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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o ¢usnke 0a30BOr0 YpOBHS Ha YPOBHE CpeaHEro oodmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUN U TpeOOBaHUM K pe3yJIbTaTaM OCBOCHHSI OCHOBHOW OOpa3oBaTENbHOW MpOrpaMmsbl, npeacTaBieHHbIX B PI'OC
COO, a takxe ¢ yuétom QeaepanbHOi paboueii mporpaMMbl BOCIIUTAHUS W KOHIIETITUH MPEMO aBaHusl y4eOHOTo TIpeaMeTa
«Du3uka» B oOpa3oBaTenbHBIX oOpraHusanusx Poccuiickolr Denepannu, peaM3yOINIMX OCHOBHBIC 00pa30BaTElbHBIC
MIPOTPaAMMBL.

Conepxanue mnporpaMMbl 1o (U3MKE HAMpaBiIeHO Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyuaromuxcst 10-11 kmaccoB mnpu oOyueHuu ux (¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IESTEIBHOCTHOIO
noaxoaa. [Iporpamma no ¢usuke coorsercTByet TpedoBanusaM GI'OC COO k mIaHUupyeMbIM JTUYHOCTHBIM, IPEAMETHBIM U
METaIpeIMETHBIM pPE3yJIbTaTaM OOYy4YEHHS, a Tak)K€ YUYUTHIBAET HEOOXOIUMOCTh pEaM3allMUd MEXIPEIMETHBIX CBS3EH
(U3UKU C €CTEeCTBEHHO-HAYYHBIMH Y4YEOHBIMU TpenMeTamu. B Hell ompenesnsitoTcsi OCHOBHBIC LIENU M3Y4YEeHHS (PU3UKU Ha
YpOBHE CpeAaHero ooOmero o0pa3oBaHMs, IUIAHUPYEMbIE pE3yJbTaThl OCBOEHHS Kypca (DU3MKU: JIMYHOCTHBIE,
MeTarpeIMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

IJIaHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3MKK Ha 0a30BOM YpPOBHE, B TOM YHKCIIE MPEIMETHBIE PE3YJbTAThl O rOAaM
oOyueHus;
cojiepkaHue yueOHoro npeamMera « Pusukay Mo rojam oOydeHusl.

®du3nKa Kak HayKa 0 HauOoJiee 0OIIMX 3aKOHAX MPHUPObI, BBICTYIAs B KAUeCTBE yUeOHOTO MPEAMETA B IIKOJI€, BHOCHUT
CYIIIECTBCHHBI BKJIQJ B CUCTEMY 3HaHUU 00 okpyxaromeM mupe. [IIKOmpHBIN Kypc U3UKH — CUCTEMOOOpa3yIOmui Jist
€CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB, MOCKOJbKY (U3NYECKUE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SIBICHUH,
M3y4aeMbIX XUMHUEH, Oumosioruwent, ¢usnueckoii reorpadueir m actpoHomueil. lcnonb3oBaHne W aKTHBHOE NPUMEHEHHE
¢bu3NUeCKUX 3HAHUU OMpeNeNsieT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTUH B cepe IHEPreTHKH, TPAHCIIOPTa,
OCBOCHHSI KOCMOCA, TOJYYEHHUS HOBBIX MaTE€pPUAJIOB C 33aJaHHBIMU CBOWCTBAMU W Apyrux. M3ydeHue (U3NKKA BHOCHT
OCHOBHOW BKJIaJ, B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KApTHUHBI MHpa OOydYarommxcs, B (HOPMUPOBAHHE YMCHHI
MPUMEHSTh HAyYHBIA METO/I TO3HAHUSI TIPY BBHITIOJTHEHUH UMH YYEOHBIX MCCIICIOBAHUN.

B ocHoBy kypca ¢u3uku Uisi ypOBHSI CpeAHEro oOmiero oOpa3oBaHUsS TMOJOXKEH psl HAEH, KOTOpbIE MOXHO
paccMaTpuBaTh Kak MPUHILMUIBI €70 TOCTPOCHHS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBISETCS JOTUYECKH 3aBEPUIEHHBIM, OH COJIEPKUT MaTepHall U3 BCeX
pazzienoB (GU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.



Hoesn ecenmepanuzayuu. B cOOTBETCTBUU C HEW MarepHal Kypca (Qu3MKd OOBEAMHEH BOKPYT (DU3HUECKUX TEOPHIl.
Benymum B kypce siBnsieTcs: GopMUPOBaHUE PEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U MOJIE.

Hoesa eymanumapusayuu. EE peanusanus mpenrnoyiaraeT HCIMOJIb30BaHUE T'YMAaHUTAPHOTO TMOTEHIMANa (U3UYECKOM
HAYKH, OCMBICJICHHE CBS3U Pa3BUTHUS (DU3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MHUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MPOOJIEMAMHU.

Hoesn npuknaonou nanpasnennocmu. Kypce ¢usnku npeanosaraer 3HaKOMCTBO C IIHPOKUM KPYIOM TEXHMUYECKUX U
TEXHOJOTMUECKHUX MPUIIOKEHUIN U3yUEHHBIX TEOPUI U 3aKOHOB.

Hoesn skonocuzayuu peannsyercsi MOCPEICTBOM BBEACHMS 3JIEMEHTOB COJEP)KaHUS, MOCBAIIEHHBIX KOJIOTMYECKUM
npobsieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHUEM TEXHUKU U TEXHOJIOTMH, a Takke OOCYyX AEHHsS MpoOiIeM
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMUYECKON O€30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTAMU Kypca (PU3MKU Ha YPOBHE CPEAHETO 00IIEro o0pa3oBaHUs SIBISIIOTCS (PU3NUYECKHE TEOPUU
(bopMupoBaHue TPENCTABICHUNA O CTPYKTYype MOCTpOEHUs (U3MYECKOW TeopuH, poiiu (yHIAMEHTAIbHBIX 3aKOHOB H
MPUHIUMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE, TPAHULIAX MPUMEHUMOCTU TEOPHil, AJi1 ONMHCAHUS €CTECTBEHHO-
HAyYHbIX SIBJICHUI U MPOIECCOB).

CHUCTeMHO-IEeSATEeNbHOCTHBIM TMOJAX0J B Kypce (U3MKM peanu3yeTcsl Mpexae BCEero 3a CYET OpraHU3alMH
AKCIIEPUMEHTAJILHON JIeATeNbHOCTH oOyuaromuxcs. s 6a30Boro ypoBHs Kypca (PU3MKH — 3TO UCIOJIb30BAHUE CUCTEMBI
(pPOHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U 1a00OPATOPHBIX padOT, KOTOPHIE B Tporpamme 1o pu3nke oObeIMHEHBI B
oOILIMI CIIMCOK YYEHUYECKUX MPAKTHUECKUX paboT. BrineneHre B yka3aHHOM NepedHe JabopaTopHbIX padoT, MPOBOAUMBIX
JUIS KOHTPOJISI M OLIGHKH, OCYUIECTBIISIETCS Y4YaCTHHUKAMU O0pa30BaTeIbHOrO Ipolecca HCXoAsd U3 O0COOCHHOCTEH
MJIAHUPOBAHMST W OCHamieHuWs kaOuHera (usuku. [Ipu 3TOM oOOecnedmBaeTcss OBIAJCHUE OOYYAIONIUMUCS YMEHHUSIMH
MPOBOANTH KOCBEHHBIE U3MEPEHMUSI, HCCIEAOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIMYMH U IMOCTAHOBKY OMBITOB IO NMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE ynensieTcsl PELICHUI0 Pacu€THBIX M KauyeCTBEHHBIX 3aaay. Ilpu 3Tom s pacu€THhIX 3aaay
MPUOPUTETOM SIBIISIFOTCS 33Ja4d C SIBHO 3a/IaHHOM (PU3UUECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSATh U3yUYE€HHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, TaKk U UHTErpupys 3HaAHUS U3 Pa3HbIX pa3zenoB. /(s kauecTBEHHBIX 3a7a4
IPUOPUTETOM SIBIISIFOTCS 3aJjaHKsl HA OOBSICHEHHWE NPOTEKaHUs (PU3NUECKUX SIBJICHUI M MPOIECCOB B OKPY’KAOLIEH KU3HM,
TpeOytouye BbIOOpa PU3NUecKol MOIETH ISl CUTYyallul PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpedoBanusimu PI'OC COO k maTepuanbHO-TEXHUYECKOMY OOECIEUEHHUIO0 YUeOHOro mpoliecca
0a30BbII ypOBEHb Kypca (PU3MKU Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHUs JOKEH M3YydaTbCs B YCIOBUAX IPEIMETHOIO



kabuHeTa (PU3WMKH WK B yCJIOBHSIX WHTETPHPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITMKIA. B kaOunerte
(GU3UKH TOJDKHO OBITH HEOOXOAMMOE JTabOpaTOpHOE 000PYIOBaHWE JJIsl BHITIOJHEHUS YKAa3aHHBIX B MPOrpaMMe 1Mo (pu3uke
YYCHUYECKUX MPAKTHUECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHNUE.

JleMoHCTpannoHHOE 000pymOBaHUE (HOPMHUPYETCS B COOTBETCTBHHM C MPHHIIUIIOM MHHUMAIBHOW JOCTAaTOYHOCTH M
oOecreuynBaeT TOCTAHOBKY TIEPEUUCICHHBIX B TporpamMme Mo (U3UKE KIFOYEBBIX JEMOHCTpAIUi JUIsl WCCIICIOBAHMS
M3Y4YaeMBbIX SBJICHUN U MTPOLIECCOB, IMITUPUUECKUX U (PYHTaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTopHoe o0OOpyIOBaHUE ISl YUYEHMUYECKHX TMPAKTHUYECKUX paboT ¢GopMHUpPYEeTCs B BHUAE TEMaTHYECKUX
KOMILJIEKTOB U OO0ecnedynBaeTcss B pacu€Te OJHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TemMaTH4ecKue KOMIUICKTHI
1abopaTOpHOTO 000PYIOBAHUS JOJIKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX M IM(POBHIX
pUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMHU IIEJIIMHU U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

(dbopMHUpoBaHNE UHTEPECA U CTPEMJICHUS 00YyJarONUXCsl K HAYYHOMY M3YYEHHIO MPUPOJIbI, PA3BUTHE WX WHTEIUICKTYaTbHBIX
Y TBOPUYECKHUX CITIOCOOHOCTEM;

pa3BUTHE MPEICTABICHNI 0 HAYYHOM METOJC TO3HAHUS U (POPMUPOBAHUE UCCIICIOBATEIHLCKOTO OTHOIICHHS K OKPYKAIOIITUM
SIBJICHHSIM;;

(dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa W3Y4YEHHUS OCHOB CTPOCHHS MaTepuu W (PyHIaMEHTaIbHBIX
3aKOHOB (PU3HKHU;

(dbopMupoBaHUE YMEHUN OOBICHSTH SIBJICHHS C UCTIOJIB30BAaHNEM (PU3MUSCKUX 3HAHWHN M HAYYHBIX JOKA3aTEIbCTB;
dhopMupoBaHUE MTPEACTABICHUN O POIU HUHKH JJISI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre JTHX IieNield 00eCleunBaeTCsl PEIICHHEM CISAYIOMUX 3a7ad B MpOIlecce M3ydeHus Kypca (Du3uku Ha
YPOBHE cpeaiHero o01ero 0opa3oBaHus:

MpUOOpPETEHUE CUCTEMBbI 3HAHMK 00 OO0mMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKIIOYAs MEXaHUKY,
MOJICKYJIIPHYIO (DU3UKY, DJIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI acTPO(PHU3UKH;

dbopMHUpOBaHNE YMEHUN MPUMEHSTH TEOPETUYECKHE 3HAHUS Uil OOBSACHEHUS (U3MUECKUX SIBJICHUN B TPUPOJAE U JUIS
MPUHSATHUS TPAKTUYECKUX PEIICHUN B TIOBCETHEBHOMN KU3HU;

OCBOGHHE CIIOCOOOB PEIICHUS PAa3IMYHBIX 3a/ad C SBHO 3aJlaHHOW (U3WYECKOW MOJENBIO, 3a/1ad, TOapa3yMEBArOIINX
CaMOCTOSITENIbHOE CO3/IaHNe (PU3UIECKON MOJICIH, aJleKBATHOUW YCIOBUSAM 3a]1a4H;

NOHUMaHWEe (PU3MYECKUX OCHOB M TMPHUHIUIOB JIEHUCTBUS TEXHHUYECKHX YCTPOMCTB M TEXHOJOTHYECKUX IPOIECCOB, HX
BJIMSTHHSI HA OKPYKAIOIIYIO CPEy;



OBJIQJICHUE METOJIaMH CaMOCTOATENIBHOTO IUJIAHUPOBAHMS W MPOBEACHUS (PUBMYECKUX SKCIEPUMEHTOB, aHaau3za U
WHTepIpeTannu nHPOopMaIuu, OpeeIeHHs JOCTOBEPHOCTH MOJIYIYCHHOTO Pe3yIbTaTa;
CO3/IaHUE€ YCIOBUU /ISl Pa3BUTHUSI YMEHUM MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOU JIESITENHLHOCTH.

Ha usydenue Qusuku (6a30BbI ypOBEHb) Ha YPOBHE CpeAHero obmiero odpasoBaHus oTBoautcs 136 wacos: B 10
Kiacce — 68 JacoB (2 4aca B Hefienio), B 11 kimacce — 68 yacoB (2 yaca B HEJETIO).

[Ipemnaraembiii B mporpamme 1o (U3MKE TMepedyeHb JIA0OpATOPHBIX M MPAKTUUYECKUX padOT  SBISICTCS
PEKOMEHIOBAaHHBIM, YUYHUTENb JI€JaeT BHIOOP MpPOBENEHUS JTa0OPATOPHBIX PadOT U OMBITOB C YYETOM HHJIMBUIYaTbHBIX
0COOEHHOCTEN 00yUaroImuXCs.

COAEPXAHUE OBYUEHUSA
10 KUIIACC
Pazgen 1. ®u3uka U MeTOAbI HAYYHOI'0 MIO3HAHUSA

®usuka — Hayka o mpupoje. HaydHnble MeTOAbl MO3HAHUS OKPYXKAIOIIEro Mupa. Poip skcriepuMeHTa U TEOPUHU B
MpoIiecce MO3HAHUS MIPUPOJIbl. DKCIIEPUMEHT B (hU3BUKE.

MopenupoBanue Qpu3nUecKux siBICHUN U TmiporieccoB. Hayunble runore3sl. @u3nueckrue 3aKOHbl U TEOpPUU. ['paHUIIbI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pUHIIMTT COOTBETCTBUSL.

Ponb u MmecTo pusuku B popMUpPOBAHUU COBPEMEHHOW HAYYHON KAPTUHBI MUPA, B IPAKTUYECKON AEATEIbHOCTHU JIHOJEH.

Jlemoncmpayuu

AHaJIOTOBBIE U ITU(POBBIE UBMEPUTENIHHBIE MPUOOPHI, KOMIBIOTEPHBIC TaTUHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMXKeHUs. Cructema orcuéra. TpaekTopusl.

[Tepemenienue, CKOpOCTh (CpeAHsIsE CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTEPUATIbHOM TOUKHU, UX TPOCKIIUH
Ha OCHU cUCTeMbI KoopauHat. ClI0)KEHUE MePEMENICHUN U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MpSAMOJUHEHHOE ABMXKeHUEe. ['paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHHUSI, MyTH U NMEPEMENICHUSI MATEPUAIBHON TOYKH OT BPEMEHH.

CBoOoaHOe najeHue. Y CKopeHre cBOOOHOTO MaeHus.

KpuBonuneitHoe nBuxeHne. [[BUKeHNE MaTEpUAIbHONM TOUKU MO OKPYKHOCTU C MOCTOSIHHOM MO MOJYJK CKOPOCTBIO.
VYrioBasi CkopocTh, JIMHEWHas ckopocThk. [lepuosa u yactota obopaiienus. LleHTpocTtpeMuTensHOe YCKOPEHHE.



TexHuueckue yCTpOWCTBa M TPAKTUYECKOE NMPUMEHEHHWE: CITUOMETp, ABIDKEHHE CHApSIOB, IEMHBIE W PEMEHHBIC
nepeiavn.

Jlemoncmpayuu

Mopens cucteMsl OTCUETA, WILTFOCTPALUSA KUHEMATHYECKUX XAPAKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBaHue IBUKEHUN C UCIIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habintoienue nBuxeHus Tena, OpoleHHOro Mo/ YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.

N3mepenue yckopeHust CBOOOHOTO MaJeHHUS.

Hamnpasienne CKOpoCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne HepaBHOMEPHOI'O IBUKEHUS € LIEIIBIO ONPEIEICHUs] MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOLICHUS MEXAY IyTSAMH, NPOWIECHHBIMU TEJIOM 3a II0CJIEIOBATEIIbHBIE DPABHBIE IPOMEKYTKU
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHHH C HAYAJIIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHHUS IIAPUKA B BI3KOM )KUIKOCTH.

N3yuenue ABMKEHUS TeNa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipraumn otHocutensHOCTH ['amunes. [lepBoiii 3akoH HeroToHa. IHEpUHAIBHBIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cuil. Bropoit 3akoH HeproToHa mJisi MatepuaibHOM TOYKU. TpeTHil 3aKOH
HproToHa jy1s1 MaTepuaIbHbBIX TOYEK.

3akoH BceMupHoOro tarorenus. Cuna tsoxectd. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buabl Tpenust (mokosi, CKoJbxkeHust, kaueHust). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs: CKOJIbKEHUS U CHUJia
Tpenus nokosi. Koagdunment tperus. Cuia CONPOTHBICHUS MPU JBUKEHUH TeJa B )KUJIKOCTH UJIH Ta3e.

[ToctynaTenbHOE U BpalaTeabHOE ABMKEHHE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpalieHus. [liieuo cuibl. YcnoBust paBHOBECUs TBEPAOTO TENA.

TexHUYeCKHe yCTPOMCTBA U MTPAKTUUECKOE MTPUMEHEHUE: TTOAIITUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu

SIBnenne nHepuuM.
CpaBHeHHE Macc B3aUMO/ICHCTBYIOIINUX TEJL.



Bropoi 3axkon HeroToHa.

N3mepenne cui.

CrnoxxeHue cuil.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(popMaIiny.

HesecomocTts. Bec Tena npu yCkOpeHHOM OABEME U A CHUM.

CpaBHEHHE CHUJI TPEHHSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

VYcaoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne nBuxeHust Opycka Mo HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM 00paslie, OT ux aedopMaluu.

HccnenoBanue ycaoBUil paBHOBECHS TBEPIOIO TENa, UMEIOLIETO OCh BPAILCHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NmMnynbsc MaTepuanbHO TOUKH (Tela), CUCTEMbl MaTEPUAIbHBIX TOYEK. MIMIyJIbC CHIIBI 1 U3MEHEHHE UMITyJIbCca TEeNa.
3aKOH COXpaHEeHUs UMITyJibca. PEaKTUBHOE IBM>KEHHE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kuneruueckas sHeprusi MatepuanbHOi TOUku. Teopema 00 M3MEHEHNH KHHETUYECKON YHEPTUU.

[TorennmanbHas sHeprus. [loTeHmanbHas 3Heprust ynpyro aeopMUpOBAHHON MpPYKUHBI. [loTeHUManbHaAs SHEPTHs
Tesa BOJIM3U MOBEPXHOCTH 3E€MITH.

[loTeHuuanbHble U HEMOTEHIMANbHbIE CHIIbl. CBs3b pabOThl HEMOTEHIUAIBHBIX CHUJI C W3MEHEHHEM MEXaHW4EeCKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHHuecKre yCTpoicTBa U MPAKTHYECKOE TPUMEHEHUE: BOJOMET, KOIIEP, MPYKUHHBINA MUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMs UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexon moTeHUMANbHON YHEPTUH B KUHETUYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHnne abCOIOTHO HEYNPYTOro yJapa ¢ IOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHUEM MEXAHWYECKON SHEPIHH Tejla Ha MPUMEPE PACTSIKEHUS PE3UHOBOIO
KIyTa.

Pazgea 3. MoaekyaspHas (pu3uka 1 TEPMOAUHAMMKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKONM TEOPUU M MX ONBITHOE 00OCHOBaHWE. BpOyHOBCKOE IBUKEHUE.
Huddysus. Xapaktep IBUKEHUS U B3aUMOJICHCTBUA YaCTHUI BelecTBa. Mo/ CTPOCHHUSI Ta30B, KUJKOCTEN U TBEPIBIX TE
U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenel. Macca u pa3Mepsl Monekyia. KonmdecTBo BeliecTsa.
ITocTostHHas ABorazapo.

TermoBoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp Llenbcus.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH HIEAIbHOTO ra3za. AOCOIOTHAs
TeMIepaTypa Kak Mepa CpeaHEel KMHETHYECKON 3HEPTUr TEIJIOBOrO JIBMKeHUA yacTull rasza. lllkana temneparyp KenbBuna.
I"a3oBble 3ak0HBI. YpaBHeHHe MeHneneeBa—Knaneiipona. 3akon JlanbToHa. M3omponieccsl B HI€AIBHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe npecTaBieHrne n30MpoILecCOB: H30TEpMa, U30X0pa, n300apa.

TexHnueckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAOIIKE JUCKPETHOE CTPOCHHUE BEIIECTBA, POoTOrpadru MOJEKYI OPraHUYECKUX COETMHEHUM.

OmnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAKOIIKE CYIIECTBOBAHUE MEKMOJIEKYISIPHOIO B3aUMOACHCTBUSI.

Mogens, WIUTIOCTPUPYIOIIast IPUPOy AaBICHUS ra3a Ha CTEHKHU COCYy/Ia.

OnBITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHHSI HJI€AJIbHOTO Ia3a, H30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Omnpenenenre Macchl BO3/1yXa B KJIIACCHOM KOMHATe Ha OCHOBE U3MEPEHHI 00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATYPHbI
BO3/lyXa B HEM.

Hccnenoanne 3aBUCUMOCTH MEK/Ty TTapaMeTpaMU COCTOSIHHS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvl mepmoouHamuxu



Tepmonunamuyeckasi cuctema. BHYTpeHHSS SHEprusi TEPMOAMHAMHUYECKONW CHCTEMBI M CIIOCOOBI €€ W3MEHEHUS.
KonnuectBo Ttemnotrel u pabora. BHyTpeHHsiE SHEprusi OJHOATOMHOTO HAEATbHOTO ra3a. Buasl Teronepenadu:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3TyUYEeHHE. Y JIeNIbHAS TEMIOEMKOCTD BellecTBa. KOIM4ecTBO TEIIOTHI IPH TEIIoNepeaye.

[Tonsitre 06 agnadaTtHOM mporiecce. [lepBriii 3akoH TepMoanHaMuKkh. [IpuMeHeHe MepBOro 3aK0Ha TEPMOIUHAMUKHY K
uzonporeccam. ['paduueckas uaTeprperanus padboTH rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBble MamuHbl. [IpuHIUNB JEHCTBUA TEIUIOBBIX MaiuH. [IpeoOpa3oBaHus >HEPrUU B TEIUIOBBIX MalllMHAX.
Kosdouuuent nonesHoro neiictBus temaoBod Mmamubbl. ukn KapHo u ero ko3¢g@duIMEHT MOJE3HOro JEHCTBUS.
DKOJIOrMYECKHE MPOOIIEMBI TETNIOIHEPTETUKH.

TexHuyeckue ycTpolcTBa U MPaKTUYECKOE NMPUMEHEHHE: JIBUTaTelb BHYTPEHHETO CrOpaHus, OBITOBONM XOJIOJUJIbHUK,
KOHJUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEN SHEPTUU Tella PU COBEPUICHUHU padOThI: BBUIET MPOOKU M3 OYyTHUIKH O] JEUCTBUEM CKATOTO
BO3/yXa, HarpeBaHue 3upa B JaTYHHOU TpyOKe MyTéM TpeHHS (BUICOIESMOHCTPALIHS).

N3meHeHue BHyTpEeHHEH sHeprun (TeMIiepaTyphbl) Tea IpU TeIlonepeaaye.

OnpIT o aaAabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopaenu napoBoii TypOUHBI, IBUTaTENsl BHYyTPEHHETO CTOPAHMSI, PEAKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii skcnepumenm, 1abopamopusie pabomuvl

N3mepenne yaenpbHON TEIII0EMKOCTH.

Tema 3. Acpecammniie cocmoanus eewyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcauusa. Vcmapenne u kumneHue. AOCONIOTHAsE M OTHOCHTENbHAs BJIAXHOCTh BO3IyXa.
Hacepimennsiii nap. Y penpHas Temiota napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHUS.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHU30TPOINHUS CBOWCTB KPHUCTALIOB. JKHIKHE KPUCTAILIBI.
CoBpemennble Matepuaisl. [InaBienne n kpuctayumzanus. Y qenbHas TerioTa miasieHus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IMCUXPOMETP, KaJIOPUMETP, TEXHOJIOTUHU

MOJTYy4YE€HHUS COBPEMEHHBIX MATEPUAIIOB, B TOM YKCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CpoiicTBa HACBbIIICHHBIX I1apOB.



Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEpEeHUSs BIAXKHOCTH.

Ha6nronenue HarpeBanus 1 IJIaBJICHUS KPUCTAJUTMUYECKOTO BEIIECTBA.

JleMoHcTpalusi KpucTasioB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHrne 0THOCUTEIBbHOM BIIa)KHOCTH BO3AYXa.
Paznen 4. JjekTpoauHAMMKA

Tema 1. dnekmpocmamuka

DneKkTpu3anus Tel. JNEKTpUUYecKud 3apsan. JIBa Buaa 53JIEKTpUYECKHUX 3apsiaoB. [IpOBOIHUKH, AWDIEKTPUKU H
MOTYTPOBOJHUKHU. 3aKOH COXPAaHEHUS IEKTPUUECKOTrO 3apsia.

B3aunmoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHbll 3i€KTpUUECKUi 3apsaa. DieKTpudyeckoe noiie. Hanps:k€HHOCT
ANeKTpUUYecKOoro nosst. [IpuHImn cynepno3ninm 3JIeKTPUIECKUX moieil. JINHUM HanpsyKEHHOCTH SJIEKTPUYECKOTO TMOJIS.

Pabora cun snekrpocratudeckoro mojs. llorennuan. PasHocTs mnorteHruanoB. IIpOBOJHUKKM W JAMDJIEKTPUKH B
AIEKTPOCTATUUECKOM moJie. JlusnexkTpruueckasi MpOHUIIAEMOCTb.

DnekTpo€MKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTD INIOCKOT0 KOHIEHCATOpa. DHEPTHUS 3apsHKEHHOTO KOHIEHCATOPa.

TexHu4yeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: BJIEKTPOCKOI, DJIEKTPOMETP, DJIEKTPOCTaTHUECKas 3allUTa,
3a3eMJICHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMMPOBAIBHBIN anmapar, CTpyHHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS SJIEKTPOMETPA.

B3auMoenicTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[TpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJNIeKTpOCTaTUYECKasl 3alIUTa.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAJAM [UIACTHH, PACCTOSHUS MEXKIy HUMU U
IUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3MmepeHne 3neKTpOoEMKOCTH KOHIEHCATOPA.



Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsoxenue. 3akon OMa Jij1s ydacTKa LIETH.

DNEeKTpUYECKOE CONPOTUBIIEHUE. YJEIbHOE CONPOTHUBICHHE BemlecTBa. llocienoBaTenbHOe, MapaieabHOE,
CMEUIaHHOE COEAMHEHUE POBOJHUKOB.

Pabora snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 31€KTPUYECKOTO TOKA.

DNeKTpOABMKYIIasi CHWJIa U BHYTPEHHEE COINPOTUBJICHHE HCTOYHMKA TOKa. 3akoH Oma 1y MOJHOM (3aMKHYTOM)
aneKTpudeckon nenu. KopoTkoe 3aMbpIkaHue.

ONeKTpoHHasi MPOBOJAWMOCTb TBEPIBIX METALIOB. 3aBUCUMOCTb CONPOTHBIICHUS METALUIOB OT TEMIIEPaTypHl.
CBepXITpOBOIUMOCTb.

DNEeKTpUYECKUNA TOK B BaKkyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonmynpoBonuuku. CoOCTBEHHass W MpUMECHas MPOBOJAUMOCTb MOJYNpPOoBOAHUKOB. (CBoOMCTBa pP—N-mepexoja.
[TonynpoBOIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B PACTBOPAX U PACILIABAX AJIEKTPOIUTOB. DIIEKTPOIUTHYECKAS AUCCOLUALINS. DIIEKTPOIH3.

DIIEKTPUYECKHUN TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [1ma3ma.

TexHuueckue yCTpOWCTBA W TNPAKTUUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETP, PEOCTAT, HMCTOYHUKU TOKa,
AJIEKTPOHArpeBaTENbHbIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBINH AHO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, TOJTYIPOBOJHUKOBBIN JHO/, FaJbBaHUKA.

Jlemoncmpayuu

W3mepenne CUiTbl TOKAa U HANIPSYKEHUS.

3aBUCUMOCTh CONPOTUBIICHHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOIIAAM IIONEPEYHOIO CEYECHHS U
Marepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe >SIEKTPOABMKYIIEH CHibl. KOpOTKOE 3aMblKaHHWE TajibBaHWYECKOIO 3JIEMEHTa M OLICHKa
BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTh CONPOTHUBIICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSISE TPOBOJAMMOCTD AUO/A.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yyeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 3eKTpOABMXKYLIEN CHUIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.

Hab6nronenue amektponmsa.

MexnpeaMeTHble CBS3H

Nzyuenue kypca ¢pusnku 6a3oBoro ypoBHs B 10 kjacce OCyIIECTBISETCS ¢ YUETOM COJEPIKATEIbHBIX MEXKIIPEAMETHBIX
CBsI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

MeoicnpeOomemnuvle noHamusi, CBA3aHHBIE C W3YYEHHEM METOJOB HAy4YHOrO IIO3HAHUS: SIBIEHUE, HAy4HbIH (QaxT,
runoTe3a, Gpu3nyecKkas BeIMUnHa, 3aKOH, Teopusl, HaOJII0eHHUE, SKCIIEPUMEHT, MOJIETMPOBAHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHUe CUCTEMbl YpaBHEHUH, JIMHEWHas QyHKUMs, nmapadoia, runepOona, ux rpaduku U CBOMCTBA,
TPUTOHOMETpUUECKHE (YHKLIMU: CHUHYC, KOCHHYC, TaHI'€HC, KOTaHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonocusa: mexaHnueckoe ABWKEHHE B KUBOU npupoje, nud@ys3usi, ocMOC, TEIMJIOOOMEH KUBBIX OPraHU3MOB (BHJIbI
TEIJIoNepeIaun, TEMJIOBOE PABHOBECHE), DJIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJb BELIECTBA, MOJISIpHAs Macca, TEeIUIOBbIE
CBOMCTBa TBEPABIX TEJ, >KUIKOCTEH W Ta30B, DJEKTPUUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTHYECKAs JUCCOLMALIMS,
raJlbBaHUKA.

l'eocpagpusa: BnaxxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE NBHKEHUN C HCIOIH30BAHHMEM MEXAHHU3MOB, YUYET TPEHHS B TEXHHUKE, MOJUINITHHUKH,
MCIIOJIb30BAaHUE 3aKOHA COXPAHEHMsI UMITYJIbCA B TEXHHUKE (paKeTa, BOJXOMET U JAPYTHE), ABUTATENIb BHYTPEHHETO CrOpaHus,
napoBasi TypOrHa, OBITOBOM XOJOJMIBHUK, KOHIUIMOHEP, TEXHOJIOTHH TOJYyUYEHUSI COBPEMEHHBIX MaTepHalioB, B TOM YHCIIe
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHUE JIEKTPONPUOOPOB, KCEPOKC, CTPYHUHBII
MPUHTED, FIEKTPOHATPEBATENbHbIE PUOOPDI, IEKTPOOCBETUTENbHbIE TPUOOPHI, rajbBaHUKA.

11 KITACC
Paznen 4. DjeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKYUSA

[TocTostHHbIe MarHUTHl. B3anMopeiicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe moJie. BeKTop MarHMTHOW WHIYKIUU.
[IpuHMn cynepno3uiMyu MarHUTHBIX Nosied. JIuHuu MarHuTHOM mMHAYKIuU. KapThHa nuHMiA MarHUTHOW MHAYKIIUHU TOJIS
MOCTOSIHHBIX MarHuTOB.



MarauTHoOe noJie MpOBOJHKKA C TOKOM. KapThHa TMHUN HHAYKIUA MATHUTHOTO TOJIS JNIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJIHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoaeiicTBue NpoOBOJHUKOB ¢ TOKOM.

Cuna Amrnepa, e€ MOyJIb U HaIlpaBJICHHE.

Cuna JlopeHua, e€ MOyJIb U HanpaBiieHHE. J[BI>KEHHE 3apsSHKEHHOM YacTULIBI B OJJHOPOAHOM MarHUTHOM noJje. Padora
cuibl Jlopenna.

SIBneHHE 3IIEKTPOMArHUTHON MHAYKIHMH. [I0TOK BEeKTOpa MarHUTHOW MHAYKUHUH. DIEKTPOABUKYIIAsl CHJIa WHAYKIUU.
3aKOH 31EKTPOMarHuTHOM MHIyKIuu Papanes.

BuxpeBoe 3ieKkTpuyuecKoe Moje. DIEKTPOABUKYIIAS CHIIA UHAYKIUH B MPOBOJHUKE, ABMKYIIEMCSA MOCTYNATEIbHO B
OJHOPOJHOM MAarHUTHOM IIOJI€.

[Ipasuo Jlenua.

NHayKTUBHOCTD. SIBIIEHHE CAMOMHAYKIHUH. DIEKTPOABUKYIIAS CUIa CAMOMHYKIIVH.

DHeprusi MarHUTHOTO TOJIS1 KATYILIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuuecKkne yCTpOHMCTBA U MPAKTUYECKOE MPUMEHEHUE: TTOCTOSHHBIE MArHUTBI, JJIEKTPOMATHUTHI, SJIEKTPOABUTATEIb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUILl, HHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TTOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO TMOJIS.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTb JICKTPOJABUKYILEH CHIIBI MHIYKIIMU OT CKOPOCTHA U3MEHEHHSI MArHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIUU.

Yuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

Hccnenoanue aeiCTBUS NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.



Uccnenosanue sSiBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.
Paspnen 5. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmHble KO1€0AHUA

Konebarenbnas cucrema. CBoOOgHBIE MexaHWdeckue koiebanusa. ['apmonmdeckue konebanusa. [lepuon, uacrora,
amMIuTyna u ¢asa konedanuid. [IpykxuHHBIA MasTHUK. MaTeMaTHdeCKuil MasTHUK. Y paBHEHUE TAPMOHUYECKUX KOJICOaHUH.
[IpeBparienue sHepruu MpyU rapMOHUYECKUX KOJICOAHMSIX.

Koneb6arenbupiii koHTYp. CBOOOIHBIE 53JIEKTPOMAarHUTHBIE KOJEOAHWS B HACATLHOM KOJI€OAaTeThbHOM KOHTYpE.
AHanorus MexJ1y MEXaHUYECKUMH U DJIEKTPOMArHUTHBIMU KoJiebaHnusimu. @opmyia TomcoHa. 3aKOH COXpaHEHHUS SHEPTHUH B
UJIeaTbHOM KOJIEOATEIbHOM KOHTYDE.

[IpeacraBnenue o 3aryxarouux kosneOaHusx. BuiHyXIeHHbIE MexaHHueckue KojeOaHus. Pe3onanc. BeiHykIeHHbIE
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

[Tepemennslil Tok. CHHYCOUIaNIbHBIN TEPEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U ICHCTBYIOIIEE
3HAQYEHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpancpopmarop. IlpousBonacTBo, nepegadya U MOTPEOJICHUE SIEKTPUUYECKOM SHEPTUH. DKOJOTUYECKHUE PUCKH TPH
MIPOU3BOJICTBE AMEKTpoIHEprun. KynbTypa ncnoap30BaHus SJIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HMU.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: AJICKTPUUYECKU 3BOHOK, I€HEepaTrop IMEePEeMEHHOTO TOKa,
JIMHHHM DJIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoaeOaTebHOM CHCTEMBI (TIPYKUHHBIN I MaTEeMaTUYECKU MAasITHUK).

Hab6nronenue 3aTtyxarommx KojaeOaHmii.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcnutorpaMMbl (3aBHCUMOCTH CUJTBI TOKA U HATIPSIKEHUST OT BPEMEHH ) JUTsI JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc npu nociaeaoBaTEIbHOM COEUHEHUH PE3UCTOPA, KATYIIKA UHIYKTUBHOCTH U KOHIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

WccnepoBanue 3aBUCUMOCTH TIEPHO/IA MaJIbIX KOJI€OAHUM Ipy3a Ha HUTHU OT JIJIMHBI HUTU U MAcChl rpy3a.

HccnenoBanne neEpeMEHHOro TOKa B LIEMH U3 MTOCIEA0BATEIBHO COEIMHEHHBIX KOHACHCATOPA, KaTYIIKHA U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnuueckue BOJIHBI, ycioBHA pacnpocTpaneHus. Ilepumon. CKOpocTh pacnpOCTpaHEHHs] W JJIMHA BOJIHBIL.
[Tonepeunblie ¥ npoAoabHbIE BOJHBL. MHTepdepeHunsa n qudpakiuns MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTpPOMAarHUTHBIE BOJIHBIL. Y CIIOBHS U3JIy4YEHUs 3JI€KTPOMArHUTHBIX BOJIH. B3aumuas opueHnranus Bekropos E, B, V B
AIIEKTPOMArHUTHOM BosHEe. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHHE, MPETOMIICHHE, MOJspu3anus, audpakxiius,
uHTeppepenius. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpOMarHUTHBIX BOJH. [I[puMeHeHe 2JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI pauOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEIbl.

TexHuyeckre yCTporcTBa U MPAKTUIECKOE IPUMEHEHUE: MY3bIKaJIbHBIE MHCTPYMEHTHI, YIITPa3ByKOBAsl AUArHOCTHKA B
TEXHHUKE U METUIIMHE, pajap, paAuonpuEMHIUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpoOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6momieecs Teso Kak UICTOYHUK 3BYKa.

HabGnronenue orpakeHus: M IpeOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepennn u qudppakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmoienue cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTYAON U YaCTOTOM KOJICOaHUH.

HccnenoBanne CBOWCTB 3JIEKTPOMArHMTHBIX BOJIH: OTpaKeHHE, TMpeJOMJICHHME, TMoJisipu3anus, Audpakuus,
uHTephEpeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonuHeHOE pacnpocTpaHeHHWE CBEeTa B OJHOpOoAHOM cpene. JIyu cera. ToueuHslii
VCTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n3006pakeHuil B IIIOCKOM 3€pKaie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIIEHUSI CBeTa. AOCOJIOTHBIA TMOKa3zaTelb mnpenomieHus. [lonHoe BHyTpeHHee
oTpakeHue. [IpenenbHblil yro nojJHOro BHYTPEHHETO OTPAKEHHUS.

Hucniepcust cBera. CiioXHBIN cocTaB 0eoro ceera. LIger.



CoOwuparomiyie U pacceuBaronue JUH3bl. ToHKas guH3a. DOKYCHOE pACCTOSIHUE WM ONTUYECKas CUJia TOHKOW JIMH3BI.
[TocTpoenre M300pakeHWI B COOMPAIONIUX M PACCEHMBAIOMINX JUH3aX. DopMysia TOHKOW JMH3BI. YBEIMUYEHUE, JaBAEMOC
JIMH30M.

[Ipenensl MNPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BomnoBass onrtuka. WHTepdepenius cBeta. KorepeHTHbIE HCTOYHWKH. YCJIOBHUS HAOMIOAEHUS MaKCUMyMOB U
MUHHUMYMOB B UHTE€P(HEPEHIITMOHHON KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaknuonHas pemérka. YcloBue HaOMIOACHUS TJIABHBIX MAaKCHUMyMOB TMpU TaJCHUU
MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpoMCTBA M TMPAKTUYECKOE IMPUMEHEHME: OYKH, Jyma, (oToammapar, MPOEKIIMOHHBINA armmapar,
MHUKPOCKOII, TEJIECKOTI, BOJJOKOHHAS ONTHUKA, TUPPAKITUOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeHOe pacnpocTpaHeHue, OTpaKeHre U MpejomiieHre cBeta. OnTUYecKkue npudophI.

[TosmHOE BHYTpEHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOMCTB N300paKEHU B JIMH3AX.

Mopenn MUKpOCKOTa, TEJIECKOIA.

Habmronenue natepdepeHunn crera.

Habnronenue nudpakiyum ceera.

Habmronenune nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyyenue cekTpa ¢ MOMOIIBIO JUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3Mepenue nokazaresns npeoMIeHus CTeKIa.

HccnenoBanue CBOMCTB N300paykKeHUH B JTMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIENUAIBbHON TEOPHH OTHOCUTEIBLHOCTH

I'pannupl TPUMEHMMOCTH  KJIIACCMYECKOM MeXaHUKH. llocTymarsl cnenuanbHOM TEOPUHM  OTHOCUTEIIBHOCTH:

MHBApUAHTHOCTb MOAYJISI CKOPOCTH CBETA B BAKYYyME, IPUHIHUIT OTHOCUTEIBHOCTU DUHIITENHA.



OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHHU U COKPAILICHUE JIJIUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl ¢ SHEPTUEN U UMITYILCOM PEISITABUCTCKON YaCTHUIIbI. DHEPTHUs MOKOS.
Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. ®opmyna [lnanka cBs3u 3Hepruu GOTOHA € €ro YaCTOTON. DHEPTUS U UMITYJIhC (POTOHA.

Otkpeite u uccnenoBanue Gpotodddexra. Onbitel A. I'. CtoneroBa. 3akonsl hoTodPdekra. YpaBHeHue DHIITEHHA
st ororddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue ceera. OnbiTol I1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpoicTBa U MpakTHUECKOE MpUMEHEHUe: (POTodIeMeHT, (POTOIaTUUK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHETro (poToaddekra.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopna mo paccesnuto o -yactuil. [lnmanerapnas moxenb atoma. [loctynats
bopa. U3nydyenune u normnomenre GOTOHOB MpHU MEPEXOEC aToMa ¢ OJHOTO YPOBHS DHEPTHUU HA APYrou. Bujsl crekTpos.
CnexkTp ypoBHEH SHEPTUH aTOMa BOJAOPO/A.

BosiHoBbIE cBOMICcTBA yacTull. BosHb! ne bpoiutst. KopnyckynsipHO-BOJIHOBOU Tyaau3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUYCHHE.

TexHuyeckre yCTpPOMCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIM aHanu3 (CHEKTPOCKOM), Jia3ep, KBAHTOBBII
KOMIIBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue nuHeWyaThIX CIEKTPOB U3ITYyUEHHUS.

Jlazep.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Hab6nronenue muHEYaToro CriekTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTHI, J0Ka3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTkpeiTHe paanoakTuBHOCTH. OmbiThl Pesepdopaa mo
OTpEACNEHUIO COCTaBa paJHOaKTUBHOrO wu3nmyudeHusi. CBoiictBa anbda-, Oera-, ramma-uzinydeHus. BrusHue
PaaOaKTUBHOCTY HA KUBBIE OPTAHU3MBI.

OTtkpbiTHE TpoTOHA U HeilTpoHa. HyknonHas Mozaens sanapa I'eiizenOepra—lMBanenko. 3apsn sapa. MaccoBoe 4ducio
sapa. U30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIM U TO3UTPOHHBIN OeTa-pacnaj. 'amma-u3nydeHue. 3aKOH paliOaKTUBHOTO pacrnaa.

DOHeprus cBA3M HYKJIOHOB B sifpe. SnepHble cuibl. JlepekT Macchl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sIEp.

SAnepusrit peaktop. TepmosinepHsiii cunte3. [IpodieMbl 1 MEPCIEKTUBEI SACPHON IHEPTETUKUA. DKOJIOTHUECKUE aCTICKThI
AIEPHON SHEPIETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOJIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.

@yH1aMEeHTaJIbHbIE B3aUMOJIeHCTBUS. ENUHCTBO (pu3nuecKoil KapTUHBI MUpA.

TexHuyeckre yCTpoMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: NO3UMETP, Kamepa BHUIIbCOHA, ANEpHBIA PEAKTOp, aTOMHAas
oomoOa.

Jlemoncmpayuu

CUéTurK MOHU3UPYIOIINX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

UccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM GoTorpadusim).
Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKHN

Orarnbl pa3BUTHA aCTPOHOMHUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMUM.

Bun 3Bé3nnoro He6a. Co3Be3aus, spkue 3BE3/1bl, JIaHEThI, X BUAUMOE JIBH)KCHHUE.

ConHeuHas cucrema.

Connue. ConHewyHass akTWUBHOCTh. Mctounuk sHeprun ConHua u 3BE34. 3BE3AbL, UX OCHOBHBIE XapaKTEPHUCTHKH.
JlnarpamMmmMa «CHEKTPaJIbHbIA KJIACC — CBETUMOCTBY». 3BE3[bl T[JABHOW MOCIEAOBATEIbHOCTU. 3aBUCHUMOCTh «Macca —



CBETUMOCTB» JJIsl 3BE3] TJIABHOW IOCIIENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHBIE MPECTaBICHUS O
MIPOUCXOKICHUH U 3BoJIIOIMU CoJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Muieunsiit [Iyts — nHama 'anaktuka. [lonoxenue u npuxxenue Counnia B ["anaktuke. Tunbl ranaktuk. Paguoranaktuku
1 KBa3apbl. YEpHBIE OBIPHI B AIpax TAIAKTUK.

Bcenennas. Pacmmpenne Beenennoid. 3akoH Xa00ia. Pazoeranue ranaktuk. Teopus bonbiioro B3peiBa. PenukroBoe
U3JIy4YCHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepewénnbie npo6iieMbl aCTPOHOMUH.

Vyenuueckue nabnooenus

HabutoieHust HeBOOPYKEHHBIM IJ1a30M C UCTHOJIb30BAaHUEM KOMITbIOTEPHBIX MPUIIOKEHUH JJIs1 ONIPEACIICHUS TIOJI0KEHUS
HEOECHBIX 00BEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIE C03Be3/1usl CeBEpHOTO MONyIIApUs U SIPKHUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, minanet, Mnegnoro [lyru.

Oo0o0maromiee MOBTOPEHUE

Ponb ¢u3uku m acTpOHOMHUHM B 3KOHOMUYECKOM, TEXHOJIOTMYECKOW, COLMAIbHON M 3TUYECKON cepax NeaTebHOCTH
YeJI0BEeKa, POJb U MECTO (PU3MKU M ACTPOHOMHHM B COBPEMEHHON HAay4YHOW KapTHHE MUpA, posib (PU3HMYECKON TEOpUHU B
(GbopMHpPOBaHUM TPEACTABICHUA O (HUIUYECKON KapTHUHE MHUpa, MECTO (U3MUECKOW KApTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUNA O IPUPOIE.

MexnpeamMeTHbie CBA3H

Nzydenue kypca ¢pusnku 6a3oBoro ypoBHs B 11 kiacce ocymecTBiIsIeTCsl ¢ yU€TOM COAECPKATEIbHBIX MEKITPEIMETHBIX
CBsI3€H ¢ KypcamMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nouamusi, CBA3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO TIO3HAHUS: SIBJIEHHE, HAy4HbIM (QaxT,
runotesa, Gpuznyeckas BeJIMUnHa, 3aKOH, Teopusi, HAOII0ACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbl YPaBHEHHM, TPUTOHOMETpUYECKHE (DYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOCKIMM HA OCH KOOPIMHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIMHA, MPU3HAKK NMOJIO00US TPEYroJIbHUKOB, OMpEeiIeHUE IUIOUIaan IUIOCKUX (GUryp u
o0BbEMa Te.

buonocusa: snextpuyeckue SIBICHHUS B JKUBOW MpUpOjE, KoJieOaTeIbHbIE IBMXKCHHS B JKMBOM MPUPOJE, ONTUYECKUE
SBJIEHUS B JKMBOU NPUPOJE, AEUCTBUE padalli Ha )KUBBIE OPTaHU3MBI.



Xumusa: CTpoeHHUE aTOMOB U MOJEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPABIX Tell, MEXaHU3Mbl OO0pa30BaHUs
KPUCTAJUINYECKOUN PEIIETKH, CIEKTPAJIBHBIA aHAIINS.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MIIH, 3aJIEKU MAarHUTHBIX pyl, (OTOChEMKA 36MHOW MOBEPXHOCTH, MpeICKa3aHUe
3EMJICTPSICEHUM.

Texnonoeus: TAHUM JIEKTPONEPENAY, TEHEPATOP NEPEMEHHOIO TOKA, MIEKTPOABUTATENb, HHAYKIIMOHHAS NI€Yb, paaap,
paauoNpUEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBYU-mneub, MpPOEKIMOHHBIN arapaT, BOJIOKOHHAs ONTHKA, COJIHEYHAs
Oatapes.

IJTIAHUPYEMBIE PE3YJIBTATDBI

OcBoenue ydyebHoro mpenmera «Pusnka» Ha ypoBHE CpelHero ooOuiero odpazoBanus (06a30BbIM YpOBEHB) TOJKHO
o0ecreyuTh JOCTUKEHNE CISAYIONIUX JIMYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.
JINYHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro mpenMera «DPu3nKay TOJDKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH
0o0yyarommxcsi PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHX YOEXIECHHUM, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSAM POCCUHCKOTO
oOIIeCTBa, pacIIUPEHUE KU3HEHHOTO OMNbITa W OMNbITA ACSITEIBHOCTH B IMPOLECCE peaM3allii OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLMK OOYYaroIIErocsi Kak aKTMBHOIO M OTBETCTBEHHOI'O YJIEHA POCCHUHCKOIO
00I111eCTBa;

MPUHSATHE TPATUIIUOHHBIX 00IIEYEITOBEUESCKIX TYMAHUCTUUYECKUX U IEMOKPATUICCKUX IICHHOCTEIH;

TOTOBHOCThH BECTH COBMECTHYIO JIEITEIbHOCTh B MHTEpECaX TPa)KTaHCKOTO OOIIEeCTBa, y4aCTBOBATh B CAMOYITPABICHUH
B 00pa30BaTeIbHON OpraHU3AIINH;

yYMEHHE B3aUMOJICHCTBOBATH C COITMATbHBIMU MHCTUTYTAMH B COOTBETCTBUM C UX (PYHKITUSMU U Ha3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOW ESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM POCCHUICKUX YUEHBIX B 00JaCTH (PU3UKH U
TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:



c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHIECKOTO TIOBEICHNS;

CIIOCOOHOCTH OIICHUBATH CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH, B TOM YHCJIE€ B ACSTEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsi 3CTETUKY HayYHOTO TBOPYECTBA, MIPUCYIIETO (PU3NUECKOMN HAyKe;

5) Tpy10BOT0 BOCTIMTAHHUSI:

HUHTEpeC K pa3InyHbIM cepam mpodhecCHOHAIBHONU JESITEIBHOCTH, B TOM YHCIIE CBA3aHHBIM C (DM3UKOW M TEXHUKOM,
YMEHHE COBEPIIAaTh OCO3HAHHBIN BBHIOOp OyayIel mpodhecCuu U peain30BbIBATh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBL;

TOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHMIO M CAaMOOOPA30BaHMIO B 001aCTH (DU3UKH Ha TIPOTSHKEHUU BCEH J)KU3HH,

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTHUCCKOU KYJIBTYPhI, OCO3HAHHUE TJI00ATBLHOTO XapaKTepa dKOJOTHIESCKUX TTPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JACHUCTBUU B OKPYXKAIOUIECH CpPEle HA OCHOBE 3HAHMWS €€ YCTOMYMBOIO pa3BUTHS
YeJI0BEUECTBA;

paciIMpeHre OMbITa ASSTEIbHOCTH SKOJOTHUECKON HAMPABICHHOCTH HAa OCHOBE UMEIOIIMXCSI 3HAHUM 10 PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUYECKON HAYKH;

OCO3HAHME IIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH B TpoIlecce U3ydeHUs (PU3UKHU OCYIIECTBISATH MPOCKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh HHANBUIYAJIbHO U B TPYIIIE.
METAIPEAMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
ba3oBble Jiornuyeckue AeMCTBUA:

CaMOCTOSTENIbHO (POPMYITUPOBATH U aKTYaJTU3UPOBATH MPOOJIEMyY, paccCMaTpUBaTh €€ BCECTOPOHHE;

ONPEAEATh LEIU AeATeIbHOCTH, 3aJIaBaTh MapaMeTphbl U KPUTEPUHU UX JOCTHXKECHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHNS B paCCMaTPUBAEMBIX (PU3HUCCKUX SBIICHHSX;

pa3pabarpiBaTh IUIAH peEIIeHUs TpoOJieMbl C Y4ETOM aHalIM3a WMEIONIUMXCS MaTepHaIbHBIX W HEMaTepUaJIbHBIX
pecypcoB;

BHOCUTH KOPPEKTHUBBI B JI€STEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKHU TMOCIIEICTBUM
JeATEIILHOCTH,



KOOPJMHUPOBATH U BBIIIOJHATH pA0OTY B YCIOBHUSIX PEALHOTO, BUPTYATbHOTO 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOIIEM.
Ba3oBble nuccienoBaTebcKue AeiiCTBHUSL:

BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHATUSAMH U METOIaMU (PU3NIECKOIN HAYKH;

BJIa/ICTh HABBIKAMH Y4€OHO-UCCIIEIOBATEIBCKON M MPOEKTHOM NEATEIHHOCTH B 00JAacTU (PU3UKU, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIIeHUs 3a/1a4 (PU3MUECKOro COACpKaHUS, TPUMEHEHUIO PAa3INYHbIX
METO0B NIO3HAHUS;

BJIAJICTh BUIAMU JESITEIBHOCTH 110 MOJIYYSHHUIO HOBOTO 3HAHMSI, €M0 MHTEPIIPETAIUH, TPEOOPa30BaHHUIO ¥ IPUMEHEHUIO
B PA3JIMYHBIX Y4EOHBIX CUTYallUsAX, B TOM YHCJIE MIPHU CO3/IaHUM YIEOHBIX TPOEKTOB B 007aCcTH (PU3UKH;

BBISIBIISITh [IPHYUHHO-CIICJICTBEHHBIC CBSI3M U aKTyallM3UPOBaTh 3aJady, BBIIBUTATh TUIIOTE3y €€ pelieHHs, HaXOIUTh
apryMEHTHI JUIsl TOKa3aTeIbCTBAa CBOMX YTBEPKACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHATM3UPOBATh TOJyYEHHBIE B XOJI€ PEIICHUS 3aJaydl pe3yJIbTaThl, KPUTHUYECKH OLEHHBATh WX JOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX yCIIOBHSIX;

CTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIC 3a/J1a4Ml B OOpPa30BaTEILHOW NEATEIIEHOCTH, B TOM YHUCIE NMPH U3yYCHUH
busuKy;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATH MPHUOOPETEHHBIN OTIBIT;

YMETh NIEPEHOCUTH 3HAHUS TI0 (PU3HKE B IPAKTUIECCKYIO 001aCTh )KU3HECITCIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIC UCH, TIPEJIaraTh OPUTHHAIBHBIC TIOAXO0/IBI U PEIICHUS;

CTaBHUTb POOJIEMBI U 33]]a4H, TOYCKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undgopmanmeii:

BIaJCTh HABBIKAMH TIOJMY4YCHHUS WHPOPMAIUU (PHU3MUECKOTO COJEPKaHWsI W3 WCTOYHHKOB pa3HBIX THIIOB,
CaMOCTOSITEIIFHO OCYIIECTBIISITh MOWCK, aHAIM3, CHUCTEMATHU3ALMUI0 W HHTEPIPETANI0 WHPOPMAIMKA PAa3TUYHBIX BUIOB U
dhopmM mpeacTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAITUH;

UCIIONBb30BaTh CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHMH B pEIIEHWH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX M OPIraHU3alMOHHBIX 3a/1ady C CcOOJrofeHneM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHns, IPAaBOBBIX U 3THYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30MacHOCTH;



CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJAEPKaHUS B pa3NUYHbIX (hopMarax ¢ yuéToM Ha3Ha4YeHHs WH(OpMAIMU U 1IeTIeBO
ayJIMTOPUH, BBIOMpast ONTUMAIBbHYIO (OPMY MPEICTABICHUS U BU3yaTU3allUu.
KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE Yy4eOHbIe JeHCTBUS:

OCYIIECTBIISAITH OOIICHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOU IS TEINBHOCTH;

pacrno3HaBaTh MPEANOCHUTKYA KOHGIUKTHBIX CUTYaIlMi U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO HU3JIaraTh CBOIO TOUKY 3PEHMS C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MOHUMAaTh ¥ UCTOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U UHIMBU Ty aIbHOU paboTHI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JAECUCTBUN C YYETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH KaXK/I0TO 4djieHa
KOJIJIEKTHBA;

OPUHUMATh L€ COBMECTHOM JESITEIBHOCTH, OPraHU30BbIBaTH U KOOPAMHUPOBATH JIEUCTBUSA IO €€ JOCTHKEHUIO:
COCTaBJIAITh IUIAH JEHCTBUM, pacnpelensiTb pojid ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYKIaTh pPE3yibTaTbl COBMECTHOM
paboTHI;

OLICHMBATh KAauy€CTBO CBOEr0 BKJIaJa M KaXJIOro yYaCTHMKAa KOMAaHIbl B OOHIMI pe3ysbTaT Mo pa3padOTaHHBIM
KPUTEPUSIM;

MpeaJiaraTh HOBbIE TPOEKTHI, OLIEHUBATH UJEU C MO3UIMH HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJISITh TO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B pA3JIMYHBIX CHUTYyalUsX, MPOSIBISATH TBOPUYECTBO H
BOOOpaxxeHue, ObITh MHULIMATUBHBIM.

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBJIATh IM03HABATEIbHYIO JIEATEIbHOCTh B 00JacTH (U3UKH M aCTPOHOMHH, BBISBISATH
Mpo0JIEMBbI, CTAaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEHICHUS PACUETHBIX M KAUYECTBEHHBIX 3aJady, IJIAH BBINOJHEHUS MPAKTUYECKOU
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEAIOYTEHHI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHUI;

Jie1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PEILICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (OPMUPOBAHUIO U TMPOSIBICHUIO 3PYyIULIMH B 00dacTH (U3HKHK, IOCTOSHHO TIOBBIIATH CBOWU
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.



CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:

JaBaTh OIIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTH, OLICHHMBAaTh COOTBETCTBHE pE3YJbTAaTOB
LEIISIM;

BJIa/I€Th HABBIKAMU MO3HABATENIbHOM pe(hIeKCHU KaK OCO3HAHMSI COBEPILIAEMbIX ACHCTBUIA U MBICITUTEIIbHBIX MPOIECCOB,
WX PE3YJIbTaTOB U OCHOBAHMUIA;

UCIOJIb30BaTh NPUEMBI peIEeKCUU JIJIsl OLEHKU CUTYallld, BEIOOpa BEPHOTO PELLICHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS 10 UX CHUKECHHIO;

NPUHUMATh MOTUBBI M apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB IESITEIbHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB IESITEIbHOCTH;

OpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLUIUOKH.

B npouecce noctumkeHust TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMBbI MO (PU3MKE IJI YPOBHS CPEHEro OOIIEro
o0pa3oBaHus y 00y4arolIMXcsi COBEPLIEHCTBYETCS YMOLIMOHATIbHBIN MHTEIJIEKT, IPEANoiaralomuii cpopMupoOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CHOCOOHOCTh IMOHMMATh CBOE HMOILMOHAIBHOE COCTOSHUE, BHUAETh HAIpPaBICHUS
Pa3BUTHS COOCTBEHHOM AMOLIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHUSI, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IIPUHAMATh OTBETCTBEHHOCTh 3a CBOE ITOBEIICHHE,
CIIOCOOHOCTH aIalITUPOBATHCS K SMOLMOHAIIBHBIM U3MEHEHUSIM U TIPOSBIISITH TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKJIIOYAIOUIEH CTPEMIJICHHE K JOCTHMKEHHUIO LIeJId M yCleXy, ONTUMHU3M, WHUIMATUBHOCTD,
YMEHUE JIEUCTBOBATh UCXO/ISl U3 CBOMX BO3MOMXKHOCTEM;

SMIATHM, BKJIIOYAIOLIEH CHOCOOHOCTh IOHUMAaTh 5SMOIMOHAIBHOE COCTOSIHUE JAPYTUX, YYUTHIBATh €ro IpHu
OCYIIECTBJICHUH OOILIEHHUS, CHOCOOHOCTh K COYYBCTBHIO M COMEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTpAaMBaTh OTHOIICHUS C JIPYTHMMH JIIOJbMH, 3a00THUTHCA,
NPOSIBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHI.
HNPEAMETHBIE PE3YJIBTATHI

K xoniry o6yuyenust B 10 kjacce npeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH
y 00y4aromuxcst yMeHU:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MECTO (PU3MKU B (POPMUPOBAHMM COBPEMEHHOM HAy4YyHON KapTHHBI MUpa, B
Pa3BUTHUH COBPEMEHHOM TEXHUKH U TEXHOJOTHM, B IPAKTUUYECKOMN JAESITEIbHOCTH JIOJIEH;



YUUTHIBATh TPAHUIIBI IPUMEHEHHS M3YUYCHHBIX (PU3MUECKHX MOJIENe: MaTepuaibHas TOYKa, MHEpIUalIbHAs CUCTEMa
oTcuéra, aOCOJIOTHO TBEPAOE TENO, WICATbHBIM ra3, MOJEIU CTPOEHUS Ta30B, XKUAKOCTEH M TBEPABIX TEN, TOYECUYHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelieHnr GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IIPOIECChl) U OOBICHATH MX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHHM CTPOCHMS BEIIECTBA M 3JEKTPOJAMHAMHUKUA: PABHOMEPHOE W PABHOYCKOPEHHOE MNPSIMOJUHEHHOE
JABUKEHHE, CBOOOHOE NaJIeHUE Tell, ABM)KEHHE MO0 OKPYKHOCTH, MHEPLUs, B3auMoAeicTBue tei, 1ud¢y3us, OpoyHOBCKOE
JABUKEHHUE, CTPOEHHUE >KUJIKOCTEH U TBEPIBIX TeJl, U3MEHEHHE O00bEMa Tel NpU HarpeBaHUU (OXJIAXKIEHUH), TEIIOBOE
paBHOBECHE, UCIIAPEHNE, KOHICHC AN, IUIaBICHUE, KPUCTAJUIM3ALUsl, KUIIEHUE, BIIa)KHOCTh BO3/yXa, [TOBBIIICHUE JaBICHUS
ra3a IpHv €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSA3b MEXK/Y IMapaMeTpaMU COCTOSIHMS ra3a B M30IPOLECCaX, MIEKTPU3aLUs
T€JI, B3aUMOJEHCTBHE 3apsI0B;

OIUCHIBATh MEXaHNYECKOE JBUKEHHE, CIOJIb3YS (PU3MUECKUE BETMUUHbBI: KOOPAUHATA, Iy Th, IEPEMELIEHUE, CKOPOCTb,
YCKOpEHHue, Macca Tela, Cujla, UMIYJIbC Tejla, KMHETHYeCKas 3Heprus, MOTeHLMaJbHAas >HEpPrus, MexXxaHudeckas paloTa,
MEXaHUYeCKas MOIIHOCTh; MpPU ONHCAHUM MPABUIBHO TPAKTOBATh (PU3WYECKUM CMBICI HCIHOJb3YEMbIX BEJIWYUH, HUX
0003HAaYEHUS U €AUHUIBI, HAXOIUTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUUUHY C APYTUMHU BEIUUYUHAMY;

OMKCHIBATh U3YUYEHHBIE TEIUIOBBIE CBOMCTBA TE€J W TEIUIOBBIE SIBJICHUS, UCMOJb3Ys (PU3HUECKUE BEJIMUYMHBL: JaBICHHUE
ra3za, TeMIeparypa, CpeIHsAs KHUHETHYECKash dHEpPrusi XaOTHYECKOrO IBHXKEHUS MOJIEKYJ, CpEAHEKBaJpaTU4Has CKOPOCTb
MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSA HHEprus, pabora ra3a, KO3(PQPUUMEHT MOJE3HOro ACHCTBUS TEIIOBOIO
JBUTATEINsI; MPU OMNHCAHUM MPABWIBHO TPAKTOBaTh (PM3MUECKUI CMBICI HCIOJb3YEMbIX BEJIMYMH, UX OOO3HAUYECHHS H
€IMHULIbI, HAXOUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUNHAM;

ONKCHIBATh W3YYEHHBIE JJIEKTPUUYECKHE CBOKCTBA BELIECTBA M AJIEKTPUYECKHUE SBJICHHS (IIPOLECCHI), HCIOJIB3YS
¢u3nyecKue BETUYMHBL: JJIEKTPUUYECKUI 3apsijl, DSJIEKTPUUYECKOE TI0Jie, HANpsHKEHHOCTh IOJIA, MOTEHLHMaJ, Pa3HOCTb
MOTEHLMAJIOB; MPU OMHUCAHUU TPABUIBHO TPAKTOBaTh (DU3MUECKUN CMBICT HCIOJB3YEMBIX BEJIMYMH, UX OOO3HAYCHUS U
€/IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NUYECKYIO BEIMYUHY C IPYTUMHU BEIUNYMHAMY;

aHAJIM3UPOBATh (PU3NYECKUE MPOLECCH U SBJICHUS, UCTOJb3Ys (GU3MUECKUE 3aKOHBI M MPUHIUIBL 3aKOH BCEMHUPHOTO
tarotenus, |, |1 u 111 3akonsl HpioTOHA, 3aKOH COXpaHEHHSI MEXaHHUYECKON SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, PUHIINIL
CYNEpIIO3ULIMA CHWJI, TPUHLHUII PABHOINPABUS HWHEPLUMUAIBHBIX CHUCTEM OTCUETa, MOJEKYJSIPHO-KUHETUYECKYI0 TEOPHIO
CTPOEHHS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEHEN KMHETHUECKOW SHEPTUH TEMIOBOTO JBUXKEHUS MOJIEKYJ C a0COJIIOTHOM
TEMIIepaTypol, MepBbI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsna, 3akoH Kysona, mpu 3Tom



pa3ianyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKO€ BBIPAXKEHHWE U YCJIOBUs (TpaHMIBI, 00JIacTH)
MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE NPHUHILMIBI JCHCTBUS MAIllMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; Pa3iIUyYaTh YCIOBUS HX
0€301MacHOT0 MCIIOIb30BAHMS B IOBCEAHEBHOM KU3HHU;

BBIIIOJIHATh 3KCIEPUMEHTHI 10 HCCIEAOBAHMIO (DU3MYECKUX SIBJIEHUN W IPOLECCOB C HCIOIB30BAHUEM IMPSMBIX U
KOCBEHHBIX H3MEpPEHHH, mpu 3TOM (QOpMYJIUpPOBaTh MpoOieMy/3aJady W TUIOTE3y y4eOHOro 3KCIEepUMEHTa, cOOMpaTh
YCTaHOBKY M3 IPEJI0KEHHOI0 000py10BaHus, IPOBOJIUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISATh MPSAMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEJIMYMH, NPU 3TOM BBIOMpATh ONTHUMAJIbHBIM CIOCOO
WU3MEPEHHUSI U UCII0JIb30BaTh U3BECTHBIE METO/IBI OLIEHKH ITOIPEIIHOCTEN N3MEPEHUM;

UCCIIEZIOBATh 3aBHUCUMOCTH MEXAY (U3NYECKUMHU BEJIMYMHAMM C MCIOJNb30BAHHEM IMpPSIMBIX U3MEPEHUH, NPU 3TOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PMKCUPOBATH PE3YJIbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEJIUYMH B BHJIE TAOIHI U
rpaduKoB, JeNnaTh BBIBOJBI [0 pE3yJIbTaTaM UCCIIEOBaHMUS;

coOJr01aTh MpaBuiia 0€30MacHOro TPyJla MpU MPOBEIECHUN UCCIEIOBAaHUN B paMKaxX y4eOHOro SKCIEpUMEHTa, y4eOHO-
MCCJIEIOBATENbCKOM M TPOEKTHOW JESTEIbHOCTH C HCIOJIb30BAHMEM HW3MEPUTEIbHBIX YCTPOWCTB M J1abOpPaTOPHOIO
000pynoBaHUs;

pemaTh pacy€THbIE 33J]a4M C SBHO 33JJaHHON (PU3MYECKON MOJENbI0, UCHOJb3Ys (PU3NUECKUE 3aKOHBI U MPUHIUIIBI, HA
OCHOBE aHaliM3a YCJIOBHS 3aJauyd BbIOMpATh (PUIUYECKYIO MOJENb, BBIACIATh (PU3NYECKHE BEJIUYUHBI U (POPMYIIBI,
HE0OXoAuMbIe Uil €€ pEeIlIeHUs, MPOBOJUTH PAcU€Thl M OLEHUBATH PEATBHOCTHh MOJYYEHHOTO 3HA4YEeHHs (PU3NYECKON
BEJINYMHBL;

peniaTh KaueCTBEHHBIE 3aJa4M: BBICTPAUBATH JIOTMYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY PACCYKICHUM C OMOpOM Ha
M3YYCHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHMUS;

UCIIONIb30BaTh TpPU pEUIeHHH Yy4eOHBIX 3a/Jady COBPEMEHHbIE MH()OpPMAIMOHHBIE TEXHOJOTMU JJIs TIOMCKa,
CTPYKTYpUPOBAHHUS, WHTEPIPETAlIMM M TMPEACTABICHUS Y4eOHOM M Hay4YHO-NOMYJSIpHON WHGOpMallMU, MOJYyYEHHOW WH3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOJIydaeMyto HHPOPMAIHUIO;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUMCKHX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOILIECCOB
OKpY’KaroIlero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B INOBCEIHEBHOM XHU3HU UId oOecriedyeHuss 0e30IacHOCTH IpU
oOpallieHuu ¢ NpudopamMu U TEXHUYECKUMHU YCTPOMCTBAMMU, ISl COXPAHEHUS 37J0POBbs U COOJIIOIEHUSI HOPM DKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKaloIleH cpene;



paboTaTh B TpyIIe C BBHIMOJIHEHUEM Pa3UYHBIX COLMATIBHBIX POJIEH, MIIaHUPOBATh pabOTy TPYyMIbI, PalOHATIBHO
pacnpenenaTb 00S3aHHOCTH M IUIAHUPOBATH JESATEIBHOCTh B HECTAHJAPTHBIX CUTYallUsAX, aJeKBaTHO OIICHUBATh BKJIA]]
KaXKIO0T0 U3 YYaCTHUKOB TPYMIIBI B PELICHHE paccMaTpuBaeMoil MpoOIeMBbl.

K xoniry o6yuyenust B 11 kjacce npeaMeTHbIe pe3ybTaThl Ha 6a30BOM YPOBHE JTOJKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTH
y 00y4aroumxcs yMeHUM:

JE€MOHCTPUPOBATh Ha MpPUMEpax posib U MECTO (U3UKHU B (POPMUPOBAHUM COBPEMEHHOW HAy4yHOW KapTHUHBI MHUpA, B
pPa3BUTUU COBPEMEHHON TEXHMKM M TEXHOJOIMH, B MNPAKTUUYECKOM NEATENBHOCTH JIIOJAEH, LEJIOCTHOCTh M EIUHCTBO
(bu3nYeCKOil KapTUHBI MUPA;

YUUTHIBaTh TPaHUIbl IPUMEHEHUS HM3YUYEHHBIX (PU3MUYECKUX MOJIENEH: TOUYEUHBIH SJIEKTPUUECKUN 3apsl, JIyd CBETa,
TOYEYHBI UICTOYHUK CBETA, AJIEPHAS MOJETb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO si/ipa MpHU pelieHNH (PU3NUECKHUX 3a1a4;

pacrno3HaBaTh (pu3nUecKue sABJIECHUs (MPoLecChl) U OOBICHATh UX HA OCHOBE 3aKOHOB 3JIEKTPOAMHAMUKH U KBAaHTOBOU
(GU3MKH: 3JIeKTpUYecKasl MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE ACHCTBUSI TOKA, B3aUMOJCHCTBHE
MarHMTOB, DJIEKTPOMAarHUTHAS WHIYKIUS, NEHCTBHE MArHUTHOTO TOJIA HAa TPOBOJHUK C TOKOM U ABWKYIIHICS 3aps,
DIIEKTPOMArHUTHBIE KOJIEOAHUS W BOJIHBI, NPSIMOJMHEHHOE pacIpOCTpaHEHUE CBETa, OTpPaKEHUE, MPEIOMIICHHUE,
uHTephepeHus, audpakius W Nojspu3anus CBETa, AUCIepcus cBera, (GoTolanekTpudeckuil 3¢gdekt (hoTodaddexr),
CBETOBOE JAaBJICHHE, BO3HMKHOBEHHE JIMHEHYAaTOro CIEeKTpa aroMa BOJOPOJA, €CTECTBEHHAss M HMCKYCCTBEHHAs
PaZOaKTUBHOCTH;

OTHCHIBATh U3YYCHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUIECKUE, MATHUTHBIC, ONTHUECKUE, IIEKTPUUECKYIO TPOBOANMOCTH
pa3IMYHBIX Cpel) U DJICKTPOMArHUTHBIC SBJICHUS (TIPOLIECCHI), HUCTONb3Ys (PU3MUECKHE BEIMUMHBI: 3JIEKTPUUYECKUHN 3aps,
CHJIa TOKa, DJIEKTPUUECKOE HAIMPSHKEHHE, SJIEKTPUUECKOE CONPOTUBIICHHUE, PA3HOCTh MOTEHIIUAJIOB, 3JIEKTPOIBIKYIIAs CHUJIA,
paboTa TOKa, WHAYKIMS MAarHUTHOTO IOy, cuja Awmriepa, cwia JlopeHna, WHAYKTHUBHOCTh KAaTYIIKH, SHEPTUs
AJIEKTPUYECKOTO MU MarHUTHOTO MOJIeH, Mepruo U YacToTa KoseOaHuil B KoseOaTelbHOM KOHTYpE, 3aps] U CHJla TOKa B
MPOLIECCE TAPMOHUYECKUX IEKTPOMArHUTHBIX KosieOaHui, (POKyCHOE pacCTOSTHUE U ONTHYECKAsl CUJIa JIMH3bI, IPU OMUCAaHUH
MPAaBHIBHO TPAKTOBATH (PU3NYECKUI CMBICT MCIOJb3YEMBIX BEUYHMH, UX 0003HAYEHUS U €IUHHIIbI, YKa3bIBaTh (POPMYJIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU;

ONUCHIBATh M3yYEHHBIC KBAHTOBBIE SIBJICHUS U MPOIECCHl, HUCHONb3YSd (U3MYECKHEe BEIUYMHBL: CKOPOCTb
AIIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U 4YacTOTa CBETA, SHEPTHs U UMIYJIbC (POTOHA, MEPHOJ MOy pacaaa, YHEPTUs CBA3U
aTOMHBIX fJ€p, MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PM3UYECKUN CMBICI HCIOJb3YEMBIX BEUYMH, UX O0O3HAYECHHUS U



SAVHUITBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONIME MaHHYIO (U3MYECKYI0 BEIWYMHY C JAPYTUMHU BEIWYWHAMH, BBIYUCISTH
3HaYCHUE (DU3UICCKON BEITMYNHEI;

aHATM3UPOBATh (PU3NUYECKHUE MPOIIECCHl U SBICHUS, UCTIONB3Ys (PU3HUECKUE 3aKOHBI U MPUHITUIBL 3aK0H OMa, 3aKOHBI
MOCJICOBATEIBHOIO M MapaJlIeIbHOTO COEAMHEHHUS MPOBOJHUKOB, 3akoH Jxoyms—JIeHra, 3akoH 3JIE€KTPOMAarHUTHOMN
WHIYKIIMW, 3aKOH MPSMOJIMHEHHOTO pPACIPOCTPAHCHHsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI TPEIOMIICHHS CBETA,
ypaBHeHHe DiHIITeNHHA 715 HoTodPdeKTa, 3aKOH COXPAHEHUS DHEPTUH, 3aKOH COXPAHEHHUS! MMITYJIbCa, 3aKOH COXPAHCHHUSI
AIEKTPUUECKOTO 3apsA/ia, 3aKOH COXPaHEHHUsI MaCCOBOT'0 YKCIIa, MOCTYJaThl bopa, 3aKOH panoakTUBHOIO pacmaja, Ipu 3TOM
paznuyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBHS (TpaHUIIb, 00J1acTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAIPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO MOJIsl TPOBOJTHUKA C TOKOM, CHIIBI AMIiepa v cuiibl JIopeHia;

CTPOUTH U OMKCHIBATh U300pAKEHUE, CO3/1ABAEMOE TNIOCKUM 3€pKaJioM, TOHKOM JIMH30M;

BBITIOJIHATHh JKCIEPUMEHTHI IO HMCCIIENOBAHUIO (PU3MUECKUX SBJICHHM M TPOIECCOB C HUCIOJIb30BAHUEM MPSIMBIX U
KOCBEHHBIX HW3MEPCHHUIA: Tpu 3ToM (GopMymmupoBaTh MpobieMy/3amady W THIIOTE3y Y4eOHOTO 3KCIEpPHMEHTa, COOMpaTh
YCTaHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHHUSI, POBOIUTH ONBIT U (DOPMYJIUPOBATH BHIBOIHI;

OCYIIECTBIIATh MPSIMbIC U KOCBEHHBIC M3MEPECHHS (PU3NYSCKUX BEJIMYMH, TIPH 3TOM BBIOMpPATh ONTUMAJIBHBIN CITIOCOO
WU3MEPCHHUSI M UCII0JIh30BaTh N3BECTHBIC METOIbI OIIEHKH ITOTPEITHOCTEH H3MEPEHUH;

MCCJIE0OBATh 3aBUCUMOCTH (DPM3MYECKUX BEIMYWH C MCIOJIB30BAHUEM MPSIMBIX H3MEPEHHUI: TIPH 3TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (PMKCHPOBATh PE3yNbTaThl MOJYUYCHHON 3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BUJE TAOJUIl U TPapHUKOB, IeIaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNUS,

coOmro1aTh MpaBmiia 6€30MacHOTO TPy/la MPU MPOBEICHUN UCCIIEIOBAHNN B paMKaxX yu4eOHOTO SKCIIEPUMEHTa, Y4eOHO-
MCCJIEIOBATENIbCKOM ¥ TIPOCKTHOM JIEATEIbHOCTH C HCIOJIh30BAHUEM W3MEPUTEIBHBIX YCTPOWCTB M J1aOOpaTOpPHOTO
000pyI0BaHUS;

pemarh pacy€THBIC 3aJ]a4M C SBHO 3aJJaHHOW (DU3UYECKON MOJEIbIO, UCTIONIb3Ys (PU3NYECKUE 3aKOHBI M MPUHITUIIBI, HA
OCHOBE aHaliM3a YCJIOBHS 3aJa4d BBIOMPATh (PU3UYECKYIO MOJENb, BBIACHATh (PU3NYECKHE BEIUYUHBI U (DOPMYIIBI,
HEOOXoaMMBIC IS €€ pEIIeHUs, MPOBOIUTH PACUEThl U OICHUBATH PEATBHOCTh TMOJYYEHHOTO 3HAYCHUS (HU3UIECKOU
BEJIMYWHBIL

pelaTh Ka4eCTBEHHBIC 3aJlaud: BHICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUYUBYIO IEMOYKY PACCYKICHHA C OMOpPOW Ha
M3yYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECCKHUE SIBICHUS;



UCIIONIb30BaTh MPU pEUICHHH Y4YeOHBIX 3a/ad COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTUU JJs TOHUCKA,
CTPYKTYpUPOBAHHUSA, WHTEPIPETAIMH M TPEJCTaBICHUS Y4eOHOM M HAy4YHO-NIOMYJSIpHON WHGOpMAIlMU, TOJYyYEeHHOU WH3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOTydaeMyto HHPOPMAIIHUIO;

OOBSICHATH MPHUHILIUIIBI JCHCTBHUS MAIlIWH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBHS UX O€30MacCHOTO
WCIIOJIb30BaHUS B MIOBCETHEBHOM KU3HU;

OPUBOJUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKU, B OOBICHEHUE
IIPOLIECCOB OKPY KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKHE 3HAaHUS MO (PU3MKE B IMOBCEIHEBHOHN JXKM3HU I oOecriedeHHsi Oe30MacHOCTH NpHU
oOpallleHuu ¢ MpudOpamMu U TEXHUUECKUMHU yCTPOMCTBAMHU, Il COXPAHEHHMSI 3JJ0POBbsI U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO
IIOBEJICHUS B OKPYKAIOILLEH Cpele;

paboTaTh B IpYIIE C BBHINOJIHEHUEM Pa3IMYHBIX COLIMAJIBHBIX POJICH, IUIAaHUPOBATH PabOTy TPYIIIbI, PAaLMOHAIBHO
pacnpenenaTb 0043aHHOCTU M IUIAHUPOBATh JESTENbHOCTh B HECTAHJAPTHBIX CUTYallMsAX, aleKBaTHO OLICHUBATh BKIIA[
KQ)KJIOTO U3 YYACTHUKOB IPYMIIbI B PEIICHUE pacCMAaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudposbie)
Ne i/ S — Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 0BPA30BATETbHBIE
padoTshl padoThI pecypesi
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2 Bubmmoreka HOK
' https://m.edsoo.ru/7f41bf72
Hroro o pazaeny 2
Paznen 2. MEXAHUKA
bubmnoreka IIOK
2.1 Kuneuaruka S https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.2 Jlunamuia ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 0 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OcHOBE! TepMOTMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosiHUS BemecTBa. da3oBbie 5 bu6muoreka [JOK
' MepexXOoabl https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. 9JIEKTPOJANHAMUKA
but6mmoreka [IOK
41 DrekTpocTaTuia 10 . https://m.edsoo.ru/7f41bf72
4.2 ITocTOsIHHBIN 2IIEKTPUYECKUN TOK. TOKHU B 12 1 1 bubaunorexa [IOK
' Pa3IMYHBIX Cpeaax https://m.edso0.ru/7f41bf72
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Hroro no pazneny

22
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATEIBHBIE
padoTbI padoThbI pecypebi
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTHOe nojue. I1eKTPOMAarHUTHAs 11 3 bubnmoreka [JOK
' WHTYKIHUS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4yeckue 1 3JeKTPOMarHUTHhIE 9 1 bubnmoreka [JOK
' Kose0aHus https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.2 MexaHUYEeCKHE U AIEKTPOMArHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 OnTuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICIIHAIBHOM TEOPUH 4 bubnunorexa [JOK
' OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DeMeHThI KBAHTOBOI OMNTHKH 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpocnue aToma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOC 7/1p0 5 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pa3nesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH
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bubmuoreka [JOK

51 DJIeMEHTHI aCTPOHOMHU U aCTPODHU3UKH 7 https://m.eds0o.ru/7f41c97¢
Hroro no pazaeny 7

Paznen 6. OGOBIIAIOIIIEE IOBTOPEHUE

6.1 O6o06matoniee MOBTOPEHUE 4 Eﬁggﬁg&;ﬁgﬁ}% 41c97¢
Hroro no pazaeny 4

PesepBHOE Bpemst 3
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
nugposbie

Nen/m Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKT“"eCK"e o0pa3oBaTe/IbHbIE

padoThI padoThbI pecypebi

1 ®dusuka — Hayka o npupone. Hayunsie 1 bubmmorexa [IOK
METO/1bI ITIO3HAHUSI OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMupoBaHUM

2 COBPEMEHHOM 2a YHOU K(g I;I/IHII; MHpa, B 1 bubmorexa LIOK

P ' Hay P P, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSTEIHbHOCTHU JII0IeH
MexaHnn4eckoe JBHKEHUE.

3 OTHOCUTENBHOCTh MEXAaHUUYECKOTO 1 bubmmoreka [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE TPAMOIIMHEITHOE TBUKEHUE 1 bubmiorexa LIOK

p p A https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOIUHENHOE 1 bub6nuorexa [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnuotexa [JOK
¢BOOOIHOTO MaEHNUSA https://m.edsoo.ru/ff0c39cc

7 KpuBonunerinoe npmxenue. /[Brmxenue 1 bu6mmorekxa [JOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunimn oTHOCUTENBLHOCTH [ anues.

8 I/Il:le SHaHBHBIe cucreMsl oTcueTa. IlepBoIi 1 Bubmzorexa LIOK

p - 1ep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina. [IpuHun cyneprno3unuu
9 cui. Bropoii 3akoH HIIZIOTIg)Ha L[?m ) : 1 bubmiorexa LIOK
) POU 3: https://m.edsoo.ru/ff0c3be8
MaTepUAIbHON TOYKHU
10 Tpernii 3akoH HproTOHA 7151 MaTepHATBHBIX 1 bubnmoreka [JOK

TOYCK

https://m.edsoo.ru/ffOc3be8
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11 3aKkoH BCeMUPHOTO TsiroreHus. Cuia bubnnoreka [JOK
TsbKkecTH. [lepBast KocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyroctu. 3akoH I'yka. Bec tena
yrupy Y https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. Koapdunment tpenus. Cuna
13 com OTFI/)IBJ'IGHI/I}I i (11)/1(1),2[BI/I)KCHI/II/E) Tena B Enbmorexa TOK
p p https://m.edso0.ru/ff0c3f76
YKUJKOCTHU WJIH ra3e
[TocTynaTenbHOE U BpaniaTeIbHOE TBUKEHUE
a0CoMIOTHO TBEPAOTO Tesa. MOMEHT CHIIBI. bubnmoreka [JOK
14 N .
[Imeqo cunel. ¥YcnoBus paBHOBECUs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynbc MaTepuanbHONW TOYKU, CUCTEMBbI
MaTepHaIbHBIX TOYEK. MIMITyJIbC CHIIBI. bubnuoreka [IOK
15
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
Pabota u MmomrHOCTE cribl. KuneTnaeckas
16 SHeprusi MaTepuanbHoi Touku. Teopema 00 bubmorexa [IOK
P p - p https://m.edsoo.ru/ff0c4502
W3MCHECHUY KHHETUYECCKOW YHEPTUHU
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHeprus ynpyro aegopMupoBaHHON bub6nuorexa [IOK
npy>kuHbl. [loTeHUnabHAs SHEPrus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIU
[ToTeHIMATBHBIC U HETIOTCHITHATEHBIC CHITHI.
CBs13b pabOTHI HEMOTEHIIUAIBHBIX CHIT C
18 I/ISMerHI/IeM MEXaHWYECKOHN SHEePTUN bubmmorexa LIOK
p https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPaHECHUS
MEXaHHYECKOW SHEPTUU
JlaGopaTtopHas pabota «MccienoBanue cBsi3u
19 paboThI CHITBI C U3MEHEHHEM MEXaHHUECKON
SHEPTUU Tella Ha MPUMEPE PACTHKESHUS
PE3UHOBOTO JKI'yTa
20 [IpoBepounas pabota o reme «Knunemaruka. bubnuoreka [IOK

JnHamuka. 3aKOHbI COXpaHEHUS B

https://m.edsoo.ru/ff0c4b74
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MCXaHHUKE»

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-

21 KUHETHYECKOH Teopru. bpoyHOBCKOE Bubmzorexa LIOK
puiL. bpoy https://m.edsoo.ru/ffOc4dc2
nerxenue. Auddysus
Xapaxkrep JBUKECHUS U B3aUMOJICHCTBUS
22 YacTHII BellecTBa. Moieny CTpOeHHsI Ta30B,
JKUJIKOCTEN U TBEPJBIX TEJ
23 Macca monekyn. KonuuecTBo BemecTsa.
[TocTostHHast ABoraapo
24 TermmoBoe paBHoBecue. Temneparypa u e€
m3Mmepenue. [lkana remnepatyp Llenbcus
o5 HUneanpuerii raz 8 MKT. OcHoBHOE bubmuoreka [JOK
ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOcouroTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU JBUKECHUS bu6mmorexa [IOK
26 ]
MOJIEKYJ. YpaBHeHUE MeHieneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akon JlanbpToHa. ['a30BbIe 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
28 3aBUCHUMOCTH MEX]y IapameTpaMu
COCTOSIHUS Pa3peKEHHOTO razay
N3omnporneccsl B U1€aIbHOM Ta3e U UX bu6mmoreka [JOK
29 :
rpaguvIecKoe MpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss 3Heprust TEpMOIMHAMUYECKON
30 CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. bubnmoreka [JOK
KomnuuectBo Temnots! u pabora. BHyTpenHss https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO MJICaJTbHOTO Ta3a
31 Bunp! Trennonepenauun bubmiorexa LIOK
a pea https://m.edsoo.ru/ff0c5c36
VY nenpHas TEI0EMKOCTH BEIIESCTBA.
. o but6mmoreka [IOK
32 KonudecTBo TEIIOTHI MPpH TETUIONEpeaaye.

AtnabaTHBIH mporecc

https://m.edsoo.ru/ff0c5¢c36
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[IepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bub6nuoreka [IOK
33 .
MIPUMEHEHHUE K U30Ipolieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTh npo1ieccoB B MPUPOIE. bubnmoreka [JOK
BTopoi1 3aKk0OH TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/I TermoBoi bubmuoreka [JOK
MallHbI https://m.edso0.ru/ff0c600a
36 [uxn Kapro u ero KI1JI
37 DKosoruyeckue npoodaemMbl
TEIIOAHEPTETUKU
38 Ob6o6maromuit ypok «MoekyisipHas bubmmorexa [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edso0.ru/ff0c6938
K
39 ((D(;[PLTHP;HI;I;?"IHI;?;;?H?; Tg\é;om,l bubmiorexa LIOK
YIAP ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKID)
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bub6nuorexa [IOK
Hcnapenue u Kunenue https://m.edsoo.ru/ff0c63b6
41 AOCoNIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bu6mmorexa [IOK
Bo3yxa. HacelienHslil map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS CBOMCTB bu6nuorexa [IOK
KpucTauioB. JKUIKUE KpUCTAILIBIL. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctauuzanus. Y aeabHas bubnuorexa [IOK
TeruioTa riasiaeHus. CyOnumarus https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
a4 VPaBHEHHE TETI0BOro bananca https://m.edso0.ru/ff0c6820
45 OnexTpuzanus Tel. JINEKTPUIECKUH 3apsil. bubnuorexa [IOK
JIBa BH1a SIEKTPUYECKUX 3aPsA0B https://m.edsoo.ru/ffOc6bcc
IT
4 nomymposoxnmn. Sakon coxparcis Bubmiorerca LIOK
YIPOBOZL ) p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsa
47 B3aumopeiictue 3apsinoB. 3akoH KynoHna. bubnmoreka [JOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

To4YeyHBI 2JIEKTPUYECKHUN 3apsi]

https://m.edsoo.ru/ff0c6ced

Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

bubmuorexa [JOK

48 HpI/IHqun CYNEPHO3HIIMH HMEKTPHICCKAX https://m.edsoo.ru/fOc6df2
nosiei. JIunuu HanpsKEHHOCTH

49 Pabota cuit aneKkTpocTaTHuecKoro moJis. bubnuoreka [JOK
IMTorennuan. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY M TUAJIEKTPUKH B

50 3J1peKTpI(l)CTaTquI([:K0M HOIJ)Ie. bubmiorexa LIOK

https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MPOHUIIAEMOCTb
N bubmuoreka [JOK

51 Jrexrpoéukocts. Kowpencarop https://m.edsoo.ru/ff0c7126

52 DIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnunoreka [JOK
DHeprusi 3apsyKEHHOI0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0

53 H3mepenue 371eKTpoEMKOCTH KOHIEHCATOPa.

[IpyuHIHAI 1EHCTBHS U IPUMEHEHHE

54 KOHJIEHCATOPOB, KOIMPOBAIBHOTO anmnapara,
CTPYHWHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMIIeHHEe AIEKTPOnpruOopoB
DIIEKTPUUYECKHI TOK, YCIOBHS €r0

55 cymectBoBaHusl. [locTosanbIi Tok. CHila
toka. Hanpsixenue. ConpotuBienue. 3akoH
Oma jy1st yuacTka 1emnu
[TocnenoBarenbHOE, MapaieIbHOE,

56 CMEILIaHHOE COEIUHEHNE ITPOBOIHUKOB. bubnnoreka [JOK
JlaGopaTtopHnast pabora «3yuenue https://m.edsoo.ru/ff0c74f0
CMEUIaHHOTO COEIMHEHHS PE3UCTOPOBY»

57 PaboTta 1 MOIITHOCTB AMEKTPUIECKOTO TOKA. bubmuotexa [JOK
3akoH /[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma 1 nmosHo nenu. Kopotkoe

58 3ambikanue. JlabopaTopHas pabora bubnmoreka [JOK

«3mepenne DJ1C UCTOUHMKA TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS

https://m.edsoo.ru/ff0c7ae0
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59 Pesepusblii ypok. [IpoBepounas pabora no 1 bub6nuoreka [IOK
Teme "DneKkTpoauHaMuKa” https://m.edsoo.ru/ff0c8c56

60 06 o bu6mmoreka [JOK

odmaIoMHMH ypOK «IICKTPOIMHAMMUIE 1 https://m.edsoo.ru/ff0c88be
DNEeKTpOHHask IPOBOAUMOCTb TBEPABIX

61 METaJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS 1
METAJIJIOB OT TEMIIEPATYPHI.

CBepXIpoBOIMMOCTh

62 DneKTpU4ecKuil TOK B Bakyyme. CBolicTBa 1
AJIEKTPOHHBIX ITy4YKOB
[HonynpoBoaHUKH, UX COOCTBEHHAS U

63 puMecHas mpoBoauMocTb. CBoiicTBa p—N- 1 Egg_jﬁ%fgsaoggﬁfow Aae
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI T '
DNEKTPUUECKUH TOK B pacTBOpPax U

64 paciuiaBax dJIE€KTPOJIMTOB. 1 bubnnorexa [JOK
DIIEKTPOTUTHYECKAS JUCCOIIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DNEKTPUYECKUM TOK B ra3ax.

65 CaMOCTOSTEeTbHBIM I HECAMOCTOSTEITLHBIN 1 ESESJ_I/I;I;T:;S%ES/I;OCS Aae
paspsa. Moinnus. 1lnazma " '
DnexTpuueckue Npudopbl U yCTPOMCTBa U UX

66 IIpaKTH4ecKoe npuMeHenue. [Ipasuna 1 ESESJ_I/I;I;T:;S%ES/I;OCS 6t
TEXHHUKHU 0€3011acCHOCTH " '
KonTponbhas pabota no teme

67 «Qnexrpocraruka. [locTosHHBII 1 bubnnoreka [JOK
3JIEKTPUYECKHUN TOK. TOKM B pa3IuyHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»

68 PesepBHblit ypok. O6o0maronmii ypox mno 1 bubmorexa [IOK
Ttemam 10 xmacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
undgposbie
Ne i/ Tema ypoka
Yp Beero Ko;nponbnble HpﬁaKanecmle 06PA30BATENBHBIE
padoTbI padoThbI pecypebl
ITocTOstHHBIE MATHUTEL K UX
B3aumoieicteue. MarautHoe nose. Bekrop bu6mmoreka [IOK
1 N N 1 :
MarHuTHON MHAYKUUU. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHITYKITUH
MarauTHoe I10JI€ IPOBOJHUKA C TOKOM.
2 OmsIT OpcTena BS;)HMoﬂeﬁCTBHe 1 Buommoreka HOK
perea. A https://m.edsoo.ru/ffOc98fe
MIPOBOJIHUKOB C TOKOM
Jlaboparopuas pabora «/3yducHue bubnnoreka [JOK
3 1 1 ]
MAarHUTHOTO TOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJISI HA MPOBOJIHUK C
tokoM. Cumita Ammnepa. JlabopatopHuas pabora bubnuotexa [JOK
4 r 1 1 :
«HccnenoBanue IeMCcTBUS IOCTOSIHHOT'O https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOM»
eMCTBHE MarHUTHOTIO ITOJIS Ha
5 i[BI/DK 1ocs 3apspkeHHyro yactuny. Cuia 1 Buomrozexa OK
yimy P Y Y- https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunbl JlopeHiia
DOnexkTpoMarauTHas UHAyKIus. [ToTok
6 BEKTOpa MarHuTHON nHAyKuu. 3/1C 1
WHJyKUIHUU. 3aKOH AJIEKTPOMArHUTHOM
nHaykunn Papanes
7 JlabopaTtopHas pabota «lccnenoBanue 1 1 bubnmoreka [JOK
SIBJICHUS DJIEKTPOMArHUTHOM UHIYKIIUW https://m.edsoo.ru/ff0cal50
NHnykTUBHOCTD. SIBIEHNE CAMOMHAYKIIUH.
8 OJIC camouHIyKIMH. DHEPTHUS MarHUTHOTO 1 bubnmnoreka [JOK

I10JIs1 KaTyIIKH C TOKOM. DJIEKTPOMAarHUTHOE
oJie

https://m.edsoo.ru/ff0ca600
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TexHuueckue ycTpoicTBa U UX NPUMEHEHHUE:
IIOCTOSIHHBIE MAarHUTBHI, dJICKTPOMAarHUThI,

9
AJIEKTPO/IBUTaTEINb, yCKOPUTEIN
3JIEMEHTAPHbBIX YaCTHII, MHAYKIIMOHHAS TeYb

10 O606maromuii ypok «MarautHoe mosie. bubnmoreka [JOK
OneKTpOMarHuTHas MHIYKLMSD https://m.edsoo.ru/ffOcab82

11 [TpoBepounas pabota 1o reme «MarHuTHoe bubnuoreka [IOK
noJje. DJIeKTPOMarHuTHas HHIYKIIHS https://m.edsoo.ru/ffOcad58
CBo0OOIHBIE MEXaHUUYECKHE KOTeOaHusl.

I"apmonunueckue xonebanus. Y paBHEHUE bubnuorexa [IOK

12 . :
rapMOHHYECKHX KojieOaHui. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPrUu
Jlaboparopnas padota «VccienoBanue

13 3aBHCHMOCTH TEepr0/ia MaJIbIX KojeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChI
rpy3a»

Konebarenbublit KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B HJ€aTbHOM
14 KOJ‘I€61;T€J'II)HOM KOHTYpE AHanoer[ MEX]I bubmorexa [IOK
ype. Y https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMH U JIEKTPOMArHUTHBIMU
KoJ1e0aHusIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 3Hep I“I?I/I/I B UJEAIILHOM KOJ'IeﬁaTEJIBHOM Bubmiorexa IJOK
p https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[IpencraBienue o 3aTyxaroUMX KoaeOaHUAX.

16 BrIHyX/1eHHBIE MEXaHUYECKHE KOJIeOaHuU . bubnnoreka [JOK
Pe3onanc. BeinyxaeHHbIe https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHBIE KOJIeOaHHs
IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
MepeMEeHHbII TOK. MOIITHOCTh EPEMEHHOTO bubmuorexa [IOK

17 o :

TOKa. AMIUIUTYTHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIBI TOKA M HAIPSHKEHUS

18 Tpancdopmarop. [IponsBoacTBo, nepenaya u
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noTpe0IeHne SIEKTPUIECKON SHEPTHU

Y CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE

bubmuoreka [JOK

19 DJEKTPHIECKOrO 3BOHKA, TeHEpaTopa https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JIMHUM 3JIeKTponepenay
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
20 anekTposHepruu. Kynbrypa nucnonp3oBanus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU
MexaHudecKkue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctsb bubnmoreka [JOK
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunble ¥ MPOIOJILHBIE BOJTHBI
3Byk. CKOpOCTb 3ByKa. | pOMKOCTB 3BYyKa. bubnuorexa [IOK
22 :
Beicota Tona. Tem0Op 3Byka https.//m.edsoo.ru/ffOcccOc
23 ONEeKTPOMarHUTHHIE BOJIHBI, UX CBOICTBA U bubmmorexa [IOK
ckopocTs. [IIkana 371eKTpOMarHMTHHIX BOJIH https://m.edsoo.ru/ffOccfe
24 [TpuHIMITBEI paTUOCBSI3U U TEICBUICHHUS.
PaszButue cpencts cBszu. Paanonokanus
bu6mmoreka [JOK
25 Kontponbnas padota «Konebanust u BOJTHBD» https://m.edsoo.ru/fOcce8
[IpsmonnHENHOE paclIpOCTPaHEHHUE CBETA B
26 O,ZI[)HO OJIHOI1 C eﬂi T(E)qeml{)blﬁ HCTOYHHUK bubmiorexa HOK
p Pee. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpakeHne cBeTa. 3aKOHBI OTPAKEHHUS CBETA.
27 HOI():T O€HHUE U300paKEeHUIA BTEI)JIOCKOM bubmorexa LIOK
p p https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue ceta. [lonmHOE BHYTpEHHEE
28 OTp axxenue. [IpenenpHblil yron n}(])nlljioro bubmorexa LIOK
p - IPeal y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKECHHUSI
29 JlabopaTtopHas pabota «3mepenne bubmuorexa [JOK
[10Ka3aTelist IPEJIOMIICHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
30 JIunssel. [loctpoenue nzodpaxeHuii B TuH3E. bubnmoreka [JOK

®opMyJia TOHKOU JIMH3BI. Y BEJIMUEHUE

https://m.edsoo.ru/ffOcddle
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JIMH3bI

Jlaboparopuas padota «VccienoBanue

31 . .
CBOMCTB M300paKEHUH B JIMH3AX»
Jucnepcus ceera. CIoXHBIA cOCTaB O€II0TO
32 ceeta. L[Ber. JlabopaTopHas padora
«Halnronenue qucnepcuu cBeTa»
33 Wnrtepdepennus creta. udpaxus ceera. bubnmoreka [JOK
HudpaximonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. bubmmorexa [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpbI U yCTPOICTBa U
yCIIOBUS X 0€30MacHOr0 NPUMEHEHUs
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
36 MexaHuku. [TocTynaTel crienuaibHON Teopun BH6J?HOTeKa LOK
https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bubnuorexa [JOK
3ameJieHre BpeMEHH M COKpaIlleHUe JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMITYJIbC PESITHBUCTCKOM
38 gacTullbl. CBSI3b MaCChI C YHEPTHUEH U BH6J_IHOTeKa LOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHsl IIOKOS
39 [IpoBepounas padora «Ontuka. OCHOBBI bubnnorexa [JOK
CIELMATIbHON TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. opmyna [Mnanka. DHeprus u bubnmnoreka [JOK
UMITYIIbC (hOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHe U HccnenoBanue Gorodddekra. bubmmoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl portorddexra. YpaBHeHNE
42 OnHreitna 1 porodddexra. «Kpacnas BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0d015e
rpaauiay pororddexra
43 Hasnenue ceeta. Onbitsl I1. H. JIeGenena. bubnmoreka [JOK
XUMHYECKOE ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHuuyeckue yCTporCcTBa U MPAKTUYECKOE
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npuMeHeHHe: (OTOIEMEHT, (POTOJATUHK,
coylHeuHast barapesi, CBETOANOT

Pemrenue 3agad mo reMe «D1€MEHTEI

bubmuoreka [JOK

45 KBaHTOBOU OITHUKKU https://m.edso0.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI

46 Pe3§ dhopa 1Mo paccessHUIO 0-9acTH buGmorexa LIOK

POOPA p e https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aroma
bubmuoreka [JOK

47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Nznydenue u nornoimenue GoTOHOB MPU

48 ne eyxo e aroma onfioro q)OBHFI 3Hepr1/n/1 bubmorexa LIOK

pexone A P P https://m.edsoo.ru/ffOdOafa
Ha JApyroil. Buasl ciekTpoB
BomnnoBble cBolicTBa yactuil. BonHsl e
Bpoiins. KopmyckynsipHo-BOTHOBOM bubnnoreka [JOK

49 _
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE https://m.edsoo.ru/ff0d0ca8
M3JIy4YeHUe
OTKpBITHE PaTHOAKTUBHOCTH. OTIBITHI

50 Pe3ep ¢o I;lfo OIpEICJIEHUIO COCTaBa bubmiorexa HOK

POOPA el https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TYUEHUS
CgoiicTBa anb(da-, 6era-, raMma-u3ITydeHHUS.

ol BistHue pagnoakTHBHOCTH Ha KUBBIE
OpraHu3Mbl
OTkpbITHE TPOTOHA U HEUTpOHA. MI30TOMBI.

50 Anbda-pacnaa. DIeKTPOHHBIN U bubmuorexa [IOK
MO3UTPOHHBIN OeTa-pacnaj. ["amma- https://m.edsoo.ru/ff0d1162
M3JIy4YeHUE
OHeprus CBA3U HYKJIOHOB B sA1pe. SnepHsle
peakumu. SnepHslit peaktop. [Ipobiemsl, bubnnoreka [JOK

53 :

MEPCIEKTUBBI, IKOJIOTUUECKHUE ACTICKTHI https://m.edsoo.ru/ff0d1356
SIEPHOM SHEPrETUKU
DneMeHTapHbIE Yac . Otk e
JEMEHTapHbIC YacTUIIBI. OTKPBITH Butmorexa LIOK
54 MO3UTPOHA. MeTO bl HAOTIOICHUS 1

perucTpanvu 3JCMCHTAPHBIX YaCTHII.

https://m.edsoo.ru/ff0d0e38
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EnuncTBO (DM3HMYeCcKOi KapTHHBI MHpA.

55

56

Dtarnbl pa3BUTHS aCTPOHOMUH. By
3B&3mHOTrO Heba. Co3Be3us, IpKUe 3BE3 I,
IUIAHETHI, UX BUAUMOc ABrkeHue. CollHeUHAas
cHCcTeMa

Counuie. ConHeunast akTUBHOCTE. McTOUHUK
sHeprun CoJiHIA U 3BE3]

57

58

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Bnytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHN U
IBOJIIOIINU 3BE3/I.

Mnineunsiii [1yTe — Hama ["anakTuka.
[Tonoxenue u nuxenue CosHua B
l'anaktuxe. ['anmaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

59

60
61

Bcenennas. Paz0eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe u3inydeHue.
MeraranakTuka

Heperiennble npo0aeMbl aCTPOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
ACTPOHOMUU U aCTPOPUIUKUY.

62

63

64

O6o0maromuii ypok. Pons ¢pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTHIECKOMN
cdepax IeaTeIbHOCTH YeTIOBEeKa

O6o6matomuit ypok. Poib u Mmecto pusmku u
ACTPOHOMUH B COBPEMEHHON HAy4YHOH
KapTUHE MHpa

O6o0maromuii ypok. Pons ¢puzndeckoit
TeOopuH B (POPMUPOBAHUH MTPEICTABICHUIA O
(hbU3UIECKOi KapTHHE MUpPa

65

O6o0maromuii ypok. Mecto ¢hu3nveckoit




KapTHHBI MUpPA B OOIIEM PsITy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NPEACTABIECHUH O
Ipupoe

PesepBHbIil ypok. MaruutHoe noe.

66 DNeKTpOMarHuTHas UHAYKIIHS .
67 Pe3epBHbIi YPOK. Ontuka. OCHOBBI 1
CIELMAJIbHOM TEOpHUU OTHOCUTEIBLHOCTU
68 Pesepnsrii ypok. KBanroBas ¢usuka. 1 bubnuorexa [IOK
DneMEeHTHl aCTPOHOMUU U acTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOT'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

JleMoHCTpHpOBaTh Ha MpUMEpax PoOjb U MeCTO (pu3uKH B (OPMHUPOBAHHUH
COBPEMEHHOM HayYHOW KAPTUHBI MUPA, B Pa3BUTUHA COBPEMEHHON TEXHUKH
Y TEXHOJIOTHM, B TPAKTUUYECKOHN JAEATEIbHOCTH JIFOJEH

Y4YuThIBaTh TPAHHUIBI NPUMEHEHUS H3YyYCHHBIX (U3UYECKHX MOJeNneil:
MarepuaibHas TOYKa, HWHEpPHUAIbHAs CHUCTeMa OTCYéTa, abCOIIOTHO
TBEPIOE TENO, MJCAIBHBIA Ta3; MOJEIN CTPOCHHUS Ta30B, XKHUAKOCTEH WU
TBEPABIX TN, TOYCUHBIH OIIEKTPUYECKUH 3aps] — MpU PpEIICHUU
du3nUeckux 3amau

10.3

Pacno3naBath ¢usnyeckue sBICHHS (MPOLECCHI) W OOBSACHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOpUH
CTPOEHHsI  BEIlecTBA M DJIEKTPOAUHAMHUKHU:  pPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUXKEHUE, CBOOOJHOE MaJieHue Te,
JIBUKCHHUE 110 OKPYKHOCTH, MHEPIUS, B3auMojaewcTBue Tei;, auddysus,
OpOYHOBCKOE JBIKEHHE, CTPOCHHE JKUIKOCTEH M TBEPIABIX Tell,
u3MeHeHHe o00bEMa TeNn TMpU HarpeBaHUU (OXJIAXKIACHUHU), TEIIOBOE
paBHOBecHe, HCIApeHHe, KOHJEHCAIUs, IUIaBIIEHUe, KPHUCTAJLTHU3aIHs,
KUIIEHUE, BJIAKHOCTh BO3/yXa, IOBBILIEHUE JAABJICHHS Tra3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJIe, CBSI3b MEXKIY MapamMeTpaMH COCTOSHUS
ra3a B M30Ipolieccax; JIEeKTpU3alus TeJl, B3auMOIEHCTBHUE 3aps 0B

10.4

OnuceIBaTh MEXaHUYECKOE JIBIKCHHE, MCIIONb3YS (PU3NUYECKHUE BEIUYHHBIL:
KOOPJAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUIIa,
UMITyJIbC ~ T€Jla, KUHETHYeCKas DHEprus, IOTEHUUAaJIbHAs JHEPIHs,
MeXaHUueckass paboTa, MeXaHHMYecKass MOIIHOCTb; HpPU  ONHCAHUM
MPABWJIBHO TPAKTOBATh (PU3NYECKUI CMBICT HCIOJb3YEMBIX BEIHMYHH, UX
0003HaueHHUsI M EIUHUIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOLINE JAHHYIO
(GU3HYECKYIO BEIMYUHY C IPYTUMU BEIMUYUHAMU

10.5

OnuceiBaTh M3YUYCHHBIC TEIUIOBBHIE CBOWCTBA TEJ M TEIUIOBHIC SIBJICHUS,
UCTIONB3Ys (U3HUECKHE BETHYHUHBIL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHUHETHYecKas SHEprus Xa0THYECKOTO JBIKCHUS MOJIEKY,
CpeOHEKBaJpaTUYHAs CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHsISI dHEprus, padora ra3a, Kod(QpGUIMEHT MOJIEe3HOTO JACHCTBUS
TEIUIOBOIO  JBUTATENs; MPH  ONHCAHUU MPABUIBHO  TPaKTOBaTh
(U3UYECKUN CMBICT HCIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS U
CAMHUIIBI, HAaXOAUTHb (OPMYIIBI, CBS3bIBAIONIME JAaHHYIO (PUIUYECKYIO
BEJIMYUHY C IPYTUMH BETUUUHAM

10.6

10.7

OnucelBaTh  M3yYEHHBIE  JJIEKTPUYECKHE  CBOMCTBA  BELIECTBA U
AIIEKTpUYECKUE SIBJIEHMS (IIPOLIECCHI), UCTOb3Ys (PU3MUECKHE BETUUYHHBI:
NIEKTPUYECKUIN 3apsf, DJIEKTPUYECKOE II0JIe, HaNpsHKEHHOCTh 10,
MOTEHIIMaJ, Pa3HOCTh MOTEHIIUAJIOB; IPU OMUCAHUH MPAaBUILHO TPAKTOBATh
(bu3nUeCKUil CMBICI UCIIOIB3YEMbIX BETMUMH, UX 0003HAYEHUS U €IMHHULIBL;
yKa3blBaTh (DOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (PU3MYECKYIO BEIWYUHY C
JpPYTMMH BETMYMHAMHU

AHAJIIM3HUPOBATH (I)I/I3I/I‘ICCKI/IG IpOonuCCChI U ABJICHUA, UCIIOJIb3YS (I)I/ISI/I‘-ICCKI/IG




10.8

10.9

10.10

10.11

3aKOHBI M TPUHIUIBL 3aK0oH BcemupHoro Tsrorenus, |, Il u Il 3akonsbI
HproToHa, 3aKOH COXpaHEHUs MEXaHHUYECKOW SHEPTHUH, 3aKOH COXpaHEHUS
UMITyJIbCa, NPHUHIMI CYNEPIO3UIMU CHJI, [PUHLUI  PABHOIPABUSA
WHEPIUAIBHBIX CHCTEM OTCYETA; MOJICKYJIIPHO-KUHETHUYECKYI TEOPHUIO
CTPOCHHMS BEILECTBA, Ta30BbIE€ 3aKOHBI, CBS3b CpPEIHEW KUHETHUYECKOU
SHEPTUM TEIUIOBOTO JBMIKEHHUS MOJICKYJ C aOCOJIOTHOW TEMIIEpaTypou,
MEpPBbIl 3aKOH TEPMOJAMHAMHUKH; 3aKOH COXPaHEHUs HSJIEKTPUUECKOIrO
3apsana, 3akoH KysoHa; mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MaTEeMAaTUYECKOE BBIPAXKCHHE W YCIOBUS (TPAHUIIBI, 00JIaCTH)
MIPUMEHUMOCTH

OOBACHATH OCHOBHBIE HPUHLMIBI JAEHCTBHS MAallWH, HPUOOPOB MU
TEXHUYECKUX  YCTPOWCTB; pa3ln4arh YyCIOBUSA HMX  0E30I1aCHOTO
UCIIOJIb30BaHUS B IOBCEIHEBHOMN KU3HU

BEIMONHATE 9KCIIEPUMEHTHI 10 HWCCICAOBAHUIO (DU3MUYECKUX SIBICHUH |
MIPOIIECCOB C UCIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX U3MEPCHHIA; IPH 3TOM
dbopmynupoBath npodieMy (3aaady) U THIIOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOuparh YCTAaHOBKY M3 MPEIOKEHHOTO 000pYyI0BaHUs, TIPOBOJUTEH OIIBIT
U GOPMYJIUPOBATH BHIBOJIBI

OcymiecTBIATh NpsIMbIE U KOCBEHHbIE M3MEPEHUs (PU3NYECKHX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAJIBHBIN CIOCOO M3MEpPEHHs] W HCIIOJIB30BATh
U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh  3aBHCUMOCTH  MEXAYy (DU3MUECKUMH  BEIMYMHAMU  C
HCIIOJb30BAHUEM IIPSAMBIX HM3MEPEHUM; IIPU OTOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh  PE3yJbTaThl  IOJYUYEHHOM  3aBUCHUMOCTHU
bu3nyecKUX BENWYMH B BUAE TaOIWIl U TpadUKOB, JelaTh BBIBOJBI I10
pe3yiabpTaTaM UCCIEI0BaHU

10.12

10.13

10.14

10.15

10.16

Cobmronats paBuiIa 6€30MacHOTO TPY/Ia MPHU MPOBEICHUH UCCIICIOBAHUH B
paMKax  yd4eOHOro  HSKCHEpUMEHTa,  y4eOHO-MCCIIEOBAaTEIbCKOM U
IIPOEKTHOM AESITETbHOCTU C UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOICTB U
71a00paTOPHOTO 0O00PYAOBAHMS

Pemarp pacuéTHpie 3amaud C SBHO 33JaHHON (PU3UYECKOW MOJENbIO,
UCIIONB3YST (PU3MUECKHUE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aauM BBIOMPATh (DU3HUECKYIO0 MOJIENb, BBIACIAT (PU3NUECKHE BETUUHHBI
u GopMysbel, HEOOXOAMMBIE I €€ pelIeHUs, MPOBOJIUTH PACUEThl U
OIICHUBATh PEAIbHOCTb MOJYYSHHOTO 3HAaYeHHsI (PU3NIECKON BETHUNHBI

Pemars Ka4yeCTBECHHbIE 3a/1a4H: BBICTPAUBAThH JIOTUYECKHU
HEMPOTUBOPEUMUBYIO IIEMOYKY PACCYXKIECHUM C OMOPOM Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBICHUS

Hcnonb3oBaTe  OpU  pelleHMM  y4eOHBIX  3a7ady  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTMM  JJIs  IOHWCKAa, CTPYKTYpUPOBAHUSA,
UHTEpOpeTallud M MpPEeACTaBIeHUs Y4yeOHOW U  Hay4HO-IOMYJISPHOMH
uH(pOpMallMK, TMOJYYEHHONM U3 pa3IMYHBbIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOJTyYyaeMylo HHPOPMALIUIO

[TpuBOUTH MpHUMEpPHI BKJIaZa POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE NPOIECCOB OKPYKAIOLIET0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUN

10.17

Hcnonp3oBaTh TeopeTHUecKkue 3HaHUS MO (PU3HKE B MOBCEIHEBHOMN >KU3HU
uig  obecrieueHust 0€30MacHOCTH IpH  OOpallleHnu ¢ mnpudopamu U
TEXHUYECKUMHU yCTPOMCTBAMH, JJIi COXPAHEHHUS 3/I0POBbS M COOJIIOJICHUS




HOPM 3KOJIOTMUECKOTO MOBEJICHUSI B OKPYXKAIOILIEH cpejie

10.18

11 KIIACC

PaGoratr B rpyame ¢ BBIIIOJHCHHUEM PAa3JIMYHBIX COIHMAJIBHBIX ponef/i,
IUTAHUPOBATh Pa0OTy TPYIIbI, PAIlMOHAIBHO paCHpeneisaTh 00S3aHHOCTH
N IUIAHUPOBATH ACATCIBHOCTHL B HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO
OIICHMBATh BKJAJ KAKIOTO W3 YYAaCTHHUKOB TPYNIbl B PpEHICHHUE
paccMaTpuBaeMoi IpoOIeMbl

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus

111

11.2

11.3

JleMOHCTpHpOBaTh HA MPUMEPaX POJb U MeCTO (QU3UKH B (POPMUPOBAHUU
COBPEMEHHOIN Hay4YHOW KapTUHBI MHUpPA, B PA3BUTHUU COBPEMEHHON TEXHUKHU
U TEXHOJOTHM, B NPAaKTHYECKON AEATEIbHOCTH JIIOAEH, LEIOCTHOCTh M
€IMHCTBO (PU3UUYECKOI KapTUHBI MUpa

Y4YuTHIBaTh rpaHullbl TPHUMCHCHUS HN3YYCHHBIX (bPISH‘ICCKI/IX MO,Z[GJICI;'IZ
TOYCYHBIN BHGKTpHHCCKI/Iﬁ 3apsan, AA€pHad MOJACIb aToMa, HYKJIOHHAas
MOJCJIb aTOMHOTI'O sAJpa IIpu pCIICHUU (1)I/ISI/I‘ICCKI/IX 3aJga4

PacniosnaBath pu3udeckue siBieHUs (IIPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB  3JJICKTPOAMHAMHUKHU U KBaHTOBOU (1)I/I3I/IKI/II QJICKTpHUYCCKaA
MIPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHUCTBUS
TOKa, BBaHMOHGﬁCTBHe MAarHuToB, J3JICKTPOMAarouTHas MHAYKIUA, HeﬁCTBHe
MarHUTHOTO TIOJSI HAa MPOBOJHUK C TOKOM M JBWKYIIUHCS 3apsi,
OJICKTPOMArHMTHBIC KOJIe6aHI/I$I u BOJIHBI, HpHMOHHHeﬁHOG
pacrpocTpaHEeHHE CBETa, OTpakKeHHe, TpeloMIIeHHe, HHTepdepeHnus,
TUQpakus U TOJSPU3aUs CBETa, AUCIEPCUs CBETa, (POTOAICKTPHUCCKUIA
addext (hoTodddexT), cBeTOBOE NaBiieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJAOPOJAa,  ©CTECTBEHHass U  HUCKYCCTBEHHas
PaaOaKTUBHOCTDH

11.4

OmnwuceIBaTh M3y4YeHHBIE CBOMCTBA BEIIECTBA (JICKTPUUYECKHE, MAaTHUTHBIE,
ONTUYECKUE, DIIEKTPUYECKYI0 TMPOBOAMMOCTb pa3jIM4YHBIX Cpea) U
JNIEKTPOMAarHuTHbIE  SIBIEHUS  (TpOLIECChl), HUCHONB3YyS  (U3NYECKUE
BEJIMYMHBI: AJIEKTPUUYECKUH 3aps]], cUjla TOKa, SJIEKTPUYECKOEe HalpsKEeHUe,
AJIEKTPUYECKOE COMPOTUBIICHHE, PA3HOCTh moTeHimanoB, IJC, pabora
TOKa, WHAYKLMS MarHuTHOro rmousis, cwia Awmnepa, cuina JlopeHna,
WHAYKTUBHOCTH KATYIIKH, YHEPTHUS AIIEKTPHUECKOTO ¥ MarHUTHOTO IOJIEH,
NEepUOJl U 4YacToTa KojieOaHUI B KojeOaTeNIbHOM KOHTYpE, 3apsl U cuja
TOKa B IIpOlLlECC€ TapMOHUYECKHX AJIEKTPOMATHUTHBIX KOJeOaHUH,
(OKycHOE pacCTOSIHU€ M OINTHYeCKas CHJIa JIMH3bL, TpPU ONUCAHUU
MPAaBUIBHO TPAKTOBATh (PM3UYECKUH CMBICI HCIOIB3yEMbIX BEIHYUH, HX
0003HaYeHHUsT W EIAMHHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIME JTaHHYIO
(GU3NYECKYIO BEIMYMHY C IPYTHMH BETHIYMHAMUA

115

OnwuceIBaTh HU3YUYCHHBIC KBAHTOBBIC SBJIICHHUA W TPOLECCHI, HCIOJIb3Yys
(1)I/I3I/IQCCKI/IG BCIIMYUHBI: CKOPOCTb JJICKTPOMArHUTHBIX BOJIH, [JIMHA
BOJIHBI MW YacCTOTa CBETAa, OJHEPrusd MU HUMITYJbC (1)OTOHa, nepuona
nojypaciiaaa, SHEPrusl CBA3W ATOMHBIX AACP; MPH OIMMMCAaHHUU NPABUIIBHO
TPAKTOBATb q)HSquCKI/Iﬁ CMBICI HCITI0JIB3YyCMBbIX BCJIINYHH, ux
0003HAUYCHUS U CANHUIIbI; YKa3bIBATb (l)OpMyJ'ILI, CBA3BIBAOINMEC OAHHYIO




11.6

11.7

(¢u3NYECKyI0 BEJIMYUHY C APYTMMH BEIMYMHAMH, BBIYHCIATH 3HAUCHHE
(hbU3MUeCKO BETUIUHBI

AnHanu3upoBaTh (pU3NUECKUE MIPOIECCH U SBJICHUS, UCTIONB3Ys (pru3ndeckue
3aKOHBl W MPHUHOUNBL 3akoH OMa, 3aKOHBI IOCTEIOBATEIBHOTO H
MapauIeIbHOTO COSTMHEHHS IIPOBOIHUKOB, 3aKOH J[xoymnsa — Jlenna, 3akoH
AJIEKTPOMArHUTHON WHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PaclpoCTpaHEHHS
CBETa, 3aKOHBI OTPAXKEHHsI CBETA, 3aKOHBI MIPETIOMJICHUS CBETa, ypaBHEHHUE
OnHmreitna g GoTorddexTa, 3aKOH COXpAaHEHHS DHEPrHH, 3aKOH
COXpAHEHHUS UMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUIECKOT 0 3apsiaa, 3aKOH
COXpPaHEHUsI MacCOBOI'0 YHCIA, MOCTYNaTel bopa, 3aK0H paguoaKkTHBHOIO
pacraza; Ipu 3TOM pas3inyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €To
MaTEeMaTHYeCKOe  BBIDAKEHWE M YCIOBUsA  (TpaHHIBI,  OOJIACTH)
IPUMEHHUMOCTH

OnpenensTb HampaBiI€HHE BEKTOpa MHIYKIUU MArHUTHOTO  TOJS
MIPOBOJIHMKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeHia

11.8

11.9

Crpouth M ONMCHIBATH H300pa)K€HHE, CO3aBAaEMOE IUIOCKUM 3EpKajloM,
TOHKOM JIMH301

BBINONHATE 3KCIIEPUMEHTHI 10 HWCCICAOBAHUIO (U3UYCCKUX SIBICHHHA |
MIPOIIECCOB C UCTIOIB30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHHIA; IPH ITOM
dbopMyupoBarth mnpodieMy (3aady) U THIIOTE3y YIeOHOTO IKCIICPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIUIOKEHHOTO 000pYIOBaHUs, TIPOBOJIUThH OIIBIT
1 (OpMYJIMPOBATh BBIBOJIbI

11.10

OcymiecTBiATh MpsIMBbIE W KOCBEHHBIE M3MEPEHHs] (U3NUYECKUX BEIWYHH;
IIPU 3TOM BBIOHMpPATh ONTHUMAJIBHBIA CIIOCOO H3MEPEHHUs] U HCIIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NIOTPEIIHOCTEN U3MEPEHU

11.11

11.12

HccnenoBath 3aBUCUMOCTH  (DU3HUYECKUX BEIMYHH C HCIOJIB30BAHUEM
MPSAMBIX U3MEPEHHUIA; IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBAThH
pe3yabTaThl TOJYYEHHOW 3aBHCHUMOCTH (U3HYECKUX BEIUYMH B BHUJC
TaOIUIl ¥ TPaUKOB, JIeTaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIETOBAHUS

CobmronaTh npaBuiia 6€30MacHOr0 Tpy/a MpU MPOBEIEHUN UCCIETOBAaHUIN
B paMmKax Y4eOHOro OHKCIEPUMEHTa, Yy4YeOHO-HCCIIENOBATEIbCKON U
IIPOEKTHOM JEATEIBbHOCTH C UCIOJIB30BAHUEM U3MEPUTEIBHBIX YCTPONCTB
1 1a00paTOpPHOro 000pyAOBaHUS

11.13

Pemarp pacuérHble 3amauM ¢ SBHO 3a/JlaHHON (PU3UYECKOW MOJIENbIo,
UCTOJb3Yys (PU3NYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3aJa4un BI)I6I/IpaTI> (1)I/I3I/I‘IGCK}’IO MOJ€CJIb, BBIACIATH (1)I/I3I/I‘IGCKI/IC BECJINYHHBI
u (opmynel, HeoOXoAuMble s €€ pELIeHHs, MPOBOAUTH PACUETHI U
OIICHUBATh PCAJIbHOCTH MOJTYYCHHOI'O 3HAYCHH A (1)I/I3I/I‘I€CKOI\/’I BCJINYHHBI

11.14

11.15

11.16

Pemars Ka4eCTBEHHBIE 3a1a4H: BBICTPAaNBaTh JIOTUYECKH
HEMPOTUBOPEUMUBYIO IIEMOYKY PACCYXKIAEHUU C ONOpPOM HAa HU3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PU3UUECKHE SIBICHUS

Hcnonp3oBaTh  HpU  pelIeHMH  y4eOHBIX  3aJad  COBpPEMEHHbIE
MH(OpPMALIMOHHBIE  TEXHOJOTMM  JJIsl  TOHMCKAa, CTPYKTYpPUpPOBaHUS,
UHTEpOpETallMid M MpPEeJCTaBIeHUS Y4eOHOM U  Hay4YHO-TOMYJISAPHON
nH(pOpMallUY, TOJYYEHHON U3 pa3IUYHBIX HCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJyyaeMyto HHPOpMAIUIO

OOBSICHATh TPHUHIMIIBI JCUCTBUA MAIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS HMX O€30MacHOTO HCMOJIb30BaHUS B




HOBCEIHEBHOU KU3HU

11.17

[TpuBoAMTH IPUMEPHI BKJIaZA POCCHMCKHUX M 3apy0eKHbIX YUEHBIX-(DU3UKOB
B DPa3BUTHE HAayKH, B OOBACHEHHE IPOLECCOB OKPYXKAlOILEro Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

11.19

Hcnonb30BaTh TeopeTUUECKHe 3HAHUS 10 (PU3UKE B MOBCEIHEBHON KU3HU
sl o0ecriedeHus: 0€30macHOCTH MMpU  OoOpaleHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, JJISi COXPAHEHUS 37J0OPOBBS M COOIIOICHUS
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYIKAIOIIIEH cpejie

PaGorare B rpymme C BBINOJIHEHUEM PA3IMUYHBIX COLMAIBHBIX POJIEH,
TUTAHUPOBATh PadOTy TPYIIIBI, PAMOHAIBHO PAaCIpeNeNiaTh O0S3aHHOCTH U
IUIAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CHUTyalusX, aJEeKBaTHO
OLICHMBAaTh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TIPYyNIlbl B  PEIICHUE
paccMaTpruBaeMoii mpoodIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

pa3aejia JIEMCHTA

Kon Kox npoBepsiemoro

HpOBepﬂeMLIe 3JIEMEHTBI COACPKAHUA

11

OU3NKA 1 METO/JbI HAYYHOI'O ITO3HAHUA

®uzuka — Hayka o npupoje. Hayunbie mMeTombl
MIO3HAHUS OKpYKaroIlero Mupa. Pounb
JKCIIEPUMEHTAa U TEOPUM B IPOIECCEe IMO3HAHUS
PUPOJIBL. DKCIEPUMEHT B (PU3UKE

1.2

MogenupoBanue  (GU3HYECKHX  SIBICHUH U
npoueccoB. Hayunele rumnoressl. Puznueckne
3aKOHBl W TEOpHH. [paHHMIIBI TPUMEHHUMOCTHU
¢u3nuecknx 3akoHOB. [IpWHIMII COOTBETCTBHSL.
Pore u wmecro ¢usuku B (HOpPMUPOBAHHU
COBPEMEHHOW HAayYyHOH KapTUHBI MHpa, B
NPaKTUYECKOH IeSTETbHOCTH JIIOACH

MEXAHHUKA

KMHEMATHKA

2.11

Mexannueckoe aBH>KeHHE. (OTHOCHTEIBHOCTH
MEXaHUYECKOro JBrkeHus. Cucrema oOTcYeTa.
Tpaexropus

212

2.1.3

21 2.14

[lepemenienue, CKOpPOCTh (CpedHssi CKOPOCTh,
MTHOBEHHAsI CKOPOCTH) " YCKOpEHHE
MaTepuaibHOW TOYKH, HMX NPOEKIMH Ha OCHU
cucteMbl koopauHat. ClokeHHe TepeMeIeHI U
CIIOKEHHE CKOPOCTEi

PaBrOMepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKCHUE. I'paduxu
3aBUCUMOCTU KOOPAMHAT, CKOPOCTH, YCKOPEHHs,
IIyTH U TEPEMELIECHUs MaTEepUAJIbHOW TOYKH OT
BpEMEHU

CBoOoaHOe masieHne. Y CKopeHue cBoOOJHOTO
ImaacHUusA

2.15

2.1.6

2.1.7

Kpusonnnueiinoe JIBHKECHUE. PaBrOMepHOE
JBUKEHHE MaTepUaIIbHON TOYKH IO OKPY>KHOCTH.
VYrnoBast CKOpOCTb, JIMHENHAs CKOpocTh. [lepnon
1 JacToTa. LleHTpocTpeMuTENbHOE YCKOPEHHE

Texuuueckue YCTpOMCTBA: CIIUJOMETD,
JBWKEHHE CHAps/OB, LENHbIE UM PEMEHHBIC
nepeaadu

[IpakTuyeckue paboTsl. M3mMepeHre MrHOBEHHON
ckopocTH. MccienoBaHne COOTHOLICHHSI MEXAY
My TSIMH, PO ACHHBIMU TEJIOM 3a
IIOCJIEI0BATEIIbHbIE paBHbIE MIPOMEXKYTKH
BPEMEHH IIpU PABHOYCKOPEHHOM [BHJKEHHUHU C
HAYaJIbHOM CKOPOCTBIO, paBHOU HYI0. M3ydeHue
JNBUKEHMSI IIapuKa B BSA3KOM  JKMJIKOCTH.
W3yyenne  nBuKeHUs ~ Tena,  OpOLIEHHOIO




TOPHU30HTAJILHO

2.2

TMHAMUKA

2.2.1

[Ipunnun otHocurensHocTH [anmites. IlepBslii
3akoH  Hbrotona. MHepumanbHble  CUCTEMBI
orcuéra

2.2.2

Macca tena. Cuia. [IpuHnun cynepno3umnuu cui

2.2.3

2.24

Bropoir 3akoH HplooTOHa I MarepualbHOU
TOYKH B MHEpHHAIbHOU cucteme oTcuéra (MCO).
Tpernii 3axkoH HproTOHa U1 MaTepUaIbHBIX
TOYEK

3akoH BceMUpHOTro TAroTeHus. Cuia TSHKECTH.
ITepBast KocMu4ecKast CKOpocTh. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenusi. Cyxoe Ttpenue. Cuna TpeHUs
CKOJBXKEHUSI W CWiIa  TPEHUA  TOKOA.
Koaddunuent tpenus. Cuna cOnpoTHBICHUS
TIpU ABUKEHUU TeJa B )KUJIKOCTH UJIU Ta3e

2.2.7

2.2.8

2.2.9

[locrynatenbHoe U BpallaTreiabHOE JABUKEHUE
abCcoJIIOTHO TBEPJOrO Tena
MOMEHT cuiIBl OTHOCHUTEIIBHO OCH BpallleHHs.

[Inmeqo cwibl. YcinoBus paBHOBECHsS TBEPAOIO
tena B UCO

TexHuueckue YCTPOﬁCTBaZ INOAIIMITHUKH,
ABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuyeckue paboTel. M3yueHue JBUKEHUSA
Opycka 10 HaKJIOHHOM IUIOCKOCTH MO A€HCTBUEM
HECKOJIbKUX cwl. HMccienoBanue 3aBUCHUMOCTH
cuI YIIPYTOCTH, BO3HUKAIOIINX B
nepopMupyeMoil  NpyKMHE M PE3MHOBOM
oOpa3ue, OT BEIUYMHBI HUX JedopMaluu.
HccnenoBanue yclloBUM paBHOBECHS TBEPAOIO
T€Ja, UMEIOUIETO OCh BPAILEHUs

2.3

3AKOHBI COXPAHEHNWA B MEXAHUKE

2.3.1

NmMmnynec  maTepHambHOM  TOYKH,  CHCTEMBI
MarepuanbHbIX TOYeK. MmMmynsc cunsl u
M3MEHEHHE UMITYJIbCa TeIa

2.3.2

2.3.3
2.34

2.3.5

2.3.6

3akoH  coxpaHeHus wumnyisca B MCO.
PeakTuBHOE ABMKEHNE

Pabora cuibl

MOo1HOCTb CHIIBI

Kunernueckass sHepruss MaTepHAIbBHOW TOYKH.
Teopema 0 KHHETHYECKON SHEPTUH
[lorenumaneHas ~ sHeprusa.  lloreHuumanbHas
SHEprusi ymnpyro Ae(GopMHUPOBAHHOM MpPY>KUHBI.
[ToTenunanpHas JHEPrus Tena BOJU3U
MOBEPXHOCTU 3eMJIU

2.3.7

HOTGHHI/IaJ'IBHI)Ie U HCEIIOTCHIUAJIBHBIC CHIIBI.




CBs3p  pabOTBl  HEMOTEHLUUANbHBIX CHI  C
U3MEHEHHEM MEXaHMYECKOH SHEpruM CHCTEMbI
TeNl. 3aKOH COXPaHEHMsI MEXaHUYECKON S3HEPTUU

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
239 TexHudeckue yCTpOMCTBA: JBUXKCHUE DPaker,
o BOJIOMET, KOIlep, IPYKUHHBIN MUCTOJIET
[Ipaktnueckue  pabotel.  M3ydeHuwe  cBs3M
CKOpPOCTEM Tea mpu  HEYNpyrom  yzape.
2.3.10
HccnenoBanne  cBaA3M  paboOThl  CHJIBI €
M3MEHEHUEM MEXaHUUYECKOM 3HEPIuu Tena
3 MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU
OcHOBHBIE HOJIOKECHMS MOJIEKYJISIPHO-
KMHETUYECKOM TeopuHu. bpOyHOBCKOE BUIKEHHE.
3.11
Huddysus. Xapakrtep JIBKEHUS u

BSaHMOHCﬁCTBHH HacCTHll BEIICCTBa

Mopnenu CTpOCHHSI Ta30B, KHUIAKOCTEH U TBEPIBIX
3.1.2 TeJ U OOBSICHEHHWE CBOMCTB BEIECTBA HAa OCHOBE
ITUX MOJeIIeH

Macca  monekyin.  KoaumyecTBOo — Bemiecrtna.

3.1.3 [TocTostHHast ABoraapo
314 TemmoBoe paBHOBecue. Temmeparypa u €€
3.1 n3mepenue. [1lkana temneparyp Llenscus
Mogenb uaeanbHoro raza. OCHOBHOE ypaBHEHHUE
3.15 MOJIEKYJISIPHO-KMHETHYECKOW TEOPHUH UIECAIBHOTO

rasa

AbGconoTHas TeMmmepaTypa Kak Mepa CpeaHen
3.16 KMHETUYECKOM DSHEpPIrUu TEIUIOBOTO JBM)KEHUS
yactul ra3a. [llkana remneparyp KenbBruna

VYpasuenune Kianelipona — MenzeneeBa. 3akoH

3.17 JansToHa

l'azoBbie 3akoHbl. M3o0mporeccsl B HACATBHOM
3.1.8 raze ¢ OOCTOSHHBIM KOJIMUECTBOM BEIISCTBA:
M30TepMa, U30X0pa, n300apa

3.1.9 TexHu4eckue ycTpoicTBa: TepMOMETP, OapoMeTp

[Ipaktuueckne pabotel. M3mepeHue Macchl
BO3JlyXa B KiacCHOM komHare. HccienoBanue
3aBUCUMOCTH MCXKAY MMapaMCcTpaMu COCTOAHUA
Pa3peKEHHOro rasa

OCHOBbI TEPMOJIMHAMUMKN
TepmoanHamuueckas  cucteMa.  BHyTpeHHsA

321 SHEprus  TEPMOAUHAMMYECKOHM  CUCTEMBI U
Coco0bl €€ N3MEHEHMSI

3.1.10

3.2
322 KonnuectBo TemioTsl U pabora. BHyTpeHHss
o 9HEPIrusl OJJHOATOMHOIO HJEAJIBHOTO Ta3a
323 Bunel  Temuonepenauu:  TEIIONPOBOJIHOCTb,

KOHBEKIMS, H3IydeHHe. TemnoéMKOCTh Tena.




3.24

VYnenbHasgd TEIIOEMKOCTL BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPU TEIIOoTepeiadue

[lepBriii 3akoH TepMoanHaMuku. I[IpumeHnenue
IIEpPBOTO 3aKOHa TEPMOJAUHAMUKU K
u3ompoueccam. ['paduueckas HMHTepIIpeTaLUs
paboThI raza

3.2.5

TeroBble  mamuHbl.  [IpuHOUIBL  1EWCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi 3HEpruu B
TEIUIOBBIX MamuHax. Koad¢uimeHT moie3Horo
nevicteus (manee — KIIJ[) TermoBol MamiuHBI.
uxn Kapno u ero KII[{

3.2.6

Bropoii 3akon TepmonuHamuku. Heobpatumoctsb
MpOLIECCOB B MpUpoae. TemioBble ABUTATEINH.
DKosorndeckre npooIeMbl TEIIO3HEPTETHKH

3.2.7

Texauueckue YCTpOMCTBA: JBUTaTeIIb
BHYTPEHHEI'0 CropaHusi, OBITOBOM XOJOJMIBHUK,
KOHJIULIHOHED

3.2.8

[Ipaktuueckue padotel. M3mepeHue yaenbHOM
TEIIOEMKOCTH

3.3 ATPEI'ATHBIE COCTOSHNSA BEHIECBA. ®A30BBIE I[TEPEXO/IbI
[TapooOpa3zoBanue u koHaeHcauus. Vcnapenue u
331 KUIECHWE. YJelbHas TeIioTa napooOpa3oBaHUs.
3aBUCHMOCTh TEMIIEPATYPbl KUIIEHUS OT AaBJICHUS
332 AGcontoTHasT W OTHOCHUTENbHAas  BIAXHOCTb
BO31yxa. HaceleHHslii nap
Teépnoe tenmo. Kpucraminueckue u amopdHbie
3.3.3 Tena. AHH30TPONUS  CBOMCTB  KpPUCTAJIJIOB.
XKunkue kpucramisl. CoBpeMeHHbIE MaTepHAITBI
334 [InaBnenne w  KpucTtauM3auus. YjelbHas
TerioTa miasiaeHus. CyOnumanus
3.35 YpaBHeHHe TemI0BOro 6ansanca
TexHuueckue  yCTpOMCTBA:  TUTPOMETp U
336 MICUXPOMETP, KaJOpUMETp, TEXHOJIOTUH
MOJTyYeHHUSI COBPEMEHHBIX MAaTEpUaNoB, B TOM
YrcJie HAHOMAaTepHalloB, U HAHOTEXHOJIOTUU
337 [IpakTnyeckue paboThl. M3MmepeHHe BIIAXKHOCTH
BO31yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpuzanusi Tel. OJEKTpU4eckuil 3apsn. Jlsa
BU/IA AJIEKTPUUYECKUX 3apsiJIOB
41 4.1.2 [IpoBOAHMKY, TUANEKTPUKH U IOTYTIPOBOIHUKH
4.1.3 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia
4.1.4 B3aumoneiictBue 3apsinoB. 3akoH Kymnona
415 DIEeKTpUUIECKOe noJie. HanpsoxéanocTts

QJICKTPHUUYCCKOI'O IT0JIA. HpI/IHI_[I/IH CYICPIO3UIIMH.




4.2

JIvHuM HANPSYKEHHOCTH JIEKTPUUYECKOTO MOJISt

PaGota cua  9MEKTPOCTATHYECKOTO  MOJISL.

4.1.6
ITorennuan. PasHOCTH MOTEHIINAIOB
[IpoBOAHMKKM U AMPJCKTPUKH B TOCTOSHHOM
4.1.7 3JIEKTPUYECKOM oJIe. Jusnexrpudeckas
IPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOoEMKOCTh  IIOCKOIO  KOHJAEHCATopa.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa
Texuuueckue yCTpOiicTBa: 3EKTPOCKOTI,
41.9 NEKTPOMETP,  IJIEKTpPOCTaTHUECKas  3allMTa,
3a3eMJIGHHE  DJIEKTPONpUOOpOB, KOHIAEHCATOD,
KCEPOKC, CTPYUHBINA IIPUHTED
4110 [IpakTnueckue paboTsl. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOPa

IOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

421

YcenoBus CyLIECTBOBAHUSA HOCTOSIHHOT'O
aneKkTpudeckoro Toka. Mcrounuku Ttoka. Cuna
TOoKa. [IOCTOAHHBIA TOK

4.2.2

Hanpsokenue. 3akon Oma 17151 yyacTka 1enu

4.2.3

4.2.4

DNEKTPUUECKOE  CONpPOTUBIEHHE. Y JEeNbHOE
COINPOTHBIICHUE BEIIECTBA

HOCHeﬂOBaTeHLHOG, mapaajicjibHOC, CMCHIAHHOC
COCIUHCHUEC ITPOBOJHUKOB

4.2.5
4.2.6

Pabota anextpuueckoro Toka. 3akoH Jlxoyms —
Jlenma

MOIIHOCTB JIEKTPUYECKOTO TOKA

4.2.7

4.2.8

4.2.9

anekTpoABKymas cuna (manee — OJC) u
BHYTPEHHEE CONPOTHUBICHUE HCTOUYHUKA TOKA.
3akoH Oma  gnd  1ONHOM  (3aMKHYTOM)
anekTpuueckoi nenu. Kopotkoe 3ambikaHue
DJEeKTpOHHAs MPOBOAUMOCTD TBEPJIBIX METALIOB.
3aBUCUMOCTh ~ CONPOTHBIICHHS METAJUIOB  OT
Temrneparypbl. CBepXIIpOBOIUMOCTh
OnexkTpuyeckuif TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10

4211

IHonynpoBoanuku. CoOCTBEHHass W NpPUMECHas
MIPOBOJIMMOCTD IOJYIPOBOIHUKOB. CBOMCTBa p-N
nepexoza. IloaynpoBoIHUKOBBIE TPHUOOPEI

DNEeKTPUYECKUI TOK B AIEKTPOJIUTAX.
DIIEKTPOJIMTUYECKAS] TUCCOIUALIHS. DIIEKTPOIIN3

4.2.12

4.2.13

OnexTpuueckuid Tok B razax. CaMocTosATENbHbBIN
1 HECaMOCTOSITENIbHBIA pa3psl. Pa3nuuHble TUIBI
CaMOCTOATENBHOrO paspsga. Monnus. I1nazma

TexHnueckue yCTpOHCTBa: amrepMerp,
BOJIbTMETD, peocrar, UCTOYHUKA  TOKa,




AJIEKTPOHArpEBATENIbHbIE npudopHI,
JEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COINIPOTHUBIIEHUS, BaKyyMHBIH AMOJA, TEPMHCTOPbI
u GOTOPE3UCTOPHI, MOITYIPOBOAHUKOBBIN U0,
rajibBaHMKa

4.2.14

11 KIIACC

[IpakTnueckue pabotel. M3ydeHue cMeEIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC uUCTOYHMKA TOKa U €ro
BHYTpPEHHEro  comnportuBieHus. Habmronenue
JIIEKTPOJIA3A

Kon
pasneia

4

Koanposepsiemoro 3;1eMeHTa

IIpoBepsiemble dJ1eMEHTBHI COIeP:KAHUS

SJIEKTPOAMHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S UHAYKOWA

43 43.1

4.3.2

4.3.3

IlocTrostHHblE  MarHuThbl. B3auMojencTBue
HOCTOSIHHBIX MAarHUTOB

MaruutHoe  mosie.  Bektop — MarHuTHOM
naaykuuu. [lpunmun cynepnosunuu. Jluaun
MarHuTHo  umHAykuuu. Kaprtuna nuHui
MarHUTHOM MHAYKIMH TIOJSI  MOCTOSTHHBIX
MarHuToB

MarauTHOE 10J€ MPOBOJHHMKA C TOKOM.
Kaptuna nuHMI 10N JUIMHHOTO MPSIMOTO
NPOBOJHUKA M  3aMKHYTOIO  KOJIBLIEBOT'O
MPOBOJHUKA, KATYIIKH C TOKOM. OmbIT
Opcrena. B3aumopeiicTBue NPOBOJHUKOB C
TOKOM

4.3.4

Cuna Amnepa, e€ MOyJIb U HAIIPaBJICHHE

435

Cuna JlopeHna, €€ MOAyJdb U HampaBlICHHE.
JBrxeHue 3apsKEHHOU YaCTHUIIBI B
OJIHOPOJIHOM MarHuTHOM moje. PaGoTa cuisl
Jlopenua

4.3.6

SIBneHune ANeKTPOMAarHUTHON UHAYKIIUU

4.3.7

IToTOK BeKTOpa MAarHUTHOM MHIYKITUU

4.3.8

4.3.9

OJIC wHAyKuuH. 3aKOH 3JIEKTPOMArHUTHOU
unaykiun Oapanes

BuxpeBoe  osnekrtpuueckoe moine. I/C
WHIYKIIMK B TPOBOJHHKE, JABMIKYIIEMCS
MOCTYMAaTeIbHO B OJHOPOJHOM MarHMTHOM




I10JIC

4.3.10 [IpaBusio Jlenia
4311 NuaykTuBHOCTE. fIBIEHHME CAMOMHIYKLIHH.
OJ1C caMOMHAYKIIUU
4.3.12 DHeprusi MarHUTHOTO TIOJIsT KATYIITKH C TOKOM
4.3.13 DJIEKTPOMAarHUTHOE TT0JIe
TexHuueckue YCTpOKCTBA: [IOCTOSIHHBIE
4314 MarHuThl, HJIEKTPOMArHUThl, JIEKTPOABUIaTEb,
YCKOPHUTEIH 3JIEMEHTapHBIX 4acTull,
WHAYKLIMOHHAS [1€Yb
[IpakTueckue paboThI. N3yuenne
MarHUTHOTO  MOJs  KAaTyIIKM €  TOKOM.
4.3.15 HUccnenosanue JEUCTBUSA MTOCTOSIHHOTO

MariuTa Ha pPaMKy C TOKOM. I/ICCJ'Ie)IOBaHI/Ie
SIBJICHUSA BJIGKTpOMaFHHTHOfI HHAYKOWUHN

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUWYECKUE U O5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

512

KonebarenpHas cHCTEMA. CBoOoHbIE
KojeOaHus.  ['apMOHHMYEeCKHE  KoJicOaHHMS.
Ilepuion, wactora, ammmryna u  (dasa
Konebanuit

[IpyxuHHBIA ~ MasTHUK. MaremaTHuyecKHii
MasiTHUK

5.1.3

VYpaBHEHHE  TapMOHUYECKMX  KOJI€OaHMIA.
Kunematnueckoe M TMHAMHUYECKOE OIMCAHUE
KOJIeOATEeIbHOTO JIBHYKCHHUSI

5.14

[IpeBpamenue »HEpruM NpU TapMOHUYECKUX
kojeOaHusax. CBs3b aMIUIMTYAbl KoOJIeOaHM
UCXOJHOM  BENIMYMHBI C  aMIUIUTYJaMH
KoJe0aHuil €€ CKOPOCTU U YCKOPEHHUS

5.15

Konebarenbublit KOHTYP. CBobOoHBIE
JIEKTPOMArHuTHBIE KoJeOaHHWs B HUAEaTbHOM
Koe0aTeIbHOM KOHTYpE. AHAIOTHS MEXITy
MEXaHHYECKUMH M 3JIEKTPOMarHUTHBIMU
konebanusimu. @opmyia TomcoHa

5.16

5.1.7

3akoH COXpPAaHCHUA OHEPruvu B HUACAIBHOM
K0JIe0aTeIbHOM KOHTYpPC

BoiHyX/1eHHBIE MEXaHHWYecKHe KoJeOaHusl.
Pe3onanc. Pe3onancnas KpuBasl.
BrinyxieHHbIE AIIEKTPOMAarHUTHBIE
KoJeOaHusl.

518

[IepemeHHBII TOK. CuHycouanbHbIN




5.2

5.3

IIEPEMEHHBIN TOK.

MoIHOCTh NIEPEMEHHOT0 TOKA. AMILIUTYIHOE

5.1.9 W JICUCTBYIOIICE 3HAYCHHE CHUJIBI TOKa U
HaIpsHKEHUS
Tpancdopmarop. IIpousBoacTso, mepenava u
norpebieHue ANEKTPUYECKON SHEPTUH.
51.10 DKOJIOTUYECKUE PHUCKU TpPU TMPOU3BOJICTBE
BJIEKTPUYECKON SHEPIrUu. Kynbrypa
HCII0JIb30BAHUS ANEKTPOIHEPTUH B
MOBCEJIHEBHOM JKU3HU
TexHnudeckue  ycTporcTBa:  ceiicmorpad,
5.1.11 JIIEKTPUYECKUI 3BOHOK, JIMHUU
aNeKTponepeaayd
[IpakTuueckue paboTHI. Uccnenosanue
3aBUCHUMOCTH [I€pUOJia MaJbIX KoJeOaHUi
5112 rpy3a Ha HUTU OT JJIMHBI HUTU U MacChl rpy3a.

UccnegoBanme INEPpEMCHHOTIO TOKa B LCIIU U3
IIOCJIICA0OBATCIBHO COCJIMHEHHBIX
KOHIACHCATOPA, KaTYIIKHU U PE3UCTOpa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, YCIIOBHS
591 pacrpocTpaHeHHs. [Tepuon. CKopoCTh
pacrpocTpaHeHUs u JUINHA BOJIHBI.
[TonepeuHble ¥ MPOAOIBHBIE BOJTHBI
599 WuTepdepenus u audpakius MEXaHUIECKUX
BOJIH
593 3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3ByKa.
BricoTta Tona. TemMOp 3Byka
DeKTpOMarHuTHBIC BOJTHBI. YcnoBust
524 U3JTy4eHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenrauus BektopoB E, B u v B
9JIEKTPOMArHUTHOM BOJIHE B BAaKyyMe
CaoiicTBa 3JIEKTPOMarHUTHBIX BOJIH:
505 OTpaXKEHHE, TpEeIOMIICHHE,  TOJSpU3aIus,
mudpakuus,  uHTeppepenuus.  CKopocTh
AJIEKTPOMArHUTHBIX BOJIH
Hlkana JIEKTPOMArHUTHBIX BOJIH.
5.2.6 [IpumeHeHHe AJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY
[IpuHUIMOBl  PagMOCBS3M U TENEBUACHUS.
5.2.7 Pannonokarnmsi. DNeKTPOMarHuTHOE
3arps3HEHUE OKpYXKaroIeil cpeibl
TexHuueckue  yCTpOWCTBA:  My3bIKaJIbHBIC
WHCTPYMEHTHI, yJIBTPa3BYKOBasi JIHArHOCTHKA
5.2.8 B TEXHUKE u MEJIUIMHE, panap,
panuonpuEMHUK, TEJIEBU30D, aHTEHHa,

tesneon, CBU-neup
OIITUKA




53.1

5.3.2

[IpsAMosMHEHOE pPACIPOCTPAHEHUE CBETa B
OAHOPOAHOM cpene. JIyu cBeTa

OtpaxeHue cBeTa. 3aKOHbl OTPAXKEHHS CBETA.
[Noctpoenne n300paKeHHH B TNIOCKOM 3epKajie

5.3.3

5.34

INpenomienue cBeTa. 3aKOHBI IIPEIOMIICHHUS CBETA.
AOGCOTIOTHBIN TOKA3aTeb MPEJIOMIICHUS

[TomHoe BHyTpeHHee oTpakeHue. [IpenenbHbIN
YTOJI MOJIHOTO BHYTPEHHETO OTPAKEHUS

5.3.5

5.3.6

Hucnepcusi cBera. CloXHBIA cocTaB Oeoro
cpeta. LlBet

ColOuparonue ¥ pacCceUBAIOIIUE  JIMH3BI.
Tonkas nuH3a. @DOKYCHOE pacCTOSHUE U
OTITHUYECKasi CHJIa TOHKOH JInH3bI. [locTpoenue
n300paKeHUN B coOmMparomumx u
pacceuBaromux JinH3ax. dopmyna TOHKOM
JIMH3BI. Y BEIMUEHHE, TaBacMOe JTHH30M1

5.3.7

5.3.8

5.3.9

[Ipenensl NPUMEHUMOCTH TI€OMETPUYECKOU
ONTUKHU

Hutepdepenius CBeTa. Korepenrtusie
MCTOYHHUKH. Venosus HaOJIIOIeHUA
MaKCHMYMOB u MHHHAMYMOB B
UHTepPEPEHIIMOHHON  KapTHHE OT  JIBYX
crH(Aa3HBIX KOT€PEHTHBIX HCTOYHUKOB

Judpakuus ceera. J{udpakimonnas pemeTka.
VYcnoBue HaOMIOEHUS TJIaBHBIX MaKCHMYyMOB
IpHU MaJEHUH MOHOXPOMATHYECKOIO CBETA Ha
TUGPAKIUOHHYIO PEIIETKY

5.3.10

[Tonspuszanusa ceera

5311

TexHuyeckue  yCTpoOHCTBa:  O4YKHM, JIyIa,
¢doToanmapar,  MNPOEKIUOHHBI  ammapar,
MHUKPOCKOII, TEJECKOIl, BOJIOKOHHAsl OITHKA,
T paKMOHHAs PEIIETKA, MOISPOU

5.3.12

6.1

6.2

[IpakTnueckue paboTHI. N3mepenune
nokasarenst npenomsieHus.  Mccnenosanune
CBOICTB n300pakeHu B JIMH3aX.
HabmtoneHue nucnepcun cBeta

6 BJIEMEHTAI CITIELTUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

I'panuubl  TPUMEHUMMOCTHM  KIIACCUYECKOU
MEXaHWKH. IToctynatet TEOpUHU
OTHOCUTEJIBHOCTA: HWHBAPUAHTHOCTb MOJIYJIA
CKOpOCTM CB€Ta B BaKyyMme, MPHUHIUI
OTHOCHUTEJIBHOCTH DHHINTEHHA

OTHOCHUTENBLHOCTD OJIHOBPEMEHHOCTH.
3ameyieHne BpEeMEHH U COKpAIleHUE JJTHHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3p Maccel C DHEprued W HMMIYJIBCOM




CBOOOJHOW  YacTHLIBl.  DHEPrusi  IOKOS
CcBOOOIHOM Y4aCTHUIIEI

KBAHTOBAA ®U3UKA
RJIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. Popmyna Ilnanka cBsizM SHEpPruu

7.1.1 (hoTOHA ¢ ero 4acTOTOW. DHEPrusl U UMITYJIbC
dbortoHa
OtkpeiTHe U wuccienoBanue GoTtodddekra.
7.1.2 OnbIThI AlT. Cronerosa. 3aKoHbI
dhoTodrddekra

VYpaBuenue OiHmrTeiiHa a1 QoTodpdekra.

713 «Kpacnas rpanuma» ¢portodaddexra
714 JaBnenue ceera. OnwiTel [1.H. JIeOGenena
7.1.5 XHUMHYECKOE NEUCTBHUE CBETA
716 Texuuyeckue ycTpolcTBa:  (HOTOIIEMEHT,
(dboTonaTunK, coTHEeYHAsI OaTapesi, CBETO IO,
CTPOEHUE ATOMA
Monens aroma Tomcona. OneiTel Pesepdopaa
7.2.1 10 UCCJICIOBAHUIO CTPOEHUS aToMa.
[Inanerapnas moxenbs aroma
[Tocrynatel bopa. M3nydeHne U noOrJoLIEeHHUE
799 (OTOHOB TIpHM TMEpexoje aTromMa ¢ OJHOTO

YPOBHSI SHEPTrUu Ha JPYyroil. Buabl crieKTpos.
CriekTp ypOBHEM 3HEpPruu aroMa BoJ10poaa

BomHoBbIE cBolicTBa wactul. BomHbl e
7.2.3 Bbpoitna. KoprnyckynspHO-BOIHOBON Ayallu3M.
Judpakius 31eKTPOHOB Ha KpUCTaJIax

CroHra"HHoe u BBIHY)XXKJICHHOC HU3JIYyUCHHC.

7.24 .
VYcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

TexHudeckue yCTPOMCTBA:  CIIEKTPAJIbHBIN
7.2.5 aHayin3 (CIEKTPOCKOM), Ja3ep, KBAaHTOBBIN
KOMIIBIOTEP

[IpakTnueckue paboTHI. Habmonenue

7.2.6 .
JIMHEHYATOro CIeKTpa

ATOMHOE A1PO

Metoasl Ha6J'II-O,Z[eHI/I}I 151 perucTpanmuu
OJICMCHTAPHBIX YaCTHUI]

7.3.1

OTKkpbITHE paIOaKTUBHOCTH. OnbIThI
Pesepdopra mo  ompenmeneHuro  cocraBa
7.3.2 paaroakTUBHOTO M3mydeHus. CBoicTBa anbda-,
Oera-, ramma-u3;1y4eHHsl. Bnusnue
PaAMOAKTUBHOCTH HA KUBBIE OpraHU3MBbI

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykioHHas
7.3.3 Mozensb siapa [eiizenOepra — MBanenko. 3apsia
anpa. MaccoBoe uuciio sijpa. M3otomnsl




7.3.4

Anbda-pacnan. DEeKTPOHHBIH u
TTO3UTPOHHBIN OeTa-pacma. lNamma-
u3Iy4YeHue. 3aKOH paliOaKTUBHOTO pacaaa

7.3.5

DHeprusi CBS3M HYKJIOHOB B siape. SaepHble
cwibl. [ledekt Macchl sapa

7.3.6

Snepusle peakuuu. JleneHue U CUHTE3 sAEp

7.3.7

7.3.8

7.3.9

SAnepusiii peaxkrop. TepMmosaepHbIll CHHTES.
[IpobmeMbl W TEPCHEKTHBBI  SACPHOU
SHEPreTUKU. DKOJIOTHYECKHE ACIEKTBI
SIIEPHOM SHEPreTUKU

DJIeMEeHTapHbIe YaCTHUIIBI. OTKpbITHE
II03UTPOHA. DyHIaMEHTAIbHBIC
B3aUMOJICUCTBUS

TexHuueckue ycTpOHCTBA: JO3UMETP, Kamepa
Bunbcona, siiepHbIi peakTop, aToMHas bomba

7.3.10

[MpakTrueckue padoThl. MccnenoBanue TpekoB
gacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bépnoro neba. Co3Be3nus, spKue
3BE3/1bI, TUTAHETHI, UX BHIIUMOE JIBHYKCHHE

Conneynas cucrema. IlmaHeTel  3eMHOH
prnHLI. HJ’IaHCTI)I-FI/IFaHTI)I n HUx CHYTHI/IKI/I,
KapJIMKOBBIC IIJJAHETEHI. Mauisie Tela
CoaHEYHOH CUCTEMBI

8.3
8.4

8.5

Comnre, dpotocdepa u armochepa. Comneynas
AKTUBHOCTD

HcTouynuk sneprun CosHua u 3BE371

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETUMOCTb,  PaauyC,  TEMIEeparypa,  HX
B3aMMOCBs3b.  JlparpamMma  «CHEKTpaJIbHBIA
KJacC — CBETHMOCTBY». 3BE3JBI  TJIaBHOM
MOCJIEAOBATEIbHOCTA. 3aBHCHMOCTh «Macca —
CBETUMOCTb IS 3BE3 ] TJIaBHOM
MOCIICIOBAaTEILHOCTH

8.6

Buytpennee crtpoenue 3BE3n. COBpEeMEHHBIE
MPEJCTABICHHS O IPOUCXOKACHUN U 3BOIOINH
CoHita ¥ 3B€311. OTallbl JKU3HHU 3BE3]]

8.7

8.8

Mneunsiii Iyt — Hama  [amakTuka.
CnupanbHas CTpYKTypa I"anakTuky,
pacnpenenenue  3BE3N, Trasa W TBUIN.
Ilonoxxenne u  gBmwkenne ConHua B
lanaktuke.  Ilmockas u  cdepuueckas
noacucreMsl ["anakTuku

Tunel rajakTuK. PagyoranakTuku U KBasapsl.
UYEpHble ABIPHI B s1Ipax rajJakTHK




Bcenennas. Pacmmpenue BcenenHoil. 3akoH
Xab0ma. PazOeranme ramaktuk. Bospact wu

8.9 pamuyc Bcenennoi, Teopus  boibmioro
B3pbiBa. Mojens «ropsiueri  BceneHHOM».
PenukToBoe n3ityueHue
MacmtaGHast CTpYKTypa Bcenennoti.
8.10 Meraranaktuka. Hepeménubie 1mpoOIeMbI

aCTPOHOMHH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

1. 'S MsxuieB u ap. @usuka. 10xn. Kitaccuueckuii kypc. bazoBbiil u
yriryOieHHbii ypoBHU. MockBa. «IIpocsemienney, 2022r.

2. I' 4. Maxuues u ap. @usuka. 11k Kiraccuuecknii kype. bazoBbiii u
yriiyOieHHbIi ypoBHU. MockBa. «IIpocemienney, 2022r.
METOIUYECKHUE MATEPHUAJIBI JIS YUYUTEJIA

1. OtkperThiii 0ank 3aganuiit ®UIIA nia EI'D no pusuke

2. Coopuuku 11t moarotoBku Kk EI'D o ¢pusuke nox pen. M.IO. Jlemunosoii
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET



