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Pabouas nporpamma moayJisi «OCHOBBI €CTECTBEHHO-HAYYHOH IPAMOTHOCTID)

5-9 kaaccel

IHosicHuTebHAA 3aNKMCKa

AKTYaJIbHOCTh

[Tonstne (QyHKIMOHAIBHOW TPAMOTHOCTH CPAaBHUTEIBHO MOJIOJO: IMOSIBUIIOCH B KOHIE 60-x
rojoB npouutoro Beka B nokymentax FOHECKO u nmo3aHee Bomuio B 00MX0/ UCClIeA0BaTENEH.
IIpumepHo 1o cepeaunbl 70-X TOJOB KOHLENLUS M CTpATETUs MCCIEJOBAHMS CBS3bIBAJIaCh C
npodecCHOHABHOM AeATeNbHOCTRIO JIIOJICH: KOMIICHCAIME HeIOCTAIONINX 3HAHUI 1 YMEHUH B
aTOM chepe.

B nanpHeiimeM 3TOT moaxoa ObUT MPU3HAH OJHOCTOPOHHUM. DYyHKIIMOHATBHASI TPAMOTHOCTh
cTajia pacCMaTpUBaThCS B 00Jiee IMPOKOM CMBICIIE: BKIIOUATh KOMITBIOTEPHYIO TPaMOTHOCTb,
MOJINTUYECKYIO, SKOHOMHUYECKYIO TPAMOTHOCTb H T.JI.

B TakoMm KoHTeKkcTe (YHKIMOHAJIbHAS TPAaMOTHOCTh BBICTYMAeT Kak CHOCO0 COLMAIbHOM
OpUEHTAIMH JINYHOCTH, MHTETPUPYIOLICH CBsA3b 00pa3oBaHMs (B NEPBYIO Ouepeab OOIIEro) c
MHOT'OIUIAHOBOY 4€JIOBEYECKOU ACATEIBHOCTBIO.

MOHHUTOPHHTOBBIM HCCIEI0BAaHUEM KauecTBa 00IIero oopa3oBaHusi, MpU3BaHHBIM OTBETUTH Ha
Bonpoc: «O0nanatoT M yvamuecs 15-1eTHero Bo3pacra, HMOJIyYMBIIME 00si3aTeNbHOE olliee
oOpa3oBaHue, 3HAHUSAMU W YMEHUSAMH, HEOOXOJUMBIMH UM s  TOJHOLEHHOTO
(yHKIMOHUPOBAHUS B COBPEMEHHOM OOIIECTBE, T.€. /Ul PELUICHHs IIMPOKOTo JAuana3oHa 3a1a4y
B Pa3JIMYHBIX chepax 4eIOBEUECKON AEATENbHOCTH, OOIEHHUS U COLMATIbHBIX OTHOMICHUNU?» 1, -
apnsiercs PISA (Programme for International Student Assessment). M ¢yHkumnoHambHas
rpaMOTHOCTh MoHMMaeTcs PISA kak 3HaHUS M yMEHHs, HEOOXOOUMBIE Ui TOJHOLIEHHOTO
(YHKIMOHUPOBAHUSI YellOBeKa B COBpeMEHHOM obiectBe. PISA B CBOMX MOHHUTOPUHIAX
OLICHMBAET 4 BUJIa TPAMOTHOCTHU: YUTATEIbCKYIO, MATEMAaTUUECKYIO, ECTECTBEHHOHAYYHYIO U
¢buHaHCOBYIO.

[Ipobnema  pa3BuTHs  (PyHKUMOHATBHOW  TpaMOTHOCTH  oOywatommxcs B Poccunm
akTyanusupoanach B 2018 roxy Gmaronaps Yka3zy [Ipesunenta PO ot 7 mas 2018 r. Ne 204 «O
HallMOHAJIBHBIX LEJIAX U CTPATETMYECKUX 3a7a4ax pa3sutus Pocculickon Penepanyu Ha MEpPUOL
no 2024 roga». CornmacHo Ykasy, «B 2024 rogy HeoO6xomumo <...> 00eCle4HTh III00aTbHYIO
KOHKYPEHTOCIIOCOOHOCTh pOCCUiiCKOTO oOpa3oBaHUs, BXOxAeHue Poccuiickoit ®enepanuu B
grcno 10 Bexymux cTpaH Mupa MO Ka4yecTBY 00IIero 00pa3oBaHUs»2.

[TockonbKy QyHKIIMOHATIbHAS TPAMOTHOCTh TOHUMAETCSI KaK COBOKYITHOCTh 3HAHUI U YMEHUH,
o0ecreynBaroIuX MOJHOLIEHHOE (PYHKIIMOHUPOBAHUE YEIIOBEKa B COBPEMEHHOM OOIIECTBE, €€
pa3BUTHE y LIKOJBHUKOB HEOOXOAWMO HE TOJBKO JUIsl MOBBIMICHUS Pe3yIbTaTOB MOHUTOPHUHTA
PISA, kak ¢akra nokaszarenbctBa BeinosHeHus [IpaBurensctBom PO nocraBieHHBIX NIEpe] HUM
[Ipe3uneHToM 3a1a4, HO U JUIS Pa3BUTHS POCCHICKOTO OOIIECTBA B IIETIOM.

Huskuii ypoBeHb (GyHKIIMOHATIBHON TPAMOTHOCTH MOIPACTAIOIIETO TIOKOJICHUS 3aTPyIHSIET UX
aJanTalyIo U COLMAIU3ALUIO B COLIMYME.

CoBpeMEHHOMY pOCCHHCKOMY OOIIECTBY HYKHBI 3(QEKTHBHBIE TpaxKaaHe, CHOCOOHBIE
MaKCHUMaJbHO  pEaIn30BaTb CBOM IOTEHLUUAIbHBIE BO3MOXKHOCTH B  TPYIOBOHM U
npoeccuOHATBbHON AEATENbHOCTH, U TEM CaMbIM IPHUHECTH TOJIb3Y 0OILIECTBY, CIIOCOOCTBOBATh
Pa3BUTHIO CTPaHBL. DTHM OOBSICHSETCS aKTYyaJbHOCTh MPOOJIEMBI pa3BUTUS (PYHKIIMOHAIBHOM
I'PaMOTHOCTH Y IIKOJILHUKOB Ha YPOBHE OOIIECTBA.

Pe3ynbpTaThl JIOHTUTIONHBIX HCCIENOBAaHMM, NMpOBeNeHHbIX Ha BbIOOpkax 2000 m 2003 rr.
CTpaHaMHU-y4aCTHULIAMU  MOHUTOpUHToB PISA  mokasaiu, 4YTO pe3yapTaThl OLEHKH
(GYHKIMOHATBLHON TPAMOTHOCTH 15-€THUX 00Y4arOUUXCsl SABISIOTCA HAaJCKHBIM UHIHUKATOPOM
JanbHelIel 06pa3oBaTeNbHON TPACKTOPUU MOJIOJBIX JHOAEH M uX OnmarococrostHus. JIro0oii
IIKOJIBHUK XOYeT OBbITh COLMAIBHO YCHEIIHBIM, €r0 POAUTENN TAaKXKE HAJCIOTCS Ha BBICOKHIA
YPOBEHb OJIaronoJIydusi CBOero peOeHKa BO B3pOCIOH KU3HU. [103TOMY aKTyalbHOCTh Pa3BUTHS
(YHKIMOHATBPHONH TPaMOTHOCTH OOOCHOBAaHA €lle W TEeM, YTO CYOBEKThI 00pa30BaTEIbHOTO
Ipolecca 3auHTEPECOBAaHbl B BBICOKMX aKaJeMHUYECKMX M COLMAIbHBIX JOCTHIKEHUSAX
oOyyJaromuxcs, 4eMy CrocoOCTBYeT X (PYHKIIMOHAIbHAS TPAMOTHOCTb.



Ieaenonaranue

OCHOBHOM IENBIO0 MPOTPaAMMBbI SIBJISIETCS pa3BUTHE (PYHKIIMOHAIBHON TPaMOTHOCTH
oOyyaromuxcs 5-9 KJIacCOB KaK MHAMKATOpa KauecTBa U 3 (HEeKTUBHOCTH 00pa3oBaHMs,
paBeHCTBa JI0CTyIa K 00pa30BaHUIo.

[Iporpamma HaleseHa Ha pa3BUTHE:

CIOCOOHOCTH 4YEJIOBEKa OCBaMBaThb M HCIIOJIb30BAaTh €CTECTBEHHOHAYYHBIC 3HAHMS IS
pacro3HaHuss ¥ TOCTAHOBKHM BOIIPOCOB, JJIsi OCBOEHHsI HOBBIX 3HAHUH, Ui OOBSICHEHHS
€CTECTBEHHOHAYYHBIX SBJICHUN U ()OPMYIMPOBAHUS OCHOBAHHBIX HAa HAYYHBIX JIOKA3aTEIbCTBAX
BBIBOJIOB B CBSI3M C €CTECTBEHHOHAYYHOM MPOOIEMATUKOM; MOHMMATh OCHOBHbIE OCOOCHHOCTH
€CTECTBO3HAHUS KaK (POPMBI YETOBEUECKOTO TO3HAHUS; IEMOHCTPUPOBATh OCBEJOMIICHHOCTD B
TOM, 4YTO €CTECTBEHHbIE HAYKH M TEXHOJOTHS OKa3bIBAIOT BIUSHME Ha MaTepHAIIbHYIO,
MHTEJUICKTYaJIbHYIO U KYIbTYPHYIO c(hepbl 00IIecTBa; MPOSBIATH AKTUBHYIO

IPaXJIaHCKYIO O3UIMIO ITPH PACCMOTPEHHUHU MTPOOIEM, CBA3AHHBIX C €CTECTBO3HAHUEM
(ecTecTBeHHOHAy4YHAss TPAMOTHOCTb

[Tnanupyemble pe3yabTaThl OTPAXKAIOT CTPYKTYPHBIE KOMIIOHEHTHI Pa3JINYHOTO BUIA
rpamoTHOcTH 10 PISA.

IInanupyemsle pe3yJibTaThl.

MertanpeaMeTHble H IpeIMeTHbIe: TPAMOTHOCTb €CTEeCTBEHHO-HAYYHAs

5 kyacc: ypoBeHb y3HaBaHUS M MOHMMaHUS — HAXOJIUT U U3BJIEKaeT HHPOPMAIUIO O
€CTECTBEHHOHAYYHBIX SIBJICHUSIX B PA3JINYHOM KOHTEKCTE.

6 kyacc: ypoBeHb IOHUMAHMS U IPUMEHEHUS — OOBSICHAET M ONIMCHIBACT €CTECTBEHHOHAYUHBIE
SIBJICHHS HA OCHOBE MMEIOIMXCS HAYYHBIX 3HAHUH.

7 KJ1acc: ypoBEHb aHAIM3a M CHHTE3a — PACIO3HAET U WCCIEAYET JINYHBIC, MECTHBIE,
HaIMOHAJIbHBIE, IJI00aTbHbIE €CTECTBEHHOHAYYHBIE TPOOIEMBI B PA3JIMYHOM KOHTEKCTE.

8 Ky1acc: ypoBeHb OLIEHKH (pedIieKCUuM) B paMKax MPEAMETHOTO COJECP KaHUs — MHTEPIPETUPYET
U OIICHMBAET JMYHBIC, MECTHbIE, HAIIMOHAIbHBIE, TII00aTbHBIC €CTECTBEHHOHAYYHBIE TIPOOIeMbI
B Pa3JIMYHOM KOHTEKCTE MPEMETHOTO COJICPKAHMUS.

9 KJ1acc: ypoBEHb OILIGHKU (pedIieKCMM) B pPaMKax MeETalpeIMETHOIO COJepIKaHUs-
MHTEPIPETUPYET U OLICHUBAET, ENIACT BHIBOJBI U CTPOUT MPOTHO3BI O JTUYHBIX, MECTHBIX,
HAIIMOHAJIBHBIX, TI100aJbHBIX €CTECTBEHHOHAYYHBIX MPOOIeMax B Pa3InYHOM KOHTEKCTE
METanpeIMETHOTO COJIeP KaHusI.

JIn4HOCTHBIE:

OOBsCHSIET TPaXIAHCKYIO MO3UIMI0 B KOHKPETHBIX CUTYAIMsIX OOLIECTBEHHOW H3HH Ha OCHOBE
€CTECTBEHHOHAYYHBIX 3HAHHH C MO3UIIMH HOPM MOPAIIU U 00IIEUETOBEYECKUX IEHHOCTEH.

B 5 knacce oOyuaromuecs yyarcs HaX0AUTh M U3BJIEKaTh HH(OPMAIHIO Pa3InYHOTO
MPEIMETHOTO COAEPIKAaHMS U3 TEKCTOB, CXEM, pUCYHKOB, TaOJIUI], TUarpaMM, MPeICTaBICHHBIX
Kak Ha OyMaXHbIX, TaK M 3JCKTPOHHBIX HOCUTEISIX. VICIONMB3YIOTCS TEKCTHI Pa3JIMYHbIC IO
odopmieHnto, cTuiaucTUKe, Gopme. MHpopmanuss mpeacTaBieHa B Pa3IUYHOM KOHTEKCTE
(ceMbs, 1oM, ApY3bs, IpUpoAa, yueda, paboTa U MPOU3BOJCTBO, OOLIECTBO U JP.).

B 6 xmacce d¢opmupyercs yMEHHE TNPUMEHATh 3HAHUS O  MaTeMaTUYECKHUX,
€CTECTBEHHOHAYYHBIX, ()MHAHCOBBIX U OOIIECTBEHHBIX SBJICHUSAX VIS PEIICHHS MOCTABICHHBIX
nepes y4UeHUKOM MPAKTUYECKHUX 3a/1a4.

B 7 xiacce oOy4aromuecs: ydaTcsi aHaTU3UpOBaTh U 000011aTh (MHTErpUpOBaTh) HHPOPMALIUIO
Pa3IMYHOrO MPEJMETHOTO COJEPXKAHHMsS B Pa3sHOM KOHTeKcTe. [IpoGiiemMbl, KOTOpbIE YUYEHHKY
HEOO0X0IMMO TPOAHATU3UPOBAaTh W CHHTE3UPOBaTh B EAMHYIO KAPTHHY MOTYT HMETh Kak
JINYHBIHA, MECTHBIH, TaK W HAIMOHAJILHBIM M IIOOAIbHBIA acieKThl. IIIKONBHUKKM TOJDKHBI
OBJIaZIETh YHHBEPCAJIBHBIMU CIOCOOAMH aHaJM3a MH(POPMALUU U €€ HMHTErpalu B €IWHOE
LEJIOE.

B 8 kiacce MIKONBHUKK ydyaTcs OLEHHMBATH W MHTEPIPETHPOBATH PA3IMYHbIC MMOCTABICHHBIC
nepes; HUMU MpoOJIeMBl B PAMKax MPEIMETHOTO CO/ICPKaHUSL.

B 9 knacce gopmupyeTcs yMeHHE OLIEHUBATh, UHTEPIPETUPOBATH, JI€JaTh BHIBOJBI U CTPOUTH
MIPOTHO3bI OTHOCUTENIBHO PA3TUYHBIX CUTYAIUH, Tpo0OJeM U sSBIIeHUH (OPMHUPYETCsI B OTPBIBE OT



NPEJMETHOTO COACp)KaHUS. 3HAHUS M3 PA3TUYHBIX MPEAMETHBIX OO0JIACTeH JIETKO
aKTYaIU3UPYIOTCS IKOJIBHUKOM M MCIIONIB3YIOTCS JUISl PELICHUs] KOHKPETHBIX MPOOIIeM.
®opMbl JeATeJbHOCTH: Oecena, IUANOT, AWUCKYCCUs, ae0aThl, KPYIJbIe CTOJIBI,
MOJEIUPOBAaHUE, UT'PA, BUKTOPUHA, KBECT, KBU3, IIPOEKT.

Kaneﬂuapﬂo-TeMaanecxoe NJIAaHUPOBaHHE.

5 kamace

Ne Tema 3ansaTHA Bcero | Teo | Ilpak DopMbl Cpoku

n/m. YacoB | pus | THKa | [eATeJbHOCTH | IPOBeICHUS

3ByKoBbI€ sIBJIeHUsI-4 Yaca.

1. 3BYKOBBIE SIBJICHUS. 3BYKH 2 1 1 becena, 2 "Henend
JKUBOU U HEKUBOU MTPUPOBL. JEMOHCTpALus STHBApsI
CrapllIuMble U HECIIBIILIUMBIE 3anucei 3ByKOB
3BYKH.

2. YCTpOoUCTBO TMHAMUKA. 2 1 1 Habnronenue 3 Henensa
CoBpeMEHHbIE aKyCTUYECKHE bu3nyecKux SIHBaps
cucremsl. [Ilym u ero SIBJICHUI
BO3/ICHCTBUE HA YEIIOBEKA.

Crpoenne BemecTBa -5 4acos.

3. JIBMo>KeHUE U B3auMoJeiicTBUe | 2 0,5 1,5 [Ipe3enranus. 4 uenens
yactul. lIpusnaku YueOHbIi STHBAPs
XUMHUYECKUX PEaKLUM. AKCHEPHUMEHT.

[IpupoaHbIe THAUKATOPHI. Habnronenue
4. Bona. YHUKaIbHOCTE BOJEL. 2 1 1 buznuecKkux 1 Hemens
SIBIICHHI. beBpans

S. VYrnekucnslii ra3 B npupoge u | 1 0 1 2 Henend
€ro 3Ha4YeHHUE. beBpans

3emuis1 M 3eMHas Kopa. MuHepaJsbl — 4 yaca.

6. 3emJisi, BHyTpEHHEE CTPOCHHE | 2 0,5 L,5 Pabora ¢ 3 Henensa
3emuin. 3HaKOMCTBO C KOJUIEKLIIUSIMU beBpans
MHHEpajgaMu, TOPHOU MHHEPAJIOB U
MOPOJAOU U PYZIOH. TOPHBIX MTOPOJI.

Ilocewmenue
MUHEPATIOrUYECK
OH DKCIIO3ULIUU.
7. Atmocdepa 3emmn. 2 0 2 4 Henens
dbeBpans
/Kusasi npupoaa — 3 yaca.

8. VHUKaAJIbHOCTD IIaHETHI 3 2 1 Becena. 1-2 wengenn
3emuis. YcinoBus Ais IIpesenranus Mapra
CYLIECTBOBAaHMs KU3HU HA
3emuie. CBOMCTBA JKUBBIX
OpraHu3MOB.

[TpoBenenue pyoekHOU 2 0 2 3 "Henens
aTTecTaluu. MapTa
nUTOoro 18 6 12

6 KJacc




Ne Tema 3ansaTHA Bcero | Teo | IIpak DopMbl Cpoku
n/m. 4acoB | pus | THKAa | JeATEJbHOCTH | MPOBeJACHHUS
Crpoenne BemectBa — 4 yaca.

1. Teno u BemecTso. 1 0 1 Hab6mronenue 2 Henes
ArperarHble COCTOSIHUSA STHBaps
BEILIECTBA.

2. Macca. M3mepenne maccsl 1 0 1 nabopaTopHas 2 "Henens
TeNl. pabota SHBaps

3. Crpoenue BemiectBa. ATOMbl | 2 0,5 1,5 MopenupoBanue | 3 Henenst
1 MoJIeKyJbl. Mojenu atoma. STHBapst

TensioBble iBJIeHUs — 4 Haca.

4. TenoBrle ABJICHUS. 2 0,5 1,5 [Ipe3enranus. 4 Henens
TeroBoe pacliupeHue Tell. YueOHbIH STHBaps
Hcnonp3oBanue siBIeHUS SKCIIEPUMEHT.

TEIJIOBOTO PACIIMPEHUS JIIs Habmonenue
HU3MEPEHUS TEMIIEPATYPBhI. buznuecKkux
SIBJICHUU

5. [InaBnenue u oTBEpAECBaHUE. 2 0,5 1,5 [IpoekTHas 1 Henens
HcnapeHne u KoHIeH CaIusl. pabota beBpans
Kunenue.

3emas, ComHeunasi cucreMa 1 BeerenHast — 4 yaca.

6. [Ipencrasnenue o Becenennoit. | 2 0,5 1,5 Ob6cyxenue. 2 Henens
Monens Beenennoi. Uccnenosanue. deBpais

7. Mopens ConHeuHOM 2 0,5 1,5 [IpoekTHas 3 Hegens
CHCTEMBI. pabota beBpans

/Kusasi npupoaa — 4 yaca.
8. [MapcTBa KUBOM IPUPOLBIL. 4 2 2 Ksecr 4 nenens
dbespans, 1
HeJest
MapTa
[TpoBenenue pyoekHOU 2 0 2 TectupoBanue 2 Hepens
aTTeCcTalluu MapTa
UTOroO 18 4,5 13,5
7 kiacce
Ne Tema 3ansaTHA Bcero | Teo | IIpak DopMbI Cpoku
n/m. 4acoB | pusl | THKAa | JeATEJbHOCTH | MPOBeJACHHUS
CTPYKTYpa U CBOMCTBA BelllecTBa — 2 yaca.

1. [Touemy Bce Tena Ham 2 0,5 1,5 becena. 2 Henes
KQKYTCS CIJIOIIHBIMU: JlemoHCTpanus STHBaps
MOJIEKYJISIPHOE CTPOEHUE Mo/iene
TBEPABIX TEN, KUAKOCTEU U
razoB. u¢¢y3us B razax,

KHUJKOCTSAX U TBEPJIbIX TeIax.
Mexannuyeckue siBjieHusi. CHIIbI M IBUKEHHE — 5 4aCOB.

2. MexaHn4uecKoe ABHKEHHE. 2 1 1 HemoHcTpauust | 3 Helens
HNueprus. MOJIEIIEM. STHBaps

3. 3axoH [lackans. 2 1 1 JlaGoparopHas 4 nenens
I'mppocraTuyeckuii napamokc. pabota STHBAPs

4. Hedopmartus Ten. Bugbt 1 0 1 [Tocewenune 1 Henens




negopmaruu. Y CcTanocTh MIPOU3BOJICTBEHH | (peBpass
MaTepHaoB. BIX WJTM HAYYHBIX
naGopaTopuii ¢
pa3pbIBHBIMU
MalImHaMH U
IIPeECCOM
3emus, MupoBoii okean — 4 4aca.

S. ATMOc(hepHbIe SBICHHUSL. 2 0 2 IIpoekTHas 2 Henend
Berep. Hanpasienue Berpa. NeATEIbHOCTD beBpais
Yparan, TopHano.
3emieTpsceHue, lyHaMH,
00BsICHEHUE UX
ITPOUCXOXKACHHUS.

6. JlaBneHue BOJbI B MOPSIX U 2 0 2 3 Henens
okeaHax. CocTa BOJIbI MOpEH beBpans
u okeaHoB. CTpyKTypa
MOABOTHOM c(hephl.

HccenenoBanue okeaHa.
Hcnonp3oBaHue MOABOIHBIX
JPOHOB.
Bunosnornyeckoe pasnoodpasue — S 4acos.

7. Pactenus. I'ennas 2 05 |15 Odopmnenue 4 nenens
MOAU(UKAIUS PACTEHUH. KOJUTaXa. beBpans

8. Buemnee ctpoenue 1 0 1 Coznmanue 1 Henens
J0KJEBOTO YEPBS, KypHaa MapTa
MOJIJIIOCKOB, HACEKOMBIX. «Mys3elt pakToB»

9. BHemnee u BHyTpeHHEE 1 0 1 1 Henena
cTpoeHue peiObl. Ux MapTa
MHOTOOOpa3ue.

IIpecHOBOAHBIE U MOPCKHUE
PBIOBI.

10. | BHeminee u BHYyTpeHHEE 1 0 1 2 Henend
CTPOEHUE MTHULIBI. DBOJIIOLHNS MapTa
nTull. MHOTOOOpa3ue MTHII.

[IepeneTHble NTULBL.

Ce3oHHast MUTpaLus.

[TpoBenenue pyoekHOU 2 0 2 TectupoBanue 3 "Henenst

aTTeCcTaluu MapTa

nUTOoro 18 3 15
8 kiace
Ne Tema 3ansaTHA Bcero | Teo | Ilpak DopMbl Cpoku
n/m. YacoB | pus | THKa | [eATEJbHOCTH | NMPOBedeHHU
|
CTpyKTypa M CBONCTBA BellecTBa (3JIeKTPUYeCKHe sIBJIeHHS) — 4 yaca.
1. 3aHuMareabHOE 4 1 3 Becena. 2 -3 Hengenu
AJIEKTPUYECTBO. JlemoHcTpanus STHBapS
MOJIeNIeH
JIeKTPOMAarHUTHbIe siBJIeHusl. [Ipon3BoACTBO 3JIeKTpPO3IHepIruu — 7 4acoB..
2. \ Maruetusm u \ 4 \ 1 \ 3 \ becena. \ 4 nenens




ANEKTPOMArHEeTU3M. JlemoHCTpanus ssHBaps, |
MOJIEJIEH. Heleus
IIpesenTanus dbeBpans

3. CTpouTeNnbCTBO MIOTHH. 1 0 1 [IpoekTHas 2 "Henens
I'unposnekTpocTaHIUH. pabota dbeBpans
DKOJIOTHYECKHE PUCKH NTPU
CTPOUTEINIbCTBE
TUAPOIIEKTPOCTAHLIUM.

4. Herpaaummonusie BUIbI 2 0 2 3 Henens
SHEPreTUKU, O0bEUHEHHBIE dbeBpans
SHEPrOCHUCTEMBI.

Buosiorus yenoBeka (310poBbe, TUTHEHA, IUTAHUE) — 5 YACOB.

3. BuyTpeHnHss cpena 2 0 2 MopnenupoBanue. | 4 Henens
opranusma. Kposb. BupryansHoe beBpais
NMmyHUTET. MOJIEIIUPOBAHUE
HacnencrBeHHOCTD.

6. CucreMsl 3 1 2 1 Henens
KU3ZHEACSATEIIbHOCTU MapTa
YeJI0BeKa.

[TpoBenenue pyoekHOU 2 0 2 TectupoBanue 2 Hepens
aTTeCTaluu. MapTa
UTOro 18 3 15
9 k1acc
Ne Tema 3ansaTHA Bcero | Teo | Ilpak DopMbI Cpoku
n/m. 4acoB | pusl | THKAa | JeATEJbHOCTH | MPOBeJACHHUS
CrpykTypa H cBoOlicTBa BeliecTBa — 4 yaca.

I. Ha cueny Beixoaut ypas. 2 0,5 1,5 JlemoHCTpanus 2 Hepens
PagnoakTUBHOCTE. MOJIEJIEN. STHBaps

2. HckyccTBeHHast 2 0,5 1,5 JlebaThl 3 "Hegens
PaAOAKTUBHOCTb. STHBapS

XuMu4ecKkue u3MeHeHHsl COCTOSIHMS BelllecTBa — 4 yaca.

3. W3meneHust cocTOSIHUS 2 1 1 becena. 4 nenens

BEIIECTB. JleMoHcTpanus STHBapst
MoelIe

4. Du3nYECKUE SBJICHUS U 2 1 1 [Ipe3enTanus. 1 Henens
XMUMHUYECKUE MPEBPAILICHHUS. YueOHbIit dbeBpans
OTnnune XuMHUYECKUX JKCIIEPUMEHT.
peakiuit 0T GU3NIECKUX Uccnenosanue
SIBJICHUU.

HacaeacTBeHHOCTH 0MOJIOTHYECKHX 00bEKTOB — 5 4acoB.

3. Pa3sMHOkeHHE OpraHu3MOB. 2 1 1 becena. 2 "enend
NHpuBunyanbHOE pa3BUTHE JlemoHCTpanus beBpans
OpraHU3MOB. MOJIEJICH.
buorenernueckuii 3aKoH. YueOHbIH
3aKOHOMEPHOCTH JKCIIEPUMEHT.

HacJe0BaHUs IPU3HAKOB. Habmonenue

6. Bun u nomynsiiuu. O6mmas 1 0 1 SIBJICHUI 3 Henens

XapaKTEePUCTUKA OMYIISIIUH. (beBpais

Dkosorndyeckue GaKkTopsl U




YCIIOBUSL CpeJIbl OOUTAHUSI.
IIpoucxoxaeHue BUIOB.

3aKOHOMEPHOCTH
W3MEHUYUBOCTH:
MoAu(HUKAITMIOHHAS U
MyTallMOHHAS! U3MEHUHUBOCTH.
OCHOBHBIE METOIbI CEICKIIHH
pacTeHuH, KUBOTHBIX U
MHUKPOOPTraHHU3MOB.

0,5

1,5

4 uenensa
beBpans

JKoJ0OrnYecKas cucremMa — 3 yaca.

IloToku BelecTBa U SHEPrUU
B 3kocucteme. Camopa3BuTHE
skocuctemsl. brocdepa.
Cpenoobpa3yromas
IeATETbHOCTh OPraHU3MOB.
KpyrosopoT Bemiects B
ouocdepe. DBomronus
ouochepsl.

1

0

1

AHTpPOIIOTEHHOE BO3/IEHCTBUE
Ha 6uoctepy. OCHOBEI
panroHaIBLHOTO
MIPUPOJIOTIOJIL30BAHHUS.

JlemoHCTpanus
MOJIEJICH.
MogenupoBanue

1 Henena
MapTa

2 Henmensa
MapTa

[TpoBenenue pyoekHOU
arTecranuu.

TectupoBanue

3 "Henensa
Mapra

UToro

18

4,5

13,5




