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IosicHuTeILHAS 3anIMCKA

PaGowyas mporpamma Kypca BHEYpPOUHOH  jaesaTeNbHOCTH  «DU3HMYECKUMA
AKCIIEPUMEHT» TMpeaHa3sHadeHa st padoTel ¢ ywammumuca 10-11 kmaccoB cpemHux
00111e00pa30BaTEIbHBIX YUPEKICHUM U COCTABIIEHA B COOTBETCTBUMU:

-C TPUMEpPHON OCHOBHOW 00pa30BaTENbHON MPOTrpaMMOi CpeaHEro OOIIero
oOpa3oBaHus, OJOOpPEHHOW  peleHueM  (QeaepanbHOro  y4eOHO-METOAMYECKOIrO
o0bearHeHMs o o0ueMy 00pa3oBaHuIo (MpoTokoa oT 28 utoHsa 2016 r. Ne 2/16-3);

-c paboueit mporpammoit o yuye6Homy mpeamery ®Pusmka 10-11 wmaccsr /IS5,
Mskumies, b.b. byxosues. - M.: [Ipocsenienune, 20171,

-c yueToM aBTopckoi nporpammel ['ony6 I'.B., Ilepensiruna E.A., Yypakosa O.B.
Meroandeckoe mocoOue 1Mo 0OCHOBaM MPOEKTHOM AESITEIbHOCTH MIKOJIbHUKa», 2003 T.

AKTyalnbHOCTh TPOrpaMMBbl OMpeNeieHa TeM, 4YTO (U3HMKA, COCTABJISIONIAS
CEpJILIEBUHY E€CTECTBEHHOHAYYHOI'0 OOpa30BAHMS, U NMEAArornyeckas CUCTeMa JOJIKHBI
crocoOcTBOBaTh (opMHUPOBaHUIO TIpodeccuoHanoB. B 3Toit cBsi3M mpenjaraemasi HaMu
mporpaMMa  Kypca  BHEYPOUHOM  JeATelbHOCTH  «DU3MYECKU  HKCIIEPUMEHT)
oOecrieynBaeT MOJydeHHE OOpa30BaHMsI HE TOJBKO KaK IPOILIECC YCBOCHHS CUCTEMbI
3HAaHUM, YMEHMM W KOMIIETECHIMH, HO M KaK MPOLECC PAa3BUTHS JIMYHOCTH, TYXOBHO-
HPABCTBEHHBIX, COLMATIbHBIX, CEMEMHBIX U IPYTUX LIEHHOCTEM.

Oo0uue nesu:

pa3BUTHE UHTEpPEca K PU3HKE:

-popMupOBaHME MPEACTABICHUA O NMpHEMaX U METOAAX DPEIICHUs PacUETHBIX U
KauyeCTBEHHBIX (PM3MUECKHUX 3a]1ay;

-IIOMOIIIb 00y4JaroIeMycs B MoAroToBke k caaue EI'D no ¢usuke;

-bopmupoBaHre HWHPOPMAIIMOHHOW M KOMMYHUKATUBHOW KOMIIETEHTHOCTEH
yyalmuxcsl JUIsl pelIeHHs] KOHKPETHBIX MPAaKTUYECKHUX 337ad C HCIOJIb30BaHUEM
MPOEKTHOTO MeTo/1a U 000pyAoBaHus IieHTpa oOpa3zoBanus «Touka pocray;

-pa3BUTHE JMYHOCTHBIX KauyecTB OOYy4YalOIIUXCS Ha OCHOBE KOMILUIEKCHOIO
NPUMEHEHUSI 3HAaHUI, YMEHUI U HABBIKOB B PELICHUH AKTYaJIbHBIX TPOOJIEM.

Oo0pa3oBaresibHbIE 32/1a4H:

-3HAKOMCTBO C aJTOPUTMOM pabOThl HaJ| MPOEKTOM U CTPYKTYpOW IPOEKTa, CO
criocobamu pOpMYITUPOBKU MPOOIEMHBIX BOITPOCOB;

-BbIpa0OTKa YMEHUS OIPENeNTh Lellb, CTABUTH 3aaun COCTaBJISITh U
peann30BbIBATH ILJIaH MPOEKTA;

-popmMupoBaHue  HaBblka  OGOpPMJICHUS  NHUCbMEHHOM  YacTH  IPOEKTa,
Ipe/ICTaBICHUS MPOEKTa B BUJIE IPE3EHTALIMH U TyOJIUYHOTO BHICTYIJICHHUS,

-TIPUBUTDH HABBIKH MTPOBEICHUS (PU3MUECKOTO IKCIIEPUMEHTA.

Pa3puBaromme 3axaun:

-(popMUpOBaHNE YHUBEPCATIbHBIX YUEOHBIX JCHCTBUIA;

-pacupeHue Kpyro3opa, o0oraiieHue cJI0BapHOTo 3araca;

-pa3BUTHE TBOPYECKUX CIOCOOHOCTEH; pa3BUTHE YMEHHUs aHAIM3UPOBATh,
BBIJIETISATH CYIIECTBEHHOE, PAaMOTHO M JI0Ka3aTeNIbHO U3JlaraTh MaTepuai (B TOM YHUCIIE U
B IUCBMEHHOM  BHJE);  CaMOCTOSITENIbHO  NPUMEHSTh,  AHAJIU3UPOBATh U
CHUCTEMATU3UPOBATh MOIYYEHHbIE 3HAHMUS;

-pa3BUTHE MBIIUICHHUS, CTIOCOOHOCTH HAOIIOAATh U I€TIaTh BBIBO/IBI.

BocnurarenbHble 3a1a4u:

-cocoOCTBOBATh  caMOpealM3alid  YYaCTHUKOB  IMPOEKTHOrO  O0y4eHWs,
NOBBILLIEHUIO UX JINYHOW YBEPEHHOCTH;



-pa3BUBaTh CO3HAHWE 3HAYUMOCTH KOJUICKTUBHOW pa0OTHI JUIsl TOJIYYCHUS
pe3ynbTara; NpoJAeMOHCTPUPOBATH POJIb COTPYAHUYECTBA U COBMECTHOM JESTEIHHOCTH B
MPOIIECCE BBHIMOJHEHUS TBOPUECKUX 3aJaHUM;

-BJIOXHOBIIATH yUalIUXCs HA Pa3BUTHE KOMMYHHUKAOSITBHOCTH.

[Iporpamma Kypca BHEYpPOUYHOU JAESITENbHOCTH «DU3NYECKUN SKCIEPUMEHT
napajyuieNIbHO MIKOJBHOMY Kypcy Aa€T BO3MOXHOCTb YIIyOJSTh MOJyYEHHBbIE 3HAHUS
paHee Ha ypokax (PU3UKH, UCCIIENYS U3yYaeMyI0 TEMY C IIOMOIIBI0 YKCIIEPUMEHTAIBHOTO
MonenupoBanus 3a1a4 EI'D pa3iandHOro ypoBHs CJIOKHOCTH U PEIICHHS WX, TEM CaMbIM
ryoke  TMOCTHraTh  CYIIHOCTh  (M3MYECKHX  SBJICHUH W 3aKOHOMEPHOCTEH,
COBEPIICHCTBOBATh 3HAHUE (PU3UUECKUX 3aKOHOB.

Takum oOpa3zoM, OTIIMUUTENLHOW OCOOEHHOCTBIO Kypca SBIISIETCS pa3HOOOpas3ue
dbopm paboTHI:

-COIJIaCOBAaHHOCTh Kypca BHEYPOUYHOW AEATENLHOCTH CO HIKOJILHON MpOrpamMmoit
1o (pu3uke ¥ MpPOrpaMMoi TOJITOTOBKH K 3K3aMEHY;

-OKCTIEPUMEHTAJIbHBIA TMOAXOA K ONpeNeieHHI0 (U3NYECKUX 3aKOHOB H
3aKOHOMEPHOCTEH;

-BO3MOXXHOCTh CO37[aBaTh TBOPYECKHUE MPOEKTHI, MPOBOJAUTH CAMOCTOATEIbHbBIC
WCCJICIOBAHUS;

-TIIPUKIIAJTHOM XapaKTep UCCIICIOBAHUH.

[Io wroram peanu3anuu Kypca MPOBOAUTCS UTOTOBOE MEPOMPHUAITHE «3aKOHBI
(GU3HUKYU B IPUPOJIC U TEXHUKE» B (DOPME MPEACTABICHUS U 3aIUTHI TPOCKTOB.

OcHoBHOI (opmoif yu€Ta BHEYpPOUHBIX OCTHKEHUN, OOYJArOMINXCS SBIISETCS
BbINIONTHEHHBIN [IpoekT ¢ ucnonp3oBaHueM o0opyaoBaHMs IIeHTpa oOpazoBanusa «Touka
pocTtay 1o (u3MKe.

Becs kypc ¢puszuku pactpeenieH mo Kiaccam cleayroinumM o0pa3om:

-8 10 «xmacce wu3ywarorcs: (GuU3MKA W METOAbl HAYYHOTO TIO3HAHUS,
MEXaHHKa, MOJIEKYJIIpHas (pu3uKa, 2IeKTpOAMHAMHKA (HaYao);

-8 11 xkjacce wu3yyaloTcs: DIEKTpOJAMHAMHUKa  (OKOHYaHHE), ONTHKA,
KBAHTOBas (PU3UKA U IEMEHTHI aCTPOPUZUKHI, METOABl HAYYHOTO TTO3HAHUSI.

YueOubiii kypc «®Pusmueckuit sxcnepumeHT» B 10-11 kimaccax OCHOBHOM
IIKOJIBI paccunTana Ha 34 yaca (1 4. B Hegento, 34 yueOHbIC HEJeIH ).

JInuHOCTHBIE, MeTaNIpeIMETHBIE U MPeIMETHbIE Pe3yJIbTAThl 0CBOEHHUs Kypca.

JlesTenbHOCTh 00pa30BaTEIIBHOTO YUPEKISHUS 001Iero oopa3oBaHusl B 00y4eHUN
buszuke B cpenHel (MOJIHOM) INKOJE JODKHA OBITh HamlpaBlieHa Ha JIOCTHXKECHHUE
00yYaIOIUMHKCS CICAYIOMNX JUYHOCTHBIX Pe3yJIbTATOB:

-yMEHUE YIPaBIISITh CBOEH MMO3HABATEILHOU ACSITEIbHOCTHIO;

-TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCJIE caMOOOpa30BaHUI0, Ha
MPOTSHKEHUM BCEH KWU3HHU; CO3HATEIHPHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpa30BaHUIO
KaK yCJIOBUIO YCTIEIIHOM MpodheCCUOHATBbHON U 001IEeCTBEHHOU eI TEIbHOCTH;

-yMEHUE COTPYJHHUYATh CO CBEPCTHUKAMH, JEThbMH MIIQJIIETO BO3pacTa,
B3POCJIBIMU:

-cOPMHUPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAayKH, OCO3HAHUE 3HAYUMOCTH HAYKH, BIAJICHUS JOCTOBEPHOMU
uHpopMalMe O MepeAOBbIX JOCTIKEHHUSIX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOU
HAayK{; 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHMUSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;
TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYCCTRY;

-4yBCTBO F'OPAOCTH 32 POCCUUCKYIO (PM3HUECKYIO HAYKY, TYMaHH3M;

-TI0JIOKUTEIHLHOE OTHOILIEHHE K TPYY, LEICYyCTPEMICHHOCTD;



MeranpegMeTHBIMH pe3yJbTATAMH OCBOECHHSl NporpaMMbl 10 (QuU3UKe
SIBJISIIOTCS

OcBoeHMe peryJsiTUBHBIX YHHBEPCAIbHBIX Y4eOHbIX AelCTBHIL:

-CAMOCTOSITEJIBHO ~ OMNpEAeNATh  LEJH, CTaBUTb U (OpMyIupoOBaTH
cOOCTBEHHBIE 3a/1a4u B 00pa30BaTENbHON JAESITEIBHOCTH U JKU3HEHHBIX CUTYalUsX;

-OLICHUBATh PECYpPCHl, B TOM YHCJIE€ BpeMsl U APYrue HeMaTepuallbHbIE PECYPCHI,
HEO0XOAUMBIE JUIsl JOCTUKEHUS [TOCTABICHHOMN paHee LeH;

-COIIOCTABJIATh MMEIOUINECS] BO3MOXXHOCTU M HEOOXOAMMBIE JUISI JAOCTHUKEHHS
LEJIA PECYPCBHI;

-OIPEJEIIATh HECKOJIBKO ITyTeH TOCTUKEHHSI IOCTaBICHHOM 11eNy;

-337laBaTh MapaMeTpbl U KPUTEPUH, 11O KOTOPHIM MOKHO OIpPENEIUTh, YTO LEIb
JOCTUTHYTA;

-COIIOCTABIISITh  MOJIYYEHHBIM  pe3ysnbTaT JAEATEIbHOCTH C  IOCTaBJIEHHOU
3apaHee 1eJIblo;

OcBoeHMe MO3HABATEIBHBIX YHHBEPCAJTBbHBIX Y4eOHBIX AeHCTBHA:

-KPUTUYECKU OLICHUBATh U UHTEPIPETUPOBATH UHPOPMALUIO C Pa3HBIX MMO3ULIUH;

-pacrno3HaBaTh U PUKCUPOBATH IPOTHUBOPEUNS B UHPOPMALIMOHHBIX UCTOUHUKAX;

-HCIOJIb30BaTh  pa3jM4YHbIE  MOJEJIBbHO-CXEMAaTHUYECKHE  CpeACcTBAa Ui
NPE/ICTABICHUS BBISIBICHHBIX B HHPOPMALIMOHHBIX UICTOYHUKAX MPOTHUBOPEUHIL;

-OCYILIECTBIIATh HWH(OPMALMOHHBI MOUCK M CTaBUTh Ha €ro OCHOBE HOBBIE
(yueOHbIE U TTO3HABATENbHbIC) 33a1aUH;

-MCKaTh U HAXOAUTH 0000IIEHHBIE CIOCOOBI peIlIeHUs 3a/1a4;

-IPUBOJIUTh KPUTUYECKHE apPryMEHTbl, KaK B OTHOLIEHHMH COOCTBEHHOIO
CYXJICHUS, TaK U B OTHOIIECHUU JEUCTBUI U CY>KICHUN APYTrOro YeloBeKa;

-BBIXOJIUTh 32  paMmKu yueOHOro npeaMeTa u OCYIIECTBIIATh
LEJICHANPABICHHBIA TOUCK BO3MOYKHOCTH HIMPOKOTO IMEPEHOCa CPEACTB U CIOCOOOB
JICHCTBUS;

-BBICTpanBaTh UHIMBUYaJbHYI0 00pa3oBaTeNbHYI0 TPaeKTOPHIO,
YUMTBIBAasi OTPAHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHHS;
-CTaBUTb npobiemy U paboTaTh Hajy e peuieHueM;  yIpaBisaTh

COBMECTHOM IMO3HABATEILHON JIEATEILHOCTRIO.

KoMMyHnKaTHBHBIC YHHBepCaAJbHbIC y4eOHbIe AelicTBHUA:
-OCYLIECTBIIATh JIEJIOBYIO KOMMYHHKAIMI0, Kak €O CBEPCTHHKAaMHU,
Tak " CO B3POCIBIMH (Kak BHYTpU 00pa3zoBaTeNbHOM OpraHU3aluu, TaK U
3a e€ mpeenamu);
-pa3BEpHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM
a/JIeKBaTHBIX (YCTHBIX M IUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;
-COIJIaCOBBIBATh MO3UIIMH YIEHOB KOMAH/Ibl B MpoIiecce pabOoThl Ha/l OOLIUM pelIeHUuEeM;
-IPEJICTABIISTh nyOJIMYHO  pe3ysibTaThl WHIUBUIAYATBHOM U IpynnoBon
NEATEIbHOCTH, KaK IIEpPe]] 3HAKOMOU, TaK U Iepe]l HE3HAKOMOM ayITUTOPUEH;
-nmoA0upaTh MAapTHEPOB JUISL JETOBOM KOMMYHHUKAIMM, HUCXOAS M3 COOOpaKeHHUH
Pe3yJAbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIIATUN;
-BOCIIPUHUMATh KPUTHUECKHE 3aMEUaHUs KaK peCypc COOCTBEHHOTO Pa3BUTHS;
IIpeamMeTHbIMH pe3yJbTAaTAMH OCBOCHHMSI MPOrpaMMmbl 1O ¢Gu3MKe Ha
0a30BOM ypPOBHeE SIBJISIIOTCSH:
-C()OPMUPOBAHHOCTH MPEJCTABICHUNA O 3aKOHOMEPHOMN CBSI3U M TMO3HABAEMOCTH



SIBIIGHUW TIPUPOABI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS, O POJIU U MecTe (U3WKHU B
COBPEMEHHON Hay4yHOW KapTHHE MHpa; MOHUMaHWE poiu (u3uku B (HOPMUPOBAHUU
Kpyro3opa u (pyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS MPAKTHYCCKUX
3ajady;

-BJIaJICHUE OCHOBOTIOJIAraIO UMM bU3UIECKUMH TTOHSATHSMH,
3aKOHOMEPHOCTSIMH,

3aKOHAMH M TEOPHUSMH, YBEPEHHOE IOJIb30BaHUE (DU3UYECKOW TEPMUHOJIOTHEH U
CUMBOJIUKOM;

-c)OpMHUPOBAHHOCTH MPEACTABICHUHN 0 (U3UICCKOMN CYIIHOCTH SIBJICHUN MPHUPOIBI
(MEXaHUYECKUX, TEIUIOBBIX, JJICKTPOMAarHUTHBIX W KBAHTOBBIX), BHUAAX MaTCPUU
(BemiecTBO W TIOJIE), NBIDKEHWH KaK CIOCOOE€ CYIIECTBOBAHHS MATEPUU; YCBOCHHUE
OCHOBHBIX HJEH MEXaHWKH, aTOMHO- MOJICKYJSIPHOTO YYECHHS O CTPOCHHH BEIECTBA,
AJIEMEHTOB DJJIEKTPOAWHAMHUKHA ¢ KBAaHTOBOW (PU3MKH; OBJIAJICHUE TOHATHHHBIM
anmapaToM ¥ CHUMBOJUYECKUM SI3BIKOM (DHU3HKHU;

-BJIaJICHUE OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHUS, HWCIOIB3yeMBbIMH B
¢bu3uke: HaAOMIOJICHHE, OINMHMCAHHWE, M3MEpPEHHE, JKCICPHMEHT; yMEHHsS o0pabaThiBaTh
pe3ysbTaThl  M3MEPCHHH, OOHApYXHMBATh 3aBUCHUMOCTh  MEXIYy  (U3HYECKUMH
BEJTMYMHAMH, OOBSCHATH MTOTYICHHBIC PE3YJIbTATHI U JICJIaTh BHIBOIBI;

-BJaJICHUE  YMEHHUSIMH  BBIJIBUTaTh  THIOTE3bl HAa  OCHOBE  3HAHUA
OCHOBOTIOJIATalOMUX  (U3WYECKHX 3aKOHOMEPHOCTEH U 3aKOHOB, IMPOBEPATH HX
DKCMIEPUMEHTAILHBIMU ~ CpPeICTBaMH, (GOpMyIUpys Iellb HCCIACAOBAHUS, BIIAJICHUE
YMEHUSMH OINKCBHIBAaTh U OOBACHATH CAMOCTOSATEIBHO IPOBEICHHBIE AKCIIEPUMEHTHI,
aHATM3UPOBATh PE3YJIbTAThl TOJYYCHHOW H3MEpUTEIbHONH HWH(OpMaluM, ONpeacisaTh
JIOCTOBEPHOCTH MOJYUYEHHOTO Pe3yibTaTa;

-c()OpPMUPOBAHHOCTH YMEHUS peIIaTh IPOCThIC GU3HUSCKUE 3aa4H;

-C)OPMHUPOBAHHOCTh YMEHHUS TPHUMEHSATH MMOJYYCHHBIC 3HAHUS IS OOBICHCHUS
YCJIOBUH TIPOTeKaHUs (U3UYCCKUX SBJICHHUN B MPHUPOAC W IS MPUHATHS MPAKTHUUSCKHUX
pElIeHUI B MOBCETHEBHOM KU3HU;

-TIOHMMaHue (PU3HYECKUX OCHOB M IPUHIMIIOB JeHCTBHS (pabOThI) MallUH M
MEXaHHU3MOB, CPEJCTB TEPEABUKEHUS U CBS3H, OBITOBBIX MPHUOOPOB, MPOMBIIIICHHBIX
TEXHOJOTUYCCKUX TIPOIECCOB, BIMSHHS WX HA OKPYXAIONIYI0 Cpeay; OCO3HAaHUE
BO3MOXXHBIX MPUYMH TEXHOTEHHBIX U IKOJIOTHUECKHUX KaTtacTpod;

-c)OPMHUPOBAHHOCTh COOCTBEHHOH ITO3WIIMK IO OTHOIICHUIO K (U3UICCKOMN
uH(popMaInH, MoTydyaeMon U3 pa3HbIX HCTOYHUKOB.

Coaepxxanue Kypca BHEYyPOYHOM 1eATEJIbHOCTH.

KunemaTtuka (4 )

OnemMeHThl BEKTOpHOM anreOpbl. CkansipHble UM BEKTOpPHbIE (U3NYECKUE
BeIMYMHbL. OTHOCUTENIBHOCTh MEXaHWYECKOro JBMKEeHHs. CucrteMbl  OTCYETA.
Tpaextopusi. Ilyte. Ilepememenue. CkopocTh. Yckopenue. PaBHOMepHOe u
PaBHOYCKOPEHHOE  MNpsAMOJMHEMHOE  JBU)KEeHUE. PaBHOMepHOE  JABM)KEHHME IO
OKPYHOCTH.

[ToctanoBka npobaemsl uccnenoBanusa. Onucanue cutyaunu. ONrcaHre U aHan3
CUTyaluil B paMKaXxX TEKYILEero MPOEKTa.

Junamuka (3 1)

BzaumopeiictBue ten. Cuna. Macca. 3akonsl nuHaMuku Herotona. Cuia TSoKecTH,
BeC, HeBecOMOCTb. Cuibl YHPYrOCTH, CHJIbI TPEHHS. 3aKOHBI: BCEMHPHOIO TATOTEHUS,
['yka, Tpenus. Hcmosb3oBaHWe 3aKOHOB MEXAaHUKH JUISI OOBSICHEHHS JIBHKEHUS



HEOECHBIX TeJl U JJI Pa3BUTUS KOCMUYECKUX HCCleT0BaHU. DOpMYIUPOBKA MPOOIJIEMBL.
AHanmu3 croco0oB pemreHusi mpoOiemsl. CrocoObl paspemieHus mpoOiemsl. Llenb.
CBUACTENBCTBO TOCTUXKEHHUS 1I€JIU. 3aKOHBI COXPAHEHHUS B MEXaHUKE.

3aKoHbBI COXpaHEHHs UMITYJIbCA U 3Hepruu (3 1)

NMmnynec mMaTepuanbHOM TOUYKM M CUCTEMBI. MIMIyNbC CUiIbl. 3aKOH COXpaHEHUs
umnynbca. Mexanudeckasi pabora. MomHocTs. Mexanuueckasi JHeprusi MaTeprualbHON
TOYKU M CHUCTEMBI. 3aKOH COXpaHEHHUs MEXaHW4YeCKOoW sHepruu. PaboTa CUIIbI TSHKECTH U
CHUJIBI YIIPYTOCTH.

MoJiekyJasipHO-KHHETHYECKasi TeOpHs WaeaJbHoro rasa (5 u)

Monekynspao-kunernueckass teopuss (MKT) crpoenus BemectBa U eé
AKCIIEpUMEHTANIbHBIC J0Ka3aTeNbCcTBa. AOCONIOTHAs Temmeparypa. Mojenb uiaeaibHOTo
ra3a. /[aBneHue raza. YpaBHeHHE COCTOSIHUS UICAJIBHOTO Ta3a. Y paBHeHUE MeHieneeBa-
Kinaneiipona. I'a30Bble 3aK0HBI. ATperaTHble COCTOSIHUSI BELIECTBA. BiIaXXHOCTh BO3yXa.
Mopens ctpoenus kunkoctel. IlonsTue pgokazarenbcTBa. MeToabl U CIOCOOBI
nokaszaTtenbcTBa. CTpPYKTypa [10Ka3aTeIbCTBAa: TE3HC, apryMEHTbl U JIEMOHCTpalUA.
[IpaBuna gemonctpanuu. OnposepkeHue. BonpocHo-oTBeTHas npoueaypa.

DJekTpocTaTuka (2 1)

DJIEKTpUYECKUE 3apslbl. 3aKOH COXPAHEHUsS JJIEKTPUYECKOTO 3apsna. 3aKOH
Kynona. Onexrpuueckoe mnosne. Hanpsyk€HHOCTP M HOTEHLMAN 3JIEKTPOCTATHUYECKOTO
nosst. IIpoBOIHMKM H  AMDIIEKTPUKUA B BJIEKTPUYECKOM TOJIe. IIEKTPOEMKOCTb.
Konpaencarop.

3aKOHBI IOCTOSTHHOTO TOKA (64)

[TocTostHHBII ANEKTPUUYECKUN TOK. Cuna  TOKAa. CornpoTHuBieHUE.
[TocnenoBarenbHOE UM MapAILIETBHOE COCAMHEHHE MTPOBOAHUKOB. 3akoH J[xkoynsa-JleHna.
DIEeKTpOABMKYIIAsA criia. 3akoH Oma JJ1sl TOJTHOM 1IETH.

JuaekTpoauHamMuka (MarHuTHoe moJie, JJIEKTPOMATHMUTHASI MHIYKIUA,
nepeMeHHbIi TOK) -10 4

MaruautHOe oJie MIPOBOJTHUKOB. SBnenue 3JIEKTPOMAarHuTHOU
WUHIYKIUH.

NHAYyKTUBHOCTB.

KonebarenbHblil KOHTYp. [lepemMenHbIit TOk



TemaTn4yeckoe MJIAHUPOBAHUE C ONpe/ie/ieHneM OCHOBHBIX BHI0B Y4eOHOi
nesiteqbHocTH 10 u 11 kaacce, 34 yaca (1 4 B HeJe110)

No | Tema Kon-Bo [Ipumeuanue
4acoB
1. Kunemartuka, 44.
1 [TpaBuna Th npu pabote ¢ 1
000pynoBaHUEM.
Marematnueckuii anrapar
bu3HKN
2 PaBHOMepHOE IIpsiMOTIMHEIHOE 1 [TpakTuyeckas pabora c
JBUKECHHE, TBUKECHHE C MCIOJIb30BaHUEM 000PyI0BaHUS
YCKOpEHHEM, KoJiebaTebHOe 1eHTpa obpazopanus «Touka poctay
JIBIDKEHUE. «3yuenue
Kosie0aHui NPYKUHHOTO MAsITHUKA
3 YckopeHue cBoOOTHOTO 1 [TpakTrdeckas padota ¢
najieHus MCIIOJIb30BaHUEM 000PyI0BaHUS
LeHTpa o0pa30BaHUs
«Touka pocta» «OnpeneneHue
YCKOPEHHsI CBOOOTHOTO MAJICHUS
4 Onpenenenue KUHEMarT. Xxapakr. | 1
C MIOMOIIIBIO TPaUKOB
2. lmHamMuka, 34.
3) 3akonsl HproToHA. 1
6 Cwiia Yopyroctu 1 [TpakTrdeckas pabota ¢
MCIIOJIb30BaHUEM 000pyI0BaHUS
1eHTpa o0pa30BaHUs
«Touka pocta»
7 Cuia Tpenus 1 [TpakTnueckas padoTta ¢
MCI0JIb30BaHNEM 000PY10BaHUS
LIEHTpa 00pa3oBaHus
«Touka pocTta»
3. 3aKOHBI COXpaHEeHHUs B MeXaHHMKe, 34.
8 WNmmynbe Tena 1
9 Pabota u MomHoOCTh 1 [TpakTudeckas pabota ¢
MCI0JIb30BaHUEM 000PY10BaHUS
LIEHTpa 00pa30BaHus
«Touka pocta»
10 | 3akoH coxpaHeHUs 1 [TpakTnyeckas pabora c
MEXaHUYECKOU SHEPTHH MCTIOJIB30BaHUEM 000PYIOBAHHS
LIEHTpa 00pa30BaHus
«Touka pocta»
4. MKT ra3sa, 6u4.
11 | OcuoBueble nonoxennst MKT. 1
YpaBHEHHE COCTOSTHUS
U/IeaIbHOTO rasa
12 | U3meHeHue BHyTpeHHEH 1 [IpakTuueckas pabota ¢

SHEPIUH.

UCIOJIb30BaHNEM 000PYI0BaHUS
IeHTpa 00pa30BaHMs

«Touka pocta» «Onpenenenue
TETUIOEMKOCTH BEIIECTBaY




13

W3meHenue BHyTpeHHEN
JHEPIruMu.

[TpakTuyeckas pabora ¢
UCTIOJIb30BaHUEM 000PYI0BAHHS
LIEHTpa 00pa30BaHus

«Touxka pocta» «IlomydeHue TemIoThI
IIPY TPEHUU U yJ1ape»

14

I"a3z0oBbI€ 3aKk0oHbBI: M30mponecchl

[TpakTnyeckas pabora c
UCTIOJIb30BaHUEM 000PYIOBAHHUS
LIEHTpa 00pa30BaHus

«Touka pocray «ccnenoBanue

H306apHor0 mponecca»

15

I"az0BbIe 3aKk0oHbI: M30mporecch

[TpakTuyeckas pabora ¢
HCII0JIb30BaHUEM 000PYIOBaAHUS
1eHTpa oOpa3oBaHUs

«Touka pocta» «MccnenoBanue
M30XOPHOT0 TIPOIECCay

16

Haceimennslii map. BiaaxxHocTs

[TpakTnyeckas pabora c
UCIIOJIb30BaHUEM 000PYAOBaHUS
LIEHTpa 00pa30BaHus

«Touxka pocray, «MccnenoBanue
M30XOPHOI0 IpoLEccay

5. DJIeKTPOCTATHKA, 24.

17

3axoH Kynona. HarpsskeHHOCTS.
DHeprus MEeKTPOCTATUYECKOTO
noJs

1

18

DNEKTPOEMKOCTb.
Konnencarop

[TpakTudeckas pabora ¢
UCIIOJIb30BaHUEM 000PYIOBAHUS
1ieHTpa oopasoBanus «Touka pocTay

6. 3akoHbI

MOCTOSTHHOI'0 TOKA, 64.

19

ITocTosIHHEBII TOK.
CormpoTuBieHue

1

[TpakTuyeckas pabora c
MCI0JIb30BaHNEM 000PY10BaHUS
HeHTpa obpazoBaHus «Touka pocTa»
«ITocnenoBarenbHOE U MapaIeIbHOE
COEJIMHEHHUE MPOBOAHHUKOB

20

COHpOTI/IBHCHI/Ie B IICTIN

[TpakTuueckas pabota c
UCIOJIb30BaHUEM 000PY10BAHHUS
1eHTpa obpazosanus «Touka poctay
«CMelaHHOe COeTUHEHNE
IMPOBOAHHKOB

21

3akoH Oma 151 ydacTka 1enu

[TpakTrueckas pabota c
MCII0JIb30BaHUEM 000pPYI0BaHUS
1eHTpa obpazoBaHus «Touka pocTa»
«3akoH OMa JIsl yJacTKa LeTn»

22

3axon OMa ISt HOJTHOM LEMH

[TpakTrueckas pabota c
MCIIOJIb30BaHUEM 000PYIOBaHHS
1eHTpa odpaszoBanus «Touka
pocta» «3akoH Oma Jyisi HOJTHOM
HEenn»

23

3akoH [[xoynsa- Jlenua

[TpakTuyeckas pabora ¢
HCIIOJIb30BaHUEM 000pPYI0BaHUS
1eHTpa obpazoBanus «Touka pocta»
«3akoH J[xoynsi- Jlenna»




24

PaGora u Mo1HOCTH TOKA

[TpakTrueckas padoTta ¢
UCTIOJIB30BaHUEM 000PYIOBAHHSI
neHTpa obpazoanus «Touka pocta»
«M3mepenune paboThl U MOIIHOCTH
TOKa»

7. dnekrpoaunamuka (MarHuTHoe 1moJie, 3JIeKTPOMArHUTHAsI HHAYKIUs), 104.

25

MarsuTtHoe I10JIe IIPOBOJHHKOB

1

[TpakTuyeckas pabora c
UCII0JIb30BaHUEM 000PYI0BaAHHS
neHTpa obpazoBanus «Touka
poctay «/3yueHre MarHuTHOTO
0JISI COJICHOM 1A

26

MarsuTHoe I10JIe IIPOBOJHHKOB

[TpakTuueckas pabota ¢
UCTIOJIb30BaHUEM 000PYIOBAHHUS
neHTpa obpazoBanus «Touka
pocta» «MccnenoBanue
MarHMTHOTO I0JIS IPOBOJIHUKA C
TOKOM)»

27

SIBieHnE 3EKTPOMArHUTHOM
MHAYKIUU. MHTYKTUBHOCTb.

[TpakTuyeckas pabora c
HCII0JIb30BaHUEM 000pY10BaHUs
LeHTpa obpazoBaHus «Touka pocta»
((I/IHI[yKTI/IBHOCTI) B LICTIN IIEPEMCHHOT'O
TOKa»

28

SIBneHne 3eKTpOMarHuTHOM
UHIyKLIWH.

[TpakTuyeckas pabora ¢
UCIIOJIb30BaHUEM 000PYIOBaHUS
1eHTpa odpazoBanus «Touka
pocta» «/lemoHcTparus padboTh
AIICKTPOMATrHUTA»

29

KonebarenbHbIi KOHTYP.
[TepeMenHbIN TOK

[TpakTuyeckas pabora ¢
UCIOJIb30BaHUEM 000PY10BaHMS
1eHTpa oOpa3oBanus «Touka pocTa»
«/lenicTByro1IEE 3HAUCHHE
IIEPEMEHHOT0 TOKa»

30

ITepemeHHBIN TOK

[TpakTryeckas pabora c
MCI0JIb30BaHNEM 000PY10BaHUS
HeHTpa oOpa3oBaHus «Touka pocTa»
«3aTyxarIme KoJIeOaHms»

31

ITepemeHHBIN TOK

[TpakTryeckas pabora c
MCII0JIb30BaHNEM 000PY10BaHUS
1eHTpa obpazoBaHus «Touka pocTa»
«M3ydeHue sIBIEHUS pe30HAHCa»

32

ITepemeHHBIN TOK

[TpakTryeckas pabora c
MCI0JIb30BaHNEM 000PY10BaHUS
HeHTpa oOpa3oBaHus «Touka pocTa»
«B3anmonnnykuus. Tpanchopmarop»

33
34

3anura mpoeKTOB
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TEMbI UCCJUIEAJOBATEJIBCKHUX ITPOEKTOB
10xnacc

AHunzoTtponus Oymaru.

OnextpoemkocTb. Konnencatopsl. Ilpumenenue konneHcatopoB. Berporeneparop
JUISl CHTHAJIBHOT'O OCBEIICHHUSI.

B3rmnsig Ha 3peHue ¢ TOUKH 3peHust PU3NKH.

BnusiHue MarHUTHBIX Oyph Ha 3/0pOBbE YEJIOBEKA. 3apOKJICHHUE M PpPa3BUTHE
HAay4yHOrO B3IJIAJa Ha MHp. 3alluTa TPAHCIOPTHBIX CPEACTB OT aTMOC(EPHOrO
AIIEKTPUYECTBA.

3Be3apl - BaxHedmwuii 00bexkT Bceemennoi. Illkama 3BE3IHBIX  BEIHMYHH.
N3rotoBnenue 6atapen TepMonap U U3MEpEHNE TEMIIEPATYPBI.

N3rotoBneHne camoOIeNbHBIX MPUOOPOB Ul JEMOHCTPALMU JIEUCTBHUSI MarHUTHOIO
I10JI1 HA IPOBOJAHMK C TOKOM.

W3mepeHue BpeMEHM peakLUWM YeJOBEKA Ha 3BYKOBBIE M CBETOBBIE CUTHAJIBL
N3mepeHnue cuibl, HEOOXOIUMOM AJIs pa3pbIBa HUTH.

HccnenoBanue 3aBUCUMOCTHU CUJIBI YIPYTOCTH OT JIe(pOpMaLiiu.

HccnenoBanue 3aBUCUMOCTH IIOKa3aHMM TEpPMOMETpPa OT BHEIIHUX YCIOBHM.
[TpuHUMD pabGOTHI MBbE30IEKTPUUECKOMN 3aKUTAJIKH.

W3roTtoBneHue v UCIbITAHNE MOJIENIH TEJIECKOTA.

N3yuenne npuHuMna paboThl JOMUHECHEeHTHOW nammouku. Omnpenenenune KITJI
comHeyHoi Oarapen. W3ydyeHue Temo(pU3NYECKMX CBOMCTB  HAHOKPUCTAJLIOB.
WU3mepenue ko3dduimenta TpeHHUS CKONbXKEHUA. V3ydyeHue JBMXKEHHs —Telna,
OpOIIIEHHOTO TOJ YIJIOM K TOPU30HTY. M3yueHue 3JIeKTPOMAarHUTHOTO TOJIEH OBITOBBIX
puoOOpPOB.

ApXHUTEKTypa MOCTOB.

IIpoexT mrymon3onsaunoHHbIe INTHL. [IpoekT "YMHBIIT noM".

[IpoekT "IIIkosbHASE METECOPOTOTUYECKAS CTAHIIUSA'" .

[ToBEpXHOCTHOE HATSKEHHWE MBIIBHOIO Iy3bIps. MalleHbkoe 4yJo y Bac Joma.
MarauTHbI€ MOJIsl, UX U3MEPEHHUS U BO3/IEUCTBHE HA )KUBbIE OPraHU3MBI.

HccnenoBaHnne  3aBUCUMOCTH  M3MEHEHHUs  KOo3((uimeHTta  MOBEpXHOCTHOIO
HATSDKEHUS JKUJKOCTU OT PA3IMYHBIX (DaKTOPOB.

HccnenoBanue konebaHWil mpyxuHHOro MastHUKA. LludpoBas peructpauus u
o0OpaboTka nanubix. MccnenoBanue kocmoca. OpOUTH KOCMHYECKHX aIllapaTos.

HccnenoBanue METOI0M BHICOaHAIN3a JOO0BOTO COYIapeHHUs ABYX TeJ OJAMHAKOBOM
Macchl. MccnenoBanue nmosera Tea, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

HccnenoBanue CBOMCTB CHera.

HccnenoBanue CerHeTORIEKTPUUECKUX CHOCOOHOCTEN MarepuanoB. VMccienoBanue
COINPOTHBIICHHUS TE€JIa YEJIOBEKA.

HccrnenoBanne  CHEKTpa  M3JIy4EHUs]  MCKYCCTBEHHBIX  HMCTOYHMKOB  CBETA.
Hccnenoanue s¢pdexra Jomnepa B u3MEHEHUN CKOPOCTH.

HcTopust OTKpBITHS 3aKOHOB JUHAMHMKH Ha OCHOBE ACTPOHOMHUYECKHX HAOIIOACHUI.
Kowmersl. /laBnenue ceera. "ConHeunblii BeTep'.

Kpucrannsl. Ux BeipamuBanue u npuMeHenue. Manslie Tena COJIHEUHON CUCTEMBI.

Mertoas! acTpoduznueckux uccieqoBaHuii. PagnoTeneckomnsl.

Mexanuka nepopMupyemMbIx Tel1. MexaHHueCcKrue CBOMCTBA TBEPBIX TEIl.

MoOusbHBIN TenedOH ¢ TOUKH 3peHUS PUIUKH.

MogenupoBanue 1 HccieIoBaHUE Mpolecca 00pa3oBaHUs IUIAHETAPHBIX CUCTEM U
4YepHBIX Jblp. BinsHue ynbTpa3Byka Ha OpraHu3M YEIOBEKa U YJIbTPa3BYKOBas



JUArHOCTHUKA.

HeGmaronpusaTHbie SKOJTOTHYECKUE MOCIEICTBUS Pa0OTHl TEIJIOBBIX JBUTATEICH.
HeHbIoTOHOBCKASI JKUJIKOCTb.

HeoOpaTtumsbie nusmenenust Bo Beenennoit. HoBble THIBI KOCMUYECKUX JIBUTATENEH.
[lepenaTounbie MEXaHU3MBI U UX BUJIBL.

[1naHeTsl 3eMHOM TPYMIIBI.

[11aHeThI-TUTaHTHI.

[Tpubop /1 JeMOHCTpaAIMU Ta30BBIX pa3psiaoB. PaBHOBecue TBepabIX Tell. Bumbl
paBHOBECHSI.

Pa3paboTka reneparopa 3J€KTPOMArHUTHBIX BOJIH U €r0 UCIIOJIb30BAHKE Ha YPOKax
busuku. Cucrema 3emiis

Jlyna. CoslHEeUHbIE U TyHHbIE 3aTMEHUS.

CoBpeMeHHbIE IPeCTaBICHUS 0 MporcxoxaeHnn ConHeuyHoi cucteMbl. CONMHEUHBIH
KOJUIEKTOP.

Connue - Ommxkaiimas 3Be3na. Ctpoenue ConHeuHod atmocgepsl. ColHEYHO-
3emubie cBsi3u. CTpykTypa Beenennoil. Ee pacimupenue. PenukroBoe usnyueHue.

TepMOUyBCTBUTENBHBIE MaTEPUAIIBIL.

®u3nUecKoe COCTOSTHUE UM XMMHYECKUW COCTaB 3BE3[. JBOJIOLMS 3Be3l. benble
Kapiuku. YepHble AbIpbl. DIEKTPOMAarHUTHBIE YCKOPUTEIH MAacChl. DHEPTUs BETpA.

11 knace

AnbTepHATUBHBIC BUJIbI SHEPTHUU.

AHanu3 3QPeKTUBHOCTH HUCIIONB30BAHUS dHEprocoeperaroumx Jami. becrpoBogHas
nepenaya oHHepruu. bueHus W WX TOpPUMEHEHHE - paauonpueM, QU3NYecKue
AKCIIEPUMEHTBI, TEPMEHBOKC. BelecTBO B COCTOSTHUU TJ1a3MBbl.

Busyanu3zanus 3ByKOBBIX BOJIH.

BnusiHue arMocgepsl Ha pacnpoOCTpPaHEHHWE SJEKTPOMATHUTHBIX BOJH. BiusHue
MarHUTHBIX Oypb Ha 3/I0POBHE YEIIOBEKA.

BnusitHue ynpTpa3BYyKOBBIX M 3BYKOBBIX BOJH Ha pPOCT U PA3BUTHE PACTEHH.
BrnusiHue 31eKTpuuecKoro Toka Ha OpraHu3M YeloBeKa.

BoinyxeHHbiii  konebatensHbli pe3oHaHc. [wapo - u a’poauHamMuka. 3aKoH
bepnynnu. /laBieHue Ha THE MOPEN U OKEAHOB.

JIB>keHME TeI Mo/ IEUCTBUEM CUJIBI TskecTH. Jupukalau: Buepa, CeroHs, 3aBTpa.

Juddy3us B nmpupoae u rexuuke. Juddy3us BOKpyr Hac.

3aKOH COXpaHEHUs1 UMITylbca. PeakTHBHOE NBM)KEHHE. YpaBHEHHE Memepckoro.
3aKOHbBI COXpAaHEHUsI B MEXaHUKE.

3ammuTa TPAHCHOPTHBIX CPEIACTB OT aTMocdepHoro siekrpuuecta. M3 ucropum
OTKPBITHS paAMOAKTUBHOCTU. MI3MepHuTensb cTratuyeckoro snekrpudectsa MudpakpacHoe
U3JIy4eHHUE - OKHO B HEBUUMBIN MUP.

HccnenoBanue IBM>KEHUS BO3YIIHOTO MY3bIPs B BA3KOU KMIKOCTH.

UccnenoBanue 3aBUCMMOCTH 3((PEKTUBHOM MOIIHOCTH AU3EIBHOTO JBUTATENsl OT
TEMIEpaTypHoro pexuma. ccnemoBanue paananuoHHOTO ¢GOHA y-H3JIy4YCHHs] Ha
npuycageOHoM yuyacTtke. MccnenoBanue TemIonpoBOAHOCTH PA3IMYHBIX MAaTEPUATIOB.

HccnenoBanue ymnpyrux coyaapeHUM JBYX Tell pa3HOW MacChl C MPUMEHEHHEM
BUjeoananu3a. MccnenoBanue mrymoBoro oHa B momemieHWd W Ha ynuie Hcropus
Pa3BUTHS DJIEKTPUUYECKOTO OCBELICHUSI.

Kanenpauna KenbBuHa, Kak anbTepHATUBHBIM WCTOYHHK JHEpruu. KoHCTpyKIus
aBTOMATHUYECKON KOPOOKHU Tiepenay.

Jlazepsl U UX IPUMEHEHHUE.



MarsuTHOe 1OJIE M €r0 BIUSHHE Ha KUBbIE OpPraHu3Mbl. MarHuTHbIE HOCHUTEIU
UH()OPMAITHIH.

Metamopdo3bl MBUIBHBIX Iy3bIpell. MexaHHuecKre CBOWMCTBA TBEPIBIX Tel.
MoruneBckuii 3Be31049eT. Mojaelb CHUCTEMBI CBS3M C HMCCIEIOBATEIbCKOM CTaHIIUEH,
HaxojdIecs Ha o0paTHOI ctopoHe JIyHbl. MBUTbHBIN MY3bIPh - HEIPOYHOE UYIO0.

Ha3zemHblE TpaHCHOPTHBIE CpEACTBA € HETPAAULMOHHBIMA KOHCTPYKTOPCKUMH
pemeHussMu. O MEXaHU3ME BJIMSIHUSI MATHUTHOTO TOJISl HAa CBOMCTBA BObl. HoBbIe (pakThl
u nepcrnekTuBbl. O000meHHbl 3akoH Tunuyca-bome, kak 3akoH KBaHTOBaHUSA
IUTAHETapHBIX OPOUT.

Onpenenenne yAenbHOM SJIEKTPUYECKOW MPOBOJAMMOCTH IlaMeHH cBeud. Ot
IIapoBO3a J0 M0€3/1a HA «MarHUTHOM NOJYIIKE).

Ot nmapoxona 10 aTOMOX0/1a.

OneHka KOJIMYECTBAa BHE3EMHBIX LIMBUIM3ALMI U BEPOSITHOCTH ISl YEJIOBEYECTBA
BCTYIIUTh C HUMH B KOHTAKT.

[TonynpoBoanuku, ux mnpouuioe u oyaymee. [lonspuszamnus cBeTa U ee NMpUMEHEHUE.

[IpoekT opraHu3anuMy CBS3M, TPAHCIOPTa W DHEProoOecreueHus: JyHHBIX 0a3.
[Ipou3BoacTBO 3HEeprun. PazBuTue npeacTaBiIeHn O AIEKTPUIECTBE.

Pa3paboTka renepaTopa 3JIEKTPOMAarHUTHBIX BOJIH M €r0 HCIOJIb30BaHUE Ha ypoKax
¢busuku. Poccuiickue naypeatst HobeneBckoi mpeMuu B 001acTH GU3UKH.

Cuna TpeHust 1 MeToAbl €€ uccienoBanus. CKOpoCTh CBETA.

CoBpemMeHHast JHEPTETUKA U MIEPCIEKTUBBI €€ pa3BUTHs. CONTHEYHAS M1€Yb.

CoxpaHeHHE ANEKTPUYECKON SHEPTUU B JOMAITHUX YCIOBUSAX.

CpaBHUTENbHBIA aHAIM3 METOJOB HMCCIIEJOBAaHUS OCBEIIEHHOCTH pabOyero MecTa.
TeMmmepaTypa u ee U3MEpeHHUe.

TermmoBoe pacipeHue TeJl ¥ €ro y4eT. TernoBbie IBUTaTelH.

TepMOUyBCTBUTENBHBIE MaTepHaibl. TepMOSiA: CKBO3b TEPHHMM K 3BE3/aM.
Tpanchopmatop Tecna.

®usuka u apxuTekTypa. OU3nka u ) KUBOIUCH.

®duznka U My3bIKa.

@®u3uka v MpUMETHI TOroAsl. Pu3ukKa v Cropr.

®opMUPOBaHKE MOJAPHBIX CUAHUN. UTO Takoe reHepaTop.

DKOJIOTMYECKOE COCTOSTHUE MOETO I0MA.

DKCIEPUMEHTAIIbHOE UCCJIEA0BAaHUE MCKAa)KEHHI 3BYKOBBIX BOJIH B HEOAHOPOIHBIX
cpenax. DKCTpeMalIbHbIE BOJTHBI.

DJIEKTPUUECKUN TOK B JKUJIKOCTSIX.

DNIEKTPOJBUTATEIN U X PUMEHEHUE. DIEKTPOMArHUTHbIE YCKOPUTEIN MacCChI.

SIBneHue aaeKTpu3auuu. JIeKTpU3alusl Ha IPOU3BOJICTBE U B OBITY.



