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IHosicHuTEeNLHAA 3aNIUCKA

PaGouas nporpamma o BHEypOUHOH AEATEIBHOCTH JJIs1 8 KJIACCOB COCTaBJICHA B
cootBeTcTBUM ¢ TpedboBaHusIMU POIT u OI'OC:

1. JlanHas mporpamMma siBJISIETCS TPOrpaMMON OOIIEUHTEIIEKTyIbHON
HarpasieHHOCTU. [Iporpamma noctpoeHa Ha CIeAyOMMX TPUHIUIAX:

- [IpuHuun HaydHOCTH (3HaHUSI OCHOBAHBI HA OOBEKTUBHBIX HAYUHBIX (haKTax).

- HpI/IHHI/IH MHoCJCA0BAaTCIbHOCTH U CUCTCMATHYHOCTH (o6yquHe OT IIPOCTOI'O K
CI0KHOMY, «OT HC3HAHUS K 3HAHHUIO, OT HCYMCHUS K YMGHI/IIO»).

- [IpyHIMT HATJSITHOCTH (OCYIIECTBIICHHUE CBSI3M MEKYy KOHKPETHBIM U
a0CTPaKTHBIM).

- [IpuHIUIT OCMBICIEHHOCTH (TIEPEHOC UMEIOIINXCS 3HAHUM B HOBYIO CUTYAIIHIO).
- [IpuHIUTT CO3HATENHHOCTH U aKTUBHOCTH (IIPUMEHEHHE 3HaHUM Ha MPaKTUKE).

AKTyaJIbHOCTb IPOTpaMMBbl 00YCIIOBJIEHA TEM, UTO B Y4EOHOM ILJIaHE MPEAMETY
«XUMHUS» OTBEJEHO BCEro 2 yaca B HeJleto (8 Kiacc), 4To 1aeT BO3MOKHOCTb
c(opMUPOBATH y ydaIIUXCsl UMb 0a30BbI€ 3HAHUS 110 TpeAMETY. B Toxe BpeMs
BO3pacT §-ro Kjacca sBJISETCS BaXKHBIM JUJIsl POPECCHOHATBHOTO
CaMOONPEAEIICHUS IIKOIbHUKOB. BO3MOKHO, YTO MPOCHYBIINICS UHTEPEC K
XUMHH MOXKET MEePepacTu B OYIyIIYIO IPOdeccuio.

AKTyaJIbHOCTh JAHHOM MPOTrpaMMbl COCTOUT B U TOM, YTO OHA HE TOJIBKO JIa€T
BOCITUTAHHUKAM MPAKTUYECKUE YMEHUS U HABBIKU, (POPMUPYET HAYATBHBIHN OIBIT
TBOPUYECKOU JIEATETbHOCTH, HO U pa3BUBAET UHTEPEC OOYYAIOIIErocs K
AKCIIEPUMEHTY, HAYYHOMY MTOUCKY, CIOCOOCTBYET CAMOONPEIEICHUIO YUAIIUXCH,
OCO3HAaHHOMY BbIOOpPY npodeccuu. Yyaiuecs CMOTyT Ha MPaKTUKE UCTOIb30BaTh
CBOM 3HAHUS HA YPOKaX XUMUU U B OBITY.

ITegarornyeckas 11€51€c000Pa3HOCTh 3aKJIIOYAETCS B TOM, 4TO 0a30BBI KypC
HIKOJIbHOW MTPOrpamMMbl MMPEAYCMATPUBAET MIPAKTUYECKHE PAOOTHI, HO UX SIBHO
HEJ0CTATOYHO, YTOOBI 3aMHTEPECOBATH YUAIIUXCA B CAMOCTOSI TEILHOM
NPUOOPETEHNHN TEOPETUUECKUX 3HAHUN U IPAKTUYECKUX YMEHHUM U HaBBIKOB. {7151
3TOrO B Kypc «IlepBbie maru B XuMUM» BKIIOYEHBI HauboJiee IpKue, HarJsIHbIE,
MHTPUTYIOLME SKCIIEPUMEHTHI, CIIOCOOHBIE YBJIEYb U 3aMHTEPECOBAThH yUaLIUXCS
MIPAKTUYECKON HAYKOW XUMHEM.

B pamkax HanmoHanpHOTO MpoekTa «O0pa3oBaHue» CO3aHUE IIEHTPa
€CTECTBEHHO-HAYYHON HampaBlIeHHOCTH « Touka pocTay MO3BOJIMIO BHEAPUTH B
nporpaMmy nuQpoByro J1a00pPaTOPHIO M KAa4eCTBEHHO M3MEHHUTH MPOIIECC
0Oy4YeHUsI XUMUH.

KonnuecTBeHHBIE SKCIIEPUMEHTHI MO3BOJIAT MOJIy4aTh TOCTOBEPHYIO HHPOPMAITUIO
0 MPOTEKAHUU TE€X WA MHBIX XUMUYECKHUX Tpoleccax, O CBOMcTBax BemecTB. Ha



OCHOBC ITOJIYUYCHHBIX 3KCIICPUMCHTAJIbHBIX JTAHHBIX o6yqaeMLIe CMOr'yT
CaMOCTOATCIIbPHO ACJIaTh BBIBOJBI, O606HlaTB PE3YJIbTAThI, BLIABIIATH
3dKOHOMCPHOCTH, YTO OJHO3HAYHO 6yz{eT CITOCOOCTBOBATH ITOBBIIIICHHIO
MOTHBalluH 06y‘I€HI/I$I MKOJIbHUKOB.

L{enp mporpaMmsl:

@opMHUPOBAHUE Y YUALIMXCS HAYYHBIX MPEACTABICHUN O XUMHUH B ITIOBCETHEBHOMN
KU3HU YeJIOBEeKa uepe3 MpoOykAeHNE HHTepeca U pa3BUTHE MPO(HeCcCHOHATBHBIX
CKJIOHHOCTEH K MPEIMETY XUMHSL.

3amaun:

OO6pa3zoBartebHbBIE:

. PaCIIMPUTH KPYTO30p yUaITUXCsl O MUPE BEIICCTB;

. HCITOJIB30BaTh TEOPETUICCKUEC 3HAHUS TI0 XUMHUH Ha TIPAKTHKE;

. O0Oy4HTh TEXHUKE 0€30MMaCHOCTH TIPH BBHITTOJTHCHUN XUMHUYECKUX PEAKIINL;
. c(hopMHUPOBATh HABBIKU BBIMOJHEHHS IIPOEKTOB ¢ Hctoiab3oBanueM KT u

U poBOro 00OpyAOBAHMUS;

. BBISIBUTh TBOPYECKH OJIAPEHHBIX OOYYAIOIINXCS U TTIOMOYb UM TIPOSIBUTH
ceosl.

PazBuBatomue:

. CIOCOOCTBOBATh PA3BUTHUIO TBOPUYECKUX CIIOCOOHOCTEN 00yYaromuxcs;

. dbopmupoBath UKT-koMIeTeHTHOCTH;

BocnurarenbHbie:

. BOCIHUTATh CAMOCTOSITEILHOCTD MPH BBITOTHEHUH PA0OTHI;

. BOCIHUTATh YYBCTBO B3aMMOIIOMOIIH, KOJUIEKTUBU3MA, YMEHUE PaboTaTh B

KOMaHAC, BOCIIMTATb YYBCTBO JIMYHON OTBETCTBECHHOCTH.

CBs13b coiepKaHus MPOTrPaMMbl BHEYPOUHOU JAEATENBHOCTU € y4€OHBIMU
IPEAMETAMH:

Kypc BHEYpOUHOU AeTETHPHOCTH UIECHHO U COAEPKATENBHO CBSA3aH C 0a30BBIM
KYPCOM XMMHUH U TIO3BOJISIET MOJECPKUBATH B3AUMOCBS3b TEOPUU U NPAKTUKH,
dbopMUpYET YCTOWUNBYIO TOTPEOHOCTh MPUMEHSI T MMOJYyUYCHHBIC 3HAHUSI U HABBIKU
B IOBCEIHEBHOM KHU3HHU.

[Iporpamma mocTpoeHa Ha OCHOBE MEXIIPEIMETHON WHTErpaliuu ¢ (U3UKOMH,
MaTEeMaTHUKOW, OMOJIOTUEH U JPYTUMHU €CTECTBEHHO-HAYYHBIMH TPEAMETaAMHU.

Oco0eHHOCTH pean3aliui IpOorpaMMBbl:



Bo3spact o0yyaromuxcsi:

[TporpamMmMa opueHTHpOBaHA Ha BOCIUTAHHUKOB B Bo3pacTe 13-14 net Ge3
CIEHUAIBHON ITOJArOTOBKH.

DOopMBI 3aHATHM:

B 06pa3zoBaTenbHOM MPOIIECCE UCTIONB3YIOTCS pa3IMUHbIE (POPMBI
MIPOBEICHUS 3aHSATHUS:

. Oecenbl;

. JICKIINH;

. CEMUHAPBHI;

. IPAKTUYECKOE 3aHATHE;

. XUMUYECKUN IKCTIEPUMEHT;

. paboTa Ha KOMITbIOTEPE;

. AKCKYpCHH;

. BBITIOJIHEHUE U 3aIUTa TPOEKTOB.

Pexxum npoBeneHusi: 68 4acoB B rof - 2 pasza B Heaento. Bee 3ansaTus no
BHEYPOUHOU JIESITEIBHOCTH MPOBOIATCS MOCIE BCEX YPOKOB OCHOBHOTO
pacnucanusi, NpoAOKUTEILHOCTh COOTBETCTBYET pekomeHaanusam CanlluH, T. e.
40 MUHYT.

MecTo npoBefieHus1:  3aHATUSA MPOBOJAATCS B Y4COHOM KaOMHETE XUMUMU.

3nopoBbecOeperaronias opraHu3aiys 00pa3oBaTeILHOTO Mpoliecca Mpenoaaraet
UCTIONIb30BaHue GOpM M METOAOB 00YUEHHUS, aICKBATHBIX BO3PACTHBIM
BO3MOXKHOCTSIM IIKOJIbHUKA: MPAKTUYECKUE PaOOThI, SKCIIEPUMEHTHI B OECE/IbI.

Bunpl gestenbHOCTH: TpeaycMOTpeHbl TeopeTnyeckue (404.) u mpakTuyeckue
3aHATUA (284.).

[Tnanupyembie pe3yabTaThl OCBOEHHUS 00YyJarONUMUCS MTPOTrpaMMbl (BHEYUEOHOI)
BHEYPOUYHOMU 1€ TEIIBHOCTH

JIMYHOCTHBIC PE3YyJIbTAThI:

- 0CO3HaBaTb CAMHCTBO U LNCJIIOCTHOCTL OKPYKAIOIICTO MHUPAa, BOSMOKHOCTH
€ro MO03HaBaeMOCTH M OOBSICHUMOCTH Ha OCHOBE )IOCTI/I)KGHI/Iﬁ HAayKH,



- IOCTCIICHHO BLICTPANBATDH CcOOCTBEHHOE HEJIOCTHOC MUPOBO33PCHUC:!
0CO3HaBAaThb l'IOTp€6HOCTI> N TOTOBHOCTDH K CaMOO6p8.30BaHI/IIO, B TOM 4YHUCJIC U B
PpaMKax CaMOCTOSITCJIbHOM ACATCIIBHOCTH BHC IIIKOJIBI,

- OIICHWBATh )KM3HECHHBIE CUTYAIlMH ¢ TOYKH 3peHUs Oe30macHoro oopasa
JKA3HU U COXPAHEHUS 3I0POBBSI;

- OLICHUBATb AKOJIOTUYCCKUHU PHUCK B3aMOOTHOIIICHUH YEJIOBEKA U IIPpUPOJbI.

- (opMUPOBATH HKOJIOTUYECKOE MBIIIJIECHUE: YMEHUE OLIEHUBAThH CBOIO
JEeATEIbHOCTD U MOCTYIIKU APYTHX JHOJEH C TOUKU 3PEHUS COXPAaHECHHUS
OKPY’KaIOILEH CPelbl - TapaHTa KU3HU U OJ1aronoayyus JIIoAeH Ha 3eMile.

MeTtanpeaMeTHBIMU pe3ysibTaTaMy U3ydeHus Kypcea «llepBbie maru B XuMum»
ABJIIETCS] (POPMUPOBAHUE YHUBEPCATIbHBIX yueOHbIX nericTBuit (Y'Y ).

Perynsarususie YV /I:

- CaMOCTOSTENIbHO OOHAPYKUBATh U POPMYIHPOBATH yUeOHYIO TPOOIEMY,
OTIPENEIATH 1IeJIb yUeOHOU AESITEbHOCTH;

- BBIJIBUTATh BEPCUU PEIICHUS MPOOJIEMbI, 0OCO3HABATh KOHEUYHBIN pe3yJIbTaT,
BBIOMPATh U3 MPEIJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEJICTBA JOCTHXKCHUS
1ICIIH;

- OCYUIECTBJIATH LEeJeNoJaraHie, BKJI04Yasi IOCTAHOBKY HOBBIX IIE€JIEH,
npeoOpa3zoBaHue MPAKTUYECKOM 33]a4M B TIO3HABATEIbHYIO;

- COCTaBJISITh (MHIMBUIYATIbHO UM B TPYIIIE) MJIaH PEIICHUS MPOOJIEMBI;

- paboTas 1o TUTaHy, CBEPATh CBOU JSUCTBUS C LIETBIO U, TIPH
HEO0OXOIMMOCTH, UCTIPABIIATH OIIMOKH CAMOCTOSTEIIBHO;

- YUYUTBIBATH PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAUHALIMU PA3JIUUHBIX
MO3ULIAN B COTPYAHUYECTBE;

- B JIMAJIOTE C YUYUTEJIEM COBEPUIEHCTBOBATH CAMOCTOSITENIbHO BhIpa0OOTaHHbBIE
KPUTEPHUH OLICHKHU.

ITo3naBarenbHbie Y VY /1!

- aHAJIN3UPOBaTh, CPABHUBATH, KIaCCU(PUIIUPOBATH U 00001aTh (haKTHl U
SIBJICHUSI. BBISIBIISITS MPUYUHBI B CIICACTBUS IPOCTHIX SBICHHM.

- OCYIIECTBJISTh CPaBHEHHUE, KIACCU(UKAITUIO, CAMOCTOSITEIIbHO BhIOUpast
OCHOBAHUS U KPUTEPUM JJISI YKA3aHHBIX JIOTUYECKUX OTNEPALIHL;

- CTPOUTD JIOTHUICCKOC PACCYKACHUC, BKIIIOYAIOIICC YCTAHOBJICHHUC
IMPUINHHO-CJIICACTBCHHBIX CBSI3CH.



- CO3/1aBaTh CXEMATUYECKUE MOJENH C BbIJICIICHUEM CYIIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

- COCTAaBJIATH TC3UCHI, PA3JIMIHBLIC BUAbI IIJIAHOB (HpOCTBIX, CJIOKHBIX U T.H.).

- peoOpa3oBEIBaTh MH()OPMAITUIO U3 OJTHOTO BUA B APYroH (TabiauIry B
TEKCT U TIp.).

- YMCTb ONPCACIIATE BO3MOKHBIC HCTOYHUKHU H€O6XOI[I/IMBIX CBCI[GHPIﬁ,
IMPONU3BOJUTH ITOUCK I/IH(l)OpMaHI/II/I, AHAJIM3UPOBATh U OICHUBATb eé
AO0CTOBCPHOCTD.

- O606HlaTL MMOHATHA - OCYHICCTBIIATH JIOTHYCCKYIO OIICpAlIHIO IICPCXOoga OT
MTOHSTHI ¢ MEHBIITUM 00BEMOM ITOHATHSIM C OOJIBIITUM O6’I>€MOM;

- CTPOUTD JIOTHYCCKUC PACCYKACHUA, BKIIIOYAIOIIHNEC YCTAHOBJICHUC
IMPUYINHHO-CJIICACTBCHHBIX CBSI3CH.

- OOBSICHSTH SIBJICHUS, IIPOIIECCHI, CBSI3U U OTHOIICHUS, BBISIBISIEMBIC B XOIC
HCCIICIOBAHUSI, OCYIIECTBIIATEH BEIOOP Hanbosee 3 (HEKTUBHBIX CIIOCOOOB PEIICHUS
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX yCIIOBHIA.

Kommynukatususie YV /I

- yMeTh (OPMYIUPOBATh COOCTBEHHOE MHEHUE U MO3UIUIO, apT'YMEHTUPOBATh
€€ U KOOPAMHUPOBATH €€ C MO3ULMU APTHEPOB B COTPYAHUUECTBE MPU BHIPAOOTKE
OOLIEro peleHrs B COBMECTHOM JESATENbHOCTH;

- 0TOOpaXkaTh B peUU COJIEpPKaHNE COBEPIIAEMbIX JIEHCTBUH, KaK B opMe
I'POMKOM COIMAIM3UPOBAHHON PeuH, Tak U B (popMe BHYTPEHHEN peyun;

- yYMETh apTYMEHTUPOBATH CBOIO TOUKY 3PEHHUS;

- YMETh OCYIICCTBIIATH B3aMMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYIHUYCCTBE
HEOOXOIMMYIO B3aUMOIIOMOIIIb;

- yMeTh paboTaTh B IPyMIIe - YCTAaHABIUBATH paboune OTHOIICHMUS,
3 PEeKTUBHO COTPYHUYATH U CIIOCOOCTBOBATH MPOYKTUBHON KOOIEPAIIUH.

[IpenMeTHBIMU pe3yJIbTaTAMU U3YUYEHHUSI IPEIMETA SBIAIOTCS CIEAYIOLINE YMEHHUS:
- OCO3HAHHE POJIU BELIECTB;

- ONPENEIIATH POJIb PA3JIMYHBIX BEUIECTB B IPUPOIE U TEXHUKE;

- OOBSACHSTH POJIb BEIIECTB B UX KPYTOBOPOTE;

- PacCMOTPEHHUE XUMHUUYECKUX MTPOLIECCOB;

- MCIIOJIH30BaTh 3HAHMSI XUMHUHU TIPU COOJTIOICHUH TIPABUII UCTIOIB30BAHMUS
OBITOBBIX XUMUYECKUX TPETIapaTOB;



— pa3nuuaTh ONacHble U 0e30IacHbIE BELECTBA;
- IIPUBOJUTH IPUMEPHI XUMUYECKUX MPOLIECCOB B IPUPOJE;

- HaXOJUTh YCPThI, CBUACTCIbCTBYIOIIUC 00 O6HII/IX IMPU3HaAKAX XUMHUYICCKUX
MMpoIcCCOB U UX PA3IINIUAX,

HCII0JIb30BAHUE XMMUYCCKUX 3HAHUU B 6I>ITy;

OOBACHATH 3HAUCHUE BCHICCTB B )KU3HH U XO3S1CTBE YCJIOBCKA,

OOBSICHATH MHP C TOYKH 3pCHUA XUMHWH,

dbopMHUpOBaTH MIPEACTABICHUS O OyyIeM MpodheCCHOHAITBHOM BEIOOPE.

Kpome Toro, 3aHsTHst TpU3BaHbI MPOOYAUTD Y YUAITUXCS HHTEPEC K XUMUYECKON
HayKe, CTUMYJINPOBATh NAJIbHENIIEE U3YUYEHUE XUMHUHU. XUMUYECKUE 3HAHUS,
chopMHUpPOBaHHBIE Ha 3aHATUAX, THHOPMAIIMOHHAS KYJIbTypa yUYalIuXxcs, MOTYT
OBITh UCTI0JIb30BAHBI UMM JIJIs1 PACKPBITHS PA3JIMYHBIX TTPOSIBICHUN CBSI3U XUMUU C
YKU3ZHBIO.

OcHoBaHueM JJIS BBIACIICHUA TpC6OBaHI/Iﬁ K YPOBHIO IIOATI'OTOBKH O6Y‘I&IOHH/IXC5I
BBICTYIIACT OCHOBHAA 06p330BaTGJII>HaH ImporpamMmma.

CrniocoObl ornpeeneHus pe3yabTaTUBHOCTH:

- HavanbHblid KOHTPOJIb (CEHTSAOPH) B BU/I€ BU3yaJIbHOTO HAOIIOAECHUS
nejarora 3a coOJII0JIEHUEM BOCIIUTAHHUKAMU TEXHUKHU 0€30MacHOCTH, TOBEACHUEM
Ipu paboTe C MOCIENYOINUM O0CYKIEHUEM;

- Tekyuuii KOHTPOJIb (B TEUEHUE BCEro YYEOHOTO T0/1a) B BUIE BU3YAJILHOTO
HaOJII0/ICHUS TIe[arora 3a MpoIecCcoM BBIMOTHEHUS YUAITUMUCS TPAKTUUECKUX
paboT, MPOEKTOB, UHANBUIYAIbHBIX 3aJJaHU, yYaCTHs B PEIMETHOU HEeNe
€CTECTBO3HAHUS;

- [IpomexyTOUHBIN KOHTPOJb (TEMATUUYECKUI) B BUIE NPEIMETHON
JMarHOCTUKY 3HAHMS JETbMHU MMPONJIEHHBIX TEM;

- Ntoroselit KOHTPOJIb (Mail) B BUJIE U3YUCHHS U aHAJM3a MPOIYKTOB TpyAa
ydammuxcs (mMpoeKToB; cooOIeHuil, pedepaToB), mpoliecca OpraHu3aiuu padoThl
HaJl TPOAYKTOM U TMHAMUKH JIMYHOCTHBIX U3MEHEHUMN.

@opmbl yu€Ta 3HAHUN, YMEHUM [IPU  pEANTM3ALNH [IPOTPAMMBI.
- Omnpoc;

- OO6cyxenue;

- CamocTosiTenbHas padoTa;

- TectupoBanue;



[Ipe3enTanust u 3amUTa TBOPUYECKON pabOTHI (TIPOEKTHI U JIp.).

B kon11e yueOHOTro rojja 00y4aromuiics: JOJKEH BBIMOIHUTD U 3aI[UTUTD MPOEKT.

TemaTuuyecKuil MJIAH NPOrPaMMbl BHEYPOYHOU AeATEJIbHOCTH

«[IepBbie maru B iupoByIO T1a00PaTOPUIO»

Ne| Ha3Banue Tema 3ansTHS Bceer | Teop | IIpaktn | Mcnione3yem
pazzena 0 us Ka oe
9aco o0opyoBaH
B ue
1 | Pa3pen 1. BBoanoe 3anstue
Brenenue. (24.)
Mecto xumuu B 1 JI
€CTECTBO3HAHUU «Apxumen»
2 | Pazgen 2. Bemiecrsna.
OxkcnepuMmenTans | [Ipuemsl
HbIE€ OCHOBBI oOpailieHust ¢
xumun. (164.) BEIIECTBAMHU
[IpaBuna 2 Xum.Jao,
Oe3omacHoi 1LJI
paboThI pu
MIPOBEIACHUN
AKCIEPUMEHTA
TexHuka
71a00paTOPHBIX
paborT.
HarpeBatenbHble 2 DI.IIMTKa
puOOpPHI ,CIIUPTOBKA
u Jp.
Yucteie 2 LI
BEILIECTBA, 0CO00
YHUCTHIC
BEILIECTBA.
[Tpumecu. Cmecu.
MeTtonabl 2
MO3HAHUS B
€CTEeCTBO3HAHUU
Bopa. PacTBopbl. 2 Xum.Jao,
Mopckas u LI
MpecHast BoJa.
buonornueckue

JKUIKOCTH




MaccoBas gois
pPacCTBOPEHHOTO
BEIICCTBA, UJIU
MIPOLICHTHASA
KOHIICHTpALU
BEIISCTBA B
pacTBope

Hacenuensasie n
MIEPECHILICHHBIE
pPacTBOPBI.

Paznexn 3.
3HAKOMUMCS C
MHUPOM
HAHOYACTHIL
(164.)

MonenupoBanue

Ctpoenue
BEIIIECTRA.
Pasmeps! vacTui.
Hanogactumpsl

Komnonaasie
CHUCTEMBI: TI0YBa,
TJIMHA,
MIPUPOJTHBIC BOIBI,
BO3/IyX JIbIM,
MUHEpabl, XJieo,
MOJIOKO, MacJIo,
KpoBb. .. Koytona
HbIC U UCTHHHBIC
pPacTBOPBI

LI,

XUM.J1a0

Kak cTeneHnn
M3MEILYCHHOCTH
BJIMSIET Ha OOIIYIO
TJIOIIA b
COIIPUKACAIOLINXC
sl YACTHI]

HaHooOBeKTH 1
00yCIIOBJICHHOCTD
WX YHUKATbHBIX
CBOWCTB PE3KUM
YBEJIIMUYCHUEM
TUTOMIAH
MOBEPXHOCTH
JaCTHI]

Pa3nen 4.

Hon. Bosronka




XuUMHS Ha CTPAXKE

310pOoBbs. (124.)

nona. Mox u3
anTeKn

«MapraHioBka».
[Tepmanranar
KaJIs

XuMm.1a0

Ilepekuch
BOAOpPO/IA.
CaoiicTBa
pUMEHEHNE
nepokcuaa
BOJOpOJA

ATeTHIICAIIUIIAIIO
Bas KHUCJIOTA.
AckopOuHOBas
KHCJIOTa

«3eneHkay win
OpWJLITMAHTOBBIN
3eJICHBIN

«MpbLI10
YyJAECHOE»

Pa3nen 5.
XUMUSA TULIA

Caxap, kpaxmar,
LEJUTI0JI03a —
POJCTBEHHHUKHU
TJIFOKO3BI

1

AJTIOMUHUN;
BEJIUKUU U
yKaCHBIN

YkcycHas
KHCJIOTa

«Couenas Harma
KU3HDB)

1

Bpen nutparos:
MU} WM TIpaBa

1

Pa3nen 6.
Pabora Han
MIPOCKTaMHU.

(104.)

Otan BeIOOpa
TEMBI,
MTOCTAaHOBKH IIEJIH,
3a1aq
WCCJICTOBAHMSI .

Jran
BBIIBIKECHUS
TUIIOTE3BI

1

Jran
TJIAHUPOBAHMUS

1




MyTH JOCTUKCHHUS
eiaeu
HCCIIEIOBATEIBCK
uX (IPOEKTHBIX)
paboT, BeIOOpa
HEO0XOIUMOTO
WHCTPYMEHTAPUS

Otan npoBeacHUs 2 1JI
y4eOHOTO
UCCIICTOBAHMUS
(mpoexTHOMI
paboThI) ¢
MIPOMEKYTOUHBIM
KOHTPOJIEM 3a
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Hroro 68 36 32

Conepxanue Kypca

I/IHCTPYKTa)K 110 TEXHUKE 0€3011aCHOCTH MMPOBOAWTCA HA KAXIOM 3aHATUHN IICPCI
IMPOBCACHUCM SKCIICPUMCHTA.

2. Bsenenue

1.BBoHOE 3aHsTHE. 3HAKOMCTBO yUYaIIUXCSl C HOBBIM YU4€OHBIM KypCOM BO
BHEYPOUYHOU JIESITEIIBHOCTH.

2.MecTo XMMHUU B €CTECTBO3HAHUU. 3apOKICHUE XUMUU Kak HayKu. CBsI3b XUMUU
C IIPAKTUYECKOMN KH3HbIO YETIOBEKA.

[IpakTrueckas 4acTs.

Co3znanue 1mo3HaBaTeNbHbIX KPOCCBOPAOB U JPYTMX UHTEPAKTUBHBIX YIPAXKHEHUN
Ha LearningAps.org unu MyTest.




3. DKCIEepUMEHTaIbHbIE OCHOBBI XUMUHU
Bemectsa. [Ipuembl 0OpaiiieHus ¢ BelecTBaMHu.

N3ydeHne npaBuil TEXHUKH 0€30I1aCHOCTH, IPEAYIPEKIAIONIMX U 3alpelatonX
3HakoB. [IepBas momomis. [IpoTrBONOKApHBIE CPEACTBA 3ALUTHI.

3HAKOMCTBO C BEILIECTBAMH, BCTPEUAIOIIUMHUCA B OBITY: HOJHASI HACTOMKA, MEIb,
QIFOMUHUM, COJIb, TUIIEBAs COJNA, JUMOHHAS KHCIIOTA, YKCyCHasl KUCIIOTa, BOJA,
MeAHbIN Kynopoc. OTindue BemecTB o (PU3MUECKUM CBOMCTBAM: arperaTHoe
COCTOSIHME, IIBET, 3alaX, BKYC, paCTBOPUMOCTG. [IpaBuna XpaHeHHs BELIECTB B
nabopaTopuu. TOKCUYHOCTD BELIECTB ISl )KMBBIX OPraHU3MOB ONIPENEISAETCA UX
XUMHYECKUMH CBOMCTBaMH, UX CIIOCOOHOCTHIO BCTYNATh B XUMUYECKUE PEAKIIHH.
[IposiBIEHNS] TOKCUYHBIX BEIIECTB Y YEIOBEKA: XUMUYECKUI OKOT, pa3IpakeHHe
CJIIM3UCTBIX 000JI0YEK, KaTap AbIXaTEIbHBIX MYTEH, aNIEPrUYECKUE PEAKIUH,
OCTpBIE JEPMATUTHI, KAHIIEPOTEHHOE JENUCTBUE, IOPAKEHUS OPraHOB,
BO3MO>KHOCTb JIETaJIbHBIX UCX00B. [IpaBuiia otOopa BemiecTs (TBEpAbIE,
HOPOILKOOOpa3HbIe, KUJIKHE, BOAHBIE paCTBOPbI, 0C0O00€ BHUMaHKE — paboTa
TOJIKO C MaJILIMK 00b€MaMU BELIECTB).

Tect Ha ocHOBe 3agaHuit U3 otkpbiToro 6anka GUIIN (pazaen «Metoibl
MTO3HAHUS)

[IpaBuiia Ge3omacHO# pabOTHI IPU NPOBEACHUU IKCIIEPUMEHTA. TeXHUKa
71a00paTOPHBIX PadOT.

3HAKOMCTBO C JJAOOPATOPHBIM 000PYIOBAHUEM: CTEKIISIHHAS ITOCYa (XUMUYECKHE
CTaKaHbl, KOJIObI, BODOHKH, JICJIUTEIbHBIE BOPOHKH, MEPHAS MOCY/Aa), BECHI,
IITaTUBBI JIJIs1 IPOOUPOK U MPUOOPOB, HATPEBATENbHBIN NPUOOP-CIUPTOBKA,
bapdoposas nocyaa (BeInapuBaTeIbHbIE YAIIKW, TUTIIU, CTYIIKH, IINATEIN) U JIp.

be3onacHas pabota co cTeksioM, TpoOKaMu (IIEMOHCTPALUSI PE3KU CTEKIISTHHBIX
TpyOOK, X HarpeBaHus sl ©U3MEHEHUS (POPMBI).

[IpakTrueckas 4acTh.

Co6opka npudopa 115 moiyueHust razoB. [IpoBepka Ha TepMETUYHOCTbD.
3akperuieHne ero Ha mratuBe. PucyHnok mpubdopa npu nomoinu tpadapera.

HarpesarenbHbie mpuOOpHI.

Cnuproska. ['azoBas ropenka. [Tnutka. Boasnas 6ans. Haznauenue
HarpeBaTesIbHbIX MPUOOPOB.

N3yyeHnne CnupTOBKHU: COCTABHBIC YACTH U MX (DYHKIIHSL.

["oprouee TOMIMBO AJI CIIUPTOBOK: ATHIIOBBIN cUPT. OCOOEHHOCTH PEAKIINH
rOpeHusi: BbleseHue Tera u ceeta. Cyxoe roproyee



[IpaBuna HarpeBanusi MPOOUPOK C BOAHBIMU PACTBOPAMH (IIPEABAPUTEIBHBIN
IIPOTrpeB BCel TOBEPXHOCTH, 00S3aTENbHBIN HAKIOH POOUPKU, OTBEPCTHE
MPOOHPKH «OT ceOs1», 3aKperyieHre JepKaTesst IPOOUPKH ).

Hcnonb30BaHue TUTIIEN TPU MTPOKAIMBAHUY BenlecTB. HazHaueHune onepaunu
MPOKAIMBAHUSL.

[IpakT4eckas 4acTsb.
N3yuyenue muiameHu. PUCYHOK IITaMEHH.

COopka npubopa J1si BeIMapUBaHUS COMU (KOJIBIIO HA IITATHUB, BhIMTAPUBATENbHAS
Jarka, BOJHBIN pacTBOP COJIM, CIIUPTOBKA). PUCYHOK mprbopa mpu moMomu
Tpadapera.

Yucteie BCIICCTBA, 0Cc000 YHCTBIC BCIICCTBA. HpI/IMGCI/I. Cwmecu. CriocoOBI OYUCTKH
BCIICCTB OT HpHMCCGﬁ " pa3aCIICHUA CMeEcCeH. (DI/IJIBTPOBaHI/IG. HGPGFOHKa.
KpI/ICTaJ]HI/I3aHI/IH. PaSIIeJIGHI/IC C IIOMOIIIBIO MAaruHuTa, ,Z[GHHTGJILHOP'I BOPOHKH

[TpakTHueckas 4acTh.
1 BapuaHT: cMeCh PEYHOIO MEcKa U caxapa.
2 BapHaHT: CMECh PEYHOI'0 MECKA U IOBAPEHHOM COJIU.

CocTaBUTh cXeMy MOCIEA0BATEIILHOCTH orepaluii (pacTBopeHue, GUibTpoBaHUe,
BbInapuBanue). CpaBHUTH U OOCYAUTH PE3yJIbTaThl IBYX BapuaHTOB. OOpaTUTh
BHHUMAaHHE Ha CMECh caxapa M rnecka (y HeKOTOPbIX YalllKh MOKPBUIUCH
KOPUYHEBOM Maccoi), Ha BAYKHOCTh YCJIIOBHM MPOBEJCHUS HKCIIEPUMEHTA, B
JTAHHOM CJIy4ae Ha CBOEBPEMEHHOE NIPEKpallleHHE HarpeBa.

Mertoabl 103HaHKS B €CTECTBO3HAHUMU.
Hab6mronenue. Dxcniepument. MonenupoBaHue.

VYcoBus npoBeaeHNs HA0MIOAEHNU KaK OCHOBHOT'O METO0/1a IO3HAHMSL.
MBICAUTENBHBIN U PEATBHBIA KCIIEPUMEHT. Y HUBEPCAJIbHBIE 3HAHUS
YeJI0BEeUeCTBAa Ha OCHOBE HaOo1eHus. PU3NUEeCcKre U XUMUYECKUE SIBJICHUS.

[IpakTueckas 4acTsb.

BpoyHoBckoe nBHXkeHHE 110 MUKpOcKonoM. OOHapyXeHHUE KHupa B CEMEHaxX
nojacoiaHeuHnka. O0HapyxeHue kpaxmaina B kaprodene. OOHapyKeHHe
YIIIEKUCIIOTO Ta3a B BBIABIXaeMOM Bo3ayxe. JlobaBnenne IMMOHHON KUCIOTHI B
yait. OpopmiieHue paboThI.

HasBanue onsita Kaxk Beimonusiin - Yto HaOmrogamu



OO6paTuTh BHUMAHKE HA MPAKTUYECKHUE 3aJJaHUS POILIBIX 3aHATUM.
AKIIEHTUPOBATh, YTO METO HAOJIO/IEHNS — OCHOBHOM METO/I TO3HAHMUSI.

Bopa. PactBopsl. Mopckas u ipecHast Bojia. buonoruueckue suJIKOCTU: KPOBb,
auMda, KIETOUHBIN COK. DKOJIOTHYECKHUE MTPOOIEMbI BOJBI. DIEKTPOIIPOBOAHOCTh
KaK CBOMCTBO pacTBOPOB 3JIEKTPOJIUTOB (MpaBuia 0€30MaCHOCTH C
AIEKTPOIIPHUOOpAMH).

[IpakT4eckas 4acTsb.

OmpeneneHne ¢ MOMOMIBIO AIEKTPOIPOBOAHOCTH PACTBOPOB: B KAKOM
XUMHYECKOM CTaKaHEe HaXOJUTCS JUCTUUIMPOBAaHHAS Bojaa. JlaHBI TpU pacTBOpa:
pacTBOp OBAPEHHOM COJIM, PACTBOP caxapa, JUCTULINPOBAHHAS BOJIA.
Odopmiierne pabOTHI.

HasBanue pactBopa Yrto Habmomaem (3aropaeTcs JaMIIO4YKa U HET)

Kak PaCIIO3HATh: B KAKOM CTAKAHC — TUCTUIINIMPOBAHHAS BOJ4d K paCTBOP Caxapa.
I[OJDKHI)I IIpCAJIOKUTL ABa criocoba: OpFaHOJIeHTI/ILIGCKI/Iﬁ " BBIIIApUBAHHC.

ITpoekt «M3roToBieHne caMoAeNbHOI0 IpUOOpa AJIs UCCIIEJOBAHUS
JIEKTPONPOBOTHOCTH PACTBOPOB»

MaccoBast J10Jis1 paCTBOPCHHOT'O BEIIICCTBA, UIIH MTPOLICHTHAS KOHIICHTPALHSI
BEIIECTBA B PaCTBOPE.

B3semmBanue. PaznoBecsl. HaBecka. MepHas nocya (MepHbI€ CTaKaHbl, KOJIOBI,
UUJIUHAPHI).

[IpakTrueckas 4acTb.
[IpuroroBiieHME pacTBOPOB ITOBAPEHHOM COJIM 3aJaHHOW KOHLIEHTPALUH.

[IpuroroBiieHNE MIXAITYYETO HAMUTKA U3 MUIIEBOM CO/IbI, TIUMOHHON KUCJIOTHI,
caxapa 1 aCKOpOMHOBOM KUCIIOTHI: KaXK1as Tpy1ra onpeieseT KOJIMIeCTBO
BEILIECTB Ha CBOE ycMoTpeHue. CpaBHEHUE U 00CYKICHUE TPUTOTOBIEHHBIX
HAIMTKOB C T.3p. BKYyca, ¢pukcaimu Habmo1aeMbix 3 GekToB, pacueToB Uiu
BBITIOJTHEHHUS «HA I1a30K», SKCIEPUMEHTAIbHON KYJIbTYPHI.

HaCI::IH_IeHHBIC N ICPCCBINCHHBIC PACTBOPLI.

Metonuka BeIpanmBaHusa KpuctauioB. Monokpuctami. Kpucraumueckue apy3sl.
YTo Takoe «3aTpaBKay.

JleMoHcTpanus IepECHIIEHHOTO pacTBOpA alleTaTa HaTPUs.

[IpakTrueckas 4acTb.



HpI/IFOTOBHeHI/Ie HACBINICHHBIX U IICPCCHIIICHHBIX PACTBOPOB. HpI/IFOTOBHCHI/Ie
BOJIHBIX paCTBOPOB MCIHOT'O KYIIOPOCaA, XJIOpUAa HATPUA, CaxXapO3bl AJIA
BhIpalllUBaAHUA KPUCTAJIJIOB. BI)IpaHII/IBaHI/Ie KpHUCTAJIJIOB U3 pacTBOpPa KaMEHHOU
COJIn 1 HO,ZII/IpOBaHHOﬁ COJIM: CCTh JIM pa3HHLIA. HO‘ICMY AJIs1 BbIpalluBaHU S
KpUCTAJIJIOB KaMCHHAasA COJIb JIy4lIC, YeM NOAUPOBAHHA. HOJ'Iy‘-ICHI/IC OKpallICHHBIX
KpUCTAJIJIOB COJIM C UCITIOJIb30BAHHCM ITHIICBBIX KpaCHTeHeﬁ. BI)IpaHII/IBaHHC
KpUCTAJIJIOB MCIHOT'O KYIIOPOCa U3 BOAHO-CIIMPTOBBIX PACTBOPOB.

4. 3HAKOMMMCS C MHUPOM HAHOYACTHUIT

MonenupoBanue. Mosenu B €CTeCTBO3HAHUU (TI00YC, KapThl, PU3NIECKHUE
MOJIE€IH, OMOJIOTUYECKUE MYJISKU, KPUCTAIUIMUECKUE peleTKr). Mozaenu aToMOB U
MOJIEKYJI B XUMUH.

[IpakT4eckas 4acTsb.
N3roroBiieHre Mojiesield MOJIEKYJ U3 MOJIPYYHBIX cpeAcTB. PaboTa BOoOpakeHUsI.
\Ctpoenue BemiectBa. Pazmepsl yactuil. HaHodacTHIIbI.

[TpoexTHas 3amaya Ne 1. Kak y3HaTh npuMepHbIi€ pa3Mepbl BATAMUHHOTO JPake
«YH1eBUT», «PeBUTY», yTaKOBKH KOTOPBIX PACIOJIOKEHBI y Bac Ha CTOJax, HE
OTKpbIBasi 0aHOYEK.

[TpoektHas 3amaua Ne 2. V Bac Ha cTonax HaXoAsATCS MEPHBIA HUJIUHJIP, KOJI0a C
BOJIOM, BECHI PHIYQXKHOT'O THIIA ¢ HAOOpOM pazHoBecoB. [IpeoxuTe criocoos!
OTIpEJICIICHUS pa3MEPOB MOJIEKYJI BOJIbI (MMPAKTUUECKHUI U TEOPETHUUECKUI).

Bomnpoc: OtHOCHTCS 11 MOJIEKyJIa BObI K HaHO4YacTuaM? [loueMy BupycChI
Ha3bIBAIOT HAHOpPOOOTaMuU?

KomnouaHeie cucteMbl: MouBa, MIMHA, IPUPOIHBIE BOJBI, BO3AYX AbIM, MUHEPAJIbI,
xJ1€0, MOJIOKO, Maciio, KpoBb...Komtoniaele 1 NCTUHHBIE pacTBOPLI. OnTHYECKNE
cBoicTBa: «d(p ekt TuHRAIAY, «SIBICHUE UCKPAIIMXCS cioeBy». Komtonanele
YaCTHULBI U UX pa3Mepbl. DKcniepuMeHTabHas 3amada Ne 1. Ha cronax: nazepHas
yKa3Ka M Ja3epHbli (POHAPUK C KPACHBIM JIyUOM, JIBa XUMHUUECKUX CTaKaHa: B
OJIHOM 3aBapEHHBIN NAKETHK 4asl, B Ipyrom — yucras Boaa. [Ipomycrure myy
Ja3epHoro (oHapuka yepe3 crakaHbl. B kakom crakaHe, o-BallieMy MHEHUIO,
HaXOJUTCs KoJutonaHas cucrteMa? Ha yem OCHOBBIBaeTCs Ballle MPEANIOI0KEHHE?

DxkcnepuMeHTanbHas 3aaada Ne 2. Bam BbIJJaHbI paCTBOPHI All€TaTa CBUHILA
Pb(CH3COO)2 u nonuna xanus KI, mratus ¢ mpoOupkaMu, CiupTOBasi TOpeika,
npoOupkoaepxkatenb. B mpobupky nanerite 2 mi pactBopa Kl (BeicoToit 2 cMm) u
3arem npuieiite 2 M pactBopa Pb(CH3COO)2 . O6pasyercs xKenaTblid 0CaI0K.
Harpeiite nmpoOupky 10 pacTBOpeHHUs OcajaKa. 3aTeM OXJIaIuTe TPOOUPKY OKOJIO 2-
3 MUH ¥ IOMENIAeM B COCYJ] C XOJIOIHOM JieastHOM Booil. Uto Habmogaere? Yo
MIPOUCXOJIUT TIPU BCTPSIXUBAHUU TIPOOUPKU?



WTak, BBl TOJIEKO YTO OOHAPYKWIH PA3INIUE MEXKTY UCTUHHBIMHU PacTBOPaMHU U
KOJUTOMIHBIMH pacTBOpamMu. B mocienHux Bbl HAOMIOJaMM TIPOSIBICHHE
ontuyeckux 3¢ dexron: «adpdext Tungans» (dke. 3a1. Nel) u «saBieHue
UCKPAIIUXCS CI0eB» (IKCII. 3a71.Ne2).

Bormpoc: Kak 1oka3zars, 4T0 MBUIBHBIN PACTBOP SIBISIETCS KOJUIOMIHOW CUCTEMOM?
(ITo paccesiHuto cBeTa B pacTBOpe -KOHyC TuHmAms).

YTo MpOUCXOAUT €CIIM B MBUIBHBIN PACTBOP 100aBUTH MOBAPEHHYIO COJIb?
(ITpo3paunslii pexie pacTBOP PE3KO MYTHEET, 00Pa3yrOTCs KPYIHBIE XJIOMbS).
3HAKOMCTBO C SIBJICHUSMHU KOATYJISIIIUH U BHICAIUBAHUA.

[Ipoexkthas 3amada Ne 1./[Ba yueHHKa IPUTOTOBUIIM CMECH U3 PACTUTENBHOTO
Macja ¥ BOJIbI: T00aBUB MMOJOBUHY YaitHOM JTOXKKK Macia B 200 mut Boasl. OquH U3
HUX YTBEPKAAET, UTO MOJIYYEHHAS] CMECH ABIISETCA KOJUIOUIHBIM PACTBOPOM, a
apyrou ato orpunaer. Kro npas? CBoil OTBET MILUTFOCTPUPYWUTE CHUMKAMU Ha
MoOuisHOM Tenedone. (IIpaBel 00a yuenuka. Bee 3aBucHT 0T 0cOOEHHOCTEMH
IIPUTOTOBJIEHUs cMecH. Eciu mpocTo pasmemaTs Maciio B BOJE, TO KOHYC TuHaansa
He HaOmogaetcs. Ecin ke akTUBHO B30aIThIBaTh CMECh B TEUEHUE HEKOTOPOTO
BPEMEHH, TO CMECh MYTHEET U B TAKOM PACTBOPE XOPOILO BUJIEH KOHYC
PAaCCEesTHHOTO CBETA, TO €CTh MOSBIAIOTCS MEJIKOANUCIIEPCHBIEC YACTULIBI KaIleIeK
Macia).

BbIBO/I: KOITOMAHBIE PACTBOPHI MOKHO OOHAPYKUTH «d3(dhekT Tunnansy,
KOTOPBIN OOHAPY>KUBAETCSI, €CIIM KOJUIOUIHBIC YACTHUIIBI HE MPEBBIIIAIOT AUAMAa30H
HaHOPa3MEPOB.

MeToabl n cpeacrBsa SMIUPUIECCKOIo UCCJaea0BaHUs.

Ha MMPCABIAYIINUX 3aHATHUAX BrbI BeITIONHSIIN 9KCIICPUMCHTAJILHBIC U IIPOCKTHLIC
3aJa4du. Kaxk BbI AyMacTC, KAKMC MCTOAbI HCCIICIOBAHUS BbI HCITOJIB30BaIN?

1. HaGmonenue. 2. DxkcnepumeHT. 3. M3amepenue. 4. CpaBHeHHe

BcriomMauTe 3a1aHus1, IPOCMOTPUTE CBOM 3aIIMCH U IPOKOMMEHTUPYHUTE UX C
TOYKH 3PEHUS UCTI0JIb30BAHHBIX METOJIOB UCCIIEI0BaHUA. UeM BbI IOJIb30BAJIUCh,
YTOOBI PEUIUTH MOCTABJICHHYIO TIEPE BaMU MPOOIeMy.

[TpoexTHas 3amaya Ne 1. Haiinure, yemy paBHa IJIOTHOCTh aTFOMUHUEBOU (DOTBTH
Y MEJTHOM WJTU CTaJIbHOW OOJIBAHKU HEMPABWIBHON (DOPMBI, KOTOPHIE JIEKAT Ha
Bammx croiax. Muer o6cyxaeHue.

JIOmKHBI TPEJIOKUTD IUIAH PEIIEHUS 3TOU 3a/1a4H, ONPEICIIUTh KaKUe
HEO0OXOMMBI U3MEPUTEITTLHBIE MPUOOPHI IJIs1 PEIICHUSI TOM 3a/1a4u.

CpaBHUTH HAWICHHOE 3HAYEHHE TJIOTHOCTU AIFOMUHUS, MEU WU CTAJIA CO
CIIPAaBOYHOU BEIIMYUHOM.



Kak crenenp n3MeIbUeHHOCTH BIMSIET Ha 06111}7}0 Iomaab COIPUKACAIOIINXCS
qaCTHIl. OOBeMHBIE B3pPbIBbI HA MYKOMOJIBHOM 3aBOJIC, JPCBCCHO-CTPYIKCUHOM
MNpCaAIIPUATHH. Hoquy HEJIb3$ NCIT0JIb30BaTh OCH3UH L PO3KHIa JPOB.
BcnmoMHUTB «4TO Takoe omaab», «KCAMHULBI U3MCPCHUS ITIJIOIIAA).

[TpoexTHas 3amaga Ne 1. Y Bac Ha cTomax HaXoaATCsa Tu00 Kyouk PyOuka, mibo
MaJieHbKasl yIakoBKa caxapa-padunana. Haiiaure miuomanp nenoro Kkyouka u
oO0IIyI0 TUIOIIAAb 9 MaJIbIX KYOMKOB, U3 KOTOPBIX COCTOUT OONBIION KyOUK; WU
1eJI0M YIIaKOBKH caxapa U OOIIYIO IIIONIa/lb BCEX KYCOUKOB caxapa B yIaKOBKE.
CpaBHUTE 3HAUCHUS IJIOIIAIU 1ETIOU (PUTyphI 1 CYMMAapHOU TUIONIAM €€ YacTei?
Kakyto 3aKOHOMEpHOCTh Mbl MOKEM Ha0J101aTh?

HanooOBeKTHI 1 O6YCJ'IOBJI€HHOCTI> HNX YHUKAJIBbHBIX CBOMCTB PE3KUM YBCIIMUCHUCM
momaay IMOBCPXHOCTHU YACTUI: HAHOYACTHUIIbI, HAHOIIJICHKH, HAHOBOJIOKHA,
H&HOTpY6KI/I, HaHOIIAapUuKU, ACHAPUMCPSBI, ICOJIUTbI, KBAHTOBBIC TOYKH.

ITpoekTHas 3amgada Ne 2. Yxo0 jgocst uMmeet JiuHy 12-13 MM, a yacTuila MarHeTuTa
Fe304 — 20 um. YBenuubTe ux B 1 Musummap pa3. C kKakuMu 00bEKTaMH BbI
Terepb OyaeTe ux cpaBHUBaTh? Kakue ¢puzndeckue BeTMIHMHBI U3MEHSIOTCS TIPH
W3MEHEHUH JIMTHEWHBIX pa3MepoOB?

[TpoekTHas 3amaya Ne 3. Ckoabko ucTOB Oymaru A4 BOMAET B CTakaH 00BEMOM
100 mn?

Kaxn0i1 rpynmne BblIaHbl JIUCTBI Oymaru A4 u xumudeckue ctakanbl o0beMoM 100
mi. Kaxkmasd rpynna uieT oTBET Ha 3TOT BONIPOC.

[Ipennaraem momoIib: COMHUTE JUCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOIILIO
B OJIMH CTaKaH?

Haiinure miomaas oTaenbHOro gucta A4 v miomaas NOBEPXHOCTH XUMUYECKOTO
ctakaHa. Halimure cyMMapHyto mIomaab KOMKOB OyMaru, HaXoIsIuxcsl B
crakaHe?

I[GJ'I&IOT BBIBO/ZI: OHAa OKa3ajJaChb 3HAYNTCIIBHO OoJIbIIIE Iiomaau MMOBEPXHOCTU
CTaKaHa.

Kakum 006pa3oM MbI yBETUYMIM CYMMAapHYIO TUIOMIAh TTOBEPXHOCTH OymMaru?
(YmensbiienrnemM o0bemMa OJTHOTO JIHCTA)

HaHooOBeKThl 1 00YCIIOBIEHHOCTh MX YHUKAJIbHBIX CBOMCTB PE3KUM YBEIUYEHUEM
IIJIOIIAIN IOBEPXHOCTU YACTHUIl: HAHOYACTULIbI, HAHOIUICHKH, HAHOBOJIOKHA,
HAHOTPYOKHU, HAHOUIAPUKH, JCHIPUMEPHI, IEOJINThI, KBAHTOBbIE TOYKH.

[IpoektHas 3amaua Ne 4. HaitaguTe mioiaas CBOeH yepernHoi KOpoOKH U CpaBHUTE
€€ C IUIOIIA IbI0 TOBEPXHOCTH OOJBIINX MOJyIIapUi U YEPETHON KOPOOKH, €CIIH
S(xopa 6.1m.) = 2500 cm2 . S(u.x)=4nr2/2, roe r=C/2m.



OOpbscHeHue: 00bIas IOl OOJBIINX MOTYIIApUN OOBICHIETCS HATUYUEM
MHOT'OYHMCIICHHBIX CKJIa0K.

DKcnepuMeHTalIbHAs 3a1a9a. Ha cTonax HaxomsTcs cTaibHas KHOIIKA,
YKEJIE3HBIN TBO3/1b, KyCOYEK METHOW MPOBOJIOKH, METHASI CKPETIKa, TPaHYJIbI
ATFOMUHUSA U IUHKA, MTATUB C IPOOUPKaMH, CoJisTHast Kuciora. [lomecTture
IpeJIOKEHHBIE Tella Ha THO MPOOUPOK U J00aBHTE 3aTEM COJISTHYIO KHCIOTY
(BbICOTaA CTOJIOA KUJKOCTU MPUMEPHO 1,5¢M).

Onuirre, 4TO Bbl HAOJIIOAAETE B KAXKA0W U3 TPOOUPOK.
3HAKOMCTBO C JIEKTPOXUMHYECKUM PSAJIOM HAMPSHKEHUH METaJIOoB.

HasBanue o0bekta. Ha3Banue Merasmia, u3 KOToporo cieiad o0bekT .UTto
HaOmomaem JleBee win npaBee oTHOcUTENbHO H2 B a11/xuM psiny

BriBOZI: C KMCIIOTOM B3aUMOAEUCTBYIOT METALIBL: ..........
C KMCJIOTOM HE B3aMMOAECHUCTBYIOT METAILIBL: ........
- 3ajanue no yueoOHuky M.A. AXMeTOBa: 03HAKOMBTECh C TEKCTOM Ha ¢. 13.

- C KakuM BbI CTOJIKHYJIMCh NTpoTUBOpeuneM? Meap 1 cepedpo B HAHOCOCTOSIHUSIX
CHOCOOHBI B3aUMOJIEHCTBOBATh C KUCJIOTAMU. Y BEJIMUEHHUE TUIOIIA U [TOBEPXHOCTH
pearupyroumx 4acTUll BIUSET HE TOJbKO HA CKOPOCTh peakuuu (0ObeMHbIE
B3pbIBbI), HO U Ha XapakTep XUMHUYECKUX CBOWCTB.

[TpoekT «B nmonckax KOJJIOUIHBIX PACTBOPOBY
5. XUMUS Ha CTPAXKE 310POBBA.

1710)1. Bosronka rona. I710)1 W3 allTEKU.
[IpakTueckas 4acTsb.

M3roroBieHre MoiesId MOJISKYJIbI Hola. DJIeKTpOoHHas, Tpadudeckas ¢popmyia
nona

[TpoekT «OOHapykeHHUEe KpaxMasa B IPOAYKTaX MUTAHUS.

«MaprannoBkay. [lepmanranat kanus. Maprasen v €ro CTeneHu OKUCICHUS
[IpakTrueckas 4acTb.

OmnpeneneHne MaccoBOM JT0IM KUCIIOPO/Ia B MOJIEKYJIE IEpMaHTraHaTa KaJiusl.

PacyeTr 0THOCUTENIBHOM TIJIOTHOCTH KUCIIOPOAA IO BO3AYXY.

COopka npubopa st HOTyYEHUsI KUCIOPO/ia METOJ0OM BBITECHEHHUS BO3/1yXa.

DKCnepuMEHT: cOOpKa Mpudopa AJis pa3ioKeHUs epMaHraHaTa Kajusl.
KavecTBeHHas peakiysi Ha KUCIOPOI.



[[BeTHBIE peakIuy ¢ IEPMaHTaHATOM KaJus (Hamp., IEpMaHTaHaT KaJIusl |
CyJIb(pUT HATPUSA, JP.)

[Tepexucs Bogoponaa. CBOMCTBa 1 MPUMEHEHHE TTEpOKcHIa Boiopoaa. CteneHpb
OKHCIIEHHUS KUCTIOPO/Ia B MOJIEKYJIe IEPOKCH A BOIOPO/IA.

Peakuus pa3noxeHus nepokcuaa Bogopoaa. Kak npoBecTr S3KCIIEpUMEHT.

Karanuzatopsl. Okcun mapranna (I1V), depmeHT katanaza — KaTaau3aTopbl
peaKIMy pas3yioKeHUsI.

HpaKTI/I‘{eCKaH qacCTb.

Oxcupa mapranna (IV): nanucats popmyiy BeliecTBa U ONPEIEIUTh CTETICHb
OKHCIICHHUS.

Tpu nmpoOUpKH, B KaXkKA0W HAXOUTCSA HECKOJIBKO MJI AlITEYHOUN MEPEKUCH
BOZ0po/a. Bo BTOpYI0 U TpeThI0 MPOOUPKH MIOMECTUTE COOTBETCTBEHHO OKCH/L
mapranna (IV) (Ha KoOHUMKe 1IaTesns) U CBeXKeHaTepThIi KapTodeb (Ha KOHYUKE
IIaTess).

Howmep npodupku Yto nodasunu  Uto Habmogaem

Hanucate ypaBHeHUE peakuu ¢ 0003HaYEHUSIMU YCIIOBUN €€ MTPOTEKaHUSI.

[Tpoucxoaut nu peakuus B nepBoil npooupke? Ilpennoxure npudop amns
IIOJIy4E€HHS BOLOPOJIA IIPH PaA3JIOKEHUH IIEPOKCHIA BOAOPOIA.

AueruncanuiuioBas kuciora. AckopouHnosas kuciora. Kucnornocts cpeasl. pH
— UHAUKATOPbl CBOMMU PYKAMH.

[IpakTrueckas 4acTh.

Onucanue pusnveckux cBoMcTB. [IpuroroBienne pacTBOpoB
aleTUIICAIIUIIUIIOBOM U aCKOPOMHOBOM KHUCIIOT. J{elicTBrEe MHIUKATOPOB
(penondranenna, JakMyca ¥ METHJIOPAHKa) HA UX PACTBOPBHI.

WHUKATOPbI AneTuncanuiuioBas KUcioTa ACKOpOMHOBAsS KUCIOTA
denondranenH

Jlakmyc

METHUIIOPAHK

[IpuroroBienue oTBapa KpacHoil kamyctsl. HaOntogeHne n3MeHeHus 1iBeTa 0TBapa
B Pa3HBIX pacTBOpax (yKCyCHasl, JTMMOHHAas, aCKOPOMHOBAsI KMCIOTHI, IOBapEHHAS



COJIb, TA3UPOBAHHAS BOJIA, HAIIATBIPHBIN COUPT, MUIEBas COJa, PACTBOP MbLIA U
CTUPAJILHOTO MTOPOIIIKA).

B3aumopeiicTBue ackopOMHOBOM KHUCIOTHI € 010M. Bonpoc: u1st Kakux uesnei
MO3KHO HMCIIOJIb30BaTh 3Ty peakiuio? (1 oOHapyKeHHUs aCKOPOUHOBOM KHCIOTHI
B ITPOJIYKTax MUTAHUS).

|1 peareHT acKOpOMHOBAs KHCJIOTAa 2 peareHT
ron Urto HabmIr0MaeM IPH UX B3aUMOJICUCTBUU
du3nyeckue CBOMCTBA:

.......... duznueckre CBOUCTBA: .........

«3eneHKay Wi OpUUTMAaHTOBBIN 3elIeHbIN. L[BeT mopoIrkooopa3zHoro
OpWITMAHTOBOIO 3eJeHO0T0. [IpakTHYeckoe 3HaueHUE U MOTyYEHHUE.

HpaKTqucxaﬁ qacCTb.
duznvecKue CBOMCTBA 6pI/IJIJ'II/IaHTOBOFO 3CJICHOTI'O

Kak mokazath NoJyIMHHOCTh OpMIUIMAHTOBOTO 3esieHoro. [IpoBenenue
MOCJIEA0BATEIbHBIX PEAKIIMNA B OJTHON MTPOOUPKE C OPUIIITUAHTOBBIM 3€JICHBIM:
BHayaJie B MPpOOUPKY J0OABUTH KOHIICHTPUPOBAHHOM COJITHOW KUCTIOTHI, & 3aTEM
pactBopa 1ienoun NaOH. Odopmienue paboThl MO0 CBOEMY YCMOTPEHHUIO. 3aTeM
00CYIMTh: KaK 3a()UKCUPOBAIIN PE3YJIbTATHI SKCIIEPUMEHTA (MU3MEHEHHUE 1[BETA,
BBITIQJICHHE OCAJIKA).

[TpoekT «MOXHO JT1 MCII0JIb30BaTh OPUIIMAHTOBBIN 3€JIE€HBIM KaK MHIUKATOP
KHCJIOTHOCTH CPEIbI»

«MBUIO 4yIECHOE»: XO3AMCTBEHHOE U TyaJIETHOE, )KUJIKOE U TBEPAOE.
[IpakTrueckas 4acTh.
JlelicTBre TakMyca Ha pacTBOP MbLIa, pACTBOP CTUPAIBHOTO IMOPOLIKA

(ToKa3aTeabCTBO IMIEIOYHOTO XapaKTepa MOIOIINUX CPEACTB). M3ydeHne STHKETOK
TBEPJIOTO U >KUJKOTO MbUIa (pa3iudyre B XUMHUUYECKOM COCTaBe). PacTBopenue
MbLIa B )K€CTKOU U AUCTHWILTMPOBaHHOM Bojie. Dpdext Tunmans.

[IpoekT «Mpu1oBapeHUE»
6. XUMHAS TAIIA
Caxap, KpaxmaJ, LeJUIH003a — POJACTBEHHUKH TIFOKO3bI.

Yro Takoe quader. [ mukeMudeckuil MHAEKC NPOAYKTOB MUTaHUs.  XHUMUYECKUE
IIOZACJIACTUTENN U UX KOBAPCTBO.



[IpakTueckas 4acTsb.

OnpeneneHne NpOayKTOB C BBICOKUM TNIMKEMUYECKUM MHIEKCOM (paboTa ¢
TaOIUIICH).

OmnpenenseM MOACIACTUTEIN: acapTam, copout .... (Pabora ¢ aTuKeTKamu.

OMnbIT: B3aUMOJICHCTBHE TIIIOKO3BI ¢ TUApOoKcuoM Meau (II),
CBEXKETPUTOTOBJICHHBIM.

AJIIOMUHUN: BEJIUKUN U y>KacHbIU. [ToueMy He cieayeT moab30BaThCs
anmtoMuHUEBOM nocyaon? ConepHuk kanpuus. Octeonopos3. Meramisl
KOHCEpBHOI OaHKH.

[Ipaktuueckas padora.

CBoiicTBa amOMUHUS U 00JaCTH TPUMEHEHUS aJTIOMUHUSI HA OCHOBAHHUU €T0
cBOMCTB (oBTOpeHuE). COCTaBUTH TaOJIMUILy, KIIACTEP UIIH CXEMY.

[IpoBeneHre XUMUYECKUX PEAKIUI, XapaKTepU3YyIOMKX aM(poTepHbIe CBOKCTBA

[IpoBeneHne XUMHYECKUX PEAKIIMi, XapaKTePU3YIOMKUX aM(pOTEpHBIC CBOMCTBA
COE€IMHEHUN aJIFOMHUHUS.

OmpIT 1. ATIoOMHUHHI B CONsIHAsI KUCJIOTA.
OmneIT 2. X510opu aTrOMAHUS U TUAPOKCU HATPUS
OmnbIT 3. ['MAPOKCHI ATFOMUHUS U COJISTHASI KUCJIOTA

OmneiT 4. 'mapokcun antomuaust U ruapo [Ipoekt «Ee BennuecTBO — KOHCEPBHAA
0aHKa: HKCTIEPUMEHTAJILHOE OIpE/IeNIEHNE METaIOBY.

VYkcycHas kucnora. CTOJIOBBIM YKCYC, YKCYCHAsl 3CCEHLINS, JIEASHAS YKCYCHAs
KHUCJIOTa: B 4eM pa3Huiia. CBOMCTBA YKCYCHOM KHUCIIOTHI U €€ MPUMEHEHHUE.
PU3UOIOTHYECKOE BO3IEUCTBUE KUCIIOTHI.

[Ipaktrueckas padora.

CocrapiieHUE OHSATUMHON CXEMBI: «UTO S 3HAIO 00 YKCYCHOU KUCIIOTE)
(MHAUMBUIYATIBHO, IUOO B TPYIIMNE).

Pacder koHIIEHTpaIMK KUCIOTHI IIPU €€ pa30aBIICHHUH.
KucnoTHOCTh pacTBOPOB MUIIEBOW COJIBI U YKCYCHOM KUCIIOTHI.
["amreHye nuIEeBor COIbl YKCYCHOM KHCIIOTOM: MMPU3HAKU XUMUYECKOU

peakiuu (BbIJIEJICHUE Ta3a, PE3KOe YBEIMYeHUE 00beMa PEaKIIMOHHOM CMECH ).
[ToBTOPHUTH peaKIIMIO TallIEHUs COMBI C MCTIOJb30BaHUEM MHANKATOpa (Hatmp.,



OTBapa KPaCHOKOYaHHOW KamycThl). J{s1 4ero Heo0Xo1uMo ObIJI0 MPUMEHEHHE
WHIMKaTopa?

OOpaTuTh BHUMaHUE, YTO BBIJICJICHHUE I'a3a YaCTO COMPOBOKIAACTCS
YBEIMYCHUEM 00beMa PEaKIMOHHOM cMecH. Kakue Mepsl peoCTOPOKHOCTH
HY>KHO COOJII0/IaTh MPU MPOBEICHUHN TaKUX PEaKIUI?

«ColeHas Hallla )KU3Hb» (MIOBapeHHAsl COJlb, MOTAl, TTyTaMar HaTPHA.......
riiayoepoBa coJib, MEJIHbIN KyTopoc...... )

HI/IH_[eBaH COJa, IMMTBCBAA COJZia, KAJIBIIMHUPOBAHHAA COJd, KAYCTHYICCKAA Coaa:
OIWHAKOBBLIC WJINM PA3HBIC BCIICCTBA. KauecTBeHnbie pC€aKunn B XUMHUMU.

[Ipaktrnueckas padora

OHpCIIeJII/ITB: KaKO€ M3 BCIICCTB (HI/IHICB&H Ccoaa, KayCTH4YCCKasd cola,
KaJIbIHMHWPOBaHHAsA co;:[a) ABJIAIOTCA COJISIMHA yTOJIBHOﬁ KHCJIOTHI.

Omnpit 1. JlelicTBHE MHAMKATOPAMHU.

OmnpiT 2. [lelicTBuE HAa paCTBOPHI MUILEBOM U KAYCTUYECKOM COJIbI YKCYCHOM
KHUCJIOTBI

[IpoBeneHre ONBITOB MOATBEPKIAET, UYTO MUIIEBAs CO/IA, KAIBLIMHUPOBAaHHAS COAA
— 3TO COJIM c1a00M YroJbHOW KHCIIOTHI, a KAyCTHUECKAsl CO/Ia — PACTBOPUMOE
OCHOBAHHUE.

O6CYI[I/ITB, KaK J10Ka3aThb OIIBITHBIM ITYTEM, YTO IIUIICBAA COAA ABJISCTCSA KHCJIOMN
COJIBIO.

Bpen nutparos: mud wiu npasaa. [lonp3a HUTpATOB: BaKHENUIINE MUHEPAJIbHbBIE
yn00peHus Kak HICTOYHUK a3ota. Kpyroopor azora. [louemy Benepuna
MYXOJIOBKA [TO€1a€T HACEKOMBIX (TaK OHA BOCIIOJHAET HEIOCTATOK a30Ta B
0onoTHCTBIX MecTax). HUTpaThl B kauecTBe MUIIEBBIX KOHCEPBAHTOB. Kakue
IIPEBPAILEHUS IPOUCXOAAT C HUTPATaMHU B OPraHU3ME 4eJIOBEKA. A30T U €T0
CTEIEHHU OKUCIICHUS.

[IpakTueckas 4acTsb.

OmnpeneneHne MaccoBOM JI0JIM a30Ta B KAJTUHHOMN, HATPUEBOW U aMMOHUNHOMN
cenutpe. BbIBoA: Kakoe U3 HUX 0oJiee [IEHHOE a30THOE Y100peHue.

[TpoexT «BnusiHue a30THBIX YI0OpEHUI HAa POCT CaXEHIIEB (DACcOITH.
7. PabGora nax npoexkramu — 10 4
1.9Tamn BeIOOpa TEMBI, MIOCTAHOBKH 1I€JIH, 3a/1a4 UCCIICIOBAHUS .

2.9T1an BBIABUXKEHUS TUIOTE3RI.



3.0Tan naaHupoOBaHUS MYTH TOCTUXKEHUS 1IEJIeH UCCIEI0BATENbCKUX (MPOEKTHBIX)
paboT 1 BbIOOpA HEOOXOIUMOTO HHCTPYMEHTAPHSI.

4.9Tam npoBeneHnus y9eOHOTO NCCaeA0BaHMS (MPOSKTHOM pabOThI) C
MPOMEKYTOUYHBIM KOHTPOJIEM 33 XOJOM BBITIOJIHEHUS! U KOPPEKIIUEH pe3yJIbTaToOB.

5.0t1amn opopmiieHus, TPeACTaBICHUs (3alIUThHI) MPOTYyKTa MPOSKTHON pabOThI
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http://nsc.1september.ru/article.php?id=200700608



http://nsc.1september.ru/article.php?id=200700608

10.BBenenne B HaHOTexHOJOTHH. XuMus [ TekcT]/ yaueObHOe mocodue st
yuammxcs 10 — 11 kimaccor/ nmoxa penakiueir AxmeroBa M.A. - CII6:
oOpa3oBaTenbHbIN LEeHTp «YuacTtue», OOpazoBarenbHbie TPOEKTHI, 2011 —
108 c. (cepus Hanomiko:a)

11.T"abpuensn O.C., Octpoymos WN.T'. IIponeneBrnyeckuii kypc «CtapT B
xumuioy/ ['abpuensn O.C.- XKypnan «Xumus B mkosney.- 2005.- Ne 8.- C.
19-26

12.T'ony6 I'.b., [lepensiruna E.A., Uypakosa O.B. OcHOBBI IpOEKTHOMI
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Kypca (C UCIOIb30BaHUEM TeTpajiei Ha neyaTHoit ocHoBe)/ [lon penakiueit
npodeccopa E.f.Korana. - Camapa: M3gatenbcTBo «YueOHas nuTeparypay,
N3 natenbckuii gom «Degoposy. 2006. — 224 c.
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3. «Opynur», Xumus — M. OO0 «T]] «M3narensctBo Mup kHurm»», 2018.
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ConepikaTtesibHOE ONIUCAHUE KAKIOT0 KPUTEPHUS

Kpurepui

Ba3zoBbIii

Camocrto- | PaGota B 11€710M CBUJETEILCTBYET O CIOCOOHOCTH
SiITeJIbHOE | CAMOCTOSTEIBHO C ONIOPOI HA MOMOUIb

npuodpe- | pyKOBOAMTEISA CTABUTH MPOOJIEMY U HAXOAUTh
TeHHe MyTH €€ pelIeHus; MPOoAEMOHCTPUPOBaHA

3HAHMI U | CHOCOOHOCTh MPUOOPETATh HOBBIE 3HAHUS U/WUITU
pelieHne | OCBaMBaTh HOBBIE CIIOCOOBI ICUCTBUH, IOCTUTATh
npodjem | Oosiee rTyOOKOTO MOHUMAaHUS U3YYEHHOTO

3Hanmne [TpoIeMOHCTPHPOBAHO TOHUMAHUE COJAEPIKAHUS
npeaMeTa | BHINOJIHEHHOW paboThl. B paboTe u B 0TBETax Ha
BOIIPOCHI IO COAEPKAHUIO PAOOTHI OTCYTCTBYIOT




rpyObIe OIMOKU

Perysi- [TpoaeMOHCTpHPOBaHBI HABBIKH OIPEICICHHS
THBHbIE TEMBI U TUTAHUPOBAHHS PAOOTHI.
HelCTBUSA
Pabora goBeneHa 10 KOHIIA ¥ TIpe/CTaBIeHa
KOMUCCHH,
HEKOTOPBIC ATAITBI BBITOJHSIIUCH 0] KOHTPOJIEM H
IIPH TTOJIEPKKE pyKoBoauTels. [1pu aToM
IIPOSIBIISIIOTCS OT/ICIBHBIC JIEMEHTBI CAMOOIICHKH U
CaMOKOHTPOJISI 00y4JarOIIerocs
Kommy- [TpoaeMoHCTpHpPOBaHBI HABBIKK 0()OPMIICHUS
HHKAIMSL | IPOCKTHOW paOOTHI M IMMOSICHUTEIILHOM 3aIkCKH, a

TAKXK€ IMOJATOTOBKHY MPOCTON Mpe3eHTAUU. ABTOp
OTBEYAET HA BOMPOCHI




