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MOSICHUTEJIbHAS 3AITUCKA

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «®U3UKA»»

PaGouas nmporpamma mo ¢u3uke Ha YpoBHE CpeaHEro odmiero oopasoBanus (0a30BbI YPOBEHb U3yUEHUS MMPEAMETa) COCTABIICHA HA OCHOBE MOJOXKEHUH U
TpeOOBaHMH K pe3yIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOM INPOrpaMMBbl, MPEACTaBICHHBIX B denepaabHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crarmapre cpennero obmiero obpazoBanus (PI'OC COO), a taxxke ¢ yuérom QenepalibHON paboueii mporpammbl BocnuTanus W KoHIenmwu mpernogaBaHus
yueOHoro npenMera «Dusnka» B 00pa3zoBarenbHbIX opranusamusix Poccuiickoit denepariyu, peain3yonmx OCHOBHbIE 00111e00pa30BaTeIbHbIE IPOrPaMMBbI.

®dwu3mka Kak Hayka 0 HanOoJjee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B Ka4eCTBE YY€OHOTO MpeaIMeTa B IIKOJIC, BHOCHT CYIIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHUil 00 okpyxkatomeM mupe. LIIKonbHBIH Kypc GU3MKH — CHCTEMOOOPA3YIONIHA ISl €CTECTBEHHO-HAYYHBIX YYeOHBIX MPEIMETOB, MOCKOJIBKY (U3NYECKHE
3aKOHBI JIS)KaT B OCHOBE MPOIICCCOB U SIBJICHUH, M3ydyacMbIX XHUMHUEH, Ouosioruei, gusudeckoir reorpadueit u acrpoHomueii. Mcmonbp3oBaHue W aKTUBHOE
npuMeHeHHe (U3MYSCKUX 3HAHUHM ONpENelsieT XapaKTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHMH B cepe IHEPreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA,
MOJIyYCHHsI HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOWCTBAMH M Jp. M3ydeHne (GU3NKH BHOCUT OCHOBHOW BKJIaJ B (DOPMUPOBAHHME €CTECTBEHHO-HAYYHOW KApTHHBI
MUpa yJanmxcs, B pOpMUPOBAHUEC YMEHUN MPUMEHSTh HAYYHBIH METO/ MO3HAHUS [TPH BHITIOJTHEHUH UMHU YUCOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca pU3UKH CPeTHEH MIKOJIBI TOJIOKEH PsI UICH, KOTOPhIE MOYKHO PAaCCMAaTPUBATh KaK MPHHIIUIIBI €r0 MOCTPOCHHSL.

Hoen yenocmuocmu. B cOOTBETCTBUH C HEH KypC SIBISCTCS JIOTHUECKU 3aBEPIIEHHBIM, OH COJICPKHUT MAaTEpUaN U3 BCEX Pa3/ielioB (GU3UKHU, BKIHOYACT KaK
BOIIPOCHI KJIIACCHYECKOW, TAK U COBPEMEHHOM (DU3UKH.

Hoen zenepanuszayuu. B coOTBeTCTBUM ¢ HEW Marepuan Kypca (QU3UMKH 0O0beAMHEH BOKPYr (u3nMyeckux Teopuil. Bemymmm B Kypce sBisercs
(dbopMHpOBaHUE TPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTepPHH, BEIICCTBE U IOJIC.

Hoen cymanumapuzayuu. EE€ peanusanus npeanoyiaracT UCHoIb30BaHUE T'YMaHUTAPHOTO MOTCHIIMANIA (PU3UYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
(bu3nKy ¢ pa3BUTHEM OOIIIECTBA, & TAK)KE C MUPOBO33PCHUCCKUMH, HPABCTBEHHBIMH U YKOJOTHUECKUMH MTPOOIEMaMH.

Hoes npuxnaonoui nanpaenennocmu. Kypc Qusmku mpenamnonaraeT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHHYECKHX M TEXHOJOTHUECKUX MPUIIOKECHUH
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoesn rkonozuzayuu peannzyercs MoCpeiCTBOM BBEJICHHS SJIEMEHTOB COIEPIKaHUS, MIOCBSIIIEHHBIX SKOJIOTHYECKIM MTPOOJIeMaM COBPEMEHHOCTH, KOTOpPhIE
CBSI3aHBI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a TaK:Ke 00CYKICHHSI TPOOJIEM PAIlMOHATILHOTO IPUPOIOIIOIH30BAHUS M IKOJIOTUIECKOI 0€301MacHOCTH.

CTep)KHEBBIMHU DIIEMEHTaMHU Kypca (DU3MKHM CpeIHEW IIKOJBI SIBIISIOTCS (hu3nyeckre Teopuu ((GOpMHpPOBAHUE MPEACTABICHUN O CTPYKTYpE MOCTPOCHHSI
¢busnveckoil Teopuu, poiu (yHIAMEHTAIBHBIX 3aKOHOB M NPHUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O MPHUPOJE, I'PAHHUIAX MPUMEHUMOCTH TCOPHH, JJIS
OIMCaHMSI €CTECTBEHHO-HAYYHBIX SIBJICHUH M TIPOIIECCOB).

CHUCTEeMHO-ICSITEIbHOCTHBIN TOAX0J B Kypce (GU3MKK pealu3yeTcss MpeXae BCero 3a CYET OpraHu3aldd AIKCIIEPUMEHTAILHON JeSITeIbHOCTH
obyuaroruxcs. J{ist 6a30BOro ypoBHs Kypca (M3HKH — 3TO HCIIOJIb30BaHHE CHCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX IKCIICPUMEHTOB H JIAOOPATOPHBIX padoT,
KOTOPBIC B IIPOrpaMMe 0ObETUHEHBI B OOIINI CIIUCOK YIEHHIECKHUX MPAKTHUYECKUX paboT. BeieneHne B yKa3aHHOM MepeyHe J1JabopaTOPHBIX paboT, MPOBOIUMBIX
IUTSE KOHTPOJISI U OIEHKH, OCYIIECTBISIETCS YYaCTHHKAMH O0pa30BaTEIBHOTO MpoIlecca UCXOAS M3 0COOCHHOCTEH TeMaTHYeCKOTO TUIAHUPOBAHHUS W OCHAIICHUS
kabuHera Qu3uku. [Ipu 3TOM oOecreunBaeTCs OBIAJCHUE OOYUYAIONIMMHUCS YMEHHSIMHU TPOBOJUTH KOCBCHHBIC W3MEPEHUS, HCCIEJIOBAHHS 3aBHCUMOCTEH
(GU3NYIECKUX BEJUYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE MPEITI0KECHHBIX THIIOTE3.



Boinbiioe BHUMaHUE YACNSETCS PEIICHUIO PacYETHBIX M KAaueCTBEHHBIX 3aaad. [Ipu 3TOM IUIsi pacu€THBIX 3a/1a4 MPHOPUTETOM SIBISIFOTCS 33Ja4d C SIBHO
3aJJaHHOH (U3NIECKOI MOJIEITBIO, TTO3BOJISIONINE TPUMEHITh U3yYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3Jielia Kypca, TaK U HHTETpUpPYs 3HaHUS U3
pasHbIX pa3aesnoB. J[JIs KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1aHUSI HA OOBSICHEHUE MPOTEKaHUs (PM3NYECKUX SIBICHUHA U MPOLIECCOB B OKPYXKArOIIei
KHU3HH, TpeOyrommue BeIoopa (pu3nueckoil MO TSl CUTYalluH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanmsimu @I'OC COO k martepHaabHO-TEXHHYECKOMY OOecleueHuIo y4eOHOoro mporecca 0a30BBI ypOBEHb Kypca (H3UKH B
CpeAHel IIKOJIe JTOJDKEH HM3y4aTbCs B YCJIOBHSX NPEAMETHOrO KabuHeTa (U3WKM WM B YCIOBUSAX WHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTEeCTBEHHO-
HAayYHOTO IHMKJIA. B kaOwHeTe (QU3UKU JOJDKHO OBITh HEOOXOAMMOE J1TabopaTOpHOE O0OpYIOBaHME MJIsi BBINOJIHEHHS YKAa3aHHBIX B MPOTPaMME YYCHUYECKHX
MPAKTUYECKUX padOT U AEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMOHCTpalMOHHOE 00OpYAOBaHUE (OPMHPYETCSI B COOTBETCTBHUH C TPUHIIMIIOM MHHUMAIIBHOW JIOCTATOYHOCTH W OOECICUYMBACT ITOCTAHOBKY
MIEPEYHCIICHHBIX B MPOTrPaMMe KITFOUEBBIX JIEMOHCTPAIU IS UCCIICAOBAHMS U3Y9aEeMBbIX SIBIICHHH U TIPOIIECCOB, IMITMPHUECKUX U (PYHIAMEHTAIBLHBIX 3aKOHOB, UX
TEXHUYECKUX TIPUMECHEHUH.

JlaboparopHoe 000pyIOBaHHE JJI YYCHUYCCKHX MPAKTUYCCKUX PaboT (GopMHpyeTcs B BHJEC TEMATHUYSCKUX KOMILJICKTOB W OOECIICUMBACTCS B pacyére
OJHOTO KOMIUIEKTa Ha JABYyX oOyuarommxcs. Temarndyeckue KOMILICKTHI JIabOpaTOpHOro OOOpYyIOBaHUS MJOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
MCTIOJIH30BAHNH aHAIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUJIC IIU(PPOBBIX JTa00OpaTOpHii.

HEJIN U3YYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

OCHOBHBIMU TIENIAMU U3Y4YeHUS (PU3UKU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (QopmupoBaHuE UHTEpeca M CTpeMJIeHHS OOydaloIUXCsl K HAaydHOMY M3YYEHHUIO MPHUPOAbI, Pa3BUTHE HMX HHTEUIEKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEMN;
pa3BUTHE TIPECTABICHUN O HAYYHOM METO/I€ MO3HAHUS M (JOPMUPOBAHUE HCCIEA0BATEIHCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pPe3y/bTaTa U3y-ueHusl OCHOB CTPOCHHSI MaTepPHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;
dbopMHupOBaHNE YMEHUN OOBSICHATH SIBJICHUSI C UCTIOJIB30BAHUEM (PU3MUECKUX 3HAHUHN U HAyYHBIX JTOKA3aTeNIbCTB;

e (QopmupoBaHUE NPEACTABICHUN O POIN PUUKHU I Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.
JocTuxeHne 3TuX 1enei odecrneunBaeTcs pelIeHreM CIeIYIOIINX 3a7a4 B Mpoliecce U3yueHus Kypca (pU3uku Ha YpoBHE CpeIHEro o0Iiero o0pa3oBaHus:

e puoOpeTeHne CUCTEMbl 3HaHUN 00 OOHIMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSIX, BKIHOYAs MEXAaHUKY, MOJIEKYJSPHYIO (QHU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPOYU3UKY;

e (opMupoBaHHE YMEHHH NPUMEHSATh TEOPETUUECKHUE 3HAHUSA JUIs OOBSCHEHUS (PU3MUYECKUX SIBICHHH B MPHUPOJE U JUISl MPUHATHS MPAKTUYECKUX
pELIEeHUI B IOBCETHEBHOM JKU3HU;

® OCBOEHHE CIOCOOOB PEIIEHUs PA3INYHBIX 33/1a4 C SBHO 33JaHHON (U3NYECKOM MOJENbIO, 3a7a4, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3/1aHne
¢du3nueckoil Mosieny, aleKBaTHON yCIOBUSM 3a/1a4H;

® T[OHUMMaHHE (PU3UYECKHX OCHOB U MPUHIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO
cpeny;

® OBJIQJICHHE METOJAMU CaMOCTOSITEIbHOTO TUIAHUPOBAHMUS M MPOBEIEHHS (PU3UUYECKUX SKCIIEPHUMEHTOB, aHajIM3a U MHTEpHpeTaluu WHPOpMalny,
OIpeeNIeHUs] JOCTOBEPHOCTH MOJIyUEHHOT'O PE3YJIbTaTa;

® CO3/IaHUE YCIIOBHUH ISl pa3BUTUS YMEHUIN MPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKON AEATETBHOCTH.



MECTO YYEBHOI'O ITIPEJMETA «®U3UKA» B YYEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC COO ¢usuka sBhsieTcss 00sM3aTENbHBIM TPEIMETOM Ha YPOBHE cpemHero oOmiero obOpasoBanus. JlaHHas mporpaMma
npeaycMaTpuBaeT u3ydeHue (u3ukd Ha 0a3oBOM ypoBHE B 00bEMe 136 4 3a aBa roma oOydyenus mo 24 B Hegemto B 10 m 11 kmaccax. B Temarnyeckom
rwtanupoBanuu Uit 10 u 11 ximaccoB mpearnonaraioTcsi pe3epB BPEMEHH, KOTOPBIH yUUTENb MOXKET HCIOJIb30BATh 110 CBOEMY YCMOTPEHUIO, M TIOBTOPUTEIHHO-
00001Iarore YpoKy.

COJIEP)KAHUE YUYEBHOI'O IIPEJIMETA «®HU3UKA» (FA30BBI YPOBEHD)

10 KJIACC
Paznea 1. DU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

®uznka — Hayka o npupoze. HayuHble MeTOIbl MO3HAHUS OKpY)KaKoIIEro Mupa. Poib 3KCHEpUMEHTa M TEOpUU B IPOLIECCE MO3HAHMS MPHPOABI.
DKcIepUMEHT B (hU3HKe.

MopenupoBanue (usnueckux sBiIeHUH M npoueccoB. Hayunble rumotessl. dusnueckue 3aKOHbl U TEOpPUM. I'paHMIBI MPUMEHUMOCTH (PU3HMUECKUX
3akoHOB. [IpuHIMNI cooTBETCTBUS.

Posb 1 MecTo (u3nKK B GOPMUPOBAHUU COBPEMEHHON HAYUYHOM KapTUHBI MUPA, B IPAKTUUECKON JeATEeIbHOCTH JIIO/IEH.

Hemoncmpayuu

1. AnanoroBsie U UG POBbIE U3MEPUTENbHBIE IPUOOPHI, KOMIBIOTEPHBIE TATYHKH.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunematuka

Mexannueckoe 1BukeHue. OTHOCUTEIBbHOCTh MEXAHUUYECKOTO IBHKeHUA. Cuctema oTcuéra. TpaekTopusi.

[Tepemenienue, cKOpocTh (CpeHssl CKOPOCTb, MTHOBEHHAs! CKOPOCTb) M YCKOPEHUE MAaTepUalbHOM TOYKH, UX MPOEKIUH HAa OCH CHUCTEMBbI KOOPJAWHAT.
Crnosxenue nepeMeIeHni U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpPSAMOJIMHEIHOE NBHXKeHue. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, NMYTH U MepeMeIleHus
MaTepUaIbHOU TOUKHU OT BPEMEHHU.

CBoOoaHOe masieHne. Y CKopeHue CBOOOTHOTO TIaICHHUS.

KpuBonuHeliHoe nBukeHue. [[BUkeHWe MaTepuaibHOM TOYKM NO OKPYXHOCTH C IMOCTOSHHOW IO MOAYJIO CKOPOCTBIO. YTJOBas CKOPOCTb, JIMHEHHAs
ckopocTb. [lepron u yactora oOpaienus. LleHTpocTpeMHUTENTEHOE YCKOPEHUE.

TexHu4eckne ycTpoucTBa U NPAKTUYECKOE TPUMEHEHUE: CITUIOMETP, ABMKEHUE CHAPSIIOB, LIEITHBIE U PEMEHHBIE IIEPEIAYN.

Hemoncmpayuu

1. Mozens cucteMbl 0TCUETa, MIUTFOCTPALsl KHHEMAaTHYECKUX XapAaKTEPUCTUK JIBUKEHUSI.

2. IlpeoOpa3oBanue IBMXKEHUH C MCTIOIb30BAHUEM MTPOCTHIX MEXaHU3MOB.



3. IlageHue Ten B BO3yX€ U B Pa3pEKEHHOM MPOCTPAHCTRBE.
4. HabmroieHre ABM>KEHUS TeNa, OPOILIEHHOTO MO YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.
5. U3mepenne yckopeHus CBOOOIHOTO MaICHHUS.
6. HanpaBneHnue ckopocTy MU JIBUKEHUU 110 OKPYKHOCTH.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut
1. 3yyeHre HEpaBHOMEPHOI'O ABMXKEHHUS C LEJIBIO ONIPEIETIEHUSI MTHOBEHHOM CKOPOCTH.
2. HWccnenoBaHne COOTHOLIEHUSI MEXAY IYTSIMHU, MPOUIECHHBIMU TEJIOM 3a IOCIEAOBATENIbHBIE PaBHBIE IMPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.
3. 3yuenue ABMXKEHUS MIAPUKA B BI3KOU KUIKOCTH.
4. N3yuyeHue IBUKEHUS Tela, OPOIIEHHOTO TOPU3OHTATIBHO.
Tema 2. lunamuka
[IpuHnun otHOocuTenbHOCTH ["anunes. Ilepseiii 3akoH HeroToHa. IHEpLManbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa 17151 MaTepuanbHO ToUKU. Tpetunii 3akon HeloToHa /15t MaTepuanbHBIX TOYEK.
3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec tena.
Tpenue. Bunel Tpenus (mokos, ckonbxeHus, kaueHus). Cumna tpenus. Cyxoe Tpenue. Cuna TpeHUs CKOJIBKEHUS W cuila TpeHus mnokos. Koad gpumment
TpeHus. Cuiia CONpOTUBIICHUS NIPU ABUKEHUU TENA B )KUJIKOCTHU WJIH Tas3e.
[ToctynarensHOE U BpaliaTeabHOE ABMKEHHE aOCOTIOTHO TBEPIOTO Tela.
MoMeHT cuiibl OTHOCUTENBHO OcH BpaieHus. [Inedo cuinel. Y cnoBus paBHOBecHs TBEPAOIO Tela.
TexHu4ecknue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TTOAMIUITHUKY, IBIYKCHHE HCKYCCTBEHHBIX CITyTHUKOB.
Hemoncmpayuu
. SIBnenue unepuuu.
. CpaBHEHUE Macc B3aMMOJICHCTBYIOIINX TEIL.
. Bropoii 3akoH HeroToHa.
. U3mepenue cu.
. CroxxeHune cui.
. 3aBUCUMOCTb CUJIBI YIIPYTOCTH OT AedopMarum.
. HeBecomocTh. Bec Tena npu yCKOPEHHOM MOAbEME U TTAJICHUH.
. CpaBHeHUE CUJI TPEHUS TOKOSI, KAUE€HUS U CKOJIbKECHHUS.
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. YciioBust paBHOBECHS TBEPAOTO Tena. Busibl paBHOBECHS.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomut

1. 3yueHue aBrkeHHs OpycKa 10 HaKJIOHHOM MIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX B MPYXXHHE U PE3MHOBOM 00pasIie, OT uxX JAeGopMaruu.
3. UccnenoBanue yclioBU paBHOBECHUS TBEPIOTO TeJa, UMEIOIEr0 OCh BPAILCHHUSL.



Tema 3. 3aK0oHBI COXpAaHEHUS B MEXaHUKeE

HMmnynbe MaTepuanbHON TOYKM (Tena), CUCTEMBl MaTe€pHaibHBIX TOYeK. VIMIyibC CHIIBI MU M3MEHEHHE MMITyJbca Tesa. 3aKOH COXPAHEHHs MMITYJIbCa.
PeakTuBHOE ABUKEHUE.

Pabora cuibl. MOLTHOCTH CHJIBI.

Kunernueckas sneprusi MatepuanbHoi Touku. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUH.

[NorennmaneHas sHeprus. [loTeHManbHas SHEPTUS YIPYTO 1ehOpMUPOBAHHOM NpyxHUHbI. [loTeHInanbHas SHEpTrys Teia BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble M HEMOTEHLHUANbHble CUiIbl. CBs3b PabOThl HEMOTEHLHUAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYECKOM 3HEpruM CHCTEeMbl Tel. 3aKOH
COXPAHEHHUS MEXaHUYECKON SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpoNCTBa U IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONIEP, IPYKUHHBINA TUCTOJIET, IBUKCHUE PAKET.

Hemoncmpayuu

1. 3aKoH coXpaHEHMs UMITYJIbCA.

2. PeakTUBHOE JBM)KEHUE.

3. Ilepexon noTeHLMANbHON SHEPTUU B KHHETUYECKYIO U 00OpaTHO.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomut

1. U3yueHue abCOIIOTHO HEYIPYTOro yapa ¢ IOMOIIBIO ABYX OJIMHAKOBBIX HUTSIHBIX MasiTHUKOB.

2. UccnenoBanue cBS3U pabOThI CHIIbI C U3MEHEHUEM MEXaHWYECKOH SHEpruM Tesla Ha IPUMepe PACTSHKEHUS! Pe3UHOBOIO JKI'YTa.

PA3JIEJI 3. MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMHUKA

Tema 1. OCHOBBI MOJIEKYISIPHO-KHHETHYECKO TEOpUH

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOpUU U UX OIBITHOE o0ocHOBaHue. bpoyHoBckoe nBuxkenue. Juddysusa. Xapakrep NBUKEHUS U
B3alMO/JICHCTBUS YacTHI] BelecTBa. Mo/enu CTpOeHUsI ra30B, KUAKOCTEH U TBEPABIX T U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeineil. Macca u
pasmepsl mosiekyin. KonmrdectBo BemectBa. [loctosinnas ABorapo.

TennoBoe paBHOBecue. Temneparypa u e€ usMmepenue. llkana remneparyp Llenscus.

Mopenps naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KMHETHUYECKOW TEOpUH HIeaIbHOro ra3za. AOCOMIOTHas TeMIepaTypa Kak Mepa cpeaHei
KMHETUYECKOW HHEPruu TEIIOBOrO ABM)KEHHA vactull rasza. lllkama temnepatyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. 3akoH
HanbsToHa. M30mporiecchl B H1€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduieckoe npencraBieHue H30MPOIECCOB: H30TepMa, H30X0pa, U3o0apa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Hemoncmpayuu

1. OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHUE BELIECTBA, (POTOrpapuu MOJIEKYJ OPraHUYECKUX COEAUHEHUN.

2. OnbIThl 10 AUPHY3UH KUIKOCTEH U Ta30B.

3. Mopenb OpOyHOBCKOTO JIBHIKCHHS.

4. Mopnens onbita lltepHa.

5. OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUS.

6. Mogenb, nuIIoCTpUpyoLIas IPUPOAY AaBJIEHUS I'a3a Ha CTEHKU COCYy/a.



7. OnBITHI, HJUTIOCTPUPYIOIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, N30IPOLECCHI.

Yuenuueckuit saxkcnepumenm, nabopamopnuie pabomaoi

1. Onpenenenne Macchl BO3yXa B KJIAaCCHOW KOMHATE HA OCHOBE U3MEPEHUN 00bEMa KOMHATHI, IaBJICHUS M TEMIIEpaTyphbl BO3yXa B HEH.

2. UccnenoBaHue 3aBUCMMOCTU MEXy TapaMeTpaMy COCTOSTHUS Pa3peXEHHOIO rasa.

Tema 2. OcHOBBI TEPMOAMHAMHMKH

TepmoauHaMuyeckas cucreMa. BHYTpeHHssT SHEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U CIocoObl e€ m3MeHeHHs. KonuuecTBO TemioTsl U pabota.
BHyTpeHHs 3HEprus OAHOATOMHOIO ME€albHOIO Tra3a. Buasl Temonepenadn: TEIIONPOBOAHOCTb, KOHBEKLUS, U3JIyYCHHE. Y IENIbHAsI TEIUIOEMKOCTD BEIIECTBA.
KonnuecTBo TEmIoThl IpH TeIIonepeaaye.

[Tonstne 06 aguabatHom mnpouecce. IlepBelii 3akoH TepMoAaMHaMUKU. [IpuMeHeHHe mepBOro 3akoHa TEPMOJIMHAMMKM K m3omnpoueccam. I'paduueckast
MHTepIpeTanus padoTsl rasa.

BTopoii 3akon TepmoannamMuku. HeobpaTuMoCTh TPOLIECCOB B MPUPOJIE.

TennoBble MamuHbL. [[pUHIMIBI 1eHCTBHS TEIUIOBBIX MamuH. [IpeoOpazoBanus sueprun B TemioBbix MammHax. KI1/] Temmooit mamunsl. Lukn KapHo u
ero KII/I. Dxonornyeckue npoodaemMpl TEIIOIHEPTETUKY.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATEIh BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIBHUK, KOHIUIIMOHED.

Hemoncmpayuu

1. VI3MeHeHue BHYTpEHHEN 3HEPruM Telsa MpU COBEPIIEHUH padOoThl: BBUICT MPOOKH M3 OYTHUIKM MOJ IEHCTBHEM CXKaTOro BO3[yXa, HarpeBaHue >Qupa B
JaTYHHOH TpyOKe MyTéM TpeHus (BUICOAEMOHCTpALNs).

2. I3MeHeHne BHYTPEHHEH sHeprun (TeMIiepaTypsl) Tela npu Tersionepeaaye.

3. OnbIT 0 aguadbaTHOMY PaCUIMPEHHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

4. Mopenu napoBoil TypOUHBI, IBUTaTelIs BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut

1. 3mepeHue yaenbHOM TemI0EMKOCTH.

Tema 3. ArperatHblie cOCTOSIHUA BellecTBa. ®a3oBbie Mepexoabl

[TapoobpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCONOTHAS U OTHOCUTENbHAs BIAXKHOCTh Bo3/yxa. HacklleHHbI map. YaenbHas TeroTa
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIEPATYPhl KUMIEHUS OT AABJICHHUS.

Tsépnoe teno. Kpucrannuueckue u amopdHblie Tena. AHM30TPONHs CBOMCTB kpucTayuioB. XKuakue kpucramisl. CoBpeMeHHble MaTepuansl. [lnaBiaenue u
KpUCTaJTu3anus. Y aenabHas Temiora miasienus. Cyomumanus.

YpaBHEHHE TEIIOBOTO OalaHca.

TexHUuyeckue ycTpoHCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP, KaJOPUMETP, TEXHOJIOTUN MOJYyYEHHUS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHCJIE HAHOMAaTE€pPHaJIOB, U HAHOTEXHOJIOTHH.

Hemoncmpayuu

1. CBolicTBa HaCBIIECHHBIX [1aPOB.

2. Kunenue npyu NOHWKEHHOM JIaBJICHUM.

3. CnocoObl U3MEpEHHUs BIaXXHOCTH.



4. HaGmroieHre HarpeBaHus U IJIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

5. JleMOHCTpaIus KpUCTaIOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul

1. I3MepeHre OTHOCUTENbHON BIAXKHOCTH BO3IyXa.

PA3JEJI 4. DJEKTPOAUHAMUKA

Tema 1. DnexkTpocTraTuka

OnekTpuzanusl Tell. DNEKTpUYecKui 3apsaia. JlBa BuAa 2IEKTPUYECKUX 3apsioB. [IpOBOAHMKM, AMAIIEKTPUKU M IOJIYIPOBOJHUKH. 3aKOH COXPAHEHUS
3IEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHblid 3l€KTpUUECKUN 3apsia. DiekTpuueckoe mnose. HanpskxE€HHOCTh 3JeKTpudecKoro mojs. [IpuHumn
CYNEPIIO3UILINH JIEKTPUUYECKUX NosIeH. JIMHuN HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TOJIA.

Pabora cun osnexrpoctatnueckoro mnoss. llorennuman. PasHocTs mnoreHnuanoB. [IpoBOAHMKM M JHMANEKTPUKH B 3JIEKTPOCTATHUECKOM  IIOJIE.
JluanekTpudeckas IpOHULAEMOCTb.

OnexrpoéMkocTh. KoHneHcaTop. DineKTpo€MKOCTh INIOCKOT0 KOHIEHCATOpa. DHEPIusl 3apsKEHHOT0 KOHIEH CaTopa.

TexHUUecKkne yYCTpOWCTBa M MPAKTUYECKOE TPUMEHEHHUE: DJIEKTPOCKOI, DJIEKTPOMETpP, IJIEKTPOCTaTHYeCKas 3alluTa, 3a3eMJICHHE AJIEKTPOIPHOOPOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTEP.

Hemoncmpayuu

1. YCTpOoiCTBO M IPUHIIMIT ICUCTBUS JIEKTPOMETPA.

2. BzaumojencTBre Ha3IEeKTPU30BaHHBIX TE.

3. DIeKTpUUECKOE TOJIE 3apsHKCHHBIX TE.

4. IIpoBOJHUKH B AJIEKTPOCTATUUECKOM ITOJIE.

5. DneKTpocTaTUYecKas 3alluTa.

6. JIUdIEKTPUKH B BJIEKTPOCTATHUECKOM TIOJIE.

7. 3aBUCUMOCTB JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA OT IUIOIAAH IUIACTHH, PACCTOSHUSA MEXY HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOT0 KOHZIEHCATOopa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

1. I3MepeHue 21eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTosIHHBIN 3JIeKTPHYECKUH TOK. ToKH B pa3jJM4YHBIX cpegax

DIIeKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTpHUeckoro Toka. Mcrounuku Toka. Cwta Toka. [IoCTOSTHHBIN TOK.

Hanpsoxenue. 3akon OMa 17151 ydacTka LEenu.

DIIEKTPUYECKOE CONPOTUBIIEHUE. Y ICIBHOE CONPOTUBIIEHNE BelecTBa. [locnenoBarenpHoe, napamiebHOE, CMENIAHHOE COEMHEHNE TPOBOIHUKOB.

Pa6ota anexTpuueckoro Toka. 3akoH [xoyms—Jlenia. MomHOCTh JIEKTPUYECKOTO TOKA.

OJ1C v BHyTpeHHEEe CONPOTHUBIICHHE UCTOYHMKA TOKA. 3akoH OMa /715l TOJIHOM (3aMKHYTOM) 31ekTprudeckoit nenu. KopoTkoe 3aMmbikaHue.

DNIEKTpOHHAs MPOBOJAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCThH COMPOTUBIICHUS] METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TomympoBoiHuku. COOCTBEHHAS ¥ TPUMECHAS TTPOBOIMMOCTD TTOTYITPOBOIHUKOB. CBoMcTBa p—N-miepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUUYECKUI TOK B paCTBOPaX M pacruiaBax AJIEKTPOJIUTOB. DICKTPOJIUTHUECKAS TUCCOIIUALINS. DIEKTPOIIHU3.

DnexTpuueckuil ToK B razax. CaMoCTOSATENbHBIN U HECAaMOCTOATENbHbIN pa3psaa. Monnus. [1nasma.

TexHuueckue ycTpolcTBa M IPAKTUYECKOE IPUMEHEHHE: aMIepMETpP, BOJBTMETP, PEOCTAT, HMCTOYHUKHU TOKA, B3JIEKTPOHArpEeBaTENIbHBIE IPUOOPHL,
AJIEKTPOOCBETUTENBHBIE IIPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH MO, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYIIPOBOIHUKOBBIN U0/, TaJIbBAaHHUKA.

Jemoncmpayuu

1. VI3amepeHue cuiibl TOKa U HAIPSKEHUSL.

2. 3aBUCHMOCTb CONPOTUBJICHUS IMIUHAPUIECKUX TPOBOAHUKOB OT JJIMHBI, MIOIIAIU TONIEPEYHOr0 CEYCHHs U MaTepHara.

3. CMemianHoe COeTMHEHNE POBOTHUKOB.

4. ITpsimoe nzmepenue IJIC. KopoTkoe 3aMblkaHne TaTbBaHUYECKOTO FJIEMEHTA U OLIEHKAa BHYTPEHHET'0 COMPOTUBIICHUSI.

5. 3aBHCUMOCTb COIIPOTUBJIEHHS METAJNIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB 3JIEKTPOIUTOB.

7. UckpoBOii pa3psa U IPOBOAUMOCTb BO3yXa.

8. OIHOCTOPOHHSISI TPOBOJUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul

1. 3y4yeHne CMEIIaHHOTO COSIMHEHHS PE3UCTOPOB.

2. Usmepenne D/IC ucToOUHMKA TOKA U €T0 BHYTPEHHETO COMPOTUBIICHHUS.

3. HaGmroieHue 351eKTponmsa.

MEXIPEIMETHBIE CBA3U

Nsyuenue kypca usuku 6a30Boro ypoBHs B 10 Ki1acce OCyIIECTBIISIETCS C YUETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€H ¢ KypCcaMHU MaT€MaTHKH,
OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mestcnpeomemnvle NOHAMUA, C6A3AHHBIE C U3YUEHUEM MEMO0008 HAYYHO20 NO3HAHUA: SBICHHWE, Hay4HbIH (akT, rumoresa, puU3NUecKas BEIHUYMHA,
3aKOH, TeOpHsl, HAOII0AeHNE, SKCIIEPUMEHT, MOJETUPOBAHKE, MOJIeNb, U3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMbl YpaBHEHMI; JnHeHas ¢yHKUus, napaboia, Tunepoosa, uxX rpauku U CBOWCTBA; TPUTOHOMETpUUYECKHE (YHKIIMU:
CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC; OCHOBHOE TPUTOHOMETPHUECKOE TOXAECTBO; BEKTOPHI M MX MPOEKIIMU Ha OCH KOOPAUHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexaHudyeckoe IBUKEHUHE B JKUBOW mpupozae, AU(Py3us, ocMoOC, TEIUNIOOOMEH KHMBBIX OPraHM3MOB (BUABI TEIUIONEpEeNayH, TelIOBOe
paBHOBECHE), SJIEKTPUUECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumusn: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAST Macca, TEIUIOBBIE CBOMCTBA TBEPMBIX TEJ, KUIKOCTEH
Y Ta30B, YJIEKTPUYECKHE CBOMCTBA METAIUIOB, AIEKTPOIUTHYECKAS TUCCOIMAIINS, TATbBAHUKA.

T'eozpaghus: BaxxHOCTH BO3/TyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusn: peoOpa3oBaHue IBMKCHUH C MCIIOIB30BAaHHEM MEXaHWU3MOB, YUET TPEHHUS B TEXHHKE, IMOANINITHUKH, UCTIONb30BAaHUE 3aKOHA COXPAHEHUS
UMIIyJbca B TEXHHUKE (pakeTa, BOAOMET M T.I.), JABUraTellb BHYTPEHHEIO CrOpaHus, MapoBas TypOuHa, ObITOBOW XOJNOJWJIBHUK, KOHAWIIMOHEP, TEXHOJOTHH



MOJIyYEHHUSI COBPEMEHHBIX MAaTepUalioB, B TOM YHCIIE HAHOMATEpUAlIOB, U HAHOTEXHOJIOTMH, BJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYHHBIN MPUHTEP, dIEKTPOHArpPEeBATEIbHbIE TIPUOOPHI, IMEKTPOOCBETUTENbHbBIE TPUOOPHI, TaJIbBAHUKA.

11 KUIIACC
PA3JIEJI 4. JIEKTPOANHAMMUKA
Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS UHIAYKIMS
[TocTositHHBIE MarHUTHI. B3aumonelcTBre NOCTOSHHBIX MarHUuTOB. MarHuTHoe mnoJjie. BekTop MarHuTHOM MHAYKIMH. [IpMHIMI Cyneprio3uiuu MarHuTHBIX
nosieit. JIunum MarauTHOM MHAYKUMK. KapTuHa TMHUNA MarHUTHOM MHAYKLMH I10JIS1 HOCTOSHHBIX MarHUTOB.
MaruutHoe 1oJie MPOBOJHMKA C TOKOM. KapThHa JNMHMN MHAYKIMHA MAarHUTHOTO IOJIA JJIMHHOTO IPSMOIO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJ-HUKA, KaTyIIKKU ¢ TOKOM. OnbIT Opcrena. BzaumozeicTsie NpoOBOJHUKOB C TOKOM.
Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.
Cuna JlopeHnua, e€ Moaynb U HanpasiieHUe. [[BuxkeHNe 3apsyKEHHON YacTULIbI B OJTHOPOIHOM MarHuTHOM roiie. Pabora cuiel Jlopenna.
SBnenue anekTpoMaruuTHOM HHAYKIMH. [1oTok BekTOpa MarHuTHOW MHAYKIMU. DJIC uHAYKIMK. 3aKOH 3JIEKTPOMAarHUTHOW uHAYKUnu Papanes.
Buxpesoe anexrpuueckoe nose. 3[1C MHAYKUNN B IPOBOJAHUKE, IBUKYLIEMCS IOCTYIATENbHO B OAHOPOJHOM MarHUTHOM IOJIE.
[IpaBuiio Jlenna.
NuaykruBHOCTh. SBNeHue camonHaykuuu. 91C caMOMHAYKIINH.
OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.
DNEKTPOMAarHuTHOE IO0JIE.
TexHuueckue ycTpolcTBa M IPAKTUYECKOE INPUMEHEHME: INOCTOSHHBIE MAarHUTHI, JJIEKTPOMAarHMTHI, 3JIEKTPOABUIaTENb, YCKOPHUTEIN 3JIEMEHTapHBIX
YacTHUll, UHAYKLINOHHAS 11€Yb.
Hemoncmpayuu
. OnbIT Dpcrena.
. OTKIIOHEHHE AIIEKTPOHHOI'O ITyYKa MarHUTHBIM TOJIEM.
. JINHUM MHIYKIMY MarHUTHOTO MOJIS.
. B3anmopencTere 1ByX NPOBOAHUKOB C TOKOM.
. Cuna Amnepa.
. Jenicteue cumel JIopeHIa Ha HOHBI DJIEKTPOJIUTA.
. SIBJIeHNE DIIEKTPOMArHUTHON MHAYKLIHH.

0 N L W

. [IpaBuiio Jlenna.

9. 3aBucumocts DJIC HHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MTOTOKA.
10. SIBnenne caMOMHTYKIIUH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomot

1. U3yueHrne MarHuTHOTO MOJI KATYIIKH C TOKOM.

2. UccnenoBanue ASMCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.



3. UccnenoBanue siBJICHUS 3JIEKTPOMAarHUTHOM MHTYKIIUH.
Paznen S. KOJIEBAHUSA U BOJIHbBI
Tema 1. Mexanu4ecKue U 3JIEKTPOMArHUTHbIE KoJIeOaHUsI
Konebarenpnas cucrema. CBoOonHbIe MexaHWuUeckue koneOanus. ['apmonnmyeckue kosebanus. llepmon, wacrora, ammuuTyaa u (aza KoneOaHM.
[TpyxuHHBINA MasTHUK. MaTeMaTu4ecKuii MasITHUK. Y paBHEHHE FapMOHUYECKUX KojeOanuii. [IpeBpaiienre s3Hepruu npu rapMOHUYECKUX KOJICOaHUX.
Konebarenbupiit kouTyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KoJeOaHUS B HICAIHLHOM KOJeOATeNIbHOM KOHTYpEe. AHAIOTHUS MEXIY MEXaHHUYECKUMH U
3JIEKTPOMarHuTHbIMH KosebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UI€ATbHOM KOJe0aTeIbHOM KOHTYpE.
[IpencraBienue o 3aTyxarolmux KojaeOaHusIX. BoiHyk/1eHHbIE MeXaHUueckue Konebanus. PezoHanc. BeiHyX/1eHHbIE 2JIEKTPOMAarHUTHbIE KOJIEOAHNUS.
[lepemenHnbiii TOK. CUHYCOMJANbHBIM IMEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOrO0 TOKA. AMIUIMTYJIHOE M JCHCTBYIOLIEE 3HAYEHUE CHJIBI TOKa M
HaNpsKEHHUS.
Tpancdopmarop. IIpomsBoacTBo, mepenaya ¥ MOTPEOICHUE AIIEKTPHUECKOW SHEPTrUM. DKOJIOTUYECKHE PHUCKH MpPU TPOU3BOJCTBE DICKTPOIHEPTHH.
KynbTypa ncnosib30Banus 3JI€KTPO3HEPTUU B [TOBCEIHEBHOM JKHU3HH.
TexHuuyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: AIEKTPUIECKUI 3BOHOK, TEHEpATOp MEPEMEHHOT0 TOKA, JIMHUHU AJIEKTpoIiepeaay.
Hemoncmpayuu
HccnenoBanue napameTpoB KojaeOaTeabHONU CUCTEMBI (IPYKUHHBIM WIM MaTeMaTHUECKUI MasTHUK).
. Habnronenue 3atyxatoninx KoneOaHuil.
. UccnenoBanue CBOWCTB BBIHYKACHHBIX KOJICOaHUI.
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4. HabmoneHue pe3oHaHca.

5. CBOOOHBIE STIEKTPOMArHUTHBIE KOJICOaHUSI.

6. OcunutorpaMMsI (3aBUCHMOCTH CHITBI TOKA W HANIPSDKEHUS OT BPEMEHH) JIJIS 9JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

7. Pe3oHaHC MpH MMOCIEI0BATEIHFHOM COSTMHEHUH PE3UCTOPA, KATYIIKHA MHIYKTUBHOCTH U KOHJICHCATOPA.

8. Mozienb TMHUAYN DIIEKTPOTIEPEIauH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomoi

1. UccnenoBanue 3aBUCUMOCTH IIepUoOJia MaJIbIX KoeOaHU| Tpy3a Ha HUTHU OT JUIMHBI HUTH U MacChl Ipy3a.

2. VlccnenoBaHue MEpEeMEHHOr0 TOKa B LIEMH U3 MOCIEI0BATEIbHO COeIMHEHHBIX KOHIEHCATOPa, KAaTYILIKU U PE3UCTOPA.

Tema 2. MexaHu4ecKue H 3JICKTPOMAarHUTHbIE BOJTHbBI

MexaHnuueckue BOJIHBI, ycioBusi pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHHs W JUIMHA BOJHBL. [lomepeyHble W MpOJOJIbHBIE BOJHBI.
WnTtepdepennus u nudpakuns MeXaHUUECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHUS M3JIy4EHUs JIEKTPOMArHUTHBIX BOJH. B3ammuas opueHTtanus BekTopoB [E, [1B, v B 3/1eKTpOMarHuTHON BOJIHE.
CBoiicTBa dJIEKTPOMArHUTHBIX BOJH: OTpa)KeHUE, MIPEIIOMIICHHE, TToysIpu3anus, audpaxis, naTepdepeHus. CKOpoCTh AIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpiMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMTIBI PaIHOCBA3U U TeNEeBUACHU. Pagnonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHHE OKPYKAIOLIEH CPEeIbl.



TexHu4eckue yCcTpONCTBAa M NMPAKTUYECKOE NMPUMEHEHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI, YJIbTPa3BYKOBas IMAarHOCTHKAa B TEXHUKE M MEIWILIMHE, paaap,
paguonpuéMHUK, TEIEBU30D, aHTeHHA, TeaedoH, CBU-nieun.

Jemoncmpayuu

1. O6pazoBanue U pacnpoCTpaHEHUE MOMEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

2. KoneOmromieecst TeJIO Kak HCTOYHUK 3BYKA.

3. Habnroienue oTpakeHus ¥ MPeoMIICHNSI MEXaHUYECKUX BOJIH.

4. Habmonenune natepdepeHiny u qudpakiini MEXaHHYECKUX BOJIH.

5. 3BYKOBOM pe30HAHC.

6. HabmioneHue cBsi3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTY/I0M U 4aCTOTOM KoJeOaHUH.

7. UccrnenoBanue CBOMCTB 2JIEKTPOMAarHUTHBIX BOJH: OTpaskeHUE, MPEIOMIICHHE, oNspu3aius, 1udpaxius, HHTephepeHIIns.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsMoanHetHOE pacipOCTpaHEHUE CBETa B OAHOPOIHOM cpefie. JIyd cBeTa. TodeuHblid HCTOUHHK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus ceta. [locTpoeHne n300pakeHnii B INIOCKOM 3€pKalie.

[Ipenomnenne cBera. 3akOHBI IPEIOMIIEHUS cBeTa. AOCONIOTHBIN MTOKa3arTenb npenomieHus. [lonHoe BHyTpeHHee oTpaxeHnue. [IpenenbHplil yros nojaHoro
BHYTPEHHETO OTPAKEHUS.

JHucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro ceera. LIBer.

Cobupatonue u pacceuBaromye aUH3bI. ToHKas nuH3a. DOKYCHOE PACCTOSIHHME M ONTHYecKas cuila TOHKOM swmH3bl. [locTpoenue wu3o0paxkeHUil B
COOMpAIOIIMX U PacCeHBAIOIIUX JUH3aX. POpMyia TOHKOH JUH3bL. Y BEJTHMUEHHE, 1aBaeMOe JIMH3O0M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

Bonnosas ontuka. UaTepdepenius cera. KorepeHTHblE HICTOUHUKH. Y CJI0BUS HAOMIOAEHN MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHOMN KapTHHE
OT JIBYX CMH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxkus cserta. JudpaknuoHHas peméTka. YciioBue HAOMIOJEHUS TJaBHBIX MaKCUMyMOB IIpH MaJ€HUUM MOHOXpPOMATUYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHUYECKHE YCTPONUCTBA U MPAKTHUECKOE IPUMEHEHHUE: OUKH, Tyma, (oToanmnapar, IpoeKIMOHHBINA anmapar, MUKPOCKOII, TEIECKOI, BOIOKOHHAs OTTHKA,
T paKIMOHHAs PEMIETKA, TOISPOU.

Hemoncmpayuu

1.I[IpssmonuHeitHOE pacripocTpaHeHHe, OTpaKeHHEe U IpeaoMiieHre ceeta. OnTudeckue mpruoopsl.

2.1TonHOE BHYTpEeHHEE OTpakeHne. Mojenp CBeTOBOIA.

3.UccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

4. Mopenu MUKPOCKOIIa, TEJIECKOIa.

5.HaGnronenue nntepdepeHum cBeta.

6.Habmronenue nudpakuuu ceera.

7.Ha0nroenue qUuCTiepcuu CBETA.



8.IlonmydyeHue crekTpa ¢ MOMOUIBIO TPU3MBI.

9.IlonmydeHue crieKTpa ¢ MOMOIIbIO TU(GPAKIIMOHHON PEIIETKH.

10.HabmroneHue mosipu3amnuy CBeTa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul

1. 3mepeHnue nokasaresns IpeJoMIIEHUs CTEKIIA.

2. UccrnienoBanue CBOMCTB M300pakeHUN B JIMH3AX.

3. HaGnronenue aucnepcuu cBeTa.

PA3JIEJI 6. OCHOBBI CHEIIUAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

['paHuLIBl TPUMEHUMOCTH KJIacCUYECKOM MexaHukH. [locTynarel cnenuanbHOM TEOPUM OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTH MOJYJSI CKOPOCTU CBETA B
BAaKyyMe, IPUHLMUIT OTHOCUTEIbHOCTH DWUH-IITEIHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aME/JIECHUE BPEMEHU U COKPALLIEHUE JITUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

PA3JEJ 7. KBAHTOBAS ®U3UKA

Tema 1. J1eMeHTbI KBAHTOBOI ONTHKH

®oronsl. Dopmyrna [1nanka cBs3u sHeprun GOTOHA C €0 YaCTOTOW. DHEPTUs U UMIYJIbC POTOHA.

Otkpeitue u uccinenoanue Gotodrdpdekra. Ombitel A. I'. CtoneroBa. 3akonbl dororddekra. YpaBHenue DitHmreitHa 1 dotorddekra. «KpacHas
rpanuna» Gotorddexra.

Hasnenue ceera. Onbite [1. H. JIeGenena.

XHUMHUYECKOE IECTBHUE CBETA.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: (POTOINEMEHT, (OTOAATUUK, COJTHEUHAas OaTapesi, CBETOANO/.

Hemoncmpayuu

1. ®otoaddekT Ha YCTaHOBKE C IMHKOBOH MJIACTHHOM.

2. UccnenoBaHue 3aKOHOB BHEIIHEro Gporoapdexra.

3. Ceeronuon.

4. Conneynas 6arapesl.

Tema 2. CTtpoenue atoma

Monens aroma Tomcona. OnbiTel Pesepdopaa mo paccesnuto [I-gactun. [lmanerapras monaens aroma. [loctynmatel Bopa. M3iydenue u moriomnieHne
(OTOHOB MpU NEPEXo/Ie aToMa C OJHOT0 YPOBHS SHEPTUU Ha Apyroil. Bunel criektpoB. CiekTp ypoBHEH 3HEPTUU aTOMa BOAOPO/A.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KopnyckyispHO-BOJIHOBOM Tyaiu3Mm.

CroHTaHHOE U BBIHY)KJIEHHOE HU3JTyuyeHUE.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAIBbHBIN aHau3 (CIIEKTPOCKOM ), JTa3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu

1. Monens oneita Pezepdopaa.



2. OnpeneneHue JIMHBI BOJIHBI JIa3zepa.

3. HaGnronenne nMHEHYAThIX CIIEKTPOB M3TyUCHUSI.

4. Jlazep.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul

1. HaGnronenue auHeRvYaToro CrexkTpa.

Tema 3. ATomMHOe s1ApO

OKCIIEPUMEHTBI, JI0Ka3bIBAIOIIME CIIOKHOCTh CTpoeHus snapa. OTKpbiTHE paanoakTUBHOCTH. OnbiTel Pe3epdopaa mo ompeneneHuro cocraBa
pannoakTUBHOIO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iydeHus. BausHue paguoakTHBHOCTH Ha )KMBbIE OPraHU3MBbI.

OTtkpbITHE TPOTOHA M HeWTpoHa. HykimonHast monens sapa ['eitzendepra—NUlBanenko. 3apsy sapa. MaccoBoe uncio siapa. M30Tomnsl.

Anbda-pacnaa. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydyenue. 3aKoH paliOaKTUBHOIO paclaja.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macch spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepusiii peaktop. TepmosiaepHsiii cuaTe3. [Ipo0IeMbl U IEPCTIEKTUBHI SIEPHOM SHEPTeTUKU. DKOJIOTHUECKUE ACTIEKTHI SACPHON YHEPTETHKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHS U PErUCTPALlUU 3JIEMEHTapHBIX YacTHULL.

dyHnaMeHTaIbHbIE B3auMoAecTBUsA. EquHCTBO (hr3nyeckoit KapTUHBI MUpa.

TexHuueckue ycTpoHcTBa U IPAKTUYECKOE IPUMEHEHHE: T03UMETp, Kamepa BuiibcoHa, siiepHblil peakTop, aToMHast 6oM0a.

Hemoncmpayuu

1. CuéTunK MOHU3HUPYIOIINX YaCTHULL.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi

1. UccnenoBanue TPEeKOB YacTHUI] (110 TOTOBBIM (oTorpadusim).

PA3JIEJ 8. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3IUKHU

Oranel pa3BUTHA acTpoHOMHUH. [IpuKIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bup 38é3nH0r0 HebGa. Co3Be3nus, sipkue 3BE3/Ibl, MJIAHEThI, UX BUAMMOE JBH)KEHUE.

Conneunas cucrema.

Connue. ConHeyHast akTUBHOCTh. Mcrounuk sHeprun CoiHua M 3BE€37. 3BE37bI, UX OCHOBHBIE XapaKTEpPUCTUKH. J[MarpaMMa «CHEKTpaJIbHbIN Kilacc —
CBETHUMOCTbY». 3BE3/Ibl TJIAaBHOM IOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JIs 3BE3J IVIABHOM IOCIIEOBATEIBbHOCTU. BHYTpeHHEE cTpoeHue
3BE371. CoBpeMEHHbIE MIPEJICTABICHUS O MPOUCXOXKIEHUH U 3BoIOIMK CoJHIIA U 3BE3/. DTalbl )KU3HU 3BE3 .

Muneunsiii [Iyte — Hama ['anaktuka. [Tonoxenue u numxenue Connna B ['anaktuke. Tunel ranaktuk. Paguoranaktuku v kBa3apsl. YEpHBIE IBIPHI B sApax
raJlakTHK.

Bcenennas. Pacuiupenne Beenennoit. 3akon Xa60:ma. Pa3oeranue ranaktuk. Teopus bonbiioro B3psiBa. PennkToBoe n3nydeHue.

MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npobiaeMbl aCTpOHOMUH.

Yuenuueckue naonwoenusn



1. HaGmroneHust HEBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAaHMEM KOMIBIOTEPHBIX NPUIOKEHUH Ul ONpEAETIeHUs IOJOXKEHHUS HEOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3a1s1 CEBEPHOIO NOJyIIapHs U IPKUE 3BE3/BI.

2. Habmonenus B Teneckon Jlynsl, manet, Mieunoro [lyru.

OBOBIIAIOIIEE TIOBTOPEHUE

Posib ¢pu3uKK ¥ aCTPOHOMHH B SKOHOMHYECKOH, TEXHOJIOTUYECKOM, COIMANBHON U 3THYECKOH chepax IesTeNbHOCTH YeIOBeKa; pOjb U MECTO (DM3UKH U
aCTPOHOMHHU B COBPEMEHHOW HAayyHOW KapTHHE MHUPA; pOJib (U3NYECKOH Teopuu B (HOPMUPOBAHMM NPEACTABICHUNH O (U3UYECKOM KapTHHE MHpPa, MECTO
¢bu3n4ecKoil KapTHHBI MHUpa B OOIIEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUI O IpUpOIE.

MEXIIPEIMETHBIE CBA3HU

N3yuenue kypca ¢pusnuku 6a3oBoro ypoBHs B 11 kiacce ocyuiecTBisieTcs ¢ y4ETOM COAEPIKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH,
OM0JIOTUH, XMMUH, reorpaduu U TEXHOJIOTUH.

Mestcnpeomemnvle noHaAmMuUA, C6A3AHHbIE C U3YUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SBIICHWE, HAYYHBIA (akT, rUmore3a, (Gu3ndecKkas BEIUYHHA,
3aKOH, TEOpHsl, HAONIOIEHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelieHUe CUCTEMbl YPaBHEHUMN; TPUTOHOMETpUUYECKHE (PYHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC; OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO; BEKTOPBl U UX IMPOEKIMH HAa OCH KOOPJUHAT, CIOXKEHHE BEKTOPOB; IMPOU3BOJAHBIE AJIEMEHTApHbIX (QYHKIUN; NPU3HAKU MOJO0US TPEYroJIbHUKOB,
oIpeJiesIeHUe MIIOLIAIU MIIOCKUX GUryp u o0bEMa Tel.

Buonozua: snekrpuueckue sSBICHUS B )KUBOH Ipupoje, KojeOaTeabHble IBU)KEHUS B )KUBOM MpUpPOE, ONTUYECKHE SIBICHUS B )KUBOM NpUpoje, AeiicTBue
paZvalliy Ha JKUBbIE OPTaHU3MBI.

Xumun: CTpOCHUE aTOMOB M MOJIEKYJ, KPHUCTANINUYECKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHMs KPUCTAIIIMUYECKON PEIETKH, CIIEKTPaIbH bl
aHaJIN3.

T'eozpaghusa: maruuTHBIE MOJIIOCA 3€MIIH, 3aJI€KU MAarHUTHBIX pyA, GOTOCHEMKA 3eMHOI MOBEPXHOCTH, MTPEICKa3aHUe 3eMIIETPSCEHUI.

Texnonocua: IMHUM DIEKTPONEpENad, T€HEpaTOp NEPEMEHHOIO TOKa, JJIEKTPOABUIATeNlb, MHAYKLIMOHHASA II€4b, pajap, paAvoONpUEMHHK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-neusb, mpoeKIIMOHHBIN arapaT, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapest

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IIPEJMETA «®PU3UKA» HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHMUA (0a30BbIii YPOBEHbD)

OcBoecHue yqe6Hor0 npeamMeTa «Du3uKa» Ha YPOBHE CPpCAHLCTO O6IJ_ICFO O6pa30BaHI/IH (633OBBIﬁ ypOBCHB) JOJIKHO obecneunBaTh AOCTHIKCHUC CIICAYIOIUX
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPCIMCTHBIX O6p8.30BaTCJ'IBHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

I'pasicoanckoe eocnumanue:

L4 C(I)OpMI/IpOBaHHOCTB Fan(I[aHCKOﬁ IIO3UIITHNH 06yqa101uer0051 KaK aKTUBHOI'O 1 OTBETCTBCHHOI'O 4JICHA pOCCHﬁCKOFO 06IJ_ICCTBa;
¢ [PHUHATHC TPAAUITUOHHBIX 06H.[€‘I€JIOB€‘-I€CKI/IX FYMaHUCTHYCCKUX U NICMOKPATUUCCKUX I.IGHHOCTGfI;



® TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B HMHTEpECaxX IpakJaHCKOro OOIIeCTBa, y4yaCTBOBAaTh B CAaMOYNpPABJICHHWU B IIKOJIE M JETCKO-
IOHOIIECKUX OpraHU3alusiX;
® yMEHHE B3aMMOJAEHCTBOBATh C COLIMAIBLHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C UX (YHKUUSAMHU U Ha3HAUCHHEM;
® TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM JECATEIBHOCTH.
Ilampuomuueckoe 6ocnumanue:
e c(hOPMHUPOBAHHOCTD POCCHICKOMN IPayKAaHCKOM HACHTUYHOCTH, TATPUOTU3MA;
® [[EHHOCTHOE OTHOIICHHUE K TOCYIapCTBEHHBIM CUMBOJIAM; JTOCTHKEHHUSM POCCUUCKUX YUEHBIX B 007aCTH (PU3UKU M TEXHUKE.
/lyxoeno-npascmeennoe 60cnumanue:
e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOIO TIOBEICHHUS;
e CHOCOOHOCTh OLEHMBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM
4uCIIe B I€ATEIbHOCTH YUEHOTO;
® OCO3HaHME JMYHOIO BKJIA/a B [IOCTPOEHUE YCTONYHUBOIO OyyILIETO.
Icmemuueckoe 6ochumanue:
® BCTETHUYECKOE OTHOIIECHUE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYIIETO (PU3NUECKON HAyKe.
Tpyooeoe socnumanue:
® [UHTEepeC K pa3iu4HbIM chepaMm NpodecCHOHANIbHOM NeATeNbHOCTH, B TOM YHCIE CBA3aHHBIM C (PU3MKOW M TEXHUKOW, yMEHHE COBEpLIATh
0CO3HaHHBII BBIOOP OyayIel nmpodeccuu U peaar30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IaHBI;
® TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO U CAMOOOPA30BaHMIO B 001aCTH (PU3UKU HA IPOTSHKEHUH BCEH JKU3HU.
JKonozuueckoe 6ocnumanue:
e c(HOPMHPOBAHHOCTb HKOJOTHUECKON KYJIBTYPhl, OCO3HAHKE TT100aIbHOIO XapaKTepa dKOJIOTHYECKUX NTPOo0IIEM;
e [UIAHUPOBAHHE U OCYLIECTBICHHUE ACHCTBUI B OKPYKAIOLIEH CpeJie HA OCHOBE 3HAHUS 1€ yCTOMUMBOrO pa3BUTHSI YEJIOBEUECTBA;
® pacuIMpEeHHE OMbITA ACATEIbHOCTH HKOJOTMUECKON HAMpPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHU 10 QU3HKe.
Ilennocmu nayunozo nosnanus:
e c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKON HAyKH;
® 0CO3HaHHE LEHHOCTH HAY4YHOM JIesTeIbHOCTH, TOTOBHOCTh B IpoOLECCe M3yueHHs] (DU3MKH OCYIIECTBIIATh MPOEKTHYIO U HUCCIENI0BATEIbCKYIO
JESATEIBHOCTh MHINBUYyaJIbHO U B IPYIIIIE.
B mnpouecce AOCTHXKEHUS JHMYHOCTHBIX PpE3yJbTaTOB OCBOEHHUS IPOrpaMMBbl cpenHero oOmiero oOpa3oBaHus 1O (U3MKE Yy O0OydarolMXCs
COBEpIICHCTBYETCS 3MOIMOHATILHBIA HHTEIJIEKT, MPEANoIaralouuil cCQOpMUPOBAHHOCTD:
®  Ccamoco3nanus, BKIIOYAIOIIEr0 CHOCOOHOCTh IOHMMAaTh CBOE S3MOIMOHAIBHOE COCTOSHHE, BMJCTh HAlpaBJICHUS pPa3BUTHUA COOCTBEHHOMH
HMOIMOHAIBHOM c(epbl, ObITh YBEpEHHBIM B ce0e€;

® camopez2yiupoeaHus, BKIOYAKIETO CAMOKOHTPOJIb, YMCHHUEC IMPUHUMATE OTBETCTBCHHOCTH 3a CBOE IIOBCJICHHC, CIIOCOOHOCTD aalITUPOBATHECA K
SMOIHNOHAJIIBHBIM U3MEHCHUAM U IIPOSABIIATH FI/I6KOCTB, OLITH OTKPBITHIM HOBOMY,

L4 8Hymp€HH€lZ momueayuu, BKJIIOYAIOIIEH CTPEMJICHHUC K NOCTHUIKCHUIO LICJIU U YCIICXY, OITUMHU3M, HTHUIIUATUBHOCTH, YMCHUC HCﬁCTBOBaTL, nucxonsa
N3 CBOUX BOSMO)KHOCTeﬁ;

® omnamuu, BKJ'IIO‘IaIOHleﬁ CIOCOOHOCTH MOHUMATh SMOIHNOHAJIIBHOC COCTOAHUC APYTUX, YHUTBIBATH €TI0 IIPU OCYHICCTBICHUHN O6H.[CHI/I$I, CITOCOOHOCTH
K COYYBCTBHIO U COIICPECIKNBAHUIO,



COYUATLHBIX HABLIKOG, BKIIOYAIOUINX CIIOCOOHOCTH BBHICTPAUBATh OTHOIICHUS C JPYTUMH JIIOJbMH, 3200TUTHCS, IPOSBIATE HHTEPEC U pa3pelaTh
KOH(JIUKTBI.

METANPEIMETHBIE PE3YJIBTATHI

yHHBepcaJILHLIe NMo3HABAaTeJbHBIE JelicTBHUS

Ba3zoevie nozuueckue oeiicmeun:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIU3UPOBAThH MIPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEeIIATh LENH JeSTeIbHOCTH, 3a/JaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3palaThIBaTh IJIaH PEHICHUs MPOOIEMbI C YIETOM aHATN3a UMEIOUINXCS MaTepUaIbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B J€SITELHOCTD, OLICHUBATh COOTBETCTBUE PE3Y/IbTATOB IEJISIM, OLICHUBATh PUCKU TOCTEACTBUNA NEATEILHOCTH;
KOOPJMHHUPOBATH U BBITIOIHATH pa0OTy B YCIOBUAX PEATbHOT0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3zoevie uccneoosamenvckue oeicmeus:

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MMOHATUSMHU M METOAaMU (PU3NIECKOI HAYKH;

BJIAJICTh HAaBBIKAMH y4YeOHO-HCCIIEOBATENILCKOM ¥ TPOCKTHOM JEATENbHOCTH B 007acTH (DU3HMKH;, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/I0B pelIeHus 3a/1a4 (PU3HMUECKOro CoAepKaHUs, IPUMEHEHHUIO Pa3IMUHbIX METO0B [TO3HAHUS;

BJIQ/IETh BUAAMH JESITEIbHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro MHTEpPIpETalnu, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHbBIX y4EOHBIX
CUTYallUsX, B TOM YHCJIE [IPH CO3/IaHUHU Y4eOHBIX IPOEKTOB B 001aCTH (PU3UKHY;

BBISBJISIT NIPUYHMHHO-CIIEACTBEHHBIE CBA3M W aKTyalM3MpOBaTh 3aJady, BBIABUIATbH THIOTE3y €€ pEIICHMs, HaXOAWTb apryMeHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh IIApaMETPbl U KPUTEPUH PELLICHUS;

AQHAIN3UPOBATh MOJYYEHHBIE B XOJ€ PEUICHMs 33/a4d pe3yibTaTbl, KPUTUYECKU OLIEHMBATh WX JIOCTOBEPHOCTh, IPOrHOZMPOBATh MU3MEHEHHE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEeIbHON AEATEIBHOCTH, B TOM YHCIIE NIPH U3YUYEeHUH (PU3MKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

YMEThb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASATEILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIE MJIEW, Mpe/jlaraTh OpUTHHAJIbHbIE TMOAXOIbl U PEUICHMS; CTaBUTh NPOOJEMbl M 3aJaud, JOMYCKalollue ajlbTepHATHUBHBIC
peleHusl.

Paboma c unghopmayueii:

BJIa/IETh HABBIKAMU TOJy4YeHHs] MH(POpMalUUU (U3UYECKOTO COJIEp’KaHUSI U3 MCTOYHMKOB Pa3HBIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBISThH IMOMCK,
aHaJIN3, CUCTEMATH3ALUI0 U MHTEPIPETALMI0 HHPOPMAIIUU Pa3InYHbIX BUJIOB U (JOPM MPECTABICHUS;
OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;



UCMOJIb30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHMM B pPEIICHMM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpPraHU3alMOHHBIX 3aJad C coOJIofIeHuEM TPeOOBAaHUN SPrOHOMHKH, TEXHHUKH OE€30MaCHOCTH, TMTHEHBI, PecypcocOepeXeHusi, MpaBOBBIX H
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3MYECKOTO COJEp)KaHHUs B pa3iMyHbIX (opmarax ¢ y4y€ToM HazHAuyeHUs WH(GOpPMAIMK U LEJICBOW ayIUTOPHH, BBHIOMpAs
ONTUMAIIbHYIO (POPMY MIPECTABICHHS U BU3YATU3ALHH. .

yHHBepcaJILHLIe KOMMYHUKATUBHBIC JelcTBHA

Obwenue:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;
pPa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

Coemecmuasn 0esasmenbHoCmb.

IOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON paOOTHI;

BbIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JI€HCTBUI C yU€TOM OOIMX HHTEPECOB U BOZMOXKHOCTEH KaXKJI0T0 WICHA KOJIJICKTHBA,

IIPUHUMATH LEJIH COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JECHUCTBUA IO €€ JOCTH)KEHHIO: COCTABJIATH IIJIaH JNEHCTBUH,
pacrpenesaTh pojid ¢ yu€TOM MHEHUH Y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaTbl COBMECTHOM padoThI;

OLICHMBATh KAU€CTBO CBOET0 BKJIaJa U KaXKJOr0 yYaCTHUKA KOMaH/Abl B OOIIMI pe3yabTaT 0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEH C ITO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh O3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3JIMYHBIX CUTYALUSIX, IPOSIBISTH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

y}lHBepcaJIbHLIe PEryJIsiTUBHBLIC aelcTBUA

Camoopzanmauu}l:

CaMOCTOSITEJIbHO OCYILIECTBIATh IO3HABATENbHYIO JEATEeIbHOCTh B 00JaCTM (U3MKM M aCTPOHOMHH, BBIBJIATH IPOOJIEMBI, CTaBUTh U
dbopMyIupoBaTh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIbHO COCTABIIATH IIJIaH PEIICHUS PAaCUETHBIX U KAUeCTBEHHBIX 3a/1a4, IJIaH BBITOJHEHHS MPAaKTHYECKOH paboThl C y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U NMPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeNIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 32 PELICHHUE;

OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (YOPMUPOBAHUIO M TMPOSIBICHUIO SPYAULIMH B 00JAaCTH (PU3UKU, TOCTOSIHHO MOBBIIIATH CBOM OOpa30BaTENbHBIM M KYJIbTYpPHBIH
YPOBEHB.

Camokonmpono:

J1aBaTh OLEHKY HOBBIM CUTYallWsIM, BHOCUTb KOPPEKTUBBI B I€ATEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HaBbIKAMH I103HABaTEIbHOM pe(IeKCHMM Kak OCO3HAHHS COBEPINAEMBIX JEHCTBUHA M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBAHMI; UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYaIMH, BEIOOpa BEPHOT'O PEIICHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEILIECHUS 110 UX CHIKEHHUIO;



IIPUHUMATh MOTUBBI U apI'yMEHTBI APYIUX IIPU aHAIU3€ PE3YJILTATOB IEATEIBHOCTH.

Ipunamue cedn u opyaux:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTrUX HA OLIHOKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

B npouiecce u3yuenus kypca ¢pusuku 6a3oBoro yposHs B 10 kiacce yueHUK HAydUTCS:

JEMOHCTPHPOBATh HA NMPHUMEpPax pojb U MecTo (U3UKH B (OPMHUPOBAHWU COBPEMEHHON HAyYHON KapTHHBI MHpPa, B Pa3BUTUU COBPEMEHHOM
TEXHUKH U TEXHOJIOTM, B IPAKTUYECKOMN NEATEIIBHOCTH JIOJEH;

YUUTBIBATh I'PAHMIIbI IPUMEHEHUS U3YUEHHBIX (PU3MYECKUX MOJIeNel: MaTepualibHas TOUKa, HHepLHalbHas cucTeMa oTcuéra, abCoM0THO TBEPIOE
TEJI0, UEaTbHbIN ra3; MOJEIN CTPOSHU ra30B, KUIKOCTEH U TBEPBIX T€J, TOUSUHBIN SJEKTPUUECKUH 3apsaa IPU pelieHUH GU3NUECKUX 3a1a4;
pacro3HaBaTh (PU3MUECKUE SIBICHUS (IIPOLECCHI) U OOBSCHATH X Ha OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYJISIPHO-KHUHETHYECKOW TEOPHH CTPOCHHS
BELIECTBA U DJJIEKTPOAUMHAMHMKH: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MABM)KEHHE, CBOOOJHOE IaJieHUE TeJl, JBUYKEHUE I10
OKPYKHOCTH, UHEpLUs, B3auMoJieiicTBue Tei; quddy3us, OpOyHOBCKOE ABHKEHHE, CTPOSHHUE KUJIKOCTEH U TBEPABIX Tell, U3MEHEHHEe 00bEMa Tell
[IpU HarpeBaHUM (OXJIAXAEHHUM), TEIUIOBOE PABHOBECUE, MCIAPEHUE, KOHJCHCALMS, IUIaBJICHUE, KPUCTAUIU3alMsl, KUIIEHUE, BIaXKHOCTh BO3]yXa,
MOBBIIICHNUE JABICHUSA a3a IIPU €ro HarpeBaHWM B 3aKPBITOM COCYJIE, CBSI3b MEXKY IapaMEeTpPaMU COCTOSHMS ra3a B U30MPOLECCaX; dICKTPU3alus
T€JI, B3aUMOJICHCTBHE 3apPsI/I0B, IEKTPUYECKasl TPOBOJIUMOCTD, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUS TOKA;

OIUCBHIBATh MEXAHUYECKOE JIBUKEHUE, MCIIONb3Ys (PU3NUYECKUE BEIMUYMHBI: KOOpJAMHATA, MyTh, MEpeMelIeHHe, CKOPOCTh, YCKOpEHHe, Macca Teda,
CHJIa, MMITyJbC TeNa, KUHETHYecKas HSHeprus, MOTeHLMalbHas JHEPrus, MeXaHudeckas paboTa, MEXaHHWYecKas MOIIHOCTb; NPH OINUCAHUU
MPABWJIBHO TPAKTOBaTh (PU3NYECKUIN CMBICI MCIIONb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €IMHHULBI, HAXOIUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO
(u3uUEeCKyI0 BEIMUMHY C IPYTHMMH BEJTHYMHAMHY,;

ONMCHIBATh U3yYEHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIIOBBIE SIBJICHMS, UCIOIB3YS (PU3NUYECKHE BEIMUMHBI: JaBJICHUE ra3a, TEMIEpaTypa, CpeaHss
KMHETUYECKask DHEPrUs Xa0TUYECKOTO JABUKECHUSA MOJIEKYJ, CPEAHEKBAAPATUYHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA DHEPI U,
pabora rasza, ko3((PpUIHUEHT MOJIE3HOTr0 AEUCTBUS TEIJIOBOTO ABUTATENS; IPU OMMCAHUN MTPABUIIBHO TPAKTOBATH (PU3NUYECKHUI CMBICI HCIOJIb3YEMBIX
BEJIMYMH, UX 0003HAYCHHS U €TUHHIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BEITMUUHAM;

ONMCHIBATh M3YYEHHBIE DJIEKTPUUYECKHE CBOMCTBA BELIECTBA, 3JIEKTPUUECKHE SIBICHUS (ITPOLECCH) U ANEKTPUUECKYIO0 MPOBOAUMOCTh Pa3IMUHBIX
cpell, UCIONB3YS (PU3NUECKHe BEIMYUHBL: SJIEKTPUUECKUN 3apsil, AEKTPUUIECKOe MoJIe, HANPSKEHHOCTh MOJIs, MOTEHIINAJ, Pa3HOCTh MOTEHIIUAJIOB,
CHJIa TOKA, AJIEKTPUUYECKOEe HaIpsDKEHHe, dJeKTpuueckoe conpotusienue, 3JC, pabora Toka; Ipyu OMUCAHUM MPABUIBHO TPAKTOBAaTh (PU3UUECKUI
CMBICJT UCHOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHMsI U €IUHUIIBI; YKa3bIBaTh (JOPMYIIbI, CBSI3bIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTHMMHU
BEIIMYMHAMU;

aHAIM3UPOBATh (PU3HUECKUE MPOLIECCH U SBJICHUS, UCHOIb3Ys (U3MUECKHE 3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro Tsrotenus, 1, I u 111 3akonbr
HproTOHA, 3aKOH COXpPAaHEHHs MEXAHMYECKOW JHEpPruH, 3aKOH COXPAHEHMS HUMITYJIbCA, MPUHLHI CYNEPHO3ULNN CHJI, IPUHIUI PABHONIPABUS
WHEPLUUAIBbHBIX CUCTEM OTCYETA; MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHUsS BEIIECTBA, I'a30BbIC 3aKOHBI, CBS3b CPEIHEH KUHETHYECKOU
SHEPruH TEIUIOBOIO JABMKEHMS MOJIEKYNI C aOCOJIIOTHOW TeMIepaTypoi, NEepBbIM 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHUS 3JIEKTPUYECKOro



3apsina, 3akoH Kynona, 3akon OMa, 3aKOHBI TIOCJICIOBATEILHOTO H MAPAJUICIBHOIO COSANHEHHUs TPOBOIHUKOB, 3akoH J[xoyns—JleHna; npu 3Tom
pa3nvaTh CIOBECHYIO POPMYIMPOBKY 3aKOHA, €T0 MATEMaTHYECKOE BBIPaXCHHE M YCIIOBHS (TPAHHUIIBI, 00IACTH ) TPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIC NMPUHIIMIIBI ICHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOWMCTB; Pa3inyuaTh YCIOBHS MX OE30MACHOrO MCIOJIb30BAHUS B
MMOBCEAHEBHOM XKU3HU;

BBIMOJIHATH YKCIIEPUMEHTHI IO MCCIICIOBAaHUI0 (U3NYECKUX SBJICHUI M MPOIECCOB C MCITOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIl: IIPU 3TOM
dbopMynupoBaTh MpodieMy/3agady W THIOTE3y Y4eOHOTO IKCIEPUMEHTa; COOMpaTh yCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpYHOBaHUS; MPOBOIUTH
OIBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYIICCTBIISATh MPSIMbIC U KOCBEHHBIC M3MEPEHUSI (PM3MUCCKUX BEIMYHMH; IPU 3TOM BBIOMPATh ONTHMAJIBHBIA CIIOCOO M3MEPEHUS M UCIIOJIb30BATh
MU3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUH;

UCCIIEIOBATh 3aBHCUMOCTH MEXIY (PU3MUECKUMH BEJIMYUHAMHU C MCIIOJIB30BAHHEM IIPSMBIX M3MEPCHUU: MPU 3TOM KOHCTPYHPOBATH yCTaHOBKY,
(bUKCUPOBATh PE3yJIbTATHI MOJYYCHHOH 3aBUCUMOCTH (PH3MYECKUX BEIHMYMH B BUAC TaOMUI] W rpadUKOB, JeiaTh BBIBOJBI IO pe3yJbTaTaM
HCCIIC/IOBAHMS,

coOiroIaTh TpaBUjIa OE30MaCHOTO TPy/Aa MPHU IMPOBEACHUU HCCIICAOBAaHUI B paMKax y4eOHOrO 3KCIIEPHUMEHTA, y4eOHO-HCCIIEI0BaTEIbCKON U
MPOCKTHOM JIEATEIILHOCTH C UCTIOIb30BAHUEM U3MEPHTEIBHBIX YCTPOMCTB U JIAOOPATOPHOTO 00OPYI0BAHUS;

pemaTh pacuéTHBIE 33/1a4M C SBHO 3a/laHHON (U3NYECKON MOAETBIO, HCIONb3Ys (PU3NUECKHE 3aKOHBI M MPHUHIIMIIBL, HA OCHOBE aHAJIM3a yCIOBUS
3aJa4 BHIOUPATh (PU3MUYCCKYIO MOJEIb, BBIICIATh (PU3HMUYCCKUE BEIMYMHBI U (HOPMYJIbI, HEOOXOAUMBIE /sl €€ PELICHUS, POBOIUTh PacYEThl U
OILICHUBATh PEATLHOCTH MOJIyYEHHOTO 3HAYCHUS (PU3UUCCKOM BEITMUUHBI;

pemaTh KadecTBEHHBIC 3a/layd: BBICTPAWBATh JIOTHUECKH HEMPOTHBOPEUYMBYIO IIETIOYKY pPACCYKACHHH C OMOpOW HAa H3y4YCHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (PM3UYECKHUE SBIICHHS,

UCIIOJIB30BaTh MPH PEIICHUU Y4eOHBIX 3a/la4 COBPEMEHHBbIC MH(OPMAIIMOHHBIE TEXHOJOTHH JJISl MMOMCKA, CTPYKTYPHUPOBAHHS, HHTEPIIPETAUN U
NpeJCTaBICHNs y4eOHOW U HAYYHO-TIOMYJISIPHOW WH(POPMAIINH, TOJTYYSHHON U3 Pa3IMYHBIX HCTOYHHKOB; KPUTHUECKU aHAITM3UPOBATH TIOJIYYaeMYHO
MH(pOpMaLINIO;

NPUBOUTEH MPUMEPHI BKJIA/a POCCUHCKUX M 3apyOS)KHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE TPOIIECCOB OKPYKAIOIIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAaHUS MO (PU3MKe B MOBCEAHEBHOM JXKM3HU i obOecrieuyeHHsi 0€30MacHOCTH MpU oOpalieHuH ¢ NnpuOopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUI COXPaHEHHsI 3I0POBbsI U COOJIIOICHUS HOPM KOJIOTHYECKOT0 MIOBEJICHNS B OKpY Kalollel cpese;

paboTarhk B TpyIIe C BHIMOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH, TUIAHUPOBATh pabOTy TPYIIIBI, PAlMOHAIBHO PACTIPENCISITh 00SI3aHHOCTH U
IUIAHUPOBATh JICATCIBHOCTh B HECTAHAAPTHBIX CHUTYallUsX, aJCKBATHO OLEHHMBATh BKJAJ KAXKIOr0 W3 YYaCTHUKOB TpPYIIBI B pPELICHUE
paccMaTpuBaeMoi mpoOIeMBl.

11 KJIACC

B npornecce u3ydyenus kypca ¢pusuku 6a3oBoro ypoBHs B 11 kinacce y4eHUK HAyUUTCS:

JIEMOHCTPHPOBATh Ha MpPUMEpax pojib U MeCTO (PU3MKH B (POPMUPOBAHWUU COBPEMEHHOW HAyYHOW KapTHHBI MHUpPA, B Pa3BUTHU COBPEMEHHOU
TEXHUKH W TEXHOJIOTHH, B MPAKTUYECKOM NEITEIbHOCTH JTFOJIEH, IIEIOCTHOCTh M €IMHCTBO (PU3NYECKON KapTUHBI MHUPA;

YUUTHIBaTh TPAHUIBI TPUMEHEHUSI M3yYEHHBIX (PU3UUYECKUX MOJENeN: TOYSUHBIH AJIEKTPUYECKUIl 3apsi, JTyd CBETa, TOUCYHBIH MCTOYHUK CBETa,
sJIepHas MOJIeTb aTOMa, HYKJIOHHAst MOJIeNTb aTOMHOTO Si/Ipa MpU pelieHul PU3nIecKuX 3a1ad;



pacrio3HaBath (puznueckue sABICHHs (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB AJIEKTPOJMHAMHUKU M KBAaHTOBOW (PU3MKH: B3aMMOACHUCTBHUE
MarHuTOB, 3JIEKTPOMArHWTHas MHIYKIMSA, NEHCTBUE MArHUTHOTO MOJISI HAa MPOBOJHUK C TOKOM M JBWXKYIIMUCS 3apsij, 3JEKTPOMAarHUTHBIC
KoJIeOaHUs U BOJIHBI, IPSIMOJMHENHOE PAaCIpOCTPAHEHUE CBETA, OTPAXEHUE, IpesoMiieHue, UHTepdepeHtus, Iudpakiuus U Mojaspu3anus cBeTa,
nucriepcus cBera; (Gortoanekrpuueckuil 3¢ ekt (horodddexT), cBeToBOe IaBlieHHE, BOSHUKHOBEHHE JIMHEWYATOTO CIEKTpa aToMa BOJOPOAA,
€CTEeCTBEHHAsl U MCKYCCTBEHHAsl PaJJMOAKTUBHOCTb;

OIKCHIBATh M3YyUCHHBIC CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHE, MAarHUTHBIC, ONTHUYECKUE M 3JICKTPOMArHUTHBIC SBJICHUS (TIPOLIECCHI), UCHOIB3YS
(bu3nyeckre BEIMUUHBL: JEKTPUUECKUN 3apsl, CUJIa TOKA, JIEKTPUUYECKOE HAIPSKEHHE, FIEKTPHUUECKOE COIIPOTUBIIEHHE, Pa3HOCTh MOTEHIMAJIOB,
3/1C, paboTa ToKa, MHIYKIKS MAarHUTHOTO TOJIs, cuita Amrnepa, cuia JlopeHa, HHIyKTUBHOCTD KaTyIIKW, SHEPTUS AJIEKTPUIECKOTO U MarHUTHOTO
H0JIeH, MepHOA U YacToTa KoyeOaHU B KOJeOaTeIbHOM KOHTYpE, 3aps/l U CHiIa TOKA B MPOLIECCE TAPMOHUUYECKUX 3JIEKTPOMArHUTHBIX KOJleOaHUH,
¢doKycHOE paccTOsIHHME M ONTHYECKas CHJIa JIMH3BL, TPU ONHCAHWHU IPABHIBHO TPAKTOBATH (PM3MYECKUI CMBICT HCIOJIb3YyEeMBIX BEIHYWH, UX
0003HaueHMsI U €AMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (U3NYECKYIO BEIMUUHY C APYTUMH BETUUYNHAMU;

OIKCHIBATh U3YYEHHbIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIONb3Ys (PU3HUECKUE BEIIMYMHBI: CKOPOCTh IEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETa, DPHEPTUs W UMMYIbC (OTOHA, MEPUOJ MOJypacrana, dHEPrus CBA3M AaTOMHBIX SAep; IPU ONUCAHWM TPABUIBHO TPAKTOBATH
(bu3nUecKuil CMBICI HCII0JIb3YEMbIX BEIMYUH, UX 0003HAUCHMSI U €IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIUYHUHY C
JIPYTUMH BEJTMYMHAMH, BEIYUCISATH 3HAUCHHE (PU3NIECKOIN BETMUNHBL;

aHaJM3UpPOBaTh (hU3MUYECKHe MPOLECChl U SBJIEHUS, UCHOIb3ysd (U3NYECKUE 3aKOHBI U MPUHIMIIBL: 3aKOH 3JEKTPOMArHUTHOW MHIYKIMH, 3aKOH
HOPSAMOJIMHEHHOTO PAaclpOCTPaHEHUsI CBETA, 3aKOHBI OTPA)KEHUS CBETa, 3aKOHbI IIPEJIOMIICHHUS CBeTa; ypaBHeHHe OiHmTelHa i GoTorddexra,
3aKOH COXpPaHEHHS SHEPrHH, 3aKOH COXPAHECHHUS HMITYJIbCA, 3aKOH COXPAHEHHS DJIEKTPUYECKOTO 3apsia, 3aKOH COXPAaHEHHs] MacCOBOTO YHMCIIA,
noctynarsl bopa, 3akoH pasinOaKTUBHOIO pacnaja; Mpu 3TOM Pa3JIM4aTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIpAXKEHUE U
yCJIOBHS (TpaHUIlbI, 00JIACTH) TPUMEHUMOCTH;

OTIpeNieNIATh HalpaBJIeHUe BEKTOPa MHIYKIIMM MarHUTHOTO 1OJI IPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHna;

CTPOUTH M OIMCHIBATh N300pa’keHNe, CO3/1aBaeMOe MIIOCKUM 3€pPKajioM, TOHKOH JIMH30M;

BBINOJIHATH KCIIEPUMEHTHI IO UCCIIE0BAaHUIO (PU3NYECKUX SIBICHUH U MPOIIECCOB C MCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX U3MEPEHUI: IPU 3TOM
dopmynupoBaTh mpoliaeMy/3aady W TUIOTE3Y Y4eOHOro SKCHEPUMEHTa; COOMpPATh YCTAHOBKY M3 HPEJIOKEHHOro OO0OpYHOBaHUS; MPOBOJUTH
OTIBIT U (POPMYITUPOBATH BHIBOJIBI,

OCYILECTBIIATh MPSMbIE U KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIMYMH; IPU 3TOM BBIOMpATh ONTHUMAIbHBIN CIIOCOO M3MEPEHHUs U HCIIOJIb30BaTh
U3BECTHBIC METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCHMOCTH (PM3MUYECKMX BEIMYUH C HMCIIOJIb30BAaHHEM IPSIMBIX M3MEPEHHMU: MPHU STOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3ysbTaThl MOJYYSHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYMH B BUJIE TAOJIHIl U TpaUKOB, JAe7aTh BBIBOJBI 110 pe3yabTaTaM UCCIeI0OBaHUS;
coOuoIaTh TpaBHUiIa O0E30MacHOTO TpyHAa NMPH MPOBEJACHWU HWCCIEAOBAHUI B paMKaxX y4eOHOTO JKCIIEPHMEHTa, y4eOHO-HCCIIE0BATENbCKON U
MIPOCKTHOH JIEATETLHOCTH C UCTIONB30BAaHUEM N3MEPHTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemath pacy€THbIE 3a/1a4M C SBHO 3aJaHHON (PU3UYECKON MOJENbI0, UCHOJb3Yys (PU3MUYECKHe 3aKOHBI U MPUHIMUIIBI; HA OCHOBE aHAIM3a YCIIOBHS
3aa4n BbIOMpATh (PU3MUECKYIO MOJENb, BBIACIATh (PU3NUECKHE BETUYMHBI U (POPMYIIbI, HEOOXOAUMBIE JUIs €€ pelleHus, TPOBOJUTh PacuéTsl U
OIIEHUBATh PEATLHOCTH MOTyYEHHOTO 3HAYCHUS (PH3UUECKON BETHUNHBI;

peliaTh KayeCTBEHHBIE 3aJlaud: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUMBYIO LIEMIOYKY DPACCYKACHUH C OMOpOH Ha H3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;



UCIIOJIb30BaTh MPH PEIICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHH JJISI MMOMCKA, CTPYKTYPHUPOBAHMS, UHTEPIPETALIMH U

npeCcTaBiIeHNs yueOHOM U HAyYHO-TIOMYJISIPHON MH(POPMALINH, TOJIyYeHHON U3 pa3IMYHbIX HCTOYHUKOB; KDUTHYECKH aHAJIM3UPOBATh MOTydaeMyIO

uHpopmaruio;
MIOBCEHEBHOM JKU3HU;

Pa3BUTHC TCXHUKHU U TGXHOHOFI/If/'I;
HCIIOJIB30BAaTh TCOPETUYCCKUC 3HAHUA II0 (1)I/ISI/IKC B IIOBCECIHCB

OOBSICHATH TMPHHLUUIBI JOEHCTBUS MAaIlMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3jinyaTh YCIOBHS HMX OE30MAacCHOTO HCIOJIb30BaHHUS B

NPUBOIUTH MPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOS)KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO MHUPA, B

HOM XW3HM 1Jia oOecrieueHus 0€30MacHOCTH NpH OOpalieHuu ¢ MpudopaMu U

TCXHUYCCKUMHU YCTPOfICTBaMH, IJIs1 COXpaHEHUA 300POBb U CO6J'IIOI[€HI/IH HOPM 3KOJIOTHYECKOI'O ITOBEACHUS B Oprmanmeﬁ cpeac,

paccMaTpuBaeMoii MpoOIeMBbl.

TEMATHYECKOE IINTAHUPOBAHHUE

paboTaTh B TPYIIE C BHIIOJIHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH, INIAHMPOBATh PabOTy TPYMIbI, PAIlMOHAIBHO PacIpenesaTh 005S3aHHOCTH H
IUIAHUPOBATh JACATEIBHOCTh B HECTAaHAAPTHBIX CHUTYallMsX, aJE€KBAaTHO OLICHMBATh BKJIAJ KaXKIOTO W3 YYAaCTHUKOB TPYIIIbI

B pelleHue

10 kmacc (68 yacoB)

Temarudeckuii

OcHoBHOe coJep:kaHue
0J10K, TeMa

OcHoBHbIEe BH/IbI 1eSITeJIbHOCTH YUaluXcs (Ha ypoBHe YueOHbIX JeiicTBH)

Paznen 1. ®uzuka u m

€TOo/Ibl HAYYHOT0 Mo3HaHus (2 )

du3uka U MeTobl
HAY4YHOI'0
no3Hanms (2 4)

®usnka — Hayka o npupoje. Hayunele meroasl
MIO3HAHUS OKPY>KaIOILEro Mupa. Pounb
JKCIIEPUMEHTA W TEOPUH B IPOLECCE IO3HAHUSA
IPUPOJIBL. DKCIEPUMEHT B (PU3HUKE.
MonenupoBanue  (U3MUECKUX  SABJIEHUH U
npoueccoB. Hayunsle rumnotessl. ®dusnueckue
3aKOHBI W TeopuH. ['paHuIBl NPUMEHUMOCTU
¢u3nveckux 3aKoHOB. [IpUHIIUT COOTBETCTBHUSI.
Ponmp u wmecro ¢usukun B GOpMHUPOBAHUU
COBPEMEHHOM Hay4HOU KapTUHBI MHpa,
B IIPAKTHYECKON JIEATEIBbHOCTH JIFOIEH

PaGora B rpymnme mo moAroToBKE KOPOTKUX COOOIIEHHUH O POJIU M MECTe
(GU3MKU B MPAKTUUECKOM JeSITeIbHOCTH JIO/IEH.

OcBoeHHE OCHOBHBIX MNpPUEMOB paboThl ¢ HUPPOBOM Jaboparopuei Mo
¢duznke

Pa3nen 2. Mexanuka (18 u)

Kunematnka (54) | Mexannueckoe  aBuxkeHue. OTHOCHUTEIBHOCTh
MeXaHu4eckoro JBmxkeHus. Cucrema oTcuéra.
Tpaexropus.
[lepemernenue, CcKOpocTh (CpeaHsisl CKOPOCTb,
MI'HOBEHHasl CKOpOCTb) u YCKOpEHUe

[IpoBeneHne >KCIIEPUMEHTA: U3yUYEHHE HEPABHOMEPHOTO JABUKEHUS C LEIBIO
OIIPENEIICHUsI MITHOBEHHON CKOPOCTH; MCCIIEJOBAHHUE COOTHOIIEHUS MEXIY
MyTSIMHU, IPOUIEHHBIMHA TEJIOM 34 IOCJIEA0BATENIbHBIE PABHBIE ITPOMEXKYTKH
BPEMEHM NPU PAaBHOYCKOPEHHOM JBUKEHHMU C HAYAJIILHON CKOPOCTBIO, PaBHOM
HYJII0; U3YYCHHE JBYDKCHMSI IIAPHUKa B B3KOU XKHMIKOCTH.




MaTepUaIbHOM TOYKH, HMX TMPOEKIUH Ha OCHU
cuctembl KoopauHaT. CIIOKEHUE MEepeMelIeHUu U
CJIOKEHUE CKOPOCTEM.

PaBHOMepHOE ¥ PpaBHOYCKOPEHHOE JABH)KECHHUE.
I'paduku  3aBHCUMOCTH  KOOpPAMHAT CKOPOCTH,
YCKOpEHUs, MyTH U TNepeMelIeHHs] MaTepuaibHOU
TOYKHU OT BPCMCHHU.

CBoOoaHoe majaeHHE. YCKOpPEHHE CBOOOJHOTO
najicHus.

Kpuonuneiinoe IBIDKECHHUE. JIBrkeHue
MarepuajibHOM  TOYKHM IO  OKPYKHOCTU  C

MOCTOSIHHOM 10 MOJAYJII0 CKOpPOCTBIO. YTIIOBas
CKOpOCTb, JIMHEHAad ckopocTh. Ilepron u yactora
oOpartenusi. LleHTpocTpeMHUTENEHOE YCKOPEHUE

OObsiCHEHNE OCHOBHBIX TPUHIIMIIOB JEHCTBUSI TEXHUYECKUX YCTPOUCTB,
TaKHUX KaK: CIIHJIOMETP, LIETIHbIE U peMEHHBIE Nepelauu IBUKEHUS; U YCIOBHMA
uX 0€301aCHOTr0 UCIOJL30BaHMS B TTIOBCEIHEBHOM JKU3HH.

Pemennie pacu€THBIX 3a7ad ¢ SBHO 3a/laHHOM (PU3MUECKONH MOJeNblo ¢
UCTIOJIb30BAHUEM OCHOBHBIX (DOPMYJT KHHEMATHKH.

[Toctpoenue u aHanu3 rpauKoOB 3aBUCUMOCTEH KHHEMATHUYECKUX BEIUYUH OT
BPEMEHHU.

Pacno3naBanue (u3nueckux sBIEHUN B y4EOHBIX OIBITAX U OKpY’Karolei
JKU3HU: PABHOMEPHOE M PaBHOYCKOPEHHOE TMPSMOJIUHEHHOE JBUXKEHUE,
CBOOOJHOE Ma/ICHUE Tell, ABMXKEHUE IO OKPYKHOCTH.

Onucanue MeXaHUYECKOIo JABHXKCHHUA C HCIIOJb30BAHUEM (1)I/I3I/I‘-IGCKI/IX
BEJIMYMH: KOOPJUHATA, MyTh, IEpEMEIICHIE, CKOPOCTh, YCKOPEHUE.

PabGora B rpymnmax npu IUIAHWPOBAHMU, NIPOBEACHUM W HUHTEPIIpPETALUU
PE3yNIbTAaTOB OMBITOB M aHAJIHM3€ JOMOJHUTEIbHBIX UCTOYHUKOB MH(DOpMALINH
10 TeMe

Junavuka (7 9)

[Ipunnun ortHocutenbHOCTH ['amunes. IlepBwii
3akoH  Hprorona.  HepuuanbHbIE  CHUCTEMBI
oTCU€Ta.

Macca tena. Cuna. IlpuHiun cynepno3uuuu CHiL.
Bropoii 3akoH HproToHa U118 MarepuanbHOM TOUYKH.
Tperuii 3akoH HproTOHA 1711 MaTepraibHbIX TOYEK.
3akoH BceMUpHOTO TsiroteHus. Cuna THKECTH.
[IepBas kocMHuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl TpeHus (MOKOs, CKOJbXKEHUS,
kauenus). Cwna tpenus. Cyxoe Tpenue. Cuna
TPEHUs CKOJBXKEHUS U CWIa TPEHUS TOKOS.
Ko duunent tpenus.

Cuna CONpOTHBICHUS TPU JIBIDKCHHH Tela B
JKHIKOCTH UJIU rase.

[ToctynarenbHOE W BpalaTeabHOE
a0COIIOTHO TBEPJOTO Tena.

MoMEHT CuiIbl OTHOCHTEIIBHO OCH BpAICHHUS.
[liteuo cumel. YciioBUs paBHOBECUS TBEPAOTO TENa

JIBIOKEHHE

ITpoBeneHue HSKCHEPUMEHTA: HUCCIEIOBAHME 3aBUCHUMOCTH CHJI YIPYTOCTH,
BO3HHUKAIOIIUX B HPY)XHHE U DPE3MHOBOM o0Opasle, oT HX Jedopmanuy;
U3Y4YE€HHUE JIBUKEHUS OpycKa I10 HAaKJIOHHOW IJIOCKOCTH; MCCIEI0BaHUE
YCIIOBUI paBHOBECHs TBEPJOTO TeJa, UMEIOLIETO OCh BPAILICHHS.

OObsicHeHne  0COOEHHOCTEH  pPaBHOMEPHOTO U PaBHOYCKOPEHHOT'O
NPSIMOJIMHEHHOTO  JIBUKEHHUS, CBOOOJHOTO TMAJACHUS TeJ, JBH)KEHUS
10 OKPY’)KHOCTH Ha OCHOBE 3akoHOB HbIOTOHA, 3aKkOoHa BCEMHPHOTO
TATOTEHHUS.

OObsiCHEHHE OCHOBHBIX TPUHIIMIIOB JEHCTBUSI TEXHUYECKUX YCTPOUCTB,
TaKMX KaK MOJIIMITHUKH.

OObsicHEHNE IBUKEHUS NCKYCCTBEHHBIX CITYTHHKOB.

Pemenne pacu€THBIX 3a7ay ¢ SBHO 3a/JaHHOM (pU3MUEeCcKON MOJenbo ¢
MCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB M (DOPMYIT TUHAMUKHU.

Pacnio3znaBanue (u3nueckux sBIEHUN B y4EOHBIX OIBITAX U OKpY’Karolei
JKU3HU: UHEPLIMS, B3aUMOJIECHCTBUE TE.

Ananmu3 (U3NYECKUX TPOIECCOB M SBJICHHHN C HCIOIH30BAHUEM 3aKOHOB U
MPUHIIMIIOB: 3aKoH BcemupHoro Ttsrotenus, |, Il u Il 3akonsr HeioToHa,
MPUHITUATT  CYTIEPIO3UIIMA CHJI, TIPUHITUIT PABHOMPABHOCTH WHEPIHAIBHBIX
CHCTEM OTCYETa

3aKoHbI
COXpaHeHus B
MexaHuke (6 1)

HNmnynbe MarepuanbHOM TOYKHM (Tena), CHCTEMbI
MaTepuajgbHbIX  Touek. MMmynec cuibl U
U3MEHEHHE HUMIyJbca Tejla. 3aKOH COXPaHEHUs
uMnynbca. PeakTuBHOE 1BMXKEHUE.

[IpoBeneHne SKCIEpUMEHTa: H3Yy4YeHHE aOCONIOTHO HEYIPYroro yaapa ¢
MOMOIIBIO JBYX OJMHAKOBBIX HHTSIHBIX MAasTHUKOB; HWCCJIEIOBAHHE CBS3HU
paboThl CHJIBI C M3MEHEHHUEM MEXaHWYEeCKOW HHEPruu Tella Ha MpuMmepe
pacTSKEHUs PE3UHOBOTO KIyTa.




Pabora crisl. MOIIHOCTE CHJIBL.

Kunernueckas »5Heprusi MaTepUaTbHOM TOYKH.
Teopema 06 U3MEHEHNH KMHETHYECKOW YHEPTUU.
[TorenuuanwsHas sHeprus. [lorennuanbuas sneprus
yIIpyro nepopMupoBaHHON MPY>KUHBIL.
[ToTenunanpHas SHEPrus Tena BOJIM3HU
IIOBEPXHOCTU 3€MJIU.

[ToTenunanpHble U HEMOTEHLIUATIbHBIE CUIIbI. CBS3b
paboThl HEMOTEHIMATBHBIX CHJI C HW3MEHEHHEM
MEXaHUYECKON HHEPruu CHUCTeMbl TeJ. 3aKOH
COXPAaHEHUS MEXaHUUECKON SHEPTUH.

Yupyrue u Heyrpyrue CTOIKHOBEHHS

Pemenne pacu€THBIX 3adad ¢ SBHO 3aJaHHON (DU3MYECKOW MOJENBIO C
WCIIOIb30BAHUEM OCHOBHBIX 3aKOHOB M (OpPMYJ JTWHAMHUKH M 3aKOHOB
COXpaHEHHUS.

Pemenne kauecTBEHHBIX 3a7a4 C ONOPOM Ha M3YYCHHBIE B pas3jele
«MexaHHKa» 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NYCCKHUE SBICHUS.

OnucaHue MEXaHWYECKOTO JIBIDKCHHS C MCIOJb30BaHUEM (DU3UYCCKUX
BEJIMYUH: MUMIYJIbC TENa, KUHETUYECKash PHEpPrusi, MOTEHIMaIbHAsl dHEPrus,
MexXaHW4ecKas paboTa, MeXaHW4YEeCKasi MOITHOCTb.

AHamn3 (U3NYECKUX TMPOIECCOB W SBJICHHM C WCIOJIH30BAHUEM 3aKOHA
COXpaHCHHUsI MEXaHUUECKOW SHEPTHH, 3aKOHA COXPaHEHUST UMITYJIbCa.
OObsicHEHHE OCHOBHBIX MPHUHIIMIIOB JICWCTBUS TEXHUYECKUX YCTPOUCTB,
TaKMX Kak: BOJOMET, KONEDP, MPY>KUHHBIHN MHUCTOJIET.

OObsicHEeHUE [BMKCHHS PAKET C OMOpPOM HAa W3ydeHHBbIC (PU3NUICCKUE
BEJIMYMHBI ¥ 3aKOHBI MEXAHHUKH.

Hcnonp3oBaHne mOpu MOATOTOBKE COOOLIEHUH O MPUMEHEHHHM 3aKOHOB
MEXaHUKH COBPEMCHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTUM IS TIOMCKAa,
CTPYKTYpUPOBaAHUS, HWHTEPHPETAllMM MW MPEACTaBICHUS HWH(OpMaIuu,
KPUTHYECKHI aHaIn3 nojay4yaeMol nHhopManuu

Paznen 3. MouiekyJsipaasi pu3nKa ¥ TepMoaHHAMuUKa (24 )

OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOM
Teopun (9 4)

OcHoBHbIE IIOJIOXKEHHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU. BpOyHOBCKOE [BHIKEHHE.
Huddysus. Xapaxrep JBUKCHUS "
B3aUMOJCHMCTBUS  4YacTUIl BewiecTBa. Moaenn
CTPOEHMS Ta30B, JKUIKOCTEM M TBEPIBIX TEl U
OOBSICHEHHE CBOMICTB BEIIECTBA Ha OCHOBE 3THX
Mozeneil. Macca monekyin. Konndectso BemecTsa.
[TocTostnuas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u €€
n3Mepenue. [llkana remneparyp Llenscus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKONH TEOPUH HJI€aTbHOTIO
raza. AGCOIOTHas TemIeparypa Kak Mepa cpeiHei
KMHETUYECKOM JHEpruM TEIJIOBOTO JIBMIKEHUS
yacTull Trasa. [‘a3oBele 3aKkOHBL. YpaBHEHHE
MenneneeBa—Kimaneiipona. 3akon  JlampToHa.
W3ompoueccel B MI€aIbHOM ra3e € IOCTOSHHBIM
KOJINYECTBOM BEIIECTBA. I'paduueckoe
IIpE/ICTaBICHHE U30IPOLECCOB: n30TepMa,

IIpoBeneHne HKCIEpUMEHTA: OINPEAEIEHUE Macchl BO3AyXa B KJIACCHOMU
KOMHAaTe€ Ha OCHOBE M3MEpEHUIl 00bEMa KOMHATHI, AABJICHUS U TEMIIEpaTyphl
BO3/lyXa B HEH; UCCIIEOBAaHUE 3aBUCUMOCTH MEXy NapaMeTpaMHu COCTOSTHUS
pa3pexEHHOTO rasa.

OObsicHEHHE OCHOBHBIX TNPUHIMIIOB JAEHCTBUM TEXHUYECKUX YCTPOMCTB,
TakMX KakK: TepMOMeTp M OapoMeTp; M YCIOBUH uX 0€30macHoro
UCII0JIb30BaHNUs B TOBCEIHEBHOM JKU3HH.

Pacno3znaBanue (u3nueckux sIBIEHUN B Y4YEOHBIX OIBITAX U OKpY’Karolei
KU3HU: T y3Hst, OpOYHOBCKOE JIBUKEHUE.

OnucaHue TEIUIOBBIX SBJICHMHM C HCIONb30BAaHUEM (DU3MUECKUX BEIUYHUH:
JIaBJICHHUE ra3a, TEMIIepaTypa, CPeIHsAs KNHETUYECKasi SHEPIUs Xa0THYECKOTIO
JIBUJKEHHSI MOJIEKYJI, CPEIHEKBAAPATUIHAs CKOPOCTh MOJIEKYJI.

AHann3  (QU3MUECKHMX ~ MPOLECCOB W SBJICHUH  C MCIOJIb30BaHUEM
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOCHHUS BEIECTBA, Ia30BbIX 3aKOHOB,
CBA3M CpEIHEH KUHETMYECKOM HSHEPruu TEIUIOBOTO JBUKEHHS MOJIEKYJ C
abCOIIOTHON TeMIepaTypoi.

Pemenne pacy€THeIX 3a1ad C SBHO 3aJaHHOM (U3NYECKOH MOJENbIO C
HCIIONTh30BaHUEeM OCHOBHBIX mojoxkennd MKT, 3akoHoB u  dopmyn
MOJICKYJISIPHOM (PU3HKH.




M30X0pa, n3obapa.

PabGora B rpymnmax mnpu IUIAHUPOBAHWU, NPOBEACHUMM W WHTEPIIpPETALUU
PE3yNIbTaTOB OMBITOB M aHAJIN3€ JOMOJHUTEIbHBIX UCTOYHUKOB MH(DOpMALNK
10 TeMe

OcHOBBI Tepmonunamuueckass ~ cuctema.  BHyrpennss | IIpoBeneHue — y4eHMUYECKOTO — SKCHEPHMEHTA:  M3MEPEHHME  yIENbHOU

TepMOIMHAMHKH SHEPIus TePMOJANHAMHUYECKONW CUCTEMBI M CIIOCOOBI | TEMJIOEMKOCTHU BEILECTBA.

(10 u) e¢ m3MeHenus. KommuecTBo TeruioTsl u pabora. | OObSCHEHHE OCHOBHBIX MPHHIMIIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB,
BHyTpeHHsAs 3Heprus OJHO-aTOMHOI'O MJCAJbHOIO | TaKMX Kak: JBUIaTellb BHYTPEHHErO CropaHusi, OBITOBOW XOJOAMJIBHUK,
raza. Buapl Teruionepenayd: TEIUIONPOBOAHOCTh, | KOHIUIIMOHEP; W YCIOBUU HMX O€30MAaCHOTO HMCIOJIB30BAaHMS B MOBCEAHEBHOM
KOHBEKILIMsSI, M3JIydeHHUe. YIenbHas TEIJIOEMKOCTh | YKU3HHU.

BELIECTBA. Konunuectso TEIIOTHI npu | OnucaHue U3y4eHHBIX CBOMCTB TEJl U TEIUIOBBIX SIBJEHUH C MUCIOJIb30BAaHUEM
Terionepenaye. (bu3nyecKkux BEIMYMH: JABJICHME Ia3a, TEMIepaTypa, KOJIUYECTBO TEIUIOTHI,
[TonsTre 06 agnabaTHOM Tporiecce. [IepBhIil 3aKOH | BHYTPEHHSIS dHEPrusi, padoTa rasa.

TepMoauHamMuku. llpumeHenue mnepBoro 3akoHa | PemieHue pacy€THBIX 3agad C SBHO 33JaHHOW (U3UYECKOM MOJENBI0 C
TEPMOJMHAMHUKH K u3ompoueccaMm. ['padudeckas | UCIOIB30BAHUEM OCHOBHBIX 3aKOHOB M (hOPMYIT TEPMOJANHAMUKH.
UHTepIpeTanus padoThl rasa. Pemenne xayecTBEHHBIX 3aJad C ONOPOM Ha H3Y4YCHHbIE B paszecie
Bropoii 3akon TepmomuHamuku. HeoOpartumocts | «MosekymspHas (U3MKa M TEPMOAMHAMHUKA» 3aKOHBI, 3aKOHOMEPHOCTH H
IIPOLIECCOB B IIPUPOJIE. buznueckue siBIEHUS.

TermnoBeie  mammnel.  [Ipunnunsr  geiictBust | PabGora B rpymmax mpu aHainse AOTOJTHUTENBHBIX HCTOYHHUKOB WH(pOpMAIUU
TeoBblXx MamuH. [IpeoOpa3oBaHuss 3HEprum B | IO TEMe

TeroBbiX MamuHax. KIIJ[ TenmoBod MamivHbI.

Hukn Kapno wu ero KIIJA. DOkonornueckue

IPOOJIEMBI TETIJIOIHEPTETUKH

ArperaTHsbie [TapooOpazoBanue u koHnaeHcauus. Mcnapenue u | IIpoBeneHue sKkCriepuMeHTa: U3MEpEHHE OTHOCUTENBHOM BIaXKHOCTH BO3/TyXa.

COCTOSIHUSI kuneHue.  AOcomoTHas M OTHOcuTesbHas | OObsICHEHME OCHOBHBIX IPUHIUIOB JCHCTBUS TEXHUYECKHUX YCTPOICTB,

BelIecTBA. BJIQXKHOCTh BO31lyxa. HacellieHHbIN Map. YaenpHas | TakUX Kak: TUTPOMETP UM IICHUXPOMETpP, KaJOpUMETp; M YCIOBUM HX

DazoBbie TeIIoTa napooOpa3oBaHUsI. 3aBUCHMOCTH | 0€30MMacHOr0 MCIOIB30BAHMS B TTIOBCEAHEBHOM KU3HHU.

nepexoasl (5 4)

TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.
Teépnoe teno. Kpucramnumueckue u amopdHble
Tena. AHM30TPONHMsI CBOMCTB KpUcTauioB. XKuakue
KPHUCTaJLJIBL. CoBpemeHHbIE MaTepuabl.
[InaBneHne u Kpucrammzanus. Y ieiabHas TEIIoTa
miasnenus. Cyomumarus.

VYpaBHeHHe TEIIOBOro OanaHnca

Onucanue TPUHIUIIOB MOJYYEHUsSI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCIIE
HAaHOMAaTEPHUaJOB.

Pemenne pacu€THBIX 3amad ¢ SBHO 3a/laHHON (HU3UYECKOW MOJENbI0 ¢
WCIIOJIb30BaHUEM YPAaBHEHHUS TEIIJIOBOTO OaiaHca.

Pemienne kadyeCcTBEHHBIX 3a7a4 C ONOPOM HAa H3YYECHHBIE
3aKOHOMEPHOCTHU U (M3UYECKHUE SIBJICHUS 10 TEME.

Pacnio3naBanue (pu3nueckux sBIEHUN B y4EOHBIX OIBITAX U OKpYKaromei
KU3HHM: JgepopManusi TBEPIABIX TeEJ, HarpeBaHUE U OXJAXKJICHHE TeT,
M3MEHEHHE arperaTHbIX COCTOSHUM BellecTBa W OOBSCHEHUE MX HAa OCHOBE
3aKOHOB U (OPMYJT MOJIEKYJISPHON -(DU3HUKH.

Hcnonb3oBanue UHGOPMAITMOHHBIX TEXHOJOTHI IS ITOMCKa,
CTPYKTYPUPOBAHUS, HWHTEPIPETAIIMH M TPEACTABICHUS HMHPOPMAIUKA TIPHU

3aKOHBI,




MOJATOTOBKE COOOIICHUI O MPUMEHEHUU 3aKOHOB MOJEKYJISAPHOW (PU3UKU U
TEPMOJMHAMHKHU B TEXHUKE U TEXHOJIOTHUAX

Pazgen 4. DiaekT

poauHamuka (22 u)

DJIeKTPOCTATUKA Onextpuzauus Tesl. Onektpuueckuil 3apsia. JIBa | IIpoBeneHue skcriepuMeHTa: U3MEPEHUE 3JIEKTPOEMKOCTH KOHIEHCATOPA.
(10 u) BUJA DJIEKTpUYEeCKUX 3apsanoB. [lpoBognuku, | OObsICHEHHE OCHOBHBIX NPUHIUIOB JICHCTBHUS TEXHUYECKUX YCTPOMCTB U
JUAJIEKTPUKA W TOJYIPOBOJHUKH.  3aKOH | TEXHOJOTMH, TAKUX Kak: 3JIEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTPOCTATUYECKAs
COXpaHEHUs IEKTPUUYECKOT0 3apsia. 3alUTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAEHCATOpP, KOMUPOBAIHHBIN
B3aumopeiicteue  3apsgmoB.  3akoH  Kynona. | anmapar, CTpyWHBIM TPUHTEP; M YCJIOBHM HMX O€30IAaCHOTO NPUMEHEHHUS B
ToueuHblil 7eKTpUUECKUN 3apsia. DIEKTPUUECKOE | MPAKTHUYECKOM >KU3HHU.
nosie. Hanpsok€HHOCTH  AJEKTpUYEcKOro mouisl. | PemieHwe pacu€THBIX 3a7ad ¢ SIBHO 3aJaHHOW (PM3MYECKOW MOJENBI0 C
[IpyHIUI Cynepno3uuuy 3JIEKTPUYECKUX ITOJIEH. | MCIOJIb30BAaHUEM
JInHuy HanpsHKEHHOCTH JIEKTPUYECKOTO TOJIA. OCHOBHBIX 3aKOHOB U ()OPMYJI DJIEKTPOCTATUKH.
Pabota CUI 3JIEKTPOCTATHYECKOTO nons. | Pemenume KadeCcTBEHHBIX 3a7a4 € ONOpPOM HAa HW3Y4YCHHBIE 3aKOHBI,
[ToTenuuan. Paznoctb MOTEHIIUAJIOB. | 3aKOHOMEPHOCTHU U (PU3UYECKHE SABICHUS MO TeMe «DIEKTPOCTATUKAY.
[IpoBoHMKHM u JUAJIEKTPUKU B | Pacno3zHaBanue Qu3nmyeckux SIBICHUNW B y4EOHBIX OMBITAX M OKpPYKaroIien
ANEKTPOCTATUYECKOM  mosie.  JudnexTpuueckas | KU3HHU: SJCKTpU3AlMsl TeJl, B3aUMOJEHUCTBUE 3apsoB; M OOBSICHEHHE UX Ha
MIPOHUIIAEMOCTb. OCHOBE 3aKOHOB U ()OPMYJI IEKTPOCTATHUKH.
OnektpoémkocTh. Konpencarop. DnekrpoémkocTs | OmucaHue HM3YUYEHHBIX CBOWCTB BEIIECTBA U AJICKTPUUYECKUX SIBICHHUHM C
IUIOCKOTO KOHJEHCATOpa. ODHEpPrusl 3apsHKEeHHOI'O | HCIOJIb30BaHHUEM ¢u3nyecKux  BEIMYUH: NEKTPUYECKUN  3apsf,
KOHJIEHCAaTopa HaIpPsHKEHHOCTh JJIEKTPUYECKOTO IOJIA, MOTEHIMAN, Pa3HOCTh MOTECHIIHAJIOB,
BIIEKTPOEMKOCTb.
AHann3 QU3NYECKHX MPOIIECCOB U SIBICHUN C MCIIOJIb30BAHUEM (PU3NYECKUX
3aKOHOB: 3aKOH COXPAaHEHHUsI IIEKTPUUYECKOr0 3apsa, 3akoH Kynona.
Pabota B rpymmax mpu aHaiu3e JOMOJHUTEIBHBIX UCTOUHUKOB WH(GOpMAIIUU
U TIOATOTOBKE COOOWICHHH O TPOSIBIEHUH 3aKOHOB OHJIEKTPOCTATUKU B
OKPYXAIOIIeH )KU3HU U TPUMEHEHUHU UX B TEXHHUKE
HHocTostHHBIN DJIEKTPUYECKUH TOK. YcioBusa cyuiectBoBaHus | [IpoBeneHue  SKCOEpUMEHTAa:  M3YyYEHHE  CMEIIAHHOTO  COEAMHEHHS
JIeKTPUYeCKUil 3JeKTpudeckoro Ttoka. Mcrounuku Toka. Cuna | pesuctopoB; usMepeHne OIJIC HCTOYHHMKA TOKAa M €ro BHYTPEHHETO

TOK. TOKH B
Pa3IHYHBIX
cpenax (12 4)

TOoKa. [ [oCTOSITHHBIN TOK.

Hanpspkenne.  3akon Oma  juid yyacTka
LEIIH.

DneKTpuuecKoe COIIPOTHUBIICHHUE. Y nensHoe
conpotuBieHue BemecTBa. llocnenoBarenbHoe,

COIIPOTUBJICHUS; Ha6HIO,Z[eHI/IC QJICKTPOJIHU3A.

OObBsICHEHHE OCHOBHBIX MMPUHIIUIIOB JIEHUCTBUS TEXHHUYSCKUX YCTpOﬁCTB nu
TCXHOHOPHﬁ, TAKUX KaK: aMIICpMCTpP, BOJBTMCTpP, pCOCTAT, UCTOUYHHUKU TOKA,
SJICKTPOHArpCBaTCIbHBIC HpI/I60pBI, OJICKTPOOCBCTUTCIIBHBIC HpI/I60pLI,

TEPMOMETP  CONPOTHUBIICHUS,  BaKyyMHBIM  JMOJ, TEPMUCTOPHl U




napajuiesibHOe, CMEIIaHHOE COCZIMHEHUE
MIPOBOHHUKOB.

Pabora snektpudeckoro Toka. 3akoH JIKOyms—
Jlenua. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

OJIC u BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA
Toka. 3akoH Owma 1 TOJHOW (3aMKHYTOM)
aNeKTpruecKoi nenu. KopoTkoe 3aMbIKaHUeE.

9J'IGKTp0HHa$I IMPpOBOAUMOCTD TBépI[BIX METAJIJIOB.

3aBUCUMOCTh  COINPOTHUBJIEHUS ~ METAUIOB  OT
teMieparypbl. CBEpXIIPOBOAUMOCTD.
OnexTpuueckuid TOK B Bakyyme. CBolicTBa

AJEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHass M IpUMECHas
MIPOBOJIUMOCTh TOJIYIPOBOJHUKOB. CBoiCcTBA P—
n-nepexona. [loaynpoBoJHUKOBBIE TPHUOOPHI.
DNEeKTpUYeCKHil TOK B pacTBOpax M pacIuiaBax
3IEKTPOJIUTOB. DIEKTPOIUTHUECKAsL TUCCOLUALIUS.
DNEKTPOIH3.

DnekTpuyeckuii Tok B razax. CaMOCTOSITENIbHBINA U

HECaMOCTOSTENbHBIN pa3psala. Monnus. [Inazma

(boTOope3nucTOpsl, MOTYNPOBOJAHUKOBBIA NIHOJ, TajJbBaHHKA,; W YCIOBHH HX
0€30macHOT0 MPUMEHEHUSI B TPAKTUYECKON JKU3HU.

Pemenne pacy€THBIX 3amady C SBHO 3aJaHHOM (U3NYECKOH MOJENBIO C
UCTIOJB30BAHUEM OCHOBHBIX 3aKOHOB U (opmyn Ttembl «llocTosSHHBIN
AIEKTPUYECKHUM TOK».

Pacnio3HaBanue ¢u3nmueckux SBIEHUN B Y4E€OHBIX OIBITaX M OKpYXarolen
KU3HU: DJIEKTPUUYECKas INPOBOJUMOCTb, TEILIOBOE, CBETOBOE, XHMHUYECKOE,
MarHMTHOE JIEHCTBUS TOKA.

AHanIM3 IEKTPUYECKUX SBJICHUN U MPOLIECCOB B LENAX IMOCTOSHHOIO TOKA C
MCII0JIb30BaHUEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH IOCJIEI0BATEIBHOIO
Y IIapaJIEIIbHOTO COEIMHEHHUSI IPOBOAHUKOB, 3aK0H J[xoymna-JIenna.
Onucanve M3y4EHHBIX CBONCTB BELIECTB U JJIEKTPUUECKUX SIBJICHUM C
UCTOJIb30BaHUEM (U3NYECKUX BEIMYHMH: DJICKTPUUYECKUN 3apsii, cuja TOKa,

ANEKTPUYECKOEC HANPSDKCHHE, DJCKTPUUYECKOE COMPOTUBJICHUE, PA3HOCTh
noteHimanos, DJIC, paboTa Toka, MOITHOCTh TOKA.
Hcnonp3oBanne UH()OPMAITMOHHBIX TEXHOJIOTHUH JUIST IIOMCKa,

CTPYKTYpUPOBAaHHUS, HHTEPIpPETAIMU W TMpeAcTaBlIeHUs HH(OpPMALUU TPU
MOATOTOBKE COOOIICHWH O MPUMEHEHUU 3aKOHOB TIOCTOSHHOTO TOKa B
TEXHUKE M TEXHOJIOTHSIX

Peseps (2 4)

11 kaacc (68 yacoB)

TemaTu4veckuii 0J10K,
TEeMBbI

OcHoBHOe coaep:kaHue

OcHOBHBIEC BU/IBI 1eATEIbHOCTH YYAIIMXCH (HA YPOBHE Y4eOHBIX
neiicTBUil)

Pa3nen 4. Daexkrpoaunamuka (11 4)

MarauTHoe moJie.
DJIeKTPOMAarHUTHAS
uHaykous (11 a)

MAarduToB. MAardmTHOE MOJIE.

HHIAYKIHH. HpI/IHL[I/IH Cynepro3snuuunu

ITocTossaaBIe MaruuTel. B3anMoieiicTBIIE TOCTOSHHBIX
BekTtop MarHuTHON
MarHHUTHBIX
nosieid. JInaum maruutHoM uHAYKUMU. Kaptuna aunuit
MarHUTHOW UHAYKUWH MOJIS IIOCTOSHHBIX MAarHUTOB.

HpOBeJIeHI/Ie OKCIICPUMCHTA: M3YUCHUC MArHUTHOI'O IIOJIA KaTylIKH C
TOKOM; HCCICIOBAaHUC I{Gf/iCTBI/IH IMOCTOAHHOI'O MarduTa Ha paMKy C
TOKOM; UCCJIICAOBAHHEC SABJICHUA SHGKTpOMaFHHTHOﬁ WHAYKIWH.

OOBsICHEHNE OCHOBHBIX IMPUHIIUIIOB ﬂCﬁCTBHH TCXHUYCCKUX yCTpOfICTB,

TaKuX KakK: IIOCTOAHHBIC MAarHurThl, OJICKTPOMArHHuThI,




MarautHoe 1ose TPOBOJHUKA C TOKOoM. KapTtuna
WHIYKIUH
IIPOBOJHMKA

JIMHUY Mar"guTHOI O II0J14  JJIUHHOI'O

IPSIMOTO Y 3AMKHYTOI'O  KOJIBLIEBOT'O
IPOBOJAHMKA, KaTylIKU ¢ TOKoM. OmelT Opcrena.
B3anmopnencTere MpoBOJIHUKOB C TOKOM.

Cwita Amniepa, €€ MOJlyJIb U HallPABIICHHE.

Cuna Jlopenua, e€ Monyinb U HampaBieHue. J{BrkeHune
3apSYKEHHOM YacTULbl B OJHOPOAHOM MAarHUTHOM
nosie. Pabota cuitel Jlopenna.

SIBneHne  snmekTpoMarHuTHOM — mMHAyKuuu.  [lorok
BeKTOpa MarHuTHoW wuHAyKiuu. OJAC HHIYKIHUH.
3aKOH AJEeKTpoMarHuTHOW nHAyKuuu Papases.
BuxpeBoe snekrpuueckoe mnojne. DJC uHaykuum B
MPOBOJIHUKE,  JBUXKYIIEMCS  IOCTyHaTellbHO B
OJIHOPOJIHOM MarHUTHOM MOJI€.

[TpaBuiio Jlenna.
WupyktuBHOCTh.  SIBnenune camoumuaykuuu. IJ(C
CaMOMHIYKIUU.

DHeprus MarHUTHOT'O TIOJISl KaTYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIe

3JIEKTPOJABUIATEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTULl, NHIYKIIHOHHAs
1eYb; U YCJIOBHUH UX 0€301MacHOr0 NPUMEHEHHUS B IPAKTUYECKOMN KU3HHU.
Pemenune pacuéTHbIX 3a/a4 Ha MpUMeHeHHe HOpMyIT TeMbl «MarHuTHOE
1oJie. DIEKTPOMarHuTHasi UHAYKLHSD.

PemreHne kadecTBEHHBIX 3aJad C ONOPOM Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (pU3MUecKHe SBIEHUS TeMbl «MarHutHoe IoJe.
DNEeKTPOMAarHuTHAs UHIYKLIHSY.

OnpeneneHne HampaBlIeHHs BEKTOpPa HMHIAYKIMM MarHUTHOTO TIOJIS
IIPOBOJHMKA C TOKOM, cuiibl Amrepa u cuiel Jlopenna.

Pacno3naBanue (Qu3MUECKUX SABICHWA B YYEOHBIX OMNBITaX W
OKPY’KAaIOIIEH JKU3HU: B3aUMOJCHCTBUE MAarHUTOB, JIEKTPOMAarHUTHAas
WHIYKUUSA, JEHCTBHE MAarHUTHOTO IIOJIA HAa IPOBOJHMK C TOKOM H
JBYOKYILIAMCS 3apsi.

AHanu3 DSJIEKTPOMAarHUTHBIX SIBJICHMM C MCIOJIB30BAHMEM 3aKOHA
AJIEKTPOMAarHUTHOW MHIYKIIUH.

Onucanne W3y4EHHBIX CBOMCTB BEIIECTB U  AJIEKTPOMArHUTHBIX
UHAYKLIHS
MarHUTHOro mojs, cuia Awmnepa, cuia JlopeHna, MHIYKTUBHOCTb

SIBJCHUH C MCHOJIb30BAaHUEM (I)I/I3I/I‘IGCKI/IX BCJIMYHMH:

KaTylIKHd, SHCPIUs SJICKTPUICCKOI0O U MAroHuTHOT'O mmoJsei

Pa3znen 5. Kosiebanus u BoJiHbI (24 4)

MexaHuyeckue "
3JIEKTPOMATHUTHbIE
kosiedanust (9 1)

Koneb6arenbHas cucrema. CBOOOAHBIE MEXaHUYECKHE
kosiebanus. ['apmonnyeckue konedanus. [lepuos,
4acToTa, aMIIUTyAa U (asza konedanuit. [IpyxuHHbBIN
MasATHUK. MaTemMaTH4eCKUii MassTHUK. Y paBHEHUE
rapMoHH4eckux kosnebanuii. [IpeBpaienue snepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUX.

Koneb6arenbHplif koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B UACATHHOM
K0JIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXKTY
MEXAHUUYECKUMU U 3JIEKTPOMArHUTHBIMU
kosiebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPIrUH B U/ICATBHOM KOJIe0aTeIbHOM KOHTYpE.

[IpoBenenue skciepuMeHTa: UCCIEA0BAHUE 3aBUCMMOCTH IEPUOIA
MaJbIX KoJeOaHui Tpy3a Ha HUTH OT JUIMHBI HUTU M MacChl TPy3a;
HCCIIEIOBAHUE TTIEPEMEHHOTO TOKA B LIEMH U3 MTOCIEA0BATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KATYIIKH B PE3UCTOPA.

OObsicHeHNE OCHOBHBIX IPUHLIUIIOB I€UCTBUS TEXHUYECKUX YCTPOICTB,
TaKUX KaK: dJIEKTPUYECKUIN 3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKa,
JVHHH SJIEKTpoIepeay; U yCIOBHi UX 6€30MacHOr0 MPUMEHEHHS B
MPAaKTUYECKOM KU3HH.

Pemenne pacuéTHbIX 33724 C SIBHO 33/IaHHOM (PU3NYECKON MOJIETIBIO C
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (JOPMYJI, OMTUCHIBAIOIINX
MEXaHHYECKUE U DJIEKTPOMarHUTHBIE KOJICOaHUsI.

Onucanve U3y4eHHBIX MEXaHUYECKUX U DJIEKTPOMArHUTHBIX




[IpencraBieHue o 3aTyxXaromuX KoJeOaHHsIX.
BrinyxeHHble MexaHu4yeckue Konebanus. Pezonanc.
BrIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUSI.
ITepemenHbIil Tok. CHHYCOUAANBHBIN TE€PEMEHHBII
TOK. MOITHOCTh IEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIEE 3HAYCHUE CUJIBI TOKA U HAIIPSDKCHUS.
Tpancdopmarop. [IponsBoacrso, nepenaya u
notpelieHne JIEKTPUIECKON SHEPIHH.
DKOJIOTUYECKUE PUCKU IIPH ITPOU3BOJICTBE
aneKTpodHeprun. KynpTypa ncnonb30BaHus
AJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HU

KoJIe0aHUH C UCTIOTIB30BaHNEM (PH3UUECKUX BEIMYHMH: IEPUOT U
yacToTa KojiebaHuil, aMuinTya u ¢aza kojaeOaHuil, 3apsi1 U cujia Toka
B IIPOIIecCe TapMOHMYECKUX AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pemenne kaueCTBEHHBIX 3a/1a4 C ONIOPOX HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, ONTUCHIBAIOIINE MEXaHMUECKUE U AIIEKTPOMAarHUTHbIC
KOJIeOaHusl.

Pa6ora B rpynmnax npu IiaHupoOBaHUM, IPOBEICHUH U MHTEPIIPETALIUH
pe3yJIbTaTOB OIBITOB, U AHAIN3€E JOMOJHUTEIbHBIX HCTOYHUKOB
UH(POPMALIUY 110 TEME

MexaHn4eckue "
3JIEKTPOMATHUTHBIE
BOJIHBI (54)

MexaHuuecKre BOJIHBI, YCIOBUS paclpOCTPAHEHUS.
[Tepuon. CkopocTh pacpOCTPaHEHUS U JUIMHA BOJIHBI.
[Toriepeunsle U mpoaoibHBIE BOJIHBL. MIHTEepdepeHuns
U 1u(paKiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa.

Bricora Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJHBI. Y CIIOBUS U3ITYUECHHUSI
AJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BEKTOpoB E, B, V B 311eKTpOMarHuTHOM BOJIHE.
CBolicTBa 2JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE,
npeoMIIeHUe, Moaspu3anus, TuppaKius,
uHTepdepeHiys. CKOpOCTh MEKTPOMArHUTHBIX BOJIH.
[IIkana 3;1eKTpOMarHuTHBIX BOJH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHIMIIBI paIMOCBSI3U U TEJIEBUACHUS.
Pagnosokaryst.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOIIEH CPEebI

OO0bsicHeHne OCHOBHBIX TPUHITUIIOB IEUCTBUS TEXHUUECKUX YCTPOHUCTB
Y TEXHOJIOTUM, TAKUX KAK: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3BYKOBasl JUAarHOCTHKA B TEXHUKE U MEIULIMHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBYU-nieus; u ycnoBwuii
ux 0€30MacHOro MPUMEHEHHSI B IPAKTUYCCKOM KH3HHU.

Pemienue pacy€THBIX M Ka4E€CTBEHHBIX 33/1a4 C OMOPOI HAa U3YUYEHHbIE
3aKOHBI U 3aKOHOMEPHOCTH, OMUCHIBAIOIIIAE PACIPOCTPAHEHUE
MEXAHUYECKHUX U JIEKTPOMArHUTHBIX BOJIH.

Hcnonws3oBanre MHPOPMAIIMOHHBIX TEXHOJIOTH JIJIsl TTOMCKA,
CTPYKTYpPUPOBAHUS, HHTEPIIPETALIUU U TIPECTaBICHUS HH(OPMAIIUN
IPU MTOATOTOBKE COOOIIEHU 00 UCTIONB30BAHUU DIEKTPOMATHUTHBIX
BOJIH B TEXHHUKE.

VYyactue B ANCKycCcUU 00 DIIEKTPOMArHUTHOM 3arpsi3HEHUU
OKpYKaroIEeH Cpebl.

Pabota B rpynmax mpu riaHUPOBAHUH, MPOBEJCHUU U HHTEPIIPETAIIAN
pEe3yJIbTAaTOB OMBITOB M aHAJIM3€E JOMOJHUTEIIBHBIX HCTOYHUKOB
nH(popMaLuY 1o TeMe

Onruka (10 )

I'eomerpuueckas ontuka. [Ipamonuneiinoe
pacrpoCTpaHEHHUE CBETA B OJTHOPOIHOM CpEE.
Toueunslii ©ICTOUHUK cBeTa. JIyd cBera.
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenune n300pakeHHi B TUIOCKOM 3€pKajie.

[IpoBenenue sxciepuMeHTa: HaOIIOIEHIE TUCTIEPCUU CBETA,
M3MEPEHHE MOoKa3aTess IPeIOMIICHHS CTEKJIa; UCCIIEeI0BAHNE CBOWMCTB
M300paKeHUI B TUH3AX.

OObsicHeHHEe OCHOBHBIX MPUHIIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTUH, TAaKUX KaK: OYKH, JIyna, (poToarnmapar, MpoeKIIMOHHBIN




[Tpenomiienue cBeTa. 3aKOHBI IPETOMIIEHUS CBETA.
AOCOMOTHBIN MoKa3aresb rnpenomienus. [lonnoe
BHYTpEHHEE OoTpaxkeHue. [IpenenpHblil yroi nojHoro
BHYTPEHHETO OTPAKEHUS.

JHucnepcust cBera. C0XKHBII cocTaB 6€7I0T0 CBETA.
IBer.

Cobuparoiue 1 paccerBarOINe JTUH3bI.

Tonkas nuH3a. POKYCHOE pacCTOSIHUE U ONITHUYECKAast
cuja TOHKOM uH3bL. [TocTpoenne n3oopaxkeHuii B
coOuparoIux 1 paccenBaromux Jun3zax. opmyna
TOHKOM JIMH3EI. Y BEeJIMUCHHE, TaBacMO¢e JTHH30M.
[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.
BonnoBas ontuka. IHTEpdepenus ceera.
KorepenTHble UCTOYHUKU. Y CTIOBHS HAOTIOACHUS
MaKCHMyMOB U MUHUMYMOB B HHTEP(PEPEHIUOHHON
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxus ceera. AudpakuronHas pemerka.
VYcnoBue HabII0IeHUS TIIaBHBIX MAaKCUMYMOB IIPU
[aJICHU MOHOXPOMAaTHYECKOTO CBETA HA

T (PaKIIMOHHYIO PEIIETKY.

[lonsipusanus cera

anrmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKIINOHHAS
peméTKa, MoIsSpOUI; U YCIOBUI X 0€301MacHOr0 MPUMEHEHUS B
MIPAaKTUYECKOU KU3HMU.

Pemenue pacuéTHbIX 3a1a4 C ABHO 3a/laHHON (PU3NYECKOI MOJIENBIO C
MCIIOJIH30BAHNEM OCHOBHBIX 3aKOHOB M (HOPMYJI T€OMETPUUECKOM
OIITHKH.

[TocTpoenue u onucanue U300paxeHus, CO31aBaeMOr0 IMJIOCKUM
3€pKaJIiOM, TOHKOW JIMH30.

Pacnio3HaBanue pu3nuecKkux sBJICHUHN B OIBITAX U OKPYKAIOLIEH
JKU3HU: IIPSIMOJIMHEWHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHUE,
nperomMIeHue, nHTephepeHIys, TupaKus 1 NoIsIprU3aLus CBeTa,
JUCIIEPCHS CBETA.

AHanu3 ONTUYECKUX SBJIEHUH C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
IPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3AKOHBI OTPAXKCHMSI CBETA,
3aKOHBI IIPEJIOMJICHHSI CBETA.

Onucanue ONTUYECKUX SIBJIEHUH C UCIOIb30BaHUEM (PU3MUYECKUX
BEJINYMH: (DOKYCHOE PACCTOSHUE U ONTUYECKAsl CHJIA JIMH3BI

Paznen 6. OcHOBBI cIelIMAIBLHOM TEOPUH OTHOCUTEJIBHOCTH (4 )

OcuoBbl CTO (4 4)

I'paHHLIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.
[ToctynaTel cnenuanbHOM TEOPUH OTHOCUTEIIBHOCTH:
MHBApUAaHTHOCTh MOJIYJISl CKOPOCTH CBETA B BaKyyMe,
MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA.
OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHU U COKPAIICHUE AJTUHBI. DHEPTUS U UMITYJIbC
PENSATUBUCTCKON yacTullbl. CBA3b MACChl C SHEPTUEH U
MMITYJIbCOM PEISITUBUCTCKOM YaCTULIBI. DHEPTHUSI IOKOS

Pemenne kauecTBEHHBIX 3aj1a4 C OMOPOI HA U3yUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pusnueckue sneHus no teme «OcHobsl CTO».
Hcnonb3oBanue nHGOPMAIIMOHHBIX TEXHOJIOTHH JUIsl TIOMCKA,
CTPYKTYpUPOBAHUS, HHTEPIIPETALIUU U TIPECTaBICHNs HH(OpMaLIUU
MIPU MOJATOTOBKE COOOLIEHUH O TpaHMIIaX MPUMEHUMOCTH KJIACCUYECKOM
MexaHuku 1 ocHoBax CTO

Pa3nen 7. KBanToBasi pusuka (15 1)




JIeMEHThI
KBAHTOBOM
onTukH (6 1)

®otonbl. ®opmyna [Tnanka cBs3u sHepruu (HOTOHA C
€ro 4acToToi. DHeprus U uMmynsc GoroHa. OTKpeITHE
u WCCJICIOBAHHE dororddexra.
A.T. CroneroBa. 3akonbsl (otorddexra. YpaBHEHHE
Oiiamreitna s Gorodddexra. «KpacHas rpanHumar
doTtordekra.
I1. H. JleGeneBa. XuMu4yeckoe NEHUCTBUE CBETA

OnpITHI

JlaBaenue CBETAa. OnbIThI

OOBsicHEeHHE OCHOBHBIX NPUHIIUIIOB IEHCTBHS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: poTosneMenT, poToNaTIMK, COTHEYHAs OaTtapes, CBETOAUO;
U ycloBUH HMX 0€30IacHOr0 IMPUMEHEHHsS B INPAKTUYECKOM JKU3HU.
Pemrenne pacdy€THbIX 3a7a4 C SBHO 3aJlaHHON (DPM3MYECKON MOJEINBIO C
WCIOJIH30BAHUEM OCHOBHBIX 3aKOHOB M (POPMyNI KBAaHTOBOH ONTHKH.
Pemienne kauyecTBEHHBIX 3aJady C ONOPOM Ha H3YyYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH. Pacno3HaBaHue Qu3Mueckux
SBJICHMM B Y4E€OHBIX OIbITax: (OTOIIEKTpUUYECKUN d(PPeKT, cBEeTOBOE
nasiieHue. OnucaHue M3Y4EeHHBIX KBAaHTOBBIX SIBJICHUH U NPOLECCOB C
UCTIOJIb30BaHUEM (PU3UYECKUX BEIWYHH: CKOPOCTH AJIEKTPOMArHUTHBIX
BOJTH, JUTMHA BOJHBI M YaCTOTa CBETa, SHEPTHUS U UMITYJIbC (HOTOHA

Crpoenne atoma
(4 9)

Mogens atoma Tomcona. Omnwitel Pesepdopna mo
paccesHulo o-vactull. llmanerapnas monens aroma.
IToctynatel bopa.
Wznyuenue u moriouieHue (GOTOHOB MPH IMEPEXOe
aTomMa C OJHOTO YPOBHSI SHEpPruM Ha Apyrou. Bumsl
cnekTpoB. CreKTp ypoBHEW SHEPTrUU aToMa BOJIOPOAA.
BosHoBeie cBoiicTBa uactuu. Bosnbl ge  bporns.
KopnyckynisspHO-BOITHOBOH Ayaliu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YeHUE

[IpoBenenue 3xciepuMeHTa: HabI0EHUE TMHEHUATOro CIIEKTpa.
OOBsicHEeHHE OCHOBHBIX NPUHILIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB,
TAaKHUX KaK: CIIEKTPOCKOIL, JIa3ep, KBAHTOBBIN KOMIIBIOTED;

1 YCIIOBHM X 0€3011aCHOr0 MPUMEHEHUS B IPAKTUUECKOM KU3HHU.
Pemenune kauecTBEHHBIX 3aJad C ONOPOM HA M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pusnueckue siBjieHus 1o teme «CTpoeHne aToMay.
PacnioznaBanune  ¢u3Mueckux  SABIEHUM B y4eOHBIX  OIBITAX:
BO3HUKHOBEHHE JIMHEWYATOTrO CIEKTpA.

AHanu3

KBAHTOBBIX IIPOLECCOB U SIBIICHHH  C UCIOJIb30BaHHUEM

nocrynaroB bopa

ATOMHOE s11pO
(Gw

OKCIEPUMEHTBI, JOKA3bIBAIOIINE CI0KHOCTh CTPOCHHUS
aqpa. OTkpbITHE  PaZMOAKTUBHOCTH. OnbIThI
Pesepdopna o OIIPEEIICHUIO cocraBa
paanoakTuBHOTO M3nydeHus. CoiicTBa anbda-, 6era-,
ramma-us-
ny-deHus. BiusHue pajaMOaKTUBHOCTH  Ha JKUBBIE
OpraHU3MBlI.

OtkpelTHE IIPpOTOHA M HeWTpoHa. HykiioHHas monenb
snpa 'eiizen6epra—ILlBaHeHKo.

3apsn siapa. MaccoBoe unciio siipa. M30Tonsl.
Anbda-pacniaa. DIEeKTpOHHBIA W MO3UTPOHHBINA OeTa-
pacnan. ['amMa-uznydeHue. 3aKOH PaJIMOAKTUBHOTO

[IpoBeneHne y4eHMUYECKOTO 3KCIIEPUMEHTa: MCCIEeI0OBaHUE TPEKOB
gacTull (110 roToBBIM (poTorpadusim).

OOBsicHEeHHE OCHOBHBIX NMPUHIIUIIOB IEHCTBUS TEXHUYECKUX YCTPOMCTB,
Bunscona,

TaKuX KaK: JO3UMETP,

aTOMHasa

KaMmepa
oom0a; u

AJIEPHBIN
peaxrop,
0€30MMacHOT0 NPUMEHEHUS B MPAKTUYECKOM KU3HU.

YCIOBUUI 170:4

Pemenne kadecTBEHHBIX 3aga4 C OHOpOfI Ha M3YUCHHBIC 3aKOHBI,
3aKOHOMCPHOCTHU U (I)I/ISI/ILICCKI/IG SIBIICHUS 110 TEME «ATOMHOE AAPO».
Pacno3naBanue (bH3quCKHX SIBJICHUI B y‘lC6HBIX OIIbITaX WM B

oxpymaromeﬁ JKHN3HHU: C€CTCCTBCHHAA u HCKYCCTBCHHAA
PAANOAKTUBHOCTD.
Omnucanue HN3YUCHHBIX  KBAHTOBBIX SIBIICHUN U IponeccoB C




pacnaza.
OHeprus CBA3U HYKIOHOB B siApe. SIIEpHbIE CHIIBI.
Jedext maccsl sapa.

Snepusle peakuuu. [lenenue u CUHTES SI€Ep.

SAnepusrii peaktop. TepmosiaepHsrii cuntes. [IpoGieMbr
Y NEPCHEKTUBBI AJIEPHON SHEPreTUKUA. DKOJIOTMUYECKUE
ACIEKThI SIACPHOU SHEPIETUKHU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTopl HaONIOAEHUS U PETUCTPALUU AIIEMEHTAPHbBIX
YacTHUL.

Ennncrso

DyHIaMEeHTAIbHBIE B3aUMOJIEVCTBUSL.

(du3nyecKoil KapTUHBI MUpa

WCTOJIb30BaHNEM (PU3UUECKUX BETMUMH: IEPUOJI IOTYpaclaaa, YHEPTus
CBS3U aTOMHBIX sIJIEP.
Ananu3 mpoueccoB M ABICHMM C HUCIOJNb30BAHUEM 3aKOHOB H

MOCTYJIATOB: 3aKOH COXpPAaHCHHA JJICKTPUYCCKOI'O 3apsaaa, 3aKOH
COXPAaHCHUA MacCoBOI'0 qucia, IIOCTYJIaThI Bopa, 3aKOH
PaArUOaKTHBHOI'O paciiajia.

Hcnonw3oBanue I/IH(bOpMaI_II/IOHHBIX TEXHOJIOT Uit JUI IIOHUCKa,

CTPYKTYpUPOBAHHUS, UHTEPIpPETAlUUd U TMPEeACTaBlIeHUs HHGOpMaLUn
OpU TOJATOTOBKE COOOMIEHHM O TMPUMEHEHUH 3aKOHOB KBAaHTOBOM
(DM3HKYU B TEXHUKE U TEXHOJIOTHSIX

Pa3nen 8. JinemenTsl acTpoHoMuM u actpodusuku (7 4)

J1eMeHThI
acTpopusuku (7 4)

Oranbl  pa3BUTUA  acTpoHoMuM. [lpuxiagHoe

MHUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMUHU.

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKUe 3BE3bI,

IUTAHETHI, UX BUAUMOE JIBUJKEHUE.

ConHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. VcTOUHMK 3HEpruu
3BE3 B, UX OCHOBHBIE

Juarpamma «CIIEKTPAJIbHBIN

3BE3 bl TJIaBHOM

CoHla U 3BE3.
XapaKTEPUCTUKH.
KJjacc — CBETUMOCTB .
ITOCJICIOBATEILHOCTH.

IS 3BE3

IJIaBHOW TOCIEN0BATENbHOCTH. BHyTpeHHEe cTpoeHue

3aBUCHMOCTD «macca —  CBETHUMOCTB»

3BE3 . CoBpeMeHHbIE MPECTaBICHUS o
MPOUCXO0KICHUU U 3BoJIIoMK CoJIHIIA U 3BE3/. DTambl
JKU3HHU 3BE3/I.
Mieunslii ITyte — I"amakTHka.
ITonoxxenue u nemxenue Connna B ['anaktuke. TUIIBI
rajakTuk. PaguoranakTuku W KBazapbl. YEpHBIE NBIPHI

B AApax rajJJakTHK.

HaItia

Bcenennas. Pacmmpenue Bcenennoii.

[loaroroBka  cooOmieHWii O  MeToAax  MOJIYYEHHsS  HAyYHBIX
ACTPOHOMHUYECKHUX 3HAHUM, OTKPBITUSX B COBPEMEHHOW aCTPOHOMHUH.
BrinosiHeHue 3a/1aHnil, NPOBEPAIOIIMX BIaJCHUE OCHOBOIOJIATAIOIIUMHU
ACTPOHOMUYECKUMHU TOHATUSMH, ITO3BOJISIIOIIMMHU  XapaKTEPU30BaTh
MPOLECCHI, TPOUCXOIAIIME B 3BE3NAX, B 3BE3MHBIX CHCTEMAX, B
MEXTIAKTUYECKOHN Ccpefie; NBMKEHNE HEOSCHBIX TEJ, IBOJIOIUIO 3BE3]
u Becenennoi.

[IpoBenenue HabMOIEHUH HEBOOPYKEHHBIM TT1a30M C UCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPHIOKEHUN I OTpeAeNIeHUs TOJ0KEeHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE co3Be3ausi CeBepHOTO
MOJYIIAPHS U SIPKUE 3BE3/IBI.

[IpoBenenue HabmoaeHMI B Teneckon JIyapl, manet, Mneunoro I[lytu




3aKoH Xab0ma. PazGeranue raJlakTHK.
Teopus bosboro B3peiBa. PenukroBoe usirydeHue.
Macmrabnas crpykrypa Beenennoil. Meraranakruka.
Hepeménnsie npodaemMbl acTpOHOMUHU
OBOBIIAIOIIEE ITIOBTOPEHME (4 1)

Ponw (l)I/I3I/IKI/I n aCTpOHOMHH B 3KOHOMH‘ICCKOI>'I, VYyactue B JAUCKYCCHUM O POJIHU (1)I/ISI/IKI/I H aCTpOHOMHUH B PaA3JIMYHBIX

Cucremarusanus

n 0000menne TEXHOJIOTUYECKOM, COLMANbHOW M 3THYECKOH cepax | cdepax AesTeIbHOCTH YETIOBEKA.

MaTepHaJa Kypca NeSITeIbHOCTH YeNOBeKa; poib u Mecto ¢u3uku u | IlogroroBka cooOmeHuit o mMecre (GpU3MUECKONW KapTHHBI MUpa B PSAy
dusuxu (4 1) aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOM KapTHHE MUpPA; | COBPEMEHHBIX IIPEJCTABICHUMN O IIPUPOJIE.

poib  (GU3MYECKOW  Teopud B (GOPMHUpOBAaHWU | BEIMONHEHWE y4eOHBIX 3aJaHUil, JIEMOHCTPUPYIONIUX OCBOCHUE
MPEJICTaBICHUA O (DPU3MYECKON KapTHHE MHPA, MECTO | OCHOBHBIX TMOHSATHH, (PU3MYECKUX BEIMYUH U 3aKOHOB Kypca (pu3uku
dusznueckoit  kaptuHbl Mupa B obmeM psay | 10—11 kmaccos

COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJACTABICHUI
0 TIPHUPOJIC

Pe3epBHoe Bpems (3 1)

KOPPEKIIMOHHAS PABOTA C OBYYAIOIIUMUCHA ITPU U3YYEHUU YYEBHOTI'O ITPEJIMETA «®U3UKA»

Koppekunonnas pabora nperycMaTpiuBaeT BhIIIOJIHEHNE TpeOoBaHMi K pe3ynbratam, onpeneneHHsiMm @T'OC O0O0.

KoppexkmmonHnas paboTta HampasiieHa Ha OCYIIECTBICHHE MHIUBUIYATbHO-OPUEHTHPOBAHHON TICHXOJIOTO-TIEAArOTHYECKON TIOMOIIH JIETSIM C TPYAHOCTSIMHU
B O0YYCHHH U COIMATM3AIMHA B OCBOCHHU TIPOTPAMMBI OCHOBHOT'O O0IIIEro 00pa3oBaHMsl, MX CONMAIBHYIO aJaNTalfio i JMYHOCTHOE CAaMOOIIpe/IellCHIE.

Koppexyuonnaa paboma ooecneuusaem:

- BBISIBJIGHUE MHMBHIyaJbHBIX 00pa30BaTENIbHBIX MOTPEOHOCTEN 00yJaromuXcs, HAPaBIEHHOCTH JUYHOCTH, PO(PECCUOHATBHBIX CKJIOHHOCTEH;

- YCIIEIIHOE OCBOEHHE OCHOBHOW 00111€00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHusi, JOCTH)KEHUE 00YYaIOUIMMHCS C TPYIHOCTSIMH B
O00y4YEeHHMHU U COLMATM3AIMU IPEIMETHBIX, METAPEIMETHBIX U JIMYHOCTHBIX PE3YJIbTaTOB.

Koppexyuonnas paboma cooeprcum:

- JMarHOCTHYECKHE W KOPPEKIMOHHO-PA3BUBAIOIIME MEPOTNPHATHS, OOECIEUnBaIONINe YIOBICTBOPCHUE WHIUBHIYATbHBIX 00pa30BaTebHBIX
moTpeOHOCTEN 00YJArOIITMXCSI 1 OCBOEHHWE UMHU MTPOTPaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHMs;

- yCJIOBUsI OOYYEHHUsSI W BOCIUTAHUS OOYYAIOIINXCs, METOJBI OOYYECHHUSI W BOCIUTAHUS, YI€OHbIE MOCOOWS M AMJAKTHUECKHE MaTepHalbl, TEXHUICCKHE
cpezncTBa 00ydeHHsI KOJUIEKTUBHOTO W MHAWBUAYAIBHOTO MOJIb30BaHMSI, 0COOCHHOCTH TPOBEICHHS TPYIIIIOBBIX ¥ HHIMBHUIYaTbHBIX KOPPEKIIMOHHO-Pa3BUBAIOIINX
3aHATHIM.

HanpagsJieHusi KOppeKIHOHHOM padoThI



Jluacnocmuueckas paboma exnouaem:

- BBISIBJICHHE MHJUBUIYaJIbHBIX 00pa30BaTeIbHBIX MOTPEOHOCTENH 00y4alOMUXCs C TPYAHOCTAMU B OOYUYEHHUU U COLMAIHM3AIMU NIPU OCBOEHUH OCHOBH OI
00pa30BaTeNbHON MPOTrpaMMBl OCHOBHOTO 001IIero 00pa3oBaHMUS;

- OTpeJIeNIeHNuEe YPOBHS aKTyaJlbHOTO Pa3BUTHUS M 30HBI OJIMKANIIET0 Pa3BUTHUSL O0YJAIOMIETOCsS C TPYIHOCTSIMH B OOYUYEHUU M COIMATN3AIUH, BBISBICHHE
Pe3epBHBIX BO3MOKHOCTEH 00yJaroIerocs;

- U3y4YCHHE Pa3BUTHUS YMOIIMOHAIBHO-BOJICBOM, MO3HABATEIHLHOMN, pe4eBOid c(hep M TMIHOCTHBIX OCOOEHHOCTEH 00yUaIOIUXC S,

- U3y4YEeHHE COIMAIbHOMN CUTYallud Pa3BUTHUS U YCIOBUM CEMEHHOTO BOCIIUTAHUS O0yUYaIOUINXCS;

- U3y4YeHHE aJalTUBHBIX BO3MOXKHOCTEH U YPOBHS COIMAIM3AIIMY 00Yy4alOIINXCS;

- U3y4YeHHE UHIUBUYaTbHBIX 00pa30BaTEIbHBIX U COIMAIIbHO-KOMMYHUKATUBHBIX MOTPEOHOCTEH 00yYarOIINXCs;

MOHHUTOPUHT YPOBHS M JUHAMHUKH pa3BUTHUA OOYYaIOIIMUXCS, a TaKKe CO3/IaHUs HEOOXOAMMBIX YCJIOBHM, COOTBETCTBYIOIIUX WHIUBUIYATHHBIM

00pa30BaTeNbHBIM IMTOTPEOHOCTSM O0YYAIOIIUXCS C TPYAHOCTSMHU B OOYUECHUHU U COLUATH3AINY;

- MOHUTOPHUHT JUHAMHKH YCIICITHOCTH OCBOCHHSI 00pa30BaTEIbHBIX MPOTPAMM OCHOBHOT'O 00IIETO 00Opa30BaHHUS.

Koppekuyuonno-pazeusaioujaa paboma éxknouaem:

- HCIIOJIb30BAHKE CIICIIUAIBHBIX METOJHMK, METOJOB W TPUEMOB OOyUYEHHUS B COOTBETCTBHUU C O0OpPa30BATEIBHBIMU MOTPEOHOCTSIMH OOYYAFOIIMXCS C
TPYJHOCTSMHU B OOYUYEHUHU U COLUATH3AINH;

- OpPraHu3alldi0 U MPOBEJICHUE WHAWBHUIYAIBHBIX U TPYMIOBBIX KOPPEKIIMOHHO-PA3BUBAIOUINX 3aHATUNA, HEOOXOIUMBIX MJIsl MPEOAOJICHHS HapyIICHUI
pa3BUTHUSA, TPYAHOCTEH 00YUECHHS U COIMATN3AIINN;

- pazBuTtHe (GOpPM M HABBIKOB JHUYHOCTHOTO OOIIEHUS B TPYIIE CBEPCTHUKOB, KOMMYHHUKATHUBHOW KOMIETEHIIMH, COBEPIICHCTBOBAHWU HABBIKOB
COIMATN3AIUHU M PACIIUPEHUH COITMATEHOTO B3aUMOJICHCTBHUS CO CBEPCTHUKAMU;

- OpraHu3aIliio OCHOBHBIX BHJIOB JICATEIIBHOCTH O0YYAIOIIMXCS B TIPOIECCE OCBOCHHSI MU 00pa30BaTEIbHBIX MPOTPAMM;

- pa3BUTHE KOMIIECTCHIINA, HEOOXOUMBIX JIJISl TIPOJIOJDKEHUST 00pa30BaHUs M MPOPECCHOHATBHOTO CaMOOTIPEICIICHNS;

- COBEPIICHCTBOBAHKME HABBIKOB TIOJYUEHUS M MCIIOJIB30BAHMS HH(OPMAIIHH, CITIOCOOCTBYIONIUX MOBBIMICHUIO COMMAIBLHBIX KOMIICTCHIIMNA U aJIalTallii B
pEaTbHBIX KU3HEHHBIX YCIOBHSIX.

Koncynemamuenas paboma éxknouaem:

- KOHCYJTBTaTHUBHYIO IMOMOIIb CEMbE B BOMpPOCAX BbIOOpa CTpAaTErnd BOCHHUTAHUS W MPUEMOB KOPPEKIIMOHHO-PA3BUBAIOLIETO OOYYEHHS, B PEIICHUU
aKTyallbHBIX TPYAHOCTEH 00yJaromerocs;

- KOHCYJIBTAlIMOHHYIO MOAICPKKY U MOMOIIb, HANIPaBIIEHHBIE HA COJIEHCTBHE CBOOOHOMY M OCO3HAHHOMY BBIOOPY O0ydaronmumucs npodeccuu, Gopmsl U
MecTa 00y4YeHHS B COOTBETCTBHH € TTPO(HEeCCHOHALHBIMA HHTEPECAMHU, HIUBHIYATLHBIMHA CITOCOOHOCTSIMH U TICHXO(U3HOJIOTHIECCKUMU 0COOCHHOCTSIMH.

Hugpopmayuonno-npoceemumensckas paboma exnrovaem:

- “”H(OPMAITMOHHYIO MTOJIEPKKY 00pa30BaTEeIbHOMN ACATEIHPHOCTH 00YUAIOMIUXCS, UX POJAUTENEH (3aKOHHBIX TIPE/ICTABUTEIICH);

- pa3iaudHbie (OPMBI MPOCBETHTEIHLCKON JEATEIbHOCTH (JISKIUHU, Oecebl, MHPOPMAIIMOHHBIC CTCHJIBI, MTeYaTHBIC MaTepHallbl, YIEKTPOHHBIC PECYPCHI),
HanpaBlIEHHBIE Ha Pa3bsCHEHHE yYaCTHHKaM 00pa30BaTeIbHOIrO Mpollecca — oOydarommmces (Kak MMEIONUM, TaK ¥ He MMEIOIIUM TPYIHOCTH B OOYYEHUH U
COLIMAIN3AIUH ), UX POJIUTENSIM (3aKOHHBIM MPEACTABUTENSIM) — BOIIPOCOB, CBSI3aHHBIX C 0COOCHHOCTSIMH 00pa30BaTEIBHOTO MpOIlECcca.



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITIPEJMETA «®U3UKA»

Ne n/m HaumeHnoBanue 00b€KTOB U CPEJCTB MaTEPHAIBHO-TEXHUYECKOT0 00ecIIeYeHHs
1. IlepeyeHb Y4eOHO-METOAUYECKOTr0 O0DecniedeHHsl
1.1. ®wusuka, 10 knace/ I'.5. Mskumes «M3natenberBo «IIpocBemienue
1.2. O®usuka, 11 knace/ I'.5. Mskumes «M3natenberBo «IIpocBemenue
1.3. Co6ophuk 3anay no ¢usuke, 10-11 kmace/ O.U. I'pomueBa «M3naTenbecTBO «K3aMeH»
2. lIlndposbie o0pa3oBaTeibHbIE PECYPCHI
2.1. http://fcior.edu.ru/ - deaepanbHbIi MOPTAI IKOIBHBIX H(GPOBBIX 00Pa30BATEIBLHBIX PECYPCOB
2.2. http://www.school-collection.edu.ru/ - nudpossie 006pa3oBaTeIbHBIC PECYPCHI IS 001IC00pa30BATEIBHOM IIKOJIBI
3. Texunuyeckme cpeacTsa 00yueHHUst
3.1 Kommsrotep — pabouee MECTO yIUTEIst 1
3.2 [TpoexTop 1
3.3 MOy 1
3.4 YcTpoiicTBa BEIBO/IA 3BYKOBOW MH(POpMAIUK (KOJOHKH ) 1
1

3.5. [TpesenTamuu (LIOP)



http://fcior.edu.ru/
http://www.school-collection.edu.ru/

