qﬁpazonanmo H Hayke

MYHHUOHDABHOE 00pazoBanpe "Poc.nan.nbclmﬁ paiion"

Cmonenckoii obaacry

MBOYy "Xopomonckag CPeanss miog"

PACCMOTPEHO cor. JACOBAHO
Pyxosonures, IMO 3amecturey, AUpeKTOpa
1o VP ‘
CuBenkopa B.A . SN ach 3
Ipotokon Ne 1 op «31» Hukonaepa 0.3, Ilprkas No R s
aBrycra 2023 r. Ipotokon No | o 31y aBsrycra 2023 r.
asrycra 2023 .
MoanucaHo uudposo
Hukonaes noAnucoio: Hukonaes < ’
Spyapa Bnaanmnposny
3nya PA [aTa: 2023.10.07
BnagnmnpoBiu 53,4515 13100
PABOYA ImrPor PAMMA

(ID 2179264)

Y4e6Horo npegmera «®Pu3uka, basosgiii YPOBeHp)

TS oﬁyqa}oumxc.n 10-11 knaccop

Xopomogo 2023



[Tporpamma o u3uke 6a30BOr0 YpOBHS Ha yPOBHE CpeHETO 00IIero oopasoBanus pa3paboTana Ha
OCHOBE TIOJIOKEHUH W TpeOOBaHMII K pe3yJibTaTaM OCBOCHHS OCHOBHON 00pa30BaTEIIbHOM MPOTPAMMBbI,
npeacraBieHHbx B @I'OC COO, a Taxke ¢ yuérom denepaqbHOH padouelt mporpaMmbl BOCIIUTAHHS U
KOHIIETIINH MpernoiaBaHus yueOHoro npeamera «Dusnkay B 00pa3oBaTebHBIX Opranu3anusix Poccuiickoi
®denepanyy, peaqu3yolX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

CopepxaHue mporpaMMbl IO (uU3MKe HampaBieHO Ha (opMHpOBaHHE ECTECTBEHHO-HAYUHOM
KapTUHBI Mupa oOyuatomuxcs 10-11 xmaccoB mpu oOyueHuu ux ¢usnke Ha 0a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-/IeITeIIbHOCTHOTO TIo1xoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm @I'OC COO x
IUIAHUPYEMBIM JIMYHOCTHBIM, HPEIMETHBIM M METalpEeIMETHBIM pe3yjbTaTaM OOYy4EeHHs, a TaKxKe
YUUTBHIBACT HEOOXOAMMOCTh pEANTM3alUU MEXIPEAMETHBIX CBs3ed (U3UKH C €CTEeCTBEHHO-HAYyYHBIMHU
y4eOHBIMU TIpeaMeTamMu. B Hell ompenensroTcs OCHOBHBIE LENH WM3y4YeHHs] (PU3UKU HAa YPOBHE CPEIHEro
oOmiero  oOpa3oBaHus, IUIAHUpPYEMble pe3yJbTaTbl OCBOGHHMS Kypca (U3UKU:  JIUYHOCTHBIE,
MeTarpeIMeTHbIE, IpeAMETHbIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIaHUpYyEMbIe pPE3yJbTaThl OCBOCHHS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHUCIE

peIMETHBIC PEe3yIbTaThI MO roJlaM O0yUeHUS;

e cozepxanue yueOHoro npeamera «Pusnkay 1o rojgaM o0ydeHusl.

®du3rkKa Kak HayKa 0 HanboJee OOIIMX 3aKOHAX MPUPOIBL, BHICTYIIAsl B KAUeCTBE yueOHOro MmpeaMera
B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJaJ B CHUCTeMYy 3HaHMH 00 okpyxaromem wmupe. LIIKompHBIA Kypc
Gu3UKN — CHCTEeMO0OPa3yONIU ISl €CTEeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB, IOCKOJIBKY (hU3ndYecKue
3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUM, H3y4aeMbIX XUMHUEH, OnoIorue, pusndeckoi reorpadueii
u actpoHomuei. Mcrnonb3oBaHue M aKTUBHOE MpHUMEHEHHE (PU3MYECKUX 3HAHWM OIpenesseT XapakTep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B chepe PHEPreTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, MOTYYCHHUS
HOBBIX MAaTEpUAJIOB C 33/JIaHHBIMU CBOMCTBaMHU U Jpyrux. M3yueHune (U3MKH BHOCUT OCHOBHOW BKIJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOydJarommuxcs, B (OPMHPOBAHWE YMEHHU
MPUMEHSTh HAyYHBIF METO/I TO3HAHUS TIPU BHITIOJHEHHH UMHU YUEOHBIX HCCIIEeI0OBAaHUI.

B ocHOBY Kkypca (u3MKM A7 ypOBHS cpelHero oouiero oOpa3oBaHus MOJIOKEH psij UAeH, KOTOpble
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBJISETCS JJIOTUYECKH 3aBEPLIEHHBIM, OH COJAEPKUT
MaTepuai U3 BCceX pa3iaeNioB (PU3MUKH, BKIIIOUAET KaK BOMPOCH! KJIACCHUECKOH, TaK U COBPEMEHHOM (PU3UKU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HeW Marepuan Kypca (U3MKU OOBEIUHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBisercss (OpMUPOBAaHHE MPEACTABIEHUN O CTPYKTYpPHBIX
YPOBHSIX MaTe€pUH, BELLIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanus mnpeArnosaraeT HUCIOIb30BaHWE T'yMaHUTapHOTO
noTeHnuana (U3NIecKoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHs (DU3UKHU C pA3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU TpOoOIeMaMHu.

Hoes npuknaonoti nanpasnrennocmu. Kype pusuku npeanonaraer 3HaKOMCTBO € HIMPOKUM KPyTroM
TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIIOKEHUI U3yUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MOCPEICTBOM BBEIEHUS 3JEMEHTOB COJEpKaHMs, MOCBAMIEHHBIX
9KOJIOTHYECKUM IpobjieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHHMKH U TEXHOJOTHH, a
Takke 00CYKIeHHsI MPoOIeM palliOHaIbHOTO MPUPOI0NOIB30BaHUS U SKOJIOTHYECKON O€30MacHOCTH.

Ctep>XKHEBBIMU 3JIEMEHTaMH Kypca (DU3MKH Ha YPOBHE CPEIHEro OO0IIEero 0O0pa3oBaHUs SBISIOTCS
¢uznueckue Teopur (GopMHpPOBaHUE MPEACTABICHUN O CTPYKTYpe MOCTPOCHUs (PU3NYECKON TeOpUH, POJIn
(GyHIaMEHTAIbHBIX 3aKOHOB WM TPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O MPHUPOJAE, TpaHUIIAX
IPUMEHUMOCTH TEOPUH, 171l OTIMCAHUsI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHcTeMHO-JIeATENIbHOCTHBI TOJIX0J B Kypce (U3MKH pealu3yeTcsi Mpexae BCero 3a CYér
OpraHu3alK SKCIIEPUMEHTABHON AeaTeNbHOCTH oOyyaromuxcs. s 6a30Boro ypoBHs Kypca (pHU3UKU —



3TO UCMOJb30BAHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIAOOPATOPHBIX padoT,
KOTOpBIE B TIporpamMme 1o (Gu3nke OObEIWHEHBI B OOMIMH CIHCOK YYCHHMUYECKHX MPAKTHYCCKUX pabdoT.
Bbinenenne B yka3aHHOM IIepedyHe JIaOOPAaTOPHBIX padOT, MPOBOAMMBIX JUIsl KOHTPOJS U OLEHKH,
OCYILECTBIISICTCS YUYACTHUKAMU O0Opa30BaTEIBHOTO MPOLECCa UCXOAS U3 OCOOCHHOCTEW MIAHMPOBAHUS H
ocHamieHusi kabunera ¢(usuku. I[Ipu 3TOM oOOecmeunBaeTcst OBIaJeHHE OOYYAIOUIMMHUCA YMEHHUSIMH
IPOBOJIUTh KOCBEHHBIE M3MEPEHMsI, MCCIEJOBAHUS 3aBUCUMOCTEH (DU3MYECKMX BEJIMYUH U ITOCTAHOBKY
OIIBITOB 10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHME ynensieTcs PELIEHUIO PACUETHBIX M KayeCTBEHHbIX 3azad. Ilpu stom g
pacu€THBIX 3a/1a4 MPHUOPUTETOM SBISIOTCS 33a4M C SIBHO 3aJJaHHOH (DU3NYECKON MOAEIBIO, TTO3BOJISIOIINE
IPUMEHSATh M3YyYEHHBbIE 3aKOHBl M 3aKOHOMEPHOCTHU KaK M3 OJHOIO pasjiena Kypca, TaKk U UHTErpUpys
3HAHUS U3 pasHbIX pa3zenoB. [ KkayecTBEHHBIX 3a/lauy IPUOPUTETOM SBIISIOTCS 3a/laHUs Ha OObICHEHHE
IpoTeKaHUs (PU3MUECKUX ABJICHUN U MTPOLIECCOB B OKPYXKAIOLIEH KHU3HHU, TpeOyroue Bbioopa pusnueckon
MOJIEJIH JUIsl CUTyallMM NIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TtpeboBanusimu PI'OC COO k MarepualibHO-TEXHUYECKOMY OOECIICYCHHIO
y4eOHOro mnpolecca 6a30Bblif ypoBeHb Kypca (M3UKH Ha YPOBHE CPEIHEro o0Iero oopa3oBaHUs JOJKEH
U3y4aThCsl B YCJIOBUSAX INPEIMETHOro KaOuHeTa (U3UMKU WIM B YCIOBUSIX HMHTETPUPOBAHHOrO KaOMHETa
NPEMETOB E€CTECTBEHHO-HAy4yHOro [WKiIa. B kabuHere ¢Qusuku [OMKHO OBITH HE0OXOAMMOE
nabopaTopHOoe O0OpYAOBaHHME [UIS BBIIOJIHEHUS YKAa3aHHBIX B IpOTrpaMMe MO (DHM3HMKE YYEHHUYECKUX
IPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMUPYETCS B COOTBETCTBUM C HMPUHLUIIOM MHHHUMAJIbHOM
JIOCTAaTOYHOCTH W OOECIeYMBaeT IMOCTAaHOBKY TIEPEYHCICHHBIX B IpOrpaMMe IO (U3HMKE KIIFOYEBBIX
JEMOHCTpallMi  JUIsl  MCCIENOBAaHUS  HM3Y4YaeMbIX SBJIIEHUHM U  TPOLECCOB, OMIHMPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpynOBaHME IJsI YYEHHUYECKUX IPAKTHUYECKHX paboT Qopmupyercs B BuUie
TEMAaTUYECKUX KOMIUIEKTOB M O0ECIEYMBACTCS B pacdyére OJHOTO KOMIUIEKTa Ha JBYX OOYYaIOLIMXCS.
Temaruueckne KOMIUIEKTHI Ja0OpaTOpHOro oOOpyAOBaHUS JOJKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, @ TAKKE KOMIBIOTEPHBIX U3MEPHUTEIbHBIX CUCTEM B
BUie HU(PPOBBIX JTA0OPATOPUHA.

OCHOBHBIMU LEJIIMU U3YYEHHSI PU3UKU B 001IIEM 00pa30BaHUU SABISIOTCS:

e (QopmupoBaHuE HUHTEpeca W CTpeMJIEHUS OOydYaloIMXCsl K HAaydHOMY M3YUEHUIO MPHUPOAbI,

pa3BUTHE WX WHTEIUIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUS U (POPMHUPOBAHHE HUCCIIEN0BATEIHCKOTO
OTHOIIEHHSI K OKPY KAIOIIIM SIBIICHHUSIM;

e (opMupOBaHHE HAyYHOI'O MUPOBO33PEHHUS KAaK pe3yJibTaTa U3yYEeHUsI OCHOB CTPOEHUSI MaTepUU U
(byH1aMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHHUN OOBSCHSATD SIBIEHUS C UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHE MPEACTABICHUA O pONMU (U3UKU IS Pa3BUTUS JAPYTHUX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3THX Ieneil oOecrieumBaeTcs peUIeHHEM CIEAYIOMIMX 3a/ad B Ipolecce H3yYeHHsS

Kypca (U3UKU Ha YPOBHE CPETHEr0 O0IIero 0Opa3oBaHus:

e npuoOpeTeHrne CUCTeMbl 3HaHUM 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpHUSX,
BKITIOYAss MEXaHUKY, MOJICKYJSIPHYIO (H3HKY, DIIEKTPOAMHAMHUKY, KBAHTOBYIO (H3HKY U
AIIEMEHTHI acTPOU3UKH;

e (opMupoBaHHE YMEHUIl MPUMEHATh TEOPETHYECKHE 3HAHUSA JUII OOBSICHEHUS (PU3HMUECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHSATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;



® OCBOCHHE CIOCOOOB pEIICHHs PA3IMYHBIX 33/1a4 C SIBHO 33JaHHOW (U3NYECKOW MOJIENbI0, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3/laHue (U3MUYECKON MOJENH, aJeKBATHOW YCIIOBUSM
3a/1a4u;
e rMoHuUMaHHEe (UINYECKUX OCHOB U MPHUHLMUIIOB JCHCTBHS TEXHHYECKHX YCTPONCTB U
TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELLY;
® OBJAJICHHE METOJAAMHU CaMOCTOSITEIbHOTO IIJIAaHUPOBAHUS U TPOBEACHUS  (U3HUECKUX
SKCIIEPUMEHTOB, aHalu3a M HWHTEpHIpeTanuu WHGOPMallUU, ONpPEIEICHHUs] JOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTara;
® CO3/aHME YCJIOBUW Uil Pa3BUTUS YMEHUM [POEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOU
JESITEIbHOCTH.
Ha u3yuenne ¢usuku (6a30BbIif ypoBEHb) HAa YPOBHE CpeaHero obmiero odpa3zoanus orBoautcs 136
yacoB: B 10 kitacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2 yaca B HEJIETIO).
[Ipennaraemslii B mporpamMme no GpU3MKe nepedeHb J1ad0paTOPHBIX U MPAKTUYECKUX Pa0bOT SBISETCS
PEKOMEHIOBaHHBIM, YYHUTENb JeJaeT BbIOOp MpOBeAeHHUS JTabOpaTOpHBIX PAdOT U OMBITOB C Y4ETOM

WH/IMBUIYAIBHBIX OCOOCHHOCTEH 00yYarOINXCA.
COJEP)XAHUE OBYYEHUA

10 KUIACC

Pa3nes 1. ®uznka u MeTOAbl HAYYHOT'0 TO3HAHMS

®u3uka — Hayka o npupoae. Hayunbsie MeToasl MO3HaHUA OKpyXkaromero mupa. Poie sxkcnepumenTa
U TEOPUH B IIPOLIECCE O3HAHUS MPUPO/IbI. DKCIIEPUMEHT B (hU3HKe.

MogenupoBanue Gu3nueckux siBieHUil U nporeccoB. Hayunbsle runorespl. dusznyeckue 3aKOHbI U
Teopuu. I'paHn1Ibl NPUMEHUMOCTHU (PU3UYECKUX 3aKOHOB. [IprHIINIT COOTBETCTBUS.

Ponb u mecro ¢usuku B (opMHUpPOBaHMM COBPEMEHHOW HayYHOW KapTHHBI MUpPa, B NMPaKTUYECKOU
JEATEIbHOCTH JIFOICH.

Llemoncmpayuu

AHazorosble 1 IU(PPOBBIE U3MEPUTENBHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmwkeHHE. OTHOCHUTENBHOCTh MeXaHW4Yeckoro aBrkeHus. Cucrema oOTcuéTta.
Tpaexropus.

[Tepememnienue, CKOpOCTh (CpeaHssi CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MaTepHATLHOU
TOUKH, UX MPOEKIIMH Ha OCH CUCTEMBI KoopAuHAT. ClokeHne MepeMeIeHUI U CI0KEeHUEe CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSAMOJIUHEHHOE ABIKEeHUE. [’ paduky 3aBUCUMOCTH KOOPJAWHAT,
CKOPOCTH, YCKOPEHUS, IYTH U MIEPEMEIICHNS MaTePHAITLHON TOYKH OT BPEMEHHU.

CBobomHOe masieHne. Y CKopeHue CBOOOTHOTO TIaICHMUS.

KpuBonuneiinoe aprxeHue. J[BIKEHHE MaTepHANbHON TOYKH MO OKPYXKHOCTU C TOCTOSIHHOW IO
MOJIYJIF0 CKOPOCTBIO. YTJIOBas CKOpPOCThb, JIMHEWHas cKopocTh. llepmom u dyactota oOpamieHus.
[{eHTpOCTpEMUTEIBHOE YCKOPCHHE.

TexHUYeCKUe YCTPONCTBA U NPAKTHUECKOE MMPUMEHEHHE: CITUAOMETp, ABM)KCHHUE CHAPSIOB, IICITHBIC
U peMEHHBIC TIePeIauH.

Jlemoncmpayuu

MoJienb cucTeMBI OTCUETA, HIUTFOCTPAITUS KHHEMATHICCKIX XapaKTEPUCTHK JIBHIKECHUSI.

[TpeoOpazoBaHye ABMKCHHI C UCIIOIB30BAaHUEM IPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKECHHOM MTPOCTPAHCTBE.



Habmionenue nBmxeHus tena, OpoIIeHHOr0 O] YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaJAeHHUS.

HampaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3y4yeHne HepaBHOMEPHOI'O JBUKEHHUS C LIENbIO OIIPEIEICHHNS] MTHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOLICHHSI MEXAY MyTSAMHU, IPOWIEHHBIMU TEJIOM 3a MOCIEA0BATE/IbHbIE PaBHbIE
IIPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBUYKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3yuenne NBMKEHUS Teja, OPOLIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutensHOoCcTH ['anunes. [lepssiii 3akoH HeroToHa. HEepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cwi. Bropoil 3akoH HproTOHaA i1 MarepuaibHOM
Touku. Tpernii 3akoH Hbl0TOHA JUIs1 MaTEpUATIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, ckonbxenus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBKEHUS U cuia TpeHus nokosd. Koadduuument tpenns. Cuia cONpOTHBICHUS MPU JBIKSHUU Tella B
AKUJKOCTH WM rase.

[ToctynaTensHoe U BpalaTeabHOE ABMKEHHUE aOCOMIOTHO TBEPIOTO Tena.

MoOMEHT cuibl OTHOCUTENIBHO OCH BpaieHus. [1nedo cunbl. Y cinoBus paBHOBeCUs: TBEPAOTO Tea.

TexHnyeckue ycTpolcTBa U MPAKTUUECKOE NPUMEHEHHUE: MOAUIUITHUKY, IBUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoit 3akon HeroToHa.

N3mepenue cuil.

CroxeHue Cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AepopMariu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUII TPEHUS NOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Nzydenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U PE3UHOBOM 00paslle, OT
ux aedopmarum.

HccnenoBanue ycioBuil paBHOBECHUSI TBEPIOTO TeJla, UMEIOIET0 OCh BPAIleHHUS.

Tema 3. 3aKkoHbl COXpaHEeHUs 6 MEXAHUKE

HNmnynbe MarepuaiabHOM TOUYKM (Tena), CHCTEMbl MaTepUalbHBIX TOYeK. VIMIynbC cuiabl U
M3MEHEHUE UMITyJIbCca Teja. 3aKOH COXPAaHEHUs UMITyJbca. PeakTuBHOE ABM)KEHHUE.

Pabora cuibl. MOIIHOCTD CHIIEBI.

Kunernyeckas sHeprust MarepuanbHOM ToUukH. Teopema 00 H3MEHEHUN KHHETHUECKON SHEPTUH.

[TorenuuanbHas »Heprus. [loTeHuumaneHas dHeprus ynpyro JaehOpMHUPOBAHHON MPYKHUHBL
[TorennmansHas sHEprys TeNa BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HEMOTEHUUAIbHBIE CHIIbI. CBsI3b pabOThl HEMOTEHUUANIBHBIX CHJI C U3MEHEHHUEM
MEXaHUYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKOMN dHEpruu.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.



TexHudeckue yCcTpouCTBa U NPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KOIEP, NMPYKUHHBIA MUCTOJIET,
JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexon nmoTeHIMATBHON SHEPTUU B KUHETUYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCoOMOTHO HEYNIPYTOTo yJapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C W3MEHEHMEM MEXAaHWYECKOH HSHEepruu Teia Ha HIpumepe
PacCTsKEHUs pE3UHOBOIO KIyTa.

Pazgen 3. MoJsieky/sipaasi pu3uKa 1 TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIAPHO-KMHETHYECKOH TEOPUHM U HMX ONBITHOE OOOCHOBaHUE.
BpoyHnoBckoe aswmxkenue. Juddysus. Xapaktep JBUKEHUS U B3aMMOAEHCTBHS 4acTHI] BellecTBa. Moaenu
CTPOEHUS Ta30B, JKUAKOCTEH U TBEPABIX Tel U OOBSICHEHHUE CBOMCTB BEILECTBA HA OCHOBE 3THX MOJEIeH.
Macca u pazmepsl monekyn. Konmuectso Bemectsa. [loctossHHas ABoranpo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenbcns.

Monens uneanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON TEOPUU HICAIBHOTO
ra3a. AOCOJIIOTHas TeMIepaTypa Kak Mepa cpeiHell KHHETUYECKON SHepruy TEIIOBOro ABMIKEHHS YaCTHIL
raza. lllkana temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. 3akoH
Janbrona. M3ompouecchl B HAEaJbHOM Ta3e C IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
IpeCcTaBIeHNEe U30IIPOLIECCOB: U30TEPMA, U30X0pa, H300apa.

TexHuueckue ycTpoicTBa U MIPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOUIME TUCKPETHOE CTPOEHHME BellecTBa, (hoTorpadguu MOJIEKYJ OpPraHUYecKUX
COCIMHEHU.

OnbIThl 0 AM(PY3UN KUAKOCTEN U Ta30B.

Mogenb OpOYHOBCKOTO JIBH)KCHHS.

Monens onbita LlTepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Monens, nirocTpupyonias Ipupoay JaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UCAIbHOTO Ira3a, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpezneneHue Macchl BO3/AyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpPEHHH 00bEMa KOMHATHI,
JIaBJICHUs] ¥ TEMIIEPATYphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTPaMU COCTOSIHUS pPa3peXeHHOIo rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmoanHamuueckasi cucteMa. BHyTpeHHsIsI SHeprus TepMOIMHAMHYECKON CHCTEMbI U CIIOCOOBI €€
u3MeHeHus. KonndecTBo TeroTsl U pabota. BHyTpeHH:s 3HEeprust 0JHOATOMHOTO UJeabHOrO ra3a. Busl
TEIUIONEPEauH: TEIUIONPOBOAHOCTh, KOHBEKIMS, W3JIydeHUE. YJelbHas TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI MpH TeIIonepeaye.

[Tonsitne 00 annabatHoMm mporiecce. [lepBriii 3aKk0H TepMoanHaMUKU. [IpruMeHeHne mepBoro 3aKoHa
TEpPMOJIMHAMMKH K H3onporeccam. I'paguueckas uHTeprperanus paboTsl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh MpoieccoB B MpUpoe.



TennoBble MamuHbl. [IpUHIMOB AEHCTBUS TemIOBBIX MamuH. [IpeoOpa3oBaHust sHepruu B
TeIJIOBBIX MammHax. KoaddunueHt mone3Horo aelcTBusi TerioBodl MamuHbl. [lukn KapHo u ero
KO3 PUITMEHT TOJIE3HOTO IEUCTBHS. DKOJOTUUECKHE MPOOJIEMBI TETIIOIHEPTETUKH.

TexHuueckue YyCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHWE: JBUTaTellb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOJIUIIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTPEHHEN SHEpPIUU Tella IPU COBEPIIEHUHU PadOThl: BbUIET MPOOKH U3 OYTHUIKU IOJ
JIeCTBUEM  CXKAaTOro  BO3[AyXa, HarpeBaHue ddupa B JaTyHHOM TpyOke TyTEM  TpEHHS
(BUICOIEMOHCTpAIHS ).

N3menenune BHyTpeHHEHN SHEpruu (TeMIepaTyphbl) Teja MpHU TeIlonepeaaye.

OnbIT N0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTessi BHYTPEHHETO CrOPAHUs, PEaKTUBHOI'O AIBUraTEeJIsl.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Azpecamnuie cocmoanus eewjecmea. Pazogvle nepexoovt

[TapooOpa3zoBanue u koHjeHcauus. Mcmapenne u kuneHue. AOCONIOTHAs W OTHOCUTEIbHAs
BJIQKHOCTb BO3Ayxa. HacblmeHHsli mnap. VYnenbHass TemsioTra HapooOpa3oBaHUs. 3aBUCHUMOCTh
TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.

Teépaoe Teno. Kpucrammmueckue u amopdHble Teiaa. AHU30TPONUS CBOWCTB KpHucTawios. JXKuakue

kpuctauibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHue W KpucTtaum3anus. YelbHas TeIuioTa IJIaBICHHS.
CyOmmMmarus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHu4yeckue yCTpPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: THTPOMETP U MCHUXPOMETp, KalOpUMETD,
TEXHOJIOTHH MOJTYYSHHs] COBPEMEHHBIX MaTEpUajoB, B TOM YUCIIe HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX ITAPOB.

Kumnenve npu mOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

HaGuroieHne HarpeBaHus U IUIABJICHUS KPUCTAUTMIECKOTO BEIECTRA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3/IyXa.

Pasnen 4. DaekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

OnexTpuzauus Ten. OJEKTpU4ecKuid 3apsan. JBa Buaa snexkTpuueckux 3apsanoB. lIpoBonHukw,
JURJIEKTPUKHU U TIOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOIO 3apsja.

B3anmoneiictue 3apsaaoB. 3akoH KyioHa. TodedHbI 3JEKTPUUYECKHUN 3apsl. DIEKTPUUECKOE TTOJIE.
HanpspkénHocTe  aniekTpuueckoro mosns. [IpuHOWN Cyneprno3unuu  3J€KTPUYECKUX MmoJjed. JInHun
HaANPsHKEHHOCTH AIEKTPUYECKOTO MTOJIA.

Pabora cun snextpocratrueckoro mois. Ilorenuman. PasHocts moreHnuanoB. IIpoBogHUKH H
JTURJIEKTPUKHU B JIEKTPOCTATUYECKOM Mouie. J(uanexTpuyeckas NpoOHUIaeMOCTb.

OnekTpoéMKocTb. KoHIeHcaTop. DIEeKTPOEMKOCTD IIJIOCKOTO KOHAEHCATOpa. DHEPIHsl 3apsKEHHOTO
KOHJIEHCATOpA.

TexHnyeckue ycTpoiicTBa M IPAKTUYECKOE IMPUMEHEHHUE:  DJIEKTPOCKOMN,  JJIEKTPOMETD,

JIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHHE 3JIEKTPONpPHOOpPOB, KOHIEHCATOP, KONMPOBAIBHBIN ammapar,
CTPYWHBIN IPUHTED.



Jlemoncmpayuu

YCTpolCTBO ¥ IPUHIUIT JEUCTBUA SJIEKTPOMETpA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpOoBOAHMKH B 3JIEKTPOCTATUUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIMTA.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb IEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IJIOLAAM IUIACTHH, PACCTOSHUS MEXKIY
HUMH U JUAJICKTPUUECKONU MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit moxk. Toku 6 pa3nuynvix cpeoax

DNEeKTpUYECKUN TOK. Y CIOBHSI CYILIECTBOBAHMSI JIEKTpUdeckoro Toka. Mcrounuku toka. Cuina Toka.
ITocTosIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka Lenu.

DNEeKTpUYECKOe COINpPOTUBIEHUE. YJIeNbHOE CONpoTHUBIEeHUE BemiecTBa. [locienosarenbHoe,
napajuleJbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlena. MomHOCTb 3JE€KTPUYECKOTO TOKA.

DNEKTPOABUKYILAs CUJIAa U BHYTPEHHEE CONPOTHBIIEHUE MUCTOYHUKA TOKa. 3akoH Oma AJid MOJHOM
(3aMKHYTOI) 51ekTpuueckoi nemnu. Koporkoe 3aMbIkanue.

ONEeKTpOHHAs NIPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCHUMOCTh COINPOTUBIEHUS METAUIOB OT
temriepaTypbl. CBEpXIIPOBOUMOCTb.

DJIEKTpUUYECKUI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynipoBonnuku. CoOCTBEHHAss U MPUMECHAsI MTPOBOJMMOCTh TMOJYIPOBOIHUKOB. CBoOMCTBa P—N-
nepexojia. [loaynpoBoJHIUKOBBIE TPHUOOPHI.

DJIEKTPUUYECKHUI TOK B PACTBOpPAX M pacIulaBax AJIEKTPOJIUTOB. DJIEKTPOIUTUUYECKAS TUCCOLUAIMS.
DNEKTPOIU3.

OnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U HECaMOCTOSTENbHBIN pa3psaa. Monnus. [1na3ma.

TexHudeckue yCTpOWCTBA M TMPAKTUUECKOE NPUMEHEHHE: aMIepMeTp, BOJBTMETpP, pPEoCTarT,
UCTOYHUKM TOKa, ODIJIEKTPOHArpeBAaTENbHBIE MPUOOPHI, SJIEKTPOOCBETHTEIbHBIE NPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BAKyyMHBIM JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MMOITYMPOBOAHUKOBBIA THOI,
rajbBaHUKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IJIOHIAAN MONEPEUYHOTO
CEYeHHUs U MaTepuana.

CMmeniaHHO€ COeTUHEHUE MPOBOTHUKOB.

[IpsiMoe n3MepeHune IMeKTPoABIKYIIEH cuiibl. KOpoTkoe 3aMblkaHUE TalbBAHUYECKOTO 3JI€MEHTa U
OIIEHKA BHYTPEHHEI0 COMPOTUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

HckpoBoii pa3psa u NpOBOAUMOCTb BO3IyXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

W3ydyeHne cMEeIaHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenue 3neKTpoABMKYILEH CUIIbl HICTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.



Habmronenue anekrponusa.

MexnpeaMeTHbIe CBS3H

Nzydenue kypca ¢pusnku 6a30Boro ypoBHs B 10 kiacce OCyIIeCTBISIETCS C YIETOM COJIepKaTENbHbBIX
MEXIPEAMETHBIX CBS3€H ¢ KypcaMy MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemuvie nousmus, CBA3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO IO3HAHUS: SBJICHUE,
HAy4yHBIi (akT, Trunore3a, (¢u3NyuecKkas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJACHUE, SKCIEPHUMEHT,
MOJICJINPOBAHUE, MOJIEIb, U3BMEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHUH, JUHEWHas (yHKuus, nmapabona, rumepbona, ux
rpaduKu ¥ CBOWCTBA, TPUTOHOMETPUYECCKUE (PYHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO, BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mMexanndyeckoe JABMKEHUE B KMBOW mpupoae, AudQys3us, ocMOC, TEIIO0OMEH >KUBBIX
OpraHU3MOB (BU/IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), DJIEKTPUUECKHE SIBJICHUS B )KUBOW MIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XKUIAKOCTEM M Ta30B, BJEKTPUYECKHE CBOMCTBAa METAJUIOB,
3JIEKTPOJINTUYECKAS TUCCOLMALINS, TalbBaHUKA.

T'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeodpazoBaHUE BIKECHUH C UCIOJIB30BAHUEM MEXaHHU3MOB, YUET TPEHHUS B TEXHUKE,
MOJIIUITHUKY, WCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMITYJIbCa B TEXHHKE (pakera, BOJOMET U APYTHE),
JBUTATENh BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, OBITOBOM XOJIOAMILHUK, KOHIUIIUOHED, TEXHOIOTUU
MOJIyYEHUsI COBPEMEHHBIX MaTepuajoB, B TOM YHUCJIE HAHOMATEpPUAIOB, W HAHOTEXHOJIOTHH,
JIEKTPOCTATUYCCKAsT  3alllUTa, 3a3€MJICHHE  DJEKTPOIPHOOPOB, KCEPOKC, CTPYHHBIM  TPHUHTED,
AJIEKTPOHArpeBATEIbHBIE MPUOOPHI, JIEKTPOOCBETUTEIBHBIC TPUOOPHI, FaIbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUSA

[TocTostHHBIE MarHuThl. B3auMmopaeilcTBHE MOCTOSIHHBIX MarHuToB. MarnutHoe mose. Bektop
MarHuTHOM WHAYKUMU. [IpuHIUI Cynepno3uuuM MAarHUTHBIX MoJjied. JIMHUM MarHUTHOM HWHIYKUHUU.
Kaptuna nuHui MarHuTHON MHIYKIIUH TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTHoe ToJie TPOBOJHUKA C TOKOM. KapTuHa JNHHUN WHIYKIIMM MarHUTHOTO TOJISA JIJTMHHOTO
NpsIMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJBLEBOIO IPOBOJAHMKA, KAaTylIKHu C TOokoM. OmbIT Opcrena.
B3aumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopennia, e€ MOaysib W HampaBieHHe. [IBWKeHHE 3apsHKEHHON YacTUIBI B OJHOPOIHOM
MarHuTHOM noje. Pabota cubl JlopeHia.

SIBneHue 3nekTpoMarHuTHOM MHAYKIUHU. [I0TOK BEKTOpa MarHUTHOW MHAYKIIUU. DJIEKTPOABUKYILIAs
CUJIa MHIYKIMHU. 3aKOH JIEKTPOMArHUTHON MHAyKInK Papajes.

BuxpeBoe snexkTpuyeckoe moje. DIeKTPOABMKYIAS CHIa WHIAYKIIMKA B MPOBOJHUKE, JBIKYIIEMCS
MOCTYTATENbHO B OJHOPOJIHOM MarHUTHOM TIOJI€.

IIpaBuno Jlenna.

NHayKTHBHOCTD. SIBICHHE CAMOUHTYKIIMH. DJIEKTPOABIIKYIIIAs CHJIa CAMOUHTYKITHH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DNIEKTPOMarHuTHOE TOJIE.

TexHuueckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHHE: MOCTOSIHHBIE MAarHUTHI, JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEIb, YCKOPUTEIU JIEMEHTAPHBIX YaCTHUIl, HHAYKIIMOHHAS TIEYb.

Jlemoncmpayuu



OmneiT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHMM MHOYKIMY MarHUTHOTO TOJIS.

B3anmopelictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[etictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne ANeKTPOMArHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTbD AJIEKTPOJBIKYIICH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MOTOKA.
SIBiieHME CAaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHrne MarHuTHOTO NOJIsL KaTYIIKH C TOKOM.

WccnenoBanue neicTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.
UccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUU.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUS

Konebarenbnass cucrema. CBoOOmHBIE MexaHWYeckue Koiiebanus. ['apmoHmveckne KojaeOaHWMs.
[lepuon, yacrora, ammumryna u ¢asza koneOanuil. IlpyxuHHBIH MasTHUK. MaremMaTHueCKUil MasTHHK.
VYpaBHeHUe rapMoHnYecKUX Kojiebanuil. [IpeBpalienre sHeprun npu rapMOHUYECKUX KOJeOaHUSX.

Konebarenbublii KoHTYp. CBOOOIHBIEC 2JIEKTPOMAarHUTHBIE KOJICOAHUSI B UCaTbHOM KOJieOaTeIbHOM
KOHTYpe. AHaNOrusi MeX/1y MEXaHMYEeCKMMU U 3JIEKTPOMarHUTHbIMM KosebaHusmu. @opmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUU B UJIEATLHOM KOJIe0aTeIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyKeHHbIe MexaHndyeckue kKosiebanus. PezoHaHc.
BrIHyX/1€eHHBIE 3JIEKTPOMAarHUTHBIEC KOJICOAHUSI.

[lepemennbiii  Tok. CHHyCOMJANbHBIA IEPEMEHHBII TOK. MOIIHOCTh NEPEMEHHOro TOKa.
AMITIUTYJHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancpopmarop. IIpomsBoacTBo, mepernaua M HOTpPEOJEHUE  AIIEKTPUUECKOW  SHEPTHH.
DKOJIOTUYECKHE PUCKHU MPHU MPOU3BOJCTBE dJeKTpodHepruu. KynbTypa HCIob30BaHUs 3JIEKTPOIHEPTUU B
IIOBCEJHEBHOM KU3HH.

TexHnyeckue yCTpoWCTBA M NPAKTHYECKOE IPUMEHEHHE: DJIEKTPUYECKUH 3BOHOK, I'€HEpaTop
NIEPEMEHHOT0 TOKA, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTenbHOM cucTeMbl (PY>KUHHBIN WJIM MAaTEMATUYECKUN MasTHUK).

Habmroienue 3aTyxaroniux koiaeOaHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIeOaHHI.

Hab6mronenue pe3onanca.

CB0OOIHBIE TEKTPOMArHUTHbIE KOJIeOaHusl.

OcuunorpaMmsl (3aBUCHMOCTH CHUJIBI TOKa U HANpsHKEHUS OT BPEMEHM) ISl 3JIEKTPOMArHUTHBIX
KOJIeOaHUH.

Pe3onanc mnpu 1mocnenoBaTENbHOM COEAMHEHMM PE3UCTOPA, KAaTyIIKHM HHAYKTHUBHOCTH H
KOHJIEHCATOopa.

Mosienb TUHUY 3IIEKTpOIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCHMOCTH NEpUOJIa MaJlbIX KOJIOaHUHM Tpy3a Ha HUTH OT JJIMHBI HUTU U MacChl

rpysa.



HccnenoBanne mepeMEeHHOTO TOKAa B IEMU W3 TOCIENO0BATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHunHbsle 60JIHbL

MexaHnuyeckue BOJIHBI, YCIIOBUA pactipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHEHUs U JJIMHA
BoutHEL. [loniepeunsie u mpoaobHbIe BOMHBL. MHTepdepentus u nudpakius MEXaHHIeCKUX BOJH.

3Byk. CKOpOCTh 3BYKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. Y CIOBHS M3JIyYCHUS AJIEKTPOMArHUTHBIX BOJH. B3aumHas opueHTtanus
BekTopoB E, B, V B snekrpomarnutHoil BosiHe. CBOMCTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
nperoMIIeHUE, Mosipu3anus, qudpakiws, nuarepdeperius. CKOPOCTh EKTPOMATHUTHBIX BOJIH.

[Ixana sneKTpoOMarHUTHHIX BOJIH. [I[puMeHeHne 37IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBSI3U U TeleBUACHU. Paguonokanms.

DNIEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIoUIe cpeibl.

TexHuueckue yCTpOMCTBA M NPaKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPA3BYKOBAsl JMArHOCTUKA B TEXHUKE M MEAMIIMHE, pajiap, paJldONpUEMHUK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHUS] MEXaHHMUECKUX BOJH.

Habmronenue nntepdepeHny U AMPpakini MEXaHMYECKUX BOJH.

3BYKOBOM pE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3BYKa M BBHICOTHI TOHA C aMILTUTYI0M U 4YaCTOTOM KOJIeOaHMiA.

HccnenoBanre CBOWCTB SJIEKTPOMAarHUTHBIX BOJIH: OTpaK€HUE, NpPEJOMIICHHE, MOJsIpU3alus,
nudpakiys, HHTepPepeHIIHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonuHEHOE pacHpoCTpaHEHHE CBETa B OJHOPOAHOW cpene. Jlyu
cBera. ToueuHblll HCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHbBI OTpaskeHus cBeTa. [locTpoeHne n300paskeHui B TIIOCKOM 3epKalie.

[Ipenomnenue cBeta. 3aKOHBI TPEJIOMJICHUS CBeTa. AOCONIOTHBIM TOKa3aTellb IPEIIOMIICHUSI.
[TonHoe BHYTpeHHee oTpaxeHue. [IpenenpHbIil yroJ MoTHOro BHYTPEHHETO OTPasKEHHUS.

Hucnepcus cBeta. CnoxkHbIi cocTaB 6emoro csera. L[ser.

Cobupatomue 1 pacceuBarolie JIuH3bl. ToHKas auH3a. OKyCHOE paccTOSHUE U ONTHUYEecKas Cuiia
TOHKOM JnH3bL. [locTpoeHne n3oOpakeHuil B cCOOMpArOIIMX U paccerBarOUINX JMH3ax. PopMmyia TOHKOU
JIMH3BI. Y BenUdeHne, JaBaeMoe JTHH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOMN ONTUKH.

BonnoBas ontuka. MaTepdepenuus cBeta. KorepeHTHbIE HMCTOUHUKH. YCJIOBHUS HAOIIOACHUS
MakCUMyMOB W MHUHHMYMOB B HHTEP(PEPEHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpaxmus ceeta. Judpakimonnas pemérka. YciaoBHe HaONIOJCHUS TJIABHBIX MAaKCUMYMOB IPHU
MaJIcHU MOHOXPOMATHUECKOTO CBETa Ha TU(PPAKITUOHHYIO PEIIETKY .

[Tonsipusanus ceera.

TexHudeckue yCTporucTBa U MPAKTHUECKOE MPUMEHEHHUE: 0UKH, JTyna, (oToanmapar, mpoeKIIMOHHbII
anmapar, MEKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS PEIIETKA, MOISIPOUI.

Jlemoncmpayuu

[TpstmonuHetHOe paclipocTpaHeHHe, OTpakeHUe U nperoMieHue ceera. OnTruueckue mpruOopsl.

[TonHOE BHYTpeHHEE OTpakeHHne. MoJiesib CBETOBO/A.

HccnenoBanre CBONCTB N300paKeHUI B JTMH3AX.



Monenu MEKPOCKOTIA, TEIECKOTIA.

Hab6nronenue natepdepeHIinm cBeTa.

Hab6nronenue nudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[Tonydenue criekTpa ¢ HOMOILBIO IIPU3MBI.
[Tomydenue crniekTpa ¢ TOMOIIBIO TU(PPAKIIUOHHON PEIIETKH.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3mepenue mokasaTesis MpeIoMIICHUS CTEKJIA.
HccnenoBanue CBOWCTB M300paKECHUHN B JIMH3AX.
Habmonenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH TEOPUH OTHOCHUTEJIBHOCTH
I'paHunBl  NPUMEHMMOCTM  KJIIACCHMYECKOW  MeXaHWKU. IlocTynaTel  cnenualbHOW — TEOPUHU
OTHOCHUTEJIBHOCTH: MHBAapUAaHTHOCTb MOJIYJII CKOPOCTH CBETa B BaKyyMe, HPHUHLIMII OTHOCUTEIBbHOCTHU
OWHIITENHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aME/JIEHUE BPEMEHH U COKPAILIEHUE JITUHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13bp MaccChl C SHEPTUEH U UMITYJILCOM PEITUBUCTCKOM YaCTHULbI. DHEPrUs MOKOS.

Paznen 7. KBanroBasi pusuka

Tema 1. Inemenmol K6aHmMoB80I ONMUKU

®otonbl. Popmyia [Inanka cBsi3u Heprun (HOTOHA C €r0 YaCTOTON. DHEPrusi K UMIYJIbC (HOTOHA.

OtkpeiTue u uccienoBanue ¢ororddekra. Onbitel A. I'. CroneroBa. 3akonsl (oTodddexTa.
VYpasuenue DitamreitHa 11 poroaddexra. «Kpacnas rpanuna» dororddekra.

JaBnenune cBera. OnwiTel [1. H. JIeOGenena.

XHUMHYECKOE JIECTBUE CBETA.

TexHuyeckue yCTpOICTBa M MPAKTUYECKOE MPHUMEHEHHE: (OTORIEMEHT, (HOTONATUYHUK, CONHEUHAS
Oarapesi, CBETOAMOI.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoaddexra.

Cseroguo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiThl Pesepdopna mo paccesHuto o -yactuil. [lnmanetapHas Mojenb
atoma. [loctymarer bopa. M3nyuenue u mornomieHne (pOTOHOB MPHU MEpeXoje aTroMa C OJHOTO YpPOBHS
SHepruu Ha npyroi. Buael cnektpoB. CHIEKTp YpOBHEN SHEPTUU aTOMa BOJIOPO/IA.

BonHoBbI€ cBoiicTBa yacTull. BonHbl ae bpoitnsa. KoprnyckyispHO-BOJIHOBOM 1yaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3TTyUYeHHUE.

TexHUYeCKHEe YCTPOWCTBA W MPAKTHYECKOE MPUMEHEHHE: CIEKTPAIbHBIM aHamu3 (CHEKTPOCKOM),
Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

OrnpeneneHne JIMHBI BOJIHBI Jlazepa.

HabGnronenne nuHENYaThIX CIIEKTPOB H3TyUCHHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Hab6nronenue nuHEHYaToro CriekTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKA3BIBAIOIINE CII0KHOCTh CTPOEHHUS s/ipa. OTKpBITHE PaIUOAKTUBHOCTU. OMBITHI
Pezepdopna mo ompeneneHuio cocraBa paauoakTHBHOrO uinmydeHus. CBoiicTBa anbda-, Oera-, ramma-
U3Jly4eHus. BausHue painoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykionHas mognens siapa [eiizenOepra—lBanenko. 3apsia spa.
Maccosoe uucio sapa. M30tomnsl.

Anbda-pacniaa. DNEKTPOHHBIA M  TO3UTPOHHBIM  Oera-pacman. ['amma-uznmydenue. 3akoH
PaAMOaKTUBHOIO pacaja.

DHeprus CBS3U HYKIJIOHOB B sifjpe. S nepHbie cuibl. JlegekT macchl sapa.

S nepuble peakuuu. [lenenue u cCUHTE3 SAED.

Anepueiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnembl M NEPCHEKTUBHI SAEPHOW SHEPTETHKU.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON SHEPTETUKHU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HAOIIOIEHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

@yHIaMeHTalIbHbIE B3aUMOEHCTBUSA. EMUHCTBO (pu3nueckoil KapTHHBI MUpA.

TexHudeckue yCTpONCTBA M IIPAKTUYECKOE IPUMEHEHHE: J03UMETp, KaMmepa BuibCoHa, siepHBIN
peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOQU3UKHU

Ortanbl pa3BUTHS acTpoHOMUH. [IpHKiIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3aH0r0 Heba. Co3Be3us, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. ConHeuHas akTHUBHOCTh. Mcrounuk sHeprun ConHua W 3BE37A. 3BE3/ABI, UX OCHOBHBIE
XapakTepUCTHKU.  JluarpaMma  «CHEKTpaJbHBI  KJACC  —  CBETUMOCTBb».  3BE31Bl  TJIABHOM
NOCJIEI0BATENBHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTBY» Ul 3BE3] TVIABHOM IOCIIEN0BATEIBHOCTH.
Buytpennee crpoenue 3B€31. COBpEMEHHBIE NIPEJICTABICHUS O MPOUCXOXKACHUN U dBosonnu CosHLa U
3BE3/]. DTanbl )KU3HU 3BE3 .

Muneunsiii [1yTs — Hama [Manaktuka. [Tonoxenue n qeuxenne Comnnua B ['anaktuke. TUIbI ranakTHK.
Paguoranaktukuy u kBazapel. YEpHbIE NBIPHI B siIpaxX raJlakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa06ma. Paz6eranue ramaktuk. Teopust Bosbmioro
B3pbIBA. PEIIMKTOBOE U3IIy4eHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmionenuss HEBOOPYKEHHBIM TIJIa30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN JUIs
oTpesieNieHUs] MOJIOKEHNsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO NaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJIyLIapHsl U SIPKUE 3BE3MBI.

Habmonenus B Teneckon JlyHsl, nmiuaner, Miaeunoro IlyTtu.

O0o0maroniee NOBTOpeHHE

Ponp ¢u3ukm m acTpOHOMHM B IKOHOMHYECKOHM, TEXHOJIOTHYECKOW, COIMMATBHOM WU ITHUYECKOM
cdepax 1eATelbHOCTH YelI0BeKa, POJib U MECTO (U3MKH U aCTPOHOMHUU B COBPEMEHHOI Hay4yHOH KapTuHE



MHpa, poJib (hU3NYEeCcKOi Teopur B (POPMUPOBAHUM TMPEICTABICHUH O (PU3NUECKON KapTUHE MHpa, MECTO
(du3nvecKoil KapTHHBI MUpa B OOIIEM psIY COBPEMEHHBIX €CTECTBCHHO-HAyUYHBIX MPEICTABICHUHA O
pUpPOJIE.

MexnpeaMeTHbIe CBSI3H

N3ydenne kypca ¢pusnuku 0a30BOro ypoBHs B 11 Kacce oCymIECTBISIETCS ¢ YIETOM COJEPIKATEIIBHBIX
MEXITPEIMETHBIX CBSI3€H ¢ KypcaMl MaTeMaTUKH, ONOJIOTUH, XMMHUH, Teorpaduil U TEXHOJIOTUH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C W3yYCHHEM METOJOB HAYYHOTO IIO3HAHUS: SIBJICHHE,
HAy4YHBIA (akT, THIOTe3a, (U3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HAONIOACHUE, DKCICPHUMEHT,
MOJIEIIMPOBAHKE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: penieHne CUCTEMBbI YpPaBHEHHUH, TPUTOHOMETpUYECKUEe (YHKIMU: CHHYC, KOCHHYC,
TaHT€HC, KOTAHICHC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhI W HMX TMPOCKIMH Ha OCH
KOOpJIMHAT, CJIOXCHHE BEKTOPOB, TMPOU3BOJHBIC JJIEMECHTApHBIX (YHKIMA, MPU3HAKK TMOHA00HS
TPEYTOJILHUKOB, OTPEICICHUE TIOMIAIN TUNIOCKUX (QUTyp B 00BEMA Tell.

buonoeusn: snekTpuueckue SBICHHUA B JKUBOW TNPHUPOJE, KoieOaTelabHbIC IBW)KCHUS B IKUBOUH
NPUPOJIC, OTITUYECKHUE SIBJICHUS B )KUBOU IIPUPOJIC, ICHCTBHE PAUAIIMN HA XKUBBIC OPTaHU3MBbI.

Xumusi: CTpOGHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tel, MEXaHU3MBI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

leoepaghus: MarHWTHBIE TONIOCa 3E€MJM, 3aJ€KH MArHUTHBIX pyHd, (oTochéMka 3eMHOM
MIOBEPXHOCTH, MPEJICKa3aHUE 3EMIICTPSICCHH.

Texnonocus: JIMHAM DJIEKTpPOIIEpeNad, TEHEpaTop IEPEeMEHHOTO TOKa, AJIEKTPOJBUTATEIb,
WHIYKIIMOHHAs 1e4b, paaap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-meub, mMpoeKIMOHHBIH
amrmapar, BOJIOKOHHAs! ONTHKA, COJTHEYHast aTtapest.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUSA

OcBoenue ydeOHOro mpeamera «Du3mka» Ha YpPOBHE CpenHero oomero oOpa3oBaHus (0a30BbIi
YpOBEHB) JOHKHO 00ECTeYUTh JOCTHKEHHE CIEAYIOIIUX JTHYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JJUIYHOCTHBIE PE3YJIBTATbBI

JInu"oCTHEIE PE3YIbTATEl OCBOCHUA yqe6H0ro npeamMera «Pusukay JOJKHBI OTpaXaTb TOTOBHOCTH
U CIIOCOOHOCTh OOYYarOIIMXCSl PyKOBOJICTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEW MO3MIMENH JHUYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIINX
TPpAaAUIUOHHBIM LCHHOCTAM pOCCI/II\/JICKOFO O6HI€CTB3, pacliupC€Hue KHU3HCHHOTO OIbITa W OIIbITa
ACATCIIBHOCTH B IMPOLECCE pCain3alliid OCHOBHBIX HaHpaBJ'IeHI/II\/’I BOCHUTATEILHOMN JACATCIIBHOCTH, B TOM
YHUCJIC B YACTHU:

1) rpaxaaHCKOr0 BOCIUTAHMS:

c(hOopMUPOBAHHOCTH TPAXKITAHCKON TO3UITUN 00YJAIOMIErOCs KaKk aKTHBHOTO U OTBETCTBEHHOTO UJIeHA
POCCHICKOTO O0IIIEeCTBA;

MPUHSITHE TPATUIIMOHHBIX 00IEUeTOBEUECKUX TYMAHUCTUUECKUX U IEMOKPATHIECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEPECaX TPakIaHCKOTO 0OIIEeCTBa, y4acTBOBATH B
CaMOYTIpaBJICHUH B 00pa30BaTEIHLHON OpraHU3allnu;

YMCHUEC BBaHMOHeﬁCTBOBaTB C COOHAJIBbHBIMHU HMHCTUTYTaMHW B COOTBETCTBHU C HX Cb}IHKI_[I/ISIMI/I 158
Ha3HAYCHHEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS



c(hOpPMHUPOBAHHOCTH POCCHICKON TPaXKTAHCKOW UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAaM, JOCTHXKEHHUSM POCCHUHCKHUX YUEHBIX B
obsactTi (GU3UKHA U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIE pEIIeHUs, OPHUEHTUPYSACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACSITEIbHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTONYNBOTO Oy IyIIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOUICHHE K MHUpYy, BKJIIOYAs OCTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
(bU3UYECKOI HayKe;

5) TPy10BOIr0 BOCIIMTAHMS

UHTEpPEC K Pa3NUYHBIM chepaM MpopecCHOHANBHON NEsTeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(GU3UKOM W TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oynmymieil mpodeccuu W peaan30BHIBATH
COOCTBEHHBIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpPa30BaHUIO B 00JACTH (PU3UKU HA MIPOTSIKEHUH
BCEH >KU3HHU;

6) 9K0JIOrHY€eCKOT0 BOCTUTAHUS:

c(OpPMUPOBAHHOCTH IKOJOTHYECKON KYJIBTYpPbI, OCO3HAHHE INI0OATBFHOTO XapaKTepa dKOJIOTUYECKUX
npo0Jem;

IJIAHUPOBAHUE W OCYLIECTBIICHHE JEHCTBUM B OKpPYXKAlOLIECH Cpele Ha OCHOBE 3HAHMUS LIEJIeH
YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHne OMbITa JeATEIbHOCTH IKOJIOTUYECKOM HAMPABICHHOCTH HAa OCHOBE UMEIONINXCS 3HAHHMA
1o pU3HKE;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
¢du3nveckoil Haykw;

OCO3HaHME IIEHHOCTM HAy4YHOM JesATEeIbHOCTH, TOTOBHOCTh B TIpolLecce H3yYeHHs (GUIUKU
OCYIIECTBIISITh IIPOCKTHYIO M UCCIIEAOBATEIBCKYIO EATETLHOCTh HHINBHIYaIbHO U B TPYTIIIE.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIC YHHBepPCaIbHbIE Y4eOHbIe 1eHCTBUS
ba3oBble Jornyeckue a1eMCTBUSA:
CaMOCTOSITENILHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEAENATD LENN IEATENbHOCTH, 33/1aBaTh [MAPaMETPbl U KPUTEPUU UX JOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMaTPUBAEMBIX (PU3NUECKUX SIBICHUSX;
pa3pabaTeiBaTh IUIAH PEIICHHS MPOOJIeMbl C YYETOM aHalM3a MMEIONIUXCS MaTepuajbHbIX |
HEMaTepHUaAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JAEATEIBHOCTb, OLEHUBATh COOTBETCTBHE PE3YJbTATOB LIEJISIM, OLIEHUBATH
PHUCKH TIOCIENCTBUM IESITENBHOCTH;
KOOPJMHUPOBATH U BBIMOIHATH PA0OTY B YCIOBHSIX PeaIbHOTO, BUPTYATHbHOTO 1 KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUSI,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.
ba3zoBble uccienoBarejibckue AecTBUS.
BIIAJICTh HAYYHON TEPMHUHOJOTUEH, KIIFOUEBBIMH IMMOHATUSIMHU M METOJIaMU (DU3UIECKON HAYKH;



BJIAJICTh HABBIKAMH Y4EOHO-MCCIIEJOBATEIBCKOM M MPOEKTHOM NESTEIBbHOCTH B 00JacTé (DU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOJOB pPEHICHUs 3a1ad (U3UUECKOTro
COZIeprKaHMs, TPIMEHEHHUIO Pa3INYHBIX METO/I0B ITO3HAHUS,

BIAJCTh BHJAMH JEITEIbHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMA, €ro HHTEPIPETAIHH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CUTYalUsiX, B TOM YUCIIE TIPU CO3/IaHUH YIeOHBIX
MIPOEKTOB B 00J1aCTH (DU3UKH;

BBISBJIATE NPUYMHHO-CIICACTBCHHBIC CBSI3M M aKTyalW3WpOBaTh 33/ady, BBIIBUTATh THIIOTE3y €&
pelIeHus, HAaXOAWTb apryMEHTBI Ul J0Ka3aTeIbCTBA CBOMX YTBEPXKICHHM, 3aJaBaTh IapaMmeTpbl U
KPUTEPHH PELICHHUS;

aHAJTM3UPOBATh TOJYYEHHBIE B XOJI€ PELICHMS 3a/a4d pe3yJbTaTbl, KPUTHYECKU OIICHHWBATh HMX
JOCTOBEPHOCTb, IIPOTHO3MPOBATh N3MEHEHUE B HOBBIX yCIOBUSIX;

CTaBUTHh M (OPMYJIUPOBATH COOCTBEHHBIEC 3a/1a4l B 00pa30BaTEIbHOM IEATEIHHOCTH, B TOM YHCIIE
pY U3yYeHUU (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM, OLIEHHUBATb TPUOOPETEHHBIN OIBIT;

YMETbh IIEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTUUECKYIO 00JIaCTh )KU3HEISSTEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJCH, PEAJIaraTb OPUTHHAIBHBIEC TOIX0/IbI U PELIICHHUS;

CTaBHUTH POOJIEMBI U 33]]a9H, TOMTYCKAIOIINE allbTePHATUBHBIC PEIICHHUS.

PaGora ¢ undopmanmeii:

BJIaZICTh HABBIKAMH IIOJyYeHUS MHPOpMAIMU (PU3NYECKOTO COACp)KaHHUsI M3 MCTOYHHKOB Pa3HBIX
THIIOB, CAMOCTOSITEIPHO OCYIIECTBIIATH IMOMCK, aHAJHM3, CUCTEMATH3AIMI0 M HHTEPIPETANI0 HHPOpMAIIH
pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMAIINY;

UCIIONIb30BAaTh CPEACTBA WH(POPMAIMOHHBIX W KOMMYHHMKALMOHHBIX TEXHOJOTMH B pEIICHHH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPTraHU3alMOHHBIX 33/1a4 ¢ COOMI0IEHNEM TPeOOBaHUI SIPrOHOMHUKH,
TEXHUKA O€30IacHOCTH, THUTHEHBI, PEeCypcoCOepeKeHHs, NPAaBOBBIX H JTHUYECKHX HOPM, HOPM
UH(POPMALIMOHHOM O€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOr0 COAEp)KaHUS B PA3NUUHBIX (opMaTax ¢ Y4YETOM Ha3HAYCHMS
UH(POPMAIIAH | 1IEJIEBOH ayTUTOPHH, BEIOMpasi ONTUMAIBHYI0 ()OpMY TIPECTABICHUS U BU3YyaIH3alHH.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBHUS:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JESATEIbHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOH(PIUKTHBIX CUTYallui U cMAT4aTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYATbHON pabOTHI,

BBIOMPATh TEMATHKY U METO/bI COBMECTHBIX JAEHCTBHH € yUETOM OOIINX UHTEPECOB U BO3MOXKHOCTEH
Ka)KJIOTO WJIEHA KOJIJIEKTHBA;

MPUHUMATD L€ COBMECTHOM N1€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JIEHCTBUS MO €€
JOCTHKEHHIO: COCTABIIATH IJIaH ACHCTBUIN, pacipeAensiTh POJIU ¢ yUéTOM MHEHHM YYaCTHUKOB, 00CYX/IaTh
pe3yJbTaThl COBMECTHON pabOThI;

OLIEHUBATh KauyeCTBO CBOEro BKJIAJa M KaXJOro Y4YacTHHKAa KOMaHJbl B OOMIMHA pe3yibTaT Io
pa3zpaboTaHHBIM KPUTEPUSIM;

npeJiaraTh HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C O3UIIMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAUYUMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETUYECKOE IIOBEJEHUE B PA3NMUYHBIX CHUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHNE, OBITh MHUIIMATUBHBIM.



Pery1siTuBHbIEe YHMBepcaabHble yueOHbIe AeiicTBUSA
Camoopranuszanms:

CaMOCTOSITENIBHO OCYILECTBIJIATh MIO3HABATENIbHYIO JESITEIbHOCTh B 001aCTH (PU3UKU U aCTPOHOMMH,
BBISBIISITH MPOOJIEMBI, CTABUTH M (POPMYIIMPOBATH COOCTBEHHBIE 331a4H;

CaMOCTOSITENIFHO COCTAaBJIAThH IUIAH PEIICHUS PacuETHBIX M KaueCTBEHHBIX 3a/1a4, TUIAH BBIOJIHEHUS
IPAaKTUYECKOH paboThI C yUETOM UMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NPEANOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIlICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh ()OPMUPOBAHUIO U MPOSBICHUIO 3PYAMLUU B 00JacTH (PU3MKH, MOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTE/JIEKT:

JIaBaTh OICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBHE
pe3yJIbTaTOB LIEISIM;

BJIAJ€Th HABBIKAMM I103HABATEIbHOW peQJIEKCUU KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUM H
MBICIIUTENIBHBIX TPOIIECCOB, UX PE3YIHTaTOB U OCHOBAHUH;

UCTIOJIB30BaTh MPUEMBI pEIICKCUU JIJTsl OIICHKH CUTYAIlMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIKEHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX IIPH aHAJIU3€ PE3YJIbTAaTOB JESTEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAIIM3E PE3yJIbTAaTOB JACATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mponecce nocTHKEHUs IMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS IMPOTrpaMMbl 1O (U3UKE Ui YPOBHSA
cpeaHero oOmero o0pa3oBaHHsA Yy OOYYarOIIUMXCS COBEPUICHCTBYETCS OSMOIMOHAIBHBIA HHTEIICKT,
IpEeIoIararoIni cOopMUPOBaHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHHMMAaTh CBOE SMOIMOHAIBHOE COCTOSIHHE, BHJIEThH
HalpaBJIEHUs Pa3BUTHUS COOCTBEHHON SMOIIMOHABHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHNS, BKIFOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHHUMATh OTBETCTBEHHOCTH 32 CBOE
MIOBEJICHHE, CTIOCOOHOCTh aJanTHPOBATHCS K SMOIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIUM, BKIIOYAIOIIEH CTpEMJIEHHWE K JIOCTHKEHUIO LIEIM M YCHeXy, ONTHMHU3M,
WHHUIMATHBHOCTH, YMEHHUE IEHCTBOBATh NCXO/IS U3 CBOUX BO3ZMOKHOCTEH;

IMITATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIILHOE COCTOSTHUE IPYTUX, YIUTHIBATH €T0
IPY OCYIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKIIOYAIONIUX CIIOCOOHOCTH BBICTPaMBAaTh OTHOIIEHUS C APYTUMH JIIOJbMH,
3a00TUTHCSI, TPOSIBIISITh MHTEPEC U pa3pemarbh KOHPIUKTEHI.

HPEAMETHBIE PE3YJIbTATDBI

K xonny oOydenus B 10 kjacce mpeaMeTHBIE pe3ylabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKATh
c(OpMUPOBAHHOCTH Y 00yYaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpPax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOW Hay4yHOMU
KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN JAEATEIHLHOCTH JIIOIEH;

VYUTHIBATh TPAHMIIBI TPUMEHEHUS M3YyUYEHHBIX (U3MUYECKUX MOJeNel: MaTepuaibHas TOUKa,
MHepLHaJgbHas cucTeMa OTcuéTa, abCONIOTHO TBEPAOE TEJIO, MJCANbHBIA ra3, MOJAEIU CTPOEHHUS Ta3oB,
KUAKOCTEH U TBEPBIX TEJ, TOUCUHBIN ANEKTPUUYECKUI 3apsijl IPU pelIeHnr (pU3NUecKHX 3ajay;



pacrio3HaBaTh (pu3nueckue sBICHHs (IPOIEcChl) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHMKH,
MOJICKYJISIPHO-KUHETUYECKOM TEOPHUM CTPOCHMs BEINECTBA M DJJICKTPOAMHAMMKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJMHENHOE ABMKEHHE, CBOOOAHOE NaJeHUE TeJl, JBU)KEHHE 10 OKPYXKHOCTH,
UHepIHs, B3auMoieicTBre Tel, 1uddy3usi, OpOyHOBCKOE ABIKEHHE, CTPOCHUE KUAKOCTEH U TBEPIBIX TE,
M3MEeHeHue 00bEMa Tell MpU HarpeBaHUM (OXJIKIEHUHU ), TEIJIOBOE paBHOBECHE, UCTIApEHUE, KOHCHC A,
IUIABJICHUE, KPUCTAUIN3ALMs, KHUIICHHWE, BJIAKHOCTH BO3/yXa, IOBBILICHME [AaBICHHUs Tra3za IIPH €ro
HarpeBaHUM B 3aKpbITOM COCyZAE, CBS3b MEXJy I1apaMeTpaMu COCTOSIHMsI rasa B H30Ipoleccax,
JIEKTPU3ALIUA TEN, B3aUMOJEHCTBUE 3aps10B;

OINKCHIBATh MEXAHWYECKOE JBUKECHUE, HWCHOJIb3ysd (U3NUYECKHE BEIUYMHBL: KOOpIWHATA, IYyTh,
HepeMELIEHUE, CKOPOCTb, YCKOpEHHWE, Macca Teja, CWIa, HUMIYJIbC Teja, KUHETUYeCKas >SHeprus,
NOTEHIMAJIbHAs 3HEPrus, MEeXaHWdyecKas paboTa, MEXaHWYecKas MOIIHOCTb; IPU ONUCAHUU IPABHIBHO
TPAaKTOBaTh (U3NYECKUH CMBICI HCIHOJb3YEMbIX BEIMYMH, UX OOO3HAYEHUS M €IUHHIbI, HaXOIUTh
(dopMyIIBI, CBA3BIBAIOIINE TaHHYIO (DU3MYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

OIKCHIBATh W3YyYEHHBIC TEIJIOBHIC CBOMCTBA TENM M TEIJIOBHIC SIBICHUS, HCIONB3YS (U3NUYECKUE
BEJIMYMHBI: JIaBJICHUE Ta3a, TEMIIEpPAaTypa, CPEeIHAs KUHETHYECKas DSHEPrus XaoTUYECKOrO JIBUKEHUS
MOJIEKYJI, CPEJHEKBaApaTUYHasi CKOPOCTh MOJIEKYJ, KOJUYECTBO TEMJIOThl, BHYTPEHHsS SHEeprus, padbora
ra3a, KoO3(QpQHUIUEHT IMOJIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATEIS; MPU ONMCAHWU TPABUIBHO TPAKTOBAThH
(¢u3MYECKUN CMBICI HUCIHOJIB3YEMBIX BEIMYMH, MX OOO3HAUEHUS U €JAMHULBI, HAXOAUTh (HOPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMH BETMUUHAM;

OIUCHIBATh U3YUYCHHbIE NIEKTPUUECKUE CBOMCTBA BEILECTBA U 3JIEKTPUUYECKHE SBJICHHUS (TIPOLECCHI),
UCHOJB3YSl (PU3UYECKUE BEIMYUHBI: JEKTPUUECKUN 3apsf], dJIEKTPUUYECKOE I0JI€, HANPSHKEHHOCTD IOJI,
NOTEHLIMAN, Pa3HOCTh NOTEHLUAIOB; IMpPU ONHCAHUM TPABUIBHO TPAKTOBaThb (U3UYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX O0003HAUEHUS M E€AMHUIIbI; YKa3blBaTh (POPMYJIbI, CBS3bIBAIOILUE JIAHHYIO
(GU3UUECKyI0 BEIMUMHY C IPYTMMHU BEIMYMHAMUY;

aHATM3UPOBATh (PU3MYECKHE TPOIECCHl M SBICHHSA, MCIONB3YS (PU3MUECKUE 3aKOHBI U MPHHIIUIIBL:
3akoH BcemupHoro tsaroreHus, |, Il u Il 3axonsr HploTOHA, 3aKOH coXpaHEHHs] MEXaHMYECKON SHEepruu,
3aKOH COXpPAHEHHWS HMITYJIbCa, HMPUHLIMII CYNEPHO3ULIUU CHWJI, NPUHLUI PaBHONPABHUS HWHEPLUHUAIBHBIX
CUCTEM OTCU€Ta, MOJIEKYJSPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, Ia30BHIE 3aKOHBI, CBS3b
CpelHel KMHETUYECKOM AHEpruM TEIUIOBOTO JBMKEHMSI MOJIEKYJ C aOCOJIOTHOM TeMmmepaTypoil, mepBbIil
3aKOH TEPMOJUHAMHKH, 3aKOH COXpPaHEHUs 3JIEKTPUYECKOro 3apsja, 3akoH KynoHa, mpu 3TOM pa3inyaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe BBIPaXKEHHE M YCJOBUs (IpaHUIIbI, 001acTH)
IPUMEHUMOCTH;

OOBSACHAThP OCHOBHBIE MPUHIMMBI JACHCTBUS MAIUIUH, NPUOOPOB M TEXHUUECKUX YCTPOMNCTB;
pa3nuyaTh yCIOBUS UX O€30MaCHOTO UCMOIb30BaHMUS B TIOBCETHEBHOM KU3HU;

BBIMOJIHATh  OKCHEPUMEHTbl IO MCCIEJOBAHUIO (PU3MYECKHUX SBICHUH U  TPOLECCOB ¢
UCIIOJIb30BaHUEM TPSAMBIX U KOCBEHHBIX H3MEpeHHH, mpu 3ToM (opMynupoBaTh mnpoOieMy/3anady U
TUIOTE3y y4eOHOro SKCIEPUMEHTa, cOOUpaTh YCTAaHOBKY W3 MPEIOAKEHHOIO 00OpYyIOBaHUS, MPOBOAUTH
OTBIT ¥ (POPMYIIPOBATH BHIBOJIBL;

OCYILECTBIIAATh TPSAMBbIE M KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYMH, NMPH 3TOM BBIOMPATH
ONTUMAJIBHBIN CIIOCO0 U3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH U3MEPEHMUIA;

UCCJIEIOBaTh 3aBHUCHUMOCTH MEXIy (U3MUECKMMH BEIMYMHAMHU C HCIIOJIB30BAHUEM MPSAMBIX
U3MEPEHUH, PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTHU
(GU3MUeCKUX BEJTMYUH B BUJE TaOIUI] U TpadHUKOB, AETaTh BHIBOJBI M0 PE3yJIbTaTaM UCCIIEI0BaHMS;

coOuoaTh TpaBuia 0€30MacHOTO TpyJAa NMpH NPOBEIAEHUM HCCIENIOBaHMM B paMKax y4eOHOro
JKCIIEPUMEHTa, y4eOHO-HCCIIEeIOBATeIbCKOM W TMPOEKTHOM  JESATENbHOCTHU C  MCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;



pemarh pacuéTHbIC 33/1a4H C SBHO 33/1aHHON (PU3MYECKON MOJEINbIO, UCTIONB3YS (PU3NYECKHe 3aKOHBI
Y IPUHIMIBI, HA OCHOBE aHAJIM3a yCIOBHS 33a4l BBIOMpPaTh GU3NUECKYIO0 MOJEIb, BBIICIATh (PU3HUECKHE
BEJIMYMHBI U (OpPMYJIbl, HEOOXOAUMBIE I €€ PEelIeHMs, IPOBOJUTh PACUETHl U OLEHUBATh PEaTbHOCTb
MOJYYSHHOTO 3HaYeHUS (PU3NIECKOI BETMUNHBL;

pelaTh KaYeCTBEHHbIE 3aJaul: BHICTPAUBATh JIOTMUYECKH HEIIPOTUBOPEUUBYIO LIEMIOUKY PACCYKIECHUN
C OIIOPOM Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCIOJIb30BaTh MPHU PEIIEHUH Y4eOHBIX 3aJauy COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJOTHH IS
MIOWCKA, CTPYKTYpUPOBAHMS, HWHTEPIPETAlMd ¢ MPEACTABICHHS YYeOHOH H HAy4YHO-TIOIYJISPHOM
uHpOpPMALIMK, TOJYYCHHOM U3 pa3UYHBIX HMCTOYHUKOB, KPUTHYECKU aHAIM3MPOBATH IOJy4aeMylo
UH(OPMALIUIO;

IPUBOANUTH IPUMEPHl BKJIAZA POCCHUMCKMX U 3apyOeXHbIX Yu€HBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE NPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETUYECKHE 3HaHMSA 1O (U3MKE B IIOBCEAHEBHOM JKM3HU [UIS OOECIeUYeHUs
0€30MaCHOCTH IpU OOpaIlleHHH ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOUCTBAMH, JUISI COXPAHEHHS 37J0POBbS
U COOJIIOZICHNSI HOPM 9KOJIOTHYECKOT0 MOBEIEHUS B OKpYXKaIoLIei cpene;

paboTaTh B IpyMIe C BBINOJHEHUEM PA3JIMYHbIX COLMAIBHBIX POJIEH, IIIaHUPOBaTh paboTy IPyMIIbI,
PaLMOHATILHO PACHpEeNessiTh O0S3aHHOCTH M IUIAHUPOBATH JEATEIBHOCTh B HECTaHJAPTHBIX CUTYalUsX,
a/ICKBaTHO OIICHMWBATH BKJIA]] KQKJOT0 U3 YYACTHUKOB IPYIIIBI B pEIIEHUE pacCMaTpUBAEMOM TPOOIEMBI.

K koH1y oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)aTb
c(OPMHPOBAHHOCTh y 00yUarOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPHUMEpPax pojib U MeCTO (U3MKKA B (POPMHPOBAHWU COBPEMEHHOW HAYYHOM
KApTHUHBI MUPA, B PA3BUTHUHM COBPEMEHHOW TEXHUKU M TEXHOJIOTHMM, B IIPAKTUYECKOU ACATEIBHOCTH JIFOACH,
LIEJIOCTHOCTh M €JUHCTBO (hU3UYECKON KapTUHBI MHPA;

YUUTBIBaTh T'PAHUIBl MPUMEHEHUS M3YUYEHHBIX (PU3MUECKUX MOJeNeil: TOYEUHBIH 3JIeKTPUUYECKHM
3apsf, JIyd CBeTa, TOUCUHbII HCTOYHUK CBETA, sIEpHAsi MOJIEb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTIO sJipa
IpU pelieHnn GU3NYECKuX 3a/1ay;

pacrio3HaBaTh (u3nyeckue sBIeHHUA (Tpouecchl)) U OOBSICHATh HMX HAa OCHOBE 3aKOHOB
NEKTPOJMHAMUKA U KBAaHTOBOM (DUM3MKM: 3JIeKTpHuUecKass MPOBOAMMOCTb, TEMJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aWMOJEWCTBHE MArHUTOB, 3JEKTPOMarHUTHas WHIYKIUS,
JefiCTBHE MarHUTHOTO MOJISl HAa IPOBOJHUK C TOKOM U JBHKYIIHUICS 3apsill, SIEKTPOMarHuTHbIE KoJeOaHus
U BOJIHBI, MpPSIMOJMHEIHHOE paclnpoCTpaHEeHHE CBeTa, OTPaXXKEHHe, MpeJOMJICHHEe, HWHTeppepeHIus,
Tudpakuus M TOJspU3allds CBeTa, JAUCHepcus cBera, (orodaekTpuueckuil >pdext (porodaddexr),
CBETOBOE JIABJIICHUE, BO3HUKHOBEHME JIMHEWYaTOrO CIEKTpa aToMa BOJOpPOJA, €CTECTBEHHas U
UCKYCCTBEHHas paiMOaKTUBHOCTH;

ONMHUCBHIBATh W3yYEHHBbIE CBOWCTBA BelIeCTBA (DJEKTPUUECKHE, MAarHUTHBIE, ONTHYECKHE,
JIEKTPUUECKYIO MMPOBOJAUMOCTD PA3JIMUHBIX CPEJl) U AJIEKTPOMArHUTHbIE SABJICHUS (IPOLECCH), UCTIOIb3YSI
busnyeckue BEMYMHBL: DJIEKTPUUYECKHUN 3apsijl, CHJia TOKa, SJIEKTPUUECKOEe HAIpsKEHHE, DJIEKTPHUECKOoe
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYINAs CUia, paboTa TOKa, WHIAYKIUS MAarHUTHOTO
noJisi, cuna Ammepa, cuwia JlopeHna, HHIYKTUBHOCTh KaTYLIKH, SHEPTUs JIEKTPUYECKOrO0 M MarHUTHOTO
noJjiei, MepuojJ M yacToTa KoyieOaHui B KoyiebaTelnbHOM KOHTYpe, 3apsii M cuja TOKa B Ipolecce
FapMOHHYECKHUX 3JIEKTPOMArHUTHBIX KoJieOaHM, OKYCHOE PAacCTOSIHHE M ONTHYECKasl CHJIa JIMH3bI, IPU
ONMMCAHWU TPABWIBHO TPAKTOBAaTh (PU3UYECKHI CMBICT HCHOJB3YEMBIX BEJIWYUH, UX OOO3HAuUEHUs U
€/IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETMUNHY C IPYTHMMHU BEIMUMHAMU;

ONHKCHIBATh W3yYEHHbIE KBAHTOBHIC SBJIECHUS M TMPOLIECCHI, HCIONb3Ys (PU3HMUECKUE BEIUUYMHBI:
CKOPOCTh 3JIEKTPOMarHUTHBIX BOJIH, JJIMHA BOJHBI M YAaCTOTa CBETA, SHEPTUS U UMITYJIbC (OTOHA, TEPUOJT
MOJTypacnajia, SHEPTusl CBA3M aTOMHBIX SiJiep, P OMMCAHUU MPAaBUIBHO TPAKTOBaTh (U3UYECKUN CMBICI



UCTIONIb3YEMBIX BEJIMYUH, WX O003HAYCHHS WU CIMHHIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIONINE ITAHHYIO
bu3nYEeCKyI0 BEIUYUHY C IPYTUMHU BEIMUYMHAMU, BHIYUCISATH 3HaUeHHE (PU3NUECKON BEIUYUHBL,

aHAIM3UPOBATh (PU3UYECKHE MPOLECCHl U SBJICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI M MPUHIIUIIbI:
3akoH OMa, 3aKOHBI I1OCJIEOBATEIBLHOIO U IMapajljIeIbHOIO COEIMHEHUS IPOBOJHUKOB, 3aKOH JIxoyisa—
Jlenna, 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH IPSIMOJMHEMHOIO PacIpOCTPAHEHUs CBETA, 3aKOHBI
OTpaKeHMsI CBETa, 3aKOHBI IPEIOMIICHHUS CBeTa, ypaBHeHue OifHITedHa 11 (oTodddexra, 3akoH
COXPAaHEHHUS SHEPTUU, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXPaHEHHs 3JIEKTPUUECKOTo 3apsijia, 3aKOH
COXPaHEHHs MacCcOBOI0 4Hucia, NOcTysaTel bopa, 3aKOH paAMOaKTUBHOIO paclaja, MNpu 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTEeMATHYECKOE BBIPAKEHUE M YCIOBHUS (TPaHUIbI, 00IacTH)
MPUMEHUMOCTH;

OTpEeNATh HAaIpaBJICHWE BEKTOpa HMHAYKLUHWM MAarHUTHOTO IOJIA TNPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cunsl JlopeHia;

CTPOUTH M ONHCHIBATh U300pakeHNe, CO3/1aBaeMOE TNIOCKHM 3€PKaJIOM, TOHKOH JIMH30M;

BBIMOJIHATh ~ OKCHEPUMEHTHl 10 HCCICJOBAHUIO  (PU3MUECKUX SIBICHHH W  MPOIECCOB C
UCIIONIb30BaHUEM IMPSIMBIX U KOCBEHHBIX H3MEpEeHMil: Mpu 3ToM (opMynupoBaTth IpodiieMy/3afady u
TUIOTE3y Yy4eOHOr0 SKCIEPUMEHTa, cOOUpaTh YCTAaHOBKY W3 MPEJIONKEHHOTO 00OpYyIOBaHUS, MPOBOAUTH
OTIBIT ¥ POPMYITHPOBATEH BBIBOJIBL;

OCYIICCTBIISATh TPSIMBbIE W KOCBEHHBIC HM3MEpeHUs (PU3MYECKHX BEIMYMH, MPH 3TOM BBIOUPATH
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U HCIIOIb30BATh U3BECTHBIE METOBI OLIEHKH MOTPEIIHOCTEH U3MEpEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIIMYMH C UCTIOIH30BAHUEM MPSIMBIX U3MEPEHUI: TIPU STOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATHI MMOTYICHHOW 3aBUCIMOCTH (DU3MYECKHUX BEIHYUH B
BUIe TaOIHI U TpaUKOB, 1e1aTh BBIBOJKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

coOnrofarh mMpaBmiia 0€30MacHOrO TpyJa MPH MPOBEISCHUM HCCIEIOBAaHUN B paMKax y4eOHOro
JKCIIEPUMEHTa,  y4eOHO-HUCCIEeIOBATeIbCKOM U MPOEKTHOW  JEATENbHOCTH C  HCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYIOBaHUS;

pemarh pacu€THbIE 3a/1a4y C SIBHO 33JaHHON (PHU3HUECKON MOJIENbI0, UCTOIb3Ys (PU3NUECKHE 3aKOHBI
Y TIPUHIIMITBI, HA OCHOBE aHAIM3a yCIOBUS 3a/1a4Ml BRIOUPATh GU3NYECKYIO MOJIENb, BBIICIITh (PU3UUECKUE
BEJIMYMHBI U (POpMyJIbl, HEOOXOAUMBIE NI €€ pelleHus, TPOBOAUTh PAcUEThl M OILEHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYeHUs (PU3UIECKOM BEITMUUHBL;

pelaTh KaueCTBEHHbBIE 33aJIa4M: BHICTPAUBATh JJIOTUYECKH HEMPOTUBOPEUNBYIO LIEMOUKY PACCYKIECHUIN
C OTOPO¥ Ha U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHE SIBICHUS;

UCIIONIb30BaTh MPU PEIICHUU y4YeOHBIX 3a/ad COBpEeMEHHbIe WH(OPMAIMOHHBIE TEXHOJOTHH IS
MOUCKA, CTPYKTYpPUPOBAHUS, WHTEPIIPETAIMM W TMPEACTaBICHUS YYEOHOW M HAYYHO-TIOMYJISIPHOU
uH(opMaIuK, TOMYYeHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH IOJTy4aeMyIO
UH(POPMALIUIO;

OOBSCHATH MPUHIUIIBI ACWCTBUS MAlIMH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3inuyaTh YCIOBUS
ux 0€30I1aCHOr0 MCIOJIb30BaHNUs B TOBCEIHEBHOM JKU3HH;

MPUBOAUTH TIPUMEPHI BKJIaJla POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(DH3WKOB B Pa3BUTHE HAYKH, B
00BsICHEHUE TPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIONIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B TOBCEIHEBHOW JXM3HHM Ui OOECTeueHUs
0e30MacHOCTH MpH 00pallleHuu ¢ TpuOopaMu U TEXHUYECKUMHU YCTPONUCTBAMHU, Il COXPAHEHUS 3/J0POBbs
U COOJIO/IEHHS HOPM IKOJIOTMYECKOTO MOBEECHUS B OKpPY KAIOIIEH Cpefe;

paboTaTh B IpyNIe ¢ BHIMOTHEHUEM PA3IMYHBIX COIHAIBHBIX POJIeH, TUIaHUPOBaTh PabOTy TPYIIIIHI,
paloHaIbHO paclpefeNaTh 00s3aHHOCTH U TUIAHUPOBATh ACSITENLHOCTh B HECTAHJAPTHBIX CUTYAIlUSX,
aJIeKBaTHO OIIEHUBATh BKJIAJl KaXKJ0T0 U3 YYaCTHUKOB I'PYMIIbl B peLICHHE paccCMaTpuBaeMoi MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo yacoB

HanMeHoBaHue pa3jaeioB U TeM JUICKTPOHHbIC
Ne ni/m pasi Konrtpoabubie IIpakTtuyeckue  (uudposbie)
NporpaMMsl Bcero
padoThI padoThI oOpa3oBaTe/ibHbIE
pecypesl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pazgeny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK
' ®da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24



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

Paznen 4. JIEKTPOJANHAMUKA

bu6mmoreka [IOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
4.2 ITocTostHHBIN 51eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edso0o.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBbIE
Ne ni/m HaumeHoBaHuMe pa3/ieioB U TeM NPOrpaMMbl Kourpoasnbie IIpakTnueckue (mitpposic)
Bceero o0pa3oBaTeJibHbIE
padoThI padoThI pecypebi
Paszpen 1. JIEKTPOIUHAMUKA
MarunuTtHoe nojie. JIeKTpOMarHuTHas bubnmoreka [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' Kose6anus https://m.edsoo.ru/7f41c97¢c
59 MexaHu4eCKHUe U JIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bubmuorexa [JOK
4.1 i
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edso0.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggg;t;;gﬁﬁmmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB
Ne Hara DJieKTpOHHBIE IN(POBHIE
Tema ypoka Kontposnbnbie | IIpakTnyeckue
n/n Bcero u3yuyeHHsi ~ o0pa3oBaTeJbHBIE peCypchl
PadoThI padoThI

1 ®dusnka — Hayka o npupoje. Hayunsie 1 0 0 bubnmoreka [JOK
METO/Ibl TO3HAHUS OKPYKAIOILIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH

2 COBpPEMEHHOM HAyYHON KapTUHBI MHPa, B 1 0 0 bubmorexa HOK

P Y P 1Pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOH JCSITeILHOCTH JIFOIeH
MexaHn4ecKoe IBHUKCHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 0 0 bubmuorexa [JOK
nBwxeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

bubmuorexa [JOK
4 PaBHOMEpHOE NMpSIMOIMHENHOE JBUKEHUE 1 0 0
P P A https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE PSAMOJIUHENHOE 1 0 0 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOogHoe majieHue. Y CKopeHue 1 0 0 bubnuoteka [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe asmxenue. J[BrmkeHune 1 0 0 bubmuorexa [JOK
MaTEepUAIbHON TOUKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunnun oTHOCKUTENBHOCTH [ anumnes.

8 HMHuepruanbuble cUCTEMEI OTCUEeTa. [1epBhIi 1 0 0 bubmnorexa LIOK

P P https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. [IpuHIMI Cyneprno3uiuu
. P Iep bubnuotexa [JOK
9 cui. Bropoii 3akon HetoTona nmst 1 0 0

MaTepHaHLHOﬁ TOYKHU

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
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10 Tpertuii 3akon HproToHA 117151 MaTepUaIbHBIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BceMUpHOTO TsiroreHus. Cuna bubnnoreka [HOK
TsKeCTH. [lepBast kocMHYeCcKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ffoc3e18
Cuna tpenus. Kocxddunment tpenust. Cuna
13 COl'IpO?IfIBJ'IeHI/IH Hqu)/I(b,Z[BI/I)KCHI/IIf Tena B bubmorexa LHOK
https://m.edsoo0.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynaTensHoe U BpaliareabHOe
14 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOIO TEJIa
Hmnynbc MaTepuanbHONW TOYKU, CUCTEMBbI
15 MaTepUAIbHBIX TOYEK. MIMITyIbC CUIIBIL. bubnuorexa [JOK
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
TIBUKCHHE
Pa6ota u momHOCTh cuibl. Kunetuaeckas
16 9Heprus MaTepuaibHOW ToUkU. Teopema 00 bubnuorexa LIOK
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUUECKOW SHEPTUH
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPTHUS YIIPYTo AePOPMUPOBAHHOM bubnuoteka [JOK
npykuHbl. lloTeHnManbHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMIIU
[ToTeHManbHBIC U HETIOTEHITUATBLHBIC CHUJITBI.
CBs13b pabOTHI HETTOTEHITUATBHBIX CHJI C
18 W3MEHEHUEM MEXaHUYECKON YHEPTUHN bubmorexa LHOK

CHCTEMBI TeJl. 3aKOH COXpaHCHUA
MEXaHUYECKOH OHCPIrun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabora «Hccnenoanue
CBSI3U PaOOTHI CHIIBI C H3MEHEHUEM
MEXaHMYECKOW YHEPTUU Tejla Ha TIpuMepe
PacCTSKCHUST PE3HHOBOTO KT'yTa)

20

KonTtponbHas pabora o Teme
«Kunemaruka. Jlunamuka. 3aK0oHbI
COXpAHEHUs B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

21

22

23

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

XapakTep JBUKESHHS U B3aUMOJICHCTBUS
yacTull BeuecTBa. Mojienu CTpOeHHUsI Ta30B,
KUAKOCTEN U TBEPIBIX TEI

Macca monekyin. KonnyectBo BemiecTsa.
[ToctosinHas ABoraapo

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

24

TermmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Llenscus

25

26

27

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHUHETUYECKON DHEPTUU JBUKECHUS
MOJIEKYJI. YpaBHeHUE MeHeneeBa-
Knaneipona

3akoH /lanbToHa. ['a30BbIE 3aKOHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

28

29

JlaGopaTtopHas padora «HMcciaenoBanue
3aBUCUMOCTHU MEXIY ITapamMeTpaMu
COCTOSTHUS pa3peKEHHOTO Ta3a

I/ISOHpOHCCCBI B UACAJIBHOM Ira3€ M ux

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c4b74
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rpaduyeckoe mpeacTaBlicHHE

https://m.edsoo.ru/ff0c570e

BHyTpeHHss sHEprusi TepMOIMHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ U3MECHEHUS.

bu6mmoreka [IOK

30 K oota.
OJIAFICOTRO TCILIOTHL H pabotTa https://m.edso0.ru/ff0c5952
BuyTtpeHnHss sHeprust 0IHOATOMHOTO
UJIeabHOTO ra3a
bu6mmoreka [IOK
31 B
FARL TEIonepenat https://m.edsoo.ru/ff0c5c36
VY nenpHast TEMI0EMKOCTh BEIIECTRA.
32 KonuuecTBo TEMIIOTHI py TEIIONEpeade bubmmorexa LIOK
. P peAate. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIH mporecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK
IIPUMEHEHHE K U30IpolLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs po1ieccoB B MpUPOIE. bubnuorexa [JOK
BTopoii 3ak0H TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J TermoBoit bu6nmoreka [JOK
MaIlIAHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJ0oru4ecKue npooIeMbl
TEMJIO3HEPTEeTUKH
38 O6o06maromuii ypok «MonexkysipHast bubnmnorexa [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbHas pabota mo Teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHue U KOHIEHCALINS. bubnnorexka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcCo0THAS U OTHOCHUTEIIbHAS BIIAYKHOCTH bu6mmoreka [IOK



https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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Bo3ayxa. Haceliennslii map

https://m.edsoo.ru/ff0c64d8

Teépnoe Teno. Kpucramnuueckue u
amop(HbIe Tera. AHU30TPOIUS CBOWCTB

bu6mmoreka [IOK

42
KpUCTaUIOB. JKHIKHE KPUCTAILIBIL. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctauM3auus. Y geiabHas bubnnoreka [HOK
tertoTa rasieHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 v 0
PABHCHHUC TEILIOBOTO bananca https://m.edsoo.ru/ff0c6820
45 OnekTpu3zanus Ten. JIEKTPUUECKUH 3aps. bubnuorexa [JOK
JIBa BUJIa AIEKTPUUECKUX 3apsi OB https://m.edsoo.ru/ff0c6bcc
[IpoBOoAHUKH, AUIIEKTPUKHU U
46 H(I))JI TIPOBOTHUKH 3a1f§H COXpaHEHUS bubmorexa LHOK
yop ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
47 Bzaumopeiictue 3apsiioB. 3akoH Kyrona. bubnnoreka [JOK
To4deuHbIil IIEKTPUYECKH 3apsiy https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTB 3JIEKTPUYECKOIO IOJIS.
48 [IpuHUMIT CynepHO3UIIUHN SJIEKTPUUECKUX bubmmorexa [TOK
P VH P B N P https://m.edsoo.ru/ff0c6df2
nonei. JInnuu HanpsHKEHHOCTH
49 Pabora cuit anekTpocTaTHYecKoro mods. bubnnorexka [JOK
ITorennuan. PasHoCTh TOTEHIINAJIOB https://m.edsoo.ru/ffOc6f00
[TpoBOAHMKY U AUDIIEKTPUKH B
50 anpeKT I(l)CTaTI/I‘IGI([JKOM noljw bubmmorexa [JOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
i bubnmnoreka [JOK
51 OnektpoéMkocTh. Konnencaro
FICKTPOCMICOLTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DIeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPA. bubnmnoreka [JOK

DHeprus 3apsKEeHHOr0 KOHIEHCcaTopa

https://m.edsoo.ru/ff0c72c0
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53

JlabopaTtopHast pabota "H3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

54

[IpuHIMI NECTBUSA U IPUMEHEHUE

KOHJIEHCATOPOB, KOIMPOBAJILHOTO aliapara,
CTpYHHOTO NPUHTEpA. DIIEKTPOCTaTUYECKAsS

3amuTa. 3a3eMICHUE IIEKTPOIPHOOPOB

55

56

57

DJIEKTPUUYECKUI TOK, YCIOBUS €0
cymectBoBanus. [locrosunsii Tok. Cuiia

toka. Hanpsixenue. ConpoTuBieHue. 3aKoH

OmMa 1t yyacTka Lenu

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSIMHCHHMS PE3UCTOPOBY

PaboTa 1 MOIIIHOCTB AJIEKTPHUIECKOTO TOKA.
3akoH J[xxoynsa-Jlenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

59

3axoH OMa a1 OJIHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne DJIC UCTOUHMKA TOKA U €r0
BHYTPEHHETr0 COPOTUBIICHUSD)

OneKTpOHHas TPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

60

DIIeKTpUUYECKHUi TOK B BakyyMe. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

61

[TomynipoBOTHHUKH, X COOCTBEHHAS U

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

npuMecHas nposoaumocts. CBoiicTBa p—N-
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI

DNEKTPUUECKUH TOK B pacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.

bu6mmoreka [IOK

62
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
DJIEKTPUUYECKUI TOK B Ta3ax.
. . bu6mmoreka [IOK
63 CaMOCTOATEIbHBIA U HECAMOCTOSATEIHHBIN
https://m.edsoo.ru/ff0Oc84ae
pazpsa. Monnus. [1nasma
DneKTpruuecKue Mprudopsl  yCTPOICTBa U
64 uX II 5Kmqec1<oerr)[ HMiHeHze 1;1 aBuUIIa bubmmorexa [JOK
P P P https://m.edsoo.ru/ffoc86fc
TEXHHUKHU 0€3011acCHOCTH
bubmuorexa [JOK
65 0606 i 6)
ODTIAIOIHHH YPOK («HICKTPOAMHAMHEK https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme
66 «Qnexrpocraruka. [1ocTosHHBIM bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKU B pa3IuyHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepBHblit ypok. KoHTponbHas paboTa 1o bubnnorexka [JOK
TeMe "DnexkTpoauHamMuka" https://m.edsoo.ru/ff0c8c56
68 [TpomexxyTounas aTrecTaius (KOHTPOJIbHAS

pabora)

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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11 KJIACC

Ne

KoanuecTBo yacoB

Hdara DJieKTpoHHBIe HU(pPOBbIE
Tema ypoka KonTpoJibHble IIpakTnuyeckue
n/n Bcero u3y4yeHusi | o0pa3oBaTeJbHbIE pecypchl
padoThI padoThI
[TocTosiHHBIC MATHUTBHI U KX
1 B3auMoeiicTBue. MaruutHoe nose. Bekrop 1 0 0 bubmmoreka [JOK
MAarHUTHOM MHAYKUMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIUH
MarnuTHO€e MoJjie TPOBOJHUKA C TOKOM.
2 OmneiT DpcTena. BzanmoeiicTpue 1 0 0 bubmmorexa [JOK
P i https://m.edsoo.ru/ffOc98fe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopnas pabota «/3ydyenue 1 0 1 bubnnorexa [JOK
MarHUTHOTO TOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOT'O TIOJISl HA POBOTHUK
4 ¢ TokoM. Cuita Amniepa. JlaboparopHas 1 0 1 bubmmoreka [JOK
pabora «VMccnenoBanue neicTBUs https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIST Ha
5 IBIDKYIIYIOCS 3apsDKEHHYIO yacTuny. Cuia 1 0 0 bubnmorexa HOK
yuy P 4 Y https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabota cunbl JlopeHiia
DOnexkTpoMarauTHas HHAYKIus. [ToTok
6 BEeKTOpa MarHUTHOU uaaykuuu. 3/1C 1 0 0
WHAYKIWU. 3aKOH 3JIEKTPOMarHuTHON
unaykiun Oapanes
7 JlabopaTopHas pabora «lccnenoBanue 1 0 1 bubmmoreka [JOK
SIBJIEHUSI DJICKTPOMArHuTHON WHTYKI[UWY https://m.edsoo.ru/ff0cal50
3 NHayKTUBHOCTB. SIBIEHME CAMOUHYKIUH. 1 0 0 but6mmorekxa [IOK

S/1C camOMHIYKIIMU. DHEPTUsl MATHUTHOTO

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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I1OJIA KaTyIIKH C TOKOM. SHCKTpOMaFHI/ITHoe
I10JIC

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,

9 AEKTPOMArHUTHI, HIEKTPOIBUTATEIb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs NeYb
10 O6o6maromuii ypok « MaraHuTHoe moJe. bubnmnoreka HOK
DneKTpoOMarHuTHast MHIYKIUSY https://m.edsoo.ru/ff0cab82
1 KonTponbnas pabota no teme «MaruutHoe bubmmoreka [JOK
rosie. DJIeKTPOMarHuTHasE UHIY KLU https://m.edsoo.ru/ff0cad58
CB0OOOTHBIC MEXaHHYECKHE KOICOaHUsI.
12 I"apmonnueckue konedanus. YpaBHEeHUE bubmmoreka [JOK
rapMOHHYECKHX KojieOanui. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPTUHU
Jlaboparopnast pabota «MccnenoBanue
13 3aBUCHMOCTH TIEPHO0/Ia MAJTBIX KOJIeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»
Konebartenbublit KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJIcOaHUs B
14 UJIeaTbHOM K0JIE0ATEeTbHOM KOHTYpe bubmorexa [OK
ype. https://m.edsoo.ru/ff0cb820
AHaNorus MeXJIy MEXaHHUYECKUMHU U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU
®opmyna TomcoHa. 3akOoH COXpaHEHHSI
15 SHEPrUH B UICATLHOM KOI€0aTeIbHOM bubnmorexa LOK
P https://m.edsoo.ru/ffOch9c4
KOHTYpe
bu6nunorexa LIOK
16 [IpencraBieHmre 0 3aTyXarOIHX

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

KoJieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJjieOanus1. Pesonanc. Beinyk/1eHHBIC
AJICKTPOMArHUTHBIE KOJICOaHMS

Ilepemennsblil Tok. CUHYCOUJAJIbHBIN
IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOIO

bubnunorexa LIOK

17 TOKa. AMIUTUTYHOE U JIEHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HA4YEeHUE CUJIbl TOKA U HAIPSIKCHUS

18 Tpauchopmarop. [IponsBoacTBo, nepenada
1 IOTpeOIeHUE AIEKTPUUECKON dHEpPrun
VY CTpoiCTBO U PAaKTUYECKOE TPUMEHEHHE

19 3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa bubmmorexa LIOK

. https://m.edsoo.ru/ff0cc324

NEPEMEHHOI'0 TOKa, IMHUN 3JIeKTporepeaay
DKOJIOTHYEeCKHE PUCKU IIPU IIPOU3BOJICTBE

20 aniekTposHeprun. KynbTypa ucnonb3oBaHus
3JIEKTPOIHEPIUU B MIOBCEAHEBHOM KU3HU
MexaHnuyeckue BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuon. Ckopocts bubmmnoreka [HOK
pacpoCTpaHeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHsle U MPOAOIBHBIE BOJTHBI

99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubnmnorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc

93 [TpuHIMIBI PaAMOCBSA3U U TEIEBUICHHUS.
PazButue cpencts cBs3u. Paguonokarus

24 Konrtponsnas padora «Konebanus u bu6muoreka [JOK
BOJIHBD»Y https://m.edsoo.ru/ffOcc6f8
[IpssMonrHENHOE pacIIpOCTPAHEHHE CBETA B

25 OJTHOPOJHOMH cpene. ToueqHbI NCTOYHUK bubmmorexa LIOK

ceera. JIyu cBera

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS

26 cgeta. [locTpoenue n3obpaxeHuii B bubmmorexa LIOK
] P P https://m.edsoo.ru/ffocd4e0
IJIOCKOM 3epKajie
IIpenomienue ceera. IlonHoe BHyTpeHHEe
27 orpakenue. IIpenenbHBI yroil IOJIHOTO buGnuorexa [IOK
P P Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
08 JlabopaTtopHas paborta «3mepenue bubnmnoreka HOK
MOKa3aTelisl IPEJIOMIICHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
Jlunzel. [loctpoenne n3obpaxeHuii B TUH3E.
29 ®opMya TOHKOW JTUH3bI. Y BEIUYECHHE bubmorexa LIOK
Py ’ https://m.edsoo.ru/ffOcddle
JIUH3bI
30 Jlaboparopnas padota «Vccienopanue
CBOMCTB M300paKCHUH B JIMH3AX)
Hucnepcus ceeta. CiiokHbII cocTaB 0€10ro
31 ceeta. L[Ber. JlabopaTopHast pabora
«Habmoneane aucnepcuu CBeTay
39 Wntepdepennus cera. udpakius cera. bubmuoreka [IOK
JudpakuonHas pemeTka https://m.edsoo.ru/ffOced22
33 DneKTpOMarHuTHHIE BOJIHBI, UX CBOICTBA U bubmmnoreka HOK
ckopocTs. IlIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuorteka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
YCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
['paHUIBI TPUMEHHUMOCTH KJTACCHISCKOM
36 MexaHuki. ITocTynaTel cieuaibHON bubmmorexa TIOK
] 4 https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTH
37 OTHOCUTENHHOCTD OJTHOBPEMEHHOCTH. bubnuotexa [JOK



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/ff0ccfe0
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

3ameJieHre BpEMEHH U COKpaIllEHUE
JUINHBI

https://m.edsoo.ru/ffOcfa42

DHeprus U UMILYJIbC PEISITUBUCTCKON

bu6nmoreka [IOK

38 gacTuilbl. CBS3b MAaCChI C YHEPTUCH U https://m.edsoo.ru/fOcice8
HUMITYJIbCOM. DHEPIHsl MOKOS
39 KontponbHas padota «Onruka. OCHOBBI bubnmnoreka HOK
CIICIMAIbHON TEOPUH OTHOCUTEIBLHOCTH» https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubmmoreka [JOK
UMITyIIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnnorexa [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHEeHHE
42 BﬁHmTegl)Ha nq;)l(bQ)OTOSQ)qI))eKTa «Kpacnas bubmmorexa LIOK
a PP https://m.edsoo.ru/ff0d015e
rpanuma» Gorosdpdexra
43 JNaBnenue ceera. Onwitel I1. H. JIeGenena. bubnuorexa [IOK
XuMH4eckoe JeHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHr4ecKue ycTpoicTBa U IPAKTUYECKOE
44 IpUMeHeHHe: (HOTOINEMEHT, POTOAATUHK,
CoJIHeUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme « 3JI€MEHTBI bubnuoreka [{OK
KBAHTOBOU ONTUKH https://m.edso0.ru/ff0d0302
Mopens aroma TomcoHa. OnbIThI
46 Pesepdopna no paccesHuro o-yactu bubnroreka LTOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aTOMa
but6mmoreka [IOK
47 IT b
OCTYIIATRI Bopa https://m.edsoo.ru/ff0dOafa
48 Nznydenue u nornomenue GOTOHOB MPU bubnuotexa [JOK

nepexoae aroma ¢ OAHOr0 YpOBHA DHCPIrun

https://m.edsoo.ru/ff0OdOafa
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Ha Jpyroui. Buasl criekTpos

49

50

51

BomaHoBEIe cBOiicTBa yacTull. BoaHEI fe
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
W3JIy4eHUe

OTtkpbiTHE PaIUOAKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaINOAKTUBHOTO U3ITYUYEHUS

CsoiicTBa anb(da-, 6era-, raMma-u3ITydeHHUS.

Bnusuue paaruOaKTUBHOCTH HaA JKHUBLIC
OpraHuU3Mbl

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnas. ['amma-
U3JIy4eHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie
peakuuu. Snepusiii peaktop. IIpodnemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN SHEPrEeTUKU

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
perucTpanmu 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3anMo/ieiicTBus. EquncTBO (prusmueckoit
KapTHUHBI MUPa»

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 HeOa. Co3Be3us, spKue
3Bé3}II)I, IIJTAHETHI, UX BUIUMOC IBUKCHHC.
Conneunas cucrema



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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56

Comnnaue. ConHeuHast aKTUBHOCTb.
Uctounuk sueprun CoiHila v 3BE3]1

S7

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 MBI ITIaBHOM IIOCIICAOBATCIHLHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS O
MPOUCXO0XKACHUH U 3BOJIroIMK CoJiHIIa 1
3BE3]T

58

Muneunsiii [1yTe — Hama I'anakTuka.
[Tonoxenue u npuxenne CosHua B
lNamaktuke. ['anmaktuku. YEpHbIE ABIPHI B
Alpax rajJlakTUK

59

60

Bcenennas. Pa3oeranue ranaktuk. Teopust
Bbonpmioro B3peiBa. PenukroBoe u3inydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padota «1eMEeHTHI
aACTPOHOMHU U acTPOPUIUKI»

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITUYECKOM cdepax NesTeTbHOCTH YeI0OBeKa

63

64

O6o6matomuit ypok. Poib u Mmecto pusmku
1 aCTPOHOMHH B COBPEMEHHOM HAay4YHOMH
KapTUHE MHUpa

O6o6maromuit ypok. Pois ¢pusndeckoii
Teopuu B pOpMUPOBAHNH TIPEICTABICHUH O
¢du3nuecKoil kKapTuHe MUpa




O6o06maromuii ypok. Mecto pusndeckoit
KapTHHBI MUPa B 00IIEM psIy

05 COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX L
MPEACTABJICHUH O IPUPOLIE
66 [ToBrOpenue Tembl: MarHuTHoe moJe. 1
DNeKTpOMarHuTHAsE UHIYKIIHSL.
[ToBTOopenue Tembl: Ontrka. OCHOBBI
67 CIELMAJILHON TEOpUU OTHOCUTEIBHOCTH. 1
KBanToBas (puznka. JneMeHThl aCTPOHOMUHU
U acTpO(U3UKH.
68 [TpomexyTouHas aTTectanus (KOHTPOJIbHAS 1 bubnnorexa [JOK
pabora) https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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