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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma y4eOHOro Kypca «XUMHUS» Ha YPOBEHb OCHOBHOTO
obmiero oopazoBanus aia odyuarommxcs 8-9 kimaccoB MAOY «lllkoma Ne 115»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpa3oBaHUH
B Poccuiickon denepannny;

. npukaza MunnpocBemienuss ot 31.05.2021 Ne 287 «O6
YTBEPKJICHUH (heepalibHOrO0 TOCYAapCTBEHHOr0 00pa30BaTENIbHOTO CTaHAapTa
OCHOBHOTI'O 00111eT0 00pa30BaHUsY;

. npukaza MunnpocBemienuss ot 18.05.2023 Ne 370 «O6
yTBepxkAeHUH (heaepaabHoi 00pa30oBaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIIIETO
o0pazoBaHUs;

. npukasa MunnpocBemienuss ot 22.03.2021 Ne 115 «O6
yrBepkaenun llopsimka opraHu3aliii M OCYIIECTBJICHHUS 00pa3oBaTesIbHOMN
NEATEILHOCTH TI0  OCHOBHBIM  00IIe0o0pa3oBaTeIbHBIM  IporpaMmam  —
oOpa3oBaTeNbHBIM IpOrpaMMaM HauyajibHOIO OOILEro, OCHOBHOTO OOUIEr0 H
CpeIHero o01ero 0opa3oBaHusY;

. CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TPEOOBAHUS K
OpraHu3alysM BOCHUTaHUS U OOydYeHHUs, OTAbIXa M O3JOPOBICHUS JAETEH U
MOJIOJICKU», YTBEPKACHHBIX MMOCTAHOBIECHUEM TJIaBHOTO CAHUTAPHOTO Bpada OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urnennveckue HOPMATUBBI U TPEOOBAHUS K
oOecrieueHnto0 0e30MacHOCTH W (W) OEe3BPeAHOCTH IS YesloBeKa (PaKToOpoB
Cpelbl OOWTaHMs», YTBEPKICHHBIX IMOCTAHOBJICHHEM TJIABHOTO CAHUTApHOTO
Bpauda ot 28.01.2021 Ne 2;

. ¢ yuérom KoHuenuuu npenojjaBanusi yaeOHOro npeamera « XuMus»
B oOpa3oBarenbHbIX opraHuzanusx Poccuiickoii ®denepanuu, peamu3yrolIux
OCHOBHBIE 00pa3oBaTeNbHbIC MTPOTPAMMBI, U OCHOBHBIX MONOXKEeHHH «CTpaTeruu
pa3BuTHsi BocnuTaHusi B Poccuiickoir denepanuu Ha nepuon o 2025 roma»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

. y4eOHOTO IJIaHa OCHOBHOTO OOIET0 00pa3oBaHMs, YTBEPKICHHOTO
npukazoM MAQOY «lllkomna Ne 115» ot 31.08.2023 Ne 610 «O6 yTBepx)aeHUU
OCHOBHOM 00pa3oBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUS;

. dbenepanpHOll paboueil mporpaMMbl y4eOHOrO Kypca «XHUMHS».
Pabouass  mporpamma  OpUEHTHpPOBaHA  Ha  IE€JIEBbIE  MPUOPUTETHI,
chopmyaupoBaHHble B (denepalibHONM pabouell mporpaMMe BOCIHUTAHHUS U B
paboueit nporpamme Boctimtanusi MAOY «Illkoma No 115%.



[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmm.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeaycMaTpPUBAET pacIpeie]ieHue €ro Mo KiaccaM U CTPYKTYpUPOBAHHUE IO
pazzenaM M TeMaM MPOrpaMMbl 10 XHMHH, ONPENEsSeT KOJIWYECTBEHHBIE U
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuxcsi, OMNpPEAeNSseT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yapTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1eJIeld U3yUeHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEILHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UTparOT (POPMUPYEMbIE XUMHUEU NPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyenne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JarommMxcs, HABBIKOB HX CaMOCTOSITENIBHOW Y4eOHOW JIeATENBHOCTH,
HKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOITNXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.



JlanHble HampaBlieHUsI B OOYyYEHUM XUMHUHU OOECHEeUMBAIOTCS CHenu(pUKOn
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHH W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX MOHSITUU
OpTraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uzydeHuro. CoaepKaHue CKIIAJIbIBAETCSI U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakuuu. OO€ 3TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl IO MPUHLHILY
IIOCJIEA0BATEILHOIO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TPEACTaBIEHUN 00 JJIEKTPOJIUTUYECKOH JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHMS PACCMATPUBAKOTCA HA OCHOBE 3MIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YPOBHSI K JPyromMy, BBIIONHIS (YHKUMA OOBACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH ITPAKTUYECKOI'O IPUMEHEHUSA U IOIYYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOM NpPHUPOJABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METOJaM IIO3HaHMS B Hayke. M3ydeHune XMMHUM NPOUCXOIUT C IPUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyKaromuil Mupy,
«buonorus. 5—7 knacce» n «Pusuka. 7 Kiace».

[Ipy wW3yyeHUH XHUMHHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbBl XHUMHUECKHUX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX 0000IIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B
OpUOOIIEHUM K HAy4YHBIM METOJaM I[I03HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMUYECKUX PEAKIni, B (HOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUH B Y4YeOHO-TIO3HABaTENbHOM U y4eOHO-HCCIIEeI0BaTENbCKON



JESATEeTLHOCTH, OCBOCHHHM TPaBWJ OE30MacHOTO OOpaIleHHWs C BEIIeCTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (dopmMupoBaHHE WHTECILICKTYaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOYy4YeHUS HA  CHCTEMAaTHYECKOE MPUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YyHarOIUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmEld (QYHKIUOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCI€ YMCHHH OOBSCHITH W OIICHWUBATH SIBIICHUSA
OKPYXKAIOMIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMHUH, TPUMEHSTh HMX MpPU pEUIeHWU TPo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM EATEIbHOCTH;

— ¢opmupoBaHHEe y OOydYalOIMXCAd T'YMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHMS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPaBICHHOCTH JIadbHEHIIIETO
oOyJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3Y4YCHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, COCTaBsieT B § kiacce — 68 dacoB (2 yaca B
HeNeno): 8 «A» -

8 «b» -68 wacos

8 «B» -68 uacos

8 «I'» -68 vacoB

8 «JI» -68 yacos

8 «E» -68 yacon

8 «K» - 68 yacon

8 «3» - 68 yacos

8 «M» -68 yacon



8 «K» -68 yacoB
[Iporpamma peanusyercs MOTHOCTHIO 3a CYET COKPAIIEHUS yueOHOTO BPEMEHHU
PE3EPBHBIX YACOB, PACCYNTAHHBIX HA TOBTOPEHNE U 0000IIIEHNE TPOTPAMMHOTO
MaTepuaa; / Wid CIUSHUSA OJIM3KHUX T10 COACPKaHUIO TEM YPOKOB.

Jlyist peanmu3anuu mporpaMMbl UCTIONB3YIOTCS YIEOHUKH, JOMYIIICHHBIE K
HCIIOJIB30BAHUIO MPU peasi3allii UMEIOIINX TOCYIaPCTBEHHYIO aKKPEAUTAIIHIO
o0pa3zoBaTeIbLHBIX MPOrPaMM Ha4aJIbHOTO OOIIEr0, OCHOBHOTO OOIIETO, CPETHETO
o011iero oOpa3oBaHusl OPraHU3aAIMAMH, OCYIIECTBISIOMMUMEU 00pa30BaTEIbLHYIO
JEeSITEIbHOCTD, MpruKkazoM MuHnpocsemenus ot 21.09.2022 Ne 858:

. Xumus 8 knacc/ ['abpuensa O.C., Octpoymos U.I'., Cnaakxos C.A.,
AxkrmmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

Xumus, 8 knacce/ Kypun A.A., AkunonepHoe o61ectBo «3naTenbcTBo
«IIpocBemienue»

DnexkTpoHHBIE 00pa30BaTENIbHBIE PECYPCHI, JOMYIICHHBIE K HCTIOIB30BAHUIO TIPH
peann3alyy UMEIOIINX TOCYAapPCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTEIbHbIX
IpOrpaMM HavyajJbHOTO OOIIEro, OCHOBHOIO OOIIEro, CPEAHEro 00IIEro
oOpazoBanus npukazoM Munnpocsenienus ot 02.08.2022 Ne 653:

Xumus, 8 knacc, DI'AOY IAIIO "Akanemuss Munnpocsenienust Poccun"

" lomamuaue 3aganus. OcHoBHOe o01iee oopa3oBanue. Xumus'", 8 - 9 kimacc, AO
MN3narenbcTBO "[IpocBenieHue"

Tpenaxep "O6nako 3nanuit". Xumus. 8 xkinacc, OO0 "duzukon Jlad"

COAEPKAHUE OBYUEHMUSA

8 KJIACC

IlepBoHavajibHbIE XMMUYECKHE IOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YEJIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOaaX MO3HAHMSA B XUMMHU. UHCTHIE BEIIECTBA M CMECH.
CriocoOnI pa3aeseHus: cMeceil.

ATOMBI M MOJEKYJbl. XHUMUYECKHE dJIEeMEHTbl. CUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCHTENIbHAS aTOMHas Macca.



OTHOcCHUTeNbHAs MOJIEKYJIsIpHAas Macca. MaccoBast 10151 XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BelmiecTBa. Pacuérel mo ¢opmMmynam
XUMUYECKUX COCTUHEHUM.

Du3nyecKue U XMMUUYECKUE SBJICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHE ypaBHeHUA. Kiaccudukarms
XUMHUYECKUX peaKIUil (CoeqMHEHMS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/A0H, MpaBuUiaMu padoThl B JabopaTopuu U
npuéMaMu oOpamieHus ¢ JIabopaTOpHBIM 00OPYJOBaHHEM, U3yUCHHE U OMHCAHUE
¢uznyecKkux CBOMCTB OOpa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOICHHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MENa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasimokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCH]IA
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE XxKee3a ¢ pacTBopoM conu meau (1),
U3y4YeHHUE CIOCOOOB PAa3JCICHUs] CMECEH: ¢ MOMOIIbI0 MAarHuTa, (UIbTpOBaHUE,
BBITIApYBaHUE, TUCTWUISAIUS, XpoMaTorpadus, MpoBEEHUE OYUCTKU MOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  NPOBEICHHUS  ONbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(I1apoCTepIKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 37€MEHT U mpocToe
BemectBo. Haxoknenuwe xucimopoga B TpupoAe, (PU3MUECKHE U XUMUYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunpbl. [lpumenenue xkucnopona. CrocoOsl
MOJIYYeHHUS] KUCTopoJa B J1abopaTOpuud W TPOMBIIUIEHHOCTH. KpyroBopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBoli 3p(}EKT XMMHUYECKOW pPEeaKUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb M METAaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — assnemeHT M mpocroe BemectBo. Haxoskaenuwe Bomopona B
npupoje, GuMUecKkue ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI
nonyuyeHust. Kucmotel u comnu.

MousipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOWCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HaceplllieHHbIE M HEHACBIIIEHHbIE PacTBOPhbI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Jig BELIECTBA B pACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.



Ponp pacTBOpOB B mpUpPOJIe U B XKU3HU yeiaoBeKa. KpyroBopoT BOJbI B MPUPO/IE.
3arps3HeHre NpUpOaHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krmaccudpukanuss oCHOBaHWM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuy. [lonydyenre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[lonmy4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XUMHYECKHUE CBOWCTBA COJIEH.
[TonmydyeHue conei.

['eneTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yX€, ITOIYYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C O0Opa3laMu OKCUJIOB U
OMMCaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUE, PACIO3HABAHUE U H3YUCHHE
CBOWCTB Bojopojia (ropeHue), B3aumojeicTBue Bogopona ¢ okcuaom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIIAMHU
(HatpueM ©  KanblieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
UCCJIEIOBAaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCIOT W IIEJIOUEH,
u3ydyeHue B3aumozeiictBus okcuga menu (IlI) ¢ pacTBopoM cepHON KHUCIOTHI,
KUCJIOT C MeTajulaMHu, peakluuil HeUTpalu3aldu, MOJTYyYEeHHE HEePaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTAIbHBIX 33/lad MO0 TeMme «BakHeillne KiIacchl HEOPraHUYEeCKUX
COCIMHEHUN.

Ilepuoanuecknii 3axkon u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CtpoeHne aTomMoB. XUMHYECKASl CBA3b.
OxucaANTeIbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKM KIACCU(PHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
IPYINax CXOJHBIX DJIEMEHTOB (ILEJIOYHBbIE U IIEJIOYHO3EMEIbHbIE METaJUIbI,



TaJIOTeHbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIEe 00pa3ytoT aMpOTEPHBIE OKCHIBI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MengeneeBa. KoporTkomepuonHas u  JJIMHHONEpUOAHAs  (OPMBI
[Tepuomuueckont cucrembl xumuueckux aneMeHToB /. M. MenneneeBa. [lepuobl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifep. M3oronel. DnekTponsl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUSI pajiuyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbli H
rpaXKJaHVH.

Xumuyeckas cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DIEeKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Ipouieccrl OKHCIIEHUST U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3loB BEHIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropenue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHSTUM, TAK U MOHSATUM, SBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIHUKJIA.

OO01mue ecTecCTBEHHO--HAYUYHbIC MTOHATHS: HAYYHBIM (pakT, rUroTesa, Teopus,
3aKOH, aHalu3, CHHTE3, Kiaccudukanus, TMePUOJUIHOCTb, HAOJIOECHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnkKa: marepus, aTroM, DOJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHJ,
M30TOMBI, PAAMOAKTUBHOCTh, MOJICKYJA, DJEKTPUYECKUN 3apsl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COoHIIE.

buonorus: dorocunres, npixanue, onocdepa.



['eorpadusa: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOIbI,
TIOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, BOJTHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIbHOM JEATENBHOCTA B COOTBETCTBUH C TPAJULUOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMA ¥ JYXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSMH, IPUHATBIMU B
oOLIeCTBE MpaBUJIaMU W HOPMAaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALNHI 00YUYaIOIIHUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacUIMpEHHE OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacCJICIHI0, MOHMMAHMS 3HAYCHUS XUMUYECKOH HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NPEACTABICHUS. O COLHMAIBHBIX HOpPMax M IIpaBUaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMIpoOLEcCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE TMIOBEJEHUE UM TMIOCTYNKM CBOMX TOBApUILEH C MO3ULHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUI MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBS3AX YeEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



MO3HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJUMBIE il OOBSACHEHUS HAOJI0Ia€MbIX MPOIECCOB W SIBICHUI,
MO3HABATENILHON, WH()DOPMAITMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO M TIO3HAHUWIO, JO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COONIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBaXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOAEC KAaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
npaBuJl 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI



B cocraBe MeTanpeaMETHBIX PE3YJbTATOB BBIICIAIOT 3HAUYUMBIE IS
dbopMHpOBaHUS MHPOBO33PECHHS OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHS,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NIpEeAMETaxX M IO03BOJISIOT Ha
OCHOBE 3HAHUW W3 3THX MPEIMETOB (OPMHUPOBATH MPEACTABICHHUE O IETOCTHOMN
Hay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jlornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHH (BBIACIATH UX XapaKTEPHBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU IOHSATHUSIMH), HUCIOJIb30BATh
MOHATUS JJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpoOIEcCCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIC B XMMUU MOJIEIbHBIC TIPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHUYecKas (opMmylia W YypaBHCHHUE
XUMHYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

YMEHHUE MCIOJIb30BATh IMOCTABICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIJaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanmueii:



yMEHHE BBIOWMpaTh, AHAJIW3UPOBATH W HHTEPHPETUPOBATH HHPOPMAIIHIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO0 U3 PA3HBIX UCTOYHUKOB
(Hay4HO-TIONyJIApHAs JIUTEpAaTypa XUMHUYECKOIO COJEpXkaHUSA, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh IMPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, TIPUOOPETEHUE OIBITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOI'O MCIIOJb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY TMpeAcTaBIeHUS UH(DOPMALIUN U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
apyrumu hopmMamu rpaduku 1 UX KOMOMHAIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJIM3MpPOBaThb B Ipolecce Y4YEOHOH W
MCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCHl (B XoA€ Juanora M (WIM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3aa4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  ACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosnee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,



OLICHMBATh COOTBETCTBHE IOJIYYEHHOTO PE3yJbTaTa 3asBJICHHOW LEIU, YMEHHE
UCIT0JI30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, PEJIAraéMbI€ B YCIOBUM 33JIaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denaepaibHOM paboyeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIE OOYYAIOIMMHUCS HAy4YHbIE 3HAHUSA, YMEHUS U CHOCOOBI
JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsX.

K koHIy 0OyueHus B 8 kiiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (DEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPaaUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHas CBSA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JI0Jsl BEILECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU TTOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBiCHHUS (Hopmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENEeNsATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAMHEHUN I10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIEHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MoJIokeHus B llepuogmueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;



e ONKWCHIBATH M XapakTepus3oBaTh TaOamuHyto (opmy Ilepuoamaeckoit
CUCTEMBbl XHMHUYECKHX OJJIEMEHTOB: pa3nyaTh TOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)», manele U
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa XxuMuyeckux osiementoB . .
MenaeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrcCiIO dJIEKTPOHOB
U pacrpeereHue uX Mo dJIEKTPOHHBIM CII0SIM);

e KJIACCU(PUIUPOBATH XMMHUYECKHE AJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapaKTEepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKasi ONMMCAHUE PUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOWCTBA BEIMIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSAX;

e BBIYUCIATH OTHOCUTENBHYIO MOJEKYJSIDHYIO © MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TPUMEHATH OCHOBHBIC OTEPAIMU MBICTUTEIBHONU NEATEIbHOCTH — aHaJu3
W CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIllio, Kiaccu(uKaImio,
BBISIBJICHHUE TPUYUHHO--CIICJICTBEHHBIX CBSI3€H — JJIsi U3y4Y€HHUs CBOICTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPCHHE, MOJICIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TOJB30BaHUS  XMMHUYECKOW  TOCYAOM U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BENIECTB (BOJOpOAa H KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECTEHHOM MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;makmyc, henondTaaenH, METHIOPAHK U JPYTHE).

TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC



KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue
(undposbie)
n/ | pa3sjgesioB H TeM Becer Kourtpoabn = IIpakruueck
oOpa3oBaTe/ibHbIE
n nmporpaMMbl 0 ble padoThbI ue padboThbl
pecypchbl
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peakuuu 37c
Hroro o pazneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3znyx.
Kiesopox bubmuorexa [JOK

2.1 ’ 6 1 https://m.edsoo.ru/7f418
Ilonsatue 00

37c

OKCHIAX
Bonopoa.lloustu bu6mmoreka [IOK

2.2 € 0 KACJI0TaX U 8 1 https://m.edsoo.ru/7f418
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Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckasi cucrema XHMHYECKHX d1eMeHTOB /1.
H. MenaeneeBa. CTpoeHne aToMoOB. XMMHYeCKas CBA3b. OKMCIUTEIbHO-

BOCCTAHOBHUTEJIbHbIE PeaKI[UH
[Tepuonnueckuii
3aKOH U
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3.1
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Mennene-eBa.
Ctpoenue aToma

XumMmudeckas
CBSI3b. bubmuorexa [JOK
3.2 OxuCIUTENHHO- 8 https://m.edsoo.ru/7f418
BOCCTAaHOBUTECIIBH 37c
bI€ peaKIuu
bubmuorexa [JOK
Hroro no pazueny 15 https://m.edsoo.ru/7f418
37c
bu6mmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f418
37c
OBUIEE
KOJIMYECTBO 68
YACOB IO
ITPOI'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 8 kiacc/ 'abpuensia O.C., Octpoymon W.I'., Cnagkos C.A.,

AxuuonepHoe obmectBo «M3narensctBo «IIpocseiienne»

* Xumus, 8 kiacc/ Kypun A.A., AkunonepHoe obmiectBo «M3narenscTBo

«IIpocsemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AxkrmonepHoe o6rmiectBo «M3marensctBo «lIpocBemenue»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. I'abpuensu O. C., Bockoboiinukona H. I1., SurykoBa A. B. HacronbHas kHura

yaurtens. Xumus. 8 ki1.: Metoaudeckoe nocooue. - M.: Jlpoda, 2021.
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2. I'abpuensn O. C., SAmykosa A. B. Terpanp 11 1abopaTOPHBIX OMBITOB U
npaktuyeckux padot. 8 k1. K yuebnuky O. C. ['abpuensina «Xumusi. 8 kiacey.
M.: Ipoda, 2022.

3. l'abpuensu, O. C. Meroguueckoe nocodue k yueonuky O. C. 'abpuensna
«Xmmusy. 8 xkmacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronundeckoe nocobue k yueonuky O. C. ['abpuensna
«Xumusy. 9 xkmacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosoruueckue kapTol K yueonuky O. C. ['abpuensina «Xumus. 8
KJaccy : metoauyeckoe nocodue / JI. M. Acanoa. — M. : JIpoda, 2020

6. XuMmus : TexHoJiornueckue kapthl K yueonuky O. C. 'abpuensna «Xumus. 9
Kjacey : metoauyeckoe nocodue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTpoabHBIE M TpoBEpOUYHBIE padoThl K yueOHuKy O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YiiakoBa u

ap. - M.: Jlpoda, 2022. nanusie

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beenurenannpichttp://www.chemnet.ru I'azera «Xumus» ¥ caiT 11 yuautens «51
U1y Ha YPOK XHMHID

http://him.1september.ru Equnas xomnekuust IIOP: IIpeameTHast KOUTEKIMS
«XuUMuUsD

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHBIE



skcriepuMeHThl: xumus. Komnekuus Poccuiickoro 001eo0pa3oBaTenbHOTO
ropraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoi
http://www alhimik.ru Beepoccuiickas omumnuana mKoJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK TSI
CPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBIN y4eOHUK
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