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1. IlosicHUTeIbHAS 3aIUCKA
PaGouas mporpamma 1o XuMUHM Ha yPOBHE OCHOBHOTO OOIIETO 0OOpa30BaHUs COCTaB-
JieHa Ha OCHOBE TPeOOBaHMIA K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEebHON MPOTpaMMBbl
OCHOBHOTO o00mmiero oobpasoBanus, mnpeacraBieHHbIx B @DPI'OC OOO, a Takke Ha OCHOBE
benepasibHON pabodveil TPOrpaMMBbl BOCITUTAHUS M C YUETOM KOHIEIIIMHA TPETOoaBaHus y4eO-
HOTO mpeaMeTa « XUMHEs» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit denepanuu.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA «XUMMUA»

[IporpamMa mo XumuM AaéT MpeJCTaBICHHE O LENAX, oOIied cTpareruu o0ydeHus,
BOCIIUTaHMS U pa3BUTHs 00y4aroIIMXCs CPEACTBAMHU y4eOHOIo MpeiMeTa, yCTaHaBIUBaeT 00s-
3aTeIbHOE IPEIMETHOE COAEpKaHME, MPETyCMATPUBAET paCIpEle]ICHUE €ro Mo KilaccaM Hu
CTPYKTYpUPOBaHHUE M0 pa3fesiaM U TeMaM IpOrpaMMbl IO XUMUH, ONPEIENAeT KOJIUYECTBEH-
HbIE€ M KAuyE€CTBEHHBIE XapaKTEPUCTHKHU COJIEpPKaHHs, PEKOMEHIYEMYIO IOCIIE0BATEIbHOCTh
H3YyYEHUSI XUMUH C YIETOM MEXITPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKH y4eO-
HOTO Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OOy4aroMXCs, ONpPEeAENseT  BO3MOXKHOCTH
npeaMeTa JUlsl peanu3anuy TpeOoBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTEelIbHOMN
IporpaMMbl Ha YpPOBHE OCHOBHOrO oOmiero o0Opa3oBaHus, a Takke TpeOOBaHUM K
pe3yabTaraM OOy4eHHUs XMMHM Ha ypOBHE LeJIel M3y4eHHUs INpeAMeTa U OCHOBHBIX BHJIOB
yueOHO-T03HABATENBHOM JIEITETLHOCTH 00YYaIOIerocs 0 OCBOCHUIO YUeOHOTO COZIep KaHusl.

3HaHUe XUMHUM CIY>KUT OCHOBOH AJs1 (POPMHPOBAHUS MUPOBO33PEHUST 00yUaroIIerocs,
€ro TMpeACTaBICHUI O MaTepUaIbHOM EAMHCTBE MHpA, BAXKHYIO POJIb UTPaoT (GopMupyembie
XMMHUEH TpEeACTaBIEHUs] O B3aUMOIIPEBPAILEHUSIX HHEPTUU M 00 SBOJIIOLUH BEIIECTB B MPH-
polie, 0 MyTSAX peuieHus TI00anbHbIX MPOOJIEM YyCTOMUMBOrO pa3BUTUS YEJIOBEYECTBA  —
CBIPHEBOM, HSHEPreTHUECKOM, MHILEBON M KOJIOrMYecKoil 0e30macHOCTH, MpoliIeM 31paBo-
OXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET pealu3allil BO3MOYKHOCTEH Ui caMopas3BUTHA U (OPMHUPOBAHUS
KyJbTYpPbl JUYHOCTH, €€ 001el u (yHKIHUOHAIBbHOW IPaMOTHOCTH;

BHOCHUT BKJIaJI B (DOPMUPOBAHNE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH 00yUarommx-
Csl, HABBIKOB MX CAMOCTOSITEJIbHON Y4eOHOH NeATeNbHOCTH, SKCIEPUMEHTANBHBIX U uc-
CIIEIOBATEIbCKUX  YMEHHWH,  HEOoOXOJUMBIX  KakK B MOBCETHEBHOM >KU3HM, TaK U B MPO-
(heccruoHaTBHOM eI TEIIBHOCTH;

3HAaKOMHUT CO CHEUU(PHUKON HAYYHOIO MBIIUICHHUS, 3aKJIAJbIBAET OCHOBBI IIEJIOCTHOIO
B3IJISiJa HA €OUHCTBO NPUPOJABI U  YEJNOBEKa, SBJSETCS OTBETCTBEHHBIM JTarioM B
(bOopMHPOBAHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH O0YYarOIINXCS;

CHocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOILEHHS K €CTECTBEHHO-HAYYHBIM 3Ha-
HUSIM, K TIPUpPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIaJ B HKOJOTHMYECKOoe oOpa3zoBaHuEe O0Y-
YaroIUXCsl.

JlaHHble HampaBiIeHUs] B OOYYCHUU XUMHUH 00ECIEUMBAIOTCS CIIEHUPHUKON COAepKAHUS
y4eOHOro TpeaMeTa, KOTOPbIN SBISETCS MEeAarornyeckd aJanTHPOBAHHBIM OTpakKeHHeM Oa-
30BOM HayKH XMMUU Ha ONPEIEIEHHOM JTale €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO oOmiero oOpa3oBaHUsI OPHEHTHUPOBAH Ha
OCBOCHME OOYyYarOIIMMUCS CHUCTEMBbl ME€PBOHAYAIbHBIX MOHATUN XMMHHU, OCHOB HEOpIraHUYe-
CKOM XMMUU Y HEKOTOPBIX OTJEJIbHBIX 3HAUMMBIX TIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa colepaHus NpOorpaMMbl 0 XUMHU COPMHUPOBaHA HA OCHOBE CUCTEMHOTO
noaxoja k e€ usyuenuto. CozpepkaHue CKIIAAbIBAE€TCS U3 CUCTEMbl NMOHATUH O XMMHUYECKOM
3JIEMEHTE U BEUIECTBE U CHUCTEMBI MOHATUH O XUMHUYECKOH peakuuu. O6e 3TH CHCTEMBI CTPYK-



TYpPHO OPraHU30BaHbl MO MPUHIIMITY MTOCIEI0BATENLHOTIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETHU-
YECKUX MPEICTABICHUI PA3HOTO YPOBHSI:

ATOMHO-MOJIEKYJISIPDHOTO Y4Y€HHUs KaK OCHOBBI Bcero ecrectBo3Hanus; I[lepuomuue-

ckoro 3akoHa J[.M. MeHneneeBa kKak OCHOBHOTO 3aKOHa XMMHH; YUYEHHUSI O CTPOCHUU

aroMa U XMMHYECKOMN CBSI3H;

IpeJCTaBICHUN 00 3JIEKTPOIUTUYECKON AUCCOLMALIMU BELIECTB B PACTBOPAX.

Teopernueckue 3HaHUA PACCMATPUBAIOTCS HAa OCHOBE OMIIMPUYECKU IIOIYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OAHOIO YPOBHS K IPYrOMY, BBIIOJI-
HS1 QYHKIUU OOBSICHEHHSI U MPOTHO3UPOBAHUS CBOICTB, CTPOCHUS M BO3MOKHOCTEH MpaKTH-
YECKOI'0 MPUMEHEHUS U IOIYYEHUs U3y4YaeMbIX BEIIECTB.

OcBoeHue mporpamMmbl MO XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMHYECKON COCTABIIAIONIECH HAYYHOM KapTHUHBI MUpPa B JIOTHKE €€ CUCTEMHOM MPUPOJIbI, IIEH-
HOCTHOI'O OTHOLIEHHUS! K HAyYHOMY 3HAHMIO M METOJaM MO3HaHUs B Hayke. M3ydyeHne Xxumuu
MPOUCXOAUT C TPUBJICYCHHEM 3HAHUN M3 paHee MW3YUYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buosnorus. 5—7 kiaccel» U «Pu3uKa. 7 Kiaccy.

HEJHU U3YYEHUSA YYEBHOT'O ITIPEJIMETA «XUMMUSI»

[Tpu u3yyeHNH XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUIT OCHOB XMMHUYECKON HAYKH
Kak 00J1acTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUIECKON JIEATEILHOCTH YeJIOBeKa U KakK O1-
HOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpHI. 3a/1aua y4eOHOTO MpeMeTa COCTOUT B (hOpMUPOBa-
HUU CUCTEMBI XUMHUYECKUX 3HAHUN — BKHEUITNX (PAKTOB, MOHSATHI, 3aKOHOB M TEOPETUUECCKUX
MOJIOKEHUH, TOCTYNHBIX 00O0OIIEHHI MHPOBO33PEHUYECKOTO XapakTepa, s3bIka HAayKd, B IpH-
OOIICHNM K HAayYHBIM METOJAM IO3HAHWUS TPH W3YYCHHH BEIIECTB M XHUMHUYECKUX
peakuuii, B (QOPMUPOBAHWUU U PA3BUTHUU TO3HABATEIBHBIX yYMEHUN M WX NPUMEHEHUH B
y4eOHO-103HAaBaTEIbHON U y4eOHO-HCCIIEI0BATENbCKOM 1€ATEeIbHOCTH, OCBOCHUH MIpaBmil Oe3-
OTIaCHOT'O OOpAIEHHsI C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HU.

[Tpu u3yuyeHUn XMMHHM Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUsl Ba)KHOE 3HAUCHUE
IpUOOPEH TaKUe LIEIH, Kak:

dbopmupoBanue HHTEJJIEKTYalIbHO pa3BUTOI JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIILHOMY MPHUHATHUIO PEIICHUH, CIIOCOOHOM
aIalITUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

HalpaBJIE€HHOCTh OOy4YeHUs Ha CHCTEMaTH4ecKoe NpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSATEIILHON IMO3HABATEIBbHON JESITEIbHOCTH, HAYYHBIM METOJaM IO3HaHUS, (HOPMHUPY-
FOIIUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEH K XMMHUH;

obecrieueHre yCIOBHM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YYarOIIMMHKCS OTBITA pa3-
HOOOpa3HOW JEsATeNbHOCTH, MO3HAHMS M CAMONO3HAHMS, KIIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEeHIINI ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUAOB JIEATEIbHOCTH;

dbopmupoBanue o0OmIell (YHKIIMOHATBLHOW M €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, B
TOM YHCIIe YMEHUI OOBSICHATH M OIICHUBAThH SBICHUS OKPYKAIOLIETO MUPA, UCTIONb3Ys 3HAHUS
U OTIBIT, MOJIYYCHHBIE MPU U3YYCHUU XMMHH, TPUMEHATh UX MPHU PElIeHUH mpobjeM B MOBce-
JHEBHOM JKU3HU U TPYIOBOMU JEATEIBHOCTH,

dbopMupoBaHUEe Y 00YYAIOMIMXCSl TYMAHUCTUICCKUX OTHOIICHUH, MOHUMAHUS IICHHOCTH
XUMHMUYECKHUX 3HAHUM JJIs BBIPAOOTKM 3KOJIOTMYECKH IIE€JIeCO00pa3HOro MOBEIEHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEJIAX COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAOIIEH MPUPOTHOMN
Cpelbl;

pa3BUTHE MOTHBAlMM K  OOyYEeHHMIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIO U
CaMOBOCITUTAHMIO HAa OCHOBE YCBOEHHUS OOILEYeIOBEUYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO-
3HaHHOMY BBIOOPY MPOdUIIS ¥ HANIPABICHHOCTH JajbHeero o0y4eHus.



JIist KaXI0To Kilacca MpeyCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOKET OBbITh
WCTIOJIb30BAaHO yYaCTHUKAaMU 00pa30oBaTENILHOTO Tpolecca B IeNsaX GOPMUPOBAHUS BapUaTHB-
HOW COCTaBJISIFOIICH CO/Ep KaHUsS KOHKPETHOU pabodeit mporpammsbl. [Ipu sToM o0s3aTenbHas
(MHBapuaHTHasl) 4YacThb COJEPKAaHMUS TMpPEeAMETa, YCTAHOBIICHHAs TMpUMEPHOU padoueit
MIPOrPaMMOii, U BpeMsi, OTBOJIUMOE Ha €€ U3ydeHHe, TIOJDKHBI OBITh COXPAHECHBI TIOJTHOCTHIO.

MECTO YYEBHOI'O IPEJIMETA «XUMHUS» B YYHEBHOM IIJIAHE
B cucreme ob6miero obpa3oBaHusT «XHUMUs» MPU3HAHA O00s3aTEIILHBIM y4deO-
HBIM NIPEIMETOM, KOTOPBIH BXOJIUT B COCTaB MpeaAMETHON obiactu «EcTecTBEeHHO-
Hay4HbIC TIPSIMETHD).
OOmiee yMCIO YacoB, PEKOMEHJOBAHHBIX ISl M3y4eHUs XuMuu, — 136 uyacos: B 8
Kiacce — 68 yacoB (2 yaca B He/ien0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

2. [lnanupyemMble pe3yJbTaThl OCBOEHUSI YUeOHOT0 NpeaMeTa « XuMHsD)
JIMYHOCTHBIE pe3y/IbTaThl

JImaHOCTHBIE PE3yIbTAaThl OCBOCHUS MPOTPAMMBbl OCHOBHOTO OO1Iero oopa3o-
BaHUS JIOCTUTAIOTCS B XOJIe OOYYCHUsSI XUMHH B €JUHCTBE YU4€OHON M BOCHUTATEIH-
HOU nesitenbHOCTH OpraHu3aliid B COOTBETCTBHUH C TPAAUIIUOHHBIMH POCCHUCKH-
MH COLMOKYJIbTYPHBIMH U JIyXOBHO-HPABCTBEHHBIMH LI€EHHOCTSMH, NPUHSITBIMU B
o01iecTBe OpaBUJIaMU M HOPMaMH IIOBEACHMUSI U CHOCOOCTBYIOT IIpoOIleccaM ca-
MOTIO3HAHHUSI, CAMOPA3BUTHS U COLTUATU3AUN OOYyYarOIINXCSI.

JImaHOCTHBIE pPEe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTb, B TOM 4YHCIJIE B
4acTH:

Ilampuomuueckozo eochumanusi

LEHHOCTHOI'O OTHOIIECHHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
W HAy4YHOMY HAaCJICAUIO0, TTOHHUMAaHWUs 3HAYCHUS XUMHYECKOW HAyKh B KHU3HU
COBPEMEHHOTO OOIIIeCTBa, CIIOCOOHOCTH BJIJIETh JOCTOBEPHOU MHGpOpMAIIUEH O Tie-
PEOOBBIX NOCTUXKEHUSIX U OTKPBITUSIX MUPOBOW M OTCYECTBEHHOW XMMUH, 3aUHTEPE-
COBAHHOCTH B HAYYHBIX 3HAaHUSX 00 yCTpOHCTBE MUpa U OOIIIECTBA;

I'padxcoanckozo eochumanus

OPECTABJICHUSI O COLMAJIbHBIX HOPMax M IpaBUJIaX MEXKJIUYHOCTHBIX OT-
HOIIICHUM B KOJIJIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOMIECTBEHHO IMO-
JIE3HOU, yueOHO-UCCIIe0BATEIbCKOM, TBOPUECKON U APYTUX BHUJAX JIESITEIbHOCTH;
TOTOBHOCTH K pa3HO- 00pa3HOM COBMECTHOMU ACATEIHLHOCTH MPHU BBIIOJHEHUHU y4ueO-
HbIX, NO3HABaTEIbHBIX 3aJ1a4, BBINMIOJIHEHUU XUMHUUYECKHUX 3KCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX IIPOCKTOB, CTPEMJICHHS K B3aWMOIIOHHMAaHHIO ¥ B3aUMOIIOMOIIHN B
npoliecce 3TOM y4eOHOU AesTeIbHOCTH;, TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U
MOCTYTIIKA CBOMX TOBApPHIILECH C MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHMs MOCJICACTBUI ITOCTYNKOB;

Llennocmu nayuno2o no3nanus

MUPOBO33PEHUYECKUX MOPEACTABJICHUN O BEIIECTBE M XUMHUYECKOM peakllvu,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAYKH M COCTaBJISTIOIIHX
OCHOBY MJIsi MOHUMAaHUsI CYIIHOCTH HAy4YHOW KapTHHBI MHpa; MpeIACTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aUMOCBS3IX YEJIOBEKa C MPHU-
pOAHOI cpenoi, O pOJIM XMMHUHM B NO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIBHBIX MOTHBOB, HAaIPABJICHHBIX HAa IOJIyY€HHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOAUMBIX JIJIs1 OOBSICHEHUS HAOII0/IaeMbIX ITPOIECCOB U SIBJICHUM;

MO3HaABaTEIbHOW, HH(YOPMAIIMOHHON U YUTATCIBCKON KYJIbTYPhI, B TOM YHCJIC
HABBIKOB CAMOCTOSITEJILHOU Pa0OThl C YUYeOHBIMH TEKCTaMH, CIPABOYHOU JTUTEPATY-
PO, TOCTYIMTHBIMH TEXHUYECKUMH CPEJICTBAaMU HH(MOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeca K OOYYCHHIO M MO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOOOpa30BaHHUIO, MPOEKTHOW U HCCIIEI0OBATEIbCKON AESTEIbHO-



CTH, K OCO3HAaHHOMY BBIOOPY HAaIpPaBJICHHOCTHU U YPOBHSI OOYUYEHHUS B JaJbHEHIIIEM;

Dopmuposanus Ky1bmypbl 300P06bs.
OCO3HaHUs LIEHHOCTHU KWU3HH, OTBETCTBEHHOI'O OTHOULIECHUsI K CBOEMY 3/10pO-
BbIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHUS MMOCJICACTBUN U HEOPUATUSA
BPEIHBIX IMPHUBBIYEK (YHOTPEOJICHUSI aJKOTO0Jisl, HAapKOTHUKOB, KypeHHUs), HE0O0XO-
JIUMOCTH COOJIIOZICHUSI MpaBuJl 0E€30MIaCHOCTH NPU OOpaIIeHUHU C XUMHUYECKUMU BE-
IIECTBaMM B OBITY U peajIbHOM XKU3HU;

Tpyoosozo eocnumanus

WHTEepeca K MOPAaKTUYECKOMY H3YyUYEHUIO npodeccuii U Tpyla pa3IMuHOTO
poda, yBa)K€HHUE K TPyAy W pe3yJibTaTaM TPYJAOBOH JIESITEIBbHOCTH, B TOM YMCJIE Ha
OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHOTO BbIOOpAa MHIU-
BUJYaJIbHOW TPAE€KTOPHUU IIPOJIOJDKEHHUSI O0O0pa3oBaHUsA C YUYETOM JUYHOCTHBIX WUH-
TEpPECOB M CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
ycHneurHo npogeccuoHaJIbHON eI TEIbHOCTU U Pa3BUTHUS HEOOXOAUMBIX YMEHUU;
FOTOBHOCTB aJIalITUPOBATHCS B NPO(MECCUOHAIBHOM Cpeie;

Dkonozuyecko2o 8o0CnuUmMans

OKOJIOTHYECKH I1€JIECOOOPa3HOT0 OTHOMICHUSI K TMPHUPOJIE KAK UCTOUYHUKY
’KM3HU Ha 3eMJie, OCHOBE €€ CyIIE€CTBOBAHUsI, IOHUMAHUS LIEHHOCTHU 3/I0POBOTO U
Oe3omacHOro oopasa XKU3HU, OTBETCTBEHHOT'O OTHOMIEHUS K COOCTBEHHOMY (pu3ude-
CKOMY U MCUXUYECKOMY 3J0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOJICHUS MPaBUJI Oe3-
OTMaCHOTO TIOBEACHHUS Npu paboTe C BEIIECTBAMH, a TaKXXE B CHTYyalHsXx,
YTPOXKaOUIMX 3/I0POBBIO U KU3HHU JIOIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, TTOJTydaeMbI€ TPH N3YYSHUH XUMUH, IS
peleHust 3a/1a4d, CBSI3aHHBIX C OKPYX>KAIOIEW NPUPOAHON CpEeAOU, HNOBBILICHUS
YPOBHS DKOJOTUYECKOM KYJIbTYpPBhI, OCO3HAHUS TJI00AJIbHOTO XapaKTepa dKOJIOTH-
YeCKUX MpOoOJIeM U ITyTel UX PEIICHUS] MOCPEJICTBOM METOI0OB XUMUU;

HKOJIOTMYECKOr0 MBIIIJICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEb-
HOW, KOMMYHHUKATHUBHOU U COLIMAJIBHOU MPAKTHUKE.

MeranpeameTHbie pe3y/IbTaThI

B cocrtaBe meranpeaMeTHBIX pe3yIbTaTOB BBIJACISIIOT 3HAUUMBbIE JIsI (popMU-
poOBaHUSI MHUPOBO33PEHUS OOIICHAy4YHbIE TIOHSITHS (3aKOH, TEOpUs, IPUHIIUII,
runoresa, pakT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIp.), KOTOPbIE€ HUCIIOJIL3YIOTCS B
€CTECTBEHHO-HAYyYHBIX YYE€OHBIX NpeJMeTax M II03BOJISIIOT Ha OCHOBE 3HAHUM U3
3TUX HOpeaMeTOB (OpPMHPOBATH MPEACTABJIEHUE O IIEJIOCTHOW HAaydyHOW KapTHUHE
MHUpa, U YHUBEpPCAJIIbHbIE YUeOHbIE AelicTBUS (TO3HABAaTEJIbHbIE, KOMMYHUKAaTHBHBIEC,
pETYyISITUBHBIE), KOTOPBhIE 0OecreunuBaroT (pOpMHUPOBAHUE TOTOBHOCTH K CaMOCTOSI-
TEJIILHOMY TUIAaHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU JIeATEIbHOCTH.

MetanpeaMeTHbBIE Pe3yJIbTaTbl OCBOCHHMSI O00pa30oBaTEIbHOW HPOTrpaMMbl IO
XUMHMH OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIBbHBIMU IMO3HABATEIBHBIMU NEHCTBHUSAMH, B
TOM 4HCIIE:

Baszoevimu nocuneckumu deticmeusmu

YMEHHUEM HCMOJb30BaTh NPUEMBI JOTHUYECKOIO MBIIUJIEHUS IIPU OCBOEHUU
3HAHUM: PacCKpbhIBAaTh CMBICII XUMHYECKHX NOHSITHI (BBIACHATH MX XapaKTEpHBIE
OpPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JIPYTHUMH MOHSITHUSIMH), UCITOJIB30BaTh MO-
HATUSL I8 OOBSICHEHUs! OTJICJIbHBIX (DaKTOB U SIBJICHUI; BBIOMpPATh OCHOBaHUS M
KpUTEpUU IS KiIacCU(PUKAIMM XUMHUYECKUX BEUIECTB M XMMHYECKHX pEeaKIUi;
yCTaHaBJIMBAaTh IPHUYUHHO-CJIEJACTBEHHBIE CBSI3UM MEXJAy OOBEKTaMH H3Yy4CHUS;
CTPOUTH JOTHYECKHE PACCYXJCHUsI (MHIYKTHBHBIC, N€AYKTHUBHBIC, IO AHAJIOTHUH);



JIeNaTh BBIBOJIbI U 3aKJIIOUYCHUS;

YMEHHUEM MOPUMEHSTh B IMPOIIECCEe MO3HAHUS TOHSITHS (MIPEIMETHBICE U MeE-
TaripeAMEeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, HWCIOJb3yEeMbI€ B XHUMHH,
npeoOpa3OBBIBATH IITUPOKO TMPUMEHSEMbIE B XUMHUH MOJICIBHBIC TTPEJICTABICHUS —
XUMHYECKUN 3HAaK (CHMBOJ DIIEMEHTAa), XUMHu4deckas Gopmysa U ypaBHCHHUE XUMH-
YEeCKOU peakilui — MPHU PEHICHUU yUeOHO-TIO3HABATEIIbHBIX 3a/1a4; C YUYETOM 3THUX
MOJICJIbHBIX IIPEJICTABJICHUN BBISABISITH U XapaKTE€pPU30BaTh CYLIECTBEHHBIC IIpPU-
3HAKH H3y4YaeMbIX OOBEKTOB — XHUMHYECKHX BEHIECTB U XUMHUYECKHUX PEaKIIUi;
BBISIBIISAATH OOIIIME 3aKOHOMEPHOCTHU, IIPUUYUHHO-CJIEJICTBEHHBIE CBS3HU U MPOTHUBOPE-
qus B U3y4YaeMBbIX TIpOIleccax U SBJICHUSX; MpeajiaraTh KPUTEPUHU VISl BBISIBICHUS
OTUX 3aKOHOMEPHOCTEH M NOPOTHUBOPEUYUIN; CAMOCTOSITEIBHO BBIOMPATh CIOCOO
perieHust yaeOHOM 3a/1a4u (CpaBHHUBATh HECKOJIBKO BAapUAHTOB PEIICHUS, BBIOUPATH
HaunboJiee NOAXOASIININ C Y4ETOM CAMOCTOSTEIBHO BBIICIICHHBIX KPUTEPUEB);

Baszoseimu uccnedosamensckumu oeicmeuamu

YMCHHUEM HCITOJIB30BAaTh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HMHCTPYMCHTA ITIO3HA-
HHS, a TAK)KE B Ka4E€CTBE OCHOBHI JJIsI (POPMUPOBAHUS THIOTE3HI 110 IIPOBEPKE Mpa-
BHUJIBHOCTH BBICKA3bIBA€CMBIX Cy}KﬂeHHﬁ;

NpUOOpETEeHNE OMbITAa 110 IUIAHUPOBAHHIO, OpPraHU3allMHd U MPOBEJICHUIO YYSHUYEC-
CKHX DKCIEPUMEHTOB: YMEHHE HaOJIoJaTh 3a XOJOM MpPOIecca, CaMOCTOSITEIBHO
MIPOTHO3UPOBATh €ro pe3yabTar, (POpMyJIHMpOBaTh OOOOIICHUS W BBIBOJIBI IIO
pe3yJibTaTaM IPOBEIEHHOTO OIBITAa, UCCIISIOBAHUSI, COCTABIISATE OTYET O IPOJICIaH--
HOH pabore;

Pabomoii ¢ ungopmayueti

YMEHHUEM BBIOHpaATh, aHAJIM3UPOBATHL U HHTEPHPETHPOBATH HWHQMOPMAIIHIO
pPa3IuYHBIX BUAOB U (HOPM IPEJICTABICHUS, TTOJIYYaeMyIO U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIONYJISIpHAsT JUTEpaTypa XHMHYECKOI'O COJIEp>KaHHUs, CIIPABOYHBIE I10-
cobust, pecypchl IHTepHEeTa); KPUTHYECKH OLIEHUBATh NPOTUBOPEUYUBYIO U HEIO-
CTOBEPHYIO HH(POPMAITHIO;

YMEHHUEM MPUMEHSITh pa3JIUdHbI€ METO/IbI U 3alIpOChl IPU MO- UCKE U O0TOO-
pe uHpopMalMMu U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJAMMBIX IJIs1 BBIMOJHEHUS
y4eOHBIX M MMO3HAaBaTEJILHBIX 3aj/1a4 ONpeJICAEHHOrO THUIA; IPpUOOpEeTeHrne oIbIiTa B
o0JlacTH HWCHOJB30BaHUSA HWHQPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHUH,
OBJIaJJEHUE KYJbTYpPOH aKTHBHOI'O HCIIOJIb30BAaHUS Pa3JIMYHBIX HOHWCKOBBIX CH-
CTE€M; CaMOCTOSITEJIbHO BBIOUpATh ONTHMAaJIbHYIO (pOpMy MpeacTaBIeHUsI HHpOpMa-
OMM W WUIIOCTPUPOBATH pEIIacMble 3aJa4yd  HECJIOXXHBIMH  CXE€MaMH,
JauarpamMMaMu, JIpyrumMu popmamu rpadrKu U UX KOMOWHAIUSIMU;;

YMEHHEM HCIIOJIb30BaTh M aHAJIU3UPOBATH B Mpollecce YyU4eOHOW U HCCIIeno-
BaTEJIbLCKOU JIESITEIbHOCTU MH(MOPMALIUIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEIIbCKOIO
XO035MCTBa U TPAHCIIOPTA Ha COCTOSIHUE OKPY KaIOIIEH NIPUPOAHOMN CPEIB;

Vuusepcanbhblmu KOMMYHUKAMUBHBIMU O€UCIMEUAMU

YMEHHUEM 3aJaBaTh BONPOCH! (B XOJA€ AUANOra W/WIW JUCKYCCHHM) MO CyIle-
CTBY 0OCy»XJaeMOM TeMbl, (pOpMYyIUPOBATH CBOU MPEIJIONKEHUSI OTHOCUTEIILHO BbI-
MOJIHEHUS NPEUIOKECHHOM 3a/1a4H;

MMpUOOpETEHHE OIbITa MPE3CHTALIMN PE3YJIbTATOB BBITIOJIHEHUS XUMUYECKOTO
SKcIepuMeHTa (J1abopaTOpPHOIro OMbITa, JabopaTOpHOU padOTHl MO HCCIIEIOBAHUIO
CBOICTB BEIIECTB, YYeOHOTO IPOCKTA);

3aMHTEPECOBAaHHOCTh B COBMECTHOM CO CBEpPCTHHKAMM MO3HABAaTEJIbHOU U HUC-
CJICJIOBATEIILCKOM JICATEIbHOCTH IIPU PEIICHUU BO3HHUKAIOIMIUX NPOoOJIeM Ha OCHOBE
yué€Ta OOIINX MHTEPECOB M COTJIAaCOBAaHMUs MO3ULUN (0OCYyXJIeHHsI, OOMEH MHEHHU-



sSIMM, «MO3TOBBIC ILITYPMBD», KOOPAWHALMsI COBMECTHBIX ICUCTBHUM, ONPEIECICHUE
KPUTEPHUEB IO OILIEHKE KaueCcTBa BBIMOJIHEHHOW pabOThI U Ap.);

Vuueepcanvhbimu pe2ynsamueHbimu 0eticmeusmu

YMEHHUEM CaMOCTOSITEIbHO OIIPEAEHsITh LEIN AEATEIbHOCTH, ILIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPHU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO Jie-
SITEJIBHOCTb, BBIOMpaTh HauoOosiee A(PEPEKTHBHBIE CIOCOOBI pEIIeHUs] Y4YeOHBIX U
NO3HABaTENbHBIX 3a71a4, CaAMOCTOSTEIIBHO COCTaBJISATh WA KOPPEKTUPOBATH NpEH-
JIOKEHHBINA aJITOPUTM JEHUCTBUU IIPU BBIIIOJIHEHUU 3aJaHUN C YYETOM IIOJIy4YECHUs
HOBBIX 3HAaHUU 00 H3y4YaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIUsIX; OLIEHUBAaTh
COOTBETCTBHUE MOJIyUEHHOI'O PE3yJIbTaTa 3asiBJIEHHOW L€/,

YMEHHEM HCIIOJIb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI, IIpeajlaraéMbi€ B
YCJIIOBUH 3aJlaHUM.

8 kacc

Peanuzanus MeXnpeaMETHBIX CBSI3€U NPU U3YYEHUH XUMHH B & Kjacce OCy-
MISCTBJISIETCS Yepe3 HCHOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MHOHSATUH,
Tak W [OHSITHM, SBISIOUIAXCS CHUCTEMHBIMH JJIsI OTJCIbHBIX HOPEIMETOB
€CTECTBEHHO-HAY4YHOI'O LIUKJIA.

OO01111e ecTeCTBEHHO-HAay4YHbIE IOHSTHS: HAy4YHBIM (akT, runoresa, TEopHus,
3aKOH, aHaJiu3, CHHTE3, KJaccu@UKalus, IEPUOJIUYHOCTh, HAOIIOJICHHE, DKC-
HEePUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, MOJEIb, SIBJICHUE.

dusuka: mMarepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHI,
U30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JICKTPUUYECKHUN 3apsii, BELIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (PpU3NUYECKHUE BEIUYHHBI, €IUHUIIBI
U3MEPEHHUSA, KOCMOC, IIJIaHETHhI, 3BE31b1, COJIHIIE.

Buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TIOPOAbI, TTOJIC3HBIEC
HUCKOMNAEeMbI€, TOIMJIMBO, BOJHBIE PECYPCHI.

9 knace

Peanuzanust MeXnpeaAMETHBIX CBS3€M NOpU M3YYEHUM XUMHH B 9 Kiacce
OCYIIECTBJISIETCSI UE€pE3 HCIIOJb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYyYHBIX MOHS-
THH, TaK W MOHSITHUM, SBISIIOIIMUXCS CHUCTEMHBIMM JJIsI OTHAEINBHBIX HPEIMETOB
€CTECTBEHHO-HAYYHOI'O 1IMKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE IMOHSTHS: HAay4yHBIN (akT, ruroresa, 3aKOH,
Teopusl, aHaJIU3, CUHTE3, KJacCHU@UKAIIUs, MIEPUOIUIYHOCTh, HAOIIOJeHUE, DKC-
NEPUMEHT, MOJAEJIUPOBAHUE, H3MEPEHUE, MOJEJb, SBJIEHUE, NapHUKOBBIN
3¢ dekT, TexHomorusi, marepuaibl. dusnka: MaTepusi, aToM, IJIEKTPOH, MIPOTOH,
HEUTPOH, NOH, HYKJIM/, U30TOIIbl, PpAAHNOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN
3a psd, OPOBOJHHUKH, MOJYNPOBOJTHUKH, AUAIEKTPUKH, (POTODIEMEHT, BEIIECTBO,
Tesno, 00bEM, arperaTHoOe COCTOSIHME BEIIeCTBa, Ia3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJLIMYecKasl peméTka, criaBbl, GPU3NUYECKUE BEJIUYUHBI, €IUHUIIBI H3Mepe-
HUsI, KOCMHYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

Bbuonorusi: ¢porocunTes, apixanue, onocdepa, IKOcCUcTeMa, MUHEPAJIbHbIE
yIa0OpeHHs1, MUKPODJIEMEHTBI, MAaKpPO3JIEMEHTHI, ITUTaTeJIbHbIE BEIIESCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TIOPOAbI, TTOJIC3HBIEC
HUCKOMNAeMbI€, TOMJIMBO, BOJHBIE PECYPCHI.

IIpenmeTHble pe3yJIbTaThl
8 KIIACC
PAacKpbléams CMbICI OCHOBHBIX XHUMMYECKHX IIOHSITHI: aTOM, MOJIEKYJa,
XUMHUYECKUU IJIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJTHOPO/I-



Hasi 1 HEOJHOPOJHAas1), BAJICHTHOCTb, OTHOCHUTEJIbHAsI aTOMHasi U MOJIEKYJIsIpHAast
Macca, KOJIM4eCTBO BEIIECTBAa, MOJIb, MOJISIpDHAsi Macca, MaccoBast JOJsI XUMHYE-
CKOTO 3JIe- MEHTa B COCJIMHCHHUHM, MOJSIPHBI 00BEM, OKCHJI, KHCIJIOTAa, OCHOBA-
HHE, COJIb, DJJIEKTPOOTPULATECIBHOCTh, CTENEHb OKHCIJICHUsI, XHUMHYECKas
peakius, KilaccudUuKalmsl peakluii: peakllid COSCAUHEHUS, PEaKIMH pa3ioxkKe-
HUSI, PEaKIIUU 3aMEIeHUs], peaKIInMu OOMEHa, PK30- U PHIOTEPMHUUYECKUE PEAKIIHH;
Ter1oBoM 3¢ ¢eKT peakinuu; IApo aToMa, JICKTPOHHBIN CJIOH aToMa, aTOMHasi Op-
OuTanb, paJnyc aTomMa, XUMHYECKas CBSI3b, MOJsIpHAs U HEMOJIIpHas KOBaJEHT-
Hasl CBsI3b, MOHHAsl CBsI3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBasl J0JIs1 BeEllle-
cTBa (IPOLICEHTHAsI KOHILIEHTPAIIMs) B pacCTBOPE;

UNLIIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XWUMHWYECKHUX MOHATUN (CM. II.
1) ¥ IPUMEHSITH 3TU MOHSATUS ITPU OIIMCAHUU BEIIECTB U UX MpPEBpaIlleHUN;

UCNONIL306aMb XUMHUYECKYIO CHUMBOJIMKY ISl COCTaBiI€HUsA (opmMyil Be-
IIECTB U YPAaBHEHUN XUMHYECKUX PEaAKIHNIA;

onpedensims BAJEHTHOCTb aTOMOB DJIEMEHTOB B OMHApPHBIX COCAUHEHUSIX;
CTEIIeHb OKHCJICHHSI 3JIEMEHTOB B OWHApHBIX COEAMHEHMSIX; MPHUHAICKHOCTh Be-
IIECTB K OMNpeleaEHHOMY KJIacCy COEIMHEHUU 1o (opmysiamM; BHUJ XUMHUUYECKOU
CBsi3U (KOBaJICHTHAsi © MOHHAsl) B HEOPraHWYECKUX COEIMHEHUSIX;

packpvieams cmuica llepunonmueckoro 3akoHa JI. M. Menneneesa: ne-
MOHCTPUPOBATh NOHUMAaHHE IEPHUOJANUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX
B3JIEMEHTOB OT UX MOjoXkeHus:t B Ilepuoamyeckoil cucremMe; 3aKOHOB COXPAaHEHUs
MaccChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOI'O YYEHHUs, 3aKOHa
ABoraapo;

onucvleams U xapakmepuzoeams TabnuuHylo (opmy llepuonmyeckoir cu-
CTEMBbl XMMMUYECKHUX DJIEMEHTOB: pa3jil4yaTh IOHATHUS «rJlaBHasg noarpynna (A-
rpymnmna)» u «rmooounast noarpynna (b-rpymnmna)», mansie U 00JIbIINE TIEPUOIbI;

coomHnocums 00O03HAUEHUs, KOTOpble uMeroTcsa B Tabnuue «llepnonnueckas
cucTteMa XuMHudeckux 31emMeHToB /. 1. MenaeneeBa» ¢ 4MCIOBBIMHM XapaKTEPHUCTH -
KaMH CTPOEHHsI aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsil sAapa, oOIee 4yuc-
JIO PJIEKTPOHOB U pacIpeAeIeHHE UX T10 SIIEKTPOHHBIM CJIOSIM);

Kraccuguyuposams XAMHUYECKHE 3JIEMEHThI; HEOPTAaHUYECKHUE BEIIECTBA;
XUMHYECKHE peakluu (110 YHMCIY U COCTaBY YYacCTBYIOIIUX B PEaKIUM BEIIECTB,
no TermioBomMy 3G heKTy);

xapaxkmepuzoeams (onucvléams) OOIINE XUMHYECKHE CBOMNMCTBA BEIIECTB
Ppa3JIMYHBIX KJIACCOB, IIOATBEPKAAsi ONIMCAaHUE NPUMEPAMU MOJIEKYJISIPHBIX ypaBHeE-
HHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIHIi;

NpocHO3Upo6amsb CBOUCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX Ka4e€CTBEHHOI'O
COCTaBa; BO3MOXXHOCTH MPOTEKAHUsI XHUMHUYECKUX IMPEBpALlCHUN B pa3auyHbIX
YCJIOBHUSX;

8bIUUCAAMb OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MAacChl BEIIECTB;
MAacCOBYIO JOJIIO XMUMHYECKOro 3JeMEeHTa Mo (opMyse COCIMHEHUS; MAaCCOBYIO
JIOJIIO BEIIECTBA B PacTBOpPE; IIPOBOAUTH PaCUEThl MO YPABHEHUIO XHUMHYECKOU

peakuuu;

npumensims OCHOBHBIE OII€PALIUU MBICIUTEIBHON AESITEIbHOCTH — aHaJIU3 U
CHUHTE3, CpaBHEHHE, OOOOIlEeHHE, CUCTEeMaTHU3alUIO0, KJIACCHU(UKAIIUIO, BBISIBJICHUE
OPUUYUHHO-CJICACTBEHHBIX CBSI3€M — ISl M3yUYE€HHSI CBOMCTB BEIIECTB U XUMHYE-

CKHMX pEaKIIMii; eCTECTBEHHO-HAay4YHbI€ METObI MTO3HAHUS — HAOII0CHUE, U3Mepe-
HHE, MOJICIUPOBAHUE, DKCIEPUMEHT (peaJIbHbIN U MBICIICHHBIHN );

cnedosams MpaBUIIaM TIOJIB30BaHUSI XUMHUYECKON MOCYZI0M U J1abopaTOPHBIM
o0OpynOBaHWEM, a TaK)Ke MpaBWJIaM OOpalIeHUs C BEIISCTBAMH B COOTBETCTBHU
C UHCTPYKLMSIMHU MO BBITIOJTHEHUIO Ja00paTOPHBIX XUMHUYECKUX OIIBITOB IO MOJIyYe-
HUIO U COOHUpaHUIO Ta3000pa3HBIX BENMISCTB (BOJIOPOJIa U KUCIOPOaa), IIPUTOTOBIIC-



HUIO PAaCTBOPOB C OIPEACIIEHHON MAaCCOBOM J0JIEH PAaCTBOPEHHOTO BEIIECTBA; ILjIa-
HUPOBATh U IMPOBOJUTHh XUMHUYECKHE SKCIIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB
IIeI0Ye M KHUCIIOT C MOMOIIBI0 UHIAUKATOPOB (J1akMyc, deHondTanenH, MEeTHIIO-
pamx u ap.).

9 KJIACC

PAacKkpwvleams  CMbICI  OCHOBHBIX XHUMHYECKUX TIOHSITUH: XUMHYECKHUU
3JIEMEHT, aTOM, MOJIEKYyJia, HOH, KATHOH, aHWUOH, IIPOCTOE BEIIIECTBO, CIIOKHOE BE-
IIECTBO, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIbHOCTb, CTEIN€Hb OKHCJICHUSI, XUMHYEC-
CKasl peakusi, XUMHYECKasl CBsI3b, TEILUIOBOU 2 (PEeKT peaknuu, MOJIb, MOJISIPHBINA
00BEM, pacTBOP; PIACKTPOIUTHI, HEIJICKTPOIUTHI, DICKTPOIUTHIECKAST TUCCOIIN -
anus, peakiiiu MOHHOTO OOMEHa, KaTajnu3aTop, XUMUYECKOe paBHOBECHE, 0Opa-
TUMBIE W HEOOpaTHMbIE pPEaKIHH, OKHCIUTEIb- HO-BOCCTAHOBUTEIBHBIC
pE€aKuu, OKWUCIIUTEIb, BOCCTAHOBHUTECIIb, OKHCIICHHE W BOCCTAaHOBJICHHUE, all-
notponusi, aMpOTEPHOCTh, XUMHUYECKasl CBsI3b (KOBaJI€eHTHAsl, MOHHAsI, METaJLIn4de-
CKasl), KpUCTAJLUITHYEeCKasi peIéTKka, KOPPO3usi METaJIOB, CIUJIaBbl; CKOPOCTh XH-
MHYECKOU peakiuu, nmpeaeiibHo gomyctumas koHnenTpanus (I1K) BemiecTna;

UTIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSITHU (CM. TI.
1) ¥ IPUMEHSITH 3TH MOHSTHUS TP ONIMCAHUH BEIISCTB U UX MPEBPAIlCHUN;

UCnoIb306amb XUMHUYECKYIO CHUMBOJIMKY JJIsI cOCTaBJIeHUS (OpPMYJI Be-
IISCTB M YPAaBHEHUN XMMHUYECKUX pPEaKIHii;

onpeodensimb BAJICHTHOCTb M CTEIICHb OKHCIJICHUS XUMHYECKHUX DJIEMEHTOB B
COEJIMHEHUSIX Pa3JIUYHOI0 COCTaBa; MPUHAJJIEKHOCTh BEIIECCTB K OMNPEJICIEHHOMY
KJIaCCy COeAWMHEHUU 10 dopmyliaM; BHUJ XHMHUYECKOW CBsI3U (KOBaJICHTHAs, HOH-
Hasl, METaJJINUECKasl) B HE OPraHUYEeCKUX COCAUHEHUSIX; 3aps] HOHA 110 XUMHUYE-
CKOM (opmyJie; XapaKTep Cpeabl B BOJHBIX PacTBOpaX HEOPTAaHUYECKHUX COCIH-
HEHUH, TUNl KPUCTAJUIMUYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpwvieams cmoica llepuomnueckoro 3akonHa J[. WM. MenpeneeBa u je-
MOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHLIBAMb U XAPAKMEepuU308ams TaOIUIHYIO
dopmy Ilepuoamyeckoil CUCTEMBI XUMHUYCCKHUX DJIEMEHTOB: pa3indaTh MOHSITHUSI
«rimaBHas nioArpynna (A-rpyrmmna)» u «rmodoyHas noarpyrnma (b-rpynmna)y», Manbsie u
OOJIBIIINE TIEPHUOBI, COOMHOCUMb OOO03HAYEHUSI, KOTOPBhIE UMEIOTCS B TIEPHOIHNUC-
CKOM TabnuIle, ¢ YUCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHYECKUX
3JIEMEHTOB (COCTaB M 3apsij spa, oOIllee YHCIO AJIEKTPOHOB U pacHpeieieHue
HUX MO0 DJICKTPOHHBIM CJIOSIM);

00vbscHAMb O0ONINE 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB DJIEMEHTOB U HX
COEJIMHEHUH B IMpeaesiax MajlbIX MEPUOAOB U TJIaBHBIX MOATPYIN C YUYETOM CTpPOE-
HHUSI UX aTOMOB,;

Kraccugpuyuposams XUMHUYECKHUE DIIEMEHTHI; HEOPTaHUYECKHE BEIEeCTBA;
XUMHUYECKHE peaKIuu (110 YUCIIy U COCTAaBY YYAaCTBYIOIIIUX B PEaKIIUH BEMICCTB,
no TeruioBoMy 3(PGeKTy, MO HU3MEHEHUIO CTEICeHEW OKHUCICHHUS XUMHUYECKUX
2JIEMEHTOB);

xapakmepuzoeams (onucwvieams) OOIMHE U CICUPUISCKUES XUMUYSCKUE
CBOMCTBA MPOCTHIX MU CIIOKHBIX BEHISCTB, IMOJATBEPIKJIAsi OIMMCAaHUE MPHUMEPAMH
MOJICKYJISIDHBIX W HWOHHBIX YPAaBHEHUH COOTBETCTBYIOHIUX XHUMHUYECKHX
peaknuii;

cocmaeisims YPaBHEHHUS DJIIEKTPOJIUTUYECKONW NUCCOLIMAIIUM KHUCIIOT, IIEJI0-
el W coJieil; NMOJIHbIE U COKpall€HHBbIE YpPaBHEHHsSI peaKIMid HOHHOIo OOMEHa;
YPaBHEHHUSI peakuii, MOATBEPKIAIOMINX CYHIECTBOBAHUE TI'€HETUYECKOUW CBSI3HU
MEXKJTy BEIIIECTBAMH PA3JIMUYHBIX KJIACCOB;

packpwviéams CYIUIHOCTbh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIHUK IO-
CPEJICTBOM COCTAaBJICHUSI DJICKTPOHHOTO OajlaHca dTUX PEaKIIui;



NpPoOcHO3UpPOB8aAmMb CBOWCTBA BELIECTB B 3aBHCUMOCTH OT HX CTPOCHUS;
BO3MO>KHOCTH MPOTEKAHUS XUMHYCCKHUX MMPEBPAICHUN B PA3JIUYHBIX YCIIOBUSIX;

8bIUUCASAIMb OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MAaCCOBYIO JIOJIIO XUMHUYECKOTO 3JIeMeHTa 10 (OopMyJie COCIUHCHHS, MaCCOBYIO
JIOJIIO BEIECTBA B pPacTBOpPE; IMPOBOAUTH pacy€Thl MO YPABHEHUIO XUMHYECKOU
peaxImu;

cnedosams MpaBUIIaM TIOJIB30BAHUS XMMHYECKOW MOCYNOU M 1abopaTOpHBIM
obopynoBaHMEeM, a TakK>Ke IpaBUJIaM OOpAIlCHHUsS C BEIIIECTBAMHU B COOTBETCTBUU
C UHCTPYKIIMSIMH TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIIBLITOB IO MOJTy4e-
HUIO U COOMpPaHHUIO ra3000pa3HbIX BEIISCTB (aMMHaKa U YTJIEKUCIOTO rasa);

npo8ooums PEaKIUU, TOJATBEPKIAIONINE KAaYSeCTBEHHBIN COCTaB Pa3IMIHBIX
BEIIIECTB: PacMO3HABaTh OIMNBITHBIM ITyTEM XJIOPUI- OPOMHUI-, HOAMA-, KapOoHAT-,
¢docdar-, cunukar-, cynbdar-, TUAPOKCHUA-UOHBI, KATHOHBI AMMOHUS W WOHBI
M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX HEOPTAHUYECKUX BE-
IIECTB;

npumeHsims OCHOBHBIC OTI€paAIlMM MBICIIUTEIILHON JISSITSIHHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OOOOIICHWEe, CHUCTEeMAaTH3aIlUI0, BBISIBICHUE IIPUYHUHHO-CIIC]I-
CTBEHHBIX CBSI3€d — MJI1 U3YYEHUSI CBOWCTB BEIICCTB M XUMHUYECKUX PEaKIIHIi;
€CTECTBEHHO-HAYYHbIE METOIbl TIO3HAHUSI — HaOIOICHUE, U3MEPEHUE, MOASITUPO-
BaHUE, DKCIIEPUMEHT (peajibHbII U MBICJIEHHBIN).

3. Conepxxkanue y4eOHOro npeamera « XuMushH»
8 KUIACC
Ilepsonauanvrvie xumuyeckue nOHAMUA

IIpeamer xumuu. Pons XuMHuM B )KM3HU 4yenoBeKka. Terna u Beuecrsa. Ou-
3UYECKHE CBOMCTBA BELIECTB. ArperaTtHoe coctosiHue BenlecTB. [loHsitue o me-
TOdax IO3HAHUs B XMMHH. XMMHS B CHUCTEME HayK. UHCThIe BEllecTBa U CMECH.
CriocoObI pa3aeneHusi CMECEeH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThbl. CHUMBOJBl XUMHUUYECKUX
31eMeHTOB. [IpocThie U cloXHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYE€HUE.

Xumuyeckasi popmyiia. BalleHTHOCT, aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBa cocTaBa BellecTB. OTHocuTenbHasi aToMHasi Macca. OTHOCHUTEIbHAs
MOJIEKYJIsIpHasi Macca. MaccoBasl 10JIs1 XUMHUYECKOI'O DJIEMEHTA B COSJUHEHUH.

dusnyueckue U XUMHYECKHE SIBJICHUs. XUMUUYECKas peakuust U e€ Mpu-
3HaKW. 3aKOH COXpaHEHHsI MacChl BEIIECTB. XHWMHYECKHE YpaBHEHUS.
Krnaccudukaiyss XuMHUYEeCKUX peakluil (COeAUHEHUS, Pa3JI0KEHUsI, 3aMelICHHU,
oOMeHa).

XVMHAYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IIOCYJOM, C MpaBHU-
JaMu paboThI B JJAOOpaTOpUU U NpUEMaAMH OOpaIleHUs ¢ 1a00OpaTOPHBIM 000pYy10-
BaHUEM; U3yUYEHHUE U ONHCaHUE (PU3MYECKUX CBOMCTB O0Opa3LOB HEOPTraHUUECKHUX
BellecTB; HabmroAeHue (pu3ndeckux (IUIaBJICHUE BOCKA, TasHUE JIbJa, pacTUpaHUE
caxapa B CTyNKe, KUIIEHUE U KOHJIGHCAIlUs BOJIbl) U XMMHYECKUX (TOpEHHUE CBEYH,
OpPOKAJINBAaHUE METHOW MPOBOJIOKH, B3aUMOJECHCTBUE MeEJa C KHUCIJIOTOM) SIBJICHUH,
HaOJII0JIEHWE U ONUCaHUEe MPU3HAKOB MPOTEKaHUSI XUMHUYECKUX peakuil (pa3noxke-
HUE caxapa, B3aUMOJEUCTBHUE CEPHON KHC- JIOTHI C XJIOPHUAOM Oapusi, pa3jioKeHHE
ruspokcusa meau(ll) nmpu HarpeBannu, B3auMoAeHCTBHE JKejle3a C paCTBOPOM COJIU
menu(ll)); u3- yyeHme cmocoOOB pazaesieHHuss cMmecei (C TOMOIIBI0 MarHuTa,
¢unsTpOBaHME, BBIMTApUBAHUE, IUCTHIUISIHS, XpomaTorpadus), IIpOBEICHUE
OYMCTKH MOBApPEHHOW COJH; HAOJIIOACHUE W OMNHCAHUE Pe3yJIbTaTOB MPOBEICHUS
ONbITa, WJLTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MaccChl; CO3JaHUE MOJeJIe MOJIEKYJT
(IapocTep>KHEBBIX).

Baswcneinmue npedocmasumenu neopeanuueckux geujecme



Bosnyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — sneMeHT U mpocTtoe
BellecTBO. HaxokzaeHue Kucioposa B IIpupoae, (PU3NUECKHUEe U XUMHYECKUE
cBoiicTBa (peakiuu ropenwus). Oxcupapl. [Ipumenenue kuciaopona. CnocoObl TO-
JIydeHHUsl KHCJIOpoJa B JlabopaTopuu M NMpoMbIILIeHHOCTH. KpyroBopoTt kuciopoja
B pupojie. O30H — aJuIOTpOIIHAsA MoAU(UKAIINS KUCIOPOIa.

Tennosoii 3dpPeKkT XUMHUUYECKON peakliuu, TEPMOXUMHUYECKUE YpaBHEHUS,
K30 U DHJAOTEPMUUYECKHUE PEAKIIUU. TOIIMBO: Yyrojb U METaH. 3arps3HCHUE BO3-
ayxa, yCHJICHHE MMapHUKOBOTO 3 dekTa, pa3pyHieHHue 0O30HOBOTO CJIOSI.

Bonopon — aneMmeHT M npocToe Beuiectso. Haxoxxienne Bojopoaa B Ipupo-
ne, GU3NYEeCKue M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI TMOJTYy4YCHHS.
Kucnots! u comnu.

KomumaecTBo BemmecTtBa. Mok, Monsipaast macca. 3akoH ABOrajipo.

MossipHbli 00bEM Ta30B. Pacué€Thl MO XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa Boabl. Boga kak pactBoputens. PacTtBoprl. Hacki-
IIIEHHbICE W HEHAaCBIIIEHHbIC pacTBOPbl. Pacmeopumocms eewjecme &8 8ooe.
MaccoBasi 10J1s1 BelllecTBa B pacTBope. XHMHUUYECKHe CBoMcTBa BOJbI. OCHOBa-
HUsA. PoJsib pacTBOpOB B NpuUpOAe U B XKU3HHU 4yesioBeka. KpyroBopor Boabl B pHU-
pone. 3arpsi3sHeHHuE NPUPOAHBIX BOJI. OXpaHa U OYUCTKA MMPUPOTHBIX BO/I.

Knaccudukanust Heoprannvueckux coenqunennii. Oxcuanl. Kimaccudukars
OKCHJIOB: coJieoOpa3yromure (OCHOBHBIE, KHUCIOTHBIC, aM(pOTEpHBIC) U HECOJIC-
oOpazyromue. Homenknarypa okcuaoB (MexXIayHapoaAHasi U TpUBHAJIbHas1). Pu-
3UYECKHE U XUMHUYECKHE CBOMCTBA OKCHUIOB. [loyueHne okcuaos.

OcHoBanusi. Knaccudmukarmss ocHOBaHUM: MIENOYHM M HEPACTBOPUMEIC
ocHoBaHus. HoMeHknatypa ocHOBaHu# (MeXayHapoJAHas U TpUBUAJIbHaAsA). PU3U-
YECKHE U XUMHUYECKHE CBOMCTBA OCHOBaHUM. [lojryueHrne OCHOBaHUIM.

Kucnotel. Knmaccudukamms kuciaor. HomeHknmarypa KuUCIOT (MEXIyHa-
poaHasi U TpuBHaIbHAas1). DU3UYECKHUE U XUMHUYECKHUE CBOMCTBA KUCJIOT. Psj1 ak-
TuBHOCTHU MeTaiuioB H. H. bekerona. [lonydyeHue KUCioT.

Conu. Homenknatypa cojseu (MexxayHapoJaHasi U TpUBUAJIbHAs).

dusnyecKkrue u XuMH4ecKkue cBoicTBa cosel. [lomyuenune cosnei.

I'eneTnueckas CBsI3b MEX/Iy KJlaCCaMHU HEOPTaHUUYECKUX COCIAMHEHUMH.

XUMHYECKUN PKCIIEPUMEHT: KaueCTBEHHOE OIIpeaeIeHIE COAEePKaHUs KHUCIIO-
pola B BO3JyXe; IMOJydYeHHE, COOMpaHHWe, paclio3HaBaHUE U H3yUYEHUE CBOMCTB
KHCJI0pOo/ia; HaOJII0JIeHHEe B3aUMOJICHCTBUSI BEIIECTB € KHUCIOPOJOM U yCIOBUS BO3-
HUKHOBEHUS U IPEKPAILICHUS

ropeHust (mokapa); O3HAKOMJICHHE C oOpa3laMu OKCHUJIOB M OIHCAHUE HX
CBOICTB; MOJy4YCHHE, COOMpaHUE, paclO3HaBaHUE U H3YYCHHE CBOMCTB BOJOpOAA
(ropenue); B3aumoaeiicteue Bogoposa ¢ okcuaom meau(ll) (Bo3aMoKHO MCHOJIB30-
BaHHE BUJEOMATEpPHUATIOB); HAOIIOJICHUE OOpa3IlOB BEIISCTB KOJIMYESCTBOM | MOJb;
HUCCJIEIOBAaHME OCOOEHHOCTEH pacTBOPEHMSI BEILIECTB C Pa3IUYHON pPacTBOPHUMO-
CTHIO; IPUTOTOBJIEHHUE PACTBOPOB C OINPEACIEHHON MAacCOBOM J0J1€H paCTBOPEHHOTO
BEIIIECTBA; B3aUMOJACHCTBHE BOJABI C METa/IaMU (HATPUEM M KaJIbITieM) (BO3MOYKHO
HUCTIONB30BaHNUE BUEOMATEPHATIOB); OMPEASICHHUE PACTBOPOB KHUCIOT U IIEJIOYEH C
HOMOIIIBIO UHAUKATOPOB; HUCCIIEJOBAaHHE OOpa3llOB HEOPraHMYECKHUX BEIIECTB pa3-
JIMYHBIX KJIACCOB; HAOIIOJICHUE HM3MEHEHUs OKpPAaCKd HHIHUKATOPOB B pacTBOpax
KHCJIOT W IIeJoYei; u3ydeHue B3aummojiercTBus okcu- ga meau(ll) ¢ pactBopom
CEpHOM KHCJIOTHI, KUCJIOT C METaJUIaMH, PEaKIUil HEeUTpalu3aluu; IMOJIyuYeHUE He-
pacTBOPUMBIX OCHOBaHHUM, BBITECHEHHUE OJTHOIO MeTajljila PYruM M3 pacTBOpa COJIH;
pelIeHuE APKCIICPUMEHTAJIbHBIX 3a7lad 1o TeMe «Ba)kxHelne kiacchl HEOpraHuye-
CKHX COCJIMHEHUI.

Ilepuoouueckuii 3axkon u Ilepuoouueckas cucmema xumuueckux 3nemenmos /l. H. Menoeneesa.



Cmpoenue amomog. Xumuueckas c6a3v. OKuciumensHo-0cCmanogumenbHble peaKkyuu

IlepBbie TOMBITKH KJIacCUPUKALIMM XUMHUYECKUX 3JjieMeHTOB. [lonsitue o
rpyImmax CXOIHBIX 3JIEMEHTOB (II€JIOUHBbIE U IIIEJIOYHO3E€MEJIbHbIE METaJUIbl,
rajoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aMm(pOTEpPHbIE OKCHUIBI
U TUAPOKCUJIBIL.

Ilepuoanueckunii 3akoH. [leppoanyueckasi cucteMa XUMHYECKUX 3JIEMEHTOB
J1. 1. MenneneeBa. KoporkonepuoaHas u JymmHHoOINepuoiHast ¢popmsbl Ilepuoamyae-
CKOM CHCTEMBbI XUMH4YEeCKHX 351eMeHTOB JI. 1. Menneneesa. Ilepuoasl u rpynnel.
Pu3ndeCcKUil CMBICI MTOPSAKOBOIO HOMEpPa, HOMEPOB MEPUOAA U I'PYMIIBI DJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sijiep. M3oTonbl. DnekTtpoHbl. CTpoeHue
AJISKTPOHHBIX O0O0JIOYEK aTOMOB MepBbIX 20 XUMHUecKuX 3yieMeHTOB l[lepuoamnue-
ckolt cuctemnl /1. 1. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO 3JIEMEHTA MO €ro
nosoxeHuro B [lepuonugeckon cucreme /. 1. Mennesneena.

3aKOHOMEPHOCTH W3MEHEHUsI paguyca aTOMOB XMMHYECKHUX DJIEMEHTOB, Me-
TAJUVIMYECKUX M HEMETAUIMYECKUX CBOWCTB MO I'pyIlIaM M NEPUOJAM.

3nauenue llepumoaumueckoro 3akoHa u Ilepunoamyeckol CHUCTEMBI XUMHYE-
CKHX DJIEMEHTOB I pa3BUTHA HayKU U npakTuku. /1. 1. MenneneeB — y4E€HbIN
U TpakJIaHUH.

Xumuueckasi cBsi3b. KoBajieHTHas (MojisipHasi 1 HETIOJISIpHAsI) CBSI3b. DJIEK-
TPOOTPHULIATEIIBHOCTh XUMUYECKUX SJ1€MEHTOB. MIOHHast CBsI3b.

Crenenp okucieHusi. OKHUCIUTEIBHO-BOCCTAHOBUTENBbHBIE peakuuu. [Iponec-
CBhI OKMCJICHMSI 1 BOCCTaHOBJICHUsI. OKHCIINTEIN U BOCCTAHOBUTEIH.

XUMHUYECKUH KCHEPUMEHT: U3yUEeHHUE OOpa3IloB BEIIECTB METAJUIOB U HEME-
TaJJIOB; B3aMMOJICMCTBHUE THIAPOKCHUAA IMHKA C PacTBOpPAMH KHCJIOT M IIEJIOYEH;
OPOBEJAECHUE OIBITOB, WUIIOCTPUPYIOLINX MNPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBHU-
TENbHBIX peakluii (ropeHue, peakiiuy pa3jIoKEeHUsI, COCAUHECHUSI).

9 KJIIACC
Bewecmeo u xumuueckaa peakyus

Ilepunonnueckuii 3akoH. [lepunoanyueckasi cucTeMa XUMHUYECKUX 3JIEMEHTOB /J1.
N. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHHUU CBOMNCTB XUMH-
YECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIUs, KAJIbIINS U UX COEAUHEHUN B CO-
OTBETCTBUHU C IIOJIOKEHUEM JIEMEHTOB B Ilepuoandeckon cucreMe u CTpOCHUEM UX
aTOMOB.

CrpoeHune BemiecTBa: BUAbl XUMHUYECKON CBS3U. THUIIBI KPUCTAJUIMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECCTBA OT THNA KPUCTAJUINYECKON PEIIETKHA
U BUJA XUMHUYECKOU CBSI3U.

Krnaccudukaiyss 1 HOMEHKJIATypa HEOpPraHMYECKHUX BEIIeCTB (MeXIyHa-
poaHas U TpuUBHaJbHAasA). XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K pa3-
JIMYHBIM KJIaCCaM HEOPTaHHUYECKHX COEJIMHEHUM, T€HETUYECKasl CBsSI3b HEOpPraHU-
YECKUX BEIIIECTB.

Knaccudukanus XuMHYECKHUX peakUui 1Mo pa3IMYHbIM MpU3HAKaM (MO YUCITY
U COCTaBYy YYACTBYIOIIMX B PEaKIIUM BEIIECTB, MO TEILUIOBOMY 3 (EKTy, 110 U3MEHE-
HUIO CTENEHEH OKUCIJICHUSI XMMHUYECKHUX DJIIEMEHTOB, 110 OOpaTUMOCTH, IO YYaCTHIO
KaTaiau3zaTtopa). DK30- U DHJIOTEPMUYECKHE pPEaKIUM, TEPMOXHUMUYECKHE ypaBHE-
HUSI.

ITonsaTne o ckopocTn XxuMmuueckoi peakuuu. IlonsaTtue o6 oOpaTUMBIX U He-
o0paTUMBIX XUMHUECKHUX peakuusix. [loHsTHEe O TOMOreHHBIX M TeTEepPOreHHBIX
peakuusax. [lonamue o xumuueckom paeHogecuu. Daxmopwi, 6ruUAIOWUE HA CKO-
POCMb XUMUYECKOU PeAKYUU U NOJOHCEHUE XUMUUECKO2O PABGHOBECUSI.

OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIE PEaKIINH, 3JIEKTPOHHBINH OajlaHC OKHCIIHU-
TEeJIbHO-BOCCTAHOBUTENIbHON peaknuu. CocTaBjIeHHWE YpPaBHEHUU OKHCIHUTEIbHO-



BOCCTAaHOBUTEJIBHBIX PEAKIIMN C UCHOJIB30BAHUEM METO/1a 3JIEKTPOHHOTro OajaHca.

Teopust >IEKTPOJIUTHYECKOM JUCCOIHAIIUU. DJIEKTPOJIHUTBI W HE DIJIEK-
TpoauThl. KaTHOHBI, aHMOHBI. MeXaHNu3M AUCCOIMAIIUU BEUISCTB C pa3IMUHBIMHU
BUIaMU XUMHUYecKor cBsa3u. CreneHp naucconuanmu. CUIbHBIE U CJIa0bBIE DJIEK-
TPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCJIOBUS TMNPOTEKAHUsI pPeaklUuil HOHHOIO
oOMeHa, TIOJIHbIE U COKpall€HHbIE HOHHBIC YypaBHeHUs peakuuil. CBolicTBa
KHCJIOT, OCHOBAaHHMM M cCOJIEd B CBETE€ IIPEACTaBJICHHUH OO0 3JIEKTPOJIUTHUYECKOM
nucconuani. KauecTBeHHbIe peakKluu Ha UOHBI. [lonamue o eudpoausze coseu.

XUMHYECKUN SKCHEPUMEHT: O3HAKOMIICHHE C MOJICNISIMH KPUCTAJIMYECKHUX
pEIIETOK HEOPraHWYECKHUX BEIIECTB — METaJIOB U HeMeTaJuloB (Tpadura u
ajMasa), CJI0KHBIX BEILIECTB (XJIOpUa HATPHs); UCCIIEIOBaHUE 3aBUCUMOCTHU CKOPO-
CTH XMMHUYECKON peaKIMu OT BO3JCHCTBUS pa3IUYHBIX (PaKTOPOB; HCCIEIOBAHHUE
3JIEKTPONPOBOIHOCTU PACTBOPOB BEIIECTB, MpoOIlecca JUCCOIUAIINU KHUCIIOT, IIEI0-
4el 1 coJied (BO3MOXXHO HMCIIOJb30BaHHUE BHJIEOMATEPHUAJIOB); IIPOBEICHHUE OIBITOB,
WLTIOCTPUPYIOMINX MPU3HAKA MPOTEKAHUS PEAKIINii HOHHOTO oOMeHa (oOpa3oBaHue
ocaJika, BbIJCJICHHUE ra3a, oOpa3oBaHUE BOJIbl); ONBITOB, WJUIIOCTPUPYIOIIUX MTPUME-
pPBl OKHUCIIHUTEIBHO-BOCCTAHOBUTENBHBIX peaKIui (ropeHue, peakluu pas3yIoKeHUs,
COCJIMHEHMS); paclO3HAaBaHHE HEOPTaHWYECKHUX BEIIECTB C IMOMOIIBIO KaYe€CTBEH-
HBIX pEaKIUi Ha MOHBI;, PEIICHUE YKCIIEPUMEHTAIBLHBIX 3aj1a4.

Hememannol u ux coedunenus

OO1ast xapakTepucTuka ragtoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB, XapakK-
TEepHBIEC CTeNeHn OKHucIeHus. CTpoeHuEe U (PU3UIECKHUE CBOMCTBA IMPOCTHIX BEIIIESCTB
— TajJoreHoB. XMMHUYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3auMOJICHUCTBHUE C Me-
TaJulaMy, HeMeTaJlaMu, IenodyamMu). XiopoBoaopona. CosnsiHasg KUCI0Ta, XUMHYe-
CKHUE CBOMCTBA, MOJyde€HHE, NpuMeHeHHue. JlelicTBue Xjopa U XJIOPOBOAOpOJa Ha
OpraHu3M 4YejioBeKa. BakHeHIlne XJIOpUIbI U UX HAXOXXJICHHUE B IIPUPO/IC.

OO1mass xapakTtepuctuka sn1eMeHTOB VIA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTEIICHU OKHUCIICHUSI.

Ctpoenue u puU3HUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJa U CePHI.
ANnoTpoIHbIe MOAU(PUKALINN KHUCIOPOJa U Cepbl. XMMHUYECKHE cBoMcTBa cepbl. Ce-
pOBOAOPOJZI, CTpOeHUE, (PU3UYECKHUE U XUMHUYECKHEe cBOMcTBa. OKCHUIBI CEphl Kak
OPEACTAaBUTEIN KHUCIOTHBIX OKCHAOB. CepHast KuciaoTra, GU3NIEeCKue U XUMUYe-
CKHe cBoicTBa (OOmIMe KaK NpeJCTaBUTEINs KJlacca KHCIIOT M cOnenudUuyuecKue).
XUMHUYECKHUE PEaKIHH, JIS)KAIIUE B OCHOBE MPOMBIINUICHHOTO CIOoco0a TOJIyYeHHUs
cepHoil kuciaoTel. [Ipumenenue. Cosm CepHOM KUCIIOTHI, KAUECTBEHHAsl PEaKIIUs
Ha cynbdar-uoH. Haxoxxnenue cepbl n €€ COeAUHEHUN B MpUPOJie. XUMHIECCKOE
3arpsi3HEHHE OKPY>KaroMIed Ccpesbl COSAMHEHUSMH cepbl (KHCIOTHBIC HOXKIIH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €T0 MPEeAOTBPALLICHHUSI.

OO1masi xapakTepuUCTHKa 3JIeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTECIEHU OKHUCIJICHUS.

A30T, pacipocTpaHEHHE B IPpUPOJIe, (PU3NIESCKUEe U XUMHUYESCKHUE CBOMCTBA.
Kpyrosopot a3zoTta B npupose. AMMHAaK, ero GU3NIYeCKue U XUMHYICCKHUE CBOWCTBA,
noixydyeHue u mnpumeHeHue. Com aMMOHUS, WX (PUBHUECKUE U XHUMHYECKHE
CBOMcCTBa, npuMeHeHne. KadecTBeHHas peakiusi Ha HOHBI aMMOHUs. A30THas
KHCJIOTa, €€ MoJiydeHue, PU3ndecKkue U XMMHUYECKUEe CBOMCTBa (0OOIMe Kak mpe-
CTaBUTEJIS KJIacca KUCIIOT U cnerndudeckue). Mcnoimb30BaHUE HUTPATOB B COJIEH
aMMOHHUSI B KaueCTBE MHUHEPAIbHBIX YyA0OpeHui. XUMHYECKOE 3arpsisHeHUeE
OKPY KaIOIIEN Cpesbl COSAUHCHUSIMU a30Ta (KHUCJIOTHBIC MOXKAH, 3arpsi3HCHHUE
BO3/1yXa, MIOYBBI B BOOOEMOB).

docdop, anmnorpornHsie Moaupukauu pocdopa, Gu3ndecKkue 1 XUMHUYECKUE



cBoiictBa. Oxcun docdopa(V) u ¢ochopHas Kuciora, pundecKue U XUMHUECKUE
cBolicTBa, mnojiydyeHue. Mcnonb3oBaHue ¢ocharoB B KadyecTBE MHHEPAJIbHBIX
yaoOpeHuit.

OOmas xapakTtepuctuka »y1eMeHTOB [VA-rpynnbel. OcoO€HHOCTH CTPOECHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

VYrnepon, anjoTponHble MOAU(UKAILIMU, paCIpPOCTPaHEHUE B Npupoae, pusu-
YeCKHMe M XMMHYECKHe cBoMcTBa. AncopOuus. Kpyrosoport yrieposa B mpupoie.
Oxcuppl yriepoaa, ux GU3ndecKue 1 XUMHUYECKUE CBOMCTBA, JICUCTBHUE Ha KUBBIC
OpraHu3Mbl, MOJIyY€HHE M MPHUMEHEHHE. DKOJIOTHUYEeCKHue MpPOOJIEMBbI, CBSI3aHHBIC C
okcugoMm yriepoaa(lV); rumoresa rimo0anbHOTO TTOTETUICHUS KJIUMaTa; MMapHUKOBBIN
3¢pdeKT. YrojpHas KUCIOTa U €€ COoJii, uX (PU3NUYECKHe U XUMHUYECKHEe CBOMNCTBA,
nojiyueHue u npumeHeHue. KauectBeHHasi peakiusi Ha kapOoHaT-uoHbI. Mcrosnb30-
BaHHUE KapOOHATOB B OBITY, MEJIULIMHE, IPOMBIIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

IlepBoHavanbHbBIE NOHSITUSI OO0 OPraHUYECKUX BEIIECTBaX KaK O COEJIMHE-
HUSIX yriepoaa (MeTaH, STaH, 3THJIEH, alleTHUJICH, 3TAaHOJ, TJIUIEPHUH, YKCYyCHas
Kuciota). Mx cocmas u xumuueckoe cmpoenue. I1oHssTHe 0 GMOJIOTHMYECKU BaXK-
HBIX BEIIeCTBaX: >XMpaxX, OenKax, yrieBoJgaxXx — M UX POJIM B >KU3HHM YEJIOBEKa.
Mamepuanvrnoe eOuUHCMEO OpeaHUYECKUX U HeOP2AHUUECKUX COEOUHEHUU.

KpemHuii, ero ¢pusnueckue U XUMHUYECKHE CBOWMCTBA, IOJyYEHHE U IIpUMeE-
Henue. CoeqrHEHHUsT KpeMHUsT B mnpupose. OOmmme mpencTaBiieHHus: 00 OKCHJIC
kpeMHusi(IV) n kpemHueBoil kuciore. CUIMKaThl, UX HCIIOJIB30BaHUE B OBITY,
MEAUIMHE, OPOMBIIUICHHOCTH. BaowcHeliuuue cmpoumenbHble Mamepuanvl. Ke-
pamuxa, cmekxuo, yemeum, bemon, sxcenezobemon. llpobremuvlr 6e30nacHoco ucnon-
308AHUSL CMPOUMENbHBIX MAMEPUATIOE 8 NOBCEOHEBHOU IHCUSHU.

XUMHUYECKUH IKCIEPUMEHT: U3yUYe€HHE OOpa3llOB HEOPTaHUYECKHUX BEIIECTB,
CBOMCTB COJITHOM KHMCJOTBI; IIPOBEJEHHE Ka4YE€CTBEHHBIX pEaKIU Ha XJIOPUI-UOHBI
1 HaOIIO/IeHWE TIPU3HAKOB MX MPOTEKAHUs; OMNBITHI, OTpakaroliye (QUu3nydecKue M
XMMHYECKHE CBOMCTBA TrajJIOT€HOB M HUX COEJIWHEHUIN (BO3MOXKHO HCIIOJIB30BaHUE
BHUJE€OMAaTEepHaIOB); O3HAKOMJIEHHME C oOpasnaMu XJIOpUJIOB (TaJOreHuI0B);
O3HAKOMJICHHE C OOpa3laMu cepbl U €€ COeTUHEHUSIMHU (BO3MOXKHO HMCIIOJIb30BaHUE
BHUJE€OMaTEepHaIoOB); HAOJIOJAEHUE MIpollecca OOYyrJIMBaHUs caxapa MnoJ JeHCTBHEM
KOHIIEHTPUPOBAHHOU CEpPHOM KUCIOTHI; N3yUEHHE XUMHUECKUX CBOMCTB pa30aBiieH-
HOW CEepHOM KHCIIOTHI, MPOBEJICHHE KAYECTBEHHOM peaklMH Ha Cyilb(paT-uoH u
HabOJroJleHne mnpu3Haka €€ IIPOTEeKaHWs; O3HaKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMH a30Ta, pochopa U UX COCTMHEHUN (BO3MOKHO HCHOJIL30BAaHUE BHUICO-
MaTepHuaaoB), oopaznaMu a30THBIX U (ocPOpHBIX yIOOpEeHUI; MOJTydYeHue, coonpa-
HHE, paclo3HaBaHHWE M H3yUYE€HHE CBOMCTB aMMHaKa; MNPOBEIAECHHE KauyeCTBEHHBIX
peaknuii Ha MOH aMMOHHUSI U (ocdaT-UOH U HU3YyUYECHHE MPU3HAKOB UX MPOTEKa-
HUS, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCJIOTBHI C MEIbIO (BO3MOXK-
HO MCIIOJIb30BaHUE BHAEOMATEPUATIOB); HU3yUYE€HUE MoJejieil KPUCTAJLUIUNUYECKUX
peérok anmasa, rpadura, QyisiepeHa; 03HaKOMIICHHE € MPOLIECCOM aJICOpOIUU
PacTBOPEHHBIX BENIECTB aKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM IIPOTHBOrasa;
noJydyeHue, coOupaHue, pacro3HaBaHUEe U M3yUYCHHE CBOWCTB YIJICKHCIIOIO rasa;
OpPOBEACHUE KAaYEeCTBEHHBIX pEakIMUMi Ha KapOoOHAaT- U CUJIMKAT-UOHBI U M3y4YEeHUE
NPU3HAKOB MX IPOTEKAHMS; O3HAKOMJIEHHE C NMPOAYKIHNEH CHUIIMKAaTHOM MPOMBIIII-
JICHHOCTH; pEelIeHHE dKCIEePUMEHTAIbHBIX 3a/Ja4 1o TeMe «BakHelmne HeMeTanibl
U UX COCAUHEHUS».

Mertanisl ¥ UX COEMHEHHS

OO011as xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METaJIJIOB Ha OCHOBA-
HUM ux nojokeHus B llepumomgnueckoil cucreme xummudeckux sneMeHToB . HW.
MenneneeBa u cTpoeHHust aToMoB. CTpoeHne MeTajuioB. Mertajuindeckasl CBsI3b U
METaJUIMYECKass KPUCTAJUIMYECKasi PEIIETKa. DJIEKTPOXUMHUYECKUN psia Hanpsi-



KeHUN MeTaluioB. PHU3HMYECKHE U XUMHYECKHE CBOMCTBA MeTalsIoB. OOIIME CIOCO-
Ob1 morydyeHusi metayuioB. [loHsATHE O KOPPO3UH METAJLIOB, OCHOBHBIE CIIOCOOBI
3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, AIOPATIOMHUHHK, OpOH3a) U UX
OPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

Hlenounble MeTamibl: MoJjiokeHue B lleprnognyueckoil cucTeMe XUMHYECKUX
anemeHTOB . 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXKJAE€HUE B npupoae. Ou-
3UYEeCKHUEe U XUMHUYECKHUEe CBOMcCTBa (Ha mpumepe HaTpus U kKanus). OKCUabl U THII-
pOKcHIbI HATpUs U Kanusl. [[puMeHeHrne MEeTOYHbIX METAJLIIOB U UX COCANHEHUM.

[lenoyHO3eMeENbHBbIE METAJUUIBI MAarHud M KaJbLUMU: MoJiokeHue B llepu-
OIMYECKOU cUCTEeME XHUMHUYeCcKux 3JjieMeHTOB Jl. M. MeHneneeBa; CTpoeHHUE HX
aTOMOB; HaxoOXJieHue B npupoje. Pu3ndyeckue U XMMHUYECKUE CBOMCTBA MarHusi U
KaJbInsi. BakHeinme coemHeHus Kaabus (OKCUA, TUAPOKCHUJT, COJH). JKECTKOCTH
BOJBI U CITOCOOBI €€ yCTpaHCHUSI.

AOMUHUN: noJiokeHue B [lepruoanyeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB
. 1. MenaerneeBa; CTpOEHHE aTOMAa; HAaXOXJeHHWE B npupoae. Pusnyeckue U Xu-
MHUYECKHE CBOICTBa allOMHUHHsS. AM@OTEepHbIEe CBOMCTBa OKCHJA WU THAPOKCHOA
AJTFOMUHUSL.

Kene3o: nmonoxxenue B llepuoanydecko cucTeMe XUMHUYECKUX AJIEeMEHTOB /[l.
. MenpesnieeBa; CTpO€HHUE aTOMA; HaXOXKIACHUE B Npupoe. PU3NYECKUE U XUMHUYE-
ckue cBoicTBa xene3a. Okcuapl, THAPpOoKcUAbl U conu xkene3a(ll) u xeneza(lll), ux
COCTaB, CBOMCTBA U MOJIy4YECHUE.

XUMUYECKUHN DKCIICPUMEHT: O3HAKOMJICHHE C oOpas3liaMu METa/JIOB M CIjIa-
BOB, UX (PU3UYESCKHUMHU CBOWCTBAMH; HU3yUYCHUE PE3yJIbTAaTOB KOPPO3UH METAIIIOB
(BO3MOYKHO HWCIIOJIb30BAaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS
OKCHJIa KaJIbIIUsI U HaTpusi C BOJAOU (BO3MOKHO HCIIOJIb30BaHME BHUAEOMAaTEPH-
aJIoB); WCCIIEJOBAaHHUE CBOMCTB XECTKOM BOMBI; IpOIlecca TOPEHUs Kejle3a B KHUCIIO-
pone (BO3MO>KHO HCIIOJB30BaHHE BHACOMATEPHATIOB); MPHU3HAKOB MPOTCKAHUS
KavYeCTBEHHBIX pPEaknuii Ha WOHBI (MarHuws, KaJibIHs, AJIFOMUHUS, ITAHKA, K-
neza(Il) wm xenesza(lll), memau(ll)); wHaGmMIOZEHHME U OIMMCAaHUE MPOIISCCOB
OKpalIuBaHUs TUTaMEHH MOHAMU HATPHs, KaJTUs U KaJbIUs (BO3MOXXHO HCIIOIb-
30BaHHE BHAEOMATEPHAIIOB); HCCIEeAOBaHUE aM@OTEPHBIX CBOWMCTB THUAPOKCHUIA
QJIIOMHUHUS U THAPOKCHIA IIUHKA; PEIICHUE YKCHEPUMEHTAIBHBIX 3aJ1a4 O TEME
«Baknernmme MeTauIbl U UX COCIUHCHUSD.

Xumusa u okpyycarowjasn cpeoa

HoBbie maTepuanbl U1 TexHOJIOruu. BemiecTBa 1 MaTrepraibl B HOBCEIHEBHOMU
JKM3HHU 4YeJioBeKa. XUMHS U 3J0pOBbe. be3zonacHoe Mcnojab30BaHUE BEIIECTB U XH-
MHUYECKUX peakiui B ObITy. [lepBas moMoIs Ipu XUMHYECKUX 0XKOrax M OTpaBlie-
HUsIX. OCHOBBI DKOJOTMYECKOW TPaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE
OKpYy>Karolieu cpeabl (mpeaesbHas gonycrtumasi KoHeHTpauus semiects — [1JIK).
Ponpk XxXMHM B pEeOICHUH DKOJIOTHYECKUX MTPOOIIEM.

I[IpupoHble UCTOYHUKU YTIEBOAOPOJIOB (Yrojib, MPUPOAHBIN Ta3, HEPTH),
MPOJIYKTHI UX MEepepadbOTKHU, UX POJIb B OBITY U MIPOMBIIIJICHHOCTH.

XUMHUYECKHUH HDKCOEPUMEHT: H3yUYeHHE OOpa3noB MaTepuasioB (CTEKIIO,
CIUIaBbI METAJIJIOB, TIOJIMMEPHBIC MaTECPUAIIBI).

4. TemaTH4ecKoe NVIAHUPOBAHUE € YKa3aHHEM KOJIMYeCTBAa YacOB, 0TBOJUMBIX HA O0CBOe-
HHe KayK10i TeMbl, B TOM YHCJe C Y4eTOM pado4eil mporpaMMbl BOCIIUTAHUS

8 kimacce
(2 4 B Hezes10, Beero 68 v)
Ne | Tema Kon- | [lesTenbHOCTD YUUTENS C 1(0)

1/ BO y4eToM padbouei




| 4acoB | MpOrpaMMbl BOCITUTAHUS

it
Paznen 1. [lepBoHavanpHbie XuMudeckue moHaTus (20 1)
1 | NpeomeTt XumMun. | 1 o0y XaaTh 0OydarOIUXCs
Posib XMW B )XKN3HU cobmoaaTh Ha YPOKE | hitps://academy-
yenoBeka. Tena wu OPUHLIUNBL  y4eOHOH JAHC- | content.myschool.edu.ru/lesson/
BellecTBa LUMIUIMHBI M caMoopraHu3za- | 9ee6fd8e-cc81-420c-ab3b-7c5¢3a618
2 [MoHaTHMe o MmeTopax | 1 LHUH; TPHUBJIEKATh BHUMA- | https://academy-
MO3HaHUA B XUMNK HHE 00yJarolMXcs K IeH- | content.myschool.edu.ru/lesson/
HOCTHOMY acriekTy | 96cb67f7-9858-4e35-a376-a9c667da
3 | lMpakTnyeckasa pa- |1 U3yYaeMbIX Ha YPOKE SIBIIE-
6ota Ne 1 «IpaBu- HUM, TIOHATHH, TNPHEMOB;
Nna pabotsl B ”"’_’_60' NPUMEHATh Ha YpPOKE MH-
paTopun n npuembi TEPAaKTHBHBIE  (YOPMBI  Pa- | phtins://academy-
Oﬁp&LuEHMﬂ ¢ Ja- 0OTBI ¢ O0y4arOIMMHUCS: content.myschool.edu.ru/lesson/
6opatopHbIM 060- rpynmnoBas pabora Wi pa- | 93666066-14b0-4623-9348-
pyAoBaHuneM>» 0ora B mapax; peaiu3oBbl- | 163elb246aea
4 Yucrtole BewecTtBa 1|1 BaTb BoCIUTATENLHBIC | https://academy-
cMecu. Cnocobbl BO3MOXKHOCTH B Pa3/IMYHbIX | content.myschool.edu.ru/lesson/
pasgesieHna cMecen BHIAX JeSTENBHOCTH 0Gy-| D5788246-b805-421¢-a500-78794f8c
YAIOIIMXCS CO  CloBecHol | NttPs://academy-
(3HaKOBOH) OCHOROIH: content.myschool.edu.ru/lesson/
> | 24899d03-b537-43db-befl1-5de8204c
5 MpakTuieckas pa- || camocTosTeNbHas paboTta ¢
60otra Ne 2 «Pasne- yu4eOHUKOM; pa3BUBaTh Yy
nenue cueced (wa e axroens,
npuMepe  OYUCTKH CaMOCTOSTENIBHOCTb, https://academy-
noBapeHHoun MHALMATUBY TBOPYECKHE content.myschool.edu.ru/lesson/
COﬂM)» ’ af558710-6318-445f-9939-df1520928
CIIOCOOHOCTH
6 | ATOMbI N MONIEKY bl 1 https://academy-
content.myschool.edu.ru/lesson/
20908919-5a02-4847-913f-623b382fd
7 | XMMn4eckmne 1
3J1IEMEHTHI. 3HaKu https://academy-
(cumBoNbl)  XUMUYe- content.myschool.edu.ru/lesson/
CKX 2J1eMeHTOB 4d02584c-e19a-4f65-97f0-bfce8d7f3e
8 [MpocTble N CNoXHble | 1 https://academy-
BelecTBa content.myschool.edu.ru/lesson/
20908919-5a02-4847-913f-623b382fd
9 | ATOMHO-MoneKkynap- |1 https://academy-
Hoe y4yeHue content.myschool.edu.ru/lesson/
1f6414bc-b7a4-4e73-a823-e95db002d
10 | 3aKOH nNOCTOSAHCTBA | 1
coctasa BELLIECTB. :;tntse:nta;a:gi:oc;l edu.ru/lesson/
XMunyeckas cbopMy- 08187608-02b3-4c05-b334-90c71cdd
na. BaneHTHOCTb https://academy-
aTOMOB XVNMWYECKUX content.myschool.edu.ru/lesson/
2J1eMeHTOB 663dc277-9e4f-43b8-af63-9102b8f23
11 | OTHoCUTeIbHaA 1 https://academy-
aToMHasa macca. OT- content.myschool.edu.ru/lesson/
HOCUTEeNbHass MoJe- 7e6f6}7e-5dea6-46df-82b6-e5c6ed877
https://academy-
KyJifipHasA Macca content.myschool.edu.ru/lesson/
d63813a3-2fal-4bel-a2a2-51d64b48
12 | MaccoBass ponsa xu- |1 https://academy-




MMNYeCKOoro »>sJieMeH-
Ta B coeanHeHnn

content.myschool.edu.ru/lesson/
551fb282-dd5c-4b5d-90aa-1d52dfe42

https://academy-
content.myschool.edu.ru/lesson/
527cf9e7-1c21-49a4-866¢-9c20f0al5

13 | Kosim4ectBo Beule- | 1 https://academy-
cTBa. Monb. MOJ'IFIp- content.myschool.edu.ru/lesson/
Has mMacca 38e680fe-524d-472d-a431-935b8a5f8
https://academy-
content.myschool.edu.ru/lesson/
551fb282-dd5¢c-4b5d-90aa-1d52dfed42
https://academy-
content.myschool.edu.ru/lesson/
527cf9e7-1c21-49a4-866¢c-9c20f0al5
14 | dnsnyveckmne n xmmm- | 1 https://academy-
4yeckune aBseHnsa. Xu- content.myschool.edu.ru/lesson/
Mn4yeCkKasa peakuns f8cb6a2c-5e34-41ce-8bc6-388580667
15 | Mpu3Hakm n ycnosusa | 1 https://academy-
npoTeKaHns XNMN- content.myschool.edu.ru/lesson/
YeCKUX peakumnmn 4da7eble-c088-42e8-ae14-bf9ac9al6
16 | 3aKOH coOXxpaHeHus | 1 https://academy-
MaccCbl BelecTB. Xu- content.myschool.edu.ru/lesson/
Muyeckue ypaBHe- €093dccf-40f3-4242-b78a-9f426bbd9
HUS https://academy-
content.myschool.edu.ru/lesson/
b72d5bbf-065c-4c51-be9d-56349d4e
17 | Bblancnenmnsa koaum- |1 https://academy-
yecTBa, Maccbl Be- content.myschool.edu.ru/lesson/
wecTBa MO ypaBHe- €093dccf-40f3-4242-b78a-9f426bbd9
HUSAM  XUMUYECKUX https://academy-
o content.myschool.edu.ru/lesson/
peakumn b72d5bbf-065¢c-4c51-be9d-56349d4e
18 | Knaccngpukauma xu- |1
MUYECKNX peakuun
(coegnHeHuns, pa3- https://academy-
NIOXKeHNA, 3aMelle- content.myschool.edu.ru/lesson/
HNA, O6MeHa) b5cbbe71-093e-492d-be67-c766a95b
19 | M. B. JlomoHocoB — | 1 https://academy-
y‘-IéHbIIZ-IBHLI,VIKJ'IOI'Ie- content.myschool.edu.ru/lesson/
ONCT. O606L|J,eHI/|e " €093dccf-40f3-4242-b78a-9f426bbd9
cncreMatTm3layuma
3HaHUN
20 | ObobweHne  TeMmbl |1 https://academy-
«BelwlecTBa U XuMu- content.myschool.edu.ru/lesson/
4yeckne peakunm» 61b6e260-581b-4da9-bcc7-0dab76ff7
https://academy-
content.myschool.edu.ru/lesson/
b3fal1296-01c6-4771-a9f0-87e57b4e0.
Paznen 2. BaxkHelme npeacTaBuTeNIn Heopranudeckux BeriectB (30 )
21 | Bo3pgyx — cMmecb ra- |1 MPHUBJICKATh  BHUMaHHUC
30B. CocTaB BO34Y- oOyyaromuxcss K 00Cyx- https://academy-
Xa. chnopo,u, — aeMon Ha ypoke content.myschool.edu.ru/lesson/
3J/1IeMeHT 1 NpocToe uHdOpMaIMK, aKTHBM3a- | 1086d0c0-f430-4d90-Obc3-
BewecTBo. O30H LJUH TO3HABATENBHON Hes- 263746fdb06
22 | dusundeckne n xmmm- | 1 https://academy-




YyecKune CBOWCTBaA
Kucnopoaa
(peakuunn okucne-
HUA, ropeHune). lMo-
HATKe 06 okcmpax

23

Cnocobbl nonyvyeHms
Kucnopogna B nabo-
pPaToOPMN N MPOMbILLI-
neHHocTu. MpumeHe-
HUe Kucaopoaa

24

TennoBoun apexkT
XUMNYECKon
peakumu, NoHATHE O
TEPMOXUMUNYECKOM
YPaBHEHUU, IK30- U
SHOOTEPMUYECKUNX
peakumsax

25

Tonnueo (He(Tb,
yrojslb 1 MeTaH).
3arpsa3HeHune so3ay-
xa, cnocobbl ero
npenoTBpalleHns

26

MNMpakTnyeckasa pa-
6ora Ne 3 no Teme
«fMMony4yeHmne n
cobupaHune Kucno-
poaa, nsy4yeHume
ero CcBOMCTB»

27

Booopon — anemMeHT
N NPOCTOe Belle-
CTBO. HaxoxpneHwe B

npupoge

28

dunsnyveckmne n XmMmn-
YyecKune CBOWCTBA
BogopoAa. NMpume-
HeHune Bogopoa

29

MoHATMe o0 Kncnortax
n conax

30

Cnocobbl nony4vyeHuns
Bogopoaa B nabopa-
Topuwn. NMpakTu4de-
CcKasa pabora Nq 4
no teme «IMony4e-
Hue n cobupanmne
Bogoponda, nsy4ye-
HUue ero CBOMUCTB

31

MonspHbIn 06BbEM
ra3oB. 3aKoH ABoOra-

po

32

BblyncneHuns obbé-

TEIbHOCTH OOYyYaroLnX-
csi;  moOyxmath  00y-
Yaromuxcsl coOM0AaTh Ha
YpPOKE TPHUHIUIIBI y4eo-
HOW JUCLUIUIMHBI U CaMo-
OpraHu3aly; OpraHu30-
BbIBaTh  paboty  00y-
YaOIMUXCS C COLUAIBHO
3HAYUMOM HMH(OpMaLueit
[0 IOBOAY IIOJIy4aeMOMt
Ha YpOKE COLMAIbHO 3Ha-
yuMoit nHpopMaryu - 00-
CYXJaTh,  BBICKAa3bIBAThH
MHEHHE; TPUMEHATh Ha
YpOKE  WHTEpaKTHUBHBIC
dbopmbl  paboTel ¢ 00Yy-
YAOLUUMHCA: TPYyNIoBas
pabora wim pabora B ma-
pax; peaan30BbIBATH
BOCIIUTATEIbHbIE

BO3MOXXHOCTH B paziIHy-
HBIX BUJAAX JESATEIbHO-
CTH 00yJaromuxcs;
dopmupoBate 'y  00y-
YAOIIUXCS KYJIbTYpy 370-
poBoro u 0€301acHOTO
o0Opasa Xu3HH;

content.myschool.edu.ru/lesson/
1fala62d-1a6b-4a2a-b0d2-
094227d15a70

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/
fba565eb-ccfc-4cb3-ab51-
77f8760a792b

https://academy-
content.myschool.edu.ru/lesson/
58cce711-1b81-4d4a-8e80-27e051fca

https://academy-
content.myschool.edu.ru/lesson/
58cce711-1b81-4d4a-8e80-27e051fca

https://academy-
content.myschool.edu.ru/lesson/
565f0aac-e363-4e13-8724-e7d83828b

https://academy-
content.myschool.edu.ru/lesson/
d1760e9c-4d36-49b3-b1f5-c6e5ea203

https://academy-
content.myschool.edu.ru/lesson/
€9564d05-abea-455d-9367-
3a872d0dec7b

https://academy-




Ma, KOJIn4yecTBa Be-
LecTBa rasa no ero

N3BECTHOMY KoJin4e-
CTBY BellecTBa Uin

06bLEMY

33

BblyncneHmns obbé-
MOB ra3oB Mo
YpPaBHEHUIO peakLumn
Ha OCHOBE 3aKOHa
06BbEMHbIX OTHOLLEe-
HUN ra3os

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

34

Konmponwvnuas paooma
3a 1 nonyzooue

https://academy-
content.myschool.edu.ru/lesson/
13556db3-1863-4d5e-b13f-bc4a01f8f:

https://m.edsoo.ru/

7f41837c]]

35

AKP, ®dusndyeckume un
XnMmnyeckune
CBOWCTBA BO/Abl

36

CocTaB OCHOBaHUN.
MoHATMe 06 nHOnKa-
TOpax

https://academy-
content.myschool.edu.ru/lesson/
399b02d8-b3b7-4d17-bac6-e088e08b

37

Booa Kak pactesopu-
Tesib. HacbIWeHHble
N HEHaACbILWEeHHble
pacTBopbl. MaccoBas
0019 BelecTBa B
pacTBope

https://academy-
content.myschool.edu.ru/lesson/
658d977a-29ec-4e14-9bd1-cdfdd073c

38

MNMpakTnyeckasa pa-
6ora Ne 5 no Tteme
«lpurorosneHne
pacTBOpOB C onpe-
AeJIEHHOMH
MaccoBoM gosen
pPacTBOpPEHHOIO Be-
wiecrea»

https://academy-
content.myschool.edu.ru/lesson/
296f9a30-eb66-4724-8171-eda3c49b3

39

ObobLieHne TemMbl
«Kucnopopn. Bono-
pon. Bopoa»

https://academy-
content.myschool.edu.ru/lesson/
ab9825ce-7a20-40e7-8294-ad1c5bc4

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

837e87c1-6bc6-432f-b090-c99262488

https://academy-
content.myschool.edu.ru/lesson/
9debad6a-14f5-4d70-8233-c47c742ed
https://academy-
content.myschool.edu.ru/lesson/

be898258-b059-43b1-b888-

40

Okcuabl: cocTas,
Knaccupumnkaums,
HOMEHKJaTypa

7ba34054633d https://academy-

content.myschool.edu.ru/lesson/
6ela27cf-e0fb-441b-98e7-db66df55e

41

Mony4yeHne n xmmu-
YecKune CBOWCTBA

KUCJNTIOTHbIX, OCHOB-
HbIX 1 aMOTEPHbIX

https://academy-
content.myschool.edu.ru/lesson/
b77198d7-0ff1-43ff-9afa-a217fbd494

https://academy-
content.myschool.edu.ru/lesson/
b77198d7-0ff1-43ff-9afa-a217fbd494




OKCUA0B

42

OcHoBaHuA: cocTas,
Knaccngpunkauums,
HOMEHKaTypa

43

MonyyeHmne n xnmu-
YyecKune CBOMCTBa
OCHOBaHUN

44

KncnoTbl: COCTas,
Knaccngpunkauums,
HOMEHKJ1aTypa

45

Mony4yeHmne n xmmm-
yeckume CBOWCTBA
KWUCOT

46

Conu (cpenHune):
HOMEeHKNaTypa,
cnocobbl nony4yeHus,
XNMUn4eckume
CBOMNCTBA

47

MNMpakTnyeckasa pa-
6ora Ne 6. PeLue-
HHUe 3KcnepuMeH-
TaJbHbIX 3a4a4 no
TeMe «OCHOBHbIe
KJs1accbl HEOpraHm-
YyecKux coenunHe-
HUHN»

48

([eHeTn4yeckas CcBSA3b
MeXay KhlaccaMm
HeopraHn4eckux co-
eJVHEeHNIN

49

Pemenue nenouek npe-
BpAILICHUI

50

Ob6obLweHne n cu-
cTeMaTun3auunsa 3Ha-
HU

https://academy-
content.myschool.edu.ru/lesson/
704f2053-ba7d-4e88-9240-ec5047c3a

https://academy-
content.myschool.edu.ru/lesson/
704f2053-ba7d-4e88-9240-ec5047c3a
https://academy-
content.myschool.edu.ru/lesson/
ed900a27-2af0-4c09-b273-a8d554826

https://academy-
content.myschool.edu.ru/lesson/
8a745728-b0c2-4fd7-a4b5-a53a03aa5

https://academy-
content.myschool.edu.ru/lesson/
e5512262-5951-4dc0-9449-c580929fc

https://academy-
content.myschool.edu.ru/lesson/
ba634702-f7e9-4ba2-aa5f-1bd600b01

https://academy-
content.myschool.edu.ru/lesson/
1a488696-3112-4ddc-b835-fa0cf807a

https://academy-
content.myschool.edu.ru/lesson/
ce740c36-5da4-4944-803c-7e38d1de

https://academy-
content.myschool.edu.ru/lesson/
ce740c36-5da4-4944-803c-7e38d1de

https://academy-
content.myschool.edu.ru/lesson/
bf75933f-f74c-45af-8de9-45825e0606
https://academy-
content.myschool.edu.ru/lesson/
48027c6a-b989-44f8-a53a-f01052258

Pazpnen 3. [lepuoanueckuii 3axkoH u [lepuoanueckas cucrema xuMudeckux semenToB . 1. Menne
Ba. CTpoeHue aToMoB. XUMHUYeCKas CBsi3b. OKUCIUTEIHbHO-BOCCTAHOBUTENbHBIE peakuuu (15 1)

51

lMepBble MONbITKU
Knaccngpumkauumm Xu-
MWYECKUX  3dJ1IeMeH-
TOB. MoHATKe 0]
rpynnax CXOAHbIX
3/IEMEHTOB

1

52

Mepuoamnyecknmn
3aKOH n lNepuoanye-

CKad cncremMa XmMMun-

MpHUBJIEKaTb  BHUMAaHHE
oOyyaromuxcs K 00CyXk-
JAEMOU Ha ypOKe
uHpOpMaLIUK, aKTUBHU3A-
UM II03HABaTEJILHOM Jes-
TEJIBHOCTH  OOYYarOIIHX-
csi;  moOyxmate  00y-
Yaromuxcsl coO0aTh Ha

https://academy-
content.myschool.edu.ru/lesson/
4d3fb871-b36f-4¢15-9f78-
1e95ab89c35f

https://academy-
content.myschool.edu.ru/lesson/
edd298d0-0587-4343-b208-




YeCKUX 3JIeMeHTOB
0. . MeHpeneesa

53

Mepuodbl, rpynnsbl,
noarpynmnsbl

54

CTpoeHne aTOMOB.
CocTas aTOMHbIX
agep. 13otonbl

55

CTpoeHune 3/1eKTPOoH-
HbIX obonoyek
aTOMOB 3JIEMEHTOB
Mepunoonyeckon cu-
ctembl 1. N. MeHpe-
NleeBa

56

XapakKTepuctuka xu-
MMNYECKOro 3J1eMeH-
Ta MO ero noJsoxe-
HUO B [lepuogunye-
ckonm cucteme . W.
MeHpeneeBa

57

3Ha4veHune [lepuonn-
4YeCKOro 3akoHa Aans
PasBUTUSA Hayku w
npaktukn. . W.
MeHpoeneeB — Yy4é-
HbIN, neparor "
rpa>kAaHuH

58

dneKTpooTpuLa-
Te/NIbHOCTb aTOMOB
XUMUYECKUX
3JIEMEHTOB

59

MoHHaa xuMmnyeckas
CBA3b

60

KoBaneHTHad no-
NApHaa XmMuyeckas
CBSA3b

61

KoBaneHTHada Heno-
NnapHaa XxXmMmunyeckas
CBSA3b

62

CTeneHb oKUcCeHnsa

63

OKncnmnTenbHO-
BOCCTaHOBUTEJIbHbIE
peakuunm

64

OokuncnutTenn "
BOCCTAaHOBUTENN

65

O606LweHune
«CTpoeHune

TeMbl
aToMa.

YpOKE MPHUHLHUIBI Yy4eO-
HOM JAMCUHUIUIMHBI U CaMO-
OpraHM3alyy;  IPHUBIE-
KaTb  BHUMaHue  00y-
YaOIIUXC K LEHHOCT-
HOMY aCIIEKTy M3y4aeMbIX
Ha YPOKE SIBJICHUH, IIOHS-
THM, TTIPUEMOB;
peajin30BbIBaTh

BOCIIMTATENbHbBIE
BO3MO>XHOCTH B Pa3IMUYHBIX
BUJAX JIE€ATEILHOCTH 00y-
YaIOIIUXCS; OPraHU30BbI-
BaTh B PAMKaXx ypoka
IIPOSIBJIICHUS] aKTUBHOU
KU3HEHHOU TMO3UIINH 00Y-
YaroIIMUXCs

be652591722d

https://academy-
content.myschool.edu.ru/lesson/
edd298d0-0587-4343-b208-
be652591722d

https://academy-
content.myschool.edu.ru/lesson/
62al1bb70-314d-4f30-986d-
16e4ccedfbfa

https://academy-
content.myschool.edu.ru/lesson/
39acd92c-c085-4bbb-alca-
5381903204d2

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.e-
du.ru/lesson/26704b07-306f-4eea-b6
07ef4b45928e

https://academy-content.myschool.e-
du.ru/lesson/5d6ec675-8622-4130-ab
3daac2be38d0

https://academy-content.myschool.e-
du.ru/lesson/26704b07-306f-4eea-b6
07ef4b45928e

https://academy-content.myschool.e-
du.ru/lesson/26704b07-306f-4eea-bb
07ef4b45928e

https://academy-content.myschool.e-
du.ru/lesson/b9aeaa8a-fbac-4726-b6c
9533¢98f3fa2

https://academy-content.myschool.e-
du.ru/lesson/86bb4d13-c935-4a14-ba
2e492f9bd88e

https://academy-content.myschool.e-
du.ru/lesson/387f490b-5d6b-4831-b2
374c2f39102f

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




XnMmyeckas CBA3b»

5714ad33-9594-4fd7-8448-db8b1846

66 | O600IIEHNE Kypca XH- 1 pasBuBarh y oOyuarommxcsa | https://m.edsoo.ru/7f418
MuHU 8 Kjacca MTO3HABATEIIbHYIO aKTHB-
67 | Ilpomesicymounan am- 1 HOCTb, CaMOCTOSITEJIbHOCTD,
mecmanui no xumuu 3a WHUIIMATUBY,  TBOPYECKHE
Kypc 8 knacca crocoOHoCcTH;  (OPMHPO-
68 AHflJII’B IIPOMEKYTOU- 1 BaTb y  OOy9arommxcs
HOM aTTeCTAllHH KyJbTYpPY 3I0POBOTO U 0€3-
OIMaCHOTO 00pa3a KU3HU;
Bcero 68u.
9 kiacc
(2 4 B Henet0, Beero 68 )
Ne | Tema Kon- | JlesTenbHOCTh yUUTENSA C yUe-
/11 BO Ya- | TOM pabouel mporpaMmMbl
COB BOCIIUTAHUS
Pazpgen 1. BemecTtBo 1 xumudeckue peakuu (17 1)
1 Mepunoanyecknmn 1 MPUBJIEKaTh BHUMaHUE O00Yy-
3aKOH. [le pnoan- YJarMIIuXcsa K 060y>Kz(aeM0171 Ha
yeckad  cuctema ypoke uH(pOpMaIuHy, AKTHBH- | | academy-
XNMUNYECKUX 3aMH  TIO3HABATENBHOM NI~ | onvent myschool.edu.ru/
anemeHToB H. W. TENIBHOCTH O0YHAKOIMXCS; TI0- | |esson/e5f2e5da-8588-4081-
MeHpoeneeBa OyzmaTb O00y4aromuXcsi CO- | 9741-a3c13edd696d
2 3aKoOHOMEpPHOCTHN 1 Oo/IaTh Ha yPOKE MPUHITUITBI
B N3MEeHEeHNn y4eOHOU TUCIUILTUHBI U CaMO-
CBONCTB XUMUYe- OpraHu3aINH; MIPUBJIEKATH
https://academy-
CKUX 3JIEMEHTOB BHUMAEME ODydalommxcs K content.myschool.edu.ru/
NnepBbIX TPEX mne- LICHHOCTHOMY aCHCKTY | |esson/6e136259-0b9f-44a4-
pnoaoB M3Y4aEMbIX HA YPOKE SBICHUM, | 9892-4a0d5d05ef27
3 KﬂaCCI/I(DI/IKaLI,VIFl nii HOH;[TI/IP'I, MIpuUEMOB; HWHHUIIUHN-
HOMEHKNaTypa poBaTh 0OydaroImKUXcs K 00- httF’tS:/{(acade:‘y'l dury/
content.myschool.edu.ru
HeopraHN4Yecknx CYKACHMIO, BHCKagHBgHmO lesson/81f9eala-d0c5-4ebe-
BELLLeCTB CBOCTO  MHCHMA,  BLIPAOOTKE | 5733 3fe0ef24a6fe
4 BUabl XUMUYECKON | 1 CBOEro K OTHOIIEHHUS IO TI0-
BO mosyyaeMoii Ha ypoke | Nttps://academy-
CBA3M U TUMbI KPU- Ay y yp
COLMATHHO SHATAMOIL content.myschool.edu.ru/
CTaNNN4eckmx HHQOPMAIIM; TIHMEHATS Ha lesson/fadbf790-931f-4385-bdd6-
pewéToK pMalluu; Tip 5b80eab40935
3 BxonHasn 1 ypoke WHTEPaKTUBHbBIC
KOHTPONILHAS (I)OpM'BI paboThl ¢ 00ydYaromu-
pabota 3a Kypc MHCA: MHTCILTCKTYAIBHBIC | Whs: //m . edso0.ru/
8 knacca MrPEL, CTUMYIMPYIOUHC | 7£412636
MO3HABATENIbHYI0 MOTHBAIIHIO
6 | Knaccnpmnkauuma 4
oOydaromuxcs;  peaqTu30BbI-
XNUMNYECKNX
eakUWii no bas BaTb BOCIIUTATEJIbHELIE https://academy-
Jp-“/'l_lHI:'M n MEHa BO3MOKHOCTH B Pa3jIN4HbIX content.myschool.edu.ru/
P BHIAX IESATEIBHOCTH  00Y- lesson/73cfefbd-cfb6-4e9f-992d-
Ilfla M YalOMIMXCS;  MPOEKTUPOBATH ;;29!.3/8/ee62fb
7 OHdATNME O CKOpO: 1 CUTYaUun U cOOBITHA, pa3- ps://academy-
cTun XVMNYECKON BEBAIOINE  KyIBTYDy  IIe- content.myschool.edu.ru/
peakLuu. MoHs- lesson/66256d83-2d71-4b3a-

TNne 0 roMoreHHbIX

pe)KI/IBaHI/Iﬁ U ICHHOCTHBLIC

ab7b-5da241324b8f




N reTeporeHHbIX
peakLmnsax

MoHATNEe o0 XuMwu-
4YeCKOM paBHOBe-
cun. daKTOopHlI,
BAMgOLWmMe Ha
CKOPOCTb XUMU4e-
CKOM peakuum un
noJioXKeHne XUMun-
4YeCKoro paBHOBe-
cns

OoKncnmnTenbHo-
BOCCTaHOBUTEJIb-
Hble peakuunu

10

Teopus N1eK-
TPOJINTUYHECKOWN
anccouymaumnn.,
CnnbHble wn cna-
Oble 31eKTPONTHI

11

NoHHbIe ypaBHe-
HUS peakuunn

12

CocTraBiieHue HMOHHBIX
ypaBHEHUU

13

XnMmnyeckue
CBOMCTBA KWUCNOT
M OCHOBAHMUN B
cBeTe npencras-
neHun o6 anek-
TPONNTNYECKON
anccounaumm

14

XnMmmyeckune
CBONCTBa COJIEN B
cBeTe npencras-
neHun o6 anek-
TPOSINTNYECKON
anccounaumm

15

NoHATME O runa-
ponnse conen

16

MNMpakTnyeckasn
pabora No 1.
«PeLwleHne 3Kc-
nepuMeHTasb-
HbIX 3apa4»

opueHranmu pebenka; Opra-
HU30BBIBATH VTS 00y-
YaIOIIMXCS CUTyallUl KOHTpPO-
T W OICHKU (KaKk Y4YeOHBIX
JOCTIDKEHHIT OTMETKaMHM, TakK
U MOpAJIbHBIX, HPABCTBEHHBIX,
IPAKJIAHCKUX IIOCTYTIKOB);
OpraHHU30BbIBATH rpymnmno-
Bble  (popMbl yueOHOH mes-
TEIBHOCTH, (OPMHUPOBATH ¥
oOyyaromuxcs KyJIbTypy 3710-
pOBOTO u 06e30macHOTO
oOpasa XU3HU

https://academy-
content.myschool.edu.ru/
lesson/f68b3764-33e0-479f1-
9276-86ad520fd687
https://academy-
content.myschool.edu.ru/
lesson/8d3e66bc-63a8-4935-
aea5-9d4ebc1243e5

https://academy-
content.myschool.edu.ru/
lesson/e3c5ce58-baf7-46ec-
b763-69ba4664990e

https://academy-
content.myschool.edu.ru/
lesson/76ee69bb-9df2-4470-
82ec-26957b8b25c0
https://academy-
content.myschool.edu.ru/
lesson/5159b841-5603-45eb-
8dle-783a6de3d26a

https://academy-
content.myschool.edu.ru/
lesson/659c574b-8a01-45e0-
a2397-18505ac007ec

https://academy-
content.myschool.edu.ru/
lesson/659¢c574b-8a01-45e0-
2397-18505ac007ec

https://academy-
content.myschool.edu.ru/
lesson/47d6af1b-698a-4050-
8872-a5372d5ab4ae
https://academy-
content.myschool.edu.ru/
lesson/7314e9f1-d359-4671-
b515-1eda85615713

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/22be6efd-b011-429b-
b0d0-a6782513e849




17 | ObobweHne n cu-| 1 https://academy-
cTemMaTusauus content.myschool.edu.ru/
3HaHN lesson/eb16803d-54e5-4f63-

bc8e-93ecbdbal0155

https://academy-

content.myschool.edu.ru/

lesson/0072cdc7-ac1d-44dd-

89¢7-9f1d1eb70b20
Paznen 2. Hemeramisl u ux coequaeHus (25 )

18 | Obwas xapakTe- |1 IpUBJIEKaTh BHHUMaHUE O0y-
pucTunKa rano- YaroMIMXCS K 00CYX AaeMOH Ha | https://academy-

FeHOB. Xnmmnye- ypoKe I/IH(bOpMaLII/II/I, AKTHUBHU- | content.myschool.edu.ru/
CKne CBOMNCTBa Ha 3allun HOSHaBaTeHBHOﬁ nest- |ESSOn/b6086€d4-e33e-499f-
npmnMmepe XJsopa TETBHOCTH OOYYAIOMIIXCSL; [O- 8ce6-eb946e07acde

19 | Xnoposogopoga. 1 Gykaath OGyHAIOUIMXCS  CO- https://academy-
CongHasd KNCNOTA, content.myschool.edu.ru/
XUMUYECKUE GimostaTh Ha YPOKE HPUHLMIBI | oson/64fd0eTe-75b9-40f7-

N Y4eOHOI IUCUMIUIMHBL U CaMO- | a675-cf7e62aad0e2
cBOMUCTBa, MNnojiy4ye- .
OpraHuszaliy;, WHHIUUPOBATh | https://academy-
HUE, NPUMEHEHNE 00y HarOIIIXCS K 06Cyx- content.myschool.edu.ru/
JIEHHIO, BEICKA3EIBAHHIO lesson/6f438d84-47ff-4fa2-a144-
15c7e0ece24c
CBOET0 MHEHHUS, BBIpAOOTKE
20 | lMpakTn4yeckasn 1
CBOETO K OTHOIIIEHHS IO IIO-
pabora Ne 2 no BOJly IMOJYy4aeMOMl Ha YypOKe
reme  «lony4e- COLIMAJILHO 3HAYUMOU https://academy-
Hue COJIAHOHUN content.myschool.edu.ru/
KMCNOTbI, U3yye- UHQOPMALIH, [PUMEHATD HA | |oocn /oasgedb-24b8-48de-
HHUe eé CBOUCTB» YPOKC WUHTCPAKTUBHBIC | 8307.edb0b851cab9

71 | Belumcnenus no |1 ¢dbopMbI paboTHl ¢ 00yYarOIIU-
ypa BHEeHnaM XN- MUCH: HWHTCJIJICKTYAJIbHBIC
MUYECKUNX WTPBI, CTUMYJIUPYIOLIHE
peaKLl,I/||7|, ecin [I03HABATEJILHYI0 MOTUBALMIO | https://academy-
oaOuH W3 peareH- o0ydaronuxcs; MHUIUUPOBATh content.myschool.edu.ru/
TOB OaH B M3bbIT- U TNOJJEPKUBATH HUCCIENO- | lesson/51e2d5cf-2222-490b-
Ke BaTEJbCKYIO nesTeabHOCTh | 8dc0-f87fcc8772b6

22 | Obwas xapakTe- | 1 00yJaromuxcs B paMKax pea- httpsz//acade:\"l e/

- content.myschool.edu.ru
gs;mz?rp%ﬁ:% Hsalii UMK MHAHBUAYaJlb- Iesson/f92\(/ea7c9-e3a6-4195-
HBIX nu r‘pyHHOBHX HCCJIC- b341-a61e3e2490d3

23 | AnNoTpOnHbIe 1 JIOBATEIbCKUX ITPOEKTOB, YTO
Moauukaumm JacT O0yYaromMMcs BO3MOXK-
cepbl. Haxoxpe- HOCTb IpUOOPECTH HABBIK
HMe cepbl N eé co- CaMOCTOSTCIIBHOI'O  PCIICHUSA
e.ﬂ.l/lHeHVlVlXB npwu- TEOPETUYECKOI MPOOIEMBI, https://academy-
poAe. VII:M/IHG- HaBBIK ~ I'CHCPHPOBAHH:A H | content.myschool.edu.ru/
CKne CBONCTBa opopMIeHHsT  COOCTBEHHEIX | lesson/f92ea7c9-e3a6-4195-
Cepel ueil, HaBBIK yBaxkuTenbHoro | P341-able3e2450d3

24 | Ceposoaopoda, 1 OTHOLICHHS K YYXXKUM HJIEAM, | https://academy-
CTpoeHue, un3n- opopmieHHEIM B paboTax | content.myschool.edu.ru/
HeCKne n xuMmn4e- JIPYrHX HcCTenoBaTeneii, Ha- | lesson/fd25bad5-73b0-44d5-
CKMne CBONCTBa BEIK LVOIMYHOIO BEICTVILIC- 9db8-0ce613a77ba5

25 | Okcmabl cepbl. | 1 y y https//academy-

CepHasa KucnoTa,

HUSL ~ Tepel  aydUTOpHEi,
apryMEHTUPOBAaHUA M OTCTa-

content.myschool.edu.ru/
lesson/d4e05dbf-2615-4c45-




dunsnyeckme n xu-
Mu4yeckumne
cBOWCTBa, nNpuMme-
HeHue

26

XmMpnyeckune
peakuun, nexa-
wnue B OCHOBe
MPOMbILLNIEHHOr O
crnocoba nonydye-
HUSA cepHowu
KNUCNOTbl. XMMn4e-
CKOe 3arpsizHeHue
OKpYy>KatoLien
cpenbl coepuHe-
HUAMUN Cepbl

27

BbluncneHune
MaCCOBOW nonn
BbiX04a MNpoAyKTa
peakyun

28

Obwaa xapakTe-
pUCTUKa 3/1eMeH-
T0B  VA-rpynnsl.
A30T, pacnpocTpa-
HeHne B npupoge,
dpunsnyeckme n xu-
MUnyeckune

CBOWCTBa

29

AMMUak, ero u-
3n4ecKmne N XnMMmn-
Yyeckue CBOWCTBA,
rnoslydyeHne v npwu-
MeHeHune

30

MNMpakTnyeckasn
pabora N: 3 no
Teme «llonyye-
Hue aMMuaka,
u3y4yeHume ero
CBOMUCTB»

31

A30THada KucnoTa,
eé (usmyeckne wu
XMmnyeckune
CBOWNCTBaA

32

Ncnonb3oBaHue
HUTPaATOB U CONeNn
aMMOHMA B Kade-
CTBE  MWHepasb-
HbIX ygobpeHun.
XuMunyeckoe
3arps3HeHune
OKpYy>KatoLien
cpenbl coeguHe-

VMBAaHMUS CBOEH TOYKHU 3PCHUS;
pEann30BbIBATh BOCIIH-

TaTeJIbHbIE BO3MOYKHOCTH B
Pa3IMyYHBIX BHJAX JESATEIIBHO-
CTH O0YyYarolMXcs; OpraHu30-

BbIBaTb B paMKaxXx Yypoka
MPOSIBIICHUS AKTUBHOU
KU3HEHHOW mo3unuu  o0y-
YaloMIUXCS  OPraHU30BHIBATH

WHIUBHyalbHbIE W TPYIHIIO-
Bble ()OpPMBI yueOHOM /1esATeNb-
HOCTH; pa3BUBaTh y 0O0y-
YAIOIUXCA  O3HABATENIBHYIO
aKTHBHOCTb,  CaMOCTOSITEIb-
HOCTh, WHUIIMATUBY, TBOpYE-
CKHE€ CIOCOOHOCTH; (HOPMHPO-
BaTh y OOYYaIOUINXCS KYyJbTY-
Py 3I0pOBOTO H 0E3011acHOTO
o0Opasa XKu3HH;

9a39-6aa664355136
https://academy-
content.myschool.edu.ru/
lesson/11bd3e9c-746d-4818-
b2bb-19c31cfde013

https://academy-
content.myschool.edu.ru/
lesson/b44f706e-efe8-4ecb-
b626-ff9710eea806
https://academy-
content.myschool.edu.ru/
lesson/9588fc67-14f3-4346-b2cc-
8ec54cl6b6al
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/7d4d7a30-3c8e-4ea9-
a5b0-c9cf7c36a42f

https://academy-
content.myschool.edu.ru/
lesson/b7e6133e-4c01-4e2f-
8888-64416de798d4

https://academy-
content.myschool.edu.ru/
lesson/61b70096-859a-42a5-
9f39-fécce232476b

https://academy-
content.myschool.edu.ru/
lesson/7cc90152-504c-44ba-
9dd2-ab4féb3c2d86

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




HUAMMN a3oTa.
KoHTponbHasa
pabora 3a 1 no-
nyrogme.

33

docop. Okcnpg
doccopa (V) wn
dochopHan

Kucnorta, dusnye-
CKne un xXumunye-
CKune CBONCTBA,
rnosiy4yeHume

34

Wcnonb3oBaHune
dochaToB B Kaye-
CTBe  MUWHepab-
HbIX  ygobpeHun.
3arpasHeHue npu-
poaHomn cpeabl
dochaTamm

https://academy-
content.myschool.edu.ru/
lesson/32660a47-4080-456b-
a005-4bc477563aal
https://academy-
content.myschool.edu.ru/
lesson/cde32b7e-8b4c-4d10-
8889-349a85hb995b5

35

Yrnepopn, pacnpo-
CTpaHeHune B npu-
poae, pusnye-
CKNe n xmmmnye-
CKne CBOWNCTBa

https://academy-
content.myschool.edu.ru/
lesson/ae102691-936a-42dc-
8629-3003a772c746

36

Okcungbl yrne-
pona, nx pusnye-
CKne n xmmmnye-
CKne CBONCTBA.
JKonormnyeckmne
npobnemsl, CBS-
3aHHbIE C OKCU-
oom yrnepoga (1V)

https://academy-
content.myschool.edu.ru/
lesson/02e87919-08b3-4f95-
bb96-2b66fee4d526

37

YronbHasa KNCNoTa
n eé conn

https://academy-
content.myschool.edu.ru/
lesson/52ale7be-12c9-4al6-
8953-4d1cec58396b

38

MNMpakTnyeckasn
pabora Ne 4 no
Teme "lMonyye-
Hue yrne-
KMucJsioro rasa.
Ka4yecTBeHHasn
peakumsa Ha
KapboHaT-uoH"

https://academy-
content.myschool.edu.ru/
lesson/78ad63f8-6e16-4cbe-
bald-4cfcf033clde

39

[MepBOHa4aNbHbIE
noHATMA ob opra-
HU4YeCckKunx Belle-
CTBaX KakK O COo-
eAVHeHnax yre-
pona

https://academy-
content.myschool.edu.ru/
lesson/ab5d6455-a0ea-4f28-
8617-07a52ad8f618

https://academy-
content.myschool.edu.ru/
lesson/579aabf2-3852-435f-9¢c34-
bal273fd9a7a

https://academy-
content.myschool.edu.ru/
lesson/cf9b895b-ceca-4c46-9fd9-
3d5ad2a3a8a2




40 | KpeMHum n ero 1 https://academy-
coeiHeHus content.myschool.edu.ru/
lesson/40740cc9-19ea-472e-
ab4f-ade3dad50168
https://academy-
content.myschool.edu.ru/
lesson/Oeea7ea0-768b-4503-
98b3-dac24d52e906
https://academy-
content.myschool.edu.ru/
lesson/bc504edc-09be-4818-
b9c4-17f6fb48e30a
41 | MpakTn4yeckasn 1
pabora N 5.
PeLwweHue 3Kc-
nepnuMeHTallb-
HbIX 3a4a4 no
TeMme «Ba>kHen- https://academy-
wine Hemertanibl content.myschool.edu.ru/
n nx coegnHe- lesson/542fbae4-bed1-463f-a2f8-
HUsA» ec775877b977
42 | ObobuweHne Tembl | 1 https://academy-
«Ba)xkHenwmne content.myschool.edu.ru/
HeMeTa bl U NX lesson/4¢c205d97-ba74-40ee-
coeUHeHnA» acec-395cd2456f19
https://academy-
content.myschool.edu.ru/
lesson/d9ed76cc-4eed-488b-
aabl-dacfb9883eda
Paszgen 3. Metannel u ux coequaenus (20 1)
43 | Obwas xapakTe- |1
MpUBJIEKaTh BHUMaHUE O00Y-
PNUCTUKa XnMun4ye- o
CKUX  SNEMEHTOB Yalommxcsi K 00CyxaaeMoi
— MeTasuoB. Me- Ha Ypoke
Tannamyeckas nH(pOpMaIuK, aKTUBU3AIUU
CBS13b N MeTanlu- IIO3HABATCIIbHON ACATECIIb-
yeckasd KpucTan- HOCTH O6y‘laI-OI_I_II/IXCSI; Io-
NINYecKan peLléT- Oyx1ath OOYYAIOIIMXCS CO- | httns://academy-
Ka. dusnyeckune Omonate Ha YPOKE€ INpUHIIU- content.myschool.edu.ru/
CBONCTBa MeTan- I1bI yqe6Hoﬁ OUCHUILUINHEI U lesson/3e098831-e7b6-4fa5-
J10B caMOOpraHu3aliy; UHUIHH- 8743-6cc446e18abb
44 | XumMmn4yeckune 1 poBaTh 00ydYarOImuUXcs K 00-
CBOWCTBa MeTas- CYKIIEHHMIO, BBICKA3bIBa-
J10B. 311eKTpOXM- HHIO  CBOETro MHEHHS, BBI- | https://academy-
MNYeCcKnin 3 pan paboTKe CBOEro K OTHOIIE- content.myschool.edu.ru/
HarnpsaxeHmnm mMe- HUSA TI0 TIOBOLLY HonyqaeMOﬁ lesson/902a45c5-6df5-418a-
Tannos Ha YpOKe COIMATBHO 3HA- ba03-67calf76f1la3
45 | Obwme cnocobesl |1 " , ,
YUMOW HWH(pOpPMAIMH;, TIPH- https://academy-
_ngﬁ::r-'Mﬂcnnal\Basj MEHSITh Ha ypOKe I/IHTep- COﬂtent.mySChOOl.edu.rU/

BblyncneHwns no
YPaBHEHUAM  XU-

MN4YeCKnx

akTUBHBIC (POPMBI  PAOOTHI
¢ 0OyyaromuMucs: BKIIIO-
YeHHEe B YPOK HIPOBBIX

lesson/08c4849b-39a4-477e-
a190-91167c1f8674




peakuun, ecnun

OOWH N3 peareH-
TOB cooepXxuT
npumecm

46 | [loHATHME O KOppOo-
31 MeTa1IoB

47 | lLleno4Hble Me-
Tannbl

48 | OKCnabl W runa-
poKcuabl HaTpuUs
n Kanusa

49 | Weno4yHo3emenb-
Hble MeTananbl -
Kanbuum w” Mar-
HUI

50 | BaxxHenwne  co-
eNHeHns
Kanbuus

51 PeweHune 3agay Ha Bblumc-
NeHnA No ypaBHEHUAM XWU-
MMUYECKUX peakuun, ecnu
OAWH U3 peareHToB AdaH B
n3bbITKe nnun coaepxkuT
npumecu; MaccoBom [0NU
BbIXO4a NPOAYKTa peakunn

52 | XXéCTKOCTb BOAbl
n cnocobbl eé
yCTpaHeHus

53 | MpaKkTn4yeckas
pabora Ne 6 no
Teme ")XKécrt-
KOCTb BoAbl M
MeToAabl eée
ycTpaHeHus"

54 | ANOMUHUI

55 | AMboTepHble
CBOMCTBA OKCUAa
n rmngpokcuaa

56 | Xeneso

57 | OKcuasbl, rmao-

pokcnabl ©n COJIN

npouenyp, KOTOpBIE

MOMOTAOT  YCTaHOBIICHUIO
NOOpOXKENaTeNbHOH  aTMO-
chepsl BO BpeMs YypOKa;
OpPraHu30BBIBAaTh  II€(CTBO
3pyAUPOBAHHBIX 00y-
YAIOMIMXCS HAJ WX HEyCIe-
BaIOIUMU OJTHOKJIACCHHU-
KaMH, JaroIiee 00yqaromum-
Ci COLUMAJIbHO 3HAYMMBIN
OMBIT  COTPYJIHUYECTBA U
B3aMMHON MOMOIIH; peau-
30BbIBaTh BOCIHTATEIbHbBIC
BO3MOXXHOCTH B Pa3iIHUHBIX
BUJAX JESATENbHOCTH O00Yy-
YArOIIMXCS; OPTaHU30BBIBATH
B paMKax ypoKa MPOSIBICHUS
AKTUBHOMW >KU3HEHHOM IMO3U-
MK 00yYarouuxcsi; OpraHu-
30BBIBaTh HHIUBUIYaJTbHBIC
U rpynnoBbie (HOpMbl yued-
HOM JIeSITEIILHOCTH,
BbIKa3aTh CBOMl HWHTEpEC K
YBIICYCHUSIM, MeuTaM,
KU3HEHHBIM IJIaHaM, TMpO-
oJsieMaM nerei/ 00y-
YAOMIMXCS B  KOHTEKCTE
CoJIep>KaHus yueOHOro
npeaMeTa; pa3BUBaTh  00y-
YAFOIINXCS II03HABATEIb-
HYI0 aKTUBHOCTH, CAMOCTOSI-
TEIHHOCTH, WHUINATHBY,
TBOPYECKHE  CIOCOOHOCTH;
¢dbopMupoBaTh y o0y-
YaoMIUXCS  KYJIbTYpYy 3[0-
poBoro U  0Oe30macHoro
o0Opasa Xu3HH

https://academy-
content.myschool.edu.ru/
lesson/3d110449-569d-4da7-
8e18-2474aed96fdf

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

https://academy-con-
tent.myschool.edu.ru/lesson/
dbfb6fc3-eb3e-4d6c-8965-
baaaad574020

https://academy-
content.myschool.edu.ru/
lesson/bfc77662-9cfe-4240-856e-
de5af5b62cf3

https://academy-
content.myschool.edu.ru/
lesson/a4452dab-4cd2-42f4-
aa49-ad598f68fed4

https://academy-con-
tent.myschool.edu.ru/lesson/
945e5e8e-3770-4396-bef8-
f110f22d14f4

https://academy-
content.myschool.edu.ru/
lesson/945e5e8e-3770-4396-
bef8-f110f22d14f4

https://academy-con-
tent.myschool.edu.ru/lesson/
8f9ea2f6-5ca2-47bf-87f2-
975545b3c948

https://academy-
content.myschool.edu.ru/
lesson/f44e6ab0-fda3-4055-8fff-




xenesa (II) n xe-
ne3a (I)

299411f84bec

58 | O6obweHne n cm- |1 https://m.edsoo.ru/
cTeMaTusaums 7f41a636
3HaHUN

59 | MpaKkTn4yeckas 1
pabora No: 7.
PeweHune 3KcC-
nepnuMeHTallb-
HbIXx  3ana4 ",,o https://academy-
Teme «BaXHen- content.myschool.edu.ru/
wue Merasibl U lesson/7222b10c-2d4b-401d-
UxX coeanNHeHuUus» 90b8-b24530874d0c

60 | Bbluncnenuns no|l https://m.ed-
YPaBHEHUAM  XU- 500.ru/7f41a636
MNYeCKnxX
peakuun, ecnn
OOVH W3 peareH-
TOB AaH B U30bIT-
Ke Nnnn CcooepXxnTt
npuMmecu.

61 | Beluucnenuns 1 https://m.edsoo.ru/
MaCCOBOM nonun 7f413636
BbiXOO4a MNpoAyKTa
peakumnmu

62 | O6obweHne n cm- |1 https://m.edsoo.ru/
cTeMaTusaums 7f41a636
3HaHUN pa3gena
«MeTansbl u ux co-
€ IUHECHMS »

63 | O6o0Omenne  Kypca | 1 https://m.edsoo.ru/
XUMMH 3a 9 Kiacc 7f41a636

64 | Hmozoeasn 1
KOHmMpPOJ1bHaAA pa-
ooma 3a 9 Knacc

65 | AHalM3 KOHTPOJIbHOM | |
pabOTHI.

Paznen 4. Xumust u okpysxaromas cpeaa (3 4)

66 | BewecTBa 1 maTe- | 1 MIpUBJIEKaTh BHUMAHNE 063:— https://academy-
pvanbl 5 B ToBce- Yarommxcs K 00cyk1aeMoil Ha content.myschool.edu.ru/
AHEBHOU  XXN3HW ypoke uH(popManuy, aKTUBH- | lesson/cb5ef102-7¢c42-4fch-a89f-
4yeJZ10BeKa 3alliy IIO3HABATECILHOU I€s- 580ec2234cd0

67 | XmuMmn4yeckoe 1 TETBHOCTH O00YyYarOIIUXCS; 110~

https://academy-

3arpsasHeHune 6y)K’uaTL 06y‘{aIOH_[I/IXC5I co- content.myschool.edu.ru/
Opr)Ka*OU-leM Omonath Ha YPOKE IPpUHIIHA- lesson/6d721d3d-03ef-43e6-
cpenbl IIbI yqe6H0171 JUCHUIITIMHBI 1 bd63-c982d34d1836

68 | Ponib  xXmmMun B|1 CaMOOPraHu3aIluy; BbIKa3aTh https://academy-
peLleHnmn 3KO- CBOM MHTEPEC K yBIICUCHHUSM, content.myschool.edu.ru/
NOrNYecKnx npo- MeYTaM ; ¢)OpMI/Ip0BaTB y lesson/147344d0-7010-44ce-
61eM 00y 4arOIINXCsl KyJIbTY- ab6a4-9a78b85f4b44

pY 310pOBOT0 M 0E30MaCHOI0




o0pasa KU3HH

Bcero

68 u.




