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IHosicHUTEAbLHAA 3alIHCKA

JlonosHUTENbHAS oOmieoOpa3oBarenbHast oO1uiepa3BUBaroLIas nporpamma
«OKcnepuMeHTanbHas (U3MKa» C HCHOIb30BaHUEM O00O0pyAoBaHUs LeHTpa «Touka pocTa»
IpeHa3HaueHa 71 OpraHU3alui BHEYPOUHOH eATeIbHOCTH oOydatomuxcs 8 kiacca.

ITporpamma pekomeHayeTcst JUisi paboThl, C LENbI0 NMPUBUTHA HHTEpeca K IMpeiMeTy,
GopMUpOBaHUS y Yy4YalIMXCS HABBIKOB HCCIIEOBATEILCKON JEATEIBHOCTH, YTIIyOJIeHUs u
pacmupeHusi 3HaHUS 1O (U3HMKe, a TakKe OTAENbHBbIE (pParMEeHTHl 3aHSATHA MOTYT OBITH
UCTIOJIb30BaHbl Ha YPOKaxX (pU3MKH.

Ha mpenoaBanue kypca orBoautcs 34 gaca (1 yac B HeEo).

Henab0 mporpaMMbl  3aHATAH  BHEYPOYHOM  AESATENBHOCTHM 1O  (U3UKE
«OKcniepuMeHTaNbHas GU3NKay, Ui 00yJaromuxcs 8 Kinacca sBISIOTCS:

. (dbopMupOBaHHE W PA3BUTHE Y YYAIIMXCA KIFOUYEBBIX KOMIIETCHIIMHA: y4eOHO-
MO3HABATENbHBIX, WH(POPMAIMOHHO-KOMMYHUKATUBHBIX, COIMAIBHBIX, M KaK CJEACTBUE
KOMITETEHIIMI IMYHOCTHOI'O CAMOCOBEPIIEHCTBOBAHNS;

. (dbopMHUpoBaHHE TMPEIMETHBIX M METalpeAMETHBIX pEe3yJIbTaTOB OO0yYeHHs,
YHUBEPCAJIbHBIX YUYCOHBIX JEHCTBUIA;
. BOCIIUTAHUE TBOPYECKOW JMYHOCTH, CIOCOOHOW K OCBOCHHIO TMEPEIOBBIX

TEXHOJIOTUH W CO3JaHHIO CBOWX COOCTBEHHBIX Pa3pabOTOK, K BBHIIBIDKCHHIO HOBBIX HJEH U
IPOEKTOB;
. peanu3alys AeITeIbHOCTHOTO MOIX0Aa K MPEIMETHOMY O0YUEHHUIO Ha 3aHATHIX
BHEYPOUYHOH JEATEIBHOCTH 110 (pu3nKe.
OCOOEHHOCTBI0 BHEYPOUHOH JAEATEIBHOCTH N0 (PU3HKE SBISETCS TO, YTO OHA HAIpaBiieHA
Ha JOCTIKEHHE OOydJarolmMMucs B OOJNbIIed CTENeHM JUYHOCTHBIX M METaIllpeIMETHBIX
pE3yIbTaToB.

3agaum Kypca

. BBISIBJICHHE HHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTE!, BOBMOXKHOCTEH,
YYAIIUXCAK PA3IUYHBIM BUJIAM JEATEIHLHOCTH,

. (hopMUpOBaHHE TIPEJICTABICHHS O SBICHUSIX U 3aKOHAX OKPY KAIOIIEr0 MUPA, C
KOTOPBIMU HIKOJBHUKH CTAJIKUBAIOTCS B TOBCETHEBHOM JKU3HH;

. (hopMHpOBaHKE TIPEICTABICHUS O HAYYHOM METO/IC TIO3HAHHS,

. pa3BUTHE HHTEPECA K UCCIIEAOBATEIIbCKON IEITEILHOCTH;

. pa3BHUTHE OIBITa TBOPUECKON AESATEIHHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

. CO3/[aHM€ YCIIOBUH JIJIsl peau3allii BO BHEYPOUHOE BpEMS IPUOOPETEHHBIX

YHUBEPCAJIBHBIX YUEOHBIX IEUCTBUN B YPOUHOE BpEMSI;

. UCIIOJIb30BaHUE  NPUOOPETEHHBIX 3HAHUM M yYMEHMH JUId  pelIeHUsS
MPAKTHYECKHX, )KU3HEHHBIX 3a]1a4;

. BKJIFOUEHUE YYAIIUXCS B pa3HOOOPA3HYIO AESITENbHOCTD: TEOPETUUYECKYIO,
MPaKTUYECKYI0, AaHATMTUYECKYIO, IOUCKOBYIO;

. BbIpa0OTKa THOKMX yMEHUI NEpEeHOCUTh 3HAHMSA U HABBIKM Ha HOBBIE (POPMBI
y4eOHOU paboTHI;

. pa3BHUTHE COOOPA3UTEIBLHOCTH M OBICTPOTHI PEAKIIUH MPHU PEIICHUH HOBBIX
pa3NUYHbIX (PU3UYECKHX 3a/1a4, CBA3aHHBIX C MPAKTUYECKOM eI TeTbHOCTHIO.

Metoab! 00yueHust 1 (pOPMBbI OPraHU3aALMHU AeSITeILHOCTH 00yYAIOIIUXCS

Peanu3zanus nporpaMMbl BHEYPOUHON AESTENBHOCTH MPEAINONATracT UHINBUIYAIBHYIO U
IpynmnoByro paboTy oOy4arouuxcs, IUIAHUPOBAaHME M TPOBEICHUE HCCIIEI0BATEIHCKOTO
AKCIIEPUMEHTA, CAMOCTOSITENIbHBIN COOp JaHHBIX AJI PELIEHUS MPAKTUUYECKHUX 3a]ad, aHajdu3 U



OLICHKY TOJYYeHHBIX pe3yJbTaToOB, W3TOTOBIEHHE TMocobuit u wmogmeneil. Ilporpamma
MpeayCMaTPUBAET HE TOJILKO 00YyYarolue U pa3BUBAIOIINE 1IETH, €€ peaau3alus CriocoOCTBYET
BOCIIMTAHUIO TBOPYECKON JIMYHOCTU C AKTUBHOW KU3HEHHOU MMO3ULIUEH.

IInanupyemMble pe3yJibTaThl OCBOEHHSI NPOrpaMMbl BHEYPOYHOH /IeATEJbHOCTH
«IKcnepuMeHTaibHasi (u3uka» (¢ HCHOIb30BaHHEM o00opyaoBaHus meHTpa «Touka
pocray») B 8 kiacce.

Peanuzanus IIporpaMmbl CHOCO6CTByeT AOCTHIKCHUTIO CIICAYIOIIHNX PE3YJIbTATOB:

Juunocmmuoie:

* OpHUEHTalus Ha MOHMMaHUE MPUYMH yCcleXa BO BHE YUCOHOU JIEATeNIbHOCTH, B TOM YHUCIE
Ha CaMOaHaJIM3 M CaMOKOHTPOJIb PE3yJbTaTa, Ha aHaJIU3 COOTBETCTBHUSI PE3yIbTaTOB
TpeOOBaHUSIM KOHKPETHOH 3a7a4u;

* CIHOCOOHOCTP K CaMOOIIGHKE Ha OCHOBE KPHUTEPHEB YCIHENTHOCTH BHEY4YeOHOU
JIeITETLHOCTH,

Obyuarowuiics nOIy4uUm 803MOACHOCMb O POPMUPOBAHU!

*  BHYTPCHHEH IMO3MIUHU IIKOJbHHKA Ha YPOBHE IOJOKUTEIBHOTO OTHOIICHHS K IIKOJIE,
MOHMMAaHUS HEOOXOAMMOCTH YYEHHUsS, BBIPAKEHHOTO B MpeoliafaHud y4eOHO-
[M03HABaTEILHBIXMOTHBOB;

*  BBIPOKEHHOW yCTONYMBOM y4eOHO-TI03HABATENFHOM MOTHUBAIIMN YUCHHUS,

*  YCTOWYHBOrO Yy4eOHO-TIO3HABATECIILHOTO MHTEpeca K HOBBIM OOIIMM CIIOCO0aM peIIeHHS
3aad.

Memanpeomemnuie:
B cpepe pezynamuenvix ynugepcanbHulx yueOHbIX 0eUCmEUIl YUAUiUXCA:

*  [UIAHMPOBATh CBOM JIEWCTBUS B COOTBETCTBUU C IMOCTABJICHHOM 3aJla4€id U YCIOBUSIMHU €€
peanu3alyu, B TOM YKCIie BO BHYTPEHHEM ILJIaHE;

*  OCYLIECTBJISITH UTOTOBBIM M MOIIArOBBIM KOHTPOJIb IO PE3YJIbTATY;

*  pasnu4YaTh COCcO0 M pe3yibTaT ACHCTBHS.

Obyuarowuiics nomyyum 803MONCHOCHb HAYUUMCA:
* B COTPYJHHMYECTBE C YUUTEJIEM CTABUTh HOBbIC YUCOHBIC 3a/1aUH;

*  TIPOSBIATH MO3HABATEIHHYIO HHUIIMATUBY B YYEOHOM COTPYIHUYECTBE;

*  CaMOCTOSITEILHO aJIEKBATHO OLICHUBATH MIPABUJILHOCTH BBITTOJTHEHUSI JEUCTBUS U BHOCUTh
HE0OXOAMMBbIE KOPPEKTUBHI B UCIIOJIHEHHE KaK IO XOAY €ro peajin3aluu, TaKk U B KOHIIE
JICHCTBUSL.

B cgpepe nosnagamenbnbix yHUEEPCANbHBIX YUEOHBIX OCUCHEUIL YUAUUXCA:

*  OCYLIECTBJISITh HOUCK HEOOXOAMMON MH(DOPMAIIMH /1JIsl BHITOJHEHUS! BHEYUEOHBIX 3a/JaHUI
C HCHOJb30BAaHHWEM Y4eOHOW JHUTEepaTypbl U B  OTKPHITOM HH(GOPMAIMOHHOM
IPOCTPAHCTBE, SHIMUKJIONEIUN, CIHPABOYHUKOB (BKJIIOYAsl 3JIEKTPOHHBIE, IU(PPOBHIE),
KOHTPOJINPYEMOM IIpocTpaHcTBe HTEepHETA;

*  OCYLIECTBIJIATH 3alUCh ((UKCcalnio) BHIOOPOYHON HH(pOpMALIUK 00 OKpPYKaloIeM MUPE U
0 cebecaMoM, B TOM 4Hciie ¢ oMOIb0 HHcTpyMeHToB UKT;

* TMPOBOJUTH CPAaBHEHHUE U KIACCUPHUKALUIO 110 3aJaHHBIM KPUTEPHSIM;

Obyuarowuiics nomLyyum 603MONCHOCHb HAYUUMbCA:

* OCYUIECTBIISITh PACIIUPEHHBIH IMOWCK WH(POPMAIMM C HCIIOJIB30BAHUEM PECYpPCOB
6ubmmotek ucetn HTEpHET;

*  3amnuchIBaTh, (PUKCUPOBATh MHPOPMALMIO 00 OKPYKAIOUIMX SBICHHUSIX C MOMOIIBIO
uncrpymentoB UKT;

¢ CTPOUTH JJOTHYCCKOC pPacCyxICHUC, BKJIIOYAOLICC YCTAHOBJICHUC IMPUYNHHO-



CJICI[CTBCHHBIXCB?BCI\/'I;

B cghepe kommynukamugnvix ynueepcanvHuvix yueOHbIX 0CUCMEUTL YUAUUXCA:
aJICKBaTHO HCIIOJIb30BaTh KOMMYHHMKATHUBHBIE, TIPEXKIE BCErO - PEUEBBIE, CPEICTBA IS
pelieHus: pa3InyHbIX KOMMYHUKATUBHBIX 3a7]a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHUE,
BJI/IETh AMANOTHYECKON (HhOpMOIl KOMMYHUKAIIMU, UCTIONB3YS, B TOM YHCIIE CPEJICTBA U
uHctpymeHTsl UKT u quctanuimonHoro oOiieHus;

JIOIyCKaTh BO3MOXKHOCTB CYIIECTBOBAHUSI Y JIFOICH Pa3IMYHBIX TOUCK 3PEHUS, B TOM YHCIIE
HECOBIIQIAIONINX C €ro COOCTBEHHOH, W OPHEHTHPOBATHCA HA IO3MIMIO IMMapTHEpa B
OOIIEHUN U B3aUMOJCHCTBHH;

A0rOBapHUBATHCA U NMPUXOAUTH K o6meMy PCIICHUIO B COBMECTHOM ACATCIIBHOCTH, B TOM
YHCJICB CUTyallUH CTOJIKHOBCHUA NHTCPCCOB,

Obyyarowuiicst nOIYUUmM 803MONCHOCTb HAYUUMbCSL:

YUYHUTHIBATh U KOOPAUHUPOBATH B COTPYIHUYECTBE OTJIMYHBIE OT COOCTBEHHOMW IMO3UIINH
IPYTUXITFOAEH;

YYUTHIBATh Pa3HbIC MHEHUS U MHTEPECHI 1 0OOCHOBBIBATH COOCTBEHHYIO TIO3HIIHIO;
MOHUMATh OTHOCUTEIHHOCTh MHEHHH U TIOJIXOJI0B K PEIICHUIO TPOOIEMBI;

OCYILECTBIIATH B3aUMHBIM KOHTPOJIb U OKA3bIBaTh B COTPYJHHUYECTBE HEOOXOAUMYIO
B3aUMOIIOMOIILb.

IlIpeomemnmnuie:
OPHEHTHPOBATHCS B SBJICHUSX M OOBEKTaX OKPYXKAIOLIETO MHpPA, 3HATh T'PAHUIBI UX
IMPUMCHUMOCTH;,
puUMeYaTh MOJICTH SIBJICHUH  00BEKTOB OKPYKAIOIIET0 MUPA;
BBIZIBUTATh M TIPOBEPATH MPEIaraeMble ISl PEIICHUS THITOTE3bI.



Conep:xkanue nporpaMmmbl

TensoBble sIBJIeHHS.

TemnoBoe pacummpenue Ten. [Ipouecchl miiaBneHuss U OTBepJEBaHuUs, UCIIAPEHUS U
KoHAeHcauu. Temonepeaada. BnakHOCTh BO3/IyXa Ha pa3HBIX KOHTHHCHTAX.

Jlemoncmpayuu:

1. HabmroneHue TasHUS JIbJa B BOJIC.

2. CxopocTu UcTiapeHus pa3IunIHbIXKUIKOCTEH.

3. TerutoBbie ABUTATENH Oy IyIIETO.

Okcnepumenmanvhvle pabomet (¢ KCHONb30BaHUEeM 000pyaoBanus «Touka pocTay):

1. I3MeHeHus UTMHBI TeJIa IPH HAarPEBaHUU M OXJIKICHUH.

2. O1nuBKa napauHOBOTO CONATHKA.

3. HaGurroieHue 3a TuiaBIeHUEM JIbja.

4. OT yero 3aBUCHUT CKOPOCTH UCTIAPCHUSKUIKOCTH?

5. HaburoieHue TerionpoBoAHOCTH BOJIbI U BO3/1yXa.

Xapaxmepucmuka 0CHOBHbBIX 8UO08 0esIMENbHOCIU.

CamocrosTenbHo (HopMyTUpPYIOT O3HABATENBHYIO 33/1a4y. Y MEIOT ¢ TIOMOIIBIO BOIIPOCOB
noObIBaTh  HeNoCTarollyro uHpopmarmio. Mcmonp30BaHWEe W3MEPUTEITBHBIX  HPHOOPOB.
Breimonnenue 1abopaTOpHBIX W MPAKTHYECKWX pador. JluarHocThka W YCTpaHEHHE
HEUCHpaBHOCTEH mnpuOopoB. BricTpanBaHume TUMOTE3 HAa OCHOBAaHUU HMEIOLIUXCS JIAHHBIX.
KoHcTpyupoBaHnue 1 MOAeINpOBaHHUE.

BrimonHeHnne 3amaHMii IO  YCOBEPIICHCTBOBaHWIO TpuOOpoB. Pa3paboTka HOBBIX
BapUaHTOB OMBITOB. Pa3zpaboTka M mpoBepka METOIUKU SKCIIEPUMEHTANbHOM paboThl. PaboTa B
MaJIbIXTpYINax. AHAIU3UPYIOT, BRIOUPAIOT U 00OCHOBHIBAIOT CBOE pEIlIeHUE, IeHCTBUS.

[IpencraBnenue pe3yiabTaTOB NApHOM, IPYIIIOBOM AEATEIBHOCTH. Y4YacTHE B JAUAJIOrE B
COOTBETCTBUU C NPABUIIAMH PEUYEBOI0 MOBEACHHUS.

DJleKTPUYeCKHUe sIBJICHUS.

Mukpomup. Monenu aroma, cymecrsoBasiune 10 Hagana XIX. Mcropust OTKpsITHA U
JefcTBUS TajbBaHUYECKOro 3jeMeHTa. Vctopus cosganus 3meKkTpodopHoi MammHbel. OnbIT
Bonbra. DnekTpuueckuii TOK B 3JIEKTPOJINTAX.

Hemoncmpayuu (c ucionb3oBanuem obopyoBanus «Touka poctay):

1. Monenu aToMoB.

2. 'anbBaHNYECKHE DJIEMEHTHI.

3. DnexrpodopHas MamuHa.

4. OnpiTel Bonbra u ["anbBanu.

OxcnepumenmanvHvle pabomoi:

1. Co3nanue raapBaHUYECKUX JIEMEHTOB U3 MOJAPYUYHBIX CPEACTB.
2. VI3roToBJIeHHE AJIEKTPOCKOTIA.

3. UccremoBanue TaMIThl HAKATHBAHMS.

4. Onpene’acHNEeCTONMOCTH H3PACcX0A0BAHHOHN AJIEKTPOIHEPTHUH 10 MOIITHOCTH ITOTPEOUTENS U TI0
CYETUUKY.

Xapakmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.

VYpaBistoT CBOEH IMO3HABATEILHOM U yU€OHOM JIEITEIIbHOCTBIO TOCPEICTBOM MOCTAHOBKH
LeJeH, INIAHUPOBAHUs, KOHTPOJIS, KOPPEKLUU CBOMX JECUCTBUM U OLEHKH YCIIEITHOCTH YCBOCHHUS.
CpaBHHBaIOT Croco® W pe3ysibTaT CBOUX JEUCTBHM C O0pa3lloM - JIICTOM COIPOBOKICHUS.
OOHapyxuBatoT OTKIOHEHHS. OOIyMBIBAIOT IPUYMHBI OTKJIOHEHUI.

OcCy1ecTBISIIOT CaMOKOHTPOJb M B3aUMOKOHTPOJb. Vcnosib3oBaHME H3MEpPUTEIBHBIX
npubOpoB. BrimonHeHne 1a00paTOpHBIX M MPAKTUYECKUX padoT. JIMarHOCTHKA M yCTpaHEHHUE
HEUCHpaBHOCTEl mnpuOOpoB. BricTpanBaHuWe rumore3 Ha OCHOBAHWM MMEIOIIMXCS JaHHbIX.
KoHcTpyupoBaHnue 1 MoeInpoBaHue.

3JICKTp0Mal"HI/ITHLIe ABJCHUSA.
MarsauTHOE 110JI€ B BenlecTBe. MaruuTHas anoMains. MarHUTHBIE 6ypI/I P8.3HOBI/II[HOCTI/I



ANEKTPOU3MEPUTENBHBIX MPUOOPOB. Pa3HOBUIHOCTH ANEKTPOABUTATEICH.
Jlemoncmpayuu (¢ ucnosib3oBanueM o0opynoBanus «Touka pocTtay):
1. HarnsgHOCTh MOBEICHUS BEIIECTB B MATHUTHOM TIOJIE.
2. Ilpe3eHTanuu 0 MAarHUTHOM T10J1€ 3€MJIM M O MATHUTHBIX OypsIX.
3. JleMOoHCTpanus pa3HOBUIHOCTEH IIEKTPOU3MEPUTENBHBIX TPUOOPOB.
4. HarnsinHOCTh Pa3sHOBHUIHOCTEN AJIEKTPOABUTATENEH.
Oxcnepumenmanvhvie pabomol:
1. ViccnenoBanue pa3audHbIX JIEKTPOU3ZMEPUTETHHBIX TPHOOPOB.

XapakmepucmuKka 0CHOBHbIX U008 0eAMENbHOCTIU.

VYnpaBisioT cBoei M03HABATEIbHOM 1 y4eOHOM 1€ TeIbHOCTBIO TOCPEICTBOM IIOCTAHOBKHU
LeJIeH, TUIAaHUPOBAHUSA, KOHTPOJIS, KOPPEKLIUU CBOUX JAEUCTBUN U OLEHKU YCIIEITHOCTH YCBOEHHUSI.
CpaBHMBaIOT crIoco0 U pe3yabTaT CBOUX JIEHCTBUIA C 00pa3lioM - JIUCTOM CONPOBOXKICHMUS.

OObnapyxuBaloT OTKJIOHEHHS. OOIyMBIBAIOT MPUYMHBI OTKJIOHEHHH. OCYIIECTBISIOT
CaMOKOHTPOJIb Y B3aUMOKOHTPOJIb.

OnTuyeckne sIBJIEHMS.

Hcrounnky cBeTa: TEIUIOBBIC, JIIOMUHECIICHTHBIE, HCKYCCTBEHHBIC. I3roTOBIICHHE KaMephl
- 00cKypa W UCClIeJOBaHHE HM300pa)KEHUs] ¢ MOMOIUIbI0 MoJean. MHOrOKpaTHOEe M300paKeHUe
npeaMeTa B HECKOJIBKUX TUIOCKUX 3epKajiaX. M3roToBUTH MEPUCKON U C €r0 MOMOIIBIO TPOBECTH
HaOmoneHusi. [lpakThyeckoe WHCMONB30BaHUE BOTHYTBIX 3€pKal. 3pUTENbHbIE WILTIO3UH,
MOPOKIaeMble MpeIoMIIeHHEM cBeTa. Mupaxu. PazButue BOIOKOHHOM onTHKHU. Mcrions3oBaHue
3aKOHOB CBETaB TCXHUKE.

Hemoncmpayuu (¢ uconb3oBanuem 00opyaoBanus « Touka pocTay):

1. PaznuuHble HCTOYHHMKHU CBETA.

2. N3o0paxkeHue mpeMeTa B HeCKOJIBKUX TUIOCKHX 3epKaJIax.

3. M300pakeHre B BOTHYTHIX 3epKaliax.

4. Mcnonn30BaHHE BOJJOKOHHOM OITHKH.

5. YcrpoiictBooToanmapaToB, KHHOMPOESKTOPOB, KaJIeiT0CKOMOB.

Oxcnepumenmanvhvle pabomol:

1. MzroToBieHne kamepsl - 00CKypa U HCCIeI0BaHUE N300paKEHHS C TTOMOIIBIO MOJIEIH.

2. [TpakTHdeckoe MpuMeHEHHUE IIIOCKUX 3ePKal.

3. [IpakTHyeckoe UCIoIb30BaHUE BOTHYTHIX 3epKall.

4. V3roToBneHre epUCcKomna U HaOII0ICHHS CTIOMOIIBIO0 MOJICITH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTNU.

VY1paBmsitoT CBOEH 1MO3HABATEILHOM U yU€OHOM 1€ TEIbHOCTHIO TOCPEICTBOM MOCTAHOBKH
EJIeH, TUIAHUPOBAHUS, KOHTPOJIS, KOPPEKLIMU CBOUX JICUCTBUN M OLEHKU YCIIEUTHOCTH YCBOCHHUSI.
Beimenstor u GOopMySIHMpYIOT  TO3HABATENBHYIO  1I€7b.  BBIIEISIOT  KOJIMYECTBEHHBIC
XapaKTepUCTHUKU OOBEKTOB, 3ajaHHbIe cioBaMu. OCO3HAIOT CBOM JeHCTBUS. VIMEIOT HaBBIKK
KOHCTPYKTHUBHOTO OOIIEHHS B MaJIBIX TPyTIIax.

@®opMbI OpraHu3anuu 00pPa3oBaTeILHOTO MpoIecca:

W crons3yroTest 3IEMEHTHI CIIEYIOIIUX TEXHOJIOTHI: TPOSKTHAS, TPOOIEMHOT0 00yUYCHHS,
UH(POPMALMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHYECKOTO MBIIIICHNUS, poOJIEMHOTO
JIAJIoTa, irpoBasl.

OCHOBHBIE METOJIBI PA0OTHI HA YPOKE:

Beaymumu ~ MetogamMu  OOy4YeHHS — SBISAIOTCS:  YaCTUYHO-TIOMCKOBOW,  METOJ
MaTeMaTHYECKOTOMOICTUPOBAHHS.

DopMbI KOHTPOJIS:

VYyammiicss yuyuTCs OLIEHWBATH Ce0sl W APYTHMX CaM, YTO IMO3BOJSIET Pa3BUBATh YMEHHUS
caMoaHaiu3a W CIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIBHOCTH, KaK CBOWCTBY JIHYHOCTH
ydamerocs. Briasienue IMPOMCIKYTOYHBIX U KOHCYHBIX PC3YJIbTATOB YHAIIUXCA IMMPOUCXOAUTHUECPE3
NPAKTHYCCKYIO JIEATEIBbHOCTh; JAEMOHCTPAIUU SKCICPUMEHTOB, (ECTUBAIL IKCIICPUMEHTOB,;
(1)I/I3I/I‘~IGCKI/IG OJIMMIIUAABbI.




TemaTuyeckoe JIAHUPOBAHUE

Hcnonb3oBanue 000pyroBaHusA

No Tena Kou-Bo LHEHTPAeCTeCTBEHHOHAYYHOM
o/ 4acoB HANPaBJIEHHOCTH
«Touxka pocra»
TenioBble siBjeHus (11 yacon)

1 BBonnoe 3ansitue. Lenu u 3amaun kypeca. | 1 Kommiekr nocyasl u
Texnuka Oezonacuoctu. Paznoo6pasue 000pyoBaHUS ISl yUCHUIECKUX
TEIUIOBBIX SIBJICHUH, pacIIipeHHe Tel. OTIBITOB

2 OkcnepuMeHTanbHass pabora «M3menenus| 1 O6opynoBanue s151a00paTOPHBIX
AJIAHBL  T€oa  IIpH  HArpeBaHHU u paboT M YYEeHHYECKUX OIBITOB
OXJAXKICHUM.

3 Temnonepenaya. Habmronenne 1 ObopynoBaHue A IEMOHCTPALHA
TCIUIOMIPOBOJHOCTHU BOJbI U BO31yXa.

4 DKcrepuMeHTanbHas pabora «V3mepenue 1 O6opynoBanue i1 1a00PATOPHBIX
YI[CHBHOI;'I TCINIOCMKOCTHUPA3TTNIHBIX pa60T 1 YYCHHUYCCKUX OIIBITOB
BEIIECTBY

5 [TnaBieHue U OTBEPICBAHHUE. 1 OO0opynoBanue AIs71a00paTOPHBIX
OkcnepuMeHTanpHast pabora «OTiauBKa paboT U y4EHHYECKHX OIBITOB
napaUHOBOT'O CONTATHKAY

6 DkcnepumenTaibHas padora «Habmonenne | 1 O6opyaoBanue i1 1a00PaTOPHBIX
3a IIABJICHUEM JIbaY paboT M YYEHHUUECKUX OIBITOB

7 JlaGoparopwust KpucTaiorpaduu 1 O6opynoBanue st 1Ta00paTOPHBIX

paboT U YYEHHUECKHX OIBITOB

8 DxcnepuMenTanbHas pabora «Mccnenobanue | 1 O06opynoBaHue 1Jis1 1aOOPATOPHBIX
aMOPQHBIX Tem» paboT U YYEHUYECKUX OMBITOB

9 Ucnaperne  u  xonpencaums.  Cocras| 1 O06opynoBaHue 1Jis1 J1aOOPATOPHBIX
armocepe, HaOmoIeHIe lepexona paboT U yUCHHUYECKUX OIBITOB
HCHACBIIICHHBIX ITapOB B HACBIIICHHBIC. Ot
Yero 3aBHCHUT CKOPOCTb MCHApEHUs
KHUIKOCTU? (IKCTIEpUMEHTANIbHAs paboTa)

10 | OxcnepumenranbHas paboTa «3ydenue 1 OO6opynoBaHue 1151 17a00PaTOPHBIX
nponecca KUICHUS BOABI paboT M yUEeHUYECKUX OTBITOB

11 | BiaxxHOCTB BO3IyXa Ha Pa3sHBIXKOHTUHEHTaX. | 1 ObopynoBanue 1is1 J1aOOPaTOPHBIX
OkcnepuMeHTanbHas padbota «McciaenoBanue paboT ¥ yYEHUUECKHX OIBITOB
BJIAXXHOCTH BO3yXa»

DuiekTpuuecKue siBjieHus (8 yacon)

12 | HUcropust OTKpBITHS U ACHCTBUSA 1 Ob6opynoBanue Juist 1a00paTOPHBIX
TraJIbBAHUYECKOI'0O 3JIECMECHTA pa60T M YYCHHYECKHUX OIIBITOB

13 | Uctopus co3nanus 3nekTpodopHOit MarmHbl | 1 O6opyaoBaHue 1Jisi AEMOHCTpPALIUNA

14 | DxcnepumenrtanbHas paborta «Co3nmanue | 1 ObopynoBanue 1151 1aOOPATOPHBIX
["anibBaHUYECKUX 2JIEMEHTOB U3 paboT U yYEHUUYECKUX OINBITOB
MIOJIPYYHBIX CPEJCTB

15 | DkcnepuMeHTanbHas paboTa 1 O6opyaoBanue i1 1a00PATOPHBIX
«M3roToBIE€HNE SIIEKTPOCKOIIA» paboT U yYEHUUYECKUX OIBITOB

16 | OmbiTel Bonbra. DnekTpudeckuii TOK B 1 O6opyaoBaHue 1J1s1 AEMOHCTpAIUN
QJICKTPOJIUTAX.

17 | HaGmroneHue 3aBHCUMOCTH CONPOTHBIICHUsST | 1 O6opynoBanue 1ist 1a00pPaTOPHBIX

MOPpOBOAHUKA OT TECMIICPATYPHI.




paboT ¥ yYeHHUYECKHUX OTBITOB

18 | Dkcnepumenranbhas pabota «MccnenoBanue | 1 O6opynoBanue st 1a00PaTOPHBIX
JIaMIIbl HAKaJTMBAHHUSD pa60T M YYCHUYECKHUX OIIBITOB

19 | OkcnepumenransHas padora «Onpenenenue| 1 O0opynoBaHue At 1a00PaTOPHBIX
CTOMMOCTH M3paCXO/I0BAHHOM paboT U YUYCHUYECKUX OIBITOB
ANIEKTPOIHEPTHU MO MOIIHOCTH MOTPeOUTENs
U 10 CUETUHKY

DJIeKTPOMArHuTHbBIE siBJjieHus1 (5 yacoB)

20 | DieKTpOMarHUTHEIC SIBJICHUS. 1 O6opyaoBaHue i1 AEMOHCTPALIANA
DNEeKTPOU3MEPHUTEIBHBIE IPUOOPHI.

21 | DkcnepumenTanbHas padota «MccnenoBanue | 1 Ob6opynoBanue AJis1 1aOOPaTOPHBIX
MarHMTHOTO TIOJISl TOKa» paboT U YYCHHMUYECKUX OMBITOB

99 MarnuTHas aHoManusi. MarHuTHsle Oypu 1 O6opynoBaHue IS JEMOHCTPAIIHIA

23 | Pa3HOBUIHOCTHU AJIEKTPOABUTATENCH 1 O6opynoBaHue Ui JEMOHCTPALIUNA

24 | DkcnepuMeHTaIbHas padboTa 1 O6opynoBanue a1 1a00PaTOPHBIX
«HMccnenoBanue pa3auYHbIX paboT W YYCHHUYECKUX OMBITOB
ANEKTPOU3MEPHUTENBHBIX TPHUOOPOBY

Onruyeckue siBjienusi (8 yacon)
HcTouHuKky cBeTa: TEIIOBLIE, 1 O6opynoBaHue 151 AEMOHCTpAIIAN

25 | momunecuenTHbIe

26 | DkcnepumeHt, HabmogeHue. MuorokpatHoe | 1 O6opyaoBaHue 1J1s1 AEMOHCTpALIUN
m300pakeHHe TpeIMeTa B HECKOJBKHX
IUIOCKHUX 3epKaiax

27 | DxcnepumenrainbHas pabora «Msrotours | 1 Ob6opynoBaHue 1151 1aOOPATOPHBIX
NEPUCKOIT U C €ro NMOMOIIBIO MMPOBECTHU pa60T U YYCHHNYCCKHUX ONBITOB
HaOIIOACHIS»

28 | DkcnepuMenTanbHas padora «MsrotoButs | 1 Oo6opynoBanue 7151 17a00pPaTOPHbBIX
MIEPHCKOIT M C €0 TOMOIIBIO POBECTH paboT ¥ yYEHHUUECKHUX OIBITOB
HaOIIOICHUS»

29 | DkcnepumenTanbHas pabora «IIpaktuaeckoe | 1 OO6opynoBaHue 15 17a00PaTOPHBIX
UCIIOJIb30BaHUE BOTHY THIX3EPKaAID» PaboT M y4EHHYECKHX OIBITOB
3puTenbHbIe HILTIO3UH, TOPOXKIaeMbIe 1 O6opynoBaHue s JEMOHCTPALIHIA

30 MpEJIOMIICHUEM CBETa. Mupaxu

31 Pa3zBuTHe BOJTIOKOHHOM OTITHKH 1 O6opynoBaHue s JEMOHCTpALIHiA

32 | OkcnepumMeHTanbHas padota «M3rotosienune | 1 O6opynoBanue it Ta00PATOPHBIX
MOJIETH KaJIeHT0CKOTIa paboT ¥ yYEHUYECKUX OTBITOB

33 | DkcnepumenranpHas pabora «Onruueckue | 1 Ob6opynoBanue AJis1 J1aOOPaTOPHBIX
nprOOPEI B IPUPOIE» paboT M yYEeHUYECKUX OTBITOB

34 | Wrorosoe 3ansrue 1
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Y4yeOHO-MeTOANYECKOE 00ecreYeHe

Cnucok JaurepaTypsbl

. 3anumarenbHas ¢usuka. [lepensman S1.U. - M. : Hayka, 1972.
. Xouy 0bITh KynubOunsmm. Dnemmanckuit U.1. - M. : PUL] MK]], 2002.
. ®usuka qis yiedeHHbIX. Kubanpuenko A.S., Kubanpuenko . A.- PoctoB H//1.: «DeHUKCY,

2005.

. Kak ctatp yuensm. 3ansaTus o ¢pusuke i crapiiekiaccHukoB. A.B. Xyropckuii, JI.H.

Xyropckuit, 1.C. Macnos. - M. : I'nmo6yc, 2008.

HNHTepHeT-pecypcebl:

Caiit ns yuureneid u poaureneil "BreknaccHble meponpusatus’ - Pexumaocryna:
http://school-work.net/zagadKi/prochie/

Enunas komrexmus [Hudposeix O6pazoBaTtenbHbIX pecypcoB - Pexum qoctyma:
http://school-collection.edu.ru/

Wznarensckuit nom "IlepBoe ceHTs10psa" - Pexum gocryna:
http://1september.ru/

ITpoekTHas mesTenbHOCTH yuammxcs / aBT.-cocT. M.K.I'octiogaukoBa u ap..
http://www.uchmag.ru/estore/e45005/content
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JIucT BHeCeHUs] M3MEHEHUI U KOPppeKUHi

n/n

Hdarta

XapakTepucTHKA U3MEHEHU

PexkBH3UTBHI JOKYMEHTA,
KOTOPBIM 3aKpenJieHo
U3MeHeHHe

IMoanucek,
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