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IosicHuTEIbLHAS 3aNIMCKA

PaGouass mporpamma Kypca BHEYPOUHOW  JeATENbHOCTH  «DU3NUECKUit
AKCIIEPUMEHT» MpenHa3HaueHa it paboTel ¢ ydammmucs 10-11 kimaccoB cpenHux
00111e00pa30BaTENbHBIX YUPEKACHUN U COCTABIEHA B COOTBETCTBUU:

-C TpPUMEPHON OCHOBHOW OOpa30BaTENbHOM MPOrpaMMOIl CpelHero oOIero
oOpazoBaHusi, OJOOpEHHOW  pemieHHeM  (eaepadbHOr0  Y4eOHO-METOIUYECKOTO
o0beMHEeHU 110 001IeMy 00pa3oBaHuIo (MpoToko oT 28 utoHs 2016 r. Ne 2/16-3);

-c paboueit mporpammoit o yuebHomy mnpeamety dusuka 10-11 xmaccer /.51,
Msxkuies, b.b. byxosies. - M.: [Ipocsemenue, 2017r.;

-c ydyeroM aBTopckoil mporpammsel ['ony0 I'.b., [lepensiruna E.A., Uypakosa O.B.
MeTtonnyeckoe nocoOue 1o 0OCHOBaM MPOEKTHOM AEATeNbHOCTH IKOJIbHUKa», 2003 .

AKTyanbHOCTh HpPOrpaMMbl OIpenaeieHa TeM, 4YTO (U3MKa, COCTABIAIOIIAS
CEpJIIEBUHY E€CTECTBEHHOHAYYHOr0 OOpa30BaHMs, M IMeJaroruyeckas CUCTeMa JIOJIKHBI
criocoOcTBOBaTh (OPMHUPOBAHUIO MpodeccuoHanoB. B 3Toil cBsi3u mpejyiaraeMas HAaMu
porpaMmMa  Kypca  BHEYPOUHOW  JAEATENBHOCTH  «DPU3MYECKUH  DKCIEPUMEHT»
oOecrieynBaeT MOJydeHHE OOpa30BaHMSI HE TOJBKO KaK IMPOILIECC YCBOCHUS CHCTEMBbI
3HaHUWA, YMEHUA U KOMIIETCHILIMH, HO W KakK MPOLECC Pa3BUTHUS JIMYHOCTHU, JYXOBHO-
HPaBCTBEHHBIX, COLIMATIBHBIX, CEMEHHBIX U IPYTUX LIEHHOCTEH.

OO0mue uesan:

pa3BHUTHE HHTEpeca K (PU3HKe:

-popMupOBaHHE MPEACTABICHUN O MpUEMax M METOoJaxX peHieHHs Pacu€THBIX U
KayeCTBEHHBIX (PM3MUECKHX 3a]1aY;

-noMoI1Ib 00y4aroeMycs B oJArotoBke K caaue EI'D o ¢pusuke;

-popMmupoBaHre HMHPOPMAIMOHHOW M KOMMYHUKATHMBHOW KOMIIETEHTHOCTEH
ydanuxcsi Ul pelIeHUsT KOHKPETHBIX TMPAKTUYECKUX 3a7ad C HUCIOJb30BAHUEM
IPOEKTHOT0 MeTo/1a U 000pyA0BaHuA 1IeHTpa oOpa3oBaHus «Touka pocTay;

-pa3BUTHE JUYHOCTHBIX KadyeCTB OOyYaromIMXCd Ha OCHOBE KOMILIEKCHOTO
NPUMEHEHUS 3HAaHUI, YMEHUN U HABBIKOB B PEIICHUH aKTyaJbHBIX MTPOOJIEM.

Oo0pa3oBaTesibHbIE 321a4M:

-3HAKOMCTBO C aJITOpPUTMOM pabOThl HaJ MPOEKTOM M CTPYKTYpOH IMPOEKTa, CO
crocobamu pOpMYITUPOBKHU MPOOIEMHBIX BOIIPOCOB;

-BBIpa0OTKA yMEHHS OMNpelnessaTh Ieflb, CTaBUTh 3aJauyd  COCTaBJISATh U
pean30BBIBATH ILJIAH MIPOEKTA;

-popMupoBaHre  HaBblka  O(QOpPMIICHHS  THUCBMEHHOM  YacTH  TPOEKTa,
MpeICTaBICHUS TPOEKTA B BUJIE MPE3EHTAIIMHU U MTyOJIMYHOTO BBICTYIIJICHUS;

-TIPUBUTH HABBIKU MPOBEICHUST (PU3NIECKOTO IKCTIEPUMEHTA.

Pa3zBuBaromue 3axa4u:

-opMUpOBaHUE YHUBEPCATbHBIX YUEOHBIX ICUCTBUM;

-pacimpeHue Kpyro3opa, oooraiieH1e CIOBapHOTo 3araca;

-pa3BUTHE TBOPYECKHX CHOCOOHOCTEH; pa3BUTHE YMEHHUS AaHaJIU3UPOBATH,
BBIIEIIATH CYLIECTBEHHOE, TPAMOTHO M JJOKAa3aTEIbHO M3J1araTb Marepuall (B TOM YUCIE U
B IIHCBMEHHOM  BHUJE);  CaMOCTOATENbHO  IPUMEHATh,  AHAIU3UPOBATh U
CUCTEMATU3UPOBAThH MOTYUYEHHBIEC 3HAHMUS;

-pa3BUTHE MBIIUICHHS, CTIOCOOHOCTH HAOIIOIATh U JAETaTh BHIBO/IBL.

BocnurarenbHble 3aga4n:

-CIIOCOOCTBOBATh ~ CaMOpeaIM3allMd  YYaCTHUKOB  TPOEKTHOTO  0OydeHwus,
MOBBIILIEHUIO UX JINYHOW YBEPEHHOCTH;



-pa3BUBaTh CO3HAaHME 3HAYUMOCTH KOJUIEKTMBHOW pPAaOOTBI IS TOJXYYEHHS
pe3yNbTaTa; NpPOAEMOHCTPUPOBATH POJIb COTPYAHUUECTBA U COBMECTHOU JIEATEIBHOCTH B
IIpoLiecCe BHIIIOJHEHUS! TBOPUECKUX 3aJaHMI;

-BJIOXHOBJISITh YUaIINXCS HA Pa3BUTHE KOMMYHHKAOEIbHOCTH.

[Iporpamma Kypca BHEYPOYHOH JEATEIBHOCTH «DPU3HMYECKHI HKCHEPUMEHT)
NapajijieIbHO HIKOJIBHOMY KYpCy Ja€T BO3MOXKHOCTH YIIyOJsTh MOJY4YEHHBIE 3HAHUS
paHee Ha ypoKkax (QU3MKH, UCCIEIYs U3yYaeMyl0 TEMY C MIOMOILBIO SKCIEPUMEHTAIBHOTO
MozennpoBanus 3aaa4 EI'D pa3inyHOro ypoBHS CIIOKHOCTH U PELICHUS UX, TEM CAMBIM
ryoXke  IMOCTHraTh  CYIIHOCTh  (PU3MYECKUMX  SIBJIEHHMM M 3aKOHOMEPHOCTE,
COBEPILIEHCTBOBATh 3HaHUE (PU3MUECKUX 3aKOHOB.

Takum 00pa3zoM, OTIMYMTENBHON OCOOCHHOCTHIO Kypca SIBIISIETCS pa3zHooOpasue
dhopm paboTHI:

-COTJIACOBAaHHOCTh Kypca BHEYPOYHOM JAESITEIbHOCTH CO IIKOJIBHOW MPOrpamMMOMN
1o (U3UKE U MPOTPAMMOU MOATOTOBKH K SK3aMEHY;

-OKCIIEPUMEHTAJIbHBIA MOAXOJ K ONpeleseHU0 (U3MYECKUX 3aKOHOB U
3aKOHOMEPHOCTE;

-BO3MOKHOCTbh CO3/1aBaTh TBOPUYECKHE MPOEKTHI, MPOBOJUTH CaAMOCTOSTEIbHbBIC
UCCIIETIOBAHUS;

-IPUKJIIAHOMN XapaKTep UCCIIeJOBAHUM.

[lo uroram peanuszanuu Kypca TPOBOIUTCS HUTOTOBOE MEPOIPHUSATHE «3aKOHbI
(hU3UKH B IPUPOJIE U TEXHUKE» B (DOpMeE MIPEeACTaBICHHUS U 3aIUTHI POCKTOB.

OcHoBHOI (popMoil yuéTa BHEYPOUHBIX JOCTHUKEHHM, OOydyaroluxcs SBIsSETCS
BbINOJIHEHHBIN [IpoekT ¢ ucnonb3oBaHueM o0opyaoBaHMs 1eHTpa oOpa3zoBanus «Touka
pocTta» o usuke.

Becb kypc ¢uzuku pacrpeaeseH mno Kiaccam ciaeayronmM 00pa3oMm:

-8 10 xmacce wu3ywarorcs: (u3MKa W METOAbl HAY4YHOTO  IO3HAHUS,
MEXaHHKa, MOJIEKyJIApHas (u3HKa, SIEKTPOIMHAMUKa (Ha4alo);

-8 11 kjacce wu3ydaloTcs:  DJIEKTpOJMHAMHKa  (OKOHYAaHUE),  ONTHKa,
KBAHTOBAasI PU3UKA U IEMEHTHI aCTPOPU3UKHI, METOAbI HAYYHOTO MTO3HAHMUS.

VYueOnpii kypc «®Pusmueckuii 3kcriepumeHT» B 10-11 Kimaccax OCHOBHOMU
KOl paccunTaHa Ha 34 yaca (1 4. B Henento, 34 yueOHbIC HEJEH ).

JIn4uHOCTHBIE, MeTanpeAMeTHbIE U IIPeAMEeTHbIE Pe3yJIbTaThl 0CBOCHHA Kypca.

JlesiTenbHOCTh 00Pa30BaTENIbHOTO YUPEKICHHUS 00IIero oopa3oBanus B 00y4YeHUU
¢uszuke B cpeaHel (MOJIHOM) MIKOJE JOJKHA OBITh HAIMpaBiIeHa HA JIOCTHKEHUE
00y4aromuMuUCs CIAeAYIONUX JUYHOCTHBIX Pe3yJIbTATOB:

-YMEHHE YIIPaBJISITh CBOEH MO3HABATEIILHOM IESATEIbHOCTbIO;

-TOTOBHOCTB M CIIOCOOHOCTHh K 00pa30BaHHMIO, B TOM YHCIIE caMO0Opa30BaHUIO, Ha
MPOTSHKEHUU BCEHM KU3HU; CO3HATEIHHOE OTHOIICHHE K HENMPEPHIBHOMY OOpa30BAHUIO
KaK YCJIOBHIO yCIIEITHOM MpodeCCHOHATLHOM 1 00IIeCTBEHHOMN AESITeIbHOCTH;

-YyMEHHE COTPYJHHYaTh CO CBEPCTHUKAMM, JAETbMU MJIAJIIETO BO3pacTa,
B3POCIIBIMHU:

-c(pOpMHPOBAHHOCTh ~ MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pPa3BUTUSl HAayKH; OCO3HAHME 3HAYMMOCTH HAyKH, BIJIAJICHUS] JOCTOBEPHOM
uH(popMaIMe O TMEepPesOBBIX JTOCTIKEHUSX M OTKPBITUSX MHPOBON M OTEUECTBEHHOM
HAyKH; 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE MHUpa U OOIIECTBA;
TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY;

-4yBCTBO TOPJIOCTH 32 POCCUUCKYIO (UBNIECKYIO HAYKY, TYMaHH3M;

-TIOJIOKUTEIBHOE OTHOILIEHUE K TPYAY, LIENEYCTPEMIIEHHOCTb;



MeTal’lpeaMETHblMI/l pe3yjJbTaTaM OCBOCHHUSA IpPpOorpaMmsbl 110 (l)l/I3I/IKe
ABJAIOTCH:

OcBoeHue peryJIATUBHBIX YHMBEPCAJbHBIX Y4eOHBIX AeHCTBHIA:

-CaAMOCTOSITEJIBHO ONPENIETATh eI, CTaBUTH u (bopMynupoBaTh
COOCTBEHHbIE 3a/layu B 00pa30BaTEIbHON JEATENBHOCTU U )KU3HEHHBIX CUTYALUsX;

-OLICHUBATh PECYPCHI, B TOM YHCJIE BPEMS M APYrHe HEMATEPHUAIbHBIE PECYPCHI,
HEO0OXOIMMBIE JUIsl JOCTHXKEHUSI IOCTABJIEHHOW paHee 1elu;

-COIOCTABJISITh MMEIOLIMECS BO3MOKHOCTH M HEOOXOIUMBIE I JOCTHKECHHUS
LIETIN PECYPCHI;

-OIIPEEIATh HECKOJIBKO ITyTEN JOCTUKEHUS TOCTABJICHHOM LIEIIN;

-33/1aBaTh MapaMeTpbl U KPUTEPHH, MO KOTOPHIM MOXXHO OINpPEIENIUTh, YTO ILeJb
JNOCTUTHYTA;

-COIOCTABJIATh  IOJYYEHHBI  PE3yNbTarT  JEATEIbHOCTH C  [OCTaBJICHHOU
3apaHee LEIbIO;

OcBoeHuUe M03HABATEIbLHBIX YHUBEPCAJIBHBIX Y4eOHbIX IeiICTBHIA:

-KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh NH(POPMALIUIO C Pa3HBIX O3UIINNA;

-pacno3HaBarh U PUKCUPOBATH MPOTUBOPEUHS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

-MCHOJIb30BAaTh  PA3JM4YHBIE  MOJEJIbHO-CXEMAaTUYECKUE cpencrtsa Ui
MIpe/ICTaBJICHUS BBISIBICHHBIX B MH(QOPMALIMOHHBIX UICTOYHUKAX MPOTUBOPEUHIL;

-OCYyILIECTBIIATh MH(GOPMALMOHHBIA TOUCK M CTAaBUTh HA €ro OCHOBE HOBbIE
(yueOHbIC ¥ TO3HABATEIIbHBIC) 33/1a4H;

-MCKaTh U HAXOJUTh 000OLIEHHBIE CIIOCOOBI pellIeHHs 3a1a4;

-IPUBOJIUTh KPUTUYECKUE AapryMEHTbl, KaK B OTHOILIEHUU COOCTBEHHOIO
CY)KICHMS, TAK U B OTHOILIEHUH JEHCTBUI U CYKJIEHUH APYTOro 4eJI0OBEKa;

-BBIXOJIUTH 3a pamKu y4eOHOro npeaMera " OCYIIECTBIIATH
LIeJICHAPABICHHbBIN MMOMCK BO3MOYKHOCTH IIHPOKOIO IEpeHoca CPeICTB U CIOCOOOB
JICUCTBUS,

-BBICTPANBATh UHIMBUIYaJIbHYI0O  00pa3oBaTelbHYI0  TPAEKTOPHIO,
YUHTBIBAsl OTPAaHUYEHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHHS;

-CTaBUTh npobiremy u paboTaTh HaJg €€  pelIeHHEM; YIpPaBJIATh
COBMECTHOM ITO3HABATEIBLHOM JEATENBHOCTBIO.

KoMMyHuKaTHBHBIEC YHHBEPCAJIbHbIC YUeOHbIE 1eiCTBUSA:
-OCYUIECTBIISITh JIEJIOBYIO KOMMYHHUKAIIIO, Kak €O CBEPCTHUKAMHU,
Tak H CO B3pOCIBIMU (KaK BHYTpU 00pa3oBaTeIbHOM OpraHu3alliu, TaK U
3a e mpeneIamn);
-pa3BEepHYTO, JOTUYHO WU TOYHO H3JIaraTb CBOK TOYKY 3pPEHHUSA C HCIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;
-COTJIaCOBBIBATH MO3HIIMH YWICHOB KOMaH/IbI B IIpoliecce paboThl HaJl OOIIHUM PElIeHUEM;
-IIPEACTABJIATh nyOJIMYHO  pe3yNbTaThl WHIAUBUAYAIBHON U IPYNIIOBOM
NEATEIbHOCTH, KaK Mepes] 3HaKOMOM, Tak U NIepe] HE3HAKOMOW ay AUTOPUEN;
-moaouparh MapTHEPOB JUIS JIEJIOBOM KOMMYHHUKAIIUM, WCXOAS W3 COOOpaKEHHI
pe3yJIbTaTUBHOCTU B3aUMOJICVCTBHS, & HE JIMYHBIX CUMITATUH;
-BOCIIPUHUMATh KPUTUUYECKHE 3aMEUYAHUS KaK peCypc COOCTBEHHOTO Pa3BUTHS;
IIpeameTHbIMHM  pe3yJbTaTaMM OCBOCHHSI MporpaMmbl 1o ¢usuke Ha
0a30BOM ypOBHE SIBJISIIOTCSH:
-c()OPMUPOBAHHOCTH TMPEJICTABICHUN O 3aKOHOMEPHOW CBSI3UM W MO3HABAEMOCTH



SABJICHUWA NPUPOJbI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHHUA; O POJIM U MecTe (PU3UKHU B
COBPEMEHHOM Hay4YHOM KapTHHE MHpa; NOHMMaHuE poid (U3UKK B (HOPMHUPOBAHUU
Kpyrozopa M (pyHKIUOHAJIBHONH TI'PaMOTHOCTH YEJOBEKa Uil PEUICHUS MPaKTUYECKUX
3a1a4;

-BJIQJICHHE OCHOBOIIOJIATAIOIIAMH buznyecKkuMu MOHATUSAMU,
3aKOHOMEPHOCTSIMH,

3aKOHAaMH M TEOPHUSMHU; YBEPEHHOE I0JIb30BaHUE (PU3NUECKOW TEPMUHOJIOTHEN U
CHMBOJIMKOIA;

-C()OpMUPOBAHHOCTH MPEACTABICHUN O (PU3NUECKON CYIIHOCTHU SBJICHUN MPUPOIBI
(MEXaHUYEeCKUX, TEIUIOBbIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX), BHJAaX MaTEpHUU
(BemiecTBO W TOJE), ABMXKEHMM KaK cCroco0e CYLIECTBOBAHUS MAaTEpHUM; YCBOCHHE
OCHOBHBIX W€ MEXaHUKH, ATOMHO- MOJIEKYJSIDHOIO YYEHUS O CTPOCHHM BEIIECTBA,
AJIEMEHTOB DJIEKTPOJMHAMUKM UM KBAaHTOBOM (U3MKHM; OBJAJCHHUE MOHATUWHBIM
anmnapaTtoM U CUMBOJIMYECKUM SI3bIKOM (DU3UKHU;

-BJAJICHUE OCHOBHBIMM METOJAaMU HAYYHOTO II0O3HAHMS, HCIOIb3YEMBIMU B
¢u3uke: HaOMIO/IEHUE, OMMCAHME, HU3MEpPEHHE, HKCIEPUMEHT; YMEHUs 00padaThiBaTh
pe3ynbTaThl  U3MEpPEHUM, OOHApYyXUBaTh  3aBUCUMOCTb MEXIY  (PU3NYECKUMU
BEJIMYMHAMHU, OOBACHATH MOJTYUYEHHBIC PE3yJIbTAThI U JIEIaTh BHIBObI;

-BJaJICHUE  YMEHMSIMHM  BBIIBUIAThb  TUIOTE3bl HA  OCHOBE  3HAHMS
OCHOBOMNOJIATAIOMMX  (PU3UYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, TNPOBEPATh UX
AKCIIEPUMEHTAIbHBIMU ~ CpeCTBaMM, (OpMYJIHpYys LeJdb HCCIEAOBAaHUSA, BIAJICHUE
YMEHUSIMU OIHUCHIBaTh U OOBSCHATH CAMOCTOSITENIBHO IPOBEIEHHBIE 3KCIEPUMEHTHI,
aHaAJIM3UPOBATh PE3YJbTAThl IOJYyYEHHOW H3MEpPUTEIbHONH HH(POpMALMM, ONPEAEIATH
JIOCTOBEPHOCTH MOJIy4YEHHOI'O PE3YJIbTATA;

-c(hopMUPOBAHHOCTb YMEHUS pelaTh MpoCThlie (PU3HUECKHE 3aa4;

-c(pOpPMHUPOBAHHOCTh YMEHHSI IPUMEHSTh NOJIY4YEHHbIE 3HAHMS JUIsI OOBSICHEHUs
YCIOBUM NMpOTEKaHUs (PU3MUECKUX SIBICHUH B MPUPOJE M JAJs NPUHATUS MPAKTHUYECKUX
pelIeHUH B IIOBCEIHEBHOM JKU3HU;

-MIOHUMaHWEe (PU3MUECKUX OCHOB W TNPUHIMIIOB JAEHCTBUS (pabOThl) MalIMH U
MEXaHU3MOB, CPEJCTB IEPEIBUKEHUS U CBS3U, OBITOBBIX MPHUOOPOB, MPOMBIIIICHHBIX
TEXHOJIOTUYECKUX IIPOLECCOB, BIUSAHUSA HMX HA OKPYKAIOIIYK Cpeny; OCO3HaHHE
BO3MOYKHBIX PUYNH TEXHOTEHHBIX U HKOJIOTHYECKHUX KaTacTpod;

-c(pOpMHUPOBAHHOCTh COOCTBEHHOM MO3MLMU 110 OTHOLIEHUIO K (PU3HUECKOM
uH(pOpMAIIH, TOJy4aeMON U3 Pa3HBIX UCTOYHHUKOB.

Conepxxanue Kypca BHEYPOUHOIi JesiTeJIbHOCTH.

Kunematuka (4 4)

DONeMeHThl BEKTOpHOW anreOpel. CkajasipHble M BEKTOpHBIC (H3WUYECKHE
BeJIMUMHBL.  OTHOCUTENBHOCTh MEXaHUYECKOro JBIkeHHs. CucTeMbl  OTCuéra.
Tpaextopusi. Ilyts. Ilepememenue. CxopocTh. YckopeHue. PaBHOMepHOoe u
PaBHOYCKOPEHHOE  NpPSIMOJIMHEMHOE  JBW)KEHHE. PaBHOMEpHOE  [IBIXKEHHE 1O
OKPY>KHOCTH.

[TocTanoBka npoGnemsl uccnepoBanus. Onucanue curyanuu. OnyucaHve U aHajau3
CUTyaluii B paMKaXxX TEKYIIEeTrO MPOeKTa.

JAunamuka (3 1)

Bzanmopeinictue Tea. Cuna. Macca. 3akonbsl nuHamMuku Herorona. Cuiia TsokecTH,
BeC, HeBeCcOMOCTb. CHJIbl YNPYyrocTH, CHJIbl TPEHHUS. 3aKOHBI: BCEMHUPHOIO TATOTEHMS,
I'yka, tpenus. Hcnonb3oBaHWE 3aKOHOB MEXAHUKU JUISI OOBSICHEHUS JBUKCHUS



HEOECHBIX TeJl U JUIsl pa3BUTHS KOCMUUYECKUX Hcciaen0BaHni. PopMyIHpoBKa MPOOIEMBI.
Ananu3 cnoco0oB pemieHus npooOiembl. CriocoObl pazpemieHusi mnpodiemsl. Llensb.
CBUIETENBCTBO TOCTHXKEHHUS LIETU. 3aKOHBI COXPaHEHUS B MEXaHHKE.

3aKOHBI COXpaHEeHHUsI UMITYJIbca U 3Hepruu (3 4)

Nmnynec MaTepuanbHOM TOYKM M CHCTEMBL. VIMITynbC criibl. 3aKOH COXpPaHEHHS
uMItysbca. Mexanudeckas pabota. MomHocTs. MexaHnueckasi SHEprusi MaTeprualbHON
TOYKH U CHUCTEMbI. 3aKOH COXpAaHEHUsI MEXaHWUYECKOH 3Hepruu. Pabora CUIIbI TSKECTH U
CHJIBI YIIPYTOCTH.

MoJiekyJISIpHO-KMHETHYeCKAs TeOPUsl HeaJbHOro rasa (5 4)

Monekynspao-kunerudeckass teopus (MKT) crtpoenuss BemectBa u €€
AKCIIEPUMEHTANIbHBIE JIOKa3aTelnbCTBA. AOCOMIOTHAA Temmeparypa. Mojenb uaeaabHOro
rasa. /[aBnenue raza. YpaBHEeHUE COCTOSHHS UACAIBHOIO ra3a. Y paBHeHUe MeHaeneepa-
Knaneiipona. ['a30Bbie 3aKOHBI. ATperatHbie COCTOSIHUS BenlecTBa. BiaXHOCTh BO3ayXa.
Mogens cTtpoenust skuakocteit. IloHstue mokaszarenbcTBa. MeTOAbl W CHOCOOBI
nokazarenberBa. CTPYKTypa J0Ka3aTeNbCTBA: TE3UC, APTYMEHTBI M JEMOHCTPALMS.
[IpaBuiia nemoncTpanuu. Onposep:keHue. BormpocHo-0TBETHAS poLeIypa.

DJyiekTpocTaTuka (2 )

DJIEKTpUYECKUE 3apsibl. 3aKOH COXPAaHEHMS JJIEKTPUUYECKOro 3apsia. 3aKoH
Kynona. Onexrpuueckoe mnoisie. HampsxEHHOCTP M MOTEHLUHAN 3JIEKTPOCTATHUYECKOTO
nong. IIpoBOAHMKM W JUAJIEKTPUKH B DJIEKTPUUYECKOM ToJie. DJIEKTPOEMKOCTb.
Konpencarop.

3aKOHBI MOCTOSTHHOIO TOKA (64)

[TocTosiHHBII ANEKTPUUECKUN TOK. Cuma  TOKa. CornpoTuBieHue.
[TocnenoBarenbHOE M MapaJlIEIbHOE COEIUHEHUE MPOBOAHUKOB. 3akoH [[xoynsa-Jlenua.
DIeKTpoABMKYyIasd cuia. 3akoH Oma Jyisl TOJTHOM 1ETH.

JuaextpoauHamuka (MarsurHoe mose, JJIEKTPOMATHUTHAS WHAYKIUS,
nepeMeHHbIi TOK) -10 4

MarunutHoe noJie IIPOBOJIHUKOB. SIBnenue ANEKTPOMArHUTHOM
WUHIYKIUY.

NHayKTUBHOCTS.

Konebarensuplit koHTYp. [IepeMeHHBII TOK



TemaTn4yeckoe NJAHNPOBAHNE C ONPeieIeHeM OCHOBHBIX BH/I0B Y4eOHOI
nesarejabHocTu 10 m 11 kinace, 34 yaca (1 4 B Hees110)

Ne | Tema Komn-Bo [Ipumeuanue
4acoB
1. Kunemaruka, 4u4.
1 [IpaBuna Th npu pabote ¢ 1
000pyI0BaHHEM.
Maremaruueckuii anmnapar
bu3uKn
2 PaBHOMEpHOE npsIMOTMHENHOE 1 [IpakTuueckas pabora ¢
JBIKEHUE, IBUKEHUE C UCMOJIb30BaHUEM 000pyI0BaHUS
YCKOpEeHHEM, KoJie0aTebHOe 1eHTpa oOpasoBanus «Touka pocTa»
JIBIDKCHHE. «3yuenue
KOJIeOaHUH MPYKUHHOTO MasTHUKA)»
3 Yckopenue cBoOOHOTO 1 [IpakTrueckas padoTa ¢
najJeHus UCMOJIb30BaHUEM 000pyI0BaHUS
1eHTpa oOpa3oBaHMs
«Touka pocta» «Onpenenenne
YCKOpEHHsI CBOOOTHOTO MaIEHUs
4 Onpenenenre KUHEMAT. XapakT. 1
C TIOMOIIIBIO TpapuKOB
2. lunamuka, 34.

5 3akonbl HpioToHA. 1

6 Cuna Yopyroctu 1 [IpakTrueckas paboTa ¢
UCMOJIb30BaHUEM 000pYI0BaHUS
1eHTpa oOpa3oBaHMs
«Touxka pocta»

7 Cuna Tpenus 1 [IpakTrueckas paboTa ¢
UCMOJIb30BaHUEM 000PYI0BAHUS
1eHTpa oOpa3zoBaHUs
«Touka pocray

3. 3akoHbI cOXpaHeHHsI B MeXaHHUKe, 34.

8 Nmnynbc Tena 1

9 PaGota u MotHoOCTb 1 [IpakTrueckas padoTa ¢
UCIOJIb30BaHUEM 000pYI0BAHUS
1eHTpa oOpa3zoBaHus
«Touka pocta»

10 | 3akoH coxpaHeHUs 1 [IpakTrueckas padoTa ¢

MEXaHUYEeCKOH SHEPrun UCIOJIb30BaHUEM 000pYI0BAHUS
1eHTpa oOpa3zoBaHus
«Touka pocta»
. MKT ra3sa, 6u.
11 | OcHoBHble nonoxenust MKT. 1
YpaBHEHHE COCTOSTHUS
WJIeanbHOTO Ta3a
12 | U3MeHeHue BHYTpEHHEN 1 [TpakTuyeckas pabora c

SHEPIUH.

UCTI0JIb30BaHUEM 000PYI0BAHUS
[EeHTpa 00pa3oBaHus

«Touka pocra» «OnpeneneHue
TEIIOEMKOCTH BELIECTBAY




13

N3menenue BHyTpeHHER
JHEPruM.

[IpakTuueckas padbora ¢
UCIOJIb30BAHUEM 000pYI0BaHUS
1eHTpa oOpa3zoBaHUs

«Touka pocra» «IlomyyeHue TerIoTsl
IpY TPEHUH U yAape»

14

I'azoBble 3akoHBI: M30mponieccsl

[IpakTuueckas pabora ¢
UCMOJIb30BAHUEM 000pyI0BaHUS
1eHTpa oOpa3oBaHUs

«Touka pocray «MccienoBanue

I/I306apHOFO nmpouccca»

15

I'azoBble 3akoHBI: M30mponieccsl

[IpakTuueckas padbora ¢
UCMOJIb30BAHUEM 000pyI0BaHUS
1eHTpa oOpa3oBaHUs

«Touka pocray «ccnenoBanue
M30XOPHOT0 MpoLecca

16

Hacpimennsrii map. BrnaxxHocts

[IpakTuueckas pabora ¢
HCMOJIb30BaHUEM 000pyI0BaHUS
1eHTpa oOpa3oBaHMs

«Touka pocray, «MccnenoBanue
M30XOPHOIO MPOLIeccay

5. dnekTpocraTuka, 24.

17

3akoH Kynona. HanpshkeHHOCTB.
OHeprus 3J1eKTPOCTATHIECKOTO
OJISt

1

18

DIEKTPOEMKOCTb.
Kongencarop

[IpakTrueckas paboTa ¢
UCII0JIL30BaHUEM 000PYI0BAHUSI
nieHTpa oopasoBanus «Touka pocTay

6. 3aK0HBI

NOCTOSTHHOI'0 TOKA, 64.

19

[TocTosIHHBIH TOK.
ComnpoTuBieHue

1

[IpakTrueckas paboTa ¢
UCII0JIL30BaHUEM 000PYI0BAHUSI
neHTpa oopazoBanus «Touka pocray
«[locnenoBaTensHOE U TapaLICITBHOE
COCJIMHECHHUE MPOBOTHUKOB

20

COHpOTI/IBJ'ICHI/IC B LICIIN

[TpakTuueckas pabota c
UCMOJIb30BaHUEM 000pYI0BAHUS
neHTpa obpazoBanus «Touka poctay
«CwmerianHoe coeIMHeHue
IIPOBOJTHUKOB

21

3akoH Oma Ju1s yJacTKa Lenu

[IpakTrueckas padoTa ¢
UCMOJIb30BaHUEM 000pyI0BaHUS
1eHTpa oopasoBanus «Touka pocray
«3akoH OMa aJ1s1 yyacTka Lenn»

22

3akon OMa JJIs ITOJTHOM IIen

[TpakTrueckas paboTa c
UCTOJIb30BaHUEM 000pyIOBAHHUS
neHTpa obpazoBanus «Touka
pocTa» «3axkoH OMa JJid OJTHOM
HEenn»

23

3akoH Jxoyns- Jlenua

[TpakTrueckas paboTa ¢
UCTOJIh30BaHUEM 000y I0BAHMUS
1eHTpa oopazosanus «Touka poctay
«3akoH Jlxoyns- JleHua»




24

PaGoTa u MOLITHOCTH TOKA

[TpakTrueckas padoTa c
UCIOJIb30BAHUEM 000pYI0BaHUS
neHTpa obpasosanus «Touka pocray
«M3mepenune paboThl M MOIITHOCTH
TOKa»

7. dnexkrpoaunamuka (MarHuTHoe noJie, 3JIeKTPOMATHUTHAS MHAYKIUs), 104.

25

MarHuTHOE 110JI¢ ITPOBOJHHUKOB

1

[TpakTuueckas padota c
UCMOJIb30BAHUEM 000pyI10BaHUS
neHTpa odpaszoBanus «Touka
pocray «/3y4yeHne MarHuTHOTO
TI0JIS1 COJICHOU1a»

26

MarauTHOE 110JI¢ IIPOBOTHHNKOB

[TpakTrueckas padoTa c
UCMOJIb30BaHUEM 000pyI0BaHUS
neHTpa odpazoBanus «Touka
pocrta» «MccnenoBanue
MAaravMTHOIO IIOJIA MPOBOJJHUKA C
TOKOM>»

27

SIBneHME AIEKTPOMarHUTHOU
UHAYKIUUA. WHIYKTUBHOCTB.

[TpakTrueckas paboTa c
UCMOJIb30BAHUEM 000pYI0BaHUS
1eHTpa obpasopanus «Touka pocra»
((I/IHI[yKTI/IBHOCTB B €I IEPEMECHHOI'O
TOKa»

28

SIBneHME AIEKTPOMAarHUTHOU
MHAYKIHH.

[TpaxkTrueckas padoTa c
UCIIOJIb30BAaHUEM 000y I0BAHUSI
neHTpa odpaszoBanus «Touka
poctay «JleMoHCTparus paboThI
AJIEKTPOMATHHUTA

29

KonebarenbHblIil KOHTYP.
[TepemenHbIN TOK

[IpakTrueckas paboTa ¢
WCI0JIb30BaHEM 000pYI0BaHUS
neHTpa oopazoBanus «Touka poctay
«/JlecTByrOIIEE 3HAUCHUE
MIEPEMEHHOTO TOKaY

30

[TepemeHnHbIN TOK

[TpakTuueckas pabota c
UCMOJIb30BaHUEM 000y I0BAHUS
neHTpa odpazoBanus «Touka poctay
«3aryxaroniue KojaeOaHus»

31

IlepeMeHnHBIN TOK

[TpakTrueckas paboTa c
UCIOJIb30BaHUEM 000pYI0BAHUS
neHTpa odpazosanus «Touka poctay
«M3yueHne IBICHUS PE30HAHCA

32

IlepeMeHnHBIN TOK

[Tpaktuyeckas pabora c
UCTI0JIb30BaHUEM 000PYI0BAHUS
1eHTpa obpasoBanus «Touka pocra»
«B3anmounaykuus. Tpanchopmarop»

33
34

3aIJ_[I/ITa ITPOCKTOB




Jlureparypa:
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4. JleMOHCTPAalMOHHBIN BapUaHT KOHTPOJIbHBIX HU3MEPUTEIbHBIX MATEPUATIOB IS
npoBeAeHus B 2023 rogy 0OCHOBHOTO TrocyIapCcTBEHHOT0 3k3ameHa no ®U3UKE.
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BonHbl. KBantoBas ¢usuka / H.M. llaxmaes, H.W. IlaBnos, B. N. Teimyk. - M.:
[Ipoceemenue, 1989. - 255¢.

7.lllaxmaes H. M. ®usznueckuil SKCIEPUMEHT B CpPEAHEHM IIKOJIEC: MEXaHHUKA.
MonekynspHas ¢usuka. DnexrpoauHamuka / H. M. Illaxmaes, B. ®@. [llunos. M.:
[Ipoceemenue, 1989; - 255 c.
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http://college.ru/physics/
http://www.curator.ru/e-books/physics.html
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class-fizika@narod.ru

Meroanuyeckoe mocodoue:

1.C.B. JlozoBenko, T.A. Tpymwuna. Peanuzamusi oOpa3oBaTelbHBIX IPOrpaMm
€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOM HalpaBlIeHHOCTEH MO (U3HUKE C
UCIIOJIb30BaHKEeM 000pynoBanus 1eHTpa « Touka pocta». Mocksa, 2021

2.MeTtonuueckue peKOMEHJAIUU Uid TMPOBEACHUS J1a00paTopHbIX paldoT 1O
¢usuke (RELEON)



TEMbI UCCJIENOBATEJIbBCKHUX ITPOEKTOB
10xnace

AnuzoTtponus OyMaru.

OnexrpoemkocTb. Konnencatopel. [Ipumenenue konaeHcatopoB. BerporenepaTtop
JUIS CUTHAJIBHOTO OCBEIICHHUS.

B3rnsin Ha 3peHue ¢ TOUKH 3peHust PU3UKU.

BnusHue MarHuTHBIX Oyph Ha 370pOBbE YENIOBEKA. 3apOXKIACHHE M pPa3BUTHE
HAay4yHOTO B3MIAJa HAa MHUp. 3aluTa TPAHCIOPTHBIX CPEICTB OT aTMOC(EPHOTo
ANEKTPUYECTBA.

3Be3apl - BaxHeWui o00bekT Bceemennoii. Illkama 3BE3OHBIX  BEIUYHH.
N3rorosnenue 6arapeu TepMonap U U3BMEepeHHe TeMIEpaTyphl.

N3roTtoBnenue camoJienbHbIX MPUOOPOB ISl IEMOHCTpPALUU JAEHUCTBUS MarHUTHOTO
T0JIsL Ha MTPOBOJHUK C TOKOM.

N3mepenue BpeMEHM pEaKIMM 4YeJIOBEKa Ha 3BYKOBBIE M CBETOBbIE CHTHAJBI.
N3mepenue cuibl, He0OOXOAUMOM /17151 pa3pbiBa HUTH.

NccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Je(OpMAaIIHH.

WccnenoBanne 3aBUCUMOCTH TIOKa3aHUM TepMOMETpa OT BHEUIHUX YCIIOBHIA.
[TpuHIMO paboTHl MbE303JIEKTPUUECKON 3a’KUTANIKH.

N3roToBneHne 1 UCTIBITAHUE MOJIETH TEJIECKOTA.

N3ydyenne npuHuuna paboThl JOMUHecHeHTHOW nammnouku. Omnpeaenenue KIIJ]
comHeyHOM Oarapen. WM3yueHue TemaopU3MYECKUX CBOMCTB  HAHOKPHUCTAJIIOB.
N3mepenue kodpduimenta TpeHUS CKOJIbXKeHHs. V3yueHue [ABWKEHUS —Telna,
OpOILIEHHOTO MO yIioM K ropu3oHTy. M3ydeHue 3eKTpOMarHUTHOIO MOjeil OBITOBBIX
puOOpOB.

ApXHUTEKTYypa MOCTOB.

[TpoekT nurymounzosnsimoHHbie UThL. [IpoekT "YMHbINA JOM".

[IpoekT "lIkosbHAst METEOPOJIOTMYECKAS CTAaHIUA".

[ToBepXHOCTHOE HATSKEHHE MBUIBHOTO My3bIpsd. ManeHbkoe 4yJo y Bac JoMma.
MarHuTHBbI€E 10151, UX U3MEPEHUS U BO3/ICUCTBUE HA )KUBBIE OPraHU3MBI.

UccnenoBanre  3aBUCUMOCTH ~ M3MEHEHHS  KO3(PQUIMEHTa  MOBEPXHOCTHOTO
HATSHKEHHS! )KUIKOCTH OT Pa3IMYHBIX (DaKTOPOB.

UccnenoBanue xonebanuil npykxuHHoro masitHuka. Lludpoas perucrpamus u
oOpaboTka gaHHbIX. MccnenoBanue kocmoca. OpOUTH KOCMUYECKUX allapaToB.

HccnenoBanue MeToI0M BHJIC0aHAIM3a JIOOOBOTO COYJapEHUS IBYX T OJIMHAKOBOMN
Macchel. MccnenoBanue mosera Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY.

Hccnenosanue cBOMCTB CHera.

HccnenoBanue cerHeTORNEKTPUUECKUX CIOCOOHOCTE MarepuanoB. MccnenoBanue
CONPOTHUBIICHUS TeJa YEJIOBEKA.

HccnenoBanue — crieKTpa  M3JIy4€HUsT  MCKYCCTBEHHBIX ~ MCTOYHHMKOB  CBETA.
Uccnenosanue rddekra [Jomnepa B USMEHEHUU CKOPOCTH.

HcTopust OTKPBITUS 3aKOHOB TMHAMHMKHM Ha OCHOBE aCTPOHOMHUUYECKUX HAOIIOICHHH.
Kowmersl. JlaBnenue cBerta. "ConHeuHbIl BeTep'.

Kpucrannel. Ux BeipaiuBanue u npuMenenne. Mansie Tena ConHEUHON CUCTEMBI.

MeTtobl acTpopU3NYECKUX HCCIeOBaH. PannoTeneckorsl.

Mexanuka neopMupyemMsbIx Tesl. MexaHndeckue CBOMCTBA TBEPABIX Tell.

MoOwnbHBIH Tene(OoH ¢ TOUKH 3peHUs] PUIUKU.

MonenupoBaHrue U HcCIEAOBaHUE Ipolecca 00pa30BaHMsl MJIAHETAPHBIX CUCTEM U
YepHbIX Jblp. BriusiHUe yIbTpa3Byka Ha OpraHuM3M 4YeJOBeKa U YJIbTpPa3ByKOBas



JUArHOCTHKA.

HeGnaronpusiTHble 3KOJIOrMYECKUE MOCIEACTBUS PAOOTHI TEIUIOBBIX JBUIaTENICH.
HenproToHOBCKAS )KUIKOCTB.

Heob6patumbie uzmenenus Bo Beenennoit. HoBbie THUITBI KOCMUYECKUX JIBUTATENICH.
[lepenaTounble MEXaHU3MBI U UX BUJIBIL.

[ImaHeTsI 3eMHOM TPyNIIBIL.

[[maHeThI-TUTaHTBL

[Ipubop i AeMOHCTpalMK ra3oBbIX pa3psaoB. PaBHoBecue TBepabix Tenl. Buabl
PaBHOBECHSI.

Pa3paboTka reHeparopa 31eKTpOMarHUTHBIX BOJIH M €T0 UCIIOJIb30BAaHUE HA yPOKax
¢uzuxu. Cucrema 3emiis

Jlyna. ConHe4HbIE U JTyHHBIC 3aTMEHUSI.

CoBpeMeHHbIE TPEACTABIEHUS O MPOUCX0xKAeHUN COoNHEYHOM cucTeMbl. COTHEUHbBIN
KOJUIEKTOP.

Connue - ommxkaimas 3Be3na. Ctpoenue ConHeuHoit atMocdepbl. ColHEYHO-
3emuble cBsa3U. CTpykTypa Beenennoit. Ee pacmupenue. PenukroBoe nsiydeHue.

TepmMouyBCTBUTENBHBIE MATEPUAIIBI.

@u3NYecKoe COCTOSTHUE M XMMHMUYECKUH COCTaB 3BE37. DBOJIOLMSA 3Be3M. benbie
Kapauku. YepHsble IbIpbl. DIEKTPOMAarHUTHBIE YCKOPUTEIN MACChl. DHEPTHUs BETPA.

11 knace

AnbTepHaTUBHBIE BUbI YHEPTUH.

Ananu3 3(ppeKTUBHOCTH HCTIONB30BaHUs dHEprocoeperaronux jgamin. becrnpoBonas
nepenaya dHepruv. bueHHs W WX TOpUMEHeHHe - paauonpueM, ¢Gu3nyecKue
JKCIIEPUMEHTBI, TEPMEHBOKC. BeliecTBo B COCTOSIHUH I1J1a3MBl.

Buszyanusaius 38yKOBbIX BOJIH.

Bnusinue atmocdepsl Ha pacmpocTpaHeHHE JJIEKTPOMArHUTHBIX BOJH. BrnusiHue
MarHUTHBIX Oypb Ha 3JJ0POBBLE YEJIOBEKA.

BiusitHue ynapTpa3BYKOBBIX M 3BYKOBBIX BOJIH Ha POCT U Pa3BUTHUE PACTEHHIL.
BinsHMe 31€KTpUUecKOro TOKa Ha OPraHru3M YeI0BEKa.

BoinyxieHHbIii  KoneOaTenbHBId pe3oHaHc. [uapo - W a’spoauHamuKka. 3aKOH
bepuynnu. /laBienue Ha JHE MOPEN U OKEAHOB.

JIBuKEeHHE Tell Mo ISHCTBUEM CUIIbI TskecTH. Juprkabiu: Buepa, CeroaHs, 3aBTpa.

HNuddysus B npupoae u rexuuke. Juddysus BOKpyT Hac.

3aKOH COXpaHEHHUsI UMITyJbca. PeakTUBHOE NBI)KEHHE. YpaBHEHHE MeliepcKoro.
3aKOHbI COXpPaHEHHS B MEXAHUKE.

3amuTa TPaHCIOPTHBIX CPEICTB OT aTMocepHOro siekTpuuecta. M3 uctopuu
OTKPBITHUS paJroakTUBHOCTU. M3MepuTens craruyeckoro siekrpuuectsa MHdpakpacHoe
W3JIy4Y€HHUE - OKHO B HEBUIUMBIN MHUP.

Hccenenosanve qBUKEHUS BO3AYIIHOTO ITy3bIPs B BA3KOU KU IKOCTH.

HccnenoBanue 3aBUCUMOCTH 3()()EKTUBHONH MOIIHOCTH IU3EIBHOTO JIBUTATENS OT
TeMIepaTypHoro pexuma. lccrnegoBanue paauandoHHOrO (oHa Y-U3Iy4YeHHS Ha
npuycanebHoM yyactke. MccinenoBanre TemIOnpoOBOJHOCTH Pa3IMUHBIX MAaTEPHAJIOB.

HccnenoBanne ynpyrux cOyAapeHUM JBYX TeJl Pa3HOM MAacChl C IPUMEHEHHUEM
BujeoaHann3a. MccnenoBanue mrymoBoro (oHa B MOMENIEHMM W Ha yiune Mcrtopus
Pa3BUTHUSA DJIEKTPUYECKOIO OCBEILICHMUS.

Kanensnuna KenbBuHa, Kak ajlbTEpHATUBHBIM MCTOYHUK dSHepruu. KoHcTpykuwms
aBTOMAaTHYECKON KOpOOKHU mepeaay.

Jlazepsl ¥ UX IPUMEHEHUE.



MarHuTHOE TOJE€ W €ro BIWSHUE HA KUBBIE OpPraHu3Mbl. MAarHUTHBIE HOCHUTEIHN
uH(popMaum.

Metamop(}o3bl MBUIBHBIX Iy3bIpei. MexaHW4ecKHe CBOICTBAa TBEPIbIX TEIL
MoruneBckuii 3Be3104eT. MoJellb CUCTEMBI CBS3M C HCCIIEIOBATEIbCKON CTaHIUEH,
HaxoJsIecs Ha oOpaTHOM cTopoHe JIyHbl. MBUTbHBIN My3bIPh - HEMIPOYHOE HY/I0.

Hazemnbie TpaHCHOpTHBIE CpeACTBA C HETPATULIHOHHBIMU KOHCTPYKTOPCKUMH
pemenusamu. O MexaHU3ME BIUSHUSI MAarHUTHOTO TIOJISI HA CBOMCTBA BO/Ibl. HOBBIE (haKThI
u mnepcnektuBbl. O000meHHBIM 3akoH Tummyca-bome, kak 3akOoH KBaHTOBAHUSA
IUIaHETAPHBIX OPOUT.

OnpeneneHre yaeIbHOM 3JIEKTPUYECKOM MNPOBOAMMOCTH IIaMeHu cBeud. Ot
[1apoB03a JI0 MOE3/1a HA «MATHUTHOM MOIYILIKEY.

Ot mapoxo/ia 10 aTOMOXO/1a.

OlieHKa KOJIMYECTBA BHE3EMHBIX LIMBWIW3ALUUA M BEPOSITHOCTH ISl YEIIOBEUECTBA
BCTYIIUTh C HUMU B KOHTAKT.

[TonynpoBoauuku, ux npouuioe u oyayuee. [lonaspusamnus cBeta U ee NpUMEHEHUE.

[IpoekT opraHuzamuu CBSI3M, TPAHCIOPTa M SHEProoOECTICUYCHHS JIYHHBIX Oa3.
[Ipoun3zBonacTBo 3HEPTUM. PasBUTHE ITPEACTABICHUN O JJIEKTPUYECTBE.

Pa3paboTka renepatopa SIEKTPOMArHUTHBIX BOJIH M €TO MCIIOJIh30BaHUE HA ypOKax
¢busuku. Poccuiickue naypearsl HobeneBckoii npeMuu B 0071aCTH (DU3UKH.

Cuna TpeHus 1 MeTobl €€ ucciegoBanus. CKOpoCTh CBETA.

CoBpeMeHHast SHEPreTUKA U IEPCIEKTUBBI €€ pa3BUTHs. COTHEYHAs MeYb.

CoxpaHeHHuEe EKTPUIECKON IHEPTUN B IOMAILHUX YCIOBUSIX.

CpaBHUTEIBHBINA aHAIM3 METOJIOB UCCIIEA0BAaHUSI OCBEIIEHHOCTH pabodero Mmecra.
TemnepaTypa u ee U3MepeHue.

TenoBoe paciunpeHue Tel 1 ero y4er. TennoBbie IBUraTesu.

TepMouyBCTBUTENBHBIE MaTepuaibl. TepMosi: CKBO3b TEpPHUUM K 3BE3JaM.
Tpancdopmarop Tecna.

®uznka 1 apxutekTypa. Ousnka u >kUBOMUCH.

®u3nKa 1 My3bIKa.

®uznka 1 npumMeThl noroasl. dusuka u cnopr.

@opMHpPOBAHKE MOJISIPHBIX CUSHUI. YTO Takoe reHepaTop.

DKOJIOTUYECKOE COCTOSTHUE MOETO JOMA.

DKCIEPUMEHTAIILHOE UCCJIEA0BAaHUE MCKAXXEHUN 3BYKOBBIX BOJIH B HEOJAHOPOIHBIX
cpenax. DKCTpeMaabHbIE BOJIHBIL.

DIIEKTPUUECKUH TOK B )KHJIKOCTSX.

DIIEKTPOABUTATENN U X TPUMEHEHNE. DJIEKTPOMArHUTHbIE YCKOPUTEIN MACCHI.

SIBnenHue sneKTpU3auu. DIEeKTPU3allvs Ha IPOU3BOJICTBE U B OBITY.
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