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PABOYAS ITPOI'PAMMA BHeypo4HO# JesiTeIbHOCTH MO0 XuMuu s 8-9

KJIACCOB € HCMOJIL30BaHNEM 000pya0oBaHus eHTpa « Toukapocra»

B oOyuenuun xumum OOJBIIOE 3HAYCHUE HMEET OHKCIECPHUMEHT. AHAITU3UPYS PEe3YJIbTAThI
MPOBEIEHHBIX OMNBITOB, ydYalluecs YOEKTAIoTCs B TOM, YTO T€ WJIM HHBIE TEOPETHUYECKUE
IIPEJICTABICHUS] COOTBETCTBYIOT WJIM IPOTUBOpEYAT pPEaJbHOCTU. TOJIBKO OCYLIECTBIISSA
XUMUYECKUN SKCHEPUMEHT MOXHO IPOBEPUTh JOCTOBEPHOCTh IMPOrHO30B, CHEJIAHHBIX Ha
OCHOBAaHMU Teopuu. B mporecce 3KCIEpUMEHTANBHON paboThl ydammecss MpuoOpeTaroT OIMBIT
MO3HAHUSI PEaJbHOCTH, SIBISIIOIIMICS BaXKHBIM STaroM (OpPMHUPOBAHHS Yy HHUX YyOEXKJIEHUH,
KOTOpbIE, B CBOIO OYEpENb, COCTABJIAIOT OCHOBY HAy4yHOIO MHPOBO33peHHUs. BHenpeHue
oOopynoBanusi 1udpoBoil nadboparopun neHTpa «Touyka pocTay MO3BOJUT KaueCTBEHHO
M3MEHUTH TMporecc oOydeHus: XxuMuu. KoludecTBEHHBIE SKCIEPUMEHTHI MO3BOJIAT MOJTy4YaTh
JOCTOBEPHYIO MH(DOPMAIIHIO O MPOTEKAHUH TEX WJIM MHBIX XUMHUYECKUX TIPOIECCax, O CBOMCTBAX
BemiectB. Ha OCHOBE TONYyYEHHBIX SKCIEPUMEHTANBHBIX JaHHBIX OOy4aeMble CMOTYT
CaMOCTOATENIbHO JeJIaTh BBIBOJBI, 0000IIAaTh pPE3yJbTAThl, BBISBISATH 3aKOHOMEPHOCTH, 4YTO
OJIHO3HAYHOOYET CITIOCOOCTBOBATH MOBBIIIEHUIO MOTUBALIMY 00YUEHUS IIKOJILHUKOB.

i u3ydeHus mpenMera «XUMHUsS» Ha dTare OCHOBHOTO 00Imiero oOpa3oBaHUs OTBOIUTCS 34
yacoB: 8-9 knacc —34 yacos;

Jannas oOpa3oBaTelibHasg NporpaMma OOECIeuyrMBaeT YCBOCHHE YYalIMMUCS Ba)KHEHIINUX
XUMHUYECKUX 3aKOHOB, TEOPHH M MOHATHH; (OpMUPYET NpEACTaBICHHE O POJIU XHUMHUU B
OKpY’KalollleM MHUpPE M >KM3HU ueioBeka. [Ipm 3ToM OCHOBHOE BHMMAaHHME YIENSETCA CYLIIHOCTH
XUMUYECKUX PEaKIUid U METOJaM UXOCYIIECTBICHHUS.

OaHUM M3 OCHOBHBIX MPUHIIMIIOB TTOCTPOEHUS MPOTPAMMBI SIBIISIETCS] TPUHIUTT JTOCTYITHOCTH.
DKCIEePUMEHTAIBHBIC JITAHHBIE, MOJYyYEHHBIE YYaIUMUCS TPHU BBIMOJHEHUN KOJIUYECTBEHHBIX
OTIBITOB, MO3BOJIAIOT YYAIIUMCS CAMOCTOSITEIILHO JIelaTh BBIBOJIbI, BBISBIISTH 3aKOHOMEPHOCTH.
[Toaxonpl, 3a70KEHHBIE BCOAECPKAHUE MTPOTPaMMBbI Kypca, CO3/1al0T HEOOXOAUMBIE YCIOBUS TS
CHUCTEMHOI'O YCBOEHHUS y4YalllUMHUCS OCHOB HayKH, JUisi oOOecledeHus pa3BUBAIOIIETO U
BOCIIUTHIBAIOIIETO BO3JCHCTBUS OOyuYeHHUs Ha JIMYHOCTH ydamierocs. dopmupyemble 3HaAHUS
JOJDKHBI CTaTh OCHOBOM CHCTEMBI YOEXKICHHI NIKOIBHUKA, ICHTPAIBHBIM SJIPOM €r0 HAy4YHOTO
mupoBo3s3penus.Ha 6a3ze nientpa «Touka poctay obecrieunBaeTcs peanusaiis o0pa3oBaTeIbHbIX
MPOrpaMM €CTECTBEHHOHAYYHOM 51 TEXHOJOTHYECKON HAaIpPaBJIECHHOCTEN,
pa3paboTaHHBIX B COOTBETCTBUU C TPeOOBAaHUSMU 3aKOHOJIATENILCTBA B chepe 00pa3oBaHUs U C
ya€ToM pekoMeHaanuii deaeparbHOro oneparopa yaeOHOro mpeaMeTa « X uMHUs.

OO6pazoBarenbpHasi IporpaMma Mo3BOJIIET HHTETPUPOBATH PeaTn3yeMble TIOIXO/IbI, CTPYKTYPY U
coJiep>KaHue TP OpraHu3anuu o0ydeHus XuMul B 8—9 kiaccax, BBICTPOEHHOM Ha 0aze Io0oro
U3 JOCTYMHBIX yueOHO-MeToanyeckux komriekcoB (YMK).

Hcnonp3zoBanne obopynoBanus «Touka poctay mpu peanusanuu ganHor Ollmo3Bomser co3gaTh

YCIIOBUSL:

D AJIg paClIupCHUA COACPIKAHUS HIKOJIBHOT'O XUMHWYECKOT'O 06pa3OBaHI/I}I;

JJIA IIOBBIIICHUA IMO3HaBaTEIILHOM AKTUBHOCTH 06yqafoumxc>1 B

O

€CTECTBEHHOHAYYHON 00J1aCTH;

O 1ns  pasButus  nmusoctn  peGSéHKa B mpomecce  OOy4eHHS — XHMHH,  €ro



crocoGHOCTEl, (POPMUPOBAHUS U YIOBJIETBOPEHHS COLMaNbHO 3HaunMbixL]  mHTEpecos u

MoTpeOHOCTEH;
O Ui paboOThl C ONAPEHHBIMU IIKOJBHUKAMHU, OPTaHU3AlUU WX PA3BUTHS B Pa3IMYHBIX
oOacTsix 00pa3oBaTeNbHOM, TBOpUECKOM AesTenbHocTh. Lleanb nzanaun [

1. Peanusamus OCHOBHBIX 00LIEOOPA30BATENBHBIX IIPOrPAMM MO Y4YEOHBIM IIPEIMETaM
€CTECTBEHHOHAYyYHOW HAIPaBICHHOCTH, B TOM 4YHCIe B paMKaX BHEYPOUYHOU

JACATCIIBHOCTH 06y‘-IaIOH_II/IXC$I;

2. BBEJCHHME COBPEMEHHBIX CPEICTB OOYHYEHHs M BOCIMTAHHUA JUIS U3y4eHHS (B TOM YMCIIE
AKCIIEPUMEHTAILHOr0) TUCIUILIUH (MO1yJiel )eCTECTBEHHOHAYUHOM HANpaBIeHHOCTH MPH
peain3aly OCHOBHBIX 00111€00pa30BaTeIbHbIX pOrpaMMm U
JIOTIOJTHUTEJIBHBIX 00IIe00pa3oBaTeIbHBIX MPOrpaMM, B TOM 4YHCIE IS PACIIUPEHUS

coJiepKaHusl yueOHOTO TIpeAMeTa «XUMHUSI».

3. BOBJICUEHHE YHAIMXCS B IPOEKTHYIO JEATEILHOCT.

[Ipoduneueli KommiIekT oOopymoBaHus 1eHTpa «Touka poctay obecredynBacT
3¢ (deKTUBHOE TOCTHKEHHE O0pa30BATENBHBIX PE3YJIbTATOB OOYUYAIOUIUMUCS IO MPOrpaMMam
€CTECTBEHHOHAYYHOW HAIPaBICHHOCTH, BO3MOXHOCTh YIJIYOJIEHHOTO M3YYEHHS OTIEIbHBIX
mpeIMeToB, B TOM 4ucie Juis (GopMHpOBaHUS HU300pETATENBCKOrO, KPEaTHBHOIO,
KPUTUYECKOTO MBIIUICHHS, PA3BUTHS (PYHKIIMOHAIBHONH IPaMOTHOCTH y OOYYaIOMIUXCs, B TOM
YHCIIe €CTECTBEHHOHAYYHOU U MaTeMaTUYECKOM.

DKCMEPUMEHT SIBIISICTCA UCTOYHUKOM 3HAHUM U KPUTEPUEM WX UCTUHHOCTH BHAYKE.
Konnenmus coBpemeHHOro 00pa3zoBaHus MOpa3yMeBaeT, UTO B Y4€OHOM SKCIIEPUMEHTE

BEYLIYIO pOJIb  JOJKEH 3aHATh CaMOCTOSTEIIbHBIN
HCCTIEI0BATENIbCKUN YUEHUUECKHI SKCIIEPUMEHT.

CoBpeMeHHbIE IKCTIEPUMEHTAIbHBIC UCCIIEOBAHUS 110 XUMUHU YK€ TPYAHO MPECTAaBUTh 0€3
WCIOJIb30BaHUs HE TOJBKO aHAJIOTOBBIX, HO W IU(POBBIX HU3MEPUTENbHBIX MpuOOpoB. B
®enepansaoM ['ocynapctBernoM O6pazoBarensHoMCTtanaapte (PI'OC) nponucano, 9To OJHUM
W3 YHHUBEPCAIBHBIX yUE€OHBIX ACHCTBUM, MPUOOPETAEMBIX YYAIIMMHUCS, JOJDKHO CTaTh YMEHUE
«IPOBEJIEHUS OMBITOB, MPOCTHIX JKCIEPUMEHTAIBHBIX HCCIEIOBAaHUM, MPAMBIX M KOCBEHHBIX
M3MEPEHHH C UCTIOIb30BAaHUEM aHATIOTOBBIX U ITU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOBY.

VY4eOHBI IKCIIEPUMEHT MO0 XUMHH, MPOBOANMBIN HA TPAaTUIIMOHHOM O0OPYIOBaHHH,
0e3 mpuMeHeHus MU(PPOBBIX JabOpaTOPHid, HE MOXKET MTO3BOJIUTH B MOJTHOW MEpE PEUIUTh BCE

3aJa4u B COBpCMCHHOfI IIKOJIE. DTO CBA3aHO C PAAOMIIPHUYHNH:

TPpaAUIIMOHHOC HIKOJIBHOC O60py,[IOBaHI/IC H3-3a OIrpaHUYUCHUA TEXHHUYSCKHUX BO3MOXKHOCTEN He

MO3BOJIACT NPOBOAUTH MHOTHUEC KOJIMYCCTBCHHBIC NCCIICIOBAHUSA,

AJTATCIIBHOCTD MPOBCACHUA XUMHYCCKUX I/ICCJ'IG)IOBaHI/Iﬁ HE BCCrja COrjaacyerca ¢

JUIUTEIBHOCTBIO YU€OHBIX 3aHATHUMH;

BO3MOXXHOCTh TIPOBEJECHUSI MHOTHX HCCIEIOBAaHUN OTpaHUYMBAETCS TPEOOBAHUSMHU TEXHUKH
0€301MacHOCTH U Jp.

[MudpoBas  maboparopust  TMONHOCTBIO  MEHSET  METOAUKY W COJEp)KaHue
AKCIEPUMEHTATIBPHON NESATETPHOCTH W pelIaeT BhIIIeNepedncieHHbie mpoonemsl. [npokmii
CHEKTP [aTYMKOB TIO3BOJSET YYAIUMCS 3HAKOMHUTBCS C TapaMeTpaMyd XHUMHUYECKOTO

9KCIIEPUMEHTA HE TOJBKO Ha Ka4yeCTBEHHOM, HO M Ha KoJM4yecTBeHHOM ypoBHe. L{udposas



na60paTopH;1 IIO3BOJJIACT BECTH ILHHTGHBHBIﬁ SKCICPUMCHT  JAXKC B OTCYTCTBUC

OKCIICPUMEHTATOpPA, a 4aCToTa HXH3MepeHI/II>'I HEIMOABJIACTHA YCJIOBEYCCKOMY BOCIIPUATHIO.

B mpouecce ¢opmMupoBaHHS OKCHEPUMEHTAIBHBIX YMEHHH Y4YeHMK oOydaercs

NPEACTaBIATh HHPOPMALKIO 00 UCCIEIOBAHNH B YETHIPEX BUIAX:

B Bep6aJ'IBHOMZ OIIMCBIBATh OJOKCIICPUMECHT, CO3JaBaTb CJIOBECHYIO MOICIIb JKCIICPUMCHTA,

(¢uKcupoBaTh BHUMaHHUE HA U3MEPSAEMbIX BETMYMHAX, TEPMUHOJIOTUY;
B TaOJMYHOM: 3alOJIHATh TAONMIBI JAHHBIX, JIEXKAIIUX B OCHOBE MOCTPOEHUATpadUKOB (Ipu
3TOM y ywammxcs BosHukaeT nepsuunoell npencraBnenme omacmrrabax BenMumH);

B rpauueckoM: cTpouTh rpaduKu 10 TaOJMYHBIM JAaHHBIM, YTO AAET BO3ZMOXKHOCTh IEepexo/ia
K BBIABWKEHHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY BEIMYMHAMHU (IIPU ITOM YUUTEIb
[IOKa3bIBaeT MPEUMYILECTBO B BU3YAIN3aLUU 3aBUCMOCTEH MEXy BETMUMHAMHU, HAIJISIIHOCTh
1 MHOTOMEPHOCTb);

B BHUJE MaTeMaTHMYECKHX YypaBHEHHWI: JaBaTh MaT€MaTUYECKOE OINMCAHHWE B3aUMOCBS3H
BEJIMYMH, MaTeMaTH4ecKoe 00001IeHue.

[lepexom OT Kax10ro 3Tarna npeAcTaBieHus HHHOPMAIMH 3aHIMAETI0BOJILHO OOJIBIION
IPOMEXYyTOK BpeMeHH. B 8—9 kmaccax 3ToT npouecc HeoOXOAUM, HO B CTapIIUX Kiaccax
MOXKHO OBUIO OBI ATO BpeMs MOTPATHTh Ha pelieHne Oosee BaXHBIX 3aaad. B 3ToM miiaHe
uGpoBble 1a0OPAaTOPUM CYLIECTBEHHO 3KOHOMAT BpeMs. OTO BpeMs MOXKHO IOTPaTUTh
cormacHo ®I'OC Ha QopmHupoBaHUE HCCIEAOBATEIBCKUX YMEHUN YyYalluxcs, KOTOpbIE
BBIPQ)KAIOTCS B CAEIYIOIUX JEHCTBUAX:

- ompejiesieHne MpoOIeMBbI;

MMOCTaHOBKA HUCCIEI0BATEIbCKOM 3aJa4u,

ITaHUPOBAHUC PCHICHUA 3a1a4H,

IIOCTPOEHUE MOJIETIEN;

BBIIBMKCHUC FHHOT63;D 9KCIICpUMCHTAJIbHAasl IIPOBCPKA TUIIOTE3; I:I aHaJIU3JaHHBIX

O O 0o 4

9KCIICPUMCHTOB HUJIN Ha6J'II-0,[[eHHfI;

00 (hopMyIIpOBaHNE BBIBOJIOB.
1. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOT'PAMMBI BHEypo4HOii

neareasHoctu «XUMUSA» nis 8-9 ki1accoB ¢ HCIOJIB30BaAHHEM

o0opynoBanus neHTpa «Touka pocTa) ¢ onucaHueM YHUBEPCAIbHBIX
y4eOHBbIX  JelcTBHH, [JOCTHraeMbIX O00y4arOIIMMUCS

JINYHOCTHBIE Pe3yJIbTaThl

OO0yyaromuiics MOJIy4UT BO3MOXKHOCTE AJIs1 (GOPMUPOBAHMSI CIAEAYIOUINX TUYHOCTHBIX Y Y 1:

[ -

onpeﬂeneHHe MOTHUBaAIIUN 1/13yqu1/151 yqe6Hor0 MaTepMana;

OIICHUBAHUE YCBAMBAEMOTO YYEOHOTO0 MaTepuaia, MCXOJsi M3 COIUATbHBIX M JMYHOCTHBIX
LIEHHOCTEI;

MOBBIIICHUE CBOET0 00pa30BaTEIbHOTO YPOBHS U YPOBHSI TOTOBHOCTH KHU3YYEHHUIO OCHOBHBIX

HCTOPUYECKUX COOBITHIA, CBS3aHHBIX C PA3BUTUEM XUMUU U OOIIIECTBA;

3HaHUC ITPaBUJI ITOBEICHHUA B ‘IpCSBBI‘I&ﬁHBIX CUTyalluAIX,



OIICHUBAHUE COIMAJIBLHON 3HAYMMOCTH MPO(ECcCHid, CBI3aHHBIX C XHMHEH; 0 Bnagenue
npaBuiaMu 0€30MacHOro OOpaIIeHUs] ¢ XMMUYECKHMHU BEIIECTBAMHU U 000PYIOBaHHEM,
MPOSIBJICHUE DKOJIOTHYECKON KYJIbTYPBI.

MeTanpenMeTnble pe3yJbTaThbl

Pecynsmusuvie

OOyuaronuiicss HOIYYUT BO3MOXKHOCTH JUIsl (POPMUPOBAHUS CIAETYIOIUX PETYISTUBHBIX Y'Y /1

] menenojaraHue, BKJIIOYas MOCTAHOBKY HOBBIX IeJIeH, MpeoOpa3oBaHne MPAKTUUECKON 3a7auu
B M03HABATEIbHYIO, CAMOCTOATEIbHBIA aHATN3 YCIOBUI JOCTUKEHHS LEJIM Ha OCHOBE y4&Ta
BBIJICJICHHBIX YYUTEJIEM OPHEHTHUPOB JCHCTBUS B HOBOM y4eOHOM Marepualie; MIIaHUPOBAHUE
MyTH JTOCTHKCHHUS EJIeH; YCTAHOBIICHUE TEJIEBBIX MPHOPUTETOB, BBIICICHNE aTbTEPHATUBHBIX
Croco0O0B JOCTHKEHHUS LIETI U BBIOOP Hanbosee 3phekTHBHOTO criocoda;

YMEHHE CAMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMs M YIPABJISTH UM;yMEHUE

MPUHUMATD PEIIeHUs B IPOOIEMHOM CUTYalINH;

L1 [

IIOCTAaHOBKa y‘Ie6HLIX 3a1a4, COCTaBJICHHUC IJ1aHa Hn IO0CICA0BATCIBHOCTHU

JIEHCTBHI;

L]

OpraHu3aIus pabodyero MecTa Py BHIMTOIHEHHH XHMHYECKOro sKciepumentTa; U
MPOTHO3UPOBAHUE PE3YJIbTATOB OOYUCHHS, OIIECHMBAHUE YCBOCHHOTO MaTepralia, OleHKa
KauecTBa U ypOBHS NOJYYEHHBIX 3HAHWUN, KOPPEKLUs IJIaHa U crocoba AeicTBUs pu
HEOOXOIUMOCTH.

Ilo3nasamenvivie

Ob6yuaromuiics MTOJTYyYUT BO3MOKHOCTb Uit opMUpOBaHUs CJIEIYIOIINX

MO3HaBaTeNbHBIX Y Y JI:

[0 mouck u BblieNeHNEe HH(pOpMaIH;
[] aHaIu3 ycIoBUid U TpeOOBaHMIA 3a/1auu, BHIOOD, COMOCTABICHIE H 000CHOBaHHKECTIOCO0a

peUICHUS 3a1a4U;

BBI60p HanOoJee 3(1)(I)CKTI/IBHBIX CII0CO00B pelmicHud 3aa4 B 3aBUCUMOCTU OTKOHKPCTHBIX

YCIIOBHIA;

O BeigBukenne u 060CHOBaHME THIIOTE3bI, BBIGOP crocoba eé mposepku; L camocrosTenbHoe
CO3JIaHKE AITOPUTMA JAESITEIBbHOCTH IIPU PEIIEHUH MPOOIeM TBOPUECKOTO U TIOUCKOBOTO
XapakTepa;

YMEHUS XapaKTePU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM; OIMCHIBAHHE CBOMCTB:

TBép}IBIX, KHUJIKHUX, ra3006pasHHx BCIICCTB, BBIACIICHUEC UXCYIIICCTBCHHBIX ITPHU3HAKOB,

I/I306pa)KeHI/IC cocCTaBa HpOCTCfII.HHX BCIICCTB C IIOMOIIBIO XUMHNYCCKHUX (I)OpMyJ'I U CYIIHOCTHU

[ XMMHYECKHX peakimii ¢ TOMOIIBI0 XHMHYEeCKMX ypaBHenuit; L mnposenenue
HaOJI0ICHUH, OIMCaHue [IPU3HAKOB U yCIIOBHU TEYCHHUS
XUMHMYECKHUX PEAKIMH, BHIIIOJHEHUE XUMUYECKOTO SKCIIEPUMEHTA, BBIBObI HA OCHOBE aHAJIN3a
HaOJI0ACHUH 32 SKCIIEPUMEHTOM, pelIeHHE 3aa4, MOTy4eHUEe XUMUUECKOM HHPOPMALIUHU U3

Pa3TUMYHBIX KCTOYHHUKOB;



YMCHHC OPraHU30BLIBATH UCCIICAOBAHUC C LCJIBIO ITPOBCPKU I'MITIOTC3,

YMEHHUE N€JIaTh YMO3aKIHOUCHUA (I/IHIIYKTI/IBHOG Hu 110 aHaHOFI/II/I) 1 BBIBOJBI, I:I YMCHUC
00BEKTUBHO OLCHUBATHb I/IH(l)OpMaL[I/IIO O BCHICCTBAX U XMMHYCCKUX MPOLCCCaX, KPUTUICCKHU

OTHOCHUTHCS K MCEBIOHAYYHON HH(POPMAITIH.

Kommynuxamuenoie

Ob6yyaromuiics MOJIYYUT BO3MOXXHOCTh st popMUpOBaHUs CIIEYIOIINX

KOMMYHUKaTUBHBIX Y'Y [I:

EI IIOJIHOE€ M TOYHOC BBIPAKCHHUE CBOUX MBICIIEH B COOTBETCTBUH C 3ajladaMi 1 YCIIOBUAMH
KOMMYHUKAIIUH;
I:I aZICKBATHOC HUCIIOJIb30BAHUC PCUCBBIX CPCACTB AJIA y4aCTHUA B JUCKYCCUHU U ApTYMCHTALIUU

CBOCH TO3WIHMH, YMEHHE IMPEJCTABIATh KOHKPETHOE COJEepKaHWE C COOOIIEHHEM €ro B

MUCHEMEHHOU U YCTHOM (hopme,

a OIIpCACIICHUC croco0oB B38.I/IMO,Z[€I>'ICTBI/I$I, COTPYAHHUYCCTBO B IIOHCKEC U 060pe

d

ornpezeneHue crnoco00B B3aUMOAEHCTBUSI, COTPYIHUYECTBO B MOMCKE U cOope MH(popmanuu,

nHpopmanuu;

ydqaCTue B OUAJIOTC, IINIAHUPOBAHUC O6IJ_II/IX croco0oB pa6OTLI, IMPOSIBJICHUC YBAKUTCIIBHOI'O
OTHOIICHHUA K APYrMM Yy4YallluMCA; ONMCAHHUC COJACPIKaHHA BBIITOJIHACMBIX ZIGfICTBHfI C LCIBIO
OPHUCHTHPOBKHU B IMPECAMETHO- HpaKTI/ILIGCKOI\/JI ACATCIIBHOCTH, YMCHUS YUYUTHIBATH PA3HBIC MHCHUA

" CTPEMUTBHCA KKOOPAWHAIIUUN PA3JIAYHBIX TIO3UIHM B COTPYAHUUCCTBE,

O (bopMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIINI0, aPIYMEHTHPOBATh U KOOPAUHUPOBATH

e€ ¢ MO3UIUIMH HapTHépOB B COTPYAHUYCCTBC IIPU BLIpa6OTKe O6IJ.I€1"O peuicHusd B COBMECTHOM

NesTeNbHOCTH;

D OCYHICCTBJIATH B3aMMHBIN KOHTPOJIb WU OKa3bIBATH B COTPYAHUYCCTBEC H€O6XOI[I/IMyIO
B3aMMOIIOMOIITb;

O IUTAHUPOBATh 00IIKE CIIOCOOBI pabOThI; OCYIIECTBISATh KOHTPOJIb, KOPPEKIIHIO, OLEHKY

neicTBuil mapTHEpa, yMeTh yOeK1aTh;

O HCIOJIb30BATh a/IEKBATHBIE S3bIKOBBIE CPEJICTBA IS OTOOPAKEHUSI CBOMXUYYBCTB, MBICIIEH,
MOTHBOB M TOTpeOHOCTEH; oToOpakaTh B peud (omucaHue, OOBSICHEHUE) COJAep)KaHHe
COBEpIIaeMbIX JEUCTBUN, KaKk B (opMe T'POMKOM COLMAIM3UPOBAHHOM peud, Tak U B dopMme
BHYTPEHHEH peuu;

O pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHLHIO, HCIIOJb3Yysl CPEIACTBA YCTHOM U
MMCbMEHHOW KOMMYHUKAIlMM TIpU paboTe C TEKCTaMH YYeOHWKAa | JOMOJTHHUTEIHHOU
JTUTEpPaTypOi, CIPaBOYHBIMU TaOIUIIAMU, TPOSBIATH TOTOBHOCTh K YBAaXXEHHUIO MHOW TOYKH

3peHUsI PU 0OCYKIACHUU PE3yJIbTaTOB BBHITTOJITHEHHOW paOOTHI.

HD@@Memele pesyiibmamal

OOyyarommiicss Hay4YnTCs:



DHpI/IMeHSITI: OCHOBHBIC METOABI IIO3HAHUA: HaGHIO,HeHI/Ie,
HU3MCPCHUC, SKCIICPUMCHT,

OITMCHIBATh CBOMCTBA TBépI[BIX, KHNIKUX, F33006p33HBIX BCIICCTB, BBIACIIAA HXCYIICCTBCHHBIC

d

IIPU3HAKY;

E PACKPBIBATH CMBICJI 3aKOHA COXPAHCHUS MAaCChl BCIICCTB, aTOMHO-MOJICKyJISIpHOfITCOpHH;

Opa3znuyath XUMHUYECKHUE U PU3NUYECKUE SIBICHUS,

[ Ha3bIBaTh MPU3HAKU U YCJIOBUS MPOTEKAHUS XUMUUECKHUX PeaKIuii;co0I01aTh
Onpasuna GesomacHoif paGoThl HpU MPOBEJEHUM OMBITOB; MOJb30BAThCA
OnaGoparopubiM 060pyI0BaHHEM U TIOCYOM;

MOJTy4aTh, cobupath ra3oo0pa3Hble BEIIECTBA M pacno3HaBaTh UX;
[]XapaKTepu3oBaTh (GU3MYCCKUC M XMMHYCCKUE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPraHWYECKUX COCTUHEHUN,

(upoBoauTs  ONBITHI,  MOATBEPIKIAAOIINE XUMHUYCCKHE CBOWMCTBA  HW3YYEHHBIX
KJIACCOB HEOPTAaHUYECKUX BEIICCTB;

[JPacKpHIBaTE CMBICII  IOHSTHS «pacTBOp», BBIYUCIIATH MacCOBYIO JOJII0

PacTBOPEHHOTO BEILIECTBA B PaCTBOPE,

[JTOTOBHTE PAaCTBOPEI C OnpeeaEHHON MacCOBOM J10JIEW paCTBOPEHHOTO BEIIECTBA;
XapaKTepu30BaTh 3aBUCUMOCTh bu3nueckux CBOMCTB  BELIECTB  OT THIA

KPUCTAJUIMYECKOU PELIETKH,

[omnpenensaTe BUA XUMUUYECKOM CBSI3U B HEOPTaHUYECKUX COCIUHEHMSIX;

[JPaCKpPBIBaTh OCHOBHBIE MOJIOKCHHSI TEOPHH SJICKTPOIMTHYCCKON JIMCCOLMALMH, COCTABIIATh

YPaBHEHHS JJIEKTPOJUTUYECKON NUCCOLMALMUA KHUCJIOT, IIEIOYEH, COJIEM U peakluidl HOHHOTO

oOMeHa;

pacKpbIBaTh  CYHUIHOCTb  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX peakuuii,  ONpeneNITh
OKHCIIUTENb U BOCCTAHOBUTEIIb,
[JcocraBisaTe ypaBHEHHS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINii;HA3bIBATh
D(baKTopLI, BIIMAIOIINE HA CKOPOCTh XUMHUYECKON PEAKLINH;
[X@PaKTEpU30BaTh B3aUMOCBA3b MEXKJy COCTABOM, CTPOCHHEM M CBOMCTBaMHU
HEMETAJUIOB U METAJUIOB;
[JrpoBOINTE ONBITHI IO MOTYYEHUIO U H3YYEHNUIO XUMUYECKUX CBOMCTB PA3IMYHBIXBEIIECTB;

TPaMOTHO 00paIIaThCs ¢ BEMIECTBAMH B IIOBCETHEBHOM KU3HM.

O6yuaomuiics noay4HT BO3MOKHOCTH HAYYHTHCS:

DBBI}IBI/IF&TI) N IMPOBEPATH IKCIICPUMCHTAIIBHO THITIOTE3bI O XUMHUYCCKUX CBOMCTBaX BC€IICCTB Ha
OCHOBE€ HUX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTU BCTYIIaTb B XUMHYCCKHUEC PCAKIINH, O XapaKTEPEC

U IIPOAYKTAX Pa3IMYHBIX XUMUYECKUX PEaKIINA;
XapaKTEepU30BaTh BEILECTBA 10 COCTaBY, CTPOCHUIO U CBOWCTBAM, yCTAHABIMBATH IPUYUHHO-
CJICICTBEHHBIE CBSI3U MEKy JaHHBIMHU XapaKTEPUCTUKAMU BELIECTBA;

COCTAaBJIAATb MOJICKYJISIDHBIC W IIOJIHBIC HWOHHBLIC YPAaBHCHUSA I10 COKpaH_[éHHI:IM HWOHHBIM

O



YPaBHEHUSIM;

IPOTHO3UPOBATH CIIOCOOHOCTD BEIECTBA MPOSBIATH OKUCIUTEIbHbBIE HIIM BOCCTAHOBUTEIILHBIC
CBOICTBA C y4ETOM CTEIIEHEH OKHUCIICHUS DJIEMEHTOB, BXOAAILIUX B €0 COCTAB;

BBIJIBUTATh U IpOBEPSITH JKCIIEPUMEHTAIBHO TUIIOTE3bI 0  pesyJibTarax
BO3CHUCTBUS PA3IUYHBIX ()AKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOH pPeaKIui;UCII0Ib30BaTh

IPUOOPETEHHBIE 3HAHMS JUIL  DKOJIOTUYECKH TI'PaMOTHOrO

O

MOBEJICHUS B OKPYIKAIOIIIEH CpejIe;
[ucnonp3oBaTh TPUOOPETEHHBIC KIIIOYEBBIE KOMIICTCHIIMM IPU  BBIMOJIHEHUU TPOSKTOB U
pelICHUH Y4eOHO-UCCIIeI0OBATEeIbCKUX 3a/lad M0 M3YYCHHIO CBOMCTB, CIIOCOOOB TOJIYYCHHS H
pacro3HaBaHMs BEIIECTB;
OOBEKTUBHO OIICHUBATh WH(POPMAIIMIO O BEIIECTBAX W XMMHUYECCKUX IPOIECCaX; OCO3HABAThH
3HAQYEHHE TEOPETHUUYECKUX 3HAHUU MO XUMUH JIJISI TIPAKTUYECKOM
EGETGJH)HOCTI/I YeJIOBEKA;
0 co3naBaTh MOJIENM M CXEMBI JJIsl PElIeHUs y4eOHBIX M IMO3HABATENbHBIX 3a/1ay; MOHUMATh
DHGO6XOI{I/IMOCTB COOJIO/ICHHsI TIPEANKMCAHUH, TPeaiaracMbIX B

HHCTPYKIUAX IO UCITOJIB30BAHUIO JICKApPCTB, CPCACTB OBITOBOM XMMHH H Ap.

COJAEP/KAHUE ITPOI'PAMMBbI BHeypo4HOIi 1eATEJIBLHOCTH
«XHUMMUSI» nas 8-9 kaaccos (34 yacoB) ¢

HCMOJIb30BaHNeM 000pynoBanus HuppoBoii 1adoparopuu «Touka pocra»



Y4yeOHO-TeMATHYECKNH TIJIAH

No | Tema ypoka Kou-Bo ®opwma 3anstusi | OCHOBHbIE YueOHbIE JEHCTBUS yUaIlluXCs

n/m 4acoB

1 IIpaBuia TeXHUKH 1 becena, 3HaTh MpaBUIa TEXHUKH OE30MIACHOCTH MPH
0€301aCHOCTH MPH pacckas. MPOBEJICHUH UCCIIEA0BaHUN. 3HATh COCTAB
MIPOBEJICHUU WHCcTpyKTaX. | MEIUIIMHCKOM anTe4yKd U yMETh 0Ka3aTh
HCCIIEIOBaHUM, MEPBYIO0 MEAUIIMHCKYIO TIOMOIIb
MEIUIIMHCKUE
arTeyKu NepBOn
MTOMOIIH B KaOnuHeTe
xumun. MaCTpyKTa)

10 TEXHHUKE
0€30MacCHOCTH.

2 3HAKOMCTBO C 1 3HAKOMCTBO C | YMeTh paboTaTh CO CHUPTOBKOHM, BecaMu, ,
J1a00paTOPHBIM XUMUYECKON MEpHOH ToCyn0it
o0opyI0BaHHEM naboparopuel. | 3HaTh KiIaCCU(UKAINIO PEAKTUBOB 0 TPYIIIaM
XpaHeHue becena XpaHEHUs U UX JIUCTBUE HA OPTaHU3M.
MaTepHuaoB U [TpaBriibHO OPOPMIIATE XUMUUYECKUN
PEaKTHBOB B AKCIIEPUMEHT
XUMHYECKOU
nabopaTopun

3 [Ipocteie u cnoxubie | 1 Jlexuus JloJKHBI 3HATh: OIIpe/ieIeHHE aTOMa, IIPOCTOrO
BEIIIECTBA. JlaGopaTopHasi | ¥ CIIOXXKHOTO BEIIECTBA, OTININUE CMECH U
XUMHUYECKHE pa6ota Ne 1 CJIOXHOTO BelecTBa J[0JIKHBI yMETh:
smeMenThL. JI/O Nol. pa3ianyaTh IPOCTHIE U CIIOKHBIE BELECTBA,
O3HAKOMICHHE C CMECH U CJIOXKHBIE BEIIECTBA
oOpa3amu IpoCThIX
U CJIO’KHBIX BEIIECTB.

4 JlabopaTtopHas pabora| 1 JL/p. DKCHEPUMEHTAIBHO ONPEIEIUTh COAEPIKAHNE
Neo 2 «[lonyuenue KHCII0pOJia
KHCIIOpO/JIa U3
IIEPEKUCH BOJOPO/a,

JI0Ka3aTeNbCTBO €TI0
HATHYUS.

5 [Tokazarenu kauectBa | 1 JlaboparopHast | YMeHue XapaKTepr30BaTh CBOMCTBA BOJIbI
BOJIEL. pabora (XMMHUYEeCKHe CBOMCTBAa OCHOBHBIX KJIACCOB
HccnenoBanue BobI HEOpPraHUYECKHUX BEIIECTB),

13 pa3HBIX
HMCTOYHUKOB
JIaGoparopHas
pabota Ne3
«Omnpenenenue
BOJIOITPOBOJHOM U
JTUCTHIUTAPOBAHHOMN

BoeD» JlabopaTtopHas
pabota Ne4 «Oxpacka
WHMKATOPOB B
HEUTpaIbHOU cpene»




6 CriocoOsb1 pa3aencHus OO6cyxaenue, | YMeTh XapaKTepH30BaTh CYITHOCTh MOHATHH
CMeCel: IeHCTBHE «MO3TOBOM YHCTHIC BEIIECTBA U CMECU U CIIOCOOBI
MAarHuTOM, LTYPM». paszaeineHus cMecei
OTCTauBaHUE,
¢unbTpoBaHUeE,

BbIIIapUBAaHUE,
KpUCTaJJIN3aLus,
JTUCTUILISIIMS.

7 [IpakTueckas [TpakTrueckass | 3aKpenuTh MOHATHS O YMCTOM BEIIECTBE U
pabora Nel «YwucTteie pabora CMECH BEIECTB
BELIECTBA U CMECH»

8 [IpakTuueckas [TpakTrueckass | 3aKpenuTh 3HAHUS O METOAAX OYMCTKH BEIIECTB
pabota N2 « ouncTka pabota OT TBEPJBIX YaCTHULL
BOJIBI ¥ BO3/IyXa OT
TBEPABIX YACTHII

9 [IpakTnueckas IIpakTueckas
pabora Ne3 5 pabora Hcnons3oBanue IPAKTUYECKHX u
M3ydeHue CBOHCTB 1ab0paTOPHBIX pabor, HECJIOKHBIX
BELIECTB: HArpeBaHUe
BOJIbI, HATPEBAHHE HKCIIEPUMEHTOB JJISl JJOKa3aTelIbCTBA
okcuaa kpeMHusI(IV).

10 | [IpaxTuueckas [IpakTnyeckast | BBIIBUTIAaEMBIX MPEANOI0KEHUI; ONIMCAHUE
pabora paboTa pe3yIIbTaTOB STUX PaboT
Ned«3mepenne
TEMIIEPATYPbI
KHUIIEHUS BOJBI C
MTOMOUIBIO AaTYUKA
TEMIIEPATYPHI U
TEPMOMETpa»

11 | IIpakTHueckas [Tpaktnueckass | Mcnonb30BaHue MPakTUYECKUX padOT JUIst
pabota pabota NIO3HAHMS OKPY’KAIOLIETO MUPA PA3IUUHBIX
Ne5«Omnpenenenne MeTO/10B (HaOII0ZeHNE, U3MEPEHUE, OIIbIT,
TEMIIEPATYPHI JKCIIEPUMEHT, MOJIETIUPOBAHUE U 1IP.)
KpUCTAJIIIN3aLu1
BELIECTBA»

12 | TlpakTHueckas IIpaktnueckas | Mcnonb3oBanue NPAKTUYECKUX 51
pabota Ne6 pabota 1a00paTOPHBIX paoor, HECJIOKHBIX
«DK30TEepMUYECKAs DKCIIEPUMEHTOB A1 J0Ka3aTelIbCTBa
peaxkuus» BBIIBUTAEMBIX IIPEAIIONOKEHNI; OIUCAaHNE

13 | [IpakTrueckas [IpakTHyeckass | PE3yIbTaTOB 3THX PaboT
pabota Ne7 pabota
«QHI0TEpMUYECKAs

peaKkuus»




14- | Xumugeckue KonnektuBHast | YMeHUE COCTaBIATh YPAaBHEHUS XUM. PEAKLUH.

15 | ypasuenus. pabota
Brinosinenue
TPEHUPOBOYHBIX
YIPAKHEHUH 110
COCTaBJICHUIO
YpaBHEHUH
XUMHUYECKUX
peakuuii

16 IIpakTnueckas IIpakTrueckas | YMeHue onpenessTh peareHThl U IPOYKThI
pabota Ne@»Turibt pabora pEeaKIMK; PacCcTaBIATh KOAPHUIIMECHTHI B
XUMHUYECKUX YPaBHEHUSAX PeaKUUi Ha OCHOBE 3aKOHA
peakLuii COXPAHEHHUsI MACChI BELIECTB

17 | Pemenue Pewmenue YMeHue:  XapakTepu3oBaTb  XUMHUYECKHE
3KCIIEPUMEHTAIbHBIX 3a1a4 CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKHUX
3a/1a4 10 TeMe BELLECTB;  ONPEACNATh  MPUHAIICKHOCTD
«IIpakTukym no BEILIECTB K ONpEIEICHHOMY  Kjaccy
W3y4YEHUIO CBOMCTB COEIMHEHU M COCTAaBIISITh dbopMyIibI
BEILIECTB OCHOBHBIX HEOPraHWYECKUX COCAUHEHUN H3yYEHHBIX
KJIaCCOB KJIaCCOB
HEOPraHU4YeCKUX
COCTUHEHUN »

18 | IlpakTHueckas [Ipaktnueckas | MccnenoBars 31€KTpONPOBOJHOCTH BOJIBI B
pabota Ne9 pabota 3aBHCHMOCTH OT CIoc00a €€ OUMCTKH
«OuuncTKa BOJIBI OT
PacTBOPUMBIX
IpuMecen»

19 | [IpakTrueckas IIpaktnueckas | IIponmirocTpupoBaTh SKCIEPUMEHTOM
pabota NelO pabora KJIaCCU(DUKALMIO BEIECTB HA DJIEKTPOIUTHI U
«INEKTPOTUTHYECKAS HE3JIEKTPOJINTHI
JUCCOLIUAIUS

20 | IlpakTuueckas 3aKpenuTh NOHITUS «CUIIBHBIN» U «CI1a0bli»
pabortaNel 1 AIIEKTPOJINT.

«CuIbHbIE U cnalbie
3IEKTPOJIUTHI»

21 | [IpakTudeckas Nmeth mpencraBieHre 0 pojid TEMIIEpaTyphl B
pabotaNel2y AIEKTPOJIUTAYECKON AUCCOIUALINHI
Bnusinue
TeMITepaTyphl Ha
JTUCCOITUAIIUION

22 | [lpakTuueckas [Ipaktuueckas | MimeTh nmpeacTaBieHue O BIUSHUU
pabora Nel3 pabota KOHIIEHTPALIUK PAaCTBOPA JEKTPOJIUTA HA €T0
«Bnusinue 3JEKTPOJIUTUYECKYIO TUCCOIUAIUIO
KOHIIEHTpALUU

pacTBopa Ha
JUCCOLIUAITUION




23 | Pemenue Pemenue YMeTh OCYyILIECTBIIATh XMMUYECKHUE OIBITHI HAa
9KCIIEPUMEHTAJIbHBIX 3aj1a4 3HAHHE KaYECTBEHHBIX pEaKlUii; COCTABIATh
3a]1a4 110 TEMeE IIOJIHBIE U COKPALEHHBIE HOHHBIE YPAaBHEHHUS
«DQIEKTPOIUTHYECKAS HEOOPaTHUMBIX PEAKIUN U Pa3bsICHATH HX
JUCCOLALUS CYILIHOCTb. XapaKTepU30BaTh YCIOBUS TEUECHUS

peaxkuui, UIymux 10 KOHIA, B pacTBOpax
JIIEKTPOJINTOB

24- | Oxcunsr: Kpyrisiii ctoin, | YMeHue Ha3bIBaTh COEAMHEHUS N3YYEHHbBIX

25 | knaccudukanus, J/p. KJIaCCOB (OKCHIOB); OTIPEILIISThH
HOMEHKJIaTypa, IIPUHAJJIEKHOCTD BELLIECTB K ONPECIIEHHOMY
CBOICTBa, KJIacCcy COeIMHEHUH (OKCcuaam);

ToNyYeHHue, XapaKTepU30BaTh XUMUYECKHE CBONCTBA
NpHMEHEHHe. OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX BEILIECTB
JTaGopaTOpHBI OMBIT (oKCHIoB); COCTaBIATE bopMybl
NeS.  Habmionenue HEOPraHUYECKUX COCIUHEHUN N3YYEHHbIX
PACTBOpHMOCTH KJIacCOB (OKCHIOB)

OKCHJIOB aJIIOMUHMUS,

HaTpUs, KalbLMs U

MEZH B BOJE.

26 | IlpakTudeckas [Tpaktuueckas | ChopmupoBars npeacrasieHue o PH kak o
pabora Nel4 « pabora XapaKTePUCTUKE CPell
Onpenenennie PH
pacTBOpPOB»

27 | IpakTiueckas N3yunTh CyIIHOCTh PEAKIUH HEUTPATH3ALUN
pabota Nel5
«Peaknus
HEUTpAIU3aLUN
B3aumopeiicteue
THIPOKCHUIA HATPUS C
COJITHOW KUCJIOTOM»

28 | AmdoTepHBIe OKCHIIBI Joxnansl VYMeHue  XapakTepu3oBaTb  XHMHYECKHE
U TUJIPOKCHIBI. CBOICTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

coeMHeHu# (aM(OTEpHBIX HEOPraHUYECKUX
COETMHEHUH)

29 | Kucnotsl. CocTas. KonnexktuBHasg | YMeHue Ha3bIBaTh COETUHEHUS N3YUEHHbIX
Knaccudukanus. paboTta KJIaCCOB (KHCJIOT); ONPEAETATh
Homenxknarypa. MIPUHA/IJIEKHOCTD BEILIECTB K ONPEEIEHHOMY
[Tony4yenue KucoT. KJIaCCy CO€TMHEHUH (KUCIIOT); yMEHUE

COCTaBIATH (POPMYJIbI HEOPTaHUYECKUX
COETMHEHU I U3yYEeHHBIX KJIACCOB

30 | Xumuueckue KonnektuBHas | YMeHue COCTaBIIATh YPAaBHEHHS] XUMHUYECKHUX

CBOMCTBA KHUCJIOT paboTta peakui, XapaKTEepHU3YIOIIMX XHUMHYECKHE

JlaGopaTOpHBIN OMBIT
Nob6.
BzaumopeiictBue
METaJJIOB (MarHus,
IIUHKA, JKeJie3a, MeJN)
C pacTBOpaMu KHUCJIOT

CBOMCTBA KHCJIOT; YMEHHE PpacIO3HaBaTh
ONBITHBIM ITyTE€M PACTBOPBI KMCIIOT U IIEJIOYEH




31 | Comm. KonnexktuBHass | YMeHUe cOCTaBIATH (HOPMYJIbI
Knaccudukanmus. paboTta HEOPraHWYECKUX COCTMHEHHUI N3yYEHHBIX
Homenkunarypa. KJIacCcoB (coJieil); yMeHue Ha3bIBaTh
CrniocoOslI moy4eHus COETMHEHUS N3YYEHHBIX KJIacCcOB (coei);
coJie ONpeeNATh MPUHAAJIEKHOCTh BEIIECTB K

oTpezieIeHHOMY KJlaccy COeIUMHEHHH (coeit);
YMEHHE COCTaBIIATh (OPMYJIIbI HEOPraHMUECKUX
COCIMHEHU N

32 | CaoiictBa coneit KomnnektuBHast | YMeHue Xxapakreprus3oBaTh CBOMCTBA

pabota M3YYEHHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB

(comeii); yMEHHE COCTaBISATH YPAaBHEHMS
XUMHUYECKUX PEAKIMM, XapaKTepU3yOIIUX
XUMHUYECKHE CBOMCTBA COJIEU

33- | UroroBslii ypok IlonBeneHne UToros

34




IlepeyeHb T0CTYNHBIX HCTOYHUKOB HHPOPMALTUU
B pazpene mpeacTaBieH COMCOK KHUT M CCBUIOK Ha CalThl, B KOTOpPBIX Oosiee MOAPOOHO

OCBCIICHBI PA3JIMYHBIC ACIICKTBI PACCMATPUBACMBIX BOIIPOCOB. HNx MOXHO PECKOMCHAOBATH KaK
YUUTCIIO, TAK U O6yqaeMBIM, IMPOABUBIIMUM HMHTCPCC K HSanCMOﬁ TCMC

1. BacunseB B.II.,, Mopo3zosa P.II., Kouepruna JI. A. IIpaktukym 1o
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6. Jleencon M.A. 100 BompocoB u OTBETOB MO XUMHUH: Marepuanbl s
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7. Jleencon U. A. Xumwnueckue peakuuu: TeroBod 3¢¢exT, paBHOBECHE,
ckopocTh. — M.: OO0 «M3natensctBo Actpens, 2002. — 192 c.
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N3naTensckuii ienTp «Axanemus», 2004. —240 c.

9. IlerpsnoB M. B. (Camoe HEOOBIKHOBEHHOE BEIIECTBO B MUpE. — M.:
ITemaroruka, 1976. — 96 c.
10. CrpenpaukoBa JI. H. U3 wero Bcé cnenano? Pacckasbl o BemectBe. — M.:

Syza-mpecc. 2011. — 208 c.

11. CycnennukoBa B.M, Kucenesa E. K. PykoBoICTBO 11O NpUTOTOBIIEHUIO
TUTPOBAHHBIX pacTBOpoB. — JI.: Xumus, 1967. — 139 c.

12. Dunmknoneaus A gered. T. 17. Xumus / I'nas. pen.B. A. BonoauH, Be.
Hayu. pen. . M. Jleencon. — M.: ABanTa +, 2003. — 640 c.

13. YeptkoB W.H., KykoB II. H. Xumuueckuii SKCIEpUMEHT C MaJbIMU
KoJinuecTBamu peakTuBoB. M.: [Ipocsemienue, 1989. — 191 c.

14. Caiitr  ®UIIN.  OtkpeiTeidi  OaHK  3amaHuil  anid  (HOpMHpPOBaHUS
eCTeCTBEHHOHay4HOU rpamotHocTh. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy-gramotnosti
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