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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEro OOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxe ¢ yaérom deaepaabHon
paboueil mporpaMMbl BOCIIMTaHUS M KOHLENIIUHU NpenojaBanus yuyeOHoro npeamera «PU3nuka» B
oOpa3oBaTelnbHBIX oOpraHusanusx Poccuiickoit  @enepanuy, peaau3ylolUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM PI'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXIIPEIMETHbIX
cBsizell (M3UMKU C €CTECTBEHHO-HAyYHbIMM YYEOHBIMHM IpeaMeTaMu. B Hell ompenenstorcs
OCHOBHBIC LIeJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: TMUYHOCTHBIE, METANIpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢u3MKe BKIIOYAET:

® [UIAHUpPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IpEeMETHBIE PE3YJIbTaThI M0 T0/1aM 00YUYEHHS;

e cozaepxaHue yueOHoro npeamera «Pusnkay 1o rojgaM oOydeHusl.

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIask B KaYeCTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUH 00 OKpY’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonoruen, gusmdeckoil reorpadueit u acrpoHomuei. Mcnonp3oBaHnue U aKTHUBHOE
pUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIeisieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MaTEpUajOB C
3aJJaHHBIMH CBOMCTBaMM U Apyrux. Mzydenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B (hopMupoOBaHUe
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydarommuxcs, B (pOpMHUpPOBaHHE YMEHUH NPUMEHSTh
HAYYHbIM METOJ] MO3HAHUS ITPH BHIMOJIHEHUH UMHU YYE€OHBIX UCCIICIOBAHUM.

B ocHOBY Kkypca (u3MKH 17151 YPOBHS CpeTHEro o0IIero oOpa3oBaHUs MOJIOKEH Psil UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (GOpPMHpPOBaHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiysi IpeArnosaraeT UCIOIb30BaHUE TYMAHUTAPHOTO
NoTeHIMaa (PU3NYECKON HayKH, OCMBICIICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO C ITMPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTHYECKUX NMPHIIOKEHUH N3y4EHHBIX TEOPUI U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPKaHMS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Tpo0IeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00Cy)aeHus po0IeM palnoHaIbHOTO IPUPOIOTIONb30BAHUS U
HKOJIOTHUECKO Oe30MaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMHU Kypca (M3WKHA Ha yYpOBHE CpeaHero oOmero oOpa3oBaHUS
ABISIOTCS  (pu3nueckue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢bu3nyeckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, AJI ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DU3MKU peau3yeTcs MPekIe BCEro 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(UMK — ITO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHBIX paboT, KOTOpHIE B MporpaMme IO (GU3NKEe OOBEAMHCHBI B OOMIMIA CITMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paldoT. BelieneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMM 00pa3oBaTeIbHOIo
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsi OBJIAZICHHE OOYUYAIOUIMMHUCA YMEHHUSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PEelICHUIO pacu€THBIX W KadeCTBEHHBIX 3an1ad. [lpu sTom
JUTSL pacCU€THBIX 3a/1a4 PUOPUTETOM SIBISIFOTCS 33/1a4M C SIBHO 3a/IaHHON (PU3HUYECKON MOJIENbIO,
MO3BOJISAIOIINE TPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOT0 paszena Kypca,
TaK M MHTETpUpPYs 3HAHUS M3 DPa3HBIX pasfenoB. s KadecTBEHHBIX 3ajjady MPHOPUTETOM
SBJISIIOTCSL 3aJaHMs Ha OOBSICHEHUE IMpOTeKaHWs (U3NYECKUX SBIEHUM M MPOLECCOB B
OKpY’Karollel >KU3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
obecreueHno ya4eOHoro rpoiiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHMs JIOJDKEH M3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
WHTETPUPOBAHHOTO KaOWHETa NMPEeIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B kaOuHere (u3nku
JIOJDKHO OBITH HeoOxonumoe jabopaTopHOoe OO0OpYyIOBAaHWE JUIS BBINOJHEHHS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHH4eCKuX MPaKTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py10BaHHE.

JleMoHCTpanmoHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢u3nKe KIFOYEBHIX JEMOHCTPAIlMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe 00opyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecTeurBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abopaTOPHOrO OOOpYJOBaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU 1IENISIMU U3Y4YEHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHME HHTEpPECa M CTPEMJIEHUS OOYYalOLIMXCAd K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;



pa3BUTHE TMPEACTAaBICHUH O HAyyHOM MeEToJe TMOo3HaHus U (OpPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHUss OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POJIM (PU3UKU JUISL PA3BUTHS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTUM.

JlocTikeHne 3TUX Iesell o0ecreyrBaeTcsl PElIeHHEM CIEAYIOMMX 337ad B Ipolecce

U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NpUOOpETEHUE CUCTEMbl 3HAHUM 00 OOUIMX (PU3UUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsI MEXAaHUKY, MOJICKYJIAPHYIO (PU3UKY, SJEKTPOAMHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUUYECKUE 3HAHUS A OOBSICHEHUS
GU3MYEeCKUX SIBICHUW B TIPUPOJE W JJs TNPUHATUS TPAKTUUCCKUX PEIICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHME CIOCOOOB pEUICHUs PAa3IMYHBIX 3a7ad C SBHO 3aJaHHOW (DU3UYECKOM
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

MOHUMaHue (PU3MYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUSA TEXHUUYECKHX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSIHUS Ha OKPYKAOIIYIO CPENY;

OBJIQJICHHE METOJaMHU CaMOCTOSTEIHLHOTO TUIAHUPOBAHUSI U TIPOBEACHHS (PU3NUECKHUX
DKCIIEPUMEHTOB, aHallM3a W  UHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBHM ISl PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha usyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpeIHEro oouiero oOpa3oBaHUS
otBoautcs 136 yacos: B 10 kmacce — 68 yacos (2 daca B Henento), B 11 knacce — 68 yacos (2 vaca

B HEJIEINIO).
[Ipennaraemslii B mporpamme 1no Gusmnke nepeyeHsb J1adopaTOPHbIX U MPAKTUYECKUX paboT

SBJISIETCS PEKOMEHJIOBAaHHBIM, YYHMTENb JIeJIaeT BBIOOP TPOBEICHHs JTabOpaTOpHBIX PabOT U

OIIBITOB C y‘IéTOM WHIAWBUAYAJIbHBIX 0co0eHHOCTEH O6yanOH.II/IXCH.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUS
®dusnka — Hayka O npupone. HayuHbie MeToapl MO3HAHUS OKpYyXkaromero mupa. Poib
SKCTIIEPUMEHTA ¥ TCOPHH B TPOIIECCE TTO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI 1 TeOpI/II/I. rpaHI/II_IBI HpI/IMGHI/IMOCTI/I (bl/ISI/I'-IeCKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBCTCTBUSL.

Ponp m Mmecto (u3uku B (OPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpPa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHW4YecKoro aBmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX TMPOEKIIMH HA OCH CHCTeMbl koopauHaT. ClokeHHe TepeMelieHul u
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NEPEMEIICHUSI MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBoOonHOe majeHune. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonunerinoe nBuxeHue. [[BrH>kKeHHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
MTOCTOSIHHOM 110 MOAYJTIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JTMHEIHAsA CKOpOcTh. [lepruoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHu4YecKre yCTPOUCTBA U TPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAIOB,
LEMHbIE U peMEHHbBIC TIEPEIAYn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

HabGnronenue nBuxeHus Temna, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO A ICHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXIY YTSIMU, PONACHHBIMH TEJIOM 3a MOCJIEI0BATEIbHbIE
paBHbIE TPOMEXYTKA BPEMEHU IMPU PABHOYCKOPEHHOM JBH)XEHUH C HayalbHOM CKOPOCTHIO,

PaBHOM HYIIIO.
N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.
W3ydeHue ABM>KEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuna. Ilpunuun cynepnosunmu cuil. Bropoit 3akon Hbiotona ains
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [17151 MatepraibHbIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbXeHus, kauenus ). Cruia tperus. Cyxoe Tpenue. Cuia
TPEeHHsI CKOJIbXKEHHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarenpHO€E 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpateHus. [liieuo cuiibl. Y ciioBUst paBHOBECHUS TBEPIAOTO
Tena.

TexHudyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHWE: TMOAIIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaICHHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHnue aBuxeHHst OpycKa Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPY)KUHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKoHbl COXpaHeHUs 6 MEXAHUKE

Hmnynsc MaTepralbHOM TOYKH (TeJa), CUCTEMbI MaTepUalbHBIX TOUEK. IMITyIbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckasi sHeprusi MaTepualibHONH TOYKH. TeopemMa 00 W3MEHEHUU KHHETUYECKOM
SHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToTenmanpHbie W HEMOTEHIHMATbHBIE CHIIBL. CBS3b pabOTHl HEMOTEHIMATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON IHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.



PeakTuBHOE IBHKEHUE.

[Tepexox MOTEHIIMATLHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOILIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3U pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Tejaa Ha
IIPUMEpE PaCTSHKCHUS PE3HHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa M1 TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KMHETHIECKON TEOPUHU M UX ONBITHOE 000CHOBAHHE.
Bbpoynosckoe apmwkenue. Jnddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHUS YaCTHUI BEIECTBA.
Monenu cTpoeHus ra30B, KUAKOCTEH U TBEPABIX TeN U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE
3TUX Mojzeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOpuu
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeJHell KHHETHUYECKOH SHEepruu
TEIJIOBOTrO JABMKEHHMS yacTul ra3a. [llkama remneparyp KenbBuna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B uacaibHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe Npe/CTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTpocTBa M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Llemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OpraHUYEeCKUX COCIUHECHU.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBUS.

Mogens, HIUTIOCTPUPYIOLas IPUPOY JaBJICHU ra3a Ha CTEHKU COCY/a.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

OmnpeneneHnre Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHuH o0béMma
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ nzmeHeHus. KonnyecTBo TemnoTel U padoTta. BHyTpeHHsIsI 3Heprus 0JHOATOMHOTO
UJeaIbHOIO ra3a. Busl Tenonepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIUIOEMKOCTB BellecTBa. KoMyecTBO TEMIOTH! IPU TEIIONEPEIAYE.

[Tonstue 00 ammabatHOM mporecce. IlepBbiii 3akoH TepMmoauHamuku. IlpumeHenue
NIEpBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IL.



Tennossie MamuHbL. [[puHIMIBL elcTBUS TEIIOBRIX MantuH. [IpeoOpa3zoBanus SHEPTUH B
TeTIOBBIX MammnHax. Koadduuuent nonesznoro neiicreus TemnoBoit mamubl. L{ukn Kapro u ero
KO3(PPHUILIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJIOIUIHHHUK, KOHIUITUOHEP.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKU MO JICHCTBHEM C3KAaTOT0 BO3yXa, HarpeBaHue »¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BUICOIEMOHCTpALIHS ).

N3menenue BHyTpeHHEH 2HEpruu (TeMIeparyphbl) Teja Mpu Terionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mogenu nmapoBoil TYpOHHBI, IBUTATENSI BHYTPEHHETO CTOPAHMS], PEAKTUBHOTO ABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU Te0EMKOCTH.

Tema 3. Azpecammnvle cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kuneHue. AGCOTIOTHAS U OTHOCUTENbHAS
BJIQXKHOCTHh BO3Ayxa. HacklmeHHslil map. YnuenabpHas TemioTra mnapoodpazoBaHUsl. 3aBHUCUMOCTD
TEeMIIepaTyphbl KUTICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucraimuyueckue u amopgHbie Tejaa. AHM30TPOIHUS CBOUCTB KPUCTAIIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue w KpucTaym3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

YPaBHeHI/Ie TEILUIOBOro OallaHca.
TexHuyeckue YCTpOﬁCTBa U TIPAKTHUYCCKOC IIPUMCHCHUEC: THUIPOMETP U TICUXPOMCETP,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUA COBPCMCHHBIX MATCPUAJIOB, B TOM YUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

Cnoco6b1 U3MEpEeHUs BIAKHOCTH.

Hal6nronenne HarpeBaHus U TUTABJICHHS KPUCTAIUTMYECKOTO BEIIIECTBA.
JleMoHCTpaius KpUCTaIIOB.

Yyenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

N3mepenrie OTHOCUTENBHOM BIIaKHOCTH BO31yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. dnexmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIA BIEKTPUYECKHX 3apsioB.
IIpoBOTHUKY, TUBIIEKTPUKH U ITOTYIPOBOJHHUKN. 3AKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsiia.

BszaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHblii  3neKTpUYeCKHMH  3apsia.
Onekrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousd. [lpuHmun cyneprnozunuu
ANEKTPUYECKUX MOJIeH. JINHUY HANPS)KEHHOCTHU IEKTPUUECKOTO MOJIA.

PaGora cun anekrpocraruyeckoro nois. [loreniman. Pasnocts motenmnuanos. [IpoBoaHuku
Y IUDJICKTPHUKH B DJIEKTPOCTATUYECKOM ToJI€. [JudiiekTpudeckasi IpOHUIIAEMOCTb.



OnekTpoéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOpa. DHEPTHs
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3€MJICHHE DJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

B3aumopeiicTBie Ha3IeKTPU30BAHHBIX TE.

DNEKTpUUECcKOe MoJie 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DINIeKTpOCTaTUYECKas 3allIHTa.

JMAIeKTpUKU B SJIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH TNIOCKOT0 KOHJEHCATOpa OT IUIOIIA I TUTACTHH, PACCTOSTHUS
MEX1y HUMH U JUAJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DIIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma i1 ygacTka Ienu.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY nensHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauiebHOE, CMENMIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTh 3J€KTPUYECKOTO TOKA.

DNEKTPOABUKYIAsA CHIIA U BHYTPEHHEE CONPOTUBIIEHHE UCTOYHUKA TOKA. 3akoH Oma Jiist
MOJTHOM (3aMKHYTOM ) AnekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DNIeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh CONTPOTUBIICHHS] METAIIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUUYeCKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TomympoBomauku. CoOOCTBEHHass W TMPUMECHas MPOBOJUMOCTH IOJTYIPOBOIHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHOOPEI.

DNEKTPUUECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHYECKAs
JUcCoIanus. DIEKTPOIIU3.

DNeKTpUUECKHuil TOK B razax. CaMOoCTOSTENbHBIM M HECAMOCTOSITENbHBIN pa3psaa. MoHus.
ITna3zma.

TexHUYEeCKHEe yCTPOMCTBA M MPAKTHIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
WCTOYHHKH TOKa, »OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, SIEKTPOOCBETHUTEIBHBIE MPHOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JHOJ, TEPMHUCTOPHI W  (OTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaAMPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMmemiaHHOe COeTUHEHUE POBOTHUKOB.



[Ipsamoe m3MepeHHe >IEKTPOIBUKYIIEH cuiibl. KOpOoTKOe 3aMbIKaHHE TrajbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsg v IPOBOAMMOCTD BO3AYXa.

ORHOCTOPOHHSISI IPOBOIUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEIaHHOIO COEAMHEHHS PE3UCTOPOB.

W3mepenue 351eKTpOABMIKYILEH CHIIbI MCTOYHUKA TOKA U €10 BHYTPEHHET0 CONPOTUBIICHHUS.

Hab6monenue anexrpoinusa.

Me:xknpeameTHble CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medsicnpeomemnusie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpUs, HaOJIrOAEHUeE,
SKCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUM, TMHENHas QyHKIM, napadoiia, runepooia,
uX rpaduKu U CBOIMCTBA, TPUTOHOMETPpUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M UX IPOEKLUHWHM HAa OCH KOOpAMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B JKUBOW mpupoje, muddysus, ocMocC, TeII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DJICKTPUUECKHE SBJICHUS B
JKUBOU IIPUPOE.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeN, XKUAKOCTEH W Ta30B, JJIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHUECKAs JUCCOLIUAINS, FalbBaHUKA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHNE IBUKEHUHN C MCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEr0 CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MAaT€pPHAJIOB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, AIIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA
[TocrosiHHBIE MarHUThHl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJE.
Bekrop maruuTHOM MHAyKIUU. [[pUHIMIT Cyneprio3uiiuu MarHUTHEIX Tosieil. JIMHUM MarHUTHOM
nHAyKIun. KapTuHa TMHUI MarHUTHOW MHIYKIWH ITOJIS IOCTOSIHHBIX MAarHUTOB.



MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JWHMM MHIYKIIMM MarHUTHOIO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumozeiicTBie NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna Jlopenua, e€ MOAynb M HampaBiieHue. JIBUKeHUE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJTHOM MarHuTHOM mojie. PabGora cumsr JlopeHniia.

SIBiieHMEe HIEKTPOMAarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOM MHAYKIWH.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAyKunK Papajest.

BuxpeBoe anexkTpuueckoe Tmosie. DJIEKTPOJBHXKYILAs CUJIa HWHAYKIMA B IPOBOJHUKE,
JIBIKYIIEMCS TIOCTYNATEIbHO B OJTHOPOTHOM MarHMTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOABIKYIIAS CHJIa CAMOMHTYKIIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JluHuY MHIYKIIUKA MarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno JleHna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IMOTOKA.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOTO MAarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nen 5. Kose6anust 1 BOJITHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus

Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Koyebanusa. [apmMoHHUYeckue
koneOanus. Ilepuon, uacrora, ammautyga u  (asza kosnebanuil. IlpyXMHHBII MasTHUK.
MaremaTtuueckuil MasgsTHUK. Y paBHEHUE FapMOHHUECKUX Kojebanuil. [IpeBparienue snepruu npu
TrapMOHUYECKUX KOJIeOaHHIX.

Konebarenbupiit  kKOoHTYp. CBOOOIHBIC SJIEKTPOMATHUTHBIE KOJEOAHUS B HIICATHHOM
KoeOaTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMU U DIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOaTEIHHOM
KOHTYpE.



[IpencraBiaenue o 3aTyxaroIux KojeOaHUsAX. BbIHYXICHHbIE MEXaHHMUECKUE KOJIeOaHus.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil TOK. CUHYCOMIAIbHBIM NIEPEMEHHBIM TOK. MOIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepegadya U NOTPeOICHUE SIEKTPUUECKON HHEPIUU.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOIACTBE AIEKTpo3Hepruu. KynbTypa uCnonb30BaHUA
JJIEKTPO’HEPI YU B IIOBCEAHEBHOM XKU3HU.

TexHnueckue yCTpOCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TEHEPaTOp IEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIlepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cCUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHUK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUI.

HaGnronenue pezoHanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIeOaHMs.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mocnenoBaTeIbHOM COEAUHEHUN PE3UCTOPA, KAaTYIIKUM MHAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mogenb TMHAN IEKTPOIIepESadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOJia MaIbIX KOleOaHU| Tpy3a Ha HUTU OT JAJIUHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEPEMEHHOTO TOKa B LENM W3 IOCIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOpa, KaTYIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpOMAZHUMHbIE 60IHbL

Mexanuueckre BOJHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IyYEHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTalus BeKTopoB E, B, V B anekTpomaruHuTHO# BoHe. CBOWCTBA 3J€KTPOMAarHUTHBIX BOJIH:
OTpakeHHe, TMpelloMJIeHHe, mojsipu3auus, Judpakuus, uHTepdpepeHuus. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana 3JI€KTPOMAarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTpPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMITBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DJIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKaJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIIMHE, Pajgap, paiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.



Kounebmromeecs Teno Kak HCTOYHUK 3BYKA.

Habumonenne otpaxkeHus U IPEIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabmoneHne cBsI3M I'POMKOCTM 3BYKa M BBICOTHI TOHA C aMIUIMTYIOHM M YacTOTOU
KoJie0aHui.

HccnenoBaHue  CBOWCTB — DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXX€HHE, IPEIIOMIICHHE,
noJsipu3anus, Iuppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OHOPOIHOM cpee.
JIyud cBera. ToYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI IpeJOMJIECHHsS cBeTa. AOCOJMIOTHBIA IOKa3aTellb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbli yroja IMOJHOTO BHYTPEHHETrO
OTpayKeHHUS.

Hucnepcus ceera. CinoxHbIi coctaB 6eoro csera. LBer.

CoOuparomme W paccewBaromue JHUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKasi CHila TOHKOM JInH3bI. [locTpoeHune n3o0paxeHuili B coOMparomux U pacCenBaIOIINX
nuH3ax. QopMyIIa TOHKOW JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJI0IeHUsT MAaKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHe HAOMIOJAEHHUS TJIaBHBIX
MaKCHUMYMOB IIPH MaIeHUY MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue ycTpoHCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammnapar,
IPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(paKIIMOHHAS PEIIETKA,
MOJISIPOU .

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoCTpaHEHUE, OTPaKEHUE U MpeloMieHHe cBeTa. Onrtuueckue
npUOOPBHI.

ITonmHoe BHyTpeHHEE OTpaxkeHue. Mojieab CBETOBOAA.

HccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIiinm creTa.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucrnepcun cBera.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabmioneHue nonsipu3aiuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mMepeHune nokasatesis NpeloMIICHHUS CTEKIA.



HccnenoBanue CBOMCTB M300payKCHUM B JIMH3aX.
HabGnronenue qucnepcuu certa.

Pa3znen 6. OcHOBBI cnenuaJbHOM TEOPUHA OTHOCUTEJIBHOCTH

['paHuIBl TPUMEHUMOCTH KJIACCHUECKOW MeXaHMKH. [locTynaTel crielualbHOW TEOPHUH
OTHOCHUTEJIbHOCTH: HWHBAPHAHTHOCTh MOXYJISI CKOPOCTHM CBe€Ta B BaKyyMme, MPHUHIUII
OTHOCHUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHUE JJTUHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHepruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIbC
dboToHa.

OtkpeiTue u wuccnenoBanue Qoroddpdexra. Onbitet A. I'. CroneroBa. 3akoHBI
dororddekra. YpaBaenue DiinmreitHa s Gotodddekra. «KpacHas rpanuna» horodddexra.

Hasnenue ceera. Onbrtel [1. H. JIeOenera.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue yCTpOIICTBA M NPAKTHUECKOE NPUMEHEHHE: (POTO3JIEMEHT, (HOTOJATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Llemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoad¢exra.

CBeToano.

Conneunas Oarapes.
Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. I[lmanerapHas
mozenb atroMa. [loctymarsl bopa. M3nyuenue u mornomenrne GOTOHOB MPHU MEPEXO/ie aroma ¢
OJIHOTO YPOBHS SHEPIUM Ha Apyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

BonnoBsble cBolicTBa yactuil. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOM Tyaau3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTpPAJIbHBIA aHaIU3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopuens oneiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHeuaThIX CHEKTPOB U3JTy4EHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Habnronenne muHEeHYaToOro CeKTpa.

Tema 3. Amomnoe aopo



DKCIEPUMEHTHI, T0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpBITHE PAJUOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo ompeneneHuto cocraBa paauoakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3i1ydeHus. BinsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE TIPOTOHA U HelTpoHa. HykinonHas monens spa ['eitsenbepra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-usnydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBS3U HYKIJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

S nepuble peakuuu. [lenenue u cUHTE3 SAED.

Anepupiii  peaktop. TepmosiaepHblii cuHTe3. [IpobneMbl M NIEpCHEKTHUBBI  SAAEPHOM
HHEPreTUKU. DKOJIOTUYECKUE aCIIEKThI SAEPHON SHEPreTHUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

DyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuueckue yCTpOMCTBAa U NMPAKTHUYECKOE NMPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SIICPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Oranel pa3BuTus actpoHoMuH. [IpuknagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. ConneuyHass axkTuBHOCTh. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHbBIE XapaKTepUCTHKU. J[narpamMmma «CneKTpalibHbII KJ1acCc — CBETUMOCTbY. 3BE3/1bI IIaBHON
MOCJIEI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE31  IJIaBHOU
nocneaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE TMpPEACTABIECHUS O
IIPOUCXOXKAECHNN U 3BoroLMu CoslHIA U 3BE3/1. DTambl KU3HU 3BE3 L.

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumnbt
rajJlakTUK. PajnoranakTiuky U kBazapel. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. Pazberanue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEIeNICHUs] MTOJIOKEHHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3AUA
CeBepHOro nosymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
ITHUYECKON chepax NesiTeIbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKU U ACTPOHOMHUH B COBPEMEHHOM



HAay4YHOW KapTHHE MHUpa, POJib (HU3NYECKON Teopuu B (OPMHUPOBAHMM TPEACTABICHUN O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKOM KAapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI O PUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce oCymIecTBISieTCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJOTHH.

Mesicnpeomemnuvie nonwsmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO ITO3HAHMSL:
ABJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpUs, HAOIOJIEHHE,
HKCIEPUMEHT, MOCTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: penieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUU: CHHYC,
KOCHHYC, TAaHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
NPOCKIIMH HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOIHBIC 3JEMEHTApHBIX (DYHKIIHIA,
IPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONPEIeeHNE IIOLAaIU IIIOCKUX GUryp u o0bEMa Tel.

buonoeus: anexrpuueckue sIBIEHUS B )KUBOI pUpoe, KojaeOaTenbHble IBM)KEHUS B )KUBOM
HPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOW NPUPOJE, AEHCTBHE paJuallui Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE AaTOMOB M MOJIEKYJN, KPHCTAJZIMUECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAILHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TIOJIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX pyl, (oTochéMKa 3eMHOU
MIOBEPXHOCTH, MPEICKa3aHUE 3eMIIETPSICCHUN.

Texnonoeusn: NTAHUM DIIEKTpONepeIad, TeHepaTop MEPEeMEHHOTO TOKA, dJIEKTPOJIBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
HO3ULMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHEHTAlMi, IO3UTHBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3alid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBbHOM eI TeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYYaIOMIerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JI€STENBHOCTh B HMHTEpECax TIpa)IaHCKOTo OOIEeCTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHU3alty;

yYMEHHUE B3aWMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKLIMSAMU M Ha3HAUEHUEM;

TOTOBHOCTH K TYMaHHTaPHOH W BOJIOHTEPCKOH IEATEIFHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CHOCOOHOCTh OIICHWBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIE PEIIEHUS, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K Pa3IMYHbIM cpepaM npodeccHoHaIbHOM 1A TEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3uKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BhIOOp Oyaymiei mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSIKEHUH BCEU KU3HU,

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:



cOpPMHPOBAHHOCTh JKOJOTUYECKOH KYJIbTYphl, OCO3HAaHWE TIJIOOAIBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAHKE U OCYIICCTBIICHHE JICUCTBHUI B OKPYXKAIOIICH Cpejie Ha OCHOBE 3HAHHMS LIEJICH
YCTOMYMBOIO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpeHHe OIbITa JIESATEIBHOCTH OSKOJOTMYECKOM HAIpaBICHHOCTH Ha OCHOBE
MMEIOIMXCS 3HAHUM 110 QU3HKE;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

cOpMHPOBAHHOCTh  MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs PU3NYECKOI HAYKH;

OCO3HAHUE IICHHOCTH HAayYHOH JESTeIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (H3UKH
OCYHICCTBJIATL MPOCKTHYIO U UCCIICHOBATCIIBCKYIO ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe AelcTBUS
Bba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAJIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPENIETIATh LETU ACSITEIBHOCTH, 33/1aBaTh MAPaMETPhl U KPUTEPUU UX JTOCTUKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DHU3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIAM,
OIICHUBATh PUCKH MOCIEACTBUI JESITEIBHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYaAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciienoBare/ibCKue AeCTBUSA:

BIIAJICTh HAYYHON TEPMHHOJOTHUEH, KIOUYEBBIMU TOHATUSAMH M METOAaMHU (U3UYECKOM
HaAYyKH;

BJIQ/ICTh HABBIKAMHU Y4eOHO-MCCIIEIOBATEIBCKON M MPOEKTHOW AESITeThHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIICHHs 331a9
(bU3UYECKOTO COAepKAHUS, IPUMEHEHHUIO Pa3IUIHBIX METO/I0B TTO3HAHHSI,

BIIAJICTh BHUJIAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEPIpETaIlnu,
npeoOpa30BaHMIO ¥ MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaAIIUSIX, B TOM YHCJIE MIPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TPUYHMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UPOBaTh 3aJady, BBIJIBUTATh
TUIIOTE3Y €€ PelIeHMs], HAXOAUTh apryMEHTBI JJI JOKa3aTelIbCTBa CBOUX YTBEPKIEHUH, 3a]1aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4U Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITEILHOCTH, B TOM
YHclie IPU U3YYeHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;



YMETb IIEPEHOCUTh 3HAHUSA MO QU3UKE B IPAKTHUECKYIO 00IaCTh XKU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HbIX MPEJAMETHBIX 00JacTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIbHbIE OAX0Abl U PELICHHUS;

CTaBUTH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJIeTh HaBbIKAMH MOJy4YeHUs MH(OpManuu (GU3NYECKOTO COACpPKAHUSA U3 UCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBJIATH IIOMCK, aHajiu3, CHCTEMAaTU3aLUI0 U
MHTEpIpeTalyio HHPOPMALIUU PAa3IMUHBIX BUJIOB U ()OPM IIPEJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pelIeHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpraHM3allUOHHBIX 3a/7ad C COOIIOAECHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPABOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€301acHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOTO COJAEpKaHUs B pa3IMYHbIX ¢opmarax ¢ ydEToM
Ha3HauYeHUs THPOPMALUH U 1IeJIEBOH ayTMTOPUHM, BEIOUPAst ONTUMAJIbHYIO (hOpMY NpeICTaBICHUS
U BU3yaJIHU3alUu.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHMIUKTHBIX CUTYallui U cMAT4aTh KOH(MIUKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW Y MHUBHU1yaIbHON paboThI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBHUN ¢ yuy€TOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEHUCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXJOr0 yJaCTHHKA KOMaH/bl B OOLIUHN pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WAEHU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3IUYHBIX CUTYalUAX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (QpU3UKU U
ACTPOHOMMH, BBISBIISATH IIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/Ia4H;
CaMOCTOSTCIIBHO COCTABJIATH ITIJIaH peH_IeHI/ISI pvaéTHBIX Hn KAa4YCCTBCHHBIX 3aJa4, IIJIaH
BBITIOJTHEHHSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOYHOCTEW U MPENOYTEHU;
JaBaTh OIEHKY HOBBIM CUTYAaIIHIM;
pacIIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;



JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEIICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO SPYAHUIIMH B 001aCTH PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsM, BHOCUTb KOPPEKTUBBI B AESITEIHHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIa/ICTh HaBBIKAMH [MO3HABATENBHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JCHCTBUN
Y MBICJIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh PUEMBI pe)JICKCUU JIJISl OLICHKH CUTYallld, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 0 UX CHIDKCHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATH ce0sl, TOHMUMAsi CBOW HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3YNIbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B nporiecce 1O0CTHXEHUSI TUYHOCTHBIX PE3YyIbTaTOB OCBOCHHUS MIPOTrPAMMBI IO (hU3UKE AJIs
YPOBHSI CpeAaHero oomiero odpa3oBaHusi y 00ydYaIOMIMXCSl COBEPIICHCTBYETCS IMOIMOHAIBHBIN
WHTEJUICKT, MPEe/Ioiaralomuii copMupoBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE TOBe/IeHUE, CIIOCOOHOCTh aJaTUPOBATHCS K YMOLIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIIATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAILIMM, BKJIIOYAIOMIEH CTpPEMIIEHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXOMS U3 CBOMX BO3MOXHOCTEN;

OMIIATUH, BKIIIOYAIOMICH CIMOCOOHOCTh IMOHMMATh SMOIMOHAIBHOE COCTOSIHUE JPYTHUX,
YYUTHIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIONIUX CMIOCOOHOCTH BHICTPAUBATh OTHOIIEHUS C JPYTHMHU
JIOJTEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOH(IUKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PAa3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
JeATEIIbHOCTH JIFOCH;

YYUTBIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJEJIeH: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJMIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCUHBINA HIEKTPUYECKUHN 3apsi]l IIPU pELICHUU
bu3uYecKux 3a1a4;

pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJCKYJISIPHO-KMHETUYECKOM TEOPHH CTPOEHHUS BEHIECTBA M DJIEKTPOJUHAMMKU:



pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JBUKCHHE 110 OKPYKHOCTHU, HHEPITUS, B3auMoieiicTBUE Tel, Tuddy3us, OpoyHOBCKOE ABUKCHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, HI3MEHEHUE 00BEMA Tell U HarpeBaHUU (OXJIAXKIACHUN),
TEIUIOBOE PAaBHOBECUE, HCIApEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTALUIM3alUs, KHUIIEHUE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHUE JaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSHMS Tra3a B H30Ipoleccax, JIEKTpU3alusl Tej, B3auMOJCiCTBHE
3apsIoB;

OINKCHIBATh MEXAHMUYECKOE JIBI)KEHUE, UCHOJb3ys (PM3MYECKHUE BEITUYMHBI: KOOpAMHATA,
yTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUila, UMIYJIbC Tella, KHHEeTHYecKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
OTMCAaHHUH MPABMIIBHO TPAKTOBATH (PU3NIECKUN CMBICI UCTIONB3yEMBIX BEJTHUUH, UX 0003HAYCHUS
U €IUHHIIBI, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINE MAHHYIO (PM3MUYECKYIO BEIHUYMHY C IPYTUMHU
BEJIIMYMHAMU;

OMKCHIBATh HW3YYEHHBbIE TEIJIOBbIE CBOICTBA TEN W TEIUIOBBIC SIBICHUS, HCIOJb3Ys
dbusznyeckue BeJIMYMHBI: JaBIIEHUE Tas3a, TeMIlepaTypa, CpEeAHssl KUHETHYeCKas OSHEprus
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CPeJHEKBaJpaTHyHash CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEprusi, padora raza, kod(h(UIMEHT MOJEe3HOro JIEHCTBUS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEIUYHH,
uX OOO3HAYCHHS W EIMHHUIBI, HAXOJUTHb (OPMYIBI, CBS3BIBAIONIME MAaHHYI0 (U3NYECKYIO
BEJIMYHMHY C APYTUMH BEITMUHNHAM;

ONMCHIBATh U3yUYCHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTpUYECKoe IOJIe,
HanpsOKEHHOCTh  IOJI, MOTEHIMAJ, Pa3HOCTh IOTEHLUANOB; IpPH ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEJIMYUH, UX OO003HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETHUUHAMU;

aHaTM3UpPOBaTh (PU3MUYECKHE MpPOLECChl U SIBIEHUS, UCHONb3yd (DU3MUYECKHE 3aKOHBI U
NPUHLMIIBL 3aKOH BcemupHoro tarotenusd, |, |l u Ill 3akonsr HbioTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKOW YHEPIUH, 3aKOH COXPAHEHUSI MUMITYJIbCa, TIPUHIIUIT CYNEPIIO3UIINA CHJI, TPHHIIUTT
paBHONpPABUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBSA3b CpPEJAHENW KHUHETUYECKOW HHEPrHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MEepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsa, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCIOBUS (IPaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MacHOrO MCIIOJIb30BAHMS B TOBCEAHEBHON KU3HU;

BBIMOJHATh 3KCIIEPUMEHTHI IO HUCCIIEJOBAHUIO (PU3UYECKUX SBIEHUH M IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSIMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOaeMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIISATh MpPSIMBIE U KOCBEHHBIE H3MEpPEHHS (UIUUECKUX BEIUYHH, NPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEKIy GU3MUECKUMU BEIMYUHAMU C UCTIOJIB30BaHUEM MPSMBIX
U3MEpPEHU, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOIYYEHHOMN



3aBHCUMOCTH (PU3MYECKUX BEIUYUH B BUJIE TaOIHII U TPapUKOB, 1E1aTh BEIBOJIBI [0 Pe3yJbTaTaM
UCCIIEI0BAHMS;

coOmoaTh MpaBwia 0€30MacHOro Tpylda NPHU TMPOBEACHUM HCCIEIOBAaHMA B pPaMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM ¥  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIOJIb3Ys
buznyeckue 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHsI 33a/1a4i BbIOUpATh (PU3NYECKYIO
MOJIeJIb, BBIACHATH (U3NYECKUE BEIMUYMHBI U (QOpPMYJbl, HEOOXoIuWMble s e€ peleHus,
MPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKO BEeIMUNHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMUECKU HENPOTHUBOPEUMBYIO LIENOUYKY
pacCyXJI€HHI ¢ OMOpO Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKUE SIBIICHUS,

UCTIOJIB30BAaTh MPH PEIICHUH yIeOHBIX 33]1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUT
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUsS, HHTEPIPETALUU U TPEJCTABICHUS Yy4eOHOW U HAy4yHO-
NOMYJSIPHOM MH(pOPMAIUH, TOTYYEHHOU U3 PA3IUYHBIX UCTOYHUKOB, KPUTHUYECKU aHATH3UPOBATh
MOJIy4aeMyro HH(POPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bsACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUIECKHE 3HAHUS MO (PU3HKE B TOBCEIHEBHOM )KU3HHU [T 00eCTIeUeHUS
0€30MacHOCTH IPpU OOPAILEHUH € MPUOOpPAMH M TEXHUUYECKUMHU YCTPOMCTBAMHU, AJIsl COXPAaHEHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMUYECKOT0 MIOBEJCHUS B OKPYKaIOILEH CpeIe;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIIMYHBIX COLIMATIBHBIX POJIEH, IIaHUPOBATh padoOTy
TpYyMNIbl, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAHJAPTHBIX CHUTYalUsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpruBaeMoil MpooIIeMBl.

K konny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKOU
JEeSTeIbHOCTH JIFOJIeH, 1IEI0CTHOCTh U €AMHCTBO (PU3UYECKOM KapTUHBI MUPA;

YVUUTHIBaTh TPAaHUIBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJAENel: TOoYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHHUK CBETA, sIIEpHAsi MOJIEb aTOMA, HYKJIIOHHAs
MO/IeNIb aTOMHOTO si/Ipa MPpH pellieHUH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJIECHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: DJIEKTPUYECKasi MPOBOJNMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
WHAYKINS, JAEWCTBHE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBWXKYILIUICS 3apdf,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W TMOJISIpU3alUsg CBeTa, JUCHEepCUsi CBeTa,
dorornekrpudeckuii 3ddext (poroaddekr), CBeToBOE NaBlIeHNE, BOSHUKHOBEHUE TMHEIYATOTO
CIIEKTpa aToMa BOJ0pOJIa, €ECTECTBEHHAsl U MICKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKHE,
IIEKTPUYECKYIO ITPOBOAMMOCTD PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHONB3YS (U3NYECKUE BEIMYMHBL: DJICKTPUYECKUN 3apsij, CHila TOKa, 3JIEKTPHUUECKOe
HaIpsKEHUE, JIEKTPUUECKOE COIPOTUBIICHHUE, PA3HOCTh MIOTEHINAJIOB, JIEKTPOABUKYIIAs CUIIA,



paboTa TOKa, MHIYKLIMS MarHMTHOro mousid, cuia Ammepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KosieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOILECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
Kosie0aHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWJIa JIMH3bL, MPH OMNUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIONB3YEMbIX BEIMYMH, WX OO0O3HAUCHHUS W EAMHUIIBL,
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEJIMUUHAMU;

ONUCBHIBATh M3Y4YEHHbIE KBAHTOBBIE SIBIEHUS W IPOLECCHI, HUCMHONb3Yys (U3NUECcKue
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, IMEPHOJ IoJypaclaza, SHEpPrus CBSI3M ATOMHBIX siep, IPU OINUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEIUYMH, MX OO0O3HAUYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BEITUUMHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHLMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO W IAPAIEIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3akoH JDxoyns—JIleHna, 3akoH JJIEKTPOMarHUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IIPEIOMJICHUS
CBeTa, ypaBHeHHE DiHIITelHA 17151 hoTo3(h(eKTa, 3aKOH COXpaHEHUs FHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUYECKOrO 3apsj]ia, 3aKOH COXPAHEHHUS MAacCOBOIO YHCIA,
noctynatel bopa, 3akoH paguMOaKTHUBHOIO pachajga, MpU 3STOM pa3inyaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI, 00JIacTH)
MPUMEHUMOCTH;

OIPECIIATh HAIPaBJICHUE BEKTOpAa MHAYKLIUM MarHUTHOTO IOJIS ITPOBOJHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH M ONHMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJloM, TOHKOH JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI 10 HCCIIEAOBAHUIO (PU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEeHuH: 1mpu 3ToM  (GOpMYIHPOBATH
npoOeMy/3agady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHusl, IPOBOJUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh MNpSMble U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIMYMH, IPU ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHUS U HCIOJIb30BaTh W3BECTHBIE METOIbl OLIEHKU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yibTaThl MOJYYEHHOW 3aBHCHUMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKoOB, [enaTh BBIBOJABI IO pe3yjibTaTam
HCCJIEJIOBAHMUS,

coOnrofarh mnpaBuia O€30MacHOro TpyAa MPU MNPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATEIbCKOM M  TMPOEKTHOW JESTeNbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUYEcCKOW MOJENbI0, HCIONIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4Hl BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKHE BEIUYMHBI M (POPMYIBI, HEOOXOAMMbIE Ui €€ pelIeHHUS,
IPOBOJUTH PAcUYEThl U OLIEHUBATh PEATILHOCTH MOJyYEHHOTO 3HaUCHHsI (PU3MYECKON BEIIMUMHBI,

pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMOUYKY
paccyKIeHUI C OIIOPOM Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUECKHE SBICHMS,;



VICTIOJIb30BATh IIPH PEIICHUH YUeOHBIX 33/1a4 COBPEMEHHbBIE HH(OPMAIIMOHHbIE TEXHOJIOTHI
JUI TIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUsS y4eOHOW W HaydHO-
HOMYJSIPHON HH(POPMAITUH, TOJTyYEHHON U3 Pa3JINYHBIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
NoJy4aeMyro HH(opMaIuio;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
YCJIOBHS HX OE30ITaCHOTO MCIOJIb30BaHHS B TOBCETHEBHOM KH3HH;

IPUBOJIUTH MPUMEPHI BKJIaJa POCCUHCKHUX M 3apYOCKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE ITPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETHUECKUE 3HAHUS 10 (DU3HMKE B IOBCETHEBHOM KU3HHU JJIsl 00CCIICUCHHUS
0€30MacHOCTH MPH OOpAICHUHU ¢ IPUOOPAMH M TEXHUYECKHUMHU YCTPOMCTBAMH, ISl COXPAHCHUSI
3JI0pPOBBS ¥ COOJIFOJICHUSI HOPM SKOJIOTMYECKOT0 MOBE/ICHUS B OKPY)KAIOIIEeH cpene;

paboTatk B TpyIIIe C BHITOJHEHUEM PA3TUYHBIX COIUABHBIX POJIEH, MIIAaHUPOBATh padboTy
TPYIIIbI, PAalMOHAIBHO paclpeneNiarTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIHOCTH B
HECTAH/IAPTHBIX CUTYaIUsAX, aJCKBATHO OLICHWBATh BKIAJ KaXIOr0 W3 YYaCTHHKOB I'DYIIbI B
pelIeHHEe pacCMaTPUBAEMOi IPOOIICMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 brbmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemartuka 5 bubmmorexa LIOK
' https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXPAHEHHUS B MEXaHHUKE 6 1 1 htl/tIpSJ,j:I;I/?nT.e;jo])_E).ru 17541072
Hroro no paszneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOMHAMMKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoteka [IOK

®a3oBbIC Nepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubnunorexa LIOK
4.1 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTosHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [IOK
' B Pa3lIMUHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pazgen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJIeKTpOMarHuTHas bubnnorexa [HOK
11 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 0] 10 3
frriKa https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bu6miorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE
bu6mmoreka [IOK
| 4
0 Obobuwaiowee nopTopenne https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC

N Koanvecrso yacos D1eKTpoHHbIe HUPPOBLIE

. Tema ypoka Beero Kourpoabusie IIpakTuueckue  00pasoBarejbHbIe
padoThbI padoThsI pecypcnl

1 ®usuka — Hayka o npupoje. Hayunsie 1 Bbu6mmotexa [JOK
METO/IbI TIO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo usuku B popMUpoOBaHUU

2 COBPEMEHHOM (flzaquoﬁ Kq;plTjnle MHpa, B 1 bubnroreia LIOK

. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESITebHOCTU JTIOACH
MexaHnndeckoe JBHKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubmuoreka [{OK
nBrokenus. [lepemernenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSIMOJIMHEITHOE 1 bubmmnoreka HOK
JBVKECHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe nageHue. Y CKopeHue 1 bubnnorexa [JOK
CcBOOOIHOTO MaACHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonumHelinoe nBuxeHue. /[BrxeHne 1 bu6muoreka [JOK
MaTepUaIbHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuntmn oTHOCHUTENBHOCTH [ anumnes. ) BuGmorexa [IOK

8 WNHuepunaneHble cuctemsl oTcuera. [1epBbrit 1

3akoH HproToHa

https://m.edsoo.ru/ffO0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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Macca tena. Cuia. [lpunnun

9 Cynepno3uiuu cui. Bropoii 3akoH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroToHna ns MmaTepuanbHON TOYKU
10 Tpernii 3akoH HproTOHA 1U11 Bbu6muotexa [JOK
MaTepUAIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCeMHUpHOro TsroreHus. Cumia bubmuorexa [IOK
Tsokect. [lepBast KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnuoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduuuent tpenus. Cuna
13 COHpOTII)/IBJIeHI/ISI np(ll)/lq)aBI;meHmII) Tena B Bubmmorexa IOK
https://m.edsoo.ru/ff0c3f76
AKHUJIKOCTHU WIN ra3e
[ToctynarensHoe U BpamareabHOe
14 JBYKEHHE a0COIOTHO TBEPIOTO TENa. Bbu6mmoteka [JOK
MowmeHT cuibl. [Tnedo cuibl. Y cnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElla
Hmnynbe MaTepraabHONW TOUKH, CUCTEMBI
15 MaTepuaibHbIX TOUYEK. IMIynbe CUbL. bubmuoteka [IOK
3aK0oH COXpaHEeHUsS UMITyJbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBYKEHUE
Pabota u moutHoCTh cuitbl. Kunernueckas
16 JHEprus MaTI;JI/IaJILHoﬁ“ Touku. Teopema 00 Bubmmorexa HOK
. https://m.edsoo.ru/ff0c4502
WU3MEHEHUN KNHETUYECKOW SHEPruu
[TorennumanesHast sHeprus. [loreHnmanpHas
17 SHEPrus ynpyro aeGpopMUpOBaHHOM bubmmoreka [JOK

IPYXUHBI. IToTenumnanbpHas OHEpPIuUA TCJ1a
BOJIM3HU IMOBCPXHOCTU 3emin

https://m.edsoo.ru/ff0c461a
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18

19

IloTeHnmanbHBIC M HEIOTCHIIMAJIBHEIC
cribl. CBSI3b pa6OTBI HCIIOTCHIIMAJIbHBIX
CHJI C U3MCHEHHEM MEXaHNYSCKOM SHEPIrun
CHCTEMBI Tell. 3aKOH COXpPaHCHUA
MEXaHUYeCKOH OHEpPIrun

Jlaboparopuas padota «VccienoBanue
CBSI3H PabOTHI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM SHEPTUH Tella Ha IPUMEpPE
PacTSDKEHHST PE3UHOBOTO HKI'YTa»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXAHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ffO0c4b74

21

22

23

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Anddysus

XapakTep ABMKEHUSI U B3aUMOJEHCTBUS
qyacTull BeniecTsa. Mozienu CTpOEHHUs ra3os,
KHUAKOCTEH U TBEPABIX TET

Macca monekyin. KonuuecTBo BemiecTsa.
[TocTostHHas ABoraapo

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc?

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

25

26

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHEH KUHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneiipona

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e
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27

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

Jlaboparopuas padota «Vccienoanue

28 3aBHCUMOCTH MEX/y MapaMeTpaMu
COCTOSIHMSI pa3pEKEHHOI0 Ta3a
29 M3onporiecchl B MeaabHOM ra3e u ux bu6nmoreka [IOK
rpaduUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
BuyTpeHHs dHEprus TEpMOJUHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI.
30 KomuyecTBo TemioTs! u padora. bubmroreia LIOK
https://m.edsoo.ru/ff0c5952
BHyTpeHHss sHEprUsi 0THOATOMHOTO
UJeallbHOTO Ta3a
31 Bupl Temonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTb BEILLIECTBA.
32 Kgnuqecho TETJIOTHI TIPH T:;nonepenaqe. brbmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnabaTHBIN mporecc
33 IIepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bubmuoreka [IOK
NPUMEHEHHE K H301poIieccamMm https://m.edsoo.ru/ff0c5efc
34 Heo6paTumocTs npolLeccoB B MpUpoIe. bubmuoteka [IOK
Bropoit 3aKk0H TepMOIMHAMHKH https://m.edsoo.ru/ff0c6230
35 [Mpunuun nevicteus u KI1J[ TermoBoit bu6mmoteka IIOK
MalInHbI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KII{
37 DKOJOrH4ecKHe MpoOIeMbl
TEIJI09HEPTETUKU
38 O6o0maromuii ypok «MosekyspHast bubnuotexa [JOK

¢uzuka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/ff0c6938
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KonrponsHas pabora o Teme

39 «Monexkymnsapraas ¢puzrka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBanue U KOHACHCAIHS. Bbu6muotexa [JOK
Hcnapenue u kumeHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCUTEIIbHAS BIIAYKHOCTh bu6nmoreka [IOK
BO31yXxa. HachlmeHHbIi map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucraminyeckue u
42 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB bubnnorexa [JOK
KpHUCTAIOB. JKuIKKe KPUCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBnenue u xpucraumsanus. Y qenbHas Bbu6mmoteka [JOK
TeruioTa tiasieHus. CyonuManus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIJIOBOTO OamaHca brbmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Ten. DIEKTPUUECKUH 3apsi. bubnnorexa [JOK
JlBa BU/Ia DIEKTPUUCCKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHMKH, TUDTIEKTPUKH U
46 H:J'IyHIiIOBOJIHI/JIIKI/I. 3aK(I:H COXpaHEHHS bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO0 3apsiaa
47 BsaumoneiictBue 3apsiioB. 3akoH Kynona. bubmmnoreka HOK
ToueuHbIil 37EKTpUYCCKUI 3aps/T https://m.edsoo.ru/ff0c6ces
Hanpsk€HHOCTBD 3JIEKTPUYECKOTO TOJISL.
48 Hpniunn cynepnoz.nulfn AIEKTPUUECKUX Bubmmorexa LIOK
. R https://m.edsoo.ru/ff0c6df2
nosier. JInauu HanpsHKEHHOCTH
49 Pabota cuit 3IeKTpOCTaTUYECKOTo MOJsl. bubnmnoreka [JOK

Ilorenuuan. Pa3HocTh NOTEHIINATIOB

https://m.edsoo.ru/ff0c6f00
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HpOBOI[HI/IKI/I " IUSJICKTPUKHU B

50 ANEKTPOCTATUYECKOM II0JIE. Bubmmorexa HOK
https://m.edsoo.ru/ff0c7018
JlsnexTpuueckasi MPOHUIIAEMOCTh

51 OnekrpoémkocTh. Konaencarop bubmorexa LIOK

https://m.edsoo.ru/ff0c7126

52 DIIEKTPOEMKOCTH IIJIOCKOI0 KOHJEHCATOPA. bubmuorexa [IOK
DHeprust 3apsKEHHOr0 KOHAEeHcaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGoparopnas padota "N3mepeHue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOIMMPOBATHLHOTO

o4 anmapara, CTpyMHOro IpHHTEpA.
DneKTpocTaTHUecKas 3aluTa. 3a3eMJIeHHe
ANEKTPONpUOOpPOB
DNeKTpUUECKUN TOK, YCIIOBUS €r0

55 cymectBoBanus. [locrosuubiii Tok. Cuia
toka. Hanpsoxenue. Conportunenue. 3akoH
Owma 151 yyacTka 1enu
[TocnenoBarenbHOE, TapaIIEIBHOE,

56 CMEIIAHHOE COCIMHEHNE MMPOBOTHUKOB. bubmuoreka [JOK
JlaboparopHas pabota «3yucHue https://m.edsoo.ru/ff0c74f0
CMEMIaHHOTO COETMHEHUS PE3UCTOPOBY»

57 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubmmoreka [JOK
3akon JIxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma ,[[Hil MIOJTHOM (3aMKHYTO) BuGmorexa 1IOK

58 anekTpuyeckon nenu. Koporkoe

3ambIkanue. JlabopatopHas pabota

https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

«M3mepenne DJ1C uCTOYHMKA TOKA U €r0
BHYTPEHHETr0 COIIPOTUBIICHUS

DNEeKTPOHHAs TPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS

59
METaJUIOB OT TEMIIEpaTypHl.
CBepXIpoBOIMMOCTh
60 DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA
AJIEKTPOHHBIX MTyYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U
61 MpUMecHas poBoAUMOCTb. CBoiicTBa Pp— bubnnoreka [JOK
n-niepexona. [ToaynpoBoHUKOBBIE https://m.edsoo.ru/ffOc84ae
PUOOPHI
DIEeKTPpUYECKHI TOK B pacTBOpax U
pacruiaBax 3JIeKTPOIUTOB. bu6nmorexa LIOK
62
DNEeKTPOTUTHYECKAS TUCCOIMAITHS. https://m.edsoo.ru/ff0c82ba
OneKTponaun3
DNEKTPUYSCKUH TOK B Ta3ax.
P . . bu6mmoteka IIOK
63 CaMOCTOSTEIbHBIA U HECAMOCTOSTEILHBIN
https://m.edsoo.ru/ffOc84ae
pa3psa. Monnus. [1nasma
DnexTpudecKue NpuoOpsI M yCTPOMCTBA U
64 E) ec oep pe e ye I1)'1 aBHJIa bubamorexa LIOK
X IIPaKTHYECKOE IIPUMEHEHHE. BUJI
p p p https://m.edsoo.ru/ffOc86fc
TEXHUKU 0€30I1aCHOCTH
65 0606 . 5 bubmuoreka [{OK
OOIIAOIINHN YPOK «DJIEKTPOIHMHAMUKAY
M POl https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
66 «Quekrpocratuka. [TocTosHHBIM bubmuoreka [IOK

ANEKTpUYECKU TOK. TOKH B pa3iIM4HbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

67 PesepsHblil ypok. KonTponbHas padoTa no 1 Bu6mumorexa [JOK
Teme "DiekTpoauHaMuKa' https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O600maronuii ypok mno 1 Bbu6muotexa [JOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTuueckue e — o0pasoBare/ibHbIE
padoTbI padoThbI pecypchl

ITocTossHHBIC MATrHUTHI U UX
B3aUMOJCHCTBHE. MarHuTHOE

1 oJe. BI;KTOp MAarHUTHOM 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0c9778

UHAYKIUA. JINHAA MarHUTHOM
WHIYKIAH
MarsuTHO€e 1oJie TPOBOTHUKA C

9 TokoM. OnbIT Dpcrena. 1 Bu6motreka [JOK
B3aumoeicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHas padora «M3yueHue

3 MarHIETHolso HOE}I KaTymKI/Iy: 1 1 Bubmmorexa HOK
LOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO IIOJIS Ha
MPOBOAHMK ¢ TOKOM. Cuna

4 Awmnepa. JlabopaTtopHas pabora 1 1 bubmuoreka [IOK
«HccneqoBanue necTeus https://m.edsoo.ru/ffO0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)
JlelicTBHEe MarHUTHOTO II0JIS Ha

5 JBUXKYITYIOCS 3apsKEHHYIO 1 bubmuoreka [{OK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHia

5 DNeKTpOMarHUTHASE WHYKIIHSL. 1
IToTok BekTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuud. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHOW MHTYKITHH
®dapages

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubnunorexa LIOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIIeHUE
camounaykiuu. J/(C
CaMOUHIYKIIUU. DHEPrust
MarHUTHOTI'O TOJISl KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSITHHbIE
MarHMThl, 3JIEKTPOMArHUThI,
AIIEKTPO/IBUraTeNb, YCKOPUTEIIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o06maromuii ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
AHIYKLHASD)

KonTponbHas paboTa mo Teme
«MaruuTHOE 10JI€e.
QHCKTpOMaFHI/ITHaﬂ HUHAYKOUA

CBOOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

bubnuoreka [{OK
https://m.edsoo.ru/ff0cad58

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

16

17

18

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
neproJia MajblX KOJIeOaHu rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCcChI
rpy3a»

KonebarenbHblit KOHTYP.
CBOOOIHBIE IICKTPOMATHUTHBIC
KOJICOaHUsI B HICATbHOM
K0JIe0aTeIbHOM KOHTYpE.
AHaIOrst MEXTy MEXaHHYESCKUMHU
H DJICKTPOMArHMTHBIMU
KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJI€ATIbHOM
K0J1e0aTeIbHOM KOHTYpE

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYecKue KojaeOaHMs.
Pe3onanc. Beinyx/1eHHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHMs

[IepeMeHHBIH TOK.
CuHycongaibHbIN epeEMEHHBIN
TOK. MOIIIHOCTB IIEPEMEHHOT0
TOKa. AMIUIUTYHOE U
JIEHCTBYIOLIEE 3HAUEHHUE CHIIbI
TOKA W HaIIPSKEHUS

Tpauncdopmarop. [IpousBoactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SJHEPIUU

bubmuoreka [IOK
https://m.edsoo.ru/ffO0ch820

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbh9c4

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOchb86

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbhd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YCTpoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTIO
3BOHKA, F€HEepaTopa NepeEMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.
Kynbrypa ncnonb3oBanus
JJIEKTPOIHEPTHUH B MTOBCEIHEBHOM
KHU3HU

21

Mexanndaeckue BOJIHBI, YCJIOBUA
pacnpocrtpanenus. [lepuog.
CKopocTh pacpocTpaHEeHUs U
JuinHa BONHEL. [lonepeynsie u
MPOJIOTILHBIE BOJHBI

bubmuoreka [{OK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocThb 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

bubnunoreka LIOK
https://m.edsoo.ru/ffOcccOc

23

24

25

DJIEKTPOMAarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTk. [Ikama
SJICKTPOMArHuTHBIX BOJIH
[IpuHUMIIBI paIOCBA3U U
tTeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamus

KonTtponbHas padora «Konebanus
Y BOJIHBI»

bu6mmoteka IIOK
https://m.edsoo.ru/ffOccfe0

bubnunorexa LIOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssmonuHeitHOe
pacnpocTpaHeHue CBETa B
OAHOPOJHOM cpene. TodeuHblid
UCTOYHHK cBeTa. Jyu cBeTta

but6mmorexa [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

OTtpakeHue cBeTa. 3aKOHbI
otpakeHus ceera. [locrpoenue
N300paKeHHI B TUIOCKOM 3epKaie

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd4e0

28

[Ipenomienue ceera. IlonHoe
BHYTPEHHEE OTPa’KEHUE.
[IpenenbHbIi yroa nojaHoro
BHYTPEHHETO OTPa’KCHHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd7f6

29

30

31

32

33

JlaGopaTtopHnast pabota
«M3mepeHne nokasaress
IIPEJIOMIIEHUS CTEKIIA»

JIunzsl. [locTpoenne
n3o0paxenwuii B muH3e. opmyia
TOHKOH JIMH3EI. Y BEIIMUCHUC
JIMH3EI

JlaGoparopHas paboTa
«HccrnenoBaHue cBOMCTB
M300paKeHH B TUH3AX)

Hucnepcus cera. CroxxHbIH
coctaB Oenoro ceera. L{Ber.
JlaGoparopHas paboTa
«Habmroenne aucnepcuu cBeTa

WNurepdepenuus crera.

Judpakuus ceera.
JudpakumonHas pemeérka

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd67a

bubnuoreka [IOK
https://m.edsoo.ru/ffOcddle

but6mmorexa [IOK
https://m.edsoo.ru/ffOced22

34

35

[TonepedHOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera
OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS X
0€30MacHOro NpUMEHEHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

rpaHI/ILIBI MNPUMCHUMOCTHU
KJIaCCUUECKON MEXaHUKH.

bu6nmoreka [IOK

36 [TocTynaTsl crienUaibHOU TEOPHH https://m.edsoo.ru/ffOcf862
OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmmorexa LIOK
https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKpPAILECHUE JITTHHBI
DHeprus U UMIYJbC
38 pensTuBUCTCKON yacTulbl. CBs3b Bbu6moteka [JOK
MacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTponbnas pabota «OnTuka.
39 OCHOELI cneuplfaanoﬁ TEOPUU bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY
40 ®oronsl. opmyia [1nanka. bubmuoteka [IOK
DHeprus 1 UMITyJIsC HOoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BAaHNE
41 (I)OT(I:B(I)(beKTa. OHLIIITLI A T. bubmorexa LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpdekTa. YpaBHEHHE
42 3I>'IHHITe§Ha nnq:[(bq)omaq);ema. bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
aBnenue ceera. Onpith [1. H.
43 JII[e6eJIeBa. Xumuueckoe neiicTBue bubmorexa [IOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
44 MPAKTUIECKOE IPUMEHEHHE:

dboToreMeHT, PoTONaTUHK,
COJIHEUHas OaTapesi, CBETOINO/



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenue 3a1ay mo reme

bubnunoreka LIOK

45 «DIIEMEHTBI KBAHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI

46 Pesepdopna no paccesauro o- bubmmoreka [JOK
yacrtull. [I1anerapHas Mozenb https://m.edsoo.ru/ff0d091a
aToMa

bu6nmoreka [IOK

41 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
W3nydeHune u noryiomieHue
(OTOHOB TIPH MEPEXOJIC ATOMA C bu6mmoteka [JOK

48
OJTHOTO YPOBHSI SHEPIHHU Ha https://m.edsoo.ru/ff0d0afa
npyroii. Buapl criekTpoB
BostHOBBIE CBOMCTBA YaCTHIL.

Bounsl ne bpoiins.
49 KOpHYCiYHﬂI[))HO-BOHHOBOP'I Bubmmorexa IOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYJICHHOE M3TyYCHHE
OTKpBITHE PATHOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnnorexa [JOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PalnOaKTUBHOTO U3ITyYCHHUS
CgoiictBa anb(a-, 6era-, ramma-

51 u3nydeHus. Biusuue
PalMOaKTUBHOCTHU Ha KUBBIE
OpraHU3MBI
OTKpbITHE TIPOTOHA U HEUTPOHA.

59 N3otomnsl. Anba-pacna. bu6muoreka [IOK

ONEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnajn. ['amma-uzinydenue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

54

55

56

OHeprus CBA3U HYKJIOHOB B S/IpE.
Snepublie peakuuu. AnepHblid
peaktop. [Ipobiemsr,
MEPCIIEKTUBBI, IKOJIOTUYECKUE
ACMEKTHI AICPHON IHEPTETUKHI

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA. METO bl
HAOJIO/ICHUS ¥ PETUCTPAINH
31eMeHTapHbIX yacTull. Kpyrnbiii
cton «DyHIaMeHTalIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($U3NIECKOi KapTHHBI MUPAY»

Bun 3Bé3nHoro Heba. Co3Be3nus,
SIpKUE 3BE3/1bI, IUIAHEThI, UX
BuguMoe asmxeHue. ConHednas
cucremMa

Comnie. CojlHEUHasT aKTHBHOCTb.
Ncrounuk sHeprun CosHua 1
3BE3N

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

58

3BE3bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
MOCJIeI0BAaTEIbHOCTH. BHYyTpeHHEee
ctpoenue 38&311. CoOBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU
n 3BoJiroriu CoJtHIIa U 3BE3 ]

Muneunsiii [1yte — Hama
lNanakruka. [Tonoxxenue u
neuxenne ConHna B ["anakTuke.
lNanmaktuku. Y€pHble ABIPHI B sApax
TaJIAKTUK



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITy4YeHHE.
MeraranakTuka

60

Hepemennsie npo6iaembl
ACTPOHOMHH

61

62

63

64

65

66

KoHnTtposbHas pabota «J1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJloBeKa

O6o6maromuit ypok. Posib u
MecTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

Ob6o6maromuit ypok. Poib
¢du3nveckoil Teopun B
(opMHpOBAaHUY MPEICTABICHUI O
¢du3uueckoil kapTHHE MHUpa

O6o06matomuii ypok. Mecto
(bu3NYECKOI KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
IpeCTaBICHUN O IPUPOE
PesepBHBIil ypok. MarHuTHOE
noJie. DNEeKTPOMarHuTHas
UHIYKIHS




PesepsHblii ypok. OnTHka.

67 OCHOBBI CTICITUATTBHON TEOPUH 1
OTHOCUTEIILHOCTH
Pesepnniii ypok. KBantoBas
68 q)HSIfKa. QJZEI:MGHTLI ACTPOHOMHUU H 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10O 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

» ®usmka, 10 knacc/ Msixkumes ['.51., Byxosues b.b., Corckuit H.H. nmon penakuueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3narensctBo «IIpocBemenue»

» ®duswnka, 11 kimacc/ benara B.B., JlomauenkoB U.A., [TaneOpariieB FO.A., AkiinonepHoe
obmmectBo «M3narenscTBO «IIpocBerienne»

METOJUYECKUE MATEPHUAJIBI JJIS1 YUUTEJISA

®usuka. Paboune nporpammsbl. 10—11 knacc. ba3zoBsiii u yriyonénnselii yposHu. llaranuna
A.B.

®usuka. [Toypounsie pa3pabdorku. 10 kiacc. Caypos I0.A.

®usuka. 10 knacc. (6a30Bb1i ypoBeHb). Mskumies I'.5., byxosues b.b., Corckuii H.H.
(mox pen. ITapdentbeBoit H.A.)

O®uzuka. 10 knacc. Dnexrponnoe npunoxenue (DVD) k yuebnuky Mskumesa .41,
byxosuesa b.b., Corckoro H.H. (mox pex. [Tapdentrenoit H.A.)

O®usuka. Paboune nporpammel. 10-11 knacc. ba3zoBsiii u yrinyonénunsiii yposuu. [llatanuna
A.B.

®usuka. [Toypounsie pazpadorku. 11 kiacc. Caypos 10.A.

®usmnka. 11 kmacc. (6a3oBbiii ypoBens). Makuies ['.4., Byxosues b.b., Yapyrun B.M.(miox
pen. [lapdentreBoit H.A.)

®usuka. 11 knace. DnexkrpoHHoe npuinoxenue (DVD) k yueOnuky Mskumesa ..,
byxosuesa b.b., YUapyruna B.M. (nox pen. ITapdentoeBoit H.A.)

Mapon A.E., Mapon E.A. KontposnsHsle TekcTsl 1o ¢puzuke. 10 k1. — M.: [IpocBemnienue,
2008.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MUHTEPHET

https://myschool.edu.ru/

http://class-fizik.ru/bmet.html
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