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INNOACHUTEJIbBHAS 3AIINCKA

ITporpamma «YMHUKH M YMHHIBD) I€TAIU3UPYET COAEPIKaHUE Kypca BHEYPOUHOH AEATENbHOCTH, AaeT MOJPOOHOE pacupeieieHUe YacoB U M0CIIe10BaTellb-
HOCTb M3Y4YEHHUS TEM U Pa3JIesIoB.

JlaHHas mporpamma npegHazHaueHa i yJammxcs: 5-9 kiaccoB, MO3BOJSET PACHIMPUTD U YIIYOUTh y ydalmuxcs MPaKTHYecKoe MPUMEHEHUE MOTyYeHHBIX
TEOPETUUECKUX 3HAHUHU 110 XUMHH.

ABTOpCKas porpamMma paccurMtaHa Ha ydammxcs 5-9 kmaccoB Ha 34 yyeOHBIX 4acoOB, OpPUEHTHPOBAaHA HA YIIyOJIeHHE W pacIIMpeHue 3HAHUH, HA Pa3BUTHE
TF0003HATENTFHOCTH M HHTEpEca K XMMHUH, Ha COBEPIICHCTBOBAHNE YMEHUH ydamuxcs o0pamarbes ¢ BeIIeCTBaMH, IIPOBOANTH XUMUYECKHHA SKCIIEPUMEHT C HC-
MI0JIb30BAHUEM COBPEMEHHBIX MPHOOPOB U 00OPYAOBAaHUS IIEHTPa 00pPa30BaHUs €CTECTBEHHO-HAYYHON M TEXHOJIIOTHYECKOM HampaBieHHocTel «Touku pocTtay.

ITpu pa3paboTke nporpaMmbl aKLEHT JeJaJicsl Ha BOIIPOCHI, KOTOpbIEe B 0a30BOM Kypce XMMUU OCHOBHOM LIKOJIbI PACCMATPUBAIOTCS HEOCTATOYHO MOJIHO WU
HE paccMaTpUBAIOTCS COBCEM. 3a/lauM U YHPAXKHEHUS M0J00paHbl TaK, YTO 3aHATHUS IO MX OCMBICIIEHUIO U PELICHUIO MPOXOAT J1M00 NmapaiesibHO C u3ydae-
MBIM Ha ypOKax MaTepHajoM, JINOO KaK HOBTOPEHHE yKE IMOJIyYEHHBIX 3HAHUH.

B o0yuenun xumuu 0oJibllioe 3HaUE€HHE UMEET IKCIIEPUMEHT. B nporecce skCrepuMeHTanbHOM paboThl yyaluecs: IpuoOpeTyT ONBIT HO3HAHUS PEATIbHOCTH,
SIBIISTIOIIANACS BaXKHBIM 3TanioM (pOpMUPOBaHUS y HUX YOEXKAECHUH, KOTOphIe, B CBOIO OYEepEeb, COCTABIISIOT OCHOBY HAaydHOTO MHUPOBO33peHHs. PeannsoBath
YKa3aHHbIE LEIH MMOMOXET OCHAIllEHUE IIKOJIbHOIO KaOMHETa XMMHUU COBPEMEHHBIMU MHpubopamMu U OOOpYyIOBAaHUEM LIEHTpa OOpa30BaHUS E€CTECTBEHHO-
Hay4YyHOW U TeXHoJorn4yeckoi HarpaBieHHocTe «Touku pocray. McnonszoBanue obopynoBanus «Touka pocta» IMpHu peaau3aluy JaHHOM MPOrpaMMbl IO3BO-
JIUT CO3/1aTh YCIIOBHUS:

* JUIS PacCIIMPEHUs COACPKAHUS MIKOIBHOTO XUMHUECKOT0 00pa30BaHus;

* JUIs TIOBBIILIEHUS T03HABATEIbHOIN aKTHBHOCTU O0YYaIOIUXCS B €CTECTBEHHO-HAYUYHOM 001aCTH;

* JUIS pa3BUTHS IMYHOCTH peOEHKa B Ipoliecce 00ydeHUs: XMMUHU, €ro CliocoOHOCTeN, (POPMHUPOBAHNUS U YOBIETBOPEHUS COLUAIBHO 3HAUUMBIX HHTEPECOB U
noTpeOHOCTEH;

* JU1s1 pabOTHI ¢ OJITapEHHBIMU IIKOJIbHUKAMU, OPraHU3aLMU UX Pa3BUTHUS B Pa3IMYHBIX 00J1acTAX 00pa3oBaTENIbHON, TBOPUECKON AESITETbHOCTH.

KonnuecTBeHHBIE AKCIIEPUMEHTHI MTO3BOJIAT MOJIyYaTh JOCTOBEPHYIO MH(OPMAILMIO O MPOTEKAaHUHM TE€X MJIM MHBIX XMMHUYECKUX IMpOIleccax, O CBOMCTBAaX Be-
niectB. Ha ocHOBe Mosy4eHHBIX 3KCIEPUMEHTAIBHBIX JTaHHBIX yJallldecss CMOT'YT CaMOCTOSTENbHO JIeNaTh BBIBOJbI, 0000IIATh pe3ysbTaThl, BBIABIATH 3aKOHO-
MEPHOCTH, YTO OJIHO3HAYHO OYAET CIIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAIIMYA 00YYEHHUS IIKOJIbHUKOB.

AKTyaJTbHOCTh IIPOrpaMMbI B TOM, YTO OHA CO3/[a€T YCJIOBUS ISl COLMAIBHOIO, KYJIBTYPHOI'O U MPO(EeCCHOHATLHOIO CaMOOIPe/IeNICH s, TBOPUECKONW caMo-
peanu3alyy JMYHOCTH PeOEHKA, pa3BUTHS Y 00YUaIOIIMXCS €CTECTBEHHO-HAYYHOU, MaTeMaTHUECKOM, HH(OPMAIIMOHHON IT'PaMOTHOCTH, (HOPMUPOBAHUS KPUTH-
YeCKOT0 U KPEaTHBHOT'O MBIIIUIEHUS, COBEPIIEHCTBOBAHHUS HABBIKOB €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH. 3HAHUS M YMEHUs, HEOOXOMMBbIE [l OpraHu3a



MW UCCIIEIOBATEIBLCKOU JIEATEIHLHOCTH, B OyIyIIIEeM CTaHYT OCHOBOW JJIsI OpTaHU3aIliy HayYHO-UCCIIEI0BATEeILCKON NEATEILHOCTH B By3aX, KOJUICKAX, TEX-
HUKyMax ¥ T.J.

OIHUM U3 OCHOBHBIX MPUHIIMIIOB MTOCTPOCHUS MPOTPAMMBI SIBJISETCS MPUHIMI JOCTYITHOCTH. DKCIEPUMEHTAIbHBIE TAHHBIC, MOJYYEHHBIE YYAIIUMUCA MPU
BBITTOJTHEHUM KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIT YYAIIUMCS CAMOCTOSITEILHO JI€JIaTh BBIBOJIbI, BBISIBIIATH 3aKOHOMEPHOCTH. [101X0/b1, 3aJI0’)KEHHBIE B COJIEP-
JKaHWE MPOrPaMMEBI Kypca, CO3/Ial0T HeOOXOIUMBIC YCIOBHS JIsl CHCTEMHOTO YCBOGHUS YUAIIUMUCS OCHOB HAYKH, JUIsl 00ECIIEUCHHs Pa3BUBAIOIIETO M BOCIIHU-
THIBAIOIIETO BO3JICHCTBUS 00yUEHUs HA JIMYHOCTH ydarierocs. DopMupyeMblie 3HaAHUS TOJDKHBI CTATh OCHOBOM CUCTEMBI YOCKICHHI TKOJILHUKA, [IEHTPAITbHBIM
SIIPOM €r0 HAy4YHOT'O MUPOBO33PEHHUS.

LEJU U 3AJAUU

K nHampaBieHHIO MEpBOCTENIEHHON 3HAYMMOCTH NP pealn3aliyd 00pa3oBaTeNbHBIX (YHKIUH npeaMera «XHUMHUS» TPAJAULIHUOHHO OTHOCAT (pOpMHUpOBaHHE
3HaHUH OCHOB XUMHYECKOW HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3ZHAHMUS, MPAKTUIECKOMN AEATEIBHOCTH Y€JI0BEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPO-
BOI KyJbTYphl. 3ajauya npeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XMMHUECKUX 3HAHUI — Ba)KHEWIIUX (PAaKTOB, MOHATHUI, 3aKOHOB M TEOPETUUYECKUX IO-
JIOKEHUH, JOCTYITHBIX 0000IIEHII MHUPOBO33PEHUECKOTO XapaKTepa, si3blKa HayKH, 3HAHUK O HayYHBIX METO/AAX U3yYCHHs BEIIECTB M XMMUYECKUX PEaKLUi, a
TaKke B (JOPMHPOBAHUU M PA3BUTUU YMEHHUU M CIOCOOOB JESATEIHHOCTH, CBSI3aHHBIX C IJIAHUPOBAaHUEM, HAOIIOIEHHUEM U MTPOBEACHUEM XUMHUYECKOTO JKCIIe-
pUMEHTa, COOJII0IEeHUEeM ITPaBUi 0€3011acHOro OOpalleHUs C BELIECTBAMU B IIOBCEAHEBHOM KU3HH.

Hapsiny ¢ aTuM 1nenu u3yueHus npeaMera B IporpaMMe YTOYHEHbI M CKOPPEKTUPOBAHbI ¢ YUETOM HOBBIX IPUOPUTETOB B CHCTEME OCHOBHOI'O 0011ero oopa-
3oBaHus. CeroJHs B 00pa3zoBaHuu 0c000 3HAUUMOM MPU3HAETCSA HANPABICHHOCTh O0YyUYEeHHUs Ha pa3BUTHE U CaMOpa3BUTHE JIMYHOCTH, (OPMHUPOBAHUE €€ UHTEII-
JeKTa 1 obmeil KyabTypbl. OOyueHre YMEHUIO YUUTHCS U MIPOA0JIKATh CBOE 00pa30BaHHE CaMOCTOSITEIbHO CTAHOBUTCS OAHOM U3 BaKHEUIIMX (QyHKIUH y4eO-
HBIX [IPEAMETOB.

B cBsI31 ¢ 3TUM NpU U3YHYEHUH XUMHH B OCHOBHOH IIIKOJIE IOMUHHUPYIOIIEE 3HAU€HUE NPUOOpENN TaKue LeH, KakK:

(bopMHPOBaHNE MHTEIIEKTYaJIbHO PA3BUTOM JMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSTEIbHOMY MPUHITHIO PELIEHHUH, CI1oco0-
HOM aJJanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIIOBUM JKU3HH;

HaNpaBJICHHOCTh O0YYEeHHUsI Ha CUCTEMAaTHYECKOe NMPHOOILEHHE yUaIluXCsl K CAMOCTOSATENIbHOM MO3HABATEIbHOM esITeIbHOCTH, HAYYHbIM METOIaM MO3HaHN,
(GOopMHPYIOLIMM MOTHBALIUIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

obecrieyeHre yClIOBHi, CIIOCOOCTBYIOIUX MPUOOPETEHUIO 00yYarOIMMUCS OIbITa pa3HOOOpa3HOW NEATENbHOCTH, TO3HAHUS M CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIINI), IMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIUIsl pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

(dbopMHpoBaHNE YMEHUN OOBACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOLIEr0 MUpa Ha OCHOBAaHUM 3HAHUM U OTIbITA, TOJIyYEHHBIX IPU U3YYEHUU XUMUH,

¢dbopMupoBaHUEe y 00y4aroUXcsd 'YMaHUCTUYECKUX OTHOUICHHUM, MTOHUMaHUSI LIEHHOCTH XUMUYECKUX 3HAHUN JUIsl BBIPAOOTKH SKOJIOTMUYECKH 11€1ecO000pa3Ho-
r'0 MOBE/ICHUS B OBITY U TPYAOBOM AEATEILHOCTHU B LEJSIX COXPAHEHHUS CBOETO 370POBbs U OKPYKAIOIIeH MPUPOAHOMN CPEeIbl;

pa3BUTHE MOTHBAIMK K 00YUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO HA OCHOBE YCBOCHMSI O0IIEUEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY IPOGHIIS U HAIIPABICHHOCTH AaJbHEHIEro 00yueHus..




COJEPKAHUE KYPCA

PA3JIEJI 1. METO/IbI TIO3BHAHN S B XMMUWU (6 YACOB)

3HAKOMCTBO ¢ OCHOBHBIMH METOJaMH HayKU. DKCIEPUMEHTATbHBIE OCHOBBI XUMHUHU. 3HAKOMCTBO IIKOJHFHUKOB C OCHOBHBIMH METOJaMH HCCIICIOBAaHUS U 000-
pyJIOBaHHEM LIEHTpa 00pa30BaHMUS €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM HarpaBieHHOcTe «Touku poctay. IIpaBuia moBeaeHus B kaOMHETE XUMUHU.
BBoanbiit nHCcTpyKTax. [IpeacrapneHue o TOUHOCTU W3MEPEHUI LU(PPOBBIX JATYUKOB U aHAJIOTOBBIX IpubopoB. [IpeacraBnenue o Temmneparype IUIaBlICHUS,
00paTUMOCTH TJIABJICHUS U KPUCTAILTU3ALINH.

[TpakTuueckas pabota Ne 1 «3ydeHue CTpoeHUs MIIaMEHN .

Jlaboparopusiii onbIT Ne 1 «/lo kakoii TeMnepaTypbl MOXKHO HArpeTh BEIIECTBO?».

Jlaboparopusriii onbiT Ne 2 «M3mMepenue TemnepaTypbl KUIIEHHUS BOABI C IIOMOIIBIO JaTYUKa TEMIIEPATyphl K TEPMOMETPay.
Jlaboparopusiii onbiT Ne 3 «OrnpeneneHne TeMIeparypsl IIABJICHUS U KPUCTAILTU3ALNN METaIa.

PA3JIEJI 2. TIEPBOHAYAJIbHBIE XUMWYECKUWE ITOHATHS (6 HACOB)

Hemuoro u3 ucropum xumuu. Xumus BYepa, cerogus, 3aBTpa. [IpocTeie u cioxHble BemecTBa. PU3NUECKUE U XMMAYECKUE CBOMCTBA BEIIECTB. YHUCThIE BEllle-
cTBa ¥ cMecu. OTIIMYME YUCTHIX BEIIecTB 0T cMeceit. CriocoObl pa3iesicHusi cMeceil. 3aKOH COXPAHEHUS MacChl BEIIECTB.

[TpakTuueckas pabota Ne 2 «CriocoObl pa3aeneHus: cMecein».

Jlaboparopusiii onbIT Ne 4 «OrnipeneneHne BOJONPOBOTHON U JUCTUIUTUPOBAHHON BOJIBI».

JemoHcTpanoHHbIN SKcriepuMeHT Ne 1 «3aKk0oH coXpaHEHUs! MacChl BEIIECTBY.

PA3JIEJI 3. PACTBOPBI (6 YACOB)

[TonsiTHe 0 pacTBOpax: onpezeeHue pacTBOPOB, PACTBOPUTEIH, PACTBOPUMOCTD, KiIacCU(pUKalus pacTBopoB. Kpucramioruaparsl. BeipamuyBanue KpucTauios.
CniocoObl BbIpaykeHUsI KOHIIEHTPALMU pacTBOPOB: MaccoBas J10JIsl pACTBOPEHHOIO BELIECTBA, MOJIIPHAs KOHIIEHTpAIHSI.

[Tpaktrueckas padota Ne 3 «OmnpeneneHue KOHIEHTPAIIMU BEIIECTB KOJOPUMETPUUECKUM IO KATMOPOBOYHOMY TpapuKy».

Jlaboparopuslii onbIT Ne 5 «M3yyeHne 3aBUCMIMOCTH PaCTBOPUMOCTH BEILIECTBA OT TEMIIEPaTyphD».

JlaGopatopHsiii onbIT Ne 6 «HabmrogeHue 3a pocToM KpUCTAJIIOB.

JlaGopatopHsiii onbIT Ne 7 «IlepechIieHHbIi pacTBOP».

JlaGopatopHslii onibIT Ne 8 «Onpesnenenne TeMepaTypbl pa3ioKeHHsI KpUCTAJUIOTUAPATA.

PA3JIEJNT 4. XUMUWYECKUE PEAKIINU (7 YACOB)



Xumunyeckue peakuuu. [IpuzHaku xumuueckux peakiuil. Kinaccudukanus XMMUYeCKUX peakivii o pa3inyHbIM Npu3HaKaM. Peakiuu coenuHeHus, pa3ioxe-
HUS, 3aMeIlIeHus, 0OMeHa, HeUTpalu3alluu.

JlaGopaTtopusbiii onbIT Ne 9 «Peaknms coenqunenust pocdopa ¢ kucmopoaom, okcuna pochopa (V) ¢ Bogoii».
Jlaboparopuslii onbiT Ne 10 «Peakuus pasnoxenus ruapokcuaa meau (10)».

Jlab6opaTtopubiit onbIT Ne 11 «Peakiius paznokeHUs: MaIaxuTa.

JlaGopatopubiii onbIT Ne 12 «Peakuus 3aMenieH st MEIH KeJe30M B PACTBOPE METHOTO KYIIOpOCay.
Jlaboparopuslii onbiT Ne 13 «Peakuus 3aMelieHus: BOAOPOAA LIMHKOM B PACTBOPE COJITHON KUCIIOTBD».
JlaGopaTtopHsbiii onbIT Ne 14 «Peakius 3amMerieHus: BOAOPOaa KaJIbIIMEM (HATPUEM, JTUTHEM) B BOJCH.
Jlaboparopusrii onbiT Ne 15 «Peakius oOMeHa Mek 1y KapOOHATOM KallbLIUs U COJSTHOM KHCIOTON».
Jlaboparopusriii onbIT Ne 16 «Peakiius oOMeHa MexX 1y XJIOPUAOM Oapusi U CEPHOM KHCIOTOM.

JlaGopaTtopHsbiii onibIT Ne 17 «Peakiys HeUTpaIu3aum»

JleMoHCTpanroHHbIH SKcriepuMeHT Ne 2 «Bpiienenue 1 noryiomeHne Teria — IPU3HAK XUMUYECKOH PEaKIimy.

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPTAHUYECKNX COEJUHEHMI (6 YACOB)

Knaccudukanus Heopranmueckux coenuHeHnid. OKCHIBI — COCTaB, HOMEHKIIATYypa, Kiaccuukanus, XuMudeckne cBoiicta. [loHsaTHe o rupokcuaax — Kuc-
Jotax v ocHoBaHMsAX. HazBanust u coctaB ocHoBanui. [1{€10un, ux cBoiicTBa u crocoOsl nonyuyenus. HepactBopumbie OCHOBaHHUSI, UX CBOMCTBA U CIIOCOOBI 110~
aydenus. OKCUabI M THAPOKCHIBI, oOagaromye ampoTepHbIMU cBoiicTBaMu. Kiaccugukanus KucioT (B TOM YMCIe OpraHu4ecKrue U HeopraHmyeckue), ux co-
CTaB, HOMEHKJaTypa. O01ue XuMUIecKrue cBoMCTBa KUCIOT. Pan aktuBHOCTH MeTanoB. CocTaB, HOMEHKIJIATypa COJIed, IpaBuia cocTaBieHus (GpopMyn comeil.
XHUMHUYECKUE CBOMCTBA COJIEH.

[Tpaktuyeckas padora Ne 4 «[losmyueHre MEIHOTO Kyopoca.

Jlab6opaTtopusbiit onibiT Ne 18 «OmpeneneHue cocraBa Bo3ayxay.

Jlaboparopusiii onbiT Ne 19 «Onpenenenve pH paznuuHbIX cpeny.

JlabopaTtopusbiit onbiT Ne 20 «OmnpeneneHue KUCTOTHOCTH TTOYBY.

JlemoHcTpannoHHbIN sKcriepuMeHT Ne 3 «OcHoBanus. TennoBoi 3 pexT peakiuy ruAPOKCHAA HATPUS C YIIIEKUCIIBIM Ta30M.

PA3JIEJI 6. XUMUYECKAS CBA3b (4 YACOB)

XuMuyeckas cBs3b. Buapl xumndeckoil cBsa3u. Kpucrammueckoe cTpoeHue BemecTsa. Kpucramimyeckue peméTku — aToMHasi, HOHHasi, MOJIEKYJISIpHAs M UX
XapaKTEPUCTUKH.

JemoncTpanronHslii skcriepuMeHT Ne 4 «Temneparypa miaBieHus BENIECTB C pa3HbIMHU THUIIAMU KPUCTAIUIMYECKHUX PEIIETOK




INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJIbTaThl

OOyuaronuiicss HOTYYUT BO3MOXKHOCTD I (POPMUPOBAHUS CIEAYIONIMX JINYHOCTHBIX Y Y /1

* OIpe/esIeHre MOTUBALIMY U3YYEeHUS yueOHOro MaTepHarna;

* OIICHMBaHUE YCBAUBAEMOr0 Y4eOHOro MaTepHualia, HCXO/Asl U3 COIUANIbHBIX U JINYHOCTHBIX IIEHHOCTEI;

* MIOBBILIEHHE CBOET0 00Pa30BaTEIbHOI'O YPOBHS M YPOBHS TOTOBHOCTH K M3YYEHUIO OCHOBHBIX UCTOPHYECKHUX COOBITUH, CBSI3aHHBIX C Pa3BUTHEM XUMHH U
00I111eCTBA;

* 3HaHUE MPABIJI TIOBEACHHUS B UPE3BBIYAMHBIX CHTYALIUsAX;

* OIICHWBAaHUE COLMATBHON 3HAYMMOCTH MPOPECCHiA, CBSI3aHHBIX C XUMHEH;

* BJIaJICHUE MTPaBHIIAMH O€301acHOTO OOPAIICHUSI C XUMHYECKIMH BEIIECTBAMH U 000PYAOBaHUEM, IPOSBICHUE SKOJIOTUIECKON KYIbTYPHI.

MeTanpeaMeTHbIe pe3yJibTaThl

PerynsatuBHbie

OOyuaromuiics MOJIy4UT BO3MOKHOCTbH JIJIs1 (JOPMHUPOBAHUS CIETYIOIIUX PEryIsITUBHBIX Y'Y [

* [[eJIeTIoNIaraHue, BKIII0Yasi MOCTAaHOBKY HOBBIX IIeJieH, MpeoOpa3oBaHue MPAKTHUECKOM 3a/1a4il B MMO3HABATENIbHYIO, CAMOCTOATEIBHBIA aHAIU3 yCIOBHUM J0-
CTHIKEHMSI LIeJIM Ha OCHOBE Y4€Ta BBIACICHHBIX YUYUTEIEM OPUEHTUPOB JACHCTBUS B HOBOM y4eOHOM MaTepHale;

* [UTAHUPOBAHUE MyTH JTOCTHKEHUS LeJIeH;

* YCTaHABJICHUE 1IE€JIEBbIX MPUOPHUTETOB, BBIJICIICHUE AIbTEPHATUBHBIX CIIOCOOOB JIOCTHUKEHUS 1I€IH U BRIOOP Hanbosee 3pheKTUBHOTO crioco0a;

* YMEHHE CAMOCTOSITETIHHO KOHTPOJIMPOBATH CBOE BPEMS M YIIPABIIATH UM,

* YMEHHUE PUHUMATH PEIICHUS B IPOOIEMHON CUTYAIIUH;

* TOCTAHOBKA YUEOHBIX 3aj1a4, COCTABJICHHE TUIaHA U TIOCIIEIOBATEILHOCTH JICHCTBHIA;,

* OpraHu3anus pabo4yero MecTa Mpu BHITOJTHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

* IPOrHO3UPOBAHKE PE3YyIbTATOB 00YUEHUS, OLIECHUBAHUE YCBOEHHOIO MaTepHaa, OlleHKa KauecTBa U YPOBHS MOJYYEHHBIX 3HAaHUH, KOPPEKIM S TJIaHa U CIO-
co0a jelicTBUS MPU HEOOXOAUMOCTH.

ITo3HaBaTenbHbIE

OOyyaromuiics MOJIy4UT BO3MOKHOCTb JIJIs1 (POPMHUPOBAHUS CIETYIONIMX MO3HABATENbHBIX Y Y /I

* [TOWCK U BBIJEIICHUE HHPOPMAIINH;

* aHANIM3 YCJIOBUH U TpeOOBaHUM 3a/1auu, BEIOOP, COMOCTaBIECHNE U 00OCHOBAHUE CIIOCO0a PEIIeHUs 3a1a4H;

* BbIOOp Hanbosee 3EeKTUBHBIX CIIOCOOOB PEIICHHUS 33a/]a4l B 3aBUCIMOCTH OT KOHKPETHBIX YCIOBUM;

* BBIJIBWKEHHE U 0O0CHOBAHKE TMIIOTE3bI, BBIOOP criocoba e€ MpoBepKu;

* CAMOCTOSITEJIBHOE CO3/IaHUE aIrOPUTMA ACATEIbHOCTH IPU PEILICHUH NMPOOJIeM TBOPUYECKOTO U MIOMCKOBOT'O XapaKTepa,



* YMEHHS XapaKTEPHU30BaTh BELIECTBA 110 COCTaBY, CTPOCHUIO U CBOMCTBAM;

* ONMCBHIBAHNUE CBOMCTB: TBEPBIX, )KUAKHX, Fa3000pa3HbIX BELECTB, BBIJICIIEHUE UX CYLLIECTBEHHBIX IPU3HAKOB;

* 1300pa)keHUE COCTaBa MPOCTEHIINX BELIECTB C TOMOLIbI0 XUMUUYECKUX (POPMYIT U CYLTHOCTH XMMHUYECKUX PEAKLUI C TOMOILBI0O XMMUYECKUX YpPaBHEHUIL,

* IPOBeJICHNE HAOJIIOICHUH, ONFCaHUE PU3HAKOB U YCIOBHIA TEUEHUSI XUMUYECKUX PEaKINi, BBIMOJIHEHNE XUMHUECKOTO SKCIIEPUMEHTA, BBIBOABI Ha OCHOBE
aHanM3a HaOJIIOICHHH 32 HKCIIEPUMEHTOM, PELICHUE 33/1a4, OJyYeHHE XUMUIECKOH HH(OpMaIK U3 Pa3IMYHbIX HCTOUHUKOB;

* YMEHHE OPraHU30BbIBaTh UCCIIEI0BAHUE C LIEIbIO IPOBEPKHU TUIIOTES;

* YMEHHE JIe1aTh YMO3AaK/II0UEeHNs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

* yMEHUE OOBbEKTUBHO OLIEHUBATh UH(OPMALIMIO O BELIECTBAX U XMMUYECKHX MpoLieccax, KpUTUIECKH OTHOCUTHCS K IICEBOHAYYHON MH(OpMaIUH.

KoMMyHHKaTHBHbBIE

OOyyaromuiics MOJIy4UT BO3MOKHOCTb JIJIs1 (POPMHUPOBAHUS CIETYIOIINX KOMMYHUKATUBHBIX Y'Y /I:

* [IOJIHOE ¥ TOYHOE BBIPAXKEHHE CBOMX MBICIICH B COOTBETCTBUHU C 33J]a4aMU U YCIOBUSIMH KOMMYHHUKAIUH;

* aJIEKBaTHOE UCIOJIb30BaHUE PEUEBBIX CPEJCTB AJIS YUACTUS B JUCKYCCUU U apTyMEHTALUU CBOEH MO3UIIMU, YMEHUE MIPEICTABIATh KOHKPETHOE COJEpKAHUE
C COOOIIIEHNEM ero B MMCbMEHHOHN U yCTHOU (hopMe, OTIpeieieHne CrIocOO0B B3aUMOICHCTBHUS, COTPYTHIUECTBO B TIOMCKE B cOOpe HHpOpMAaInH;

* OIpe/ieTICHUE CIIOCOO0B B3aUMOJICHCTBUS, COTPYIHUICCTBO B TIOUCKE B cOOpe HH(OpMAIINH, YIacTHE B JIUAJIOTE, TUIAHWPOBAHUE OOIIUX CIIOCOOOB PadOTHI,
IPOSIBJIEHUE YBAKUTEIbHOTO OTHOLIEHUS K APYTUM y4alluMCs;

* OIIMCAaHME CO/IEP KAHUS BBITIOJHAEMBIX JAEUCTBUH C 11€JIbI0 OPUEHTUPOBKH B IPEAMETHONIPAKTUUECKON 1€ATEIbHOCTH;

* YMEHUS YUUTHIBATh Pa3HbIE MHEHUS U CTPEMHUTHCS K KOOPIMHAIMU PA3IUUHBIX MMO3UIUHA B COTPYAHUYECTBE;

* (hopMyIHPOBATh COOCTBEHHOE MHEHUE U TMO3UIUI0, apTyMEHTHPOBATh U KOOPAMHUPOBATH €€ ¢ MO3ULUAMHI NapTHEPOB B COTPYAHUYECTBE MPU BBIpaOOTKE
00I11ero pelIeHns: B COBMECTHOM IesTeIbHOCTH;

* OCYILECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aMOIIOMOIIIb;

* IJITAHUPOBATH OOIIME CIIOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIUIO, OLIEHKY A€UCTBUI MapTHEPA, YMETh yOEXK1aTh;

* ICIIOJIb30BaTh a/IEKBAaTHBIE S3bIKOBBIE CPECTBA AJISl OTOOPAaKEHUSI CBOMX YYBCTB, MBICJIEH, MOTUBOB M OTPEOHOCTEH; 0TOOpakaTh B peuH (onucaHue, o0b-
SCHEHHUE) COo/IepKaHNE COBEPIIAEMBIX IEUCTBUM, Kak B (hopMe rpOMKOI cOlMaNn3MpOBaHHON peyun, Tak U B (pOpMe BHYTpPEHHEH peun;

* pa3BUBaTh KOMMYHHUKATHUBHYIO KOMIIETEHLIMIO, UCIIOJIb3YSl CPE/ICTBA YCTHOW U MUCbMEHHOM KOMMYHUKALIUU MTPH paboTe ¢ TEKCTaMu y4eOHUKA U JOTIOJIHU-
TEJIbHOM JINTepaTypoil, CIpaBOYHBIMU TAOJIUIIAMHU, IPOSBIATH TOTOBHOCTh K YBaXKECHUIO MHOM TOUYKHM 3peHHsI IIPU 0OCY>KACHUU PE3YNIbTAaTOB BBIOJHEHHOH pa-
OOTBHI.

IIpenmeTrHbie pe3yabTaThl

OOyuaromumiicss Hay4uTCs:

* IPUMEHSATH OCHOBHBIE METO/IbI TO3HAHUS: HAOJIOICHIE, U3MEPEHHE, SKCIIEPUMEHT;

* OIIMCBIBATh CBOICTBA TBEPABIX, KUAKUX, TA3000pa3HbIX BEILECTB, BBIACISAS UX CYIIECTBEHHbIE IPU3HAKH;

* pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUSI MacChl BEIIECTB, AaTOMHO-MOJIEKYJIIPHOU TEOpUH;

* pa3nauyaTh XMMHUYECKUE U PU3NYECKHUE SIBICHUS, HA3bIBaTh MPU3HAKY U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIuii;



* co0mo1aTh NpaBuiia 0e30MacHOi paboThl TPU IPOBEIEHUH OIBITOB;

* [10JIb30BaThCA 1aOOPATOPHBIM 000PYJOBAHUEM U MOCYI0M;

* [10JIy4aTh, COOMpaTh ra3000pa3Hble BEIECTBA U PACIIO3HABATH MX;

® XapaKTCprU30BaThb (1)I/I3I/I‘-ICCKI/I€ 1 XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX COGHHHCHHﬁ, MMPOBOAUTDL OIIBITHI, HOATBCPIKAAOINEC XUMUYC-
CKHE CBOMCTBA H3yYEHHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;

* PacKpbIBaTh CMBICII IIOHATHS «PAcCTBOP», BBIUUCIISITH MACCOBYIO JOJII0 PACTBOPEHHOIO BELIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONpPEAEIEHHON Macco-
BOH J10JIeM PACTBOPEHHOIO BEILIECTBA,

* XapaKkTepU30BaTh 3aBUCUMOCTb (PU3MYECKHX CBOWCTB BEIECTB OT THUIIA KPUCTAIUIMUECKON PELIETKH, ONPEeNATh BUJ XUMUUECKON CBSI3U B HEOPraHUUYECKUX
COEIMHEHUSX;

* IPOBOJIUTH OMBITHI IO TOJTYYEHHUIO U U3YYEHUIO XUMUYECKUX CBOIMCTB PA3JIUYHBIX BEILECTB;

* PaMOTHO 00palaThcs C BELECTBAMU B IIOBCEIHEBHON KHU3HH.

Obyuarowuiics NOIYYUM 603MOHCHOCIL HAYVUUNBCAL:

® BBIABUT'ATb U MPOBEPATH SKCIICPUMCHTAJIbHO 'MIIOTE3bI O XUMHWYCCKUX CBOMCTBaX BCIICCTB HA OCHOBE UX COCTaBa U CTPOCHHA, UX CIIOCOOHOCTH BCTYIIaTh B
XUMHYCCKUC PCAKIUHA, O XapaKTEPC U NPOAYKTAX PA3JIMYHBIX XUMUYCCKHUX peammﬁ;

® XapaKTCpuU3oBaTh BCHICCTBA IO COCTAaBY, CTPOCHUIO U CBOfICTBaM, YCTaHaBJIMBATb NMPHUYMHHO-CICACTBCHHBIC CBA3U MCKAY AAHHBIMU XapPAKTCPUCTHKAMU
BEILIECTBA;

* UCIOJIb30BATh MPUOOPETEHHBIE 3HAHUS AJIS SKOJIOTUYECKH IPaMOTHOTO MIOBEJICHUS B OKpY»Karollel cpese;

* HCIOJb30BaTh NPUOOPETEHHBIE KIIOUEBblE KOMIIETEHIMM IPHU BBIMOJIHEHUH IMPOEKTOB M PELICHUHM Y4eOHO-HCCIeNOBAaTENbCKUX 3a7ad MO0 H3YyYCHHIO
CBOWCTB, CITOCOOOB MOIY4YEHHUS U paclio3HaBaHMs BEIIECTB;

* 00BEKTUBHO OLIEHMBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX Mpolieccax;

¢ OCO3HAaBaThb 3HAYCHUC TCOPETUUCCKUX 3HAHUH 1TO0 XUMHH JIIs HpﬁKTH‘I@CKOfI ACATCIIBHOCTHU YCJIOBEKA,

® CO3aBaTh MOJCIIN U CXEMBbI JIs pCHICHUA yqe6Hr,1x U IIO3HABAaTCJIbHBIX 3a/1a4,

IIOHUMAaTh HGO6XOI[I/IMOCTB C06J'IIOI[€HI/I$I HpGI[HHC&HHﬁ, npeajara€MbiX B MHCTPYKIUAX MO UCITOJIB30BAHUIO JICKAPCTB, CPCACTB OLITOBOM XUMHHU U ap.



TEMATHYECKOE INTAHUPOBAHUE

Ne | HammeHoBaHUe KouunyecTBO 4acoB Hara n3y- Ilnanupyemble pe3yjibTaThl JaekTpoHHbIe (HU(pPOBHIE)
n/m | pasesioB H TeM YyeHust o0pa3oBaTe/ibHbIE PeCypchl
BCero | mpakTu- | Jabo- | JAeMOHCTpa-
NPOrpamMmbl
yecKkue | parop- LHHMOHHbIE
padoThI HbIe IKCIEepPH-
ONBITHI MEHTbI
1 | Meroas! no3Ha- 6 1 3 0 Onpenenatb BO3MOXKHOCTb IpOBeNeHUs | MaTtepuaibHO-TEXHUYECKAs

HHs B XUMHUH

peakuuii W IPOLECCOB, TPeOyrOMMX
HarpeBaHMUs.

YMmenue BbIOMpaTh NpUOOpPHI ISl IPOBE-
JCHUS W3MEpeHHid, TpeOyIomuX TOYHO-
CTH TIOKa3aHUi.
3HaTh MPOLECCH, MPOTEKAIOUINE IPU
IUTaBJICHUH BEIIECTB U UX KpHCTaIN3a-
LUH.

YMmenue pabortatb ¢ 00OpymOBaHUEM
LEeHTpa  oOpa3oBaHMs  €CTECTBEHHO-
HAay4HOH M TEXHOJOTHMYECKOW Hampas-
neHHocTeln «Todku pocray.

YMeHue Mob30BaThCcs HarpeBaTelbHbI-
MU pUOOpaMHu.

[InanupoBaTh U OCYIIECTBIISATH Ha IpaK-
TUKE XMMHYECKHE HKCIEPUMEHTHI, MpO-
BOJIUTH HAOIIOJICHUS, /1€1aTh BBIBOJBI 110
pe3yJibTaTaM 3KCIepUMEHTA.

CrnenoBaTh mpaBmwiiaM 0e30MacHoOi pado-
TBI B JJAOOPAaTOPHH TIPU HCIIOIE30BAaHUH

XUMHUYECKON TIOCYJBI U 00OPYAOBaHMUS, a

0a3a nenrpa «Touka pocrtay.
DNEKTPOHHBIE NTPE3EHTALIH.
Caiir ®OUIIN. OTKpHITHIIT
0aHK 3aMaHuil 111 GOPMUPO-
BaHUS €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti
Catit EnmmHas KoOJUIEKIASA

M (poBBIX 00pa30BaATEIHHBIX
peCypcoB. http://school-
collection.edu.ru/catalog
Caiir @enepalbHbIIl LIEHTP
UH(POPMALIMOHHO-
00pa30BaTEeNbHBIX PECYPCOB.
http://fcior.edu.ru/
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TakKe MpaBUIaM OOpaIleHUsl C TOPIOYH-
MU BEIECTBAMHU
B OBITY

HepBOHaLIaJ'IBHBIC
XHUMHUYCCKUC I10-

VYMeTsr oTiIn4aTh BOJOIIPOBOAHYIO BOAY
oT ,Z[HCTI/IJIHHpOBaHHOﬁ, 3HAaTb, IIOYCMY

MartepuaabHO-TEXHUYECKAS
0a3a nenrpa «Touka pocTay.

HATHUS JUISE TIPOBEJICHUS OSKCIEPUMEHTOB HC- | DJICKTPOHHBIC MIPE3CHTAIINH.
MOJB3YIOT JUCTUIIMPOBAHHYIO BOAY. Caitr  OUIIN. OTKpHITHIHA
YMeTh oTnu4daTh GU3MYECKUE MpoIlecchl | OaHk 3amanuil s Gpopmupo-
OT XUMHYECKHX PE€ aKIIHH. BaHUsl €CTECTBEHHO-HAYYHOU
3HaTh, YTO MNPU NPOTEKAHUHM PEaKIUil | TPAMOTHOCTH.
MOJICKYJIBI BEIIECTB paspymmarorcs, a | https:/fipi.ru/otkrytyy-bank-
aTOMBI COXpaHsoTCs (11 BernecTB ¢ Mo- | zadaniy-dlya-otsenki-
JIEKYJISAPHBIM CTPOCHUEM). yestestvennonauchnoy-
3Hath (GOPMYIUPOBKY 3aKOHA W YMETh | gramotnosti
MIPUMEHSITh €r0 Ha MpakTuke, npu pemre- | Caiit  EnuHas  KoJuleKmus
HUU PacYETHBIX 3a/1a4. U (POBBIX 00PA30BATEIHHBIX
YMmenune paboraTh € 00OPYJAOBAaHHEM | PECYPCOB. http://school-
neHrpa  obpasoBaHus  ecrecTBeHHO- | collection.edu.ru/catalog
Hay4HOH M TEeXHOJOrnyeckom Hampas- | CalT @PenepanbHbIi LEHTP
neHHocTel «Touku poctay. uH(GOPMaIMOHHO-
[InanupoBaTh U OCYIIECTBIATh Ha Mpak- | 00pa30BaTEIbHBIX PECYPCOB.
THKE XMMHYECKHE SKCHEepHUMEHTHI, mpo- | http://fcior.edu.ru/
BOJWTH HAOJIIOJICHUS, JIeTIaTh BBIBOJIBI 11O
pe3yabpTaTaM dKCIIepUMEHTA.
CrnenoBaTh mpaBmiiaM 0e€30MacHoOi pado-
THI B J1a00paToOpuu MPHU HCIOJIB30BAHUN
XUMHUYECKON MOCy/Ibl U 000pYyAOBaHuUs, a
TakKe MpaBUiIaM OOpalleHus: ¢ TOPIOYH-
MU BEIIECTBAMH B OBITY

PactBops1 HNmets npencraBieHue o0 pa3HoOM 3aBUCH- | MarepuaabHO-TEXHUYECKAS

MOCTH PACTBOPHUMOCTH BEILECTB OT TE€M-
neparypsl.

YMeTh ucnonb30BaTh HU(POBOH MUKPO-
CKOII /151 U3y4eHHs (POPMBI KPUCTAIIIOB.
HNmerp mnpenctaBleHHE O Ppa3IU4YHON

0a3a nenTpa «Touka poctay.
DIIEKTPOHHBIE MPE3CHTALUY.
Caiitr OUIIN. OTKpHITHIIT
6aHK 3a7aHuil 111 HopMUpO-
BaHUs €CTECTBEHHO-HAYYHOM
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HACBHIIIEHHOCTH PacTBOpPa pacTBOPSIEMBIM
BEIIECTBOM.

YMeTh onpenensaT KOHLUEHTPAIHIO pac-
TBOpPA, UCIOJIb3Yys HHCTPYKLIHUIO.

3HaTh CHOCOOHOCTh KPUCTAJUIOTUAPATOB
pa3pymaThCst IpH HarPeBaHUH.

Ymenue paboraTh € 000pyAOBaHHEM
eHTpa  oOpa3oBaHUS  €CTECTBEHHO-
HAay4HOM M TEXHOJOTHYECKON Halpas-
neHHocreu «Touku pocray.

[InanupoBaTh U OCYILECTBIIATh Ha IpakK-
TUKE XMMHYECKHE SKCIEPHUMEHTHI, Ipo-
BOJIUTh HAOJIIOJICHUS, 1€1aTh BBIBOJBI 110
pe3yabTaTaM 3KCIIepUMEHTA.

CrnenoBaTh mpaBmwiaM Oe30macHoi pado-
TBl B JJAOOPAaTOPHH TIPU HCIIOJIHb30BAHUH
XUMHAYECKOH TOCYABl U 000pyIOBaHUsA, a
TaKKe TMpaBWIaM OOpameHust ¢ TOPIOYH-
MU BEILLIECTBAMU B OBITY

T'paMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Carit Enmmaas KoJuieKOusA

UPPOBBIX 00pa30BATEIBHBIX

peCypcoB. http://school-
collection.edu.ru/catalog

Caiir @enepalibHbIIl LIEHTP

nHpOopMaImoHHO-
00pa30BaTEeNbHBIX PECYPCOB.
http://fcior.edu.ru/

XUMHUYECKHUE pe-
aKINHU

Hcnonbs30BaTh XUMUYECKYIO CHUMBOJIUKY
JUISL cOcTaBlieHUs! (OpMyJl BEIIECTB, MO-
JNEKYJISIPHBIX  YPaBHEHUH XHUMHYECKUX
peaKuuid.

[ToHnmaTe CyImIHOCTH Mpouecca HEeWTpa-
JU3aIMu U TPUMEHATh MPOIeCC HEeUTpa-
JU3aIMHU Ha MPAKTHKE.

Ymenue paboraTh € 000pyAOBaHHEM
IeHTpa  OoOpa3oBaHHs  €CTECTBEHHO-
HAay4HOW M TEXHOJOTUYECKOW Hampas-
seHHoctel «Touku poctay.
[InanupoBaTh W OCYIIECTBISATH Ha IMpaK-
TUKE XUMHYECKHE DSKCIEPUMEHTHI, MPO-
BOJUTH HAOJIOACHUS, JI€TIaTh BBHIBOBI 110
pe3yabpTaTaM 3KCIIEPUMEHTA.

CrnenoBath mpaBuiaMm Oe3omacHOi pado-

MarepuanbHO-TeXHUYECKas
0a3a nentpa «Touka pocTay.
DNEKTPOHHBIE PE3EHTALNH.
Caiitr  ®OUIIN. OTKpHITHIIT
OaHk 3a1aHuii Ju1si PopMHUpPO-
BAHUSI €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Canitr Enupas koJuieknus

u@poBhIX 00pa30BaTEIHHBIX
PECypCOB. http://school-
collection.edu.ru/catalog

Caiir ®PenepalbHbIIl LEHTP
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Thl B J1TAOOPAaTOPHH TPHU HCIOJIb30BAHUH
XUMHUYECKON MOoCylbl U 000pyAOBaHuUs, a
TaK)Ke MpaBuiaM oOpallleHusi ¢ TOPIOYH-
MU BEIIECTBAMHU B OBITY

UH(POPMALIMOHHO-
00pa3oBaTeNbHBIX PECYPCOB.
http://fcior.edu.ru/

OCHOBHEIE KJI1ac-
Chl HEOpPTaHHUYe-
CKUX COEIUHEHUN

KnaccuduuupoBats u3ydaemble Belle-
CTBA I10 COCTAaBY U CBOMCTBAM.

3HaTh O00BEMHYIO JOJNIO COCTABHBIX Ya-
CTEH BO31yXa.

YMeTb NpOBOAUTH IIPOCTEUILINE CUHTE3BI
HEOPraHUYECKUX BEILECTB C UCIIOJIb30Ba-
HUEM UHCTPYKLUH.

Ywmers onpenensats pH pacTBopoB.
IIpumensTs ymenus no onpenenenuro pH
B IIPAKTUYECKOU JIEATEIbHOCTH.

YMeTb onpenensaTb KUCIOTHOCTh TI0YB.
[IporHo3upoBarbk CBOMCTBA BEIIECTB HA
OCHOBE OOLIMX XUMHYECKHUX CBOICTB
U3YYEHHBIX KJIACCOB/TPYIII BEUIECTB, K
KOTOPBIM OHU OTHOCSITCS.

Ymenue paboraTh € 000pyAOBaHHEM
LeHTpa  oOpa30BaHUS  E€CTECTBEHHO-
HAay4HOH M TEXHOJOTHYECKON Hampas-
neHHocTel «Todku poctay.
[InanupoBaTh M OCYHIECTBIATH Ha IPaK-
TUKE XUMHUYECKHE JKCIEPHUMEHTHI, IpO-
BOAWTH HAONIO/IEHUS, 1€7aTh BBIBOJIBI 110
pe3yabTaTaM 3KCIEPUMEHTA.

CrnenoBate mpaBmiiam Oe3ornacHoi pabo-
Thl B J1JAOOPAaTOPUH TPHU HCIOJIb30BAHUH
XUMHUYECKOH MOCYAbl U 000pyI0BaHuUs, a
TaK)Ke MpaBuiiaM OOpallleHusi ¢ TOPHYH-
MU BEIECTBAMHU B OBITY

Mart CpHUATIbHO-TCXHHUYCCKAasA
6a3a uentpa «Touka pocray.
DNEKTPOHHBIE NIPE3EHTALNH.
Caiir  ®UIIN. OTKpHITHIIT
0aHK 3amMaHuil s GOpMUPO-
BaHUsA eCTeCTBeHHO-HaquOﬁ
I'PaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Catit EnmmHas KoJuieknus

UPPOBBIX 00pa30BATEIHHBIX
pecypcoB. http://school-
collection.edu.ru/catalog
Caiir @enepalbHBII LIEHTP
UH(POPMALIMOHHO-

00pa30BaTeNbHbIX PECYPCOB.
http://fcior.edu.ru/

XumMuueckas
CBS3b

OHpe)IeJIHTI) BUJ XUMHYCCKOU CBSI3U B
COCINHCHUMN.
Ilokazath 3aBUCUMOCTb (I)I/I3I/I‘{eCI(I/IX

MarepuanbHO-TeXHUYECKAs
6a3a uentpa «Touka pocTtay.
DNEKTPOHHBIE IPE3EHTALINH.
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CBOWCTB BEILIECTB OT TUIA XUMHYECKOMH
CBA3U.

YMenune pabotaTth ¢ 000pyIOBaHHEM
LeHTpa  oOpa3oBaHHs  €CTECTBEHHO-
HAYYHOH M TEXHOJOTHMYECKON Hampas-
neHHocreu «Touku pocray.
[InanupoBaTh U OCYIIECTBISATH Ha IMpaK-
TUKE XUMHYECKHE SKCIEPUMEHTHI, IMpO-
BOAWTH HAOJIIOJICHUS, JIeTaTh BBIBOJIBI 110
pe3yJibTaTaM 3KCIEPUMEHTA.

CrnenoBath npaBuiam Oe3omacHoil pabo-
Thl B Ja0OpaToOpuu MPHU HCIOJIB30BAHUU
XUMHYECKON MOCyIbl U 000PYJIOBaHHUS, a
TaKKe MpaBuiiaM OOpallleHusi ¢ TOPIOYH-
MU BEIICCTBAMH B OBITY

Caiir  ®OUIIN. OTKpHITHIIT
OaHk 3amaHuii Ju1si GopMHUPO-
BAHUSI €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Catit Enmmaas KoJuieKOus

UPPOBBIX 00pa30BaTEIHHBIX
PECYpCOB. http://school-
collection.edu.ru/catalog
Caiit ®enepanbHbIi IIEHTP
nHpOpMaIMOHHO-

00pa30BaTeNbHbIX PECYPCOB.
http://fcior.edu.ru/

OBILIEE KOJIMYE-
CTBO HACOB I1O
I[TPOTPAMME

34 4 18 4

KaneﬂnapHO-TeMaanecxoe INIAHUPOBAHUE

Neo dara npo- Tema Konnye- Hcnonb3oBanue 000pya0BaHNS HEHTPA €CTECTBEHHOHAY Y-
n/n BEACHHUHA CTBO 4aCOB HOM HANPABJICHHOCTH
Hentpa «Touka pocra»
PA3JIEJ 1. METOAbI IO3HAHUSA B XUMHUHU (6 YACOB)
1 OCHOBHBIE METO/bI HAYKU. DKCIEPUMEHTAIBHBIE OCHO- 1 udposas mabopaTopusi ¢ TaTINKAMA
BbI XUMUU
2 [IpakTuueckas padora Ne 1 «3y4deHue crpoeHus ia- 1 JlaTuuk Temneparypbl TEpMONAPHBINA, CIUPTOBKA
MEHU»
3. [IpencraBnennre o TOUYHOCTH U3MEPEHUN ITUPPOBBIX 1 JlatunkoBas cuctema. JlaTunuk TeMneparypsl INIATUHOBBIM, Tep-
JATYMKOB U aHAJIOTOBBIX puOopoB. Ilpencrasnenue o MO METp, dJIeKTpUUECcKas IJINTKA, CIIUPTOBKA
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TEMIEpaType MIABJIEHUs U 00paTUMOCTH TUIABJICHUS.

4, JlabGopaTtopusbrii onbIT Ne 1 «Jlo Kakoit Temmneparypsl JlaTuuk TemMrieparypsl INIATUHOBBIN, TEPMO METP, DJICKTpUUECKas
MO’KHO HarpeTb BEUIECTBO?». IJIMTKA, CIIUPTOBKA

S. Jlaboparopuslii onbiT Ne 2 «M3mMepenue TemnepaTypsl JlaTuuk TemiepaTypsl INIATUHOBBIN, TEPMO METP, dJIEKTPUYECKas
KUIIEHUS BOJBI C IOMO-LIbIO AATYUKA TEMIIEPATYPhl U IUIMTKA, CIIUPTOBKA
TEPMOMET-
pa».

6. [IpencraBienne 0 KpuCTaUIU3aLUN. JlaTumk TemiiepaTypbl TEpMONIAPHBIN

JlaGopaTtopusbiii onbIT Ne 3 «Onpenenenue Temiepary-
PBI IUIABJICHUS U KPUCTAJUIU3ALUHA METAJLIa

PA3JIEJI 2. HEPBOHAYAJIBHBIE XUMHWYECKHUE ITIOHATHUSA (6 YACOB)

7. HemHuoro u3 ucropun xumuu. XuMus BUepa, Cerojius, Jlokma bl
3aBTpa

8. [Tpoctele u crnokHble BemecTBa. PU3NUECKUE U XUMHU- Jlokma bl
YeCKHEe CBOMCTBA BEILECTB

9. Uucreie BemecTBa U cMecr. OTIYne YUCTHIX BEIIECTB JlaT4mK 3JIEKTPOIPOBOAHOCTH, IU(HPOBOH MUKPOCKO
OT CMecei.
Jlab6opaTtopusiit onbIiT Ne 4 «OnpeneneHue BOAONIPO-
BOJIHOW U IUCTUJUIMPOBAHHON BOJIBI»

10. CniocoOsI pa3aenenus cMmeceit

11. [TpakTtnyeckas padora Ne 2 «CriocoObl pa3jieneHus CnuproBka
cMecen»

12. 3aKOH COXpaHEHHUsI MacChl BEUIECTB. Becsl aniekTpoHHBIE

JemoHcTpannoHHbli skcriepuMeHT Ne 1 «3akoH coxpa-
HEHUSI Macchl BEIIECTB)»

PA3JIEJI 3. PACTBOPBI (6 YACOB)

13.

[TonsTHE O pacTBOpax: ONpENEIEHUE PaCTBOPOB, pac-
TBOPUTENH, KIIacCU(UKALUS paCTBOPOB.
JlaGopatopHslii onbIT Ne 7 «IlepechiieHHbINH pacTBOP»

JlaTyuk TeMnepaTypbl IIIATHHOBBIN

14.

PactBOopuMOCTS.
JlaboparopHsrit onbiT Ne 8 «M3ydueHue 3aBUCIMOCTH
pPacTBOPUMOCTH BEIIECTBA OT TEMITEPATYPBI».

JlaTumk TeMIiepaTyphl INIATHHOBBIN

15.

Kpucramioruapartst.
JlaGopatopuslii onbIT Ne 9 «OnpeneneHue Temnepary-
PBI pa3IOXKEeHNUs KPUCTAIIIOTHAPATa

JlaTyuk TeMnepaTypbl IIIATHHOBBIN
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16. BerIpanuBanue KpuCcTaIoB.
Jlab6opatopnsiii oneiT Ne 10 «Habmronenne 3a poctom
KPHUCTaJJIOB

Hudposoii MuUKpockomn

17. CniocoObI BbIpaskeHUsI KOHIICHTPAIUU PaCTBOPOB: Mac-
CoBast J10JI1 paCTBOPEHHOIO BELIECTBA, MOJISIPHAsI KOH-
LEHTpaIus

18. [IpaxTuueckas padora Ne 3 «Omnpenenenne KOHIEHTpa-
Oun BCUICCTB KOJOPUMCTPUICCKHUM 110 KaJ'II/I6pOBO‘IHO-

My rpaduKy»

JlaTyuK ONTUYECKOW INIOTHOCTH

PA3JEJ 4. XUMHNYECKHUE PEAKIIUU (6 HACOB)

19. Xumuueckue peakiuu. [I[pu3Haku XMMUYECKUX peak-
UH.

HemoncTpanronnbiii skcriepuMenT Ne 2 «Brigenenne u
MOTJIOLICHHUE TEIJIa — MPU3HAK XUMHUYECKON peaKIIn»

JlaTuuk TeMreparypbl MIaTHHOBBIN

20. Knaccudukanus XuMHUYECKUX peaklui o pa3InyHbIM
npU3HaKaM

21. Peakmus pa3noxxeHus.
Jlaboparopusiii onbiT Ne 11 «Peakius pa3noxeHus
ruapokcuaa meau (I)».

CnouproBka

22. Peaxius 3amenienus.

JlaGopaTtopusbiit onbIT Ne 12 «Peakius 3amenieHus: Meau
JKEJIe30M B PaCTBOPE METHOTO Kyropocay. «Peakius
3aMelleHus BOJIOPOa IMHKOM B PacTBOPE COJISHOM
KHUCTOTHI». «Peakius 3amelieHus BOA0POa KalblIHeM
(HaTpueMm, JUTHEM) B BOJIC»

23. Peaxius o6meHa.

JlaGopaTtopusbiit onbiT Ne 13 «Peakiius oOmMeHa Mex Iy
KapOOHATOM KaJIbLIUs U COJSTHOW KHCTIOTOM.
JlaGopaTtopHsrit onbIT Ne 14 «Peakius oOMeHa MEX Ty
XJIOPUIOM Oapwisi U CEpHON KHUCIOTOM»

Hatunx pH

24, Peakuus HeliTpanu3anuy.
JlaboparopHsiii onbIT Ne 15 «Peaknus HeHTpamu3aum

Haruuk pH

PA3JEJI 5. OCHOBHBIE KJIACChI HEOPTAHUYECKHWX COEJJMHEHHUM (6 YACOB)

25. | OKCHUBL.

1

‘ [Tpubop 1yt onpeneneHus cocTaBa BO3ayXa
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Jlaboparopusriii ombiT Ne 16 «Onpenenenue cocraBa
BO3/IyXa»

26.

OcHoBaHus.

HemoHcTpannmonuelii skcnepuMeHT Ne 4 «OcHoBaHUS.
TemoBoit 3 pexT peaknu rTUIAPOKCHIA HATPUS C YT-
JICKHUCIIBIM Ta30M»

Jlo3aTop 00bEMa KUIKOCTH, OIOPETKA, JATYHK TEMIIEPATYPHhI
TUTATUHOBBIN, IaTYMK JABJICHHSI, MAaTHUTHAS MEIIIaiKa

27.

Kucnorsr.
Jlaboparopusiii onbiT Ne 17 «Onpenenenne pH paznuu-
HBIX CpeI».

Hatuux pH

28.

JlaGopaTtopusbiii onbiT Ne 18 «OmnpeneneHue KUCIOTHO-
CTH TOYBY»

Hatuuk pH

29.

Comnn

30.

[Tpaktuyeckas padora Ne 4 «[lomyueHre MeIHOTO Ky-
opoca»

Hudposoii MuUKpockor

PA3JIEJI 6. XUMUYECKAS CBSI3b (4 YACOB)

31. XUMHYECKas! CBI3b U €€ BUJIBI

32. Kpucrammmdeckoe ctpoenue Bemectsa. Kpucrammuae- JlaTauk TeMreparyphl INIATHHOBBIN, TaTYMK TEMIIEPATyphl TEP
CKHE PEIIETKH. MOIIapHbIN

33. JemoHcTpannoHHbIii skcniepuMent Ne 5 «Temneparypa JlaTuuk TeMrneparypsbl IJIaTHHOBBIN, TaTYUK TEMIIEPATYpPhI TEP
TUTABJICHUS BEIIECTB C Pa3HBIMU TUIIAMH KpHUCTaJIINYe- MOTIAPHBIHA
CKUX PEeIIeTOK»

34. Hrorosoe 3aHsaTHE

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O IMTPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

I'PA®»; Axunoneproe obmectBo «M3narensctBo Ilpocsemenney.

Xumus. 8 knace/Kysnenona H.E., Tutosa .M., I'apa H.H., O6mmecTtBo ¢ orpanndeHHoi oTBeTcTBeHHOCThIO «M3narenbckuii nentp BEHTAHA -
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METOINYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

becnanos I1aBen BanoBuy, JlopodeeB Muxann BukrtopoBuu. Metoguueckoe nmocodue «Peanuzamus 00pa3oBaTeNbHBIX MTPOTrpaMM €CTECTBEHHO-

HAYYHOH M TEXHOJIOTHYECKOM HAIPaBICHHOCTEH 110 XUMHH C HCIIOJIb30BaHHEM 000pYIOBaHUS HEHTpa «Touka pocTan.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

1.

10.
11.

12.
13.
14.
15.

16.
17.
18.
19.
20.

21.

Bacuiber B.I1., Mopo3zoga P.II., Koyepruna JI. A. TIpakTukyMm mo aHaTUTHYECKON XUMHUU: Y4ebd. mocodbue mist By30B. — M.: Xumus, 2000.
— 328 c.
I'pocce D., Baiicmantens X. Xumus s m0003HaTeIbHBIX. OCHOBBI XMMUU U 3aHUMaenbHbIe onbIThl. ['J[P. 1974. Tlep. ¢ Hem. — JI.: Xumusl,

1979. — 392 c.

Heprronsiy B. ©. Mup Boasl. — JI.: Heapa, 1979. — 254 c.

Kunun . M. O6wmas xumus. [Ipaktukym L-mukpo. PykoBonactBo mis cryaenroB. — M.: MI'MY, 2006. — 322c¢.

Hcnonb3oBanue 1mudpoBbiX tadopaTopuil npu odydeHnn xumun B cpennedt mkoie/becnanos I1. . lopodeer M.B., Kunun [[.M., 3umuna
A.N., Opxexosckuii [I.A. — M.: BUHOM. Jlaboparopus 3Hanwmii, 2014. — 229 c.

Kpucrannsl. Kpucrannoruapatel: Metoanueckue ykazanus K gadopaTopHbsiM pabotam. 6. Mudraxosa H. 111, [lerpoa T. H., Paxmatyminna
N. ®. — Kazans: Kazan. roc. TexHon. yH-1., 2006. — 24 c.

Jleencon M.A. 100 BopocoB U OTBETOB 10 XMMHUU: MaTepualibl sl LIKOJIbHBIX pedepaToB, (paKyIbTaTUBHBIX 3aHATUI U CEMHHAPOB: Yuel-
Hoe nocobue. — M.: «M3gatenbctBo ACT»: «M3marensctBo Actpenby, 2002. — 347 c.

Jleercon U. A. Xumudaeckue peakiuu: TemmmoBoii a¢dekr, papHOBecue, ckopocth. — M.: 8. OO0 «M3natenberBo Actpens, 2002. — 192 c.
Jlypse 1O. 1O. CnpaBounuk no aHanutuyeckoit xumun. — M.: Xumus, 1971. — C. 71—809.

Hazaposa T.C., I'paGenkuii A.A., JIaBposa B. H. Xumnueckuii sxcriepumenTt B mkosie. — M.: [Ipocsemnienue, 1987. —240 c.
Heopranunueckas xumusi: B 3 1./ ITon pexn. 10. I. TperbsixoBa. T. 1: ®U3nK0-XUMHUECKHUE OCHOBBI HEOPTaHUYECKOM XUMHMU: YUEOHMK JUIs
crya. Beicul. yueb. 3aBeaenuit/M. E. Tamm, FO. JI. TperbsikoB. — M.: M3naTensckuit neHTp «Akagemus», 2004. —240 c.

[TerpsinoB U. B. Camoe HeoObIKHOBEHHOE BeliecTBO B Mupe. — M.: Ilenaroruka, 1976. — 96 c.

Crpensauxosa JI. H. 13 gero Bcé caenano? Pacckassl o BemectBe. — M.: Sy3a-npecc. 2011. — 208 c.

CycnennukoBa B.M, Kucenesa E. K. PykoBoacTBO 110 MPUTOTOBIEHUIO TUTPOBAaHHBIX pacTBopoB. — JI.: Xumus, 1967. — 139 c.

®apaneit M. Uctopus cseun: Ilep. ¢ anrn./Ilox pea. b. B. HoBoxkxunosa. — M.: Hayka. ['naBHas pemakius ¢pusznko-MaTeMaTHUECKOH IUTEpa-
Typb1,1980. — 128 c., mi1. — (bubnuoreuka «KBaHT»)

Xomuenko I'. I1., CeBacthanoBa K. M. OxuciauTenbHO-BOCCTAHOBUTENbHBIE peakiu. — 16. M.: [Ipocsemienne, 1989. — 141 c.
Ouuuknonenus ans gereid. T. 17. Xumus / I'nas. pen.B. A. Bononun, Bea. Hayu. pea. 17. U. Jleeacon. — M.: ABanra +, 2003. — 640 c.
Optumo JI. Bona: kHUra o caMom Ba>KHOM BeliecTBe B Mupe: nep. ¢ pun. —M.: 18. Kommacl'ug, 2019. — 153 c.

Yeprro U.H., XKykos I1. H. Xumuueckuit 3kcriepuMeHT ¢ MaJIbIMU KoJinuecTBamMu peakTuBoB. M.: IIpocBemnienue, 1989. — 191 c.

Caiit MI'Y. [Iporpamma Kypca XUMHUAU s yJamuxcs 8—9 KJ1aCCOB 0011eo0pa3oBaTenbHOM LLIKOJIBL.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caitt ®UIU. OTKphITHIN OaHK 3a1aHuH 11 POPMUPOBAHHUS €CTECTBEHHO-HAYYHOM rpamoTHOCTH. https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenki-yestestvennonauchnoy-gramotnosti
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22. Caiit Enunas komekius nudpoBbix 00pazoBaTeabHbIX pecypcos. http://school-collection.edu.ru/catalog
23. Caiit ®enepanbHblil HEHTP HHPOPMAIIMOHHO-00pa3oBaTeNIbHBIX pecypcoB. http://fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHME

CrnpaBounble Tabnuibl, [lepuoanueckas cucrema xummudeckux snemenToB .M. Menneneesa, Tabnuia pacTBOPUMOCTH, ANEKTPOXUMUYECKUH Psijt
HaIpsHKEHUH METaIOB, MOJIENIA KPUCTAIUIMYECKUX PEIIETOK, MOJIEIN aTOMOB.

OBOPYJOBAHME JIJISI TPOBEJIEHUSA JIABOPATOPHBIX, TIPAKTUUECKUX PABOT, IEMOHCTPAIIMIA

OBOPYJIOBAHME LIEHTPA "TOYKA POCTA":
- TaT4YUK TeMIIepaTypbl (TEPMOIMAPHBIi);

- CIIUPTOBKA;

- TATYMK TeMIIepaTypbl IIATUHOBBIN;

- TEPMOMETD;

- DJIEKTpUYECKasl IUINTKA;

- TaT4YHK DJIEKTPOIPOBOJHOCTH;

- 1 pOBOI MUKPOCKOTT;

- IpUOOP ISl ONBITOB C AJEKTPUUECKUM TOKOM;
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- BECHI 3JIEKTPOHHEIE;
- IpUOOP ISl ONIPENICTICHUS COCTaBa BO3/IyXa;
- JATYMK OITHYECKOM IIJIOTHOCTH;

- natuuk pH;

- 103aTOp 00beMa KHIKOCTH,

- OropeTKa;

- IaTYMK JABJICHUS;

- MArHUTHAs MEIIAJIKa.

[taTuBsl 1a6OpaTOpPHBIE, IITATUBBI AJIs1 TPOOUPOK, MPOOUPKH, TIPOOUPKOAEPIKATENIN, MEPHBIC IMIIHMH/PHI, XUMUYECKHE CTaKaHbI, KOJIOBI, BECHI
1a00paTOpHbIE C Pa3HOBECAMHU, BOPOHKH, CTEKJITHHbIE MTATI0UKH, (PMIIBTPOBANIbHAS Oymara, CIMYKH, KOMIIEKTHl PEaKTHBOB, HAOOPHI MHUKATO-
pOB.
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