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AHHOTAIIUS K PABOYEM ITIPOTPAMME YUEBHOI'O IPEIMETA «XAMMSI.
BA3OBbII YPOBEHb»

Pabouas mporpamma yue6Horo npeamera «Xumusi. bazoBbrit ypoBeHb» (Haee — pabodast
nporpamMMa) pa3paboTaHa B COOTBETCTBUM CO cleAylomed oQUIMaIbHONH IMPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— IIpuxazom Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «OO6 yTBep»)aeHUU
(denepaabHOrO  rocylapcTBEHHOro  00pa30BaTENBbHOIO  CTaHJapTa OCHOBHOTO  OOIIEro
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenuss Poccun ot 18.05.2023 Ne 370 «OO6 yTBep»KaeHUU
denepanbHON 00pa30BaTENBLHON MPOTPAMMBI OCHOBHOTO 001IIero 00pa3oBaHUs;

— CanurapasiMu  TipaBuiiamMu u HopMmamu  CanlluH 1.2.3685-21 «I'uruennueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(akTOpOB cpenbl OOMTAaHUM», YTBEP)KACHHBIMU MOCTAaHOBJICHHEM [ JTaBHOTO rocyJapCTBEHHOTO
canutapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canutapueivu  npaBwiiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUAEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHW3aIUsSM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH U
MOJIOZIEKU», YTBEP)KICHHBIMU IOCTAHOBJIEHHEM [JIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit ®enepannu ot 28.09.2020 Ne 28;

— o00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus Jlumes Ne 369.

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKur:

— TlosicHUTENBHYIO 3aIIKUCKY;

— Copnepkanue yueOHOTO TIpeIMETa;

— Ilnanupyemsbie pe3ybTaThl OCBOCHUS YU€OHOTO MPEAMETA;
— TemaTnueckoe miiaHUpPOBAHUE.

Pabouas mnporpamMMa SBISETCS 4YacTbI0 OCHOBHOW 0OOpa3oBaTENbHONW MPOTPaMMBI
OCHOBHOTO0 061ero oopa3zoBanus Jlumes Ne 369, npunsaroi pemenuem [lemarorngeckoro cosera
Jluues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPUKA30M JTUPEKTOpA
JIunest Ne 369 ot 01.09.2023 Ne 75/21-ox.
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IHHOACHUTEJBbHAA 3AIINCKA

Pabouass mporpamma 1o yueOHOMY mpeaMery «Xumus. ba3oBblii ypoBeHb» (najee
COOTBETCTBEHHO — pabouas mporpamma o XMMHHN) BKJIFOYAET MOSICHUTENIBHYIO 3aIIUCKY, COJIEpKaHHUe
o0y4eHusi, IUTAHUPYEMbIe pe3yJbTaTbl OCBOCHHUS MPOrpaMMbl [0 XHMHH, TEMaTHUECKOE
IUTaHUPOBAHHUE.

Pabouas mporpaMma 1o XuMHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJIE€HA Ha
OCHOBE TpeOOBaHMIl K pe3ynbTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmiero obpazoBanus, npeacrasieHHbx B @I'OC 00O, a Taxxe Ha ocHOBe (enepanbHOil paboueit
IpOrpaMMbl BOCIIUTaHHUSA U C Y4ETOM KOHLIENIUM NpernojaBaHus yd4eOHOro mpeamera «XUMHA» B
oOpa3oBaTenbHbIX opranmu3anusax Poccuiickoit deneparuu.

Pabouast mporpaMMa 1o XMUMHH JAeT MPEJACTABICHUE O IEJAX, 00Imel cTpareruu oO0y4YeHus,
BOCIIUTAaHUsI W PA3BUTHS OOYYAIOIIMXCS CpEICTBAMH Y4eOHOro TMpenMeTa, YCTaHABIUBAET
00s13aTesIbHOE MPEAMETHOE COJEepKaHHue, NMpelyCMaTpUBACT pacHpeiesieHHe €ero Mo KjaccaMm H
CTPYKTYpUPOBAaHHE 110 pa3jielaM U TeMaM IpPOrpaMMbl [0 XMMUH, ONPEAEIAET KOJUUECTBEHHbIE U
Ka4eCTBEHHbIE XapaKTEPUCTUKU COJCPKAHUSA, PEKOMEHIYEMYIO I0CIIEA0BAaTEIbHOCTh H3YyYCHHUS
XUMHUU C y4ETOM MEXIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBs3eHd, JOTMKH y4yeOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEH O0ydaromuxcs, onpeAeseT BO3MOXKHOCTH MpeaAMeTa JJIs peanu3aluu
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHON NpOrpaMMbl Ha YpOBHE
OCHOBHOTO 00111er0 00pa30BaHusl, a TaK)Ke TPEOOBAaHUH K pe3ysibTaraM OOy4YeHHS XUMUU Ha YPOBHE
neneil UM3ydeHWs TpeAMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOW  JESTEIHHOCTH
00ydJaromerocs o OCBOCHUIO0 y4eOHOTO COICPIKAHMUS.

3HaHUE XUMHUH CIY>KUT OCHOBOH JJs1 ()OPMHPOBAHUS MHUPOBO33pEHHUsI 00yUaloOIIerocs, ero
NPEJCTaBICHUN O MaTepUalbHOM €AMHCTBE MHUPA, BAXKHYIO POJIb MIPAIOT (POPMHUpPYEMbIE XUMHUEH
NPECTaBICHNUS O B3aWMOIIPEBPAIICHUSAX SHEPTUU M 00 DBOJIONMU BEIIECTB B MPUPOE, O MYTAX
peleHus ro00aIbHBIX IPOo0IeM YCTOHYHUBOTO Pa3BUTHS UEIOBEUECTBA — CHIPbEBOM, JHEPreTHUECKOH,
MUIIEBOH U 3KOJOrMYECKON 6€30MacHOCTH, MPOOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xuMuu:

CHOCOOCTBYET pealu3aliid BO3MOXKHOCTEH MJIsi caMOpa3BUTUS U (HOPMUPOBAHHS KYJIbTYPHI
JUYHOCTH, €€ 001el 1 QyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHME MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH OO0ydarouiuxcs,
HaBBIKOB UX CaMOCTOATENBHOM yueOHOH AeATeIbHOCTH, 3KCIIEPUMEHTAIIBHBIX U UCCIIE0BATENbCKUX
yMEHUH, He0OOXOAMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK U B PO(PECCUOHATILHON 1eATEIbHOCTH;

3HAKOMMUT CO CHEeNU(PUKOI HayYHOTO MBILJICHHS], 3aK/I1aJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIA1a HA
€IMHCTBO TPHUPOJIBI U YETIOBEKA, SBIJISETCS OTBETCTBEHHBIM 3TAalloM B (DOPMUPOBAHUU €CTECTBEHHO-
HaY4YHOH rpaMOTHOCTH 00yYaroIuXcs;

CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOT'O OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
IPUPOJE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJOrMUYECKOe 00pa3oBaHue 00yUYaroIIHXCsl.

JlaHHbple HampaBiieHUST B OOyYeHHMM XHMHUH OOECHEUMBAIOTCS CHEHH(PHUKON COAep:KaHUsS
y4eOHOro npenMeTa, KOTOPbI SIBISETCS MEAArorMuyecky aJalTUPOBAHHBIM OTPAXKEHHEM 0a30BOM
HayKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIEro o0pa3oBaHUsS OPHUEHTHPOBAH HAa OCBOEHHUE
00yYaromKMHUCS CUCTEMbI MEPBOHAYAIBHBIX MOHSATHA XMMHH, OCHOB HEOPIaHWYECKOH XUMHU H
HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHATHIH OPraHUYECKON XUMHH.

CrpykTypa cojaepkaHHsl NPOrpaMMbl MO XMMHUH C(QOPMHUpPOBaHA HAa OCHOBE CHUCTEMHOTO
noaxona k e€ nzydenuto. CopeprkaHue CKIaIbIBaCTCs U3 CUCTEMBI TOHATUN O XMMUYECKOM 3JIEMEHTE
U BEIIECTBE U CUCTEMbl MOHATUH O XWUMHUYECKOH peakuunu. OOe 3TH CHUCTEMBI CTPYKTYpPHO
OpPraHU30BaHbl M0 MPUHIMILY IOCIENI0BATEIbHOIO Pa3BUTUs 3HAHMHM Ha OCHOBE TEOPETHYECKUX
IPEJICTaBICHUM Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YUEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— TPENCTaBICHHUI 00 IEKTPOTUTUYECKON TUCCOLUAIIMN BEIIECTB B PACTBOpax.

Teopernueckre 3HAaHUS PACCMATPUBAIOTCS HA OCHOBE OHMIUPUYECKU TMONYYEHHBIX H
OCMBICJICHHBIX (JAaKTOB, pPa3BUBAIOTCS MOCJIEIOBATEILHO OT OAHOTO YPOBHS K JPYTOMY, BBITOJIHSAS
GYHKIIUN OOBSICHEHHSI W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS W BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MTOJTYYEHUS U3y4aeMBbIX BEILIECTB.

OcBoeHHE TPOTpaMMbl [0 XHMHH CIIOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHUS O
XMMHYECKOM COCTaBJISIIONICH HAay4HOM KApTHUHBI MHUpa B JIOTMKE €€ CHUCTEeMHON MpPHUPOJbL,
LEHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHHMIO M METOJaM MO3HaHUsA B Hayke. M3ydeHune xumuu
MPOUCXOJUT C MPHUBJICYECHUEM 3HAHUM U3 paHee M3YyYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaromuii
Mup», «buonorus. 5-7 knaccel» U «dusuka. 7 Kiacey.

[Tpy U3y4eHHH XUMHUHU MPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHHUS, MTPAKTUYECKON ACSITEIFHOCTH YEeJIOBEKAa U KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOM KyNlbTYypbl. 3aaya y4eOHOro nmpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI
XUMHUYECKHX 3HAHWA — BaXXHEWIIUX ()AKTOB, MOHITHIA, 3aKOHOB M TEOPETHUECKUX MOJIOKECHUH,
JOCTYIHBIX 0000IIEHHI MUPOBO33PEHUECKOT0 XapaKTepa, A3blka HayKH, B TPUOOIIEHNN K HaAyYHbIM
METOJIaM MO3HAHUS MPH U3YYCHUU BEIIECTB U XUMUYECKUX Peakinii, B GOPMUPOBAHUU U PA3BUTHH
MO3HABATENbHBIX YMEHMM W HMX NPUMEHEHHH B Yy4eOHO-NIO3HABATEIBbHOM U  y4eOHO-
UCCIIEIOBATEIbCKON JEATEIbHOCTH, OCBOCHUHU TMPaBHJI 0E€30MacHOTO OOpalleHHsl ¢ BEIIEeCTBAMH B
IIOBCEIHEBHOM KU3HU.

[Ipn w3ydeHHH XUMUU Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs BaXKHOE 3HAYCHHE
npuoOpeny Takue IeH, Kak:

—opmupoBaHNE HHTEUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPUHATHIO PEIICHUH, CIIOCOOHOI ananTupoBaTbes K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

—HaNpaBICHHOCTh OOyYeHUS Ha CHUCTEMaTHYeCKOoe MpuoOIIeHHne OoOydaromuxcs K
CaMOCTOSITENILHOM MO3HABATENILHON NEeATENbHOCTH, HAYYHBIM METOJIaM IMO3HaHUs, (POpPMHUPYIOIINM
MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

—o0ecrieyeHre YCIIOBHM, CIIOCOOCTBYIOIIMX TMPUOOPETEHHIO OOYyYaroIMMHUCS — OIbITa
pa3HOOOpa3HOW JEATEILHOCTH, MO3HAHUS WM CaMOMO3HAHMSI, KIIOUEBHIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JIESTEIbHOCTH;

— opmupoBanue oOmel (yHKIIMOHATBLHOM W E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
YHClie YMEHUN OOBSICHATH M OIICHUBATH SBIICHUS OKPYXKAIOIIEr0 MUPA, UCTIOIB3YS 3HAHUS U OIIBIT,
MOJIyYEHHBIE NPU U3YYEHUU XUMUH, IPUMEHSAThH UX MPU PEIICHUU MPOOJieM B MOBCEIHEBHOM KU3HU
U TPYZOBOM NIEATENbHOCTH;

—dopmupoBanne y oO0yyaromuxcs TyMaHUCTHYECKHX OTHOIICHWW, TMOHUMAaHUS I[€HHOCTH
XUMHUYECKHX 3HAHWM JUIsl BBIPAOOTKHM HSKOJOTHYECKH IIeJIeCOO0pa3HOro MOBEIACHHUS B OBITY U
TPYIOBOH ACATEIBHOCTH B LIEISAX COXPAHEHUsS CBOETO 3I0POBbS U OKPYKAIOILEH IPUPOJIHON CPENBL;

— pa3BUTHE MOTUBAIMHU K O0yYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOECHHS 00I[€YETIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis u
HANPaBIEHHOCTH JAIbHEHIIIETO 00YUICHHSI.

VueOHbid mpeamer XWMHS OTHOCHUTCA K TpeAMeTHOW oOmactn «EcTecTBEeHHO-HAy4YHBIC
npeaIMeTh». M3yueHne XUMUU TPOUCXONT C IPUBIICYCHUEM 3HAHHN U3 paHee H3yUYEeHHBIX Y4EOHBIX
npeaMeToB: «Okpyxaromuii Mupy», «buonorus. 5—7 knacce» u «dusnka. 7 Kiacey.

Tema «OOmIass XxapakTEepUCTHKa TaJOTeHOB»: (U3UYECKHE M XHUMHYECKHE CBOMCTBA,

COCIMHEHUS TAJIOTCHOB: XJIOPOBOAOPO/I, XJIOPOBOAOPOIHASI KHCIIOTA M €€ COJIN; TPaKTHIecKast pabota



«lTonyueHne CONSTHOW KHUCIOTBI M ONBITHI C HEM» - U3ydaluch B § kiacce. [loatomy m3zyudenue
MaTtepuala o JaHHOU TeMme B Kypce 9 kiacca B pazzaene 2 «HeMeramibl 1 UX COeIUHEHUSD TPOXOIUT
B (hopMe OBTOPEHMSI paHEee H3yUYEeHHOTO0 MaTepuarna.

KommdecTBo 4acoB, OTBEIAEHHBIX Ui W3YYEHHS XUMHH HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus B 9 kiacce — 68 gacoB (2 4aca B HEJIEIIO).

COJIEP)KAHUE OBYYEHHMS YYEBHOI'O IPEJIMETA «XUMMSA. BA3OBBIN
YPOBEHDb»

9 KIIACC

Pa3nen 1. BemecTBO 1 XuMu4ecKasi peakius

[lepuonnueckuii 3akoH. [lepuonuueckas cucrema xumudeckux 3neMeHToB Jl. 1. Menaeneena.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
MIEPUOJIOB, KaJIWs, KaJIbLMS M MX COCAUHEHUH B COOTBETCTBUU C IIOJIOXKEHHUEM DIIEMEHTOB B
[leproauueckoii cUCTEME U CTPOEHUEM UX aTOMOB.

CTtpoeHue BemiecTBa: BHUIbI XUMHUYECKOW CBSI3M. THINBl KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKY U BUJIa XUMUYECKOHN CBA3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BellecTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCSA K Ppa3IMYHbIM KJaccaM HEOPraHWYEeCKMX COEIMHEHUM, TE€HETUYecKass CBS3b
HEOPraHWYECKHUX BEIECTB.

Knaccudpukanuss XuMUYECKHX PEaKIMi MO Pa3IUYHBIM TpHU3HAKaM (10 YHCIy W COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEIJIOBOMY 3(P(EKTy, 0 U3MEHEHHIO CTENeHEH OKHCICHUS
XUMHUYECKHX 3JIEMEHTOB, 110 00PaTUMOCTH, IO YUYAaCTHIO KaTaluu3aTropa). JK30- U SHIAOTEPMHUYECKHUE
peaKIu, TEPMOXUMUYECKHE YPABHEHUSI.

[lonarue o ckopoctu xumHueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX
XUMUYECKHUX peakuusax. [IoHsTHEe 0 TOMOT€HHBIX U IFeTepOreHHbIX peakuusax. [lonsatue o xaranuse.
IlonaTHEe 0 XMMHUYECKOM paBHOBECUU. PaKTOPBI, BIUAIOIIME HA CKOPOCTh XUMMUYECKON PEaKLUU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUUHU, DJIEKTPOHHBIA  OallaHC  OKHCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoOCTaBI€HUE YPABHEHUHW OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
PeaKIyii ¢ UCTIOIb30BAaHHEM METO/A AIIEKTPOHHOT0 OanaHca.

Teopust PNEKTPOIUTUYECKON MHCCOLMALUM. DJIEKTPOJUTHI M HEIJIEKTPOJUTHL. KaTHOHBI,
aHUOHBI. MeXaHn3M AMCCOLMAalMM BEIIECTB C PA3JIMYHBIMU BUAAMHU XUMUYECKOU CBs3U. CTENEHb
nuccouranuu. CUbHbIE U ca0ble 3JeKTPOIHUTHI.

Peakumu moHHOro oOMeHa. YCIOBHS TNPOTEKAaHUS PEAKUUH HMOHHOTO OOMEHa, MOJHBIE U
COKpaIllEHHbIE HOHHBIE YpaBHEHHUs peakiuil. CBOWCTBAa KHUCJIOT, OCHOBAHUW W COJIEH B CBETE
NpeCTaBICHUN 00 PIEKTPOTUTHUECKON nuccormanuu. KauecTBeHHble peakiinu Ha HOHBI. [loHsTHE
O THJIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEIISIMU KPUCTAININYECKUX PEIIETOK HEOPraHMUECKHUX BEILIECTB — METAJUIOB
u HeMmeTawioB (rpadura W anamasa), CIOXKHBIX BEIICCTB (XJOpUIA HATPHUA), HCCICIOBAHUE
3aBHCUMOCTH CKOPOCTH XUMHUYECKOH PEaKLMU OT BO3ACUCTBUS PA3INYHBIX (PAKTOPOB, UCCIICAOBAHHE
3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCa AUCCOLMALMN KHUCIOT, LIEJI0OYed M CoJel
(BO3MO’KHO UCIIOJIb30BaHUE BUIECO MATEPUAIIOB), IPOBECHHE OINBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU
MIPOTEKAHUs PeakInii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCaJIKa, BBIJICICHHUE Ta3a, 00pa3oBaHNE BOBI),
OMBITOB, WJUIIOCTPUPYIOLUIMX IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUuil (rOpeHue,
peakuuy pas3ioXKeHHs, COCAUHEHHUS), pPACllO3HABaHHWE HEOPraHMYECKUX BEIIECTB C IMOMOUIBIO
KauECTBEHHBIX PEAKLIMH HA MOHBI, PEIICHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.



Pa3gen 2. HeMeTa/JILI M X CO€IHUHEHUS

OO0mmas xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE CTCIICHH
okucnenusa. CtpoeHne W (PU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHYECKHE
CBOMCTBAa Ha mpuMepe XxJjopa (B3aUMOJEHCTBHE C MeETaUIaMH, HEMeTa/llaMH, IIeJI0YaMHu).
XnopoBogopoa. ComnsiHas KHCJIOTAa, XMMHYECKHE CBOMCTBA, MOJydyeHUE, NMpuMeHeHue. [lelicTBue
XJI0pa U XJIOPOBOJIOPO/Ia Ha OPTaHU3M ueoBeKa. BaxkHeiime XIopu/ bl ¥ UX HaXO0XKJEHUE B IPUPOJIE.

O6mass  xapaktepuctuka djeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIe CTENeHu OkucieHus. CtpoeHne W (PU3MYECKHE CBOMCTBA MPOCTBHIX BEIIECTB —
KHUCIIOpOJIa U cepbl. AJUTOTPONHbBIE MOIU(UKAIIMY KUCIOPOAA U cepbl. XUMUYECKUE CBOICTBA CEpHI.
CepoBogopoJi, cTpoeHue, pusndeckre U XuMu4eckre cBoiicTBa. OKCUIBI Cephbl KaK MPEICTaBUTEIH
KHUCIIOTHBIX OKcuaoB. CepHas KuUCIOTa, (U3NYECKHE U XUMHYECKHE cBoHcTBa (oOmiue Kak
MPEJICTAaBUTENS KJlacca KUCIOT M crnenuduueckue). XUMHUYECKUE PEaKINH, JeKallie B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOIy4YeHuss CepHOM KHUCIOThL. [lpumenenue cepHoit kucimoThl. Conu
CepHOM KHCIIOTHI, KAYeCTBEHHAs peakiys Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COeAMHEHUH B
npupoe. XMMHUECKOe 3arps3HeHNe OKPYXKaroLleil cpeibl COETUHEHUSIMU Cephl (KUCIOTHBIE TOK/IH,
3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBPAIICHUS.

O6mass  xapakTtepuctuka dyeMeHTOB VA-rpynmnbl. OCOOGHHOCTH  CTPOCHHUSI  aTOMOB,
XapaKTepHBIC CTEIIEHU OKUCIICHHS. A30T, pacpoCcTpaHeHHE B IPUpoIe, GU3NIECKHE U XUMUYECKUE
cBoiictBa. KpyroBopor azora B mpupome. AMMHAK, €ro (hU3WYECKUEe M XWMUYECKHE CBOWCTBA,
nosryueHue u npuMmerenne. Coinu aMMOHUS, WX PU3NYECKUE U XUMHUYECKHE CBOMCTBA, PUMEHEHHUE.
KauecTBeHHast peakiusi Ha HMOHBI aMMOHHUA. A30THas KHUCJIOTa, €€ mojydyeHue, (u3nuecKue u
XUMHUYECKHE CBOWcTBa (OOIMMe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHEIH(UIECKHE).
Hcnonp30BaHMEe HUTPATOB M COJICH aMMOHHMS B Ka4eCTBE MHHEPAIbHBIX yI0OpeHU. XUMUYIECKOE
3arps3HEHUE OKPYKAIOIICH CPEeIbl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC JOXKIH, 3arPS3HEHHUE BO3IyXa,
nmo4Bkl U BoAoéMoOB). Docdop, ammorponHbie Moaudukanuu pochopa, Gpuznueckre U XUMUIECKUC
cBoiictBa. Okcun docdopa (V) u dochopHas kucnora, Gpu3uveckrue U XUMHUYECKHE CBOICTBA,
nosydyeHue. Mcnonb3oBanue ¢hochaToB B KaueCTBE MHHEPATBHBIX YI0OpEHUH.

OOmast  xapakTtepuctuka 3ieMeHToB [VA-rpynmbl.  OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHH OKUCICHHS. YTJIEpPOJ, aJUIOTPOIHbIE MOAM(HKAINHN, PACHpPOCTPAHEHHUE B
npupoze, (puznyeckrue U XUMHUYecKHue cBoicTBa. AncopOuus. KpyroBopor yriepoaa B mpupone.
Oxkcupapl yriepona, ux (pusnueckrue U XMMHYECKHE CBOMCTBA, JEWCTBHE HA >KUBBIE OPraHU3MBI,
MOJYyYCHUE W TPHUMEHEHHE. DKOJOTMUYECKHE MpoOJIieMbl, CBsA3aHHbIe ¢ okcuaom yriepoaa (1V),
TUIoTEe3a T100aJIbHOr0 MOTEIICHHUS KJIMMaTa, MapHUKOBBIA 2P ¢eKkT. YroapHas KUCIOTa U e€ colu,
X (pu3nueckne M XMMUYECKHE CBONCTBA, MOJYYCHHE U NMpuMeHeHHe. KauecTBeHHas! peakius Ha
KapOoHaT-uOHBI. Vcnonbp3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SIICTBE.

[TepBoHavanbHbIe TOHATHUS 00 OPraHUYECKHX BEIIECTBAX KaK O COETUHEHHX yriiepoa (MeTaH,
3TaH, OTWIEH, alleTWIeH, 3TaHOJ, TJULEPUH, YKCycHas Kuciora). [IlpupojHble HCTOYHHKU
YTJI€BOJOPOAOB (Yrojib, IPUPOIHBIA Ta3, HEPTH), MPOAYKTHI UX TEepepadOoTKu (OEH3MH), UX POJb B
OBITYy M TPOMBINUICHHOCTH. [lOHATHE O OMONOTMYEeCKH BaXKHBIX BEIECTBAX: JKUpPAX, OeNKax,
yriaeBolax — W HMX pPOJM B JKU3HM deloBeKa. MarepuaabHOE €AMHCTBO OPraHM4YecKuX |
HEOPraHUYECKUX COCIMHEHUN.

Kpemnnii, ero ¢pu3mveckrne 1 XUMAYECKHE CBOMCTBA, IOJIydeHHE U TpuMeHeHne. CoeTnHeHUs
KpemHus B mpupoze. Obuiue npeacraBieHuss o6 oxcune kpemuus (IV) u kpemMHHEBOH KHcCIOTE.
Cunukatel, WX HCIHOJb30BaHME B OBITY, B MPOMBIIIJICHHOCTH. BaxHeilue CTpouTenbHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, IEeMEHT, OeToH, xkene300eToH. I[IpoGieMbr Ge3omacHOro
MCIIOJIb30BAaHUS CTPOUTENbHBIX MaTepHasIoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:



u3ydeHre oOpa3lOoB HEOPraHWYECKHX BEIECTB, CBOWCTB COJITHOW KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX pEeaKUUil Ha XJIOPUA-UOHBI M HAOJIOJICHHE MPH3HAKOB MX IPOTEKAHUS, OIBITHI,
oTpakaromue (pu3nuecKue M XMMUYECKHE CBOMCTBA TAJIOI€HOB M HX COEAMHEHUH (BO3MOXKHO
WCIIOJIb30BAaHUE BHUICOMATEPHUATIOB), O3HAKOMJICHHE ¢ oOpaslaMu XJIOPUIOB (TaJIOTCHHIOB),
O3HaKOMJICHHE ¢ oOpa3mamMu ceppl M €€ COeAMHEHUSMH (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPHAJIOB),  HAOJIOJEHHWE  mpolecca  OOyriaMBaHUS  caxapa MO JICWCTBHEM
KOHIICHTPUPOBAHHOW CEPHOI KHUCIIOTHI, M3yYeHHE XHUMHUYECKHX CBOICTB pa30aBlIeHHON CEpHOM
KHCJIOTBI, NPOBEJCHHE KAa4eCTBEHHOM peaklUu Ha Cynb(arT-uoH M HAOJIIOJEHHE NpU3HaKa e
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MYECKUMHU CBOICTBaMHU a30Ta, (ocdopa W MX COEAMHEHUI
(BO3MOYXHO HMCIOJIb30BAaHUE BHJICOMATEPUAIOB), oOpa3liaMu a30THBIX M (HOChHOPHBIX YAOOpEeHUH,
NOJydeHue, COOMpaHue, paclio3HaBaHUE U N3YUYE€HUE CBOMCTB aMMMaKa, IPOBEICHNE KaUeCTBEHHBIX
peakiuii Ha MIOH aMMOHUS U (Hoc(aT-uOH U N3ydEeHUE IPU3HAKOB UX MPOTEKaHUs, B3aUMOJIeiCTBHE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MEAbIO (BO3MOXKHO HCIOJb30BAHUE BHJICOMATEPUAIIOB),
U3ydeHHe MoJellell KpUCTAJUIMYECKHX PeIIETOK anMasa, rpadura, QyninepeHa, 03HAKOMIIEHUE C
IPOIIECCOM  AACOPOIMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IPOTHBOIa3a, MOJy4YeHHE, COOMpaHHEe, PACIHO3HABAHWE M HM3YYEHHE CBOMCTB YIJIEKHUCIIOIO TIasa,
NpOBEIEHUE KAaYeCTBEHHBIX PEaKLUWi Ha KapOOHAT M CHIMKAT-UOHBI U W3YyYEHHE NPU3HAKOB HX
IPOTEKaHMs, O3HAKOMJICHME C NPOAYKIHEH CHIMKATHOH IPOMBIIUICHHOCTH, pEIIEHUe
HKCIEPUMEHTAIBHBIX 33134 10 TeMe «BaxxHele HeMeTaIbl U UX COSAUHEHUS.

Pa3nen 3. MeTa/iIbl M MX COeAMHEHUS

OO0mmas XxapakTepUCTHKAa XUMHUECKUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUH MX TIOJIOKCHUS B
[Tepuoanueckoii cucteme xumuueckux 3emenToB J[. 1. Menneneesa u crpoenust aromoB. CTpoeHue
METaJIJIOB. Meraimnueckas  CBsi3b M METAJUIMYECKas  KPUCTAUIMYECKas  pelIeTKa.
DNEKTPOXUMHUUECKUH psifl HApsyKeHUN MeTaioB. Pu3nyecKkne U XMMUYECKUE CBOMCTBA METAJIJIOB.
OO6mue criocoObl MOJTy4eHHs MeTa/LUIOB. [IOHSITHE O KOPPO3UU METAIIIIOB, OCHOBHBIE CTIOCOOBI 3AIUTHI
ux oT kKoppo3uu. CrutaBel (CTalb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U UX NPHUMEHEHHE B OBITY H
MIPOMBIIIIEHHOCTH.

[Ilenoynble MeTauIbl: MOJOXKEHUE B Ilepuogmyeckoil cUCTEME XUMHUUYECKUX 3JIEMEHTOB /l.
N. MenpeneeBa, CTpoe€HHE HMX aTOMOB, HaXOXIeHHE B mpupoje. PU3NYECKUEe U XHUMHUYECKHUE
cBoiicTBa (Ha mpumepe HaTpus u Kanws). OKCUABl U THIPOKCHIBI HATpus U Kanus. [IpuMeHeHue
IIECJIOYHBIX METAIIOB B UX COCTUHCHHI.

[IlenoyHO3eMENBHBIE METAJUIBI MAarHUK M KaJlbUUi: MojoxeHue B [lepronnueckon cucreme
xumudeckux anemeHTtoB JI. WM. MenpgeneeBa, CTpoeHHME HX aTOMOB, HaxOXIACHUE B MPHUPOJE.
®dusnyeckue ¥ XUMUYCCKHUE CBOMCTBA MarHus U KaJblius. BakHeHIIINe COeTMHCHHS KaIbIUs (OKCH/I,
TUAPOKCHI, CONH ). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxenue B Ilepmoaudeckoll cuUcTeME XUMHYECKMX 3iieMeHToB [l
N. MenneneeBa, CTpo€HHE aToMa, HaXxoXKJAeHUE B npupojae. Pusnyeckue U XMMUYECKHUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: nonoxenue B [lepnognyeckoii cucreme xumudeckux snnemeHtoB Jl. M. Menneneena,
CTPOEHHE aToMa, HaxOXJAeHue B npupoje. Ousnyeckue u XUMHUYECKUE CBOMCTBA xene3a. OKCUabL,
ruapokcuabl U conu xenesa (I1) u sxenesa (I1I), ux cocra, cBOWCTBa U MOJTyUYEHUE.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE ¢ 00pa3liaMd METAJIJIOB U CIIaBOB, UX (DU3NYECKUMH CBOMCTBAMU, M3yUEHUE
pPe3yNbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO HCIOJIB30BAHUE BUICOMATEPHATIOB), OCOOECHHOCTEH
B3aMMOJICCTBUS OKCHUA KAIBIUS U HATPHS C BOJAOU (BO3MOXHO HCITOIh30BaHUE BUICOMATEPHAIIOB),
UCCJIEIOBAHNE CBOMCTB JKECTKOM BOBI, IMpoIlecca TOPEHHUs Kelle3a B KHUCIOpOoAE (BO3MOXKHO
WCIIOJIb30BAaHUE BHUCOMATEPUATIOB), MPU3HAKOB TMPOTEKAHMWsSI KAUYECTBEHHBIX PEAKIM Ha HOHBI:
MarHusl, KaJbIus, aTlOMUHUS, IUHKa, xene3a (1) u sxenesa (I11), meau (1I), HabnroneHwe U onucaHue



MPOIIECCOB OKPAIIMBAHMS IUIAMEHU MOHAMHU HATpHs, KaJdus ¥ KaIblUs (BO3MOXKHO HCIOIh30BAHUE
BHJICOMATEPHAIIOB), UCCIEOBaHUE aM(POTEPHBIX CBOWCTB THJIPOKCHIA ATIOMHHHS W THAPOKCHIA
[IMHKA, pEelICHUE IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeil1e MeTansbl U UX COCIUHEHUSI.

Pa3nen 4. Xumus u okpy:kapmasi cpeaa

BemecTtBa m marepuanbl B MOBCEIHEBHOM >KM3HM 4YeloBeKa. be3onacHoe Hcmoib30BaHHUE
BEIIIECTB U XUMUYECKUX peakiuii B ObITY. [IepBasi TOMOIIb P XUMHUYECKUX 03KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arpsi3HCHHE OKPYKaIoIIeH cpenbl (MpeAesibHas TOMyCTUMas KOHIICHTPAIUS
Beriects, ganee — [1/1K). Pons XxuMuu B pemieHuu 3K0JIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3iioB MaTepUaIOB (CTEKIIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

IVIAHUPYEMBIE PE3YJBTATBI OCBOEHHSI YYEBHOI'O IIPEJIMETA
«XUMMUS. BA3OBbI YPOBEHbB»
JIn4HOCTHBIE pe3yabTaThl

JIMYHOCTHBIE pe3yabTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOrO 0Omiero oOpa3oBaHUs
JOCTUTAIOTCS B X0/1€ OOYYEHHUs XUMHUHU B €IMHCTBE y4eOHOW M BOCHMTATEIbHOW JEATEIBHOCTH B
COOTBETCTBUHU C TPAJULMOHHBIMH POCCUNCKHMH COLHOKYJIBTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMH B OOIIECTBE MNpaBUJIaMM M HOPMaMH TOBEACHUS U CHOCOOCTBYIOT
IpoleccaM caMOINO3HaHUs, CAMOPA3BUTHS U COLUATTU3ALUH 00yUYaIOIIUXCS.

JIMYHOCTHBIE PE3YNIbTATHl OTPAKAIOT TOTOBHOCTH 00YUYAIOIIMXCS PYKOBOACTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPHEHTAlMH U PACIIUPEHUE OIBITA NEATCIBHOCTH HA €€ OCHOBE, B TOM
YHUCJIE B YaCTHU:

1) maTpOTHYECKOro BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAy4YHOMY
HACJIe[INI0, TIOHUMAaHMsA 3HAYEHUS XHUMHUYECKOM Hayku B KHM3HM COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIAJIETh JOCTOBEPHOM HH(OpMaIeil o MepeloBBIX TOCTHXKEHUSX M OTKPBITHAX
MHUPOBON U OTEYECTBEHHOW XUMHHM, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa
1 00IIECTBA;

2) rpaXKIaHCKOT'O BOCITUTAHHS:

MIPEICTABICHUS] O COLMAJBbHBIX HOPMax M IPaBUJaX MEXKIMYHOCTHBIX OTHOLUEHUH B
KOJUIEKTHBE, KOMMYHHUKaTUBHOU KOMIIETCHTHOCTH B 0O0I1IECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIEIOBATEIbCKOM, TBOPYECKOM U JPYyruxX BUAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HO00pa3HON COBMECTHOW JEATEIbHOCTH NMPH BBINOJHECHUM Y4EOHBIX, MO3HABATENBHBIX 3ajad,
BBIIOJIHEHNH XMMHUYECKHX OKCIIEPUMEHTOB, CO3JaHMHM YYEOHBIX NPOEKTOB, CTPEMJICHHA K
B3aMMOIIOHMMAaHUIO ¥ B3aMMOIIOMOIIH B ITPOLIECCE ITON Y4eOHOM eATeIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBEACHUE U ITOCTYIIKH CBOMX TOBAPUILEH C MO3ULUU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4E€TOM OCO3HAHUS IOCIEACTBUNA TOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O ITO3HAHUS:

MHUPOBO33PEHUYECKUX MPEICTABICHUN O BELIECTBE M XUMUYECKOU PEAKIIMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM M COCTaBIIAIOIIMX OCHOBY Ul IIOHMMAaHUS CYLIHOCTHU
Hay4YHOI KapTHHBI MMpa, MPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJBI,
B3aUMOCBS351X YEJI0BEKA C IPUPOJHOM CPEO, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[IO3HABATENIbHBIX MOTHMBOB, HANpPAaBICHHBIX HA IIOJyYEHHWE HOBBIX 3HAHUW II0 XHMHH,
HEOOXOIUMBIX JUI OOBSICHEHUS HAOII0IaeMBIX MTPOIIECCOB U SIBJICHUM;

MI03HABATENbHOM, MH(OPMALIMOHHON M YUTATEIbCKOW KYyJIbTYpBl, B TOM 4YHCJE HaBBIKOB
CaMOCTOSITENIbHOW paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypOil, IOCTYIHBIMH
TEXHUYECKUMU CPeACTBaMH MH()OPMAIIMOHHBIX TEXHOJIOTHIA;



UHTEepeca K OOYYEHHUIO M TMO3HAHUIO, JHOOO03HATENbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa3oBaHuI0, MPOEKTHONH M HCCIENOBATENbCKOM NEATENIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIMpaBJICHHOCTH M YPOBHs 00y4eHUs B JAJIbHEHIIEM;

4) bopMHpOBaHUS KYJIbTYPHI 310POBB:

OCO3HAHMS LEHHOCTH KHM3HH, OTBETCTBEHHOTO OTHOILEHUS K CBOEMY 3J0POBBIO, YCTAHOBKHU
Ha 3J0pOBbIii 00pa3 >KWU3HMU, OCO3HAHHUS TMOCIHEACTBUM U HENPUITUS BPEIHBIX MPUBBIUYEK
(ynorpeOyieHUsI QJIKOTOJIs, HApKOTUKOB, KYypeHHs), HEOOXOIUMOCTH COOJIIOJCHHUS TpaBUII
0€30MacHOCTH MPH OOPAIEHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOMN KU3HU;

5) Tpy10BOTO BOCITUTAHUS:

MHTEpeca K MPaKTHYECKOMY M3y4eHUI0 Ipodeccuil U Tpyla pa3InyHOro pojia, YBaXKEHHUE K
TPYAY U pe3ysibTaTaM TPYIOBOW JEATEILHOCTH, B TOM YMCIIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHUU MO XUMUH, OCO3HAHHOT'O BHIOOpA MHIUBUYaTbHOU TPACKTOPUH MPOIOIKEHUST 00pa3oBaHUs
C y4€TOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, yCENTHOW TTPO(ECCHOHATBFHON NIEATEILHOCTH U Pa3BUTHSA HEOOXOMUMBIX YMEHUH,
TOTOBHOCTb aJalITUPOBAThCS B IPOPECCHOHATIBHOM cpee;

6) 9KOJIOrHYECKOTr0 BOCITUTAHUS:

HKOJIOTHYECKHU LIEIecO00pa3HOro OTHOIICHUS! K MPHUPOJE KaK MCTOUYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CyIlIeCTBOBaHHWSA, MOHHMMaHHUs IEHHOCTH 370pOBOro u Oe3omacHoro obpasa KHU3HHU,
OTBETCTBEHHOT'O OTHOILIECHHS K COOCTBEHHOMY (PU3NUECKOMY U TICUXHYECKOMY 3/10POBBIO, OCO3HAHHS
IIEHHOCTH COOJIIOICHHS TIpaBMJI O€30MacHOrO TMOBEACHUS MPHU paboTe ¢ BEIIeCTBAMH, a TaKXe B
CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIOJEH;

CHOCOOHOCTH MPUMEHSATH 3HAHUSI, MTOJIyYaeMble MIPU W3YYCHUU XUMHHU, JJIS pEeUIeHHs 3a/1ad,
CBA3aHHBIX C OKPYXKalOLIEeH NPUPOJHOM CPENOM, NMOBBIIICHUS YPOBHS JKOJOTMYECKOW KYIBTYPBI,
OCO3HaHHUA TJ00aTBHOTO XapaKTepa SKOJOTHYECKHX MPOoOJIeM U MyTel UX peleHUs] MOCPEICTBOM
METO/I0B XUMUH;

HKOJIOTMUECKOTO  MBIIUICHUSI, YMEHHUS pYKOBOJCTBOBATbCSI KM B II03HABATEIbHOM,
KOMMYHUKATUBHON U COLIMAJIBHON ITPAKTHKE.

MeTanpeamMeTHble pe3yJabTaThl

B cocraBe MerampeaMeTHBIX pe3yJbTAaTOB BbIACISAIOT 3HaYMMble i1 (POpMUpPOBaHMS
MHUPOBO33pEHUSI OOIeHayYHbIE TMOHATHS (3aKOH, TEOpHs, NMPHUHLUI, TUMOTe3a, (akt, cucrema,
IpoIecC, IKCIEPUMEHT U APYroe.), KOTOpbIE HCIOJB3YIOTCd B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
npeaMeTax M MO3BOJSIIOT Ha OCHOBE 3HAHMM M3 THX MpeIMETOB (POPMHUPOBATH MPEICTaBICHUE O
LIEJIOCTHOM HaydyHOW KapTUHE MHUpPA, M YHHUBEpCalbHbIE ydeOHbIE NeiCTBUs (TIO3HABAaTEJIbHBIC,
KOMMYHUKATUBHBIC, DPETYIATUBHBIE), KOTOpble O0€creuyrnBaloT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOATEIILHOMY IIJIAHUPOBAHUIO U OCYIIIECTBICHUIO yUEOHOU eI TEIbHOCTH.

MertamnpeamMeTHbIe pe3yIbTaThl OCBOCHHSI 00pa30BaTeIbHON MTPOrpaMMBbI IO XUMHHU OTPAXKAIOT
OBJIa/ICHUE YHHBEPCATbHBIMH MO3HABATE/IbHBIMH A€l CTBUSIMHU, B TOM YHCJIE:

1) 6a30BbIC JIOTHYCCKUE ICHCTBHUS:

YMEHHUE UCII0JIb30BaTh IPUEMBI JIOTHYECKOTO MBIIIIJIEHUS IIPU OCBOCHUU 3HAHUMN: pAaCKPHIBATh
CMBICJI XMMUYECKHUX TOHATHH (BBIACIATH UX XapaKTepHbIE MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C
JPYTUMH TIOHATHSMM), MCIIOJIB30BaTh MOHATHS sl OOBSICHEHUsS OTACIbHBIX (DAKTOB U SBICHHUH,
BBIOMPATh OCHOBaHHMS M KPUTEPUU [UIA KIACCH(PHUKAIMKU XUMHUYECKUX BELIECTB M XUMHYECKUX
peakIuii, ycTaHABIUBaTh NMPUYUHHO-CIEACTBEHHBIE CBA3M MEXIYy OOBEKTaMH M3Y4€HHUs, CTPOUTH
JIOTHYECKUE pacCyKIeHHUs (MHIYKTHBHbIC, JACIYKTUBHBIC, MO aHAJOTHH), MPOBOIAMTH BHIBOABI H
3aKIIIOYEHHUS;

YMEHHE TPUMEHSTHh B IPOLECCEe MO3HAHMS IMOHATUSA (TPeAMETHBIE M MeTalpeaAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HCIONb3yeMble B XUMMH, MpPeoOpa3oBhIBaTh LIUPOKO
NpUMEHSIeMble B XMMHUHU MOJICNIbHBIE MPEICTABICHUS — XUMUYECKUHA 3HaK (CHMBOJ 3JIEMEHTA),



XuMH4Ieckast GopMynna U ypaBHEHHE XUMUYECKON pEeaKINK — MIPH PEIICHUU YIeOHO-TTI03HABATEIHHBIX
3a1a4, ¢ Y4€TOM 3THUX MOJENbHBIX MPEJICTaBICHUN BBISABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3YYaeMbIX O0OBEKTOB — XUMHYECKHUX BEUICCTB M XUMHUUYECKUX PEAKIIHiA, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBA3M M IMPOTUBOPEYHUS B HM3y4aeMbIX IMpoOIeccax U
SIBIICHUSIX;

2) 6a30BbIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

YMEHHE HCIIOJIH30BaTh MIOCTABJICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKe
B KayeCTBE OCHOBBI HJi1 (DOPMHPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

NpUOOpeTeHNEe OmbITa MO IUIAHUPOBAHMIO, OpPraHU3alMd M MPOBEICHUIO YYEHHUYECKUX
OKCIIEPUMEHTOB: YMEHHE HaOII0JaTh 3a XOJOM IPOIIECCa, CaMOCTOSTENIbHO MPOTHO3UPOBATH €T0
pe3ynbrar, GopMmynupoBaTh OOOOLIEHHMS W BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHOIO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOEIaHHOMi paboTe;

3) pabora ¢ uapopmaruei:

yYMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HH(DOPMAIIMIO PA3ITUYHBIX BHIIOB U
dbopM mpencTaBiIeHUS, MOJYyYaEMyI0 W3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSIpHAs JUTEpaTypa
XUMHUYECKOTO COJIEp>KaHusl, CIPABOYHbIE MOCOOUs, pecypchl VHTepHeTa), KPUTUYECKH OIEHUBATH
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IUYHBIE METOJBI M 3alpPOCHl MPU MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JUIsl BBHIIOJHEHUS y4eOHBIX M MO3HABaTENbHBIX 3a]ad
onpeaenéHHOTO THIIA, nproOpeTeHue OTIBITa B obnactu MCIOJIb30BaHUS
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTWH,  OBJAQJE€HHE  KYJIbTYpOH  aKTHUBHOTO
WCTIONIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSATEIHHO BBHIOUPATh ONTUMAIBHYIO OpMY
npejcTaBieHuss MHGOpPMalMu U WUIIOCTPUPOBATh pELIaeMble 3a/Ja4d HECIOXHBIMU CXEMaMH,
IyarpaMMamu, Apyrumu popmMamu rpaduku U 1X KOMOMHALIUSMUY;

YMEHHE HCIOJIb30BaTh U aHAJM3UPOBAaTh B Mpolecce y4yeOHOW M HCCIeN0BaTeNbCKON
JEeSTEIILHOCTH MH(POPMAIUIO O BIUSHUH MPOMBIIUICHHOCTH, CETLCKOTO X03sIIICTBAa M TPaHCIOpPTa Ha
COCTOSTHUE OKPY>KaroIIel NPUpPOIHOM Cpebl;

VY obyuaroterocs OynyT choOpMUPOBAHEI CIIEIYIONINE YHHBEPCAJIbHbIE KOMMYHHUKATHBHbBIE
neflcTBUA:

YMEHHE 33/1aBaTh BOMPOCHI (B X0/ Tuaiora u (Wjim) IUCKYCCUH) MO CYIIECTBY 00CYKaaeMoi
TeMbI, (HOPMYIUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBITIOJIHEHUSI IPEATIOKEHHON 3a/1a4H;

MpUOOPETEHUE OMBITA TPE3CHTALUN PE3YIbTATOB BIMOTHEHHS] XUMUYECKOTO SKCIIEPUMEHTA
(J1abopaToOpHOrO OMBITA, JIAOOPATOPHOUW PAOOTHI MO HCCIAEAOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTH B~ COBMECTHOM  CO  CBEpCTHHKAMHM  IIO3HABATENbHOM U
HCCJICIOBATEILCKOM NEATENIbHOCTH IPU PEIICHHH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa 00X
MHTEPECOB U COIJIacoBaHUS MO3UIUi (00CyXIeHUs, OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMbD»,
KOOpJMHAIIHSI COBMECTHBIX JICWCTBUMN, ONPEICIICHUE KPUTEPUEB M0 OI[CHKE KaueCTBa BBHITOJIHEHHOM
paboThl U ApyTHE);

Y oOyuaromierocss OyayT cOpMHUPOBaHBI CIEAYIONME YHUBEpPCAJIbHbIE PeryjisiTUBHbIE
neflcTBUA:

YMEHHE CaMOCTOATEIHHO OMPENENATh ILENH JEATEIBHOCTH, MJIAaHHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO AESITENbHOCTD, BIOMpPATh Hauboee
a¢deKkTUBHBIE CITOCOOBI PEIIeHHs yUYeOHBIX U MO3HABATENBHBIX 337]a4, CAMOCTOSATEIHHO COCTABIISTh
WM KOPPEKTUPOBATH MPEIOKEHHBIN alrOpUTM IEHCTBUU MPHU BBINOJHEHUHM 3aJaHUN C Y4ETOM
MOJTy4YeHUs] HOBBIX 3HAHWW 00 WH3y4aeMbIX OOBEKTax — BEIIECTBAX W PEAKIHIX, OICHUBAThH
COOTBETCTBUE MOJIYYECHHOTO pe3yJibTaTa 3asBJICHHON LEeNH;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MPE/JIaraeéMble B YCIIOBUU 3aJIaHUH.



IIpeaMeTHbIE pe3yJbTaThl OCBOSHHUS MPOrPaMMBI 10 XUMHUU Ha YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHUs: OCBOCHHBbIE OOYUYAIOUIMMHUCS HAay4dHbIE 3HAHMS, YMEHHS W CIOCOOBI JeicTBUi,
crenuduaeckue sk MpeaMeTHON 00JacTu «XUMUS», BUIBI IEATCILHOCTH IO TIOJYYCHUIO HOBOTO
3HAHMS, €r0 MHTEPIpPETalnd, MpeoOpa3oBaHUI0 M MPUMEHEHHIO B PA3UYHBIX YU4EOHBIX M HOBBIX
CUTYaITUsX.

B cocraBe mpeaMeTHBIX pPE3YIbTATOB BBIACISIOT: OCBOCHHBIE OOYUYAIOIIMMHUCS HAyYHBIC
3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUH, crienuuiecKue s MpeaMeTHON o0macTi « XUMUs, BUIbI
JESATEIILHOCTH TI0 MOJIYYSHHUIO HOBOT'O 3HAHMSI, €T0 HHTEPIPETAIlUH, TPeoOpa30BaHUIO U IPUMEHEHHIO
B Pa3IUYHBIX y4eOHBIX n HOBBIX CUTYaIHSIX.

K koHmy oOydeHus B9 Kiacce peIMETHbIE pe3yJabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:
- PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MIOHATUN: XUMUYECKUH 2JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHMCIIEHUS, XUMHUYECKasl Peaklius, XUMUYECKasl CBSI3b, TEIIOBOH 3 dekT peakuuu, Moib,
MOJISIPHBIA 00BEM, PACTBOP, AIIEKTPOJIMUTHI, HEIIEKTPOIMTHI, SJICKTPOIUTHYECKAs JAMCCOLMAINS,
peakIMu MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTHMBbIC
peaKkLnu, OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUN, OKUCIIUTEND, BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTaHOBJIEHHE, aJJIOTPONUsS, aM(pOTEpPHOCTb, XHMHMYECKas CBsI3b (KOBAJEHTHas, MOHHas,
METAJIIIMYECKast), KpUCTAIUIMUECKasl PEIIETKA, KOPPO3Usl METAJLIOB, CILJIaBbl, CKOPOCTh XUMUYECKOU
peakuuu, npeneabHo nomnyctumas konnentpanus [IJIK BemecTsa;
- WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMMUYECKHUX NOHSTUH U NPUMEHATH 3TH MOHATUS IIPU
ONMCAHNU BEUIECTB U X NIPEBPALLECHUMN;
- HCIIOJIb30BaTh XHMMHYECKYIO CHUMBOJHKY JUIS COCTaBiIeHHS (OpMYJ BEIIECTB U ypaBHEHHH
XUMHYECKHUX PEaKIUi;
- ONpEIENITh BAJEHTHOCTh U CTENEHb OKHUCIEHMS XHUMUYECKHMX 3JIEMEHTOB B COEIUHEHUSX
Pa3IUYHOIO COCTaBa, IPHUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY KIACcCy COCIUHEHUH II0
dopmynaM, BUJ XMMHUYECKOH CBs3M (KOBAJICHTHAs, MOHHASA, METaJUIMYecKas) B HEOPraHMYECKHX
COEIMHEHUX, 3apsA] MOHA II0 XMMHYECKOH ¢(opmyse, XapakTep cpenbl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOIO BELIECTBA;
- packpeiBath cwmbica Ilepumonnueckoro 3akona JI. WM. MenaeneeBa W JEMOHCTPUPOBATH €ro
NOHMMAaHME: OINUCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoguueckoil CcUCTEMBI
XMMHYECKHX 3JIEMEHTOB: Pa3jinyaTh IMOHSATUS «IJaBHasg noxarpymnna (A-rpynma)» U «1o0o4Hast
noarpynna (b-rpymnmna)», Manbie u 0oJbIINE EPUOIBI, COOTHOCUTH 0003HAUCHUS, KOTOPhIE HMEIOTCS
B IEPUOJUYECKON TaONHILE, C YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB XHMHYECKUX
3JIEMEHTOB (COCTaB U 3apsi] s/pa, 00lee YUCIIO SJIEKTPOHOB U paclipeieIeHUue X MO 3JIEKTPOHHBIM
CJI0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB RJIEMEHTOB U MX COCIMHEHUH B
Ipejienax MaJIbIX IEPUOJO0B U INIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;
- KJIacCU(pUIMPOBATh XUMUYECKUE IJIEMEHTBI, HEOPIraHNYECKHE BEIECTBA, XUMUYECKHE peaKuu (110
YHCIy M COCTaBY YUYacTBYIOLIMX B PEAKLMU BEIIECTB, MO TEMJIOBOMY 3(P(EeKTy, M0 M3MEHEHHIO
CTEINEHEH OKUCIIEHUS! XUMHUYECKUX HJIEMEHTOB);
- XapakTepHu30BaTh (OMUCHIBATh) O0IIME U cHenu(uYecKrne XUMHUYECKHE CBOWCTBA MPOCTHIX HU
CJIOXKHBIX BEILECTB, MOATBEPXKAas ONHCAHUE NPUMEPAMH MOJIEKYJSIPHBIX M HOHHBIX YPABHCHMMU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUM;
- COCTABJIATH YPAaBHEHHs JJICKTPOIMTHYECKON NUCCOLMALNN KHUCIIOT, HIEJIOYEH U COJICH, ITOJIHBIE U
COKpAIlIEHHBIC YpaBHEHHsS pEaKUMi HOHHOrO OOMEHa, YpaBHEHHUS pEakIi, MOATBEPKIArOIINX
CYILIECTBOBAHME TCHETUYECKOM CBSI3U MEXY BEILIECTBAMHU PA3IMYHBIX KJIACCOB;



- PacKpbIBaTh CYLIHOCTh OKHCIIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIMH MOCPEACTBOM COCTABJICHUS
3JIEKTPOHHOTO OajlaHca 3TUX PeaKIIHii;

- IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXXHOCTH MPOTEKAHHS
XUMHUYECKHUX MPEBPAIICHNUN B Pa3IMUHbIX YCIOBHSIX;

- BBIYMCIIATH OTHOCHTEIBbHYIO MOJEKYJSPHYIO M MOJSIDHYIO MAacchl BELIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO 3JIeMeHTa 1Mo ¢opMysie COEIUHEHHsS, MacCOBYIO [OJII0 BElIeCTBaA B pacTBOpE,
IIPOBOJUTH PACYEThI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUu;

- COOJIO/IaTh MpaBWJIAa TMOJIH30BAHMS XUMHUYECKON MOCYI0M W Ja0OpaTOPHBIM OOOpYIOBAaHHEM, a
TaKXe NpaBuiIa OOpAIleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBITOJHEHHIO
71a00PATOPHBIX XUMUYECKUX OTIBITOB IO IMOJTYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHaKa
U YIIIEKUCIIOTO rasa);

- IPOBOJIUTD PEAKIIUHU, TOATBEPIKIAIOIINE KaUeCTBEHHBIM COCTAaB pa3IMYHbBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM ITyTEM XJIOpUA-, OpOMUI-, HOAU-, KapOoHAT-, pocdar-, cuIMKaT-, Cynb(ar-, THAPOKCUI-
MOHbI, KATHOHBl aMMOHHSI ¥ MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PacTBOpax
HEOPraHMYECKUX BEIIECTB;

- IPUMEHATHh OCHOBHBIEC OIEpallMM MBICIUTEIHbHON JesATeNbHOCTH — aHallu3 M CUHTE3, CpPaBHEHHE,
0000111IeHNe, CHUCTEeMATU3alMIO, BBIABICHHE MPUYMHHO-CICICTBEHHBIX CBS3€W — IJIs1 M3y4YCHHS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAyYHbIE METOIbI ITO3HAHMSI — HA0JI0IEHNE,
U3MEpEHUE, MOJICIIMPOBAHUE, IKCIICPUMEHT (peasIbHbIA U MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHE

9 KUIACC
No HaunmenoBanue Tembl KonmdecTBo yacon DOnekTpoHHBIC (IU(PPOBLIE) BocnurtarenbHbli
n/n Bcero Konrposs | IpakTrueckue | 00pa3oBaTEIbHBIE PECYPCHI MOTEHLIH AN
HBIE paboTsl
paboThI
1 Pasznen 1. BenecTBO M XUMHYecKasi peakiuus - (hopmupoBanue
1.1 [ToBTOpenue u yroyonenue | 5 1 https://m.edsoo.ru/7f41a636 CTPEMJICHUS K
3HAHU OCHOBHBIX Pa3/eiioB https://lesson.academy- MOJIyYEHUIO 3HAHUU;
Kypca Xumuu 8 Kiacca content.myschool.edu.ru/04/09 - opmupoBanue
KYJIBTYpBI 3JJ0POBOTO
1.2. | OcHOBHBIE 3aKOHOMEpHOCTH | 4 https://m.edso0.ru/7f41a636 0bpaza Ku3HK;
MPOTEKAHUSI XUMUYECKHUX https://lesson.academy- - bopmupoBaHue
peakuuii content.myschool.edu.ru/04/09 HABHIKOB 6€30MacHOro
MOBE/ICHUS B
1.3. DIEKTPOTUTHYCCKAS 8 1 1 https://m.edsoo.ru/7f41a636 TPHPOSHOM Cpeie,
] - opmupoBanue
AUCCOLHALINS. https://lesson.academy- HABBIKOB GC30HACHONO
XHUMUYECKHE PEAKIHH B content.myschool.edu.ru/04/09
MOBE/ICHUS B
pacTBopax. o
0 17 > 1 Ype3BBIYAITHBIX
TOTO 1O pa3aesy CHTYAIHSX;
2 Pa3nes 2. Hemerasuibl M X cOeIMHEHHUS - (hopMmpoBaHUE
2.1 OOr11ast XapaKTEepUCTHKA 2 https://m.edsoo.ru/7f41a636 YBaKEHHS K
XUMHUYECKUX IJIEMCHTOB https://lesson.academy- pe3yabTaraM Tpyaa
VIl -A rpynmbr. lanorensr content.myschool.edu.ru/04/09 (CBOErO U IpYyrux
(IToBropenue marepuana, Toaei);
M3y4EHHOTO B 8 Kjacce) - opmupoBanue
2.2 OOmas xapakTepucTuKa 6 https://m.edsoo.ru/7f41a636 IKOJOTUIECKOU
XUMHYECKUX DJIECMCHTOB https://lesson.academy- KYIbTYpPHI;
VI -A rpymmsr. Cepa u ee content.myschool.edu.ru/04/09 - popmupoBanue
COETMHEHUSI. OTBETCTBEHHOTO,

OepeKHOTO OTHOIICHHUS
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2.3 OO01as xapakTepuCcTHKa 7 https://m.edsoo.ru/7f41a636 K [IPUPOJIE,
XUMHYCCKHUX DJICMCHTOB https://lesson.academy- OKpYXKaroIleH Cpee;
VA rpynmst. Asor, ¢ocpop content.myschool.edu.ru/04/09 - bopmupoBaHue
1 UX COCANHCHUA HAaBBIKOB OXpPAaHBbI,
2.4 OOmmas XxapakTepucTHKa 8 1 https://m.edso00.ru/7f41a636 3aIlUTHI,
XUMHNYECKUX IJICMEHTOB https://lesson.academy- BOCCTAHOBJICHUS
IV -A rpynmsr. Yraepoz, content.myschool.edu.ru/04/09 TIPUPOJIEL,
KPEMHHU U UX COCIVHECHMUS. OKPY’KaIOILEeH Cpebl
HToro no pasneny 23 1 - popmupoBanne
3 Paznen 3. Merajliibl M UIX COeIUHEHHUSA TOOPOTHI;
3.1 OOmue cBoiicTBa MeTaioB | 4 https://m.edsoo.ru/7f41a636 Cr(lbpoaf])s l\sﬁﬁgsilgfﬁ;
https://lesson.academy- - hopMmupoBanHUe
content.myschool.edu.ru ApyKeToous 1
3.2 Baxneiime meramuisl 1 ux | 16 1 https://m.edsoo.ru/7f41a636 B3aHMOTIOMOIITH;
COCITMHCHUS https://lesson.academy- - opmHupOBaHHE
content.myschool.edu.ru/04/09 YBaKeHHs K CTAPLINM;
HToro no pasneny 20 1
Pazgen 4. Xumus U oOKpyKamomas cpeaa
4.1. BermectBa 1 MaTepuaisl B 2 https://m.edsoo.ru/7f41a636
KU3HH YCITOBEKA https://lesson.academy-
content.myschool.edu.ru
4.1 [ToBTOpenue u o6o6menue | 2
3HAaHUW OCHOBHBIX Pa3/ciiOB
KypCOB XHUMHH 8-9 Ki1acCoB
PesepBHOE Bpems 4
Hroro no pazueny 8 https://lesson.academy-
content.myschool.edu.ru
O01ree KoJIH4eCcTBO YacoB | 68 4
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