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TlosicHuTEIBLHAS 3aIHCKA

Pabouass mporpamma 1o BHEypouyHOW nestedbHOCTH «llepBbie marn B XuUMHH» Ui §8-X KJIAcCOB COCTaBJIEHA B COOTBETCTBUHU C
TpeboBanusiMU DenepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTeIBLHOTO CTaHAapTa 00IIero 00pa3oBaHus

JlaHHas Iporpamma SBJISIETCS POrPaMMOl €CTECTBEHHO-HAayYHOU HampasieHHocTH. [IporpaMma mocTpoeHa Ha CleIyroInuX TPUHIUIAX

- Ilpunyun nayunocmu (3HaHUS OCHOBAHBI HA OOBEKTUBHBIX HAYYHBIX (haKTax).

- [lpunyun nocreoosamenvrocmu u cucmemamuunocmu(o0ydeHHe OT IPOCTOTO K CIOKHOMY, «OT HE3HAHHSI K 3HAHUIO, OT HEYMEHUS K
YMEHUION).

- [Ipunyun naensonocmu (OCYIIECTBICHUE CBSI3U MEXK1y KOHKPETHBIM U a0CTPaKTHBIM).

- [Ipunyun ocmvicrennocmu (IIEPEHOC UMEIOIINXCSI 3HAHUN B HOBYIO CUTYAIHIO).

- [Ipunyun cosnamenvrocmu u akmusHocmu (IPUMEHEHUE 3HAHUH HA TIPAKTUKE).

AKTYaJIbHOCTH MPOrpaMMbl 00YCIIOBJIEHA TEM,YTO B yUeOHOM IUIaHE MPEAMETY«XUMIsD OTBEIEHO BCEero 2 yaca B Hezelno (8 kiacce),
YTO JIa€T BO3MOXKHOCTh C(POPMHPOBATH Y YUAIIUXCS JIHMIIL 0a30BbIe 3HAHUSI 110 MPEAMETY. B TOXe Bpemst Bo3pacT 8-ro Kiiacca sBJSIeTCSl BRXKHBIM
st IPO(ECCHOHAIBHOTO CaMOOTIPEICTICHHS IKOJILHUKOB. BO3MOXKHO, YTO NMPOCHYBIIUICS MHTEPEC K XUMHH MOXKET MepepacTd B OyIylIyio
npodeccuto.

AKTYaJbHOCTh JaHHOW TPOTPaMMBI COCTOMT B M TOM, YTO OHA HE TOJBKO JaeT BOCIHTAHHUKAM IMPAKTUYCCKHEC YMCHHS M HABBIKH,
(dbopMHpyeT HayallbHBIA OMBIT TBOPYECKOW JEATEILHOCTH, HO W Pa3BUBACT MHTEpPEC OOYYArOIIErocss K IKCIHEPUMEHTY, HAYYHOMY IIOUCKY,
CIIOCOOCTBYET CaMOOTPECICHHIO YUaIIUXCsl, 0CO3HAHHOMY BBIOOpY Mpodeccuu. YUaiuecsi CMOTYT Ha MPAKTHKE MCIIOJIb30BaTh CBOM 3HAHUS HA
ypOKax XHMHUH H B OBITY.

Ilenarornyeckas 1ejiecoo0pa3HOCTh 3AKJIIOYAETCS B TOM, YTO 0a30BBIN KypC IIKOJIBHORTIPOrpaMMBI IIPEIyCMaTPUBAET MPAKTHUECKUE
paboOThI, HO WX SIBHO HEJAOCTATOYHO, YTOOBI 3aWHTEPECOBATH YYAIIUXCS B CAMOCTOSTEIHLHOM MPHOOPETCHWH TEOPETHUSCKUX 3HAHUN H
MPAaKTUYECKUX YMEHHH M HaBBIKOB. J[i1s1 aToro B Kypc «llepBbie Iard B XMMHUHM» BKIIOYECHBI HauOoyiee SpKHe, HarjsIHbIe, HHTPHUTYIOIIUE
AKCIIEPUMEHTEHI, CIIOCOOHBIC YBJICYD M 3aMHTEPECOBATH YYANTUXCS MTPAKTUICCKON HAYKOW XUMHUCH.

B pamkax HannoHanbHOTo npoekTa «O0pa3oBaHue» co3aHue [IEHTPa €CTeCTBEHHO-HAYYHON HAMPaBIeHHOCTH « Touka pocTay Mo3BOIUIO0
BHEJPUTH B IIPOTPAMMY ITHUPPOBYIO JTAOOPATOPHIO U KAYSCTBEHHO U3MEHUTH TPOIIECC OOYICHHS XUMUH.

KomnnuecTBeHHBIE SKCIIEPUMEHTHI TTO3BOJIAT MOTYYaTh JOCTOBEPHYIO HHGOPMAIUIO O MPOTEKAHUH TEX WM MHBIX XUMUYECKHX MPOIECccaXx,
0 CBOICTBax BemiecTB. Ha OCHOBE MOJTYYEHHBIX HKCIIEPUMEHTAFHBIX JaHHBIX 00ydaeMble CMOTYT CaMOCTOSITENIFHO JIeNaTh BBIBOJIBI, 0000IIaTh
PE3YNIbTAThI, BBIBIATH 3aKOHOMEPHOCTH, UTO OJHO3HAYHO OyJIeT clTOCOOCTBOBATH MOBHIIICHHUIO MOTHBAIIMH O0YYEHHSI IIKOJTHHUKOB.

eas nporpammsi:

dopMHUpOBaHUE Y YYAIIUXCSI HAYYHBIX MPEACTABICHUN O XMMHUU B MOBCEIHEBHOM KM3HM YENIOBEKa uepe3 MpoOyKIeHHUE WHTEpeca H
pa3BuTHE TPO(HECCUOHATBHBIX CKIIOHHOCTEH K TTPEIMETY XHUMHUSL.

3agaun:

Oopa3oBare/ibHbIE:

J PacIIPUTh KPYTo30p YUALNTUXCS O MUPE BEIICCTB;



. WCIIO0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 XMMUU Ha MPAKTHKE;

. 00y4YUTh TEXHUKE O0€30MACHOCTH MPH BHIMIOJTHECHUN XUMHUYECKUX PEaKIIN;

. c(hOpMHUPOBATh HABBIKK BBIMOJTHEHHSI MPOEKTOB ¢ ucnoiab3oBanueM MK T u nudposoro o6opyaoBanus;

. BBISIBUTH TBOPYECKH OAAPEHHBIX OOYUYAIONINXCS U TIOMOYb UM TIPOSIBUTH CEOSI.

Pa3zsuBaromue:

J CHOCOOCTBOBAThH PA3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH 00yUaronXcs;

. dbopmupoBare MKT-koMIIeTEeHTOCTH;

BocnuraresbHbie:

J BOCIHUTATh CAMOCTOSITEILHOCTh MPHU BHIMOJIHEHUH PaOOTHI;

o BOCIHUTAaTh YYBCTBO B3aMMOIIOMOIIM, KOJUIGKTMBU3Ma, YMEHHE paboTaTh B KOMAaHJE, BOCIIMTATh YYyBCTBO JIMYHOU
OTBETCTBEHHOCTH.

CBs13b coiepKaHus MPOrpaMMbl BHEYPOUHOI 1eATEJIbHOCTH € Y4eOHbIMH NPeIMeTaMHu:
Kypc BHeypouHOU AESITENTHHOCTH UJIEHHO U COJIEPKATEIIbHO CBsI3aH ¢ 0a30BBIM KYPCOM XMMHH U MO3BOJISIET MOACPKUBATH B3aUMOCBSI3
TEOPUU U MPAKTUKH, (HOPMUPYET YCTONUHUBYIO MOTPEOHOCTh MPUMEHSATH MOTyUYE€HHBIC 3HAHUS U HABBIKU B TIOBCETHEBHOM KU3HHU.
[IporpamMMa mocTpoeHa HA OCHOBE MEKNMPEIMETHO WHTerpanuu ¢ (HU3MKOW, MaTeMaTHKOH, OMOJIOTHEeH W JPYTHMMH €CTECTBEHHO-
Hay4YHbIMU IpEeAMETaMHU.
Oco0eHHOCTH peajiM3alui IPOrpaMMBbl:
Bo3pacT o0yyarommxcs:
[Iporpamma opueHTHpOBaHa Ha BOCTUTAHHUKOB B Bo3pacTe 14-15 net 6e3 crenuaibHONMIOATOTOBKH.
DopMbI 3aHATHH:
B o6pazoBaTenbHOM Ipo1ecce UCIOIb3YIOTCS pa3iInuHble (POpPMbI IPOBEACHUS 3aHATHS:
Oecenpl;
JIEKI1Y;
CEMHHAapBHI;
MPAaKTUYECKOE 3aHATHE;
XUMHYECKUN IKCIIEPUMEHT;
paboTa Ha KOMITBIOTEPE;
JKCKYPCHU;
BBINIOJIHEHUE U 3AILHUTA IPOECKTOB.
Pe:xxum mpoBenenusi: 34yaca B ron - 1 pa3 B Hegento. Bee 3aHATHSA MO0 BHEYPOUHOU NESITEILHOCTH MPOBOJATCS MOCIE BCEX YPOKOB
OCHOBHOTO pacIlUCaHusl, MPOJOHKUTEIBHOCTh COOTBETCTBYET pekoMeHnauusm CanlluH, 1. e. 40 MunyT.



3n0poBrecOeperaromas opraHu3anus 00pa3oBaTEIBLHOTO MpoIlecca MPEArnojaraeT HCIojab30BaHue (OpPM M METOJOB OOydYeHHS,
aJICKBATHBIX BO3PACTHBIM BO3MOYKHOCTSIM IIKOJIBHHUKA: TPAKTHYECKHUE PAOOTHI,IKCIICPUMEHTHI U OCCEIBI.

Buapl 1esiTeJIbHOCTH: TIPETyCMOTPEHBI TeopeTndeckue (204.) u mpakTuueckue 3anatus (144.).

®opMa BHEYPOUHOI 1eATEILHOCTH — MOUCKOBBIE M HAYYHbIE HCCIEI0BAHUS.

IlnaHupyeMble pe3yJbTaThbl OCBOECHHS 00YYAWIIUMUCS NPOrpaMMbl (BHeYUeOHOI1) BHEYPOUHOI eI TeJIbHOCTH

JInYHOCTHBIE pPe3yabTaThI:

- OCO3HAaBaTh €IUHCTBO U LEJIOCTHOCTH OKPYXKAIOIIETO MHPA, BO3MOXXHOCTH €r0 IMO3HABAEMOCTH M OOBSCHMMOCTH Ha OCHOBE
JOCTUKEHHUH HAYKU;

- MOCTETICHHO BBICTPaMBaTh COOCTBEHHOE LIEJIOCTHOE MHUPOBO33PEHHUE: 0CO3HABATH TOTPEOHOCTH M TOTOBHOCTH K CaMOOOpPa30BaHHUIO,
B TOM YHCJIC U B paMKaX CaMOCTOSITENIbHOM JIeSATEIbHOCTH BHE LIKOJIBI;

- OLICHUBATh KU3HEHHBIC CUTYAIMH C TOYKH 3pEHHS O€30MacHOro 00pasa )KU3HU U COXPAHECHHUS 3/J0POBbSI;

- OLICHUBATh SKOJIOTMUECKUN PUCK B3aMMOOTHOILIEHUH YeJI0BeKa U MPUPOIbI.

- (bopMHPOBATH HKOJIOTHUECKOE MBIIIICHHE: YMEHUE OIICHUBATH CBOIO JIEATEIBHOCTh M MOCTYNKH JPYTUX JIFOJEH ¢ TOYKH 3PEHUS
COXPaHEHUs OKPYXKAIOIIEeH Cpeibl - TapaHTa KU3HU U OJIaronoiyqus Jrojei Ha 3emie.

MeTtanpeAMeTHBIMHM pe3yJbTaTaMu H3y4eHUs: Kypca«llepBeie marun B XUMHU»SBISAETCA(GOPMHPOBAHWE YHHBEPCAIBHBIX YUEOHBIX
neiictuii (YVY ).

PeryastuBubie YY/I:

- CaMOCTOATENIbHO 0OHAPYXUBATh U (POPMYJIUPOBATH YUCOHYIO TPOOIEMY, ONIPEETSATh 1Eh yUeOHOM NeITeTbHOCTH;

- BBIIBUT'aTh BEPCUU pEIIEeHUs MpoOJieMbl, OCO3HABATh KOHEYHBIM pe3yJbTaT, BBIOMpPATh U3 NPEAJIOKEHHBIX M HCKaTh
CaMOCTOSITENILHO CPEICTBA JOCTUKEHUS 1IEIIH;

- OCYILECTBIIATH 1LIeJIeToJIaraHne, BKJIoYasi IOCTaHOBKY HOBBIX I1eJIeH, MpeoOpa3oBaHue MPaKTUUECKON 3aJau B TO3HABATEIbHYIO;

- COCTaBJIATh (MHAUBUYAJIbHO WIH B TPYIIIE) [JIaH PEIICHUs TPOOIEMBbI;

- paboTasi o TIaHy, CBEPATh CBOM JIEHCTBHS C 1IENIBI0 U, TPU HEOOXOIUMOCTH, UCIIPABIIATH OIIMOKH CaMOCTOSTENBHO;

- YYUTBIBATh pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHAIIUH PA3IMYHBIX TO3UIIUN B COTPYIHUYECTBE;

- B JIMAJIOT€ C YUUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITEIbHO BBIPAOOTAaHHBIE KPUTEPUH OLICHKH.

ITo3naBaTtenbHble YY/:

- aHAJIM3MPOBaTh, CPABHUBATH,KIACCUPUIIUPOBATE U 0000IaTh (AKTHl U SBICHUSA.BBISBASTHIPUYMHBI U CIEIACTBHUS MPOCTHIX
SIBJICHU.

- OCYHIECTBJIATh CPAaBHEHUE,KIACCU(PHUKAIINIO,CAMOCTOATEILHO BbIOMpPas OCHOBAaHUS WKPUTEPHM ISl YKA3aHHBIX JIOTUYECKUX
onepanuii;

- CTPOUTB JIOTHYECKOE PACCYkKIECHNE,BKIIIOUAIOLIEE YCTAHOBIEHUE IPUYMHHO-CIIEICTBEHHBIXCBS3EH.

- €03/1aBaTh CXEMaTHYECKHE MOJEIH C BBIJICIEHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTABJIATH TE€3UCHL,PA3IMYHbIE BU/IbI TUTAHOB(ITPOCTHIX,CIIOKHBIX U T.I1.).




- npeodpa3zoBbIBATH HHPOPMAIIUIO U3 OJHOTO BUIA B IPYroi(TabauIly B TEKCT U TIp.).

- yMeTb OIpeNeNiaTh BO3MOXKHBIE HCTOYHUKHM HEOOXOIMMBIX CBEICHHM,TPOU3BOJUTh MOUCKUH(POPMALIMU, AHATU3UPOBATH H
OLICHUBATH €€ T0CTOBEPHOCTb.

- 0000111aTh MOHATHUS - OCYIIECTBIATH JOTMYECKYIO ONEpPAIMIO IepeXo/1a OT MOHATHIH ¢ MEHBIIIMM 0OBEMOM MOHATHUSAM € OOJIBIIUM
00BEMOM;

- CTPOMTD JIOTUYECKUE PACCYKICHMSI, BKIIFOUAOIME YCTAHOBJIEHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

- OOBSICHATH SIBJIICHHUSA, MPOLIECCHI, CBA3M U OTHOLICHHS, BBISABISEMbIE B XOJ€ HCCIEIOBAaHUS, OCYLIECTBIATH BbIOOp Hauboiee
3¢ (HEeKTHBHBIX CIIOCOOOB PEIICHUS 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH.

KommynunkatuBubie YY/I:

- yMeTh (OpMYIHPOBATH COOCTBEHHOE MHEHHE U MO3UIIMIO, apTyMEHTHPOBATh €€ U KOOPIWHHPOBATH €€ C TO3HIUHU ITapTHEPOB B
COTPYJIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIIeHUsI B COBMECTHOM €ATEIbHOCTH;

- otoOpaXkaTh B peuYH COJEpKaHWE COBEPIIAEMBIX JCHUCTBHUI, KaKk B JOpME IPOMKOH COIMATM3UPOBAHHON pedH, Tak U B (opme
BHYTpPEHHEH peun;

- YMETbh apryMEHTUPOBATh CBOIO TOUKY 3PEHUS;

- YMETh OCYIIECTBIIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aMMOIIOMOIIIb;

- yMeTbh paboTaTh B TPYIIIE - yCTAaHABIMBATH paboyre OTHOUICHHUS, YP(HEKTUBHO COTPYTHHYATh U CIOCOOCTBOBATH MPOAYKTUBHON
KOOTIepaIuu.

IIpenmMeTHbIMHU pe3yJIbTATAMHU U3YUYCHUS MPEAMETA SBISIOTCS CIEAYIOIINE YMEHHUS:

- OCO3HaHHUE POJIM BEILECTB;

- OIIPEAEIIATD POJIb PA3JIMYHBIX BEUIECTB B IPUPOJE U TEXHUKE;

- OOBSICHATH POJIb BELIECTB B UX KPYTOBOPOTE;

- pPaccMOTPEHHE XUMMHUYECKHUX IIPOLIECCOB;

- MCIOJIb30BaTh 3HAHUS XUMUHU IIPH COOJIIO/IEHUH MPABUJ UCTIOIb30BaHMsI OBITOBBIX XUMUUYECKUX MPENapaToB;

— pa3iMyaTh OMacHble U 0€30MacHbIE BEILECTBA;

- MPUBOJIUTH MPUMEPBI XUMUYECKUX MTPOLIECCOB B MPUPO/IE;

- HaXOJIUTh YEPThl, CBUAETEILCTBYIONIME 00 OOIMIMX MPU3HAKAX XUMHUYECKUX MTPOLECCOB U UX Pa3IHUUIX;

- HCIOJIb30BaHNE XUMUYECKUX 3HAHUM B OBITY;

- OOBSICHATH 3HAUEHHUE BELIECTB B )KU3HU U XO35ICTBE YETIOBEKA;

- OOBSACHSITH MUP C TOUKH 3PEHUS XUMUU;

- (dbopmMHpOBaTh MpeCTaBICHUS O OyayIIeM IpodecCnOHaIbLHOM BBIOODE.

Kpowme Toro, 3ansTrs npu3BaHbl IPOOYIUTh Y yUallUXCsl HHTEpeC K XUMUYECKON HayKe, CTUMYJIUPOBaTh JajibHENIIee H3yueHUEe XUMHUU.
XuMHU4YecKue 3HaHUs, CHOPMUPOBAHHBIE HA 3aHATUAX, HHPOPMAIIMOHHAS KYJIbTYpa yUYalIuXCsl, MOTYT OBITh HCIIOIH30BaHBl MU JUISI PACKPBITUS
Pa3IMYHBIX POSBIECHUH CBSI3U XUMUHU C )KU3HBIO.



CnocoObl onpeesieHus pe3yJJbTATUBHOCTH:

- Hauanvuulii KoHmpos (cenmadpsy) B BUIC BU3YAIBHOTO HAOJIONCHUS Ieaarora 3a coOMIOCHIEM BOCIMTAHHUKAMH TEXHUKU
0€301acHOCTH, TOBEICHUEM pU paboTe ¢ MOCIEAYIOIUM 00CYKICHUEM;

- Texywuit Konmpons (6 meuenue 6cezo yuedH020 200a) B BUJC BU3YaIbHOTO HAOIIOIEHUS Te1arora 3a MpoLeccOM BBIITOJIHEHHS
YYALUMUCS MPAKTUYECKUX paboT, MPOEKTOB, MHANBUAYATbHBIX 3a/IaHUM, YyUacTHsl B IPEAMETHOMN HeJlelle eCTECTBO3HAHMUS;

- Ilpomesicymounnvtit KOHmpo.ip (memamuyeckuil) B BUJAE NPEAMETHON TUATHOCTUKY 3HAHUS IEThbMU MPOMJECHHBIX TEM;

- Hmozoewlii konmpoas (mait) B BUAEC U3y4YCHUS M aHAJIM3a MPOAYKTOB TpyJAa yyaliuxcs (IpOeKTOB; cooOuieHui, pedepaTos),
mpolecca opranu3amnuu padboThl Ha/l TPOYKTOM U TUHAMUKHA JTUYHOCTHBIX U3MCHEHH.

®opMbl y4éTa 3HAHUNA, YMEHUH NIPH peaTu3anum MporpamMmmal.

- Ormpoc;

- OO6cyxnenue;

- CamocrositenbHas pabora;

- TectupoBanue;

- [Ipe3enTanus u 3aUTa TBOPYECKON padOTHI (ITPOEKTHI U IP.).

B koHIe yuebHOro rojia 00y4yaronuiicst JoJMKeH BBITOIHUTE U 3aIIUTUTh TPOCKT.

(Mpunoxenne 1. «Onucanue GopmMbl NOIBETEHUS] HTOTOBY).

Coaep:xxaHue Kypca

I/IHCTp}IKTa)K 10 TEXHUKE 0C30IaCHOCTH MMPOBOAMTCA Ha KAXKAOM 3aHATHUHA NICPC IPOBCACHUCM SKCIICPUMCHTA.

1. Beenenue

1.1  Beoomnoe 3anamue. 3HakOMCTBO Y4YaIlIUXCsl C HOBBIM Y4E€OHBIM KYPCOM BO BHEYPOUHOH J1€ATENBHOCTH.

1.2  Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoXXACHNE XUMHUH KaK HayKu. CBsI3b XUMHH C TIPAKTHYECKON KHU3HBIO YEIIOBEKA.

Ilpakmuyeckas uacmeo.

Co3nanue mo3HaBaTelIbHBIX KPOCCBOPIOB M APYTMX MHTEPAKTHBHBIX yrpakHeHUH Ha LearningAps.org wim MyTest.

2. JKCNEePUMEHTAJIbHbIC OCHOBBI XHMHH

2.1 Bewecmea. Ilpuemul oopawienusn c eewjecmeamu.

W3ydenue npaBuil TEXHUKH 0€30MaCHOCTH, IPEAYIPEXKAIOUINX U 3alpelaromx 3HakoB. [lepBas nomors. [IpoTrBonokapHsie cpeacTBa
3aIUTHI.

3HAaKOMCTBO C BEIIECTBaMHM, BCTPEUAIOIIMMUCS B OBITY: HOHAs HACTOWKA, Me/b, AIIOMUHUH, COJb, MHILEBAs COJIA, IUMOHHAs KUCIIOTA,
YKCyCHasl KMCJIOTa, BOJA, MeIHbIM Kymopoc. OTinuue BemecTB Mo (U3MYECKUM CBONCTBaM: arperarHoe COCTOSIHHME, LIBET, 3alax, BKYC,
pactBopuMocTh. IIpaBuina xpaneHus BemecTs B 1abopaTopuu. TOKCHYHOCTD BEIECTB JUISl )KUBBIX OPIaHU3MOB ONPEIEISIETCS UX XUMHUECKUMHU
CBOMCTBaMM, MX CHOCOOHOCTBIO BCTYNAaTh B XUMHUECKHE peakiuu. [IposBIeHHs TOKCHYHBIX BEHIECTB y 4YEJIOBEKAa: XMUMHUYECKHUH OO,
pa3pakeHue CIM3UCTBIX 000JO0YEK, KaTap AbIXAaTeNbHBIX IMyTed, aluleprudeckue peaxiH, OCTpble JepMaTUThI, KaHLIEPOT€HHOEe JeiCcTBUE,



MIOpPa)KEHUsSI OPraHOB, BO3MOXHOCTb JIETAJIbHBIX UCcX00B. [IpaBuna orOopa BemecTs (TBep/ble, HOPOLIKOOOpa3HbIE, JKUAKHE, BOJHBIE PACTBOPHI,
oco0oe BHUMaHKE — paboTa TOIBKO C MAJIBIMH 0ObEMAaMHU BEIIECTB).

Tecm Ha ocHOBE 3a1aHui U3 OTKpbITOro 6anka ®UIIN (pazmen «MeTobl TO3HAHU)

2.2 Ilpasuna 6e3onacnoii pabomol npu npoeedenuu Ikcnepumenma. Texnuxa nabopamopnsix paoom.

3HAKOMCTBO C JIa0OpaTOpHBIM 000pPYyIOBaHUEM: CTEKJIIHHAS MOCYyJa (XMMHYECKHE CTaKaHbl, KOJIObI, BODOHKH, JEIUTEIbHbIE BOPOHKH,
MepHasi TI0Cy/1a), BEChl, IITATUBBI I MPOOHPOK M MPHUOOPOB, HarpeBaTENbHBIA MPUOOP-CIUPTOBKA, (GaphopoBas nocyaa (BbIIapHBaTEIbHbIC
YaIIKHU, TUTJIM, CTYIIKU, [IIATEIN) U JIp.

beszonacnast paboTa co cTekIoM, MPoOKaMH (IEMOHCTpAIHs PE3KU CTEKIISTHHBIX TPYyOOK, UX HarpeBaHUs Uil U3MEHEHHUsT (POPMBI).

Ilpakmuyeckas uacmeo.

CoOopka nmpubopa a1 noiaydyeHus razon. [IpoBepka Ha repMETHUHOCTb. 3aKpEIJIEHUE €ro Ha 1TaThBe. PUcyHOK npubopa nmpyu nNOMOIIH
Tpadapera.

2.3 HazpesamenvHoie npuoopbol.

Cnuproska. ['a3oBas ropenka. I[Tnutka. Bonsnas 6ans. Haznauenue HarpeBateiabHbIX IPUOOPOB.

W3ydenune CIUPTOBKU: COCTABHBIC YaCTH M UX (DYHKITHSL.

["oprouee TOMIUBO 111 CIMPTOBOK: 3TUIIOBBINA cIUpT. OCOOEHHOCTH peakLuu rOpeHUs: BblieeHue Teria u ceera. Cyxoe roproyee

[IpaBuna HarpeBaHust MPOOMPOK C BOJHBIMH pPAacTBOpamMu (IpeBapUTENLHBIA TMPOTPEB BCEH MOBEPXHOCTH, OOS3aTENbHBIM HAKIOH
MPOOUPKH, OTBEPCTUE TIPOOUPKHU «OT CeOs», 3aKPEIVICHUE JIePKATENS POOUPKH ).

Vcnonb3oBaHue TUTIIEH NpH MPOKaIUBaHUU BellecTB. HazHaueHue onepanuy npoKajiuBaHus.

Ipaxmuueckas uacmeo.

N3ydenue miameHu. PUCyHOK miiaMeHH.

COopka npubopa 11 BeIIapUBaHUs COJU (KOJIBLIO HA IITATHB, BhIIApUBATENbHAs Yalllka, BOJHBIM pacTBOpP COJM, CIHMPTOBKA). PUCYHOK
npubopa rpu MoMoInu Tpadaperta.

2.4 Yucmule seuyecmea, ocovo uucmeute geujecmea. Ilpumecu. Cmecu. CrocoObl OUUCTKH BEIIECTB OT MpPUMECEH U pazJieleHUs
cmeceit. @unbrpoBanue. [leperonka. Kpucramnuzanus. Pa3nenenue ¢ noMoIb0 MaroHuTa, 1€IMTeIbHON BOPOHKH

Ipaxmuueckas uwacmeo.

1 BapMaHT: cMeCh PEYHOTO MEeCKa U caxapa.

2 BapuaHT: CMECh PEUYHOT'0 MIECKa U MIOBAPEHHON COJIH.

CoctaBuTh CXeMy MOCIEI0BATEILHOCTH OMepaluii (pacTBopenue, puabTpoBaHue, BelapuBanue). CpaBHUTH U 00CYIUTh PE3YJIbTATHI ABYX
BapuaHToB. OOpaTUTh BHUMAaHHE Ha CMECh caxapa U Mecka (y HEKOTOPBIX YallKU MOKPbUINCHh KOPUYHEBOW MAaccoil), Ha BaXKHOCTh yCIIOBHI
IIPOBEJIEHUS SKCIIEPUMEHTA, B JAHHOM CJIy4yac Ha CBOEBPEMEHHOE MPEKPAIICHUE HAarpeBa.

2.5  Memoowl nosnanusa 6 ecmecmeo3Hanuu.

Habmtonenue. DxciepuMenT. MoenupoBaHue.

VYcnoBus npoBeneHus HAOMIOJEHUSI KaK OCHOBHOTO MeTOJa MO3HaHMsS. MBICTUTENbHBIN U peallbHbIN SKCIEPUMEHT. YHHUBEpcaibHbIE
3HaHUS YeJIOBeUeCTBa Ha OCHOBE HaOroieHus. Pu3nveckue 1 XUMUYECKHE SBICHHUS.



Ilpakxmuueckasn wacme.
BbpoyHoBcKkoe aBrkeHHe moja MUKpockonoM. OOHapyKeHHE KUpa B CeMEHax mojcoiiHedHnka. OOHapykeHue Kpaxmaia B KapTodere.
OO6napy>keHue YrieKHCIIOro ra3a B BbbIXxaeMoM Bo3ayxe. /lo0aBieHne TMMOHHOM KUCIOTHI B Yail. OdopmiieHue paboThl.
Haspanwne onsiTa Kax BuImonasan Yro HaOro1anu

OGpﬁTHTB BHUMAHHC Ha IMPAKTHUYCCKUC 3aJlaHUs IMPOLIIBIX 3aHATHM. AKHGHTHpOBaTB, qTO MCETOI H8,6JHOILCHI/I$I — OCHOBHOM METOL
MO3HAHUS.

2.6  Booa. Pacmeopvl. Mopckas u npecnas 60ooa. buonozuueckue sacuokocmu: KpoBb, TuM(pa, KICTOUHBIH COK. DKOJIOTUYECKUE
po0GIeMbI BOJBL. DJIEKTPOIPOBOJHOCTH KaK CBOMCTBO PACTBOPOB 3JIEKTPOIUTOB (MpaBuiia 0€30MacHOCTH C 3JIEKTPOIpHOOpaMu).

Ipaxmuueckas uwacmeo.

OrnpezenieHne ¢ NOMOILBIO NEKTPOIIPOBOJHOCTH PACTBOPOB: B KAKOM XMMHUYECKOM CTaKaHE HaXOJIUTCS IUCTUUIMPOBAaHHAs BoAa. J(aHbl
TPH pacTBOpA: pacTBOP MOBAPEHHOM COJIM, paCTBOP caxapa, AUCTHILIHpoBaHHas Boga. OdopmiieHne paboThl.
HazBanue pactBopa Yro HaOmonaeM (3aropaeTcsl JTamIo4ka
WJIM HET)

Kak pacrio3nats: B KakoM CTakaHe — JUCTUIUTMPOBAHHAs BOJA M PacTBOP caxapa. J{oJKHBI TPeIOKUTH JBa CIIOcO0a: OpraHoJIeNTHYECKUN
U BbIIApUBAHUE.

[Ipoekt «3roroBienne camoienbHOro npudopa AJis UCCIEeI0BaHUS 3JIEKTPOIIPOBOJHOCTH PACTBOPOBY

2.7  Maccosasn 0013 pacmeopennozo eeuiecmea, Uil RPOYEeHmMHAs KOHUEHMPAYUs 6euiecmea ¢ pacmeope.

B3pemmuBanue. PaznoBecsl. HaBecka. MepHas mocyna (MepHbI€ CTaKaHbI, KOJIOBI, IIUITUHIPHI).

Ilpakmuueckas yacme.

[Ipurorosnenne pacTBOPOB ITOBAPEHHOM COJIM 33 JaHHON KOHLEHTPALUH.

[IpuroroBneHre MMITyYyero HamUTKa W3 MUIIEBOM COJbI, JIUMOHHOW KHUCIOTHI, caXxapa M acCKOPOMHOBOHN KHMCIOTBI: Kaxjaas rpymnmna
ornpezeNnsieT KOJIMYECTBO BEUIECTB Ha cBoe ycMmoTpeHue. CpaBHEHHE U 00CYK/I€HUE NMPUTOTOBJIEHHBIX HAIUTKOB C T.3p. BKyca, (UKCAUU
HabmroAaeMbIX 3(h(HEKTOB, pacueTOB WM BBIIOJHEHHS «HA TTIA30K», SKCIIEPUMEHTAIbHON KYJIBTYPBI.

2.8 Hacvlujennovle u nepecvlujeHHblE PACMEOPbI.

Memoouxa evipawuganus Kpucmannos. Monokpucramul. Kpucramnnaeckue qpy3sl. UTto Takoe «3aTpaBKay.

JleMOHCTpalys MepeChIIEHHOT0 pacTBOpa alleTaTa HaTpHUsl.

IIpakmuueckas yacmeo.

[IpuroToBneHne HaCBHIIIEHHBIX U MEPECHIIIEHHBIX PacTBOPOB. [IpUroToBIeHNE BOJHBIX PACTBOPOB MEIHOIO KyIlOpoca, XJIOpuaa HaTpus,
caxapo3sbl JJIs BeIpalllMBaHMs KPUCTAJIOB. BeIpalinBanne KpUCTAUIOB U3 PacTBOpa KAMEHHOM COJIM M MOJUPOBAHHOM COJIM: €CTh JIM pa3HUIIA.
[Touemy 1uIsi BbIpalIMBaHUS KPHUCTAUIOB KaMEHHas COJIb JIydille, 4yeM HoaupoBaHHas. [lomyueHue OKpalleHHbIX KPHCTAJUIOB COJH C
MCII0JIb30BaHNEM IHILEBBIX KpacuTellel. BrlpamyBanye KpUCTasIOB METHOTO KYIIOPOCa U3 BOJHO-CIIMPTOBBIX PACTBOPOB.

3. 3HaAKOMHMMCSI ¢ MMPOM HAHOYACTHI]



3.1  Mooenuposanue. Monenu B ecTeCTBO3HaHUH (TJI00yC, KapThl, (GPU3UIESCKHIE MOJIEITH, OMOJIOTUYECKHIE MYJISDKU, KPUCTAITHICCKUE
peuieTku). Mojenn aToOMOB U MOJIEKYJI B XMMHH.

Ipaxmuueckas uacmeo.

N3sroroBnenune Mozeneit MOJIEKyII U3 MOAPYYHBIX CpeAcTB. PaboTa BooOpaskeHusI.

3.2 Cmpoenue sewyecmea. Pazmepol vacmuy. Hanovacmuuypi.

IIpoexmmnas 3a0aua Ne 1. Kak y3HaTh NIpUMEpPHBIE pa3Mepbl BATAMUHHOTI'O JIpake « Y HIEBUT», «PEBUTY», yITaKOBKU KOTOPBIX PACIIOI0KEHBI
y Bac Ha CTOJIaX, HE OTKphIBasi OaHOUEK.

IIpoexmnas 3a0aua Ne 2. Y Bac Ha cTo1aXx HaXOAATCS MEPHBIN UIIMHIIP, KOJIOA ¢ BOJIOM, BECHI PIUYQKHOTO THUIIA ¢ HAOOPOM Pa3HOBECOB.
[Ipennoxute ciocoObl ONpeIeeHNs pa3MepPOB MOJIEKYJ BOJIbI (IPAKTHUECKUN U TEOPETUUECKUN).

Bonpoc: OtHOcuTCS 11 MoJIeKyJ1a BOJIbl K HaHouacTuam? [louemy Bupychl Ha3bIBalOT HAHOPOOOTAMU?

3.3 Konnouonwvie cucmemwi: nousa, 2nuna, npupoonvie 600bl, 6030yX ObiM, MUHEPAIbl, X11€D, MOJIOKO, MAC0, KPO8b... Konnrouonvie
u ucmunnvle pacmeopul.Onrudeckre cBoiicTBa: «dddexkt TuHmaNsD», «IBJICHUE UCKPIIUXCS ciIoeBy. KommonaHple 4acTHIBI M UX Pa3MepHl.
Oxcnepumenmanvhasn 3a0ada Ne 1. Ha ctonax: na3epHasi yka3ka U Ja3epHbId (JOHAPHK C KPACHBIM JIy4OM, IBA XUMUYECKUX CTaKaHa: B OJHOM
3aBapeHHbI NAKeTUK 4as, B JpyroM — yucras Boaa. Ilpomycrurte myu nazepHoro (oHapuka yepe3 cTakaHbl. B kakoMm crakaHe, Mo-Baliemy
MHEHUIO, HAXOAUTCA KOJUTONAHAas cuctema? Ha yem ocHOBBIBaeTCs Ballle MPEANoNoKeHne?

Okcnepumenmanvhas 3adaua Ne 2. Bam BeinanbipactBopsl atierata cBunna PO(CH3COO), u noauaa kanus Kl, mratus ¢ npodupkamu,
CIHUPTOBAsi ropeika, mpoodupkonaep:xkarenb. B mpobupky Hanelite 2 mn pactBopa Kl (BeicoToit 2 c¢M) u 3areM mpuieiite 2 Mia pacTBopa
Pb(CH3COO)2 . O6pasyercst »xenTblii ocagok. Harpelite mpoOUpKy 10 PacTBOPEHHS OcCajKa. 3aTeM OXJIQJAUTE MPOOUPKY OKOJIO 2-3 MUH U
MIOMEIIIAeM B COCY/JI C XOJIOAHOM JesgHoi Bogoi. UTo Habmogaere? UTo NpOUCXOUT NPU BCTPSIXUBAHUU POOUpKU?

WTak, BbI TOJIBKO 4TO OOHAPYKMIIN pa3IMyue MEXy HCTUHHBIMHU PAaCTBOPAMH U KOJUTOUTHBIMHU pacTBOpamMu. BriocieqHux Bbl HabI01amu
MposiBJIEHUE ONTUYECKUX AP PekToB: «3ppext Tunpansy» (3xcn. 3aa. Nel) u «sBiIeHHE UCKPALIMXCS CI0eB» (IKCIL. 3a71.Ne2).

Bomnpoc: Kak n1oka3ars, 4To MBUIBHBIN pacTBOp sABIseTCA KoymouaHoi cuctemoit? (ITo paccestHuio cBeta B pacTBope -KoHyc THHIANA).

UTO mpOoUCXOAUT €CIU B MBUIBHBIN pacTBOp 100aBUTH MoBapeHHYI0 conb? (I[Ipo3padnblii pexie pacTBOp pe3KO MyTHEET, 00pa3yroTCs
KPYITHBIE XJIOMbs). 3HAKOMCTBO C SBJICHUSIMU KOAryJISUHU U BbICATMBAHUS.

Ilpoexmnuas 3a0aua Ne 1.J]IBa yueHUKa MPUTOTOBWIM CMECh U3 PACTUTEIHLHOTO Macja U BOJIbI: I00aBUB MOJOBUHY YalHOM JIOXKKH Macia B
200 M Boabl. OOMH U3 HUX YTBEPKAAET, YTO MOIYUYEHHAs] CMECH SIBIIAETCS KOJUIOMIHBIM PacTBOPOM, a Apyroi 3to orpunaer. Kro npas? Csoit
OTBET WUTIOCTPUPYHTE CHUMKaMHU Ha MoOmiIbHOM Tenedone. (I[IpaBsl 00a yuennka. Bee 3aBucHT OT ocobeHHOCTeH npurotosienus cMmecu. Eciau
IIPOCTO pa3MelIaTh Macio B Boje, To kKoHyc Tunaans He HaOmonaercs. Ecinu ke akTMBHO B30aJITBIBaTh CMECh B TEUCHHE HEKOTOPOTO BPEMEHH,
TO CMECh MyTHEET U B TAaKOM PACTBOPE XOPOILIO BUAEH KOHYC PACCESIHHOIO CBETA, TO €CTh MOSBISAIOTCS MEIKOAUCIIEPCHBIE YaCTHUIbI Karelek
Macja).

BbiBoa: KOJIJIOMJHBIE PACTBOPHI MOXKHO OOHAPYKUTH MO ONTHYECKOMY TecTy «3ddekt Tunnans», KOTOpbsld 0OHapy>KHMBaeTCs, €cliu
KOJUIOM/IHBIE YaCTHIIbI HE MPEBBIIIAIOT AUANa30H HAHOPa3MEPOB.

34  Memoobt u cpedcmea IMRUPULECKO20 UCCICO06AHUAL.



Ha nmpeapiaymux 3aHaTHAX Bbl BBINOIHSIIM SKCIIEpUMEHTANIbHbIE U MPOEKTHBIE 3a1auu. Kak BbI Jymaere, Kakue METOJIbl MCCIe10BaHuUs
BbI HCIIOJIb30BAIN?

1. Habmonenue. 2. DkcriepuMent. 3. U3mepenue. 4. CpaBHEHHE

BcnomuuTe 3a1aHus, TPOCMOTPUTE CBOM 3aIlMCH M MPOKOMMEHTHPYWTE UX C TOYKH 3PEHUS UCTOIH30BAHHBIX METOAOB HCCIICIOBAHMUS.
UYem BbI OJIB30BATKCH, YTOOBI PEIIUTH OCTABICHHYIO MIEpe]l BAMU ITPoOIIeMy .

Ilpoexmnas 3a0aua Ne 1. Haiinute, yeMy paBHa TUIOTHOCTh QTFOMHUHHEBOW (DOJIBTU ¥ METHOW WM CTAIBHON OOJBaHKK HEMPaBUIHLHOU
(b opMbI, KOTOpBIE JISKAT Ha BAllIUX cTONAxX. Mer o0cyxaeHue.

JIOTOKHBI TIPEITIOKUTH TUIAH PEIICHHSI ATOH 3a/1a4H, ONPEICIUTh KaKHe HEOOXO UMbl U3MEPUTEIIbHBIE TPUOOPHI AJIs PEIICHUS 3TOU 3aa4H.

CpaBHUTH HaliJIeHHOE 3HAYEHHUE INIOTHOCTH AIFOMUHUS, MEIU WM CTAIM CO CIIPABOYHOU BETUUYHUHOM.

3.5 Kak cmenenv usmenvueHHOCMU 6G1usem HA O0WYI0 NA0WAObL conpuracaruuxca uacmuy. OObEeMHBIC B3PBHIBBI Ha
MYKOMOJIBHOM 3aBO/I€, APEBECHO-CTPYKeUHOM Tpennpustin.[loueMy Henb3st UCMOIb30BaTh OCH3MH JIJIS PO3KUTA IPOB. BCOOMHUTEH «4TO Takoe
TIOMIA/IBY, «SAMHHUIIBI H3MEPESHHUS IO,

IIpoexmnasn 3a0aua Ne 1. Y Bac Ha cTojax Haxoaarca Jubo KyOuk PyOuka, mubo maneHbkasl ymakoBka caxapa-padunana. Haiigute
TUTOIIAb eNIOro KyOrKa M OOIIyIO TUIOIaah 9 MaIblX KyOMKOB, H3 KOTOPBIX COCTOMT OOJBIION KyOWK; MITH IIeJI0N YIaKOBKH caxapa U OOIIyIo
IIONIa/Ib BCEX KYCOYKOB caxapa B ynakoBke. CpaBHUTE 3Ha4YeHHs IUIOMIAIM Lol (urypel U cymMmapHo# miuomaau ee vacrei? Kakyro
3aKOHOMEPHOCTh MBI MOKE€M Ha0II0aTh?

3.6  Hanooévexkmuvl u 00yci1061eHHOCIb UX YHUKANbHBIX CEOUCHE DPE3KUM Y8eUYEHUEeM NI0UA0U NOBEPXHOCHU YACHUY .
HAHOYACTHIIbI, HAHOIUJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOILIAPHUKH, IEHIPUMEPHI, IICOJTUTHI, KBAHTOBBIE TOUKH.

IIpoexmnas 3a0aua Ne 2. Yxo nocst umeet ayuny 12-13 mm, a yactuna maraetutra Fe304 — 20 um. YBenuubte ux B 1 Muumapn pas. C
KaKUMHU 00bEKTaMH BbI TeTieph OyeTe ux cpaBHUBaThH? Kakue (usnueckne BeTHUNHbBI U3MEHSIOTCS MPU U3MEHEHUH JINHEHHBIX pa3MepoB?

Ilpoexmuas 3a0aua Ne 3. Cxonbko ucToB Oymaru A4 BoineT B crakan oobemoM 100 mn?

Kaxxnoii rpynne BolgaHbl IUCTHI Oymaru A4 u xuMudeckue crakanbl oobemMoM 100 mi. Kaknas rpynma UieT oTBET Ha 3TOT BOIPOC.

[Ipemyiaraem mMomoIib: COMHUTE JTUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOIIO B OJMH CTaKaH?

Haiigute momane ornenbHOro nucra A4 u miomaib MOBEPXHOCTH XMMHUYECKOTO cTakaHa. Halaute cymmapHyro miiomaib KOMKOB
OyMaru, HaXOJSIIUXCS B CTaKaHe?

JlenaioT BBIBOJI: OHA OKa3allaCh 3HAYUTEIHHO OOJIBIIIE MJIOMIAAN MOBEPXHOCTH CTaKaHa.

Kaxum 06pa3oM Mbl yBETHUMIN CYMMapHYIO IJIO0HIa/lb TOBEpXHOCTH OyMaru? (Y MeHbllIeHneM o0bemMa OJHOTO JIHCTA)

3.7  Hanoo6vekmovl u 00yCcl061eHHOCHb UX YHUKAIbHBIX CEOUCHE DPE3KUM yeeluueHuem Nnaouaou noeepxXHocmu 4acmuy.
HAHOYACTHIIBI, HAHOTUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPHKH, JICHAPUMEPHI, [ICOTUTHI, KBAHTOBBIE TOYKH.

IIpoexmnas 3a0aua Ne 4. Haiinute miomaib CBOCH 4epenHoil KOPOOKH U CPABHUTE €€ C TUIOIIAbI0 TOBEPXHOCTH OONBIINX MONYIIApUil 1
gepenHoit KopoOku, eciu S(kopa 6.1m.) = 2500 cm? . S(u.x)=4nr?/2, Tne r=C/2m.

OObscHeHue: 60bIIAas IO OONBIIMX MOTYyIIApU 00BICHIETCS HATMYHEM MHOTOYHCICHHBIX CKIIa/IOK.



Oxcnepumenmanvhas 3adaywa. Ha croax HaXosTCs CcTalbHAask KHOTKA, )KEJIE3HBIH IBO3/b, KYCOYEK METHOM MMPOBOJIOKH, METHASI CKPEITKa,
TpaHyJibl ATFOMUHMS U IMHKA, IITAaTHB C MIPOOUpPKaMHU, colisiHas kuciota. [lomecTute mpeyioxkeHHbBIE Tella Ha JTHO TPOOUPOK U T00aBbTE 3aTEM
COJISIHYIO KUCJIOTY (BBICOTA CTOJI0a )KUKOCTH TIPUMEpHO 1,5¢cMm).

Onummre, 9TO BB HAOMIOAETE B KAXKOM U3 MPOOUPOK.

3HAKOMCTBO C IEKTPOXUMHUYECKUM PsIIOM HAPSHKECHHA METAJLIOB.

Hazpanue Hazpanwne Yro Jleee wuu
00BeKTa MeTajia, u3 | HaOJIroJaeM npaBee
KOTOPOTO  CHEJNaH oTHOcuTeNbHO H2 B
00BEKT AJ1/XUM PATY

BbIBO: ¢ KMCIOTON B3aUMOJICHCTBYIOT METAIUIBL: ..........
C KUCJIOTOM HE B3aUMOAEUCTBYIOT METAILIIBL: ........

- 3amanue 1o yueOHuKy M.A. AXMeToBa: 03HaKOMbTECh C TEKCTOM Ha c. 13.

- C xakuM BBl CTOJIKHYJIUCh NpOTHUBOpeuneM? Menp u cepebpo B HAHOCOCTOSHHUSIXCIOCOOHBI B3aMMOJCHCTBOBATh C KHCIOTaMH.
VYBenn4eHue miomaau NOBEpXHOCTH PearupyroIuX YacTUl] BIUSET HE TOJIBKO Ha CKOPOCTh peakluu (0OBbEeMHbIE B3pPbIBbI), HO U HA XapakTep
XUMHUYECKHUX CBOMCTB.

ITpoekT «B nmonckax KoaIOUIHBIX PaCTBOPOBY

4. XHuMHS Ha CTPake 310POBb.

4.1  Hoo. Boszouka iiooa. Hoo us anmexu.

Ipaxmuueckas uwacmeo.

W3rorosneHune MoJieny MOJIeKyJIbl Hofa. DneKkTpoHHasi, rpadudeckas ¢popmyia ioja

[Ipoekt «OOHapyxeHue KpaxMaia B IPOIYyKTaX MUTAHUS.

4.2  «Mapzanyoeka». Ilepmanzanam kanus. Maprasel U ero CTEIIEHU OKUCICHUS

Ipaxmuueckas uacmeo.

Omnpenenenne MacCOBOM J0JIH KMCIOPOAA B MOJIEKYJIE IEpMaHIaHaTa Kajusl.

Pacuer oTHOCHTENBHOMN TNIOTHOCTH KUCJIOPO/A 110 BO3AYXY.

C6opxka npubopa J1st MOTy4eHHs KUCIOPOa METO0M BBITECHEHHUS BO3/1yXa.

DkcniepuMeHT: cOopka npubdopa Juist pa3iaoKeHus nepMaHranara kaiaus. KauecTBeHHas peakiysi Ha KUCIOPO/I.

L[BeTHBIE peakIy ¢ IEpMaHTaHATOM Kajus (Harmp., IepMaHTaHaT Kajlus U CyJabGUT HAaTpus, JIp.)

4.3  Ilepexucwv sodopooa. Ceoiicmea u npumeHneHue nepokcuoa 6000pooa. CteneHb OKACICHHS KHCIOPOJa B MOJIEKYJIe TIEPOKCH A
BOJOpPOJA.

Peakuus paznoxxenus nepokcuaa Bogopoaa. Kak mpoBectu sKkCriepuMeHT.

Karanuzaropsl. Oxcun mapranua (1V), pepmeHT karanasza — KaTaau3aTopbl peakMy pa3IoKEHHs.

Ipaxmuueckas uacmeo.
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Oxkcua mapranna (1V): Hanmucats GopMyIty BEIIeCTBa U ONMPEACIUTh CTEIIEHb OKUCIICHUS.

Tpu mpoOupku, B KaxJA0H HAXOIUTCS HECKOIBKO MJI alTEUYHOW TMEPEeKHCH BOIOpOAa. Bo BTOpPYIO M TpPEThIO MPOOHPKHA MTOMECTHTE

COOTBETCTBEHHO okcua Mapranua (1V) (Ha KoHYMKe 1maTes) U CBeKEeHATepThId KapTodespb (Ha KOHYHMKE IIATeNs).

Howmep
POOUPKH

Yro godaBmin

Yro HabOmogaeM

Hanucats ypaBHeHHE peakiiuu ¢ 0003HAYCHUSIMU YCIOBHI €€ TPOTCKAHUSI.
[Tpoucxomut 1 peaxiwst B nepBoit npodupke? [Ipennoxure npubOp I NOIYUYCHUS BOIOPO/IA IPH PA3I0KEHUH TIEPOKCHIA BOAOPO/A.
44  Ayemuncanuyunosas kucnoma. Ackopounoeasn kuciaoma. Kuciornocts cpenbl.pH — uHIUKATOPBI CBOUMHU PYKaMHU.

Hpakmuqecmlﬂ qacm

Omnwucanue Gpu3nuecKkux cBOMCTB. [IpUroToBieHne pacTBOpoOB

b.

(penondranenna, 1akMyca 1 METUJIOPAHKa) Ha UX PACTBOPHI.

Al THIICATUIIMIIOBON ¥ aCKOPOMHOBOM KUCIIOT. J[elicTBHE MHAUKATOPOB

HHIMKATOPBI AueruicanuuuioBas AckopOHMHOBasi KUCIIOTa
KHCJIOTa

denondranenH

Jlakmyc

METHJIOPAHK

[IpuroroBnenue orBapa KpacHoW kamycTbl. HaOmiogeHue n3MeHEeHHs IIBeTa OTBapa B PAa3HBIX pacTBOpax (YKCyCHas, JIMMOHHas,
acKOpOMHOBas KUCJIOTHI, [IOBAPEHHAsI COJIb, Fa3UPOBAaHHAs BOJA, HAILIATBIPHBIN CIIUPT, MUILIEBAs COAA, PACTBOP MbUIA U CTHPAIBHOIO MOPOIIIKA).
B3aumoneiicTBre ackopOMHOBOM KUCIIOTHI € HoaoM. Borpoc: ans kakux 1eneil MOXKHO UCIONIb30BaTh ATy peakunio? (11 oOHapy KeHHs

aCKOpOMHOBOM KHCJIOTHI B MPOJIYKTaX MUTAHUS]).

1 peareHT 2 peareHT Uto wnabmomaemM mpu ux
ACKOpOMHOBAs KUCIIOTA Honx B3aMMO/ICHCTBUH

duznyeckue dusnyueckue
CBOMCTBA: CBOMCTBA: .........

4.5 «3enenka) unu opunnuanmosslil 3eaenviii. 1{Bet mopomkoodpa3sHoro OpHILIMAHTOBOTO 3elieHoro. [IpakTnueckoe 3HaueHue u

MIOJIy4YEHHUE.
Ipakmuyeckas yacm

b.

du3znueckue CBOMCTBA 6pI/IJ'IHI/IaHTOBOF0 3CJIICHOTO
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Kaxk nokazatb moaIMHHOCTH OpUIUTHAHTOBOTO 3esieHor0. [IpoBeneHre mocnenoBaTeaIbHbIX PEaKIUi B OTHOU TPOOUPKE ¢ OPHUITMAHTOBBIM

3€JICHbIM: BHauase B MPOOUPKY 100aBUTh KOHIIEHTPUPOBAHHOM COJISTHOW KHMCJIOTHI, a 3ateM pactBopa menoun NaOH. Odopmiienue paboTsl 1Mo
CBOEMY YCMOTPEHHIO. 3aTeM 00CYIUTh: KaK 3aUKCUPOBAIIM PE3YJIbTaThl KCIIEPUMEHTA (M3MCHEHHE 1[BETA, BHINACHUE 0CAIKa).

IIpoekT «MOXHO 71 UCII0JIb30BaTh OPUIUIMAHTOBBIN 3€JI€HBIM KaK MHJIMKATOP KUCIOTHOCTH CPENb)

4.6  «Mbino uydecroey: X0351ICTBEHHOE U TyalleTHOE, KHJIKOE U TBEPJOE.

lIpaxmuueckas wacme.

JlelicTBHE JaKMyca Ha pacTBOP MbUIA, PACTBOP CTUPAJIBHOTO MOPOIIKA

(10Ka3aTenbCTBO IIEJIOUYHOIO XapaKTepa MOIOUIUX CPEACTB). M3yueHne 3TUKETOK TBEPAOro U JKUJIKOTO MbUIA (pa3indyue B XUMUYECKOM

cocraBe). PacTBopeHne MplIa B )KECTKOM M TUCTUIUTMPOBAaHHOU Boje. Dddext Tunmas.

[Ipoekt «MbL1OBapeHHUE)

5. XyMHuA NUIA

5.1 Caxap, Kpaxmain, yenn0103a — poOCMEEHHUKU 2TI0KO3bl.

Uro Takoe quaber. [ muKkeMudecKkuii HHAEKC MPOAYKTOB MUTaHUs.  XHUMHUYECKHUE MOJICIACTUTENN U UX KOBAPCTBO.

Ilpaxmuueckas uwacmeo.

Omnpenenenre NPOAYKTOB C BBICOKUM TNTMKEMUYECKUM UHACKCOM (paboTa ¢ TabauIei).

OrmpenensemM MOACIACTUTEIN: acrapTaM, cCopour .... (Pabora ¢ aTukeTkamu.

OmnbIT: B3aMMOJIEICTBIE IIIOKO3bI ¢ THIpoKcHIoM Meau (1), cBexenpuroToBIeHHBIM.

HccnenoBanne m3MeHEHUs COAEp KaHUS TIIOKO3bI B KPOBU IMOCie  cOallaHCHPOBAHHOTO obena u mocie ynorpebnenust dacrdyna:

KHUPHUCIIKOB,YUIICOB, CJIAAKHNX I'a3UPOBAHHBIX HAITUTKOB.

5.2  Anwmunui: eenukuit u yycacuvui. Ilouemy He cieayeT MOJIb30BaTbcs altOMUHUEBONH mocyaoi? ConepHUK KalbLus.

Octeonopo3. MeTtasuibl KOHCEPBHOM OaHKU.

CXEMY.

Ipaxmuueckas paboma.
CBoiicTBa aIOMUHUS U 00JIACTH NTPUMEHEHHUS aTIOMUHHS Ha OCHOBaHUU €ro CBOMCTB (moBTOpeHue). CocTaBUTh TAOIUIly, KJIacTep WIH

[IpoBeneHne XUMHUYECKUX PEAKIUI, XapaKTepU3yIOLINX aM(OTEpHbIE CBOMCTBA COEAMHEHUN aTFOMUHUSL.
OmnpiT 1. ATIOMUHUH U COJIIHAsL KUCIIOTA.
OmnbiT 2. Xn0opua aTFOMUHUS U TUAPOKCH HATPHS
Omnplt 3. ['MapoKcH T aTIOMUHMSL U COJISIHAsA KUCII0Ta
OmnpiT 4. ['MapOKCHI ATFOMUHUS U TUAPOKCH]T HATPHSI

HasBanne Uro Habmogaem VYpaBHeHHe XUMHYECKON
OIbITa peakuuu

BuBoxm: .............
[TpoekT «Ee BennuecTBO — KOHCEpBHAs OaHKA: YKCIIEPUMEHTAIILHOE OMPEIEIICHIE METAIITIOBY.
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5.3 Ykcycnaa kucnoma. CtonoBblii YKCyC, YKCYCHAsi 3CCEHIUA, JIEsiHAsE YKCyCHas KHUCJIOTa: B 4eM pa3Huia. CBOWCTBA YKCYCHOM
KHCJIOTHI U €€ TpuMeHeHne. du3noaorunueckoe Bo3AecTBUE KUCIOTHI.
IIpaxmuueckas paboma.
CocraBiieHHEe TOHATUHHOM CXEMBI: «UTO s 3Hat0 00 YKCYCHOM KHCI0Te»  (MHIMBUIYAJIbHO, TUOO B TPYIIIIE).
Pacyer KOHILIEHTpALIMK KUCIIOTHI IIPU €€ pa30aBICHUN.
KucinorHOCTs pacTBOPOB MUIIEBOM COJBI U YKCYCHON KHUCIIOTBI.
lNamenue numeBon coapl YKCYCHOM KMCJIOTOM: MPU3HAKU XUMHUYECKOM
peakiuu (BbIIEICHUE Ta3a, pe3K0oe yBeIHMUeHHEe 00beMa PeakIMOHHOM cMecn). [1OBTOPUTH peakiuio TaleHus: CObl C UCIOIb30BaHHEM
UHMKaTOpa (HaIp., 0TBapa KPaCHOKOYaHHOM KarrycThl). [lJig yero Heo6xoAuMo ObUIO MpUMEHEHUe HHAUKaTopa?
OOpaTuTh BHUMaHUE, YTO BBIJICJICHUE I'a3a YaCTO COIIPOBOXKIAETCS
yBEJIMYEHUEM 00beMa peakIMoHHOM cMecu. Kakue Mepbl mpeocTOpOoKHOCTH
HY>KHO COOJIIOJIaTh MIPH MTPOBEACHUH TaKUX PEaKITHiA?
5.4 «Conenan nawa jxcu3no) (NOBapeHHAas COJb, MOTAIIl, TTyTaMaT HATPHUA. ...... rinaybepoBa coJib, MEHBINA KyIOpoC...... )
[IumeBas coma, MUTbhEeBas COJa, KaJlbIIMHUPOBAHHAs COJA, KayCTUYeCKas COJAa: OJMHAKOBBIE WM pa3Hble BeulecTBa. KauecTBeHHbIE
peakuuu B XUMHH.
Ilpakmuyeckasn paboma
Omnpenenuthb: KaKoe U3 BELIECTB (MUIIEBas COJa, KaycTUdeckas cojia, KallbLIMHUPOBAHHASI CO/1a) SIBJISIOTCS COJISIMU YTOJIbHOM KHCIOTHI.
Omnpit 1. JleiicTBHE MHAUKATOPAMH.
Onmnpit 2. JleiicTBHE HAa PaCTBOPHI MUILEBOM M KAYCTUYECKON COJIbl YKCYCHOW KHCIIOThI
Ha3zsanue onbita Yrto HabmrOgaeM BriBon

BeBOZ: ..........

IIpoBeneHue ONbITOB MOATBEPHKAAET, UTO MHILEBAs COIA, KAIBLIMHUPOBAHHAS COJIa — 3TO COJIU CI1a00N YTOJIbHON KHCIIOTHI, a KayCTHYECKast
coJla — PaCTBOPUMOE OCHOBAHHUE.

OO6cynuTh, Kak J10Ka3aTh ONMBITHBIM ITyTEM, YTO MUILEBAs CO/1A ABJISETCS KUCIIOM COJIBIO.

5.5  Bpeo numpamog: mugh unu npaeoa. I1onp3a HUTPATOB: BaKHEWUIIINE MUHEPATbHBIE YI00pEHUS KaK UICTOYHUK a30Ta. KpyroBopor
azora. [louemy BeHeprHa MYXOJIOBKA MOEAaeT HACEKOMBIX (TaKk OHA BOCHOJHSET HEJIOCTaTOK a30Ta B OOJOTUCTHIX MecTax). HuTpaTsl B kauecTBe
MUIIEBBIX KOHCEPBAaHTOB. Kakue nmpeBpamieHns MpouCXoIsT C HUTPATaMH B OPTaHU3Me YelIOBeKa. A30T M €r0 CTENICHH OKHCIICHHUS.

IIpaxmuueckas wacmeo.

Onpenenenre MaccoBOM /J0JIM a30Ta B KaJUITHOM, HATpUEBOM M aMMOHUITHON cenuTpe. BbiBoa: kakoe u3 HUX 0ojee IIEHHOE a30THOE
ynoopeHue.

[Ipoekt «BausiHue a30THBIX Y10OpPEHHI Ha POCT CaskeHIEB (acoIn.

6. Padora Hag npoektamu — 5 4

1. Oman vlb0pa memvl, NOCMAHOBKU Yeau, 3a0ad UCCIe008AHUS .
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2. Dman 6vbl08UIMICEHUSA 2UNOMESbI.

3. Oman nianuposanus nymu OOCMUNCEHUs. Yeaell UCCIe008amMeNbCKUx (npoekmusix) pabom u 6v160pa HeoOX0OUMO20
UHCIMPYMEHMapusi.
4, Oman npogedenus yuebHo020 uUccie008anus (NPOEKMHOU pabomvl) ¢ NPOMENCYMOUHbIM KOHMPOIEM 3d XOOOM GbINOJHCHUS U
KOppeKyueti pe3yibmamos.
o. Oman ogopmnenus, npeocmasienus (3auumsi) nPoOyKma npoekmuoi pabomol
\
TemaTH4ecKoe NJIAHUPOBAHHE
Ne Hazpanue pasznena | Konmu | Teop | Ilpaktu | Yuer paboueii | DnekTpoHHbIE 00pa3oBaTeIbHbIE PECYPChI
/i 4ecTB | us Ka POTrPaMMBbI
0 BOCTIUTAHHUS
4acoB
1. Pasnen 1.12 1 1 http://www.chemnet.ru T'azeta «XuMus» U CaluT Wit
Brenenne yuutens «5 uay Ha ypOK XUMUH
2. Paznen 2. 8 3 5 2 http://him.1september.ru Eaunas xomtexuus L{OP:
IKCNepUMeHTAb [IpenmeTHas KOJUTEKIHS « XUMUSD)
HbIE OCHOBBI http://school-
xumun. (84.) collection.edu.ru/collection/chemistry EcrecTBenHo-
3. Paznen 3. 8 6 2 4 Hay4HbIE SKciepuMeHThl: Xxumusi. Komnekusa Poccuiickoro
3HakomMumMmcst c 00111€00pa30BaTEILHOTO MOpTAalia
MHPOM http://experiment.edu.ru AJIXMMUK
HAHOYACTHIL : caift JL.IO. AnukGepoBoit
(84.) http://www alhimik.ru Beepoccuiickas
4, Paznen 4. 6 3 3 6 OJIMMITMAJIa IIKOJBHUKOB IO XUMHUH
XuMHsI HA CTpaxKe http://chem.rusolymp.ru Opranndeckast XUMHS:
310poBbs. (64.) AJIEKTPOHHBIN YUEOHUK /ISl CPEeTHEH HIKOIIBI
5. Pa3znean 5. 5 2 3 3 http://www.chemistry.ssu.samara.ru
XuMusi THIA OCHOBBI XUMHUU: SJIEKTPOHHBIH
(54.) yueOHNK
6. Pasneu 6. 5 4 1 2 http://www hemi.nsu.ru OTKpBITBIN KOJUICIK:
PaGora HAaJI Xumust
IPOEKTAMH. http://www.chemistry.ru JIucranunonHnast
(54.) OJIMMITHAIA TT0 XHUMUU:
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https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w

Hroro

34

19

15

17

TEJIEKOMMYHHUKAIITMOHHBIA 00pa30BaTeIbHBIN

IIPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry
I[I/ICTaHI_[I/IOHHBIe 9BPUCTHYCCKUC OJIUMITUAABI 10 XUMHUU
http://www eidos.ru/olymp/chemistry3a

HHMAaTCJIbHAsA XUMUA

KajengapHo-TeMaTHyeckoe IJIAHUPOBAHHE

Ne i/t

Tema 3aHaATHA JlaTa
JIaH

JlaTa
(pakr

BBoHOE 3aHATHE.

MecTo XMMHH B €CTECTBO3HAHUHU

Bemecta. [Ipuemsl oOpaliieHus ¢ BEIIECTBAMH.

[IpaBuia 6e30macHoi paboThI PU MPOBEACHUU IKCIIepruMenTa. TexHuka 1a0opaTOpHBIX padoT.

HarpeBaTenbHbie IpUOOpPHI.

UncTteie BCIICCTBA, 0c000 YHUCTHIE BCIIICCTBA. HpI/IMCCI/I. CwMmecH.

MeTOI[BI ITIO3HAaHUs B €CTCCTBO3HAHHMU.

Box Boga. PactBopbl. Mopckast 1 ipecHas Boja. buonornueckue )KuIK0CTH

© 0N O W N =

MaccoBast 101t PACTBOPCHHOI'O BEIICCTBA, NJIW MMPOLCHTHAA KOHICHTPAWA BCIICCTBA B paCTBOPC

[HEN
o

.\HachllieHHBIE U TMEPCCHINICHHBIC PACTBOPHI.

[EEN
[EEN

.MonenupoBanue

[EEN
N

.Ctpoenue BemectBa. Pazmepsl uactuil. HanouacTuiisl

[HEN
w

. CTpOeHI/IC BCIICCTBA. PaSMepBI yactull. HaHodacTHIIbI

[EEN
M~

.[KonymonaHple CHUCTEMBI: TIOYBa, TJIMHA, MPUPOIHBIE BOABI, BO3IYyX [JIbIM, MHUHEpaJbl, XJeO, MOJOKO, Maclio,

KPOBb.. .KOHHOI/I,Z[HBIC 1 NCTUHHBIC PAaCTBOPLI

15.

MeTOJIBI 1 CPEACTBA OMIIUPHUICCKOr0 UCCIICAOBAHUA

16.

Kak creneHp H3MEIbUEHHOCTH BIHSICT HA O6I_I_IyIO IJjioniazib COMPUKACAOINXCA YaCTHUILL

17.

Hano0OBeKThI 1 06YCJ'IOBJ'ICHHOCTB HX YHUKAJIBbHBIX CBOMCTB PE3KUM YBCIIMYCHUCM ILJIOIIAAN TTIOBECPXHOCTU YAaCTHIL

18.

19.

HaHo0OBEeKTH U 06YCJ'IOBJ'I6HHOCTI) HNX YHUKAJIBHBIX CBOMCTB PE3KUM YBCIIMYCHUEM TIJIOIIAAN TTOBEPXHOCTHU YaCTHI]

Mox. Bosronka iioga. Mox u3 anrexku

20.

«MaprannoBka». [lepmanranaT kanus
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https://www.google.com/url?q=http://www.edu.yar.ru/russian/projects/predmets/chemistry&sa=D&usg=AFQjCNFmpDedGqgmo1JPAjz904V5Rl_eEA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w

21.

[Tepekuch Bogopoaa. CBOMCTBA U MPUMEHEHHE MEPOKCUIA BOJOPOIA

22.

ALICTHJICAITUITIIIOBAS KMCIOTa. ACKOpOMHOBAs KMCIIOTa

23.

«3eeHKa» WM OpUJUTMAHTOBBIN 3€JICHBIN

24.

«MBLUIO Yy IECHOEY

25.

Caxap, KpaxmaJl, HEJIKJI03a — POACTBEHHUKHU I'NNTFOKO3bI

26.

AJIFOMUHMI: BEJIMKUMA U YYKACHBIN

217.

YKCyCHas KHCJIOTa

28.

«CoreHas Halla KU3HbY

29.

Bpen HuTpaTOB: MU} MM IIpaBa

30.

OTan BLI60pa TCMBI, IIOCTAHOBKH LICJIM, 3aJa4 UCCIICAOBAHUA .

31.

OTan BBIIBHUXKXCHUA ITUIIOTE3HI.

32.

OJTan IUIAHUPOBAHUS TMYTH JOCTHOKEHUS IIENICH HMCCIIeIOBATEIbCKUX (MPOCKTHBIX) paboT W BBIOOpA HEOOXOIUMOTO
MHCTPYMEHTapUS.

33.

JTan MpoBeACHUsT y4eOHOro HucciaeAoBaHUS (MPOEKTHOW pabOThl) C MPOMEKYTOYHBIM  KOHTPOJIEM 32 XOJ0M
BBITIOJTHEHUS] M KOPPEKIIMEH Pe3yJIbTaToB.

34.

Ortan oopmileHus, IPeACTaBICHUS (3AIMUTHI) IPOYKTa MPOSKTHON PabOThHI

Cnucok MCnoJib3yeMbIX MCTOUHHKOB

CnHcoxk OCHOBHOH JHTEepaTyphl:

1.
2.
3.
4.

Xumunueckas sunukiaoneaus. T 1. M., 1988 r.

Kykymkun FO.H. «Xumus Bokpyr Hac», M. Beicias mkosna, 2018 r..

B.1. Ky3HenoB «XuMus Ha IOPOre HOBOTO ThICAYENeTHs», «Xumus B mkone» Ne 1, 2017.
A M. KOnuH u gpyrue. «Xumus ansg Bacy. M. «Xumusn2002.

Cnmcok JjurTeparypbl AJIsl YUYMTEJ:

oakrwdE

O.C. I'abpuensn, I'.I". JIsicoBa «HacTonpHast KHUra yuuTens Xumun». , JIpoda, 2017.

Amuk6eposa JI.YO. 3annmatensHas xumust. Kaura as yganmxcsi, yaurteneit u pogurenein. M.: ACT-ITPECC, 2017,

K.A. MakapoB «Xumus u 310poBbe». M. «IIpocsemenune».2005.

[O.H. KopotsieBa « XUMHYECKHE CATOHBI KPacoTh». «XUMHUs B mkose». Ne 1.2005 r.

Ckypuxun .M., Heuaes A.Il. Bece o numie ¢ Touku 3peHust xumuka. Crpas.uznanue. M.:Beicmas mkomna, 2009
AxmertoB M. A., 3oposa E.}O. OOyueHnne xuMuu Kak Mporiecc pa3BuTus
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7. MO3HaBaTENbHBIX cTpateruit yuanuxcs [Tekct]/ AxmeroB M. A., 3oposa E.}0.// Hayka u mikona.- 2015.- Ne 2.- C.81-87

8. Jlazape B. C. IlpoekTHas AeSITeNbHOCTH B IIKOJE: HEUCHONb3yemble Bo3MmoxHocTH [Tekct]/ Jlazaper B. C. //Bompocsr
obpazoBanms. — 2015.- Ne 3.-C. 292-307.

9. Boponnos A. IIpoektHas 3amaqa [DnekTpoHHbIN pecypc] / Boponmos A. - XKypnan «HaganpHas mkomnay.- 2007.- Ne 6. — Pexum
noctyma: http://nsc.1september.ru/article.php?id=200700608

10. Beenenue B HanorexHonoruu. Xumus [Tekct]/ yaeOHOe mocobue mis yuyammxcs 10 — 11 kimaccos/ moa penakimein AxmeToBa
M.A. - CII6: obpasoBarenbHblii IeHTp «Yuactuey, O6pa3zoBarenbHbie mpoekTsl, 2011 — 108 c. (cepus Hanomkosna)

11.  Ta6puensu O.C., Octpoymos W.I'. IIponeaeBtuyeckuii kypc «Crapt B xumuto»/ I'abpuensa O.C.- XKypnan «Xumust B IIKOJE».-
2005.- Ne 8.- C. 19-26

12. Tony6 T'.B., Ilepensiruna E.A., UypakoBa O.B. OcHOBBI NPOEKTHOH AEATENBHOCTH HIKOJBHHUKA: METOIUYECKOE TOCOOHe I10

MpernojaBaHuIo Kypca (¢ HUCIoIb30BaHHeM TeTpajel Ha neuaTHoi ocHoBe)/ [lon penakuueii nmpodeccopa E.f.Korana. - Camapa: U3narenscTBo
«YuebHas nutepatypay, Uznarenbckuil 1om «Penopoy. 2006. — 224 c.

Cnmcok Jureparypbl AJs1 00y4arOIMXCH:

1. B.A. BoittoBuu «Xumus B 0bITy». M. «3Hanue». 2000.

2 «OHIMKIIONEINYECKUI ciIoBaph 10HOTO xuMuka» M. «llenarorukay, 2002.

3. Opyaury, Xumust — M. 000 «T]l «M3natenbctBo Mup kauru»y, 2018.

4, Amuk6epona JI.FO. 3anumarensnaas xumusi. Kuura i ydanmxces, yuutened u poaureneit. M.: ACT-TIPECC, 2017;

5 Mup xumun. 3anumarensHbie pacckasbl 0 xumud. Coct. FO.U.Cmuphuos. CII6.: «MuM-Dxkcopecey, 1995.
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