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IosicHUTEILHAA 3aNIUCKA

Pabouass mporpamma 1o BHEYpOUHOM JeATenbHOCTH «llepBbie mmIaru B XuUMUU» JUIsl §8-X KJIACCOB COCTaBJIeHa B
COOTBETCTBUH ¢ TpeOoBaHmsIMU DeepaabHOr0 TOCyAapCTBEHHOrO 00pa30oBaTEeNbHOTO CTaHAapTa OOIIero oOpa3oBaHUs
BTOPOTO MOKOJICHUSI:

1. [TpumepHass ocHOBHass 0Opa30oBaTeNbHAs MPOTpPaMMa OCHOBHOTO 00mero oOpasoBanus (0g00peHa pemieHHeM
beneparbHOTO yueOHO-METOIUIECKOTO 00BeAMHEHHS IO 001IeMy oOpa3oBaHuio (ipoTokosn oT 28 mroHs 2016 1. Ne
2/16-3) — fgosreestr.ru;

2. TTucemo Muno6Opuayku ot 28.10.2015 r. Ne 08-1786 «O paboumnx nmporpamMmmax yu4eOHBIX IPEIMETOBY;
3. Iucemo Munob6puayku ot 12.05.2011 r. Ne 03-2960 «O06 opranuzanuu BHEYPOUHOU ACATEIHHOCTIY.

JlanHasi mporpamMma SIBJIS€TCS MporpaMMoN OOIIEHHTEIUICKTyalbHOM HampaBieHHOCTH. I[IporpamMma mocTtpoeHa Ha

CJIEIYIONIUX TPUHITATIAX

- IIpunyun nayunocmu (3HaHUSI OCHOBAHBI HA OOBEKTUBHBIX HAYYHBIX (PaKTax).

- [Ipunyun nocnedosamenvHocmu u cucmemamuyrocmu (00y4eHre OT MPOCTOTO K CIOKHOMY, «OT HE3HAHUS K 3HAHUIO, OT

HEYMEHHUS K YMEHHUIO»).

- Ilpunyun naenssonocmu (OCYIIECTBICHUE CBSI3U MEKIY KOHKPETHBIM U a0CTPAKTHBIM).

- [Ipunyun ocmvicrennocmu (IEPEHOC UMEIOIUXCS 3HAHUM B HOBYIO CHTYAIIHIO).

- IIpunyun cosnamenvrocmu u akmugrocmu (IpUMEHEHNE 3HAHUM HA MPAKTUKE).

AKTYaJIbHOCTH MPOrpaMMbl 00YCJIOBJICHA TEM, YTO B YYCOHOM IUIaHE MPEAMETY « XUMUS» OTBEIECHO BCETo 2 Jyaca

B Hepenmo (8 kiacc), 4To aeT BO3MOKHOCTh C(HOPMHPOBATH Yy YUAIIUXCS JIMIIH 0a30BbIC 3HAHHS IO MpeaAMeTy. B Toxe



BpeMsi BO3pacT 8-ro Kjlacca SIBJSETCS BaXXHBIM ISl NPOo(eCCHOHATBHOIO CAMOONPENENEHUs MIKOJIbHUKOB. B0O3MOXKHO,
YTO MPOCHYBIIUICS MHTEPEC K XUMUU MOKET IIepepacTy B Oy 1yliyto mpogeccuro.

AKTYaJIbHOCTh JaHHOM IPOrpaMMbl COCTOMT B M TOM, YTO OHA HE TOJIbKO JA€T BOCIHMTAHHUKAM IPAKTHUYECKHE
YMEHUS U HaBbIKH, (POPMHUPYET HaYaIbHBIA ONBIT TBOPUYECKOMN AEATEIBHOCTH, HO U Pa3BUBAET MHTEPEC 00YYarOIIErocs K
HKCIIEPUMEHTY, Hay4YHOMY IOMCKY, CHOCOOCTBYET CaMOOIpPEAENEHUIO YYalluXcsi, OCO3HAaHHOMY BBIOOpY mpodeccuu.
VYyamuecst CMOTyT Ha MPaKTUKE UCIIOJIb30BaTh CBOM 3HAHUS HA YPOKAaX XUMHH U B OBITY.

Ilenaroruveckasi nenecoo0pPa3sHOCTb 3aK/JIKYAETCE B TOM, 4YTO 0a30Bblii KypC IMIKOJBHOM MPOrpaMMbl
npeaycMaTpUBaeT TMpaKTUYeCKue paboThl, HO UX SBHO HEIOCTATOYHO, YTOOBI 3aMHTEPECOBATH YyYaIlUXCS B
CaMOCTOATENIbHOM NPHOOPETEHUH TEOPETHUYECKMX 3HAHUM M MPAKTHUYECKUMX YMEHUM M HaBBIKOB. [[7s 3TOro B Kypc
«IlepBble maru B XMMHW» BKIIIOUEHBI HanOoJee IpKue, HarjsAHble, MHTPUTYIONINE SKCIIEPUMEHTHI, CIIOCOOHBIE YBIIEUb U
3aMHTEPECOBATh YYAIIUXCS TPAKTUUYECKOM HAyKOW XUMHUEH.

B pamkax HanmoHalbHOTO npoekra «O0pa3zoBaHuE)» CO3AaHHE LIEHTPA €CTECTBEHHO-HAyYHOW HampaBiieHHOCTH «Touka
pocTa» MO3BOJIUJIO BHEAPUTH B MpOrpaMMy LU(POBYIO J1a0OpaTOPUI0O M KAUYECTBEHHO H3MEHUTH IpOLEecC O0yueHUs
XUMUHU.

KonuuecTBeHHBIE HKCIMEPUMEHTHI TMO3BOJAT MOMYy4YaTh JOCTOBEPHYIO HWH(MOPMALMIO O MPOTEKAHUM TEX WM HHBIX
XUMHUYECKUX MpoIeccax, O CBOWCTBaX BemlecTB. Ha OCHOBe MOMy4EHHBIX SKCHEPUMEHTAIBHBIX JTAHHBIX 00y4YaeMmble
CMOTYT CaMOCTOSITEJIbHO JI€JIaTh BBIBOJIbI, 0000IIATh PE3yJbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyjaeT
CHO0COOCTBOBAThH MOBBIIIEHUIO MOTUBALIMU O0YUYEHUS IKOJIbHUKOB.

I{eab nporpamMmmsi:



@OopMHUpPOBAHUE Y YYAIIUMXCS HAYYHBIX NPEACTABICHUA O XHMHUU B IIOBCEIHEBHOM MKW3HU 4YEJIOBEKA 4Yepe3
npoOyXaeHne HHTepeca U pa3BUTHE MPO(eCCHOHATBHBIX CKJIOHHOCTEH K MPEAMETY XUMHUSIL.

3agaum:

Oopa3oBareibHbIE:

® pPACHIMPUTH KPYTrO30p YUYAIINXCS O MUPE BELIECTB;

® HCIIOJb30BATh TEOPETUUECKNE 3HAHUS 10 XMMHUU HA MPAKTHUKE;

® 00y4YuTh TEXHUKE O€30MaCHOCTH MPU BHIMOJHEHUN XUMUYECKUX PEaKIInii;

e chopMupoOBaTh HABBIKU BHITIOTHEHHUS MPOEKTOB ¢ ucnoyib3oBanueM KT u udpoBoro o6opynoBanus;

® BBISIBUTh TBOPUYECKHU OJAPEHHBIX OOYUYAIOMIMXCS U MIOMOYb UM TMPOSBUTH CEOSI.
Pa3BuBawimue:

® Croco0OCTBOBATh PA3BUTHUIO TBOPUECKUX CIIOCOOHOCTEN 00YyUaIOUXCS;

e (popmupoBath UKT-koMIeTeHTOCTH;
BocnurarenabHbie:

® BOCIIUTATh CAMOCTOSITEIbBHOCTh MIPH BBHIMIOJTHEHUHU PaOOTHI;

® BOCIUTATh YYBCTBO B3aUMOIIOMOIIH, KOJUIEKTUBU3MA, YMEHHE pad0TaTh B KOMaH/I€; BOCIUTATH
YyBCTBO JJUYHOUN OTBETCTBEHHOCTH.
CBa3b co/lep;KaHUA MPOrPAMMbI BHEYPOUYHOI AeSITeJIbHOCTH ¢ YUeOHBIMH NMPeAMEeTAMU:
Kypc BHEypouHOM IeATeNbHOCTH HACHHO MU COACPKATEIbHO CBsi3aH C 0a30BBIM KypCcOM XHMMHUHU U TI03BOJISIET

HOJIZICPKUBATh B3aMMOCBS3 TEOPHH U MPAKTUKH, (POPMHUPYET YCTOWYUBYIO TOTPEOHOCTh MPUMEHSATH MOJIyYCHHbIC 3HAHUS U



HABBIKU B MMOBCEJHEBHOMN KU3HHU.
[Iporpamma mocTpoeHa Ha OCHOBE MeEKNPeAMETHOH HMHTerpauuu ¢ QU3NKON, MAaTEeMATHKOW, OMOJIOTHEW U JAPYyruMu
€CTECTBEHHO-HAYUYHbIMH TPEIMETAMMU.

Ocob0eHHOCTH peajM3aluy NPOrpaMMBbI:

Bo3pacT o0yuaromuxcs:

[Iporpamma oprieHTUpOBaHA HA BOCIIMTAHHUKOB B Bo3pacTe 14-15 net 6e3 cneruaibHON MOATOTOBKH.
Pexxum nmpoBenenusi: 17 gacos — ( 0,5 u B Hemenmio). Bce 3aHATHSA MO BHEYPOUHOU JIEATEIHHOCTH TIPOBOISTCS ITOCIE BCEX
YPOKOB OCHOBHOTO PaCIMCaHMUsI, MPOJAOKUTEIILHOCTh COOTBETCTBYET pekomenaarusam CanlluH, 1. e. 40 MmunyT.

Buasbl gesiteibHOCTH: TTpeaycMOTpeHbl Teopetnueckue (104.) m mpaktuyeckue 3aHsaTus (74.).

IL1agupyemMble pe3ybLTATHI OCBOCHHUS 00VYAIIMMUCHA NPOrPpaMMbI (BHEYYEOHOH ) BHEYPOYHONM NeATeILHOCTH

JIMYHOCTHBIE pe3yJbTaThl:

- 0CO3HABaTh €AMHCTBO U LIEJIOCTHOCTh OKPYKAIOIIET0 MHUPa, BOBMOKHOCTH €T0 TTI03HaBaeMOCTH U OOBSICHUMOCTH Ha
OCHOBE JIOCTUKECHUW HAYKHU;

- IOCTEIICHHO BBICTPAMBATh COOCTBEHHOE IICJIOCTHOE MHMPOBO33PCHHE: OCO3HaBaTh IOTPEOHOCTh M TOTOBHOCTH K
caM00Opa30BaHUIO, B TOM YHUCJIE U B paMKaX CaMOCTOSTEIILHOM IESITEIbHOCTH BHE IIKOJIbI;

- OLICHUBATh KU3HEHHbIE CUTYaAllUU C TOYKU 3PEHUsI 0€30MacHOro 00pasa KU3HU U COXPAHEHHUS 3/I0POBbBS;

- OLICHUBATh SKOJOTMYECCKUN PUCK B3aUMOOTHOIICHUI YE€JIOBEKA U ITPUPO/IBL.

- opMHUPOBATH IKOJIOTHYECKOE MBIILJICHUE: YMEHHUE OIIEHUBATh CBOIO JICSITEIHLHOCTh U TIOCTYNKU APYTHUX JIOJEH C TOUKU

3pEHUs COXPAaHEHHUS OKPY>KArOUIE Cpe/ibl - FapaHTa XKU3HH U 0J1aronoryqus Jiroae Ha 3emie.



MeTanpeaMeTHbIMH pe3yJibTaTaMK U3yueHus Kypca «llepBbie maru B XuMumn» siBiisieTcs (popMupoBaHue
YHUBEpPCaJIbHBIX YueOHbIX Aeiictuii (Y'Y ]).

PeryasituBubie YY/I:

- CaMOCTOSITENIbHO OOHApPYKUBaTh U (HOPMYIUPOBATH YUEOHYIO MPOOIEMY, ONIPEETSATh 11eJIb Y4eOHOU AeTEIbHOCTH;
- BBIIBUTaTh BEPCUU PEILICHUS IPOOJIEMBbl, 0CO3HABATh KOHEUHBIN pe3yJIbTaT, BIOUPATh U3 MPEJI0KEHHBIX U UCKATh
CaMOCTOATENIbHO CPEJICTBA JOCTHXKEHHUS LIeIIH;

- OCYUIECTBJIATH LEJIENOJIaraHye, BKIKYasi IOCTAHOBKY HOBBIX LI€JIEl, TpeoOpa3oBaHue MPaKTUYECKOM 3a/1auu B
M03HABATEIBHYIO;

- COCTaBJIATh (MHAMBUAYAJIBHO WIH B TPYIIE) IUIAH pEeUIeHUs! TPOOIEMBbL;

- paboTas 1o IUIaHy, CBEpATh CBOM JEHCTBUS C LIETbIO U, TP HEOOXOAUMOCTH, UCIIPABIISITh OIIMOKHA CAMOCTOSITENBHO;
- YYUTHIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHAIIMY PA3TMYHBIX MMO3UIIMI B COTPYIHUYECTBE;

- B INAJIOTe C YUYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSTENBHO BIPAOOTAHHBIE KPUTEPHH OLIEHKH.

ITo3naBaTteabHbie YY/I:

- aHAJIM3MPOBATh, CPABHUBATH, KJIACCU(ULIIMPOBATH U 000011aTh (DAKTHI U ABJICHUS. BBISABIATS NPUYUHBI U CIEACTBUSA
MPOCTBIX SIBJICHUM.

- OCYHIeCTBJSITh CPaBHEHUE, KIIACCU(PHUKAIINIO, CAMOCTOATEIHLHO BBIOWpasi OCHOBAHUS M KPUTEPUHU ISl YKA3aHHBIX
JIOTHUYECKUX OTIEPALINi;

- CTPOMTB JIOTUYECKOE PACCykICHHE, BKIOYAOLIEE YCTAHOBIEHNE IPUYUHHO-CIIEICTBEHHBIX CBS3EH.

- C03aBaTh CXEMaTUYECKUE MOJIENU C BBIIEIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTABJIATDH TC3UCHI, PA3JIMYHLIC BUJBI IIJIAHOB (HpOCTBIX, CJIOKHBIX U T.H.).



- mpeo0pa3oBbIBATHL HHPOPMAIUIO U3 OJHOTO BUJIA B IpyTroi (TabiuIly B TEKCT U Tp.).

- YMeTb OIPEAETsATh BO3MOKHBIE HCTOUHUKHA HEOOXOUMBIX CBEACHUN, TPOU3BOAUTH MOMCK MH(POPMAIUH,
aHAJIM3UPOBATh U OLIEHUBATH €€ TOCTOBEPHOCTD.

- 000011aTh MOHSTHS - OCYILIECTBIIATH JJOTMYECKYIO ONEPALMIO NTEpeXoa OT MOHATUH C MEHBIIIMM O0OBEMOM HOHSTHSIM C
OOIBIINM 00BEMOM;

- CTPOUTH JIOTUYECKUE PACCYKIEHUS, BKIIIOUAIOIINE YCTAHOBICHUE MPUYNHHO-CIICICTBEHHBIX CBSI3EH.

- OOBSICHATH SIBJIICHUS, MPOLECCHI, CBA3M M OTHOIICHUS, BBIABISEMbIE B XOJAE MCCIECIOBAaHUS, OCYIIECTBISTH BHIOOD
Haunbosee 3 (HEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommynukaTusubie YY/I:

- yMeTb (OopMyJIUpOBaTh COOCTBEHHOE MHEHHME U IMO3UIUIO, apTyMEHTHPOBATh €€ U KOOPJUHUPOBATH €€ C MO3UIIUU
apTHEPOB B COTPYAHUYECTBE MPU BBIPAOOTKE OOIIETO PELUIEHNSI B COBMECTHOM JESATENBHOCTH;

- 0TOOpa)kaTh B PEUM COAEPIKaHUE COBEPIIAEMBIX JIEHCTBUH, KaK B (pOpMe IPOMKON COLMATM3NPOBAHHON peYH, TaK U B
dbopme BHYTpEeHHEH peuu;

- YMETbh apryMEHTHUPOBATh CBOIO TOUKY 3PEHUS;

- YMETh OCYIIECTBIATh B3aUMHBIN KOHTPOJIb M OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIMMYIO B3aUMOIIOMOIIIb;

- yMeTbh paboTaTh B rPyIIE - yCTAHABIMBATh paboune OTHOIIEHUS, 3PPEKTUBHO COTPYAHUUYATH U CIIOCOOCTBOBATH
IPOJIYKTUBHOM KOOIIEPALINH.

IIpeaMeTHBIMH pe3yJIbTaTAMM U3YyUYECHHS IPEIMETA SBIISIOTCS CIEIYIOIUE YMEHUS:

- OCO3HAHUE POJIN BEILIECTB;

- OIIpCACIIATH POJIb PA3JIMYHBIX BCHICCTB B IIPHUPOJIC U TCXHUKC,



- O0BSICHSITH POJIb BEIIECTB B UX KPYTOBOPOTE;
- PaCCMOTPEHHE XUMHUYECKUX MPOIECCOB;
- UCTIOJIb30BATh 3HAHUSI XUMUU MPU COOJIIOICHUH MPABUIT UCIIOJIb30BAHUSI OBITOBBIX XUMUYECKUX MIPENapaToB;
— pa3nuyaTh ONacHble U O€30IMaCHbIE BEIIECTBA;
- IPUBOJUTH MPUMEPHI XUMHUECKHUX MPOIIECCOB B MPUPOJIE;
- HaXOJUTh YePThl, CBUJICTEIILCTBYIONINE 00 OOIINUX MPU3HAKAX XUMUUYECKUX MPOLIECCOB U UX PA3IHUUSIX;
- ACTIOIH30BaHNE XUMUYCCKUX 3HAHUU B OBITY;
- OOBSICHATH 3HAYEHHUE BEIIECTB B KU3HU U XO35UCTBE YEJIOBEKA;
- 00BSICHATH MUP C TOYKH 3PEHUS XUMUU;
- popmupoBaTh npecTaBieHus o OyayieM mpodecCHOHATEHOM BEIOOPE.
Kpome Toro, 3aHsTusi npu3BaHbl IpOOYIUTh Y YYalIUXCS MHTEpPEC K XMMHUYECKOW HayKe, CTUMYJIMPOBATh JaibHEMIIee
M3y4YeHUE XUMHUH. XUMHUYECKHE 3HaHUS, CPOPMUPOBAHHBIC HA 3aHATHIX, HHOOPMAIIMOHHAS KYJIbTypa yJalluXCs, MOTYT
OBITH MCIIOJIH30BAHBI UMH JIJISl PACKPBITUS PA3TUYHBIX MPOSBICHUN CBSI3U XUMUU C )KU3HBIO.
OcHoBaHueM /I BblJeJieHHsl TpPeOOBAaHMI K  YPOBHIO TMOATOTOBKH OOYYalOIIMXCS BBICTYIIA€T OCHOBHAas
oOpazoBarenpsHas porpamma ['BOY COIII Nel r. Hedreropcka.
Cnoco0b1 onpenesieHnsi pe3yabTATUBHOCTH:
- Hauanonslit Konmpoas (cenmadps) B BUJE BU3YAIIbHOTO HAOMIOACHUS TIeJarora 3a COOJII0JIEHUEM BOCTIMTAaHHUKAMU

TEXHUKU O€30MaCHOCTH, MOBEJICHUEM IMPU pabOTE C MOCIEAYIOMUM 00CYKIECHUEM;



- Texkywuit Konmponw (6 meuenue éceco yueOH020 200a) B BUJIC BU3YAJIIbHOTO HAOIIOJICHUS TIeJarora 3a mporeccom
BBITIOJTHEHUS YUYAIIUMUCS MPAKTUYECKUX padOT, MPOCKTOB, WHAUBUIYTBHBIX 3aJlaHUN, YIaCTHs B MPEIMETHON Hejele
€CTECTBO3HAHUS;

- Ilpomescymounwvlii Konmpons (memamuueckuii) B BUJE MPEeIMETHON TUATHOCTUKY 3HAHUS IE€TbMH TPOUIEHHBIX
TEM;

- Hmozoevlii konmpoay (maii) B BUJE W3YUYEHUS M aHAIM3a MPOAYKTOB TpyJa ydamluxcsi (IIPOEKTOB; COOOIIEHUH,
pedepaToB), mporiecca OpraHu3auy PaboThl HAl TPOIYKTOM U TMHAMHUKU JTUYHOCTHBIX U3MEHEHUH.

®opmMbl YuéTa 3HAHUN, YMEHUN NIPU pPeaju3aliy NPOorpamMmmabl.

- Ompoc;

- OO6cyxaeHue;

- CamocrosiTenbHas padoTa;

- TectupoBanue;

- [Ipe3enTanys u 3anmra TBOPYSCKONU padOThI (IIPOSKTHI U AP.).

B kon11e yuebHOro roja 00y4yarmuiicss JOJKEH BBIMOIHUTD U 3alITUTUTD MPOEKT.



TemaTuyeckuil NMJIaH NPOorpaMMbl BHEYPOUHOI JesiTe/ibHOCTH «Mup xumumn» B 8 ki1acce

MeTtonbl O3HAHUSI B
€CTECTBO3HAHUMU.

Bopa. PactBopel. Mopckas u npecHast
BojJa. buonornueckue ;KuaKOCTH

MaccoBasi 10Ji1 paCTBOPEHHOTO
BEILIECTBA, UM MPOILICHTHAs
KOHIIEHTpAITUs BEIIECTBA B paCTBOPE

Hacreiennbie n IMCPCCHINICHHBIC

HazBanue pasjaeiia TeMma 3aHATUA IIpakTuyeckas
Ne Bcero | Teopernueckas
4acThb
n/n 4acosB 4acThb
Pazgen 1. BBogHoe 3aHsgTHE.
1 |BBenenmue. (24.) MecTo XMMHH B €CTECTBO3HAHUU 1 1 -
Pa3znen 2. BemectBa. Ilpuembr oOpareHus c
JKCNepUMEHTAIbHbIE | BEIIECTBAMH.
OCHOBBI XMMMH. (84.) | TIpapuna GesomacHoii paGoTbl TpH
MIPOBEJICHUH HKCHEPUMEHTA.
Texnuka 1ab0paTopHbIX padoOT.
Harpesarenbabie mpuOOPHI.
UYucTsle BelecTa, 0c000 YUCThIE 8 4 4
2 Bemectna. [Ipumecu. Cmecn.




pacTBOPBI.

Pazgen 3.
3HaKoMHMCH € MHPOM

MonenupoBaHue

HAHOYACTHII
(8u.)

Ctpoenue Beniecta. Pazmepsl
vacTtull. HanouacTuIsl

KoutoniHbIE CHCTEMBI: ITOYBA, TIIMHA,
TIPUPOJTHBIC BOBI, BO3AYX JIbIM,
MUHEpaJIbl, XJie0, MOJIOKO, MacJo,
KpOBb. .. KoJIJIONTHBIC U UICTHHHBIC
aCTBOPHI

MeTobl U CPEACTBA IMIUPUUECKOTO
HCCIICJOBaHUSA

Kak crereHp N3MeITbYCHHOCTH BIIASICT
Ha OOITYFO TUTOIIAIb
COINPUKACAIONTUXCS YACTHII

HaHooOBbeKTBl U 00YCIOBIEHHOCTD UX|
YHUKAJIBHBIX CBOWCTB pe3KUM
YBEJIMYEHUEM TUIOIIAIN TOBEPXHOCTH]
YJaCTHII

HUToro

17

11

10



«3eneHKa» Wik OpUINIMaHTOBBIN
3EJICHBIN

«MBLI0 4yIECHOE

Paznen 5.
XuMUA NUIA

(S5u.)

Caxap, KpaxMaJl, LIEJUTF0JI03a —
POJICTBEHHUKH TJIFOKO3BI

AJIFOMUHUN: BEJTUKUI U Y>KACHBIM

YKCyCHast KUCIIOTa

«CoseHas Halla )XU3Hb»

Bpen HutparoB: Mud wid rnpasaa

11

Pa3znea 6.
Pabora Han
MPOeKTaAMM.
(5u4.)

1.

Oman evibopa memovl, NOCMAHOBKU,
yenu, 3a0a4 Uccie008anus .

2.

Dman evi08udICeHUs 2Unomesul.

3.

Oman NIAHUPOBAHUSL nymu
00CMUICEHUS yenetl
uccne0o8amenbeKux (NpoeKmuulx)
pabom u 6vibopa HeobXO0OUMO20
UHCMPYMEHMAPUSL.

.Oman  nposedeHusi  y4eOHO20

uccie0o8anus (npoexmHoul
pabomvl) C  NPOMENCYMOUHBIM
KOHMPONIeM 3a X000M 6bINOJIHEHUS]
U KoppeKyueti pe3y1bmamos.

. Oman ogopmneHus,

npeocmaeieHus (3awumot)
NPoOYKmMa npoeKmHou pabomeol

NTOI'O:

34

18

11



Coaepxkanue Kypca

I/IHCTPYKTEDK 110 TEXHUKE 0€30IMacHOCTH IIPOBOJAUTCA HAa KAXXIAOM 3aHATHH IICPC ITPOBCACHUCM SKCIICPUMCHTA.

2. BBenenue

2.1 Beéoonoe 3anamue. 3HaKOMCTBO yUaIlIUXCSl C HOBBIM Y4€OHBIM KypCOM BO BHEYPOUHOM I€ITEIbHOCTH.

12



2.2 Mecmo xumuu 6 ecmecme@o3Hanuu. 3apOXJICHUE XUMUU Kak Hayku. CBs3b XMMHUHM C TNPAKTHUYECKOW KU3HBIO
YeJIoBEeKa.
IIpaxmuueckas uacme.
Co3maHue mo3HaBaTeNbHBIX KPOCCBOP/IOB U APYTUX UHTEPAKTUBHBIX yIpakHeHUi Ha LearningAps.org wim MyTest.

3. JKcneprMMeHTAIbHbIEC OCHOBbBI XMMHMH

3.1 Bewecmea. llpuemul odopawenusn c eeujecmeamu.
W3yyeHue npaBwil TEXHUKHA OE€30MACHOCTH, MPEAYNPEXKIAOIIMX M  3alpellarllux 3HakoB. I[lepBas momorp.
[IpoTHBOIIOXKapHBIE CPEACTBA 3ALIUTHI.
3HaKOMCTBO C BEIlIECTBaMH, BCTPEUAIOIIUMHUCS B OBITY: HOAHAs HACTOWKa, Melb, aJJlOMUHUIA, COJIb, TUIIEBAs COAA,
JUMOHHAsl KHCJIOTa, YKCyCHasi KUCJIOTa, BOJAA, MEAHBIN Kynopoc. OTiauuue BemecTB MO (PU3MUECKUM CBONCTBaM:
arperaTHoe COCTOsSIHME, LBET, 3alax, BKYC, pacTBOpUMOCTb. [IpaBuia XpaHeHMsI BEIIECTB B JIaDOpaTOpHH.
TOKCMYHOCTD BELIECTB JJIS )KMUBBIX OPraHU3MOB OMNPEIEISAETCS MX XMMHUYECKUMHU CBOMCTBAMHU, MX CHOCOOHOCTHIO
BCTyIIaTh B XMMHUYECKUE peakuu. [IposiBIeHNS TOKCHYHBIX BEIIECTB y YEJIOBEKA: XUMHUUYECKHUI 0KOT, pa3ApaKeHue
CJIIM3UCTHIX O0O0JIOUEK, KaTap AbIXATENbHBIX MyTEH, aJUIEprUYeCKUe peakiMu, OCTPbIE TE€PMATUThI, KAHLIEPOT€HHOE
JeiCTBUE, TOpPaXEHHUS OPraHoB, BO3MOXHOCTh JIeTaNbHBIX HCX0AOB. [IpaBuna otOopa BemiecTB (TBEpIbIe,
NOPOIIKOOOpa3Hble, XUAKUE, BOJHBIE pPAacTBOPBI, 0CO0O€ BHUMaHuUE — paboTa TOJNBKO C MajbiMU OOBEMaMu
BEIIIECTB).
Tecm Ha ocHOBe 3aanuii u3 oTkpbIToro 6anka OUIIU (pazaen «MeTo bl MO3HAHUS)

3.2 Ilpasuna 6e3onacuoit pabomul npu nposedenuu Ikcnepumenma. Texnuxka nadbopamopuvix padom.
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3HAKOMCTBO C JIaOOpaTOpPHBIM OOOPYJOBAaHHUEM: CTEKJISHHAsI MOcyAa (XMMUYECKHE CTaKaHbl, KOJIOBI, BOPOHKH,
JIETUTEIIbHBIE BOPOHKH, MEpHAsi TMOCya), BEChI, MTATUBBI JJIsi IPOOUPOK U MPUOOPOB, HArpeBATEIbHBIA TTPUOOP-
CIUPTOBKA, (appopoBas mnocyaa (BelnapuBaTeIbHbIC YalIKU, TUTJIU, CTYIIKH, IITATEIN) U Jp.
besonacHas pabora co cTEKJIOM, NpoOKaMH (JAEMOHCTpauusi PE3KH CTEKISHHBIX TPYyOOK, MX HarpeBaHUs s
U3MEHEHUs (POPMBI).
Ilpakmuueckas uacme.
C6opka mpubopa i moxydeHus razoB. [IpoBepka Ha repMeTHMYHOCTb. 3aKpeljieHHEe ero Ha mTaTtuBe. PucyHOk
npuoopa Mpu rnomMouy Tpadapera.

3.3 HazpesamenvHoie npuodopbol.
CruproBka. ['azoBas ropenka. [Inutka. Boasnas 6ans. Haznauenue HarpeBaTenbHBIX IPUOOPOB.
N3yuyeHue CnupTOBKHU: COCTaBHBIE YACTU U UX (PYHKITHSI.
["oprouee TOMIMBO ISl CIMPTOBOK: 3TUJIOBBIA cUPT. OCOOEHHOCTH PEAKLIMU TOPEHUS: BBIIEICHUE TEIJIa U CBETA.
Cyxoe roprouee
[IpaBwia HarpeBaHusi MPOOMPOK C BOJHBIMH pacTBOpaMu (MpeIBapUTENIbHBIN MPOTPEB BCEHl IMOBEPXHOCTH,
00s13aTENPHBINA HAKIIOH IPOOUPKHU, OTBEPCTHE MTPOOUPKH «OT ce0s1», 3aKPEITICHUE JACPIKATENS IPOOUPKH ).
Hcnonb3oBanue TUTIIEH Mpu NpoKajuBaHuM BeliecTB. HaznaueHue onepanuu npoKaJinBaHusl.
Ilpakmuueckas uacme.
N3yuenne miamenu. PUCYHOK I1aMeHu.
CoOopka mpubopa aJisi BbIlTapuBaHUs COJIM (KOJBIIO HA IITATUB, BHITIApUBATENIbHAS Yalllka, BOJHBIA PAcTBOP COJIH,

cnupToBKa). PucyHnok npubopa npu noMmoru tpadapera.
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3.4 Yucmule seutecmea, ocovo yucmote eeuyecmea. Ilpumecu. Cmecu. CriocoObl OYUCTKHU BEIIECTB OT MpUMECEH U
paznenenuss cmecel. @DunptpoBanue. Ileperonka. Kpucraumzanus. PasgeneHue ¢ MOMONIBIO  MarHuTa,
JEJIUTEIBLHON BOPOHKHU
Ilpakmuuecxas wacmeo.
1 BapuaHT: cMech pEYHOTO MEeCKa U caxapa.
2 BapMaHT: CMECh PEUHOI0 MEeCKa U MOBAPEHHOM COJIH.
CocTaBuTh CXeMy MOCIEAOBATEIBHOCTU Ollepauuil (pacTBOpeHHE, (UIbTpPOBaHME, BbinapuBaHue). CpaBHUTH U
oOCyMTh Pe3yibTaThl JABYX BapuaHToB. OOpaTuTh BHMMAaHHE Ha CMECh caxapa M mecka (y HEKOTOPBIX YalllKu
MOKPBUTUCh KOPUYHEBOM Maccoi), Ha Ba)XHOCTh YCJIOBUM MPOBEICHHS HKCIEPUMEHTa, B JaHHOM Clydae Ha
CBOECBPEMEHHOE ITPEKPALICHUE HAPEBA.

3.5 Memoowt no3nanus ¢ ecmecmeo3HaHuu.
Hab6mronenue. DxcniepuMeHnT. MoaenupoBaHue.
YcnoBus npoBeeHUsT HAOMIOACHUS KaK OCHOBHOTO METOJ1a TTO3HAHUA. MBICIUTENBHBIN U pealbHbI IKCIIEPUMEHT.
VYHuBepcanbHbIC 3HaHUS YEJIOBEUECTBA HA OCHOBE HaOM0IeHUS. DUBHUECKHUE U XUMUUECKUE SIBICHUS.
Ilpakmuueckas wacmeo.
bpoyHoBckoe nBuWKeHHE T0J MUKpockornoMm. OOHapyKeHHE XUpa B CEeMEHax MojcoiHeuHuKa. OOHapyKeHue
KpaxMasia B kaprodene. OOHapyKeHHE YTJEKUCIOTO rasa B BbIIbIXaeMOM Bo3ayxe. JloOaBiieHue JIUMOHHOMN

KUCIOTHI B yaii. OdopmiieHne paboThI.

Hazpanue onkiTa Kaxk BbIONHSIIN Yro Ha6JIIOI[aJ'II/I
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OOpaTuTh BHUMaHHE Ha MPAKTUYECKUE 3aJaHus MPOLUIbIX 3aHSITHUH. AKIEHTUPOBATH, YTO METOJ HAOIIOJCHUS —
OCHOBHOM METOJ| IIO3HAHMS.

3.6 Booa. Pacmeopwvl. Mopckasa u npecnas 6oda. buonozuueckue ycuokocmu:. KpoBb, Jumba, KIECTOUYHBIM COK.
DKOJIOTUYECKHE TPOOIEMBbI BOJBI. IJIEKTPOMPOBOJHOCTh KaK CBOWCTBO PACTBOPOB SJIEKTPOJIUTOB (MpaBHiia
0€30MacCHOCTHU C JJECKTPOIIPUOOPAMH).

Ilpakxmuueckas yacmeo.
Onpenenenue ¢ TMOMOIIBK 3JIEKTPONPOBOJHOCTH PACTBOPOB: B KAKOM XUMHUYECKOM CTaKaHE HaXOJUTCS
JUCTUJUIMPOBaHHasl Bojaa. JlaHbl TpU pacTBOpa: pacTBOP MOBAPEHHOM COJM, PacTBOP caxapa, TUCTUIIMPOBAHHAS

Boaa. OpopmieHue paboTHI.

HasBanue pactBopa Uro HabmromaeM (3aropaercs JiaMIovka

WM HET)

Kak pacrno3HaTe: B KakOoM CTakaHe — IUMCTWIJIMPOBAaHHAs BOJa M pacTBOp caxapa. JloJKHBI MpPEUIOKUTH JBa
crioco0a: OpraHoJICNTUYECKUM U BhITTApUBAHUE.
[Ipoext «M3roToBiieHHE CaMOACIBHOTO TPUOOpa JIsl UCCIAEAOBAHUS SJIEKTPOIPOBOJHOCTH PACTBOPOBY

3.7 Maccoeas 0onsa pacmeopennozo eeuiecmea, uiu nPOYEeHmMHaAs KOHWEeHMPAyusa 6euiecmea é pacmaeope.
B3pemmBanue. PaznoBecsl. HaBecka. Mepnast mocyaa (MepHbI€ CTaKaHbl, KOJIObI, UIUHIPHI).
IIpakmuueckas uacmo.

HpI/IFOTOBHeHI/IC PacTBOpPOB HOB&pCHHOﬁ COJIN SaﬂaHHOﬁ KOHIOCHTPAlHH.
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[IpurotoByiieHUE MKUMYYEro HAMUTKA U3 MUIIEBON COJAbI, JUMOHHON KHUCIOTHI, caxapa U aCKOPOMHOBOW KHUCIIOTHI:
KaKJas Tpylna oOmNpeneiseT KOJIMYEeCTBO BEMIECTB Ha cBoe ycMmoTpeHue. CpaBHEHHE | OOCYXKIEHHE
MIPUTOTOBJICHHBIX HAIMMTKOB C T.3p. BKyca, (UKcaluu HaOIogaeMbiX 3P (EeKTOB, paCUeTOB WIIM BBIMOJHEHUS «HA
IJ1a30K», YKCTIEPUMEHTATBLHON KYJIbTYPHI.

3.8 Hacvluiennvle u nepecovluyeHHble pacmeopbl.
Memoouxka evipauwgugeanusa kpucmanioe. Monokpuctami. Kpucramiudyeckue apy3bl. UTO TaKoe «3aTpaBKay.
JleMoHcTpanusi NeEpeChIIEHHOTO pacTBOpA alleTaTa HaTpusl.
Ilpakxmuueckas uacmeo.
[IpurotoByiieHUE HACHIICHHBIX U TIEPECHIIMICHHBIX PAaCTBOPOB. IIpUTOTOBIIEHHE BOJHBIX PAcCTBOPOB MEIHOTO
KyImopoca, XJIOpuAa HaTpusi, caxapo3bl JJisl BbIpAllIMBAaHMUS KPUCTAIIOB. BhIpaluBaHue KpHCTaLUIOB M3 pPacTBOpa
KaMEHHOM COJIM U MOJUPOBAHHOM COJIM: €CTh JI pa3Huiia. [louemy njisi BeIpanuBaHusl KPUCTAIIJIOB KaMEHHasl COJIb
nydiiie, 4eM uoaupoBaHHas. [lonydeHne okpaileHHbIX KPUCTAIIIOB COJU C UCIOJIB30BAaHUEM IHUILEBBIX KPACUTEIEH.
BripanuBanue KpUcTalsIoB METHOTO KyIIOpOca U3 BOAHO-CIIUPTOBBIX PACTBOPOB.

4. 3HakoMMMCsl ¢ MUPOM HAHOYACTHIL

4.1 Mooenuposanue. Monenu B ecTeCTBO3HAHWU (TJIOOYC, KapThl, (HU3MYECKHUE MOICIIH, OWOJIOTHYECKUE MYJISDKH,
KPUCTALTNYECKUE PEIIeTKH). MOoe aTOMOB ¥ MOJIEKYJT B XUMUHU.
Ilpakmuueckas yacmeo.
W3roToBiieHre MOJeNe MOJIEKYIT U3 TIOJIPYUYHBIX cpeAcTB. PaboTa BooOpakeHus!.

4.2 Cmpoenue eeuwgecmea. Pazmepot wacmuy. Hanouacmuuyul.

17



Ilpoexmmnas 3a0aua Ne 1. Kak y3HaTh NpUMEpPHbIE pa3Mepbl BUTAMUHHOTO Apaxke «YHIEBUTY, «PeBUTY, yIaKOBKH
KOTOPBIX PACITOJIOKEHBI Y BaC Ha CTOJIaX, HE OTKPBIBAsk OaHOUEK.

llpoexmnas 3a0aua Ne 2. 'Y Bac Ha cToJIaX HAXOIATCS MEPHBIM ITUIUHIP, KOJI0A C BOJIOW, BECHI PIYaKHOTO THIIA C
HabopoMm pazHoBecoB. Ilpemnoxutre cnocoObl OMNpeneNeHus pPa3MEpOB MOJEKYJ BOJbI (MPAKTUYECKUU U
TEOPETUUYECKHI).

Bonpoc.: OtHOCUTCA U MOJIeKyJia Bo/ibl K HaHovacTuiiam? [loueMy BUpycChl Ha3bIBalOT HAHOPOOOTaAMuU?

4.3 Konnouonvie cucmemvl: nouea, 2iuHa, HPUpPOOHble 600bl, 6030yX ObIM, MUHEPAbl, XJ1eO, MOIOKO, MAC]0,
Kpoes...Konnouonvie u ucmunnsie pacmeopsl. Onrudeckue cBoictsa: «dpdext Tungansy, «IBIeHUE UCKPITUXCSI
cioeBy. KomlouHbie yacTUIbl U UX pa3sMephl. Dxcnepumenmanvhas 3adada Ne 1. Ha cronax: nazepHasi ykazka u
Ja3epHbId (POHAPUK C KPACHBIM JIyYOM, JIBA XUMHYECKUX CTaKaHa: B OJHOM 3aBapeHHBIN IAaKETUK Yas, B JIPYTOM —
yuctas Boja. [lpomyctute snyu naszepHoro (oHapuka depe3 crakaHbl. B kakoM crakaHe, IO-BallleMy MHEHHIO,
HaxXOJUTCS KoJulonaHas cucteMma? Ha yem oCHOBBIBaETCS Ballle MpeAnoioxKeHue?

Oxcnepumenmanvhas 3adaua Ne 2. Bam Beimanbl pactBopsl arerara cBunua PO(CH3COO), u woauma xamus Kl,
HITaTUB C NPOOMPKaMU, CIUPTOBAs TOpenka, MpoOupkoaepkarenb. B mpobupky Haneiite 2 mn pactBopa Kl
(BeIcoTOM 2 cM) | 3atem mpmiedte 2 mu pactBopa Pb(CH3COO), . O6pasyercs »xentbiii ocamok. Harpeiite
poOMPKY 0 PaCTBOPEHMs OcaaKa. 3aTeM OXJaJuTe MPOOUPKY OKOJIO 2-3 MUH U MOMEIIAeM B COCYJ C XOJIOTHOM
aeassHou Bojoil. Uto HabmogaeTe? YTo NpoOUCXOAUT NpU BCTPSAXUBAHUU TPOOUPKH?

Htak, BB TOJBKO YTO OOHAPYKHWIM PA3IUIUE MEXKJY MCTUHHBIMH PACcTBOPAaMH M KOJUIOMIHBIMU pacTBopaMu. B
MOCJICAHUX BBl HAOMIOAAMM TposBieHUE onTudeckux 3PpdexToB: «dhdext Tunmans» (dkcm. 3axa. Nel) u «sBieHue

UCKPSIIIUXCS CI0eB» (AKCI. 3a11.Ne2).
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Bormpoc: Kak goka3ath, 4TO MBUIBHBIN pacTBOp siBiseTcs KoymonaHou cucreMoi? (ITo paccestHuto cBeta B pacTBope
-koHyc Tunnans).
YTO mpoUCXOJUT €Clii B MBUIbHBIA pacTBOp 100aBUTH MoBapeHHY0 coub? ([Ipo3pauHblii mpexiae pacTBOp pPe3Ko
MYTHEET, 00pa3yrOTCsl KPYIHBIE XJIOMbs). 3HAKOMCTBO C SIBJICHUSMU KOAryJIsiLUU U BBICATTBAHUS.
Ilpoexmuas 3a0aua Ne 1.]Ipa yuyeHUKa MPUTOTOBWIM CMECh M3 PACTHUTEIILHOTO Maclia U BOJbI: JOOABUB TOJOBUHY
yaitHoil J1oxkku Macna B 200 mut Bonbl. OAMH M3 HUX YTBEP)KAAET, YTO MOJYyUYEHHAs CMECh SIBIIAECTCS KOJUIOMIHBIM
pacTBopoM, a Jipyroi 3to orpunaer. Kro npaB? CBoil OTBET WILTIOCTPUPYHUTE CHUMKAMH Ha MOOUIILHOM TesedoHe.
(ITpaBbl 00a yuenuka. Bce 3aBUCUT OT 0COOEHHOCTEH MPUTOTOBIEHUS cMecu. Eciu mpocTto pasmemniaTh mMacio B
BoJe, TO KoHyc Tunnans He HaOmogaercs. Ecnu jke akTUBHO B30anThIBaTh CMECh B TE€UEHUE HEKOTOPOTO BPEMEHH,
TO CMEChb MYTHEET W B TAaKOM pPAaCTBOPE XOPOLIO BHJEH KOHYC pPAaCCESIHHOTO CBETa, TO €CTh HOSBIISIIOTCS
MEJIKOAUCIIEPCHBIE YACTUIIBI KaleJeK Macia).
BbIBOJ: KOJUIOWJHBIE PACTBOPHI MOKHO OOHApyX HUTh IO ONTHYECKOMY TecTy «3pdekT Tunaams», KOTOpbId
OOHapy>KUBAETCs, €CIIM KOJUIOUHBIC YACTHUIIbI HE MPEBBIIIAIOT AUANa30H HAHOPA3MEPOB.

4.4 Memoowl u cpedocmea IMRUPULECKO20 UCCTIE008AHUAL.
Ha npenpiaymux 3aHsaTusX Bbl BBINOTHSAIM SKCHIEPUMEHTANIbHbIE U MPOEKTHBIC 3adauu. Kak Bbl mymaere, Kakue
METO/Ibl UCCJIEIOBAHUS BBl UCIIOJIH30BAIH?
1. Habmonenwue. 2. DxcniepuMent. 3. U3mepenue. 4. CpaBHeHHE
BcnomuuTe 3agaHus, MpOCMOTPUTE CBOM 3alMCU U MPOKOMMEHTHUPYWTE UX C TOUYKU 3PEHUSI HMCHOJb30BAHHBIX

METO/IOB HccaeaoBaHus. YeM BbI OJB30BAIUCH, YTOOBI PEIUThH OCTABJICHHYIO MEpe]] BaMU MPOOJIEMYy.
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4.5

4.6

Ilpoexmnas 3adaua Ne 1. Haligute, yeMy paBHa IUIOTHOCTh aJFOMUHUEBON (HOJIBIM UM MEIHOW WU CTAIBHOU
00JBaHKM HEMPABWIBHON (DOPMBI, KOTOPHIE JIKAT Ha Bamux crojiax. Uaet o0cyxnenue.

JIOJKHBI TPEATIOKUTD TUTAH PEIIeHUs ITOW 3aJja4M, ONPECIUTh KaKue HEOOXO UMbl U3MEPUTETbHBIE TPUOOPHI 115
pELICHUS 3TOW 3aJa4H.

CpaBHUTD HaliJIECHHOE 3HAYEHUE TUIOTHOCTH AJIFOMUHUS, MEIHN WIIA CTATH CO CIIPABOYHOMN BEJTUYHHOM.

Kak cmenenv usmenvuennocmu enusem Ha o0ugyro naowiads conpukacaroujuxca yacmuy. OObEMHBIE B3PbIBbI
Ha MYKOMOJBHOM 3aBOJIe, APEBECHO-CTPY>KEUHOM MpeanpusTuu. [loyeMy Henb3s HCMIONb30BaTh OCH3MH s
pO3KHUTa IPOB. BCMOMHUTH «YTO TaKOE IJIOMIA/bY, «SAUHUIIBI U3MEPEHUS TUTOLIAII.

Ilpoexmnas 3aoaua Ne 1. Y Bac Ha cronax HaxomsaTcs nubo kyOouk PyOuka, nubo maneHbKas ymakoBKa caxapa-
paduHana. Haligure miomanp 1meaoro Kyonuka u o0Iyo miomasas 9 Maibix KyOMKOB, U3 KOTOPBIX COCTOUT OOJIBIION
KyOHMK; WJIM 1IeJI0M yMaKkOBKH caxapa W OOIyIO IUIOIIA/b BCEX KyCOUKOB caxapa B ynakoBke. CpaBHUTE 3HAYEHUS
TUIOLIAAM 1EeJION (UTyphl U CyYMMapHOM mitomaau ee yacteil? Kakyro 3akoHOMEPHOCTb MbI MOKEM HaOMIOAaTh?
Hanoob6vekmot u 00ycio6neHHOCMb UX YHUKAbHBIX CEOIICHE PE3KUM Y6eludeHUuem naouiaou noeepxHocmu
Yyacmuy. HAHOYACTHIIFI, HAHOIUJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOINIAPUKH, JACHAPUMEPHI, IICOJIUTHI,
KBaHTOBBIC TOYKH.

llpoexmnas 3a0aua Ne 2. Yxo nocs umeet aauny 12-13 mm, a yactuia maraetura Fe304 — 20 am. YBenuubTe ux B
1 mwmmmapa pa3. C kakumMu oObeKTamMHu Bbl Tenepb Oyaere ux cpaBHHBaTh? Kakue Qu3nueckue BeIUYUHBI
W3MEHSIOTCS MPU U3MEHEHHUH JIMHEWHBIX pa3MepoB?

lIpoexmnas 3a0aua Ne 3. Ckoyibko JMCTOB Oymaru A4 oietr B ctakad oobemoM 100 min?
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Kaxxnoil rpynne Bblganbl IUCThl Oymaru A4 u xumuyeckue crakanbl oobemom 100 mu. Kaknas rpynmna uier oTBeT
Ha 3TOT BOIPOC.

[TpennaraeM nOMOIb: COMHUTE JTUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOLUIO B OJJUH CTaKaH?

Haiinure mnomane oTAenbHOro aucta A4 U miomaab MOBEPXHOCTH XMMHMUYECKOTO CTakaHa. Haiinure cyMMapHyro
IUIONIA/1b KOMKOB OyMaru, HaXOsIIUXCSl B CTaKaHe?

JlenaroT BBIBOJI: OHA OKa3aJaCh 3HAYMTEIBHO OOJIBIIIE MJIOLAAN TIOBEPXHOCTH CTAKaHA.

Kakum 00pazoM Mbl YBETHYMIM CYMMapHYIO IUIOMNIa[b MOBEpXHOCTH Oymaru? (YMeHbLIeHHEM 00beMa OJHOTO

JIUCTA)

4.7 Hanooovekmul u 00ycno6ieHHOCMb UX YHUKAIbHBIX CEOUCHME PEe3KUM YeeaudeHuem nioujaou noeepxHocmu

yacmuy. HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPWUKH, JCHIPUMEPHI, IICOTHTHI,
KBAHTOBBIE TOYKHU.

Ilpoexmnas 3a0aua Ne 4. Haliqute momiaab CBOEH YepernHoi KOPOOKH M CPaBHUTE €€ C IUJIONIA/IbI0 MOBEPXHOCTHU
OOJIBIINX MOJIYIIAPHI M YeperHoi KopoOKH, eciu S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rae r=C/2m.

OObsicHeHue: O0bIIas MIONAAb OONBIINUX NOMYIIAPUNA OOBACHIETCS HAIMYMEM MHOTOYUCIICHHBIX CKIIAJ0K.
Oxcnepumenmanvuas 3aoaua. Ha cTonax HaxoAsaTCs — cTajbHas KHOIIKA, XEJIE3HbIM I'BO3/lb, KyCOYEK MEIHOMU
IIPOBOJIOKHM, MEHAsi CKpernKa, rpaHyJsbl alFOMUHUS U IIMHKA, IITATUB ¢ MpoOMpKaMHu, cossiHas kuciota. [lomecture
IPEIJIOKEHHBIE TEJa Ha THO MPOOUPOK U J0OaBbTE 3aTEM COJIIHYIO KUCIOTY (BBICOTa CTOJ0A KUIKOCTH MPUMEPHO
1,5¢cm).

OnuiuTe, 4TO BbI HAOJIOAAETE B KAXKA0W U3 TPOOUPOK.

3HAaKOMCTBO C SJICKTPOXUMHUUCCKUM PAIOM HaHpiDKeHI/Iﬁ MCTAJIJIIOB.

21



Hasanue o0bekTa

HazBanue
MeTallia,
KOTOPOTO

caenad 00OBEKT

us3

Yro HaOIIOJaEM

JleBee win
rpaBee
OTHOCHUTEIBHO

H, B an/xum

pAny

BpIBOJ: C KMCIIOTOM B3aUMOAEUCTBYIOT METALIBL: ..........

C KMCJIOTOM HE B3aUMOJEHUCTBYIOT METAIIIBL: ........

- 3aganue no yueOHUky M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.

- C KakuM BbI CTOJIKHYJIUCh IPOTUBOpeureM? Menpb 1 cepeOpo B HAHOCOCTOSIHUSAX CITOCOOHBI B3aUMOJIEHCTBOBATH C

KHCJIOTaMU. Y BEIIMUCHUE omaan IMOBCPXHOCTH PCArupyromux 4acTull BJIHACT HC TOJIBKO Ha CKOPOCTb PCAKIHHU

(0OBbEeMHBIE B3pBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.

[IpoekT «B mouckax KOJIOUAHBIX PACTBOPOB)

5. Xumusi Ha cTpaKe 310POBbSI.

5.1 Hoo. Boszzonka iioda. Hoo uz anmexu.

HpakmuquKaﬂ yacmo.

H3roToBiieHre MOJENH MOJIEKYJIbl Hoa. DneKkTpoHHas, rpaduyeckas popmyina roaa

[TpoekT «OOHapykeHHe KpaxMasa B IPOLYKTaX MUTAHU.

5.2 «Mapzanyoexa». Ilepmanzanam kanus. Mapraseil 1 ero CTEIIEHU OKUCIICHUS

Hpakmuqeacaﬂ yacmo.
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OnpeneneHue MacCoOBOM J10JIM KUCIIOPO/ia B MOJIEKYJIE€ epMaHraHaTa Kajiusl.
Pacuer oTHOCHTENBHOM INIOTHOCTH KUCJIOPOA 10 BO3AYXY.
COopka npudopa st NOTYyUYEeHUs KUCIOPO/ia METOJOM BHITECHEHHUS BO3/1yXa.
DKCnepuMeHT: cOopKka mpudopa Aiis pa3ioKeHUs epMaHraHaTa kaiaus. KauecTBeHHas peakiysi Ha KUCIOPO/I.
[[BeTHBIE peakIuy ¢ IEpMaHTaHATOM Kajus (Hamp., IepMaHTaHaT Kaius U CyJIb(UT HATPHS, JIP.)
5.3 Ilepexucs 6ooopooa. Ceoiicmea u npumenenue nepokcuda 6000pooa. CteneHb OKUCICHUS KUCIOpoa B MOJIEKYJIe
IIEPOKCHUIA BOJLOPOJA.
Peakuus paznoxxenus nepokcuaa Bogopoaa. Kak mpoBecTy 3KCrIepUMEHT.
Karanuzatopsl. Oxcun mapranmna (1V), hepMeHT kaTana3a — KaTaau3aTopbl peakiiuy pas3IoKCHHUS.
IIpakmuueckas yacmeo.
Oxcun mapranna (1V): Hanmucatb hopMyiTy BelliecTBa U ONPECIUTh CTEIICHb OKUCIICHUS.
Tpu npoOUpKH, B KXKI0H HAXOJUTCA HECKOJIBKO MII allTEYHON NEPEKUCH BoJopoaa. Bo BTopyro U TpeTbio MpoOUpKU
MIOMECTHTE COOTBETCTBEHHO OKcu MapraHima (IV) (Ha KOHYMKe MImaTessi) U CBeKEHATePThI KapTodeb (Ha KOHYHMKE

mnaTess).

Howmep npobupku | Uto nobasmiu Yro Habmrogaem

Hamnucartp ypaBHeHue peakuuy ¢ 0003HaAUYEHUSAMU YCIOBUI €€ MPOTEKaHHUS.
[Tpoucxoaut nu peakuusi B nepBoi npoodupke? [Ipemioxkure mpubop i MONIydEHUS BOAOPOJA MPU Pa3I0KEHUU

IEpOKCHUIa BOOAOPOaAA.
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5.4 Ayemuncanuyunoeana kucioma. Ackopounoeas kucinoma. KuciotHoctbs cpenpl. pH — UHAMKATOPBI CBOMMU

pyKamH.

Hpakmuqec;caﬂ yacmo.

Onucanune puznueckux cBoucTB. [IpuroroBneHue pacTBOpOB

AlEeTUIICATTUIIMIIOBOM M aCKOPOUHOBOM KHCIIOT.

JeiictBue nuaukatopos ((peHondrasenHa, JakMyca 1 METUIIOPAaHKa) Ha KX PACTBOPHI.

UHIUKATOPbI ALleTUIICATUIIIOBAS AcKopOUHOBAsI KUCIIOTA
KHCJIOTa

denondraneuH

Jlakmyc

METHIIOPAHK

[TpuroroBnenue oTBapa KpacHoOU kamycTbl. HabmioieHne n3aMeHeHus 1[BeTa 0TBapa B Pa3HbIX pacTBOpax (yKCycCHas,

JUMOHHAaA, aCKOp6I/IHOBa$I KHCJIOTBI, IMMOBAapCHHAs COJIb, I'a3UPOBAHHAA BO/A, HaLHaTBIpHBIﬁ CIIMpT, IMUIICBasA COJA,

pPacTBOP MbUIA U CTUPAIBHOTO TOPOIIKA).

B3anmoneiicTBre acKOpOMHOBOM KUCIIOTHI € Mo10M. Bompoc: s Kakux 1efield MO>KHO MCIIOJIb30BaTh 3TY PEAKIIUIO0?

(n71 0OHApY)KEHUST AaCKOPOMHOBOW KUCIOTHI B MPOAYKTAX MUTAHUS ).

1 pearent 2 peareHr Yro wnabmomaeM Tpu UX
aCKOpOMHOBAs ron B3aMO/ICHCTBUHU

KHCJIOTa

dusnueckue dusnyeckue

CBOMCTBA: CBOKMCTBA: .........

24



5.5 «3enenkay unu opunaruanmosstii 3enenvii. 1[BeT nopomkooOpazHoro OpUILTMAHTOBOTO 3eieHoro. [IpakTuueckoe
3HAYEHUE U NOJIyYECHHE.
IIpakmuuyeckas yacmeo.
dusnyecKkrue CBOMCTBAa OPUILNIMAHTOBOTO 3€JIEHOTO
Kak mokazath MOMIMHHOCTH OPWILTMAHTOBOTO 3eiieHoro. [IpoBeneHne MmociaeaoBaTEeNbHBIX PEAKIUid B OJHOU
npoOupKe ¢ OPWIITMAHTOBBIM 3€JIEHBIM: BHadajlie B MPOOUPKY J0OaBUTh KOHIIEHTPUPOBAHHOM COJITHOM KHUCIOTHI, a
3arem pactBopa menoun NaOH. Odopmienune paGoTel MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: Kak
3aUKCUPOBAIH PE3yJIbTaThl SKCIIEPUMEHTA (M3MEHEHUE 1[BETA, BHIMAJICHUE OCAIKa).
[TpoekT «MOXHO 711 UCIIOJIb30BaTh OPUIIMAHTOBBIN 3€JI€HBIN KaK MHIUKATOP KUCIOTHOCTH CPENIb»

5.6 «Mbuino uydecnoe»: XO351IICTBEHHOE U TyaJIETHOE, KHUIKOE U TBEPIOE.
IIpakmuuyeckas yacmeo.
JleficTBrE JaKMyca Ha pacTBOP MbLIa, PACTBOP CTUPAIBHOIO MOPOLIKA
(loKa3aTe’abCTBO ILNEJIOYHOTO XapakTepa MOIOIMIMX CpeAcTB). M3yueHue STHUKETOK TBEPAOrO M KHUJIKOIO Mblia
(pa3nuuue B XMMUYECKOM cocTaBe). PacTBopeHune Mbliia B )KE€CTKON U AUCTHILIMPOBaHHOU Boje. Dddext Tunmans.
[IpoekT «Mpu1oBapeHHueE»

6. Xumus numm

6.1 Caxap, kpaxman, yennionoza — poocmeeHHUKU 2/1I0KO3bL.
Yro Takoe auabet. [ MUKeMUYECKU WHICKC MPOTYKTOB MUTAHUA. XUMHYECKHUE TOJICTACTUTENIN U UX KOBAPCTBO.
IIpakmuueckas yacme.

OmnpeneneHue NpOIyKTOB C BBICOKMM TNIMKEMUYECKUM UHIEKCOM (paboTa ¢ Ta0iuIeit).
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OmnpenensieM MOJCIaCTUTEIU: acapTam, COpouT .... (PaboTa ¢ aTUKeTKaMH.
OmBIT: B3aMMOICHCTBHE TITFOKO3BI ¢ THIPOKCcHIOM Menu (11), cBeXenmpuroTOBICHHBIM.
HccnenoBanne W3MEHEHHS COAEpKaHUS TJIIOKO3bI B KPOBHU IOCTE cOaaHCcCUpOBaHHOTO o00Oela U mocie
ynoTpebsienus dhactdyna: KUPUEUIKOB,YUIICOB, CIAJIKUX Ta3UPOBAHHBIX HAIIUTKOB.
6.2 Anromunuii: eenuxuit u yyucacuotii. IlodyeMy He CIeayeT TOJIB30BAaThCS aTOMHHHEBON Mmocynoi? ColepHHUK
kanbuug. Ocreonopo3. MeTamibl KOHCEpPBHOW OaHKH.
Ipaxmuueckas paboma.
CpoiicTBa aMtOMUHUS U O0JACTH NMPUMEHEHUS AJIOMUHMS Ha OCHOBAHUU €ro CBOMCTB (moBTOpeHHE). COCTaBUTh
Ta0NHILY, KJIACTEP UIIU CXEMY.
[IpoBeneHre XUMUYECKUX PEAKIINN, XapaKTepU3yIOIMHX aM(pOoTepHbIe CBOWCTBA COSMHEHUN ATFOMUHUA.
OmnpiT 1. AIOMUHUHN U COJIIHASI KUCIIOTA.
OmnpIT 2. XIOpHI ATIOMUHUS U THAPOKCHUI HATPUS
Omnpit 3. ['Mapokcua amlOMUHMS U COJISTHASL KUCIIOTa

Omnpit 4. 'napokcua amOMUHUS U TUAPOKCU HATPUS

Ha3Banue onbiTa | UTo HaOmomaeM YpaBHEHNE XUMUYECKOU PEAKLIUN

BeBOA: .«
[Ipoekt «Ee BennuecTBO — KOHCEpBHAsl 0aHKA: HSKCIEPUMEHTAILHOE ONPEACICHUE METAJIIIOBY.
6.3 Ykcycnasa kucnoma. CTonoBwlil yKCyc, YKCyCHasl 9CCEHIINS, JICAsHAs YKCyCHas KHCJIOTa: B 4eM pa3Huiia. CBoicTBa

YKCYCHOM KUCJIOTHI U €€ pUMeHeHne. DU3N0IOTUYECKOE BO3IEUCTBUE KUCIIOTHI.
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Ilpakxmuueckas paboma.
CocraBiieHne TOHATUHHOM CXEMBI: «UTO s 3HAaI0 00 YKCYCHOM KHCIIOTe»  (MHAUWBUIAYaJIbHO, TUOO B TPYIIE).
Pacyer KOHILIEHTpaLMU KUCIIOTHI NP €€ pa30aBIeHUH.
KucnoTHOCTH pacTBOPOB NMUILEBOM COMBI M YKCYCHOW KHUCIOTBHI.
lMamenne nueBou Coabl YKCYCHOW KHUCIIOTOW: NPU3HAKU XUMUYECKOU
peakuuu (BbIJEICHHUE T'a3a, Pe3KOe yBeIuYeHrne o0beMa peakiiMOHHOM cMech). [1oBTOpUTH peakiuio raimeHust Coabl
C WCIOJb30BaHHUEM WHIUMKAaTOpa (Hamp., OTBapa KPAacCHOKOYAHHON KamycThbl). [lnsg yero HeoOXOoaumo ObLIO
IIPUMEHEHUE UHANKATOpA?
OOpatuTh BHUMaHHUE, YTO BBIJIEJICHUE Ta3a YaCTO COMPOBOXKAAETCA
yBeJIMYEHUEM 00beMa peakIuoOHHON cMecu. Kakue Mepbl mpe1oCTOpOKHOCTH
HY’KHO COOJIFOJIaTh IPU IPOBEJECHUM TaKUX PEAKIIU?

6.4 «Conenaa nawa dcuznvy (IMOBApeHHAs COJb, MOTAIl, TJIyTamMaT HATpHA....... riiayoepoBa CoJib, MEIHBIN
Kymnopoc...... )
[InmeBas cona, NUTbEBas COJA, KAJBLIMHUPOBAHHAs COZAA, KAYCTUYECKAsl COAA: OJMHAKOBBIEC WM Pa3HbIE BEIIECTBA.
KauecTBeHHBIE peakliy B XUMUU.
IIpaxmuueckas paboma
OnpenenuTh: Kakoe U3 BEeWECTB (MUIIEBasi CO/a, KAyCTUYECKas COoja, KaIbIIMHUPOBAHHAS COJA) SIBJISIOTCA COJISIMU
YTOJIbHOW KUCIIOTHI.
OmnpiT 1. [lelicTBue HHIUKATOPAMHU.

OmnpIT 2. JlelicTBHE HA pacTBOPHI MUILEBOI U KAYCTUYECKON COJIbI YKCYCHON KUCIIOTHI

27



Ha3Banmue onbiTa Yro HabmromaemM BriBog

BeiBOI: ..........
[IpoBeneHue OMBITOB MOATBEPKIAET, YTO MHUINEBAs COJA, KAJBIIMHUPOBAHHASI COJla — ATO COJIM CJaboil yroiabHOMN
KHUCJIOTBI, 4 KAyCTHYECKask COJa — PAaCTBOPUMOE OCHOBAHUE.

O6CYI[I/ITI>, KaK JOKa3aThb OIIBITHBIM IIYTCM, YTO ITMIICBAA COAa ABJISICTCA KHCJIOH COJIBIO.

6.5 Bpeo numpamos: mugh unu npaeda. 1lonp3a HUTPATOB: BaXKHEHUIINE MHUHEPATbHBIE YAOOPCHHUS KaK HWCTOYHHK

azota. Kpyrosopot azora. [louemy BeHeprHa MyXOJOBKa IOEJAET HACEKOMBIX (TaK OHA BOCIIOJIHSET HEIOCTAaTOK
a30oTa B OOJNOTUCTBIX MecTax). HuTpaTsl B KauecTBe NMUILEBBIX KOHCEPBAaHTOB. Kakue mpeBpallieHus] IpOUCXOAST C
HUATPAaTaMH B OPraHU3MeE YENOBEKA. A30T U €r0 CTEIIEHU OKUCIICHUS.

IIpakmuueckas uacmo.

OnpeneneHne MaccoBOM JI0JIM a30Ta B KAJIMHHOM, HATPUEBOM U aMMOHUMHOM cenuTpe. BbIBoA: Kakoe U3 HuX Oosee
LIEHHOE a30THOE YJI00pEeHHUE.

[IpoexT «BnusiHue a30THBIX YI0OpEHUI Ha POCT CaXKEHIEB (pacomy.

/. Pabora nag npoektamu — 14

6.
7.

Oman 6v100pa memvl, NOCMAHOBKU Yelu, 3a0ay UCCIe008AHUSL .
Oman 8v108UIHCEHUSL 2UNOMEbL.
Oman naaHuposanusi nymu 00CMUICeHUs yeelli UCCie008amenbCkKux (NpoeKmHulx) pabom u 6bloopa HeoOX0OUMO20

UHCMPYMEHMAPUsL.
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9. Dman nposedenus yuebHoeo ucciedosanus (NPoeKmuou pabomovl) ¢ NPOMENCYMOUHBIM
8bINOJIHEHUS U KOpPeKYUell pe3yibmamos.

10.9man oghopmnenus, npedcmasnenus (3awumosi) npooOykma npoeKmuotl pabomol

CIucoK MCN0J1b3YeMbIX HCTOYHHKOB

Cnucoxk OCHOBHOM JIMTEpaTypbl:
1. Xumuueckas sHimkaoneaus. T 1. M., 1988 r.
2.Kyxymkun FO.H. «Xumus Bokpyr Hac», M. Beicmas mkona, 2018 r..
3. B.W. Ky3nernoB «Xumust Ha TOpOTe€ HOBOTO THICSYETETHS», « XUMHsI B 1iiKoie» Ne 1, 2017.
4. AM. IOnun u apyrue. «Xumus 11 Bacy. M. «Xumusn2002.

Cnmcok JauTepaTypsbl AJsl YYUTeJIs:

KOHMposiem 3a X000M
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O.C. I'abpuens, I'.I'. JIsicoBa «HacTonbHas kKHura yuutens xumMuny. , Ipoda, 2017,

Amuk6eposa JL.IO. 3annmarenbHas xumus. Kuura mist yuamuxcst, yaureneit u pogureneit. M.: ACT-ITPECC, 2017;
K.A. MakapoB «Xumus u 310poBbe». M. «IIpocsemienue».2005.

FO.H. KopoTsiteBa « XUMHUYECKUE CaTOHBI KPacoThl». « XuMus B mkomey. Ne 1. 2005 .

Ckypuxun .M., HeuaeB A.Il. Bce o nutie ¢ Touku 3penust xumuka. Crpas. uzganue. M.: Boicias mkosna, 2009

AxwmetoB M. A., 3opoa E.}O. O0yueHnue XMMUM KaK MpOIECC pa3BUTHUSA

N o a bk~ DR

MO3HaBaTeNbHBIX cTpateruil ydammuxcs [Tekct]/ AxmeroB M. A., 3oposa E.}O.// Hayka u mkoma.- 2015.- Ne 2.-
C.81-87
8. Jlazapes B. C. IlpoexTHas AesITENbHOCTh B IIKOJIC: HEUCHoOJb3yeMble Bo3MoxkHocTH |[Tekcr]/ Jlazapes B. C.

//Bomipocsl o6pazoBanus. — 2015.- Ne 3.-C. 292-307.

9. BopowniioB A. IIpoektHas 3amada [DaekTponnsiii pecype] / Boponmos A. - XKypuan «Hauanbnas mkosa».- 2007.- Ne

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

10.BBenenne B HaHOTexHONOTHU. XuMus [Tekct]/ yue6Hoe mocobue misa yuanuxcs 10 — 11 knaccoB/ moa pegakiueit
AxmeroBa M.A. - CII6: obOpa3oBaTenbHBIA IEHTP «Ydactue», Ob6paszoBarenbubie mpoekThl, 2011 — 108 c. (cepus
Hanomkona)

11.T"a6puensa O.C., OctpoymoB WU.I'. TIponeneBtudeckuii kype «Ctapt B xumutoy/ ['abpuensa O.C.- KypHan «Xumus
B mkose».- 2005.- Ne 8.- C. 19-26

12.T'ony6 I'.b., Ilepensiruna E.A., UypakoBa O.B. OcCHOBbI MpOEKTHOW JEATEIHHOCTU IIKOJIBHUKA: METOIUYECKOE
mocobue Mo mpenojaaBaHuio Kypca (¢ UCIoJIb30BaHUEM TeTpajielt Ha nmedyatHoi ocHoe)/ [loa pempakuueit mpodeccopa

E.fl.Korana. - Camapa: M3natenpctBo «YueOHas nuteparypay, U3narensckuit nom «Demoposy. 2006. — 224 c.
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Cnucoxk jJuTeparypbl AJsi 00y4alonIuxcs:

1.

2
3
4.
5

B.A. BoittoBuy «Xumus B 661Ty». M. «3nanue». 2000.

«SHIMKJIOTEANICCKUM clIoBaphb roHOTO XxuMuka» M. «Ilemarorukay, 2002.

«Qpymuty, Xumust — M. OO0 «T]] «13naTtenscTBO Mup kaurm»», 2018.

Amuk6eposa JILIO. 3anumarensuas xumusi. Kaura ans yqamuxcsi, yaureneit u poaureneit. M.: ACT-TITPECC, 2017;

Mup xumuu. 3anumatenbHbie pacckasbl 0 xumun. Coct. KO.M.CmupnoBs. CII6.: «MuM-3Oxkcnpeccy, 1995.

KpuTtepuaabHas Ta0JIMIa OLIEHKH MpoeKkTa’

Hpuaoxkenne Nel

Kpurepuii

baszoBblil ypoBeHb

[loBbIILIEHHBIH YPOBEHB

1 6ann

2 Oamna

3 banna

4 Ganna

5 6anmnos

6 OamnoB 7 6annoB

8 OamnoB

! Tannas cucrema onenusanus, npunsaras B OOIT OO0 I'BOY COIII Nel r. Hedreropcka, cocraBjieHa COrIACHO METOAMYECKUM PEKOMEHIAIMAM U3 cOopHUKa PuiiMaHa

N.C., Tonyo TI.B., Ilepensirmnoii E.A. «Ilopsmok (opmupoBanus pasaena «CucremMa OICHKHM JOCTHXKCHHS IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHHS OCHOBHOMU

00pa30BaTeNIbHON MPOTrPaMMbI OCHOBHOT'O 00111er0 00pa3oBanus». — Camapa. 2012.
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CnocoGHOCTh K CaMOCTOSITEJILHOMY NPUOOPETEHHIO 3HAHUI U PellIeHHI0 MPodieM

Peurenvie npobiem

VYuenuk VYuenuk YueHuk onmcast | YYeHUK YueHuk VYueHuk VYuenuk VYuenuk
TTOITBEPTHIT OOBSICHIIT CUTYAIHIO U obocHOBaI mpoaHanu3upo | HasBal chopMyIHpoBa | yKazaa
MTOHUMAHKE MIPUYHHEI, [0 yKa3aj CBOH HICATHHYIO Ban cuTyamuio | HEKOTOPBIE 7 mpobieMy Ha | HEKOTOPBIE
POOIIEMBI, KOTOPBIM OH HaMEpEHHUS (>xenaemy1o) Y Ha3Baj TIPHIHEL OCHOBE TOCJIEICTBUS

é chOpMyIHPOBaH | MPUCTYIHI K CUTyalus MIPOTUBOpPEUHUE ;};{HIGCTBOBaH JIETaIbHOTO CYILIECTBOBA

E HOW yuuTenemM pelieHuo MEXITY po6IeMbL, aHamm3a HUS

g poOJIeMBI, WAcaIbHON U copMmynupos | CUTyanuu U | mpoOIeMbl

E chopMyTHpOBaHH peasbHOI aHHOM ¢ TIPUBENT aHAIN3

2 oM yuuTeaeMm cUTyarmen TTOMOIIEIO MIPUYNH ee

E yauTem CYIIECTBOBAHM

2 .

=
Yuenuk VYueHuk ¢ YueHuk Yuenuk YueHuk VYueHuk YueHuk Yuenuk
TTOITBEPIHIT TTOMOIIIBIO chopMyIHpOBan | CPOPMYIHPOBA | TIPEAIIOKILT obocHOBaI TIPETOKAIT TIPETOKAT
TTOHUMAaHHE YUIHATENS 3a7a4u, T TIeJh TIPOeKTa | crmocod JOCTIKAMOCT | BO3MOJKHBIC CTpaTEeTHIO
[IeNA ¥ 337129 chopMyITHpOBaT aJICKBATHBI [ICNIM | HA OCHOBaHHUU yOeIuThCs B b IEITH | CIOCOOBI JOCTIKEHUS

0 MPOCKTAa, 3a/a4n, MPOCKTAa, MPOOIIEMBI, JIOCTHKCHUH Ha3BaJ PUCKHU | PEIICHHS LIeNA Ha

% c(hOpMYJIHPOBaH | COOTBETCTBYIOIIHM | OMPEACICHHOM chopMyIrpoBa | LeNU poOIIEMBI OCHOBE

S HBIX YYHUTEIEM € 1eJId IPOeKTa COBMECTHO C HHOM aHaM3a

% yUHTETIEM COBMECTHO C aNbTCPHATHB

5 yUHTEIEM Bl

=
ITocne ITocne Yuenuk YueHuk ykazan | YueHuk Yuenuk Yuenuk Yuenuk
3aBEPIICHHS 3aBePIICHHS BBICTPOUII B BpeMms, 3aUKCHPOBa | CIUIAHUPOBAT | MPEIJIOKHUIT 000CHOBa
MPOEKTa YICHUK | MPOEKTa yUEeHUK XPOHOJIOTHYECK | HEOOXOIUMOE Pe3yabTAThI TEKyIIUi JefcTBUs HE00X0aUM
pacckasai, 94To orucan oif TUTS TEKyILEero KOHTPOJIb C (mmarn) B ble IS
OBLITO cOeNaHo B | TIOCJIEIOBATENIFHO | MOCTEIOBATENb | BBITOTHEHUS KOHTPOJIA 32 Y9eTOM COOTBETCTBHUH C | pearu3aliiu
xoje paboThI CThb U HOCTH c(OpMyIHpPOBa | COOTBETCTBHE | CIICITUPUKU 3aa4aMu 1 MpoeKTa

® HAJ TIPOCKTOM B3aMIMOCBSI3b c(hOpMyYIHPOBaH | HHBIX M NESTETFHOCTH | Ha3Ball pecypchl

= TIPEIIPUHATHIX HBIC COBMECTHO | COBMECTHO C NESATETBHOCTH | (IIaroB) HEKOTOpHbIE

8 JercTBUI C yUHTeIEeM yauTeNneM IIaHy HE00XOIUMBIC

% JeiicTBus JeictBuit pecypcel

IC:% (aru) (raroB)
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@ ITocne Ha srane YueHuk YyeHuk ykazan, | Y4eHHK Yyenuk Yyenuk VYyenuk
= 3aBEpLICHUS TUTAHUPOBAHMS JIETAIEHO KakuM o0pa3oM | ommcan 000CHOBaHO copMyIHMpoBa | CITAaHUPOBA
E MIPOEKTA YUEHHUK | YYCHHK OIHUCcal orucan OH IJIAaHUPYET XapaKTEepUCTH | Ha3Ball b bi§
g orucal MIPOJYKT, XapaKTepPUCTUK | HCIIOJIb30BATh KU MPOAYKTA, | HOTEHUHAIbH | PEKOMEHIALUUH | MPOJBMKEHU
° IIOJIy4Y€HHBIN KOTOPBIN U NIPOAYKTA, MPOAYKT C y4E€TOM BIX o € WM yKas3all
E HPOJYKT npearnoaraeT Ba)KHBIE JUISI €TO 3apaHee NOTpeOUTENEe | MCHONB30BAHU | TPaHUIBI
8 é MOJy4YUTh HCIIOJIb30BAHUS 3aJITaHHBIX i u obmactu 0 HCII0JIb30Ba
g % KpPHUTEPHEB UCTIONIb30BaH | MOJYyYEHHOTO HUS
E E OLICHKH WS IPOAYKTA | MPOIYKTa MIPOyKTa
[% ;:,[ pOoAyKTa JIPYTUMHA
Yyenux Yyenux YueHuk VYyeHuk ykaszan, | Y4eHHK YueHuk Yyenuk npu Yyenuk
YKa3plBa€T  Ha | yKa3bIBacT Ha BBIJEINIT U3 Kakast CaMoOCTOATENb | opranusoBay | IUNIAHHPOBAHMH | camMOCTOSTEN
OTCYTCTBHE OTCYTCTBHE 0003HAYEHHBIX | MH(OPMALMA 10 | HO HA3BaJ HOUCK pabotst BHO U
nHpOpMAaIHH, KOHKPETHOH yauTeneM TOMY WK BUBI nHpOpMAIHN zzlé[;g:; o apryMeHTHpP
BO BpeMs | nHpOpMaIXHU BO BOIIPOCOB LTS HHOMY HCTOYHHKOB, B KOTO pHM’ OBaHO
BBINOJTHEHUS BpeMsi U3y4eHUs, T€, BOIIPOCY, 13 KOTOPBIX COOTBETCTBUN | ye0GX0MMMO TIPUHSIT
>q:) TOrO JEeWCTBHS, | OOCYKIEHUS C nHpopmanuei MOCTABJIEHHOMY | OH IUIAaHUPYET | C IUIAHOM HOJTy4UTh pelieHue o
= E JUIL  KOTOPOTO | PYKOBOAUTEIEM 110 KOTOPBIM HE | y4YHTElIeM WIIN HOJIy4YUTh pabor o CBEJICHHUS U3 3aBEPIICHUN
5 g aTa o0rrero miaxHa oOmamaer. CaMOCTOSTENIbH | HH(POPMALUIO, | MPOCKTY HECKOJIBKHX sTama cobopa
“%* g uHpOopMaLUs JIESITETILHOCTH B 0, HeoOXoIMMa | PEKOMEHI0Ba MCTOYHHUKOB uHpOpMaLU
5 = HeoOxoauMa, paMKax IpOeKTa, JULs HHYIO u
e 5 3agaBas 3ajiaBasi BOIPOCHI BBITTOJTHEHUS yaUTEIEM
‘\:83 g BOTIPOCHI MPOEKTa
~ =
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VYyenuk VYeHUK U310KW1 | YUEHUK Ha3Ball | YUYEHHUK Yuenuk Yyenuk Yyenuk VYyenuk
H3JI0KHI Te (hparMeHTHI HECOBIIAJICHUS B | MHTEPIIPETUPOB | yKas3al Ha NIpUBEN peansosal TIPEATIOKUT
MOJTyYEHHYO MOJTyYEHHO CBEJIEHUSAX, aJl IOJTYYEHHYIO | BBIXOJISIIHE oObscHeHue, | TPCIONEHHBIH | criocob
yauTenemMm paspemenus
uH(POPMAIIHIO nHpOpMaIHH, cozepkamuxcst | mHGopManuio B | u3 o01ero Kacaroleecs
croco0 MPOTUBOPEY
KOTOpBIE B UCTOYHHUKAX KOHTEKCTE psna uin JTAHHBIX paspereHHs —
= OKa3aJuCh nHpopmanuy, COZIEpP>KAHUS npoTuBOopeda | (CBeAeHHUi), POTUBOpEUHs | MPOBEPKH
g HOBBIMH JUISl HETO | TIPE/UIOKEHHBIX | MPOEKTa e Ipyr BBIXOJISIIIINAX WM IIPOBEPKH | JOCTOBEPHOC
2. WM 33721 yaUTENeM. Ipyry u3 o01Iero JIOCTOBEPHOCTH | TH
)
< BOIPOCHI HA CBEJICHUSI. psina, win uHbOpMALHH uH(bopMaLH
= TIOHUMAaHHe 06HapyXeHH u
<
E BIX
e MIPOTHBOPEYH
& i
©)
VYuennk YyeHuk npusen Yuenunk VYuenunk cuenan | YUeHHK VYuennk VYuenuk cuenan | YUeHHK
BOCIIPOU3BEIN IpuMep, MIPEIUIOKUI WIA | BBEIBOJ, Clienal BBIBOJA | BBICTPOWJI B | BBIBOX Ha | moaTBepAui
ApryMEHTALMIO | IOATBEPKAAIONIM | IIPEIIPUHSI (IpHCOETUHIIIC (MpHCOEMHII | COOCTBEHHOH | OCHOBE BBIBOJI
. . Cs K BBIBOJY) | JIOTHKE KPUTHYECKOTO
U BBIBO/I, i BBIBO/I, JIEHCTBUS IO s K BBIBOJIY) Ha COOCTBEHHO
. Ha OCHOBE | COBOKYIHOCT | aHamm3a .
2 coJepXKaliecs | 3aMMCTBOBaHHBIM | MPOEKTY, OCHOBE MOy YeHHO b pasHbIX  Touek | A
X B U3YYCHHOM U3 UCTOYHHKA OCHOBBIBASICh Ha | TOJy4E€HHOU MH(pOPMALUK | apryMEeHTOB, | 3peHus Wiy | apryMeHTan
E HUCTOYHUKE I/IH(I)OpMaI_II/II/I HOHy‘IeHHOﬁ I/IHCbOpMaHI/II/I u u npuBeJl | NOATBEpKIa COIIOCTAaBJIECHUS Her uin
=] v
- uHpOopMaIHn nHpOpMaLUU MIPUBEIT XOTS OBl | HECKOJILKO IOIIMX BBIBOJ | MEPBUYHOU U | CaMOCTOSATEN
2 .
= OJIMH apryMenT | APTYMEHTOB BTOPUYHOM BHO
2,
g WM  JaHHBIX nH(pOpMAIIHH, IOy HHET
= I ero
= MU
g TTOITBEPIKACH
) JAaHHBIMH.
S s
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= VY4eHuk B pabote u B VY4aeHuk Owmmnbku
=
= MPOJIEMOHCTPUPO OTBETax Ha MPOJIEMOHCTP OTCYTCTBYIO
5 BaJI MIOHUMaHHE BOIIPOCHI 11O HUpoBal T
E COJIep KaHUs COJIEP>KaHUIO cBOOOTHOE
= BBITIOJTHEHHOM paboThI BIIAJICHUE
2
§ paboTsI OTCYTCTBYIOT MPEeIMETOM
2 E rpyOble OMMOKH | MPOEKTHON
: g NeITEeJIbHOCTH
2
3
== =)
= =R
< D
8 =
: 2
=S
= 3
2 o
e g
= 9
O =
9 VYuenuk YueHuk Ha3Bal VYueHuK Ha3Ban | YYEHUK Ha3Bal | YYEHUK YueHnuk VYueHnuk VYuenuk
s
5 BBICKa3aJll CBOE | TPYIHOCTH, C CHIIEHBIC cirabbie TIPUBEI TIPEIUTOKAIT apryMEHTHPOBA | MPOaHAN3U
= BIIEYATJICHHE OT | KOTOPHIMH OH CTOPOHBI CTOPOHBI TIPUYHHBI croco0(br) J1 BO3MOXKHOCTh | poBal
E paboTHI HaJ | CTOJKHYJICS IIpH palboTHI HaT paboTHI HAT YCIEXOB U MPEOJIONIEHUST | HUCIOJIb30BATh pe3yabTaThl
g MPOEKTOM pabote Hax MIPOEKTOM TPOEKTOM Heyady TpyaHOCTEH OCBOCHHBIE B paboThI HaJ
TIPOEKTOM (TpymHOCTeit) | (M30eKaHUS xoze TPOEKTOM C
B paboTe HaJ Heyag), ¢ MIPOEKTHOMN TOYKH
= MIPOEKTOM KOTOPBIMH OH | paboThI 3peHust
§ CTOJIKHYJICS YMEHHUS B KU3HEHHBIX
= pu pabore JIpYTUX BAOAX IUTAaHOB Ha
§_ HaJ JEeSTeTHHOCTH Oymytee
=
E E TIIPOCKTOM
g S
S B
O =

35




Vaenunk VdeHuKk H3710XKWI | YUeHHK Vaenuk Vaenuk Vaenuk Vaenuk Vaenunk
H3JTOXKHIT BOTIPOC C | MIMOKWIT TEMY, | H3IIOKWI TEMY, | H3IIOKHII TTOCTaBHII H3JTOXKHIT TIPEICTABHIT
BOTIPOC ¢ | cobmoaeHrHEM BKITIOYAFOIIY IO BKJTIOYAFOIITYFO TeMy, esb BOTIPOC, uHpopMAaIH
= cOOI0ICHHEM HOpM HECKOJIBKO HECKOJIBKO 1Y (S{0113% ) MUCBMEHHOW | CaMOCTOSTENIbH | 1O B (hopMe u
E 5 HOPM odopmieHUs BOIIPOCOB C | BOMpPOCOB C | CIIOXKHYIO KOMMYHHKAI[ | O MPEIIOKMIT Ha
,% E oopmnenus TEKCTa 1:1 co0umoieHreM co0ioieHrEM CTPYKTYpY H 1717871 CTPYKTYPY HOCHTEE,
2 5 = TEKCTa, BCIIOMOTATEJIbHONH | HOPM M TPaBMJI | HOPM U TPaBUII | TPAMOTHO OTIPEeICITHIT TEKCTa B aZIeKBaTHBIX
g E - 3aJaHHBIX rpadukwy, o opMIICHHS odopmieHUs HCII0Ib30Ball JKaHp TeKCTa. | COOTBETCTBUU C | LT
E g § oOpasmom 3aJaHHBIX TEeKCTa TEeKCTa M | BCIIOMOTaTelb HOpMaMH KOMMYHHKAIT
2 § = o0pa3mom BCIIOMOTATENIbH | HBIE CPEICTBA, JKaHpa UM
g = % oif  rpaduxu,
3 z = 3a/IaHHBIX
2 2 2 o0pasmom
O ¥ =
Vaenunk Vaenunk Yaenuk Vuenne Vaenuk Vaenuk Vaenuk Vaenunk
BBICTPOWJI CBOKO | BBICTPOHII CBOIO CaMOCTOSITENIBH | MCIOIb30BaIT a7IcKBaTHO CaMOCTOSTENb | pear30Bal CaMOCTOSITE
= pedb B pedb B 0 MOATOTOBHII pa3iIu4YHbIC HCITOJIB30BaT HO JIOTUYECKHE BHO
E COOTBETCTBUHU C | COOTBETCTBHH C IJIaH BepOaJbHbIC HEBepOATbHBI | MCIOJIB30BAN | HIIH peanu3oBa
- HOpMaMH HOpMaMH BBICTYIUICHHS U | CPEICTBa € cpe/cTBa HEBepOATbHBI | PUTOPUYECKUEC | JIOTHUCCKUE
2 § E pycckoro PYCCKOTO SI3BIKa, coOroan KOMMYHHUKAIMHA | WJIH € cpencTBa TIPUEMBI, WK
g E S SI3BIKA, oOparmasce K HOPMBI MOATOTOBJIEHH | WK MPEUIOKEHHBIC | PUTOPUYCCK
E g “E obparasch K IUIaHy, My OTMIHOM ble HaJIAHBIE | TPAMOTHO yauTeneMm He IPUEMBI
2 § § TEKCTY, COCTaBIICHHOMY C | pedd U MaTepHaIbI, MOJArOTOBJICH
e = e COCTaBIICHHOMY | TIOMOIITBIO periIaMeHT TIPEIUIOKEHHBI | HBIE
% E‘ § C TIOMOIIBIO YUHTENS € yuuTeneM HarJasHbIe
= E S YAUTEINs MaTepHAITBI
O g >
Conep:xaTeIbHOE ONUCAHNE KAXKIOT0 KPUTEPHUSI
Kpurepnii YpoBHH CHOPMUPOBAHHOCTH HABBIKOB IPOEKTHOM JAeATEIbHOCTH
bazoBblii IToBbIIIEHHBII
Camocro- Pabora B 11€710M CBUIETEILCTBYET O CIOCOOHOCTH Pabora B 11€J10M CBUJCTEILCTBYET O CLIOCOOHOCTH CAMOCTOSATEIBHO CTABUTh IPOOJIEMY U
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siTeJIbHOE
npuodpe-

TeHHe 3HAHUH

CaMOCTOSITEIBHO € ONOPO Ha IIOMOLIb PYKOBOAMTEIISI CTABUTh
pobiaeMy 1 HaXOOUTh MyTH €€ peleHNs; IPOIeMOHCTPUPOBaHA

CIIOCOOHOCTh HpI/IO6peTaTI> HOBBIC 3HAHUS W/UIH OCBAHUBAThH

HaXOoAuTh IIYTHU eé peHCHuA; MIPOACMOHCTPHUPOBAHO CBO6OI[HO€ BIaJCHUC JIOTHYCCKUMHA
OonepanussMu, HaBbIKaM KPUTHYCCKOT'O MBIIIJICHUA, YMEHUEC CaMOCTOATCIIBHO MBICJINTD,

MMpOACMOHCTPHUPOBAHA CIIOCOOHOCTH Ha 3TOM OCHOBE HpI/IO6peTaTL HOBBIC 3HAHUS U/UIIH

U pelieHune HOBBIE CIIOCOOBI IEHCTBHIA, JOCTHTATh 0OJIee TITyOOKOTO OCBaMBaTh HOBBIE CIIOCOOBI IEHCTBUIA, TIOCTHTaTh 00JIee TITy0OOKOTO TOHUMAHHSI
npoodJjemM MIOHUMAHUS U3YYEHHOTO poOIIEMBI
3naHue [IponemMoHCTpHUpOBaHO MOHNMAaHUE COJIepKaHus BRIOTHEHHOH | [IpogemMoHCcTpupoBaHO CBOOOIHOE BIIaJCHHE IPEIMETOM IPOSKTHOH JIEATEIIEHOCTH.
npeaMera paboTsl. B paboTe 1 B 0TBeTax Ha BOIPOCHI 110 COJCPKAHHIO OmubKH OTCYTCTBYIOT

paboThI OTCYTCTBYIOT TPyOble OIIMOKH
Peryas- IIponeMOHCTPUPOBAHEI HABBIKU OIIPEAEICHUSA TEMBI U PaboTa TmiatensHO CIUTAaHMPOBAHA U MTOCJIEIOBATEILHO pealli30BaHa,
THBHbIE IUIAHUPOBAHMUs PabOTBHI. CBOEBPEMEHHO MPOIiIeHbI BCe HEOOXOIUMBIE dTaIbl 00CYKIEHUS U
ACHCTBHS Pabota noBeneHa 10 KOHIIA U MPECTaBICHA KOMUCCHUU; TpEACTABICHHA.

HEKOTOPBIE 3TAIbl BBIMOIHIUCH MO KOHTPOJIEM U IIPU KOHTpOIL 1 KOppEKIIWA OCYIECTBILTICE CaMOCTOATEIEHO

noAAepKKe pykosoauress. [Ipu 3Tom nposBistoTcs

OTJIEJILHBIE DJIEMEHTHI CAMOOLICHKU U CAMOKOHTPOJISA

oOyyaromerocs
Kommy- [IpoaemMoHCTprUpOBaHBI HABBIKU O(hOPMIICHHS TPOSKTHOM Tema scHO omnpesienieHa u MosicHeHa. TeKcT/coo0IIeHre XOpOIIo CTPYKTypUpOBaHbL. Bee
HUKAIAS PpaboTHI ¥ MTOSICHUTENTFHON 3aITUCKH, a TAKXKe IMOATOTOBKU MBICITH BBIPQ)KEHBI SICHO, JIOTUYHO, TIOCIIEIOBATEIHHO, apIYMEHTHPOBAHHO.

HpOCTOﬁ MMPpE3CHTAllNU. ABTOp OTBCYACT Ha BOIIPOCHI

Pa6OTa/COO6IJ_IeHI/IC BbI3bIBACT MHTCPEC. ABTOp CB060}_IHO OTBCYACT Ha BOIIPOCHI
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