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TlosicHuTEIBLHAS 3aIHCKA

PaGouass mporpamma mo BHeypouHOH aearerabHocTH «llepBble maru B XUMHH» [UIsl 8-X KIACCOB COCTaBJIEHA B COOTBETCTBUU C
TpedoBanusaMu DeaeparbHOrO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa 00IIEero 00pa30BaHMs BTOPOTO MOKOJICHHUS:
1. [IpumepHass ocHOBHass oOpaszoBaTelibHas IporpaMma OCHOBHOTO o0IIero oopasoBaHus (omoOpeHapemieHneM (eaepaibHOro y4eOHo-

METOAMYECKOro 00beIUMHEHHUS 110 0011IeMy 00pa3oBanuio(ripoTokos oT 28 uroHs 2016 r. Ne 2/16-3) — fgosreestr.ru;

2. TIucemo MunoOpHayku ot 28.10.2015 r. Ne 08-1786 «O pabounx mporpammax y4eOHBIX IPEIMETOBY;
3. TIucemo MunoOpuayku ot 12.05.2011 r. Ne 03-2960 «O6 opranu3anuu BHEYPOUHOU JAESTSILHOCTIY.
JlanHast mporpaMma sIBJISI€TCSl IPOrpaMMoii 00IIEHHTEIJIeKTYallbHOM HampaBiieHHOCTH. [IporpamMMa moctpoeHa Ha CleAyOIUX MPUHIUIAaX:
- Ilpunyun nayynocmu (3HaHHUSI OCHOBAHBI HA OOBEKTUBHBIX HAYYHBIX (haKTaX).
- Ilpunyun nocnedosamenvrocmu u cucmemamuyHocmu(oOydeHre OT MPOCTOTO K CIOXKHOMY, «OT HE3HAHMS K 3HAHHIO, OT HEYMEHHUS K
YMEHUIOR).
- IIpunyun naznsionocmu (OCYIIECTBICHHUE CBA3U MEKIY KOHKPETHBIM U a0CTPaKTHBIM).
- [Ipunyun ocmviciennocmu (IEPEHOC UMEIOIINXCS 3HAHUN B HOBYIO CUTYAITHIO).
- IIpunyun cosnamenvnocmu u akmusHocmu (IPUMEHEHNE 3HAHUN HA MPAKTHUKE).

AKTYaJIbHOCTH MPOrpaMMbl 00YCIIOBJICHA TEM,YTO B YUSOHOM IUIaHE MPeaMEeTy«XHMHEsD OTBEICHO Bcero 2 4aca B Heaelto (8 kiace),
YTO Jae€T BO3MOXKHOCTH C(OPMHUPOBATH y ydallUXcs JIMIIL 0a30BbIE 3HAHHS IO MpeaAMeTy. B Toxke BpeMs BoO3pacT 8-To Kiacca siBIseTCS
BaXHBIM I NIPO(ECCHOHAIBHOTO CaMOOMPEIENICHUs IIKOJILHUKOB. BO3MOXKHO, YTO MPOCHYBIIMICS HHTEPEC K XUMUHU MOXKET MepepacTu B
Oynyuryto npodeccuro.

AKTYaJIbHOCTH JAaHHOW MPOTPaMMbl COCTOUT B U TOM, YTO OHA HE TOJBKO JIa€T BOCHUTAHHHKAM IMPAKTUYECKHE YMEHHSI U HaBBIKH,
(dbopMupyeT HadaJ bHBIA OIBIT TBOPUECKOH NEATEIHHOCTH, HO M Pa3BHBAaET MHTEPEC OOYJarOMIerocss K 3KCIEPUMEHTY, HAyYHOMY ITOMCKY,
CIOCOOCTBYET CaMOOTPEIEIICHUIO YUaIIUXCsl, OCO3HAHHOMY BBIOOpY Mpodeccuu. Ydaluecss CMOTYT Ha MPaKTUKE UCTIONB30BaTh CBOHM 3HAHUS
Ha YpOKaX XUMHH U B OBITY.

Ilenarornyeckas 1enecoo0pa3HOCTh 3aKJII0YAETCS B TOM, YTO 0a30BBIN KypC MIKOJILHOUIIPOTPAMMEI TIPEyCMaTPUBAET MPAKTUUECKUE
paboThl, HO WX SBHO HEIOCTATOYHO, YTOOBI 3aMHTEPECOBATH YYANIUXCS B CAMOCTOSTEIIBHOM MPHOOPETEHUH TEOPETUYCCKUX 3HAHHHA U
MPAKTUYECKNX YMEHUI U HaBBIKOB. {151 aToro B kypc «llepBble maru B XUMUK» BKIIIOUEHBI Hanboliee SpKUe, HATIIATHbIC, UHTPUTYIOIIHE
9KCIIEPUMEHTEHI, CIIOCOOHBIC YBJICYD M 3aMHTEPECOBATh YYANTUXCS MPAKTUICCKON HAYKOW XUMHCH.

B pamkax HanmoHaneHOro mpoekta «O0pazoBaHue» CO3/aHUE IEHTPa €CTECTBEHHO-HAYYHOUN HampaBlieHHOCTH «Touka pocTay MO3BOIUIO
BHEJIPUTH B IIPOrPaMMY HUPPOBYIO JIAOOPATOPHUIO U KAYECTBEHHO H3MEHUTH IMPOIIECC OOYICHUS XHUMHUH.

KonndecTBeHHBIE SKCIEPUMEHTHI TIO3BOJIAT MOTYYaTh JOCTOBEPHYIO MH(POPMAIIMIO O MPOTEKAHUH TE€X WM MHBIX XUMUYECKUX MPOIeccax, O
CBOMCTBax BemecTB. Ha OCHOBE MOTyYCHHBIX 3KCIIEPUMEHTAIBHBIX JJAHHBIX 00ydaeMbIe CMOTYT CAaMOCTOSITEIILHO JIeIaTh BBIBOIBI, 0000IIaTh
PE3YNIbTAThI, BBIBIATH 3aKOHOMEPHOCTH, UTO OJHO3HAYHO OYyJIET ClIOCOOCTBOBATH MOBBIMICHHUI0 MOTHBAIIMH O0YYESHHSI ITKOJIbHHUKOB.



esab nporpamMmbI:

dopmMupoBaHUE Y yUYalIMXCsl HAYYHBIX MPEACTABICHUN O XMMUU B TIOBCETHEBHOM KU3HU YeJOBEKa uepe3 mpoOykIeHne HHTepeca 1
pa3BuTHE MTPO(PECCHOHATLHBIX CKIIOHHOCTEH K IPEAMETY XHUMHUSI.
3agaun:

Oopa3oBartesibHbIE:

®  pacIIMPHUTH KPYro30p YHaLUXCS O MUPE BEIIECTB;

®  ICIIOJI30BAaTh TEOPETUUECKHE 3HAHUS 10 XUMHUHU Ha MPAKTUKE;

e 00y4YHUTh TeXHHKE 0€30MaCHOCTHU MPH BBHITOJIHEHUH XUMUYECKUX PEaKIuil;

chOopMHUPOBATh HABBIKU BBIMOJIHEHUSI MPOEKTOB ¢ ucnoiab3zoBanueM UKT u nudposoro obopyaoBanus;

BBISIBUTH TBOPYECKH OAAPEHHBIX OOYUAIOUIUXCA U TIOMOYb UM TMPOSIBUTH ceOsl.
PasBuBaromue:

® CrIOCOOCTBOBATh PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEH 00yUarOMMXCs;
e ¢opmupoBark UKT-koMIIeTEHTOCTH;
BocnurarejabHblie:

® BOCIHUTATb CAMOCTOATCIBLHOCTD ITPH BBIITOJTHCHHUN pa6OTI>I;

® BOCIHUTATh YYBCTBO B3aMMOIIOMOIIH, KOJUICKTUBHU3MA, YMCHHC pa6OTaTI) B KOMaH/JEC; BOCIHTATh YyBCTBO JIMYHOH

OTBCTCTBCHHOCTH.
CBs3pb CoICpKaHMs NPOorpaMmMbl BHeypquOﬁ HECATECJIbHOCTH C y'-leﬁHl)IMl/I npeamMeramu:

Kypc BHeypouHOI NesTeIbHOCTH UIEHHO U COoJlepKaTeIbHO CBA3aH ¢ 0a30BBIM KypCOM XMMHUH M TO3BOJISIET MOJ/IEPKUBATh B3aUMOCBS3
TEOpUU U MPAKTUKH, (POPMUPYET YCTONUUBYIO MOTPEOHOCTh NPUMEHSTH MOJyUYE€HHbIE 3HAHUSI U HABBIKU B TIOBCETHEBHOM YKU3HU.

[TporpaMMa mocTpoeHa Ha OCHOBE Me:KNpeIMeTHOi MHTerpauum ¢ GU3MKOil, MaTeMaTHUKON, OMOJIOTHEeN U IPYTMMHU €CTECTBEHHO-HAYYHBIMU
IIpeAMETaAMH.

Oco0enHOCTH peajM3anuy MPOrpaMMBbl:
Bo3pact o0yuarommxcs:

IIporpamma opueHTHpOBaHA HAa BOCIUTAHHUKOB B Bo3pacTte 14-15 et 6e3 crenuanbHONIO I OTOBKH.
DopMbl 3aHATHH!

B O6p3.30BaTCJ'ILHOM Mponecce UCIOJb3YIOTCA pa3JIMIHbIC q)OpMLI MPOBCACHUA 3aHATUSA:

° Oecennl;
. JIEKIUH;
o CEMHHAPBI;

® TIPaKTHYECKOC 3aHSATHC,
e XUMHUYECKUU OKCIICPUMCHT,
e paboTa Ha KOMIIBIOTEPE;



® DJKCKYypCHH;

e BBIIIOJIHEHUE U 3alLUTA IPOEKTOB.
Pesxum npoBenennsi: 34uaca B rof - 1 pa3 B Henento. Bee 3aHATHS 0 BHEYPOUYHOH €ATEIIBHOCTH IPOBOJATCA MIOCIIE BCEX YPOKOB OCHOBHOI'O
pacnucaHus, IPOJODKUTEIBLHOCTh COOTBETCTBYET pekoMeHaanusam CaunlluH, 1. e. 40 MunyT.
MecTo npoBeeHusi: 3aHATHS MPOBOAATCS B yueOHOM KabuHete xumuu ' bOY COIII Ne 1 r. Hedreropcka.
3nopoBbecOeperaromiasi OpraHu3ays 00pa3oBaTENIbHOTO MPOLecca MPEANoIaracT UCIoiab30BaHue (OPM M METOJ0B OOydeHUSs, aJeKBAaTHBIX
BO3PACTHBIM BO3MOXKHOCTSIM ILIKOJIBHUKA: IPAKTUYECKHUE PaOOThI,PKCIIEPUMEHTHI U Oece/ibl.
Buabl fesitesibHOCTH: TIpeycMOTpeHbl TeopeTudeckue (204.) u npaktudeckue 3aHaTus (144.).

IlnanupyeMble pe3yJbTaThbl OCBOCHHS 00YYAIOMIMMUCS NPOrpaMMbl (BHeyUeOHOii) BHEYPOUHOI e TeJIbHOCTH
JInyHOCTHBIE pe3y/IbTaThI:
- OCO3HABAaTh €IWHCTBO U LIEJIOCTHOCTh OKPY)KAIOIIETO MUPA, BO3MOKHOCTH €T0 IMM03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHKECHHH
HayKH;
- TIOCTETICHHO BBICTPAMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHUE: OCO3HABATH MOTPEOHOCTh M TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM
qHCIIe U B paMKaxX CaMOCTOATENbHOM esITeIbHOCTH BHE ILIKOJIBI,
- OLICHMBATh KU3HEHHBIE CUTYALIUU C TOYKU 3peHUs 0e3011acHOro 00pa3a )KU3HU U COXPaHEHMsI 310POBbS;
- OLICHUBATh SKOJIOTHYECKUN PUCK B3aMMOOTHOIIEHUH YeJIOBeKa U IPUPOIbI.
- (popMHpOBaATH IKOJIOTUYECKOE MBIIIJICHUE: YMEHNE OILIEHUBATh CBOIO I€ATEIbHOCTh U MOCTYIKU JAPYTUX JIFOJAEH ¢ TOUKH 3PEHUS COXPAHEHUS
OKpY’KaloIllel cpebl - TapaHTa >KU3HU U OJaronoiy4us jJroael Ha 3emie.
MeTtanpeaMeTHbIMH pe3yiibTaTaMu U3ydeHus Kypca«llepBbie maru B XuMUU»IBISETCI(POPMUPOBAHNE YHUBEPCAIBHBIX YU€OHBIX AEHCTBUN
(YYD).
PeryasituBubie YY/I:
- CaMOCTOSITEIIbHO OOHApY>KUBATh U (POPMYIHPOBATH YUEOHYIO MTPOOIEMY, ONPEEATh L1edb YUeOHOH e TeTbHOCTH;
- BBIJBUTaTh BEPCUH pEIICHUS TPOOIEMbI, 0CO3HABATh KOHEUHBIN pe3ysbTaT, BBIOMPATh U3 MPEII0KEHHBIX U UCKATh CAMOCTOSITEIbHO
CPEICTBA IOCTHKEHUS LIENH;
- OCYILLIECTBJISTH LieJernojaranue, BKIYasi IOCTAaHOBKY HOBBIX 1ieJiel, mpeoOpa3oBaHue MPaKTUUYECKOM 3a7jaur B TO3HABATENIbHYIO;
- COCTaBJIATH (MHIUBUYaJIbHO WK B TPYNIIE) IJIAH peIIeHHs TPOOJIeMbl;
- paboras 1o IJIaHy, CBEPATh CBOM JIEUCTBUSA C IIEJIbIO U, IPU HEOOXOJMMOCTH, UCTIPABIATH OUIMOKH CaMOCTOSTENbHO;
- YYWTHIBaTh PA3HbIE MHEHHUS U CTPEMUTHCS K KOOPAWHALIMY PA3IMUHBIX TIO3ULIMHA B COTPYIHUYECTBE;
- B IMAJIOTE C YYUTEJIEM COBEPUIEHCTBOBATH CAMOCTOSTEIbHO BHIPAOOTaHHBIE KPUTEPUHU OLIEHKH.
ITo3naBaTtenbHbIe YY/I:
- aHAJIM3MPOBaTh, CPABHUBATH,KJIaCCUPUIIMPOBATh U 000011aTh (GAKThI U SABJICHUS. BBISBISTHIPUUYMHBI U CIEACTBUS MPOCTHIX SBICHUM.
- OCYHIECTBJATH CPaBHEHUE,KIACCU(PUKAINIO,CAMOCTOSTEIBHO BEIOMPasi OCHOBAHUS UKPUTEPUH JUIsl YKa3aHHBIX JIOTHYECKHUX ONEeparuii;
- CTPOMTB JIOTHYECKOE PACCYKIECHNE,BKIIOYAIOIIEE YCTAHOBICHUE TPUYMHHO-CIIEICTBEHHBIXCBA3EH.




- C031aBaTh CXEMAaTUYECKHE MOJICNIN C BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTABJISATH TE3UCHI,PA3JIMYHbIC BUJIBI IIAHOB(IIPOCTHIX,CIIOKHBIX U T.I1.).

- mpeoOpa3oBbIBATh MH(OPMAIIMIO U3 OJJHOTO BUIA B APYTrok(TaOIHIly B TEKCT H TIp.).

- YMeTh OTPEJeNATh BO3MOKHBIE HCTOYHHKH HEOOXOIUMBIX CBEJCHHUH,IPOU3BOIUTH TOUCKHUH(OPMAIINH, aHATH3UPOBAThH M OIICHUBATH ¢
JIOCTOBEPHOCT.

- 000011aTh TOHATHS - OCYIIECTBIATH JJOTHUECKYIO OTIEpAIHIO MEPEeX0/ia OT MOHATUH ¢ MEHBIIUM 00BEMOM HOHATHAIM € OOIBIINM 00BEMOM;

- CTPOUTH JIOTUYECKUE PACCYKICHHS, BKIIOYAIOIINE YCTAHOBICHNE IPUYUHHO-CIIEICTBEHHBIX CBSA3CH.

- OOBACHATH ABICHMS, MPOLIECCH, CBA3H U OTHOIICHUS, BBISBIIIEMbIC B XOJ€ UCCIIEIOBaHMs, OCYIIECTBIATh BbIOOp Hanbomiee 3¢ppeKTuBHBIX
Croco00B pelleHus 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUH.

KommyHnukaruBubie YY/:

- yMmeTh (POpMyIHpPOBaTH COOCTBEHHOE MHEHHE W MO3UIMIO, apryMEHTHPOBaTh €€ W KOOPAMHHUPOBATH €€ C MO3HMIHMHA HapTHEPOB B
COTPYAHUYECTBE TPHU BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM NESTEIHLHOCTH;

- 0TOOpa)kaTh B peUM COAEpKaHNE COBEPILIAEMBIX ICUCTBUM, Kak B JopMe rPOMKOI COLMATH3UPOBAHHON peun, Tak U B opMe BHYTPEHHEH
peuu;

- YMETb apryMEHTHPOBATh CBOIO TOUKY 3PEHUS;

- YMETh OCYIIECTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBATh B COTPYAHUYECTBE HEOOXOUMYIO B3aUMOIIOMOIIIb;

- yMeTb paboTaTh B IPYIIIE - yCTaHABIUBATh padoune OTHOMICHUS, 3P(HEKTUBHO COTPYIHHUYATH U CIIOCOOCTBOBATH MPOTYKTUBHOM
KOOTIepaIuu.

IIpeaMeTHBIMU pe3yabTATAMM H3YUYCHHS IPEIMETA SIBIISTIOTCS CIEAYIONINE YMEHUS:

- OCO3HAHHE POJIM BELIECTB;

- OTIPENICISITH POJIb PA3JIMYHBIX BEIIECTB B MIPUPOJIE M TEXHUKE;

- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE;

- PacCMOTpEHNE XUMUYECKUX MPOIIECCOB;

- HCTIOJIB30BaTh 3HAHUS XUMHH MPH COOIIOIEHUH TPABUI HCIIOIH30BAHMS OBITOBBIX XMMHUYECKUX MPENapaToB;

— pa3iuyaTh OMacHbIe U 0€301TacHbIC BEIIECTBA;

- IPUBOJIUTH IPUMEPHI XUMUUYECKUX MPOIIECCOB B MPUPO/IE;

- HaXOJWTh YEPThI, CBHJICTSIILCTBYIOIINE 00 OOIINX MPU3HAKAX XUMHUYECKUX MPOIECCOB M UX PA3TNIHSIX;

- MCTIOJIb30BaHNE XUMHUUYECKUX 3HAHUH B OBITY;

- OOBSICHITH 3HAYEHHUE BEIIECTB B )KU3HH U XO35HCTBE YETIOBEKA;

- 00BSACHATH MUP C TOYKU 3PEHUST XUMUU;

- opMupoBaTh IpeACTaBICHHS O Oy IyIeM mpodeccuoHaaIbHOM BEIOOPE.

Kpome Toro, 3aHATHS TpHU3BaHBI MPOOYIUTH Yy YYaIIUXCSI MHTEPEC K XMMHUUYECKOH HayKe, CTUMYIHMPOBATh AallbHEHIIee U3YYeHUE XUMUU.
XUMUYecKue 3HaHHS, CPOPMHUPOBAHHBIC Ha 3aHATHAX, WH(POpPMAIMOHHAS KYJIbTypa YYalIUXcs, MOTYT OBITh HCIIOJIb30BAHBI WMHU IS
PACKPBITUS PA3IUYHBIX TPOSIBIICHUN CBS3M XUMUU C KU3HBIO.



OcHoBaHMeM [JIs1 BblJeJieHHsI TPeOOBAHUI K YPOBHIO MOATOTOBKM OOY4YaroIIMXCsl BHICTyHaeT OCHOBHAs oOpa3oBaTelibHasi MporpaMma
I'BOY COII Nel r. Hedreropcka.
Cnoco0Obl onpeesieHus pe3yJJbTATUBHOCTH:
- Hauanonouii koHmponas (cenmadps) B BUAC BHU3YaTbHOTO HAONIONEHUS Tenarora 3a COONIOJCHHMEM BOCIHUTAHHHKAMHM TEXHHUKHU
0€301acHOCTH, TOBEICHUEM IpU paboTe ¢ MOCIEAYIOIUM 00CYKICHHEM;
- Texywuii koHmponv (8 meueHue 6cez0 y4yeOH020 200a) B BHUJC BU3YaIbHOTO HAOINIONEHHUS TeJarora 3a MPOIECCOM BBHITIOTHEHUS
yUYalIMMHCs MPAKTUYECKUX paboT, MPOEKTOB, MHAUBHUIYAIbHBIX 3aJaHUI, y4acTUsl B IPEIMETHON HE/leNie €CTeCTBO3HAHUS;
- Ilpomesrcymounuiit KOHmpoab (memamuuecKkuit) B BUJI€ MPEIMETHON JUATHOCTUKH 3HAHUS JETbMH MPOWUICHHBIX TEM;
- Hmozoswtit Konmpons (mait) B BUJE U3yUeHUS U aHaIM3a MPOAYKTOB TpyJa ydyaluxcs (MPOEKTOB; COOOIICHU, pedepaToB), mporecca
OopraHu3aiuy padoThl HAJ MPOIYKTOM M IUHAMHUKHU JTMYHOCTHBIX U3MEHEHUH.
®opmbl yuéTa 3HAHMA, YMEHUI IPU pean3aliu NPOrpaMmabl.
- Ormpoc;
- OO6cyxnenue;
- CamocrosiTenbHas paboTa;
- TectupoBanue;
- [Ipe3enTanus u 3aUTa TBOPYECKON padOTHI (ITPOEKTHI U IP.).
B koHIIe yuebHOro rojia 00y4aronuiics JOMKEeH BHIIIOIHUTE U 3aIIUTUTh TPOCKT.
(ITpnnoxenue 1. «Onucanue Gpopmbl NOJABEAEHUA HTOTOBY).



TemaTuyeckuii IJIaH NPOrpaMMbI BHEYPOYHO NeATEILHOCTH « MUpP XUMHH

Ne [Ha3Banue paznena Tema 3ansiTust Bcero Ipak- Hcnoan3yemoe
n/n 4acos Teopus THKA [000OpyaOBaHMe
Pazmen 1. BBoaHOE 3aHATHE. 1
BBenenue. (24.)
1 2
MecTo XUMHH B €CTECTBO3HAHUU 1
Paznea 2. BemecrBa.  Ilpuembr  oOpamieHuss ¢ 1
JKCcNepuMeHTATbHbIE BEILECTBAMH.
OCHOBBI XUMHH. (84.)
IIpaBuna  Ge3omacHol  paboTBHl  MpH 1
MPOBEACHUU  JKCIepuMeHTa.  TexHHKa
J1a00paTOPHBIX padoT.
HarpesarenbHble TpuOOpHI.
[ucTeie BemecTBa, 0COO0 YMCTHIEC BEIIECTBA. 5 1 JlaTumk
) ITpumecu. Cmecn. PIIEKTPOIPOBOJIHOCTH,
11 (POBON MUKPOCKOIT
MeTtobl TO3HAHUS B €CTECTBO3HAHUU. 1
3ona. PactBopbel. Mopckast 1 mpecHas Boaa. 1 JlaTuuk TeMreparypel
buonornueckue XuaKkocTu MJIaTUHOBBIN
laccoBasi 107151 paCTBOPEHHOIO BEILIECTBA, 1 1 JlaTurk onTH4ecKoit
WJIU TIPOIIEHTHAS KOHIICHTPAIIHSI BEMIECTBA MJIOTHOCTH
B pPacTBOpE
HacpleHHble 1 TepeChIEHHBIE PACTBOPBI. 1 [{ndpoBoii Mukpockor
Pazgea 3. MoaenupoBanue 8 1
3 Buakommmes ¢

MHPOM




HAHOYACTUIL
(8u.)

Ctpoenue BelecTBa. Pa3mepsl yacTuil.
HanogacTunsl

KostonaHele CUCTEMBI: IOYBA, TJIMHA,
MPUPOJIHBIC BOJIBI, BO3YX JIbIM, MUHEPAJIbI,
xJ1e0, MOJIOKO, Maciio, KpoBb. .. Kommonaneie
W UCTUHHBIE PACTBOPBI

MGTOI[BI " CPEACTBA SMIIUPHUICCKOTO
MCCICOOBAHUA

Kak crerneHb N3MeNbYeHHOCTH BIUSET Ha
OOLIYIO IJIONIAb COIPUKACAIOIINXCS YACTHL]

HaHOOOBEKTHI ¥ OOYCIIOBIEHHOCTh  HUX
YHUKAQIIBHBIX CBOMCTB PE3KHM YyBEIUYCHHEM
[UIONIA/IU IOBEPXHOCTH YaCTHII

Pazneu 4.
XuMHS HA CTPaKe
310pPOBbsl. (64.)

Mon. Bosronka iiona. Mo u3 anrexku

«Mapl"aHI_[OBKa». HepMaHraHaT Kalusa

[Tepexuch Bomopoa. CBolicTBa u
MpUMEHEHHE TTePOKCHIa BOJIOPOIa

IATIXP

AnieTHIIcaIuIMIOBas KUCIOTA.
AckopOHHOBAsI KHCIOTa

[Ipubop st mosy4eHus
BOJIOPOAA

«3eIeHKa WIIH 6pPIJ'I.IIHaHTOBBIﬁ 3eJICHbIN

«MBLUI0 YyAECHOEY

Jlatuuk pH

Pa3nea 5.
XUMHUA MUALIHA

Caxap, KpaxmaJl, HeJUIr0JIO3a —
[POACTBEHHHUKHU I''TFOKO3bI




(5u.)

AJIFOMUHMI: BEJIMKAM U Y>KaCHBIN

'YKCyCHas KHUCJIOTa

«CosreHas Hala >Knu3Hb»

Bpen HUTpaTOB: MU} UM ITpaBaa

Jlatuuk pH, narunk
PIIEKTPONPOBOIHOCTH

JlaTunk
PIIEKTPOIPOBOAHOCTH

Pa3nen 6.

Pabora Hag npoekTaMu.
(54.)
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1.

Oman evlOOpa memvl, NOCMAHOBKYU Yell,
3a0ay4 UCCAEO08AHUS .

. Dman 6vl08UIICEHUS 2UNOmesbl.

. Oman NJIaRUpo6arHusl nymu

docmudiceHust yeiell UCCie008amebCKux
(npoexmuuvlx)  pabom  u  6vlOOpd
HEoOX00UMO20 UHCMPYMEHMAPUSL.

. Oman npogeodeHus VueOH020

uccneoosanusi (npoekmuou pabomwi) ¢
NPOMENCYMOYHBIM KOHmMpoiem  3d
X000M  BbINOJHEHUA U  KOppeKyuell
pe3yIbmamos.

. Oman ogopmrenus, npeocmasieHus

(3awumot) npoOyKma  NpoeKmuol
pabomul

NTOI'O:

34
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Coaep:kaHue Kypca

I/IHCTPYKTa)K 10 TEXHUKE 0€30IaCHOCTH IMPOBOAMTCA Ha KAXXAOM 3aHATHUH NIECPE IPOBCACHUEM DKCIICPUMCHTA.

2. BBemenme

2.1 Beoonoe 3anamue. 3HaKOMCTBO yYalIUXCs C HOBBIM YU4EOHBIM KypCOM BO BHEYPOYHOU JESITEITHLHOCTH.
2.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxJIeHUE XUMUU KaK HayKu. CBS3b XUMHUU C MPAKTUIECKOM KU3ZHBIO YEIIOBEKA.

Hpakmuqecmﬂ yacme.




Co3aaHue Mmo3HaBaTeIbHBIX KPOCCBOPOB U IPYTHX MHTEPAKTUBHBIX yIpakHeHui Ha LearningAps.org mim MyTest.

3. 3KCHepHMeHTaJILHbIe OCHOBBI XUMHUH

3.1

3.2

3.3

3.4

Bewecmea. Ilpuemul oopawienusn c eewjecmeamu.

N3yuenue mpaBui TEXHUKHA O€30MACHOCTH, MPEIyNpPEKIAIOMMX M 3ampemiaronmx 3HakoB. [lepBas momomis. IIpoTuBomnoskapHbie
CpEeZICTBA 3aIIUTHI.

3HAKOMCTBO C BEIIECTBAMH, BCTPEUAIONTUMHUCS B OBITY: HOAHASI HACTONKA, ME/b, AIFOMHHHMIA, COJIb, MMUIIEBAsI CO/Ia, TUMOHHAS KUCIIOTA,
YKCyCHasl KUCJIOTa, BOJa, MeJIHbII Kynopoc. OTiuune BemecTB 1Mo (pU3nYecKM CBOMCTBaM: arperaTHoe COCTOSIHUE, I[BET, 3alax, BKYC,
pactBopumocTb. [IpaBuiia XxpaHenus: BemiecTB B jabopaTopuu. TOKCHYHOCTH BEIIECTB JUJISl JKMBBIX OPTraHU3MOB OIPEICISIETCS HUX
XUMHYECKMMH CBOMCTBaMM, MX CIHOCOOHOCTBHIO BCTYINAaTh B XUMHYECKHE peakiuu. [IposBIeHUS TOKCUYHBIX BEILIECTB y YEIOBEKa:
XUMUYECKUM O0XOT, Pa3fApa)KeHHUE CIU3UCTHIX 000JIOYEK, KaTap IbIXaTeIbHBIX MyTEH, aJJIEPTUUECKHE PEaKIUU, OCTPBIC JEPMATHUTHI,
KaHIIEPOTEHHOE JIeHCTBUE, MOPAXKEHHUS] OPraHoOB, BO3MOXKHOCTh JIeTalbHBIX HCX0M0B. llpaBuma oTOopa BemiecTB (TBepAbIE,
MOPOIIKOOOPA3HEIC, XKUJKUE, BOJHBIC PACTBOPHI, 0c000C BHUMAHKE — pad0Ta TOJIBKO C MAJILIMA 00bEMaMH BEIIECTB).

Tecm Ha ocHOBE 3aaHui U3 OTKpbITOro banka ®UIIN (pazmen «MeTobl TO3HAHU)

Ilpasuna 6e3onacuoit pabomosl npu npoeedenuu Ixcnepumenma. Texnuka 1a6opamopuvlx paoom.

3HAaKOMCTBO € J1a00paTOPHBIM 00OPYIOBaHHEM: CTEKJISTHHAS MOCya (XUMUYECKUE CTAKaHbI, KOJObI, BOPOHKH, JACIUTEIbHBIE BOPOHKH,
MEpHasl IOCyJa), BEChl, INTATUBBI I MNPOOUPOK H MPUOOPOB, HArpeBaTelIbHBIA MPHOOpP-cIUPTOBKa, (apdopoBas mocyna
(BBINIapUBaTeNbHbIC YAIlIKU, TUTJIN, CTYIKH, IINATEIN) U JP.

beszomnachas pabota co crekiiom, MpoOKaMu (I€MOHCTpAIUs PE3KU CTEKIISIHHBIX TPYOOK, MX HArpeBaHUs A7l H3MEHEHUS (JOPMBI).
Ilpaxmuueckas uwacme.

COopka npubopa 11st monyueHus ra3oB. [IpoBepka Ha TepMETHYHOCTD. 3aKpeIIeHHE ero Ha mTaTuBe. PUCYHOK mpubopa mpu MOMOIIN
Tpadapera.

Haczpesamenvuvie npuodopoi.

CrnuproBka. ['azoBas ropenka. [lnutka. Boasnas 6ans. HasHaueHne HarpeBaTellbHBIX TPHUOOPOB.

N3ydenne ciupTOBKH: COCTaBHBIC YaCTH U UX (DYHKIIHUS.

["oprouee TOTUIMBO 711 CHUPTOBOK: STUIIOBBIN ciupT. OCOOCHHOCTH peaKIK TOPEeHHs: BbIIeNieHne Teria u ceeTa. Cyxoe roprouee
[IpaBuia HarpeBaHus MPOOUMPOK C BOJHBIMH PACTBOpaMHU (MpEABAPUTEIHHBIA MPOTPEB BCEHM MOBEPXHOCTH, OOSI3aTENBbHBIN HAKIOH
MPOOUPKH, OTBEPCTHE TPOOUPKH «OT ceOsD», 3aKpeIUIeHUE AepKaTels IPOOUPKH).

Hcnons3oBanue TUIIeH npu npokaivBaHuU BelecTB. HazHaueHne onepaiuu npoKaiuBaHusl.

Ilpaxmuueckasn uwacme.

N3yuenue nnamenu. PucyHok miameHu.

Co6opxka mpubopa Jy1si BhITapuBaHUs COJIH (KOJIBIIO HA IITATHB, BEITApUBATEIbHAS Yalllka, BOJHBIN pacTBOP COJIU, CIHUPTOBKA). PUCyHOK
npubopa Mpu MoMoInu Tpadaperta.

Yucmoie eeuwecmea, ocovo uucmeule seujecmea. Ilpumecu. Cmecu. CriocoObl OYMCTKH BEMIECTB OT MPUMECEH M pa3/iesieHUus CMeceu.
OunbTpoBanue. [leperonka. Kpucramnuzamus. Paznenenue ¢ noMOIIbI0 MarHuTa, AEIUTEIbHON BOPOHKHU



3.5

3.6

3.7

Ilpakmuyeckas uacmeo.

1 BapuaHT: cMeCh PEYHOTO [1ECKA U caxapa.

2 BapHaHT: CMECh PEYHOTI'O I1ECKA U MIOBAPEHHON COJIH.

CoctaBuTh CXeMy IOCIEIOBATEIBLHOCTH Onepanuii (pacTBopeHue, GuiIbTpoBaHue, BbimapuBanue). CpaBHUTh U OOCYAUTH PE3yJIbTaThl
IBYX BapuaHTOB. OOpaTuTh BHUMAaHUE HA CMECh caxapa U Iecka (y HEKOTOPBIX YalllKh MOKPbUIMCh KOPUYHEBOM Maccoi), Ha Ba)KHOCTb
YCIOBHI IIPOBEIEHUS SKCIIEPUMEHTA, B IAaHHOM CJIy4ae Ha CBOEBPEMEHHOE IIPEKPAIllEHHE HAarpeBa.

Memoovl no3nanus 6 ecmecmeo3Hanuu.

Habmronenue. DxciepuMent. MonenupoBaHue.

VYcnoBust mpoBeieHUsT HAOMIOACHNS KaK OCHOBHOI'O METOJIa MO3HaHMsA. MBICIUTEIbHBIN U peaabHbI SKCIEPUMEHT. Y HUBEpCAJIbHBIE
3HaHHUA 4€JI0BC€UYCCTBA HA OCHOBC H3.6JHOI{GHI/I$I. duznyeckne U XUMHYECKHE SIBJICHUS.

Hpakmuqecmm qacmeo.

BpoyHoBckoe nBmkeHne 1moj MukpockornoM. OOHapykeHHE JKupa B CeMEHax MojacoiaHedHrnka. OOHapykeHHe KpaxMasa B Kaprodere.
OOHapy:KeHue YIIIeKUCIIOro ra3a B BbIbIXaeMOM Bo3ayxe. JlobaBieHue JMMOHHON KUCIIOTHI B yail. OdopmiieHne paboThl.

HasBanue omnrnita Kak BeImonHsn Yro HabIr0 1a"

OOpatuTh BHUMaHUE Ha MPAKTHUYECKUE 3aJaHUsl MPOIUIBIX 3aHATHUH. AKIEHTUPOBATh, YTO METOJ HAOIIOJEHHUS — OCHOBHOW METO]I
MO3HAHUS.
Booa. Pacmeopwvl. Mopckasa u npecnas eooa. buonozuueckue xncuokocmu: KpoBb, JuMda, KIETOUHBIA COK. DKOJIOTHYECKHUE
MPOOIEMBI BOJBL. DIEKTPOIPOBOJHOCTH KaK CBOMCTBO PACTBOPOB JJIEKTPOIHUTOB (TipaBuiia 0€30MacHOCTH C 3IEKTPOIpHOOpaMu).
Ipaxmuueckas uacmeo.
Ornpezenenre ¢ MOMOIIbIO AIEKTPOIIPOBOJHOCTH PACTBOPOB: B KAKOM XMMUYECKOM CTAaKaHE HAXOAUTCS AUCTHILIMpOBaHHAas Boja. JaHbl
TPH pacTBOpa: pacTBOpP MOBAPEHHOM COJIM, pacTBOP caxapa, AMCTUILUIMpoBaHHast Boga. OdopmiieHue paboThl.

HazBanue pactBopa Uro HabmogaeM (3aropaercst JjamIodka WM
HET)
Kak pacno3Harb: B KakoM CTakaHe — JMCTWUIMPOBaHHas BOJAa M pacTBOp caxapa. JlOJKHBI MNpeNIokKHUTh JBa Crocoda:

OpraHoOJIEITUYECKHI U BbITAPUBAHUE.

[Ipoekt «3roroBienne camoienbHOro Npudopa A UCCIETOBAHUS 3JIEKTPOIIPOBOIHOCTH PACTBOPOBY
Maccoeaa 00o1a pacmeopenno20 euyecmea, Ui nPOYEeHMHA KORYEHMPAYUA 6euiecmed 6 pacmeope.
B3pemmBanue. PaznoBecsl. HaBecka. MepHast mocyna (MepHBIE CTaKaHBI, KOJIOBI, IIUIUHIPHI).
IIpakmuueckas yacmeo.

[TpuroroBneHne pacTBOPOB MOBAPEHHOW COJIM 3aIaHHON KOHILIEHTPAIUH.



3.8

[IpuroToBneHue HIMIMY4Yero HAMUTKa M3 MULIEBOM COJBI, JINMOHHOW KHCJIOTHI, caxapa M acKOpOWHOBOM KHCJIOTHI: KaXkaas Tpyrmma
OIIpesiesieT KOJMYECTBO BEILIECTB Ha CBOE ycMoTpeHue. CpaBHEHHE M OOCYKIEHHE NPUIOTOBIEHHBIX HAIUTKOB C T.3p. BKYcCa,
¢dukcanuu HabI01aeMbIX YPPEKTOB, PACUETOB WM BHIMOIHEHUSI «HA II1a30K», SKCIIEPUMEHTAIbHON KYJIbTYPHI.

Hacviuennoie u nepecviuyeHnbvle pacmeopul.

Memoouxa eévipawjusanusa Kpucmannos. Monokpucraml. Kpucramindeckue apy3sl. UTo Takoe «3aTpaBKay.

JleMOHCTpalys NEePECHIIEHHOI0 pacTBOpa alleTaTa HaTpHUsl.

Ipaxmuueckas uacmeo.

[IpuroToBieHne HACHIIEHHBIX U NEPECHIILIEHHBIX pacTBOPOB. I[pUroToBieHre BOJHBIX pacCTBOPOB MEAHOIO KyIIOpOCa, XJIOpUa HaTpus,
caxapo3sbl JUIsl BeIpAIllMBaHMs KPUCTAJUIOB. BhIpalinBaHue KpUCTAIJIOB U3 pacTBOpa KaMEHHOM COJM M MOJMPOBAHHOM COJIM: €CTh JIU
pasHuua. [louemy juig BbIpallluBaHUsl KPUCTAJIJIOB KaMEHHAsl COJb JIydlle, YeM HoaupoBaHHas. [loayueHne okpalleHHbIX KpUCTaJIOB
COJIU C UCIIOJIb30BAaHUEM MUIIIEBBIX KpacuTenei. BeipaBanue KprcTamioB MEIHOTO KyIopoca U3 BOAHO-CIIUPTOBBIX PACTBOPOB.

4. 3HaKOMHMMCSI C MUPOM HAHOYACTHUIL

4.1

4.2

4.3

Mooenupoganue. Monenu B ecTecTBO3HAaHMM (T700yc, KapThl, (uU3MYECKHe MOJENH, OMOIOrMYEeCKHe MYJISDKH, KPUCTAIIIMYECKue
peuierku). Mojenyu aTOMOB U MOJIEKYJI B XMMHH.

Ilpakmuyeckas uacmeo.

Nsrorosnenue moueneit MOJIEKyJI U3 MOAPYUYHBIX cpeacTB. PaboTa BooOpaxeHusl.

Cmpoenue sewjecmea. Pazmepor uacmuy. Hanouacmuuyo.

Ilpoexmnas 3adaua Ne [. Kak y3HaThb NpHUMEpHbIE pa3Mepbl BUTAMHUHHOTO Jpaxke «YHIEBUT», «PeBUT», yNaKOBKH KOTOPBIX
pacrosoKeHbl y Bac Ha CTOJIaX, HE OTKphIBasi OaHOUEK.

Ilpoexmnas 3adaua Ne 2. Y Bac Ha cTONax HaxoAsATCsd MEpHBIH IMIUHIAP, Koyba ¢ BOJOW, BEChl PBIYAKHOIO THIAa C HAOOpPOM
paszHoBecoB. [IpemioxuTe cnocoOsl OnpeaesieHus pa3MepoB MOJIEKYJT BOJIbI (MMPAKTHUYECKUN M TEOPETUUCCKUN).

Bonpoc: OtHOCUTCS 11 MOJIeKyJ1a BOJbl K HaHodacTHiaM? [loueMy BUpYCHI Ha3bIBalOT HAHOPOOOTaMu?

Konnouonwsie cucmempl: nousa, 2iuna, npupoouvie 600bl, 6030yX 0blM, MUHEPAbl, X710, MOINOKO, MAC0, KPO8b...Koniouonvie u
ucmunnsle pacmeopul. Ontuueckue coicTBa: «3ddexr Tunmansy, «sIBlIeHUE UCKpAMUXCS ciaoeB». KojulonaHble YacTHLBI U UX
pasMepsl. Ikcnepumenmanvras 3adava Ne 1. Ha cronax: nazepHas yka3ka M Ja3epHbId (POHAPUK C KPACHBIM JIy4OM, JIBa XMMHUECKHUX
CTaKaHa: B O/IHOM 3aBapeHHBIN MaKeTHK Yasi, B APYyroM — yucras Boja. [Ipomycture syu na3zepHoro poHapuka yepes3 cTakanbl. B kakom
CTakKaHe, [T0-BallleMy MHEHUIO, HAXOUTCA KOJUIonIHas cucteMma? Ha ueM OCHOBBIBAeTCs Balle MpearoaoKeHne?

Okcnepumenmanvhas 3adaya Ne 2. Bam BeinanbipactBopsl anerara ceunia PD(CH3COO), u nonuaa xamus Kl, mratus ¢ npodupkamu,
CIHUPTOBAs ropeska, npodupkoepxkarenb. B mpobupky Haneiite 2 mi pactBopa Kl (BbicoTolt 2 cM) U 3aTeM mpuiieiiTe 2 M pacTBopa
Pb(CH3COO)2 . Obpasyercs xentolii ocagok. Harpeiite mpoOUpKy 0 pacTBOpeHHUs 0ca/iKa. 3aTeM OXJIauTe POOHPKY OKOJIO 2-3 MHUH
Y TIOMEIIAEM B COCY/I C XOJIOAHOM JesiHoM Bofol. UTo Habmonaere? UTo mpOMCXOAUT MPH BCTPSAXUBAHUH MPOOUPKHU?

Wtak, BBl TOJIBKO YTO OOHApYXWMJIM pa3iuyhe MEeXJIy HUCTHHHBIMHM PAacTBOpAaMH M KOJUIOMAHBIMHU pacTBOpamMH. B mocienHux BbI
Haboany nposBiieHue ontudeckux 3¢ dekroB: «3pdext Tunnans» (axcn. 3aa. Nel) u «sBiIeHHE UCKPALIUXCA CI0eB» (IKCIL. 3a71.No2).
Bompoc: Kak nokazare, 4To MbUIBHBIN pacTBOp siBIsieTCs KoymouaHon cuctemoii? (ITo paccesHuio cBera B pacTBope -KoHyc TuHaans).



4.4

4.5

4.6

UTO MpOUCXOIUT €CIIM B MBUIBHBIM PacTBOp 100aBUTH MoBapeHHYI0 coiib? (IIpo3paunbiii mpexkae pacTBOp Pe3KO MyTHEET, 00pa3yoTcs
KpPYIHbIE XJIOMbsI). 3HAKOMCTBO C SIBJIEHUSIMU KOAryJisiLiuy U BbICAJIUBaHUS.

IIpoexmnas 3a0aua Ne 1.]Ipa yueHHKa MPUTOTOBUWIIA CMECh U3 PACTUTEIHLHOIO Macja U BOJIbL: 100ABUB MOJOBUHY YalHOM JIOXKKH Macia
B 200 mu Boasl. OJIMH U3 HUX YTBEPKIAET, UTO MOJYyYEHHAs CMECh SIBJISICTCS KOJUIOMJIHBIM PacTBOPOM, a JApPyrou 3to orpunaer. Kro
npaB? CBO#l OTBET WJUIFOCTPUPYHTE CHUMKamMu Ha moOuimbHOM Tenedone. ([IpaBbl o0a yuenuka. Bcee 3aBucuT oT ocoOeHHOCTEH
MPUTOTOBIICHUSI cMecH. Ecu mpocTo pasMemiats Macio B Bojae, To KoHyc Tunmans e HaOmromaercs. Ecinu jke akTUBHO B30aiThIBaTh
CMECh B T€UEHHE HEKOTOPOTO BPEMEHHU, TO CMECh MYTHEET W B TAaKOM PacTBOPE XOPOILIO BHJIEH KOHYC PAcCesIHHOrO CBETa, TO €CTh
MOSIBJISIFOTCS] MEJIKOJAMCIIEPCHBIE YACTULIBI KAIleJIEK Macia).

BbiBoA: KOJUIOMAHBIE PACTBOPHI MOKHO OOHAPYXKHUTh MO ONTHYECKOMY TecTy «3(dexT Tunaaas», KOTOpbld 00HAPYKUBACTCS, €CIH
KOJUIOM/IHbIE YaCTUIIbl HE MPEBBIIIAIOT JUaa30H HAaHOPa3MEPOB.

Memoowvt u cpedcmea IMRUPUYLECKO20 UCCIE008AHUA .

Ha npenpinymux 3aHaTrsx Bl BBINOIHSUIN SKCIIEPUMEHTANIBHBIE U IPOEKTHBIE 3a1aun. Kak BbI AyMaeTe, Kakue METO bl UCCIIEOBAHUS
BbI HCTIOJIH30BAIN?

1. Habmronenue. 2. Dkcniepument. 3. U3mepenue. 4. CpaBHeHHe

BcenomuuTe 3amanusi, NpOCMOTPUTE CBOU 3aMUCH U MPOKOMMEHTHPYWTE UX C TOUKH 3PEHHUS UCIIOJIb30BAHHBIX METOJOB MUCCIIEOBAHHUSL.
UYeMm BbI IOJIB30BAIKCH, YTOOBI PELLIUTH OCTABICHHYIO IIEPE]l BaMU IIpooIeMy.

IIpoexmnas 3a0aua Ne 1. Haiinute, yeMy paBHA IJIOTHOCTH QJIFOMHUHHEBOW (POJIBIM U METHOM WIIM CTaTbHOW OOJBAaHKU HEMPaBUIHLHON
(bopMBI, KOTOpBIE JIeXkKAT Ha BalIMX cTonax. Maer obcyxnenue.

JIOJOKHBI MPEIOKUTh TUIAH PELIeHUs 3TOM 3aJayu, ONpPENeNUTh KaKhue HeOOXOIMMBbI M3MEpPUTENbHbIE MPUOOPHI JJIs PEUICHUs 3TOU
3a/1a4H.

CpaBHUTH HallJIeHHOE 3HAYEHHUE IJIOTHOCTH AJIFOMUHUS, MEIX WM CTAIM CO CIIPAaBOYHOW BETMYMHOM.

Kax cmeneny usmenvuennocmu enusem Ha o0ugylo niowadv conpuxacaroujuxca yacmuy. OObeMHbIE B3pPbIBBI HA MyKOMOJIBHOM
3aBOJIE, JPEBECHO-CTpYKeUHOM mpennpustuu.llouemy Henb3si MCNONb30BaThb OEH3MH JUIS PO3KUra JIpoB. BCHOMHUTH «4UTO Takoe
TUIOIIA/IbY, «SAMHUIIBI H3MEPEHUS TUIOIAIN».

Ilpoexmnas 3a0aua Ne 1. Y Bac Ha cTojlax Haxonaarcs nubo kyOuk PyOuka, 1100 ManeHbkas ymakoBka caxapa-padunana. Haiinure
TUIOIIAb 1IeNIoro KyOHrKa M OOIIyIo TUIOIaAb 9 MabIX KyOMKOB, U3 KOTOPBIX COCTOMT OONBIION KyOMK; MJIM LEJION YIIaKOBKH caxapa u
oOLIyI0 MJIOIIAh BCEX KYCOUKOB caxapa B ynakoBke. CpaBHUTE 3HaUSHMsI IUIOIIAIH 1IeJI0M GUTypbl 1 CyMMapHOH IUIOLIaA1 ee yacTei?
Kakyo 3akOHOMEpHOCTh MBI MOKEM HaOII0AaTh?

Hanooovekmot u 00ycno61eHHOCMb UX YHUKAAbHBIX CGOUCHE PE3KUM yGeludeHuem naouiaou noeepxXHoCmu Yacmuy:.
HAHOYACTHIIbI, HAHOTUJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIIAPHUKY, IEHAPUMEPHI, IICOJTUTHI, KBAHTOBBIE TOUKHU.

Ilpoexmnuas 3a0aua Ne 2. Yxo nocst umeet 1iuHy 12-13 MM, a yactunia maraetuta Fe304 — 20 um. YBenuubTte ux B 1 Mummmapy pas. C
KakMMU OOBEKTaMHU BBl Temephb Oynere ux cpaBHMBaTh? Kakue Qu3nuecKkue BETUUMHBI U3MEHSIOTCS MPH W3MEHEHHM JIMHEHHBIX
pazmepoB?

IIpoexmnas 3a0aua Ne 3. Ckonbko nuctoB Oymaru A4 Boiiger B crakan o0bemom 100 mi?



Kaxxnmo#t rpynmne Bb1anbl TUCTHI Oymaru A4 u xuMmudeckue ctakanbl oobeMoMm 100 mut. Kaknmas rpyrina uimeT oTBET Ha 3TOT BOTIPOC.
[Ipemyiaraem momoiib: COMHUTE JTUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOILIO B OJIMH CTaKaH?
Haiigure miomane otaensHOro gucta A4 W miomaib MOBEPXHOCTH XMMUYECKOro crakaHa. HaliouTe cymMmapHyrO MIIOImajb KOMKOB
Oymaru, HaxOZsIIUXCs B CTakaHe?
JlenaroT BBIBOJI: OHA OKa3ajlaCh 3HAYUTEIHHO OOJIBIIIE MJIOMIAAN TOBEPXHOCTH CTaKaHa.
Kakum 00pa3oM MBI yBEITHUYMIN CYMMapHYIO IJI0MIA/b MOBEPXHOCTH Oymaru? (Y MeHbleHHeM 00beMa 0JTHOTO JINCTA)
4.7 Hanoo6vekmovl u 00yci061€HHOCHb UX YHUKAIbHBIX CEOUCME PE3KUM Y8eIUYEHUEM NI0WA0U HOGEPXHOCMU YACHUY'
HAHOYACTHIIBI, HAHOTUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPHKY, IEHAPUMEPHI, [ICOTUTHI, KBAHTOBBIE TOYKH.
Ilpoexmnuas 3a0aua Ne 4. Haiinure muiomnaab CBOSH 4epermHOW KOPOOKH U CPAaBHUTE €€ C IIJIOMIAIbI0 TOBEPXHOCTH OOJIBIINX TOJIYIIApUMA
¥ YepenHoi KopobOkH, ecm S(kopa 6.1m.) = 2500 cm? . S(u.x)=4nr?/2, Tne r=C/2m.
OObsicHeHue: 0OMbIIIas IIO[AAb OONBLINX MOMYIIAPHA 00BIACHIETCS HATUYHUEM MHOTOYHCIEHHBIX CKIaI0K.
Oxcnepumenmanvras 3a0aya. Ha cronax HaxomsTcsi  cTajbHas KHOIKA, YKEJIE3HbIH I'BO3/b, KyCOUEK MEIHOM MpPOBOJIOKHU, MEIHas
CKpEeIKa, TpaHyJibl AIIOMUHHS U [IUHKA, IITAaTUB C MPOOUpPKaMH, COJIsIHAsA KucioTa. [loMecTuTe npeaioKeHHbIe Tela Ha THO TPOOUPOK U
00aBbTE 3aTEM COJITHYIO KHCIIOTY (BBICOTA CTOJIOA KUAKOCTH MIPUMEPHO 1,5¢M).

OnuiuTe, 9TO BbI HAOJI01aeTe B KAXKI0H U3 MPOOHPOK.
3HAKOMCTBO C JIEKTPOXUMHUYECKUM PSJIOM HAMPSHKEHU METAJIJIOB.

HasBanue oObekra Hasanue metamna, | Uto HabmrogaeM JleBee nim mipaBee
n3 KOTOPOTO oTHOocuTenbHO H2 B
cienaH 00BbEeKT IT/XUM psiy

BBIBOA: ¢ KHCIIOTOW B3aUMOAECUCTBYIOT METAJLIBL: ..........
C KUCJIOTOW HE B3aUMOJECHUCTBYIOT METAJUIBL: ........
- 3aganue no yueOHuky M.A. AXMeToBa: 03HAaKOMbTECh C TEKCTOM Ha c. 13.
- C xakuM BBl CTOJIKHYJHUCH NpoTHBOpeuneM? Meap U cepeOpo B HAHOCOCTOSHUSX CIOCOOHBI B3aMMOJEHCTBOBATH C KHCIOTAMHU.

VYBenuyeHue Mmiouaau MoBEPXHOCTH PEearupyrolX YacTHIl BIMSET HE TOJBKO HAa CKOPOCTh peakiuH (0ObeMHbIE B3PHIBBI), HO U Ha
XapaKTep XUMUIECKHUX CBOMCTB.
[TpoekT «B nounckax KOJJIOUIHBIX PACTBOPOBY»
5. XuMmus Ha cTpaxke 310POBbSI.

5.1 Hoo. Boszouka iioda. Hoo us anmexu.
IIpaxmuyeckas yacmeo.
W3rotoBneHne MoJIesId MOJIEKYJIbI Hofa. DieKkTpoHHast, rpadudeckas popmyna iona
[Tpoext «OOHapykeHue KpaxMana B MPOIYKTaX MUTAHUS.

5.2 «Mapzanyoekayn. Ilepmanzanam xanua. Maprasen 1 €ro CTelIeHH OKUCIICHUS

Hpaxmuqecmm yacme.



Omnpenenenre MaccoBOM JOJIM KUCIOPOa B MOJIEKYJIE TIepMaHTraHaTa Kajusl.
Pacuer oTHOCHTENBHON TNIOTHOCTH KUCIIOPOJIA 110 BO3IYXY.
COopka npubdopa Juis MoIy4eHUs KHUCIOPOia METOIOM BHITECHEHHSI BO3/1yXa.
DKcrepuMeHT: cOopKa mpubdopa sl pa3iokKeHus epManraHara kanus. KauecTBeHHast peakius Ha KHCIOPO/.
L[BeTHBIC peakIuy C IepMaHraHaTOM KaJus (Harp., IepMaHraHaT Kaius U cylbGuTt HaTpus, Ap.)
5.3 Ilepexucwv 6odopooa. Ceoiicmea u npumeHenHue nepoxcuoda 6000pooa. CTeNeHb OKHCICHUS KUCIOPOJa B MOJICKYyJe TEpOKCHIa
BOAOpPOJA.
Peaknust paznoxenus nepokcuia Bogopoaa. Kak mpoBecTu s3KCIIepUMEHT.
Karanuzatopsl. Oxcupn mapranna (1V), pepMenT kaTanaza — kaTaM3aTOphl peaKkIuy Pa3ioKEeHHUS.
Ipakxmuueckas uacmo.
Oxkcun mapranmna (1V): Hanucats popMyIy BelIecTBa U OMPEIEIUTh CTENIEHb OKHCICHUSI.
Tpu npoOupku, B KaKI0M HAXOAUTCS HECKOJIBKO MJI anTEYHOM MEpeKucHu BoAopoaa. Bo BTOpPyH M TpeTbi0 MPOOMPKH MOMECTUTE
COOTBETCTBEHHO oKcu Mapranua (1V) (Ha KoHYMKe Imarens) U CBeKEeHATepThId KapTodenb (Ha KOHYHMKE IITATENs).
Howmep npobupku Uro nobGaBuim UYro Habmo1aeM

Hanucath ypaBHeHHE peakiiiy ¢ 0003HaYEHUSIMU YCIIOBHI €€ MPOTeKaHusl.
[Tpoucxoaut nu peakuys B nepBoil mpodupke? Ilpennoxure npubop i NOIy4EeHUs BOJOPOIA IIPH Pa3I0KEHUH NIEPOKCUA BOLOPOA.
5.4 Auemuncanuyunosas kucioma. Ackopounosas kucioma. Kucnornocts cpesbl. pH — HHIMKATOPbI CBOMMH PYKaMHU.
Ipaxmuueckas uacmeo.

Onucanne ¢Qusndeckux cpoiicTB. [IpuroroBneHue pacTBOpOB AleTUIICATUIIMIIOBOM W acKOpOMHOBOM KucHOT. JleficTBue
WHIUKATOPOB (peHondranenHa, JaKkMyca 1 METHJIOpaHXa) Ha UX PaCTBOPHI.

MHJIUKATOPBI AlleTUJICATUITIIOBAsl KUCIOTa | ACKOpOMHOBAsi KUCIOTa

®denondranenn

Jlaxmyc

METHIIOPAHK

[TpuroroBneHnue orBapa KpacHOW KamycThl. HabOmiofeHue M3MeHEHHs I[BeTa OTBapa B pa3HBIX pacTBopax (yKCycHasi, JMMOHHasd,
acKOpOMHOBAsi KHUCIIOTHI, IOBapEHHAasl COJIb, Fa3MPOBaHHAs BOJa, HALIATBHIPHBIA CIUPT, MUIIEBAsl COJa, PacCTBOP Mblia U CTUPAIBHOIO
MOPOILIKA).

B3aumopeiicTBue ackopOMHOBON KHCIOTHI ¢ HoaoM. Bompoc: /uis Kakux 1eneid MOKHO UCIIONIb30BaTh 3Ty peakiuio? (A1 oOHapyKeHus
ACKOPOMHOBOM KUCIIOTHI B IPOAYKTAX MUTAHUS).

1 pearent 2 peareHr Yro  wHabmromaeM  mpu  HMX
acKOpOMHOBasi KUCJIOTa | Hox B3aMMOJICHCTBUH

®Pusnueckue ceoncTpa: | Gusuyeckue CBOMCTBA:




5.5 «3enenka» wnu oOpunnuanmoswiii 3enensviii. 1{BeT mopomkooOpazHOro OpHILIHAHTOBOro 3esieHoro. IlpakTuueckoe 3HaueHue u
IIOJIy4YEHHUE.
Ipaxmuueckas uacmeo.
du3ndecKue CBOWCTBA OPUILTMAHTOBOTO 3€JIEHOTO
Kak noka3aTh MNOAMMHHOCTH OpHIUIMAHTOBOTO 3enieHoro. llpoBeaeHue mocienoBaTeNbHBIX peakUuid B OJHOM NpoOHpKe C
OpWJTMAaHTOBBIM 3€JICHBIM: BHaYasle B IPOOUPKY 100aBUTh KOHIIEHTPUPOBAHHOM COJITHOM KHMCJIOTHI, a 3aTeM pactBopa menoun NaOH.
Odopmienne paboOThl [0 CBOEMY YCMOTpPEHHUIO. 3aTeM 00CYIUTh: Kak 3a()MKCUPOBAIM Pe3yJbTaThl IKCIIEPUMEHTa (M3MEHEHHE 1IBETa,
BBITIAJICHUE OCAJIKA).
[TpoekT «MOXKHO 1 UCIIOJIb30BaTh OPUIUTMAHTOBBIN 3€NIEHBIA KaK MHIUKATOP KUCIOTHOCTH CPEIb»)

5.6 «Mbino uyoecroe»: XO35MCTBEHHOE U TYaJICTHOE, XKHUIKOE U TBEPJIOE.
IIpaxmuueckas uacmeo.
[elicTBue nakmyca Ha paCTBOP MbUIA, paCTBOP CTUPAIBHOTO MTOPOIIIKA
(IoKa3aTenbCTBO MIETOYHOTO XapaKTepa MOIOLIUX cpeAcTB). M3ydeHue 3TUKETOK TBEPOT0 U KHUJIKOTO MbUIA (pa3inunue B XUMHUYECKOM
coctase). PacTBopeHue Mblia B )KECTKON M TUCTHILTUPOBaHHOM Boze. D ekt Tunmans.
IIpoekt «MbLUIOBapEHUEY

6. Xumusa nmumm

6.1 Caxap, kpaxman, yennion03a — poOOCMEEHHUKU 2TIIOKO3bL.
UYro Takoe quader. ' mukeMu4eckuii HHAEKC NPOAYKTOB MUTaHUs.  XUMHUYECKHUE MOJICIACTUTENN U UX KOBApPCTBO.
Ipaxmuueckas wacmeo.
Onpenenenre NpOAYKTOB C BBICOKUM INIMKEMUYECKUM MHAEKCOM (paboTa ¢ Taliauiei).
OmnpenensieM MOJCIACTUTENN: aciapTam, copour .... (Pabora ¢ sTHKeTKaMu.
OnpIT: B3aMMOJEICTBHE IIIOKO3bI ¢ THIpoKcHioM Meau (11), cBexenpuroToBIEHHBIM.
HccnenoBanue M3MEHEHHs COJEp)KaHMs TIIIOKO3bI B KPOBU Mocie  cOalaHCHpOBaHHOro obena M mocie ynorpebieHus ¢acrdyna:
KHPHUEIIKOB,YUIICOB, CIIaJIKUX Ta3UPOBAaHHBIX HAIIUTKOB.

6.2 Antomunuii: eéenuxuii u yycacnoiit. IlodeMy He clieyeT MOIb30BATHCS aNOMUHUEBON nocyaoi? ComnepHuk Kanblus. OcCTeonopos.
Mertaiabsl KOHCEpPBHOM OaHKH.
Ilpakmuyeckas paboma.
CBoiicTBa aTIOMUHHS 1 00JIACTH TPUMEHEHUST ATFOMUHUSI HA OCHOBAaHHUH €ro CBOMCTB (ToBTOpeHue). COCTaBUThH TAOIHILy, KJIACTEP WIIH
CXEMY.
[IpoBeaeHNE XUMHYECKUX PEAKIINi, XapaKTepU3YIOmuX aM()OTEPHBIC CBOWCTBA COSUHEHNN aTFOMUHMSL.
OmnpIT 1. ATIOMUHUI U CONSTHAsE KUCIIOTA.
OnpIT 2. X70pua allOMUAHKS U TUAPOKCUT HATPUS
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OnbIT 3. ['HaApOKCUA ATFOMUHUS U COJISTHAsI KUCIIOTa
Omnpit 4. ['Mapokcu1 aNFOMUHUS U THAPOKCHUJL HATPHUSL
HaszBanue onbiTa Uto HabI0108M YpaBHEHHE XUMUYECKON PEaKIuu

BrBom: .............
ITpoekt «Ee BennuecTBO — KOHCEpBHAsi 0aHKa: SKCIIEPUMEHTAIbHOE ONPECICHUE METAJIIOBY.
6.3 Ykcycnasa kucnoma. CTOnoBbIN yKCYC, YKCYCHAsl 3CCEHLIUS, JIeJsTHAasl YKCYCHAsl KUCIIOTa: B 4eM pa3HuLa. CBONWCTBA YKCYCHOM KUCIIOTbI
U ee npumeHeHue. @U3H0I0rn4ecKoe BO3AEHCTBUE KUCIIOTHI.
IIpakmuyeckas paboma.
CocraBiieHr€e TOHATUHHOM CXEMBI: «UTO 5 3HAaI0 00 YKCYCHOM KHCIIOTe»  (MHIMBUIYaJIbHO, TUOO B rpyIIeE).
PacueT KOHLIEHTpaIMK KUCIIOTHI IIpU €€ pa30aBIeHUN.
KucnorHoCTs pacTBOPOB NULIEBOM COJBI U YKCYCHON KHUCIIOTBI.
["amenue nuieBoi coapl YKCYCHOM KUCIIOTON: IPU3HAKUA XUMHUYECKOU
peakuuu (BblJIEIEHUE ra3a, pe3Koe yBeInueHne o0beMa peakiiMoHHOM cmecn). 1IoBTOpUTH peakiuio raieHus Cojibl C UCIOIb30BaHUEM
MHMKaTopa (Hamp., OTBapa KpaCHOKOYaHHOM KarrycTsl). [l yero Heo6xo1uMo ObLI0 MPUMEHEHUE UHAUKATOpa?
OOpaTuTh BHUMaHUE, YTO BbIJIEJIEHUE a3a 4YacTO COIPOBOXKIAETCS
yBeJIM4YeHHuEM o0beMa peakIMoHHON cMecu. Kakue Mephl IpeJoCTOPOKHOCTH
HY’KHO COOJIF0/1aTh MPU MPOBEJCHUH TaKUX PEaKIIMii?
6.4 «Conenasa nawa jxcu3znp» (IOBapeHHAs COJb, MOTAII, TIyTamMaT HATPHSL. ...... rinaybepoBa coJib, MEJHBIH KYyIIOpoC...... )
[Inmesas conma, mUThEBasg COoAA, KAIbIMHUPOBAHHAS COJA, KAyCTHYECKas COJa: OJWHAKOBBIE WJIM Pa3Hble BellecTBa. KadecTBEHHBbIE
peakuuu B XUMHUU.
IIpakxmuueckas paboma
OmnpenenuTsb: Kakoe U3 BeUIeCTB (MULIEeBas COJla, KayCTHUYECKasl C0/1a, KaJIbLIUHUPOBAHHAS CO/A) SIBJISIOTCS COISIMU YTOJIBbHOM KUCIOTHI.
Omprt 1. JleiicTBHE HHIUKATOPAMHU.
OmnpIt 2. JlelicTBHE HA PAaCTBOPHI MUILEBON M KAYCTUYECKON COJIbl YKCYCHOW KHCIIOTBI
HazBanwne onwiTa Yro nabiromaem BrmBog

BoBon: ..........
[IpoBeneHNEe OMBITOB MOATBEPIKIAET, YTO THINEBas COJAA, KaIbIMHUPOBAHHAS COJa — 3TO CONU CJIa0OW YTrOJbHOW KHCIOTHI, a
KayCTHUYeCcKas CoJia — paCTBOPUMOE OCHOBAHHUE.
OOcynuTh, KaKk J0Ka3aTh OMBITHBIM ITyTEM, YTO MUIIEBAs CO/IA SBISETCS KUCION COTIBIO.
6.5 Bpeo numpamoe: mugh unu npaeda. Ilonn3a HUTPATOB: BOKHEHIINE MUHEPATbHBIC YAOOPEHHS KaK MCTOYHUK azoTa. Kpyromopor
azoTa. [loueMy BeHeprHa MYXOJIOBKa MOEIAET HACEKOMBIX (TaK OHA BOCIIOJIHSAET HEJOCTATOK a30Ta B OOJOTUCTHIX MecTax). Hurparsl B
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Ka4yecTBE IMUIICBBIX KOHCEPBAaHTOB. Kakue mpeBpamieHusi MPOMCXOIAT C HUTpAaTaMH B OpPraHU3ME 4YeJOBeKa. A30T W €ro CTEICHU
OKHCIICHHUS.
Ipaxmuyeckas uacmeo.
Omnpenenenre MaccoBOW J0JIM a30Ta B KaJMIHOM, HATpUEBOW M aMMOHMIHOM cenutpe. BbIBoJ: kKakoe W3 HUX 0Oojiee LEHHOE a30THOE
ynoOpeHue.
[TpoekT «BausiHre a30THBIX YAOOPEHH HA POCT CaXKEHIIEB (HaCOIH».
7. Pa0ora Hag nmpoekTaMu — S 4

6. Dman evibOpa memvl, NHOCMAHOBKU Yeu, 3A0aY UCCTIe008AHUS .

7. Oman 6v108udICEHUs 2UNOME3bl.

8. DOman naanuposanus nymu docmudicenus yeetl Uccied08amenbCkKux (NPOeKmHuvlx) pabom u 8bl00pa HeoOX00UMO20 UHCMPYMEHMAPUsL.

9. DOman npogedenus yuednozo ucciedosanus (Npoekmuou pabomol) ¢ NPOMEN’CYMOUHbIM KOHMPOLEM 3d XOO0OM GbINOIHCHUS U KOppeKyuell

pe3ybmamos.
10. Oman oghopmaenus, npeocmasnenus (3awumeol) nPOOYKmMa NPoOEKmMHoOU pabomul
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CIHCOK HCNO0JIb3YEeMbIX HCTOYHHKOB

CnucoOK OCHOBHOWM JIMTEpPATypPhI:
1. Xumuyeckas sanukioneaus. T 1. M., 1988 r.
2. Kykymkun FO.H. «Xumus Bokpyr Hacy, M. Beicirast mikona, 2018r..
3. B.H. Ky3HenoB «XuMus Ha MOPOTe HOBOTO THICSIUEIECTHS», « XUMUs B TKosie» Ne 1, 2017.
4. AM. KOnun u apyrue. «Xumus 1 Bacy. M. «Xumusn2002.
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12.

O.C. TI'abpuensn, I'.I'. JIeicoBa «HacronpHas kHura yauresns Xumuny. , Jlpoda, 2017.

Amuk6eposa JI.YO. 3annmatensHas xumust. Kaura s yyanmxcs, yaureneit u pogurenein. M.: ACT-ITIPECC, 2017,

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

1O.H. KopotsimeBa «XuMHUYeCKUE CaIOHbI KpacoThl». «XuMus B mkose». Ne 1. 2005 r.

Cxkypuxun .M., HeuaeB A.Il. Bce o nuiie ¢ Touku 3penust xumuka. Crnpas. nuzaanue. M.:Briciias mkona, 2009

AxmeroB M. A., 3oposa E.}O. O0y4yeHnne XuMun Kak MpoLecc pa3BUTHS

MO3HAaBaTENbHBIX cTpareruil ydamuxcs [Texcr]/ AxmeroB M. A., 3oposa E.}O.// Hayka u mikona.- 2015.- Ne 2.- C.81-87

Jlazape B. C. IIpoekTHast qesTEIBHOCTh B IITKOJIC: HEUCIIONb3yeMble Bo3MOKHOCTH [Tekct]/ JIazapeB B. C. //Bompockl oOpazoBaHus. —
2015.- Ne 3.-C. 292-307.

BoponmoB A. IlpoektHas 3amada [Dnekrponsbiii pecype]| / BoponmoB A. - Kypuan «Hawanbnas mkoma».- 2007.- Ne 6. — Pexxum
nocryma: http://nsc.1september.ru/article.php?id=200700608

Brenenue B Hanotexnonoruu. Xumus [Tekcr]/ yueOHoe mocobue mansa ydamuxcs 10 — 11 kimaccos/ moa penakiueit AxmeroBa M.A. -
CII6: obpa3oBarenbHblil LeHTp «YuacTre», O6pazoBaTtenbHble MpoekThl, 2011 — 108 c. (cepus Hanomkosna)

I'a6puensu O.C., OctpoymoB WU.I'. IIponegesrrueckuii kypc «Ctapt B xummuro»/ ['abpuemnsa O.C.- XKXypnan «Xumus B mkomne».- 2005.-
Ne 8.- C. 19-26

I'ony6 I'.b., Ilepensiruna E.A., UypakoBa O.B. OcHOBBl NpPOEKTHOM MAESITEIBHOCTH IIKOJIBHHKA: METOAMYECKOe Iocodue 1o
MPEroIaBaHNI0 Kypca (C HCHOJb30BaHHMEM TeTpajei Ha mewyatHoil ocHoBe)/ Ilon pemakumeit mpodeccopa E.S.Korana. - Camapa:
NznarensctBO «YueOHas nuteparypay, M3aarenbckuit oM «Degoposy. 2006. — 224 c.
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B.A. BoittoBuu «Xumus B ObITy». M. «3Hanue». 2000.
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«Opyauty, Xumust — M. 000 «T]I «M3matenbctBo Mup kauru»», 2018.
Anux6eposa JL.YO. 3anumarensnas xumus. Kaura ais yyamuxces, yuurenet u poguteneit. M.: ACT-ITPECC, 2017;
Mup xumun. 3anumarenbHblie pacckasbl 0 xuMuu. Coct. FO.U.Cmuphos. CII6.: «MuM-Dxcnpecey, 1995.
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Ipuioxenune Nel

KpurepuajibHas Ta0/IMNa OEHKH npoeKkTa’

Kpurepuit ba3oBblii ypoBeHb IIoBBIIIEHHBIN yPOBEHD
1 6amn 2 Gamna 3 Gamna 4 bamna 5 bamroB 6 GamroB 7 G6amtoB 8 bamroB
@ = Vaenuk YyeHuk YueHnuk onucan | Y4eHHK Vyennk YueHnuk Vyennk YyeHnk
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! Jlannas cucrema ouenupanus, npunstas B OOIT OO0 I'BOY COII Nel r. Hereropcka, cocTapieHa COTIACHO METOAMYECKAM PEKOMEHIAMAM M3 cOOpHHKa Dunimana
N.C., Tony6 I'.b., Ilepemsirmnoii E.A. «Ilopsinmok ¢opmupoBanus pasznena «Cucrema OLEHKH JOCTHKEHHS IUIAHUPYEMBIX pe3yJbTaToB OCBOEHHMS OCHOBHOM

00pa30BaTeNFHON IPOTPaMMBI OCHOBHOTO 001Iero oOpa3oBanus». — Camapa. 2012.



VYuenuk Vuenuk ¢ VYuenuk VYuenuk VYueHuk VYueHuk VYueHuk Y4enuk
HOATBEP AU MOMOIIBIO chopMynrpoBas | cOPMYITHPOBA | MPEATIOKMI o0ocHOBaI MIPEJIOKUI HPEIIOKII
MOHUMaHHe YUUTeNs 3ajauy, J1 eIk TIPOEKTa | Croco0 JIOCTMDKUMOCT | BO3MOJKHBIE CTpaTeTHio
LeNU U 3a7a4 copmypoBa aJIeKBAaTHBI LIEJIM | HA OCHOBaHUU yOenuThcs B b IIeTU U CIOCOOBI JIOCTIDKEHUS

2 MPOEKTa, 3aJa4H, MPOEKTa, poOIIeMsl, JIOCTHKECHUH Ha3Ball PUCKN | PEIICHUS LeTIN Ha

= c(OpMYIIHPOBaH | COOTBETCTBYIOIIH | OIPEACICHHON chopMyIHpoBa | HENH TIpOoOIEeMBI OCHOBE

§ HBIX yUHUTEIEM € LIeJIN TIPOEKTa COBMECTHO C HHOH aHaIMn3a

% YUUTEIEM COBMECTHO C JIBTEPHATHB

E,{ yuuTeneM bl
[Tocne [ocne Yuenuk YyeHuk ykazan | Y4eHHK Yyenuk Yyenuk YyeHuk
3aBepIICHUS 3aBepIICHUS BBICTPOWII B BpeMS, 3a()UKCHPOBall | CIUIAHUPOBAN | TPEIIIOMKHI obocHOBal
MIPOEKTA YUEHHUK | MPOEKTa YYEHHUK XPOHOJIOTHYECK | HEOOXOoaAuMoe pe3yIbTaTh TeKyIuit neiicTBus HEo0X0/1uM
pacckasail, 4To onucan oit JUIS TEKYLIETO KOHTPOJIb C (marm) B ble JUIs
OBLIIO CHENAaHO B | MOCIEOBATENBHO | MOCTENOBATENb | BBIMOJIHEHHS KOHTPOJISI 32 y4eToM COOTBETCTBUH C | peau3aliu
Xo/1e paboThI CTh U HOCTH chopMyIHpOBa | COOTBETCTBUE | CHEUUPHUKU 3aauyamMu u MPOEKTa

o HaJl IPOEKTOM B3aUMOCBSI3b chOopMyITHpPOBaH | HHBIX M JIESITeNTBHOCTH | Ha3Ball pecypcsl

E MPEATIPUHSITHIX HBIC COBMECTHO | COBMECTHO C JiesiTeNIbHOCTH | (IIaroB) HEKOTOPbIE

8 JIeWCTBHI C yuuTeneM yauTeneM IUIaHY HEoOX0anuMBIe

E' JIeHCTBUS JIeHCTBUI pecypchl

= (1rarm) (1rarom)

=

@ [ocne Ha stamne Yyenuk VY4eHuk ykazan, | Y4eHHK VYyenuk Yyenuk YyeHuk

= 3aBepIICHHS TUTAaHUPOBAHUS JIETAJILHO KaknuM o0pazoM | ommcain 000CHOBaHO chopMyIHpoBa | CITAHHMPOBA

E MPOEKTa yUYCHUK | yYCHHUK OIHCall ommcan OH IJIaHUPYET XapaKTepUCTH | Ha3Bajl 1 b

5 omnmcan MPOJYKT, XapaKTEePUCTUK | HCIIOJIb30BAThH KU MIPOAYKTA, | MOTEHIHMAJIbH | PEKOMEHIAUH | MPOJBIKCHN

3 MOJTyYCHHBIN KOTOPBII U TIPOJYKTA, MPOAYKT C y4eToM BIX o € WM yKa3al

E MPOAYKT Mperonaraet Ba)KHBIC IS €T0 3apaHee moTpeOuTeNe | WCHOIB30BAHU | TPAHHUIIBI

8 E MOy IHUTh HCTIONB30BaHUS 3aJaHHBIX it u obmacTu 10 HCIIOJIB30Ba
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ConepixarebHOe OMUCAHUE KAMKIOTO0 KPUTEPHS
Kpurepuii YpoBHH C()OPMUPOBAHHOCTH HABBLIKOB NPOEKTHOM AeATE1bHOCTH
BazoBbIit IloBbIICHHBIH
Camocro- Pabora B 11€710M CBH/IETENECTBYET O CIIOCOOHOCTH Pabora B 11€710M CBUIETETBCTBYET O CHOCOOHOCTH CAMOCTOSATENBHO CTABUTH POOIEMy U
siITeJIbHOE CaMOCTOSITEJILHO C OMOPOI HAa MOMOILb PYKOBOJUTENS CTABUTH HaXOAWTh MyTH €€ PeIIeHus; IPOJIEMOHCTPHPOBAHO CBOOOTHOE BiIaIEHUE JIOTHISCKUMU
npuoodpe- MPO0OIJIeMy W HAXOJUTH MYTH €€ PelIeH s ; MPOJIEMOHCTPUPOBaHA | ONEpaysIMU, HABBIKAMUA KPUTHYECKOTO MBIIIIICHHS, YMEHUE CAMOCTOSTEIEHO MBICITUTH;

TeHHe 3HAHUH

CIIOCOOHOCTH HpI/IO6p6TaTL HOBBIC 3HAHUS W/WIIH OCBAaHUBAaThH

MpoACMOHCTPUPOBAHA CIIOCOOHOCTH HA 3TOM OCHOBE HpI/IO6peTaTB HOBBIC 3HAHUS W/UIH

U pelieHne HOBBIE CTIIOCOOBI JICHCTBHIA, TOCTHTATh 0O0JIee TITy0OKOTO OCBauBaTh HOBBIE CIIOCOOBI JCWCTBUM, TOCTUTATh 0OJIee TITyOOKOTO ITOHUMAHHS
npooJiemM MOHMMAaHUS U3YYEHHOIO POOIEMBI

3HaHue IIponeMOHCTpUPOBAHO MOHUMAHUE COJIEpKaHMsI BRITOTHEHHOH | [IpogeMoHCTprupoBaHO CBOOOHOE BIIAJICHHE IPEIMETOM IMPOCKTHOH JIEATEIBHOCTH.
npeaMera paboTsl. B paboTe 1 B 0TBeTax Ha BOIPOCHI 110 COJICPKAHHIO OmuOKH OTCYTCTBYIOT

paboThI OTCYTCTBYIOT IpyOble OIIMOKH




Peryas- ITpoeMOHCTPUPOBaHEI HABBIKHM ONPEIEICHHUS TEMBI U PaboTa TmarensHO CIUTaHHPOBaHA U MTOCJIEIOBATEILHO peau30BaHa,
THBHbIE TJIAHAPOBAHKS PabOTHI. CBOEBPEMEHHO ITPOJICHBI BCE HEOOXOIMMBIC ATAIbl OOCYKICHUS U
AeHCTBHUSA [IPECTaBIICHUSA.

Pabota noBeneHa 10 KOHIIA U MPECTaBICHA KOMUCCHUU;

KoHTpoJ1b 1 KOppeKLHs OCYLIECTBISUIMCH CAMOCTOSTEIBHO

HEKOTOPBIE 3TANbI BBITIOJIHSUIUCH O KOHTPOJIEM U MPH

nojaepxke pykopoaurens. [Ipu 3Tom nposiBiasitoTCs

OTIEIIbHBIE AJIEMEHTHI CAMOOLIEHKA U CAMOKOHTPOJIS

oOyyaromerocs
Kommy- [TponeMOHCTPUPOBaHBI HABBIKK O(OPMIICHHS IPOSKTHON Tema sicHO onpesiernieHa v MosicHeHa. TeKCT/coo0IeHne XOpOoIo CTPYKTYpHpOBaHbl. Bee
HUKaNUusdA pa60Tm nu HOHCHHTCHLHOﬁ 3aIIMCKH, a TaKXKEC ITOATIOTOBKHU MBICJIN Bblpa)KeHI)I SICHO, JIOTHYHO, ITOCJICA0OBATCIIBHO, apFYMeHTI/IpOBaHHO.

MIPOCTON Mpe3eHTallui. ABTOpP OTBEYAET Ha BOIIPOCHI

PaboTta/coobiienne BeI3bIBaET HHTEPEC. ABTOP CBOOOAHO OTBEYAET Ha BOTIPOCHI
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