02.2025 content.myschool.edu.ru/lesson/a96f9a30-
Macco;fa o ;’emeﬂga i e eb66-4724-8171-eda3c49b3d62
pacTtBope
[Tpaktuyeckas padora Ne 5 o https://academy-
teme «IIpuroroBicHue content.myschool.edu.ru/lesson/ab9825ce-

38 PACTBOPOB C ONPEAEIEHHOM 06.02.2025 | 7a20-40e7-8294-ad1c5bc441ab
MacCOBOM oyel
paCTBOpéHHOFO BCIIECTBa»

KontponbHas padota Ne2 mo https://academy-
39 teme «Kucmopo. Bomopos. 09.02.2025 content.myschool.edu.ru/lesson/6ela27cf-e0fb-

Bona»

441b-98e7-db66df55eaea
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https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
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https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/6e1a27cf-e0fb-441b-98e7-db66df55eaea
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https://academy-content.myschool.edu.ru/lesson/6e1a27cf-e0fb-441b-98e7-db66df55eaea

Okcuapl: COCTaB,

https://academy-

40 KIaccuuKaIus, 12.02.2025 content.myschool.edu.ru/lesson/b77198d7-
HOMEHKJIATypa 0ff1-43ff-9afa-a217fbd49451
41 O CHOBHLIX I aJL dore ’me 15.02.2025 content.myschool.edu.ru/lesson/b77198d7-
P 0ff1-43ff-Oafa-a217fbd49451
OKCHUI0B
OcHOBaHU: COCTAaB, https://academy-
42 KJaccuuKarms, 25.02.2025 content.myschool.edu.ru/lesson/704f2053-
HOMEHKJIaTypa ba7d-4e88-9240-ec5047c3ab94
Tlo eHre U XUMHUUECKUE https://academy-
43 CBO?';Ba S 28.02.2025 | content.myschool.edu.ru/lesson/ed900a27-
2af0-4c09-b273-a8d554826e6a
Kucnotsl: cocras, https://academy-
44 KIaccuuKaIus, 04.03.2025 content.myschool.edu.ru/lesson/8a745728-
HOMEHKJIaTypa b0c2-4fd7-a4b5-a53a03aa57bb
I https://academy-
45 . %J{ycqelzne 2 ’;HMH%CKHC 11.03.2025 | content.myschool.edu.ru/lesson/e5512262-
BOMCTBA KHCIOT 5951-4dc0-9449-c580929fc13d
gg;gl{(g:f Hze)énocofim https://academy-
46 o GHMYEH’M s 14.03.2025 | content.myschool.edu.ru/lesson/ba634702-
yq ’ f7e9-4ba2-aa5f-1bd600b01f80
CBOHUCTBA
ITpaktuyeckas pabora Ne 6. https://academy-
Perrenue sKcriepruMeHTaIbHBIX content.myschool.edu.ru/lesson/1a488696-
47 3azma4 o teme «OCHOBHBIE 18.03.2025 3112-4ddc-b835-fa0cf807a743
KJIaCCbl HCOPraHU4YCCKUX
COEIUHEHUIN
FCHCTI/I‘{eCKaH CB3b Me)KI[y httpS://academv-
48 KITACCAMI HEOPraHHHIECKIX 21.03.2025 content.myschool.edu.ru/lesson/bf75933f-f74c-

COEeIMHEHUN

45af-8de9-45825e060659
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O06o0611eHNE U

https://academy-

49 CHCTOMATHAALIA SHAHI 25.03.2025 content.myschool.edu.ru/lesson/bf75933f-f74c-
H 45af-8de9-45825e060659
KonTpomasnas padora Ne3 mo https://acadernv— | I
50 Tente "OCHOBHLIE KIIACCLL 28.03.2025 content.myschool.edu.ru/lesson/48027c6a-
on b989-44f8-a53a-f01052258532
HeOpFaHI/I‘ICCKI/IX COCAMHCHUU
[lepBblie MOTBITKH https://academy-
51 KIaccu(UKAIUH XUMHUECKUX 01.04.2025 content.myschool.edu.ru/lesson/4d3fb871-
sneMeHToB. [loHsATHE O T b36f-4c15-9f78-1e95ab89c35f
rpyrmax CXOOHBIX DJICMCHTOB
[Tepuonnueckuii 3aKOH U htips://academy-
n content.myschool.edu.ru/lesson/edd298d0-
52 Xﬁﬁﬁiiffﬁiii"e ;ﬁ;ﬁﬁaﬂ - 04.04.2025 | 0587-4343-b208-he652591722d
Menneneesa
53 [Tepuonpl, rpyniebl, 15.04.2025
IO AT PYIIIIEI
https://academy-
54 ST?;;EIT:?MCIZOC;SE?B 18.04.2025 content.myschool.edu.ru/lesson/62albb70-
ACp- 314d-4f30-986d-16e4ccedfbfs
CTpoeHHe SIIEKTPOHHBIX https://academy-
55 000JI0YEK ATOMOB JIEMEHTOB 22 04.2025 content.myschool.edu.ru/lesson/62al1bb70-
[Mepuomuueckoii cucremsl 1. T 314d-4f30-986d-16e4ccedfbfs
. Menneneena
o0 AMeMEHTA 0 Gro hitps://academy.-
content.myschool.edu.ru/lesson/b9c49a79-
> E‘;;’g;‘;ﬁzlfoﬂ cxcrene I 25042025 | 70t6-4ace-9394-748241abd2d0
. MenneneeBa
3nauenue [lepuoauyeckoro https://acader::v- lLed Il /62b40b
57 3aKOHa JUIA PA3BUTHS HAYKH 1 29.04.2025 content.myschool.edu.ru/lesson/62b40b66-

npaktuku. J[. 1. Menzenees

be96-4b38-b773-fcad2b4f0023

24
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https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d
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https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023

— Y4€HBbIii, IEAaror u
rpak JaHuH

DNEeKTPOOTPULIATENLHOCTh

https://academy-

58 ATOMOB XMMHUYECKUX 06.05.2025 content.myschool.edu.ru/lesson/26704b07-
3JIEMEHTOB 306f-4eea-b6cf-07ef4b45928e
https://academy-

59 WoHHAas XUMUYecKas CBSI3b 13.05.2025 content.myschool.edu.ru/lesson/5d6ec675-
8622-4130-ab86-3daac2be38d0

K https://academy-

60 Xﬁ;ﬁiﬁiﬁ:’i ;‘I)i"pHa" 16.05.2025 | content.myschool.edu.ru/lesson/b9aeaa8a-fbac-

4726-b6cc-9533c98f3fa2
K https://academy-

61 Xﬁiﬁi‘é;‘;"c ::;I:H’IPH” 20.05.2025 | content.myschool.edu.ru/lesson/86bb4d13-
c935-4al14-ba35-2e492f9bd88e
https://academy-

62 Crernenp OKHACIEHUS 23.05.2025 content.myschool.edu.ru/lesson/387f490b-
5d6h-4831-h242-374c2£39102f

0 i https://academy-

63 (:{CHCCJ;H?HH;O e vea 27.05.2025 content.myschool.edu.ru/lesson/5714ad33-
BOCCTAHOBHTCIILHBIC PCAKLIH 9594-4fd7-8448-db8b184673a0
0 . https://academy-

64 KUCIAT “Héd 29.05.2025 | content.myschool.edu.ru/lesson/34d1ced3-
BOCCTAHOBUTCIH 2599-4¢31-88¢3-051182c1e65b
K o7 Nod https://academy-

65 Teﬁgi‘éfii’;ﬁz ;TTO?M‘ 1o 03.06.2025 content.myschool.edu.ru/lesson/34d1ced3-

p ’ T 2599-4¢31-88¢3-051182c1e65b

XI/IMI/I‘-IGCKaH CBs3b»

66 PesepBHriit ypok. O600mIeHE
" CUCTEMAaTU3aluuAa 3HaHPII>i

67 PezepBHblit ypok. O0o0mmeHue
" CUCTEMAaTU3aluuAa 3HaHPII>i

68 PezepHblit ypok. O0o0meHne

U CHCTeMaTHu3alMs 3HaHUH
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https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b

OBIIEE KOJIMYECTBO YACOB

1O ITPOT'PAMME 68 4 6
9 KUIACC
KoJsinyecTBo yacoB
Ne Tema vooOKa K - Mara DJIeKTpOHHbIe NN poBbIe
n/n yp Beero OHTPOJIbHbIE PAKTHUCCKHE |y vyenns o6pasoBaTe/IbHbIE pecypchbl
padoThI padoTsI
[eproanveckuii 3aKOH. 03.09.2024 | https://academy-

1 [Mepuoauyeckas cucrema 1 0 0 content.myschool.edu.ru/lesson/e5f2e5da-
XUMUYeCKuX 3aementoB J1. U. 8588-4081-9741-a3c13edd696d
MenneneeBa
32§§I12;);\4:E1:42$£ II:HI;I(SMCHCHI/II/I 06.09.2024 https://academy-

2 §HEMOHTOB HEDBLIX TDEX 1 0 0 content.myschool.edu.ru/lesson/6e136259-

PBEI TP 0b9f-44a4-9892-4a0d5d05ef27
MIEpPHOJIOB
Knaccudukarus u 10.09.2024 | https://academy-

3 HOMEHKJIaTypa 1 0 0 content.myschool.edu.ru/lesson/d77750e6-
HEOPraHWYeCKUX BEIICCTB 09f3-405a-802a-da9835991288
Buibl XMuMUYECKON CBA3U U 13.09.2024 https://academy-

4 THIIBI KPUCTAJTHYECCKUX 1 0 0 content.myschool.edu.ru/lesson/81f9eala-
peméToK d0c5-4e6e-8233-3feQef24abfe
Kontponbras padorta Nel o 17.09.2024
teme «IloBTOpenue u

5 . 1 1 0
yriayOJieHne 3HaHUH OCHOBHBIX
pas3zesioB Kypca 8 Kiaccay
Knaccupukanus XUMHIECKUX 20.09.2024 https://academy-

6 peaKIuii Mo pa3IMIHBIM 1 0 0 content.myschool.edu.ru/lesson/73cfefbd-
IIpU3HAKaM cfb6-4e9f-992d-a32958ee6bfb

7 DCAKILIH. 1 0 0 content.myschool.edu.ru/lesson/66256d83-

IloHsATHE O TOMOT€HHBIX B
ICTCPOTCHHBIX PCAKIIUAX

2d71-4b3a-ab7b-5da241324b8f
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https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f

TlousiTie 0 XUMHYECKOM
paBHOBecuu. DaKkTOpBHI,
BJIMSIFOLIME HA CKOPOCTh

27.09.2024

https://academy-

8 UMIECKOM DEAKII Tl content.myschool.edu.ru/lesson/f68b3764-
peaxil 33e0-479f-9276-86ad520fd687
ITOJIOKCHHUEC XUMHNYCCKOT O
paBHOBCCI/Iﬂ
OKHCTHTLHO- 01.10.2024 https://academy-

9 el content.myschool.edu.ru/lesson/e3c5ce58-
POCCTATIOBHTEIPHBIE peartiin baf7-46ec-b763-69bad664990e
Teopus dIEKTPOTUTHUECKOH 04.10.2024 | https://academy-

10 muccormannu. CUIbHBIE U content.myschool.edu.ru/lesson/76ee69bb-
cl1a0bIe IIEKTPOIUTHI 9df2-4470-82ec-26957b8b25¢c0

15.10.2024 https://academy-
11 WoHHbIe ypaBHEHUSI peaKIuii content.myschool.edu.ru/lesson/659¢c574b-
8a01-45e0-a397-18505ac007ec
XUMHUYECKHUE CBOUCTBA KUCIIOT 18.10.2024
W OCHOBAHUU B CBETE https://academy-

12 MIPECTaBICHHIA 00 content.myschool.edu.ru/lesson/47d6af1b-
AIIEKTPOJTUTHYCCKOM 698a-4050-8872-a5372d5ab4ae
JUCCOILUAlMU
XuMuueckue CBOMCTBA COJIEH B 22.10.2024 )

CBETE MPEACTABICHUI 00 https://academy-
13 S TeKTDONHTHICCKO content.myschool.edu.ru/lesson/e7aba987-
P f351-4d05-a264-0ba234f49ffd
JUCCOLMalMU
25.10.2024 https://academy-

14 [ToHsiTHE O THAPOIIU3E CONEH content.myschool.edu.ru/lesson/c7318b9d-

2aae-4bc2-89e8-2103e0868c46

15 O00011IeHNE U CUCTEMATH3ALIUSI 29.10.2024
3HAaHUH
[Tpaktudeckas padora Ne 1. 01.11.2024 https://academy-

16 «Perenue content.myschool.edu.ru/lesson/22be6efd-

OKCIICPUMCHTAJIbHBIX 3a1a49»

b011-429b-b0d0-a6782513e849
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https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
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https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849

KonTtponsHas padora Ne2 mo

05.11.2024

TeMe «IJIEKTPOJIUTUYECKAS https://academy-

17 HCCOLALISL. X HMIICCKIE content.myschool.edu.ru/lesson/0072cdc? -
Eeaxuﬁn Bu pa(.:TBopax» acld-44dd-89c7-9f1d1eb70b20
OO0r1ast xapakKTepUCTHKA 08.11.2024 | https://academy-

18 raJIOr€HOB. XUMUUYECKHAE content.myschool.edu.ru/lesson/b6086ed4-
CBOWCTBA Ha IpUMEPE XJI0pa £33e-499f-8ce6-eb946e07acde
XnopoBogopoa. CosnsHast 12.11.2024 .

KHCJIOTa, XUMHUYECKHE htips://academy-

19 CBOHCTBA. HOTVICHIE content.myschool.edu.ru/lesson/64fd0e7e-
piCHoIIe YHCHHC, 75b9-40f7-a675-cf7e62aad0e2
[Tpaktuueckast pabota Ne 2 o 15.11.2024 . :
teme «llonmyueHnue coistHOM https://academy

20 CHCIOTLL HaVIeHIe 68 content.myschool.edu.ru/lesson/2fa56edb-
N v 24b8-48de-8807-edb0b851cab9
Boruncnenus no ypaBHEeHUsIM 26.11.2024 . :

XUMHUUYECKUX PEaKINH, eClu https://academy

21 OITHE 13 DEAFCHTOR T B content.myschool.edu.ru/lesson/51e2d5cf-
n)j@mep 8 2222-490b-8dc0-87fcc8772b6

29 OO6mrast xapakTepucTUKa 29.11.2024
a1eMeHTOB VIA-rpyIibl
AmtoTponHbie MOAUBUKAITTT 03.12.2024 . :
cepnl. Haxoxnenue cepsol 1 € https://academy

23 COCMHCHI 5 HIDHDOLC content.myschool.edu.ru/lesson/f92ea7c9-
o ﬁmecme CBgﬁfT ;‘a cepst £3a6-4195-b341-a61e3¢2490d3
CepoBoopoi, CTpOCHHE, 06.12.2024 | https://academy-

24 bu3nYecKre 1 XUMHYCCKHUEC content.myschool.edu.ru/lesson/fd25ba95-
CBOMCTBA 73b0-44d5-9db8-0ce613a77hab
Oxkcunpl cepol. CepHast 10.12.2024 httos:

ttps://academy-
25 KHCIIOTA, (PU3IIECKUE 1 content.myschool.edu.ru/lesson/d4e05dbf-

XUMHWUYCCKHEC CBOI‘/’ICTBa,
IMPUMCHCHHUC

2615-4c45-9a39-622664355136

28
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https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
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https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136

XUMHUYECKUE PEaKIUH,
JIEKAIIME B OCHOBE
MPOMBIIIJIEHHOTO CII0Cc00a

13.12.2024

https://academy-

26 MOJIy4eHHSI CEPHON KHCIIOTHI. content.myschool.edu.ru/lesson/9588fc67 -
XUMHYECKOE 3arpsi3HCHUE 1413-4346-b2cc-8ec54cl6bbal
OKpYKaroLEen CpeJibl
COCITMHEHUSIMU CEPBI
BErICIIeHIe MACCOBOM TOMM 17.12.2024 | https://academy-

27 BLIXOA TIDOIVKTA Dedk i " content.myschool.edu.ru/lesson/b44706e-

A8 TIpoJyiera peastt efe8-4ech-h626-ff9710eea806
OO6mras xapakTepucTuKa 20.12.2024
aneMeHTOB VA-rpymisl. A30T, https://academy-

28 pacnpocTpaHeHHe B IPUPOJIE, content.myschool.edu.ru/lesson/7d4d7a30-
bu3nyecKre 1 XUMHUECKUE 3c8e-4ea9-a5b0-c9cf7c36a42f
CBOICTBA
AMMHuaK, ero pu3nYecKue u 24.12.2024 | https://academy-

29 XMMHUYECKHE CBOMCTBA, content.myschool.edu.ru/lesson/4ebd4383-
MOJTy4eHHE U PUMECHEHHUE 2a33-401d-bb2b-77902435d54d
[TpakTruueckast padota Ne 3 o 27.12.2024

30 teme «[lonydenne ammuaka,

W3yYEHHUE €r0 CBOMCTBY
A30THas KHCIOTa, €8 10.01.2025

31 (hU3UYEeCKUEe U XUMHUYECKUE
CBOICTBa
Hcnonp30BaHne HUTPATOB U 14.01.2025
coJieli aMMOHUS B Ka4eCcTBe

32 MUHEPAJIbHBIX YIOOPEHUIA.

XUMHUYECKOE 3arpsi3HeHnE
OKpY’KaIoIel cpe/ibl
COEJIMHEHUSIMU a30Ta
Doton o fotons (9
33 P ’ content.myschool.edu.ru/lesson/32660a47 -

(I)I/IBI/I‘-ICCKI/IC U XUMHWYCCKHEC
CBOﬁCTBa, TTOJIYYCHUC

4080-456b-a005-4bc477563aal
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https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1

Ncnonb3oBanue pocdaTtos B 22.01.2025 | https://academy-

34 Ka4eCTBE MUHEPaJIbHBIX content.myschool.edu.ru/lesson/cde32b7e-
ynoOpeHuil. 3arps3HeHue 8b4c-4d10-8889-349a85b995b5
IPUPOTHOM cpenpl hocdaramu
Yraepo, pacipocTpaHeHHE B 25.01.2025 | https://academy-

35 npupoje, Guznveckue u content.myschool.edu.ru/lesson/02e87919-
XMMHYECKHE CBOMCTBA 08b3-4f95-bb96-2b66feedd526
Oxkcuppl yriaeponaa, ux 29.01.2025
bu3nIecKre 1 XUMHUECKUE https://academy-

36 CBOWCTBA. DKOJOTUYECKHUE content.myschool.edu.ru/lesson/52ale7be-
po0JIeMbl, CBSI3aHHBIC C 12¢9-4a16-8953-4d1cec58396b
okcusom yriepona (I1V)

02.02.2025 | https://academy-
37 VYroJibHasE KUCIOTA U €€ COMH content.myschool.edu.ru/lesson/78ad63f8-
6e16-4cbe-bald-4cfcf033cl4e
[Tpaktrudeckas padora Ne 4 o 06.02.2025

38 teme "TloaydeHue yriaeKucioro https://academy-
raza. KauectBeHHast peaxiiust content.myschool.edu.ru/lesson/ab5d6455-
Ha KapOOHAaT-HOH" a0ea-4f28-8617-07a52ad8f618
[lepBoHaYanbHBIE MOHATHS 00 09.02.2025 | https://academy-

39 OpraHUYeCKUX BEIIECTBaX Kak content.myschool.edu.ru/lesson/579aabf2-
0 COEIMHEHHUSAX yriiepoaa 3852-435f-9¢34-bal273fd9a7a

12.02.2025 | https://academy-
40 KpemHuuii 1 €ero coeIuHeHus content.myschool.edu.ru/lesson/40740cc9-
19ea-472e-ab4f-ade3dad50168
T
41 784 [0 TeMe <333>KHGI71LHI/IC content.myschool.edu.ru/lesson/542fhae4-
8 bed1-463f-a2f8-ec775877b977
HEMCTAaJIJIbI 1 UX COCOAUHCHU )
KontponpHas padota Ne3 mo 25.02.2025 | https://academy-
42 TeMe «BakHel1e HeMeTaslTbl content.myschool.edu.ru/lesson/d9ed76cc-

1 UX COCAUHCHUS)

4eed-488b-aabl-dacfh9883eda
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https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda

OO1as xapakTepuCcTUKa
XUMHUYECKHUX JIIEMEHTOB —

28.02.2025

MeTaJI0B. MeTtasnueckast https://academy-

43 CBSI3b U METaJIINYecKast content.myschool.edu.ru/lesson/3e098831 -
KpHCTAJUINYECKas peéTKa. e7b6-4fa5-8743-6cc446e18ab6
dusuyeckue cBOUCTBA
MCTAJIJIOB
XuMmuueckue cBoiicTBa 04.03.2025

44 METAJLIOB. https://academy-

DIEKTPOXUMHUECKHUI ST content.myschool.edu.ru/lesson/902a45¢5-
HaNpPsDKEHUH METAJUIOB 6df5-418a-ba03-67calf76fla3
OO61mue cnocoObl MOTYyICHUS 11.03.2025
mertauioB. CIuiaBsl.
BBI‘-II/ICJ'IGHI/ISI 110 ypaBHeHI/ISIM
45 . )
XUMUYECKUX PEAKIIHMA, €CITH https://academy-
OJTMH U3 PEareHTOB COJICPIKUT content.myschool.edu.ru/lesson/08c4849b-
IPUMECH 39a4-477e-a190-91167c1f8674
14.03.2025 https://academy-
46 [ToHsiTHE O KOPPO3UHU METAIIIOB content.myschool.edu.ru/lesson/3d110449-
569d-4da7-8e18-2474aed96fdf
18.03.2025 | https://academy-

47 [Ienoynbie METAILIBI content.myschool.edu.ru/lesson/7d3e8ebb-

1fa4-4bfa-a855-1d970d213a82

48 OKcubl ¥ THIPOKCUIBI HATPUS 21.03.2025
H KaJlus
i 25.03.2025 | https://academy-

49 B CIOTHOSEMEIILHDIC MCTAILIBT content.myschool.edu.ru/lesson/38098433-

KAIBILIH 1 MArHiH ea37-4eda-ac90-64dc5857a2b4

50 Baxueie coenuaeHus 28.03.2025
KaJIbIUs

51 O000I11IeHIE U CUCTEMATHU3ALIUS 01.04.2025

3HAHUH
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https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4

JKEcTKOCTEL BOABI M CIIOCOOERI €6 04.04.2025 https://academy-

52 CTDAHCHIS a content.myschool.edu.ru/lesson/dbfbh6fc3-
yerp eb3e-4d6c-8965-baaaad574020
[Tpaktuyeckas pabora Ne 6 1o 15.04.2025 | https://academy-

53 Teme "YKEcTkOoCTh BOIIBI U content.myschool.edu.ru/lesson/a4452dab-
MeToIbl e€ ycTpaHeHus " 4cd2-4214-aa49-ad59868fe44

18.04.2025 https://academy-

54 AJIFOMUHHAN content.myschool.edu.ru/lesson/945e5e8e-

3770-4396-bef8-f110f22d14f4

55 AmpoTepHbIe cBOWCTBA OKCHIA 22.04.2025
M TUAPOKCHIA

25.04.2025 https://academy-
56 Keneso content.myschool.edu.ru/lesson/8f9ea2f6-
5ca2-47hf-87f2-975545b3c948
OKCHILL THADOKCHALL 1 COMI 29.04.2025 https://academy-

57 N, fa (’II) ﬁl;ene i ) m content.myschool.edu.ru/lesson/f44e6abo-

fda3-4055-8fff-a99411f84bhec

58 O0001IeHre U cUCTEMaTU3 AL 06.05.2025
3HAHUI

59 A8 [0 TeMe <FBa>I(HeI>'IIHI/Ie content.myschool.edu.ru/lesson/7222b10c-

A 2d4b-401d-90b8-b24530874d0c
METAJJIbI U UX COCIUHCHUS)
Brruncienus mo ypaBHEHUSIM 16.05.2025
XUMHUYCCKHUX peaKHHfI, CCJIN
OJIMH U3 pCarcHTOB IaH B

60 M30BITKE WIIA COJICPKUT
IIpUMECH. BeruucieHusa
MAacCOBOM JIOJIH BRIXOJa
MPOAYKTa PEaKINU

61 O00011IeHrE U cUCTEMATU3 AU 20.05.2025

3HAHUHN
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https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c

KonTtponsHas padora Ne4 mo

23.05.2025

62 Teme «Baxxuelimmne MeTauisl 1 1
X COCAUHCHUSD)

BeriectBa u Matepuaisl B 27.05.2025 | https://academy-

63 [MIOBCEIHEBHOM KU3HA 1 content.myschool.edu.ru/lesson/ch5ef102-
YyeJI0BeKa 7c42-4fcb-a89f-580ec2234cd0
N HMIECKOE 3ArDAHOHIE 29.05.2025 https://academy-

64 L P 1 content.myschool.edu.ru/lesson/6d721d3d-
OKPY/KAIOTICH CPE/Ibl 03ef-43e6-bd63-c982d34d1836
U — 03.06.2025 https://academy-

65 T P 5 1 content.myschool.edu.ru/lesson/147344d0-
DROJIOTHTICCRR TIpOBIIEM 7010-44ce-a6ad-9a78b85f4b44

66 PesepHblit ypok. O600mIeHNEe 1 06.06.2025
U CUCTEMAaTHU3AlUs 3HAHUI

67 PesepBHblit ypok. O60011eHE 1
U CUCTEMAaTU3AlUS 3HAHUI

68 PesepBubriit ypok. O6001IeHNE 1
U CUCTEMAaTU3AlUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB 68

110 ITIPOTPAMME
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https://academy-content.myschool.edu.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
https://academy-content.myschool.edu.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
https://academy-content.myschool.edu.ru/lesson/cb5ef102-7c42-4fcb-a89f-580ec2234cd0
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus, 8 knace/ I'abpuensia O.C., OctpoymoB W.I'., Cnaakos C.A., Akimoneproe oomiectBo «M3narensctBo «lIpocsenienne»
Xumus, 9 knace/ I'abpuensa O.C., Octpoymos WN.I'., Ciankos C.A., AkuronepHoe oomiectBo «M3marensctBo «IIpocBemenne
Tabmuuer: [Tepuoanyeckas cucremMa xumuaeckux smemMenToB Jl. M. Menneneesa, Tabnuia pacTBOPUMOCTH, SJICKTPOXUMHUUECKUH PsiI HANPSHKCHUST METAIIOB

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHsb. - Peanuzarnus-tpedoBanunii-OI' OC-ocHOBHOT0-00111eT0-00pa3oBanus. -MeTo 1iueckoe-
nocodue-mis-yaurens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/
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