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[Ipunoxxenne Kk OCHOBHOM 00pa30BaTeIbLHOM MPOTpaMMe OCHOBHOTO 001ero 00pa3oBaHus

IosicHUTEALHAA 3aNMNUCKA

PabGouass mporpamma mo BHeypouHO# nestenbHOCTH «llepBhie mmarm B XuMumM» JJjIsi 8-X KJIACCOB COCTaBjIeHa B
COOTBETCTBHM € TpeOoBaHMsIMU DenepaqbHOr0 TOCyAapCTBEHHOIO 00pa30BaTENIbHOrO CTaHJAapTa OO0IIero oOpa3oBaHUs
BTOPOTO TIOKOJICHHUS:

1. [IpumepHast ocHOBHasi oOpa3oBaTejbHasi IporpamMma OCHOBHOTo o0miero oOpa3zoBanusi (0q00peHa pelieHHeM
denepaabHOTO y4eOHO-METOIUYECKOT0 00bEeAMHEHUS 10 00IIeMy oOpa3oBaHuto (MpoTokos OoT 28 wmroHs 2016 r. Ne
2/16-3) — fgosreestr.ru;

JlanHass mporpamma SBISE€TCS TPOrpaMMOM OOIIEHMHTEIUICKTYyaIbHOW HampaBieHHOCTH. [Iporpamma mocTpoeHa Ha

CIEAYIOIINX MPUHIINTIAX:

- IIpunyun nayunocmu (3HaHHSI OCHOBAHbI HA OOBEKTUBHBIX HAYYHBIX (aKTax).

- Ilpunyun nocnedosamenvrocmu u cucmemamuyrocmu (00y4eHue OT MPOCTOTO K CIOKHOMY, «OT HE3HAHUS K 3HAHUIO, OT

HEYMEHUS K YMEHUIO»).

- IIpunyun naensionocmu (OCYILIECTBICHUE CBSI3U MEXK1Y KOHKPETHBIM U a0CTPAKTHBIM).

- IIpunyun ocmviciennocmu (IEPEHOC UMEIOLIUXCS 3HAHUN B HOBYIO CUTYAIIHIO).

- IIpunyun coznamenvhocmu u akmusHocmu (IPUMEHEHUE 3HAHUI Ha MPAKTUKE).



AKTYaJIbHOCTh MPOrPaMMbI 00yCIIOBJICHA TeM, YTO B YY€OHOM IUIaHE MPEaMETy «XHUMUS» OTBEICHO BCEro 2 vaca
B Heneno (8 Kiacc), 4yTo J1aeT BO3MOXKHOCTh C(HOPMUPOBATH Y yHAIIMXCS JIMIb 0a30BbI€ 3HAHMS MO MpeameTy. B Toxe
BpeMs BO3pacT 8-To Kiiacca SBISIETCS Ba)KHBIM ISl MPO(ECCHOHAIBHOTO CaMOOTpEAeeHUs] MIKOIFHIUKOB. Bo3MoXkHO,
YTO MPOCHYBIIUKCS MHTEPEC K XUMUU MOXKET Mepepactu B OyAyiiyro npodeccuto.

AKTYaJIbHOCTB JIJAHHOW TPOTpaMMBlI COCTOUT B M TOM, YTO OHAa HE TOJBKO JACT BOCIHMTAHHHKAM IPAKTUYECKUE
YMCHHS U HaBBIKHA, (OPMUPYET HAYAJIBHBIN OIBIT TBOPUYECKOU JACATCIBHOCTH, HO M Pa3BUBACT MHTEPEC 00YyYaroIIerocs K
OKCIIEPUMEHTY, HAy4YHOMY MOWCKY, CIHOCOOCTBYET CaMOOIPEACICHUIO YYaIINXCs, OCO3HAHHOMY BBHIOOpPY MpodeccHH.
Yyaimmuecss CMOTYT Ha IPAKTUKE MCIIOIb30BaTh CBOM 3HAHUS HA YPOKaX XUMHUH U B OBITY.

IMegarornyeckasi 1ejecO000Pa3HOCTh 3aKJIIOYAETCSI B TOM, 4YTO 0a30BBIi KypC NIKOJBHOW MPOTpamMMbI
npenycMaTpuBaeT TNpPAKTUYECKWe padoThl, HO HUX SBHO HEJAOCTATOYHO, YTOOBI 3aMHTEPECOBATH YYalIUXCAd B
CaMOCTOSITEJIbHOM TMPUOOPETEHUN TEOPETUYECKUX 3HAHUUA W NMPAKTHYECKUX YMEHUW M HaBBIKOB. JlJisi 3TOrO B KypC
«IlepBble maru B XUMUW» BKIIOUEHBI HanOoJliee sipKue, HarJIsIIHbIE, HHTPUTYIOIINE YKCIIEPUMEHTHI, CIOCOOHBIE YBIEYb U
3aMHTEPECOBATh YUYAIUXCS MMPAKTUYECKON HAYKOW XUMHEU.

B pamkax HarmonanbHOTO npoekta «O0pa3zoBaHuE» CO3JaHHE IIEHTPA €CTECTBEHHO-HAYYHOUN HarpaBieHHOCTH «Touka
poOCTay TMO3BOJIUIIO BHEAPUTH B MPOTrpaMMy HU(PPOBYIO JTa0OPATOPUIO U KAYECTBEHHO H3MEHUTH Mpolecc OoOydeHHs
XUMHH.

KonndecTBeHHBIE SKCIEPUMEHTHI MO3BOJSAT MOJYYaTh JIOCTOBEPHYIO HH(POPMAIMIO O MPOTEKAHWHW TEX WM HHBIX
XAMHYECKUX TpoIeccax, O CBOWCTBAaX BemecTB. Ha OCHOBE MONYYEHHBIX SKCIEPUMEHTAIBHBIX NTaHHBIX 00y4JaeMmbie
CMOTYT CaMOCTOSITENIbHO JIeJIaTh BBIBOJBI, 0000IIATh PE3yIbTaThl, BRISBISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyIeT

CIIOCOOCTBOBATH MOBBIIICHUIO MOTHUBallNH1 O6y‘{eHI/I${ IIKOJIBbHHUKOB.



Ilesgb nporpamMmbi:

@OpMHUPOBAHUE Yy YYAIMXCSI HAYYHBIX NPEACTABICHUN O XMMHUHU B ITOBCEIHEBHOM KM3HHU YEJIOBEKA YEPE3

npoOyXKJeHne UHTepeca U pa3BUTHE MPO(HECCUOHABHBIX CKIIOHHOCTEH K MIPeAMETY XUMHUSL.

3amaumn:

Oobpa3oBaresbHbIE:

pacIMPUTh KPyro30p y4aluxcs O MUPE BEIIECTB;

UCITIOJIB30BATh TEOPETUYECKUE 3HAHUS 110 XUMHUHU HA IPAKTHUKE;

00Oy4HTh TEXHUKE O€30MaCHOCTH MPHU BHIMOJHEHUN XUMHUECKUX PEaKIUM;

chopMHUpPOBaTh HABBIKU BBITIOJIHEHUSI POEKTOB ¢ ucnoiab3oBanueM KT u nudposoro obopynoBanus;

BbIIBUTH TBOPYCCKHU O,HapéHHLIX 06yqa}om1/1xc;1 U TIOMOYb UM IIPOABUTH ceOs.

PaszBuBaromiue:

® CIOCOOCTBOBAThH PA3BUTHIO TBOPUYECKUX CITOCOOHOCTEH 00yJarONIUXCS;

dbopmuposats UKT-komMmieTeHTOCTH;

BocnurareanHble:

¢ BOCIIUTATb CaMOCTOATCIIBHOCTD IIPHU BBIIIOJIHCHUHU pa6OTI>I;

BOCIIMTATb 4YyYBCTBO B3aUMOIIOMOIIH, KOJUICKTUBU3MA, YMCHHC pa60TaTb B KOMaHJAC, BOCIIMTAThb

9YBCTBO JIMYHOM OTBETCTBEHHOCTH.

CBs3b coepkaHus MPOrpaMMbl BHEYPOYHOM 1eITeJIbHOCTH ¢ YUeOHBIMH NpeAMeTAMU:

Kypc BHeypouHOU AEATETbHOCTH HUAEHHO U COJIEpkKATEIbHO CBSI3aH C 0a30BbIM KYypCOM XUMHUU U TO3BOJSET



MOJJIEP>KUBATh B3AMMOCBS3 TEOPUH U MPAKTUKHU, (POPMHUPYET YCTOMUMBYIO MOTPEOHOCTh NPUMEHSThH NOJYYCHHbIE 3HAHUS U
HAaBbIKU B MOBCEIHEBHOM KU3HHU.
[Iporpamma noctpoeHa Ha OCHOBE MeKIIPeIMeTHOH MHTerpaunu ¢ pU3nKon, MaTeMaTUKON, OMOJIOTUEN U IPYTUMU
€CTECTBEHHO-HAYYHBIMH IPEAMETAMH.

Oco0eHHOCTH peau3anvy NPOrpamMMbl:

Bo3pacT o0yuaromuxcs:

[IporpamMma opueHTHpOBaHA HA BOCIUTAHHUKOB B Bo3pacTe 14-15 net 6e3 crenuaibHOM MOATOTOBKHY.

DopMbl 3aHATHH !

B oOpa3zoBaTenbHOM Ipoliecce UCIOIb3YITCS Pa3InYHble (POPMBI TPOBECHUS 3aHATHSL:

° Oecenpl;
° JIEKIINH;
° CEMUHAPBI;

® [PAKTUYECKOE 3AHATUE;
® XUMHYECKHN YKCTICPUMEHT;
e paboTa Ha KOMIBIOTEPE;
® DKCKYpCHU;
e BBIIOJIHEHHE U 3aIHUTA IPOCKTOB.
Pe:xxum npoBenenusi: 34 gaca B 107 - 1 pa3 B Hefem0. Bee 3aHATHS O BHEYPOUHOU EATETLHOCTH MPOBOASITCS TIOCIIE

BCEX YPOKOB OCHOBHOTO PACTIHCAHUSs, IPOJAOIIKUTEIIBHOCTh COOTBETCTBYeT pekomenaanusm CaunlluH, T. e. 40 munyT.



MecTo npoBeieHHsI: 3aHATHUS MPOBOAATCS B XUMHUYECKOU JabopaTopun « Touka poctay.
3n0opoBrecOeperampmas oprauus3anysi 00pa3oBaTENILHOTO Mpoliecca MpearoaaraeT UCIoib3oBaHue (GOpM U METOI0B
oOy4YeHHsl, aIeKBaTHBIX BO3PACTHBIM BO3MOKHOCTSAM LIKOJbHUKA: MPAKTUUECKHE pa0OThI, IKCIIEPUMEHTHI U OECEb.

Buabl gessiTeIbHOCTH: IPe1yCMOTpEHbI TeopeTuueckue (204.) u npaktuyeckue 3aHsaTus (144.).

IlnaHupyeMble pe3yJbTATHI OCBOEHHS 00YYAIMIMMUCS MPOrpaMMbl (BHEY4eOHOIi) BHEYPOUHOIi IeATeJILHOCTH
JINYHOCTHBIE pe3yabTaThI:

- 0CO3HABAaTh €IMHCTBO M IIEJIOCTHOCTH OKPYKAIOIIETO MHPA, BO3SMOXXHOCTH €T0 TI03HABAEMOCTH M OOBSICHUMOCTH Ha
OCHOBE JIOCTH)KEHU HAYKH;

- IOCTETIEHHO BBICTPanBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHHUE: OCO3HABaTh MOTPEOHOCTH U TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCJIE U B PAMKAX CAMOCTOSITEILHOM JIEATETbHOCTH BHE IIKOJIBI;

- OIICHUBATH )KM3HEHHBIE CUTYAIIMU C TOYKU 3peHUsI 0€3011acHOr0 00pa3a KU3HHU U COXPaHEHUS 3/I0POBbS;

- OIICHUBATD HKOJIOTMYECKUN PUCK B3aMMOOTHOIIICHU YEIOBEKA U MPUPO/IBI.

- opMUPOBATH IKOJIOTHUECKOE MBIIUICHUE: YMEHUE OIICHUBATH CBOIO JACSTEIBHOCTD M TIOCTYIKU JAPYTUX JIOACH C TOUKH
3pEHUs COXPAHEHUSI OKPYKAIOIIEH CPEIbl - TapaHTa )KU3HU U OJIaronorydus JIrojeil Ha 3eMIe.
MeTanpeaMeTHbIMH pe3ylibTaTaMu U3yueHus Kypca «llepBbie maru B Xumumn» sBisieTcss GopMupoBaHue
YHUBEPCAIBHBIX YueOHBIX AeiicTBull (VY ]I).
PeryastuBusbie YY/I:

- CaMOCTOSITEIFHO OOHAPYKUBATH M (POPMYIHPOBATH YUSOHYIO IPOOIIEMY, OTIPEALIISITh IIeNIb Y4eOHOU IeATeThHOCTH,



- BBIBUTATh BEPCUH PEIICHUSI IPOOIEMBbI, 0CO3HABATh KOHEUHBIN PE3YJIbTAT, BEIOMPATH U3 TPEIJIOKEHHBIX U UCKATh
CaMOCTOSTEIILHO CPEJCTBA JOCTIKEHUS 1IEITH;

- OCYIIECTBJIATH IIEJICMIOJIaraHue, BKIFOYast TOCTAHOBKY HOBBIX II€JICH, MpeoOpa3oBaHue MPAKTUUECKON 3a/1auu B
MMO3HABATEIILHYIO;

- COCTaBJIATH (MHIWBHUIYAIBHO WU B TPYIIIIE) IJIaH PEIICHUS TIPOOIEMBI;

- paboTas 110 TUTaHy, CBEPSTh CBOU JACHCTBUS C IENBIO M, P HEOOXOIUMOCTH, UCTIPABIISITH OIIMOKH CaMOCTOSTEILHO;
- YYHUTBIBATh Pa3HBIC MHEHUS U CTPEMHTHCS K KOOPIUHAIIUN PA3TMYHBIX MO3HUIIMH B COTPYTHUYECTBE;

- B IMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITEIIBHO BEIPAOOTaHHBIC KPUTCPUH OIICHKH.

ITo3naBaTeabHbie YY/I:

- AaHAJTM3UPOBAThb, CPABHUBATH, KJIaCCUPUIIUPOBATH U 00001IaTh (DAKTHI U SIBJICHUS. BBISBISATH MPUYUHBI U CIIEICTBUS
IIPOCTHIX SIBJICHUN.

- OCYNIECTBJISATH CPABHEHHE, KIIACCU(PUKALINIO, CAMOCTOSITEIbHO BEIOMPAst OCHOBAHUS U KPUTEPHUH JIJIs1 YKA3aHHBIX
JIOTUYECKHUX ONEpalni;

- CTPOUTH JIOTHYECKOE PACCYy’KJE€HUE, BKIIIOUAOIIEE YCTAHOBICHUE TPUYMHHO-CIICICTBEHHBIX CBA3EH.

- C03/1aBaTh CXEMAaTUYECKUE MOJICIH C BBIJICTICHHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTABJISITH TE3UCHI, PA3IMYHBIC BUJIBI TNIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).

- Mpeo0pa3oBbIBATH HHPOPMAIIMIO U3 OJJHOTO BUJA B APYroH (TabIUIly B TEKCT H TIp.).

- YMeTb ONPENEIATh BO3MOKHBIE HICTOYHUKHA HEOOXOAMMBIX CBEJICHUH, IPOU3BOIUTH MOUCK HH(POpMAITUH,

AHAJIM3NPOBATH U OICHHUBATDH ec AOCTOBCPHOCTD.



- 000011aTh MOHATHUS - OCYIIECTBIATh JOTHICCKYIO OTICPAIIUIO TIEPEeX0/1a OT MOHITHI ¢ MEHBIIIMM 00HEMOM TOHSATHSM C
OOIBIINM 00BEMOM;

- CTPOUTH JIOTHYECKHUE PACCYKICHHUS, BKIIOYAIONIUE YCTAHOBICHUE TIPHYNHHO-CIIC/ICTBCHHBIX CBSA3CH.

- OOBSICHATH SIBJICHUS, TIPOIIECCHI, CBS3HM M OTHOIIICHUS, BBISIBIISIEMBIC B XOJI€ MCCIICIOBAHMUS, OCYIICCTBIISATH BBIOOD
Hanbosiee 2 (HEKTUBHBIX CITOCOOOB peIlIeHUsI 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommyHnukaTuubie YV /I:

- yMeTh (HOpPMYJIUPOBATh COOCTBEHHOE MHEHHE M TO3MIIMIO, apTyMEHTHPOBATh €€ M KOOPJMHHPOBATH €€ C IMO3UIIUU
apTHEPOB B COTPYIHUUYESCTBE MTPHU BHIPAOOTKE OOIIETO PEIICHHS B COBMECTHOU JEATEIBHOCTH;

- 0oTOOpakaTh B PEUU COJICPIKAHUE COBEPIIAEMBIX JICHCTBHM, KaK B (DOPME TPOMKOM COIMATM3MPOBAHHON peyH, TaK U B
dbopMe BHYTpeHHEH peun;

- YMETh apryMEHTHUPOBATH CBOIO TOUYKY 3PEHUS;

- YMETb OCYIIECTBISATh B3aUMHBIA KOHTPOJIb U OKa3bIBATh B COTPYIHUUECTBE HEOOXOAUMYIO B3aMMOIIOMOIIIb;

- yMETh paboTaTh B TPYIIIE - YCTAHABIMBATH paboure OTHOIIEHHUS, Y(PGEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATH
MPOAYKTUBHOW KOOIEpAIHH.

IIpeamMeTHBIMHU pe3yabTATAMHU U3YUYEHUS MIPEAMETA SBISIFOTCS CIEIYIONTUE YMEHHUS:

- OCO3HAHHUE POJI BEUIECTB;

- OIIPENIETISATH POJIh PA3IMYHBIX BEIECTB B IPUPOIE U TEXHUKE;

- 00BSICHSITH POJIb BEIIECTB B X KPYTOBOPOTE;

- PACCMOTpEHNE XUMHYECKHUX MTPOIIECCOB;

- UCIIOJIb30BAaTh 3HAHWA XUMUU IIPU CO6JIIOI[€HI/II/I IIpaBHJI KCIIOJIB30OBAHUA OBITOBBIX XUMHYECKHUX IIpCriapaToB,



— pa3nuyaTh OMAacHbIE U O€30MacHbIE BEILECTBA;
- PUBOJIUTH MMPUMEPHI XUMUYECKHUX MPOIIECCOB B MIPUPO/IE;
- HaXOJIUTh YEPThI, CBUJETEILCTBYIONINE 00 OOIIUX MPU3HAKAX XUMUUECKUX MTPOILIECCOB U UX PA3IUUUIX;
- UCTIOJIb30BAHNE XUMHUUECKUX 3HAHUU B OBITY;
- O0BSICHSTH 3HAYEHNE BEIIECTB B )KU3HU U XO35UCTBE YEJIOBEKA;
- O0BSICHSITH MUP C TOYKU 3PCHUSI XUMUU,
- popmupoBaTh npeicTaBiIeHus 0 OyayiieM npodeccuoHaabLHOM BEIOOpE.
Kpome Toro, 3aHaTHsi npu3BaHbl MPOOYIUTh y yYaIIUXCS WHTEPEC K XUMHYECKON HayKe, CTUMYJIHUPOBATH JajbHEHIee
U3y4YeHUE XUMUU. XUMUYECKUE 3HAHUS, CHOPMUPOBAHHBIC HA 3aHATHAX, UHPOPMAIIMOHHAS KYJIbTypa ydalluxcs, MOTYT
OBITH UCIIOJIB30BAHBI UMH JIJIS1 PACKPBITUS PA3TUYHBIX MTPOSIBICHUH CBSI3M XUMUU C KU3HBIO.
OcHoBaHueM /ISl BblIeJieHUs] TpeOOBaHMii K YPOBHIO TMOArNOTOBKHM OOYYalOlIUMXCsl BBICTYMAaeT OCHOBHAs
obpazoBatenpHas nporpamma MOY HosoynbstHoBckast CII Ne 2.

Cnoco0bl1 onpeesieHus pe3yJ1bTATUBHOCTH:
-  Hauanvnuliit konmpons (cenmaopsy) B BUAC BU3yalbHOTO HAOJIOICHUS Tearora 3a COOI0CHHEM BOCIIUTAHHUKAMU
TEXHUKW O€30MaCHOCTH, MMOBEJICHUEM TIPH pabOTe C MOCIEAYIONINM 00CYKICHHUEM;
- Texywquit konmpony (6 meueHue 6cezo yuedGH020 200a) B BUJC BU3YaTbLHOTO HAONIOACHHS TeJarora 3a MmporeccoM
BBHITIOJTHEHUS YUYAIIUMUCS MPAKTUYECKUX PaldOT, MPOEKTOB, WHIWBUIYAIbHBIX 33JIaHUM, YJacTHs B MPEIMETHON Hezelne
€CTECTBO3HAHUS;
- IIpomesicymounnvtit KoHmpoip (memamuyeckuil) B BUAC MPEAMETHON TUArHOCTUKY 3HAHUS JCTHMH MTPOUICHHBIX

TEM;



- Hmozoewtii konmponsv (maii) B BUJIE U3YUYCHUS U aHalv3a MPOAYKTOB TpyJa ydamuxcs (MPOEKTOB; COOOIICHUH,

pedeparoB), mmpoiiecca opraHu3aluu paboThl HAJ MPOTYKTOM U JUHAMUKHU JTUYHOCTHBIX U3MEHEHUM.

®opmbl yu€Ta 3HAHUI, YMEHHI IPU peau3alu NPOrpaMMbl.

Ompoc;
OO6cyxnenue;

CamocTosgTennpHas pa60Ta;

TectupoBanue;

[IpesenTarus u 3ammTa TBOPUECKON pabOTHI (IPOEKTHI U JIP.).

B KOHIIC y‘I€6HOI’O roaa O6yanOHIHfICH HOJDKCH BBITIOJIHUTH U 3allTUTUTD ITPOCKT.

(ITpuao:xkenne 1. «Onucanue popmMbl MOABEEHUSA UTOTOBY).

TemMaTuyecKuil NJIAH NPOrPAMMBI BHEYPOUYHOM JiesiTeqabHOCTH «IlepBhie maru B XuMum»

Ne Ha3BaHue pazaena Tema 3anATUA Bcero Teobmst IIpak- [Ucnoab3yemoe
n/n 4acoB P THKa (000py/10BaHUE
Paznen 1. BBoaHoe 3aHsATHE. 1
L BBenenue. (24.) 5
MecTo XMWY B €CTECTBO3HAHUUT 1
) Pasznen 2. BemectBa. Ilpuembl oOparieHus c 8 1
JKCNepUMEHTAIbHBbIE | BEIIECTBAMHU.
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OCHOBBI XUMHUH. (84.)

[IpaBuna Oe3omacHoil paboOTHl MpHU
IPOBEACHUN IKCIEPUMEHTA.
TexHuka 1a00paTopHBIX padoT.

HarpeBarenbHbie puOOpHI.

YucTele BemecTsa, 0000 YUCThIE
BemiecTBa. [Ipumecu. Cmecn.

CCTCCTBO3HAHHUMU.

JlaTunk
AIEKTPONPOBOIHOCTH,

1dpoBoi
MUKPOCKOTI

MGTOJ]BI ITO3HaHUA B

Bopna. PactBopsl. Mopckast u nipecHas
BOJa. bronornyeckue KuaKocTu

JlaTunk TemrepaTypbl
MJIATAHOBBIN

MaccoBas A0JI1 paCTBOPCHHOI'O
BCUICCTBA, UJIN ITPOUCHTHAA
KOHIOCHTpPANOUs BEUICCTBA B paCTBOPC

JlaTuyrK ONTHYECKOU
MJIOTHOCTHU

Haceiiennpeie W mepechlllieHHbIC
pacTBOPBHI.

[{udpoBoii
MUKPOCKOTI

Paznea 3.
3HAKOMHMMCS ¢ MHPOM

HAHOYACTHI
(8u.)

MonenupoBaHue

Crtpoenue BeuecTBa. Pazmepsl
vacTul. HaHouacTunbl

KomnouaHele CUCTEMBI: IIOYBa, TJIMHA,
MIPUPOJTHBIE BOJBI, BO3YX JIBIM,
MUHEPaJIbI, XJIe0, MOJIOKO, MacJIo,
KpOBb...KoonHbpIe 1 HICTHHHBIC

aCTBOPBI
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MeToasl U cpeacrtBa OMIIMPUICCKOTO
HCCICO0BaHUA

Kaxk cTeneHb M3MeITbYEeHHOCTH BIIASICT
Ha 0OIIyIO IUIOMIAAh
CONPUKACAIOIINXCS YACTHII

HaHO0OOBEKThI U 00YCIOBIEHHOCTh UX
YHHUKAJIBHBIX CBOIICTB PE3KHUM
YBEJIMYCHUEM IUIOMIAAN TTOBEPXHOCTH
JACTHI]

Pa3nen 4.
XUMHA HA CTPaxe
310pOBbsi. (64.)

Mon. Bosronka noga. Mox n3 anteku

«MapranuoBkay. [lepmanranat kanus

AIIXP

[Tepexucs Bogopoaa. CBoiicTBa u
MPUMEHEHUE MEPOKCHIa BOIOPOAa

[TpuGop st
MOJTy4eHHS BOJIOPOIa

ATCTHIICATHITAIIOBAST KUCIIOTA.
ACKOpOHMHOBAs KUCIIOTa

«3eneHka» Wik OpUUTHaHTOBBIN
3eJICHBIN

«MBLI0O YyAEeCHOE»

Jlatunk pH

Pa3pgea S.
XUMHUSA TUIITHA
(54.)

Caxap, kpaxmall, [eJUTI0I03a —
POJCTBEHHUKH TJIFOKO3BI

AJIFOMAHUI: BEJIUKUN U YKACHBIN

YKCyCHasi KUCIIOTa

Jlatuuk pH, natunk
PJIEKTPONPOBOIHOCTH
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«CoJteHad HaIlla >KU3HbY

Bpen HuTpatoB: MU} WK IpaBaa

JlaTunk
AIEKTPONPOBOITHOCTH

11

Pasznen 6.
Padora Han
MpoeKTaMM.

(5u4.)

1. Oman evibopa memvi, nocmano8Ku

yenu, 3a0ay UCCie008aHUs. .

. Oman 6bl08UINCEHUS 2UNOME3DL.

Oman  naamuposanus — nymu
00CMUICEHUS] yernetl
uUcce008amenbCkux (NPoeKmuoulx)
pabom u evlbopa HeoOX00UMO20,
UHCIPYMEHMAapus.

Oman  nposedeHus  yuebHO20
Uccie008aHus. (npoexmuoi
pabomvl) ¢ NPOMENCYMOUHBLM
KOHMPOAEM 3a X000M GbINOJHEHUS
U KoppeKyuetl pe3yibmamos.

. Oman ogopmaeHus,

npeocmasienus (3awumot)
npPoOyKma npoekmHol pabomeol

NTOI'O:

34

18

16

Coepkanue Kypca

I/IHCTPYKTEDK 110 TEXHUKE 0€30IMacCHOCTH IMPOBOAUTCA HA KAXXJIOM 3aHATHUHU IICPC IMIPOBCACHUCM 3KCIICPUMCHTA.

2. BBenenmue
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Beoonoe 3anamue. 3HaKOMCTBO y4alllUXCSl C HOBBIM Y4€OHBIM KypCOM BO BHEYPOUHOU N€ATEIbHOCTH.

Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoxKaACHIE XUMUU KaK HayKd. CBS3b XUMHUHU C MIPAKTUYECKON KUZHBIO

YeJioBeKa.

IIpaxmuuyeckas uacmeo.

Co3aHue Mmo3HaBaTeIbHBIX KPOCCBOPIOB M IPYTUX HHTCPAKTUBHBIX yIpakHeHuit Ha LearningAps.org wiu MyTest.
3. DKkcnepuMeHTAJbHbIE OCHOBBI XMMHUH

Bewecmea. Ilpuemot oopawenusn c eeujecmeamu.

N3yyenue mnpaBusl TEXHUKH OE€30MACHOCTH, MNPEAYNPEXKAAOMMNX U 3ampellarimux 3HakoB. [lepBas momomuis.

[IpoTuBOIIOXKApHBIE CPEICTBA 3AIIUTHI.

3HaKOMCTBO C BELIECTBAMM, BCTPEUAIOLIUMUCS B OBITY: HloJJHasl HAacTOliKa, Melb, aAIIOMUHUHN, COJb, MUIIEBAs COAa,

JUMOHHAsl KUCJIOTa, YKCYCHasl KHCJIOTa, BOJAA, MEAHbIN Kymopoc. OTinuue BEIecTB N0 (U3NYECKUM CBONCTBAM:

arperatHoe COCTOSIHME, LIBET, 3alax, BKYC, pacTBOpUMOCTb. llpaBuia XpaHeHHs BeLIECTB B JabOpaToOpuu.

TokcuyHOCTH BEIIECTB AJISL J)KUBBIX OPraHM3MOB ONPEAENAETCS MX XUMUYECKUMH CBONCTBaMH, UX CIHOCOOHOCTBIO

BCTYIIATh B XUMHUUYECKUE peakuuu. [IposBIeHnsT TOKCUYHBIX BELIECTB y YEJIOBEKA: XUMUUYECKHUI 0XKOT, pa3apakeHue

CJIM3UCTHIX 00OJIOUEK, KaTap AbIXaTelIbHBIX MyTEH, aJUIeprUuecKue peakldd, OCTPbIE NE€PMATUThI, KaHIEPOT€HHOE

JEHUCTBUE, TNOPAXEHUs OPraHOB, BO3MOXKHOCThb JIETalIbHBIX HCX0A0B. IIpaBumna orbOopa BemecTB (TBEpPIBIE,

NOpOIIKOOOpa3Hble, >KUJKHE, BOJHBIE PacTBOPBL, 0c0OO€ BHUMaHHE — paboTa TOJIBKO C MalbIMU O0BbEeMaMu

BEIIIECTB).

Tecm na ocHoBe 3a1anuil u3 oTKpeiToro 6anka ®UIIN (pazgen «MeToabl TO3HAHUS)

Ilpasuna 6e3onacnoii padomot npu npoeedenuu Ikcnepumenma. Texnuka nadopamopuvix paoom.

14



3HAKOMCTBO ¢ JIaOOpPaTOpPHBIM OOOPYJOBAHHUEM: CTEKJSIHHAS MOcCyJa (XUMHYECKHE CTaKaHbl, KOJOBI, BOPOHKH,
JENUTEIbHbIE BOPOHKH, MEPHAsl MOCY/Aa), BEChl, IUTATUBBI Il IPOOUPOK U MPUOOPOB, HAarpeBaTeNIbHBIA TPHOOP-
cnupToBKa, papdopoBas nocyaa (BellapyuBaTeNIbHbIE YAIIKH, TUIJIH, CTYIKH, IINATENN) U JIp.

be3omacHass pabota co cTekiioM, NpoOKamu (AEMOHCTpalusi PEe3KH CTEKISAHHBIX TPYOOK, MX HarpeBaHus IS
U3MEeHEeHHs (OPMBbI).

IIpaxmuueckas uacmeo.

CoOopka npubopa nnst mosnydyeHust ra3oB. IIpoBepka Ha repMETHYHOCTh. 3aKpeIuleHHe ero Ha mrTatuBe. PucyHok
npubopa npu nomoIu Tpadapera.

Haczpesamenvnvie npubdopuoi.

CrnuproBka. ["azoBas ropenka. [Inutka. Bonsnas 6ans. Ha3nauenue HarpeBaTeabHbIX IPUOOPOB.

N3y4eHne CnUpTOBKU: COCTABHBIE YaCTU U UX (PYHKIIMSL.

["oprouee TOIIMBO I CIIUPTOBOK: ATHIOBBIA cupT. OCOOEHHOCTH peakluu TOPEHHUs: BbIIEJICHUE TEIIa U CBETA.
Cyxoe roprouee

[IpaBuna HarpeBaHus NPOOHMPOK C BOJHBIMH pacTBOpaMu (IIpeABapUTENIbHBIA IMPOTrpeB BCEH MMOBEPXHOCTH,
00s13aTENbHBIN HAKIIOH MPOOUPKH, OTBEPCTUE TPOOUPKHU «OT CeOs1», 3aKpeIUICHUE AepKaTesst MPOOUPKH).
Hcnosb30BaHue TUTIIEH IPpU MPOKANMBaHUU BenlecTB. HazHaueHue onepanuy npoKaJIvBaHUs.

IIpakxmuueckas yacme.

N3yuenne miamenn. PucyHok riamenu.

C6opka npubopa A BbIIAPUBAHUS CONM (KOJBIO HA IITATHB, BhIMIApMBATEIbHAS Yalllka, BOAHBIA PacTBOp COJIH,

cnupToBKa). Pucynok nmpubdopa npu nomoinu tpadapera.

15



Yucmuole geuwecmea, ocooo uucmote seujecmea. Ilpumecu. Cmecu. CriocoObl OUUCTKHU BEIIECTB OT IMPHUMECEN U
pasaenenust cmeceil. @uubrpoBanue. Ileperonka. Kpucrammmzamusa. Paznenenne ¢ NOMOIIBIO  MarHura,
NEIIUTEIIBHON BOPOHKHU

IIpakmuueckas uwacmo.

1 BapuaHT: cMeCh peyHOro MecKa U caxapa.

2 BapUaHT: CMECh PEUHOTO MecKa U MOBAPEHHOU COJH.

CocTaBuTh CcXeMy MOCIEAOBATENILHOCTU oOlepanuuil (pacTBopeHue, (uiabTpoBaHue, BblapuBaHue). CpaBHUTH U
o0CyIMTh pe3yNbTaThl JIBYX BapuaHToB. OOpaTWTh BHMMaHHE Ha CMECh caxapa M mecka (y HEKOTOPBIX YalllKu
NOKPBUINCh KOPUYHEBOW MAaccoi), Ha BaXXHOCTb YCJIOBUM MPOBEACHUS HKCIEPUMEHTA, B JaHHOM CJydae Ha
CBOEBPEMEHHOE MPEKpAIIEHUE HarpeBa.

Memoovl noznanusa ¢ ecmecmeoIHaHuu.

HaGmonenue. DxcniepumeHT. MoenupoBaHue.

YcnoBus npoBeieHUs HAOMIOAEHNUS KaK OCHOBHOI'O METOJ1a MO3HAHUSI. MBICIUTEIbHBIA U PeaIbHbIN dKCIIEPUMEHT.
VYHuBepcanbHble 3HAaHUS YeTI0BEYECTBA HA OCHOBE HaOMoAeHNs. DU3NYecKrue U XUMUYECKUE SIBJICHUS.
lIpakmuueckas uwacme.

BbpoyHoBckoe nBmkeHHE O] MHUKpockonmoM. OOHapyKeHHE JXKHMpa B ceMeHaxX mojcojiHeyHuKa. OOHapyKeHue
Kpaxmana B kaprodene. OOHapyKeHUE YIICKUCIOrO ra3a B BBbIABIXaeMOM Bo3ayxe. JloOaBieHne TUMOHHOM

KHCIOTHI B 4ail. OdopmiieHne padoThlI.

Ha3Banwne omnbiTa Kak BeImosHsm Yrto nabmromann
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OO6paTuTh BHUMaHHE Ha MPAKTHUUECKUE 3aJaHUs MPOIUIBIX 3aHATUM. AKIEHTHPOBAaTh, YTO METOJ| HAOJIIOACHUS —
OCHOBHOW METOJ{ II03HAHMS.

Booa. Pacmeopwvl. Mopckasa u npecnaa eooa. buonozuueckue »ncuokocmu. KpoBb, nuMda, KICTOUHBIA COK.
DKOJIOTMYECKHE TMPOOJIEMbI BOJBI. DJIEKTPOMPOBOJHOCTh KaK CBOWCTBO PAaCTBOPOB JJIEKTPOJUTOB (TIpaBUiIa
0€30MacHOCTH € NEKTPONprUdopamu).

IIpakmuueckas uwacmo.

OmnpeneneHue € MOMOIIBIO BJIEKTPONPOBOJHOCTH PACTBOPOB: B KAKOM XHUMHUYECKOM CTaKaHE HaXOJUTCS
JYMCTUIUIMPOBaHHAasi Boja. J[aHbl Tpu pacTBopa: pacTBOp MOBAPEHHOM COJIM, PacTBOp caxapa, NUCTUIUIMPOBAHHAs

Boaa. OdopmieHne paboTHI.

HazBanue pactBopa Uro HabmrogaeM (3aropaercs JiaMIodka

WJIU HET)

Kak pacrno3nate: B KakoM CTakaHe€ — JUCTWUIMPOBaHHAas BOoJa W pacTBOp caxapa. JloJKHBI MpEeIoKWTH JBa
croco0a: OpraHoJeNTUYCCKU U BhITIApUBAHUE.

[IpoexT «3roToBieHHE CaMOEIHHOTO MPUOOPA AJIS UCCIETOBAHUS SICKTPOIIPOBOTHOCTH PACTBOPOBY

Maccoeas 001a pacmeopennozo eeuiecmea, Uiy NPOYEHMHAA KOHUEHMPauus éeuiecmea 6 pacmaeope.
B3semuBanue. PaznoBecsl. HaBecka. MepHas nocyna (MepHbI€ CTaKaHbl, KOJIObI, IATUHIIPHI).

lIpaxmuueckas yacme.

[Tpurorosiienne pacTBOPOB MOBAPEHHOM COJIM 33 IaHHOM KOHILICHTPALIMH.
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[IpuroToBneHue MWUIy4Yero HANMUTKA U3 MUILIEBOW COJAbI, JUMOHHON KHUCJIOTHI, caxapa U acKOPOMHOBOM KHCIOTBHI:
KaKJash TIpynna oOIpeAenseT KOJUYECTBO BELIECTB Ha CcBoe YycMoTpeHue. CpaBHeHHE U OOCYXKIECHHE
MPUTOTOBJICHHBIX HAMHUTKOB C T.3p. BKyca, (UKcauuu HaOmogaemMbiX 3Q(EeKTOB, pacyeTOB WUJIM BBINOJHEHUS «HA
IJ1a30K», DKCIEPUMEHTAIbHON KYJIbTYPBHI.
Hacvlujennoie u nepecovlujeHHble pAcmeopbl.
Memoouka evipawuganusn kpucmainnos. Monokpucraini. Kpucramnuyeckue apy3sl. UTo Takoe «3aTpaBKay.
JleMoHcTpanus NEpECHILIEHHOr0 pacTBOpa alieTaTa HaTpHsl.
IIpakmuueckas uwacmo.
[IpuroroBiieHHE HACBIIIEHHBIX M TNEPECHIMIEHHBIX PAcTBOPOB. I[IpUroTOBIEHME BOJHBIX PACTBOPOB MEIHOIO
KyIiopoca, XJOpHa HaTpHsl, caxapo3bl JIs BbIPAIIMBAHUSA KPUCTAJUIOB. BhlpallliBaHME KpHCTALUIOB M3 PacTBOpa
KaMEHHOM COJIM U MOJMPOBAHHOM COJIM: €CTh JIK pa3Hula. [louemy 1isl BeIpalMBaHUsI KPUCTAJUIOB KAMEHHAs COJIb
nydiie, 4em nogupoBaHHad. [lodydeHne OKpalleHHbIX KPUCTAJUIOB COJU C MCIOJIb30BAaHUEM IUIIEBBIX KPACUTEIEH.
BrlpaniuBanue KpucTaaaioB MEIHOIO Kylopoca U3 BOJAHO-CIIMPTOBBIX PACTBOPOB.

4. 3HaKOMHMMCS ¢ MEPOM HAHOYACTHI
Mooenupoeanue. Monenn B ecTtecTBO3HAHHH (TJI00YC, KapThl, (PU3NYECKUE MOJIENH, OMOIIOTHMUYECKHE MYJISIKU,
KpUCTAJUINYECKHE pelieTKn). Moienu aToOMOB U MOJIEKYJT B XUMUMU.
IIpakmuueckas uwacme.
N3roroBnenue Moaeneit MoJeKyI U3 MOAPYUYHBIX cpeacTB. PaboTa BooOpakeHus.

Cmpoenue eewgecmea. Pazmepot uacmuy. Hanouacmuupt.
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IIpoexmnas 3aoaua Ne 1. Kak y3HaTh MpUMEpHBIC pa3Mepbl BUTAMUHHOTO Apaxke «YHACBUT», «PeBUTY», yITaKOBKU
KOTOPBIX PacIOJIOKECHBI Y Bac Ha CTOJaX, He OTKPhIBasi 0aHOUYECK.

IIpoexmnas 3a0aua Ne 2. Y Bac Ha cTojax HaXxoJIATCAd MEPHBIM HUIMHJP, KOJ0a ¢ BOJAON, BECHl PHIYaKHOIO THUIMA C
HaOOpoM pa3HoOBecoB. [IpemToxkuTe CHOCOOBI OMNMpEACICHUS pa3MepoOB MOJIGKYJT BOJABI (MPAKTHYECKUH U
TEOPETUUYECKUIA).

Bonpoc: OTHOCUTCS T MOJIEKYJIa BOJbI K HaHOYacTHIIaM? [loueMy BUPYChI Ha3bIBaIOT HAHOPOOOTAMU?
Konnouonsie cucmemvl: nouea, 2niumna, npupoonvie 600vl, 6030yX OblM, MUHEPAIbl, X1€0, MOJI0KO, MACI0,
Kpoeb...Konnouonwvie u ucmunnsie pacmeopul. Onrnyeckue cBoictpa: «3¢pext Tungansy, «IBiIeHue UCKPAITUXCS
cnoeB». Komnouaneie yacTuilbl U UX pa3Mmepsl. Jxcnepumenmanvhas 3adaua Ne 1. Ha cromax: nmazepHas ykaska H
Ja3epHbIi (POHAPUK C KPACHBIM JIY4OM, J1Ba XMMHUYECKUX CTaKaHa: B OJIHOM 3aBapeHHBIN MAKETUK 4as, B IPYrOM —
yuctas Boja. [Ipomyctute nyd nazepHoro (oHapuka depe3 crakaHbl. B kakoM cTakaHe, Mo-BallleMy MHEHHIO,
HaXOAMTCS KoJUTouaHas cuctema? Ha uemM oCHOBBIBAETCS Ballle MpeInoioxeHue?

Oxcnepumenmanvias 3aoaua Ne 2. Bam Beigansl pactBopsl arerata cBuHima Pb(CH3COO); u momuaa kamus Kl,
ITaTUB C MPOOUPKAMH, CIIUPTOBAs Topelika, MpoOupkoaepkarenb. B mpobOupky Hanedte 2 mia pactBopa Ki
(BeicOoTON 2 cM) m 3areM mpmieiite 2 ma pactBopa Pb(CH3COO), . Obpasyercs xkenTvlii ocamok. Harpeiite
MPOOUPKY 0 PACTBOPEHUS OCaJKa. 3aTeM OXJIAIUTE MPOOUPKY OKOJO 2-3 MHUH M TIOMEIIAaeM B COCYJ C XOJIOJHOM
neasHOM Boqoi. Uto HabmrogaeTe? UTo MPOUCXOAUT MPU BCTPSIXUBAHUU TTPOOUPKHU?

Wtak, BBl TOJBKO YTO OOHAPYXKWJIM pPA3INUAE MEXKIy MCTHHHBIMUA PAaCTBOPAMH M KOJUIOMIHBIMH pacTBOpamu. B
MOCJICTHUX BBl HAOMIOMANU MposiBlieHne ontudeckux dhdexton: «pdext Tungans» (9kcm. 3axa. Nel) u «sBrneHue

HCKPAIIUXCS CI0eBy» (IKcM. 3a1.Ne2).
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Bonpoc: Kak 1oka3aTe, 4T0 MBUIbHBIN pacTBOp ABIAETCs KoutonaHou cuctreMoi? (Ilo paccestHuio cBeta B pacTBOpe
-konyc Tunnans).

UYTO NpOUCXOJUT €Clid B MBUIbHBIN pacTBOp 100aBUTH MoBapeHHYI0 coiyib? (IIpo3pauHblil mpexae pacTBOp pe3Ko
MyTHEET, 00pa3yrTCs KPYIMHbBIEC XJIOMbs). 3HAKOMCTBO C SIBICHUSAMH KOAryJIsIIMU U BbICATUBAHMUS.

IIpoexmuas 3aoaua Ne 1.]Ipa ydyeHUKa MPUTOTOBUIIM CMECh U3 PACTUTENILHOIO Maciia U BOABI: 100aBUB MOJIOBUHY
yaitHo# joxkku macia B 200 M Bojbl. OWH W3 HUX YTBEPKJAET, UTO IMOJTYyYEHHAs] CMECh SIBJISIETCS KOJUTOUIHBIM
pacTBopoMm, a apyroi 3to orpuriaet. Kro mpaB? CBoil 0TBET WILITIOCTPUPYHUTE CHUMKAMH Ha MOOUJILHOM TesedoHe.
(ITpaBbl 00a yuenuka. Bce 3aBUCUT OT OCOOEHHOCTEHW MpuUroToBieHUs cMecu. Eciaum mpocTo pa3memiath Macio B
BOJIe, TO KOHyC TuHaans He HaOmoxaercs. Ecnu e akTUBHO B30aNThIBaTh CMECh B T€UEHHE HEKOTOPOTO BPEMEHH,
TO CMECh MYTHEET M B TAaKOM pPACTBOPE XOPOLIO BHUIEH KOHYC PACCESIHHOIO CBETa, TO €CTh MOSBISIOTCS
MEJIKOIMCTIEPCHBIE YaCTHUIIbI KaleJIeK Macya).

BbiBOA: KOJUIOMIHBIE pPAacTBOPHI MOKHO OOHApYXHUTh IO ONTHYECKOMY TecTy « ekt Tunmans», KOTOpbIi
0OHapy’KHUBAETCs, €CIIN KOJUIOUAHBIC YACTHUIIHI HE MPEBBIMIAIOT TUANa30H HAHOPA3MEPOB.

Memoowt u cpedcmea IMRUPUUECKO20 UCCTICO0BAHUA.

Ha mpeapinymux 3aHsSTUSAX Bbl BBINOJNHSIM 3KCIIEPUMEHTANIbHBIE U MPOEKTHbIE 3adaun. Kak Bbl qymaeTe, Kakue
METObl KCCIIEIOBAHUS BBl UCIIOJIH30BAIIN?

1. Ha6monenue. 2. Dxkcnepument. 3. M3mepenne. 4. CpaBHeHUE

BcnomuauTe 3aganus, NpoCMOTPUTE CBOU 3alMUCH U TPOKOMMEHTUPYHUTE UX C TOUKU 3PEHUSI UCIOJIb30BAHHBIX

METOJI0B UccieAoBaHusA. UeM Bbl OJIb30BAIUCH, YTOOBI PEIIUThH OCTABIECHHYIO MEpE]l BaMU MPoOIeMy.

20



lIpoexmnas 3a0aua Ne 1. Haitnute, yemy paBHa IUIOTHOCTh aTIOMUHUEBOU (OJIBIY U METHOW WIIA CTAJIbHOU
0OJBaHKH HEMPABWILHON (hOPMBI, KOTOPHIC JIEKAT HA BalluX cToyax. Vet oocyxaeHue.

JIOMKHBI TIPEIOKUTH TIJIaH PEIICHHS dTOW 3a71a4M, ONPEACIUTh KaKhue HE0OXO UMbl U3MEPUTEIbHBIC TTPHOOPHI TS
pELIEHUs ATOU 3a1a4H.

CpaBHUTP HalJICHHOE 3HAYCHHE TUIOTHOCTH ATIOMUHHUS, MEJIU WM CTAJTU CO CIIPABOYHOUN BEIIMUNHOM.

Kak cmenensv uzmenvuennocmu eausem Ha oouyro naouiads conpukacarwuuxca ywacmuy. OObEMHBIE B3PbIBbI
Ha MYKOMOJIBHOM 3aBOJI€, JIPEBECHO-CTPY)KCUHOM MpeAnpusTuu. lloyemy HeENb3s HCIOJIb30BaTh OCH3WH IS
po3kura IpoB. BCMOMHHTH «4TO TaKOE IJIOMIAJbY, «CAMHHUIIBI U3MEPECHHUS TLTOIIA TN,

Ilpoexmnas 3a0aua Ne 1. 'Y Bac Ha cTojax HaxonsaTcs Ju0Oo kKyouk PyOuka, mubOo majeHbKas ymakoBKa caxapa-
paduHana. Haliagure miomanp menoro Kyouka v o0IIyro IIomaas 9 Maiblx KyOUKOB, U3 KOTOPBIX COCTOUT OOJIBIION
KyOMK; WS LIEJION YMaKOBKU caxapa M OOIIYyIO IJIONIa b BCEX KyCOUKOB caxapa B ymakoBke. CpaBHUTE 3HAYEHUS
TUTOMIA/IM 11eJI0H GUTYpBI U CyMMapHOH Tuiomaan ee yacteil? Kakyro 3akoHOMEPHOCTh Mbl MOKE€M HaOJI0aTh?
Hanooovexkmol u 00ycnogieHHOCMb UX YHUKAIbHBIX CE0UCHE PEe3KUM yeeauueHuem Hnaouiaou noeepxHocmu
yacmuy. HAHOYACTHUIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPWUKH, JECHIPUMEPHI, IICOJUTHI,
KBaHTOBBIC TOYKH.

IIpoexmnas 3a0aua Ne 2. YXo nocst umeeT juyiuHy 12-13 mm, a yactuma maraetuta Fe304 — 20 am. YBennubTe uX B
1 mummapn pa3. C kakuMu 00bEKTaMU BhI Temeph Oynere ux cpaBHuUBaTh? Kakue ¢uznueckune BEIUUUHBI
M3MEHSIOTCS TTPY M3MEHEHUHU JTUHEHHBIX Pa3MepoB?

IIpoexmnas 3a0aua Ne 3. Ckonbpko nmuctoB Oymaru A4 Boiiner B ctakan oobemom 100 mn?
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Kaxxnoil rpynne BbliaHbl TUCTHl OyMaru A4 u xumudeckue ctakanbl oo0beMoM 100 mi. Kaxxaas rpynna vier oTBeT
Ha 3TOT BOMPOC.

[Ipennaraem nomotiilb: COMHUTE JUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOIIUIO B OJMH CTaKaH?

Haiinnte nnomane oraenbHoro jaucta A4 u momaab NOBEPXHOCTH XMMHUYECKOro cTakaHa. Haiinure cymMmapHyro
JI0IA]Ib KOMKOB OyMaru, HaXOJAIUXCS B CTaKaHe?

JlenatoT BBIBOJI: OHA OKa3aiach 3HAUYUTEIBbHO OOJIBIIIE IO ITOBEPXHOCTH CTaKaHa.

Kakum oOpazom MbI yBETUUMIIN CYMMAapHYIO TUIOIIA b MOBEpXHOCTH Oymaru? (Y MeHbIIeHHEM 00beMa OJHOTO
JIUCTA)

Hanoob6vekmot u 00ycio61eHHOCMb UX YHUKATbHBIX CEOUCME PE3KUM YBeIUUEHUEM NI0UWA0U NOBEPXHOCHU
yacmuy. HAHOYACTUIIBI, HAHOIUICHKH, HAHOBOJOKHA, HAHOTPYOKHM, HAHOIIAPWUKHU, JCHIPUMEPHI, IICOJIUTHI,
KBAaHTOBBIE TOYKH.

lIpoexmnas 3adaua Ne 4. Haiinute 1iomanb cBOSH 4epenmHol KOpOOKH M CPpaBHUTE €€ C IUIOMIAIbI0 TTOBEPXHOCTH
OOJBIINX HONYIIAPUIi M YepemHoii Kopooku, eciu S(kopa 6.11.) = 2500 cm? . S(u.k)=4nr?/2, roe r=C/2m.

OOBsicHeHHE: OOBIIAs ILIOMIAAb OOIBIITUX MOJYIIAPUA 00BICHICTCS HATMYUEM MHOTOYHMCICHHBIX CKIIAJIOK.
Oxcnepumenmanvuas 3adava. Ha cTonax HaxonsATcs CTallbHAas KHOIIKA, JKENE3HbI TIBO3/b, KYyCOUEK MEIHOM
MIPOBOJIOKHU, MEHAsI CKpEIKa, TpaHyJIbl aIFOMUHHS U IIUHKA, ITAaTUB ¢ NMpoOUpKaMu, coisHas kucioTa. [lomecture
MPEJIOKEHHBIE TeJla Ha JTHO MPOOHPOK U T0OABHTE 3aTEM COJISIHYIO KHCIOTY (BBICOTA CTOJI0A JKUIKOCTH MPUMEPHO
1,5¢cm).

OnummuTe, YTO BBl HaOJMIOJAeTE B KaXIOW M3 MPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXUMHUYECKUAM PSIAOM HAIPSKEHUN METAJIOB.
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HasBanue o0beKkTa HazBanue Yro wadbnrogaem | Jlesee uinu

MeTajia, u3 npaBee

KOTOPOTO OTHOCHUTEJIBHO

clielaH OOBEKT H» B 31/xum
psaay

BriBOZI: ¢ KMCITOTOM B3aUMOJEHUCTBYIOT METALIBL: . .........
C KMCJIOTOW HE B3aUMOJICHCTBYIOT METAILIBI: ........
- 3aganue no yueOHnky M.A. AxmMeroBa: 03HaKOMbTECh C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJKHYJIUCH MpOTUBOpeuneM? Meab U cepedpo B HAHOCOCTOSIHUSIX CIIOCOOHBI B3aUMOJIEHCTBOBATH C
KHUCJIOTaMHU. YBEJIMYEHHE TUIOMAAM MMOBEPXHOCTH PEATHPYIOLIMX YACTHUIL BIUSET HE TOJBKO HAa CKOPOCTh PEAKLUU
(o6BemMHBIE B3pBIBBI), HO U Ha XapaKTep XUMUYECKUX CBOMCTB.
[IpoekTt «B nmouckax KOJUIOUIHBIX PAaCTBOPOB)
5. XMMHS HA CTPaKe 310POBbSI.

Hoo. Boszonka iiooa. Hoo us anmexu.
lIpakmuueckas ywacme.
W3roToBiieHne MOe MOJIEKYJIBI of1a. DIeKTpoHHas1, Tpadudueckas popmMyna ioaa
[TpoekT «O0HapykeHHne Kpaxmaia B IPOAYKTaX MATAHUS.

«Mapzanyoeka»n. llepmanzanam kanua. Maprasen 1 €ero CTeeHU OKUCIICHUS

Hpakmuuecmﬂ yacmeo.
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Omnpenenenne MaccoBOM J10JIM KUCIOPO/1a B MOJIEKYJIE IEpMaHTaHaTa KaJus.

PacueT oTHOCUTENBHON NIIOTHOCTH KUCIOPOAA MO BO3IYXY.

CoOopxka npubopa JJ1s TOTydeHUs KUCIOpOAa METOJ0M BBITECHEHHUS BO3AyXa.

DKcnepuMeHT: cOopka mpubopa s pa3ioxKeHus nepMaHranara kanusa. KauectBeHHast peakiusi Ha KHUCIOPO 1.

[{BeTHBIC peakIuy ¢ IepMaHTaHATOM Kajus (Harp., IepMaHraHaT Kajius U CyabQuT HATpHs, 1p.)

Ilepekuce 6o0opooda. Ceoiicmea u npumenenue nepokcuoa 6000pooa. CTeneHb OKUCICHUS KUCIOPO1a B MOJIEKYJIE
MEepPOKCHUIa BOJIOPOAA.

Peakius paznoxeHus nepokcujia Bogoposia. Kak mpoBectu 3KCriepuMeHT.

Karanuzatopsl. Oxcun mapranna (1V), dbepMeHT katanaza — KaTanu3aTopbl PEaKIUU Pa3IOKCHHUS.

IIpaxmuueckas uacmeo.

Oxcun mapranna (1V): HanrcaTs GOpMyITy BEIIECTBA U ONPEICIIUTh CTEIICHb OKUCIICHHSL.

Tpu npobupkH, B KaXKI0H HAXOJUTCS HECKOJIBKO MJI allTEYHOM MepeKucH Boaopoaa. Bo BTOpyo U TpeThio MpOOUPKH

MMOMECTHUTE COOTBETCTBEHHO OKcu Maprania (IV) (Ha koHumKke mmaTens) ¥ CBeXeHATEPThIN KapTodesb (Ha KOHIHKE

HITIATEeJIs ).

Homep npobupku | Uto nobaBuiu UYro Habmomaem

Hamucate ypaBHEHHE peakiny ¢ 0003HAYCHHUSIMU YCIIOBUH €€ IPOTEKAHMUS.
[Tpoucxomut nu peaknust B nepBoil mpodbupke? [Ipemmoxkure mpubop s MOTydeHUsS BOAOPOJAA MPH Pa3IOKCHUH

IICPOKCHUaa BOAOPOIA.
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Auemuncanuyunogasa kucioma. Ackopounogasa xucaroma. Kucnornocts cpenpl. pH — nHaIuKaTopsl cBOMMHA

pyKamu.

Hpakmuttecmm yacmo.

Onucanne puznueckux cBOMCTB. [IpurotroBiieHre pacTBOPOB

aleTUIICATUIUIOBOA U aCKOPOMHOBOM KHUCIIOT.

HeiicTBue nHANKaTOpoB (PeHondranernna, JaKkMyca 1 METHIIOPAHKa) HA UX PACTBOPBI.

WHIUKATOPBI AneTHIICTAITHITOBAs AckopOMHOBasI KHCIIOTA
KHCIIOTa

®denondranens

Jlakmyc

METHIIOpaHX

[IpuroroBnenue oTBapa KpacHoi kamycTel. HaOmionenne u3aMeHeHus 1IBe€Ta OTBapa B Pa3HbIX pacTBopax (yKCycHas,

JIMMOHHAasI, aCKOp6I/IHOBa}I KHCJIOTBI, ITIOBAPCHHAA COJIb, I'a3WUPOBAHHASA BOZA, HaHIaTLIpHLIﬁ CIIpT, nmUuuIIcBasa cola,

pPacTBOp MbLIA U CTUPAIBHOTO MOPOIIKA).

B3anmopelicTBue ackopOMHOBOM KUCIIOTHI C HOoa0M. Bompoc: mis Kakux 1esieil MOYKHO MCIIOJIB30BaTh ATy PEaKIUio?

(nmst 0OHApY)KEHUS ACKOPOMHOBOM KUCIOTHI B IPOAYKTaX MUTAHMUS).

1 pearent 2 peareHr Yro mnabmomaeM Tpu UX
acKOpOMHOBAs 15(V)I B3aMMO/ICVCTBUH

KHUCJIOTa

dusnveckue duznveCcKue

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

..........
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«3enenka» unu opuniuanmosslii 3eyaenstil. 1{BeT nopomkoodpazHoro OpUIMaHTOBOro 3eyeHoro. Ilpaktuueckoe
3HAYEHUE U TOJIyUYCHHUE.
IIpakmuueckas uwacmo.
dusnyeckrue CBOMCTBA OPUIIITUAHTOBOIO 3€JIEHOTO
Kak poxaszaTh MOJIMHHOCTH OPUITMAHTOBOTO 3eyieHoro. I[IpoBeneHue mMociaeq0BaTENbHBIX pEaKIuid B OJIHOU
npoOUpKe C OPWILTMAHTOBBIM 3€JIEHBIM: BHaYasie B MPOOUPKY N00ABUTH KOHIICHTPUPOBAHHOU COJITHOW KUCJIOTHI, a
3atem pactBopa menoun NaOH. Odopmienue paboThl MO CBOEMY YCMOTPEHUIO. 3aTeM OOCYIHTh: Kak
3a(UKCUPOBAIIA PE3yJIbTAThl SKCIIEPUMEHTA (M3MEHEHUE 1[BETA, BBITIAJICHUE 0CAJIKA).
[TpoexT «MO0OKHO JT1 UCTIOTB30BAaTh OPUIITTHAHTOBBIN 3€JICHBIN KaK WHIUKATOP KUCIOTHOCTH CPEJIbI»
«Mbi10 uydecnoe»: X0351CTBEHHOE U TyalIETHOE, )KUJIKOE U TBEPJOE.
IIpakmuueckas uwacmo.
JlelicTBHE JJakMyca Ha pacTBOP MbLIA, PACTBOP CTUPAIBHOTO OPOIIKA
(IOKa3aTenbCTBO MIEIOYHOTO XapaKTepa MOKOIIUX CPeAcTB). M3ydyeHHe 3TUKETOK TBEPJAOTO U KUAKOTO MbLIa
(paznuumue B XMMHYECKOM cocTaBe). PacTBopeHmne Mblia B )KECTKON U AUCTWIUTMPOBaHHOU Boje. Db dext Tunmans.
[IpoekT «Mpu1oBapeHue»

6. XuMus MU

Caxap, Kpaxmai, ueiioyilosa —poOcmeeHHuKu 2JIIOKO3bl.

Uro Takoe nuaber. [ THKeMHYECKHU HHACKC MPOAYKTOB MATAHUS.  XUMHYECKHE TOJICTACTUTENIN U X KOBAPCTRBO.
lIpaxmuueckas yacme.

Ornpenenenue NpoiyKTOB ¢ BBICOKMM TNIMKEMUYECKUM UHIEKCOM (paboTa ¢ Tabnuiieit).
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OmnpenensieM MOACIACTUTENM: acliapTaM, copour .... (Pabora ¢ saTukeTKaMu.

OmnbIT: B3aUMOJICHCTBHE TIIIOKO3bI ¢ rUApokcuaoM Meau (I1), cBeKenpUrOTOBICHHBIM.

UccnenoBanne W3MEHEHHS COJEpkKAHUS TIIOKO3bI B KPOBHU MOCIE cOajaHCUPOBaHHOTO o0ela U TIOCIe
ynotpebaeHus gpactdyaa: KUPUEIIKOB,YUIICOB, CIAJKUX Ta3UPOBAHHBIX HAITUTKOB.

Anromunuii: eeaukuit u yycacustil. 1louemy He cieayeT MOJb30BATHCA aATIOMUHUEBOM mocyon? ConepHUK
kasbius. Octeonopos. MeTamibl KOHCEpBHOUM OaHKHU.

IIpaxmuueckas paboma.

CRoiicTBa amOMUHUS U 00JACTH TMPUMEHEHUS aJIOMUHUS HAa OCHOBAaHHMHU €ro CBOMCTB (moBTOopeHHe). COCTaBUTH
TaOJMILYy, KJIACTEP WA CXEMY.

[IpoBeneHre XUMHUYECKUX PEAKIUi, XapaKTepu3yomux aMm(pOoTepHbIE CBONCTBA COSTUHEHUN aTIOMUHUS.

OmnpiT 1. AfOMUHUI U COJSIHAsI KUCTIOTA.

OmnpiT 2. Xy10pu alrOMUAHHS U THAPOKCHU]I HATPHUS

OmnpbiT 3. ['uapokcua aTtOMUHUS U COJISTHASI KUCIIOTa

OnbIT 4. 'MAPOKCU]T aTFOMUHUS U TUIPOKCHU] HATPHUSA

HasBanue onbita | YUTo HabmomaeM YpaBHEHHE XUMUUECKON PEAKLIUU

BoBom: .............
ITpoekT «Ee BenmnuecTBO — KOHCEpBHAsA OaHKA: SKCTIEPUMEHTAIBLHOE OIPE/ICICHUE METAJLJIOBY.
Ykcycnaa kucnoma. CTonoBblil yKCyC, YKCyCHasl 3CCEHIIUS, JegHasl YKCYCHAs KHUCIIOTa: B YeM pasHuiia. CBOMCTBa

YKCYCHOM KMCJIOTHI U €€ MpuMeHeHne. DU3N0JIOTHYECKOE BO3/IEMCTBUE KUCIOTHI.
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lIpakmuueckas paboma.

CocraBieHne NOHATUIMHON CXEMBI: «UTO 5 3HAI0 00 YKCYCHOU KHUCIIOTe»  (MHAUMBUAYAJIBbHO, JIUOO B TPYIIIE).
Pacuet KoHIIEHTpaIMK KUCJIOTHI TIPU €€ pa30aBICHUHU.

KucnoTHOCTh pacTBOPOB MUILIEBOM COJBI U YKCYCHOM KHUCIIOTHI.

lNamenue nuieBon cobl YKCYCHOM KUCIIOTOW: MTPU3HAKA XUMHUYECKOU

peakiuu (BbIJIeJICHUE ra3a, Pe3Koe yBeIndeHne o0beMa peakiinoHHOU cMecr). [loBTOpuUTh peakiuio raieHus Coabl
C HUCMOJB30BaHUEM WHAUKATOpa (HAmp., OTBapa KPacHOKOYAHHOW KamycTel). JlJis 4ero HeoOXoIuMo ObLIOo
NpUMEHEHUE UHAUKaTopa?

O6paTuTh BHUMaHUE, YTO BBIJICJICHHUE ra3a YaCTO COMPOBOKIACTCS

yBeIU4YeHHEM 00beMa peakImoHHOM cmecu. Kakue Mepsl mpe10CTOpOKHOCTH

HY>KHO COOJTIOZIaTh NP MPOBEICHUN TAKUX PEAKIIUA?

«Conenaa mnawa xcusnv» (NOBapeHHas COJb, IMOTall, IJyTamMar HATpHUA....... riiayoepoBa CoOJIb, MEIHBIN
Kymnopoc...... )

[Tumesas cosa, MUThEBas COJA, KAJIBIIMHUPOBAHHAS COJIa, KAyCTHYECKAas CO/la: OJMHAKOBBIE UJIU Pa3HbIC BEIIECTBA.
KauecTBeHHbIE peaklii B XUMUHU.

IIpakxmuueckas paboma

OrnpenenuTs: Kakoe U3 BellecTB (MUIIEBasl CO/la, KayCTHUECKas COJa, KAIbLIMHUPOBAHHAS COJa) SIBIISIIOTCS COJISIMU
YTOJIBHOM KUCJIOTBI.

Omnpit 1. JleficTBUE HHIMKATOPAMHU.

Ompit 2. [leficTBHe Ha PaCTBOPHI MUIIEBON U KAYCTHIECKOUW COBI YKCYCHOM KHUCTOTHI
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HazBanue onbiTa Yrto HabmIr0maeM BriBona

BeiBOA: ..........

[IpoBeneHre OMBITOB MOJTBEPKIAET, YTO MUIIEBAs COJa, KAIbIIMHUPOBAHHAS COJla — ATO COJU CIa0O0M yrojibHOU
KHUCJIOTBI, @ KAyCTHYECKas COJla — PACTBOPUMOE OCHOBAHUE.

OO06cynuTh, Kak J10Ka3aTh OMBITHBIM ITyTEM, YTO MUILEBAst COJA SBISCTCS KUCJION COJIBIO.

Bpeo numpamoe: mugh unu npagoa. 1lons3a HUTPATOB: BaXKHEUIINE MUHEpalIbHbIE  YIOOpEHHUS KaK MCTOYHUK
azora. KpyroBopor azora. Ilouemy BeHeprHa MYXOJOBKa IMOEIACT HACEKOMBIX (TaK OHAa BOCIIOJHSAET HEJOCTATOK
azora B 0OJIOTUCTHIX MecTax). HuTpaTel B KauecTBe MUIIEBBIX KOHCEpBAaHTOB. Kakue mpeBpaiieHus: MpOUCXOAT C
HUTpATaMu B OpPraHU3Me 4esioBeKa. A30T U €ro CTENEHU OKHUCIICHUS.

llpaxmuueckas yacme.

OrnpenenieHue MacCoOBOM JIOJIM a30Ta B KaJUHHOM, HATPUEBOM M aMMOHMIHOM cenuTpe. BrIBo: Kakoe U3 HUX Oolee
IIEHHOE a30THOE YJ00pCHHE.

[IpoexT «BrnusHuEe a30THBIX YIOOPEHUI Ha POCT Ca)KEHIIEB (hacoIm.

/. Pabora Haa npoekTamm — S 4

6.
7.

Oman 6bl60pa membvl, NOCMAHOBKU YeJll, 3a0a4 UCCIe008aAHUS .

Dman ev106udCeHUs 2UNOMme3sbl.

Oman naanuposanus nymu 0OCMUNCEHUS Yelell UCCIe008ameNbCKUx (NpoeKmHbix) pabom u eblbopa Heobxo0UMo20

UHCIMPYMEHMAaPUs.
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9. Dman nposedenus yuebHO20 ucciedo8anus (NPOeKmMHoOU pabomvl) ¢ NPOMENCYMOUHbIM — KOHMPOAEM 3d XOOOM
BbINOJHEHUSL U KOPPEKYUell pe3y1bmamoa.

10.9man oghopmnenus, npeocmasnenus (3awumsot) npooOykma npoexmuou pabomaol

Chucok HCITOJB3VEMbBIX UCTOYHUKOB

Cnmncoxk OCHOBHOM JIMTEpPATYypPbI:
1. Xumuueckast sanuknoneaus. T 1. M., 1988 r.
2.Kykymikun FO.H. «Xumust Bokpyr Hacy, M. Beicmas mkoina, 2018 r..
3. B.W. Ky3nenoB «XuMusi Ha TOpore HOBOTO ThICSAUYETIETHs», «Xumus B mkose» Ne 1, 2017..
Cnmcok JUTepaTypbl IS YUYHTEJs:
1. O.C.T'abpuensn, I'.T". JIsicoBa «HacronbpHast kHura yuurtens xumumny». , Ipoda, 2017.
2. Amux6eposa JI.IO. 3anumarensHas xumusa. Kaura nis ygamuxcs, yauteneit u poaureneit. M.: ACT-TTPECC, 2017,
3. AxmeroB M. A., 3opona E.IO. O6y4yeHne xuMuu Kak MpoIEecc pa3BUTHUS
4. JlazapeB B. C. IlpoekTHass nesTeabHOCTh B IIKOJE: HEUCIONb3yemble Bo3MokHocTtu [Texcr]/ Jlazapes B. C.
//Bomipocsr o6pazoBanus. — 2015.- Ne 3.-C. 292-307.
5. Bopownto A. IIpoekTHas 3amaya [DnekTpoHHbId pecype] / Bopormos A. - XKypran «Havanbnas mkoma».- 2007.- No

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

30


http://nsc.1september.ru/article.php?id=200700608

6. Beenenne B HanotexHonoruu. Xumusa [Tekcr]/ yueOHoe mocobue mns ydamuxcs 10 — 11 kimaccoB/ moa penaxkuuei

AxmeroBa M.A. - CII6: obpa3oBaTenbHblii LEeHTp «Yuactue», OOpaszoBarenbHble npoektsl, 2011 — 108 c. (cepus

Hanomikomna)
Ipunoxenue Nel
1
KpurepunanbHas Taduua oleHKH MPOEKTA
Kpurepuit Bba3oBeIii ypoBeHb [ToBbIIEHHBI YpOBEHB
1 Gan 2 Gamna 3 bamna 4 Gama 5 Gannos 6 GannoB 7 6annoB 8 bannoB
« = Yuenuk Yuenuk YueHuk onucan | YyeHUK Yuenuk Yuenuk Yuenuk YueHuk
MOATBEP NI 00BSICHUI CUTYaLUIO U 000CHOBAJ npoaHaiu3upo | HasBall chopmyHMpoBa | ykazai
= IOHUMAaHHE IPUYUHBL, 110 yKazaJl CBOU UJIEANbHYIO BaJI cuTyanuio | HEKOTOPBIC 7 npolieMy Ha | HEKOTOpBbIE
= IPHAYHHBI
= poOIEeMBI, KOTOpPBIM OH HaMepeHHs (>xemaemyro) 1 Ha3BaJl P OCHOBE MIOCTIEICTBHSA
— CYILIECTBOBAaH
= Z copMyaHpoBaH | MPUCTYIHI K CHTyalus HPOTHUBOpEUHE Him JETaJIbHOTO CYILIECTBOBA
z z = 2 HOW yduTenem PELICHUIO MEXIy npoGIeMbl aHanu3a HUSA
e = (5} '8 v ;
., = E S | 5 § poOIeMBI, MJIEANBHOW U | copMymupoB | CHTyaluu U | IpoOIIeMBI
E 3 E B & - copmymupoBaHH peanbHOi AHHO ¢ NpHBEJT aHAJIU3
g £ 2 = - o = MIOMOLIBIO
g g g E o g Ol yunTeneMm cUTyanuen pUYHH ee
S g ¢ | = = YIUTEIA CyIIIECTBOBAHU
S o 9 5] =
S = = 2| Q q
E 5 & o o =]
O o E & ~ =

! Tannas cucrema oneHupanus, npunaTas 8 MOY Hopoynbsnosckas CII Ne 2, cocTaBleHa COrJIaCHO METOAMYECKUM PEKOMeHAausIM u3 cobopHuka @ummana W.C., Tony6

I'.b., Ilepensirunoii E.A. «Ilopsmox popmupoBanms pasaena «Crucrema OICHKH JOCTIDKEHUS INTAHUPYEMBIX PE3yIhTaTOB OCBOSHHS OCHOBHOM 00pa30BaTEIIbHON MPOTrpaMMEbI

OCHOBHOTO ob11ero oobpasoBanus». — Camapa. 2012.
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Vuenuk VYuenuk ¢ VYuenuk Yuenuk Yuenuk Yuenuk Yuenuk Vuenuk
TOATBEPAMIT TIOMOIIIB O chopMyupoBan | CPOPMYITUPOBA | TIPEATONKILT 000CHOBaJ TIPSO T TIPEIUTOK T
TMOHUMaHHe YUUTENSA 3aja4m, JI LIENTb TIPOSKTa | CcImocod JIOCTHJKUMOCT | BO3MOYKHBIE CTPaTEruio
1IeJIK ¥ 3a/1a4 chopMyITIpOBaT aJICKBaTHBI 1) | HA OCHOBaHUU yOeauThCs B b LIEJH U CITOCOOBI JIOCTHXKEHUS

2 TPOEKTA, 3aJ1auH, MIPOEKTA, MPOOJIEMEI, JIOCTHDKCHUN Ha3BaJl PUCKU | PEIICHUS LM Ha

= c(OPMYITUPOBAH | COOTBETCTBYIOIIM | OIMpEIeIICHHON chopmynupoBa | Ien TIPOOIEMBI OCHOBE

§ HBIX YYUTEIIEM € 1eJIM TIPOeKTa COBMECTHO C HHOH aHaJM3a

% y4UTEIEM COBMECTHO C aJbTePHATHB

é yuMTEsIEM bl
ITocne [Tocne YueHuk VYyeHuk ykazan | Y4eHHK Yyenuk Yyenuk Yyenuk
3aBePIICHUS 3aBePIICHUS BBICTPOUI B BpeMms, 3a(KCUPOBAT | CIUIAHUPOBAT | MPEIIOMKHUIT 000CcHOBa
MPOEKTA YYEHHUK | MPOEKTA YUECHHUK XPOHOJIOTHYECK | HEOOX0AUMOe pe3ynbpTaThl TEKYILIUH JIEUCTBUS HEeo0XoIuM
pacckazail, 4To onucan oM JUISL TEKyLIEro KOHTPOJIb C (arm) B ISCERINE
OBLJIO CAETAHO B | TIOCIIEIOBATENRHO | MOCIEHOBATENb | BBHIMOIHEHHUS KOHTPOJIA 32 y4eToM COOTBETCTBHHM C | peau3aluu
x07ie PaboTHI CTb U HOCTH copMynupoBa | COOTBETCTBHE | crielU]pUKH 3aJla4yaMu 1 IPOEKTa

o HaJ MPOEKTOM B3aUMOCBS3b copMyIIMpOBaH | HHBIX M JIEATENIBHOCTH | Ha3Ball pecypcehl

% MPEANPHHITHIX HBIC COBMECTHO | COBMECTHO C JIeSTENBHOCTH | (I1aroB) HEKOTOpHIE

é JICHACTBHI c y:{I/ITeHeM y‘{I:ITeHeIt/I IUTaHy HEO0XOIUMBIE

= JICHCTBUS JICHCTBHI pecypcesl

IC:é (arm) (aroB)

m ITocne Ha »rame Yuennk YueHuk ykazan, | Y4eHHK VYuennk VYuennk Yuennk

§ 3aBepIICHUS TUTaHUPOBAHHUS JIeTaJIbHO KakuM 00pa3oM | ommcal 000CHOBaHO chopMynupoBa | CIIAHUPOBA

E MPOEKTa YICHUK | YICHHK OIHCAll onucail OH IUIaHUPYET XapaKTepUCTH | Ha3Bal I I

5 onucan MIPOIYKT, XapaKTEepPUCTHK | WCIONb30BaTh KU TIPOMYKTa, | MOTEHIMAJIbH | PEKOMEHIALWH | MPOABIKEHU

S IOy YCHHBIN KOTOPBIi U TIPOAYKTa, MPOIYKT C y4eToM BIX o € WIN yKa3al

% MIPOAYKT TIpeIoIaraer BayKHBIC JIJIS €TO 3apaHee MoTpeOHuTeNe | WCIONB30BAHU | TPAHUIIBI

8 E TTOTTyIHTh HCIIOJIb30BaHUS 3aJJaHHBIX 1 ¥ obacTu 0 HCIIOIb30Ba

E; % KPUTEPHEB WCIIONB30BaH | MOTYyYEHHOTO HUSA

% E OIICHKHU 1S IPOAYKTA MIPOIYKTa MIPOIYKTa

l% § MPOIYKTa IPYTUMHU
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Pa6ota ¢ undopmarrueit

VY4enuk VYyenuk Yyenuk VY4eHuk ykaszan, | YdeHuk VYuenuk Yuenuk npu VY4enuk
yKa3blBa€T  Ha | YKa3bIBA€eT Ha BBIIEIIII U3 Kakast CaMOCTOSTENb | opraHn3oBayn | IUIAHUPOBAHUU | camMOCTOSTEN
OTCYTCTBUE OTCYTCTBHUE 0003HAUEHHBIX | UH(OPMAIWS 10 | HO Ha3BaJl HIOUCK paborbr BHO U
. BBIJIETIHII
nH}popManum, KOHKPETHOH yUHUTEeNneM TOMY WITH BUJIBI nHpopmanuu A apryMeHTHD
BOITPOCEI, IO
BO BpeMsi | HHpOpMaIHU BO BOIIPOCOB TSI WHOMY HCTOYHHKOB, B KOTO pHM’ OBaHO
BBINTOJTHEHHS BpeMsi W3y4EHUs, TE, BOIIPOCY, U3 KOTOPBIX COOTBETCTBHH | geofX0IMMO TIPUHSLIT
TOTO JIEHCTBHSA, | OOCYXIEHUS C nHpopmanmen MOCTABJICHHOMY | OH IUITAHHUPYET | C IUIAHOM MOJYYUTh pelIeHne o
= JUIL  KOTOPOTo | PyKOBOIMUTEIEM 10 KOTOPBIM HE | y4YHTENleM WA MOJTY4YHUTh pabor o CBEJICHUS U3 3aBepUICHUN
] HECKOJIbKUX
g 9Ta of1iero miaHa obnafnaer. CaMOCTOSITENIbH | HH(OPMAIINIO, | MPOEKTY sTamna cbopa
& uHbopmaus JIeATEIHOCTH B 0, HEOOXOJMIMa | PEKOMEH/I0Ba MCTOYHHKOB nHpopmanu
=
= HeoOxoauma, paMKax IpoeKTa, JULst HHYIO u
% 3aaBas 3aJ1aBasi BOIPOCHI BBITIOJTHEHHS yuuTenem
= BOIPOCHI TIPOeKTa
=
Yuenuk YueHUK U3J10KWI | YUEHUK Ha3BaJl | YUEHHK Yyenuk Yyenux Yyenux Yuenux
M3JI0KUIT Te parMeHThI HECOBIIAJCHUS B | UHTEPNIPETUPOB | yKa3all Ha NIPUBEI peanusoBal MPE IO
TIOJTYIEHHYIO TOJTy4EHHON CBENICHUSIX, aJl TIOJyYEHHYIO | BBIXOJISIIAE oObscHerme, | MPEATOKEHHbIH | CrOCob
YUHUTENEM paspeleHus
uHbOpMAaLHUIO undopmanuu, cozepxamuxcs | mHGOpMaLuUio B | U3 o01Iero Kacaroueecs
crnoco0 MPOTUBOPEY
KOTOpBbIC B UCTOYHHUKaX KOHTEKCTE psina unu JIAaHHBIX paspeiienns S —
s OKa3aJIlCh uHpopmanu, CoJIep KaHUS mpotuBopeda | (cBemeHmil), NPOTHBOPEYHs | IPOBEPKH
g HOBBIMH ISl HETO | NMPEJIOKEHHBIX | NPOEKTa mue apyr BBIXOASAIINX WM TIPOBEPKH | IOCTOBEPHOC
a WJIM 3a11aj YUUTEIIEM. Ipyry U3 001Iero NOCTOBEPHOCTH | TH
5}
? BOIIPOCHI Ha CBEICHUS. psina, uin uHpOpMaImK uHpOpmanm
= TIOHMMAaHHe o6HapyKeHH 1
<
% BIX
e MPOTHUBOPEYH
& it
o
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CdhopMHupoBaHHOCTH TPEAMETHBIX 3HAHHUI

M CII0CO00B IeATeJIBHOCTH

Vuenuk YueHuk npuBen VYuenuk Vuenuk caeman | YdeHUK Yuenuk VYuenuk caenan | YdueHUK
BOCIIPOM3BEI npumep, NPEII0KHUI UIH | BBIBOJ CIIENal BBIBOJA | BBICTPOUT B | BBIBOJ Ha | mopTBEepAWII
apryMEHTALMIO | MOATBEPKAAIOMIM | MPEIIPUHSI (IpUCOeTMHKIIC (TpECOeMHII | COOCTBEHHOH | OCHOBE BBIBOJ]
. . Csl K BBIBOTY) JIOTHKE KPUTHUYECKOTO
H BEIBOJI, 1 BBIBOJI, JIEUCTBHS 110 s K BBIBOJTY) Ha COOCTBEHHO
. Ha OCHOBE | COBOKYIHOCT | aHajau3a .
PKaIeCs VMCTBOBAHHBIA | IIPOEKT HOB o
] COACpKalnee 3anMcTBOBa POCKTY, OCHOBC MOJTy4EeHHOM b pPa3HBIX TOYEK 1
= B U3yYEHHOM W3 WCTOYHHKA OCHOBBIBAsICh Ha | TIOJTyYEHHOU uHpOpMaLmH apryMeHTOB, 3peHust wiu | apTyMeHTaI
§ HNCTOYHUKE I/IH(i)OpMaIII/II/I HOHy‘IeHHOI?'I I/IH(i)OpMaHI/II/I u u IPUBEII | MOATBEPKAA COITOCTaABJICHUSA Hell nim
m o
< nHpopManuu nHpopmanun MIPUBEN XOTs ObI | HECKOJIBKO IOMMX BBIBOJ | NMEPBHYHOM M | CaMOCTOSTEII
[ N
= OIIMH apryMeHT | APTYMCHTOB BTOPUYHON BHO
&
g WIA  JTaHHBIX HHpOpPMAINH, TNy YeHH b
=3 ISt €ro
g MU
2 MOJITBEPKIEH
5) JTaHHBIMH.
e nst
Yuenuk B pa6ote u B Yyenuk Ommbku
MPOAEMOHCTPUPO OTBETax Ha MIPOZEMOHCT] OTCYTCTBYIO
BaJI HIOHUMaHUe BOMPOCHI TIO upoBan T
CoJIep>KaHus COJIEP>KaHUIO cBOOOIHOE
BBITNIOJIHEHHOM paboTsr BIIaJICHIE
paboTsI OTCYTCTBYIOT MPEIMETOM
rpyObIe OIMOKHU | MPOEKTHOM
NIEATENBHOCTH
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w Vuenuk YyeHuk Ha3Bal Vdyenuk Ha3Baa | YUYEHHK Ha3Bal | YUYECHHK Yuenuk Yuenuk Vuenuk
2 BBICKa3aJl CBO€ | TPYAHOCTH, C CUJIbHBIC cna0bie MIPUBEI MIPEITI0AKUIT apryMEeHTHpOBa | MpPOAHAIU3U
E BIEUYATJICHUE OT | KOTOPBIMHU OH CTOPOHBI CTOPOHBI MIPUYUHBI croco0(br) J BOBMOXKHOCTb | pOBaj
g paboTHI HaJ | CTOJIKHYJICS MPHU paboThI HAT paboThI HaT YCIIEXOB U MIPEOJIONEHHS | UCTOIb30BaTh pe3ynbTaThl
? TIPOEKTOM pabote Hax MIPOEKTOM MIPOEKTOM Heya4y TpyaHOCTEN OCBOCHHBIC B paboTHI HAJ
_ MIPOEKTOM (TpymHOCTE#) | (M30ekaHuUS X0J1e MIPOEKTOM C
B paboTe Haj HEey/ay), ¢ MIPOEKTHOI TOYKU
= MIPOEKTOM KOTOPBIMHU OH | PaOOTHI 3peHust
3 CTOJIKHYJICS YMEHHUsI B JKU3HEHHBIX
E npu pabore JIPYrUX BUAaX IJIAHOB Ha
2 HaJl JIeATEeIIbHOCTH Oymyiiee
g ’E MIPOEKTOM
gz
O =
YueHnk YyeHuKk u3noxun | YUeHHK VueHuk YueHuk Yyenuk Yyenuk YueHuk
H3JIOXKHIT BOMPOC C | M3JIOXKWII TEMY, U3TIOKUI TEMY, | U3JIOKHI ITOCTaBHJI H3JIOXKHUIT MPEICTaBUI
BOIIPOC ¢ | coOoacHHUEM BKJTIOYAFOIILYIO BKJTIOYATOIILYIO TeMy, Leiab BOIIPOC, uHpopmanu
= COOJIIOICHHEM HOPM HECKOJIbKO HECKOJIBKO HUMEIOIIYIO IMUCbMCHHOM caMocCTosITeNbH | 10 B (hopme U
E = HOPM ohopmiteHns BOIIPOCOB C | BOIPOCOB C | CIOXHYIO KOMMYHHKAIl | O MPEUIOKUT Ha
= g ohopmiteHUs TEeKCTa U | COONIOACHUEM COOII0ICHIEM CTPYKTYPY H WU U CTPYKTYPY HOCHTEE,
2 E( E TEKCTa, BCIIOMOTAaTENbHOW | HOPM M MPAaBWJ | HOPM M MpaBWI | IPaMOTHO OTIpeIeNnII TEKCTa B aJICKBaTHBIX
g E g 3aJJaHHBIX rpaduKH, ohopmiteHHs ohopmiteHHs HCITIOJIB30Ball JKaHp TEKCTa. | COOTBETCTBHUH C | IETH
E g § obpasnom 3aJJaHHBIX TEeKCTa TEeKCTa U | BCIOMOTaTelb HOpMaMH KOMMYHHKAI]
g § 5 obpasnom BCIIOMOTATENIbH | HBIE CPEJICTBA, JKaHpa 305
g = % off  rpaduku,
§_ E‘ = 3aJaHHBIX
2 Z £ o0pasrom
O = =
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Yuenuk Yuenuk YueHuk Yuenue Yuenuk Yuenuk Yuenuk VYyenuk
BBICTPOWJI CBOIO BBICTPOUJI CBOIO CaMOCTOATCIIbH HCIIOJIB30BaJI aJICKBATHO CaMOCTOATCIIb pcajin3oBaia CaMOCTOATECII
= pcUb B peyb B O MMOATrOTOBHJI Ppa3JINYHbIC HCIIOJIB30BaI HO JIOTHMYCCKUC BHO
E COOTBECTCTBHU C COOTBCTCTBHU C IJIaH B€p6aHLHLIe HeBep6aJ’ILHLI HCII0JIB30BaJ nim pcain3oBal
,g HOpMaMHu HOpMaMH BBICTYIUICHUSA U cpeacTBa € CpeacTBa HeBep6aJ’ILHLI PUTOPUYCCKHUC JJOTUYCCKUC
2]
2 E 5 pycckoro PYCCKOro S3bIKa, coOuroTa KOMMYHUKaLMK | WIH € CpecTBa MIPUEMBI, W
§ E g sA3BbIKA, 06pa1ua51c1> K HOPMBbI IOJATOTOBJICHH nim MPEAJIOKCHHBIC PUTOPUIECCK
= -] E obparasich K IUIaHYy, MyOTMIHOM BI€ HAIIIHBIE | IPaMOTHO YUHUTEIEM H€ IIPUEMBIL
]
g § é TCKCTY, COCTaBJICHHOMY C pcun n MaTcpualibl, IIOAT' OTOBJICH
g = e COCTaBJIECHHOMY | IIOMOILBIO periaMeHT IIPEIUIOKEHHB! | HBIE
é E“ § C IIOMOLIBKO YUUTEIIA € YUUTECJIeM HarjiaAHbIC
(=3
= E S YUUTEIIA MaTcpuaJibl
O = >
Conep:kaTeibHOE ONMUCAHNE KAXKIOT0 KPUTEPHUSI
Kpurepuii YpoBHU cp)OPMHUPOBAHHOCTH HABBIKOB IIPOCKTHOM AeSITEJIbHOCTH
basosblii IHoBb1IeHHBII
CamocTo- Pabora B 11€710M CBHIETENBCTBYET O CIOCOOHOCTH Pabora B 11€e710M CBHUIETENHCTBYET O CIIOCOOHOCTH CAMOCTOSITENIEHO CTABUTH MPOOIEMY H
SITeJIbHOE CaMOCTOSITEJIBHO C OIIOPOil Ha IIOMOIIb PYKOBOIUTENS CTaBUTh HaXOIUTh IIyTH €¢ PEeLICHNUs; IPOJEMOHCTPHUPOBAHO CBOOOAHOE BIIaICHNUE JIOTHYECKUMHU
npuoGpe- po0IeMy U HaXOAUTh ITyTH €€ pelIeHus; IPOJEMOHCTPUPOBAHA | ONEPALUsIMH, HABBIKAMY KPUTUYIECKOI'O MBIIIIICHUS, YMEHHE CAMOCTOSTENbHO MBICIHTD;

TeHHe 3HAHUI

CHOCOOHOCTH IPHOOPETAaTh HOBBIE 3HAHUSI U/UJIH OCBANBAThH

MPOAEMOHCTPUPOBAHA CIIOCOOHOCTh Ha 3TOH OCHOBE IPHOOPETAaTh HOBBIE 3HAHUSI W/HJH

U peleHue HOBBIE CIIOCOOBI I€HCTBUH, JOCTUTATh OoJee TTyOoKOoro OCBaMBaTh HOBBIE CIIOCOOBI ICHCTBUH, TOCTUTATh OoJiee TITyOOKOro TOHMMAHHS
npoo6Jem [TOHUMAaHHUS U3yIEHHOT O pOOIeMBI

3HaHune [IponemMoHCTpHPOBAaHO MOHUMAHUE COJIEPKAHMS BRIOMHEHHOH | [IpomeMoHCTprpoBaHO CBOOOAHOE BiIaIEHUE IPEIMETOM ITPOSKTHON AESTENbHOCTH.
npeaMera pabotel. B pabore 1 B 0TBeTax Ha BOIPOCHI 110 COAEPKAHUIO OumoOKH OTCYTCTBYIOT

PpaboTHI OTCYTCTBYIOT IpyOble OIMOKH
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Peryas- ITIponeMOHCTpHPOBaHbI HABBIKU OMNPEACICHHS TEMBI U PaboTa TIiaTenbHO CIJIAaHUPOBAHA U IIOCIIEI0BATENILHO PEalM30BaHa,
THBHbIE TIAHUPOBAHHUS PaGOTEL. CBOEBPEMEHHO MPOHIECHBI BCe HEOOXO MBI 3Talbl 00CYKICHHUS U

AeUCTBHUSA [IPEACTaBIICHUS.

PaboTa noBeneHa 0 KOHIIA M TIPEICTaBlIeHAa KOMUCCHUH;
Kon b U K KIS TBJISLIUCH CAMOCTOSITEIbH
HEKOTOPBIE ATaIlbl BHINOJHIUCH IO KOHTPOJIEM U MIPHU OHTpOI OPPCKIHA OCYICCTBIIAMICE CAMOCTOATEIEHO
noJyIepkke pykopoaureis. [Ipu aTom nposBisitoTcs

OTACJIBHBIC DJIEMCHTBI CAMOOUCHKH U CAMOKOHTPOJIA

obOy4aromierocs
Kommy- [IponemMoHCTprpPOBaHbI HABBIKKA O(OPMIICHHST IPOESKTHON Tema sicHO ompesienieHa 1 TosicHeHa. TeKcT/coolIIeHe XopoIo CTpyKTypUpoBaHbl. Bee
HHUKAIHA paboThl U TIOSICHUTENTFHOM 3aIMCKH, & TAKXKE TTOATOTOBKH MBICJI BBIPAXKEHBI SICHO, JIOTHYHO, ITOCIIEI0BATENHHO, apTyMEHTHPOBAHHO.

MIPOCTOMN Mpe3eHTAI[H. ABTOP OTBEYAET Ha BOIIPOCHI Pabora/coobmienne BpI3bIBaE€T HHTEPEC. ABTOP CBOOOIHO OTBEYAET HA BOIPOCHI
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