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cT. beccepreneBckas, 2025-2026 y4. roa

MNOACHUTEJIBHASA 3ATINCKA

[Mporpamma «Mup XuMHH» ACTATU3UPYET COJCPKAHHE Kypca BHEYPOUHOW JESITEIBHOCTH, JAeT MOAPOOHOE pachpeieiieHHe YacoB M IOCIEI0BATEIbHOCTD
U3YYCHUS TEM H Pa3/IeIioB.

JlaHHas TIporpamMma TIpeHa3Ha4YeHa Uil ydamuxcs 8 Ki1accoB, MO3BOJSET PACHIMPHTH M YIIyOUTh y YYalIMXCS MPAKTHYECKOE MPUMEHEHHE IMOJTyYeHHBIX
TECOPETUICCKUX 3HAHUHU 110 XUMUH.

ABTOpCKas mporpaMma paccyMTaHa Ha ydamuxcsi 8 kimaccoB Ha 34 y4eOHBIX Yaca, OPHEHTHPOBAHA Ha yriyOJieHHEe M paclIMpeHHe 3HAHWN, Ha Pa3BUTHE
1r0003HATEILHOCTH M HMHTEpeca K XHMHH, Ha COBEPIICHCTBOBAHHWE YMEHMH ydalluxcsi 0oOpaiiaThCs C BEIIECTBAMH, MPOBOJUTh XUMHUYCCKUN SKCIIEPUMEHT C
UCIIOJIb30BAHUEM COBPEMEHHBIX MPHOOPOB M 000PYIOBAHHUS IICHTPA 00pPa30BaHUs €CTECTBEHHO-HAYYHOM U TEXHOJOTMYECKOM HampaBieHHOCTeH « TOUKH pocTay.

I[Tpu pa3paboTke MPOrpaMMbI aKIIEHT IEIACs Ha BOPOCHI, KOTOPbIC B 0@30BOM KYPCE XMMHUH OCHOBHOM IIKOJIbI PACCMATPUBAIOTCS HEAOCTATOYHO IMOJHO MJIH HE
paccMaTpUBaOTCS COBCEM. 3a/1aud M YIPaKHEHHS MOJA00paHbl TaK, YTO 3aHITHS [0 WX OCMBICICHHUIO U PEIICHUIO TPOXOAAT JHO0 Mapauie/ibHO ¢ U3y4aeMbIM Ha
ypOKax MaTepHajoM, JTH00 KaK MOBTOPEHHE Y)KE MOTYYCHHBIX 3HAHHA.

B oOydennn xumun 0OJIbIIIOE 3HAYEHUE MMEET HKCIIEPUMEHT. B mpoilecce 3KCIepUMEHTAIBHON paboThl ydaliuecs MPHOOPETYT OMBIT MO3HAHUS PEabHOCTH,
SIBJISIFOIIUICS BaXKHBIM 3TaroM (OPMHUPOBAHUS Y HHUX YOSKICHHUH, KOTOpBIC, B CBOIO OuYepe/lb, COCTABISIOT OCHOBY HAy4YHOTO MHPOBO33peHHs. Peann3oBaTh
yKa3aHHbIE I[eJTH TIOMOYKET OCHAII[CHUE IKOJILHOTO KaOWHETa XUMHUKM COBPEMEHHBIMH MPHOOPaMHU U 000pYyJ0BaHHEM IIEHTPpa 00pa30BaHKsl €CTECTBEHHO-HAYYHOW U
TEXHOJOTMYEeCKOH HampaBieHHocTell «Touku pocray. Mcnoab3oBanue obopynoBanus «Todka pocta» NpU peaau3aluyl AaHHON MPOrpaMMbl MO3BOJIUT CO3/aTh
YCIIOBHSI:

* JUISL pACIIMPECHUS COICPIKAHUS MIKOJIBHOTO XUMHUYECKOTO 00pa30BaHHUs;

* JUISl TIOBBIIICHUS TO3HABATEILHON aKTHBHOCTH O0YYAOIIUXCS B €CTECTBEHHO-HAYYHOM 00J1aCTH;

* JUIS PA3BUTHUS JIMYHOCTH peOEHKA B Ipoliecce 00ydeHHs] XUMHH, €ro COCOOHOCTEH, (OPMUPOBaHKS M YAOBJICTBOPEHUS COIMAILHO 3HAYMMBIX HHTEPECOB U
noTpeOHOCTEH;

* I Pa0OTHI C OJJAPEHHBIMY IITKOJIbHUKAMHK, OPraHU3aIMH UX Pa3BUTHS B PA3JIMYHBIX 00JIACTSIX 00pa30BaTEIbLHOMN, TBOPUYECKOM ICATCILHOCTH.



TOUKA \" POCTA

KonnuaecrBeHnsle SKCIICPUMCHTBI MMO3BOJIAT 11OJIYy4aTh JOCTOBCPHYIO I/IH(bOpMaIII/IIO O MPOTCKAHUHN TCX HUJIM MHBIX XUMHUYCCKUX ITPOLCCCax, O CBOMCTBax BCIICCTB.
Ha ocnoBe MOJIYYCHHBIX 3KCIICPUMCHTAJIbHBIX JAHHBIX YyYallUECd CMOT'YT CaMOCTOATCIBHO ACJIaTh BBIBOJbI, O606IIIaTB PE3YyJIbTAThI, BBIABIATL 3aKOHOMEPHOCTH,
YTO OJHO3HA4YHO 6y21€T Ccroco0OCTBOBATH MOBLIIIEHUIO MOTHUBAIIUN O6y‘ICHI/I$I IIKOJIBHUKOB.

AKTyaJbHOCTh MPOTPaMMBI B TOM, YTO OHA CO3[A€T YCIOBUS HJsi COLMAIBLHOTO, KYJIBTYPHOTO U MPOGECCHOHATBHOTO CaMOOIPEACIICHHs, TBOPUYECKOM
caMopealii3alui JTUYHOCTH PEeOEHKa, pa3BUTHS y OOYYArONIMXCS E€CTECTBEHHO-HAYYHOM, MaTeMaTH4YeCKOW, WH(POPMAIMOHHOW TPaMOTHOCTH, (OPMHUPOBAHUS
KPUTHYCCKOI'0O M KPCATHUBHOTO MBIINIJICHHA, COBCPHICHCTBOBAHHS HABBLIKOB GCTGCTBCHHO-HaquOﬁ HaImpaBJICHHOCTH. 3Hanus u YMCHHA, HCO6XOI[I/IMI>IG JIIsL
OpraHM3aIK HUCCIIE0BATENIbCKON IeATENbHOCTH, B OYAyIleM CTaHYyT OCHOBOM JUIsl OpraHM3allii Hay4YyHO-UCCIIEIOBATENIbCKOM IEATENbHOCTH B BY3aX, KOJUIE/DKAX,
TEXHUKYMax U T.A.

O,ZIHI/IM N3 OCHOBHBLIX IMPUHOUIIOB IOCTPOCHHA MPOTpaMMBI SABJIACTCA NMPHUHIOUII JOCTYITHOCTH. SKCHepI/IMeHTaﬂBHBIe JAaHHBIC, IMOJIYYCHHBIC YYalllUMHCA IIPpU
BBIINIOJTHCHHUHU KOJMYCCTBCHHBIX OIIBITOB, ITO3BOJIAT YHAITUMCA CaAMOCTOATCIIBHO ACTIATh BBIBO/bI, BBIABIATE 3aKOHOMCPHOCTH. HOI[XO,ZILI, 3aJIOKCHHBIC B COACPKAHNEC
MPOrpaMMbl Kypca, CO3Aal0T HeoOXOIUMBIE YCIOBHS JIJIsl CHCTEMHOTO YCBOEHUS yJalllUMHUCS OCHOB HAaYKH, /ISl 0OeclieueHHs] pa3BUBAIOIIETO U BOCIUTHIBAIOIIETO
BO3JICHCTBUSL O0y4YeHUs Ha JIMYHOCTh yudaierocs. @opmupyemble 3HaAHUS JOJDKHBI CTaTh OCHOBOM CHUCTEMBbl YOEKICHHI HIKOJIbHHMKA, LIEHTPAIbHBIM SAPOM €ro
HayYHOTO MHPOBO33PEHHUSI.

«Touka pocTa»

[IporpamMma peanuzyercs ¢ UCHOJIb30BaHUEM 00opynoBaHus «Todyka pocTa) €CTECTBEHHO HAyYHON M TEXHOJOTUYECKOM HAIPAaBJICHHOCTH.

IEJA U 3ATAYN

K HanpaBieHMIO IEPBOCTENEHHON 3HAYMMOCTH IIPU peaiu3anuu o0pa3oBaTelbHbIX QYHKLIUN IpeaMera « XUuMUs» TPAJULUOHHO OTHOCAT (POPMHUPOBAHUE 3HAHUN
OCHOB XMMMUYECKOW HAyKuh Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON AEATENIbHOCTH YEelIOBEKAa M KaK OJHOI0 W3 KOMIIOHEHTOB MHPOBOM
KyJIbTYpBl. 3a/iauya npeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAaHUI — Ba)KHEHIINX (PaKTOB, MOHATHIH, 3aKOHOB U TEOPETHUECKUX MOJI0KEHUH,
JOCTYIHBIX 0000LIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, si3blka HAayKH, 3HAHUM O HayyHBIX METOJaX M3y4YEeHHUs BEIIECTB U XMMHMUYECKUX peakluil, a TakkKe B
(GbOopMUpPOBAaHUM U PA3BUTUM YMEHUH U CHOCOOOB JEATEIBHOCTH, CBA3aHHBIX C IUIAHUPOBAHHEM, HAONIOJCHHEM M MPOBEACHUEM XHMHUYECKOTO 3KCIEPHUMEHTA,
coOJIroIeHrEeM IpaBuiI 6€3011aCHOTO OOpallleHus C BEIIECTBAMH B TOBCETHEBHOM KU3HU.

Hapsny ¢ oTuM nenu u3ydeHHUs mpeaMeTa B MpOrpaMMme YTOYHEHbl M CKOPPEKTHUPOBAHBI C Y4ETOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOI'O OOIIETro
oOpa3zoBanus. CerogHs B 00pa3oBaHMM 0CO00 3HAYMMOMN MPU3HAETCS HANPABICHHOCTh OOYYEHHs Ha Pa3BUTHE M CaMOpa3BUTHE JMYHOCTH, (GopMupoBaHHe €&
MHTEJUIeKTa U o0mel KyapTypbl. OOydyeHHe YMEHHUIO YUYUTHCS M MPOJOJIKAaTh CBOE 0Opa30BaHME CAMOCTOSTENIBHO CTAHOBHUTCS OJHOM W3 BaKHEMIIMX (DyHKIMH
y4eOHBIX MPEIMETOB.



TOUKA \" POCTA

B cBsi3u ¢ 3TUM TipH U3YYEHUU XMMHH B OCHOBHOM IIKOJIE IOMUHHUPYIOIIECE 3HAUYCHUE TIPUOOPEIIN TaKue TSN, KaK:

(hopMHpOBaHHE WHTEIUICKTYAILHO PA3BUTON JMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO, COTPYIHUYCCTBY, CAMOCTOSATEIIFHOMY MPUHSATHIO PEIICHHMA, CTIOCOOHOM
aIalITUPOBATHCS K OBICTPO MEHSIONUMCS YCIIOBHSIM JKU3HH;

HaIPaBJIICHHOCTh OOYYCHHS Ha CHCTEMAaTHYEeCKOe MPHUOOIICHHUE YJalIuXCs K CAaMOCTOSTEILHON MO3HABATEIILHOM JCSITETFHOCTH, HAYYHBIM METOJIaM IO3HAHUS,
(hopMUPYIOITUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

obecrieueHrne YCJIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHHUIO OOYYAIOIIMMUCS OIbITa PAa3HOOOpPA3HOW NEATENHHOCTH, MO3HAHMS W CaMOIIO3HAHMUSI, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETCHITHH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE TSI PA3JINIHBIX BHJIOB JICATSIIBHOCTH;

(dhopMHpOBaHHE YMEHHI O0BSCHATH U OIICHUBATH SBJICHHUS OKPYKAIOIIET0 MUPA Ha OCHOBAHHMH 3HAHWUH U OIBITA, TIOJYICHHBIX ITPU U3y4CHUH XUMUH

(dhopMHpOBaHKE Y 00yJAIONINXCS TYMaHUCTHYCCKUX OTHOIICHHUH, MOHUMAHMS [ICHHOCTH XUMUYCCKUX 3HAHWW TSI BRIPAOOTKH IKOJIOTHYECKH I1eJIeCO00Pa3HOTO
MTOBEJICHUS B OBITY U TPYAOBOM JCATEIHLHOCTH B IEIIAX COXPAHSHHS CBOETO 3I0POBbS U OKPY)KAIOIIEH TIPUPOTHON CPEJIbI;

pa3BUTHE MOTUBALMU K OOy4YEHHIO, CIOCOOHOCTEl K CAMOKOHTPOJIIO M CaMOBOCIIMTAHHIO Ha OCHOBE YCBOEHHS OOILEYEIOBEYECKHX LIEHHOCTEH, TOTOBHOCTU K
0CO3HAaHHOMY BBIOOPY MPOMUIIS U HANIPABIECHHOCTH JTaTbHEHIIIETO OOyIeHHUSI.

COJEP)KAHUE KYPCA

PA3JIEJI 1. METO/IbI IIO3HAHUA B XMUMUU (6 HACOB)

3HAKOMCTBO C OCHOBHBIMM METOJAMU HAYKH. OKCIEPHUMEHTAIBHBIE OCHOBBl XMMMH. 3HAKOMCTBO IIKOJIBHMKOB C OCHOBHBIMHU METOJAMM HCCIIECJOBaHUS H
00OpyZ0BaHUEM LIEHTpa 00pa30BaHMs €CTECTBEHHO-HAYYHOM M TEXHOJOrmuyeckoi HampabiieHHocTed «Touku poctay. [IpaBmiia moBeaeHus B KaOMHETE XUMUH.
BBoaubiii uHcrpykTaxk. [IpencraBieHre o TOYHOCTH M3MEpPEHMH LU(POBBIX JATYMKOB U aHAIOrOBBIX NMpuOopoB. IlpencraBieHue o Temmeparype IUIABICHUS,
00paTUMOCTH IJIABJIEHUS U KPUCTATU3ALH.

ITpaktuyeckas pabora Ne 1 «/3ydeHue cTpoeHuUs IIIaMEHN».

JlaGopaTopusiii onbIT Ne 1 «Jlo kakoil TemnepaTypbl MO>KHO HarpeTh BELIECTBO?».

JlaGopaTopuslii onbIT Ne 2 «M3MepeHne TeMiepaTypbl KUIIEHUs BOAbI ¢ TOMOIIBIO IaTYNKA TEMIIEPATYpPhl U TEPMOMETPay.
JlaGopaTopHslii onbIT Ne 3 «OnpeneneHue TeMneparypsl IUIaBIEeHUS U KPUCTAITU3AMHA METAILIa.

PA3JIEJI 2. TIEPBOHAYAJIbHBIE XUMUYECKUE I[TOHATUA (8 YACOB)
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Hemuoro u3 nucropun xumun. XuMHus BYepa, CErojins, 3aBTpa. [IpocTeie u cinoxHbie BemecTBa. OU3HNUYECKUE U XUMUYECKHE CBOMCTBA BEIIECTB. YUCThIE BEMIECTBA U
cmecu. OTau4Ke YMCThIX BelecTB OT cmeced. CriocoObl pa3iesieHusi cMeceil. 3aKOH COXpaHEeHHsI MacChl BEIIECTB.

[IpaxTueckas padota Ne 2 «CriocoObl pa3fiesieHus: cMeceii».

Jlaboparopusiii onbIT Ne 4 «Ornipeenienrne BOIOIPOBOTHON U TUCTUIUIMPOBAHHOMN BOIBIY.

JlemoHCTparoHHbIN SKcriepuMeHT Ne 1 «3aKoH COXpaHEHHS MacChl BEIIECTBY.

PA3JIEJI 3. PACTBOPBI (6 YACOB)

[TonsiTe 0 pacTBopax: OMpeJelieHne pacTBOPOB, PACTBOPUTENH, PACTBOPUMOCTb, Kiaccu(uKanus pacTBopoB. Kpucramioruaparsl. BeipamuBanue KpUCTaIoB.
Crioco051 BBIPAXKCHUSA KOHOCHTPAIWN paCTBOPOB: MacCOBas JOJIA paCTBOpéHHOFO BCIICCTBA, MOJIIpHAasA KOHLICHTPAIHA.

[Tpaktuueckas padota Ne 3 «OmnpeneneHne KOHIEHTPAINH BEIIECTB KOJOPUMETPHUISCKUM TI0 KaTHOPOBOYHOMY rpaduKy».

JlaGoparopuslii onbIT Ne 5 «M3ydeHne 3aBUCUMOCTH pacTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPHI».

Jlaboparopuslii onbiT Ne 6 «HabmroneHne 3a pocToM KpUCTaJIOB.

Jlaboparopuslii onbiT Ne 7 «IlepechileHHbINH pacTBOPY.

Jlaboparopuslii onbIT Ne 8 «Ornipenenenne TeMnepaTypbl pa3ioKeHUS KPUCTAIIIOTHIPATAY.

PA3JIEJT 4. XUMUYECKHUE PEAKIINU (7 YACOB)

Xumuyeckue peakuuu. [IpusHaku xumudeckux peakuuid. Kinaccudukanus XuMUYecKUX peakiuil Mo pa3iuyHbIM MpU3HaKaM. Peakiuu coequHeHus, pa3ioKeHus,
3aMelleHus, 0OMeHa, HeHTpaIu3alum.

Jlaboparopusbiit onbiT Ne 9 «Peakius coequnenus pocdopa ¢ kuciaopoom, okcuaa pocdopa (V) ¢ Bogoi».
Jlaboparopusbiit onbiT Ne 10 «Peakuust paznoxenus ruapokcuaa meau (11)».

Jlaboparopubiit onbiT Ne 11 «Peakuust pa3noxeHus: MalaxuTay.

Jlaboparopubiit onbIT Ne 12 «Peakuust 3amelieHus MeIn KeJie30M B PACTBOPE METHOTO KyIopoca.
JlaGopaTopHsblit onbIT Ne 13 «Peaknus 3aMerieHus BoJI0poja IMHKOM B PACTBOPE COJISIHOM KHCIOTBDY.
Jlaboparopusbiit onbiT Ne 14 «Peakuus 3amelieHus: BOJAOPOAa KalbliieM (HaTpueM, TUTHEM) B BOJEY.
Jlaboparopusbiit onbIT Ne 15 «Peakiins oOMeHa Mex 1y KapOOHATOM KaJbIIHs U COJITHOM KUCIOTOU.
JlaGopaTopHsblit onbIT Ne 16 «Peakuus oOMeHa MexX 1y XJIOpUAOM O0apHst U CEpHON KUCIOTOM».
Jlaboparopusiit onbiT Ne 17 «Peakiius HeHTpamu3aum)
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JleMOHCTpaMoOHHbIH SKcriepuMeHT Ne 2 «BpiieieHue 1 NOorJIoNneHHe TeTIa — IPU3HAK XUMUYECKON PeaKiiumy.

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPITAHUYECKUX COEJUHEHMUI (5 YACOB)

Knaccudukanus HeopraHmueckux coequHeHni. OKCuapl — cocTaB, HOMEHKIIATYypa, KiacCU(pHUKAIUsA, XMMUUecKre cBoMcTBa. [loHATHE O THAPOKCHIaX — KUCIOTaX
u ocHoBaHusX. Ha3Banus u cocraB ocHoBanuid. [1[&€noun, ux cBoiicTBa U crocoObl moxydeHus. HepacTBopumbie OCHOBaHUS, MX CBOMCTBA M CHOCOOBI MOJTYUYECHHUS.
Oxcuapl U TUApPOKCUAbl, oOnanarouue amporepHbIMU cBoiicTBamMu. Kiaccmdukanus KUCIOT (B TOM 4YMCI€ OpraHMYECKWe W HEOpraHMuYeckKue), MX COCTasB,
HOMeHKJIaTypa. OOmue XUMUYECKHe CBOMCTBA KHUCIOT. Psn aktuBHOCTH MetamioB. CocTaB, HOMEHKIATypa COJIeH, MpaBWIa COCTABJICHHS (DOpMYT COJeH.
XHWMHYECKHE CBOMCTBA COJIEH.

[Tpaktuueckas padota Ne 4 «[losyueHne MeTHOTO KyIIOpocay.

Jlaboparopusrii onbiT Ne 18 «OnpeneneHue coctaBa BO3Iyxay.

Jlaboparopuslii onbiT Ne 19 «Onpenenenue pH pa3nuaubIx cpemy.

Jlaboparopuslii onbiT Ne 20 «OnpeneneHue KUCIOTHOCTH TTOYBY.

JemoncTparmonnbIi skcriepuMeHT Ne 3 «OcHoBanus. TemnoBoi 3 PeKT peakiuu rTuAPOKCHIa HATPHSI C YTIICKHCIIBIM Ta30M.

PA3JIEJI 6. XUMWYECKAS CBS3b (2 YACA)

Xumunyeckas CBsA3b. Buubl xumudeckon cBs3u. Kpucrammueckoe cTpoeHHe BemiecTBa. Kpucramimdeckue pemI€éTKM — aTOMHas, MOHHAsl, MOJIEKYJIIpHas M HMX
XapaKTEPUCTHUKHU.

JemoHcTpanoHHbii skcriepuMeHT Ne 4 «Temneparypa 11aBiaeHus BEIECTB ¢ Pa3HbIMU TUIIAMH KPUCTAJUIMYECKUX PEIIETOK»

«Touka pocTay:

[TpakTuueckas paborta Ne 1. «/3yuenue cTpoeHus miaMeHn

Jlaboparopusriii onbiT Nel. «Jlo kakoif TeMnepaTypbl MOKHO HAarpeTh BEIIECTBO ?»

Jlaboparopublii onbiT Ne2 «3mepenne TeMnepaTypbl KUIIEHUS BOJIBI C TOMOIIBIO IA0OPATOPHOTO TEPMOMETPA U AATYMKA TEMIIEPaTypb»
Jlaboparopusbiii onbiT Ne 3 «OnpeneneHue BOIOMPOBOAHOMN U JUCTUIUTMPOBAHHON BOIBI»

Jlaboparopusrit onbiT Ned «OrmipeneneHre cocTaBa BO3ayXa»

IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

JIn4yHOCTHBIE pe3yabTaThl
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OOyuaromuiicst TOIYIUT BO3MOKHOCTD ISl (POPMHUPOBAHUS CIECAYIOIINX THIYHOCTHBIX Y Y /I:

* OTIpeIeTICHHE MOTUBAIMH U3YYEHHsI YUeOHOTO MaTeprana;

* OLIEHMBAHUE YCBAaUBAEMOI0 Y4eOHOTO MaTepuaa, UCXOAs U3 COLMANIBbHBIX U JIUYHOCTHBIX [IEHHOCTEH;

* MOBBIILIEHUE CBOEro 00pa30BaTENbHOTO YPOBHS M YPOBHS FOTOBHOCTH K H3YyYEHHIO OCHOBHBIX MCTOPHUYECKHX COOBITHM, CBSI3aHHBIX C Pa3BUTUEM XUMHUHU U
o0I11ecTBa;

* 3HaHME MPaBUJI NOBEACHUS B UPE3BbIYAIHBIX CUTYaLIUAX;

* OLIEHMBAHUE COLUAIIBHON 3HAYMMOCTH NMpoQeccuii, CBA3aHHBIX C XUMHUEH;

* BJIaJICHHE MTpaBUIaMU 0€30MacHOT0 OOpalleHusl C XUMUYECKHUMHU BEIIeCTBaMU U 000pYyJIOBaHUEM, MIPOSBIEHUE KOJOTHYECKON KYJIbTYpPHI.

MeTtanpeaMeTHbIe pe3yJabTaThl

PerynsatuBHbie

OO0yuaromuiicst MOJy4UT BO3MOXKHOCTD 111 (POPMUPOBAHUS CISAYIONINX PEryasaTUBHBIX Y Y /1:

* IIeNIeNoJIaraHue, BKJIIOYas IMMOCTAHOBKY HOBBIX IleNied, MpeoOpa3oBaHME MPAaKTUYECKOW 3aJaud B IO3HABATEIbHYIO, CAMOCTOSITENIbHBIM aHalU3 YCIOBUMN
JOCTHKEHHS 1IeJTM Ha OCHOBE y4€Ta BBIJICJICHHBIX YUYUTEJIEM OPUEHTUPOB JCHCTBHS B HOBOM Y4eOHOM MaTepHuae;

* [UIAHUPOBAHUE ITyTHU JOCTUKEHUS LENEH;

* YCTaHaBJIEHUE 1I€JIEBbIX IPHOPUTETOB, BBIJICIICHUE AIbTEPHATUBHBIX CIIOCOOOB TOCTHKEHUS 11eJId U BbIOOp Hambosee 3¢ (eKTUBHOTO crocoba;

* YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIIATH UM;

* YMEHHE IPUHUMATh PELICHUs B MPOOJIEMHOI CUTYyalllu;

* IOCTAaHOBKA y4eOHBIX 3a/1a4, COCTaBJICHHE IJIaHA U MTOCJIEJOBATEILHOCTH ACHCTBUI;

* opranu3zanus pabo4ero MecTa Mpu BBIMOJIHEHUHU XUMUYECKOTO SKCIIEPUMEHTA;

* POTHO3UPOBAHUE PE3YIbTATOB 00YUEHHUS, OIICHUBaHIE YCBOCHHOI'O MaTepuana, OleHKa KaueCTBa U YPOBHs MOJYYCHHBIX 3HAHUI, KOPPEKIIH s IIaHa U criocoba
JeUCTBUS MPU HEOOXOAUMOCTH.

[lo3HaBaTenbHbIC

OOyuaromuiicst HOJIY4YUT BO3MOXKHOCTD Uil (POPMHUPOBAHHUS CIIEIYIONIMX ITO3HaBaTeNbHbIX Y Y /I

* IOMCK U BBIJIeNIeHNE HH(POPMAIINH;

* aHAJIM3 YCJIOBUHN U TpeOOBaHUH 3a/1a4M, BEIOOP, COMOCTaBICHNE M 000CHOBaHME crloco0a pelieHus 3a1auu;
* BEI00OD Haunbosee 3 PEeKTUBHBIX CIOCOOOB peIIEHHs 3a/1a41 B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBHIA;

* BBJIBIDKEHHME U 000CHOBaHUE I'MIIOTE3bI, BBIOOD criocola e€ mpoBepKH;
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* CAaMOCTOATENILHOE CO3/IaHHE AITOPUTMA JIEATEILHOCTH MPU PEIICHUH MPOOJIEM TBOPUYECKOTO M MOUCKOBOTO XapaKTepa;

* YMEHHUS XapaKTEepPU30BaTh BEIIECTBA MO0 COCTABY, CTPOCHHUIO U CBOMCTBAM;

* OMKCHIBAHKME CBOMCTB: TBEPBIX, KUJKHUX, Ta3000pa3HbIX BEIIECTB, BBIJICTICHUE UX CYIIECTBEHHBIX TPU3HAKOB;

* 1300pakeHNe COCTaBa MPOCTEUIITUX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT M CYIITHOCTH XUMHUUYECKUX PEAKIIUHA C TIOMOIIBI0 XUMUYECKUX YpaBH €HU;

* MIPOBEICHUE HAOJIOJCHHM, OTIMCAaHUE MPU3HAKOB M YCIOBUM TEUCHHS XUMHUYECKUX PEaKIUM, BHIMOJHEHUE XUMHUYECKOTO KCIEPUMEHTA, BBIBOJBI HA OCHOBE
aHaM3a HaOMIOZCHUH 32 SKCIIEPUMEHTOM, PEIICHHE 3a/1a4, TIOJIyUeHHEe XUMUUECKOU MHPOpMaIIUK U3 PA3IUYHBIX HCTOYHUKOB;

* YMEHHE OPTaHU30BBIBAThH UCCIICIOBAHNE C IIEIIBIO TPOBEPKHU THIIOTES;

* YMEHHUE JIeNaTh YMO3AKIOUeHUS (MHIYKTUBHOE M TI0 aHAJIOTUH) U BBIBOJIBI;

* yMEHUE 0OBEKTUBHO OIIEHUBATh MH(POPMAITHIO O BEIIECTBAX M XUMHUECKHUX MPOIEccaxX, KpUTUUECKH OTHOCUTHCS K IMCEBAOHAYYHON MH(POpMAITUH .

KoMMyHUKATUBHBIC

OO0yuaromuiicst MOJTyYUT BO3MOXKHOCTE JJ1s1 JOPMUPOBAHUS CIAEAYIOMNX KOMMYHHUKAaTUBHBIX Y Y 1

* IOJIHOE ¥ TOYHOE BBIPAXKEHHE CBOMX MBICJIEH B COOTBETCTBUH C 3aJjauaMi M YCIIOBUSIMH KOMMYHHUKAIIIH;

* QJICKBaTHOE WCIIOJIH30BAHUE PEUCBBIX CPEICTB VISl YUACTHs B JUCKYCCHU M apryMEHTAllMU CBOEH MO3WIIMK, YMEHHUE MPEICTABISATH KOHKPETHOE COACPIKaHUE C
COOOIIIEHNEM €ro B MUChbMEHHOM U YCTHOM (hopMe, OTpe/IeIICHHE CIIOCO00B B3aUMOICHCTBHS, COTPYAHUYECTBO B TIOMCKE M cOOpe MHMOpMAITIH;

* OIpeJeNIeHUue CIOCO0OB B3aUMOJICHCTBHUS, COTPYIHUYECTBO B MOWCKEe M cOOope MH(pOpMAIMHU, ydacTUe B JUANOTE, IUIaHUPOBAaHHE OONIMX CHOCOOOB PabOTHI,
MPOSIBJICHUE YBAKUTEIHHOTO OTHOIICHUS K IPYTUM yYalTHMCS;

* OTIMICAHUE COJICPIKAHMSI BBITIOJHAEMBIX JICHCTBHIA C IEBEO OPUEHTHPOBKH B MTPEIMETHONPAKTHUECKON JACATEIBHOCTH;

* YMEHUS YYUTHIBATh Pa3HbIC MHEHUS U CTPEMHUTHCS K KOOPAWHAIIMU PA3INYHBIX TIO3UIIUH B COTPYAHUYECTBE;

* (hopMynrpoBaTh COOCTBEHHOE MHEHHE W TIO3UIIMIO, apryMEHTHPOBATh U KOOPJMHUPOBATH €€ C MO3UIMSIMU MapTHEPOB B COTPYAHUYECTBE NMPHU BHIPAOOTKE
0O0IIero penieHus: B COBMECTHOM JICSITEIbHOCTH,

* OCYILIECTBJIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYJAHUYECCTBE HEOOXOIUMYIO B3aMMOTIOMOIIIb;

* [UTAHUPOBATh 00IIHE CIIOCOOBI PAbOThI; OCYIECTBISITh KOHTPOJIb, KOPPEKIIUIO, OIICHKY NCHCTBUN TTAPTHEPA, YMETh YOCKIATh;

* HCIIOJIb30BAaTh AJICKBATHBIE SI3BIKOBBIE CPEACTBA AJIsi OTOOpa)K€HUS CBOMX UYBCTB, MBICIEH, MOTHBOB M TMOTPEOHOCTEH; oTOOpakaTh B peud (OMHUCAHHE,
00BsICHEHHE) COJIepPIKaHNEe COBEPIIAEMbIX IEHCTBUM, KaK B (hopMe TPOMKOI COIIMATU3UPOBAHHOM pedr, Tak U B GopMe BHYTPEHHEU peuu;

* pa3BHMBAaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, HCIONb3ysd CpPEICTBA YCTHON W TMHCHbMEHHONW KOMMYHHKAIIMM TpH paboTe ¢ TeKcTaMHu Y4eOHUKAa U
JOTIOTHUTEIBHOU TUTEPATypPOM, CIIPAaBOUYHBIMH TaOIHUIIAMHU, TMPOSIBIIATH TOTOBHOCTh K YBKEHUIO HHON TOUKH 3PEHUS MPU 0OCYKICHUH PE3yIbTaTOB BHIMOJHEHHON
paloThI.
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IIpeameTHbie pe3yabTaThl

OOyyaromuiics Hay4uTCs:

* IPUMCHATH OCHOBHBIC METO/IbI ITIO3HAHH: Ha6J'IIO)ICHI/Ie, HU3MCPCHUC, DOKCIICPUMCHT,

* OIIMCHIBATEL CBOMCTBA TBépI[I)IX, KHUIOKHUX, ra3oo6pa3HHx BCIUICCTB, BBIJACIIAA UX CYIICCTBCHHBIC IIPU3HAKH,

® paCKpbIBaTb CMBICJI 3aKOHA COXpaHCHUA MAaCChl BEIICCTB, AaTOMHO -MOHGKy.]'ISIpHOﬁ TCOPHH,

® pa3in4aTb XUMHUYCCKHUEC U q)HSI/I‘IGCKI/Ie ABJICHUS, HA3bIBATh MIPU3HAKHU U YCIIOBUA MMPOTCKAHUA XUMHYCCKUX peaKHHfI;

* cobmo1aTh MpaBuiia 6e30macHoi paboThl IPU MPOBEIECHUH OIBITOB;

* [10JIb30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM U MTOCYIOH;

* IOJTy4aTh, COOMPATh ra3000pa3HbIE BENECTBA M PACIIO3HABATH HX;

® XapaKTEprU30BaTh (1)I/ISI/I'-ICCKI/IG 1 XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNn4C€CKuX COGHHHGHHﬁ, MMPOBOAWTDH OIIBITHI, IIOATBCPKAAOIIN € XUMUYCCKUEC
CBOHCTBA M3YYEHHBIX KJIACCOB HEOPTaHMYECKHX BEILECTB;

* PACKpbIBaTh CMBICI MOHATHS «PAcTBOPY, BBIYHUCIIATH MAaCCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B PAacTBOPE, TOTOBUTH PACTBOPHI C ONPEACIEHHON MaccOBOM
T0JIell pacTBOPEHHOTO BEIECTRA,

* XapaKTEepPHU30BaTh 3aBHCUMOCTh (PU3UYECKHX CBOMCTB BEIIECTB OT THUIA KPUCTAIIIMYECKOM PEIMIETKH, ONMPEACTSATh BUI XUMHUYECKON CBSI3M B HEOPraHMYECKUX
COCIMHECHUSX;

* IPOBOAMTH OTIBITHI 110 MOJTYYCHUIO M U3YYCHUIO XUMHUECKUX CBOMCTB Pa3IMYHBIX BEIIECTB;

* IPaMOTHO 00paIIaThCs C BEUIECTBAMHU B IIOBCEAHEBHOMN KU3HH.

Obyuarowuiicss NOIYYUM 803MONCHOCHb HAYUUMBCAL:

* BBIIBUTATh M MPOBEPATH SKCIEPHUMEHTAIBHO THIIOTE3bl O XUMHUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBA M CTPOCHUS, UX CHOCOOHOCTH BCTYNATh B
XUMHUYECKHE PEaKIi, O XapaKTepe U MPOAYKTaX Pa3IUUHBIX XUMHUECKUX PEAKIIHiA;

* XapaKTepU30BaTh BELIECTBA IO COCTaBYy, CTPOCHUIO M CBOMCTBaM, yCTaHABJIMBATh NPUYMHHO-CICICTBEHHBIC CBS3M MEXIy JAHHBIMH XapaKTePUCTUKAMH
BEILIECTBA;

* UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS JJIS 3KOJIOTUYECKH I'PaMOTHOIO TIOBEJICHUS B OKpYXarolleil cpere;

* HCIIOJIb30BaTh NMPHOOPETEHHBIE KIIOUEBbIE KOMIIETEHIIMU MPU BBIMOJIHEHUH MPOEKTOB M PEIIEHUM Y4eOHO-HCCIIEOBAaTENIbCKUX 3a/1ad 110 U3YyYEHUIO CBOMCTB,
Croco0OB MOJYYEHUs U PaClIO3HABAHUS BEIECTB;

* 00BEKTUBHO OLIEHUBATh HH(POPMALIMIO O BEIIECTBAX M XUMHUECKUX MpoIleccax;

* OCO3HaBaTh 3HAYCHHE TEOPETUUECKUX 3HAHUH 110 XMMHHU ISl IPAKTUYECKOH JIEeTETbHOCTH YeJIOBEKa;



® CO3JaBaTb MOJCIN U CXEMbI IJIA PCIICHUA y‘-Ie6HI>IX M IO3HAaBAaTCJIbHBIX 3aJa4;

IIOHUMAaThb HGO6XOIII/IMOCTI> CO6JIIOIL€HI/I$I HpemmcaHHﬁ, npeajiaracMbiX B MHCTPYKIUAX ITO UCIIOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOI XMMHUH U Aap.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammenoBanme | Koauvectn OcHOBHOE colep:KaHue Ilnanupyemblie pe3yabTaThbl JaekTpoHHbIe (HUpPOBHIE)
n/n ypPOKa 0 JacoB oOpa3oBaTe/ibHbIE pecypchl
1 | Meronas! 6 Onpenensarpb BO3MOXKHOCTh | MaTepuanbHO-TeXHUYeCKass  0asa
MO3HAHUS B MPOBEJCHUS peaklUuid M MpoleccoB, | neHTpa «Touka pocray.
XUMHH TpeOyIOIMX HarpeBaHusl. DNEeKTPOHHBIE MPE3EHTAIUH.

YMeHnue BbIOMpaTh MPUOOPHI IS
NPOBE/ICHUS] U3MEPEHUH, TPeOYIOINX
TOYHOCTH TOKA3aHU.

3HaTh NPOLECCHI, MPOTEKAIOIIUE IPH
TUIaBJICHUN BCIIICCTB u ux
KpHUCTATU3AIUH.

Ymenue pabotaTh ¢ 000pyJOBaHHEM

HOCHTpa O6pa3OBaHI/I$I C€CTCCTBCHHO-

Hay4YHOU " TEXHOJIOTHUECKOU
HarnpasjeHHOCTEW « ToUkH pocTay.
YMmenne OJIH30BaThHCA

Caittr  ®UIIN. OTkpeITBIE  OaHK
3amaHuii g (opMupoBaHUs
CCTGCTBGHHO-Hay‘IHOﬁ
I'paMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

Caiit Enunas KOJJIEKIIHSA
U (POBBIX 00pa3oBaTeNbHBIX
PECYpPCOB. http://school-

collection.edu.ru/catalog
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HarpeBaTeIbHBIMU MPUOOPAMHU. Caiit ®denepanbHbIi LEHTP
[InanupoBaTh M OCYIIECTBJIATH Ha | HHPOPMAIIMOHHO-
MIPAKTHKE XUMUYECKHE | 00pa30oBaTeIbHBIX pecypcos.
IKCIIEPUMEHTHI, npoBoauTh | http://fcior.edu.ru/
HAOMIOAEHHUSA, J€JaTh BBIBOJLI IO
pe3yibTaTam dKCIIEPUMEHTA.
CrnenoBaTh mpaBujiaM  0€30TMacHOM
pabotel B jalopaTopuu  TIpH
UCIIOJIb30BAHUU XUMHUYECKON TIOCYIBI
1 00opynoBaHMS, a TaKXKe MpaBUIaM
o0pallleHus ¢ TOPIOYMMU BEIIeCTBaAMU
B OBITY

[TepBoHayanbHbIE 8 YMeTrp oTiMYaTh  BOJOIPOBOJHYIO | MarepuanbHO-TEXHHUYECKass  Oa3a

XUMHYECKHE BOJY OT JAMCTUJUIMPOBAHHOM, 3HATh, | LIeHTpa «Touka pocray.

TIOHATHS nouemy JUIS MPOBEJCHUS | DJIEKTPOHHbIE IPE3CHTALIUH.
SKCIIEPUMEHTOB ucronb3yroT | Caiit  ®UIINA. OtkpeiThiii  6aHK
JTUCTUJUTUPOBAHHYIO BOTY. 3ajaHuil s QpopMHUpOBaHUs
YmeTh OTJINYATh (uznyecKkue | ecTeCTBEeHHO-HAYUYHOMI

HPOLIECCHI OT XUMHUYECKHUX PE aKI[HH.
3HaTh, YTO NPU MPOTEKAHUU pPEeaKIHil
MOJICKYJIbl BEIECTB pa3pyIIaloTCs, a
aTOMBI COXPAHSIOTCS (U1l BEUIECTB C
MOJIEKYJISIPHBIM CTPOCHHUEM ).

3HaTh (HOPMYIMPOBKY 3aKOHA U YMETh
OPUMEHSATh €ro Ha IMpaKTHUKe, IpH
peleHNH pacyE€THBIX 3a/1a4.

Ymenue pabotaTh ¢ 000pyJOBaHHEM

IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
Caiit Enunas KOJJIEKIIUSA
U (POBBIX 00pa3oBaTeNbHBIX
PECYpPCOB. http://school-
collection.edu.ru/catalog

Caiit ®denepanbHbIi LIEHTP

11


http://fcior.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog

TOUYKA \“ POCTA

LEeHTpa 00pa30BaHUsl E€CTECTBEHHO-
Hay4HOU U TEXHOJIOTHYECKOU
HarpaBjeHHOCTeN «Touku pocTay.
[lnaHupoBaTh ™ OCYIIECTBJIATH Ha
NPaKTHUKE XUMHAYECKHE
9KCTIEPUMEHTHI, MIPOBOJTUTH
HAOJIIOJICHUS, JIeJIaTh BBIBOJHLI IO
pe3yabpTaTaM 3KCIIePUMEHTA.
CrnenoBaTh mpaBujiaM  0€30TacHOM
pabotel B jalopaTopuu  IpH
UCIMOJIb30BAHUN XUMUYECKOH MOCY/IbI
U 0o0OpyIOBaHUs, a TAKXKe MpaBUIIaM
oOpalleHHs ¢ TOPIOYMMHU BEIECTBAMU
B OBITY

MH(pOpPMAaLMOHHO-
00pa3oBaTEIbHBIX pecypcos.
http:/fcior.edu.ru/

PactBopbI 6

NmeTs mpencTaBiieHHME O pa3HOU
3aBHCHUMOCTH PacTBOPUMOCTHU
BELIECTB OT TEMIIEPATYPHI.

YMeTh  WCHoOJIb30BaTh  HUQPOBOH
MUKPOCKOT U1l M3y4eHHUs (OpPMBI

KpUCTaJIJIOB.
Hwmets MpeaACTaBJICHUC O paSquHoﬁ
HaCBIINICHHOCTH pacTBOpa

pPacTBOPSIEMBIM BEIIECTBOM.
YMeTh omnpenensTh KOHIICHTPAIHIO
pacTBOPa, UCIOJIB3YS HHCTPYKIIHIO.

3HaTh CIIOCOOHOCTH
KPHUCTAJUIOTHIPATOB pa3pyliaThes MPU

MaTepI/IaJIBHO-TeXHI/I‘ICCKaH Oaza
nentpa «Touka poctay.
DJIEKTPOHHBIE MTPE3EHTAIIUH.

Caittr  ®UIIN. OTkpeITBIE  OaHK
3amaHuii s (opMupoBaHUs
CCTCCTBGHHO-Hay[IHOﬁ
I'paMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

Caiit Enunas KOJJIEKIIHSA
U (POBBIX 00pa3oBaTeNbHBIX
PECYpPCOB. http://school-
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HarpeBaHHH. collection.edu.ru/catalog
YmMmenue paborate ¢ obopymoBanuem | Cailt ®denepanbHbIi LEHTP
IeHTpa o0Opa3oBaHUs €CTECTBEHHO- | MH(OPMAIMOHHO-
Hay4YHOU " TEXHOJIOTHYECKOU | 00pa3oBaTeIbHBIX pecypcoB.
HarnpaBieHHOCTEH «TOYKH pocTay. http://fcior.edu.ru/
[InanupoBaTh M OCYIIECTBIISATH Ha
MIPaKTUKE XUMUYECKHE
SKCIIEPUMEHTHI, MTPOBOIUTH
HAOJIIOJIEHUS, JIeJIaTh BBIBOJHLI IO
pe3yibTaTaM dKCIIEPUMEHTA.
CrnenoBaTh mpaBujiaM  0O€30IacHOM
pabotel B JabopaTopum  TpH
HCIIOJIb30BAHUU XUMHUYECKON MOCY/IbI
U 000pYyAOBaHUS, a TaKXKe MpaBUIIaM
oOpallleHHs ¢ TOPIOYMMH BELIECTBAMU
B OBITY

XuMU4ecKue 7 Hcnonb3oBath XUMHUYECKyIo | MarepuanbHo-TexHHYeckass  0asa

peaxkuuu CUMBOJIMKY AJisi cocTtaBiieHus popmyn | nentpa «Touka pocray.
BEIIECTB, MOJIEKYJIPHBIX YpaBHEHHH | DJIEKTPOHHbBIE IPE3CHTALIUU.
XUMUYECKUX PEAKIUH. Caiitr OUIIN. OTkpeITHIE OaHK
[Tonumate  cymHOCTH,  mpoliecca | 3afaHuil g (GOopMHUPOBAHUS
HEUTpaIn3anuu U IPUMEHSTh IPOIECC | eCTECTBEHHO-HAYYHOU
HeUTpanu3aluu Ha MpakTUKe. IPAMOTHOCTH.
VYMmenue pabortate ¢ obopymoBanmem | https:/fipi.ru/otkrytyy-bank-
IeHTpa 00pa3oBaHUs ecTeCTBeHHO- | zadaniy-dlya-otsenki-
Hay4YHOH u TeXHOJoTH4ecKkoi | yestestvennonauchnoy-gramotnosti
HarnpasjeHHOCTEW « ToUkH pocTay. Caiit Ennnas KOJJIEKIIHUSA
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[nanupoBaTh W OCYIIECTBISATH Ha | IMUPPOBBIX 00pa3oBaTEIIbHBIX
NPaKTHUKE XUMHYECKHE | PECYPCOB. http://school-
9KCIIEPUMEHTHI, npoBoauTh | collection.edu.ru/catalog
HaOMIoAeHusA, JAejaaTh BBIBOALI 1o | Caiit ®denepanbHbIN LIEHTP
pe3ylibTaTaM IKCTIICPUMEHTA. UH(OPMAITMOHHO-
CnenoBarp mpaBwiaM 0e30MacHOM | 00pa3oBaTEIbHBIX pecypcos.
pabotel B Jjabopatopum  mpu | http:/fcior.edu.ru/
UCIIOJIb30BAHUU XUMHUYECKOU TIOCYIBI
U 000pYIOBaHHS, a TAKKe TpPaBHIAM
oOpareHus ¢ TOPIOYUMH BEIIeCTBAMU
B OBITY
OcHoBHBIE 5 Knaccudunmponarts n3ydaembie | MarepuanbHO-TEXHHYECKass  0aza
KJIaCChI BEIIECTBA 110 COCTAaBY U CBOMCTBAM. uentpa «Touka pocTay.
HEOPraHUYECKUX 3HaTh OOBEMHYIO JOJIO0 COCTaBHBIX | DJIEKTPOHHbBIE IPE3EHTALIUU.
COEIUHEHUN yacTeu Bo3ayxa. Caittr  ®UIIN. OTkpeITBIE  OaHK

YMeTp  OpoBOJUTH  MPOCTEUILIHE
CHUHTE3bl HEOPraHMYECKUX BEILIECTB C
WCII0JIb30BAHUEM MHCTPYKIUU.

Ywmers onpenenats pH pacTtBopos.
[IpuMeHATh yMEHHS 1O ONPECICHUIO
pH B npakTuueckoi IesTeIbHOCTH.
YMerp  ompenensiTh  KUCIOTHOCTh
MOYB.

[Iporuo3upoBarh CBOMCTBAa BELIECTB
HA OCHOBE OOIIHUX XUMHUYECKUX
CBOMCTB W3YyYEHHBIX KIIACCOB/TPYIII
BEILIECTB, K KOTOPBIM OHH OTHOCSTCS.

3amaHuii g (popMupoBaHUs
€CTEeCTBEHHO-HAY4YHOU
TPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
Caiit Enunas KOJUIEKIUSA
U (POBBIX 00pa3oBaTeNbHBIX
pecypcoB. http://school-
collection.edu.ru/catalog

Caiit ®denepanbHbIT LIEHTDP
UH(POPMALOHHO-
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Ymenne pabotaTh ¢ 000pyJOBaHHEM | 00pa30BaTEIBHBIX pecypcos.
IeHTpa oOpa3oBaHusi ecrecTBeHHO- | http:/fcior.edu.ru/
Hay4HOU U TEXHOJIOTUYECKOU
HarpaBjeHHoCTeN «Touku pocTay.
[lnaHupoBaTh ™ OCYIIECTBIATH Ha
NPaKTHUKE XUMHYECKHE
IKCTIEPUMEHTHI, MIPOBOJTUTH
HAOJIIOJICHUS, JIeJIaTh BBIBOJHLI IO
pe3yabpTaTaM 3KCIIePUMEHTA.
CrnenoBaTh mpaBujiaM  0O€30TMacHOM
pabotel B JabopaTopum  TpH
UCIMOJIb30BAHUN XUMUYECKOH MOCY/IbI
U 0o0OpyIOBaHUs, a TAaKXe IMpaBHIIaM
oOpaleHHs ¢ TOpIOYMMHU BEIIECTBAMU
B OBITY

Xumnueckas 2 OnpenensaTs BUJ XUMUYECKOM CBsi3u B | MarepuanbHO-TeXHUUYecKass — 0a3za

CBSI3b COEJIMHEHUHU. nenrpa «Touka pocray.
[Toka3aTh 3aBHCHMOCTb (DU3UYECKUX | DJIEKTPOHHBIE NTPE3CHTALMH.
CBOIICTB BEIIIECTB oT tuma | Caiit OUIIN. OTkphITBI  OaHK
XUMUYECKOH CBSI3H. 3ajaHuil U1 (OPMUPOBAHMS
YMmenue pabotaTh ¢ 00OpYJOBAHHEM | €CTECTBEHHO-HAYYHOM
LEeHTpa 00pa30BaHUs ECTECTBEHHO- | TPAaMOTHOCTH.
HaYYHOU u TexHosorndeckoi | https:/fipi.ru/otkrytyy-bank-
HarpaBieHHOcTel « oYK pocTay. zadaniy-dlya-otsenki-
[TnanmpoBaTth M oOcCymecTBIATH Ha | Yyestestvennonauchnoy-gramotnosti
IPaKTUKE xumundeckue | Caifr Ennnas KOJUTEKIIMS
9KCIIEPUMEHTHI, MPOBOJIUTH | U(PPOBBIX 00pa3oBaTeIbHBIX
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HaOJIIOZICHUsI, JIe7aTh BBIBOJBI 110 | PECYPCOB. http://school-
pe3yabTaTaM 3KCIIEPUMEHTA. collection.edu.ru/catalog
CnenoBarp mpaBwiaM  Oe3omacHoil | Caiit ®denepalibHbII LEHTP
pabotel B jabopaTopuu  1pu | UHGOPMALMOHHO-
UCIIOJIb30BAHUHM XUMHYECKOW TOCYIbl | 00pa3oBaTeIbHBIX pecypcosB.
u obopynoBaHus, a Takke mpaBwiam | http://fcior.edu.ru/
oOpallleHHs ¢ TOPIOYMMHU BELIeCTBaMU
B OBITY

OBII[EE 34

KOJIMYECTBO

YACOB IO

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

Xumus. 8 kinacc/Kysnenosa H.E., Tutosa .M., I'apa H.H., O6miecTBo ¢ orpannueHHON
otBeTcTBeHHOCTHIO «M3narenbckuii nentp BEHTAHA-I'PA®y; AxiionepHoe 0011ecTBo
«M3parenscTBO IIpocBemenue».

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA

becnanos IlaBen MBanosud, JlopodeeB Muxaun BukropoBud. Metomuyeckoe mocobue «Peanmzarus
00pa3oBaTeNIbHBIX MPOTPaMM €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOM HAINpPaBIEHHOCTEH MO XUMHUU C
HCI0JIb30BaHNEM 00opyioBaHus IieHTpa «Touka pocTan».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

1. BacunweB B.II., Mopo3zosa P.I1., Kouepruna JI. A. IlpakTukym mno aHaiuTudeckod Xumuu: Y4eO.
nocobwue st By30B. — M.: Xumus, 2000. — 328 c.

2. T'pocce 3., BaiicmanTens X. Xumust 1151 Tr0003HATENbHBIX. OCHOBBI XUMUHU Y 3aHUMACIIHbHBIC OTIBITHI.
I'JIP. 1974. I1ep. ¢ mem. — JL.: Xumus, 1979. — 392 c.

3. Heprroubi B. ®. Mup Boasr. — JI.: Heapa, 1979. — 254 c.

4. Kumuu JI. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoactBo misi crymentoB. — M.: MI'TY,
2006. — 322c.

5. Hcmonw3zoBanue nmudpoBeIX gabopaTopuii pu oOydeHHH XUMHUU B cpenHeit mkone/becnamos I1. H.
Hopodees M.B., Xumun .M., 3umuna A.U., Opxekosckuii [I.A. — M.: BUHOM. JlaGopaTtopus
3Hanui, 2014. — 229 c.

6. Kpucramnel. Kpucramnorugparel: MeTtoauueckue yka3aHus K J1abopaTopHbIM — pabotam. 6.
Mudraxosa H. I1I., [Terposa T. H., Paxmarymnuna U. ®. — Kazans: Kazan. roc. rexsou. yH-t., 2006.
— 24 c.

7. Jleencon M.A. 100 BompocoB M OTBETOB IO XUMHHU: Marepuansl Ui IIKOJbHBIX pedepaTos,
(baKkyIbTaTUBHBIX 3aHATHM M ceMHHapoB: YueOHoe mnocobme. — M.: «MzparensctBo ACT»:
«M3narenbcTBO AcTpenby, 2002. — 347 c.

8. Jleencon U. A. Xumuueckue peakuuu: TemnoBoi 3¢pdext, paBHOBecue, ckopocTb. — M.: 8. OO0
«3narenbctBO Actpens, 2002. — 192 c.

9. Jlypse O. FO. CnpaBounuk no ananuruyeckoi xumuu. — M.: Xumus, 1971. — C. 71—809.

10. HazapoBa T.C., I'pabGenkuit A.A., JlaBpoBa B.H. Xwumwnyeckuil skcrepuMeHT B Ikosie. — M.:
IIpocsemenue, 1987. —240 c.

11. Heoprauunueckas xumusi: B 3 1./ Ilog pen. FO. JI. Tperbsakosa. T. 1: ®U3NK0O-XMMHYECKHE OCHOBBI
HEOpraHudeckoil xumuu: VYueOHMK Uit cTyd. Belcil.  yuyeb. 3aBeneHuil/M. E. Tamm, IO.
. TperbsikoB. — M.: U3naTenbckuii neHTp «Akagemus», 2004. —240 c.

12. IlerpsinoB U. B. Camoe HeoObIKHOBEHHOE BemiecTBO B Mupe. — M.: Ilenaroruka, 1976. — 96 c.

13. Crpensauxosa JI. H. 13 yero Bcé caenano? Pacckassl o Bemectse. — M.: Sy3a-mpecc. 2011. — 208
c.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

CycnennukoBa B.M, Kucenesa E. K. PykoBo/icTBO 10 IPUTrOTOBIEHUIO TUTPOBAHHBIX PacTBOPOB. —
JI.: Xumus, 1967. — 139 c.

@apaneit M. Uctopus ceeun: Ilep. ¢ anrn./Ilox pen. b. B. HoBoxunosa. — M.: Hayka. ['maBuas
penakmus Gu3NKo-MaTeMaTHueckoi mureparypsr, 1980. — 128 c., win. — (bubimoteuka «KBaHT»)
Xomuenko ['. II., CeBactpsinoBa K. M. OKHUCIUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. — 16. M.:
[Ipocsemienne, 1989. — 141 c.

Ouuuknonenuss st gered. T. 17. Xumusa / T'mas. pen.B. A. Bomoaun, Ben. Hayu. pen. 17.
U. Jleencon. — M.: ABanta +, 2003. — 640 c.

Optumo JI. Bopa: kHura o camoMm Ba)XHOM BelecTBe B Mupe: nep. ¢ pua. —M.: 18. Kommnacl'ug,
2019. — 153 c.

Yeprrxos M.H., XKykos II. H. Xumudeckuil 3KCIEPUMEHT C MaJbIMM KOJWUYECTBAMHU PEAKTUBOB. M.:
[Ipocsemenue, 1989. — 191 c.

Caiitr MI'Y. IIporpamMmma Kypca XUMUHU Il ydamuxcsi 8—9 kimaccoB 001meo0pa3oBaTeIbHOM TITKOJIHI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caiit OUIIN. OTkpbITEIA OaHK 3a7aHui A7 (GOpMUPOBaHHS €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

Caiitr  Engmnas  kosutekiust  [UQPOBBIX  00pa30BaTENbHBIX  PECYPCOB. http://school-
collection.edu.ru/catalog

Caiitr ®epepanbHblil IEHTP HHPOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcoB. http://fcior.edu.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHME

CnpaBounsie Tabnuiel, [lepuonnueckas cucrema xumudeckux sneMmeHToB .M. MenneneeBa, Tabnuia

PaCTBOPHUMOCTH, SJICKTpOXI/IMI/I‘IeCKI/II‘/'I paa HaprDKeHI/Iﬁ MECTAJUIOB, MOACIN KPUCTAINIMYECKHUX PCIICTOK,

MOACIIN aTOMOB.

OBOPYJIOBAHHUE JUISI IMPOBEJEHUSI JIABOPATOPHBIX, IPAKTHUYECKHUX PABOT,
JEMOHCTPAIIUM

OBOPYIOBAHUE LIEHTPA "TOYKA POCTA":
- IaTYMK TeMIepaTypbl (TEpMOTIApHBIi);

- CIIMPTOBKaA,

- JaTYUK TEMIICPATYPhI HHaTHHOBBIﬁ;

- TEPMOMETD;

- DJICKTpHUYCCKad IIJINTKA,

- IaT4YMK 3JIEKTPOIPOBOJHOCTH;
- 11 (pOBOI MUKPOCKOTI,
- IprOOp /TSl OTIBITOB C JIEKTPUUECKUM TOKOM;

- BCCBI 3JICKTPOHHBIC,
- HpI/I60p AJIg OIMPEACIICHUA COCTaBa BO3yXa,

- JaTYUK ONTHYECKOM IIJIOTHOCTH,


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/
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- naruuk pH;

- 103aTop 00BEMa KUIKOCTH;
- OropeTKa;

- JATYHK JaBJICHUS;

- MarHUTHas MEIIAJIKa.

[lITaTuBbI TabOpaTOpHbIE, IITATUBBI I IPOOUPOK, TPOOUPKH, TPOOUPKOAEpKATEIN, MEPHBIE
LUMIMHIPBI, XUMUYECKUE CTaKaHbl, KOJIOBI, BECHI JAOOpaTOPHbIE C pa3HOBECAMH, BOPOHKH, CTEKIISTHHbIE
Najgoyku, GUIbTpoBalIbHAs Oymara, CIU4KH, KOMIUIEKTBl PEaKTUBOB, HA0OPBI HHINKATOPOB.
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