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[Iporpamma o BHEYpOUHOMW JAEATEIBHOCTH M0 XMMUU Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs cOCTaBilIeHA Ha OcHOBe TpeOoBaHMi K pe3yibTaTaM
OCBOCHHS OCHOBHOI 00pa30BaTeIbHOI MpOrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHus, MpeAcTaBIeHHBIX B DeepaabHOM rocy1apcTBEHHOM 00pa3oBaTelib-
HOM CTaHJapTe OCHOBHOTO 0011ero o0pa3oBanus, a Takke IlpumepHoii mporpaMMbl BOCIHUTAHUSI.

IHHOACHUTEJIBHASA 3AIINCKA

[Tporpamma «HOHBIH XUMHUK» AETATU3UPYET COAEpKAHUE Kypca BHEYPOUHOU AESITENbHOCTH, AaeT MOAPOOHOE pachpeieieHHe YacoB U MOCJIe0BaTeb-
HOCTb U3Y4YCHHA TCM U pa3acCiIOB.

Jannast mporpamMma mpeaHa3HavYeHa Il YIauXxcsi 8 K1acCcoB, MO3BOJISET PACIIMPUTE U YIIYOUTh Y yUaIIUXCs MPAKTUIECKOE TPUMEHEHHE MOJTYICHHBIX
TCOPCTUYCCKUX 3HAHUH 110 XUMHUH.

ABTOpCKas mporpaMMa paccurTaHa Ha yJamuxcs 8 kiaccoB Ha 34 y4eOHBIX yaca, OPUCHTHPOBAHA Ha YIITYOJICHUE W paCUIMpEHUE 3HAHUN, HAa PA3BUTHE
J0003HATENIPHOCTH U MHTEPEca K XUMHUH, HA COBEPILIEHCTBOBAHUE YMEHUH ydaluxcsi oOpalaThCs ¢ BEIIECTBAMHU, IPOBOUTh XUMUUYECKUN IKCIIEPUMEHT C
UCIOJIb30BAaHUEM COBPEMEHHBIX MPHUOOPOB U 000PYAOBaHUS IIEHTpa 0Opa30BaHMs €CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKOM HampaBieHHOCTel «Touku
pocTtay.

[Tpu pa3zpaboTke mporpaMMBbI aKIIEHT JENIajIcs Ha BOIIPOCHI, KOTOpbIe B 0a30BOM Kypce XMMHHM OCHOBHOM IIKOJIBI PACCMATPUBAIOTCS HEAOCTATOYHO TOJTHO
WM HE pAcCMAaTPUBAIOTCA COBCEM. 3aJaui U YIPaKHEHUS MOAOOpPaHbI TaK, YTO 3aHATUS MO UX OCMBICIIEHUIO U PEHICHUIO MPOXOAT JTUO0 MapasienbHo ¢
HN3Yy4aCMbIM Ha YpOKax MaTcpuajiom, JIM00 KakK IMOBTOPCHHUC YK ITOJTYUCHHBIX 3HaHUH.

B o0ydyennn xumun 0OJbIIIOE 3HAYCHHE UMEET SKCIIEPUMEHT. B mporecce 3KCriepuMeHTaATBHON pa0OThI yJanuecs: MPUOOPETYT OMBIT MO3HAHUS peaib-
HOCTH, SIBJISTFOIIHMIICS BAXKHBIM 3TarioM (OpMUPOBaHUS Y HUX YOEKIEHUN, KOTOPBIE, B CBOIO OUYEPEh, COCTABIISIIOT OCHOBY HAy4HOT'O MHUPOBO33peHUs. Pea-
JU30BaTh YKa3aHHBIC 1IEJTU MTOMOXET OCHAIIEHUE MIKOJbHOTO KaOMHETa XUMHH COBPEMEHHBIMU MPUOOpaMu U 000pyAOBaHUEM IIEHTpa 00pa30BaHUs €CcTe-
CTBEHHO-HAYyYHOW M TEXHOJIOTMYECKOM HampaBieHHocTe «Touku pocta». McnonszoBanue obopynoBanus «Touka pocta» mpu peanus3alyiv JaHHOU MPo-
rpaMMBbl ITO3BOJIUT CO3JaTh YCIOBUSA:

* ISl paCIIMPEHUS COAEPKAaHUS IKOJIFHOTO XUMUYECKOT0 00pa3oBaHus;

* IS TIOBBIIICHUS TO3HABATENIbHOM aKTUBHOCTH 00YYaIOIUXCS B €CTECTBEHHO-HAYYHOM 00/1acTH;

* 111 pa3BUTHUS JTUYHOCTH peOEHKA B Mpoliecce 00y4eHUsI XUMUH, €r0 CIOCOOHOCTEH, (POPMUPOBAHUS U YAOBIECTBOPEHHUS COLMAIBHO 3HAUMMbIX HHTEpPE-
COB M TIOTPEOHOCTEH;

* U151 pabOThI ¢ OJIapEHHBIMU IIKOJIbHUKAMHU, OPTaHU3AlMY UX Pa3BUTHUS B PA3IIUYHBIX 00JIaCTAX 00pa30BaTeIbHON, TBOPUECKOM 1€ATEIbHOCTH.

KonnuecTBeHHbBIE SKCIICPUMECHTBI MMO3BOJIAT IOJYYAaTh JOCTOBCPHYIO I/IH(i)OpMaIII/IIO O NPOTEKAaHNU TEX HUJINW MHBIX XUMHUYCCKUX ITpOoIEccax, O CBOMCTBax
BelecTB. Ha ocHOBE MOTYYeHHBIX IKCIEPUMEHTAIBHBIX JTAHHBIX YYallHecs CMOTYT CaMOCTOSITENIPHO JeNaTh BBIBOJBI, 0000IIaTh PE3yNbTaThl, BHISBISAThH
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OYAET CIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAIIUN O0yUEHUS IIKOJILHUKOB.

AKTYaJlbHOCTh MPOTPaMMBI B TOM, YTO OHA CO3JAET YCIOBHS AJIS COIMAIBLHOTO, KYJIbTYPHOTO U MPO(eCcCHOHAILHOTO CaMOOMPEIEICHUs, TBOPUECKOM
camMopealln3aly JHYHOCTH PeOEHKA, Pa3BUTHUS Y OOyUaIOIUXCsl €CTECTBEHHO-HAYUHOM, MaTeMaTHUeCKOH, MH(POPMAIIMOHHOW TPaMOTHOCTH, (popmMupoBa-
HUSL KPUTHYECKOTO U KPEaTHBHOTO MBIIUICHHSI, COBEPIIICHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAYUYHON HAMPABICHHOCTH. 3HAHUS U YMEHUs, HEOOXOAUMBIE



JUTSL OpTaHHU3AINH UCCIICIOBATEILCKON IEATEIBHOCTH, B OYAYIIIeM CTaHYT OCHOBOW JJIsI OPTaHU3AIMHA HAYIHO-UCCIIEIOBATENbCKON ACSITEILHOCTH B BY3aX,
KOJUJIEJKAX, TEXHUKYMax U T.J.

OHUM W3 OCHOBHBIX MPUHIIMIIOB MMOCTPOCHUS MPOTPAMMBI SIBJISIETCS MPUHIIMI JOCTYIMHOCTU. DKCIIEPUMEHTAIIbHBIC JaHHBIC, MMOJTYYECHHBIC YUallUMUCS
[IPY BBIMOJHEHUHN KOJMYECTBEHHBIX OMBITOB, MO3BOJAT YYAUIMMCSI CAMOCTOSTENIBHO JI€JIaTh BBIBOJbI, BBISBIATH 3aKOHOMEPHOCTHU. [10/1X0/1b1, 3a105KEHHBIE B
coJiepKaHue MPOTPaMMBI Kypca, CO3/1al0T HEOOXOAUMBIC YCIIOBHS JUIsl CHCTEMHOT'O YCBOCHHS YYAIIMMUCS OCHOB HAyKH, JUIsl 00€CIICUCHHs Pa3BUBAIOIIIETO
1 BOCHUTBIBAIOIIETO BO3JICHCTBHS 00yUeHHUs Ha JIMYHOCTH ydaimierocs. @opmupyeMble 3HaHUsI TOJDKHBI CTaTh OCHOBOM CHCTEMBI YOSKJICHHH ITKOJbHHUKA,
[IEHTPAIBHBIM SIPOM €r0 HAYYHOTO MUPOBO33PEHHS.

IEJIA ¥ 3ATAYU

K nampaBieHuo nepBoCTEEeHHON 3HAYMMOCTH MIPH PEeIN3alliy 00pa30BaTeNbHBIX (GYHKIMN peaMeTa « XUMHUs TPAIUIIMOHHO OTHOCAT (POPMUpPOBAHHUE
3HAHUH OCHOB XMMHUYECKOIH HayKH KakK O0OJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW AEATEIHHOCTH YEIOBEKAa W KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphl. 3a/iaya MpeiMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XMMUYECKUX 3HAHUH — Ba)KHEHIINX (aKTOB, OHATUH, 3aKOHOB U TEOpEeTUYE-
CKHX TIOJIOKEHHH, TOCTYITHBIX 0000IEHUH MHUPOBO33PEHYECKOT0 XapaKTepa, s3bIKa HAYKH, 3HAHUK O HAyYHBIX METOJaX M3y4YEeHUS BEUIECTB M XU MHUYECKHX
peakimii, a Takke B (POPMUPOBAHUN U PA3BUTHH YMEHUH U CIOCOOOB JEATENBHOCTH, CBA3aHHBIX C TNIAHMPOBAHWUEM, HAOIIOICHUEM U MPOBEJCHUEM XHMH-
YEeCKOT'0 SKCIIEPUMEHTA, COOIIOICHIEM IIPaBUII O€3011acHOT0 OOPAIICHHUs C BEIIECTBAMH B IMIOBCETHEBHON KHU3HH.

Hapsny ¢ stum nenu mzydeHus mpeaMeTa B IporpaMMe YTOYHEHBI H CKOPPEKTHPOBAHBI ¢ YYETOM HOBBIX MPHOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
obpazoBanus. CeronHsi B 00pa3oBaHUN 0COO0 3HAYMMOM NMPU3HAETCS HANPABIECHHOCTh OOYYCHHS HA Pa3BUTHE M CAMOPA3BUTHUE JIMYHOCTH, (popMUpOBaHKE
e€ MHTeJJIeKTa U o0miel KynbTypbsl. OOydeHHe YMEHHUIO YUUThCSA U MPOJOJIKATH CBOE 00pa3oBaHUE CAMOCTOSTEIBLHO CTAHOBUTCS OAHOM M3 BasKHEHIIMX
¢byHKIMN y4eOHBIX TPEIMETOB.

B cBsi3U ¢ 3TUM NpH U3YYEHUU XUMUHM B OCHOBHOH ILIKOJIE JOMUHMpYIOLIee 3HaYeHNEe PUOOPEH TaKue LeH, Kak:

(dbopMHpOBaHNE WHTEIIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO PELLICHUH, CIO-
COOHOM aJJanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

HaIpaBJICHHOCTh O0YYEHHUsI Ha CUCTEMaTHUECKOE MPUOOIICHNE YJAIINXCsl K CAMOCTOSITEIIbHON ITO3HABATENILHON JEATEIBHOCTH, HAYYHBIM METO/IaM T10-
3HaHUS, HOPMUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEW K XHMUH;

obecrieueHne yciaoBHH, CIOCOOCTBYIONIUX MPHOOPETEHUIO 00YYaAIOIIMMHUCS OTbITa Pa3HOOOPA3HOU NEATETLHOCTH, TTO3HAHUS U CAMOIIO3HAHMS, KITHOYe-
BBIX HaBBIKOB (KITIOYEBBIX KOMIIETEHIIHI ), IMEIOIINX YHHUBEPCAILHOE 3HAYCHHUE JUTSI PA3IMYHBIX BUIOB JICATEIHHOCTH;

dopmHpoBaHnEe YMEHUI OOBSICHATH M OLICHUBATH SIBIICHUS OKPY)KAIOIIET0 MUPa Ha OCHOBAHUY 3HAHUI M OMBITA, TOTYYEHHBIX MPH U3YUEHUU XUMHH,

¢dopmupoBaHue y 00y4arOIIMXCsl TYMaHUCTUYECKUX OTHOIIECHUHM, TOHUMAHUS IIEHHOCTH XMMUYECKUX 3HAHUHU JUI BBIPAOOTKH HKOJIOTHMUYECKH L€JIeC000-
Pa3HOro MOBEJICHUS B OBITY U TPYIOBOU JEATEIBHOCTHU B IIEISAX COXPAHEHHS CBOETO 3/J0POBbS U OKPYXKAOIIeH NPUPOIHON Cpebl;

pa3BUTHE MOTHUBALIMHU K 00YyYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITMTAHUIO HA OCHOBE YCBOEHHMSI O0I€UeI0BEYECKUX [IEHHOCTEH, TOTOBHO-
CTH K OCO3HAaHHOMY BBIOOpY POGMIIS U HAIIPABICHHOCTH AaJbHEUIIET0 00yUeHHs.



COJEP/KAHUE KYPCA

PA3JEJI 1. METO/bI ITIO3BHAHWA B XUMUU (6 HACOB)

3HAKOMCTBO C OCHOBHBIMU METOJaMU HayKd. DKCHEPUMEHTAIbHBIE OCHOBBI XUMHUH. 3HAKOMCTBO HIKOJILHUKOB C OCHOBHBIMH METOJaMHU UCCJICIOBAHUS U
000pyIOBaHUEM IIEHTPA 00Pa30BaHUS €CTECTBEHHO-HAYYHON M TEXHOJOTUYECKON HarpaBieHHOCTel «Touku poctay. [IpaBuia moBeneHus: B KaOMHETE XU-
Muu. BBoanblil uncrpykrax. [IpeacrapieHne o TOYHOCTH M3MEPEHUN IUQPPOBBIX AATYMKOB M aHANOTrOBbIX IpuOopoB. IIpeacraBneHue o temmeparype
TUTABJICHUS, OOPATUMOCTH TUIABJICHHS U KPUCTAITU3AIUH.

[TpakTuyeckas pabora Ne 1 «/3ydeHue CTpoeHUS IIIAMEHUY.

Jlaboparopuslii onbIT Ne 1 «Jlo kKakoil TeMmnepaTypbsl MOXKHO HarpeTh BEIIECTBO?».

Jlaboparopusiii onbIT Ne 2 «M3mMepeHne TemrnepaTypbl KUIIEHHs BOJbI C IOMOIIBIO TaTYMKA TEMIIEPATYPbl 1 TEPMOMETPAY.
Jlaboparopusriii onbiT Ne 3 «OmnpeneneHue TeMIeparypsl MIaBICHUS U KPUCTAITU3ALUN METAIIIIa.

PA3JIEJI 2. TEPBOHAYAJIbHBIE XUMWYECKUE ITOHATHA (8 YACOB)

HemHuoro u3 ucropun xumuu. XvMus B4Yepa, cerojHs, 3aBTpa. IIpocTeie u ciioxHble BemecTBa. OU3NYECKHE U XMMUYECKHE CBOWCTBA BElIECTB. YHCTHIE
BeulecTBa U cMecu. OTiau4Ke YUCThIX BELECTB OT cMeceil. CriocoObl pa3aenenus cMmeceil. 3aKoH COXpaHEHUsI MacChl BEIIECTB.

[IpaxTnueckas padota Ne 2 «CriocoObl pa3fesneHus: cMecei».

JlaGopatopuslii onbIT Ne 4 «OnpezneneHue BOJONPOBOAHON U AUCTHIIIIMPOBAHHON BOJIBD».

JleMOHCTpannoHHBIN SKcriepUMeEHT Ne 1 «3akoH coXpaHEeHHs MacChl BEILIECTBY.

PA3/IEJI 3. PACTBOPBI (6 HACOB)

[TonsiTvie 0 pacTBOpax: ONpENEJIEHNE PacCTBOPOB, PACTBOPUTENH, PACTBOPUMOCTD, Kilaccuukanus pacTBopoB. Kpucramnoruaparsl. BeipamuBanue kpu-
ctajioB. CriocoObl BbIPaKEHUSI KOHIIEHTPAILIMU PaCTBOPOB: MaccoBas J0J1sl PACTBOPEHHOT'O BEIIECTBA, MOJISIPHAsI KOHLIEHTpALMSL.

[Tpaktuueckas padota Ne 3 «OmnpeneneHue KOHIIEHTPAIIUU BEIIECTB KOJOPUMETPUUECKUM 110 KAIMOPOBOUYHOMY IpaduKy».

Jlaboparopuslii onbIT Ne 5 «3yueHne 3aBUCMMOCTH PACTBOPUMOCTH BEILIECTBA OT TEMIIEPATYPhI».

JlaGopatopusriit onbIT Ne 6 «HabmrogeHune 3a pocToM KPUCTAIIOB.

JlaGopatopuslii onbIT Ne 7 «IlepechIieHHbIH pacTBOP».

JlaGopatopuslii onbIT Ne 8 «OnpeneneHne TeMrepaTypsl pa3ioKeHUs] KpUCTAJUIOTUIPATay.

PA3AEJ 4. XUMMWYECKUE PEAKIIUU (7 YACOB)

Xumunyeckue peakuuu. [lpusHaku xumuueckux peakiuil. Kinaccudukanus XuMu4eckiX peakiuil Mo pa3indyHbIM Npu3HakaMm. Peakuuu coenuHeHUs, pa3-
JIO’)KEHUS, 3aMeIlleHns, 00MeHa, HeUTpalIu3allu.

Jlabopartopusiii onbiT Ne 9 «Peaknus coenuaenus pocdopa ¢ kucmopoaom, okcunaa pochopa (V) ¢ Bogoii».

Jlabopartopusiit onbiT Ne 10 «Peaknius paznoxenus ruapokcuaa meau (11)».



JlaGopatopusiii onbIT Ne 11 «Peakuus pa3noskeHUst MalIaxuTay.

Jlaboparopusbiit onbiT Ne 12 «Peakuus 3aMerieHus: MeIn KeJle30M B PACTBOPE METHOTO KYITOPOCay.
JlaGopatopuslii onbIT Ne 13 «Peakuus 3aMerieHus: BOA0OpPOoa IMHKOM B PACTBOPE COJISTHOM KHCIIOTBD».
Jlaboparopusiit onbiT Ne 14 «Peakius 3aMenieHus: BOJOPOAa KalblieM (HaTpUEM, TUTHEM) B BOZCH.
Jlabopatopusbiii onbiT Ne 15 «Peakiiust oOMeHa Mexay KapOOHATOM KaJIbIUs U COJITHON KHCIIOTOM.
Jlabopatopusblii onbIT Ne 16 «Peakiiust oOMeHa MeXay XJI0PUI0M Oapusi U CEPHOU KHCIOTOMN.

Jlabopartopusplii onbIT Ne 17 «Peakiiust HEUTpaau3amum

JleMoHCTpannOHHBIN SKcriepuMeHT Ne 2 «Bblienienre 1 norioiieHue Temia — MpU3HaK XUMHUECKON peakiumy.

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPTAHUYECKNX COEJUHEHUM (5 YACOB)

Knaccudukanus Heopranudeckux coeuHeHuil. OKCHIIBI — COCTaB, HOMEHKJIATypa, Kiaccu(uKanus, XMMHYecKre cBorCcTBa. [loHsATHE O THAPOKCHIAX —
KHMCIIOTax U ocHOBaHuUsX. Ha3zBanus u coctaB ocHoBaHuil. l1[€noun, ux cBoiicTBa 1 criocoObl nosyueHusi. HepactBopumMble OCHOBaHUS, UX CBOWCTBA U CIIO-
co0bl oiydeHus. OKCUAbI U TUAPOKCUIBI, 00aaatole aMmpoTepHbIMH cBoiicTBaMu. Kiaccugukarus Kucior (B TOM 4ucie OpraHudeckre U HeopraHuye-
CKHE), X COCTaB, HOMeHKJIaTypa. O01e XuMryeckue cBoiicTBa KucioT. Pan aktuBHOCTH MeTaiuioB. CocTaB, HOMEHKIJIATypa coJiell, MpaBuiia COCTaBICHHUS
dbopmyn coneit. XuMHUECKHUE CBOICTBA COJIEH.

ITpakTuyeckas pabora Ne 4 «IlosryueHne MEIHOTO Kyopoca.

JlaGopatopusiii onbIT Ne 18 «Ompenenenue cocraBa BO3ayxay.

JlaGopatopusiii onbIT Ne 19 «Omnpenenenue pH paznnaHbIX cpemy.

Jlaboparopusiit onbiT Ne 20 «OmnpeneneHue KUCIOTHOCTH MTOYBY.

JlemoHcTpannoHHbIN sKcriepuMeHT Ne 3 «OcHoBaHus. TernoBoi 3pPexT peakiuy ruApOKCHIa HaTPUS C YIJIEKHCIBIM Fa30M».

PA3JIEJI 6. XUMNYECKAS CBSI3b (2 HACA)

Xumuueckas cBs3b. Buael xumnuecko cBs3u. Kpucrammmdeckoe crpoenne BeniectBa. Kpucraumueckne peliéTkn — aTOMHasl, HOHHasl, MOJIEKYJIIpHas U
HX XapaKTEPUCTUKH.

JlemoHcTpannoHHbIN dKcniepuMeHT Ne 4 «TemnepaTrypa mIaBiIeHus BEIIECTB ¢ Pa3HBIMU TUIIAMH KPUCTAJUIMYECKUX PEIIETOK»



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3y/abTaThl

OO0yuaronuiicss HOIYIUT BO3MOXKHOCTD IS (POPMUPOBAHUS CIIEAYIOUINX JIMYHOCTHBIX Y'Y /1

* OTpe/ieTICHNE MOTHBAIMY U3YYEHHsI yUeOHOTO MaTepuana;

* OLICHMBAaHUE YCBAMBAEMOr'0 yUeOHOI0 MaTepuaa, HCX0s U3 COLMAIbHBIX U IMYHOCTHBIX LIEHHOCTEHH;

* IIOBBILIEHNE CBOEr0 00Pa30BaTEIBLHOIO YPOBHS U YPOBHSA FOTOBHOCTH K M3YYE€HHUIO OCHOBHBIX HCTOPUYECKUX COOBITHI, CBA3aHHBIX C PA3BUTHEM XUMHHU
M 00ILIECTBA;

* 3HaHUE NPaBWJI IIOBEJICHUS B UYPE3BbIUAIHBIX CUTYaLIMX;

* OIICHUBAHUE COIMATIBHON 3HAYUMOCTH MPO(ECCHiA, CBI3aHHBIX C XUMHEIH;

* BJIaJICHUE MTPaBHJIAMH 0€3011acHOT0 OOPAIICHUS C XUMHUYECKIMH BEIIECTBAMH U 000PYIOBaHUEM, MTPOSBICHUE SKOJIOTUIECKON KYIbTYPHI.

MeTanpeaMeTHble pe3yJbTaThl

PerynstuBHbie

OOyuarouuiics NOIYyIUT BO3MOXKHOCTD [Tl (POPMUPOBAHUS CIEAYIOUIMX PEryIaTUBHBIX Y'Y 1:

* [jeJIenoaraHye, BKJIoYasi MOCTaHOBKY HOBBIX IiesieH, IpeoOpa3oBaHue MPAKTUYECKOM 3a/1aud B IO3HABATENIbHYIO, CAMOCTOSITENIbHBIN aHAIN3 YCIIOBHM
JOCTHKEHUS LI€IM Ha OCHOBE YU€Ta BbIJICJIEHHBIX YUUTEJIEM OPUEHTUPOB JICHCTBHS B HOBOM YUeOHOM MaTepuae;

* IJJAHUPOBAHUE MTYTU JOCTHXKEHUS LIENeH;

* yCTaHaBJIEHHUE 1I€JIEBBIX IPUOPUTETOB, BbIACICHNUE AIbTEPHATUBHBIX CIIOCOOOB JOCTHXKEHUS LI€IH U BbIOOp Hauboee 3(pPeKTUBHOTO cr1ocoda;

* YMEHHE CaMOCTOATEIbHO KOHTPOJIMPOBATh CBOE BPEMSI U YIIPABIIATH UM;

* YMEHHE IPUHUMATH PEHICHHUS B TIPOOIEMHON CUTYaIIHH;

* IOCTaHOBKA Y4eOHBIX 3a]1a4, COCTAaBJICHHUE IIJIaHA U MTOCJIEI0BATEIbHOCTH JEHCTBHIA;

* opranu3zaius pabodero MecTa Mpy BBINOJIHEHUH XUMHUYECKOT0 SKCIIEPUMEHTA;

* IPOTHO3UPOBAHUE PE3YJILTATOB O0yUEHHsI, OLIECHHBaHUE YCBOCHHOI'O0 MaTepuala, OlleHKa KauyecTBa U YPOBHS MOJIy4YE€HHBIX 3HAHUH, KOPPEKLHU S TUIaHa U
crniocoba aecTBUs IpU HEOOXOTUMOCTH.

ITo3HaBaTesbHbIE

OOyuarouuiics NOIYyIUT BO3MOXKHOCTD [T (POPMUPOBAHUS CIEIYIONIMX MTO3HaBaTeNbHbIX Y'Y I:

* ITOVICK W BBIJIEJICHUE WH(POPMAIIHH;

* aHAJIU3 yCIOBUHM U TpeOOBaHUI 3a/1auu, BEIOOP, COMTOCTaBIECHUE U 00OCHOBaHUE CIIOCO0a peIIeHUs 3a/1a4u;

* BbIOOp Hanbosiee 3pEeKTUBHBIX CITIOCOOOB PEIICHUS 3a/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI;

* BBIJIBHOKEHHE U 000CHOBaHUE TUIIOTE3bI, BEIOOD criocoba e€ mpoBEpKU;

* CAMOCTOSATENIBHOE CO3/IaHUE AJITOPUTMA JESITEIbHOCTH MIPU PELICHUHU MPOOJIEM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa;
* YMEHHUS XapaKTepU30BaTh BEIIECTBA [10 COCTAaBY, CTPOSHHIO U CBOMCTBAM;

* ONMCHIBAaHUE CBOUCTB: TBEPABIX, )KUIKUX, TA3000pa3HbIX BEIECTB, BBIICIECHUE UX CYILIECTBEHHBIX IPU3HAKOB,;



* N300paKeHNE COCTaBa MPOCTEHIINX BEIIECTB C MOMOIILI0 XUMUYECKUX (POPMYIT U CYHTHOCTH XUMHUYECKHUX PEAKIUI C MOMOIIBI0 XUMHUYECKUX YpaBHE-
HUM;

* IpOBe/ICHHE HAOJIIOJCHHM, ONMMCAHNE MPU3HAKOB M YCIOBUM TEUEHUS] XMMUYECKUX PEaKLUM, BHIMOTHEHUE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOJBI Ha
OCHOBE aHaJIM3a HAOJIIOICHUH 32 IKCIIEPUMEHTOM, PEIISHUE 3a1a4, MOTyIeHHEe XUMUIECKOW HH(POPMAITUU U3 PA3IMYHBIX HCTOYHUKOB;

* YMEHHE OPTaHU30BBIBATh UCCIICIOBAHUE C LIETBIO TPOBEPKH TUIIOTES;

* YMEHHE JIeJIaTh YMO3AKIIOUEHUs (MHIYKTUBHOE U 110 AaHAJIOTHH ) U BBIBOJIBI,

* YMEHHE 0OBCKTUBHO OIICHUBATh MH(POPMAIIHIO O BEIIECTBAX U XMMHUYECKUX MPOIECCaX, KPUTHUYECKH OTHOCUTHCSA K IMICEBAOHAYYHOU HH(POPMAIIHH.

KoMMyHUKATUBHBIC

OOyuarouuiicss HOTYIUT BO3MOXKHOCTD [T (POPMUPOBAHUSA CIEAYIOIINX KOMMYHUKATUBHBIX Y'Y /1:

* [IOJIHOE ¥ TOYHOE BHIPA)KEHUE CBOMX MBICIIEH B COOTBETCTBHH C 33/1a4aMU U YCIIOBUSIMH KOMMYHUKAIUH;

* aJICKBaTHOE MCIIOJIb30BAHUE PEUEBBIX CPEJCTB JJIS YUaCTHUS B AUCKYCCHH M apTyMEHTALMU CBOCH MO3UIMH, YMEHUE MPEICTABISATh KOHKPETHOE CONEp-
’KaHUE C COOOIICHUEM €T0 B MMChbMEHHOM U YCTHOM opMe, olpeesieHie croco00B B3aNMOACHCTBUS, COTPYIHHYECTBO B IIOMCKE U cOOpe MHPOpMAIHH;

* ompezeeHue crnoco00B B3aMMO/ICHCTBUS, COTPYAHUYECTBO B TIOMCKE U cOOpe MHPOPMAIMH, yJacTUe B AUANIOTE, INIAHUPOBAHUE OOIIUX CIIOCOOOB pa-
OO0TBI, IPOSBIICHUE YBAXXUTEIHHOTO OTHOIICHHS K IPYTUM YYaIIUMCS;

* ONMCAHUE COJICPKAHUS BBHIMOIHACMBIX ICHCTBHI C LIEJIBI0 OPUEHTUPOBKH B MTPEAMETHOIPAKTHYECKOH JEITEIILHOCTH;

* YMEHHSI YYUTHIBATh Pa3HbIe MHEHUS M CTPEMUTHCS K KOOPMHAIMY PA3IMYHBIX MO3ULIUI B COTPYIHHYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHE W TIO3HMIHUIO, ApTYMEHTUPOBATh U KOOPIAWHUPOBATH €€ ¢ MO3UIUAMHU MAPTHEPOB B COTPYAHUYECTBE MPHU BHIpa-
00TKe 00IIETo pelIeHNs] B COBMECTHON ACATEIBHOCTH;

* OCYIIECTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHYECTBE HEOOXOAUMYIO B3aNMOIIOMOIIIb;

* IJTAHUPOBATH O0IIHE CITOCOOBI PabOTHI; OCYIIECTBISITH KOHTPOIIb, KOPPEKIHIO, OIICHKY IeHCTBHIA MapTHEPA, YMETh yOSKIaTh;,

* IICTIOJIb30BaTh 4/I€KBAaTHBIE SI3BIKOBBIE CPE/ICTBA Ul OTOOPaKEHUsI CBOMX YYBCTB, MBICJIEH, MOTUBOB U NMOTPEOHOCTEH; 0TOOpakaTh B peun (ONucaHue,
00BsSICHEHHE) COJIepKaHNE COBEpILIAEMbIX AEHCTBUM, Kak B (hopMe IPOMKON COLMAIIM3UPOBAHHON peuH, Tak U B (hopMe BHYTPEHHEN peuH;

* pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIIETEHIINIO, UCIIONIB3Ys CPEICTBA YCTHOM M MUCBMEHHON KOMMYHHUKAIIMHM IIPU paboTe ¢ TEKCTaMu y4eOHHMKa U J10-
MOJTHUTEIBHOM JTUTEpaTypoi, CIPaBOUYHBIMU TAOJIUIAMHU, MTPOSBIATh TOTOBHOCTh K YBaXXEHHUIO MHOM TOUYKHU 3pEHMS MPU OOCYXJAECHUU PE3yIbTaTOB BHINOJ-
HEHHOI paboThI.

IIpeamMeTHbIe pe3yabTaThl

OO0yuaromuiicss HayYuTCs:

* IPUMEHSTH OCHOBHBIE METO/IbI IIO3HAHMSI: HAOII0JICHUE, H3MEPEHHE, SKCIIEPHMEHT;

* OTIHMCHIBATH CBOWMCTBA TBEP/BIX, JKUIKUX, TA3000pa3HBIX BEIIECTB, BBIENSS X CYIIECTBEHHBIC TIPU3HAKH;

* pPacKpbIBaTh CMBICI 3aKOHA COXPAHEHUS MAaCChl BEIIECTB, aTOMHO-MOJIEKYJIIPHON TEOpUH;

* pa3nuyaTh XMMUYECKHEe U (pU3HUECKUe SIBICHHS, HAa3bIBaTh MPU3HAKU M YCIOBHS MPOTEKAHU XUMUYECKUX PEaKIHii;
* coOro/1aTh MpaBuiia 6€301acHoi paboThI IPH MPOBEIECHUH OIBITOB;

* [10JIb30BAThCA J1a0OPaTOPHBIM 000PYIOBAHHUEM H MTOCYIOM;



* IOJTy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepu30BaTh (PU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COSAMHEHHIA, IPOBOIUTE OMBITHI, TOITBEPKIAIONINE XU-
MUYECKHE CBOKMCTBA N3YUYCHHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

* PACKPBIBATH CMBICII TOHATHS «PACTBOPY, BEIYUCIATH MAaCCOBYIO JOJIO PACTBOPEHHOTO BEUIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEIEIE HHOW Mac-
COBOI1 J10JIeH PacTBOPEHHOTO BEIIECTBA;

* XapaKTepU30BaTh 3aBUCHMOCTh (PU3NYECKUX CBOKMCTB BEIECTB OT THIIA KPUCTAIUTMYECKON PEIIETKH, ONPENENIIATh BHI XUMHUUECKOW CBSI3U B HEOPraHH-
YECKHUX COCTMHCHHSX;

* IPOBOJIUTH OMBITHI IO TIOJIYYCHUIO U H3YYCHUIO XUMUYECKUX CBOMCTB Pa3JIMYHBIX BEILECTB;

* IPaMOTHO 00paIIaThCs C BEMIECTBAMHU B MTOBCEHEBHOMN KH3HU.

Obyyarowuticsi NOAYYUM 803MOHCHOCHb HAYUUMBCSL:

* BBIBUTATh M TIPOBEPATH IKCIIEPHUMEHTAIHLHO THIIOTE3bI O XMMHUYECKAX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHHS, UX CIIOCOOHOCTH BCTY-
MaTh B XUMUYECKUE PEAKIIMH, O XapaKTepe U MPOIYyKTaX Pa3IMUHBIX XUMUYCCKUX PEaKIINii;

* XapaKTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHUIO M CBOMCTBaM, YCTAHABIMBATD IPUYHMHHO-CIICICTBEHHBIE CBSI3M MEXY TAHHBIMH XapaKTEPUCTHKAMH
BEIIIECTBA;

* MCIIOJIB30BaTh IPUOOPETEHHBIE 3HAHUS JJIS1 FKOJIOTUYESCKH IPAaMOTHOTO TIOBEJICHUS B OKPYIKaIOIIeH cpejie;

* UCIIOJIB30BaTh MPHOOPETEHHBIC KIIFOUEBBIC KOMIICTCHIIMU MPU BBIOJHEHUU MPOEKTOB U PEIICHHH Y4€OHO-MCCIIEIOBATEILCKUX 3aad M0 U3yYCHHIO
CBOWCTB, CITIOCOOOB TOJIYYCHHUS U PACIIO3HABAHUS BEIICCTB;

* 00BEKTHBHO OIICHUBATHh MH()OPMAIIHIO O BEIIECTBAX M XUMUYCCKHUX MPOIECCax;

* 0CO3HABATh 3HAYCHHUE TCOPETHYCCKUX 3HAHUH 10 XHUMHH TS TPAKTHICCKON eI TeTbHOCTH YEJIOBEKA,;

* CO3/IaBaTh MOJICIIH U CXEMBI JIJISl pEIICHHs YIeOHBIX U TIO3HABATEILHBIX 337124,

MOHUMATh HEOOXOIUMOCTh COOTIOACHHUSI IPEANUCAHUHN, TPEATIaraeéMbIX B HHCTPYKIIUAX IO UCTIOIB30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUH H JIP.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammeHoBaHue KosnyecTBO 4acoB Hara n3y- Ilnanupyemble pe3yjibTaThl dueKkTpoHHbIE (LM (POBbLIE)
n/m | pa3aejaoB U TeM YyeHust oOpa3oBaTe/ibHbIE pecypchl
BCero | mpakTu- | Jado- | JAeMOHCTpa-
NPOrpaMMmbl
YyecKue | parop- HHUOHHbIE
padoThI HbIe IKCIIepPH-
ONBITHI MEHTbI
1 | Merons! 1mo3Ha- 6 1 3 0 Onpenenatb BO3MOXKHOCTh TpoOBele- | MaTeprallbHO-TEXHUYECKas

HHSA B XUMHUHU

HUS peakIUid M IMPOILECCOB, TPeOyro-
X HarpCBaHUA.
YMmenne BeIOHpaTh NPUOOPHI IS TIPO-

BEJICHUS TpeOyrommx

U3MEPEHUH,
TOYHOCTH ITOKa3aHUH.
3HaTh IPOLECCHI, NMPOTEKAIOUINE INPU
IUIABJICHUU BELIECTB U UX KPUCTaJLIU-
3aLlHN.

YMmenue paborars ¢ 000pynOBaHUEM
LEHTpa 00pa3oBaHUsl E€CTECTBEHHO-
Hay4YHOU M TE€XHOJOTMYECKOW HaIlpaB-
neHHocTel «Todku pocray.

YMeHue mosb30BaThCcsl HarpeBaTellb-
HBIMHU pUOOpaMHu.

[InanupoBaTh M OCYLIECTBIISITH Ha
IIPAKTUKE XMMHYECKHUE DKCIEPHUMEH-
Thbl, TIPOBOJUTH HAOIIOAEHUS, J1eNaTh
BBIBOJIBI 110 pe3yJbTaTaM 3KCIIEpH-
MEHTA.

CrnenoBaTh mpaBuiiamM 0e30mMacHOM pa-
00Thl B 1a00OpaTOpUU MPH HUCHOJB30-
BaHUM XUMHUYECKOW MOCYIbI U 000py-
JIOBaHUS, a TaKXKe MpaBuiaM ooOpaiie-
HUS C TOPIOYMMU BEIIECTBAMU

B OBITY

6a3a nenrpa «Touka pocTay.
DNEKTPOHHBIE MTPE3ECHTALUH.
Caiitr  OUIIN. OTKpHITHIH
0aHK 3amaHuil s GopMUpo-
BaHUS €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti
Caiit EnmHas KOJUIEKIHA

u(poBhIX 00pa30BATEIBHBIX
PECYpCOB. http://school-
collection.edu.ru/catalog
Caiir @DenepalnbHbIl LIEHTP
MH(POPMAIMOHHO-
00pa3oBaTEeNbHBIX PECYPCOB.
http://fcior.edu.ru/
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IIepBoHavasbHbIE
XUMUYECKHUE T10-
HATUSA

YMeTb OTIu4aTh BOJOIPOBOIHYIO BO-
Iy OT JAUCTHWIIMPOBAHHOM, 3HATH, MO-
yeMy JUIs IPOBEACHUS SKCIIEPIMEHTOB
UCIOJB3YIOT AUCTUIUIMPOBAHHYIO BO-
ny.

YMmeTh oTnn4arh Gu3nYecKue mporec-
CBbl OT XUMHUYECKHUX PE aKIIHH.

3HaTh, YTO NPU MPOTEKAHUH PEaKIHi
MOJIEKYJIbl BEIIECTB pa3pyLIaloTCs, a
aTOMBbI COXpaHSIOTCA (A1 BELIECTB C
MOJIEKYJISIPHBIM CTPOEHUEM).

3Hath GOPMYTUPOBKY 3aKOHA U YMETh
MPUMEHSTh €r0 Ha MPaKTUKe, MPH pe-
[ICHUH PacuETHBIX 3a7ay.

Ymenue paboraTe ¢ 000pyIOBaHUEM
[eHTpa 00pa3oBaHUsl ECTECTBEHHO-
HAay4YHOU M TEXHOJIOTMYECKOW HaIlpaB-
neHHocTel «Todku pocray.
[InanupoBaTh M OCYLIECTBISATH Ha
NPaKTUKEe XWMHYECKHE DKCIIEPUMEH-
Thbl, TIPOBOJUTH HAOIIOAEHUS, JIeNaTh
BBIBOJIBI I10 pe3yJibTaTaM »JKCIepH-
MEHTA.

CrnenoBatpk npaBuiiaM Oe30macHOl pa-
00Thl B 1a00paTOpUU MPH HUCIOJB30-
BaHUHM XMUMHYECKOW TOCYABI U 000py-
JIOBaHUA, a TaKXKe MpaBuiIaM olparie-
HUS C TOPIOYMMHU BEIIECTBAMU B OBITY

MarepuanbHO-TEXHUYECKAS
0a3a nentpa «Touka pocTtay.
DNEKTPOHHBIE NTPE3ECHTALUH.
Caiit  ©UIIA. OTKpHITHII
OaHk 3amanuii 11 popmMupo-
BaHHS €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr Enmunag kosiekius
nu(poBbIX 00pa30BaTEIbLHBIX
pecypcoB. http://school-
collection.edu.ru/catalog
Caiit ®enepaibHblid IIEHTP

MH(POPMAIIMOHHO-
00pa3oBaTENbHBIX PECYPCOB.
http:/fcior.edu.ru/

PactBops!

HMeTs mpencraBiieHue O pa3HOU 3aBU-
CUMOCTH PAaCTBOPUMOCTH BEIIECTB OT
TEMIIEPATyPBL.

YMeTh UCHOIb30BaATh U(PPOBON MHK-
pockomn Juist u3ydeHHs: (OpMbI KpHU-

MarepuanbHO-TEXHHUUECKas
6a3a nenrpa «Touka pocTay.
DJEeKTPOHHBIE PE3CHTAIHH.
Caiitr  OUIIN. OTKpBITHIH
OaHk 3amanuii st popmMupo-
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CTaJUIOB.
HMMers mnpencraBieHUE O PA3IU4YHOU
HACBHIIIEHHOCTH pacTBOpa pacTBOpsie-
MBIM BEILECTBOM.

YMeTp omnpenesare KOHLUEHTPALHIo
pacTBOpa, UCHOJIb3YsI HHCTPYKIIMIO.
3HaTh CIIOCOOHOCTb KpUCTAJIOTUApa-
TOB pa3pyIlaThCs IPH HarPEBaHHH.
Ymenune paboraTh ¢ 000pyIOBaHHEM
HeHTpa o00pa3oBaHUs ECTECTBEHHO-
HAay4YHOU M TE€XHOJIOTMYECKOW HAIpaB-
nenHoctel «Touku poctay.
[InanupoBaTh M OCYILECTBISATH Ha
IPAaKTUKE XHUMHUYECKUE SKCIIEPUMEH-
Thbl, IPOBOJUTH HAOIIOAEHUS, JIeNaTh
BBIBOJIbI 110 pe3yJibTaTaM 3KCIEpH-
MEHTA.

CnenoBats npaBmiaM O6e30nacHOl pa-
00TBl B 71a00OpaTOpUU TPH HCIOIB30-
BaHUHM XMUMHYECKON TOCYIBI U 000pY-
JIOBaHUS, a TaKkXKe MpaBuiamM obOpaiie-
HUS C TOPIOYMMHU BEILIECTBaMU B OBITY

BaHUA eCTGCTBeHHO-HaquOﬁ
rpaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiit Enunas xoJuieknus

U (POBBIX 00PA30BATEIBHBIX
pPeCypCoB. http://school-
collection.edu.ru/catalog

Caiir ®DenepalbHbIil LIEHTP

nH(pOpPMaIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB.
http://fcior.edu.ru/

XUMHYECKUE pe-
aKIIuu

Hcnonb30BaTh XMMHYECKYIO CHMBO-
JUKY JUIsl cOCTaBiIeHHs (OpMyN Be-
IIECTB, MOJIEKYJISIPHBIX ypaBHEHUI
XAMHUYECKUX PEaAKIUM.

[Tonnmarte CYILIHOCTh rpoiecca
HEeHTpanu3auu U IPUMEHSTh MPoLece
HEeHTpann3aium Ha MpakTHKE.

YMmeHue paboTtath ¢ 00OpYyAOBaHUEM
LEeHTpa 00pa3oBaHUs E€CTECTBEHHO-
HAY4YHOH M TEXHOJOTMYECKOW Hampas-
neHHocTel «Touku pocray.

MarepuanbHO-TEXHHUECKas
6a3a uenrtpa «Touka pocTtay.
DNEeKTPOHHBIE MTPE3ECHTAINH.
Caiitr OUIIN. OTKpHITHIH
OanHk 3amanuii 11t popmMupo-
BaHUS €CTECTBEHHO-HAYYHOIl
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti
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[InanupoBaTh W OCYIIECTBISATH Ha
MPAKTUKE XUMHUYECKHUE OSKCIICPUMEH-
ThI, MPOBOJUTH HAONIOJCHUSA, ICIATh
BBIBOJIBI 110 pE3yJbTaTaM dKCIEpH-
MEHTA.

CrnenoBaTh npaBuiiamM 0e30mMacHOM pa-
00Thl B 1a00paTOpUU MPH HUCHOIB30-
BaHWW XMMHYECKOH MOCYABI U 000py-
JIOBaHWS, a TaKKe MpaBUJIaM obOpariie-
HUS C TOPIOYMMU BEIIECTBAMU B OBITY

Caiitr Emunag Kkoiekius
M (POBBIX 00PA30BATEIBHBIX
pecypcos. http://school-
collection.edu.ru/catalog
Caiit ®enepanbHbld IEHTP
nH(pOpMaIMOHHO-
00pa3oBaTeNIbHBIX PECYpPCOB.
http://fcior.edu.ru/

OCHOBHBIE KJI1ac-
Chl HCOpPTaHUYE-
CKUX COCIUHEHUN

KrnaccudumupoBars wu3ydaeMbie Be-
LIECTBA 10 COCTaBYy U CBOMCTBAM.
3HaTh OOBEMHYIO JIOJIO COCTaBHBIX
yacTer BO3AyXa.

YMeTh NpoBOAUTH NMPOCTEHUIINE CHH-
T€3bl HEOPraHWYECKUX BEUIECTB C HC-
10JIb30BAHNEM UHCTPYKIUH.

YwMmets onpenenats pH pacTBopos.
IIpuMeHATh YMEHHS 1O OINPEIECICHUIO
pH B mpakTHYecKOU NeATEIbHOCTH.
YMeTp  ompenensaTe  KHCIOTHOCTh
IIOYB.

IIporHo3upoBaTh CBONCTBa BELIECTB
Ha OCHOBE OOMMUX XUMHYECKHX
CBOICTB M3YYEHHBIX KJIacCOB/TPYII
BEUIECTB, K KOTOPbIM OHU OTHOCSITCSI.
Ymenue paboraTh ¢ 000pyIOBaHUEM
HeHTpa 00pa3oBaHUs ECTECTBEHHO-
HAay4YHOW M TEXHOJIOTMYECKON Hampas-
neHHoctelt «Touku pocray.
IInanupoBaTh M OCYLIECTBIISITH Ha
IIPAKTUKE XWMHUYECKUE DSKCIIEPUMEH-
Thl, MPOBOJUTH HAONIOAEHUA, AeNaTh

MarepuanbHO-TEXHUYECKAS
6a3a nentpa «Touka pocTtay.
DNEeKTPOHHBIE MPE3EHTALNH.
Caiir  OUIIN. OTKpBITHIN
OaHk 3amanuii 11 popmMupo-
BaHMS €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr Emunag kosiekius
(POBBIX 00PA30BATEIHHBIX
pecypcos. http://school-
collection.edu.ru/catalog
Caiir ®enepalbHbIl LIEHTP

MH(OPMaLIOHHO-
00pa30BaTEeNbHBIX PECYpPCOB.
http://fcior.edu.ru/
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BBIBOJIBI I10 pe3yJibTaTaM JKCIEepH-
MEHTA.
CrnenoBath mpaBuiiaM 0e30MacHOl pa-
00THl B 1a0OpaTOPUM TPH HCIONB30-
BaHMU XMMHYECKOH MOCyIbl U 000py-
JIOBaHMS, a TaKXKe IpaBuiaMm oOparie-
HUSI C TOPIOYMMH BEILECTBAMH B OBITY
6 | Xumuueckas 2 0 Onpenenars BUJ XMMUUECKOH CBsI3U B | MaTepuaabHO-TEXHUUYECKAs
CBSI3b COCZIMHEHUH. 6a3a nenrpa «Touka pocTay.
[Tokazath 3aBHCHMOCTh (PU3UUECKUX | DJICKTPOHHBIEC MPE3CHTAIHH.
cBoiicTB BemiecTB OT Tuna xumuue- | Caiit OUIIM. OTkpbIThIN
CKOM CBSI3M. OaHK 3amaHuil Ui Gpopmupo-
VYMenue paboTate ¢ 00OpYAOBaHHEM | BaHUS ECTECTBEHHO-HAYYHOMN
IEHTpa O00pa3oBaHHs ECTECTBEHHO- | TPaMOTHOCTH.
HAyYHOW M TeXHOJIOTHYecKol Hampas- | https:/fipi.ru/otkrytyy-bank-
nennocter «Touku poctay. zadaniy-dlya-otsenki-
[lnanupoBaTh W OCYIIECTBISATH Ha | yestestvennonauchnoy-
NpaKTHKe XHMHYECKHE SKCIepUMEH- | gramotnosti
TBI, TIPOBOJUTH HaOmromeHus, nenath | Caidt EnuHas — KoOJIEKIus
BBIBOJIbI 10 pe3ysibTaTaM OJKCHepHu- | HUPPOBBIX 00pa30BaTEIbHBIX
MEHTAa. peCypcoB. http://school-
CrienoBaTh npaBmiIaM Oe3omacHoit pa- | collection.edu.ru/catalog
00Tbl B nabopaTopuu npu ucnonb3o- | Callt PenepanbHbI LEHTP
BaHMHM XMUMHYECKOW MOCYABl U 000py- | WH(DOPMAIIMOHHO-
JIOBaHUsA, a TaKKe MpaBWiIaM o0paiie- | 00pa3oBaTebHBIX PECypCOB.
HUsI C TOPIOYMMH BellecTBamu B ObiTy | http:/fcior.edu.ru/
OBUIEE KOJIMYE- 34 20
CTBO HYACOBIIO

[NPOT'PAMME
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Ne | /Tara mpo- Tema Koanue- | Ucnoan3oBanue 060py-
n/n BeICHH CTBO YacCoOB JTOBaHHUs LIEHTPA ecTe-
CTBEHHOHAYYHOM
HANPABJIEHHOCTH
LenTpa «Touka pocra»
PA3JAEJI 1. METO/JbI ITIO3HAHUSA B XUMHUHU (6 HACOB)
1 OCHOBHBIE METO/IbI HAYKH 1
2 DKcrepuMEHTAIbHBIE OCHOBBI XUMHUU 1 [udposas mabopaTopust
C JaTYUKaMU
3 [Tpaktuyeckas padora Ne 1 «M3y4yenune 1 JlaTyuk TeMriepaTypbl
CTPOEHHUS INITAMEHW TepMONapHbINA, CIUPTOB-
Ka
4 [IpeacraBnenue 0 TOYHOCTU U3MEPEHUI 1 JaTunkoBas cucrema
U (POBBIX TATIUKOB U aHAIOTOBBIX
npubopoB
5} [IpencraBnenue o TeMreparype niaBiie- 1 JlaTuuk TeMreparypel
HUS U OOpaTUMOCTH TUTABJICHUS. MJIATUHOBBIM, TEPMO-
Jlaboparopusiit onbIT Ne 1 «Jlo kakoi METP, JEKTPUUYECKAs
TEeMIIEpaTypbl MOKHO HarpeTh Bellle- IJIUTKA, CIUPTOBKA
CTBO?».
Jlaboparopuslii onbiT Ne 2 «M3mepenue
TEeMIIepaTypbl KUTICHUS BOJBI C TTIOMO-
IIBI0 TATYMKA TEMIIEPATypPhl U TEPMOMET-
pa».
6 [IpencraBnenune o KpUCTATUIU3ALINH. 1 JaTuuk TemrepaTypbl

JIaGopartopnslii onbIT Ne 3 «Omnpenene-
HUE TEMIIEpaTypsl IUIABJICHUS U KPH-
CTAJUIM3ALMU METAILIA»

TEpMOIIapHbIN

PA3JIEJI 2. HEPBOHAYAJIBHBIE XUMHWYECKHUE TOHATUSA (8 YACOB)

7 HemHoro n3 ucropum xummn 1

8 XuMus BYepa, CEro/IHs, 3aBTpa 1

9 IIpocTeie u ClI0KHBIE BEIIECTBA 1

10 duznueckre 1 XMMUUECKHE CBOMCTBA 1
BEIIECTB

11 Yucrtele BemecTBa U cMecu. OTanyue yu- 1 JlaTuuk 3neKTponpoBO-
CTBIX BEILECTB OT CMECEM. HOCTHU, IU(PPOBOI MUK-
JlabopaTopusbiit onibIT Ne 4 «Onpenene- pOCKOI
HUE BOJAONPOBOIHON M JUCTUILTUPOBAH-
HOU BOJBI»

12 CriocoOblI pa3eneHus cmecen 1

13 [Tpaktrueckas padota Ne 2 «CriocoOsr 1 CnmproBka
pa3aeneHus cMecen»

14 3aK0H COXpaHEHHUs MaCcChl BEIIECTB. 1 Becsl anexkTpoHHbIC

JleMOHCTpalnoOHHBbIN SKciepuMeHT Ne 1
«3aKOH COXpaHEHUS MacChl BEIIECTBY




PA3JIEJI 3. PACTBOPBI (6 YACOB)

15 [TonsTue 0 pacTBOpax: onpeneieHue
pPacTBOPOB, PACTBOPUTEIIH, KIIACCH(PHKa-
1[1s1 PACTBOPOB.

JlabopaTophbriit onbIT Ne 7 «Ilepeckhi-
IICHHBIN PacTBOP»

JlaTyuk TeMriepaTypbl
IIJIATUHOBBIN

16 PactBopuMOCTS.

JIaboparopHsiii onbiT Ne 5 «3ydeHne
3aBHCHMOCTH PaCTBOPUMOCTH BEIIECTBA
OT TEMITEPATYPhI».

JlaTuuk TeMreparypbl
IJIATUHOBBIN

17 Kpucranmnoruaparsr.

JlabGopaTophsbiii onibIT Ne 8 «Onpenerne-
HUE TeMIIepaTyphl PA3I0KEHHs KPUCTa-
JIOTUApATA

JlaTyuk TeMriepaTypbl
ILJIATUHOBEIN

18 BeripanuBanue KpucTauios.
Jlaboparophsrii oneiT Ne 6 «Habmronenne
3a pOCTOM KPUCTAJJIOB

[{u¢poBoit MUKPOCKOIT

19 CriocoObI BEIpOKECHHS KOHIIEHTPAIIH
PacTBOPOB: MaccoBasi J0JIs1 paCTBOPEH-
HOT'O BEILECTBA, MOJISIPHAST KOHIIEHTPA-

st
20 [TpakTuueckas padbora Ne 3 «Onpenerne- JaTuuk ONITUYECCKOM
HHC KOHICHTPAalIMU BEIIECTB KOJOPUMET- IIJIOTHOCTHU

PUYECKUM T10 KaTHOpOBOYHOMY rpadu-
Ky»

PA3JIEJ 4. XUMHNYECKHUE PEAKIIUMH (7 HACOB)

21 Xumnyeckue peakuuu. Ilpusnaku xumu-
YECKUX PEAKLUN.

JleMOHCTpalMoOHHBIN SKcriepuMeHT Ne 2
«BplaeneHne 1 NorIOIIEeHNE TEIIa —
MIPU3HAK XUMUYECKOW PEaKIIN»

Jlatuuk Temiiepa Typsl
IJIATUHOBBLIN

22 Knaccudukanus XuMHUECKUX peakiui
10 Pa3TUYHBIM MPU3HAKAM

23 Peakuus coeguHeHusl.

JIaGopartopuslii onbIT Ne 9 «Peakmus co-
equHeHUs hocdopa ¢ KUCIOPOIOM, OK-
cuaa ¢ocdopa (V) ¢ Bomoi»

24 Peaxmus paznosxeHus.
JIaboparopusriii onbiT Ne 10 «Peaxius
pasnoxxenus ruapokcuna meau (1D)».
JIaGopartopuslii onbIT Ne 11 «Peakuus
pa3IoKEHUs MaJlaxuTa»

CnmproBka

25 Peaknusg 3amermenus.
JlabopaTtopHsbiit onibIT Ne 12 «Peakius
3aMELIECHUS MeIU KeJIe30M B pacTBOpE




MEJHOTO KYIIOpocay.
Jlaboparophsiii onbiT Ne 13 «Peakius
3aMeIIeHHs BOJIOPO/Ia IMHKOM B pacTBO-
p€ CONSTHOM KUCITIOTBI.

JlaGopaTtophsbiit onibIT Ne 14 «Peaknus
3aMelIeHHs BOJIOPO/Ia KaJbIueM (HaTpH-
€M, JIUTUEM) B BOZIE»

26

Peakuust oOmeHa.

Jlaboparophslii onbiT Ne 15 «Peakiust
oOMeHa MeXTy KapOOHATOM KaJIbIIHS U
COJISTHOM KHCIIOTOW.

Jlaboparophsiii onbiT Ne 16 «Peakius
0o0OMeHa MEXTy XJIOPHIOM Oapus U cep-
HOU KUCJIOTOM

27

Peakuus HelTpanuzanuu.
JlabopaTtopusbiit onibIT Ne 17 «Peakuus
HEUTpaIU3aLnn»

Jatuuk pH

PA3JEJI 5. OCHOBHBIE KJIACCHI HEOPTAHUYECKHWX COEJJUHEHUH (5 YACOB)

28 OKcCHOBL. 1 [TpubGop misa onpenene-
JIaGoparopusriii onbiT Ne 18 «Onpenene- HHUSI COCTaBa BO3yXa
HHUE COCTaBa BO3/1yXa»

29 OcHoBaHwUsI. 1 Jlo3zarop o0béMa KUAKO-
JleMOoHCTpallMOHHBIN dKcTiepuMeHT Ne 3 CTH, OIOpETKa, TaTUYHK
«OcHoBanus. TennoBoi 3QppexT peakuu TEMIIEpATyphl MJIATUHO-
THJIPOKCHUIA HATPHS C YTIIEKUCIBIM Ta- BBIiA, IaTYHK JTABJICHUS,
30M» MarHuTHAas MeIanKa

30 Kucnotsr. 1 Jatunk pH
JIaGopartopnslii onbIT Ne 19 «Onpenene-
Hue pH pa3nuuHbIX cpeny.
Jlab6opaTopusbiit onibIT Ne 20 «Omnpenerne-
HUE KHCIOTHOCTH TTOYBY»

31 Comu 1

32 [IpakTuyeckas padora Ne 4 «[lonyuenue 1 [TudpoBoii MUKpOCKOTT
ME/IHOTO KYIIOpOoca»

PA3JEJI 6. XUMHUYECKAS CBA3b (2 YACA)

33 XuMH4ecKas CBA3b U €€ BUIbI 1

34 Kpucranmnmdeckoe ctpoeHue BENECTBA. 1 JaT4uuk TemrepaTypbl

Kpucramnmueckue pemérku.
JleMOHCTpallMOHHBIN SKcriepuMeHT Ne 4
«Temmneparypa ILIaBIICHUS BELIECTB C
Pa3HBIMU TUIIAMU KPUCTAIIIMYECKUX PE-
LIETOK»

IUIATHHOBBIN, JaTINK
TeMnepaTypsl TepMoIIap-
HBIN




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOINECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 kiace/Kysuenosa H.E., TuroBa U.M., I'apa H.H., O061mecTBO ¢ orpaHn4eHHO# OTBETCTBEHHOCTHIO
«M3natensckuii nentp BEHTAHA-T'PA®y; Akiinoneproe obmectBo «M3narenscTBo [IpocBemenue.

METOJUYECKHUE MATEPHUAJIBI 1JIA YYUTEJISA

becnanos ITasen MiBanosuu, /{opodees Muxanun BukropoBruu. Meroandeckoe mocooue «Peanuzamms odpa-

30BaTEJIbHBIX IPOrPaMM €CTECTBEHHOHAYUYHOW M TEXHOJOTMYECKOW HalpaBIEHHOCTEH IO XUMHUH C UCIOJIb-
30BaHMeM 00opyaoBaHus HeHTpa «Touka pocTan.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

1.

10.

11.

12.

13.

14.

15.

16.

17.

Bacunwes B.I1., Mopo3osa P.I1., Kouepruna JI. A. IlpakTuKyMm Mo aHaTUTHYECKON XUMHU: Y4ed. Moco-
oue st By3oB. — M.: Xumus, 2000. — 328 c.

I'pocce O., Baiicmanrens X. Xumus A 1t0003HaTeNnbHbIX. OCHOBBI XUMHUHM U 3aHUMAEIbHbIE OIBITHI.
I'IP. 1974. Ilep. ¢ vem. — JI.: Xumus, 1979. — 392 c.

Hepnronbi B. . Mup Boasl. — JI.: Henpa, 1979. — 254 c.

Kumun . M. O6mas xumust. [Ipaktukym L-mukpo. PykoBoactso ans crynentos. — M.: MI'IY, 2006.
— 322c.

Hcnonp3oBanne mudpoBsIX J1abopatopuii mpu o0ydennn xumuu B cpenneil mkone/becnanos I1. U. o-
podees M.B., XKunun .M., 3umuna A.., Opxxexosckuii [1.A. — M.: BUHOM. Jlaboparopus 3HaHui,
2014. — 229 c.

Kpucramnsl. Kpucramnoruaparel: MeToauueckue ykazaHusi K J1abopaTopHeIM pabotam. 6. Mudraxosa
H. II., ITerposa T. H., Paxmarymnuna 1. ®. — Ka3zans: Kasan. roc. Texnoin. yH-1., 2006. — 24 c.
Jleencon M.A. 100 BopocoB 1 OTBETOB 10 XMMUHU: MaTepualibl s LIKOJIBHBIX pedeparos, GaKyabTa-
TUBHBIX 3aHATHN U ceMUHapoB: YueOHoe nocodue. — M.: «M3narensctBo ACT»: «M3marensctBo Act-
penby», 2002. — 347 c.

Jleencon U. A. Xumunueckue peakiuu: TemnoBoit a¢dext, paBHoBecue, ckopocts. — M.: 8. OO0 «M3-
natenbcTBO AcTpens, 2002. — 192 c.

Jypse 1O. FO. CnpaBounuk no aHanutuueckoi xumun. — M.: Xumus, 1971. — C. 71—89.

Hazaposa T.C., I'pabeukuii A.A., JlaBpoBa B. H. Xumunueckuii sxcriepumeHT B mkoiue. — M.: [Ipocse-
menune, 1987. —240 c.

Heopranuueckas xumusi: B 3 1./ Ilox pexn. FO. [I. TperbsixoBa. T. 1: ®u3nko-xuMuyeckiue OCHOBBI He-
OpraHMYecKol XuMuu: YUeOHUK A cTyl. Bbicul. yuel. 3aBeaeHuil/M. E. Tamm, 1O. JI. TpeTpsikoB. —
M.: U3narenbckuii HeHTp «Akagemus», 2004. —240 c.

[TetpsiroB 1. B. Camoe HeoObIKHOBEHHOE BemiecTBO B mupe. — M.: [lenaroruka, 1976. — 96 c.
Crpenpaukosa JI. H. 13 yero Bcé caemano? Pacckasbl o BemectBe. — M.: Sy3a-npecc. 2011. — 208 c.
CycnennukoBa B.M, Kucenesa E. K. PykoBoiCTBO IO NPUTOTOBIEHUIO TUTPOBAHHBIX PACTBOPOB. —
JI.: Xumus, 1967. — 139 c.

@apaneit M. Uctopus cseun: Ilep. ¢ anrn./Ilon pen. b. B. HoBoxkunoBa. — M.: Hayka. I'maBHas pe-
nakius Gpusnko-maremMaTuueckon nurepatypsl,1980. — 128 c., win. — (bubnuoreuka «KBaHT»)
Xomuenko I'. I1., CeBactesanoBa K. U. OkucnurenbHO-BOCCTaHOBUTENbHBIE peakiuu. — 16. M.: IIpo-
cpemenune, 1989. — 141 c.

Ounukinonenus st aeteit. T. 17. Xumus / ['nas. pen.B. A. Bomnoaun, Ben. Hayu. pea. 17. U. Jleencon.
— M..: ABanra +, 2003. — 640 c.



18. Optumo JI. Bopga: kHura 0 caMmoM BakHOM BeliecTBe B mupe: mep. ¢ pua. —M.: 18. Kommacl'ux, 2019.
— 153 c.

19. Yeprkos U.H., XKyxos I1. H. Xumuueckuii 5KCIepUMEHT C MaJIbIMH KOJIHMYECTBaMU peakTuBoB. M.: IIpo-
cBenienue, 1989. — 191 c.

20. Caititr MI'VY. IlporpamMma Kypca XUMHH JUIsl ydamuxcs 8—9 kigaccoB o0Ieo0pa3oBaTeIbHON IIKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiitr ®OUIIN. OTkpbIThId OaHK 3amaHuid Uil (POPMUPOBAHUS ECTECTBEHHO-HAYYHOW TPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Equnas kosekius nudpoBeIx 00pa3oBaTeabHBIX pecypcos. http://school-collection.edu.ru/catalog

23. Caiit denepanbHblii HEHTP HHOOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcoB. http://fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHUE

CrnpaBounble Tabauipl, [lepuoauueckas cuctema xumuueckux anementoB J. M. Menneneesa, Tabnuna pac-
TBOPUMOCTH, 3JICKTpOXI/IMI/I‘-IeCKI/Iﬁ paa HaHpiDKeHI/Iﬁ MCTAJIJIOB, MOACIIN KPUCTANIMYCCKUX PECIICTOK, MOAC-
J1 aTOMOB.

OBOPYJIOBAHUE JIJISI NMPOBEJAEHHMSI JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, JEMOH-
CTPALIUM

OBOPYJIOBAHUME LIEHTPA "TOYKA POCTA":
- TaTYMK TeMIIepaTyphl (TEPMOIAapHBIN);

- CHHPTOBKA,

- JaTYUK TEMIEPATyphl TNIATHHOBBIN;

- TEPMOMETP;

- DIIEKTPHYECKAs TITUTKA,

- IATYHK JIEKTPONPOBOAHOCTH;

- HU(GPOBON MUKPOCKOIT;

- IpUOOP VIS ONBITOB C AIEKTPUUECKUM TOKOM;
- BECBI DJIEKTPOHHBIE;

- mpubop JUIst OMpeeTIeHNs] COCTaBa BO3/1yXa;

- JaTYUK ONTHYECKOW TUIOTHOCTH;

- natuuk pH;

- 103aTOp 00beMa KUJIKOCTH;

- OropeTKa;

- TaTYUK JIaBJICHUS;

- MarHUTHAs MEIIaJIKa.

HITaruBbl 1ab0paTOpHbIE, ITATUBBI AJIs1 MPOOUPOK, MPOOUPKH, MPOOUPKOAEPIKATENN, MEPHBIE LIUITUHPHI,
XUMHYECKHE CTaKaHbl, KOJIObI, BECHI JIAOOpAaTOPHBIE C pa3HOBECAMU, BOPOHKH, CTEKJISIHHBIE MaI0YKH, (PUIIb-
TpoBajJibHAs Oymara, CHMYKH, KOMILJIEKThl PEaKTUBOB, HAOOPHI MHAUKATOPOB.
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