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ITosicHUTEILHAA 3aNIMCKA

Pabouass mporpamma 1o BHEYpOYHOM neATenbHOCTH «llepBpie marn B XuMum» [ 8-X KJIACCOB COCTAaBJEHA B
COOTBETCTBUM ¢ TpeboBaHusiMu DenepaibHOr0 TOCYyAapCTBEHHOIO 00pa30BaTENIbHOIO CTaHAapTa oOIero oOpa3oBaHUs
BTOPOTO MOKOJIEHUS:

1. [IpumepHasi OCHOBHasi OOpa3oBaTeNbHAS MpPOrpaMMa OCHOBHOTO 00mero oOpazoBaHusi (0g00peHa perieHueM
denepanbHOro yueOHO-METOAMYECKOT0 00bEIMHEHUS 110 001IeMy oOpa3oBaHui0 (MpoTokos OT 28 uroHs 2016 r. No
2/16-3) — fgosreestr.ru;

2. IMucemo Muno6puayku ot 28.10.2015 r. Ne 08-1786 «O pabouux nporpaMmmax y4eOHBIX IPEIMETOBY;
3. Tucemo Munob6puayku ot 12.05.2011 r. Ne 03-2960 «O06 opranuzanuu BHEYpOUHOH ACSITEIBHOCTIY.

JlaHHasi mporpamMma SIBJISETCS IPOrpaMMON OOIIEHHTEIUICKTYyaIbHOM HampaBieHHOCTH. [Iporpamma mnocTpoeHa Ha

CIEAYIOMINX NPUHIUIAX:

- [Ipunyun nayunocmu (3HaHUSL OCHOBaHbI HA OOBEKTUBHBIX HAYUHBIX (PaKTax).

- Ilpunyun nocneoosamenvrocmu u cucmemamuynocmu (00y4yeHue OT MPOCTOrO K CI0KHOMY, «OT HE3HAHMS K 3HAHUIO, OT

HEYMEHUS K YMEHUIOY).

- Ilpunyun naensonocmu (OCYIIECTBICHUE CBSI3U MEXIY KOHKPETHBIM U a0CTPAKTHBIM).

- [Ipunyun ocmviciennocmu (NEPEHOC UMEIOILNXCS 3HAHUM B HOBYIO CUTYALUIO).

- [Ipunyun cosnamenvrocmu u akmugHocmu (IPUMEHEHHUE 3HAHUI Ha MPAKTUKE).

AKTYaJIbHOCTH MPOrpaMMbl 00yCIIOBJIEHA TEM, YTO B YUEOHOM IUIaHE MpeIMETy « XUMHMs» OTBEICHO BCEro 2 yaca

B Hejenmo (8 Kiacc), 4To aeT BO3MOXKHOCTh CPOPMHUPOBATH Y yUaIIUXCs JIMIIb Oa30BbIE 3HAHUA IO MpeaMery. B Toxe



BpeMSI BO3pAcCT 8-TO Kiacca SBISIETCS BaXKHBIM I MPO(GECCHOHATBFHOTO CaMOOIpPEIEICHHs IKOJIbHUKOB. B0o3MOXHO,
YTO NPOCHYBIIUICS UHTEPEC K XUMUU MOKET IIEpPEPacTH B Oy IyIIyI0 NPOPECCHIO.

AKTYaJIbHOCTH JIAaHHOM IPOrpaMMbl COCTOMT B M TOM, YTO OHAa HE TOJBKO JAE€T BOCIHUTAHHHKAM IPAKTUYECKUE
YMEHHUSI U HaBbIKU, (POPMUPYET HaYaIbHBIN ONBIT TBOPUECKOMN JEATEIBHOCTH, HO U PAa3BUBAET UHTEPEC 00yYarOIIErocs K
HKCIIEPUMEHTY, HAy4YHOMY IIOHMCKY, CIIOCOOCTBYET CaMOOIPENEICHUIO YYallluXCsl, OCO3HAHHOMY BBIOOPY MNpOQeccHui.
VYyamuecs: CMOTyT Ha IPAKTUKE UCIOJb30BaTh CBOM 3HAHUS HA YPOKAX XUMHUH U B OBITY.

IMenarornyeckass 1ejeco00Pa3HOCTh 3aKJIIOYACTC B TOM, YTO 0a30BbI Kypc IIKOJbHOW MPOTrpaMMBbl
MpeaycMaTpuBaeT MpakTUYECKUe padoThl, HO UX SBHO HEIOCTATOYHO, 4YTOOBI 3aWHTEPECOBATh YyYalIUXCs B
CaMOCTOSTEIIbHOM NPHOOPETEHUH TEOPETHYECKUX 3HAHWM M MPAKTUUYECKUX YMEHUN U HaBBIKOB. [l 3TOro B Kypc
«[IepBble 1maru B XMMHM» BKJIIOUYEHbI HanOoJee IpKue, HarisAHble, MHTPUTYIOLUE YKCIIEPUMEHTBI, CTIOCOOHBIE YBJIEUb U
3aMHTEPECOBATh YYAIIUXCS TPAKTUYECKON HAYKOW XUMHUEM.

B pamkax nayuonanvnozo npoexkma «Oo0pa3zoeanue» co30aHue YEHMpPA eCMeCmeEeHHO-HAYYHOU HAnpPaeIeHHoCmu
«Touka pocma) no360aui10 6HeOPUMb 6 NPOZPAMMY UUPPOBYIO 1abOpamopuio U KauecmeeHHo USMEHUmMb npoyecc
00yueHua xumuu.

KonuuecTBeHHbIE SKCIEPUMEHTHI IMO3BOJAT IMOIYy4aTh JOCTOBEPHYIO HH(GOPMALMI0O O TMPOTEKaHUM TEX WM HHBIX
XMMHUYECKUX MpoIeccax, O CBOWCTBaX BewlecTB. Ha OCHOBE MOJyUYEeHHBIX SKCHEPUMEHTABHBIX JAHHBIX OOydaembie
CMOTYT CaMOCTOSTEIBHO JIeJaTh BBIBOJBI, 0000IIATH PE3yNbTaThl, BRIABIATH 3aKOHOMEPHOCTH, YTO OJAHO3HAYHO Oyner
CIO0COOCTBOBAThH MOBBIIIIEHUIO MOTUBALIMU O0yUYEHUS IKOJIbHUKOB.

I{eas nmporpamMmmsi:



dopMUpOBaHUE Yy YYalIUMXCs HAy4YHBIX MPEJACTABICHUA O XHMHH B IIOBCEIHEBHOM MW3HH YEJIOBEKa
npoOyKJIeHHEe HHTEpeca U pa3BUTHE MPO(EeCCUOHATBHBIX CKIIOHHOCTEH K MPEeIMETy XUMHUSL.

3agaun:

Oo0pa3zoBartenbHbIE:

® paCIIUPUTH KPYro30p yUaIlIUXCsS O MUPE BEILIECTB;

® ICIOJIb30BaTh TEOPETUYECKUE 3HAHUS IO XUMUU HA MTPAKTHKE;

® 00Yy4YUTh TEXHHKE OE30MaCHOCTHU MPHU BHIMOJTHEHUN XUMUYECKUX PEAKIIHIA;

e chopMUpOBaTh HABBIKU BHITIOIHEHUS MPOEKTOB ¢ ucnoyb3oBanueM UKT u nmudpororo o6opynoBanus;

¢ BbLIABUTHL TBOPYCCKH OI[apéHHBIX 06yqa}oumxc;1 U IIOMOYb UM IIPOSBUTDH ceOs1.

Pa3BuBarmniue:

® CMOCOOCTBOBATh PA3BUTHIO TBOPUCCKUX CIIOCOOHOCTEH 00yUarOITUXCS;
e (popmupoBats UKT-kOMIEeTEeHTOCTH;
BocnurareabHbie:

¢ BOCIIHUTATb CaMOCTOATCIIbHOCTD ITIPHU BBIIIOJHCHUU paGOTI)I;

¢ BOCIIMTAaTb 4YyBCTBO B3aMMOIIOMOIIH, KOJIJICKTHUBU3MAd, YMCHHUC pa60TaTb B KOMaHAC, BOCIIUTATb

YYBCTBO JIMYHOM OTBETCTBEHHOCTH.

CBs13b CoACpPKaAaHUA NPOrpaMmMbI BHeypO‘IHOﬁ AECATECJIBbHOCTH C y‘lGﬁHLlMI/I npeamMeTamMm:

gepes

Kypc BHeEypouHOW AESATENbHOCTH HAECHMHO M COAEpP)KATEIbHO CBsi3aH C 0a30BbIM KypCOM XHMHUH M IO3BOJISIET

MOJIJIEP>KUBATh B3aUMOCBS3 TEOPUHU U MPAKTUKHU, (POPMHUPYET YCTOMIUBYIO MOTPEOHOCTH MPUMEHSATD MMOJTYYEHHBIC 3HAHUS U



HAaBBIKH B HOBCCI[HGBHOﬁ KHU3HU.

[Iporpamma mocTpoeHa Ha OCHOBE MeKNPeAMETHOH HWHTerpamuu ¢ (U3MKOH, MaTeMaTHUKON, OWOJOTHEN W JpYruMu
€CTECTBECHHO-HAYYHBIMU MPEIMETAMM.

Ocob0eHHoCTH peajM3alui MPOrpaMMbI:

Bo3pacT o0yuaromuxcs:

[Iporpamma opreHTHpOBaHa HA BOCIIUTAHHUKOB B Bo3pacte 14-15 net 6e3 crnernuanbHON MOATOTOBKH.

DopMbI 3aHATHH:

B 00pa3oBaTenbHOM IPOLECCE UCIIONB3YIOTCS Pa3aIndHble (POPMBI IPOBEACHUS 3aHATHS:

° Oecenbl;
) JIEKIINH;
) CEMHUHApBI,

® [IPAKTUYECKOE 3aHATHUE;
® XUMHUYECKUN IKCIIEPUMEHT;
e paboTa Ha KOMITBIOTEPE;
® DOSKCKYpCHUH;
® BBINOJHEHHE U 3aIUTa TPOEKTOB.
Pexxum npoBeaenusi: 34 yaca B roj - 1 pa3 B Henento. Bee 3aHATHS 110 BHEYPOUHOM JI€SITEILHOCTH TIPOBOISTCS MOCTE

BCEX YPOKOB OCHOBHOTO PAaCHUCAHMS, TPOJOJKUTEIBHOCTh COOTBETCTBYET pekoMeHaanusam CaunlluH, T. e. 40 MUHyT.

MecTto npoBegeHHsA: 3aHATHS MPOBOJATCS B ydeOHOM KaOMHETE XUMHUU



3nmopoBhecOeperamomas OpraHu3anus 00pa3oBaTEIBHOTO IMpoIecca MPEAINoiaraeT HMCIOJIb30BaHHE (GOpPM W METOIOB
oOyueHus1, aIeKBATHBIX BO3PACTHBIM BO3MOYKHOCTSIM IIKOJIBHHUKA: TPAKTHUECKHE PAOOTHI, SIKCTICPUMEHTHI U OECEe/IBI.

Buasbl gesiTeIbHOCTH: IpEyCMOTpPEHBI TeopeTrnueckre (204.) u nmpakrtuyeckue 3aHsaTus (144.).

IlnanupyemMble pe3yibLTATHI OCBOCHUS 00VYAIONIUMUCS MPOrpaMMbI (BHEYYEOHO) BHEYPOYHOU NeATEIHLHOCTH

JInuHOCTHBIE pPe3yJIbTAThI:

- 0CO3HABAaTh €AMHCTBO U LIEIOCTHOCTh OKPY’KAIOLIET0 MUPa, BO3MOKHOCTH €r0 I03HABAEMOCTU U OOBSICHUMOCTH Ha
OCHOBE JOCTHKEHUN HAYKH;

- IOCTENIEHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHUE: OCO3HABaTh IMOTPEOHOCTh W TOTOBHOCTH K
caM000pa30BaHuUIO, B TOM YHCIIE U B paMKaX CaMOCTOSITEJIbHOM JI€ATEIbHOCTH BHE ILIKOJIbI;

- OIICHUBATh KU3HEHHBIE CUTYaIUU C TOYKH 3pEHHs 0€30IacHOro 00pa3a KHU3HU M COXPAHEHHS 370POBbSI;

- OLICHUBATh 3KOJOTUYECKUHM PUCK B3aMMOOTHOIICHUN YeJIOBEKa U MPUPO/IBI.

- popMHUpOBATH HKOJIOTHUECKOE MBIIIICHUE: YMEHUE OIICHUBATH CBOIO JACSITENFHOCTD U MOCTYNKH APYTUX JIOCH C TOUKH
3pEHUs] COXPaHEHUS OKPYKAIOIIEH CPE/Ibl - TapaHTa KU3HU U OJIaronoiyyus JIoael Ha 3eMIie.

MeTtanpeamMeTHbIMH pe3yJibTaTaMu U3yueHus Kypca «llepBble maru B XuMUU» SBIsETCS (OPMUPOBAHUE
YHUBEpCAIbHBIX YueOHbIX AeiicTBul (YVY /).

PeryasituBubie YY/I:

- CaMOCTOATEIHFHO OOHAPYKUBATH U (POPMYIUPOBATH YUEOHYIO POOIEMY, OTIPEEIATh Ie)Ib YIeOHON AeSTEIBHOCTH;

- BBIIBUTATh BEPCHUH PEIICHUs TPOOJIEMbI, OCO3HABATh KOHEUHBIN PE3yJIbTaT, BEHIOMPATh U3 MPEII0KEHHBIX U UCKATh

CaMOCTOATCIBHO CPCACTBA JOCTHIKCHUSA LCIIH,



- OCYUIECTBJIATH LEJIENOJaraHie, BKIYas IOCTAHOBKY HOBBIX LI€JIEH, IPe0Opa3oBaHUE IPAKTUYECKOMN 3a]a4H B
03HABATEIIbHYIO;

- COCTaBJIATh (MHAMBUAYAJIbHO WIH B TPYIIIE) IUIaH pEUIEHUS! TPOOJIEMBL;

- pabortas 10 1IaHy, CBEPSATh CBOU JACHCTBUS C IENbIO U, IPU HEOOXOAUMOCTH, UCTIPABIISATH OLIMOKHA CAMOCTOSITENIBHO;
- YYUTHIBaTh pa3Hble MHCHUS U CTPEMUTHCA K KOOPIAMHAIIMYU PA3TMYHBIX MMO3UIIMI B COTPYTHUYECTBE;

- B IMAJIOTE€ C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSTENBHO BHIPAOOTAHHBIE KPUTEPUH OLIEHKH.

ITo3naBarteabHbie YY/I:

- aHAJIM3MPOBaTh, CPABHUBATH, KJIACCU(DUIIMPOBATH U 000011ATh (PAKTHI U SABJIECHHS. BBISBIATH NPUYHUHBI U CIIEICTBUS
MPOCTHIX SIBJICHUU.

- OCYWIEeCTBJISITh CPaBHEHUE, KJIACCU(DUKALINIO, CAMOCTOSATEIBHO BbIOWpasi OCHOBAHUS U KPUTEPHUH [Tl YKa3aHHbBIX
JIOTUYECKUX ONEPALH;

- CTPOMTH JIOTUYECKOE PACCYKACHHUE, BKIIOYAIOIIEE YCTAHOBIIEHNE TPUYUHHO-CIIEICTBEHHBIX CBA3EH.

- CO3aBaTh CXEMaTUYECKUE MOJIEIIN C BbIICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTABJIATH TE3UCHI, PA3JIMYHbIE BUBI IIJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

- npeoOpa3oBbIBATH MHGOPMAIIMIO U3 OJHOTO BUIA B IPYToil (TaOIUIy B TEKCT | Mp.).

- YMeTb OIPEACIIATh BO3MOKHbBIE ICTOUHUKH HEOOXOUMBIX CBEJICHUM, MPOU3BOAUTH OUCK UH(MOPMAIIIH,
AHAJIM3UPOBATh U OLIEHUBATh €€ TOCTOBEPHOCTD.

- 0000111aTh OHATHUSA - OCYILIECTBIIATH JIOTHYECKYIO ONEPAIMIO Mepexoa OT MOHATUI C MEHBIITUM 00bEMOM MOHATHUSAM C
0O0IBIINM 00BEMOM;

- CTPOUTD JIOTUYCCKUC PACCYKICHM:, BKIIIOYAOIHUEC YCTAHOBJIICHHUC ITPUYINHHO-CJICACTBCHHBIX CBSI3EH.



- OOBSACHATH SIBICHMS, MPOLECCHI, CBSI3M M OTHOILICHMS, BBISIBISIEMBIE B XOJ€ HCCIEIOBAHMS, OCYIIECTBISTH BBIOOD
Hanbosee 3 (HEKTUBHBIX CIIOCOOOB PELIEHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommynuxkaTuBubie YY1

- yMeTb (OpMYJIUpPOBaTH COOCTBEHHOE MHEHHME U IMO3UIUIO, apIyMEHTUPOBATH €€ U KOOPAMHHMPOBATh €€ C IMO3ULIUU
NapTHEPOB B COTPYIHUYECTBE IPU BBIPAOOTKE OOLIETO PEIIEHHsI B COBMECTHON JIEATEIbHOCTH;

- 0TOOpa)kaTh B pEUH COAEPKaHUE COBEPIIAEMbIX IEUCTBHI, Kak B (pOpME IPOMKOM COLIMAIM3UPOBAHHON PEUH, TaK U B
(opMe BHYTpEeHHEN peun;

- YMETb apTYMEHTHPOBATH CBOIO TOUYKY 3PEHHS;

- YMETh OCYILECTBIIATh B3aMMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOUMYIO B3aUMOIIOMOIIIb;

- yM€eTbh paboTaTh B IPyIIIE - YCTAHABIMBATH padoure OTHOIIECHHUS, 3PPEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATh
MIPOAYKTUBHOW KOOTIEPALNH.

IIpeamMeTHBIMM pe3yabTaTaMM U3y4EHUs IIPEAMETA ABIIIOTCS CIECAYIOINE YMEHUS:

- OCO3HAHHUE POJIU BEIIECTB;

- ONIPENETATH POJIb PA3ITMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- 00BSACHATD POJIb BEIIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHUE XUMUYECKHUX IIPOLIECCOB;

- ICTI0JIb30BATh 3HAHUS XUMUH MPU COOJIIOIEHUH TIPAaBUJI UCTIOIB30BaHUS ObITOBBIX XMMHUECKUX MPENapaToB;

— pa3nuyaTh OnacHble U 0e30MacHbIe BEIIECTBA;

- IPUBOJIUTH IPUMEPHI XUMHYECKHX ITPOLIECCOB B MPUPOJIE;

- HaXO0AUTh YCPThI, CBUJACTCILCTBYIOIIHC 00 06IJ_II/IX IMPpU3HaAKaX XUMHUYCCKUX ITPOUCCCOB U UX PA3INIHAX,



- ICTI0JIb30BAaHNE XUMHUYECKUX 3HAHUU B OBITY;

- O0BSICHSTH 3HAUCHHUE BEILIECTB B KU3HU U XO34MCTBE YEJIOBEKA;

- 00BACHSATH MUP C TOYKH 3PECHUS XUMUU;

- opMuUpOBaTh TIPEACTaBICHUS O OyayIeM MpodecCuoOHaAIBLHOM BBIOOpE.

Kpome Toro, 3aHsTHsl pu3BaHbl NPOOYIUTH Yy YYAIIUXCS MHTEPEC K XMMUYECKON Hayke, CTUMYJIMPOBATH JalibHEHIIee
M3yYCHHE XUMHUHU. XUMUYECKUE 3HAaHUS, CPOPMUPOBAHHBIE HA 3aHATHUSIX, UHPOPMAIIMOHHAS KYJIbTypa yYalluxcs, MOTYT
OBITH UCIIOJIH30BAHBI UMU JIJISI PACKPBITUS PA3IMYHBIX IPOSBICHUNA CBSI3U XUMUU C )KU3HBIO.

Cnoco0b1 onpeesieHus: pe3yJIbTATUBHOCTH:

- Hauanoustit Konmpoas (cenmadpey) B BUJC BU3YaIbHOTO HAOMIOACHUS Tiefarora 3a coOJII0CHUEM BOCIIUTAHHUKAMU
TEXHUKH 0€30I1aCHOCTH, MOBEJICHUEM NIPH paboTe C MOCIEIYIOIIUM 00CYXKIEHUEM;

- Texkywuit Konmpoap (6 meuenue 6ce2o yuedOHo20 200a) B BUAC BU3YyAIbHOTO HAOJIOICHUS TIeJarora 3a Mporeccom
BBITIOJIHEHUS YYAIIUMUCS MPAKTUYECKUX PaboT, MPOEKTOB, MHAMBUIYATbHbBIX 3aJaHUM, y4acTus B MPEAMETHON Heleme
€CTECTBO3HAHMS;

- Ilpomerxncymounsviii Konmpov (memamuyueckuii) B BUAE MPEIMETHON TUATHOCTUKH 3HAHUSA JIETHbMHU MPOUTEHHBIX
TEM;

- Hmoczoewvlii konmpons (mail) B BUJE U3YyYEHUS M aHAJIW3a NPOAYKTOB TpyJa ydamluxcs (IIPOEKTOB; COOOIIEHUH,
pedepaToB), mporiecca OpraHu3auy padboThl HAJ IPOTYKTOM U TMHAMHUKHU JTUYHOCTHBIX U3MEHEHUH.

®opMbl Y4éTa 3HAHUUA, YMEHUH NPU PeaIu3aliM NPOrPamMMbl.

- Ompoc;

- O6cyxeHue;



- CamocTosiTenbHas padbora;

- TectupoBanue;

- [Ipe3eHTanus u 3amTa TBOPUYECKOW padOTHI (IPOEKTHI U 1Ip.).

B kon1te yue6HOro roja o0y4aromuiics J0JKEeH BBIMOJHUTH U 3aITUTUTD MPOEKT.

(IMpuno:kenue 1. «Onucanue GopMbI MOABEICHUSI HTOTOBY).

TemaTnuecknii NMJaH NPOrpaMMbl BHEYPOUYHOU AeATEJLHOCTH « MUp XUMHUHY

Ne |Ha3Banue pasaesa Tema 3aHATUA Bcero Teopmst IIpak- Ucnoan3yemoe
n/n 4acoB P THKA (000pyJ10BaHHE
Pa3gea 1. Bsoanoe 3anaTue. 1
BBenenue. (24.)
1 2
MecTo XUMHH B €CTECTBO3ZHAHUHT 1
Pa3znen 2. BemectBa. Ilpuembr oOparieHus: c 1
JKCIepUMEHTAJNIbHbIE | BEUICCTBAMM.
0CHOBBI XuMUH. (84.) [TIpapuna GesonacHoii paGoTHl mpH 1
MIPOBEICHUN IKCIIEPUMEHTA. 3
5 Texnanka 1a00paTOpHBIX PadOT.
HarpeBaTenbpHbie TPHOOPHI.
YucTtele BemecTa, 0c000 YHUCTHIE 1  [datuuk
BemecTBa. [Ipumecu. Cmecu. PIIEKTPOIPOBOTHOCTH,
1 poBoit
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MGTOI[BI IIO3HaHHUA B
CCTCCTBO3HAHMNU.

MUKPOCKOIT

Bopna. PactBopsl. Mopckas u nnpecHast
BOJla. bromornueckne )KuIKOCTH

MaccoBas A0JIA paCTBOPCHHOT'O

JlaTynk TemnepaTypbl
[JJATUHOBBIN

JlaT4nK ONTHUYECKOMN

BEILIECTBA, WU IIPOLICHTHAA [IJIOTHOCTH
KOHIICHTPALUs BEIIECTBA B PACTBOPE

HacplllieHHBIE W TIEPECHIIICHHBIE [udposoit
pPacTBOPBI. MHUKPOCKOT

Pasznea 3.
3HAKOMHUMCST ¢ MHUPOM

HAHOYACTHIL
(84.)

MonenupoBaHue

Crpoenne Beniectsa. Pazmepsl
yactul. Hanouactuusl

KonnouaHele CHCTEMBI: TTOYBa, TJIMHA,
MIPUPOJIHBIC BOJIBI, BO3YX JIbIM,
MUHEPaJIbl, XJ1e0, MOJIOKO, MacJIo,
KpOBb. .. KosmonaHbie 1 HICTUHHBIS
[PACTBOPBI

MeTOoIbI U CPEICTBA IMITUPUICCKOTO
VCCIICIOBAHUS

Kax cTreneHb U3MeIIbUeHHOCTH BIUSET
Ha OO0 TUIOIAIb
COTPUKACAIONTUXCS YACTHIT

Hano00BbeKThl U 00YCIIOBICHHOCTh HX
VHUKATBHBIX CBOWCTB PE3KUM

11



YBEJIMYECHHUEM IUIOMIAAN MOBEPXHOCTH]
YACTHUII

Pa3gea 4.
XUMHUA HA CTPaxe
310poBbsi. (64.)

Moxn. Bosronka fiona. Mox u3 anreku

«Maprannoska». [lepmanranar kanus

[Tepexuck Bogopoa. CBoiicTBa U
MpPUMEHEHNE TIEPOKCHIA BOJIOPOIA

ATIXP

ALETHIICATTMIIIIOBAsT KUCJIOTA.
ACKOpOMHOBAsI KHCIIOTa

[Tpubop ms
MOJTYYCHHS BOJIOPO/Ia

«3eJIeHKa» WM OpUIIITHAHTOBBIN
3eJICHBINA

«MBLIO 4yJIeCHOE

Jlatunk pH

Pa3nen 5.
XUMUA TUIHA

(54.)

Caxap, KpaxMall, LeJUTI0I03a —
[POJACTBEHHUKHU TITFOKO3bI

AJIFOMUHHN: BEJTUKUI U Y’KaCHBIN

YKCyCHasi KUCIIOTa

«CoyreHas Hara XKU3Hb)»

Jlatuuk pH, matumk
PJIEKTPONPOBOJHOCTH

Bpen HuTpatoB: MU} WK paBaa

JlaTumk
PIEKTPOITPOBOIHOCTH

11

Pa3znea 6.
PadoTa Hax
MPOEeKTAMM.

(54.)

1. Oman evibopa memul, nOCMAHOBKU
yenu, 3a0ai UCC1e008aHuUsl .

2. Dman ebi08uUdHCEeHU 2UNOMme3sbl.

3. Oman NJIAHUPOBAHUS nymu|
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docmudiceHUs yenetl
ucciedo8amenbckux (npoekmHulx)
pabom u 6vi60pa HeobX0OUMO20
UHCMPYMEHMAPUs.

4. Oman  npoeedenus  yuyebHO2O
ucciedoB8anus (npoexmmoil
pabomsl) C  NPOMENCYMOYHBIM 1
KOHMPONeM 30 X000M 8bINOJHEHUS]
U KoppeKkyuetl pe3yibmamos.

5. Oman oopmnenus,
npeocmaeieHus (3awumeot) 1
npoOYKma npoeKmuou pabomaol
NTOI'O: 34 18 16

ConepxkaHue Kypca

I/IHCprKTa)K 110 TEXHUKE 0€30I1aCHOCTH IMPOBOJAUTCA HAa KAXKIOM 3aHATHHA IICPC IIPOBECACHUEM SKCIICPUMCHTA.

2. BBenenue
2.1 Beéoonoe 3anamue. 3HaKOMCTBO yYalTUXCsl C HOBBIM y4€OHBIM KypCOM BO BHEYPOUHOU JE€ATETbHOCTH.
2.2 Mecmo xumuu 6 ecmecmeosnanuu. 3apoxJeHUE XUMUU Kak Hayku. CBsi3b XUMHUU C NPAKTUYECKOW KHU3HBIO
4eJI0BeKa.
IIpaxmuueckas wacmeo.

Co3aaHune MO3HABATEILHBIX KPOCCBOP/IOB U APYTMX HHTEPAKTHBHBIX yrpakHeHui Ha LearningAps.org win MyTest.
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3. DKCcnepuMeHTAJbHbIE€ OCHOBbI XUMUU

3.1 Bewecmea. Ilpuemot oopawienus c eeuecmeamu.
N3ydenune mnpaBuia TEXHUKU O€30MACHOCTH, MPENyNpexAarolMX W  3anpemaromux 3HakoB. [lepBas momoiiib.
[IpoTuBOMOXKapHBIE CPEACTBA 3AITUTHI.
3HaKOMCTBO C BEIlIECTBAMH, BCTPEUAIOIIMMHUCS B OBITY: HOJHAsI HACTOMKA, ME/b, AJIIOMUHUMN, COJIb, MUINEBAs COJa,
JUMOHHAsI KHCJIOTa, YKCYyCHAs KHUCIOTa, BOAA, MEIHBIN Kymopoc. OTIndure BEMIECTB MO (HU3UIECKUM CBOMCTBAM:
arperaTHO€ COCTOSIHME, IIBET, 3amax, BKYC, pacTBOpUMOCTb. [IpaBuia XpaHeHHs BEIIECTB B JIAOOPATOPHUHU.
TOKCHYHOCTH BEIIECTB /IS KUBBIX OPTaHU3MOB OIMPEACISIETCS X XUMHUYECKMMH CBOMCTBAMH, WX CIIOCOOHOCTBHIO
BCTYIaTh B XUMUYECKHE peakiuu. [IposiBIeHNS TOKCHYHBIX BEMIECTB y YCIIOBEKA: XUMUUYECKUHA OKOT, pa3apaKeHUE
CJIM3UCTBIX 000JIOYEK, KaTap JbIXaTEIbHBIX MyTEH, aJFIEPTUYECKUE PEAKIUU, OCTPhIE JIEPMATUTHI, KAHIIEPOTCHHOE
JEHUCTBHE, TIOPaXEHUS OPTaHOB, BO3MOXHOCTH JICTAIBHBIX HCX0M0B. lIpaBmuma otbopa BemecTB (TBEpbIE,
MOPOIITKOOOpa3HbIe, KXUIKHE, BOIHBIC PACTBOPHI, 0CO00OE€ BHHMAaHHE — padoTa TOJBKO C MaJbIMH OO0BEMaMH
BEILIECTB).
Tecm Ha ocHOBe 3aganuii U3 oTkpbiToro 6anka ®UIIN (pazaen «MeToibl TO3HAHUS)

3.2 Ilpasuna 6e3onacnoit pabomel npu nposedenuu Ixcnepumenma. Texuuka nadbopamopnvix padom.
3HaAKOMCTBO C JIaOOpaTOPHBIM OOOPYAOBaHUEM: CTEKJISTHHAs TOCyda (XMMUYECKHE CTaKaHbI, KOJIObI, BOPOHKH,
JICNTUTENIbHBIE BOPOHKU, MEPHAs MOCYy/Aa), BEChI, MTATUBKI JJIsl MPOOMPOK W MPUOOPOB, HArpeBaTelbHbBIN MpUOOp-
CUpPTOBKa, apdopoBas nocyna (BeImapuBaTeIbHBIC YAIIKU, TUTIH, CTYIIKH, IITATEIN) U JP.
be3onacHas paboTta co cTekioM, MpoOKaMH (JAE€MOHCTpalusi pe3KU CTEKJISHHBIX TPYyOOK, UX HarpeBaHus aJis

U3MEHEHHS (DOPMBI).
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3.3

3.4

lIpaxmuuecxas yacmeo.

CoOopxka npubopa aist nmosydeHus: ra3oB. [IpoBepka Ha repMETHYHOCTh. 3aKpervieHHWEe €ro Ha ITaThBe. PUCyHOK
npubopa mpu MOMOIIH Tpadapera.

Haczpesamenvnuvie npuodopul.

CnuproBka. ['azoBas ropenka. [Inutka. Bogsnas 6ans. Haznauenue HarpeBaTellbHbIX PUOOPOB.

N3yuyeHue CnupTOBKU: COCTaBHBIE YACTU U UX (DYHKIIHS.

['oprouee TOMIMBO ISl CIMPTOBOK: 3TUJIOBBIN ciMpT. OCOOEHHOCTH peaklMy TOPEHMsI: BBIACICHUE TEIla U CBETA.
Cyxoe roprouee

[IpaBuna HarpeBaHusi NPOOUPOK C BOJHBIMU PACTBOpPaMH (IPEABAPUTENBHBIA MPOTPEB BCEH IMOBEPXHOCTH,
00s13aTeIbHBIA HAKJIOH IPOOUPKH, OTBEPCTUE POOUPKHU «OT ceOs», 3aKpeIICeHUE AeprKaTess IpOOUPKH).
Hcnonb3oBaHue TUTIIEH MPU NPOKaJIMBaHUM BellecTB. HaznaueHune onepanuu npoKajivBaHUs.

llpaxmuueckas yacme.

N3yuenune nnamenn. PUCYHOK ruiameHu.

COopka npubopa 11l BHIMTAPUBAHMS COJIM (KOJIBLIO HA IITAaTHB, BbIIApUBATEIbHAS YallKa, BOJHBIA PAacTBOpP COJIH,
cnupToBKa). PucyHok npubopa mpu momoru tpadapera.

Yucmule eewyecmea, ocovo uucmote geutecmea. Ilpumecu. Cmecu. CriocoObl OUMCTKHU BEIIECTB OT MpPUMECEH U
pasnenenust cmecerd. DuibtpoBanue. Ileperonka. Kpucrammmszauus. Pasnenenue ¢ NOMOIIBIO MarHura,
JEIIATEIbHON BOPOHKHU

lIpaxmuueckas yacmeo.

1 BapHaHT: CMCChb PCYHOI'O IICCKAa U Caxapa.
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2 BapuaHT: CMECh PEYHOT0 MECKa U TOBAPEHHOM COJIH.
CocraBuTh CXxeMmy MOCIEAOBATEIILHOCTU orepaluii (pacTBopeHue, (QuibTpoBaHue, BbimapuBaHue). CpaBHUTH U
00CYIUTh pe3yibTaThl JBYX BapuaHToB. OOpaTUTh BHMMaHHWE Ha CMECh caxapa M mecka (y HEKOTOPBIX YallKu
NOKPBUTUCh KOPUYHEBOM MAaccoif), Ha Ba)KHOCTh YCJIOBUM MPOBENEHUS SKCIIEPUMEHTA, B JIaHHOM Ciyyae Ha
CBOEBPEMEHHOE MPEKpaIleHUe HarpeBa.

3.5 Memoowt no3nanus ¢ ecmecmeo3HaHuu.
Hab6nronenue. Jxkcniepument. MojaenupoBaHue.
VYcnoBust npoBeieHUsT HAOMIOIEHUSI KAK OCHOBHOTO METOJa MO3HaHUs. MBICIUTENbHBIA U PeabHbIN IKCIIEPUMEHT.
YHuBepcaabHbIE 3HaHUS YE€JIOBEUECTBA Ha OCHOBE HaOM01eHUsI. DU3HUECKHUE U XUMUUECKUE SIBJICHUSI.
IIpakmuueckas wacme.
BpoyHoBckoe nBmxeHHE oA MHUKpockornoM. OOHapyKeHue >Xupa B CeMeHax MojcojHeuHuka. OOHapyKeHHe
Kpaxmana B kKaprodene. OOHapyKeHHE YIJIEKHCIOrO0 Ta3a B BBIIbIXaéMOM Bo3ayxe. JloOaBieHHe JMMOHHOMN

KHUCJIOTHI B yail. OdopmiieHne paboThI.

HazBanwue omnbiTa Kak BeImonHsim Yro HabIIOqaAIHN

OOpaTuTh BHUMaHHE Ha MPAKTHYSCKHUE 3aJaHUs NPOILILIX 3aHATHH. AKIEHTHPOBATh, YTO METOJ] HAONIOJASCHUS —
OCHOBHOM METOJI O3HAHUS.

3.6 Booa. Pacmeopvl. Mopckas u npecnas 6oda. buonozuueckue cuoxkocmu: KpoBb, nuMda, KICTOUHBIH COK.
DKOJIOTUYECKHE TMPOOJIEMBbI BOJBI. DJIEKTPONPOBOJHOCTh KaK CBOMCTBO PacTBOPOB AJIEKTPOJMTOB (IIpaBHIIa

0€30MacHOCTH C 3JIEKTPONPUOOpaMu).
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IIpaxmuueckas uacme.
OmnpeneneHre ¢ TOMOMIBIO OSJCKTPOMPOBOAHOCTH PACTBOPOB: B KaKOM XHUMHUYECKOM CTaKaHE HaXOIUTCS
IMCTUILTUPOBaHHAS Boja. JlaHBI Tpu pacTBOpa: pacTBOp MOBAPEHHOHN COJIM, PACTBOP caxapa, JUCTUILTUPOBAHHAS

Boaa. OgopmieHue paboThl.

Ha3Banue pactBopa Uro HabmrogaeM (3aropaercst JIamIoyka

WJIM HET)

Kak pacrno3HaTh: B KakOM CTakaHe — JIMCTHJUIMPOBAHHAs BOJa W PacTBOp caxapa. J(OMKHBI NPEMJIOKUTH JBa
croco0a: OpraHoJIENTUYECKUIA U BbIITAPUBAHUE.
[Tpoekt «3roroBieHne camoIenbHOro Ipudopa AJis UCCIENOBAHUS AJIEKTPOIPOBOJAHOCTH PACTBOPOBY

3.7 Maccosasa 0013 pacmeopeHno20 éeuyecmaea, Uin NPOYEHMHAL KOHYCHMPAYUA 6euiecmed 6 pacmaeope.
B3gemBanue. PaznoBeckl. HaBecka. MepHas nocyzaa (MepHbIE CTaKaHbl, KOJObI, HUIUHAPHI).
llpaxmuueckas uacme.
[IpuroroBneHue pacTBOPOB MOBAPEHHOM COJM 3aJaHHOW KOHILICHTPALIUH.
[IpuroroBiaeHUe MIMITyYEer0 HAMUTKA W3 MHUIIEBOW COMbI, TUMOHHOM KHCIIOTHI, cCaXapa U aCKOPOMHOBOW KHCIIOTHI:
KaXgash Tpylmna oOIpenenseT KOJUYEeCTBO BEIIeCTB Ha cBoe YycMoTpeHue. CpaBHeHHME U OOCYXKICHHE
OPUTOTOBJICHHBIX HAMMTKOB C T.3p. BKyca, (hukcanuu HaO/I0maeMblx 3QQPEeKToB, pacueToOB WM BBINOJHEHUS «HA
[J1a30K», S9KCIEPUMEHTAIBHOU KYJIbTYPBI.

3.8 Hacvlugennule u nepecvlujeHnsle pacmeopbl.

Memoouxka evipawjusanusa kpucmanios. Monokpucraii. Kpucramnmueckue Apy3bl. UTo Takoe «3aTpaBKay.
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JleMOHCTpanus MepeCHILIEHHOI0 PacTBOpa aleraTa HaTpHsl.
IIpakmuueckas uacmo.
[IpuroroBiaeHUEe HACBHIIIEHHBIX M MEPECHIIEHHBIX pacTBOPOB. IIpUroToBiieHHE BOIHBIX PACTBOPOB MEIHOTO
KyInopoca, XJIOpuja HaTpHs, caxapo3bl JJIs BbIpAIIMBAaHUS KPUCTAUIOB. BhIpamiuBaHue KpUCTAUIOB U3 pacTBOpa
KaMEHHOW COJIM U MOJUPOBAHHOM COJIM: €CTh JIM pazHuiia. [louemy aiisg BeIpalMBaHus KPUCTAUIOB KaMEHHAs COJIb
Jay4uie, 4eM uoaupoBaHHas. [lomydyeHne okpaeHHbIX KPUCTAIIOB COJIM C UCIOJIb30BAHUEM UIIEBBIX KPACUTEIIEH.
BrIpamuBanue KpUCTaNIOB MEJHOTO KylIOpOca U3 BOAHO-CIIMPTOBBIX PACTBOPOB.
4. 3HaKOMHMMCS ¢ MUPOM HAHOYACTHIL

4.1 Mooenupoeanue. Mopaenu B ecTeCTBO3HaHUU (T100yC, KapThl, (PuU3MUEeCKHE MOJENH, OUOJOTUYECKUE MYJISKU,
KPUCTAJUIMUECKUE PELIeTKN). Moenu aTOMOB ¥ MOJIEKYJI B XUMHUHU.
IIpakmuueckas uacme.
N3roTosnenue Mojenei MOJIEKyI U3 MOJIPYYHbIX cpeAcTB. PaboTa BooOpaxkeHus!.

4.2 Cmpoenue eeujecmea. Pazmepor wacmuy. Hanouacmuyp.
IIpoexmuas 3a0aua Ne 1. Kak y3HaTh IpUMEpPHbIE pa3MeEPbl BATAMUHHOTO Jpaxe «YHIEBUT», «PEBUTY», yIIaKOBKU
KOTOPBIX PacIoOJIO’KEHBI Y Bac Ha CTOJIaX, HE OTKPbIBasi OaHOUEK.
IIpoexmuas 3a0aua Ne 2. Y Bac Ha cTOIax HaXOASATCS MEPHBIN LHUIUHAP, K0JIOA C BOAOW, BECHl PHIYAKHOTO THUIIA C
HabopoM pas3HoBecoB. [Ipeanoxkure crmocoObl OMpeAeNieHusT pa3sMepoB MOJIEKYJT BOJbl (MPAKTUYECKUH U
TEOPETUUYECKHUIN).

Bonpoc: OtHOCcUTCS U MoJieKyJia BObl K HaHovacTuiiam? [loueMy Bupychl Ha3bIBalOT HaHOpOoOOTaMu?
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4.3 KonnouoHnvle cucmemvl: no4ea, 2iuHd, NPUPOOHBIE B600bL, 6030yX ObIM, MUHEPAlbl, X1e€d, MOJIOKO, MAC]O,
Kpoey...Konnouonwsie u ucmunnwle pacmeopsl. Onrnyeckue cBoicTna: «d@dext Tunaansy, «IBIeHUE UCKPSAIIUXCS
cioeBy. KoslouiHbIe YacTUIlbl U UX pa3Mephl. Dxcnepumenmanvuasn 3aoaqa Ne 1. Ha ctonax: nmazepHas yka3ka u
Ja3epHbIN POHAPUK C KPACHBIM JIy4OM, JBa XMMUYECKUX CTaKaHa: B OJIHOM 3aBapE€HHbIN MAKETUK yas, B JPYroM —
yucTas Boja. [Ipomyctute syd nazepHoro ¢oHapuka uepe3 CTakaHbl. B KakoMm cTakaHe, MO-BallleMy MHEHHUIO,
HaXOJUTCs KoJutouaHas cucrema? Ha yeM OCHOBBIBaeTCs Ballle MPEANON0KEHNE?

Oxcnepumenmanvhas 3adaya Ne 2. Bam Beigansl pactBopsl arietata cBuHia Pb(CH3;COO), u woauna xamus Ki,
TaTUB C MPOOMpKaMH, CHOUPTOBAs TOpeNKa, MpoOHpKojepkarenb. B mpobupky Haneiite 2 mn pactBopa Ki
(BeIcoTOM 2 cM) W 3areM mnpmiredte 2 mur pactBopa Pb(CH3COQ), . O6pa3syercs »xentbiii ocamok. Harpeiite
IpOOUPKY 10 PaCTBOPEHHUS OCaJKa. 3aTEM OXJIAJAUTE MPOOUPKY OKOJO 2-3 MUH U MOMEIIAEM B COCYJ C XOJOJIHOM
neasHou Boaoil. Uto HabmogaeTe? YTo NpouCXOAUT MpU BCTPAXUBAHUU MPOOUPKU?

Wtak, BBl TOJBKO YTO OOHAPYKWUIW PA3IMYMe MEXKIYy HUCTHHHBIMH PACTBOpPAMH M KOJUIOMJAHBIMU pacTBopamu. B
MocJaeAHUX Bbl HAOMOAanu mposBiaeHue ontudeckux 3pdekton: «d3ddext Tunnans» (3kem. 3aa. Nel) u «sBieHue
HCKPAILMXCS CI0eB» (IKCI. 3a71.Ne2).

Bomnpoc: Kak noka3arh, 4T0 MBUIBHBIA pacTBOp sIBJsAETCS KosutouaHou cuctemoit? (Ilo paccestHuio cBeTa B pacTBOpe
-koHyC Tungans).

UTOo mpOMCXOIUT €ClIM B MBUIbHBINA pacTBOp 100aBUTH moBapeHHyIo coiib? (IIpo3paunsbiii mpexkae pacTBOp pe3Ko
MYTHEET, 00Pa3yIOTCsl KPYITHBIC XJIOMbs). 3HAKOMCTBO C SIBICHUSIMHU KOATYyJISIIIUU U BHICATTMBAHUS.

llpoexmnas 3a0aua Ne 1.]IBa ydeHUKa MPUTOTOBUIIM CMECh M3 PACTUTEIHLHOIO Macja M BOJbI: J0OABUB MOJOBUHY

yaiiHOM 710kKu macia B 200 M Boasl. OAUH U3 HUX YTBEPKIAET, YTO MOJYYEHHAs] CMECh SIBIISIETCS KOJUIOWIHBIM
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pacTBopoM, a apyroi 3To otpumaet. Kto mpas? CBO# OTBET WILITIOCTPUPYHTE CHUMKAMH Ha MOOWIIBHOM TeneoHe.
(ITpaBel 00a ydenuka. Bce 3aBUCHUT OT OCOOEHHOCTEHM MPUTOTOBIEHUS cMecu. Eciu mpocTo pa3meniarb Macio B
BOJie, TO KoHyC Tunaans He HabmogaeTcs. Ecnu jke akTHBHO B30anThIBaTh CMECh B T€UEHHE HEKOTOPOTO BPEMEHH,
TO CMEChb MYTHEET M B TaKOM pPAacCTBOPE XOPOILIO BUJEH KOHYC PACCEIHHOTO CBETa, TO €CTh MOSBISIOTCS
MEJIKOAUCTIEPCHBIC YACTUIIbI KaleJeK Macia).
BriBoa: KOJIOMIHBIE PACTBOPHI MOXKHO OOHApYXHUTh IO ONTHYECKOMY TecTy «3ddexkt Tunmans», KOTOPHIHA
0OHapy’KUBAETCS, €CJIU KOJUIOUTHBIE YAaCTHUIIbI HE MPEBBIIIAIOT AUANa30H HAHOPA3MEPOB.

4.4 Memoowl u cpedocmea IMRUPUYECKO20 UCCTIE008AHUAL.
Ha npenpiaymux 3aHsaTusX Bbl BBINOTHSIN SKCHEpPUMEHTANbHBIC W MPOEKTHBIC 3adaun. Kak BbI nymaere, Kakue
METObI HCCJIEIOBAHUS BBl UCIIOJIb30BAIH?
1. Habmtonenue. 2. OxcnepumenT. 3. M3mepenue. 4. CpaBHeHUE
BcnomuuTte 3amaHuvs, MpOCMOTPUTE CBOM 3alMCU U MPOKOMMEHTHUPYWTE MX C TOUKM 3PEHHSI HCIOJIb30BaHHBIX
METO/IOB HccleoBaHus. YeM BbI OJb30BAIMCH, YTOOBI PEIINTH MOCTABJICHHYIO MIEpEe BaMU IPOOIeMy.
llpoexmnas 3adaua Ne [. Haiigute, yeMy paBHa IUIOTHOCTh aJIOMUHUEBOW (OJBIM M METHON WU CTaJbHOU
0OJIBaHKHM HEMPaBWIBHON (DOPMBI, KOTOPHIE JIEKAT Ha Bamux croiax. et o0cyxnenue.
JIOJDKHBI IPEIIOKUTD TUIaH PEIISHUs 3TOM 3a/1auu, ONPEIeIUTh Kakue He0OX0AUMbI U3MEPUTENbHbIC MTPUOOPHI IS
pEIIEHHS 3TOU 3a1a4H.

CpaBHI/ITL HaﬁﬂeHHOC 3HAa4YCHHUC IIJIOTHOCTHU aJJTFOMHMHUA, MCIU WUJIX CTAJIN CO CHp&BO‘—IHOﬁ BEJIMUMHOM.
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4.5 Kax cmenenb uzmenbueHHOCMU 61UAEM HA oﬁmylo nﬂomaOb conpuKacarouwiuxcsa uacmuuy. OOBeMHBIE B3PBIBbI

4.6

HA MYKOMOJIBHOM 3aBOJIE, JPEBECHO-CTPYKEUHOM mpeanpusituu. lloueMy Henb3s HCHOIb30BaTh OCH3WH IS
pO3KUra JpOoB. BCIOMHUTE «UTO TAKOE IUIOMIA/AbY, «EAUHULIBI U3MEPEHUS TUIOIIAIN.

Ilpoexmnas 3a0aua Ne 1. Y Bac Ha crojax HaxoAsTcs JuO0 KyOuk PyOuka, mubo MalieHbKas yrakoBKa caxapa-
padunana. Haligure miomnanp 1ey1oro Kyoruka u o0Iyro Iomaib 9 Majablx KyOMKOB, U3 KOTOPBIX COCTOUT OOJIBIION
KyOUWK; WM 11eJIOM YIaKOBKHM caxapa U OOIIYIO IUJIONIA/b BCEX KYCOUKOB caxapa B ymnakoBke. CpaBHUTE 3HAYEHUS
TUTOLIAAM 11eJI0N GUTYPBI U CyMMapHOM iolaau ee yactei? Kakyo 3aKkoHOMEpPHOCTh MbI MOKEM HaOIIOaTh?
Hanooovekmot u 00ycio61eHHOCHb UX YHUKATbHBIX CE0UICME PE3KUM Yy6eiudeHuem niaouiaou noeepxHocmu
yacmuy: HAHOYACTHUIBI, HAHOIUJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKHU, JCHIPUMEPHI, ICOTUTHI,
KBAaHTOBBIC TOUKHU.

llpoexmnas 3a0aua Ne 2. Yxo nocst umeet niunHy 12-13 mwm, a yactuiia maraetuta Fe304 — 20 uM. YBenuubTe ux B
1 mummmapn pa3. C kakuMu OOBEKTaMH BBl Tenepb Oynere ux cpaBHuBaTh? Kakue ¢usznueckue BEIMYMHBI
W3MEHSIIOTCA MPU U3MEHEHUU JIMHEMHBIX pa3MepoB?

IIpoexmuas 3aoaua Ne 3. Ckonbko nuctoB Oymaru A4 Boiaer B crakad oobemoM 100 mn?

Kaxxnoit rpynme Bb1anbl TUCTHI Oymaru A4 u xumudeckue crakanbl oobemom 100 M. Kaxknas rpyrina uieT oTBeT
Ha 3TOT BOIPOC.

[IpenyiaraeM mMOMOIIb: COMHUTE JIUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOIIUIO B OJIUH CTaKaH?

Haiinute nnomanbs OTAENBHOTO JMcTa A4 U IUIOMIAlb TOBEPXHOCTH XMMHUUYECKOTO cTakaHa. Hailinure cymmapHyio
IJI0Ia/Ib KOMKOB OyMaru, HaxoasIIuXcs B cTakaHe?

I[eHaIOT BBIBO/J: OHA OKa3ajaChb 3HAYHUTCIBbHO OoupIIIe Iiomaaun IMOBECPXHOCTHU CTAaKaHaA.
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Kakum 00pa3oM MBI YBETHYMIM CYMMapHYIO IUIOIIa[b MoBepxHOCTH Oymaru? (YMeHblIeHHEM 00beMa OJHOTO

JIUCTA)

4.7 Hanoobvekmol u 00ycno61eHHOCMb UX YHUKAIbHBIX CE0UCME PEe3KUM YyeenudeHuem niouwaou no6epxHoCmu

yacmuy:. HaHOYAaCTHUIIBI,

KBAHTOBBIC TOYKH.

HaHOIIJICHKHK, HAHOBOJIOKHA,

HAHOTPYOKH, HaHOIIAPUKH,

ACHAPUMCPBI, LCOJIUTHI,

llpoexmnas 3a0ava Ne 4. Halinure miomaab CBOEH yepernHod KOpOOKHU M CPABHUTE €€ C IUIOIIAbI0 TOBEPXHOCTH

OOJIBINKX MOJTYIIAPHIL ¥ YepenHoil KopoOku, e S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rae r=C/2x.

OOBsicHeHue: 0oJIbIIas MIONAb OOJIBIINUX MOTYIIAPUNA O0BSCHIETCS HATUYUEM MHOTOYHMCIICHHBIX CKJIa/I0K.

9KCI’lep1/lM€Hma]ZbHaﬂ 3a0aua.

Ha cromax Haxomsatcs

CTaJIbHasi KHOIIKA, >KEJIE3HBIM T'BO3/lb, KYCOUEK MEJIHOMU

IIPOBOJIOKH, MC/IHAA CKPCIIKA, I'PAHYJIbl AJIFOMHMHHWA M IIMHKA, IITATUB C HpO6I/IpKaMI/I, coyisiHas kuciorta. [lomecture

IPEUIOKEHHBIE TEJIa HA JHO NMPOOUPOK U T00ABBTE 3aTEM COJISIHYIO KHUCIOTY (BBICOTA CTOJ0A KUAKOCTH IPUMEPHO

1,5¢cm).

OnuiurTe, 4TO Bbl HAOIIOAAETE B KAXKA0M U3 TPOOUPOK.

3HAKOMCTBO C QJICKTPOXUMHUUCCKUM PAI0OM HaHpH)KCHI/If/'I MCTAJIJIOB.

HasBauue o0beKkTa

Ha3sanune
MeTajja, u3
KOTOpOTO

cleliaH 00BEKT

Yro HabIODaEM

JleBee win
npaBee
OTHOCHUTEIBHO

H, B a11/xum

pany
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BriBoa: C KHUCIIOTOM B3aUMOAEUCTBYIOT METAIBL: ..........
C KUCJIOTON HE B3aUMOJICUCTBYIOT METAILIBI: ........
- 3ajanue no yueoOHuky M.A. AXMeTOBa: 03HAKOMBTECh C TEKCTOM Ha ¢. 13.
- C KakuM Bbl CTOJIKHYJIUCHh IPOTUBOpeureM? Menb u cepeOpo B HAHOCOCTOSIHUSIX CIIOCOOHBI B3aMMOJIEHCTBOBATH C
KUCJIOTaMH. Y BEJIMYCHUE TUJIOMIAIA MMOBEPXHOCTH PEarupyrolnX YacTHUIl BIUSIET HE TOJBKO Ha CKOPOCTh PEaKIMH
(0OBEMHBIE B3PBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.
[IpoekT «B nonckax KOJJIOUAHBIX PACTBOPOBY
5. XuMmus Ha CTpaske 310POBbSI.

5.1 Hoo. Boszonxa iiooa. Hoo u3z anmexu.
Ilpaxmuueckas uacmeo.
N3roroBnieHre Moiesid MOJIEKYJIbI o/ia. DieKTpoHHas1, Tpadudeckas ¢popmyia oja
[TpoexT «OOHapy>keHHue KpaxMaja B IPOIYKTaX MUTAHUS.

5.2 «Mapzanyosxarn. Ilepmanzanam xkanus. Maprasel 1 €ro CTENICHNU OKUCTICHUS
IIpaxmuueckas yacmeo.
OmnpeneneHne MacCoOBOM JI0JIM KUCIIOPO/Ia B MOJICKYJIe IepMaHTaHaTa KaJlusl.
Pacuet oTHOCHUTENBEHOMN TIJIOTHOCTH KUCIIOPO/Ia IO BO3IYXY.
COopka mpudopa Jy1si MOTyUeHUs KUCIOPO/ia METOI0M BBITECHEHHUS BO3/IyXa.
DKCIEepUMEHT: cOopka mpudopa Jj1s pa3ioKeHUs IepMaHranara kaiaus. KauecTBeHHas peakiusi Ha KUCIOPO/I.

[[BeTHBIE peakiuy ¢ IEpMaHTaHATOM Kalus (Hamp., IepMaHTaHaT Kaius ¥ CyIbGUT HATPHS, JIp.)
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5.3 Ilepekucs sooopooa. Ceolicmea u npumeHeHue nepoxkcuoa 6000pooa. CTeneHb OKUCICHUS KHUCIOPOa B MOJICKYJIe
HepoKCcua BOJOPOIa.
Peakuus paznoxeHus nepokcuaa Bogopoaa. Kak npoBecTr S3KCIIepUMEHT.
Karanuzatopsl. Oxcng mapranua (1V), dpepmeHT karanaza — KaTaau3aTopbl peakliuy pas3ioKeHHUs.
Ilpaxmuueckas wacmeo.
Oxcun mapranna (1V): Hanucars GopMyiy BeliecTBa U ONPEACIUTh CTETICHb OKHCIICHHS.
Tpu npoOupky, B Kaxa0M HaXOAUTCS HECKOJIBKO MJI allTEYHON MEPEKUCH BOJI0poaa. Bo BTopyio u TpeThio MpoOUpKu
MIOMECTUTE COOTBETCTBEHHO OKcHl Maprania (1V) (Ha KoHYMKe mnartens) U CBeKeHaTepThlid KapTo(esb (Ha KOHYUKE

IITIAaTENs).

Homep nipobupku | Uto nobaBunu Uto Habmomaem

Hanucatb ypaBHeHHE peakui ¢ 0003HaYEHUSIMH YCIOBUN €€ MPOTEKaHMUsI.
[Tpoucxoaut au peakuusi B nepBoil npodupke? [lpemayioxure npubop A MOJyYEeHHs] BOJOPOAA MPHU Pa3I0KEHUU
NEepOKCHUAa BOJOPOAA.

9.4 Auemuncanuyunoeana kucioma. Ackopounoeasa kucaoma. KucnotHocts cpenbl. pH — uHIuKaTOpbl CBOMMU
pYKaMH.
IIpaxkmuueckas uacme.
Onucanue guznyeckux cBoucTB. [IpUroToBieHune pacTBOpoB AUETUJICATULIMIIOBON U aCKOPOMHOBOM KHCIIOT.

JleticTBue nunaukaTopoB ((heHondranenna, JaKkMyca U METHJIOPAH)Ka) HA UX PACTBOPBI.
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WHJIAKATOPbI AneTuncanuiIoBast AckopOHHOBas KUCIIOTa

KHCJIOTa

denondranenH
Jlakmyc

MCTHJIOPAHK

[IpurotoBnenue orBapa KpacHol kamycTbl. HaOnroeHue u3MeHeHus 1[BeTa 0TBapa B Pa3HbIX pacTBopax (yKCycHas,
JIMMOHHAsI, aCKOPOMHOBAsI KUCJIOTHI, MOBAPEHHAs COJib, Ta3UPOBAHHAS BOJAA, HAIIATBIPHBIA CIHPT, MUILEBAs COJA,

PaCTBOPp MblJIa U CTUPAJIBHOI'O HOpOHIKa).

B3aumoieiicTBue acKOpOMHOBOM KUCIOTHI C o 0M. Bompoc: /it Kakux 1ie1eil MOKHO MCIO0JIb30BaTh ATy PEaKIUI0?

(nmst oOHapyKEeHHST aCKOPOUHOBOM KHUCIOTHI B TPOYKTaX MUTAHUS).

1 peareHt 2 peareHt Yro mwnHabmomaeM TIpU UX
aCKOpOMHOBAs 15(V)I B3aMMO/JICICTBUH

KHMCJIOTa

duznvecKue dusnveckue

CBOMCTBA: CBOWCTBA: .........

5.5 «3enenka» unu opunnuanmosstii 3enenstii. 1{BeT mopomkooOpa3HOro OpHIUIMAHTOBOTO 3ejieHoro. IIpakTudeckoe
3HAYCHHE U TIOJTyYCHHE.
Ilpakmuueckas wacmo.

duznueckre CBOMCTBa OPUILIMAHTOBOTO 3€JIEHOTO
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Kak pgokazaTh NOJJIMHHOCTH OpWMIUIMAHTOBOTO 3ejeHoro. [IpoBeneHue mocneAoBaTENbHBIX PEAKIHMA B OJIHOM
npoOupKe ¢ OpUITMAaHTOBBIM 3€JICHBIM: BHauajie B MPOOUPKY A00ABUTHh KOHIICHTPUPOBAHHOM COJISTHOM KUCJIOTHI, a
3areM pactBopa menoun NaOH. Odopmienue paboTel MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: Kak
3a(pUKCUPOBAIM PE3yJIbTaThl SKCIIEPUMEHTA (M3MEHEHUE 1[BETA, BHIMAICHUE OCAIKA).
[IpoekT «MOXHO JT1 UCTI0JIb30BaTh OPUILIMAHTOBBIN 3€JIEHBIM KaK MHIUKATOP KUCIOTHOCTH CPEbI»

5.6 «Mbin1o uydecnoey: XO3UCTBEHHOE U TYaJIECTHOE, KUIKOE U TBEPJIOE.
IIpakmuueckas uwacme.
JleiicTBUE TaKMyca Ha pacTBOP MbLIa, paCTBOP CTHUPAIBLHOTO OPOIIKA
(moKa3aTenbCTBO WLIEIOYHOTO XapakTepa MOIOLIUX CpeAcTB). M3ydeHue 3THUKETOK TBEPAOTrO M KUAKOrO MbLiIa
(pa3nuuue B XUMUYECKOM cocTaBe). PacTBopeHune Mbliia B )K€CTKON U AUCTHILTUPOBaHHOU Boje. Db dext Tunmans.
[Ipoext «MbI1OBapeHUE»

6. XuMus mau

6.1 Caxap, kpaxman, yennionoza — poocmeeHHUKU 27110KO3bl.
Uro Takoe anader. [ TukeMudyeckuii MHAEKC MPOJYKTOB MUTAHUA. XHUMHUYECKHE MOJCIACTUTENIN U UX KOBAPCTBO.
llpaxmuueckas uacme.
OnpeneneHre NPOIyKTOB C BBICOKUM TIIMKEMUYECKUM UHAEKCOM (paboTa ¢ Tabiuiiei).
OmnpenernsieM MOACIACTUTENN: acapTam, copour .... (Pabora ¢ aTukeTkamu.
OnbIT: B3aUMOJICHCTBUE TIIIOKO3BI ¢ TuapokcuioM Menu (1), cBexenpuroToBICHHBIM.
HccnenoBanne W3MEHEHHS COJAEpXAHUS TIJIIOKO3bl B KPOBU IOCIHE cOaJlaHCUpOBAaHHOTO 00ena M mocie

ynotpebnenus dactdymaa: KHPUEIIKOB,YUIICOB, CIAJAKUX Ta3UPOBAHHBIX HATUTKOB.
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6.2 Antomunuii: eenuxuit u yxcacusii. Ilouemy He ciemayeT TOJIB30BaThCS aTOMUHUEBOU Tmocynoi? ComnepHHK
kanpiug. Octeonopo3. MeTaiibl KOHCEpPBHOW OaHKHU.
IIpakmuueckas paboma.
CpoiicTBa afOMUHUSI U 00JIACTU MPUMEHEHUSI aJIOMUHUS HAa OCHOBAaHUU €ro CBOWCTB (moBTOpeHHe). COCTaBUTH
Ta0JINILY, KJIACTEP UITU CXEMY.
[IpoBeneHre XUMHUYECKUX PEAKIINI, XapaKTEPU3YIOMKUX aM(POTEPHBIE CBOMCTBA COCTUHEHHUIN aIFOMUHUS.
OnebIT 1. AFOMHUHMI U COJIIHAs! KUCJIOTA.
OmneiT 2. X51opu anrOMAHUS U TUAPOKCU HATPHS
OmneiT 3. ['mapokcua antOMUHUS U CONSTHAsA KUCTIOTA

OnpiT 4. I'uapokcua amoOMUHUS U TUIPOKCU HATPUS

Ha3Banue onbiTa | UTo Habmo1aeM YpaBHEHNE XUMUYECKOW PEAKLIUN

BeBOZ: ...\ ..
[TpoekTt «Ee BenmuuecTBO — KOHCEpBHAsl 0aHKa: HKCIIEPUMEHTAILHOE OTIPEICIICHUE METAILIOBY.
6.3 Ykcycnasa kucnoma. CTonoBblil YKCYC, YKCYCHAsl DCCEHIIMS, Je/IsiHasl YKCYCHAsl KUCI0Ta: B ueM pasHuiia. CBoiicTBa
YKCYCHOM KHUCJIOTHI U €€ puMeHeHue. OU3n0I0TrM4eCKOe BO3IEMCTBUE KUCIIOTHI.
IIpakmuueckas paboma.
CocrapnieHre MOHATHITHON CXEMBI: «UTO s 3HAI0 00 YKCYCHOM KUCTOTe»  (MHIUBUIYABHO, TUOO B TPYIIIIE).
Pacder koHIIEHTpallMU KUCIOTHI TIPU €€ pa30aBICHUH.

KucnorHocts pacTBOpOB NMUIIEBOM COBI U YKCYCHOW KUCIOTBHI.
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["amenue nuIeBon coapl YKCYCHOM KUCIOTOM: IPU3HAKKA XUMHUUYECKON
peakuuu (BbIIEICHUE ra3a, pe3Koe YBEIUUEHNE 00beMa peaklIMOHHON cMecH). [IoBTOPUTH peakIuio raeHus Coibl
C HCMOJBb30BAaHMEM WHIAWKAaTOpa (Hamp., OTBapa KPAacCHOKOYAHHON KamycThbl). i yero HeoOXOoAuMMO OBLIO
IPUMEHEHUE UHANKATOpa?
OOpaTuTh BHUMaHKE, YTO BBIJICIICHHUE I'a3a YACTO COMPOBOKIAECTCS
YBEJIMYEHUEM 00bEMa peakKIMOHHOM cMecH. Kakue Mepsl MpeaocTOpOKHOCTH
HY>KHO CO0JIIOJIaTh MPY MPOBEJCHUH TaKUX PEaKIHii?

6.4 «Conenaa nawa cuznv» (TOBapeHHas COJb, MOTAll, T[JIyTamMar HATPHA....... riayoepoBa CoJib, MEIHBIN
KYIopoc...... )
[Inmesas cona, NUThEBask COJA, KAIBIIMHUPOBAHHAS CO/A, KAYCTUYECKAsl COJA: OJMHAKOBBIC WA Pa3HbIE BELIECTBA.
KauecTBeHHBIE pEAKIIN B XUMHUH.
Ipakxmuueckas paboma
OnpenenuThb: Kakoe U3 BelECTB (MUIIEBasi CO/Ia, KAyCTUUYECKas coja, KalbIIMHUPOBAHHAS COJIa) SIBJISIOTCS COJISIMU
YIOJIbHOM KUCITOTHI.
Omnpit 1. [lelicTBUE MHIUKATOPAMU.

OmnebiT 2. [lelicTBUE HA PACTBOPHI MUIIEBOM M KAYCTHYECKOM COIbI YKCYCHOW KUCIOTHI

Ha3Banwue onbiTa Yrto HaOIIOgaEM BriBog

BriBOg: ..........
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[IpoBeneHre OMBITOB MOATBEP)KIACT, YTO MHUIIEBAS COJAA, KaJIbIIMHUPOBAHHAS COJa — 3TO COJU CIabOW yroJbHOU
KHCJIOTBI, a KayCTHYECKasl COla — PACTBOPUMOE OCHOBAHHE.
OOCynuTh, Kak J0Ka3aTh OMBITHBIM ITYTEM, YTO MUIIEBAS COJIA SIBJISIETCA KUCIION COJIBIO.

6.5 Bpeo numpamoe: mugh unu npagoa. Ilonb3a HUTPATOB: BaKHEHIIME MUHEpaIbHBIC YAOOPCHHUS KaK HMCTOYHHK
azota. Kpyrosopot a3zora. [Touemy BeHeprHa MyXOJIOBKa ITOSAACT HACCKOMBIX (TaK OHAa BOCIOJHSCT HEIOCTATOK
a3oTa B OOJIOTUCTHIX MecTax). HuTpatel B KauecTBE MUIIEBHIX KOHCEPBAHTOB. Kakue mpeBparieHus: MpOUCXOIT C
HUTpAaTaMH B OPraHU3Me 4YeIoBeKa. A30T U €r0 CTETICHH OKHCIICHHUS.

IIpakmuueckas wacmeo.
OnpeneneHre MacCoOBOM JI0JIM a30Ta B KAJIMHHOM, HATPUEBOW M aMMOHUIHOM cenuTpe. BbIBoaA: Kakoe U3 HUX Oosee
IIEHHOE a30THOE yI00peHHE.
[Tpoekt «Bnusinue a30THBIX yA0OpEHU Ha POCT CaX)eHIEB (HacoImy.
/. PaGora Haj npoexkTamMu — S 4

6. Oman evibopa memul, NOCMAHOBKU Yeau, 3a0ay UCCIeO08AHU .

7. Dman 8vi08udiceHus cunomessi.

8. Dman naanuposanus nymu docmudicenus yeiel uUcciedo8amelbCkKux (MpoeKkmHvix) pabom u eblbopa HeobxX00UMO20
UHCIPYMEHMAapusl.

9. Oman nposedenus yuebHo2co ucciedo8anus (NPOeKMHOU pabomvl) C NPOMENCYMOYHLIM  KOHMPOTEM 3ad XO0OOM
BLINOJIHEHUS U KOPPEKYyUell pe3yibmamos.

10.9man ogopmnenus, npedcmasnenus (3awumost) npoOyKma NPOeKmHol pabom

CnucoK MCNoJib3YeMbIX HCTOUHHKOB
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Cnucok OCHOBHOWH JIMTEpaTypbl:

1. Xumuueckas sHnukaonequs. T 1. M., 1988 r.

2. Kykymkun FO.H. «Xumus Bokpyr Hac», M. Beicmas mikona, 2018 r..

3. B.1. Ky3nenoB «Xumusi Ha TOpOTre HOBOTO ThICSUENETHs», « XuMus B mikose» Ne 1, 2017.

4. AM. KOnun u apyrue. «Xumus s Bacy. M. «Xumusn2002.

Cnmcok JauTepaTypsbl AJdsl YYUTEIS:

1.
2
3
4.
5
6
7

8.

O.C. I'abpuensn, I'.I'. JIsicoBa «HacTosibHasg KHUTA yuuTessa Xumumy. , poda, 2017,

. Anmux6epona JI.IO. 3anumarensrast xumusi. Kaura mis yganmxces, yuutened u poaureneit. M.: ACT-TTPECC, 2017;

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

10.H. KopotsimeBa « XuMu4YecKue CaJoHbl KpacoTbl». «Xumusd B mkosne». Ne 1. 2005 r.

. Ckypuxun .M., HeuaeB A.Il. Bce o nuie ¢ Touku 3peHust xumuka. Crpas. uzganue. M.: Beicias mkona, 2009
. AxmeroB M. A., 3oposa E.}O. O0yueHne XuMUM KaK MpOLECC pa3BUTHUS

. TIO3HABaTENbHBIX cTpaTeruii ydammxcs [Tekcr]/ AxmeroB M. A., 3oposa E.}0.// Hayka m mkomna.- 2015.- No 2.-

C.81-87
Jlazaper B. C. IlpoekTHas neATENbHOCTh B IIKOJE: HEUCIOJb3yeMble Bo3MoxkHOcTH [Tekct]/ Jlazape B. C.

//Bomipocsl oopazoBanus. — 2015.- Ne 3.-C. 292-307.
BopontioB A. [IpoektHas 3aga4a [DnekTpoHHbld pecypc| / Bopontos A. - XKXypuan «HauansHast mkomay.- 2007.- Ne

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

10.BBeaenune B HaHoTtexHonoruu. Xumus [Tekct]/ yueOHOE mocobue mis ygamuxcst 10 — 11 kmaccoB/ monx pemaxiueit
AxmeroBa M.A. - CII6: oOpa3zoBaTenbHblil HIEHTp «Yuactue», OOpazoBarenbHbie mpoekThl, 2011 — 108 c. (cepus
Hanomkona)
11.T"abpuensa O.C., Octpoymos WN.I'. [IponeaeBrruyeckuii kype «Ctapt B xumutoy/ 'abpuensn O.C.- Kypnan «Xumus
B mikosie».- 2005.- Ne 8.- C. 19-26
12.T'ony6 I'.B., Ilepensiruna E.A., UypakoBa O.B. OCHOBBI MpPOEKTHOW IESATEIHHOCTH HIKOJBHUKA: METOAUYECKOE
nocobue 1o NpernoaBaHuIo Kypca (C UCIoIb30BaHUEM TeTpajiel Ha nedatHoi ocHoBe)/ [loa pengakuueit npodeccopa
E.f.Korana. - Camapa: M3natenbcTBo «YueOHas nureparypa», U3aatensckuit jom «Demopos». 2006. — 224 c.
Cnmcok JuTepatypsbl s 00y4arOUIUXcs:
1. B.A. BoiitoBuu «Xumus B 661Ty». M. «3Hanue». 2000.
2. «DHIMKIONEINYECKAN CI0Baph FoHOTO XUMHKa» M. «Ilemgarormkay, 2002.
3. «Opynur», Xumus — M. 000 «TJl «M3narensctBo Mup kaurm»», 2018.
4. Amux6epona JI.IO. 3anumarensHas xumusi. Kaura mis ygamnmxes, yuutened u poaureneit. M.: ACT-ITPECC, 2017;
5

Mup xumun. 3anumatenbHbie pacckasbl 0 Xumun. Coct. FO.M.Cmupnos. CII6.: «MuM-Oxkcnpecey, 1995.

Ipuio:xenne Nel

KpurepuaibHas Ta6Jauia OleHKH npoekra’

! Jlannas cucrema ouennpanus, npunstas B OOIT OO0 I'BOY COIII Nel r. Hereropcka, cocTapieHa COTIACHO METOAMYECKAM PEKOMEHIAMAM M3 cOOpHuKa DunivMana

U.C., Tony6 TI'.b., Ilepensrnnoii E.A. «llopsnox ¢opmupoBanus pasznena «Cucrema OLEHKHM JOCTHIKEHHS IUIAHUPYEMBIX pE3YJIbTATOB OCBOCHHS OCHOBHOM
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Kpurepuit ba3oBelii ypoBeHb [ToBslIIeHHBIN YPOBEHD
1 6amn 2 bamnma 3 bamnma 4 Gamna 5 bamoB 6 6amoB 7 6anoB 8 bamtoB
= VYueHuk Yuenuk VYyenuk onucan | Y4eHHK VYuenunk YueHuk YueHuk YueHuk
= TIOTBEP AHIT 00BSACHHT CUTYAIHIO U obocHOBa mpoaHam3upo | HasBal chopmynIHEpoBa | yKazaa
= HOHUMAaHHUE HPUYUHBL, [0 yKasaj CBOU UEaNbHYIO Ban cuTyamuro | HEKOTOPBIC 1 npobieMy Ha | HEKOTOphIe
= MIPUYNHBI
& poOIIeMsl, KOTOPBIM OH HaMepeHUs (>xemaeMyo) U Ha3Ball cp CCTBOBA OCHOBE HOCIEICTBHS
_ YIIIECTBOBAH
E g chOpMyIHpOBaH | MPUCTYIHI K CUTYaIUs NPOTHBOpEUHE | o JIETAILHOTO CYIIIECTBOBA
q:) E HOH yuuTeneM PELICHUIO MEXIy poGIeMbl, aHaIM3a HUSA
:‘g’_ g poOIIEeMBI, uaeaIbHON U chopMyIHpOB | CHTyalluu U | mpoOIIeMBl
S 5 c(opMyIHPOBaHH peanbHON aHHOM C NPUBEJT aHANIN3
~
Q (V) o
= 2 ol yuuTenem cuTyarmen ITOMOIIBIO MIPUYIUH ee
z E yauTens CyIIECTBOBAHH
Q
£ é s
=
3
= Yyenuk VY4eHuk ¢ Y4enuk Y4enuk Y4enuk Yyenuk VYyenuk Yuenuk
E TOITBEP M MTOMOIIBIO chopmynupoBan | CHOPMYIUPOBA | TPEATOKIT 000CHOBAJ MPEUIOKIIT TPEIOKHUIT
g MOHUMaHHE YUUTENs 3aa4H, J1 LeJIb IPOeKTa | crocod JIOCTHXKUMOCT | BO3MOJXKHBIC CTpaTeruio
s 2 = e U 3a71a4 chopMyIHpOoBal a/IeKBaTHBI [IEJIM | HA OCHOBAaHHUHU ybenuTbes B b 1IN U CIOCOOBI JOCTHKEHUS
= l§ é 2 MPOEKTa, 3a1a4H, MPOEKTa, poOIIeMBl, JIOCTHKEHUH Ha3BaJl PUCKU | PEIICHUS LeTN Ha
2 .
E E g = c(OpMyIMPOBaH | COOTBETCTBYIOIIN | ONpEIEICHHON chopMyaupoBa | LU po0IeMbl OCHOBE
B & .
g E N S HBIX yYHUTENIeM € LIeJIN MTPOeKTa COBMECTHO C HHOM aHaIM3a
© = o
S = z E yuuTeneM COBMECTHO C IBTEPHATHB
=]
s £ g 5 yUHTETIEM bl
O = ~ =

00pa30BaTeNFHON IPOTPaMMBI OCHOBHOTO 001Iero oOpa3oBanus». — Camapa. 2012.
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Iocne Iocne VYuenuk VdeHuk ykazan | YdeHUK VYueHuk VYueHuk Y4enuk
3aBepIICHHS 3aBepIICHUS BBICTPOMJI B BpeMs, 3a()MKCHPOBaJl | CIUIAHUPOBAT | MPEIJIOMKHI obocHOBa
MPOEKTA YUCHUK | IMPOEKTa yUYEHUK XPOHOJIOTHYECK | HEoOXoaumoe pe3yabTaThl TeKyIuit JeiicTBus HEo0X0IuM
pacckasal, 4To | Omucal oM JUIs TEKyILEero KOHTPOJIb C (marm) B bl€ AT
OBLIO ClIENIaHo B | MOCJICAOBATENBHO | MOCIEAOBATENb | BBINOIHEHUS KOHTPOJIS 32 Y4ETOM COOTBETCTBHH C | peallH3alin
xoje paboThI CTh H HOCTH c(opMyIHpOBa | COOTBETCTBHE | CIICIIU(PUKU 3amagaMu 1 MPOEKTa

o HaJl IPOEKTOM B3aUMOCBSI3b chopMyIHpOBaH | HHBIX M JIESITENIHOCTH | Ha3Bal pecypcbl

= MPEANPUHATBIX HBIC COBMECTHO | COBMECTHO C JeITeNpHOCTH | (IIaroB) HEKOTOPbIE

§ JIeWCTBHI C y4uTeIeM YIUTEIEM TUIaHy HEOOXOMMBIE

E‘ JleicTBUA JleicTBUI pecypcel

= (1rarm) (1raros)

=

@ ITocne Ha stamne Y4enuk VY4eHuk ykasan, | Y4eHHK Yyenuk VYyenuk Yuenuk

% 3aBepILICHUS IUTaHUPOBAHUSA JeTaIbHO KakuM o0pa3oM | ommcan 000CHOBaHO copMynupoBa | CIIAHHPOBA

E MIPOEKTA YUCHUK | YYCHHK OMHCA omnucan OH IJIAHUPYET XapaKTepUCTU | Ha3Bal hi§ i

5 omnucan HPOJIYKT, XapaKTepUCTUK | HCIIOJIb30BaTh KH IPOYKTa, | MOTCHLHAIbH | PEKOMEHIAUU | MPOABUKECHU

3 MOJTYy4EeHHBIN KOTOPBIi U TIPOJYKTA, MPOAYKT C yu4eToM BIX o € WK yKa3all

E HPOJYKT MpeArnoaaraeT Ba)KHBIE JUISl €TO 3apaHee MOTpeOUTENE | MCHONB30BAHM | TPAHUIIBI

8 é MOJYYHUTh HCTIONB30BaHUS 3aaHHbIX it 1 obmactu 10 HCIIONIb30Ba

g % KpHUTEpHEB UCTIONIb30BaH | ITOJy4EHHOTO HUSA

% 5 OLICHKH usi IPOJLyKTa | TIPOAYKTA MPOAYKTa

é 55 MPOAYKTa JPYTUMHA
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Pabota ¢ undopmarueit

VYuenuk VYuenuk VYuenuk VdeHuk ykaszan, | Y4eHUk VYueHuk VY4enuk npu Y4enuk
yKa3blBaeT  Ha | yKa3blBaeT HA BBIICIIUIL U3 KaKas CaMOCTOATENb | opraHusoBan | IVIAHMPOBAHUHM | camMOCTOATEN
OTCYTCTBUE OTCYTCTBUE 0003HaueHHBIX | MH(OpManus Mo | HO Ha3Bal MIOUCK paboTsr BHO U
nndopmanuu, KOHKpPETHOH yduTenemMm TOMY WUJIH BUJIBI nHdopmanuu ngggfi o apryMeHTHp
BO BpeMs | HHpOpMAIUH BO BOIIPOCOB IS HHOMY HUCTOYHHUKOB, B KOT OprM’ OBaHO
BBINOJIHEHHS BpeMs U3y4YeHMs, TE, BOTIPOCY, U3 KOTOPBIX COOTBETCTBHH | e0GXOMMMO TPUHSII
TOTO JEHUCTBHSA, | OOCYXKICHHUS C nHpopmanmen MOCTaBJIIEHHOMY | OH IUIAHUPYET | C IUIAHOM HOIYYHUTh peleHue o

= U1~ KOTOpPOro | PyKOBOJUTEIEM M0 KOTOPBIM HE | YYHMTENEM WU MOJY4YHUTh pabor 1o CBEIICHHUS U3 3aBEPLICHUH

cg 9Ta o01ero ruiaHa oOnanaer. CaMOCTOATENbH | MH(POPMANHNIO, | MPOEKTY HECKOIIEKHX sTama cbopa

53 nHdopmanus JIeSITeTIbHOCTH B 0, He0OXOMMa | PEeKOMEHI0Ba MICTOHYHHIKOB uHdopmanu

—g HeoOxoauma, paMKax MpoOeKTa, JUIs HHYIO "

% 3ajaBas 3a7aBasi BOIIPOCHI BBINIOJTHEHUS yauTeIeM

g BOTIPOCHI MPOEKTa

=
Yyenuk VY4eHUK U3N0KWI | YUEHHUK Ha3zBal | YYECHHK Y4enuk Yyenuk VYyenuk Yuenuk
U3JI05KUTT Te parMeHTHI HECOBIIAJICHUS B | UHTEPIPETUPOB | yKas3as Ha IIpUBEII peann3oBajl MPCITIOKHUIT
HOJTyIECHHYIO 0Ty IEHHON CBEJICHUSIX, aJl TIOJTYIEHHYIO | BBIXOJSIINE obbscHenue, | NPEVIOKEHHBIH | criocod
nHdopmanuio nHpopmanuy, coJepkamuxcs | MHGOpManuio B | U3 odmero Kacaromeecst | o LoreM paspellieris

croco6 IPOTHBOPEY
KOTOPBIE B UCTOYHUKAX KOHTEKCTe psina unm JTaHHBIX ) pasperens S

= OKa3aJIUCh nHpopmanuy, CoJIepKaHUs npotuBopeda | (cBeaeHHH), POTHBOPEUHs | IPOBEPKH

g HOBBIMH IJIAA HETO MNPEAJIOKCHHBIX IIPOCKTa e apyr BBIXOOAIINUX I TIPOBEPKU JOCTOBEPHOC

zZ, WK 3a7al YUUTENEeM. JIpyry n3 obmero JIOCTOBEPHOCTH | TH

é- BOTIPOCHI Ha CBEJICHUSL. psna, wiIu MH(bOpMALHH uHpOpMAIH

= MOHUMaHHE oOHapy>XeHH =

% BIX

% 1:'[p0TI/IBOpe‘II/I

© i

O
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CdopMHPOBAHHOCTH TPEAMETHBIX 3HAHMIT

H CIOC000B AeSTeJILHOCTH

VYueHuk VY4eHuk npusen VYueHuk Vuenuk cuenan | YdUeHHK VueHuk Vuenuk caenan | YueHHK
BOCIIPOU3BEI IpuMep, IIPEATIOKUI UIU | BBIBOJ, CACIall BBIBOX | BBICTPOMI B | BBIBOA Ha | moareepaui
apryMEHTAaLMI0 | HOATBEPKAAIONIM | IIPeIIPUHAT (IpHCOETUHIIIC (MpUCOeMHIIT | COOCTBEHHOH | OCHOBE BBIBOJI
. . cs K BBIBOAY) | JIOTHKE KPUTUYECKOIO
1 BBIBO/I, 1 BBIBO/I, JIEHUCTBHS 10 sl K BBIBOAY) Ha CcOOCTBEHHO
. Ha OCHOBE | COBOKYIHOCT | aHaiu3a .
P COZepKaIMeCs] | 3aMMCTBOBaHHBIA | MPOEKTY, OCHOBE MOy e HHO b pAsHBIX  TOUEK "
X B U3Y4YECHHOM W3 HWCTOYHHKA OCHOBBIBAsICh Ha | MOJyYEHHOM uHpOpMaLMH apryMCHTOB, 3peHms i | @pTyMeHTan
% HUCTOYHHKE I/IH(i)OpMaLII/II/I HOJIy‘{eHHOP'I I/IH(l)OpMaI_[I/II/I )51 u IpUBEJI | NOATBEpKIa COIIOCTAaBJICHUS nen uwin
m “
< nHdopmanuu nHdopmanuu TIPHUBET XOTS OBl | HECKOJBKO IOIIUX BBIBOJ | INCPBUYHOM U | CaMOCTOSATEI
[ N
= OJHMH apryMeHT | APTYMEHTOB BTOPUYHOU BHO
=3 WIM  JaHHBIX HHpOpMaIUH, Oy EHHbI
=4 ISt €ro
g MH
a2 MOATBEPKIEH
°© JTaHHBIMU.
e nus
VYuenuk B pa6orte u B Yuenuk Omubku
MIPOJIEMOHCTPHUPO OTBETax Ha MIPOJIEMOHCTP OTCYTCTBYIO
BaJI IOHUMAaHHUE BOMPOCHI IO HpoBai T
coJiep KaHus COJIepP KaHUIO cBOOOIHOE
BBITTOJTHEHHOM paboThI BJIaJICHUE
paboThI OTCYTCTBYIOT IpeIMETOM
rpyObIe OIMMOKH | MPOEKTHOMN
TIeSITEILHOCTH
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w VYueHuk VYdeHuk Ha3Baa VueHuk Ha3Baa | YUYEHHK Ha3Bal | YUEHHK VueHuk VueHuk VYuenuk
= BBICKa3all CBOE | TPYAHOCTH, C CUJIbHBIE cia0ble MIpUBE MIPEAIOKUIT apryMEHTHpOBa | MPOAHATIU3U
E BIIEYATJIEHUE OT | KOTOPBIMU OH CTOPOHBI CTOPOHBI MPUYUHBI croco0(bI) Jl BO3MOXKHOCTh | poBal
= paboThI HaJ | CTOJKHYJICS NpHU pa0boThI HAZ paboTHI HAZ YCIEXOB U MIPEOJONIEHUST | UCTIOJIB30BaTh pe3yabTaThbl
;: MIPOEKTOM pabote Hax MIPOEKTOM MIPOEKTOM HeyIad TpyAHOCTEH OCBOCHHBIC B paboThI HAZY
~ MIPOEKTOM (TpymHOCTEH) | (M30C)KaHMA xoze MIPOEKTOM C
B paboTe Hax | Heyxmad), c MIPOEKTHOM TOYKH
2 MIPOEKTOM KOTOPBIMH OH | pabOTHI 3peHus
3 CTOJKHYJICS YMCHHS B JKA3HCHHBIX
E pu pabote JIPYTUX BUAAX IJIAHOB Ha
2 HaJl JIeSITeIbHOCTH Oymymiee
g ’S MIPOEKTOM
£ 3
O =
YueHuk VYeHUK H3I0XKUI | YUECHUK YueHuk YueHuk YueHnuk YueHuk YyeHuk
H3JI0KHUIT BOIPOC C | UBJIOKWIT TEMY, | U3JIOXKHI TeMY, | M3JIOXKUI ITOCTaBHJI H3JIOKUIT MpeICTaBUI
BOIIPOC ¢ | cobmroaeHueM BKITIOYAOMIYIO BKITIOYAOIITYIO TeMy, Leab BOTIPOC, uHpOpMAH
= COOIIOIEHHUEM HOPM HECKOJILKO HECKOIILKO (S {0113% ) MMHCbMEHHOM CaMOCTOATENFH | O B (hopMe |
E = HOPM odopmIeHHs BOIIPOCOB C | BOIIPOCOB C | CIIOXHYIO KOMMYHHKAI] | O IMPEII0KHIT Ha
= = odopmIeHHs TEeKCTa 1 | cobIroaecHueM coOIoIeHHEM CTPYKTYpY H WU U CTPYKTYPY HOCHTEIIE,
2 :i( E TEKCTa, BCIIOMOTATEIIFHOH | HOPM W TPaBWJI | HOPM U TPaBWI | TPaMOTHO OTIpE eI TEKCTa B aJIcKBaTHBIX
g E E‘ 3aJ]aHHBIX rpadukw, odopMIeHHS odopMIeHHS HCII0JIb30Bal JKaHp TEKCTa. | COOTBETCTBHU C | IETH
E 2 E o0pasmom 3aJJaHHBIX TEeKCTa TEeKCTa U | BCIIOMOTaTeib HOpMaMu KOMMYHHKAI]
g 5 5 o0pasmom BCIIOMOTATENbH | HBIC CPE/ICTBA, JKaHpa 1511
£ = E o  rpaduxu,
i E’ = 3a/JlaHHBIX
& 2 = 06pasIoM
O X =
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Vuenunk Vuenuk Vuenunk Vuenne VYuenunk Yuyennk Yuyennk YyeHuk
BI:ICTpOI/IJ'I CBOKO BI:ICTpOI/IJ'I CBOKO CaMOCTOSATCIIbH HCIIOJIB30Bajl aJCKBATHO CaMOCTOATCIIb peann303an CaMOCTOSATCIT
= pe‘H) B pe‘H) B O IOArOoTOBUII pa3anHHe HCIIOJIB30BaJl HO JIOTHYCCKHUC BHO
E COOTBCTCTBHUU C COOTBCTCTBHUU C IIJIaH Bep6aJ'H)HI>Ie HeBepGaﬂLHH HCIIOJIB30BaJl 1501040 peam/BOBan
- HOpMaMu HOpMaMu BBICTYIUIEHMSI U | CpEICTBa € CpelcTBa HEBepOaNbHBI | PUTOPUYECKHE | JIOTHUECKUE
5]
- E E PYCCKOTO PYCCKOTO SA3bIKa, cobmonan KOMMYHHUKAIU1 | WIH € CpeAcTBa MIPHEMBI, WIH
§ E S SI3BIKA, oOparmasich K HOPMBI MOATOTOBJIECHH | WU [IPEAJIOKEHHBIE | PUTOPUUECK
= g E oOparmasich K IUIaHY, MyOIMIHOH b€ HaIMIAIHBIE | TPAMOTHO YUUTEIEM Y€ TIpUeMBl
[+
g E § TEKCTY, COCTaBJIEHHOMY C | pe4H U MaTepHabl, [IOATOTOBJIEH
& = e COCTaBJIEHHOMY | MOMOIIIBIO perimaMeHT MPEIOKEHHBI | HbIE
E_ ; § C IOMOLIBKO y‘II/ITeJIﬂ c quTeneM HarJiAaHbIC
(=]
= § 5 YUHUTETSA MaTepHuabl
O = >
Conep:xaTeibHOe OMUCAHNE KAMKIOT0 KpUTEPUsi
Kpurepuii YpoBHHU cpOPMHPOBAHHOCTH HABBIKOB MPOEKTHOM 1eATeJIbHOCTH
Bba3oBbIii IToBbIMIEHHBIH
Camocro- PaboTa B emomM CBUACTENHCTBYET O CIIOCOOHOCTH Pabora B 11€J10M CBUICTEILCTBYET O CIIOCOOHOCTU CAMOCTOSATEIBHO CTABUTh IIPOOJIEMY U
ATEJLHOE CaMOCTOSITEITEHO C OMOPOil Ha MOMOIIIh PYKOBOJIUTENS CTABUTH HAXOJWTh MyTH ¢€ PEIICHUS; IPOJICMOHCTPUPOBAHO CBOOOIHOE BJIa/ICHUE JIOTHYCCKUMU
npuoope- po0JIEMy U HAXOJUTh IYTH €€ PELICHHUS; MPOJIEMOHCTPUPOBaHA | ONEpalMsIMU, HABBIKAMU KPUTHYECKOTO MBIIIICHHUS, YMEHUE CAMOCTOSATEILHO MBICIIUTH;

TeHHe 3HAHU

CIIOCOOHOCTH MPHOOPETATh HOBBIC 3HAHUS /WK OCBaUBaTh

MPOJICMOHCTPUPOBaHA CIIOCOOHOCTh Ha 3TOW OCHOBE MPUOOPETATh HOBBIC 3HAHUS H/HIIN

U pelieHue HOBBIE CIIOCOOBI IEHCTBUH, TOCTHTATh O0JIee TITyOOKOTo OCBaMBaTh HOBBIE CIIOCOOBI JCHCTBUM, TOCTUTATh 0OJIee TITyOOKOTO TOHUMAHHS
npodiaem MTOHWMaHUs U3y4YEHHOTO poOIeMBbI

3naHue IIpoaemMoHCTpHUPOBaHO MOHMMAaHKE COJIEpKaHMs BRIIOTHEHHOH | [IpogemMoHCTprpoBaHO CBOOOAHOE BIIaJICHUE IPEIMETOM IMPOESKTHOM IEATENbHOCTH.
npeaMera pabothl. B paboTe u B 0TBeTax Ha BOMPOCHI IO COICPIKAHHIO OmmOKH OTCYTCTBYIOT

paboThl OTCYTCTBYIOT IpyOble OMHOKN
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Peryasi- IIponeMOHCTPUPOBAHBI HABBIKH ONIPE/ICIICHUS TEMBI 1 Pabora TmarenbHO CIUTAHMPOBAHA U TIOCTIEI0BATENBHO peaIln30BaHa,
THBHbIE TTAaHAPOBAHMS PAOOTHI. CBOEBPEMEHHO ITPOMJICHBI BCE HEOOXOMMBIC ATAIbl OOCYKICHUS U

AeHCTBUSA [IPECTaBIICHUSA.

Pabora noBeneHa 10 KOHIIA U IPEJICTaBIEHa KOMUCCHUM;
KoHTpob 1 KOppeKLMs OCYHIECTBIISIIUCH CAMOCTOSITEIILHO
HEKOTOPBIE ATAIbI BRIMOIHIIUCH 0] KOHTPOJIEM U HpHU
nojanepKke pykopoaurens. [Ipu aTom nposBisitoTes

OTACJIbHBIC 3JICMCHTBI CAMOOLCHKHA U CAMOKOHTPOJIA

oOyyJaromerocs
Kommy- ITponeMOHCTPUPOBaHbI HABBIKK O(OPMIICHHS IPOEKTHON Tewma sicHO ompeneneHa u nmosicieHa. TekcT/coo0IIeHne XopoIo CTPYKTyprupoBaHsL. Bee
HHKAIUSA palOThI U MOSICHUTENFHOM 3alMCKH, a TAKXKE MTOATOTOBKH MBICJIH BBIPaKEHBI SICHO, JIOTHYHO, ITOCIEI0BATENbHO, apIyMEHTHPOBAHHO.

MIPOCTON TIPE3EHTAIUH. ABTOpP OTBEYAET HA BOIIPOCHI Pabora/coobmienne BI3bIBaeT HHTEpEC. ABTOp CBOOOIHO OTBEYAET Ha BOMPOCHI
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	Рабочая программа по внеурочной деятельности «Первые шаги в химии» для 8-х классов составлена в соответствии с требованиями Федерального государственного образовательного стандарта общего образования второго поколения:
	Данная программа является программой общеинтеллектуальной направленности. Программа построена на следующих принципах:
	- Принцип научности (знания основаны на объективных научных фактах).
	-  Принцип последовательности и систематичности (обучение от простого к сложному, «от незнания к знанию, от неумения к умению»).
	- Принцип наглядности (осуществление связи между конкретным и абстрактным).
	- Принцип осмысленности (перенос имеющихся знаний в новую ситуацию).
	- Принцип сознательности и активности (применение знаний на практике).

	Содержательное описание каждого критерия

