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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMUU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs COCTaBJIeHA Ha OCHOBE TPeOOBaHUH K pe3yibTaTaM OCBOCHHS OCHOBHOMU
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO o0miero oOpasosanus, npeacraBieHHbIX B PI'OC OO0, a takxe Ha ocHOBe (erepanbHON paboueit
MpOrpaMMbl BOCITUTAHUSI U C YUETOM KOHUEMIMU MpernojaBaHus yueOHOro mpeaMera «XuMus» B 00pa3oBaTelbHBIX opraHu3auuax Poccuiickoit
®denepanuu.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «XUMUS»

[Iporpamma 1o XxumMuM JAET MpEICTaBICHUE O IENsAX, oOmiei ctparernu oOydeHHUs, BOCOUTAHUSA U PA3BUTUS OOYYAIOIIMXCS CPEACTBAMU
y4eOHOro TMpeaMeTa, YCTAaHABIMBAET O00s3aTeNIbHOE IPEAMETHOE COJACpXKaHHe, MpeayCMaTpUBaeT paclpeieieHue ero Io KiaccaM |
CTPYKTYpUpOBAHHUE MO pa3jeaM U TeMaM IPOrpaMMbl IO XUMUH, ONpeAesieT KOJIHMUYECTBEHHbIE U KaUeCTBEHHbIE XapaKTePUCTUKU CO/AECpKaHUS,
PEKOMEHAYEMYIO TTOCIE0BATEIbHOCTh U3YUEHUS XUMHUH C YUETOM MEXKMIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, IOTUKK Y4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIIMXCs, OMpeesieT BO3MOKHOCTH MIpeaAMeTa JUIsl peann3aluy TpeOOBaHUN K pe3yabTaTaM OCBOCHUSI OCHOBHOM
o0Opa30BaTeIbHON MPOTPaMMBbl Ha YPOBHE OCHOBHOTO 001IIEro 00pa3oBaHus, a TaKkKe TPeOOBAHMM K pe3yJbTaTaM 00y4yeHHUsl XUMUU Ha YPOBHE Lesei
M3Y4YEeHHs IPEeMETa U OCHOBHBIX BUJIOB Y4EOHO-TI03HABATENBHON AESTEIBHOCTH 00YUYaIOIErocs o OCBOEHUIO Y4€OHOTO COJIEp KaHMSL.

3HaHuEe XMMUHU CIYXKUT OCHOBOH A1l (DOPMUPOBAHUS MUPOBO33PEHHS 00YYArOIIEerocs, ero NpeaCTaBIeH! 0 MaTepUaIbHOM €AMHCTBE MUPA,
BOXHYIO POJIb UTPAIOT (HOPMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUUA U 00 HBOJIIOIMH BEIIECTB B MPHUPOJE, O IMYTAX
pelieHus TJI00aNbHBIX MPOOJIEeM YCTOMUYUBOTO PAa3BUTHS YETIOBEUECTBA — CHIPhEBOM, YHEPTETHUECKOM, MUIIEBOM U SKOJOTHUUECKON 0€30MacHOCTH,
po0JieM 31paBOOXPAHEHUSI.

N3ydyenune xumMuu:

CIOCOOCTBYET peanu3aluyd BO3MOXKHOCTEH ISl caMOpasBUTHS M (OPMHPOBAHUS KyJIbTYpbl JIMUHOCTH, €€ 0O0IIed M (yHKIUMOHAIBHON
I'PaMOTHOCTH;

BHOCUT BKJaJ B (OpMHUpOBaHWE MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEW OOydYaloIMXCsi, HAaBBIKOB HX CAMOCTOSITENBHOW Y4eOHOI
JeSITEIIBHOCTH, SKCIIEPUMEHTAJIbHBIX U HCCIIEIOBATEIIbCKUX YMEHUMN, HEOOXOJUMBIX KaK B MOBCEJAHEBHOW YXU3HM, TaK U B MPOQPECCHOHATBLHOM
NESITEIbHOCTH;

3HAKOMHT CO CHEIU(PUKON HAYYHOTO MBILUIEHUS, 3aKJIabIBAET OCHOBBI LIEJIOCTHOTO B3IVIsiAa HA €IUHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS
OTBETCTBEHHBIM ATAlOM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH O0YYaIOIIHUXCS;

croco0CTBYeT (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAyYHBIM 3HAHHUAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOH BKJIAJ B
IKOJIOTUYECKOE 00pa30BaHUE 00YUAIOIINXCS.

JlanHble HampaBlieHUss B OOyYE€HMHM XUMHUU OOECNedYMBAIOTCA CHEIUUKON coJep)kKaHus Yy4yeOHOro mpeaMeTa, KOTOPBIA SBISETCS
neJarornuyecky aJanTUPOBaHHBIM OTpakeHHEeM 0a30BOM HAyKH XMMHUHU Ha ONpEesIEHHOM dTarne e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEr0 00pa30BaHUsl OPUEHTHPOBAH HA OCBOCHHE O0YUYAIOMIMMHUCSA CHUCTEMBI IEPBOHAYABHBIX TOHATHN
XMMHWHU, OCHOB HEOPTAaHMYECKOW XMMHH U HEKOTOPBIX OTJEIbHBIX 3HAYMMbIX TOHATUN OPTaHUYECKON XUMUHU.
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CtpykTypa cofepxaHusl IPOrpaMMBbl 110 XUMUHU c(pOPMHUPOBAHA HA OCHOBE CUCTEMHOI'0 OAX0a K €€ nzydenuto. CozueprkaHue CKIIaJbIBaeTCs
U3 CHCTEMbl NOHATUH O XMMHUYECKOM 3JEMEHTE M BEUIECTBE M CHUCTEMBbl MOHATHH O XUMHUYecKod peakiuu. O0e 3TH CHCTEMBI CTPYKTYpPHO
OpPraHMU30BaHbI 110 IPUHLHUILY IIOCJIEN0BATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETUYECKUX IIPEACTABICHUI PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3axkona J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMMY;

— YYEHHMS O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3H;

— MpeACTaBICHUIA 00 ANEKTPOTUTHYECKON TUCCOIIUAIINH BEUIECTB B PACTBOPAX.

TeopeTnueckue 3HaHHUS PacCCMATPUBAIOTCS HA OCHOBE AMIHUPUYECKU MOJYUYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCA MOCIEA0BATEIBHO
OT OJIHOTO YPOBHSI K JAPYroMy, BBINONHAA (DYHKUUU OOBSCHEHUS W MPOrHO3HPOBAHUSI CBOMCTB, CTPOCHUS U BO3MOKHOCTEH MPaKTHUYECKOIrO
IIPUMEHEHHUS U MO YYCHHUS U3Yy4aeMBbIX BEIICCTB.

OcBoeHue NporpaMMsbl MO0 XMMHU CHOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XMMHUYECKOW COCTABJISIONICH HAyYHON KapTUHBI MUpa B
JIOTHKE €€ CUCTEMHOM IPUPObI, IEHHOCTHOI'O OTHOILICHHS K HAYYHOMY 3HAHMIO M METOJaM IO3HaHUs B Hayke. M3ydeHne XuMuu npouCXOIUT C
MPUBJICUEHUEM 3HAHUN U3 paHee U3YUYECHHBIX YUeOHbIX MpeaMeToB: «OKkpyskaomuid Mupy, «buonorus. 5—7 kinacce» U «Puznka. 7 KIace.

[Ipy u3yyeHMH XUMHUHM TPOMCXOIUT (OPMUPOBAHME 3HAHUI OCHOB XMMHUYECKOM HayKW Kak OOJAacTH COBPEMEHHOI'O €CTECTBO3HAHMS,
MPaKTUYECKOM eATEeTbHOCTH YeJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. 3aJlaya y4eOHOT0 IpeIMeTa COCTOUT B (JOPMUPOBAHUU
CUCTEMBl XHMMHUYECKUX 3HaHUM — BaXHEMIIUWX (HAaKTOB, MOHATHUNA, 3aKOHOB W TEOPETUYECKUX IOJOXKEHUHM, JOCTYMHBIX O0000IIeHUI
MHUPOBO33PEHUECKOT0 XapaKkTepa, si3blka HayKH, B IPUOOIIEHUH K HAYYHBIM METOAAaM IMO3HAHUS IPU N3YUYEHUH BEIIECTB U XUMUYECKUX PEaKIHii, B
(bopMUpPOBAaHUM U PA3BUTUU MIO3HABATEIBHBIX YMEHUM U X PUMEHEHUU B YU€OHO-IIO3HABATEILHON U y4e€OHO-HCCIIe10BATENbCKOM 1€ATEIbHOCTH,
OCBOEHMH ITPaBHJI O€3011aCHOr0 OOpAILEHHs C BEIECTBAMU B IIOBCEJHEBHON XKU3HHU.

HEJIM U3YYEHMA YUEBHOI'O ITPEAMETA « XMW

[Ipn u3yyeHnn XMMHUHM Ha YpPOBHE OCHOBHOI'O 00111ero 00pa30BaHus Ba)KHOE 3HAUEHHE MPUOOPENH TaKhe LIETH, Kak:

— (popmMupoBaHUE MHTEIIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPUHSTHIO
pElIeHUIA, CIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU;

— HalpaBJI€HHOCTh OOYYEHMsI Ha CHCTEMATHYECKOE MNPUOOIIEHHE OOYydYaroIMXCs K CAMOCTOSITENIbHON I103HABATENIbHON J1E€ATEIbHOCTH,
Hay4YHbIM METOJIaM MO3HaHUs, POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecrneyeHne YCIOBHM, CIOCOOCTBYIOUIMX MPUOOPETEHHIO OOYYaIOIMIUMHUCS OIbITa Pa3HOOOpa3HOM JAESITeNbHOCTH, IO3HAHUA U
CaMOIIO3HAHHUSI, KJIFOUEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETEHIINM ), MMEIOUIMX YHUBEPCAIBHOE 3HAYEHHE JIsl pAa3JIMYHBIX BUOB JIEATEIbHOCTH;

— (opmupoBanne o0miel HyHKIIMOHATHHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE YMEHHIA OOBSCHATH U OLICHWBATH SIBICHUS
OKPYKAaIOIIEro MUpa, UCIIOJIb3Ys 3HAHUS U OTIBIT, TOJTyYEHHBIE IPU U3YUYEHUN XUMUH, IPUMEHSTh UX MPH PEIIEHUH MPOOIIEM B TOBCEITHEBHOM KU3HU
U TPYJOBOM IESATENBHOCTH;

— (hopmupoBaHue y 00yHarOmMMXCsi TyMaHUCTHYECKUX OTHOIICHUH, TOHUMAHUS [ICHHOCTH XUMHYECKUX 3HAHUH JUIsl BEIPAOOTKU YKOJIOTHIECKU
EJIECO00PA3HOTO MOBEJCHHS B OBITY U TPYIOBOM JESITETFHOCTH B IESX COXPAHEHHUSI CBOETO 3/I0POBBS 1 OKPYKAIOIIEH IPUPOJTHON CPEIIBI;
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— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M CAMOBOCIMTAHUIO HA OCHOBE YCBOEHHS OOIIEYETIOBEYECKHX
LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIIL U HAITPABICHHOCTH JaJbHEHIIIET0 00 yUeHHSI.

MECTO YUYEBHOI'O ITPEJIMETA «XUMUS» B YUEBHOM ITJTAHE.
OO1m1ee yuCIIo YacoB, OTBEIEHHBIX IS H3YUCHHS XMMHH HA YPOBHE OCHOBHOTO 00IIeTo oOpazoBaHus, coctaBisieT 136 yacoB: B 8 kimacce — 68
yacoB (2 yaca B HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayaabHbIe XMMHYECKHE TOHATHS

IIpenmer xumun. Posib XMMHHK B JKU3HM 4ellOBeKa. XUMUSA B cucteMe Hayk. Tena u BenjectBa. Puznueckue CBOMCTBA BEIIECTB. ATperaTtHoe
cocTosiHue BellecTB. [loHATHE 0 MeToAax Mo3HaHus B XuMuu. UucTtele BemecTBa U cMecH. CriocoObl pa3ieneHus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 371eMeHThl. CHMBOJIBI XUMUUYECKHUX 3J1€MEHTOB. [IpocThie 1 ciiokHbIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE
Y4EHHE.

Xumunyeckas popMyiia. BaneHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH TOCTOSIHCTBA cOcTaBa BelecTB. OTHOCHUTENbHAS aTOMHAs Macca.
OTHocuTenpHAs MOJIEKYISIpHas Macca. MaccoBas 10151 XUMHUUYECKOIO 2JIEMEHTA B COEIMHEHMH.

KonunuectBo BemectBa. Moisb. Monsipas Macca. B3auMocCBsA3b KOJIMYECTBA, MACChl M YUCJA CTPYKTYPHBIX €IMHUI] BelecTsa. Pacd€rsl mo
bopMynaM XUMHUYECKUX COEAMHEHHI.

Pu3znuecKkue U XUMUYECKNE SBJICHUS. XUMUUYECKAsl peakuus U €€ MPU3HAKU. 3aKOH COXPAHEHUs MACChl BEIIECTB. XUMUYECKUE YPaBHECHUS.
Knaccuduxanms Xxumuueckux peakiuii (CoeTnHeHMs, pa3ioKeHUs, 3aMeIIeHus, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBUiiaMU paboThl B J1adoparopuu U NpuémMamu oOpalieHus ¢ J1abopaTOpHBIM 000pYIOBaHUEM,
U3y4YeHUE M ONMHcaHue (PU3NYECKUX CBOMCTB OOpa3lloB HEOPraHUYECKHUX BEILECTB, HaONo/leHUEe (pu3nueckux (IUIaBIEHHE BOCKA, TasHUE JIbJA,
pacTHpaHue caxapa B CTYIIKE, KHIIEHUE ¥ KOHJEHCAUs BOJIbl) U XUMHUUYECKUX (TOpPEHUE CBEYH, TPOKAIMBAHUE MEHOU ITPOBOJIOKH, B3aUMOIEHCTBHE
MeJla ¢ KUCJIOTOM) IBJIEHUH, HaOII0ICHUE U ONTMCAaHUE MPU3HAKOB MTPOTEKAHMS XUMUYECKUX peakui (pa3ioKeHue caxapa, B3auMOIeHCTBUE CEPHOI
KHUCIIOTHI C XJIOpUAOM Oapusi, pa3ioxenue ruapokcuia meau (1) mpu narpeBanuu, B3auMoaeiicTaue xesue3a ¢ pacrsopoM coiu meau (II), uzyuenue
CrocoOOB pa3/ieleHus CMecel: C IMOMOUIbI0 MarHurta, (WIbTPOBAHWE, BbIMAPUBAHHE, NUCTHIULILMS, XpomaTorpadus, MpOBEACHUE OYHCTKU
MOBapEeHHOM COJIM, HAOJIO/IEHUE U ONKUCAHUE PE3yIbTaTOB MPOBEAEHUS OIBITA, WITIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS! MAcChl, CO3aHie MoJIeei
MOJIEKYJ (IIaPOCTEPIKHEBBIX ).

Baxkueime npeacTraBuTe/Id HEOPraHMYeCKUX BellecTB

Boznyx — cMeck rasos. CocrtaB Bo3ayxa. Kucimopon — anemMeHT U npocroe BelecTBo. HaxoxkieHue Kuciopoaa B npupoje, pusnyeckue u
XuMHueckue cBoiictBa (peakuuu ropeHus). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl TOJNyd4eHHsS KUCIOpoJa B J1aboOpaTopuu MU
npoMblieHHOCTH. KpyroBopoT kuciopona B npupoze. O30H — aJjioTponHast MOAU(pUKALMS KUCIOPOa.

Tennooit 3¢dekT xuMuyeckol peakluu, TEPMOXUMUYECKHE YPAaBHEHUS, 9K30- U SHIAOTEPMUUYECKUE peakiuu. TOIUIMBO: Yroib U METaH.
3arpsi3HeHHE BO3]lyXa, yCUJIEHUE TAapHUKOBOTO 3((eKTa, pa3pylieHHe 030HOBOIO CIIOS.

Bonopon — anemenT u npoctoe BemecTBo. HaxoxaeHnue Bogopoaa B npupoje, Gu3nieckue U XMMUYECKHUe CBOMCTBA, MPUMEHEHHUE, CITOCOObI
nostydeHus. Kuciorsl u coinn.

Mosipablii 00bEM Ta30B. Pacu€Thl MO XUMHUYECKUM yPaBHEHUSIM.



dusnyeckue cBoiucTBa BoJbl. Boma xkak pactBoputens. PacTBopbl. HachllieHHBIE U HEHACBILIEHHBIE PACTBOPHLI. PacTBOpUMOCTH BELIECTB B
BoZie. MaccoBasi 10os BeHIECTBAa B pacTBOpe. XMMHUUECKUE CBOMCTBa BoAbl. OcHOBaHMs. Poib pacTBOpoOB B IPUPOAE M B XKU3HU YEJIOBEKA.
KpyroBopotT BojbI B ipupojie. 3arpsi3HeHre NpUupoaHbIX BoA. OXpaHa U OUMCTKA IPUPOJIHBIX BO/I.

Knaccudukanms neopranndeckux coequnenuii. Okcunpl. Kimaccudukanust okcuoB: cosieoOpasyromune (OCHOBHbBIC, KUCIOTHBIC, aM(POTEpHBIC)
u HeconeoOpa3zytoue. Homenkiarypa okcuoB. dusnueckre 1 XUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHne okCcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHUMN: MIENTOYM M HEPACTBOpPUMBIE ocHOBaHUsA. HoMeHknaTypa ocHoBaHM. DU3NUYECKUE U XUMUUYECKHE
CBOMCTBA OCHOBaHMM. [lonydyeHre OCHOBaHMM.

Kucnotel. Knaccudukamus kucinor. Homenknatypa kucioT. Pu3nueckue U XMMUYECKUe CBOMCTBA KUCTOT. Psan aktuBHOCTH MeTauioB H. H.
bekerosa. [lomyuenue Kucior.

Comu. Homenknarypa coneit. @uznueckue U XuMuieckue cBoiicta coseid. [lonyuenue coneit.

['enernueckas CBI3b MEXKIY KJIACCAMU HEOPIraHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/eNIeHuEe COIep KaHMs KUCIOpoia B BO3AyXe, MOJIyYeHHe, COOMpaHue, paclio3HaBaHUE U U3Y4YEHHE CBOWCTB KUCIIOPOJA,
HaOJII0/ICHNE B3aMMO/ICHCTBUS BEUIECTB C KMCIOPOOM U YCIIOBUSI BOZHUKHOBEHUS U TIPEKpaIleHus: TOpeHusl (1ToXKapa), 03HaKOMIIEHUE ¢ 00pa3iamMu
OKCHJIOB U OITMCaHUe UX CBOMCTB, MOJlyYeHUEe, cOOMpaHue, paclio3HaBaHNUE U M3YUYeHHE CBOMCTB BOJIOpoAa (ropeHue), B3auMOIEHCTBIE BOJIOPOAA C
okcugom menu (II) (BO3MOXXHO HCIMOJIB30BaHKME BHJIEOMAaTepUaoB), HaOIIOJeHHE OOpa3IOB BEIIECTB KOJIWYECTBOM | MOJIb, MCCIEIOBAHUE
0COOEHHOCTEH paCTBOPEHMSI BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO, IPUTOTOBIICHHUE PACTBOPOB C ONPEACIIEHHON MacCOBOIl J10JIel pacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICUCTBHE BOJBI C METAJUIAMH (HATPUEM U KajbIlueM) (BO3MOXHO MCIIOJIb30BAHHE BHIEOMATEPUAJIOB), UCCIIEIOBAHUE 00PA3IOB
HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KIJIACCOB, HAOJIOJCHHWE M3MEHEHHUs OKPAacKU WHIUKATOPOB B PACTBOpPAxX KHUCJIOT W IIETOYEH, M3ydeHUe
B3aumojieiictBusa okcuna Meau (I1I) ¢ pactBopom cepHOI KUCHIOTHI, KUCIOT ¢ METa/NIaMU, peakUuil HeHTpalu3aluu, MoIydYeHue HEPaCTBOPUMBIX
OCHOBAaHMM, BBITECHEHHWE OJHOIO0 MeETajyla APYTMM M3 pacTBOpa COJIM, PELICHHE JKCIEPHMMEHTAIBHBIX 3aJa4 Mo Teme «BaxHenime Kiacchl
HEOPraHWYECKUX COCTUHEHUID.

Ilepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux djgemMeHToB JI. U. MenaeneeBa. CTpoenne aTtoMoB. XMMHYeCKast
cBs3b. OKHCIUTEIBLHO-BOCCTAHOBHUTEIbHbIEC PEeAKIIUU

[lepBbie MOMBITKU KJIACCU(PHUKAIUU XUMUYECKUX 3JIeMEHTOB. [oHATHE O Tpymmax CXOIHBIX 3JIEMEHTOB (IIETOYHBIE U IIEIOYHO3EMENIbHbIE
MeTaJUIbl, TAJIOTE€HBI, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBIE 00pa3yloT aM(PpOTEpHbIE OKCUJIBI U THUIPOKCHU/IBI.

[Tepuonnueckuii 3axoH. [lepronnueckas cucrema xumuueckux 3iemeHToB J[. M. MenneneeBa. KopoTtkonepruoaHas u JIIMHHOIIEPHUOIHAS
dbopmel [leproanueckoii cucremsl xumMuueckux 3memeHToB J[. M. MenneneeBa. [lepuoasr u rpynmnbl. @U3ndecKuii CMBICH MOPSIKOBOIO HOMEpA,
HOMEPOB MEPUOJIA U TPYIIIbI JIEMEHTA.

Crtpoenue aromoB. CoctaB atoMHbIX sjep. M3oTombl. DnekTpoHsl. CTPOCHHE ANEKTPOHHBIX O0O0JIOYEK AaTOMOB MEPBBIX 20 XUMHUYECKUX
aneMeHToB llepuonuueckont cucremsl /. 1. MenneneeBa. XapakTepucTUKa XMMAYECKOIO 3JIEMEHTA I10 €r0 MOJIOKEHUIO B [lepuoandeckoii cucreme
J1. 1. Menpeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pPaJuyca aTOMOB XMMHYECKHUX BJIEMEHTOB, METALIMYECKHMX M HEMETAJUIMYECKUX CBOMCTB IO TpyINIaM u
MIEPUOIAM.



3nauenue [lepuoguueckoro 3akoHa u [leproanueckoi CUCTEMBI XUMUYECKUX JIEMEHTOB ISl pa3BUTHUS HAyku U npaktuku. J{. 1. Menneneen
— YUYEHBIN U IPAXKIAHUH.

Xumnueckas cBsizb. KoBaneHTHas (MosipHast ¥ HEMOJISIPHAS) CBSA3b. DJIEKTPOOTPULIATEIBHOCTh XUMUUECKUX 3JIeMEeHTOB. lOHHasl CBSI3b.

Crenenb oxucieHus. OKHCIUTENIbHO--BOCCTAHOBUTENbHBIE peakiuu. [lpomecchl okucieHuss U BoccTaHOBIEHMsS. OKHCIUTENH U
BOCCTaHOBHTEIH.

Xumuueckuil IKCnepumMeHm:

n3ydeHre o0pa3IoB BEIIECTB METAILUIOB U HEMETAIJIOB, B3aMMOJIEHCTBHE THAPOKCH A IIMHKA C PACTBOPAMH KHUCIIOT U MIEN0YEH, IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIOIINX MTPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIX peakluil (TOpeHue, peakiiuu pa3ioxKeHUs, COSTUHEHUS).

Meoscnpeomemmnule ceéa3u

Peanuzanus MEeXNpeaMETHBIX CBA3CH MPHU U3YYCHUHM XHUMHH B § KIJIACCE OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHKME KaK OOIIUX €CTECTBEHHO-
-Hay4YHBIX MOHSTH, TaK U IOHSATUMN, SBIISIFOLUIUXCS CUCTEMHBIMHU JIJIS1 OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOTO LIUKJIA.

OO0mye ecTeCTBEHHO--HAyYHbIE TOHSTHUS: HAay4YHBIM (akT, THUMOTE3a, TCOpHUs, 3aKOH, aHAIW3, CHHTE3, KJacCH(UKAIUs, TMEPUOIUYHOCTD,
Ha0JII0IeHNE, YKCIIEPUMEHT, MOCIIMPOBaHUE, U3MEPEHHUE, MOJIENb, SIBJICHHE.

®duznka: MaTepusi, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIM/I, ©30TOMbI, paIHOAKTUBHOCTh, MOJIEKYJIa, JIEKTPUUECKUM 3aps i, BEIIECTBO,
TeN0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ta3, ((U3NYECKHUE BETMYNHBI, EAUHUIIBI H3MEPEHHS, KOCMOC, IIaHEThI, 3BE3 b1, COMHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

I'eorpadust: armocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE TTOPOJIBI, MTOJIE3HBIE HCKOTIAEMBIE, TOIIHBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKas peaKus

[Tepuonuueckuit 3akoH. Ilepuomnueckas cucrema xumuueckux sjeMeHToB JI. M. MenaeneeBa. CtpoeHrne aTtomMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XUMUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIO0B, KU, KAIBIUS M UX COCTMHEHUN B COOTBETCTBHUH C MOJIOKEHUEM JIEMEHTOB
B [lepuoanyeckoit cucteMe U CTpPOCHUEM UX aTOMOB.

CrtpoeHue BeniecTBa: BUIbl XUMUYECKOM CBSI3U. THUIIBI KPUCTAIIINYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTATUTMYECKON
PEMIETKY U BUIA XUMUYECKOU CBSI3H.

Knaccudukaruss 1 HOMEHKIaTypa HEOPTraHWYECKHX BEIECTB. XHUMHUYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kilaccam
HEOPraHMYECKUX COCTMHEHUI, TeHeTUYeCKasi CBSI3b HEOPTaHMYECKUX BEIECTB.

Krnaccudukanuss XuMU4ecKuX peakiuid Mo pa3iMuHbIM MPU3HAKaM (10 YUCIIY U COCTaBY YYacCTBYIOIIMX B PEAKIIMH BEIIECTB, I10 TEIJIOBOMY
3¢ deKTy, M0 U3MEHEHUIO CTENIEHEN OKUCIEHUS! XMMUUECKHUX JIEMEHTOB, 10 OOPATUMOCTH, TI0 YYaCTHIO KaTalnu3aTopa). DK30- U SHAOTEPMHUUECKHE
peaKIu, TePMOXUMUUECKUE YPABHEHUS.

[TonsaTHE O CKOpOCTH XUMHUYECKOW peakiuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX XUMHUYECKHX peakiusx. [IoHATHEe O TOMOTEHHBIX U
reTeporeHHbIX peakiusx. [Tonsarue o katanuze. [loHsTHE 0 XMMHUUECKOM paBHOBeCUU. DaKTOPHI, BIUSIONIME HA CKOPOCTh XUMHYECKOU PEaKIIUU U
MOJIOKEHUE XUMUUYECKOTO PAaBHOBECHS.



OKHCIUTENbHO-BOCCTAHOBUTEILHBIE PEAKIINH, JIEKTPOHHBIN OalaHC OKUCIUTEIbHO-BOCCTAHOBUTENIBbHOM peakunu. CocTaBlieHUEe ypaBHEHU
OKHUCJIUTEIbHO--BOCCTAHOBUTENbHBIX PEaKIUil ¢ UCIIOJIb30BAHUEM METO/1a AIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTUYECKON UCCOIMAIMHN. DIIEKTPOJIUTHI W HEIIEKTPONIHUThl. KaTHOHBI, aHWMOHBI. MeXaHW3M JUCCOLHUAIUUA BEHIECTB C
Pa3TUYHBIMU BUJAMU XUMHUYECKOH CBsi3u. CTeneHb nucconuanyi. CHUIbHBIE U CITa0bIe AICKTPOIIHTEHI.

Peakuuu noHHOro oOMeHa. Y c0BHs MPOTEKAHUS peakuii HOHHOTO 0OMEHa, MOJIHbIE U COKpalll€HHbIE MOHHbIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHI M COJICH B CBETE MPEICTABICHHIA 00 dJIEKTPOIMTHYCCKON Tuccormanyn. KauecTBeHHbIe peakinu Ha HOHBIL. [loHATHE 0 THApOIH3Ee
COJICH.

Xumuueckuil IKCnepumMeHm:

O3HAKOMJIEHHE C MOJEJISIMH KPUCTAJUTMUECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJUIOB U HEMeTaloB (rpadura u aamasza), CII0KHBIX
BEIECTB (XJIOpUAa HATPUSl), UCCIEAOBAHUE 3aBUCUMOCTHA CKOPOCTH XMMHYECKOW PEaKIMU OT BO3JIEHCTBUS Pa3IUYHBIX (DAKTOPOB, HCCIEIOBAHHE
3JIEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, IPOIECCa TUCCOLHUAIIMH KUCIIOT, LIeJIoUYel U cosiel (BO3MOXHO HCIOJIb30BaHUE BUIEO MATEpUANIOB),
MIPOBEJICHUE OIBITOB, WIIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUS peaklnii noHHOro ooMeHa (0Opa3oBaHUE OcCajKa, BbIIEICHHE ra3a, o0pa3oBaHHe
BOJIbI), ONBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKHCIHUTEILHO-BOCCTAHOBUTEIIBHBIX peakiuii (TOpeHHe, PEaKIUU PasIOKCHUS, COCIUHCHUS),
pacrno3HaBaHUE HEOPTAHMYECKHUX BEIIECTB C MOMOIIIBIO KAYECTBEHHBIX PEAKIINI HA NOHBI, PEIICHNE YKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtannbl 1 UX coeJUHEHUSA

OO61as xapakTepucTHKa rajioreHoB. OcoOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue u pu3nuecKue cBocTBa
MPOCTHIX BEIECTB — TaJOreHOB. XMUMHUYECKHWE CBOICTBA Ha MpUMeEpe XJopa (B3aMMOJEWCTBHE C MeTallaMH, HEMETa/IaMH, MIeIOYaMH).
Xnoposogopoa. ConsiHast KUCIOTa, XUMUYECKUE CBOWCTBA, MOJIyYeHuUe, MpuMeHeHue. JleficTBre XJiopa U XJI0pOBOIOPOAa HA OPTaHU3M YEJIOBEKa.
Baxueiime XJI0pupl U UX HAX0XKJACHUE B IPUPOJIE.

OO6mias xapaxktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOGHHOCTH CTPOEHHUS aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u
(du3nuecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJTOTPOIHBIE MOAU(PUKAIINYA KUCIOPOJa U cepbl. XMMHYECKHE CBOMCTBA CEpHI.
CepoBomopoa, cTpoeHHe, U3NIECKHE W XUMHUYECKHE CBOMCTBA. OKCHABI Cephl KaK IMPEICTaBUTENN KHUCIOTHBIX OKCHIOB. CepHasi KHCIIOTA,
(duzuyecKkue U XMMUYECKUE CBOMCTBA (0O0IIME Kak MpeACTaBUTENs Kilacca KUCIOT U creluduueckue). XUMHUIECKUE PeaKklnu, JexKalllue B OCHOBE
IPOMBIIIIJIEHHOTO CII0c00a MOMy4eHus: cepHOM KucioThl. [Ipumenenne cepHoit kuciaoTbl. Cou cepHOI KUCTOThI, KaueCTBEHHAs peakiius Ha Cyb(ar-
noH. HaxoxieHue cepsl U €€ COeMHEHUN B MPUPOJe. XUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpe/lbl COeAMHEHUSIMHU Cepbl (KUCIOTHBIE TOXK/IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeJOoTBPAIICHHUS.

OO61as xapakTepucTHKa 31eMeHTOB V A-rpy1ibl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUS. A30T, paclpoCTpaHEHUE
B IIpupojie, Gpu3ndeckre 1 XuMudeckue cBoiictBa. KpyroBopot a3ora B mpupoje. AMMHAK, €r0 (U3NYECKUe U XMMHUYECKHE CBOWCTBA, MOJIYyYCHHE U
npumeHenue. Com aMMoHWMs, X (U3HUECKUE U XUMUIECKIE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiiis Ha HOHbI aMMOHHUS. A30THAsI KUCIIOTa,
e€ mony4yenue, pusnueckre U XuMHUIECKHE CBOMCTBA (00IIMe KaK MpeICcTaBUTeNs Kilacca KUCIIOT U crienududeckne). Vcnoap3oBaHre HUTPATOB U
coJiell aMMOHUS B KaUeCTBE MUHEPAIBHBIX YAOOpeHH. XUMHUECKOoe 3arpsi3HEHHE OKpPYKAloIIei cpeibl COeMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHNE BO3/yXa, MOYBHI U BOJ0EMOB). Docdop, amtorponHsie Moaudukanuu Gocdopa, puznueckue u xumuieckue cBoiictsa. Oxeun Gpocdopa
(V) u pocdopnas kucnora, HprusnyecKkue 1 XUMHIECKUE CBOUCTBA, MorydeHue. Mcnonb3oBanne ¢pocdaroB B KauecTBE MHHEPAIBHBIX y100pSHHIA.



OOmas xapakrepuctuka 31eMeHTOB IVA-rpynmbl. OcCOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHUs. YTJIepon,
AJJIOTPOIHBIE MOJIU(UKALINY, PACIPOCTPAHEHHUE B MIPUPOAE, (PU3UUECKUE U XUMUYECKHE CBOICTBA. AncopOuus. KpyroBopot yriepoja B Ipupoe.
Oxcuapl yriaeponaa, ux (pu3uueckue W XMMHUYECKHE CBOWCTBA, JCHCTBHE HA >KMBBIE OPTaHU3MBI, MOJYYCHHE U TMPUMEHEHHE. DKOJIOTUYECKHE
po6IeMbl, CBA3aHHBIE ¢ OKCHA0M yriaepona (IV), runoresa rinodanbHOro MOTEMICHUS KITUMaTa, MapHUKOBBIN 3 (eKT. YTonbHas KUCIOTa U €€ COTIH,
ux (pU3MYECKUE U XUMUYECKHE CBOMCTBA, MOIy4YeHHE U NIpuMeHeHue. KauecTBeHHas peakius Ha kapOoHAT-HOHBI. Vcnonb30BaHue kapOOHATOB B
ObITY, MEJUIIMHE, MPOMBILIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHBIE MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHMIX yriepona (MeTaH, 3TaH, 3TWICH, alleTHIIeH, 3TaHOJI, TIIULEPHH,
yKcycHasi kuciota). [lpupoiHble HCTOYHUKH YTIEBOAOPOIO0B (YroJib, IPUPOIHBIH ra3, He(Th), MPOAYKTHI UX NepepadoTKu (OEH3UH), UX POJIb B OBITY
Y IPOMBIIUIEHHOCTH. [ToHsATHE 0 OMOJOTMYEeCKH BaXKHBIX BELIECTBAX: KHUPaAX, OesKax, YriieBoJax — U UX POJIU B XKU3HU yeioBeka. MaTepuaibHoe
€AMHCTBO OPraHUYECKUX U HEOPraHMYECKUX COEANHEHMI.

Kpemnunii, ero ¢pusndeckre 1 XMMUYECKUE CBOICTBA, MONy4YeHne U npumeHernne. CoeMHeHU KpeMHus B nipupoje. O0mue mpencTaBieHus
00 okcune kpemuus (IV) um kpemuueBoit kucinore. CUIMKAThl, UX HCIOJBb30BAaHHE B OBITY, B MPOMBIIUIEHHOCTH. BaxkHeillne cTpouTenbHbIe
Marepuaibl: KepaMmMHKa, CTEKJIO, IEMEHT, OeToH, jkene300eToH. I[IpoGiembl 0€30MacHOr0 WCIMOJIB30BAHMS CTPOUTENIBHBIX MaTEpPHATIOB B
IIOBCETHEBHOU JKU3HU.

Xumuueckuil IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHOM KHUCIOTHI, NPOBEJEHUE KAUECTBEHHBIX pEaKIMil Ha XJIOPUI-UOHBI U
HaOJI0/IeHNe NMPU3HAKOB UX MPOTEKaHUs, OMbITHI, OTpa)Karollie GU3NYECKHe U XUMUYECKHUE CBOICTBA TajOr€HOB U UX COEAMHEHUH (BO3MOMXKHO
UCIOJIb30BaHUE BUICOMATEPUAIIOB), O3HAKOMJICHHE ¢ 00pa3IiaMu XJIOPUIO0B (raJIoreHUI0B), 03HAKOMIJIEHHE C 00pa3liaMu cepbl U €€ COeTMHEHUSIMU
(BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), HaOJIOJIeHUE Mpoliecca OOyriMBaHUs caxapa IOJ JACHCTBHEM KOHLIEHTPUPOBAHHOM CEpPHOM
KHUCIIOTBI, U3yUYE€HUE XUMHUYECKUX CBOMCTB pa30aBI€HHON CEpHOM KHUCIIOTHI, IPOBEJCHIE KaUECTBEHHON PEaKIMU Ha Cylb(aT-uoH U HaOII0JeHHUE
npu3Haka e€ MpOTeKaHus, O3HAKOMJIEHHE C (PU3MUECKUMHU CBOMCTBaMM a30Ta, (ochopa M MX COEAMHEHUH (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEpUaoB), 00pa3aMu a30THBIX U (OCPOpPHBIX yH0OpeHUH, MOydeHHE, COOMpAaHHE, pacllO3HABAHUE U W3Y4YEHHE CBOMCTB aMMMAKa,
MIPOBEJIEHNE KaU€CTBEHHBIX PEAKIMI HA NOH aMMOHMUS U (pochaT-uoH U u3ydeHHe NpU3HAKOB UX MIPOTEKAHMSI, B3AUMOJIEHCTBUE KOHLIEHTPUPOBAHHOMN
a30THOM KHCIIOTHI ¢ Mebl0 (BO3MOXKHO MCIIOJIb30BaHUE BHAEOMATEPHANIOB), U3yUYEHUE MOJENeH KPUCTAIIMYECKUX PEeIIETOK aiMasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE C IIPOLECCOM aJCOpPOLMN paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHUBOra3a, MOJyYeHHE,
coOupaHue, paclo3HaBaHUE U U3YUYEHHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHUE KaueCTBEHHbIX PEaKMi Ha KApOOHAT U CUIIMKAT-UOHBI U U3YUEHHE
MPU3HAKOB MX NPOTEKAHMS, O3HAKOMJIEHHE C MNPOAYKLIHMEH CUJIMKATHOW HPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHBIX 33Jad IO TEME
«Baxneiye HeMeTaIbl U UX COCTUHEHUSD.

MeTaJlIbl M UX COeIMHEHHSA

OOmrast xapaKTepUCTUKa XMMHUYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHWM HMX MONOXKeHHs B llepmommdeckoil cucreMe XUMHYECKHUX
anemenToB J[. . MenneneeBa u ctpoeHust atomMoB. CTpoeHre MeTauioB. MeTaquiMueckasl CBsIi3b U METallIM4ecKas KpHUcTalsIndyecKasl pemérka.
DNEeKTPOXUMHUYECKUH psAJ HanpsoKeHUH MmeTauioB. dusnyeckue M XMMHUYECKUE CBOMcTBa MeTayuioB. OOmue crnocoObl MOJyYeHUs METalIoB.
[ToHsiTHE O KOPPO3UH METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. Criiassl (CTajab, YyI'yH, JOPATIOMUHUI, OpOH3a) U UX IPUMEHEHUE
B OBITY ¥ IPOMBIIIJICHHOCTH.



[enounble MeTasuibl: NToNOXkeHue B [lepuoanueckoil cucteme xumnieckux 3meMeHToB []. 1. MeneneeBa, CTpoeHUE UX aTOMOB, HAXO0XKJACHUE
B nipupoje. Pu3nyeckrue u XMMUYECKUE CBOICTBA (Ha mpuMepe HaTpus U Kajusi). OKCUIbI U TUAPOKCUIBI HATpHs U Kanud. [IpuMeHeHue menoYHbIx
METAJUIOB U UX COCIMHEHHUI.

[IlenouHo3eMenbHBIE METAIIBI MAarHUA W KajdbLHi: monoxkeHue B llepmoamyeckoit cucreme xumuueckux aneMeHTtoB [l M. Menneneena,
CTPOEHHUE UX aTOMOB, HaX0KJ€HUE B Mpupoze. Pu3nyeckrue 1 XUMUUYECKUE CBOMCTBA MarHus U Kajblus. BaxkHeilne coequHeHus: Kainblus (OKCUJI,
TUAPOKCHU, coyn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B [lepuoandeckoil cucreme xumudeckux 3neMeHToB Jl. 1. MenneneeBa, ctpoeHrne aToma, HaXO0X/ICHUE B MPUPOJIE.
dusznuecKkue U XMMUIECKUE CBOMCTBA amtoMUHUSA. AM(]OTEepHbIE CBONCTBA OKCHIA U TUIPOKCUIA ATFOMUHMS.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux snemeHtoB [[. 1I. MenaeneeBa, cTpoeHUME aToOMa, HaXOXACHUE B MPUPOJIE.
dusnueckue U XMMUYEeCKHUe CBoMCTBa xkene3a. Okcuabl, ruapokcuabl u conu xenesa (1) u sxenesa (I1I), ux coctas, CBOMCTBA U MOTyYEHHUE.

Xumuueckuii yIkcnepumenm:

O3HAaKOMJICHHE C 00pas3liaMyd METAJIJIOB U CIUIABOB, MX (PU3MUYECKUMU CBOMCTBAMH, U3YYCHHUE PE3YIHTATOB KOPPO3UU METAIIIOB (BO3MOXKHO
WCIIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBMS OKCHJA KalbIUs U HATPUS C BOJAOW (BO3MOXXHO HCIOJIb30BAHUE
BHJIEOMATEPHUAJIOB), UCCIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCa TOPEHUS JKelie3a B KUCIOPOo/ie (BO3MOXKHO UCITOJIb30BaHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIUN Ha MOHBI: MarHus, Kaablus, allFOMUHUS, ITIMHKa, kene3a (1) u xxenesa (I1I), menu (II), nabnronenue
Y OIKCaHKE MPOIIECCOB OKPAITMBAaHMS TIJIAMEHU MOHAMH HATPHs, KaJus U Kalblusl (BO3MOXKHO UCIIOJIB30BaHUE BUACOMATEPUATIOB), UCCIICIOBAHUE
aM(OTEepPHBIX CBOMCTB TUIPOKCHIA ATFOMUHUS U TUAPOKCUA IIMHKA, PElIeHHe dKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «BakHelre MeTamisl U ux
COCIUHEHUS».

XuMus M OKpY:KawIIas cpeaa

BemectBa 1 Marepuansl B IOBCEIHEBHOM KM3HU YeJoBeKa. besonacHoe MCronb30BaHUE BEIIECTB U XMMHUECKHX peakiuil B ObITy. IlepBas
IIOMOLIB IPU XUMUYECKUX 0KOTax U OTPABIICHUSX.

XHUMHYECKOE 3arpsi3HEHHE OKpY:Karolle cpelibl (mpeaenbHas AomycTUMas KOHLUEeHTpalus BewecTs, naiee — [1JIK). Pons xumuu B pemenun
AKOJOTUYECKHUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3IioB MaTepUasoB (CTEKIIO, CIUIABbl METANIOB, TOJTUMEPHBIC MATEPUATIBI).

Mescnpeomemnunie ceéazu

Peanuzanus MeXnpeIMETHBIX CBSI3€H MPU U3YUYCHHH XUMHUU B 9 KJlacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
Hay4HbIX OHSATUMN, TaK U MIOHATHM, SBISIOIINUXCA CUCTEMHBIMU JJIs1 OTAEJIbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOT'O I[UKJIA.

OO0mire ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIM3, CHUHTE3, Kilaccu(uKaius, NEPUOIUYHOCTD,
Ha0II0/IeHHE, SKCIIEPUMEHT, MOJIETTMPOBAHUE, U3MEPEHHUE, MOJIENb, SIBIICHHUE, MAPHUKOBBIN 3(P(EKT, TEXHOIOTHS, MAaTEPUAIIbI.

®usuka: MaTepusi, aTOM, JJIEKTPOH, NMPOTOH, HEHUTPOH, MOH, HYKIWJ, HU30TONbl, PaJWOAKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUECKUH 3apsf,
MPOBOJHUKHU, MOJYIPOBOAHUKHU, AUDIEKTPUKU, (OTOIJIEMEHT, BEIIECTBO, Tello, O0BEM, arperarHoe COCTOSHUE BElIecTBa, ras, pacTBOp,
PacTBOPUMOCTD, KpPUCTAILITUYECKAS PEIIETKA, CIUIaBbl, PU3NUECKUE BEJIMUUHBI, €IUHULIBI U3MEPEHHU S, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/IBI,
Connue.
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buonorusi: ¢orocunres, apixaHue, 6uocgepa, 3KOCUCTEMA, MUHEpAIbHbIE YyI0OpPEHHs,, MUKPOIEMEHThI, MaKpO3JIEMEHThI, MUTATEIbHbIE
BELIECTBA.
['eorpadust: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TOPOJIBI, MTOJIE3HbIE HCKOMIAeMbIE, TOTUTUBO, BOJAHBIE PECYPCHI.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHWHU HA YPOBHE OCHOBHOI'O OBIIETI'O
OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUS MPOTPAaMMbl OCHOBHOT'O O0IIIET0 00pa30BaHUs JOCTUTAIOTCS B X0/I¢ 00yUEHHUSI XUMUU B €IMHCTBE YueOHOM
Y BOCIIUTATEIbHOM IEATEIBHOCTA B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCUNCKUMU COLIMOKYJIBTYPHBIMHU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU,
NPUHATBIMA B OOINECTBE NpaBUJIaMH M HOPMaMH MOBEIEHUS M CHOCOOCTBYIOT TMpOILECCaM CaMOIO3HAHMS, CAaMOPA3BHTHS W COIMATU3AIUH
o0ydJaronuxcs.

JIM4HOCTHBIE PE3yJbTAaThl OTPAXKAIOT FOTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAlUN U
pacCIIUpPEHUE OMBITA AEATEIIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpuOTHYECKOr0 BOCIIUTAHUS :

LIEHHOCTHOTO OTHOUIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY M HAYYHOMY HACJIEIUIO, TOHUMAHUS 3HAYEHUS] XUMHUYECKOMN
HAyKH B )KM3HU COBPEMEHHOT0 00111eCTBa, CHOCOOHOCTH BIa/ETh JOCTOBEPHOU MH(MOPMALIMEH O TepeAOBbIX JOCTHKEHUAX U OTKPBITUAX MUPOBOM U
OTEUYECTBEHHOW XUMUU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOMCTBE MHUpa U OOIIECTRA;

2) rpa:KIaHCKOT0 BOCTIMTAHUS:

MPEJCTABICHUS O COLMAJIBHBIX HOpMax M MPaBWJIaAX MEXJIMYHOCTHBIX OTHOLICHUH B KOJUIEKTHMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIIeNOBATEIBCKOM, TBOPUESCKONW U JIPYTrUX BHJAX JIEATEILHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM
JIESITEIIBHOCTU TIPU BBHITIONTHEHUU Y4YEOHBIX, IMO3HABATENBHBIX 33J1a4, BBIMOJHEHUH XUMHYECKUX JKCIIEPUMEHTOB, CO3/IaHUU yUEOHBIX MPOEKTOB,
CTpeMJIEHUS K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOLIH B IIpOLIecce 3TON yueOHOM e TeNbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEICHNE U MTOCTYIKH
CBOUX TOBAPHIIECH C MO3UIMHA HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBHI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTI'O MIO3HAHUS:

MHPOBO33PEHUYECKME IPEACTABICHUS O BEIIECTBE U XMMUYECKOW PEaKLIHMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U
COCTaBJISIOIIME OCHOBY JJIsl IOHUMAHUS CYIIHOCTU Hay4YHOM KapTUHBI MUPA, MPEACTABICHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI,
B3aMMOCBSA35X YEJI0BEKa C IPUPOJHOM CPEOM, O POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHUBBI, HAIPABIICHHBIEC HA IMTOJTYYEHUE HOBBIX 3HAHUN IO XUMHUH, HEOOXOIUMBIE /ISt 00BICHEHUS HAOII01aeMbIX TIPOIECCOB
W SIBICHUM, MO3HABATEIbHOU, MH(DOPMAIIMOHHOW M YUTATEIHCKOM KYIbTYPhl, B TOM YHCJIE HABBIKOB CaMOCTOSITEJILHOM pabOTHl C Y4COHBIMU
TEKCTaMU, CIIPAaBOYHOM JIUTEPATYypOU, JOCTYIMHBIMA TEXHUYECKUMHU CPEACTBAMU UHPOPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K 00YYEHUIO U TIO3HAHUIO, JTH0003HATEIILHOCTh, TOTOBHOCTh U CITIOCOOHOCTh K CaMO0Opa30BaHUIO, IPOEKTHON U UCCIIEA0BATEIHCKON
JeSITEIbHOCTH, K OCO3HAHHOMY BbIOOpPY HANPaBIEHHOCTH U YPOBHA 00YUYEHUS B JaJIbHEUIIEM;

4) GpopMHPOBaAHMS KYJbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU >KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 30POBBIO, YCTAaHOBKM Ha 3J0pOBBIA 00pa3 KHU3HHU, OCO3HAHHE
NOCNEACTBUI M HENpPUITHE BPEIHBIX MPUBBIYEK (YMOTPEOJCHUS alIKOroJis, HAPKOTHKOB, KYpEHHs), HEOOXOAUMOCTH COOJIOJACHUS MpPaBUII
0€30MacHOCTH ITPU OOpAIIEHUU ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pEaIbHON KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSA:
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HWHTEpEC K MPAKTUICCKOMY M3YYCHHIO Tpodeccuii u Tpyaa pa3IMdHOro pojia, yBaXKEHHE K TPYAY M pe3yibTaTaM TPYJIOBOH NEATeIbHOCTH, B
TOM YHCJIE€ Ha OCHOBE TPUMEHEHHUS NMPEIMETHBIX 3HAHUM 110 XMMHUH, OCO3HAHHBIN BHIOOP MHAUBUAYAJTbHON TPACKTOPUHU MIPOIOJDKEHHS 00pa30BaHMs
C y4€TOM JMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHENIHOW NpOQeCCHOHATBLHOM
NEeSATEILHOCTH U Pa3BUTHS HEOOXOAMUMBIX YMEHHUN, TOTOBHOCTD aJIallTUPOBATHCS B TPOPECCUOHATBHOM Ccpefie;

6) 3K0J10rM4ecKOro BOCIIMTAHUSA:

IKOJIOTUYECKH 11eJIeco00pa3Hoe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HHM Ha 3eMJie, OCHOBE €€ CYyIeCTBOBAHHUS, TOHUMAaHNE IIEHHOCTH
3I0pPOBOTO M 0Oe30macHOro oOpasa *KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY U TICHXWYECKOMY 3JI0POBBIO, OCO3ZHAHHE
IIEHHOCTH COOJTIOICHHUS TIPaBUI O€30IaCHOT0 TIOBEACHUS MMPU pabOTE C BEMIECTBAMHU, a TAK)KE B CUTYAIUAX, YTPOKAIOIINUX 30POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUSI, TTOJIydaeMbIe MPU U3YYCHUH XUMUU, IJIs PEIICHUs 3a/1a4, CBA3aHHBIX C OKPY>KAIOIIEH MPUPOIHON CpeioH,
JUIS TIOBBIIICHUS YPOBHS SKOJOTHYECKOW KYyJIbTYpbI, OCO3HAHUS TJIOOATBLHOTO XapaKTepa H3KOJOTUYECKUX MpoOJieM W TyTed UX perieHUs
MIOCPEACTBOM METOAOB XMMHH, SKOJIOTUUECKOI0 MBILLJICHHS, YMEHUSI PYKOBOACTBOBATHCS UM B I1I03HABATEIILHOM, KOMMYHUKATUBHOM U COL[MAJILHOM
MPaKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocTaBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIICISIOT 3HAYUMBbIE /1J1s1 (GOPMHUPOBAHUS MUPOBO33PEHHsI OOIIIEHAYYHbIE TIOHATUS (3aKOH, TEOPHS,
MIPUHIIKII, TUIIOTE3a, (PaKT, cUCTEMA, MPOIIECC, IKCIIEPUMEHT U APYTOE€.), KOTOPhIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpeAMETaX U
MTO3BOJISIIOT HA OCHOBE 3HAHUU U3 ATUX MPEIMETOB (POPMUPOBATH MPECTABICHUE O IIEJIOCTHON HAyYHOW KapTUHE MUPA, U YHUBEPCAIbHBIC YICOHBIC
nercTBrsl (MMO3HABATEIbHBIE, KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOPBHIE OOCCICYMBAIOT (POPMHPOBAHKE TOTOBHOCTH K CaMOCTOSITEIHBHOMY
IJITAHUPOBAHHUIO M OCYIICCTBICHUIO YICOHOM TSI TCIBHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBIE yUeOHbIe 1eCTBUSA

ba3oBble JJornuyeckue JaeiicTBUs:

YMEHHSI MCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHHUS MPU OCBOSHUM 3HAHUM: PaCKpPbIBATh CMBICI XUMHYECKUX MOHSATUM (BBIAEISATH UX
XapaKkTepHbIC MPU3HAKK, YCTAHABIMBATH B3aMMOCBS3h C JIPYTMMH MOHSITHSIMHU), UCIOJIB30BATh MOHATUS JJIsi OOBSACHEHUS! OTIEIBHBIX (PAKTOB U
SIBJICHUHM, BHIOUPATh OCHOBAHUS M KPUTEPUHU IJs1 KIacCU(PUKAIMKM XMMHUYECKUX BEIECTB U XUMUUYECKHX PEaKIUN, YCTaHABIUBATh MPUUYUHHO-
CJICICTBEHHBIC CBSI3M MEXJy OOBEKTaMU HM3YYCHUS, CTPOUTH JIOTHYECKHE PACCYXKIeHUs (MHAYKTUBHBIC, NETYKTHBHBIC, 110 AHAJOTHUH), JEJaTh
BBIBOJIbI M 3aKIIOUCHUS

yYMEHUE MPUMEHSTH B MPOIIECCE MTO3HAHUS MOHATHS (TIPEIMETHBIE U METANPEIMETHBIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCTIOIb3yEeMbIe
B XMMUH, MPEOOPA30BLIBATH IIUPOKO MPUMEHSAEMbIC B XUMHUH MOJICIIbHBIC MTPEACTABICHUS — XUMUYECKHUI 3HAaK (CUMBOJ JIEMEHTA), XUMHUYECKas
dbopmysa 1 ypaBHEHHE XUMHYECKOHN peaKIu — IPH pelIeHNH yueOHO-TI03HABATEbHBIX 33/1a4, C YUETOM 3THX MOJICITLHBIX ITPEACTABICHUHN BBISBIISATH
U XapaKTEepU30BaTh CYIIECTBEHHBIC MPHU3HAKU HU3YYAaE€MbIX OOBEKTOB — XHUMHUUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUH, BBIABISATH OOIIHE
3aKOHOMEPHOCTH, TPUUNHHO-CIICICTBEHHBIC CBSI3U U MPOTUBOPEUHUS B U3yYAEMBIX IIPOLIECCAX U ABICHUSX.

ba3oBbie uccienoBare/bCKue JIeiiCTBUSA:

yMEHHE HCTIOJIb30BaTh MOCTABJICHHBIC BOIIPOCHI B KAU€CTBE MHCTPYMEHTA ITO3HAHUS, & TAKXKE B KaU€CTBE OCHOBBI )11 (HOPMHUPOBAHUS TUITOTE3bI
10 IMTPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHUU;
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IpUOOpETeHNE OMNbITa MO IUIAHWPOBAHUIO, OPraHM3ALMU W HPOBEIACHHUIO YYEHHUYECKHX OSKCIIEPUMEHTOB, YMEHHE HaOII0laTh 3a XOJ0M
IpoIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIupoBaTh OOOOLIEHMS M BBIBOJBI IO pe3ysibTaTaM HPOBEAEHHOIO OIbITA,
MCCIICZIOBAaHUs, COCTABIIATH OTUYET O MPOJICTAHHOM paboTe.

Pabora ¢ ungopmanmeii:

yYMEHUE BbIOMpaTh, AHAJIU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMALIMIO Pa3IUYHbIX BUJIOB U (DOPM NpeACTaBICHUS, IOIYy4aeMYI0 U3 Pa3HbIX
UCTOYHMKOB (Hay4YHO-IIONYJISIpHAs JUTEepaTypa XMMHUECKOTO COAEpKAaHMs, CIPAaBOYHbIE 1TOCOOMs, pecypchl MIHTepHeTa), KpUTUYECKH OLICHUBATH
MPOTHUBOPEYMBYIO M HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh PAa3JIMYHbIE METOABI M 3aIpOChl IPU MOUCKE U 0TOOpe MHPOPMALMU U COOTBETCTBYIOLIMX AAHHBIX, HEOOXOAUMBIX IS
BBITIOJIHEHUSI y4EOHBIX M TMO3HABATENIbHBIX 3a/1au OMNpEeAeNIEHHOTO THIMa, MPUOOpPETeHHE OMbITa B 00JACTH HMCIOJIB30BaHUS HH(DOPMAIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTUH, OBJa/leHUE KYJIbTypOl aKTHBHOTO HCIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSTEIHHO BHIOMPATH
ONTUMANIbHYIO (hOpMy TpencTaBieHus UHGOOPMAIMU W WUIIOCTPUPOBATh pelIaeMble 33aJa4ld HECIOXKHBIMHU CXeMaMH, JUarpaMMaMu, IPYTHMHU
dhopmamu rpa@uKu U UX KOMOUHAIMSIMU;

YMEHHE HCMOJb30BaTh W aHAJIM3UpOBaTh B IIpolecce y4yeOHOM M HCCIeAOBATENbCKOM JESTENbHOCTH WH(GOPMALUIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEIBCKOT0 X0341iCTBa U TPAHCIIOPTa HA COCTOSIHUE OKPY’KarOIEel IPUPOJAHON CPEIbI.

KoMMmyHHKaTHBHBIE YHUBepCaIbHbIe YdeOHbIe 1eiiCTBHSA:

YMEHHS 3a/1aBaTh BOMPOCH! (B XOJ€ auajnora U (WiM) IUCKYCCHUHU) MO CYHIECTBY OOCYKIaeMOMl TeMbl, (pOpMYyIUpOBaTh CBOM MPEIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS NPEJIOKEHHON 3a/1a4u;

YMEHUS MPEACTABIATH MOJYyYEHHBIE PE3yJbTaThl IO3HABATEIBHON JEATEIBHOCTH B YCTHBIX M MMCbMEHHBIX TEKCTax; JENAaTh NPE3EHTALUIO
PEe3yIAbTATOB BBIMOJHEHUS XMUMHYECKOTO JKCIEpUMEHTa (J1a00paTOpPHOTO OMbITA, JIAOOPATOPHON pabOTHI MO HCCIEIOBAHUIO CBOWCTB BEIECTB,
y4eOHOTr0 MPOEKTa);

yMEHHs Y4eOHOro COTPYAHHMYECTBA CO CBEPCTHMKAMHM B COBMECTHOM MO3HABATEIbHON M MCCIIEOBATEIBCKON NEATENIbHOCTU MPH PELICHUU
BO3HUKAIOUIMX MPOOJeM Ha OCHOBE yuéra OOLIMX MHTEPECOB M COIVIACOBAaHHUA MO3ULUN (00CYX/eHUs, OOMEH MHEHHMSIMH, «MO3IOBbIE€ IITYPMbD»,
KOOpJMHAIUSI COBMECTHBIX JIEUCTBUI, ONpEIeTIeHIE KPUTEPUEB MO OLIEHKE KaueCTBA BBIIIOJHEHHOM pabOThl U IpYyTrHUe).

PerynsiTuBHbIe yHUBepcaJbHbIe YueOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSATEIbHO OIpENessaTh LEIN JeATEJbHOCTH, IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATH M IpPH HEOOXOIUMOCTHU
KOPPEKTHPOBATh CBOIO JIEATENBHOCTh, BEIOUpATh Haubosee 3Qp(eKTUBHbIE CIIOCOOBI peHICHUS yYeOHBIX M MO3HABATENbHBIX 33/1a4, CAMOCTOSTEIBHO
COCTaBJISATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIM AITOPUTM ACHCTBUII MpU BBINOJHEHUM 3aJaHUN C Y4€TOM MOJIyY€HHUS HOBBIX 3HAHHUM 00
U3y4aeMbIX O0OBEKTaX — BELIECTBAX M PEaKIUSIX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOI'O pe3yibTaTa 3asBJICHHOHN 1€, YMEHHE UCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3a/I1aHUN.

NPEJAMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pPE3yJbTATOB II0 OCBOEHHUIO O0S3aTENILHOTO COJIEP’KAaHUs, YCTAHOBJIEHHOTO MAaHHOM (enepanbHOil paboueit
IPOrpaMMOM, BBIJIENISIFOT: OCBOEHHbIE 00YYarOIIMMUCS HayyHbIE 3HAHUS, YMEHUS U CIIOCOObI IeHCTBUM, crienuuieckue Uit peAMEeTHON 00acTu
«XUMHUSI», BUIBI JESITEIBHOCTH MO MOJYYEHUIO HOBOT'O 3HAHHUS, €r0 MHTEPIpPETAlMH, PeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U
HOBBIX CUTYalLUsIX.
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K xoH1ty 06yuenus B 8 kiiacce rpeMeTHbIE PE3YJIbTaThl HA 6230BOM YPOBHE JIOJKHBI OTpakaTh COPMUPOBAHHOCTD Y 00YUAIOIIUXCSl YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUI DIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEILECTBO,
cMech (OJHOpOJHAsl M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTEIbHASI aTOMHAs U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHAasi Macca, MaccoBas JO0Jis1 XMMHYECKOI'O 3JIEMEHTa B COEJIMHEHHUH, MOJISIPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCICHUS, XHMUYECKas peakius, Kiaccuukanus peakluuid: peakiuud COCAMHEHMS, PEaKIuu
pa3NoKEHUs, peakly 3aMelIeHUs, peaklMi OOMEeHa, HK30- U HJIOTEPMUYECKUE peaklUM, TErIoBod 3(QeKkT peakuuu, AIpo aroma,
AIIEKTPOHHBIN CIION aroma, aTOMHasi OpOuTallb, paJlyCc aToMa, XMMHUYECKas CBsI3b, MOJIAPHAs U HEMOJSpHAs KOBAJICHTHAS CBSA3b, HOHHAS
CBsI3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBasi 10JIs1 BEIIECTBA (IPOLIEHTHAsI KOHLIEHTPALNSI) B paCTBOPE;

WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX NOHITHI U IPUMEHSATH 3TH MOHATHUS IPU ONMCAHUM BEIIECTB U UX MPEBPALICHMIA;
MCIIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUS (POPMYJT BEILIECTB U YPABHEHUN XUMUYECKUX PEaKLnii;

OIpe/eNIATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX, CTENEHb OKUCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
MIPUHAIEKHOCTh BEIIECTB K ONpPEAEIEHHOMY KJaccy COeAMHEHUIl 1mo (opmyliaM, BHJ XUMHUYECKON CBS3M (KOBAJCHTHAs U MOHHAs) B
HEOPraHMYECKUX COCIMHEHMSIX;

packpbiBath cmblc [lepnoanueckoro 3akona /[. 1. MenaeneeBa: 1eMOHCTpUPOBaTh NOHUMAHHE NIEPUOANYECKON 3aBUCHMOCTH CBOWCTB
XUMHYECKHX AJIEMEHTOB OT WX MojoxkeHus B Ileproaumdeckoil cucreme, 3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO yYEHUs, 3aKOHa ABOrazipo;

OIKCHIBATh M XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuoanyeckoil CUCTEMbl XMMHUYECKHUX 3JEMEHTOB: pa3iMyaTh MOHATHUS «TJaBHAS
noarpynna (A-rpynmna)» u «nobounas noarpynna (b-rpynmna)», maneie u 0oJiblne NEPUObl, COOTHOCUTh 0003HaYEHUs1, KOTOPbIE UMEIOTCS
B Tabmuue «llepuonuyeckas cuctema xumuueckux snemeHToB Jl. M. MenzaeneeBay ¢ 4MCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKUX JIEMEHTOB (COCTaB M 3aps[ siipa, 001ee YUCIIO 3JEKTPOHOB U PAaCIpeIeIeHHe UX MO AIEKTPOHHBIM CIIOAM);
KJ1accu(UIUpPOBAaTh XUMUUECKHUE 3JIEMEHTHI, HEOPraHWYECKHE BEIIeCTBAa, XUMUUECKHE peaKlUUu (110 YUCIy U COCTaBy y4acTBYIOLIUX B
pEaKINu BEIIECTB, MO TEMI0BOMY d(PPeKTy);

XapaKTepu30oBaTh (OMHUCHIBATH) OOLIME XHWMHMYECKHE CBOMCTBA BEILIECTB pA3JMUYHBIX KJIACCOB, MOATBEPXKJas OMUCAaHUE MpUMEpamMu
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTaBa, BO3MOXKHOCTH ITPOTEKAHMSI XUMUYECKUX IPEBPAIICHUN
B Pa3JIMYHbIX YCIOBHSIX;

BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO Macchl BEILECTB, MAacCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTa Mo (opmyse
COEJIMHEHUS1, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUYETHI IO YPABHEHUIO XUMUUYECKON PEAKINY;

INPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTEIBHON AEATEIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, O000O0IIeHHEe, CUCTEeMaTH3aluIo,
KJ1acCU(UKALIMIO, BBISIBICHUE IPUUMHHO--CJIEICTBEHHBIX CBA3EH — JUIsl U3yYEHUs! CBOMCTB BEUIECTB M XUMUUYECKUX PEAKIIUi, €CTECTBEHHO-
Hay4YHbIE METObI TO3HAHUS — HAOIIOIEHUE, U3MEPEHHE, MOJIETMPOBAHNE, IKCIIEPUMEHT (PEAbHBIN U MBICIEHHBIN);

CJIEZIOBATH MPaBUJIaM MOJIb30BAHUS XUMHYECKOH MOCYA0H 1 1a00paTOpHBIM 000PYAOBaHNEM, a TAKKE IIPaBUIaM 0OpaIeHHs C BEIIECTBAMU
B COOTBETCTBUHM C MHCTPYKLHUSMHU 10 BBIIOJHEHHUIO JAOOPAaTOPHBIX XMMHUYECKUX OINBITOB IO MOJIYYEHHIO U COOMpaHHIO ra3000pa3HbIX
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BEIIECTB (BOJOPOA U KHCIOPOa), IPUTOTOBJICHUIO PACTBOPOB C ONPEAeNEHHON MacCOBOM 10JIeii pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH
U TIPOBOJAUTH XMUMHYECKHE HKCIEPHUMEHTHI MO PACHO3HABAHHIO PACTBOPOB IIENOYEH M KUCIOT C MOMOIIBI0O HWHAWKATOPOB (JIAaKMYC,
beHondTanenH, METHIOPAHXK U APYTHUE).

K xoH1y oOyuenus B 9 kj1acce npeMeTHBIE PE3YyIbTaThl HAa 6a30BOM yPOBHE IOJDKHBI OTPaXaTh CPOPMHUPOBAHHOCTH y O0YUAIOMINUXCSI yMEHUM:

PaCKpBIBATh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMAYECKUN 3JIEMEHT, aTOM, MOJIEKYJIAa, NOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasi pEaKLMs, XUMHUYECKasl CBSI3b, TEILIOBOM
3¢ deKT peakiuu, MoJib, MOJISIPHBIA 00BEM, PACTBOP, IIEKTPOJIUTHI, HEITIEKTPOIUTHI, YIIEKTPOIUTHYECKAS JUCCOIUAIINS, PEAKIIHH HOHHOTO
oOMeHa, KaTraau3aTrop, XMMHUYECKOe PaBHOBECHE, OOpaTUMble U HEOOpAaTUMBbIC PEAKIMH, OKHCIUTEIHLHO-BOCCTAHOBUTEIBLHBIE PEAKIUH,
OKHCJIUTEh, BOCCTAHOBUTENb, OKHCICHHUE W BOCCTAHOBIICHHE, aUIOTPONUsi, aM(POTEPHOCTh, XUMHUUECKasi CBA3b (KOBaJIGHTHAs, HOHHAas,
MeTaJUIM4ecKas), KpUCTaNInYecKas: pPelérka, KOppo3usi METAJLIOB, CIUIABbl, CKOPOCTh XMMHUYECKOW pEeaKIuu, MPEeAebHO JO0MYyCTUMAs
koHneHTpauus [1/IK BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX ITOHATUI U IPUMEHATH 3TH NOHATHS IIPU ONMCAHUU BEIIECTB U UX MPEBPALLCHHIM;
UCIIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJIEHUS ()OPMYIT BEIIECTB U YPABHEHUN XUMUYECKUX PEaKIIUL;

ONPEAENIATh BAJICHTHOCTh U CTENEHb OKUCICHHUS! XUMHUYECKHX 3JIEMEHTOB B COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB
K OIpeNIeIEHHOMY KJIacCy COeIMHEHUH 1o (hopmynam, BUJ XUMUYECKON CBI3U (KOBAJICHTHAS, MOHHAS, METAJUIMUECKAas) B HEOPTaHUYECKUX
COCIIMHEHUSX, 3apsAll MOHA TO XUMHUYECKOW (opmyre, xapakTep cpenbl B BOJIHBIX PACTBOpPaxX HEOPTaHMYECKUX COCIWHEHUN, THII
KPHUCTAJUIMYECKOM PEeIIETKH KOHKPETHOTO BENIECTBA;

packpsiBaTh cMbici Ilepuoanueckoro 3akona JI. 1. MenaeneeBa u AEMOHCTPUPOBATH €TI0 OHUMAHUE: OMUCHIBATh M XapaKTEPU30BATh
tabmnunyio ¢dopmy Ilepuoanueckoil cUCTEeMbl XMMHUYECKHX JJIEMEHTOB: DPa3IMyaTh TOHATHUS «TJaBHAas moAarpymnmna (A-rpymnmna)» u
«moboynas noarpynna (b-rpymma)y», manble ¥ OGONBIINE MEPUOJNBI, COOTHOCUTH O0O3HAYEHMSI, KOTOPhIE MMEIOTCS B TMEPHOIUYECKOM
TaOIHIle, C YUCIOBBIMU XapAaKTEPUCTHKAMH CTPOCHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsif s/ipa, 00Iee YUCIO IEKTPOHOB U
pacrpesieieHle UX MO AJEKTPOHHBIM CIIOSIM), OOBACHSITH O0IHE 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB AJIEMEHTOB U MX COCAMHEHUH B
npejesiax MajblX EPUOJ0B U IVIaBHBIX MOATPYII C YUYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMHUYECKUE SJIEMEHTHI, HEOPTaHUYECKHUE BEUIECTBA, XUMUYECKHE peakiuu (10 YUCIYy M COCTaBy YyYacTBYIOIIUX B
pEeaKIMH BELIECTB, M0 TEIIOBOMY 3D (PEKTY, O U3MEHEHHUIO CTEIICHEN OKUCICHUS XUMUYECKHUX AJIEMEHTOB);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIUE U CIEN(PUUECKIE XUMUUECKUE CBOMCTBA MPOCTHIX U CJIOXKHBIX BEIIECTB, MOATBEPKAasi ONUCAHUE
IpuMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEaKIUM;

COCTaBJISATh YPaBHEHHUS AJIEKTPOJUTUYECKOW AMCCOLMAIMU KHUCIOT, LIEJO0YEd W COJIEH, MOJHBIE U COKpAIEHHbIE YPaBHEHUS PEaKLUUM
MOHHOTO 0OMEHA, ypaBHEHHUS PEaKIIUi, TIOTBEPKIAIONINX CYIIECTBOBAHIE TEHETHYECKON CBS3U MEXK/Ty BEIECTBAMU PA3IMUHBIX KIIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ITUX PEaAKIUN;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAIIEHUNA B PA3IMYHBIX
YCIIOBHSIX;
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BBIUMCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO IOJI0 XHMHYECKOTO 3JeMEHTa Mo (opmyie
COEJIMHEHNUs, MACCOBYIO JI0JIIO BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

co0JII0/1aTh IpaBUJIa MOJIb30BAHUS XUMHUECKOHN NOCY10i U 1aOOpaTOPHBIM 000PYAOBAaHUEM, a TAKXKE MpaBHiia 0OpallleHus C BEIleCTBaMU
B COOTBETCTBUU C MHCTPYKIMSAMH [0 BBINOJIHEHHUIO JIAOOPATOPHBIX XMMHMUYECKHX OIBITOB IO MOJYYEHHI0 M COOMPAHUIO Ia3000pa3HbIX
BEILIECTB (AMMUaKa U YIJIEKUCIOTO ra3a);

MPOBOJIUTH PEAKINH, TTOATBEPKAAIONINE KAYECTBEHHBII COCTAaB Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
MOAUJI-, KapOoHaT-, pocdaTt-, CUIUKAT-, CyIb(aT-, TMIAPOKCUI-UOHBI, KATHOHBI aMMOHHMSI U HOHBI U3YYEHHBIX METAJIJIOB, TPUCYTCTBYIOLIUE
B BOJHBIX PacTBOPAaX HEOPraHUYECKUX BELIECTB;

MPUMEHSATH OCHOBHBIE ONIEPAIIUN MBICITUTENILHOM AESITEIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHNE, 00001IEHIE, CHCTEMaTH3aIIIO, BBISIBJICHHUE
MPUYUHHO-CIIEJCTBEHHBIX CBSI3el — JUIsl U3YYE€HUs CBOMCTB BEUIECTB U XUMUYECKUX PEaKINil, ECTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS —
Ha0JII0/IeHNe, U3MEpPEHNE, MOJICIIUPOBAHUE, SKCIIEPUMEHT (peajbHbIM U MBICIIEHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBo yacoB
Ne HaumeHoBaHuUe pa3aesioB U TeEM JyeKTPOHHBbIE (U(pPOBHIE)
n/m | mMporpaMMmbl Bcero Kontpoapusre HpaxTiyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. IlepBoHavyajibHble XUMHUYECKUE OHATHS
XuMHusT — BaykHas 00J1aCTh https://lesson.academy-
1.1 €CTECTBO3HAHUS U MTPAKTUUECKOM 5 0 2 content.myschool.edu.ru/04/08
JEATEIIbHOCTHU YCI0BEKa
1.2 BemiecTBa u XuMHU4eCKHe peakuu 15 1 0 hitps://lesson.academy-
content.myschool.edu.ru/04/08
Uroro no pazneny 20
Pa3znen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHHYeCKUX BelleCTB
21 Bozayx. Kucnopon. ITonsitue 06 6 0 0 https://lesson.academy-
OKCHIax content.myschool.edu.ru/04/08
2.2 Bonopoa.lTonsitre o KucioTax u coisix 8 0 1 Egr?tségﬁ;i(;rclﬁgjf :erllltu 104/08
23 Boga. PactBopsl. [lonsitue 06 5 1 1 https://lesson.academy-
OCHOBAHHSIX content.myschool.edu.ru/04/08
24 OcHOBHBIE KJIaCChI HEOPraHHYECKHX 11 1 1 https://lesson.academy-
COCAUHCHMI content.myschool.edu.ru/04/08
Uroro no pazneny 30

Paznen 3. llepuoguueckuii 3axkon u [lepnoanueckas cucrema xumudeckux 3jeMeHToB . U. MenaeneeBa. CTpoeHne aToMoB.
Xumuyeckasi cBsi3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN

[Tepuoguuecknit 3aKOH U
[Tepronuueckasi cucreMa XMMHAYECKUX

https://lesson.academy-

3.1 anemenToB JI. 1. Menerne-eBa. 7 0 0 content.myschool.edu.ru/04/08
Ctpoenue aToma
39 Xumudeckas cBsi3b. OKHCIUTEILHO- 2 1 0 https://lesson.academy-

BOCCTAHOBUTCIIbHBIC PCAKITNU

content.myschool.edu.ru/04/08
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https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

Wroro no pazgeny 15
PesepBHOE Bpemst 3 0 0
OBLIEE KOJIMYECTBO YACOB I10 63 4 5
[TPOTPAMME
9 KUIIACC
KoanuecTBo 4acos
Ne HanMeHoBaHMe pa3aesioB U TeM K 0 DJleKTpoHHbIe (U poBbIe)

/ orpa OHTPOJIbHBIE PAKTHYECKHE | o oo e DECYDE
n/m | mporpaMmsl Bcero paGOTLI paGoTLI pa3oBaTe/IbHbIE PecypChl
Paznen 1. BemecTBo M1 XUMHYECKHE PeaKIIMU

[ToBTOpEHUE U yriTyOJIeHHE 3HAHUMA https://lesson.academy-
1.1 5 1 0
OCHOBHBIX pa3JIeJIoB Kypca 8 kiiacca content.myschool.edu.ru/04/09
12 OCHOBHBIEC 3aKOHOMEPHOCTH 4 0 0 https://lesson.academy-
) XUMHUYECKUX PeaKIui content.myschool.edu.ru/04/09
13 DNEKTPOTUTHIECKAS JTUCCOIUAITHS. 2 1 1 https://lesson.academy-
) XHUMHUYECKHE PEaKIK B PACTBOPAX content.myschool.edu.ru/04/09
Wroro no pazgeny 17
Pa3znesn 2. Hemerasibl M HX COeIMHEHHS
71 OO01mas xapakTepUCTUKA XUMUYECKUX 4 0 1 https://lesson.academy-
) sneMeHToB VIIA-rpynmsl. [anorens content.myschool.edu.ru/04/09
OO0mias xapakTepUCTUKA XUMHUECKUX
. https://lesson.academy-
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 0 0 content.myschool.edu.ru/04/09
COCJTMHECHHUS
s | o e [ -
' Py ) ’ p content.myschool.edu.ru/04/09
Y X COCIMHCHUS
’ . PYTITIBI. poa content.myschool.edu.ru/04/09
KPEMHUH U X COCTMHCHHUS
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https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09

Wroro no pazgeny 25
Pa3pen 3. MeTa/sibl M UX COeTMHEHUS
3.1 | Obuume caoficrsa meratos 4 0 contont achoel ot ru04/09
3.2 Baxxgelinme MeTaIbl U UX COEIUHEHUS 16 1 htps://lesson.academy-
content.myschool.edu.ru/04/09
Uroro no pazneny 20
Pa3znen 4. Xumus U OKpy:Ka0UIas cpeaa
41 BemectBa 1 maTepualibl B )KU3HU 3 0 https://lesson.academy-
yeJIoBeKa content.myschool.edu.ru/04/09
Wroro no pazneny 3
Pe3epBHOE Bpemsi 3 0
OBIIEE KOJIMYECTBO YACOB I1O 68 4

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

IHOYPOYHOE INIVTAHUPOBAHHUE

8 KUIIACC
Koin4uecTBO 4acoB
Ne Tema vDOKa K n Hara JJIeKTPOHHBbIE HU(PPOBbIE
n/n P Bcero OHTPOILHBIC PaKTHieckue U3y4YeHH s o0pa3oBaTe/ibHbIE PeCcypChl
padoThI padoThI
[Ipeamet xumuu. Pob https://academy-

1 XUMUH B )KH3HU YEJIOBEKA. 1 0 0 05.09.2023 | content.myschool.edu.ru/lesson/9ee6fd8e-
Tena u BenecTBa cc81-420c-ab3b-7c5¢3a618bc3
ITonsitue o MeTomax hitps://academy-

2 HO3HANNA B XHMSH 1 0 0 07.09.2023 | content.myschool.edu.ru/lesson/d6¢b67£7-

9858-4¢35-a376-a9¢667da2315
[IpakTrueckas padora Ne 1
«[IpaBuna paboTHI B
naboparopun U MPUEMBI https://academy-

3 oOparieHus ¢ ! 0 ! 12.09.2023 content.myschool.edu.ru/lesson/93666066-
71a60paTOPHBIM 14b0-4623-9348-163e1b246aea
000pYI0BaHHEM»

YucTele BElecTBa U https://academy-

4 cMecu. CriocoOsI 1 0 0 14.09.2023 | content.myschool.edu.ru/lesson/b5788a46-
pas3Jenenus cMecen b8b5-421¢-a520-7879418cc321
[IpakTrueckas padora Ne 2
«Pasnenenue cmeceit (Ha https://academy-

> pUMepe OUYNCTKHU ! 0 ! 19.09.2023 content.myschool.edu.ru/lesson/24899d03-
MTOBAPEHHOM COJIN)» b537-43db-befl-5de8204cefd5

https://academy-

6 ATOMBI U MOJICKYJIBI 1 0 0 21.09.2023 | content.myschool.edu.ru/lesson/4d02584c¢-

e19a-4165-97f0-bfce8d7f3eel
XUMHUYECKHE IIIEMECHTHI. https://academy-

7 3HaKu (CUMBOJIBI) 1 0 0 26.09.2023 | content.myschool.edu.ru/lesson/4d02584c-

XUMHUYECKHUX JIEMEHTOB e19a-4{f65-97f0-bfce8d7f3eel
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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-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1
https://academy-content.myschool.edu.ru/lesson/4d02584c-e19a-4f65-97f0-bfce8d7f3ee1

[IpocTble u croxHbIE

YPaBHEHUSAM XUMUYECKUX
peaxkuuii

8 28.09.2023
BEIIECTBA
ATOMHO-MOJIEKYJISIPHOE hitps://academy-

9 03.10.2023 | content.myschool.edu.ru/lesson/1{6414bc-
YHCHHC b7a4-4e73-a823-e95db002d259
3aKOH IOCTOSTHCTBA
COCTaBa BEIIECTB. https://academy-

10 Xumuaeckas popmya. 05.10.2023 | content.myschool.edu.ru/lesson/08187608-
Banenrsnocts aToMOB 02b3-4¢05-b334-90¢c71cdd824b
XAMHYECKHUX DIIEMEHTOB
OrHocHUTeNbHAs aTOMHAs https://academy-

11 Macca. OTHOCHUTENbHAs 17.10.2023 | content.myschool.edu.ru/lesson/7¢6f61de-
MOJICKYJISIpHAs Macca Sea6-46df-82b6-e5c6ed877a09
MaccoBas nois https://academy-

12 XHMHUYECKOIr'0o dJIeEMEHTA B 19.10.2023 | content.myschool.edu.ru/lesson/527¢f9e7-
COETMHEHUN 1¢21-49a4-866¢-9¢20f0al585e
KomnmuecTBO BelecTra https://academy-

13 Monb. MossipHas Macc.a 24.10.2023 | content.myschool.edu.ru/lesson/38e680fe-

' 524d-472d-a431-935b8a5f848a
dusnueckue u https://academy-

14 XHUMHAYECKHE SIBJICHUS. 26.10.2023 | content.myschool.edu.ru/lesson/f8cb6a2c-
XuMHyecKas peakuus 5e34-41ce-8bc6H-388580667f43
[IpusHaku 1 yciIoBus https://academy-

15 NPOTEKAHHSI XUMHUIECKHUX 31.10.2023 | content.myschool.edu.ru/lesson/4da7eble-
peakiuit c088-42¢8-ael4-bfYac9al67e4
3aKOH COXpaHEHUST MACCHI https://academy-

16 BEIECTB. XMMHUYECKHUE 02.11.2023 | content.myschool.edu.ru/lesson/b72d5bbf-
ypaBHEHUSI 065c-4¢51-be9d-56349d4e4f7a
Brrunciienust KOJIM4eCTBa, htps://academy-

17 MAcChI BEIeCTba 10 07.11.2023 | content.myschool.edu.ru/lesson/dea9b4e0-

€670-468d-be30-b8425795b880
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https://academy-content.myschool.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e
https://academy-content.myschool.edu.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a
https://academy-content.myschool.edu.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a
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

Knaccuduxarms
XUMUYECKUX PEAKIIUI

https://academy-
content.myschool.edu.ru/lesson/b5cbbe71-

18 ;‘;‘;iii‘;fﬂi"’wmmmﬂ 09.11.2023 1 193¢-492d-be67-c766295bc03d
oOMmeHa)

M. B. JlomoHOCOB — https://academy-

19 yUEHBIA-OHIUKIIOTIETUCT. 14.11.2003 content.myschool.edu.ru/lesson/e093dcct-
O0o001IEeHE U T 4013-4242-b78a-91f426bbd9d5f
cUCTeMaTHU3alus 3HAHUH
KontponbHas padorta Nel

20 o teMe «Bemectsa u 16.11.2023
XUMHUYECKUE PEAKIIHI
Bo3ayx — cmech ra3os. https://academy-

71 Cocras BO3IYXA. 28.11.2003 content.myschool.edu.ru/lesson/1d86d0c0-
Kucnopon — snemMeHT u T 430-4d90-9bc3-12637461db06
npocToe BemecTBo. O30H
duznveckue u

2 XHMHYECKHE CBOHCTBA 30.11.2023 lclf)tr?tségffr?g:;ﬁg]ol.edu.ru/lesson/ 1fala62d-
cerapo oo N | oot s
[TonsaTne 06 okcugax
Cnoco0OsI MoTy4YeHHS https://academy-

23 KHCIIOPOJia B TaOOpaToOpuu 05.12.2023 content.myschool.edu.ru/lesson/8ceac680-
Y TIPOMBIIIJIEHHOCTH. o 8e78-467e-9583-7ac88ba934e3
[IpuMeHnenue Kkuciopoaa
TemnoBoit 3¢ ekt
XUMHUYECKOU PEeaKIny, https://academy-

MOHSTHE O content.myschool.edu.ru/lesson/9eb6a556-

24 TEPMOXUMHUIECKOM 07.12.2023 | 26cd-4113-b6df-cd534e62b05¢
YpaBHEHHH, IK30- U
SHIOTEPMHUYCCKHUX
peaxIusIx

23



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

TomnmBo (HedTh, yroas u
MeTaH). 3arpsi3HeHHE

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

25 BO3]1yXa, CIIOCOOBI €T0 12.12.2023 8e78-467e-9583-7ac88ba934e3
PeIOTBPAICHHUS
[IpakTuueckas pabora Ne 3 https://academy-

26 gg;:ii;ggﬁg??ean 14.12.2023 | content.myschool.edu.ru/lesson/58cce711-

p pOd, 1b81-4d4a-8e80-27¢05 1 fcadfl
U3YYCHHE €0 CBOWCTBY»
Bonopon — snement u https://academy-

27 MIPOCTOE BEIIECTBO. 19.12.2023 | content.myschool.edu.ru/lesson/54151078-
Haxoxaenue B mpupose dbab-48a7-9aed-e50512952959
Sﬂpﬁgjzsﬁgz zIBoﬁCTBa https://academy-

28 50100010 TIPHMEHCHIHE 21.12.2023 | content.myschool.edu.ru/lesson/54{51078-

Aoposa. Hip dbab-48a7-9aed-e50512952959
BOJIOpOJIa
[ToHsITHE 0 KHCIOTAX U https://academy-
29 COMISIX 26.12.2023 | content.myschool.edu.ru/lesson/565f0aac-
e363-4e13-8724-e7d83828b4el
CnocoOblI TI0JTYYEHUS https://academy-
30 BOLIODONA B nzfglo ATODII 28.12.2023 | content.myschool.edu.ru/lesson/d1760e9c-
A0pona paTop 4d36-49b3-b1{5-c6e5ea203819
[IpakTrueckas padora Ne 4 https://academy-
31 226161\;6}1;?;)2}26?12 1 09.01.2024 | content.myschool.edu.ru/lesson/d1760e9c-
p FL0pOaa, 4d36-49b3-b1f5-c6e5ea2038f9
U3YYCHHE €0 CBOWCTBY»
MomnsipHblil 006EM Ta30B hitps://academy-
32 3aK0Hp ABOAIDO ’ 11.01.2024 | content.myschool.edu.ru/lesson/e9564d05-
AP abea-455d-9367-3a872d0dec7b
Brruncienus o0béMa, https://academy-
33 KOJIMYECTBA BEIIECTBA ra3a 16.01.2024 | content.myschool.edu.ru/lesson/dea9b4e0-

110 €T0 U3BCCTHOMY

€670-468d-be30-b8425795b880

24



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
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
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880

KOJIMYECTBY BEIIECTBA WU
00bEMY

Breraucienus 00EMOB
ra3oB 10 YPaBHEHUIO

https://academy-

34 g gilél:;;li;ao(;;}:;?s}lﬁémlm 18.01.2024 content.myschool.edu.ru/lesson/13556db3-
1863-4d5e-b13f-bc4a01f8fa9b
rasos
dusnueckue u https://academy-
35 XHMHUYECKHE CBOMCTBA 23.01.2024 | content.myschool.edu.ru/lesson/399b02d8-
BOJIbI b3b7-4d17-bac6-e088e08be&c5
CocTaB OCHOBaHMI1 https://academy-
36 Homstue o6 HHHHK'aTOan 25.01.2024 | content.myschool.edu.ru/lesson/658d977a-
29ec-4e¢14-9bd1-cdfdd073cd59
o patonien
37 HEHACHIIICHHbIE PACTBODHI 30.01.2024 content.myschool.edu.ru/lesson/a96f9a30-
' o eb66-4724-8171-eda3c49b3d62
MaccoBas 10J1s BeIleCTBa
B pacTBOpe
o tene pmroromenc httpss//academy-
content.myschool.edu.ru/lesson/ab9825ce-
33 | PactBoposc . 01.02.2024 | 7a20-40e7-8294-ad 1c5bcd4 lab
OTpeICIIEHHON MacCOBOM
JIOJIEA pAaCTBOPEHHOTO
BEIIECTBAY
KontponbHas padbora No2 https://academy-
39 no teme «Kuciopo. 06.02.2024 | content.myschool.edu.ru/lesson/6ela27cf-
Bonopoa. Boga» e0fb-441b-98e7-db66df55eaea
OKcH/IBI: COCTAB, https://academy-
40 Kiaccudukanms, 08.02.2024 | content.myschool.edu.ru/lesson/b77198d7-
HOMEHKJIaTypa 0ff1-43ff-9afa-a217fbd49451

25



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
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

[TonyueHue u xumMuuecKue
CBOMCTBA KHCJIOTHBIX,

https://academy-

41 OCHOBHBIX 1 aMA(OTEpHHIX 13.02.2024 | content.myschool.edu.ru/lesson/b77198d7-
P 0ff1-43ff-9afa-a217fbd49451
OKCHJIOB
OCHOBaHUS: COCTaB, https://academy-

42 Kiaccudukanms, 15.02.2024 | content.myschool.edu.ru/lesson/704£2053-
HOMEHKJIATypa ba7d-4e88-9240-ec5047c3ab94
[MonyueHne U XUMHYECKUE https://academy-

43 CBoﬁ}:;Ba OCHOBAM 27.02.2024 | content.myschool.edu.ru/lesson/ed900a27-

2af0-4c09-b273-a8d554826eb6a
Kucnorsr: cocras, https://academy-

44 Kiaccudukanms, 29.02.2024 | content.myschool.edu.ru/lesson/8a745728-
HOMEHKJIaTypa b0c2-4fd7-a4b5-a53a03aa57bb
[TonyyeHne U XUMHUYECKUE htfps://academy-

45 CBoﬁ}:;Ba CUCIOT 05.03.2024 | content.myschool.edu.ru/lesson/e5512262-

5951-4dc0-9449-¢580929fc13d
LG https://academy-
46 o GHHHYEH,I\AH‘IeCKHe 07.03.2024 | content.myschool.edu.ru/lesson/ba634702-
YHCHI, £7e9-4ba2-aa5f-1bd600b0180
CBOMCTBA
gp;‘:;izicemﬂ pabora Ne https://academy-
3£<cne T content.myschool.edu.ru/lesson/1a488696-

47 p 12.03.2024 | 3112-4ddc-b835-fa0ctf807a743
3as1a4 110 reMe «OCHOBHBIE
KJIACChI HEOPTaHUYECKUX
COEIMHEHUN)

['eneTnveckas cBs3b https://academy-
48 MEXTy KJIaccamu 14.03.2024 content.myschool.edu.ru/lesson/bf75933f-

HEOPraHUYECKUX
COEIMHEHUN

f74c-45af-8de9-45825¢060659

26



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
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

O0001IEeHE U

https://academy-

49 CHCTEMATH3ALS SHAHM 19.03.2024 | content.myschool.edu.ru/lesson/bf75933f-
H f74c-45af-8de9-45825¢060659
KonTtponsnas padota Ne3 https://academy-

50 o teMme "OCHOBHBIE 21.03.2024 content.myschool.edu.ru/lesson/48027c6a-
KJIACChI HEOPTAaHUYECKHUX o b989-44f8-a53a-f01052258532
coenuHeHun"
ifiiié;ﬁ?g;ﬂ https://academy-

51 1 26.03.2004 content.myschool.edu.ru/lesson/4d3{b871-
T HHCBRILE STCVEHTOR. el b36f-4¢15-9178-1e95ab89c35f
[TonsiTve o rpymnmax
CXOJIHBIX DJIEMEHTOB
[eproanyeckuii 3aK0H U https://academy-

Hep I/IOI[I/I‘-ICCKaSI ccTeMA content.myschool.edu.ru/lesson/edd298d0-

52 PHOA 28.03.2024 | 0587-4343-b208-be652591722d
XUMHYECKHX 3JIeMeHTOB JI.

H. Menneneena

53 | llepHozsi, rpymmer, 02.04.2024
HOJITPYIIITBI
Crpoenue atomoB. CocTas https://academy-

54 anMHHX e I/IZ’:OTOHLI 04.04.2024 | content.myschool.edu.ru/lesson/62albb70-

AP 314d-4130-986d-16e4cce4 b4
Copoee o
55 EMEHTOR 16.04.2004 content.myschool.edu.ru/lesson/62a1bb70-
. T 314d-4130-986d-16e4cce4ibid
[Ieproanueckoi CHCTEMBI
J. . Menneneena
fﬁﬁiﬁiﬁ?{iﬁ)ﬂaﬁeMeHTa 1o https://academy-
56 1O HONOKCHILIO B 18.04.2004 content.myschool.edu.ru/lesson/b9c¢c49a79-

[Iepnognueckon cucreme
J. 1. MenneneeBa

70f6-4ace-9394-748241abd2d0

27



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
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

3HaueHue
[Iepnoanueckoro 3akoHa
JUISL pa3BUTHS HAYKH U

https://academy-
content.myschool.edu.ru/lesson/62b40b66-

57 23.04.2024 | be96-4b38-b773-fcad2b4{f0023

npaxktuku. . W.

MenneneeB — y4y€HbIi,

NeAaror U TpaxIaHuH

DNEKTPOOTPHUIIATEITLHOCTh https://academy-

58 aTOMOB XUMHUYECKUX 25.04.2024 | content.myschool.edu.ru/lesson/26704b07-
AJIEMEHTOB 306f-4eea-b6cf-07ef4b45928e

https://academy-

59 HNoHHast xuMu4eckast CBs3b 02.05.2024 | content.myschool.edu.ru/lesson/5d6ec675-
8622-4130-ab86-3daac2be38d0

KoBaneurnasa nongpuas https://academy-

60 NUMICCKAS. CBS3E p 07.05.2024 | content.myschool.edu.ru/lesson/b9aecaa8a-

fbac-4726-b6cc-9533¢98f3fa2
KoBaneuTHast HEmoasIpHAas https://academy-

61 UMICCKAS CBSAE p 14.05.2024 | content.myschool.edu.ru/lesson/86bb4d13-
c935-4a14-ba35-2e49219bd88e
https://academy-

62 CreneHp OKUCIEHUS 16.05.2024 | content.myschool.edu.ru/lesson/3871490b-
5d6b-4831-b242-374c2£39102f

OKHUCIUTEIBHO- https://academy-

63 BOCCTAHOBUTEJILHBIE 21.05.2024 | content.myschool.edu.ru/lesson/5714ad33-
peakiu 9594-41d7-8448-db8b184673a0
OKUCITITETI 1 https://academy-

64 23.05.2024 | content.myschool.edu.ru/lesson/34d1ced3-
BOCCTAHOBATEIN 2599-4¢31-88¢3-051182c1e65b
KontponbHas padorta Ned https://academy-

65 no teme «CtpoeHue 78.05.2024 content.myschool.edu.ru/lesson/34d1ced3-

aToMa. XUMHUUYECKAS
CBA3bLY

2599-4¢31-88c3-051182cle65b
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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
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

PezepBHBII ypOK.

66 O0o00611IEHNE U 1 0 0 30.05.2024
cucTeEMaTU3alMA 3HAHUI
Pe3epBHbII ypOK.
67 O0o001Ienue u 1 0 0 04.06.2024
cucTeEMaTU3alA 3HAHUI
PesepBHbIN ypoK.
68 O0o00611IEHNE U 1 0 0 06.06.2024
cucTeMaTu3allus 3HaHU!
OBILIEE KOJIMYECTBO 68 4 6
YACOB I10 [TIPOTPAMME
9 KJIACC
KoanuecTBO 4acoB
Ne Tema VooKa K i Hara JyleKTPpOHHBbIE NN (POBbIE
n/n yp Bcero OHTPO.ILHBIE paKTHiecKne U3y4eHUs o0pa3oBaTe/ibHbIE PecypcChl
padoTbI padoTbI
[Teproauueckuii 3aKoH. https://academy-
1 [Tepuoanueckas cucrema 1 0 0 01.09.2023 content.myschool.edu.ru/lesson/e5f2e5da-
XUMHYECKHUX DJIEMEHTOB T 8588-4081-9741-a3c13edd696d
JI. 1. MenneneeBa
2 CUMIMCCKIX SIEMEHTOR 1 0 0 07.09.2023 | content.myschool.edu.ru/lesson/6e136259-
. 0b91-44a4-9892-4a0d5d05ef27
TIEPBBIX TPEX MEPHOJIOB
Knaccudukamnus u https://academy-
3 HOMEHKJIaTypa 1 0 0 08.09.2023 | content.myschool.edu.ru/lesson/d77750e6-
HEOPraHMYECKUX BEIIECTB 0913-405a-802a-da9835991288
Buel xuMudeckon cBs3u https://academy-
4 Y TUIIBI KPUCTAIUTHIECKUX 1 0 0 14.09.2023 | content.myschool.edu.ru/lesson/81f9eala-
pemETOK dOc5-4e6e-8233-3fe0ef24a6fe
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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/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe

Kontponsnas padora Nel
1o teme «lIloBropenue u

5 yIIIyOJICHUE 3HaHUM 15.09.2023
OCHOBHBIX Pa3JIelioB Kypca
8 Kiaccay
Knaccudukamms https://academy-

6 XUMHYECKUX PEaKIuil 1o 21.09.2023 | content.myschool.edu.ru/lesson/73cfefbd-
pa3IUYHBIM IPU3HAKAM cfb6-4€91-992d-a32958ee6btb
Iloustue o SKOpOCTI/I https://academy-

7 EPE)I\:E:SI(;KOO?OI;ES;(:}?;IX " 22.09.2023 | content.myschool.edu.ru/lesson/66256d83-

2d71-4b3a-ab7b-5da241324b8f
TeTEPOTEHHBIX PEAKIIUIX
[ToHsATHE O XUMUYECKOM
paecseem: Gurops,
& XHMHqgf:Koﬁ cax pHH " 28.09.2023 | content.myschool.edu.ru/lesson/f68b3764-
peaxl 33e0-479f-9276-86ad520fd687
[MOJIOKEHUE XUMUYECKOTO
paBHOBECHS
OKUCIIUTENBHO- https://academy-

9 BOCCTAHOBUTEIILHBIE 29.09.2023 | content.myschool.edu.ru/lesson/e3c5ceS58-
peakmn baf7-46ec-b763-69ba4664990e
ZerOIE)TH HOJIHTI/IIIeCKoﬁ htps://academy-

10 I/ICCOp - 05.10.2023 | content.myschool.edu.ru/lesson/76ee69bb-
JUHCCOTIHATTITH. 9df2-4470-82ec-26957b8b25c0
cJ1a0ble DICKTPOIUTHI
WoHHBIE YPaBHEHHS https://academy-

11 ek M 06.10.2023 | content.myschool.edu.ru/lesson/659¢574b-
peak 8a01-45e0-2397-18505ac007ec
XUMHUYECKHE CBOMCTBA https://academy-

12 KUCJIOT U OCHOBAHUM B 19.10.2023 | content.myschool.edu.ru/lesson/47d6af1b-

CBETE MPEJCTaBIECHHUH 00

698a-4050-8872-a5372d5ab4ae
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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/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/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
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

ANEKTPOJIUTHYECKOU
JUCCOLMALUN

XUMUAYECKUE CBOMCTBA
COJIEH B CBETE

https://academy-

13 npeAcTaBIeHUN 00 20.10.2023 | content.myschool.edu.ru/lesson/e7aba987-
AMEKTPOIUTUUECKOM £351-4d05-a264-0ba234149ftd
JIUCCOLIMAIIAN
TloHsgaTHE O rUAPOIIU3E htps://academy-

14 coneit Ap 26.10.2023 | content.myschool.edu.ru/lesson/c7318b9d-

2aae-4bc2-89e8-2103e0868c46

15 Obobmenue . 27.10.2023
cUCTEMATHU3AIUA 3HAHUMN
ll'Ipall;mquKaﬁ pabota Ne https://academy-

16 3}'(;;:11;3{61;1;;1anle 02.11.2023 | content.myschool.edu.ru/lesson/22be6efd-

p b011-429b-b0d0-a6782513e849
3aa9
Kontponpsnas pabora No2
Hg Teme https://academy-

17 <<H(J;I§§TE ;)HE;IM%CKM 03.11.2023 | content.myschool.edu.ru/lesson/0072cdc7-
AMCCOMHATIA. ac1d-44dd-89¢7-9f1d1eb70b20
XUMHYECKUE PEAKIUU B
pacTBOpax»

oo e htips://academy-
18 CBOHCTEA ﬁa DHMEDE 09.11.2023 | content.myschool.edu.ru/lesson/b6086ed4-
prMEp e33e-499f-8ce6-eb946e07acde
XJI0pa
v htips://academy-
19 ’ 10.11.2023 | content.myschool.edu.ru/lesson/64fd0e7e-

CBOMCTBA, MOJTyYEHHUE,
MIPUMEHCHHE

75b9-4017-a675-cf7e62aad0e2

31



https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
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
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

[TpakTuueckas pabora Ne
2 no teme «llonmyuenue

https://academy-

20 CONSHON KHCIOTEL 16.11.2023 | content.myschool.edu.ru/lesson/2fa56edb-
.. Y 24b8-48de-8807-edb0b851cab9
U3Yy4YCHHE €€ CBOMCTBY
e ATICCKIT htips://academy-
21 yEaK Ui, eCILI O 113 17.11.2023 | content.myschool.edu.ru/lesson/51e2d5ct-
PCAKLIHH, & 2222-490b-8dc0-f87fcc8772b6
pEareHToB JiaH B M30BITKE
2 OO01mas xapakTepucTuKa 30.11.2023
aneMeHToB VIA-rpynmnel
ANIOTpOIHBIE
MOJM(HUKALMH CEPEL. . https://academy-
23 ?Oixliizige;zp I;II P(I) e: 01.12.2023 | content.myschool.edu.ru/lesson/t92ea7c9-
A PHpOZE. €3a6-4195-b341-a61e3¢2490d3
XuUMHUYECKUE CBOMCTBA
Cepbl
CepoBoaopo, cTpoeHue, https://academy-
24 buzndeckue u 07.12.2023 | content.myschool.edu.ru/lesson/fd25ba95-
XUMHYECKHAE CBOICTBA 73b0-44d5-9db8-0ce613a77bas
Oxkcunpl cepol. CepHast https://academy-
25 iﬁ;ﬁf:é&?f;:ffg;aﬂ 08.12.2023 | content.myschool.edu.ru/lesson/d4e05dbf-
’ 2615-4¢c45-9a39-6a2a664355136
MIPUMCHCHHE
XUMUYECKUE PEAKITUH,
JIEXKAIIUE B OCHOBE
IIPOMBIIIJIEHHOTO c11oco0a https://academy-
26 TOJ1yCHHA CCPHOH 14.12.2023 | content.myschool.edu.ru/lesson/9588fc67-

KHUCJIOTbl. XUMUYECKOE
3arpsi3HEHUE
OKpY>KaroIler Cpebl
COEIMHEHUSIMH CEPbI

1413-4346-b2cc-8ec54cl6bbal
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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/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
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/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

27

Brruncienue MmaccoBoit
JI0JIA BBIXOJ1a MPOAYKTA
peakmn

15.12.2023

https://academy-
content.myschool.edu.ru/lesson/b44{706e-
efe8-4ecb-b626-{19710eea806

28

OOmras xapaKTepuCTHKa
3NIEMEHTOB V A-TpyMIIbI.
A30T, pactipocTpaHeHHE B
npupoje, Gpusndeckue u
XMMHYECKHE CBOMCTBA

21.12.2023

https://academy-
content.myschool.edu.ru/lesson/7d4d7a30-
3c8e-4ea9-a5b0-c9cf7c36a42f

29

AmmMmuak, ero puznueckue
U XUMHYECKHE CBOWCTBA,
HOJY4YEeHUE U IPUMEHEHHUE

22.12.2023

https://academy-
content.myschool.edu.ru/lesson/4ebd4383-
2a33-401d-bb2b-77902435d54d

30

[TpakTrueckas padora No
3 no teme «llonyuenue
aMMHaKa, U3y4YEeHHE €ro
CBOMCTB»

28.12.2023

31

A3oTHas KHCII0TA, €€
buzudeckue u
XHUMHUYECKUE CBOHCTBA

29.12.2023

32

Hcnonp3oBaHue HUTPATOB
U COJIE aMMOHHUS B
Ka4eCTBE MUHEPAIbHBIX
ynoOpeHuid. XuMHYEeCKOe
3arpsi3HEHUE
OKpY>KaroIler Cpebl
COCIMHEHUSIMU a30Ta

11.01.2024

33

docdop. Oxcua pochopa
(V) u dbochophas
KHCJIO0Ta, (pU3nueckue u
XUMHYECKHUE CBOMCTBA,
TIOJTyYCHHE

12.01.2024

https://academy-
content.myschool.edu.ru/lesson/32660a47-
4080-456b-a005-4bc477563aal

33



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

Ucnonb3oBanue
dbocdaToB B KaueCcTBE
MUHEPaTbHBIX

https://academy-
content.myschool.edu.ru/lesson/cde32b7e-

34 ynoOpeHuid. 3arps3HeHne 18.01.2024 8b4c-4d10-8889-349a85b995b5
IIPUPOHOM CPEnbl
dbocdaramu
yraepon, https://academy-

35 PACPOCTPANCHHC B 19.01.2024 | content.myschool.edu.ru/lesson/02e87919-
HPUPOJE, HIUCCKHC I 08b3-495-bb96-2b66feedd526
XMMHYECKHE CBOMCTBA
Oxcupl yriepojaa, ux
(pusiieciue n . https://academy-

36 ):;HMH%CKHG CBONCTRA. 25.01.2024 | content.myschool.edu.ru/lesson/52ale7be-

KOTOTHHACCIIC 12¢9-4a16-8953-4d 1 cec58396b

npoOIeMbl, CBSI3aHHBIE C

okcugoMm yriaepoja (IV)

VYronbHas KUCIIOTA U €€ hitps://academy-

37 o 26.01.2024 | content.myschool.edu.ru/lesson/78ad63f8-
6e16-4cbe-bald-4cfcf033cl4e

[TpakTuueckas pabora Ne

4 no teme "l[lonydenue

38 VTIIEKHUCIIOTO Ta3a. 01.02.2024 | https://academy-

KauectBennas peakuus Ha content.myschool.edu.ru/lesson/ab5d6455-
KapOOHaAT-MOH" a0ea-4128-8617-07a52ad8f618
[TepBoHavyanbHbIE

MOHATHUS 00

39 OpraHWYECKHUX BEIIECTBAX 02.02.2024 | https://academy-
KaK O COEMHEHUIX content.myschool.edu.ru/lesson/579aabf2-
yriepoaa 3852-435f-9c34-bal273fd9%a7a
KpenHuii 1 ero https://academy-

40 08.02.2024 | content.myschool.edu.ru/lesson/40740cc9-

COCINMHCHMUA

19ea-472e-ab4f-ade3dad50168

34



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

[TpakTuueckas pabora Ne
5. Pemenne
HKCTIEPUMEHTAIBHBIX

https://academy-

41 S84 110 TeMe 09.02.2024 | content.myschool.edu.ru/lesson/542fbae4-
. bed1-463f-a2{8-ec775877b977
«Baxkueiinume HeMeTaIbl
1 UX COCIUHEHUS»
Kompom;gaa pa§0Ta Ne3 https://academy-
42 EZJ:;{;J:H ?ﬁ?ﬂmne 15.02.2024 | content.myschool.edu.ru/lesson/d9ed76cc-
4eed-488b-aabl-dacfb9883eda
COEIMHEHUS
OO01mas xapakTepucTuKa
XMMHYECKHUX DJIEMEHTOB
— METAJIJIOB.
MeTaeHJ?HqZCKaH CBSI3b U hitps://academy-
43 MeTLICCKAs 16.02.2024 | content.myschool.edu.ru/lesson/3e¢098831-
e7b6-4fa5-8743-6cc446¢e18abb
KpUCTAJLTUYECKas
pewe€Tka. Pu3znveckKue
CBOICTBA METAJIOB
XHUMHUYECKHE CBOMCTBA
METAJIOB. https://academy-
44 DNEKTPOXUMUYECKHUH P 29.02.2024 content.myschool.edu.ru/lesson/902a45c5-
HaIpPsHKCHUH METAJLIIOB 6df5-418a-ba03-67calf76f1a3
OOmue crocoObl
MOJIYYCHUS METaJLIOB.
CnnaBel. Beraucnenus o
45 YPaBHEHUSIM XUMHUYECKHUX 01.03.2024
peaxiuii, eciiv OJIUH U3 https://academy-
pEeareHTOB COJICPKHUT content.myschool.edu.ru/lesson/08c4849b-
PUMECH 39a4-477e-a190-91167¢1f8674
[TonsiTe 0 KOpPpO3UHU hitps://academy-
46 07.03.2024 | content.myschool.edu.ru/lesson/3d110449-

MCTAJ1JIOB

569d-4da7-8e18-2474aed96fdf
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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/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf

https://academy-

47 [lleno4unble METAJIIBI 14.03.2024 | content.myschool.edu.ru/lesson/7d3e8ebb-
1fa4-4bfa-a855-1d970d213a82
43 OKCHJIBI ¥ THIPOKCH/IBI 15.03.2004
HATPHS U KaJIus
Illenouno3eMeNnbHBIC https://academy-
49 METAJUIbI — KAJIBIUN 1 21.03.2024 | content.myschool.edu.ru/lesson/38098433-
Mar"ui ea37-4eda-ac90-64dc5857a2b4
50 Baxxuelnue coeuHEHUs 9.03.2004
KaJIbLIASA
51 Obobmenme § 28.03.2024
CHUCTEMATU3ALMS 3HAHUN
JKEcTKoCTh BOABI U htps://academy-
52 OB 68 ci - 29.03.2024 | content.myschool.edu.ru/lesson/dbfb6fc3-
yerp eb3e-4d6¢-8965-baaaad574020
16'Ipa1<mqec”1;§;£ padora No https://academy-
53 BOHZITfIhifeTO eI:I:TeIéOCTL 04.04.2024 | content.myschool.edu.ru/lesson/a4452dab-
i e 4cd2-42f4-2a49-ad598F68fedd
YCTpaHCHHMSI
https://academy-
54 AroMuHUN 05.04.2024 | content.myschool.edu.ru/lesson/945e5e8e-
3770-4396-bef8-1110122d1414
55 AmMpoTepHbIE CBOWCTBA 18.04.2024
OKCHJIa U THIPOKCHUIA
https://academy-
56 Kemneso 19.04.2024 | content.myschool.edu.ru/lesson/8f9ea2{6-
5ca2-47bf-8712-975545b3¢948
Oxcupl, THAPOKCHUIBI U https://academy-
57 coymm xkene3a (II) u xenesa 25.04.2024 | content.myschool.edu.ru/lesson/f44e6ab0-

(111)

fda3-4055-8fff-a99411{84bec
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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/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec

58

O0o001menue u
cucTeMaTHu3alus 3HaHUH!

26.04.2024

59

[TpakTuueckas pabora Ne
7. Pemenue
AKCIIEPUMEHTAIbHbBIX
3a/1a4 10 TeMe
«Baxkueimnue MeTaaiisl U
UX COCIUHCHUS

02.05.2024

https://academy-
content.myschool.edu.ru/lesson/7222b10c-
2d4b-401d-90b&8-b24530874d0c

60

Brruncnenus mo
YpaBHEHUSM XUMUYECKUX
peakiuii, €CJIM OJIUH U3
peareHTOB JaH B U30bITKE
WJIU COJIEPKUT IPUMECH.
Brruucnenus maccoBou
JI0JIA BBIX0/1a MPOAYKTA
peakuuu

03.05.2024

61

O0o00mmenue u
cucTeMaTHu3alus 3HaHUH!

16.05.2024

62

Kontponbsnas pabora N4
o Teme «Baxkueime
METaJJIbl U UX
COCTUHECHHUS

17.05.2024

63

BeniectBa u Mmatepualibl B
HOBCEIHEBHOM KU3HU
qeJIoBeKa

23.05.2024

https://academy-
content.myschool.edu.ru/lesson/cb5ef102-
7c42-4fcb-a891-580ec2234c¢d0

64

XUMHUYECKOE 3arpsI3HEHUE
OKpPY’KarolIei cpeibl

24.05.2024

https://academy-
content.myschool.edu.ru/lesson/6d721d3d-
03ef-43e6-bd63-¢982d34d1836

65

Ponp xumuu B pPCUICHUHA
OKOJIOTHYCCKUX HpO6J’I€M

30.05.2024

https://academy-
content.myschool.edu.ru/lesson/147344d0-
7010-44ce-a6a4-9a78b8514b44
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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
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/6d721d3d-03ef-43e6-bd63-c982d34d1836
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44

PesepBHBII ypoOK.
66 O6o006menue n 1 31.05.2024
cUCTEeMaTH3alus 3HaHU!
PesepBHBII ypOK.
67 O000111eH1E U 1 06.06.2024
cUCTeMaTHu3alus 3HaHU|
Pe3epBHBIN ypOK.
68 O6o006menue n 1 07.06.2024
cucTeMaTHu3alus 3HaHUH!
OBUIEE KOJIMYECTBO 68
YACOB I10 TTPOTPAMME

38




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JI51 YYHEHUKA

Xummus, 8 kinace/ 'abpuensu O.C., OctpoymoB U.I'., CnagkoB C.A., AkuronepHoe obmectBo «M3naarenpctBo «IIpocBenenne»
Xummus, 9 kinacc/ I'abpuensu O.C., OctpoymoB W.I'., CnagkoB C.A., AkuronepHoe obmectBo «M3naarenbctBo «IIpocBenienne»
Tabmuupr: [lepuoanueckas cuctema xumuueckux nemenToB /. . Menneneesa, Tabnuia pacTBOPUMOCTH, SEKTPOXUMHUUYECKUH P
HaIpsHKEHUS] METAIIJIOB

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bsiii-ypoBeHb.-Peanuzanusa-Tpedopanuii-OI OC-0cHOBHOT0-00111€T0-00pa30BaHUSI. -
Meroaunueckoe-nocooue-mis-yunrens.pdf

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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

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