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1. IlesneBoii pa3zges padoveil MPporpaMMbl BHEYPOUYHOM 1eSITeJIbHOCTH
"IlepBble mIaru B xumuu''

1.1. IlosicHUTEIBbHAS 32T CKA
Pabouast mporpamMmmMa o BHEYpo4HOU AesTesnbHOCTH «llepBbie maru B
XUMHI» TSI 8-X KIJIACCOB COCTAaBJICHa B COOTBETCTBUU C TPEOOBAHUAMU
®denepanabHOro rocy1IapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa OOLIEro
00pa30BaHMs BTOPOTO MOKOJICHUS:

1. IlpumepHas ocHOBHasi oOpa3oBaTeNbHas IPOrpaMMa OCHOBHOTO OOIIIETo
obpazoBanus  (omoOpeHa  pemieHueM  deaepagbHOro  yuyeOHo-
METOIUYECKOT0 00BEAUHEHUS TI0 00IIeMy 00pa30BaHMIO (MMPOTOKOI OT
28 uronst 2016 1. Ne 2/16-3);

2. Ilucemo Munob6puayku ot 28.10.2015 1. Ne 08-1786 «O paboumx
mporpamMmax y4eOHBIX TIPEIMETOBY;

3. Ilucemo MunobOpnayku ot 12.05.2011 r. Ne 03-2960 «O06
OpraHU3aIi BHEYPOUHON JAEITETHHOCTI.

JlanHnass mporpamMma SIBISIETCS TPOrpaMMON  OOIIEUHTEIUICKTYalbHON
HarpaBJieHHOCTH. [I[porpamma moctTpoeHa Ha CJIeIyIOINX MPUHIINNAX:

- Ilpunyun nayynocmu (3HaHUS OCHOBAaHBI HA 0OBEKTUBHBIX HAYYHBIX (DaKTax);

- Ilpunyun nocaredosamenvnocmu u cucmemamuuynocmu (00y4eHue ot
IIPOCTOTO KCIIO)KHOMY, «OT HE3HAHUS K 3HAHUIO, OT HEYMEHHS K YMEHHIO);

- Ilpunyun  naensonocmu (OCYIIECTBICHUE  CBSI3M  MEXITY

KOHKPETHBIM U a0CTPaKTHBIM);

- [Ipunyun ocmviciennocmu (IEPEHOC UMEIOIMXCS 3HAHNUN B HOBYIO CUTYaLIHIO);
- IIpunyun cosnamenvrocmu u akmueHocmu (IpUMEHEHUE 3HAHNUN HA MPAKTHKE).

AKTYaJlbHOCTHh NPOrpaMMbl OOYCJIOBJIEHa TE€M, YTO B YYEOHOM IUIaHE
npeamery «XuMHUsS» OTBEIEHO Bcero 2 yaca B Helemo (8 kimacc), 4To maer
BO3MOYKHOCTh C(DOPMHUPOBATH Y yHallIUXCA JIMIIb 0a30BbI€ 3HAHUS IO MpeaMeTy. B
TOXKE BpeMsl BO3pacT §-TO Kjlacca SIBISETCS BAXKHBIM Ui MPOPECCHOHAIBHOTO
CaMOONPENCIICHUS] IIKOJBHUKOB. BO0O3MOXKHO, 4YTO MNPOCHYBIIHWCS HHTEPEC K
XUMHUH MOKET MepepacTu B OYIyIIyI0 Tpodeccuro.

AKTYaJIbHOCTh JJAHHOW MPOTpaMMBbl COCTOMT B U TOM, YTO OHa HE TOJBKO
JaeT BOCHUTAHHUKAM IMPAKTUYECKHUE YMEHHsSI U HaBBIKH, (DOPMHUPYET HadaJbHBIH
OTBIT TBOPYECKON JESATENBHOCTH, HO W pa3BUBAET MHTEpeC OO0y4aromerocs K
HKCIIEPUMEHTY, HAYYHOMY MOHUCKY, CIIOCOOCTBYET CaMOOMpPEICIICHUIO YUalUuXCs,
OCO3HAaHHOMY BBIOOpY Hpodeccuu. Ydaluecss CMOTYT Ha NMPAKTUKE HCIOJIb30BATh
CBOM 3HAHUS HA YPOKaX XUMHHU U B OBITY.



Ilenaroruveckasi meseco00pa3sHOCTb 3aKJIKOYAETCsl B TOM, YTO 0a30BbIi
KypC IIKOJbHON MpOrpaMmbl MPEAYyCMaTPUBAET MPAKTUYECKHE pabdOThl, HO UX
SBHO HEJOCTATOYHO, YTOOBI 3aMHTEPECOBATH YYAIIUXCS B CAMOCTOSITEIHHOM
NPUOOPETEHUN TEOPETHUYECKUX 3HAHUW W NMPAKTUYECKUX YMEHUN U HABBIKOB.
Jns storo B kypc «llepBble marm B XUMUU» BKIIOYEHBI HaubOosee spKue,
HarJIAJIHbIE,  HWHTPUTYIOIIME  SKCHEPUMEHTHI,  CIIOCOOHBIE  YBIIEYb U
3aMHTEPECOBATH YYAIIUXCS IPAKTUYECKON HAYKON XUMUEH.

B pamkax HauumoHansHOro mpoekta «OOpa3oBaHuE» CO3/JaHHE IIEHTpa
€CTECTBEHHO - HAYYHOM HANpaBJIEHHOCTH « To4yka pocTa» MO3BOJUIIO BHEAPUTH
B mporpammy IUGPOBYIO JTa0OpaTOPUI0 M KAayeCTBEHHO H3MEHUTH IPOLIECC
OOyYCHHS XUMHH.
KosnuecTBEHHBIE ~ JKCIEPUMEHTHI  NO3BOJAT  IOJYy4YaTb  JOCTOBEPHYIO
uHPOpPMAIIMI0O O TMPOTEKAHMM TE€X WM HUHBIX XHUMHUYECKHUX Ipoleccax, o
CBOMCTBax BellecTB. Ha OCHOBE MOJYyYEHHBIX HSKCIIEPUMEHTAJIbHBIX JAHHBIX
o0y4yaeMble CMOTYT CaMOCTOSITEJIbHO J€JIaTh BBIBOJIbI, 0000IIaTh PE3yJIbTaThl,
BBISIBJISITH  3aKOHOMEPHOCTH, YTO OJHO3HA4YHO OyJeT crnocoOCTBOBATh
HOBBIIICHUIO MOTUBAILIMU O0yUYEHUS IKOJIbHUKOB.

Ieab nporpamMmmsi:

dopMUpOBaHUE Yy YYAIIUXCA HAYYHBIX NPEJICTABICHUA O XHUMHH B
MOBCEHEBHON JKM3HU 4YEJOBEKa uepe3 NpoOYyKJIEHHWE HMHTEpeca W pa3BUTHUE
PO ECCUOHANIBHBIX CKIIOHHOCTEH K MPEIMETY XUMHUS.

3agaum:

OoOpa3oBareiibHbI€:

e PACIIMPUTH KPYrO30p y4YalUXCsl O MUPE BELIECTB;

¢ HCMOJB30BATh TEOPETUUECKHUE 3HAHUS IO XUMHUHU Ha MPAKTUKE;

o 00y4HUTh TEXHUKE OE30MACHOCTH MPH BBITOJHEHUU XUMUYECKUX

peaKkuui;
« c(hopMUPOBATh HABBIKM BBIMOJHEHUSI IPOEKTOB C UCIIOJIb30BAaHUEM
UKT u uudpoBoro obopyaoBaHus;

¢ BBISIBUTH TBOPYECKHU OJAPEHHBIX O0YUYaAIOIIUXCS U TIOMOYb
UM TIPOSIBUTH CEO5.

Pa3zBuBarwime:
e CHOCOOCTBOBATH PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEH 00yUYarOITUXCS;
o dopmupoBath UKT-koMneTeHTOCTH;

BocniuraresabHbie:
e BOCIIUTATh CAMOCTOSITEIHFHOCTD IIPH BHITIOJIHCHUH PaOOTHI;

e BOCIIMTATb YyBCTBO B3aUMOIIOMOIIHN, KOJIJICKTUBU3MAd, YMCHHUC
pa60TaTB B KOMAaH/IC; BOCIIUTATb YYBCTBO JIMYHOU
OTBCTCTBCHHOCTHU.

CBs3b coepKaHusi NPOrPAMMbI BHEYPOYHOM 1eATEILHOCTH €
y4eOHBIMU NpeAMeTaMM:
Kypc BHEYpOUYHOU HNEATENBHOCTH HUACHHO U CONEPIKATEIBHO CBA3aH C
0a30BBIM KypCOM XHMHUU U TMO3BOJISET NOIJIEPKUBATH B3aUMOCBSI3b TEOPUHU U



IOPAaKTUKH, (OPMHUPYET YCTOWUMBYKO MOTPEOHOCTh NPUMEHATH IOJTYYECHHBIE
3HAHUS U HaBBIKU B IOBCEAHEBHON KU3HU.
[IporpamMma mocTpoeHa Ha OCHOBE MeKIPeAMEeTHONH MHTerpauuu ¢ GuU3NKoHu,
MaTEeMaTHKOM, OMOJIOTHEN U APYTUMHU €CTECTBEHHO - HAYYHBIMH TPEeIMETaMHu.
Oco0eHHOCTH peanu3anuu
NpPOrpamMMbl:
Bo3pacr o0yuaromuxcs:
[Iporpamma opueHTMpOBaHa Ha BOCIIUTAHHUKOB B Bo3pacte 14-15 net 0e3
CHELMATIBHON MTOATOTOBKH.
DopMBbI 3aHATHM:
B 00pazoBaTenbHOM Mpolecce UCIIONIB3YIOTCS pa3InyHble (POPMBI
IPOBEACHUS 3aHITHSL:
« Oecenpl;
o JICKLUU;
e CEMUHAapBbI;
¢ IPAKTHUYECKOE 3aHATHUE;
o XUMHYECKHI
DKCIIEPUMEHT;
o paborta Ha
KOMITBIOTEPE;

s JKCKypCHH;
 BBINOJIHEHHUE U 3aIIMUTA IPOCKTOB.

Pe:xxum mnpoBenenusi: 34 uwaca B rog - 1 pa3 B Hememo. Bce 3amsaTus mo
BHEYPOUHON JI€ATENIbHOCTH TPOBOASTCS TIOCIE€ BCEX YPOKOB OCHOBHOIO
pacnucanusi, IpPOAOJDKUTENBHOCTh COOTBETCTBYET pekomenaanusaMm CanlluH, T. e.
40 MUHYT.

MecTo npoBeaeHusi: 3aHATHS MIPOBOJATCA B yueOHOM KaOuHere xumuun MAOY
«COL Ne 22y

3nopoBbecoOeperaroias oprauu3anus o0pa3oBaTeIbLHOTO IMpolecca MpeaAnoaaraet
UCIIOJIb30BaHUE (GOpM M  METOAOB OOYy4YEHUs, aJIEKBAaTHBIX BO3PACTHBIM
BO3MOYKHOCTSIM IIKOJbHUKA: MPAKTUYECKUE padOThI, SKCIIEPUMEHTHI U O€Ce/Ibl.
Buabl JeATeIbHOCTH: TPEIyCMOTPEHbl TeopeTuueckue (204.) ¥ mpakTHUYeCKHe
3ansTHs (144.).



1.2. H.]IaHI/IQ!eMbIe PE3VJILTATHLI OCBOCHUI Oﬁ!‘lﬂlO!!!I/IMI/ICﬂ IporpaMmMbl

BHECYPOYHOW 1eATEJbHOCTH
JIMYHOCTHBIE Pe3yJbTAThI:

e OCO3HaBATh E€IMHCTBO W UEJIOCTHOCTh OKPYKAIOIIET0 MHpA,
BO3MO>XHOCTH €T0 IMO3HABAEMOCTH U OOBICHUMOCTH Ha OCHOBE JOCTHUKEHUI
HAYKU;

¢ TOCTENEHHO BBICTpPAUBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33pPEHUE:
OCO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHCIIE U B
paMKax CaMOCTOSITEJIbHON JeSTEIbHOCTH BHE IIKOJIBI,

e ONCHHUBATDH KU3HCHHBIC CUTYAalIlUH C TOYKH 3PCHUA 0e301acHoro
06p&33 KU3HHU U COXPAHCHUA 300POBbA,

¢ OIICHMBATh HKOJIOIMUYECKUN PUCK B3aUMOOTHOILIEHUH YelI0BEKa U IPUPOIBL.

« (opMHPOBaTh SKOJIOTMUYECKOE MBIIUIEHUE: YMEHUE OLIEHWBATH CBOIO
NEATEIbHOCTh W TOCTYNKH JAPYTMX JIOAEH € TOYKH 3pEHUs COXPaHEHHs
OKPY’KaIOILEeH Cpebl - FapaHTa KU3HU U OJ1aromnoiayqus el Ha 3emiie.
MeranpeamMeTHbIME pe3yJibTaTaMH U3yueHus Kypca «llepBbie maru B
XUMUW» BJsieTCs (POPMHUPOBAHNUE YHUBEPCAIBbHBIX YUeOHbIX AeicTBuil (YY /).
PeryasituBubie YY/I:

¢ CaMOCTOSITEJIbBHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO
npobJieMy, ONPENeNTh Leldb Y4eOHOM NesSTeNbHOCTH;

 BBIBUIaTh BEPCHM PEIICHUS MPOOJIEMbI, OCO3HABAaTh KOHEYHBIH
pE3yNbTaT, BHIOUPATh U3 MPEIJIOKEHHBIX U HCKAaTh CAMOCTOATENIBHO CPE/ICTBA
JOCTHXKEHHUS LIEJIH;

¢ OCYILIECTBIIATH LIEJIECNOJIATaHUE, BKIIOYAst [IOCTAHOBKY HOBBIX LIENEH,
npeoOpa3zoBaHue MPAKTUYECKOM 3a/1a4u B IO3HABATEIbHYIO;
e COCTaBJIATH (MHAMBUAYAJIBHO WM B TPYNIE) IUIAH pELIeHUs MPoOIeMbI;

« paboTas Mo IIaHy, CBEPSATh CBOM JCHCTBUS C 1IEJbIO U, MPU
HEO0OXOMMOCTHU, UCTIPABJIATH OLUMOKHA CAMOCTOSITENIBHO;

¢ YUMTBHIBATH PA3HBIE MHEHHUS U CTPEMUTHCS K KOOPAMHALIMY PA3JIMYHBIX
MO3ULIUNA B COTPYJHUYECTBE;
e B JIMAJIOTE€ C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITENHLHO BhIPAOOTAHHBIE

KPUTEPUU OLICHKHU.

ITo3naBaTeabHbie YY/I:

¢ AHAJM3MPOBATh, CPABHUBATH, KIIACCUPUIIMPOBATH U 0000LIATH
(bakThl U BJICHUS. BBIABIAT MPUUUHBI U CIICACTBUS MPOCTHIX SBICHUI.

e OCYHIECTBJIATH CPABHCHHUC, KHaCCI/I(i)I/IKaHI/IIO, CaMOCTOATCIIBHO
BBI6I/Ipa$I OCHOBAHHA U KPUTCPUUN IS YKA3aAHHBIX JIOTHUCCKUX onepaunﬁ;

e CTPOMTHB JJOTMYCCKOC PACCYKACHUC, BKIIIOYAIOMCEC YCTAHOBJICHUC
IMPUYINHHO-CICACTBCHHBIX CBSI3CH.

e C031aBaTh CXEMAaTHYCCKHEC MOJICIIU C BBIJICIICHHEM CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

¢ COCTABJIAATh TE€3UCHI, PA3JIMYHbIC BU/IbI IIJIAHOB (ITPOCTHIX, CIOKHBIX U T.II.).

o mpeodpa3oBBIBATH HMHGOPMAIIMIO U3 OJHOTO BHUJIA B IPYroil (Ta0iuIly B
TEKCT | Tp.).
¢ YMeThb OTIPEIEIATH BOZMOKHBIC HCTOYHUKN HEOOXOIMMBIX



CBEJICHH, MPOU3BOAUTH MTOMCK MH(OPMALIUK, AaHATU3UPOBATH U OIIEHUBATH €€
JIOCTOBEPHOCT.
¢ 00001IaTh MOHATHS - OCYIIECTBIIATH JJOTUYECKYIO OTIEPAITHIO
nepexo/ia OT NOHATUN ¢ MEHBIIINM 00BEMOM MOHATUSIM C OOJBIIUM 00BEMOM;
¢ CTPOUTH JIOTHUECKUE PACCYKACHUS, BKIIOUAIOIINE YCTAHOBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSA3EH.

o OOBSICHATH SIBIICHUS, MPOIIECCHI, CBSI3U W OTHOIICHHUS, BBISBISIEMBIC B
XOJIe MCCIIEeIOBaHMs, OCYIIECTBISATh BHIOOP Hambolee 3((HEeKTUBHBIX CIOCOOOB
pelieHns 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommyHnukaTusubie YY /I:

o yMeTh (QopMynHpoBaTh COOCTBEHHOE€ MHEHHE U  IO3UIIHIO,
apryMEHTHUPOBaTh €€ U KOOPAMHUPOBATH €€ C TO3UIHMH MapTHEPOB B
COTPYIIHMYECTBE TMpPHU BBIPAaOOTKE OOIIEro pelieHHs B  COBMECTHOM
JEATEIIbHOCTH;

¢ OTOOpaXkaTh B pEUM COJACPKAHUE COBEPIIAEMBIX IEUCTBUH, KaK B
(dbopMe TPOMKON COLIMATTU3UPOBAHHOM peyH, Tak U B pOpME BHYTPEHHEN peuu;
e YMETh apryMEHTUPOBATh CBOIO TOUKY 3PEHUS;

¢ YMETb OCYUIECTBIIATh B3AaUMHBIN KOHTPOJIb U OKa3bIBaTh B
COTPYAHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIIb;

¢ YMETh paboTaTh B IPYyMIIE - YCTAHABIUBATh paboune OTHOIICHMS,
3¢ (HEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBAThH MPOAYKTUBHON KOOIEPAIIUH.
IIpeamMeTHBIMHM pe3yJibTaTaMM U3yYCHHS IPEAMETA SBISIIOTCS CIIEIYIOIINE
YMEHHUSL:
e OCO3HAHUE POJIH BEIIECTB;
e OIIPENEIATH POJIb PA3IMYHBIX BEIIECTB B IPUPOJE U TEXHUKE;
o OOBICHATH POJIb BEIIECTB B X KPYTOBOPOTE;
e PAaCCMOTPEHUE XUMHUYECKUX IIPOLIECCOB;

e WCIIOJIH30BATh 3HAHWS XUMHH MPU COOJTIOICHNUN TTPABUIT
UCITIOJIb30BAHUS OBITOBBIX XUMUYECKUX MPETApaTOB;
— pa3nu4aTh OMacHbIE U 0€30TIacHbBIE BEIIECTBA;
e TPUBOIUTH MPUMEPHI XUMUYECKUX TIPOIIECCOB B IPUPOJIC;

e HAaxXOJWTh YEPTHI, CBUACTEIHCTBYIOIINE 00 OOITUX MPU3HAKAX
XUMHUYECKUX TPOIECCOB M MX PA3THUHSIX;
e HCIIOJH30BAaHHE XUMUYCCKUX 3HAHUU B OBITY;
o OOBACHATH 3HAUCHHWE BEIECTB B KU3HU U XO35HUCTBE YEIIOBEKA,;
o OOBICHATH MUP C TOYKH 3PCHUS XUMHH,
o (opmupoBaTh MpeACTaBiIeHUs 0 OyayieM npodecCuoHaILHOM BEIOOpE.
Kpome Toro, 3aHsiTusi mnpu3BaHbl TPOOYAUTH Yy YYaIIUXCs HWHTEpPEC K
XUMUYECKON Hayke, CTHMYJIUPOBAaTh JaJIbHEHIIEC WM3YYCHHE  XHMHH.
XUMHYeCcKUe 3HaHWsA, CHOPMHUPOBAHHBIC HA 3aHATHAX, WH()OpMaAIMOHHAS
KyJIbTypa YYalluxcs, MOTYT OBITh HCIIOJIb30BaHBI HMMHU IS PACKPBITHS
Pa3TUYHBIX MPOSBICHUN CBSI3U XUMHH C KU3HBIO.



CrnocoObI onpeesieHust pe3yJIbTATUBHOCTH:

o Hauanonuviit koumpono (cenmadps) B BUIE BU3YAIbHOTO
HAONIOZICHUS  Temarora 3a  COONIOZCHWUEM  BOCTIIMTAHHUKAMU  TEXHHUKHU
0€30IacHOCTH, TOBEICHUEM MPHU padOTE C MOCIEAYIOINUM 00CYXKICHUEM;

o Texywuit xonmponv (6 meuenue 6cezo yueOH020 200a) B BUIC
BU3yaJIbHOTO HAOJIOJEHUS TeJarora 3a MpOLECCOM BBIMTOTHEHUS Y4YalllUMUCS

IMPaKTHYCCKUX pa60T, IMPOCKTOB, HWHAWBUAYAJIBbHBIX 3aI[aHHfI, ydyacTtusds B
HpC,ZIMeTHOI\/’I HCIOCJIC CCTCCTBO3HAHMA,

o Ilpomerrcymounwliit KoHmpoyob (memamuuecKkuii) B BUIe
MPEIMETHON JUArHOCTHKH 3HAHUS JE€ThbMU MPOUJICHHBIX TEM;

o Umozoswlit Konmpons (maii) B BUJC U3yUYCHUS U aHAIIA3a TPOILYKTOB
Tpyda y4amuxcsi (IpOoeKTOB; cOOOIIeHU, pedepaToB), Ipoliecca OpraHu3alunun
paboThl HAJ MPOTYKTOM U AUHAMHUKH JIMYHOCTHBIX U3MEHEHUI.
®opMbl YU€Ta 3HAHMH, YMEHHH NIPH peaiM3aluy NPOrpaMmael.
« Ompoc;
o OO0cyxeHue;
« CamocrosTenpHas padboTa;
« TectupoBanue;
o IlpesenTanus u 3ammTa TBOPUECKON pabOTHI (IPOEKTHI U Ap.).

B kon11e yueObHOro roja o0y4aromuiics: J0JKEH BBIMOIHUTD U 3aITUTUTh
MIPOCKT.



2. Conep:xanme Kypca

I/IHCprKTa}K 110 TEXHUKE OE€30MacHOCTHU IMPOBOAUTCA HA KaXJAOM 3aHATHU IICPEO
IMPOBCACHUCM JSKCIICPUMCHTA.

1. BBenenue

1.

Beoonoe 3anamue. 3HaKOMCTBO y4YalIUXCs C HOBBIM y4€OHBIM KypCOM B
KPYKKOBOI1 pabote.
Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxJICHIE XUMHAN Kak Hayku. CBs3b
XUMHHU C IPAKTUUECKOM JKHU3HBIO YEJIOBEKa.
IIpaxmuueckas uwacmeo.
Co3laHre TO3HABATENBHBIX KpPOCCBOPIOB M JIPYTUX HHTEPAKTUBHBIX
ynpaxHeHuit Ha LearningAps.org unu MyTest.

2. BKCHepI/IMeHTaJILHLIe OCHOBbI XMMHH

1.

2.

3.

Beuiecmea. Ilpuemot oopauienun c geuecmeamu.

WN3yyenue nmpaBWsl ~ TEXHUKH  OE€30MACHOCTH,  MIPEIyHpEKIAIOIINX
U 3anpemaroniux 3HakoB. Ilepsas momomib. [IpoTrBOMOXKapHBIE CpencTBa
3aILUTHI.

3HAKOMCTBO C BEIIECTBAMHM, BCTPEUAIOIIUMHUCS B OBITY: MOJHAs HACTOMKA,
MeJb, ATOMHHHI, COJIb, NMUIIEBAs COJA, JIMMOHHAs KUCIOTa, YKCyCHas
KHCJIOTa, BOJA, MEAHBIM Kyrnopoc. OTiauyue BeEImIeCTB MO (PU3HMUECKUM
CBOMCTBaM: arperaTHO€ COCTOSIHUE, LIBET, 3alax, BKYC, pPacTBOPUMOCTb.
[IpaBuna xpaHeHus BelecTB B jJabopaTopuud. TOKCHYHOCTH BEIIECTB IS
JKUBBIX OPTraHU3MOB OINPEAEISETCI HX XUMUYECKHMMHU CBOWCTBAMHU, HUX
CIIOCOOHOCTBIO BCTYIAaTh B XUMUYECKHUE peakiuu. [IposiBIeHUs TOKCUUHBIX
BEIIECTB Yy YEJOBEKA: XHMMHUYECKHU OXKOT, pa3ApaK€HHE CIU3UCTHIX
000JI0YEK, KaTap NbIXaTENIbHBIX MYyTEW, aUICPTUYECKUE PEaKIMH, OCTPhIC
JI€PMATUTHI, KAHLIEPOT€HHOE JIEHCTBUE, IOPAXKEHUSI OPTaHOB, BO3MOKHOCTb
JeTanbHbIX ~ UcxonoB.  IlpaBunma  orOopa  BemectB  (TBEpAbIE,
NOPOIIKOOOpa3HbIe, JKHUJKHE, BOJHBIE PAaCTBOPBI, OCOO0E BHUMAHUE —
paboTa TOJLKO C MaJIbIMH 00OBEMaMH BEIIECTB).

Tecm Ha ocHOBe 3a1aHuii U3 oTkpbIToro 6anka OUIIN (pazaen «MeTtomabl
MTO3HAHUS)

Ilpasuna 6e3onacnoit padomut npu nposedenuu Ixkcnepumenma. Texnuka
aadopamopHulx padbom.

3HaKOMCTBO C Ja0OpaTOpHBIM OOOpPYAOBaHUEM: CTEKIIIHHAs MocyAa
(XMMUYECKHE CTaKaHbl, KOJIObI, BOPOHKH, JCIUTEIHHBIE BOPOHKH, MEpHas
MOCyJia), BEChI, IITATUBBI JUIs MPOOUMPOK M TPHOOPOB, HArpeBaTEIbHBIM
npubop-cnupToBKa, (apdopoBas mocyna (BbHIIAPUBATEIBHBIE YalllKH,
TUTJIHU, CTYTIKHU, IITATEIN) U Jp.

besomachass pabotra co CTEKJIOM, MpPOOKaMU (IIEMOHCTpAIUsl PE3KU
CTEKJISTHHBIX TPYOOK, UX HarpeBaHus 11 U3MEHEHUs (POPMBI).
IIpakmuueckas uwacmo.

COopka mpubopa st mosydeHus: ra3oB. [IpoBepka Ha TepMETUYHOCTD.
3akperuieHne ero Ha mraTtuBe. PUCyHOK nmpubopa nmpu nmomortu TpadapeTa.
Hazpesamenwvnvie npudopol.

CmuproBka. ['azoBas ropenka. Ilnutka. Bopnsnas Oans. Hasnauenwue
HarpeBaTeIbHBIX MPUOOPOB.

W3yyeHnne CnupTOBKHU: COCTABHBIC YACTH M UX (YHKIIHS.



['optouee TOMIMBO JUIsi CHOUPTOBOK: OSTWIOBBIM cnupt. OcoOeHHOCTH
peaKuuy ropeHus: BbleIeHne Temia u ceera. Cyxoe roproyee

[IpaBuia  HarpeBaHusi  OpoOUPOK ¢ BOJAHBIMA  PAacTBOPAMH
(mpeaBapUTENbHBIA MPOTPEB BCEW MOBEPXHOCTH, OOSA3aTEIbHBIA HAKIOH
NpOOMPKH, OTBEPCTHE TPOOUPKU «OT ceOs», 3aKperuieHue aeprKaTens
IPOOHUPKH).

Hcnonb3oBaHne TUIIEW NpPU NOpOKaJvMBaHWM BenlectB. Ha3HaueHue
olnepanry MPOKaTUBaHUS.

IIpaxmuueckas yacmeo.

N3ydeHnue miamMeHu. PUCyHok riamMeHu.

COopka mnpubopa myig BbIIApUBaHUA coJd  (KOJBIIO HA IITATHB,
BbINIapUBaTE/IbHAS Yalllka, BOJAHBIM PacTBOpP COJIM, CIUPTOBKA). PucyHOk
npubopa mpu MOMOIIH Tpadapera.

4. Yucmovle  eewmjecmea, 0codoo  uucmvle  eeujecmea.  Ilpumecu.
Cmecu. CiocoObl OUYHMCTKM BEIIECTB OT MPUMECEH W pa3JeieHUs] CMECEeu.
OunbrpoBanue. Ileperonka. Kpucrammsanus. PasgeneHne ¢ noMoIIbro
MarHuTa, J1€JIUTEIbHON BOPOHKHU
IIpaxmuueckas yacmeo.

1 BapuaHT: cMeCh peYHOro MecKa U caxapa.
2 BapuaHT: CMECh PEYHOIO MeCKa U IOBAPEHHOW COJIN.
CocTtaBUTh CXE€My IOCJIEIOBATEIbHOCTH  omlepauuil  (pacTBOpPEHHE,
¢unbTpoBaHue, BbinapuBaHue). CpaBHUTh U OOCYIUTH pPE3YyJbTaThl ABYX
BapuaHTOB. OOpaTuTh BHUMAHHUE HA CMECh caxapa M necka (y HEKOTOPBIX
YallKi TOKPBUIUCh KOPUYHEBOM Maccoi), Ha BaXHOCTb YCIIOBHI
NPOBENCHHUS] OSKCIHEPUMEHTa, B JAHHOM ClIyda€ Ha CBOEBPEMEHHOE
IIPEKpalleHUE HarpeBa.

5. Memoowvl no3nanus 6 ecmecmeo3IHaHuuU.
Hab6mronenue. DkcriepumenTt. MojenpoBaHue.
VYcnoBus mnpoBeAeHHsT HaONIOAECHHS KakK OCHOBHOTO METO/a IMO3HAHUS.
MBICIIUTENBHBIA W PEAIBHBIM JKCIIEPUMEHT. YHHUBEPCAIbHBIE 3HAHUS
YyeJoBe4YeCTBa Ha OCHOBE HaOmioAeHus. Puznyeckue U XUMHUYECKHE
SIBJICHHUSI.
Ilpakmuueckas yacme.
bpoyHoBckoe aBmkeHHE T10A MHUKpockomoMm. OOHapyXeHHe Kupa B
ceMeHax mnojacofHeuHuka. OOHapyKeHHe Kpaxmana B Kaptodene.
OOnHapy:XeHue YriIeKUciIoro ra3da B BblIbIXaeMOM Bo3ayxe. [loOaBienue
JUMOHHOM KUCJIOTHI B 4ail. OpopmiieHue padoTHhl.

HazBanue onnbiTa Kak Brimomasim Yro HaOmIrOMaIH

OG6paTuTh BHHMMaHHWE Ha TPAKTHUYECKHUE 3aJaHUsl TPOILILIX 3aHATHM.
AKIIEHTHPOBATh, YTO METO/I HAOIIOJCHUS — OCHOBHOM METO/] TTO3HAHUS.

6. Booa. Pacmeopwvi. Mopckasa u npecnasa éooa. buonozuueckue yncuoxocmu.
KpoBb, jauMda, KIETOUYHBIH COK. OKOJOTHYECKHE TMPOOIEMbI BOJIBI.
DJIEKTPONPOBOJHOCTh KAaK CBOMCTBO PACTBOPOB 3JIEKTPOJIUTOB (TIpaBUiia
0€30MacHOCTH C AIEKTPOIPUOOpaMu).

Ilpakmuueckas wacme.



OmnpeneneHre ¢ TOMONIBIO SJEKTPOMPOBOAHOCTH PACTBOPOB: B KaKOM
XAMHYECKOM CTaKaHe HaxXOIUTCs AMCTWIMPOBaHHAs Boja. JlaHbl Tpu
pacTBopa: pacTBOp MOBapEHHOM COJM, PAaCTBOP caxapa, AUCTUIIMPOBAHHAS
Boja. OdopmieHue paboTHI.

HasBanue pactBopa Yro Habmonaem (3aropaercs Jamroyka
WJIU HET)

Kak pacro3Harb: B KaKOM CTakaHe — JUCTUJUIMPOBAHHAs BOJA M PaCTBOP
caxapa. JloJKHBI TNpEASIOKUTH JBa CIOCO0A: OpPraHOJENTHYECKUH U
BBIIIaPUBAHUE.
[Tpoexkt «M3roToBieHrne camMoOJeNbHOrO mpubopa s HCCIEAOBAHUSA
JIEKTPOIIPOBOTHOCTH PaCTBOPOBY

7. Maccosas 00o1a pacmeopeHHo20 eewjecmea, UAU  NPOUCHMHAA
KOHUenmpauusa eeuiecmaea ¢ pacmeope.
BsBemuBanue. PasnoBecsl. HaBecka. MepHas nmocyaa (MEpHbIE CTakKaHBI,
KOJIOBI, LIMJIUHJIPHI).
IIpakmuueckas wacme.
IIpurorosieHre pacTBOPOB MIOBAPEHHOM COJIA 3aJaHHON KOHILICHTPALIUH.
IIpuroroBiieHue MIAIYYEro HANMTKA W3 IHIIEBOW COABI, JIMMOHHOMN
KHCJIOTBI, caxapa U aCKOpOMHOBOM KHCJIOTBI: KaK[as rpymma omnpeaesnser
KOJIMYECTBO BELIECTB Ha CBOE ycMoTpeHue. CpaBHEHHE U 00CYKIEHUE
IOPUTOTOBJICHHBIX HANUTKOB C T.3p. BKyca, (ukcanmuu HaOI0JaeMbIX
3¢ (EeKTOB, PACUETOB WM BBINIOJHEHUS «HA TJa30K», SKCIEPUMEHTAIbHON

KYJIBTYPBL.
8. Hacwluennvie u nepecvlujeHHble PACMEOPDL.
Memoouxka GbIPAUUBCAH U Kpucmasnioe. MOHOKpUCTAII.

Kpucrannuueckue npy3sl. UTo Takoe «3aTpaBKay.
JleMoHCTpanus nepechIEeHHOTO PAcTBOpPa alleTaTa HaTpHUsl.
Illpakmuueckas yacme.
[IpurotoBieHne  HACBIIIEHHBIX W MEPECHIEHHBIX  PAaCTBOPOB.
[IpurotoBneHre BOJHBIX PACTBOPOB MEIHOIO KyIOpPOCa, XJIOpHUAA HATpHS,
caxapo3bl JIJIs BhIpAllMBaHUS KPUCTAJUIOB. BeIpaluBaHue KpUCTAUIOB W3
pacTBopa KaME€HHON COJIM U HMOJMPOBAHHOM COJM: €CTh JM pa3HUIIA.
[ToueMy nJg BbIpalIMBaHUSl KPUCTAIJIOB KAaMEHHAs COJb JIy4lle, YeM
noavpoBaHHad. [lomydyeHrne  OKpAIIEHHBIX  KPUCTAJIOB  COJM €
WCIIOJB30BaHUEM TMHIIEBBIX KpacuTened. BripamuBanue KpHUCTaJIOB
MEIHOTO Kynopoca U3 BOJHO-CIIUPTOBBIX PACTBOPOB.
3. 3HaAaKOMMMCS ¢ MUPOM HAHOYACTHI

1. Mooenuposanue. Monenu B ecTeCTBO3HaHUH (TJI00YC, KapThl, PU3NUECKHE
MOJIEJIN, OMOJIOTHYECKHE MYJISIKH, KPUCTAUIMYECKUE pemeTku). Mojenu
aTOMOB U MOJICKYJI B XMMUHU.
Ilpakmuueckas uacme.
W3roroBieHne Mojenell MOJIeKyJl M3 TOAPYYHBIX cpenctB. Pabora
BOOOpaXKeHUsI.

2. Cmpoenue eewyecmea. Pazmepot vacmuy. Hanouwacmuupt.



Ilpoexmnas 3a0aua Ne 1. Kak y3HaTh IpUMEpHbIE pa3Mepbl BATAMUHHOTO
npaxe «YHAeBUT», «PeBUTY», yMakOBKH KOTOPBIX PAaCHOJIOKEHBI Yy Bac Ha
CTOJIaX, HE OTKpbIBasi OAaHOYEK.

IIpoexmuas 3a0aua Ne 2. Y Bac Ha cTojax HaxXoASTCS MEPHBIA LIMJIUHID,
KoJ0a C BOJOM, BeChl PBIYAXHOTO THMAa C HAOOPOM PpPa3HOBECOB.
[Ipensioxkute  cocoObl  OMpeAENieHUS  pa3MEPOB  MOJIEKYJI  BOJbI
(TIpakTUYECKUN U TEOPETUUCCKHI).

Bonpoc.: OTHOCUTCS T MOJIEKYJIa BOJbI K HaHOYacTuliam? [louemy Bupychbl
Ha3bIBAIOT HAHOPOOOTAMuU?

3. Konnouonwsie cucmemol: nouea, 2iuna, npupooHvie 600bl, 6030YX ObIM,
MuHepanvl, Xxaed, MON0KO, mMacio, Kpoev...Konnouonvie u ucmunnoie
pacmeopwur. Ontudeckue cBoictBa: «dddextr Tunpans», «siBIeHUE
UCKPAIIUXCS CJIOEBY. Konnougusie YaCTHIIbI u ux
pasMmepsl. IDxcnepumenmanvras 3aoaya Ne [. Ha cronax: na3epHas ykaska u
Ja3epHbIN POHAPUK C KPACHBIM JIy4OM, JBa XMMHUYECKUX CTaKaHa: B OJJHOM
3aBapEHHbI MAKETUK 4Yas, B JIPyroM — 4ucTas Boja. lIpomycrure iyd
JazepHOTro (oHAapWKa dYepe3 cTakaHbl. B KakoMm cTakaHe, IO-BallleMy
MHEHUIO, HAXOAUTCA KOJUIOWJHAs cucrema? Ha yeM OCHOBBIBaeTCs Balle
MIPEANOJIOKEHNE?

Oxcnepumenmanvhas 3aoaya Ne 2. Bam BbIIaHBl pacTBOpPHI  areTara
ceuania Pb(CH3;COO), u womamnma xamus Kl, mrTatuB ¢ mnpoOupkamu,
CIUPTOBasi TOpeNiKa, MpoOHMpKoaepkarelb. B mpoOupky HajeiTe 2 Mo
pactBopa Kl (BbicoTOM 2 CcM) W 3aTeM Mpuieilte 2 MJI pacTBopa
Pb(CH;COO), . Obpa3syercs »xenthlii ocafok. Harpeilite mpoOHpKy 0
pacTBOpEeHHsS Ocajaka. 3aTeM OXJaJuTe MNPOOUPKY OKoJo 2-3 MUH U
MOMEIIaeM B COCYJ C XOJIOAHOW JeasiHoi Bomoil. Uto nHaGmomaete? YUto
MIPOUCXOIUT TIPU BCTPSIXUBAHUU MPOOUPKU?

WTtak, BBl TONBKO YTO OOHAPYXKWIU pA3THUAE MEXKIY HCTUHHBIMU
pacTBopaMM U KOJUJIOMAHBIMU pacTBopaMu. B  mocienHux BbI
HaOMoAQIM TpOsIBIIEHHE onTUYecKuX 3PdekToB: «3pdexkt Tunmansy
(ke 3aa. Nel) u «siBieHUE UCKPSIIUXCS CJI0eB» (IKCM. 3a1.Ne2).

Bonpoc: Kak noka3arh, 4TO MBUIBHBIM PAcTBOp SBJSETCS KOJUIOMIHOMW
cuctemoii? (ITo paccesHuto cBeTa B pacTBOpe -KoHYyC TuHmas).

YTO MpOUCXOAUT €CIIM B MBUIBHBIM PacTBOP 100aBUThH MOBAPEHHYIO COJIb?
(ITpo3paunsblii mpexkae pacTBOp PE3KO MYyTHEET, 00pa3zyroTcs KpyHHbIE
XJIOTIBS1). 3HAKOMCTBO C SIBJICHUSIMH KOATYJISIIMU U BbICATUBAHMUS.
Ilpoexmuas 3a0aua Ne 1.]JIBa yuyeHWKA TPUTOTOBUIU CMECh U3
PaCTUTENBHOTO Macja U BOJBI: 100aBUB TIOJIOBUHY YalHOM JIOKKH Macja B
200 mut Bobl. OJIMH U3 HUX YTBEPKIAAET, YTO MOJYYEHHAS] CMEChH SIBIIAECTCA
KOJUIOMJHBIM PAacTBOPOM, a pyrou 3to orpuuaer. Kro npaB? CBoi oTBeT
WUTIOCTPUPYWTE CHUMKaMd Ha wmoOuiabHOM Tenedone. (IIpaBer o06a
ydeHHKa. Bce 3aBUCHT OT OCOOEHHOCTEH NpUTOTOBIEHUS cMmecu. Ecmu
IPOCTO pa3MellaTh Macjio B BoAe, TO KOHyc TuHpmans He HaOmoaaercs.
Ecnu e akTUBHO B30alThIBATh CMECh B T€YEHUE HEKOTOPOTO BPEMEHH, TO



CMECh MYTHEET M B TaKOM PAacTBOPE XOPOIIO BUAEH KOHYC pPaCCEIHHOIO
CBETa, TO €CTh MOSIBISIOTCA METKOAUCIIEPCHBIE YACTUIIBI KaIeJIeK Maciia).
BbIBOJ: KOJUIOMIHBIE pPAacTBOPHI MOYKHO OOHApYKUTh MO ONTHYECKOMY
Tecty «3bdext Tunmans», KOTOpbI OOHAPYKUBAETCS, €CIM KOJIJIOUIHEIC
YaCTHULbI HE MTPEBBIIIAIOT IUANA30H HAHOPA3MEPOB.

4. Memoowvt u cpedcmea IMRUPUYLECKO20 UCCTE008AHUA.

Ha mnpenpinynux 3aHsaTUSIX Bl BBINOJNHSUIM  3KCIIEPUMEHTAIBHBIE U
NpoeKTHbIe 3anauu. Kak Bbl qymaeTe, Kakue METOJbl MCCIIEIOBAHUS BbI
UCITIOJIb30BAIH?

1. HaGmonenwue. 2. DxcnepumenT. 3. M3mepenue. 4. CpaBHeHUE
BcnoMmuuTe 3a1anusi, MpOCMOTPUTE CBOU 3alMCH U MPOKOMMEHTUPYUTE UX
C TOYKM 3pEHHUS HCIOJIb30BAHHBIX METOAOB HCCIeAoBaHUs. YeMm Bbl
MOJIb30BAIKMCH, YTOOBI PEIINTh MOCTABICHHYIO MEepe]l BAMU MPOOIEMYy.
IIpoexmuas 3aoaua Ne 1. Halimure, ueMy paBHa IJIOTHOCTb aTFOMHUHUEBON
dbonbru ¥ METHOW WIM CTaJIbHOW OOJIBAHKM HEMPaBUIBLHON (HOPMBI,
KOTOpBIE JIeKaT Ha Balux crosax. et oocyxnenue.

JIOJKHBI IPEITIOKUTD TUIAH PELICHUs 3TOW 3aJa4M, ONPEACIUTh KaKue
HEO0OXOMMBbI U3MEPUTEIIbHBIE PUOOPHI TSl PEIIEHUS 3TOU 3a/1auu.
CpaBHUTHh HailICHHOE 3HAYEHHE IUIOTHOCTH QJIIOMUHUSA, MEIU WU
CTalld CO CIPABOYHOMN BEIIMYUHOM.

5. Kak cmenenv u3menvuennocmu eausem Ha O00wyr0 NIAOUWLAOD
conpukacaroujuxca yacmuy. OObEMHBIE B3pbIBBI HA MyKOMOJIbHOM 3aBOJIE,
IPEBECHO-CTPYKEUHOM mpeAanpusithu. Ilouemy Hemnb3s HMCHOJIB30BAThH
OCH3UH JIJIsl POIKUTA NPOB. BCIOMHUTH «UTO Takoe IJIOMIA/bY», «EIUHHULIBI
U3MEPEHUS TIIOIIAIN.
lIpoexmuas 3a0aua Ne 1.Y Bac Ha ctojax HaxoAsTcs 1ubo KyOouk PyOuka,
anb0 MaJjeHbKasl yIakoBKa caxapa-padunana. Haligure miiomanb 1esoro
KyOnka u oOmyro Tuiomans 9 Manblx KyOWKOB, U3 KOTOPBIX COCTOWT
OonbpIION KyOWK; WM II€JIOM yMaKOBKHM caxapa W OOIIyIO IJIOIIaab BCEX
KYCOYKOB caxapa B ymakoBke. CpaBHUTE 3HA4Y€HUs IUIOAAU IEI0M
burypsl © cyMMapHO# 1omanu ee vactei? Kakyro 3aKOHOMEPHOCTb MBI
MOKeM HaOJ01aTh?

6. HanooOvexkmovl u 00yci061eHHOCHb UX YHUKAIbHBIX CEOIICHE PE3KUM
yeenuueHuem  naowadu  NOGEPXHOCMU  4ACMUY.  HAHOYACTHIIBI,
HAHOIUICHKM, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH, JIE€HIPUMEDHI,
[I€OJIUTHI, KBAHTOBBIE TOUYKHU.

Ilpoexmuas 3adaua Ne 2. YXo nocsi uMmeetr qiuHy 12-13 Mm, a dacTtuna
maraetuta Fe304 — 20 um. YBennubte ux B 1 Mumuapa pas. C kakumu
oOBeKTaMH BBl Temeph Oynere ux cpaBHuBaTh? Kakue dusndeckue
BEJIMYMHBI U3MEHSIOTCS MMPU U3MEHEHHUH JIMHEHMHBIX Pa3MEPOB?

Ilpoexmnas 3aoaua Ne 3. Ckoabko nucToB Oymaru A4 BoiineT B cTakaH
oovemom 100 min?

Kaxpoili rpynmne BbIaHbl JUCTHI OymMarn A4 W XUMHUYECKHE CTaKaHbI
ooveMoM 100 mi. Kaxpgas rpynna UieT oTBET Ha 3TOT BOIPOC.



[Ipensiaraem MoMoIb: COMHUTE JMCThI B KOMOK. CKOJIbKO KOMKOB Oymaru
BOIIJIO B OJIMH CTaKaH?

Haiinure miomanas oOTaenbHOro Jnucta A4 W IMUIOWAab MOBEPXHOCTH
XUMHUYECKOTO CTakaHa. HalauTe cymMMapHyIO IUIONMaab KOMKOB Oymarw,
HaXOJSIINXCS B CTakaHe?

JlenaioT BBIBOJ: OHA OKaszajach 3HAYUTENBHO OOJbIIE  IUIOMIAIU
MTOBEPXHOCTH CTaKaHa.

KakuMm o00pa3oM Mbl YyBEIMYWIM CYMMApHYIO IUIOHIAAb IOBEPXHOCTU
oymaru? (YMeHbllieHHeM 00beMa OJTHOTO JIUCTA)

7. Hanooodovexkmovt u 06yCJl08JleHHOCI11b UX YHUKA/IbHbBIX ceoucme PE3KUM

yeenuyeHuem  naowiadu  NOGEPXHOCMU  4ACmMUY.  HAHOYACTHIIHI,
HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH, JCHIPUMEDPHI,
IICOJIUTHI, KBAHTOBBIE TOYKHU.

Ilpoexmnas 3a0aua Ne 4. Haiigute mioniags CBOEH uepernHoid KOpoOKU U
CpPaBHUTE €€ C IUIONIA/IbI0 MOBEPXHOCTH OOJIBIIUX MOMYIIAPUA U YepEITHON
KOpoOKH, eciau S(kopa 6.1.) = 2500 cM? . S(u.x)=4nr’/2, Tae r=C/2.
OObsicHeHue: OoJplnas IUIONIAAb OOJIBIIUX TMONYyIIApUid  OOBIACHIETCS
HAJIMYUEM MHOTOUYHUCICHHBIX CKIIAJOK.

Oxcnepumenmanvuas 3adava. Ha cronax HaxoAsTCs cTajibHas KHOIKA,
KEJIE3HBIN IBO3/lb, KyCOUEK MEIHOM MPOBOJIOKH, MEHASI CKPEMKa, TPaHyJIbI
AIOMUHUS W IWHKA, IMTATUB ¢ TPOOUpPKaMH, COJIsTHas Kuciorta. [lomectute
MIPEIOKCHHBIC TeJa Ha JHO MPOOMPOK M J00ABBTE 3aTEM COJISTHYIO KUCIIOTY
(BbICOTa CTOJI0A KUIKOCTU MPUMEPHO 1,5¢M).

Onuimure, 4YTO Bbl HAOMIOJAETe B KaXIAOW U3 MNPOOUPOK.
3HAKOMCTBO C DJIEKTPOXUMUYECKUM PSIOM HAMPSHKEHUN METaJUIOB.

HasBanue oObekTa Ha3Banue Yro nHabmomaem | JleBee mwin
MeTaia, u3 npaBee
KOTOPOTO CHCIIaH OTHOCHUTEJILHO
OOBEKT H, B a51/xum psiny

BriBO: ¢ KMCITOTOM B3aUMOAEHCTBYIOT METAJUIBL: ..........

C KUCJIOTOM HE B3aMMOJICUCTBYIOT METAIUIBL: ........
- 3aganue o yueOHnky M.A. AXMEeTOBa: 03HAKOMBTECH C TEKCTOM Ha C. 13.
- C KakuM BBl CTOJIKHYJTUCh mpoTuBOpeuneM? Menp u cepebpo B
HAHOCOCTOSTHUSIX CIIOCOOHBI B3aMMOJICHCTBOBATH C KUCIOTaMH. Y BETUYCHHE
IJIOIIAIA TOBEPXHOCTH PEArupyIOIIMX YacTUL[ BJIUSET HE TOJIBKO Ha
CKOPOCTh peakiuu (0OBEeMHBIC B3PBIBBI), HO U HAa XapaKTep XMUMHYECKHUX
CBOWCTB.
IIpoekT «B nonckax KOJUIOUIHBIX PACTBOPOBY

4. XMMHSA HA CTPaXKe 310POBbsl.

1.

Hoo. Boszonka iioda. Hoo uz anmexu.

Ilpaxmuueckas yacme.

NsrotoBiienre Mojenu MOJEKYJIbl Hoja. DJEeKTpoHHas, rpaduyueckas
dbopmyna Hoaa

[Tpoekt «OOHapyxeHHEe KpaxMalia B MPOAYKTaX MUTAHUS.




2.

«Mapzanyoeka». Ilepmanzanam Kanusa. Mapranenyz, W ero CTeNeHH
OKHUCJICHUS

IIpakmuueckas uwacmo.

OnpeneneHrne MaccoOBOM 10JIM KUCIOPO/ia B MOJIEKYJIE IEpMaHraHaTa Kaausl.
Pacuer oTHOCUTENBHON MIJIOTHOCTU KUCIOPOAA MO BO3IYXY.

COopka mnpubopa I TIOJYYCHHsS] KHCIOPOJAa METOJOM BBITECHCHUS
BO3/lyXa.

DKcnepuMeHT: cOopka mpuodopa s pa3ioKEHUs NepMaHTraHaTa Kajusl.
KauecTtBeHHas peakiusi Ha KUCIOPOI.

[IBeTHBIC peakiMK C MMepMaHraHATOM Kalius (Hamp., MepMaHTaHaT Kalus U
cyNnbpUT HATPUS, JP.)

Ilepekucov 600opooda. Ceoiicmea u npumeHeHue nepoKcuda 6000pooda.
CreneHb OKHCIIEHHS KUCIOPO/a B MOJIEKYJIE TEPOKCUAA BOIOPOA.

Peakuus paznoxkeHus nepokcuaa Boaopoaa. Kak npoBecTr S3KCIEpUMEHT.
Karamuzaroper. Oxcun mapranma (1V), dpepmeHT katanaza — kaTamu3aTopbl
pEaKLMK Pa3I0KEHHUS.

IIpakmuueckas uwacme.

Oxcun mapranna (IV): nanucate (opmysy BelllecTBa U ONPEAEIIUTh CTENEHb
OKHCJICHHUS.

Tpu npoOHpKH, B KaKI0M HAXOAUTCS HECKOJIbKO MJI alTe4YHOM MEPEKUcU
BojopoAa. Bo BTOpylo U TpeTbi0 MpPOOHMPKUM MOMECTUTE COOTBETCTBEHHO
okcuy Mapranna (IV) (Ha koHUMKe mImaTesns) U CBeXEHATEPThIH KapToQeb
(Ha KOHYMKE IIIAaTes).

Howmep npoOupku | Uto qoGaBuiu Yro Habmogaem

Hamnucats ypaBHeHUE peakiiuu ¢ 0003HAYEHUSIMU YCIIOBUM €€ MTPOTEeKaHusI.
[Tpoucxoaut nu peakius B nepBoit nmpooupke? [pemnoxure npudop as
MOJTyYeHHs BOJOPOA MPH Pas3NIoKEHUHU TIEPOKCHAA BOAOPO/Ia.

4. Auemuncanuyunosasn kucioma. Ackopounosasn Kucioma. KucioTHoCTb

cpenbl. pH — MHHAUKATOPBI CBOMMH PYKaMH.

IIpaxmuueckas yacmeo.

Onuncanue bu3nUecKux CBOWCTB. IIpurorosnenue
pPacTBOpPOB  alETWICAIUIIMIIOBOM U acKOpOMHOBOM KucioT. JleiicTBue
uHAUKaTopoB (deHondranenHa, TakMyca MW METHIOpAaH)Ka) Ha UX
pacTBOPBI.

WHJIUKATOPbI Anetnicaauuiionas AckopOMHOBAsI KMCJIOTA
KHCJIOTa

®denondranernH

Jlakmyc

METHUIIOPAHK

[IpuroroBneHnue orBapa kpacHou kamycTbl. HaOmonenne u3MeHeHus LBeTa
OTBapa B pa3HbIX pacTBOpax (yKCycHasi, JUMOHHas, aCKOPOMHOBAsI KUCIIOTHI,
IIOBAPEHHAsl COJIb, FA3UPOBAHHAS BOJA, HAIIATHIPHBIN CIUPT, MUILEBAs CO/A,
pPacTBOpP MbUIA M CTUPAIBHOTO MOPOILIKA).




B3aumoneiicTBue ackopOMHOBOM KHUCIIOTHI C HoaoM. Bompoc: mis kakux
UCIIOJB30BaTh 3Ty peakiuioo? (s oOHapyKEeHHs
ACKOpOWMHOBOM KUCJIOTHI B MPOAYKTAX MATAHUS).

ejaer  MOKHO

1 pearent 2 peareHT Uro  nabmomaeM  Opu HX
ackopOMHOBas KUCJIOTa | HoA B3aMMO/JICHCTBUU
®usnueckue cBoicTBa: | Ouznyeckue CBOWCTBA:

5. «3eneHKka» unu OpunNIUAHMmMOBLLIL 3e/1eHblil. [Ber

HOPOLIKOOOPa3HOro OpUIUIMAHTOBOTO 3eyieHoro. [IpakTuueckoe 3HaUeHUE U
[OJIy4YEHHUE.

IIpakmuueckas wacme.

dusnueckue cBONCTBA OPUIIIMAHTOBOTO 3€JIEHOTO

Kak nokazaTe NOATMHHOCTH OpWIUIMAHTOBOrO 3eneHoro. IlpoBenenue
NOCJIEIOBATEIbHBIX pEAKIHM B OJHOM NpoOUpKE C OpUIIMAHTOBBIM
3€JICHBIM: BHaYajie B MPOOUPKY J00aBUTHh KOHIICHTPUPOBAHHOMN COJISIHOM
KHUCTOTHI, a 3areM pacTtBopa mienoun NaOH. Odopmienne paboTel 1o
CBOEMY YCMOTPEHHIO. 3aTeM OOCYIuTh: Kak 3a(UKCUPOBAIM PE3YNIbTAThl
JKCIIEpUMEHTa (MI3MEHEHHE 1IBETA, BBINAICHUE OCAIKA).

[IpoekT «MOXHO 1M HCHOJB30BATh OPWUJUIMAHTOBBIA 3€JEHBIA  Kak
WHJUKATOP KUCIOTHOCTH CPEJIbI»

«Mbi10 yydecnoe» . X039CTBEHHOE U TyaJIETHOE, )KUJKOE U TBEPJIOE.
IIpakmuueckas wacmeo.

JleficTBrE JaKMyca Ha pacTBOP MbLIA, PACTBOP CTUPAJIBHOTO ITOPOLIKA
(1oKa3aTenabCTBO ILEJIOYHOTO XapakTepa MOMIIUX cpencts). M3yueHue
TUKETOK TBEPJOTO U KUAKOTO MbLia (pa3ivuue B XMMHUYECKOM COCTaBe).
PactBopenne Mpula B JKECTKOM M JHCTWUIMPOBAHHOW  BOJE.
Oddexr Tunpans.

[Ipoekt «MpL1oBapeHuE»

5. XUMHSA NUIIHA
1. Caxap, Kpaxmaiu, yeanni0a03a — poOCHEEHHUKU 2/IIOKO3bl.

Yro  Takoe  auader. I'mukemuueckuii WH]ICKC MPOAYKTOB
NUTaHus. XUMUYECKHUE TOICIACTUTENHN U UX KOBAPCTBO.

Ilpakmuueckas yacme.

OrnpeneneHue NPoayKTOB C BHICOKUM IIIMKEMUYECKUM HHJIEKCOM (paboTa ¢
TabIuIeit).

OnpenensieM TOACHACTUTENM: acmapTtam, copout .... (Pabora ¢
ATUKETKaMHU.
OnpIT: B3aMMOJICHCTBUE  TJIIOKO3bI € THAPOKCHIIOM MeTn

(I1), cBeXenmpPUTOTOBICHHBIM.

HccnenoBanre  U3MEHEHUS  COAEpPKAHMS ~ TJIOKO3BI B KPOBHU
nocyie cOajaHCUPOBAaHHOTO o0eda W mocie ymnotpedsienust dactdyna:
KAPHEIIKOB,YUIICOB, CIAIKUX Ta3UPOBAHHBIX HATUTKOB.

2. Antomunuii: eenuxuil u yycacuoii. IloueMy He clelyeT MNOJIb30BaThCS

amomuHueBord mnocynon? ConepHuk Kanbnus. Octeonopo3. MeTtamibl
KOHCEPBHOM OaHKH.




Ilpaxmuuecxas paboma.

CBoiicTBa aJIIOMUHMS W 00JacCTH NMPUMEHEHUS AJIIOMUHUS HAa OCHOBAHUU
ero cBoiicTB (moBTopeHue). CocTaBUTh TaOIUILY, KIacTEp HIIM CXEMY.
[IpoBeneHre XHUMHUYECKHX PEAKIHUM, XapaKTEepU3YIOMMUX aM@OTepHBIC
CBOMCTBA COCJIMHECHUH aJIFOMUHUS.

OngwiT 1. ATIOMUHUN B COJITHAsT KUCJIOTA.

OmnpIT 2. XIT0pu aTFOMUHHS U THAPOKCHU HATPUS

OmnpIT 3. ['UapoKcu I aTFOMUHUS 1 COJISTHASI KUCIIOTa

OmnbIT 4. 'uapoKCcHa aTIFOMUHUS ¥ TUJIPOKCH]T HATPUS

| Hasanue omnbliTa | Yro nHabmrogaem | YpaBHEHUE XUMUYECKON PEAKIIUU
BeBonx: .............
[Ipoekt «Ee Bemu4yecTBO — KOHCEpBHAsg OaHKA: 3KCHEPHUMEHTAIBHOE

ONPENICIICHUE METAIIIOBY.

3. Ykcycnaa kucnoma. CTOJIOBBI YKCYC, YKCYCHas 3CCEHLHs, JeIsHas
YKCYCHasi KUCJIOTa: B 4eM pa3Huma. CBOMCTBA YKCYCHOM KHCIOTBI U €€
npuMeHeHne. GrU3n0I0THYECKOE BO3ICMCTBUE KUCTOTHI.

IIpakmuueckas paboma.

CocraBneHue TMOHATUMHOM CXEMBI: «4TO S 3HAKl0 00 YKCYCHOU

KUCJIOTe»  (MHIAUBUAYAIBHO, TUOO B TPYIIIE).

PacueT KoHUEHTpalK KUCIOThI IpU €€ pa30aBICHUN.

KucnoTHOCTh pacTBOPOB MUILEBOM COJIbI U YKCYCHOUM KHUCIIOTHI.

["amenne nuIeBon CoAbl YKCYCHOU KHUCIOTOW: IPU3HAKU XUMUYECKOU

peakuuu (BbIJIEJICHHE Ta3a, Pe3Koe yBelnueHrne o0beMa PeaKIMOHHOU

cmecu). [loBTOpUTH peakiuio TamieHusi COAbl C  HCIOJIb30BAaHUEM

WHIUKaTOpa (Hamp., OTBapa KPacHOKOYAHHOW KamycThl). Jlims uyero

HE00X0IMMO OBLIIO MPUMEHEHUE UHUKATOpa?

OOpatuTh BHUMaHUE, YTO BBIJICTICHUE Ta3a YaCTO COMPOBOXKIACTCS
yBelIMYyeHUeM oObemMa  peakiuoHHOM cMmecu.  Kakue  Mephl

IIPEAOCTOPOKHOCTH

HY>KHO COOJIF01aTh TPU MPOBEACHUHN TaKUX PEAKIUI?

4. «Conenaa Hawa dcu3Hpy» (IOBAPEHHAs  COJb, IMOTAll, TJyTamaT
HaTpHA....... riiayoepoBa coJib, MEAHBIN KyTHopoc...... )

[InmeBast coma, MUTbEBas COAA, KaJIbIIMHUPOBAHHAS COJA, KAYyCTHYECKas
COA: OJWHAKOBBIE WJIM PAa3HbIE BeEHIECTBA. KadyeCTBEHHbIE pPEAKLHUHU B
XUMUH.

lIpakmuueckas paboma

OnpenenuTs: Kakoe M3 BElIEeCTB (MHUILEBasi COJla, KayCTUYECKasi coja,
KJIBIIUHUPOBAHHAS COJIA) ABJISIIOTCS COJIAIMU YTOJIbHOM KHUCIIOTHI.

OmnpiT 1. J[leficTBUE HHANKATOPAMHU.

OmnpiT 2. [lelicTBuE HA PaCTBOPHI MUILEBON U KAYCTUYECKOUN COJIbI YKCYCHOM
KHUCJIOTBI

| HasBanue onbita | Uro nabmonaem | Boiox

BuBOx: ..........



[IpoBeneHne  OMBITOB  MOATBEPKAAET, YTO  IHIIEBas  COAQ,
KaJlbLIUHUPOBAHHAsL CO/a — 3TO COJIM CIa0OM YroJIbHOW KHCIOTHI, a
KayCTHYECKasl COJIa — pACTBOPUMOE OCHOBAHUE.

O6cyauntb, Kak JOKa3aThb OIBITHBIM IIyTE€M, 4YTO WHUIIEBas coja

ABJISIETCA KUCIION COJIBIO.

5. Bpeo numpamog: mugh unu npaeoda. 11onp3a HUTPATOB: Ba)KHEUILINE
MUHEpaJbHbIe YAOOpeHUs Kak HCTOYHUK a30oTa. KpyroBopor asora.
[louemy BeHepuHa MYyXOJIOBKa I[O€JAeT HACEKOMBbIX (Tak OHa
BOCIIOJIHAET HEJOCTAaTOK a30Ta B OOJOTUCTBHIX MecTax). Hutpartbl B
KAaueCTBE MHUILEBbIX KOHCEPBAHTOB. Kakue mpeBpaleHust IpOUCXOIsT €
HUATPATaMH B OPTaHU3MEUEIIOBEKA. A30T U €ro CTENEHU OKUCIICHHUS.
IIpaxmuueckas yacmeo.

OnpeneneHne MaccoBOM JOJAM a30Ta B KAJIMWHOW, HATPUEBOM H
aMMOHUITHOM cenuTpe. BIBOA: Kakoe M3 HUX 00Jee EHHOE a30THOE
yaoOpeHue.
[TpoekT «BiusiHre a30THBIX YI0OpEHUI HA POCT Ca’KEHLIEB (Pacom.

6. Pabdora Hag mpoekTamm — S 4

1. DTan BeIOOpA TEMBI, IOCTAHOBKHU LIEJH, 337a4 UCCIIETOBAHHUS .

2. OTan BBIIBU)KEHHSI TUTIOTE3HI.

3. OTan IJIaHUPOBAHMS IIyTH AOCTHIKEHUS LEJIEH MCCIIEN0BATEIbCKUX
(IpOEKTHBIX) pabOT U BIOOpPA HEOOXOAMMOTO HHCTPYMEHTAPHSL.

4. DTtan npoBeieHUs Y4eOHOTo MCCleNoBaHusl (MPOEKTHONW paboThl) €
IIPOMEKYTOUHBIM KOHTPOJIEM 32 XOJOM BBIIIOJIHEHUS U KOPPEKLIHUEH
pe3yJIbTaTOB.

5. Otan opopmiIeHUS, IPEICTABICHUS (3aIUThI) MPOIYKTa TPOCKTHOM
paboThI



3. Opranu3anuoHHbINi pa3jaen padoyeil MporpaMMbl BHEYPOUYHOI
nesireqbHOCTH "'IlepBble maru B xumuu'"

3.1. TemMaTHUeCKHii IJIAH NporpaMmbl BHe!QOqHOﬁ JCHATCJIbHOCTH

"HeEBme IArv B XuMuu''

Ha3Ban Tema 3ansATUSA HUcnoub3y

Ne Bcero IIpak-

/e ‘IaCOBTeopHH THEA [ o O¢
pasaes o0opyaoBa
a HHE
Pa3zgen BBoanoe 3anaTHE. 1
1.

1 Brexen MecTto XumMuH B 2 1
ue.(24.) €CTEeCTBO3HAHUU
Paznen 2. Bemectsa. [Ipuemsi 1
IkcnepuM | 0OpalieHus ¢ BEIECTBAMH.
cH [IpaBuna 6e3omacHoi paboThI 1
TaJIbHbIE IIPU MPOBEJICHUH
OCHOBBLI JKCIEPUMEHTA. TeXHUKa
XUMUH. 1a60paTOPHBIX PadoT,

(84.) HarpesarenbHbie IpHOOPHI.
2 8
TBIE BEIIECTBA, 0COOO YNCTHIQ 1 JlaTuuk
Bemiectna. [Ipumecn, 3JIEKTPON
Cwmecu, pOBO
JTHOCTH,
1dpoBo
i
MHUKPOCKO
i
MeTtobl TO3HAHUS 1
B €CTECTBO3HAHUHU.
Bopa. PactBopsl. Mopckas u 1 JlaTuuk
npecHas BoJa. TeMmrepar
buonoruueckue KuaKkoCcTH YpbI
MJIAaTHHOB
BIN
accoBas JOJISI PAaCTBOPEHHOT( 1 1 JlaTumk
BEIIECTBA, WJIM TPOIICHTHAs] onTHYE
KOHIICHTpAIIUS BEIIECTBA B CKOM
pacTBope MJIOTHO
CTH
Hacwimennsie u 1 Hudpo
MIePECHIIIEHHBIE PACTBOPBI. BOU
MHUKPOC
KOII




Paznmea 3.
3HaKoMHUM
cAcC

MHp
oM
HAHOYACTH
i (84.)

MonenupoBanue

Crpoenue BemiecTna.
Pa3mepsl yacTuil.
HanouacTuiisl

Kosutoniaele cuCcTEMBI: IT0YBA,
TJIMHA, IIPUPOIHBIC BOJIBI,
BO3IyX JIbIM, MHHEPAJIBI, XJI€0,
MOJIOKO, MacJIo,

KpoBb. .. KosmonaHeien
HCTHUHHBIC PACTBOPHI

Mertons! 1 cpesicTBa
AMIIUPUYECKOTO
HCCIICIOBAHUSA

Kak cternens n3Meab4eHHOCTH
BJIMACT H3061Hy1-0 Iiomanab
COIMIPUKACAIOINXCS YaCTHUIT

Hanoo0bekThI
1 00YyCITOBJIEHHOCTD UX
YHUKAJIbHBIX CBOHMCTB PE3KUM
YBEJIMYCHHUEM ILIOIIA TN
MTOBEPXHOCTH YACTHII

Pasznen
4,
Xumusa
Ha
cTpake
310POB
bs1.(64.)

Hoxn. Bosronka iona. Mog u3
anTeKu

«MapraHiuoBkay.
[lepmanranar kanus

AIIXP

[Tepexuces Bogopoaa.
CBONCTBA U IPUMEHEHUE
NIEPOKCH/Ia BOJIOPOIA

[Tpubop
TUISL
nojydye
HUSI
BOJIOPO
na

AneTwiicaJunuioBas
KHCIIOTa. ACKOpOMHOBAs
KHUCJIOTa

«3eJeHKay WIn
OpHMIITTMAHTOBBIN 3€JICHBIN

«MBL10 uyIecHOE»

JlaTuuk

Paznea 5.
XuMus
mumm(54.)

Caxap, kpaxmall, 1eJUII0JI03a
— POJACTBEHHUKH TITFOKO3BI

AJIOMUHUN; BEJIUKUU U
YKACHBIU




yKCYCHa}I KHCJIOTa

«ConeHnas Harla >XU3Hb»

Bpen nutparos: mud uiu

npaBjia

JlaTunk
pH,
JTATYNK
3JIEKTPO
pOBO
JTHOCTH

JlaTunk
3JIEKTPON
pOBO
JTHOCTH

11

Pasnea 6.
Pabora
HAJ
NMPOeKTAa
MH.(54.)

Ortarn BEIOOpa TEMBI,
NOCTAHOBKH LIEJIH, 3a7a4
MCCJIETOBAHMS .

OTtan BBIABWKCHUA
T'MITIOTC3BI.

Otan miaHupoBaHUs MyTH
JOCTHKEHUS LieTel
UCCJIEI0BATEIbCKUX
(IpoeKTHBIX) paboT u
BBIOOpA HEOOXOAMMOTO
WHCTPYMEHTApHSI.

Otan npoBeneHus: yueOHOro
uccne0BaHus(IPOSKTHOM
paboThI) C MPOMEKYTOUHBIM
KOHTPOJIEM 32 XOJI0M
BBINIOJTHEHUS U

KOppEeKLHEn

PEe3yIbTaTOB.

Oran odopmiieHus,
MpeICTaBICHUS (3AIIUTHI)
MPOTyKTa

MIPOEKTHOM PabOTHI

UTOI'O:

34

18

16




3.2. KanenpapHblii yueOHbIH rpapuk
VYueOnslit rpaduk BHEYpouHOU AesTeapHOCTH yuaimuxcs MAOY «Cpennsis
oOmieoOpa3oBarebHast mkona Ne 22y pazpaboTaH ¢ yueToM:

o [locTaHOBIIEHHS TJIAaBHOTO T'OCYJAapCTBEHHOTO CAHUTAPHOTO Bpayda
P® or 29 nexabps 2010 r., Nel89, CanlluH 2.4.2.2821-10 «CanutapHo-
AMHUIEMHUOJIOTUYECKUE TpeOOBaHUS K YCJIOBHMSIM U OpraHH3alui OOy4YeHHs B
00111e00pa30BaTENbHBIX YUPEKICHUIKY;

o [locTaHOBJIEHHS TJIABHOTO TOCYAAPCTBEHHOTO CAaHUTAapHOrO Bpada
P® or 04 wurona 2014 r., Ned4l, «Ob yrBepxkxnenun CaunlluH 2.42.31172-10
«CaHUTapHO-AMUIEMHUOJIOTMUECKUE TpeOOBaHUS K YCTPOMCTBY, COJAEpIKAHMUIO,
OpraHu3anuu pexnma paboThI 00pa3oBaTEIbHBIX OpraHu3anui
JOTIOJTHUTENBHOTO 00pa30BaHusl AETEi»;

o [Ipukaz MunHuctepctBa oOpa3oBaHus U Hayku Poccuiickoit
®enepaunn ot 29 asrycrta 2013 1., Nel0OO8 «o6 yrBepxkaenun Ilopsiaka
OpraHu3allid M  OCYIIECTBIECHHUS  OOpa30oBaTEIbHOM  NIEATENBHOCTU IO

JOITOJIHUTCIBbHBIM O6H_ICO6paBOBaTeHBHBIM ImporpamMmmam).

I'padux yTBEpKIa€TCS PYKOBOIUTEIIEM IIKOJIBI M pa3MeIaeTcs Ha

opUIIMaTBHOM CAUTE HIKOJIBI.

Mecay Koauuecmeo yueonwix neoen
CeHts0pb 4
OxkTs10pb 4

Hos6pb 5
Jexabpb 4

2 moJayroaue
SuBapn 3
deBpaiib 4
Maprt 4
Anpenb 4
Maii 2

Hmozo: 34 yueonvix Hedenu




3.3. Cucrema ycj0BHil peajin3anny NPoOrpamMmmbl

Kanposeie ycnmoBusi: B mkone BJ] "IlepBble miarm B xumuu'" BEAET YUYUTEIb
xumun U Omosnoruu. OOpa3oBaHHe — BBICIHIEE Tegarormueckoe. /(s HempepbIBHOTO
npo(eCCHOHATIBHOTO Pa3BUTHA IE€JArOrMUECKUX paOOTHHUKOB B IIKOJE MMEETCS IUIaH
paboThl ¢ TefaroraMu MO MOBBIIIEHUIO KBaJU(UKAIIMA B COOTBETCTBUU C TpaduKoM
(m1aHOM), YTBEPKIEHHBIM TUPEKTOPOM.

[Icuxonoro-negarornyeckue ycjoBusl peanu3alu IporpaMMbl 00eCeUUBaroT :
IIPEEMCTBEHHOCTh COJEpKaHus U (popM opraHuzauu o0pa3oBaTEeIbLHOTO MpoIecca Ha
pa3HbIX YpOBHSAX o0Owmero ooOpa3oBaHus; Y4€T cHEOU(PUKA BO3PAaCTHOIO MU
NCUXO(PU3UYECKOTO pa3BUTHS oOyJaronuxcs; i pepeHnnanno 151
WHIUBUIYAIN3AUI0 O0y4Y€HHUs; MOHHMTOPUHI BO3MOXHOCTEH M CHOCOOHOCTEH
OoOy4aroluXxcs; BBIABICHUE M MOAACPKKY OAApEHHBIX JAETed, AeTed ¢ 0coObIMHU
o0pa3oBaTeIbHBIMU NOTPEOHOCTAMH.

WNHpopMalinoHHO-METOIMYECKUE YCIOBUS: B3aUMOJEHCTBUIO BCEX YYACTHHUKOB
00pa30BaTENbHBIX OTHOLICHUM CIIy’)KMT CalT IIKOJbI, Ha KOTOPOM pa3MEIaeTcs

uH(popMalus s IeAaroroB, 0Oy4aromuxcs U poauTeNei.



4.

4. Cniucok HCIOJbL3VEMbBIX MCTOYHUKOB

Cnucok OCHOBHOW JUTEPATYphHI:
Xumnueckast sHruknoneaus. T 1. M., 1988 r.
Kykymxkun FO.H. «Xumus Bokpyr Hacy, M. Beiciias mkona, 2018 r..
B.1. Ky3HenoB «XuMus Ha HOPOTre HOBOT'O THICSYENETUN», « XUMUS BIIKOJIEY
Ne 1, 2017.

AM. FOaun u npyrue. «Xumus s Bacy. M. «Xumua2002.

Chnucok JUTEPATYPbI A YUYMTEJIA:

1.

2.

10.

11.

O.C. T'abpuensn, ['.I'. JIsicoBa «HacTonpHast KHUTa YUUTENsT XUMUAWY. ,/[poda,
2017.

AmukOeposa JI.IO. 3anumarenbnas xumusi. Knura a1 ydamuxcsi, yauTesnenn
poauteneit. M.: ACT-TIIPECC, 2017,

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

FO.H. KopoTslimieBa « XMMHAYECKUE CATTOHBI KPACOTHI».

«Xumus Buikose».  Ne 1. 2005 r.

Ckypuxun .M., HeuaeB A.Il. Bce o nuuie ¢ Touku 3peHust xumuka. Crpas.
n3nanue. M.: Briciras mikosna, 2009

AxmeroB M. A., 3oposa E.IO. O0yueHune XxuMuu Kak mporecc pa3BUTHs

MO3HAaBaTeNIbHBIX cTpaTeruil yuammxcs [ Texcr]/ AxmeroB M. A., 3opoBa
E.}O.// Hayka u mixomna.- 2015.- Ne 2.- C.81-87

Jlazapes B. C. IIpoekTHasg HA€ATEIBHOCTh B IIKOJE: HEUCIIOJIb3yEMBbIE
Bo3MmokHOCTH [Tekcr]/ Jlazapes B. C. /Bonpocsr o6pa3zoBanus. — 2015.- Ne3.-
C. 292-307.

BopontioB A. IlpoekTtHas 3amauda [DaexkTpoHHbIN pecypc] / BoponioB A. -
Kypnan «HaganpHas twmkoma».- 2007.- Ne 6. —  Pexum gocryna:
http://nsc.1september.ru/article.php?id=200700608

Beenenne B HaHoTexHonoruu. Xwumus [Tekcrt]/ ydeOHoe mocoOue s
yuamuxcsi 10 — 11 xmaccoB/ mom pemakiuenr AxmeroBa M.A. - CIIG:
oOpazoBarenbHbIN IIEHTp «Yuactuey, ObpaszoBarenbHbie mpoekTsl, 2011 — 108
c. (cepus Hanomiko:a)

INabpuensa O.C., OctpoymoB W.I'. IlponeneBTuueckuit kypc «Ctapt B
xumuioy/ ['abpuensu O.C.- Kypnan «Xumus B mkone».- 2005.- Ne 8.- C. 19-
26

l'ony6 T'.b., Ilepensiruna E.A., UypakoBa O.B. OcHOBBI NpOeKTHOU
JESATEIHPHOCTH IIKOJBbHUKA: METOJMYECKOE MTOCOOHE MO MPEIOoIaBaHUI0 Kypca
(c wucmonb3oBaHUEM TeTpajed Ha rmnedatHol ocHoBe)/ Ilom pemakuueit
npodeccopa E.f.Korana. - Camapa: M3znatensctBo «YueOHasi auTepaTypay,
M3narensckuit nom «Pemoposy. 2006. — 224 c.

Cnmcok JuTepaTypbl il 00y4arolMXcs:
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