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[Iporpamma JOMIOTHUTEIHHOTO 00pa30BaHMA IO XUMUHU Ha YPOBHE OCHOBHOTO 001Ier0 00pa3oBaHus COCTaBlIeHa Ha OCHOBe TpeboBaHMil K
pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO 0011ero 00pa3oBaHus, MPEACTaBICHHBIX B DenepaibHOM
roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOIO 00IIero oopazoBanus, a Takxe [IpuMepHOii mporpaMMbl BOCTIMTAHHSL.

MHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma «JKcriepuMeHTalIbHAs XUMUSA» ACTAIU3UPYET COJIEpPKaHUEe Kypca, TaeT NOAPOOHOE pacipeIesieHue YacoB U MOCIEe10BaTEIbHOCTh U3YUEHUs
TEM U pa3/iesoB.

JlanHas mporpamma IpenHa3HaueHa Ui ydammxcs 8-9 KiaccoB, TMO3BOJSET PACIIMPUTh M YIUIYOUTh y y4dalIMXCS MPAaKTUYECKOe NPHUMEHEHHE
IMMOJIYYCHHBIX TCOPETUICCKUX 3HAHUM 110 XUMHUH.

ABTOpCKasi mporpamMma paccuumTaHa Ha ydammxcs 8-9 kimaccoB Ha 34 yueOHBIX yaca, OPHEHTHPOBaHA Ha YIiyOJIeHHWEe W paclIupeHue 3HaHWH, Ha
pa3BuUTHE JTHOO03HATEIBLHOCTH M MHTEpPECa K XMMHUH, Ha COBEPIIEHCTBOBAHME YMEHUH yyalluxcsi oOpaliarbcs ¢ BEIIECTBAMU, MPOBOJUTH XUMHUYECKUI
OKCIIEPUMEHT C WCIOJB30BAHHEM COBPEMEHHBIX MPUOOPOB U 000pydOBaHUS IIEHTpa O0Opa30BaHHUS ECTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOM
HarpaBJieHHOCTeN «To4ku pocTay.

[Ipu pazpaboTke MporpaMMbl akIEHT JIealicsi Ha BOMPOCHI, KOTOPbIE B 6a30BOM Kypce XUMHUU OCHOBHOM IIKOJIbI pACCMAaTPUBAIOTCS HEAOCTATOYHO IMOJIHO
HJIM HE paCcCMaTpUBAIOTCA COBCEM. 321]13‘11/1 " YIIPpaXKHCHHUA H02106paHI)I TaK, YTO 3aHATHA MO UX OCMBICIICHUIO U PCIICHUIO ITPOXOOAT 1100 mapaJiji€JIbHO C
HN3Yy4aCMbIM Ha YpOKax MaTC€pHuajioMm, 00 KakK IIOBTOPCHUE YIKC IMOJTYYCHHBIX 3HAHHUH.

B 00yuennn xumum 0OonbllIOEe 3HAYEHME MMEET HKCIEPUMEHT. B mpolecce 3KceprMMEHTalbHOW paboThl ydaliuecss MPHOOPETYT ONBIT MO3HAHUS
PEaTbHOCTH, SIBJISIOLIMIACSA BXXHBIM 3TarioM (GOPMHUPOBAHUS Yy HUX YOSKIEHHM, KOTOPBIE, B CBOIO OUYEPE/b, COCTABIIAIOT OCHOBY HAyYHOT'O MUPOBO 33PEHMS.
Peann3oBaTh yka3aHHBbIE 1€ IOMOKET OCHAIEHHE IIKOJIBHOTO KaOMHETa XMMHUHM COBPEMEHHBIMH IpPUOOpaMu U 000pyIOBaHMEM LIEHTpa 0Opa3oBaHUs
€CTECTBEHHO-HAYYHON U TEXHOJOTHYECKOHN HarpaBiaeHHocTer «Touku poctay. Mcnonb3oBanue obopynoBanus «Todka pocTa» MpH peaan3aiii JaHHOU
IIPOrpaMMBbl IIO3BOJIUT CO3JaTh YCIOBUS:

* Ul PACIIMPEHUS COJIEPKAHUS MIKOJIBHOTO XMMHUYECKOT0 00pa30BaHus;

* JUIs IOBBIILIEHUS [T03HABATEIbHON aKTUBHOCTH O0YYaOLIMXCS B €CTECTBEHHO-HAYYHOM 001acTH;

* JUI pa3BUTUA JIMYHOCTU peOEHKa B Ipoliecce OOydeHHs] XMMHHU, €ro CIOCOOHOCTEeH, (OPMHPOBAHUS M YNOBJIETBOPEHHS COLMUAIBHO 3HAUYMMBIX
MHTEPECOB U MOTPEOHOCTEH;

* U1 pabOTHI ¢ OJapEHHBIMH LIIKOJIbHUKAMK, OpPraHU3allMK UX PA3BUTHS B PA3JIMUHBIX 00JacTIX 00pa3oBaTeIbHOM, TBOPUECKOH e TEIbHOCTH.

KonuyecTBeHHBIE SKCIIEPUMEHTHI NO3BOJIAT M0JIyYaTh JOCTOBEPHYIO HH(POPMALIMIO O IPOTEKAHUU TEX MM MHBIX XUMHUYECKHUX IIPOLECCcax, O CBOMCTBaxX
BenlecTB. Ha 0CHOBE MOJYYEeHHBIX 3KCIIEPUMEHTAJIBHBIX JAHHBIX YYallHecs CMOTYT CaMOCTOSATENBHO JIeNaTh BBIBOJbI, 00001aTh pe3yiIbTaThl, BHISABIAThH
3aKOHOMEPHOCTH, YTO OJTHO3HAYHO OY/IeT CrI0COOCTBOBATH MOBBIIICHNIO MOTUBAIIMM O0yUYEHHUs MIKOJIbHUKOB.

AKTyanbHOCTb MPOTPAMMBI B TOM, YTO OHa CO3JAa€T YCIOBUS JJISI COLMAIBHOTO, KYJIbTYPHOTO U MPO(ECCHOHATBHOIO CaMOOTNpPEAEICHUs, TBOPUECKOIl
caMopeajM3allMd JMYHOCTH pPeOEHKA, pa3BUTHS Yy OOYYaIOIIMXCSl €CTeCTBEHHO-HAY4HOH, MaTeMaThdeckod, HWH()OPMAIMOHHONW TI'PaMOTHOCTH,
(bopMUpPOBaHHS KPUTHYECKOTO M KPEATUBHOTO MBIIIICHHS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOM HAINPaBIEHHOCTHU. 3HAHUS M YMEHUS,
HEOOXO/MMBIE Ul OpPraHM3allMU HCCIEeIOBATEIbCKOM JAEATENIbHOCTH, B OYyIyLIEeM CTaHyT OCHOBOW Ul OpraHM3allid Hay4HO-HCCIIEeI0BaTEIbCKON
NeATeIbHOCTH B By3aX, KOJUIEIKaX, TEXHUKYMax U T.1.



OpHMM M3 OCHOBHBIX NPUHIUIIOB ITOCTPOEHUS MPOTPaMMBl SBJISETCS MPUHLUI JOCTYIHOCTU. DKCIIEPUMEHTAIBHBIE JaHHbIE, TIOJTYYEHHbIE YYalllUMUCS
IIPYU BBINIOJIHEHUH KOJIMYECTBEHHBIX OIBITOB, MIO3BOJIAT YYAIIUMCS CAMOCTOSTENIBHO JENIAaTh BbIBOBI, BBISBIATE 3aKOHOMEPHOCTH. 11o1X0 b1, 3a1105K EHHBIE B
coZiep’KaHKue MPOTrPaMMBbl Kypca, CO3/1al0T HEOOXOIUMBIE YCIOBUS AJIsl CHCTEMHOTO YCBOCHHUS YUAIlIMMUCS OCHOB HayKH, AJIsl 00eCIICUeHHs pa3BUBAOLIETO
Y BOCHHTHIBAIOIIETO BO3JICHCTBUA 00y4eHHs HA JTUYHOCTD yvamierocs. @opMupyemble 3HaHUS JTOJDKHBI CTaTh OCHOBOM CHUCTEMBI YOKACHUH LIKOJIbH MKa,
LIEHTPAJIbHBIM SIIPOM €r0 HAy4HOI'O MUPOBO33PEHHUS.

HEJIN U 3AJAYN

K HanpaBieHnto nepBoCTENIEHHON 3HAUMMOCTH TIPH peaji3alii 00pa30BaTeNbHBIX (DYHKIMN peaMeTa « XUMUs TPAAUIUOHHO OTHOCAT (pOopMUpOBaHKE
3HaHUH OCHOB XMMHYECKOW HAYKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEATEIILHOCTH YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB
MHUpPOBOH KyJIbTYphl. 3ajadya IMpeAMeTa COCTOUT B (OPMHUPOBAHMM CUCTEMBl XMMHMUYECKUX 3HAHUM — BaXXHEHIIMX (QaKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKUX IMOJIOKEHUH, JOCTYMHBIX 0000IIEHNN MUPOBO33PEHUECKOTO XapaKTepa, A3blKa HAyKH, 3HAaHUH O HAyYHBIX METOJIaX M3y4YEHHs BEIIECTB U
XMUMHMUYECKUX peakiui, a Takke B (OPMUPOBAHMU M Pa3BUTUM YMEHMH U CIIOCOOOB NESATEIBHOCTH, CBA3AHHBIX C IJIAHUPOBAHUEM, HAOIIOJCHHEM U
IIPOBEACHUEM XMMHUYECKOIO IKCIIEPUMEHTA, COOIIOIEHHEM ITPaBUIl O€3011aCHOTO 0OpAILEHNs C BEIECTBAMU B IOBCEAHEBHOM HKU3HMU.

Hapsiny ¢ aTum nenu mu3ydeHus: npeaMeTa B MPorpaMMe YTOYHEHBI M CKOPPEKTHUPOBAHBI ¢ YIETOM HOBBIX NPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIIETO
oOpazoBanus. CerogHs B 00pa3oBaHUM 0c000 3HAYMMON MPU3HAETCS HAINPABIECHHOCTh OOYUEHHUS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (OPMUPOBaHKE
e uHTeIsIeKTa U o0uiei KynbTypbl. OOydeHHe YMEHHUIO YUUThCS U MPOJ0JDKATh CBOE 00pa30BaHHE CaMOCTOSITEIbHO CTAHOBUTCS OJHOM U3 BaXKHEHIINX
GyHKIMM ydeOHBIX IPEIMETOB.

B cBsA3M ¢ 3TUM NpH U3y4eHUH XMMHH B OCHOBHOH ILIKOJIE JOMUHUPYIOIIEE 3HaYeHUE NPUOOPENIH TaKUe LEH, Kak:

(dbopMUpOBaHHE HMHTEUIEKTYaJIbHO PA3BUTONW JIMYHOCTH, TOTOBOM K €aMOOOPa30BaHUIO, COTPYIHUUYECTBY, CaMOCTOSITEIbHOMY MPUHATHIO PEIICHHH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KU3HH;

HaIpaBJICHHOCTh OOy4eHHs] Ha CHUCTEMAaTHYECKOE€ NPUOOIIEHHE yJallluXcs K CaMOCTOSITEIbHOM IO3HABATENbHON AEATENBHOCTH, HAyYHBIM METOJaM
MO3HAaHUA, POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

o0ecrieyeHne YCIOBUH, CHOCOOCTBYIOIIMX IPHOOPETEHHI0 OOYYaIOUIMMKCS OIbITa Pa3HOOOpa3HOM JEeATEIbHOCTH, IO3HAHUS W CAMOIO3HAHMS,
KJIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIMI ), MIMEIOLINX YHUBEPCAIIbHOE 3HaYEHUE IS pa3IMYHbIX BUAOB AEATEIBHOCTH;

(dbopmMupoBaHue YMEHUH OOBSICHATH U OLICHUBATH SIBJIICHUS OKPY)KAIOLIEr0 MUpa Ha OCHOBAHUY 3HAHUHI U OIIBITA, IOJIyYEHHBIX IIPU U3YUEHUU XUMUM;

¢dopmupoBaHue y OOYYaIOIIMXCS T'YMAaHUCTHMUYECKMX OTHOILEHHWM, MOHMMAHMsS LEHHOCTH XUMMUYECKMX 3HAaHUM s BBIPAOOTKH 3SKOJIOTHYECKU
11€J1eC000pa3HOro NOBEACHUS B OBITY M TPYAOBOM JAEATEIILHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYXKAIOIIEeH IPUPOIHON Cpeibl;

pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIUTAHHMIO HAa OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UJIIS U HAPABICHHOCTHU JajlbHENIIEro 00y4eHusl.

COJEPKAHME KYPCA

PA3JIEJT 1. METO/IbI TIO3HAHUS B XMW (6 YACOB)



3HAKOMCTBO C OCHOBHBIMH METOJaMHU HAyKU. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMHUU. 3HAKOMCTBO IIKOJbHUKOB C OCHOBHBIMU METOJAMM HCCIIETOBAHUS U
000pyZIOBaHHEM ILIEHTpa 00pa30BaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTMUYECKOW HampaBiieHHocTel «Touku pocta». [IpaBuia moBeneHust B kaOuHeTe
xuMuu. BBomublit nHCTpYKTaX. [IpeacraBieHne o TOUHOCTH U3MEpEeHUi HU(POBBIX JaTYMKOB M aHAIOTOBBIX mpubopos. IIpencrasienue o Temmeparype
TUTaBIICHHSI, 0OPAaTUMOCTH IIJIABJICHUS U KPUCTAJLTH3AIHH.

[Ipaktuyeckas padora Ne 1 «/3ydenue CTpoeHuUs IIIAMEHIY.

JIaGoparopublii onbIT Ne 1 «/lo kakoil TeMiiepaTypbl MOKHO HarpeTh BELIECTBO 7).

Jlaboparopublii onbIT Ne 2 «M3mMepeHne TemnepaTypbl KUIIEHUS BOJABI C IOMOILIBIO JaTYUKa TEMIIEPATYpPhl U TEPMOMETPAY.
JlaGoparopuslii onbIT Ne 3 «OmnpesneneHue TeMIepaTyphl IIABJICHUS U KPUCTAUIN3ALUU MeTaliay.

PA3JIEJI 2. TIEPBOHAYAJIbHBIE XUMUYECKUE IMTOHATHA (8 YACOB)

Hemuoro u3 ucropun xumnn. XuMHus BUYepa, CerojHs, 3aBTpa. IIpocTeie u cioxHble BemecTBa. OU3snyeckne U XMMUYECKHE CBOMCTBA BellecTB. UncTobie
BemiecTBa U cMecu. OTINUMEe YUCTHIX BEIIECTB 0T cMeceld. CriocoObl pa3ziesieHus: cMecei. 3aKOH COXpaHEHUsI MacChl BEIIECTB.

[IpaxTueckas padbota Ne 2 «CriocoObl pa3fiesieHus cMeceii».

JlabopaTtopusbiit onbIT Ne 4 «OnpeneneHue BOAOPOBOAHON 1 AUCTHILTUPOBAHHO M BOIBI».

JleMoHCTpaMoOHHbIN SKcIIepuMeHT Ne 1 «3aKOH COXpaHEHHS MacChl BEIIECTBY.

PA3JIEJI 3. PACTBOPBI (6 YACOB)

[lonsiTie o pacTBOpax: ompeAesieHHE PacTBOPOB, PACTBOPUTENH, PACTBOPUMOCTh, Kiaccudukanus pacTBopoB. Kpucraminoruapatsl. BeipamuBanue
KkpucTtayyioB. CriocoObl BRIpaXXEHUS KOHIEHTPALMK PAaCTBOPOB: MaccoBasi 10Jis paCTBOPEHHOTO BEIIECTBA, MOJIIpPHAsT KOHIICHTPAIHSL.

[TpakTruueckas padota Ne 3 «OmnpeneneHrue KOHIIEHTPAIIMHN BEIIECTB KOJIOPUMETPHICCKUM IO KaTHOPOBOYHOMY rpaduKy».

JlabGopaTtopusbiit onibIT Ne 5 «3ydeHne 3aBHCUMOCTH PAaCTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPHI».

JlabGopaTtopusbiii onbIT Ne 6 «HabmroieHne 3a pocToM KPUCTAIIOB.

JlabopaTtopHsbiii onbIT Ne 7 «IlepechlieHHbII pacTBOPY.

JIaboparopuslii onbIT Ne 8 «OmnpeneneHue TeMIeparypbl pa3ioKeHHs KpUCTAIIIOTHApATay.

PA3JIEJT 4. XUMWYECKUE PEAKIINU (7 YACOB)

Xumuyeckue peakuuu. [IpusHaku xumudeckux peakuuid. Kiaccuduxainuss XMMUYECKHX peakluid MO pa3inyHbIM MpH3HaKaM. Peakuuu coenuHEHWHS,
pas3ioxKeHus, 3aMellleHrs, OOMeHa, HeUTpalu3aluu.

Jlaboparopusiii onbIiT Ne 9 «Peakuus coeaunenus dpocdopa ¢ kuciopoaoM, okcuna dochopa (V) ¢ Bomoi».

JIaGopatopusliii onbIT Ne 10 «Peakuus paznoxenus ruapokcuaa meau (11)».

JIaGopatopHslii onbIT Ne 11 «Peakuus pas3nokeHus Manaxuray.

JIaGopatopHblii onbIT Ne 12 «Peakuus 3aMelieHuss MM *Kelle30M B paCTBOPE METHOTO KyIopoca.

JIaGopatopHslii onbIT Ne 13 «Peakius 3aMelieHust BOJOPOJa IUHKOM B PaCTBOPE COJITHON KUCIOTBI».

JIaGopatopHblii onbIT Ne 14 «Peakiuus 3aMelieHust BOJOPOAa KajdbliMeM (HaTpueM, JTUTHEM) B BOJEY.

JIaGopatopuslii onbIT Ne 15 «Peakuus oOMeHa Mex Ty KapOOHATOM KaJIbIHSI U COJISTHOM KHCIOTOM.



JIaGopatopHblii onbIT Ne 16 «Peakuus oOMeHa MEXy XJI0OPHIOM Oapus U CEpHOM KHCIOTOW».
JIaGopatopHslii onbIT Ne 17 «Peakuust HeMTpanu3amum»
JleMOHCTpaIMOHHbIHN SKcriepuMeHT Ne 2 «BpiienieHue 1 NorIoneHHe Teria — IPU3HAK XUMUYECKOH peaKkiumy.

PA3JIEJI 5. OCHOBHBIE KJIACChl HEOPTAHUYECKNX COEJMHEHNI (5 YACOB)

Knaccugukanus Heopranuiueckux coeauHeHuil. OKcuapl — cocTaB, HOMEHKIIATypa, Kiaccu(uKaius, XuMUIeckre cBorcTa. IloHsATHE O THAPOKCHIaX —
KHUCII0Tax U ocHoBaHusAX. Ha3Banusa u cocraB ocHoBanuil. 1ll€noun, ux coiicTBa u cnocoObl nonydeHus. HepacTBoprMble OCHOBaHHUSA, UX CBOWCTBA U
ciocoObl mosrydeHuss. OKCUIBI UM THAPOKCHABIL, obOnamaromue ampoTepHbIMH cBoiicTBamu. Kiaccmpukamust KUCIOT (B TOM YHCIE OpPraHUYECKUe H
HEOpPraHUYEeCKUe), UX COCTaB, HOMEHKIaTypa. O01re XuMu4YecKkiue CBOMCTBa KUCIOT. Ps aktuBHOCTH MeTaiioB. CocTaB, HOMEHKIIATypa COJIEH, MpaBuia
cocrtaBiieHUs1 GopMyJT cosieil. XMMHUYECKHE CBOMCTBA COJICH.

[Tpaktuueckas padota Ne 4 «[losyueHre METHOTO KYyIIOpOCay.

JlabopaTtopusbiit onibIT Ne 18 «Ompenenenne cocTaBa BO3yxay.

JlabopaTtopusiit onbIT Ne 19 «Omnpenenenne pH paznmudHbIxX cpemy.

JlabopaTtopusbiit onibIT Ne 20 «OmnpeneneHne KuCI0THOCTH TTOYBY.

Hemonctparmonnsiit skcriepuMeHT Ne 3 «OcHoBanus. TemnoBoi 3 PeKT peakuu ruApoOKCHIa HATPHSI C YTIICKUCIIBIM Ta30M.

PA3JIEJT 6. XUMHNYECKAS CB3b (2 YACA)

XUMHYeCKasl CBAI3b. BI/I)II)I XUMHYECKOM CBSI3H. KpI/ICTaJ'I.]'II/ILIeCKOG CTPOCHHUEC BCUICCTBA. KpHCTaHHquCKHe peHIéTKI/I — aTOMHasd, HOHHas, MOJICKYJIsIpHad U1
UX XapaKTePUCTHUKH.

JeMmoHcTparmonHsiil skciepuMenT Ne 4 « TemnepaTypa 1iaBjieHus BEIMIECTB C Pa3HbIMU TUIIAMU KPUCTATIIMYECKUX PELIETOK

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATbBI

JInyHOCTHBIE pPe3yabTaThl

OO0yuaromuiicst MOJyYUT BO3MOXKHOCTD JJ1s1 (POPMUPOBAHUS CICAYIONTUX JTUIYHOCTHBIX Y Y JI:

* OIpeJielICeHHe MOTUBAIIMY U3YUYEHHUS yUeOHOr0 MaTepuana;

* OLIEHMBAHUE YCBAUBAEMOr0 Y4eOHOTO MaTepuaa, UCXOAS U3 COIUAIBHBIX U TMYHOCTHBIX LIEHHOCTEH;

* MOBBIIIEHHUE CBOET0 00Pa30BATEIHLHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3YYEHHUIO OCHOBHBIX UCTOPHUUECKUX COOBITUM, CBSI3aHHBIX C PA3BUTUEM XUMUU
H o0lIIecTBa;

* 3HaHHE MPABUJI MTOBEACHUS B UPE3BbIYAIHBIX CUTYaLIUAX;

* OILIEHUBAHUE COIUANBHON 3HAYMMOCTH MPOECCHii, CBSI3aHHBIX C XUMHUEHH;

* BJIaJICHHE MpaBUJIaMU 0€30TaCHOTO OOpaIeHUsI C XUMUYECKHUMHE BEIIeCTBAMHU U 000PYIOBaHHEM, MIPOSBIEHUE SKOJIOTHIECKON KYIbTYPHI.

MeTanpeamMeTHblIe pe3yJabTaThI

PerynsatuBHblie
OOy4Jaromuiics MOJIy4UT BO3MOKHOCTD ISl (JOPMHUPOBAHUS CIETYIONUX PEryIsITUBHBIX Y'Y 1:



* [IeJIeTI0JIaraHre, BKIIF0Yasi IOCTAHOBKY HOBBIX LIEJICH, MpeoOpa3oBaHKe MPAaKTUUECKON 3aa4i B MMO3HABATEIbHYIO, CAMOCTOSATEIbHBIH aHAIN3 YCIOBUI
JTOCTHIKCHUS [IEJIM Ha OCHOBE Y4ETa BBIZICJICHHBIX YYUTEIIEM OPUEHTUPOB JICHCTBHSI B HOBOM Y4€OHOM MaTepHae;

* [UIAHKPOBAHKE TYTU JOCTHIKCHUS LIEIICH;

* YCTAHOBJICHHE LIEJIEBbIX IPUOPUTETOB, BbIICIICHUE aJTbTEPHATUBHBIX CITIOCOOOB TOCTHKEHUS 1IeNT U BbIOOp Hanbosee 3pPEeKTUBHOTO CIIOco0a;

* YMEHHE CAMOCTOSTEILHO KOHTPOJIUPOBATh CBOE BPEMSI U YIIPABIISTH UM;

* yMEHHE TIPUHUMATh PEIICHHS B TIPOOJIEMHOM CUTYaIHH;

* IOCTAHOBKA y4eOHBIX 3a/1a4, COCTABIICHUE IJIaHA U TIOCIICIOBATEIILHOCTH JICHCTBUIA;

* opranu3anus padoyero Mecrta Mpy BHIMOJHEHHH XUMUYIECKOTO SKCIICPUMEHTA;

* IPOTHO3MPOBAHKUE PE3YJIbTATOB OOYUYCHUS, OLICHUBAHHE YCBOCHHOTO MaTepHaa, OI[CHKA KaueCTBa U YPOBHS MOJYYCHHBIX 3HAHUM, KOPPEKIUS TUIaHA U
croco0a JeHCTBUS TP HEOOXOAMMOCTH.

Ilo3HaBaTenbHbIC

OOyyaromuiics MOJIy4UuT BO3ZMOXKHOCTD JIIs1 (POPMUPOBAHUS CIIEIYIONINX MTO3HaBaTeNbHBIX Y Y /1:

* ITOVICK U BBIJIENIEHUE HH(POPMAIIHH;

* aHaJIK3 YCJIOBUHM U TpeOOBaHUI 3a/1a4u, BEIOOP, COMOCTaBIEHUE U 000CHOBaHUE CMIOCO0a PEIIeHUS 3a/1a4H;

* BEIOOP Hanbosiee 3pPeKTUBHBIX CTOCOOOB PEIICHUS 3aa9i B 3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBUH;

* BBIJIBMIKEHHE U 00OCHOBaHUE TUIIOTE3bI, BEIOOP criocoba e€ mpoBEpKU;

* CaMOCTOATEIBHOE CO3/IaHNE ANITOPUTMA JIEATEIBHOCTH MPU PELIEHUH MTPOOJIEM TBOPUECKOTO U MMOMCKOBOTO XapaKTepa;

* YMEHUS XapaKTepPH30BaTh BEIIECTBA IT0 COCTABY, CTPOCHHUIO M CBOMCTBAM;

* OIMMCBIBAHHUE CBOICTB: TBEPIBIX, KUIKUX, TA3000pa3HBIX BEUIECTB, BbIJEIEHUE UX CYIIECTBEHHBIX MPU3HAKOB;

* M300pakKeHHEe COCTaBa MPOCTEHIINX BEIIECTB C MOMOUIbI0 XUMHUYECKUX (POPMYIT M CYIIHOCTH XHMHUYECKMX PEAKIHIl C MOMOIIBI0 XUMHUYECKHX
YpaBHEHUM;

* MpoBeJeHNE HAOMIOAEHUH, ONMCAaHUE NMPU3HAKOB U YCIIOBUN TEUEHMS] XUMUYECKUX PEaKIUi, BHIMOJHEHHE XUMUYECKOTO SKCIIEPUMEHTA, BHIBOABI Ha
OCHOBE aHaJIM3a HaOJI0/IEHUH 3a SKCIIEPUMEHTOM, pellieHue 3aj1ay, NOJyYeHHEe XUMUUEeCKONH HH(OpMauu U3 Pa3IMYHbIX HCTOYHUKOB;

* YMEHHE OPraHU30BbIBATh HUCCIIEA0BAHUE C LIETBI0 IPOBEPKU TUIIOTES;

* YMEHHE JIeJIaTh YMO3aKII0UeHUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBObI;

* yMeHHE 0ObEKTHBHO OIICHUBATh MH()OPMAIIHIO O BEIIECTBAX U XMMHUYECKHUX MPOIECCaX, KPUTUUECKU OTHOCUTHCS K TMICEBJIOHAYYHON HH(GOPMAIIUH .

KoMMyHHKaTHBHBIE

OOyy4arouuiics MOIyYUT BO3MOKHOCTD U1l POPMHUPOBAHUS CISAYIOIMX KOMMYHHKATUBHBIX Y'Y /1

* IOJIHOE U TOYHOE BBIPA)KEHHE CBOMX MBICIICH B COOTBETCTBHH C 3aJja4aMU M YCIOBUSIMH KOMMYHHKAIINH;

* Q/IEKBAaTHOE HCIIOJIb30BAaHUE PEUYEBBIX CPEICTB JJIS y4yacTHs B JIUCKYCCHMM W apryMEHTAllMM CBOEW MO3UIMM, YMEHHE NPEeACTaBIATh KOHKPETHOE
coJiepKaHue C COOOIIEHHEM €ero B NMUCbMEHHONM W YCTHOM (opme, ompeneneHue Croco0OB B3aMMOAEHUCTBHUS, COTPYJHHUYECTBO B IOHMCKE M cOope
uH(pOpMaIINH;

* oMpejeieHne crnocoOoB B3aMMOJIECHCTBHS, COTPYJHHUYECTBO B MOMCKEe M cOOpe MHPOpMalLUM, ydacTHe B AMAIOre, IJIaHHPOBaHHE OOIIMX CHOCOOOB
paloThI, MPOSIBICHNE YBAKUTEIBHOTO OTHOIIECHUS K IPYTUM y4aluMcs;

* OTMCAHUE COJIePKAHMsI BBITIOJIHAEMBIX JIEHCTBUIA C 11€IbI0 OPUEHTHPOBKH B IIPEIMETHONPAKTHUECKON AEATEIbHOCTH;



* YMEHMS YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3JIUYHbIX TO3ULUI B COTPYAHUYECTBE;

* bopmynupoBaTh COOCTBEHHOE MHEHHE M TO3ULMUIO, apryMEHTHPOBAaTh U KOOPAWHHPOBATH €€ C MO3MLUAMHU MAPTHEPOB B COTPYIHUYECTBE INPHU
BBIPAOOTKE OOMIETO PElIeHUsI B COBMECTHOM JIEATEIHHOCTH;

* OCYLIECTBJIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aMOIIOMOLIb;

* [UTAHUPOBATH 00IIHE CIIOCOOBI PabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIUIO, OIICHKY JIeHCTBUI mapTHEPA, YMETh yOeKIaTh;

* MICTIOJIb30BAaTh a/ICKBATHBIC SI3BIKOBBIE CPEJICTBA JJIsI OTOOPaKEHUSI CBOMX YYBCTB, MBICIICH, MOTUBOB M OTPEOHOCTEH; OTOOpaxarh B peud (OMHCaHHE,
00BsSICHEHHUE) COZIePKAHNE COBEPIIAEMBIX ACHCTBUM, Kak B (hOpMe IPOMKOM COLMAIIM3UPOBAHHON peUH, TaK U B (OopMe BHYTPEHHEH pedn;

* pa3BUBaThb KOMMYHMKAaTUBHYIO KOMIIETEHIIMIO, MCIIOJIb3YSl CPEJICTBA YCTHOM M MHCbMEHHONM KOMMYHUKALUU MPH paboTe ¢ TEeKCTaMH y4eOHUKa U
JOTIOJTHUTEIBHON JUTEPaTypOl, CIPABOYHBIMU TAOIUIIAMHU, MPOSBIATH TOTOBHOCTh K YBa)KEHUIO MHOW TOYKHM 3PEHHUS NMPHU OOCYKICHUU Pe3yIbTaTOB
BBITIOJTHEHHOM paOOTHI.

IIpenmeTHble pe3yJibTaThl

OOyyaromuiics Hay4uTCs:

* IPUMEHATH OCHOBHBIE METO/IbI [TO3HAHUS: HAOIIOACHNE, U3MEPEHHE, SKCIIEPUMEHT;

* OIIMCBIBATh CBOMCTBA TBEP/BIX, KUAKUX, TA3000pa3HbIX BEUIECTB, BBIACISASA UX CYILIECTBEHHBIE IPU3HAKY;

* PacKpbIBaTh CMBICI 3aKOHA COXPAHEHUSI MacChl BEIIECTB, AaTOMHO-MOJIEKYJIIPHOM TeOpuu;

* pa3nuyaTh XUMHYECKUE U GU3NYECKHE SIBICHUS, HA3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUYECKUX PEaKIIHii;

* cobmo1aTh MpaBuiia 6e30macHoi paboThl IPU MPOBEIECHUH OIBITOB;

* [10JIb30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM U MTOCYIOH;

* [10JIy4aTh, COOMPATh ra3000pa3Hble BEIIECTBA U PACIIO3HABATH UX;

* XapakTepu30BaTh (U3UYECKUE M XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPIaHWYECKUX COEAMHEHWH, IMPOBOJUTH OMBITHI, MOATBEPKIAIOIINE
XMMUYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPraHMUECKUX BEILIECTB;

* PaCKpBIBaTh CMBICI MOHATHUS «PAaCTBOP», BBIYMCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PAacCTBOPE, TOTOBUTh PACTBOPHI C ONpPENEIEHHON
MaccoBOH J10J1el pacTBOPEHHOTO BEILIECTBA;

* XapakTepu30BaTh 3aBUCHUMOCTb (PU3MYECKUX CBOICTB BELIECTB OT TUIA KPUCTAIMUECKOW pEHIETKH, ONPEAENsATh BMJ XUMHUYECKOH CBS3M B
HEOPraHNYeCKUX COCUHEHUSX;

* [IPOBOJIUTH OMBITHI IO OJYYEHUIO U U3YUYEHUIO0 XUMUYECKUX CBOIMCTB Pa3JINYHbIX BEILECTB;

* IPaMOTHO 00OpalaThcs C BELECTBAMU B TIOBCEIHEBHON KU3HH.

Obyyarowuiics NOIYYUM 803MONCHOCHb HAYYUMbCA.!

* BBIJBUIaTh U NPOBEPSTh SKCHEPUMEHTAJIBHO TMIOTE3bl O XMMHMUYECKMX CBOMCTBAX BELIECTB HA OCHOBE MX COCTaBa M CTPOCHMsS, UX CHOCOOHOCTH
BCTYNATh B XUMUYECKHE PEAKLIMH, O XapaKTePe U MPOAYKTaX Pa3IMUHbIX XUMHUECKUX PEaKIU;

* XapaKTepU30BaTh BEUIECTBA 10 COCTaBYy, CTPOEHUIO U CBOMCTBAM, yCTaHABJIMBAaTh IIPUYNHHO-CIIEICTBEHHBIE CBSI3U MEX]ly JaHHBIMU XapaKTEPUCTUKAMMU
BEIIECTBA;

* UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS JJIS 3KOJIOTUYECKH I'PaMOTHOTO TIOBEJICHUS B OKpYXaroleil cpene;

* UCIOJIb30BaTh MPHOOPETEHHBIEC KIIIOUEBbIE KOMMETEHIIMH NPU BHINOJHEHUU MPOEKTOB M PELICHWH Yy4eOHO-UCCIEI0BATENbCKUX 33/1a4 MO M3YUYECHUIO
CBOMCTB, CII0COOOB TOJTYUEHHS U Paclio3HaBaHUs BEILIECTB;



* 0OBEKTUBHO OLICHUBATh I/IH(I)OpMaI_II/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;

¢ OCO3HaBaThb 3HAUYCHUC TCOPCTUICCKUX 3HAHUM 110 XUMUH JJIsL HpaKTI/I‘IGCKOI\/'I ACATCIIBbHOCTH YCIOBCKA,

¢ CO34aBaTb MOJCIN U CXECMbI JIA PCHICHHUA y’-I€6HBIX M IO3HABAaTCJIbHBIX 3a4a4;

IIOHUMAaThb HCO6XOIII/IMOCTB CO6JIIOI[€HI/ISI Hp@ﬂHHC&HHﬁ, npeajiaracMbiX B MHCTPYKIUAX 11O UCIIOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMHUHU U Aap.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumeHoBaHue KoJsnyecTBo 4yacoB Ilnanupyembie JuexkTpoHHble (U poBLIE)
n/m | pasieinoB H TeM pe3yabTaThl o0pa3oBaTe/bHbIE Pecypchl
BCero | MpaxkTHu- | JadopaTrop- | AeMOHCTPAIlUOHHbIE
NPorpamMmbl
YyecKHe | HbIe ONbIThI IKCIEPUMEHTbI
padoTbI
1 | Meroap! mo3HaHUS 6 1 3 0 Onpenenarb  BO3MOXKHOCTH | MaTepuaibHO-TEXHUYECKAs

B XUMHUH

IIPOBEACHUS  peakuuii U
MPOLECCOB, TpeOYIOMUX
HarpeBaHUs.

YMeHnue BbIOMpaTh MPUOOPHI
JUISL TPOBEIIEHUSI U3MEPEHHI,

TpeOyIOmMX TOYHOCTH
MOKa3aHUM.

3HaTh MIPOIIECCHI,
MpOTEKAOIINe npu
IUTABJIGHUU BEIIECTB M UX
KPUCTAJIH3AIUH.

Ymenue paboTtatb c
00opynoBaHueM LEHTpa

00pa3oBaHusl  €CTECTBEHHO-
Hay4yHOU u
TEXHOJIOTHYECKOH
HanpaBieHHocTell  «Touku
pocTay.

Ymenue I0JIb30BATHCS
HarpeBaTeIbHbIMU
npubopamu.

IInanupoBarb u

OCYHICCTBJIATh Ha ITPAKTHUKE

6a3a nientpa «Touka pocray.
DJIEKTPOHHBIE TIPE3CHTALUH.
Caiit ®UIIN. OTkpeITHIN OaHK
3ajaHuil  uis  GOpPMUPOBAHUS
€CTECTBEHHO-HAYyYHOUI
I'PAaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Canr Ennnas KOJUICKIUA
nudpoBbIX  00pa30BaTEIbHBIX
peCypcoB. http://school-
collection.edu.ru/catalog

Caiit  ®enepanbHblid  LIEHTP

nH(pOpMaIMOHHO-
00pa30BaTEIbHBIX  PECYPCOB.
http://fcior.edu.ru/
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XUMUYECKHE IKCIIEPHUMEHTHI,
MPOBOJIUTH HAOIIOICHYS,
JenaTh BBIBO/IbI o
pe3yibTaTaM SKCIEPUMEHTA.
CnenoBatb paBUJIaM
Oe3omacHoi  paboTel B
nabopaTopuu npu
UCTIOJIb30BAHUN XUMHUYECKON
nocyzibl U 000pyAOBaHHUSA, a
TaK)Ke MpaBujIaM 0OpaleHUs
C TOPIOYMMH BEIIECTBAMH

B OBITY
[TepBoHavanbHbIE YMeTn oTinuyaTh | MarepuanbHO-TEXHUYECKas
XUMHYECKHE BOJIOTIPOBOJHYIO BOAY OT | 6a3a nentpa «Touka poctay.
TTOHSTUSI JUMCTHJUTMPOBAHHOM, 3HATh, | DJIEKTPOHHBIE MPE3EHTAIUH.

movyeMy JUIs  MPOBEACHHUS
IKCIIEPUMEHTOB HCIIOJIB3YIOT
JUCTUJUTUPOBAHHYIO BOTY.
Ymeth OTJINYaTh
bu3MYeCKHue TMPOIECCH OT
XUMHYECKUX P€ aKLUU.
3HaTh, YTO MPHU MPOTEKAHHUH
peaxiuii MOJIEeKYJsIbl BEIIECTB
pa3pymiaiorcs, a  aTOMBbI
COXpaHSIOTCS (ISl BEILECTB

c MOJICKYJISIPHBIM
CTPOCHHEM).
3Hath bopMyIHUPOBKY

3aKOHA U YMETh NPUMCHSTH
€ro Ha TpaKTUKe, TpHU
pelIeHUH PacyETHBIX 3a/1a4.

Ymenue paboTath c
00opynoBaHuEM LIEHTpa
00pa3oBaHUsl E€CTECTBEHHO-
Hay4HOU u

Caiit ®UIIN. OtkpeIThIil OaHK
3ajaHuil  uis  GOPMUPOBAHUS
€CTECTBEHHO-HAY4YHOU
I'PAaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Canr Ennnas KOJUICKIUA
nudpoBbIX  00pa30BaTEIbHBIX
pecypcoB. http://school-
collection.edu.ru/catalog

Caiitr  ®enepanbHblid  LIEHTP

nH(pOpMaIMOHHO-
00pa3oBaTENbHBIX  PECYPCOB.
http://fcior.edu.ru/



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
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TEXHOJIOTMYECKOMN
HarpaBieHHocTed  «Touku
pocTay.

[Imanuposats u
OCYILECTBIISATh HA INPAKTHUKE
XMUMHYECKHUE IKCIEPUMEHTHI,
MIPOBOJUTH HaO0JIIO/ICHUS,
JieJ1aTh BBIBO/IbI 1o
pe3ysibTaTaM IKCIEPUMEHTA.
CnenoBatb paBuJiaM
OesomacHoi ~ paboOTBl B
nabopaTopun npu
MCIOJIb30BAHUU XUMUYECKOM
nocyabl U 000pyAOBaHHUA, a
TaK)Ke MpaBujIaM 0OpaleHus
C TOPIOYMMH BEIECTBAMHU B
ObITY

PacTtBOpBI

Nmets mpencrtaBiieHHE O
paszHoit 3aBUCHUMOCTH
pacTBOPUMOCTH BEIIECTB OT
TEMIIEPATYPHI.

YmeThb UCIOJIb30BaTh
u(ppPOBOH MHKPOCKOM IS
W3y4YCHUS bopMbI
KPUCTAJLJIOB.

HNmety mpencraBieHHEe O
pa3INYHON  HACBIIIEHHOCTH

pacTtBopa pacTBOpsiEMbIM
BEIIECTBOM.
YMerb OIIpeNeNsATh

KOHIICHTPALIMIO  pacTBOpa,
UCTIOJIBb3Ysl HHCTPYKITHUIO.
3HaTL CIIOCOOHOCTD
KPHUCTaJUIOTHIPATOB
pa3pymaThCst pu

MarepuaibHO-TEXHUYECKAs
0a3a nenTpa «Touka pocray.
DJIEKTPOHHBIE IPE3CHTALUH.
Caiitr ®UIIN. OTkpeITHINE OaHK
3amaHuil  uia  GOpPMUPOBAHUS
€CTECTBEHHO-HAyYHOI
IPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Cair Enunas KOJIJIEKITASA
U(pPOBBIX  00pa3oBaTEIbHBIX
pecypcos. http://school-
collection.edu.ru/catalog

Caiit  @DenepalbHbII  LEHTP
MH(POPMALMOHHO-
00pa30oBaTENbHBIX  PECYPCOB.



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
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HarpeBaHUU.
Ymenue pabortath c
000py1I0BaHHEM LIEHTpa
00pa3oBaHusi €CTECTBEHHO-
Hay4HOU u
TEXHOJOTUYECKOU

HamnpaBieHHocTed — «Touku
pocTtay.

[ImannpoBats u
OCYIIECTBIISITh HAa TPAKTHKE
XHUMHWYECKHAE IKCIICPUMEHTHI,
MPOBOJIUTH HaOII0AEHUS,
JIeNnaTh BBIBO/IBI o
pe3yibpTaTaM dKCIIEPUMEHTA.
Cnenosarts npaBujIamMm
OesomacHOl ~ pabOTBl B
nabopaTopun npu
WCII0JIb30BAHUN XUMHUYECKOM
nocyasl U 000pyJIOBaHUSA, a
TaKKe MpaBujIaM 0OpalieHus
C TOPIOYMMU BEIECTBAMHU B
OBITY

http://fcior.edu.ru/

XUMHAYECKHE
peaKiuu

Hcnonp30BaTh XUMUYECKYIO
CHUMBOJIMKY JJISl COCTaBJICHUS
dbopmyn BEILIECTB,
MOJICKYJSIDHBIX ~ ypaBHCHUU
XUMHUYECKHX PEaKIUii.

[Tonumarp CYIIIHOCTb
nporecca HEUTpaau3alud U

PUMEHSTh nporecc
HEeHTpanu3anuu Ha
NPaKTUKE.

Ymenue paboraTth c
00opynoBaHuEM LIEHTpa

00pa3oBaHUsl E€CTECTBEHHO-

MarepuaibHO-TEXHUYECKAS
0aza nenTpa «Touka pocray.
DJIEKTPOHHBIE TTPE3CHTAIUH.
Caiit ®UIIN. OtkpseITHIl OaHK
3aaHuii Uil POpMHUpOBAHUS
€CTECTBEHHO-HAyYHOI
rPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Cairt Enunas KOJJIEKIIUS
U(ppOBBIX  00pa3oBaTEIbHBIX



http://fcior.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
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Hay4HOU u
TEXHOJIOTMYECKOMN
HanpasieHHocTed — «Touku
pocTay.

[Imanuposats u
OCYILIECTBIISATh HA INPAKTUKE
XUMHUYECKHUE IKCIEPUMEHTHI,
MIPOBOJUTH HaO0JIIO/ICHUS,
JieJ1aTh BBIBO/IbI 1o
pe3ysibTaTaM IKCIEPUMEHTA.
CienoBarh npaBuaM
OesomacHol ~ paboOTBl B
nabopaTopuu npu
MCIOJIb30BAHUU XUMUYECKOM
nocyabl U 000pyAOBaHHUA, a
TaK)Ke MpaBuiIaM 0OpalieHus
C TOPIOYMMH BEIECTBAMHU B
ObITY

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

Caiit  @DenepalbHbIil  LEHTP

UH(POPMALMOHHO-
00pa3oBaTENIbHBIX  PECYPCOB.
http://fcior.edu.ru/

OCHOBHEBIE KJIACCEI
HEOPraHMYeCKUX
COEIUHEHUN

Knaccudunmponars
U3y4aeMble BELIECTBA IO
COCTaBy U CBOMCTBaM.

3Hatb  00BEMHYIO OO
COCTaBHBIX 4acTeil BO3IyXa.
YMeTs MPOBOJUTH
npocTeimme CUHTE3bI
HEOPraHUYECKHX BEIIECTB C
HCII0JIb30BaHUEM
UHCTPYKIIUH.

Ymers  onpexaenste  pH

pacTBOpOB.
[TpumensTh  yMeHus 1O
OIIpEAEICHUIO pH B
[IPaKTUYECKOU
JESATENBHOCTH.

YMmeTh ONpCHACIIATh

MarepuaibHO-TEXHUYECKAs
0a3a nenTpa «Touka pocray.
DJIEKTPOHHBIE IPE3CHTALUH.
Caiitr ®UIIN. OTKpbITHIE OaHK
3amaHuil  uia  GOpMUPOBAHUS
€CTECTBEHHO-HAYyYHOI
IPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Cairt Enunas KOJJIEKIIHS
U(pPOBBIX  00pa3oBaTEIbHBIX
pecypcos. http://school-
collection.edu.ru/catalog

Caiit  @DenepalbHbIil  LEHTP
UH(POPMALMOHHO-



http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/
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KHCJIOTHOCTH MOYB.
IIporHo3upoBate  CBONCTBa
BEIIECTB HAa OCHOBE OOIIUX
XAMUYECKAX CBOWCTB
U3YyYCHHBIX  KJIacCOB/TPYII
BEILIECTB, K KOTOPHIM OHU

OTHOCSITCAL.
Ymenue paboTaTh c
000pyTI0BaHHEM LIEHTpa
00pa3oBaHusi €CTECTBEHHO-
Hay4HOU u
TEXHOJIOTUYECKOU

HanpaBieHHocTed  «Touku
pocTay.

[InanupoBath "
OCYHIECTBIISATh Ha IPAKTHKE
XUMHYECKHUE HKCIEPUMEHTHI,

MPOBOJUTH HaOJIIOIEHN,
JieJIaTh BBLIBOIBI o
pe3ynbTaTaM dKCIEPUMEHTA.

Cnenosatsh npaBujiIamMm

Oe3omacHoi ~ paboTel B
nabopaTtopuu npu
UCTIOJIb30BAHUU XUMHUYECKOM
nocyasl ¥ 00OpyJIOBaHUs, a
TaKXe TMpaBUiIaM 0OpaleHHS
C TOPIOYMMH BEIICCTBAMHU B
ObITY

00pa30oBaTENIbHBIX  PECYPCOB.
http://fcior.edu.ru/

XuMuuecKkas CBs3b

Onpenenarsb BUJT
XUMUYECKOU CBSI3U B
COCIMHEHUH.

[TokazaTp 3aBUCUMOCTh
buznueckux CBOWCTB
BELIECTB oT THIA

XUMHYECKOHN CBA3U.

MarepuanabHO-TEXHHUYECKAsI
6a3a nenrpa «Touka pocray.
DJEKTPOHHBIE TPE3ECHTALIH.
Caitr ®UIINU. OTKpbITHI GaHK
3ajaHuil  uid  POpPMHUPOBAHUS
€CTECTBEHHO-HAyYHOHI
I'PaMOTHOCTH.



http://fcior.edu.ru/

Ymenue paboTtaTh c
00opynoBaHuEeM [IEHTpa
00pa3oBaHusi €CTECTBEHHO-
Hay4HOU u
TEXHOJIOTUYECKOU
HanpasieHHocTed — «Touku
pocTtay.

[ImannpoBats u
OCYILIECTBIISITh HA IMPAKTHUKE

XUMUYECKUE SKCIICPUMEHTBHI,
MPOBOJIUTH HaOII0AEHUS,
nenaTh BBIBO/IBI o

pe3yabpTaTaM dKCIIEPUMEHTA.
CienoBarth npaBuiaM
OesomacHol ~ pabOTBl B
nabopaTopun pu
WCII0JIb30BAHUN XUMHUYECKOM
nocyasl U 000pyJIOBaHUS, a
TaKKe MpaBujaM 0OpaIieHus
C TOPIOYMMH BEIIECTBaMHU B
OBITY

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

Caiit Enunas KOJUJIEKIIUS

U(pPOBBIX  00pa30BaTEIHHBIX
pECypCoB. http://school-
collection.edu.ru/catalog

Caiit  @enepalbHbIl  LEHTP

MH(OPMALMOHHO-
00pa3oBaTEbHBIX  PECYpPCOB.
http://fcior.edu.ru/

OBII[EE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME
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n/n

Tema

Koanu
€CTBO
yacoB

Hcnonb3oBanue 000py10BaHNs HEHTPA eCTeCTBEHHOHAYYHOM
HANPaBJICHHOCTH
Hentpa «Touyka pocra»

PA3JIEJ 1. METOAbBI ITIO3HAHUSA B XUMHU (6 YACOB)

OcHOBHBIE METO/IbI HAYKU

1

SKCHCpI/IMeHTaJIBHbIC OCHOBBI XUMUH

1

Hudposas nabopaTopus ¢ qaTINKaAMU

W[ N| -

[Ipaktuyeckas padora Ne 1 «/3ydyenune
CTPOCHMS TUIAMEHN

1

JlaTuuk TemiiepaTypsl TEpMOIIAPHBINA, CIIMPTOBKA

[IpencraBienye o TOYHOCTU U3MEPEHUI
U(POBBIX TATYUKOB U aHAJIOTOBBIX TPHUOOPOB

JarunkoBas cucrema

[IpencraBnenne o TemnepaType IIaBICHUS U
00paTUMOCTH TUTABJICHHS.

JlabopaTtopusiii onibIT Ne 1 «Jlo kakoit
TEMIIEPATYPhl MOXKHO HarpeTh BEMIECTBO 7).
JlabopaTtopusrit onbIT Ne 2 «M3mepenue
TEMIICPATYPbI KUIICHWA BOABI C ITIOMO-IIIBIO
JlaT4rKa TEMIIEPATYPBl U TEPMOMET-

pa».

JlaTuuk TemriepaTypsl INIATUHOBBINA, TEPMOMETP, DJIEKTPUYECKas IUINTKA,
CIIUPTOBKA

[IpencraBienue o KpUCTAUIU3AIIH.
Jlabopatopusiit onbIT Ne 3 «OnpenencHue
TEeMIepaTyphl MIIABJICHUS U KPUCTATN3aLuN
MeTaJiay

JlaTuuk TeMneparypbl TEpMOTIAPHBII

PA3JEJI 2. HEPBOHAYAJIBHBIE XUMHWYECKHUE ITIOHATHUA (8 HACOB)

7 HemHuoro u3 uctopuu Xumuu 1

8 XuMHus BYEpA, CETOJIHSI, 3aBTpa 1

9 [IpocThie U CIOKHBIE BEIIECTBA 1

10 | ®usznyeckue U XUMUUYECKUE CBOCTBA BEILLIESCTB 1

11 | Yuctsie BemecTBa 1 cMecu. OTaYME YUCTHIX 1 JlaTuuk 31eKTpOnpPOBOAHOCTH, IU(POBON MUKPOCKOII
BEIIECTB OT CMECEH.
JIaGopatopuslii onbIT Ne 4 «Onpenenenue
BOJIOTIPOBOJHON U IUCTUILTUPOBAHHOM BOIBI»

12 | CnocoOsl pa3aenenus cMecei 1

13 | IIpaxtuueckas padota Ne 2 «Croco6bt 1 CnuproBka
pasaeneHus cMecein»

14 | 3akoH COXpaHEHHs MAaCChI BEIIECTB. 1 Beckb1 anexkTpoHHbBIE




JleMoHCTpalMoHHBbIN 3KkcriepuMeHT Ne 1

«3akoH COXpaHCHUA MACChI BCIICCTBY»

PA3JIEJI 3. PACTBOPBI (6 YACOB)

15

[TonsTue 0 pacTBOpax: onpeaciCHUE
pPacTBOPOB, PaCTBOPUTEIH, KIACCH(PHUKALINS
pacTBOpOB.

JlabopaTtopusbiit onibIT Ne 7 «IlepechIitieHHBIIM
pacTBop»

JlaTuuk TemMiiepaTypsl INIATUHOBBIN

16

PactBopuMOCTS.

JlabopaTtopusbiit onibIT Ne 5 «3ydenne
3aBUCHUMOCTH PaCTBOPUMOCTH BEIIECTBA OT
TEMIEPATYPBD».

JlaTuuk TemiepaTypsl INIATUHOBBIN

17

Kpucramnoruaparsr.
JlabopaTtopusrit onbIT Ne 8 «OnpeneneHue
TEMIIEPATYPhI Pa3NIOKEHUS KPUCTAIIIOTHApATa)

JlaTumk TemrepaTypsl INIATUHOBBIN

18

BeIpaniuBanue KpucTamios.
JlabopaTtopusiit onbIT Ne 6 «Habmronenue 3a
POCTOM KPHCTAJIIOB

Hudposoit Mukpockon

19

CriocoObI BRIpKEHUST KOHIICHTPAITHH
pPacTBOPOB: MaccoBasi 0JIsl pACTBOPEHHOTO
BEIIECTBA, MOJISIpHAsI KOHIICHTPAIIHS

20

[Ipaktuueckas padota Ne 3 «OnpenencHue
KOHLIEHTPALIUU BEUIECTB KOJIOPUMETPUUECKUM
10 KaJTuOPOBOYHOMY TpauKy»

JlaTauk onNTHYECKOM MIOTHOCTU

PA3JEJI 4. XUMHWYECKUE PEAKIIMH (7 HACOB)

21 | Xumunyeckue peakuuu. [Ipu3Haky XMMUUYECKHX JlaTuuk Temiepa Typbl IJIaTUHOBBIN
peaKiuu.
JleMOHCTpalMOHHbIH 3kcriepuMeHT Ne 2
«BbleneHre 1 norsiomieHre Terina — Npu3HaKk
XUMUYECKON peakum»
22 | Kiaccuduxanus XUMHYECKUX peaKIHii 1o
pa3IUYHBIM PU3HAKAM
23 | Peakmus coequHeHns.

JIaboparopuslii onbIT Ne 9 «Peakuust
coenuHeHus hocdopa ¢ KHCIOPOIOM, OKCHUIA




docdopa (V) ¢ Bomoit»

24

Peaxnus pasnoxeHus.
Jlaboparopusrii ombiT Ne 10 «Peakuus
paznoxenus ruapokcuaa meau (1)».
Jlaboparopusrii ombiT Ne 11 «Peakuus
Pa3I0KEHUs MAIAXUTa»

CnuproBka

25

Peakuus 3amemenus.

JlabopaTtopusiit onibIT Ne 12 «Peaknus
3aMEeNIeHUsT MEIH JKEJIE30M B pacTBOpE
MEIHOTO KYIIOpOCcay.

JlabopaTtopusiii onibIT Ne 13 «Peaknus
3aMeIEeHUs BOJIOPO/Ia IIMHKOM B pacTBOPE
COJITHOM KHUCJIOTBI».

JlabopaTtopusbrit onbIT Ne 14 «Peakrius
3aMeIEeHUs BOJIOPO/Ia KAJIbITUEM (HATPHEM,
JIUTHEM) B BOJE»

26

Peaxiust oOMena.

JlaGopaTtopusiii onbIT Ne 15 «Peakmus oomeHa
MeX Ay KapOOHATOM KaJIbIUs U COJISIHOM
KHCIIOTOM».

JlaGopaTtopusbiii onbIT Ne 16 «Peakiius oOmMeHa
MEXAY XJIOPUAOM Oapusi U CEpHOUM KHCIOTOMN

27

Peakuus HelTpanuzanuu.
Jla6opaTtopusbiii onibIT Ne 17 «Peaknus
HEUTpaIU3aLN)

Hatuuk pH

PA3JIEJI 5. OCHOBHBIE KJIACCHhl HEOPTAHUYECKHWX COEJUHEHUMH (5 YACOB)

28 | Okcunpl. 1 [Tpubop 11 ompeeneHus: CocTaBa BO3ayxa
Jlaboparopusriii onbiT Ne 18 «Onpenenenue
cocTaBa BO3yXa»
29 | OcHoBaHUs. 1 Jlo3atop 00bEMa XKUAKOCTH, OIOpETKa, TaTYUK TEMIIEPATyphl IUIATUHOBBIH,
JleMOoHCTpalMoHHbIH skcriepumMenT Ne 3 JATYMK JIaBJICHUs, MarHUTHAs Mellalika
«OcHoBanus. TernoBoi a3 dexT peakunu
THJIPOKCUA HATPHUS C YIIIEKUCIIBIM Ta30M»
30 | Kucnotsl. 1 Hatuuk pH

JIaGopatopusiii onbIT Ne 19 «Onpenenenue pH




Pa3IUYHBIX CPEI.
JlaGopatopuslii onbIT Ne 20 «Omnpenenenue
KHCIIOTHOCTH TOYB»

31

Conu

32

[Ipaktuyeckas padora Ne 4 «[loxyueHue
MEJIHOTO KyIIOpOca»

HudpoBoit MUKpocKoI

PA3JIEJ 6. XUMHNYECKAS CBA3b (2 YACA)

33

XuMudecKkas CBSI3b U €€ BH/JbI

34

Kpucrammueckoe cTpoeHHE BEIIECTBA.
Kpucrannmueckue peméerku.
JleMoHCTpalMOHHBIN SKcriepuMeHT Ne 4
«Temneparypa naBiIeHUs BELLIECTB C pa3HbIMU

TUIIAMU KPUCTAJUNIMYCCKUX PEIICTOKY

JlaT4uuk TemriepaTypsl INIATUHOBBIM, JATUYUK TEMIIEPATypPbl TEPMOIIAPHBII

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NTPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

Xumus. 8 kimace/Kysnernosa H.E., TutoBa .M., I'apa H.H., O0m1iecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «3maTenbCckuii eHTp
BEHTAHA-TPA®»; Axunonepnoe o6mectBo «M3marenscrBo [Ipocserienuney.

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

becnanos IlaBen WBanoBuu, [lopodeeB Mmuxamn BukrtopoBuu. Meromumdeckoe mocoome «Peamusaruss oOpa3oBaTelbHBIX IMPOrpaMMm
€CTECTBEHHOHAYYHOU U TEXHOJIOTHUYECKOI HANPaBICHHOCTEH 110 XUMUU C UCIIOJIb30BaHHEM 000 pyIoBaHus 1eHTpa « Touka pocTan».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.

&

Bacunwes B.IL., Mopososa P.I1., Kouepruna JI. A. IlpakTukym mo aHanuTHueckod xumuu: Yuebd. mocobue ans By3oB. — M.: Xumus,
2000. — 328 c.
I'pocce 3., Baiicmantens X. Xumus s 10003HaTeabHbIX. OCHOBBI XUMUU U 3aHMMaenbHble onbIThl. ['IP. 1974. Tlep. ¢ vem. — JL.:

Xumusg, 1979. — 392 c.

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

Kunun J[. M. O6mas xumus. [paktukym L-mukpo. PykoBosacTBo ans cryneHtos. — M.: MI'MY, 2006. — 322c.
Hcnonb3oBanue 1UQpoBbIX JabopaTopuil nmpu oOydyeHUH XuMuu B cpeanel mkose/becnanos I1. U. Jlopodee M.B., Kumun .M.,
3umuna A.U., OpxxexoBckuii [1.A. — M.: BUHOM. JlaGopatopust 3nanuii, 2014. — 229 c.




9.

10.
11.

12.
13.
14.
15.

16.
17.
18.
19.
20.

21.

22.
23.

Kpucramnel. Kpucrammoruaparsl: Meroandyeckue ykasaHus K jabopaTopHbIM paboram. 6. Mudraxosa H. L., Ilerpoa T. H.,
Paxmarynnuna 1. @. — Kazans: Ka3zan. roc. texnoin. yH-T., 2006. — 24 c.

Jleencon M.A. 100 BompocoB U OTBETOB MO XMMHHU: MaTepuaibl Ajsl IMKOJIBHBIX pedeparoB, (HaKyIbTaTUBHBIX 3aHATHI M CEMUHApOB:
YueOHoe mocobue. — M.: «M3narensctBo ACT»: «M3matenberBo Actpensy, 2002. — 347 c.

Jleencon U. A. Xumudeckue peakiuu: TemnoBoii agdekr, papHOBecue, ckopocTh. — M.: 8. OO0 «M3natenberBo Actpens, 2002, — 192
C.

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

Hazaposa T.C., I'pabeukuii A.A., JlaBposa B. H. Xumuueckuii sxcnepument B mkosie. — M.: I[Ipocsemenue, 1987. —240 c.
Heopranwnueckas xumus: B 3 1./ Iog pen. 0. JI. Tperpsikoa. T. 1: ®U3uK0o-XUMUYECKHE OCHOBBI HEOPTaHMYECKON XUMHH: YUCOHUK
st crya. Beicl. yue0. 3aBenenuit/M. E. Tamm, 1O. JI. TperbsakoB. — M.: M3narensckuii neHTp «Axagemus», 2004. —240 c.

[TerpsiroB U. B. Camoe HeoObIkHOBEHHOE BemiecTBO B mupe. — M.: [lemaroruka, 1976. — 96 c.

CrpensuaukoBa JI. H. 13 gero Bcé caemano? Pacckaser o BemectBe. — M.: fy3a-ipecc. 2011. — 208 c.

Cycnennukoa B.M, Kucenesa E. K. PykoBoJCTBO 110 MPUTOTOBIIEHUIO TUTPOBAaHHBIX pacTBOopoB. — JI.: Xumus, 1967. — 139 c.
®apaneri M. Uctopust cBeun: Ilep. ¢ anrn./Ilog pea. b. B. HoBoxkunosa. — M.: Hayka. I'maBHas pemakius (pusmko-mMareMaTuuecKou
mutepatypsl, 1980. — 128 c., min. — (bubnuoreuka «KBaHT»)

Xomuenko I'. I1., CeBactpanoBa K. 1. OkuciuTenbsHO-BOCCTAaHOBUTENbHBIE peakiuu. — 16. M.: [IpocBenienne, 1989. — 141 c.
Ounukionenus s aerei. T. 17. Xumus / I'mas. pen.B. A. Bononun, Ben. Hayu. pen. 17. W. Jleencon. — M.: ABanra +, 2003. — 640 c.

Optumo JI. Boja: kHMra o caMom BaKHOM BerecTBe B mupe: tiep. ¢ pua. —M.: 18. Kommacl'ua, 2019. — 153 c.

Ueptkos 1.H., XKyxos I1. H. XumMu4ecknii 3KCIepUMEHT ¢ MaJIbIMU KoJInuecTBaMu peakTuBoB. M.: [IpocBemenne, 1989. — 191 c.

Caitt MI'Y. [Iporpamma Kypca XUMHH TUISt yUaluxcs 8—9 KJIACCOB 00111600pa30BaTEIHHON IIKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caiit ®UIIN. OTKpbITHI OaHK 3adaHuil 11t (GOPMHUPOBAHUS €CTECTBEHHO-HAYYHO# rpamoTHOCTH. https:/fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-gramotnosti

Caiit Equnas koiekius 1iudpoBsIx 00pa3oBarenbHbIX pecypcoB. http://school-collection.edu.ru/catalog

Caiitr ®epepanbHblil IEHTP HHPOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcoB. http://fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE

CHpaBOLIHHC Ta6J'II/II_IBI, HCpI/IOI[I/I‘leCKaH CUCTEMAa XMMHNYCCKHX JJICMCHTOB HI/I MeHI[CJICCBa, Ta6J'II/II_Ia pPacTBOPUMOCTH, SHGKTpOXI/IMI/I‘IeCKI/Iﬁ

PAL HAIIPSKEHUN METaJIOB, MOJEIN KPUCTAIUIMYECKUX PEIIETOK, MOJIEIN aTOMOB.
OBOPYJIOBAHUE JJ151 TIPOBEJEHUS JIABOPATOPHBIX, IPAKTUUECKUX PABOT, IEMOHCTPAIIUIA

OBOPYJIOBAHME I[IEHTPA "TOYKA POCTA™:
- TaTYUK TeMIlepaTypsl (TepMONApHBIi);

- CIIUPTOBKaA;


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://fcior.edu.ru/

- IaTYUK TeMIIepaTyphl TUIATHHOBBIN;

- TEPMOMETP;

- QJIEKTPHYECKas IJTUTKA;

- TATYUK DIEKTPOTPOBOIHOCTH;

- nu(poBOI MUKPOCKOTI,

- IprOOp /TSI OTIBITOB C AIEKTPHUUECKUM TOKOM;
- BECHI AJIEKTPOHHBIE;

- mpuOOp AT OTPEACTICHNS COCTaBa BO3IyXa;
- TATYUK ONTUYECKOH IUIOTHOCTH;

- natuuk pH;

- 103aTOp 00BbEMa KUIKOCTH,

- OropeTKa;

- TATYUK JaBIICHHUS,

- MarHWTHAs MEMIaJKa.

TaTuBel 1a60pAaTOPHBIE, ITATUBBI AJIs1 IPOOUPOK, MPOOUPKHU, TPOOUPKOAEPIKATETN, MEPHBIE IIMJIMHPHI, XHMUYECKHE CTaKaHbI, KOJIOBbI,
BECHI JIADOpaTOPHbBIE C pa3HOBECAMU, BOPOHKH, CTEKJISIHHbIE TTAJIOUKH, (PUIbTpOBaIbHAst OyMara, CIIMYKH, KOMIUIEKTbI PEaKTUBOB, HAOOPHI
WHJIMKATOPOB.
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