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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1O BHEYPOYHOM JEATENPHOCTH 1O XHMHHM HA YPOBHE OCHOBHOI'O OOIIETro
0o0pa3oBaHUS COCTAaBJICHA Ha OCHOBe TpeOoBaHWMI K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa30oBaTeIbHON IPOrpaMMbl OCHOBHOT'O 0011eT0 00pa3oBaHMusl, IpeICTaBIeHHbIX B DenepanbHOM
TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHAApPTE OCHOBHOIO OOLIEr0 00pa3oBaHMs, a TaKxke
IIpumepHO IPOrpaMMbI BOCIIUTAHUS.

INOACHUTEJIbBHAS 3AIINCKA

[IporpaMmma «B XuMHM Bce HUHTEPECHO» JAETATU3UPYET COJEp)KaHUE Kypca BHEYpPOUHOI
JESTENIbHOCTH, JaeT MOAPOOHOE pachpeesieHne YacoB U MOCIeI0BATEIbHOCTh U3YYCHHS] TEM U
pa3zenos.

HaHHaﬁ[ nporpamMma IMpe€AHa3HA4YCHaA IJId Yydalquxcsa 9 KJIaCCOB, ITO3BOJIACT PACHIMPUTL H
er'Iy'6I/ITI> Y yqalmuxcs MpakTUICCKOC MPUMEHCHUEC ITOJTYICHHBIX TCOPECTUICCKUX 3HAHWUM 110 XUMHH.

ABTOpCcKas mporpaMma paccuMTaHa Ha ydammxcs 9 kimaccoB Ha 34 yueOHBIX daca,
OpPHEHTHpOBaHa Ha yINIyOJeHHWE M pacIIUpeHHe 3HAaHWH, Ha Pa3BUTHE JIOO03HATEIHFHOCTH H
MHTEpeca K XMMHUHU, Ha COBEPIICHCTBOBAHHE YMEHHUIl ydalluxcsi oOpamarbesi C BEIIECTBAMH,
POBOJIUTh XUMHUYECKHUH OSKCIIEPUMEHT C HCIOJB30BAHUEM COBPEMEHHBIX IPHOOPOB U
000pyIoBaHUs IEHTPa 00pa30BaHMs €CTECTBEHHO-HAYYHOH M TEXHOJIOTUYECKON HAPaBICHHOCTEH
«Touku poctay.

[Tpu pa3paboTke MporpaMMBbl aKIEHT JENacs Ha BOMPOCH], KOTOPBIE B 0a30BOM Kypce XHMHUHU
OCHOBHOHM MIKOJIBI PAaCCMaTPUBAIOTCS HEIOCTATOYHO IOJIHO WIIM HE PAacCMaTPHUBAIOTCS COBCEM.
3amaun U yrnpakHEeHHUs OoJJ00OpaHbl TaK, YTO 3aHATHUS MO UX OCMBICIEHUIO M PELICHUIO MTPOXOAST
1100 MapaIeNIbHO ¢ M3y9aeMbIM Ha YPOKaxX MaTepHuajioM, JTH00 KaK MOBTOPEHHUE YKE IMOTyUIEeHHBIX
3HAHWM.

B o0yuenuu xumun 60b110€e 3HaYCHHE UMEET dKCIIEpUMEHT. B mpoiiecce sKcriepuMeHTalbHOM
paboThl y4amnigecss MPUOOPETYT OMBIT IMO3HAHUS PEaTbHOCTH, SBIISIONIMICS BaKHBIM HTarioM
dbopMHupOBaHUsS y HUX YOEXKICHHI, KOTOPHIE, B CBOIO OUY€pelb, COCTABIISIIOT OCHOBY HAyYHOTO
MHUPOBO33peHus. Peann3oBaTh yKa3aHHBIE €M TTOMOXKET OCHAIICHHE MIKOJIHHOTO KaOMHETa XUMUN
COBpPEMEHHBIMH TIpHOOpamMu U 000pYyIOBaHHEM IIEHTpa O00pa30BaHUsA €CTECTBEHHO-HAYYHOU M
TEXHOJIOTHYECKOW HampaBieHHocTe «Touku pocrtay. Mcmomp3oBanue oOopynoBaHusi «Touka
pocTay MpH peann3alny JaHHON IPOrpaMMbl MO3BOJIUT CO3/aTh YCIOBUS:

* IS pacUIUPEHUs COAEPKaHUS IIKOJIBHOTO XUMUYECKOTO 00pa30BaHUs;

* ]IS TIOBBIIICHHS TIO3HABATEIbHOW aKTUBHOCTH OOYYarONIMXCS B €CTECTBEHHO-HAYYHOM
o0JacTu;

* Ui pa3BUTHS JTUYHOCTH peOEHKa B mporiecce OoOydeHUss XHMHHU, €r0 CIOCOOHOCTEH,
dbopMHUpPOBa-HUS U YIOBIETBOPEHUS COITUATBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTENH;

° JJIA pa6OTBI C OjlapéHHI)IMI/I IOKOJIbHUKaMHM, OpraHu3allii WX PpPa3BUTUA B Pa3JIUYHBIX
o0acTsax 06-pa3OBaTeJIBHOI>'I, TBOp‘-IGCKOﬁ ACATCIIBHOCTH.

KonmuuecTBeHHbIE AKCHEPUMEHTHI TO3BOJIAT TMOMy4YaTh JIOCTOBEPHYIO HH(POpManuo o
NPOTEKAaHWW TeX WIM HMHBIX XHMHUYECKHX TIIpolleccax, O CBOWCTBaxX BemiecTB. Ha ocHOBe
MOJIYYCHHBIX 3KCHICPUMCHTAJIbHBIX NAHHBIX Yy4YalllUCCAd CMOI'YT CaMOCTOSTCIBHO ACJIAaTh BBIBOJBI,
000011aTh PE3yNbTaThl, BBISIBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYyJET CIOCOOCTBOBATH
MIOBBIIICHUIO MOTHBAIIUN O0YYCHUSI IIKOJIBHUKOB.



AKTyaJIbHOCTBb IIPOIPaMMBI B TOM, YTO OHA CO3Ja€T yCIOBHS Ul COLUAIbHOTO, KYIbTYPHOTO U
NpoeCCHOHATIBHOIO  CaMOOIpPENEIEHUs, TBOPUYECKOM CcaMopealn3aluu JIMYHOCTH peOEHKa,
pa3sBUTHS Yy OOYyYarOIIMXCs €CTECTBEHHO-HAyYHOH, MaTeMaTHYeCKoW, WH(POPMALMOHHON
IpPaMOTHOCTH, (OPMHUPOBAHUS KPUTHYECKOTO M KPEaTHMBHOI'O MBILIUIEHUS, COBEPLICHCTBOBAHMSI
HaBBIKOB €CTECTBEHHO-HAYYHOM HAIpaBICHHOCTU. 3HAaHUS M YMEHMs, HEOOXOAUMBIE JUIs
OpraHM3aLUH UCCIIEI0BATEILCKON IESTEIbHOCTH, B OyIylIEM CTaHYT OCHOBOM JUIsl OpraHU3aluu
HAy4YHO-UCCIIEI0BATENIbCKON ACSITEIbHOCTH B By3aX, KOJUIE[DKAX, TEXHUKyMax U T.JI.

OnHMM M3 OCHOBHBIX NPUHIUIIOB MOCTPOCHHS IIPOrPAMMBI SIBISAETCS NPUHLUI JOCTYIHOCTH.
OKCHEpUMEHTAJIbHBIE JIaHHBIE, IOJIyYEHHBIE YYAlIUMHUCS IPU BBIIOJHEHUM KOJUYECTBEHHBIX
OIIBITOB, IO3BOJIAT Y4YalMMCS CaMOCTOSTENBHO JENaTh BBIBOJBI, BBIABIATH 3aKOHOMEPHOCTH.
[Toxxonpl, 3a0KEHHbBIE B COJIEpKaHUE MTPOrpaMMbl Kypca, CO3/1atl0T HEOOXOUMbIE YCIOBUS IS
CUCTEMHOI'O YCBOEHMsI YyYallUMHCS OCHOB HAayKH, /s O0O€CIeYeHUs pa3BUBAIOILIEIO U
BOCIMTHIBAIOLLIETO BO3JCHCTBUS OOyueHUs Ha JIMYHOCTh ydauierocs. dopmupyemble 3HaHUSA
JIOJDKHBI CTaTh OCHOBOM CHCTEMBbl YOEKIEHUH IIKOJIBHUKA, LEHTPAIBHBIM SIIPOM €r0 HAY4YHOT'O
MHUPOBO33pPEHUS.

LEJIA U 3AJAUU

K HampaBieHHIO MEepBOCTENIEHHON 3HAYMMOCTU IpPH pealin3aluy 00pa3oBaTeNbHbIX (YHKIUI
npeaMera «XUMHs» TPaJAuLMOHHO OTHOCAT (POPMUPOBAHNE 3HAHUNA OCHOB XMMHUYECKON HAYKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, IPAKTUUECKON JESATEIbHOCTH YEJIOBEKA U KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajadya IpeaMeTa COCTOUT B (POPMHUPOBAHUM CHUCTEMBI
XMMHUYECKHX 3HAaHUN — BaXXHEWIIMX (DaKTOB, MOHATHUH, 3aKOHOB M TEOPETHUECKUX IOJI0KEHUH,
JOCTYIHBIX 0000IEHNI MHUPOBO33PEHUECKOTO XapakTepa, fA3blKka HAyKH, 3HAaHUNW O HAay4HBIX
METOJIaX M3YyYEHHUs BEIIECTB M XMMHMUYECKHUX PEaKIHil, a Takke B (OPMHUPOBAHUU U Pa3BUTHUU
YMEHUH U cII0COO0B AEATENbHOCTH, CBSI3aHHBIX C INIAHUPOBAHUEM, HAOJIIOJJICHUEM U MPOBEICHUEM
XMMHUYECKOT'O 3KCIEPUMEHTa, COOJII0JICHMEM MpaBMil 0€30MacHOro oOpalleHHs C BELIeCTBAaMHU B
ITOBCEJHEBHOM KU3HH.

Hapsiny ¢ 3TuM nenu nu3ydeHus npeaMera B IporpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C yUETOM
HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO 00111er0 00pa3oBanus. Ceroanst B 00pa3oBaHUN 0C000
3HAUMMOM MNpPHU3HAETCS HAIPaBJIEHHOCTh OOYYEHMs Ha pa3BUTHE M CAMOpPA3BUTHE JIMYHOCTH,
¢dopmupoBaHue €€ MHTEIJIeKTa U o0uiel KynbTypbl. OOydeHHEe YMEHHIO YUUTHCS M MPOJOIKATh
cBO€ 00pa3oBaHUE CAMOCTOSITEIbHO CTAHOBUTCS OJHOM M3 BaXXHEWIMX (QYHKIMH y4eOHBIX
MPEIMETOB.

B cBs3u ¢ aTUM IIpu U3y4CHUU XUMHUH B OCHOBHOM IIIKOJIe JAOMHUHHPYIOIICC 3HAUCHUC HpI/IO6pCJ'II/I
TaKHEC IICJIU, KaK:

(GbopMUpOBaHHE HHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0pa3oBaHMUIO,
COTpYJHUYE-
CTBY, CaMOCTOSITEIbHOMY TPUHATHIO pEIIEHUHN, CIOCOOHONW aJanTUpoBaThcs K  OBICTPO
MEHSIOLIUMCS YCIIOBUSAM KU3HU;

HAIPaBJICHHOCTh OOYUCHHS Ha CUCTEMAaTHYECKOE MPUOOIICHNE YYaIIuXCsi K CaMOCTOATEILHON
mno-
3HaBaTEIbHOMN ACATCIIBHOCTH, HAYYHBIM METOJaM IIO3HAHUA, (1)OpMI/Ipy}OHII/IM MOTUBAIIUIO U
pa3BHTHE CIIOCOOHOCTEH K XUMUH;
o0ecrieyeHne  yCJIOBUHM, CIIOCOOCTBYIOIIMX  MPHOOpPETCHHI0  OOy4aroIMMHUCS — OMBITa
pa3zHoo0pa3HOI
NeATeIBHOCTH, MO3HAHUS W CAMOIIO3HAHWUS, KIIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCHIIHI),
HMCIOIUX YHUBCPCAJIBbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB JACATCIIBHOCTH,



(dbopMupoBaHue yMEHUN OOBSCHATH U OILICHUBATH SBJICHUS OKPYKAIOLIETO MUPAa HA OCHOBaHHUH
3Ha-
HUU U ONbITA, OJIYYEHHBIX IPU U3YUYEHUU XUMUU;
dbopMupoBaHne y OOYYAIOIIUXCS TYMAaHUCTHYECKUX OTHOIICHHI, IOHWUMAHHS I[ICHHOCTH
XUMHUYECKUX 3HAHWHA N7 BBIPAaOOTKH HKOJIOTUYECKH LerecooOpa3HOro MOBeIEHUs B OBITYy U
TPYIOBOM JIEATEIbHOCTH B LIEJISIX COXPAHEHHS CBOETO 3JJ0POBbS U OKPYXKAIOIIEH IPUPOTHOU CPEIbI;
pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCHHTAHHUIO Ha
OCHOBE
YCBOGHHUS OOIEYEeNIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HAIPaBIEHHOCTHU JalIbHEHIIET0 00yUeHHUS.

COJAEP/KAHUE KYPCA

PA3AEJI 1. METO/JbI IIO3HAHHWA B XUMUU (6 YACOB)

3HAKOMCTBO C OCHOBHBIMU METOJaMHU HayKU. DKCIIEpUMEHTAJIbHbIE OCHOBBI XUMHUU. 3HAKOMCTBO
HIKOJBHUKOB C OCHOBHBIMH METOJaMM MCCJIEJOBAHUSA U OOOpYIOBaHMEM LIEHTpa 0Opa30BaHUS
€CTECTBCHHO-HAy4YHOM M TEXHOJIOTMYECKOM HampasiieHHocTel «Toukm pocra». IlpaBuina
HOBeJIeHUs B KaOuHeTe XxumuM. BBoaublil uHcTpykTax. IlpeacraBieHne o TOYHOCTH W3MEPEHUI
nU(pPOBBIX JATYMKOB M aHAJIOTOBBIX NpuOopoB. llpencraBieHune o temmeparype IUIaBIEHUS,
00paTUMOCTH IJIaBJIeHUs U Kpuctamm3anuu. Ilpaktudeckas padora Ne 1 «M3ydyeHue cTpoeHus
IUTAMEHN.

Jlaboparopusiii onbIT Ne 1 «J/lo kakoii TeMneparypbl MOXHO HarpeTh BEIIECTBO?».

Jlaboparopusbrii onbiT Ne 2 «M3mMepeHue Temmeparypbl KUIEHUS BOJABI C MOMOUIbIO JaTyuKa
Temreparypsl 1 TepMmoMeTpay. JlJabopaTopuslii onbiT Ne 3 «OmnpeneneHue TeMreparypsl IIaBIeHUs]
Y KPUCTAJUIM3ALUH METaIIa».

PA3JIEJI 2. TIEPBOHAYAJIBHBIE XUMWYECKUE TTOHATUA (8 HACOB)

Hemuoro u3 ucropun xumuu. XvMusi Buepa, cerojiHs, 3aBTpa. [IpocTeie U ClOKHBIE BEIIECTBA.
dusnueckrie 1 XUMHYECKHE CBOMCTBA BellecTB. UHMCTHIE BemiecTBa M cMecH. OTIMYHe YHUCTHIX
BemecTB OT cMeceit. CriocoObl pa3eseHus cMecei. 3aKOH COXPAHEHHST MACChl BEIIECTB.
[Tpaktuyeckas padora Ne 2 «CriocoObl pa3jienieHus: cMeceii».

JlaGopatopubiii oneir Ne 4 «OmpeneneHue BOAONPOBOAHOW W HUCTUIUTMPOBAHHOW BOJIBIY.
JeMoHcTpanroHHbIN SKcriepuMeHT Ne 1 «3aK0H COXpaHEHUSI MacChl BEIECTBY.

PA3JIEJI 3. PACTBOPLI (6 YACOB)

[TonsiTvie 0 pacTBOpax: oINpeaeTeHHe PacTBOPOB, PACTBOPUTENHN, PACTBOPUMOCTD, KIIaCCHU(pUKAIIUS
pactBopoB.  Kpucramnoruaparel.  BeipamuBanue  kpuctauioB.  CrnocoObl  BBIpayKEHUS
KOHIICHTPAIlMX PaCTBOPOB: MAacCOBAs JI0JIsl pACTBOPEHHOTO BEIIECTBA, MOJIIPHAS] KOHIICHTPAIIHSL.
[TpakTiueckass pabora Ne 3 «OmnpeneneHne KOHIEHTPALMU BEIIECTB KOJOPUMETPUUYECKUM TI0
KaTMOpPOBOYHOMY I'paduKy».

JlaGopaTtopHsbiit onbIT Ne 5 «M3ydyeHne 3aBUCHMOCTH PAaCTBOPHUMOCTH BEIIIECTBA OT TEMIIEPATYPhI.

JlaGopaTtopusbrii onbIT Ne 6 «Habmroienre 3a pOCTOM KPUCTAIIOB.



JlaGopaTtopusbiii onbIT Ne 7 «IlepechIeHHBIH pacTBOPY.

JlaGopatopHslii onbIT Ne 8 «OmnpeseneHne TeMIepaTypsl pa3ioKeHHsI KpUCTAIUIOTHAPATA.

PA3JIEJI 4. XUMHWYECKUE PEAKIINU (7 YACOB)

Xumuyeckue peakuuu. [IpusHaku xumudeckux peakiuil. Knaccupukanysa XuMuueckux peakuui
0 PAa3IUYHbIM [pHU3HAKaM. Peaknuu COEQMHEHUs, pa3lokKEHUs, 3aMelleHUs, OOMEHa,
HerTpanmm3anuu. Jlabopatopusiii onbliT Ne 9 «Peaknus coenuHeHus ¢ochopa ¢ KUCIOPOIOM,
okcuga docdopa (V) ¢ Bogoii».

Jlaboparopuslii onbiT Ne 10 «Peakuus pasnoxenus ruapoxcuaa meau (10)».

JlaGopaTtopHsbiii onbIT Ne 11 «Peakius paznokeHus: MaTaxuTa.

JlaGopaTtopHbiii onbIT Ne 12 «Peakiiust 3aMeIIeHUsT MEIH JKEIE30M B pAaCTBOPE METHOTO KYITOPOCay.

Jlaboparopubiii onbiT Ne 13 «Peakuus 3amelieHds BOJOPOAA ILIMHKOM B PacTBOPE COJISTHOM
KHUCIIOTBI».

Jlaboparopusbiii onbIT Ne 14 «Peakiusi 3amereHusi BOAOpoJa KalblueM (HaTpueM, JUTHEM) B
BOJIE.

Jlaboparopubiii onbIT Ne 15 «Peakius oOMeHa Mex 1y KapOOHATOM KaJIbLIUsl U COISTHOM KUCIIOTOM».
Jlaboparopusiii onbIT Ne 16 «Peakiius oOMeHa MEXTy XJIOPUAOM Oapusi U CEPHON KUCIOTOM.
JlaGopaTtopusbiit onibiT Ne 17 «Peakius HeWTpaIu3aum»

JemoHCcTpanoHHbIN SKciepuMeHT Ne 2 «BrieneHue v noryioneHue Ternia — IpU3HaK XUMUYeCKOM
peakLumn.

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPTAHMYECKHNX COEJIMHEHMIA (5 YACOB)

Knaccudukanust Heopranuueckux coeaumHeHuidt. OKcuUIbl — COCTaB, HOMEHKIJIATYpa,
KJaccuguKalus, XuMudeckiue cBoicTBa. [IoHATHE O THAPOKCHUAAX — KUCIOTaX U OCHOBAHHSIX.
Haspanus u coctaB ocHoBanui. [1[€noun, ux cBoiicTBa u crocoOsl monydeHus. HepactBopumeble
OCHOBaHUS, WX CBOWCTBAa W CrocoObl moiydeHus. OKCHUIBI W TUAPOKCHIBI, 00Jagarolire
amdotepusiMu  cBoiicTBamH. Kiaccupukanuss KucIoT (B TOM 4YHCIE OpTaHUYECKUEe W
HEOpPraHMYEeCKHe), WX COCTaB, HOMeHKIarypa. OOmue XUMHUYECKHE CBOWCTBAa KHUCIOT. Psa
aKTUBHOCTH MeTayioB. CocTaB, HOMEHKJIATypa COJIeH, MpaBujia COCTaBJICHHUS (HOPMYJ COJIEH.
XHUMHUYECKHE CBOMCTBA COJICH.

[TpakTudeckas pabota Ne 4 «[lomyueHue METHOTO KyIOpOCay.
JlaGopaTtopusbrit onbiT Ne 18 «OmnpeneneHue cocraBa BO3ayxay.
Jlab6opatopusrit onbIT Ne 19 «Onpenenenne pH paznmuyuHbix cpemy.
JlabopaTtopusbrii onbiT Ne 20 «OmnpeneneHue KUCIOTHOCTH TTOYBY.

Jemonctpannonsbiii sxcniepumenT Ne 3 «OcHoBanus. TemnoBoit 3¢(dekT peakiuu THIpOKCHAA
HaTpHs C YIJIEKUCIIBIM Fa30M».

PA3JIEJ 6. XUMWUYECKAS CBSI3b (2 UACA)

Xumuueckass CBsi3b. Buabsl xumuuecko cBsi3u. KpucTtainmumyeckoe CTpOCHHE BeIEeCTBa.
Kpucrannnueckue peméTku — aTOMHasl, HOHHASI, MOJIEKYJISIpHAS M UX XapaKTEPUCTUKH.

JlemoHcTpannoHHbIi skcriepuMenT Ne 4 «Temmneparypa niaBieHHs BELIECTB C pa3HbIMU THIIAMU
KPUCTAJUIMYECKUX PELIETOK»



INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI

JInyHOCTHBIE pPe3yJIbTAThI
OO0yuaromuiicst MOTYYUT BO3MOKHOCTD TSI POPMUPOBAHUS CISAYIOMNX JIMIHOCTHRIX Y'Y /1:

® OIPECACIICHUE MOTUBAIUU NU3YUCHU A yqe6H0ro Martepuala,
° OLCHUBAHHUEC YCBAMBACMOTI'O yqe6H0r0 Marcpurajia, MCXoJAd U3 COUAJIBHBIX W JIMYHOCTHBIX
OCHHO-

CTEH;

*  TOBBIIICHHE CBOETO 00OPa30BATEILHOTO YPOBHS M YPOBHA TOTOBHOCTHM K HW3YYEHHIO
OCHOBHBIX UCTOPHUYECKHUX COOBITUM, CBI3aHHBIX C Pa3BUTHEM XUMHH U OOLIECTBA;

*  3HaHUE IPaBUJI [IOBEJEHUS B UYPE3BbIYANHBIX CUTYaLUAX;

*  OICHMBAHHUE COIMAJIHHON 3HAYUMOCTH MPO(PECCHIA, CBSI3aHHBIX C XUMHEH;

*  BIQJCHHE TIpaBWIaMH O€30IacHOTO OOpalieHUs C XUMHUYECKUMH BEUIECTBAMHU |
000py10BaHUEM, IPOSBICHUE 3KOJIOIMYECKON KyIbTypbl. MeTanpeaMeTHbIe pe3yJabTaThl

PerynstuBHbIe

OOyuaromuiics MOJIy4UT BO3MOKHOCTD /111 (POPMUPOBAHUS CIEIYIOMUX PEryIsTUBHBIX Y'Y /I

*  leJernoJiaraHue, BKIIOYas MOCTAHOBKY HOBBIX LieJed, MpeoOpazoBaHME MPaKTHUECKOI
3a/1a4yM B [I03HABATEIbHYIO, CAMOCTOSATEIbHBIN aHAIN3 YCIOBUI JOCTUKEHHUSI 1IEJIM Ha OCHOBE yUETa
BbIJIEJICHHBIX YUUTEJIEM OPUEHTUPOB JIEUCTBUS B HOBOM yueOHOM MaTepuae;

*  IUIAHUPOBAHME IIyTU JOCTUKEHUS LIEIIEH;

*  yCTaHaBJICHME II€JIEBbIX IPUOPUTETOB, BBIJIEICHNE aJIbTEPHATUBHBIX CIIOCOOOB JOCTHUKEHHUSI
ey ¥ BbI0op Hanbosee 3¢ (eKTUBHOIO Crocooa;

*  YMEHHE CaMOCTOSITEJIbHO KOHTPOJIUPOBATH CBOE BpeMS U YIIPABIIATH UM;

*  YMEHHE IPUHMMATh PElIeHUs B IPOOJIEMHON CUTYyalllu;

*  IIOCTaHOBKA Y4eOHBIX 33]ay, COCTAaBJICHHE IUIaHA U MTOCIIEI0BATEIbHOCTH JeHCTBUH;

*  opraHm3ainus paboyero Mecra IpH BHIIIOJTHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

*  IPOrHO3MPOBAHHE PE3YJIbTATOB OOYUYEHMsI, OIICHMBAHHE YCBOCHHOT'O MaTepuaa, OlleHKa
KayecTBa M YPOBHS TMOJYYEHHBIX 3HAHMH, KOppEeKUus IUlaHa M crocoba AeWcTBUS MpH
HEOOXOJMMOCTH.

Tlo3HaBaTenpHbIE

OO6yyaromuiics TOTYyYUT BOZMOXKHOCTH JUIsl GOPMUPOBAHUS CIIEAYIONIUX TO3HaBaTeNbHbIX Y Y /1

*  TIOWCK U BbleNIEeHUE UH(POpMALINH;

*  aHanM3 YCJIOBMM M TpeOoBaHUM 3a7auM, BHIOOp, COMOCTaBICHWE U 00OOCHOBaHME crocola
peLIeHMs 3a]1a4u;

*  BBIOOp HamOoJee 3PHEeKTUBHBIX CIOCOOOB PEIICHUS 33]]a4l B 3aBUCUMOCTH OT KOHKPETHBIX
yCJIO-BH;

*  BBLABIDKEHHE U 0OOCHOBAaHHUE THIOTE3BI, BHIOOP criocoda e€ mpoBepKH;



*  CaMOCTOSITENIbHOE CO3/IaHKE aJrOpUTMa e TEIBHOCTH IIPU PEIIEHUH TPOOIEM TBOPUECKOTO
U TIOUCKOBOT'O XapaKkTepa;

*  YMEHHS XapaKTepU30BaTh BEIIECTBA IO COCTABY, CTPOCHHIO M CBOMCTBAM;

*  ONHUCHIBAaHME CBOWCTB: TBEPABIX, JKUAKHX, Ta3000pa3HBIX BEIIECTB, BBIICICHUE WX
CYIIIECTBEHHBIX MPU3HAKOB;

*  M300pakeHHWE COCTaBa MPOCTEUIIMX BEIIECTB C IOMOIIBI0 XHMHUYECKHX (GOPMYI U
CYILIHOCTU XUMHUYECKUX PEAKLNUN C TOMOIIbIO XUMUYECKUX YPAaBHEHUI;

*  IpOBeJEHME HAOIIOJCHUH, ONTMCAaHKE IPU3HAKOB U YCIOBUM TEUEHUS XMMUYECKUX PEAKLINH,
BBI-IIOJJHEHHE XMMHYECKOIO HKCIIEPUMEHTa, BBIBOJbI Ha OCHOBE aHajM3a HaOMIOJEHUH 3a
OKCIEPUMEHTOM, peIICHUE 3a7ad, MOJyYeHHEe XUMHUYECKOW HH()OpPMAMK U3 pa3IMyHBIX
HUCTOYHUKOB;

® YMCHHEC OPraHU30BbIBATb UCCIICAJOBAHUC C LICJIBIO IIPOBEPKU T'HIIOTE3;

® YMCHHC ACJIaATh YMO3aKJIKOUCHUA (I/IHIIYKTI/IBHOG H 110 aHaHOFI/II/I) U BBIBOJbI,
° YMCHUC 00BEKTUBHO OLICHMUBATH I/IH(l)OpMaHI/IIO 0 BCIICCTBAX WM XUMHYCCKUX IPOHECCCaAX,
KPUTHUYCCKHN OTHOCHUTHCA K HCCBI[OHay‘IHOI‘/'I I/IH(i)OpMaI_[I/II/I.

KoMMYHHKATHBHEIC

OOyuaromuiics MOJIYYUT BO3MOMKHOCTb JJIs (POPMHPOBAHUS CIEIYIOIIUX KOMMYHHUKAaTHUBHBIX

YV I:

*  IIOJHOE M TOYHOE BBIPAKEHUE CBOUX MBICIEH B COOTBETCTBUM C 3aJa4aMH M YCIOBHSIMHU
KOMMYHUKaIUU;

*  aJeKBaTHOE UCIIOJIb30BAHUE PEUYEBBIX CPEJICTB IS YUaCTHsI B JUCKYCCHH M apryMEHTAIUH
CBOEH MO3UIMH, YMEHUE PECTABIATh KOHKPETHOE COIep KaHue C COOOIIEHUEM €ro B MUChbMEHHOM
U YCTHOH ¢opMe, omnpesaeneHue crnoco00B B3aUMOJCHCTBUS, COTPYAHUUECTBO B IIOUCKE U cOope
uH(popMaLnu;

*  ompezeseHHe CrocoO0B B3aUMOJICHCTBUSA, COTPYAHUYECTBO B IOUCKE U cOope nHpopMaluy,
y4ya-cTue B Juajiore, IUIAHUPOBAaHHE OOIIMX CIOCOOOB paboThI, MPOSIBIEHUE YBAaXHUTEIHHOTO
OTHOIIEHHS K JPYTUM YUaITIMCS;

° OIMMMCAHUC  COHCPI)KAHUA  BBIIIOJIHACMBIX JENCTBUIL C  IEJIbI0 OpPUCHTHPOBKU B
HpeI[MeTHOHpaKTH‘IeCKOﬁ ACATCIIBHOCTH,

° YMCHUA YYUTBIBATH PA3HBIC MHCHHA U CTPEMUTHCA K KOOpAWHALIUN Pa3JIMYHBIX HOSI/IIII/II71 B
COTPYA-HUYECTRBE,

*  ¢dopMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIMI0, APTyMEHTUPOBATh U KOOPAHMHHUPOBATH
e€ ¢ Mo-3UIUSAMH MMAPTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
JIEATEIIbHOCTH;

*  OCYIIECTBISTh B3aUMHBIM KOHTPOJIb M OKa3blBaTh B COTPYJHHUYECTBE HEOOXOIUMYIO
B3aMMOIIO-MOIIIb;

*  IUTAaHMPOBATH OOILIME CHOCOOBI PAaOOTHI; OCYLIECTBIATH KOHTPOJb, KOPPEKIHUIO, OLEHKY
neiicTBuil mapTHEpA, yMETh YOEXkK/1aTh;

*  HUCHOJB30BaTh aJ€KBAaTHBIE SA3BIKOBBIE CPEJCTBA I OTOOPaKEHUS CBOMX UYBCTB, MBICIEH,
MOTH-BOB M TMOTpeOHOCTEH; oOToOpakaTh B pedyn (omucaHue, OOBICHEHHE) COJEpKaHUe
COBEpILIAEMBIX JCUCTBUI, Kak B (OpME T'POMKOH COIMAIM3UPOBAHHOM peuH, Tak U B (popme
BHYTPEHHEH peuy;

*  pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETCHIIMIO, HCIIOJIb3Yys CPEICTBA YCTHON U MMCBMEHHOU
KOM-MYHUKAallMd TpU paboTe C TeKcTaMH Yy4YyeOHWKAa U JOTIOJHUTEILHOW JIUTEpaTypoH,
CIPAaBOYHBIMU TaOJUIAMH, MPOSABIATh TI'OTOBHOCTh K YBAKEHHIO WHOW TOYKHM 3pEHUS IPH



00CY)XJICHHH PE3yJIbTaTOB BHITONTHEHHOW paboThl. IIpeaMeTHble pe3yabrarbl OOydarommiics
HAy4YUTCS:

*  IPUMEHATb OCHOBHBIE METOJIbI IO3HAHUS: HA0II0IeHUE, U3MEPEHNE, DKCIIEPUMEHT;

® ONHNCHIBATL CBOMCTBA TBépI[BIX, KHUOKUX, ra3006pa3HHx BCIICCTB, BbBIACIAA HX
CYIIECTBEHHbBIE IPU-3HAKH;

*  pacKpbIBaTh CMBICI 3aKOHA COXPAHEHHs MAacChl BEIIECTB, aTOMHO-MOJICKYJISIPHON TEOPUH;

® pasiindyate XUMHYCCKUC U (I)I/ISI/I‘-IeCKI/IC SABJICHUA, HA3bIBAThb IMPU3HAKU U YCJIOBHA
MMPOTCKAHUA XUMHUYCCKUX peaKqu/i;

*  coOmoaath mpaBuia 0€30MacHON paboTHI ITPU MPOBEICHUH OIBITOB,;
*  TOJIb30BAaThCs Ja0OPATOPHBIM 00OPYIOBAHUEM H MTOCYAOMH;

. MoJTy4aTh, COOMpaTh ra3000pa3HbIe BEIIECTBA M PACIIO3HABATH UX;

® xapaKTemeBaTb Ci)I/I3I/I‘-ICCKI/Ie nu XUMHUYCCKUC CBOﬁCTBa OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COCJAMHCHHUH, MPOBOIMTH OIBITHI, IMOATBEPKIAIOIINE XHMHUYECKHE CBOMCTBA
I/I3y‘~ICHHI)IX KJIaCCOB HeopraHqucxnx BCIIICCTB,

*  pacKpbIBaTh CMBICI TOHATUS «PACTBOP», BBIUUCIATH MAaCCOBYIO JOJIIO PacTBOPEHHOTO
BEIIIECTBA B PacTBOpPE, FOTOBHTH PACTBOPHI C OMPENCIEHHON MacCOBOH JI0JI€H pacTBOPEHHOTO
BEIICCTBA;

® xapaKTemeBaTb 3aBUCUMOCTH (1)I/I3I/I'~I€CKI/IX CBOﬁCTB BCIICCTB OT THUIIA KpHCTaHHH‘ICCKOﬁ
pe-IETKH, ONPEACIISITh BUJ XUMHUYECKOHW CBSI3M B HCOPTAHUYECKUX COCTUHEHUSX

. MIPOBOMTH OMBITHI IO OTYYEHUIO H U3YYCHUIO XUMHUUYECKUX CBOWCTB PA3IMYHBIX BEIIECTB;

. rPaMOTHO OOpaIIaThCs C BEIIECTBAMU B MMOBCETHEBHON KU3HH.

Obyuarowuiicss NOIY4YUm 803MONCHOCHL HAYUUMBCAL:

hd BBIABUTAaTh U HpOBepflTI) 3KCHepI/IMeHTaHLHO THUITOTEC3bI O XUMHUYCCKUX CBOﬁCTBaX BCIICCTB
Ha OC-HOBE MX COCTaBa W CTPOEHUS, MX CIIOCOOHOCTH BCTYMaThb B XMMHUYECKHUE PEAKIUHU, O
XapakTepe U NPOAYKTaX Pa3IuyHbIX XUMHUYECKUX PEaAKIIHi;

. XapakTEepU30BaTh BEIIECTBA I10 COCTaBY, CTPOCHHIO M CBOICTBaM, YCTaHABIWBATH
HpI/IqI/IHHO-CJ'IeI[CTBeHHI)IG CBs3H MC)KI[y JaHHBIMHA XapaKTepI/ICTI/IKaMI/I BCIICCTBA,

. WCIOJIb30BaTh MPHOOPETEHHBIC 3HAHMS MJS DKOJIOTUYECKHM TPAaMOTHOTO TMOBEACHUS B
OKpYKarolleil cpese;

® HCIIOJIB30BATh HpI/IO6peTéHHBIC KJIFOUCBBIC KOMIICTCHIINU HpI/I BBIITOJIHCHUHN HpOCKTOB nu
pelieHnr y4eOHO-UCCIIeOBATEILCKUX 33Ja4 10 W3YYEHUIO CBOWCTB, CIIOCOOOB TONyYEHUS U
pacro3HaBaHUs BEIIECTB;

. O00BEKTUBHO OIEHUBATh HHPOPMAIIUIO O BEIIECTBAX U XUMUYECKUX MPOIIeccax;

® OCO3HaABAaTh 3HAYCHUC TGOpGTI/I'-IeCKI/IX 3HaHI/II71 10 XUMHUU TJIs1 HpaKTquCKOfI OCATCIIBHOCTHU
qeJo-

BEKa;

. CO3/1aBaTh MOJIETH M CXEMBI JJIsl PElIeHUs] y4eOHBIX U MTO3HABATENIbHBIX 33/1aY;

MMOHUMATh HEOOXOIUMOCTh COOIOICHHS IPEANMMCAHUHN, TTPEJIaraéMbIX B HHCTPYKIIHUSX TIO
HCITIOJIb-

30BaHUIO JIEKApPCTB, CPEJICTB OBITOBON XUMHUHU U JIP.






TEMATHYECKOE INTAHUPOBAHMUE

HaumenoBanu
€ pa3/ieJioB U
TeM
NMPorpamMmbl

KoanuecTBo 4acoB

BCer

NPaKTHYECKHU
e pabdoThbI

J2a00-

PaTOpPHBI
€ ONBITHI

AEMOHCTPAlIMOHHBI
€ IKCIICPUMECHTBI

Jlara
H3yYeHH
s

Ilnanupyembie
pe3yJbTaThl

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE pecypchl




Metonrnl
IIO3HAHUA B
XHUMUH

Onpenensarb
BO3MO>XHOCTh
MPOBECHUS
peakuui u
MPOLIECCOB,
TpeOyrommx
HarpeBaHusl.
YMeHue BbIOMpaATh
PpUOOPHI TUTS
MIPOBECHUS
HU3MEpEHHUI,
TPEOYIOIIHNX
TOYHOCTH
MOKa3aHUM.

3HaTb  IPOLECCHI,
IIPOTEKAOIUE IIPU
IUIABJIEHUU BEIIECTB
" 170
KpUCTAJIITU3ALUH.
Ymenue paboTathb €
00opyIoBaHuEM
[IEHTpa 00pa3oBaHus
€CTECTBEHHOHAY4YHO
nu
TEXHOJIOTUYECKON
HAaIpPaBJIEHHOCTEN

«Touku poctay.

MarepuanbHO-TeXHHUECKas 0a3a EeHTpa
«Touka  poctan. DNEeKTPOHHBIE
npesentauuu. Caint OUIIU. OTKpbITHII
Oank 3amaHuid  AIa  GOPMHUPOBAHMS
€CTECTBEHHO-HAyYHON T'PaMOTHOCTH.
https://fipi.ru/otkrytyy-bankzadaniy-
dlya-
otsenkiyestestvennonauchnoygramotnost
i

Caiir Enunast KoyuteKius HQPOBBIX
00pa3oBaTeIbHBIX

pecypcoB.
http://schoolcollection.edu.ru/cata

log

Caiir DenepanbHbIi LIEHTDP
MH(OPMALOHHO-00pa30BaTEIbHbIX

pecypcoB.
http://fcior.edu.ru/
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YMeHnue
M0JIb30BATHCS
HarpeBaTeIbHBIMU
npudopamu.

IInanupoBath 51
OCYIICCTBIISATh  Ha
MIPAKTUKE
XUMHYECKHE
IKCIIEPUMECHTHI,
MIPOBOJIUTH
HaOJIIOIeHN,
ZeNaTh BBIBOABI IO
pe3ynpTaTam
HKCIIEPUMEHTA.

CrnenoBare mpaBuiaM Oe30mMacHOU

UCTOJIb30BAHUHU XUMHUYECKOH
MoCyZIbl ¥ 00OPYZOBaHUS, a TaKXKe
MpaBujIaM OOpaIIEHUS C TOPIOUYUMH
BElIECTBAMH B OBITY

nabopaTopuu  NpU




IlepBoHauanbHbIC
XUMUYECKHE
MOHSATHUSA

YMeTp oTiIMYaTh BOAONPOBOJIHYIO
BOJly OT IUCTHUJUIMPOBAHHOM, 3HAT,
noyemy JJISL IMpOBCACHUA
IKCIIEPUMEHTOB UCIIOJIB3YIOT
JTUCTUTUPOBAHHYIO BOY.

YMers  omimuath  (pu3MUecKue
IpoIecChl  OT XHUMHUYECKHX e
aKUuuu. 3HaTh, YTO MPU NPOTEKAHUU
peakimii  MOJICKYJbl  BEIIECTB
paspymaroTcs, a aTOMBI
COXpaHsOTCS (Ui BEIIECTB C
MOJIEKYJISIPHBIM CTPOCHUEM).

3HaTh (OPMYIHMPOBKY 3aKOHa W
YMETb TIPUMCHSATE €T0 HAa IIPAKTUKCE,
NPY PEIICHUU pacyETHBIX 3aj1ay.
YMmenue paboTaTh C
obopynoBaHreM [[EHTpa
00pa3oBaHUsl €CTECTBEHHOHAYYHOI
u TEXHOJOTUYECKOU
HarpasieHHocTel «ToYKH pocTay.

[InanupoBaTh W OCYIIECTBIATH Ha
MPAKTUKE XAMUYECKHE
AKCIIEPUMEHTHI, MIPOBONTH
HaOJIOIeHUs, OelaTh BBEIBOJABI 110
pe3ysbTaTaM 3KCIIepUMEHTA.

MarepuanbHO-TeXHHUECKas 0aza eHTpa
«Touka  pocrtay. DNEeKTPOHHBIE
npeseHTauuu. Cait @UIIN. OTKpbITHIM
0aHk 3amaHuil A (HOPMUPOBAHHS
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH.

https://fipi.ru/otkrytyy-bankzadaniy-dlya-

otsenkiyestestvennonauchnoygramotnosti
Caiit Enunas komnekiust 1H(pOBBIX

06p330BaTeJ'IBHLIX

pecypcos.
http://schoolcollection.edu.ru/catal

og

Caiit ®denepalbHbIH LEHTP

MH(}OPMallMOHHO-00pa30BaTEIbHBIX
peECYpPCOB.
http://fcior.edu.ru/
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CnenoBath TpaBmiaM 0O€30IaCHOM
pabotel B jaboparopuu  TpuU
HCTIOJIb30BaHUU XUMHYECKOU
nocyAbl ¥ 00OpYy/IOBaHUS, a TaKKe
npaBuUjIaM OOPAaICHUsI C TOPIOYUMHU
BEIIECTBAMH B OBITY

PactBopsI

HNmers npencraBieHne O pa3HOU
3aBHUCHUMOCTH pPacTBOPUMOCTHU
BEIIECTB OT TeMIIEPaTYPBhl.

YMeTh UCHoNb30BaTh  IUGPOBOI
MHUKPOCKOII JUI W3Yy4eHHUs] (OpPMBI
KpPHUCTAJIJIOB.

Hmetsb npeacTaBiIeHre O pa3InyHOR
HACBIIEHHOCTH pacTBopa
pPacTBOPSEMBIM BEILIECTBOM.

YMeTh onpenensiTh KOHIIEHTPAUIO
pacTBopa, UCIOJIb3ys UHCTPYKLHUIO.
3HaTh CIIOCOOHOCTH
KPUCTAJIJIOTUAPATOB pa3pyLIaThCs
IIpU HarpeBaHUU. Y MEHHEe paboTaTh
¢ 00opyIOBaHUEM IIEHTpa
00pa30BaHus €CTECTBEHHOHAYYHON
Y TEXHOJOTHUYECKON
HarpaBieHHOCTeN «Touku poctay.

HJ’IaHI/IpOBaTB H OCYHICCTBJIATH Ha
IMPAKTUKE XUMHUYECKHUEC
OKCIICPUMCHTHI, IMPOBOANTH

MaTepI/IaJIbHO-TCXHI/I‘leCKa}I Oasa OeHTpa
«Touka  pocray. DIEeKTPOHHBIE
npe3entauuu. Caitt ®UITA. OTkpbITHII
0aHk 3amaHuil A (HOPMUPOBAHHS
€CT€CTB€HHO-Hay‘{HOI7I rpaMOTHOCTH.

https://fipi.ru/otkrytyy-bankzadaniy-dlya-
otsenkiyestestvennonauchnoygramotnosti

Caiit Enunasg Komnekuus 1HQPOBBIX
00pa3zoBaTeNbHBIX

pECYpPCOB.
http://schoolcollection.edu.ru/catal

og

Caiit denepanbHbIi LIEHTP
UH(POPMALIMOHHO-00pa30BaTEIbHBIX

pecypcos.
http://fcior.edu.ru/
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HAONIONEHUs, I€JaTh BBIBOIBI IO
pe3ysibTaTtaM 3KCIIEPUMEHTA.

CrnenoBare mpaBwiiaM 0e30mMacHON
pabotel B  naboparopuu  NpH
UCTOJIb30BAHUHU XUMHUYECKOMH
1ocysibl U 000py/IOBaHMs, a TaKxkKe
npaBuUIaM OOpaIIeHUsI C TOPIOUUMHU
BEIIIECTBAMHU B OBITY




XUMHUYECKUE
peakuuu

Hcnonb3oBath XUMHYECKYIO
CUMBOJIUKY  JUIsI ~ COCTaBJICHHS
dbopMyn BelIeCTB, MOJIEKYJISIPHBIX
YpaBHEHUN XUMHUUYECKUX PEAKIIUH.
IlonuMare CymHOCTBH  IIpoliecca
HEUTpanu3alui U [PUMEHSTH

nporecc HeHTpan3anuu Ha
IIPaKTUKE.

YMmenue paboraTh C
00opyioBaHuEM HEeHTpa

00pa3oBaHUsl €CTECTBEHHOHAY4YHOI
Hu TEXHOJIOTHYECKOM
HamnpaBlieHHOCcTel «ToUKHu pocTay.

[TnaaupoBaTh W OCYIIECTBISITH HA
MIPAKTUKE XUMHYECKHE
9KCIIEPUMEHTHI, MIPOBOJIUTH
HaOMIOAECHUS, OEJIaTh BBIBOIBI IIO
pe3ysibTaTaM 3KCIICpUMEHTA.

CrnenoBare mpaBwiiaM 0e30MacHON
paGotel B  jaGopatopuu  NpuU
UCTOJIb30BAHUHU XUMHUYECKOMH
1ocyZlbl U 000pY/IOBaHMS, a TaKxkKe
npaBuIaM OOpaIIeHUs] C TOPIOUUMHU
BEIIIECTBAMHU B OBITY

MarepuanbHo-TeXHHUECKas 0a3za eHTpa
«Touka  poctay. DNEKTPOHHBIC
npezentauuu. Cait OUIIN. OTKpbITHIA
0aHk 3amaHuil A (HOPMUPOBAHHS
€CTECTBCHHO-HAYYHOU TPaMOTHOCTH.
https://fipi.ru/otkrytyy-bankzadaniy-dlya-
otsenkiyestestvennonauchnoygramotnosti
Caiit Enunas komnekiust 1H(pOBBIX
00pa3oBaTeIbHBIX

pECYpPCOB.
http://schoolcollection.edu.ru/catal

og

Caiit ®denepanbHbIA LIEHTP
UH($OPMaIMOHHO-00pa30BaTEIbHBIX
pPECYpCOB.

http://fcior.edu.ru/
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OCHOBHBIE
KJIaCChI
HEOPraHuYeCKux
COCIMHECHHH

Knaccudunuposars U3ydaeMble
BELIECTBA 10 COCTaBy U CBOMCTBaM.
3HaTh OOBEMHYIO JIOJII0 COCTABHBIX
yacTeu Bo3ayxa.

YMers  OpoBOAUTH  HPOCTEUIIHE
CHUHTE3bl HEOPraHUYECKUX BEILECTB C
UCIIOJIb30BaHUEM UHCTPYKLIUU. Y METh
OIIpEACIIATh pH pacTBOpPOB.
[IpuMeHsTh yMEHUS 110 ONPENETICHUIO
pH B mpakThueckon IeATEIbHOCTH.
YMeTp  ompenenars  KUCIOTHOCTh
nous. IIporHozupoBare CBONCTBa
BEIIECTB  Ha  OCHOBE  OOIIMX
XUMHUYECKUX CBOWCTB  HM3YyUEHHBIX
KJIACCOB/TPYII BEILIECTB, K KOTOPHIM
OHHM OTHOCATCA. YMEHHE padoTaTh C
o0opynoBaHueEM IIeHTpa 00pa30BaHUs
€CTECTBEHHOHAY4YHOU u
TEXHOJOTMYECKON HampaBiIeHHOCTEN
«Touku poctay.

[InanupoBaTh M OCYHIECTBIATH Ha
MIPaKTUKE XUMHUYECKHE
9KCIIEPUMEHTHI, IIPOBOAUTH
HAOIOACHUS, JIeNaTh BBIBOJBI 110
pe3yJibTaTaM 3KCIEPUMEHTA.

CrnenoBare mpaBuwiIaM 0Oe30MacHOM
pabotel B jabopaTopuu  IpU

MarepuanbHO-TEXHUUYECKAs Oa3a IieHTpa
«Touka  pocray. DNEeKTPOHHBIE
npezentauuu. Cait OUIIN. OTKpbITHIA
Oank 3amaHmii Uil (popMUpoOBaHUS
€CTECTBEHHO-HAy4YHO! I'PaMOTHOCTH.

https://fipi.ru/otkrytyy-bankzadaniy-dlya-
otsenkiyestestvennonauchnoygramotnosti

Caiit EnunHas koJuiekuus IM(POBBIX
00pazoBaTeNbHBIX

pecypcos.
http://schoolcollection.edu.ru/catal

(0]]
Caiit ®denepalbHbIM LEHTP

MH(}OPMallMOHHO-00pa30BaTEIbHBIX

pECYpPCOB.
http://fcior.edu.ru/
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UCIIOJIb30BAHUU XUMHUYECKOI TIOCY/IbI
1 000pyIOBaHUs, a TAKXKE MPaBUIIAM
oOpaiieHus C TOPIOYNMH BEIECTBAMHU
B OBITY




6 | Xumuueckas 2 0 OmnpenensaTs BUJ XUMHUECKON CBS3U B | MarepuanbHO-TeXHHUECKas 0a3za eHTpa
CBA3b COCUHEHUH. «Touka  pocrtay. DIEeKTpOHHBIE

[Tokazare 3aBucumocTh (usmueckux | npeseHtranuu. Caitt ®UITN. OTKpBITHIN
CBOHCTB BELICCTB oT TUIA | GaHK 3agaHudl i1 (HOPMUPOBAHHS
XMMHYECKOMH CBSI3H. €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH.
YMenue paboTath ¢ 060py10BaHUEM | hitps://fipi.ru/otkrytyy-bankzadaniy-dlya-
LEHTPa 00pa3zoBaHus otsenkiyestestvennonauchnoygramotnosti
€CTECTBEHHOHAYYHOU U Caiir Enmnas xomekuus mu(pOBBIX
TEXHOJIOTMYECKOM HAalpaBJICHHOCTEH | 00pa30BaTENbHBIX
«Touku poctay. pecypcoB.
[l1aHUpOBaTh M OCYILIECTBIATH HA http://schoolcollection.edu.ru/catal
IPaKTHKE xumugeckue | 99
9KCIEPUMEHTHI, nposoxute | CAHT DenepanbHbIH LUCHTP
HAOJIIOICHNs, JeNaTh BBIBOABI 10 | MH(QOPMAIMOHHO-00pa30BaTEIbHBIX
pe3yJibTaTaM 3KCIEepUMEHTA. pecypcos.
CnenoBate mnpaBuinaMm Oe3omacHoOl | http://fcior.edu.ru/
pabotel B jabopaTopuu  NpuU
WCIIOIB30BAaHUHM XUMUYECKOH MOCY bl
U 000pyZOBaHUA, a TaKKe MpaBUIIAM
oOpallieHus C TOPIOYMMH BEIECTBAMHU
B OBITY

OBIIEE 34 20

KOJIMYECTBO

YACOB IIO

I[TPOTPAMME
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n/n

Jlara
NPoBeIeHUs

Tema

KoanuectBO

yacoB

Hcnoab3oBanue
000opy/0oBaHMsI LIEHTPA
€CTeCTBEHHOHAYYHOM

HanpaBJC€HHOCTHA

Hentpa «Touka pocra»

PA3JIEJI 1. METO/bI IO3HAHUSA B XUMHU (6 YACO

B)

1 OCHOBHBIE METO/IbI HAYKHU
2 DKCIEepUMEHTaIbHBIE OCHOBBI XUMHH 1 [udposas madbopaTopus ¢
JaTYMKAMHU
3 [TpakTiueckas pabota Ne 1 «3ydenue 1 JaTuuk TemmepaTypbl
CTPOEHHUSI IJIAMEHUY TEpMONApPHBIH,
CIIUPTOBKA
4 IIpencraBienyre 0 TOYHOCTH U3MEPEHUN 1 JlaTunkoBas cucreMa
U(PPOBBIX JATYUKOB U aHAJIOTOBBIX
npuOopoB
5 [IpencraBnenue o TemmepaType 1 JaTuuk TemmepaTypbl
IJIaBJICHUS U OOPATUMOCTH TUTABJICHHMS. IUIATHHOBBIA, TEPMOMETD,
Jla6opatopHsiii ombiT Ne 1 «JTo Kakoi SJICKTpHHCCKad TIINTKa,
TEMIEPATYPbl MOKHO HarpeTh CIMPTOBKA
BELIECTBO?».
JlaGopatopHslii onbIT Ne 2 «M3Mepenue
TEMIIEPATYPBI KUIIEHUS BOJIBI C TOMOIIBIO
JaTYMKa TEMIIEpaTypbl U TEPMOMET- Pay.
6 [IpencraBienue o KpUCTAIU3ALINH. 1 JaTuuk TemmepaTypbl

JlaGopatopHsiii onbIT Ne 3 «Onpenenenue
TEMIIEPATYPHI IUIABJICHHS U KpUCTaI-

JIU3aluu MeTajlia»

TEpMONApHbIN

PA3JIEJI 2. HEPBOHAYAJIBHBIE XUMHWYECKHUE IIOHATUSA (8 HACOB)

7 HeMHoro n3 ucropum XumMmun 1

8 XuMHus BUepa, CEro/IHs, 3aBTpa 1

9 ITpocTele U CII0KHBIE BEIIECTBA 1

10 ®du3nyecKue 1 XUMUUECKHE CBOMCTBA 1
BEIIIECTB

11 YucTsle BewecTsa U cMecu. Otanune 1 Jatuuk
YUCTBIX BELIECTB OT CMECEM. SJICKTPONPOBOAHOCTH,
JlaGopatopusrit onbT Ne 4 «Onpenenenue POBOH MIKpOCKON
BOJIONTPOBOAHOMN M AUCTUIUIMPOBAHHOM
BOJIBI»

12 Crioco0nI pazzieneHus cMecen 1

13 [IpaxTuueckas padora Ne 2 «CriocoOsbl 1 CnuproBka

pa3zelieHusl CMecen»




14

3aKOH COXpaHEHUs1 MaCChl BEIIECTB.
JeMoHcTpanimoHHbIi skciepuMenT Ne 1

«3aKoH COXpPaHCHHUA MaCChl BEHIECCTB»

Beck1 anexkTpoHHBIE

PA3JIEJI 3. PACTBOPBI (6 YACOB)

15

[TonsiTre 0 pacTBOpax: onpeneiIeHue
pacTBOpPOB, PACTBOPUTEIH,
KJ1acCU(UKaIUs PaCTBOPOB.

JlaGopaTopHsiii onbIT Ne 7
«ITepechIiieHHbBIN PacTBOP»

JlaT4MK TEMIIEpaTypsl
IIJIJATUHOBBIN

16

PactBOopuMOCTb.

Jlaboparopusriii onbiT Ne 5 «M3yyenue
3aBHCHUMOCTH PACTBOPUMOCTHU BELIECTBA
OT TEMIIEPATYPbI».

JlaTauk TemmepaTypsl
ILJIATUHOBBIA

17

Kpucramnoruaparsl.

Jlaboparopusiii onbiT Ne 8 «OnpeneneHue
TEMIIepaTypbl PA3I0KEHUS
KPUCTAJUIOTUAPATA

JlaTuuk TEMIIEpaTypsl
IIJJATUHOBBIN

18

BripamniiBanue KpucTaiios.
Jlaboparopusriii onbiT Ne 6 «Habmronenue
3a pOCTOM KPHUCTAJLJIOB

[{udpoBoii MUKpOCKOIT

19

CrniocoObl BbIpayKe€HUS! KOHIIEHTPALUU
pacTBOpOB: MaccoBast OIS
PacTBOPEHHOTO BEWIECTBA, MOJISIPHAS
KOHIICHTPAIUS

20

[TpaxTrueckas padorta Ne 3
«Ompenenenue KOHIICHTPAIUN BEIIECTB
KOJIOPUMETPUIECKUM TI0
KaJIMOPOBOYHOMY TpaduKy»

Jatamk OTNITUYECKOM

IJIOTHOCTHU

PA3JIEJI 4. XUMHNYECKHUE PEAKIIUU (7 YACOB)

21

XHUMHYECKUE peaKkuuu. [Ipu3naku
XUMHYECKHUX PEAKIIHM.

JleMOHCTpalMOHHBIN SKcriepuMeHT Ne 2
«BblaeneHne M TOIVIOIIEHHWE Temjaa —
NPU3HAK XUMUYECKON peaKIum

JlaTuuk Temriepa Typsl
IJIATUHOBBIN

22

Knaccudukanus XuMHUECKUX peakiuii o
pa3IMYHBIM MMPU3HAKAM

23

Peakuust coenuHeHusI.
JlaboparopHsrii onbiT Ne 9 «Peaktust
coeanHeHus Gocgopa ¢ KUCIOPOIoM,
okcuaa docdopa (V) ¢ Bomoit»




24

Peakuus paznoxeHus.
JlabGopaTtopusbiii onbIT Ne 10 «Peaknus
paszioxeHus rugpokcuaa meau (11)».
JlabGopaTtopusbiii onbiT Ne 11 «Peaknus
Pa3I0KEHHUS MaJlaXUTa»

CnuproBka

25

Peakuusg 3amernienus.

JlaGopaTtophsbiii onbiT Ne 12 «Peaknus
3aMeUIeHHs MEJIU JKEJIE30M B pacTBOpe
MEIHOI'0 KyIIOpOCa».

JlaGopaTtopusbiii onbT Ne 13 «Peaknus
3aMellEeHHs BOJIOPO/ia IMHKOM B pacTBOpE
COJISTHOM KUCIIOTBI».

Jlab6opaTtopusbiit onbiT Ne 14 «Peakuus
3aMelIeHHs BOJOPO/ia KaJbIl[UEM
(HaTpuewm,

J'II/ITI/IGM) B BOAC»

26

Peaxius o6mena.

JlaGopaTtopusbiit onbiT Ne 15 «Peakius
oOMeHa MeXTy KapOOHATOM KaJIbIUs U
COJISTHOM KUCIIOTO¥».

Jlab6opaTtopusbrit onbIT Ne 16 «Peakius
oOMeHa MEXy XJIOpHUI0M Oapus U
CEpHOM KUCIOTOW»

27

Peaknusa HelTpanu3anuy.
JlaGopaTtopusbiit onbIT Ne 17 «Peakius
HEUTpaIN3aLun»

Jaruuk pH

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPTAHUYECKHUX COEIUHEHUM (5 YACOB)

28 OKcHIEL 1 [Tpubop ans
JlaboparopHslii onbiT Ne 18 ONpPEICIICHUSI COCTaBa
«Ornpenenenue coctaBa BO3AyXa» BO3lyXa

29 OcHoBaHws. 1 JlozaTop 06béma
JeMoHCTpanroHHbIN SKcriepuMeHT Ne 3 KHUJIKOCTH, OIOpeTKa,
«OcHoBanus. TernoBoi a3 ekt peakun JATYUK TEMIIEpATyphl
THJIPOKCHA HATPUS C YTIICKUCIBIM TUTATUHOBBIN, 1aTYUK
razom» TaBIICHVSI, MAaTHUTHAS

MenIanka

30 Kucnorsr. 1 Harunk pH
JlaGopatopHslii onbIT Ne 19
«Omnpenenenue pH paznmuuHbIX cpeny.
JlaGopaTopusrit oneiT Ne 20
«OnpeneneHne KUCIOTHOCTH ITOYB)»

31 Comnu 1

32 [Ipaxtuyeckas padora Ne 4 «Ilonyuenue 1 [{udpoBoii MUKPOCKOIT

MEIHOT0 KyIopocay




PA3JIEJI 6. XUMHNYECKAS CBA3b (2 YACA)

33 XUMHYECKas! CBI3b U €€ BUIBI 1

34 Kpucramindeckoe CTpoCHUE BEIIECTBA. 1 JlaTdauk TeMmeparypsl
Kpucramwinyeckue pemeéTku. IUTATHHOBBIN, IATYNK
JleMOHCTpaMOHHBIH dKcriepuMeHT Ne 4 TeMiepatypet
«Temneparypa IUIaBJICHUS BEIIECTB C TCPMOTIApHBIN

Pa3HBIMU TUTIAMU KPUCTAJUTMYECKUX
PELIETOKY

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

Xumus. 8 kimacc/Kysnenosa H.E., Turoa .M., I'apa H.H., OGmiecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO
«M3narensckuit nentp BEHTAHA-T'PA®»; AkiimonepHoe o0uiectBo «M3aarensctBo [IpocBeienue.

METOINYECKUE MATEPHUAJIBI VIS YUYUTEJIA

becnanos IlaBen MBanoBuu, [lopodeeB Muxawmn BukropoBud. Mertomudeckoe mocobue «Peammsamms
00pa3oBaTeNbHBIX MPOTrPaMM ECTECTBEHHOHAYYHOW M TEXHOJOTWYECKOW HAIPABIECHHOCTEH MO XUMHH C
UCIIOJIb30BaHuEeM 000pynoBanus rieHTpa «Touka pocTamy.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

1. Bacunwse B.II., Mopozosa P.I1., Kouepruna JI. A. IIpakTuky™m mo aHaauTHyeckod XUMHUH: Y4eO.
nocobue 11st By30B. — M.: Xumus, 2000. — 328 c.

2. TI'pocce 3., Baiicmanrens X. Xumus 11 1r0003HaTeabHbIX. OCHOBBI XUMUU M 3aHUMAENIbHbIE OIBITHI.
I'JIP. 1974. Ilep. ¢ Hem. — JI.: Xumus, 1979. — 392 c.
3. Jeprroubi B. @. Mup Boxsl. — JI.: Henpa, 1979. — 254 c.

4. Xunun JI. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoactso i ctynentos. — M.: MI'Y, 2006.
— 322c¢.

5. Hcnons3zoBanue nudpoBbix J1abopaTopuil npu oOyuyeHUM XUMUU B cpenHeit mkone/becnanos I1. U.
Hopodees M.B., Kunmun J[.M., 3umuna A.U., Opxexockuii [I.A. — M.: BUHOM. JlabopaTtopus
3HaHui, 2014. — 229 c.

6. Kpucramrer. Kpucrammoruapatel: MeTognueckue yka3aHus K JJabopaTopHsIM pabotam. 6. Mudraxosa
H. III., ITerposa T. H., Paxmarymnuna U. ®. — Kazanb: Ka3zaH. roc. Texsosn. yH-T., 2006. — 24 c.

7. Jleencon M.A. 100 BompocoB W OTBETOB MO XUMHUH: Marepuansl Aisl IIKOJBHBIX pedeparos,
(bakynbTaTUBHBIX 3aHATUH M CEeMHUHapoB: YyeOHoe mnocobue. — M.: «M3garensctBo ACTH»:
«3marenbcTBO Actpenby, 2002. — 347 c.

8. Jleencon U. A. Xumwnueckue peakiuu: TemmoBoit ad¢ekt, paBHOBecue, ckopoctb. — M.: 8. 000
«M3parenscTBO Actpens, 2002. — 192 c.

9. Jlypse 1O. O. CnpaBounuk no ananmutuueckon xumuu. — M.: Xumus, 1971. — C. 71—89.

10. HazapoBa T.C., I'pabeuknii A.A., JlaBpoBa B. H. Xumunueckuil sKCHEpUMEHT B IIKoie. — M.:
ITpocsemienue, 1987. —240 c.



11.

12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Heoprannueckast xumusi: B 3 1./ [Tox pen. YO. JI. TpetbsikoBa. T. 1: ®u3nKo-XUMHYECKHE OCHOBBI
HEOPraHWYECKOW XUMHH: YUeOHUK i CTy. Boicil. yueO. 3aBenenuit/M. E. Tamwm, FO. JI. Tperbskos.
— M.: U3natenbckuii neHTp «Axagemus», 2004. —240 c.

[TerpssnoB U. B. Camoe HeoObIKHOBEHHOE BeliecTBO B Mupe. — M.: [lemaroruka, 1976. — 96 c.
CrpenbaukoBa JI. H. 13 yero Bcé caenano? Pacckasel o Beniectse. — M.: Sy3a-npecc. 2011. — 208 c.
Cycnennukosa B.M, Kucenesa E. K. PykoBoACTBO 10 IPUTrOTOBIEHUIO TUTPOBAHHBIX PAaCTBOPOB. —
JL.: Xumms, 1967. — 139 c.

®apaneir M. Uctopus ceun: Ilep. ¢ anrn./Ilox pen. b. B. HoBoxuinoBa. — M.: Hayka. ['maBHas
penakius Gu3nKo-MareMarudeckoit murepatypsr, 1980. — 128 c., wi. — (bubnuoreuka «KBaHT»)
Xomuenko I'. II., CeBacthsinoBa K. U. OKHCIMTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. — 16. M.:
[Ipocsemenue, 1989. — 141 c.

Ounukionenus st nereit. T. 17. Xumus / ['nas. pen.B. A. Bononun, Ben. Hay4. pen. 17. W. JleeHncoH.
— M.: ABanra +, 2003. — 640 c.

Optumo JI. Bopa: kHUra o caMmoM Ba>KHOM BelllecTBe B mupe: mep. ¢ pun. —M.: 18. Komnacl'uz, 2019.
— 153 c.

YeprrxoB 1.H., ’Kykos II. H. XumMnuyeckuii 3KCIEPUMEHT C MaJbIMU KOJIMYECTBAMH PEAKTHBOB. M.:
[Ipocsemenue, 1989. — 191 c.

Caiit MI'VY. Ilporpamma Kypca XUMHH IS ydanmuxcs 8—9 KiaccoB 00IIe00pa3oBaTeIbHON MITKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caiit OUIIA. OTkpeITHIl OaHK 3amaHuil 1 GOpPMHPOBAHUS €CTECTBEHHO-HAYYHOW TPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

Caiit  Engunas  komnekiuss  mudpoBBIX  00pa3oBaTENbHBIX  PECYPCOB. http://school-
collection.edu.ru/catalog

CaiitT @enepanbHbIi IIEHTP HH(GOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcoB. http://fcior.edu.ru/

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIIECCA

YYEBHOE OBOPYJIOBAHHUE

CHpaBO‘-IHBIC Ta6J'II/II_IBI, HCpI/IOIlI/ILICCKaSI CUCTEMA XUMHUYCCKHUX DJICMCHTOB I[I/I MeH,Z[eJIeeBa, Ta6m/1ua
PaCTBOPUMOCTH, BHGKTpOXI/IMI/I‘—IeCKI/Iﬁ pan Haprl)KeHI/Iﬁ MCTAJIJIOB, MOJCIN KPUCTAINIIMYECKUX PCHICTOK,

MOACIN aTOMOB.

OBOPYJIOBAHME JIJISI IPOBEJAEHUS IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPALIUM

OBOPYIOBAHUE LIEHTPA "TOYKA POCTA":

- JaTYUK TeMIEepaTypsl (TEpMOMapHbIi);

- CIINPTOBKA,;

- TaTYUK TEMIIepaTypbl IUIATHHOBBIN;

- TEPMOMETP;

- QJICKTpHUYCCKad IJINTKA,

- JaTYHK DJICKTPOIIPOBOAHOCTH,

- 1 POBON MUKPOCKOIT;
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- IpUOOP IUTSL OTIBITOB C SJICKTPUICCKAM TOKOM;
- BECBHI JJICKTPOHHEIC;

- IpuOOP TSl ONPEICIICHUSI COCTaBa BO3/TyXa;

- JATYMK ONTHYECKOW TUIOTHOCTH;

- natuuk pH;

- 103aTOp 00bEMa KHUIKOCTH;

- OropeTKa;

- IaTYMK JIaBJICHUS;

- MarHuTHas MCIIaJIKa.

[taTuBbl 1a0OPATOPHBIE, IITATUBBI AJI TPOOUPOK, TPOOUPKH, TPOOUPKOAEPKATENN, MEPHBIE LIMITUHAPHI,
XUMHUYECKHE CTaKaHbI, KOJIOBI, BECHI JA0OpATOPHBIC C pa3HOBECAMU, BOPOHKH, CTEKIISTHHBIC MTAJI0YKH,

@HHBTpOBaHBHaﬂ 6YM8.F8., CIIMYKH, KOMILICKTBI pCAKTHUBOB, Ha60pH HHAWKATOPOB.
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