


[Iporpamma 1o BHEYpOUHOH AEATEILHOCTH M0 XMMHUHU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs COCTaBiIeHa Ha OCHOBE TpeOoBaHuUil K pe3ylbTaTaMm
OCBOCHHMS OCHOBHOW 00pa30BaTeNbHONW MPOrpaMMbI OCHOBHOTO o00mero oOpa3oBaHUs, TMpeaCTaBIeHHBIX B dDeaepaqbHOM TOCYIapCTBEHHOM
00pa3oBaTeIbHOM CTaHJapTe OCHOBHOTO 00IIero 00pa3oBaHusl, a Takxke [I[puMepHOii mporpaMMbl BOCITUTAHHUS.

HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma «B XvMuUU BCEe WMHTEPECHO» ACTAIM3UPYET COJEpKaHUE Kypca BHEYPOUHOW ACSITEIBHOCTH, NAET MOJAPOOHOE paclpe/eieHHEe 4YacoB U
MIOCJIEIOBATEILHOCTD N3YUYEHUSI TEM U Pa3JIENOB.

JlanHasi mporpaMMa npeHa3HaueHa ISl yJaliuxcsi 8 KJIacCoB, MO3BOJISIET PACIIUPUTE U YIIYOUTh Y yUalUXCsl MPAKTUYECKOE MPUMEHEHHE MOy YEHHBIX
TEOPETUUYCCKUX 3HAHUN 10 XUMHH.

ABTOpCKas TporpaMMa paccuuTaHa Ha yJammuxcs 8 kiaccoB Ha 34 y4eOHBIX yaca, OPUEHTUPOBAHA Ha YriayOJeHue U paclIupeHre 3HaHUW, Ha Pa3BUTHE
M0003HATEILHOCTH U MHTEpECca K XUMHUHU, Ha COBEPIICHCTBOBAHNE YMEHHUH yJalUXcsl 00paIiaThCs ¢ BEMECTBAMH, MPOBOJUTh XUMHUYECKUH SKCTIEPUMEHT C
WCIIOJIb30BAHUEM COBPEMEHHBIX MPUOOPOB M 000PYIOBaHUS IIEHTPAa 00pa30BaHUS €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HampaBieHHOCTEH «Toduku
pocTtay.

[Ipu pa3zpaboTke mporpaMMbl aKIEHT AeJajcs Ha BOMPOCH], KOTOPhIE B 0a30BOM Kypce XUMHUU OCHOBHOM IIKOJIBI PACCMATPHBAIOTCSI HEJIOCTATOYHO TOJTHO
WM HE pacCMaTPUBAIOTCS COBCEM. 3aJlaui U YIPaKHEHUS MOJA0O0paHbl TaK, YTO 3aHATUS MO MX OCMBICIECHHUIO M PEIICHUIO MPOXOAST 00 MmapajieabHo ¢
M3y4aeMbIM Ha YpOKax MaTepHalioM, JIM0O KaK MOBTOPEHHUE YK€ MOTYYEHHBIX 3HAHUH.

B oOyuenun xumuu O60iblIO€ 3HAUYEHHE HMEET SKCIepUMEHT. B mporecce skcrnepuMeHTalbHOM padoThl ydaliuecs: MPUOOPETYT OMBIT MO3HAHUS
PEAIbHOCTH, SIBJISIFOIIUNACS BaXKHBIM 3TAarioM (JOPMHUPOBAHUS Yy HUX YOEKIEHUH, KOTOPbIE, B CBOIO OUEPE/b, COCTABISIOT OCHOBY HAYYHOT'O MUPOBO 33PEHUSI.
Peanu3oBaTh ykazaHHBbIE €M MOMOKET OCHAIIEHUE HIKOJLHOTO KaOMHETa XMMHHM COBPEMEHHBIMHU MpHOOpaMu U 00OpyIOBaHUEM LIEHTpa 00pa3oBaHUs
€CTeCTBEHHO-HAYYHON M TEXHOJIOTMYecKOil HampaBieHHocTell «Touku poctay. Mcnonb3oBanue ob6opynoBanus «Touka pocTay Mpu peaau3aluu JaHHON
[IPOrPaMMBbI TIO3BOJIUT CO3/1aTh YCIOBHUS:

* JUIsl paCIIMPEHUS COJEPIKAHUS IKOJIBHOIO XMMHUECKOTO 00pa3oBaHMUs;

* JUISI TIOBBIIICHHUS TO3HABATEIBHOM aKTUBHOCTH O0YYarOIIMXCSl B €CTECTBEHHO-HAYYHOU 00/1aCcTH;

e JUIS Pa3BUTUA JMYHOCTH peOEHKa B mpolecce OO0ydeHHs XUMHUHU, €ro CIocOOHOCTeH, (GOpMHUpPOBAHMUS U YJOBIETBOPEHMS COIMAIBHO 3HAYMMBIX
HMHTEPECOB U MOTPEOHOCTEH;

* IUTst pabOTHI ¢ 0IapEHHBIMU IMIKOJbHUKAMU, OPraHU3allii UX Pa3BUTHUS B PA3IMYHBIX 00JIaCTAX 00pa30BaTeIbHOM, TBOPUECKOMN AEITEIbHOCTH.

KonudecTBeHHBIE AKCIEPUMEHTHI MO3BOJISIT MOMy4YaTh TOCTOBEPHYIO HH(POPMAIIMIO O MPOTEKAHUM T€X MU MHBIX XUMHUYECKUX Mpolieccax, O CBOMCTBax
BelecTB. Ha ocHOBE MOMYYEHHBIX SKCIIEPUMEHTANBHBIX JTAHHBIX yJalldecs CMOTYT CaMOCTOSITENIbHO JeaTh BBIBOJbI, 0000IaTh PE3ylbTaThl, BHISBISAThH
3aKOHOMEPHOCTH, YTO OJTHO3HAYHO OY/IET CIOCOOCTBOBATH MOBBIIIEHNIO MOTHBAIIMH 00YUEHUS IITKOJIbHUKOB.

AKTyallbHOCTh MIPOTPaMMBI B TOM, YTO OHAa CO3JAeT YCJIOBHS JJSI COIMAIBLHOTO, KyIbTYpPHOTO U MPO(EeCcCHOHATBFHOTO CaMOOTPEeNieH s, TBOPY ECKOM
camMopeanu3ali JIMYHOCTH peOEHKa, pPa3BUTHS y OOydYaIoOmUXCS €CTECTBEHHO-HAyYyHOU, MaTreMaTudeckoi, WH(POPMAIMOHHON T'PaMOTHOCTH,
(hopMHUpOBaHHSI KPUTUYECKOTO M KPEATHBHOTO MBIIUICHHS, COBEPIICHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYUYHOW HANpPaBIEHHOCTU. 3HAHUS U YMEHHS,



HEOOXOJMMBIC Ul OpPraHM3alUU HCCIEeNOBATEIbCKON JAEATENIbHOCTH, B OYyIyIIEeM CTaHyT OCHOBOW Ui OpraHU3alM HayYHO-HCCIIEI0BATEIbCKON
JESITEIbHOCTH B By3aX, KOJUIeKaX, TEXHUKyMax U T.J.

OnHUM U3 OCHOBHBIX MPUHIIMIIOB MOCTPOCHUS MPOTPAMMBI SBJISETCS MPUHIIMI JOCTYIMHOCTU. DKCIEPUMEHTANbHBIC JAHHBIC, MOJTYYEHHBIE YIAIIUMUCS
IIPY BBIIIOJIHEHUN KOJIMYECTBEHHBIX OIBITOB, IIO3BOJISAT yYaIIUMCS CAMOCTOSTEIbHO JIEJIaTh BBIBO/IbI, BBISBIISATH 3aKOHOMEPHOCTH. [10/1X0/1b1, 3aJ105KEHHBIE B
coJiep’KaHue MporpaMMbl Kypca, CO3/1atl0T HEOOXOAUMBIE YCIOBUS JUIsl CUCTEMHOI'O YCBOCHMSI yYalllUMKCS OCHOB HAayKH, /Ul 0O€CIeUYeHHUsl pa3BUBalOIIErO
1 BOCIIUTHIBAIOIIETO BO3JICHCTBUS 00Y4YEeHUs Ha JIMYHOCTD yyaierocs. @opmMupyemble 3HaHUS JIOJDKHBI CTaTh OCHOBOM CHUCTEMBI YOEKICHUH LIKOJIbHUKA,
LEHTPAJIBHBIM AJIPOM €ro HAy4HOI'0 MUPOBO33PEHHUSI.

HEJIU U 3AJAYHN

K HampaBieHnio nepBoCTENEeHHON 3HAUMMOCTH MIPH peasin3alii 00pa3oBaTeNIbHBIX (QYHKIHHN npeaMeTa « XUMHsD TPaJUIMOHHO OTHOCAT (POpMUpPOBaHKE
3HAHUHA OCHOB XMMHUYECKOW HayKH Kak OOJaCTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOW JIEATEIbHOCTH YeJIOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOH KyJIbTYphl. 3ajada TNpeAMeTa COCTOUT B (OPMUPOBAHUU CHUCTEMBl XMUMHMUYECKUX 3HAHUM — BaxHEHIIUX (aKToB, MOHATHH, 3aKOHOB U
TEOPETUYECKUX IMOJIOKEHUH, JOCTYIMHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, si3blka HAayKH, 3HAHUH O HAay4YHBIX METOJAaX M3Y4EHHUs BELIECTB U
XMUMHMUYECKUX peakiui, a Takke B (OPMUPOBAHMU M Pa3BUTUM YMEHHMH U CIIOCOOOB JESATENbHOCTH, CBA3AHHBIX C IUIAHUPOBaHHMEM, HAOIIOJCHUEM U
MIPOBEJIEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOIEHUEM MTPpaBMJl 0€30MacCHOTO OOpaIlleHus C BEIIECTBAMHU B TIOBCETHEBHOM KU3HHU.

Hapsiny ¢ aTum 1enu u3ydeHus: nmpeaMeTa B MporpaMMe YTOYHEHBI M CKOPPEKTHUPOBAHBI ¢ YIETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
obOpazoBanus. CerogHs B 00pa3oBaHUM 0CO00 3HAYUMOMN MPU3HAETCS HANPABIEHHOCTh OOYYCHHS Ha Pa3BUTHE M CAMOPA3BUTHE JTMYHOCTH, (HOP MUPOBAHHE
e uHTeIsIeKTa U oluieil KyabTypsl. OOydeHHe YMEHUIO YUUThCS M MPOJOJDKATh CBOE 00pa30BaHHE CaMOCTOSITEIbHO CTAHOBUTCS OJHOM M3 Ba)KHEHIINX
(GyHKIMNA y9eOHBIX PEIMETOB.

B cBs13u ¢ 3TUM npU M3yuEHUU XMMHUU B OCHOBHOM IIKOJIE IOMUHHPYIOIlee 3HaYeHHe NPUOOpen TaKue e, Kak:

(dbopMHUpOBaHNE HHTEIUIEKTYyadbHO PA3BUTON JIMYHOCTH, TOTOBOM K €amM0O0Opa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSATEIBHOMY HPUHATHUIO PEIICHUH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIIOBUSAM KU3HU;

HAIpPaBJICHHOCTh OOYyYEeHHUS HAa CHUCTEMAaTHYECKOE MPHOOIICHHE YYalIuXCs K CAaMOCTOSITEJIbHOM IMO3HABATEIbHON NEATEIBHOCTH, HAyYHBIM METOJam
MO3HAHUS, (POPMUPYIOIIUM MOTHUBAIUIO U Pa3BUTHE CIOCOOHOCTEN K XUMHUH;

obecrieueHre YCIOBHH, CIMOCOOCTBYIOIIMX MPHOOPETEHHI0 OOYYAIOUIMMUCS OIbITa Pa3HOOOpa3HOW JeATENbHOCTH, IO3HAHUS M CaMOIO3HAHHUA,
KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETECHIIHI), IMEIOIIUX YHUBEPCATbHOE 3HAUCHUE /ISl PA3JIMYHBIX BUJIOB I€ATEIHHOCTH;

(dbopMHpoBaHKE YMEHUI OOBACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIETO MUpPa HA OCHOBAaHUM 3HAHUHN U OIBITA, MOJYYEHHBIX MPU U3YUYEHUU XUMUU;

¢dopmupoBaHue y OOYYalOIIMXCS TYMAaHUCTHMUYECKMX OTHOIIEHHH, MOHMMAaHMUS LEHHOCTH XUMHMUYECKHMX 3HAaHUM s BBIPAOOTKH HSKOJIOTHYECKU
11€J1eCO00pa3HOr0 MOBEJICHHSI B OBITY M TPYAOBOM AEATEIBHOCTH B IIEISIX COXPAHEHMsI CBOETO 3/I0POBbs U OKpYXarollel MpUpOIHON Cpe/ibl;

pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CAMOBOCIMTAHHIO HAa OCHOBE YCBOEHHUS OOIIEUEeIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(MIIs M HAPAaBICHHOCTH JalbHeHIero o0y4eHus.



COJAEPKAHME KYPCA

PA3JIEJI 1. METO/IbI IIO3HAHUA B XUMUU (6 HACOB)

3HAKOMCTBO C OCHOBHBIMU METOJaMHU HAayKU. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUHU. 3HAKOMCTBO IIKOJbHUKOB C OCHOBHBIMU METOJAMM HCCIIEIOBAHUS U
oOopymoBaHHEeM IIEHTpa O0Opa30BaHUS €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOUW HampaBieHHOCTeW «Touku poctay. IlpaBmia moBeneHus B KaOWHETE
xuMuM. BBoaHBIN nHCTpyKTaX. [IpencraBieHne o TOUHOCTH M3MEPEHU U(POBBIX JATYUKOB U aHAJIOTOBBIX MpubOpoB. [IpencraBieHue o temneparype
IJIaBJIEHUs, OOPaTUMOCTH IJIABJICHUS U KPUCTAIIIM3ALUH.

[IpaxTueckas padota Ne 1 «M3yueHune CTpoeHus MIIaMeHN.

Jlaboparopusbiii onbIT Ne 1 «/lo kakoil TeMiiepaTypbl MOXHO HarpeTh BEIIECTBO 7.

JIaGoparopuslii onbIT Ne 2 «M3mMepeHne TemnepaTypbl KUIIEHUS BOABI C IIOMOIIBIO JaTYMKA TEMIEPATYPhl U TEPMOMETPAY.
JlaGoparopusiii onbIT Ne 3 «OrnpeneneHne TeMIepaTypsl MIAaBJACHUS U KPUCTAIIU3ALUN METAILIay.

PA3EJI 2. TIEPBOHAYAJIBHBIE XUMWYECKUE TTOHATHUA (8 HACOB)

Hemuoro n3 ncropun xumnn. XuMHs BUEpa, CEroHs, 3aBTpa. [IpocTeie u cioxHble BemecTBa. OU3ndYecKne U XMMUYECKHE CBOWCTBA BEHIECTB. YUCThIE
BemecTBa U cMecu. OTIWYNEe YUCTHIX BEHIECTB OT cMeceid. CiocoObl pasieneHust cMeceil. 3aKOH COXPAaHEHHS MACChl BEIIESCTB.

[Tpaktrueckast padota Ne 2 «CriocoObI pa3iesieHusi CMECEiy.

JlabopaTtopusbiit onibIT Ne 4 «OnpeneneHue BOAONPOBOHON U AUCTHITUPOBAHHOU BOJIBI.

JleMoHCTpamoHHbIN skciepuMeHT Ne 1 «3akoH COXpaHEHUsI MacChl BEIIECTBY.

PA3JIEJI 3. PACTBOPBI (6 YACOB)

[TonsiTie o pacTBOpax: oOIpeAescHHEe PacTBOPOB, PACTBOPUTENH, PACTBOPUMOCTh, Kiaccu@ukaius pacTtBopoB. Kpucramioruaparsl. Beipamubanue
KkpucTtayyioB. CriocoObl BhIpaXKEHUS KOHIIEHTPALMU PacTBOPOB: MACCOBas J10Ji1 paCTBOPEHHOTO BEIIECTBA, MOJIApHAs KOHIICHTPAIIHSL.

[IpakTueckas paborta Ne 3 «OnpeneneHre KOHIEHTPAIUU BEIIECTB KOJIOPUMETPUUECKUM I10 KaTHOpOBOUYHOMY rpaduKy».

Jlabopartopusiit onbIT Ne 5 «M3ydyeHne 3aBUCMMOCTH PAaCTBOPUMOCTH BEILIECTBA OT TEMIEPATYPhI».

Jlaboparopusiii onbIT Ne 6 «HabmoieHue 3a pOCTOM KpUCTAILIOB.

JlabGopaTtopHsbiii onibIT Ne 7 «IlepechIieHHBII pacTBOPY.

Jlaboparopusrit ombIiT Ne 8 «OrmipeseneHre TeMIepaTypbl pa3iokKeHHUs] KPUCTATIIOTHIAPATAY.

PA3JIEJT 4. XUMNWYECKHUE PEAKIIUU (7 HACOB)

Xumnueckue peakuuu. [IpusHaku xumuyeckux peakuuid. Knaccudukanus XUMUYECKHX peakUui MO pa3iMyHbIM IMpH3HAKaM. Peakuuu coeanHeHMs,
pasnoKeHus, 3aMelieHns, 0OMeHa, HeUTpaIH3aluy.

JIaGopatopuslii onbIT Ne 9 «Peakius coenunenus gpocdopa ¢ kuciaopoaoM, okcuaa pochopa (V) ¢ Bogoib».



JIaGopatopusrii onbiT Ne 10 «Peakuust paznoxenus rugpokcuaa meau (1D)».

JIaGopatopusiii onbIT Ne 11 «Peakuust pa3noxKeHHus: MaJlaxuTay.

JIaGopatopHslii onbIT Ne 12 «Peakuust 3aMenieHust Meau Kele30M B PACTBOPE METHOTO KyIlopocay.
JlaGoparopuslii onbIT Ne 13 «Peakius 3aMenieHust BOJOPO/1a IIUHKOM B paCTBOPE COJISTHON KUCTIOTBD.
JlaGoparopublii onbIT Ne 14 «Peakius 3aMelieHust BOJOPO/ia KalbleM (HaTpUEM, JINTUEM) B BOJIEN.
JIaGopatopusriii onbIT Ne 15 «Peakius oOMeHa Mexay KapOOHATOM KaJIbIHS U COJISTHOM KHCIIOTOW».
JIaGopatopHsrii onbIT Ne 16 «Peakuust oOMeHa MEXy XJIOPHIIOM Oapusi B CEPHOM KUCIOTOW.

JlabopaTtopusbiit onibIT Ne 17 «Peakiius HeWTpamu3aum»

JlemoHCTpaoHHbIH KcriepuMeHT Ne 2 «BrijienieHrne 1 MoTJIONMIeHUE TeTla — MPU3HAK XUMUYECKOU PeaKIiumy.

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPTAHUYECKUX COEJJUHEHMIA (5 YACOB)

Knaccudukanus Heopranndeckux coequHeHni. OKCUabl — cocTaB, HOMEHKIIATypa, KjIaccupUKaus, XumMmudyeckue cBoiicta. [lonarue o ruapokcuaax —
KHCIIOTaxX U ocHOBaHusX. Ha3zBanus u cocraB ocHoBanuil. ll[€noun, nx cBoiicTBa M crnocoObl noiydeHus. HepacTBopuMble OCHOBaHMS, UX CBOWCTBA U
crocoObl mostydeHusi. OKCHUIBl M TUAPOKCHUIBI, obOnaaaromue amdorepHbiMu cBoiictBamu. Kitaccudukanus KucioT (B TOM 4HMCIE€ OpPraHUYECKUE U
HEOpPraHUYEecKHe), UX COCTaB, HOMEHKIaTypa. O01ue XuMU4eckre cCBOMCTBa KUCIOT. P akTuBHOCTH MeTaiuioB. CocTaB, HOMEHKIIATypa COJIeH, MmpaBuia
cocTaBjeHus GopMyn cojiel. XUMHUUIECKHE CBOMCTBA COJICH.

[Tpaktruueckast padota Ne 4 «[lomyueHrne MeTHOTO KyTIOpoCay.

Jlab6opaTtopusbiit onibIT Ne 18 «Omnpenenenue cocraBa BO3yxa.

JlabopaTtopusbiit onbIT Ne 19 «Onpenenenue pH paznmuyuHbix cpemy.

JlabopaTtopusbiii onibIT Ne 20 «OmnpeneneHne KUCI0THOCTH TTOYBY.

JemoucTparmoHHbii skcriepuMeHT Ne 3 «OcHoBanus. TemnoBoi 3 (PeKT peakiuu ruApoKCHIa HATPHsI C YTIICKUCIIBIM Ta30M.

PA3JIEJT 6. XUMNYECKAS CBA3b (2 HACA)

Xumunyeckas cBs3b. Bunpl xumndeckoi csazu. Kpucrammueckoe crpoenue Bemectsa. Kpucramimyeckue peléTkn — aTOMHas, HOHHAs!, MOJIEKYJISIpHAs U
UX XapaKTEPUCTHUKHU.

JlemoHcTpanoHHbIN SKkcniepuMeHT Ne 4 «Temneparypa 1miaBiaeHus BEIECTB ¢ Pa3HbIMU TUIIAMH KPUCTAJUIMYECKUX PEIIETOK»



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

JInyHOCTHBIE pPe3yabTaThl

OOyuaromuiicst TOIYIUT BO3MOKHOCTD JUIsl (POPMHUPOBAHUS CIECAYIOIINX THIYHOCTHBIX Y Y /I:

* OIIpeIe]ICHHE MOTUBALIMY U3YUEHUS yUeOHOr0 MaTepuara;

* OLIEHMBAHUE YCBAaUBAEMOr0 Y4eOHOTO MaTepuaa, UCXOAsl U3 COLUMANIBbHBIX U JIUYHOCTHBIX [IEHHOCTEH;

* IOBBIIIIEHNE CBOETO 00Pa30BaTEIbLHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3YYEHUIO OCHOBHBIX HCTOPHUUYECKUX COOBITHUM, CBSI3aHHBIX C PA3BUTUEM XUMUU
H 00IIeCTBa;

* 3HaHME MPaBUJI NOBEACHUS B UPE3BbIUANHBIX CUTYALIUSX;

* OLIEHMBAHUE COL[UAIIBHON 3HAUMMOCTH NMpoQeccuii, CBA3aHHBIX C XUMHUEH;

* BJIaJICHHE MpaBUIaMU 0€30MacHOT0 OOpalleHusl C XUMUYECKHMHU BEIIeCTBaMU U 000pYyJIOBaHUEM, MIPOSBIEHUE KOJOTHYECKON KYJIbTYpPHI.

MeranpeamMeTHble pe3yJIbTAThI

PerynsatuBHbie

OO0yuaromuiicst MOJIy4UT BO3MOXKHOCTD JJ11 (POPMUPOBAHUS CISAYIONINX PEryassTUBHBIX Y Y /1:

* [[eJIeTIoNaraHue, BKIIIoYas MOCTaHOBKY HOBBIX Iiesiel, mpeoOpa3oBaHue MPAKTHUECKOH 3a/1auil B MO3HABATENIbHYIO, CAMOCTOATENIbHBIN aHaIN3 YCIOBUMN
JOCTHKEHHUS 1IeJTM Ha OCHOBE Y4€Ta BBIJICIICHHBIX YUUTEIEM OPHUEHTUPOB JICHCTBHUS B HOBOM Y4eOHOM MaTepuae;

* [NIAHUPOBAHUE ITyTHU JOCTUKEHUS LENEH;

* YCTaHaBJICHUE 1IEJIEBBIX IPHOPUTETOB, BIICIICHUE AIbTEPHATUBHBIX CIIOCOOOB TOCTHKEHUS 1eNU U BBIOOp Haubosiee 3¢(heKTUBHOTO crocooa;

* YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIATH UM;

* YMEHHE IPUHUMATh PELICHUs B MPOOJIEMHOI CUTYyalllH;

* IOCTaHOBKA y4eOHBIX 3a/1a4, COCTaBJICHHE IJIaHA U MTOCJIEIOBATEILHOCTH ACHCTBUI;

* opranu3zaius pabo4ero MecTa Mpu BBIMOJTHEHUH XUMUYECKOTO SKCIIEPUMEHTA,

* POTHO3UPOBAHKE PE3YAbTATOB 00yUEHUS, OIICHUBAHHE YCBOCHHOTO MaTepHaa, OlleHKa KaueCTBa U YPOBHS MOTYUYEHHBIX 3HAHUM, KOPPEKIHS TUIaHa U
criocoba neicTBUS Mpy HEOOXOAUMOCTH.

[lo3HaBaTenbHbIC

OOyuaromuiicst HOIYYUT BO3MOXKHOCTD Ul (POPMHUPOBAHHUS CIEAYIOIIUX MTO3HaBaTeabHbIX Y Y /1

* [IOMCK U BBIJIeNIeHNE HH(POpMAIINH;

* aHAJIN3 YCJIOBUHN U TpeOOBaHUH 3a/1a4M, BEIOOP, COMOCTaBICHHE M 000CHOBaHME crioco0a perieHus 3a1auu;

* BEI00OD Haunbosee 3 (PEeKTUBHBIX CIOCOOOB pEIIEHHs 3a/1a41 B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBHI;

* BBJIBIDKEHHE U 000CHOBaHME 'MIIOTE3bI, BBIOOD crioco0a e€ MpoBEpKH;

* CAaMOCTOSITEIBHOE CO3/IaHUE AJITOPUTMA JESITEIBHOCTH MIPU PELICHUH MPOOIJIEM TBOPUECKOTO U IIOMCKOBOTO XapaKTepa;



* YMEHUS XapaKTepHU30BaTh BEILIECTBA [0 COCTaBY, CTPOCHUIO U CBOMCTBAM;

* OITMCBHIBAHHUE CBOMCTB: TBEPIBIX, KUIKUX, TA3000pA3HBIX BEUIECTB, BBIJCICHUE UX CYIIECTBECHHBIX MPU3HAKOB;

* M300paKeHUE COCTaBa MPOCTEHIIMX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYT M CYIIHOCTH XUMUYECKUX PEAKIUH C TOMOIIBK) XUMHUYECKHX
YPaBHEHUN;

* IpOBe/IcHUE HAOJIOICHUM, OMMCAaHUE MTPU3HAKOB M YCIIOBHM TEUCHHS] XMMHUYECKUX PEAKIUU, BBITOJIHECHHUE XMMUYECKOTO SKCIIEPUMEHTA, BHIBOJBI Ha
OCHOBE aHAJIN3a HAOJIIOICHUH 3a DKCIICPUMEHTOM, PEIISHUE 3a/1a4, TIOTYICHHE XUMHUIeCKONH HH(OPMAITUU U3 PA3IMYHBIX HCTOYHUKOB;

* YMEHUE OPraHU30BBIBATH UCCIIEIOBAHUE C LIEJIBIO TPOBEPKHU TMIIOTES;

* YMEHHUE JIeNIaTh YMO3aKIOUeHUs (MHIYKTUBHOE U TI0 aHAJIOTUH) U BBIBOJIBI;

* yMEHHE 0OBEKTUBHO OIIEHUBATh MH(POPMAIIHIO O BEIIECTBAX M XUMHUECKHUX MPOIeccaxX, KpUTUUECKH OTHOCUTHCS K MCEBAOHAYYHON MH(POpMAIIUH .

KoMMYHHKATHBHEIC

OO0yuaromuiics MOJTy4YUT BO3ZMOKHOCTH JIJIs1 (POPMHUPOBAHUS CIEIYIOIINX KOMMYHUKAaTUBHBIX Y'Y [

* [IOJIHOE ¥ TOYHOE BBIPAXKEHHE CBOMX MBICIIEH B COOTBETCTBUH C 3aJjauaMi M YCIIOBUSIMH KOMMYHHUKAIIUH;

* aJIeKBaTHOE HCIIOJIb30BAaHHE PEYEBBIX CPEACTB Ui y4acTHUs B JUCKYCCHU M apryMEHTAllUM CBOEH MO3ULMH, YMEHHUE MPEICTaBIATh KOHKPETHOE
coJiepkaHue ¢ COOOIIEHHEM €ro B MUCHBMEHHONW M YCTHOH (opme, ompenereHHe crnocoOOB B3aMMOJCHCTBHS, COTPYAHMYECTBO B IMOUCKE U cOope
nHpopmanuy;

* ompezesieHne Croco0OB B3aMMOJICHCTBHS, COTPYAHHYECTBO B MOWCKE U cOOpe MHPOPMAIMK, Y9acTHE B JUAJIOre, TUIAHUPOBAaHHWE OOIIUX CIIOCOOOB
paboThl, MPOSBICHUE YBAXKUTEILHOTO OTHOLIECHUS K APYTUM yUallluMCS;

* OIMCaHKE COAEP KAHMSI BBITIOJIHAEMBIX AEUCTBUM C 1I€JIbI0 OPUEHTUPOBKH B MPEAMETHONPAKTUYECKON 1S TEIbHOCTH;

* YMEHHS YUUTHIBATh Pa3Hble MHEHHS U CTPEMUTHCS K KOOPAUHAIIMYU PA3IUNYHBIX MO3UIUN B COTPYAHUYECTBE;

* GopmynupoBaTh COOCTBEHHOE€ MHEHHE U TO3ULHI0, apryMEHTUPOBAThb U KOOPIMHUPOBATH €€ C MO3ULHUAMU MapTHEPOB B COTPYAHUYECTBE MpU
BbIPa0OTKE OOIIEro pelIeHusi B COBMECTHOM 1€ TEIbHOCTH;

* OCYIIECTBJIATH B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aMMOIIOMONIb;

* [JITAHUPOBATH OOIIKE CIIOCOOBI PA0OTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIUIO, OLIEHKY IeHCTBUIN MapTHEPA, yMETh yOeKAaTh;

* UCIOJIb30BATh aJICKBATHBIEC S3BIKOBBIE CPEJCTBA AJIsi OTOOPAKEHUS CBOMX YYBCTB, MBICIIEH, MOTHBOB M MOTPEOHOCTEH; 0TOOpaxaTh B peuH (OnucaHue,
00BsICHEHHUE) COJIepPIKaHNE COBEPIIAEMbIX IEHCTBUM, KaK B (hopMe IPOMKOI COLIMATU3UPOBAHHOM pedr, Tak U B GopMe BHYTPEHHEN peun;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, MCIIOJIB3YSl CPEJICTBA YCTHOM M MHCbMEHHOW KOMMYHHKAIIMHM TpU paboTe ¢ TeKcTaMu ydyeOHHMKa U
JOTIOTHUTEIBHOU JIUTEPATypOil, CIPaBOYHBIMU TAOIUIIAMU, MPOSBIATH TOTOBHOCTh K YBQKCHHIO MHON TOUYKH 3pEHUS MPHU OOCYXKACHUU DPE3yIbTaTOB
BBITIOJTHEHHON PaOOTHI.

IIpeameTHbIe pe3yabTaThI

OOyuaromuiicss Hay4uTCs:

* IPUMEHATH OCHOBHBIE METO/IbI O3HAHMSI: HAOJIOIEHUE, U3MEPEHNUE, SKCIIEPUMEHT;

* OIMCHIBATh CBOMCTBA TBEPABIX, KUAKHX, Fa3000pa3HbIX BELIECTB, BHIACISASA UX CYIIECTBEHHbBIE PH3HAKH;

* PacKpBIBAaTh CMBICI 3aKOHA COXPAaHEHHs MAaCChl BEIIECTB, aTOMHO-MOJIEKYIISIPHON T€OpUH;



® pa3jin4aTb XUMHUYCCKHUEC U (bPIBI/I‘ICCKI/IC SIBJICHUS, HA3bIBATh IIPU3HAKU W YCJIIOBUA NPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;

* coOroaTh npaBmIia 6€301acHOi paboThI IPH MPOBEACHUH OTIBITOB;

* [10J1b30BaTHCSl JAOOPATOPHBIM 00OPYIOBAHUEM U NTOCYIOM;

* [10JTy4aTh, COOMpaTh ra3000pa3HbI€ BEIIECTBA U PACIIO3HABATH UX;

® XapaKTCpHu30BaThb (1)I/I3I/I'-I€CKI/I€ A XUMHYECKHE CBOMCTBA OCHOBHBIX KJIAcCOB HCOPTaHNYCCKUX COCI[I/IH@HI/Iﬁ, MMPOBOAWTL OIIBITHI, IMOATBCPIKAAIOIIUC
XUMHYECKHE CBOMCTBA N3YYCHHBIX KJIACCOB HCOPraHMYCCKHX BCUICCTB,

* pacKpbIBaThb CMBICI HMOHSTUS «PACTBOP», BBIUUCIISITH MAaCCOBYIO JOJIO PAacTBOPEHHOTO BEILECTBA B PacTBOPE, TOTOBUTH PAcTBOPBI C ONPEIEIEHHON
MAacCOBOM JI0JIEW paCTBOPEHHOTO BENIECTBA;

¢ XapaKTCpHU30BaTh 3aBUCUMOCTH q)HSI/I‘{eCKI/IX CBOIICTB BEIICCTB OT THIIA KpI/ICTaJIJIPIqGCKOfI pGHIéTKI/I, ONpCAC/IATL BUI XAMHYECKON CBS3H B
HCOPraHNM4CCKUX COCANHCHUAX,

® MPOBOAWTE OIBITHI IO NOJTYYCHHUIO U U3YYCHHUIO XUMHWYCCKHUX CBOMCTB PAa3IMYHBIX BCUICCTB,

* FPaMOTHO 00paIaThCcs ¢ BEIIECTBAMU B ITOBCETHEBHOM JKU3HH.

Obyyarowuiics NOIYYUM 803MONACHOCHb HAYYUMbCA.!

® BbIJIBUT'aTb U IPOBEPATH IKCICPHUMCHTAJIBHO THIIOTE3bl O XUMHUUYCCKUX CBOIICTBax BCIICCTB Ha OCHOBC HMX COCTaBa W CTPOCHUSA, UX CIIOCOOHO CTH
BCTYIIaTb B XUMHUYCCKUEC PCAKINH, O XapaKTECPE U MPOAYKTAX pa3INIHbIX XUMHUYCCKUX peaKuHﬁ;

* XapaKTepU30BaTh BELIECTBA II0 COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTAHABIMBATh IPUUNHHO-CIICICTBEHHBIE CBSI3U MEX/1Y JaHHBIMH XapaKTepUCTUKAMHU
BEIIECTBA;

* NCIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS AJIS 3KOJIOTUYECKH I'PaMOTHOIO IIOBEJIEHUS B OKpYXarolei cpere;

* UCIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBBbIE KOMIETEHIMHM IPU BBIIOJHEHUH MPOEKTOB U PEIICHUH Y4eOHO-UCCIEI0BATENbCKUX 3a/1a4 MO M3YYEHUIO
CBOMCTB, CIIOCOOOB MOJIYYEHHs U PaclioO3HaBaHUs BEILECTB;

* 00BEKTUBHO OLIEHUBATh HH(POPMALIMIO O BEIIECTBAX U XMMHUYECKUX IpOIieccax;

* 0CO3HaBaTh 3HAYCHHUE TEOPETUUECKUX 3HAHUH 110 XMMMHU I IPAKTUUYECKOH IeATEIbHOCTH YEJIOBEKa;

* CO3/1aBaTh MOJIEIIN U CXEMBI ISl PelIeHNs y4eOHBIX U IO3HABATENIBbHBIX 33/1a4;

IIOHUMaTh HEOOXOAUMOCTh COOJIIOICHUS TPEANMCAHU, TPEUIaraéMbIX B MHCTPYKIHUAX 110 MCIIOJIb30BaHUIO JIEKapCTB, CPEJICTB OBITOBON XUMHU U JIp.



TEMATUYECKOE IINTAHUPOBAHHUE

Ne | HaumeHoBaHue KoauyecTBo yacoB Oarta I[Inanupyemble pe3yJbTaThl dNeKTpPOoHHble (undposble)
/Il | pasgenos uTem u3yuyeHus obpasoBaTenbHble pecypcbl
BCEro | MpaxkTH- | nabopa | AemMOHcTpay,
nporpammbi
yecKue TOp- MOHHbIE
paGoTsI Hble 3KCNepumeH
onbITbl Tbl
1 | Meroamt 6 1 3 0 06.09.2022 | Onpenensrs BO3MOKHOCTh | MaTepuanbHO-TEXHHYECKas
MO3HAHUS B 11.10.2022 | MPOBEJCHUS PEaKIMii MW TIpoIleccoB, | Oa3a meHTpa «Touka pocTay.
XUMHT TPeOYIOIIMX HarpeBaHUs. :‘)HSKTpOHHBIe Mpe3eHTalHH.
Ymenue BoiOupare mnpubopsl gns | Caiit  DOUIIN.  OtkpeiThIit
MPOBEACHUS HM3MEPEHUH, TpeOyromux | OaHK 3aJaHuNi TUTS
TOYHOCTH MOKa3aHUH. dbopmMupoBaHus
3HaTh MPOLIECCHI, MPOTEKAIOIIHUE MPHU | €CTECTBEHHO-HAYYHOU
TUTaBJIEHUN BELIECTB u UX | TPaMOTHOCTH.
KPUCTAILTH3AIUH. https://fipi.ru/otkrytyy-bank-

YMeHnue pabotath ¢ 00OpyAOBaHUEM
HeHTpa 00pa3oBaHUsl €CTECTBEHHO-
Hay4qYHOU u TEXHOJOTUYECKOM
HanpasiieHHocTel «Touku pocTay.
Ymenue MOJIb30BaThCS
HarpeBaTeIbHBIMU MPUOOpPaMHU.
[InanupoBaTh M OCYIIECTBJIATH Ha

IMIPAKTHUKEC XHUMHNYCCKHEC
OKCIICPUMCHTHI, IMPOBOJAUTD
Ha6J'IIO,Z[eHI/I${, JAC€JIaTb BBIBOJABI IIO

pe3ynbTaTaM SKCIepUMEHTA.
CrnenoBarh mpaBwiIaM 0e30MacHOM
pabotel B njaGopatopuum  TpuU
UCIOJIb30BAHUN XUMUYECKON MOCY/IbI
U o0OpyIOBaHUs, a TAaKXKe IMpaBHUIIaM
oOpaleHus ¢ TOplOYMMHU BEIIeCTBAMU

zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiit Enunas KoJUIeKIUA
uppoBbIX 00pa30BaTEIBLHBIX
pecypcoB. http://school-
collection.edu.ru/catalog
Caitit ®enepaibHbId LEHTP
nH(pOpMaIMOHHO-
00pa3oBaTENbHBIX
pecypcoB.http://fcior.edu.ru

[




B OBITY

[lepBoHauanbHbIC 18.10.2022 | YMers oOTIMYATH BOAOIMPOBOAHYIO | MaTepuanbHO-TEXHHUYECKAsS
XUMHUYCCKHE 13.12.2022 | Bomy OT IUCTWIIMPOBAHHOW, 3HATh, | 0a3a meHTpa «Touka poctay.
OHSTHS nouemy TUIst MpOBEACHUS | DIIEKTPOHHBIE MPE3EHTALIUH.
JKCIIEPUMEHTOB ucnons3yor | Caiit  OUIINU.  OTKpHITHIM
JTMCTUUTUPOBAHHYIO BOTY. OaHK 3aJaHu’ TUIst
Ymerb OTJINYATh ¢usnueckue | GpopMHupoOBaHUS
IPOIIECCHl OT XUMUYECKHUX PE AKIIHH. €CTECTBEHHO-HAYYHOU
3HaTh, YTO NPU NMPOTEKAHUH PEAKIHil | TPaMOTHOCTH.
MOJIEKYJIbl BEIIECTB pa3pymiarorcs, a | https://fipi.ru/otkrytyy-bank-
aTOMBI COXPAHSIFOTCS (IUIs1 BEIIECTB C zadaniy-dlya-otsenki-
MOJICKYIIAPHBIM CTPOCHHUEM). yestestvennonauchnoy-
3HaTh GOPMYTHPOBKY 3aKOHA H YMETE | gramotnosti
NPUMEHSTh €0 Ha TNPAKTUKS, NPU | Cajir EjauHas  KOJIEKIHS
PELIECHNH PACYETHBIX 3a/1a4. 1 (HpOBBIX 0Opa30BATEIHHBIX
YMenne paboTaTh C 000pyIdOBaHHUEM PECYpCOB. htto://school-
LeHTpa o0pazoBaHus €CTECTBEHHO- | (o|jaction.edu.ru/catalog
Hay4YHOM W TEXHONIOTMMECKOH | Coyr (emepanpbii meHTp
HanpasiieHHocTel «Touku pocTay. HH(OPMAIHOHHO-
[InanupoBaTh M OCYLIECTBJISATH Ha 06PA30BATEBHEIX
TpaKTHKE XUMHUACCKHIC pecypcoB.http://fcior.edu.ru
9KCIIEPUMEHTHI, MIPOBOANTD
HAOMIOJCHNs, JeNaTh BBIBOJABI IO L
pe3yapTaTaM 3KCIIepUMEHTA.
CrnenoBaTh mpaBwiaM 0Oe30MMacHOMU
pabotel B jabopaTopuu  TpHU
UCIOJIb30BAHUU XUMHUYECKOW MOCY/IBI
U 000pyZOBaHUS, a TAaKKe IpaBUIIAM
oOpallleHHs ¢ TOPIOYMMH BeleCTBaMU
B OBITY
PacTBopb! 20.12.2022 | Imeth mpeicTaBi€HHE O pa3HOW | MarepuanbHO-TeXHUYECKas
07.02.2023 | 3aBucMMOCTH pacTBopuMOCTH | Oa3a neHTpa «Touka pocTay.

BEILECTB OT TEMIIEPATYPBI.
YMerb  ucnosib3oBath  IU(POBOI
MHUKPOCKON Ul HU3y4eHHUS (HOPMBI
KpHUCTaJUIOB.

HMMers mpencraBieHue O pa3iauyHOU

DJEeKTPOHHBIE PE3CHTAIIHUH.
Caiit O®OUIIN. OTKpeITHIIT
0aHkK 3aJaHuH TS
dbopmupoBaHus
€CTECTBEHHO-HAYyYHOHI




HACBIILICHHOCTH pactBopa
pacTBOPSIEMBIM BEILECTBOM.

YMeTb onpenenarb KOHLEHTPaLUIo
pacTBOpa, UCIOJIB3YsI HHCTPYKLUIO.

3HaThb CIIOCOOHOCTH
KPUCTAJUIOTHAPATOB PA3pyIIATHCS MPU
HarpeBaHUU.

Ymenue pabotaTh ¢ 000pyIOBaHUEM
IeHTpa 0Opa3oBaHUsI €CTECTBEHHO-
Hay4HOU 51 TEXHOJIOTMYECKOU
HarpaBieHHOCTeN «Touku pocTay.
[InanupoBaTh M OCYIIECTBIISATH Ha
MIPAKTHKE XHUMHUYECKUC
IKCIIEPUMEHTHI, MIPOBOJIUTH
HAOJIIOJICHUS, JIeJIaTh BBIBOJHLI IO
pe3ynbTaTaM 3KCIepUMEHTA.
CrnenoBaTh mpaBwiaM  0Oe€30TMacHOM

pabotel B JabopaTropuM  TIpH
UCTIOJIb30BaHUN XUMUYECKON TMOCYIBI
U 00OpyIOBaHUs, a TaKKe IMpaBHIAM
oOpalieHns ¢ TOPIOYNMH BEIIECTBAMH
B OBITY

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

Carit Enunas komneknus
1M (ppoBbIX 00pa3oBaTEIbHBIX
pecypcoB. http://school-
collection.edu.ru/catalog
Caiit ®enepanbHbIl LIEHTP
MH(OPMALMOHHO-
00pazoBaTEIbHBIX
pecypcos.http://fcior.edu.ru

[

XUMHAYECKHE
peaKiuu

14.02.2023
28.03.2023

Hcnonb3oBath XUMHYECKYIO
CUMBOJIMKY Ui COCTaBJieHUsS (PopMyI
BEIIECTB, MOJIEKYJIAPHBIX YypaBHEHH
XUMHYECKUX PEaKLUH.

[lonumatp  CcymHOCTH  Mpoliecca
HEUTpaIu3aluu U IPUMEHATh MPOLIecC
HENTpanu3aluu Ha MpaKkTUKeE.

YMmenue paborath ¢ 000pyrOBaHUEM
IeHTpa 00pa3oBaHUsl eCTECTBEHHO-
Hay4YHOU 5 TEXHOJIOTUYECKOU
HanpaBieHHocTel «Touku pocTay.
[InanupoBaTh W OCYIIECTBISATH Ha
MPAKTHKE XUMHYECKUE
IKCIIEPUMEHTHI, MIPOBOIUTH
HAOMIOJCHNs, JeNaTh BBIBOABI IO

MartepuaibHO-TeXHUYECKAS
0a3a nenTpa «Touka pocray.
DNEKTPOHHBIC MPE3CHTAIINH.
Caittr  OUIIA. OTKpHITHII
0aHK 3aJaHUN TUTS
(dhopMupoBaHUS
€CTECTBEHHO-HAY4YHOU
I'PAaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiit Enunad KoJUIeKIUsS
(pOBBIX 00pa30BaTEIBHBIX
pECYpCOB. http://school-




pe3ysbTaTaM 3KCIePHUMEHTA.
CnemoBarh mpaBwiaM 0e30MacHOM

pabotel B ;abopaTopuM  TpHU
UCTIOJIb30BAHUN XUMUYECKON MOCY/IbI
U o0OpyIOBaHUs, a TAaKKe IMpaBHIAM
oOpaleHus ¢ TOPIOYUMH BEIIECTBAMU

collection.edu.ru/catalog
Caiit ®enepanbHbli LIEHTP

UH(POPMALOHHO-
00pa3oBaTEIbHBIX
pecypcoB.http://fcior.edu.ru

[

B OBITY
OcHoBHbIE 04.04.2023 | KimaccudunupoBartb u3ydaeMble | MarepuajibHO-TeXHUYECKast
KJIacCEHl 16.05.2023 | BemrecTBa MO COCTaBY M CBOWCTBAM. 0a3a neHtpa «Touka pocray.
HEOpraHHYECKHX 3HaTI>V O00BEMHYIO JIOJII0 COCTaBHBIX 3J‘ISKTpOHHI)Ie MpeseHTalMH.
COeTMHEHNMil yacTed BO31yXa. } Caiit  OUIIN. 9TKpI>ITI>II/I
YMeTb  TpoBOIUTH  TpocTeiimue | OaHK 3aJaHAN TUTst
CHHTE3bl HEOPTaHWUYECKUX BEMIECTB C | (hOpPMHUPOBAHHS
WCTIOJIb30BAHUEM MHCTPYKIIHH. €CTECTBEHHO-HAYYHOU
VYwmets onpenensate pH pacTBOpoB. TPaMOTHOCTH.

[IpuMeHATh yMEHHS IO ONPEIEICHUIO
pH B nmpakTHyeckoi 1eATeIbHOCTH.
YMerp  ompenensiTe  KUCIOTHOCTh
MOYB.

[IporHo3upoBath CBOMCTBA BEIIECTB
HAa OCHOBE OOMMX XUMHYECKUX
CBOMCTB HW3YYEHHBIX KJIACCOB/TPYII
BEILIECTB, K KOTOPBIM OHU OTHOCSITCS.
YMeHnue pabotath ¢ 00OpyAOBaHUEM
HeHTpa 00pa3oBaHUsl €CTECTBEHHO-
Hay4HOU u TEXHOJIOTMYECKOU
HarpaBieHHocTel «Touku poctay.
[InanupoBaTh M OCYIIECTBIATH Ha
IIPaKTUKE XUMUYECKUE
3KCIIEPUMEHTBHI, MIPOBOJIUTH
HAOMIOJICHNsI, JeNaTh BBIBOJABI IO
pe3ynbTaTam KCIEPUMEHTA.
CnenoBarh TmpaBwiaM 0e30mMacHOM

pabotel B njaGopatopuu  TpuU
UCIOJIb30BAHUN XUMUYECKON MOCY/IbI
U o0OpyIOBaHUs, a TAaKXKe IMpaBUIIaM

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

Caiit Enunpas KoJUIEKIUA
nu(poBbIX 00pa30BaTEIHLHBIX
pecypcoB. http://school-
collection.edu.ru/catalog
Caitit ®enepainbHbld IIEHTP
nH(pOpMaIMOHHO-
00pa3oBaTEIbHBIX
pecypcoB.http://fcior.edu.ru

[




o0OpalleHus ¢ TOPIOYHMH BEIIECTBAMU
B OBITY
6 | Xumunueckas 2 0 23.05.2023 | Ompenensats BUJI XUMHUYECKON CBSI3M B | MarepuanbHO-TEeXHUYECKAs
CBA3b 30.05.2023 | coequHEHUN. 0a3a nentpa «Touka pocray.
[Tokazare 3aBUCHUMOCTh (PU3UYECKHX | DJICKTPOHHBIC MMPE3CHTAIIHH.
CBONCTB BEILIECTB OT tuna | Caiit ®OUIIN.  OtkpeIThHII
XUMHYECKOU CBSI3H. OaHK 3aaHu i TSt
Ymenne paborath ¢ o0opynoBaHueM | (GpopMHpOBaHUS
IeHTpa 00pa30BaHUs ©CTECTBEHHO- | €CTECTBEHHO-HAYYHOUH
Hay4HOU 51 TEXHOJIOTUYECKOM | TPAMOTHOCTH.
HanpaBiieHHOCcTel «ToUku pocTay. https://fipi.ru/otkrytyy-bank-
[ImanupoBaTe M OCYIIECTBIATH HA | zadaniy-dlya-otsenki-
HIPAKTHKE XUMHYCCKUE | yestestvennonauchnoy-
IKCIIEPUMEHTHI, NPOBOIHTE | gramotnosti
HAOIIONCHUS, JENaTh BBIBOJABI 10 | Cgiit EquHas  KOJIEKIHS
pe3yIbTaTaM SKCICPUMCHTA. 11 (poBBIX 00pa30BaTENbHBIX
CrnenoBaTh mpaBwiaM  0Oe€30IacHOM PECYpCOB. htto://school-
pabotsl B jabopatopum  NPH | collection.edu.ru/catalog
WCIIOJIb30BAHUM XUMHUYECKOW mocyabl | Caiit denepanbHbId  LIEHTP
51 060py,Z[OBaHI/I${, a TaKXKC IIpaBHJIaM I/IH(l)OpMaHI/IOHHO-
oOpamieHus ¢ TOPIOYMMH BEECTBAMH | 00pa30BaTENbHLIX
B OBITY pecypcos.http://fcior.edu.ru
[
OBILEE 34 20
KOJIMYECTBO
YACOB IIO

I[TPOTPAMME




Ne Jara Tema Koauu Hcnoan3oBanue 000py10BaHuUs
n/m | MPOBeeHn eCTBO HEHTPA eCTeCTBEHHOHAYYHOIH
| 4ACOB HATIPABJIEHHOCTH
Hentpa «Touka pocra»

PA3JIEJ 1. METO/bI IO3HAHUS B XUMHUU (6 YACOB)

1 06.09.2022 | OcHOBHBIE METO/IBI HAYKH 1

2 13.09.2022 | DxcnepuMeHTaIbHBIE OCHOBBI XUMUHU 1 [Mudposas nabopaTopus ¢ JaTUNKAMU

3 20.09.2022 | Ilpaktuueckas pabota Ne 1 «/3ydeHune cTpoeHHS TIIAMEHID 1 JlaTuuk TeMIiepaTypbl TEPMOTIAPHBIA,

CITUPTOBKA

4 27.09.2022 | IlpencraBiieHUE O TOYHOCTH U3MEPEHHUH MUPPOBBIX TATYNKOB M aHAIOTOBBIX 1 JlaTuukoBas cucrema
npuOopoB

5 04.10.2022 | IlpencraBiieHre O TeMITepaType TUTaBJICHUS U 00paTUMOCTH TIIABJICHHUS. 1 JlaTuuk TeMIiepatyphl INIATHHOBBIH,
JlabopaTtopusbiit onbIT Ne 1 «Jlo Kakoit TemMmnepaTypbl MOKHO HarpeTh BEIIECTBO?». TEPMOMETP, NEKTpHUecKas TUTNTKA,
JlabopaTtopusbiit onibIT Ne 2 «3MepeHne TemMnepatypbl KUTIEHHS BOBI C TTIOMOIIIBIO CIINPTOBKA
JaTYrKa TEMIEepaTypbl H TEPMOMETPAy.

6 11.10.2022 | IlpencraBieHne O KPUCTATUTU3AIUH. 1 JlaTuuk TemriepaTypbl TEPMOTIAPHBINA
JlabopaTtopusbiit onbIT Ne 3 «Omnpenenenre TeMiepaTypsl MUIaBJICHUS U
KPUCTaTU3aI[UN METaJlIa

PA3EJI 2. HEPBOHAYAJIBHBIE XUMUWYECKUWE INOHSTHUSA (8 HACOB)

7 18.10.2022 | HemHOTO U3 UCTOPUH XUMUH 1

8 25.10.2022 | Xumus BUepa, CEroJIHs, 3aBTpa 1

9 08.11.2022 | IIpocThie U CIOXKHBIC BEIIECTBA 1

10 15.11.2022 | dusnyeckue 1 XUMHUECKHAE CBOIICTBA BEIIECTB 1

11 22.11.2022 | Yuctele BemecTtBa U cMecd. OTIIMYHE YHUCTBHIX BEIECTB OT CMECEM. 1 JlaTuuk 3eKTpONpPOBOJHOCTH,
JIabopartopusiit onbIT Ne 4 «OrnpeneneHne BOIONPOBOTHON U TUCTHUILTUPOBAHHOM I (pPOBOH MUKPOCKOTI
BOJIBD»

12 29.11.2022 | CriocoOsl pa3aeneHus cMecei 1

13 | 06.12.2022 | Ilpaktuueckas padora Ne 2 «CriocoOsbl pa3ziesnieHus: cMeceil» 1 CnuproBka

14 | 13.12.2022 | 3akOH COXpaHEHHUsI MAcChl BELECTB. 1 Beckl 2neKTpOHHBIE




‘ JlemoHcTparoHHbIN SKcriepuMeHT Ne 1 «3akoH coXpaHEHUsI MacChl BEIIECTBY»

PA3JIEJI 3. PACTBOPBI (6 YACOB)

15 | 20.12.2022 | IlousiTue 0 pacTBOpax: ONPEICIICHUE PACTBOPOB, PACTBOPHUTEIH, KIIACCHU(PUKAIUS JlaTuuk TemriepaTypsbl IJIATUHOBBIN
pactBopoB.JIaboparopusii oneiT No 7 «IlepechiiieHHbIN pacTBOP»

16 | 10.01.2023 | PacTBOpHMOCT®. JlaTuuk TeMmeparypsl MJIaTHHOBBIN
JIaGoparopublii onbIT Ne 5 «M3ydueHne 3aBUCMOCTH pacTBOPUMOCTH BEILIECTBA OT
TeMIepaTypbI».

17 | 17.01.2023 | Kpucramioruaparsl. JaTuuk TemriepaTypsl IJIATHHOBBIN
JIaboparopusiii onbIT Ne 8 «OrmpeneneHne TeMneparypsl pa3aoKeHus
KPHUCTaJTOTHIPATA

18 | 24.01.2023 | BeipammuBaHue KPUCTAILIOB. [{udpoBoii MUKPOCKOIT
JIaGoparopuslii onbIT Ne 6 «HabimroieHue 3a pocToM KpUCTAIIIOB

19 | 31.01.2023 | CriocoObl BeIpaK€HUS KOHIICHTPAIIUHA PACTBOPOB: MAacCOBast 10JIs1 paCTBOPEHHOTO
BEIIECTBA, MOJISIpHAsE KOHIICHTpALUs

20 | 07.02.2023 | Ilpaktudeckas pabota Ne 3 «OrnpeaeneHne KOHIICHTPAIIUN BEIIECTB JlaT4rK ONTHYECKOMN TIIOTHOCTH

KOJIOPUMETPUUYECKHUM TIO0 KATHOPOBOYHOMY TpaduKy»

PA3JIEJ 4. XUMHNYECKHUE PEAKIIUH (7 YHACOB)

21 | 14.02.2023 | Xumuueckue peakuud. [[pu3HaKu XMMUYECKUX PEaAKIUH. JlaTuuk TeMIiepa Typhl IJIATUHOBBIN
JeMoHCTpaimoHHbI skciepuMeHT Ne 2 «BrieneHue v norjiomeHue Temnia —
MPU3HAK XUMHUYECKON peakium»

22 | 21.02.2023 | Knaccudukamus XUMHYECKUX PEAKIUH 10 pa3IMUYHbIM IIPH3HAKAM

23 28.02.2023 | Peakuusa coeauHeHU.
JIaboparopuslii onbIT Ne 9 «Peakuust coenunenus pocdopa ¢ KUCIOPOAOM, OKCHUIA
docdopa (V) ¢ Bogoi»

24 | 07.03.2023 | Peakius pazioxeHUs. CnuproBka
JIaboparopusrit onbIT Ne 10 «Peakuus paznoxenus rugpokcuaa meau (11)».
JIaboparopusrii onbIT Ne 11 «Peakius pa3nokeHHs MaJaxuTay

25 | 14.03.2023 | Peaxkius 3aMemeHusl.

JIaGopatopuslii onbIT Ne 12 «Peakiius 3amelnieHust Meu Kele30M B PacTBOpE




MEIHOTO Kylopocay.

JlaboparopHsrii ombIT Ne 13 «Peakius 3aMelieHus BOJOPO 1A IIMHKOM B paCTBOpE
COJISSHOM KHCIIOTBI.

JIaboparopHsbrit ombiT Ne 14 «Peakius 3amenieHus BOJIOPOAa KalbIleM (HaTPHEM,
JIUTHEM) B BOAE»

26

21.03.2023

Peakuust oomeHna.

JIaGoparopusbiii onbIT Ne 15 «Peakmus oOMeHa Mex 1y KapOOHATOM KaJlbLUs U
COJITHOM KUCIIOTOM.

JIaGopartopuslii onbIT Ne 16 «Peakiius oOMeHa MEXTy XJIOpUIOM Oapus U cepHOU
KHCIIOTON»

27

28.03.2023

Peaknus HelTpanuzannu.
JlabopaTtopusbiit onbIT Ne 17 «Peakius HeUTpamm3aum»

Hatuuk pH

PA3JIEJI 5. OCHOBHBIE KJIACCHIl HEOPTAHUYECKHWX COEJUHEHUM (5 YACOB)

28 04.04.2023 | Oxcunasl. [Tpubop m1st onipeenieHrs cocTaBa
JlabopaTtopusbiit onbIT Ne 18 «Omnpenenenne cocraBa BO3yxa BO3IyXa

29 | 11.04.2023 | OcHoBaHus. Jo3arop 00bEéMa )XKUIKOCTH, OIOpETKA,
JlemoHcTparmonHbii skcriepuMeHT Ne 3 «OcHoBanus. TermnoBoi ekt peakuu JaTYHK TEMIIEPATyphl TIATHHOBBIMH,
TMAPOKCHAA HATPUs C YIJICKUCIIBIM I'a30M» JaTYMK JABJICHUSA, MAarHUTHAsA MeEIIajKa

30 | 18.04.2023 | KucnoTsl. Hatuuk pH
JlabopaTtopusbiit onbIT Ne 19 «Onpenenennie pH pazaudHbIX cpemy.
Jlaboparopusiii onbIT Ne 20 «Onpenenenne KUCIOTHOCTH MTOYBY»

31 | 25.04.2023 | Conu

32 | 16.05.2023 | IIpaktuueckas padota Ne 4 «IlomydyeHre MeTHOTO Kyopocay [{udpoBoii MUKPOCKOIT

PA3JIEJ 6. XUMHNYECKAS CBA3b (2 YACA)

33

23.05.2023

XHMHYECKas CBSA3b U €€ BUOBI

34

30.05.2023

Kpucrannnueckoe ctpoeHue BeuecTsa. Kpucrammyeckue pemeTku.
JlemoHcTpanMoHHbIN SKkcniepuMeHT Ne 4 «Temneparypa MiaBiIeHUs BEIIECTB C

Pa3HBIMHA TUITAMH KPUCTAJUITMYCCKUX PCHICTOK»

JlaTuuk TeMiepaTypbl MJIaTUHOBBIH,
JATYUK TEMIIEPaTypbl TEPMOTMAPHbII




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

Xumus. 8 kiace/Kysnernosa H.E., TuroBa .M., I'apa H.H., O61mecTBO ¢ orpaHn4eHHO OTBETCTBEHHOCTHIO «M3aaTenbCcKuil IEHTP
BEHTAHA-TPA®»; AxumonepHoe obiectBo «3narensctBo Ilpocsemenney.

METOANYECKHUE MATEPHUAJIBI AJIS1 YUUTEJISA

becnanos IlaBen VBanoBuu, [lopodeeB Muxaun BukropoBuu. Metonudeckoe nocobue «Peanmuzanus o0Opa3oBaTeIbHBIX MPOrPAMM

€CTECTBEHHOHAYYHOU U TEXHOJIOTMYECKOI HANPaBICHHOCTEH 110 XUMUU C UCTIOJIb30BaHUEM 000pyI0BaHUs LeHTpa «Touka pocTam.

IHUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
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2000. — 328 c.
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Xumus, 1979. — 392 c.

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

Kumun 1. M. O6mas xumust. [paktukym MI'Y, 2006. — 322¢. L-mukpo. PykoBoacTBo ajis cTyieHToB. — M.:
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3umuna A.U., Opxxekosckuii [I.A. — M.: BUHOM. Jlabopartopus 3Hanumii, 2014. — 229 c.
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Paxmarynnuna U. @. — Kazaunb: Ka3zan. roc. Texsoi. yH-T., 2006. — 24 c.

Jleencon U.A. 100 BompocoB U OTBETOB MO XMUMHU: Martepuansl Ui MKOJIbHBIX pedepaToB, daKyIbTaTUBHBIX 3aHITHUA U CEMHHAPOB:
«3narensctBo AcTpenby, 2002. — 347 Yyebnoe nocobue. — M.: «M3aarensctBo ACT»: c.

Jleencon U. A. Xumunueckue peakuuu: 8. OO0 «M3natensctBo Actpens, TermnoBoii apdekr, paBHOBecue, ckopocTs. — M.: 2002. — 192
c.

JIypse 1O. FO. CnpaBounuk no aHanurnueckol xumuu. — M.: Xumus, 1971. — C. 71—89.

10. Hazaposa T.C., I'pabeukuii A.A., JlaBpoa B. H. Xumuueckuii sxkcriepumenT B mkoie. — M.: [Ipocemenue, 1987. —240 c.
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15.

16.
17.
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19.
20.

21.

22.
23.

Heopranwueckas xumus: B 3 1./ Ilog pen. 0. JI. Tperpsikoa. T. 1: ®U3uK0o-XUMUYECKHE OCHOBBI HEOPTaHMYECKON XUMHH: YUCOHUK
st cryn. Beicl. yue0. 3aBenenuit/M. E. 0. [I. Tamwm, TperbskoB. — M.: M3narensckuii neHTp «Akagemus», 2004, —240 c.

[lerpstoB M. B. Camoe 1976. — 96 nHeoObikHOBEeHHOE BemecTBo B Mupe. — M.: [lenaroruka, c.

Crpensaukona JI. H. 13 wero Bc€ 2011. — 208 c. caenano? Pacckassl o BemectBe. — M.: Sy3a-tipecc.

Cycnennukoa B.M, Kucenesa E. K. pactBopoB. — JI.: Xumus, 1967. — 139 c¢. PykoBoACTBO IO IPUTOTOBIEHUIO TUTPOBAHHBIX
®apaneri M. Uctopust ceun: Ilep. ¢ anrn./Ilog pea. b. B. 'maBnas pemakiuss HoBoxkmnoa. — M.: Hayka. ¢uszuko-mareMmatnyeckon
mutepatypsl, 1980. — 128 c., min. — (bubnuoreuka «KBaHT»)

Xomuenko I'. I1., CeBacthsinoBa K. 1. 16. M.: [Ipocsemenue, 1989. OxucnurensHO-BOCCTAaHOBHUTENBbHBIE peakiiuu. — — 141 c.
Ounukionenus s aerei. T. 17. Xumus / I'mas. pen.B. A. 17. . Bonoaun, Bea. Hayd. pen. Jleencon. — M.: ABanra +, 2003. — 640 c.
Optumo JI. Boxa: kaura o camom 18. Kommacl'm, 2019. — 153 €. BaxxHOM BemiecTBe B Mupe: miep. ¢ pua. —M.:

YeptroB U.H., XKXyxos I1. H. XuMudeckunii SKCIIepuMEHT ¢ MaJIbIMU KoJindecTBaMu peaktuBoB. M.: [IpocBemenne, 1989. — 191 c.

Caiir MI'V. [Iporpamma  Kypca  XuUMHH TUISt yYaIuxcs 8—9 KJIACCOB 0011e00pa30BaTEIPHON  IITKOJIBL.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caiit ®UITN. OTKpBITHIN OaHK 3aMaHui I (POPMHPOBAHUS €CTECTBEHHO-HAYYHOH IrpaMOoTHOCTH. https://fipi.ru/otkrytyy-bank-zadaniy-

dlya-otsenki-yestestvennonauchnoy-gramotnosti

Caiit EnuHas kosuteknus nudpoBBIX 00pa3oBaTeIbHBIX pecypcoB. http://school-collection.edu.ru/catalog

Caiit ®enepaiibHbIN IEHTP HH(OPMAMOHHO-00pa30BaTeIbHBIX pecypcoB.http://fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIbHOI'O ITPOIECCA

YYEBHOE OBOPYJOBAHHUE

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

paa HaHpH)I(CHI/II‘/'I MCTAJUIOB, MOJCIN KPUCTAJUIMYCCKHUX PCIICTOK, MOJCIU aTOMOB.

OBOPYJIOBAHUE J1J151 TPOBEJEHUSA JABOPATOPHBIX, IPAKTUYECKHAX PABOT, IEMOHCTPALIUI

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

- CIIUPTOBKaA;



- IaTYHMK TeMIIepaTyphl TUIATHHOBBIN;

- TEPMOMETD;

- BJIEKTpUYECKas IUIUTKA;

- IaT4YMK 3JIEKTPOIPOBOJHOCTH;

- IM(PPOBOI MUKPOCKOTI;

- IpUOOP 7S ONBITOB C IIEKTPUUECKUM TOKOM;
- BECBI DJIEKTPOHHBIE;

- IpuOOp 7S OIIPENIeIeHNs] COCTaBa BO3/1yXa;
- TaTYUK ONTUYECKON IIIOTHOCTH;

- natuuk pH;

- 103aTOp 00OBEMA KUIKOCTH,

- OropeTKa;

- IaT4YMK JIaBJICHUS;

- MarHUTHAas MellajikKa.

TaTuBel 1a6OpAaTOPHBIE, IITATUBHI U1 TPOOUPOK, TPOOUPKHU, TPOOUPKOAEPKATETU, MEPHBIE IMIHHIPHI, XHMUYECKHE CTaKaHbI, KOJOBbI,
BECHI JIAOOpaTOPHBIE C pa3HOBECAMU, BOPOHKH, CTEKJISIHHbIE TAJIOUKH, (PUIbTpoBaibHast Oymara, CIIMYKU, KOMIUIEKTHI peaKTUBOB, HA0OPbI
WHMKaTOPOB.
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