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IlosicHuTeEILHAS 3aIUCKA

BHeypouHast esTeTbHOCTD SIBIISICTCSI COCTAaBHOM YacThi0 00pa30BaTEIBHOTO IMpoIecca 1
oJIHO# 13 (hopM opraHm3anuu CBOOOJHOTO BpeMeHHU oOydaromuxcs. B pamkax peanmzanuun OI'OC
OOO BHeypouHas AATENBHOCTD - 3TO 00pa3oBaTeNbHas JEITEIbHOCTD, OCYIIECTBIsIEMas B opMax,
OTIMYHBIX OT YPOYHOW CHCTEMBI OOYYEHHs, W HaIlpaBlIeHHass Ha JOCTHKCHUE IIAHUPYEMBIX
pe3yIbTaTOB OCBOCHUSI 00Pa30BaTEIBHBIX MPOTPaMM OCHOBHOTO 00111eT0 00pa3zoBanus. Peanuzarus
paboueii mporpamMMmbl 3aHITHH BHEYPOUHOW JAEATENBHOCTH 1O (u3uke «IKCIepHUMEHTAIbHAS
¢u3nka»  CcrocoOCTBYeT  OOIIEHMHTEIUICKTYaIbHOMY  HAIlPaBICHHIO  PAa3BUTHIO  JIMYHOCTH
oOyyaromuxcs 8 Kiacca.

[Iporpamma pekoMeHayeTcsi Ui padOThI, C LENbIO MPHUBUTUS HHTEpeca K IMPEIMETy,
(GbopMUpPOBaHHSA y Y4YAIIMXCS HABBIKOB WCCIEIOBATEILCKOW JESTEIBHOCTH, YIrIIyONIeHUus U
pacmpeHuss 3HaHUS TO (U3HMKe, a TaKkKe OTIeNbHBbIE (PparMeHTHl 3aHATHH MOTYT OBITH
WCII0JIb30BAHbI HA YPOKax (U3HKH.

Ha npenonaBanue xypca otBoautcs 144 yaca (4 yaca B HEJIGIIO).

Henbo mnporpamMmbl  3aHATUNH  BHEYPOUHOM  JIEATENbHOCTH MO  (U3HKE
«JKcnepruMeHTaIbHAs (HU3HKay, I 00yJaromuxces 8 Kiacca sBISIOTCS:

. (hopMupOBaHNE W PaA3BUTHE Yy YYaIIMXCA KIFOYEBBIX KOMIIETCHIIMH: y4eOHO-
MMO3HABATENBHBIX, WH(OPMAITMOHHO-KOMMYHUKATUBHBIX, COIMAIBHBIX, M KakK CIEJICTBUE
KOMITETEHIIMH JIMYHOCTHOTO CaMOCOBEPIICHCTBOBAHUS;

. (¢bopMupoBaHHE TPEIMETHBIX U METallpeIMETHBIX pPe3yabTaTOB OOydeHus,
YHUBEPCAIbHBIX yU4EOHBIX NEHCTBUIA;

. BOCIIUTaHHE TBOPYECKOM JHMYHOCTH, CIIOCOOHOW K OCBOEHHIO IEpPEIOBbIX
TEXHOJIOTUH M CO3JJaHHIO0 CBOMX COOCTBEHHBIX pa3pabOTOK, K BBIABMKEHHIO HOBBIX UAEH U
MIPOEKTOB;

. peanuzanus AesiTeNbHOCTHOTO MOAX0/1a K IPEMETHOMY O0YUEHHUIO Ha 3aHATHUSIX

BHEYPOUHOH JEATEIHHOCTHU MO (PU3MKE.

Oco0eHHOCThIO BHEYPOUHOM JIEATENBHOCTH MO (DU3HKE SBJISETCS TO, UTO OHA HAIpaBlieHa
Ha JIOCTIDKEHHE OOydaloluMUCA B OOJIbIIEH CTENEeHW JHUYHOCTHBIX M METalpeAMETHBIX
pe3yabTaToOB.

3agaum Kypca

® BBISIBJICHUC HHTCPCCOB, CKJIOHHOCTCﬁ, CHOCO6HOCTCI>1, BO3MOKHOCTEH yqamuxcs
K pa3/IM4YHbIM BUJaM ICATCIbHOCTHU,

® (I)OpMI/IpOBaHI/Ie IMMPEACTABJICHHUA O SBJICHUAX U 3aKOHAX OKPYXKAroLIeTo MHpa, C
KOTOPbIMH HIKOJIbHUKHU CTAJIKHUBAKOTCSA B HOBCGI[HGBHOﬁ KHU3HU,

° (I)OpMI/IpOBaHI/Ie MMPEACTABJICHUA O HAYYHOM MCETOIC ITO3HAHUS

° Pa3BUTHEC UHTEPCCA K HCCJIeI0BaTEIbCKOM ACATCIIBHOCTH,

® Pa3BUTHC OIIbITa TBOp‘leCKOﬁ ACATCIIBHOCTH, TBOPUCCKUX CHOCO6HOCTCI\/’I;

° CO3JaHUC YCJIOBI/Iﬁ AJIg peajindaliliii BO BHCYPOUIHOC BpECMsL HpI/IO6peTeHHI>IX

YHUBEPCAJIbHBIX YUeOHBIX JIeHICTBHI B ypOUHOE BpeMs;

. UCTOJb30BAHUE  TNPHOOPETEHHBIX 3HAHMW M YMEHMH s pelieHus
MPAKTUYECKUX, KU3HEHHBIX 33]1ay;

. BKJIFOYEHHE YJALTUXCS B pa3HOOOPA3HYIO JEATEIbHOCTh: TEOPETHUECKYIO,
MIPaKTUYECKYIO, AaHAIUTUYECKYIO, IOUCKOBYIO;

. BbIpa0OTKa TMOKUX YMEHMI NMEPEHOCUTh 3HAHMS W HABBIKM HA HOBBIE (DOPMBI
yueOHO paboThI;



. pa3BUTHE COOOPA3UTEIBLHOCTH U OBICTPOTHI PEAKIUU MPH PEUICHUU HOBBIX
Pa3NUYHBIX (PU3MUECKUX 33/1a4, CBA3aHHBIX C IPAKTUYECKOH AEeSITeIbHOCTBIO.

Metoabl 00yuenust 1 GopMbl OPraHU3ALUM AeATEJIbLHOCTH 00y4aAIINXCS

Peanuszanus nmporpaMMbl BHEYPOUHOM JIEATEIBHOCTH MPEANOIaraeT UHAUBUAYAIbHYIO U
IpyNIOBYI0 pPalbOTy o0O0ydarolmuxcs, IUIAHUPOBAHUE M IPOBEJCHHUE HCCIEN0BATEIbCKOTO
AKCIEPUMEHTA, CaMOCTOSTENbHBII cOOp AAHHBIX Ui PEIICHUs MPaKTUYECKUX 3a]ay, aHaIu3 U

OIIEHKY TIOJyYEHHBIX pE3yJbTaTOB, W3rOTOBJIEHHE Tlocobuii u wMoxenei. I[Iporpamma
MpeAyCMaTpUBAET HE TOJBKO OOyUaroIIMe M pa3BUBAIONIME 1IN, €€ peain3aius CrioCOOCTBYET
BOCIIUTAHHUIO TBOPYECKOW JINYHOCTH C AKTUBHOM KU3HEHHOM MO3ULIAECH.

IInanupyemble pe3yjibTaThbl OCBOEHUSI NMPOrpaMMbl BHEYPOUYHOIl 1eSITeJIbHOCTH
«IKcnepuMeHTajibHass ¢u3uka» (¢ HCNoJb30BaHHeM o0OopyaoBaHusi ueHTpa «Touka
pocra») B 8 Kiacce.

Peammzanms IIporpamMmaI CHOCO6CTBY€T JAOCTHIKCHUIO CIICAYIOIIUX PE3YIIBTATOB!:

Juunocmmnoie:

* OpHUEHTAalUs Ha TIOHMMaHHUE NMPUYUH yCreXa BO BHEYUYEOHOU NEATeTbHOCTH, B TOM YHCIIE
Ha CaMOAaHAJIM3 W CAMOKOHTPOJb pPe3yjabTaTa, Ha aHAJIN3 COOTBETCTBHS PE3YJIbTAaTOB
TpeOOBaHUSIM KOHKPETHOM 3a/1a4u;

* CHOCOOHOCTP K CaMOOIICHKE Ha OCHOBE KpPUTEPUEB YCIICUTHOCTH BHEYYCOHOU
JIEeITCILHOCTH;

Obyuarowuiics nomLyyum 603MOACHOCMb OISl YOPMUPOBAHUSL:

*  BHYTPEHHEW TMO3WIMHU IIKOJIbHHKA HA YPOBHE IOJIOKUTEILHOTO OTHOIICHHS K IIIKOJIE,
MMOHMMAaHHUsI HEOOXOAMMOCTH YYCHHs, BBIPAXEHHOTO B MpeoOsiafaHuud  y4eOHO-
MO03HABATEIbHBIX MOTHBOB;

*  BBIPOKXEHHOW YCTOWYMBOH y4eOHO-TTO3HABATESIIPHON MOTHBAIIUU YICHHS;

*  YCTOWYMBOTO y4eOHO-TIO3HABATEIBHOIO MHTEPECa K HOBBIM OOIIUM CIIOCO0aM pEIICHUS
3a/1a4.

Memanpeomemnmnuie:
B cghepe pecynamusnvix ynusepcanbHbixX y4eOHbIX OCUCHEUIL YHAUSUXCA:

*  IUJJAaHUPOBAThH CBOM JCHCTBHS B COOTBETCTBUU C MOCTABJICHHOM 3a/laueil U YCIOBUSIMU €€
peau3aiuu, B TOM YKCIie BO BHYTPEHHEM IUIAHE;

*  OCYIIECTBIIATH UTOTOBBII U MOIIATOBBIM KOHTPOJIb [0 PE3YAbTATY;

*  pa3nuyath crocod u pe3yabTaT AeHCTBUS.

Obyyarowuiics noxy4uUm 603MOHCHOCHb HAYUUMCA:
* B COTPYJHMYECTBE C YUHUTEJIEM CTAaBUTh HOBbIE YUeOHbIE 3a1auH;

*  MPOSIBIIATH MO3HABATEIHLHYIO HHUIIUATUBY B Y4€OHOM COTPYTHHUYECTBE;

*  CaMOCTOSTENBHO aJIEKBATHO OLICHUBATH MIPABUJILHOCTH BBIIIOJHEHUS IEUCTBUS U BHOCUTh
HE0OX0IMMbIe KOPPEKTHUBHI B HCIIOJIHEHHE KaK MO X0y €ro peaju3alliy, TaKk U B KOHIIE
JICUCTBHSL.

B cehepe nosnasamenvhvlx ynusepcanbHvix yueoHbIX 0UCM ULl yUAUUXCA:

*  OCYLIECTBIJISAITh TOUCK HEOOXOIUMOW HWHGPOPMALUMU JUISL BBINOJHEHUS BHEY4YEOHBIX
3aJJaHUN C WCIOJb30BAHUEM Y4eOHOH JMTepaTypsl U B OTKPBHITOM HH()OPMAIMOHHOM
MIPOCTPAHCTBE, SHIMKIONEINH, CIPAaBOYHUKOB (BKJIIOYAsi AJIEKTPOHHBIE, HU(POBHIE),
KOHTPOJIUPYeMOM TpocTpaHncTBe MHTEpHeTa,

*  OCYIIECTBJIATh 3aMUCh ((PUKCALMIO) BEIOOPOUHOH HHPOpMALIUU 00 OKpY)KaIolLIeM MHUpe U
o cebe caMoM, B TOM 4HcJe ¢ momouibio nuctpymentos UKT;

*  TIPOBOJUTH CPABHEHHE U KJIACCU(DUKAIUIO IO 3aJJaHHBIM KPUTEPUSM;



Obyuarowuiics noay4um 803MOHCHOCHb HAYUUMbCA:

*  OCYIIECTBISTh PACIIUPEHHBIH IMOMCK WH(POPMAIMM C HCIIOJB30BAHUEM PECYPCOB
6ubnmotek u cetu MHTEpHET;

*  3amuChIBaTh, UKCHPOBATh MH(OPMAIMIO 00 OKPY>KAIOMIMUX SBICHUSAX C MMOMOIIBIO
nacrpymenToB UKT;

* CTPOHUTH JJOTHYCCKOC PaACCyKACHUC, BKJIIOYaromice YCTAHOBJICHHUC MMPUINHHO-

CIICICTBECHHEIX CBS3CHi;

B cghepe KommynukamugHvix yHUGEPCATILHBIX YUEOHBIX OCUC UL YUAULUXCA:

* AJEKBAaTHO HCIMOJIb30BATh KOMMYHUKATHUBHBIE, TIPEKJIE BCErO - PEUYEBBIE, CPEACTBA IS
pelieHus: pa3InyHbIX KOMMYHUKATUBHBIX 3aj[a4, CTPOUTh MOHOJIOTMUECKOE COOOIIeHUE,
BIIQJIETh TUAJIOTUYECKON (HOPMOM KOMMYHHKAIIMU, UCTIONB3YS, B TOM YUCIIE CPEICTBAa U
uactpymeHTsl KT U AUCTaHIIMOHHOTO OOIIECHMS;

* JIONyCKaThb BO3MOYKHOCTh CYIIECTBOBAHHUS Yy JIIOJEH Pa3JIMYHBIX TOYEK 3PEHUSA, B TOM
YHUCJIe HECOBMAJAIOIINX C €r0 COOCTBEHHOM, M OPHUEHTUPOBATHCS Ha TMO3UIUIO TTApTHEPA
B OOIIIEHUH U B3aNMOJCHCTBHH;

° JOTrOBAapUBAaTbCA U MMPUXOJUTH K 06H.I€My PELIICHUIO B COBMECTHOM JCATCIBHOCTH, B TOM
YHUCJIC B CUTyallu CTOJIKHOBCHHA HHTEPCCOB,

Obyuarowuiicss nOIYYUmM 803MONCHOCHb HAYYUMbCA!

*  YYUTHIBATh U KOOPJAMHHUPOBATH B COTPYAHUYECTBE OTIMUHBIE OT COOCTBEHHOU TMO3UITUU
JPYTUX JIOJICH;

*  YYUTHIBATh pa3HbIC MHEHUS U UHTEPECHl 1 000CHOBBIBATH COOCTBEHHYIO TTO3HIIHIO;

* TIOHMMAaTh OTHOCHTEIIbHOCTh MHEHUN U TIOIX0/IOB K PEIICHUIO TPOOIIEMBI,

*  OCYUIECTBJIATH B3aMMHBIN KOHTPOJb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMOIIOMOIIIb.

Ilpeomemmnuie:
* OpHEHTHUPOBATHCS B SBICHUSIX M OOBEKTAX OKPYXKAIOIIET0 MHpa, 3HATh IPAHMIIBI UX
MIPUMEHUMOCTH;
* [pUMEYATh MOJICJIH ABJICHUI U 00BEKTOB OKPYKAIOILIET0 MUPA;
*  BBIJBUTATh U MPOBEPSATH MpeiaraeMble ISl PEIICHUS TUIIOTE3BI.

Conepxxanue mporpaMmsl

TenJioBble sIBJEeHUS.

TennoBoe pacmupenue Ten. [Iporiecchl TUIaBiIeHuss ¥ OTBEPACBaHUS, UCIIAPEHUS U
KoHJeHcanuu. Temnonepeaaya. BiaxkHOCTh BO3/lyxa Ha pa3HbIX KOHTHHEHTAX.

Jemoncmpayuu:

1. HaGnronenue tasiHus Jb4a B BOJIE.

2. CKOpOCTH UCTIAPEHUS PA3TUYHBIX KUAKOCTEH.

3. TenoBblie ABUTATENHN OYIYLIETO.

Dkcnepumenmanvhvle pabomel (C UCOIb30BaHUEM 000pyaoBaHus «ToYka pocTay):

1. I3MeHeHus AMWMHBI Tela MPU HATPeBaHUH U OXJIAXKICHUH.

2. OtnuBKa napaduHOBOTO COJIATHKA.

3. HabOmroneHue 3a miaBiaeHUEM JIbA.

4. Ot 4ero 3aBUCHUT CKOPOCTh UCTIAPEHUS KUAKOCTU?

5. Habmroienue TenaonpoBOIHOCTH BOJIBI U BO3IyXa.

Xapaxmepucmuxa 0CHOBHbIX 8UO08 0eAMENbHOCIIU:

CamocrosTenbHO (QOPMYTUPYIOT II03HABaTENbHYIO 3a7ady. YMEIT €  IOMOIIbIO
BOIPOCOB J0OBIBATh HEAOCTAIONIYI0 HH(popMaruio. Vcronp30BaHne U3MEPUTENBHBIX TPUOOPOB.
BeimonHenune 1a0oOpaTOpHBIX M MPAKTUYECKUX paboT. JIMarHocTHKa W yCTpaHEHHE
HEHCIpaBHOCTeH NpuOOpoB. BeicTpanBaHWe TUNOTE3 HAa OCHOBAaHMM MMEIOUIMXCS JaHHBIX.
KoHcTpynpoBanue u MOJeIMpPOBaHUE.



BoinosnHenue 3agaHMil 10 yCOBEPIIEHCTBOBaHWIO MpuOOpoB. Pa3paboTka HOBBIX
BAapUaHTOB ONBITOB. Pa3paboTka M mpoBepka METOIUKU IKCIEPUMEHTaNbHON paboThl. PaboTa B
MaJIbIX Tpynnax. AHaIU3UPYIOT, BEIOUPAIOT 1 000CHOBBIBAIOT CBOE pelIeHue, AeHCTBUS.

[IpencraBnenue pe3yibTaTOB NApHOM, IPYIIIOBOM AEATEIBHOCTH. YYacTUE B JHAJIOre B
COOTBETCTBUU C IIPaBUJIAMU PEYEBOIO NTOBEICHUS.

JJleKTprYecKHe siBJICHHUs.

Mukpomup. Moaenu aroma, cymiectBoBasimue 10 Hadana XIX. Mcropus OTKpbITHS U
JEUCTBUS TallbBAHWYECKOTo 3yieMeHTa. McTtopust co3manust snekTpodopHod MamuHbl. OnbiT
BonbTa. DnekTpuueckuii TOK B 3J€KTPOJIUTAX.

Jlemoncmpayuu (c ucnonbzoBanuem obopynoBanus «Touka pocray):

1. Monenu aToMOB.

2. 'anpBaHMYECKHE DIICMEHTHI.

3. DnexTpodopHas MalIuHa.

4. Onwitel Bonbra u ["asibBanm.

OxcnepumenmanvHvle pabompi:
1. Co3nanue raTbBAHMYECKUX JIEMEHTOB M3 TIOJIPYIHBIX CPEJICTB.
2. 3roToBIIeHUE IEKTPOCKOTIA.

3. UccrienoBanue JaMIbl HAKATUBAHUSL.
4. OnpezeneHre CTOMMOCTH H3PACXOI0BAHHOM 3JIEKTPOSHEPIHH O MOIIHOCTH IIOTPEOUTENS U
MOCYETUUKY.

Xapaxmepucmuka 0CHOBHbBIX U008 0esIMENbHOCIU.

VYrpaBnastoT CBOEH TO3HABAaTENbHOM W y4eOHOW  JCSATENBHOCTBIO TOCPEICTBOM
MOCTAHOBKM LI€JICH, TIJIAaHUPOBAHUS, KOHTPOJS, KOPPEKUIHUH CBOMX JEHCTBUHA U OLICHKH
yCHEemrHOCTH ycBoeHHs. CpaBHUBAIOT CIMOCOO M pe3yabTaT CBOMX JCUCTBUH ¢ oOpasiom -
JIUCTOM COIpPOBOXkAeHUSA. OOHAPYKUBAIOT OTKJIOHEHHS. OOAYMBIBAIOT IPUUUHBI OTKIOHEHUH.

OcCylIecTBISIOT CAMOKOHTPOJIb M B3aUMOKOHTPOJb. Vcmonb3oBaHue H3MEPUTEIbHBIX
npuOopoB. BeimonHeHne 1abopaTOpHBIX U MPAKTHUYECKUX paboT. J[marHocThka M ycTpaHeHue
HEUCIpaBHOCTEH MpuOOpoB. BricTpanBaHue TUMOTE3 HAa OCHOBAHUM HMMEIOIIMXCS JAHHBIX.
KoHncTpyrpoBanue u MoJeIupOBaHUE.

3JIeKTpOMaFHPITHbIe SAAIBJICHUA.
MarsuTHOE 1oJie B BellecTBe. MaruuTHas aHoMalusl. MarHuTHbIe 6ypI/I PaznoBugnoctu

AIIEKTPOU3MEPHUTENBHBIX MPUOOPOB. Pa3HOBUIHOCTH ANIEKTPOIBUTATENICH.
Jlemoncmpayuu (c ucnonbzoBanueMm 06opynoBanus «Touka poctay):
1. HarnsaHoCTh MOBECHUSI BELIECTB B MArHUTHOM TIOJIE.
2. [Ipe3eHTanuu 0 MArHUTHOM 110Ji€ 3eMJTU U O MAarHUTHBIX OYypsIX.
3. JleMOHCTpalys pa3HOBUHOCTEN AIEKTPOUZMEPHUTEIBHBIX IPHOOPOB.
4. HarnsaiHoCTh pa3HOBUHOCTEN DNIEKTPOIBUTATEIEH.
Oxcnepumenmanvhvie pabomol:
1. UccnenoBanue pa3iandHbIX 3JEKTPOU3ZMEPUTENBHBIX TPUOOPOB.

Xapaxmepucmuka 0CHOBHbBIX 8UO08 0esTMeNbHOCTNU.

YopaBnsOT cBoel TO3HABaTeNbHOWM M y4eOHOW JEesATeNbHOCThIO TOCPEICTBOM
IIOCTAHOBKM LIEJIEH, IUIAHUPOBAHUSA, KOHTPOJS, KOPPEKUHMH CBOMX JEHCTBUHA U OLIEHKU
yCIenrHoCcTH ycBoeHHs. CpaBHUBAIOT CIOCOO W pe3yabTaT CBOUX JEHCTBUM ¢ oOpasiom -
JINCTOM COIIPOBOX/IEHUS.

OO6napyxuBawT OTKIOHeHHS. OOIyMBIBalOT MPUYUHBI OTKIOHEHUU. OCYIIECTBISIIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.



OnTnueckue sBJICHUS.

HcTouHnku cBeTa: TEIUIOBBIE, JIIOMUHECLUEHTHbIE, MCKYCCTBEHHbIE. M3rortopieHue
KaMepbl - OOCKypa M HCCleloBaHHE H300paKeHHs C MOMOINBI0 Mojenud. MHOTOKpaTHOe
n300pakeHre TpeaMeTa B HECKOJBKUX IUIOCKHMX 3epKanax. M3roToBHTh MEPUCKON M C €ro
MOMOINBIO TpoBecTH HaOmoJeHus. lIpakTHueckoe WCHOIb30BAHME BOTHYTHIX —3€pKall.
3puTenbHbIE WIUTIO3UH, OPOXKIAaeMble MpPEIoOMIIEHUEM cBeTa. Mupaxu. Pa3Butrue BOJOKOHHOM
onTUKH. Vcrionb30BaHNe 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu (c ucnosibzoBanueM odopynoBanus «Todka poctay):

1. PaznuuHble HCTOUHUKH CBETA.

2. N300pakeHue npeaMeTa B HECKOJIBKUX TIOCKHUX 3epKaJlax.

3. N300paskeHue B BOTHYTBIX 3€pKaJax.

4. Vlcionb3oBaHUE BOJIOKOHHOM ONTUKH.

5. YcrpoiicTBo doToamnmapaToB, KHHOIPOEKTOPOB, KaJIEHJOCKOTIOB.

OxcnepumenmanvHvle pabompi:

1. U3roroBnenue kamepsl - 00CKypa U HCCleA0BaHNE N300paXeHHsI C TOMOIIBIO MOJIENH.

2. [IpakTdeckoe MpuMeHEHHE TNIOCKHUX 3epKall.

3. [IpakTdeckoe NCIoIb30BaHNE BOTHYTHIX 3€pKall.

4. M3roToBiieHnE NieprcKona 1 HaOIIOAEHHSI C TOMOIIBIO MOJIEIH.

Xapaxkmepucmuka 0CHOBHbIX 6UO08 0eAMENbHOCIL:

VYmpaBnstoT CBOE€H TO3HABATENbHONW W y4eOHOW JCSATENBHOCTBIO TOCPEICTBOM
IIOCTAHOBKM 1I€JI€M, IUIAaHUPOBAHMS, KOHTPOJIA, KOPPEKIUU CBOMX JIEUCTBUM W OLIEHKH
YCIEIHOCTH YCBOEHUS. Bbiaensior u (QopMyaHpyrOT MO3HaBaTENbHYIO II€Jib. BbInenstor
KOJIMYECTBEHHBIE XapPAKTEPUCTUKH OOBEKTOB, 3aJaHHble cilioBaMH. OCO3HAIOT CBOM JIEHCTBUSIL
VIMeroT HaBbIKM KOHCTPYKTHBHOT'O OOILEHHSI B MaJIbIX I'pyHax.

®opMbl OPraHu3anuu 00pPa3oBaTeJLHOI0 NMpoIecca:

Hcnonb3yloTcss 3ME€MEHTHl  CIEAYIOIIUX TEXHOJOTHH: MpOeKTHas, MpoOJIEeMHOIro
oOyueHusi, MHGOPMALMOHHO-KOMMYHUKALIMOHHAS, KPUTHUYECKOTO MBIIJICHHS, MPOOIEeMHOTO
JManora, urpoBasi.

OcHoOBHbBIE METObI pAOOTHI HA YPOKE:

Benymmumu  metonamu  oOydeHUs  SBISIIOTCSA:  YaCTUYHO-TIOMCKOBOM,  METOJ
MaTeMaTH4eCKOr0 MOICTIUPOBAHUSI.

DOopMBbI KOHTPOJIS:

VYyamuiics yduTcsl OLIEHUBATh ce0sl U IPYTHX caM, YTO IO3BOJISIET Pa3BUBATh YMEHHUS
caMOaHalu3a M CHOCOOCTBYET pa3BUTHIO CaMOCTOATEIBHOCTH, KaK CBONCTBY JHYHOCTH
ydamierocsi. BpIsiBlIeHHEe MPOMEXYTOUHBIX M KOHEUHBIX PE3yJIbTAaTOB YUYAIIUXCA MPOHCXOJIUT
yepe3  MPAaKTUYECKYH  JESITeNbHOCTb,  JEMOHCTpAllMd  OSKCIEPUMEHTOB,  (pecTuBaib
HKCIEPUMEHTOB; (PU3MUECKHUE OJIUMITUAIBI.

TemMaTH4ecKkoe IIIAHUPOBAHHE

Hcnonb3oBanue 000pyA0BaHUA
Koa-Bo LHEHTPA eCTeCTBEHHO - HAYYHOH
4acoB HANPaBJICHHOCTH
«Touka pocra»

Ne Tema

TenuioBble siBjienus (48 yacoB)

BBoanoe 3anstue. Llenu u 3agaun xkypeca. | 4 Kommiekr nocynsl u

Texnuka Ge3onacnoctu. PaznooOpasue 000pyJ0BaHUs 17151 YYEHUUECKUX
TEIJIOBBIX SIBJICHUH, pacIIUpeHHe Tl OIIBITOB

OkcnepuMeHTanbHas pabora «M3meHeHus | 4 OO6opynoBanue At

JUITMHBI Tena npu HarpeBaHuu u nabopaTopHBIX paboT
OXJTAXIACHHUN . "

YYCHUYCCKUX OIBITOB

Temnonepenava. HabmroaeHue 4 O6opynoBaHue ISl JEMOHCTpAIAN
TCIUIOIMPOBOJAHOCTU BOABLI U BO3AyXa.




4 DkcnepuMeHTaibHas pabota «M3mepenue 4 O06opynoBanue ai1st 1a00paTOPHBIX
yﬂeﬂLHOﬁ TCIIOCMKOCTHU Pa3JIMYHBIX pa60T N YUCHHUYCCKUX OIIBITOB
BCILICCTB»

5 [InaBneHue u oTBEpICBAHHE. 4 O6opynoBanue Juist
OkcnepuMeHTanbHas pabora «OTIuBKa JlaGopaTopHbIX paboT
napa(guHOBOTO COJIATHKA MyY4CHHYECKHX OIBITOB

6 OkcnepuMenTansHas pabora «Habmronenne | 4 O6opynoBanue a1 1a00paTOPHBIX
3a [UIABJICHUEM JIbJIa» paboT U YUEHUYECKUX OTIBITOB

7 JIaboparopust KpucTamorpadhuu 4 O6opynoBaHue IS JIA0OPATOPHBIX

paboT M YYEeHHUECKHUX OIBITOB

8 OxcnepuMeHTanbHas pabora «Mccnenopanue | 4 O06opynoBaHue 1Is1 1aOOPATOPHBIX
aMOP(HBIX TE» paboT ¥ YYEeHHUECKHUX OIBITOB

9 Ucnapenne 1 xonpencanms.  Cocras| 4 O06opynoBaHue sl 1a0OPATOPHBIX
aTMocdepsl, Ha0Jo/1eHne nepexona paboT M yYEHUUECKHUX OIBITOB
HCHACBIIICHHBIX I1apOB B HACBIIICHHBIC. OT
YEero 3aBUCUT CKOPOCTh HCIAPEHUS
KUAKOCTU? (3KCTIEpUMEHTaIbHAas paboTa)

10 | DxcnepumenraibHas pabota «M3ydenue 4 O06opynoBanue Ais 1a00paTOPHBIX
nponecca KUIEHUs BOJbI» paboT U y4EHHUYECKUX OIBITOB

11 | Brmaxnocts BO3/lyXa Ha pasubix | 4 O6opynoBaHue Ji1sl 1abOpaTOPHBIX
KOHTHUHEHTaX. ODKCIIepUMeHTallbHasi padora paboT U y4EHHYECKHX OIBITOB
«VccnenoBanue BIaKHOCTH BO3/IyXa»

12 | Pemenue 3ama4 Ha Temy: «TermioBbie 4
SIBJICHUS»

DJieKkTpUuyecKkue siBjaeHus (36 yacoB)

13 | UcTopus OTKpPBITHS U ACHCTBUS 4 O6opynoBanue 1ist 1a00paTOPHBIX
TaJIbBAHHUYCCKOI'O DJICMCHTA pa6OT N YYCHHUYCCKUX OIIBITOB

14 | Ucropus co3ganus 3neKTpodopHON MaIuHL | 4 OO6opynoBaHue 1151 JEMOHCTpALUi

15 | DkcnepumenTanpHas pabdora «Cozmanue | 4 OOGopynoBaHue AJis 1a00PaTOPHBIX
["anpBaHUYECKUX IIEMEHTOB U3 paboT U yUeHHYECKHX OIBITOB
MOAPYYHBIX CPEICTB

16 | DkcnepuMeHTaIbHas paboTa 4 O6opynoBanue [1s 1abOpaTOPHBIX
«M3roToBIeHNE ANEKTPOCKOMA» paboT U yUeHUYECKHX OMBITOB

17 | OmsiTel BonbTa. DiIeKTpUYECKHil TOK B 4 O6opynoBaHue it JTEMOHCTpaLUl
3JIEKTPOIUTAX.

18 | HaOnromeHue 3aBUCMOCTHU COMPOTHBICHUS | 4 O6opynoBanue 1S 1a00OpaTOPHBIX
MIPOBOAHHKA OT TEMIICPATYPBhI. pa60T 1 YUCHUYCCKUX OIIBITOB

19 | DkcnepumenTanbHast pabora «Mccnenosanue | 4 O6opynoBaHue st 1a00paTOPHBIX
JIaMIIbl HAKaJIMBaAHU ) pa60T H YYCHHUYCCKUX OIIBITOB

20 | OkcnepuMenTanbHas padora «Omnpenenenue | 4 Ob6opynoBaHue s 1a00PATOPHBIX
CTOMMOCTH M3paCXOJ0BaHHOU paboT ¥ YYEHHIECKUX OTILITOB
QJICKTPOOHEPIUU 11O MOUIHOCTHU HOTp€6I/ITeJ'I$I
U 10 CUETUHKY»

21 | Pemrenue 3amau Ha Temy: «Jnekrpuueckue | 4
SABJICHU S

DJIeKTPOMArHUTHBIE siBJIeHUsI (224aca)
22 | DACKTpOMAarHUTHBIC SIBJICHHUS. 4 O6opynoBaHue ISl JTEMOHCTpAIUN

DneKkTpon3MepuTeIbHbBIE TPUOOPHI.
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OkcnepuMeHTabHas pabora «MccneqoBanue
MarHMTHOTO TIOJI1 TOKa»

Ob6opynoBanue a1 1a00paTOPHBIX
paboT M yYEHUYECKUX OTBITOB

24

MarnauTtHas aHoMmanusi. MarHuTHeIe Oypu

OGopynoBanue ajsi AEMOHCTpALUi




25 | Pa3HOBHIHOCTH BIIEKTPOABHUTATEIICH 4 O0GopynoBanue ajsi AEMOHCTpaLUid

26 | DkcriepuMeHTaNbHAs paboTa 4 Ob6opynoBanue s
«HccnenoBanue pa3auyHbIX JIa6opaTopHBIX paboT
AIIEKTPOU3ZMEPHUTEIHHBIX TPHOOPOB MY4EHUYECKHX OIBITOB

27 | Pemenue 3a1a4 Ha TEMY: 2
<<9HCKTpOMaI‘HI/ITHbIC SIBJICHU S

Onruyeckne sABJICHUSA
(38uacoB)
HCTOYHMKH CBETA: TEIIOBLIE, 4 OO0GopynoBaHue AJisi AEMOHCTpALU

28 | mommHecueHTHbIe

29 | DkcrepumenT, HabmrogaeHne. MHorokpatHoe | 4 O6opynoBaHue ist JEMOHCTpalui
U300pakeHUe TNpeaMera B HECKOJIBKUX
IUIOCKHX 3epKajax

30 | OkcnepumenTanbHas pabora «Msrorosuts | 4 Ob6opynoBanue s
TIEPUCKOIT U C €TI0 ITIOMOLIBIO ITPOBECTH J'[a60paT0pH],1X pa60T
HaO0JIIOICHUSD WYYECHUYECKNX OTBITOB

31 | DkcrepuMenTaibHast pabora «M3roToBUTH 4 OOGopynoBanue A Ta00PaTOPHBIX
HEPUCKOIT U C €ro IOMOIIBIO IPOBECTH paboT U yUEeHHYECKHX ONBITOB
HaOII0ICHUS»

32 | OxcnepumenTanbHag pabota «lIpaktudeckoe | 4 OGopynoBaHue 17151 JTaOOPATOPHBIX
UCIIONIb30BAaHNE BOTHYTHIX 3€pKaiD) paGoT ¥ YUEHNUECKHX OTBITOB
3pUTENbHBIC HILTIO3UH, TOPOXKIaEMbIe 4 O06opynoBaHHe TSI IEMOHCTPAIAN

33 npenoMIIeHuEM cBeTa. Mupaxu

34 PasBuTHE BOIOKOHHOH ONITHKA 4 OO6opynoBaHue 115 JEMOHCTpALUi

35 | OkcnepumenTanbHas padora «M3rorosnenue | 4 O6opynoBanue /i 1a00paTOPHBIX
MOJIEIH KaJIeHJOCKOIay paboT U yYEHHUECKUX OIBITOB

36 | DkcnepuMenTanbHas padorta «Ontudyeckue | 4 O6opynoBanue i 1a00paTOPHBIX
nprOOpE! B IPUPOAES» paboT U yYEHHUECKUX OIBITOB

37 | Hrorosoe 3anstue 2
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YueOHO-MeTOANYECKOE 00ecIIieueHne

Cnucok JinTepaTyphbl

3anumatensHas pusuka. [lepensman S1.U. - M. : Hayka, 1972.
Xouy ObiTh KymuOuneiM. Dnbimanckuit MLU. - M. : PUL] MK/I, 2002.

. ®usuka g yBiedeHHbIX. Kubanpuenko A.f., Kubanpuenko U.A.- PoctoB u//1.: «DeHUKCY,

2005.

. Kaxk cratp yuensim. 3ansTus o ¢pusnke it crapiekiaccHukoB. A.B. Xyropckuii, JI.H.

Xyropckui, .C. Macnos. - M. : I'mo6yc, 2008.

HNuTepHeT-pecypceb:

Caiit ans yuuteneit u poaureneil "BrueknaccHbie meponpusitus" — Pesxxum
noctymna:http://school-work.net/zagadki/prochie/

Emunas xonnexkuus Hudpossix O6pazoBaTenbHbIX pecypcoB - Pexum gocryna:
http://school-collection.edu.ru/

Wznarensckuit nom "IlepBoe centsopsa"- Pexxum nocryma:
http://1september.ru/

[TpoexTtHas mestenbHOCTh yuarmxcs / aBT.-coct. M.K.I'ocioguukoBa u fap..
http://www.uchmag.ru/estore/e45005/con
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