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IMosicuuTenLHAA 3aNIHCKA
HanpaBneHHOCTh MporpaMMbl — €CTECTBEHHOHAYYHAS.

Bun nporpammel — MoauGUIIIpOBaHHAS.

AKTYyaJbHOCTH NPOrpaMMblI

Hayky B Hamm JHM J1€1al0T OY€Hb MOJIOJBIE JIIOJU, B CBA3HM C 4eM, 00pa3oBaTelIbHble CUCTEMBI
CTpaH C pa3BUTOI MHHOBAIITMOHHOMN YKOHOMHKOM, IeTAI0T 0COOBIH aKIIEHT Ha UCCIIeI0OBATEIbCKIX
MeToax OOy4eHHs, YXOls1 OT aOCTpPaKTHBIX CIIOCOOOB MperojiaBaHus Haykh. B coBpeMeHHOM
o0Opa3oBaTeNnbHON cucTeMe Bce OOJbIIe MPOCKTHO-UCCIEAOBATEIBCKON NIEATEIHHOCTH TIO0
o0ecIeueHnI0 Tepexoa OT TPaJUIMOHHOTO 00pa3oBaHUsl K 0Opa30BaHMIO WHHOBAIIMOHHOMY,
peanu3yroneMy OO TPUHIUI pa3BUTHS dYesoBeka. McciemoBaTenbckas IesTebHOCTD
ydamuxcs sBisercs d3QPpexTuBHON 00pa30BaTeIbHON TEXHOJIOTHEH, KOMIUIEKCHO pa3BUBAIOIICH
YHHUBEpCaJIbHbIC yUeOHBIE JCUCTBUS U KIFOUEBBIC KOMITETEHITHH.

DKCMEPUMEHT U ONBIT SBJSIOTCS UCTOUYHHUKAMU 3HAHUI U KPUTEPUEM HUX UCTUHHOCTH B HAYKe.
Konnenmus coBpeMeHHOro o0pa3oBaHMsI MOJpa3yMeBaeT, YTO B Y4eOHOM OHKCIEPUMEHTE
BEAYLIYI0O pPOJIb JIOJDKEH 3aHATh CaMOCTOSITEJIbHBIA HCCIIEIOBATEIILCKUN  YUEHUYECKUM
skcriepuMeHT. COBpEeMEHHBbIE SKCIEepUMEHTANIbHbIE HCCIEAOBaHUA MO (U3HKE YK€ TPYIHO
MPEJICTaBUTh 0€3 MCIMOJB30BaHUS HE TOJIBKO aHAJIOTOBBIX, HO M IU(MPOBBIX HU3MEPUTEIbHBIX
puOOPOB.

HoBple conmanbHble 3apockl ONpeAesSIoT e 00pa30BaHus Kak OOIIEKYIbTYpPHOE, THYHOCTHOE
U TI03HABATEIbHOE Pa3BUTHE YdalluXcs, 0OeCledyrBaloIlee TaKylo KIIOYEBYIO KOMIIETEHIIUIO
o0pa3oBaHUs, KaK «HAY4YUTh YUYUTHCS». BakHelimeld 3amadyell COBPEMEHHOH CHCTEMBI
JIOTIOJTHUTEIILHOTO 00pa30BaHus SIBISIETCS (DOpMUPOBaHUE YIEOHBIX ACHCTBUI, 00ECTICUNBAIONITUX
IIKOJIbHUKAM YMEHHUE YUUTHCS, CIIOCOOCTBOBATH CAMOPA3BUTHIO U CAMOCOBEPILICHCTBOBAHHUIO.

[IpoBenenue GU3NUECKUX OMBITOB M HX OOBSICHEHHE MO3BOJISIET YUAITMCS JTyUIIle TIOATOTOBUTCS
K Hay4YHOMY BOCHPHUSATHIO MUpA.

IMeparoruyeckas uesaecoo0pasHOCTb MPOrpaMMbl

[Temaroruveckass 1enecooOpa3HOCTh TMPOSBISETCS B BO3MOXXHOCTH  WHIWBHIYyaTH3aIUN
00pa30BaTeNbHON TPACKTOPHUH ydamierocs Ayt (JOPMUPOBAHUS TAKUX JTMYHOCTHBIX PE3YyJIbTaTOB
KaK «TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM 4YHCJIE CamMoOoOpa3oBaHHIO, Ha
MPOTSYKEHUU BCEU KU3HU.

OOyyenue mo mporpamMMe «3aHuUMaTeNlbHas (U3NKA» paCHIUpPSET, YIIIyOJseT U JOIMOJIHSET
0a30BbIC 3HAHMSI, IOTYYCHHBIC B X0JIe U3YUCHHS TIpeaMeToB «OKpyKarmuid Mup», «bruomorus»
u «["eorpadus» 1 MOArOTABINBAET K U3YYEHHIO TAKUX MPeAMETOB Kak «Dusuka» u « Xumusi».

Azpecat nporpamMmsbI:
[Iporpamma paccunrana juist ooyuatormumxcs 13-14 ner.

[Tporpamma mpenHa3HaueHa Jig 00y4YarOUIMXCs, HUHTEPECYIOUINXCS BOIPOCAMHU, CBSI3aHHBIMU C
OOBsICHEHHEM HAOJIO/IaeMBIX SIBJICHUW ¥ HampaBlIeHa Ha o0OecleyeHue JOMOJHUTETHHON
TEOPETUYECKOH M TMPAKTUYECKOW MOJArOTOBKM MO MPOBEACHUIO U OOBSCHEHUIO (PU3UUECKUX
OTIBITOM U PAa3BUTUE TBOPUECKUX, HHTEIUICKTYAIBHBIX U UCCIIEIOBATEILCKUX CIIOCOOHOCTEH.

Cpoxk ocBoeHus1 mporpammabli: 1 rog.



Oo6bem nporpammsl: 34 yaca.

PesxuM 3ansaTuii: 1 yac B Hegero.

YuyeOnas rpynna: 8 — 14 yyammxcs.

dopma opraHu3anumn 06pa3oBaTeJLHOr0 MPOIecca: OUHasl.

YcioBus peanuzanuy NporpamMmsl

Texnuueckoe obecneuenue 06pa303ameﬂbnozo npovecca:

1.

2
3
4.
5

[lepconanbHBII KOMIBIOTEP (HOYTOYK).
Kononku.

[IpoekTop MyIbTUMEAUNHBIN.
O6opynoBanue «To4ku pocTa

dusnueckoe 000pyI0BaHUE IS IPOBECHUS OTIBITOB M SKCIIEPUMEHTOB.

@®opMbI POBEACHUS 3AHATHIA:
JCKIUS;
MPaKTUYECKOE 3aHSITHE;

yueOHas urpa.

esab nporpaMmmbli:

DopMHUPOBaHUE CUCTEMBI 3HAHUN O IPUPOIHBIX SBICHUAX U PU3NUECKUX 3aKOHOMEPHOCTSIX
HIOCPEICTBOM IPOBEICHHS (PU3MUECKUX OINBITOB M SKCIIEPUMEHTOB.

3agaun:

oﬂpaaoeam eéjibnole:

dbopMupOBaHrE YMEHUS aHATU3UPOBATH U OOBSICHITH MMOJTYYEHHBIN pe3ynbTat, C TOUKU
3pEHUs 3aKOHOB IIPUPO/IBL;

dbopMupoBaHUE y ydaluxcsi COOCTBEHHOI KapTUHBI MUpa Ha HAYYHOU OCHOBE, KOTOpas
JIOTIONTHSIET XYA0KECTBEHHO-00Pa3HyI0 €ro KapTUHY, CO3/1aBAEMYIO APYTUMHU
JTUCIUIINHAMUY;

dbopMupoOBaHUE MOHITUS 3HAUMMOCTH SKCIIEPUMEHTA MTPU U3YUCHHUH SBJICHUS WIH
npolecca;

obecrieuenre (popMUpPOBAHUS Y YUAIIMXCS YMEHUHM U HaBBIKOB pabOTHI ¢ IprOOpamMu 1
YCTPOMCTBAMU;

dbopMupoBaHUe 3HAHUN O (PU3NUECKHX SBICHUSIX U BEIMUNHAX;

MOHUMaHUE Pa3TUINi MEXTy UCXOTHBIMHU (haKTaMH M TUIIOTE3aMH VIS UX OOBSICHEHUS,
TeOpeTI/I‘-IeCKI/IMI/I MOJICISIMHA U pea.HBHbIMI/I 06’beKTaMI/I, OBJIAACHUC YHI/IBepcaJIBHbIMI/I
y4eOHBIMU JICHCTBUSAMH Ha MIPUMEPAX TUITOTE3 JIJIsl OOBICHEHHS HM3BECTHBIX (PaKTOB U
IKCIEPUMEHTAIBHOM MPOBEPKH BBIIBUTAEMBIX THUIIOTE3, Pa3pab0TKH TEOPETHYECKIX
MOJIEJIEN TTPOIECCOB WIIH SIBJICHUI;



paseusarouniue:

e DPa3BUTHE YMEHUI U HaBBIKOB YYAILIUXCS CAMOCTOSITENILHO PabOTaTh ¢ HAYYHO-
MONYJIIPHOM JINTEpaTypOH;

. Pa3sBUTUC yMeHI/Iﬁ MPAaKTUYCCKU IMIPUMCHATH (1)I/I3I/I‘-IGCKI/IG 3HaHHUA B )KM3HU,
e Pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH;

e IIOHMMAaHHE LEHHOCTH HAYKHU JJIsl yJIOBJIETBOPEHUS OBITOBBIX, IPOU3BOACTBEHHBIX U
KYJBTYPHBIX TOTPEOHOCTEH UeIOBEKa;

e (opmupoBaHuE y yyalIUXCcs aKTUBHOCTH U CAMOCTOSITEIbHOCTH;

® Pa3BUTHC Ha6J'IIO,Z[aTCJ'IBHOCTI/I, MaMATH, BHUMAHUSA, JIOTUYCCKOI'O MBIIIJICHHA, PEYb,

eocnumameJibHble:

e BOCIIMTaHHC Y66)KI[€HHOCTI/I B BO3MOXXHOCTHU IMO3HAHUSA 3aKOHOB IIPUPOJbI, B
H€06XOI[I/IMOCTI/I PAa3yMHOI'0 UCTIOJIb30BAHU JIOCTHOKCHUH HAayYKHU U TCXHUKU;

e BOCIIUTaHHUE YBAXCHHS K TBOPIIAM HAYKU U TEXHUKH, OTHOIICHUS K (PU3UKE KaK K
3JIEMEHTY 00I1IeYesIOBEYECKON KYIbTYPHI.

e TOBBIIIEHUE KYIbTYpPhI OOLICHUS U TIOBEICHUSI.

ILnanupyeMsble pe3y/ibTaThl OCBOCHHUS NPOrPaMMbl BHEYPOUYHOI AeATEJIbHOCTH (€
HCI0JIb30BaHueM o0opynoBanus «Touka pocTay)
Peanu3zanus nporpaMmsl COCOOCTBYET JOCTHXKEHUIO CIEAYIOIINX Pe3yJIbTATOB:
JInuHocTHBIE:

B cdepe MTMYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUN ydaluXCs:

* yueOHO-TI03HABATENILHBIN HHTEPEC K HOBOMY YU€OHOMY MaTepuaiy U Criocodam perieHus HOBOH
3a/1a4u;

* OpUEHTAlMs Ha NMOHMMaHHE MPUYUH ycliexa BO BHEY4YEOHOU AESITeNbHOCTH, B TOM 4HCIE Ha
caMOaHallu3 U CaMOKOHTPOJb pe3yibTaTa, Ha aHAINU3 COOTBETCTBUS PE3yJbTaTOB TPEOOBAHUIM
KOHKPETHOM 3a/1a4H;

* CITIOCOOHOCTB K CaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYYEOHOH 1EATEIbHOCTH;
Obyuarowutics noayuum 603MONCHOCHb O POPMUPOBAHUSL:

* BHYTPEHHEH TNO3MLMUHU IIKOJbHUKA Ha YPOBHE IIOJIOKUTEIBHOTO OTHOLICHHUS K IIKOJE,
MOHMMAaHUS HEOOXOJIMMOCTH YY€HHs, BBIPaXEHHOrO B MpeolialaHuu yueOHO-TI03HaBaTEeIbHbIX
MOTHBOB;

* BRIPQKEHHON YCTOWYMBOHN yueOHO-TT03HABATEILHON MOTHBAITUN YUEHUS,

* YCTOMUMBOrO yueOHO-T103HABATENIFHOIO HHTEpPECca K HOBBIM OOIIMM crioco0am perieHus 3a/1ad.

MeranpeamerHsie:

B cdepe peryasiTHBHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBHNA ydaIuxcs:

* IUIAHMPOBATh CBOW JIEHCTBUS B COOTBETCTBMH C IIOCTABJICHHOHN 3aJaueil M YCIOBUSIMH €€
peanu3auy, B TOM YKCiIe BO BHYTPEHHEM ILJIaHE,

* YYUTHIBATh YCTAHOBJICHHBIC MPABIJIA B INITAHWPOBAHUH M KOHTPOJIE CLIOCO0a PEIICHMS;

* OCYIIECTBIJIATH UTOTOBBIN U MOIIATOBBII KOHTPOJb 110 PE3yJIbTaTy;



¢* OLICHUBATH HpaBI/IHBHOCTL BBITTIOJIHCHU S I[GI>'ICTBI/I}I Ha ypOBHe aHeKBaTHOﬁ peTpOCHeKTHBHOfI
OIICHKH COOTBETCTBHUS PE3Y/IHTATOB TPEOOBAHUSAM JIAHHOM 3aJ1a4ul M 3aJJa4HON 00J1acTH;

* aJICKBaTHO BOCIIPUHUMATD IIPEJIOKECHUS U OLICHKY YYUTEJIEH, TOBAPUILEH, POJUTENECH U APYTUX
JIIOJICH;

* pa3nu4aTh Cocod U pe3yabTaT JeHCTBUSI.

Obyyarowuticss NOIYYUM 803MONCHOCHb HAVUUMCL:

*B COprI[HI/I‘-IGCTBe C y‘-II/ITeJIeM CTaBUTH HOBBIC y‘-Ie6HLI€ 3aJa4u,

* IPOSIBIIATH IMO3HABATEIHHYIO HHUIIMATUBY B Y4€OHOM COTPYAHHUYECTBE;

® CAMOCTOATCIIbHO aJCKBATHO OIICHHUBATH HpaBI/I.HBHOCTB BBITIOJIHCHU A I[ef/’ICTBI/ISI U BHOCUTH
HEO0OXOMMBbIE KOPPEKTUBBI B UCIIOTHEHUE KaK TI0 X0y €ro peau3aliu, Tak U B KOHIIE JEHCTBHUS.

B cepe mo3naBaTeIbHBIX YHUBEPCAIBHBIX YUEOHBIX JCHCTBUN yUalTUXCS:

* OCYIIECTBIISATH MOMCK HEOOXOAMMOW MH(OPMAIMH JIs BBIMOJHEHUS BHEYYEOHBIX 3aJaHUM C
UCIIOJIb30BaHWEM Y4YeOHOM JHUTepaTypbl M B OTKPHITOM HH()OPMAIIIOHHOM TPOCTPAHCTBE,
DHITMKJIONENH, CIPAaBOYHUKOB (BKIIOYAsi JJICKTPOHHBIC, ITU(PPOBEIE), KOHTPOIHPYEMOM
npoctpaHcTBe MHTEpHETA;

* OCYIIECTBIIATH 3aMUCH ((PUKCAIMIO) BBIOOPOUHOM HH(OpMALIUK 00 OKpYKaIOIIEM MHUpE U 0 cebe
CaMOM, B TOM 4HCJIi€ ¢ momoIbio UHCTpyMeHToB UKT;

* CTPOUTH COOOIIEHHMSI, IPOEKTHI B YCTHOM U MUCHbMEHHOMU (hopMe;

* IPOBOJIUTH CPAaBHEHHUE U KIacCU(DPUKAIMIO TIO 3aJaHHBIM KPUTEPHUSIM;

* YCTaHABJIMBATH MPUYUHHO-CIICICTBEHHBIC CBSI3U B U3y4a€MOM KPYTe SIBIICHU;

* CTPOWTH pacCyXIeHHs B (popMe CBS3M MPOCTHIX CYXKIEHUH 00 OOBEKTe, ero CTPOCHHUH,
CBOMCTBaX U CBs3ax;

Obyuarowuiics noay4um 603MOHNCHOCHb HAYUUMbCA:

* OCYIIECTBIISITh PACHIMPEHHBIN MOMCK HHPOPMALIMU C UCIIOIB30BAaHUEM PECYPCOB OMOIMOTEK U
cetu MHTepHeT;

* 3amuchIBaTh, (UKCHpOBaTh HWH(POpPMANUIO 00 OKPYKAIIMUX SBICHUSAX C IOMOIIBIO
uHctpymeHtoB UKT;

* OCO3HaHHO U MPOU3BOJIBHO CTPOUTH COOOUIEHHS B YCTHON M MUCbMEHHOMN (opMe;

* OCYIIECTBIATH BBIOOp Hambosiee d(h(HEeKTUBHBIX CIOCOOOB pelIeHHs 3a7ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* CTPOWTH JIOTUYECKOE PACCYKICHHE, BKIIIOYAIOIIEE YCTAHOBJIEHHE MPUYHMHHO-CIIEICTBEHHBIX
CBSI3EH;

* MOT'YT BBIHTH Ha TEOPETUUYECKHUI YPOBEHB PEIICHNUs 33/1a4: PELICHHE 110 ONPeIeIEHHOMY TUIaHy,
BJIa/ICHE OCHOBHBIMH IIPUEMaMHU PEIICHUS, OCO3HAHUS JEATEIIbHOCTH 0 PEIICHUIO 33/1a4H.

B chepe koOMMyHUKATHBHBIX YHUBEPCAIBHBIX YUCOHBIX JEHCTBUN YUAIIUXCS:

* aJICKBAaTHO UCIIOJIb30BATh KOMMYHUKATUBHBIE, IPEXKE BCETO - PEUEBBIC, CPEJICTBA JUIs pEIICHUS
pa3IMYHbIX KOMMYHHKAaTUBHBIX 3a/a4, CTPOMTh MOHOJIOTMYECKOE COOOIleHue, BIaJETh
JTUAIOTHYECKON (POopMOl KOMMYHHUKAIIMH, UCTIONB3Ys, B TOM YHUCII€ CPEICTBA M MHCTPYMEHTHI
UKT u qucTaHMOHHOTO OOIIEHNS;

* TOMYCKaTh BO3MOKHOCTb CYIIECTBOBAHUS Y JIIOJIEN PA3IMUHBIX TOYEK 3PEHUs, B TOM YHUCJE HE
COBMAJIAIOIIUX C €ro COOCTBEHHOH, U OPHUEHTUPOBATHCS Ha MO3MIIMIO MapTHEpa B OOLIECHUH U
B3aHUMOJCHCTBUM;

* YYHUTHIBaTh pa3Hble MHEHUS U CTPEMUThCS K KOOpAMHAIMM pA3INYHbIX MO3UIUN B
COTPYAHUYECTBE;

* hopMynHpOBaTH COOCTBEHHOE MHEHHWE U TTO3UIINIO;

* JIOTOBAPUBATHCS U MPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JESTENLHOCTH, B TOM YHUCIIE
B CUTYallUU CTOJKHOBEHUS! HHTEPECOB;

Obyuarowuiica noayyum 03MOACHOCIb HAYYUMbCA!

* YYUTHIBATh U KOOPAUHHUPOBATH B COTPYAHUUECTBE OTIUYHBIE OT COOCTBEHHOM MO3UIIUU JPYTUX
JIIOJIEH;

* YUUTHIBATh pa3Hble MHEHUS U HHTEPEChl U 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* IOHUMATh OTHOCHUTEIHLHOCTh MHEHHH H MOJIX0/IOB K PEUICHUIO TTPOOJIEMBI;



* apryMEHTHUPOBATh CBOIO IMO3UIMI0O W KOOPAUHUPOBATH €€ C TMO3UIUSIMH TapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEHIeHNsI B COBMECTHON JeSITeIbHOCTH;

* 3a/JaBaTh BOMNPOCHl, HEOOXOAWMBIC IJISi OpraHuU3aluud COOCTBEHHOW JCSITENFHOCTH U
COTPYJIHUYECTBA C TAPTHEPOM;

* OCYIIECTBISITh B3aUMHBIA KOHTPOJIb M OKa3biBaTh B COTPYAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.

IIpeamerHbIe:

- OpHEHTHpPOBATbCA B SBICHUSAX M OOBEKTaX OKPYKAIOLIETO MHpa, 3HATh TPAHUIBI HX
MIPUMEHUMOCTH;

- IOHUMATh OnpeeNneHus (PU3NYECKUX BEJINYUH U IIOMHHUTD OIIpEeNIone GopMysl;

- MOHUMATh KaKUM (PU3MYECKUM MPUHIUIIAM U 3aKOHAM MOJAYUHSIOTCS T€ WM UHbIE OOBEKTHI U
SIBJICHUS] TPUPOJIBL;

- 3HAHUE MOJIeNIM NTOUCKa pelIeHnH Ui 3a/1a4 10 (PU3HKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHUKH.

- IPUMEYaTh MOJIEJH SIBJICHUN U OOBEKTOB OKPYKAIOILIETO MHUPa;

- aHaJIM3UPOBAThH YCIOBUE 3a/1a4U;

- nepedopMyIIMpPOBaTh U MOJIEIUPOBATh, 3aMEHATh UCXOIHYIO 3aauy JIpYyroii;

- COCTaBJIATH IIJIaH PEIICHHUS;

- BBIJIBUTaTh U MIPOBEPSATH NPEAaraéMble JUIsl pEIIEHNs TUIIOTE3bI;

- BJIAJIETh OCHOBHBIMU YMCTBEHHBIMH OIlE€PALMSIMU, COCTABIISIOIIMMU IIOUCK PEIICHUS 3a/1a4H.

Coaepikanue nporpamMmsl

TemnoBble IBJICHUS.

TennoBoe pacmmpenune ten. [Iponeccel miaBieHns U OTBEpAEBaHUs, UCIIAPEHUS U

KoHJleHcauuu. Teronepenada. BiiaxkHOCTh BO3/lyxa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu. 1. HabmrogeHue TastHus Jibj1a B BOJIC.

2. CKOpOCTb UCIIAPEHUSI PA3IMYHbIX KUIAKOCTEH.

3. TeroBbie ABUTATENH OYAYIIETO.
Jlabopamophvie pabomoi (¢ UcnoJb30BaHUEeM 00opyaoBanus «Touka poctay)

1. I3MeHeHus1 1IuHBI Tejla IPU HarpEeBaHUM U OXJIAXKICHUU.

2. OtnuBKa napauHOBOTO COJIATHKA.

3. HaOmroneHue 3a mIaBJIEHUEM JIbIA

4. OT 4ero 3aBUCUT CKOPOCTb UCHIAPEHUS KHUIKOCTHU?

5. HaGmroenre TeraonpoBOAHOCTH BOIBI M BO3AyXa.
Xapakmepucmuka 0CHOBHBIX U008 0esTMENbHOCHIU!

CamMocTosATeabHO (QOPMYIUPYIOT IMO3HABATEIbHYIO 3a7adyy. YMEIT C IOMOIIBI0 BOIPOCOB
noObIBaTh  HeJocTarolylo uHpopmamuio. Mcmonb30BaHMEe U3MEPHUTENBHBIX — MPUOOPOB.
Bemonnenne 1a0opaTOpHbIX M MOpakTUYecKuX paboT. JluarHocTuka U yCTpaHEHHE
HEUCTPABHOCTEH MpuOOpOB. BeicTpamBaHWE THUIOTE3 HAa OCHOBAHMHM HMMEIOIIUXCS JTAHHBIX.
KoHcTpynpoBaHue 1 MOAEIMPOBAHHUE.

BrimonHenue 3amaHuii MO0 yCOBEPIICHCTBOBaHHWIO MPUOOpOB. Pa3paboTka HOBBIX BapHAHTOB
onbITOB. Pa3paboTka W mpoBepka METOIUKH JKCIEPUMEHTaTbHON paboThl. PaboTra B Maibix
rpynmnax. AHaTU3UpPYIOT, BRIOUPAIOT 1 00OCHOBBIBAIOT CBOE pelleHue, aeiictus. [Ipencrasnenue



pe3yJIbTaTOB TMAPHOW, TPYNIOBOM JEATEIIBHOCTH. Y4YacTUE€ B JUAJIOre B COOTBETCTBUU C
IIpaBUJIaMU PEYEBOTO IMOBEICHHUS.

DJIeKTPUYeCKHUE SABJICHUS.

Muxkpomup. Mogenu aroma, cymecrsoBasiue 10 Hadana XIX. McTtopust OTKpsITUS U IEUCTBUS
rajgbBaHUYECKOro 3JjeMeHTa. Mcropust cosmanus snekrpodopHoi MamuHbl. OmnbeiT BonbTa.
DIEKTPUUECKHUI TOK B JIEKTPOIUTAX.

Jlemoncmpayuu. (¢ ucnojib3oBanuem odopynoBanus «Touka pocray)

1. Mogenu aToMOB.

2. 'anbBaHUYECKHE DJIEMEHTHI.

3. PaGora »nexTpodopHOI MAITHHEI.

4. OnsiTel BonbTa u ['ansBanu.

Jlabopamopnwvie pabomoi:

1. Co3naHue rabBaHUYECKUX 3JIEMEHTOB U3 MOJAPYYHBIX CPEJICTB.

2. DNEeKTPUYECKUHN TOK B KUIKOCTSIX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB J€ATE€IbHOCTH:

Y1paBisioT cBOeH MO3HABATENbHOM 1 y4eOHOM 1eTebHOCTHIO TOCPEICTBOM ITOCTAHOBKH I1EJIEH,
IJIAHUPOBAHUS, KOHTPOJS, KOPPEKIUU CBOMX JEHCTBUM M OLEHKH YCIEHIHOCTH YCBOCHHS.
CpaBHMBAIOT CHIOCO0 M pe3ysbTaT CBOMX JEHCTBUH C 00pas3loM - JIMCTOM CONPOBOXKJICHHS.
OOHapyxuBarOT OTKJIOHEHHS. OOMyMBIBAIOT MPUYUHBI  OTKJIOHEHHH. OCYIIECTBISIOT
CaMOKOHTPOJIb ¥ B3aUMOKOHTPOJIb. Vcmonb30BaHNE M3MEPHUTENHHBIX NMpUOOpOB. BrimonHeHue
71a00paTOPHBIX M MPAKTHYECKUX padoT. /[narHocTuka U ycTpaHeHHe HEUCIIPAaBHOCTEH TPHUOOPOB.
BricTpauBanne THUMOTE3 HAa OCHOBAaHMM UMEHOMIMXCS JAaHHBIX. KoHCTpynpoBaHue u
MOJICJINPOBAHUE.

JIeKTPOMATrHUTHBIE SIBJICHHSA.

MarautHoe Tojie B BemiecTBE. MarHuTHas aHoManus. MarHuTHele Oypu. PasHoBuaHOCTH
AIIEKTPOU3MEPHUTETBHBIX MPUOOPOB. Pa3HOBHIHOCTH AIEKTPOABUTATEICH.
Jlemoncmpayuu (¢ ucnoJib3oBanueM odopynoBanus «Touka pocray).

1. HarnsgHocTh MOBeIeHHsI BEIIECTB B MAarHUTHOM TIOJIE.

2. Ilpe3enTanuu 0 MarHUTHOM T10JI€ 3€MJIM 1 O MarHUTHBIX OypsX.

3. JleMOHCTpaIus pa3HOBUIHOCTEH JIEKTPOU3MEPUTENBHBIX IPHOOPOB.

4. HarnsigHOCTh pa3HOBUIHOCTEM JIEKTPOABUTATENEH.
Jlabopamopnvie pabomui: 1. VccnenoBanue pa3lmudHbIX dJEKTPOM3MEPUTENBHBIX TPHUOOPOB.
Xapaxkmepucmuka 0CHOBHbIX 8UO08 0esIMeNbHOCTNU.

YHpaBisoT cBOEH M03HABATENbHOM 1 y4eOHOM 1S TebHOCTHIO TOCPEICTBOM ITOCTAHOBKH IIEJIEH,
IJIAHUPOBAHUS, KOHTPOJS, KOPPEKIUU CBOMX JEHCTBUM M OLEHKH YCIEHIHOCTH YCBOEHHS.
CpaBHUBAIOT CMOCOO W pe3yibTaT CBOMX ACHCTBHI C OOpa3lOM - JIMCTOM COIPOBOXKICHUS.
OO6HapyxuBarOT OTKJIOHEHHS. OOMyMBIBAIOT MPUYUHBI  OTKJIOHEHHH. OCYIIECTBISIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Onruyeckue siBJICHUS.

HcTouyHuky cBeTa: TEIUIOBbIE, JIOMUHECHEHTHBIC, UCKYCCTBEHHbIE. V3roTOBIIEHHE KaMephl -
0o0CKypa W HCCIIeJOBaHHE U300pa)XKeHHsI C TOMOIIBI0 MOJeld. MHOTroKpaTHOE H300pakeHue
peIMeTa B HECKOJIbKUX IIOCKUX 3epKasiax. M3roToBUTH MEPUCKON U C €ro MOMOIIbIO TPOBECTH
HaOmronenus. [IpakThyeckoe WCMOIB30BaHME BOTHYTBIX 3€pKaJ. 3pUTENIbHBIE HIUTIO3HUH,
MOPO’KIaeMble TIpeoMIIeHuEeM cBeTa. Mupaxu. PazButue BoJIOKOHHOM onTuku. Mcnonb3oBanne
3aKOHOB CBETa B TEXHUKE.

Jlemoncmpayuu (¢ ucnosib3oBanuem odopynoBanusi «Touka pocray)

1. PasnuuyHble HCTOYHUKHU CBETA.

2. N3o06paxeHune nmpeaMeTa B HECKOJIBKHX TUIOCKHX 3epKaJiax.

3. 300paxxeHne B BOTHYTHIX 3epKajax.

4. Mcnonp30BaHuE BOJIOKOHHOW ONTHKH.

5. YcrpoiictBo (hoToanmaparoB, KHHOPOSKTOPOB, KaJIEHI0CKOIIOB.



Jlabopamophwvie pabomoi:

1. U3rotoBneHune kamepsl - 00CKypa U UCCIIEJOBaHHE U300paXKEHUS C TIOMOIIBI0 MOJIEIH.

2. IlpakTyeckoe NpUMEHEHNE TUIOCKUX 3epKaJl.

3. IlpakTHuecKoe UCTIOIb30BaHUE BOTHYTHIX 3€pKal.

4. UzroroBrieHue nepuckona u HabJIroAeHUs ¢ TOMOIIBIO MOJIEIH.

Xapaxkmepucmuka 0CHOBHbIX 8UO08 0esIMeNbHOCTNU.

YnpaBisioT cBOeH M03HABATENbHOM 1 y4eOHOM 1eSTeNbHOCTHIO TOCPEICTBOM ITOCTAHOBKH I1EJIEH,
IJIAHUPOBAHUS, KOHTPOJS, KOPPEKIUU CBOMX JEHCTBUM M OLEHKH YCIEHIHOCTH YCBOCHHS.
Boimensitor u GOpMyNHpYIOT —TO3HAaBaTENbHYIO I€Jb.  BBIAENAIOT  KOJUYECTBEHHBIE
XapaKTepUCTHUKU OOBEKTOB, 3aJaHHble cioBaMu. [IpMHMMAaOT mO3HABaTeNbHYIO LEIb U
COXPAHSIIOT €€ MPH BBIMIOJHEHUH YUeOHBIX AeiicTBril. OCO3HAIOT CBOM JeicTBHsI. IMEIOT HaBBIKK
KOHCTPYKTHUBHOTO OOIIIEHUS B MaJIbIX TPyIIax.

Yes10BeK U nmpupoaa

ABTOMAaTHKa B HamIen xu3HU. [IprMepbl HCIOb30BaHUsl aBTOMAaTHUYECKUX YCTPOUCTB B HAyKe, HA
pou3BOJICTBE U B ObITy. CpezacTBa cBsa3H. Paauo u TeneBuieHue. AjgbTepHATUBHBIE UCTOYHUKU
sHepruu. Buael anekrpocrannuii. HeoOXOAMMOCTh SKOHOMHH TPHUPOIHBIX PECypcoB U
MCIIOJIb30BaHUs1, HOBBIX SKOJIOTUYHBIX U Oe30MacHbIX TexHOoNMorui. Hayka 1 6e30macHOCTb JII0/IEH.
Hemoncmpayuu: 1. hoTomarepuabl ¥ CIaiIpl O TEME.

Jlabopamopuvie pabomol.: 1. VI3ydenne 1eMCTBUN CPEICTB CBSA3H, PAIUO U TEICBUICHUS.
XapakmepucmuKka 0CHOBHBIX U008 0esTMENbHOCHIU!

CamocrosiTensHO  (QOPMYJIUPYIOT TIO3HABATENIBbHYIO 3a7ady. YMEWT (WId pa3BUBAIOT)
CHOCOOHOCTH C MTOMOIIBIO BOTIPOCOB JTOOBIBATH HEIOCTAIOIIYIO HH(POPMAITHUIO.

@opMbl Oprauu3annu 00pa3oBaTeJbHOI0 NMpouecca:

- TpyIIoBasi;

- AHAWBUTyalIbHAad;

- ¢ppoHTaTBEHAS.

Benymme TexHosioruu:

Hcnone3yloTcss 3JIeMEHTHI CIAEAYIOUIMX TEXHOJOTHM: MpoeKTHas, MNpoOJIeMHOro OOydeHHs,
I/IHq)OpMaI_[I/IOHHO-KOMMYHI/IKaI_[I/IOHHaSI, KPUTHYCCKOT'O MBIINIJICHUA, HpO6JIeMHOI‘O auaiora,
UTpoBasl.

OcHoBHbBIE MeTObI PA00THI HA YPOKeE:

Benymumu metonamu oOydeHuUs SBISIOTCS: YaCTHYHO-TIOMCKOBOM, METOJ MaTeMaTH4ecKOro
MOZACIINPOBAHUA, aKCHOMaTH4YeCKUH METOA.

DopMbl KOHTPOJIS:

Tak xak 3TOT KYPpC ABJIACTCA OOMOJIHUTCIBHBIM, TO OTMETKA B 6aJIJIaX HE€ CTaBUTCHI.

VYyamuiics yuuTcs OIEHHBaThb ce0d M JPYrUX caM, 4YTO [I03BOJISIET pa3BUBAThb YMEHUs
caMOaHalM3a U CIOCOOCTBYET Pa3BUTHIO CAMOCTOSTEIILHOCTH, KaK CBOWCTBY JIMYHOCTHU
yuamierocsi. BruisBiieHne NpoMEXYTOYHBIX M KOHEUYHBIX PE3YyJIbTaTOB YYAIIMXCS MPOUCXOIUT
4yepe3 MPaKTUYECKYIO IeATEeIbHOCTh; 3aU4eTHBIE Pa0OTHI:

* TeMaTuyeckas MoJ0OpKa 3ajad pa3jIMuyHOTO YPOBHSI CIOKHOCTHU C HPEJICTABICHHUEM pPa3HBIX
METO/IOB peuieHus B BHJIE TEKCTOBOI'O AOKYMEHTA, Mpe3eHTanuu, (-
aHUMALMHU, BUIEOPOJIMKA WK web - cTpanuubl (caiita)

* BBICTABKa [TPOCKTOB, MPE3EHTAIUH;

* J€MOHCTpALUs dKCIEPUMEHTa, KaYeCTBEHHON 33/1auyil ¢ KaueCTBEHHBIM (YCTHBIM HJIM B BUJE
NPUIOKEHUs, B TOM 4YHCIIe, MPE3CHTAIlMEl) OMHMCAaHWeM Tpolrecca Ha 3aHITHH, (ECTHBAIC
9KCIIEPUMEHTOB; (PU3NUECKHUE OJIMMITHAIBI.



Kaneﬂuapno-TeMaaneckoe IVIAHUPOBAHHUE

Ne | Mara Tema 3ansiTus Hcnonb3oBanue NIpUMEYaHue
/Tl | IpOBEACHHUS odopynoBaHust
IInan | Pakr eHTpa .
ecTeCTBEHHOHAYYHOil
U TEXHOJIOTHYeCKOM
HanpaBJIeHHOCTeH
«Touka pocra»
1. BBegenne (14)
BBoanoe 3anstue. llenu u 3anaun | KomnerotepHoe
1 Kypca. TexHuka 0€301macHOCTH. obopynoBaHue
2. TenioBble siByienus (12 v)
PaznooOpasue TemioBbix | KomneroTepHoe
sBiieHuid. TeruioBoe pacmupenue | 00opynoBaHUE
2 TeJl.
Jlaboparopnas pabota O6opynoBanwue st
«VI3MeHeHus1 IITUHBI Tella IPU abOpaTOPHBIX PpadboT
HarpeBaHUU U OXJIAXKICHUN. " YUEHUYECKUX
3 OINBITOB
Tennonepenaua Habmonenue Ob6opynoBanue s
TEIUIONPOBOIHOCTH BOJIBI U JI€MOHCTpAaIHii
4 BO3/yXa.
JlaboparopHnast pabota O6opynoBanue s
«M3mepenue yaenbHou nabopaTtopHeIX PaboT
TEMI0EMKOCTH Pa3InYHBIX u YUEHUYECKUX
5 BEILIECTBY. ombiToB  (Ha  0ase
[InaBnenue u oTBEpICBaHUE. KOMMIeKToB 1t OI'D
Jlaboparopnas pabota «OTinBKa
6 napauHOBOTO COJIJIATHKAY
JlaGoparopHnas pabota O6opynoBanue s
«HabOnrorenue 3a miaBIeHUEM nabopaTtopHeIX PaboT
JIBAA» u YUEHUYECKUX
7 OTIBITOB
Pemnrenue onuMnuaaHbeIX 3amad O6opynoBanue  JIst
8 Ha YpaBHEHHE TETIOBOTO OallaHca | IEMOHCTpAIUil
Penrenue onuMnuaagbeIX 3amad O6opynoBanue  JIst
9 Ha pacuéT TEIJIOBBIX MPOILIECCOB | IEMOHCTpaIui
10 Jlaboparopust kpuctautorpaduu.
Hcnapenue u koHaeHCAIIHS. O6opynoBanue  JIst
11 JIEMOHCTPALIMI
CocraB armMocdephl, O6opynoBanue  JIst
HaOIII0IeHUE TIepexo/ia JEMOHCTpALHI
HEHACBILIICHHBIX I1apOB B
12 HACBILLICHHBIE.




BrnaxsocTs Bo3ayxa Ha pasHbix | OOopymoBaHue IS
13 KOHTHHEHTAaX JIEMOHCTPALINI
3. DuekTpuyeckue sipjeHus (84)
Muxkpomup. Mogenu atoma, O6opynoBanue  JIst
14 cyluiecTtsoBasume 10 Haqayua XIX | neMoHcTpanui
Hcropust OTKpBITUA U JEHCTBUS KomnerotrepHoe
15 rajbBAHUYECKOTO JIEMEHTA obopymoBaHue
Uctopus CO3IaHus
351eKTpOoOpHOU
16 MAIIHHBI
OnbiTel Bonera. Onexrpuueckuii | KomnbrotepHoe
17 TOK B DJIEKTPOJIUTAX. obopynoBaHue
Pemenne omumnuanaeix 3agad Ha | O6opynoBanue  JJis
18 3aKOHBI IOCTOSIHHOT'O TOKa JEMOHCTpALUH
Habntonenue 3aBucuMoCTH Ob6opynoBanue s
COTNPOTHUBIICHUS IPOBOIHUKA OT | IEMOHCTpAIil
19 TEMIIEPATYPBL.
JlaGoparopHnast pabota O6opynoBanue aJs
«OrmpeeneHnue CTONMOCTH nabopaTtopHeIX pPaboT
M3pacX00BaHHOI u YUEHUYECKUX
AIEKTPOIHEPTUN ombIToB  (Ha  0Oaze
10 MOIIIHOCTH TOTPEOUTENS M IO | KOMILIEKTOB st OI'D
20 CUETUHKY»
Pemnrenune onuMnuaaHbeIX 3amad O6opynoBanue  JIst
21 Ha TEINIOBOE AEHCTBHE TOKA JIEMOHCTPALIMI
4. JjeKTpOMarHuTHbIe siBJeHus (34)
DNEKTPOMarHUTHBIE SIBICHUS. Ob6opynoBanue s
DIJIEKTPOU3MEPUTETBHBIE JIEMOHCTpALII
22 puOOPEIL.
MarnuTHas anomanus. | O0opynoBaHue  aus
MaruuTtHsle JIEMOHCTpALII
23 Oypu
PaznoBugHoCTH
24 AJIEKTPOJIBUTATENECH.
5. OnTuueckue siBjeHust (74)
Hcrounuku cBeTa: TEIIIOBEIE, O6opynoBanue st
25 JIIOMUHECIIEHTHELIE JIEMOHCTpALII
MHorokpaTtHoe nu300pakeHue
npeaMeTa B HECKOJIBKHUX TUIOCKUX
26 3epKaJax.
N3roToBUTH MEPUCKOIT U C €T0 O6opynoBanue st
27 TTOMOIIIBIO MIPOBECTH HAOJIOCHUS | IEMOHCTpaIui
[IpakTHueckoe UCTOIb30BAHNE O6opynoBanue st
28 BOTHYTBIX 3€pKaJl JIEMOHCTPAIH
3puTenbHbIE WILTIO3HH, Ob6opynoBanue s
MOPO’KJIaeMble TPETOMIICHUEM JI€MOHCTpAaIHii
29 cBeTa. Mupaxu.
30 Pa3BuTHe BOJTOKOHHON ONTHUKH

31

Hcnonk30Banue 3aKOHOB CBETA B
TEXHHUKE




6. YesioBek u npupoaa (44)

32 ABTOMATHKa B HaIlleH KU3HH .

33 Pangno u teneBuaeHue
AnbTepHaTUBHBIE UCTOUYHUKH

34 SHepruu. Buael a5ieKTpocTaHINM

Komnberoreproe
obopynoBaHue
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