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IlosicHuTeILHAS 3aMUCKA

Paboyas mporpamMma 1o BHEYpPOUHOH JedarenbHOCTH «llepBble maru B XUMUU» A 7-X

KiI1aCCOB COCTaBJICHAa B COOTBCTCTBHUU C Tpe6OBaHI/I$IMI/I CDC,Z[CpaHBHOFO rocyaapCTrBCHHOI'O

00pa3oBaTeNIbHOTO CTaHIapTa 00IIero 00pa3oBaHusl BTOPOTO MOKOJICHHS:

1.

[Ipumepnass ocHOBHasi oOpa3oBaTelbHAsi MPOrpaMMa OCHOBHOTO OOIIETO0 0Opa3oBaHHA
(omobOpena perienreM (eaepaibHOr0 yueOHO-METOIUIECKOT0 00BEUHEHHS TI0 O0IIEMY
oOpazoBanuio (mpotokosn ot 28 urons 2016 r. Ne 2/16-3) — fgosreestr.ru;

2. Tlucemo Muno6prayku ot 28.10.2015 1. Ne 08-1786 «O paGounx mporpamMmax yueOHbIX
MIPEIMETOBY;

3. Tlucemo Munobprayku ot 12.05.2011 r. Ne 03-2960 «O6 opraHmsanyu BHEYPOUHON
JESATEITBHOCTHY.
JlanHasi mporpamma SBJISIETCSI MPOrPaMMOIl OOLIEMHTEIUIEKTYaIbHOW HANpPaBICHHOCTH.

[IporpaMmma mocTpoeHa Ha CASAYIONUX MPUHITUIAX:

- Ilpunyun nayunocmu (3HaHUSI OCHOBAHBI HA OOBEKTUBHBIX HAYYHBIX (PAKTaXx).

- [lpunyun nocnedosamenvnocmu u cucmemamuynocmu (00y4eHre OT MPOCTOrO K CIOKHOMY,

«OT HC3HAaHMU K 3HAHUIO, OT HCYMCHHA K YMCHI/IIO»).

- Ilpunyun naensonocmu (OCyIIECTBICHUE CBI3U MEXITY KOHKPETHBIM U a0CTPAKTHBIM).

- Ilpunyun ocmeicnennocmu (NEPEHOC UMEIOIIMXCS 3HAHUI B HOBYIO CUTYAIIHIO).

- Ilpunyun coznamenvnocmu u akmusnocmu (IPUMEHEHUE 3HAHUN Ha TPAKTUKE).

AKTYaJIbHOCTh NpOrpamMmbl 0OOyCJIOBJIEHA TEM, YTO B y4eOHOM IUIaHE MpPEIMETy
«XUMHS» OTBEICHO BCEro 2 yaca B Heneno (8 Kiacc), yTo JaeT BO3MOKHOCTb CPOPMHUPOBATH
y ydamuxcs JuIib 0a30Bble 3HAHUS MO NpeAMeTy. B Toxke Bpems Bo3pacT §-To Kiacca
SIBJISIETCS BKHBIM JUTsl IPO(ECCHOHATBHOTO CaMOOTIpEeIeTICHHS IKOJILHIUKOB. Bo3M0OXKHO, 4TO
MIPOCHYBIIMICS UHTEPEC K XUMHUH MOXKET MepepacTy B OYAYIIYIO MPOQeccuro.

AKTYaJIbHOCTb JaHHOW MNPOrpaMMbl COCTOMT B W TOM, YTO OHA HE TOJBKO JaeT
BOCITUTAHHUKAM MPAKTHUYECKHUE YMEHHS U HABBIKU, (DOPMUPYET HAYATbHBIN OMBIT TBOPUYECKON
NeSITeNIbHOCTH, HO U PAa3BHBAET MHTEPEC OOYUYAIOMIETOCs K IKCIIEPUMEHTY, HAyUHOMY TOHUCKY,
CIOCOOCTBYET CaMOOIPENIEICHUIO yJYalluXCsl, 0CO3HAHHOMY BBIOOpPY Tpodeccuu. Yuaruecs
CMOTYT Ha MPaKTUKE UCIOIb30BaTh CBOM 3HAHUS HA YPOKAaX XUMUU U B OBITY.

Ilenarornyeckasi 1e1ecO00PA3HOCTh 3aKJIIOYAETCSI B TOM, 4YTO 0a30BBI Kypc
IIKOJIBHOM MPOTpaMMBbI TIpeyCMaTpUBaeT MpakTUUecKrue paboThl, HO UX SIBHO HEAOCTAaTOYHO,
9TOOBI 3aWHTEPECOBATh YUYAIIUXCS B CAMOCTOATEIHLHOM MPHOOPETEHUH TEOPETHUYECKHUX

3HaHUH U MPAKTUYCCKUX yMeHI/Iﬁ N HaBBIKOB. I[J'I}I 9TOro B KYypC ((HCpBBIC maru B XuMHN»



BKJIIOYECHBI Hanbosiee sSipKue, HarjsiAHbIe, HHTPUTYIOIINE SKCIIEPUMEHTHI, CIIOCOOHBIE yBJIEUb
U 3aMHTEPECOBATH YYAIIUXCS IPAKTUYECKON HAyKOU XHUMUEH.

B pamkax narmonaibHOro npoekra «O0pa3oBaHue) cCo3/laHUE IIEHTPa €CTECTBEHHO-HAYUYHOU
HampaBileHHOCTH «Touka pocTay TO3BOJWIO BHEAPUTH B IporpamMmy LU(pPOBYIO
71a00PAaTOPUIO U KAYECTBEHHO U3MEHUTD IIPOLIECC O0YUEHUSI XUMUH.

KonnyecTBeHHBIE 3KCIIEPUMEHTHI IO3BOJIAT IOJy4aTh JOCTOBEPHYIO HWH(POPMAIHIO O
IIPOTEKAHUHM TE€X WJIM HMHBIX XMMHYECKHX IIpolieccax, O CBOMCTBax BemecTB. Ha ocHoBe
MOJIYYEHHBIX AKCHEPUMEHTAIbHBIX JIaHHBIX OOydaeMble CMOTYT CaMOCTOATEIbHO JAeNaTh
BBIBOJIbI, 0000IIaTh pPE3ylbTAThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HA4YHO OyJeT
CIOCOOCTBOBATH MOBBIIEHUIO MOTUBALIUU OOYUYEHHS IIKOJIbHUKOB.

eas nporpaMmsi:

@opMHpOBaHHE y Yy4YallUXCs Hay4YHBIX INPEJCTABICHUNA O XHUMHH B ITOBCEIHEBHOU
KU3HM YeJOoBEeKa 4epe3 MNpoOyXKJIeHHE HHTepeca M pa3BUTHE MPOo(ecCHoHATbHBIX
CKIIOHHOCTEH K IIPEAMETY XUMHUSL.

3apaum:

Oopa3oBaresibHbBIE:

®  pPACIIMPUTH KPYro3op y4aluxcs 0 MUpPE BEUIECTB;

® JCIOJI30BaTh TEOPETUYECKHUE 3HAHUS [T0 XUMHUH HA ITPAKTHUKE;

e 00y4yuTh TeXHHKE 0€30MaCHOCTU MPH BHIOJTHEHNN XUMUYECKUX PEAKIIHII;

e chopmupoBaTh HABBIKK BHITIOJHEHUS MPOEKTOB ¢ Ucnoib3oBanueM UKT u

udpoBoro 060pyI0BaHHUS;

® BBIABUTH TBOPYECKHU OJAPEHHBIX OOYUYAIONINXCA U TIOMOYb UM TPOSIBUTH CeOsl.

Pa3puBaromme:
e crocoOCTBOBATh PA3BUTHUIO TBOPUECKUX CIIOCOOHOCTEH 00ydaromuXxcs;
e ¢dopmupoBate MKT-koMIIETEHTOCTH;
BocnurarejabHblie:
® BOCIHUTATh CAMOCTOSITEILHOCTD MIPH BBHIIOJTHEHUH PaOOTHI;
® BOCMIHTATh YyBCTBO B3aMMOIIOMOIIH, KOJJIEKTUBU3MA, yMEHHE paboTaTh
B KOMaH/I€; BOCIIMTAaTh YyBCTBO JIMYHOM OTBETCTBEHHOCTH.
CBs3b coaepKaHusi MPOrPaMMbl BHEYPOYHOI 1eSITEIbHOCTH € Y4eOHBIMH
NnpeaIMeTaMu:
Kypc BHEYypOUYHOH AEATENbHOCTH HAEHHO U COJEP)KATENbHO CBsI3aH C 0a30BBIM KypcoM
XMMUU U TO3BOJISIET MOJIEPKUBATh B3aUMOCBS3 TEOPUU U MPAKTUKU, POPMUPYET YCTONUUBYIO
NOTPEOHOCTh MPUMEHSTh MOJTYUYE€HHbIE 3HAHUS U HABBIKU B TIOBCEIHEBHON KU3HH.

HporpaMMa MMOCTPOCHA HAa OCHOBC MeH(HpeZ[MeTHOﬁ HHTErpamun ¢ (I)HSHKOI:I, MaTeMaTHKOﬁ,



OuoJIOTHEH U APYTUMH €CTECTBEHHO-HAYYHBIMU TPEAMETaMH.
OcobenHocTH peaJn3anumn
NpOrpaMMmblI:
Bo3pacr o0yuarommxcs:
[IporpamMmma opreHTHpOBaHA HA BOCIIUTAHHUKOB B Bo3pacte 12-13 et 6e3 cnenuanbHOM
MOJITOTOBKH.
DopMbl 3aHATHH:

B 00pa3oBaresbHOM Ipo1iecce HCIOJIb3YIOTCS pa3InyHble (POPMBI TPOBEACHUS 3aHATHSL:

° Oecennl;
° JIEKIIAH;
° CEeMUHApHI;

® [IPAKTUYECKOE 3aHITHUE;

® XUMHUYECKUU

IKCIIEPUMEHT;

e paboTa Ha KOMIBIOTEPE;

® OSKCKYPCHH;

e BBINOJIHEHHUE U 3aIIKUTa IPOEKTOB.
PesxuM mpoBeneHus: 34 4gaca B rox - | pa3 B Hememo. Bce 3aHATHS 1O BHEYpOUYHOH
NEeSITEIbHOCTH TPOBOJISATCS IMOCIE BCEX YPOKOB OCHOBHOTO PACMMCaHUs, MPOJOKUTEIHHOCTh
cooTBeTrcTBYeT pekoMenaanusam CaulluH, 1. e. 40 munyr.
MecTo mnpoBeaeHUSA: 3aHATUS TPOBOJAATCS B YydyeOHOM KaOuHeTe xumuu MBOY
«IToramkunckas COLLD».
3nopoBbecOeperatomiasi ~ OpraHu3anus 00pa3oBaTeNbHOTO mpouecca  MPEArNoaraeT
UCIOJIb30BaHWE (OPM U METOJOB OOy4YeHHS, aJeKBATHBIX BO3PACTHBIM BO3MOXKHOCTSIM
IIKOJIbHUKA: MPAKTUYECKUE PaOOThI, SKCIIEPUMEHTHI K OECeIbl.

Buabl gesiTeqIbHOCTH: TIPEAyCMOTpPEeHBI TeopeTudeckue (204.) | MPaKTUYECKUE 3aHATHUS

(144.).

IlnanupyvemMbie pe3viabTATHI OCBOCHHSI 00YVYAIOIUMUCS NPOrpaMMbl (BHEYUYEOHOM)

BHEYPOUYHOM I€ATEIbHOCTH

JIn4HOCTHBIE pe3y/IbTaThl:
—0CO3HaBaTh €IUHCTBO U IIEJIOCTHOCTH OKPY/KAOLIETO MUPA, BO3MOKHOCTH €TI0

[M03HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JOCTIDKEHUIN HAYKH;



—IIOCTENIEHHO  BBICTPaMBaTh COOCTBEHHOE LEIIOCTHOE MHPOBO33PEHHE: OCO3HABaTh

MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCIIEC U B paAMKaX CaMOCTOSTEIbHON

JeATETbHOCTH BHE IIKOJIBI;

— OIICHMBATH JKU3HEHHBIE CUTYAIH C TOYKH 3pEHUs 0€3011acHOro 00pas3a KU3HU U

COXpaHEHHS 3/I0POBbS;

—OIICHUBATH SKOJIOTUYECKUI PUCK B3aMMOOTHOIICHUH YEIOBEKA U TPUPO/IBL.

—(opMHpOBaTh 3KOJIOTUYECKOE MBIIIJICHHE: YMEHHE OIICHHBATh CBOIO JIESATEIBHOCTh W

MOCTYIIKH JIPYTUX JIFOJIEH C TOYKH 3PEHUSI COXPAHEHUST OKPYKAIOIICH CPEeNIbl - TapaHTa KU3HH

1 OaromoJtydus Jirojiel Ha 3emIie.

MeTanpeaMeTHBIMH Pe3yJIbTaTaMU U3ydeHUs Kypca «llepBbpie Iaru B XUMHAW SIBISICTCS

(hopMHpoBaHHE YHUBEpPCAIbHBIX YueOHBIX nercTBuil (YV ).

Perynastusubie YY/I:

— CaMOCTOSITEIILHO OOHAPYKUBATh U (POPMYTUPOBATH YICOHYIO IPOOIEMY, ONIPEACTSATh 1EITh

y4eOHOM JIeATeTLHOCTH;

— BBIJIBUTATh BEPCUU PEIICHUS MPOOIeMBbI, 0CO3HABATh KOHEYHBIN pe3yibTaT, BRIOUPATh U3

MPEeI0KEHHBIX U UCKaTh CAMOCTOSITEIBHO CPECTBA TOCTHKEHUS 1IeIIH;

— OCYIIECTBJIATH LIeJIeNoJIaraHne, BKITI0Yasi IOCTaHOBKY HOBBIX IleJieH, mpeoOpa3zoBaHue

MPaKTUYECKON 3a/1aui B MO3HABATEIbHYIO;

—COCTaBJIATh (MHAWBHUAYAJILHO WJIU B TPYIIIE) IUIAH PEIICHHS TTPOOIEMBI;

— paborTas 10 MIaHy, CBEPSITh CBOU ACUCTBUS C LENIbIO U, IPU HEOOXOIUMOCTH, UCTIPABIIAThH

OLIMOKHU CaMOCTOSITENLHO;

— YYMTBHIBATh Pa3Hble MHEHUS U CTPEMHUTHCSA K KOOPIMHAIIMY PA3IMYHbIX MO3UIHI1 B

COTPYJHUYECTBE;

—B JIMAJIOTe C yYUTENIEM COBEPIICHCTBOBATh CAMOCTOATEIHHO BIPaOOTaHHBIE KPUTEPUU
OIICHKH.

Ilo3naBaTenbHble YY/I:

—aHAJM3UPOBATH, CPABHUBATD, KIIACCU(PHUIIMPOBATH U 000011aTh ()aKThI U SABJICHUS.

BhIsSBISATE IPUYUHBI U CIIEACTBUS MPOCTHIX SIBICHHIA.

— OCYILIECTBJSATH CPaBHEHUE, KIacCU(DUKAIINIO, CAMOCTOATEIHHO BHIOMpAsk OCHOBAHUS U

KPUTEPUH I YKa3aHHBIX JIOTHUECKUX OTepallnii;

— CTPOMTH JIOTHUECKOE PACCYXICHUE, BKIIIOUYAIOIIee YCTAHOBICHNE MPUYMHHO-CIIEICTBEHHBIX

CBS3EH.

—C031aBaTh CXEeMATUYECKHE MOJICIH C BBIICTICHHEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

—COCTABJIATDH TE3UCHI, PA3JIMYHBIC BUJLI IIJIAHOB (HpOCTLIX, CJIOKHBIX U T.H.).



—npeodpa3oBbIBATH NH(DOPMAIIMIO U3 OJHOTO BUIA B IPYTroi (TaOIHITy B TEKCT | TIp. ).

— YMeTb OIPEesATh BO3MOKHbIE HCTOYHUKHA HEOOXOIMMBIX CBEIACHUH, TPOU3BOIUTH MTOUCK
nH(pOpMAIINY, AaHATU3UPOBATh U OLEHUBATH €€ TOCTOBEPHOCTb.

—000011aTh TOHATHUS - OCYIIECTBIISTH JIOTHIECKYIO ONEPAIHIO ITEPEX0/1a OT MOHITHH C
MEHBIIUM 00BEMOM MOHITHSAM C OOJIBIIUM 00HEMOM;

— CTPOUTH JIOTHUECKUE PACCYKICHUS, BKIIOYAIOIINE YCTAHOBICHUE IPUUNHHO-CIIEJICTBEHHBIX
CBS3EH.

— OOBSACHATH SABJIEHUS, MPOLECCHI, CBA3M U OTHOLICHMS, BBISBIIIEMBbIE B XOJ€E HCCIIEI0BaHUS,
OCYIIECTBJISATH BBIOOp Hambosiee 3(HEeKTUBHBIX CIIOCOO0OB pEIICHHs 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH.

KommyHukartuBHbie YY/I:

— ymeTh (opmynupoBaTh COOCTBEHHOE MHEHHE M TMO3UIMIO, apryMEHTUPOBAaTh €€ U
KOOPJIMHUPOBATh €€ C MO3MIHUKU NapTHEPOB B COTPYAHUYECTBE IMPH BBIPAOOTKE OOIIETo
pelIeHNs B COBMECTHOM AESITEIbHOCTH;

— 0ToOpaxkaTh B peuu CoJiep>KaHue COBEPIIAEMbIX JEHCTBHI, Kak B (popMe TPOMKOM
COIMATM3UPOBAHHON peuH, TaK U B (GOpMe BHYTPEHHEH peyH;

—YMETbh apryMEHTHPOBATh CBOIO TOUKY 3PEHUS;

— YMETb OCYIIECTBIIATh B3aUMHbBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

—yMeTh paboTaTh B IPYIIIE - YCTAHABIMBATh paboune OTHOIIEHUS, 3PHEKTUBHO
COTPYIHHYATH U CIOCOOCTBOBATH MPOJYKTUBHON KOOTIEPAIIUH.

IIpeaMeTHBIMM pe3yJIbTATAMHU U3YyUYEHUS MIPEAMETA SABISIOTCS CIEIYIOIINE YMEHHUS:
—O0CO3HAHME POJIU BEILIECTB;

—OIPEAEIIATh POJb PAa3JIMUHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

—0OBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE;

—paccMOTPEHUE XUMHUYECKHUX MTPOLIECCOB;

—HCIIOJIb30BaTh 3HAHHS XUMUU MPU COOITIOACHUHN MTPABHUII UCIIOIB30BAaHUS OBITOBBIX
XUMUYECKUX NIPENnaparos;

— pa3nuyaTh onacHble U 0e30macHbIe BEIIeCTBA,

—MPUBOJIUTH TPUMEPBI XUMUYECKUX MPOLIECCOB B MPUPO/IE;

— HaXOJHUTh YEPThI, CBUACTENbCTBYIOMINE 00 OOINX MPU3HAKAX XUMUYECKHX MTPOLIECCOB M UX
pa3IuyusX;

—HCIIOJIb30BAHNE XUMHUECKUX 3HAHU B OBITY;

—0OBICHATH 3HAYCHHE BEILECTB B KU3HHU U XO35ICTBE YCJIOBCKaA,



—0OBSICHITh MUP C TOUKH 3PEHUST XUMUU;

—hopmupoBaTh npeacTaBieHus 0 OyayieM npohecCHOHATFHOM BEIOOPE.

Kpome Toro, 3aHATHsS TpU3BaHBl MPOOYIUTH Yy yYallUXCS MHTEPEC K XUMHYECKOH Hayke,

CTUMYJIMPOBATh JAIbHEUIIICE N3YYCHNE XUMHUU. XUMUYCCKUE 3HAHUS, CPOPMHUPOBAHHBIC HA

3aHATHSIX, WHOOPMAIMOHHAS KyJIbTypa YYallUXCsl, MOTYT OBITh HCIIOJIb30BAHBI UMH IS

PACKPBITHS PA3TMYHBIX MPOSBICHUMA CBSI3M XUMUU C KU3HBIO.

OcHoBaHueM [Jisl BblIejeHUs] TPeOOBaHMIi K YPOBHI0O MOATNOTOBKHM OOYyJaroImIuXcs

BBICTYIIA€T OCHOBHAas oOpa3oBarenpHas nporpamma MBOY «lloramkunckas COLLD.
Crnoco0bl onpeaesieHusi pe3yJbTATHBHOCTH

— Hauanonvlii Konmpoas (cenmadpy) B BHUAE BU3yaJlbHOTO HAONIOAEHUS Ieiarora 3a

COONIIOJICHEM BOCIIMTAaHHUKAMU TEXHUKH O€30TacHOCTH, TIOBEAEHUEM TIpu pabore ¢

MOCJIETYIOLUM O0CYKICHHEM;

— Tekywjuii Konmpoavs (6 medeHue 6cez0 y4yeOHO20 200a) B BHUAEC BU3YAIBHOTO

HaOJIO/IEHUsT TIearora 3a MPOIECCOM BBITIOJNHEHUS YYAIIUMHUCS TIPAKTHYECKUX padoT,

MPOEKTOB, MHANBUAYAJIbHBIX 3aJaHUN, yIacTUs B IIPEAMETHON HEJlelle €CTeCTBO3HAHUS;

— Tlpomesrcymounwiit Konmpoas (memamuyeckuii) B BUAC NpeAMETHON TUAarHOCTUKHU

3HAHUS IETHbMH MPOIIEHHBIX TEM;

— Hmozoewlii Konmpoay (mait) B BUIE U3YUYCHUS U aHAIN3a MPOIYKTOB TPyJa y4al[UXcCs

(mpoekToB; cooOmieHuid, pedepaToB), mpolecca OpraHU3aUK PabOThI HAJ MPOAYKTOM H

JUHAMHKYU JIMYHOCTHBIX U3MEHEHUH.

@®opMbl YU€Ta 3HAHUA, YMEHHUI IPH Peau3anuy MporpamMmmal.

- Ompoc;

- OO6cyxnenue;

— CamocrosarenbHas paboTa;

- TectupoBanue;

— [Ipe3enTanus u 3amuTa TBOPUECKON pabOTHI (IPOEKTHI U 1Ip.).

B koH1ie yuebHOro roga 00y4aromuiics J0HKeH BHIIOTHUTD U 3aIIUTUTH MPOEKT.

Temarnueckuii mjiian

Ne n/nt Conepxanue Teopus IIpakTuka
Beenenue.
1 BBoaHoe 3aHsTHE. TexHrnka 6e30MacHOCTH. 1
2 MecTo XMMUH B €CTECTBO3HAHUU 1
:‘)KCHepHMeHTaJILHLIe OCHOBBI XMMHMU.




BemectBa. [IpuemMsr oOparnieHus ¢ BEIIECTBAMH.

4 [TpaBwmia 6e30macHOi pabOTHI MPU MPOBEACHUH YKCIIEPUMEHTA.
Texnuka 1a00paTopHBIX PabOT.
5 UYucTele BemecTBa, 0co60 uncTeie BemiecTa. [Ipumecn. Cmecu.
6 MeTo 16l O3HAHUS B €CTECTBO3HAHUU.
7 Bopa. PactBopel. Mopckas u npecHast Bojia. buosiornueckue
KUJIKOCTH
8-9 | MaccoBast 1011 paCTBOPEHHOTO BEIIECTBA, UJIH MPOIICHTHAS
KOHIICHTPAIIMS BENIECTBA B PACTBOPE
10 | HacelieHHBIC U TIEPECHIIEHHBIC PACTBOPHI.
3HAKOMCTBO ¢ MUPOM HAHOYACTHI
11 MonenupoBanne
12-13 | Crpoenue BemectBa. Pazmeps! gactur. HanogacTriibt
14 | KoutonaHbIe CHCTEMBI: TTOYBA, TJIMHA, IIPUPOTHBIE BOJIBI, BO3TYX
JTBIM, MHHEPAJTBI, XJ1€0, MOJIOKO, Macjo, KpoBb. .. Koutonaasie u
HWCTUHHBIC PACTBOPHI
15 MerTo1bl M CpeACTBA SMIUPUUYECKOTO UCCIEIOBAHUS
16 Kak cTenenp n3mMenp4eHHOCTH BIUSAET HA OOIIYIO TIJIOMIA
COIPUKACAIONTUXCS YACTHII
17-18 | HaHOOOBEKTHI U 00YCIOBICHHOCTh MX YHUKAIBHBIX CBOMCTB PE3KUM
YBEJIMYEHUEM IUIONIAIU TOBEPXHOCTH YACTHII
XuMHSA HA CTPaKKe 310POBbS
19 Hon. Bosronka riona. Mong 3 anrexku
20 | «MapranmoBkay. [lepmanranar kanus
21 [Tepexuch Bogopoaa. CBOICTBA U MPUMEHEHHUE TIEPOKCHIA
BOJIOpOJIa
22 | AueTtwicanuuuioBas Kuciaota. ACKOpOMHOBas KHCIOTa
23 | «3eneHKay Wik OpUIUIMAHTOBBIN 3€JICHBIN
24 «MBLI0 YyecHOe»
XuMHUA THIITH
25 | Caxap, kpaxmaJ, eJUTF0JI03a — POJACTBEHHUKH TTFOKO3bI
26 | ANIOMUHUI — BEIMKUHA U y)KACHBIN
27 | YKcycHas KucioTa
28 | «ComneHas HaIa KU3Hb»
29 | Bpen HuTpaTtoB: Mu( WM IpaBaa
Pabora Hag npoekramu
30 | DOram BbIOOpA TEMBI, MOCTAHOBKHU I€JIH, 33]1a4 UCCIIEeI0OBAHUSI.
31 OTal BEIABMKEHUS TUIOTE3RI
32 | Dramn IIaHUupOBaHUS MyTH JOCTHXKEHUS 1IeNiel NCCIeA0BaTeIbCKUX
(TIpoeKTHBIX) paboT M BEIOOpPA HEOOXOAUMOTO HHCTPYMEHTAPHSL.
33 | Otam npoBeaeHus yueOHOTo uccie10BaHus (IPOEKTHOM paboThI) C




MPOMEXKYTOYHBIM KOHTPOJIEM 32 XOJIOM BBITIOJHEHUS U KOPPEKIHEH
pE3yJIbTATOB.
34 | Dtan oopmieHHS, TPEACTABICHNUS (3ALIUTHI) TPOIYKTA MPOEKTHON 1
paboThI
HroroBoe 3ansarue. 18 16

Conep:xkaHue Kypca

I/IHCTPYKTa)K II0 TEXHHKE 0€30IaCHOCTHU IMPOBOAMTCA Ha KAXXAOM 3aHATHUU HECPEO MPOBCACHHUEM

OKCIICPpUMCHTA.

1. Beenenne

1.1 Beoonoe 3anamue. 3HaKOMCTBO YYaIIUXCs C HOBBIM Y4€OHBIM KypCOM BO BHEYPOUHOM

JACATCIBHOCTH.

1.2 Mecmo xumuu 6 ecmecmeosnanuu. 3apoXxjcHHe XUMUU Kak Haykd. CBs3b XUMHUH C

MIPAKTUYECKON KU3HBIO YEIIOBEKA.
IIpaxmuueckas yacmeo.
Co3naHne MO3HABaTEIBHBIX KPOCCBOPAOB M APYTHX WHTEPAKTHBHBIX YIPAXXHEHWHW Ha

LearningAps.org uiau MyTest.

2. 3KCHepI/IMeHTaJIbeIe OCHOBbI XUMHH

2.1 Bewecmea. Ilpuemot oopawenusn c eeujecmeamu.

2.2

W3yueHune mnpaBUi TEXHUKH O€30MaCHOCTH, NPEAYNPEKIAIOIMIMX W 3alpeIiaronux
3HaKoB. [IepBas nomoms. IIpoTuBONIOKAPHBIE CPENCTBA 3AIUTHI.

3HaKOMCTBO C BELIECTBaMH, BCTpEUalOIIMMHUCA B ObITYy: HOAHAs HAcTOMKa, Mepb,
QIIFOMMHMI, COJIb, TUILEBAs COMA, TMMOHHAs KACJIO0Ta, YKCYCHAs KUCJIOTa, BOJA, MEIHBII
Kynopoc. OTiuume BemecTB Mo (pU3NYecKUM CBOWCTBAM: arperaTHoe COCTOSHUE, LBET,
3amax, BKYC, pacTBOpUMOCTb. IlpaBuiia XpaHeHHs BeLIECTB B JIAOOPATOPHUH.
TOKCMYHOCTD BEIIECTB Ui JKUBBIX OPraHU3MOB OIPEACIAETCS HMX XUMHUYECKUMU
CBOMCTBAMH, HX CIIOCOOHOCTBIO BCTYNAaTh B XHUMUYecKue peakuuu. [IposBieHus
TOKCUYHBIX BEIIECTB Yy YEIOBEKA: XMMMUYECKUN OKOI, Pa3ApakKCHHE CIU3UCTBIX
000JI04YeK, KaTap IbIXaTeNIbHBIX MyTeH, ajllepruuecKue peakiiH, OCTpble JepMaTUTHI,
KAaHIIEPOIE€HHOE JECUCTBUE, IMOPAXEHUsS OPraHoOB, BO3MOXKHOCTH JIETAJIBHBIX HCXOJOB.
IIpaBuna orGopa BemiecTB (TBepAble, MOPOLIKOOOpPa3HbIE, KUAKHUE, BOJHBIE PACTBODSI,
0c000e BHUMaHHe — paboTa TOJIBKO C MaJlbIMU 00beMaMH BELIECTB).

Tecm na ocHOBe 3a1aHuil U3 oTKpeITOro Oanka GUIIU (paznen «MeTo sl HO3HAHUS)
Ilpasuna oOe3onacnoit padomer npu npoeedenuu 3Ikcnepumenma. Texnuka

aabopamopuvlx padom.




2.3

2.4

3HAaKOMCTBO C J1a0OpaTOpHBIM OOOPYAOBAaHUEM: CTEKIIIHHAs TMocyna (XUMHUYECKHe
CTaKaHbl, KOJOBI, BOPOHKH, JETUTEIbHBIC BOPOHKH, MEpHAsi MOCY/Aa), BECHI, IITATHBHI
U1 IPOOUPOK M NMPpHOOPOB, HarpeBaTENIbHBIN MPUOOP-CIIMPTOBKA, (hapdopoBas mocyaa
(BBIMapuBaTENbHBIC YAIIKH, TUTJIH, CTYIIKH, IITIATENN) U Ap.

Bbezonacnas paboTa co cTeKiIoM, MpoOKaMH (IEMOHCTPAIHS PE3KH CTEKIISTHHBIX TPYOOK,
WX HarpeBaHus JJid U3MEHEHUus: (popmbl).

IIpakxmuueckas uacme.

C6opka mpubopa nns mosydeHus! ra3oB. [IpoBepka Ha repMeTHYHOCTb. 3aKperjieHue
ero Ha mraTtuBe. Pucynok npubopa npu nomoiu tpadapera.

Hazpesamenvhuie npudopwl.

CmuproBka. ['a3oBas ropenka. [lnutka. Bonsnas Oans. Haznauenue HarpeBaTelIbHBIX
puoOOPOB.

N3ydeHne cnupTOBKHU: COCTaBHbIEC YaCTH U UX QYHKIIUS.

l'oprouee TOTTMBO JUIsi CIIUPTOBOK: STWIIOBBINA cUPT. OCOOCHHOCTH PEaKIIUN TOPEHUS:
BbIJIENICHHE Teria U cBeTa. Cyxoe roprouee

[IpaBuna HarpeBaHusi MPOOHPOK C BOJHBIMHU PAcTBOpaMHU (MpEABAPUTENIbHBIN MPOrPEB
BCEH MOBEPXHOCTHU, 00s3aTEIIbHBIA HAKIOH MPOOUPKH, OTBEPCTHE TTPOOUPKHU «OT ceOs»,
3aKpEIUICHHUE IepyKaTelIs POOUPKH ).

HUcnonb3oBanue TUried NOpu MNpOKAIMBAHUM BellecTB. Ha3zHadueHue onepanuu
MIPOKAJIMBAHUS.

lIpaxmuueckas uacme.

N3ydenue nnaMmeHu. PUCYHOK mu1aMeHH.

COopka mpubopa [Uisi BBIIApUBAaHUS COJM (KOJBLO Ha INTATUB, BbIapUBaTEJbHAsS
yalika, BOJHBII pacTBOp coM,  CHOUPTOBKA). PucyHok mnpubopa mnpu mnoMoIiu
Tpadapera.

Yucmote seuyecmea, ocooo yucmule seuecmea. Ilpumecu. Cmecu. CriocoObl OUUCTKH
BEIIECTB OT IMpuMeced u pazaeneHusi cmeceil. PunbrpoBanue. [leperonka.
Kpucrannuzanus. Paznenenue ¢ moMoIiipio Maroura, AeTUTeIbHON BOPOHKH
Ilpaxmuueckas uwacme.

1 BapuaHT: cMech PEYHOTO TIeCKa U caxapa.

2 BapuaHT: CMECh PEYHOTO MIECKa U MOBAPEHHOM COJIH.

CocTaBUTh CXeMy IMOCIIEA0BAaTENbHOCTH omnepauuil (pacTBopeHue, (uiIbTpoBaHUeE,
BhimapuBanue). CpaBHUTh U OOCYIUTh pE3ydAbTaThl ABYX BapuaHToB. OOpaTHUTh

BHUMAHHUEC Ha CMCChb Caxapa U IIECKa (y HCKOTOPLIX YaIIKHW IOKPBUINCH KOquHCBOﬁ



2.5

Maccoil), Ha Ba)XHOCTb YCJIOBHI IPOBENEHHS IKCIEPUMEHTA, B JIAaHHOM Cllydae Ha

CBOCBPECMCHHOC MMPCKPAILLICHHUE HAI'PEBaA.

Memoovl no3nanus ¢ ecmecmeo3HaHuU.
Habmonenue. DxcniepumenTt. MoienupoBaHue.
VYcnoBust poBeeHMs HaOJIOIEHUSI KaK OCHOBHOTO METOJA NMO3HaHMsI. MBICIUTENbHBIN
U pealbHbI DJKCIEPUMEHT. YHUBEpPCAJIbHBIE 3HAHUs YEJIOBEYECTBA HA OCHOBE
HabmroeHus. PU3HYECKUE U XUMUYECKUE SIBIICHUS.
Ipakxmuueckas uacme.
bpoyHoBckoe nBmKeHHME T1OJ MUKpockornoM. OOHapyxeHue Kupa B CeMeHax
noacoiHeyHuka. OOHapykeHue kpaxmaina B kaprodene. OOHapyx)eHUE YIIIEKUCIOTO
ra3a B BBIJIbIXaeMOM Bo31yxe. JloOaBieHue JTUMOHHON KHUCIOTHI B 4ail. OdopmieHue
paboTHL.

Hazsanue omnbiTa Kaxk BreImmonssiiu Yro HaOIrOmaIN

O6paTI/ITB BHUMAaHHUEC Ha MPAKTUYCCKUC 3aJaHUA IMPOMIJIBIX 3aHATHIA. AKHCHTHpOBaTB,

YTO METOJ HAOIIOAEHNS — OCHOBHOM METO/I IIO3HAHUSL.

HazBanue pactBopa Uto nabmogaem (3aropaercs JaMITOYKa WU HET)

2.6

Booa. Pacmeopuvl. Mopckasa u npecnaa eooa. buonocuueckue »cudkocmu: KpOBb,
muMba, KIETOYHBIM COK. DKOJIOTHYECKHE MPOOIEMbl BOJbI. DJIEKTPOIPOBOJHOCTh KaK
CBOMCTBO PacTBOPOB AJIEKTPOJIUTOB (IIpaBuiIa 0€30MaCHOCTH C IEKTPOIpUOOopamu).
IIpaxmuueckas uacme.

Omnpenenenre ¢ MOMOIIBIO 3JIEKTPONPOBOJHOCTH PACTBOPOB: B KAKOM XUMHUYECKOM
CTakaHe HaXOJUTCS AMCTWUIMpOBaHHas Boja. Jlanel Tpu pacTBopa: pacTBOp

MIOBapEHHOM COJIM, PAaCTBOP caxapa, AUCTUILIMpoBaHHas Boaa. OdopmieHune paboThl.

Hazpanwue pactBopa UYro HabmrogaeM (3aropaeTcs JTaMIOUKa WU HET)

2.7

Kak pacrno3Hare: B KakoM CTakaHe — JUCTWUIMPOBaHHAs BOJA U PacTBOpP caxapa.
JIOTKHBI IPEUIOKUTH JIBA CIIOCO0A: OPraHOJIENTUYECKUNA U BhIITApUBAHUE.

IIpoext «H3rotoBnenune CaMO/JIEIIbHOTO npubopa JUISL VICCIIEIOBAHHUS
EKTPOIPOBOJHOCTH PACTBOPOB)

Maccosaa Oona pacmeopennozo eeujecmeéq, uiu NPOUEHMHASA KOHUCHMPAUUA
eeujecmea ¢ pacmeope.

B3BemuBanue. PasHoBechl. HaBecka. MepHas mocyna (MepHbIE CTakaHbl, KOJOBI,

WIHHJPHI).
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Ipaxmuueckas wacmeo.

IIpurorosiieHne pacCTBOPOB NIOBAPEHHOM COJIM 33JaHHOW KOHLEHTPALIUH.
[IpuroroBiieHMe MMIY4eTO HAIIUTKA U3 IUIIEBOM COJBI, JMMOHHON KHUCIIOTBI, caxapa U
ACKOPOMHOBOW KHCJIOTBI: KaKJas Tpynma ONpeaeisieT KOJIUYECTBO BEUIECTB Ha CBOE
yemoTrpenue. CpaBHEHHE U OOCYXJAEHHE NMPUTrOTOBJIEHHBIX HAIMUTKOB C T.3p. BKYca,
¢ukcanmu HabmOmaeMbIX 3(PEKTOB, pPAcUETOB WM BBIOJHEHHUS «HA TIIa30K»,
JKCIIEPUMEHTAIBHON KYJIbTYpHI.

Hacviuennoie u nepecviujennvle pacmeopbl.

Memoouxa evipawjuganus Kpucmaanog. MoHokpuctal. Kpucramumdeckue Ipyssl.
Uto Takoe «3aTpaBKay.

JleMoHCTpanys NepeChIEHHOrO pacTBOpa alieTara HaTpHs.

Ipaxmuueckas ywacmeo.

[IpuroroBiieHne HACBINIEHHBIX U MEPECHIIIEHHBIX pacTBOPOB. IIpuroroBnenne BOAHBIX
pacTBOpPOB MEIHOTO KyIlopoca, XJIOpHJAa HaTpus, Caxapo3bl JUIsl BbIpallUBaHUSA
KpHCTAJUIOB. BeIpamnBanue KpUCTAIIOB U3 pacTBOpa KAMEHHOM COJIM M MOJTUPOBAHHOMN
COJIM: €CTh JIX pa3zHuua. [loyemy aist BeIpaniMBaHUsA KPUCTAJIIIOB KAMEHHAsI COJIb JIyYlIlIe,
4yeM uoaupoBaHHas. [loslydeHue OKpamIeHHBIX KPUCTAJUIOB COJIM C HCIIOJIB30BAHHUEM
MULICBBIX KpacuTened. BpIpaluBaHue KpHUCTAUIOB MEIHOIO Kylmopoca M3 BOJHO-

CIUPTOBBIX PACTBOPOB.

3. 3HaKoMHMCSI ¢ MUPOM HAHOYACTHII

3.1

3.2

Mooenupoganue. Mojenu B ecTeCTBO3HAHUM (I1100yC, KapThl, (U3MUECKUE MOJIEIH,
OMOJIOTHYECKHE MYIISKHM, KPUCTANIMYECKUE peIleTKH). Mojaenu aTOMOB U MOJIEKYJ B
XUMHMH.

IIpaxmuueckas ywacmeo.

W3rorosienre Mo ieneit MOJIEKYI U3 MOJPYUHBIX cpecTB. PaGoTa BooOpaskeHusl.
Cmpoenue sewgecmea. Pazmepor wacmuy. Hanouacmuypoi.

Ilpoexmnas 3aoaua Ne . Kak y3HaTh IpUMEpHbIE pa3Mepbl BUTAMUHHOIO Jpake
«YHaeBuT», «PEeBUTY», YIaKOBKM KOTOPBIX PACIOJIOKEHBI y BaC Ha CTOJAaX, HE OTKPbIBas
0aHOYEK.

Ilpoexmnas 3a0aua Ne 2. Y Bac Ha cTojax HaXoJsATCs MEPHBIA LMIMHJAP, Kojba ¢
BOJIOM, BeChl pBIYAXKHOTO THUMA ¢ HabopoM pa3HoBecoB. Ilpeanoxkute crocoOb!
OTIpeieNIeHUs] pPa3MepOB MOJIEKYI BOJBI (IPAKTUYECKUN U TEOPETHUECKUIN).

Bonpoc: OtHocutesa 1M MoJsieKyna BoAbl K HaHouacThaM? [loueMy BHpycChl Ha3bpIBarOT

HaHopoOoTamu?



3.3 Konnouonvle cucmemsl: nouea, 2iuHa, nPuUpooHsvle 800bl, 6030yX ObLM, MUHEPATbL,
XJ1e0, MON0KO, Macio, Kpoes...Konnouonvie u ucmunnvie pacmeopwvt. OnTudeckue
cBoMCTBa: «dpdekT TuHmaNs, «IBICHUE UCKPSIINXCS ClI0eBY». KOUIOnaHbIE YacTUIIBI U
UX pas3Mepel. Okcnepumenmanvhas 3aoada Ne 1. Ha crtonmax: ma3epHas yka3zka W
Ja3epHbId (DOHAPUK C KPACHBIM JIYUOM, JIBA XUMUYECKUX CTaKaHA: B OJHOM 3aBapEHHBIN
MaKeTHK 4as, B APYroM — uyucras Bojaa. [Ipomyctute nyd sasepHoro goHapuka dyepes
cTakaHbl. B kakom crakaHe, Mo-BalleMy MHEHHIO, HAXOIUTCA KOoJutouaHas cucrema? Ha
YeM OCHOBBIBACTCS BaIlle MPEINOIOKEHUE?

Oxcnepumenmanvnas — 3adaua Ne 2. Bam BbIIaHBl pPacTBOpHI alleTaTa CBUHIIA
Pb(CH3COO), wu wommna xamus Kl, mratiB ¢ mpoOuMpKaMu, CIUPTOBask TOpeEIIKa,
npoOupkoiepkatens. B npodupky Haneilte 2 ma pactBopa Kl (BbicoTol 2 cM) U 3aTeM
npuneiite 2 min pactBopa Pb(CH3COO), . OG6pasyercs »xentwlii ocamok. Harpeiite
MPOOHMPKY JI0 PacTBOPEHHUsS OCajKa. 3aTeM OXJATUTe MPOOUPKY OKOJIO 2-3 MUH H
TOMEINIaeM B COCYJl C XOJIOAHOW JensHou Boaod. Uto Habmomaere? UTo mpoucxoaut
P BCTPSIXUBAHUM POOUPKHU?

Wtak, BBl TOJIBKO 4YTO OOHAPYKWIM pa3nyhe MEXIy HCTUHHBIMH pacTBOpaMu U
KOJUIOMJAHBIMU pacTBOpaMu. B mocienHux Bel HaOMIONaIM MPOSBIECHUE ONTUYECKUX
ahdexToB: «dhdext Tunmans» (3kcm. 3aa. Nel) u «IBICHUE UCKPSIIUXCS CIOEB» (IKCII.
3a1.Ne2).

Bomnpoc: Kak nokasarh, 4To MBUIbHBIH pacTBOp sBisieTcsl KoutouaHou cuctemoit? (ITo
paccesiHUIO CBETa B pacTBOpe -KoHyc Tunpans).

YTO MpOMCXOAUT €CIIU B MBLIIBLHBIN pacTBOP J100aBUTh MoBapeHHY0 coiib? (I[Ipo3paunblii
MIPEeKJE PAacCTBOP PE3KO MYTHEET, O0O0pa3yloTCs KPYIHBIE XJIOMbs). 3HAKOMCTBO C
SIBJICHUSIMU KOATyJISLIUU U BbICAJTUBAHUS.

IIpoexmnas 3aoaua Ne 1.]IBa yueHUKa IPUTOTOBWIM CMECh M3 PACTUTEIHLHOTO Macia U
BOJIbI: J00aBUB TOJOBHHY 4YaiiHOW soxku macna B 200 mu Boabl. OOuH W3 HUX
YTBEPXKAAET, YTO MOJyYEHHAs] CMECh SIBISIETCS KOJUIOMAHBIM PAcTBOPOM, a JIPYrOd 3TO
orpuniaer. Kto mpaB? CBoil OTBET WUIIOCTPUPYHTE CHUMKAMH Ha MOOWUIBHOM
tenedone. (IIpaBbl 00a yyennka. Bee 3aBUCHT OT 0COOEHHOCTEH MPUTOTOBIECHUSI CMECH.
Ecnu mpocto pa3merath Macio B Boje, To KoHyc Tunnans He Habmromaercs. Ecnu ke
aKTUBHO B30anThIBaTh CMECh B T€UEHHE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET U B
TaKOM pPAacTBOpPE XOpPOUIO BHUAECH KOHYC pAacCEIHHOTO CBETa, TO €CTh MOSBISIOTCS

MCJIKOAUCTICPCHBIC YaCTHUIBI KAIICIICK Macna).



3.4

3.5

3.6

BbIBoJ: KOJJIOMAHBIE PACTBOPHI MOXXHO OOHAPYKUTh MO ONTHYECKOMY TeCTy «d(pdeKT
Tunpans», KOTOpbIl OOHApY)KUBAETCS, €CIM KOJUIOMAHBIE YACTULBl HE IPEBBIILIAIOT
Jarna3oH HaHOPa3MEPOB.

Memoowt u cpedcmea IMRUPUYECKO20 UCCTIE008AHUA .

Ha mpenpiaymumx 3aHATUSX BBl BBIMOIHSIIN 3KCIIEPUMEHTAIBHBIC U TIPOEKTHBIC 33/1a4H.
Kak BbI 1ymaeTe, Kakue METO/Ibl UCCIIEI0OBAHUS Bbl HCIIOJIb30BAIH?

1. Habnronenwue. 2. Dxcniepument. 3. Usmepenue. 4. CpaBHeHHe

BcenoMHuTe 3amaHus, MPOCMOTPUTE CBOM 3allMCU M MPOKOMMEHTHPYWTE MX C TOYKHU
3peHusl MCIOJIb30BAaHHBIX METOJOB HCCleoBaHUA. YeM BbI MOJIb30BAIUCH, YTOOBI
PELINTh TOCTABIIEHHYIO N€Pe/l BAMU MPOOIIEMY.

Ilpoexmuas 3adaua Ne I. Haiinute, yeMy paBHa TUIOTHOCTHh aJFOMHUHHEBOW (POJBIU U
MEJHOM WM CTaJIbHOM OOJIBAHKM HEMpPaBUIBLHOW (DOpPMBI, KOTOpBIE JIEKAT Ha BalIUX
crosax. Maer obcyxaeHue.

JIoMKHBI TIPEUIOKUTh TUIaH PEIleHusl 3TOW 3a/JayM, ONpeNeiuTh Kakue HeO0OXOIUMBI
M3MepUTENbHbIE MPUOOPHI JIs PeLIeHUs ITOM 3a4a4u.

CpaBHUTH HailleHHOE 3HAY€HHE IUIOTHOCTH QIIOMHHHS, MEOU WIH CTald  CO
CIIPABOYHOW BEJIMYMHOM.

Kak cmenenv uszmenvuennocmu enusem Ha 00wyl nioujadb CONPUKACAIOUWUXCA
yacmuy. OObEeMHbIE B3PBHIBBI Ha MYKOMOJIbHOM 3aBOJIE, APEBECHO-CTPYKEUHOM
npennpusaTuy. [loueMy Henb3sl UCMONB30BaTh OCH3WH I PO3KHUTa ApoB. BCOMHUTH
«UTO TaKOE IUIOIIA/IbY, «EIUHUIBI U3MEPEHUS IO,

Ilpoexmuas 3ad0aua Ne [1. Y Bac Ha CTOJIaX HaXoJiaTcCs MO0 KyOmk PyOmka, nmGo
MaJleHbKasi yIakoBKa caxapa-paduHana. HaliauTe miomaap 1enoro Kyonka u oOuryro
wiomaas 9 Manbix KyOHMKOB, M3 KOTOPBIX COCTOUT OONBIION KyOWMK; WM IIeJI0i
YIIAaKOBKU caxapa M OOIIyI0 IUIONIaJb BCEX KYCOUYKOB caxapa B ymakoBke. CpaBHHUTE
3HAUEHUs IUIOIMIAaM LeJod ¢GuUrypsl U cyMMapHOW Iwiomaau ee yacteir? Kakyro
3aKOHOMEPHOCTh Mbl MOKE€M HAOII0IaTh?

Hanooovekmol u 00ycii061eHHOCHb UX YHUKAbHBIX CEOUICHE PE3KUM Y8eludeHuem
naowadu nOo6epXHOCMU  Yacmuy:. HAHOYACTULBI, HAHOIUIEHKHM, HAHOBOJIOKHA,
HaHOTPYOKHU, HAHOIIAPHUKH, JCHPUMEPBI, IEOTUThI, KBAHTOBbIE TOUKH.

Ilpoexmnas 3adaua Ne 2. Yxo nocs umeeT amuHy 12-13 MM, a 9yacTuila MarHeTHTa
Fe304 — 20 uM. YBenuubte Ux B 1 mwmmapa pa3. C kakuMu 0ObEKTaMU BbI TeTepb
Oynere ux cpaBHuBaTh? Kakue ¢usznyeckre BETMUUHBI U3MEHSIOTCA MPU W3MEHEHHUU

JIMHENHBIX pa3MepoB?
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Ilpoexmnas 3a0aua Ne 3. Ckonbko muctoB Oymaru A4 Boiizer B ctakaH oobemom 100
mi?
Kaxoit rpymme BoLaanbl TUCTHl OymMaru A4 U XUuMHYeCcKHe cTakanbl oobeMomM 100 mit.
Kaxxnas rpymma uier oTBeT Ha 3TOT BOIIPOC.
[IpemyiaraeM MOMOIIb: COMHUTE JIUCTBI B KOMOK. CKOJIBKO KOMKOB OyMaru BOILIO B
OJIMH CTaKaH?
Haiimure mmomans otaenpHOro jmcra A4 W IUiomab MOBEPXHOCTH XUMHYECKOTO
ctakaHa. Haliiute cymmapHyto 1ionaib KOMKOB OymMaru, HaxoJsIIUXCsl B CTaKaHe?
JlenaroT BBIBO/I: OHA OKa3aJlaCh 3HAYUTENIBbHO OOJIbIIIE MJIOLIAAN MOBEPXHOCTH CTaKaHa.
Kakum o0pa3soM Mbl yBeIMUWIM CYMMapHyK IUIOIIAQJb HOBEPXHOCTH Oymaru?
(YmenbienneM 06beMa OJTHOTO JINCTA)
Hanooovekmot u 00ycinoeneHHOCHb UX YHUKAbHBIX CEOUCHE PE3KUM YeeudyeHuem
na0wadu nOoGepXHOCMU  Yacmuy. HAHOYACTULBI, HAHOIUIEHKH, HAHOBOJIOKHA,
HaHOTPYOKH, HAHOMIAPHKH, ICHAPUMEPHI, [ICOJTUTHI, KBAHTOBBIC TOYKH.
Ilpoexmuas 3a0aua Ne 4. Haiinure miomaab CBOSH 4epemHO KOPOOKH M CPaBHUTE €€ C
TIJTOIAIbI0 TTIOBEPXHOCTH OOJIBIIUX TIOJYIIApUN U YEPETHON KOpOOKH, eciiu S(kopa 0.11.)
=2500 cm? . S(u.x)=4nr?/2, rae r=C/2m.
OObsicHeHue: Oonbllasi TUIOMIAAb OOJBIIMX TMOJYIMIAPUH OOBACHICTCS HaJTUYHEM
MHOTOYHCIIEHHBIX CKJIAJIOK.
Oxcnepumenmanvhas 3aoaya. Ha cromax HaxoAsTcs — cTajbHas KHOIIKA, >KEJIE3HBIH
I'BO3/Ib, KYCOUEK MEIHOW MPOBOJIOKH, MEIHAsl CKpEenKa, TpaHyjibl aTIOMUHHUS U LWHKA,
IITaTUB C MNpoOupKamu, cojisiHas kuciorta. [lomecTtuTe mnpemyiokKeHHbIE Tella Ha JHO
poOUpPOK U 100aBbTE 3aT€M COJISIHYIO KHCIOTY (BBICOTa CTOJIOA >KUJIKOCTH MPUMEPHO
1,5¢cm).
Onumure, 4TO BbI HAOMIOJAETE B KAXKI0M U3 MPOOUPOK.

3HaKOMCTBO C QJICKTPOXUMHUUCCKUM PAI0OM HaprDKeHI/Iﬁ MCTAJIJIIOB.

HasBanue o0Onekra Hassanue meramra, Yto HabmromaeM JleBee unm mpasee
u3 KOTOPOTO oTHOcUTeILHO H? B
c/ienaH 0OBbEeKT I/XUM Py

BriBOA: ¢ KMCIOTON B3aUMOAEUCTBYIOT METAJUIBL: ..........
C KMCJIOTOW HE B3aUMOJECHCTBYIOT METAJUIBL: ........
- 3aganue mo yueOHMKY M.A. AXMeToBa: 03HAKOMbTECH C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJKHYJIHCH MpoTHBOpeurneM? Meap U cepedpo B HAHOCOCTOSTHHUSIX

CIIOCOOHBI B3aUMOJECUCTBOBAaTh C KHUCIOTAaMH. YBEIWYCHUE ILIOIIaan MOBCPXHOCTU



pearupyronux YacTULl BIUSET HE TOJIBKO HA CKOPOCTh peakuuu (00bEeMHBIE B3PBIBBI), HO
U Ha XapaKTep XMMUYECKUX CBOMCTB.

IIpoexT «B nmouckax KOJUIOUIHBIX PACTBOPOB»

4. Xummusi Ha cTpasKe 310POBbS.

4.1 Hoo. Boszouka iiooa. Hoo u3 anmexu.
Ipakmuyeckas yacmeo.
N3roToBnenne Moeny MOJIEKYITBI oa. DIeKTpoHHas, rpadudeckas Gpopmyna oaa
[Ipoext «OOHapyx’eHHe Kpaxmaiia B IPOIYKTaX MUTAHUSD.

4.2 «Mapzanyoexkay. Ilepmanzanam xanua. Maprasen ¥ €ro CTETIEHH OKUCIICHUS
Ipakmuyeckas yacmeo.
OmnpeneneHne MaccoBOM J0JIM KACIOPO/Ia B MOJIEKYJIE TIEpMaHTaHaTa KaJus.
Pacder 0THOCHTENBFHON TNIOTHOCTH KUCIIOPOIA TTO BO3TYXY.
C6opxka mpubdopa ajIst MOITydeHHsT KUCIOPOa METOAOM BBITECHEHHS BO3/IyXa.
DKcrepuMeHT: cOopka mpuOopa Ui pa3jiokKeHWs IMepMaHraHata Kanus. KauecTBeHHas
peaxiys Ha KUCIOPO/I.
[IBeTHBIE peakUMy C MEpMaHraHaTOM Kajius (Hamp., MEepMaHraHaT Kajiud U CyabQuUT
HaTpus, 1p.)

4.3 Ilepexucv 600opooa. Ceoiicmea u npumeHenue nepoxcuoa 600opooa. CTENcHb

OKHUCJICHHS KUCTIOpO/ia B MOJIEKYJIe TIEpOKCHIa BOIOPOAaA.

Peakuust paznoskenus nepokcuaa Bogoposa. Kak npoBectu sKCepuMeHT.
Karamuzatopel. Oxcun mapranma (1V), dbepmeHT karanaza — KaTaJM3aTOpPbl PEAKIIUU
Pa3IoKeHusI.
IIpaxmuueckas uacme.
Oxkcup mapranna (1V): nanucates popmysy BelecTBa U OMPEAEIUTh CTEIIEHb OKHCICHUSI.
Tpu npoOUpKH, B KaXKIOW HAXOAUTCS HECKOJBKO MJI allTeYHOM Mepekucu Boaopoaa. Bo
BTOPYIO U TpPEThIO MPOOUPKH MOMECTUTE COOTBETCTBEHHO okcua Mmapranua (1V) (ma
KOHYMKE IIIAaTeNsI) U CBeKEHATEePThIN KapTodenb (Ha KOHUMKE IITaTes).

Homep nipoOupku Yro nobaBwin Yro Habmromaem

Hanucats ypaBHeHHE peakiiuu ¢ 0003HAUYECHUSIMU YCIIOBUN €€ POTeKaHUsI.
[Ipoucxomut nu peakuus B nepBoi mpodupke? [Ipeanoxkure mpubop AN MOTydEHUS
BOJIOPO/JIa TIPU PA3JI0KEHUH TIEPOKCHIA BOIOPOIA.

4.4 Auemuncanuyunoeasn kucioma. Ackopounosasa kucnoma. KucnotHocts cpeabl. pH —

HHAUKATOPbI CBOUMHU PYKAMHU.



Ipaxmuueckasn yacmeo.
Omnwucanue Gpusnueckux cBocTB. IIpurorosiaenue pacTBopoB aleTUWICATULIUIOBON 1
ackopOuHoBOW Kkucnor. JleiictBue wuHIUKaTOpoB ((eHondranenHa, JgakMmyca |

METUJIOpaH’Ka) Ha UX PaCTBOPHI.

HHUKATOPBI AuerwicanuuuioBas Kuciaora — AckopOMHOBAsi KUCIOTa

denondranenH

Jlakmyc

METHIIOPAHIK

[IpuroToBnenue oTBapa KpacHOW KamycTel. HabOmioneHue um3MeHEHHs IBeTa OTBapa B
pasHbIX pacTBopax (YKCycHas, JIMMOHHasi, aCKOPOMHOBAasl KUCJIOTHI, MMOBAapeHHAas COJb,
ra3upoBaHHas BOJa, HAIAThIPHBIN CIUPT, MUILEBAsi COJla, PACTBOP MblLJIa U CTUPAIBHOTO
MOPOIIIKA).

B3anmoseiicTBrue ackOpOMHOBOM KUCIOTHI ¢ HomoM. Bompoc: mnst kakux 1eneid MOKHO

WCIIONB30BaTh 3Ty peakuuio? (1711 oOHApy>KEeHHs] aCKOPOMHOBOM KHUCIOTHI B IIPOTYKTax

TIUTAHHS).
1 pearent 2 peareHT Uro  wabmomaeM  mpu  UX
aCKOpOMHOBAs KUCIOTa WO B3alMOJEHCTBUHU

dusnyeckue ceoictBa: Duznyeckue CBOMCTBA:

4.5

4.6

«3enenka»  unu  Opunnuanmoswviii  3enewnviii. llper  mopomIKOOOpazHOTO
OpWILTHAHTOBOTO 3eseHoro. [IpakTnyeckoe 3HaAUCHHUE U MTOJTyYSHHE.

Ipaxmuyeckas yacmeo.

dwusndeckue CBONCTBAa OPUILTHAHTOBOTO 3€JICHOTO

Kak  mokazaTh  MOJJIMHHOCTE  OpPHJUIMAHTOBOTO  3€JICHOTO. [TpoBeneHue
MOCJIEIOBATEIbHBIX PEaKIUil B OJHOM MPOOHPKE ¢ OPMILTMAHTOBBIM 3€JICHBIM: BHAYAJIC
B MpPOOUPKY 100aBUTh KOHIICHTPUPOBAHHOW COJISIHOM KHCIOTBI, a 3aTe€M pacTBOpa
menourn NaOH. Odopmienne paboThl 0 CBOEMY YCMOTPEHHUIO. 3aTeM OOCYAUTH: Kak
3auKCUpOBaIIH PE3yIIbTATHI IKCIICPUMEHTA (M3MEHEHHE 1IBETA, BBIMAICHHE 0CAIIKA).
[Ipoekt «MOXHO M HCHOJB30BaTh OPWJIMAHTOBBIA 3€JE€HBIM Kak WHAMKATOP
KHCIIOTHOCTH CpeIbD»

«Mbino uyoecnoe»: X03UCTBEHHOE U TyaJIETHOE, KUAKOE U TBEPJIOE.

Ipaxmuyeckas yacmeo.

JleiicTBHE TakMyca Ha pacTBOP MblLjla, paCTBOP CTUPAJILHOTO MOPOIIKA



(10Ka3aTeNbCTBO IIETOYHOIO XapakTepa MOIOMIMX CpeacTB). M3ydeHue 3TUKETOK
TBEPJOTO M XKHUAKOTO MbLia (pa3inyue B XMMHUYECKOM cOCTaBe). PacTBopeHue Mbuia B
KECTKOM M JUCTWILIMPOBaHHOM Bosie. Dddext Tunmans.

[Ipoext «MbL1OBapeHue»

5. Xumus numm

5.1 Caxap, kpaxman, yennrwnoza — poOCmeEeHHUKU 2THOKO3bL.

Uro Ttakoe amaber. ['MkeMU4ecKWid HMHIEKC MPOAYKTOB MUTAHUSI. XUMHYECKUE
TIOJICJIACTUTEIIN U UX KOBAPCTBO.

Ipakxmuueckas uacme.

Onpenenenre NpoayKTOB ¢ BBICOKUM INIMKEMHUYECKUM MHAEKCOM (paboTta ¢ Tadnuiei).
OmpenenseM MoICIaCTUTENN: acrmapTaM, copour .... (Pabora ¢ aTukeTkamu.

OnpIT: B3aUMO/JICHCTBHE IITIOKO3bI ¢ THApoKcHioM Meu (1), cBekenmpuUroToBIECHHBIM.
HccnenoBanue n3MeHEHUs COMIEpP KaHUs TIIOKO3BI B KPOBH TOC)IE  cOaaHCUPOBAHHOTO
obena u mocie ynorpedneHus Gactdyna: KUPUEIIKOB,YUIICOB, CIAJKUX Ta3UPOBAHHBIX
HaITUTKOB.

5.2 Antomunuii: eenuxuii u yycacuwti. [loueMy He cieayeT MOJIb30BATHCS ATIOMUHUEBOM
nocynoi? Conepauk kanpius. Octeonopos. Merauibl KOHCEPBHON OaHKH.
Ilpakmuueckas paboma.

CpoiicTBa alfOMMHUSA M 00JACTH MPUMEHEHUS aTIOMUHHS Ha OCHOBAaHHH €ro CBOWCTB
(moBTopenue). CocTaBUTh TAOJIHILY, KJIACTEP UK CXEMY.
[IpoBenenne XMMHUYECKUX peaKUuid, XapakTepusyrolmux aMm(oTepHble CBOICTBa
COCIMHEHUI AJIFOMUHUSL.
OmnpbiT 1. ATFOMUHHN U COJIsIHAsE KUCIIOTA.
OmnpIT 2. X70puJ aNtOMUHUA U TUAPOKCU HATPUS
OmnpbiT 3. ['Mapokcu alntOMUHUA U COJISIHAsE KUCIIOTA
OmnpbiT 4. ['Mapokcu aNFOMUHUSA U TUAPOKCU]T HATPHS
HaszBanue omnbita Yro Habmrogaem YpaBHEHHE XUMUYECKOU pEAKLIUN
BeBOZ: .............
IIpoektr «Ee BenmuyecTBO — KOHCEpBHAs OaHKA: OSKCIIEPUMEHTAILHOE OIpEeIeHHe
METAJIIOBY.
5.3 Vkcycnaa kucnoma. CTONOBBIA YKCyC, YKCYCHAasi JCCEHIIUA, JEIsSHAs YyKCYyCHas

KHCJIOTa: B YCM pPa3HHUIIA. CBoiicTBa }’KCYCHOI71 KHCJIOTBI U €€ TNPHUMCHCHUC.
DuU3NO0JIOrH4eCcKoe BO3ASHCTBHE KUCIOTHL.

Ilpakmuyeckas paboma.



CocraBneHne TMOHATUHHON CXEMBI: «4YTO s 3Hal0 00 YKCYCHOH KHCIOTE»
(MHAMBUYaTIBHO, JIMOO B TPYIIIE).
Pacuer KoHLIEHTpAIMK KUCIOTHI IPHU €€ pa30aBICHUH.
KuciotHOCTE pacTBOPOB NUIIEBOM COJBI U YKCYCHOM KHUCIIOTHI.
lNamenue nuieBou coapl YKCYCHOM KMCIOTOM: IPU3HAKU XUMHYECKOU
peaknuu (BBIICTCHUE Ta3a, pe3Koe YBEIMYCHHE O0beMa pPEaKIMOHHOW CMeECH).
[loBTOpUTH peakiUIO ramieHusi COAbl C MCIOJb30BaHUEM HHAMKATOpa (HAIp., OTBapa
KpaCHOKOYaHHOM KamycThl). [[71s1 uero Heo0xoaumMo ObUI0 TPUMEHEHNE UHAUKAaTopa?

OOpaTuTh BHUMaHKE, YTO BBIJICJICHHUE T'a3a YaCTO COMPOBOKIAETCS

yBeJIMYEHHEM 00beMa peakIMOHHON cMecu. Kakue Mepbl mpeocToOpoKHOCTH

HYXXHO COOJIFOJIaTh MPY IPOBEJCHUH TaKUX peaKLnii?

5.4 «Conenan mnawa cusnpy (NOBapeHHas CoOJb, IOTall, TIJIyTamar HaTpus.......

rayoepoBa cojib, MEHBINA KYIIOPOC...... )
[Iumesas coma, muUTheBasg coJa, KAJIbLIMHUPOBAHHAs COJa, KaycTUYecKas Ccoja:
OJINHAKOBBIE UJIU pa3Hble BellecTBa. KauecTBeHHbIE peakuy B XUMUU.
Ipakmuueckas paboma
Omnpepenuth: Kakoe W3  BEIIECTB  (MuIIeBas coja, KaycTHdecKas  Ccoja,
KaJbIIMHUPOBAHHAsI COJIa) ABJISIOTCS COJIIMHU YTOJILHOW KHUCIIOTHI.
Omnpbit 1. JleficTBUE HHAUKATOPaMHU.
OmnpbiT 2. JleficTBHE HA paCTBOPHI MUILIEBOM U KAYCTUYECKOM COJIbI YKCYCHOUM KHCJIOTHI

Hassanue omnbiTa Yro HaOIrOmaeM BriBon

BruBon: ..........
IIpoBeneHne ONBITOB MOATBEPKAAET, YTO MUILEBAs COAA, KAJIBLIMHUPOBAHHASL COA — 3TO
COJIM ¢1a00H YyroJabHOM KUCIIOTHI, @ KAyCTHUYECKas COJla — pACTBOPUMOE OCHOBAHHME.
OO0cynuTh, Kak 0Ka3aTh OMBITHBIM ITyTEM, YTO MUILEBAs COAA SABISAETCS KUCIIOM COJIBIO.
5.5 Bpeo numpamog: mu¢ unu npaeoda. 1loiib3a HUTPATOB: BaXKHEUIINE MHUHEPAJbHbIE
ynoOpeHus: kak UCTOUHMK a3oTa. Kpyroopor a3zota. Ilouemy BeHepuHa  MyXOJIOBKa
MoeJlaeT HAaCeKOMBIX (TaK OHa BOCIOJHSIET HEJOCTaTOK a30Ta B OOJIOTHCTBIX MECTaX).
Hutpatsl B kadecTBe NUIIEBBIX KOHCEpBaHTOB. Kakue mpeBpalieHHsi MPOUCXOIAT C
HUTPAaTaMU B OPraHU3Me 4eIoBeKa. A30T U €0 CTENEHU OKUCIICHMUSL.
IIpaxmuueckas ywacmeo.
Omnpenenenne MaccoBOW JOJM a30Ta B KAJIWIHOW, HATPUEBOM U aMMOHMIHOM CEJUTDE.
BriBoai: Kakoe U3 HUX GoJiee IIEeHHOE a30THOE y100peHue.

IIpoekT «BausiHue a30THBIX YI0OpEHU Ha POCT CaXKEHIIEB (hacomy.



6. Pabora Hajx mpoekTamu — 5 4

1.
2.

Oman evibopa memvl, NOCMAHOBKU Yelu, 3a0ay UCCLEO08AHUSL .

Dman 8v1068udHCEHUsL 2UNOMESDL.

Oman naanuposanus nymu OOCMUNCEHUs. yelell UCCIe008AMeNbCKUX (NPOEeKmHbIX)
pabom u 8v160pa He0OXO0OUMO20 UHCIMPYMEHMAPUSL.

Oman npogeodenuss yueOH020 UCCIE008AHUS (NPOEKMHOU pAOOmbl) C NPOMENCYMOUHBIM
KOHMPOJIeM 3a X000M 8bINOJHEHUS U KOppeKyuel pe3yibmamos.

Oman oghopmnenusn, npeocmaenenusn (3auiumaot) nPoOyKma nPoeKmMHOU padonvl



	Рабочая программа по внеурочной деятельности «Первые шаги в химии» для 7-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).


