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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHS HA YPOBHE cpenHero odiiero oopasopanus pazpadoTaHa Ha OCHOBE TIOJIOKEHUH U TpeOoBaHUI
K pe3yJbTaTaM OCBOEHUS OCHOBHOH 0OpasoBaTenbHON mporpammsbl, mpencrasieHHbX B PI'OC COO, a takke ¢ yuétom padoueli mporpamMmbl
BOCIIUTAHMSI LIKOJIBI U KOHLIETILINH MTPeroaBaHus yueOHoro npeamera «Pusnkay B 00pa3oBaTeNbHbIX opraHm3anusx Poccuiickoi @eneparmy,
peaNM3yIOIINX OCHOBHBIE 00pa30BaTEIbHBIE IPOrPAMMBI.

Copneprxanne mporpamMmel 1o (U3MKE HANpPaBJICHO Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOH KapTHWHBI Mupa obOydarommxcs 10-11
KJIACCOB NMPH 00y4YeHNH NX (pru3rke Ha 0a30BOM ypOBHE HA OCHOBE CHUCTEMHO-AESITEIbHOCTHOTO noxxoaa. [IporpaMma o ¢pusnke COOTBETCTBYET
tpedoarussM PI'OC COO kx muaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM W METANpPEAMETHBIM pe3yJibTaTaM OOYYeHHs, a TAKKe yUHUTBIBAET
HEOOXOIMMOCTh pean3alii MEKIPEAMETHBIX CBsi3el (PU3MKH C €CTECTBEHHO-HAyYHBIMU y4ueOHbIMH mpenMeramu. B Hell ompenensrorcs
OCHOBHBIE LEIH H3y4deHHs] (U3MKH HA ypPOBHE CpeaHEro oOIiero oOpa3oBaHMs, IUIAHUPYEMBbIE PE3YJIbTAaThl OCBOCHUS Kypca (DU3HKH:
JUYHOCTHBIE, METAIPEeIMETHBIE, TPeIMEeTHbIC (Ha 0a30BOM YPOBHE).

IIporpamma mo pusmKe BKIIOYAET:

® T[UIAHUPYEMbIE PE3YJIbTAThl OCBOSHHS Kypca (PU3UKH Ha Oa30BOM YpOBHE, B TOM YHCIIE MIPEAMETHBIEC PE3YJIbTAThI IO TOAaM O0Y4EHNS,

e copaep:kaHue yueOHoro npeamera « Pu3uKa» Mo rogaM o0ydeHHUs.

du3nka Kak Hayka o HauboJjee oOMMX 3aKOHAX MPUPOIBL, BBICTYIIAS B KAUECTBE YYEOHOTO MpeaMera B IIKOJIE, BHOCUT CYLIECTBEHHBIN
BKJIQl B CUCTeMy 3HaHMH 00 okpyskaromeMm mupe. LlIkonbHbI Kypc PHU3UKH — cHCTEMOOOPA3YIOLINI Al €CTECTBEHHO-HAYYHBIX YUeOHBIX
NPEAMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, H3y4aeMbIX XUMUeH, Onosoruel, pusndeckoit reorpadueit
u acTpoHoMueil. Mcrnonb3oBaHne u akTHBHOE MPUMEHEHNe (U3MUECKUX 3HAHUN ONPeNessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHIMA
B cpepe IHEPreTHKH, TPAHCIIOPTA, OCBOSHHSI KOCMOCA, IMOJYYEeHHUSI HOBbIX MaTE€PHAJIOB C 33JaHHBIMH CBOMCTBAMH U Apyrux. M3yuenne Gpusnku
BHOCHUT OCHOBHOH BKJIaJl B JOPMHUPOBAaHUE €CTECTBEHHO-HAYYHON KaPTHHBI MEpa 00y4aroImuxcs, B GOPMHUPOBAHIE YMEHUN IPUMEHSTh HayYHbINA
METOJ MMO3HAHMS MPU BBIMOJIHEHHH UMH yUeOHBIX UCCIIETOBAHHMN.

B ocHOBy kypca ¢pu3nku 11 ypoBHsI cpeaHero od1iero o0pa3zoBaHus MOJIOKEH P UAEH, KOTOPble MOXKHO PAaCCMAaTPHUBATDh KaK MPUHIUITBI
€ro MOCTPOEHHS.

Hoes yerocmuocmu. B cCOOTBETCTBUY C HEH KyPC SBISIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCEX Pa3fesioB (PU3UKH,
BKJIFOYAET KaK BOMPOCHI KJIACCHYECKOH, TaK U COBPEMEHHON (PU3UKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ Hel marepuan Kypca Gu3uku oObenuHEH BOKPYTr pusmdeckux Teopwii. BenymmM B Kypce
ABIsIETCS HOPMUpPOBAHHE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHAX MATEPUH, BELIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuzauus npeanonaraeT UCIoIb30BaHNE T'YMaHUTAPHOTO NMOTEHIMa a (U3MIECKONH HayKU, OCMBICTICHNE
CBSI3U Pa3BUTHSA (PU3UKHU C Pa3BUTHEM OOIIECTBA, & TAKIKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMH U 3KOJOTMYECKUMH MPOoOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kypc GU3MKu npeanonaraeT 3HaKOMCTBO € ITUPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMYECKUX
MPUIOKEHNUN H3YYEHHBIX TEOPUI U 3aKOHOB.



Hoes sxonocuzayuu peanu3yercs MOCPEACTBOM BBEIACHMS 3JIEMEHTOB COAEPIKaHMs, MOCBSIUEHHBIX 3KOJIOTHUECKUM mpodieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHUKU H TEXHOJIOTHIA, a TaK)Ke 00CYKIeHHs MpobieM palMoHaIbHOTO MPUPOIOTIONb30BAHUS
U 5KOJIOTM4YeCcKOH 0€30IacHOCTH.

CrepkHEBBIMU 3JIEMEHTAMU Kypca (PU3UKU Ha YPOBHE CpeIHero odmero o0pa3oBaHus sSBISIFOTCS pu3ndeckue Teopun (GopMHpOBaHHUE
NPENCTABICHUA O CTPYKType MOCTPOeHUsI (PU3UUECKOH TeOopHH, poJid (PyHIAMEHTAIbHBIX 3aKOHOB M MPHHLMIIOB B COBPEMEHHBIX
NPECTABICHUSIX O MPUPOJE, PAaHULIAX TPUMEHUMOCTH TEOPHIA, [IJIsI OMTMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOLIECCOB).

CHUCTEeMHO-TIESITETbHOCTHBIN TMOAXON B Kypce (U3MKH peaju3yeTcs, MPEeXAe BCEero, 3a CUET OpraHu3alMH >KCIEPUMEHTAIbHOM
aesTenbHOCTH oOyvaromuxcs. [l 6a30BOro ypoBHs Kypca (PH3HMKHM — 3TO HCIOJIb30BAHHWE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
SKCIIEPUMEHTOB U JJADOPAaTOPHBIX padoT, KOTOPBIE B MporpaMme 1o $pu3nke 00beTUHEHBI B OOIINI CITUCOK YUEHUYECKUX MPAKTHUECKUX padoT.
Brigenenne B yKa3aHHOM IepeuHe Ja0OpaTopHbIX padOT, MPOBOAMMBIX MJII KOHTPOJII W OLIEHKH, OCYIIECTBIIICTCS YYaCTHUKAMHU
00pa3oBaTeNIbHOTO MPOLIECCca HCXOS U3 OCOOEHHOCTEH TUTAHUPOBAHMSI M OCHAIEHUsT kKaOnHeTa ¢usuku. [Ipu 3ToM obecnieunBaeTcst OBJaCHIE
O0y4arOLIMMHUCST YMEHUSIMH ITPOBOAUTH KOCBEHHBIE U3MEPEHHsI, UCCISOBAHHS 3aBUCUMOCTEH (PH3HMYECKHX BEJIMYHH U IOCTAHOBKY OITBITOB IO
NPOBEPKE MPEIJIOKEHHBIX THUITOTE3.

Bornblioe BHUMaHUE yaeNsaeTcs PELIeHHI0 PACYETHBIX U KAYeCTBEHHBIX 3a4a4. [Ipu 5TOM 1 pacu€THBIX 3a/1a4 MPUOPHUTETOM SIBIISIFOTCS
3aa4M C SIBHO 3alaHHON (PU3NYECKON MOZEINbI0, NO3BOJSIIOINE TPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOTO pasziena
Kypca, TaKk U MHTETPUPYs 3HAHUS U3 PA3HBIX pa3aenoB. [ kaueCTBeHHbBIX 33/1a4 P HOPUTETOM SIBJITFOTCS 3a1aHUs HA OOBSICHEHHE MTPOTEKAHUSI
¢u3nYecKNx SBJICHHH M TMPOLECCOB B OKpYXKaromed >ku3HM, Tpedyrommue BblOOpa (PHU3MUECKOW MOnIeNu Uil CUTyallud MpPaKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorserctBuu ¢ tpedoBanusimu @I'OC COO k MaTepuaIbHO-TEXHHYECKOMY OOecreueHuro yueOHoro nporecca 0a3oBblii YPOBEHb
Kypca (pM3MKM Ha ypOBHE cpemHero oOmero oOpa3oBaHUs HM3Yy4aeTcsl B YCIOBMAX MPEIMETHOrO KaOumHeTa (PU3UKKM MM B YCJIOBHUSX
UHTETPUPOBAHHOTO KaOWHETa NPEIMETOB €CTECTBEHHO-HAyYHOro nukjga. B kabunere ¢usmkm wumeercs HeoOxomumoe nadopaTopHOE
000pynOBaHHUE ISl BBITOJIHEHHSI YKa3aHHBIX B ITPOrpaMMe 1O (PH3HKe yUeHHUECKUX MPAKTHIECKUX PadoOT U AEMOHCTPALIMOHHOE 00OPYAOBaHHE.

JeMoHCcTpanmoHHOe 0o0opynoBaHHe (POPMHUPYETCS B COOTBETCTBUM C IMPHHLUIOM MHHHMMAJIBHOM JOCTATOUYHOCTH M OOecrevuBaeT
MIOCTAHOBKY MEPEYHCICHHBIX B MpOorpaMme Mo (U3MKE KITFOUEBBIX JEMOHCTPALUI ISl UCCIENOBAHMA M3YYae€MBIX SIBJICHUH W IPOIECCOB,
SMIHMPHUYECKHUX U PYHIAMEHTABbHBIX 3aKOHOB, X TEXHUYECKUX TPHUMEHEHUH.

JlabopatopHoe o0opynoBaHHE [JIs1 YYEHHYECKHX NPAKTUYECKHX pPaboT (opMuUpyeTcs B BHAEC TEMATHYECKHX KOMIUIEKTOB H
o0ecrieunBaeTcsl B pacyére OTHOr0 KOMILIEKTa Ha ABYX oOydaromuxcs. TeMaTnieckne KOMILIEKTBI JTa00opaTOpHOro 000pyI0OBaHHS IIOCTPOCHBI
Ha KOMILJIEKCHOM HCIIOJIb30BAaHHU aHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX HU3MEPUTEIbHBIX CUCTEM B BUAE LH(POBBIX
naboparopwii.

OCHOBHBIMH LIEJISIMH M3Y4eHUS (PU3UKU B 001eM 00pa30BaHUH SIBIIFOTCS:

e (QopMupOBaHHE HHTEpeca U CTPEMJICHHs] OOYYAIOLUIMXCS K HAYYHOMY H3YYEHUIO MPHUPOABL, Pa3BUTHE HMX HHTEJUICKTYaJbHbIX H
TBOPUYECKHUX CIIOCOOHOCTEI,

® pa3BUTHE NPEACTABICHUN O HAyYHOM METOAE TO3HAHUS U (POPMHPOBAHHE HCCIENOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOLINM
SIBJICHUSIM;



e (GopMHUpPOBaHHE HAYYHOIO MHPOBO33PEHUs] KaK Pe3yjbTaTa H3yUeHHs OCHOB CTPOCHHs MaTepu M (yHIAMEHTAJIbHBIX 3aKOHOB
¢busnky;

¢ (dopMupoBaHHE YMEHHUH OOBSICHSITD SBJICHUS C HCIOJB30BAaHHEM (PU3NIECKUX 3HAHUN M HAYYHBIX JOKA3aTEJIbCTB;

¢ (hopMUpOBaHHE MPEACTABICHUH O PON PUUKHU IS PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.

JlocTroKeHre 3TUX Lelied obecrieunBaeTcsl PeIeHneM CIEeAYIOLINX 3a1ad B Mpolecce M3yueHus: Kypca (GU3UKH Ha yPOBHE CPEIHETO
obmero oOpa3oBaHUS:

e mpuoOpeTeHne CUCTEMBbI 3HaHUI 00 00INX PU3HUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, BKIIOUYAsT MEXAHUKY, MOJIEKYJISIPHYIO
bu3MKy, SNEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTBI aCTPOPHU3UKY,

e (dopMUpPOBaHME YMEHHH MPHUMEHSITh TEOPETHUYECKHE 3HAHUS I OOBSICHEHUS (PU3UUECKUX SIBICHWN B NMPHUPONE M Ul TPUHSITHS
NPAaKTUYECKHUX PEIICHUI B MOBCEIHEBHOM JKU3HY,

® OCBOGHHME CIMOCOOOB pELIeHWs Pa3UYHBIX 337ad C SBHO 33JaHHOW (PU3MUECKOW MOAENBI0, 3a/1ad, IOAPAa3yMEBAIOLINX
CaMOCTOSITENIbHOE CO3/IaHue (PU3MUecKol MOJeNH, aleKBAaTHON YCIOBUSIM 3a1auy;

® TOHMMaHHE (PU3NIECKHX OCHOB M MPHUHLIUIOB NEHCTBUS TEXHUYECKUX YCTPOWCTB M TEXHOJOTHYECKHX MPOLECCOB, UX BIMSHHSA HA
OKPY’KaIoLIyIO Cpeay,

® OBJIAJICHUE METOAAMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHMUSA M MPOBENEHUS (PU3NIECKUX HKCIEPUMEHTOB, aHAJIHM3a W MHTEPIPETALHH
uH(pOpMALUH, ONPEAETICHHUsT JOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTaTa,

e CO3/aHME YCJIOBMU Uil Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEN0BATENBbCKON, TBOPUECKOU AEATEIBHOCTH.

CBSI3b C PABOYEN TPOTPAMMOIT BOCTIMNTAHUS HIKOJIBI

Peanmzanms BOCIUTATENBHOTO MOTEHUMANA YPOKOB (U3UKU (YPOUHOH NESITeIbHOCTH, ayJUTOPHBIX 3aHATHH B paMKax MaKCHMAJbHO
JOITyCTUMOMN y4eOHOM Harpy3KH) IpeaycMaTpuBaeT:

- MAaKCHUMaJIbHO€ HCIOJb30BAHNE BOCIUTATENBHBIX BO3MOXKHOCTEH COIEpKaHWs YPOKOB Uil (OPMHUPOBAHUS Y OOyUaAIOLIMXCS
POCCUICKHMX TPaAMLIHMOHHBIX AYXOBHO-HPABCTBEHHBIX M COLMOKYJBTYPHBIX LIEHHOCTEH, POCCHHCKOTrO MCTOPUYECKOTO CO3HAHHS Ha OCHOBE
HUCTOPUYECKOTO TPOCBEIICHUS; TTOAOOP COOTBETCTBYIOIIETO COAEPIKAHUS YPOKOB, 3aJaHUM, BCIIOMOTATENbHBIX MAaTEPUaIOB, MPOOJIEMHBIX
CUTYyaIUi A1l 00CyKIeHUH,

- BKJIFOUEHHE B COAEPIKAHNE YPOKOB LIEJIEBBIX OPUEHTHPOB PE3yJIbTATOB BOCIUTAHUS, X YUYET B OMPEACICHUN BOCIHUTATENbHBIX 3a7a4
YPOKOB, 3aHATHUH;

- BBIOOp METO/IOB, METOAMK, TEXHOJIOT M, OKa3bIBAIOIINX BOCITUTATEIbHOE BO3IEHCTBHE HA IMUHOCTD B COOTBETCTBHH C BOCITUTATEIBHBIM
U/I€aJIOM, LIeJIbIO U 3aJa4aMH BOCTIUTAHUSI, IEJIEBBIMU OPUEHTHPAMH PE3YJIBTATOB BOCITUTAHUS, PEATU3ALIIIO TPUOPUTETA BOCIIUTAHUS B yueOHOM
NesITeTbHOCTH,

- TpUBJICYCHUE BHUMAaHUS OOYyYarOIIMXCS K LEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha YpPOKax IPEIMEeTOB, SIBJICHUH U COOBITHIA,
UHULMMPOBAaHUE OOCY)KIEHHH, BBICKa3bIBAHUH CBOErO MHEHHMs, BbIPAOOTKH CBOErO JMYHOCTHOTO OTHOIIEHUS K H3Y4aeMbIM COOBITHSIM,
SIBIICHUSIM, JIULIAM,



- IPUMEHEHNEe HHTEPAKTUBHBIX (POpM yueOHOM pabOThl — HHTEIUIEKTYAJIbHBIX, CTUMYJIUPYIOIIHX [TO3HABATEIBHYI0 MOTHBALIUIO, HTPOBBIX
METOAMK, IUCKYCCHH, NAIOIIMX BO3MOXXHOCTb NMPHUOOPECTH OMBIT BEASHHWs KOHCTPYKTHBHOTO AHMAJIOra; TPYMHIIOBON paboThl, KOTOpas y4UT
CTPOHTDH OTHOLIEHHS U IeHICTBOBATh B KOMaH/IE, CIIOCOOCTBYET PA3BUTHIO KPUTHYECKOTO MBILLICHHS,

- moOyxaeHne oOoydaronuxcst COON0IaTh HOPMBI TIOBEACHNS, NTPaBniIa OOLIEHU CO CBEPCTHUKAMHU U MEAArOTHYECKUMHU PaOOTHHUKAMH,
COOTBETCTBYIOIINE YKJIAAy MIKOJbI, YCTAHOBJIEHNE U TIOAJEPIKKY JOOpOKeNaTeabHOM aTMOChepsr,

- OpraHU3aLMI0 HACTABHUYECTBA MOTHBHPOBAHHBIX U 3PYAMPOBAHHBIX OOYHAIOIIMXCS HA/l HEYCIEBAOIIUMH OJHOKJIACCHUKAMH, B TOM
qrcie ¢ 0cOOBIMU 00pa30BaTEIbHBIMHU MOTPEOHOCTSAMH, AAIOLIEr0 00yUYaIOIINMCs COLMAIBHO 3HAYMMBIN OIMBIT COTPYAHUYECTBA U B3AaUMHOMN
MOMOILH;

- THULUMPOBAHNE U MOJACPIKKY HUCCIENOBATEIbCKON NESITEIbHOCTH O0YHAIOLINXCS, TUIAHMPOBAHNE M BBIMOJHEHNE WHANBUAYAIBHBIX U
IPYINIOBBIX NPOEKTOB BOCIIUTATEIbHON HANPABJIEHHOCTH.

PesynbraTe! equHCTBA Y4eOHON 1 BOCIIUTATEBHOH NESITEIbHOCTH OTPAsKEHBI B paszese pabodei mporpaMMel «JIMUHOCTHBIE PE3yJIbTAThI
u3y4yeHus yueOHoro npeamera « Pu3nkay Ha YPOBHE OCHOBHOIO 00IIEro 00pa3oBaHMs.

MECTO YYEBHOT O IIPEJJMETA «®U3UKA» B YYUEBHOM IIVIAHE

B cucreme obmero obpazoBanust «Pu3nkay sBIsETCA 00A3aTEIbHBIM YY€OHBIM MPEAMETOM, KOTOPBIH BXOAHWT B COCTaB MPEAMETHOM
obnactu «EcTeCTBEHHO-HAYYHBIE TPEIMETHD).

Cpoxk ocoenust padoueii mporpammer: 10-11 kmaccsl, 2 roga

KonmudecTBo yacos B yueOHOM TuTaHe Ha m3yueHue npeamera (34 yueOHble Henesm)

Kmace KonuuecTBo 4acoB B HEHOEIIO KomuuecTBo 4acoB B rox
10 kmacc 2 68
11 kmacc 2 68
Bcero 136




TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoanuecTBo yacos OcHoBHbBIE BHABI ACSITEJBHOCTH 00y4arLIHXCS JeaTenbHoCcTb
Ne HaumenoBaHue Kontpo INEKTPOHHBIE YUHTEA €
n/o | pa3gesioB U TeEM Bee JbHbIE Tpaxru | (wappossie) y4eTOM
ro yeckne | 00pasoBaTe/ibHbIE
NPOrpaMMbl paGoThI NPOrpaMMbl
paboTbl | pecypenl BOCIIHTAHHS
Pazgen 1. PUIUKA U METOAbl HAYUHOI'O I1IO3HAHM S -VCTAHOBJICHHUC
bubmuoreka LIOK | M3yueHne HayIHBIX (SMITHPHUUCCKUX U TEOPETUUCCKUX) | AOBCPHTEIIBHBIX
https://m.edsoo.ru/7 | METOAOB MOZHAHMS OKPYKAIOLIETO MUPA. OTHOIIEHHH
f41bf72 OO6cyxaeHHE IpaHHL IPUMECHUMOCTH (PU3HICCKUX MEXIY
PBII 10 kmacc 3aKOHOB M TEOPHH. HEAaroruicCKUM
https://resh.edu.ru/s | PaboTa B rpymme no noAroToBKe KOPOTKHX COOOIICHUIN PpaGOTHIKOM H
ubject/28/10/ 0 ponH ¥ MecTe (PU3UKHU B HAYKE U B MPAKTUICCKOH 00y HArOIIMMHCS,
®duzuka U METOIBI MBI 10 xmacc JCATCIALHOCTH JTIOACH. CIOCOGCTBYFOIIHMX
1.1 HAYYIHOTO 2 https://uchebnik.mo | JleMoHCTpanys aHANOrOBEIX U HH(PPOBBIX MOSUTHBHOMY
MO3HAHUS s.ru/catalogue?alias | HU3MEPUTEIBHBIX IPHOOPOB, KOMITBIOTCPHBIX AATYHKOB. | BOCTIPHATHIO
es=lesson_template | OcBoeHHE OCHOBHBIX MPHEMOB PAOOTHI ¢ HHU(BPOBOH 00y Ao IMHUCS
.video_lesson.video | mabopatopueii mo ¢pusnke TpeGoBaHUi 1
&subject program_ npocsd
1ds=31937273.3590 NEaroruIecCKoro
9480 paboTHUKa,
- MPHBJICYCHUIO UX
Wroro mo pasaeny 2 BHUMAHHA K
00CyKIacMOM Ha
Pazgen 2. MEXAHUKA YpoKe
bubmunorexa LIOK I1poBeacHHE SKCICPUMCHTA: H3YYCHUC HEPABHOMECPHOTO | pr(opManuy,
https://m.eds00.1u/7 | ABMKEHUS C LEABIO OMPEACIICHUS MTHOBCHHOM AKTUBU3AIIAN
f41bf72 CKOPOCTH; HUCCIICAOBAHIC COOTHOIICHUS MCKIY NYTIMH, | Ho3HABATE/IBHOM
POMI 10 kmacc MPONACHHBIMHU TEJIOM 32 MOCIEJ0BATEIBHBIE PABHBIE JEATCIPHOCTH,
https://resh.edu.ru/s | MPOMEKYTKH BPEMEHU IPH PABHOYCKOPECHHOM - OOy ACHUE
2.1 KunemaTtuka 5 ubject/28/10/ JBIKCHHUH C HAYaTbHON CKOPOCTBIO, PABHOM HYIIIO; 0O yUarOIIHXCS
MO 10 xmace HU3YUYCHUE JBUKEHHUA IAPHUKA B BI3KOU KUAKOCTH, COBMIOIATh HA
https://uchebnik. mo | m3y4eHue ABIKEHUS TeNa, OPOMIEHHOrO TOPU30OHTATIBHO. | ypoKe
s.ru/catalogue?alias | OOBSICHCHHE OCHOBHBIX MPHHLIAMOB ACHCTBUS OB IPHHSATHIC
es=lesson template | TEXHUYCCKHUX YCTPOHCTB, TAKUX KaK.: CIIHAOMET], HOPMEI

video lesson.video

OCITHBIC 1 peMéHHbIG nepcaavuu ABMKCHUA, U yCHOBI/Iﬁ
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nxX 6E30MaCHOr0 UCTIONB30BAHNS B IOBCEIHCBHOM
JKH3HU.

Pemenne pacuéTHEIX 3a1a4 ¢ SBHO 3aJaHHOH
(PUBUICCKOM MOJICNBIO ¢ HCIOIh30BAHUEM OCHOBHBIX
(hopMyJT KHHEMATHKH.

IMoctpoenue u anaan3 rpaUKOB 3aBUCUMOCTEH
KHHEMATHYCCKHUX BEJIUYHH OT BPSMCHH IS
PaBHOMEPHOTO

¥ PABHOYCKOPECHHOTO MPSIMOJUHCHHOTO TBHKCHHSI.
PacnioznaBanne Qu3nUIECKUX IBICHUN B VICOHBIX
OTIBITAX U OKPYIKAOMICH KU3HH, PABHOMEPHOC U
PABHOYCKOPSHHOE MPSIMOIMHEHHOS ABHKCHUE,
cBOOOJHOE MAJACHUE TEJI, JBHIKCHHE MO OKPYKHOCTH.
OnucaHyue MEXaHUICCKOTO IBIKCHUS C
WCTIOIb30BAHHECM (DH3MUCCKUX BEIUYMH. KOOPIAUHATA,
My Th, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE.

Pabora B rpymmax mpu miaHUPOBAHUH, MPOBCACHUH U
HMHTEPIPETALMU PE3YIbTATOB OMBITOB U AHATHN3E
JIOTIOTHUTETIPHBIX UCTOYHUKOB MH(OPMAIIHH 10 TEME

2.2

Hunamuka

bubmuoreka LIOK
https://m.edsoo.ru/7

f41bf72

POIII 10 xmace
https://resh.edu.ru/s
ubject/28/10/
MBI 10 xmacc
https://uchebnik .mo
s.ru/catalogue?alias
es=lesson _template
.video_lesson.video
&subject_program

1ds=31937273.3590
9480

CpaBHCHHE MacC B3AUMOACHCTBYIOIIUX TEIT.

NzyucHre 3aBHCHMOCTH CHIBI YIIPYTOCTH OT
JeopMaItie;, CpaBHCHUE CH TPCHUS TTOKOS, KAUCHU U
CKOJIBKEHUSI.

OOBACHCHHE HEBECOMOCTH.

IpoBeacHUE SKCTICPUMEHTA; UCCIICTOBAHNC
3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIUX B MPYIKHHS
U PE3MHOBOM 00pasIe, OT UX

JaedopMaliy;, U3yUCHHUE IBIKCHUS OpycKa Imo
HAKJIOHHOM MJIOCKOCTH; UCCACAOBAHNE YCIOBUN
PaBHOBECHS TBEPAOTO TEJIA, UMCIOIIETO OCh BPAINCHMA.
O0mpsacHeHHE 0COOECHHOCTEH PABHOMEPHOTO U
PaBHOYCKOPCHHOTO TIPSIMOTMHEHHOTO TBHKCHU,
CcBOOOTHOTO MAJCHHUS TSI, IBMKCHUS TI0 OKPYKHOCTH Ha
OCHOBC 3akOHOB Hbr0TOHA, 3aK0HA BCEMHPHOTO
TATOTEHUS.

OOBsICHCHHE OCHOBHBIX TIPUHIUIIOB ACHCTBUS
MOJIMTUTTHUKOB M UX MPAKTHUCCKOTO MPUMCHCHHS .

MOBCICHU,
MpaBuja
oOLICHHUS CO
CTapIIUMHU

(me TaroruYeCKUM
U pabOTHUKAMM)
U CBCPCTHUKAMH
(oOyuarommumMucs)
, TIPVHITATIBL
yucOHOU
JUCTIATUTAHEL 1
CaMOOPraHU3aIHH
>

- TIPUBJICUCHIIC
BHUMAaHUS
00y4AOIIUXCS K
[CHHOCTHOMY
aCMeKTy
HU3yYACMBIX Ha
YPOKax SBJICHUH,
OpTaHM3AITHI WX
paboTHI ¢
MOJy4aeMoil Ha
VPOKE COLMATBHO
3HAYUMOU
nHpopMaLeH —
HHUIMHPOBAHUC
¢ O0CYKACHHUS,
BBICKA3BIBAHHS
00 yHAOIIUMHUCS
CBOETO MHCHHS
IO €€ MOBOAY,
BBIPAOOTKH
CBOETO K HeH
OTHOINCHHS,

- HCIIOJIb30BAHUE
BOCIIHTATEIHHBIX




OOBsICHCHHE JBUKCHUS NCKYCCTBCHHBIX CIYTHHKOB,
Pemenne pacuéTHEIX 3a1a4 ¢ SBHO 3aJaHHOH
(PUBUUICCKOM MOICNBIO ¢ HCIOIh30BAHUEM OCHOBHBIX
3aKOHOB U (HOPMYT JHHAMUKH.

PacnioznaBanne Qu3nUIeCKUX IBICHUN B VICOHBIX
OTIBITAX U OKPY3KAIOIICH KU3HHU UHCPLIUS,
B3aUMOJECUCTBUE TEIL.

AHanmm3 QU3HIECKUX IPOLIECCOB U SBICHUH C
WCTIOIb30BAHHUEM 3aKOHOB U ITPUHLIUIIOB. 3aKOH
BCEMHUPHOTO

raroteHus, [, II u Il 3akonst HeroToHa, npuHLAT
CYMECPIO3ULINU CHUJT, TPUHIIUIT PABHOIIPABHOCTH
MHCPLUAJIBHBIX CHCTEM OTCUETA

23

3akoHBI
COXPaHCHHSA B
MEXAHUKE

bubmunoreka LIOK
https://m.edsoo.ru/7

f41bf72

POHI 10 xmace
https://resh.edu.ru/s
ubject/28/10/
MD3SIII 10 kmace
https://uchebnik .mo
s.ru/cataloguec?alias
es=lesson template
.video_lesson.video
&subject_program_

1ds=31937273.3590

9480

IIpoBeacHUE FKCIICPUMEHTA, H3YUCHHE A0COTFOTHO
HCYIPYIoro yaapa ¢ MOMOIIBIO ABYX OJHHAKOBBIX
HUTSIHBIX MASITHUKOB, UCCICIOBAHUC CBI3H PabOThI
CHJIBI ¢ U3MCHCHHUEM MEXAHHUYCCKOM SHCPIUH TE/IA HA
MMPUMEPE PACTSKEHUS PE3UHOBOTO KIYTa.

OueHka abCOIOTHBIX U OTHOCUTEIBHBIX MOTPEITHOCTCH
M3MEPCHUN (PU3MICCKUX BEIUUHH.

Pemenne pacuéTHEIX 3a1a49 ¢ SBHO 3aJaHHOH
(PUBMUICCKOM MOJICNBIO ¢ HCIOIh30BAHUEM OCHOBHBIX
3aKOHOB ¥ (HOPMYIT AMHAMUKH U 3AKOHOB COXPAHCHUSL.
PerieHne kaueCTBEHHBIX 331a4 ¢ OMOPOH HA U3YYCHHBIC
B pazaenc «MeXaHHuKa) 3aKOHBI, 3aKOHOMEPHOCTH U
(U3HUCCKUE SIBICHM.

Omrcanne MEXaHUICCKOTO ABMKCHUS C
KCTIOI30BAHHCM (DH3MUCCKUX BEIUYHH. UMIYIbC TCJIA,
KHHCTHUYCCKASL SHCPTHS,

MOTCHIIHATBHAS YHSPrUsl, MCXaHUYCCKas paboTa,
MEXAHUUCCKAS MOILIHOCTb.

AHanmn3 QU3HIECKUX IPOLIECCOB U SABICHUH C
KCTIOIb30BAHHEM 3aKOHA COXPAHCHHUS MCXaHHUUCCKOH
SHCPTHUH, 3AKOHA COXPAHCHHUS UMITYJIBCA.

OOBsICHCHHE OCHOBHBIX TPUHIIUIIOB ACHCTBHS U
MPAKTHYSCKOTO MPUMCHCHHUS TCXHHYCCKUX YCTPOICTB,
TAaKUX KaK: BOAOMET, KONED, MPYKUHHBIM MHCTONET.

BO3MOXKHOCTEH
COMICPIKAHUS
yueOHOTO
npeaMeTa yepes
JEMOHCTPAIHIO
00YYAROIIUMCS
MPUMEPOB
OTBCTCTBCHHOTO,
TPaKIAHCKOTO
HOBEACHUA,
IPOABJIICHUA
YCI0BEKOTIOOUS U
JOOPOCEPACUHOCT
U, 4epes noadop
COOTBETCTBYIOIIH
X TCKCTOB JJISI
YTCHUA, 3a4a4
JUTS PETIICHUS,
MPOOIEMHBIX
cUTyaluuu Amd
00CYKICHUS B
KI1acce;

- IPUMCHCHHE HA
ypoke
HUHTCPAKTUBHBIX
dhopMm paboTh ¢
00 YYAROIUMHCS
HUHTCJUICKTYAJIbH
BIX UTD,
CTHMY TP FOTIHAX
MO3HABATCIIEHY IO
MOTHBALTHIO
00YYAOIIUXCS,
JHUCKYCCHU,
KOTOPBIC K0T
00YYAROIIAMCS




OOBsCHEHHE ABMKCHHS PAKET ¢ OMOPOH HA U3YUCHHBIC
(pU3HUCCKUC BETHYMHBI U 3AKOHBI MEXaHHKH.
Hcrnonb30BaHue npu NoAroOTOBKE COODIICHUH O
TIPUMEHEHHH 3aKOHOB MEXaHUKH COBPEMEHHBIX
HHGPOPMALTHOHHBIX TEXHOIOTHH 715 TIOWCKA,
CTPYKTYPHUPOBAHUA, HHTSPIIPETALINH U ITPEACTABICHAA
UHGPOPMALTUH, KPUTHICCKUH aHATH3 TOTyIacMOi
uHbpopMaITUH

IIpoBeacHIEC KOCBCHHBIX U3MCPCHUN, UCCIICIOBAHNI
3aBUCUMOCTEH (QU3HYCCKHUX BEITHYHH, IPOBEPKA

NPEATIOKCHHBIX THIIOTE3
Hroro no pazaeny 18
Pazgen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJWMHAMUKA
[IpoBeaeHUE SKCIEPUMEHTA: ONPEACICHIE MACCHI
BO3AYXa B KJIACCHOH KOMHATE HA OCHOBE U3MCPCHUI
00BbEMa KOMHATHI, JABICHUS U TCMIICPATYPHI BO3AYXA B
HCH; HCCIICIOBAHUEC 3aBHCHMOCTH MCIKAY MapamMeTpamMu
Bubauoreka LIOK COCTOSIHHS Pa3pCKCHHOTO rasa.
https://m.edsoo.ru/7 | OueHka abCOMOTHBIX K OTHOCHTEIBHBIX TIOIPEITHOCTCH
f41bf72 HU3MEPCHUH (QU3UICCKUX BETUYHH.
P3III 10 xmace OOBsICHCHHE OCHOBHBIX TIPUHIUIIOB ACHCTBUI
https://resh.edu.ru/s | TepmomeTpa u GapoMeTpa U YCJIOBHIA NX OS30TACHOTO
ubject/28/10/ HCTIONTb30BAHMS B TIOBCCIHCBHOM KU3HHL.
OcHOBBI 3
MBI 10 xnacc PacnioznaBanne Qu3nUIecKUX IBICHUN B VICOHBIX
MOJICKYISIPHO- . 9
3.1 HHOTMIGCKOM 9 https://uchebnik.mo | omelTax ¥ OKpy>Karome ku3HA: Juddy3usL,
s.ru/catalogue?alias | OPOYHOBCKOE ABHKCHHE.
TCOpHUH

es=lesson template
.video_lesson.video

&subject_program_
1ds=31937273.3590
9480

Omucanne TCIIOBLIX IBACHUN ¢ NCIIOIB30BAHUCM
(pUM3MYICCKUX BEAUYWH, JABACHHUC ra3a, TeMIICpaTypa,
CPCIHSA KHHCTHUICCKAS YHCPTUI Xa0THICCKOTO
JBIDKCHUS MOJICKYJI, CPCIHCKBAAPATHIHAS CKOPOCTh
MOJICKyJT. AHaN3 (PU3HUICCKUX MPOLICCCOB U SIBICHUH ¢
ucnonab3oBanueM MKT, ra3oBeIX 3aKOHOB, CBSI3U
CpeHEH KMHETUYECKOM SHEPTHUH TEIJIOBOTO JABMKCHUS
MOJICKYJT ¢ aDCOMIOTHOM TEMIICPATYPOH.

Pemenne pacuéTHEIX 3a1a49 ¢ SBHO 33JaHHOH
(PUBMUICCKOM MOJICNBIO ¢ HCTIOIh30BAHUEM OCHOBHBIX

BO3MOKHOCTb
MPHOOPECTH OMBIT
BECHUS
KOHCTPYKTHUBHOTO
JUAIIOra;
IPYHIIOBOM
paboThl UK
paboThl B mapax,
KOTOPBIC yuaT
KOMAaHJIHOH
paboTte u
B3aHUMOJCHCTBHIO
C APYTUMHU
JICThMH,

- BKJIFQUCHHUEC B
YPOK UTPOBBIX
nponeayp,
KOTOPBIS
MOMOTAIOT
MOJACPIKATb
MOTHBALIUAIO
00y4ArOIIUXCS K
MOTYICHUIO
3HAHUU,
HAJIKUBAHUIO
MTO3UTHUBHBIX
MEKTHIHOCTHBIX
OTHOUICHUU B
KIacce,
MOMOTAIOT
VCTAHOBIICHUIO
TOOPOKENATE TbH
on

aTtMochepsl BO
BPEMSI YPOKa,




nonoxennd MKT, 3akoHOB u popMya MOIEKy IS pHON
¢bm3ukn.

Pa6oTa B rpynnax npu rmiaHHpOBaHUM, TPOBCICHHU U
HHTEPIIPETALUH PE3YIbTATOB OIBITOB U AHAIN3E
JOTIOJHHUTCIBHBIX HCTOYHUKOB HH(OPMALIMH IO TEME

bubmuoreka LIOK
https://m.edsoo.ru/7
f41b£72

IIpoBeneHne skcriepuMEHTa: U3MEPEHUE YACTBHOM
TEIITOEMKOCTH BELIECTBA.

OnueHka abCOIOTHBIX U OTHOCUTEIBHBIX MOTPEITHOCTCH
HU3MEPCHUH (U3UICCKUX BETUYHH.

Nzyuenue Moaeneit napoeoii TypOUHBI, JBUTATEIIS
BHYTPEHHETO CTOPAHHS, PCAKTHBHOTO JBUTATCIIS.
OObscHEHHE IPUHLMIIOB CHCTBHUS U YCIOBUH

PBII 10 kmacc 0E30MaCHOr0 NCTIONb30BAHHUS
https://resh.edu.ru/s | B HOBCCAHEBHOH JKU3HH JBUraTCIsl BHYTPCHHETO
ubject/28/10/ CropaHusl, OBITOBOTO XOJIOJUIBHHIKA, KOHIHUIINOHEPA.
MBI 10 xnacc OnucaHye CBOWCTB TCJT U TCILIOBBIX SIBJICHHI C
OcHOBHI -
3.2 10 https://uchebnik. mo | ucnonap3oBaHueM PUIMUCCKUX BSIMYUH. TABJICHHES ra3a,
TCPMOANHAMUKHI :
s.ru/catalogue?alias | TemmnepaTypa, KOTHICSCTBO TCIIOTH, BHYTPCHHSS
es=lesson template | sueprus, pabora raza.
.video lesson.video | PemicHue pacuéTHbIX 32134 ¢ SBHO 3aJaHHOM
&subject_program_ | GpU3HICCKOH MOJCIBIO C HCITOIb30BAHUEM OCHOBHBIX
1ds=31937273.3590 | 3akonoB 1 GOPMYI MOJCKYIAPHOH PH3NKH U
9480 TEPMOAUHAMUKHU.
Pernenne kaueCTBEHHBIX 3344 C ONOPOH HA U3YUICHHBIC
B pazaene «MonekyapHas GH3uKa U TEPMOINHAMUKAY
3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUC SIBJICHUSL.
Pabora B rpynmax npu aHaau3e JOMOTHUTCIBHBIX
HCTOYHUKOB HH(opMaIIiK 0 TeME
buGmuoreka LIOK | IlpoBeaeHue skcniepruMEeHTa: H3MEPCHHE OTHOCHTEIBHON
https://m.edsoo.ru/7 | BAIaKHOCTH BO3AYXA.
ArperaTHbi¢ 41bf72 OrueHka aOCOIOTHBIX U OTHOCUTEIBHBIX MOTPEITHOCTCH
COCTOSTHUS PBII 10 kmacc HU3MEPCHUH (U3UUCCKUX BEIUYHH.
3.3 | Bemecrsa. 5 https://resh.edu.ru/s | M3yueHne cBOHCTB HACHIICHHBIX MAPOB, CIIOCOOOB
dazosrie ubject/28/10/ HU3MEPEHHUS BIAKHOCTH
MEPEXOBI M3IHI 10 xmacc HaGnroneHue KUneHus mpy MOHWKCHHOM JABICHUH,

https://uchebnik.mo
s.ru/catalogue?alias

HarpCBaHW:A U INIABJICHUA KPUCTALIUICCKOTO BCIICCTBA.

- OpraHU3aIus
medcersa
MOTHBHPOBAHHBIX
u
3PYAUPOBAHHBIX
00y4arIUXCS
HaJ UX
HCYCIICBAIIUMHU
OHOKJIACCHUKAM
I/Iﬁ

JAOLICTO UM
COLMATBHO
3HAYUMBIH OTIBIT
COTPY/IHUYCCTBA
u

B3aUMHOM
MTOMOIIIH,

- HHULUUPOBAHKC
U TIOJACPIKKA
KCCICA0BATEIBCK
o

JCATSTBHOCTH
00y4aIUXCS B
pamMkax
peanuzanuu MU
WHIUBUIYATBHBIX
U IPYIIOBBIX
KCCICA0BATEIBCK
HX MPOCKTOB, UTO
JacT
00YYAROIIUMCS
BO3MOYKHOCTb
MPHOOPECTH
HABBIKU
CaMOCTOSITCIIBHOT
O peILICHUs




es=lesson template
.video_lesson.video
&subject_program_
1ds=31937273.3590
9480

OObscHEHHE IPUHLMIIOB ACHCTBHUS U YCIOBUH
0c30MaCHOr0 UCIIOIL30BAHMS B IOBCCIHCBHOM KU3HH
CHTPOMETPA, TICUXPOMETPA, KATOPUMETPA.

MayueHne TeXHOMOTHH HOIYICHUS COBPEMEHHBIX
MaTCPHAJIOB, B TOM YHC/IC HAHOMATCPHUATIOB.

Pemenne pacuéTHEIX 3a1a49 ¢ IBHO 33JaHHOH
(PUBMYICCKOM MOJCNBIO ¢ UCTIOIh30BAHUEM YPABHCHHUS
TEIIOBOTO DaIaHca.

PerieHne kadeCTBEHHBIX 3344 C OMOPOM HA U3YUICHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (DU3HUCCKHUC SIBJIICHUS TI0
TEME.

PacnoznaBanne Qu3niueckux IBICHUN B VICOHBIX
OTIBITAX U OKPY3KAIOIICH XKU3HH: Ae(hOPMALU TBEPABIX
TCJI, HATPCBAHHUE U OXJTAKACHUC TCJT, HK3MCHCHHUC
arperaTHeIX COCTOSIHUI BEINECTBA U OOBICHCHHS UX HA
OCHOBE 3aKOHOB U (hOPMYJT MOJICKY/ISPHOH Pu3uKu.
Hcrnonb3oBanue HHPOPMALIMOHHBIX TEXHOJIOTHH IS
MOWCKA, CTPYKTYPHUPOBAHHSL, HHTCPIIPETALIUN U
MPEACTABICHUS HH(POPMALIMU TTPH MOTOTOBKES
COOOIIEHUH 0 MPUMCHCHHH 3aKOHOB MOJICKY/ISPHOM
(DU3UKN ¥ TCPMOIMHAMHUKHN B TCXHUKE U TCXHOJOTHSIX

Hroro mo pazmeny
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Pazgen 4. JJEKTPOJAMHAMUKA

4.1 JNEKTPOCTATHKA

10

bubmuoreka LIOK
https://m.edsoo.ru/7

f41bf72

P3III 10 xmace
https://resh.edu.ru/s
ubject/28/10/
M3IHI 10 xmacc
https://uchebnik . mo
s.ru/catalogue?alias
es=lesson template
.video_lesson.video
&subject_program_

1ds=31937273.3590
9480

IIpoBeacHUE FKCIICPUMEHTA, H3MECPEHHUES
3MCKTPOEMKOCTH KOHICHCATOPA.

OnueHka abCOIOTHBIX U OTHOCUTEIBHBIX MOTPEITHOCTECH
M3MEPCHUN (PU3MICCKUX BEIUUHH.

MayueHne npuHIMNIOB ACHCTBHS 3ICKTPOCKOIIA,
3JCKTPOMETPA, KOHACHCaTopa. M3yueHHe NpUHITHIIOB
JEUCTBUA

U YCJIOBUI O€30MACHOTO MPUMEHSHUS B IMPAKTHUCCKOH
JKU3HU, KOMUPOBAIBHOTO ammapara, CTPYHHOTO
npuHTepa. PaccMoTpenne Qpu3niaeckux OCHOBaHHN
3IEKTPOCTATUYECKOM 3aIUTHI U 3a3€ MIICHUS
3CKTPOTPUOOPOB.

TEOPETUUECKOM
MPOOICMEL,
TCHCPUPOBAHUS U
odopmeHUs
COOCTBEHHBIX
HIcH,
YBAXKUTCIBHOTO
OTHOINICHUA K
UYXKUM UACAM,
0ohOPMIICHHBIM B
paboTtax Apyrux
HUCCICIOBATCICH,
HABBIK
MyOTHTHOTO
BBICTYILICHU A
epes
ayAUTOpHUEH,
apryMEHTUPOBAH
Hia nu
OTCTauBaAHUA
CBOCEH TOUKHU
3PCHHIL




Pemenne pacuéTHEIX 3a1a4 ¢ SBHO 3aJaHHOH
(U3UUCCKON MOJCTIBIO C HCTIOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (DOPMYIT SICKTPOCTATHKH.

PerreHue kauecTBEHHBIX 3324 C ONIOPOI HA H3YUCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (GU3HUCCKHUE SIBJICHUS
3MEKTPOCTATHKH.

PacnoznaBanne Qu3nUIECKUX IBICHUN B VICOHBIX
OMBITAX U OKPYIKAIOLICH )KU3HU: SJICKTPH3ALNS TE,
B3aMMOJCUCTBHUE 3apsAa0B U OOBSICHCHHE X HA OCHOBE
3aKOHOB U (DOPMYIT JICKTPOCTATHKH.

OmnricaHue U3YICHHBIX CBOMCTB BELICCTBA U
SMEKTPUUYCCKUX SBICHUN C UCTIONB30BAHIEM
(PUBUYCCKUX BEJIUYNH: 3JICKTPHUCCKHIH 3apsn,
HANPSLKEHHOCTD BNICKTPHICSCKOTO MO,

MOTCHLHAT, PA3HOCTh MOTCHIHATIOB, 3JICKTPOEMKOCTb.
AHanmn3 QU3HIECKUX IPOLIECCOB U SABICHUH C
HCTONb30BaHUEM (H3HUYCCKHX 3aKOHOB: 3aKOHA
COXPAHCHUS 3NCKTPHUCCKOro 3apsaa, 3akoHa Kymnona.
Pa6oTa B rpynnax npu aHanu3e JOMOTHUTECIBHBIX
HUCTOYHUKOB HHPOPMAITUH U OATOTOBKE COOOIICHHUH O
MPOSIBIICHHH 3aKOHOB 3JICKTPOCTATHKHU B OKPYKAIOIICH
JKU3HH U IPUMCHEHHHU UX B TEXHHUKE

4.2

IocrosHHBIH
SIIEKTPUIECCKUM
TOK. TOKH B
Pa3THIHBIX
cpemax

12

bubmuoreka LIOK
https://m.edsoo.ru/7

f41bf72

P3III 10 xmace
https://resh.edu.ru/s
ubject/28/10/
M3IHI 10 xmacc
https://uchebnik .mo
s.ru/cataloguc?alias
es=lesson _template
.video_lesson.video
&subject_program

1ds=31937273.3590
9480

[IpoBeacHUE FKCICPUMEHTA, H3YUCHUE CMEIIIAHHOTO
coemuHeHUS Pe3ucTopoB; uamepenne IJC ucrounrka
TOKA U €r0 BHYTPCHHETO COMPOTUB/ICHHS, HAOMIOACHUES
JIMEKTPOIIN3A.

OrueHka abCOIOTHBIX U OTHOCUTEIBHBIX MOTPEITHOCTCH
M3MEPCHUN (PU3MICCKUX BEIUUHH.

OObscHEHHE IPUHLMIIOB CHCTBHUS U YCIOBUH
0E30MaCHOTO MPUMCHEHUS aMIICPMETPA, BOJIBTMETPA,
peocrara, UCTOYHUKOB TOKA, 3ICKTPOHATPEBATEIBHBIX H
3MEKTPOOCBETUTEIBHBIX MPUOOPOB,

TCPMOMETPA COMPOTUBJICHHUS, BAKYYMHOTO THO/A,
TCPMHUCTOPOB U (POTOPEIUCTOPOB, HOIYITPOBOTHUKOBBIX
JUOTOB, TA/TbBAHUKH.

Pemenne pacuéTHEIX 3a1a49 ¢ SBHO 33JaHHOH
(PUBMUICCKOM MOJICNBIO ¢ HCIOh30BAHUEM OCHOBHBIX




3ak0HOB H (hopmyt TeMbl «IIOCTOSHHBIN AMCKTPHUUCCKUT
TOKY.

PacnioznaBanne Qu3nyeckux IBICHUN B VICOHBIX
OTIBITAX U OKPYIKAOMICH KU3HH, 3ICKTPHICCKAS
MMPOBOAUMOCTD, TCIUIOBOS, CBETOBOC, XUMHUCCKOS,
MArHUTHOE ACHCTBUS TOKA.

AHaIU3 3ICKTPUUCCKUX SIBJICHUNA U TPOICCCOB B LICIIIX
MOCTOSTHHOT'O TOKA C UCMOIb30BAHUEM 3AKOHOB, 3aKOH
Owma, 3aKOHOMEPHOCTH TIOC/ICA0BATCIBHOTO U
NapaICABHOTO COSAUHCHHUS MIPOBOJHUKOB, 3AKOH
xovasa-Jlenna.

OnucaHue U3yUCHHBIX CBONCTB BEIISCTB U
3MCKTPUICCKHUX SIBJICHHUN C HCITOIb30BAHUEM
(UBMUICCKUX BEAUYUH, 3ICKTPHICCKUH 3apsi, cuia
TOKA, ACKTPHICCKOS HAMPSIKCHUE, JICKTPHUCCKOS
COMPOTHUB/ICHHUE,

pasHocTh noteHiuanos, IJC, pabota Toka, MOITHOCTb
TOKa.

Hcrnonb3oBanne HHPOPMALIMOHHBIX TEXHOJIOTHH IS
MOUCKA, CTPYKTYPHUPOBAHHS, HHTCPIPCTALIUH H
MPEACTABICHUS HH(POPMALIMU TIPH MOATOTOBKES
COOOIIEHUH 0 MPUMEHCHHH 3aKOHOB MOCTOSIHHOTO TOKA
B TCXHUKE U TCXHOJIOTHSIX

Hroro o pazmeny 22
006001EeHHe 2
OBIIEE

KOJIMYECTBO YACOB | 68

110 TTPOT'PAMME




TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
KonuuectBo yacos DJIeKTPOHHBIE OcHoBHbIE BHABI ACITEJIHOCTH 00y4aOLIHXCS HesTe/IbHOCTH
HaumenoBanune K I (undpposbie) yauTeNst ¢
Ne /i | pa3aesioB u Tem Bcee OHTPO pakTu | (UHQP
NporpaMmbI JbHbIe | yeckne | 00pa3soBaTe/IbHbI y4eTom
ro
paGoTbl | pa0oTbl | € pecypcehl nporpamMmbl
BOCIHUTAHHS
Pazgen 1. QJIEKTPOAMHAMUKA -YCTaHOBIICHNE
[IpoBeacHUE SKCOEPUMEHTA: U3YUCHUE MATHUTHOTO AOBEPUTE/IbHBIX
OJISE KATYIIKK C TOKOM;, HUCC/ICI0BAHUE ACHCTBHS OTHOLICHHH
MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM; MEKIY
HCCIICAOBAHNC SIBJICHUS SICKTPOMArHUTHON HHIYKINH. NCAArornieCKum
OreHka aOCOTIOTHBIX M OTHOCHTE/IBHBIX MOTPCITHOCTEH paboTHHKOM K
HU3MEPEHUH (PU3NYECKUX BEIUYHH. 00y JarOIUMHUCH,
OOBICHCHUC MPUHIIUIIOB ACHCTBUS U YCIOBHI CHOCOOCTBYFOIIUX
0c30MacHOro MPUMEHCHNS IOCTOSHHBIX MArHUTOB, HO3UTUBHOMY
bubmmorexa LIOK N BOCIIDHSTHIO
3JICKTPOMArHUTOB, 3JICKTPOABUTATE/IS, YCKOPHUTEICH np
https://m.edsoo.ru . OBVIAROIIHMHECS
3IEMEHTAPHBIX YACTHUL, HHAYKIHNOHHOM TICYH. Yy 11
[Tf41c97¢ .. 6 =
PAIII 11 xiace Perenue pacuéTHRIX 33024 Ha NpUMEHEHUE QopMyT TpeOOBaHHH H
TeMbl «MarHuTHOE noje. DNCKTPOMarHUTHAS npoce6
https://resh.edu.ru e
> MHIYKLESD. TATOTHUYCCKOTO
/subject/28/11/ N T —
MarsuTHOE TI0JIC. PeriiecHue kaueCTBEHHBIX 334 C OMOPOH HA U3yUYCHHbIC | P >
MO 11 xmace NPUBICUCHUIO HX
1.1 JNEKTPOMArHUTH 11 1 3 . 3aKOHBI, 3AKOHOMCPHOCTH U PHUIHIESCKUC Y
https://uchebnik. BHIMAHIS K

ast UHAYKLUA

mos.ru/catalogue?
aliases=lesson_te
mplate.video less
on.video&subject
program ids=31
937273.35909480

ABICHUS TeMBI «MarHuTHOE Mone. JJICKTPOMarHUTHAL
WHAYKIAD.

OmnpenencHUE HAPABICHUS BEKTOPA HHAVKLIH
MarHUTHOTO IO ITPOBOJXHUKA C TOKOM, CHITBI AMIIepa
u cuibl JlopeHma.

PacnosHaBanue ¢u3ntecKux SBICHUN B YUCOHBIX
OIBITAX U OKPYKAKOMICH KU3HU. B3aUMOACUCTBUE
MarHuTOB, JJICKTPOMArHUTHAS HHAYKIHA, TeHCTBHE
MarHUTHOTO TIOJIA HA TIPOBOTHHK C TOKOM H
JBHKYIIMICS 3apan.

AHanmM3 3JIeKTPOMArHUTHBIX ABICHUH C

HCIOJb30BAHHUCM 3aKOHA SHGKTpOMaFHHTHOﬁ HUHAYKIHN.

Ommcanne HU3YUCHHBIX CBOMCTB BCIICCTB H
SJICKTPOMArHUuTHBIX SBIICHHUM C UCIIOJIb30BAHUCM

o0CyKIacMol Ha
YypOKe
nHpOpMALTUH,
AKTUBU3aIuu
MO3HABATEIbHON
JCATCTBHOCTH,

- IOOYKACHHUE
00y YaAOIIHXCS
COOIF0AaTh HA
YpOKe
OOLICTIPHUHSITHIC
HOPMBI
HOBEACHUS,




(PUBHUYCCKUX BEJIUMYHMH: HHIYKIUSI MATHATHOTO TMOJIS,
crna Amnepa, cuna JlopeHa, HHAYKTHBHOCTD KaTyIIKH,
SHEPrUsl 3ACKTPUICCKOrO U MATHUTHOTO MOJIEH

HUroro

0 pazzeny

11

Pazgen 2. KOJIEBAHUSA U BOJI

HbI

2.1

MexaHuueckue U
3JACKTPOMArHUTH
ple Kolle0aHus

bubmuorexa LIOK
https://m.cdsoo.ru
[7f41c97¢
POIII 11 xnace
https://resh.edu.ru
[subject/28/11/
M3IHI 11 xmacc
https://uchebnik.
mos.ru/catalogue?
aliases=lesson te¢
mplate.video less
on.video&subject
program 1ds=31
937273.35909480

Uccnenoanue napamMeTpos KoAeOaTeIbHOM CHCTEMBI —
MEPUOJA, YACTOTHl, aMILTATYABI H a3kl KoIeOaHuH
(IpYKUHHBIN W/WIH MAaTEMATHICCKUN MasTHHK).
HaGmroaeHue 3aTyXaromux KOIeOaHHi.

Uccrnenosanue CBOUCTB BBIHYKACHHBIX KOJICOAHUH.
HaGmroaeHue pesoHanca.

[IpoBeneHUE IKCICPUMEHTA: UCCIICIOBAHUE
3aBUCHMOCTH MIEPHOJA MATBIX KOJICOAHHUI IPy3a HA HUTH
OT JJTMHBI HUTH H MAaCCHI TPy3a; HCCIICI0BAHHE
MEPEMEHHOTO TOKA B IICTTH U3 MOCTICA0BATEIBHO
COCIUHEHHBIX KOHACHCATOPA, KATVIOKU M PE3UCTOPA.
OnuecHka aOCOMOTHBIX U OTHOCUTEIIBHBIX MOTPEITHOCTEH
HU3MEPCHHUH (DU3HUCCKUX BEIHUHH.

OOBsCHEHUE MPUHIUIIOB JCHCTBUS U YCIOBHH
0E30MacHOT0 MPUMEHCHHUS 3ICKTPHUECKOTO 3BOHKA,
TCHEPaTOpa MEPEMEHHOTO TOKA, THHHUH 3JCKTPOICpeAad.
Pemenue pacu€THbIX 331a4 C SIBHO

3aMaHHOM (PUBHUCCKON MOJCIBIO ¢ UCIOIb30BAHUCM
OCHOBHBIX 3aKOHOB U (JOPMYJI, OUCHIBAIOLIAX
MCXAHHUYCCKHE U IICKTPOMATHUTHBIC KOJICOAHUS.
Omnucanue MEXaHHICCKHUX U DICKTPOMArHUTHBIX
KOIeOaHUH ¢ UCTIOB30BAHNEM (DH3HUICCKUX BETHIHH:
MIEPHUOJ U YacToTa KoNcOanuit, ammiutyAa u aza
KoIeOaHuH, 3apsi U CUIIA TOKA B TAPMOHHUYECKUX
3MCKTPOMATHUTHBIX KOJICOAHUSIX.

Pemnenne kadecTBEHHBIX 33424 C OMOPOH HA H3YUCHHBIC
3aKOHBI, 3AKOHOMCPHOCTH, ONUCHIBAIOLIHE
MCXAHUYCCKHE U HIICKTPOMArHUTHBIC KOJICOAHUS.
Pabora B rpynmax npH riaHAPOBaHHH, IPOBEICHUH U
HHTCPIPSTALIUH PE3YIbTATOB OIBITOB, M AHAIN3C
JOTIOTHUTEIbHBIX HCTOYHUKOB HH(OPMALIHH 110 TCME

MpaBUIa
oOIIeHU €O
CTapITUMH

(e tarormdIeCKuM
U pabOTHHUKAMHU)
¥ CBCPCTHHKAMH
(oOyuaroruMucs)
, TIPVHITATIBL
yaeOHOM
JTUCHIATUTAHEL |
CaMOOPraHU3aAIHH
>

- IPUBJICUCHHUC
BHUMAaHUS
00y4aIOIIUXCS K
LECHHOCTHOMY
acCTCKTy
H3yYACMBIX Ha
VPOKax SBJICHUH,
OpraHu3aIms uxX
padoTHI ¢
HOIy4acMOH Ha
VPOKE COLIHATBHO
3HAYUMOMH
nHbpOpMaLTHCH —
HHUIUHPOBAHIC
€¢ 00CYKACHUS,
BBICKA3BIBAHUS
00y YAIOIIUMHUCS
CBOCTO MHCHHUS
IO €€ TTOBOAY,
BBIPabOTKH
CBOETrO K HEU
OTHOIIICHU,

- KCIIOJIb30BAHHUE
BOCTIUTATCIBHBIX
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MexaHuuecKkHue U
3JICKTPOMATrHATH
bI€ BOJIHBI

bubmmorexa LIOK
https://m.cdsoo.ru
[7f41c97¢
POHI 11 xmace
https://resh.edu.ru
[subject/28/11/
MDIII 11 kmace
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate.video less
on.video&subject
program ids=31
937273.35909480

Wzyuenue ob6pazoBaHus U PacpoOCTPAHCHUS
MONICPEYHBIX U MPOXOILHBIX BoMH. HabmroneHue
OTpasKCHHUS

U IPEIOMIICHUS, HHTEphEepeHINH 1 AuGPaKIAN
MEXaHUIECKUX BOJH.

HabaroneHue cBA3M rPOMKOCTH 3BYKa U BBICOTHI TOHA C
AMIUTUTYAOH U 4aCcTOTOH KOJIeOaHHH, 3BYKOBOTO
pe30HaHca.

Hcceneaosanue CBOUCTB 3EKTPOMArHUTHBIX BOJIH:
OTpaKCHHE, MPEIOMIICHUE, TIONAPH3aLs, TUPPaKLusL,
uHTepepeHIHL.

Hzyuenre ycaoBUE H3IyUCHUS 3JICKTPOMATHUTHBIX
BOJIH, B3aNMHOM opreHTarmu BekTopos E, B, v B
3JCKTPOMArHATHOH BOJIHE.

WzyueHue mpUMEHEHHS 3ICKTPOMArHUTHBIX BOJTH B
TCXHUKE U OBITY.

OOBsCHEHUE MPUHIUIIOB JCHCTBUS U YCIOBHH
0C30MacHOr0 MPUMEHCHUS MY3BIKATIbHBIX
HHCTPYMCHTOB, YAbTPA3BYKOBOW JHATHOCTHKH B
TCXHUKEC M MEIHLUHE, pafapa, paauonpuEMHIKA,
TeaCBU30pa, auTeHHBI, Teacdona, CBY-neun.
Perrenue pacyéTHRIX U KaUECTBEHHBIX 3a1a4 ¢ OMOPOU
Ha U3YYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH,
OTHCHIBAOIIHE

pacnpoCcTpaHCHUE MECXaHHUSCKHX U 3JICKTPOMArHUTHBIX
BOJIH.

HcnonszoBanue nHOOPMAITHOHHBIX TSXHOJOTHH 1JIst
MOKCKA, CTPYKTYPHUPOBAHUS, HHTCPIIPETALMH U
MPEICTABICHU HHGOPMALUHU NPH NOATOTOBKE
cooOieHNH 00 NCTIONB30BAHNH SJICKTPOMATHUTHBIX
BOJIH B TCXHHUKE.

Y4acTue B IUCKYCCHH 00 3JICKTPOMArHUTHOM
3arps3HCHUM OKPYIKAIOIIEH Cpeabl.

Pa6ora B rpynnax npu miaHHpOBaHUH, POBCICHUH U
HHTEPIPETALUH PE3YIbTATOB ONIBITOB U aHAIN3E
JOTOJHUTCIBHBIX HCTOYHHKOB HHOOPMALIUH 10 TEME

BO3MOXHOCTEH
CoJCpIKAHUSA
yaeOHOTO
MPeAMETA Uepes
JEMOHCTPAITHIO
00y HAIOIIUMCS
MPUMCPOB
OTBCTCTBCHHOTIO,
TPaKTAHCKOTO
HOBEACHUS,
MPOSIBICHUS
YCIIOBEKOIIOOUS U
JOOPOCEPACUHOCT
U, Yepes3 noadop
COOTBETCTBYIOIIH
X TCKCTOB JJIS
YTCHUA, 3a4a4
JUTS PETIICHUS,
MPOOIEMHBIX
CUTYaLMH A4
00CYKICHUS B
Kiacce;

- IPUMECHCHHAE HA
Vypoke
HUHTCPAKTUBHBIX
dhopMm paboTei ¢
00y YAIOIIUMHCS
HUHTCIINICKTYAJIbH
BIX UTD,
CTHMYJIAPYIOIIHAX
MO3HABATCIIBHY FO
MOTHBALIHIO

00y YAOIIUXCS
JUCKYCCHH,
KOTOPBIC JAf0T
00y HAIOIIUMCS
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Onrtuka

10

bubmmorexa LIOK
https://m.cdsoo.ru
[7f41c97¢
POHI 11 xmace
https://resh.edu.ru
/subject/28/11/
MD3SIII 11 kmace
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate.video_less
on.video&subject
program ids=31
937273.35909480

HM3yueHue BICHUS NOJHOTO BHYTPEHHETO OTPAXKEHUS,
€ro MPUMCHCHHSI B CBETOBO/C.

MayucHne Moaeaci MUKPOCKOTA, TCACCKOTA.
[NonyueHue criekTpa ¢ MOMOIIBIO MPU3MBI U
JUQPaKITHOHHON PEIIETKH.

HamepeHue moKkazaTeis MpeIOMICHUS CTCKIA.
HccnenoBanue CBOUCTB N300paskeHUH

B muH3aX. OOBIACHEHHE IPUHLIMIIOB JCHCTBHUS U YCIOBUH

6c30MacHOTO MPUMEHCHHUS OUKOB, IYIIEL, oToanmapara,
HPOCKLUUOHHOIO annapaTa, MUKPOCKOIA, TEIECKOMA,
BOJIOKOHHOH ONTHKH, TU(PPAKLIHOHHON PEIIETKH,
MOJIAPOHIA.

Pemenne pacuéTHBIX 33024 C IBHO 3aJaHHON
(hUBHYCCKON MOJCTBIO C UCTIOIB30BAHHEM OCHOBHBIX
3aKOHOB U (POPMYI FreOMETPHUESCKON OTITHKHL.
[locTpocHue u onucanye H300PAKEHHSL, CO30ABACMOTO
IJIOCKUM 3€PKAJIOM, TOHKOH JIMH30H.

Paccmotpenue nmpeaenoB npruMEHIMOCTH
r€OMETPUUECKOM ONTHUKHU.

PacnozHaBanue ¢pu3ntecKux SBICHHN B ONBITAX U
OKPY>KaIOIIEH KURHH: MPSIMOJIHHEHHOE
PacIpoCTPaHEHHE CBETA, OTPAXKCHHE, MPCIOMIICHHE,
uHTepdepeHuns, TUGPaKIHs U NOIIPH3ALNS CBETA,
JUCTIEPCHSL CBETA.

Hzyuenue yciaoBuil HabIIOICHUSI MAKCUMYMOB U
MHUHHMYMOB B HHTECPECPCHIHMOHHON KAPTHHE

OT ABYX CHH(AZHBIX KOTCPEHTHBIX HCTOYHUKOB.

Y cnoBre HAOMIOACHUS TTIABHBIX MAKCHMYMOB MIPH
HNaJeHUH MOHOXPOMATHYECKOTO CBETA HA
IUPPaKIIHOHHYIO PEIIETKY .

AHanmM3 ONTHYECKHX SIBJICHUH C HCIIOIB30BAHUEM
3aKOHOB. 3aKOH IMPSIMOJIMHEUHOTO PacIpOCTPAHEHUS
CBETA, 3aKOHBI OTPAXKECHUS CBETA, 3AKOHBI MPEIOMIICHUS
CBETA.

OmnucaHue ONTUUECKUX SIBICHUH C HCIIOIb30BAHUEM
(hU3HUUCCKUX BEIUYHH: (OKYCHOE PACCTOSHHE U
ONTUYECKAS CUNA JIUH3bL

BO3MOKHOCTb
MPHOOPECTH OIBIT
BCACHUS
KOHCTPYKTHBHOTO
JUAIora;
IPYIIOBOM
paboThI WK
padoTHl B Iapax,
KOTOPBIC y4aT
KOMAaHIHOM
paboTte u
B3aHUMOACHCTBHIO
¢ APYTUMH
JCThMH,

- BKIIIOUCHHC B
YPOK UTPOBBIX
nponeayp,
KOTOPBIC
MOMOTAIOT
MOJACPIKATh
MOTHBALIHIO
00y4aIOIIUXCS K
MOy YCHHUIO
3HAHUMH,
HAJIKUBAHHIO
MTO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOIICHUN B
KJacce,
MOMOTAIOT
VCTAHOBJICHUIO
JOOPOKEIATESIBH
on

atMocdepsl BO
BpEMs YPOKa;

- OpraHu3zaLys
medcersa
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Pasgen 3. OCHOBBI CIIEITUAJIbHOM TEOPUU

OTHOCHUTEJIBHOCTH
bubmuoreka LIOK | Pemenre kauecTBEHHBIX 33024 C OMIOPOH Ha U3YUCHHBIC
https://m.edsoo.ru | moctynarer CTO.
[7f41c97¢ Hcnonb3oBanne uHGOPMALMOHHBIX TCXHOIOTUMN IS
POII 11 xmacc MOUCKA, CTPYKTYPUPOBAHUS, HHTCPNPETALUU U
https://resh.edu.ru | mpeacraBreHus HHGOPMALH MTPH NOATOTOBKE
OcHOBEI /subject/28/11/ COOOILICHNH O rPaHULAX MPUMEHHUMOCTH KJIACCHIECKON
31 CIIEIIMAJIBHOM 4 1 MDOIII 11 Kace Mexanuky u ocHosax CTO
’ TCOpUU https://uchebnik.
OTHOCUTEITEHOCTH mos .ru/catalogue?
aliases=lesson_te
mplate.video_less
on.video&subject
program ids=31
937273.35909480
Hroro mo pazgemy 4

Pazgen 4. KBAHTOBASA ®U3UKA

D IEMEHTHI
4.1 KBAaHTOBOH 6
OIITUKHA

bubmunorexa LIOK
https://m.cdsoo.ru
[7f41c97¢
POHI 11 xmace
https://resh.edu.ru
[subject/28/11/
MDSIII 11 kmace
https://uchebnik.
mos.ru/catalogue?
aliases=lesson_te
mplate.video_less
on.video&subject
program ids=31
937273.35909480

HaGmroaenue dorosdderra Ha yCTAHOBKE € LIUHKOBOM
MIACTHHOM.

Uccnenosanue 3akoHoB BHEIIHETO GoToddidekTa.
OOBsICHECHHE OCHOBHBIX ITPUHIIUIIOB ACHCTBHS
TEXHUUICCKUX YCTPOUCTB, TAKUX Kak: (POTOBICMEHT,
dboToaaTuuK, COTHECUHA OaTapes, CBESTOAUOM; U
yCnoBUH uX 0E30MACHOT0 MPUMCHCHHS B MPAKTHICCKOH
JKU3HH.

PemecHne pacuéTHEIX 3a1aY ¢ IBHO 3aIaHHOH
(pU3MICCKON MOJICIPIO ¢ UCTIOIB30BAHUEM OCHOBHBIX
3aKOHOB ¥ (POPMYJT KBAHTOBOH OTITHKH.

Permienue kaueCTBCHHBIX 3a1a9 € OTIOPOH HA M3YUCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH KBAHTOBOH OTITHKH.
PacnosHaBanue ¢u3nueckux SBICHUNA B YICOHBIX
OIIBITAX:

(orosackrpruucckuii 3(pHEKT, CBETOBOC JABICHHUC.

MOTHUBUPOBAHHBIX
nu

3Py AUPOBAHHBIX
00y YaOIIUXCS
HaI UX

HCYCIIC BAOIIUMH
OJHOKTACCHUKAM
I/ID

JAIOIICTO UM
COLIMATBHO
3HAYUMBIHN OTTBIT
COTPYAHHUYCCTBA
nu

B3aUMHOU
HOMOIIH,

- MTHUITUUPOBAHUC
U NOAJICPIKKA
HCCIICIOBATCIBCK
ou

JCATCIIBHOCTH
00y4aOIIUXCS B
pamkax
peanuzanyyi UMHA
WHANBUAYAIBHBIX
H IPYNIOBBIX
HCCIICIOBATEIBCK
UX MPOCKTOB, UTO
JacT

00y HAIOLIUMCS
BO3MOKHOCTb
MPHOOPECTH
HAaBbIKHU
CaMOCTOSITCIBHOT
0 pPCILICHUS
TEOPETUUECKOU
MPOOICMBL,




Onucanue U3y4eHHBIX KBAHTOBBIX SIBJICHHH U
MPOLICCCOB ¢ UCTIOIh30BAHUEM (BU3NICCKUX BETHMIHH!
CKOPOCTD JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBL U
JaCcTOTA CBETA, SHEPryus ¥ UMITYIIbC (HOTOHA

bubmmorexa LIOK
https://m.cdsoo.ru
[7f41c97¢

POIII 11 xmace
https://resh.edu.ru

Nayuenue moaenu onbita Peaepdopaa.

[1poBeacHHE IKCIICPUMEHTA 110 HAOIOICHHUIO
JUHEMYATOrO CHEKTPA.

OrieHka a0COMIOTHBIX M OTHOCHUTEIIBHBIX NOTPEITHOCTEH
HU3MEPCHHUH (DU3MUCCKUX BEIHUHH.

Hzyuenue moaenu atoma. ToMcoHa, iaHeTApHOU
MOJENU atoMa, Moaenu atoma bopa.

N3aydeHue criekTpa ypOBHEH SHEPIHH aTOMa BOJOPOJA.

/subject/28/11/ . N

OOBICHCHUC MPUHLIUIIOB ACHCTBUS U YCIOBHI
472 CrpoeHue atoma MOHI 11 xnace 0e30MacHOTO MMPUMEHCHHS CIIEKTPOCKOIIA, 1a3epa
’ P https://uchebnik. p P ? pa,

KBaHTOBOTO KOMIIBIOTEPA.

mos.ru/catalogue? .

) Permienue kaueCTBCHHBIX 33124 C OTIOPOH HA M3YUCHHBIC
aliases=lesson te
5 = 3aKOHBI, 3aKOHOMCPHOCTH U (DUIHUCCKUC SBICHUS TIO
mplate.video less
; = Teme «CTpocHHE aTomay.
on.video&subject .
; PacniozHaBanue GU3HYCCKHUX ABICHUH B yUCOHBIX
program ids=31 OIBITAX: BOSHUKHOBEHUE JIMHEHYATOrO CIIEKTPA

937273.35909480 ' p
HA3JIYUEHHS.
AHaIM2 KBaHTOBBIX MTPOLICCCOB U SBJICHUH C
HCIOJIb30BAHMEM TIOCTYNAaTOB bopa

butmuoteka LIOK | M3yucHue 3KkCIiepuMEHTOB, JOKA3BIBAOIIUX CI0KHOCTb

https://m.edsoo.ru | CTpOCHHS ATOMHOTO SIPA.

[7f41c97¢ HccnenoBanne TpeKOB 4acTHIL (ITO TOTOBBIM

POIII 11 kmace dbororpadusim).

https://resh.edu.ru | M3yueHue sSAepHBIX CHII, SIACPHBIX PEAKLIHE CHHTE3a U

/subject/28/11/ pacrnana, TepMOS,ICPHOTO CUHTE3aA.

MBI 11 xnace Wayuenue HykmoHHOH Moaenu siapa | eiseHOepra-

43 ATOMHOE AP0 .
https://uchebnik. MpaneHKo.

mos.ru/catalogue?
aliases=lesson_te
mplate.video_less
on.video&subject

program 1ds=31
937273.35909480

OOmpscHEHHE YCTPOHCTBA U MPUMEHCHHUS TO3UMETA,
KaMmepsl BunbcoHa, saepHOro peakropa, arTOMHOH
60MOBI.

PemcHne 3amad ¢ omopoii Ha MOMYICHHBIC 3HAHUS, B T.4.

0 3apgac U MaCCOBOM THUCIIC dapa.

TCHCPUPOBAHUS U
odopmIeHUS
COOCTBEHHBIX
HJIEH,
YBAKHUTCIHHOTO
OTHOIICHUS K
YYIKAM HIIEIM,
0ohOPMIICHHBIM B
padoTtax Apyrux
HUCCICIOBATCICH,
HABBIK
MyOIUTHOTO
BBICTYILICHUS
nepex
ayAUTOPHEH,
apryMEHTHUPOBAH
U U
OTCTAUBAHUS
CBOEH TOUKHU
3PCHML.




PacnoszHaBanue ¢u3ntecKux SBICHUN B YICOHBIX
OMBITAaX U B OKPYKAIOLICH JKU3HU: CTECTBCHHAA U
HCKYCCTBCHHAS PAAHOAKTUBHOCTb.

OmnucaHue KBAaHTOBBIX SBICHHUH H POLIECCOB C
HCHOb30BAHUEM (PH3HUCCKHIX BETHUUH: IEPHOL
MONypacaaa, SHEPrus CBA3H aTOMHEBIX gaep, Ac(eKT
MAacChl Sapa.

AHanmu3 nponeccoB U SBICHUH € HCIIOTb30BAHUEM
3aKOHOB U MOCTYIATOB. 3AKOH COXPAHCHHS
BIECKTPUICCKOTO 3apsaa, 3aKOH COXPAHCHHS MacCOBOTO
qHcia, NOCTyIaTe bopa, 3aKoH pagHoakTHBHOTO
pacnana.

Yuactue B pabote kpyriaoro crona «DyHaaMeHTaIbHbIE
B3anMoaeiicteus. EanHcTBo Prsmiaeckoil kapTHHEL
MHUPa.

Hcnonb3oBanne nHPOPMALIMOHHBIX TCXHOIOTUMN IS
MOKCKA, CTPYKTYPHUPOBAHUS, HHTCPIIPECTALIMH U
MPEACTABICHU HHGOPMALIUH MPH NOATOTOBKE
c00OIICHNH 0 MPUMEHEHHH 3aKOHOB KBAHTOBOH (hr3ukn
B TCXHHKE U TEXHOJIOTHAX, SKOJOTHUCCKUX ACTICKTaX
SIACPHOM SHEPTCTUKHU

Hroro nmo pazaemy

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPOPUIUKHU

5.1

D ACMCHTHI
ACTPOHOMHHU U
acTpouzuku

bubmuorexa LIOK
https://m.cdsoo.ru
[7f41c97¢
POIII 11 xmace
https://resh.edu.ru
[subject/28/11/
M3IHI 11 xmacc
https://uchebnik.
mos.ru/catalogue?
aliases=lesson te¢
mplate.video less
on.video&subject
program 1ds=31
937273.35909480

[loaroToBka coobImEeHHH 06 3Tanax pa3BUTHS
aCTPOHOMHMH, O PHUKIATHOM H MHPOBO33PEHUECKOM
3HAYECHUH aCTPOHOMHH, O METOAAX TOTYICHN HAYIHBIX
ACTPOHOMHYECCKUX 3HAHUN, OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMH.

Hsyuenne coBpeMEHHBIX MPEACTABICHAN O
MPOHCXOXAeHUH U 3Bosonun CoHIa U 3BE3.
NzyueHue THNOB ranakTHK, PaJUOTaTIaKTHK U KBA3apOB.
Nayuenne asrkeHus HEOCCHBIX TET, YBOTIOLMH 3BE3N U
BcenenHol, mpoLeccos, MPOUCXOAAIINX B 3BE34aX, B
3BE3MHBIX CHCTEMAX, B MEXTAJIAKTHUECKOH Cpe e,
MaciTaOHOU CTPYKTYpbI BeeneHHOM.

O0msacHenue pacupenns BeeneHHoM Ha OCHOBE 3aKOHA
Xabbma.




IMoaroToBka k 00CYKACHHIO HEPCIICHHBIX MTPOOIEM
ACTPOHOMHH.

IposeacHue HAOMIOACHUE HEBOOPYKEHHBIM TIA30M C
KCIIOJIb30BAHHEM KOMITBIOTCPHBIX MPHJIOKCHHH 15t
OnpeCICHUS

MOJIOKCHHS HEOCCHBIX 0OBEKTOB HA KOHKPETHYIO JaTV:
OCHOBHBIC co3Be3aMs1 CeBEPHOTO MONYIIAPHUS H APKHC
3BE3 B

[IpoBeacHue HabaroACHUH B Teaeckon JIyHbI, miaHeT,
Maieunoro IlyTn.

YuacTHe B IUCKYCCHH O HEPEIICHHBIX TPpodneMax
ACTPOHOMHMU

Hroro mo pazgemy

7

Paszaen 6. OGOBINAKOIIEE 110

BTOPEHUE

bubmuorexa LIOK
https://m.cdsoo.ru
[7f41c97¢

POIII 11 xmace
https://resh.edu.ru

VYuacTie B IUCKYCCHH O POIH (PH3UKH H aCTPOHOMHH B
pa3TuUHbIX chepax ACATEITbHOCTH YEIOBEKA.
[ToxroroBka cooOreHUH 0 MecTe PUIHICCKON KapTHHEL
MHpa B PsIAY COBPEMEHHBIX NMPEACTABICHUM O IPHPOIE.
BrimonHeHue yueOHbBIX 3aJaHHA, JEMOHCTPUPYIOIIHX

/subject/28/11/ OCBOCHHC OCHOBHBIX MOHATHH, PU3HICCKUX BEITHIUH U
OBo6maromee MBI 11 xnacc 3akoHOB Kypca ¢uzuku 10-11 kmaccos
6.1 4 https://uchebnik.
MTOBTOPCHUE
mos.ru/catalogue?
aliases=lesson_te
mplate.video_less
on.video&subject
program_ids=31
937273.35909480
Hroro mo pasgeny 4
IToBTOpEeHNE 3
OBIIEE KOJIMYECTBO
YACOBTIO 68 4

I[TPO'PAMME










COAEP/KAHUE OBYYEHUA
10 KUIACC

Paspen 1. ®dusuka u MeTOABI HAYYHOI0 O3HAHUSA

®dusnka — Hayka O npupone. HaydHble MeTonbl MO3HaHMS OKpyKarowero mupa. Ponb
SKCIIEPUMEHTA U TEOPUH B MPOLIECCE TTO3HAHUS MPUPOIBL. IKCIIEPUMEHT B (PU3UKE.

MonenupoBanue pu3nueckux siBieHui U npoueccoB. Hayunbie rumotessl. Pusnyeckne
3aKOHBI U TeOpuH. [ paHUIIBI MPUMEHNMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (HOPMHUPOBAHHHM COBPEMEHHOH HAYYHOH KapTUHBI MHUpa, B
MIPAKTUYECKOHN ASSITENbHOCTHU JFOAEH.

Jlemoncmpayuu

AHanorosbie 1 U POBBIC U3MEPUTENbHbIC TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe paBukeHHe. OTHOCUTENBPHOCTh MeXaHHUYecKoro asmxkeHus. Cucrema
orcuéra. Tpaexropus.

ITepemernenne, CKOpPOCTh (CpemHsIsI CKOPOCTb, MTHOBEHHAsh CKOPOCTb) M YCKOPEHHE
MaTepuajbHON TOYKH, MX MPOEKLMH Ha OCHU cUCTeMbl KoopauHaT. ClokeHue nepeMeleHuil u
CJIOJKEHUE CKOPOCTEH.

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIKeHUe. | paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHMUs, IyTU U NEPEMELICHUS] MATEPUAIBHON TOUYKH OT BPEMEHH.

CBobonHoe nageHue. Y ckopeHrue CBOOOTHOrO MaIeHusI.

KpuBonuneitHoe aBukeHHe. JIBUJKEHHME MATepHAIbHON TOUYKU MO OKPYXKHOCTH C
MOCTOSTHHOW MO MOAYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEHHAas CKOpoCTh. Ilepuon u yacrora
oOpamenust. LieHTpocTpeMHUTENBbHOE YCKOPEHNUE.

TexHnudeckue yCTPONCTBA M MNPAKTUYECKOE MPHUMEHEHHE. CIUIOMETP, [BH)KCHHE
CHapsAOB, LIETIHbIE U PEMEHHBIE NTEPEAAYH.

Jlemoncmpayuu

Mogene cucTeMbl OTCUETA, UIUTFOCTPALUS KHHEMATHYECKUX XapaAKTEPUCTUK JBHKECHHUS.

[IpeobpazoBanne NBUIKEHHI € HCIIOJIb30BAHUEM IPOCTHIX MEXAHH3MOB.

ITanenue Ten B BO3AyX€ U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habmronenne nrokeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPH30HTY M TOPHU30HTAJIBHO.

Usmepenune yckopeHusi CBOOOIHOTO MafeHMsI.

Hanpasnenue ckopoCcTH NpH ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxchepumenm, nabopamopusie pabomuol

Hsydenne HepaBHOMEPHOIO ABUKEHUs C LEIbI0 ONPENeNIeHNsI MTHOBEHHON CKOPOCTH.

HccnenosaHue  COOTHOLIEHUS ~ MEXAY  NyTAMH, NPOMACHHBIMH  TEJIOM 34
MOCNEIOBATEJIbHbIE PABHBIE IIPOMEXKYTKH BPEMEHHM IPU PAaBHOYCKOPEHHOM [BHXKEHUH C
Ha4yaJbHON CKOPOCTBIO, PABHOU HYJIIO.

Hsydenne NBUKEHUs IIAPUKA B BA3KOM *KUIKOCTH.

UzydeHue nBUKEHUS Tena, OPOIIEHHOrO TOPU3OHTATIBHO.

Tema 2. /lunamuxa

IIpuaumn ornocurensHocTH INanunes. Iepseiii 3akon HetoToHa. MHEpLManbHbIe CHCTEMBI
OTCHUETA.

Macca Ttenma. Cuna. [lpunnun cynepnodunmu cwi. Btopoit 3akon Herorona s
MaTepuasibHOMN Touku. Tpetuit 3akoH HbrOTOHA 17151 MaTepHUalibHBIX TOUYEK.

3akoH BceMHupHOTo TAroteHus. Cuna tsxecTu. IlepBast kocMuyeckas CKOPOCTb.

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



Tpenue. Buasl Tpenust (mokosi, ckojibxkenus, kaueHusi). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJBXKEHUS U criia TpeHus mokost. Koagdunment tpenns. Cuna conpoTUBIEHUS
IIPU ABUKEHUU TeJa B KUAKOCTU WM rase.

[MoctynaTenbHOE U BpaliaTeIbHOE IBHKEHNE a0COMIOTHO TBEPAOTO Tea.

MoOMEHT cuiIbl OTHOCUTENBHO OCH BpaumeHus. Ilnedo cunbl. YcenoBusi paBHOBECHs
TBEPAOIO TEJIA.

TexHuueckue ycTpoOHCTBA U MPAKTUYECKOE TPUMEHEHUE. MOAIIUIIHUKY, ABUXXEHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHue UHEPLMU.

CpaBHeHue Macc B3aUMOJEHCTBYIOIINX TEl.

Bropoii 3akon HeroToHa.

Hsmepenue cum.

Cnoxenue cui.

3aBHCUMOCTb CHJIBI YIIPYTOCTH OT AedopManiuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MAICHUU.

CpaBHeHue CUJI TPEHUs MTOKOsI, KaU€HUsSI U CKOJIbXKEHMUSI.

YcnoBus paBHOBeCUs TBEPAOrO Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabonvl

UzyueHue nuxkeHus: Opycka o HaKJIOHHOH TIOCKOCTH.

Hccnenosanue 3aBUCHMOCTU CHJI YIPYTOCTH, BO3HUKAIOIIUX B NMPY>KHHE U PE3NHOBOM
obpa3sie, oT ux aedopmanuy.

Hccnenosanue yCcioBUil paBHOBECHS TBEPIOIO TEJA, UMEIOLIErO OCh BPALLECHMUS.

Tema 3. 3axonst coxpanenus 6 mexanuxe

HNmnynbc MaTepranbHOM TOYKH (TeNa), CUCTEMbI MaTEPHUAIBHBIX TOYeK. MMy IbC CHITBI U
U3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXPaHEHHs! UMITyJIbca. PeakTHBHOE IBHIKEHUE.

Pabora cubl. MOIIHOCTD CHUTBL

Kunerndeckass sHeprusi mMarepuaibHON Touku. Teopema 00 M3MEHEHHHM KUHETHYECKON
SHEpPTHUU.

[MorenumanbHast osHeprus. lloTeHnmaneHass SHEpPrUs ynpyro aegpOpMHPOBAHHOM
npy>kuHbl. [loTeHIMaNbHAS SHEPTUs Tea BOIU3H MOBEPXHOCTH 3EMITH.

[ToreHumanbHBIe W HEMOTEHIHaJ bHbIE CHIBL. CBs3b pabOThl HEMOTEHIMANIBHBIX CHII C
HN3MEHEHHEM MEeXaHUYEeCKOW SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKOW HHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHMSI.

Texnudeckue yCTpONCTBAa U MPAKTUYECKOE NMPUMEHEHHUE. BOAOMET, KONEP, NPy >KUHHBIN
MUCTOJIET, ABM)KEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMIyJbCa.

PeakTuBHOE NBUXKEHUE.

[Tepexon MOTeHUNATBHON YHEPTUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabonvt

UzydeHne abCONIOTHO HEYNpyroro yaapa C IOMOIIBI JIByX OAMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

UccnenoBanue cBs3n padOTHl CHUJIBI C M3MEHEHHEM MEXAaHHUYECKOW 3HEPTUU Teja Ha
IpUMepe PacTsLKEHUsI PESUHOBOTO JKIyTa.

Pasznea 3. Moaexkyasipaasi pU3HKA H TEPMOAUHAMHKA

Tema 1. Ocnogsl MOIEKYIAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKON TEOPHH U UX ONBITHOE OOOCHOBAHHE.
BpoyHosckoe nBmkenue. Auddysus. Xapakrep ABHKEHUS U B3aUMOIESHCTBUS YaCTULl BEIECTBA.



Monenu CTpOeHUsI Ta30B, JKUAKOCTEH U TBEPABIX TEJ H OOBSICHEHUE CBOWMCTB BELIECTBA HA OCHOBE
sTux Mozeneil. Macca u pazmepsl Monieky1. Konuuectso Bemectsa. [loctosiHHass ABoranpo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenp upeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KHHETHUECKONH TeopuH
UICATBHOTO Ta3a. AOCONIOTHast TemIeparypa Kak Mepa CpenHel KHHETHYECKOW 3SHEPTruu
TEIUIOBOTO ABMXKeHus yacThll rasa. Illkana remneparyp Kenbsuna. I'a30Bble 3aK0HBL. Y paBHEHUE
Menneneesa—Knanetipona. 3akon JlanproHa. M3omnporneccsl B HaealbHOM ra3e ¢ MOCTOSTHHBIM
KOJINYECTBOM BelecTBa. ' padudeckoe NpencraBlieHHEe H30MPOLECCOB. HM30TepMa, H30X0pa,
usobapa.

TexHUUeCKue yCTPONUCTBA U MPAKTUIECKOE PUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OmnbIThl, MOKA3bIBAIOLINE AMCKPETHOE CTPOCHHME BEINEeCTBa, (ororpaguu MOJEKYJ
OPraHUYE€CKUX COECAUHECHUH.

OmnbiTel 0 TUDHY3UU KUAKOCTEH U Ta30B.

Mopnenb OpOYHOBCKOTO IBHIKEHUSI.

Mopnens onbita LlITepHa.

OnbIThI, 1OKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJISIPHOIO B3aUMOAENCTBUS.

Mogens, HIMOCTPUPYIOIAs NPUPOAY AABJICHUS Ia3a HA CTEHKU COCYa.

OnbIThI, HJUTIOCTPUPYIOLINE YPaBHEHNE COCTOSHUS UAEABbHOIO raza, H30MpOoLECChI.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabonvl

OmnpeneneHne Macchl BO3yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHHH oObéma
KOMHATBI, 1aBJIEHUs] U TEMIIEpaTypbl BO3AyXa B HEM.

Hccnenosanue 3aBUCUMOCTH MEXAY NTapaMeTPaMu COCTOSIHUSI Pa3pEKEHHOIO rasa.

Tema 2. Ocnoesl mepmoounamuru

TepmonuHamuyeckass cucremMa. BHyTpeHHss 3Heprus TepMOIMHAMUYECKON CHUCTEMBI U
crocoOr! e€ m3mMeHeHus1. KommuecTBo TemioTel U paboTa. BHYyTpeHHsIsI SHEPTHst OMHOATOMHOTO
UAeanbHOro rasa. Buael tennonepenadu: TEMIONPOBOJHOCTb, KOHBEKLMS, U3JTydeHHE. Y ebHas
TEIUIOEMKOCTB BelecTsa. Koan4yecTso TEIIOTEI IPH TEIUIONepeaaye.

ITonsitue o6 amgmabataHom mpouecce. llepBblii 3akoH TepMmoanHamMuku. IlpuveHenme
NIEPBOTO 3aKOHA TEPMOAMHAMUKH K m3ompoueccam. ['padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTHMOCTh POIIECCOB B MPUPOJIE.

TennoBble MamuabL. [IpUHIMNBI EHCTBHUS TEIJIOBLIX MaiuuH. [IpeoOpasoBanus sHEPTUN
B TEIUIOBBIX MamnHax. Koadduumuent nonesHoro neiicteus terioBoil Mamunsl. Lukn Kapuao u
ero Ko3(pHUILIEHT MOJIE3HOTO AeHCTBHA. DKOIOTHIECKHUE POOIEMbI TETIOSHEPTETHKH.

TexHuueckue ycTpoiicTBAa M NPAKTUYECKOE IPUMEHEHHE: JABUIaTelb BHYTPEHHEro
cropaHusi, ObITOBOH XOJIOAMIIBHUK, KOHAHLIUOHED.

Jlemoncmpayuu

UsMmeHeHne BHYTpPEHHEH SHEPrHM Tejla NP COBEPIIECHHH pPabOTHL BBUIET MPOOKH U3
OyTBUIKH IO IEHCTBUEM CXKATOTO BO3AyXa, HAarpeBanue >(upa B JJATYHHOU TPYOKe MyTEM TPEHUs
(BUI€OI€MOHCTPALINS).

U3meHeHne BHYTpeHHEN SHEPTUH (TEMITEpPATypPhl) TeJla MPH TeIuIonepenaye.

OmnpIT o aguadaTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3AYLTHBIM OT’HHBOM).

Mopnenu napoBoii TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHMsI, PEAKTUBHOTO IBUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabontot

HsmepeHnue yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecammnie cocmoanusn gewecmea. Dazogvie nepexoost

[TapoobpazoBanue u koHaeHcanusi. HWcmapenwe U  kumeHue. AOCONIOTHAasT U
OTHOCHTEJIbHAS BJIAYKHOCTb BO3/yxa. HackleHHbIH nap. YaenbHas Terora napoodpa3oBaHuUs.
3aBUCUMOCTD TEMIIepaTypPbl KUTIEHUsI OT 1aBJIEHUSI.



Tsépnoe teno. Kpucranmdyeckue u amopHble Tena. AHU30TPOINS CBOWCTB KPUCTAJIIOB.
Kunkue xpucramnbl. CoBpeMeHHble Marepuanbl. [lnaBneHue u kpucramnusauus. Y aenbHas
TerutoTa riasieHus. CyOomumarst.

YpaBHeHue TermioBoro danaHca.

TexHuueckue yCTpOHCTBA M MPAKTHYECKOE MPHMEHEHHE. TUTPOMETP U TMCHXPOMETP,
KaJOPUMETP, TEXHOJIOTHUH MOJIyYEHHsI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIIEHHBIX MAPOB.

Kunenue npu moHM>KEHHOM JJABJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabroneHne HarpeBaHus M IJIABJIEHHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMOHCTpanysi KPUCTAJIIOB.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonvt

HsMmepeHne OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3nen 4. dnekrpoauHaMuka

Tema 1. dnexmpocmamura

OnexTpuzanus TeNl. OJiekTpudyeckuil 3apsan. JIBa BuAa 3JIEKTPUYECKUX 3apsoB.
IIpoBogHUKH, TUAIEKTPUKH U MTONYIPOBOJHUKH. 3aKOH COXPaHEHUs DJIEKTPUYECKOTr0 3apsija.

Bzaumoneticteue 3apsnos. 3akoH Kynona. ToueuHslii siexTpuueckuil  3apsi.
Onektpuueckoe none. Hanpspk€HHOCTh snexTpuueckoro mnouss. IlpuHnun cyneprnozuuuu
SJIEKTPUYECKUX MOJIeH. JIMNHUNM HAnPsDKEHHOCTH 3JIEKTPUUECKOTO OIS

Pabora cun anektpocratudeckoro mons. Ilorenmuan. Pa3HOCTP MOTEHIHANIOB.
IIpoBOAHUKM U TUAJIEKTPUKH B BJIEKTPOCTATHUECKOM ToJje. JusnekTpruieckasi MPOHULIAEMOCTb.

Onektpoémkoctb. KonpeHcatop. DNEeKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa. JHEPrusi
3apsPKEHHOTO KOHZEHCcaTopa.

TexHuueckue ycTpoOHCTBAa M IPAaKTHYECKOE NPUMEHEHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
3NIEKTPOCTATHYECKAs] 3AIMUTA, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHUPOBAJIBHBIN
amnmnapar, CTPyUHBIA PUHTEP.

Jlemoncmpayuu

Y CTpONCTBO U NPUHLAI AEHCTBUS SJIEKTPOMETPA.

BzaumMopelicTBue Ha3EKTPU30BAHHBIX TEI.

DJEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEJI.

IIpoBOIHUKHU B 3IEKTPOCTATUYECKOM IOJIE.

DNEKTPOCTATUYECKAS 3AIIUTA.

JIMBeKTPUKHY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIGKTPOEMKOCTH IUIOCKOrO KOHJEHcaTopa OT IUIOIAAW TIUIACTHH,
pPacCTOSIHUS MEXIY HUMU U AUBJIEKTPUUECKOI MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOTO KOHIEHCaTopa.

Yuenuueckuii sxchepumenm, nabopamopusie pabomuol

Hsmepenne 351eKTpo€MKOCTH KOHAEHCaTopa.

Tema 2. IHocmoannwtit s1ekmpudeckuii mox. Toku 6 paziuyunsix cpedax

DNeKkTpuueckuil TOK. YCIOBUsA CyLIECTBOBAHUSI AJIEKTPUUIECKOro Toka. MICTOUHUKH TOKa.
Cuna Toka. ITocTosiHHBIN TOK.

Hanpsoxenne. 3akon OMa 1iis yyacTka LernH.

DnekTpuieckoe COTIPOTUBJICHHUE. VY nenbHoe COTPOTUBJICHUE BELIIECTBA.
ITocnenosarenbHOe, NapajielbHOE, CMEIIAHHOE COEANHEHNE TPOBOJHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxxoyns—JleHmna. MOITHOCTD 3JIEKTPUYECKOTO TOKA.

DNeKTpOABIKYIIAs CUJIa U BHYTPEHHEE COIIPOTHUBIIEHHE UCTOUHNKA TOKa. 3akoH Oma ans
NOJIHOH (3aMKHYTOI) 3yieKTprueckoi rernu. Koporkoe 3aMbIkaHue.



DONeKTpOHHAss TMPOBOJUMOCTb TBEPABIX METANIOB. 3aBUCHUMOCTb CONPOTUBIIEHUS
METAJIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

onynpoBopaukn. CoOCTBEHHass M TPUMECHAs MPOBOAUMOCTH MOJYIPOBOJHHKOB.
CroiictBa p—n-nepexona. [lonynpoBOAHUKOBBIE TPHOOPHL.

DNeKTpUUecKUil TOK B pacTBOpax M pacIulaBax 3JIEKTPOJUTOB. DJIEKTPOJIUTHUYECKas
JTUCCOIHALUS. DJIEKTPOIIU3.

OnexkTpuueckuil TOk B razax. CaMOCTOATENbHBIN U HECAMOCTOSITENbHBIHN pa3psia. MomHus.
ITnasma.

TexHuueckue ycTpoiicTBA M IpaKTUUYECKOE IPUMEHEHHE. amIepMeTp, BOJBTMETD,
peocTaT, UCTOYHHUKU TOKA, 3JIEKTPOHATPEBATEIbHBIE TPUOOPHI, 3JIEKTPOOCBETUTEbHBIE TIPUOOPHI,
TEPMOMETP  CONPOTHBJICHHS, BAaKyYyMHBbIH  JHON, TEPMHCTOPbI H  (POTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN U0, TaJlbBAHUKA.

Jlemoncmpayuu

Hsmepenne cunbl TOKa U HAPSKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUs LMJIMHAPUYECKUX IPOBOJHUKOB OT MAJUHBI, IUIOLIANU
MONEPEYHOr 0 CEYECHMs U MaTepHaa.

CwmelianHOe coeJUHEHNE TPOBOJHUKOB.

IIpssmoe n3mepeHHe 3NEKTPOABMIKYINEH cuibl. KOpOTKOE 3aMBbIKaHHME rajlbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBJICHUS.

3aBUCUMOCTb CONIPOTUBJIEHUS] METAIIJIOB OT TEMIIEPATYPhI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

Hckposoii pa3psaa 1 MPOBOAUMOCTb BO31yXa.

OnHOCTOPOHHSISI MPOBOJUMOCTD AUOMA.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabontol

HsydeHne cMeIaHHOIO COEAUHEHNUST PE3UCTOPOB.

UsmepeHne onekTponBMIKYLIEH CHJIBI HCTOYHHKA TOKA U €ro  BHYTPEHHEro
CONPOTUBJICHUS.

Habmonenue snekTponusa.

MexnpeameTHbIe CBSI3H

Uzyuenne xypca ¢usmkum 0a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS C y4ETOM
COIEPIKATENBHBIX MEKIIPEAMETHBIX CBsI3€H C KypcaMH MaTe€MaTUKH, OWOJIOTUH, XHMHH,
reorpauu U TEXHOJIOTHH.

Meowcnpeomemnvie nonsimus, CBI3aHHbIE C U3YYEHHEM METOAOB HAYYHOTO MO3HAHUS:
SBJICHHE, HAay4HbIA (pakt, rumoresa, (usmuecKas BETUYMHA, 3aKOH, Teopus, HaOIIONeHUE,
SKCIEPUMEHT, MOAEIUPOBAHNE, MOAENb, U3MEPEHHE.

Mamemamuxa: pelieHne CHUCTEMbl YpaBHEHHWH, JuHeiHas QyHKOus, mnapaborna,
rurnepOoa, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIUU: CHHYC, KOCHHYC, TAHT'€HC,
KOTaHI€HC, OCHOBHO€ TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKLUH Ha OCHU
KOOPJMHAT, CJIOKEHHUE BEKTOPOB.

buonoeusn: MexaHn4eckoe ABIDKEHHE B JKUBOW mpupone, auddysus, ocMoc, TemiooOMeH
JKMBBIX OPTaHU3MOB (BHUIBI TETUIONEPEIAyuH, TEIIOBOE PABHOBECHE), SJIEKTPUUECKHUE SIBJICHUS B
JKUBOM IpUpoOAeE.

Xumua: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHNE aTOMOB U MOJIEKYJI, MOJIb BEIECTBa,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeJN, XKUAKOCTEH W ra3oB, 3JIEKTPUYECKUE
CBOICTBA METAJUIOB, 3JIEKTPOJIUTUYECKAst TUCCOLUALINSA, FaIbBAHUKA.

leoepaghus: BnaxxHOCT BO31yXa, BETPBL, OapOMETp, TEPMOMETP.

Texnonoeusn: npeoOpazoBaHNUEe ABIKEHHUH C HCIIOJIb30BAHHEM MEXAHH3MOB, YUET TPEHUS B
TEeXHHUKE, MOAIINUITHUKY, HCMOJB30BAHUE 3aKOHA COXPAHEHHUS HMITYyJIbCa B TEXHHUKE (pakera,
BOJOMET M [pyrue), ABUraTellb BHYTPEHHErO CropaHus, napoBas TypOuHa, OBITOBOH
XOJIOUTIbHUK, KOHJULMOHEP, TEXHOJIOTHH MOJyUYeHHsI COBPEMEHHBIX MaTepPHUaliOB, B TOM YHUCIIE



HAaHOMATepPHAJOB, U  HAHOTEXHOJOIMHW,  JJEKTPOCTaTHYecKas  3alluTa,  3a3eMJIeHue
3NEKTPONPHOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, SJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, FAIbBAHHKA.

11 KUIACC

Pa3nen 4. daekrpoauHaMuka

Tema 3. Maznummnoe noie. I/1eKMPOMAZHUMHASL UHOYKUUA

ITocrosiHHbIE MarHUTHL. B3aumonelcTBUe MOCTOSHHBIX MAarHUTOB. MarHutHoe noue.
Bexrop marautHON uHAyKUuu. [IpyHIMD Cynepno3uiyuy MarHUTHBIX Nosel. JINHuM MarHuTHON
uHAyKuuy. KapTuHa TuHUI MarHUTHON MHAYKIUY MOJIsI TOCTOSIHHBIX MArHUTOB.

MarnutHoe nojie nNpoBOAHMKA C TOKOM. KapTuHa JMHMM WHAYKLUMU MArHUTHOTO IOJIS
JUIMHHOTO TPSMOTO MPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO IPOBOAHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTsre MpoOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJib U HAIPABJICHHE.

Cuna Jlopenma, e¢ monynp W HampaBieHue. J[BrokeHHE 3apsiKEHHON YacTHIIbI B
OIHOPOMXHOM MarHuTHOM moie. Pabora cuier JlopeHria.

SlBneHne »IEKTPOMArHUTHOW WHAyKUuU. IIOTOK BekTOpa MarHMTHOM WHIYKLHH.
DNeKTPOABIKYIIAs CUJIa HHAYKLNHU. 3aKOH 3JIEKTPOMarHuTHON nHaAykuuu Papazes.

Buxpesoe snexTpuueckoe mnosie. DIEKTPOABUXKYINAsl CUJIA WHAYKLIUM B IIPOBOAHMUKE,
JBUXKYILIEMCsI TIOCTYIATENbHO B OTHOPOAHOM MAarHUTHOM II0JIE.

IIpasuno Jlenna.

HNHaykTUBHOCTD. SBlIeHNE CAaMOMHAYKLUU. DIEKTPOABMKYIIAsl CHUJla CAMOMHAYKLIUH.

DHeprusi MArHUTHOTO MOJISL KaTyIIKU C TOKOM.

DJNEKTPOMArHUTHOE TOJIE.

TexHuueckue ycTpoilcTBA W TNPaKTUYECKOE MPUMEHEHHE: IIOCTOSIHHbIE MAarHuTH,
3JIEKTPOMATrHUTBI, AJIEKTPOABUraTeNb, YCKOPUTENN 3JIEMEHTAPHbBIX YaCTHLI, HHAYKLIMOHHAS MeYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IIy4Ka MAarHUTHBIM TOJIEM.

JIMHUM MHAYKIIMY MarHUTHOTO TOJISL.

B3aumopelicTBrue 1ByX NPOBOOHUKOB C TOKOM.

Cuna Ammnepa.

JericTBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJINTA.

SIBneHune 31eKTPOMarHUTHON UHIYKLIUH.

IIpasuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJABIKYILEH CUIIbI HHAYKIMHU OT CKOPOCTH U3MEHEHHUs] MarHUTHOTO
MOTOKA.

SIBneHne caMOMHAYKLINU.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabonvt

H3yuenne MarHuTHOTO MoJisl KaTyIIKU C TOKOM.

Hccnenosanue nelicTBUs MOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.

Hccnenosanue siBaeHUs 3J€KTPOMArHUTHON UHIYKLUU.

Pa3nen S. KosieGanusi u BoJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KONEOAHUA

KonebarenpHast cucrema. CBoOonmHble MexaHudeckue Konebanus. [ apMoHHYeckHe
konebanus. Ilepuon, wacrora, amrmumtyga W ¢asa kosnebanuil. IIpy>XKUHHBI MasTHUK.
MaremaTideckuii MasITHUK. Y paBHEHHE rapMOHUYecKnX kKonebanuii. [IpeBpatnenne sHepruu npu
rapMOHUYECKUX KOJIEOAHUSX.



Konebarenpubiii koHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B WAEAJTHHOM
KoyeOaTeNIbHOM ~KOHType. AHAJOTHsl MEXAY MEXaHWYeCKMMHU M 3JIeKTPOMArHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3aKOH COXPaHEHUS SHEPTHH B UACATBHOM KOJieOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux kojgeOaHUsIX. BoIHY KIEHHBIE MEXaHUYECKHE KOJTeOaHMs.
Pe3onanc. BeiHYKIEHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMS.

ITepemennelii Tok. CHHYCOMIANBHBIN MEPEMEHHbIN TOK. MOIIHOCTb NMEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JeHCTBYIOIIee 3HaUeHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTso, mepemada U MOTPeOJIEHUE BJIEKTPHUECKON SHEPTHH.
OKOJIOTUYECKUE PUCKU TIPU TPOU3BOACTBE »3JekTposHepruu. KynbTypa wucnonapzoBaHus
3JIEKTPO3HEPTUH B MIOBCEAHEBHOMN XKU3HU.

TexHnudeckue yCTpPONCTBA W MPAKTUYECKOE IPUMEHEHUE. JJIEKTPUYECKHH 3BOHOK,
reHepaTop NepeMeHHOro TOKa, TMHUY 3JIeKTpornepenay.

Jlemoncmpayuu

UccnenoBanue napameTpos KosiedaTeIbHON CUCTEMBI (TIPYKUHHBIA WM MAaTEMAaTHIeCKHUN
MAasITHUK).

Habmonenue 3aTyxaromux KoJieOaHui.

UccnenoBanue CBOHCTB BBIHYKIEHHBIX KOJIEOAHHA.

Habmonenue pesoHaHca.

CBoboaHbIe 3JIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKA M HANPSDKEHUST OT BPEMEHH) JUIs
3JIEKTPOMArHUTHBIX KOJICOaHHH.

Pesonanc npu nocneaoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KAaTYIIKH MHAYKTUBHOCTU U
KOH/IEHCATOpa.

Mopaenp TUHUHU 3JIEKTpOIepeaalu.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabontol

HccnenoBanue 3aBUCUMOCTH NIEPUOA MAJIBIX KOJIEOAHUH rpy3a HA HUTU OT JJIUHBI HUTH
U Macchl Ipysa.

HccnenoBanue mnepeMEeHHOro TOKa B LEMH W3 IOCJIENOBATENbHO COEOUHEHHBIX
KOH/IEHCATOpa, KaTYLIKU U PEe3UCTOpA.

Tena 2. Mexanuueckue u 31eKmpoMaAZHUMHbLE 60/IHbL

MexaHnunueckue BOJHBL, yciaoBus pactipoctpanenus. [lepuon. CxkopocTs pacrpocTpaHeHUs!
U umHa BOJHBL IlomepeuHple u mpopmosibHble BoONHBL HWHTepdepeHuuss u audpakmus
MEXaHUYECKHX BOJIH.

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

DNeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUS H3Jy4deHMs 3JIEKTPOMArHUTHBIX BOJH. B3anmHuas
opuenrtanus Bektopos E, B, V B snexTpomarautHoi BoigHe. CBONCTBA 3JI€KTPOMAarHUTHBIX BOJIH:
OTpaXKeHHEe, TMpeJoMJIeHHe, mnonspuzauus, audpakuus, uHTepdPepernumns. CropocTh
3JIEKTPOMAarHUTHBIX BOJIH.

IITkana snekTpoMarHuTHBIX BOJH. [IprMeHeHHe 31eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHuMnIeE! panuoCBs3y U TenesuaeHus. Paguonokanus.

DIIeKTPOMarHUTHOE 3arpsi3HEHNE OKPY KaroLIe cpenbl.

TexHuueckue ycTpoiicTBa M IPaKTHUECKOE NMPUMEHEHHE: My3bIKajJlbHble UHCTPYMEHTH,
yJIbTPa3ByKOBas AMArHOCTHKA B TEXHUKE W MeAUIMHE, pajgap, paluONPUEMHUK, TEJIeBU30D,
anTeHHa, TenedoH, CBU-meyn.

Jlemoncmpayuu

Ob6pa3zoBaHue 1 pacpOCTPAHEHHE NOTIEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOmomeecs Te0 Kak HICTOYHHUK 3BYKA.

Habmronenne oTpaskeHus ¥ IPETOMIICHHS] MEXaHUYECKUX BOJIH.

Habmronenne unrepdepeHnm u nuppakunu MEXaHHYECKUX BOJH.



3BYKOBOI pe30HAaHC.

Habmronenne CBsi3W TPOMKOCTH 3BYKa W BBICOTHI TOHA C AMIUTUTYIOH M HYacCTOTOU
KosieOaHuH.

UccnenoBanue CBOMCTB  BSJEKTPOMArHUTHBIX  BOJH: OTpPakeHHE, IPEJIOMIIEHHE,
noJisipu3anus, nudpakuus, UHTepGHepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [Ipsmonunelinoe pacnpocTpaHeHHe CBETa B OAHOPOIHOI cpene.
JIyu cBera. Toue4yHBI HICTOYHUK CBETA.

OtpaxkeHue cmera. 3aKOHBI OTpakeHHs cBera. IlocTpoeHune M300pakeHUH B TIOCKOM
3epkaie.

[Ipenomnenne cBera. 3aKOHbI TpeJOMJIEHUS cBeTa. AOCONIOTHBIA IMOKa3aTesb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHbI yros MOJHOTO BHYTPEHHETO
OTpa’kKeHMUsI.

Hucniepcus csera. CinoxkHblil cocta Oenoro csera. Liger.

Cobupatomue W pacceuBarouie JUH3bL ToOHKas JsmH3a. POKYCHOE pPACCTOSHUE U
ONnTUYecKasl cuiia TOHKOH nuH3bL [TocTpoeHue n3obpaskeHuil B COOMPArOIINX U PACCEUBAIOLIHX
nuH3ax. PopMysia TOHKOH JUH3BI. Y BEIUYEHNE, 1aBAEMOE JIMH30M.

IIpenensl NpUMEHUMOCTH F€OMETPUUECKON ONTUKH.

BonnoBasi ontuka. Hutepdepenumst cBetra. KorepeHTHbIE WCTOYHUKH. Y CIIOBUS
HaOJIIOIEHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHLIMOHHON KapTHHE OT IBYX CHH(A3HBIX
KOT'€pPEHTHBIX UCTOUYHHKOB.

Hudpakuus ceera. JudpaxknuoHHas pemérka. YciaoBue HaOMIOACHHUS TJIaBHBIX
MaKCHUMYyMOB TIPU MaJIEHUH MOHOXPOMATHYECKOTO CBETa Ha MU PAKLIHOHHYIO PELIETKY.

ITonspuzauus ceera.

TexHuueckue ycTpoOHCTBa M MPAaKTUYECKOE MPHUMEHEHHE: OYKH, Jymna, (oroarmapar,
MPOEKIIMOHHBIH anmnapaT, MUKPOCKOIIL, TEIECKOI, BOJIOKOHHAS ONTHKA, TU(PPAKLIUOHHAS PEIIETKA,
MOJIIPOUSL.

Jlemoncmpayuu

IIpsiMonuHeliHOe pacrpocTpaHeHHe, OTpakeHHWe M mpejomieHue ceera. Onruyeckue
npuOOpPBHI.

ITonnoe BHyTpeHHee oTpaxkeHHe. Monieab CBETOBOAA.

UccnenoBanue cBOHCTB N300pasKEHUH B JIMH3AX.

Mogaenu MUKPOCKOIA, TENECKONA.

Habmonenue nntepdepeHiuu crera.

Habmonenue qudpakium ceera.

Habmonenue qucnepcuu ceTa.

ITony4eHnue crekTpa ¢ MOMOLIBIO PU3MBL

[TonyueHne cekTpa ¢ MOMOIIBIO AU(PPAKLIUOHHON PELIETKH.

Habmronenne nossipusaniuy cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabonvt

Hsmepenne nokasaTesns NpesoMIIEHUs CTEKJIA.

UccnenoBanue cBOHCTB N300pasKeHU B JIMH3AX.

Habmonenue qucnepcuu ceTa.

Pa3nen 6. OcHOBBI cienHATbHONH TEOPUH OTHOCHTEJIbHOCTH

I'pannubl NpUMEHUMOCTH KJIACCUYECKON MexaHUKH. llocTynaTel cnenuanbHOW Teopuu
OTHOCHUTEJIbHOCTH. WHBAPUAHTHOCTb MOJAYJA CKOPOCTH CB€Ta B BaKyyme, MNPUHLUI
OTHOCHUTEJIbHOCTU DHUHIITEHA.

OTHOCUTETPHOCTD OJHOBPEMEHHOCTH. 3aMeJIEeHHE BPEMEHHU U COKpAllleHUE IJTUHBL

DHeprusi U UMIYJIbC PENATUBUCTCKON YaCTHULBL.

CBs13bp Maccel € 3Hepruel U UMIYJIbCOM PENATUBUCTCKON YaCTULbl. DHEPIUsl MOKOsI.



Pa3znen 7. KBanroBas pusuxa
Tema 1. d1emenmopl KGAHMOBOI ONMUKU
@®otonbl. @opmyina [1nanka cBsi3u 3HEPruM POTOHA C €r0 YaCTOTONU. DHEPTHsl M HMITYJIbC
¢doTtoHa.
Otkpeitue u wuccienoBanue (orosdpdexra. Ombiret A, I'. CromeroBa. 3aKoHBI
dorospdexra. YpasHenne DitHiTeiHa st potosddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenne ceera. Onbirel I1. H. Jlebenena.
XUMHUECKOE NENHCTBHE CBETA.
TexHuueckue yCTpOHCTBA M NPAKTUYECKOE NMPHMEHEHHe: (hOTO3JIEMEHT, (poTomaTyuk,
CoOJTHE4Hast baTapesi, CBETOIUO/.
Jlemoncmpayuu
®o1oaddexT Ha yCTAaHOBKE ¢ LIMHKOBOH TIACTHHOM.
UccnenoBanue 3akoHOB BHeIIHEro Gotosddexra.
Cseroauon.
Conneunas Oatapest.
Tema 2. Cmpoenue amona
Mopnens atoma Tomcona. Omnbitel Pesepdopna mo paccestHuro o, -yactuil. [InanerapHas
mozenb atoMa. [Tocrynarel bopa. Usnyuenue u mornomenue GOTOHOB NPU MEPEXOAe aToMa C
OJIHOT'O YPOBHS dHEpTuu Ha Apyroil. Bunel cnexkTpos. CriekTp ypoBHElH SHeprUuu aToMa BOAOPOa.
Bonnosble cBolicTBa yactuu. Bonnel ne bpoiina. KopnyckyisipHO-BOJTHOBOH Ayalnu3M.
CrnioHTaHHOE U BBIHYKIEHHOE H3JyUeHHe.
TexHnudeckue yCTpOHCTBA U MPAKTHYECKOE MPUMEHEHHE. CIEKTPalbHBbIA aHAIN3
(criexkTpockor), la3ep, KBAHTOBBIH KOMITBIOTEP.
Jlemoncmpayuu
Mopnens onbiTa Pesepdopna.
Omnpenesnenue JJIMHBI BOJIHEI J1a3epa.
Habmronenne muHeRYaThIX CIIEKTPOB H3JTyYEHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopnuie pabonvt
HaOmonenue TUHEHUATOro CrEKTpa.
Tema 3. Amomnoe adpo
OKCHEepUMEHTBI,  JOKa3blBAIOIME  CIOXKHOCTb  CTpoeHuss  sAxapa.  OTkpbITHE
pamuoaktuBHOCTH. OmbITEI Pe3epdopna mo onpeneneHno cocTaBa paaHOaKTUBHOTO H3ITyYSHHS.
CroiicTBa anbda-, Oera-, raMMa-u3aydeHus. BiusHie paguoakTHBHOCTH Ha )KMBbBIE OPTaHU3MBL.
OTtkpeiTHEe TIpOTOHA M HeWTpoHa. Hykmonnas monens sapa I eiizenOepra—lBaHeHKO.
3apsin sinpa. Maccosoe uucio sigpa. M3oronsr
Anba-pacnan. DneKTpOHHBII U NMO3UTPOHHBIN OeTa-pacnan. I'amMma-nznydenne. 3aKoH
parlOaKTUBHOIO pacnana.
DHeprus CBsi3U HyKJIOHOB B sinpe. Anepublie cuibl. ledekt maccsl sapa.
Snepneie peakunu. [lenenune u CUHTES sAnep.
Anepusiii  peakrop. TepmosimepHbli cuHTe3. I[IpoOneMbl M MEPCIIEKTUBBI  SIIEPHOM
SHEPreTHUKU. JKOJOTMUECKHUe aCIIEKThI IIePHON SHEPTeTUKH.
DneMeHTapHble YacTULlbl. OTKPbITHE MO3UTPOHA.
MeToas! HAOMOIEHHS U PETHCTPALINUHN 3JIEMEHTAPHBIX YaCTHILI.
dyHnaMeHTabHBIE B3anMoaecTBus. EQMHCTBO (hru3ndeckoi KapTHHBI MHUpPA.
TexHuueckue ycTpoiicTBa M MpakTUYECKOe NMpUMEHEHHue: No3UMeTp, kaMmepa Bunbcona,
SIIEPHBIA PeakTop, aToMHast bomba.
Jlemoncmpayuu
CuéTunK HOHU3UPYIOLUX YACTHILI.
Yuenuueckuii sxcnepumenm, rabopamopnuie pabont



Uccnenosanue Tpekos 4acTull (1o roroBbiM GoTorpadusim).

Pa3nen 8. JjieMeHTBI ACTPOHOMHH U ACTPO(PHUIUKH

Otanbl  pazButus  acTpoHomuu. IlpukinanHoe UM MHPOBO33pPEHUECKOE 3HAUEHUE
aCTPOHOMUU.

Bun 3Bé3nH0r0 Heba. Co3pes3nus, sipkue 3BE3/IbI, IIAHETHI, UX BUAMMOE IBU)KEHUE.

Conneunas cucrema.

Connue. ConHeuHass axkTuBHOCTh. MctounHuk sHepruum CojHIAa W 3BE31A. 3BE3IBL, HX
OCHOBHbIE XapaKTepUCTUKU. [lnarpamma «CreKTpasibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bI IJIaBHOMN
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JUIsl  3BE3]  IJIaBHOM
nocjeoBaTelbHOCTH. BHyTpeHHee crTpoeHue 3B€3n. CoBpeMeHHbIE MPEACTaBIEHUS O
MIPOUCXOXKIEHNH 1 3BomoLuu COoNHIA U 3BE37. DTallbl )KU3HU 3BE3.

Muneunsiii [1yTe — Hama I'anaktuxa. [Tonoxxenue u neuwkenne Connua B ['anaktuke. Tumbt
rajakTuk. PaguoranakTuku v kBa3apbl. UEpHbIE IBIPBI B AApax TajakTUK.

Bcenennas. Pacumpenne Bcenennoil. 3akon Xab0ma. Pasberanme ramaktuk. Teopus
bonboro B3pbiBa. PennkToBOE N3TyUEHHE.

Macmtabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMHUH.

Yuenuueckue nabaooenus

HabroneHnst HEBOOPYKEHHBIM IJIA30M C MCIIOJIB30BAHINEM KOMIBIOTEPHBIX MPHIIOKEHHIH
IUIS1 OTIPEIeNICHHsI TIOJIOKEHNsT HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIATy. OCHOBHBIE CO3BE3IIUS
CeBepHoro nonymapus U sipkue 3BE3/bL.

Habmonenus B Teneckon Jlynsl, muaner, Mieunoro [Tytu.

Oo0o0maromee nosTopeHue

Ponp ¢pusuku u acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJOTHMYECKOH, COIMANbHOH U
STUUECKON chepax AesITeIbHOCTH Y€JIOBEKa, POJIb M MECTO (PH3UKH U ACTPOHOMHUH B COBPEMEHHOM
HAYYHOH KapTUHE MHUpa, poib (U3NYECKOH Teopun B (POPMHUPOBAHUM NPEACTABICHUH O
¢du3nueckoil kKapTUHE MUpPA, MECTO (PU3UUECKOW KApTUHBI MHUpa B OOIIEM sy COBPEMEHHBIX
€CTECTBEHHO-HayUHbIX NPECTABIEHUI O IPUpOE.

MexnpeameTHbIe CBSI3H

Uzyuenne xypca ¢usmkm 0a3oBoro ypoBHS B 11 Kjacce OCYIIECTBISIETCS C y4ETOM
COIEPIKATENBHBIX MEKIIPEAMETHBIX CBsI3€H C KypcaMH MaTe€MaTUKH, OWOJIOTUH, XHMHH,
reorpauu U TEXHOJIOTHH.

Meowcnpeomemnvie nonsimus, CBI3aHHbIE C U3YYEHHEM METOAOB HAYYHOTO MO3HAHUS:
SBJICHHE, HAay4HbIA (pakt, rumoresa, (usmuecKas BETUYMHA, 3aKOH, Teopus, HaOIIONeHUE,
SKCIEPUMEHT, MOJIETUPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelmeHne CHUCTEMbl YPaBHEHHH, TPUTOHOMETPHUYECKHE (PYHKIIUU: CHHYC,
KOCHHYC, TaHI€HC, KOTaHT€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbI U HUX
NPOEKIIMM Ha OCH KOOPIMHAT, CIOXXEHHE BEKTOPOB, NMPOHM3BOIHBIC 3JIEMEHTAPHBIX (YHKIHH,
NPU3HAKU TIOAO00HS TPEYTOJbHUKOB, ONPEAETICHUE TUIOLIAN TUNIOCKUX GUryp u oobpéma Te.

buonoeus: >nexTpudeckue SBICHUS B JKUBOW MpUpOZe, KonebaTenbHble IBUKEHUS B
JKUBOM Mpupoje, ONTHYeCKHe SBJIEHUS B JKUBOM mIpupone, AeicTBUe paavallud Ha >KUBbIE
OpPTraHU3MBIL.

Xumua: CTpoeHHE aTOMOB U MOJIEKYJ, KpUCTalJudeckas CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI O0Pa30BaHUsI KPUCTAIUINIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpagpus: MarauTHBIE TIONMIOCA 3€MITH, 3aJI€KU MATHUTHBIX Py, (OTOCHEMKA 3€MHOMN
MOBEPXHOCTH, MpeACKa3aHue 3eMJIeTPSACEHUI.

Texnonocus: TUHUM 3JIEKTPOIIepeiay, FeHepaTop NMEePEMEHHOr0 TOKa, SJIEKTPOABUTaTeb,
UHIYKIMOHHAsT Teub, pajap, PaguONpPHEMHHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIMOHHBIH anmapat, BOJOKOHHAs ONTHKA, COJTHEUHas OaTapest.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne y4yebHoro npenmera «@Du3uka» Ha ypoBHE cpeaHero odmero obpa3oBaHUs
(6a30BbIll YpOBEeHB) OOECTIEYMBAET NOCTHIKEHUE CICTYIOIINX JIMYHOCTHBIX, METAMPEIMETHBIX U
NpeIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHsI y4ueOHOro mpeamera «®PuU3MKa» OTPAKAIOT
TOTOBHOCTb U CIOCOOHOCTh OOYYarOIIMUXCSl PYKOBOACTBOBATHCA CHOPMUPOBAHHON BHYTPEHHEH
NO3MLIMEH JIMYHOCTH, CHCTEMOH LEHHOCTHBIX OPHEHTALMH, TITO3UTHBHBIX BHYTPEHHHUX
yOeXIeHull, COOTBETCTBYIOIIMX TPAIULHOHHBIM IIEHHOCTSM POCCHICKOro  OO0INecTBa,
pacuMpeHne XKU3HEHHOTO ONbITAa U OMbITAa AESTEIBHOCTH B MPOLECCE PEATH3alUHd OCHOBHBIX
HAIpaBJIEHUI BOCIIUTATENIbHON AEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTh TPAKAAHCKON TMO3UIMHM OOYyYaroIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOro 00IIeCTRa,

NPUHATHE TPAAHLUOHHBIX OOIIEYENOBEUECKUX TYMAaHUCTHYECKUX M AEMOKPATHYECKUX
LIEHHOCTEHA,

TOTOBHOCTb BECTH COBMECTHYIO IESITEIBbHOCTh B HMHTEpECax IPakJaHCKOro oOIIecTsa,
y4aCTBOBATh B CAMOYIIPABJICHHH B 00Pa30BaTEIbHON OpraHu3alvy,;

YMEHHE B3aMMOJACHCTBOBATh C COLMAJBHBIMH HHCTUTYTAMH B COOTBETCTBHHM C HX
(YHKUMSAMHU 1 HA3HAYCHUEM,

TOTOBHOCTb K TYMaHUTAPHOH U BOJIOHTEPCKOH NESTETbHOCTH,

2) IATPHOTHYECKOT0 BOCIIUTAHHUS:

cpOpPMHUPOBAHHOCTb POCCHICKOM IrPa’KNaHCKOW MACHTHYHOCTH, MATPUOTU3MA,

LIEHHOCTHOE OTHOLIEHHE K TOCYyJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHMSM POCCHICKHX
yuéHbIX B 00J1acTH (PU3UKU U TEXHUKHY,

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(pOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO TIOBEICHNS,

CHOCOOHOCTD OIIEHUBATH CUTYALIMIO U MPUHUMATh OCO3HAHHBIC PEIIEHUs], OPHEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B AESITEIIbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYUBOTO OyAyIIero;

4) 3¢TeTHYECKOT0 BOCITUTAHHS:

3CTETUYECKOE OTHOLICHNE K MUPY, BKIIFOYast 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYINETO
¢busngeckoii Hayke;

5) TpyaoBoro BocnuTaHusi:

UHTEpPEC K pasauuHbiM cdepaM MpodeCCHOHATBPHON OEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOW M TEXHUKOM, yMEHHE COBEPIIIATh OCO3HAHHBIN BEIOOP OyayIeid mpodeccuu
U peaT30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TIJIAHBI,

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHMIO U CaMOOOPa3OBaHMIO B 00NacTH (PH3UKH Ha
MPOTSI’KEHUH BCEU JKU3HU,

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

c(OPMHPOBAHHOCTh 3KOJOTHYECKONW KYJBTYPBl, OCO3HAHHE TJI00ANBHOIO XapakTepa
SKOJIOTUYECKUX MPOoOIIeM,

MJIAHUPOBAHUE U OCYIIECTBJICHHE NEUCTBUH B OKPY’KAKOLIEH Cpele Ha OCHOBE 3HAHMS
LeJiel yCTOMYMBOrO Pa3BUTHS YEJIOBEYECTBA,

pacUIMpeHne OmbITa JACATENbHOCTH HKOJIOTUYECKOW HANpPaBIEHHOCTH Ha OCHOBE
UMEFOIINX CSl 3HAHUHN IO (PU3HKE,

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:

c(pOPMHPOBAHHOCTD MHPOBO33PEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NIECKON HAYKH,



OCO3HAHME LIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTD B MpoLecce N3YYeHHsT (PU3HKH
OCYILECTBISTh MPOEKTHYIO U UCCIIEI0BATENbCKYIO AesTENbHOCTh MHANBHUYAIbHO U B IPYIIIeE.

METANPEAMETHBIE PE3YJBbTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJBHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble oruueckmne 1eHCTBUA:

CaMOCTOSITENIbHO (DOPMYJIUPOBATh M AKTyaIU3UPOBATh MPoOJeMy, paccMaTpuUBaThb €€
BCECTOPOHHE;

OTPEAENIATh LN ASSITEIbHOCTH, 33]1aBaTh MapaMETPhl K KPUTEPHUH UX TOCTHIKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NIECKUX SBICHHUSIX,

pa3pabaThIBaTh MJIAH PEIICHUS MPOOIEMBI ¢ YUETOM aHAJIM3a UMEIOIIUXCS MaTePUATbHBIX
U HEMaTePHAJIbHBIX PECYPCOB,;

BHOCUTh KOPPEKTUBBI B AESTEIbHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB IIEJISIM,
OLIEHHBATb PUCKU MOCJIENCTBUN A TEIbHOCTH,

KOOPAWMHHUPOBATh W BBIMOJNHATH PAaOOTy B YCJIOBHSAX pPEATbHOTO, BUPTYAJbHOTO U
KOMOWHHUPOBAHHOTO B3aMOIEHCTBUSI,

Pa3BHUBATH KPEATUBHOE MBIIJICHHUE MPU PEIICHUH }KU3HEHHBIX TPOOJIEM.

Ba3oBble Hccien0BaTe/IbCKHE TEHCTBUS

BJIQIETh HAYYHOU TEPMUHOJIOTHEH, KFOYEBBIMU TMOHITHSIMH M MeTONaMU (PU3NIeCKOi
HAYKH,

BJIQIETh HABBIKAMHU y4e€OHO-HCCIIENOBATENbCKONW U MPOEKTHON AESITEIbHOCTH B 00J1acTH
(bu3KKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOAOB PelIeHHs 3aa4
(U3HYECKOTO COAepKAHUS, MPUMEHEHHIO Pa3JIMYHBIX METOIOB MO3HAHMS,

BJIAIETh BUAAMH AESTEIbHOCTH TIO TOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETaLUH,
peoOPa3OBaAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUeOHBIX CHTYALMSIX, B TOM YHCJIE PU CO3IaHUU
y4eOHBIX IPOEKTOB B 001aCTH (PU3HKH,

BBISIBJISITH TIPUYUHHO-CJIEJICTBEHHBIC CBS3M M aKTYaJM3UPOBAThb 3a/ady, BBIABUTATH
THIOTE3y €€ PelIeHHs], HAXOAUTh apTyMEHTHI JIJIs TOKA3aTeIbCTBA CBOMX YTBEPKICHHUIA, 33aBaTh
napaMeTpbl U KPUTEPUU PELICHUS,

AQHATM3UPOBATh TIOJNYYEHHbIE B XOA€ pEUICHHs] 3aJadd Pe3yJbTaThl, KPUTUYECKU
OLIEHHBATh UX JJOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYJTHPOBATH COOCTBEHHBIE 3a/1a4H B 00Pa30BATENILHON AESITEIbHOCTH, B TOM
YHUCJIe IPU U3YYeHUU (PU3UKHY,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh MePEHOCUTD 3HAHUS MO (PH3UKe B MPAKTHUYECKYIO 00J1aCTh JKU3HEAESITEIbHOCTH,

yMETh HHTETPUPOBATh 3HAHMSI M3 PA3HBIX MPEIMETHBIX 00acTel;

BBIIBUTATh HOBBIE HJI€H, MPEANIAraTh OPUTHHAIBHBIE TOAX OBl U PEIICHUS,

CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aJTbTePHATUBHBIE PEIICHUSI.

Pa6ora ¢ undopmanueii:

BJIQIETh HABBIKAMH MOJy4YeHUsT UHPOPMALUU (PUINIECKOTO COAEPIKAHUS U3 UCTOUHHUKOB
pPa3HBbIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBJIATh TOWCK, aHAIM3, CHCTEMATHU3aLHI0 U
WHTEPIpeTauio NHHOPMALIMK PA3IMYHBIX BUAOB U (OPM MIPEICTABICHUS,

OLIEHHBATh JJOCTOBEPHOCTH HH(POpMAITHIH,

UCTIOJIb30BATh CPEACTBA WH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pelIeHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpPraHU3alMOHHBIX 337a4 C COONIOeHUEM
TpeOOBaHUI 3PTOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, IPaBOBbIX U
STUYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€30MacHOCTH,

CO3/1aBaTh TEKCThl (PU3UYECKOrO COAEpKaHUS B PA3IUYHBIX (opMaTax ¢ Y4IETOM
Ha3HAYEeHHsI THPOPMALIH U LIEIeBON ayIUTOPUH, BBIOHPAsi ONTUMAIIbHYIO (OpMY TTPEICTaBICHHUS
U BU3yaJTU3aLIUU.



KomMmyHukaTHBHBIE YHUBepcaIbHbIe YieOHbIe JeiicTBUS:

OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOU AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKH KOHQINKTHBIX CUTYallUi U CMATYaTh KOH(JIUKTBI,

Pa3BEPHYTO M JIOTMUHO M3JaraTb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHUEM S3bIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BATh MPEHMYILIECTBA KOMAHIHOW U MHANBHUAYAJIbHOH padoThI,

BbIOMPATh TEMATHKy M METOIbl COBMECTHBIX ACHCTBUI C Y4ETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEHN Ka’KAOTO 4JIeHA KOJUIEKTUBA,

NPUHUMATh LEJIH COBMECTHOM JesSTeNbHOCTH, OpPraHU30BBIBATb M KOOPAUHHUPOBATH
JENCTBUS N0 €€ NOCTUXKEHUIO . COCTABJIATH IUIaH AEHCTBUMN, pACIIPEAENATh POJIU C yYETOM MHEHUN
YYaCTHHUKOB, OOCYKIaTh Pe3yJIbTaThl COBMECTHON padOThI;

OLICHUBATh KAU€CTBO CBOETO BKJIA/A U KAXKIOTO YYACTHUKA KOMAH/ABI B OOIIUH pe3ysbTaT
1o pa3paboOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBblE IPOEKTHI, OLIEHMBATh UIEH C MO3WLIHUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYILIECTBJATh TO3UTUBHOE CTPATErHM4YeCKOe I[IOBEACHHE B PAa3JIUYHBIX CHUTyalMsIX,
NPOSIBJIATH TBOPUECTBO U BOOOpaKeHNE, ObITh HHIUIIMATUBHBIM.

PeryasiTuBHBIE yHHBepCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIISITh MO3HABATENIbHYIO NEATENIbHOCTh B oOsactu PpU3MKH |
ACTPOHOMMHU, BBIIBIISITH POOJIEMBI, CTABUTh U (POPMYJIUPOBATE COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEHICHUS PAaCUETHBIX W KAYeCTBEHHBIX 3aiad, IUIaH
BBIMTOJIHEHHUST MPAKTUYECKOH padoThl € YYETOM HMMEIOIIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH M MPEAIOYTEHUIN;

JaBaTh OLIEHKY HOBBIM CHTYALHsIM,

PaCLINPATh pAMKH Y4€OHOTO IpeAMEeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH,

JeaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBAThH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
peLeHue;

OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

cnocoOCcTBOBaTh (POPMHUPOBAHHMIO M MPOSBICHHUIO SPyAUNHH B o0jmactu  (U3HKH,
MIOCTOSIHHO TOBBIIIATH CBOH 00pa30oBaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTE/JIEKT:

7aBaTh OLIEHKY HOBBIM CHUTYALUsIM, BHOCUTb KOPPEKTHBBI B JI€SATEJbHOCTb, OLICHHBATH
COOTBETCTBHUE PE3YJIBTATOB LEIISIM,

BJIAJIETh HABbIKAMHU MTO3HABATEIBHON peIeKCHN KaK OCO3HAHMS COBEPINAEMBIX AeHCTBUH
U MBICITUTEJIbHBIX MTPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUI,

UCTIOJIB30BATh MPUEMBI peIICKCHH sl OLIEHKH CUTYALHH, BEIOOpa BEPHOTO PELICHNUS,

yMETb OLIEHUBATh PIUCKU U CBOEBPEMEHHO MPUHUMATD PELICHHS MO UX CHIDKEHHIO,

NPUHUMATh MOTUBBI U ApI'yMEHTBI APYTUX MPHU aHAJTN3E PE3yJIbTATOB AEATEIbHOCTHY,

NPUHUMATD ceOs1, TOHMMast CBOM HETOCTATKU U IOCTOMHCTBA,

NPUHUMATh MOTUBBI U ApI'yMEHTBI APYTUX MPHU aHATN3E PE3yJIbTATOB AEATENbHOCTHY,

NPU3HABAThH CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npornecce 1OCTIKEHNS TMYHOCTHBIX PE3yJIBTATOB OCBOSHUS MPOTrPaMMBI IO PU3UKE ISt
YPOBHsI cpeaHero odmero oOpa3oBaHus y OOy4YaIOMUXCsl COBEPIISHCTBYETCS SMOIMOHATBHBIN
UHTEJUIEKT, PEIIONarar i ¢hOpMUPOBAHHOCTS

CaMOCO3HAHUS, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHMUMATh CBOE IMOLIMOHAIBHOE COCTOSTHHE,
BUETh HAMPABJICHUS PA3BUTUS COOCTBEHHOUW SMOIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOperyJIMPOBaHUS, BKJTFOYAOLIIETO CaMOKOHTPOJIb, yMEHHe NPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IIOBENEHHE, CIIOCOOHOCTb amanTHPOBATBCS K SMOLMOHAIBHBIM
U3MEHEHUSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEN MOTHMBALWH, BKJIOYANOIIEH CTPEMIICHHE K AOCTHUXKEHUIO LEJIU U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE ACMCTBOBATh UCXOs U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAOMIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE IPYTHX,
YUUTBIBATh €T0 NPU OCYIIECTBIEHUH OOIIEHNUs, CIIOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTD BBICTPAUBATh OTHOLICHUS C APYTUMH
JFOJIbMU, 3a00TUTBCSI, TIPOSIBIIATD HHTEPEC U pa3peraTb KOH(PIUKTHL.

HNPEJIMETHBIE PE3YJIBTATBI

K xonny oOydenus B 10 kJiacce npeaMeTHbIE Pe3YJIbTaThl HA 0A30BOM YPOBHE OTPAXKAIOT
cpOPMHPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUI:

IEMOHCTPUPOBATh HAa MPUMeEpPax pojib U MecTO (Ppu3uKu B POPMHPOBAHUHN COBPEMEHHOMH
HAay4YHOH KapTHUHBI MHUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJOTWH, B MPAKTHUYECKON
NesITeJIbHOCTH JIFOACH;

YUUTBIBATh TPAHULBl MPUMEHEHHsS H3YYEHHbIX (DU3MUYECKUX MOAEJEH: MaTepuaibHas
TOYKa, WHEpPLHUAJIbHAS CHCTeMa OTC4éTa, abCONIOTHO TBEPIOE TEJO, WUACATBbHBIN Ta3, MOIEIH
CTPOEHHS ra3oB, KUIKOCTEN U TBEPHABIX TeJ, TOUEUHBIH 3JIEKTPUUYECKUI 3apsl MpU pelleHuu
(du3MYeCcKUX 3a/1a4;

pacrno3HaBaTh (pu3M4YecKue sBJIeHUs (TMPOIecChl) U OOBSCHSAThL MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJSIPHO-KHHETUYECKOH TEOpUH CTPOEHHUs] BELIeCTBa M 3JIEKTPOAMHAMUKHU:
pPaBHOMEpPHOE M pABHOYCKOPEHHOE MPSIMOJIMHEHHOE MABIDKEHHE, CBOOOJHOE NaaeHue Ted,
IOBW)KEHHUE 1O OKPYKHOCTH, MHEPLIUS, B3auMoeHcTBrE Tel, TudQy3ust, OPOyHOBCKOE ABIDKEHHE,
CTPOEHHE JKUAKOCTEH M TBEPABIX Tell, N3MEHEHHe 00bEMa Tell IPU HArpeBaHUH (OXJIAXKIECHHH),
TEIJIOBOE paBHOBECHE, HCHAapeHHe, KOHAEHCALUs, IUIaBlIEHHE, KPHUCTaJUIM3alus, KUIeHHe,
BJIAKHOCTb BO3/lyXa, NOBBILIEHNE JaBJICHUs a3a [Py €ro HarpeBaHUuU B 3aKPHITOM COCY/[I€, CBSI3b
MEXIly NapaMmeTpaMHu COCTOSIHMs ra3a B H30IpOLeccax, dJeKTpHU3alus Tej, B3auMOeicTBHe
3aps/I0B,

OIHCHIBATh MEXAHWYECKOE JIBIKEHHE, UCTIONB3Ysl (PH3MUECKUE BEIIMYMHBL KOOPIMHATA,
MyTh, NIEpeMeLIeHIe, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJla, UMITYJbC Tella, KHHeTHYecKas
SHEprusl, MOTCHLHAIbHAsI SHEPrusi, MexaHudeckas paboTa, MeXaHMYeCKas MOIIHOCTb, IPH
OMUCAHUU MPABHJIHO TPAKTOBATH (PH3UUECKUI CMBICI UCTIONB3YEMBIX BEJTHUUH, HX 0003HAUYEHUS
U €OMHHLBI, HAXOMUTH (POPMYJIBI, CBSI3bIBAIOLINE NAHHYIO (PH3HUECKYIO BEJIHYUHY C OPYTUMHU
BEJIMUHHAMY,

ONMCHIBATb H3Yy4YEHHbIE TEIJIOBbIE CBOICTBA TeJl M TEIUIOBbIE SBJIEHMS, HUCIOJB3Ys
¢usndeckue BENUYMHBI [aBJICHUE Ta3a, TEMIepPaTypa, CPEeNHsAs KHHETHYEeCKas SHEPrus
XAOTUYECKOrO [IBMJKEHHUS MOJIEKYJ, CPEJHEKBaJpaTHU4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI 3HEprusi, padora rasa, KO3(pQPHUILHMEHT IMOJIE3HOro AEHCTBUS TEIUIOBOTO
IBUTATENS, IPU OMUCAHUU MTPABHIIBHO TPAKTOBATH (PU3NIECKHI CMBICIT HCTIOJIB3yEMbIX BEITHYHH,
ux OOO3HAYEeHUsT W EAWHHIBI, HAXOOUTb (OPMYJbI, CBSA3BIBAIOIIME NAHHYIO (PU3UIECKYIO
BEJIMUMHY C APYTUMU BETUUUHAM,

ONMCHIBATh U3yUEHHbIE 3JIEKTPUYECKHE CBONCTBA BELIECTBA U 3JIEKTPUUECKUE SIBJICHUS
(mporiecchl), UCTIONB3YS (PU3UUECKHE BETUYUHBL JIEKTPUUECKHUI 3apsill, SJIEKTPUIECKOE IOJIe,
HaNpsDKEHHOCTb  TOJIs,, MOTEHLMAJ, Pa3sHOCTb I[OTEHLHANOB, IMpPH ONUCAHUM IPAaBUIJIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJNB3YEMbIX BEJIHYWH, HMX OOO3HAUYEHUS M EIUMHHLIBL
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEIMYHHY C APYTUMH BEITMUYHHAMU,

aHATU3UPOBaTh (PU3HUUECKUE MPOLECCHl U SIBJICHHS, UCIMOJB3Ysl (PU3NYECKHE 3aKOHBI U
NpUHUUNBL: 3aKOH BcemupHoro Tsarotrenus, I, II u III 3akoHbl HeroTOHA, 3aKOH COXpaHeHUs
MEXaHUYECKOM SHEPruy, 3aKOH COXPAaHEHMsI UMITYJIbCa, IPUHLMUI CYepNO3ULUN CUJI, IPUHLMI
paBHOIpaBUsl MHEPLUMAIBbHBIX CUCTEM OTCUETA, MOJEKYJAPHO-KMHETUYECKYIO TEOPUI0 CTPOEHUs
BEIIECTBA, I'a30Bble 3aKOHBI, CBA3b CpelHEH KHWHETHYECKOH SHEPrHM TEIUIOBOTO JBHUKEHUS
MOJIEKYJI C abCOJIOTHOW TeMIlepaTypoH, MEepPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS



ANIEKTPUUECKOTO 3apsiaa, 3aKkoH KyioHa, mpH 3TOM pasinyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BBIPAKEHHUE U YCJIOBHS (TPaHHLbI, 00JaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLIUITBI IEHCTBHS MAIIWH, TPUOOPOB U TEXHUYECKHUX YCTPOKHCTB;
pa3IuYaTh yCIOBUS HX 0€30MaCHOT0 UCMOIB30BAHUS B TIOBCEAHEBHOM KI3HH,

BBIMOJIHATh 3KCIEPUMEHTBI 10 HMCCIENOBAHUIO (U3NYECKHX SIBJICHUH M IMPOLIECCOB C
UCTOJNBb30BAHMEM TIPSMBbIX M KOCBEHHBIX HW3MEPEHWH, npu STOM  (PopMyIHpoBaTh
npobyieMy/3a1a4uy U TUIIOTE3y YueOHOro 3KCIEepUMEHTa, COOUPATh YCTAHOBKY M3 MPENJIOKEHHOTO
00OpyIOBaHUs, MPOBOIUTH OMBIT M (POPMYJTUPOBATH BHIBOJBI,

OCYIIECTBJIATh TPSIMBIE U KOCBEHHBIE U3MEpEeHHs] (PM3MYECKUX BEJIMYHH, NPU 3TOM
BBIOMpPATh ONTHMAJbHBIA CIIOCOO W3MEPEHUS] M HCIOJIb30BATh HM3BECTHBIE METOABI OLIEHKU
MOTPELIHOCTEN U3MEPEHNN;

UCCIIENOBATh 3aBUCHMOCTH MeEXIy (PU3NYECKUMH BEIMYMHAMU C HCIOJIb30BAHHUEM
OpPSMBbIX U3MEPEHUH, MpH STOM KOHCTPYHUPOBATb YCTAHOBKY, (MKCHPOBATH pPE3yJIbTAThI
MOJIYY€HHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJIE TaOJIUI B rPpaMKOB, A€IaTh BHIBOABI 110
pe3yJbTaTaM UCCIIeIOBAHNS,

coOmonaTe mpaBmwiia 0O€30MacHOro TPyZAa MpPHU MPOBEACHUU HCCIECAOBAHUI B paMKax
yueOHOro SKCIEePUMEHTa, Y4eOHO-HUCCIIEIOBATENIbCKOM W NMPOEKTHOW AEATEIBHOCTH C
UCTIOJIb30BAHNEM U3MEPHTENbHBIX YCTPONUCTB U 1abOpaTOPHOTro 00OPyIOBaHUS,

pemarb pacuéTHble 3aJadyd C SIBHO 33JaHHONW (PH3MUECKOW MOMEIBIO, HCIIONb3Ys
(u3ndeckne 3aKOHbI U MPHUHIUIIBIL, HA OCHOBE aHAJIN3a YCJIOBHS 33Ja4d BBIOMPATh (PUINIECKYIO
MOJZIeJNIb, BBIACIATh (PU3NUECKUE BEIWYMHBI M (POPMYJIBI, HEOOXOIMMBIC Ml €€ peIleHus,
MPOBOIAUTH PACUETHI U OLIEHUBATH PEATbHOCTD MOJYYSHHOTO 3HAYSHHsT (PU3HMUECKON BEJIMYHHBL,

pemarb KayeCTBEHHbIC 3aJaud. BBICTPAUBAThH JIOTUYECKU HENMPOTUBOPEUYHMBYIO LIETIOYKY
pacCy’KIEeHUH ¢ OMOPOl Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NYECKHE SIBJICHUS,

UCTIONB30BAaTh MPU peIleHNH Yy4eOHBIX 3a/1a4 COBPEMEHHble HH(POPMALMOHHBIE
TEXHOJIOTUU JUISI TIOUCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETALMH W TPENCTaBJICHUs yueOHOH U
HAYYHO-TIONYJIAPHOH HMH(OPMALIUY, TOJYYEHHOW W3 PA3MYHBIX HCTOYHHUKOB, KPUTHUYECKHU
AHAJM3UPOBATH MOJYIaeMyH0 HH(POPMALIHIO,

NPUBOAUTE TPUMEPHI BKJIAZa POCCUHCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIONB30BATh TEOPETUYECKHE 3HAHUS TO (U3MKE B TOBCEIHEBHOW JKH3HH JUIS
obecriedeHnst 6€30MaCHOCTH MpH 0OpaleHnH ¢ MPUOOPaAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHHs 37J0POBbsI U COOJIFOACHUST HOPM SKOJIOTHYECKOTO MTOBENIEHHS B OKPYKAIOLIEH cpene;

paboTaTh B TPyIIIE C BBIMOJIHEHHUEM PA3JIMYHBIX COLMATIBHBIX POJIEH, TUIAHUPOBATh paboTy
IPYIIBL, PALMOHATIBHO PACIPENeNaTh OOS3aHHOCTH U IUIAHUPOBATH  JESTENBHOCTh B
HECTAaHAAPTHBIX CHTYaLMAX, aACKBATHO OLEHMBATH BKJIAJ KAXKJOTO M3 YYaCTHUKOB TPYIMIIBI B
pelLIeHne paccMaTpUBaeMOi MPOOIEMBL.

K xonmy oOyuenus B 11 kJiacce npeaMeTHbIE PE3YJIbTaThl HA 0A30BOM YPOBHE OTPAXKAFOT
cpOPMHPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HAa MpPUMepax pojib U MecTO (Ppu3uku B POPMHPOBAHUHN COBPEMEHHOMH
HAay4YHOH KapTUHBI MHUpA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTUN, B MPAKTUYECKON
IeSATEIbHOCTH JIFOIEH, LIEIOCTHOCTh U €MHCTBO (PU3MUECKON KapTUHBI MUPA,

YUUTBIBATh TPAHULBl TNPUMEHEHHs HW3yYEHHBIX (PU3UUECKUX MOJENeH: TOYeHHbIH
3NEKTPUUECKUH 3apsifl, JIy4 CBETa, TOYCUHBIN HCTOYHUK CBETA, SiACPHAst MOZIETIh ATOMA, HYKJIOHHAS
MOJIEJIb aTOMHOTO sIZIpa MPH PEeIeHNH (PU3NIECKUX 3a1aY;

pacrio3HaBaTh (pu3HUEcKue sIBICHUS (TPOLECCH) M OOBACHATh MX HAa OCHOBE 3aKOHOB
3NEKTPOJUHAMUKUA U KBAHTOBOW (PM3HMKH: 3JIEKTpUYECKas MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE MAEWCTBUS TOKA, B3aMMOJACWCTBHE MArHUTOB, 3JIEKTPOMArHUTHAS
WHAYKOWS, JEHCTBHE MAarHUTHOTO TOJs HAa MPOBOJHHUK C TOKOM U ABIDKYLIUICS 3apsin,
3JIEKTPOMATHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHUE,
npejoMiieHue, uHTepdepeHuus, nudpakuus W TOJSIpU3ALUs CBETa, JAUCIEPCHs] CBETA,



doroanekrpudeckuii 3¢pdext (poroaddekr), CBeTOBOE NaBlIeHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToOMa BOJIOPOJIA, €CTECTBEHHAs! M UCKYCCTBEHHAs PAIHOAKTUBHOCTD;

OINUCBHIBATh M3YYECHHbIC CBOWCTBA BELIECTBA (DJIIEKTPUUECKHE, MATHUTHBIE, ONTUYECKUE,
ANEKTPUUECKYI0 MPOBOJUMOCTD PA3JIMYHBIX CPel) U SJEKTPOMATHHUTHBIC SIBJIEHHS (TIPOLIECCHI),
UCTIONB3YSl  (PU3MYECKHEe BEJNUYMHBL JJIEKTPHUYECKHH 3apsii, CHJIa TOKa, OSJIEKTPHUYECKOe
HATPSDKEHUE, JIEKTPHUECKOe COMPOTUBIICHUE, PA3HOCTh MOTEHINAIOB, SJIEKTPOIBIKYILAS CUIIA,
pabota TOKa, MHAYKLUMS MArHMTHOTO mmouisi, cuia Amnepa, cuia JlopeHna, WHIYKTMBHOCTB
KaTYLIKH, SHEPTHs 3JIEKTPUYECKOrO0 M MArHUTHOTO TOJIEH, MEepPHOA M 4HacToTa KoneOaHui B
K0JIe0aTeTbHOM KOHTYpE, 3apsil U CHJIa TOKA B MPOLECCe TaPMOHUYECKUX 3JIEKTPOMArHUTHBIX
kosebaHul, (POKyCHOE pacCTOSIHME M ONTHYECKasl CHJIa JIMH3bL, NMPU OMHCAHUU MPABHIIBHO
TPAaKTOBaTh (PH3MUECKUI CMBICT HCIOJB3YEMbIX BEJIHYWH, UX O0O3HAUYEHUS M EIUHHLBI,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3HUYECKYIO BEJIHYUHY C APYTUMH BEJTHUYHHAM,

ONHUCBHIBATh HM3YYCHHbIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIONB3YsS (pu3nuecKkue
BEJINYMHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI U YaCTOTa CBETA, HHEPrHUs U
UMITyJIbC (OTOHA, MEPHOA TMOJypaclana, SHEPTusl CBsI3M ATOMHBIX siep, NHPU OMHCAHUU
NPaBUIBHO TPAKTOBATh (PU3HUUECKUI CMBICT HCIOJB3yEMbIX BEJIUYMH, MUX OOO3HAUYeHUs |
€IMHULBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE NAHHYIO (PU3HYECKYIO BEJIMYMHY C APYTUMHU
BEJINYMHAMH, BBIUNCIIATH 3HAUCHUE (PH3NUECKON BEJINIHHBI,

aHAJM3UPOBaTh (PU3HMUECKHE TPOIECCHl U SBJICHHS, UCIONBb3Yys (PU3MUECKHE 3aKOHBI H
npuHOUNbL.  3ak0oH OMa, 3aKOHBI IOCJENOBATEIBPHOIO W MApAJUICTBHOTO  COCAMHEHUS
MPOBOAHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH BJIEKTPOMarHUTHON MHAYKLHWH, 3aKOH
NPSMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHs] CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHE DiHIITeHHA 17151 PoTo3(h(hekTa, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH COX PAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHHs 3JIEKTPUYECKOrO 3apsiaa, 3aKOH COXPAHEHHUS MAaCcCOBOTO YHCIHA,
noctyjatel bopa, 3akOH paaMOAaKTHBHOTO pacnaia, MPH 5TOM Pa3indyarh CJIOBECHYIO
(OpMYyJIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE W YCJIOBUS (TpaHUIBL, OONACTH)
PUMEHUMOCTH,

OTIPeNeNATh HAIPaBJIEHHE BEKTOPAa MHAYKIHMH MArHUTHOTO IMOJISI MPOBOIHUKA C TOKOM,
cuibl Amnepa u cunel JIopeHua;

CTPOHTD U ONHCHIBATH N300paKEHHE, CO3IaBAEMOE TUIOCKHM 3€PKaJIOM, TOHKOH JIMH30H;

BBIMOJIHATh 3KCIEPUMEHTBI MO0 HCCICAOBAHUIO (PU3NYECKUX SIBJIEHUH U MPOLECCOB C
UCTIOJNb30BAaHMEM TIPSMBIX U KOCBEHHBIX HW3MEPEHHUH: 1mpu STOM  (POpMyIHpPOBAThH
npobyieMy/3a1a4uy U TUIIOTE3y yueOHOro 3KCIEepUMEHTa, COOUPATh YCTAHOBKY M3 MPENJIOKEHHOTO
000pyIOBaHUs, MPOBOIUTE OMBIT H (POPMYJTUPOBATH BHIBOJBI,

OCYILECTBJISATh TPSIMBIE U KOCBEHHBbIE H3MEpEeHHs] (PU3MYECKUX BEIUYHH, NPU 3TOM
BBIOMPATh ONTHUMAJbHBIA CIOCOO W3MEPEHUs] M HCIOJb30BATh HM3BECTHHIE METOMABI OLCHKHU
MOTPELIHOCTEN U3MEPEHNH;

HCCIIEIOBATh 3aBUCHMOCTH (PH3HMUECKUX BEJTUUMH C UCTIONBb30BAHUEM IPSIMBIX U3MEPEHUIT:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YJIBTATHI MOJYUYEHHOW 3aBHCUMOCTH
¢usnueckux BENMYMH B BUAe TaOmUI W TpaduKOB, nAeNaTh BBIBOABI IO pe3yJbTaTam
UCCIIEIOBAHNS,

coOmonaTe mpaBmwia 0O€30MacHOro TPyZa MpPHU MPOBEICHUU HCCIEAOBAHUI B paMKax
yueOHOro SKCIEePHMEHTa, Y4YeOHO-HUCCIIEIOBATENIbCKOM W MPOEKTHOW AEATEIBbHOCTH C
UCTIOJIb30BAHMEM H3MEPHTENBbHBIX YCTPOMCTB U 1aOOpaTOPHOro 00OPYAOBAHUS,

pemarb pacuéTHblE 3aJadyd C SIBHO 33JaHHONW (PH3MUECKOW MOMEBIO, HCIIONb3Ys
(u3nUeckue 3aKOHbI U MPHUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 337a4l BHIOUPATH (PH3HUECKYIO
MOJZIeNIb, BBIACIATh (PU3NUECKHE BENIUYMHBI W (POPMYINIBI, HEOOXONMMBbIE M €€ pPELIeHHS,
MPOBOIAUTH PACUETHI U OLIEHUBATH PEATbHOCTD MMOJYYEHHOTO 3HaUeHHsT (PU3HUECKON BEJINYHHBL,

pemarb KayeCTBEHHBIC 3a7aud. BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY
pacCy’KIeHUH ¢ OMOPOH Ha N3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NYIECKHE SIBJICHUS,

UCIIONB30BaTh MPU peIleHNH Yy4eOHBIX 3a7a4 COBPEMEHHble HH(POPMALMOHHBIE
TEXHOJIOTUU JUI TIOUCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETALMH W TPENCTaBJICHUs yueOHOH U



HAYYHO-MOMYJISIPHON HWHOOpPMALMK, TOJYYEHHOW W3 Pa3jIMYHbIX HCTOYHHKOB, KPUTHYECKH
aHAIN3HPOBATH IOJIy4aeMyt0 HH(POPMALIHIO;

OOBSICHATD MPUHLIUIIBI IEHCTBUS MALIHH, TPUOOPOB U TEXHUYECKUX YCTPOHCTB, pa3inyaTh
yCJIOBUS UX O€30MacHOrO UCMOIB30BAHUS B TIOBCEHEBHOM KU3HH,

NPUBOAUTEL TPUMEPHI BKJIAZa POCCUHCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B OOBSICHEHHE TIPOLIECCOB OKPYIKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

HCIOJIB30BATh TCOPETUYCCKUEC 3HAHHA 110 (1)I/ISI/IK6 B HOBCGHHGBHOﬁ JKU3HHU OJId
obecrieyeHust 6€30MaCHOCTH MpH oOpaleHny ¢ MPUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHUsI 310POBbs M COOMIOAEHHST HOPM SKOJIOTMUYECKOrO MOBEACHHS B OKPY KaloLIeH cpene;

paboTaTh B TPyNIIE C BBITOJIHEHUEM PA3JIMYHbIX COLMATIBHBIX POJIEH, IIIAHUPOBATE padoTy
Ipynmel, panuOHaJIbHO pPacnpeacisiaTb 00s13aHHOCTH | MJIaHUPOBaTb HCATCIIBHOCTL B
HECTAHAAPTHBIX CUTyalUAX, aJC€KBATHO OLCHUBATHL BKJIAJ KaXAOTO M3 YYaCTHHUKOB I'DPYIIIBLI B
pelueHne paccMaTpUBaeMOi POOIEMBI.
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