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ITosicHuTEeIbHAA 3aICKA

Pabouas mporpamma o BHEYpOUYHOH JesTenbHOCTH «llepBbie maru B XUMHM» IS 8-X
KJIaCCOB COCTaBJIEHA B COOTBETCTBUM C TpeOoBaHusMU DenepanbHOro0 rocynapCcTBEHHOIO
00pa3oBaTeNLHOTO CTaHapTa 0011ero 00pa3oBaHusl BTOPOTO IMOKOJICHUS:

ITpumepHas ocHOBHasi oOpa3oBaTelbHasl MPOrpaMMa OCHOBHOI'O OOLIero oOpa3oBaHMs
(omoOpena pemieHueM (eneparbHOTO y4eOHO-METOIUYECKOTO0 OOBEIUHEHUS IO OO0IIeMy
o6pazoBanuio (mpoTokos ot 28 urons 2016 1. Ne 2/16-3);

[Tucemo Muno6pHayku ot 28.10.2015 1. Ne 08-1786 «O pabouux mporpamMmax y4eOHBIX
IPEIMETOBY;

[Tucemo Muno6pnayku ot 12.05.2011 r. Ne 03-2960 «OO6 opranuzanuy BHEYPOUHOM
JESITeIbHOCTHY.

* ["omoBbIM KaneHAapHBIM rpadukoM padboTsl mkosl Ha 2024 -2025 yueOHbIi ro.

PaGouass mporpamMma OpHEHTHMpOBaHa Ha MWCIHOJIb30BAaHHWE YUYEOHO-METOIMYECKOrO
KOMIIJICKTa MMATEPUAIBEHO-TEXHUIECKOTO 00eceueHus:

8 wiacc mo yueOHuky [.E.Pymsutuc, ®.I'. ®enpnman M. «lIpocBemenue» 20191
[Tporpamma pa3paborana coriacHo yueOHoro miaHa Ha 34 Heznenb (344, 1 yac B Henento)

Cpok peanu3anuu nporpammsl — 1 roa (2024-2025)

JlanHasi mporpamMMma siBJsIeTCsl IPOrpaMMOIl OOILEMHTEIIEKTYaIbHOM HAIIPAaBJIEHHOCTH.
ITporpaMMa nocTpoeHa Ha CIeAYIOIUX NPUHIMIIAX:

Ipunyun nayunocmu (3HaHUSI OCHOBAHBI HA OOBEKTUBHBIX HAYYHBIX (PaKTax).

Ipunyun nocneoosamenvnocmu u cucmemamuynocmu (00y4eHHE OT MPOCTOrO K
CII0KHOMY,

«OT HE3HAHU K 3HAHUIO, OT HEYMEHUS K YMEHUION).

Ipunyun naznsaonocmu (OCyILIECTBICHNUE CBA3M MEKY KOHKPETHBIM U a0CTPaKTHBIM).

Ipunyun ocmeicrennocmu (IEPEHOC UMEIOIIMXCS 3HAHUN B HOBYIO CUTYAIIHIO).

Ipunyun cosnamenvnocmu u akmusrocmy (IPUMEHEHUE 3HAaHUM Ha IIPAKTUKE).

AKTYalbHOCTh TNPOrpamMMbl OOYyCJOBJIE€Ha TE€M, YTO B Yy4eOHOM IIJIaHE MpeaMeTy
«XHMHS» OTBEICHO BCEro 2 yaca B Hesemto (8 Kiacc), 4To JAaeT BO3MOXHOCTh CPOPMHUPOBATH Y
y4alluXxcs ML 0a30Bble 3HAHUA MO MpeaAMeTy. B Toxxe Bpemst Bo3pacT 8-ro Kiacca sBIseTCs
BaXHBIM JJI1 TNPOPECCHOHAIBHOIO  CaMOONPEIENICHUsl IIKOJbHUKOB. Bo3MoXxHO, dTO
MPOCHYBIIUKCS HHTEPECK XMMHU MOXET MEpepacTy B OyayLIyo IpoeccHio.

AKTYaJIbHOCTH JIaHHOH NPOrpaMMbl COCTOUT B M TOM, YTO OHa HE TOJIbKO JaeT
BOCIIMTAaHHUKAM MPAKTUUECKUE YMEHHsSI M HaBBIKHM, (DOPMUPYET HadaldbHbIH ONBIT TBOPUECKOU
JeSITEIbHOCTH, HO W Pa3BUBAET MHTEPEC OOYYaIOLIErocss K dKCIEPUMEHTY, HAYYHOMY IMOUCKY,
CHOCOOCTBYET CaMOOIIPENIEIEHUIO YYaIllUXCs, OCO3HaHHOMY BBIOOpY Mpodeccuu. Yuamuecs
CMOTYT Ha IIPAKTHKE UCIOIb30BaTh CBOU 3HAHUS Ha YPOKaX XMMHUU U B OBITY.

Ilenarormyeckasi nejecoOoOpPa3HOCTb 3aKIIOYAaeTCsl B TOM, 4YTO 0a30BBIH KypC
HIKOJIBHOM MPOrpaMMbl MpeyCMaTpUBaeT MpakTUYeckue padoThl, HO MX SBHO HEAOCTAaTOYHO,
4TOOBI 3aMHTEPECOBATH YUAIIUXCSI B CAMOCTOSITEIbHOM MPUOOPETEHUH TEOPETUYECKUX 3HAHUH U
MPAKTUYECKUX yYMEHUU U HaBbIKOB. [l sToro B Kypc «llepBble maru B XMMHN» BKIFOUYEHBI
HauOonee spKUe, HArJAJHbIE, WHTPUTYIOIIME SKCIEPUMEHTHI, CIOCOOHBIE YBIE€Yb U
3aMHTEPECOBATh YYAIUXCS MPAKTHYECKOW HAYKON XUMHEH.

B pamkax HAMOHAJBLHOIO NpoeKkTa «O0pa3oBaHMe» CO3/1aHUE LIEHTPA ECTECTBEHHO -
HayyHOW HampaBieHHOCTH «Todka pocTta» M0O3BONMIO BHEAPUTH B MPOrpaMMy IUGPOBYIO
71a00paTOPUION KAYeCTBEHHO U3MEHUTD MpoIiecc 00yUeHHS XUMHUU.



KonuyecTBeHHBIE AKCMEPUMEHTHI IMO3BOJAT  IOJIydaTh JIOCTOBEPHYIO HH(POpMAIHMIO O
MPOTEKaHWU TE€X WM MHBIX XMMHUYECKUX Ipolieccax, O CBOMCTBax BellecTB. Ha ocHOBe MosyueHHBIX
OKCIEPUMEHTAIBHBIX JaHHBIX OOydJaeMmble CMOTYT CaMOCTOSITENIBHO JIeJIaTh BBIBOJBI, 0000IIATH
pe3yNbTaThl, BBISIBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAUYHO OyaeT CHocoOCTBOBAaTH TMOBBIIICHUIO
MOTHUBAIMH 00YyUEHUSI IIKOJIBLHUKOB.

Iesab nporpamMmmaoi:

®opMupOBaHUE y yYalIUXCSl HAYYHBIX MPEICTABICHUI O XUMUU B IMOBCEAHEBHON KU3HU
YeJoBeKa yepe3 MpoOyKACHNE HHTEpeca U pa3BUTHE MPOPECCHOHATBHBIX CKIIOHHOCTEH K
peIMeTy XUMHUsl.

3amaun:

Oo0pa3oBaTteinbHbIe:

[ pacHIMPHUTh KPYro30p YUaIlUXCs O MUPE BEILECTB;

] MCMOJIB30BATh TEOPETHUECKHUE 3HAHUS 110 XMMHH Ha IIPAKTHKE;
] 00y4HTh TEXHHMKE O0€30MTaCHOCTH MPH BBIMOTHEHUA XUMHYECKHUX peaKInid;

| chopMHpPOBATH HABBIKU BBHINOJHEHHs IIPOEKTOB ¢ Hcnoab3oBanueM MKT u nmdposoro
000pyI0OBaHUS;

[l BBISIBUTH TBOPUYCCKH O,I[apéHHLIX 06yqafomnxc;1 1 IIOMOYb UM IIPOABUTH ce0s.

Pa3zBuBaromue:
[ crtocoOCTBOBATH PA3BUTHIO TBOPUYECKUX CIOCOOHOCTEH 00YYaIOIIMUXCS,

"1 ¢popmuposats MKT-koMneTeHTOCTH;

BocnurarteanHbIe:
U BOCIIUTATh CaAaMOCTOATCIILHOCTDH l'lp[d BBIINMOJIHECHHUHA pa60T1:.1;

(] BOCIIUTATh 4YyBCTBO B3aMMOIIOMOIIIH, KOJUIEKTHBU3MA, YMEHHE paboTaTh B KOMaH/IE;
BOCIIUTATh YYBCTBO JINYHON OTBETCTBEHHOCTH.

CBsi3b cojlep:KaHNsl MPOrPpaMMbl BHEYPOUHOI 1eATeJIbHOCTH ¢ Y4eOHBIMU MPeMeTaMu:
Kypc BHeypoUHO# AeITeTbHOCTH UACHHO U COJepKATeNbHO CBsI3aH ¢ 0a30BBIM KypCOM XUMUU H
MO3BOJISIET MOJIEPKUBATH B3aUMOCBSI3h TEOPUHU U TIPAKTUKH, POPMUPYET YCTONUUBYIO
NOTPEOHOCTh MPUMEHSTh MOJTYYSHHbIE 3HAHUS M HABBIKU B TTOBCETHEBHOM JKU3HH.
[Iporpamma nmocTpoeHa Ha OCHOBE MeKNpPeAMEeTHOM UHTerpanum ¢ GU3NKoN, MaTEMaTUKOM,
OuoJoTHel U JPYTMMHU €CTECTBEHHO - HAYUYHBIMH MPEAMETaMHU.

OcobeHHoOCTH peaan3auuun

NMPOrpamMMbI:

Bo3pact o0yuaromuxcs:

[Iporpamma opueHTHpOBaHA HA BOCTUTAHHUKOB B Bo3pacTe 14-15 et 6e3 cnenuanbHOM
MOArOTOBKH.

DopMbl 3aHATHHM:

B ob6pazoBaTenbHOM mporiecce UCTONB3YIOTCS pa3IuyHbie (POPMBI TPOBEICHUS 3aHATHUS:

] Decenpl;

[l NeKnuu,

[l ceMHUHAapEI;

] mpakTH4YeCcKOoE 3aHATHE;

(] XMMUYECKUH SKCIIEPUMEHT;
[} paboTa Ha KOMIIBIOTEPE;

] 3KCKYpCHH;

(] BBIMOJIHEHUE H 3aIIUTA IPOEKTOB.



Pe:xxum npoBenennsi: 34 yaca B rof - | pa3 B Heaenmto. Bee 3aHATHSA 110 BHEYPOUHOH
JESTEIbBHOCTH MPOBOJISATCS MOCIIE BCEX YPOKOB OCHOBHOI'O PACIIUCAHUS, POIOJKUTEIILHOCTD
cootBeTcTBYeT pekoMeHnauusm CaunlluH, 1. e. 40 MmunyT.

3nopoBbecOeperaroliasi opranuzais 00pa3zoBaTeIbHOTO MpoIiecca Mpenoiaraet
UCTIOJIb30BaHUE (POPM U METOI0B 00yUEHUs, aJICKBATHBIX BO3PACTHBIM BO3MOKHOCTSIM
HIKOJIbHUKA: TPAKTUYECKHE PaOOThI, SKCIIEPUMEHTHI U OECEeIbI.

Ilnanupyembie pe3yibTaThl 0CBOCHUS 00Y4aAIOIIUMHUCS MPOrpamMmMbl (BHey4eOHOi)
BHEYPOYHOIi 1esiTeIbHOCTH

JInuHOCTHBIE pe3yJIbTaThl:

[C OCO3HaBaTh EJUHCTBO U LIEJIOCTHOCTh OKPY’KAIOIIEr0 MUPA, BO3MOKHOCTH €T0 I103HaBAEMOCTH
U 00BSICHUMOCTH Ha OCHOBE JOCTHKEHUI HAYKU;

| HOCTENEHHO BLICTPAauBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHHUE: OCO3HABATh IOTPEOHOCTD
Y TOTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM YHCJIE U B pAMKaX CAMOCTOATEIbHOU e TEIbHOCTH
BHE IIIKOJIBL;

[ loneHuBAaTh KU3HEHHBIE CUTYAI[HH C TOYKU 3peHUs 0e30MacHOro odpasa ;KU3HH |
COXPaHEHHUS 3/I0POBBS;

[] olleHUBATh DKOIOTHUECKHI PHCK B3aHMOOTHONIICHHI UeI0BEKa 1 IMPpHPOJILL.

O (hopMHpOBaTH JKOJIOTHUECKOE MBIIUICHHE: YMEHHE OIICHUBATH CBOIO ACSITEILHOCTD U
MOCTYIKU APYTHX JIFOJICH C TOYKU 3PEHUSI COXPAHEHHUST OKPYKAIOIIEH CPe/Ibl - TapaHTa )XKU3HH U
Onaromnouny4us Jroei Ha 3emIe.

MeTanpeaMeTHBIMH pe3yibTaTaMu H3y4deHus Kypca «llepBbie maru B XuMUm» SBISETCS
dbopMupoBaHUe yHUBEPCAIBbHBIX yueOHbIX neicTBuit (YVY]I).

PerynastuBubie YY/I:

L] caMocTOsITEIEHO OOHAPYKHBATE U (POPMYJIUPORATH YUEOHYHO IIPOOIIEMY, OIIpe/IelIsiTh Lelb
yueOHOM JesITeNbHOCTH;

"] BBIABUraTh BEPCUH PELLCHHS IPOOIEMBI, OCO3HABATh KOHCUHBIH pe3yibTaT, BHIOUPATh U3
NPEUIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTHXKEHUS LIENH;

| OCYIIECTBJIATS LIE/ICII0/IaraHKe, BKIIIOYas IOCTAHOBKY HOBBIX L€/, TpeoOpa3oBaHue
NPaKTUYECKOH 3a/1a4M B IO3HABATEIIbHYIO;

] coCTaBIATEH (MHIABHUIYATHHO WITH B TPYIITIE) TIAH pPeineHus MpoOIeMbl;

L) paGoTas 110 I1aHy, CBepPsATh CBOM JEHCTBUS C LIEJIbIO U, IPU HEOOXOAMMOCTH, UCIIPABIISITH
OIIMOKU CaMOCTOSATEIBHO;

| YUMTBIBaTh pa3Hble MHEHUS U CTPEMHUTHCH K KOOPJAMHAIIMU PA3JIMIHBIX TO3ULUHN B
COTPY/HUYECTBE;

] B IMAJIOTE C YUHTEIIEM COBEPIICHCTBOBATH CAMOCTOSATENILHO BhIpaObOTaHHBIC KPHTEPHH
OLIEHKH.

ITo3naBarenbHble YY/I:

(1 aHAJM3UPOBATH, CPABHUBATH, KIACCU(PHUITUPOBATH U 000011aTh (PaKTHI U SIBJICHUS. BBISBIATH
MPUYHMHBI U CIEICTBUS MPOCTHIX SABICHUM.

] ocylIeCTBJSITh CPAaBHEHHUE, KITACCU(UKAITUIO, CAMOCTOSITEIILHO BRIOMPAsi OCHOBAHUS U
KPUTEPUU JJI YKa3aHHBIX JJOTUYECKUX OTEpPalINii;

] CTPOMTH JIOTHYECKOE PACCyKACHHE, BKIIOUYAIOIEe YCTAHOBIEHUE MPUYNMHHO-CIIEICTBEHHBIX
CBSI3EM.

[ co3maBaTh CXEMaTHYECKUE MOJICIIN C BBIJICIICHHEM CYIIIECTBEHHBIX XapaKTEPUCTUK O0OBEKTA.
[ cOCTABJIATH TE3UCHI, PA3IMYHBIC BUJBI TIAHOB (TIPOCTHIX, CIOXKHBIX H T.I1.).

[l mpeoOpa3oBbIBaTh WH(OPMAITUIO U3 OJTHOTO BHJIA B IPYroi (TabauIly B TEKCT U Tp.).

[ yMeThb ONpEeeNaTh BOZMOKHbBIE HCTOUHUKH HEOOXOIUMBIX CBEICHUH, MPOU3BOIUTH TTOUCK
uH(pOpMaIli1, aHAJTU3UPOBATh U OLEHUBATH €€ JOCTOBEPHOCTb.



] 0000ImATE MOHSATHS - OCYIIECTBIISATH JJOTHYECKYIO ONIEPAIMIO MTePeX0/1a OT MOHATHIA ¢
MEHBIIUM 00BEMOM ITOHATHUIM ¢ OOJIBIIMM 00HEMOM;

| CTPOUTD JIOTHYECKHUE PACCYIKACHUS, BKIIOYAIOLINE YCTAHOBICHUE IPUUUHHO -CIEACTBEHHBIX
CBSI3€EH.

"I JoOBACHATE SIBJIIEHUS, TIPOIECCHI, CBSI3U U OTHOIIIEHUSI, BBISIBJIIEMbIE B X0/1€ UCCIIE/IOBAHUS,
OCYIIECTBIISAITH BRIOOp Hambosee 3((HhEeKTUBHBIX CIIOCOOOB PEIICHUs 33]]a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHH.

KommyHukarusubie YY1

1 yMeTb (pOpMYJTHPOBATh COOCTBEHHOE MHEHHE ¥ TIO3UITHIO, apTyMEHTHPOBATh €€ U
KOOPJMHUPOBATH €€ C MMO3UIUH TAPTHEPOB B COTPYAHUYECTBE MPH BEIPA0OTKE OOIIETO PeIIeHHs
B COBMECTHOM JICATEIILHOCTH;

] oToOpaxkaTh B peUH COJIepKaHUe COBEPIIAEMbIX IeHCTBUH, Kak B (hopMe rPOMKO I
COIMAJIM3UPOBAHHOM peuH, Tak U B (hopMe BHYTPEHHEH pedu;

(1 yMeTh apryMeHTHPOBATh CBOIO TOYKY 3PEHHSL;

[l yMETb OCYIIECTBIATH B3aUMHBII KOHTPOJIb ¥ OKa3bIBATh B COTPYIHIHYECTBE HEOOXOIMMYIO
B3aUMOIIOMOIIIb;

"1 ymeTh paboTartk B rpyliie - yCTaHaBIMBATh pabo4yne OTHOLIEHUS, 3 (PEKTUBHO COTPYAHUYATD
U CITIOCOOCTBOBATH MPOXYKTHBHOM KOOTIEPAIIHH.

Hpe}IMeTHbIMI/I pe3yJbTaTaMi U3YUYCHHA NIPEAMCTA ABJIAIOTCA CIICAYIOIINC YMCHUSA:
L OCO3HAHHE POJIK BENIIECTB,

L onpeenars poiab pa3IMuHbIX BELIECTB B IIPUPOJIE U TEXHHKE;
] 0OBACHATEL POJIbL BELIECTB B UX KPYTOBOPOTE;

] pacCMOTpEHHE XUMHYECCKHUX TPOIIECCOB;
L] KCIIOJIB30BATh 3HAHUSI XUMUHU IIPU COOIIIOIEHUH MTPABUII UCIIOJIB30BAHUS OBITOBBIX
XUMUYECKUX IIPETapaTos;

— pa3nuyaTh OMACHBIE U OE30MacCHBIE BELECTBA;
] IPUBOUTEL NPUMEPBI XHMHUYECKHX IIPOLIECCOB B IIPUPOJIE;

"] HAXOJMUTh YEPTHI, CBUJETEICTBYIOIINE 00 OOIMX MPU3HAKAX XUMHUYECKUX MPOIIECCOB U UX
pa3INYMsX;

"] MCIIOJIb30BaHME XMMUYECKHX 3HAHHUI B OBITY;
] OOBSICHATD 3HAUEHHE BELIECTB B JKU3HU H XO3sHCTBE UEIOBEKA;

] OOBSICHATE MUP C TOYKH 3PEHUSA XUMHH;

"1 popMHpoOBaTh NpecTaBiIeHUs 0 OyayleM IpopeccuoHaIbHOM BBIOODE.

Kpowme Toro, 3aHsTHS NPU3BaHBI MPOOYAUTH y YUAIUXCS HHTEPEC K XUMHUYECKON HayKe,
CTUMYJTUPOBATH JabHEHIIIee N3YUCHUE XUMHH. XUMUYEeCKHe 3HaHMsI, C(OOPMHUPOBAHHBIC HA
3aHATHSIX, THPOPMAIIMOHHAS KYJIbTYpa YUalluXCcs, MOTYT OBITh UCTIONB30BAHBI MU IS
PaACKPBITUS PA3TNIHBIX MPOSIBIICHUN CBS3H XUMHH C )KH3HBIO.

Cnoco0bl onpesiesieHUs pe3yJIbTATHBHOCTH

1 Hauanvuotit KoHmpoJib (cenmaopey) B BUIEC BU3YAIBHOTO HAOIIOIEHUS TIejarora 3a
COOIOZICHHEM BOCTUTAHHUKAMU TEXHUKU 0€30MacCHOCTH, TTOBEICHHEM TIpU paboTe ¢
MOCJICTYIOIITUM O00CYKICHHUEM;

[ Tekywuii Konmpons (6 meueHue 6cez0 yuedH020 200a) B BHUJIC BU3YATbHOTO HAOIIOICHUS
Te1arora 3a MpoIeCCOM BBITIOTHEHHS YIaITUMHUCS



NPaKTUYECKUX paboT, IPOSKTOB, MHANBUAYAJIbHBIX 3aJaHHH, yIacTUs B IPEIMETHOMN Heerne
€CTECTBO3HAHMS;

O Ilpomesicymounswtii KonmpoJib (memamuyecKkuit) B BUe NPeIMETHON TMATHOCTUKY 3HAHUS
JIETbMU MPOMICHHBIX TEM;

(1 Hmozoewvtit KOHmpo.ib (maii) B BUJEC U3YUYCHHS U aHAJIM3a IPOAYKTOB TPY/a yHalIuXCs
(mpoekToB; coodIeHuid, pedepaToB), Mporecca OpraHu3aul padoThl HaJ MPOAYKTOM U
JTUHAMUKU JIMYHOCTHBIX U3MEHEHUM.

@DopMbl Y4€Ta 3HAHUI, YMEHU I IIPH peain3alMi NPOrPaMMbl.

"1 Ompoc;

L) Obcyxaenue;

[l CamocrogTtenbHas padoTta;

] TecTupoBaHHUE;

| Tlpe3eHTanus | 3al1UTa TBOPUYECKOU pabOTHI (MMPOEKTHI U JIP.).

B kon1e yueOHOro roga o0y4daronuics JOIKEH BBIMIOTHUTD U 3aIIUTUTh IPOEKT.

TemaTu4ecKuii NJ1aH NporpaMMbl BHEYPOUHOii fesiTeibHOCTH «IlepBble maru B XuMum»

No | Tema paznena Koa- | lIpakru | 3amm Moayas «YpouHast
/1 BO yeckue, | Ta NesiTeJILHOCThY padouei
yacoB | jadopa | mpoek | mporpammbl «BocnimTanuey
TOpPHBIE | TOB,
padoThI
BBICTAB
KH,
"
npo4.
1 Paznen 1. 2 1 Peanuszauusa IIKOJILHBIMU
Beenenue. IeAaroraMmyu BOCITATATEIIBHOTO
2 Pazen 2. 8 5 HOTEHIMANA ypoKa
IKCNEePUMEHTAIbHbIE .
O —— MIpPeJIoJIaraeT CieIyroIee:
e T00YXJICHHUE MIKOJIbHUKOB
3 Paspen 3. 8 2 coONroaTh Ha  ypOKe
3nakomumcsi ¢ MuUpoM OOMICTIPUHATBIE ~ HOPMBI
HaHO1ACTHI NOBENEHUs,  NpaBHiIa
4 Paznen 4. 6 3 OOIICHHUSI CO CTapIIuMHU
XuMus Ha CTpPaxe (yuurensimn) "
310POBbSI. CBEPCTHUKAMH
5 Paznen 5. 5 4 (IIKOJBHUKAMH),
Xumust UM IPHUHIUIIBL y4eOHOI
6 Pazjen 6. 5 1 JHCLUTUIMHB u
Pabora Hag npoexkTamu. CaMOOPTaHH3AIIHY;
7 WUTOTO 34 15 1
® T[pUBICYCHHWE BHUMAHUS
IIKOJIbHUKOB K
[IEHHOCTHOMY aCTIeKTy
U3ydaeMbIX Ha  ypOKax




SIBJICHU, OpraHu3alus uX
paboThl ¢ moiydaeMol Ha
ypoke COLIMATBHO
3HaYMMOM mH(popMarmen
—  VHUIUHPOBAaHHE  €¢
00CYyXKICHHS,
BBICKA3bIBaHHSI
yYaIUMUCS CBOETO
MHEHHUSI TI0 €€ IOBO.Y,
BBIPAOOTKHU CBOETO K HEl
OTHOIIICHMUS;

UCIIOJIb30BAHUE
BOCITUTATEIIbHBIX
BO3MOKHOCTEN
colepkaHusi  y4eOHOro
npeaMeTa qepes
JICMOHCTPAIIHIO JeTAM
PUMEPOB
OTBETCTBEHHOTO,
IPaKIAHCKOTO MOBEICHUS,
HPOSIBIICHUS
YeJIOBEKOIIO0US u
J0OpOCepACYHOCTH, Yepes3
noaoop
COOTBETCTBYIOLINX
TEKCTOB  JUISL  YTEHHS,
3aga4  JUId  peIIeHus,
npoOJIEMHBIX  CHUTyauui
JUISL 00CyXJ1eHUs B
KJacce;

IIPUMEHEHHE Ha YpOKe
WHTEPAKTUBHBIX dbopm
paboThI yUaImxcs:
MHTEJJIEKTYaJIbHBIX — WID,
CTUMYJIUPYIOIINX

MI03HABATEJIbHYIO

MOTHBAIIMIO IIKOJIbHUKOB;
JICKYCCUH, KOTOPBIE
JIAIoT yyanmmest
BO3MOXXHOCTb IPUOOpPECTH
OTIBIT BEJICHUS
KOHCTPYKTHUBHOTO

JIMaJora; IpyHIoBOi
paGoTbl uaM paboTHl B
mapax, KOTOpbple€  ydar
IIKOJHLHUKOB KOMAaHIHOU
pabore "




B3aWMOJIECTBUIO C
JpYTUMU JETHMU;

BKJIIOUEHUE B YPOK
UTPOBBIX pouenyp,
KOTOpBIE IIOMOT'AfOT
MOAJEpPKATh MOTHBALUIO
Jered K IOJY4YEHHIO
3HAHUH, HaJI&XKUBAHUIO
ITO3UTUBHBIX
MEXJINYHOCTHBIX
OTHOLICHHH B  KJacce,
IIOMOTal0T YCTaHOBJICHUIO
00porKenaTeIbHON
atMocepsl BO  Bpems

ypoKa;

OpraHu3arus nrecTBa

MOTHUBHUPOBAHHBIX u
3PYAUPOBAHHBIX
ydaluxcs HaJ 1704
HEYCIEBAIOIIUMHU
OJTHOKJIACCHHUKAMU,
JIaroIIero IIKOJbHHUKAM
COILMAILHO 3HAYNMBIN

ONBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

WHUIMMPOBAHHUE u
MOJJEPKKA
HCCIIEIOBATEIIHLCKOM
eSITeILHOCTHU
IIKOJIBHUKOB B paMKax
peanusanuu HMH
WHJIUBUTyaJIbHBIX n
IPYIIIOBBIX
HCCIICIOBATEIIHLCKUX
MPOEKTOB, qTo JIacT
IIKOJIBHUKaAM

BO3MOXXHOCTb IPUOOpPECTH
HAaBbIK CaMOCTOSTEIHHOIO
pElIeHUsT TEOPETUYECKOU

poOIeMBI, HaBBIK
TCHEPUPOBAHUS "
oopMIIeHUS
COOCTBEHHBIX Hjen,

HAaBBbIK YBAXXUTCIIBHOI'O
OTHOWICHHSI K  YYyXUM
unaesM, oQGOpPMIICHHBIM B




pabotax b110)7%070¢
HCCIeIOBaTeICH, HaBBIK
MyOIMYHOTO BBICTYIUICHUS
rnepexn ayJIUTOPUEH,
apryMeHTHUPOBaHUS u
OTCTaMBaHUs CBOEU TOUYKH
3peHus.
I[InannpoBaHue YPOKOB 110 BHEYPOYHOM JeSIT€ILHOCTH
o Xumum 8 kKJjacc
Ne | Tema 3ansaTus Kon-Bo Mertoanl 1 popmbl | Ucnonn3oBanue
n/n 4acoB opraHu3anum 0Gopy0BaHusI IeHTPa
y‘leﬁHO' eCTeCTBeHHOHay‘lHPH
M03HABATEILHOI u TeXHOJ'lOl“H‘leCK?H
NeSITEIbHOCTH HaIIPpaBJICHHOCTCH
yAIMXCH. «Touka pocra»
1 Broanoe 3ansTue. 1 becema, pabora
co CIIPaBOYHOU
JIUTEPATYPOIl.
2 MecTo XUMUH B 1 Becena
€CTECTBO3HAHUU
Paznen 2.
JKCcnepuMeHTAIbHbIE 0CHOBbI XUMMH (8 4).
3 Bemectsa. [Iprembl 1 becena, urpa,
oOpartieHus ¢ HaOJI0ICHUE.
BEII[ECTBAMH.
4 | IIpaBuna 6e3onacHOM 1 becena. Urpa o
paboThI IpH MPOBEICHUHU TEXHUKE
JKCIIEpUMEHTa. TexXHuKa 0€30macHOCTH
1a00paTOPHBIX PaboOT.
5 1 [TpakTKym
HarpeBatenbHble Ucnonp3oBanue
IPUOOPHI. HarpeBaTeIbHBIX
npuOOpOB.
Nsrorosnenue
CIIUPTOBKU U3
MOAPYYHOTO
Marepuana.
6 YucTele BemecTBa, ocobo | 1 becena, Jlatumk
YUCTHIC BEIIECTBA. [TpakTuxym . AIIEKTPOMPOBOAHOCTH,
[Tpumecu. Cmecu JeMoHcTpanus udpoBoi
MPE3CeHTAINN MHUKPOCKOIT
7 Meroasl no3HaHUsA 1 becena, IIpaktukym
B €CTECTBO3HAHUH.




Bopna. PactBOpsI.
Mopckas u ipecHast Boja.
buonornueckue xxugkoctu

IIpakTrueckas
pabora 1o

pa3AeIeHUI0 CMecen

JlaTyuk TeMIiepaTypbl
IUIATHHOBBII

9 MaccoBas nosist [IpakTukym JlaTuyuk onTHYECKOM
PacTBOPEHHOT'O BEIIECTBA, Pemenwue 3amau MJIOTHOCTH
WJIH [IPOLIEHTHAs [IpakTrdeckast
KOHLIEHTPAIIUs BELIECTBA B pabora.
pacTBope
10 | HaceiieHHbie u JlaboparopHbie [udposoii
MePEChIIIEHHbIE OTIBITHI MHUKPOCKOII
pPacTBOPBIL.
11 | MoaenupoBanue ITpakTKym
12- | CtpoeHnue BemecTBa. Jlexuus.
13 | Pa3mepsl yacTwil. JlemoHCcTpanus
HanouacTuis Mpe3eHTAINH
14 | KommonaHsle CUCTEMBL: Jlekmus.
MOYBa, TJIMHA, IPUPOIHBIE [TpakTrKy™m
BOJIbI, BO3JIYX JbIM,
MUHEPAJIBI, XJIeO, MOJIOKO,
Maciio,
KpoBb. .. Komioniubie n
VCTHHHBIC PACTBOPHI
15 | Metozsl u cpeacTa becena
SMIIUPHUUECKOTO
WCCIICIOBAHMUS
16 | Kak crenenb becena.
WU3MEITLYCHHOCTH BIIHSICT JlemoHcTpamus
Ha OO0IIYIO TUIONIAh Mpe3eHTAINN
COTIPUKACAIOIIIUXCS
YaCTHII
17- | HaHOOOBEKTHI U Jlexusg
18 | oOycoBIEHHOCTD HX
YHHUKAJIBHBIX CBOMCTB
PE3KUM YBEIUUYECHUEM
TUTOMIA/IA IOBEPXHOCTH
JaCTHUIL
19 | Wox. Bosrouka iioza. Mo JlaboparopHbie ATIXP
U3 anTeKu OTIBITHI
20 | «MapraHIoBKa. becena
IIepmaHranar xanus JeMoHcTpanus
pe3eHTAINH
21 | Iepexuch Bomopoaa. JemoHcTpanus [Tpubop s
CBolicTBa M MPUMEHECHHE MPE3CHTALNH. MMOJIYYEHHS BOAOPOIA
TEpPOKCHIA BOJOPOaA [TpakTukym
22 | AueTHIcalnIniIoBas JemoHcTpamms
KHCI0Ta. ACKOpOMHOBAS Mpe3eHTAINH
KHCJIOTa JemoHcTpanms
JIEMOHCTPALIMOHHBIX

OIIBITOB




23 | «3erecHKAY WU 1 becena
OpWJIITMAHTOBBIN 3€JICHBII JlemoHcTpanus
pe3eHTAINH
24 | «MpbUI0 UysecHOE) 1 IIpakTuxym Haruuk pH
25 | Caxap, kpaxmaii, 1 [Ipesenranus,
LEJIII0JI03a — nabopaTopHbIe
POJICTBEHHUKH TITFOKO3BI OTIBITHI
26 | ATIOMUHUU: BEIUKHUHA U 1
y>KaCHbIN
27 | YKCycHas KACIOTa 1 JlaGopatopHsbie Matuuk pH, natunx
OTIBITHI ANIEKTPONPOBOIHOCTH
28 | «Comenad Hala >KU3Hb» 1 Jlexuus , Oecena
29 | Bpen nutparos: mud wm | 1 Kpyrsiii cromn. JaTtunk
npasja JemoHcTpanus ANEKTPONPOBOHOCTH
OTIBITOB
30 | Dram BIOOpA TEMBI, 1
IIOCTAHOBKH 1I€JIH, 3a/1a4 I'pynnosas pabora
HCCJICTOBAHMUS .
31 | Dram BELABMKEHUS 1
TUTIOTE3bI. ['pynmnoBas pabora
32 | Oran ruianupoBanus mytu | 1
JIOCTUKEHHUS LEeTen I'pynnosas paGora
HCCIIEIOBATEIILCKUX
(TPOEKTHBIX) PabOT U
BBIOOpa HEOOXOUMOTO
WHCTPYMEHTApHSI.
33 | Dram nmpoBeneHUS 1
y4eOHOT0 UCCIeAOBaHUS ['pynmnoBas pabora
(TpoeKTHOM paboThI) C
MIPOMEKYTOYHBIM
KOHTPOJIEM 32 XOJIOM
BBITIOJTHEHUS U
KOPPEKIHel Pe3yIbTaToB.
34 | Dran opopmiieHUs, 1
MpeICTaBICHUS (3aIUTHI) 3amuTa npoexTa
IIPOJTYKTa ITPOEKTHOMN
paboThI
UTOTO 34




Conep:kanue Kypca
WHCTpyKTaX MO TEXHUKE OE30MACHOCTH MPOBOIUTCS HA KAKJOM 3aHITHH MIEPe]] IPOBEIACHHEM
JKCIIEPUMEHTA.

1. Beenenue
1. Béoonoe 3ansamue. 3HaKOMCTBO YYAIIUXCSI C HOBBIM Y4EOHBIM KypCOM B KPY)KKOBOM paboTe.

2. Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoXaCHIEC XUMUH Kak Haykud. CBSI3b XUMHUH C
MIPAKTUYECKOHN )KU3HBIO YeTIOBEKa.

3. Ilpaxmuueckas uacmeo.

Co3zanue Mmo3HaBaTeIbHBIX KPOCCBOPIOB U APYTMX UHTEPAKTUBHBIX YIIPAKHEHUN Ha
LearningAps.org i MyTest.

2. JKCcnepUMEHTAJbHbIE OCHOBBI XUMHH

1. Bewyecmea. Ilpuemot oopawienus c eeugecmeamu.

W3ydeHue mpaBuil TEXHUKH 0€30MaCHOCTH, MPEAYIPEKIAIONINX U 3aPEIAIOIIX 3HAKOB.
IlepBas nomous. [IpoTMBONIOKApHBIE CPEACTBA 3AILUTHI.

3HAKOMCTBO C BEI[ECTBAMH, BCTPEUAIOIIUMHUCA B OBITY: HOHAs HACTOMKA, ME/b, ATFOMUHUIA,
COJIb, MUILEBAsA COJIa, JINMOHHAS KUCJIOTA, YKCYCHAsl KMCIIOTa, BOAA, MEAHBIN Kynopoc. OTinuue
BEIIECTB 110 (U3NYECKUM CBOMCTBAM: arperaTHOE COCTOSsIHUE, [[BET, 3amax, BKYC,
pactBopuMocTh. [IpaBuiia xpaneHus BeriecTs B 1a0oparopun. TOKCUYHOCTh BELIECTB JUIS
JKUBBIX OPTraHU3MOB OMPEIEISIETCA UX XUMUYECKUMHU CBOWCTBAMH, MX CIOCOOHOCTBIO BCTYIATh
B XUMUYECKHE peakiuu. [IposBIeHrs TOKCUUHBIX BEIIECTB Y YEJIIOBEKA: XUMHUYECKUN 0XKOT,
pasapa’keHue CIM3UCThIX 000JI0UEK, KaTap JAbIXaTelIbHbIX ITYTEH, alsIeprudeckue peakiiuu,
OCTpBIE JEPMaTUTHI, KaHIIEPOTC€HHOE JIeHCTBUE, TOPAKEHHUS OPraHOB, BO3MOKHOCTb JIETAIbHBIX
ucxozos. [IpaBuia orOopa BemiecTB (TBEp/IbIe, TOPOIIKOOOPA3HbIE, )KUIKUE, BOJHBIE PACTBOPSI,
0coboe BHUMaHue — paboTa TOJBKO C MallbIMH 00beMaMH BEIIECTB).

Tecm Ha ocHoOBe 3a1aHuii u3 otkpbIToro 6anka ®UIIN (paznen «MeToabl TO3HAHUSY)

2. IIpasuna d6e3onacnoii pabomst npu nposedenuu Ixcnepumenma. Texnuka n1adopamopruvix
padom.

3HAKOMCTBO C TaOOPATOPHBIM 000PYIOBAHUEM: CTEKIISIHHAS TOCY/a (XUMUYECKHUE CTaKaHBbI,
KOJIOBI, BOPOHKH, JCITUTEIIbHBIE BOPOHKH, MEPHAsI IOCY/Ia), BECHI, IITATHBHI JJII TPOOUPOK U
npuOOpPOB, HArpeBaTEeNbHBIN MPUOOP-CIUPTOBKA, (hapdopoBas mocy/a (BeIMapuBaTEIbHBIE
YaIlK¥, TUTJIN, CTYIIKH, IIATEH) U JIp.

be3zomnacHas pabota co cTekiiom, mpoOKaMu (IEMOHCTpAIUS PE3KU CTEKIISTHHBIX TPYOOK, UX
HarpeBaHus i1 U3MEHEHUS POPMBI).

IIpakxmuueckas yacme.

Coopxka mpubopa s noxydeHus ra3on. [IpoBepka Ha repMETHYHOCTD. 3aKperyieHrue ero Ha
mratuBe. Pucynok mpubopa mpu nmomoiu Tpadapera.

3. Hazpesamenvhvie npuoopol.

CnuptoBka. ['azoBas ropenka. [lnutka. Bogsnas Oans. HaznaueHne HarpeBaTesIbHBIX TPUOOPOB.
N3yueHne CHUPTOBKH: COCTaBHBIEC YaCTH U UX (DYHKIIHS.

["oprodee TOMIMBO 17151 CIMPTOBOK: 3TUIOBBIN clIUPT. OCOOEHHOCTH peakluy TOPEHUS:
BbIJICJIEHHE TeIIa U cBeTa. Cyxoe roproyee

[TpaBuia HarpeBanus NpoOUPOK C BOJHBIMHU pacTBOpaMu (IIpeBapUTENbHBINA IPOTPeB Beeit
MOBEPXHOCTH, 0053aTeIbHBIN HAKJIOH TPOOUPKH, OTBEPCTHE MPOOUPKHU «OT ce0s1», 3aKpeIIeHHEe
JiepKaTess IpoOUpKN).

Hcnonp3oBaHue TUTIIEH IpU IPOKATMBAaHUU BelllecTB. HazHaueHue onepanny npokaaruBaHUsl.
IIpaxmuueckas yacme.

N3yuyenue miameHu. PUCYHOK IU1aMeHH.



Co6opka npubopa Juist BeIapuBaHusi oM (KOJIBLIO HA ITATHB, BEIIApUBATEIbHAS YaIlKa,
BOJIHBIN pacTBOp COJH, CIUPTOBKA). PucyHnok mpubopa mpu nomoiu tpadapera.

4. Qucmole sewgecmea, ocooo uucmote seuiecmea. Illpumecu. Cmecu. CriocoObl OUUCTKU
BEILIECTB OT IpuUMecel u pazaenenus cmeceid. @unbtpoBanue. [leperonka. Kpucrannuzanus.
Pa3znenenue ¢ moMoIbp0 MarauTa, 1eIUTEIbHOW BOPOHKHU

Ipaxmuueckas uacmeo.

1 BapuaHT: cMeCh PEYHOro IEeCKa U caxapa.

2 BapHaHT: CMECh PEYHOTO I1€CKA U TIOBAPEHHON COJIH.

CocTaBUTh CXeMy MOCIIEJ0BATEIBHOCTHU Ollepaluil (pacTBOpeHue, GUIbTPOBAHUE,
BhInapuBanue). CpaBHUTH U OOCYIUTH pE3yabTaThl IBYX BapuaHTOB. OOpaTuTh BHUMAHUE HA
CMech caxapa U necka (y HeKOTOPBIX YalllKU MOKPBUINCh KOPUUHEBOM MACCOi), Ha Ba)KHOCTh
YCIOBHI IIPOBEIEHUS SKCIIEPUMEHTA, B JAaHHOM CJIy4ae Ha CBOEBPEMEHHOE IIPEKPAILEHUE
Harpesa.

5. MemoOwt no3nanus ¢ ecmecmeo3HaHuu.

Hab6monenune. DxcnepumenT. MonenupoBaHue.

YcnoBust MPOBEICHUS HAOMIOICHUS KaK OCHOBHOTO METO/Ia MIO3HAHUS. MBICITUTEIBHBIN U
peabHBIN SKCIIEPUMEHT. Y HUBEpCAJIbHBIC 3HAHUS YeJIOBEUECTBA HA OCHOBE HAOIIOICHUSI.
duznyueckue U XMMUYECKUE SBICHUSI.

Hpakmuuea(aﬂ qacme.

bpoyHoBckoe nBrx)eHHE oA MUKpOocKonoM. OOHapy)eHHe KUpa B CEMEHAX MOJCOTHEYHUKA.
Oo6napyxeHue kpaxmaia B kaprodene. OOHapyKeHHE YTIIEKUCIOTO ra3a B BEIBIXaeMOM
Bo3ayxe. J/lobaBneHne TMMOHHON KUCIOTHI B 4ail. OdopmiieHue paboThl.

HasBanue onniTa Kak BbImonHIIH Yro HaOIIOJAITH

OOpaTuTh BHUMaHUE HAa TPAKTHYECKUE 33aJaHUS TPOILIBIX 3aHATUH. AKIIEHTHPOBATh, YTO METO/T
HaOJIFOICHUST — OCHOBHOM METO/ IIO3HAHMSI.

6. Booa. Pacmeopwl. Mopckas u npecnasa eoda. buonozuueckue sxcudxocmu: XpoBb, tumda,
KJICTOYHBIA COK. DKOJIOTHUECKHE TIPOOIEMBI BOBI. DIEKTPOIPOBOTHOCTh KaK CBOHCTBO
pPacTBOPOB AIEKTPOIUTOB (TpaBuiIa 0€30MaCHOCTH C dIEKTPONPHOOpaMu).

Hpakmuqecmlﬂ yacme.
OHpeI[eJ'ICHI/IC C ITIOMOLIBIO JICKTPOIIPOBOAHOCTH PACTBOPOB: B KAKOM XUMHNYCCKOM CTAKAHE

HaXOJUTCS TUCTUIUIMPOBaHHAs BoJa. JlaHbl Tpu pacTBopa: pacTBOp MOBAapEHHOM COJIM, PAaCTBOP
caxapa, IUCTHJUIMpoBaHHast Boga. OgopmiieHre paboThl.

Ha3Banue pactBopa Uro HabmogaeM (3aropaeTcs JaMIiouka min
HET)

Kak pacno3HaTh: B KakOM CTakaHe — IMCTUJUIMPOBAaHHAs BOJIA U pacTBOp caxapa. J{oKHBbI
NPEUIOKUTH JIBA CIIOCO0A: OPraHONENTUYECKHH U BhITapUBaHUE.

[Tpoekt «M3rotoBneHune caMmoieIbHOro Ipudopa IS UCCIeI0BaHUS 3JIEKTPOIPOBOAHOCTH
pacTBOpPOB»

7. Maccosasa 0ona pacmeopennozo éewjecmea, uiu RPOUEHMHAA KOHUEHMPAUUs 6eUiecmed 6
pacmeope.

B3BemmBanue. Paznoseckl. HaBecka. MepHast mocyna (MepHble CTakaHbl, KOJIOBI, IIMIHHAPHI).
Ipaxmuueckas yacmeo.

[TpuroroBneHne pacTBOPOB MOBAPEHHOM COJIM 33JAHHON KOHIIEHTPALIUH.

[TpuroroBneHue MUITyYero HaIMTKa U3 MUIIEBOH COJbl, TMMOHHOM KHCIIOTHI, caxapa
ACKOPOMHOBOM KUCIIOTHI: KaXKAas IPYIIa ONpeessieT KOJMYECTBO BEIIECTB HAa CBOE




ycMoTpenue. CpaBHeHHE U 00CYKAEHUE IPUTOTOBJICHHBIX HAITUTKOB C T.3p. BKyca, (pukcanuu
HaOro1aeMbIX 3 (HEKTOB, paCUETOB MM BBIIIOJHEHUS «HA IT1a30K», SKCIIEPUMEHTAIbHON
KYJIBbTYpBI.

8. Hacvluyennvle u nepecvlujeHHble pACHEopbl.

Memoouka evipawgueanusn kpucmasnios. Monokpuctaiul. Kpucramimueckue npy3bl. UTo Takoe
«3aTpaBKay.

JleMoHCTpanys NEPECHILIEHHOT0 pacTBOpa aleraTa HaTpusl.

Ilpaxmuueckas uwacms.

[IpuroroBieHue HACBIIIEHHBIX U MEPECHIILIEHHBIX pacTBOPOB. [IpUroToBieHne BOJHBIX
pPacTBOPOB MEHOTO KYIOpPOCa, XJIOPHIa HATpHUs, caXxapo3bl AJis BbIpAIIMBAaHUS KPUCTAJUIOB.
BripamuBanue KpucTamioB U3 pacTBOpa KAMEHHOM COJIM M HOJMPOBAHHOM COJIM: €CTh JIU
pasnuna. [louemy ams BeIpaniyBaHus KPUCTAUIOB KaMEHHAs COJIb JIydllle, YeM HOAUpPOBaHHAS.
[TomydyeHue okpalleHHbIX KPUCTAIUIOB COJIA C UCIOJIb30BAHUEM IMUIIEBBIX KpACUTEIEH.
BripanmBanue KpucTamioB MEIHOTO KyIOpoca U3 BOJHO-CIIUPTOBBIX PACTBOPOB.

3. 3HaKOMHMMCSI ¢ MUPOM HAHOYACTHUI

1. Mooenuposanue. Monenu B ecTeCTBO3HAHUH (TJI00YC, KapThl, (PU3HUSCKHUE MOJICIIH,
OHOJIOTHYECKHE MYIISKU, KPUCTAJUIMYECKUE pelIeTKH ). MoieIr aToMOB U MOJIEKYJI B XUMHH.

Ilpaxmuueckas uacme.

W3rorosieHune Mojeneit MOJIeKyII U3 MOAPYIHBIX cpencTB. PaboTa BooOpaskeHus.

2. Cmpoenue eeuiecmea. Pazmepuol vacmuy. Hanouwacmuuyol.

Ilpoexmnas 3a0aua Ne 1. Kak y3HaTh pUMepHbIE pa3Mepbl BATAMUHHOTO IpaXke «Y HIEBUTY,
«PeBuUTY, YIIaKOBKU KOTOPBIX PACIIOIOKEHBI y Bac Ha CTOJaX, HE OTKpPbIBas OaHOUEK.
Ilpoexmnas 3a0aua Ne 2. 'Y Bac Ha cTonax HaxoAaTCsi MEPHBIN ITUIMHAP, K010a ¢ BOJOM, BECHI
PBIYKHOTO TUIIA ¢ HAOOPOM pa3sHOBecOB. [IpenoxkuTte criocoObl ONpeeIeHHs pa3MEPOB
MOJIEKYJ BOABI (PAKTUYECKUIN U TEOPETUUECKUIN).

Bonpoc: OTHOCHUTCS T MOJIEKYJIa BOJIbI K HaHOYacTuiiam? [loueMy BUpYCHI HAa3bIBAIOT
HaHOpoOoTamu?

3. Konnouonwie cucmemol: nousa, 2iuna, npupooHvle 600bl, 6030yX 0blM, MUHEPAIbL, X1€0,
MOJI0KO, MaACN0, KPOGb...Konnouonvie u ucmunnwle pacmeopst. OnTruyeckre CBOWCTBA:
«pdext TunmaNY», «IBIEHNUE UCKPAIIUXCS CI0eB». KotonHbie 4acTUIIbl U MX Pa3MepHI.
Okcnepumenmanvuas 3a0aya Ne 1. Ha cronax: ga3epHasi yKaszka U JiazepHblil poHapUK ¢
KpPaCHBIM JIy4OM, JIBa XUMHUYECKUX CTAaKaHa: B OJTHOM 3aBapEHHBIN MAKETHK Yasi, B IPYrOM —
yrctas Boaa. [Ipomyctute inyd nazepHoro (oHapuka yepes cTakaHbl. B kakoM cTakaue, mo-
BallleMy MHEHUI0, HAXOAUTCS KOJUTOMAHAs cuctema? Ha uem ocHOBBIBaeTcs Baiie
MPEANOI0KEHUE?

Oxcnepumenmanvras 3a0aqa Ne 2. Bam Beiianbl pacTBophlI anerata ceuHiia Pb(CH3COO)2 u
noauaa kanus KI, mratus ¢ mpoOupkaMu, CIMpTOBas TOpelika, MpooupKoaepkaTens. B
npobupky Haneite 2 M pactBopa KI (BeicoToil 2 cM) 1 3aTeM npuiieiiTe 2 M1 pacTBOpa
Pb(CH3COO0)2 . O6pa3zyeTcs >kenThlii ocagok. Harpeire mpoOupKy 10 pacTBOPEHUS OCaIKa.
3arem oxJ1aiuTe MPOOUPKY OKOJIO 2-3 MHMH U MIOMEIAeM B COCY/]I C XOJIOTHOM JISISTHON BOJIOH.
Yro nHabmogaere? YTo mporcXOAUT MpU BCTPSIXUBAHUU TPOOUPKU?

WTak, BbI TOJIBKO YTO OOHAPYKWIN PA3TUUNE MEXKAY UCTUHHBIMH PaCTBOPAaMH U KOJIJIOUIHBIMU
pactBopamiu. B nocnennux Bbl HaOMI0Ja)IK IPOSBIEHUE ONTHYECKUX AP (HEKTOB: «ddPexT
Tunpans» (3kcm. 3a1. Nel) u «IBIeHHE UCKPAIUXCS CIOEB)» (IKCIIL. 3a71.Ne2).

Bonpoc: Kak noka3are, 4To MBUIbHBIN pacTBOp siBIsieTCs KoytouaHou cuctemoit? (Ilo
paccesHUIO CBeTa B pacTBOpE -KOHYC TUHAANS).

UTO MpOMCXOAUT €CIIM B MBUTHHBIM pacTBOP 100aBUTH oBapeHHYI0 coiib? ([Ipo3paunslii mpex e
pacTBOp pe3KO MyTHEET, 00Pa3yIOTCs KPYIHBIE XJIONbs). 3HAKOMCTBO C SIBJICHUSIMH KOAryJIsLUU
Y BBICAJIMBaHUS.



Ilpoexmnas 3a0aua Ne 1.]IBa yaeHUKa IPUTOTOBUIIM CMECh U3 PACTUTEIHHOT'O MAaciia U BOJBI:
J00AaBUB TTOJIOBUHY YaitHOM JT0>KKK Macia B 200 mut Boabsl. OJIMH U3 HUX YTBEPKIAET, YTO
MOJIy4eHHAs! CMECh SIBJIICTCS] KOJUTOMAHBIM PAaCTBOPOM, a Apyroi 3to orpuniaet. Kro npas? Croit
OTBET WUTIOCTPUPYITE CHUMKaMH Ha MoOuiibHOM Tenedone. ([IpaBel 06a yuenuka. Bee 3aBucur
OT 0COOEHHOCTEH MPUTOTOBJICHUS cMecHu. Eciu mpocTo pa3menmaTh Maciio B BOJIE, TO KOHYC
Tunnans He Habmoxaercs. Eciu jke akTUBHO B30AJITHIBAaTh CMECh B TEUEHHUE HEKOTOPOTO
BPEMEHHU, TO CMECh MYTHEET U B TAKOM PACTBOPE XOPOILIO BUIEH KOHYC PACCESTHHOIO CBETA, TO
€CTh MOSBISAIOTCA MEJIKOIUCIEPCHBIE YAaCTHIIbI KallelIeK Macia).

BrIBOI: KOJUTOMIHBIE PACTBOPBI MOXKHO OOHAPYKHUTH 110 ONTHUYECKOMY TECTY «d(PPEKT
Tunmans, KOTOPBIA 0OHAPYKUBASTCS, €CITH KOJIOWTHBIC YaCTUIIBI HE TTPEBBIIIAIOT TUANIA30H
HAaHOPa3MEepOB.

4. Memoobt u cpedcmea IMRUPUYECKOZO0 UCCTIE008AHUA .

Ha npenpinymux 3aHATHSAX BBl BBIMOTHSIIA SKCIIEPUMEHTATBHBIC U POCKTHBIE 3a1aun. Kak BbI
JTyMaeTe, Kakue METOJIbI UCCIIeIOBAaHUS BbI HCIIOJIb30BAIU?

1. Habmonenwme. 2. Dkcriepument. 3. 3mepenue. 4. CpaBHeHUE

BcenomuauTe 3a1anus, IpOCMOTPUTE CBOM 3aITUCH U IPOKOMMEHTUPYITE UX C TOUKH 3PEHUS
MCIIOJIb30BAaHHBIX METOJIOB HCCIIeIOBaHUS. UeM BBI OJIE30BATNCH, YTOOBI PEIIUTh
MOCTaBIICHHYIO MIepel BaMU MpodiieMy.

Ilpoexmnas 3a0aua Ne 1. Haiinute, yemy paBHa IIJIOTHOCTh aIFOMUHUEBOM (OJIBTY U MEIHOM
WM CTATbHON OOJIBaHKU HEMPaBUILHON (DOPMBI, KOTOPHIE JIeXKAT Ha BalIuX cTojax. Maer
00CcyXIeHHE.

JIoMKHBI PEUI0KUTD IIJIaH PEIICHUS STOU 3a/]auu, OPEAeIIUTh KaKie HeOOXOIUMBI
WU3MEPUTEIIbHBIC PUOOPHI JIJIsT PEIICHHS TOU 3a/1a4H.

CpaBHUTH HaiiIeHHOE 3HAUEHUE TNIOTHOCTH AIFOMUHUS, MEAH UJIH CTAJIH CO CIPABOYHOMN
BEJIMYUHOM.

5. Kax cmenens uzmenvueHnocmu eausaem Ha 00uyro niowadb CORPUKACAIOWUXCA YaCHmUY,.
OObeMHbIE B3pBIBBI HA MYKOMOJBHOM 3aBO/I€, IPEBECHO-CTPYKEUHOM npeanpustuu. [louemy
HEJB3s UCTIOIh30BaTh OCH3MH TS PO3KHTA IPOB. BCIIOMHUTE «UTO TaKOE IIOMIAIBY, «EIMHHUIIBI
WU3MEPEHUS TIOIIATN.

Ilpoexmnas 3a0aua Ne 1.V Bac Ha cTojax HaxonsaTcs 11u0o kyouk Pybuka, m1bo maneHbkas
yrnakoBKa caxapa-padunana. Haiigure miomnanp menoro Kyouka u 00IIyro Imiomaab 9 Maibix
KyOHKOB, U3 KOTOPBIX COCTOMT OOJIbIION KyOUK; WIIM 1IeJION yITaKOBKU caxapa 1 0OLIyIo
IUIOIA/Ib BCEX KYCOUKOB caxapa B yrnakoBke. CpaBHUTE 3HAYEHUS IUIOIIAIH 11eJI0i Urypsl u
cyMMapHo# rtomazau ee yacteit? Kakyro 3akOHOMEpHOCTh MBI MOXKEM HaOII01aTh?

6. Hanooo6vexkmol u 00ycio61eHHOCHb UX YHUKAIbHBIX CEOLICINGE PE3KUM YeeaudeHUeM
n0WAOU NOBEPXHOCMU YACMUY: HAHOYACTULIbI, HAHOTUIEHKH, HAHOBOJIOKHA, HAHOTPYOKH,
HAHOILIAPUKH, TEHAPUMEPBI, LIEOIUTHI, KBAHTOBBIE TOUKH.

Ilpoexmnas 3a0aua Ne 2. Yxo nocs umeet 1iauny 12-13 mm, a yactuna maraeruta Fe304 — 20
HM. YBenuubTe X B 1 Musummaps pa3. C kakuMu 00beKTaMH BbI TETIEPh Oy/IeTe UX CPAaBHUBATH?
Kakue ¢puznueckre BeIMUUHBI H3MEHSIOTCS MTPH N3MEHEHUH JIMHEHHBIX pa3MepoB?
IIpoexmmnas 3adaua Ne 3. Ckonabko nuctoB Oymaru A4 Boiiier B ctakad o0bemoM 100 mi?
Kaxnoii rpyre BbIaHbl TUCTHI OyMaru A4 u xumudeckue crakanbl oobemoM 100 mi. Kaxnas
rpynna UIeT OTBET Ha 3TOT BOIPOC.

[Tpenyaraem moMolIb: COMHHUTE JIMCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOIIJIO B OJIUH
CTakaH?

Haiinute nnomanp otaenbHOro aucta A4 u nioaab NOBEPXHOCTH XMMHUECKOTO CTaKaHa.
Haiiaure cymmapHyto miomaib KOMKOB Oymaru, HaXoIdIuxcs B cTakaHe?

JlenaroT BBIBOJ: OHA OKa3aJlach 3HAUUTEIHHO OOJIbIIE IUIOIMIAIN TOBEPXHOCTH CTAKaHa.

Kakum 00pa3oM MbI yBEIMUMIN CYMMAapHYIO IUIOIAb OBEPXHOCTH Oymaru? (Y MeHbIIeHUEM
o0BemMa OJTHOTO JIHCTA)



7. Hanooo6vekmol u 00ycio61eHHOCHb UX YHUKAIbHBIX CEOIICING PE3KUM yeeaudeHuem
NA0WA0U NOBEPXHOCHMU YACMUY: HAHOYACTHUIII, HAHOIIJICHKH, HAHOBOJIOKHA, HAHOTPYOKH,
HaHOIIApWUKHU, JCHAPUMEPLI, HECOJIUThI, KBAHTOBBLIC TOYKHU.

Ilpoexmnas 3a0aua Ne 4. Halinure miomiaab CBOCH 4epermHoil KOpOOKH U CPaBHUTE €€ C

TJIOIIA B0 TIOBEPXHOCTH OOJIBIIIUX TOJIYIIAPUNA U YepeITHON KOopoOkH, eciu S(kopa 6.11.) = 2500
cMm2 . S(u.x)=4nr2/2, rne r=C/2m.

OOmbsicHeHHe: OOJbIIAsK IIOMIAh OOJBIINX MOYIIAPUN OOBSICHSACTCS HATMIHEM
MHOTOYHCIICHHBIX CKJIaJIOK.

Okcnepumenmanvhas 3a0aya. Ha cronax HaXoIaTCs CTalbHasi KHOIIKA, )KEJI€3HBIN IBO3/b,
KYyCOYEK MEHOH IMPOBOJIOKH, MEIHASI CKPETIKA, TPaHYJIbl A JFOMHHUS U [IUHKA, IITATUB C
npoOupkam, coisiHas kucioTa. [lomecTure npeasioskeHHbIE Tena Ha THO MPOOUPOK U 100aBbTE
3aTEM COJITHYIO KHCJIOTY (BBICOTa CTOJIOA KUAKOCTH MPUMEPHO 1,5¢Mm).

Onumwmre, 9TO BBl HAOIOIaETEe B KAXKI0M U3 TIPOOUPOK.

3HAKOMCTBO C IEKTPOXUMUYECKUM PAIOM HAMPSHKEHUN METAIIJIOB.

HazBanue o0bekTa Hassanue Meraiia, u3 | Uro Habmogaem JleBee uiu mpaBee
KOTOpOTO ClIeJIaH oTHocutenbHo H2 B
00BEKT 9J1/XUM Py

BbIBOZI: € KUCIOTOM B3aMMOJCHCTBYIOT METAILIBL: ..........

C KUCJIOTOW HE B3aUMOJICHCTBYIOT METAJLIBL: ........

- 3aganue no yueOHuKy M.A. AXMeToBa: 03HAKOMbTECH C TEKCTOM Ha c. 13.

- C KaKuM BbI CTOJIKHYJIUChH TPOTHBOpeUreM? Meab 1 cepedpo B HAHOCOCTOSIHHUSIX CTIOCOOHBI
B3aMMOJICHCTBOBATH C KUCIOTAaMH. Y BETUUYECHUE TUIONIA/IM TOBEPXHOCTH PEArHPYIOIIMX YaCTHUIL
BJIMSIET HE TOJIBKO HA CKOPOCTh PEAKIMH (0ObEMHBIE B3PbIBBI), HO U Ha XapaKTep XMMHUYECKUX
CBOWCTB.

IIpoekT «B nonckax KOJJIOMIHBIX paCTBOPOBY

4. XuMHs Ha CTPaKe 310POBbSI.

1. Hoo. Bo3szonka nnooa. Hoo uz anmexu.

IIpakmuyeckas yacmeo.
N3rorosieHne Moieu MOJIEKYJIbI oa. DIeKTpoHHasl, rpaduyeckas Gopmyia oaa
[Tpoekt «OOHapyx)eHHE KpaxMana B MPOAYKTaX MUTAHUS.

2. «Mapzanyoexar. Ilepmanzanam kanus. Maprasel 1 ero CTelIeHU OKHCICHUS
HpaKWZMHQCKa}Z qacme.

Omnpenenenrie MacCoBOM JOJH KUCIOPOa B MOJIEKYJIe IIepMaHTaHaTa Kajusl.

PacueT OTHOCUTENHHOH IIIOTHOCTH KMCIOPO/a IO BO3AYXY.

Co6opka npubopa i MoydeHus: KUCIOPO/ia METOAOM BBITECHEHHUS BO3TyXa.

DKCTepuMeHT: cOopka Mpudopa sl pa3ioKeHUs TIepMaHTanara kanus. KadecTBeHHas peakius
Ha KUCJIOPOSI.

L{BeTHBIE peakuy ¢ IEpMaHTAaHATOM KaJivs (HaIp., IepMaHraHaT Kalus U Cyab()UT HaTpus, ap.)
3. Ilepexucw 600opooa. Ceolicmea u npumenenue nepokcuoa 600opooa. CterneHb OKUCICHUs
KHCJIOPO/ia B MOJIEKYJIE TIEPOKCH 1A BOJOPO/IA.

Peaxmus paznoxeHus nepokcuia sogoposaa. Kak nmpoBectu 3KCIeprUMEHT.
Karanuzaropsl. Oxcun mapranna (IV), pepmeHT katanaza — KaTalnu3aTopbl peakluu
pasyIoKeHusl.

Ilpakmuyeckas uacmeo.

Oxcun mapranna (1V): Hanucats (GopMyiTy BEIIECTBa M ONPEICITUTh CTENICHb OKUCIICHHS.




Tpu npoOupkH, B KaXKI0H HAXOIUTCS HECKOJIBKO MJI alTEUYHON NepeKncH Bogopoaa. Bo BTopyio
U TPETHIO IPOOUPKU IIOMECTUTE COOTBETCTBEHHO OKcuA Mapranua (IV) (Ha koH4MKe mimarens) u
CBEXXEHATEPTHIN KapTodesnb (Ha KOHYMKE MIIATeNs).

Howmep npobupku Yro nobasmin Yro nabmomgaem

Hanucath ypaBHEHHE peakiuy ¢ 0003HaYEHUSIMH YCIOBUHN €€ IPOTEKaHHUS.

[Tpoucxomut a1 peakius B epBoii mpodupke? IIpemnoxure mpudop s MOITydEeHUS BOJOPOIA
IIPY Pa3JI0KEHUH NIEPOKCUIA BOAOPOJA.

4. Ayemuncanuyunogan kucnoma. Ackopéounogasn kucaoma. KuciorHocts cpeasl. pH —
WMHIUKATOPBI CBOMMH PyKaMH.

Ilpaxmuueckas uacmes.

Onwucanue Gpusnueckux cBoUcTB. [IpUroroBieHne pacTBOPOB aALETHIICATUIIUIOBON U
ackopOuHOBOM kucoT. JlelicTBue MHANKATOPOB ((heHondranenHa, JaKkMyca U METHIIOpaHkKa) Ha
UX PacTBOPBHI.

WHAUKATOPBI AueruncanuiuioBas Kuciora | ACKopOMHOBas KUCIIOTa

OdenondranienH
Jlakmyc
METHIIOPAHK

[TpurotoBneHune oTBapa KpacHoi kamycTsl. HabmoieHue n3MeHeH s [IBeTa 0TBapa B Pa3HbIX
pacTBopax (yKCycHasl, JUMOHHAs, aCKOPOUHOBAsI KUCJIOTHI, IIOBAPCHHAS COJIb, Ta3UPOBAHHAS
BOJIa, HAIIATBIPHBIN CIIUPT, MUIIEBAs COja, PACTBOP MbLJIa M CTUPAILHOTO MOPOIIKA).
B3aumoneiicTBre ackopOMHOBOM KUCIOTHI ¢ HoaoM. Borpoc: ist kKakux 1esei MoO>KHO
HCIIONIb30BATh ATY peakuuio? (I1si OOHapy>KEeHUsI aCKOPOMHOBOM KHCIOTHI B TIPOAYKTAX
TIATAHUS).

1 peareHT ackOpOMHOBas 2 peareHT Uro HabmrogaeM npu ux
KHCJIOTa non B3aUMOJIEVCTBUU

duznueckue cBOICTBA:
dusuyeckue CBOUCTBA: | evnnn....

5. «3enenka» unu dpunnuanmoswlil 3enenstii. LIBeT nopoukood6pazHoro OpMIIIMAHTOBOTO
3eneHoro. [IpakTruyeckoe 3Ha4eHHE U TOJTyUYCHHE.

IIpakxmuueckas yacme.

duznyeckue cBONCTBA OPUILTHAHTOBOTO 3€JIEHOTO

Kak nokaszats moATMHHOCTH OpUILTMAHTOBOTO 3eneHoro. [IpoBeneHme mocienoBaTenbHbIX
peakIuii B 0JTHON MPOOUpPKE C OPUIUTMAHTOBBIM 3€JICHBIM: BHaUYajle B MPOOUPKY T00aBUTH
KOHIIEHTPUPOBAHHOM COJISTHON KUCIIOTHI, a 3aTeM pactBopa menoun NaOH. Odopmienue
paboThI IO CBOEMY YCMOTPEHHIO. 3aTeEM O0CYIUTh: Kak 3aUKCUPOBATIN PE3yJIbTaThI
DKCIIEpUMEHTa (M3MEHEHHE 1IBETA, BHIMAICHUE OCATKA).

[TpoexT «MOXHO JT1 UCTIOJIH30BaTh OPHIITTHAHTOBBIN 3€JICHBIM KaK MHIUKATOP KUCIOTHOCTH
cpeabD»

6. «MblLo uyoecnoey: X03UCTBEHHOE U TYaJICTHOE, XKHUJIKOE U TBEPJI0C.

Ilpakmuueckas yacmeo.
JleiicTBuE TaKMyca Ha pacTBOP MBI, PACTBOP CTUPAILHOTO TIOPOIIIKA




(1oKa3aTeNbCTBO MIETOUYHOTO XapaKkTepa MOIOIINX CpeACTB). M3yueHne 3STUKETOK TBEPAOIO U
KUJKOTO MbUIA (pa3inyie B XUMUYECKOM COCTaBe). PacTBOpeHNe MbLIa B )KECTKOM U
TUCTHILTpOBaHHOM Boje. Dddext Tunnas.

[IpoekT «MpbL1OBapeHUE»

5. Xumusa numm

1. Caxap, kpaxman, yenniono3a — poocmeeHHUKU 271I0KO3b.

Uro takoe nuaber. [ mukeMuuecKuii HHAEKC MPOIYKTOB MUTAHHS. XUMHUYECKHUE MOICTACTUTEIH
1 UX KOBapCTBO.

Ilpakmuueckas uacme.

Omnpenenenue MpoayKTOB ¢ BEICOKUM TNIMKEMHUYECKUM HHJEKCOM (paboTa ¢ Tabmueil).
OmnpenensieM MOJICIACTUTENH: acmapTaM, copourT .... (Pabora ¢ sTKeTKaMu.

OmnbIT: B3aUMOJIEHCTBHUE ITIOKO3bI ¢ ruapokcuaoM menu (1), cBexxenpuroToBIeHHBIM.
HccnenoBanue U3MEHEHUsI CO/IEP KAHUS TJIFOKO3bl B KPOBU 10Cje cOalaHCHPOBAHHOIO o0esa u
nocine ynorpebneHus ¢actdyna: KUPUEIIKOB, YATICOB, CIaJAKHUX Fa3UPOBAHHBIX HATUTKOB.

2. Antomunuit: eenukuil u yycacHwlit. [loueMy He CIeIyeT MOTb30BATHCS ATIOMUHUEBOMN
nocyaoi? Conepuuk kanpiusa. Octeonopo3. Merasibl KOHCEPBHOM OaHKU.

llpaxmuueckas paboma.

CaolicTBa QJIFOMUHMS U 00JIaCTH IPUMEHEHMSI AIFOMUHUSL HA OCHOBaHUM €TI0 CBOMCTB
(moBTopenue). CoctaBUThH TaOJIMILY, KIIACTEP UITU CXEMY.

[TpoBeneHNe XUMHUECKUX PEAKLINH, XapaKTEPU3YIOMNUX aM()OTEPHBIE CBOMCTBA COCIMHEHUI
AITOMUHMUSL.

Omnpit 1. AntoMuHUI U coJsiHask KUCIIOTA.

OmnpIT 2. X70puJ aFOMUHUS U TUAPOKCU]T HATPUS

Omnpit 3. ['Mapokcua antoMUHUS U COJISIHAsA KUCIIOTa

Omnpit 4. ['MaApOKCHU]T ATFOMUHUS U TUIPOKCUT HATPUS

HazBanue omnrnita Yro HabIHOMaEM YpaBHEHNE XUMUYECKOU
peakuuu

BemBog: .............

[Tpoekt «Ee BennuecTBO — KOHCEpBHAs OaHKA: SKCIIEPUMEHTAIILHOE OMPE/ICIICHNE METAILIIOBY.
3. Ykcycnasa kucnoma. CTonoBplii yKCyc, YKCYCHas! 3CCEHIINS, JICJTHAsT YKCYCHAs KUCIIOTa: B
yeM pa3Huna. CBoiicTBa YKCYCHOM KHUCIIOTHI U €€ TpuMeHeHne. PU3H0oI0rnyecKkoe BO3IeHCTBHE
KHCJIOTHI.

Ilpakxmuueckas paboma.

CocraBieHne NOHATHIHOM CXeMBbI: «4TO 51 3HaI0 00 YKCYCHOM KHCI0Te» (MHAUBUAYAIBHO, THO0
B IpyIIIIE).

Pacuer KoHILIEHTpaAIIK KUCIOTHI IPU €€ pa30aBICHUH.

KuCII0THOCTE pacTBOPOB MUIEBOM COABI U YKCYCHOM KUCIIOTHI.

I"amieHye MUIEBON COMBI YKCYCHOM KUCIOTOM: IPU3HAKU XUMHUUECKOU

peaxiuu (BbIIEIEHUE Ta3a, PE3KOe yBelIMUeHHEe 00beMa peakluoHHON cmecH). [loBTopuTh
pPEaKIUIO TallleHus COJbl C UCIIOJIb30BaHUEM MHANKATOPA (HAMp., OTBapa KPACHOKOYaHHOM
KamycThl). [t uero Heo0X0IMMO OBLIIO MPUMEHEHHE UHIUKaTopa?

OOpatuTh BHUMaHUE, YTO BBIJCTICHHUE T'a3a YaCTO COMPOBOXKIACTCS

yBEJIMYEHUEM 00beMa peakmoHHON cMecu. Kakue Mepbl pe10CTOpOKHOCTH

HYXHO COOJIIOJaTh MPU MPOBEIEHUH TaKUX PEAKIIUNA?

4. «Conenasa nawa rxncu3noy (IOBapeHHas COJb, MOTAIl, TIIyTaMaT HATPHUSL. ........ riayoepoBa
COJIb, MEJTHBI KYIIOPOC...... )

[TumeBast cona, NUTbEBast COAA, KAIbLIMHUPOBAaHHAS COMA, KAYCTHUYECKAs COJIa: OJUHAKOBBIC WIH
pa3Hble BelecTBa. KauecTBeHHbIE peakMy B XUMUU.




IIpakmuueckas paboma

OnpenenuTsb: Kakoe U3 BeLECTB (MUILEBast co/la, KayCTHUECKas COAa, KaJIbLIMHUPOBaHHAs COJa)
ABJISIFOTCS COJISIMHU YTOJIBHOM KHMCIIOTBI.

OmnepiT 1. JlelicTBrE HHIUKATOPAMU.

OmnpiT 2. JleiicTBrE HAa PaCTBOPHI MUIEBON U KAYCTHYECKOU COIBI YKCYCHOM KHCIOTHI

Hassanue omnrita Yro HabIromaem BriBon

Brisos.

ITpoBeneHNE ONBITOB OATBEPKIAET, YTO IUIIEBAsI CO/1A, KaJbLIUHUPOBAHHAS COJla — ATO COJIU
c11a0oii yroJIbHOM KUCJIOTHI, a KAyCTUYECKask COJla — pACTBOPUMOE OCHOBAHUE.

OO6cyanThb, Kak 10Ka3aTh OMBITHBIM ITyTEM, UTO MUIIEBas COAA SABIISAETCS KUCION COJIBIO.

5. Bpeo numpamoe: mugh unu npaeoa. I1onb3a HUTPATOB: BAXKHEHUIIINE MUHEPATbHBIC
y100peHust Kak UCTOYHUK a30Ta. KpyroBopot azota. [louemy BeHEeprHa MyXO0JI0BKa MOEIAET
HACEKOMBIX (TaK OHa BOCIIOJIHSAET HEJOCTATOK a30Ta B OONOTUCTBIX MecTax). Hutpatsl B
KauecTBE MUILEBBIX KOHCEPBaHTOB. Kakue nmpeBpaliieHus NpoucXosiT ¢ HUTpaTaMHu B OPraHU3Me
4yenoBeKa. A30T U €ro CTETIEHU OKUCIICHUS.

llpaxmuueckas uacmes.

Ornpezenenre MacCOBOM JI0JIM a30Ta B KAJIMMHOW, HATPUEBOM M aMMOHHITHON cenuTpe. BrIBOI:
KaKoe U3 HuX 0oJiee IIEHHOE a30THOE YA00peHue.

[TpoexT «BnusHue a30THBIX yIOOPEHUH HAa POCT CAXKEHIIEB (Pacom.

6. PaGoTa Hag npoekTamMu — 5 4

1. Dran BeIOOpa TEMBI, TOCTAHOBKHU LIE€ITH, 3a7a4 UCCIICAOBAHUS .

2. Dtall BBIIBUKCHUS TUTIOTE3HI.

3. Dran niuaHupOBaHUS ITyTH JOCTIKEHUS LIEIel UCCIIeI0BATENbCKHX (MIPOEKTHBIX) padoT U
BbIOOpa HEOOXOMMOT0 HHCTPYMEHTapHSI.

4. Dran npoBeieHNs y4eOHOro uccieoBaHus (IPOEKTHOM paboThl) ¢ MPOMEKYTOUHBIM
KOHTPOJIEM 32 XOZI0M BBIIIOJHEHHUS M KOPPEKIIUEH Pe3yIbTaTOB.

5. Oran oopmiieHus, peAcTaBIeHUs (3alUThl) IPOAYKTA IPOEKTHOM paboThI
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	Пояснительная записка
	Рабочая программа по внеурочной деятельности «Первые шаги в химии» для 8-х классов составлена в соответствии с требованиями Федерального государственного образовательного стандарта общего образования второго поколения:
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	Письмо Минобрнауки от 12.05.2011 г. № 03-2960 «Об организации внеурочной деятельности».
	* Годовым календарным графиком работы школы на 2024 -2025 учебный год.
	Рабочая программа ориентирована на использование учебно-методического комплекта и материально-технического обеспечения:
	8 класс по учебнику Г.Е.Рудзитис, Ф.Г. Фельдман М. «Просвещение» 2019г Программа разработана согласно учебного плана на 34 недель (34ч, 1 час в неделю)
	Срок реализации программы – 1 год (2024-2025)

	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»).
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	Актуальность программы обусловлена тем, что в учебном плане предмету «Химия» отведено всего 2 часа в неделю (8 класс), что дает возможность сформировать у учащихся лишь базовые знания по предмету. В тоже время возраст 8-го класса является важным для п...
	Актуальность данной программы состоит в и том, что она не только дает воспитанникам практические умения и навыки, формирует начальный опыт творческой деятельности, но и развивает интерес обучающегося к эксперименту, научному поиску, способствует самоо...
	Педагогическая целесообразность заключается в том, что базовый курс школьной программы предусматривает практические работы, но их явно недостаточно, чтобы заинтересовать учащихся в самостоятельном приобретении теоретических знаний и практических умени...
	В рамках национального проекта «Образование» создание центра естественно - научной направленности «Точка роста» позволило внедрить в программу цифровую лабораторию и качественно изменить процесс обучения химии.
	Количественные эксперименты позволят получать достоверную информацию о протекании тех или иных химических процессах, о свойствах веществ. На основе полученных экспериментальных данных обучаемые смогут самостоятельно делать выводы, обобщать результаты,...
	Цель программы:
	Задачи:
	Развивающие:
	Воспитательные:
	Особенности реализации программы:
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	4. Методы и средства эмпирического исследования.
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