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IHosicHUTEJLHAA 3aNIMCKA

BHeypouHas nesTeabHOCTh ABISETCS COCTAaBHOW 4acThl0 00pa30oBaTEIbHOIO Ipolecca U
oJIHOM u3 (OpM OpraHU3aIMu CBOOOJHOTO BpeMeHH obydarontuxcs. B pamkax peanuzaruu OI'OC
OOOQO BHeypouHast AATENbHOCTD - 3TO 00pa30BaTelIbHas e TEeIbHOCTb, OCYIIECTBIsIEMas B popmax,
OTJIMYHBIX OT YPOYHOH CHUCTeMbl OOydYeHHs, W HalpaBlICHHAs Ha JOCTIIKEHHE IUIAHUPYEMbIX
pe3yIbTaTOB OCBOCHHUS 00pa30BaTENIbHBIX MPOTrPaMM OCHOBHOTO 0011ero oopa3zoBanus. Peanuzanus
paboueil mporpamMmbl 3aHATUH BHEYPOUHOH JEATENBHOCTH MO (u3MKe «IKCIepUMEHTaIbHAs
¢u3uka»  CrocoOCTBYeT  OOLIEMHTEJJIEKTYaJIbHOMY  HAIpPaBICHHUIO  PAa3BUTHUIO  JIMYHOCTH
obyyaromuxcs 8 Kiacca.

IIporpamma pexkomeHayercst uid pabOThl, C L€IbI0 NPUBUTHUS HHTEpEca K IpeIMery,
(dopMHpOBaHUS y YYAIIMXCS HABBIKOB MCCIEIOBATEIbCKON JIEATEIHOCTH, YIIyOJIeHUS W
pacupeHusi 3HaHHS TO (U3MKE, a TakXKe OTAEIbHbIE (PAarMEeHTHl 3aHATHH MOTYT OBITh
UCTIOJIb30BaHbl Ha YPOKaXxX (DU3UKH.

Ha npenonaBanue kypca otBoautcs 34 daca (1 yac B Heqelio).

Leab0 mporpaMMbel  3aHATHH  BHEYPOUYHOM  JEATENBHOCTH 1O (hu3mke
«DKCTIepIMEHTAIbHAS (PU3UKAY, [UII 00yJaromuxcs 8 Kiacca sBIsIOTCS:

. (hopMUpOBaHHE W Pa3BHTHC Yy YYAIIUXCS KIFOYEBBIX KOMIICTSHITHI: ydeOHO-
MO3HABATEIIBHBIX, WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX, COIHAIBHBIX, M KakK CJICICTBUC
KOMIIETEHLIMHM JIMYHOCTHOI'O CAMOCOBEPILICHCTBOBAHUS,

. dbopMHpOBaHHE MPEIMETHBIX W METANpeIMETHBIX pe3yabTaToB OOydYeHMUS,
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA;

. BOCIIUTAHHE TBOPUYECKOW JIMYHOCTH, CIHOCOOHOW K OCBOCHHIO IEPEIOBBIX
TEXHOJIOTUH U CO3JIaHHIO CBOMX COOCTBEHHBIX Pa3padOTOK, K BBIIBHKEHHUIO HOBBIX HJEH U
IIPOEKTOB;

. peanu3arys AesiTeIbHOCTHOTO MOAX0/a K IPEIMETHOMY OOYUEHHIO Ha 3aHATHIX

BHEYPOYHOI! IeITETbHOCTH 110 (PU3HKE.
OCOoOEHHOCTBIO BHEYPOUHOH JEATENbHOCTH MO (PU3HKe SIBIISETCS TO, YTO OHA HalpaBiIeHa
Ha JIOCTIXKEHHE OoOydarouMMHcs B OOJNbIIEH CTENEHM JHMYHOCTHBIX M METallpeIMETHBIX
pE3yIbTaTOB.
3agauu Kypca
. BBISIBIIEHHE MHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTEN, BO3MOKHOCTEH yJaIuxcs
K Pa3JIMYHbIM BUAaM ACATCIIBHOCTH,

. (hopMHpOBaHUE MTPEICTABICHUS O SIBJICHUSIX U 3aKOHAX OKPY’KAroIIero Mupa, ¢
KOTOPBIMU HIKOJIbHUKH CTAJIKUBAIOTCS B IOBCEITHEBHOM JKU3HH;

. (dhopMHpOBaHKE MPEICTABIEHUS O HAYYHOM METO/I€ IO3HAHUS;

. pa3BUTHE UHTEpECA K UCCIIEI0BATENbCKON AEATENbHOCTH;

. pa3BUTHE ONBITA TBOPUECKOM IEATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

. CO3/IaHH€ YCIIOBHM Ul peaau3alii BO BHEYPOUHOE BpeMs IPHOOPETEHHBIX

YHUBEPCAJIbHBIX YUEOHBIX ACUCTBUI B ypOUHOE BpeMs;

. UCIIOJIb30BaHUE  MPUOOPETEHHBIX  3HAHMM M yYMEHUH g pelleHus
NPaKTUYECKHX, )KU3HEHHBIX 3a71a4;

. BKITIOYCHHE YYAIINXCS B Pa3HOOOPA3HYIO IS TeIbHOCTh: TEOPETHICCKYIO,
NPaKTUYECKYI0, aHATUTUYECKYIO, TOMCKOBYIO;

. BbIpabOTKa THOKMX YMEHHH NEPEHOCUTh 3HAHUS U HABBIKK HA HOBBIC (POPMBI
y4aeOHOU paboTHI;



. pa3BUTHE COOOPA3UTEITHLHOCTH U OBICTPOTHI PEAKIIMH MPU PELICHHUH HOBBIX
pa3IMyYHbIX (PU3MUECKUX 33/1a4, CBSI3aHHBIX C MPAKTUYECKOU e TEIbHOCTBIO.

MeTtoabl 00yueHusi 1 GopMbI OPraHU3ANMU AEATETbHOCTH 00yYAOIIUXCS

Peanuzarust mporpaMmbl BHEYPOUYHOU ESTENILHOCTH MPEANoiaracT MHANBUIYATbHYIO U
IPYOHoByl0 paboTy oO0y4arommxcs, IUIAHUPOBAHME U IPOBEJIEHUE UCCIIE0BATEIbCKOTO
AKCIIEPUMEHTA, CAMOCTOSTEILHBIM COOp JaHHBIX JJISl PEIICHUS MPAKTHYECKHUX 3a/1ad, aHau3 U

OIICHKY TMOJYYCHHBIX pPE3ylIbTaTOB, W3TOTOBIEHUE TMMocoOMii u Moxeneit. Ilporpamma
peycCMaTPUBAET HE TOJBKO OOydYarolIyue M pa3BUBAIONINE LIETH, €€ peaau3aius CriocOOCTBYET
BOCIIMTAHUIO TBOPYECKON JTUYHOCTH C aKTUBHOM KU3HEHHOM MO3ULIUECH.

I[lnannpyemMble pe3ybTaTbl OCBOEHHMSI MPOrPaMMbl BHEYPOYHOH /1eSTeJIbHOCTH
«IKcnepuMeHTaibHasi (pusnka» (Cc HUCNOJAb30BaHHMEeM 00opyaoBaHusi HeHTpa «Touka
poctay») B 8 Ki1acce.

Peann3anus nporpaMMsl ClIOCOOCTBYET TOCTUKEHHUIO CIEAYIOIIUX PE3YJIbTATOB:

Juunocmmnoie:

* OpHUEHTAallMs HAa TTOHMMaHHUE NMPUYUH yCIieXa BO BHEYYEOHOM NEATEIbHOCTH, B TOM YHCIIE
Ha CaMOaHaJlM3 M CAMOKOHTPOJIb pe3yJibTaTa, Ha aHAJIM3 COOTBETCTBUSA PE3YJbTATOB
TpeOOBaHUSAM KOHKPETHOH 3a/1a4u;

* CIOCOOHOCTH K CaMOOIEHKE Ha OCHOBE KpPHUTEPHEB YCIEUIHOCTH BHEYy4YeOHOU
JIeSITETLHOCTH,

Obyuarowuiics noyyum 603MONCHOCMb 0151 POPMUPOBAHUSA!

*  BHYTPCHHEW IO3HULMH IIKOJBHMKA HA YPOBHE IIOJOKHUTEIBHOIO OTHOLICHHUA K IIKOJE,
MOHUMAaHHUsS HEOOXOAMMOCTH YUY€HHUS, BBIPAKEHHOro B IpeoliajaHuu  ydeOHO-
IT03HABATEJIBHBIX MOTHBOB;

*  BBIPAXKEHHOM yCTOWYMBOI yueOHO-TI03HABATEIbHON MOTUBALIMM YUECHUS;

*  YCTOWYMBOro y4yeOHO-TIO3HABaTEJIbHOTO MHTEpeca K HOBBIM OOIIMM CHOoco0aM pelieHus
3ajad.

Memanpeomemnuie:
B cghepe pecynamuenuix ynusepcanbHuix yueoHbIX 0eCmEUIl yUaujuxc:

*  IUIAHUPOBATb CBOM JICHCTBUS B COOTBETCTBHMHU C IIOCTABICHHOM 3aa4eil U yCIOBUSAMHU €€
pcairsanun, B TOM YUCJIC BO BHYTPCHHEM IIJIAHC,

*  OCYILECTBJISATH HTOTOBBII U MOLIArOBBIN KOHTPOJIb IO pe3yibTaTy;

*  pa3nuyath crocod U pe3ysbTaT IeHCTBUSL.

Obyuarowuiics noIyYUm 603MOHNCHOCIb HAYUUMCA!
* B COTPYIHUYECTBE C YUYUTEJIEM CTaBUTh HOBBIE yUEeOHBIE 3a/1a4H;

*  TPOSBIATH MO3HABATEIHHYIO HHUITUATUBY B yU€OHOM COTPYIHUYECTBE;

*  CaMOCTOATENIBHO aJEKBATHO OLICHUBATH ITPABUIIBHOCTH BBINIOJHEHUS JECUCTBUS U BHOCUTH
HEO0OXOMMBIE KOPPEKTHBHI B UCIIOJIHEHHE KaK IO XOAY €ro pealn3aliui, TaKk U B KOHIIE
JICHCTBHA.

B cpepe noznaeamenvhvix ynusepcanbHvix yueOHbIX 0CUCMEUIL YUAUUXCA:

*  OCYILIECTBJISTH MOUCK HEOOXOAMMON HH(DOPMAILIMHU JIJ1s1 BHITIOJTHEHHS BHEYUEOHBIX 3aJaHUM
C WCMOJb30BAHHUEM Y4YeOHOW NUTEpaTyphl U B OTKPBHITOM HH(DOpPMAIMOHHOM
MIPOCTPAHCTBE, JHIMKIIONCANM, CIPABOYHUKOB (BKJIIOYAs SJIEKTPOHHBIC, ITU(POBHIC),
KOHTPOJIMPYEMOM TpocTpaHcTBe HTEepHETA;

*  OCYIIECTBJIATH 3aMUCh ((HHUKCAINIO) BEIOOPOUHON MH(OpPMAIIUK 00 OKPYKAIOIIEM MUPE U
0 cebe camoM, B TOM 4Hcie ¢ moMousio nHcTpyMeHToB UKT;

* MPOBOJUTH CPABHEHHE U KJIACCU(UKALIMIO MO 3aJaHHBIM KPUTEPUSIM;



Obyuarowuiics noIyuuUm 603MONCHOCHb HAYUUMBCL:

*  OCYHICCTBIIITH PACHIMPEHHBI IMOWUCK HMH(POPMAIMA C HCIIOJIBb30BAaHUEM PECYpPCOB
6ubmmotek u cetu MHTEpHET;

*  3amuChIBaTh, GPUKCHUPOBATH MUH(GOPMAIHMIO 00 OKPYXKAIOIMIUX SBICHUAX C TOMOIIBIO
nncrpymentoB UKT;

¢* CTpOUTH JJOIrN4YCCKOC pacCyxICHuUcC, BKIIOYAIOIICC YCTaHOBJICHUC MMPUYINHHO-
CJIICACTBCHHBIX CBH3€I>1;

B cpepe Kommynukamugnvix yHUBEPCAIbHBIX YUEOHBIX OCUCMBULL YUAUUXCA:

*  aJICKBATHO HUCIOJIb30BaThb KOMMYHUKATHBHBIE, MPEXKAE BCETO - PEUYEBbIC, CPEICTBA IS
pEICHUs] Pa3IuYHbIX KOMMYHUKATHUBHBIX 3aja4, CTPOUTH MOHOJIOTUYECKOE COOOIIEeHHE,
BJIQJIETh JUAIOTMYECKO (OpMOM KOMMYHUKALIUU, UCTIONB3Ys, B TOM YHCIIE CPEACTBA U
uncrpymentsl UKT u nucraHuinonHoro ooieHus;

*  JIOMYCKaTh BO3MOYKHOCTb CYIIIECTBOBAHUS Y JIIOAEH pa3IMUHbIX TOYEK 3pEHUS, B TOM YHCIIE
HECOBIAJIAIOLIUX C €ro COOCTBEHHOW, M OPUEHTUPOBATHCA Ha IMO3ULUIO MapTHEpPa B
OOIIEHUH U B3aUMOJICHCTBUH;

¢ J0roBapHUBATLCA U IMPUXOIUTH K O6H.I€My PCUICHUIO B COBMECTHOM ACATCIBHOCTH, B TOM
YHUCJIC B CUTYyallUU CTOJIKHOBCHHA HHTCPECOB;

Obyuarowuiics nory4um 603MONCHOCMb HAYYUMbCAL:

*  YYUTHIBATh U KOOPJIMHUPOBATH B COTPYAHHUYECTBE OTIUYHBIC OT COOCTBEHHON MO3UIIUU
JIPYTUX JIIOAEH;

*  YYWUTBHIBATh pa3Hble MHEHUS U HHTEPECHl U 00OCHOBBIBATH COOCTBEHHYIO MO3HIIUIO;

*  TIOHMMAaTh OTHOCUTEIIbHOCTh MHEHUH U TIOJIXO0JIOB K PEHICHUIO MTPOOIIEMBI;

¢ OCYHICCTBJIATH B3aHMMHBII KOHTPOJIb 1 OKAa3bIBATh B COTPYIHUYICCTBC HCO6XOI[I/IMYIO
B3anMOIIOMOIIb.

Ilpeomemnuie:
*  OPHEHTHUPOBATHCS B SBJICHUSX M OOBEKTaX OKPY)KAIOIIETO MHpA, 3HATh T'PAHUIIBI UX
MIPUMEHUMOCTH;
*  TIpUMEYaTh MOJEIIU SBJIICHUM U 00BEKTOB OKPYKAIOIIEr0 MUPA;
*  BBIIBUI'aTh U MPOBEPATH NIPEAsiaraéMble JJIsl PEIICHUS TUIIOTE3BI.

Coaeprxanue nporpaMmbl

TenioBble IBJICHHUS.

TennoBoe pacmupenue Ten. [Iporieccs miaBneHus U OTBEPACBAHMS, UCTIAPEHUS U
KoHAeHcanuu. Teronepenada. BiiaxxHOCTh BO3[yXa Ha pa3HbIX KOHTHHECHTAX.

Jemoncmpayuu.

1. HaOroqeHune TassHus JIba B BOJIE.

2. CKopoCTH UCTIapEHUS PA3TUIHBIX KUIKOCTEH.

3. TerutoBbIe NBUTATENN OYIYIIETO.

Oxrcnepumenmanvhvie pabomoi (¢ MCOIb30BaHUEM 000pya0BaHus «Touka pocTay):

1. I3MeHeHus ITUHBI TeJla PU HarPEBaHUH U OXJIKICHHH.

2. OTnuBKa nmapauHOBOTO CONIATHKA.

3. HabOmroienue 3a ruiaBjaeHuEM JIba.

4. OT yero 3aBUCUT CKOPOCTh UCTIAPEHUS KUIKOCTH?

5. HaGmroenre TemionpoBOIHOCTH BOIBI M BO3AyXa.

Xapaxmepucmuxa 0CHOBHbIX 8UO008 OeSIMENbHOCTIL

CamocTosTensHO GOPMYTHPYIOT TO3HABATEIBHYIO 33a4y. Y MEIOT C TOMOIIBIO BOIIPOCOB
NoOBIBaTh  HEAOCTAWOIIyl0 HHpopMmanuio. Vcrnonb30BaHHE U3MEPUTENBHBIX  MPHOOPOB.
Bemmonnenne nmabopaTopHBIX W TIpakTHYecKWX pabor. JlmarHocTwka W yCTpaHEHHE
HEHCIIpaBHOCTEW MpuOOpoB. BricTpamBaHMe T'MIIOTE3 HAa OCHOBAHWU HUMEIOIIUXCSA JaHHBIX.
KoncTpynpoBaHue u MoaeIHpOBaHHE.



BrimonHeHne 3amaHMii MO YCOBEPIICHCTBOBAHHWIO TpHOOpoB. Pa3paboTka HOBBIX
BapUaHTOB OMNBITOB. Pa3paboTka 1 mpoBepka METOAMKH SKCIEPUMEHTAIbHOM padoThl. PaboTa B
MaJbIX Ipynnax. AHaJIU3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOT CBOE pellieHUE, 1eHCTBUS.

[IpencraBnenue pe3ysbTaTOB MApHOM, IPYIIIOBOM JEATEIIBHOCTH. Y4YacTUE B JUAJIOre B
COOTBETCTBUU C IIPABUIIAMH PEYEBOIO MTOBECHUSA.

DileKTPUYeCKHUE SIBJEHUS.

Muxkpomup. Moaenu aroma, cymiectBoBaBiine A0 Hadana XIX. Mctopust oTKpeITUA U
JeMCTBUSL TallbBAaHMUYECKOTO 3jeMeHTa. Mctopust cozmaHus 37eKTpodopHO MamuHbl. OmbIT
Bosbra. D1eKTprYeCcKUil TOK B 3JIEKTPOIUTAX.

Jlemoncmpayuu (c ucnonap3oBanueM obopynoBanus «Touka pocTtay):

1. Moxenu aToMOB.

2. 'anpBaHUYECKUE DIIEMEHTEI.

3. DnekTpodopHas MarmHa.

4. OnbiTel BonbTa u [MansBanu.

Dkcnepumenmanvhvie pabomoi:
1. Co3nanue ralbBAaHUYECKUX SJIEMEHTOB U3 MOJAPYIHBIX CPEICTB.
2. MI3roToBiieHHE 3JIEKTPOCKOIIA.

3. UccnenoBanue 1amMIibl HAKATUBAHUAL.

4. OmpeneneHne CTOMMOCTH H3PACXOAOBAHHOM AIIEKTPOIHEPTHH IO MOIIIHOCTH TIOTPEOUTENS U
MOCUETUHKY.

Xapaxmepucmuka OCHOBHBIX 6UO08 0esAMENbHOCHIU.

YpaBisiOT CBOEH MO3HABATEILHOM U YUeOHOH IEATEIBHOCTHIO TOCPEICTBOM OCTAHOBKU
1eJIeH, TTAaHUPOBAHUS, KOHTPOJIS,, KOPPEKIIMK CBOMX JICHCTBHIA M OIICHKH YCIICITHOCTH YCBOCHHSI.
CpaBHHMBAIOT CIIOCO0 M pe3yJibTaT CBOUX JIEUCTBUM C OOpa3IOM - JIMCTOM COIPOBOXKIICHHUS.
OO6HapyXuBalOT OTKJIOHEHU. OOIyMBIBAIOT IPUYUHBI OTKJIOHEHUH.

OCyIIEeCTBISIIOT CAMOKOHTPOJIb W B3aMMOKOHTPOJIb. VCIOJIb30BaHWE HW3MEPHUTEIBHBIX
npubopoB. BeimonHeHne 1a00paTOPHBIX U MPAKTHUYECKUX paboT. JlmarHocThka W yCTpaHEHUE
HEWCIIpaBHOCTEH mpuOOpoB. BricTpanBaHWe TUMOTE3 HA OCHOBAaHWUM MMEIOIIUXCS JIaHHBIX.
KoHncTpynpoBanue 1 MoAeIupOBaHHUE.

JIeKTPOMarHUTHbIE SIBJICHHS.
MaruutHoe nosie B BeuectBe. MaruutHas anomanusi. Marautsele 0ypu. PasHoBuaHocTH

AIEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH SIIEKTPOABUTATENIEH.
Jlemoncmpayuu (c uctionb3zoBanueMm obopynoBanus «Touka poctay):
1. HarnsiiHOCTh MOBE/ICHHS BEIIECTB B MArHUTHOM TI0JIE.
2. [Ipe3eHTanuu 0 MAarHUTHOM T10JIe 3€MJIM U O MAaTHUTHBIX OYpSIX.
3. leMoHCTpanus pa3HOBHUHOCTEH IJICKTPOU3MEPHUTEIHHBIX PHOOPOB.
4. HarnsigHOCTH Pa3HOBUTHOCTEH JICKTPOABUTATEIICH.
OKrcnepumenmanbHvle pabomol:
1. ViccnenoBanue pa3iaMdHbIX dJEKTPOU3MEPUTENBHBIX IPHOOPOB.

XapakmepucmuKka 0CHOBHbIX 81008 OesIMeNbHOCU:

VY1paBmstoT CBOEH MO3HABATEIHPHOM M YI€OHOH JIeATeTbHOCTHIO TTOCPEICTBOM MMOCTAHOBKH
1esel, mIaHupOBaHUs, KOHTPOJISl, KOPPEKIIUU CBOMX JEUCTBUI U OIIEHKH YCIEITHOCTH YCBOEHHUS.
CpaBHHUBAIOT CIIOCO0 U PE3YNIHTAT CBOMX JAEHCTBUN ¢ 00pA3IOM - JIICTOM COTIPOBOXKICHHUSI.

OO6napyxuBaT OTKIOHEHHS. OOQyMBIBAIOT MPUYHMHBI OTKJIOHEHHH. OCYIIeCTBISIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.



Onrtuyeckue siBJICHHS.

Hcrounuku cBeTa: TeMIOBbIE, TJIOMUHECIICHTHBIE, UCKYCCTBEHHBIE. I3roTOBIIEHNE KaMephl
- 00cKypa U uccleJoBaHHEe H300pa)KeHUs C MOMOUIbI0 MoJend. MHOrokpaTHoe U300pakeHue
MpeaAMeTa B HECKOJIBKUX TUIOCKUX 3epKajiaX. M3roToBUTH MEPUCKON U C €r0 MOMOIIbIO TPOBECTH
HaOmoneHusi. llpakThueckoe HCMONB30BAHUE BOTHYTBHIX 3€pKal. 3pUTENbHBIC HWILTIO3HH,
MOPOKIaEMBbIE ITPEIOMIIEHMEM cBeTa. Mupaxku. Pa3Butre BOJIOKOHHOW onTukU. Mcnoib3oBanue
3aKOHOB CBETa B TEXHHKE.

Hemoncmpayuu (c uctionpzoBanueM obopynoBanus «Touka poctay):

1. PaznuuHble UCTOYHUKY CBETA.

2. N300paxkeHne npeMeTa B HECKOJIBKHX IIOCKUX 3epKaax.

3. N3o0paxxeHue B BOTHYTHIX 3epKajlax.

4. Victionb30oBaHUE BOJIOKOHHOM ONTHUKH.

5. YcrpoiictBo doToanmnapaToB, KHHOMPOEKTOPOB, KaJIeHJOCKOMOB.

DKkcnepumenmanvhvie pabomoi:

1. UzrotoBienue kamepsl - 0OCKypa U HCCIeI0BaHNE U300paXKEHHsI C TOMOIIBIO MOJIEIH.

2. [TpakTrdeckoe MPUMEHEHHE TUIOCKUX 3ePKaJL.

3. [IpakTHyeckoe UCIoIb30BaHUE BOTHYTHIX 3epKall.

4. VI3roToBIeHIE IEPUCKOIIA U HAOIIOICHHS C TIOMOIIBIO MOJICIIH.

Xapaxmepucmuka 0CHOBHbIX 8U008 OesiMEeNbHOCIU:

YHpaBIISIOT CBOCH TIO3HABATEIILHOM M YUEOHOU JIEATEIIBHOCTBIO IIOCPEICTBOM TOCTAHOBKU
1eJIe, TUTAaHUPOBAHUS, KOHTPOJISL, KOPPEKLIMK CBOUX JACUCTBUN U OLIEHKH YCIIEUTHOCTH YCBOCHUSI.
Beprensitor u GopMynHMpYIOT  TO3HABATENBbHYIO I€7b. BBLICISIOT  KOJMYECTBEHHBIC
XapaKTepUCTUKU OOBEKTOB, 3aJaHHbIe cioBaMu. OCO3HAIOT CBOM JEHCTBUS. VIMEIOT HaBBIKU
KOHCTPYKTUBHOI'O 06HICHI/I$I B MaJIBIX I'pyIirax.

®opMbI OpraHu3anuy 00pa3oBaTeJLHOIO NMpouecca:

Hcnonb3yroTes 371eMEHTHI CIAeAYIONINX TEXHOJIOTUI: TPOEKTHAsL, IPOOJIEMHOr0 00y4YeHus,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs,, KPUTHYECKOT'O MBIIIJICHNUs, MPOOJIEMHOro AMajora,
UrpoBasl.

OcCHOBHBIE METO/IbI paOOTHI HA YPOKE:

Benymumun ~ metomamu oOydyeHHs  SBJSIOTCS:  YaCTUYHO-TIOMCKOBOM,  METOJ
MaTEMaTHYECKOTO MOJIEITMPOBaHUS.

DOpMBI KOHTPOJIA:

VYyamuiics y4uTcs OLIEHUBATh ce0sl U APYrUX cam, 4TO IMO3BOJIAET Pa3BUBATh YMEHHS
caMOaHajlM3a U CIOCOOCTBYET pa3BUTHIO CaMOCTOSITEIbBHOCTH, KaK CBOWCTBY JIMYHOCTHU
ydanierocsi. BpIBiIeHHE NPOMEXYTOUHBIX M KOHEUHBIX DPE3YyJIbTATOB YYaUIUXCA IMPOUCXOTUT
yepe3  NPAaKTUYECKYI0  JESTEeNIbHOCTb;,  JEMOHCTPAallUM  3KCIEPUMEHTOB,  (pecTuBaIb
HKCIEPUMEHTOB; (PU3UUECKUE OJIMMITUA/IBI.




TemaTHuyeckoe NJIAHKPOBAHME

Hcnonb3oBanue 060py1oBaHust

Koua-Bo LHEHTPA eCTeCTBEHHO-HAYYHOM
Ne Tema P '
i 4acoB HANPaBJIEHHOCTH
«Touxka pocta»
TemuioBble siBjienus (11 yacos)
1 BBonnoe 3ansTue. Llenu n 3agaun kypea. | 1 KomruiexT nocynsl u
Texnuka OezonacHoctu. PaznooOpasue 000pyIOBaHUS ATl Y4EHHUECKUX
TEIUIOBBIX SBJICHUN, PACIIUPEHUE TEJ. OTIBITOB
2 OkcnepuMeHTanbHas pabota «l3menenus| 1 O6opynoBanue Juis
JJIMHBI T€JIa IIPU Harp€BaHUU U OXJIAXKACHUMD). Ha6opaT0prlxpa60T u
YUEHHUYECKUX OIBITOB
3 Temnonepenaua. HabmoneHue 1 O6opynoBanue Jyisi IEMOHCTpAIUi

TCIUIONPOBOAHOCTH BOJbBI U BO3JyXa.




4 OkcnepuMeHTanbHas pabota «M3mepeHue 1 ObopynoBanue Ji71s1 1a00paTOPHBIX
YIEIBHON TEIUIOEMKOCTH Pa3iIMIHBIX paboT M YYEHHUUYECKHX OIBITOB
BEILIECTB»

5 [TnaBneHue U OTBEPACBAHUE. 1 O6opynoBanue 1is
DKcnepuMeHTalIbHas padota «OTIHBKA 71a00paTOPHEIXPAdOT U
napauHOBOI'O COJNJATHKA YUCHHYECKUX OIIBITOB

6 OkcnepuMmenTanbHas pabota «Habmonenne | 1 O6opynoBanue 111 JTa0OPATOPHBIX
3a I[IABJICHUEM JIbJIa» paboT U yUEHHUYECKUX OIBITOB

7 JlabopaTopus KpucTawiorpapun 1 O6opynoBanue Jij1s1 1a00paTOPHBIX

paboT M yYeHUYECKUX OMBITOB

8 OkcnepumenTanbHas pabota «Mccneqoanue | 1 O6opynoBanue AJ1s1 JIaOOPATOPHBIX
aMOpP(HBIX TeI» paboT M y4eHUYECKUX ONBITOB

9 Ucnapenne u  xougencamus.  Cocras| 1 O6opynoBanue AJ1s JIa0OPATOPHBIX
aTMochepEl, HaOmoIeHIe nepexona paboT M Y4EeHUYECKUX OIBITOB
HCHACBIIICHHBIX ITapOB B HACBINICHHBIC. OT
YEero 3aBUCUT CKOPOCTb UCHApEHUs
KHUJIKOCTH? (IKCHIEpUMEHTaIbHas paboTa)

10 | DxcnepumenTanbHas pabora «3ydenue 1 OOGopynoBaHue ajs 1aOOPaTOPHBIX
1ponecca KMIEeHHUs BOJBI paboT U yUEHUYECKUX ONBITOB

11 | BrmaxHocTh BO3/yXa Ha pasHbIX | 1 OOGopynoBanue ajs 1aO0paTOPHBIX
KOHTHUHCHTAaX. 9KCH6pI/IMeHTaHLHa$I pa60Ta pa60T U YYCHHUYECCKHUX OIIBITOB
«VccrnenoBaHUEBIAKHOCTH BO3TyXay

DJaeKkTpuueckue siBjaeHus (8 4acon)

12 | Victopusi OTKpBITHS U ISHCTBHS 1 OO6opynoBanue 1s1 1a00PATOPHBIX
raJIbBaHNYECKOT0 3JIEMEHTA paboT M YYCHUYECKHUX OIBITOB

13 | Ucropus co3nanus 3aeKTpodhOpHOM MaIuHbl | 1 O6opynoBanue Jyisi IEMOHCTpAIIi

14 | OkcnepumenTanbHas padorta «Co3znanue | 1 ObopynoBanue Ji1s1 1a00paTOPHBIX
["anpBaHUYECKUX IIEMEHTOB U3 paboT M yUEHHYECKUX ONBITOB
MOJIPYYHBIX CPEJICTB

15 | DkcnepumenTtanbpHas pabota 1 O6opynoBanue 1151 71a00paTOPHBIX
«M3roToBieHne 3MeKTPOCKONa» paboT M yUEHHYECKUX OIBITOB

16 | Omnbitel BonbTa. DieKTpHUYECKHiA TOK B 1 O6opynoBanue it IEMOHCTpAIIi
JIEKTPOJIUTAX.

17 | Habmogenue 3aBucuMocTu conpoTusienus | 1 O6opynoBanue 1151 1a00paTOPHBIX
IPOBOJTHUKA OT TEMIIEPATYPBL. paboT M yUEHHYECKUX ONBITOB

18 | Dkcnepumenranbhas pabota «Mccnenosanue | 1 O6opynoBanue it 1Ta00PaTOPHBIX
JIaMITbl HAKAJTMBAHUSD) paboT U y4EHHYECKHUX OIBITOB

19 | DOkcnepumenranbHas pabora «Omnpenenenue| 1 O06opynoBanue 111 1a00paTOPHBIX
CTOMMOCTH H3PACXOJ0BAaHHON paboT ¥ YIEeHUYECKUX OMBITOB
9IIEKTPOIHEPTHH 110 MOIIHOCTH HOTPEOUTEIS
U TI0 CUETYUKY

DJIeKTPOMArHuTHbIE siBjIeHus (5 yacoB)

20 | DneKTpoMarHUTHbIE SBICHUS. 1 O06opynoBaHue U1l AEMOHCTpALMN
DNeKTpONU3MepUTEIbHbIE TPUOOPBI.

21 | Dkcnepumenranshas padora «MccienoBanne | 1 O6opynoBanue 1is1 1a00paTOPHBIX
MAarHUTHOTO TIOJISI TOKa» paboT M yUEeHUYECKUX OMBITOB
MarnuTHas aHOManus. MaruutHele Oypu 1 OO6opynoBaHue U1l AEMOHCTpALMN

22




23 | Pa3sHOBHIHOCTH 3JICKTPOABHTATENCH 1 OO6opynoBaHue U1l AEMOHCTpALMN

24 | DkcniepuMeHTalIbHAs paboTa 1 O6opynoBanue s
«Uccnenosanue Pa3INYHBIX J'Ia60paT0pHBIXpa6OT u
OJICKTPOU3SMEPUTEIIBHBIX HpI/I60p0B» YYEHUYECKHUX OIBITOB

Onruueckue siBjaeHus (8 yacon)
HcTounnku cBera: TEIUIOBEIE, 1 O6opynoBanue ISl IEMOHCTPAIUI

25 | moMuHecLeHTHbIe

26 | DkcnepumMent, HabmoneHne. MuorokpaTaoe | 1 O6opynoBanue IS IEMOHCTPAIUI
u300paKeHHe TpeAMEeTa B HECKOJIBKHX
IUIOCKHX 3epKaax

27 | DkcnepuMenTanbHas paboTa «3roToBUTH 1 O6opynoBanue st
IIEPHUCKOIT U C €0 IIOMOIIBIO ITPOBECTHU Ha6opaT0pmep360T u
HAOIIOICHHS YYEHUYECKUX OIIBITOB

28 | DkcnepumeHTanbHas padora «M3roroBUTH 1 O6opynoBanue Jj1s1 1a00paTOPHBIX
TIEPUCKOIT U C €r0 TIOMOIIBIO TPOBECTH paboT U yUEHUYECKUX OMBITOB
HaOMIOICHUS»

29 | DkcnepumenranbHas padora «IIpaktudeckoe | 1 O6opynoBanue 15 1a00PaATOPHBIX
UCIIOJIb30BAHUE BOTHYTHIX 3€PKaID) paboT U YUCHUUYECKUX OIBITOB
3puTeNbHbIC WILTFO3HH, TIOPOKIACMbIC 1 O6opynoBaHue IS IEMOHCTPAITUI

30 HpeoMIeHHEM cBeTa. Mupaku

31 Pa3BuTHE BOJIOKOHHOM OIITUKA 1 O6opynoBaHue AJisl IEMOHCTpaUit

32 | OkcnepumenTanbHas padora «Msrorosnenne | 1 O6opynoBanue 1151 1a00paTOPHBIX
MOJIEITH KaJIECHI0CKOIIa paboT M YUEHMUYECKHUX OIMBITOB

33 | DkcnepumMeHTanbHas pabora «Ontnyeckne | 1 OO6opyznoBaHue A5 1aOOpaTOPHBIX
npHOOPBI B IPHPOEH paboT M yUEeHUYECKUX OMBITOB

34 | HUrorooe 3anstue 1




N

YyedoHo-MeToaHYECKOE 00ecreyeHne

Cnucok Jureparypbl

. 3anumarenbHas ¢pusuka. [lepensman S.U. - M. : Hayka, 1972.
. Xouy 0bITh KynmuOunsim. Dnbmanckuii .U, - M. : PUL] MK 1, 2002.
. ®usuka s yBinedeHHbIX. Kubanpuenko A.S., Kubansuenko M.A.- Pocto H//I.: «DeHHUKCY,

2005.

. Kaxk cratp yuensim. 3ansatus no pusuke aj1s crapuiekiaccHukoB. A.B. Xyropckuid, JI.H.

Xyropckuii, 1.C. Macnos. - M. : 'mo6yc, 2008.

HNuTepHeT-pecypcebl:

Caitt nia yuurenei u poaurenei "Buekiaccasie meponpusitus” - PexxumaocTtymna:
http://school-work.net/zagadki/prochie/

Enunas komnexkums LHudpossix OOpa3oBaTenbHBIX pecypcoB - Pexum qocrymna:
http://school-collection.edu.ru/

Nznarenbckuit nom "[lepBoe centsiOps'"- Pexxum gocryma:
http://1september.ru/

[IpoekTHas eATENbHOCTD yYalluXxcs | aBT.-coct. M.K.I'ocriogHuKoOBa | JIp..
http://www.uchmag.ru/estore/e45005/content



http://school-work.net/zagadki/prochie/
http://school-work.net/zagadki/prochie/
http://school-work.net/zagadki/prochie/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://1september.ru/
http://www.uchmag.ru/estore/e45005/content

JIucr BHeCeHUs1 M3MEHEHHM M KOPPeKIUii

n/n

Jlara

XapaKTepI/ICTHRa HU3MCHCHUSA

PexkBU3NTHI JOKYMEHTA,
KOTOPBIM 3aKpeIJieHo
H3MEHeHHe

IMoanuce,
BHeECIIIEro
H3MEHeHHe
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