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Pa6ouas nporpamma ¢akynpTaTUBHOTO Kypca «BBeneHnue B XumMuio» Juist 7 Kiacca pa3paboTaHa Ha OCHOBE
obpazoBarenbHoi Tporpammbel MOY COIL Ne31 u ¢ yuérom yueOHoro tutana Ha 2023-2024 y4eOHBIN TO/I.
ITo oOpazoBarenpHOI TpOrpaMmMa MIKOJIbI Ha n3ydeHne «BBenaeHune B xumuio» orBoautcs 34 vaca (1 gac B

uezgento). C yuerom «l omoBoro kanengapuoro rpadpuka MOY COL Ne31» na 2023-2024 y4ueOHbI# TOA
mporpamma coctarieHa Ha 34 Jaca (1 yac B Heeno)

Conep:kanue y4e0HOIo Kypca

Xumus B ueHTpe ecrectBo3Hanus (114)

[Ipenmer xumMun. X¥MHUSI — 4acTh €CTECTBO3HAHUS. B3aMMOOTHOILIEHUS YEJIOBEKA U OKPYXKAIOLIETO MUPA.

[Ipenmer xumuun. GU3NYECKHUE TENA U BEILIECTBA.

CaoiictBa BemiecTB. [I[pruMeHeHNE BEIECTB HA OCHOBE UX CBOMCTB.

Habmonienue U 3KCHepuMEHT Kak METOJbl M3Y4YeHHs] €CTeCTBO3HAHMA W Xumuu. HabmioneHue kak
OCHOBHOIl METOJl TMO3HAHUS OKpPYKAIOIIEro MHpa. YCIOBUA MpoBeAeHUs HabmoaeHus. [umortesa.
OxcniepumeHT. BeiBoa. Ctpoenue minamenu. Jlaboparopust u obopynoBanue. MoaenupoBanue. Mojenb,
MoienupoBanue. OcoOeHHOCTH MOJAENTUpOBaHus B reorpaduu, ¢usuke, Ouonorud. Monaenn B OHOJIOTHH.
Mymnsoxu. Monenu B ¢usuke. OnekrpodopHas MammHa. ['eorpaduyeckne mogenu. XUMUYECKHE MOICIIH:
npeAMETHbIC (MOJEIN aToMa, MOJIEKYJ, XMMHUYECKUX M MPOMBIIUICHHBIX MPOU3BOJCTB), 3HAKOBHIE, WIIH
CUMBOJIbHBIC (CHMBOJIBI 3JIEMEHTOB, ()OPMYJIBI BEIIECTB, YPABHEHUS PEAKIIHIA).

XuMHUecKue 3HaKW M (GOpMynbl. XHMHUYECKHH SIIEMEHT. XUMHUECKHe 3Haku. Mx oOo3HaueHwe,
npou3HoIIeHne. Xumudeckue ¢opMynsl BemecTB. [IpocTeie W clnokHble BemiecTBa. HVHAGKCH U
kodduimenTsl. KauyecTBeHHBIN U KOJIMYECTBEHHBIN COCTAB BelIECTBA. XUMHS U PU3UKA. Y HUBEPCATbHBIN
XapakTep TMOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. [lOHATUS «aToM», «MOJEKYIa», «HOHY.
Crpoenue BemectBa. Kprcramuueckoe cOCTOSHUE BELLIECTBA.

Kpucrammmaeckne pemretku TBepasix BemiecTB. [Juddysus. bpoyHoBckoe aBmkenue. BemectBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. ArperaTHble coCcTossHUA BeulecTB. [lonsTre 00 arperatHom
COCTOSTHUM BemiecTBa. Pu3nyeckue U XUMUUYecKue sBjaeHus. ['a3000pa3Hble, )KUIKHE U TBEP/Ible BEILIECTBA.
AMop(dHbIe BeriecTsa.

Xumus u reorpadus. Ctpoenne 3emiu: Apo, MaHTHs, kopa. Jlutochepa. MuHepassl M TOpHBIE TOPOJIBI.
Marmatuueckue 1 0caiouHble (HEOpraHU4YEeCKHe U OPTaHUYECKUE, B TOM YUCIIE U TOPIOYNE) TTOPO/IBL.

Xumus u 6uonorus. XUMUYECKUH COCTaB )KMBOW KJIETKH: HEOpraHU4ecKue (Bo/ia U MUHEpaIbHbIE COJIH)
U opraHudeckue (OerKu, >KUPBI, YIJIEBOJbI, BUTAMHHBI) BEIIECTBA. bruosiorndeckas pojib BOJBI B JKUBOU
kieTke. @orocunres. Xnopodpuui. buonornueckoe 3HaueHUEe )KUPOB, OEIKOB, 3(PUPHBIX Macell, YIJIeBOJOB
Y BUTAMHUHOB JIJIS1 )KU3HEIEATEIbHOCTH OPTaHU3MOB.

KauectBennbie peakuun B XuMmuU. KadecTBeHHble peakuuu. Pacro3HaBaHWE BEHNIECTB C IMOMOIIBIO

KAueCTBEHHBIX pEaKIUil. AHAIUTUYECKUN CUTHAI.

OmnpenensieMoe BEIIECTBO U PEAKTUB Ha HETO.

Hemoncmpayuu: Komnekius pa3lIuyHbIX MPeAMETOB Wi (oTorpaduii mMpeaMeToB U3 ATIOMHHHS IS

WJUTIOCTPALIMM UJIEU «CBOMCTBA — MPUMEHEHHUEY.

YuebHOe 000pyI0BaHNE, UCIIOIB3YEeMOE Ha ypoKax (PU3UKH, OMOJIOTHH, Teorpadun U XUMHH. DJIEKTpodopHas
MaIlliHa B JEHCTBHUH.

['eorpaduyeckue monenu (rinodyc, kapra). buonorudeckue Moaenu (MyJsKH OPTaHOB U CHCTEM OPTaHOB
pacTeHul, JKUBOTHBIX W uenoBeka). dusnueckne M XMMHUYECKHE MOJEIM aTOMOB, MOJIEKYJ BEIECTB U
KPUCTALITMYECKUX pemeTok. OObeMHbBIE U MIApOCTEPKHEBBIE MOJENIN BOJBI, YITIEKHCIOTO U CEPHUCTOTO
ra3oB, MeraHa. OOpas31ibl TBEPABIX BEIIECTB KPUCTAIUIMYECKOTO CTPOCHHS.

Mognenn Kpucraimdeckux pemerok. Boma B Tpex arperaTHbIX —cocTosiHMsIX. Konmeknus
KPUCTAJUTMYECKUX W aMOP(HBIX BEIIeCTB W m3Aenuid u3 HuX. Komnekuuss MuHepanoB (JIa3ypuT, KOPYHI,
XaIbKOMUPHUT, PiroopuT, ranuT). Kosuekius ropHsix mopoy (TpaHuT, pa3audHbie (hOpMbI KATBIIUTa — MeEI,
MpaMmop, u3BecTHsK). Kosekus roprounx uckonaeMbix (HeTh, KAMEHHBIH yrojib, CIaHLBL, TOPD).

Hemoncmpayuonnvie sxcnepumenmol: HayduHoe HaOmozeHue W ero omucanue. V3ydeHue CTpOCHUs



wiameHd. CrnupToBasi 3KCTpakuus xjopoduiuia u3 3eleHbIX JHUCTheB pacTeHuil. «llepenuBanue»
JIJIEKUCIOro Ta3a B CTakaH Ha YypaBHOBEIIEHHBIX BecaX. KauecTBeHHas peakuMsi Ha KHCIOPOA.
KauecTBeHHas peakius Ha YIJIEKUCIbIN ras.

Jlabopamopnuvle onvimul: PacrpocTpaHeHHe 3amaxa OJCKOJIOHA, JyXOB WM J€300paHTa Kak
nporecc auddy3uu. Habmroaenrne 6poyHOBCKOTO ABMKCHUS YACTHYCK YEPHOH TYIIH MO MUKPOCKOTIOM.

Huddysus nepmanranata kanus B sxenatune. OOHapyxeHHe 3(DUPHBIX Macenl B anelIbCHHOBOM
Kopouke. M3yueHue rpaHuTa ¢ MOMOIIBIO YBEIUUYUTEIbHOrO cTekia. OmnpezneneHue coaepkaHusi BOAbI B
pacrenuu. OGHapyXeHHE Macja B ceMeHax MOJCOIHEUHHKa U rperkoro opexa. OOHapyxeHHe Kpaxmaia B
NIIIEHUYHOW MyKe. B3ammopeicTBue acKOpOMHOBOW KHCIOTBHI ¢ HojaoMm (ompexaeneHue ButamuHa C B
pa3IMYHBIX COKaX).

[IpoxyBaHue BBIIBIXaEMOTO BO3[yXa yepe3 M3BECTKOBYIO Boay. OOHapyKeHHE H3BECTKOBOU
BOJIbI CPEAM PA3JIMYHbIX BELIECTB.

Homawnue onvimul: I3roToBIEHHE MOZENICH MOJIEKYJ XMMUYECKHX BEIeCTB U3 mactwinHa. Auddysus
caxapa B Bojie. OTIBITHI C ITyCTOM 3aKPBITON TIACTHKOBOM OyThIIKOM. OOHApyKeHHE KpaxMaia B IPOTyKTax
MUTAHK; SO0JIOKAX.

Ilpakxmuueckaa paboma Ne 1. 3HaKOMCTBO ¢ IJabopaTopHbIM oOOpyaoBaHueM. IIpaBuia TEXHHKH

0€30MacHOCTH.

Ipaxmuueckas paboma Ne 2. HabntoneHue 3a ropsiieil cBe4on. Y cTpoiicTBO U paboTa CIUPTOBKH.

MaremaTuka B xumuu (9 1)

OtHocuTenbHasl aTOMHas Macca ajieMeHTa. MonekynspHas Macca. OnpeleneHue OTHOCUTEIbHOU
aTOMHOW MacChl XHMHUYECKHX 3jieMeHToB 1o Tabmuie [[. M. MenneneeBa. HaxoxaeHrne OTHOCHTEIBHOM
MOJIEKYJISIPHOM Macchl 0 (popMyJie BELIECTBA KAK CYMMbl OTHOCUTEIbHBIX aTOMHBIX MaccC, COCTaBIISIOLINX
BEIIIECTBO XUMUYECKUX 3JIEMEHTOB.

[ToHATHE O MaccOBOI J10J1e XMMUYECKOT'0 3JIeMEeHTa () B CJI0’KHOM BEIIECTBE U €€ pacueT 1o (popmyie
BelecTBa. Haxoorcoenue popmynsi eeuecmsa no 3sHa4eHUAM Maccosblx 001el 00pa3yIouux e2o 1eMenmos

Yuctele BemectBa. CMecu. ['ereporeHHbsle 1 roMOreHHble cMecu. ['a3000pa3Hble (BO31yX, MPUPOIHBIN
ra3), )kuakue (HeTh), TBepble cMecu (TOpHbIE MOPO/bl, KyJIMHAPHbIE CMECH M CUHTETUYECKHE MOIOIIUE
CpenCcTBa).

O06nemuas nois raza B cmecu. Omnpezaenenne oObeMHOM ou ra3a (¢) B cmecu. CoctaB aTMochepHOTO
BO3/yXa U MPUPOAHOro ra3a. Pacuer o6bema 101 ra3a B cMecH 10 ero o0bemMy U Ha000poT.

Maccosas nons BemiectBa (@) B pactBope. Konuentpauus. PactBopurens U pacTBOPEHHOE BEIIECTBO.
Pacuer Macchl pacTBOPEHHOTrO BEIIECTBA 110 MAaCCe PacTBOPa U MACCOBOM J10JI€ PACTBOPEHHOI'O BELIECTBA.

[TonsiTHE O YMCTOM BelecTBE U MpuMecu. MaccoBas 101151 mpuMecH (®) B 00pasie HCXOAHOTO BEIIeCTBa.
OcHoBHOe BemecTBO. Pacder Macchl OCHOBHOIO BEIECTBA II0 MAacce BEIIECTBA, COACPIKAILETO
OIIPEAEIEHHYIO MACCOBYIO OO IIPUMECEH.

Hemoncmpayuu: Konnekuus pa3IUYHbIX BUAOB MpaMopa M u3aenuii u3 Hero. CMech peYHOro H
caxapHoro necka u ux paszaenenue. Komnekuus Heptu u HedrenpoaykToB. Konnekins ObITOBBIX CMECEH.
Juarpamma coctaBa aTMocdepHoro Bosayxa. Jlmarpamma cocrtaBa mnpupogHoro raza. Komnmekuus
«MmuHepasbl ¥ TOPHbIE TOPOIBD.

Homawmnue onvimur. V3ydeHue cocTaBa HEKOTOPBIX OBITOBBIX M (papMalleBTUUECKHUX MPErapaTos,

COJIEpIKalINX ONPEAEIEHHYIO 00 IPUMECEH.

Ilpakmuueckaa paboma Ne 3. TlpuroroBieHue pacTBOpa ¢ 3aJaHHOM MaccoBOW J0Je pacTBOPEHHOTrO

BELIECTBA.

SIBaenus, npoucxoasimue ¢ Bemecrsamvu (11 1)

Paznenenue cmeceil. CriocoObl pa3zeneHuss cMeceid W O4YMCTKa BemiecTB. HekoTopble mpocreiiimue
CHIOCOOBI pa3/IelIeHUsl CMECel: TPOCeUBaHNE, pa3/IeNiCHHE CMECEH MOPOIIKOB XkKeJe3a U Cepbl, OTCTAaNBaHHUE,
JIeKaHTalus, ILeHTpu(yrupoBanue, pasieieHUE C IOMOIIBIO JEIUTEIbHON BOPOHKH, (HIBTPOBAHHE.



®dunbTpoBaHKE B JIaA0OpaTOpHH, OBITY U Ha Tpou3BoACTBE. [loHsATHE O rtbTpaTe.

AncopOuust. Ilonsitue o0 amcopOumm u aacopOeHTaxXx. AKTUBHPOBAHHBINM yroyib KakK Ba)KHEUITWH
azicopOeHT. YCTpoicTBO TmpoTuBorasa. Jluctwuisamus, wid meperonka. JucTwuisanus (IeperoHka) Kak
IPOIIECC BBIIEIECHUS BELIECTBA U3 XKHUAKOH cMecu. JMCTHMIIMpOBaHHAs BOJA U O0JIACTH €€ NMPUMEHEHHUs.
Kpucrannuzanus ninm BeinapuBanue. Kpucramimsanys ¥ BellIapuBaHue B 1a00paTopu (KpUCTAILIIN3aTOPBI
u papdopoBbie yaKy A5 BelmapuBanusi) U npupoae. [leperonka nedtu. Hedrenponykrsl. @paknuonHas
IIEPErOHKa JKUKOT0 BO3/1yXa.

XHUMHUYECKUE PEAKLUU. YCIOBUS NPOTEKAHUS U IPEKPALLECHHUs XUMHYECKUX peakuuil. XuMU4eCKue
peaKkUMK Kak Ipolecc NPEeBpallleHUsl OJHUX BELIECTB B Jpyrue. YCJIOBUS NMPOTEKAHUS U IMPEKpalleHus
XMUMHYECKUX peakiuii. COnprKOCHOBEHHE (KOHTAKT) BELIECTB, HATPEBAHUE.

Karanuzatop. Maruburop. YnpasieHue peakiiusiMyi TOPEHUSI.

[Tpu3Haku xumuyeckux peakuui. [Ipu3HaKM XMMHUYECKUX peakIMii: W3MEHEHHE IBeTa, o0pa3oBaHUE
0CaJKa, PAcTBOPEHHE IOJIYYEHHOI'O OcCa/ika, BBIJECIICHUE Tra3a, IOSBJICHHUE 3alaxa, BbIIEICHHE WIIU
HOTJIOLIEHUE TEIIOTHI.

Hemoncmpayuu: @unptp 1otra. Boponka broxnepa. YcranoBka misi (HIBTPOBAHHS IOJ BaKyyMOM.

PecniuparopHble Macku M MaplieBbl€ MOBSA3KU.

[IporuBoras u ero ycrpoictBo. Komnekuusa «Hedts u HedpTenpoayKkTbi».

Hemoncmpayuonnvie skcnepumenmsi: Pa3neneHue cMecu IOPOLIKA CEepbl U IKEIE3HBIX OIMJIIOK.
Pa3znenenue cmecu nopoika cepsl U necka. Pazaenenne cMecu BOJbl M paCTUTENBHOIO Macja ¢ IOMOIIbIO
JeIUTENbHON BOPOHKU. [ToyueHne MucTHIIMpOBaHHOM BO/IBI ¢ IIOMOILBIO JJa0OPAaTOPHON YCTAHOBKH IS
NEPErOHKH JKUJKOCTEeH. Pazienenne cMecu nepManrasara u IuxpomMara Kajus cliocoOOM KpUCTaJIIM3aluu.
B3aumopneiicTBue kKene3HbIX ONMJIOK M IMOPOLIKA cepbl Mpu HarpeBaHuM. IlomydeHue yriiekucioro rasa
B3aMMOJICIICTBHEM MpamMopa ¢ KHUCJIOTOH M OOHapyKeHHE €ro C IIOMOIIbI0 H3BECTKOBOW BOJBI.
Karanutndeckoe pa3jiokeHHe Iepokcuaa Bogopona (karaimmzatop —aumokeua Mapranma  (1V)).
OOHapyxeHue pacTBOpa ILIEJIOYM C IMOMOIIBI0 MHIUKaTOpa. B3ammopelicTBue pacTBopa nepMaHraHara
KaIMsg M pacTBOpa JUXpoMaTa Kajius C pacTBOpoM cynb(dura HaTpus. B3aumopelicTtBue pactBopa
NepMaHraHaTa Kajius ¢ acKopOMHOBOM KucioTOM. B3anmozeiicTBue xiopuaa xenesa ¢ KeaTol KpOBSHOM
COJIBIO ¥l THIPOKCHIIOM HaTpusi. B3anmoneiictBue runpokcuna xenesa (111) ¢ pactBopoM cosisiHON KHCIOTHI.

Jlabopamopnvie onvimul: AncopOlus KyKypy3HBIMH MajO4KaMU NapoB Maxyyux BemiecTB. M3yueHue

YCTPOMCTBA 3aKUTAIIKU U TJIAMEHHU.

Lomawnue onvimoer: Pa3neneHue cMECH CyX0ro MOJIOKa M pe4HOro necka. OTcTanBaHue B3BECH OPOILIKA
JUIS YUCTKH TIOCYJBl B BOJIE M €€ JAeKaHTalus. AncopOuus aKTUBUPOBAHHBIM YIJIEM KpAacsIIMX BEIIECTB
nerncu-koiel. PactBopenue B Boje Tabnetku acnupuna YIICA. IlpurotoBiienre n3BECTKOBOM BOJIBI M OTIBITHI
c "Heil. U3yuyenue cocraa CMC.

Ilpakmuueckas paboma Ne 4. BeipamBaHue KPUCTAILIOB COJIU (JIOMAITHUN YKCTIEPUMEHT).

Ilpakmuueckas paboma Ne 5.

OuncTKa MOBapeHHOM COJIN.

Ilpakxmuueckas paboma Ne 6.

N3ydeHne nmpouecca KOppO3UH JKEIE3a.

Paccka3bl mo xumuu (34)

VYuennueckas koH(pepeHuus. «Bplaromuecs pycckue y4eHble - XUMUKH.

Konkypc coobmenunit yuamuxcs. «Moe 11001MMoe XMMHUUECKOE BEIEeCTBO» (OTKPBITHE,

nostyueHue 1 3HaueHue). Koukypc yueHnueckux npoekToB. KoHKypC MocBAIleH H3y4eHUI0

XUMHYECKHUX PEAKIUH.



IInanupyemMble pe3yJbTaThl H3y4eHHS Kypca

JInyHocTHBIE:

B nienHOCTHO-OpHEHTAIMOHHOH cdepe:

—  YYBCTBO I'OPJOCTH 32 POCCUICKYIO XUMUYECKYIO HAYKy, TyMaHU3M, OTHOILIEHUE K TPYY,

L[EeYCTPEMIICHHOCTb;

—  (opmupoBaHUE LIGHHOCTH 310POBOTO M 0e30macHOro odpasa KHU3HU; YCBOSHUE MPABUIT
WHAUBUIYAILHOTO ¥ KOJUICKTUBHOTO 0€30MaCHOTO TTOBEICHHUS B UPE3BBIUAWHBIX CUTYAIUSIX, YTPOIKAIOITUX
JKA3HU U 370POBbIO JIFOJIEH;

B tpynoBotii chepe:

— TOTOBHOCTb K OCO3HAaHHOMY BBIOOPY JasbHEHIIEH

oOpasoBarenbHON TpaeKkTopur; B mo3HaBaTenpHOU chepe:

— YMEHHE yNpaBJIsaTh CBOSH MO3HABATEIHLHON S TeNbHOCTbIO;

—  (opmupoBaHUE OCHOB IKOJIIOTUYECKON KYNbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBIIICHUS, PA3BUTHE OMBITA IKOJIOTUYECKU OPUECHTHPOBAHHON pedIeKCUBHO-OLIEHOUYHOM
Y TIPAKTUYECKOMN JACATEIHHOCTU B )KU3HEHHBIX CUTYaIHIX.

MeranpeaMeTHble:

— YMEHHE CaMOCTOSITEIILHO ONPEACIATh IETH CBOEro OOydYeHHs, CTaBUTh U (DOPMYyIUpOBATh JIJIs
ceOs1 HOBBIC 3a7]auul B yu€0€ M MO3HABATEIBHOM JICATEIILHOCTH, Pa3BUBATh MOTHBBI H HHTEPECHI CBOCH
TI03HABATEIILHOM JICSITEIbHOCTH,

—  YMEHHE CaMOCTOSTEIBHO IUIAHUPOBATH IYTH TOCTHIKCHUS 1IeJICH, B TOM YHCIIC AJIbTEPHATHBHBIE,
OCO3HAHHO BRIOMPATh HanOojee 3HPEeKTUBHBIC CIIOCOOBI pelIeHH YIeOHBIX U TTO3HABATEIBLHBIX 33144,

— YMEHUE COOTHOCUTb CBOM JEHCTBHSA C IUIAHUPYEMBIMH pe3yJbTaTaMHU, OCYLIECTBIIATH
KOHTPOJIb CBOEH NEATENIbHOCTU B MpOIecce TOCTHKEHUS Pe3ysbTaTa, ONpelesiTh CIocoObl NeHCTBUN B
paMKax MpeUIOKEHHBIX YCJIOBUM M TpeOOoBaHMH, KOPPEKTHPOBATH CBOM JIEHCTBHUS B COOTBETCTBHU C
U3MEHSIOLENCS CUTYaluen;

— yMEHHUE OIIEHMBATh MNPABUJIBHOCTH BBHIMOJHEHUS y4eOHOW 3ajaud, COOCTBEHHBIE BO3MOXHOCTH €&

peuieHus;

— BJAJCHHE OCHOBAMU CAMOKOHTpPOJS, CAMOOLEHKH, IPUHATHS PEIICHUWM M OCYLIECTBICHUS
OCO3HaHHOTI'0 BHIOOPA B yueOHOM U MO3HABATENbHON JAEATEIbHOCTH;

— yYMEHHe  OmpeAensaTb  IOHATUSA,  co3JaBaTb  OOOOIIEHWs,  YCTaHABIMBATh  AHAJIOTHUH,
KJacCu(UIUpPOBaTh, CaMOCTOSTENBHO BbIOMpAaTh OCHOBaHMA W KPUTEPUM JUIS  KJIAcCH(UKAILNH,
YCTaHaBIUBATh IPUYUHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH JIOTMYECKOE PACCYXKICHHE, YMO3AKIIOYCHHUE
(MHIIyKTUBHOE, A€TYKTUBHOE U 10 aHAJOTUH) U JI€TaTh BHIBOBL;

—  YMEHHeE CcO3/1aBaTh, IPUMEHATh U MPEe0OpPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIETH M CXEMBI JUIsl pEIICHUS

y4eOHBIX M [T03HABATENIbHBIX 3a/1a4;

— yYMEHHE OpPraHM30BBIBATH y4yeOHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIBHOCTH C YYUTENIEM U
CBEPCTHUKAMM; padOTaTh MHAWBUYAIBHO U B TPYIIIE: HAXOUTh 00Iee pelICHHE U pa3peIiaTh KOH(IUKTHI
Ha OCHOBE COTJIACOBaHMA MO3MLUN U y4éTa MHTEPECOB; (opMyIupoBaTh, apryMEHTHUPOBATh U OTCTAaUBATh
CBOE MHEHHUE;

—  YMEHHE OCO3HAHHO HCIIOJIb30BATh PEUYEBBIE CPEICTBA B COOTBETCTBUU C 3a/1a4€i KOMMYHHUKALIMH JUIS
BBIPQXXEHHSI CBOMX YYBCTB, MBICIECH U MOTPEOHOCTEH; IUIAHUPOBAHMS U PETYINIALIUUA CBOEH AESITENbHOCTH;
BJIQJICHUE YCTHOM Y MUCBMEHHOM PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEUbIO;

— (QopmupoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B O0JIaCTH HCIIOJIb30BaHUS HHPOPMAIIMOHHO-

KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH;

— ($opMHUpOBaHUE U Pa3BUTHE SKOJIOTUYECKOTO MBIIIUICHHS, YMEHHUE IPUMEHSTH €r0 B TO3HABATEIBHOM,

KOMMYHHKATHBHOH, COLIMAIBHOM MPaKTUKE U MPOPECCHOHATHLHON OPHEHTAIIHH.



[IpenmeTHble:
B no3naBarenbHOM chepe:

JAaBaTb OIPECACICHUS N3YYCHHBIX MMOHATHH: «XUMHYSCKHI OJIEMECHT», «<aTOM», «HOH», «KMOJICKYJIa»,
«IIPOCTHIC U CIIOKHBIC BCHICCTBA», «BCIICCTBOY,

«XHUMHUYCCKaA (popMyna», «OTHOCHUTCJIbHAsA aTOMHas MacCa», «OTHOCUTCJIbHAsA MOJICKYJIApHas «Maccay,

«BAJICHTHOCTL», «KPUCTAJUIMYCCKAA PCLICTKA»,

«UHIOUKATOP», ((HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH», KICPHUOANICCKAA Ta6JII/II_[a>>, «XUMHUYCCKas pCaKlus», <XUMHUICCKOC

ypaBHEHHUEY;

ONKCBIBATH JIEMOHCTPALMOHHBIE U CAMOCTOSATENBHO IIPOBEACHHBIE XUMUYECKUE DKCIIEPUMEHTHI;
OIMCBIBATh U PA3JINYaTh IPOCTHIE U CIOXKHBIE BEIIECTBA, XUMUYECKUE PEAKIMH; KIacCu(PUIpPOBaTh
U3y4eHHbIE OOBEKTHI U SBJICHUS;

JIeNaTh BBIBOJBI U YMO3AKIIOUEHUS U3 HAOII0AeHUH, N3yU4EeHHBIX XUMUYECKUX 3aKOHOMEPHOCTEI;
CTPYKTYpUPOBATh U3yYEHHBIH MaTeprail U XUMUYECKYI0 MH(POPMALHUIO, ITOIYYEHHYIO U3 IPYTHX

HMCTOYHHUKOB; MOJICTUPOBATH CTPOCHHUE MPOCTHIX MOJICKYJT;
B 1ieHHOCTHO — OpUEHTALIMOHHOM cdepe:

aHAJM3UPOBATh M OLICHUBATH TOCIEJCTBHS JJIsl OKPYKAIOWIEH Cpeabl OBITOBON U

HpOHSBOI[CTBCHHOﬁ JACATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C Hepepa60TKOﬁ BCIICCTB,

B tpynoBoii cdepe:

IIpOBOAUTDH XHUMHYECKHI

JKcriepuMeHT; B cdepe

0€30I1aCHOCTH

KHU3HCACATCIIbHOCTH

OKa3bIBaTh MCPBYIO IMOMOLIb ITPU OTPABJICHHUAX, OKOIr'aX U APYIruxX TpaBMax, CBA3aHHBIX C BCIICCTBAMU U

1a00paTOPHBIM 000PYIOBAHUEM.



TeMaTnyeckoe NIIAHMPOBAHUE Y4eOHOI0 Kypca

Tewma paznena KomnuectBo KomunuecTso Mertoab! u hopmBbI DNEeKTPOHHBIE
4acoB I10 4acoB I10 OpraHu3anuu (uncpoBrie)
oIl paboueii oOyueHwusl. o0Opa3oBaTeNbHbIC
porpaMme XapakTepuctuka pecypchl
JESITEIIbHOCTH
oOyyJaronmxcs
(c yueTom paboueii

MIPOrpPaMMBbI
BOCITUTAHUSA )

Xumust B 11 11 EcrectBO3HaHne — Karanor Poccuiickoro
IIEHTPE KOMIUIEKC ~HAayK O | oOmieoOpa3oBaTeIbHOTO
€CTECTBO3HAHUS TPApOZIE: PUINKK, X1~ | popnrap, -

Marematuka B 9 9 Muu,  Ouojormu 1 http://www.school.edu.ru
reorpaduu.

XUMHUH [TonoxurenpHOE u Karanor

SIBnenus, 11 11 OTPHLIATEIHOE «O0pa3oBaTebHbIE

MPOUCXOASIIHUE C BO3JECHCTBUE pecypcChl ceTu

BEIISCTBAMHU YCJIOBCKA Ha IIpUpOAY. I/IHTepHeT JUIS O0IIETO

PacCKashl o 3 3 [Ipenmer XI/IMI/II/I.UTGJIa 06pa3zoBaHISD -

XUMHU u seuiectsa. CpoicTBa http://catalog.iot.ru

BEIICCTB  KaK  HX
WHIUBUAYaIbHbBIE
npusHaku. Cpoiictea | LCHTP

BEIIECTB KaK OCHOBa MH()OPMAIIHOHHO-

®denepanbHbI

WX IPUMEHCHHSI. o0pa3oBaTeIbHbBIX
pPECYpCoB -

Habmonenue Kak | http:/fcior.edu.ru

OCHOBHOM MeTOon Emnnas Komneknus

MMO3HAHMS

OKpPYKaloIlIero Mupa. IU(POBEIX

VCloBus MpoBeieHus o0pa3oBaTeNbHbIX

HaOII0ICHHUS. pecypcos -http://school-

I'mnotesa kak | collection.edu.ru

MIPETONIOKEHHE,

00BACHSIONIEE TN

MpeICKa3bIBAOIIEe

MPOTEKAHNE

Ha0JII01aEMOT0O

SIBIICHUS. OKcrre-

PUMEHT.

JlaGopaTopwus.

OKCHEpUMEHT

nabopaTOpHBIN u

nomamHui. CriocoOnl

(bukcupoBaHUs

PE3YNIbTAaTOB IKCIEPHU-

MEHTA. Crtpoenue

[JIaMEHH CBEYH,

CyXOro TOpIOYero,

CIOUPTOBKHU
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