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IHacnopT nporpamMmsl

HanmeHoBaHMe KONNEKTUBA
(0bbegmHeHUs), B KOTOPOM peannsyeTca
nporpamma

Obyyatoumecs ocHosHoro obiero obpasosaHus

AsTop (neaaror)

'vnasosa lNyabyayak XmcamyTanHOBHA

HanmeHoBaHue nporpammbil

«XMMUA BOKPYT Hac»

HanpasneHHOCTb 06pa3oBaTeNbHOM
LeaTeNlbHOCTH

MHTENNEKTYa/IbHAA

Bug JononHutenbHasa obweobpasoBaTeibHan
obLepa3BuBaloLLLasA NporpaMmma
Tun aBTOpPCKaA

Llenb nporpammbl

@opMHpOBaHUE Yy  ydallUXCAd  HAy4YHBIX
IIPEJICTaBICHUA O XUMHM B IIOBCEIHEBHOMU
KU3HM  4YeloBeKa  d4epe3  MpoOyXIeHHE
UHTEpECa M pa3BUTHE NPOQPECCHOHATBHBIX
CKJIOHHOCTEH K IIPEAMETY XUMUSL.

MNpeameT obyyeHun

XnmmnAa BOKpPYr Hac

CpoK ocBOeHwUA

1rog

Bo3spacT yyawmxca

13-15 net

dopma obyyeHus

PaboTta B manbix rpynnax

Pe)kmnm 3aHATUMI

1 pa3 B Hegesno no 1 yaca (34 yaca)

dopmbl aTTECTALMMU

. Onpoc; O6cyxaeHune; CamoctosTenbHas
paboTa; TectupoBaHue; MNpe3eHTaumna 1 3awmnTa
TBOpPYECKOM paboTbl (NpoeKTbl U A4p.).

HanonHaemocTb rpynnbl

dopma ageTckoro obvegMHEHUS

rpynna




IMosicHuTeIBLHAS 3aIICKA

HBanoBa Hane:xxna BagumoBHa
YUYUTENb XUMHH, OHOJIOTHH B reorpadun
multiurok.ru»files/programma-kruzhka-po-...

Pabouas nporpamma I10 BHCypO‘IHOfI JCATCIIBHOCTH «3aHuMaTelIbHAsT XUMUS» JJIA 8-9 x kmaccoB

COCTaBJICHa B COOTBETCTBHH C TpeOoBaHUsIMU DenepallbHOTO TOCYIapPCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHIapTa o0Iero oopa3oBaHUs BTOPOTO MOKOJIeHUs. JlaHHAs mporpamMma SIBISICTCS MPOTpaMMOin
OOIICHHTEIUICKTYAIbHON HampaBieHHOCTH. [IporpamMma paccumrana ais ydammuxcst 8 Kiacca, CpoK
peanuzauuu -1 rox, 34 yaca.

[IporpamMma noctpoeHa Ha CIeAYIOIUX MPUHIIUITAX:

- IIpunyun nayunocmu (3HaHUSL OCHOBAHbI Ha OOBEKTUBHBIX HAYYHBIX (PaKTax).

- [lpunyun nocneoosamenvnocmu u cucmemamuynocmu (00y4eHUE OT MPOCTOTO K CIOKHOMY, «OT
HE3HAHUA K 3HAHUIO, OT HEYMEHHS K YMEHUIOY).

- Ilpunyun naznsionocmu (OCYIIECTBICHHUE CBA3U MEKIY KOHKPETHBIM U a0CTPaKTHBIM).

- Ilpunyun ocmuvicnennocmu (MEPEHOC UMEIOIIUXCS 3HAHUI B HOBYIO CUTYAIIHIO).

- IIpunyun cosnamenvnocmu u akmugrHocmu (IPUMEHEHUE 3HAHUN Ha MPAKTHUKE).

AKTYaJIbHOCTh JaHHOW MPOTpaMMbl COCTOMT B W TOM, YTO OHa HE TOJBKO JaeT
BOCITUTAHHUKAM IPAKTUYCCKHEC YMCHHS W HAaBBIKH, (DOPMHPYET HAYAIBHBIA OIBIT TBOPYECKOM
NEeSTeIbHOCTH, HO M Pa3BUBAET HMHTEpEC OOYYAIOLIErocss K SKCIEPUMEHTY, HaydHOMY IIOUCKY,
CHOCOOCTBYET CaMOOIPEACTICHUIO YYalluXCs, OCO3HAHHOMY BBIOOpY mpodeccuu. Yuamuecs
CMOTYT Ha MPAaKTUKE UCIIOJIb30BATh CBOM 3HAHUS HAa YPOKAX XUMHUU U B OBITY.

Ilenarornyeckasi 1e1ec000pa3HOCTH 3aAKJIIOYAETCS B TOM, YTO 0a30BBI KypC IHIKOJIBHOM
MPOrpaMMbI  TIPEyCMaTPUBACT MPAKTUYECKUE pPAaOOTHl, HO WX SBHO HEIOCTATOYHO, YTOOBI
3aMHTEPECOBATh YyYaIUXCS B CAMOCTOSATEIHPHOM NPHOOPETEHUH TEOPETUYCCKHX 3HAHUU W
MPAKTUYECKNX YMEHUH W HaBbIKOB. Jlyis 3TOrO B Kypc «IlepBble mIaru B XUMHH» BKIIOYCHBI
HamOojee SpKHWe, HArJSJAHBIE, WHTPUTYIONINEC OKCIICPUMEHTHI, CIIOCOOHBIC VYBJICYh U
3aMHTEPECcOBATh yUAIIUXCS MPAKTHUECKON HAYKON XUMUEH.

KomnnuecTBeHHBIE SKCTIEPUMEHTHI MO3BOJIAT MOMyYaTh JOCTOBEPHYIO MH(DOPMALIUIO O MPOTEKAHUH
TeX WU HHBIX XHMHUYECKHUX TMpoIleccax, O CBOWCTBaxX BemecTB. Ha OCHOBe MOTy4EeHHBIX
AKCIIEPUMEHTANBHBIX JaHHBIX 00ydaeMble CMOTYT CaMOCTOSITENILHO JIelaTh BBIBOJABI, 0000IIAThH
PE3YJIbTAThI, BBISIBJISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYJEeT CIOCOOCTBOBATH MOBBIMICHHUIO
MOTHBAIIMH 00YYCHHUS ITKOJILHUKOB.,

eas nporpammbi:

dopmupoBaHUe y yJaIIUXCsl HAYYHBIX MPEJICTABICHUA O XUMHUHU B MTOBCEIHEBHON KU3HU
qelloBeKa dYepe3 mpoOyXkKJIeHWE WHTepeca W pPa3BUTHE NPODECCHOHATBHBIX CKJIOHHOCTEH K
MpeIMeTy XUMHUSL.

3agaun:

Oo0pa3zoBareibHbIE:

®  PaCIIUPHUTH KPYro30p YUANUXCSI O MUPE BEIIECCTB;

®  HCITOJIB30BAaTh TEOPETUUCCKHE 3HAHMS 10 XUMHUHU Ha MPAKTHKE;,

e 00Yy4YHTh TeXHHKE 0€30MaCHOCTHU MPH BBHITOJIHEHUN XUMUYECKUX PEAKIUi;

e chopmupoBaTH HABBIKH BHITIOTHEHUS TPOEKTOB ¢ ucnonb3oBanueM KT u mudposoro

000pynOBaHUS;


https://multiurok.ru/files/programma-kruzhka-po-vneurochnoi-deiatelnosti-po-k.html

® BBISIBUTH TBOPYECKHU OJAPEHHBIX OOYUAIONIUXCS U TIOMOYb UM TIPOSIBUTH CEO0sl.
Pa3BuBarouue:

® CrI0COOCTBOBATh PA3BUTHIO TBOPUECKUX CIOCOOHOCTEH 00ydarommxcs;

e ¢dopmupoBars UKT-koMIeTeHTOCTH;
BocnuraresbHbie:

® BOCIUTaTh CAMOCTOATEIHHOCTh MIPU BHIIOJHEHUH PAOOTHI;

® BOCIHUTATh YYBCTBO B3aMMOIIOMOIIH, KOJJICKTHBH3Ma, yMEHUE paboTaTh B

KOMAaH/I€; BOCIIUTATh YyBCTBO JINYHON OTBETCTBEHHOCTH.
Cas3b coiep:KaHusl MPOrpaMMbl BHEYPOUHOI 1eSITeJIbHOCTH € Y4eOHBIMHU
npeaMeTamu:

Kypc BHeypouHOI neaTeabHOCTH HICHHO M COAEpKATENbHO CBSI3aH C 0a30BBIM KypcoM
XUMHUHM ¥ TO3BOJISET MOAJCPKUBATh B3aUMOCBSI3 TEOPUU U TPAKTHKH, (POPMHUPYET YCTOWIMBYIO
NOTPEOHOCTh MPUMEHSTH MOJIYYCHHBIC 3HAHUS U HABBIKU B IMOBCETHEBHON KU3HH.

[IporpaMMa TOCTpOCHA Ha OCHOBE MeEKMPEIMETHOW HHTerpamum ¢ (QU3MKOH, MaTeMaTHKOH,
OHoJI0rueil U JPYTUMHU €CTECTBEHHO-HAYYHBIMU IIPEIMETaMH.

OcobenHocTH peaju3anumn

NPOrpamMmbI:

Bo3pacT o0yyarommxcs:

[IporpamMmMa oprueHTHpOBaHA Ha BOCHUTAHHUKOB B Bo3pacTe 14-15 net 6e3 cnennanbHOU
MOATOTOBKH.

DopMbI 3aHATHH!

B o0pa3oBaTensHOM MpoIecce UCTIONIB3YIOTCS pa3inyHble (JOPMBI IPOBECHUS 3aHATHS:

° Oecepl;
. JIEKIUH;
° CEMHUHApHI,

® [PaKTHYECKOE 3aHATHE;

® XMMHUYECKHH HKCIIEPUMEHT;

e paboTa Ha KOMIIBIOTEPE;

® OBKCKYpCHH;

® BBINOJIHEHHE U 3aIUTa IPOEKTOB.
Pe:xum npoBenenns: 34 gaca B rof - 1 pa3 B Hezenmo. Bee 3aHsATHSA 110 BHEYPOUHOU IESATEILHOCTH
MIPOBOJSATCS TOCJIE BCEX YPOKOB OCHOBHOIO pacHHUCaHMs, MPOJOJIKUTEIbHOCTh COOTBETCTBYET
pexomennauusam CanlluH, 1. e. 40 MunyT.

3n0poBeecOeperaromiasi ~ opraHuszaius — o0pa3oBaTEeNBbHOrO  Tpoliecca  Ipearnojaraer
UCIO0JIb30BaHNE (OPM U METOAO0B 00Y4YEeHHMs, aJleKBaTHBIX BO3PACTHBIM BO3MOXKHOCTSIM IIKOJbHUKA!
MPaKTUYEeCKHe PabOThl, SKCIIEPUMEHTHI U Oece/Ibl.
Buabl geATeIbHOCTH: IPEAYCMOTpPEHBI TeopeTndeckue (204.) u mpakTuyeckue 3aHaTus (144.).
IlnanupyeMblie pe3yJbTaTbl OCBOCHHMS 00YYAKMIMMUCH NPOrpaMMbl (BHey4eOHOI)
BHEYPOYHOIi 1eTeJbHOCTH

JInyHOCTHBIE pe3yJIbTaThI:
- OCO3HABATh €IMHCTBO U LIEJOCTHOCTh OKPYKAIOLIEr0 MUPA, BO3MOXKHOCTH €r0 MI03HAaBa€MOCTH U
00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAYKU;



- IOCTETNIEHHO BhICTpanBaTh COOCTBEHHOE IEJIOCTHOE MUPOBO33PEHUE: 0CO3HABAThH MOTPEOHOCTh U
TFOTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM YHUCIIE U B PaMKaX CaMOCTOSITENIbHOM JesITeIbHOCTU BHE
IIKOJIBI;

- OLIGHUBATh KM3HEHHbIE CUTYAIIMH C TOUYKH 3pEHHsI O€3011acHOT0 00pasa )KU3HU U COXPAHEHUS
3JI0POBBS;

- OIICHUBATh IKOJOTUYECKHUI PUCK B3AMMOOTHOIICHUN YEIIOBEKA U MIPUPOJIBL.

- (hopMUPOBATH IKOJIOTUYECKOE MBIIUICHUE: YMEHHE OLIEHUBATh CBOIO JIEATEIBHOCTh U MOCTYIIKH
IpYTUX JIOJEH C TOYKM 3pEHUs COXpPaHEHUS OKpYXKalollell cpenbl - rapaHta >XU3HH U
OJraromoJy4us Jitoiei Ha 3emiie.

MeTtanpeaMeTHbIMM pe3yJibTaTaMu U3ydeHus Kypca «llepBble maru B XuMumn» BIISETCS
(dhopmMupoBaHKEe YHUBEPCATbHBIX YaeOHbIX nerictuil (Y'Y /).

PeryasituBubie YY/I:

- CaMOCTOSITENILHO OOHAPYKUBATH U (POPMYIMPOBATH YIEOHYIO MPOOIEMY, ONPEACTATh IeITh
y9eOHOU JIeATEIIBHOCTH;

- BBIJBUTATh BEPCUH PEIICHHS MPOOIEMBI, 0CO3HABATH KOHEUHBIH PE3YIIbTAT, BRIOUPATH U3
MPEJIOKEHHBIX M UCKATh CAMOCTOSITENIbHO CPEACTBA TOCTUXKEHUS 1IN,

- OCYIIECTBJISATH LieJeTnojlaraHue, BKIKYasi IOCTAaHOBKY HOBBIX 1IeJieH, mpeoOpa3oBaHue
MPAKTUYECKON 3a]]a41 B MTO3HABATEIbHYIO;

- COCTaBIIAThH (MHAWBUIYATLHO WU B TPYIINE) IJIaH PelIeHHs] TPOOIeMBbL;

- paboTas 1o TuIany, CBepsITh CBOM JICHCTBHS C IETBIO M, TPU HEOOXOTUMOCTH, UCTIPABIATH
OIIIMOKHU CaMOCTOSITEIBHO;

- VUYUTHIBATh Pa3HbIC MHCHUS U CTPEMHUTHLCS K KOOPAMHAIINY PA3TMYHBIX TIO3HUIIHN B
COTPY/IHUYECTBE;

- B INAJIOT€ C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITEIILHO BBIPAOOTaHHBIE KPUTEPUN OLICHKH.
ITo3naBartenbnbie YY/:

- aHAJIM3MPOBATh, CPABHUBATH, KiI1accu(UIupoBaTh U 00001maTh (GaKThl U ABICHUS. BHIABIATH
MIPUYMHBI U CIEJICTBUS IPOCTHIX SIBJICHUU.

- OCYILIECTBJSATH CPaBHEHHE, KIACCU(PUKALINIO, CAMOCTOSTENILHO BIOUPAst OCHOBAHUS U
KPUTEPHH TS YKA3aHHBIX JIOTHYECKHUX OIePAaIlvii;

- CTPOMTBH JIOTHYECKOE PACCYKACHUE, BKIIIOUAIOIIEe YCTAHOBICHNE TIPUIMHHO-CIICIICTBEHHBIX
CBA3EH.

- €031aBaTh CXEMaTHYECKUE MOJIEIH C BBIZCTICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa.

- COCTABJSATH TE3UCHI, PA3IMUHbIE BUJIBI IJIAHOB (MIPOCTHIX, CIOKHBIX U T.I1.).

- Ipeodpa30BbIBATh HH(POPMAIIMIO U3 OJTHOTO BUA B APYro (TabyuIly B TEKCT U TIp.).

- YMeTb ONPEENIATh BO3MOKHBIE HCTOYHUKH HEOOXOAUMBIX CBEJCHH, MPOU3BOIUTH TTOUCK
nH(pOpMaIIUY, aHATTU3UPOBATH U OIIEHUBATH €€ TOCTOBEPHOCTb.

- 000011aTh TOHATHS - OCYIIECTBIATH JJOTHUECKYIO OTIEPAIHIO MTEPEX0Ia OT MOHATHI ¢ MEHBIITUM
00BEMOM IOHATUSM ¢ OOILITHM 00HEMOM;

- CTPOUTH JIOTHIECKUE PACCYKICHUS, BKIIIOYAIOIINE YCTAHOBIICHUE TPHYNHHO-CIIEICTBEHHBIX
CBA3EH.

- OOBSICHATH SIBIICHHS, TPOIECCHI, CBS3M M OTHOIICHHUS, BBISBISIEMBbIE B XOJ€ HCCIICOBAHHUS,
OCYIIECTBIATh BbIOOp HambOojee 3(PPEeKTUBHBIX CHOCOOOB pEIICHUS 3a7ad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUH.

Kommynukaruusbie YY/I:



- yMmeTb (opMynIHpoBaTh COOCTBEHHOE MHEHHE U MO3UIMI0, AapryMEHTHpOBaTh €€ U
KOOPJIUHHUPOBATH €€ C MO3UIMH TapTHEPOB B COTPYIHUYECTBE MPHU BbIPAOOTKE OOIIErO pelIeHUs B
COBMECTHOMH J1€ATEIbHOCTH;

- 0TOOpa)kaTh B peUu COAEPIKaHUE COBEPIIAEMBIX JEUCTBHH, Kak B (hopMe rPOMKOMA
COLIMAJIM3UPOBAHHON peYH, TaK U B (hOpMe BHYTPEHHEH peuH;

- YMETb apryMEHTHUPOBATh CBOIO TOUKY 3PEHUS;

- YMETb OCYILECTBIISATh B3aUMHBIN KOHTPOJIb M OKA3bIBATh B COTPYAHUYECTBE HEOOXOIMMYIO
B3aMMOIIOMOIIIb;

- yMeTh paboTaTh B rPYIIIE - YCTAHABINBATh paboune OTHOIICHUS, 3P(HEKTUBHO COTPYAHUYATH U
CHoco0CTBOBATh MPOAYKTUBHON KOOTIEPAIIHH.

IIpenmMeTHbIMHU pe3yJIbTATAMH U3YUYCHHUS MPEAMETA SBISIOTCS CIEIYIONINE YMEHHUS:

- OCO3HAHME POJIHU BEILECTB;

- OIPENENATH POJIb PA3JIMYHBIX BEILIECTB B IPUPOJIE U TEXHUKE;

- 00BSACHATH POJIb BEILIECTB B UX KPYTOBOPOTE;

- pPaCCMOTPEHHUE XMMHUECKUX MPOLIECCOB;

- HCIIOJIb30BaTh 3HAHUS XUMHH MIPH COOIIIOIEHUU MPABUI UCIIOIb30BAHMS OBITOBBIX XUMHUECKUX
MIpernapaTos;

— pa3nuyarh onacHble U 0e30macHbIe BEIIeCTBA;

- IPUBOJIUTH IPUMEPHI XUMUYECKUX MPOIIECCOB B MPUPO/IE;

- HaXOJUTb YEPThI, CBUJIETEIILCTBYIOIINE 00 OOLIMX MPU3HAKAX XUMUYECKUX ITPOLIECCOB U UX
pa3INuUsIX;

- MCII0JIb30BAHNE XMMHUYECKUX 3HAHUI B OBITY;

- 00BSACHATH 3HAYCHHUE BEILLECTB B )KU3HHU U XO3SIICTBE YEIIOBEKA;

- OOBSICHATD MU C TOUKH 3PCHUS XUMUH;

(dbopMupOBaTh MpeACTaBICHUS O OyAyIeM MpoQecCHOHaTILHOM BEIOODE.

Kpome Toro, 3aHATHS MpH3BaHbl MPOOYAUTH y yYallUXCs MHTEpEC K XMMHUYECKOW Hayke,
CTUMYJIUPOBaTh JalbHEiIIee H3yuyeHHEe XUMHH. XUMHUYECKHE 3HaHMs, C(HOPMHUpPOBAHHbIE Ha
3aHATUSX, HHQOpPMAIMOHHAS KYyJIbTypa Vy4alluxXcs, MOTYT OBITh HWCHOJIB30BAaHbI HMMH JIS
PACKPBITHS PA3ITUYHBIX TIPOSBIICHHUNA CBSA3U XUMHUH C )KU3HBIO.

Crnoco0bl onpeaesieHusi pe3yJIbTATUBHOCTH
- Hauanvnoui konmponv (cemmadps) B BHUAC BU3YAJIbHOTO HAONIOJACHUS Iiearora 3a
COONIOICHUEM BOCHUTAaHHMKAMHM TEXHUKHM O€30MacCHOCTH, IIOBEJACHHEM IIpu padboTe cC
MOCTIEeTYIOIUM 00CYXICHUEM;
- Texywjuii Konmpons (6 meueHue 6cezo y4edH020 200a) B BHUJIe BU3YAIbHOTO HAOIIOACHHUS
mejarora  3a IMPOLECCOM  BBHIMOJHEHUS  yYalIUMUCA TPAKTHUECKUX paboT, MPOEKTOB,
MH/IMBUYAIbHBIX 33/1aHUH, y4acTHs B IPEAMETHON HeJlene eCTeCTBO3HAHMUS;
- Ilpomesrcymounwliit Konmpons (memamuueckuit) B BUJe NpeMETHON TUarHOCTUKH 3HAHUS
JETbMH TIPOUICHHBIX TEM;
-  Hmozoewtit konmpons (mail) B BUJE W3YYCHUS M aHAIM3a NPOAYKTOB Tpylda ydalluxcs
(mpoekToB; cooOmeHnit, pedepaToB), MpoIlecca OpraHU3ANMMH PaldOTHl HAJ TPOIYKTOM |
JTUHAMHKH JIMYHOCTHBIX U3MEHEHUH.
®opMmbl yuéTa 3HAHWH, YMEHHUI PH PeaJIn3alMu NPOrpaMMbl.
- Ormpoc;
- OO6cyxnenue;



CamocrosiTenpHas padoTa,
TectupoBanue;

[IpeseHTanus u 3amuTa TBOPUECKON pabOThI (IIPOEKTHI U 1Ip.).

B koHI1e yueObHOr0 roga 00yJaronHiics JOKCH BBITTOIHUTD U 3aIIUTUTH TPOCKT.

(ITpunoxenne 1. «Onucanue popmMbl NOABEICHUSI HTOTOBY).

Temarndyeckuii NJaH NPOrpaMMbl BHEYPOYHOH AeATeIbHOCTH « MHUp XUMHH)

Ne [HazBanue (Tema 3aHATHSA Bcero T IIpak-
eopus
n/njpasuesa 4acoB P THKA
Pasnea 1. [BBoaHoe 3aHsATHE. 1
BBenenue.
1 2
(24.) MecTo XUMUH B €CTECTBO3HAHUU 1
Pasnen 2. | Bemectsa. [Ipuemsr oOparieHus ¢ BEIICCTBAMH. 1
JKcnepum
CHTAJIbHBIE [IpaBuna 6e30macHOM paboTHI 1
OCHOBBI HpI/I HpOBeI[CHI/II/I BKCHepI/IMeHTa.
XUMHUM. TexHnKa 7a60paTOPHBIX PabOT.
8u.
(84.) HarpeBaTenbHbie TPUOOPHI.
HucThie BemecTBa, 0co00 yuCcThIe BenecTa. [IpumecH. 8 1
2 CwMmecH.
MeTo1bI MO3HAHUS B €CTECTBO3HAHHUH. 1
3ona. PactBopel. Mopckas u npecHast BoJa. 1
EI/IOJ’IOFI/I‘IGCKI/IG KUIOIKOCTHU
/laccoBast 107151 paCTBOPEHHOTO BELIECTBA, WU 1 1
MPOLICHTHAs] KOHIEHTpPAIUs BEUIECTBA B PACTBOPE
HacelieHHbie U TepeChIIEeHHBIE PACTBOPHI. 1
Pasznen 3. MonenupoBaHue 1
3HaKOMHUM
Ci1 € MUPOM(C10enne BemecTBa. Pasmeps! uacTu. HanouacTHIrs! 1 1
HAHOYACTH
11 8
3 (8u.) KomnnouaHabeie cUCTEMBI: IOYBA, TJIMHA, TPUPOIHBIC 1
BOJBI, BO3AYX JbIM, MUHEPATIBI, XJI€0, MOJIOKO, MaCJIO,
KpoBb. .. KoiongHbpie 1 HCTUHHBIE PACTBOPHI
MeToibl U CPEeACTBA SIMIUPUUYECKOTO UCCIECTOBAHUS 1




Kaxk cTeneHb U3MENbYeHHOCTH BIUSET Ha OOIIYIO 1
[JI0MIa/1b COMPUKACAIOIINXCS YACTHI]
HanooOBbeKTsl M OOYCIOBICHHOCTh HX YHUKAJIbHBIX 1 1
CBOMCTB PE3KUM YBEIMYEHUEM IIJIOLIAAN IOBEPXHOCTH
YaCTHUII
Pasznea 4. [Mon. Bosronka tioga. Mong u3 anreku 1
Xumus Ha
CTpaKke «MapranuoBkay. [lepmanranar xanus 1
310POBbSI.
(64.) _
[lepexuch Bomopoa. CBolicTBa U MPUMEHEHHE 1
A [epoKcHia BO0poaa 6
ALIETUIICATTUITMIIOBAS KUCI0TA. ACKOPOMHOBAsI KHCIIOTA 1
«3eJIeHKay WIH OpUIUTMAHTOBBIN 3€TICHBIN 1
«MBLIO UyIecHOE» 1
Pa3znen 5. (Caxap, Kpaxmai, HEJUTI0I03a — POACTBEHHUKH TIFOKO3bI 1
Xumus
A LIH AJIFOMUHMI: BEJIMKANA U YKACHBIN 1
(54.)
3) 5)
YkcycHast KUCIIOTa 1
«ComneHas Hallla )KU3Hb 1
Bpen HutpatoB: Mu¢ uiau npasaa 1
Paznen 6. 1. Oran BbBIOOpa TEMBI, TOCTAHOBKU II€JIM, 3aja4 1
Pabora Hap HCCIIEIOBaHUS .
11 MPOEKTaMHU| 2. DTall BBABIKECHUS THITOTE3bI. 5 1
. 3. DTan TNJIaHUpPOBAHUS TMYTH JOCTIDKCHUS Leel
(S4.) HCCIIeI0BATENbCKUX (IMPOEKTHBIX) paboT U BHIOOPA 1
HE00X0IMMOT0 MHCTPYMEHTAapPHS.
4. Dran  npoBeleHUs ~ y4eOHOTO  HCCIEAOBaHUS
(mpoexTHoOM paboThI) c IIPOMEKYTOYHBIM 1
KOHTPOJIEM 32 XOJOM BBIIIOJIHEHUS M KOppEeKLIHen
pE3yJIbTaTOB.
5. Oran  odopmieHus, MNpeaCTaBICHUS  (3aLIUTHI) 1
MPOAYKTA MPOEKTHOU PabOTHI
NTOI'O: 34 18 16




Coaep:kaHue Kypca

I/IHCprKTa)K II0 TEXHUKE O€30IIacHOCTH MMPOBOJAUTCA Ha KaAXIOM 3aHATUH NCPECHA MPOBCACHUCM

OKCIICPUMCHTA.

2. Bsemenme

2.1

2.2

Beéoonoe 3anamue. 3HaKOMCTBO yYallIUXCS C HOBBIM yYE€OHBIM KYpPCOM BO BHEYPOYHOM
ACATCIIBHOCTH.

Mecmo xumuu 6 ecmecmeo3HaAHUU. 3ap0)K,D;eHI/Ie XUMHHU KaK HAYyKH. CBs3b XMMHH C
HpaKTI/IIIeCKOf/'I JKHU3HBIO YCJIOBCKA.

Hpakmuqecmﬂ Yacmeo.

Coznanue MO3HABATENbHBIX KPOCCBOPAOB U JAPYTUX HMHTEPAKTUBHBIX YINPaKHEHUH Ha
LearningAps.org uimu MyTest.

3. 3KCHepI/IMEHTa.]ILHLIe OCHOBbI XUMHH

3.1

3.2

Bewecmea. IIpuemul odpawenusn c eeujecmeamu.

N3ydenue npaBui TEXHUKH 0€30MACHOCTH, MPEAYNPEKAAIOIMNUX U 3alpeIatoIUX 3HAKOB.
IIepBas nomoms. [IpoTuBONIOKAPHEIE CPENCTBA 3AILMTHI.

3HAKOMCTBO C BEIIECTBAMH, BCTPEUAIOIIUMHUCS B OBITY: HOAHAS HACTOMKA, ME/Ib, AIFOMUHUA,
COJIb, IUIIEBasl COJA, JIMMOHHAs KHCJOTa, YKCYyCHas KHCJIOTa, BOJAA, MEIHBIH KyNoOpoc.
OTtnuure BemiecTB Mo (U3MYECKUM CBOWCTBAM: arperaTHOe COCTOSHHE, LIBET, 3amax, BKYC,
pactBopuMocTh. [IpaBuna xpaHeHus: BemiecTB B JlabopaTopuu. TOKCHYHOCTH BELIECTB IS
KUBBIX OPTraHU3MOB OIMpEAENAeTCS HX XHMHUYECKHMU CBOMCTBAMH, UX CIHOCOOHOCTBIO
BCTyNaTb B XHMHWYECKHE peakuuu. [IposBIEHMS TOKCHUYHBIX BEIIECTB Y YEJIOBEKA:
XUMHUYECKUH O0XKOT, pa3IpaK€HHe CIM3UCTBIX O000JI0YeK, Karap JbIXaTelIbHBIX IyTel,
QIJIEPTUYECKUE DPEAKIUH, OCTPBIE JE€PMAaTHUTHI, KAHIIEPOTEHHOE JAECHCTBHE, IOPAKEHUS
OpraHoB, BO3MOXKHOCTb JIETalbHBIX HCX0J0B. IlpaBuna otOopa BemiecTB (TBepble,
MOPOIIKOOOpa3Hble, XKUIKUE, BOJHBIE PAaCTBOPBI, 0co00€ BHHUMaHHME — paboTa TOJIBKO C
MaJbIMH 00BhEMaMH BEIECTB).

Tecm Ha ocHOBe 3a1anuil u3 OTKpbITOro 6anka ®UIIHN (paznen «MeToabl TO3ZHAHUS)
Ilpasuna 6e3onacnoii  padomwet npu  npogedenuu  Ikcnepumenma. Texnuxa
Jaadopamopuvlx padom.

3HAaKOMCTBO ¢ J1a0OpPaTOPHBIM O0OPYIOBAHUEM: CTEKIIHHAS MOCYAa (XUMHUUECKHE CTaKaHBI,
KOJIOBI, BOPOHKH, JIETUTENbHBIE BOPOHKH, MEPHAas MIOCY/1a), BECHI, IITATUBBI [ IPOOUPOK U
puOOpOB, HarpeBaTeNbHbIN NMPUOOP-CIUPTOBKA, (hapdopoBas mocyaa (BblIapUBaTEIbHBIE
Yalllky, TUTJIU, CTYTKH, IINAaTeNNn) U JIp.

besomnachas pabora co crekiiom, npoOKaMH (AEMOHCTpALUs PE3KU CTEKISHHBIX TPYOOK, MX
HarpeBaHus JUIsl K3BMEHEHUs ()OPMBI).

IIpakmuueckas yacme.

C6opxka npubopa a1 noiaydeHus ra3o. [IpoBepka Ha repMeTHYHOCTh. 3aKpeIieHHe ero Ha
mratuBe. Pucynok npubopa npu nomouu tpadapera.

3.3 HaczpesamenvHovie npuoopbl.



3.4

3.5

3.6

CrouproBka. ['azoBas ropenka. [lnutka. Bopnsnas Oans. Ha3snauenue HarpeBaTeIbHBIX
pUOOPOB.

M3yueHune COUPTOBKHU: COCTaBHbIE YaCTH U UX (DYHKIIMSL.

['oprouee TOIUIMBO ANl CHMPTOBOK: STHIOBBIM crnupT. OCOOEHHOCTH pPEAKUUU TOPEHUS:
BbIJIeJIeHHE TeTia U cBeTa. Cyxoe roprouee

[IpaBuna HarpeBaHus MPOOUPOK C BOJAHBIMU PAaCTBOPAMHU (IIpEIBAPUTEIbHBIA IPOTPEB BCei
MOBEPXHOCTH, O0OS3aTeNbHbI HAKIOH MPOOMPKH, OTBEPCTHE TPOOUPKH «OT cebsy,
3aKpEIUICHHUE JIepKaTelIst POOUPKH ).

Hcnonb3oBaHue TUIIEH OpU  IpOKaIMBaHWM  BemlecTB. HasHadeHume — omepauuu
IIPOKAJIMBAHUS.

Ilpakmuyeckas yacmeo.

N3yuyenue ninamenu. PUCyHOK mu1aMeHu.

C6opxka mpubopa Ui BhIapUBaHUs CONM (KOJBIIO HA INTATHB, BhIIapUBATENIbHAs YallKa,
BOJHBIN pacTBOP COJIM, CIUPTOBKA). PucyHok mpubopa npu nmomoiu Tpadapera.

Yucmoie eeujecmea, ocodoo yucmoie eeujecmea. Ilpumecu. Cmecu. CriocoObl OUNCTKU
BEIIECTB OT IpuMecei u paznenenus cmeceil. @unbrpoBanue. [leperonka. Kpucrammmsanus.
Paznienienue ¢ NOMOIIBIO MarHUTa, AEIUTEIbHON BOPOHKU

IIpakmuyeckas yacmeo.

1 BapuaHT: cMeCh PEYHOr0 MeCKa U caxapa.

2 BapuaHT: CMECh PEUYHOTI'0 IIECKA U IIOBAPEHHOM COJIH.

CocTaBuTh CXeMy TMOCJIEIOBATEIBHOCTH oOmepanuii  (pacTBopeHue, (UIBTPOBAHUE,
BbinapuBanue). CpaBHUTh U OOCYIUThH pe3ysbTaThl ABYX BapuaHTOB. OOpaTUTh BHHUMAaHHE
Ha CMeCh caxapa W mecka (y HEKOTOpBIX YallKyd MOKPbUIMCh KOPUYHEBOM Maccoii), Ha
BAXHOCTb YCJIOBUM IIPOBENCHHUS JKCHEPUMEHTa, B JAHHOM ClIy4a€ Ha CBOEBPEMEHHOE
IpeKpallleHue Harpesa.

Memoowl no3nanus ¢ ecmecmeo3HaHuu.

Habmonenue. DxciepumenT. MozenupoBaHue.

VYcnoBus npoBeieHHs HaOMIOAEHUST KaK OCHOBHOI'O METOJ/la MO3HaHUS. MBICIUTENbHBIA U
peaJIbHBII 3KCIEPUMEHT. YHHUBEpPCAIbHBIE 3HAHUS YEJIOBEUECTBA HAa OCHOBE HAOIIOICHMSL.
duznyecknue U XUMUYECKUE SBICHUS.

Ipakmuueckas uacme.

BpoyHoBckoe aBmkeHHe 1oA  MHUKpockonoM. OOHapyXeHHe JKupa B CeMEHax
nojiconHeyHnka. OOHapykeHue kpaxmana B kaptodene. OOHapyKeHHe YIIIeKUCIIOro ra3a B
BbIJIBIXaeMOM Bozayxe. JloGaBieHne TMMOHHOM KHCI0Thl B yail. OopmieHne paboThl.

HazBanue omnpiTa Kak BemonHsmm Yro Ha6mo;[am/1

OOparuTh BHHMaHHE Ha MPAKTHYCCKHE 3aJaHUS TPOILIBIX 3aHATHH. AKIECHTHPOBATh, YTO
METO/I HAOJIOICHHST — OCHOBHOW METO/I ITO3HAHUS.
Booa. Pacmeopui. Mopckasa u npecnasa éooa. buonozuueckue scuoxocmu: Kposb, 1umoda,
KJICTOYHBIH COK. DKOJIOTHYECKHE TPOOIEMbI BOJBI. DJIEKTPOIPOBOIHOCTh KaK CBOMCTBO
PacTBOPOB 3JICKTPOIUTOB (TpaBHIia 0€30MACHOCTH C AJIEKTPOIIPHOOpaMH).
Ilpakmuyeckas yacmeo.
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3.7

3.8

Omnpenenenre ¢ TOMOIIBIO ANEKTPONPOBOJIHOCTH PACTBOPOB: B KAKOM XUMHUYECKOM CTaKaHE
HaXOJUTCs IUCTU/UIMPOBaHHAs Boja. JlaHbl Tpu pacTBopa: pacTBOp IMOBAapEHHOM COJIH,
pacTBop caxapa, JucTUiuIpoBaHHas Bojga. Ogopmiienue paboThl.

Ha3Banue pactBopa Uro HabmonaeM (3aropaeTcsl JIamMIiouka Wiu
HET)

Kak pacrio3HaTh: B KaKOM CTakaHe — JUCTUJUIMPOBAHHAs BOJA M pacTBOp caxapa. J{oyKHbI
IIPEUIOKUTH JIBa CIIOCO0A: OPraHOJIENTHYECKUI U BhIITapUBaHUE.

IIpoekT «M3roToBieHne caMoJelbHOrO NpUOOpa s UCCIIEAOBAHMS 3JIEKTPOIIPOBOIHOCTH
pacTBOpPOB»

Maccosaa oOona pacmeopenno20 eeujecmeqa, uAU NPOUEHMHAA KOHUEHmMPaAuus
eeujecmea 6 pacmeope.

B3BemmBanue. PaszHoBechl. Hasecka. MepHass nocyaa (MepHblE CTakaHbl, KOJIOBI,
HAJTUHIPHI ).

IIpakmuyeckas yacmeo.

[IpuroroBneHure pacTBOPOB MOBAPEHHOM COJIM 33JJaHHOM KOHIIEHTPALIUH.

[IpuroroBneHre MIMIy4yero HAMUTKa M3 MULIEBOM COMAbI, JMMOHHOM KHCIOTHI, caxapa U
aCKOpOMHOBOM KHCJIOTBHI: Kaxjas TIpylmna ONpelesieT KOJUYECTBO BEIIECTB HAa CBOE
ycmoTpenue. CpaBHeHHE H OOCYXIEHHE IPUTOTOBICHHBIX HANHMTKOB C T.3p. BKYyca,
¢ukcarmun  HaOmromaeMbix () (EKTOB, pacyeToB WM  BBIOJHEHHS «HA TJIA30K»,
AKCIIEPUMEHTAJIbHON KYJIbTYPBHI.

Hacvluennovie u nepecviujennvle pacmeopbl.

Memoouka evipawgueanus kpucmannog. Monoxkpucrami. Kpucrammueckue apyssl. Uto
TaKOe «3aTpaBKay.

JleMOHCTpalus IepeChIIEHHOTO PacTBOpa aleTara HaTpusl.

Ilpakmuyeckas yacmeo.

[IpuroToBneHne HaCBHILIEHHBIX W TMEPECHIIEHHBIX pacTBOpoB. lIpuroroBieHne BOAHBIX
pacTBOpPOB MEHOTO KyIopoca, XJIOpHAa HaTpusl, caxapo3bl Ui BbIpalllMBaHUs KPUCTAIIOB.
BeipanuBanue KpuUCTasioB U3 pacTBOpa KaMEHHOW COJM M MOJUPOBAHHOW COJIU: €CTh JIH
pazHuna. Ilouemy Juisi BbIpallliBaHMsS KpPUCTAIJIOB KaMEHHass COJb JIydlle, YeM
nonupoBaHHas. [loyueHne OKpaleHHBIX KPHUCTAJUIOB COJM € MCIOJIB30BAHMEM IMILEBBIX
KpacuTelel. BplpalinBaHue KpUCTAJUIOB MEAHOIO KYyINoOpoca W3 BOJHO-CIIMPTOBBIX
pacTBOpOB.

4. 3HaAKOMHMMCH C MUPOM HAHOYACTHI

4.1

4.2

Mooenuposanue. Monenn B ecrecTBO3HAHUHM (TI00yc, KapThl, (U3NYECKUE MOJENH,
OMOJIOTMYECKHE MYJSDKH, KPUCTAIJIMYECKHE pelieTkd). Mopaenu aToMOB M MOJIEKYd B
XUMHH.

Ipakmuueckas yacmeo.

W3rorosneHue Mojiesielt MOJIEKYI U3 MOJPYUHBIX cpecTB. Pabora BooOpaskeHUsI.

Cmpoenue sewecmea. Pasmepor wacmuy. Hanouwacmuuypo.

Ilpoexmnas 3adaua Ne 1. Kak y3HaTh NpUMEpHBIE pa3Mepbl BUTAMUHHOTO Jpaxke
«YHOeBuT», «PeBUT», yNakOBKM KOTODPBIX PAacIOJIOKEHBI Yy Bac Ha CTOJIAX, HE OTKpbIBas
OaHOueK.
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4.3

4.4

Ilpoexmnuasn 3a0aua Ne 2. Y Bac Ha cTONaX HaXOIsATCA MEPHBIA IWJIWHIDP, KOI0a ¢ BOJIOH,
BEChl PHIYAXHOTO TUMA ¢ Habopom pasHoBecoB. llpemioxkure crocoObl ompeseseHus
pa3MepoB MOJIEKYJ BOJbI (IPAKTUUECKUI U TEOPETUUECKUN).

Bonpoc: OtHocutcs M Mosekyiaa Boabl K HaHouacTunam? Ilodemy BHpYyChl Ha3bIBaIOT
HaHopoOoTamu?

Konnouonvie cucmempl: nouea, 2nuna, npupoonsvie 600bl, 6030yX OblM, MUHEPAIbL, XT1€0,
MONOKO, Macno, Kpoew...Konnrouonvie u ucmunnvie pacmeopwi. ONTHUECKUE CBONCTBA!
«bhdext Tunnana», «IBICHUE UCKPALUIMXCA CI0eB». KommonaHple YacTUIIbI U UX pa3Mephl.
Oxcnepumenmanvrasn 3adava Ne 1. Ha cronax: yna3epHas yka3ka W JIa3epHbIA (DOHapUK ¢
KpacHBIM JIy4OM, JBa XMMHUYECKUX CTaKaHa: B OJIHOM 3aBAPEHHBIN MAKETHK Yasi, B IPYrOM —
yucras Boja. [Ipomyctute iyd nazepHoro oHapuka uepe3 crakaHbl. B kakoM crakane, mo-
BallleMy MHEHHIO, HAaXOJIUTCS KoJulouaHas cucrema? Ha dyem oOCHOBbIBaeTcs Balle
IIpeaIooxeHue?

Oxrcnepumenmanvuas 3aoaua Ne 2. Bam Beiganbl pactBopsl anerata ceunia Pb(CH3COO),
n nomguna kamus Kl, mratu ¢ mpoOupkamu, CIIMPTOBAsi TOpENKa, MPoOUpKoaepkareilb. B
npobupky Haneite 2 mia pactBopa Kl (BbicoToil 2 c¢Mm) u 3aTem mpuiieiiTe 2 M pacTBOpa
Pb(CH3COO0),. O6pa3syercst sxenthiii ocagok. Harpeiite mpoOUpKy 0 pacTBOPEHHUS OCaIKa.
3areM oxJaAuTe MPOOUPKY OKOJIO 2-3 MUH U MOMEIIAeM B COCY/A C XOJOJHOW JIeAsSHOU
Boaoi. Uto Habmonaere? UTo MpOUCXOAUT MPH BCTPSXUBAHUHU MPOOUPKU?

WUtak, BBl TOJBKO YTO OOHAPYKWIU pa3IWYUe MEXAYy HCTUHHBIMH pacTBOpaMH U
KOJUIOUJIHBIMU pacTBOpaMu. B mocieqHux Bbl HAOMIOJANM  MPOSIBICHUE ONTHYECKUX
apdektoB: «@pdexkr Tungams» (3kcm. 3am. Nel) U «IBICHHE HCKPSIIUXCS CIOCB» (IKCIL.
3a1.Ne2).

Bonpoc: Kak noka3aTh, 4TO MBUIBHBIM pacTBOp sBisieTcss KosutouaHoi cucremoit? (Ilo
paccestHUIO CBETa B pacTBope -KoHyC TuHIans).

UTo mpoUCXOAUT €CIM B MBUIBHBIA pacTBOp A00aBUTH MoBapeHHYI0 coib? (IIpo3paunsiii
MIPEKIE PACTBOP PE3KO MYTHEET, 00pa3yroTCs KpYIMHbBIE XJIOMbs). 3HAKOMCTBO C SBICHUSIMHU
KOAryJIsIIIUH U BBHICAJIUBAHUS.

Ilpoexmnas 3adaua Ne [.J]IBa ydeHWKa NPUTOTOBUIU CMECh M3 PACTUTEIHHOTO Macjia U
BOJbI: 100AaBUB MOJOBHHY 4YailHOU J10okku Maciia B 200 mit Boapl. OUH U3 HUX YTBEPXKAAET,
YTO TOJIYYEHHAs CMECh SIBIISIETCS KOJUIOMJHBIM PAacTBOPOM, a JIPyroud 3t1o orpumaer. Kto
npaB? CBoW OTBET WJUIIOCTPUPYHTE CHUMKaMu Ha MoOmibHOM Tenedone. (IIpaBbr 00a
yueHuka. Bce 3aBUCHUT OT 0COOEHHOCTEH MPHUTrOTOBIEHHUS cMecH. Eciu mpocto pasmeniarsb
Maclo B BoJie, TO KOHyc Tunzans He HaOmromaercs. Ecnu jke akTHBHO B30aJIThIBAaTh CMECH B
T€UEHUE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET U B TAKOM PACTBOPE XOPOIIO BUJIEH KOHYC
PaccestHHOTO CBETA, TO €CTh MOSBISIOTCS MEJIKOUCTIEPCHBIC YaCTUIIBI KaTleJIeK Macia).
BbiBoA: KOMIOMAHBIE PAcTBOPHl MOKHO OOHAPYKUTh IO ONTHYECKOMY TECTy «3PQeKT
Tungans», KOTOpbIH OOHAPYXWBAETCA, €CIM KOJUIOWJHBIE YACTUIIBI HE TPEBBIIIAIOT
Jrarna3oH HaHOPa3MEpPOB.

Memoowvt u cpedcmea IMRUPUYLECKO20 UCCIE008AHUA .

Ha npeapiaymumx 3aHATHSIX BBl BBIMOMHSIIN SKCIIEPUMEHTANBHBIE M TPOEKTHBIE 3a1aun. Kak
BbI [YMaeTe, KaKue METOAbl UCCIEAOBAHUS Bbl HCTIIOJIb30BAIH?

1. HaGmronenue. 2. OxcniepumenT. 3. U3mepenue. 4. CpaBHeHue
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4.5

4.6

4.7

BcenomHuTe 3amaHusi, IpOCMOTPUTE CBOU 3aIIMCHU M IPOKOMMEHTUPYWTE UX C TOUYKH 3pEHMUS
UCIOJIb30BAHHBIX METOJIOB HCCIElOBaHMsA. Yem BBl IOJB30BAINCh, 4YTOOBI pPEIIUTH
IIOCTaBJIEHHYIO IIepe]] BAMU IIpoOIeMy.

Ilpoexmnas 3a0aua Ne 1. Haiinure, yeMy paBHa IUIOTHOCTh AJTIOMHHUEBOW (OIBIU U
ME/IHOM MU CTaJIbHOM OOJIBAHKM HENPABUIBHON (POPMBI, KOTOPBIE JIeKaT Ha BAIIMX CTOJAX.
Wner obcyxnenue.

JIOJDKHBI TIPEAJIOKHUTh IUIAH PEUICHUs 3TOW 3a/Ja4yd, ONpPENCTUTh KaKhe HEOOXOMMBbI
M3MEpUTENIbHbIE IPUOOPHI ISl pELLICHHsI 3TOU 3a4a4H.

CpaBHUTH HalICHHOE 3HAYCHHME IUIOTHOCTH ATIOMMHUSA, MEAU WJIM CTaIM CO CIPABOYHOU
BEJIMYUHOM.

Kax cmenenv usmenvueHnocmu eénusem Ha 00Wyl0 NaAOWA0L CONPUKACAIOUAUXCA
yacmuy. OObEeMHBIC B3pBIBBI HAa MYKOMOJIBHOM  3aBOJIE, JPEBECHO-CTPYKEUHOM
npeanpusatin. [louemy Henb3s MCIOJIB30BAaTh OCH3UH Il PO3KHTra IpOB. BCIIOMHHUTD «4TO
TaKO€ IUIOMIA/IbY, «CAMHUIIBI U3MEPEHUS TUIOMIAIN.

IIpoexmnas 3a0aya Ne 1. Y Bac Ha CTOJNaX HaxomATcs MO0 KyOuk PyOuka, mnbo MaieHbKas
ylakoBKa caxapa-papuHana. Halinure niomane nenoro kyOumka M oOmyro miomanb 9
MaJIbIX KyOHMKOB, U3 KOTOPBIX COCTOMT OOJIbIION KYyOMK; MM LIEJIOH YIIaKOBKM caxapa U
o0111y0 MJIOLIA b BCEX KYCOUKOB caxapa B yrnakoBke. CpaBHUTE 3HaYEHUS IUIOLIAAN Le0H
¢urypel u cymMMmapHod Mmiomanu ee uactei? Kakyio 3aKOHOMEPHOCTb MBI MOXEM
HaOmoaTh?

Hanoob6vekmol u 00ycno6neHHOCMb UX YHUKAIbHBLIX C60UCIE PE3KUM YeeludeHuem
n0WA0U ROGEPXHOCMU YaAcmUY: HAHOYACTHIIBI, HAHOTUICHKH, HAHOBOJIOKHA, HAHOTPYOKH,
HAHOIIAPHKH, TCHIPUMEPHI, IEOJTUTHI, KBAHTOBBIC TOUKH.

IIpoexmnas 3a0aua Ne 2. Yxo nocs umeer anuny 12-13 mm, a yactuna maraeruta Fe304 —
20 uM. YBenuubTe uX B 1 mMmmnmapa pa3. C kakuMu oObeKTaMHU Bbl Telepb Oyaere ux
cpaBHuBaTh? Kakue ¢usnyeckue BEIWYMHBI W3MEHSIOTCS IMPH W3MEHEHMH JIMHEHHBIX
pa3zMepoB?

IIpoexmnas 3adaua Ne 3. Ckonbko nuctoB Oymaru A4 Boiiaer B ctakad oobemoM 100 mut?
Kaxnoii rpynmne BblgaHbl JuUcThl Oymarn A4 M XuMudeckue crakaHbl oObemoM 100 mur
Kaxxnas rpymnma umer oTBeT Ha 3TOT BOIIPOC.

[IpennaraeM momois: COMHUTE JTUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOIIJIO B OJIMH
cTakaH?

Haiinure miomane otaensHoro aucra A4 u mioma s NOBEPXHOCTH XMMUYECKOTO CTAaKaHa.
Haiinute cymmapHyto miomaab KOMKOB OyMaru, HaXoIsIIMXcsl B cTakaHe?

JlenaroT BBIBOJ: OHA OKa3ajach 3HAYUTENbHO OOJIbILE IUIONA I TOBEPXHOCTH CTAaKaHa.
Kakum o0pazoM Mbl yBeJIMYMIM CyMMapHyl IUIOIIagb IOBEpXHOCTH Oymaru?
(YMeHnblIeHHEM 00beMa OJTHOTO JIMCTA)

Hanoob6vekmol u 00ycnoeneHHOCmb uX YHUKANbHBLIX CEOUCHE PE3KUM YeeludeHuem
n0WA0U ROGEPXHOCMU Yacmuy: HAHOYACTHIIBI, HAHOTUICHKH, HAHOBOJIOKHA, HAHOTPYOKH,
HAHOIIAPHUKH, ICHIPUMEPHI, IICOJTUTHI, KBAHTOBBIE TOYKH.

Ilpoexmnas 3a0aua Ne 4. Haiimute miuomans cBOoel 4epenmHOi KOPOOKHM U CpaBHUTE €€ C
IUTOIIA/IbI0 TIOBEPXHOCTH OOJBIIMX MOMYIIAPUNA U YepernHo KopoOku, eciu S(kopa 0.1.) =
2500 cm? . S(u.x)=4nr?/2, rae r=C/2x.
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OObsicHeHue: OoJbIIas  IUIOMIAAb  OOJBIIUX  TOJYIIAPUNA  OOBSCHSETCS  HaJTUYHEM
MHOT'OYMCIICHHBIX CKJIaJIOK.

Oxcnepumenmanvuas 3aoawa. Ha cronax HaxomsaTcs CTallbHas KHOTIKA, JKEJIE3HBIA TBO3/Ib,
KYCO‘ICK MGI[HOﬁ HpOBOHOKI/I, MCEIOHasA CerHKa, FpaHYHBI AJIIOMMHUA M IIMHKA, IITaTUB C
npoOUpKamMu, COJITHas Kuciora. [lomecTuTe TpeIIoXKEHHBIE Tella Ha JHO TPOOHPOK U
n00aBbTE 3aTEM COJISTHYIO KUCIIOTY (BBICOTA CTOJIOA )KUIKOCTH MPUMEPHO 1,5¢Mm).

Onumwmre, 9TO BBl HAOIOIaETe B KAXKI0M U3 TIPOOUPOK.

3HAKOMCTBO C JICKTPOXUMHUYCCKUM PSAJIOM HAMPSHKCHUH METAIIIOB.

HasBanue o0ObekTa Hasanue metamna, | Uto HabmrogaeM JleBee wim mpaBee
u3 KOTOPOTO OTHOCHUTEIBHO Hy B
cenaH O0BbEKT II/XUM Py

BriBoA: C KHCIIOTON B3aUMOJIEUCTBYIOT METAJIIBL: ..........
C KUCJIOTOM HE B3aUMOJICUCTBYIOT METAIUIBL: ........
- 3aganue no yueOHuky M.A. AXMeToBa: 03HaKOMbTECh C TEKCTOM Ha c. 13.
- C KakuM BbI CTOJIKHYJIUCH IIPOTUBOpeuneM? Menp u cepedpo B HAHOCOCTOSIHUSAX CIIOCOOHBI
B3aMMOJICHCTBOBATh C KHUCIOTaMHU. YBEJIMYEHHUE IUIOMAAN TOBEPXHOCTH pEarupyromumx
YacTUIl BJIMSAET HE TOJBKO HA CKOPOCTh PEAKIMH (OOBbEMHBIE B3PHIBbI), HO M Ha XapakTep
XAMHYECKHX CBOMCTB.
IIpoekT «B nouckax KOJUIOUAHBIX PACTBOPOB»
5. XuMmusf Ha cTpaxke 310POBbSI.

5.1 Hoo. Boszonka iiooa. Hoo uz anmexu.
Ilpaxmuyeckas yacmeo.
H3roroBneHune MoAenu MOJIEKYIIBI oAa. DJIeKTpoHHas, rpadudeckas Gpopmyna ioga
[Tpoekt «OOHapyx)eHHe KpaxMaa B MPOAYKTaX MTUTAHUS.

5.2 «Mapzanyoexar. llepmanzanam kanus. Maprasen 1 ero CTeleHU OKUCICHUS
IIpakxmuueckas uacme.
Omnpenenenre MaccoBOM JOIM KUCIOPOa B MOJIEKYJI€ IEpMaHTraHaTa Kajusl.
Pacuet oTHOCHTENBHOMN TUNIOTHOCTH KUCIOPO/A 110 BO3AYXY.
CoOopxka mpubdopa AJis MOTydeHUsT KUCIOPO/a METO/IOM BHITECHEHHUS BO3IyXa.
OKcrepuMeHT: cOopka mpubopa Uil paslokKeHHs IepMaHraHara kanus. KauecTBeHHas
peaxkuus Ha KUCIOPOA.
[[BeTHBIC peakIuy C MepMaHraHaTOM Kalus (Hamp., IepMaHraHaT Kaius U CyiabGUT HATpus,
Ap.)

5.3 Ilepexucs sooopooa. Ceoiicmea u npumeHnenue nepoxcuoa 6000pooa. CteneHb OKUCICHUS

KHCIIOpO/ia B MOJIEKYJIE€ IEPOKCHIa BOIOPOAA.

Peakuus paznoxxenus nepokcuaa Bojoposa. Kak mpoBectu 3KCIEpUMEHT.
Karamuzatopel. Oxcup wmapranma (IV), depmeHT karanmaza — Karamu3aTopbl PEaKIud
pa3IokKEHUS.
Ilpaxmuueckas wacmeo.
Oxcun mapranua (1V): Hanucats opMysy BelIecTBa U ONPEAEIUTh CTETIEHb OKUCICHUS.
Tpu npoOupKH, B KaXKAOH HAaXOAMUTCS HECKOJIBKO MJI aNTeuyHOW MepeKucH Bojaoponaa. Bo
BTOPYIO U TPETHIO MPOOUPKH MTOMECTUTE COOTBETCTBEHHO okcua Mapranma (1V) (Ha xkoHunke
HInaress) U CBeXeHaTepThlid KapTodenb (Ha KOHYHMKE IIAaTes ).
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Howmep npobupku Uro nobapwin Urto Habmrogaem

5.4

Hanwucares ypaBHeHHE peakiiuy ¢ 0003HAYCHUSAMH YCIOBUH €€ MPOTEKaHUSI.
[Tpoucxomutr s peakuus B mepBoil mpobupke? [Ipemnoxkure mpubop A TOTYUYESHUS
BOZIOPOJia IIPY Pa3JIOKEHUU NIEPOKCUA BOJOPOA.
Auyemuncanuyunoeasa kucioma. Ackopounosasa xucaoma. KuciotHocTs cpeabl. pH —
MHJVKAaTOPBl CBOUMU PyKaMH.
IIpaxmuueckas wacmeo.
Omnwucanue (uznyeckux cBOMCTB. [IpUroroBieHue pacTBOpoB ALETUICAIULIUIIOBON U
ackopOuHOBOW  Kucnor. JlelicTBMe WHAMKATOpoB ((peHondranenHa, nakmyca U
METHJIOPAH’Ka) Ha UX PACTBOPHI.

HHAUKATOPbI AI_ICTI/IJ'ICELTII/IHI/IJ'IOBaH KHCJIOTa ACKOp6I/IHOBa${ KHCJIOTa

®denondranenn
Jlakmyc
METHIIOPAHK

[TpuroroBnenune oTBapa KpacHOH KarycTsl. HabmioieHre n3MeHeHHs! [IBETa OTBapa B Pa3HBIX
pacTBopax (yKCycHasl, JMMOHHAas, aCKOPOMHOBAs KUCIIOTHI, [IOBAPEHHAs COJb, ra3UPOBAHHAs
BO/1a, HAIIATBIPHBIN CHIUPT, MUIIEBAs COAA, PACTBOP MbUIA U CTUPAIBHOIO MOPOILIKA).

B3aumoneiictBue ackopOMHOBOM KHUCIOTBHI ¢ HomoMm. Bompoc: s kakux menedl MOKHO
UCIOJIb30BaTh 3Ty peakuuio? (111 OOHapy)KEeHUs AaCKOPOMHOBOM KHCIOTBI B IPOAYKTax

TIATAHUS ).
1 peareHt 2 peareHT Yro  HabmromaeM  mpu  HX
acKopOWHOBas KHCIOTa | HOJ B3aMMOJICHCTBHH

duznueckue cpoiicta: | PU3nyecKkre CBOICTBA:

5.5

5.6

«3enenka» unu Opuniuanmoswvii 3enenstii. 1{BeT mMopomkooOpa3HOro OpHIUIMAHTOBOTO
3eneHoro. [IpakTudeckoe 3Ha4eHNE U TOTyYEHHE.

Ipaxmuueckas wacmeo.

dusnyueckne CBOMCTBA OPUIITHAHTOBOTO 3€JIEHOTO

Kak pokazaTh NmOJIMHHOCTH OpMIIMAHTOBOIO 3esieHoro. IIpoBeneHue mocienoBaTeNbHbBIX
peakiuii B OAHOW MPOOUpPKE C OPHILTHAHTOBBIM 3€JICHBIM: BHauyaje B MPOOUPKY 00ABUTH
KOHIICHTPUPOBAHHON COJISTHOW KHCJIOTHI, a 3ateM pactBopa mmenoun NaOH. Odopmicuue
paboTel MO CBOEMY YCMOTPEHHIO. 3aTeM OOCyIuTh: Kak 3apUKCHPOBAIN PE3YIbTAThI
JKCIIepUMEHTa (M3MEHEHUE 1IBETA, BhIMAIEHHUE 0CaIKa).

[TpoekT «MOKHO M HCIONIB30BaTh OPUIUTMAHTOBBIN 3€JICHBINH KaK HHIUKATOP KUCIOTHOCTU
CpenbD»

«Mbuino uyoecnoe): X034UCTBEHHOE U TYaJIE€THOE, KUIKOE U TBEPAOE.

Ipaxmuueckas wacmeo.

JelicTBue nakmyca Ha paCTBOP MbUIa, paCTBOP CTUPAIBHOTO MOPOIIKA
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(oKa3aTeabCTBO LIEJIOYHOTO XapaKTepa MOIOLIUX cpeicTB). M3yueHnue aTUKETOK TBEpAOro u
KHUJKOTO MblIa (pa3iuyue B XHMHUYECKOM cocTaBe). PacTBopeHue Mblia B JKECTKOH U
JTUCTUUTUPOBaHHOM Boje. Dddekt Tunmans.
IIpoekT «MbloBapeHuE»
6. Xumusa muum

6.1 Caxap, kpaxman, yennion03a — pOOCMEEHHUKU 2IOKO3bL.
Yro Takoe auaber. [NMKeMHYECKMd HMHIEKC HPOAYKTOB IHUTAHHS. XHUMHYECKUE
MOJICTIACTUTENHN U UX KOBAPCTBO.
IIpaxmuueckas wacmeo.
Omnpenenenre NPOAYKTOB C BBICOKUM TNIMKEMUYECKUM UHACKCOM (paboTa ¢ Talmuiei).
OmnpenernsieM MOACIACTUTENH: acapTam, copour .... (Pabora ¢ saTukeTkamu.
OnpIT: B3aMMOJEICTBHE INIIOKO3bI ¢ THApoKcHioM Meau (11), cBexenpuroToBiIeHHbBIM.
HccnenoBanre M3MEHEHHUsI COAEPIKAaHUS TIIIOKO3BI B KPOBU MOCie  cOaJaHCHPOBAHHOTO
obena m mocne ynorpebieHus ¢actdyna: KUPHEIIKOB,YHIICOB, CIAAKUX Ta3uPOBAHHBIX
HAIUTKOB.

6.2 Antomunuii: eenuxuii u yxycacuoii. Ilouemy He cienyeT NOJIB30BaThCS ATOMHUHHUEBOMN
nocynoi? Conepuuk kanpiiug. Octeonopo3. MeTraibl KOHCEPBHOM OaHKU.
IIpaxmuueckas paboma.
CpoiicTBa amOMHUHHUS W OO0JIACTM TPUMEHEHHUsS AalIOMUHHUS Ha OCHOBAaHMHM €ro CBOICTB
(noBTopenue). CocTaBUTh TAOJIHILY, KJIACTEP WA CXEMY.
[IpoBeeHne XUMUYECKUX PEAKINil, XapaKTEPU3YIOMNX aM(pOoTepHbIe CBOWCTBA COSAMHEHUI
QITFOMUHMUSL.
OmnpIT 1. ATIOMUHMI U COJSTHASI KUCIIOTA.
Omnplt 2. X70pua adtOMUHUS U TUAPOKCU HATPUS
Omnpit 3. ['upokcHUT aNIOMUHMS U COJISIHAs KUCTIOTa
Omnplt 4. 'mapokcu anrOMUHUS U TUAPOKCHUJL HATPHUS

HazBanwue omnrnita Yro HaOIHOMaEM YpaBHEHUE XUMUYECKON PEAKIIUU

Bremon: .............
[TpoexT «Ee BenmnuecTBO — KOHCEpBHAs OaHKA: IKCIIEPUMEHTAIILHOE OTPE/ICTICHIE METAILIIOBY.
6.3 Vkcycnasa kucnoma. CTONOBBIN YKCYC, YKCYCHAsl SCCEHIIMsI, JIeASHAs YKCYCHasl KUCJIOTa: B

yeM pa3Huna. CBOICTBA YKCYCHOM KHCJIOTBI U €€ npuMeHeHue. PU3H0I0ornyeckoe
BO3JCHCTBHE KUCIOTHL.
Ipaxmuueckas paboma.
CocraBiieHne NOHSITUMHON CXEMBI: «UTO 5 3HaI0 00 YKCYCHOU KHCIIOTe»  (MHAUBUAYAJIBHO,
1100 B TpymnIe).
Pacuer xoHIIEHTpaIMK KUCIOTHI MIPHU €€ pa30aBICHUH.
KucnotrHoCTs pacTBOPOB MUIIEBOM COJBI U YKCYCHON KHCIIOTBI.
lNamenue nuieBo coabl YKCYCHOM KUCIIOTOM: MMPU3HAKU XUMUAYECKON
peakiuu (BBIJCICHUE Ta3a, pe3Koe yBeNIWYeHHe 00beMa peakIMoHHON cMmecu). [loBTOpUTH
pEaKIUIO TalieHus: COJbl C UCIONIb30BAHUEM MHIUKATOpa (Hamp., OTBapa KPaCHOKOYAHHOMU
kammycThl). /st uero Heo6XoauMOo OBLIIO TPUMEHEHNE UHAUKAaTOpa?

OOpatuTh BHUMAHHE, YTO BBIJICJIICHHE Ta3a YACTO COMPOBOXKIACTCS

yBeTU4YeHHEM 00beMa peakIIMOHHON cMecu. Kakue Mepbl Ipe1oCTOPOKHOCTH
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HY)KHO COOJIIO/IaTh MPHY MPOBEACHUH TAKUX PEAKIUI?

6.4 «Conenasn nawa xcuzne) (NOBapeHHas COJb, MOTAIl, TJIyTaMaT HATPHS....... riayoepoBa

COJIb, MEJTHBIH KYyIIOpOC...... )

[Mumesast coma, nuThEBas coAa, KAIBLIMHUPOBAHHAS CO/A, KAYCTUYECKAst CO/la: OAMHAKOBbHIE
WJIU pa3Hble BenlecTBa. KauecTBEHHbIE peakIuu B XUMUHU.

Ipaxmuueckasn paboma

OrnpenenuTh: Kakoe U3 BellecTB (MHUILNEBas COJa, KayCTHYeCKas CO/a, KaJIbIIMHUPOBAHHAs
COJIa) SIBJIAIOTCS COJIIMU YTOJIBHOM KUCITOTBI.

Omnpit 1. JleiicTBHE MHAUKATOPAMH.

OnpbiT 2. JleiicTBHE HA paCTBOPHI MUIIEBON U KAYCTUYECKOM COJIbI YKCYCHOM KUCIIOTHI

HazBanue ombiTa Yro HabmrogaeM BriBon

BriBOZ: ..........

[IpoBenenue onbITOB MOATBEPKAACT, UTO MUIIEBAsI COJIa, KAJTBIIMHUPOBAHHAS COJIa — 3TO COJIU
c1a0oif yroibHON KUCIOTHI, @ KAyCTUYECKas COJla — PACTBOPUMOE OCHOBaHUE.

OO6cyanThb, Kak 10Ka3aTh OMBITHBIM ITYTEM, YTO MUILEBAs COJA SBISETCS KUCION COJIBIO.

6.5 Bpeo numpamos: mu¢h unu npaeda. Ilonp3za HUTPATOB: BaKHEHIIME MHUHEPAIbHBIC

ynoOpeHHss Kak HCTOYHHMK a3oTa. KpyroBopor azora. [louemy BeHepMHa  MyXOJIOBKA
MoeJaeT HACEKOMBIX (TaK OHa BOCIIOJHSET HEJIOCTaTOK a30Ta B OOJOTHCTHIX MECTax).
Hutpatel B KadecTBE NHUILEBBIX KOHCEPBAaHTOB. Kakue mpeBpalleHuss MTPOUCXOIIT C
HUTPATaAMU B OPraHU3ME YeJIOBEKA. A30T U €ro CTEIEHH OKUCIICHUS.

Ilpakmuueckas yacme.

OnpeneneHre MaccoBOM J0JIM a30Ta B KaJIMWHOM, HATPUEBOM M aMMOHMIHOHN cenmuTpe.
BriBoa: kakoe u3 HUX Ooliee IIeHHOE a30THOE yI00peHHe.

[Ipoekt «BausHUE a30THBIX yIOOPEHHI Ha POCT CasKeHIIEB (hacoImy.

7. Pabora HaJg npoekTamu — 5 4

6.
7.
8.

10.

Oman 6v160pa memvl, NOCMAHOBKU Yeau, 3a0ay UCCIe008AHUSL .

Oman 6v108uUdzCEHUA 2UNOME3DI.

Oman naanuposanusi nymu 00CMUdMCeHUsl yeaeli UCC1e008ameNbCKux (NpoekKmHlx) pabom u
8b100pa HEOOX0OUMO20 UHCIPYMEHMAPUSL.

Oman nposedenus yuebHO20 ucciedosanus (NPoeKmHou pabomovl) € NPOMENCYMOYHLIM
KOHMPpOJIeM 3a X000M 8bINOJIHEHUSL U KOppeKyuell pe3yibmamoa.

Oman oghopmnenus, npedcmasnenus (3awumeol) NPoOyKma NPoeKmHou pabomsi

Cnucox HCHOJIb3YEMbIX HCTOYHHMKOB

Cnucok OCHOBHOI JMTEpaTyphbl:
1. Xumuuyeckas sanukioneaus. T 1. M., 1988 r.

2. Kykymikun F0.H. «Xumust Bokpyr Hacy, M. Beicras mkomna, 2018 r..

3. B.M. Ky3HenoB «Xumus Ha IOpOre HOBOT'O ThICSUENIETHs», «XuMHs B mkose» Ne 1, 2017.
4. AM. IOnun u apyrue. « Xumus ans Bac». M. «Xumusn2002.

Cnucoxk JuTepaTypbl AJsl y4YMTEJIs:

1.
2.

O.C. I'abpuensn, I'.I'. JIsicoBa «HacTonpHast KHUra yauTess Xumun». , poda, 2017.

Anuk6eposa JI.}O. 3anumarensHast xumus. Kaura s yyammxcs, yautenei U poauTesei.
M.: ACT-ITPECC, 2017,
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10.

11.

12.

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

FO.H. KopoTsieBa « XUMUYECKHUE CATOHBI KPacoThl». «XuMHus B mkoje». Ne 1. 2005 r.
Cxypuxun .M., HeuaeB A.I1. Bce o numie ¢ Touku 3peHust xumuka. Crpas. uganue. M.:
Bricmiag mkona, 2009

AxmeroB M. A., 3oposa E.JO. O0yueHne XuMu# Kak Mpouecc pa3BUTHS

Mo3HaBaTeNbHBIX cTpareruii ydamuxcs [Tekcr]/ AxmeroB M. A., 3opoBa E.}O.// Hayka u
mkona.- 2015.- Ne 2.- C.81-87

JlazapeB B. C. IIpoekTHast 1eATeIbHOCTD B IIIKOJIC: HEUCITOIh3yeMbIe BO3MOXHOCTH [Tekct]/
Jlazapes B. C. //Bonpocsl o6pazoBanms. — 2015.- Ne 3.-C. 292-307.

Boponmo A. IlpoektHas 3amaua [DnexktpoHHblid pecypc] / BoponmoB A. - XKypnan
«Hauanpnas LIKOJIaY.- 2007 .- Ne 6. - Pexum JOCTYTIA:
http://nsc.1september.ru/article.php?id=200700608

BBenenne B HanotexHojoruu. Xumus [Tekcr]/ yuebnoe mocobue mia yyamumxes 10 — 11

kiaccoB/ mox pemakumein AxmeroBa M.A. - CII6: oOpa3oBarenbHBIN HEHTp «YdacTuey,
O6pazoBatenbHbie MpoekThl, 2011 — 108 ¢. (cepust Hanomikomna)

INabpuensu O.C., OctpoymoB N.I'. IIponeneBtuueckuit kypc «CtapT B xumuto»/ ["abpuensn
O.C.- Xypnan «Xumus B mkone».- 2005.- Ne 8.- C. 19-26

l'ony6 I'.b., Ilepenviruna E.A., UypaxoBa O.B. OcHOBBI MNpPOEKTHON AESITENHLHOCTU
IIKOJIbHUKA: METOJUYECKOEe MOCOOUE MO MPEroAaBaHHI0 Kypca (C HCIONIb30BAaHUEM TETpaieh
Ha meyaTHoU ocHoBe)/ Ilox pemakumeii npodeccopa E.f.Korana. - Camapa: M3garenscTBoO
«YuebHas nureparypay, U3narensckuii nom «Demopoy». 2006. — 224 c.

Cnmcok JauTepaTypbl AJIs1 00yYaIOIMIMXCS:

1.

2.
3.
4.
M.:
5.

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

«OHIMKIONEANYECKUN coBapb roHOro xumuka» M. «llenarorukay, 2002.

«Qpynut», Xumusa — M. 000 «TJ «M3natensctBo Mup kHuru»», 2018.

Anuk6eposa JI.YO. 3annmaTensHas xumus. KHura s ydamuxcs, yuutenei 1 poauTesen.
ACT-ITIPECC, 2017,

Mup xumun. 3anuMaTenbHble pacckasbl 0 xumuu. Coct. F0.U.Cmupnos. CII0.: «MuM-

Okcnpeccy, 1995.
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KpurepuaabHasi Ta0/1MIAa OLIEHKH MPOEKTA

1

Ipuio:xxkenune Nel

Kpurepuii ba3zoBrlii ypoBeHB [loBBILLIEHHBIN YPOBEHB
1 6amn 2 Gamna 3 Gamna 4 bamna 5 bamroB 6 OamroB 7 8 bamtoB
GamroB
Yuenuk YueHnuk YueHnuk YueHuk YueHuk Yuenuk Yuenuk | YueHuk
MOATBEPAN | OOBSCHWI | OmHcal 000CHOBAJ | MpoaHAIH3 | Ha3Bal chopmy | ykazam
bi§ NPWYHHBL, | CHUTYyalMI0 | WACaJbHY | MpOBAl HEKOTOPHI | JIMPOBAJ | HEKOTOP
MOHUMAaHH | IO U yKa3ai 10 CUTyallMIO0 | € npobne | bie
e KOTOPBIM CBOH (kemaeMy | W Ha3Bal NPUYMHBI | My  Ha | MOCIEICT
npoOJIeMbl | OH HaAMEpECHHS | 10) MPOTHBOPE | CYIIECTBO | OCHOBE BUS
, MPUCTYITH CUTyalus | 4ue BaHUs JIETadbH | CYIICCTB
=
e chopmynu | 1K MEXTY MpoOJIeMBI | Oro OBaHUsA
E POBAaHHOW | PEIICHHIO UacaIbHOM | , aHanuza | mpoOiem
= yauTeneM | mpoOIeMBl u chopMynH | cUTyam | B
E g , peanbHON | pOBaHHOH | M u
; 2 chopmynn cuTyanmet | ¢ TIpUBET
9 o
2 3 pOBaHHOM MIOMOIIBIO | aHAIH3
= i yauTeneM YAUTEIS TIPUIHH
= &
= @ ee
3 g
= s CYILIECTB
] g OBaHHS
= =
e Yyennk Yyenuk ¢ YyeHuk YyeHuk YyeHuk Yyenuk Vyenuk | YueHuk
-]
‘? MOJATBEPAM | MOMOINBIO | chopmynu | chopMyiIH | MPEUIOKK | 0OOCHOBA | HPEASIO | IPEITIOK
= hi} YUUTEIS poBain poBai 11 cioco® b1 KU 170
= noHuManu | chopmyiu | 3amadw, LIEJIb yOeIUThCS | TOCTHXKUM | BO3MOX | CTpaTeru
>
z e IeJH U poBan aJeKBaTHBI | MPOEKTa B OCTB IICTTH | HEIE 0
z 3ajga4 3a7a4u, enu Ha JIOCTIDKEH | W Ha3Bal CrocoOBI | JOCTIDKE
é MIPOCKTA, COOTBETCT | MPOCKTA, OCHOBaHH | WU MEJIH PHUCKH pelleHN | HUS HeTH
E chopMynH | ByroIIue ompeneNeH | | o Ha
4 POBaHHBIX | LeNH HOM pOoOIEMBI mpobne | OCHOBE
§ = YYUTENIeM | MPOEKTa COBMECTHO | , MBI aHamm3a
s E ° c copmynu anpTEpHa
A .
5 % § YYUTENEM pOBaHHOM THUBBI
S| ol E COBMECTHO
© = o
S = =i c
282
S| 215 yUHUTENEM
O |~ | HF

! ﬂaHHaﬂ CUCTEMa OLICHMBAaHUA COCTABJICHA COIJIACHO MCETOJAUYCCKHUM PCKOMCHJAAUUAM U3 C60pHI/IKa dummana I/IC,

T'ony6 T'.b., Ilepensirunoit E.A. «Ilopsnok dopmupoBanust paznena «CuctemMa OIEHKH JOCTHXKEHUsS TUTAHUPYEMBIX

PE3yJIbTaTOB OCBOCHHS OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 0011ero oopasoanus». — Camapa. 2012,
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Ilocne ITocie VYueHuk VYueHuk VueHuk VueHuk Vuenuk | YueHHK
3aBEepIlEH | 3aBepIieH | BBICTPOMJI | yKazall 3adukcup | CIUIAHHUPO | TPEIIIO 000CHOB
us us B BpeMs, oBal Ball KU an
MPOEKTa MIPOEKTa XpOHOJIOTH | HEOOXOAW | pe3ynmbTaT | TeKyITHH JIEWCTBH | HEoOXom
YYEHHUK YYeHHUK YeCKOM MOE€ ISt Bl KOHTPOJb | 4 (IIaru) | UMeIe
pacckasan, | ommcant MOCTIEI0BA | BBHIOJHEH | TEKYIIETO | C y4eTOM B ISt
YTO OBLIO IOCJIeI0oBa | TEIIBHOCTH | S KOHTPOJIA cnenu(UK | COOTBET | peaym3all
CIETaHO B | TENBHOCTh | copmynu | chopmyin | 3a i CTBUHU C | UU
X0J1e u pOBaHHBIE | POBAHHBIX | COOTBETCT | NIEATENBHO | 3ajJadyaM | MpOeKTa
paboThI B3aUMOCBSI | COBMECTHO | COBMECTHO | BHEM cTH nu pecypcsl
HaJ 3b c c JIeATeNbHO | (IIaroB) Ha3Bajl

o | MPOCKTOM | NPEANPUH | YYHTEICM | Y4YUTEIeM | CTH ILIaHY HEKOTOp

E SITBIX IEUCTBHUS IEeUCTBUI pIe

g nercTBui | (maru) (1raroB) HE00X0T

% H::/ICL - CBI

E pecyp

n | Ilocme Ha >tane Vdaenuk Yaenuk Yaenuk Vaenuk Vuenuk | YdeHHK

% 3aBepIicH | IDTAHUPOBA | JACTAIBHO yKazad, omucai obocHOBa | chopMy | cIutaHUp

E us HUSA omucail KaKUM XapakTepu | HO Ha3BaJ | JHPOBaJ | OBal

g MPOCKTa YYeHUK xXapakTepu | oOpazom CTHUKHU MOTEHIINA | PEKOMEH | TPOJIBIIK
YYEHHK omnucail CTHUKH OH MPOJYKTa, | JBHBIX JIalun CHUE WIN
omnucan MPOIYKT, MPOJYKTa, | TUIAHUPYET | C yYETOM noTpebure | mo yKazan
MOJIyY€HH | KOTOPBIA Ba)KHBIC WCIIONIb30B | 3apaHee JIeH U WCTIONIB3 | TPAHMIIBI
bIi MpearnoJar | s ero aTh 3aJaHHBIX | 00JacTH OBaHHUIO | KMCIMOJIb30

o | TPOMYKT aer WCIIONIB30B | TPOAYKT KpUTEpUEB | UCIOJIB30B | MOJY4YeH | BaHUS

% MONYYHUTh | aHHA OILICHKH aHus HOT'O MPOIYKT

é MpOAyKTa | MPOAYKTa | MPOIYKT | a

S|

é :pyrI/IM

3

2, u

=
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Pabota ¢ nadopmarmeit

Yuenuk VYueHuk VYueHuk VYueHuk VueHuk VueHuk Vuenuk | YueHHK
YKa3bIBaCT | YKA3bIBACT | BBIICIHI yKazad, CaMOCTOST | OPTraHW30B | IpHU caMoCTOs
Ha Ha u3 Kakas €JIbHO aJ1 TIOMCK IUTAHUPO | TENBHO U
OTCYTCTBH | OTCYTCTBH | 00OO3Ha4deH | WHpOpMAIl | Ha3Bal nHpOpMaIl | BAHUU aprymer
e e HBIX Hsl 110 BUJIBI WU B paboTel | THpOBaH
nHpOpPMALl | KOHKPETHO | yYHTEIEM | TOMY WM | UCTOYHHKO | COOTBETCT | BBIACNH | O MPHHSII
WH, BO | i BOIIPOCOB HHOMY B, U3 BHH C I pemeHne
BpeMs uHpOpMaL | It BOTIPOCY, KOTOPBIX IJIaHOM BOTIPOC o
BBITIOJIHEH | MM BO W3YUYCHUsI, | MOCTaBJCH | OH pabot o Bl, ITO 3aBepiie
U TOTO | BpeMs Te, HOMY IUTAHUPYET | MPOEKTY KOTOPBI | HUU
NEHCTBUA, | OOCYXKICH | MHPOpPMALl | YUYUTEIEM | MONYyYHUTh M JTamna
JUTS Ui C Uei mo WK uHpOopMaIl HeoOxon | coopa
KOTOPOTO | PYKOBOIHT | KOTOPHIM CaMOCTOST | HIO, MO nHpOpMa
JTa enem HE €JILHO, peKOMeH MONYYHUT | LU
nHpopmar | obmiero oOamaer. HEOOXOIM | OBaHHYIO b
us IJiaHa Ma IS yauTeIeM CBEJICHH
£ | HeobXomu | AEATENBHO BBIITOJTHEH S U3
§ Mma, CTU B ust HECKOJIb
g | sanaBas pamKax poeKTa KHX
g BOTIPOCHI MPOCKTAa, HCTOYHHU
% 3a7aBas KOB
g BOTIPOCHI
=
YyeHuk YueHuk YueHuk YueHnuk YueHnuk YueHuk Vuenuk | YueHUK
H3II0KHIT H3TI0KUIT Ha3Bal HHTEPIPET | yKa3al Ha | MPHUBEI peanu3o | mpemiox
nonyquH TC HECOBIIAaAC I/IpOBaJ'I BBIXO AN 06’L§ICHCH BaJl 150) 4
VIO (parMeHT | HUS B MONMYYCHH | € U3 ne, TIpeUIo crroco0
uHpOpMaIl | BI CBEJICHUAX | YIO ob1ero Kacaroliee | KCHHBI | pa3permie
15020) MONY4YeHH | , uHpOpMALl | psxa WiIn Cs TaHHBIX | yduTene | HUA
ot collepyKamy | WO B npoTuBope | (CBEOCHUH | M MIPOTHBO
nHpOpPMALl | UXCS B KOHTEKCTE | Yallue ), croco6 pedns
HH, HCTOYHHKA | COACPXKaH | IpyT BBIXOJIAIII | paspeuie | Wiu
KOTOpBIE X us Ipyry HX U3 HUA IIPOBEPK
= OKa3aJInuCh | UH(OPMAIl | MPOEKTa CBeJCHHs. | 00IIero MPOTHBO | U
= HOBBIMU 15058 pana, wiu | pevyus JIOCTOBED
% JUTSL HETO Mpenoxe oOHapyxke | win HOCTH
2 WM 33[a]1 | HHBIX HHBIX MpoOBepK | WHpOpMaA
£ BOIIPOCHI YIUTEIEM. MPOTHBOP | | 1015041
] Ha eunit JI0CTOBE
é [MOHUMAaHH pHOCTH
= e uHPOpPM
o anuu
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YyeHuk Yyenuk Yyenuk Yyenux Yyenuk Yyenux Vyenuk | YueHuk
BOCIIPOU3B | MpUBEN IPeUIOKU | caenan caenan BBICTPOWJI | chenan HOJTBEP
e mpuMmep, 1 AN BEIBOJ] BEIBOJ] B BEIBOJ] JTAT
apryMeHTa | MOATBEepK | mpeanpuHs | (mpucoexn | (mpucoexn | COOCTBEHH | Ha BBIBOJ
U0 | JTATOIINH bi§ HUJICS K HIWICS K | OH JIOTHKE | OCHOBE COOCTBEH
BBIBOJI, BEIBOJI, nefcTBus BEIBOZY) BEIBOZY) COBOKYITH | KpUTHYE | HOH
coliepKaty | 3aMMCTBOB | TIO Ha OCHOBE | HA OCHOBE | OCTh CKOTO aprymer
uecs B AQHHBIA U3 | TPOEKTY, MOJYyYeHH | MOJIydeHH | apryMeHT | aHaiu3a | Taluueu
M3y4eHHO | MCTOYHMKA | OCHOBBIBAs | OM oii OB, pasHbIX | WK
M uHpOpMaIl | Ch HA nndopman | uHbOpMaLl | MOATBEPXK | TOUEK €aMocCTos
UCTOYHUKE | MU MOJYYSHHO | U U uu U | Jarommx 3peHust TEIBHO
uHpOpMaIl i MpUBET MpUBEI BBIBOJ] I HOJTy4YeH
g | un uHpOpMaI | XoTs ObI HECKOJIBKO corocTa | HBIMU
& un onuH apryMeHTo BJICHUS | JAHHBIMU
E apryMeHT | B WA TIEPBUYIH
8 IAHHBIX on Hu
é UL ero BTOPUYH
= MOJATBEPK ol
g JEHUs uHbOPM
é) anuu,
= VYuenuk B pabore Yuenuk Ommnbku
E MIPOIEMOH U B MIPOIEMOH OTCYTCTB
= CTpUpPOBAI oTBeTax CTpUpPOBAI VIOT
E TTOHUMAaHU Ha cBoOOTHOE
) e BOTIPOCHI BIIaJICHNC
s collepKaH 1o TpeaIMeTo
i us collepXkaH | M
: BBINOJIHEH HI0 MIPOEKTHOM
§ HOU paboThI NESTEIBLHO
= paboTsl OTCYTCTBY | CTH
2 0T
§ rpyOBIe
2 OIIHOKH
z
Q
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YyeHuk VYuenuk VYuenuk VYuenuk Yyenuk Yyenux Vyenuk | YueHuk
BBICKA3aJl | Ha3Bal Ha3Bajl Ha3BaJl TIpUBE NpPEeAJIoKN | apryMeH | ImpoaHai
cBOE TPYIHOCTH | CHJIbHBIE ciabbre OPUYUHBL | 1 THUPOBAI | M3UPOBAT
BIICYATIICH | , C CTOPOHBI CTOPOHBI yCIexoB M | cocoO(BI) | BO3MOXK | pe3yibTa

= ue OT | KOTOPBIMU | PabOTHI paboTsI Heyzaad Ipeojone | HOCTh THI

E paboThl OH Hax Hax (TpymHOCT | HHSA UCTIONB3 | pabOTHI

’E Haj CTOJIKHYJIC | TIPOEKTOM | MPOEKTOM | €i) B TPYZHOCTE | OBaTh Haj

» HPOEKTOM | S IIpH pabore i OCBOCHH | MPOEKTO

% pabGote Haj (m36exaH | ble B M cC

= HaJ NPOEKTOM | Hs xoze TOYKH

= MPOEKTOM Heyzad), ¢ | NPOEKTH | 3pEeHUs

> N

5 KOTOpPBIMH | O KU3HEHH

=9

2 OH paboTel | BIX

g CTOJIKHYJIC | yMEHHS | IUIAaHOB

=

= s TIpH B Ha

S

2 pabote npyrux | Oymymiee

e HaJ BHIaX

§_ MPOEKTOM | JesTellb

= HOCTH

Q
YyeHuk Yuenuk Yuenuk Yuenuk Yuenuk VYyenuk Vyenuk | YueHuk
M3JI0KHIT W3JI0KUIT W3JI0KUIT W3JI0KUIT W3JI0KUIT MOCTaBMJI | W3JIOKHU | TPE/ICTaB

= BOIIPOC C | BOIIPOC C | Temy, TEMY, TEMY, Lelb bi§ 170)1

= coOuytoieH | COOJMIONIEH | BKIIIOYAl0 | BKIIIOYAI0 | MMEIOIIYIO | MMUCBMEHH | Bompoc, | uHdopma

3y .

- MeM HOpPM | €M HOpM | LIyIO 1113% %) CIIOXKHYIO | OM CaMOCTO | IIUIO B

2

= odopmiier | ohopMIIeH | HECKOJIIBKO | HECKOJNBKO | CTPYKTYPY | KOMMYHHUK | AtenbHO | (opme u

=

E WSl TEKCTa, | M1 TEKCTa | BOIIPOCOB | BONPOCOB | U arnyu 1 mpeano | Ha

= 3aJaHHBIX | U c c TPaMOTHO | OTpENeNy | KU HOCHTEIe

5 o0pasoM | BcrioMoraT | coONIOAEH | cOONIOAEH | MCIONB30B | JI XKaHP CTPYKTY | ,

= eJIbHOM WeM HOpPM | HEM HOpM | al TEKCTA. py a/IeKBaTH

z = rpaduKH, W TIpaBHWJI | U TIPaBWIJI | BCIIOMOTAT TEKCTa B | BIX LIEJIN

=

§ 5 3aaHHBIX | oopMiIeH | ohopMIIeH | eIbHBIC COOTBET | KOMMYHHU

" = o0pa3ioM | s TeKCTa | Msl TEeKCTa | CPeACTBa, CTBHH C | KallMu

g ; u HOpMaM

S

= 2 BCIIOMOTAT U KaHpa

< = .,

a = eJbHOM

= | B

g = rpaduKmy,

i § 3alaHHBIX

S

S = o0pasom

Q =
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= Vuenuk Vuenunk Vuenunk Vuenne Vuenunk Vuenuk Vuenuk | YueHuk
E BBICTPOUJI BBICTPOMJI CaMOCTOAT HCIIOJIB30B aJICKBATHO CaMOCTOAT | pe€ain30 CaMOCTOA
2 CBOIO peb | CBOKO PEYb | SIIBHO ai HCTIONIB30B | EIBHO Bal TEILHO
g B B moAroTOBH Ppa3sIMIHBL all HCIIOJIB30B | JIOTHYEC peann3os
E COOTBETCT COOTBETCT JI I1IJ1aH (5] H6B6p6aﬂb al KNE I al
E BUU C BUU C BEICTYIUICH | BepOaJbH | HEIC HeBepOalb | pUTOPUY | JIOTHYECK
= HOpMaMu | HOpMaMH us u ble cpencraa HBIE €CKue ue wiu
E PYCCKOIO | PyCCKOro | coOmomam | CpeacTBa | MIH CpencTBa | MPHEMBI, | PUTOPHY
E‘ SA3bIKa, SA3bIKa, HOPMBI KOMMYHUK IOArOTOBJI nim npeajio CCKHUC
§ oOpamiasic | oOpamiasic | MyOJUYHO | aIuu €HHbIE IPaMOTHO | >KEHHbIE | TPHUEMBbI
i E b K TCKCTY, | b K IJIaHY, " peun u HarJsiJHbI MOATOTOBJ | YUUTECIIC
§ E COCTaBJICH | COCTAaBJICH | PErIAMCHT e eHHbIE M
= E HOMY C HOMY C Marepuan | HarjsJHbI
g § IIOMOIIBI0 | ITOMOIIBIO BI, €
e g | yunmrens VIUTEIIS] NpEUTORKE | MaTepHa
2 § HHBIE bl
2 5 yauTeIeM
@ >~
Copnep:xaTe/lbHOe ONUCAHME KAMKIOT0 KPUTEPHUSI
Kpurepuii | YpoBHH c(hOpMHUPOBAHHOCTH HABBIKOB MPOEKTHOI eI TeJIbHOCTH
Ba3osblii IHoBbIIEHH B
Camocto- | Pabora B 11eIoM CBUIETETBCTBYET O Pabota B 11enoM CBHIIETEIBCTBYET O CIIOCOOHOCTH
SITeJIbHOE | CIOCOOHOCTH CaMOCTOSITEIIBHO C CaMOCTOSITETIbHO CTaBUTH POOJIEMy U HAXOAUTH MyTH
npuoGpe- OTIOpPO¥ Ha MOMOIL PYKOBOJUTEIS e peleHus; IPOJEeMOHCTPUPOBAHO CBOOOAHOE
TeHue CTaBUTH MPOOJIEMY W HAXOUTh MyTH BJIaJICHHE JIOTHUECKUMH OTICPAIMsIMU, HABBIKAMU
3HAHMIT 1 e€ pelleHus; TPoJeMOHCTPUPOBaHA KPUTHYECKOTO MBILIUICHUS, YMEHHE CAMOCTOSITEIBHO
peleHue CHOCOOHOCTH MPUOOpPETaTh HOBBIE MBICJIMTB; IPOJEMOHCTPUPOBAHA CLIOCOOHOCTD Ha
npooaem 3HaHWsI W/WIIM OCBAaUBATh HOBBIC 9TOM OCHOBE MPHOOPETATh HOBBIE 3HAHUS U/WITH
croco0bl IeficTBUH, JOCTUraTh OoJiee | OCBAaMBAaTh HOBBIE CIIOCOOBI JEHCTBUI, JOCTUTATh
IyOOKOTO MOHUMAaHHS N3Y4E€HHOTO Oosee riry00KOro TOHMUMaHHSI TPOOIIEMEI
3HaHue [IponeMoHCTpUPOBAaHO MOHUMAHUE [IponemoHcTpUpOBaHO CBOOOIHOE BIAZCHUE
npeaMeTa | COAEpKaHMs BHIOTHEHHOU paboTel. B | mpeameroM npoekTHoM aestensHocTH. OmuOKku
pabote 1 B OTBETaxX Ha BOIIPOCHI 110 OTCYTCTBYIOT
coJiep>KaHuI0 pabOThl OTCYTCTBYIOT
rpyOble ommoKu
Peryas- [IponeMOHCTPUPOBAHBI HABBIKA PaGora TmarenapHO CIUTaHUPOBaHA U
THBHBIE ONPEICICHIA TCMBI H IVIaHUPOBAHHA ITOCJICIOBATENILHO peaJIn30BaHa, CBOEBPEMEHHO
neiicreus | PaOOTHL MPOHICHBI BcE HEOOXOIUMBIE ATATIbl 00CYKICHHSI

Pabora noBeaeHa 10 KOHIA U
MpeACTaBIeHa KOMUCCHUH;
HEKOTOPBIC ATAIbI BHITOTHSIIHCH
O] KOHTPOJIEM | TIPU TTOICPKKE
pykoBoaurens. [Tpu aTom

" NpCACTABJICHUA.
KOHTpOHL H KOPPEKIUs OCYHICCTBIIAINCH
CaMOCTOSATCIIbHO
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MIPOSIBIISIFOTCS OTJEIIEHBIC
AJIEMEHTHI CAMOOIICHKH U
CaMOKOHTPOJIsI 00y4aroerocs

Kommy-
HHUKaLMsA

[IponeMoHCTpUPOBaHBI HABBIKU
o opMIICHHUS TIPOSKTHOH pabOTHI U
MOSICHUTEIBHOMN 3aITUCKH, & TAKXKE

IIOATOTOBKH HpOCTOI‘/'I MMpEe3CHTAlHN.

ABTOp OTBEUYaET Ha BOPOCHI

Tema sicHO onpesieneHa 1 MOsICHEHa.
Texct/coolmienre XopomIo CTPyKTypupoBaHbl. Bee
MBICIT BBIPQXKEHBI SICHO, JIOTUYHO, TIOCJIEIOBATEIBHO,
apryMeHTupoBaHHO. PaboTa/cooliienue BhI3bIBaCT
uHTEepec. ABTOp CBOOOJHO OTBEYAET HA BOMPOCHI
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