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1 IosicHuTeNnbHAS 3amucKa
Pabouast mporpamma 1Mo BHEYPOUHOM NEATEIBHOCTH «XUMHUS BOKPYI Hac» B
pamkax «Touka pocra» 7-8 Kiaccel pa3paboTaHa B COOTBETCTBUU C
denepalbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHJAPTOM OCHOBHOTO
oOmero oOpazoBaHms.
[Iporpamma «Xumusi BOKPYT HAC» UMEET €CTECTBEHHO-HAYYHYIOHAINPABICHHOCTh
W TpeAcTaBisieT coOOM BapuaHT MpOrpaMMbl OpraHU3alldd BHEYPOUYHOM
JEATEIIbBHOCTH IIKOJIbHUKOB.
[Iporpamma coctaBiieHa ¢ y4eTOM TpeOOBaHUM (efepaabHbIX FOCYIapCTBEHHBIX
CTaHJAApPTOB M COOTBETCTBYET BO3pPAaCTHBIM 0COOeHHOCTAM. [Iporpamma
CIOoCcOOCTBYET (POPMHUPOBAHUIO TMPEIMETHBIX M YHUBEPCAJIBHBIX CIOCOOOB
JEUCTBUM, CaMOOPTaHMU3ALUH, CAMOPETYJISIUU, PAa3BUTHIO IO3HABATEIIBHOW H
AMOIMOHATILHON cepbl JIMYHOCTU PeOEHKA, 00ECIEeYMBAIONIUX BO3MOXKHOCTD
MPOJOJKEHUS 00pa30BaHUsl B OCHOBHOM IIKOJIE.
AKTYyaJnpHOCTh pa3pabOTKH M CO3[aHUs JAHHOW IPOrpaMMbl OOYCIIOBIIEHA TEM,
YTO TporpaMma MpeAyCMAaTPUBAET CO3JaHUE YYAIIUMUCS MalbIX U  OOJIBIIUX
MIPOEKTOB, OCHOBAHHBIX HA MHTEpPECaxX M MOTPEOHOCTIX peOsT, HAIIPaBIECHHBIX HA
BOBJICUCHHE DKCIIEPUMEHTA,  IO3BOJSIOIIETO  MOJYydYaTb  JOCTOBEPHYIO
UH(OPMAITUIO O MPOTEKAHUHU T€X WJIM UHBIX XUMUYECKUX MPOIECCOB, O CBOMCTBAX
BelecTB. Ha OCHOBE MOJIYyYEHHBIX AKCIEPUMEHTAIbHBIX JaHHBIX 00y4daeMble
CMOTYT CaMOCTOSATENILHO JeJaTh BBIBOJIbI, 0000IATh PE3yIbTaThl, BBISBIATH
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OyJeT CIOCOOCTBOBaTh IOBBILICHUIO
MOTHUBAIIUU OOyYEHUS IIKOJBHUKOB B JIMHAMUYHYIO Y4€OHO-TIO3HABATEIBHYIO U
UCCJIEIOBATENBCKYIO JIEATENIbHOCTh, HA Pa3BUTHE HHTEIJIEKTa, MPHOOpETEHHE
MPAKTUYECKUX HABBIKOB CAMOCTOSITEIILHOM JEATEIbHOCTH.
OTAMYUTEILHON OCOOCHHOCTHIO JAHHOW MPOrpPaMMBbI SBJISIETCS TO, YTO OHA
OXBaThIBa€T OOJBUION KpPYr €CTECTBEHHO — HAy4YHbIX HCCIEAOBaHUN C
npuMeHeHneM 1udpoBoii taboparopun «Releony.
[Mudposas maboparopusi — HOBOE MOKOJIEHHWE €CTECTBEHHOHAYYHBIX JIA00PATOPHIA.
Hamu wucnone3yercs oOopyaoBaHue Il TMPOBEICHUS IIMUPOKOTO CIEKTpa
WCCJICIOBAHUM, IEMOHCTpAIIHii, JJa0opaTopHBIX paboT. ABTOMAaTHU3aIus cOopa u
00pabOTKH JaHHBIX OT JIAaTYUKOB, aHAIW3 W 00pabOTKAa OCYIIECTBISIETCS C
MIOMOIIBI0 KOMIIBIOTEPA, IKOHOMUT BPEMSI YUAIITUXCS, TO3BOJIIET COCPEIOTOUUTD
BHUMaHHE HAa CyTH HCClenoBaHusa. Baxnas ocoOeHHOCTH mabopaTopuu -
MOJTyYE€HHUE JAHHBIX, HEJOCTYMHBIX B TPAJAUIIMOHHBIX YU4E€OHBIX IKCIEPUMEHTAX.
KommbroTrep W JaTyuKW: TeMmepaTypbl, BIaXKHOCTU U  OCBEIICHHOCTH,
PETUCTPUPYIOT JaHHBIE, KOTOPHIE B IMOJEBBIX YCIOBUSX IO3BOJISIOT TMOBECTH
KOMILJIEKCHBIM aHaJIU3 MOTro/ibl JaHHON MecTHOCTU. MHpopMalus coxpaHseTcs B
BUje TrpaduKoB, TAOIUI] U €€ yJAOOHO B JaJbHEWIIEM HCIOJb30BaTh MPU
MPOBEICHUH aHAJIM3a UCCIIEIOBAHUS U COCTABIICHUSI OTYETA.
[Iporpamma «XuMusi BOKpPYr Hac» TMpeAHa3HayeHa ISl  O0ydJaroluxcs,
WHTEPECYIOIINXCSI  MCCIEAOBATEIbCKOM JIEITENbHOCTRIO, W HANpaBi€HA Ha
dbopMHpoBaHWE y YYaIIMXCs YMEHHsI IIOCTaBHTh II€JIb W OpPraHW30BaTh €¢
JOCTIDKCHHE, a TaK)Ke KPEaTHMBHBIX KadyeCTB — THOKOCTh yMa, TEPIUMOCTh K

NpoOTUBOPCUUAM, KPHTHUYIHOCTHb, HAJIWYIUC CBOCTO MHCHHUS, KOMMYHHKATHBHBIX

Ka4dycCTB.
I'maBHas ICJIb: Pa3BHUTHC CIIOCOOHOCTEM KaXXJI0Iro Y4YCHHMKAa HW BbIABJICHUC
Han0o0JIee CIIOCOOHBIX K XUMHUYECKOU ACATCIIbHOCTH yUalllUuXCs.



3amaun:

e peanu3anys OCHOBHBIX 00111€00pa30BaTENbHBIX MPOTPaMM IO Y4€OHBIM
IpeIMeTaM eCTECTBEHHO-HAYYHOW HaIlPpaBI€HHOCTH, B TOM UHCIIE B paMKax
BHEYPOUHOMH 1€ATEIBHOCTH 00YUYaOLINXCS;

e pazpaboTka W  peanu3alus  Pa3HOYPOBHEBBIX  JOTOJHUTEIBHBIX

o011e00pazoBaTeNbHbIX porpamMm €CTECTBEHHO-HAYYHOM
HaIPaBJICHHOCTHU, a TAK)KE UHBIX MPOTPAMM, B TOM YHUCJI€ B KAHUKYJISPHBIH
Nepuo;

e BOBJICUCHHEC YYAIIMXCA M TEAArOTMYECKUX DPAOOTHUKOB B MPOCKTHYIO
JEATEIIbHOCTD;

e TIOBBIIICHUE podecCuoHaTEHOTO MacTepcTBa  MEAaroruyecKux
pabOTHHUKOB, peaNM3yIOIINX OCHOBHBIE u JOTIOJTHUTENbHbBIE

o01eo0Opa3zoBaTeabHbIE MPOTPAMMBI.

JlesiTeIbHOCTHBIN TI0JIX0]T — OCHOBHOM CIOCO0 MOTy4YeHUs 3HAHHM.
Pemienne 3a1a4 — riaBHbIN ciocoO ocMbicieHust Mupa. [Ipu 3Tom pasHooOpa3Hbie
3HaHUSA, KOTOpPhIE MOTYT 3allOMHUTh U TOHSTh IIKOJbHUKU, HE SBISIOTCA
€MHCTBEHHOM LEIbl0 00ydeHHs. A BOT MO3HAKOMUTHCSA C LEIOCTHOM (C y4ETOM
BO3pacTa) KapTUHOW MHpa Mo3ke pedsATra HE CMOTYT, TaK Kak OyAyT M3y4yaTb MUD
pa3ze’bHO HAa 3aHATUAX O pas3HbIM npeaMmeraM. lIpumepbl MpoekToB: y4yeOHO-
MO3HABATEJIbHBIE U HCCIEN0BaTeNbCKUE padoThl (buosiornueckue W MNHILEBbIE
nobasku, bopn0a ¢ BpeauTenamu, Boaa, KoTopyro Mbl ITbeM U Ap.).
Bo Bpemsi pa®oThl Haj TEeMOW JETH y4aTCsi HaXOIUTh MHTEPECYIOUIYIO HX
uH(pOpMAIUIO, CHCTEMAaTU3UPOBAHO XPAHUTh U UCIOIB30BaTh e€e. OCHOBHas
3ajlaya y4duTeNsl Ha JTame cOopa CBEICHMH MO TEeME€ — OTO HAMpPaBIAThH
NeATEIIbHOCTh JeTel Ha CaMOCTOATENIbHBIM MOMCK MHpopManuu. B kadecTBe
HMCTOYHUKOB MH(OpPMAIMU MOTYT BBICTYIATh: OTJEIbHBIC MPEAMEThI (KHUTH,
OuOMMOTEeKH, (UIBMBI); OpraHu3aluu (My3edu, OMOJIMOTEKU, MPEANPUATHS);
MeponpusiTUS (IKCKYpCHUM); OTACJbHBIC JIOAW (POAUTENH, CIEIHATUCTHI,
yuuTensi). 3aBepliaercs cOOp CBEIEHUN pa3MEleHWEM BCEW HaiiJleHHON
uH(popMauu B OJHOM HMH(OPMAIMOHHOM MPOEKTe — B KAPTOTEKE WJIU B
TEMaTUYECKOW SHIUKIIOTIEIHH.
OCHOBHBIE 3Tallbl BHEYPOYHOU MTPOEKTHOM J1€ATEIbHOCTH:
1. Be160p TeMBL.
2.COop cBeeHUIH.
3.Bw100p pOEKTOB.
4.Peanuzanys nNpoeKTOB.
5. Ilpe3eHTanmm.



Ha mnepBom »Tame, He o3ajauuBas JAE€Te NPUIYMBIBAHUEM CBOUX IIPOEKTOB,
OpeajaraloTcs MM Ha BbIOOp JIOCTYNHBIE, PEATbHO BBIMOJIHUMBIE MPOEKTHI.
Xopo1o, 4TOOBI B JIF000 MOMEHT B KJIACCE BBIIOJHSIOCH ITAPAIEIbHO HECKOJIBKO
poekToB. CoCTaBisisl CIHCOK MNPOEKTOB, PEKOMEHIYETCS OPUEHTHPOBATHCS HA
MECTHBIE YCIIOBHS U MPEAOCTABIATH JETSAM pa3HOOOpa3HbIe BUJIBI JEATEIBHOCTH.
3aHATHS pa3fesieHbl HA TEOPETUYECKHE U IpakTuueckue. [Ipuuém npoexTHas
JEeSATENBbHOCTh MOXKET HOCUTh KaK IPyNIIOBOM, TaK U MHIAWBUAYAIbHBIA XapaKTep.
Peanuzanus npoeKTOB - Ha 3TOM 3Tall€ JI€TU FOTOBIT BHIOPAHHBIE UMHU IPOEKTHI,
coueras JIEUCTBHS B IIKOJE (BOBMOXHO, HA HEKOTOPHIX YPOKaxX U MOCJE YPOKOB) UBHE
IKOJTBI.

Kaxxapiit pebeHOK MMeeT IpaBo:
— HE y4acTBOBATh HU B OJHOM U3 IIPOEKTOB;

— y4aCTBOBAaTh OJJTHOBPEMEHHO B PA3HBIX MPOCKTAX B PA3HBIX POJISX;
— BBIUTHU B 11000 MOMEHT U3 JIFOOOTO TIPOCKTA;
— B 110001 MOMEHT Ha4aTh CBOM, HOBBIM MPOEKT.

CBsi3b C IPEAMETHON NIESATEIBbHOCTHIO.

PaGora  Hajm TeMOM W TPOEKTHAs JACATEIbHOCTH IIO3BOJISIIOT CBSI3bIBATh

YPOUHYIO U BHEYPOUHYIO JICSITEIbHOCTD JETEW B €AUHOE LIEJIOE.

B coBpeMeHHOI 1IK0JI€ aKIIEHT IEPEHOCUTCSI Ha BOCIIUTAHKUE TTOJIMHHO CBOOOTHOM
JUYHOCTH, (opMHUpOBaHHE Yy JeTeld CHOCOOHOCTH CaMOCTOSITEIBHO MBICIIUTD,
N0OBIBATh W MPUMEHSTH 3HAHMS, YETKO MJIAHUPOBATH JIEUCTBUS, OBITh OTKPBHITHIMU

JUISl HOBBIX KOHTAaKTOB U CBSA3EH.

OCHOBHBIE PUHIIUIIBI IPOTPAMMBI:

-ITpyHIMIT CHCTEMHOCTH - peayn3alus 3a/1a4 4epe3 CBSI3b BHEYPOUHOU IESATEIBHOCTH C
y4eOHBIM MTPOIIECCOM.

-IIpuHIIUTI TyMaHU3aIUK - YBaXKEHUE K JIMYHOCTH peO&Hka. Co3gaHue 0J1aronpusiTHBIX
YCJIOBUM JJISIPa3BUTHS CTIOCOOHOCTEH JIETEH.

-IIpuHIIUIT OTIOPHI - YYET UHTEPECOB U MOTPEOHOCTEN ydaIMXCsl, OTIOpa Ha HUX.

- [[puHIIUT COBMECTHOM JIESATEIILHOCTH AETEN U B3POCIIBIX — IPUBJICYEHUE POAUTEIIEN U
JIeTEeil Ha BCeX dTalax UCCIeI0BaTEIbCKON AESTENbHOCTU: IJIAHUPOBAHUM, OOCYKIECHUH,
IIPOBEJICHUMU.

-Ilpuniun OOpaTHOW CBSI3W - KaXJIO€ 3aHSATHE JOJDKHO 3aKaHYMBATHCA pediexcueil.
COBMECTHO ¢ ydaluMHUcs HE0OXOAUMO OOCYAUTh, YTO MOJTYYHUIIOCH U YTO HE MOJYyUYHUIIOCH,
U3YYUTh UX MHEHUE, ONPEJICTUTh UX HACTPOCHUE U MEPCIICKTUBY.



- [IpyuHIMN YCTIENIHOCTH - CTENEHB YCIEIIHOCTU ONPEENIeT CAMOYYBCTBHE YEIOBEKA, €TI0
OTHOLIEHUE KOKPYKAIOIIUM €T0 JIIOJISIM, OKpykatoieMy Mupy. Eciau yueHuk OyaeT BUACTb,
YTO €ro BKJaJ B 00Ilee Jen0 OIEHEH, TO B MOCIEAYIOIMX Jejiax OH Oyner emie Oolee
aKTUBEH M ycrnemnieH. O4eHb BaKHO, YTOOBI OIIEHKA YCIEITHOCTH YUeHHKa Obllla HICKpeHHEHN
1 HedOpMaJIbHOM, OHA JIOJDKHA OTMEUYATh PEaIbHBIA YCIIEX U PEAIbHOE IOCTHXKEHHE.

Onucanue Mecta Kypca BHEYpPOUHOU JIEATEILHOCTH B Y4EOHO-
03HaBaTENIbHOM padoTe.

[Tporpamma «Xumusi BOKpYT Hac» paccurnTaHa Ha 34 yaca, 14ac B HeJemo.
(7-8 ximacc). B ocHOBE mpakTHYeCKO# pabOTHI JISKUT BBITOTHEHHE PA3IMIHBIX
3aJIaHUl 110 BBIMOJHEHUIO Y4eOHO-TI03HABATEIbHBIX, UCCIIEI0BATEIBCKUX
IIPOEKTOB.
2. [Imanupyemble pe3yabTaThl U3Y4YEHHUs Kypca

B pe3ynpTaTe paboThI 110 MPOrpaMMe Kypca ydaliiuecs: Hay4arcs:
® O0BSACHATH CYyTh XUMHUYECKHUX MPOLIECCOB;
® Ha3bIBATh IPU3HAKHU U YCIOBHS MPOTEKAHHUS XUMUYECKUX PEaKIU;
® YCTaHAaBJIMBATh NPHUHAJIEKHOCTh XUMHUYECKON PEAKIMH K ONPEACICHHOMY
TUIY IO OJHOMY U3 KJIAaCCU(PMKALIMOHHBIX MPU3HAKOB: 1) 10 YHUCITy U COCTaBY
UCXOJHBIX BEIIECTB U MPOJAYKTOB peakluu (peakuyu COeAUHEHUS, PA3I0KEHHUS,
3aMelleHHs 1 00MeHa); 2) 1O BBIICICHHUIO WK TOTJIONICHUIO TETUIOTHI (peaKIuu
HK30TEPMHUYECKUE U SHAOTEPMHUUYECKHUE); 3) IO U3BMEHEHUIO CTENICHEW OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB (PEaKIIUU OKUCIUTEIbHO- BOCCTAHOBUTEIBHEIE); 4) 110
oOpaTtuMocTH Tporecca (peakmuu oOpaTHMbIe W HEOOpaTHUMBIC); COCTaBIIATH
YpaBHEHUS 3JIEKTPOIUTHYECKON AUCCOUUALMUKUCIIOT, IETI0YE, COJIEH; MOTHbIE
U COKpAaIllCHHbIE HMOHHBIE  YpaBHEHMsI peakuuii oOMEHa; ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH;
® IPOTHO3MPOBATH MPOIYKTHl XMMHUECKUX Peakiuil mo (Gopmynam/Ha3BaHUSAM
VCXOJHBIX BEILECTB; ONPENEIATh UCXOJIHBIE BELIECTBA 1o
dbopmynam/Ha3BaHUSM MTPOIYKTOB PEAKIINU;
® COCTaBJISITh YPAaBHEHMS PEaKUUW, COOTBETCTBYIOIIMX MOCIEAOBATEILHOCTH
(«uernoykey) npeBpalieHuii HEOPraHMUYECKMX BEIIECTB PA3IMYHBIX KIIACCOB;
® BBIABIATH B IPOLIECCE JKCIEPUMEHTA IPHU3HAKH, CBUAECTEIBCTBYIOIIHE O
NPOTEKaHUU XUMHUYECKOU PEaKIINH;
® IPUTOTOBJIATh PACTBOPHI C OMPEIEICHHOW MAacCOBOW JTOJEN pAacTBOPEHHOTO
BEILIECTBA;
® ONpENENATh XapakTep CpeAbl BOJHBIX PACTBOPOB KHUCJIOT M IIEJIOYEH IO
M3MEHEHUIO OKPAaCKU MHIUKATOPOB;
® [IPOBOAUTH KAYECTBEHHBIE PEAKIMH, MOATBEPKIAOIINE HAIMYUE B BOJHBIX
pacTBOpPAxX BELIECTB OT/IEIbHBIX HOHOB.
@OpMBI KOHTPOJISI M BBIXOJ HA PE3YJIbTAT.
Kontponp Ttekyumii, NpoMEXyTOUHBIM, HTOTOBBbIM. Pe3ynbraTel paboThl U
KOHTPOJIb OCYILECTBISAETCSA KaK Ha 3aHATUSAX BHEYPOUHOM JAEATENbHOCTH, TaK U HA
pa3IMuYHBIX KOHKYypcax, OJUMMHanax. Bo3MOXXHO mpeacTaBieHue Haubolee
YCHEMIHBIX MIPOEKTOB CPEAN YYEHUKOB HaYaIbHOM [IKOJIBI.



ConeprkaHue yueOHOTO Kypca

Ne | Tema pasgena Kou-Bo yacos
1 | Xumus — HayKa O BEIIeCTBaX U MPEBPAILICHUIX 2

2 | BemectBa Bokpyr Te0st! OrnsHuCH! 16

3 | YBnekaTenbHas XUMHUS IJ1 SKCIIEPUMEHTATOPOB 12

4 | UanuBuayaabHbIC POCKTHI 4




KaslengapHo — TeMaTH4ECKU# TUTaH MPOrpaMMBbl
«XHUMHS BOKPYT HAC»

7- 8 xiacc
Ne Nermo [Tema ypoka Tun ypoka [Io miany (axtnueckn  [[Ipumeuanue
reMe

1 XuMug Il Marusa? BBoanslii ypox
Hewmnoro u3
WCTOPUU XUMUHU.

TexHuka
0e30IacHOCTH B
KaOWHETEe XUMHUH

2 Anxumus. XuMus VYpox -
BUEpA, CETOIHS, JeKIus,
3aBTpa. Oecema

3 Bemectso, Ypox
¢dusnyeckne cucTeMaTHsa
CBOMCTBa LMY 3HAHUIL.
BEIIECTB.

OTiauYue YHCTHIX
BEIIECTB oT
cMecei..

4 Crioco0sl VYpoxk
pazaeneHus MTOBTOPEHMUSI,
CMecCe. 00001EeHns

CHUCTEMaTH3aluU
MaTepHuaa

5 Bona— mHoroemm Ypoxk
MBI O HeH3Haem? HOBTOPEHMUSI,
Boma u ee 00001IEeHNs 1
cBoiictBa.Yto CHUCTEeMAaTH3aluN
HEOOBIYHOTO B MaTepHuaa
Boxe? Boma
npecHast 1
MOpCKasl.

CrocoObl OUHCTKH
BOJIBI:OTCTaBaHHE,
(unsTpoBaHUe,
obe33apaxxuBaH
ue.

6 CronoBblil  ykcyc u VYpoxk
YKCYCHAs 3CCEHLUSI. MOBTOPEHMUS,
CBolicTBa yKCYyCHOMH 00001IeHUS 1
KHCIIOTHI U €€ CUCTeMaTHU3alu
(busmonorudeckoe MaTtepuaia
BO3JICHICTBUE.

7 ITutbeBast Ypok uzydeHust HOBOTO
coja.

CgoiicTBa

IpUMEHCHNE.




Yaii, cocTas,
CBOMCTBA,
¢uznonorn
YecKoe
JICUCTBHE

Ha
OpraHu3Mm
YeJIoBeKa.

Ypok u3ydeHus HOBOTO

Mpeuio wnu
MbL1a?
OTtanune
XO3IHCTBEH
HOT'O

MBIIa oT
TyaJeTHOTO.
Ilenounoit
Xapakrtep
XO3SMCTBEHO
ro

MBIIa.

ypOK HU3Y4YCHUSI HOBOI'O

10

10

CrupaibHbie
TTOPOIIKHU U
JpYyTUe MOFOIIHE
cpenctpa. Kakue
ITOPOIIIKH CaMbIe
omnacubie. Hayo u
oracarbcst
WHTKUX

MOOIIHX

CPE/CTB.

Ypok uszyuenus
HOBOTO

11

11

JlocbOHBI, JyXH,
KpeMBl M Ipodas
naproMepus.
MoryT nu
HpeJCTaBIATh
OTTaCHOCTh
KOCMETHYECKHUE
mpemnapar bi?
Mo:xHO 11 camoMy
W3TOTOBUTH TyXH?

YPpok npakTukym

12

12

Mmuoroo0pa3ue
J'IeKapCTBCHHBIX
BemecTs. Kakue
JIEKapCTBa MBI
0OBIYHO MOXKEM
BCTPETHUTH B
CBOEH JOMaIIHen
anTeuke?

Ypok uzyuenus
HOBOTO




13 13 AnTeuHsblit VYpok npakTUKyM
oI ¥ ero
CBOMCTBA.
[Touemy #og
HaJo
JepKaTh B
IUTOTHO
3aKyNoOpeH
HOH CKIISIHKE
14 14 «3en¢HKa» WiH Ypok KOHTPOIIsS
pacTtBop
OpHITHAHTOBOTO
3€JICHOTO
15 15 Ilepexucs Bogoponaa u VYpoxk noBTOpEHuH,
THIIPOTICPUT. 00001IEeHNs "
CBo¥iCTBa IEPEKHUCH CHCTeMaTH3aLUH
BOJIOPOJA.. Mmarepuana
16 16 AcmuprH W Ypok npakTHKyM
aleTHIICAINIH
JIOBasi KMCJIOTa U
€€ CBOMCTBA.
OnacHOCTh
npu
MIPUMEHEHUH
acrupuHa
17 17 Kpaxmau, ero Ypok n3ydeHust
CBOICTBA U HOBOT'O
MIPUMEHEHHE.
Ob6pa3zoBanue
Kpaxmaia B
JIUCTBSIX
pacTeHui.
I'moxo3a, ee
CBOMCTBA U
IIPUMCEHEHHE.
18 18 Maprapus, VYpox
CIIMBOYHOE U MOBTOPEHUSI,
pacTuTesnsHOe 00001IeHN s 1
MacJio, cao. cHCTeMaTH3aluH
Yero MBI 0 HUX Mmarepuaa
He 3HaeM?
19 19 CuMmnarndeckue VYpok
YepHMIIA! MOBTOPEHUS,
Ha3HaYeHUE, 000011IeHNS 1
npocTeitime CHCTEMATU3ALUU
peLenThL. Mmarepuaa
20 20 CocraB Ypok
aKBapesbHbIX MOBTOPEHUS,
kpacok. [IpaBuna 0000meHus n
oOparieHus ¢ cHCTeMaTH3aLuH

HHUMU.

MaTtepuajia




21

21

HUcropus
MBITBHBIX
Iy3bIpei.
Ousuka
MBUIBHBIX
Iy3bIpei.

Ypoxk
TBOpYECTBA

22

22

Cocras
IIKOJIBHOTO
MeJIa.

Ypox
TTOBTOPEHHS,
00001EeHNs U
CHCTEMATH3ALHNU
MaTepHuaia

23

23

MNunukaTtopsl.
H3menenune
OKpackKu
HWHJIUKaTOpPOB B
pa3IUYHbIX
cpenax.

Ypox
MPaKTUKYM

24

24

JlabopaTopHas
pabora.
«CexpeTHble
YEPHUIIA.

VYpok npakTukym

25

25

JlaGopaTopHas
pabora.
«Ilonyuyenue
aKBapeIbHBIX
Kpacok».

VYpok npakTukym

26

26

JlabopaTopHas
pabora.
«MBbLIBHBIE
OTIBITBDY.

Ypok npakTukym

27

27

JlabopaTopnas
pabota. «Kaxk
BEIOpATh
IIKOJIBHBII MeJ».

VYPok NpakTukym

28

28

JlabopaTopHas
pabora.
«M3roronenue
IIKOJIBHBIX
MEJIKOBY.

YPOK pakTuKym

29

29

JlabopaTopHas
pabora.
«Omnpeaenenune
cpezbl pacTBopa ¢
TIOMOUIBIO
WHJIUKaTOPOBY.

VYpok npakTukym




30 30 JlabopaTopHast VYpok npakTHKyM
pabora.
«lIpurorosieHue
PACTHUTENBHBIX
UHIHUKATOPOB H
oIIpesieNIeHUe C
nomouipo HuX pH
pacTBOpay.
31 31 IToaroToBka u Ypok
3aIIKTa IPOSKTOB MIOBTOPEHUS,
0000mIeHus 1
CHCTEMAaTH3aLH!
Marepuana
32 32 [ToaroroBka u Ypok
3aIyTa IPOCKTOB TIOBTOPCHUS,
0000111IeHN U
CHCTEMAaTH3aL!
Marepuana
33 33 [Moaroroska u VYpok
3aIyTa IPOCKTOB MIOBTOPCHUS,
0000111eHNS "
CHCTEMAaTH3a
101
Marepuana
34 34 [oxroroBka u Ypok KOHTpOIIS
3aIyTa IPOCKTOB

Hroro:

344aca










