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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10O XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCIIMUTAHUS U C YUETOM KOHIICIMHU MPENOIaBaHusl Y4eOHOTO MpeaMeTa « XUMUSH»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENbHOE IPEAMETHOE COJIEp>KAaHHUE,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh U3YYEHHUS XHUMHM C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
IporpamMMbl Ha YPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHMs, a TakKe TPeOOBaHUM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBiICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJalTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHuYeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakimu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 10 MPHUHIUITY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YpPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEICTABJICHNUS O XUMAYECKON COCTABIISAIOLICH HAYyYHOU KAPTUHBI MUpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buonorus. 57 kiacce» U «Pu3nKa. 7 KIacc.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (PopMHpOBaHHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HAaYEHUE MPUOOPENH TaKHe 11U, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyyaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESTENIbHOCTH, HAayYHbBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SBICHUS
OKpY’KaloIllero MHUpa, MCIHOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPH HU3YyYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1e71eco00pa3HOTO TOBEIECHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uis U HAMpaBIEHHOCTH NajlbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOT0 00111€eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XMMHUHU. UHCTHIE BElIeCTBa U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToMHasi Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiectBa. Pacuérel mo Qopmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUAOM Oapusi, pa3jiokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BelecTBo. Haxoxxnenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT uW mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOPHL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcupasl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHuA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB KHUCJIOPOJA, HAOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOponaa (ropeHme), B3amMozcicTBue Bogopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUSI OKPACKM MHIAMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAIIBHBIX 3a/ad MO0 TeMme «BakHeilne Kiacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHBIE METaJUIbl,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUoAHass  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKUX  DIJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIaM U IIEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4epe3 MCMIOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpanbl, TOPHBIE MOPOJBL,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaiuus, KalblUsi H HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanmsa XuMUYeCKUX peaklyii Mo pa3auyHbIM MpHU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 cKOpoCTH XUMHUYECKOM peakuuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJb30BaHUEM METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONTUTUIECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJHBIE W COKpAlIEHHbIE HMOHHBIE YypaBHEHUsA peakuui. CBOICTBA KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, MpOLEcca JUCCOLMALMU KHCIOT, IIEJI0Yed M COJel
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3NUECKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOPOBOAOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelmnue XJIOpHIbI U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUTOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENsl Kjacca KHCIOT U crneuuduyeckue). XHUMHUYECKHE pPEaklluu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeibl COCIUHEHHUSIMH Ccepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHN OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
busnyeckue u XuMrIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJIydeHHE, (PU3NYECKHe M XUMHUYCCKUC
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka s1emMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE HAa IKUBbIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuUcaoTa U €€ coyM, uX (PU3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, TaHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
poJii B OKM3HM 4YelOBEeKa. MarepuallbHOEC CIWHCTBO OPTraHUYECKUX M
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemaust (IV) u kpemuueBoi kucinore. CHWIMKAThI, X UCIOJb30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (PochopHBIX ynoOpeHui, moaydeHue,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BAHUE BUJICOMATEPUAJIOB), W3y4YCHUE MOJIeIIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIIMA Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTasuibl 1 X COCAMHEHMS

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJUIMYECKasi  KpUCTa/UIMUeCcKass  pelm€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY ¥ TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHne MIeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B npupozae. Pru3nueckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMHYECKHE CBOMCTBA amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepnoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJEHCTBUS OKCH[A
KAJIbLIUS W HaTpusl C BOJOM (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXHO  HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIM Ha MOHBI: MarHus, KaiblUs, aJIIOMUHUS, LIMHKA, YKEJIe3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aTOMUHUS
Y TUIPOKCH]IA IMHKA, PEIIEHUE IKCIIEPUMEHTANIbHBIX 3aa4 1o TeMe «Bakuenue
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momoins mnpu
XUMHUYECKUX 0KOTAX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHUM XUMHUH B 9 Kiacce
OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMX €eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMH JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO [IHUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOIUIHOCTb, HaAOIIOCHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJICb, SBJICHUE, TAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TONBI, PATUOAKTUBHOCTh, MOJEKYJIA, JJIEKTPUYECKUN 3apsji, IPOBOIHHKH,
MOJTYTIPOBOJHUKH, JTUAJICKTPUKH, (POTOIIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, paCTBOP, PACTBOPUMOCTh, KPUCTATUINUECKAS
pemeéTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMIIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocuHTes, npixanue, Ouocdepa, dKOCHCTEMa, MHHEPATbHBIC
yn00peHus, MUKPOAJIEMEHThI, MAaKpOAJIEMEHTHI, ITUTAaTEIbLHbIC BEIISCTRA.

['ecorpadms: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIC IOPOIHI,
M1OJIC3HBIC HCKOIIaeMBbI€, TOILIUBO, BOJHBIC pPECYPCHL.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEHUE OIbITA ICSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI0 OOIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(OpMaimei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENbHON, WH()DOPMAITMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  camMO0OOpa30BaHUIO, MPOEKTHOM U HCCIEN0BATENIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE MOCIEACTBHA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yYEHHUIO Tpodeccuil U TpyJia pa3IMyHOro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKM 1EJIeCO00pa3HOE OTHOIIEHHE K MNPUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBuiI 0€30MACHOTO MOBEICHUS TTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYpPhl, OCO3HAHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIICISAIOT 3HAYUMBIE JUIsS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEIIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSITHSMH), HUCIIOIH30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIE, NCTYKTHUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KAa4eCTBE OCHOBBI Ui (POPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUOB U (HOPM MPEJACTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIeATEIbHOCTH HH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYyIUPOBAaTH CBOM  IPEIJIOKECHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yIbTAaTOB BBIMOIHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpPOoOJeM Ha OCHOBE Yy4yéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIbHO OMPEICNATh IENH NeSTEIbHOCTH, IJIaHHPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIM  aIrOPUTM JEHUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh ¥ AaHAJTM3UPOBATh KOHTEKCTHI, IPEIJlaraéMble B YCIIOBUU 3aJaHUI.

NPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crnenuduueckue IS IpeAMETHOM o0jacthd  «XUMHUS», BHUJIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xonIy oOyueHus B 8 kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCS YMCHUIN:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCAMHEHUSA, PEAKLIHMH PA3JIOKECHUS, PEAKIUU 3aMEIICHUS, PEAKINU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBS3b, MOH, KATHOH, aHWUOH, PAacCTBOpP, MAcCOBas JOJs BEIIECTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSATHU W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCTUHEHHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JIEMOHCTPUPOBATh IOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPAaHEHMSI MACChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIIME TIEPUOJIbI, COOTHOCHUTH OOO3HAYEHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeiesICHHE UX 0 JICKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/as ONUCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMATHU3allMIo, KJIacCU(UKALNIO,
BBISIBJICHUE MPUUYUHHO--CIICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  TMpaBWjaM  MOJIb30BaHUS  XUMHUYECKOW  MOCYIOM  H
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOpPOJAa M KHCIOpPOJa), MPUTOTOBIECHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koHiy oOyuenus B 9 kjacce npeIMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJCHTHOCTb, DJJIEKTPOOTPULATEIIBHOCTh, CTCIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTaau3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBBbl, CKOPOCTb XUMHUYECKOM pEeaKIUH, MPEAeNbHO JOMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HMOHHAsg, METAJUIMYECKasi) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIHUCHIBATh U XapaKTEPU30BATh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HaueHUs, KOTOpPbIE HMEIOTCA B MNEPUOJUYECKOM Tabiuue, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenaesiax MajlbIX MEPUOIOB U TJIABHBIX MOJATPYIIl C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIEHEH OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH YPaBHEHHUS JJEKTPOJUTUUYECKONM AMCCOLMALUUA  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITUi
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJieMEeHTa 1o (dopmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPHI-, OPOMUII-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OO0OOIlEHHE, CHUCTEeMATU3allui0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoaunuecTBO 4acoB
Ne HaumeHoBaHMe pa3ieiioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TEeM IPOorpaMMbl Bceero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3)1e.11 1 HepBOHa‘laJIbHBIe XUMHNUYECKHUE ITOHATUA
Xumusa — BakHast 00J1aCTh
CCTCCTBOSHAHIA I https://lesson.academy-
1.1 . 5 0 2 content.myschool.edu.ru/04/08
HpaKTI/IHGCKOI/I JCATCIIBHOCTHU
YCJIOBCKaA
BemecTsa 1 XUMHUYECKHE https://lesson.academy-
1.2 15 1 0
peakiuu content.myschool.edu.ru/04/08
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bo3zayx. Kucnopon. ITonsitue 5 0 0 https://lesson.academy-
' 00 okcHmax content.myschool.edu.ru/04/08
Bonopon.Ilonsarue o https://lesson.academy-
2.2 8 0 1
KHCJIOTaxX U COJIAX content.myschool.edu.ru/04/08
Bona. PactBopsr. [TousTie 00 https://lesson.academy-
2.3 5 1 1
OCHOBaHHUSIX content.myschool.edu.ru/04/08
OCHOBHBIE KJIACCHI https://lesson.academy-
2.4 . 11 1 1
HEOPraHUYECKUX COSTUHEHUIT content.myschool.edu.ru/04/08
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumunueckas cBsi3b. OKHCIUTENHLHO-BOCCTAHOBHTE/IbHbIE pPe€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

https://lesson.academy-

3.1 . 7
XHMHUECKUX 3IEMEHTOB ]| content.myschool.edu.ru/04/08
N. Mennene-eBa. CtpoeHue
aToMa
X )
3.2 OEE?;;;:;:HC(?% g https://lesson.academy-
' content.myschool.edu.ru/04/08
BOCCTAHOBHTCIIbHBIC PCAKIINHU
Wroro no pazueny 15
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

9 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM deKkTpoHHbIe (LM (POBbLIE)
Ne i/ Konrpoabnsie | Ilpakruyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEHHUE U YIyOJICHNE 3HAHUMA 5 1 0 https://lesson.academy-
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca content.myschool.edu.ru/04/09
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 https://lesson.academy-
: peauii content.myschool.edu.ru/04/09
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 https://lesson.academy-
: XHMUUECKHE PEAKIIHH B PACTBOPAX content.myschool.edu.ru/04/09
Hroro no pazgeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OOmast XxapakTepUCTHKa XUMHYECKUX https://lesson.academy-
2.1 4 0 1
anemenToB VIIA-rpynmsl. ["anorenst content.myschool.edu.ru/04/09
06
22| onevesmon ViA-rpynm, Capa ; 0 o | hwsilesonacadeny.
' PYHHEL TP content.myschool.edu.ru/04/09
COEIMHEHUS
06
23| onevewon VA-rpymmes, Acor, dochopn | 7 0 y | hmwsflesonacademy;
' PyHHEL ’ P content.myschool.edu.ru/04/09
WX COCIMHEHUS
OO61mas xapakTepuCcTHKa ec
24| onevesmon VA-rpynm, Viseporn : 1 ; | husesonacademy:
' ) PYTIEL poA content.myschool.edu.ru/04/09
KPEeMHHUH ¥ UX COCTUHECHUS



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

Hroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M UX COCIUHEHU ST

31 Obmue . . 4 https://lesson.academy-
. Hnec CBOUCTBA MCTAJIJIOB
B content.myschool.edu.ru/04/09
3.9 BaskHelie MeTa CoCIIHe 16 https://lesson.academy-
. HCHUIIINEC MCTAJIJIBI U UX HNHCHUA
s content.myschool.edu.ru/04/09
Hroro o pasneny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
41 BeriectBa 1 MaTepralibl B )KHU3HH 3 https://lesson.academy-
' yeJoBeKa content.myschool.edu.ru/04/09
Wroro no pasaeny 3
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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 IINTAHUPOBAHHUE

8 KUIIACC
Ne KoauuecTBo yacoB
Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/ Tema ypoka Bcer KoHTpoabHBI IpakTnyecku
11 . ¢ paGoThI ¢ padoThI H3y4eHHs o0pa3oBaTejibHbIE pecypchl
Ipeamer xumuu. Poib https:/ acadenr:y' L edurul 19ee6ida
content.myschool.edu.ru/lesson/9ee e-

1 T B 1 0 0 05.09.2023 | ¢c81-420c-ab3b-7¢c5¢3a618bc3
yenoBeka. Tena u cc c-a c5C3a ¢
BEIIIECTBA

https://academy-

2 HownsTre 0 MeTonax 1 0 0 05.09 2023 | content.myschool.edu.ru/lesson/d6ch677-
[IO3HAHUA B XUMHUH 9858-4e35-a376-a9c667da2315
[IpakTuueckas pabora Ne
1 «IIpaBuna paboTHI B hitps://academy-

. content.myschool.edu.ru/lesson/93666066

3 Ta0opaTopit H IpHEN! 1 0 1 12.09.2023 | _1410-4623-9348-163e1h246aea
oOparteHus ¢
1a00paTOPHBIM
000pyIOBaHUEMY
YucTele BelecTa u hitps://academy-

4 emecit. CriocoGb 1 0 0 12.09.2023 | content.myschool.edu.ru/lesson/b5788a46-
pazjienenms cMeceit b8b5-421c-a520-7879418cc321
[TpaxTuueckas pa60Tav No https://academy-

5 2 «Pasnencane cueceit 1 0 1 19.09.2023 | content.myschool.edu.ru/lesson/24899d03
(Ha npuMepe OuHCTKH -b537-43db-bef1-5de8204cefd5
MTOBApPEHHOM COJIN )»



https://academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
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https://academy-

content.myschool.edu.ru/lesson/4d02584c-

6 ATOMBI U MOJICKYJIBI 19.09.2023
£19a-4f65-97f0-bfce8d7f3eel
XI/IMI/I‘{CCKI/IC 3JICMCHTEI. https://academy-
7 3naxu (CHMBOITEI) 26.09.2023 content.myschool.edu.ru/lesson/4d02584c-
XUMIIECKIX 3IEMEHTOR £19a-4f65-97f0-bfce8d7f3eel
8 HpOCTBIe " CJIOKHBIC 26092023
BEIIECCTBA
https://academy-
9 ATOMHO-MOJICKYJIAPHOE 03.10.2023 | content.myschool.edu.ru/lesson/1f6414bc-
y4yeHue b7a4-4e73-a823-e95db002d259
https://academy-
3aKOH NOCTOAHCTBA content.myschool.edu.ru/lesson/08187608
COCTARA BEINCCTE. -02b3-4c05-h334-90¢71cdd824b
10 Xumuueckas popmyna. 03.10.2023
BaJ'IeHTHOCTB aTOMOB
XUMHNYCCKHUX DJICMCHTOB
OrtHOCUTEIBPHAA aTOMHAS https://academy-
11 Macea. OTHOCHTEIbHAS 10.10.2023 content.myschool.edu.ru/lesson/7e6f61de-
MOITEKYIAPHAS MAcCa 5ea6-46df-82b6-e5c6ed877a09
MaccoBast 1oust https://academy-
12 XUMIECKOrO SIeMEHTA B 10.10.2023 content.myschool.edu.ru/lesson/527cf9e7-
COeANHEHNN 1c21-49a4-866¢c-9¢20f0a1585e
13 KonuuectBo BemecTna. 17.10.2023 https://academy-

Mons. MonspHas macca

content.myschool.edu.ru/lesson/38e680fe-
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524d-472d-a431-935bh8a5f848a

dusnueckue u

https://academy-
content.myschool.edu.ru/lesson/f8ch6a2c-

14 XUMHUYECKHUE ABJICHUS. 17.10.2023
XuMiuecKas peaKis 5e34-41ce-8bc6-388580667143
[IpuU3HAKK U YCIIOBUS https://academy-

15 POTEKAHASA XHMAECKHX 24.10.2023 content.myschool.edu.ru/lesson/4da7eble-
peaKmi c088-42e8-ae14-bf9ac9al67e4
3aKOH COXpaHCHI/ISI MAaCChI https://academv-

16 BelecT, XHMITCCKHE 24.10.2023 content.myschool.edu.ru/lesson/b72d5bbf-
T — 065c-4c51-be9d-56349d4e4f7a
Brerancnenns KoJIm4yecTBa, https://academy-

17 MAacCChI BEIIECTBA IO 31.10.2023 content.myschool.edu.ru/lesson/dea9b4e0-
YPaBHCHHUAM XUMHYCCKUX £670-468d-be30-b8425795b880
peakuuii
Knaccupukanus https://academy-

XUMHYECKUX PEaKIHH content.myschool.edu.ru/lesson/b5chbe71-

18 (coenunenus, 31.10.2023 | 093e-492d-be67-c766a95bc03d
paSJ'IO)KeHI/IH, 3aMCIICHUA,
oOMeHa)

M. B. JJoMOHOCOB — https://acadenrwly- | edurul 16093dccf
. content.myschool.edu.ru/lesson/e ccf-
y‘IeHI)II/I-SHHI/IKJ'IOHeJII/ICT.

19 07.11.2023 . . .

OGoGwene u 40f3-4242-b78a-9f426bbd9d5f
CUCTECMaTHu3aluuAa 3HaHI/II71
20 KonTtponbnas pabora Nel 07.11.2023

o teMe «BemecTsa n



https://academy-content.myschool.edu.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a
https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d
https://academy-content.myschool.edu.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d
https://academy-content.myschool.edu.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d
https://academy-content.myschool.edu.ru/lesson/e093dccf-40f3-4242-b78a-9f426bbd9d5f
https://academy-content.myschool.edu.ru/lesson/e093dccf-40f3-4242-b78a-9f426bbd9d5f
https://academy-content.myschool.edu.ru/lesson/e093dccf-40f3-4242-b78a-9f426bbd9d5f

XUMHYCCKUC PCAKITUN

Bo3nyx — cmech ra3os.
Cocras Bo3ayxa.

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

21 S —— 14.11.2023 | £430-4d90-9bc3-f263746fdb06
npoctoe BeuiecTBo. O30H
Dusnueckue u https://academy-
XUMHYECKHE CBONCTBA content.myschool.edu.ru/lesson/1fala62d-
22 KHCIIOPOJia (peaKiyy 14.11.2023 | 1a6b-4a2a-h0d2-094227d15a70
OKHUCIICHUS, TOPEHUE).
ITousitue 00 okcugax
CHOCO6BI MMOJIyYCHHA https://academy_
Kuciopona B content.myschool.edu.ru/lesson/8ceac680-
23 na0oparopuu u 21.11.2023 | ge78-467e-9583-7ac88ha934e3
HpOMI)IHIJ'ICHHOCTI/I.
IIpumenenue kuciopoaa
Terunosoit apdexr https://academy-
XUMHCCKOHM pCaKIH, content.myschool.edu.ru/lesson/9eb6a556-
HoHsTHE 0 26cd-4113-b6df-cd534e62b05e
24 TEPMOXUMHUYECKOM 21.11.2023
YpaBHEHMHU, DK30- U
SHAOTCPMUYCCKUX
pCaKknusax
Tonnuso (HedTh, yroiab U https://academy-
s | o e
BO3/yXa, CIIOCOOBI €ro
MIPEAOTBPALLEHUS
26 [IpakTuueckas pabora Ne 28.11.2023 | https://academy-



https://academy-content.myschool.edu.ru/lesson/1d86d0c0-f430-4d90-9bc3-f263746fdb06
https://academy-content.myschool.edu.ru/lesson/1d86d0c0-f430-4d90-9bc3-f263746fdb06
https://academy-content.myschool.edu.ru/lesson/1d86d0c0-f430-4d90-9bc3-f263746fdb06
https://academy-content.myschool.edu.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://academy-content.myschool.edu.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://academy-content.myschool.edu.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://academy-content.myschool.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://academy-content.myschool.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/58cce711-1b81-4d4a-8e80-27e051fca4f0

3 o reme «llonydyenue u
cobupaHue KHCIopoa,
U3y4YCHUE €r0 CBOMCTB

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

Bonpopong — snemeHT u

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

27 IPOCTOE BEILIECTBO. 05.12.2023
T — dbab-48a7-9aed-e50512952959
dusnyeckue u https://academy-

28 XUMUYECKHE CBOKCTBA 05.12.2023 content.myschool.edu.ru/lesson/54f51078-
BOztopoia. [lpumenenue dbab-48a7-9aed-€50512952959
BOJIOpOJA

https://academy-

29 ITonsaTue 0 KUCIOTAX U 12.12.2023 content.myschool.edu.ru/lesson/565f0aac-
COJISIX £363-4e13-8724-e7d83828b4el

https://academy-

30 Cnoco06sl onyyeHus 12.12.2023 content.myschool.edu.ru/lesson/d1760e9c-
BOJIOPOJIA B 1a00OpaTOpUH 4d36-49b3-b1f5-c6e5ea2038f9
[TpakTtuyeckas padora Ne https://academy-

31 4 no teme «llomyuenue u 19.12.2023 content.myschool.edu.ru/lesson/d1760e9c-
cobupanue BOIOPOJA, 4d36-49b3-b1f5-c6e5ea2038f9
W3Y4YEHUE €r0 CBOMCTBY»

https://academy-

39 MonsipHblii 00BEM ra30B. 19.12.2023 content.myschool.edu.ru/lesson/e9564d05-
3akoH ABorazpo abea-455d-9367-3a872d0dec7b
Brruucienus o0béma, .

33 KOJINYECTBA BEIIECTBA 26.12.2023 https://academy

Trasa 1o €ro u3BCCTHOMY

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



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

KOJINYECTBY BEIIECTBA
WM 00BEMY

€670-468d-be30-b8425795b880

Brruuciaenus o06éMoB
Ta30B 10 YPaBHCHUIO

https://academy-
34 S zzﬁ:z gféi;ﬁ:e 26.12.2023 content.myschool.edu.ru/lesson/13556db3
. -1863-4d5e-b13f-bc4a01f8fa9b
OTHOIIICHHUHU I'a30B
DI3IYecKIe I https://academy-
35 XAMIECKHE CBONCTRA 09.01.2024 content.myschool.edu.ru/lesson/399b02d8
BOZEL -b3b7-4d17-bac6-e088e08be8c5
https://academy-
36 CocraB ocHOBaHHiL. 09.01.2024 | content.myschool.edu.ru/lesson/658d977a-
Homnstie 06 MHAMKATOPAX 29ec-4e14-9bd1-cdfdd073cd59
Bopa xak pacTBopuTeb.
HachlleHHbIe 1 https://academy-
HEHACHICHHELE content.myschool.edu.ru/lesson/a96f9a30-
37| pactsopsi. Maccosas 16.01.2024 | eh66-4724-8171-eda3c49b3d62
J0JIs1 BEIIECTBA B
pacTtBope
[IpakTuueckas pabora Ne https://academy-
S IO TeMe content.myschool.edu.ru/lesson/ab9825¢ce-
«lTpuroTosnenme 7a20-40e7-8294-ad1c5bc441ab
38 PacTBOPOB ¢ 16.01.2024
onpeaenEéHHON MacCOBOM
JI0JIEW PaCTBOPEHHOTO
BEILICCTBaA»
39 Konrposasnas pabora Ne2 23.01.2024 | https://academy-



https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/6e1a27cf-e0fb-441b-98e7-db66df55eaea

o teMe «Kucnopon.
Bonopoa. Boxa»

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

OKcHuIIBI: COCTaB,

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

40 Ki1accudukanus, 23.01.2024
HOMEHKJIaTypa -0ff1-43ff-9afa-a217fbd49451
Homyuenne u https://academy-

41 XMMHUECKHE CBOHCTBA 30.01.2024 | content.myschool.edu.ru/lesson/b77198d7
KHCIIOTHPIX, OCHOBHBIX 1 -0ff1-43ff-Oafa-a217fbd49451
aM(}OTEepHBIX OKCHJIOB
OCHOBaHUs: COCTaB, https://academy-

42 KJIaccuuKanus 30.01.2024 | content.myschool.edu.ru/lesson/704f2053-
HOMEHKJIATypa ba7d-4e88-9240-ec5047c3ab94
[Tonyuenue u https://academy-

43 XUMHUYECKHE CBOWCTBA 06.02.2024 | content.myschool.edu.ru/lesson/ed900a27-
OCHOBAHUI 2af0-4c09-b273-a8d554826e6a
Kucnotsl: cocras, https://academy-

44 KITacCU(UKAITHST 06.02.2024 | content.myschool.edu.ru/lesson/8a745728-
HOMEHKJIaTypa b0c2-4fd7-a4b5-a53a03aa57bb
IMonyuyenue u https://academy-

45 XUMHUYECKHE CBOWCTBA 13.02.2024 | content.myschool.edu.ru/lesson/e5512262-
KHCIIOT 5951-4dc0-9449-c580929fc13d
Comn (cpenmne): https://academy-

16 HOMEHKJIATypa, CIIoCOObI 13.02.2024 content.myschool.edu.ru/lesson/ba634702-

MOJIYYeHUS, XUMHUUECKUE
CBOMCTBA

f7€9-4ba2-aa5f-1bd600b01f80



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

[IpakTuyeckas pabora Ne

https://academy-

6. Pemenne content.myschool.edu.ru/lesson/1a488696-
IKCIICPHMCHTATBHBIX 3112-4ddc-h835-fa0cf807a743

47 3a/ay 1o TeMe 20.02.2024
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCIMHEHUI»

I'eneTnyeckas cBs3b https://academv-

48 MLy KIIACCAMH 20.02.2004 content.myschool.edu.ru/lesson/bf75933f-
HEOPraHHUECKHX e f74c-45af-8de9-45825e060659
COCIMHEHU N

https://academy-

49 Obobmenmue u ) 97.02.2024 | content.myschool.edu.ru/lesson/bf75933f-
CHCTEMaTH3alNA SHAHUH f74c-45af-8de9-45825e060659
KonrtponsHas padora Ne3 hitps://academy-

5 110 Teme "OCHOBHBIC 27 02,2004 content.myschool.edu.ru/lesson/48027c6a-
KJTACCH! HEOPTAHHUECKUX e b989-44f8-a53a-f01052258532
coequHeHui"

HepBLIe IIOIIBITKH https://academv-
KiaccHuKanuu content.myschool.edu.ru/lesson/4d3fb871-

51 XMMHYECKUX DJIEMEHTOB. 05.03.2024 | h36f-4c15-9f78-1€95ab89c35f
ITonsTHE O rpymIax
CXOJHBIX JJIEMCHTOB
Ileproauyeckuii 3aK0H U https://academy-

52 Tepuonuyeckas cucrema 05.03.2024 | content.myschool.edu.ru/lesson/edd298d0-

XUMHUUYECKHUX DIIEMEHTOB
J. . MenneneeBa

0587-4343-b208-be652591722d



https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d

[Tepuonsl, rpymibl,

53 12.03.2024
MOATPYIIIIbI
CTpoeHre aTOMOB. https://academy-
54 COCTaR ATOMHBIX A7ED. 12.03.2024 | content.myschool.edu.ru/lesson/62a1bb70-
V30TOMEL 314d-4f30-986d-16e4ccedfbf4
CTpoeHue 3IIEKTPOHHBIX https://academy-
000J104€K aTOMOB content.myschool.edu.ru/lesson/62albb70-
55 | DreMeHTOB 19.03.2024 | 314d-4£30-986d-16e4ccedfbfs
HepnonnquKoﬁ CHUCTCMbI
. . Menneneera
XapakTepuCcTHKa https://academy-
XMMHMICCKOTO 31EMCHTA content.myschool.edu.ru/lesson/b9c49a79-
56 TI0 €T0 TOJI0KEHHIO B 19.03.2024 | 70f6-4ace-9394-748241abd2d0
Ilepuonnueckoi cucreme
JI. 1. MenneneeBa
3HaueHHe https://academy-
T[IepHOAMYECKOro 3aKOHa content.myschool.edu.ru/lesson/62b40b66
57 JUISL PasBHTHS HAYKH U 26.03.2024 -be96-4b38-b773-fcad2b4f0023
npaktuku. . 1.
MenpeneeB — y4€HBIN,
neaaror U rpaXxJaaHuH
ONEeKTPOOTPULIATEIIBHOCT hitps://academy-
58 b ATOMOB XHMUAYECKIX 26.03.2024 | content.myschool.edu.ru/lesson/26704b07

9JICMCHTOB

-306f-4eea-b6cf-07ef4b45928e



https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e

HNonnas xummnueckas

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

59 09.04.2024
CBA3b 8622-4130-ab86-3daac2be38d0

https://academy-

60 KosanentHas noasipHast 09.04.2024 content.myschool.edu.ru/lesson/b9aeaa8a-
XUMHUYCCKaAs CBA3b fbac-4726-b6cc-9533c98f3fa2

https://academy-

61 KosanenTrast HenmossipHas 16.04.2024 content.myschool.edu.ru/lesson/86bb4d13
XUMHUYCCKas CBA3b -c935-4a14-ba35-2e492f9bd88e

https://academy-

62 P —— 16.04.2024 content.myschool.edu.ru/lesson/387f490b-

5d6b-4831-h242-374c2139102f
OKHCIHTEITBHO- https://academy-

63 BOCCTAHOBHTCTEHBIC 23.04.2024 content.myschool.edu.ru/lesson/5714ad33-
peaxiu 9594-4fd7-8448-db8b184673a0

https://academy-

64 Oxwucureny u 23.04.2024 content.myschool.edu.ru/lesson/34d1ced3-
BOCCTAHOBHUTCIIN 2599-4¢31-88c3-051182c1e65b
KonTtponpHas padora Ned https://academy-
no teme «CTpoeHue content.myschool.edu.ru/lesson/34d1ced

65 aroMa. XUMHUYECKast 30.04.2024 3-2599-4¢31-88¢3-051182c1e65b
CBA3b»

PesepBHBIi ypOK.
66 0O00011EeHuE U 30.04.2024

CUCTeMaTHU3alus 3HaAaHUU



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

PesepBHBIi ypOK.
67 0O0001EeHuEe 1 1 0 0 14.05.2024
cUCTEeMAaTH3aIusg 3HaHUI
PesepBHBIi ypOK.
68 O060061EeHNE U 1 0 0 14.05.2024
CUCTEeMAaTH3aIusA 3HaHUI
OBIIEE KOJIMYECTBO 68 4 6
YACOB I10 ITPOI'PAMME
9 KVIACC
KoandecTBO 4acoB
Ne Tema ypoka Konrpo IpakTuy Jlara JIeKTPOHHBbIE HU(POBHIE
n/n Bcero JIbHBIE ecCKue U3YyYCHUA 06pa30BaTeJ’leI)Ie PeCypChI
padoThI padoThI
https://academy-
Tepuomueckuii 3aKkoH. content.myschool.edu.ru/lesson/e5
1 [Teproauyueckasi cucTeMa XUMHYECKUX 1 0 0 06.09.2023 f2e5da-8588-4081-9741-
snemenToB 1. 1. Menneneepa a3c13edd696d
https://academy-
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB content.myschool.edu.ru/lesson/6e
2 XMMHYECKHUX 3JIEMEHTOB ITEPBBIX TPEX 1 0 0 06.09.2023 | 136259-0b9f-4424-9892-
NCpuoI0B 4a0d5d05ef27
Knaccudukanus 1 HOMEHKIIaTypa https://academy-
3 u CrCaHHq I:(HX 5 © eTB P 1 0 0 13.09.2023 | content.myschool.edu.ru/lesson/d7
COPTAHIIECKHX Beme 7750e6-09f3-405a-802a-



https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288

da9835991288

Bunel xuMH4yeCcKoOU CBS3U U TUIIEI

https://academy-
content.myschool.edu.ru/lesson/81

4 13.09.2023 . . . .

KPUCTATMICCKUX PEIIETOK f9eala-d0c5-4e6e-8233
3feOef24a6fe
Kontponpnast padora Nel mo teme

5 «[ToBTOpEHue u yriyOaeHue 3HaHUH 20.09.2023

OCHOBHBIX Pa3JielioB Kypca 8 Kiiacca»
https://academy-

. tent.myschool.edu.ru/lesson/73
Knaccudukanus XuMUUECKUX PeaKIIUii con
20.09.202 . . : .
6 10 PA3JIMYHBIM [TPU3HAKAM 0.09.2023 | cfefbd-cfb6-4e9f-992d

a32958ee6bfb
https://academy-

lloHsATHE O CKOPOCTU XUMHYCCKOH content.myschool.edu.ru/lesson/66

7 peakuuu. [IoHATHE O TOMOT€HHBIX U 27.09.2023 | 256d83-2d71-4b3a-ab7b-
TeTEPOreHHBIX PEAKIUIX 5da241324b8f
[ToHsTHE O XUMUYECKOM PAaBHOBECHH. https://academy-

g ®akTopsl, BIUSIONINE HA CKOPOCTh 27099023 content.myschool.edu.ru/lesson/f6
XUMHUYECKON peaKIy U TIOJI0KEHUE o 803764-33e0-479f-9276-
XUMHYECKOTO PABHOBECHS 86ad520fd687

https://academy-
OKHCIHTEIbHO-BOCCTAHOBATCILHELC content.myschool.edu.ru/lesson/e3

9 04.10.2023 | ¢5ce58-baf7-46ec-b763-

peaxiuu
69ba4664990e
10 Teopust MEKTPOTUTHUECKOM 04.10.2023 | https://academy-



https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0

JUucCcoluralnu. CunbHBbIC U cl1a0ble

content.myschool.edu.ru/lesson/76

9JIEKTPOJIUTHI ee69bb-9df2-4470-82ec-
26957b8h25c0
https://academy-
content.myschool.edu.ru/lesson/65
11 Honnble ypaBHEHHS peakuid 11.10.2023 | 9c574b-8a01-45e0-a397-
18505ac007ec
https://academy-
XUMHYECKHE CBOHCTBA KUCIIOT U content.myschool.edu.ru/lesson/47
12 OCHOBAaHMH B CBETE NpeACTaBICHUIN 00 11.10.2023 | 46af1b-698a-4050-8872-
IIEKTPOJIMTUYCCKOM TUCCOITHAIITN a5372d5ab4ae
https://academy-
XUMHYECKHE CBOHCTBA COIICH B CBETE content.myschool.edu.ru/lesson/e7
13 Ipe/ICTaBICHUI 00 IEKTPOIUTHIECKON 18.10.2023 | 3pa987-f351-4d05-a264-
Aucconanuu 0ba234f49ffd
https://academy-
content.myschool.edu.ru/lesson/c7
14 [TonsiTue 0 ruIpONU3E coneit 18.10.2023 | 318h9d-2aae-4bc2-89e8-
2103e0868c46
15 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 25.10.2023
https://academy-
tent.myschool.edu.ru/lesson/22
[Ipaktuueckas padora Ne 1. «Pemenune con
16 DKCIIEPUMEHTANLHBIX 3129 25.10.2023 | be6efd-b011-429b-b0d0-
26782513e849
17 KontponsHast padora Ne2 o reme 08.11.2023 | https://academy-



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/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20

((QHCKTPOHI/ITI/I‘-IGCKB.SI JUucconuanus.
Xumudaeckue p€aKknuu B paCTBOpax»

content.myschool.edu.ru/lesson/00

72cdc7-acld-44dd-89c7-
9f1d1eb70b20

OO61mas xapakTepuCcTHKa raJoreHoB.

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

18 XUMHUYECKUE CBOICTBA HA IIPHUMEPE 08.11.2023 | 086ed4-e33e-499f-8ceb-
xJropa eb946e07acde
https://academy-
Xnoposomopoa. CoisiHast KUCIIOTA, content.myschool.edu.ru/lesson/64
19 XMMHUYECKHE CBOWCTBA, MTOJyYCHHE, 15.11.2023 | fdoe7e-75b9-40f7-a675-
IpUMEHEHHE cf7e62aad0e2
https.//academy-
[IpakTuueckas pabora Ne 2 o teme content.myschool.edu.ru/lesson/2f
20 «[Tomy4enue COISTHON KUCIIOTHI, 15.11.2023 | 356edb-24b8-48de-8807-
U3y4eHUE e€ CBOMCTB) edb0Ob851cab9
https://academy-
Brruuciienus 1o ypaBHEHUSAM content.myschool.edu.ru/lesson/51
21 XMMHYECKHX PEaKLUil, €ClIi OJUH U3 22.11.2023 | e2d5cf-2222-490b-8dc0-
peareHToB /1aH B U30bITKE f87fcc8772b6
99 OOm1ast XapaKTepUCTUKA 2JIEMEHTOB 22.11.2023
VIA-rpymisl
https.//academy-
AJTIOTPOTIHBIE MOIU(PUKAIINY CEPBI. content.myschool.edu.ru/lesson/f9
23 Haxoxnenue cepbl 1 e€ CoeTMHEeHNH B 29.11.2023 | 2ea7¢9-e3a6-4195-b341-

npupoje. XMuMHUYECKHE CBOKWCTBA CEPhI

a61e3e2490d3



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/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3

CepoBogopoi, cTpoeHHE, (PU3HUECKUE U

https://academy-

content.myschool.edu.ru/lesson/fd

24 29.11.2023 . . . .
XUMHUYECKHE CBOMCTBA 25ba95-73b0-44d5-9db8
Oce613a77ba5
https://academy-
Oxcupt cepbl. CepHas KHCIIOTa, content.myschool.edu.ru/lesson/d4
25 (bu3nyeckre 1 XMMUYECKHE CBOMCTBA, 06.12.2023 | e05dbf-2615-4c45-9a39-
HNPUMCHCHUC 622664355136
XHMMHYCCKUE PEAKIINH, JIC)KAIIHNE B
OCHOBE IIPOMBIIIJICHHOI'O CII0c00a https:/ acadenr:v- L edurull 9
9] content.myschool.edu.ru/lesson/95
MIOJTyYCHUST CEPHOM KUCIIOTHI.
2 .12.202 . . . ;
y XHUMHYECKOE 3arps3HEHUE 06 023 | 88fc67-14f3-4346-b2cc
OKpYKaIOIIEH Cpeibl COETUHEHUSIMU 8ec54c16bbal
cephl
https://academy-
. BEIMHCIICHNE MACCOBOM [OMH BEIXOIA 15312 2023 content.myschool.edu.ru/lesson/b4
HPOJYKTA PeAKIHH Ll 4f706e-efe8-4ech-b626-
ff9710eea806
OO0m1as XxapakTepUCTUKa JIEMEHTOB https://academy:-
28 \V/A-rpyrisi. A30T, pACTIPOCTPAHEHHE B 1319 2023 content.myschool.edu.ru/lesson/7d
npupoje, GU3NIECKUEe U XUMUIECKHE T 4d7a30-3c8e-4ead-a5h0-
— c9cf7c36a42f
https://academy-
AmMHuaK, ero GpusnuecKue u content.myschool.edu.ru/lesson/4e
29 XUMHUYECKHE CBOMCTBA, ITOTYICHHUE U 20.12.2023 | hd4a383-2a33-401d-bb2b-

IIPUMEHEHHE

77902435d54d



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/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d

[IpaxTuueckas padora Ne 3 o reme

30 «Ilomydyenre aMmmuaka, u3yuyeHue ero 20.12.2023
CBOMCTBY»
31 A3zorHag KI/ICJIOT%, e¢ usznyeckue u 97 122023
XUMHUUYECKHUE CBOMCTBA
Hcnosp30oBaHue HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPAIbHBIX
32 ynoopeHuii. XuMHUECKOE 3arpsi3sHCHHE 27.12.2023
OKpYKaIOIIEH Cpeibl COETUHEHUSIMU
a3ora
https://academy-
Docdop. Oxenn pocdopa (V) n content.myschool.edu.ru/lesson/32
33 docdopHas kuciaoTa, GU3HIECKUE U 10.01.2024 | 660a47-4080-456b-a005-
XUMHUYCCKHE CBOWCTBA, MTOJyUCHHE 4bc477563aal
https://academy-
crons3oanne GochaTos B KauecTse content.myschool.edu.ru/lesson/cd
34 MUHEPATBHBIX YA0OpeHUid. 3arps3HeHue 10.01.2024 e32b7e-8b4c-4d10-8889-
MIPUPOIHOM cpenbl pochaTamu 349a85b99505
https://academy-
25 VIIepost, PACPOCTpAHEHHE B IPHPOJIE, 17 012004 content.myschool.edu.ru/lesson/02
buznyecKkue 1 XUMUIECKHE CBONCTBA o €87919-08b3-4f95-bb96-
2b66fee4d526
toa oo —— hips:/Jacademy-
36 ) 17.01.2024 | content.myschool.edu.ru/lesson/52

poOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yriepona (1V)

ale7be-12c¢9-4a16-8953-



https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b

4d1cec58396b

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

37 YrosnbHas KUCI0Ta U €€ Collu 24.01.2024 | 5d63f38-6e16-4che-bald-
4cfcf033cl4e
[Mpakruueckas padorta Ne 4 o Teme https:/ acadenr:y- L eduru/l p
" tent.myschool.edu.ru/lesson/a
ITomy4yenue yriiekuciioro rasa. con
24.01.2024 , , - -

38 KavecTBeHHas peakiusi Ha KapOOHaT- 01.20 506455-a0ea-4128-8617

von" 07a52ad8f618
https://academy-
IlepBonavanbHbIe MOHATHS 00 content.myschool.edu.ru/lesson/57

39 OpPraHMYECKHX BEIIECTBAX KAK O 31.01.2024 | 93abf2-3852-435f-9¢34-

COCAMHEHUSAX yIilepoaa bal273fd9a7a
https://academy-
content.myschool.edu.ru/lesson/40

40 KpemHuii u ero coeiuHeHus 31.01.2024 | 740cc9-19ea-472e-ab4af-

ade3dad50168
[MpakTrueckas padota Ne 5. Pemienue https://academy-

i KCTIEPUMEHTANBHBIX 3314 [0 TEMe 07.02.2004 content.myschool.edu.ru/lesson/54
«Baxkneiine HeMeTalIbl U UX R 2fbaed-bed1-463f-a2f8-
COCTHHEHI ec775877b977
KonrponsHas pabora Ne3 rmo teme https://academy-

42 «BakHelIne HEMETAJIBI H UX 07.02.2024 | content.myschool.edu.ru/lesson/d9

COETMHEHMS

ed76cc-4eed-488b-aabl-



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/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda

dacfb9883eda

OO61mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAaJUIOB.

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

43 Merannuyeckas CBA3b U METAJUINYECKAs 14.02.2024 | 098831-e7b6-4fa5-8743-
KPUCTAITMYECKAs pEIIETKA. 6cc446e18ab6
®dusnvecKue CBONCTBA METAIIIOB

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

44 DNEKTPOXUMHUYECKUH PsJl HAIPSKEHUI 14.02.2024 | 2345¢5-6df5-418a-ba03-
METAILIOB 67calf76fla3
OO61mue criocoObI TOTYYSHUST METAJUIOB. https://academy-

45 CrmiaBbl. BeraucneHus mo ypaBHEHUSM 21.02.2024 content.myschool.edu.ru/lesson/08
XUMHYECKUX PEaKIUil, €CIIi OJIUH U3 R €4849b-39a4-477€-a190-
peareHToB COACPKHUT MPUMECH 91167c1f8674

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

46 ITonsTHE O KOPPO3HH METAIIOB 21.02.2024 | 110449-569d-4da7-8e18-

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

47 [leno4ynbIe METaNIBI 28.02.2024 | 3e8ebb-1fad-4bfa-a855-

1d970d213a82

48 Oxcupl ¥ TUIPOKCHIBI HATPUS U Kallust 28.02.2024

49 [IenouHO3EMENBHEBIE METAILIBI — 06.03.2024 https://academy-

KaJIbIIMA U Mardui

content.myschool.edu.ru/lesson/38



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

098433-ea37-4eda-ac90-

64dc5857a2b4
50 Baxueiimue coefMHEHUS KaJIbIUI 06.03.2024
51 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 13.03.2024
https://academy-
HECTKOCTD BOJIL 1 CTIOCOBEI €8 content.myschool.edu.ru/lesson/db
52 yeTpaners 13.03.2024 | fh6fc3-eh3e-4d6c-8965-
baaaad574020
https://academy-
IIpakTiaeckas pabora Ne 6 mo Teme content.myschool.edu.ru/lesson/a4
53 "JKEcTKOoCTb BO/IBI U METOABI €€ 20.03.2024 | 452dab-4cd2-42f4-aad9-
ycTpaHeHus" ad598f68fe44
https://academy-
content.myschool.edu.ru/lesson/94
54 AroMuHUAM 20.03.2024 | 5e5e8e-3770-4396-befs-
f110f22d14f4
AM@oTepHbIe cBOMCTBA OKCHIA U
55 27.03.2024
THAPOKCHIA
https://academy-
content.myschool.edu.ru/lesson/8f
56 Kemneso 27.03.2024 | 9ea2f6-5ca2-47bf-87f2-
975545b3c948
OI( HNABI, THU KCHUbI U JIN JKEJIC3a https;//academy-
57 CHIBL, THAPOKCHA €0 ees 10.04.2024 | content.myschool.edu.ru/lesson/f4

(1) u xene3a (111)

4e6ab0-fda3-4055-8fff-



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

299411f84bec

58 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 10.04.2024
[Ipaktuueckas pabota Ne 7. Pemienue https://academy-
SKCTIEPUMEHTATHHBIX 34744 TI0 TeMe content.myschool.edu.ru/lesson/72
17.04.2024 . . . -
59 «BaxHeu1me MeTauibl ¥ UX 04.20 22b10c-2d4b-401d-90b8
R — b24530874d0c
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 pPEareHTOoB J1aH B U30BITKE HITU 17.04.2024
COJICPKUT IpUMeECH. Beraucienus
MacCOBOM JOJH BBIX0JIa MPOAYKTa
peaKIuu
61 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 24.04.2024
Konrtponsnas padora Ne4 o treme
62 «Baxuenme MeTAIUIBI U UX 24.04.2024
COETUHEHU)
https://academy-
content.myschool.edu.ru/lesson/cb
63 Bemecrsa 1 NATEDIIY B 15.05.2024 | 5ef102-7c42-4fch-a89f-
[MOBCEAHEBHOM KU3HU YEI0BEKA
580ec2234cd0
https://academy-
content.myschool.edu.ru/lesson/6d
64 XI/IMI/IHGCKO@USaFPSISHeHI/Ie 15.05.2024 - - ) )
OKPYKAFOTIEH CpemBT 721d3d-03ef-43e6-bd63
€982d34d1836
65 PoJtb XUMUU B peIICHUH YKOJTOTHIECKUX 99 05.2024 https://academy-

npo0emM

content.myschool.edu.ru/lesson/14



https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
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/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/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

7344d0-7010-44ce-a6a4-

9a78b85f4b44

66 Pe3epBHBII ypOK. O606£Il€HI/I6 u 1 29 05.2024
cUCTEeMaTH3alus 3HAaHUH

67 Pe3epBHBIiT ypOK. 0606311eHI/Ie u 1 29.05.2024
cUCTeMaTH3aIHs 3HAHUH

68 PesepBHbli ypoK. O606£IIGHHG u 1 29.05.2024
cUCTEeMaTH3aIKs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I1O0 68

[TPO'PAMME



https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44
https://academy-content.myschool.edu.ru/lesson/147344d0-7010-44ce-a6a4-9a78b85f4b44

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

tTabmuubl: [lepuonnyeckas cucrema XuMu4ueckux 3iemenTos /1. M.
MenneneeBa, Tabyinia paCTBOPUMOCTH, JIEKTPOXUMUUECCKUN Pl HAMIPSIKCHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Metoanueckoe-niocooue-mis-yuntens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET

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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