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IIporpamma o BHEypOUHOH AEATEIBHOCTH 110 XMMUU HAa YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs COCTaBlIeHA Ha OcHOBe TpeOoBaHMI K pe3yiabTaTamM
OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOI MpOorpaMMbl OCHOBHOTO 0011Iero o0pa3oBaHus, MpeAcTaBIeHHBIX B DeepaabHOM IrOCyIapCTBEHHOM 00pa30BaTeib-
HOM CTaHJapTe OCHOBHOTO 0011ero o0pa3oBanus, a Takke IlpumepHoii mporpaMMbl BOCIHUTAHUSI.

IHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma «B XHMMHU Bce HHTEPECHO» NETATU3UPYET COACPIKAHUE Kypca BHEYPOUHOM JIEATEILHOCTH, JaeT OJpOOHOE paclpe/ie]IiCHue 4YacoB U Mocie-
JI0BaTENIbHOCTh U3YyYCHHS TEM U PA3JIEIIOB.

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
T0003HATEIFHOCTH ¥ MHTEpeca K XMMHUH, Ha COBEPIICHCTBOBAaHUE YMEHHM, yJaluxcsi 00pamarbes ¢ BEIeCTBAMHU, TPOBOIUTh XUMUYECKUN IKCIIEPUMEHT
C UCIIOJIb30BAaHUEM COBPEMEHHBIX IPUOOPOB U 000PYIOBaHHS IICHTPA 00pa30BaHUS €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOW HarpaBiieHHOCTeH «Touku
poctay.

[Tpu pa3paboTke MporpaMMbl aKIIEHT JENIAJICS Ha BOIIPOCHI, KOTOPBIC B 0a30BOM KypCe XMMUU OCHOBHOM IIKOJIBI PACCMATPUBAIOTCS HEJOCTATOYHO TOJTHO
WM HE pACCMAaTPUBAIOTCA COBCEM. 3aJjaud M YIPaKHEHUS MOAOOpaHbI TaK, YTO 3aHITHUS MO UX OCMBICICHUIO U PEHICHUIO MPOXOAT MO0 MapajienbHO C
HN3Yy4aCMbIM Ha YpOKax MaTcpuajiom, 00 Kak IMOBTOPCHHUC YK ITOJTYUCHHBIX 3HaHUH.

B o0yuenun xumMuu 00JIbIIIOE 3HAYCHUE UMEET dKCIEpUMEHT. B mpoiiecce skcnepuMeHTaIbHONM PaboThl ydaluecsi MpuoOpeTyT OMBIT TMO3HAHUS pPeallb-
HOCTH, SIBJISSFOIIUNCS BOKHBIM 3TAIIOM (DOPMHUPOBAHHS Yy HUX YOEXKICHUN, KOTOPHIC, B CBOIO OYePE/ib, COCTABIIIIOT OCHOBY HAYYHOT'O MHPOBO33peHUs. Pea-
JIM30BaTh YKa3aHHBIC 1IEJTU MTOMOXET OCHAIIEHUE IMIKOJbHOTO KaOMHETa XUMHUH COBPEMEHHBIMHU MPUOOpaMu U 000pyJO0BaHUEM IIEHTpa 00pa30BaHUs €CTe-
CTBEHHO-HAyYHOW U TeXHOJoru4eckor HampaBieHHocTel «Touku pocray. Mcnonb3oBanue obopyaoBanus «Touka pocTay TpH peamu3aluu JTaHHOW MPo-
IpaMMBbI TTIO3BOJIUT CO3J1aTh YCIOBHUS:

* ISl paCIIMPEHUS COAEPIKAHUS MKOJILHOTO XMMHYECKOT0 00pa3oBaHMUs;

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

* 17151 pa3BUTHUS JTUYHOCTH peOEHKA B Mpoliecce 00y4eHUsI XUMUU, €ro CIIOCOOHOCTEH, (POPMUPOBAHUS U YAOBIECTBOPEHHUS COLIMAIBHO 3HAUMMbIX HHTEpE-
COB M TIOTPEOHOCTE;

* JIA pa6OTBI C OjlapéHHI)IMI/I IIKOJbHUKaMHU, OpraHu3aly uX pa3BUTHUA B PA3JIMYHBIX oOJacTax O6p330B3TCJ'IBHOI>i, TBOp‘-IeCKOI\/'I ACATCIIBHOCTH.

KonnuecTBeHHbBIE SKCIICPUMECHTBI MMO3BOJIAT IOJYYAaTh JOCTOBCPHYIO I/IH(i)OpMaIII/IIO O NPOTEKAaHNU TEX HUJINW MHBIX XUMHUYCCKUX ITpOoIEccax, O CBOMCTBax
BemecTB. Ha ocHOBE MOTYYeHHBIX IKCIEPUMEHTAIBHBIX JTAaHHBIX YUallHecs CMOTYT CaMOCTOSITENIFHO JeNaTh BBIBOJIBI, 0000IIaTh pe3yabTaThl, BHISBIAThH
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OYAET CIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAIIUN O0yUEHUS IIKOJILHUKOB.

AKTYaJlbHOCTh MIPOTPAMMBI B TOM, YTO OHA CO3JIa€T YCIOBHS Ui COIMAIBHOTO, KYJIBTYPHOTO U MPOQPECCHOHATBHOTO CaMOOIPEIeICHHs], TBOPUECKON
camMopealln3aly JHYHOCTH PeOEHKA, Pa3BUTHUS Y O0yUaIOIUXCsl €CTECTBEHHO-HAYUYHOM, MaTeMaTHUeCKOH, MH(POPMAIIMOHHOW TPaMOTHOCTH, (popmupoBa-
HUSL KPUTHYECKOTO M KPEaTUBHOTO MBIIIJICHHS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOW HAMPABICHHOCTU. 3HAHUS U YMEHUsS, HEOOXOAMMbIE



JUISL OpTaHHU3AINH UCCIICIOBATEILCKON IEATEIBHOCTH, B OYAYIIeM CTaHYT OCHOBOW JJIsI OPTaHU3AIMHA HAYyIHO-UCCIIEI0OBATENbCKON AEITETbHOCTH B BY3aX,
KOJUJIEJKAX, TEXHUKYyMax U T.J.

OHUM W3 OCHOBHBIX MPUHIIUIIOB IMOCTPOCHUS MPOTPAMMBI SIBJIIETCS MPUHIIMIT JTOCTYIMHOCTU. DKCIEPUMEHTAIbHBIC JIAHHBIC, MOJYyYEHHbIE yUalTUMUCA
IIPY BBIMOJHEHUHU KOJMYECTBEHHBIX OMBITOB, MO3BOJAT YYAUIMMCSI CAMOCTOSTENIBHO JI€JIaTh BBIBOJbI, BBISBIATH 3aKOHOMEPHOCTHU. [10AX0/1b1, 3aJI0/KEHHBIE B
coJiepKaHUE MPOTPaMMBI Kypca, CO3/1al0T HEOOXOAMMBIC YCJIOBHSI JUIsl CHCTEMHOT'O YCBOCHHS YYAIIUMKCS OCHOB HAYKH, JJII 00€CIIeueHUs pa3BUBAIOIIETO
1 BOCHUTBIBAIOIIETO BO3JICHCTBHS 00yUeHHUs Ha JIMYHOCTH ydarierocs. @opmupyemMble 3HaHUS TOJDKHBI CTaTh OCHOBOM CHCTEMBbI YOCKICHUH IIKOJIbHHKA,
[IEHTPAIBHBIM SIPOM €r0 HAYYHOTO MUPOBO33PEHHS.

IEJIA ¥ 3ATAYU

K HanpaBieHuio nepBoCcTENeHHON 3HAYMMOCTH IIPU peann3alnuu o0pa3oBaTeabHbIX QYHKIMNA npeamera « XUMUs» TPaJAULMOHHO OTHOCAT (hOpMUpPOBaHUE
3HaHUI OCHOB XMMHYECKON HAayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON AEATEIIbHOCTH YEJIOBEKa U KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphl. 3a/laya MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUH — Ba)KHEHIINX (aKTOB, OHATUH, 3aKOHOB U TEOpEeTHUYE-
CKHUX IOJIO’KEHHH, JOCTYIHBIX 0000IEHNI MUPOBO33PEHUECKOIO XapaKTepa, si3blka HayKH, 3HAHUH O HayYHBIX METOJIaX U3YUYEHHs BEIIECTB U XUMUYECKUX
peakwii, a Takke B (POPMUPOBAHUN U PA3BUTHH YMEHHUH U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C IUNITAHMPOBAHUEM, HAOIIOICHHEM U MPOBEIACHUEM XUMHU-
YEeCKOT0 9KCIIEPUMEHTA, COOIOICHIEM ITPaBUJI O€301acHOT0 OOPAIICHHUS C BEIECTBAMH B ITOBCETHEBHOMN JKHU3HU.

Hapsny ¢ oTum nenm uzydeHus mpeaMera B MporpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C YYETOM HOBBIX IMPUOPUTETOB B CUCTEME OCHOBHOTO OOIIIEro
obpazoBanus. CeronHsi B 00pa3oBaHUU 0CO00 3HAYMMOM MPU3HAETCS HANPABIEHHOCTh O0YYCHHS HA Pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH, (pOpMUpOBaHHE
e€ MHTeJJIeKTa U oOuiel KynbTypbsl. OOydeHHe YMEHHIO YUMTHCS M MPOJIOJKATh CBOE 00pa30BaHUE CAMOCTOSITENIbHO CTAHOBUTCS OAHOM M3 Ba)kKHeEMIINX
¢byHKIMN y4eOHBIX TPEIMETOB.

B cBsi3M ¢ 3TUM NpH U3YYEHUU XUMUH B OCHOBHOH ILIKOJIE JOMUHMpYIOLIee 3HaUeHNe PUOOPEIH TaKue LeH, Kak:

(dbopMHpOBaHNE WHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY HPUHATHIO PELICHUH, CIO-
COOHOM aJanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM >KU3HU;

HAIpaBJICHHOCTh O0YYEHHUSI Ha CUCTEMaTHUECKOe MPUOOIICHNE YJaIIUXCsl K CaMOCTOSTEIBHOM MMO3HABATEIBHOMN NIESITENFHOCTH, HAYYHBIM METOAaM TI0-
3HaHUS, HOPMUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEW K XHMUH;

obecrieueHne yciaoBHi, CIOCOOCTBYIONIUX MPHUOOPETEHUIO O0YUYaIOIIUMHUCS OMBITa PA3HOOOPAa3HOU NEATETLHOCTH, TTO3HAHUS U CAMOIIO3HAHMS, KITIOYe-
BBIX HaBBIKOB (KITIOYEBBIX KOMITETEHIIHI), IMEIOIINX YHHBEPCATEHOE 3HAUCHHUE [T PA3INYHBIX BUIOB JICATEILHOCTH;

dopmHpoBaHnEe YMEHUI OOBSICHATH M OLICHUBATH SIBIICHUS OKPY)KAIOIIET0 MUPa Ha OCHOBAaHWU 3HAHHUH U OMBITA, TOJyYSHHBIX IPU U3yYEHUN XUMUH;

dopmupoBaHre y 00ydarOUIMXCsl TYMaHUCTUYECKUX OTHOILIEHHUH, MTOHUMAHUS LIEHHOCTH XMMUYECKUX 3HAHUH Ul BBIPAOOTKH 3KOJOTMUYECKH 1€J1ec000-
Pa3HOro MOBEJICHUS B OBITY U TPY/IOBOU JAEATEIBHOCTHU B IIEISIX COXPAHEHHS CBOETO 3/I0POBbs U OKpY KaroIlel IpUpOaHOi cpe/bl;

pa3BUTHE MOTHUBALIMU K 00YyYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHUS OOIIEUEIOBEUECKUX IEHHOCTEH, TOTOBHO-
CTH K OCO3HAaHHOMY BBIOOpY Mo Ui U HANpPaBICHHOCTH JajbHeiIero o0yueHus.



COJEP/KAHUE KYPCA

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

3HAKOMCTBO C OCHOBHBIMU METOJaMU HAyKU. DKCHEPUMEHTAIbHBIE OCHOBBI XMUMUU. 3HAKOMCTBO HIKOJILHUKOB C OCHOBHBIMH METOJAaMHU HCCJIEIOBAHUS U
000pyIOBaHUEM IIEHTPA 00Pa30BaHUS €CTECTBEHHO-HAYYHON M TEXHOJOTUYECKON HarpaBieHHOCTel «Touku poctay. [IpaBuia moBeneHus: B KAOMHETE XU-
Muu. BBoanblil uncrpykrax. [IpeacrapieHne o TOYHOCTH U3MEpPEHUN HUQPPOBBIX JATYMKOB M aHAIOTOBBIX IpubopoB. [IpencraBieHue o temieparype
IJIaBJICHUS, OOPaTUMOCTH ILJIABJICHUS U KPUCTAILIIM3AIUY.

[Tpaktuyeckas pabora Ne 1 «/3ydeHne CTpoeHUs IIIaAMEHIY.

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

Jlaboparopusiii onbIT Ne 2 «M3mMepeHune TemnepaTypbl KUIIEHHs BOJbI C IOMOIIBIO TaTYMKA TEMIIEPATYPbl 1 TEPMOMETPAY.
Jlaboparopusriii onbiT Ne 3 «OmnpeneneHue TeMIeparypsl MIaBICHUS U KPUCTAUIA3AMA METaIIIa.

PA3IEJI 2. TEPBOHAYAJIbHBIE XUMWYECKMUE ITOHATHA (8 YACOB)

HemHuoro u3 ucropun xumuu. XvMus B4epa, cerojHs, 3aBTpa. IIpocTeie u ciioxkHble BemecTBa. OU3NYECKHE U XUMUYECKHE CBOWCTBA BEIIECTB. YHCTHIE
BeulecTBa U cMecu. OTiau4Ke YUCThIX BEIIECTB OT cMeceil. CiocoObl pasfenenus cMeceil. 3aKOH COXpaHEHUsI MacChl BEIIECTB.

[IpaxTnueckas padora Ne 2 «CriocoObl pa3feneHust cMecei».

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

JleMOHCTpannoHHbIN SKcriepuMEHT Ne 1 «3akoH coOXpaHEHMsI MacChl BEIIECTB.

PA3/IEJI 3. PACTBOPBI (6 HACOB)

[TonsiTvie 0 pacTBOpax: ONpENEIIEHHE PacCTBOPOB, PACTBOPUTEIHN, PACTBOPUMOCTH, Kiaccuukauus pacTBopoB. Kpucramnoruaparel. BeipamuBanue kpu-
ctayioB. CriocoObl BBIPaKEHUSI KOHIIEHTPALMU PacTBOPOB: MaccoBas J0JIsl PACTBOPEHHOIO BELIECTBA, MOJIIpHAs KOHIIEHTPALHsI.

[Tpaktuueckas padota Ne 3 «OmnpeneneHue KOHIIEHTPAIIUU BEIIECTB KOJOPUMETPUUECKUM IO KaTMOPOBOYHOMY TpaPuKy».

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

JlaGopatopusiii onbIT Ne 6 «Habmrogenune 3a pocToM KPUCTAIIIOB.

JlaGopatopuslii onbIT Ne 7 «IlepechIieHHbIH pacTBOP».

JlaGopatopusliit onbIT Ne 8 «OnpeneneHne TeMrepaTypsl pa3ioKeHUs] KpUCTAJUIOTUIpATay.

PA3AEJ 4. XUMMWYECKUE PEAKIIUU (7 YACOB)

Xumunyeckue peakuuu. [lpusnHaku xumuueckux peakiuil. Kinaccudukanus XuMudeckux peakiuil Mo pa3IuyHbIM MpU3HaKaM. Peakuuu coenuHeHUs, pa3-
JIO’KEHUS, 3aMeIlleHns, 0OMeHa, HeUTpalu3aluu.

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

Jlab6oparopusiit onbiT Ne 10 «Peaknust 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».
Jlaboparopusrit onbiT Ne 14 «Peakius 3aMeieHus: BOJOPOAa KalblueM (HaTpUEM, TUTHEM) B BOZCH.
Jlabopartopublii onbiT Ne 15 «Peakiius oOMeHa Mex 1y KapOOHATOM KaJIBITUS M COJITHON KUCITIOTOM.
Jlabopatopusblii onbIT Ne 16 «Peakiiust oOMeHa MeXay XJI0PUI0M Oapusi U CEPHOU KHCIOTOMN.

Jlabopartopusplii onbIT Ne 17 «Peakuusi HEUTpamu3amum

JleMoHCTpannOHHBIN SKcriepuMeHT Ne 2 «Bplienenre 1 norioiieHue Temia — Mpu3HaK XUMHUYECKOH peakium.

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPTAHUYECKNX COEJUHEHUM (5 YACOB)

Knaccudukanus Heopranudeckux coequHeHuil. OKCHIIBI — COCTaB, HOMEHKJIATypa, Kiaccuukanus, XuMHIeckie cBorucTBa. IloHsATHE 0 THAPOKCHIAX —
KHMCIIOTax U ocHOBaHuUsX. Ha3Banus u cocraB ocHoBanuil. l[€noun, ux cBoiicTBa 1 criocoObl nosyueHusi. HepactBopumMble OCHOBaHUS, UX CBOWCTBA U CIIO-
coObI noryuenust. OKCUABI M TUIPOKCUIBI, 00Taaomue ampoTepHbIMUA cBorcTBaMuU. Kiaccudukanus KUCIoT (B TOM YKCIIe OpraHuYecKue 1 Heopranuye-
CKHe), UX COCTaB, HOMEHKIIaTypa. O01ue XuMUYecKrue CBOMCTBa KUCIOT. Psin aktuBHOCTH MeTaiuioB. CocTaB, HOMEHKIIATypa COJei, MpaBuiia COCTaBIICHUS
dbopmyn coneit. XuMHUECKHUE CBOICTBA COJIEH.

[TpakTuueckas pabora Ne 4 «[lomyueHrne MEIHOTO Kymmopocay.

JlaGopatopuslii onbIT Ne 18 «Ompenenenue cocraBa BO3Iyxa.

Jlabopartopusiit onbiT Ne 19 «Onpenenenue pH pa3nuuHbIx cpeay.

Jlaboparopusiit onbiT Ne 20 «OmnpeneneHue KUCIOTHOCTH MTOYBY.

Hemonctpannonubiit sxcriepuMeHT Ne 3 «OcHoBanusd. TenmoBoit 3 ekt peakiuu rupoKCHaa HATPUS C YTIACKUCIBIM Ta30M».

PA3JIEJI 6. XUMUWYECKAS CBSI3b (2 HUACA)

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

JlemoHcTpannoHHbIN SKcniepuMeHT Ne 4 «Temneparypa Iu1aBjIeHus BELIECTB ¢ Pa3HBIMU TUIIAMH KPUCTAJUNIMYECKUX PEIIETOK



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3y/abTaThl

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

* OIIpeJIeIIEHNE MOTUBALIMY U3YYeHMs y1eOHOro MaTepuaa;

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

* IIOBBILICHNE CBOEr0 00Pa30BaTEIBLHOIO YPOBHS U YPOBHSA FOTOBHOCTU K M3YYE€HHUIO OCHOBHBIX HCTOPUYECKUX COOBITHI, CBA3aHHBIX C PA3BUTHUEM XUMHHU
M 00ILIECTBA;

* 3HaHUE NPaBWJI IIOBEJICHUS B UYPE3BbIYAMHBIX CUTYaLUAX;

* OIICHWBAHUE COIMATIBHON 3HAYUMOCTH MPO(ECCHIA, CBI3aHHBIX C XUMUEIH;

* BIIaJICHUE MTPaBHJIAMH 0€3011acHOT0 OOPAIICHUS C XUMHYECKIMH BEIIECTBAMH U 000PYAOBaHUEM, IPOSBICHUE SKOIOTUIECKON KYIbTYPHI.

MeTanpeaMeTHble pe3yJbTaThl

PerynstuBHbie

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

* [[eJIenoaraHye, BKJItoYasi OCTaHOBKY HOBBIX IiesieH, IpeoOpa3oBaHue MPAKTUYECKOM 3a/1aud B IO3HABATENIbHYIO, CAMOCTOSITENIbHBIN aHAIN3 YCIIOBHM
JOCTHIKEHUS LI€IM Ha OCHOBE YU€Ta BBIJICJICHHBIX YUUTEJIEM OPUEHTHPOB JEHCTBUS B HOBOM YU€OHOM MaTepuae;

* IJJAHUPOBAHUE MTYTU JOCTHXKEHUS LIENeH;

* yCTaHaBJIEHHUE LIE€JIEBBIX IPUOPUTETOB, BbIICTICHNE AIbTEPHATUBHBIX CIIOCOOOB JOCTHKEHUS 11€IM U BBIOOP Haubosee 3¢ppekTuBHOrO crnocoba;

* YMEHHE CaMOCTOATEIbHO KOHTPOJIMPOBATh CBOE BPEMSI U YIIPABIIATH UM;

* YMEHHE IPUHUMATH PEHICHHUS B TIPOOIEMHON CUTYaIIHH;

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

* opranu3zaius pado4ero MecTa Mpy BBIMOJTHEHUH XUMHYECKOI0 AKCIIEPUMEHTA;

* IPOTHO3UPOBAHUE PE3YJILTATOB 00yUEHHsI, OLIECHHBAaHUE YCBOCHHOI'O0 MaTepuala, OlleHKa KauyecTBa U YPOBHS MOJIyYE€HHBIX 3HAHUH, KOPPEKLHU S TUIaHa U
crniocoba aecTBUs IpU HEOOXOTUMOCTH.

ITo3HaBaTesbHbIE

OOyuarouuiics HOIYIUT BO3MOXKHOCTH [T (POPMUPOBAHUS CIIETYIOLINX O3HABATENbHBIX Y'Y I1:

* ITOVICK W BBIJIEJICHUE WH(POPMAIIHH;

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

* BbIOOp Hanbosiee 3pEeKTUBHBIX CIIOCOOOB PEIICHU 33a/1a4H B 3aBUCMOCTH OT KOHKPETHBIX YCIOBUH;

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

* CAMOCTOSATENIBHOE CO3/IaHUE AJITOPUTMA JESITEIbHOCTH MIPU PELICHUHU MPOOJIEM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa;
* YMEHHUS XapaKTepU30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO U CBOUCTBAM;

* OMMCHIBAaHUE CBOWCTB: TBEPABIX, )KUKUX, Ta3000pa3HbIX BEIIECTB, BBIJICICHNE UX CYILIECTBEHHbIX IPU3HAKOB,;



* N300pakKeHNE COCTaBa MPOCTEHIINX BEIIECTB C MOMOIILI0 XUMUYECKUX (OPMYIT U CYITHOCTH XUMHUYECKHUX PEAKIUI C MOMOIIBI0 XUMHUYECKUX YpaBHe-
HUM;

* IpOBe/ICHHE HAOJIIOJCHHM, ONMMCAHNE MTPU3HAKOB U YCJIOBHM TEUCHHUS XUMUYECKUX PEAKIMM, BHIMOJHEHNE XUMUYECKOT0 SKCIEPUMEHTA, BBIBOABI HA
OCHOBE aHaJIM3a HAOJIIOICHUH 32 IKCIIEPUMEHTOM, PEIISHUE 3a1a4, MOTyIeHHEe XUMUIECKOW HH(POPMAITUU U3 PA3IMYHBIX HCTOYHUKOB;

* YMEHHE OPTaHU30BBIBATh UCCIICIOBAHUE C LIETIbIO TPOBEPKHU TUIIOTES;

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

* YMEHHE 0OBEKTUBHO OIICHUBATh HH(POPMAIIUIO O BEIIECTBAX U XMMUYECKUX MPOIECCaX, KPUTHIECKH OTHOCUTBCS K TICEBJOHAYYHOW HH(POPMAIIHH.

KoMMyHUKATUBHBIC

OOyuaronuiicss HOTYIUT BO3MOXKHOCTH JUTS (DOPMUPOBAHHS CIEAYIOIIMX KOMMYHUKATUBHBIX Y'Y J1:

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

* aJIEKBATHOE MCIIOJIB30BAHUE PEUEBBIX CPEJCTB /ISl YUACTHS B AUCKYCCHH M apTyMEHTALlMU CBOCH MO3UIMH, YMEHUE TPEACTABIATh KOHKPETHOE COJIep-
’KaHUE C COOOIICHNEM €T0 B MMCHbMEHHOM U YCTHOHM opMe, olpeesieHie crnoco00B B3aMMOACHCTBUS, COTPYIHHUYECTBO B IIOMCKE U cOOpe MHPOpMAIHH;

* omnpezeeHue croco00B B3aMMO/ICHCTBUS, COTPYAHUYECTBO B MOKMCKE U cOOpe MHPOPMAIMHY, y4acTHe B JHAJIOre, INIAHUPOBaHHE OOIIMX CIIocOO0B pa-
OO0TBI, IPOSBIICHUE YBAXXUTEIHHOTO OTHOIICHHS K IPYTUM YYaIIUMCS;

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

* YMEHHSI YYUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPAMHAIIMN PA3IMYHbIX TIO3UIUH B COTPYIHUYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHE W TIO3HMIHUIO, ApTYMEHTUPOBATh U KOOPIAWHUPOBATH €€ ¢ MO3UIUAMHU MAPTHEPOB B COTPYAHUYECTBE MPHU BhIpa-
00TKe OOIIETO PEIICHUs] B COBMECTHOM JIEITEIbHOCTH;

* OCYIIECTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYJTHHYECTBE HEOOXOAUMYIO B3aHMOTIOMOIITH;

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

* UICTIOJIb30BaTh A/I€KBAaTHBIE SI3BIKOBBIE CPEJICTBA Il OTOOPAKEHUSI CBOMX YYBCTB, MBICIIEH, MOTHBOB M MOTPEOHOCTEN; 0TOOpakaTh B peun (OMHCaHue,
00BsSICHEHHE) COJIepKaHNE COBEpILIAEMbIX AEHCTBUM, Kak B (hopMe IPOMKON COLMAIIM3UPOBAHHON peuH, Tak U B (hopMe BHYTPEHHEN peuH;

* pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIETEHLIUIO, UCIOJIb3Yys CPEACTBA YCTHOW M MUCHbMEHHOW KOMMYHHUKAIIMHU MIPH paboTe ¢ TEKCTaMu y4eOHHKa U J10-
MOJTHUTEIBHOM TUTEpaTypoi, CIPaBOUYHBIMU TAOJIUIAMHU, MTPOSBIATh TOTOBHOCTh K YBaXXEHHUIO MHOM TOUYKHU 3pEHMS MPU OOCYXJAEHUU PE3yIbTaTOB BHINOJ-
HEHHOI paboThI.

IIpeamMeTHbIe pe3yabTaThl

OO0yuaromuiicss HayYuTCs:

* IPUMEHSATH OCHOBHBIE METOIBI TIO3HAHMS: HA0III0ICHHEe, H3MEPEHHE, SKCIIEPHMEHT;

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

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

* pa3nuyaTh XMMUYECKHE U (PU3UUECKUE SIBIICHUS, HAa3bIBATh PU3HAKU U YCIOBHS MIPOTEKAHUS XMMUYECKUX PeaKIuii;
* coOro/1aTh MpaBuiia 6€301acHoi paboThI IPH MPOBEIECHUH OIBITOB;

* [10JIb30BAThCA J1a0OPATOPHBIM 000PYIOBAHUEM H MTOCYIOM;



* IOJTy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepu30BaTh (PU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COSAMHEHHIA, IPOBOAUTE OMBITHI, TOITBEPKIAIONINE XU-
MUYECKUE CBOKWCTBA N3YUYCHHBIX KJIACCOB HEOPTaHUYECKHX BEIICCTB;

* PACKpBIBATh CMBICII TOHATHS «PACTBOPY, BEIYUCIIATH MAaCCOBYIO JOJ0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPeIeIEHHON Mac-
COBOI1 J10JIeH PacTBOPEHHOTO BEIIECTBA;

* XapaKTepU30BaTh 3aBUCHMOCTh (PU3NYECKHUX CBOWCTB BEHIECTB OT THUIIA KPUCTAJUIMYCCKON PEIMIETKH, ONMPEALNIATh BUJ XMMHUYECKOW CBSI3H B HEOPIaHU-
YECKHUX COCIMHCHHSX;

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

* IPaMOTHO 00paIIaThCs C BEMIECTBAMHU B MTOBCEHEBHOMN KH3HU.

Obyyarowuicss NOIYYUm 803MONCHOCHb HAYUUMbBCSL:

* BBIBUTATh M TIPOBEPATH IKCIIEPUMEHTAILHO THITOTE3bI O XMMHUYSCKUX CBOMCTBAX BEIISCTB HA OCHOBE MX COCTaBa M CTPOCHUS, HX CIIOCOOHOCTH BCTY-
MaTh B XUMUYECKUE PEAKIIMH, O XapaKTepe U MPOIYyKTaX Pa3IMUHBIX XUMUYCCKUX PEaKIINii;

* XapaKTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHUIO M CBOMCTBaM, YCTaHABIMBATh TPUYHMHHO-CIICICTBEHHBIE CBSI3M MEX/Y IAaHHBIMHU XapaKTEPHCTUKAMHU
BEIIIECTBA;

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

* UCIIOJIB30BaTh MPHOOPETEHHBIC KIIIOUEBBIC KOMIICTCHIIMU MPU BBIIIOJHEHUU MPOEKTOB M PEUICHUU Y4€OHO-HCCIIEIOBATEILCKUX 3aad M0 U3yYCHHIO
CBOWCTB, CITIOCOOOB TOJIYYCHHUS U PACIIO3HABAHUS BEIICCTB;

* 00OBEKTHBHO OIICHUBATHh MH()OPMAIIHIO O BEIIECTBAX M XUMHUYECKHUX IPOIECCax;

* 0CO3HABATh 3HAYCHHUE TCOPETHUSCKUX 3HAHUHN 110 XUMHUH TS TPAKTHICCKOH JIeITeTLHOCTH YEJIOBEKa;

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

MOHUMATh HEOOXOJUMOCTh COOTIOACHHUSI IPEANUCAHUH, TPEATIaraeéMbIX B MHCTPYKIIUAX IO UCTIOIB30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHHU U JIP.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammeHoBaHue KosnyecTBO 4acoB Ili1anupyemble pe3yJibTaThl JuaexkTpoHHble (HU(pPOBbHIE)
n/m | pa3aejaoB U TeM o0pa3oBaTesibHbIE pecypchbl

BCero | mpakTu- | Jado- | JAeMOHCTpa-

NPOrpaMMmbl
YyecKue | parop- HHUOHHbIE
padoThI HbIe IKCIIepPH-
ONBITHI MEHTbI

1 | Merons! 1mo3Ha- 6 1 3 0 Ornpenenarb BO3MOXKHOCTh TIpoBene- | MaTepualbHO-TEXHUYECKas

HHSA B XUMHUHU

HUS pEaKIUi M IPOILECCOB, TPeOyro-
IIMX HarpeBaHusl.

YMenne BeIOMpaTh MPUOOPHI IS TIPO-
BEJCHUS M3MEPEHUH, TpeOyromux
TOYHOCTH IOKa3aHUi.

3HaTh NPOLECCHI, MPOTEKAIOIUE IPH
IUIaBJICHUN BEILECTB U UX KPUCTAJLIH-
3aIUH.

Ymenune paboraTh ¢ 000pyIOBaHHEM
LEeHTpa 00pa3oBaHUsl E€CTECTBEHHO-
Hay4YHOU M TEXHOJOTMYECKOW HaIlpaB-
neHHocTel «Touku pocray.

YMeHue mosb30BaThCcsl HarpeBaTellb-
HBIMHU PUOOpaMHU.

[InanupoBaTh M OCYLIECTBIISATH Ha
IIPAKTUKE XWMHUYECKUE DSKCIIEpPUMEH-
Thbl, TPOBOJUTH HAOIIOAEHUS, JIeNaTh
BBIBOJIBI 110 pEe3yJbTaTaM dKCIIEpH-
MEHTA.

CrnenmoBaTh mpaBujiiaM 0€30MacHOM pa-
00Thl B 1a00OpaTOpUU IMPH HUCHOJB30-
BaHUHM XUMHUYECKOU MOCYIBI U 000py-
JIOBaHUS, a TaKXKe MpaBuiaM ooOpaiie-
HUS C TOPIOYMMU BEIIECTBAMU

B OBITY

6a3a nentpa «Touka pocTtay.
DNEKTPOHHBIE TPE3EHTALNH.
Caiir  ®OUIIN. OTKpHITHIIT
OaHk 3amanuii 1uist PopMuUpo-
BaHUS €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti
Caiitr Enunas koJuiexkius

nudpoBbIX 00pa30BaTEIHLHBIX
PeCypcoB. http://school-
collection.edu.ru/catalog
Caiir @enepalbHbBII LIEHTP
UH(POPMALIMOHHO-
00pa30oBaTeNbHBIX PECYPCOB.
http://fcior.edu.ru/
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IIepBoHavasbHbIE
XUMUYECKHUE T10-
HATUSA

YMeTb OTIu4aTh BOJOIPOBOIHYIO BO-
Iy OT JAWCTHUIMPOBAHHOM, 3HATH, MO-
yeMy JUIs TPOBEACHUS SKCIIEPUMEHTOB
HCIOJIB3YIOT JAUCTUIUIMPOBAHHYIO BO-
ny.

YMmeTh oTnnyarh Gu3nYecKue mporec-
CBbl OT XUMUYECKHUX PE aKIIHH.

3HaTh, YTO NPU MPOTEKAHUH PEaKLUI
MOJICKYJIbl BEIIECTB pa3pylIaloTCcs, a
aTOMBI COXPAHSIOTCS (U1 BEIIECTB C
MOJICKYJISIPHBIM CTPOCHHUEM ).

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

Ymenue paboraTh ¢ 000pyIOBaHUEM
[eHTpa 00pa3oBaHUsl ECTECTBEHHO-
HAay4YHOU M TEXHOJOTMYECKOW HaIlpaB-
neHHocTel «Touku pocray.
[ImanupoBaTh H OCYIIECTBIISATH Ha
NPaKTUKEe XUMHUYECKHE DKCIIEPUMEH-
Thbl, TPOBOJUTH HAOIIOAEHUS, JIeNaTh
BBIBOJIBI 110 pe3yJibTaTaM JKCIEepH-
MEHTA.

CnenoBath nmpaBuiaM Oe30MacHOl pa-
00TBl B 1a0OpaTOpUU TPH HCIOIB30-
BaHUHM XMUMHYECKOW TOCYABI U 000py-
JIOBaHUsA, a TaKKe MpaBuiIaM olparie-
HUS C TOPIOYMMH BEIIECTBAMU B OBITY

MarepuanbHO-TeXHUYECKAs
0a3a nentpa «Touka pocTtay.
DNEKTPOHHBIE NTPE3ECHTALNH.
Caiit  OUIINA. OTKpHITHII
OaHk 3amanuii st popMupo-
BaHMsI €CTECTBCHHO-HAYYHOU
TPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr Enunag KkoJiexkus
M (poBBIX 00pa30BaTEILHBIX
pecypcoB. http://school-
collection.edu.ru/catalog
Caiit ®enepalnbHbIi IIEHTP

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

PactBops!

HMeTs mpencTaBiieHUe O pa3HOU 3aBU-
CUMOCTH PACTBOPUMOCTH BEILECTB OT
TEMIIEPaTypBl.

YMeTb ucnonb30BaTh HUPPOBOA MHUK-
pOCKOIl Uil U3y4eHHUs (OpPMBI KpHU-

MarepuaabHO-TEXHHUECKas
6a3a uentpa «Touka poctay.
DJEeKTPOHHBIE MTPE3CHTALUH.
Caiitr  ®OUIIN. OTKpHBITHIIT
OaHk 3amanuii 11t popmMupo-
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CTaJUIOB.
HMMers mnpencraBieHUE O PA3IU4YHOU
HACBHIIIEHHOCTH pacTBOpa pacTBOpsie-
MBIM BEILECTBOM.

YMeTb ompenesiaTe KOHLUEHTPAIHIO
pacTBOpa, UCHOJIb3YsI HHCTPYKIIMIO.
3HaTh CIIOCOOHOCTb KpUCTAJIOTUApa-
TOB pa3pyIIaThCs IPH HarPEBaHHH.
Ymenue paboraTh ¢ 000pyIOBaHHEM
IeHTpa o00pa3oBaHUs ECTECTBEHHO-
HAay4YHOU M TEXHOJOTMYECKOW HaIlpaB-
nenHocrel «Touku poctay.
[InanupoBaTh M OCYILECTBIISATH Ha
INPAaKTUKE XHUMHUYECKUE SKCIIEPUMEH-
Thbl, IPOBOJUTH HAOIIOACHUS, J1eNaTh
BBIBOJIbI [0 pe3yJibTaTaM 3KCIEepH-
MEHTA.

CrnenmoBaTh TmpaBujaM 0€30MacHOM pa-
00TBI B 1a00OpaTOpUU TMPH HCIOIB30-
BaHUHM XMMHYECKOW TOCYABl U 000py-
JIOBaHUS, a TaKXKe MpaBuiaM obOpaiie-
HUS C TOPIOYMMHU BEILIECTBaMU B OBITY

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

Caitr Enunas koJuieknus

u(POBBIX 00pa30BaATEIBHBIX

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

Caiit ®DenepalibHbIIl LIEHTP

nH(pOpMaIMOHHO-
00pa30BaTeNbHBIX PECYPCOB.
http://fcior.edu.ru/

XUMHYECKUE pe-
aKIIuu

Mcnonb30BaTh XMMHUYECKYIO CHMBO-
JUKY JUIsl cocTaBlieHHs (OpMys Be-
IIECTB, MOJIEKYJISIPHBIX ypaBHEHUI
XUMHYECKHUX PEAKIIHM.

ITonnmarts CYILIHOCTh rporecca
HEeHTpanu3auy U NpUMEHSTh MPOLECC
HEeHTpanu3auy Ha MpakTHKE.

Ymenue paboraTh ¢ 000pyIOBaHHEM
IEeHTpa 00pa3oBaHUs E€CTECTBEHHO-
HAYYHOH M TEeXHOJOTMYECKOW Harpas-
neHHocTtell «Touku poctay.

MartepuaabHO-TEXHUYECKAS
0a3a nentpa «Touka pocTtay.
DNEeKTPOHHBIE MTPE3EHTALUH.
Caiir  OUIIN. OTKpeITHIN
OaHk 3amanuii st popmMupo-
BaHUS E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti
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[InanupoBaTh ¥ OCYIIECTBISITH Ha
MPAKTUKE XUMHUYECKUE OSKCIICPUMEH-
ThI, POBOJUTHh HAOIIOACHUS, ICNaTh
BBIBOJIBI 110 pe3yJbTaTaM dKCIIEpH-
MEHTA.

CreoBaTh mpaBujaM 0€30MacHOM pa-
00Thl B 1a00paTOpUU IMPH HUCHOIB30-
BaHWU XMMHYECKON MOCYABI U 000py-
JIOBAHMsI, a TaKXKe MpaBUJIaM obparie-
HUS C TOPIOYMMU BEIIECTBAMU B OBITY

Caiitr Enunagd KoJIIEKIHA
U POBBIX 00pa30BaTEIBHBIX
pecypcoB. http://school-
collection.edu.ru/catalog
Caiit ®enepanbHbli IEHTP
nH(}OpMaIMOHHO-
00pa3oBaTeNbHBIX PECYpPCOB.
http://fcior.edu.ru/

OCHOBHBIE KJI1ac-
Chl HCOpPTaHUYE-
CKUX COCIUHEHUN

KrnaccudumupoBats wu3ydaembie Be-
LIECTBA 10 COCTaBY U CBOMCTBAM.
3HaTh OOBEMHYIO JIOJIO COCTaBHBIX
yacTer BO3yXa.

YMeTh NpOBOIUTH NMPOCTEHUIINE CHH-
T€3bl HEOPraHUYECKUX BEIIECTB C HC-
[10JIb30BAHNEM MHCTPYKIUH.

YwMmets onpenenats pH pacTBopos.
IIpuMeHATh YMEHHS 1O OINPEIECICHUIO
pH B mpakTH4YeCKON NEATENBHOCTH.
YMeTp  omnpenensaTe  KHCIOTHOCTh
IIOYB.

ITporHo3upoBaTh CBOICTBA BELIECTB
HAa OCHOBE OOIIMX XHUMHYECKHX
CBOMCTB M3YYEHHBIX KJIacCOB/TPYII
BEIIECTB, K KOTOPbIM OHU OTHOCSITCSI.
YMenue paboraTh ¢ 000pyIOBaHUEM
HEeHTpa 00pa3oBaHUs ECTECTBEHHO-
HAay4YHOW M TEXHOJIOTMUECKOM HaIpas-
neHHocTel «Touku pocray.
[InanupoBaTh M OCYLIECTBIISITH Ha
IIPAKTUKE XHMHUYECKUE DSKCIIEPUMEH-
Thl, MPOBOJUTH HAONIOAEHUA, AENaTh

MarepuanbHO-TEXHUYECKAs
0a3a nentpa «Touka pocTay.
DIIEKTPOHHBIE PE3EHTALUY.
Caitr  OUIIN. OTKphITHIN
OaHk 3amaHuii st popMupo-
BaHUSI €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr Enunag koJmiexkius
U(PPOBBIX 00pa30BaTEIbHBIX
pecypcoB. http://school-
collection.edu.ru/catalog
Caiitr ®enepanbHbIl LEHTP

nH(}OPMALIMOHHO-
00pa3oBaTeNbHBIX PECypPCOB.
http://fcior.edu.ru/
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BBIBOABI 110 pe3yJibTaTaM JKCIEpH-
MEHTA.
CrnenoBarp npaBuiaM 0e30MacHOM pa-
00THI B 1a0OpaTOPUM MPH HCIOJB30-
BaHMU XUMHYECKOH MOCYIBI U 000pY-
JIOBaHMSA, a TaKKe IpaBuiaM oOparie-
HUSI C TOPIOYMMH BEILIECTBAMH B OBITY

6 | Xumuueckas 2 0 OnpenensaTb BUJ XUMUYECKON CBsI3U B | MaTepuanbHO-TeXHUYECKas

CBSI3b COCZIMHEHUHU. 6a3a nentpa «Touka pocTtay.
[Toka3ath 3aBHCHMOCTh (DU3NYECKUX | DJIEKTPOHHBIEC MTPE3CHTAIHH.
cBoiicTB BemecTB OoT Tuna xumuue- | Caiir  OUIIM.  OtkpbIThIi
CKOM CBSI3M. OaHK 3amaHuil 11 GopMUpo-
VYMeHne paboTaTte ¢ 00OPYZOBaHHEM | BaHUS €CTECTBEHHO-HAYyYHOMH
IEeHTpa O00pa30BaHHs E€CTECTBEHHO- | TPAMOTHOCTH.
HAyYHOU M TEXHOJIOTHYECKOW Hampas- | https:/fipi.ru/otkrytyy-bank-
nennoctel «Touku poctay. zadaniy-dlya-otsenki-
[lnanupoBaTh W OCYIIECTBISATH Ha | yestestvennonauchnoy-
NpaKTHKe XHMHUYECKHE SKCIepUMEH- | gramotnosti
TBI, TIPOBOJUTH HaOmromeHus, nenath | Cadt EnuHas — KOJDIEKIHS
BBIBOJIbI II0 pe3ysibTaTaM »JKCIEepHU- | HUPPOBBIX 00pa3oBaTEIbHBIX
MEHTa. pecypcos. http://school-
CnenoBath npaBuiam Oe3omnacHoit pa- | collection.edu.ru/catalog
60Tbl B nabopatopuu npu Hcnons3o- | Cailt ®DenepanbHblil LEHTP
BaHMHM XMMHYECKOW MOCYABl U 000py- | MHGOPMAIITMOHHO-
JIOBaHUA, a TaKKe MpaBwiIaM oOpaiie- | 00pa3oBaTebHBIX PECYpPCOB.
HHsI C TOPIOYMMH BelllecTBamu B ObiTy | http://fcior.edu.ru/
OBUIEE KOJIMYE- 34 20
CTBO HYACOBIIO

[NPOT'PAMME
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Ne [ara nposene- Tema KosnnuectBo Hcnonb3oBanue od0opynoBanus
n/n HHUA 4acoB LEeHTPA eCTeCTBEHHOHAYYHOH
HANPaBJIEHHOCTH
LenTpa «Touka pocra»

PA3JEJ 1. METO/bI IOBHAHUSA B XUMUU (6 YACOB)

1 05.09.2025 OCHOBHBIE METO/IbI HAYKHU 1

2 12.09.2025 OKCHEpUMEHTAJIbHBIE OCHOBBI XUMHHU 1 [Tudposas naboparopusi ¢ AaT4u-

KaMu

3 19.09.2025 [IpakTudeckas padora Ne 1 «3ydeHue CTpoeHUs TUIa- 1 JaTuuk TemriepaTypbl TepMoOIiap-
MEHU» HBIH, CIUPTOBKA

4 26.09.2025 [IpencraBieHue o TOYHOCTH U3MEPEHUN U(POBBIX 1 JaTtuukoBas cuctema
JATYMKOB U aHAJIOTOBBIX TPUOOPOB

) 03.10.2025 [IpencraBnenue o remnepaType IjaaBieHust U oOpaTu- 1 JlaTuuk Temieparypsbl IJIaTUHO-
MOCTH TLIaBJICHUSI. BBIiA, TEPMOMETP, ICKTPUIECKast
Jlaboparopubiii onbIT Ne 1 «Jlo kakoii Temneparypbl IIJINTKA, CIUPTOBKA
MO’KHO HAarpeTh BEUIECTBO?».
JlaGopatopHslii onbIT Ne 2 «3Mepenue TemnepaTypbl
KUIIEHHSI BOJBI C TOMO-IIbIO IaTYNKA TEMIIEPATYPhl U
TEPMOMET-
pa».

6 10.10.2025 [IpencraBieHue o KpUCTATITU3AIINH. 1 JaTuuk TemriepaTypbl TepMoIiap-
JlaGopatopHslii onbIT Ne 3 «OmnpezneneHue TeMepary- HBIN
PBI TJIABJICHUS U KPUCTAJUIN3ALUN METalIa»

PA3JEJI 2. HEPBOHAYAJIBHBIE XUMHWYECKHUE ITIOHATHS (8 HACOB)

7 17.10.2025 Hewmuoro u3 ucropun Xumuu 1

8 24.10.2025 XuMus BU€pa, CEroJHsl, 3aBTpa 1

9 07.11.2025 [IpocTsie 1 crnoKHbBIE BELIECTBA 1

10 14.11.2025 Dusnyeckre 1 XUMUYECKHE CBOIICTBA BEIECTB 1




11 21.11.2025 Yucreie BemecTBa U cMecu. OTINYME YUCTBIX BEIIECTB JlaT4uK 31eKTpOnpoOBOAHOCTH,
0T cMecei. U(pPOBONA MUKPOCKOII
Jlab6opaTtopusbiit onbiT Ne 4 «OnpeneneHnre BOJONPO-
BOJIHOM M TUCTUILTUPOBAHHOM BOJIBI»

12 28.11.2025 CriocoObI pa3ielieHust CMecei

13 05.12.2025 [Ipaktuueckas padora Ne 2 «CriocoOsI pa3ieneHus CnuproBka
cMecen»

14 12.12.2025 3aK0H COXpaHEHHUsI MacChl BEIIECTB. Becwl anekTpoHHbIC

JemoncTpannoHHbli skcriepuMenT Ne 1 «3akoH coxpa-
HEHUS Macchl BEILIECTB)»

PA3JIEJI 3. PACTBOPBI (6 YACOB)

15 19.12.2025 [TonsiTrie 0 pacTBOpax: ompee’IeHue pacTBOPOB, pac- Jlatumnk TemnepaTypsl IIIATHHO-
TBOPUTEIH, KJIacCU(UKALIUS PaCTBOPOB. BBIi
Jlaboparopusiii onbiT Ne 7 «IlepechliieHHbII pacTBOp»

16 26.12.2025 PacTBOopuMOCTSD. JlaTuuk TeMIeparypsbl mIaTHHO-
JlaGopatopHslii onbIT Ne 5 «M3yueHue 3aBUCUMOCTH BBII
PacTBOPUMOCTH BEILIECTBA OT TEMIIEPATYPBI».

17 16.01.2026 Kpucrannoruaparsl. JlaTunk TeMiieparypsl IJIaTUHO-
JlaGopatopHsiii onbIT Ne 8 «OnpezneneHue TemMepary- BBI
PBI pa3IokKEeHNUs KPUCTAIIIOTHApaTa

18 23.01.2026 BripaniBanue kpucTamios. [{udpoBoit MUKpPOCKOIT
JlabGopatopusiit onbiT Ne 6 «Habmroaenue 3a poctom
KPHUCTaJJIOB

19 30.01.2026 CriocoObI BEIpayKEHUSI KOHIICHTPAIIUU PACTBOPOB: Mac-

coBasd J0JIA paCTBOpéHHOFO BCIICCTBA, MOJIAIpHAsA KOH-
HOCHTpalunsa




20

06.02.2026

[IpaxTuueckas padora Ne 3 «Omnpenenenue KOHIEH-
TPaLMU BEIIECTB KOJIOPUMETPUUECKUM TI0 KanuOpo-
BOYHOMY I'paduKy»

JlaT4uK ONTUYECKON MIOTHOCTU

PA3JIEJ 4. XUMNYECKHUE PEAKIIUU (7 YACOB)

21

13.02.2026

Xumuueckue peakiuu. [I[pu3Haku XMMUYECKUX peaK-
ITUH.

HemoHcTpanronnbiit skcriepuMenT Ne 2 «Brigenenue u
MOTJIOLIEHHE TEMJIA — MPU3HAK XUMHUYECKON PEAKLIMN»

JlaTuuk Temiiepa Typsbl IJIATHHO-
BBIN

22

20.02.2026

Knaccudukanus XuMu4ecknux peakiyii Mo pa3InaHbIM
IIpU3HAKaM

23

27.02.2026

Peakiius coeuHeHNs.

JlaGopaTtopHsbIii onbIT Ne 9 «Peaknust coetuHeHUs
docdopa ¢ kucnopoom, okcuaa gochopa (V) ¢ Bo-
oM

24

06.03.2026

Peakuusa paznoxenus.

Jlab6opaTtopusbrit onbIT Ne 10 «Peakius paznosxeHus
ruapokcuaa meau (1D)».

JlaGopatopuslii onbIT Ne 11 «Peakius pazinoxeHus Ma-
JaXHUTa»

CnuproBka

25

13.03.2026

Peakuus 3amenienus.

JlabGopaTtopusbiit onibIT Ne 12 «Peakius 3amenieHus me-
TV 5KEJIE30M B paCTBOPE MEIHOTO KYIIOPOCay.
JlaGopaTtopusbiit onbIT Ne 13 «Peaxiiust 3amenieHust Bo-
JI0pojia IIMHKOM B PaCTBOPE COJISTHOM KHUCIOTBI».
JlaboparopHsiii onbiT Ne 14 «Peakius 3aMemieHus Bo-
JOpOJia KaubIlueM (HaTpueM, JTUTHEM) B BOJIC»

26

20.03.2026

Peakmus oOmeHa.
Jlaboparopusrii onbiT Ne 15 «Peakiust oOMeHa MexTy




KapOOHATOM KaJIbIUS U COJITHOM KHCIOTOW».
JlaboparopHsrii onbiT Ne 16 «Peakuus oOMeHa MexX Ty
XJIOpUAOM Oapusi ¥ CEPHOI KHCIOTOM»

27

27.03.2026

Peakuus nertpanuzanuu.
JlaGopaTtopHsbiii onbIT Ne 17 «Peakius HeUTpaIu3aum»

Hatuuk pH

PA3JIEJI 5. OCHOBHBIE KJIACCHI HEOPTAHUYECKHWX COEJIUHEHUH (5 YACOB)

28 10.04.2026 Oxcubl. 1 [Tpubop a1 onpeneneHus cocra-
JlaGopaTtopusbiii onbiT Ne 18 «Omnpenenenue cocraBa Ba BO3/lyXa
BO3yXa»

29 17.04.2026 OcHoBaHus. 1 Jo3arop 00bEMa KUIKOCTH, OF0-
Hemonctpanronnbii skcriepuMenT Ne 3 «OcHoBaHUS. pEeTKa, JATYMK TEMIIEPATYPHI IIJ1a-
TemoBoit 3 pexT peakumu TUIAPOKCH]IA HATPUS C YT- TUHOBBIN, JATYNK JABJICHUS, Mar-
JICKUCIIBIM Ta30M» HUTHAs MellanKa

30 24.04.2026 Kucnorst. 1 Haruux pH
Jlaboparopusriii onbiT Ne 19 «Onpenenenue pH pas-
JUYHBIX CPeI».
JlaGopatopuslii onbIT Ne 20 «OnpeneneHue KUCI0THO-
CTH MTOYB»

31 24.04.2026 Comn 1

32 8.05.2026 [IpakTuueckas padora Ne 4 «IlomyueHue MeTHOTO Ky- 1 [ poBoit MUKPOCKOIT
Iopoca»

PA3EJ 6. XUMUYECKAS CBA3b (2 YACA)

33 15.05.2026 XuMHUecKas CBSI3b U €€ BUJIBI 1

34 22.05.2026 Kpucrammmueckoe crpoenue BemectBa. Kpucrammnye- 1 Jlatumnk TeMmnepaTypsl MJIaTHHO-

CKHUE PEIIETKH.

HemoHcTpanronnsiii skcriepuMenT Ne 4 «Temniepatypa
IIJIABJICHUS BELIECTB C Pa3HbIMU TUIIAMH KPUCTAIIINYE-
CKHUX PEIIETOK»

BBIH, IaTYUK TEMIIEPATYPBI TEP-
MOIIapHbIN




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

Xumus. 8 knacc/Kysuernosa H.E., Turosa .M., I'apa H.H., OGmiecTBo ¢ orpaHn4eHHON 0TBETCTBEHHOCThIO «M3matenbekuii nentp BEH-
TAHA-TPA®»; Akimoneproe obmectBo «M3marensctBo [IpocBenieHue».

METOANUYECKHUE MATEPUAJIBI U1 YUUTEJIS

becnanos I[laBen MBanosuy, [lopodeeB Muxaun BuxropoBnd. Meroanyeckoe mocobue «Peanmm3zamusi 0Opa3oBaTeNbHBIX MPOTPaMM ecTe-

CTBEHHOHAY4YHOU M TEXHOJOTUYECKOW HAINPABIEHHOCTEH MO XUMHUU C UCIIOJIb30BAaHUEM 000pyI0BaHus IEHTpa « Touka pocTamy.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1.

10.
11.
12.
13.

Bacunnes B.I1., Mopososa P.II., Kouepruna JI. A. [lpakTtukym no aHaauTuueckoil xumuu: Y4eb. mocodbue s By3oB. — M.: Xumus,
2000. — 328 c.
['pocce 3., Baiicmantens X. Xumus mis 1t0003HaTenbHBIX. OCHOBBI XMMUU U 3aHUMaenbHble onbITel. ['/IP. 1974. Ilep. ¢ nem. — JL.:

Xumms, 1979. — 392 c.

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

Kunun JI. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoncTBo ans crynento. — M.: MI'MY, 2006. — 322c.

Hcnonb3oBanue nu¢poBeIx JabopaTopuii npu o0ydenuu xumuu B cpeaneit mkone/becnanos I1. M. lopodees M.B., XKunun [I.M., 3u-
muHa A.U., OpxexoBckuit I1.A. — M.: BUHOM. Jlaboparopus 3Hanuit, 2014. — 229 c.

Kpucramnsl. Kpucramnorunparel: Metoauueckue ykazanus Kk gadopaTopHeiM padotaM. 6. Mudraxosa H. I1I., ITerposa T. H., Paxmatyin-
nuna Y. ®. — Kazans: Kazan. roc. rexno:n. yH-1., 2006. — 24 c.

Jleencon U.A. 100 BompocoB M OTBETOB MO XUMHUH: MaTepuansl JUisl IKOJbHBIX pedepaToB, (aKkyIbTaTUBHBIX 3aHATUN U CEMUHApOB:
VYuebnoe nocodue. — M.: «MznarensctBo ACT»: «M3nmarenscTtBo Actpenby, 2002. — 347 c.

Hazaposa T.C., I'paGenxknii A.A., JlaBposa B. H. Xumnueckuit sxcnepument B mkoie. — M.: IIpocsemenune, 1987. —240 c.
Heopranuueckas xumusi: B 3 1./ ITox pen. 0. /1. TperpsikoBa. T. 1: ®u3nko-xuMu4yeckue OCHOBBI HEOPraHMYECKOW XMUMUU: YUeOHUK
Juis cTya. Beicul. yued. 3aBeaenuit/M. E. Tamm, FO. JI. TperbsikoB. — M.: M3natensckuit neHTp «Akanemus», 2004. —240 c.

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

CrpenbnukoBa JI. H. W3 yero Bc€ caenano? Pacckassl o BemectBe. — M.: fy3a-npecc. 2011. — 208 c.

Cycnennukosa B.M, Kucenesa E. K. PykoBoACTBO 110 IpUTOTOBIIEHUIO TUTPOBAaHHBIX pacTBOopoB. — JI.: Xumus, 1967. — 139 c.
®dapaneit M. Uctopus ceeun: [lep. ¢ anrn./Ilox pen. b. B. HoBoxxunoBa. — M.: Hayka. ['maBHast pegakuust Gpu3nko-MaTeMaTHIECKOM JIH-
tepatypsl, 1980. — 128 c., wi. — (bubmuoreuka «KBaHT»)



14. Xomuenko I'. I1., CeBactpanoBa K. 1. OxucnurenbHo-BOoccTaHOBUTENBHBIE peakiuu. — 16. M.: IIpocBemenue, 1989. — 141 c.

15. Danmknoneaus mist neteit. T. 17. Xumus / ['nas. pen.B. A. Bonoaus, Ben. vayd. pen. 17. U. Jleencon. — M.: ABanTa +, 2003. — 640 c.

16. Dptumo JI. Boga: kaura o caMom BaKHOM BeliecTBe B Mupe: miep. ¢ ¢pun. —M.: 18. Kommnacl'ug, 2019. — 153 c.

17. Yeptkos U.H., XXyxos II. H. Xumuueckuii 3KCliepuMEHT ¢ MaJIbIMM KoJudecTBaMu peakTuBoB. M.: IIpocsemenue, 1989. — 191 c.

18. Caiit MI'Y. [Iporpamma Kypca XUMUHU JUISt y4almxcst 8—9 KJIACCOB 001eobpazoBaTebHON IIKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

19. Caiit ®UIIN. OTKpbITHII OaHK 3aMaHuil 1t GOPMUPOBAHUS €CTECTBEHHO-HAYYHOM rpamoTHOCTH. https:/fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-gramotnosti

20. Caiit Enunas kosekiust nupoBeix 00pa3oBaTeabHbIX pecypcos. http://school-collection.edu.ru/catalog

21. Caiit denepanbHblil HEHTP UHPOPMAIIMOHHO-00pa30BaTeNIbHBIX pecypcos. http:/fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

CrpaBounble Tabmuisl, [lepnonudeckas cucremMa xumudeckux snemenToB J[.M. MenaeneeBa, Tabnuia paCTBOPUMOCTH, AIIEKTPOXHUMUAYECCKUN
PAL HAIIPSDKEHUI METAJUIOB, MOJIENIN KPUCTAJUIMYECKUX PELIETOK, MOJIETIN aTOMOB.

OBOPYJIOBAHUE JIJ1S1 IPOBEJEHUSA JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPALIUM

OBOPYJIOBAHUE LHEHTPA "TOYKA POCTA":
- TATYUK TeMIIepaTypbl (TEPMOIAPHBIN);

- CIIUPTOBKA,

- JATYUK TEMIIEPATyPhI INIATUHOBBIN;

- TEPMOMETD;

- JJIEKTPUYECKas IUINTKA,;

- JaTYUK DJIEKTPOIIPOBOAHOCTH;

- uu(poBON MUKPOCKOTT;

- IpUOOP ISl ONIBITOB C JIEKTPUUECKUM TOKOM;
- BECBI 2JIEKTPOHHBIE;

- IpuOOP ISl OIIPENIEIeHNs COCTaBa BO3/IyXa;

- TaTYMK ONTHYECKOHN TIOTHOCTH;

- natuuk pH;

- 103aTOp 00beMa JKUIKOCTH;

- OropeTka;
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- TaTYMUK JaBJICHMUS,
- MarHuTHas MeIIajka.

ITatuBbl 1ab0OpaTOPHBIE, IITATUBBI AJIs1 MPOOUPOK, MPOOUPKH, TPOOUPKOAEPIKATENIN, MEPHBIE LIMITHMH/IPHI, XUMUYECKHE CTaKaHbI, KOJIOBI, Be-
Chl JJAOOPATOPHBIE C pa3HOBECAMH, BOPOHKH, CTCKJISIHHbIE NAJIOUKH, (PUIBTPOBaIbHAsl OyMara, ClIMYKH, KOMIUIEKThI pEaKTUBOB, HA0OOPHI MH-

JAUKaTOPOB.



