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IHHOACHUTEJIBHASA 3ATIIMCKA

[Iporpamma 1Mo XUMHM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs COCTaBJICHAa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHONW MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npencrasieHHbIXx B PI'OC OO0, a Taxke Ha OCHOBE (QenepanbHON pabouell mporpaMMel
BOCIIMTAHUS M C Y4ETOM KOHIETIHU MPENoJaBaHus Y4eOHOTro mpeamera «XHMHUsS» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XuMuM Na€T NpEACTaBICHUE O IETAX, oOmel cTparernu OOy4eHHUs, BOCIUTAHUS H
pa3BUTHUs OOYyYarOLIUXCS CPEACTBaMU YYEOHOIrO IpEJMETa, YCTaHABJIMBAET 00A3aTEbHOE IPEIMETHOE
coJiep)KaHue, MPeJyCMaTpUBAET paclpeieiieHUe €ero Mo KilaccaM M CTPYKTypUpOBaHHME IO pasjiesiaM U
TeMaM I[porpaMMbl [0 XHMHH, OINPEIENseT KOJMUYECTBEHHbIE U KAYECTBEHHbIE XapaKTEPUCTHKHU
COJIEp)KaHUs, PEKOMEHIYEMYIO TIOCJIEeI0BAaTEIbHOCTh H3YUYEHUS XUMUU C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOIro IpoIlecca, BO3PACTHBIX OCOOEHHOCTEH oOydarolmuxcs,
OTpe/ieNiieT BO3MOXKHOCTU MpeAMeTa s pealu3aluu TpeOoBaHUIl K pe3yiabTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTelbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a Takxke TpeOOBaHMI K
pe3ynpraTaM OOydeHHsT XMMHM Ha YPOBHE ILieled H3ydeHHs IpeaMeTa M OCHOBHBIX BHUJOB Y4eOHO-
M03HABATEIbHOMN JAEATEILHOCTH 00YUaIOLIErocs N0 OCBOCHUIO YU€OHOTO COJepKAHMUSL.

3HaHME XUMHH CIYKUT OCHOBOM i (OpMHUpPOBAaHUS MHPOBO33PEHUS] OOydaroUIerocs, €ero
MPEJICTaBICHU O MaTepuaJbHOM €IMHCTBE MHpA, BAXHYIO pOJIb HUIpaloT ¢GopMupyemble XUMHUEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOLMK BEUIECTB B MPUPOJIE, O MYTAX pELICHUS
I00ATBHBIX MPOOJIEM YCTOMYHBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, TMHINEBOU M
9KOJIOTMYECKOM 06€30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peau3alii BOZMOKHOCTEH JIIsl caMOpa3BUTUS U POPMHUPOBAHUS KYJIbTYPhl INYHOCTH,
e€ oOmiel u QYHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHT BKJIa/Jl B YOPMHpPOBAHNE MBIILJICHUS U TBOPYECKUX CIIOCOOHOCTEHN 00ydarouxcsi, HABHIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOW  JEesITeNbHOCTH, JKCIEPUMEHTAIbHBIX U HCCIEA0BATEIbCKUX YMEHMHI,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KU3HU, TaK U B MPO(HECCUOHATILHOM JesITENbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAyYHOTO MBIILJICHUS, 3aKJIaJbIBAa€T OCHOBBI IIEJIOCTHOTO B3IJIsSAa Ha
€IMHCTBO MPHUPOJAbI M YEJOBEKa, SBISIETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUU ECTECTBEHHO--
HayYHOU rpaMOTHOCTH OOy4aIONINXCs;

CrocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOUIIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHMSIM, K
MIPUPOJIe, K YEIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHple HampaBjieHHs B OOyueHUU XMMHUHU OOECIEeYUBAIOTCA CHEHUUKON coaepkaHUs y4eOHOTo
npeaMeTa, KOTOPBIN SIBISETCS MeNaroruyecku aJanTHPOBAaHHBIM OTpa)KCHHEM 0a30BOM HAyKHM XHMHH Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 0O0mero oOpa3oBaHHs OPHEHTUPOBAH HA OCBOCHHE
00y4aIOUIMMUCS CUCTEMBbI NIEPBOHAYANIBHBIX MOHSATHI XUMHH, OCHOB HEOPraHUYECKOW XUMUU U HEKOTOPBIX
OT/EJbHBIX 3HAYMMbIX OHATHI OPraHM4YECKON XUMHUH.

CtpykTypa coJiepKaHusl MporpaMMbl IO XMMHH c(hOpPMUPOBaAHA HA OCHOBE CUCTEMHOIO MOJX0/a K €€
n3ydyeHnto. ConepkaHUe CKIIAAbIBAETCS U3 CHUCTEMBbl MOHATHM O XMMHMUYECKOM D3JIEMEHTE U BEILECTBE U
CHCTEMBI MOHATHHA O XUMHUYeCcKOW peakiuu. O0e 3TH CHCTEMbl CTPYKTYPHO OPraHM30BaHBI 10 MPUHLUIY
IIOCJIEOBATEIBLHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX NIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIDHOTO Y4E€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMUMMH;

— YYEHHMSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MpEACTaBIECHUHN 00 ANIEKTPOIUTHUECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUA PacCMaTPUBAIOTCSA HAa OCHOBE SMIIMPHUUYECKH IOJYYEHHBIX U OCMBICIEHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBIOJIHSSA (DYHKIUU OOBSICHEHUS U



IIPOrHO3UPOBAHUS CBOICTB, CTPOEHHS M BO3MOXHOCTEH IPAKTUYECKOTO IPUMEHEHHS U IOJIy4EHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue MporpaMmbl MO XMUMHU CHOCOOCTBYET (OPMHPOBAHHUIO MPEACTABICHUS O XHUMHYECKOU
COCTaBJISIIOILIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE €€ CHCTEMHOW NPUPOJIbl, HEHHOCTHOTO OTHOILICHUS K
Hay4yHOMY 3HaHHUIO U METOJaM I03HaHus B Hayke. V3yueHne XuMuu MPOUCXOIUT C MPUBJICYEHUEM 3HAHUM
U3 paHee U3y4CHHBIX YU4eOHbIX mpeamMeToB: «Okpyxaromuii Mup», «buonorus. 5—7 xnacce» u «®dusnka. 7
KJIaCcC».

[Ipy M3ydyeHHH XUMHH MIPOUCXOIUT (POPMHUPOBAHHE 3HAHWN OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOT'0 E€CTECTBO3HAHHUS, NMPAKTUYECKOW NEATEIbHOCTU YEJIOBEKAa U KaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. 3a7aya y4eOHOIO NMpeAMETa COCTOUT B (JOPMUPOBAHUU CUCTEMBl XUMUYECKUX 3HAHUN
— BaXHEHIUX (aKTOB, MOHATUHN, 3aKOHOB M TEOPETUYECKHUX IOJOKEHHUH, AOCTYHNHBIX 0000IIeHU
MHPOBO33PEHYECKOTO XapakTepa, si3blka HAyKd, B NPUOOLIEHMM K HaydHbIM METOJaM IIO3HAHUS MpH
M3Y4YEHUU BEUIECTB U XUMHMUYECKUX peakiuil, B (OPMUPOBAHUHN U Pa3BUTUU MO3HABATEIbHBIX YMEHUH U UX
MIPUMEHEHUH B y4eOHO-IIO3HABATEIbHON M y4yeOHO-HUCCIIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUH IPaBUII
0e30macHOTO OOpaIeHus ¢ BEIECTBAMU B TIOBCETHEBHOM JKU3HMU.

[Ipy u3ydeHMM XUMUU Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAu€HUE MpuoOpenu
TaKHe LU, KaK:

— (dopmMupoBaHHE WHTEIUICKTYAJIPHO pa3BUTOM JIMYHOCTH, TOTOBOM K caMooOpa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSITEJIbHOMY TIPUHSATUIO pPEIICHUH, CHOCOOHOM amanThpoBaThcsl K OBICTPO
MEHSIOLIUMCS YCIOBHSM JKU3HH;

— HanpaBJIEeHHOCTh OOyYEHHUSI Ha CUCTEMaTHYECKOe MPUOOIIEeHNEe 00YJaroIUXCsl K CaMOCTOSITEIbHOM
M03HABATEIbHON JESATENIbHOCTH, HAayYHbIM METOJaM TMO3HAaHMS, (POPMHUPYIOIIMM MOTHBALMIO U pPa3BUTHE
CIIOCOOHOCTEH K XHMUU;

— o0OecredyeHne yCIOBUH, CIOCOOCTBYIONTUX MPHOOPETECHUIO O00yUYaIOIIUMHUCS OTIBITa Pa3HOOOpa3HOM
NEeSITeNIbHOCTH, TO3HAHUS U CaMOIIO3HAHUS, KIIIOUEBHIX HABBIKOB (KIIOYEBBIX KOMIIETEHLMH), UMEIOIINX
YHUBEPCAIbHOE 3HAYEHUE I PA3JINYHBIX BUJIOB JACSITEIBHOCTH;

— (dopmupoBanue oOmieil (HYHKIIMOHATHLHON M €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHUI OOBSACHATH U OLICHUBATh SIBJICHMSI OKPY>KAIOIIEro MHpA, UCTHOJb3Ysl 3HAHUS U OIBIT, MOJy4YECHHBIE
IpU W3YYEHUU XUMUHU, NMPUMEHATh HUX HPHU PEUICHUH MpoOsieM B MOBCEAHEBHOW JKHU3HM U TPYAOBOU
NEeSTENbHOCTH;

— ¢opMupoBaHue y OOYYAIOIIUXCSI TYMAaHHUCTUYECKUX OTHOILIEHUM, TOHUMAHUS ILIEHHOCTH
XMUMHYECKUX 3HAHUHM JUIsI BHIPAOOTKH 3KOJIOTHMYECKU Ie1eco00pa3HOro MoBEACHUS B OBITY M TPYIOBOM
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBbS U OKPYXKAIOLIEH IPUPOIHON CPEibl;

— pa3BUTHE MOTHUBAIMU K OOY4EHHIO, CHOCOOHOCTE K CAaMOKOHTPOJIIO M CAMOBOCITUTAHHUIO HA OCHOBE
YCBOGHUSA OOIICUETOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduns u
HAIMpPaBJICHHOCTH JAIbHEHUIIETO 00yUYeHHUSI.

OO11ee yrcno 4acoB, OTBEAEHHBIX JJIs1 U3YUEHUSI XMMHH Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus,
coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HE/IEIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XUMUM B KU3HM 4YEJIOBEKA. XMMHUS B CUCTEME HayK. Tena M BEUIECTBA.
®dusnueckre CBOMCTBA BEHIECTB. ArperaTHoe cocTosiHue BeulecTB. [loHsaTHEe 0 MeTO1aX MO3HAHUS B XUMUHU.
UucTteie BemecTBa 1 cMecH. CriocoObl pa3ieNIeHUs CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKUE AIeMEHThl. CHMBOJBI XUMHUUYECKHX 3JIeMeHTOB. IIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckas popmysa. BaleHTHOCTh aTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemectB. OtTHOcuTenpHass aTomHass macca. OTHOcHUTENnbHAas MOJICKYJsipHAs Macca. MaccoBas 10Jis
XUMHYECKOI0 3JIEMEHTA B COCIUHECHHUM.

KomnuectBo BemectBa. Moisib. Mousipaass Macca. B3anMOCBSI3b  KOJIMYECTBA, MacChl W YHCIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHH.

dusnyeckue M XMMHUYECKHE SIBJICHHUS. XUMHUYECKas peakius U e€ MPU3HAKW. 3aKOH COXpaHEHUs
Macchbl BemIeCTB. XHMHYECKHEe ypaBHeHUsA. Kraccupukamuss XAMHUECKHX peakiuid (COoeInHEHUs,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOW TMOCYA0M, IpaBUiIaMu pabOTHI B TAOOpaTOpuu 1 MpuéMamMu 0O0paIieHust ¢
abopaTOpHBIM 000PYJAOBAaHUEM, U3YUCHHUE W OMHUCAHHME (PU3UYECKUX CBOMCTB OOpPAa3IOB HEOPraHMYECKUX
BelecTB, HaOmoeHne (U3MYecKux (IUIaBIICHWE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKeE,
KUTIEHUE W KOHJIEHCAIlUS BOJBI) M XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIMBAHHE MEIHON IPOBOJIOKH,
B3aMMOJICHICTBME MeJla C KHUCJIOTOW) SIBJICHHWM, HAOMIOIEHWEe ¢ ONHCAaHWE TMPU3HAKOB MPOTECKAHUS
XUMUYECKUX peakIuil (pas3lioKeHHe caxapa, B3aUMOJCHCTBHE CEPHOM KHCIOTHI C XJIOPHAOM Oapwsl,
pasnoxxenue ruapokcuna menu (1) mpu HarpeBanuu, B3auMoieiicTBHE keme3a ¢ pactBopom cosin meau (1),
M3y4eHUE CIOCOOOB pa3jielieHus CMecel: C TOMOIIbI0 MarHuTa, (QUIbTpOBAaHWE, BBIMTAPUBAHME,
TUCTUIUIALMS, XpoMmarorpadus, TpOBEIECHHWE OYHCTKHA TOBApPEHHOW COJIM, HAOJIOJCHHE W ONHCaHUe
pe3yJAbTaTOB MPOBEACHUSA OMNbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJEJen
MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxuHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kuciopoa — sieMeHT U mpocTtoe BemiecTBo. HaxoxaeHnue
KHCJIOpOJia B Mpupoe, GU3NUeCcKre U XMMHYECKHe CBOWCTBa (peakiuu roperus). Okcunabl. [IpumeHeHue
kuciiopoia. CriocoObl OJIydeHUS KUCIIOPO/ia B JTA0OPATOPUH U MPOMBINIIIEHHOCTH. KpyroBopoT Kuciopoa
B npupojie. O30H — aJUTOTpOInHas MOAU(BHUKAIUSA KUCI0POIa.

TennoBoit ahekT XxuMUUecKor peakuu, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U DHAOTEPMUUYECKHUE
peakiuu. TormmBo: yrojib U MeTaH. 3arps3HeHHE BO3yXa, YCUIIEHUE MapHUKOBOTO 3(dekTa, pa3pylieHue
030HOBOTO CJIOS.

Bomopon — amemeHT W mpocToe BemecTBO. HaxoxkaeHue Boopoja B Mpupoje, (pU3MUecKue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOObI MomydyeHus. KucaoTel u conu.

MonsipHblil 00BEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHHSIM.

dusnueckue cBoricTBa BoAbl. Boma xak pactBoputens. PactBopbl. HacklieHHble 1 HEHACHIIIEHHbBIE
pacTBOpbl. PacTBOpUMOCTH BeliecTB B BoJe. MaccoBast JI0Jis BELIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA
BOoJibl. OcHoBaHus. Poib pacTBOpoB B MpUpoAe W B KU3HU 4YeloBeka. KpyroBopoT BOJbl B HPHUPOJE.
3arps3HeHne TpUpOaHBIX BoA. OXpaHa U OYUCTKA IPUPOTHBIX BOJL.

Knaccudukarus HEOPraHUYECKUX  COECJAMHEHUI. OKcHapl. Knaccudukamuss ~ OKCHIOB:
coneoOpa3ymomiue (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U HecoleoOpa3yronrne. HoMeHKIaTypa OKCHUIOB.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. IlomyueHue okcuaos.

OcHoBanwms. Knaccudukaiuss ocHOBaHUM: IIENOYM M HEpacTBOpUMbBIE OcHOBaHHSA. HomeHknatypa
ocHOBaHUM. Du3nUeCKue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyueHre 0CHOBaHUM.



Kucnotsl. Knmaccudpukanus kucnor. Homenknatypa kuciaot. Puszndeckue U XMMHUECKHE CBOHCTBA
kucnot. Pan aktuBHoctu metamuioB H. H. bekerosa. [lomydenue Kucnor.

Conu. Homenknarypa cosneil. @u3nueckue 1 XuMu4eckue cBoiictsa coiell. [lonydenue coseil.

I'enernueckas cBsA3b MEXKAY KJIacCaMHM HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIIPEEICHUE COJEpXKAHUS KUCIOpoJa B BO3AyXE, IOJIy4eHUE, CcoOupaHue,
pacro3HaBaHe U M3y4YEHUE CBOMCTB KHCIOPOJa, HAOIIOICHHE B3aMMOACHCTBHS BEUIECTB C KHUCIOPOJIOM U
YCIIOBUSI BO3HMKHOBEHHS U IPEKpallleHus TopeHus (Iokapa), O3HAKOMJIEHHME C 00pa3lamMu OKCHUIOB U
OTIMCAaHUE UX CBOMCTB, MOJy4YeHUE, COOMpaHUe, paclo3HaBaHUE U U3yYEHUE CBOWCTB BOJIOpOJa (TOpeHHUe),
B3auMoJieiicTBue Bojgopojga ¢ okcuaoM wmeau (1) (BO3MOXKHO UCIOJIB30BAaHHWE BHUICOMATEPUATIOB),
HaOroIeHNe 00pa3oB BEIIECTB KOJUYECTBOM | MOJIb, MCCIeI0OBaHHE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IUMYHON PaCTBOPUMOCTBHIO, TPUTOTOBICHHE PACTBOPOB C OMNPENECTEHHOW MAacCOBOM  J0Jiei
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJEHUCTBUE BOABI C METAUIAaMHM (HATPUEM U KajblueM) (BO3MOXHO
HCIOJIb30BAHME BUJEOMATEPHANIOB), HCCIENIO0BaHUE OOpa3l0B HEOPraHMYECKUX BELIECTB Pa3IUYHbIX
KJIacCOB, HaONIOZIEHWE W3MEHEHMs] OKpacKd WMHJIUKATOPOB B pPAacTBOpPax KHUCIOT W LIEJIOYEH, H3yuyeHUe
B3auMoeiicTBus okcuaa Mmenu (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCIOT C METalllaMH, PEaKIuil
HEHTpaau3aluy, MOJy4eHHE HEpPaCTBOPUMBIX OCHOBAHMH, BBITECHEHHWE OJIHOTO MeTajlla JAPYIUM U3
pacTBopa COJIM, pEIIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad Mo TeMe «BaxkHelilne Kiacchl HEOPraHUYECKHX
COCTMHEHUI.

Iepuoanuecknii 3akoH u Ilepuoanyeckas cucrema xumudeckux jiemenTos /I. U. Menaeneesa.
Crpoenne aroMoB. Xumuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[lepBbie mMOMBITKH KiIaCCUPUKAIMK XUMUYECKUX dieMeHTOB. [loHATHE O Tpynmax CXOAHBIX
AJIEMEHTOB (ILIEJIOYHbIE U IIETIOYHO3EMEIbHBIE METAIIIbI, TAJIOT€HbI, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIE
00pasyroT am(pOTEpHBIC OKCUBI U TUIAPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuomnueckas cucrtema xumuudeckux snemMeHtoB J[. M. Menneneena.
KopoTkonepuonnas u nmuaHonieproHas ¢hopmbl [leproaudeckoit cucteMbl XUMHUECKUX d1eMeHToB [[. .
Menneneea. [lepuoast u rpynmbl. @U3UUECKUN CMBICT MTOPSIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIII
AIIEMEHTA.

Crpoenue atromoB. CocTaB aTOMHBIX sjiep. M30Tomnbl. DnekTpoHbl. CTpoeHHe FNMEKTPOHHBIX 000JI04YeK
aTOMOB MepBbIX 20 xumuyeckux 3meMeHToB [lepuoanyeckoii cuctemsl 1. . MenneneeBa. XapakrepucTuka
XUMHUYECKOT0 3JIEMEHTA O ero noJjoxeHuto B [leprnonnueckoit cucreme /1. M. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS paJuyca aTOMOB XHMHUYECKHUX OJJIEMEHTOB, METaNIMYECKUX U
HEMETAJTTHYECKUX CBOMCTB MO TpyIIaM U Mepuoiam.

3nauenue llepumonmyeckoro 3akona u llepuoanyeckoil cuCTEMBbl XMMHYECKHX DJIEMEHTOB JUIS
pa3BuTHUs Hayku U npaktuku. [. . MenneneeB — yu€Hblil U TpakAaHMH.

Xumuyeckasi cBsizb. KoBasieHTHas (MOJsipHAss M HEMOJIAPHAsl) CBSA3b. DJIEKTPOOTPUIATEIBHOCTD
XUMHYECKUX 3JIeMeHTOB. VIOHHAs CBSI3b.

Crenenp oxucienus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. IIporecchl OKUCTICHHS W
BoccTaHOBNEeHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe O0O0pa3lloB BEUIECTB METAJUIOB W HEMETAIIOB, B3aUMOJICHCTBUE THUIPOKCHIA ITMHKA C
pacTBOpaMu KHUCJIOT M UIEN0YeH, MPOBEACHUE OIBITOB, WJUIFOCTPUPYIOMINX HPUMEPHI OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEaKIuil (TropeHne, peakiiuy pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie céazu

Peanuzanus MeXNpeaIMETHBIX CBS3€l NMPU M3YyYEHUH XUMHMM B 8 KJIACCE OCYILECTBISAETCS 4Yepes
WCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATUN, TaK M TOHATUU, SBISIOIIUXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OO01mue eCTeCTBeHHO--HAYYHbIC TIOHATUS: HAyIHBIA (DAaKT, TUIOTE3a, TEOPHsl, 3aKOH, aHAIN3, CHHTE3,
KIacCU(UKaIus, NEPUOAUYHOCTh, HAOIIOJCHUE, OSKCICPUMEHT, MOJICIUPOBAHUE, H3MEPECHHE, MOJICNb,
SIBJICHHE.

@dusuKa: MaTepus, aroM, IEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHUJ, W30TOMbI, PATHUOAKTUBHOCTD,
MOJICKYJIa, DSJCKTPUUSCKHUUA 3apsiji, BEIIECTBO, TENO, OO0BEM, arperatHoe COCTOSHHE BEIIeCTBA, Tas,
(bu3nUuecKre BeIMYMHBI, SUHUIIB H3MEPEHUS, KOCMOC, TUTAHETHI, 3BE31161, COJHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC MTOPOJIBI, TIOJIE3HBIC HCKOIIAEMbIC, TOTUTHUBO,
BOJIHBIE PECYPCBHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKas peakuus

[Iepnoanueckuit 3akoH. Ilepmommueckass cucrema xumuyeckux diemeHToB J[. M. Menpneneesa.
Crpoenue aromMoB. 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOMCTB XMMHYECKHX DJEMEHTOB TEPBBIX TPEX
MEPUOJIOB, Kalus, KaJIbLH U UX COCIMHEHUN B COOTBETCTBUU C MOJIO)KEHUEM AIeMEHTOB B [lepruoanueckoit
CHUCTEME U CTPOEHUEM MX aTOMOB.

Crtpoenue BemecTBa: BUABI XUMHUYECKOW CBSI3U. THIBI KPUCTAUTMYECKUX DPEMIETOK, 3aBUCUMOCTH
CBOWCTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKU U BUJIA XUMHYECKOW CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHWYECKHMX BEIIECTB. XHWMHUUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIMXCS K PAa3IUYHbIM KJIacCaM HEOPraHWYECKUX COCIMHEHHI, TeHETUYECKas CBSI3b HEOPraHUYECKUX
BEIIECTB.

Knaccudukanus XuMHUeCKHX peakiuil 10 pa3IMYHbIM MpHU3HAaKaM (10 YHCITy H  COCTaBy
YYaCTBYIOIIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY A(h(dEKTy, MO HW3MEHEHUIO CTEMeHeW OKHUCIICHHS
XUMUYECKUX DJIEMEHTOB, 1O OOpaTUMOCTH, IO YYacTHIO Karajiu3aTopa). OK30- W DHIOTEPMHYCCKHE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonatue o ckopocTn XUMHUYECKOUW peakiuu. [loHsTHE 00 0OPAaTUMBIX M HEOOPATUMBIX XUMUUYECKHUX
peakuusx. [loHsSTHE O TOMOTEHHBIX M TeTeporeHHbIx peakuusx. I[lonstue o karamuze. Ilonstue o
XUMHUYECKOM paBHOBeCcHHM. DakTOphl, BIMSIONIME HA CKOPOCTh XUMHYECKOW PEAKIMW W TMOJOKEHUE
XUMHYECKOTO PAaBHOBECHS.

OKHCIIUTEIIEHO-BOCCTAHOBUTEIIBHEIC peakuu, AJIEKTPOHHBIN banaHc OKHCIIMTENLHO-
BOCCTAHOBUTEJIbHOW peakuuu. COCTaBJICHUE YpaBHEHUU OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUMN C
HCIIOJIb30BAHUEM METO/Ia JJICKTPOHHOTO OaaHca.

Teopust MEKTPOTUTUUECKON TUCCOUMALMU. DJIEKTPOJHUTHI U HEAIEKTPOJUTHl. KaTHOHBI, aHHOHBI.
MexaHu3M JHUCCOLMAIMUA BEIIECTB C PA3JIUYHBIMU BUJIAMH XUMHYECKOW CBsi3U. CTENEHb IUCCOLMAIUU.
CuibHBIC U C1a0bIe AJICKTPOJIUTHI.

Peakiun woHHOrOo oOOMEHa. VYCIOBHUS TPOTEKAHHWs pPEaKUWid HWOHHOrO OOMEHa, IIOJIHBIE |
COKpall€HHbIE HOHHBIE YpaBHEHUs peakiuil. CBOKWCTBA KUCIOT, OCHOBAaHUH U COJIEH B CBETE MPEJCTABICHUN
00 3JIEKTPOJIMTUYECKON Jucconuaruu. KadyecTBeHHbIE peaKkIiuy Ha HOHBI. [IoHATHE O THAPOIHM3E COJICH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMeTaioB (TpaduTa W anMmasa), CIOXKHBIX BEHIECTB (XJOpUAAa HATpHsi), UCCIENOBaHHE 3aBUCHMOCTH
CKOPOCTHM  XMMHYECKOW  peaklud OT  BO3JACHCTBUSA  pa3iMYHBIX  (PAKTOpPOB,  HCCIEIOBaHHE
ANIEKTPOTIPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIlecca MUCCOLUAIUN KUCIOT, MeI04Ye U coneil (BO3MOXKHO
WCIOJb30BAHUE BHUJEO MAaTEPHANIOB), MPOBEACHHE OMNbBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUs
peakiuii woOHHOTO OOMeHa (oOpa3oBaHHME OCaJKa, BBbIJEICHHE Tra3a, 00pa3oBaHME BOJIbI), OIIBITOB,
WJUTIOCTPUPYIOUIUX ~ HPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUHMil  (TOpeHHe, peakluu
pa3ioKeHus, COEAMHEHUS ), paClIO3HAaBAaHUE HEOPraHMUECKUX BEIIECTB C MOMOIIBIO KaU€CTBEHHBIX PeaKluii
Ha MOHBI, pEIICHUE SKCIIEPUMEHTAIbHBIX 33]1a4.

HemeTanabl 4 HX COeIMHEHUS



OOmast xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTpPOEHHUS aTOMOB, XapaKTEPHBIE CTEICHU
okucnenus. Ctpoenne u GU3NUECKUE CBOMCTBA MPOCTHIX BEUIECTB — raJIoOreHOB. XMMUYECKHE CBOMCTBA Ha
IpUMepe XJIopa (B3aUMOJIEHCTBUE C MeETalylaMH, HEMeTaulaMH, Lienodamu). XijopoBogopon. CosstHast
KHCJIOTa, XMMUYECKHE CBOWCTBa, IOJIydeHHE, NpUMeHeHue. JleficTBue Xjopa M XJIOpPOBOAOpOJAa Ha
OpraHu3M 4esoBeKa. BaxkHeimme XJI0puapl 1 UX HAXOKICHHUE B TIPUPOJIC.

OOmast xapakrepucTuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIC
crerieHd okucieHus. CTpoeHne W (pu3HyUecKre CBOWCTBA NPOCTBIX BEMIECTB — KHCIOPOJAa W CEpHI.
AnnoTtponHsie MOAU(UKAIIMN KUCIOPOJa U cepbl. XUMHUECKUEe cBOMcTBa cepbl. CepoBOJOPO, CTPOCHHE,
¢bu3nveckue U XUMUYecKue cBoicTBa. OKCHIBI Cepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB. CepHas
KHACIOTa, (U3MYeCKHe M XHMHUYECKHe CBoiicTBa (oOmmMe Kak TpeACTaBUTENs Kiacca KHCIOT M
cnenupuieckne). XUMUYECKUE PEaKLnH, JISKAIHE B OCHOBE MPOMBIIUIEHHOTO CII0C00a MOTYyYEeHUs! CEPHOM
KACIOTHL. [IpuMenenue cepHoit KcIoThl. Col CEpHON KHCIIOTHI, KAUeCTBEHHAS PeakIis Ha CyIb(ar-noH.
HaxoxneHne ceppl M €€ COEIMHEHHWH B MNpUpOJe. XHWMHUYECKOE 3arpsA3HEHUE OKpPYXKaloWEH Ccpeasl
COCJIMHEHUSIMH  Cepbl (KUCIOTHBIC JOXJIW, 3arps3HEHHE BO3AyXa W BOJOEMOB), CIIOCOOBI  €ro
MIPEOTBPAILICHHS.

OO6mast xapakTepucThka 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbBIE
CTETIEHH OKHCJICHUS. A3OT, paclpoCTpaHEHHE B TpHUpOJe, (PHU3MUECKHE W XUMHUYECKHE CBOMCTBA.
KpyroBopoTr asora B mpupome. AMMHAaK, ero (U3NYECKHEe W XUMHYECKHE CBOWCTBA, MOJIYYCHHE H
npuMeHeHre. Coian aMMOHHSA, WX (U3NYECKHEe W XUMHUYECKHE CBOWCTBA, MpuMeHeHHWe. KauecTBeHHas
peaknus Ha WMOHBI aMMOHHWsS. A30THas KUCIOTa, €€ TMoJlydeHHue, (PU3NYeCKHe W XUMHYECKHE CBOWCTBA
(oOmme kak MpeACTaBUTENS Kiacca KUCIOT W crnernuduueckue). Vcmonp30BaHME HUTPATOB M COJICH
aMMOHHUS B KayeCTBE MHUHEPAIBHBIX yI0OpeHuil. XHWMHUYecKoe 3arps3HEHHE OKPYKAIOIIeH Cpelbl
COCIMHEHUSIMH a30Ta (KHUCIOTHbIE JOXIHW, 3arps3HeHHe BO3ayXa, MHOuBbl U BoJgoEéMOB). Docdop,
ajutoTponHbie Moaudukanuu docdopa, Gusnyeckue n xumuueckue cpoictBa. Oxcua ¢ocdopa (V) u
docthopHas kucnora, puznyUeckue W XMMHUYECKHE CBOWCTBA, mosiydeHue. lcmomp3zoBanue ¢ocdarop B
KayecTBE MUHEPATbHBIX YI00pEHUH.

O6mras xapakrepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbBIC
CTETIeHU OKUCIICHUS. YTIEpOoJ, aNIOTPONHbIE MOJU(HUKALIMHU, PAaCIPOCTPaHEHUE B MPUPOJE, pU3NYECKUe U
XUMHUYecKue cBoiicTBa. AncopOrus. Kpyrosopot yriepoaa B npupoae. Okcupl yriepoaa, ux Gusnueckue
U XUMHYECKHE CBOMCTBA, NEHCTBHE Ha KMBbIE OPraHU3MbI, MOJIYYEHHE U TMpPUMEHEHHUE. DKOJIOTHMUYECKUe
npoOieMbl, CBsi3aHHbIe ¢ oOkcuaoM yriepoaa (IV), rumoreza rino0aibHOTO NOTEIUICHUS KJIMMATa,
MapHUKOBBIN 3 (deKT. YToapHast KUCIOoTa U €€ COoNd, X (PU3NUYECKHe U XUMUYECKHE CBONCTBA, MOJIYYeHHE U
npuMmeHenue. KauectBeHHas peakuus Ha kapOooHaT-HoHBI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHauanbHbIE MOHIATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHHIX yriepojaa (MeTaH, 3TaH,
STHJIEH, alleTUJIeH, STaHOJ, TJUIEpUH, YKCYcHas KucioTa). [IpupoaHbIle HCTOYHUKHU YIII€BOIOPOAOB (Yyrob,
MPUPOAHBIN Ta3, HeTh), MPOIYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIILICHHOCTH.
[TonsiTre 0 OMOIOTUYECKH Ba)XKHBIX BEIIECTBAX: )KHUPaX, OeNKax, yriaeBoAaX — U UX POJIU B )KM3HU YeIOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XMMHYECKHE CBOMCTBa, MojiydyeHHe M mnpumeHeHue. CoenuHeHUs
KpeMHHUA B npupoje. O6mue npeacrapieHus o6 okcuae kpemuus (IV) u kpemaueBoit kucnore. CUIMKAThI,
UX MCIIOJIb30BaHHE B OBITY, B HPOMBIIIJICHHOCTH. BaxHelne cTpouTeNnbHbIE MaTepHalibl: KepamHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobaembl 0e30acHOT0 HCHOIB30BaHUS CTPOUTENBHBIX MAaTEpHAIIOB
B [IOBCEJJHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHrue oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIIOTHI, TpOBE/IEHHE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOCHNE IPU3HAKOB UX MTPOTEKaHMsI, OTBITHI, OTPaXKAIOIIUE
¢u3nyeckue M XUMHUYECKHE CBOWMCTBAa TaJOTEHOB M MX COEJUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB), O3HAKOMJIEHHE C oOpaslamMH XJIOPHUIOB (rajJOre€HHIOB), O3HAKOMIIEHHE C 0Opas3lamu



ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCHOJB30BAHHWE BHICOMATEPHANIOB), HAOIIOACHUE IIpolecca
oOyrmuBaHUs caxapa MOJ JCWCTBUEM KOHIEHTPHPOBAHHON CEPHOM KHUCIIOTHI, HM3Y4YE€HHE XUMHYECKUX
CBOMCTB pa30aBJICHHON CEpPHON KHCIOTHI, MPOBEACHHE KAuyeCTBEHHOW peakiuu Ha Ccyabpar-uoH |
HaOroIeHNe Mpu3HaKa e€ MpPOTeKaHUs, O3HAKOMIICHHE ¢ (PM3NYECKUMHU CBOMCTBaMHU a30Ta, ¢ochopa u ux
COCMHEHUN (BO3MOXKHO HCHOJB30BAHUE BHJICOMATEPUANOB), OOpa3lmaMu a30THBIX MU (POCHOPHBIX
yaoOpeHuii, modydeHHe, coOupaHue, paclo3HAaBaHHE M H3YYEHHE CBOWCTB aMMHaKa, MpPOBEICHHE
KAueCTBEHHBIX PEAKIUii Ha HOH aMMOHUS W ¢ocdar-uoH W U3ydyeHUE MPU3HAKOB WX IPOTCKAHHUS,
B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHOM Aa30THOM KHMCIOTBI C MeAblo (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPUANIOB), HU3yYEHUE MOJEIEeH KPUCTAUIMYECKUX pelmEToK anmasa, rpadura, QymiepeHa,
03HAaKOMJIEHHE C MPOLIECCOM aJCOPOLUU PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOMCTBOM
IIPOTUBOTra3a, NoJy4eHue, coOOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOICTB YIJIEKMCIIOTO rasa, IpoBeIeHUe
KaueCTBEHHBIX pEaKIMid Ha KapOOHAT W CHIMKAT-UOHBI M W3y4eHUE TMPU3HAKOB WX TNPOTEKAHMUS,
03HAaKOMJIEHHE C MPOAYKIHUEH CHUIMKATHOW MPOMBIIUIEHHOCTH, PEHIEHHE IKCIEPHUMEHTAJbHBIX 3aJad IO
Teme «BakHelme HeMeTaulbl U UX COCTUHECHHS.

MeTtanibl M UX COeIMHEHUS

OOmias XapakTepUCTUKa XHMHUYECKUX 3JIEMEHTOB — METaUIOB Ha OCHOBAHHWU HX IOJIOKEHUS B
[lepuoanueckoit cucreme xummuueckux siaemeHtoB J[. M. MenneneeBa u crpoeHust atomoB. CTpoeHHe
MeTaJioB. MeTtamndeckasi CBA3b M METaJUIMYecKasl KpUCTaJUIMYecKasi peméTka. DIeKTPOXUMHUECKUN psijl
HanpspkeHUd metayuioB. dusnueckne M XUMHUYECKHE cBoiicTBa MeTaysioB. OOiue crnocoObl MOSyYeHHs
MeTtaiioB. [loHsATHE 0 KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3aIllUTHI UX OT KOoppo3uu. Crjassl (CTalb,
YYI'yH, AIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHNE B OBITY U IPOMBIILIJIEHHOCTH.

[[lenounble Metamnel: noJiokeHue B Ilepuomnueckod cucreme Xumudeckux nsnemeHtoB J[. .
MenpeneeBa, CTpoeHHEe MX aTOMOB, Haxo)kJeHue B mpupoje. Puznyeckue M XMMUYECKUE CBOICTBa (Ha
npuMepe HaTpusi U Kanus). OKCUIIBI U TUAPOKCUIBI HATpUs U Kanus. [IpruMeHeHue 1men0yHbIX METaIOB U
HUX COCTUHEHUN.

[[lenoyHO3eMENbHBIE METAUIBl MarHuid M KalblMil: mnoJjiokeHue B Ilepuomumueckoil cucreme
xuMuueckux semeHToB JI. 1. MeHneneeBa, CTpo€HHE UX aTOMOB, HAXOXKJIEHHE B NpUpojie. Puzndeckue u
XMMHMYECKHE CBOMCTBA MarHus M Kanblius. BaxkHelue coelnHEHUs Kalblusi (OKCUI, THIPOKCUI, COJIH).
XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHS.

Amomunuil: nonoxkenue B Ilepuomnueckoit cucreme xumudeckux snemeHToB . M. Menpeneena,
CTpOEHHE aTOMa, HaXOXKJeHHe B mpupoje. OU3nueckre 1 XUMUYECKHe CBOICTBa amtoMUHMS. AMOTEepHbIE
CBOMCTBA OKCHJIA U TUIPOKCUA AITFOMUHUS.

Kenezo: monoxenue B Ilepmommueckoin cucreme xumuueckux sneMeHtoB /. M. Menneneesa,
CTPOEHHME aToMa, HaxoXkAeHue B mnpupoae. dusznyueckue M XUMHUYECKUE CBOIcTBa »xene3a. OKCUIBI,
ruapokcuabl u conu xenesa (1) u sxenesa (III), ux cocras, cBoiicTBa U OMydYEHHE.

Xumuueckuii Ixkcnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMl METauIOB U CIUIaBOB, MX (DPM3MUECKUMHU CBOICTBAMH, H3YyUEHUE
pe3yNbTaTOB  KOPPO3UM METANIOB (BO3MOXKHO HCIIOJIb30BaHUE BUAECOMATEPUATIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUSl OKCHIA Kalbliig M HATpUs C BOJOW (BO3MOXHO HCIOJB30BAHUE BUICOMATEPHAIIOB),
HCCIIeIOBaHUE CBOMCTB JKECTKOM BOJIBI, IIpollecca FOPEHHs JKele3a B KUCI0po e (BO3MOXKHO UCIOIb30BaHHe
BHUJICOMATEPUANIOB), TMPU3HAKOB TMPOTEKAHHS KAaYeCTBEHHBIX pEaKIMid Ha HWOHBI: MarHus, KaJbIHs,
amomuHus, 1nuHKa, sxkeneza (II) m xemesa (III), memm (II), HaGmromeHue W oOmMHCaHHME MPOIIECCOB
OKpalllMBaHUs IJIAMEHU MOHAMH HATpUs, KU U KaubIus (BOZMOKHO HCIIOJIH30BaHHE BUIEOMATEPUAIIOB),
uccienoBaHue amMQpOTEpHBIX CBOWCTB THAPOKCHIA aJIOMHUHUS U TUAPOKCHUIA IIMHKA, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TeMe «BakHelme MeTaibl 1 UX COSAUHEHUS.

XuMus M OKpyxKamolas cpeaa

BemectBa u MaTepuansl B IOBCEAHEBHOM KU3HU YEJIOBEKA. be3onacHoe MCIOb30BaHNE BEUIECTB U
XUMHYECKUX peakiuii B ObITy. [IepBas moMOIIh MPH XUMUYECKUX 05KOTaX M OTPABIICHUSX.



XUMHUYECKOE 3arpsi3HEHUE OKpPYXKaoIel cpeabl (IpelenbHast AOMycTUMas KOHLEHTpPALUs BELIECTB,
nanee — [1/IK). Poib XuMuu B pemeHn# S9KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

u3yueHre 00pas3oB MaTepHaIOB (CTEKIIO, CIUIaBbl METAJUIOB, MIOJIMMEPHBIE MAaTEPHAIIBI).

Mescnpeomemmnnie ceasu

Peanuzanus MeXNpeaIMETHBIX CBSI3el IPU M3YyYEHUM XUMHUM B 9 Kilacce OCYIIECTBISETCS dYepes
HCI0JIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATUH, TaK U MOHATUH, SIBISIFOIIMXCS CHUCTEMHBIMU
JUI OTAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO011ue ecTeCTBEHHO-HAayYHbIE MOHATHA: Hay4HbIH (DaKT, rumnoresa, 3aKOH, TEOpPHUS, aHAIN3, CHHTE3,
KJaccu(uKanus, MepHOANYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, H3MEpEHHE, MOJEb,
SIBJICHUE, TAPHUKOBBIN 3(h(PeKT, TEXHOIOTHsI, MaTepHAaIbI.

®duznka: marepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, M30TOIBI, PaJlOaKTUBHOCTb,
MOJIEKYJa, SJIEKTPUUECKUN 3apsijl, IPOBOIHUKHU, MOITYIPOBOAHUKH, AUIEKTPUKH, (POTOIIEMEHT, BELIECTBO,
T€10, 00BEM, arperaTHOE COCTOSIHME BEIECTBA, ra3, pacTBOpP, paCTBOPUMOCTb, KPUCTAJUIMUECKAsT PEIIETKA,
CIUIaBbl, (PM3UYECKHE BEJIUYMHBI, €IUHHIIBI M3MEpPEHUs, KOCMUYECKOE IMPOCTPAHCTBO, IJIAHETHI, 3BE3[BI,
Comnnue.

buonorus:  ¢orocunTes, apixaHue, Ouocdepa, -dKocucTeMa, MHUHEpalbHble  yIOOpEHMS,
MHUKPO3JIEMEHTBI, MaKpPOAJIEMEHTHI, TUTATEeJIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpPaAITBI, TOPHBIE TTOPO/IBI, MOJE3HBIE HCKOTTAeMbIe, TOTUIUBO,
BOJTHbBIE peCypChl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA INPOI'PAMMBLI 10 XMMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YNBTAThl OCBOEHHS MPOrpaMMBbl OCHOBHOTO 0OIIero oOpa3oBaHUsl JOCTHUTAIOTCS B
xone oOy4eHHs XUMHUH B €IUMHCTBE Y4YeOHOW M BOCIHTATEIbHON ESATEIBHOCTH B COOTBETCTBHH C
TPAIUITMOHHBIMH POCCUUCKUMU COITUOKYIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMH, MPUHSATHIMU
B 00IIeCTBE MPaBHJIAMH U HOPMaMH MTOBEICHUS M CIIOCOOCTBYIOT MPOIIECCaM CAMOTIO3HAHMS, CAMOPa3BUTHS
Y COIMATM3ALMN 00YJarOIIUXCS.

JIMYHOCTHBIE pE3yIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PACIIMPEHHUE OIbITA ACSITEIbHOCTH HAa €€ OCHOBE, B TOM YHUCIIE B
YJacTu:

1) naTpuoTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHYECKOMY M HAyYHOMY HACJIEIUIO,
MOHUMAaHMs 3HAYEHUS XMMUYECKOM HAyKH B JKM3HM COBPEMEHHOTO OOIeCTBa, CIOCOOHOCTHU BIa/ETh
JOCTOBEpHON MH(pOPMAIIME O TIEPEIOBBIX JOCTIKEHHUSIX U OTKPBITUSX MUPOBOM M OTEYECTBEHHOW XWMMH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HaHUSAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpaIaHCKOTr0 BOCIIUTAHMSA:

MIPEJICTaBICHHUS] O COIMAIbHBIX HOPMaxX M MpaBUaX MEKIMYHOCTHBIX OTHONIEHUH B KOJUIEKTHBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, y4eOHO-HCCIICIOBATEIHCKON, TBOPUECKOM
U JPYTUX BUAAX AESITEIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHON JIEATEIBHOCTH MPHU BHITIOTHEHUH
y4eOHBIX, MO3HABATENbHbIX 3a/1a4, BBINOJHEHUH XUMHYECKUX OKCIEPUMEHTOB, CO3JaHUU YUEOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO U B3aUMOIIOMOIIM B MPOIECCE ITOM y4eOHOU IesITeNbHOCTH,
FOTOBHOCTH OLIEHMBAaTh CBOE IOBEJCHUE M TOCTYNKH CBOUX TOBApHILEH C MO3ULUU HPABCTBEHHBIX WU
MIPAaBOBBIX HOPM C Y4ETOM OCO3HAHUSI MOCIEACTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHUS:

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE M XHMHYECKOM pEakUHUH, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM M COCTABIISIFOLIME OCHOBY U MOHMMAaHHUS CYHIHOCTH Hay4yHOH
KapTUHBl MUpA, MPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSL MPUPOIbI, B3aUMOCBS3IX
YeJI0BEKa ¢ IPUPOJHOU CPENO, O POJIM XUMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

M03HABaTEeIbHbIE MOTHUBBI, HAIIPABJIEHHbIE HA MOJYYEHHWE HOBBIX 3HAHHUI 10 XUMUU, HEOOXOJUMBIE
s 0oO0bscHeHUsT HaOJIIOAaeMbIX MIPOLIECCOB W SIBJICHMM, TMO3HABaTeNbHOM, HHPOPMALMOHHOW U
YUTATEIbCKON KYyJAbTYphl, B TOM 4YHCIIE HABBIKOB CaMOCTOSITENIbHON paboThl C Y4eOHBIMH TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOM, JOCTYITHBIMH TEXHUUECKUMHU CPEJICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4YeHHI0 U TO3HAHHIO, JII0OO3HATENLHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOEKTHOM U HCCIEAOBATEIbCKOM JIEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

4) popMuUpOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKM Ha
3I0pPOBBIM 00pa3 >KWM3HMU, OCO3HAHWE TOCIEACTBUNA W HEMPUATHE BPEAHBIX MpPHUBBIYEK (YHOTpeOIeHus
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs), HEOOXOAUMOCTH COOMIOJICHHs TpaBUl 0€30MaCHOCTH TP 0OpalleHuHn ¢
XMUMHYECKUMH BEIECTBAMU B OBITY U pealbHOMN KU3HHU;

5) Tpya0BOr0 BOCIIMTAHHUSI:

HMHTEpEC K MPaKTHYECKOMY U3y4eHHUI0 MpodeccHil U TpyAa pa3lIuyHOrO pojJa, YBaKEHUE K TPYAY H
pe3ynbTaTaM TPYIOBOH AESTENbHOCTH, B TOM YHCIIE HAa OCHOBE NMPUMEHEHHUs MPEIMETHBIX 3HaHUU IO
XMUMHH, OCO3HAHHBIA BHIOOP WHIUBUAYAIbHOW TPACKTOPUH TMPOJOJDKEHUS oOpa3oBaHUS C  Y4ETOM
JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTU K XMMMHM, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCIIEIIHOM
npodecCHOHANBHON JESITeNFHOCTH U Pa3BUTHS HEOOXOIMMBIX yYMEHUH, TOTOBHOCTH aJalTHUPOBATHCS B
npoeccuoHanbHOU cpeie;



6) 3K0JIOrnYecKOro BOCUTAHMS:

HKOJIOTUYECKHU I1eJIeco00pa3Hoe OTHOLICHHE K MPUPOJEe KaK MCTOYHHMKY >KM3HHM Ha 3emiie, OCHOBE €€
CYIIECTBOBaHMs, IOHUMAaHHWE IIEHHOCTH 3J0pOBOro W Oe3omacHOro oOpas3a KH3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DPM3NYECKOMY U MICUXHUYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOICHUS
npaBui1 0€30MaCHOTO MOBEICHHS TP padoTe C BELIECTBAMHU, a TAK)XKE B CUTYALUAX, YIPOKAIOUINX 37J0POBBIO
M JKU3HMU JIIOJICH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TOJy4aeMble TPH W3YYCHUH XWMHH, JUISI PEIICHUS 3ajad,
CBSI3AHHBIX C OKPYKAIOLIEH NPUPOIHOW CpENOM, I MOBBILICHUS YPOBHS SKOJOTHYECKOW KYJIBTYPHI,
0CO3HAHMA TI00ATFHOTO XapaKTepa AKOJIOTUIECKUX MPOOIEM U MyTel MX PEIICHUs MMOCPEJACTBOM METOJIOB
XUMHH,  OKOJIOTUYECKOTO  MBILUICHUS, YMEHHS  PYKOBOJCTBOBAaTbCS KM B  I[O3HABaTEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJILHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTanpeaMeTHBIX PE3y/IbTaTOB BBIJIEISIOT 3HAYUMBIE JIJIs1 (JOPMUPOBAHUS MUPOBO33PEHUS
oOllleHayYHbIe TIOHSTHS (3aKOH, TEOpHUs, NMPHUHIIMI, TUMOTe3a, (PAaKT, cuCcTeMa, MPOIECC, IKCICPUMEHT U
JPYToe€.), KOTOPbI€ MCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX M MO3BOJISIOT HA OCHOBE
3HAHUW U3 ATUX MPeaMeTOB (OpMHUPOBATH MPEACTABICHHUE O IIEJIOCTHOM HAYYHOM KapTHHE MHpa, U
YHUBEpCaJbHbIE Yy4YeOHbIE JCHCTBUA (ITO3HABATEJIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), KOTOPHIE
obecrieunBaroT (PopMHpPOBaHHE TOTOBHOCTHM K CAMOCTOSITEIbHOMY IUJIAHUPOBAHHMIO U OCYLIECTBIICHHUIO
y4eOHOM 1eTEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBble joruyeckue a1eiicTBUsA:

YMEHHUS UCIOJb30BaTh MPUEMBI JJOTHUYECKOTO MBIIIEHUS NMPU OCBOCHUH 3HAHMI: PACKPBIBATH CMBICI
XMUMHYECKUX TMOHATUHN (BBIACNATH MX XapaKTepHbIE MPU3HAKH, YCTAaHABIMUBATh B3aUMOCBS3b C JIPYTHMMH
MOHATHUSIMHU ), UCIIOJIE30BATh MOHSTUA [T OOBSICHEHUS OTNIENbHBIX (DAKTOB U SIBICHUH, BEIOUPATh OCHOBAHUS
U KpUTEpUU I KiIacCU(UKALIUU XUMHUYECKUX BEIIECTB M XHUMHYECKUX peakiui, YCTaHABJIMBATb
MPUYMHHO-CIIEACTBEHHbIE CBSA3M MEXIy OOBEKTaMU M3Y4YEHUs, CTPOUTH JIOTMYECKUE PaCCYKICHUS
(MHAYKTUBHBIC, TETYKTUBHBIE, IO aHAJIOTHH), JIeJIaTh BHIBOJbI U 3aKIIOUCHMUS,

yMEHHE TPUMEHATh B Tpolecce TO3HaHMUS TMOHATUS (IpeaIMEeTHble U  MeETallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCIOIb3yeMbIE B XUMHUHU, IPEOOPa30BhIBATh HIMPOKO MPUMEHSEMBIEC B
XUMHH MOJICNIbHBIE TMPEACTABICHUS — XUMHUYECKHI 3HaK (CMMBOJI dJIEMEHTA), XUMH4YecKas (opmyrna u
ypaBHEHHE XUMHUYECKOM peakiuu — MpH pelIeHUH YyueOHO-TI03HABATENIbHBIX 3a7ad, C Y4ETOM ATHUX
MOJIENBHBIX MPEICTABICHUI BBISBISATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH U3y4aeMbIX OObEKTOB
— XMMHYECKHX BEIIECTB M XHMHUYECKUX pEeaKIUil, BBISBISATH OOIIME 3aKOHOMEPHOCTH, NPUUYHUHHO-
CJIE/ICTBEHHBIE CBSI3H U IPOTHBOPEUUS B U3y4aeMbIX MTPOLECCAX U SABJICHUSX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHHUE HCIIOJb30BaTh IOCTaBJICHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA IIO3HAHUS, a TAKXKE B
KaueCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI MO MMPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXICHHUIA,

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OpraHu3allid M MPOBEIACHHUIO  YUYEHUYECKUX
SKCIEPUMEHTOB, YMEHHE HAOMI0IaTh 32 XOJ0M MpoIlecca, CaMOCTOSATENbHO MPOTrHO3UPOBATh €r0 Pe3ysbTar,
dbopmynupoBaTh 0000IIEHUS U BBIBOJBI 10 pe3ylibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh
OTY€T 0 MpoJeIaHHOM paboTe.

Padora ¢ undpopmanueii:

yYMEHHE BBIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATH WH(DOPMALINIO Pa3IHYHBIX BUIOB U (OpM
MPEACTABICHUS, MOJYyYaeMyK0 M3 Pa3HbIX HCTOYHUKOB (HAy4yHO-TIOMYJSIpHAs JMTepaTypa XHMHUYECKOTO
COJIep’KaHusl, CIPaBOYHBIE MOcOoOMs, pecypchl VHTepHETa), KPUTUYECKH OIICHHBATh MPOTHBOPEUYUBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

YMEHHE TMPUMEHATh pPa3IW4yHble METOJbl M 3ampoChl MPH IMOUCKE U OoTOOpe HWHPOpMAIUU H
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJWMBIX [UIsl BBITIOJHEHHUS Y4YEOHBIX ¥ TO3HABATENBHBIX 33134
OTpeNeNnéHHOT0  TUMAa, MNPHOOpeTeHHWe OmbiTa B  00JACTH  UCHOJB30BAaHUS ~ MH(POPMAIIMOHHO-



KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOl aKTUBHOT'O MCIOJIb30BAaHUS PA3IMUHBIX TTOUCKOBBIX
CHCTEM, CaMOCTOSITENIbHO  BBIOMpPATh ONTUMAIbHYIO (OpPMY MpEACTaBICHUS HMHPOPMALUH |
WLUTIOCTPUPOBATH pelIaeMble 3aJa4i HECTIOXKHBIMU CXeMaMH, AUarpaMMamMu, JpyruMu popMaMu rpapuke u
AX KOMOMHALIUAMIE;
YMEHHE HMCNOJb30BaTh U aHAJIM3UPOBATh B Ipolecce YY4EOHON M MCCIEN0BATENbCKON JIEATEIbHOCTH
MHGOpPMALMIO O BIUSHUMA TPOMBIIUICHHOCTH, CEIBCKOTO XO3fiCTBA W TPAaHCIOpPTa HA COCTOSHHE
OKpYKaroLEel NPUPOHON CPEBI.
KoMMmyHukaTuBHBIe YHUBepcaIbHbIe yYeOHbIe JelCTBUSA:
YMEHHMS 33/1aBaTh BOIPOCH! (B XOJ€ Auayora U (WiM) JUCKYCCUH) 0 CYIIECTBY OOCYXIaeMON TEMBI,
(bopMynHpOBaTh CBOU MPEAIOKEHHSI OTHOCUTEIBHO BBITIOHEHUS PEITI0KESHHON 3a1a4u;
YMEHHSI OPEJCTaBISITh IOJYYEHHbIE pPE3YJAbTaThl I103HABATEIBHOW JEATENBHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTax; JejaTh IPE3EHTA[MI0 PE3yIbTaTOB BBINOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTa
(J1abopaTopHOTO OTBITA, JIAOOPATOPHOU PAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);
YyMEHHSI Y4eOHOTO COTPYyJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IO3HABATEIbHON W
HCCIIEIOBATENIbCKON JIEATENIbHOCTH TNpPHU PELICHUM BO3HUKAIOIIUX MpoOJeM Ha OCHOBE y4yé€Ta oOLIuX
MHTEPECOB U COIIaCOBaHUS MO3UIMN (00CYXA€HUS, 0OMEH MHEHUSIMH, «MO3TOBbBIE IITYPMBbD», KOOPAUHALIUS
COBMECTHBIX JIEMCTBUIL, OTIpe/iesieHne KPUTEPUEB MO OLIEHKE KaueCTBA BHIIIOJHEHHON pabOThI U JpyTHe).
PeryasitTuBHble yHMBepcaJbHbIe YUeOHbIe JeliCTBUS:
YMEHHE CaMOCTOSATENbHO OIpeaeisaTh LEIU JeSATeNIbHOCTH, IUIaHUPOBaTh, OCYLECTBIIATH,
KOHTPOJMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITENBHOCTb, BBIOMpaTh Hauboiee
a¢hdexTuBHBIE CMOCOOBI pelIeHUs] YUeOHBIX M TIO3HABATEIBHBIX 3a7a4, CAMOCTOSITEIIbHO COCTAaBJIATh WIIU
KOpPPEKTUPOBATh MPEUIOKEHHBIA AJITOPUTM JEHCTBUN NPHU BBIITOJHEHUM 3alaHUM C YYETOM IOIYYEHUS
HOBBIX 3HaHMI 00 M3y4yaeMbIX 0OBEKTaX — BEIIECTBaX M PEAKIIUAX, OLIEHUBATH COOTBETCTBHE MOJYyYEHHOTO
pe3ynbTaTa 3asBJIICHHOM LEIM, YMEHUE HCIOJIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, Mpe/jiaracMble B
YCIIOBUHM 3aJJaHUM.
HNPEAMETHBIE PE3YJIbTATDBI
B cocraBe mpenMeTHBIX pe3y/lbTaTOB IO OCBOEHHUIO 00S3aTENILHOTO COJEp>KaHUs, YCTAaHOBJIEHHOTO
naHHOUM (enmepasibHOM pabodveil mporpamMMoi, BBIIETSAIOT: OCBOSHHBIC OOYYAIOIIMMUCS HAyYHBIC 3HAHMS,
YMEHHS U CIOCOOBI NeHCTBUH, cienuduueckue Ui IpeIMETHON 00JacTH «XUMHUA», BUIbl JESTEIbHOCTH
[0 TIOJYYEHUI0 HOBOTO 3HAHUS, €r0 HMHTEpHpeTaluy, NpeoOpa3oBaHUI0 W NPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.
K konmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTPa)kaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:
® PpACKpbIBATh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATHUWA: aTOM, MOJIEKYJa, XUMUYECKUU 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOIHAs), BaJCHTHOCTD,
OTHOCHTEJIbHAs aTOMHasi U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi JI0JiI XMMHYECKOTO D3JE€MEHTa B COCAMHEHHM, MOJSPHBIH OO0BbEM, OKCHI, KHUCIOTa,
OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCICHHUS, XUMHUYECKas peakius,
KJacCU(UKAIUsl peakiil: peakluu COEAMHEHHUS, PEaKIMH Pa3I0KEHHUs, peaklud 3aMelieHUs,
peakuuu oOMeHa, 3K30- U SHIOTEPMHUECKUE PEaKIMH, TEIUIOBOH 3 EeKT peakuuu, siipo aToMa,
AIIEKTPOHHBINA CJION aToMma, aTOMHas opOUTaib, paJlyc aroMa, XUMUYECKasl CBsS3b, MOJSpHAs U
HEMNoJIIpHasl KOBAJICHTHAs CBsA3b, MOHHAs CBA3b, MOH, KaTHOH, aHWUOH, PacTBOP, MaccoBas IO
BEIIECTBA (IIPOLIEHTHAs! KOHIIEHTPALMs) B paCTBOPE;

® JIUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHITHUN W MPUMEHATh 3TU MOHATUS MPU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

® UCMOJb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUIS COCTaBJeHHs (OpPMYN BEUIECTB U YpaBHEHHIA
XUMUYECKUX PEAKIUN;

® OMNpeAeNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTENEeHb OKHCICHHS
SJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIICKHOCTh BELIECTB K OIpPEIeIEHHOMY KIIAcCy



COeMHEHUH Mo GopMynaM, B XUMUYECKON CBs3M (KOBAJCHTHAS W MOHHAsI) B HEOPTaHUIECKHX
COC/IMHECHUSIX;

packpsiBaTh cMbica [lepuoanueckoro 3akona /. M. MeHueneeBa: 1eMOHCTPUPOBATh NIOHUMAHUE
MEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX OJJIIEMEHTOB OT UX IIOJIOKEHUS B
IIepuoanueckoil cucreMe, 3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4E€HMsI, 3aKOHa ABOraipo;

OTKCHIBATh WM XapaKTepu30BaTh TaOnmmuHyto (opmy I[leproaudeckoll CHUCTEMBI XUMUYECKHX
JJIEMEHTOB: pa3jiMuaTh MOHSITHS «TJIaBHas moarpynmna (A-rpymnma)» u «nobounas moarpynna (b-
TPYIIa)», Majble U OOJIBIINE TIEPUOJIBI, COOTHOCHTh 0003HAYCHHS, KOTOPBIC UMEIOTCS B TaOIHIIC
«Ilepuoanueckass cucrema xumuueckux dnemMeHToB J[. WM. MeHnageneeBay ¢ 4YUCIOBBIMHU
XapaKTepUCTUKaMH CTPOCHHUS aTOMOB XHMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsl sapa, oOriee
YHCJIO 3JIEKTPOHOB U PACHpPEesIEHNE UX MO 3JIEKTPOHHBIM CIO0SAM);

KJIacCU(DHUIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMUUYECKHE PEaKIUU
(M0 4KCITy M COCTaBY Y4acTBYIOUIUX B PEAKLUU BELIECTB, [0 TEMJIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3UYHBIX KIJIACCOB,
MOJTBEPIK/Iasi OMMCAHNE TIPUMEpPaMHU MOJICKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIIUX XUMHUYECKHX
peaKkumii;

MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOT'O COCTaBa, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX TIPEBPAIICHUI B Pa3IMYHBIX YCIIOBHSIX;

BBIUUCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO UM MOJISIDHYKO MAacChl BEIIECTB, MACCOBYIO JOJIO
XMMHUYECKOTO 3JIEMEHTa MO (QopMyle COEAMHEHHs, MacCOBYIO [OJII0 BEIeCTBa B pPacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKIIHH;

MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHOW JEITEIBHOCTH — aHAIM3 M CHHTE3, CPAaBHEHHE,
0000111eHIe, CUCTEMATHU3AIINIO, KITACCU(PHUKAIUIO, BRISIBICHNE PUYHHHO--CJIEICTBEHHBIX CBA3EH —
JUIslL W3Y4YEHUs CBOMCTB BEIIECTB M XWMHMUYECKHX pEaKIHUil, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — Ha0JI0JIeHUE, U3MEPEHUE, MOICIIMPOBAaHNE, IKCIIEPUMEHT (peaibHbIi U MBICIICHHBIH );
clieIoBaTh MpaBUiIaM TMOJIb30BAaHUS XUMUYECKOW MOCyIoiW M JabopaTopHbIM 00OpYyIOBaHHEM, a
TaKKe MpaBuiiaM OOpalieHus! ¢ BEUIECTBAMH B COOTBETCTBHUHU C MHCTPYKIHUSMU IO BBINOIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OMBITOB MO MOJYYEHHIO M COOMpPaHHI0 Ta3000pa3HbIX BEILIECTB
(BoopoAa M KHCIOpOJAA), NPUTOTOBIIEHUIO PAaCTBOPOB C OMNpeAeNEHHOW MaccoBOM JoJiei
pPacTBOPEHHOrO BELIECTBA, IJJAHUPOBATh M MPOBOJUTH XUMHUYECKHUE SKCIIEPUMEHTHI 110
pacrmo3HaBaHUIO pACTBOPOB WIEJI0OYed M KUCIOT C TOMOIIBIO HWHAMKATOPOB  (JIaKMYC,
(dhenondTanenH, METHIIOPAHX U JIPYTHE).

K koHiy oOydyeHus B 9 kJiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTb
C(OPMHUPOBAHHOCTh y OOyUaIOIUXCS YMEHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XMMMYECKMX IMOHATHUN: XMMHUYECKMH 3JEMEHT, aToM, MOJIEKyIa,
WOH, KAaTHOH, aHWOH, [POCTOE  BEIIECTBO,  CJOXHOE  BEIIECTBO,  BaJEHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas peaklus, XUMUYECKas CBS3b,
TEIUIOBOM 3(PQEKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, NMEKTPOIMUTHI, HEIIEKTPOJIUTHI,
ANIEKTPOJIMTUYECKAs JUCCOLMAIMS, pPEaKUud HOHHOro oOMeHa, KaTajlu3arop, XHMHUYECKoe
paBHOBecue, 0OpaTUMbIE U HEOOpaTHMBble PEAKILIUH, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIUH,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHUCIEHHWE W BOCCTAHOBJIEHHME, aIOTPONHs, aM(pOTEpHOCTb,
XUMUYECKas CBA3b (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKasi), KpUCTAJUINYECKasl peIéTka, KOppo3us
METaJJIOB, CIUIaBbI, CKOPOCTh XUMUYECKON peaKluu, IPEAeNIbHO AomycTuMas KoHueHTpanus [TIJIK
BEIIECTBA;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHSATHH U MPUMEHSATH 3TH MOHATUS MPU
OTMCAHNU BEUIECTB U UX NIPEBPALLECHUN;



UCIOJb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJeHUS (OPMYN BEHIECTB M YpaBHEHHA
XUMHUYECKUX PEAKIIU;

ONpEIENATh BAICHTHOCTh M CTENEHb OKHUCIEHHUS XUMHUYECKHUX DJJIEMEHTOB B COEIMHEHMSX
pa3IMYHOIO COCTaBa, IPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEAWHEHUH 110
dopmynaM, B XUMHUYECKOW CBSI3M (KOBAJICHTHAs, NOHHAS, METAJUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3aps/l MOHA 10 XMMHUYECKOH (opmyiie, XapakTep CpelIsl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COECAMHEHUM, TUI KPUCTANINYECKON PEIIETKY KOHKPETHOTO BEIIECTBA,
packpsiBaTh cmbici [lepuonnueckoro 3akona J[. M. MenpeneeBa W JEMOHCTPUPOBATH €r0
MOHMMaHHUe: ONHCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamyueckoid CUCTEMBI
XUMUYECKUX 3JIEMEHTOB: Pa3jMyarTh MOHATHS «IJIaBHAas moarpynmna (A-Tpynma)» U «mobouyHas
noarpynna (b-rpymnmna)», manele W OOJbIIME MEPUOJbI, COOTHOCUTH OOO3HAUYEHHUs, KOTOPbIE
UMEIOTCS B MEpPUOAMYECKOM TalnMile, C YHCIOBBIMU XapaKTEPUCTHKAaMH CTPOEHHSI aTOMOB
XMUMHMUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sSApa, oOlIee YnuciIo 3JIEKTPOHOB U paclpeieieHue UxX 1o
AJIEKTPOHHBIM CJIOAM), OOBSICHITH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHUH B Mpezesax MajiblX IEPUOIOB U INIABHBIX MOATPYII C YUETOM CTPOCHHSI UX aTOMOB;
KJIaCCU(UIMPOBATh XUMUYECKHE JIEMEHThI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE pEaKLuu
(Mo ymMCIly ¥ COCTaBY yYacTBYIOIIMX B PEaKIMU BEUIECTB, MO TEIJIOBOMY 3P EKTY, 10 U3MEHEHHUIO
CTETeHEeW OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME W CIEHHUPUISCKHE XUMHYECKHE CBOWCTBA TMPOCTHIX H
CJIOKHBIX BEIIECTB, MOATBEP)Kas OMUCAHUE MPUMEPAMHU MOJICKYISIPHBIX U MOHHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

COCTaBJISATh YpaBHEHUS AJIEKTPOJUTUUECKON TUCCOLMAIIMKN KUCIOT, LIEN0Ye U coJiel, OJHbIE U
COKpalEHHbIE YpaBHEHMsI peakiuii MOHHOrO OOMEHa, YpaBHEHHUS peaKlUi, MOATBEPKIAIOIINX
CyIIECTBOBaHHE FEHETHUECKOM CBS3U MEX/Ty BELIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKUUN MOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOTO 0ajlaHca 3TUX PeaKLUid;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BO3MOXXHOCTH MPOTEKAHUS
XMMHYECKUX MPEBPAIICHU B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCHUTENIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAacChl BEIIECTB, MAacCOBYIO [OJIIO
XMMHYECKOTO 3JIeMEeHTa Mo (QopMyle COEAMHEHHUS, MacCOBYIO [OJII0 BEIIeCTBa B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKIiu;

coOiroAaTh MpaBuiia MOJIb30BAHUS XUMUYECKOW MOCyNoM M J1a00opaTopHbIM 00OpyIOBaHUEM, a
TaKKe MpaBWiia oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIMSIMH IO BBIIOJIHEHHUIO
1ab0paTOPHBIX XUMHUYECKHX OMBITOB MO MOJIYYEHHIO M COOMpPaHUI0 Tra3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yrieKuclioro rasa);

MPOBOJUTh  pPEaKIMW, MOJITBEPKIAIONIMEe KAuYeCTBEHHBI COCTaB  pa3iMYHBIX  BEIIECTB:
pacrmo3HaBaTh OIBITHBIM MYTEM XJIOPHA-, OpoMUA-, MOIUA-, KapOoHaT-, (ocdar-, cuiamkart-,
cynbdaT-, THAPOKCUI-HOHBI, KATHOHBI AMMOHUS U MOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE
B BOJIHBIX PaCTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OTNEPALMHN MBICITUTEIBHON JNEATEIbHOCTH — aHAIW3 M CUHTE3, CPAaBHEHHE,
00001IeHNe, CHUCTEMAaTU3alluI0, BBISBICHUE MPUYHMHHO-CICICTBEHHBIX CBSI3€H — AN W3YydeHUs
CBOWCTB BEIECTB M XUMHYECKUX pPEaKlHi, €CTECTBEHHO-HAYYHbIE€ METOAbl MO3HAHUS —
HaOI0IeHNEe, U3MEPEHNE, MOICIUPOBAHNE, YIKCIIEPUMEHT (peabHbIi U MBICTICHHBIN).



TEMATHUYECKOE INTAHNPOBAHUE

8 KIIACC
KommnuectBo gacos
Ne HanmenoBanue pasnennos u OnexrponHsie ((POBEIE)
KontponbHbie [IpakTnueckue
/1 TEM MPOTPaAMMBI Bcero 00pa3zoBaTebHBIC PECYPCHI
paboThl paboThl
Paznean 1. IllepBonayanbHbie XUMUYECKHE IOHATHS
XuMusg — BakHas 00J1aCcTh
CCTCCTBOSHAHIS I https://lesson.academy-
1.1 N 5 0 2 content.myschool.edu.ru/04/08
MPAKTUYECKOU JIeATeTLHOCTH
YyeJoBeKa
BemecTsa 1 XuMHUYECKHE https://lesson.academy-
1.2 15 1 0
peaknuu content.myschool.edu.ru/04/08
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
91 Bosayx. Kucnopoa. Ioustue 6 0 0 https://lesson.academy-
' 00 okcHIax content.myschool.edu.ru/04/08
99 Bomopoa.Ilonsrue o Kkucimorax 8 0 1 https://lesson.academy-
' U COJIAX content.myschool.edu.ru/04/08
23 Bopa. PactBopsl. [Tonstue 06 5 1 1 https://lesson.academy-
' OCHOBAHUAX content.myschool.edu.ru/04/08
OCHOBHBIE KJIACCHI https://lesson.academy-
2.4 . 11 1 1
HEOPraHUYECKUX COETUHEHUI content.myschool.edu.ru/04/08
Hroro no paszneny 30

Paspnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

https://lesson.academy-

) .. 7
31 XMMHYECKHX 3]EMEHTOB /] content.myschool.edu.ru/04/08
Memnnene-eBa. CTpoeHue
aToMa
3.2 gHMH%CKaH CBAL. 3 https://lesson.academy-
' KHCTHTETRHO content.myschool.edu.ru/04/08
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
Hroro no pazgeny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KIIACC

KonunuecTBo yacos
HaumenoBanue pas3ieiioB u Tem OnekTpoHHbIC (ITU(POBHIL)
Ne 1i/m Konrposnbsusie | Ilpakruueckue
MIPOrPaMMBI Bcero 00pa3oBaTeIbHBIC PECYPCHI
paboThl paboThl
Pa3nes 1. BemecTBo U XuMH4yecKne peakumu
11 [ToBTOpEHUe 1 yriuybneHnue 3HAaHUH 5 1 0 https://lesson.academy-
' OCHOBHBIX Pa3/IelioB Kypca 8 Kiracca content.myschool.edu.ru/04/09
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 https://lesson.academy-
- peaxmmii content.myschool.edu.ru/04/09
13 DNEKTPOTUTHICCKAST TUCCOITHAITHS. 3 1 1 https://lesson.academy-
- XHMUUECKHE PEAKIIHH B PACTBOPAX content.myschool.edu.ru/04/09
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
OOr11ast XxapakKTepUCTHKA XMMHYECKHX https://lesson.academy-
2.1 4 0 1
anemeHToB VIIA-rpynmel. IanmoreHs content.myschool.edu.ru/04/09
22| sncwonron Vincapyni. Copan ot : 0 o | mmsilessonacademy.
' PYHHEL 2-CP content.myschool.edu.ru/04/09
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 :meﬁeHTml: VAIr) nbl. A30T, docdop u 7 0 1 https://lesson.academy-
' PYHHEL ’ P content.myschool.edu.ru/04/09
WX COCMHEHUS
o | e | , | s,
' . PYTUTRL. o content.myschool.edu.ru/04/09
KPEMHUH U UX COCTUHEHHUS



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

Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU A

3.1 OO0me cBoiCTBa METAJUIOB 4 https:/lesson.academy-
' B content.myschool.edu.ru/04/09
3.2 Bauetime MeTajuibl U UX COCTUHEHUS 16 https:/lesson.academy-
' s content.myschool.edu.ru/04/09
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 Bellecrsa i MaTehHaAL X eroBeKa 3 https://lesson.academy-
. TBAd U MAaTCPHUAJIBI B ) KN3HHU YCIIOBCK
B P content.myschool.edu.ru/04/09
Hroro mo pazueny 3
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

I[TIOYPOUYHOE IVIAHNPOBAHUE
8 KIIACC

KomnnuectBo yacos

Ne [Hara DneKTpoHHbIE TU(POBBIC
Tema ypoxa Bceer KoHTpoJbHBI IIpakTHYecku
/1 . p U3y4YeHUSs 00pa3zoBaTeNbHBIE PECYPCHI
(1] € paooThbI € paooThbI
[Ipenmer xumuu. Posb https://academy-
S — content.myschool.edu.ru/lesson/9ee6fd8e-

1 qenonexa. Tena i 1 0 0 cc81-420c-ab3b-7c5¢3a618bc3

BCIICCTBA
https://academy-

2 Hownstne o Meroaax 1 0 0 content.myschool.edu.ru/lesson/d6cb67f7-
HIO3HAHMA B XUMUH 9858-4e35-a376-a9c667da2315
[TpakTrueckas padota Ne
1 «IIpaBuna paGoTHI B https://academy-

TaBOPATOPHH U TIPHEMEI content.myschool.edu.ru/lesson/93666066

3 obpameHIs ¢ 1 0 1 -14b0-4623-9348-163e1b246aea
J1a00paTOPHBIM
000pyI0BaHUEM
HucTtele BelecTBa U https://academy-

4 emeci. CriocoGbi 1 0 0 content.myschool.edu.ru/lesson/b5788a46-
pasieneHns cmeceit b8b5-421c-a520-78794f8cc321
[IpakTuueckas pa60Tav Ne https://academy-

5 2 «Pasnenenue cmecelt 1 0 1 content.myschool.edu.ru/lesson/24899d03

(Ha mpUMepe OYUCTKH
MIOBapEHHOM COJIN)»

-b537-43db-befl-5de8204cefd5



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
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-

6 ATOMBI 1 MOJIEKYJIBI
£19a-4165-9710-bfce8d7f3eel
XUMHYECKUE DIIEMEHTHI. https://academy-
7 3HaKu (CHMBOJIBI) content.myschool.edu.ru/lesson/4d02584c-
XUMITIECKIX SICMEHTOR €19a-4165-9710-bfce8d7f3eel
8 [IpocTeie 1 cnoKHBIE
BCIICCTBA
https://academy-
9 ATOMHO-MOJIEKYIIAPHOE content.myschool.edu.ru/lesson/1f6414bc-
yHqeHue b7a4-4e73-a823-e95db002d259
https://academy-
3aKOH NOCTOSHCTBA content.myschool.edu.ru/lesson/08187608
cocTana BeIeCT®. -02b3-4¢05-b334-90c71cdd824b
10 Xumuaeckas opmysa.
BaJ'IeHTHOCTB adTOMOB
XUMHUUYCCKUX DJICMCHTOB
OTtHOCHUTEIbHAA aTOMHASA https://academy-
11 Macea. OTHOCHTEIBHAS content.myschool.edu.ru/lesson/7e6f61de-
MOJIEKYJIAPHAS MACCA 5ea6-46df-82b6-e5c6ed877a09
MaccoBast JouLs https://academy-
12 XUMHYECKOTO SIEMEHTA B content.myschool.edu.ru/lesson/527cf9e7-
R — 1c21-49a4-866¢-9c20f0a1585e
13 KomnnuectBo BemecTBa. https://academy-

Momns. MosipHas Macca

content.myschool.edu.ru/lesson/38e680fe-
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https://academy-content.myschool.edu.ru/lesson/1f6414bc-b7a4-4e73-a823-e95db002d259
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https://academy-content.myschool.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
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524d-472d-a431-935b8a5f848a

dusznueckue n

https://academy-
content.myschool.edu.ru/lesson/f8cb6a2c-

14 XUMHYECKUE SABJICHUS.

XHMHUCCKAs PeaKIIHs 5e34-41ce-8bc6-388580667143
[Ipu3Haku u ycnoBust https://academy-

15 TIPOTEKAHHS XUMHUECKHX content.myschool.edu.ru/lesson/4da7eble-
peaiaii c088-42e8-ae14-bf9ac9alb7ed
3aKOH COXpaHEHHST MACChHI https://academy-

16 BelecTs. XUMIUeCKUe content.myschool.edu.ru/lesson/b72d5bbf-
ypaBHEHUs 065c-4c51-be9d-56349d4e4f7a
Brranciaenus KOJIMYECTBA, https://academy-

17 MacChl BEMICCTBA 110 content.myschool.edu.ru/lesson/dea9b4e0-
YPaBHCHUSAM XUMUYCCKUX £670-468d-be30-b8425795b880
peakuui
Knaccudukanms https://academy-

XUMHUYECKUX PEAKIIUiA content.myschool.edu.ru/lesson/b5cbbe71-

18 (coemunenms, 093e-492d-be67-c766a95bc03d
pa3J'IO}KeHI/ISI, 3aMCIICHHUA,
oOMeHa)

M. B. JlomoHOCOB — https://academy-

" VUSHBIH-PHIHKIOTEHCT. content.myschool.edu.ru/lesson/e093dccf-
O6o061eHue u 4013-4242-bh78a-9f426bbd9d5f
CUCTEMaTHU3alusa 3HaHHI>'I

20 KonTtponpHas padota Nel

no Teme «BemecTBa u



https://academy-content.myschool.edu.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a
https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
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

XUMHUYCCKHUEC pCaKIIUU»

Bo3nyx — cMech ra3os.
Cocras Bo3ayxa.

https://academy-
content.myschool.edu.ru/lesson/1d86d0c0-

21 - - -
KHCIIOPOJ — SIeMEHT 1 f430-4d90-9bc3-f263746fdb06
npocroe BeiecTBo. O30H
Dusnueckue u https://academy-
XUMHUYECKHE CBONCTBA content.myschool.edu.ru/lesson/1fala62d-

22 KUCII0pOa (PeaKkuuu 1a6b-4a2a-b0d2-094227d15a70

OKHUCIIEHUS, TOPEHUE).
TTousarue 00 okcumax
CriocoOsI moTydeHust https://academy-
KHCJIOPOJIa B content.myschool.edu.ru/lesson/8ceac680-

23 nabopaTopuu u 8e78-467e-9583-7ac88ba934e3
IIPOMBIIIJIICHHOCTH.

[Ipumenenue kuciopoaa

Tennooit sppexr https://academy-

XUMHUICCKOU pCAKIINH, content.myschool.edu.ru/lesson/9eb6a556-
TIOHATHE O 26¢d-4113-b6df-cd534e62b05e

24 TEPMOXUMHYECKOM
YpaBHCHHHU, DK30- U
OQHAOTCPMUYCCKUX
peaKnusax
Tonnmuso (HedTh, Yroib u https://academy-

e MeTan). 3arpssHeHie content.myschool.edu.ru/lesson/8ceac680-
BO3JIyXa, CII0COBH €ro 8e78-467e-9583-7ac88ba934e3
IpeaAOTBPALLICHHUA

26 IIpakTtuyeckas pabora Ne https://academy-



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
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://academy-content.myschool.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://academy-content.myschool.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/58cce711-1b81-4d4a-8e80-27e051fca4f0

3 no Teme «llonydyenue u
coOupaHue KHCIopoaa,
HU3yYEHHUE Er0 CBOMCTB)

content.myschool.edu.ru/lesson/58cce711-
1b81-4d4a-8e80-27e051fcadf0

Boaopon — aneMeHT u

https://academy-
content.myschool.edu.ru/lesson/54f51078-

27 MIPOCTOE BEIIECTBO.

Haxox e e B Ipupozie dbab-48a7-9aed-e50512952959
dusnueckue u https://academy-

28 XMMHUYECKHE CBOMCTBA content.myschool.edu.ru/lesson/54f51078-
BoJiopona. [Ipumenenue dbab-48a7-9aed-50512952959
BOJIOPOJIA

https://academy-

29 [TonsTHE O KHCHOTAX U content.myschool.edu.ru/lesson/565f0aac-
COJISIX £363-4e13-8724-e7d83828b4el

https://academy-

30 Cnoco6sl nosry4eHus content.myschool.edu.ru/lesson/d1760e9c-
BOJOpOAa B 1abOpaTopuu 4d36-49b3-b1f5-c6e5ea2038f9
[IpakTuueckas padota Ne https://academy-

31 4 o teme «llomyuenue n content.myschool.edu.ru/lesson/d1760e9c-
cobupanue BOJOPOaA, 4d36-49b3-b1f5-c6e56a2038f9
HU3YUCHUC €TO CBOUCTB»

https://academy-

39 MoutsipHbIii 06BEM ra3oB. content.myschool.edu.ru/lesson/e9564d05-
3akoH ABOraapo abea-455d-9367-3a872d0dec7b
Brruncienus o0béma, https://academy-

33 KOJINUECTBA BEIECTBA

rasa 1o €ro u3BECTHOMYy

content.myschool.edu.ru/lesson/dea9b4e0-



https://academy-content.myschool.edu.ru/lesson/58cce711-1b81-4d4a-8e80-27e051fca4f0
https://academy-content.myschool.edu.ru/lesson/58cce711-1b81-4d4a-8e80-27e051fca4f0
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/565f0aac-e363-4e13-8724-e7d83828b4e1
https://academy-content.myschool.edu.ru/lesson/565f0aac-e363-4e13-8724-e7d83828b4e1
https://academy-content.myschool.edu.ru/lesson/565f0aac-e363-4e13-8724-e7d83828b4e1
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.myschool.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.myschool.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880

KOJIMYECTBY BEIIECTBA
i 00bEMY

£670-468d-be30-b8425795b880

Beruucinenus 006EM0B
ra3oB 10 yPaBHEHUIO

https://academy-

34 Eaeigll{l:yé gfé(;i?:e content.myschool.edu.ru/lesson/13556db3
. -1863-4d5e-b13f-bc4a01f8fadb
OTHOIIICHHUU I'a30B
By —— https://academy-
35 XHMUYECKHE CBOMCTRA content.myschool.edu.ru/lesson/399b02d8
BOJIBI -b3b7-4d17-bac6-e088e08be8c5
https://academy-
36 CocTaB ocHoBaHMi. content.myschool.edu.ru/lesson/658d977a-
IonsTre 06 nEmAKaTOpax 29ec-4e14-9bd1-cdfdd073cd59
Bopa xak pacTBOpuUTEb.
HacHImeH e 1 https://academy-
HeHACHIIEHHEIE content.myschool.edu.ru/lesson/a96f9a30-
37| sactsopss. Maccosas eb66-4724-8171-eda3c49b3d62
J0JId BeuleCcTBa B
pactBoOpe
[IpakTiueckas pabota No hitps://academy-
> 1o Teme content.myschool.edu.ru/lesson/ab9825ce-
«lpurotoszere 7a20-40e7-8294-ad1c5bc441ab
38 pacTBOPOB C
OIpeNEeNEHHON MacCOBOM
JI0JIEH paCTBOPEHHOTO
BCIIICCTBa»
39 KonTtponsHast padota Ne2 https://academy-



https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
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
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
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

o teme «Kucnopon.
Bopaopoxa. Bona»

content.myschool.edu.ru/lesson/6ela27cf-
e0fb-441b-98e7-db66df55eaea

OKcHapl: COCTaB,

https://academy-
content.myschool.edu.ru/lesson/b77198d7

40 KJIacCH(UKaIus,

HOMEHKIaTypa -0ff1-43ff-9afa-a217fbd49451
Homyuenne u https://academy-

41 XUMHHECKHC CBOHCTBA content.myschool.edu.ru/lesson/b77198d7
KHCTOTHBIX, OCHOBHBIX 1 -0ff1-43ff-Oafa-a217fbd49451
aM(bOTEepHBIX OKCHJIOB
OCHOBaHMS: COCTaB, https://academy-

42 KJTacCH(pUKAIIS content.myschool.edu.ru/lesson/704f2053-
HOMEHKJIaTypa ba7d-4e88-9240-ec5047c3ab94
[Monyuenue u https://academy-

43 XMMHYECKHE CBOMCTBA content.myschool.edu.ru/lesson/ed900a27-
OCHOBaHMIA 2af0-4c09-b273-a8d554826e6a
Kucnorsr: cocras, https://academy-

44 KJIaCCH(UKAIISA content.myschool.edu.ru/lesson/8a745728-
HOMEHKJIATypa bOc2-4fd7-a4b5-a53a03aa57bb
[Mony4enue u https://academy-

45 XMMHYECKHE CBOMCTBA content.myschool.edu.ru/lesson/e5512262-
KHCIIOT 5951-4dc0-9449-c580929fc13d
Comu (cpemnne): https://academy-

16 HOMEHKJIATypa, CIIocoObI content.myschool.edu.ru/lesson/ba634702-

MOJIyYECHUS, XUMHUUYECKUE
CBOICTBa

f7e9-4ba2-aa5f-1bd600b01f80



https://academy-content.myschool.edu.ru/lesson/6e1a27cf-e0fb-441b-98e7-db66df55eaea
https://academy-content.myschool.edu.ru/lesson/6e1a27cf-e0fb-441b-98e7-db66df55eaea
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80

[IpakTuyeckas padora Ne

https://academy-

6. Pemenne content.myschool.edu.ru/lesson/1a488696-
SKCHNCPUMCHTAIILHBIX 3112-4ddc-b835-fa0cf807a743

47 3a/Ja4 110 TeEME
«OCHOBHBIE KIACCHI
HeOpFaHI/I‘ICCKI/IX
COCTMHEHMI)

T'eneTnyeckas CBA3b https://academy-

o | o s e 1503
HeOpFaHI/I‘—IeCKI/IX
COoeqUHEHNN

https://academy-

49 O606menune n ) content.myschool.edu.ru/lesson/bf75933f-
CUCTeMaTH3aIis 3HAHUU f74c-45af-8de9-45825e060659
KontponsHas padota Ne3 https://academy-

o | o Ossome e o
KJIaCChl HCOPraHUYCCKUX
coequHeHun"

IlepBbIc MOTBITKH https://academy-
Knaccu(GUKauuu content.myschool.edu.ru/lesson/4d3fb871-

51 XUMUYECKUX DJIEMEHTOB. b36f-4¢c15-9f78-1€95ab89c35f
[lousitue o rpyimmax
CXOOHBIX 2JICMCHTOB
IIepunoarueckuil 3aK0H U https://academy-

52 [Mepuoanyeckas cucrema content.myschool.edu.ru/lesson/edd298d0-

XUMHYECKUX DJIEMEHTOB
J. Y. MeHnaeneeBa

0587-4343-b208-be652591722d



https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
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

[Iepuonsl, rpynmsl,

53
MOArPYIIIIBI
CTpoeHHe aTOMOB. https://academy-
54 CoCTaB ATOMHBIX A7IED. content.myschool.edu.ru/lesson/62albb70-
) Co— 314d-4f30-986d-16e4ccedfbfa
CtpoeHnue IeKTPOHHBIX https://academy-
000II0CK aTOMOB content.myschool.edu.ru/lesson/62albb70-
55 3JIEMEHTOB 314d-4f30-986d-16e4ccedfbf4
[Tepronnueckoit CUCTEMBI
. Y. MenneneeBa
XapaKkTepucTHKa https://academy-
XUMHIECKOT'O JIEMCHTA content.myschool.edu.ru/lesson/b9c49a79-
56 1O €ro MOJIOKEHHIO B 70f6-4ace-9394-748241abd2d0
[Tepuonnueckoii cucreme
. Y. MenneneeBa
3HAYCHHUE https://academy-
[lepHoAMYecKOro 3aK0Ha content.myschool.edu.ru/lesson/62b40b66
- JUIS Pa3BUTHS HAYKH 1 -be96-4b38-b773-fcad2b4f0023
npaktuku. . W.
MeneneeB — yu€HbIH,
neagaror v rpaxXaaHuH
ONEeKTPOOTPULIATENBHOCT https://academy-
58 b ATOMOB XHMIUCCKIX content.myschool.edu.ru/lesson/26704b07

9JICMCHTOB

-306f-4eea-h6cf-07ef4b45928¢e



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/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
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e

HNonnas xummueckas

https://academy-
content.myschool.edu.ru/lesson/5d6ec675-

59
CBSI3b 8622-4130-ab86-3daac2be38d0

https://academy-

60 KosanenTtnas nojspHas content.myschool.edu.ru/lesson/b9aeaa8a-
XHUMHUYECKas CBS3b fbac-4726-b6cc-9533c98f3fa2

https://academy-

61 KoBanenTHas HenossgpHas content.myschool.edu.ru/lesson/86bb4d13
XHMHUYECKas CBSI3b -c935-4al14-ba35-2e492f9bd88e

https://academy-

62 S — content.myschool.edu.ru/lesson/387f490b-

5d6b-4831-b242-374c2f39102f
OKHCTHTMEHO- https://academy-

63 BOCCTAHOBUTENLHLLE content.myschool.edu.ru/lesson/5714ad33-
peaku 9594-4fd7-8448-db8h184673a0

https://academy-

64 Oxkucnurenu u content.myschool.edu.ru/lesson/34d1ced3-
BOCCTaHOBUTEIU 2599-4¢31-88c3-051182cle65b
KonTposnsHas padoTa Ned https://academy-

65 o teme «CtpoeHue content.myschool.edu.ru/lesson/34d1ced
aToMa. XUMUYeCcKas 3-2599-4¢31-88¢3-051182c1e65b
CBA3b»

PesepBHBIN ypOK.

66 0O0001IeHue u

CHCTeMaTHu3alus 3HaHuH



https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
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

67 0 0
68 6 0
OBILIEE KOJIMYECTBO 68 4
YACOB I10 ITPOTPAMME
9 KJIIACC
KonnuecTBo 4acor
Ne Tema ypoka Kontpon | Ilpaktuue Hara OneKTpOHHbIE IU(POBBIE
n/m Bcero bHBIC CKUe HN3YUCHUA 06p330BaTeJ'II:HI>Ie PECYPCHI
paboTsI paboThI
https://academy-
Tlepuo HaecKHii 3aKOH. content.myschool.edu.ru/lesson/e5
1 [Tepunoanueckas cucTeMa XUMHYECKUX 1 0 0 f2e5da-8588-4081-9741-
anemenToB JI. . Menaeneera a3c13edd696d
https://academy-
3aKOHOMEPHOCTH B M3MEHEHUH CBOCTB content.myschool.edu.ru/lesson/6e
2 XUMUYECKUX JIEMEHTOB MEPBbIX TPEX 1 0 0 136259-0b9f-4424-9892-
[CpUONOB 4a0d5d05ef27
https://academy-
, Krnaccudukauus 1 HOMEHKIATYpa . . . content.myschool.edu.ru/lesson/d7
HEOPraHN4eCKUX BEIIECTB 7750e6-09f3-4052-802a-
da9835991288
4 Buas XuMHUeCKO CBSI3U U THUIIBI 1 0 0 https://academy-



https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
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/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/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe

KPUCTAJUIMYECKUX PEIIETOK

content.myschool.edu.ru/lesson/81
f9eala-d0c5-4e6e-8233-

3feQef24a6fe
KonTtposneHas padota Nel mo Teme

5) «[loBTOpeHue u yrinyOneHue 3HaHUM

OCHOBHBIX Pa3JIeNioB Kypca 8 Kitaccay
https://academy-

i KITacCHOMKAIHS XMMHUECKHX ekl content.myschool.edu.ru/lesson/73

10 Pa3JINIHBIM TIPU3HAKAM cfefbd-cfb6-4e9-992d-
a32958ee6bfb
https://academy-

TlousTHE O CKOPOCTH XMMUYECKOH content.myschool.edu.ru/lesson/66

7 peakmun. [TOHATHE O TOMOTEHHBIX U 256083-2d71-4b3a-ab7b-
TeTEPOreHHBIX PEAKIHIX 5da241324b8f
[ToHsITHE 0 XUMHUYECKOM PaBHOBECHH. https://academy-

A DaKTOPBI, BIHAIONIHE HA CKOPOCTH content.myschool.edu.ru/lesson/f6
XHUMHYCCKON PEaAKIMH U TOJIOKECHUE 8b3764-33e0-479f-9276-
XHUMHUYECKOT'O PABHOBECHS 86ad520fd687

https://academy-
o OKICITHTEITEHO-BOCCTAHOBHTEIBHEIC content.myschool.edu.ru/lesson/e3
peaKimm cbce58-baf7-46ec-b763-
69ba4664990e
Teopus ANIEKTPOIUTHICCKOM https://academy-
10 muccornuanu. CHIBHBIE U ClIa0bIe content.myschool.edu.ru/lesson/76

QJICKTPOJIUTHI

ee69bb-9df2-4470-82ec-



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/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
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0
https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0
https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0

26957b8b25c0

https://academy-
content.myschool.edu.ru/lesson/65

11 HNonnble ypaBHEHUS peakUuid 9c574b-8a01-45e0-a397-
18505ac007ec
https://academy-
XUMHUYECKHE CBOWCTBA KUCIIOT U content.myschool.edu.ru/lesson/47
12 OCHOBAHUH B CBETE MPEACTABICHUI 00 d6aflb-698a-4050-8872-
ANEKTPOIUTHICCKOM TUCCOITUAITTT a5372d5ab4ae
https://academy-
XUMHUYECKHE CBOMCTBA COJIEN B CBETE content.myschool.edu.ru/lesson/e7
13 MpEeACTaBICHUH 00 AIEKTPOIUTHUECKON aba987-f351-4d05-a264-
Aucconuanuu 0ba234f49ffd
https://academy-
content.myschool.edu.ru/lesson/c7
14 [TonsTHE O THIPOIIH3E COJICH 318b9d-2aae-4bc2-89e8-
2103e0868c46
15 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI
https://academy-
. Tpaxraaeckas paGora Ne 1. «Permenne content.myschool.edu.ru/lesson/22
SKCIIEPUMEHTAIBHBIX 332U be6efd-b011-429b-b0d0-
26782513e849
KonTtponsHas padota No2 mo teme https://academy-
17 «DNEKTPOIUTHYECKAs TUCCOIHAIIHSL. content.myschool.edu.ru/lesson/00

XUMUYECKHUE pCaKknuuu B paCTBOpaAX»

72cdc7-acld-44dd-89c7-



https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
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/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/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/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
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20

9f1d1eb70b20

OO61ast xapakTepUCTHKA rajJoTreHOB.

https://academy-
content.myschool.edu.ru/lesson/b6

18 XUMHUYECKUE CBOMCTBA HA TIPUMEPE 086ed4-e33e-499f-8ceb-
XJopa eb946e07acde
https://academy-
Xnoposogopoa. ConsiHas KUCIOTa, content.myschool.edu.ru/lesson/64
19 XUMUYECKHE CBOMCTBA, MOTyYCHHE, fd0e7e-75b9-40f7-a675-
MPUMEHEHUE cf7e62aad0e2
https://academy-
ITpakTraeckas pabora Ne 2 o Teme content.myschool.edu.ru/lesson/2f
20 «[lonydyeHue coJITHON KUCIOTHI, a56edb-24b8-48de-8807-
n3ydeHue e€ CBONCTB» edb0b851cab9
https://academy-
Beruncnenus 1o ypaBHEHUSAM content.myschool.edu.ru/lesson/51
21 XUMHUYECKUX PEAKIUi, €CITN OJIUH U3 e2d5cf-2222-490b-8dcO-
peareHToB JaH B U30bITKE f87fcc8772b6
29 OO01ast xapakTepUCTUKA SIIEMEHTOB
VIA-rpymisl
https://academy-
AnnoTponHsle MOJU(PHUKALUH CEPBL. content.myschool.edu.ru/lesson/f9
23 Haxoxnenue cepbl U €€ COeIMHEHUN B 2ea7c9-e3a6-4195-b341-
npHupoie. XMMUYECKHE CBOHCTBA CEPHI a61e3e2490d3
24 CepoBosiopo, cTpoeHue, (pu3nuecKue u https://academy-

XHMHUYECKHE CBOMCTBA

content.myschool.edu.ru/lesson/fd



https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
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/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
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5

25ha95-73b0-44d5-9db8-
Oce613a77bad

Oxcuppl cepbl. CepHast KMCIIOTA,

https://academy-
content.myschool.edu.ru/lesson/d4

25 ¢bu3nuecKre 1 XMMUYECKHE CBONCTBA, e05dbf-2615-4c45-9a39-
NPUMCHCHHC 622664355136
XUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba https://academy-

2 T — content.myschool.edu.ru/lesson/95
XuUMHUYECKOE 3arpsA3HeHre 881C6/-1413-4346-b2cc-
OKPYXKaIOILIEH Cpeabl COSAMHEHUSIMHU 8eco4c16bbal
cepsl

https://academy-

. BhIUMCIEHIe MACCOBOM 107 BBIXO1a content.myschool.edu.ru/lesson/b4

[IpPOYKTa peaKiun 4f706e-efe8-4ech-b626-
ff9710eea806
OO6mras XxapaKTepuCTHUKA SJIEMEHTOB https://academy-

28 VA-TpymmEL. A30T, PACTIPOCTPAHCHHE B content.myschool.edu.ru/lesson/7d
npupoe, PU3NUECKUE U XMMUUECKUE 4d7a30-3c8e-4ead-a5h0-
CBOJICTBA c9cf7c36a42f

https://academy-
AmMuax, ero GpusnIecKkue u content.myschool.edu.ru/lesson/4e

29 XUMHUYCCKUC CBOﬁCTBa, MOJIYYCHUC U bd4383-23_33-401d-bb2b-
NPUMCHCHUC 77902435d54d

30 [IpakTuueckas pabota Ne 3 mo Teme



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
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
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/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/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/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/4ebd4383-2a33-401d-bb2b-77902435d54d

«ITonyyenne aMmmMuaKa, U3y4eHHE €T0O
CBOWCTBY

A30THas KHUCIOTa, € Pu3nuecKue u

31 .
XMMHUYECKHE CBOUCTBA
Hcnonp30BaHue HUTPATOB U COJICH
AMMOHHUA B KAUECTBC MI/IHCpaJ'II)HI)IX
32 ynoOpeHuii. XuMu4ecKkoe 3arps3HeHue
OKpYKarollen Cpesibl COCTMHEHUSIMU
a3orTa
https://academy-
Docpop. Okenx docdopa (V) u content.myschool.edu.ru/lesson/32
33 dochopHas KucIoTa, HUMIECKHE U 660a47-4080-456b-a005-
XMMHUYECKHE CBOMCTBA, MOJIy4CHHE 4Abc477563aal
https://academy-
cnonb3osanie GochaTos B KauecTse content.myschool.edu.ru/lesson/cd
34 MUHEPAIBHBIX YI00peHHii. 3arps3HeHne e32b7e-8b4c-4d10-8889-
MIPUPOIHOM cpenbl hochaTamMu 349a85b995b5
https://academy-
35 Yraepon, paclipoCTpaHEHHUE B IPUPOJIE, content.myschool.edu.ru/lesson/02
bu3HUECKrEe U XMMUYECKUE CBOMCTBA €87919-08b3-4f95-bb96-
2b66fee4d526
Oxcubl yriaepojia, ux (pu3nuecKue u https://academy-
S T ————. content.myschool.edu.ru/lesson/52
36 ale7be-12c9-4a16-8953-

pOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepoaa (1V)

4d1cec58396b



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
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
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/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/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/52a1e7be-12c9-4a16-8953-4d1cec58396b

https://academy-
content.myschool.edu.ru/lesson/78

37 VYroJibHAsI KUCOTA U €€ COJn ad63f8-6e16-4cbe-bald-
4cfcf033clde
ITpakTrueckas padota Ne 4 o Teme https://academy-
o "Tonyuenue YrIeKICIoro rasa. content.myschool.edu.ru/lesson/ab
KauecTBenHas peakiust Ha KapOOHaT- 506455-a0ea-4128-8617-
on" 07a52ad8618
https://academy-
ITepBonayanbHbIE MOHATHS 00 content.myschool.edu.ru/lesson/57
39 OpPraHNYECKHUX BEHIECTBAX KaK O 9aabf2-3852-435f-9¢34-
COEIMHEHUX yriiepoaa bal273fd9a7a
https://academy-
content.myschool.edu.ru/lesson/40
40 Kpewmuuii u ero coeaunenus 740cc9-19ea-472¢e-ab4f-
ade3dad50168
IIpaktuyeckas pabora Ne 5. Pemenue https://academy-
" SKCTIEPHMEHTAbHEIX 3124 10 TeMe content.myschool.edu.ru/lesson/54
«Baxuneliue HeMeTauIbl U UX 2fbaed-bed1-463f-a2f6-
S — ec’775877b977
https://academy-
KonTponbnas pabora Ne3 ro teme content.myschool.edu.ru/lesson/d9
42 «BaxHeime HeMeTauIbl U UX ed76cc-4eed-488b-aabl-
COCIIMHEHUS dacfb9883eda
43 OO1ast XapaKTepUCTUKA XUMUYECKHIX https://academy-



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/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/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/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/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/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
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6

3JIEMEHTOB — METAJLJIOB.
Meramnyueckas CBSI3b U MeTaNIMYeCKast
KPUCTA/UINYECKasl PELIETKA.
®du3nyecKrue CBOMCTBAa METAJIJIOB

content.myschool.edu.ru/lesson/3e
098831-e7b6-4fa5-8743-
6cc446e18abb

XUMHYECKHE CBOMCTBA METAJLIOB.

https://academy-
content.myschool.edu.ru/lesson/90

44 DNEeKTPOXUMHYECKUH PsiJl HANIPSKEHUI 2a45c5-6df5-418a-ba03-
METAIIIOB 67calf76fla3
OO6mme cnocoObl MOTYISHHS METAIIOB. https://academy-

45 Cruansi. BEMHCIEHHS IO YPABHEHHAM content.myschool.edu.ru/lesson/08
XUMHYCCKUAX PEaKIIUiA, eCITH OJHH U3 €4849b-39a4-477e-2190-
pEareHToB CONEPKUT IIPUMECHU 91167c1f8674

https://academy-
content.myschool.edu.ru/lesson/3d

46 [lonsiTne 0 KOpPpPO3UU METAIIIOB 110449-569d-4da7-8e18-

2474aed96fdf
https://academy-
content.myschool.edu.ru/lesson/7d

47 Il{enounpIe MeTAILIBI 3e8ebb-1fa4-4bfa-a855-

1d970d213a82

48 OKcuIbl M THAPOKCHUIBI HATPUS U KAJIUS

https://academy-
[[e10 HO3EMETBHEIC METAIIIE — content.myschool.edu.ru/lesson/38

49 098433-ea37-4eda-ac90-

KaJBIUA U MarHui

64dc5857a2b4



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/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/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/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/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
https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4

50

Bakueiiue coequHeHU KLU

51 O0001IeHHE U CUCTEMATU3ALIUS 3HAHUN
https://academy-
5 YECTKOCTD BOJIBI 1 CTIOCOOE! €8 content.myschool.edu.ru/lesson/db
yCTpaHeHHs fb6fc3-eb3e-4d6c-8965-
baaaad574020
https://academy-
HpaxTideckas pabota Ne 6 mo Teme content.myschool.edu.ru/lesson/a4
53 "YK&cTKOoCTh BOJIBI U METOIBI €€ 452dab-4cd2-42f4-aa49-
ycTpaHeHus" ad598f68fe44
https://academy-
content.myschool.edu.ru/lesson/94
54 AnmoMHHIH 5e5e8e-3770-4396-bef8-
f110f22d14f4
55 AmMdoTepHbIe CBOMICTBA OKCHIA U
FI/I,Z[pOKCI/II[a
https://academy-
content.myschool.edu.ru/lesson/8f
56 Keneso 9ea2f6-5ca2-47bf-87f2-
975545b3c948
https://academy-
- OKCHTHL, THAPOKCHIBI H COIH KeNe3a content.myschool.edu.ru/lesson/f4
(1) u skenesa (1) 4e6ab0-fda3-4055-8fff-
299411f84bec
58 O00011eHrE U cUCTEMATU3ALUS 3HAHUI



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/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/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/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/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/f44e6ab0-fda3-4055-8fff-a99411f84bec

[Ipaktudeckas padora Ne 7. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCMC

https://academy-

content.myschool.edu.ru/lesson/72

59 «Baxuenme MeTaJUIbl U UX 22010c-2d4b-401d-90b8-
T m—— b24530874d0c
BI;I‘-II/ICJIGHI/I?I 110 ypaBHeHI/IﬂM
XUMHUUYCCKUX peaKum‘/’I, €CJIN OJUH U3
60 peaFCHTOB JIaH B I/I36I)ITK6 NIJIn
COIEPKUT IpUMecH. Beruucnenus
MacCOBOM JIOJIM BBIXOJa IPOIYKTA
peakuuu
61 O0001IeHNEe U cUcTEMATH3AINs 3HAHAHN
KonTponsnas pabora Ne4 no teme
62 «Baxneinne MeTaIbl U UX
COCOUHCHUA»
https://academy-
BelecTsa i MaTepHATHI B content.myschool.edu.ru/lesson/ch
63 MOBCETHEBHOM KU3HH UeIOBEKa 5ef102-7¢42-4fch-a89f-
580ec2234cd0
https://academy-
XUMHUECKOE 3arpsi3HEHMe content.myschool.edu.ru/lesson/6d
64 oKpysKatomedi cpes! 721d3d-03ef-43e6-bd63-
c982d34d1836
https://academy-
POJIb XMMHH B PEIIEHUH SKONOFHIECKUX content.myschool.edu.ru/lesson/14
65 7344d0-7010-44ce-abad-

npobiaem

9a78b85f4b44



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
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
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
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YUEBHO-METOJUUYECKOE OBECITIEYEHUE OBPA3OBATEJILHOI'O
[TIPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI JIJIS YUEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBenienue

Tabsuupl: [leproauyeckas cucreMa XxuMudeckux snemeHToB 1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, ANEKTPOXUMUUECKUN Psil HAPSXKEHUS
METaJIOB

METOJUYECKHUE MATEPUAJIBI JJIA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb. -
Peanuzanus-tpedoanuii-dOI"OC-ocHoBHOT0-00111€r0-00pa30BaHMUs. -
Metoandeckoe-mocooue-is-yuutens. pdf

[MNPPOBLIE ObPA3OBATEJIbHBIE PECYPCBI 1 PECYPCBI CETHU
NMHTEPHET

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

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



