


IosicHuTeNLHAA 3aNINCKA

Pabouast mporpamma no BHEYpo4yHOU nedrenbHOCTH «llepBble maru B Xumum» ais 8-X KIJIaCCOB COCTaBlIEHAa B
COOTBETCTBUHM C TpeOoBaHUsIMU DeepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa oOImero oOpa3oBaHUS
BTOPOTO MOKOJICHHUS:

1. [IpumepHasi ocHoBHasi oOpa3zoBaTelibHas MpOrpaMMma OCHOBHOTO o0miero oOpa3zoBanus (oqo0peHapelieHueM
dbenepaibHOrO Yy4eOHO-METOAUYECKOr0 00beIMHEHUS M0 001eMy oOpa3oBaHuIO(MPOoTOKOa OT 28 utoHs 2016 1. Ne
2/16-3) — fgosreestr.ru;

2. IMucemo Muno6puayku ot 28.10.2015 r. Ne 08-1786 «O paGounx mporpamMmax y4eOHBIX MTPEIMETOBY;
3. Iucemo Muno6puayku ot 12.05.2011 r. Ne 03-2960 «O0 opranuzanuu BHEYPOUHOU €SI TEIILHOCTHY.

JlanHasi mporpaMma SIBIS€TCS MPOrpaMMoOil OOIIEMHTEIUICKTyalbHOW HampaBieHHOCTU. [Iporpamma mocTtpoeHa Ha

CJICIYIOIINX MPUHIUIAX:

- Ilpunyun nayunocmu (3HaHUSI OCHOBAHBI HA OOBEKTUBHBIX HAYUHBIX (haKTax).

- Ipunyun nocneoosamenvnocmu u cucmemamuynocmu(o0y4yeHue oT MPOCTOrO K CIOKHOMY, «OT HE3HAHUS K 3HAHMIO, OT

HEYMEHHUS K YMEHHIO»).

- IIpunyun naensionocmu (OCYIECTBICHUE CBSA3H MEXAY KOHKPETHBIM U aOCTPaKTHBIM).

- IIpunyun ocmvicrennocmu (EPEHOC UMEIOIIMXCS 3HAHUN B HOBYIO CUTYAIIHIO).

- IIpunyun cosnamenvnocmu u akmugHocmu (IpUMEHEHUE 3HAHUM Ha MPAKTHUKE).

AKTYaJILHOCTh MPOrPaMMbl 00YCIIOBJICHA TEM, YTO B YI€OHOM IJIaHEe MPEeAMETY« XHUMHs OTBEIEHO BCETO 2 Haca B

Henenro (8 kmacc), 9To AaeT BO3MOXKHOCTh C(HOPMHUPOBAThH Y YUAIIUXCS JIMIIL 0a30BbIe 3HAHMS MO MpeaMeTy. B Toxe



BpeMsl BO3pacT 8-TO Kiacca SBISETCS BaKHBIM ISl MPO(ECCHOHANBHOTO CaMOONpEAeNeHUsI MKOIbHUKOB. Bo3moxkHO,
YTO MPOCHYBIIUICS UHTEPEC K XUMHUU MOKET TIEpepacTH B OyayIryro mpodeccHro.

AKTYaJlbHOCTh JTaHHOM IIPOrpaMMbl COCTOMT B M TOM, YTO OHA HE TOJBKO JAET BOCIUTAHHUKAM INPAKTUYECKUE
YMEHHUSI U HaBbIKU, (POPMHUPYET HauaIbHBIA OIBIT TBOPUECKON EATEIBHOCTH, HO U Pa3BUBAET MHTEPEC 00yUaroLIErocs K
HKCHEPUMEHTY, HAyYHOMY IIOMCKY, CIIOCOOCTBYET CaMOOIPEAEICHUIO y4allluXcs, OCO3HAHHOMY BBIOOpY Hpodeccuu.
VYyamuecss CMOTYT Ha IPaKTUKE UCIOJB30BaTh CBOM 3HAHMS HA YPOKaX XUMHHU U B OBITY.

Ileqarornyeckass 1ejJeco00Pa3sHOCTh 3aKJ/IIOYACTCT B TOM, 4YTO 0a30BbI KypC UIIKOJBHOM HPOTrpamMMBbl
OpeayCMaTpUBAeT MPAKTUYECKUE padoThl, HO MX SBHO HEJOCTaTOYHO, YTOOBl 3aMHTEPECOBATH YyYalIUXCi B
CaMOCTOSITEJIbHOM MPHOOPETEHUN TEOPETUUYECKUX 3HAHMU M MPAKTUUECKUX YMEHUM M HaBBIKOB. {71 3TOTO B Kypc
«IlepBble Ak B XUMUW» BKJIIOYEHBI HAUOO0JIEE SIPKUE, HATJIAIHbIE, MHTPUTYIOIINE IKCIIEPUMEHTHI, CIIOCOOHBIE YBJIEYb U
3aMHTEPECOBATH YYAIIUXCS TPAKTUUYECKON HAYKOW XUMHUEH.

B pamkax HanmoHnanbHOTO npoekta «O0pa3oBaHHe» CO3JaHUe LIEHTPa €CTECTBEHHO - Hay4YHOU HampaBlieHHOCTH «Touka
pocTa» MO3BOJIMIO BHEAPUTH B MPOrpaMMy LHU(POBYIO JaO0OPATOPHUI0O M KAYECTBEHHO WM3MEHMTH MPOLECC OOydeHHs
XUMUHU.

KonuuecTBeHHbIE SKCIEPUMEHTHI MO3BOJSAT MOJIy4YaTh JIOCTOBEPHYIO HH(OpPMAIMIO O MPOTEKaHWU TEeX WIM HHBIX
XUMHUYECKUX MpoIeccax, O CBoOWcTBaxX BemecTB. Ha OCHOBE MOJIy4EHHBIX SKCHEPUMEHTANbHBIX JaHHBIX 00y4yaeMble
CMOTYT CaMOCTOSITETILHO JIeJIaTh BBIBOJIbI, 0000IIATh Pe3yibTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAUYHO OyAeT
CIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAIIUU OOYUYEHHUSI IIKOJbHUKOB.

Ieas nporpamMmmai:



@OopMHUPOBAHUE Yy YYAILMXCSA HAYYHBIX MPEICTABICHUN O XMMHMM B NIOBCEIHEBHOM XMU3HHU YEJIOBEKA 4epe3
npoOyXACHNE HHTEpECa U pa3BUTHE MPO(HECCHOHATBHBIX CKIOHHOCTEH K MPEAMETY XUMUSL.

3agaun:

Oo0pa3oBareinbHble:

® PACIIUPUTH KPYT030p YUAITUXCS O MUPE BEIIECTB;

® ICIOJIb30BaTh TEOPETUUECKUE 3HAHUS IO XUMHH Ha MPAKTHUKE;

e O0y4YUTh TEXHHKE O€30MACHOCTH MPU BBHIMOJIHEHUN XUMHUYECKUX PEaKIIN;

e chopMHUPOBaATh HABBIKHM BBITIOJIHEHUS ITPOEKTOB ¢ uctonb3oBaHueM UKT u mudpoBoro o6opyaoBanus;

® BBISIBUTH TBOPYECKH OJIAPEHHBIX OOYYAIOIIUXCS U TTOMOYbL UM MPOSBUTH CEOsl.
Pa3BuBawimue:

® CrOCOOCTBOBATh PA3BUTHIO TBOPUYCCKHUX CIIOCOOHOCTEH 00yJaIOIIUXCS,;

o (popmupoBath UKT - KOMIETEHTHOCTB;
BocnuraresbHble:

® BOCIUTAThb CAMOCTOSATEILHOCTD NP BHITIOTHEHUU PAOOTHI;

® BOCIHUTATh YYBCTBO B3aUMOIIOMOIIIH, KOJUIEKTUBU3MA, YMEHHE pad0TaTh B KOMaH/I€; BOCIUTATh
YyBCTBO JJUYHON OTBETCTBEHHOCTH.
CBs3b coepkaHusi MPOrpaMMbl BHEYPOYHOM AeSITEJIbHOCTH ¢ YYeOHBIMH NPeAMETAMU:
Kypc BHeypouHO# N1eATeIbHOCTH UJIEHHO U COJEPKATENIbHO CBsI3aH C 0a30BBIM KypCOM XMMUHU U MO3BOJISET

MOJJIEP>KUBATh B3aUMOCBS3 TEOPUHU U MPAKTUKU, (POPMUPYET YCTOMUUBYIO MOTPEOHOCTh MPUMEHSATD MOTYUYEHHBIE 3HAHUS U



HAaBBIKU B ITIOBCETHEBHOM KU3HH.
[IporpamMmMa mocTpoeHa Ha OCHOBE MeJKIPeIMeTHOM MHTerpanuu ¢ GU3NKoi, MaTeMaTHUKOM, OMOJIOTHEHN U IPYTHUMHU
€CTECTBEHHO - HAYYHBIMU IIPEIMETAMH.

Oco0eHHOCTH peajin3aluy NPOrpaMmbI:

Bo3pacT o0yuaromuxcs:

[IporpamMma opueHTHpOBaHA Ha BOCIIMTAHHUKOB B Bo3pacte 14-15 net 6e3 cnenuanbHOUIOATOTOBKH.

D®opMbl 3aHATHH:

B O6p330BaTeHBHOM IMpOoHCCCC UCIIOJIB3YIOTCA pa3JIMIHBIC (I)OpMLI IMPOBCACHUA 3aHATHA:

° Oecebl;
o JIEKIINH;
o CEMUHAPHI;

® MPAKTUYECKOE 3aHATHUE;

® XUMHUYECKUUN IKCIIEPUMEHT;

e paboTa Ha KOMITBIOTEPE;

® DOSKCKYpCHUH;

® BBINOJHEHHUE U 3aI[UTa IPOCKTOB.

Pexxum npoBenenusi: 34daca B rof - 1 pa3 B Hegento. Bee 3aHATHS 10 BHEYPOUHOU JIEATEIIBHOCTH MPOBOJATCS MOCIE BCEX

YPOKOB OCHOBHOTI'O pacCIiuCaHus, MMPOJOJDKUTCIIBHOCTE COOTBETCTBYCT PCKOMCHIAINAM CII.



MecTto npoBegeHuMsi:  3aHATHUS MPOBOJATCS B yueOHOM KabuHete xumuu 1ieHTpa «Touka poctay MKOY COLI
uM.C.A.Kapnanosa c.n. Tepekckoe

310poBbecOeperarolas opraHus3aius 00pa3oBaTENbHOIO Mpoliecca MPEoaraeT UCIoib3oBaHue (GopM U METOJI0B
oOyueHus, aIeKBaTHBIX BO3PACTHBIM BO3MOXKHOCTSIM IIIKOJIBHUKA: PAKTUYECKUE PAOOThI, SKCIIEPUMEHTHI U OECeIbl.

Buabl gesiTeIbHOCTH: IPEAYCMOTpPEHBI TeopeTndeckue (204.) u npaktuyeckue 3aHsaTus (144.).

IlnanupyeMbie pe3VJbTAThLI OCBOCHHS 00YYAIOIIMMHUCS NPOrpPaMMbl (BHeY4eOHOI) BHEYDPOUHOI JIesiTeIbHOCTH
JInuHOCTHBIE pe3yJIbTAThI:

- 0CO3HABATh €AMHCTBO U LIEIOCTHOCTh OKPY’KAIOLIEr0 MUPa, BO3MOKHOCTH €r0 O3HABAEMOCTU U OOBSICHUMOCTH Ha
OCHOBE JIOCTH>KEHUI HAYKU;

- IOCTENIEHHO BBICTpAauBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHUE: OCO3HABaTh MOTPEOHOCTh M TOTOBHOCTH K
camMo00pa3oBaHuIO, B TOM YHCIIE i B paMKaxX CaMOCTOATEIbHON AESTEIbHOCTH BHE IIKOJIBI,

- OLICHUBATh KU3HEHHbIE CUTYaAIlMU C TOUKH 3peHus 0e30macHoro oopasa )KM3HU U COXPaHEHUS 3/10POBbS;

- OLICHUBATh SKOJIOTMUECKUN PUCK B3aUMOOTHOILEHHU YeI0BeKa U MPUPOIBL.

- popMHUpPOBATH IKOJIIOTUYECKOE MBIIINIEHUE: YMEHHUE OIEHUBATh CBOIO ACSITENLHOCTD U MOCTYIKU IPYTUX JIFOJEH C TOUKU
3pEHUs COXPaHEHUS OKPYKAIOIIEH CPE/Ibl - TapaHTa KU3HU U 0Jaronoaydus Jiroaei Ha 3eme.
MeTtanpeaMeTHbIMM pe3yJibTaTaMu U3yueHus Kypca «llepBble maru B XuMUU»BIIAeTcs: ((OpMUpPOBaHHE
YHUBEpCaJIbHBIX YueOHbIX neiictuit (YVY ).
PeryastuBHsbie YY/I:

- CaMOCTOSATEIBHO OOHAPYKUBATh U (POPMYIHPOBATH YUEOHYIO TPOOJIEMY, ONIPENETATh LIeTb Y4eOHO e TEeNbHOCTH;



- BBIIBUTaTh BEPCHUU PEILICHUS IPOOJIEMbI, 0CO3HABATh KOHEUHBIN pe3ysbTaT, BEIOUPATh U3 MPEIJI0KEHHBIX U UCKATh
CaMOCTOSATENIbHO CPEJCTBA JOCTHKEHUS LIETH;

- OCYUIECTBJIATH IIeJIeToJaranre, BKIK0Yasi IOCTAHOBKY HOBBIX 1I€JIed, TpeoOpa3zoBaHue MPAKTUYECKOM 3a]jau1 B
MIO3HABATEIIbHYIO;

- COCTaBJIATh (MHAMBUAYAJIbHO WX B TPYNIE) IUIAH PELIEHUs TPOOJIEMBI;

- paboTas 1o IU1aHy, CBEPATh CBOU ACUCTBUS C 1IEJIBIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATh OIINOKU CaMOCTOSITENIBHO;
- YUYUTBIBaTh pa3Hble MHEHHUS U CTPEMUTHCS K KOOPIUHALNU PA3IUYHBIX MO3UIUI B COTPYITHUYECTBE;

- B IMAJIOTE C YUUTEJIEM COBEPILIEHCTBOBATh CAMOCTOATEIBHO BbhIPaOOTaHHbIE KPUTEPUU OLICHKH.

ITo3naBarteabHbie YY/I:

- aHAJIM3MPOBaTh, CPABHUBATH, KJIaCCU(DUIIMPOBATH U 00001IATH (PAKTHI U SABJICHUS. BBISBAATEIPUYUHBI U CIIEICTBUS
MPOCTHIX SIBIICHUM.

- OCYWIECTBJISITh CPaBHEHUE, KJIACCU(UKALINIO, CAMOCTOSTEILHO BBIOMPAasi OCHOBaHMSI U KPUTEPUU JJIs1 YKa3aHHBIX
JIOTUYECKUX OTIEPaLIHii;

- CTPOMTH JIOTHYECKOE PACCYKIEHUE, BKIIFOUAIOIIEE YCTAHOBIICHNE TPUYUHHO-CIIEICTBEHHBIXCBA3EH.

- CO31aBaTh CXEMaTUUYECKUE MOJIENU C BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTABJIATH TE3UCHI, PA3JINYHBIE BUJIbI MJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

- npeo0pa3oBbIBaTh HHPOPMAIIUIO U3 OJTHOTO BUA B APYroi(TabauIly B TEKCT U TIp.).

- YMeTb OTIPEAEIATh BO3MOKHbIE HCTOUHUKHA HEOOXOIMMBIX CBEACHUN, TPOU3BOAUTH MOMCK HH(POPMAIUH,

AHAJIM3UPOBATb U OICHUBATL e€ AOCTOBCPHOCTD.



- 0000111aTh OHATHUSA - OCYILIECTBIIATH JIOTHYECKYIO OMEPAIMIO Mepexoa OT MOHATUI C MEHBIITUM 00BEMOM MOHSITHUSIM C
0O0JIBIIIUM 00BEMOM;

- CTPOUTD JIOTUYECKHE PACCYKACHHUS, BKIIOYAIOIINE YCTAHOBICHUE TPUUNHHO-CIICICTBEHHBIX CBA3CH.

- OOBSICHATD SIBIICHUSA, TTPOLIECCHI, CBSI3U M OTHOIIICHUS, BBISIBIISIEMbBIC B X0J1€ MCCIEIOBAHUS, OCYIIECTBISATH BHIOOD
Haubos1ee 3hPeKTUBHBIX cIOCOOOB pelIeHHs 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommynukaTusubie YY/I:

- yMeTh (pOpMYIHpPOBaTH COOCTBEHHOEC MHEHHWE M TO3WIINI0, apTyMEHTHPOBATh €€ U KOOPAMHHUPOBATH €€ C MO3UINH
HapTHEPOB B COTPYIHUYECTBE ITPU BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM JI€ATEIbHOCTH;

- 0TOOpa)kaTh B pEUH COAEPKaHUE COBEPIIAEMbIX IEUCTBHI, Kak B (pOpME IPOMKOM COLIMAIM3UPOBAHHON PEUH, TaK U B
(opme BHYTpEHHEHN peuu;

- yMETh apryMEHTHPOBATH CBOIO TOUKY 3PEHHUS;

- YMETh OCYILECTBIIATh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIIIb;

- yMETh paboTaTh B TPYMIIE - YCTaHABIUBATh pabouue OTHOIICHUS, 2PHEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATh
POAYKTUBHOU KOOTIEPALINH.

IIpenmeTHbIMHU pe3yJIbTATAMHU U3YUYCHHS MTPEIMETA SBISIOTCS CIEAYIONINE YMEHUS:

- OCO3HAHME POJIH BEILECTB;

- OIPEJEIISITh POJIb PA3IMYHBIX BEUIECTB B IPUPOJIE U TEXHUKE;

- 00BSCHATD POJIb BEIIECTB B KX KPYTOBOPOTE;

- PACCMOTPEHHE XUMHUYECKUX MPOIIECCOB;

- UCITIOJIb30BAaTh 3HAHUA XUMHH IIPU CO6J'IIO,Z[CHI/II/I IMpaBHJI UCITOJIb30OBAHUA OBITOBBIX XUMHUYECKUX IIperaparTosB;



— pa3nuyaTh OnacHble U 0€30MaCHbIE BEIIECTBRA;
- MPUBOJUTH MPUMEPHI XUMHUYECKUX TIPOIIECCOB B IPUPOJIC;
- HAXOJUTh YEePThI, CBUIETEILCTBYIONIME 00 OOIIMX MPU3HAKAX XUMHUUYECKHUX MTPOLIECCOB U UX PA3IUUMIX;
- UCTIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY;
- 00BACHATH 3HAUCHUE BEIIECTB B KU3HU U XO35HCTBE YEIIOBEKA,
- O0BSCHSTH MUP C TOUKH 3PEHUSI XUMUH;
- popMUpOBaTH MPEACTABICHUS O Oy IyIIeM TPOoQecCHOHaTLHOM BHIOODE.
Kpome Toro, 3aHsTusi npu3BaHbl NpOOYIUTh Y YYAIIUXCA MHTEPEC K XUMUYECKON HayKe, CTUMYJIMPOBATH JalibHEHIIee
U3y4YCHUE XUMUU. XUMUYECKUE 3HAHMSI, CPOPMUPOBAHHBIC HA 3aHATUSIX, HTHGOPMAIIMOHHAS KYJIbTypa y4aluXcs, MOTYT
OBITH UCITOJI30BAHBI UMM JIJIST PACKPBITHS PA3TUIHBIX MPOSBICHUN CBSI3U XUMHH C KU3HBIO.
OcHoBaHHMeM /Ui BbllejJeHUsl TPeOOBaHUI K YPOBHIO MOATOTOBKH OOYy4YalONIMXCA BBICTYNA€T OCHOBHAs
obpazoBarenpHas nporpamma MKOY COIIl um.C.A.Kapaanosa c.im. Tepekckoe
Cnoco0bI onpeesieHnst pe3yJibTATHBHOCTH:
- Hauanonslit Konmpoas (cenmadpsy) B BUJE BU3YAIbHOTO HAOIOACHUS TIeJjarora 3a cCoOOJII0JIeHMEeM BOCTIMTaHHUKaMU
TEXHUKU O€30MTaCHOCTH, MMOBEJIEHUEM TIPH pabOoTe C MOCIEIYIONUM 00CYKICHHUEM;
- Texywjuit KonmpoJb (6 meuenue 6ceco0 yuedOH020 200a) B BUAC BU3YaJIbHOr0 HAONIOACHUS TeAarora 3a mpoleccoM
BBITIOJIHEHUS YYAIIMMUCS MIPAKTUYECKUX PadOT, MPOEKTOB, WHAUBUIYAIBHBIX 3aJlaHWN, y9acTUsl B MPEAMETHON Heaelne
€CTEeCTBO3HAHUS;
- IIpomesicymounvtit KOHmMpob (MemamuuecKkuil) B BUJC NMPEAMETHON TUarHOCTUKHA 3HAHUS JCTHMH IPOMICHHBIX

TEM;



- Hmoczoevlit konmponv (maii) B BUAC M3YYCHHUS W aHaW3a MPOAYKTOB TpyAa ydamuxcs (IPOEKTOB; COOOIICHUA,
pedeparoB), mpoliecca OpraHu3anuu paboTsl HaJ MPOIYKTOM U TUHAMUKH JJMYHOCTHBIX U3MEHEHUN.

®opMbI Y4€TAa 3HAHMH, YMEHUH NIPU peaju3alui NPOrpaMMel.

- Ompoc;

- OO6cyxnenue;

- CamocTositenbHas paboTa;

- TectupoBanue;

- [Tpe3eHTanus u 3anUTa TBOPUYECKON pabOThI (IPOEKTHI U JIp. ).

B koHI1ie yueOHOro rojia 00y4aroniuiicss J0JKEH BBIMOIHUTD U 3aIlIUTUTD MTPOEKT.

(ITpnioxkenue 1. «Onucanue GopMbl NOABEACHUS UTOTOBY).

TemMaTHyecKuil MJIaH NPOrPaAMMbI BHEYPOYHOM JIeTeJbHOCTH «MUp XuUMHum»

Ne |HasBanue pasnaesna Tema 3aHATUA Bceero Teonust Ipak- [Ucnoab3yemoe
n/n 4acoB P THKa [000pyAOBaHuUe
Pa3znen 1. BBo1HOE 3aHATHE. 1
BBenenue. (24.)
1 2
MecTo XMMUU B €CTECTBO3ZHAHUU 1
5 Pa3nen 2. BemectBa. [Ipuemsr oOpamienus c 8 1
JKcnepuMeEHTAJIbHbIE | BEIIECTBAMH.




OCHOBBI XMMHH. (84.)

[IpaBuna OGe3omacHoW pabOTHI MpHU
IPOBEICHUH IKCIIEPUMEHTA.
TexHuka 1a00paTOPHBIX padOT.

HarpeBaTenbHbie TprOOPBHI.

HucTeie BemecTBa, 0co00 YHCTEHIE
BemiectBa. [Ipumecu. Cmecn.

MeToan! MO3HAHUI B
€CTECTBO3HAHUM.

JlaTumk
PIEKTPONPOBOHOCTH,

1upoBoit
MUKPOCKOIT

Bopna. PactBopsl. Mopckas u npecHas
BoJa. buoorndyeckue >XKUAKOCTH

MaccoBas A0JIA paCTBOPCHHOI'O
BCIICCTBA, WK ITPOLCHTHAsA
KOHICHTPaIKWA BEIICCTBA B PACTBOPC

JlaTuuk TeMIiepaTypsl
[JIJATUHOBBIN

HacpiiieHHsle MW NEpPECHIILICHHBIE
PacTBOPBIL.

JlaT4mkK ONTHYECKOM
[JIOTHOCTH

[{udpopoii
MHUKPOCKOIT

Paznen 3.
3HaKOMHUMCH ¢ MHPOM

HAHOYACTHIL

(8u.)

MoenupoBaHue

Ctpoenue Beniecta. Pazmepsl
vacTtul. HanoyacTUIIbI

KonnouaHele CHCTEMBI: ITOYBa, TJIMHA,
MPUPOIHBIC BOJBI, BO3IYX JIbIM,
MUHEPAJIbI, XJ1e0, MOJIOKO, MacJIo,
KpOBb. .. KoimonaHbie 1 HICTHHHBIS

aCTBOPBI

10



MGTOI[BI H CpCACTBA SMITMPHUICCKOTO
M CCIICAOBaHUsA

Kak crereHb U3MeITbYCHHOCTH BIIUSCT
Ha OOIIYO TIOMIATh
COTNPUKACAIONIUXCSI YACTHI]

HanooO0bekThl 1 00YCIOBICHHOCTD UX|
YHUKQJIBHBIX CBOICTB PEe3KUM
YBEJIIMUCHUEM ILJIOIIAAM MMOBEPXHOCTHU
JACTUI]

Paznen 4.
XHMHS HA CTPake
310POBbsi. (64.)

Mox. Bosronka nona. Mo n3 anteku

<<MapFaHHOBKa)>. HepMaHraHaT KaJlusa

[Tepexuce Bojmopoaa. CBolicTBa u
MpUMEHEHHE MIEPOKCHIa BOJAOPOIa

AIETHUICATUIINIIOBASA KUCJIOTA.
ACKOpOMHOBAS KHCJIOTA

«3eJIeHKa» WIN OpUIIITMAHTOBBIN
3eJICHBINA

«MBLI0 4yIeCHOE

AIIXP

[Ipubop ans
MOJIy4eHUS BOJIOPOJA

JlaTunk pH

Pa3nea 5.
XUMHUSA THIIHA

(5u4.)

Caxap, KpaxMaJl, 11eJUTI0103a —
POJCTBEHHUKHU TJIFOKO3BI

AJIOMUHUIL: BETUKWAN U YKACHBIN

YKCyCHast KUCJIOTa

Jlatuuk pH, natunk
BJIEKTPONPOBOAHOCTH

11



«Cosenas Halla XU3Hb»

Bpen HutpatoB: Mud uiu npasaa

JlaTunk
PIEKTPONPOBOJHOCTH

11

Pa3gea 6.
PadoTa Hax
MPOeKTAMM.

(5u.)

1. Oman evibopa memvl, nNOCManoOBKU

yenu, 3a0ay UCcied08aHuUs .

. Iman evlOBUINCEHUS 2UNOME3bl.

Oman  naianupogamus — nymu
docmudicenus yenetl
ucciedo8amenbekux (NpoeKmHulx)
pabom u evlbopa HeobX0OUMO20o
UHCMPYMEHMAPUSI.

Oman  nposedeHus  y4yebHO20
ucciedoB8anus (npoexmmoi
pabombsl) C  NPOMENHCYMOUHLIM
KOHMPOJIeM 304 X000M GblINOJHEHUS.
U KoppeKyuetl pe3yibmamos.

. Oman oopmnenus,

npeocmasienus (3awumot)
nPOOYKmMa npoekmHou pabomol

UTOI'O:

34

18

16

Coaepxanue Kypca

I/IHCprKTa)K 110 TEXHUKE 0€30IMaCHOCTH IMPOBOJUTCS HAa KAXKIAOM 3aHATHUHN IICPC ITPOBCACHHUEM OKCIICPUMCEHTA.

2. BBenenue
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2.1 Beéoonoe 3anamue. 3HaKOMCTBO yUYalIUXCs ¢ HOBBIM Y4E€OHBIM KYPCOM BO BHEYPOUHOU JI€ITEITLHOCTH.

2.2 Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoxXacHue XUMUHN Kak HayKd. CBS3b XUMHUH C MPAKTHICCKON JKU3HBIO
YeJIoBeKa.
lIpakmuueckas yacmeo.
Co3aHune mo3HaBaTeILHBIX KPOCCBOP/IOB U IPYTUX MHTEPAKTUBHBIX yIpakHeHUH Ha LearningAps.org mwim MyTest.

3. DKcnepuMeHTAJbHbIE OCHOBBI XMMUH

3.1 Bewecmea. Ilpuemot odbpawenusn c éeuwiecmeamu.
N3yuyenune mnpaBmil TEXHUKH OE€30MACHOCTH, MPEAYNPEKIAONINX W 3alpellaiux 3HakoB. llepas momornip.
[IpoTuBONOXKApPHBIE CPEJICTBA 3AIIUTHI.
3HAKOMCTBO C BEIIECTBAMH, BCTPEYAIOIIUMHUCS B OBITY: MOJIHAs HACTOMKa, Me/lb, aJlOMUHUMN, COJIb, MUIIEBAs COJA,
JTUMOHHAsI KUCTIOTa, YKCyCHasi KUCIOTa, BOJA, MEAHbIA Kymopoc. OTinure BemecTB Mo (PU3NYECKUM CBOMCTBAM:
arperaTHO€ COCTOSIHME, IIBET, 3amax, BKYC, pacTBOPUMOCTh. lIpaBmia XpaHeHus BelIeCTB B JjabopaTopum.
TOKCUYHOCTh BEIIECTB JJIS KUBBIX OPraHU3MOB OMPEACIISICTCS UX XUMUUYECKUMU CBOMCTBAMH, UX CIOCOOHOCTHIO
BCTYIIaTh B XUMUYECKUE peaknu. [TposiBIEHNS] TOKCUUHBIX BEIIECTB Y YEJIIOBEKA: XUMUUYECKUN OXKOT, pa3paxKeHue
CIIM3UCTBIX 000JI0UEK, KaTap JbIXaTeJbHBIX MyTEeH, aJJIEPrUUECKUE PEaKIMU, OCTPhIC JEPMATUTHI, KAaHIIEPOTECHHOE
NeHCTBUE, TMOPaKEHHUs OpPraHOB, BO3MOXKHOCTH JIETaJIbHBIX MCX0J0B. IIpaBmia orOGopa BemiecTB (TBepsble,
MTOPOIIKOOOpa3HbIe, JKUJKHE, BOIHBIC PACTBOPHI, 0c000€ BHMMaHHE — padoTa TOJBKO C MalbIMH OO0OBEMaMH
BEILIECTR).
Tecm Ha ocHOBe 3aaHuit U3 oTKpbITOro Oanka GUIIN (pazaen «MeToabl TO3HAHUS)

3.2 Ilpaeuna de3onacnoit pabomwt npu npogedenuu Ikcnepumenma. Texnuka nabopamopnvix padom.
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3HAKOMCTBO C JIaOOpAaTOPHBIM OOOpPYJOBAaHUEM: CTEKJISHHAS Tocyda (XMMHUYECKHE CTaKaHbI, KOJOBI, BOPOHKH,
JICNUTENIbHBIE BOPOHKH, MEpHAs TOCYyAa), BECHI, MITATUBHI I MPOOUPOK W MPUOOPOB, HArpeBaTEIBHBIA MPUOOP-
CIUPTOBKA, apdopoBas rnocya (BelmapuBaTesIbHbIC YallIKU, TUTJIH, CTYIIKU, IITATENH) U AP.
be3onacHas paboTa co CTeKJIOM, MPOOKaMH (IEMOHCTpAlUs PE3KU CTEKISTHHBIX TPYyOOK, MX HArpeBaHHs IS
U3MEHEHUs (OPMBI).
IIpakmuueckas wacme.
CoOopka npubopa ajsi moxydeHus: ra3zoB. [IpoBepka Ha TepMETUYHOCTh. 3aKpeIUIEHWE €ro Ha mTaTuBe. PUcyHOK
npubopa 1npu nmomoiu Tpadapera.

3.3 HazpesamenvHule npuoopol.
CnuproBka. ['azoBas ropenka. [Inutka. Boasnas 6ans. HazHaueHnue HarpeBaTelbHBIX PUOOPOB.
N3yuenne cnupTOBKHU: COCTaBHBIE YaCTH U UX (DYHKITHSI.
['oprodee TOMIMBO ISl CIIMPTOBOK: ATHIIOBBIA cupT. OCOOEHHOCTH peaKIMK TOPEHHs: BBIICICHNE TeTia U CBETA.
Cyxoe roprouee
[IpaBuna HarpeBaHusi NPOOMPOK C BOJHBIMU PACTBOpPaMH (MPEABAPUTENBHBIA TPOTPEB BCEU IMOBEPXHOCTH,
00s13aTeNIbHBINA HAKJIOH MMPOOUPKU, OTBEPCTHE MTPOOUPKHU «OT ce€OsD», 3aKpeIyIeHUE aepKaTesst TPOOUPKH).
Hcnonbs3oBaHue TUTIIEN TPU TPOKAIMBAHUM BellecTB. HazHaueHue onepanuy npoKaJIBaHUsl.
IIpakmuueckas uwacme.
N3yyenune miamenn. PUCyHOK muiaMeHu.
COopka mpubopa JuIs BEIIApUBaHUS COM (KOJBIIO Ha IITAaTHB, BhIApWBATEIbHAS Yalllka, BOAHBIA PAacTBOP COJIH,

criupToBKa). PucyHok mpubopa rpu oMoy tpadapera.
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3.4 Yucmote sewecmea, ocovo uucmeute eeujecmea. Ilpumecu. Cmecu. CrocoObl OUMCTKUA BEIIECTB OT MpPUMECE U
pasnenenus cmece. @uibtpoBanue. lleperonka. Kpucramnmzanus. Paznenenme ¢ MNOMOIIBIO  MarHura,
NEIUTEIbHON BOPOHKHU
IIpaxmuueckas uacme.
1 BapuaHT: CMeCh PEYHOIO MeCKa U caxapa.
2 BapMaHT: CMECh PEYHOTO MECKa U MOBAPEHHOM COJIH.
CocTaBUTh CXeMy MOCIIEIOBATEIBLHOCTU omepanuil (pacTBopeHue, (puibTpoBaHue, BbiMapuBanue). CpaBHUTH U
0o0CyIUTh pe3yabTaThl ABYX BapuaHToB. OOpaTuTh BHUMaHHME HAa CMECh caxapa U mecka (y HEKOTOPBIX YalllKh
NOKPBUINCh KOPUYHEBOM MAaccol), Ha Ba)XHOCTb YCJIOBUW IPOBEICHUS SKCIEPUMEHTA, B JAHHOM CIlIy4ae Ha
CBOEBPEMEHHOE MPEKPAILEHUE HAarpeBa.

3.5 Memoovl noznanus 6 ecmecmeo3Hanuu.
Hab6nronenue. DxcniepumenT. MojenupoBaHue.
VYcnoBust npoBeieHUsT HAOIIOICHUSI KaK OCHOBHOTO METOJa MO3HaHUs. MBICIUTENIbHBIA U peaTbHbIN IKCIICPUMEHT.
VYHuBepcanbHbIe 3HaHUS Y€JIOBEUECTBA HA OCHOBE HaOMtoieHus. Duznueckue 1 XMMUYECKUE SIBJICHHUS.
lIpaxmuueckas uacme.
bpoyHoBckoe nBmwkeHHE MMOA MHUKpockornoM. OOHapyXeHHEe >Khpa B CeMeHaxX MojcofHedHuKa. OOHapyx)eHue
Kpaxmana B Kaptodene. OOHapyKeHHE YTIEKHCIOrO Ta3a B BbIAbIXaeMOM Bo3ayxe. JloOaBieHne JHMMOHHOMN

KUCIOTHI B yail. OpopmiieHue padoThl.

Hassanue onniTa Kak Brimosasiim Yro HabIogamu
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OOpaTuTh BHUMaHUE Ha NPAKTUUECKUE 3a/aHUsl MPOLUIBIX 3aHATUN. AKLUEHTHPOBaTh, YTO METOJ HAOJIOJIEHUS —
OCHOBHOM METOJ MO3HAHUS.

3.6 Booa. Pacmeopwvi. Mopckaa u npecnasa 6oda. buonocuueckue scuoxkocmu:. KpoBb, JuM(a, KIETOUHBIM COK.
DKOJOrM4ecKkre mpoOJeMbl BOJBL. DJIEKTPONPOBOJAHOCTh KAaK CBONCTBO PAacTBOPOB 3JIEKTPOJIUTOB (IIpaBUIIA
0€30MacHOCTH C JIEKTPOIPUOOpaMu).

IIpaxmuueckas yacme.
OmnpeneneHre C TMOMOIIBIO BIEKTPOIPOBOJHOCTH PACTBOPOB: B KAKOM XHMHUYECKOM CTaKaHE HaXOAMUTCA
IUCTUJUIMPOBaHHAsT BoJa. JlaHbl TpH pacTBopa: pacTBOp MOBAPEHHOW COJIM, pPAacTBOp caxapa, IUCTHILIUPOBAaHHAs

Bojia. OpopmieHue paboThl.

Ha3Banue pactBopa Uro nabmroaeM (3aropaercst JIamrnoyka

WJIU HET)

Kak pacrno3HaTh: B KakOoM CTakaHe — IWCTWJUIMPOBAHHAs BOJA WU pacTBOp caxapa. [JoJKHBI MPENIoXHUTh JBa
croco0a: OpraHoJICNTUYECKUM U BhITTApUBAHUE.
[IpoexT «13roToBIeHNE CaMOIEILHOTO MPUOOPA I UCCIICTOBAHUS DJICKTPOIPOBOHOCTH PACTBOPOBY

3.7 Maccoeasa 001 pacmeopennozo eeuiecmaea, uiu RPOUEHMHAA KOHYEHMPAuUus eeuiecmaea 6 pacmaeope.
B3pemmBanue. PaznoBecwl. HaBecka. MepHas nocyna (MepHbIe CTaKaHbl, KOJIOBI, IIMJIAHJIPHI).
IIpakmuueckas wacmo.

IIpuroroBneHune pacTBOPOB MOBAPEHHOM COJIM 33 JaHHOW KOHIIEHTPALUU.
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[IpuroToBieHNe MUMYYET0 HAMUTKA W3 MUIIEBOW COMABI, JIUMOHHON KHCJIOTHI, caxapa U aCKOPOMHOBOW KHUCIIOTHI:
KaXaas Tpynma oOmnpeaesisieT KOJIMYECTBO BEIIECTB Ha CcBoe YycMmoTpenwe. CpaBHEHHME U OOCYXKIEHUE
IPUTOTOBJICHHBIX HAMMUTKOB C T.3p. BKyca, (pukcanuu HaOmogaeMbix 3¢G(EKToB, pacyeToOB WA BBIMIOJHEHUS «HA
[J1a30K», 9KCIIEPUMEHTAIBHON KYIbTYPBHI.

3.8 Hacviuwennvle u nepecvluyeHHble pACmeopbl.
Memoouka eévipawjueanus kpucmaninos. Monokpuctaui. Kpucrammueckue apy3sl. UTo Takoe «3aTpaBkay.
JleMOHCTpalus epEeChILIEHHOTO PacTBOPA alerara HaTpus.
IIpaxmuueckas uacme.
[IpuroroBieHUE HACHILICHHBIX W IEPECHIMICHHBIX pPacTBOPOB. [IpuUroToBIECHHE BOAHBIX PACTBOPOB MEIHOTO
KyIopoca, XJIOpuJa HaTpHsl, caxapo3bl JJI1 BbIpAIIMBAHUS KPUCTAIIOB. BhIpalnuBaHue KpUCTAILUIOB U3 PacTBOpa
KaMEHHOM COJIM U MOAMPOBAHHOM COJIM: €CTh JiM pasHula. [louemy mist BeIpaliMBaHusl KPUCTAIUIOB KAMEHHAS COJIb
Jy4Ile, 4eM HoaupoBaHHas. [lonydeHne OkpameHHbIX KPUCTAIUIOB COIM C UCIIOJIb30BAHUEM MUILEBBIX KPACUTEIICH.
BripanuBanue KpucTamioB MEAHOTO Kynopoca U3 BOAHO-CIIUPTOBBIX PACTBOPOB.

4. 3HakoMHMCSl ¢ MUPOM HAHOYACTHI

4.1 Mooenupoeanue. Mojaenu B e€CTECTBO3HaHUU (TJ00yC, KapThl, (U3UYECKHE MOJEIH, OUOJIOTHUYECKHE MYIISIKHU,
KPUCTATUYECKHUE PEIIeTKH). MoeIn aTOMOB M MOJIEKYJT B XUMHUH.
llpaxmuueckas yacme.
N3roToBienne Moeei MOJIEKYIT U3 MOAPYIHBIX CpeacTB. PaboTa BOOOpakeHusl.

4.2 Cmpoenue eewgecmea. Pazmepol wacmuy. Hanouacmuuypi.
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llpoexmnas 3a0aua Ne 1. Kak y3HaTh NpUMEpPHBIE pa3Mepbl BUTAMUHHOTO Jpaxe «YHAEBUT», «PEeBUTY, yIaKOBKU
KOTOPBIX PACIIOJIOKEHBI Y BAC Ha CTOJaX, HE OTKPbIBasi OAHOUEK.

llpoexmnas 3a0aua Ne 2. 'Y Bac Ha cTonax HaXxoJAsITCS MEPHBIM IIUJIUHJIP, KOJIOA C BOJIOW, BECHl PhIYa)XHOTO THIIA C
HabopoMm paszHoBecoB. [lpemnoxuTe cnocoObl oOmpeneraeHus pa3MEpoB MOJEKYJN BOJbl (MPAKTUYECKUA U
TEOPETHYECKHUI).

Bonpoc: OtHOCUTCA 1 MOJIEKyJIa BOJIbl K HaHo4YacTuiam? [louemy BUpyChl Ha3bIBalOT HAHOPOOOTAMU?

4.3 Konnouonvle cucmemvl: nouea, 2iuHa, NPUPoOHbvle 600bl, 6030yX ObIM, MUHEPAIbl, XJed, MOJIOKO, MACIO,
Kpoey...Konnouonsie u ucmunnsie pacmeopsl. Onruueckue cBoictsa: «d3hdext Tunnansy, «IBIeHHe UCKPALITUXCS
cioeBy». KosiouiHble YacTUIIBl U UX pa3Mepbl. Ikcnepumenmanvias 3adaya Ne 1. Ha cronax: nazepHasi ykazka u
Ja3epHBIN (POHAPUK C KPACHBIM JIY4OM, JIBA XUMUYECKUX CTaKaHa: B OJTHOM 3aBApEHHBIN MaKETHK yas, B JPYTOM —
yuctas Bojaa. [Ipomycture nyd nasepHoro (onHapuka yepe3 cTakaHbl. B kakoMm cTakaHe, MO-BallieMy MHEHHIO,
HaxOJMUTCs KoJulonaHas cucrema? Ha yem oCHOBBIBAETCS Ballle MPeAnoioxeHue?

Oxcnepumenmanvras 3aoava Ne 2. Bam BbimanbipacTtBopsl arnerata cBuHiia Pb(CH3COO), u woauna xamus Kl,
MTaTUB C TPOOMpPKaMH, CIHUPTOBAs TOpeKa, MpoOupKoaepkatenb. B mpoOupky nameite 2 mu pactBopa Ki
(BbicoTOM 2 cM) u 3atem mpuieite 2 ma pactBopa Pb(CH;COQ), . OOpa3syercs sxentbiit ocamok. Harpeiite
MPOOUPKY J0 PACTBOPEHUS OCAAKa. 3aT€M OXJIAJUTE MPOOUPKY OKOJIO 2-3 MUH M TIOMEINIAeM B COCYJ C XOJIOJHOMN
neasHou Booil. Uto HabmogaeTe? YTo MpOUCXOAUT MPHU BCTPSXUBAHUU MTPOOUPKU?

Wtak, BBl TOTBKO YTO OOHAPYKWJIM DPA3THUYUE MEXKIYy UCTUHHBIMH PACTBOPAMU WM KOJUIOMJIHBIMHA PACTBOPAMH.
Bnocnennux Bbl HaOmogamu nposiiaeHue ontTudeckux 3hdexron: «dddext Tunnans» (okcm. 3ama. Nel) u «sBieHue

UCKPSIIIUXCSI CI0eB» (IKCI. 3a71.Ne2).
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Bompoc: Kak noka3ate, 4TO MbUIbHBIA PACTBOD sIBisieTCS KomutouaHou cucremoi? (I1o paccestHuio cBeta B pacTBope
-konyc Tunpgans).
UTO mpOUCXOJIUT €ClIM B MBUIbHBIA pacTBOp 100aBUTH MoBapeHHYI0 cosb? ([Ipo3pauHblil mpexae pacTBOp pPe3Ko
MYTHEET, 00pa3yloTCsl KPYMHbIE XJIOMbs). 3HAKOMCTBO C SBJICHHUSIMHU KOAryJIsI[MU U BbICAIMBAHUSI.
llpoexmnas 3adaua Ne 1.]IBa yueHUKa IPUTOTOBUIIA CMECh M3 PACTUTEIIBHOTO Macilia U BOJABL: J100aBUB MOJOBUHY
qaitHoi J1okkK Macyia B 200 mu1 Boabl. OJUH U3 HUX YTBEPXKAACT, UTO MOJYYCHHAs] CMECh SIBIISIETCS KOJUIOMIHBIM
pacTBOpoM, a Jipyroit 3to orpuraet. Kro npas? CBoit OTBET WLUTIOCTPUPYHTE CHUMKAMU Ha MOOMJILHOM TeledoHe.
(ITpaBbl 00a yuyeHuka. Bce 3aBUCUT OT OCOOCHHOCTEH MPUTOTOBICHUS cMecHu. Eciu mpocTo pasmemniate Maciio B
BOJie, TO KoHyCc Tunnans He HaOmogaeTcs. Eciu jke akTHBHO B30anThIBaTh CMECh B TE€UEHUE HEKOTOPOTO BPEMEHH,
TO CMECh MYTHEET M B TAaKOM pacTBOPE XOpPOIIO BHUJEH KOHYC pPACCESIHHOTO CBETa, TO €CTh MOSBISIIOTCS
MEJKOAUCIIEPCHBIE YACTHIIBI KAIeJIeK Macia).
BrIBOa: KOJTOMIIHBIE PACTBOPHI MOXXHO OOHAPYXHUTh IO ONTHYeCKOMY TecTy «dddext Tunmans», KOTOPHIM
0OHapyKUBAETCS, €CJIM KOJUIOMHBIE YACTUIIbI HE MPEBBIIIAIOT IUANAa30H HAHOPa3MEPOB.

4.4 Memoowl u cpedocmea IMRUPUUECKO20 UCCTIE00BAHUA.
Ha npenpiaymux 3aHATHSX BbI BBIMONMHSIM AKCIIEPUMEHTANILHBIE W MIPOCKTHBIC 3a1auu. Kak BBl QymaeTe, Kakue
METO/Ibl UCCIIEIOBAHUS Bbl UCIIOJIb30BAIIN?
1. Habmonenue. 2. DxcnepuMment. 3. U3mepenue. 4. CpaBHeHHE
BcnomaunTe 3a1anus, TpOCMOTPHUTE CBOM 3aIMCH U IPOKOMMEHTUPYNUTE UX C TOYKH 3PECHUSI UCTIOIB30BAHHBIX

METOJI0B UccienoBaHus. UeM BbI MOIb30BAIUCH, UTOOBI PEIIUTh MOCTABICHHYIO MEepe]l BAMU MPOOIEMYy.
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4.5

4.6

IIpoexmuas 3a0aua Ne 1. Haiinute, ueMy paBHa MJIOTHOCTh ATFOMUHUEBON (POJIBTH U METHOW WJIH CTATLHOMN
00JIBaHKM HEMPAaBUILHOU (POPMBI, KOTOpHIE JIeXkKAT Ha Balux ctojax. Maer obcyxenue.

JIOJIKHBI IPEIIOKUTD TUIAH PEUICHUs STOM 3a/1auu, ONPEEIUTh KaKue He0OX0AMMbl U3MEPHUTENbHbBIEC IPUOOPHI IS
pelIeHus 3TOU 3a/1auu.

CpaBHHTH HalJIECHHOE 3HAYCHHUE TUIOTHOCTH aJTIOMHUHWS, MEJTA WJIM CTAJTM CO CIIPABOYHOUM BEITMYUHOM.

Kak cmenensv uzmenvuennocmu enusem na oougyio niouiadsb conpuxacarwoujuxca yacmuy. OObEMHbBIEC B3pPbIBbI
Ha MYKOMOJIBHOM 3aBO/Ie, APEBECHO-CTPYKeUHOM Tpenrpusituu. llouemy Heab3s UCTIOIb30BaTh OCH3UH JJIsI PO3KHUTA
IpoB. BCIOMHUTH «4TO TakoOe TUIOMIAAbY, «CIHHHIIBI U3MEPEHUS TUIOTIATN.

IIpoexmuas 3aoaua Ne 1. 'Y Bac Ha crtojax Haxonarcs JuOo kyouk PyOuka, nuGo ManeHbkas yrakoBKa caxapa-
padunana. Haiiure miomanp 1eyoro Kyouka u o0IIyro IIomiaib 9 Majabix KyOMKOB, U3 KOTOPBIX COCTOUT OOJIBIION
KyOWK; WJIM IIeJION YMaKOBKH caxapa M OOIIyIO IJION[aJbh BCEX KYCOUKOB caxapa B ymakoBke. CpaBHHTE 3HAUYCHUS
IJIOIA N 1IeJIoN (PUTYyphl U CYMMAapHOM IIOIIAIM €€ yacTei? Kakyro 3aKOHOMEPHOCTh MbI MOYKEM HAOII01aTh?
Hanooovekmot u 00ycio61eHHOCMb UX YHUKATbHBIX CEOUCHE PE3KUM YGEIUYEHUEM NA0WA0U NOEEPXHOCHU
yacmuy. HAHOYACTHUIIHI, HAHOIUICHKWA, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPWUKH, JCHIPUMEPHI, IICOJUTHI,
KBAaHTOBBIC TOYKH.

llpoexmnas 3a0aua Ne 2. Yxo nocs umeet qiauny 12-13 mwMm, a yactunia maraetura Fe304 — 20 am. YBenuubTe ux B
1 mummapn pa3. C kakuMu 00beKTaMU BbI Ternepb Oynere ux cpaBHUBaTh? Kakue ¢uznueckue BEIMUUHbI
MU3MCHSIOTCS TTPY M3MEHCHHUH JTUHEHHBIX pa3MepoB?

lIpoexmnas 3ao0aua Ne 3. Ckoisibko ucToB Oymaru A4 Bojer B ctakaH oobemom 100 mn?
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Kaxxnoii rpynne Beiganbl TUCTh Oymaru A4 u xumudeckue crakanbl oobemMom 100 mit. Kaxkgast rpyrmimna uier oTBer
Ha 3TOT BOIPOC.

[Ipennaraem momMoIib: COMHUTE JUCTHI B KOMOK. CKOJBKO KOMKOB OyMaru BOIIUIO B OJJUH CTaKaH?

HalimuTe momans OTAEIbHOrO JincTta A4 W IUIOIIAlb MOBEPXHOCTH XMMHYECKOro crakaHa. Haiinure cymMmapHyto
IJI0IIa/Ib KOMKOB OyMaru, HaxoAsIIuXcsl B CTakaHe?

JlenaroT BBIBOJI: OHA OKa3ajdach 3HAYUTENILHO OOJIBIIE IJIOIIA U TOBEPXHOCTH CTaKaHa.

Kakum 006pa3oM Mbl yBEJIMUMIIN CYMMAapHYIO ILIOIIA b MOBEPXHOCTH Oymaru? (Y MeHbllieHneM 00beMa OJTHOTO
JIUCTA)

4.1 Hanoo6vekmul u 00ycnoeieHHOCmb UX YHUKATbHBIX CEOUCHIE PE3KUM yGeludeHuem Naouiaou noeepxHocmu
yacmuy. HAHOYACTHUIIBI, HAHOIUJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOUIAPUKH, JACHAPUMEpPHI, IICOJIUTHI,
KBAaHTOBBIE TOYKHU.
llpoexmnas 3a0aua Ne 4. Haiiagute mioniaab CBOCM 4epenmHOi KOpPOOKH M CPaBHUTE €€ C IUIOIIAJIbI0 MOBEPXHOCTU
GOBIINX MOJTYIIAPHIT M YePEIHOM KopobKH, ecan S(kopa 6.11.) = 2500 cM” . S(4.k)=4nr’/2, rae r=C/2m.

OObsicHeHue: 00bIIIas MIIOMIAb OOJBITUX MOTYIIAPUI OOBICHAETCS HATMYMEM MHOTOUMCIEHHBIX CKIIAOK.
Okcnepumenmanvias 3aoaya. Ha crTonax HaxomsTcs cCTajbHas KHOIKA, >KEJE3HbIM TI'BO3/b, KYyCOUYEK METHOU
MIPOBOJIOKH, MEAHAs CKpEIKa, rpaHyJsbl allFOMUHUS U IIMHKA, IITATUB C MPOOMpKaMH, coisiHas kucioTa. [lomecture
MPEIOKEHHBIC Tela Ha THO MPOOUPOK U J0OABHTE 3aTEM COJITHYIO KHCJIOTY (BBICOTA CTOJIOA KHIKOCTH MPUMEPHO
1,5¢cm).

Onuimurte, 4YTO BBl HaOIIOAaeTe B KaXAOM U3 MPOOHPOK.

3HAKOMCTBO C 3JIEKTPOXUMHUYECKHUM PSIOM HAINPSKEHUI METaJIOB.
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HasBanune oOnbektra | HasBanue Yro HabmomaeM
MeTaJja, n3
KOTOPOTO

cleliaH 00BEKT

JleBee win
npaBee
OTHOCHUTEIBHO

H, B sa/xum

panxy

BriBoa1: ¢ KMCITOTOM B3aUMOAEHCTBYIOT METAIUIBL: . .........

C KUCJIOTOM HE B3aMMOJICHCTBYIOT METAIUIBL: ........

- 3aganue o yueOHuKy M.A. AXMeTOBa: 03HAKOMBTECH C TEKCTOM Ha c¢. 13.

- C KakuM BBl CTOJKHYJIUCH MPOTHBOpeuneM? Menp u cepeOpo B HAHOCOCTOSTHUSIXCIIOCOOHBI B3aUMOJEHCTBOBATH C

KHUCJIOTaMHU. Y BEIUUYCHUE rmIomaan IMOBCPXHOCTH PCATrHMpPYIOMIUX 4YaCTUIl BJIMACT HC TOJIBKO Ha CKOPOCTh pCaKINH

(0OBEMHBIE B3pBIBBI), HO U HA XapaKTep XMMHUYECKUX CBOUCTB.

[IpoekT «B nonckax KOJUIOUIHBIX PACTBOPOBY
5. XuMus Ha cTpaxe 310pPOBbSI.
5.1 Hoo. Bo3zonka itooa. Hoo u3 anmexu.

HpaKmuquKaﬂ qyacmo.

N3roroBiieHre Moiesd MOJIEKYJIbI o1a. DNIeKTpoHHAas, Tpaduyeckas hopmyia ioa

[TpoexT «OOHapyxeHHE KpaxMasa B IPOIYKTaX MUTAHUS.

5.2 «Mapzanuoeka». Ilepmanzanam xanus. Maprasel v €ro CTEICHU OKUCICHUS

HpakmuquKaﬂ yacmo.
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Omnpenenenre MacCOBOM JTOJIHM KUCIOPO/Ia B MOJICKYJIE IEpMaHTaHaTa Kajusl.
Pacdet 0THOCUTENHHOM IIOTHOCTHA KUCIOPOA IO BO3IYXY.
COopxka npubopa 1151 TOJIyYEHUs KUCIOPOa METOJA0OM BBITECHEHHUSI BO3/TyXa.
DkcnepuMeHT: cOopka mpubdopa s pa3aoKeHUs MepMaHraHaTa Kajaus. KauecTBeHHas peakiusi Ha KUCIOPO/I.
[[BeTHBIE peaKIuy C IEpMaHTaHATOM Kajus (Hamp., IEpMaHTaHaT KaJus U CyIb(QUT HATpUs, Jp.)
5.3 Ilepexucwo 6ooopooa. Ceolicmea u npumeHenue nepokcuoa 600opooa. CTeneHb OKUCICHUS KUCIOpOoaa B MOJICKYIIE
MEepOKCHUAa BOJIOPOA.
Peakrus paznoxeHus nepokcuaa Bogopoaa. Kak mpoBecTr SKCIIepUMEHT.
Karanuzatopsl. Oxcua mapranmna (1V), pepMeHT kaTana3a — KaTali3aTopbl pEaKIUU Pa3JIoKCHHUS.
IIpakmuueckas wacme.
Oxcun mapranna (1V): Hamucatb GopMyTy BEIIeCTBa U ONPEACIUTh CTEIIEHb OKUCIICHUS.
Tpu npoOUpPKH, B KAXKIOH HAXOUTCA HECKOJIBKO MJI alITEUHON NEpPEeKrucH Boopoaa. Bo BTopyro v TpeTbio mpoOupKu
MOMECTUTE COOTBETCTBEHHO OKcul Mapraniia (IV) (Ha KOHYuKe 1mImartess) ¥ CBeKeHaTepThI KapTodensb (Ha KOHYUKE

HITIATENs ).

Howmep npoOupku | Uto nodaBuiu Uro Habmogaem

Hanucate ypaBHeHHE peakiuy ¢ 0003HAYCHHUSIMU YCIIOBUM €€ MPOTEKAHMUS.
[Tpoucxoaut nu peakuus B nepoil npodupke? Ilpemioxure npubop s MOIyYEeHUS BOAOPOAA MPHU PA3I0KEHUU

MEPOKCHUIa BOAOPOaA.
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5.4 Ayemuncanuyunosana xkucioma. Ackopéounoeana xucioma. KuciotHocts cpeapl.pH — MHAMKATOPBI CBOUMH
pyKamH.

Hpakmuuecmﬂ yacmso.

Omnucanne Qundyecknx cBorcTB. [IpuroroBneHune pacTBOpoB ALETWICAIMIIAIOBON U aCKOPOMHOBOM KHUCIIOT.

JleiicTBue naanKaTopoB ((heHondranenHa, JakMyca U METUIOpaHXa) Ha UX PaCTBOPBI.

VHJIUKATOPbI AneTuincanunuioBas AcKopOMHOBAas KHCIIOTA
KHUCJIOTA

®denondranent

Jlakmyc

METHJIOPAHK

[IpuroroBienue oTBapa KpacHou kamycTbl. HaOmonenne u3aMeHeHus 1BeTa OTBapa B pa3HbIX pacTBopax (yKCycHas,
JIMMOHHAasI, aCKOPOMHOBAsI KUCIOTHI, MOBApEHHAs! COJIb, Fa3MpOBaHHAs BOJIa, HAIIATBHIPHBINA CIUPT, MUIIEBAs COJA,

pPacTBOP MbLJIa M CTUPATIHLHOTO TIOPOIIIKA).
B3aumoieiicTBue acKOpOMHOBOM KUCIOTHI C o0M. Bompoc: /uist Kakux 1ieeil MOKHO MCIO0JIb30BaTh ATy PEAKIUI0?

(n1s 0OHApY)KEHUST ACKOPOMHOBOW KUCIOTHI B MPOAYKTAX MTUTAHMUS).

1 pearent 2 peareHt Urto HabmomaeM mpu  HX
aCKOpOMHOBasI Hox B3aUMOJIENCTBUU

KHCJIOTa

dusnyeckue dusnyeckue

CBOMCTBA: CBOMCTBA: .........
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5.5 «3enenka» unu opunruanmossiii 3enaenstit. 1[BeT mopomkoodpa3HOro OpUUTHAHTOBOTO 3e1eHoro. [IpakTudeckoe
3HAYEHHUE U NOJIyYCHHE.
IIpakmuueckas uwacmo.
duznyeckre CBOWCTBA OPIILTHAHTOBOTO 3€JICHOTO
Kak noka3aTe NOMIMHHOCTH OpWIUIMAHTOBOTO 3ejeHoro. IIpoBeneHHe mNoCiIeNOBAaTENbHBIX PEAKLHMA B OJHOM
npoOupKe ¢ OpWIITMAaHTOBBIM 3€JICHBIM: BHadaljie B MPOOUPKY J00aBUTh KOHIIEHTPUPOBAHHOM COJISTHOM KHUCIOTHI, a
3areMm pactBopa 1enoun NaOH. Odopmiienue paboThl MO CBOEMY YCMOTpPEHHIO. 3aTeM oOOCYyIuTh: Kak
3a()UKCUPOBAIIN PE3YJIbTAThI SKCIIEPUMEHTA (M3MEHEHUE 1[BETA, BHIMAICHUE 0CAIKA).
[IpoekT «MOXKHO JTU UCTIOIB30BATh OPUIITMAHTOBBIN 3€JICHBIN KaK MHIUKATOP KUCIOTHOCTH CPEJIbI»

5.6 «Mbino uydecnoey. X03MCTBEHHOE U TYaJICTHOE, )KUIKOE W TBEPIIOC.
IIpakmuueckas uacme.
JlelicTBHE JIaKkMyca Ha paCTBOP MbLIA, PACTBOP CTUPATBLHOIO MOPOIIKA
(IOKa3aTeNnbCTBO MISIOYHOTO XapaKTepa MOKOIIUX CPEACTB). M3yueHne 3TUKETOK TBEPJOTO U KUAKOTO MbLIa
(pa3nuuue B XUMUYECKOM COCTaBe). PacTBopeHune Mblila B )KECTKOM U AUCTWIMPOBAHHOM Boje. D dexT Tunaans.
[Ipoext «MpL1OBapeHuE»

6. XuMHuA MUALIHA

6.1 Caxap, kpaxman, yennrono3a — poOCMEEHHUKU 2TIIOKO3bl.
Uro Takoe nuader. [ TmkeMuuecKkuii HHAEKC MPOAYKTOB MUTAHUS.  XUMHYECKHUE TIOJICTACTUTENH U UX KOBAPCTBO.
IIpakmuueckas uwacmo.

Omnpenenenre NPOAYKTOB C BHICOKUM IITHKEMUYECKUM HUHIEKCOM (paboTa ¢ Tabiauliei).
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OmnpenensieM MOACTACTUTENH: acmapTam, copour .... (Pabota ¢ aTukeTKamu.

OmnbIT: B3aMMOCHCTBUE TITFOKO3BI ¢ THIpOoKcuaoM Menu (1), cBeXenpuroToBIeHHBIM.

HCCJ’IGI{OBaHI/Ie HU3MCHCHUA COACPIKAHUA TJIFOKO3bI B KpPOBH IIOCIIC

ynotpeosienus gactdyna: KHPUEIIKOB,YUNICOB, CIAJAKUX Ta3UPOBAHHBIX HAMUTKOB.

6.2 Antomunuit: eenukuit u yycachnotii. IloueMy He clieyeT MOIB30BAThCS AMIOMUHUEBON Tocy0i? ConepHHK

KaJIbII M. OCTGOHOpOS. MerTaiuibl KOHCCpBHOﬁ OaHKH.

IIpaxmuueckas paboma.

cOajaHCHpPOBAHHOTO o0ena W TOoCie

CBoiicTBa aJIFOMUHHS U 00JIaCTH IMPUMCHCHHUA aJIFOMUHHUA Ha OCHOBAHHUHU €TI0 CBOMCTB (HOBTOpeHI/Ie). CocTtaBuTh

Ta6JII/I]_Iy, KJIACTCPp UJIN CXCMY.

[IpoBeneHre XUMUYECKUX PEAKIINH, XapaKTEPU3YIOMMUX aM()OTEepHbIE CBOMCTBA COCTUHEHUN aTIOMUHUS.

OnpIT 1. AJIIOMUHMI U COJITHAS KUCJIOTA.

OmneiT 2. X5opuz anrOMAHUS U TUAPOKCU HATPHS

Omnpit 3. ['uapokcua aATFOMUHUS M COJISTHAsT KUCJIOTa

OmnsiT 4. 'uapokcH T aTFOMUHUS U THAPOKCUTT HATPHUS

HasBanue ormbiTa

Yrto HaOmr01aEM

YpaBHEHNE XUMUYECKON PEAKIINU

BuiBOg: ...........

HpOCKT «Ee BeanuecTBO — KOHCCpBHAasA OaHKa: IKCIICPUMCHTAJIbHOC OIIPCACIICHUC MCTAJIJIOB)).

6.3 Ykcycnasa kucnoma. CTonoBbeiii YKCyC, YKCYCHAsI 9CCEHIIHS, JIC/ITHAsI YKCyCHAsl KMUCJIOTa: B 4YeM pasuuiia. CBoiicTBa

YKCYCHOM KHUCJIOTBI U €€ TpUMeHEeHUE. PU3NOTOTHUECKOE BO3IEUCTBUE KUCIOTHI.
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IIpakmuueckas paboma.
CocraBieHue NOHATUMHOM CXEMBbI: «UTO s 3HAI0 00 YKCYCHOM KHCJIOTe»  (MHAMBHUAYAJIbHO, JIMOO B rpymIe).
PacueT KOHLIEHTpalUK KUCIIOTHI TP €€ pa30aBICHUN.
KucnorHocTs pacTBOPOB MUIIEBOM COJBI U YKCYCHOU KHCIIOTHI.
['amenue numeBon coapl YKCYCHOM KUCIIOTOW: MPU3HAKK XUMUYECKOU
peakuuu (BbIIEICHUE ra3a, pe3Koe yBeIMYeHHe 00beMa peakliMoHHON cMecH). 11oBTOpUTH peakiinio raieHus Cobl
C HCHOJb30BAaHUEM HHJAMKATOpa (HaAmp., OTBapa KpPacCHOKOYaHHOW KamycTsl). [l dero HeoOXoanMo ObLIO
MIPUMEHECHUE UHINKATOpa?
OOpaTuTh BHUMaHKE, YTO BbIJIEJICHUE ra3a 4acTO COIPOBOXKIAETCS
yBEJIMYEHHEM 00beMa PeakIMOHHOM cMecu. Kakue Mepsl pe1ocTOpOKHOCTH
HY>KHO COOJIO/IaTh MTPU MPOBEIECHNUN TaKUX PeaKuii?

6.4 «Conenan nawa cu3np» (NOBapeHHas CoOJib, IMOTAlll, IJIyTamaT HaTpus....... riayOepoBa COJib, MEIHBIN
KYIopocC...... )
[InmeBas cona, NUTHEBAS COAA, KANbLUMHUPOBAHHAS COJA, KAYCTUYECKAS COJA: OJMHAKOBBIE WIIM PA3HBIE BEIIECTBA.
KauecTBeHHBIE pEaKMU B XUMUMU.
Ipaxmuueckas paboma
OnpenenuThb: Kakoe U3 BELIECTB (IMILEBAs COAa, KayCTUYECKasl COJa, KaJbLIMHUPOBAHHAS COJIA) SIBJISIOTCS COJISIMHU
YTOJIBHOW KUCJIOTBI.
Omnpit 1. JlelicTBHE HHAMKATOPAMU.

OmnpiT 2. [leficTBue Ha pacTBOPHI MUILEBON U KAyCTUYECKON CObI YKCYCHOM KUCIIOTBI
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6.5 Bpeo numpamoes: mugh unu npaeoda. Ilonb3a HUTPATOB: BaKHEUIIINE MUHEpAIbHBIC

HasBanwue omwiTa

Yro HaOIIO1aEM

BriBona

BumBon: ..........

[IpoBeneHue OMBITOB MOATBEPXKAAET, YTO MHUIIEBAs COJA, KAJbIIMHUPOBAaHHAs COJa — ATO COJM CJIaOOM YroJbHOM

KHCJIOTBI, 4 KaYCTHYCCKasA COoAa — paCTBOPUMOC OCHOBAHHC.

O6CYI[I/ITB, KaK JOKa3aThb OIIBITHBIM IIYTCM, UTO ITMIICBAA COOa ABJIACTCA KHCJIOU COJIBIO.

yI0OpeHnsT KaK MCTOUYHHK

azota. KpyroBopot azora. [louemy BeHeprHa MyXOJOBKa MOENAET HACEKOMBIX (TaK OHA BOCIOJHSAET HEJOCTATOK

azoTa B OOJIOTUCTHIX MecTax). HuTparsl B KauecTBe MUIIEBBIX KOHCEpBaHTOB. Kakue mpeBpalieHusi IpoucXosT ¢

HUTpaTaMH1 B OPTaHNU3MC YCJIOBCKaA. ABOT 1 €ro CTeneH! OKUCIICHUS.

llpaxmuueckas yacme.

Omnpenenenre MacCOBOM JIOJIM a30Ta B KAJIMIHOW, HATPUEBON M aMMOHUWHOM cenuTpe. BeiBoa: Kakoe u3 HUX Oojiee

IIEHHOE a30THOE yA00peHHue.

[IpoexT «BnustHue a30THBIX YI00pEHU HA POCT CAKEHIIEB (PacoIIn.

7. PaGora Hag npoekTaMu — S 4

6.
7.

Oman 66160]761 membsl, NOCNMAHOBKU Uelu, 30044 UCCIeO008AHUS .

Oman 6v108UNCEHUSL 2UNOMESbL.

Oman naanuposaruss Nymu 00CMUdICeHUs: yeell UCCIe008amebCKUxX (NPOoeKmHublx) pabom u ebl60pa HeobXoOUMOo20

UHCMPYMEHMAPUsL.
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9. Oman nposedenus yuebHo20 ucciedo8aHus (NPOEKMHOU pabomvl) ¢ NPOMENCYMOUHBIM — KOHMPOIEM 3d XO0OM
8bLINOIHEHUS U KOpPEKYUell pe3yibmamos.

10.9man ogopmnenus, npedcmasnenus (3auumol) NPOOYKmMa NPOEKMHOU pabomol

Cnucok HCHOJb3VEMbBIX MCTOYHUKOB

CnHCcOK OCHOBHOI JIMTEpaTypbl:

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

2. Kyxymikun FO.H. «Xumus Bokpyr Hacy, M. Beiciias mikona, 2018 r..

3. B.M. Ky3nernoB «XuMus Ha MOPOre HOBOTO THICSYENETHs», «XuMus B mikone» Ne 1, 2017,

4. AM. IOaun u gpyrue. «Xumus 1 Bacy. M. «Xumusn2002.
CnMcok JuTepaTypbl A Y4YHTeJIs:

1. O.C.Tabpuensn, I'.I'. JIpicoBa «HacTtonpHas KHUTa yaurtens Xumuny. , J{poda, 2017.
. AnmukOepona JI.}O. 3anumarensuas xumusi. Kaura nmns yuanuxcs, yautene u pogureneit. M.: ACT-ITPECC, 2017,

. K.A. MakapoB «Xumus u 310poBse». M. «IIpocsemenue».2005.

. Cxypuxun .M., HeuaeB A.Il. Bce o numie ¢ Touku 3penust xumuka. Crnpas.uznanue. M.:Boicias mkosa, 2009

2
3
4. 10.H. KopotsIieBa « XUMHUECKHE CATIOHBI KPAcOThD». «Xumus B mkosie». Ne 1. 2005 r.
5
6. AxmeroB M. A., 3opoa E.}0. O0y4yeHue XxumMmun Kak Mpoiiecc pa3BUTHs

7

. TIO3HaBaTENbHBIX cTpaTeruil ydammxcs [Tekcr]/ AxmeroB M. A., 3opoBa E.}O.// Hayka u mkomna.- 2015.- Ne 2.-
C.81-87
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8. Jlazapes B. C. IlpoekTHas neATeiabHOCTh B IIKOJIE: HEHCHONb3yeMble BO3MOXHOCTH [Texct]/ Jlazaper B. C.
//Bompocer o6pazoBanus. — 2015.- Ne 3.-C. 292-307.
9. BoponmoB A. I[IpoektHas 3amaua [DaekTpoHHbIi pecypc] / Boponios A. - Xypuan «HavanbHas mkonay.- 2007.- Ne

6. — Pexxum moctyma: http://nsc.1september.ru/article.php?id=200700608

10.Beenenune B HaHoTexHONOTHH. XuMus [Tekct]/ yueOHOe mocobue mis ydamuxcest 10 — 11 xkmaccos/ moa pepakiuen
AxmeroBa M.A. - CII6: ob6pa3oBaTenbHbli 1eHTp «Yuactue», ObpazoBarenbhbie nmpoekThl, 2011 — 108 c. (cepus
Hanomikouna)
11.T"abpuensn O.C., OctpoymoB WN.I'. IIponenesrnueckuii kypc «Crapt B xumuto»/ ['adbpuensn O.C.- Kypnan «Xumus
B mikosie».- 2005.- Ne 8.- C. 19-26
12.T'ony6 I'.b., Ilepensiruna E.A., UypakoBa O.B. OCHOBBI NpOEKTHOW JEATEILHOCTH IIKOJbHUKA: METOJIUYECKOE
rnocobue mo mpenojaaBaHuio Kypca (¢ UCToJIb30BaHUEM TeTpajielt Ha nedyatHoit ocHoe)/ [loa penakuueit mpodeccopa
E.fl.Korana. - Camapa: UzgatenbcTBo «YueOHas nuteparypa», Usnarensckuii nom «Demoposy. 2006. — 224 c.
Cnmcok auTepaTypsbl Uit 00y4alOUIUXCH:
1. B.A. BoiitoBnu «Xumus B 061Ty». M. «3Hanue». 2000.
2. «DHIMKJIONEINYECKUN coBaph toHOTO XuMuka» M. «Ilemarorukay, 2002.
3. «Qpymury, Xumus — M. OO0 «T]l «13nareasctBo Mup kaurm»», 2018.
4. Anux6eposa JL.IO. 3anumarenbhast xumus. Kaura aiig yaamuxcs, yuureneit u poaureneit. M.: ACT-ITIPECC, 2017;
3)

Mup xumuu. 3anumartenbHbie pacckasbl 0 xumuu. Coct. FO.1.Cmupnos. CII6.: «MuM-Dxkcnpeccy, 1995.

IIpunoxenue Nel
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KpurepuanabHasi Ta01Ma OEHKH NMPOEKTAa

Kpurepuii ba3zoBrlii ypoBeHb IloBBIILIEHHBIH YPOBEHD
1 6amn 2 bama 3 bamna 4 6amna 5 6amtoB 6 6amtoB 7 6amtoB 8 bamnor
= YueHuk YueHuk YueHuk onucan | Y4eHHUK Yyenuk YueHuk Yyenuk YueHuk
= TIOTBEP IHIT 00BSCHHT CUTYAIHIO U obocHOBa MpoaHaIm3upo | Ha3Ball chopMmyIHEpoBa | yKazaa
z HOHMMaHUE IPHYMHEL, 110 yKasaj CBOU UIEATBHYIO BaJI cUTyaruro | HEKOTOPBIC 7 mpobreMy Ha | HEKOTOpHIE
TIPUYIHHBL
5 poOIeMEI, KOTOPBIM OH HaMepeHHS (>kemaeMyro) 1 Ha3Bal P OCHOBE MOCIIEICTBHS
- CyIIECTBOBAH
g & c(OopMyIHPOBaH | MPUCTYIHII K CUTYAaIHS MIPOTHBOpPEYHE HZ JIETaTHHOTO CYyIIECTBOBA
= O =
) o HOW yuuTenem pElIeHHIO MEXIY poGeMsl, aHanmuza HUS
é § HpO6HeMLI, nacaibHON U C(I)OPMYHI/IPOB CUTyalluu u HpOGHeMLI
S = chopMyTHpOBaHH peansHOMH aHHOMH ¢ TIPUBEJ aHAIH3
(4 N .
g 2 OH yuuTenem CHATyaluen TIOMOLIBIO MIPUIUH ee
e E yauTend CYIIIECTBOBAHH
£ S g
o =
S
= YueHuk VYyeHuk ¢ Yyenuk Yyenuk Yyenuk Yyenuk Yyenuk YyeHuk
E MOATBEP NI MTOMOIIBIO chopmMyaupoBall | chOpPMYIHPOBa | MPEATIOKUI obocHoOBa TIPEUIOKUI TPEIIOKIIT
S MMOHUMAaHNE YUHATETIS 3a7auu, J1 LIeNb IPOEKTa | crocob JIOCTHDKUMOCT | BO3MOJKHBIE CTpaTeTHIo
8 3 < LIeTU U 3a7a4 chopMyHpoBa aJIeKBaTHBI 11€JI | HA OCHOBAHUU yOenuThCs B b LIEJU U CIOCOOBI JIOCTUKEHUS
= § 2 o MIPOEKTAa, 3a/1a4u, MIPOEKTAa, poOIIeMBI, JIOCTH)KEHU U Ha3BaJl pUCKH | PEIICHU e Ha
A 9 = .
5 oy g z c(OpMyJIHPOBaH | COOTBETCTBYIOIIM | ONpe/esIeHHOW chopMyaupoBa | LU Ipo6IIeMBI OCHOBE
= o
g E = s HBIX YIUTEIIeM € IIeJIH TIPOCKTa COBMECTHO C HHOHU aHanm3a
S =
S = z % yauTeneMm COBMECTHO C aJbTepHATHB
s £ = 5 yauTeneM bl
O 2 ~ =

1
Jannas cuctema oneanBanus, npuuaTas B OOIT OOO I'BOY COII Nel r. Hedreropcka, cocTaBieHa cCOrjlacCHO METOAMYECKIM PEKOMEHIAMAM 13 cOopHnka dummana

N.C., Tony6 TI.B., Ilepensirunoii E.A. «Ilopsmok ¢opmupoBanust pasgena «CucTeMa OLEHKHM JOCTHXKEHUS IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHHS OCHOBHOM

00pa30BaTeNFHON IIPOTPaMMBI OCHOBHOTO 001Ier0o 00pa3oBanus». — Camapa. 2012.
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Iocne Iocne VYuenuk VYdeHuk ykazan | YdeHUk VYueHuk VYyeHuk Y4eHuk
3aBepIICHHS 3aBepIICHHS BBICTPOWII B BpeMs, 3a()MKCUPOBAJ | CIUIAHUPOBAT | MPEIJIOMNKHI 0bocHOBa
MPOEKTa YICHUK | MPOEKTa yIYEHUK XPOHOJIOTHYECK | HEoOXoanmoe pe3yIbTaTh TeKyIuit neiicTBus HEo0X0IuM
pacckasal, 4To | omucal oi JUIs TEKYIIEro KOHTPOJIb C (marwm) B bI€ JUIS
OBLIO CIENaHO B | MOCJIEAOBATENbHO | MOCIEAOBATENb | BBINOIHEHUS KOHTPOJIA 3a Y4ETOM COOTBETCTBHU C | pealu3alin
xoje paboThI CTh H HOCTH c(opMyIHpOBa | COOTBETCTBHE | CIICIIU(PUKU 3amadamMu U MPOCKTa

o HaJl IPOCKTOM B3aUMOCBSI3b chopMyIHMpOBaH | HHBIX M JEATENbHOCTH | Ha3Bal pecypesl

= MPEANPUHATBIX HBIC COBMECTHO | COBMECTHO C JIeSITeNIbHOCTH | (IIaroB) HEKOTOpbIC

% JEeUCTBHI C y4uTeIeM YIUTEIEM IUIaHy HEOOXONMBIE

§ IEUCTBHUS NEeUCTBUMN pecypcebl

g (tmarw) (1iaros)

=

M [Tocne Ha stamne Yuenuk YyeHuk ykazan, | Y4eHHUK VYyenuk Yyenuk YyeHuk

E 3aBepIICHUS TUTAaHWPOBAHUS JIETAILHO KakuM o0pazoM | ommcan 000CHOBaHO chopMyIHpoBa | CITAHHPOBA

E MPOEKTa YIEHUK | yYEHHK OIMcal ommcan OH IIAHUPYET XapaKTepUCTH | Ha3Bal b b

5 omnuca MPOAYKT, XapaKTepUCTUK | HCIIOJIb30BATh KU MPOAYKTA, | NOTCHUMAIbH | PEKOMEHJAUUH | MPOJBIKEHU

S MOJTYYSHHBIN KOTOPBIit U MPOJIYKTa, MPOAYKT C y4eToM BIX 1o € WK yKazall

% MPOAYKT Ipesronaraer Ba)XKHbIE JJISI €TO 3apaHee MOTpeOuTeNe | MCHONB30BAHU | IPaHUIBI

8 ?) MOJYyIHUTh HCTIONB30BaHUS 3aJJaHHBIX it 1 o0macTu 10 HCTIOJIB30Ba

§ % KpUTEPHEB HCTIONB30BaH | MOJIyYEeHHOTO HUS

% 5 OLICHKH U IPOJyKTa | MPOAYKTa NpOJyKTa

é E MPOJIyKTa JPYyTUMHA

=
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Pabota ¢ nurpopmanmeit

VYuenuk VYuenuk VYuenuk VYdeHuk ykaszan, | Y4eHUk VYueHuk VY4aenuk npu Y4eHuk
yKa3blBaeT  Ha | yKa3blBaecT HA BBIICIIUII U3 KaKas CaMoOCTOATENb | opranusosan | IVIJAHMPOBAHMH | caMOCTOATEN
OTCYTCTBHE OTCYTCTBHE 0003Ha4YEHHBIX | MHPOPMAIMSA 110 | HO Ha3BaJ TIOUCK pabotbi BHO U
. BBIJICIIHI
nndopmanuu, KOHKPETHOH yUUTeIeM TOMY WITH BUJIBI nHdopmanuu ! apryMeHTHD
BOTIPOCHI, IO
BO BpeMs | HHpOpMAINH BO BOIIPOCOB TS UHOMY HCTOYHHKOB, B KOTOPBIM OBaHO
BBITIOJTHEHHS BpeMs U3y4CHUS, TC, BOIIPOCY, 13 KOTOPBIX COOTBETCTBHH | HeoGXOIHMO TPUHST
TOTO eicTBUS, | OOCYXKIeHHS ¢ nHpopmanmen MIOCTAaBICHHOMY | OH IUTAHUPYET | C IUTAHOM HOTy4HUTh pelIeHue o
§ It KOTOPOro | PyKOBOOUTCIICM 110 KOTOPBIM HE YYHUTCIEM HIIHA MOJIYYNTH pabor 1o CBCACHUSA U3 3aBCPIICHUM
5 HECKOIBKUX
g 3Ta o01mrero miaHa obmamaer. CaMOCTOSITENIFH | WHPOPMAIHIO, | TIPOEKTY sTama cbopa
53 nnpopmanus JIESITETIBHOCTH B 0, HeOOXOMMa | pEeKOMEHI0Ba HCTOYHHKOB uHpopmanu
=
£ HeoOxoauma, paMKax MpoOeKTa, JUIs HHYIO u
% 3ajaBas 3aJ1aBast BOIIPOCHI BBITOJIHEHUS yUYHUTelIeM
5 BOTIPOCHI TIpOeKTa
=
Y4enuk Y4eHUK U3N0KWI | YUEHHUK Ha3zBal | YYECHHK Yyenuk Yyenuk VYueHuk Y4aeHuk
U3JI05KUTT Te parMeHTHI HECOBIIAJICHUS B | UHTEPIPETUPOB | yKas3al Ha IIpUBEII pcannsoBal HPEITIOKUT
HOJIYyYEHHYIO HOJTy4eHHOH CBEJICHUSAX, aJl IONTY4EHHYIO | BBIXOJSIIHE obbscHenme, | NPEVIONEHHEI | criocod
yauTenIeM paspemeHns
nH(popmanuro nHpopmanum, coJepkamuxcs | MHGOpManuio B | u3 odmero Kacaromieecst
crocob MPOTHUBOPEY
KOTOpBIE B MICTOYHHKAX KOHTEKCTE psina nim JTAaHHBIX paspereHus S —
= OKa3aJIMCh nadopmanuu, CoJIepKaHus npotuBopeda | (cBeaeHHH), POTHBOPeUHs | IPOBEPKH
g HOBBIMH JUISI HETO | TPEUIOKEHHBIX | NPOEKTa mue apyr BBIXOASIINX WM OPOBEPKM | JIOCTOBEPHOC
2 WM 33727 YUUTENEM. IpyTy u3 o011ero JIOCTOBEPHOCTH | TH
5}
-? BOMPOCHI HA CBEIEHUS. psna, umm uHpopManuu uHpopmanm
~ MOHUMaHHE 0oOHapyXeHH =
<
% BIX
=] MIPOTHBOPEYH
& it
o
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ChopMHPOBAHHOCTDH NMPEAMETHBIX 3HAHHUI

H CIIOCO00B JeATEeJHLHOCTH

Vuenunk VY4eHuk npusen VYuenunk Vuenuk caenan | YUYCHHK YueHuk Vuennk caenan | YueHHukK
BOCIIPOU3BEI IIpUMep, NIPEIJIONKUT WA | BBIBOJ, Clieaall BbIBOA | BBICTPOWJI B | BBIBOA Ha | moareepaui
apryMEHTAaLMI0 | HOATBEPKIAIOMHU | IPeIIPUHAT (IpHCOETUHIIIC (TpHCOCIMHIIT | COOCTBEHHOH | OCHOBE BBIBOJI
. . csl K BBIBOJLY) JIOTHKE KPUTHUYECKOTO
1 BBIBO/I, 1 BBIBO/I, JIEUCTBHS 10 sl K BBIBOAY) Ha CcOOCTBEHHO
. Ha OCHOBE | COBOKYIHOCT | aHaiu3a .
2 cozepKaluecs 3aMMCTBOBAHHBIN | IPOEKTY, OCHOBE MOy HeHHOI b PA3HBIX TOUEK "
= B U3Y4YECHHOM W3 HCTOYHHMKA OCHOBBIBAsICh Ha | IOJyYEHHOM uHpOpMALUH apryMEHTOB, 3peHus Wi | ApTyMEHTaI
E HUCTOYHUKE I/IH(‘I)OpMaI_II/II/I HOJIy‘{eHHOP'I I/IH(I)OpMaI_[I/II/I u u IpUBEN | NOATBEPKIA COIIOCTAaBJICHUS Hel uim
m v
< nHPOpPMAITH nHPOpPMALTNH MPUBEI XOTA OB | HECKOJIBKO IOMMX BBIBOJ, | NEPBHYHOM M | CaMOCTOSATEN
7 v
g O,HI/IH apr}/MeHT aprMeHTOB BTOpI/IqHOH BHO
& WM JAaHHBIX nHpOpMaNNH, MOy YEHHbI
= hinc ero
g MH
S MOATBEPKIEH
) JTaHHBIMU.
e nst
VYuenuk B pa6orte u B Yuenuk Omubku
MIPOJIEMOHCTPUPO OTBETax Ha MIPOJIEMOHCTP OTCYTCTBYIO
BaJ IIOHUMaHNe BONPOCHI IO HpOBaj T
COZIepKaHUSA COJIEPKAHUIO CcBO0OOIHOE
BBITTOJTHEHHOM paboThI BJIaJICHUC
paboThI OTCYTCTBYIOT [IpeIMETOM
rpyObIe OIIMOKH | MPOSKTHON
TIEATENBHOCTH
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v Yuenuk YueHuk Ha3Bal VYueHuk Ha3Ban | YYCHHK Ha3Ban | YUYCHHK Yuenuk Yuenuk Yuenuk
E BBICKa3all CBOE€ | TPYAHOCTH, C CUJIbHBIE cia0ble MIpUBE MIPEAIIOKUIT apryMEHTHPOBa | MPOaHATU3U
E BIIEYATJIEHUE OT | KOTOPBIMU OH CTOpPOHBI CTOpPOHBI MIPUYUHBI croco0(br) Jl BO3MOXKHOCTh | pOBal
E padoThHI HaJ | CTOJKHYJCS IpHU paboTHI HAZT paboTHI HAZT YCIIEXOB U MIPEOJIONICHUS] | UCTIOJIB30BaTh pe3yabTaThl
E’ TIPOEKTOM pabote Hax TIPOEKTOM TIPOEKTOM HEeyIa4d TpyAHOCTEH OCBOCHHEIC B paboThI HAZY
~ TIPOEKTOM (TpymHOcTeit) | (M30exaHUA xoze MIPOEKTOM C
B paboTe Hax | Heymad), C MIPOEKTHOM TOYKH
2 MIPOEKTOM KOTOPBIMH OH | paboTHI 3peHus
e CTOJKHYJICS YMCHHS B JKU3HEHHBIX
E pu pabote JIPYTUX BUAAX IJIAaHOB Ha
g Haj JesATeNbHOCTH | Oymylnee
g :E MIPOEKTOM
£ 2
O =
Yuenuk YueHuk u3noxua | YUeHuK Yuenuk Yuenuk Yuenuk YueHuk Yuenuk
M3TIOKUIT BOIPOC C | MBTOKWI TEMY, | H3JIOXKHI TEMY, | H3JIOXKHI ITOCTaBHJI H3JIOKUIT MpeCcTaBuI
BOIIPOC ¢ | cobironeHneM BKITIOYAOIITYIO BKITIOYAOTITYIO TeMy, einb BOTIPOC, nHpOpMALH
= COOJTIOICHUEM HOPM HECKOJIBKO HECKOJIBKO 1 S{0113% ) MMUCBMEHHOW | CaMOCTOATENBH | 0 B hopMe H
E = HOpM odopmIeHHs BOIIPOCOB ¢ | BOmpOCOB C | CIOXHYIO KOMMYHUKAI] | O IPEII0KHI Ha
- = odopmIeHAS TeKCTa u | coOmroneHneM COOJTIOICHUEM CTPYKTYpY H 317878 CTPYKTYPY HOCHTEJIE,
2 :I:( E TEKCTa, BCIIOMOTATEIBHOW | HOPM M MPAaBHJ | HOPM W TMPaBWI | TPaMOTHO OTIpe eI TEeKCTa B aJICKBaTHBIX
2 E 2 3aJ]aHHBIX rpadukw, ohopMIeHHS ohopMIeHHS HCII0Ib30Bal JKaHp TeKCTa. | COOTBETCTBHHU C | IENIH
E g § obpasiom 3a/IaHHBIX TeKcTa TEeKCTa ¥ | BCIIOMOrarejb HOpMaMu KOMMYHHKAI]
2 E = obpasziom BCIIOMOTATENIbH | HBIE CPE/ICTBA, KaHpa uu
s = % o rpaduxu,
E_ E‘ = 3a/IlaHHBIX
2 2 2 o0pasmom
O =
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VYueHuk VYueHuk VYuenunk Vuenne Yuyennk Yuennk Yyenunk YyeHuk
BBICTPOMJI CBOIO | BBICTPOHII CBOIO CaMOCTOSITEIbH | MCIOJIE30Ba aJIeKBaTHO CaMOCTOATENb | peai30Baj CaMOCTOSTEN
= peub B peub B 0 IOATOTOBMII pa3IuYHbIC HCIIOIb30Ball HO JIOTHYECKHUE BHO
E COOTBETCTBHU C | COOTBETCTBHUU C IJ1aH BepOabHbIC HEBepOaNbHBI | WCIOJB30BAN | MU peanu3oBa
- HOpMaMH# HOpMaMH# BEICTYIUICHHUSA U | CPEICTBa € cpeacTBa HEBepOaNbHBI | PUTOPUYECKHE | JIOTHYECKUE
%]
=
2 : g PyCCKOTO PYCCKOTO sI3bIKa, coOmroman KOMMYHHUKALIUN | WJIH € cpeacTBa MIPUEMBI, 781071
2 E s SI3BIKA, oOparmasich K HOPMBI MMOATOTOBJIEHH | WJIH MIPEIUIOKEHHBIE | PUTOPHIECK
= & obOparasce K IJIaHy, MyOIMYHON pI€ HAIJSIHBIE | TPAMOTHO YUTEIEM M€ IIPUEMBI
= = = y y y
S E § TEKCTY, COCTaBIICHHOMY C | pedd U MaTepHabl, IMOArOTOBJIEH
= = ) COCTABJICHHOMY | MOMOIIBIO periaMeHT MPE/UIOKEHHBI | HBIC
E_ E‘ § C ITOMOILBIO YUUTEIS € yuuTeneM HarIsSgHbIe
)
& 2 5 yUUTeNS Marepualbl
O >
Conep:kaTteibHOE ONMUCAHME KAKIO0T0 KPUTEPUS
Kpurepuii YpoBHH cHOPMHUPOBAHHOCTH HABBIKOB IIPOCKTHOM eSITeJJbHOCTH
ba3oBblii IToBbIIIEeHHBIH
Camocro- PaboTa B memom CBUACTENHCTBYET O CIOCOOHOCTH Pabora B 11€J10M CBUICTEILCTBYET O CIIOCOOHOCTU CAMOCTOSATEIBHO CTABUTh IPOOIEMY U
fATeJbHOE CaMOCTOSITEJILHO C OMOPOI HAa MOMOILb PYKOBOJUTENS CTABUTH HAXOJWTh MyTH €€ PeIIeHus; IPOJIEMOHCTPHPOBAHO CBOOOTHOE BIIaIEHUE JIOTHIECKUMU
npuoodpe- Mpo0OIJIeMy ¥ HaXOUTh ITyTH €€ PelIeHus; MPOJIEMOHCTPUPOBAaHA | OINEpaIUsIMU, HABBIKAMH KPUTHYECKOTO MBIIIICHHUS, YMEHUE CAMOCTOSTEIEHO MBICITUTH;

TeHHe 3HAHUI | CIOCOOHOCTD HpI/IO6p6TaTL HOBBIC 3HAHUS W/WIIH OCBAaHUBAaThH MpoACMOHCTPUPOBAHA CIIOCOOHOCTH HA ATOM OCHOBE HpI/IO6p€TaTI: HOBBIC 3HAHUS W/UIH

U pelieHune HOBBIE CIIOCOOBI IEHCTBUH, OCTHraTh OoJIee rryOoKOro 0CBanBaTh HOBBIE CIIOCOOBI IEHCTBUM, JOCTHraTh OoJIee TITyOOKOro HOHUMAaHUs
npodaem MTOHWMaHUS U3yYEHHOT O poOIeMBl

3naHue IIpoaemMoHCTpHPOBaHO MOHUMAaHKE COJIEPKaHMs BRITOTHEHHOH | [IpogemMoHCTprpoBaHO CBOOOIHOE Bia/IeHUE MTPEIMETOM MPOEKTHON AESTENFHOCTH.
npeaMera pabothl. B paboTe u B 0TBeTax Ha BOMPOCHI 0 COICPIKAHHIO OmmOKH OTCYTCTBYIOT

paboThI OTCYTCTBYIOT rpyObIe OLIHOKH
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Peryasi- I[IponeMOHCTPHPOBAHBI HABBIKH OTIPE/ICIICHUS TEMBI 1 Pabora TmiaTenbHO CIyTaHUPOBaHa | MOCIIE0BATEIBLHO peali30BaHa,
THBHbIE TUTAaHAPOBAHHS PAOOTEI. CBOEBPEMEHHO ITPOMJICHBI BCE HEOOXOMMBIC ATAIbl OOCYKICHUS U

AeHCTBUSA [IPECTaBIICHUS.

Pabora noBeneHa /10 KOHIIA U IPECTaBIeHa KOMUCCHH;
KoHTpoiib 1 KOppeKIus OCYIIECTBISIIUCH CAMOCTOATEIBEHO
HEKOTOPBIE ATAIbI BHITOIHSUIUCH I10]] KOHTPOJIEM U IIPU
nojjiepxke pykopoauress. [Ipu aToM nposiisitotes

OTACJIBHBIC 3JIEMCHTBI CAMOOLCHKH 1 CAMOKOHTPOJIA

oOyuaromerocs
Kommy- ITponeMOHCTpUPOBaHbI HABBIKU O()OPMIICHHSI ITPOSKTHOM Tewma sicHO ompeneneHa u nmosicieHa. TekcT/coo0IIeHre XopoIo CTPYKTypupoBaHbL. Bee
HHUKAIUSA paloThI U MOSICHUTEJILHON 3aIMCKH, a TAKKe NOATOTOBKH MBICJIA BBIPAXKEHBI CHO, IOTHYHO, [10CIIE0BATENIFHO, apT'yMEHTHPOBAHHO.

IPOCTOM Ipe3eHTaluu. ABTOp OTBEYAET Ha BOIIPOCHI PaboTta/coobiienne BEI3bIBaET HHTEPEC. ABTOP CBOOOIHO OTBEYAET HA BOIPOCHI
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