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IIporpamma «3AHUMATEJIBHAA XUMUS»  neranusupyer coaepkKaHME€ Kypca BHEYPOUYHOU
JeSITeTIbHOCTH, AaeT MOAPOOHOE pacHpeieIeHHE YacoB U MOCIEI0BATEIbHOCTh U3yUEHHs TEM H Pa3/iesioB.

JlanHast mporpaMMa IpeJHa3HaueHa JJid ydamuxcs 8-9 KiaccoB, MO3BOJSET PACIIMPUTh U YIIIyOUTH Y
yydalmxcs NpakTU4eckoe MPUMEHEHNE OTYyYEHHBIX TEOPETUYECKUX 3HAHUM 110 XUMUH.

ABTOpCKasi mporpamma paccyuTaHa Ha ydamuxcs 8-9 kiaccoB Ha 68 ydyeOHBIX 4acoB, OPUEHTHPOBAaHA Ha
yriayOlieHue M pacliMpeHHe 3HaHWM, Ha pa3BUTHE JIIOOO3HATEIILHOCTH M MHTEpeca K XUMHM, Ha
COBEpILIEHCTBOBAHNE YMEHUH yualuxcs o0pamaThesl ¢ BEIIeCTBaMH, IPOBOIUTh XUMHUUECKUI 3KCIIEPUMEHT C
WCIIOI30BAaHUEM COBPEMEHHBIX MPHOOPOB M 0OOpYAOBAHUS IIEHTpAa 00pa30BaHUs €CTECTBEHHO-HAYYHOU H
TEXHOJIOTMYECKOM HanpasiieHHOcTeN «Touku poctay.

[Ipu pa3paboTke mporpamMmbl akIEHT JeNaics Ha BOMPOCHI, KOTOpbIE B 0a30BOM Kypce XMMHUU OCHOBHOM
LIKOJIBI PAaCCMaTPUBAIOTCS HEJOCTATOUHO MOJHO MM HE PacCMaTPUBAIOTCS COBCEM. 3alaud U yIPaKHEHUS
0100OpaHbI TaK, YTO 3aHATHSA MO UX OCMBICICHHUIO M PEIIEHUIO POXOAT JIMOO0 MapaleIbHO C U3yYaeMbIM Ha
ypOKax MaTepuayoM, MO0 KaKk MOBTOPEHUE YXKE MOTYUCHHBIX 3HAHUM.

B o0Oyuenun xumuu 0oJibLIOE 3HAaYEHUE MMEET 3KCIEpUMEHT. B mporecce skcrnepuMeHTaabHOU padoThI
yyaIuecs: MpHOOPETYT OMBIT MO3HAHUS PEAIbHOCTH, SBJISIOIIMICS BaXKHBIM 3TarioM (POPMUpPOBaHHS y HHUX
yOex/ieHuil, KOTopble, B CBOI OYEpelb, COCTABISIIOT OCHOBY Hay4yHOIO MHUpPOBO33peHMs. PeannzoBaTb
yKa3aHHbIE I€JIM IOMOXKET OCHAIEHHE ILIKOJIBHOTO KaOWHETa XUMHM COBPEMEHHBIMM INpHOOpaMu U
00opyI0BaHMEM IIEHTpa 00pa30BaHMs €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOW HarmpaBlieHHOCTeN « Touku
pocta». Mcnonb3oBanue obopynoBanust «Touka pocra» Npu peaau3aldd JaHHOM MporpamMmbl MO3BOJIUT
CO37aTh yCIJIOBUS:

* JUIs1 pacIIUPEHUs COIEPKaHMs LIKOJIBHOIO XUMHUYECKOT0 00pa30BaHus;

* JUIs1 IOBBILICHHUS [I03HABATENIbHOW aKTUBHOCTH 00YYalOIINXCs B €CTECTBEHHO-HAYyYHOH 0071aCTH;

* JUI pa3BUTHS JUYHOCTH peOEHKa B mporecce o0yueHHs XUMHUH, ero CocOoOHOCTeH, popMHUpOBaHUS U
yIIOBJIETBOPEHHS COIIMATBHO 3HAUMMBIX HHTEPECOB U MMOTPEOHOCTEH;

* g paboThl ¢ OJapEHHBIMU UIKOJbHMKAMM, OpraHM3allMd HMX pa3BUTHS B Pa3IUUHBIX 00JacTAX
00pa30BaTENIbHON, TBOPUECKON AEATEIBHOCTH.

KonnuecTBeHHBIE SKCIIEPUMEHTHI MTO3BOJIAT MOIy4YaTh JOCTOBEPHYIO MH(GOPMALIMIO O MIPOTEKAaHUU TE€X WU
MHBIX XMMHUYECKHX IIPOLIECCaX, O CBOMCTBaX BellecTB. Ha OCHOBE MOIy4YEHHBIX 3KCIEPUMEHTAIbHBIX TaHHBIX
yyaliuecss CMOT'YT CaMOCTOSITENILHO JIeJIaTh BBIBOJIBI, 0000IATh pe3yJIbTaThl, BBISBIATh 3aKOHOMEPHOCTH, YTO
OJTHO3HAYHO Oy/IeT CIIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAILIMKA O0YUYEHHSI IIKOJIbHUKOB.

AKTyallbHOCTb TNPOTrpaMMbl B TOM, YTO OHA CO3JACT YCJIOBHSA [UIsl COLMAIBHOIO, KYyJBTypPHOTO H
poheccHOHAIBHOTO CaMOOIIPEIEIeHHs, TBOPUYECKOW caMopealn3aluyd JIMYHOCTH peOEHKa, pa3BUTHUS Yy
00yJaromuXxcsi €CTECTBEHHO-HAYYHOH, MaTeMaTH4eCKOi, WH(POPMALMOHHOW T'PaMOTHOCTH, (HOPMHUPOBAHHS
KPUTHYECKOTO M  KPEaTUBHOIO  MBIIUIEHUS, COBEPLICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAy4YHOU
HalpaBJIEHHOCTU. 3HAHUS U YMEHHsI, HEOOXOAUMBIE Ul OPraHU3alMU UCCIIE0BATENIbCKOM e TeIbHOCTH, B
OyAylieM CTaHyT OCHOBOM Il OpraHN3allui Hay4YHO-UCCIIE0BATENIbCKOM IEATEILHOCTH B By3aX, KOJIJIeIXkKaXx,
TEXHUKYMax M T.1.

OpHMM W3 OCHOBHBIX IPUHLMIIOB IOCTPOCHHUS MPOTrpamMMbl SBISETCS MNPUHLUUIN JOCTYIHOCTH.
OKCHEpUMEHTAJIbHBIE JIaHHBIE, IIOJIyYEHHBIE YYalllUMHUCS IIPU BBIIOJIHEHUU KOJIMYECTBEHHBIX OIIBITOB,
MO3BOJIAT yYaUIMMCsI CAMOCTOSITEIILHO J€N1aTh BBIBOJIBI, BBIBIATH 3aKOHOMEPHOCTH. [10X01bI, 3aJ10)KEHHBIC B
COJIepKaHUE IPOTrpaMMbl Kypca, CO3/al0T HEOOXOIUMBIE YCIOBUS JJII CUCTEMHOIO YCBOCHMS YyYalUMHUCS
OCHOB HayKH, JJi1 00ecledeHHs pa3BHUBAIOLIEr0 M BOCHUTHIBAIOIIEIO BO3JCHCTBHS OOYy4YEHMs] Ha JIMYHOCTH
yuarerocsi. @opMupyemblie 3HaHHUS JOJDKHBI CTaTh OCHOBOM CUCTEMbI YOSKICHUN MIKOJIbHHUKA, EHTPAIbHBIM
SIIPOM €r0 HayYHOT'O MUPOBO33PEHHSI.

HEJIN U 3AJIAYHN

K HanpaBieHHIO MEpBOCTENEHHOM 3HAUYMMOCTH NP pealn3aluu o0pa3oBaTelIbHbIX (YHKLMN HpenMeTa
«XUMHS» TpPAJULUOHHO OTHOCSAT (OPMHUPOBAHUE 3HAHUN OCHOB XMMMUYECKONM HaykKu Kak oOjacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMS, IPAKTUYECKOM NEATEIIBHOCTU YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB



MHUpPOBOW KYJBTYpbL. 3ajaya IpeaMeTa COCTOUT B (OPMHPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUM —
BaXHEHIIMX (DAKTOB, TMOHSATHH, 3aKOHOB M TEOPETUYECKUX TIOJNIOKCHHUH, JOCTYMHBIX 0000IEHHI
MHPOBO33PEHYECKOr0 XapaKTepa, si3bIka HayKH, 3HAHUI 0 HAyYHBIX METO/IaX U3Y4YEHHS BEIECTB U XUMUIECKUX
peaknuii, a TaKke B (OPMHUPOBAHWUM W PA3BUTHA YMEHUH M CIOCOOOB JIEATCIBHOCTH, CBSI3aHHBIX C
IUIAHUPOBAaHUEM, HAOJIOJEHUEM M TPOBEJACHHEM XHMHUYECKOTO HKCIEPUMEHTa, COOJIOJCHUEM MpPaBUII
0e30MacHOr0 O0pAIEHUS C BEIIECTBAMU B IIOBCETHEBHOM KU3HU.

Hapsiny ¢ 3TuMm menm u3ydeHus mpeaMera B MPOrpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI ¢ YYETOM HOBBIX
MIPUOPUTETOB B CHUCTEME OCHOBHOIO o0miero ooOpazoBaHus. CerogHss B 0Opa3oBaHHUM 0CO0O 3HAYUMOMU
OpU3HAETCST HANpPaBICHHOCTh OOY4YeHUS Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (POpMHUpOBaHUE €&
UHTEJUIEKTa W oO0miei KyiabpTypel. OOydeHHE YMEHHUIO YUYUThCS M TPOJOJDKAaTh CBOE 00Opa3oBaHue
CaMOCTOSITEIIFHO CTAHOBUTCS OJTHOM M3 BaKHEUIINX (DYHKIUH y4eOHBIX IPEAMETOB.

B cBs131 ¢ 3THM ITpY N3yYeHNN XMMHUH B OCHOBHOM IIIKOJIE IOMUHHPYIOIIee 3HaYeHUE MPHOOPEIH TaKue e ,
Kak:

e (opMHUpOBaHHME HWHTEIUIEKTyaJlbHO pPAa3BUTOH JIMYHOCTH, TOTOBOW K CaMOOOpa3OBaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSITUIO PELICHUH, CIIOCOOHOM aJanTHpOBaThCs K OBICTPO
MCHAIOMIUMCSA YCJIIOBHAM KU3HU,

® HaIpaBJICHHOCTb O6y‘-ICHI/I$I Ha CHCTEMAaTHYCCKOC HpI/IO6HIeHI/IC ydamuxcsa K CaMOCTOSITSIIFHOM
MO3HAaBATECILHOU ACATCIIBHOCTH, HAYYHBIM MCTOJaM I10O3HAHMA, q)OpMI/Ip}IIOH_[I/IM MOTHUBAIIUIO U
pa3BHUTHE CIOCOOHOCTEN K XUMUU;

e o0ecrneueHue yCIIOBH, CIIOCOOCTBYIOIUX MPHOOPETEHNUIO O0O0YYAIOIMMHUCS OMbITa Pa3HOOOpPa3HOM
ACATCIIBHOCTH, IIO3HAHUA MW CaMOIIO3HAaHMA, KIOYCBBIX HABBIKOB (KHIO‘-ICBBIX KOMHCTCHHHﬁ),
HMCIOIUX YHUBCPCAJIbHOC 3HAYCHUC IJI PA3JIMYHBIX BUAOB JACATCIbHOCTH,

e (opmupoBaHue yMeHUU OOBSCHATH M OICHUBATH SIBJICHUS OKPYXKAIONIETO MHpPa HAa OCHOBAaHUU
3HAHUM U OIlbITA, MMOJYYCHHBIX ITPU U3YUCHUN XUMHU,

e (opMHupoBaHHE Y 00YHAIOIINXCS TYMaHUCTUYECKUX OTHOILICHHH, TOHMMAaHUS LIEHHOCTH XUMHUYECKHX
3HaHUM A7 BBIPAOOTKM SKOJOTHYECKH I1eJecCO00pa3HOro IMOBeNeHUss B OBITY M TPYIOBOM
JESTENFHOCTH B LIEJISIX COXPAHEHHUS CBOETO 370POBbS U OKPYIKAIOIIEH MPUPOIHON CPEJIbI;

® pa3BUTHE MOTHBALUH K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHHIO HA OCHOBE
YCBOCHHUSI OOIIEYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY mNpodwmis u
HAIpPaBJICHHOCTH JaJIbHEUIIEro 00yueHHsI.



COJEP)KAHUE KYPCA

PA3JIEJI 1. METO/Ibl ITIO3BHAHUMA B XMUMHUU (12 YACOB)

3HaKOMCTBO C OCHOBHBIMHU METO/IAMHU HAYKH. DKCIEPUMEHTAIBHBIE OCHOBBI XMMUU. 3HAKOMCTBO IIKOJBbHUKOB
C OCHOBHBIMHM METOJaMHU HCCJIEIOBaHUS U 000pyJOBaHHMEM ILIEHTpa oOpa30BaHUsl €CTECTBEHHO-HAy4YHOH U
TEXHOJIOTHYECKOW HampaBiieHHOCTell «Touku poctay. [IpaBuia moBeneHus B kaOuHeTe XUMHUHU. BBOIHBIN
MHCTpyKTax. [IpeAcTaBieHne O TOYHOCTH H3MEPEHHH HU(POBBIX NATYMKOB M AHAJIOTOBBIX IPHUOOPOB.
[IpencraBnenue o TemmnepaType MiaBieHus, 00paTUMOCTH TUTABICHUS U KPUCTAJUIA3AIINH.

[TpakTrueckas pabota Ne 1 «/3ydenne cTpoeHHsI TTIAMEHI.

Jlaboparopuslii onbIT Ne 1 «/Jlo kakoil TemMnepaTypbl MOKHO HarpeTh BELIECTBO?».

JlabopartopHslii onbIT Ne 2 «3mMepeHue TemrepaTypbl KUIIEHUS BOJBI C IIOMOIIBIO JaTYUKA TEMIIEPATyphl U
TEPMOMETPAY.

JlabGopaTtopHsiit onbIT Ne 3 «OrnipeiesieHre TeMIepaTyphbl TUTABICHUS U KPUCTALTU3AIMHA METaJlIa.

PA3JIEJI 2. TIEPBOHAYAJIbHBIE XUMMWYECKUE ITOHATHUSA (12 YACOB)

Hemnoro u3 uctopun xumun. XuMus BUYepa, CeroHs, 3aBTpa. [IpocTeie u ciioxHbIe BemecTBa. Ousndeckue u
XAMUYECKHE CBOIcTBa BemlecTB. UncTrie BemecTBa U cMecu. OTIMYNE YHCTHIX BEIIECTB OT cMeceii. CriocoObl
paszeneHus cMecei. 3aKOH COXpaHEHHUSI MaCChl BEIIECTB.

[IpaxTuyeckas padora Ne 2 «CriocoObl pa3fesieHus: cMeceii».

Jlabopartopuslii onbIT Ne 4 «OmnipeneneHue BOJOTPOBOIHON U JUCTHIUTHPOBAHHON BOABDY.
JleMoHCTparmoHHbIi 3kciepuMeHT Ne 1 «3aKkoH COXpaHEHHUs MAacChl BELIECTBY.

PA3JIEJI 3. PACTBOPBGI (12 HACOB)

[TonsTHE O pacTBOpax: OMpene’IeHHe PaCTBOPOB, PACTBOPUTEIH, PACTBOPUMOCTb, KJIACCHU(UKAIIUS PACTBOPOB.
Kpucramnoruapatel. BeipamuBanue kpuctaiioB. CriocoObl BEIpaKEHUS KOHIIEHTPAIIUN PACTBOPOB: MaccoOBasi
JI0JIs1 PACTBOPEHHOTO BEIIECTBA, MOJIIPHAsl KOHLIEHTPALIHSL.

[Tpaktuaeckas padota Ne 3 «OmnpeenieHre KOHIICHTPAIIUU BEMIECTB KOJIOPHMETPUICSCKIM 110 KATMOPOBOYHOMY
rpaduky».

JlabopatopHslif onbIT Ne 5 «M3ydueHne 3aBUCUMOCTH PACTBOPUMOCTH BELIECTBA OT TEMIIEPATYPhI».
JlaGopaTopHsIit onbIT Ne 6 «HabiroieHre 3a pOCTOM KPUCTAIIOB.

Jlabopatopuslit onbIT Ne 7 «IlepechlieHHbIi pacTBOP».

JlabopaTtopHsrit ontbIT Ne 8 «Onipeenenre TeMIepaTypbl pa3ioKeHNs KPUCTAIIIOTHAPATAY.

PA3JIEJ 4. XUMUWYECKUE PEAKIINU (15HACOB)

Xumuyeckue peakuuu. [IpuszHaku xumuueckux peakuuid. Krnaccupukanus XUMHUYECKUX peakiuil Mo
pa3IUYHBIM Npu3HaKkaMm. Peakiuu coennHeHus, pa3ioKeHus, 3aMelleHns, 00OMeHa, HeUTpalnu3allu.
JlaGopatopHsiii orbIT Ne 9 «Peaknus coeaunaenus pocdopa ¢ kucmopo oM, okcuaa pocdopa (V) ¢ Bomoit».
JlaGopatopasrii onbiT Ne 10 «Peakuust paznoxxenus ruapokcuaa mean (I1)».

JlabopartopHslii onbIT Ne 11 «Peakmust pa3iokKeHUs MaTaxuTay.

JlaGopatopHslii onbIT Ne 12 «Peaxiust 3aMelieHns: MU JKeJIe30M B PACTBOPE METHOTO KYITOpOcay.
JlaboparopHslit onbIT Ne 13 «Peakius 3aMereHus: BOJIOPO/Ia IMHKOM B PACTBOPE COJITHON KUCIIOTBD).
JlaGopaTtopusbiit onibIT Ne 14 «Peakius 3amerieHus: BOA0poaa KaiabIleM (HaTpUeM, TUTHEM) B BOJIEY.
JlaGopatopHsrii onbiT Ne 15 «Peakiust oOMeHa Mex Iy KapOOHATOM KaJbIHs U COJISTHOW KUCIOTOM.
JlaGopatopuslii onbIT Ne 16 «Peakiius oOMeHa MEXy XJIOPUIOM Oapusi U CEPHON KHCIOTOW.
Jlabopatopusiii onbIT Ne 17 «Peakius HeWTpanu3anum»

JleMoHCcTparoHHbIN SkciepuMeHT Ne 2 « BbijiesieHre 1 OTJIONICHHE TeTia — MPU3HAK XUMHUYECKON peaKInm.

PA3JIEJI 5. OCHOBHBIE KJIACChIl HEOPT AHMYECKUX COEIMHEHMUI (15 YACOB)



Knaccudukauus HeopraHmueckux coeauHeHHd. OKCHUABI — COCTaB, HOMEHKJATYypa, KJAcCHU(HKaIMA,
XUMHUYeckue cBoiicTsa. IloHdTHE 0 THAPOKCHIAX — KUCIIOTaX U OCHOBaHMAX. Ha3BaHUA U cOCTaB OCHOBAHUH.
[Iénoun, mux cBoiicTBa M crnocoObl mosydeHus. HepacTBopuMble OCHOBaHMs, MX CBOHCTBa M CIOCOOBI
nostydeHus. OKCUIbI U THIPOKCHUBI, obnajarone ampoTepHbIMU cBoicTBaMu. Kinaccudukanus Kuciot (B
TOM YHCJIE OpraHMYECKHE M HEOPraHWYECKHE), X COCTaB, HOMEHKJIaTypa. OOLpe XMMHUYECKHUE CBOMCTBA
KUCHOT. Psan aktuBHOCTM MeTaysioB. CocTaB, HOMEHKIIATypa COJIeH, MpaBWiia COCTaBICHHUS (HOPMYJT COJICH.
XHUMHUYECKUE CBOMCTBA COJIEH.

[TpakTrueckas padota Ne 4 «IlomydeHre MeIHOTO KyTIOpOCay.

JlaGopatopasrii onbiT Ne 18 «Onpenenenne coctaBa BO3ayxay.

JlaGopatopasrii onbiT Ne 19 «Omnpenenenue pH paznuuHbIx cpeny.

Jlabopatopusiii onbIT Ne 20 «Onpenenenne KUCIOTHOCTU MTOYBY.

HemoHcTpanmoHHblii skcniepumMeHT Ne 3 «OcHoBanus. TerutoBod 3pQeKT peakuuu TUApOKCHIA HATPHUS C
YTIEKUCIIBIM Ta30M».

PA3AEJI 6. XUMHUYECKAS CBA3b (5 YACOB)

Xumunyeckas cBA3b. Buiel xumuueckoi cBsizu. Kpucrammueckoe crpoeHue Bemectsa. Kpucrammueckue
pPEETKA — aTOMHasl, HIOHHAs, MOJIEKYJIApHAs U UX XapaKTEPUCTUKHU.

JemoncTpannonnbsiii  sxciepumeHT Ne 4 «Temmeparypa IUIaBlI€HHS BEIIECTB C Pa3HbIMU TUIIAMHU
KPUCTAJUIMYECKUX PELIECTOK»



IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yJabTAThI

OO0yJarmMIACs MOTYYUT BO3MOXKHOCTD JIsl (JOPMHUPOBAHUS CIACAYIOIIMX JTHIHOCTHBIX Y Y JI:

* ONpe/iesieHne MOTUBALIMU U3yUeHUs y4eOHOT0 MaTepuaa;

* OIICHMBAHKE yCBAaMBAaeMOro yueOHOro MaTepHasna, UCX0 s U3 COLMAIbHBIX U JINYHOCTHBIX IIEHHOCTEH;

* TIOBBIIICHHE CBOETO O0pa30BATEIBHOTO YPOBHS M YPOBHS T'OTOBHOCTH K W3YyYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITUM, CBS3aHHBIX C Pa3BUTHEM XHUMHH U OOIIECTBA;

* 3HAaHUE MPABUJI [TOBEJICHUS B UPE3BbIYAIHBIX CUTYALIUSX;

* OIIEHWBAHKE COITMATBLHON 3HAYMMOCTH PO ECCHi, CBI3aHHBIX C XUMHUEH;

* BJAJICHHE NpaBUJIaMU 0€30IacHOro OOpalleHUs] ¢ XMMHMYECKHMH BEIIECTBAaMU M 000pYIOBAHUEM,
MPOSIBJICHUE IKOJIOTHUECKOMN KYJIBTYPBHI.

MeTanpeamMeTHblie pe3yabTAThI

PerynartvBHbIE

OOyyaronuiics MOJIy4UT BO3MOXKHOCTD JJi (POPMUPOBAHUSI CIEAYIOUINX PETYIATUBHBIX Y'Y /1

* IIeJIeTIONIaraHKue, BKIIOYas IIOCTAHOBKY HOBBIX IleNieli, mpeoOpa3oBaHHE MPAKTHYECKOW 3a1adyd B
M03HABATEJIbHYI0, CAMOCTOSATENbHbIN aHaIW3 YCJIOBUM JTOCTHKEHHUS LM Ha OCHOBE YYETa BBIIEJICHHBIX
y4UTEIEeM OPUEHTUPOB JEHCTBUS B HOBOM YU4EeOHOM MaTepuare;

* [JJAHUPOBAHUE ITyTH JOCTUKEHUS LENEH;

* yCTaHaBJICHUE 1I€JIEBBIX IPUOPUTETOB, BbIJICICHHUE AIbTEPHATUBHBIX CIIOCOOOB JOCTUKEHUS LIETTU U BHIOOD
HanOosee 3¢ (HeKTUBHOTO Croco0a;

* YMEHHE CAMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE BPEMSI U YIIPABIATH UM;

* yMEHHE IPUHUMATH PEUICHHsI B TPOOJIEMHON CUTYaIINY;

* IOCTAHOBKA YYEOHBIX 3a/1a4, COCTABIICHHUE IJIaHA U TTOCIEA0BATEIHLHOCTH JICHCTBU;

* opraHu3aius paboyero MecTa MpH BbIMOIHEHUH XUMHYECKOT O KCIIEPUMEHTA;

* MPOTHO3MPOBAHHE PE3yJIbTaTOB OOyUEHHs, OLIEHMBAHWE YCBOCHHOTO MaTepHalia, OIIEHKa KauecTBa W
YPOBHS TIOMYYEHHBIX 3HAHUH, KOPPEKIHS IJIaHa U crioco0a AeHCTBUS MTPH HEOOXOIUMOCTH.

[lo3HaBaTeNbHbBIE

OOyyaromnuiicst MOJy4YUT BOZMOXKHOCTB J1s1 GOPMUPOBAHHUS CIIEIYIONINX MO3HABATENbHBIX Y'Y JI:

* [IOKMCK U BbljIeJIeHUE UH(OpMAIUH;

* aHAJIM3 yCIOBUI 1 TpeOoBaHuil 3a1a4un, BEIOOP, COMOCTABICHNE U 0OOCHOBAHUE CIIOCO0a PEIICHUS 3aa4H;

* BEIOOp Hanbosee 23pPEeKTUBHBIX CIIOCOOOB PEIICHNUS 33/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX yCJIOBHIA;

* BBIJIBUKEHUE U 00OCHOBAHUE TUIIOTE3bI, BBIOOP crioco0a e€ MpoBEpKH;

* CaMOCTOSTENBHOE CO3/IaHUE aJTOPUTMA AEATEIBHOCTHU P PEILIEHUH IIPOOIEM TBOPUYECKOTO U IIOUCKOBOTO
XapaKTepa;

* YMEHMSI XapaKTepU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHUIO U CBOWCTBAM,;

* ONKCHIBAHME CBOMCTB: TBEPIBIX, XHUJKHUX, Ta3000pa3HBIX BEIIECTB, BbIIEJICHHE HUX CYLIECTBEHHBIX
IPU3HAKOB;

* 1300pa’keHNE COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0O XUMUYECKUX (DOPMYIT U CYIIIHOCTH XUMHUYECKHX
peaKui C MOMOLIbI0 XUMUYECKUX YPAaBHEHU;

* IpOBEJICHUE HAOJIOACHUHN, ONTMCAHNE MTPU3HAKOB U YCIOBUN TEUEHUS XUMUYECKUX PEaKIUi, BBITOJIHEHUE
XMMHYECKOI'0 3KCIIEPUMEHTA, BHIBOJbI HA OCHOBE aHAINM3a HAOIIOIEHUM 3a SKCIIEPUMEHTOM, pelIeHue 3a1ad,
MOJIyYeHHE XUMUYECKON MH(OPMAIK U3 PAa3IMYHbIX HCTOUHUKOB;

* YMEHHE OPraHNU30BbIBATH UCCIIEIOBAHUE C LIEJIBIO IPOBEPKU TUIOTES;

* YMEHHE JeJIaTh YMO3aK/II0UeHUs (MHIyKTUBHOE U 110 aHAJIOTUH) U BBIBOJbI;

* yMeHue OOBEKTHBHO OIICHHMBAaTh MH(OPMALMIO O BEIECTBAX W XUMHUECKUX IMpoleccax, KPUTUYECKH
OTHOCHUTBCS K IICEBJJOHAYYHOU MH(DOPMALIUH.

KoMMyHHKaTHBHbIE

OOyyaronuiicst MOJy4UT BO3MOXKHOCTD /J1s1 GOPMUPOBAHUS CIIEYIOINIMX KOMMYHUKATUBHBIX Y'Y /I:



* IOJIHOE U TOYHOE BBIPA)KEHUE CBOMX MBICJIEH B COOTBETCTBUU C 33J]Ja4aMU U YCIOBUSMHU KOMMYHHKALIUY;

* aJICKBaTHOE HCIOJIb30BaHUE PEUYEBBIX CPEACTB IS yUacTUs B AUCKYCCHUU M apryMEHTAIlMK CBOEH MO3UINHY,
yMEHHE MPEe/ICTaBIsITh KOHKPETHOE COJEp)KaHUE C COOOIIEHHWEM €ro B MHCBMEHHONM U YCTHOU (dopme,
OTIpeIeIeHNE CTIOCOO00B B3aUMOJICHCTBUS, COTPYTHUUECTBO B TIOUCKE B cOOpe MHPOPMALINH;

* OIpeJesieHNe CIIOCOO0B B3aMMOICHUCTBHSI, COTPYIHUUECTBO B MOUCKE M cOope MH(OpMaLUK, ydacTue B
JManore, IJIaHUPOBAHUE OOIIMX CIIOCOOOB paboThI, MPOSBICHHE YBAaXXUTEIBHOTO OTHOUIEHHS K JAPYTUM
yUaIIuMCs;

* OINKCaHUE COJIEP>KaHUS BBIMOJIHAEMbIX NEHCTBHI C I€JIbI0 OPUEHTHPOBKU B MPEAMETHONMPAKTHUECKON
NESITeIbHOCTH;

* YMCHHS YyYUTHIBATH pa3HblE MHEHHS UM CTPEMHUTbCS K KOOPIWHAIMU PAa3INYHBIX [MO3UIUNA B
COTPYIHUYECTBE;

* (hopmynrpoBaTh COOCTBEHHOE MHEHHUE U MO3ULUIO, apTyMEHTUPOBATh U KOOPAMHUPOBATH €€ C TO3UIUSIMU
napTHEPOB B COTPYAHUYECTBE NIPU BBIPAOOTKE OOIIETO PEIICHHSI B COBMECTHOM JICATEIILHOCTH;

* OCYILECTBIIATH B3aMMHBI KOHTPOJIb U OKa3bIBATh B COTPYAHUYECTBE HEOOXOIMMYIO B3aUMOIIOMOIIIb;

* IJIAHUPOBATH OOIIIHME CITIOCOOBI paOOTHI; OCYLIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JIeHCTBUI mapTHEDA,
yMETh yOEKIaTh;

* HCIIOJIb30BaTh a/ICKBAaTHBIC SI3BIKOBBIE CPEJCTBA JUJISI OTOOPa)KEHUS CBOUX YYBCTB, MbICJIEH, MOTUBOB U
noTpeOHOCTEN; 0TOOpakaTh B pedn (OMUcaHUe, OOBSICHEHUE) COJEpKaHUE COBEPIIAEMBIX JCHCTBUM, KaK B
(hopme rpOMKOI COMATU3UPOBAHHON PEeUH, TaK U B (hopMe BHYTPEHHEH peuH;

* pa3BuUBaTh KOMMYHHKATHUBHYIO KOMIIETEHLUIO, HCIIOJb3Yysl CpelICTBAa YCTHOM U MHCbMEHHOMH
KOMMYHHUKAIIMM TIpU paboTe ¢ TEeKCTaMH Y4YeOHHMKa M JOTMOJIHUTEIHHOW JHUTEepaTypol, CIpPaBOYHBIMU
TabJIMLaMH, TPOSBIATH TOTOBHOCTh K YBaXKCHHMIO MHOW TOYKM 3pPEHHUS INPU OOCYKIECHUH PE3yIbTaTOB
BBITMIOJTHCHHON pa0oOTEHI.

IIpenmeTHble pe3yabTaThl

OOyuaromuiics Hay4uTCs:

* IPUMEHSITh OCHOBHBIE METO/IbI TO3HAHUS: HAOIOICHIE, U3MEPEHHE, IKCTIEPHUMEHT;

* OMKCHIBATh CBOMCTBA TBEPBIX, )KUIKUX, FA3000pa3HBIX BEIIECTB, BBIJEIS UX CYILIECTBEHHbIE IPU3HAKHY,

* pacKpbIBaTh CMBIC]I 3aKOHA COXPAHEHHS MAacChl BELIECTB, AaTOMHO-MOJIEKYJISIPHON TEOPUH;

* pa3nuYaTh XUMHYECKHE U (PU3NYECKHUE SIBICHUS, HA3bIBATh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMUUYECKUX
pEeaKLtii;

* co0mo1aTh MpaBuia 6e30macHoi paboThI TPH MPOBEIECHUH OIIBITOB,

* [10JIb30BAThCS JIaOOPAaTOPHBIM 000PYAOBaHUEM U MOCYI0H;

* IOJTy4aTh, cOOMpaTh Tra3000pa3HbIe BEUIECTBA M PACTIO3HABATD UX;

* XapakTepu3oBaTh (PU3NYECKHE U XUMUYECKHUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COSTUHEHHIH,
MPOBOJIUTH OTIBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOWCTBA H3yUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

* pacKpblBaTh CMBICI MOHATHUSA «PACTBOP», BBIYHMCISATH MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BEILECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C ONIPEAEIEHHON MaCCOBOM J0JIEN pacTBOPEHHOTO BEILIECTBA;

* XapaKTEepH30BaTh 3aBHCHUMOCTb (PU3NUYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAIIMUECKOW PEIIETKH,
OIIPEAEIIATh BUJ XUMUYECKON CBA3U B HEOPTaHUYECKUX COECINHEHUSX;

* IPOBOAMTD OTBITHI MO TOTYUYEHHUIO M U3YYEHUIO XUMUYECKUX CBOMCTB Pa3IUYHbIX BEIIECTB;

* IPaMOTHO O0OpAaIlaThCS C BEIIECTBAMU B TOBCEIHEBHON KU3HH.

Obyuarowuiics noay4um 03MOMCHOCMb HAYYUMBCA.!

* BBIJIBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bl O XMMUYECKHX CBOMCTBaxX BELIECTB Ha OCHOBE MX
COCTaBa U CTPOEHMSI, MX CIIOCOOHOCTH BCTYNAaTh B XMMUYECKHE PEAKLIMH, O XapaKTepe U MPOAYKTaX pa3InyHbIX
XUMHYECKHUX PEaKIHii;

* XapaKTepH30BaTh BEIIECTBA 10 COCTABY, CTPOESHHUIO M CBOMCTBAM, YCTaHABIMBATh IPUYHMHHO-CIIC/ICTBEHHBIE
CBSI3M MEXKY JaHHBIMU XapaKTEPUCTUKAMHU BELIECTBA;

* MCI0JIb30BaTh NPUOOPETEHHBIE 3HAHMS ISl SKOJIOTMYECKH IPaMOTHOI'O IIOBE/ICHUS B OKPY KaIOLIEH cpelie;



* UCIIOJIb30BAaTh MPUOOPETEHHBIE KIIOYEBbIe KOMIETCHIIMY IPU BHIMIOJTHEHUH IPOEKTOB M PEIICHUU Y4eOHO-
UCCJIEIOBATENFCKUX 33124 IO U3YYESHHIO CBOMCTB, CIIOCOO0OB MOMYUYEHUS M pACIIO3HABAHMSI BEILIECTB;

* 00BEKTUBHO OIICHMBATh HH()OPMALIMIO O BEIIECTBAX U XMMHUYECKUX MPOLIECCaX;

* 0CO3HABATh 3HAYCHHE TEOPETHUECKUX 3HAHUH 110 XUMHH JIJISl IPAKTUIECKOMN ESITEIIbHOCTH YEJIOBEKa;

* CO3/1aBaTh MOJIEIHN M CXEMBI JIJIsl pellIeHNs yUeOHBIX U TO3HABATEIIbHBIX 33/1a4;

MMOHUMATh HEOOXOIUMOCTh COOIIOICHHS PEANMCAHUN, TIPEJIaraeMbIX B HHCTPYKIIHSIX IO UCIIOJIb30BAHUIO
JIEKapCTB, CPE/ICTB OBITOBOM XUMHH U AP.



TEMATHYECKOE INTAHUPOBAHHUE

Ne| HammenoBa KoumnuecTBo yacos [ara ILnanupyemsle JIEKTPOHHBIE
n HHE U3y4eH pe3yJbTaThl (mu¢pposbie)
/ | pasnenosu | B¢¢ | TPAK nabo | memomcT us o0pa3oBaTe/IbHbIE
- TeM ro TH- | paTo | PalUOH pecypes
nporpamm Yyeck | Pp- HbIe
bl ne Hble | JKCIepU
pa6o | onbl | MEHTBI
ThbI ThI
1 | Merozpt 12 1 3 0 OmnpenensiTe BO3MOXHOCTH | MartepuaibHo-
MO3HAHUS B NPOBEICHUS pEaKUMid W | TexHu4yeckas  0Oasza
XUMHUH IpOIECCOB,  TPeOYIOLMX | LEHTpa «Touka
HarpeBaHMs. pocTay.
YMeHune BbIOMPATh | DIEKTPOHHBIE
npuOOpBl TSI IPOBEICHUS | MPE3CHTAIHH.
H3MEPEHNH, eOyrommux
TO‘IH(IjCTI/I HOKa:el:HI/IIZI]. Caidr PUIIH.
OTKpBITHIN OaHK
3HaTh NpOLIECChl, | 3aJaHul JUISt
HpOTEKaIoIINe npu | GOpMUPOBAHUS
IUIaBJICHUM BEIIECTB M HX | €CTECTBEHHO-
KPUCTAJUIU3ALHAH. Hay4HOUN
IPaMOTHOCTH.
Ymenne  paboTaTh  C | o /ifini rufotkryty
o0opyJOBaHHEM  LIEHTpa y-bank-zadaniy-
06pa303vaHI/m CCTECTBEHHO- | 1/ e i
HayHqHO! § " | yestestvennonauchn
TEXHOJIOTUYECKON

HarnpasieHHocTel «Touku
pocTay.

YMenue MOJIb30BATHCS
HarpeBaTeIbHbIMU
puOOpaMH.

IInanuposaTh U

OCYHICCTBJIATDH Ha ITPAKTHUKE
XHUMHUYCCKHUC
OKCIICPUMCHTBI, IIPOBOANTH

HaOIIONEeHN, IeJIaTh
BBIBOABI IO pe3yJbTaTaM
IKCIICPUMEHTA.

CnenoBatb IIpaBUIaM
OezomacHOil  paboThl B
nmaboparopuu npH
UCIIOIb30BAHUH

XUMHYECKOM  MOCYyAbl H

o0OpyZOBaHUs, a TaKKe

oy-gramotnosti

Caiit Ennnas
KOJUTCKIIUS
U(PPOBBIX
00pazoBaTeNbHBIX
pecypcoB.

http://school-
collection.edu.ru/cat

alog

Caiit ®enepanbHbIi
HEHTP
MH(POPMAIIMOHHO-
00pazoBaTEeNbHBIX

pecypcos.
http://fcior.edu.ru/
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nmpaBwiiaM — oOpalieHust ¢
ropro4YMMHU BEIICCTBAMU

B OBITY
[epBonauan | 12 YMeTb ornuyarsk | MarepuanbHO-
bHbBIE BOJIONIPOBOAHYIO BOJAY OT | TexHHueckas  0Oaza
XUMUYECKHE JACTAJUIMPOBAHHOM, 3HATh, | LIEHTpa «Touka
HOHSATUS [o4eMy JUIsl NPOBEIACHUS | POCTa».
JKCIIEPUMEHTOB
DJIIEKTPOHHBIE
UCTIONB3YIOT
IIPE3CHTALHH.
JUCTHWIIIMPOBAHHYIO BOLY.
Canr OUIIN.
YmMmeTn OTIINYATh .
OTKpBITHII OaHK
¢u3nyeckue Mpoueccsl OT .
3a/laHnui Tt
XMMHYECKHX P€ aKIHH. . A
dbopmupoBaHUs
3HaTh, YTO IPU IPOTEKAHUU | €CTECTBEHHO-
peakuuin MOJIEKYJIBI | HAYYHOU
BELIECTB pPa3pylIalOTCs, a | TPAMOTHOCTH.

aTOMbI CcOXpaHsoTca (17
BELIECTB C MOJIEKYJISIPHBIM
CTPOCHHEM).

3HaTh (bOopMyIUPOBKY
3aKOHA U YMETb PUMEHSATh
€ro Ha [pakTUKe, Ipu
pelLIeHnn pPacyETHBIX
3azad.

Ymenue paboTaTh c
o0opysoBaHHEM  IIEHTpa
o0pa3oBaHUs €CTECTBEHHO-
Hay4YHOU u
TEXHOJIOTUYECKOM
HanpasieHHOcTel «Touku
pocTay.

[InanupoBaTh "
OCYIIECTBIISATh HA IPAKTHKE
XUMUYCCKHE
AKCTIEPUMEHTHI, TTPOBOJIUTH
HaOJII0NEeHUA, nenaTh
BBIBOJIBI TI0 pPe3yJibTaTaM
AKCIIEPUMEHTA.

CienoBath MpaBUIaM
O0e3omacHOil  paboThl B
nabopaTopun npu
UCTIOIb30BaHUU

XAUMHUYECKOH  TMOCYIBl U
o0OpyZOBaHUs, a TaKKe

https://fipi.ru/otkryty
y-bank-zadaniy-
dlya-otsenki-
yestestvennonauchn
oy-gramotnosti

Caiit Enunas
KOJUTCKIIUS

I HPOBBIX
00pa3oBaTEeNbHBIX
pecypcoB.

http://school-
collection.edu.ru/cat

alog

Caiit ®enepanbHbIi
LEHTP
nH(pOpMaAIMOHHO-
00pa3oBaTEeIbHBIX

pecypcos.
http://fcior.edu.ru/
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mpaBujaM OOpalieHus ¢
TOPIOYMMH BEIIECTBAMU B
ObITY

PactBopsI

12

Nmets mnpencrtaBieHue o
pasHou 3aBUCHUMOCTHU
pPacTBOPUMOCTH  BEIIECTB
OT TEMIEPaTyPHI.

Ymetb HCTIOh30BaTh
U(PPOBON MHKPOCKOIT JIJISt
W3YYCHUS (hopMbI
KPHCTAJUIOB.

HNmetp mnpeacraBiaeHue o
Pa3IMYHON HACBHIIIEHHOCTH
pacTBOpa  pPacTBOPSIEMBIM
BCIIICCTBOM.

YmMmeTh OIpeAEIATh
KOHLICHTpAaLlMI0  pacTBopa,
HCTMOJIb3YS] MHCTPYKIIUIO.

3HaTh CIIOCOOHOCTH
KPUCTAJTOTHIPATOB
pa3pymaThes npu
HarpeBaHUU.

Ymenue paboTaTh c
o0opysoBaHHEM  IICHTpa
00pa30BaHUsl €CTECTBEHHO-
Hay4YHOU u
TEXHOJIOTUYECKOMN
HanpaBieHHocTe «Touku
pocTay.

[InanupoBath u
OCYIIECTBIISATh Ha MPAKTHKE
XUMHUYCCKUEC
9KCIICPUMCHTBI, IPOBOAUTDH
HaOIIOACHNUS, JienaTh
BBIBOJIBI 1O pe3ysbTaTraM
IKCIIEPUMEHTA.

CrnenoBatb MpaBUIaM
Oe3ormacHoi ~ paboOThl B
naboparopuu npu
HCIIOJIb30BaHUU

XUMUYECKOM  MOCYIbl U
o0OpyZOBaHUS, a TaKXKe
npaBUiIaM oOpalieHust ¢

MarepuanbHo-
TeXHHUYecKasg  0Oaza
LIEHTpa «Touka
pocTay.

OJEeKTpOHHBIE
NPE3CHTALUH.

Caiir OUIIN.
OTKpBITBIN OaHK
3aJaHuN IS
(hopmMupoBaHUs
€CTCCTBCHHO-
HAy4HOUN
I'paMOTHOCTH.
https://fipi.ru/otkryty
y-bank-zadaniy-
yestestvennonauchn
oy-gramotnosti

Caiit Enunas
KOJUICKITHS
U(GPOBBIX
00pa30BaTeIbHBIX
pecypcoB.

http://school-
collection.edu.ru/cat

alog

Caiit ®enepanbHbIi
HEHTP
nH(pOpPMaAIHOHHO-
00pa3oBaTeIbHBIX

pecypcoB.
http://fcior.edu.ru/
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rOpIOYMMH BEIIECTBAMHU B
OBITY

Xumunueckn | 15 Ucnonb3oBath MarepuansHo-
€ peaKIuu XMMHYECKYI0O  CHMBOJHKY | TeXHHYeckas  0Oa3a
JUIsL cocTaBiieHus (opMyn | HEHTpa «Touka
BEIIECTB, MOJIEKYJISIPHBIX | POCTay.
YpaBHEHUM  XUMHYECKHX
peaxiil. DJEeKTpOHHBIE
Mpe3eHTaIHH.
[Tonumath CYIIHOCTb .
MpoLecca HEUTPATU3alnu U Caidr . PUIIA.
MIPUMEHSTh nporiecc OTKPHEHH OanK
HEWUTpaIu3aluu Ha | SO/AHHH AT
MPaKTHKE. (bopmipoBanus
€CTEeCTBEHHO-
YMenue paboTaTh C | Hay4yHOU
00Opy/ZIOBaHMEM  LIEHTpa | TPaMOTHOCTH.
oOpa3oBaHus ectecTBeHHO- | https:/fipi.ru/otkryty
Hay4YHOU u | y-bank-zadaniy-
TEXHOJIOTUYECKOMN dlya-otsenki-
HanpasienHoctell «Touku | yestestvennonauchn
pocTay. oy-gramotnosti
[TnanupoBath u | Car Ennnas
OCYIIECTBIISITh HA MMPAKTHKE | KOJUICKITHS
XUMHUYECKHE M (POBBIX
AKCIIEPUMEHTHI, TIPOBOJIUTE | 00pa30BaTEIbHBIX
HaOIIOACHNUS, JienaTh | pPecypcoB.
BBIBOJIBI TIO pe3ynbTatam | http://school-
IKCIICPUMEHTA. collection.edu.ru/cat
alog
CnenoBatb MpaBUIaM
OesomacHoit  pabotel B | Cailt ®@enepanbHblil
naboparopun IpH | TEHTP
UCIIOJIb30BaHUU UH(POPMAIIMOHHO-
XAMHUYECKOH  TOCYIbl U | 00pa3oBaTelbHBIX
o0OpyZOBaHUS, a TaKXKe | PecCypcoB.
npaBuwiam  obpamenus ¢ | http://fcior.edu.ru/
TOPIOYMMH BEIIECTBAMHU B
ObITY
OcHoBHbIE 15 Knaccudumnuposats MarepuanbHo-
KJIaCChI u3ydaeMble BEIECTBAa 1O | TeXHHYecKas  0Oasza
HEopraHuye COCTaBY M CBOWCTBaM. LEHTpa «Touka
CKHUX ) pocTay.
COeMHE NI 3HaTh OOBEMHYIO JIOJIO
COCTaBHBIX qacTeil | DJIeKTPOHHBIC
BO3/yXa. MIPE3EHTAIHH.
YmMmeTs npoBoauTh | Calit OUIIN.
npocTenime cuHTE3bl | OTKPBITHIN OaHK
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HEOPraHMYECKUX BELLIECTB C
HCII0JIb30BaHUEM
MHCTPYKLIHH.

YMmers  onpenenste  pH
pacTBOpOB.

[IpumeHsITh  yMEHHS 1O
ONPEICIICHUIO pH B
MPaKTUYECKOU
JIeSITEIIbHOCTH.

YMeTn ONpPEeNEATh
KHUCJIIOTHOCTH I10YB.

[Iporno3upoBarb CBOMCTBa
BEIIECTB Ha OCHOBE OOIIMX
XUMHYECKUX CBOICTB
M3YUYEHHBIX KJIACCOB/TPYTI
BEIIECTB, K KOTOPBIM OHH
OTHOCSTCS.

YMenue paboTaTh c
o0opysoBaHHEM  IIEHTpa
00pa30BaHUsl €CTECTBEHHO-
Hay4YHOU u
TEXHOJIOTMYECKON
HanpasieHHOCTe «Touku
pocTay.

[InanupoBaTh 71
OCYIIECTBJISATh HA IPAKTUKE
XUMUYECKHE

AKCIIEPUMEHTHI, POBOJIUTH

HaOJIIOICHNS, JenaTh
BBIBOIBI TI0 pe3yJIbTaTaM
IKCIICPUMCHTA.

CrenoBatb TpaBUJIaM
Oe3ormacHoi ~ paboOThl B
naboparopun npu
UCTIOJIb30BaHUHT

XUMUYECKOM  MOCYIbl U
o0Opy/mOBaHus, a TaKXKe
npaBwiaM — oOpalieHust ¢
TOPIOYMMH BEIIECTBAMU B

3aJaHuN VIS
(dhopmMupoBaHUS
CCTCCTBCHHO-
Hay4YHOU
TPaMOTHOCTH.
https://fipi.ru/otkryty
y-bank-zadaniy-
dlya-otsenki-
yestestvennonauchn
oy-gramotnosti

Caiit Enunas
KOJUICKITHS

U POBBIX
00pa3oBaTENbHBIX
pecypcoB.

http://school-
collection.edu.ru/cat

alog

Caiit ®@enepanbHbIi
LEHTP
nH(pOpMaAIMOHHO-
00pa3oBaTEeNbHBIX

pecypcos.
http://fcior.edu.ru/

ObITY
XuMHUYecKa Onpenensarsb BUJ | MartepuanbHO-
s CBSI3b XUMHUYECKOM  CBA3M B | TexHHueckas  0Oaza

COEIMHEHNH.
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IlokazaTth 3aBHCHMOCTh
(bu3nIecKux CBOMCTB
BCIICCTB OT THIIA
XUMHUYECKOM CBS3H.

Ymenue  pabotarth c
o0opysoBaHHEM  IIEHTpa
0o0pa3oBaHUs €CTECTBEHHO-
Hay4YHOU u
TEXHOJIOTHYECKON
HanpasieHHOcTel «Touku
pocTay.

[InanupoBath u
OCYIIECTBIISATh Ha MPAKTHKE
XUMHUYCCKUEC

9KCIICPUMCHTEI, MIPOBOAUTDH

HaOIIOACHNUS, Jenarthb
BBIBOJIBI 10 pe3yJibTaTaM
IKCTICPUMCHTA.

CrenoBarthb MpaBUIaM
Oe3oracHoii  paboOThI B
naboparopuu npu
UCTIOJIb30BaHUHT

XUMAYECKOH  TOCyABl U
00OpyJOBaHUS, a TaKKe
mpaBwiaM  oOpalieHust ¢
TOPIOYMMH BEIIECTBAMHU B
ObITY

LIEHTpa «Touka
poctay.

OJEeKTpOHHBIE
NpE3CHTALUH.

Caiit OUIIN.
OTKpBITHIN OaHK
3aJaHAN VIS
(dhopMUpoBaHUS
C€CTCCTBCHHO-
Hay4HOHI
I'paMOTHOCTH.
https://fipi.ru/otkryty
y-bank-zadaniy-
dlya-otsenki-
yestestvennonauchn
oy-gramotnosti

Caiir Enunas
KOJUICKITHS

M (HPOBBIX
00pa3oBaTeIbHBIX
pecypcoB.

http://school-
collection.edu.ru/cat

alog

Caiit ®enepanbHbIi
LEHTP
nH(pOpMaIMOHHO-
00pa3oBaTEIbHBIX

pecypcos.
http://fcior.edu.ru/

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME
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20
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KaneHnapHo-TeMaTHYECKOE TIIaHUPOBAHUE

Ne | Jlara Tema Kouuu Hcnoan3oBanue
n/n | npoBe €CTBO o0opynoBaHMs LEHTpPa
AeHUs 4acoB €CTeCTBeHHOHAYYHOM
HaNpPaBJIeHHOCTH
IenTpa «Touka pocra»
PA3JIEJI 1. METOAbI IO3HAHUS B XUMHUHU (12 YACOB)
1 OCHOBHBIE METOJIBI HAYKH 1
2 DKCIEpUMEHTAIbHbIE OCHOBBI XMMUU 1 [Mudpposass  nmaboparopust ¢
JaTYNKaMHU
3. OKCHepUMEHTaIbHbIE OCHOBBI XUMHUU 1 udposass  mabopatopus ¢
JaTYrKaMHu
4. [IpaxTuyeckas padora Ne 1 «M3ydyenue ctpoeHus 1 JlaTuMk TemrnepaTypsl
IUITAaMEHI) TEPMOIIAPHBIi, CIUPTOBKA
5. [TonBenenue UTOTOB MpakTUUeckoit padora Ne 1 1
«M3y4yeHne cTpoeHHs IIaMEHNY
6. [IpeacraBieHue 0 TOYHOCTH U3MEPEHUN ITUPPOBBIX 1 JlaTurkoBasi cuctema
JATYUKOB U aHAJIOTOBBIX IPUOOPOB
7. [IpencraBneHue 0 TOYHOCTH U3MEPEHUH ITPPOBBIX 1 JlaTunkoBas cucrema
JATYUKOB U aHAJIOTOBBIX PUOOPOB
8. IIpencraBieHue o TeMIeparype IIaBICHUs U 1 JlaTuMk TemrnepaTypsl
00paTUMOCTH IJIaBJICHUS. IUTATUHOBBIN, TEPMO METD,
JIEKTpUUECKas IUIUTKa,
CTIUPTOBKA
9. JlaGopaTtopusrit orbIT Ne 1 «/lo kakoit 1 JlaTumk TemrepaTyphl
TEMIIepaTypbl MOKHO HarpeTh BEIIECTBO?». IUTATUHOBBIN, TEPMO METP,
AJIEKTPHYECKAs TUTUTKA,
CIIUPTOBKA
10. JlaGopaTopHslii onbIT Ne 2 «M3mepenue 1 JlaTuuk Temneparypbl
TeMIIepaTypbl KUIIEHUs BOJIbI C TIOMO-II[bIO JaTUMKA IUTATUHOBBIN, TEPMO METD,
TEMIIepaTypbl H TEPMOMET- AJIEKTPHYECKAs TUTUTKA,
pa». CIIMPTOBKA
11. [IpencraBneHue o KpUCTALIU3ALIMY. 1 JlaTyrK TEeMIIepaTypsel
TEpPMOIIaPHbIN

JlaGopaTtopuslii onbiT Ne 3 «Omnpenenenue
TEeMIIEPaTyphI IUTABJICHUS U KPUCTAJUIU3AIUN
MeTaIa»




12.

[TonseneHne UTOroB 1a0OPATOPHBIX OMBITOB
Nel,2.3

PA3JIEJI 2. IEPBOHAYAJIBHBIE XUMUWYECKUWE IMOHSTUS (12 YACOB)

13. Hemnoro u3 uctopuu xumuu 1 Jloxmanpl

14. Xumus BUEpa, CErOJHsA, 3aBTpa 1 Joxnabl

15. [TpocTeie U cOKHBIE BEIIECTBA 1

16. dusnueckre 1 XUMHUYECKHE CBOIICTBA BEIIECTB 1

17. YucTele BemecTBa U cMecu. OTIIMYMe YUCTHIX 1 JlaT4HK 27EKTPONPOBOHOCTH,
BEILIECTB OT CMECEH. 1u(ppOBON MUKPOCKOII
JlaGopaTopuslii onibIT Ne 4 «Onpenenenue
BOJIOTIPOBOIHON M TUCTHILTUPOBAHHOM BOIBDY

18. [TonBenenne UToroB 1abopatopHoro onsira Ne 4 1

19. CriocoOBbI pa3aeneHus cmecen 1

20. CrniocoOslI pa3aenenus cmecen 1

21. [Tpaktuueckas padora Ne 2 «CriocoOs! pa3nieneHus 1 CrniuproBka
cMece»

22. [TonBeneHNE UTOTOB IPAKTUYCCKON pabOThl Ne2 1

23. 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 1 Bechl anekTpoHHBIE
JemoncTparmonnbliii skcriepumeHT Ne 1 «3akoH
COXpaHEHHS MAacChl BEIIECTBY

24. 3aKOH COXpaHEHHs MACChI BEILIECTB. 1
Pemenne pacueTHbIX 33124

PA3/IEJI 3. PACTBOPBI (12 YACOB)

25. [TonsiTrie 0 pacTBOpax: OMpeeieHne pacTBOPOB, 1 JlaTuuk TeMiepaTypbl
PacTBOPUTEIH, KJIaCCU(PHUKAIIUS PACTBOPOB. IUTATUHOBBIH
Jlaboparopasrtii onibIT Ne 7 «IlepechineHHbIIH
pacTBoOp»

26. [NonBenenne uroros madbopaTopHOro omnbiTa Ne 7 1




217. PacTBOprUMOCTS. JlaT4uk TeMrepaTypbl
IJIATUHOBBIN
JlaGopaTopuslii onbIT Ne 5 «M3yuenue
3aBUCUMOCTH PACTBOPUMOCTH BEIIECTBA OT
TEMIEepaTypb».

28. [ToxBenenne NTOroB 1a00pPaTOPHOTO OMbITa No 5

29. Kpucrannoruapats. JlaTuuk TeMiepaTypbl
JlaGopatopuslii onbiT Ne 8 «Onpenesnenue IUTATUHOBBIN
TEMIIEPATYPHI PA3NIOKEHUST KPUCTAIIOTHIPATAY

30. [TonBeneHne UTOroB 1a00paTopHOTro onbiTa Ne 8

31. BrIpammuBaHnue KprcTauIoB. Hudposoit MUKpoOCKOIT
Jlaboparopusrii onbIT Ne 6 «Habmonenue 3a
POCTOM KPHCTAIIIOB

32. [TonBenenue UToroB 1abopaTopHOTo OombiTa No 4

33. CriocoObI BeIpaXCHHS KOHIICHTPAI[UH PACTBOPOB:

MaccoBast JI0JIsI PaCTBOPEHHOTO BEIECTBA,
MOJIIpHAsT KOHIICHTPAIUS

34. Pemienne pacueTHbIX 33734

35. [Ipaktuueckas padora Ne 3 «OmnpeneneHue Hatumnk OINITUYECKOMN
KOHIICHTPAIIUHU BEIIECTB KOJIOPHMETPUICCKIM TIO TUIOTHOCTH
KaJTMOpPOBOYHOMY IpauKy»

36. [ToaBeneHne UTOroB MpakTHUECKON paboThl Ne3

PA3JEJ 4. XUMHUYECKHUE PEAKIIUMU (15 YACOB)

37. Xumuyeckue peakuu. [ IpuzHaku XuMuyeckux JlaTuuk Temmeparypsol
pEaKLIMA. IUIATUHOBBIN
JleMOHCTpaIMOHHBIN 3KcTIepUMeHT No 2
«BbIIeIeHIE U TTOTJIOMICHHUE TETUIA — IPU3HAK
XUMHYECKOU PEAKLIUN»

38. Knaccuduxanus XuMHUYECKUX peaKIuii 1Mo
pa3IMYHbBIM NMPU3HAKAM

39. Knaccudukanus XuMU4ecKuX peakiuii mo

PAa3JIMYHBIM IIPpHU3HAKaM




40.

Peaxkius coequHeHus.

Jlaboparopusriii onbIT Ne 9 «Peakiius coequHeHHS
docdopa c kucnopoaom, okcuaa dochopa (V) ¢
BOJION»

41.

[MoxBenenne nroros tabopaTtopHoro ombita Ne 9

42,

Peakmust pa3nosxeHus.
Jlaboparopusrii onbIT Ne 10 «Peakrust pa3inoxeHust
ruapokcuaa meau (I1)».

CrnuproBka

43.

Jla6opaTtopusrit onbiT Ne 11 «Peakmust pa3noxeHus
MaJIAXHUTa)

CnupToBka

44,

Peaxiusa 3amereHus.
Jlabopartopusriii onbIT Ne 12 «Peakiust 3amenieHus
MEJIH KEJIE30M B PAaCTBOPE MEIHOTO KyIIOpOCay.

45.

JlaGopaTtopHsrit onbIT Ne 13 «Peakius 3amenieHus
BOJIOpO/Ia IMHKOM B PaCTBOPE COJITHON KUCIOTBD.

46.

JlaGopaTtopusbiit onbIT Ne 14 «Peakius 3aMenieHus
BOJIOPOJia KalbliMeM (HaTpUEM, JINTUEM) B BOAEH

47.

[lonBenenne MTOTOB NaOOPATOPHBIX  OMBITOB No
12,13,14

48.

Peakmust oomeHa.

JlaGopaTtopusbiit onbiT Ne 15 «Peakiius oomeHa
MEXTy KapOOHATOM KaJIBITUS ¥ COJITHON
KHCJIOTOM».

JlaGopatopusiii onbiT Ne 16 «Peaxiust oomeHa
MEXY XJIOPUAOM Oapusi U CEpHON KUCIOTOM

Jatuuk pH

49.

[TonBeneHne UTOTOB J1a0OPATOPHBIX OMBITOB No
15,16

50.

Peakuus nHedTpanuzanuu.
JlaboparopHsrii onbIT Ne 17 «Peakmus
HEUTpaIu3aum)

Hatuuk pH

ol.

[Tonsenenue utoros nadoparopHoro omnbira Ne 17

PA3

JIEJI 5. OCHOBHBIE KJIACChI HEOPTAHUUYECKHWX COEJJUHEHUMH (15 YACOB)

52.

OKCHUIbI.

Jlaboparopusrii onbIT Ne 18 «Omnpenenienne cocraBa
BO3JIyXa»

1

[Tpubop nns onpenenenus
cOCTaBa BO31yXa

53.

[MoxBenenue utoros nadboparopHoro omnbira Ne 18




54.

OcHoBaHUsl.

JlemoHCTpaoHHbIi skcnepumMenT Ne 3
«OcHoBanwus. TeroBoit 3pdekT peakmu
TUAPOKCHUIA HATPHUS C YIIIEKHACIBIM Ia30M»

Jlo3aTop 00BbEMA KUIKOCTH,
OropeTKa, JaTYuK
TEMIIepaTyphl INITATUHOBBIM,
IaTYUK JABJIEHUS, MAarHUTHAS

Melanka
55. [ToaBeieHNE UTOTOB JEMOHCTPAIIMOHHOTO
skcrepumenTa Ne3
56. Kucnortsl Hatunk pH
JlabopaTtopusrit onbiT Ne 19 «Onpenenenne pH
Pa3IUYHBIX CPEIy.
57. [MonBenenne uroros nadopatoproro onsita Ne 19
58. JlaGopaTtopuslii onbiT Ne 20 «Onipenenenue Hatunk pH
KHCJIOTHOCTH TIOYBY
59. [ToxBenenue uroros naboparoproro omneira Ne 20
60. Comu
61. Comu
62. [TpakTuueckas padota Ne 4 «IlonyyeHre MeaHOTO [udpoBoit MUKPOCKOIT
KyIopocay
63. [TonBenenne UTOTOB MpakTHYECKON padoThl Ned

PA3JIEJI 6. XUMUYECKAS CBA3b (7 YACOB)

64. XuMHUECKas CBSI3b U €€ BUIBI

65. Kpucrannndeckoe CTpOCHHE BEIIECTBA. JlaTuuk TemiepaTypbl
IUIATUHOBBIN, JaTIHUK
TEMIIepaTypbl TEP MOTIAPHBII

66. Kpucrammmieckne pemeTku. JlaTyrk TeMIiepaTypsl
IUTATUHOBBIN, AaTYUK
TeMIIepaTypbl TEP MOIIAPHBII

67. JleMoHCTpalMoHHbIH skcriepumenT Ne 4 JlaTunk TeMIepaTypsl

«Temnepatypa raaBiaeHus BEIIECTB C PA3HBIMHU
TUTIAMH KPUCTALTUYECKUX PEIIETOK)

IJTATUHOBBIN, TATUUK
TeMIEpaTypbl TEP MOMAPHBIN

68.

Hrorosoe 3ausaTue




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YAEHUKA

Xumus. 8 knacc/Kysnenosa H.E., Turosa .M., I'apa H.H., O6miecTBo ¢ orpaHn4eHHOI
otBeTcTBEHHOCTHIO «M3narensckuii ieHTp BEHTAHA-I'PA®»; AkiinonepHoe o011ecTBo
«3marenscTBO [IpocBeiienme.

METOANYECKHUE MATEPHAJIbBI UISA YYUTEJIA

becnanos [laBen MBanosuy, /JopodeeB Muxaun BuxkropoBud. Metoanueckoe nocodue «Peamuzarus
00pa30BaTeNIbHBIX IPOTPaMM €CTECTBEHHOHAYYHON U TEXHOJIOIMYECKOW HANPaBIEHHOCTEH M0 XMMUU C
HCIOJIb30BaHUEM 000pyRoBaHMA LieHTpa «Touka pocTam.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.

10.

11.

12.

13.

14.

15.

16.

17.

Bacunwes B.I1., Mopo3zosa P.I1., Kouepruna JI. A. IlpakTukym 1o aHaJiuTu4eckol XumMun: Yueo.
noco6ue a1 By30B. — M.: Xumus, 2000. — 328 c.

I'pocce D., Baiicmantens X. Xumus ans 10003HaTeNbHbIX. OCHOBBI XUMUHU U 3aHUMAaelbHBIC
onwIThl. ['JIP. 1974. Ilep. ¢ Hem. — JI.: Xumus, 1979. — 392 c.

Heprronsi B. @. Mup Boasr. — JI.: Heapa, 1979. — 254 c.

Kunun JI. M. O0mas xumus. [Ipaktukym L-muxpo. PykoBoactBo ans crynentos. — M.: MI'ITY,
2006. — 322c.

Hcnonb3oBanue mudpoBbIX JabopaTtopuil npu oOyueHun Xxumuu B cpenHeil mkone/becnanos I1.
N. Hopodees M.B., XKwmuu [.M., 3umuna A.N., Opxexockuii [I.LA. — M.: BUHOM.
JlabGopaTtopus 3Hanui, 2014. — 229 c.

Kpucramner. Kpucramnoruapartel: MeToaudeckne ykazaHus K J1abopatopHbIM pabortam. 6.
Mudraxosa H. L., ITerpoa T. H., Paxmatymmna M. ®@. — Kazans: Kazan. roc. TexHon1. yH-T.,
2006. — 24 c.

Jleencon UM.A. 100 BompocoB M OTBETOB MO XMMHUHU: Marepuanbl s IIKOJIBHBIX pedepaTos,
(bakyIbTaTUBHBIX 3aHATHH M CEeMHHApoOB: Y4eOHoe mocobme. — M.: «M3marensctBo ACT»:
«M3narenscTBO AcTpensby, 2002. — 347 c.

Jleerncon U. A. Xumnueckue peakuuu: TermnoBoit 3¢ dext, paBHoBecue, ckopocts. — M.: 8. OO0
«3narenscTBO AcTpens, 2002. — 192 c.

Jlypewe 1O. IO. CnpaBounuk no aHanutu4deckor xumun. — M.: Xumwus, 1971. — C. 71—89.
Hazaposa T.C., I'pabeuxuii A.A., JlapoBa B. H. Xumnueckuii 3kciepyuMeHT B mIKosie. — M.:
[Ipoceemenue, 1987. —240 c.

Heopranmueckas xumus: B 3 1./ ITox pexn. 1O. [I. Tperbsikosa. T. 1. ®u3uK0-XUMUYECKUE OCHOBBI
HEOpraHMYeCKOW XUMHUHM: Y4eOHuK s CTyld. Bbicml. yuel. 3aBenenuit/M. E. Tamwm, IO.
. TpetpsakoB. — M.: U3natensckuit neHTp «Akanemus», 2004. —240 c.

[TerpsiHoB 1. B. Camoe HeoObIKHOBEHHOE BelecTBO B Mupe. — M.: [lenaroruka, 1976. — 96 c.
CrpensaukoBa JI. H. U3 gero Bc€ cnenano? Pacckasbl o BemectBe. — M.: fy3za-mpecc. 2011, —
208 c.

CycnennukoBa B.M, Kucenesa E. K. PykoBo/1cTBO 110 IpUTrOTOBIIEHUIO TUTPOBAHHBIX PacTBOPOB.
— JI.: Xumus, 1967. — 139 c.

®dapaneit M. Uctopust ceeun: Ilep. ¢ anrin./Ilog pen. b. B. HoBoxuminosa. — M.: Hayka. ['maBnas
penakius GU3NKO-MaTeMaTHdeckoi murepatypsl, 1980. — 128 c., wi. — (bubnuoreuka «KBaHT»)
Xomuenko I'. I1., CeBacthanoBa K. 1. OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakimu. — 16. M.:
[Ipocsemenue, 1989. — 141 c.

Ounwmknonenus s aereid. T. 17. Xumus / 'nas. pen.B. A. Bononun, Bex. Hayu. pen. 17.
U. Jleencon. — M.: ABanTa +, 2003. — 640 c.



18.

19.

20.

21.

22.

23.

Optumo JI. Boga: kHUra o caMom Ba)KHOM BeliecTBe B Mupe: mep. ¢ pun. —M.: 18. Kommnacl'un,
2019. — 153 c.

UYeprtros N.H., XKyxkos II. H. Xumudecknii 5KCIEPUMEHT € MaJIBIMU KOJIMYECTBAMH PEAKTUBOB. M.:
[Ipoceemenue, 1989. — 191 c.

Caiitr MI'Y. [Iporpamma Kypca XUMHH 17151 ydarmxcs 8—9 kiraccoB 001meo0pa3oBaTeIbHOM ITKOJTHI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caiit ®UITN. OTkpsITHII OaHK 3a1aHuid 11 GOPMHUPOBAHUS €CTECTBEHHO-HAYYHON TPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

Caiir  Egunas  xomutekius — 1dpoBeIx  oOpa3zoBatelibHBIX  pecypcoB.  http://school-
collection.edu.ru/catalog

CaiiT @enepanbHblil HEeHTP HHOOPMAITMOHHO-00pa30BaTeNIbHBIX pecypcoB. http://fcior.edu.ru/
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