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[NOSACHUTEJIbBHASA 3AITNCKA
Paboyas nporpamma Kypca BHEypouHOU AearenbHocTH «JlabopaTopuym» i 8 Kiacca

COoCTaBJICHA B COOTBCTCTBUH C:

®denepanbHbIM 3ak0HOM «O0 o0pa3zoBanuu B Poccuiickoit denepamuu» (ot 29.12.2012 Ne273-
®3);

®denepanbHBIM  TOCYAAPCTBEHHBIM  OOpa30BaTENbHBIM  CTAHJAPTOM OCHOBHOTO  OOIIEro
oOpa3oBaHUs, YTBEPXKJICHHOTO TpHWKa3oM MuUHHCTEpCTBa 00pa3oBaHus W Hayku PD ot
17.12.2010 Ne 1897,

[TocranoBnenuem ot 28.09.2020 Ne28 «O6 yrBepxkaenun Caunllun 2.4.3648-20 «CanurtapHo-
SMUJEMHUOJIOTHYECKHE TpeOOBaHMUSI K OpraHU3alMsM BOCHUTAHUSA W OOYYeHMs, OTIbIXa U
037I0POBJICHUS JI€TEN U MOJIOICKI;

Meroaudeckux pEeKOMEHJAMK IO YTOYHEHUIO TIOHATHUS U COJAEpKAHUA BHEYPOUHOU
NEeSITeIbHOCTH B paMKax pealn3allii OCHOBHBIX 00I111€00pa30BaTeIbHbIX IPOTPaMM, B TOM UUCIIE
B YaCTU MPOEKTHOM NEATENIbHOCTH, HalpaBiIeHHbIX MHUCbMOM MunHoOpHayku oT 18.08.2017 Ne
09-1672;

Crparerun paszButusi Bocnutanusi B Poccuiickoit ®depepanmu Ha nepuoa o 2025 rona,

YTBEpKACHHOU pacriopspkeHueM lIpasutensctBa ot 29.05.2015 Ne 996-p;
—  OCHOBHO¥U oOpazoBarensHO# Tporpammbel OO0

Pabouas mporpamma paccuntana Ha 34 yaca (1Mo 1 9acy B HEJIENI0), 9TO COOTBETCTBYET
y4eOHOMY TUTaHy OCHOBHOTO 00111ero oopazoBanusi MbOY Mapdwunckoii comn Ha 2022 — 2023
yaeOnbIii roa. [Iporpamma OyzaeT BeimosiHEeHa 3a cueT 3PGEKTUBHO HCTIOIB30BAaHHOTO paboyvero
BpEMEHHU.

B cootBercTBHM € 4. 2 cT. 13 DenepanpHoro 3akona «O6 oOpazoBanuu B Poccuiickoit
denepauum» Npy peaau3alnuy TporpaMMBbl UCIIONB3YIOTCS pa3inyHble 00pa3oBaTelbHbIE
TEXHOJIOTUH, B TOM YHKCJIEe TUCTAaHIIMOHHBIE 00pa30BaTeNbHbIe TEXHOIOTHH, AJIEKTPOHHOE O0yUYEeHHE.

B nensx nmoBelleHUs: ypOBHS SMUEMHUOJIOTHYECKON OE30IMaCHOCTH, B MHTEPECaX COXPaHEHHS
YKU3HU U 37J0POBbs YIaCTHUKOB 00pa30BaTEIIBHOTO MpoIlecca pealn3alus MporpaMMbl BO3MOXKHA C
MCIO0JIb30BAHMEM JUCTAHLIMOHHBIX 00pa3zoBaTenbHbIX TexHosnoruit (JOT).

B 00yuennn ¢ npumenennem JJOT ucnomnp3yroTes Clieayronue opraHu3aiuoHHbIe (OPMBI
yueOHOH IEATEILHOCTHU: YPOK, BHJICO YPOK, JICKIIHs, KOHCY/IbTAIUsI, CEMUHAP, IIPAKTHIECKOE
3aHsATHE, TabopaTopHas paboTa, CaMOCTOSATENbHAS padoTa, MPaKTUYeCKas paboTa, MPOSKTHAs
pabora. CamocrosiTenbHas paboTa yJalIuxcsi MOKET BKIIFOUATh CJIECAYIOLIUE OPTaHU3aIllHOHHBIE
(opMBbI (971€MEHTHI) TUCTAHIIMOHHOTO 00yueHus: paboTa ¢ ANEKTPOHHBIM Y4EOHUKOM, TPOCMOTP
BUJICO-JICKIIUH, TPOCITYIITUBAHKE ayH0(}aiIoB, KOMIIBIOTEPHOE TECTUPOBAHKE, U3YUCHUE TICUATHBIX
U IPYrUX YYeOHBIX U METOJAUYCCKUX MATEPUAIIOB U JI.

B nepuoa anutensHO# 00J1€3HU UM OOBSABICHUS B CBSI3U C SIMIEMHUOIOTMUECKOM
00CTaHOBKOM KapaHTHHa 00yyaroIuecss MMEIOT BO3MOXKHOCTh M0JIy4aTh KOHCYJIbTAIlUM YUUTEIs
gepe3 2JIeKTPOHHBIH KypHal, 3JIeKTPOHHYIO ouTy, nporpammy Skype, WhatsApp, Zoom, quckopa u
Ip., UCHIOJb3Y4 Ul 3TOTO Pa3JIMYHbIE KaHaNbI BbIX01a B IHTEpHET.

ABTOpCKasi mporpamMma OpUEHTHpPOBaHA Ha YIayOJieHHMe W pacllMpeHue 3HaHWH, Ha pa3BUTHE

JII0003HATEIIEHOCTH U HHTCpCCAa K XMMHHU, HAa COBCPIICHCTBOBAHHUC yMCHI/Iﬁ ydqamuxcd 06pa1uaTLc51 C
BCIICCTBAMHU, IMPOBOJIUTH XUMUYECKUM OKCIICPUMCHT C HUCIIOJIb30BAHHEM COBPCMCHHBIX HpI/IGOpOB n

O60py,Z[OBaHI/I}I HOCHTpa 06p8.30BaHI/I$I eCTeCTBeHHO-HaquOﬁ U TEXHOJIOTMYECKOM HaHpaBHCHHOCTCﬁ
«Touku pocTa».



[Tpu pa3paboTke mporpaMmbl akIeHT AEJalicsi Ha BOMPOCHI, KOTOphIe B 0a30BOM Kypce XMMHU
OCHOBHOH IIKOJBI PACCMaTPUBAIOTCS HENOCTATOYHO IIOJIHO WJIM HE PacCMaTPUBAIOTCS COBCEM.
3anauu U ynpakKHEHUs MMOA0OpaHbl TaK, YTO 3aHATHS IO UX OCMBICICHHMIO U PELIECHUIO IPOXOIST
1100 MapajuiedbHO C U3y4aeMbIM Ha YpOKax MaTepHalioM, JTMOO KaK MOBTOPEHHE YXKE MOIYYCHHBIX
3HaHUMU.

B 00yuennu xuMum 0GoJibIIOe 3HAUYEHHE MMEET HKCIIEPHMEHT. B mporecce sKCrepuMeHTaIbHON
paboThl ydamuecs: MPUOOPETYT OMBIT IMO3HAHWS PEATHHOCTH, SBISIFOIIMICS BAKHBIM 3TarloM
dopmupoBaHus y HHX YOEXICHHIA, KOTOpPBIE, B CBOIO OYEPEb, COCTABISIOT OCHOBY HAyYHOTO
MHUPOBO33pEHUs. Peann3oBars yka3aHHBIE LIEIH MOMOYET OCHAIIEHUE IIKOJIBHOTO KaOMHETa XUMHUH
COBPEMEHHBIMH TIpUOOpaMu H OOOpPYIOBAaHHEM IIEHTpa O0Opa30BaHUSI ECTECTBEHHO-HAY4YHOU U
TEXHOJIOTMYECKOH HanpasiieHHOCTeN «Touku pocTay.

Hcnonb3oBanue obopynoBanus «Touka pocTay HpH peanus3alvy JaHHOW MPOrpaMMBbl MO3BOJIUT
CO3/aTh YCIOBUS:

* JUIsl paCIIMPEHUS COJEPIKAHUS IKOJIBHOIO XMMHUECKOT0 00pa30oBaHMUs;

* JUIsI TIOBBIIIEHHUS IO3HABATEJIbHOM aKTUBHOCTH O0YyYarOIIMXCSl B €CTECTBEHHO-HAYyYHOU 0051acTH;

* ISl Pa3BUTHS JIMYHOCTH peOEHKA B TIpoliecce 00ydeHHUsT XMMHUH, €ro CrocoOHOCTe!, (hOpMHUPOBAHUS
U yJIOBJIETBOPEHUS COL[MAIIBHO 3HAYUMBIX HHTEPECOB U MOTPEeOHOCTEH;

* s paboThl ¢ OJAPEHHBIMH IIKOJbHUKAMH, OPTaHU3AINH WX Pa3BUTHS B PA3JIMYHBIX 001aCTIX
00pa3zoBaTeNbHON, TBOPUECKON IEATETHHOCTH.

KonunuecTBeHHbIE KCIEPUMEHTHI MO3BOJIAT NOJIYYaTh JOCTOBEPHYIO HH(OPMALIHMIO O IPOTEKAHUU
TeX WM HWHBIX XHMHUYECKHX TIpoIleccax, O CBOMCTBax BemecTB. Ha ocHOBe mMOIy4eHHBIX
SKCIEPUMEHTAJIbHBIX JAHHBIX Y4Yal[Uecsi CMOTYT CaMOCTOSITENIBHO JeNlaTh BBIBOJBI, 0000MIAaTh
pe3yNbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT CHOCOOCTBOBATH MOBBILICHHUIO
MOTHBAIUN 00Y4EeHHUSI IIKOJIHHUKOB.

AKTyaJlbHOCTh MIPOrPaMMBbl B TOM, YTO OHA CO3JA€T YCIIOBUS JJIsl COLIMAIBHOTO, KYJIBTYPHOTO U
podecCHOHAIILHOTO CaMOOTIPE/IeNIeH s, TBOPUYECKOM caMopeann3auy JINYHOCTH peOEHKa, pa3BUTHUS
y 00y4arommuxcsi €eCTECTBEHHO-HAyYHOW, MaTeMaTh4yeckoi, WH(GOPMALUMOHHOW TI'PaMOTHOCTH,
dbopMHUpOBaHMST KPUTHYECKOTO M KPEaTUBHOTO MBIIUICHUS, COBEPUICHCTBOBAHUS HAaBBIKOB
€CTECTBEHHO-HAY4YHON HaIlPaBJICHHOCTU. 3HAHUS W YMEHHUSA, HEOOXOJUMble IJIsl OpraHu3aliu
UCCIIEIOBATENIbCKON JESTENIbHOCTH, B OyAylleM CTaHyT OCHOBOW Uil OpraHu3aldd Hay4dHO-
HCCIIEIOBATENIbCKON ASITETbHOCTU B By3aX, KOJUIEIKaX, TEXHUKYMax | T.1.

OaHMM W3 OCHOBHBIX IMPHUHIMIIOB MOCTPOEHHUS MPOTPaMMBbI SBJISETCS MPUHLUI JOCTYMHOCTH.
OKCIEepUMEHTAIbHBIE JIaHHbIE, IOJYYCHHbIC YYallUMHUCS IIPU BBIIOJHEHUH KOJIUYECTBEHHBIX
OTBITOB, TO3BOJAT Yy4YallUMCA CAaMOCTOSITENIbHO JeJaTh BBIBOJIBI, BBISBISATH 3aKOHOMEPHOCTH.
[Toaxonpl, 3aj0KEHHBIE B COJIEp>KaHUE MPOrPaMMBI Kypca, CO3Jal0T HEOOXOAWMBIE YCIOBHS IS
CUCTEMHOTO yCBOGHHUS ydYallUMHCS OCHOB HAayKH, Ui OOecleyYeHHs pa3BUBAIOUIETO W
BOCITUTHIBAIOIIETO BO3JIEHCTBUS O0yUYSHHs Ha JIMYHOCTD ydarierocs. @opMupyeMble 3HaHUS JOTHKHbI
CTaTh OCHOBOM CHCTEMBl YOEKICHHH IIKOJBHUKA, LIEHTPAIbHBIM SIPOM €r0 HAay4HOTO
MHUPOBO33PEHHUS.

LEJIN M 3AJIAUM

K HaIIpaBJICHUIO HCpBOCTCHCHHOﬁ S3HAYMMOCTHU IIpU pCaIu3allun 06pa30BaTCJIBHBIX (I)YHKI_II/Iﬁ
npeamMeTa «XUMUD) TPAAULIUMOHHO OTHOCAT (I)OpMI/IpOBaHI/Ie 3HAHUU OCHOB XUMHUUECKOU HAayKH KakK
O6J'IE[CTI/I COBpPCMCHHOI'O €CTCCTBO3HAHUA, HpaKTI/I‘{eCKOﬁ JCATCIIBHOCTHU YCJIOBEKA U KAK OJHOT'O U3
KOMIIOHCHTOB MHpOBOﬁ KYJIBTYPBI. 33)18."18. npeamMera COCTOUT B (bOpMHpOBaHI/II/I CUCTCMBI
XUMHWYECKUX 3HAHUI — BaXKHEHUIIIUX (baKTOB, HOH}ITPII>'I, 3daKOHOB U TCOPCTUYCCKUX HOHO)KCHHﬁ,



JOCTYIHBIX 00001IeHHI MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAyKH, 3HAHUH 0 HAYYHBIX METO/1aX
M3yUYEHHs BEUIECTB M XMMHUYECKMX PpEaKIHid, a Takke B (OPMHUPOBAHWM WU PA3BUTUU YMEHUH U
Croco0OB  JEATENBHOCTH, CBSI3aHHBIX C IUIAHUPOBAaHWEM, HAONIOJCHHEM H IPOBEICHHEM
XMMUYECKOTO HKCIEPUMEHTa, COOJIIOJICHHEM MpaBWil 0e30macHOro oOpalleHusi C BEIIECTBAMU B
MMOBCEHEBHOM KU3HU.

Hapsiny ¢ 9TiM 11enu u3y4eHus peaMeTa B MporpaMMe YTOUYHEHBI U CKOPPEKTHPOBAHBI C YUETOM
HOBBIX TMPHOPHUTETOB B CHCTEME OCHOBHOTO 00mero oOpazoBaHus. CeronHsi B 00pa3oBaHUM 0CO00
3HaYMMOM TPU3HAETCA HANpPABICHHOCTh OOY4YeHHsI HAa pa3BUTHE W CaMOPa3BUTHE JMYHOCTH,
(dbopmupoBanue e€ HHTEITIEKTa U 00IIel KyabTypbl. O0ydeHrne yMEHUIO YYUTHCS U TPOJIOIHKATH CBOE
00pa3oBaHHE CaMOCTOSATEIbHO CTAHOBUTCS OJTHOM M3 BaKHEUIIMX QYHKIMHA y4eOHBIX MPEIMETOB.

B cBs13u ¢ 9TUM TpU M3yYEHUH XMMHUHU B OCHOBHOH IIKOJIE JOMHHHPYIOIIEE 3HAYCHHE MPUOOPETH
TaKHe LU, KaK:

e (GopMHUpOBaHHE HWHTEIUICKTYaIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOW K caM0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIFHOMY TNPHUHITHIO PEHICHUH, CHOCOOHOW amanmTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH,

® HaMpaBJIEHHOCTh OOyYeHHs HA  CHUCTEMaTUYeCKOoe  TMpHOOIIEHHE  ydauuxcd K
CaMOCTOSITEIbHOW  TIO3HABATENFHOW  JICATENIFHOCTH, HAYYHBIM METOJaM  TIO3HaHWUS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

e o0ecrieyeHHe YCIOBHM, CIOCOOCTBYIOIIMX MPHOOPETEHHI0 OOYyYaroImIMMHCS — OIbITa
pa3zHoo0pa3HON AesITeNTbHOCTH, MIO3HAHUS U CAaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIHOUYEBBIX
KOMIIETEHIHI1), IMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUIOB JEATEIbHOCTH;

e (opMupoBaHHE YMEHUH OOBSICHATH W OLEHUBATh SIBICHHUS OKPYXKAIOLIEr0 MHUpa Ha
OCHOBAHMU 3HAHWH U OIBITA, OJYYEHHBIX MIPU U3YUEHUU XUMUH;

e (opMupoBaHue y OOy4aromMXCAd T'YMaHUCTHYECKUX OTHOLICHUH, MOHUMAaHHUSA LIEHHOCTH
XUMUYECKHUX 3HAHUN Ul BBIPAOOTKH SKOJIOTUYECKU I€JIeCO00pPa3HOro MOBEJCHUS B OBITY U
TPYAOBOH NEATENbHOCTH B LIETSX COXPAHEHUSI CBOETO 3/I0POBbS U OKPY)KAIOLIEH MPUPOIHON
cpensbl;

® Da3BUTHE MOTHUBALMM K OOYyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIIUTaHHIO Ha
OCHOBE YCBOEHHS OOIEYEIOBEYECKUX LIEHHOCTEH, I'OTOBHOCTH K OCO3HAaHHOMY BBIOOpY
po(uIIsd U HAIIPAaBJICHHOCTH JAajbHEUIIero 00ydeHMs..

COJEPKAHUE KYPCA

PA3JIEJI 1. METO/IbI IIO3HAHN A B XMUMUU (6 HACOB)

3HAaKOMCTBO C OCHOBHBIMH METOJaMM HAayKH. DKCIIEPUMEHTaJbHbl€ OCHOBbl XUMHH. 3HAKOMCTBO
IIKOJBHUKOB C OCHOBHBIMM METOJAMU HCCIEIOBaHUA U OOOpYAOBaHMEM LEHTpa 0Opa3oBaHMs
€CTECTBEHHO-HAY4YHO! M TEXHOJIOTMYECKOW HampasiieHHocTel «Touku pocta». [IpaBuna noseneHus
B KabuHere XUMHU. BBomHbIil mHCTpykTax. [IpencraBneHne o TOYHOCTH H3MEpEeHUI LU(PPOBBIX
JATYMKOB M aHAJIOroBbIX NpubopoB. IlpencraBieHue o Temmeparype IJIaBieHUs, 0OpPaTUMOCTH
TUTaBJICHUS U KPUCTAJLIM3ALNY.

[IpakTtuyeckas pabota Ne 1 «/3ydeHne cTpoeHus MiaaMeHm.

JIaGopatopHslii onbIT Ne 1 «Jlo kakoil TemrepaTypbl MO>KHO HarpeTh BELIECTBO?».

JIaGopatopublii onbIT Ne 2 «l3mepeHue TeMIepaTypbl KUIMEHHS BOJBI C IOMOIIbIO JaT4YMKa
TEMIIEPATYPBI U TEPMOMETPAY.

JIaGopatopuslii onbIT Ne 3 «OnpezeneHne TeMreparypsl IUIaBJICHUS U KPUCTAIUIM3AIUU METaay.



PA3JIEJI 2. TIEPBOHAYAJIbHBIE XUMUYECKHUE I[TOHATHA (8 YACOB)

Hemuoro u3 mcropun xumuu. Xumus BYe€pa, CErOAHsA, 3aBTpa. lIpocTeie M ClOXKHBIE BellEeCTBa.
duznyeckue M XUMUYECKHE CBOICTBa BeliecTB. Uucrhle BemecTBa U cMecd. OTIMYME YUCTBIX
BelecTB OoT cMeceld. CriocoObl pa3aesieHus: cMeceil. 3aKOH COXPAHEHHSI MACChl BEIIECTB.
[Ipaktuyeckas padora Ne 2 «CriocoObl pa3eneHus cMecein.

JlabopaTtopusbiit onbIT Ne 4 «OnpeneneHue BOAONPOBOAHON U AUCTHILTUPOBAHHOM BOJIBI.
JlemoHcTpalMoHHbIN SKcriepuMeHT Ne 1 «3akoH coXpaHEHHsI MacChl BEIIECTBY.

PA3JIEJI 3. PACTBOPBI (6 YACOB)

[lonsiTe 0 pacTBOpax: ONpENENIEHHE PacTBOPOB, PACTBOPHUTENIH, PACTBOPUMOCTH, KiaccuuKarus
pactBopoB. Kpucramnorunparel. BeipammuBanue kpructamioB. CriocoObl BEIpaXeHHUsS KOHIICHTPAIUN
PacTBOPOB: MaccoBast 0JIs1 paCTBOPEHHOTO BEIIECTBA, MOJISIPHAsI KOHLIEHTPALIHSL.

[Ipaktnueckas padota Ne 3 «OmpeneneHne KOHLEHTPALMU BELIECTB KOJOPUMETPUUYECKUM 10
KaJTMOpOBOUHOMY TpapuKy».

JlaGoparopusblit onbIT Ne 5 «3yueHne 3aBUCUMOCTH PACTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPHI».
JIaGopatopHsrii onbIT Ne 6 «HabmromeHue 3a pocToM KPUCTAJIIOB.

JIaGoparopusiii onbIT Ne 7 «IlepechllieHHBIH pacTBOPY.

JlaboparopHsbrii omeIT Ne 8 «OmnpeenieHre TeMITepaTypbl pa3iioKeHUs KPUCTAIOTHApaTay.

PA3JIEJI 4. XUMUWYECKUE PEAKIIUU (7 YACOB)

Xumnaeckue peaknuu. [Ipusnaku xumuueckux peakiuii. Kimaccudukanus XUMUYECKUX PEAKIHK 110
pa3IMyYHbBIM NpU3HaKaM. Peakunuu coeMHeHus, pa3ioKeHus, 3aMelleHns, o0OMeHa, HeMTpalIn3alnu.
JlabopaTtopusbiii onmbIT Ne 9 «Peakumsi coenuuenus ¢ocdopa ¢ kucimopoaom, okcuna ocehopa (V) ¢
BOJONY.

JlaGopaTtopusbiii onbIT Ne 10 «Peaknus pasznoskerus ruapokcuaa meau (11)».

JlaGopaTtopHsbiit onbIT Ne 11 «Peakius paznoskeHUs] MagaxuTay.

JlaGopaTtopHsbiii onibIT Ne 12 «Peakiys 3aMeieHus: MEIH JKEJIE30M B PACTBOPE MEIHOTO KYITOPOCay.
JlaGopatopubiii ombIT Ne 13 «Peakius 3amerieHuss BOJOpPOJa IIMHKOM B PAacTBOpPE COJISHOM
KHCIIOTBI.

JlaGopaTtopHsbiii onbIT Ne 14 «Peakiys 3amenieHus: BOJAOPOia KaJbIIueM (HaTpHUEM, TUTHEM) B BOJICY.
Jlaboparopusiii onbIiT Ne 15 «Peakius oOMeHa MeXy KapOOHATOM KalIbLIUS U COJITHOW KHCIOTOM.
Jlabopartopusiii onbIT Ne 16 «Peakiius oOMeHa MEXy XJIOpUIOM OapHsi U CEpHON KUCIOTOM».
JlaGopaTtopHsbiii onibIT Ne 17 «Peakiyst HeUTpaau3aium»

JleMoHCTpalMOHHBIN 3KkcriepuMeHT Ne 2 «BpizieneHne u MorioueHue Teria — IpUu3HaK XUMHUYEeCKOn
peaKkLum».

PA3EJI 5. OCHOBHBIE KJIIACCBI HEOPTTAHMYECKHX COEI[I/IHEHI/Iﬁ (5YACOB)
Knaccudukamuss  HeopraHnuuyeckux  coenmHeHuil. OkcuIpl —  COCTaB, HOMEHKJIATYpa,
KIaccuduKaus, XUMHUeckue cBoicTBa. [loHATHE O THAPOKCHIAX — KHUCIOTaX M OCHOBAHUSX.
Hazpanus u cocraB ocHoBanuid. Ill€noumn, ux cBoiicTBa M cnocoObl momy4yeHus. HepacTBopumbie
OCHOBaHHUS, WX CBOWCTBa M cHocoObl monydeHus. OKCHABI M THIPOKCHUIBI, OO0Iamaronine
ampoTepHbiMi  cBoMicTBamu. Kraccudukamuss Kuciaor (B TOM 4YMCIE€ OpraHUYECKHe W
HEOpPraHWYeCKHe), WX COCTaB, HOMeHKiarypa. OOmme XUMHYECKHE CBOWCTBA KHUCIOT. Psjg
akTUBHOCTH MeTaimioB. CocTaB, HOMEHKIJIATypa COJIeH, MpaBWIa COCTaBICHHS (OPMYT COJEH.
XHUMHUYECKHE CBOMCTBA COJICH.



[Ipaktuyeckas padora Ne 4 «IlomydeHue MEHOTO Kyopoca».

JIaboparopusrii ombiT Ne 18 «Onpenenenue cocraBa BO3Iyxam.

JIaGopatopusrii onbiT Ne 19 «Omnpenenenue pH pa3indHbIX cpemy.

JIaboparopusrit ombiT Ne 20 «OnpeerneHrne KUCIOTHOCTH ITOYBY.

JlemoHcTpatmoHHbId 3kcriepuMeHT Ne 3 «OcHoBanus. TemnoBoil 3¢dexT peakuuu ruipokcuia
HATpPUSI C YTIIEKUCIIBIM Ta30M».

PA3JIEJI 6. XUMUYECKAS CBA3b (2 HACA)

Xumuyeckass CBsI3b. Buapl XumMuyeckodl CBsi3M. KpucTamimyeckoe CTpOEHUE BEIIECTBA.
Kpucrannnueckue pemérku — aToMHasi, MOHHAs!, MOJIEKYJIIpHAst U UX XapaKTEPUCTHUKH.
JlemoHcTpatmoHHbI 3kcriepuMeHT Ne 4 «TemmepaTypa IuiaBieHHs BEIIECTB C PAa3HBIMU TUIIAMU
KPUCTAJUIMYECKUX PELIETOK

INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

JINYHOCTHBIE Pe3yJIbTATHI

OOyyaromuiics MOJIy4UuT BO3MOKHOCTH JUIsl (POPMHUPOBAHUS CIEIYIOIUX TUYHOCTHBIX YY1

* OIpeielIeHe MOTUBAIIMY U3YU€HHUs yueOHOro MaTepuara;

* OLICHMBaHUWE YCBAaMBAEMOI0 Yy4eOHOro Marepuaina, MCXOJs U3 COIHAIbHBIX U JIMYHOCTHBIX
IIEHHOCTEH;

* MOBBILIEHUE CBOEro 00pa30BaTENLHOTO YPOBHS M YPOBHS TOTOBHOCTH K HM3YyYEHHIO OCHOBHBIX
HCTOPUYECKUX COOBITHI, CBA3aHHBIX C PA3BUTHEM XHUMHUH U 00IIECTBA;

* 3HaHHE MPaBUJI OBEJACHUS B UPE3BbIUANHBIX CUTYALIUSX;

* OIICHUBAHUE COIMAIbHON 3HAYUMOCTH TIpodeccHii, CBA3aHHBIX C XUMHUECH;

* BJIaJICHUE MpaBHJIaMU 0€30MacHOTO OOpallleHHs ¢ XUMUYECKHMMH BEIIECTBAMU M 000PYIOBaHHEM,
MIPOSIBIIEHUE IKOJIOTUYECKOU KYJIBTYPBHI.

MeTtanpeaMeTHble pe3yabTaThl

Pezynamusnvie

OO0yuaromuiics MOJy4UT BO3MOXKHOCTD 111 (POPMUPOBAHUS CISAYIONINX PEryasaTUBHBIX Y Y /1:

* [IeJienoJlaraHye, BKIIIOYas MMOCTAHOBKY HOBBIX IeJIel, MpeoOpa3oBaHME MPAKTUUYECKOW 3a/ladyu B
M03HABATEIbHYIO, CAaMOCTOSITEJIbHBIN aHalu3 YCIOBUH JOCTH)KEHHS LIeJIM Ha OCHOBE Yuéra
BBIJICTICHHBIX YUUTEJIEM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale;

* IJITAHUPOBAHUE ITYTH TOCTHXKEHUS 1IeJIeH;

* YCTaHABJICHUE LIEJIEBBIX IPUOPUTETOB, BBIJICIICHNE abTEPHATUBHBIX CIOCOO0B JTOCTIKEHUS 1IENIU U
BBIOOD HanboJee A3(h(peKTUBHOTO crocooa;

* YMEHHE CaMOCTOSTEIbHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABJIATh UM;

* YMEHHE IPUHUMATh PEIICHUs B MPOOJIEMHOI CUTYyallluH;

* IOCTaHOBKA Y4eOHBIX 3a/1a4, COCTAaBIIEHHE IJIaHA U MOCJIEIOBATEIFHOCTH ACHCTBUI;

* opranu3zaius pabodero MecTa Mpu BBIMOJTHEHUH XUMUYECKOTO SKCTIEPUMEHTA,

* IPOTHO3UPOBAHUE PE3YJILTATOB OOyUEHUS, OIIEHUBAHUE YCBOCHHOTO MaTepuana, OlleHKa KauecTBa
Y YPOBHS MOJYYECHHBIX 3HAHUN, KOPPEKIIUA TJIaHa U crioco0a AeMCTBHS MPU HEOOXOAUMOCTH.
Iloznasamenvhuie

OOyyaromuiics MOJy4YUT BO3ZMOKHOCTH JIJIs1 JOPMHUPOBAHUS CIECIYIONIUX MO3HABATEIbHBIX Y'Y J1:

* IOMCK U BBIJICTICHHE WH(OPMAIINH;

* aHAJIU3 YCTIOBUH U TpeOOBaHUI 3a/1a4M, BEIOOP, COMOCTABIEHNE U 0OOCHOBAHUE CIIOCO0A PEIICHUS
3a/1auu;



* BpIOOp Hambosiee A(PQPEKTUBHBIX CIOCOOOB pEUICHHS 33/Ja4d B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;

* BBJIBIDKEHHE U 000CHOBaHME THIIOTE3bI, BHIOOP criocoda e€ mpoBEpKH;

* CaMOCTOSTEIbHOE CO3/IaHHE AITOPUTMa JESATENBHOCTH IPU PELIEHUU IpoOJeM TBOPUYECKOIO U
ITIOMCKOBOTO XapaKTepa;

* YMEHHMSI XapaKTepU30BaTh BELIECTBA 10 COCTaBY, CTPOECHHUIO U CBOMCTBAM;

* ONHCHIBAaHUE CBOWCTB: TBEPBIX, JKUAKHX, ra3000pa3HBIX BEUIECTB, BBIJICICHUE WX CYHIECTBEHHBIX
MIPU3HAKOB;

* M300pakeHHE COCTaBa MPOCTEUIINX BEHIECTB C TOMOIIBI0 XUMHUYECKUX (OPMYT M CYHIHOCTH
XMUMHMUYECKUX PEeaKLUi ¢ TOMOIIbIO0 XUMUYECKIX YPAaBHEHU;

* IIpOBe/IEHUE HAONIO/IEHUM, OINKCAaHUE TPU3HAKOB M YCIOBUM TEUEHUS XUMHUYECKHUX pEeaKLUi,
BBINIOJIHEHUE XMMHMUYECKOTO HKCIEPUMEHTa, BBIBOJBI HAa OCHOBE aHalu3a HaONIoJeHUN 3a
SKCHEPUMEHTOM, pEelIeHUuEe 3a/Jad, I[OJydeHHE XUMHYECKOH HMHQOpMalMU U3  Pa3InyHbIX
HCTOYHUKOB;

* YMEHHE OpPTraHU30BbIBaTh UCCIIEI0BAHUE C LIEJIBIO0 TPOBEPKU THIIOTES;

* YMEHHE JIeNIaTh YMO3aKII0UeHUs (MHAYKTUBHOE U 110 aHAJIOTUHN) U BBIBOJIBI;

* yMeHHE OOBEKTUBHO OLEHUBaTh HHGOpPMAIMI0 O BEIIECTBAX M XUMHUYECKHX IMpoleccax,
KPUTHYECKH OTHOCUTBHCSA K IICEBJOHAYYHON HHPOPMALIUH.

Kommynuxamuenvie

OO0yyaromuiics MOJTy4UT BOZMOXKHOCTH JIJIs1 (POPMHUPOBAHUS CIEIYIOIINX KOMMYHHUKAaTUBHBIX Y'Y [

* IIOJIHOE M TOYHOE BBIPAKXCHHE CBOMX MBICIEH B COOTBETCTBUM C 3aJadyaMM U YCIOBUSAMU
KOMMYHHKAIWH;

* aJICKBATHOE HCIIOJb30BAHUE PEUEBBIX CPEACTB JUISl y4acTHs B JUCKYCCHH M apryMEHTALMM CBOEU
MO3ULIMM, YMEHHUE IPEJCTABIIATh KOHKPETHOE COJIEp>KaHUE C COOOIIEHHWEM €ro B IHCbMEHHOW U
yCTHOUM ¢opMe, ompenesecHue CrocoOOB B3aMMOJICHCTBHS, COTPYAHHYECTBO B TOHUCKE W cOope
nHpopMaiuu;

* olpeneneHue crnocoOOB B3aUMOJEHCTBMS, COTPYIHMUYECTBO B IOMCKE M cOope HHpopManuy,
yyacTHe B JAMajore, IJJAaHUPOBAHUE OOIIMX CIIOCOO0B pabOThl, MPOSIBICHHE YBa)KUTEJIBHOTO
OTHOIIECHHUS K IPYTUM Y4alIuMCs;

* OIMCAaHWE  COJEP)KAaHWsA  BBINOJHAEMBIX  JCHCTBHM €  LEIBI0  OPUEHTHUPOBKA B
IIPEIMETHOIIPAKTHYECKOM EATENBHOCTH;

* YMCHMS YYWTBHIBaThb pa3Hble MHEHMS MU CTPEMUTHCS K KOOPIMHALMM Pa3IUMYHBIX IO3ULUI B
COTPYJHHUYECTBE;

* (GopmynupoBaTh COOCTBEHHOE MHEHHE U MO3MILHIO, apryMEHTHPOBAaThb U KOOPAUHHUPOBATH €€ C
NO3ULIMSIMU MAapTHEPOB B COTPYJHMYECTBE HpPU BBIpAOOTKE OOLIEr0 pELIeHUus B COBMECTHOM
NESITEIbHOCTH;

* OCYIIECTBJIATh B3aUMHBI KOHTPOJb M OKa3blBaThb B COTPYAHHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIB;

* IUIAHUPOBATh OOLIME CIIOCOObI PAOOTHI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIMIO, OLIEHKY JEHCTBUI
napTHEpa, yMeTh yOeKaaTh;

* HCIOJIb30BaTh aJ€KBATHBIE S3BIKOBBIE CPEICTBA Ui OTOOpPaXEHUS CBOMX 4YYBCTB, MBICIIEH,
MOTHBOB U OTPEOHOCTEH; 0TOOpakaTh B peud (onrcaHue, 00bsICHEHHE) COJepKaHNEe COBEPIIAEMbIX
NecTBUH, Kak B popMe TPOMKOI collMann3upoOBaHHON peun, Tak U B (hopMe BHYTpEHHEH peun;

* pa3BuUBaTh KOMMYHMKAaTHBHYIO KOMIIETEHIMIO, HCIOJb3Yysl CPEACTBA YCTHOM M INHUCHbMEHHOMN
KOMMYHHKAIMH TpU paboTe C TEKCTaMU Yy4eOHHKA U JOMOJHUTEIBHOMN JTUTEpaTypoid, CIpaBOYHBIMU



TaOJIMIIaMU, TPOSIBIIAT TOTOBHOCTh K YBKEHHIO HHOM TOUKH 3pEHUS NPU OOCYKJICHUH Pe3yIbTaTOB
BBITIOJTHEHHOW PabOTEHI.

IIpeomemnvie pesynvmamol

OOyyaromuiics Hay4YuTCs:

* IPUMEHATH OCHOBHBIE METO/Ibl I0O3HAHUS: HAOIIOJCHHUE, U3MEPEHUE, SKCIIEPUMEHT;

* ONHCHIBATH CBOWCTBA TBEPIBIX, KHUIKUX, T'a3000pa3HBIX BEIIECTB, BBIIENIAS WX CYIIECTBEHHBIE
MIPU3HAKY;

* pacKpbIBaTh CMBICII 3aKOHA COXPAHEHUSI MacChl BEIIECTB, aTOMHO-MOJIEKYJIIPHOM Teopuu;

* pa3nuyaTh XUMHUYECKHe W (U3NYECKUE SBJICHUS, HA3bIBAaTh NMPH3HAKH M YCIOBUS NPOTEKAHUS
XUMHYECKUX PEAKIIN;

* cobmo1aTh MpaBuiia 6e30macHo paboThl IPU MPOBEIECHUH ONIBITOB;

* [10J1b30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM U MTOCYIOM;

* [10JTy4aTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

* XapakTepu30BaTh (U3NYECKUE M XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX
COEIMHEHUH, MPOBOIUTH OMBITHI, MOATBEPXKIAIOIINE XMMHUYECKHE CBONCTBA H3YyYEHHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;

* PacKpbIBaTh CMBICI MOHATHS «PACTBOPY, BBIUUCIATH MAaCCOBYIO JOJIO PacCTBOPEHHOTO BEIIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C ONIPEACIEHHON MACCOBOM 10JIel PAaCTBOPEHHOTO BEILIECTBA;

* XapaKTepU30BaTh 3aBUCUMOCTh (PU3NYECKHX CBOMCTB BEIIECTB OT TUIA KPUCTAJUINYECKON pemETKHY,
OTIPEENATh BUJ XUMUYECKOU CBSA3H B HEOPraHMUECKUX COEAMHEHUSX;

* IPOBOJUTH OMBITHI MO MOJYYCHHUIO U U3yYECHUIO XUMUYECKUX CBOWCTB Pa3IMUHBIX BEIIECTB;

* IPaMOTHO 00paIaThcs ¢ BEIIECTBAMU B TOBCEIHEBHOM JKU3HH.

Oo0yyaromuiicsi MOJY4YUT BO3MOKHOCTh HAYUYUTHCS:

* BBIJBUTATh U TPOBEPATH IKCHEPUMEHTATIbHO TUIMOTE3bl O XUMHYECKUX CBOMCTBAX BELIECTB Ha
OCHOBE MX COCTaBa U CTPOECHMSI, UX CIIOCOOHOCTU BCTYNaTh B XUMUYECKHE PEaKIMU, O XapakTepe u
MPOJIYKTaX Pa3InYHbIX XUMUYECKUX PEAKIIHIA;

* XapakTepu30BaTh BEIIECTBA IO COCTAaBY, CTPOCHUIO M CBOMCTBAM, YCTaHaBIUBATh NPUYMHHO-
CIIEJICTBEHHBIE CBA3M MEK/Y JaHHBIMHU XapaKTepUCTUKAMU BELIECTBA;

* UCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U1 SKOJIOTHUYECKHA ITPAaMOTHOTO TIOBEJICHUS B OKpY Karoleit
cpene;

* HICIMOJb30BaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIETEHIIMH MPU BBIMOJIHEHUU MPOEKTOB M PEUICHUH
y4eOHO-HCCIIeIOBAaTeNIbCKUX 3a/1a4 M0 M3YyYEHHIO CBOWCTB, CIIOCOOOB MOJYYEHUS M PACIO3HABAHUS
BEIIECTB;

* 00BbEKTHBHO OIICHUBATh WH(OPMALIHIO O BEIIECTBAX U XMMHUYECKUX MMPOIIECCaX;

* OCO3HaBaTh 3HAYCHHE TEOPETUUYECKUX 3HAHUN IO XUMHUH Uil MPAKTUYECKOU JIEATEIbHOCTH
Yel0BeKa;

* CO3/1aBaTh MOJIENIN U CXEMBI ISl PelIeHNs yueOHBIX U O3HABATENbHBIX 33/1a4;

MOHMMaTh HEOOXOAMMOCTb COOJIIOZCHUS NPEANHUCAHUM, NpeylaraéMblX B HHCTPYKUUSAX II0
HCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XMUMHUU U JIP.



TEMATUYECKOE IINTAHUPOBAHUE




Ne | HaumeHnoBanue KosmmmuyecTBo yacos Hara ILnanupyemsble pe3ybTaThl DJIeKTpOHHbIe (LN (POBbIE)
n/m | pasaejioB U TeM U3y4YeHUs o0pa3oBaTe/ibHbIE pecypChl
BCero | MpakT | Jadopar | JeMOHCTpa
NPOrpaMMblI
u- Op-Hble | LHOHHbIE
yecKHe | ONBITHI | JKCIepuMe
padort HTBI
bl
1 | Metoast 6 1 3 0 06.09.2022 | OnpenensThb BO3MOXKHOCTh | MaTepuaibHO-TeXHUYECKas 0aza
TTO3HAHMS B 11.10.2022 | mpoBeneHus peakiuit u | uentpa «Todka pocray.
XUMHH MPOIECCOB, TpeOYIOMUX | DIEKTPOHHBIC MPE3CHTAIIHH.
HarpeBaHusl. Caiitr ®UIIN. OTkpbITHIE OaHK

YMmenue BbIOMpaTh HpUOOPHI
JUIS. TIPOBEJECHUSI HU3MEPEHHUI,

TpeOyIOmMX TOYHOCTH
MOKa3aHUM.

3HaTh MIPOIECCHI,
MPOTEKAOIIKE MPHU TUIaBICHUN
BEIICCTB u ux
KPUCTAJUIU3AIUH.

Ymenue paboTtathb c
00opynoBaHueM LEHTpa
obOpazoBaHus €CTECTBEHHO-
HAyYHOM U TEXHOJIOTMYECKOH
HaIpaBlIeHHOCTEN «Touku
pocTay.

Ymenue MOJIb30BaThCS

HarpeBaTCJIbHbIMHA an6opaMH.
HJ'IaHI/IpOBaTL U OCYIICCTBIIATH
Ha IMPAKTHUKE XUMHWYCCKHEC

3ajaHuil Ui GOPMUPOBAHUS
€CTECTBEHHO-HAyYHOUI
IPAMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-

zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti

Canr Ennnasa KOJUIEKIUSA
i ppoBBIX 00pa3zoBaTeIIbHBIX
peCypCoB. http://school-
collection.edu.ru/catalog

Caiit ®denepaabHbIA LEHTP
nH(pOpMaIMOHHO-
00pa3oBaTEeIbHBIX peCypcoB.

http://fcior.edu.ru/



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

IKCIIEPUMEHTBI, MIPOBOTUTh
HAOJIIONEHNS, I€JIaTh BBIBOJBI

o pe3ynbTaTam
IKCTIEPUMEHTA.

CnenoBatb paBujiaM
Oe3omacHoOi paboThI B
nabopaTopuu pH

HUCIIOJIb30BaHUN XUMHYECKON
nocyasl U O00OpyIOBaHMS, a
TaK)Ke MpaBujiaM 0OpalieHus ¢
TOPHOYMMH BCIHICCTBAMU

B OBITY
[lepBoHauanbHbIe 18.10.2022 | Ymetb oTIM4aTh | MarepuaipHO-TeXHUYECKast 0a3a
XUMUYECKUE 13.12.2022 | BomompoOBOIHYIO ~ BOAY  OT | IeHTpa «Touka pocTay.
MOHATUSA JTUCTUIIIUPOBAHHOM, 3HaTh, | DIEKTPOHHBIE IPE3ECHTALUH.

noyeMy  Juis  TPOBEIEHUs
SKCIIEPUMEHTOB  HCIIOJIb3YIOT
JTUCTUJUTUPOBAHHYIO BOTY.
YMeTh oTinnuath (u3HuecKue
MPOLECChl OT XUMHUYECKHX pe
aKIHUU.

3HaTh, YTO NOpPU MPOTEKAHUU
peaKkuii MOJIEKYJbl BEIECTB
pa3pyuarTcs, a aTOMBI
COXpaHSIIOTCS (IJ11 BEIIECTB C
MOJIEKYJIIPHBIM CTPOCHUEM).
3HaTh (QOPMYIHMPOBKY 3aKOHA
U yYMeTb MpPHUMEHATh €ro Ha
NpaKkTUKe, TpU  pEIIeHUH
pacuéTHBIX 3a4a4.

Caittr ®UIIA. OTKpbITHIA OaHK
3aMaHuii Ui OPMHUPOBAHUS
€CTECTBEHHO-HAY4YHOM
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti

Caiit Enunas KOJUIEKIUSA
i ppoBBIX 00pazoBaTeIbHBIX
pecypcos. http://school-

collection.edu.ru/catalog

Caiitr ~ @enepalIbHBI  LIEHTP
UH(POPMALMOHHO-
00pa3oBaTeNbHBIX pecypcoB.



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

Ymenue paboTtath c
o00opynoBaHueM [EHTpa
o0pa3zoBaHus €CTECTBEHHO-
HAay4HOUH M TEXHOJIOIMYECKOU
HaIpPaBJIECHHOCTEN «Toukn
pocTtay.

[ImaHnpoBaTh M OCYIIECTBIATH
HA TPaKTUKe  XUMHUYECKUE
IKCTIEPUMEHTHI, MIPOBOJIUTH
HaOIIOAEHMSA, NelaTh BBIBOJBI

1o pe3yiabTaTam
IKCIIEPUMEHTA.

Cnenosats MpaBuiIamMm
6e3omacHoO paboThI B
nabopaTopun pu

UCTIOJIb30BAHUN  XUMHUYECKOM
nocyasl U O0OpymOBaHHS, a
TaKKe MpaBWJIaM 0OpaIieHus ¢
TOPIOYMMHU  BEIIECTBAMH B
OBITY

http://fcior.edu.ru/

PacTtBOpBI

20.12.2022
07.02.2023

HNmers  mpencraBieHHEe O
pa3Hoi 3aBUCUMOCTH
pPacTBOPUMOCTH  BEIIECTB OT
TeMIepaTyphbl.

Ymerb UCII0JIb30BaTh
UGPOBOA  MHUKPOCKON  JUIS
u3y4eHHs (HOPMbI KPUCTAJIIOB.
Nmers  mpeacraBieHue o
pa3IM4HON HaCBILLEHHOCTH
pacTtBopa pacTBOpsIEMBIM

MaTepI/IaJIBHO-TeXHI/I‘IeCKa}I Oaza
nentpa «Touka poctay.
BJ'IGKTpOHHBIe MMpE3CHTaluU.
Caiitr OUIIN. OTkpbITHIA OaHK
3aaHuii Uil OPMHPOBAHUS
CCTGCTBGHHO-Hay‘IHOﬁ
rpaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-



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

BELIECTBOM.
YMers OIIpEaEATh
KOHLIEHTPALUIO pacTBopa,
UCIIOJIb3YSI HHCTPYKIIHIO.

3HaTh CIOCOOHOCTD
KPUCTAJIIOTUAPATOB
paspyliaThCs Ipy HarpeBaHUU.
Ymenue paboTtaTh c
000pyTI0BaHHEM LIEHTpa
o0pa3zoBaHus €CTECTBEHHO-
HAay4YHOW M TEXHOJIOTMYECKOMN
HaIpaBJIEHHOCTEN «Toukn
pocTtay.

[InanupoBaTh U OCYIIECTBIATH
HAa  TPaKTUKE XUMHUYECKHE

9KCIICPUMEHTHI, MIPOBOTUTH
HaOJFO/ICHNS, JIeNaTh BBIBOJIBI
o pe3ynbpTaTam
IKCIIEPUMEHTA.

CrnenoBatb npaBUIaM
Oe3omacHo paboThI B
n1abopaTtopuu pu

UCIIOJIb30BAHUM ~ XUMUYECKOM
nocynsl W o0OpynoOBaHMs, a
TaK)Ke HpaBHIaM OOpAICHUS C
TOPIOYMMH  BEIIECTBAMH B
OBITY

gramotnosti

Caiit Enunas KOJUIEKIIUS
1 ppoBBIX 00pa3zoBaTeIbHBIX
peCypcoB. http://school-

collection.edu.ru/catalog
Caiitr ~ @enepasibHbI  LIEHTP

MH(OPMALMOHHO-
00pazoBaTEIbHBIX pecypcoB.
http://fcior.edu.ru/

XUMHYECKHE
peakuuu

14.02.2023
28.03.2023

Hcnonb3oBaTh  XMMHUYECKYIO
CUMBOJIMKY JJIsSi COCTaBIICHUS
dbopmyn BEILIECTB,

MaTepI/IaJIBHO'TeXHI/I‘{eCKaH Oa3a
HOCHTpa «Touka pocCTa».
aﬂeKTpOHHHC IMMPE3CHTALUHU.



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

MOJIEKYJISIPHBIX YpaBHEHUI
XUMHYECKUX PEAKIIUH.
[Tonumartp CYIIIHOCTh
nmpouecca HEUTpanu3aluuu U
MIPUMEHSATH porecc
HEUTpAJIM3aLMN HA IPAKTUKE.
Ymenue paboTtaTh c
000pyTI0BaHHEM LIEHTpa
o0pazoBaHus €CTECTBEHHO-
HAay4HOH M TEXHOJIOIMYECKOMN
HaIpaBJIEHHOCTEN «Toukn
pocTay.

[InanupoBaTh U OCYIIECTBIATH
Ha  TPaKTUKE  XHMHUYECKUE
SKCIIEPUMEHTBI, MIPOBOJIUTH
HaAOMIOCHUS], JeNlaTh BBIBOIbI

o pe3ynbpTaTam
IKCTIEPUMEHTA.

CrnenoBatb npaBUIaM
Oe3omacHo paboThI B
n1abopaTtopuu pu

UCTIOJIb30BAHUM  XMMHUYECKON
nocyasl ¥ oOopymoBaHus, a
TaKKe MpaBHIaM OOpalIeHus ¢
TOPIOYMMH  BEUIECTBAMH B
ObITY

Caiit OUIIN. OTKpBITHIH OaHK
3ajaHuii  UIS  (OPMHUPOBAHUS
€CTECTBEHHO-HAy4YHOHI
I'PAMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti

Caiit Ennnasa KOJUICKIIUS
1 ppoBBIX 00pazoBaTeIbHBIX
peCypcoB. http://school-

collection.edu.ru/catalog
Caiir ~ @PepepanbHbIl  LIEHTP

MH(OPMALMOHHO-
00pa3oBaTeIbHBIX peECypcoB.
http://fcior.edu.ru/

OcCHOBHBIC
KJ1aCChI
HEOPraHMYeCKUX
COCIMHEHU I

04.04.2023
16.05.2023

Knaccupunuponats
u3y4aemple  BeEIIECTBA  IIO
COCTaBYy U CBOMCTBaM.
3HaTh 00BEMHYIO JIOJIEO

MarepuanbHO-TeXHHUECKass 0a3a
nenTpa «Touka pocTay.
DJIEKTPOHHBIE NPE3ECHTALUY.
Caiit OUIIN. OTKpBITHI OGaHK



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

COCTaBHBIX YaCTEH BO3yXa.
YMers IIPOBOJUTH
MPOCTEUIINE CHHTE3BI
HEOPraHWYECKUX BEIIECTB C

WCITOJIb30BAHNEM MHCTPYKIUU.

YMmers OIIPENEATh pH
pacTBOPOB.

[IpumensTh YMEHUS 1o
OIPEICIIEHULO pH B
IIPAKTUYECKON NEATEIBbHOCTH.
YMmerb OIIpEaENATh
KHCIIOTHOCTB MOYB.
[Iporuo3upoBats CBOMCTBA

BEIIECTB Ha OCHOBE OOIMX

XHUMHYSCKAX CBOMCTB
H3YYCHHBIX KJIaCCOB/TPYIIIT
BEIIECTB, K KOTOPHIM OHH
OTHOCSTCS.

Ymenue paboTtartp c
000pyT0BaHHEM LIEHTpa
o0pa3zoBaHus €CTECTBEHHO-
HAay4YHOH U TEXHOJOTHUYECKOU
HaIpaBJIEHHOCTEH «Touku
pocTay.

HJ'IaHI/II)OBaTL " OCYLICCTBJIATDH

Ha  IPaKkTUKE  XUMHUYECKUE
JKCIIEPUMEHTHI, MIPOBOJIUTH
HaOJIIO/IeHNs, JIeaTh BBIBOJIBI
o pe3yibTaTam

OKCIICPUMCHTA.

3ajaHuii  UIE  (POPMHUPOBAHUS
€CTECTBEHHO-HAyYHOH
I'PAMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-

zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti

Caiit Ennnasa KOJUICKIIUS
1 ppoBBIX 00pa3zoBaTebHBIX
pECypCoB. http://school-
collection.edu.ru/catalog

Caiitr ~ dDenepanbHbBIl  LEHTP
MH(OPMALMOHHO-
00pa3oBaTeIbHBIX pecypcoB.

http://fcior.edu.ru/



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

CnenoBatb paBujiaM
Oe3omacHoi paboThI B
nabopaTopuu npu
UCIIOJIb30BAHUM  XMMHUYECKON
ocy/lbl W O000OpYHOBaHHSA, a
TaKXKe MpaBHiaM OOpalIeHHs C
TOPIOYMMH  BEUICCTBAMH B
ObITY

XuMuyeckas
CBA3b

23.05.2023
30.05.2023

Ornpenenarb BUJ XUMHUYECKOM
CBSI3U B COCJMHEHUHU.
IToxazate 3aBUCHMOCTD
(U3UYECKUX CBOWMCTB BEIIECTB
OT THUIIa XUMHUYECKOM CBSI3H.
Ymenue paboTaTh c
000pyTI0BaHHEM IIEHTpa
o0pazoBaHus €CTECTBEHHO-
HAay4YHOH UM TEXHOJOTUYECKOU
HaIpaBJIEHHOCTEN «Toukn
pocTay.

[Tn1anupoBaTh U OCYIIECTBIATH
HAa  TPaKTUKE XUMUYECKUE
JKCIIEPUMEHTHI, MIPOBOJIUTH
HAOMIOICHNS], JeNaTh BBIBObI

o pe3yibraram
IKCIICPHUMEHTA.

CnenoBatb IpaBUIaM
6e30macHoi paloThI B
1aboparopuu npu

WCIIOJIb30BAHUN  XMMHYECKON
nocyasl ¥ 000pynoBaHMA, a

MarepuanbHo-TexHu4yeckass 0asa
nenrpa «Touka pocray.
DJIEKTPOHHBIE TIPE3CHTALUH.
Caiitr ®UIIN. OTkpbITHIE OaHK
3ajaHuil Ui GOPMUPOBAHUS
€CTECTBEHHO-HAyYHOUI
IrPaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti

Canr Ennnasa KOJUIEKIUSA
i ppoBHIX 00pa3zoBaTeIIbHBIX
peCypcoB. http://school-

collection.edu.ru/catalog

Caiit ®denepaabHbIiA LEHTP
nH(pOpMaIMOHHO-
00pa3oBaTEeIbHBIX peCypcoB.
http://fcior.edu.ru/



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
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TaKXkKe MpaBuiaM OOpalIeHHs C

TOPIOYUMHU
ObITY

BCIICCTBaAMH

B

OBLLEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

34

20




n/n

Jara
NPOBeACHU
|

Tema

KoauuecTB
0 4YaCOB

HUcnonb3oBanue
o0opynoBaHus
HEeHTpa
eCTeCTBEHHOHAYY
HOM
HANPABJIEHHOCTH
HenTpa «Touka

pocTta»
PA3JIEJ 1. METOAbI IO3HAHUS B XUMHUH (6 YACOB)
1 06.09.2022 | OcHOBHBIE METO/IBI HAYKH 1
2 13.09.2022 | DxcriepuMeHTATBLHBIE OCHOBBI XUMUHU 1 Hudposas
nmabopaTtopus c
JaTINKAMH
3 20.09.2022 | Ipaktrueckas padota Ne 1 «3yuenue 1 Jarauk
CTPOCHUS TUTAMEHI) TEeMITepaTypbl
TEpMONApPHBIN,
CIIHPTOBKA
4 27.09.2022 | IlpencraBieHue O TOYHOCTH U3MEPEHHIA 1 JaTtuukoBast
U (POBBIX TATIUKOB M aHAJIOTOBBIX cucrema
npudopoB
5 04.10.2022 | [IpeacraBieHUE O TEMIIEpaType 1 JaTunk
IUIABJICHUS U OOpaTUMOCTH IUIABJICHUS. TEeMIIepaTypbl
JlabopaTtopusiii onbIT Ne 1 «Jlo kakoit TJIATUHOBBIM,
TEMIEPATYpPbl MOXKHO HarpeTh TEPMOMETD,
BEILECTBO?». AIIeKTpUYecKast
JlabopaTtopHsiii onbIT Ne 2 «M3mepenue IJIMTKA, CIMPTOBKA
TEMIEPATypbl KHIIEHUS BOJIbI C TIOMO-
LIbIO JaTYUKA TEMIEPATyPhl U TEPMOMET-
pa».
6 11.10.2022 | IlpencraBiieHHE O KPUCTATUIH3AIMH. 1 JaTunk
JlaboparopHslii ombiT Ne 3 TEeMIIepaTypbl
«OrmpeneneHue TeMrepaTypbl IIaBIeHUs TEePMOIIapHBIN

" KpUCTAJUIM3allu1 METaJlJIay»

PA3JIEJI 2. IEPBOHAYAJIBHBIE XUMHWYECKHUE ITOHATHUA (8 HACOB)

7 18.10.2022 | HemMHOTrO M3 HCTOPUH XUMHUH 1

8 25.10.2022 | Xumus BUYEpa, CErOJIHS, 3aBTPa 1

9 08.11.2022 | IIpocTsie U CIOKHBIE BEIIECTBA 1

10 | 15.11.2022 | ®uznueckue U XMMAYECKHE CBOMCTBA 1
BEIIIECTB

11 22.11.2022 | Yuctele BemectBa U cMecu. OTiinune 1 Jatauk
YUCTBIX BEIIECTB OT CMECEH. AIIEKTPOTIPOBOJIHOC
JIaGopatopHslii onbIT Ne 4 TH, LU(POBOIA
«OrmpeneneHue BOJAOTIPOBOIHON U MUKPOCKOTI
JTUCTUIUTHPOBAHHOM BOIBI»

12 29.11.2022 | CriocoOsl pa3aeneHus cMecei 1




13 | 06.12.2022 | Ilpaktuueckas padora Ne 2 «CrocoOsbl CnuproBka
pa3aeieHust CMecen»
14 | 13.12.2022 | 3akoH COXpaHEHHUS MacChl BEUIECTB. Beckl a1neKkTpoHHBIE

JleMoHCTpalMOHHBIN KkcriepuMenT Ne 1
«3aKOH COXpaHEHUsI MacChl BELIECTB)

PA3JIEJI 3. PACTBOPBI (6 YACOB)

15 | 20.12.2022 | TloHsATHE O pacTBOpax: OmMpeciIcHUE Hatunk
pacTBOPOB, PAaCTBOPUTEIIH, TEeMITePaTyphl
KJ1accu(uKaIus pacTBOPOB. TUTATHHOBBIH
JlabopaTtopusbiit onibIT Ne 7
«lIepechIieHHbIA PACTBOP»

16 | 27.12.2022 | PacTBOpHMOCT®. Jatuuk
JlabopaTtopusbiit onibIT Ne 5 «3yuenne TeMIepaTypbl
3aBHCHMOCTH PAaCTBOPHMOCTH BEIIECTBA TUTATHHOBBIH
OT TeMIIEPaTyPBI».

17 | 10.01.2023 | KpucTamioruaparsl. Jatuuk
JlabopatopHsblit onbiT Ne 8 TeMIIepaTypbl
«OmnpezeneHne TeMIepaTypsbl TUTATHHOBBIH
Pa3I0KEHUST KPUCTAILIOTHIPATAY

18 | 17.01.2023 | BeipamuBaHue KpUCTAILIOB. [Mudposoit
JlaGopaTtopusbiii onbIT Ne 6 «Habmronenne MHUKPOCKOTT
3a pOCTOM KPHCTAJIIOB

19 24.01.2023 | CriocoObI BeIpaKeHHS KOHIIEHTPAIIH
pPacTBOpPOB: MaccoBas J0JIs
PacTBOPEHHOTO BEIIECTBA, MOJISIpHAS
KOHLIEHTpalUs

20 | 31.01.2023 | Ilpaktuueckas padorta Ne 3 JaTunk
«OrmpeneneHne KOHIIEHTPAIMH BEIECTB ONTUYECKOM
KOJIOPUMETPUYECKUM 10 IUIOTHOCTHU

KaJIMOPOBOYHOMY TrpaduKy»

PA3JIEJ 4. XUMUYECKHUE PEAKLIUHU (7 YACOB)

21

07.02.2023

Xumnyeckue peakuuu. [[puznaku
XUMUYECKUX PEAKIUH.
JleMoHcTpaloHHbIN SKcriepuMenT Ne 2
«BpleneHre 1 norjiomeHue Temnia —
MPU3HAK XUMUYECKON pEeaKIUm»

JlaTuuk Temnepa
TYpbI IJIaTUHOBBIN

22

14.02.2023

Knaccudukanus XuMHUIECKUX peakiui
0 pa3IUYHBIM MpPU3HAKAM

23

21.02.2023

Peakuus coequHeHusl.
Jlaboparopuslii onbIT Ne 9 «Peakuust
coeuHeHus pocopa ¢ KUCIOPOAOM,
okcunaa docdopa (V) ¢ Bomoit»

24

28.02.2023

Peakuus paznoxxeHus.
Jlaboparopusrit ombIT Ne 10 «Peakuus
paznoxxenus runpokcuaa meau (I)».

CnuproBka




Jlaboparopusrii ombiT Ne 11 «Peakuus
Pa3IoKECHUS MalaXUTay

25

07.03.2023

Peakuus 3amenenus.

Jlaboparopusrii ombiT Ne 12 «Peakuus
3aMEIICHHUST MEJIU JKEJIe30M B pacTBOPE
MEIHOTO KYIIOpPOCay.

Jlabopatopusiit onibIT Ne 13 «Peaknus
3aMEIICHHUs BOJIOPO/Ia IMHKOM B
pacTBOPE COJISIHOM KHUCIIOTBI.
JlabopaTtopusiii onibIT Ne 14 «Peaknus
3aMeIICHHUs BOJIOPOa KaJbIIHEM
(HaTpuem, TUTHEM) B BOAE»

26

14.03.2023

Peaxmus oomena.

JlabopaTtopubiii onibIT Ne 15 «Peakius
obMeHa Mex 1y KapOOHATOM KaJIbLIUsI U
COJISTHOW KUCJIOTOW».

JlabopaTtopusrit onbIT Ne 16 «Peakius
o0MeHa MEeX Ty XJIOpUIOM Oapus U
CEpPHOM KUCIOTOI»

27

28.03.2023

Peakuus HeliTpanuzanum.
Jlab6opaTtopusiii onbIT Ne 17 «Peaknus
HEUTpaIU3aLN)

Hatuuk pH

PA3JIEJI 5. OCHOBHBIE KJIACCHI HEOPTAHUYECKHWX COEJUHEHUH (5 YACOB)

28 04.04.2023 | OxcHmbl. 1 [Tpubop s
JlaGopaTtopHsbiit onbIT Ne 18 OIpeaeIeHUs
«OrmpeneneHne coctaBa BO3ayxa» COCTaBa BO3/yXa
29 | 11.04.2023 | OcHoBaHwusI. 1 Ho3arop 00béMa
JleMoHCTpanmoHHbIN SkciepuMenT Ne 3 JKUJIKOCTH,
«OcHoBanwus. TemnoBoi d3hdexT peakuu OropeTKa, JaT4nuK
TUAPOKCUIA HATPUS C YTIIEKUCIIBIM TEeMIIepaTypbl
razom» TUTATUHOBBIH,
JATYMK JTABJICHMUS,
MarHuTHas
Mernranka
30 | 18.04.2023 | Kucnortsl. 1 Hatuuk pH
Jlaboparopusiii ombiT Ne 19
«Onpenenenue pH pa3nuyHbIX cpemy.
JIaGopatopHslii onbiT Ne 20
«OrmpeneneHne KUCIOTHOCTH TTOYB»
31 | 25.04.2023 | Conu 1
32 | 02.05.2023 | ITpaktuueckas padora Ne 4 «IlomyueHue 1 [Tudposoii
MEIHOTO KYIOpOCa» MUKPOCKOTI
PA3JIEJ 6. XUMHUYECKAS CBS3b (2 YACA)
33 16.05.2023 | XuMuueckas CBI3b U €€ BUIbI 1
34 | 23.05.2023 | Kpucraminueckoe CTpOCHHE BEIleCTBa. 1 Jatunk




Kpucrannnueckue pemerku. TEMIIEPaTyphl
JleMoHCTpalMoHHbIN SKcriepuMenT Ne 4 IJIATUHOBBIM,
«Temmneparypa 11aBJIeHNs BELIECTB C JATYUK
Pa3HBIMM TUIIAMH KPUCTAJIUIMYECKUX TEMIIEpaTyphl
pELLIETOK TEpMONIAPHBIN

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

becnanos IlaBen MBanoBuu, lopodeeB Muxamn BukropoBud. Meronundeckoe mnocoOue

«Peanuzanus o0Opa3oBaTeNbHBIX MPOTPaMM €CTECTBEHHOHAYYHOM U TEXHOJOTHYECKOU

HaIpPaBJIEHHOCTEN MO0 XMMHUH C UCIIOJIb30BaHHUEM 000py1oBaHus IIeHTpa «Touka pocTtan».

IHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

1.

10.

Bacunwer B.II., Mopo3osa P.I1., Kouepruna JI. A. IIpakTukym 1O aHAIMTHYECKOU
xumMun: Yueb. mocobue st By30B. — M.: Xumus, 2000. — 328 c.

I'pocce D., Baiicmantens X. Xwumusa a1 ar00o3HaTedbHbIX. OCHOBBI XUMUU H
3aHuMaenbHbie onbIThl. ['JIP. 1974. Ilep. ¢ Hem. — JI.: Xumus, 1979. — 392 c.
Hepnroubi B. @. Mup Boasl. — JI.: Henpa, 1979. — 254 c.

Kumuua 1. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoncTBO A CTYIE€HTOB. —
M.: MI'1Y, 2006. — 322c.

Hcnonb3oBanne 1udpoBbIX nadopaTopuii npu OOy4eHHH XUMHH B CpeIHel
mikone/becnanos I1. M. Topodee M.B., XKumun .M., 3umuna A.U., OpxxexoBcKkuii
I1.A. — M.: BUHOM. Jlabopatopus 3nanuii, 2014. — 229 c.

Kpucramnsl. Kpucramnoruapatsl: Metonudecke ykazaHus K J1abOpaTOpHBIM paboTam.
6. Mudraxosa H. III., IlerpoBa T. H., Paxmarymnmuna U. ®. — Kazans: Kazan. roc.
TEXHOJI. YH-T., 2006. — 24 c.

Jleencon M.A. 100 BompocoB M OTBETOB IO XMMMM: Marepuansl [UIsl IIKOJIbHBIX
pedeparoB, GaxkyIbTaTUBHBIX 3aHATUH W ceMuHapoB: YdeOHOoe mocobue. — M.:
«M3parensctBo ACT»: «M3narenbctBo Actpenby, 2002. — 347 c.

Jleencon U. A. Xumnueckue peaxuuu: TeruoBoil 3¢dekt, paBHOBecHe, CKOPOCTh. —
M.: 8. OO0 «M3narenscrBo Actpens, 2002. — 192 c.

JIypse IO. IO. CnpaBouynuk no anamutudeckod xumuu. — M.: Xummsa, 1971. — C.
71—89.

HazapoBa T.C., I'paGenxuii A.A., JlaBpoBa B. H. Xumuueckuil sKcrepuMEHT B
mkone. — M.: IIpoceemenue, 1987. —240 c.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Heopranwueckas xumus: B 3 1./ Ilog pen. FO. . TperbsikoBa. T. 1: ®usuko-
XUMUYECKHE OCHOBBI HEOPraHWYECKOM XUMHM: YUYeOHUK sl CTyH. BBICHI. Yy4eO.
3aBenenuii/M. E. Tamm, 1O. JI. TperbsikoB. — M.: U3znatenbckuii HeHTp «AKaIeMus»,
2004. —240 c.

[erpsitnoB . B. Camoe HeoObIKHOBEHHOE BemecTBo B Mupe. — M.: Ilemaroruka, 1976.
— 9% c.

Crpensuukona JI. H. 13 yero Bcé cnenano? Pacckassl o BemectBe. — M.: fy3a-npecc.
2011. — 208 c.

CycnennukoBa B.M, Kucenesa E. K. PykoBOJICTBO IO MPUTOTOBJIEHUIO TUTPOBAHHbBIX
pactBopoB. — JI.: Xummst, 1967. — 139 c.

®apaneit M. Ucropus ceeun: Ilep. ¢ anrn./Ilox pea. b. B. HoBoxunosa. — M.: Hayka.
I'maBHasg penaxkius (usmko-maremarudyeckoil nureparypsl,1980. — 128 c., win —
(bubnuoteuka «KBaHT»)

Xomuenko I'. I1., CeBactbsroBa K. M. OKucCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU. —
16. M.: [Ipoceemenue, 1989. — 141 c.

Ounuknonenus ans aereit. T. 17. Xumus / ['na. pen.B. A. BononuH, Bea. Hayd. pen.
17. N. Jleeucon. — M.: ABanTta +, 2003. — 640 c.

Optumo JI. Bopma: kHUTAa 0 caMOM Ba)KHOM BelIecTBe B Mupe: mep. ¢ ¢puH. —M.: 18.
KommacI'nz, 2019. — 153 c.

YeptkoB W.H., XKykxo II. H. XumMudeckuii 3KCIEPUMEHT € MaJbIMH KOJMYECTBAMHU
peaktuBoB. M.: [IpocBemenue, 1989. — 191 c.

Caitt  MI'Y. [Ilporpamma Kypca XuMHM Ui ydammxceda 8—9  KiaccoB
00111600pa30BaTENBHOM IITKOJIBI. http://www.chem.msu.su/rus/books/2001-
2010/eremin-chemprog.

Caiitr OUIIN. OTkpbITHI OaHK 3agaHuil Il (OPMUPOBAHMS ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

Caiit Emunas xoiutekums 1upoBeIX 00pa3oBaTelbHBIX pecypcoB. http://school-
collection.edu.ru/catalog

Caiir  ®enepasbHBIA  HEHTp  WH(POPMAIMOHHO-O0OPA30BATEIBHBIX  PECYPCOB.
http://fcior.edu.ru/

MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

YYEBHOE OBOPYJOBAHME

CHpaBO‘{HBIC Ta6J'II/II_U:>I, Hepnozmqecxaﬁ CUCTEMA XHUMHWUYCCKHUX  JJICMCHTOB I[I/I
MeH,Z[eJ'IeeBa, Ta6J'II/II_[a pacTBOPUMOCTH, BHGKTpOXI/IMI/I‘{eCKI/Iﬁ paa HaprI)KCHI/Iﬁ MCTAJlJIOB,

MOJCIN KPUCTAIUNIMYCCKUX PCIICTOK, MOJCIIN aTOMOB.

OBOPYJIOBAHME JJIs1 TPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
JEMOHCTPALIUM

OBOPYJIOBAHME IIEHTPA "TOYKA POCTA™:
- TaTYUK TeMIlepaTypsl (TepMONIApHBI);

- CIIUPTOBKaA,


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

- IaTYHMK TeMIIepaTyphl TUIATHHOBBIN;

- TEPMOMETP;

- QJIEKTpHYECKas TUTUTKA;

- TaTYUK HIEKTPOIPOBOJHOCTH;

- u(pOBOI MUKPOCKOTI;

- IprOOP /TS OTIBITOB C SJIEKTPHUIECKUM TOKOM;
- BEChI AJIEKTPOHHBIE;

- mpuOOp AT OTPEACITICHNS COCTaBa BO3IyXa;
- TATYUK ONTUYECKOH IIIOTHOCTH;

- natuuk pH;

- 103aTop 00BeEMa KUAKOCTH;

- OropeTKa;

- IaTYHK JIaBJICHUS;

- MarHUTHas MeIIaKa.

TaTuBel 1a60pAaTOPHBIE, IITATUBBI I IPOOUPOK, TPOOUPKHU, TPOOUPKOAECpKATEIH,
MEpHbIE HWINHJPHI, XAMUYECKHE CTaKaHbl, KOJIObI, BECHI JJA0OpAaTOPHBIE C pa3HOBECAMU,
BOPOHKH, CTEKJISIHHbIE AJIOUKH, (PUIbTpoBaibHast Oymara, CIMYKU, KOMILIEKThI pEaKTHUBOB,
HaOOPBI HHIUKATOPOB.
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