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1. TMosicHUTeNnbHas 3anucKa

B cBA3M C Nepexofom Ha HOBbIA 06pa30BaTe/bHbI CTaHAAPT B HACTOSALLEE BPEMS BHEYPOUHast
[eATeNbHOCTb AB/NAETCA HEOTHEMIEMON YacTblO Yy4ebHO-BOCNMUTATE/IbHOrO MPOLLEecca U OfHOMN U3
(hopm opraHmnzaLmm cBOGOAHOI0 BPEMEHN YYaLLMXCS.

Pabouyas nporpamMma BHEYPOUHOW [eATeNbHOCTM « Uydeca HaykKu W Npupogbl» NS
yyalmxca 5-9  K/maccoB  cocTaB/ieHa B COOTBETCTBMM € TpeboBaHuAMKM  dDefiepasibHOro
rocyAapCTBeHHOro 06pas3oBaTe/ibHOro CTaHAapTa BTOPOro MOKO/IEHUS,  Ha OCHOBE Matepuaa,
B3AITOr0 U3 cepun KHUT «IpocTas Hayka ans aeteid»

AKTYyalbHOCTb HaCTOALLEN MporpaMmbl COCTOMT B TOM, YTO OHAa CO3LaET YCNOBUA [/1S
coupanbHOW afanTaumMm npu Mepexofe W3 HayaibHOro 3BeHa, TBOPYECKOW CcamMopeasv3auum
NMYHOCTN pebGEéHKa, a rnaBHOe - HanpasfieHa Ha (HOPMMPOBaHWE MHTepeca W MOMOXKUTENbHOMO
OTHOLLIEHMS K eCTECTBEHHbIM HayKaM.

Meparornyeckas LenecoobpasHOCTb AaHHOW MPorpammMbl 3aK104aeTcs B TOM, YTO Pe6EHOK
HEe MPOCTO U3y4aeT OCHOBbI ECTECTBEHHbLIX HAayK M UX B3aMIMOCBSA3U, HO W MO3HAET Cebs B KaXKIOM
M3 HuMX. C Uenbio (OpMMPOBaHUA MHTepeca K MpegMeTaM ecTeCTBEHHOHAay4HOro LMK/a,
pacLUMpeHns KPyrosopa yyalmxcsa cosfaH Kype «Hyzaeca HayKu v npupoabls».

MpenofaBaHVe ecTeCTBEHHO-HAy4YHOro umMkna B 5-9 Kknaccax [OCTaTOYHO O6LUMPHO WM
npegnaraeT AeTAM HavasibHble CBeAeHUS U3 PU3NKKU, XUMUK, B1OMOrMK, aCTPOHOMUM, reorpagumn n
aKonorvn. B [0MonHeHMe K LUKO/IbHOMY Kypcy B [aHHOM nporpaMMe LUMPOKO MCMOoMb3yeTcs
NPOeKTHas AeATeNIlbHOCTb M CMOCOOHOCTL Y4alMXCa yCTaHaBNMBaTb MEXNPeAMETHbIE CBA3N.

OCHOBHOI1 LieNbto M3y4YeHns Kypca « Yyaeca HayKu 1 NpUpo/bIl» ABNSETCA Co3aaHne
ycnoBuii Ansa pebeHka, 4To6bl NOYYBCTBOBATb CEOS aKTMBHBIM YYAaCTHUKOM B OKPY>KatOLUX ero
NPUPOAHBIX NpoLeccax - HaNTW CBOE MECTO B MUPO3JaHNN.

lNporpamma onpegenseT pag 3ajad:

e cofeiicTBOBaTb  (POPMUPOBAHUIO  MbIC/IUTENBbHBIX  HaBbIKOB:  fieNaTb BbIBOAbl U
YMO3aK/lOHYEHNs, [0Ka3blBass CBOK TOYUKY 3peHUs 4epe3 MOMCKOBO-UCC/ELOBATE/bCKYHO
[eAaTeNIbHOCTb.

e crnocobctBoBaTb  (HOPMMPOBAHMIO  UH(POPMALMOHHO-KOMMYHUKALMOHHBIX  KOMMETEHLMIA
yyalmxcs;

* (hopmupoBaTb YHMBEPCa/IbHbIE Y4yeOHble [AeNCTBMS MO3HABATE/IbHOIO, JIOrMYecKoro,
3HaKOBO-CUMBOJIMYECKOr 0, PEryNIATUBHOIO 1 KOMMYHUKATUBHOIO XapakTepa;

e co3faBaTb YC/NOBUA NS pa3BUTUS Y AeTell Mo3HaBaTesflbHbIX WMHTEPeCcoB, (DOPMMPOBaTH
CTpem/ieHVe pebeHKa K pasmbILLIEHNIO Y MOMCKY.

PeLleHve Ha3BaHHbIX 3aa4 06ecrneymT 0CO3HaHHOe NOBEAEHNE B OKPYXKAIOLLEM AeTeil Mupe U

NMYHOCTHYH 3aMHTEPECOBAHHOCTb B pacLUMPEHUN 3HaHWIA.
dOopMbI U PEXXUM 3aHATUN

dopma 06yyeHs

OuHas: ppoHTaIbHasA, rpynnosas, napHas, UHAMBUAYaAIbHAA , BK/IKOUYEHWE B NMPOEKTHYHO
[eATeNbHOCTb; AUCTaHUMOHHAA: MOLY/IbHasA, 3N1EKTPOHHbIE pecypcbl caiTa «/H(HOoypoK»
«/IHTEPHETYPOK»

Mo MecTY NPOBEAEHNSA: LLKO/bHAA: C UCMO/b30BaHNEM 060PYL0BaHUA LieHTpa
€CTECTBEHHOHAYYHOI 1 TEXHO/IOrMYECKON HanpaB/ieHHOCTH (B Knacce, B KabUHETaxX XUMUW,
6uonoruu, reorpagun, GUNKn);

BHELLKO/IbHasA (LOMaLLHAS CaMOCTOATeNbHAA paboTa, IKCKypCun).

Pexum 3aHATWI -[laHHas nporpamma COCTaB/leHa B COOTBETCTBUM C BO3PAaCTHbIMU
0CO6EHHOCTAMK 00YyYarOLLMXCS U paccyMTaHa Ha NpoBefeHne 2-X 3aHATUIA B Hegento, 136
3aHATWI B rof, A/IMTENIbHOCTLIO MO 2 Y4YebHbIX Yaca-C NnepepbiBOM B 5 MUHYT B cepefunHe
3aHATMA, N0 HEOOXOAMMOCTM.

(Harpy3ska 4 yaca B Hefent, BCero-136 y4y.4acos)



®opMbl 1 CPeACTBA KOHTPO/IS

[lNsi KOHTPONA Haf, OCBOEHMEM MPOrpPaMMHOI0 MaTepuana UCMoMb3yTCa CreaytoLime
(hOpPMbI 1 METOAbI KOHTPO/IS:- YYaCTME B BbICTaBKaX, NPOEKTaxX, KOHKypcax, TBOPUECKMX
BbICTaBKaX.
Mpome>KyTOouYHas aTTecTauus NpPOXOAUT COMNacHO KaneHaapHOMy yue6HOMY Fpadmky
anpesb - Maii B opMe - 3alLTbl MHW-TIPOEKTOB.

2. MnaHupyemble pe3ynbTaTbl

B pe3ynbTaTe U3yUeHns Kypca «Uyaeca HayKu 1 NpUpoAbl» 06ydaroLLmecst

nonyyar BO3MOXHOCTb  pacCLUMpWUTb, CUCTEMATU3NPOBaTb W  YrNyouTb  WCXOAHblE
NpeacTaBNeEHNs O MPUPOAHLIX OOBEKTAX W SIBNEHUAX KaK KOMMOHEHTaxX eAuMHOro mMupa,
OBNafleldT OCHOBaMM MPaKTUKO-OPUEHTUPOBAHHbIX 3HaHWA O Mpupode, NPUOGPETYT
LIeNIOCTHBIIA B3rNsg, Ha MUp;

NPUOBPETYT OMbIT 3MOLMOHA/ILHO  OKPALLEHHOro, JIMYHOCTHOrO OTHOLUEHUA K  MUpy

npupoapl;

MO3HaKOMSATCA C METOAAMMN M3YYeHUs NPUPOo/bl 1 06LLECTBA, HAYHYT OCBaMBaTb YMEHUS MPOBOAUTb
HabMaeHNst B NPUPOAe, M3MEPEHMS, CTaBUTb OfMbITbl, HAay4yaTCs BUAETb M MOHMMAaTb HEKOTOPbIE
NPUYNHHO-CNEeACTBEHHbIE CBA3M B OKPYXKaoLEeM MUPE;

nony4yar BO3MOXHOCTb MNpuobpecTn 6a3oBble ymeHus paboTbl ¢ VKT cpeactBamu, noucka
NHOPMaLMK, B 3MEKTPOHHBLIX MCTOUHMKAX M KOHTPOAMpyemoM VIHTepHeTe, Hay4yaTcs co3faBaTb
COOGLLEHMSA N NPOEKTbI, FOTOBUTbL U NPOBOAUTL HEOO/bLUNE MPE3eHTaLMN.

JINYHOCTHbIEe YHUBepCasibHble y4YebHble AeCTBUA

Y WKONbHMKa 6yayT chopMUPOBaHbI:

e y4yeGHO-MO3HaBaTe/NbHbIA WMHTEPEC K HOBOMY YueGHOMY MaTepuany U crnocobam

peLLeHns HOBOW 3adauu;

* OpMeHTauus Ha MOHUMaHWEe MPUYMH ycrexa BO BHEYPOYHOM [esATeNIbHOCTW, B TOM
yucne Ha CcamMoaHaJIM3 W CaMOKOHTPO/b pesy/bTarta, Ha aHasmM3 COOTBETCTBUA
pe3ynbTaToB TPe60BaHUSIM KOHKPETHOW 3adauu;

e CNOCOOGHOCTb K CaMOOLEHKe Ha OCHOBE KpWUTEPUEB YCMELIHOCTM BHEYPOYHON

NesTeNbHOCTH;

PerynaTuBHble yHMBEPCa/IbHbIE yUebHble AeliCTBUS
YUEHUK HayumTcs:

e NMaHMpoBaTb CBOW [ENCTBUSA B COOTBETCTBUW C MOCTaB/IEHHON 3afayeil U YCNOBUSIMU
ee peanusaumun, B TOM YMCNe BO BHYTPEHHEM MNaHe;

* yuMTbiBaTb YCTaHOB/MEHHbIE NPaBUIa B NIaHUPOBAHWUN 1 KOHTPO/E Cnocoba peLLeHus;

e OCYLLECTBNATb UTOrOBbIA 1 NOLLIArOBbIA KOHTPO/b MO Pe3ynbTary;

e OUEHMBaTb NPaBW/ILHOCTb  BbIMONHEHMS  AEWCTBMSI Ha  YPOBHE  afeKBaTHOW
PETPOCMEKTMBHOW OLEHKWN COOTBETCTBUS Pe3y/nbTaToB TPeboBaHMSAM AaHHOM 3adayun U
3afjaHHOl 06nacTy;

e afeKBaTHO BOCMPMHUMATb MPEASIOXKEHUS U OLEHKY YUYUTENER, TOBapuLLIER, poauTeneit
N ApYrux Nogen;

e pasnuuaTb Cnocob v pe3ynbTaT AeNCTBUS.

YUeHuK NonyyuT BO3MOXKHOCTb HAYUNThCA:

e B COTPYZAHWMYECTBE C YyYMTENIEM CTaBUTb HOBbIE YUeOHbIE 3aaaun;

e MpPOSBAATb NO3HaBaTE/IbHYH UHULMATMBY B Y4eGHOM COTPYAHNYECTBE;

e CaMOCTOSTENIbHO aeKBAaTHO OLIEHMBATb MNPaBW/IbHOCTb BbIMOMHEHWS [eACTBUS U
BHOCWTb HEOOXOAUMble KOPPEKTVBbI B UCMOMHEHME, KaK MO X0y ero peanvsauuu, Tak

N B KOHLIE AeNCTBMS.



lMo3HaBaTe/lbHble YHUBEPCa/IbHbIE YYeOHble AeCTBUSA
YUeHUK HayunTcsa:

OCYLLECTBMIATb MOUCK HeoOXOAMMON WHMopMauuM NS BbINOMHEHUS BHEYPOUHbIX
3aflaHniA C UCMONb30BaHNEM YYebHOW NUTEpaTypbl U B OTKPbITOM WMH(OPMaLOHHOM
NPOCTPaHCTBE, 3HUMKIONEANIA, CNPaBOYHUKOB (BK/tOYas 3MEKTPOHHbIE, LMKDPOBbIE),
KOHTPO/IMPYEMOM MPOCTPaHCTBE VIHTEpHeTa;

OCYLLECTB/IATL 3annch ((hnKcaumio) BbIGOPOUHON MHGOPMaLMK 06 OKpYXKatoLeM Mupe
1 0 cebe camoM, B TOM YMCNE C MOMOLLbK MHCTPYMEHTOB UKT;

CTPOUTbL COOBLLEHNS, NPOEKTLI B YCTHON Y NMMCbMEHHON (hopMe;

MPOBOAWTL CPaBHEHME U KNacCU(MKaLmio Mo 3a4aHHbIM KPUTEPUAM;

yCTaHaBNMBaTb NPUYMHHO-CNEACTBEHHbIE CBA3W B M3yYaeMOM Kpyre ABNEeHWIA;

CTPOUTbL pacCy>XAeHuns B opme CBA3M MPOCTbIX CYXAEHWIN 06 06bEKTE, ero CTPOEHNM,
CBOMCTBAX W CBA3SX;

YUeHVK NoNy4YnT BO3MOXKHOCTb HayYAThbCA:

OCYLLECTBMSATb  PAaCLUMPEHHBIA MOWUCK MH(opMauuy € UCMOSb30BaHWEM PECYPCOB
onbnnoTeK 1 cetn VIHTepHET;

3anncbiBaTb, (PUKCMPOBaTb MH(OPMauMio 00 OKpyXalolleM Mupe C  MOMOLLbIO
NHcTpymeHToB UIKT;

0CO3HaHHO ¥ MPON3BO/ILHO CTPOUTL COOBLLIEHMS B YCTHON 1 MUCbMEHHOW (OPME;
OCYLLECTBNSATb BbIOOP Hambonee 3PPEKTUBHLIX CMOCOO0B peLUEHNs 3afady B
3aBUCMMOCTW OT KOHKPETHbIX YCNOBUIA;

OCYLLECTBMIATb CUHTE3 KaK COCTaBfieHWe LEeNoro wu3 4acTel, CaMOCTOSTENbHO
[l0CTpavBas 1 BOCMNO/HAS HELOCTAlOLLME KOMMOHEHTHI;

OCYLLECTB/IAITb CPaBHEHMe W KiacCUgmKaumio, caMoCTOATeNIbHO BblbMpass OCHOBaHUSA U
KpUTEpUM AN yKasaHHbIX NOMMYECKUX onepauui;

CTPOUTb  JIOTMYECKOe pacCy>KAeHue, BK/IKYaloLlee YCTaHOB/IEHWE  MPUYMHHO-
CNeACTBEHHbIX CBA3EN;

KOMMYHUKaTUBHbIE YHMUBEPCA/IbHbIE YUYeOHble AeACTBUSA
YUeHVK HayunTca:

afleKBaTHO MCNO/b30BaTb KOMMYHUKATMBHbIE, NPEXIe BCero - peyeBble, CPEACTBA /1A
PelleHns  pas/IMyHbIX ~ KOMMYHUKATUBHbIX — 33fay, CTPOUTb  MOHO/IOrMYecKoe
Co0O6LLeHVe, BnafeTb AMaNOrmyeckod (OpMOA KOMMYHMKALMK, UCNOMb3ys, B TOM
ymcne cpefcTea v UHCTPYMeHTbl KT 1 ANCTaHLMOHHOMO 06LLEHNS;

AOMyCKaTb BO3MOXHOCTb CYLLECTBOBaHMS Y NtOAEN Pa3/IMYHbIX TOYEK 3PEHUs, B TOM
yncrie He COBMAZAKOLWMX C ero COGCTBEHHOW, W OPUEHTUPOBATbCA Ha MO3ULMIO
napTHepa B 0OLLEHNN 1 B3aMOAENCTBUM;

YUNTbIBaTb PasHble MHEHWS U CTPEMUTLCA K KOOPAMHALUMW PasfiMyHbIX MO3UUMIA B
COTPYLHUYECTBE;

(hopMynmMpoBaTb COGCTBEHHOE MHEHWE 1 MO3ULNIO;

[0roBapnBaTbCsl ¥ NPUXOAWUTbL K OOLLEMY PELLEHNIO B COBMECTHOIN AEATeNIbHOCTM, B
TOM YuC/ie B CUTYaLUN CTONKHOBEHWS NHTEPECOB;

3a/laBaTb BOMPOCHI;

1CNOMb30BaTb PeYb 415 PErynaLMM CBOEr0 AeCTBUS;

afleKBaTHO  WCMOMb30BaTb  peyYeBble  CPeACTBA  [N1A  PELUeHMs  pasvyHbIX
KOMMYHUKATUBHbIX 33fay, CTPOUTb MOHO/IOTMYECKOE BbICKa3blBaHWe, BMALeThb
[INaNornyeckomn opmoi peun.

YUeHVK NoAyYnT BO3MOXKHOCTb HAyUNThCS:
e YUNTbIBATb U KOOPAUHMPOBATb B COTPY/HNYECTBE OT/IMYHbIE OT COBCTBEHHON MO3NLIMK APYTMX

noaen;



OMbITaMK, HAGMIOAEHUSIMM, 3KCTMIEPUMEHTAMMU, 3aLLMTON TBOPUECKMX PaBOT M MPOEKTOB, OHMaliH-
3KCKYPCUiA, camomnpeseHTaLuusmMu, TBOPYECKUMU paboTamu (MOAENMPOBAHKE, PUCOBaHWE, MENKa,
KOHCTPYMPOBaHWE), GPeiiH-pUHramMmn, MHTENNEKTYalbHbIMW UrpamMi.

MpeacTaBneHHass B MporpamMe CUCTEMAa PasHOOOpPasHbIX OMbITOB M 3KCMEPUMEHTOB
CMoco6CTBYET (HOPMMPOBAHMIO LIENeYCTPEMIEHHOCTW, PasBUTUIO TBOPYECKMX CMOCOGHOCTEN W
NPEeAnoCbIIOK  /IOFMYECKOr0  MbILEHUs,  OObEAMHSIET  3HaHWs, MOMy4YeHHble B Xofe
3KCMEPVMEHTMPOBAHMS, MOMOraeT copMMPOBaTb HaBblKM 6e30MacHOro MoBeAeHUs B 6GbITy.
Wcnonb3oBaHne WKT — TexHonoruii B MNPOLECCE OCBOEHWS MPOrpamMbl  CMOCO6GCTBYET

- (hOPMMPOBAHMIO 0COBOr0 TWMA MbILLIEHNS, XapaKTePM3YIOLLLEr0Cs OTKPLITOCTBIO U TMOKOCTHIO MO
OTHOLLUEHMIO KO BCEMY HOBOMY, YMEHMEM BWAETb OGBLEKTbI W SIBMIEHUS BCECTOPOHHE B WX
B3aIMOCBS3U1, CNOCOGHOCTBIO HAXOANTb 3(EKTUBHBIE BAPUaHTbI PELLIEHMS Pa3NYHbIX NPOG/EM.

MporpamMma npeAycMaTpuBaeT (OPMUPOBaHME Y YuyalMXcs O06LeYUYeBHbIX YMeHUd 1
HaBbIKOB, YHUBEPCA/IbHbIX CMOCOGOB [AEATENbHOCTM W KMHOUEBLIX KOMMETEHUMIA, yMeHue
CamMOoCTOATENIbHO 11 MOTMBMPOBAHHO OPraHM30BbIBATb CBOK MO3HABATE/bHYIO AeATeNbHOCTb (OT
MOCTAHOBKW LiENeit 40 MOMyYeHUs U OLEHKN pe3ynbTaTa, HTErPUPYET 3HaHMS XUMUK, GUOnoruu,
reorpaduu, No3BoNSs CO3AaTh NMONOXKUTENbHYH MOTMBALIMIO K 06YYEHUIO, (hOPMUPYET Y yUaLLyXCS

3KO/IOTMYECKYHO FPaMOTHOCTb.)
Wcnonb3ys  MeToAbl  MOZENMPOBaHUSA,  HabMOAeHWsA,  3KCMNEpUMEHTMPOBAHWUA U

MPOEKTMPOBaHNS B MPOLIECCE OBYYeHWs MO [aHHO Mporpamme, CO3[JAlOTCA CBSA3W BHYTPEHHEO
MUpa PeBEHKa C OKpyxKatolleli cpefoii. Takum 06pa3oM, PeGEHOK YCTaHaBNMBAET NIMYHOCTHbIE
3MOLIMOHA/bHO OKpaLLEHHbIE CBS3M C 0GBEKTAMM W SIBNEHMSIMIA OKPYXKAIOLLIETr0 MUpa.

CopepxaHue 3aHATUI 4 | mogyns

1.1. BeefieHHe B 06pa3oBaTe/bHYyt0 nporpammy (1)

TeopeTuyeckass 4acTb. 3HAKOMCTBO feTeld C LefsMM U 3afadaMu  00befUHEHUs, C MpasuiaMu
NoBeAEHNS NPU NPOBELEHNM OMbITOB, 3KCMEPUMEHTOB, HAONIOLAEHWIA; TeEXHMKA 6&30MacHOCTY.
MpakTuyeckas yacTb. Mokas hunbma «TpaBmMaTM3M» U ero 06CyXXAeHMe.

1.2. TpoekTHas aesTeNbHOCTb U ee 3aga4un ( 7)
Uto Takoe NpoekT? MoHATMe NPOoeKTa, OTnYMe NPOoeKTa OT COOOLLEHNS, y4ebHOro 3afaHns v T.4,

Tunbl 1 BAALI NPOEKTOB. lMpuMepbl yaauHbIX M HeyAayHbIX MPOeKToB. Kak BblbpaTb TeMy MpoekTa?
TpeboBaHMst K (POPMYNMPOBKe (Ha3BaHWUKO) NpoekTa. MpaKTUyYecKoe 0CBOEHME Bblbopa Tembl npoekTta. C
Yero HauvHaeTcs paboTa Haf NPOEKTOM. JTarbl NPOEKTHON AeATeNbHOCTU. 3HAKOMCTBO C MOHATUAMM
«npobnemMa», «LUeMb», «3afgava», «runoTesa», Crocobbl pelleHns npobnem. MeToabl MCCneaoBaHus.
MpaKTnyecKoe 0CBOEHME YKa3aHHbIX 3/IEMEHTOB MPOEKTUPOBaHWS. pefcTaBneHne pe3y/bTaToB paboTbl.
MpOEKTHBIA NPOAYKT Kak NIOrMyecKoe 3aBepLUeHne NPoeKTHON paboTbl. MeToabl coopa MHGopMaLmn ans
OCyLLeCTBNeHUA npoekTa. CNocobbl NpeAcTaBieHns MHopMaumK, BUAbl MHOpMaLmn B TEKCTe 1 0TOOP
Tpebyemoi nHhopmaLui.

Buab! feaTensHOCT!:

MpocmoTp tunbMa «MULIKMHA Kalia» WM OLEHOYHOE O0OCYXXAEHMe YAa4yHOCTWU/HEYAAa4YHOCTU
«MpOoeKTa» U NPUYNH, KOTOpble K 3TOMy npuBenn. O6CyKaeHWe BbIGopa U (OpMY/IMPOBKN Ha3BaHWS
npoekTa. MpakTnyeckas pabota No POPMYNMPOBAHUIO LIEMER, 3afa4 U rMnoTe3 NPoeKToB. NpakTnyeckas
«[pe3eHTauUmMs NPOeKTa» C AEMOHCTpaLMEen NPUMEPOB MPe3eHTaLMiA.

1.3. CTpoeHue 1 cBOMCTBO BewecTsa (13)

Tena n BewectBa. CTpoeHVe TBEPAbIX, XUAKMX U ra30006pasHbIX Ten. CBOWCTBA XWUAKMX W
ra3oo6pasHbIX Ten.

Monekynbl. B3auMoeincTane Monekyn B TBEPAbIX, XUAKMX, ra3000pasHbIX Tenax.

Avddysna. BellecTsa YACTbIE 1 CMECK, NPOCTbIE U CMIOXHbIE.

Buabl fesTensHoCTU: MrpoBasi BUKTOPUHA Ha OnpejeneHne Ten U BELLECTB. OKCMepPUMEHTbI Mo
N3YUYEHNIO CBOWCTB TBEPAbIX TEN, XWMAKOCTEN M rasoB (hopma, 06bEM). DKCMEPUMEHTbI MO U3YUYEHUHO
fedopmauuy,  ynpyroct, NAaCTUYHOCTW.  IKCMEPUMEHTbl MO  pa3fe/ieHNt0 CMecen  BELLEeCTB.
M3roToBneHe M3 nnacTuUIMHa Mofeneid aToMOB M MOfeKyn. V3rotoBneHne u3 nnacTUanHa mogenei
MPOCTbIX W COXHbLIX BELLECTB. OKCMEPUMEHTbI MO Auddy3nm BewecTs. JlabopaTopHOe 3aHAThe
«BelLecTBa pacTUTE/IbHbIX OPraHn3mMoB».



1.4. ®u3myeckne N xummnyeckue asneHns (12)

ABneHus npupodbl. Pusmyeckme (N1EKTPUYECKME, MexXaHWYeCKue, TensoBble, CBETOBbLIE),
XUMUYECKME SABNEHUS, XUMUYECKME peakumn. VICnonb30BaHMe YenoBEKOM (U3NYECKMX U XMUMUYECKMX
ABMIEHWNIA NPUPOABI B NOBCELHEBHOM XXM3HW.

Buabl [LesaTenbHOCTU:  IKCNEPUMEHTbI MO  W3MEHEHWIO arperaTtHOro COCTOSIHWSA  BELLECTB.
IKCMEPUMEHTBI MO U3YUYEHWUIO 3NIEKTPUYECKUX, MEXAHUYECKMX, TEMNOBbIX ABMEHWU. IKCMNEPUMEHTbI MO
FOPEHUIO N HarpeBaHUIO BELLECTB M M3MEHEHW0 06bema BeLeCTB MPU HarpeBaHUM W OXKLEHUN.
[JelicTBMEe NHAMKATOPOB A/1 ONpeAeneHnst XMMUYECKOW NpUpojb! BELLECTB.

1.5. Boan n Bo3ayx (13)

CocrtaB Bo3gyxa. Pu3nyeckme CBOWCTBa Bo3ayxa (YNpyrocTb, faBfieHVe). 3HavyeHve BO3gyxa Ans
XXUBbIX OpraHn3mMoB. VI3MeHeHWe cocTaBa Bo3ayXa. [M10THOCTb M pa3peXkeHHOCTb Bo3fyxa. ATMochepHoe
[laBneHve. bapomeTp. HarpesaHue Bo3fyXa OT NOBEPXHOCTU 3eMn. V13MeHeHme TeMnepaTypbl Bo3ayxa ¢
BblcoTOM. Ob6pasoBaHue 0651akoB. Ocafkv 1 nx Bugpl. CHeroeasi IMHUA B ropax, CHeroBble BepLUMHBI,
negHuMkW. Betep. Pabota BeTpa B npupoge. lMoroga. TunnyHble npusHaku norofpl. lMpefckasaHue
norogpl. BnvsHve norofbl Ha OpraHn3m YesnoBeka. Tpu COCTOSHUSA BoAbl. V3mMeHeHMe o6beMa BOAbl Npu
HarpesaHun. Bopa - pactBopuTe/b. PacTBOpMMble U HepacTBOPUMbIE BellecTBa. PacTBOpbl B MpUpoae.
Pabota BoAbl B npupoge. O6pasoBaHWe MeLlep, OBParoB, YLenuin. 3HadeHMe BOAbI B NPUPOAE.
icnonb3oBaHue BoAbl YenoBeKoMm. OxpaHa BOAb!.

Buapbl peaTensHoCTL:

JKCNepuMeHTbl «Bo3ayX 3aHUMaET NPOCTPaHCTBO», «[laBNeHne BO3AyXax».

JKCNepuMeHThI, [oKa3blBalollne, 4YTO BO34yX WMeeT BeC. lI3mepeHue p[aBneHue BO3fdyxa C
nomoLlpto GapomeTtpa. PeleHve 3agad. [O0TOBMM nocobus «HapofHble NpUMETbl NpejckasaHus
Morofbl», «MnOCM0BULLbI 1 MOrOBOPKM O MPUPoAe». VI3roToB/ieHne 1 pa3BeLlnBaHe KOpMYyLLEK Ans NTUL,

IKCMEPUMEHTbI MO M3MEHEHWNIO 06beMa BOAbI B 3aBUCMMOCTM OT TeMMEPaTypb!.

SKCMepMMEHTBI MO M3YyYeHU0 pacTBOPMMOCTM BELLECTB MPK PasHbIX YCIOBUAX.

1.6. )KunBble opraHun3mMbl MYCNOBUA UX XKMU3HU. MUKpoopraHnsmsl (24)

- MouBa, ee obpasoBaHMe. Pa3Hoo6pa3ue nous. MNnogopoame nousbl. O6paboTKa Moysbl. Mousa u
pacTeHus. JOpo3ns noys, ee BUAbl. OxpaHa MOYB. YCMOBUS >KM3HW OPraHU3MOB: cpefa O0buTaHus,
(hakTOpbl Cpedbl 06UTaHMA. KneTouHoe CTpoeHWe opraHn3moB. KneTka. YBenmuuTenbHble Npubopbl.
Pa3Hoobpasne opraHuaMoB. OfHOK/IETOYHbIE M MHOTOKIEeTOYHble OpraHu3mbl. LlapcTBa opraHv3moB.
MpYYMHBI COKpaLLeHUs OpraHu3moB. Pa3fenbHblin c6op Mycopa 1 ero AanbHellas nepepaboTka.

Buabl fesTenbHOCTU: DKCMNepUMEHTbI MO U3YYEHWIO CBOMCTB YKUBOTO.

MpakTnyeckasn pabota «MloceB cemsH. PasHble cnocobbl noceBa M rNyOuHbI 3afeNKn». YXo[ 3a
paccafiof LBETOB M OBOLLHbIX KyNbTYp.

MpakTnyeckas pabota MO  MCMO/b30BAHUIO  YBENNYUTENIbHLIX — MPMOOPOB.  3apucoBka
MUKPOOOBLEKTOB. [lpakTnyeckass pabota MO  WM3rOTOB/IEHUIO  MUKPOMNPEnaparoB. 3apucoBblBaHWe
pe3ynbTaToB HabnogeHUA. MUKPOCKONUS MPOCTEMIMX. 3apuCcoBbIBaHWE pPe3yNbTaToOB HabMHOAEHUIA.
Wrpa «3konornyeckune gaktopbl». OpraHnsauus cbopa Makynatypbl U yyacTue B 3TOM MepPOrNpUATUN.
M3roToBnieHne nakatoB Ha 3KOOrMYeCKyt TeMy, OpraHu3aums BbICTaBKM MnakaToB. JlabopaTopHoe
3aHATME «M3ydeHre Konnekuum nous». lMpakTuyeckas pabota «M3rotoBneHune repbapus. lMpaswna w

PEKOMEHAALIM.

1.7. HeckyuHas 6uonorus (13)
TeopeTuyeckass 4acTb. YauBUTeNbHasd Hayka - 6uonorus. OCHOBHble TEPMUHbIL. YUeHble U

NepBOOTKpbIBaTENM B 06/1aCTM 61ONMOrMn. XXMBble U HEXMBbIE OpraHuM3Mbl. OpraHuYeckue BelLecTBa:
6enKu, Xupbl, yrnesogsl. Mukpobuonorus - 6akrepum 1 nneceHb. MUKpocKon, ero ctpoeHne. CTpoeHue
ceMeHW. XKMBas K/eTka pPacTeHUs M XKUBOTHOrO. PacTuTenbHbIi Mup. OnacHble Y Nose3Hble pacTeHus
pogHoro Kpasi. Kak BblpaCTUTb pacTeHue. YKMBOTHbIA MUP Ha pasHbIX KOHTUHeHTax 3emnn. MecTHas
(payHa. [MoBefeHue XMBOTHbIX. OnacHble XWMBOTHble M HaceKoMble. Kak yxaxuBaTb 3a [OMAaLUHUM
NMUTOMLEM.

MpakTuyeckas YacTb. ONbIT «[aUUeHT, CKOpee, XMB?» (6eNKN N UX (YHKLMK); ONbIT «[1oYeMy HY>KHO
MbITb PYKNU?» N «B3aMOOTHOLUEHWS GaKkTepuidi U nneceHn» (U3y4veHue GakTepuil, MUKPOOPraHU3MOB);
onbIT «JluctonucaHne» (POTOCUHTE3); ONbIT «J/TAOMPUHT ANA KapTOLKM» (CBET HeobXxoanm Ans
(hoTOCUHTE3a); ONbIT «TOPMO3 ANsi pacTeHuid» (CBET B >XM3HM pacTeHuil); onbIT «Kak asuraetcs



ynuTKa?» (MpUCnocobneHns AN nepefBudKeHUs); 3KCNepuMMeHTbl C NpopalLiMBaHMeM CemsH (haconu;
onbIT «loyemMy He Mep3HYT KUTbI?» N «LLIMenb 1 myxa» (OTAM4YMe XOOLHOKPOBHBLIX W TEMIOKPOBHbIE
XXWMBOTHbIX).

1.8. 3aHnmaTensHaa xumusa (16)

TeopeTuyeckas 4acTb. OCHOBHblE TEPMUHbI XUMUWU. TTpUMEHEHVE XUMWUM B MOBCEAHEBHOWN >KM3HW.
OCHOBHble y4eHble 1 NepBOOTKpPbIBaTENIN. ATOM. MoseKy/bl. TPy COCTOSIHUSA BELLECTB; TBEPAOE, XXINAKOe
M rasoobpasHoe. UTo Takoe KpucTanibl. Bofga v ee CBOMCTBA. XMMUYECKME pPeakUMU: COeaMHEHMS,
pas3/IoXKeHus, 3amellieHns. UTo Takoe KaTasm3aTopbl U MHIMOMTOpPbLI, N ANA Yero OHW Hy)XXHbl. UTO Takoe
CMeCb, PacTBOp, CYCMeH3Us, KOIMOUAHBIA pacTBOp, aMynbCus. KMUCNOTbI U LenoYn, 4To 310 Takoe 1 /1S
4Eero OHW HYXXHbI. UTO Takoe MHAMKATOPbI, A5 YEro OHW HYXXHbI. YTNepog - BaXKHbIA 3leMeHT Ha 3emse.

MpakTuyeckas 4YacTb. OnNbIT «[BWKeHWe MOMEKYN XWUAKOCTW» (CpaBHEHWE [ABWKEHWUS MOSEKYN B
XO/I0AHOW W ropsiveil Bofe); onbiT «Konnekums KpUCTaioB» M «XpyCTa/lbHble» fiua  (COCTOsHME
BELLECTB); onbIT «KunneHne Xono4HOW BOAbl» (CBOMCTBA BOAbI); OMNbIT «B3pblB B MakeTe» (XMMMUYeCKue
peakuun); onbIT «JleTatolime 6aHOUKM» (peakums C BblgeNleHMeM YrIeKUCnoro rasa); onbiT «CynepneHa»
(peakums pasnoXKeHWs MepeknUcKn BOAOPOAa»; OMbIT «[eHHbIA (POHTaH» (3K30TepMMYEecKas peakuus);
onbIT «MexaHN4YecKoe pasfefieHre CMecu Npu MOMOLUM BO3AYLUHOIO LIapuka» (pasgenieHve conn u
MOSIOTOrO Mepua); onbIT «McuesatoLmii caxap» (BUAbl CMECEN U X CBOINCTBA); ONbIT «CbefJ06HbIN Kei»
(n3roTaBniMBaeM KOMIIOMAHBIA PacTBOp»; OnbIT «CMecb Macnia W BOAbl» (M3roTaB/IMBaeM 3MYJIbCUIO);
onbIT «Pe3WHOBOe ANLO» ( B3aVMOLENCTBME LLUEMOYM C KUC/IOTORW); OnbIT «HeBuauMMas Kona»
(B3ammopencTemne (POCHOPHOIN KUCNOTbI U MOJOKA); ONbIT «YMHbIN Moa» (onpedeneHne cofepXkaHue
Kpaxmana B NpofyKTax); onbiT «LIBeTHble (haHTa3um» (CTPOEHME MOJEKYN Mblfia U UX CBOICTBA); OMbIT
«CepebpsHoe alio» 1 «CBeuka U MarM4yeckuin ctakaH», «llonydyeHne yrnepoaa u3 NUCTLEB PACTEHWI»

(yrnepog v ero coiicTBea)

Oxunpaemble pe3ynbTaTbl Mo | Mogynto.

OGyuatoLLecs JONYKHbI 3HATb:

-4TO M3y4aeT 6UONOrus, KaK HayKa;

- pacTeHus, UX BUAbI, YCNOBKS HEOOXOAUMbIE A1 POCTa, YacTy PaCTEHWIA;

-XMBOTHbIE, MX BUbl, Cpefa 00MTaHWs, YCOBUSA XKN3HU;

- CTPOEHMEe MMKPOCKOMa, ero OCHOBHbIE YaCTu;

- YTO M3yYaeT XMMMS KaK HaykKa;

- OCHOBHbIE 3/1IEMEHTbI CTPOEHWMS BELLECTBA - 3/IEMEHTaPHbIE YacTULbl - aTOM U MOJEKYNa;
- arperaTHble COCTOSIHUS BELLLECTB 1 UX MpeBpaLLeHus.

OGyuatoLLecs 0NKHbI YMeTb:

- OT/NYaTh SA0BUTbIE PACTEHMS OT /IEKAPCTBEHHbIX;

- N0/b30BaTLCS CMPABOYHUKAMU-OMNPEAeNNTENSAMU;

- N0Nb30BaThCA MUKPOCKOMOM CaMOCTOSTE/bHO;

- IPOBOAUTL CaMOCTOSITENIbHO MPOCTEWALLNE OMbITbI U 3KCMNEPUMEHTI;

- NPOBOAWTb OMbIThI MO BbIPALLMBAHUIO KPUCTA/NI0B B AOMALLIHMX YC/OBUSX.

CopepxkaHue 3aHaTuin ansa 1l mogyns:

2.1. dusmka 6e3 chopmyn (12)
TeopeTuuyeckas YacTb. Du3nka, Kak Hayka. Pusmyeckne npubopbl, (QU3NYECKME BENNYMHBI U

(m3nueckne saeneHus. Cunibl B NPUPOLe - Cwuia TPeHWs, Cuna TSHKECTU, Cuia BbITATKMBAHUSA,
ajpofMHamMmnyeckKasa cuna. Yto Takoe TEM/NO U Kak OHO nepefaérca? Onektpuyectso. OT 4ero 3aBUCUT
TOK? UTO Takoe 3/1eKTpOMarHuUTHbIe BOMIHLI? MarHMTHoe none. YTo Takoe macca 1 Bec, YeM OT/IMYakoTCA
Lpyr oT Apyra. NHepums 1 AN Yero oHa HyXHa.

MpakTuyeckas 4acTb. OMbIT «Kak «yBUAETb» M0ne?» (HanpasleHNs MarHUTHOrO Mosisi, CU/IOBble
NNHWK); ONbIT «Bceraa i MOXHO BEPUTbL KOMNacy?» (MarHUTHOE none, AeicTBME METa/I/IOB Ha KOMMAC);
onbIT «OBHapy>XeHWe 3MEKTPUYECKOro nons» (Habnogaem 3nekTpuyeckoe nose); onbiT «Cobupaem
anekTpockon» (cobupaem Npubop, NO3BOMAIOLWMIA NPUONN3UTENIBHO U3MEPUTL 3NEKTPUYECKNIA 3apsig);
onbIT «lIicnapeHve TBepAbIX BELLECTB» (COCTOSHWS BELLECTB, BO3rOHKA); OMNbIT «YTO MAET U3 YallHMKa?»
(ra3o06pa3Hoe COCTOSHME BeLeCTB); OnbIT «IlepeTarvBaHue cTyna» (CNoXeHWe cun); onbiT «/HepPTHBbI



(onmaHT» N «KTO panble?» (0T 4Yero 3aBUCUT CWna WHepuun); onblT «Cuna B Geccunmm»
(ueHTpoGeXKHasA cuna); onbIT «lMoTeHUMaIbHas 1 KMHeTUYeCKas aHeprus» n «Kyaa «mcuyesaeT» IHeprms»
(npeBpatyeHnn 3aHeprun); onbiT «Beca u dygeca» U «HeeecomocTb 6e3 opbuTbl» (Macca M BecC
ABWXYLLIErocst Tena); onbIT «Bonpoc pebpom» 1 «HbipanbWmK [ekapTa» (aaBneHue).

2.2.3arago4Hast acTpoHomus (9)

TeopeTwnyeckast yacTb. YTO M3yyaeT acTPOHOMUA? [NnaHeTbl CONMHEUHON cucTeMbl. Kakoe oHO ConHuge?
Moyemy cBetut ConHue? Temnepatypa ConHua. MnaHeTbl — getn ConHua. Mepkypuini — 6pat JlyHbl.
BeHepa — Ap0BUTHLIA BO3ayX. Mapc — pxkaBas nnaHeta. Mup nnaHeT-ruraHtoB. Cembsa HOnutepa.
OKonbLoBaHHbIA CaTypH CO CBOMM cemeicTBOM. [lBa 6paTa-6nm3Heua — YpaH u HentyH. B uapcrtse
TbMbl 1 Xxonofa Ha nyTtoHe n XapoHe. KomeTa — CHeXHbIA avpuxabnb. MeTeopbl — «nagaroLpe
3Be3fbl». MeTeopuTbl - MHOMNMIaHeTAHe B WKagy. OnacHble actTepongpl. Yto Takoe co3se3ame? CTOpPOHbI
cBeTa. [Noyemy 3BE3AHOe HebO BpallaeTcs? BpalleHne 3emm - feHb U HOYb. 3emns 13 Kocmoca. Popma
3emnn. ConHue, 3emna u JlyHa BpauleHve 3emnum Bokpyr ConHua. Yto Takoe rog? Uto Takoe mecay?
BpemeHa roga. Kak MeHseTcs npupoja B pasHoe Bpems roga.

MpakTuyeckas YacTb. OnNbIT «JlyHa 1 3eMns» (LeHTPo6eXHas cuna); onbIT «Kak HapucoBaTb 3/IUMC?»
(pucyem opbuTy 3emnn); onblT «CMeHa BpeMeH rofa npv nomMoLum riobyca v namnbl» (CMeHa BpemeH
roga); onbIT «3Be3fpbl - COCen» (L4BMXKEHME 3Be3[, MO KPyry); onbIT «[lepemMeLleHne nnaHeT» (ABUXeHWe
nnaHeT); onbIT «Kyda Hanpas/ieH XBOCT KOMeTbI» (M3y4aem KOMeTbl); OnbIT «OTKyfa NeTAT MeTEOpPbI?»
(M3yyaem MeTeopbl U METEOPUTSI).

2.3. YBnekaTenbHas reorpagmsa (10)

TeopeTuyeckad 4YacTb. Pasfenbl reorpaum (reonorvsi, MUHepanorus, Kaptorpagus, MeTeoposiorus).
TeKTOHWYeCcKne Mpoueccbl BHYTPU 3emMnu, 3eMneTpsaceHus. [lonesHble nckonaemble. [paroueHHble
MUHepa/bl. eorpatuyeckas kapta. [nobyc. JnemeHTbl penbeda. UTO BHYyTpU 3emnn. BynkaHbl.
[MoBepXHOCTb 3emnn: MaTepukyM W OKeaHbl. MeTeoponorus - Hayka o rnoroge. O6naka. lMorogHble
AB/IEHNS.

MpakTunyeckas 4acTb. IKCNepuMeHT «[onyboe HebO» (Aucnepcus - MPOLECC Pa3fioXeHUs CBeTa Ha
cnekTp); onbIT «O6/1aK0 B BYTbIIKE» (Kak (hopMMpyoTCa 061aka); onbIT «KpyroBopoT BOAbI B MPUPOAe»
(npovecc NMOCTOAHHOIO nepemeLLieHns BoAbl Ha 3emsie); onbiT «Kak nossnseTca pagyra» (npenomaeHve
COJTHEYHbIX Nlyyeld B LOXKAEBLIX Kanssax); onbIT «Pa3/iMB HePTU B OKeaHe» (BIMSAAHWE HETU Ha XXMBble
opraHuamsbl); onbIT «loyemy onaceH Alicbepr?» (OTpuuaTenbHas ponb aiicbepra B XXM3HW YenoBeKa);
OMbITbl C NECKOM M FNIMHOIN (CBOMCTBA NecKa W IMnHbI); onbIT «/13Bep)KeHne ByNKaHa» (MOAeNb BY/IKaHa,
noyemMy NPONCXOANT U3BEPXKEHNME); paboTa C Hay4HOWN NMTePaTypoi, KOHTYPHbIMIU KapTamu, rnobycom.

Oxunpaemble pesynbTaTbl MO0 OKOHYaHUIO 06y4deHuns no |1 mogynto.
O6yuatoLyecs 6yayT 3HaTb:

- NpyMepbl (U3NYECKMX NPUBOPOB, (U3NYECKNE BENNYMH N (IN3UYECKME SABNEHWUIA, MOHUMATb, B YeM KX
oT/IMunS;

- OT Yero 3aBUCUT CWMa TSHKECTY;

- YTO TaKoe Tenso 1 Kak OHO nepesaéTcs;

- NOHATVE 3NEKTPUYECTBA U 3IEKTPOMArHUTHbLIX BOSH;

- BU/bl MOME3HbIX UCKOMaeMbIX U MUHEPASIOB;

- pas/ninyHble CTUXMiAHBIE GEACTBUA 1 CNOCOObI AECTBUSA B C/lyvae OnacHOCTH;

- MOHATME «CO3Be34Me», BUAbI HEOECHBLIX CBETW/ B NOPSAAKE YAAIEHHOCTY OT 3eM/u;
- CTOPOHbI CBETa;

- NPUHLMMbI OPUEHTUPOBAHMS Ha KapTe U1 r1o6yce;

- NMOHSATKE CYTOK, NPUYMHY CMEHbI JHSA U HOUW;

- MOHATME roAa U U3MEeHEHNS B NPMPOJE B pasHble BPeMeHa rofa;

- OCHOBHbIE C/10M 3eM/I1, MaTEPUKK U OKeaHbl 3eMu;

- OCHOBHble NPUPOAHbIE AB/EHMS.

Ob6yvatopecs 6yayT yMeThb:

- N0Mb30BaThCA KapTaMmn U FNo6ycoMm;

-pas3nuyaTh Ha KapTe 3NeMeHTbI penbedia;

- CAaMOCTOSITE/IbHO NPOBOANTL MPOCTENLLNE OMNbIThl, 3KCMEPUMEHTbI 1 HABNOAEHUS;



- NOMb30BaTLCA PU3NYECKM 060PYL0BaHUNEM,;

-CaMOCTOSATE/NbHO M0/1b30BaTbCA HAYYHOW W CPaBOYHOW NUTepaTypoil;

- pa3inyaTb OCHOBHbIE CO3BE3AMA Ha Hebe;

- ONpeaensTb CTOPOHbLI CBETA MO KoMMacy;

- MOAroTOBUTL MPOEKT MO BbIOPaHHON TeMe, CHOPMYNMPOBaTb MMMOTE3Y U 3afa4un Ana eé uccnefoBaHns;
3alMTUTL CBOI MPOEKT Mepes CBEPCTHUKAMW.

CopepxkaHue 3aHsaTuin ans 111 moaynsi:

3/1.1TOroBble 3aHATUA 1 3aLmMTa NPoekTOoB (6)

TeopeTuyeckas YacTb. lMoasedeHne MTOroB paboTbl 3a rog. MoAroToBka K OTYETHOMY BbICTYM/IEHUIO
«BonLebHble Yyaeca HayKu»

MpakTnyeckas YacTb. TOrosas arrectayms B BUAe 3alliMTbl TBOPYECKOro NpoekTa (AeTv NUWyT camu
npyv HebONbLLOK NOMOLM Megarora Ha MPOTSHKEHUUM U3ydeHus |1l mogyns nporpammbl). OT4YeTHOe
rnokasare/ibHoe BbICTYM/IeHEe 06yyatoLwmxcs .

4. YuyebHO-MeTOANYECKUNE CPEACTBA 06yUeHUs

1 CaBeHkoB A.N. MeToauKa nccnefoBaTenlbCKoro 00yyeHns MnagLmx
LLIKONTbHWKOB. M3aaTenbCTBO «YUebHas nutepaTypa», AoM «Pénopos», 2008.
2. CaseHkoB A.WN. A - nccneposatenb. Paboyas TeTpadb 415 MNagwmnx
LLIKO/MBLHUKOB. 3aaTenscTBo oM «®énopos». 2008.
3. M.B. ly6oBa OpraHu3saums NpoeKTHOM AesTeNbHOCT MAaALLImMX
LUKONbHUKOB. paKTnyeckoe nocobme st yumTeneidt HaqyasibHbIX KNaccos. - M.
BANAAC,2008.
4. 3aHumaTenbHble 3afaHns 1 3PQeKTHbIE ONbITbl N0 Xumuun. b.4.CtenuH, J1.HKO.Annkbeposa.

«[APODA», M., 2002.

5. [leTckue 3HUMKnoneann, CNpaBoYHUKN 1 Apyras aHanornyHaa nuteparypa

6. A.B.l'opsues, H.N. UrnuHa "Bcé y3Hato, Bcé cmory". TeTpafp A4/ feTei 1 B3pOC/bIX MO0
OCBOEHMIO NPOEKTHOW TEXHONOIMN B HauasibHOW Lkone,- M. BAJINTIAC,2008

7. KHura no xumuu ans gomatuHero yteHus. b.4.CrenuH, J1.KO.Annkbeposa. «XNMWNA», M.,

1995
VHTEepHeT-pecypchbl

http://www.en.edu.ru/ EcCTeCTBEHHOHay4HbIi 06pa3oBaTe/bHbIA NopTar.
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KANEHOAPHO - TEMATUYECKOE MJ/IAHVUPOBAHVE 3AHATUI.

Tembl 3aHATUIA / pa3gfenos

I Moaynb «3aHMMaTe/bHbIE HAYKN»
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BBefeHVe B 06pa3oBaTe/ibHYHO
nporpaMmmy.

Llenv n 3agaumn o6benHeHNS.
VHCTpyKTaX.

BBegeHue. INpoekTHasA geAaTeNnbHOCTb U
ee 3ajauu.

YTto Takoe npoekT? MNprMepbl yaauHbIX U
HeyJjauHbIX NPOEKTOB.

ATanbl NPOEKTHOW AeATeNbHOCTH.

Buabl npefcTasneHnsa pesynbLTaToB
paboThbl.

«[Mpe3eHTaLmsa NpoeKTa». MMpumepsl
npe3eHTauUmin.

CTpoeHMe 1 CBOMCTBA BeLLECTBA.

Tena v BelecTBa.. TexHUKa 6€30MacHOCTU.
CBoilcTBa TBEP/bIX TEN, XWNAKOCTEN, rasos.

CBoMCTBa BeLLeCTB: fetopMaLms,
yNpyrocTb, NAaCTUYHOCT.
BeluecTBa 1 cmecu.

MoneKynbl, aTOMbl, 3IEMEHTbI.
[BMKeHna YyacTuL, BeLLecTBa.
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CopgepkaHue 3aHATUIA

TeopeTu4yeckas YacTb. 3HAKOMCTBO JeTel ¢ uenamu 1 3agadamm 06beauHeHns, ¢
npasunami NOBEAEHNSA NPY NPOBEAEHNN ONMbITOB, 3KCMEPUMEHTOB, HAOMKOAEHUIA; TEXHUKA
6e3onacHoCTMW.

MpakTunyeckan YacTb. Mokas hunbMa «TpaBMaTU3M» U ero 06Cy>KAEHME.

UTo Takoe npoekT? MOHATUE NPoeKTa, OT/NYME NPOEKTa OT COOOLLEHNS, y4ebHOro
3afaHua 1 T.4. Tunbl 1 BUAbI NPOEKTOB. MprMepbl yaauHbIX U HeyAauHbIX MPoeKToB. Kak
BblOpaTb Temy npoekTa? TpebosBaHNs K (DOPMYNNPOBKe (Ha3BaHWIO) MPOeKTa.
MpaKTunyecKoe 0CBOeHME Bblbopa TeMbl NpoekTa. C Yero HauMHaeTCA paboTa Hag,
MPOEKTOM. Tanbl NPOEKTHOW AeATeNbHOCTU. 3HAKOMCTBO C MOHATUAMU «Npo6reMa,
«LeNby», «3afada», «rnoTesa», crnocobbl pelieHns npobneMm. MeTogbl NCCNef0BaHUS.
MpaKTUYECKOEe OCBOEHNE YKa3aHHbIX 31eMeHTOB NPOeKTUpoBaHua. NpeacTasneHne
pe3yNbTaToBpaboThbl. MPOEKTHbIA NPOAYKT Kak N0r1Myeckoe 3aBepLUeHne NPoeKTHOM
paboTbl. MeTozbl coopa UHopmaLmu Ans ocyLLecTBeHNUs npoekTa. Cnocoobl
npeAcTaBNeHnst UHpopmauumn, Buabl MHPopMaLWn B TeKCTe 1 0TOop Tpebyemoil
VHhopMaLmu.

Bugpl gedaTensHocTH:

MpocMoTp (hunbMa «MULLKMHA Kalla» U OLEHOYHOEe 06CY>KaeHne
YAAYHOCTU/HEYAaYHOCTU «MPOEKTa» U NPUUMH, KOTOpble K 3TOMy npueenn. OBCy>KaeHe
BblbOpa 1 PopMyIMPOBKY Ha3BaHUsA NpoekTa. MNpakTunyeckas paboTa no
(DOPMYNMPOBAHWIO LieNeid, 3afa4y M runoTes nNpoekToB. MNpakTuyeckan «lpeseHTaums
NPoeKTa» C AeMOHCTpauyeil NPUMePOB Npe3eHTauwiA.

Tena v BewwecTBa. CTPOEHNe TBePAbIX, DXKMUAKMX 1 ra3000pasHbiX Tefl. CBOWCTBA XKUAKNX
1 ra3o06pasHbIX Tel.

Morekynbl. B3avmogeiicTB1e MOEKYN B TBEPAbIX, DXKUAKMX, ra3000pasHbIX Tenax.
Anbdpysns. BelecTsa YnMCThble Y CMECH, NPOCThIE U CMIOXKHbIE.

Buabl gesTensHocTU: rpoBasi BUKTOPUHA Ha OMpeaeneHre Ten 1 BELLECTB.
JKCNepMMEHTbI MO U3YYEHWUHO CBOMCTB TBepAbIX TeNn, >XKMAKOCTeN 1 rasos (dopma,
06beM). IKCNEPUMEHTbI MO M3yHeHUto Aechopmaui, ynpyrocTy, nnacTUYHOCTMW.
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Pa3HoO6pa3ne BELLECTB.
BeluecTBa pacTuTe/bHbIX OPraHM3MOB.

BelecTBa BXogslme B cocTaB. BbisiBneHue
BELLIECTB.

PU3NYecKMe U XMMNYECKNE ABEHUSA.
AABneHusa npupoabl. XMMUYECKne ABEHNS.
XUMUNYECKNe peakLmu.

Vcnonb3oBaHMe YeioBeKOM (PU3NYECKKX 1
XUMUYECKUX SBIEHUIA.

JKCMNePUMEHTBI MO U3MEHEHNIO
arperaTHoro COCToAHWSA BELLECTBa.
["opeHune 1 HarpeBaHMe BELLECTB, U
N3MeHeHMe nx obbema.

[elicTBuna NHAMKATOPOB ANA ONpeseneHns
XMMUYECKOW NPUPOLbI BelLlecTBa

Boga v Bo3ayx.

CoctaB Bo3ayxa. CBOMCTBa.

3HaueHue Bo3ayxa [ANA XMBbIX
opraHnsmMoB. V13meHeHMe cocTaBa BO3ayXxa.
ATMOC(epHOe aB/eHue.

O6pazoBaHve 0bnakos. Ocagku.

CHer. JlegHukn. CHerosas MHNA B ropax.
Betep.

Moroga. TuNUYHbIE NPU3HAKW MOrOAbI.
SNeMeHTbI Norofbl.

Tpw cocToAHMA BOABI.

Bopa - pactesopuTesb.

3HayeHvie BOAbI B NpUpoae.
icnonb3oBaHue yenosekoM. OxpaHa BOA,

>XKunBble opraHvaMbl 1 yCoBUS UX
XN3HN. MMKpPOOpraHn3mbl.
OpraHu3mbl 1 YCOBUS UX XU3HMW.
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SKCnepMMeHTbI M0 pa3fieNeHnio CMecell BellecTB. VI3roToBsneHne U3 nnacTuinHa Mojaeneit
aTOMOB W MONEKYN. 3roToBneHre 13 NNacTuiMHa Moaeneid NPoCcThIX U CIOMKHBIX

BELLECTB. JKCMePMMeEHTbI Mo Andchy3nn BellecTB. JlabopaTopHOe 3aHATMe «BellecTsa
pacTUTENbHbIX OPraHM3MOoB».

ABneHns npupodpl. Pusnyeckne (3NeKTPUYECKUE, MEXaHUYECKME, TENNOBble, CBETOBbIE),
XVMMWYECKNE SIBNEHNS, XMMIYECKIe peakLmn. Vicnonb3oBaHue YenoBekoM 3MUecKuMX v
XWMWNYECKIX SIBNIEHNIA NPUPOAbI B MOBCEAHEBHOI >KU3HW.

Buabl aesTenbHOCTW: DKCNEePUMEHTbI MO M3MEHEHWIO arperaTHOro COCTOSIHUS
BELLECTB. DKCMEPUMEHTbI MO U3YUYEHMIO ANEKTPUYECKNX, MEXAHNYECKMX, TEenN0oBbIX
SIBNEHUIA. DKCMEepUMEHTbI MO FTOPEHUIO 1 HarpeBaHNIO BELLECTB, U M3MEHEHMIO 06beMa

BELLLECTB MPW HAarpeBaHni 1 OXNa>kaeHu. [eiicTBUe VHANKATOPOB A/is ONpeaeneHns
XMMUYECKOIA NPUPO/b! BELLECTB.

CocTas Bo3fyxa. ®Pusnyeckmne ceoiicTBa Bo3ayxa (ynpyrocTb, AasneHune). 3HayeHue
BO34yXa AN XKMBbIX OpraHnM3moB. VI3MeHeHue cocTasa Bo3fyxa. [noTHOCTb U
pa3pe>KeHHOCTb Bo3dyxa. ATMocgepHoe fasneHne. bapomeTp. HarpesaHue Bo3gyxa 0T
MOBEPXHOCTM 3eMn. VI3meHeHVe TemnepaTypbl BO3ayxa C BbicoTon. ObpasoBaHue
o6nakos. Ocafku 1 ux Buabl. CHeroBas IMHNA B ropax, CHEroBble BEPLUMHBI, NIEAHVKN.
BeTep. PaboTa BeTpa B npupoge. Moroga. TununyHble NpusHaky norogpl. Mpefckasaque
norogbl. BnnaHne noroAbl Ha opraHu3M Yenoseka. Tpu COCTOAHWA BoAbl. L3MeHeHue
obbema Bogbl Npu HarpesaHun. Boga - pacTBopuTeNb. PacTBOPUMbIE 1 HEPACTBOPHMbIE
BelecTBa. PacTBopbl B npupoge. PaboTa Bofbl B npupoge. ObpasosaHue neLlep, 0Bparos,
yLUenmid. 3HayeHue BoAbl B Npupoge. Mcrnonb3oBaHue BoAbl YenoBekoMm. OxpaHa Bofpbl.
Buabl fjesaTensHoCcTU:

JKcnepMeHTbl «Bo3fyx 3aHMMaeT NPoCcTPaHCTBO», «[laBneHne Bo3ayxa.
OKCNepUMEHTbI, AoKas3biBaloLLMe, YTO BO34yX UMeeT BeC. VI3mepeHue fasnieHne Bo3gyxa C
MoMoLLbI0 6apomeTpa. PelleHune 3agay. MoToBMM nocobus «HapoaHble NpyMeTbl
npefcKasaHnsa norogbl», «MocnoBuLLbl U MOrOBOPKK 0 Npupoae». V3roTosneHve un
pa3BeLlMBaHne KOpMYyLLeK ans MTuL.

JKCNepuUMeHTbI MO U3MEHEHUIO 06beMaA BOAbI B 3aBUCMMOCTY OT TeMnepaTypbl.
JKCMNepUMEHTbI MO M3YYeHUI0 pacTBOPUMOCT M BELLECTB NPY pasHbIX YCNOBUAX.

Mousa, ee o6pasoBaHMe. PasHoobpasue nous. Mnogopoave nousbl. O6paboTKa NouBbl.
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MoceB cemMsH LIBETOB U OBOLLHBIX Ky bTYp.

BbipawyusaHve paccabl LIBETOB U
OBOLLHbIX KY/bTyp

YBennuutesbHble nNpuoopsl.

KneTouHoe cTpoeHne opraHu3MoB.
V3yyeHne MMKpOOpraH13MOoB.
V13yyeHne MMKpoopraHmn3moB.
V13yyeHne MUKpoOOpraHnM3MoB.
3yyeHrie MMKPOOPraH13moB.

["ae >XnByT opraHunsmbl. 3meHeHue
YCNOBUIA XXWN3HU OPraHU3mOB.

MouBa 1 eé CBOWCTBA.

W3yyeHuve v nccnefosaHne KoNeKLMm
rnouys.

W3yuyeHne coctaBa MECTHOI MOYBbI.
YXo[ 3a paccaziov LBETOB U OBOLLHbIX
Ky/nbTyp.

MMpUYMHBI COKpaLLeHNs opraHy3MOoB.
W3roToBneHve repbapms.

PasaenbHbIi c60p Mycopa 1 ero
fanbHenwasa nepepaboTka.

Wrpa «3konornyeckme (axkTopbi»
3awymTa npoeKToB.

BbicTaBka QKOTYP

HeckyuHas 6uonorus.

Yto Takoe 6uonoruns?

MWUKpOCKON,ero CTpoeHue.
Mwukpoburonorus - 6akTepumn 1 MeceHs.
doTocuHTE3

YKunBas KneTka pacteHus 1 XXUBOTHOTO.
OnacHble 1 Mosie3Hble pacTeHUs POAHOIO
Kpas.

MpeBpaLleHme No6EroB 1 KOPHeNn
(OKcnepuMeHTbI C npopaLiBaHMeM CeMsH)
Kak n3yyats 3Bepein? (OnbIT - «Cobupaem
KON/IEKLMIO CNef0B»)

[MoBeaeHWe XNBOTHBIX
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MoyBa MpacTeHna. 3po3nd noys, ee BrAbl. OxpaHa Noys. YCNoBUA >KWU3HWU OpraHn3moB
cpefa 0bvTaHus, PaKkTopbl cpedbl 06MTaHusA. KneTo4yHoe CTPOoeHMe opraHu3mos.
KneTka. YBennunTenbHble Npubopbl. PasHoobpasue opraHn3mMoB. OAHOKNETOUHbIE U
MHOrOK/Ie TOYHbIe OpraHu3mbl. LiapcTsa opraHu3mos. [puunHbl COKpaLleHns opraH3MoB.
PasgenbHblii C60p Mycopa 1 ero gansHeiillas nepepaboTka.

Buapbl aeaTenbHOCTU: DKCNEPUMEHTbI MO M3YYEHUIO CBOMCTB YKMBOTO.

MpakTunyeckas paboTa «oces cemsiH. PasHble Crnocobbl nocesa v rnyouHbI 3afeNKu».
Yxo[, 3a paccafioii LBeTOB ¥ OBOLLHbIX KylbTYp.

MpakTunyeckas paboTa rno MCnonb30BaHNI0 YBENMYMTENbHLIX NPUOOPOB. 3apuCoBKa
MUKPOOOBbEKTOB. NMpakTuyeckas paboTa no 13roTOoBEHNIO MUKPOMNpenapaToB..
3apucoBbIBaHWe pe3ynbTaToB HabnaeHNA. MUKPOCKONKS NPOCTeWwmnX. 3apmMcoBbliBaHe
pe3ynbTaToB HabnaeHnin. Mrpa «3konornyeckne hakTopbl». OpraHuzauys céopa
MakynaTypbl MydyacTue B 3TOM MePONpUATUA. M3roToBNeHe NnakaTos Ha
3KO/IOrMYeCKyto TeMy, OpraHv3aLmsa BbICTaBky nnakaTos. JlTabopaTopHOe 3aHATMe

«M3yyeHne Konnekummn nous». MpakTuyeckas paboTa «3roTosneHue repbapus. Mpasuna
1 peKOMEHAALUN».

TeopeTnyeckass YacTb. YAMBUTENbHAA HayKa - 61onorvs. OCHOBHbIE TEPMUHbI. YUeHble
1 NePBOOTKPbIBATENN B 06/1aCTU B1ONOrNN. YKMBble U HEXKMBbIE OpraH13Mbl.
OpraHunyeckue BelecTBa: 6enkun, >KUpbl, yrnesoasl. Mukpobruonorus - 6akTepum n
nneceHb. Mukpockon, ero cTpoeHne. CTpoeHne cemeHn. XKnBas KneTkapacTeHNUA U
>KMBOTHOro. PacTuTenbHbn Mip. OnacHble 1 nofe3Hble pacTeHUs PoAHOro kpas. Kak
BbIpaCTUTb pacTeHne. XXNBOTHbIA MUP Ha pa3HbIX KOHTUHeHTax 3emn. MecTHas
(hayHa. NoBeseHMe >KMBOTHbIX. OnacHble >KMBOTHbIE U HaceKoMble. Kakyxa>kueaThb 3a
LOMALLHUM MUTOMLEM.

MpakTunyeckaa yacTb. OnbIT «launeHT, ckopee, XKMB?» (OeNKu 1 UX (PYHKLMKM); ONbIT
«[oyeMy HY>KHO MbITb PYKNU?» 1 «B3aMMOOTHOLUEHUA GaKTepuii U nneceHn» (U3yyeHue
6aKkTepuin, MMKPOOPraHn3MoB); OnbIT «JlucTonucaHme» (POTOCUHTES); ONbIT
«JTabUpUHT NS KapTOLKK» (CBET HEobxoauM Anst (POTOCUHTESA); OMNbIT «TOPMO3 A/



