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MNOACHUTEJIBHASA 3AIIMCKA

ITporpamMMa 1o ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CpEAHEro o0Iero obpa3oBaHusi pa3paboTaHa Ha OCHOBE
MOJIO’KEHUH U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTellbHOI mporpaMmel, npeactaBieHHbIX B OI'OC
COQ, a taxxe ¢ yu€tom (enepanbHOi paboyeli mporpaMMbl BOCTIMTAHKS U KOHIEMIIUN TPETOJaBaHus yaeOHOTO MmpeaMeTa
«Duszuka» B oOpaszoBaTenbHBIX oOpraHu3anusx Poccuiickoit ®Denepanuu, peann3yrOINIMX OCHOBHBIE 00pa30BaTEIIbHBIE
IIPOrPaMMBlI.

ConmepxaHue mporpaMMbl 1O (U3MKE HANpPaBIE€HO Ha (OPMHPOBAHME €CTECTBEHHO-HAy4YHON KapTHHBI MHpa
oOyuaromuxcst 10-11 kmaccoB mpu oOydeHun ux (usmke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESTEIBHOCTHOTO
nonaxona. [Iporpamma no ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO k miaaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METaNpeMETHBIM pe3ysibTaTaM OO0Yy4YEeHMs, a TaKK€ YUYUTHIBAET HEOOXOIMMOCTh pPEATU3allMU MEKIIPEIMETHBIX CBs3el
(U3MKN C €CTECTBEHHO-HAYYHBIMU Y4YEOHBIMM IpeaMeTaMu. B Hell ompenenstoTcss OCHOBHBIE LIETM U3Y4YeHHUs (PU3UKU Ha
YpPOBHE CpedaHero oomero o0pa3oBaHMs, IUIAHUPYEMBIE pe3yJIbTaThl OCBOEGHHS Kypca (U3MKU: JINYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma o gu3uke BKIIOYALT:

e IUIAHMPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (PUM3UKHU Ha 0A30BOM ypOBHE, B TOM YMCJIE NPEAMETHBIE PE3YJIbTAThl IO

rojiaMm o0y4eHus;

e conepkaHue yuebHoro mpenmMera «Puznka» mo rojgaMm o0yueHusl.

dusuka kak Hayka o0 HauboJee 00X 3aKOHAX MPUPOJIbI, BHICTYIAsA B KAUE€CTBE y4eOHOT0 MpeaMeTa B IIKOJIE, BHOCUT
CYLIECTBEHHBIA BKJIaJ B CHUCTEMY 3HAHMU 00 okpyxkatomeM mupe. [IKoapHBIA Kypc QHU3UKHA — CHCTEMOOOPa3yroIun A
€CTECTBEHHO-HAYYHbIX Y4YEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB U SIBJICHUH,
H3yyaeMbIX XHUMHEH, Ouosioruen, gusndeckod reorpadueid u actpoHomuei. Mcmonb3oBaHMEe W aKTUBHOE NPUMEHEHHE
duznyecKuX 3HAHUN OMpEeNeNsieT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTWH B cepe IHEPreTHKH, TPAHCIIOPTa,
OCBOGHHUSI KOCMOCA, TMOJYyYEHHUS HOBBIX MAaTE€pHAJIOB C 3a/JaHHBIMH CBOMCTBaMH M Apyrux. M3ydeHue (PU3MKU BHOCUT
OCHOBHOH BKJaJ B ()OPMHpPOBAHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydaroumuxcs, B (OpMHUpPOBaHHE YMEHUM
IPUMEHATh HayYHBIM METO/ TO3HAHUS PY BBINOJIHEHUH UMHU YUEOHBIX UCCIIEI0BAaHUI.



B ocHoBy kypca ¢u3Mku Ui ypOBHS CpelHero oOmiero oOpa3oBaHUs TMOJIOKEH pAd HIeH, KOTOpPBIE MOXKHO
paccMaTpuBaTh Kak MPUHIIMIIBI €70 TIOCTPOCHHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUM ¢ HEW Kypc SBIISETCS JIOTUYECKH 3aBEPUIEHHBIM, OH COIECPKUT MaTepual U3 Bcex
pa3aenoB (pU3MKH, BKIIOYAET KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUU C HEMl Marepuan Kypca (U3MKH OObETUHEH BOKPYT (PU3UUYECKHX TEOPHUH.
BenymuMm B kypce siBisieTcs: GopMUPOBaHUE MIPEICTABICHUNA O CTPYKTYPHBIX YPOBHSAX MaTepUU, BEIIECTBE U MOJIE.

Hoesa eymanumapusayuu. EE peanusanus MpeanoiaraeT HUCMOJb30BAHME T'YMAaHUTAapHOTO MOTEHIMana (HU3nuecKon
HAayKH, OCMBICJICHUE CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOILECTBA, a TAK)KE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U
HKOJIOTUYECKUMHU MPOOIEeMaMH.

Hoesn npuknaonoti nanpasnrennocmu. Kype pusmku mpeamnosaraet 3HaKOMCTBO C IIMPOKHUM KPYTrOM TEXHHYECKHX U
TEXHOJOTHUECKHUX MPUIIOKEHUIN U3yUYEHHBIX TEOPHU U 3aKOHOB.

Hoes skonocuzayuu peannsyercs MOCPEICTBOM BBEICHMS AIIEMEHTOB COACPIKAHUS, MOCBSIIEHHBIX SKOJIOTHYECKUM
npobjemMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbI C pPa3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke OOCyXIeHUs mnpoliem
palMoHaIFHOTO MPUPOIONOIB30BaHUS U SKOJIOTHUECKOM O€30MacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMU Kypca (DU3HKU Ha YPOBHE CPEIHEro o0Iero oOpa3zoBaHUs SIBISIOTCS (PU3MUYECKHE TEOPUHU
(popmupoBaHue TNPEACTABICHUN O CTPYKTYpE MOCTPOEHHUS (PU3UUECKOW TEOpHH, POJH (PyHAAMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUIX O MPUPOE, TPaHUIAX MPUMEHUMOCTH TEOPHM, IS ONMUCAHUS €CTECTBEHHO-
HAaYYHBIX SIBJICHUN U MPOLIECCOB).

CuUCTEMHO-JICSITEIbHOCTHBI TMOAXO0J B Kypce (HU3MKH peadu3yercs TMpexae BCero 3a CcuéT OpraHu3aluu
IKCMEPUMEHTAIBHON JAeATeIbHOCTH oOyuaronuxcs. Jms 0a30Boro ypoBHsI Kypca (PU3HKH — 3TO HCIIOJIb30BAHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U TaOOPATOPHBIX paboT, KOTOPhIE B Mporpamme 1o (pusnke oObeAMHEHBI B
OOIIMI CTIMCOK YYEHHYECKHUX MPAKTHYECKUX paboT. BolaeneHne B yka3aHHOM MEpevHEe J1adOpaTOpHBIX paboT, IPOBOIUMBIX
JUIE KOHTPOJS W OLEHKH, OCYIIECTBISIETCS YYacTHUKaMU 0O0pa3oBaTENbHOIO Mpolecca HCXOAs U3 O0COOEHHOCTEH
IUIAHUPOBAHMST W OCHAIeHus kabunetra ¢usuku. [Ipm sTomM oOecrieunBaeTcss OBIAJICHWE OOYYAIOIMIUMHUCS YMEHUSMU
IPOBOJUTH KOCBEHHBIE U3MEPEHH S, HCCIEAOBAaHUS 3aBUCUMOCTEN (DPU3MUECKUX BETMYUH U MOCTAHOBKY OMBITOB IO MPOBEPKE
IPEUI0KEHHBIX THUIIOTES.



Bonpnioe BHMMaHHME YIENSETCS PEIIEHUI0 PACUETHBIX M KadyeCTBEHHBIX 3aaad. [lpm 3TOoM s pacy€THbIX 3aaad
IPUOPUTETOM SIBIISIFOTCS 33/1a4M C SIBHO 3a/IaHHOM (PU3NYECKON MOJEIBIO, TTO3BOJISIONINE MPUMEHSATh U3YUYE€HHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiefia Kypca, Tak U MHTETpUupys 3HaAHUS U3 pa3HbIX pa3zaesioB. i1 KaueCTBEHHBIX 3ajad
MPUOPUTETOM SIBIISIIOTCS 33J]laHUsI Ha OOBSICHEHUE MPOTEKaHUsl (PU3NYECKUX SBJIICHUNA U MPOLECCOB B OKPYKAIOUIEH KU3HU,
TpeOyromue BeIOOpa PU3nYecKoi MOIETH 71l CUTYallul MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ tpeboBanusmMu OI'OC COO k maTepuanbHO-TEXHUUYECKOMY OOECMEYeHUIO0 y4eOHOTO mpolecca
0a30BbIil ypOBEHb Kypca (DU3UKU Ha YPOBHE CPEAHETO O0IIero oOopa3oBaHus JOJHKEH U3Y4aThCsl B YCIOBHSX MPEIMETHOTO
kaOuHeTa (PU3UKU UM B YCIOBMUSIX MHTETPUPOBAHHOIO KaOMHETa MPEAMETOB €CTEeCTBEHHO-HAYYHOro Iukia. B kaOunere
(GU3UKK TOJKHO OBITH HEOOXOAMMOE JIabOpaTOpHOE 00OPYIOBaHUE JIJISi BBINOJHEHUS YKa3aHHBIX B MporpamMme no (pu3nke
YUEHUYECKUX MPAKTUUIECKUX PadOT U AEMOHCTPALMOHHOE 000pyI0BaHHE.
JleMOHCTpallMOHHOE 00OpynOBaHUE (POPMHUPYETCSI B COOTBETCTBUU C MPHUHIUIIOM MHUHHUMAJIbHOW JOCTATOYHOCTU H
o0ecreurnBaeT TMOCTAHOBKY IE€PEUUCIEHHBIX B MporpamMme Mo (u3Mke KIIOUYEBBIX JEMOHCTPALMA MJisi HMCCIIeOBaHUS
U3Yy4YaeMbIX SIBJICHUU U MIPOLIECCOB, AMIUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.
JlabopaTopHoe 00OpydOBaHME [JIi YYEHHUECKMX MPAKTUYECKUX paboT dopmupyercs B BHJIE TEMAaTHUYECKHX
KOMIUIEKTOB M 0O€cleynBaeTcsi B pacuéTe OJHOTO KOMIUIEKTAa Ha JABYX OOydarommxcs. TemMaTHuecKHe KOMIUIEKTHI
71a00paTOpPHOTO OO0OPYIOBAaHUS JOJKHBI OBITH MOCTPOCHBI Ha KOMILIEKCHOM HCIIOJNIB30BAHUM aHAJIOTOBBIX U HU(MPOBBIX
pruOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ IU(PPOBBIX TaOOpATOPUH.
OCHOBHBIMU LEJSIMU U3Y4E€HUS (GU3HKHU B 00111eM 00pa30BaHUM SIBISIOTCS:
e (opMupoBaHME HHTEpeca M CTpeMJIEHHS OOydYaloIIMXCsl K HAydYHOMY HW3YYCHHMIO TMPUPOJIBI, pPa3BUTHE UX
MHTEIJICKTYyaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTABICHUNA O HAyYHOM METOJE MO3HaHWs ¥ (OPMUPOBAHHUE HCCIENOBATENBCKOTO OTHOIIECHUS K
OKPY>KaIOIIUM SIBICHUSIM;

e (opmMupoBaHME HAyYyHOTO MHUPOBO33PEHUSI KaK pe3yJibTara HW3Yy4YEHUsS OCHOB CTPOEHUS MaTepuu U
(dyHIaMEHTaIbHBIX 3aKOHOB (DM3UKH;

e (opMHpOBaHHE YMEHHI OOBSICHATD SABJICHUS C UCIIOIb30BAaHUEM (DU3NUECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue npeacTaBICHUN O pOIU (PUUKH JIJIs1 PA3BUTHUSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.



JlocTrkeHHe 3THX Iejed oOecredymBacTCs PEHICHUEM CIICIYIOIIMX 3aJad B MpOIlecce M3YYeHHs Kypca (PHU3uKkd Ha
YpOBHE cpeaHero o0I1iero 0opa3oBaHus:

IpUOOpPETEHUE CUCTEMBI 3HAHUI 00 O0ImMX PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUAX, BKIIOUAsT MEXAHUKY,
MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOJAMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(YU3HUKY;

(dbopMUpOBaHNE YMEHHUM IPUMEHSATH TEOPETUUECKUE 3HAHUA ISl OOBSICHEHUS (PU3NYECKUX SBJICHUI B IPUPOJIE U AJIS
IPUHATHS IPAKTUYECKUX PEIICHUHN B IOBCEIHEBHOM KU3HU;

OCBOEHME CIIOCOOOB PELICHUs PA3JIMYHBIX 3aJ]ay C IBHO 33JJaHHOM (PU3NYECKOI MOJEIbIO, 3a/1a4, 10Ipa3yMeBaroLINX
CaMOCTOSITEJIBHOE CO3/IaHuE (PU3NYECKON MOJIEIH, aJIEKBATHON YCIOBHSM 3a/1a4y;

HNOHMMaHUE (PU3UUYECKUX OCHOB U NMPUHIIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTMUYECKUX MPOIIECCOB, UX
BIIUSIHUS HAa OKPYKAIOLIYIO CPENy;

OBJIaJICHUE METOAAMH CAMOCTOATEIHHOIO IJIAHUPOBAHUS M MPOBEACHHUS (PU3UUECKUX SKCIEPUMEHTOB, aHAIW3a U
UHTEPIIPETALNU UH(OPMALIUH, ONIPENETIEHHS] TOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTaTa;

CO3JJaHUE YCIOBUM JJI PA3BUTUSl YMEHUI POEKTHO-UCCIIEI0BATEIBCKON, TBOPUECKON AEATENBHOCTH.

Ha usyuenue ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE cpeaHero ooiiero oopaszoBaHusi orBoautcs 136 yacos: B 10
KJ1acce — 68 JacoB (2 yaca B Heento), B 11 kimacce — 68 4yacoB (2 yaca B HEACIIO).

[Ipemmaraemerit B mporpamme 10 (Qu3nMke mepedeHb JabOpaTOPHBIX W MpaKTUYECKHX paboT  sBIsSETCA
PEKOMEH/IOBaHHBIM, YUWTENb JIeJacT BBHIOOP MPOBEACHHUS JTaOOPATOPHBIX PabOT M OMBITOB C yYETOM WHIMBUAYATHHBIX
0COOEHHOCTEH 00yJarOImMUXCS.



COJEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MO3HAHUSA
®dusnka — Hayka o npupoze. Haydnele METOIBI MO3HAHMS OKpY’Kamolero Mupa. Ponp skcnepuMmeHTa M TEOPUU B
IIPOLIECCE MMO3HAHUS IPUPOIbL. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue (u3nuecKux sBIEHUN U mpoueccoB. Hayunsle rumore3sl. @u3ndeckue 3aKOHbl U TeOpuH. [ paHuIIbI
IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpUHIIUTT COOTBETCTBHSL.
Ponb 1 MecTo usuku B GOpMUPOBAHUN COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B IPAKTUYECKON NEATEIBHOCTH JIFOJEH.
Jlemoncmpayuu
AmnanoroBble U IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABukeHne. OTHOCUTENBHOCTh MEXaHUUYECKOTO ABMKeHMs. Cuctema otcu€ta. TpaekTopus.

[Tepemenienue, CKOpOCTh (CpeAaHsIE CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHUE MAaTepUATIbHOW TOYKH, UX MPOEKIINU
Ha OCHU cucTeMbl KoopauHat. ClI0KEHNE NEPEMEIICHUI U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MNpPSIMOJMHENWHOE JBUWKeHue. ['papuku 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH,
YCKOPEHHSI, yTH U NMEPEMEICHUS MATEPUAIBHOW TOYKH OT BPEMEHHU.

CBoOomHOE TazieHue. Y CKOpeHne CBOOOTHOTO TaIeHUS.

KpuBosmnaenHoe nBuxenne. J[BrKeHME MAaTEpPUAIbHOW TOYKHU IO OKPYKHOCTH C MOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO.
VYrioBast CKOpocTh, JIMHEWHAst cKOpocTh. [leproa u yactota oOpamienus. LieHTpocTpeMHUTeNIbHOE YCKOPEHHUE.

TexHuyeckue ycCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHHE: CIHAOMETD, IBHKEHUE CHApSIOB, LEMHBIE U PEMEHHBIE
nepeaayu.

Llemoncmpayuu

Mogenb cucteMbl OTCUYETA, MILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK JBUKECHHUS.



[IpeobpaszoBanne MBIKEHUI C UCITOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3peKEHHOM IPOCTPAHCTBE.

HabGntonenue aBmxeHus Tena, OpOUIEHHOTO MO YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpagiienue ckopoCcTH mpy IBUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3yuyeHne HepaBHOMEPHOTO ABUKEHUSA C LIEIBIO ONPEAECIEHNSI MTHOBEHHOM CKOPOCTH.

HccnenoBanre COOTHOIIEHUS MEXAY NYTSIMH, NPOWICHHBIMU TEJIOM 3a IOCJIEIOBATEIIbHBIE PaBHBIE MPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHHH C HAYAJIIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHMS IIAPHUKA B BA3KOM KUIKOCTH.

Nzyuenune numxeHus Tena, OpOImeHHOTO TOPU30HTATBHO.

Tema 2. /lunamuka

[Tpunnun otHOocuTenpbHOCTH [ anuies. IlepBeiit 3akoH HeroToHA. MIHEpIManbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepnosuiiuu cui. Bropoi 3akoH HbroToHa 171 MaTepualibHOM TOYKH. TpeTuil 3aKoH
Hprotona qyist MaTepuanbHbIX TOYEK.

3akoH BceMupHOTo TAroteHus. Cuna tsxectu. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckoibxeHus:, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuma TpeHUs CKOJIbKEHUS U CHUJia
TpeHus mokosi. Koadgdurment tperus. Cria CONPOTUBICHUS MPH IBIKESHUN TeJia B )KUIKOCTH WJTU Tas3e.

[TocTymarensHOE U BpamarenabHOE ABMKEHUE a0COTIOTHO TBEPIOTO TENa.

MOMEHT cHIIbI OTHOCHUTENBHO OCH BpalieHus. [1nedo cumnpl. Y cnoBust paBHOBECHS TBEPIOTO Tea.

TexHuyeckue ycTporucTBa U NPaKTUUYECKOE MIPUMEHEHHE: TTOAIINITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpUUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TEI.

Bropou 3akon HeroToHa.



N3smepenne cui.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaLUH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUS.

YcnoBust paBHOBeCHs TBEPAOTO Tena. Buabl paBHOBeCHs.

Vuenuueckuui sxcnepumenm, nabopamopHuie pabonol

N3ydeHne aBu>xeHUs OpycKa M0 HAKJIIOHHOM IJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3ZHUKAIOIIKX B MPYKUHE U PE3UHOBOM 00paslie, OT UX Ae(opMalny.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeNA, UMEIOIIETO OCh BPALLIEHUS.

Tema 3. 3akoHbl COXpaHEHUA 6 MEXAHUKE

Wmnynec MatepuanbHON TOUKH (Tea), CHCTEMbl MaTEPUATIBHBIX TOUYEK. VIMITyJIbC CHIIBI U M3MEHEHNE UMITYJbCa Tela.
3aKOH COXPAHEHUS UMITyJIbca. PEaKTMBHOE IBU)KECHHUE.

PabGora criabl. MOIIHOCTE CHJIEL.

Kunernueckast sHeprusi MarepraibHOM TOUku. TeopeMa 00 M3MEHEHNU KHHETUYECKOW YHEPTHH.

[lotenunansHas sueprus. [loTeHumanpHas 3HEprust ynpyro aegopMupoBaHHOHN mpykuHbl. [loTeHumManpHas 3HEpPrus
Tesna BOJIM3U OBEPXHOCTH 3EMIIH.

[ToreHunanbHbBle U HEMOTEHUHUAIbHbIE CUIbl. CBsi3b pabOThl HENOTEHLHUANbHBIX CHJI C M3MEHEHHEM MEXaHUYECKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHE: BOAOMET, KONEDP, IPYKUHHBIN ITHCTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktuBHOE nBMKEHHE.

[lepexon moTeHMAIbHON PHEPTUH B KHHETHUECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi



N3ydenne abCOMOTHO HEYNPYTOTO yaapa ¢ TOMOMIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBa3u pabOThI CHIIBI C M3MEHEHHEM MEXaHUYECKOW PHEPIUU Tella Ha MPUMEpPE PACTHKEHUS] PE3UHOBOTO
KIyTa.

Pasnen 3. MousekysipHast pu3nKa U TEPMOJIMHAMHUKA

Tema 1. OcHogbl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU M UX ONBITHOE 000CHOBaHWE. bpOyHOBCKOE JBUKEHUE.
Huddysus. Xapakrep IBHKEHHS U B3aMMOJICHCTBHS YaCcTUIL BellecTBa. MoJIen CTpOEHUs ra30B, KUAKOCTEN U TBEPABIX Tell
U OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE J3THX Mojenei. Macca u pasmepbl Mosekysl. KomndecTBo BemiecTsa.
[Tocrosinnast ABorajapo.

TennoBoe paBHOBecue. Temmneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopenb uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KMHETUUECKOW TEOPUU UACAIBHOIO ra3a. AOCONIOTHAs
TEMIIEpAaTypa KaKk Mepa CPeAHEN KMHETHUECKON 3HEPTUU TEIJIOBOTO IBMKEeHUA yacTull rasza. lllkama temneparyp KenbBuHna.
I'azoBbie 3akoHbI. YpaBHeHne MenneneeBa—Knaneiipona. 3akon JlansToHa. M3ompoliiecchl B Ua€albHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. | paduueckoe mpeacTaBieHne H30IPOIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHruecKkue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OMmBITHL, JOKA3BIBAIOIINE TUCKPETHOE CTPOSHUE BEIIECTBA, (OTOrpaGuu MOJIEKYJI OPraHUYECKUX COSTMHEHUM.

OnbiTel 10 AU PY3UH KUIKOCTEN U Ta30B.

Mopenb GpOyHOBCKOTO JBUYKEHUS.

Mopaens onbita IlITepha.

OnbIThI, TOKa3bIBAKOLIME CYHIECTBOBAHUE MEKMOJIEKYJIIPHOIO B3aUMOIEVCTBUS.

Mopaenp, nUIIOCTpUpyONIas NPUPOAY AaBICHUS ra3a Ha CTEHKU COCY/a.

OnbITHL, WUTIOCTPUPYIOLINE YPABHEHHE COCTOSIHUS UACAIBHOIO Ta3a, U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



Omnpenenenne Macchl BO3/1yXa B KIIACCHON KOMHATE Ha OCHOBE M3MEpEHUI 00bEMa KOMHATHI, TaBJICHUS U TEMIIEpaTyphl
BO3/1yXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXAY MTapaMETPaMH COCTOSTHUSL Pa3peKeHHOTo rasa.

Tema 2. Ocnoevt mepmoounHamuku

Tepmoaunamuueckass cuctemMa. BHYTpeHHSsI SHeprus TEPMOAMHAMHUYECKOH CHCTEMBI M CIIOCOOBI €€ W3MEHEHUS.
KonnuectBo Temnotel u pabota. BHyTpeHHssT 3Heprus OAHOATOMHOTO HJCATbHOTO Tas3a. Buapl Temonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3Iy4eHHE. Y IeTbHAs TeIIOEMKOCTD BellecTBa. KoanuecTBo TEMmIoThI pu Temonepeaaye.

[Tonsitue 06 agnadbarnom nporecce. [lepBbiil 3aKoH TepMoauHaMuKH. [IpuMeHeHne nepBoro 3akoHa TEPMOJAMHAMUKY K
uzornpoiieccam. ['papuueckas nHTepnperanus padboThl rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE.

TennoBele mammubl. [IpuHIUMTIEL AelcTBUS TErUIOBBIX MamuH. [IpeoOpa3oBanusi dHEpPrud B TEIIOBBIX MAIIMHAX.
Kosddumment nonesnoro paedctBus TtemnoBol mammubl. [{ukn KapHo u ero kosdduIMEHT MONE3HOrO JEHCTBUA.
DKOJIOTMYECKHE MPOOJIEMbI TETIOAHEPTETUKH.

TexHrueckue yCcTpoHCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATENIb BHYTPEHHETO CropaHus, OBITOBOM XOJIOAWJIbHUK,
KOHJAULIUOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEN SHEPTUU Tella MPU COBEPUICHUU PabOThI: BBUIET MPOOKHU U3 OYTHUIKH MOJ IEUCTBUEM CHKATOTO
BO3]lyXa, HarpeBaHue 3Qupa B JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTPAIIHS).

N3MeHeHune BHyTpeHHEH 3Hepruu (TeMIiepatypsl) Tella Ipu Terionepeaaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3IyXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATENsl BHYTPEHHErO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HN3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooGpazoBanue u kKoHaeHcarnus. Vcmapenue w kumeHue. AOCOMIOTHAsT W OTHOCHTENBbHAs BIAXHOCTh BO3IyXa.
Haceimennsiii nap. Y ienpHas TEIJI0Ta napooodpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JABJICHUS.



Teépnoe Teno. Kpucrammmueckue u amopdHbIe Tena. AHWU30TPONMHS CBOWCTB KPUCTAUIOB. JKUIKWE KPUCTAJUIHL.
CoBpemenHble MmaTepuansl. [InaBnenne u kpucrammsanus. Y aefbHas Teriora miasieHus. Cyommmarus.
VYpaBHeHuUe TerI0Boro OanaHca.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH
MOJYYEHHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUHU.
Llemoncmpayuu

CBoiicTBa HACBIIIEHHBIX NIAPOB.

Kunenue npyu NnOHMKEHHOM JIaBJICHUM.

Crioco0bl U3MEpPEHUS BIAKHOCTH.

HaGmronenue HarpeBaHus ¥ MiaBieHHUs KPUCTAITMYECKOTO BEIECTBA.
JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

W3MepeHne 0THOCUTENBHON BIAXKHOCTH BO3TyXa.

Paznen 4. JnekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpusanus Tell. DJNEKTpUYEeCKHd 3apsaf. JBa BuAa JJIEKTPUYECKUX 3apsifoB. I[IpOBOIHMKHM, IUINEKTPUKUA U
NOJIyIPOBOJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsijaa.

B3anmopeiictue 3apsinoB. 3akoH Kynona. TodeuHblil anekTpudeckuid 3apsa. Dnekrpudeckoe nose. Hanpspk€HHOCTD
AIIEKTPUYECKOro nojs. [[puHImn cynepno3suuuu 3MeKTpUYecKUX nosiei. JIMmHum HanpsKEHHOCTH 3JIEKTPUUYECKOTO TOJIA.

Pabora cun snexrpocratmueckoro mnois. I[lorenuman. PasHocTe noreHnuanoB. IIpoBOOHMKM M AMDIEKTPUKU B
AIIEKTPOCTATUYECKOM IToJie. [IuniiekTpudeckas IpOHULAEMOCTb.

OnexktpoéMkocTb. KoHaeHcaTop. DIeKTpoEMKOCTh INIOCKOT0 KOHIEHCATOpa. DHEPTUs 3apsSyKEHHOTO KOHJEHCATOpA.

TexHuueckue YCTPOﬁCTBa U TPAKTUYICCKOC IMPHUMCHCHHUC: BJICKTPOCKOIL, 3JICKTPOMECTP, JJICKTPOCTATUYCCKAA 3alluTa,

3a3eMJICHHE JICKTPONPUOOPOB, KOHJIEHCATOP, KOIMUPOBAJIbHBIN anmapar, CTpyHHBINH IPUHTED.
Jlemoncmpayuu



Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anMopeiicTBue HaRIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T10JIE 3APSKEHHBIX TElL.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DneKkTpocTaTUYecKas 3aluTa.

JIMDIIEKTPUKY B AIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTbh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIOMIAJM IUIACTHH, PACCTOSHUS MEXAYy HUMU U
TUAIIEKTPUYECKOU POHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHACHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamopHuie pabomol

N3mepenne 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

ONEeKTPpUYECKUNA TOK. Y CIOBHS CYIIECTBOBAHUS dJIEKTPUUYECKOTO TOKA. McTounnku Toka. Cuna Toka. [10CTOSIHHBIN TOK.

Hanpsxenue. 3akon Oma J11s ydacTka LETH.

DNEeKTpUYECKOE CONPOTUBIIEHUE. YJENbHOE CONPOTHUBIEHHE BenlecTBa. IllocienoBarenbHoe, MapajuIebHOE,
CMELIAaHHOE COEAMHEHUE IPOBOJHUKOB.

Pabora sanextpuyeckoro Toka. 3akoH Jlxoyns—JIenna. MomHOCTb 3J€KTPUUECKOT0 TOKA.

DNeKTpOABMKYLIasi CUJIa U BHYTPEHHEE COINPOTHUBIECHUE HCTOYHMKA TOKa. 3akoH Oma aJid MOJHOM (3aMKHYTOM)
ANEKTpUYeCcKon nenu. KopoTkoe 3ampIKaHue.

DONEeKTpOHHAasl MPOBOJAMMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTH COINPOTHBIEHHS METAUIOB OT TEMIIEPATypBhl.
CBepXnpoBOUMOCTb.

DIEeKTPpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHass W IPUMECHas MPOBOJMMOCTb MOJIYNPOBOAHUKOB. (CBOMCTBAa p—n-nepexoaa.
[TonynpoBOAHUKOBBIE TPUOOPHI.

DIEKTPUYECKHUI TOK B paCTBOpaX M paciiiaBax 3JIEKTPOJUTOB. DNEKTPOJUTUUECKAS JUCCOLUALUSA. DIEKTPOIIN3.

OneKkTpuyeckuid TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTENBHBIN pa3psaa. Monaus. [iasma.



TexHuyeckue yCTpOICTBA W MPAKTUYECKOE NPUMEHEHHE: aMIIepMETp, BOJBTMETP, PEOCTaT, HCTOYHUKU TOKa,
3IIEKTpOHArpeBaTeNbHbIe MPUOOPHI, IIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP CONPOTHUBICHUS, BAKYYMHBIM IHOJ,
TEPMHUCTOPBI U (POTOPE3UCTOPBI, OTYIPOBOAHUKOBBIN AHO/, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSKEHHUSL.

3aBUCHUMOCTh CONPOTHUBIICHUS IIMJIMHAPUYECKUX MPOBOAHMKOB OT JJIMHBI, IUIOMAAM TOMEPEYHOrO CEUEHHUS U
MaTepuana.

CMmeniaHHOE COeTUHEHUE TPOBOJHUKOB.

IIpsimoe wu3MepeHue HIEKTpOABHXKYLIEH cuibl. KOpoTkoe 3aMblkaHUE TajlbBaHUYECKOTO DSJIEMEHTa M OLEHKa
BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTH COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOMMOCTD JUOJIA.

Vuenuueckuu sxcnepumenm, nabopamopHuie pabomol

N3ydenne cMEaHHOTO COETUHEHHS PE3UCTOPOB.

W3mepenue 3eKTpoABUKYIIEN CUITbI NICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue anekrpoinusa.

MexnpeaMeTHble CBSA3H

Nzyuenne xkypca pusuku 6a30Boro ypoBHs B 10 Kilacce OCyIIECTBISETCS ¢ YUETOM COJIEPIKATEIBHBIX MEXIPEIMETHBIX
CBsI3€H ¢ KypcamMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonsamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4yHOIO IIO3HAHUA: SBJICHUE, HAYYHBIH (axT,
TUNoTe3a, pu3ndecKkas BEIMUMHA, 3aKOH, TEOpus, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJEIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUH, IUHeWHas (QyHKUMs, mapaboia, rurnepbona, ux rpa@ukud U CBOWCTBA,
TPUTOHOMETpUUYECKHE (YHKLUUU: CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIUU HAa OCU KOOPJIUHAT, CJI0KEHUE BEKTOPOB.



bBuonocus: mexannyeckoe ABM)KEHUE B KUBOM mpupone, nuddysus, ocMOC, TEIIOOOMEH KUBBIX OPTaHU3MOB (BHUIBI
TEIJIONEPENauH, TEIMJIOBOE PABHOBECHE), JJIEKTPUUECKHE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILLIECTBA, MOJISIPHAS Macca, TEIJIOBbIE
CBOICTBa TBEPABIX TeEN, KUAKOCTEH M Ta30B, JJIEKTPUUYECKUE CBOMCTBA METAJIOB, AJIEKTPOJIUTUYECKAS IHUCCOLMALINS,
rajbBaHUKA.

T'eoepaghus: Ba)XHOCTB BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE NBWKEHUN C HCIOIb30BAHHEM MEXAHHU3MOB, YUYET TPEHUS B TEXHHUKE, MOAIINIHHUKH,
UCIIOJIb30BaHUE 3aKOHA COXPAaHEHUS MUMILyJbCa B TEXHUKE (pakeTa, BOLOMET U JAPYTUE), IBUraTellb BHYTPEHHEIO CrOPAHMUs,
napoBasi TypOrHa, ObITOBOM XOJOJWIBHUK, KOHIAULMOHEP, TEXHOJIOIMH MOJyYEHUsI COBPEMEHHBIX MaTEpUaAjIOB, B TOM YHCIIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, AJEKTPOCTATUYECKAs 3alllMTa, 3a3€MIIEHHE SJIEKTPONpPHUOOPOB, KCEPOKC, CTPYHHBIN
IPUHTEP, FIEKTPOHATPEBATENbHBIE PUOOPHI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHUKA.

11 KJTACC

Paznen 4. JinekTpoauHaAMKUKA

Tema 3. Maznummnoe noje. In1eKMpPOMAZHUMHAA UHOYKYUSA

[TocTositHHbIE MarHuTHl. B3anMoaencTBHE MOCTOSHHBIX MArHUTOB. MarHuTHoe mnoJie. BEKTOp MarHUTHOM WHIYKIUU.
[IprHIMD Cyneprno3uuuMyM MarHUTHBIX MOJE€H. JIMHMM MarHUTHOW MHAyKUuW. KapTuHa JIMHUMNA MarHMTHOM MHAYKLUU IOJIA
MIOCTOSIHHBIX MAarHUTOB.

MaruutHO€ 1oJie IPOBOJIHKUKA ¢ TOKOM. KapTuHa JIMHWI MHIYKIIMKM MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaelctBue npoBOJIHUKOB C TOKOM.

Cunia Amnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€é Moaynb 1 HampaBieHue. [[BrkeHNe 3apsHKEHHOM 4acTUIBI B OTHOPOJAHOM MarHUTHOM mosie. Paborta
cuiibl JIopenua.

SIBneHME PIIEKTPOMArHUTHOM MHAYKLIMHU. [I0TOK BEKTOpa MArHUTHOW MHAYKUWH. DNEKTPOABMKYIIAs CHJIa WHAYKLHU.
3aKOH 3JIEKTPOMarHuTHOW nHayKunu Papanes.



BuxpeBoe snekTpuueckoe mnojue. INEKTPOABMNKYIIAs CUjia UHIYKIIMU B MPOBOJHUKE, JBHXKYIIEMCS MOCTYNATEIbHO B
OJHOPOJHOM MarHMUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTG. fIBIE€HNE CAMOMHAYKIWHN. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIIHUH.

DHEprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHn4eckue yCTpouCTBA U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHBIE MATHUTHI, 3JIEKTPOMArHUTHI, JJIEKTPOBUTATEND,
YCKOPHUTEIH IEMEHTAPHBIX YACTUL, UHAYKIIHMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE IEKTPOHHOTO My4YKa MATHUTHBIM TOJIEM.

JIvHAM MHAYKIMHA MATHUTHOTO TOJISL.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCHUMOCTbD AJIEKTPOABUKYILIEH CUIIbI MHIYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO TIOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yyeHne MarHuTHOTO MOJIA KaTYIIKU C TOKOM.

HccnenoBanne 1eCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pa3nea 5. KoJyie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 3J1eKmMpOMAZHUNIHbIE KOEOAHUS



Konebarenprast cucrema. CBoOoaHbie MexaHWdeckue KoneOanus. ['apmonmyeckue konebanus. Ilepuon, wactora,
amruintyna u gasza konebanuit. [IpyxuHHBIN MasTHUK. MaTeMaTHUEeCKH MasiTHUK. Y paBHEHHE TapMOHUYECKUX KOJICOaHUH.
[IpeBpaliienrie sHePrun NPy rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HACATLHOM KOJ€0AaTeIbHOM KOHTYpE.
AHaNOTHS MEXTy MEXaHHYESCKIUMU U JJIEKTPOMarHUTHRIME KosieOanusmMu. @opmyra ToMcoHa. 3aK0H COXpaHEHUS YHEPTUU B
UJICATbHOM KOJICOATEIIBHOM KOHTYDE.

[IpencraBnenue o 3aryxaronux KojeOaHusX. BeIHyXIeHHbIE MexaHWYecKkue KosieOaHus. Pesonanc. BwuiHyX)neHHBIC
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[TepemennbIil TOK. CHHYCOUQIBHBIN IEPEMEHHBIN TOK. MOIIHOCTh MIEPEMEHHOTO TOKA. AMIUIMTYAHOE U JEUCTBYIOIIECE
3HAYEHUE CUJIbI TOKA U HAIPSKEHMUS.

Tparcdopmarop. IlponsBomacTBo, mepegadya u MOTPEOICHHUE JJICKTPUUECKOW SHEPTHH. DKOJOTUYECKHE PUCKU TPHU
IIPOU3BOJICTBE AIEKTPO3HEPrun. KysbTypa nCroap30BaHus dJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPHUMEHEHHUE: SIEKTPUYECKUN 3BOHOK, I€HEpPaTop IMEPEMEHHOr0 TOKa,
JIMHUHU 3JIEKTpOIiepeaay.

Llemoncmpayuu

UccnenoBanune mapaMeTpoB KoaebaTeIbHON CUCTEMBI (TPYKUHHBIN WM MAaTEMATHYECKUI MasiTHUK).

Habmronenue 3aryxarommx KojieOaHUiH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Ha6nronenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcnumiorpamMms (3aBUCUMOCTH CHJTBI TOKA W HAMIPSDKEHUS OT BPEMEHH) JIJISl DJICKTPOMArHUTHBIX KOJICOaHMIA.

Pe3onaHc npu nocneqoBaTeIbHOM COEAUHEHUH PE3UCTOPA, KATYIIIKA HHAYKTUBHOCTH U KOHAEHCATOPA.

Mopenb TMHUY IEKTPONEPEAAUH.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

HccnenoBanme 3aBHCUMOCTH TIEPHO/Ia MAJIBIX KOJIEOAHMIA Tpy3a HA HUTH OT JJIMHBI HUTH M MacChl TPy3a.

HccenenoBanre NEPEMEHHOIO TOKA B LIEMIH U3 MTOCJIEA0BATEIBHO COEIMHEHHBIX KOHACHCATOPA, KaTYIIKU U PE3UCTOPA.



Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 60JIHbL

Mexanuueckue BOJIHBI, ycioBHs pacnpoctpaHeHus. Ilepumoa. CKoOpocTh pacnpoCTpaHEHUsT M JUIMHA BOJIHBIL
[Tonepeunsie 1 MpoAoabHbIE BOJIHBL. MHTepdepentus u qudpakius MEXaHUUYECKUX BOJTH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3yYEHHUs dJEKTPOMArHUTHBIX BOJIH. B3anMHuas opuenTanus Bektopos E, B, V B
AIIEKTpOMAarHuTHOW BoJHE. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH: OTpaK€HUE, MPEIOMIICHHE, MOJspu3aius, Audpakius,
unTepdepeniusa. CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 37€KTpOMarHUTHHIX BOJIH. [IprMeHeHne 37IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIBI paauOCBS3U U TeNeBUACHUS. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPeIbl.

TexHuyeckue yCTpouCTBa U MPAKTUYECKOE PUMEHEHNE: MY3bIKAJIbHBIE HHCTPYMEHTBI, YIBTPAa3ByKOBAsl AUArHOCTUKA B
TEXHUKE U MEUIIMHE, paJlap, paIuONpUEMHHUK, TEJIEBU30p, aHTeHHA, Tesnedon, CBY-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacPOCTPAHEHUE MOMEPEUHBIX U MPOJAO0JIBHBIX BOJIH.

Konebmromieecs Ten0 Kak HCTOYHHK 3BYKa.

Habmonenue oTpakeHus U IpeIoMIICHUS MEXaHUYECKIX BOJIH.

Hab6nronenue nuntepdepeninu u qudpakimy MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C AaMIUTUTYAOU U YaCTOTON KOJIeOaHMUIA.

HccnenoBanne CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaKEHUE, MPEIOMJICHHE, MOJApU3auus, AUPpakius,
uHTepepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. lIpsamMonMHENHOE pacnpoOCTpaHEHUE CBETa B OAHOpoAHOU cpene. JIyd cBera. ToueuHsblid
VCTOYHUK CBETA.

OTtpaxxenue cBeTa. 3aKOHbBI OTpaskeHus cBeTa. [locTpoeHne n300paskeHui B TNIOCKOM 3€pKaie.



[Ipenomnenue cBera. 3aKOHBI MpeTOMIIEHUSI cBeTa. AOCONIOTHBIM TMOKa3arens mpeiomieHus. [lonHoe BHyTpeHHee
oTpaxeHue. [IpenenbHblii yroia noJaHOTO BHYTPEHHETO OTPAXKECHHUS.

HMucnepcust cBeta. CioXHBIN cocTaB 0enoro ceeta. LBer.

Cobuparoniyie U paccerBaroniye JMH3bl. ToHKasg nuH3a. DOKYCHOE pacCTOSIHUE W ONTHYECKas Cujia TOHKOW JIMH3BI.
[TocTpoenue m300pakeHUl B COOMPAIOIMIMX M pacCeMBAIOMUX JMH3aX. DopMysa TOHKOW JIMH3BL. YBEITUYCHHUE, 1aBaEMOC
JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUYECKON ONTHUKHU.

BonnoBass onrtuka. Wutepdepenuus cBera. KorepeHTHble HCTOUYHHUKHU. YCIOBUSI HAOMIOJEHHS MaKCUMYMOB U
MUHHUMYMOB B UHTE€PHEPEHIIMOHHONW KapTUHE OT JABYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmmst cBera. JludpakimonHas peméTka. YCIoBHE€ HAONIOACHUS TJaBHBIX MaKCHMYMOB TIpH TaJICHUN
MOHOXPOMATHYECKOTO CBETa Ha MU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKM, Jymna, (oroamnmapar, MPOCKIMOHHBIA armapar,
MUKPOCKOII, TEJIECKOII, BOJJOKOHHAs ONTHUKA, TUPPAKIIUOHHAS PEIIETKA, MOJISIPOU.

Llemoncmpayuu

[IpssMmonmHEItHOE pacpocTpaHeHUE, OTPAKEHHE U MpejoMIieHrne cBeTa. ONTHYeCKue MPUOOPHI.

[lonHOE BHYTpEeHHEE OTpakeHUE. Moziellb CBETOBOAA.

HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

Ha6monenue nudpaximm ceera.

HabGntonenue aucnepcun cera.

[TonyyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tony4yenue cnekTpa ¢ MOMOIILI0 TU(PAKITMOHHON PEIIETKH.

Hab6mronenue nonspusanum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



N3mepenue nokazaress IpeioMICHHS CTEKIIa.
HccnenoBanue cBOWCTB M300paXXeHH B TUH3AX.
Habmonenue nucnepcun cBera.

Pasznen 6. OcHOBBI crieIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH
I'pannuel  PUMEHMMOCTH  KJIACCHYECKOW MexaHuKM. IlocTymarsl cnenuanbHOW — TEOpUH
VWHBAPUAHTHOCTBh MOJYJIsI CKOPOCTH CBETa B BaAKyyMe, IIPUHIIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIIBHOCTE OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPALLEHUE JJIMHBI.
DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUILIBL.
CBs13b MacChl C 3HEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTHULIBI. DHEPIHsI MOKOS.

Paznea 7. KBanToBasi pusuka
Tema 1. Dnemenmul KGAHMOBOU ONMUKU
®otonbl. Dopmymna [1nanka cBs3u 3HEPTUN POTOHA C €r0 YACTOTONH. DHEPTHUS U UMITYJIbC (DOTOHA.

OTHOCHUTCIIbHOCTH.

OtkpeiTe u uccnenoanue Gororddexra. Onwitel A. I'. Cronerosa. 3akonsl portorddekra. YpaBHeHue DUHIITEHHA

s horoaddexra. «Kpacnas rpanuiiay ¢potodrddexra.
JlaBrienne cBera. OnbiThl I1. H. JleOGenena.
XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue ycTpoicTBa U MpakTUUYECKOe MPUMEHEHHE: POTOAIEMEHT, (POTOAATUNK, COTHEUHAst OaTapesi, CBETOIUO/,.

Jlemoncmpayuu

®dotorPdekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHeHIHEro ¢poTtorddekra.
Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma



Mopens atroma Tomcona. Ombitel Pesepdopna mo paccesnuro o -gactuil. I[lmanerapnas mozaenb aroma. Iloctymarsl
bopa. Uznydyenue u mormomenne (GOTOHOB MPH MEPEXOJIe aTOMa C OJHOTO YPOBHS DHEPTUU Ha JApyroil. Bumbl criexTpos.
CriekTp ypOBHEM 3HEpruu atoMa BOAOPO/Ia.

BonnoBele cBoiicTBa yacTuil. Bonausl ge bpoisis. KopnyckyisipHO-BOIHOBOM JTyain3M.
CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyeckne yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: CIEKTPaIbHbIA aHaIN3 (CIEKTPOCKOIl), Jla3ep, KBAaHTOBBII
KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopa.

Onpenenenue JIUHBI BOJHBI Jla3epa.

HalGmronenue nuAedaThIX CIIEKTPOB U3ITYICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habmronenue nuHeHyaToro CriekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKA3BIBAIOIINE CIIOKHOCTH CTpoeHHS siapa. OTkpbiTHE pamuoaktuBHOoCcTH. OmbIThl Pesepdopna mo
ONpENEICHUI0 COCTaBa paauMoakTUBHOro wu3nyuenusi. CBoiictBa anbda-, Oera-, ramma-usiydeHus. BiusHue
PaIMOAKTUBHOCTU Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHe TIpoTOHA W HedTpoHa. Hyknmonnas mozens saapa I'eitzenOepra—MBanenko. 3apsg siapa. MaccoBoe 4ucio
sanpa. U30Tomnsl.

Anbda-pacnaa. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacna. ['amma-u3nydeHne. 3aKOH paliOaKTUBHOTO pacnaa.

DOHeprus cBA3M HYKJIOHOB B siipe. SnepHble cuibl. Jlegekt macchl sapa.

Snepnpie peakuuu. [leneHne u CUHTES SAED.

SAnepubrit peaktop. TepmosinepHsbiil cuaTe3. [IpoOIeMBI M IEPCHIEKTUBBI SAAESPHONU SHEPTETUKU. IKOJTOTUUECKHUE ACTICKTHI
SIIEPHON SHEPIETUKH.

QHCMCHTapHBIC YaCTUIIbI. OTKpBITI/IC IMO3UTPOHA.



MeTop1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.
dynaameHTanpHbIe B3aUMOAeHCTBHU. EqMHCTBO (hr3nueckoi KapTUHBI MHpA.

TexHUYEeCKue YCTPOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: J03UMETp, kKamepa BWibCOHA, SAEpHBIA pPeakTop, aTOMHAas
oomoa.

Llemoncmpayuu

Cu€TyrK MOHU3UPYIOITNX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTUs acTpoHOMHUU. [IpuKitagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3B€3aH0ro Heba. Co3Be3aust, spKue 3BE3/1bl, INITAHETHI, UX BUJUMOE JBUKECHHUE.

ConHeuHast cucrema.

Connue. ConneuHnast akTuBHOCTb. Mctounuk sHeprum ConHua W 3BE3A. 3BE3AbL, MX OCHOBHBIE XapaKTEPUCTHKU.
JlnarpaMMa «CHEKTpaJbHBIA KJIACC — CBETUMOCTB». 3BE3/bl TJIABHOM IOCIEAOBATEIBHOCTU. 3aBHCHUMOCTh «Macca —
CBETUMOCTb» JJIsl 3BE3]l IVIABHOM IOCJEN0BaTENIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHBIE IMPEACTABICHUS O
IPOUCXOXKAECHNHU U 3BoIoLMU CoJIHIA U 3BE3]T. DTalbl KU3HU 3BE3I.

Muineunsiit IIyte — Hama I'anaktuka. [lonoxenue u npuxenue Connna B ['anaktuke. Tumbl ranaktuk. PaguoranakTuku
Y KBa3apbl. YEpHBIE IBIPHI B SAPAX FAIAKTHUK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa60ma. Paz6eranue ranaktuk. Teopust bonbmioro B3peiBa. PenukroBoe
U3ITyYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie mpoOaeMbl aCTpPOHOMHH.
Vuenuueckue nabarooenus

Ha6JII-O,Z[CHI/IH HCBOOpy}KéHHBIM rjiia3om € MCIIOJb30BaAHUECM KOMIIBIOTCPHBIX HpI/IJIO)KCHI/Iﬁ AJIA OIIPEACIICHUS TTOJIOKCHUS
HeOCCHBIX 0OBEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC CO3BC31Us CCBCpHOFO noaymapus U ApKue 3Bé3I[BI.



Ha6monenus B Teneckon Jlynsl, miianer, Maeunoro Ilytu.

O0o0marmnee NOBTOpeHUe

Ponb ¢u3uku m acTpOHOMHM B SKOHOMMUYECKOM, TEXHOJIOIMUYECKOM, COLMAIbHOW U 3TUYECKON cepax AesTeNbHOCTH
4eJI0BEKa, POJb U MECTO (PU3MKU M aCTPOHOMHUHU B COBPEMEHHOM HAy4dyHOH KapTHMHE MHpa, pPojib (PU3NYECKON TEOpUH B
dbopMUpOBaHUN TPEACTABICHUH O (PU3NUECKOW KapTWHE MHpa, MecTOo (U3UYECKON KapTUHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHI O IPUPOE.

MexnpeaMeTHble CBSA3H

N3yuenne kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyliecTBIs€TCs ¢ yUETOM COJEPIKATENbHBIX MEXKIIPEAMETHBIX
CBsI3€M ¢ KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnovle nonamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO TIO3HAHUA: SBIIEHUE, HAYyYHBIH (axT,
runoresa, Gpu3nyeckas BeJINUrHa, 3aK0H, TeOpus, HaOI0JeHIE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJCIb, H3MEPEHHE.

Mamemamuxa: penieHUe CUCTEMbl YPaBHEHHUH, TPUTOHOMETPUYECKUE (DYHKLMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX IPOEKIMM HAa OCU KOOpPAMHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJHBIE BJIEMEHTAPHBIX (PYHKLMH, MPU3HAKK MOJO0OUS TPEYrOJIbHUKOB, OINpEAENCHUE IUIOMIAaU IUIOCKUX (QUryp u
o0BEMa Tell.

bBuonocus: snextpuueckue SBICHUS B KMBOW NPUPOAE, KojiebaTenbHbIe NBWKEHHUS B JKMBOM IPUPOJIE, ONMTUYECKUE
SBJICHHSI B )KMBOW IIPUPOJIE, NEUCTBUE PAIUALIN HA KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHME aTOMOB U MOJEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX TeJ, MEXaHW3Mbl 00pa30BaHUs
KPUCTAUINYECKOU PEIIETKH, CIEKTPAJIbHBIA aHAJINS.

l'eocpaghus: MarHUTHBIE TIOJIFOCA 3E€MIIH, 3aJIEKU MAarHUTHBIX Py, GOTOCHEMKA 3eMHOW MOBEPXHOCTH, MpEACKa3aHUE
3EMJICTPSICEHHM.

Texnonocus: IMHAN 3JIEKTPOIIEpead, TeHepaTop NEPEMEHHOIO TOKA, 3JIEKTPOABUIaTelb, HHAYKIMOHHAs I1€4b, pajap,
paavoONpUEMHHUK, TEIEBU30p, aHTeHHA, TesnedoH, CBU-neub, NMpOEKIMOHHBIN anmapaT, BOJIOKOHHAs OINTHKA, COJIHEYHAs
Oarapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBLI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBILIEI'O OBPA30OBAHUA

OcBoenne ydebHOro npenmera «Pu3nka» Ha ypOBHE CpeaHero ooOmiero oodpazoBaHus (0a30BbIN YpOBEHb) JOJKHO
00eCrnevnTh JOCTHKCHHE CISAYIONINX JHYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PE3ybTaThl OCBOEHUS yueOHOro mpeamera «Dusmka» NOKHBI OTPa)KaTh TOTOBHOCTh M CHOCOOHOCTD
o0y4aromuxcsit pyKOBOJCTBOBAaTbCS CHOPMUPOBAHHON BHYTPEHHEW IO3MLMEH JIMYHOCTH, CHCTEMOM IE€HHOCTHBIX
OpUEHTAlNi, IO3UTUBHBIX BHYTPEHHUX YOEKIEHUI, COOTBETCTBYIOUIMX TPaJAULUOHHBIM LEHHOCTSAM POCCHUNHCKOIO
oOmiecTBa, paclIMpeHHe XU3HEHHOTO OMbITa M OMBITa ACSITENbHOCTH B MPOLECCE peanu3allii OCHOBHBIX HaIlpaBIICHUMN
BOCIIUTATENBHOU IESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh T'PAXJAAHCKON IMO3ULMU O0YYaroIerocsi Kak akTHUBHOI'O M OTBETCTBEHHOI'O WIEHA POCCHUHCKOIO
00I11eCTBA;

NPUHATHE TPATUIIUOHHBIX O0IIEUYETIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTENH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEpECaxX IPakJJaHCKOTO OOIECTBa, y4aCTBOBATh B CAMOYIPABICHUH
B 00pa30BaTeNIbHOIN OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COLIMAJIbHBIMA HHCTUTYTaMU B COOTBETCTBUM C UX (PYHKLMSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K IOCYJApCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM POCCUICKUX YUYEHBIX B 00JaCTH (PU3UKU U
TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAlUIO U MPUHUMATh OCO3HAHHBIEC PEIECHUs, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH YUYEHOTO;

OCO3HAHHUE JINYHOT'O BKJIAJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIETO;

4) 3cTeTHYeCKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOILIEHUE K MUY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYILEro (PU3NUECKON HayKe;

S) Tpy10BOr0 BOCIIMTAHMS:

UHTEPEC K Pa3Iu4HbIM cpepaM MpoPecCHOHANBbHON AESITENbHOCTH, B TOM YMCIE CBA3AHHBIM C (PM3UKOW U TEXHHUKOM,
YMEHHE COBEPILATh OCO3HAHHBIN BBIOODP Oyyiiell npoeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPA30BAHUIO B 00JIaCTH (PU3UKU HA IPOTSKEHUH BCEH )KU3HU;

6) 3K010rH4eCKOro BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh 3KOJOTUYECKON KYJIbTYpPbl, 0CO3HAHUE II100aJIbHOTO XapaKTepa SKOJIOIMUECKUX Npodiem;

IUIAHUPOBAHKUE U OCYIIECTBIEHUE AEUCTBUIM B OKPYXAIOUIEH Cpele Ha OCHOBE 3HAHUS LEJEeM yCTOMYMBOIO pa3BUTHS
4eJI0BEYECTBA;

paciMpeHne OmbITa AeITeIbHOCTH IKOJIOTUYECKON HAITPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUN 10 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OpMUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3NUECKON HAYKH;

OCO3HAHHE LIEHHOCTH HayYHOW EATEIbHOCTH, TOTOBHOCTD B IIPOLIECCE U3YUEHUS (DU3UKU OCYLIECTBIIATH POEKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA

Ba3oBble Jjornueckue 1eicTBUA:
CaMOCTOATENILHO (DOPMYITHPOBATh U aKTyaJIU3UPOBATh MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
ONPENEIATh UEU JEATENbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TIOCTHKEHUS;



BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PM3UUECKUX SBIICHUSX;

pa3pabaThiBaTh IJIaH pPEIICHUS MNPoOJeMbl ¢ Y4ETOM aHaau3a HWMEIONIUXCS MaTepuadbHBIX M HEeMaTepUaIbHBIX
pECYpCOB;

BHOCUTb KOPPEKTUBBI B JACATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUMN
JIEATEIILHOCTH,

KOOPJIMHUPOBATH U BBITIOIHATE PAOOTy B YCIOBUSX PEaTbHOTO, BUPTYATHLHOTO M KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe uccieaoBaTe/ILCKHeE JeCTBUA:

BJIaJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU IMMOHITHUSAMU U METOJIaMH (PU3UIECKON HAYKH;

BJIAJICTh HaBBIKAMHU Y4YEOHO-MCCIIENOBATEIHLCKOW M MPOCKTHOM IEATETLHOCTH B 00JACTH (PU3HUKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSATEILHOMY IOMCKY METOJOB pelieHus 3a1a4d (GU3HIeCKOro COAEPIKaHUsI, MPUMEHEHUIO Pa3IMYHbIX
METO/OB ITO3HAHMS,

BJIQJIETh BUJIAMH JEATEILHOCTU 110 TTOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIlMU, MPeoOpa30BaHUIO0 U MPUMEHEHUIO
B Pa3JIMUHBIX YUYEOHBIX CUTYyAIUSIX, B TOM YHCJIE TP CO3AaHUN YUCOHBIX MTPOEKTOB B 00J1aCTU (PUBUKU;

BBISIBIISAITh IPUYMHHO-CIIC/ICTBEHHBIE CBSI3W U AKTYyaJW3UPOBATH 3a]1a4y, BBIIBUIATh TMIIOTE3y €€ PEUICHUS, HAXOAUTh
apryMEHTBHI JJIs1 OKA3aTENbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEIIECHUS;

aHAJIU3MPOBATh TOJYYEHHBIE B XOJI€ PEIICHUS 3aJa4yd PE3yJbTaTbl, KPUTUYECKH OIICHMBATh HMX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (OPMYIMPOBATh COOCTBEHHBIE 3a/Jadyd B OOpa30BaTEIbHOM NEATETLHOCTH, B TOM YHCIE TPU HU3YUCHUU
buzukwy;

JaBaTh OIEHKY HOBBIM CHUTYAIlHSIM, OIEHUBATh MPHUOOPETEHHBIHN OIIBIT;

yMETb MEPEHOCHUTH 3HaHUS 110 (GU3UKE B TPAKTUUECKYIO 00JIaCTh )KU3HEACATEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJEH, NIPEJIAraTh OPUTMHAIBHBIC IMOJIXOAbl U PELICHUS;

CTaBUTH MPOOJEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmanmeii:



BJa/IeTh HABbIKAMHU TMOJY4YeHHS HHPOpMAMK (PU3UUYECKOrO COAEpPKAHMA W3 HCTOYHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATh MOUCK, aHAJN3, CUCTEMATH3AIMI0 U MHTEPIPETALUI0 HHPOPMAIMN PA3IUYHBIX BUIOB U
dbopMm npeacTaBiICHUS;

OIIEHUBATh JOCTOBEPHOCTH HHPOPMALIHH;

UCIONB30BaTh CPEACTBA HWH(GOPMALMOHHBIX M KOMMYHHUKALMOHHBIX TEXHOJOTUH B PEIIEHUH KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX W OPTraHM3AI[MOHHBIX 3a7ad C COOJII0JIeHHEM TpeOOBaHUN JPrOHOMHUKH, TEXHUKU O€30MMaCHOCTH,
TUTHUEHBI, pecypcocOepexeH s, MPaBOBBIX U STUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€301MacHOCTH;

CO3/71aBaTh TEKCThl (PU3UUECKOTO COJAEPKaHUs B Pa3IMYHBIX (hopMaTax ¢ y4€TOM HazHayeHUs MHGOPMAIMKU U LIeTIEeBON
ayJIMTOPHUH, BBIOUPAs ONTUMAIIbHYIO (DOpMY MPEACTABICHUS U BU3YyaTU3alIUH.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

OCYIIECTBJIATh OOLIEHUE HAa ypOKaxX (PU3UKU U BO BHEYPOUHOH AESATEIBbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH()IUKTHBIX CUTYalluil U cMAr4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTUYHO MU3J1araTh CBOIO TOUYKY 3PEHMS C UCIIOIb30BAHUEM S3bIKOBBIX CPE/CTB;

MOHUMATh U UCTOJIh30BaTh MPEUMYIIECTBA KOMaHAHON U HHIUBUAYaIbHOU PaOOTHI;

BbIOMpaTh TEMATUKY M METOJAbl COBMECTHBIX JEHCTBUI ¢ y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEM KaXKJIOTO UJIeHA
KOJUIEKTHUBA;

IIPUHUAMATh €I COBMECTHOU IEATENIBHOCTH, OPraHMU30BBIBATH U KOOPAMHUPOBATH IEHUCTBUA IO €€ JNOCTHKECHHIO:
COCTaBIISITh IUIAH JEHCTBUI, pacmpeleisTb poyid ¢ yu€TOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh pPe3yJbTaTbl COBMECTHOMN
paboThI;

OLICHMBATh KauecTBO CBOEr0 BKJIAJa M KaXJOrNO YYacTHHKA KOMaHIbl B OOLIMI pe3ynbTaT IO pa3padOTaHHBIM
KPUTEPUIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATH UJIEH C IMO3ULMN HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTHYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B PA3JIUYHBIX CUTyalUsAX, IPOSBILSITH TBOPYECTBO M
BOOOpakeHUE, ObITh MHULIUATUBHBIM.



PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYUIECTBJISATh IO3HABATENIbHYIO JIE€ATebHOCTh B 00JacTU (PU3MKUM M aCTPOHOMHH, BBISBISATH
npo0sIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATH IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 33/1a4, IJIAH BBINIOJHEHUS MPAKTUYECKON
paboThI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTECHUH;
JIaBaTh OLICHKY HOBBIM CHUTYAaIUsIM;
pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHUI;
JienaTh OCO3HAHHBIN BBIOOD, ApTyMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHUE;
OTICHUBATH MTPUOOPETEHHBINA OIIBIT;
crocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYAUIMU B 00JaCTH (DU3UKH, TOCTOSHHO TIIOBHINIATH CBOM
00pa3oBaTesibHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLEHUBATh COOTBETCTBHE PE3YJILTATOB
LEeJAM;
BJIAJICTh HABBIKAMU MTO3HABATEIILHON PEICKCUN KaK OCO3HAHUS COBEPIIIAEMBIX ICUCTBHUI M MBICTUTEIHHBIX TIPOIECCOB,
UX pe3yJIbTaTOB U OCHOBAHUI;
UCIIOJIb30BaTh MPUEMBI pedIeKCHUU JUTsl OLIEHKH CUTYallud, BHIOOpa BEPHOTO PELICHUS;
YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO ITPUHUMATH PELIEHUS IO UX CHUKECHUIO;
IIPUHUMATh MOTHBBI U aPTYMEHTHI APYTHUX [PH aHAIIM3E PE3YJIbTATOB JICATEIbHOCTH;
MPUHUMATh Ce0s1, TOHUMAsi CBOU HEJIOCTATKH U JJOCTOMHCTBA;
IPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACSATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.
B mporecce moctmkeHus IMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI IO (PU3UKE IS YPOBHSI CPETHETO OOIIEro
00pa3oBaHus y 00yJarONUXCsl COBEPIIEHCTBYETCS YMOIIMOHAIBHBIN MHTEIUIEKT, TIPEAMOIATaONINi C(OPMUPOBAHHOCTH:



CaMOCO3HaHUsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHHE, BUICTh HaIlpaBJICHUS
pa3BUTHUSL COOCTBEHHOM SMOIIMOHANIBHOM Cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBaHMs, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMAaThb OTBETCTBEHHOCTh 3a CBOE IIOBEACHHUE,
CIIOCOOHOCTB a/laliTUPOBATHCS K SMOLIMOHAIIBHBIM U3MEHEHUSAM U MPOSIBISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTIDKEHHUIO LIENM W YCIeXy, ONTUMHU3M, UHUIUATUBHOCTD,
YMEHHE IEVUCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEN;

OMMATHM, BKIIOYAIOMIEH CHOCOOHOCTh IOHUMAaTh O3MOILMOHAIBHOE COCTOSHUE JAPYTUX, YYHUTBIBATh €ro Impu
OCYIIECTBJIEHUH OOIIEHHUS, CHOCOOHOCTh K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAMBAaTh OTHOLICHHUS C JPYTMMH JIIOAbMH, 3a00TUTHCA,
IPOSIBIISATH MHTEPEC U pa3pemiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 10 kiacce mpeaMeTHbIe Pe3yJIbTaThl Ha 6a30BOM ypOBHE JTODKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH
y 00y4arImuxcs YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPaAx poJib U MeCTO (U3UKU B (HOPMHPOBAHUM COBPEMEHHOM HAay4YHOW KapTHUHBI MHUpA, B
Pa3BUTHUH COBPEMEHHOM TEXHUKH U TEXHOJOTHUM, B IPAKTUYECKOMN JAESATEIbHOCTH JIOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (DM3MYECKUX MOJIENICH: MaTepuaabHas TOYKa, WHEpIMadbHas CUCTEMA
oTcu€Ta, aOCOJIIOTHO TBEPJOE TEIO0, WACAIBHBIM Ta3, MOJEIM CTPOCHHUS Ta30B, KUAKOCTEH M TBEPIBIX TEJ, TOUYCUHBIH
ANEKTPUYECKUH 3apsij] NpU PEHICHUH (PU3NYECKHUX 3a]1ay;

pacno3HaBaTh (hU3MYECKUE SIBICHUS (MpOIlecChl) U OOBSACHATH MX HA OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSPHO-
KMHETHYECKOW TEOPUM CTPOCHHS BELIECTBA M DJICKTPOAMHAMHUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJUHEHNHOE
JBIDKEHWE, CBOOOTHOE TAICHHE TEJl, ABMKEHUE TI0 OKPYKHOCTH, WHEPIUS, B3auMoieicTBre Tei, auddy3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHHME >KUJIKOCTEM M TBEPABIX Tel, M3MEHEHHE O0bEMa Tel MpU HarpeBaHUM (OXJaXKIEHUU), TEIMJIOBOE
paBHOBECHE, UCTIAPEHNE, KOHJCHCALMS, UIaBICHUE, KPUCTAJUIM3allHsl, KUIIEHHUE, BJIAYKHOCTh BO3/1yXa, MOBBIIICHUE JAaBJICHUS



rasa Ipyu €ro Harp€BaHuM B 3aKPBITOM COCYZE, CBA3b MEXIYy MMapaMeTpamMu COCTOSIHUSA ra3a B MU30IPOLECCaX, dIEKTPHU3ALINS
T€Jl, B3aUMOJEHUCTBUE 3apsI0B;

OMKCHIBATh MEXAHUUECKOE IBUIKEHUE, UCTIONB3Ys (PU3MUECKUE BETUYMHBI: KOOPAUHATA, TYTh, IEPEMEIICHUE, CKOPOCTH,
YCKOpEHHE, Macca Tella, CUJla, UMITYJIbC Tela, KMHETHYecKash dHEprus, MOTeHIMalbHAas SHEPrus, MexaHudeckas paloTa,
MEXaHUYeCKass MOIIHOCTh; TPU OMHUCAHWHM TPABUIBLHO TPAKTOBATh (PU3MUECKHH CMBICT HCIOJB3yeMbIX BEJIMYWH, HX
0003HAUCHUS U €TUHUIIBI, HAXOAUTH (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMH BEIMYNHAMU;

OTMCHIBATh M3YYEHHBIC TEIJIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUS, MCTONB3Ys (U3UYECKUE BEIUYUHBI: JTABICHUE
raza, TEMIIEpaTypa, CpeIHsAsl KMHETHYECKas SHEPrusl XAO0THUYECKOTO JABMKEHHS MOJIEKYJ, CPEIHEKBAAPATHUYHAS CKOPOCTH
MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSS HHEprus, paboTa raza, KOdPQGUIMEHT MOJE3HOr0 ACHCTBUS TEIJIOBOTIO
JBUTATENSI; TPU ONMUCAHWUU TPABUIHHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIONB3YeMbIX BEIWYMH, WX OOO3HAYEHUSA U
€IMHUIIBI, HAXOUTh (HOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PM3UYECKYIO BETUYHHY C APYTUMH BEIHYUHAM;

OMKCHIBATh H3YYEHHBIE AJIEKTPUUECKHUE CBOWCTBA BEIECTBA M JJIEKTPUYECKUE SIBJICHUS (IIPOLIECCHI), HCIOJIb3Ys
bu3nYecKkue BEJIMYUHBI: JJIEKTPUUECKUIN 3apsll, AJIEKTPUYECKOE II0Jie, HANPsHKEHHOCTh IMOJSI, MOTEHIMAN, Pa3HOCTh
MOTEHIMAJIOB; MPU ONUCAHWU TPABWIBHO TPAKTOBATh (PU3MUYECKHM CMBICH HCIONB3YEMbIX BEIMYMH, UX OOO3HAUYEHUs U
CIMHMUIIBL;, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO0 BEIMUMHY C IPYTUMH BEIIMUYUHAMU;

aHAMM3UPOBaTh (HM3UYECKUE TPOIIECCH U SBJICHHS, UCTIONb3Ys (PM3MUECKHE 3aKOHBI W MPUHITUIIBI: 3aKOH BCEMUPHOTO
Tssrotenus, 1, I u 111 3akonsl HeroTOHA, 3aKOH COXpaHEHHUSI MEXaHUYECKOW DHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IIPUHLIUIT
CyNEPNO3ULIMM CWJI, TMPUHIMI PAaBHONPABUS HWHEPUUAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTpOEHHUS BEIIECTBA, FA30BbIC 3aKOHBI, CBS3b CPEAHEN KMHETUYECKON 3HEPTUN TEIUIOBOTO ABMXKEHUS MOJIEKYJ C aOCONIOTHOM
TEMIIEPATYPOH, MEPBBIM 3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAHEHUs DJJIEKTPUYECKOTO 3apsiaa, 3akoH Kyiona, mpu 3Tom
pa3nuyuaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHHWE U YCJIOBHS (TpaHMIbI, O00JIacTH)
IIPUMEHUMOCTH;

OOBACHITH OCHOBHBIE MPHUHIUIBI ACHUCTBUS MAallMH, TPUOOPOB M TEXHUYECKUX YCTPOWMCTB; paszivyaTh YCJIOBHS HX
0€30I1acCHOT0 MCTIOIb30BAHMSI B IOBCEAHEBHON KHU3HU;



BBITIOJHATh KCIEPUMEHTHI MO HMCCIEAOBAHUIO (PU3UYECKUX SIBIECHUI M TMPOIECCOB C HMCMOJIb30BAaHUEM MPSAMBIX U
KOCBEHHBIX H3MEpPEHHH, mpu 3TOM (QOpMYIHpOBaTh MpoOiieMy/3ajady U THIOTE3y Y4eOHOro SKCIEpUMEHTa, COOMpaTh
YCTaHOBKY U3 IIPEIJIOAKEHHOTO0 000PYAOBAHUSL, TPOBOAUTH OMBIT U (POPMYJIUPOBATH BBIBOIbI;

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE MU3MEPEHUs (PU3MUECKUX BEJIMYMH, IPU I3TOM BBIOMPATH ONTHMAIbHBIA CHOCOO
U3MEPEHHS U UCIIOJIb30BAaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEH N3MEpPEHUN;

UCCIIEIOBATh 3aBHUCHUMOCTH MEXIY (U3MUECKHMHU BEJIMUYMHAMHU C HCIOJB30BAHUEM MPSMBIX HU3MEPEHHH, MpH 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJbTaThl MOJIYYSHHON 3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B BUJAE TAOIHUIl U
rpa(uKoB, AeaTh BbIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHNUS;

co0iroaaTh npaBuiia 0€300aCHOrO TPya NpU MPOBEACHUN UCCIEA0BAHUN B paMKax yuyeOHOro IKCIEPUMEHTa, y4eOHO-
UCCIIEIOBATENIbCKON M MPOEKTHON JAESITENTbHOCTH C HCIIOJIBb30BAHMEM H3MEPUTEIbHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemaTh pacy€THBIE 3a/1a4U C SIBHO 3a/laHHOM (DPU3MUECKON MOJEIbIO, UCIOJb3Ys (PU3NUYECKUE 3aKOHBI U IPUHLIMIIBI, Ha
OCHOBE aHaJl3a YCJIOBHUS 3aJaud BbBIOMpaTh (DU3MUECKYIO MOJIEb, BBLACHATh (PU3NYECKUE BEJIWYMHBI U (POPMYIIHI,
HEOoOXOuMble Al €€ pelleHUus, NMPOBOAUTh pPacuy€Tbl M OLEHUBATH PEaJbHOCTh MOJYYEHHOIO 3HA4YeHUs (pU3MUecKoin
BEJIMYMHBI,

peliaTh KaueCTBEHHBIE 3aJaud: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUYMBYIO ILEMOUYKY PACCYXKACHHM C OMOpOW Ha
U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHMUS;

UCIOJB30BaTh MpPU pEUIEHMH Y4YeOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTUU JJIs TIOUCKA,
CTPYKTYpUPOBAaHUS, WHTEPIPETAIMN U TPEACTaBICHUS Y4eOHON W HAy4YyHO-NIOMYJISIPHON WHGOpMalWU, MOJYy4YEHHOU H3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

IPUBOJUTH IPUMEPHI BKJIa/la POCCUNCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKHU, OOBSICHEHHE MPOIIECCOB
OKpY’KaroIlero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B IOBCEAHEBHOM JKM3HU NI oOecreyeHus Oe30MacHOCTH IpU
oOpaiteHnu ¢ NpubopaMu U TEXHUYECKHUMH YCTPONUCTBAMHU, JIJISl COXPAaHEHUs 3I0POBbS U COOTIOACHHUS HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOUIEH CPEJIE;



paboTaTh B TpyNIE C BBHIMOJIHEHUEM DPA3IUYHBIX COIMATIBHBIX POJICH, TIAHUPOBATh PadOTy TPYIIBI, PAIMOHAIBHO
pacripenensTb 00sS3aHHOCTH M IUIAHUPOBATH JEATEIBHOCTh B HECTAHIAPTHBIX CHTYallUsAX, aJCKBATHO OLIEHUBATh BKJIA]
Ka)KJIOTO M3 YYaCTHUKOB IPYIIITBI B PEIICHHE PACCMATPUBAEMOM MPOOIEMBI.

K koniy o0y4enust B 11 kiacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JTOJDKHBI OTpakaTh C(POPMUPOBAHHOCTH
y 00yJarommxcsi yMeHHUH:

JEeMOHCTPUPOBATh Ha MPHUMEPaxX pPoJib U MeCTO (PHU3MKH B (POPMUPOBAHHH COBPEMEHHOW HAYYHOH KapTHHBI MUpPa, B
pPa3sBUTHH COBPEMEHHOW TEXHUKH M TEXHOJIOTUH, B MPAKTHYECKOW EATEIBHOCTH JIIONIEH, IENOCTHOCTh W EIHHCTBO
(U3MUECKON KapTHHBI MUPA;

YYUTBIBATh TPAHUIBI IPUMEHEHUS] M3YYECHHBIX (DU3NYECKUX MOJENCH: TOYEUHBIA DIICKTPUYECKUI 3apsii, Jyd CBETa,
TOYEYHBII UCTOYHUK CBETA, SJEpHAsI MOJETh aTOMa, HYKJIOHHAsI MOJIE]Tb ATOMHOTO si/Ipa MPH pelieHn: (PU3nYecKux 3a1ad;

pacrio3HaBaTh (hpu3HUYecKUe sBICHHS (TIPOLECChl) U OOBSICHITh UX HAa OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKU M KBAHTOBOM
(U3MKK: AMEKTpUYecKas MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMUMHUECKOE, MAarHUTHOE JICHCTBUS TOKA, B3aMMOJICHCTBHUE
MarHuTOB, JJIEKTPOMArHUTHAs WHIYKIUS, JICHCTBHE MArHUTHOTO TIOJIS HAa MPOBOAHUK C TOKOM M JBWXKYIIUHCS 3apsil,
DIICKTPOMArHUTHBIE KOJEOAHWs W BOJIHBL, NPSIMOJMHEHHOE pAacHpOCTpaHEHHE CBETa, OTpPaKEHHE, MPEIOMIICHHE,
uHTepdepeHIus, AUPPaKIus W TOJApU3aIMs CBETa, IUCHepcus cBeTa, (oTtodnekTpuueckuit 3Ppdext (hoTodaddexr),
CBETOBOE JaBIICHHE, BO3HMKHOBEHUE JIMHEHYATOTO CIHEKTpa aroMa BOJOpPONa, eCTECTBEHHAss W HCKYCCTBEHHAs
PaaIuOaKTHBHOCTB;

OITUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJICKTPUIECKUE, MATHUTHBIC, ONITUYECKHUE, HIEKTPUIECKYIO TIPOBOAUMOCTb
Pa3IMYHBIX CPEd) M DIIEKTPOMArHUTHBIE SIBICHUS (IPOIECCHI), UCHONB3YS (DU3UYECKHE BEITMYMHBI: JICKTPUUCCKUAN 3apsi,
CHJIA TOKA, DIIEKTPHUECKOE HAMPSHKEHUE, DIIEKTPHUECKOE COMPOTHBIICHUE, PA3HOCTh MOTEHIIMAJIOB, YJICKTPOIBUKYIIAs CHIIA,
pabora TOKa, WHIYKIMS MAarHUTHOTO TIONsi, cwia Awmmepa, cwia JlopeHna, WHAYKTUBHOCTh KATYIIKHA, DSHEPTHS
AIIEKTPUYECKOTO ¥ MAarHUTHOTO IIOJICH, MepUoJ] M Y4acToTa KoleOaHWi B KOjeOaTelnbHOM KOHTYpE, 3apsil M CHiIa TOKa B
IPOIIECCEe TAPMOHHYECKHX JICKTPOMArHUTHBIX KoJieOaHui, GOKYCHOE pacCTOSIHUE M OTITUYECKAs CUIIA JIMH3BI, TIPH OTIMCAHUU
NPaBUJIBHO TPAKTOBATh (PU3NUECKUN CMBICT UCIOIB3YEMBIX BEIHYUH, MX 0003HAUYEHUS U €AMHUIIBI, YKA3bIBaTh (POPMYIIHI,
CBSI3BIBAIONINE TaHHYIO (DU3MUYECKYIO BEJIMUUHY C IPYTHMHU BETMYNHAMU;



ONMKCHIBATh HW3YYCHHbIE KBAHTOBBIC SBIECHUS W TMPOLECCHl, HUCIMOJb3YysAd (PHU3UUYECKHEe BEIMYUHBL: CKOPOCTD
3IIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U YACTOTAa CBETA, SHEPTUS U UMITYJbC (POTOHA, TIEPUOJ MOTypaciaga, SHEPTUs CBSI3U
aTOMHBIX AJ€p, MPU OMUCAHUU TPABUIBHO TPAKTOBATH (PM3MUYECKUN CMBICI HCHOJIB3YyEMbIX BEIWYHH, UX 0003HAUEHHs U
eIMHUIIbI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME MaHHYIO (DU3MYECKYI0 BEIUYMHY C JIPYTMMU BEITUYMHAMH, BBIYHCISTH
3Ha4YCHHE (PU3NUECKON BETUINHBL;

aHAJM3UPOBaTh (PU3MUECKHE MPOLECCH U ABJICHUS, UCTIONb3Yys (DU3MUECKUE 3aKOHBI U MPUHIUIBL 3aKoH OMa, 3aKOHbI
MOCTIEOBATEIBHOTO M MAapaJJICIbHOTO COEAMHEHHS NPOBOAHMKOB, 3akoH Jxoyms—JleHma, 3akoH 53IE€KTPOMarHUTHOMN
MHIYKIUHM, 3aKOH MPSIMOJIMHEHHOTO paclpOCTPaHEHUs] CBETa, 3aKOHBI OTPaXEHHs CBETa, 3aKOHBI MPEJIOMJICHHS CBETa,
ypaBHeHHe DiHITelHa A7 GOTOdPdeKTa, 3aKOH COXPAHEHUS YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHUsI MacCOBOTO YMCia, MOCTyIaThl bopa, 3aKOH paAoaKTUBHOIO pacmnaa, mpu 3TOM
pa3nuuaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4eCKO€ BBIpAKEHHWE U YCJIOBHS (TpaHMIbI, O00JIacTH)
IPUMEHUMOCTH;

OTIpeNIeNsITh HApaBJIeHNE BEKTOPa MHAYKLIUU MarHUTHOTO T10JIs1 IPOBOJHUKA C TOKOM, CUJibl Amriepa u cuiibl JlopeHna;

CTPOUTH M OIHMCHIBATh N300pakeHne, CO3AaBaeMOe IIIOCKUM 3epKajioM, TOHKOM JIMH30H;

BBITMIOJHATh KCIEPUMEHTHI MO HMCCIEAOBAHUIO (PU3MYECKUX SIBICHUN M TMPOIECCOB C HMCMHOJIb30BAHUEM MPAMBIX U
KOCBEHHBIX H3MEpPEHHI: mpu 3TOM (POpMYyIUpPOBATH MpoOieMy/3ajady W THUIOTE3y y4yeOHOro 3KCIepUMEHTa, COOMpaTh
YCTAHOBKY U3 IPEUIOKEHHOT0 000pYI0BaHNUS, IIPOBOAMUTD OTBIT U (POPMYIHPOBATH BHIBOBI;

OCYILECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIWYHH, MPU 3TOM BBIOMPATh ONTUMANBHBIA CIIOCOO
U3MEPEHHS U UCIIOJIb30BAaTh U3BECTHBIE METOIbI OLIEHKH MOTPEIIHOCTEH N3MEpEHUH;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BEITUYHMH C MCIOJIb30BAaHUEM MPSMBIX U3MEPEHHI: MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTaThl MOTYYEHHONW 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE TaOIUI U TpaduKOB, 1e1aTh
BBIBOJIBI TI0 PE3YJIbTaTaM HUCCIIEJOBAHUS;

coOuo1aTh paBuia 6€30MacHOTO TpyAa MU MPOBEJCHUN MCCIEIOBAHUN B paMKax y4yeOHOTO SKCIEpUMEHTa, yaeOHO-
UCCIIEIOBATENIbCKON M MPOEKTHOM JAESITENbHOCTH C HCIOJIB30BAHMEM HM3MEPUTEIbHBIX YCTPOWCTB U JaOOPaTOPHOTO
000pyI0BaHUS;



peliath pacyE€THbIC 3a/1a4Ml C SIBHO 33JJaHHOW (M3UYECKON MOJAEIBIO, UCTIONB3Ys (DU3HMUECKHE 3aKOHBI U MPUHIUIIBI, HA
OCHOBE aHall3a YCIOBHUS 3aJaud BBIOMpaTh (DU3HUECKYIO MOJIEb, BBLACHATH (PU3NYECKUE BEIUYMHBI U (POPMYIIHI,
HeoOXonuMble 7Sl €€ pelleHus, MPOBOAUTH PACUYEThl M OILEHMBATH PEANbHOCTb IMOJTYYEHHOTO 3HA4YeHUs (PU3HUECKON
BEJIMYUHBI;

peliaTh KaueCTBEHHBbIE 3aJaud: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUYMBYIO IEMOUYKY PACCYXKACHHM C OMOpPOW Ha
U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHMUS,

UCIONB30BaTh MpU pEHIeHHH Y4eOHBIX 3a/ad COBPEMEHHbIE HH(OpPMALMOHHBIE TEXHOJIOTUUA JJIsi TIOUCKa,
CTPYKTYPUPOBAHUS, MHTEPIPETAlMd W TPEJCTAaBICHHUsS Y4eOHOW W HAy4YHO-TOMYJSPHOM HMH(OpMaIuM, MOJy4YeHHOW W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH()OPMAIHIO;

OOBSACHATH MPHUHIIMIIBI JEHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyaTh YCIOBUS MX 0€30MacHOrO
UCIIOJIb30BaHUs B TIOBCETHEBHOM KU3HU;

NPUBOJAUTE TPUMEpPHl BKJIaJa POCCHMCKUX M 3apyOeXHbIX YUEHBIX-(QHU3MKOB B pa3BUTHE HAyKd, B OOBSICHEHHE
IPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOPETHYECKUE 3HAHMS N0 (PU3MKE B IMOBCEIHEBHOW >KU3HU s obecredyeHus Oe30MacHOCTH TpHU
oOpaiteHnu ¢ NpubopaMu U TEXHUYECKUMH YCTPONUCTBAMHU, JIJIsl COXPAaHEHUs 3I0POBbS U COOTIOACHHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TPYIIE C BHIIOJHEHUEM DPA3JIUYHBIX COIMAIBHBIX pOJIEH, IUNIAHUPOBATh PadOTy TPYIIBI, PAlMOHAIBHO
pacrpenesaTh 00S3aHHOCTH M IUIAHUPOBATH AESTEIBHOCTh B HECTAHIAPTHBIX CHUTYallUsAX, aJeKBATHO OLIEHUBATh BKJIAJ
Ka)KJ0T0 U3 YYaCTHUKOB TPYMIIBI B pEeLICHHE paccMaTpUBaeMoil MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM ungppoBbIe
Ne ni/mn P Kontpoabnbie  IIpakTnueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [IOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuemariia . https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auaniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnnorexa [HOK
' TEOpPHUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEpPMOJIUHAMUKHU 10 1 hitps://m.cdsoo.rw/ 74 1bf72
13 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubanorexka [HOK

®da3oBbI€ MEPEXOIBI

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




Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 DIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 351eKTpUYecKnuil TOK. TOKH B bubmmoreka [JOK
4.2 12
pa3MUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE

Ne Hara uudgposbie
Tema ypoka Koutpoabsubie IIpakTuyeckue

n/n Bcero U3yuyeHusi oOpa3oBaTeiibHbIE

padoThI padoTsbI
pecypchl
dusuka — Hayka o IpUpoJie.
1 Hayunsie MeT(})IK bl HOII:HEII)HI/I}I 1 bubmorexa HOK
T A https://m.edsoo.ru/ff0c32e2

OKPY>KaIoIIIer0 MUpPa
Ponw u mecTo ¢pusuku B

) dbopMHpPOBaHUH COBPEMEHHOMN | bubanorexka [HOK
Hay4YHOUN KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NEATEIbHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO | bubmuorexa [JOK
newxeHud. [lepemenienue, CKOpoOCTbh, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMEpHOE NpsIMONIMHENHOE | bubmmoreka [IOK
JIBUKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBA>KEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOogHoe majieHne. Y CKopeHue | bubmnorexa [JOK
CcBOOOIHOTO ITalEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.

7 JIBmykeHHe MaTepualbHOM TOYKHU T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
2 [IpuHnun otHocuTenbHOCTH Manumes. 1 bubnuoreka [IOK

I/IHepuHaanHe CHUCTCMBI OTCUECTA.

https://m.edsoo.ru/ff0c3bed




Ilepseiit 3akoH HproTona

Macca Tena. Cuia. [Ipunnun

ne(hOpMUPOBAHHON MPYKUHBI.

9 cynepno3uiuu cuil. Bropoii 3akon bubmorexa HOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HbroTona 151 MarepuanbHOM TOUKU

10 Tperuii 3akoH HeroToHa 1u1st bubmmoreka [JOK
MaTepUaJIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUpPHOTO TsroTreHus. Cumna

11 TskecTH. IlepBas kocMuyeckast bubmorexa HOK

- P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubanorexa [JOK
Tea https://m.edsoo.ru/ff0c3el8
Cuna tpenusa. Kodddument tpeHust.

13 Cuna CEH OTI/IBJ'ICI(-IbI/Iq:I opu I[BI/I)P;(CHI/II/I bubmorexa LIOK

p P https://m.edsoo.ru/ff0c3f76
TeJla B )KMJIKOCTU WJIU Ta3e
[TocTymarensHOE U BpaliareIbHOE

14 JBIKEHUE a0COJIIOTHO TBEPIOTO Tea. Bbu6nuoreka [JOK
MowmenT cunbl. [1nedo cuisl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIA
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBHIKEHHE
PaGoTta ¥ MOIIIHOCTB CHIIBI.

16 KuneTtnueckast sHEprus MarepuaibHON bubmmoreka [JOK
Touku. Teopema 00 N3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOU SHEPTUH
[TorenumansHas sHEprus.

bu6nuoreka [JOK
17 [TorenuumanpHas SHEPIrus ynpyro

https://m.edsoo.ru/ff0c461a




[HorennmansHas sHEPTHs TeNa BOIU3N
MOBEPXHOCTU 3eMJIU

18

[loreHunanbHbIE U HEMOTEHIMAJIBHBIE
cuiibl. CBsA3b paboThI
HENOTEHIUAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUH CUCTEMBI TEl.
3aKOH COXpPaHECHUSI MEXaHUYECKOU
SHEPrUu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas pabota «3ydeHue
3aKOHA COXPAaHECHHSI MEXaHUYECKON
SHEPTHH»

20

KoHnTtponbHas paborta 1mo Teme
«Kunemaruka. J[unamuka. 3aKOHbI
COXPAHECHHUS B MEXaHHKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newxkenue. ubdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep JBUKECHUS U
B3aMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHuUsl ra30B, KUIKOCTEH
Y TBEPJIBIX TEIl

23

Macca monekyin. Konnyecto
BemlectBa. [locrosnnas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTtypa
u e€ usmepenue. Illkxana remneparyp
Ilenbcus

25

HUneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoiroTHas TeMIiepaTypa Kak Mepa

bu6mmoreka [IOK




CpEeHEW KMHETUYECKON YHEPTUU
JBUKCHMS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

https://m.edsoo.ru/ff0c511e

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
28 «IJKCIepuMeHTaIbHAas TPOBEPKA
3akoHa ['eii-Jlroccaka»
BuyTpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
29 crocoOsl e€ nzmeHenus. Komuuectso bubmmoreka [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTruUsl OTHOATOMHOTO UJI€ATBHOTO
rasa
bu6mmoreka [IOK
30 Buasl Tenonepenaun
A ped https://m.edsoo.ru/ff0c5¢c36
VYnenbHas TEMI0EMKOCTh BEIIECTBA.
bu6mmoreka [IOK
31 KonnuecTBo TENMnoTel npu
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbI mpoiecc
1 [IepBblil 3aKOH TEPMOAMHAMUKH U €T0 bubmmoreka [JOK
MIPUMEHEHUE K U30ITpolieccaM https://m.edsoo.ru/ff0cSefc
HeoGpaTumocTs nporeccoB B
33 npupoje. Bropoii 3akoH bubmmorexa [TOK
PHPOAE. P https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH
34 H3onporecchl B ueanbHOM ra3e u ux bubanorexka [HOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
35 [Tpunmun nevicteusa u KI1/] TertoBoi Bbu6nmuoreka [JOK
MalllHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{




DKooruyeckue mpoodaemMbl

37
TETJIOOHEPTETUKH
18 O6o6maromuii ypok «MoekysipHast bubanorexka HOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas pabora mo Teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa HOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI
40 [TapooOpa3oBaHue U KOHIEHCALIHS. bubmmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS 1 OTHOCHTEJIbHAS
41 BJIAXKHOCTh BO3yXa. HachileHHBIN bubmorexa HOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammyeckue u
47 amop(HbIe Terna. AHU30TPOIHUS bubanorexa [HOK
CBOMCTB KpucTayioB. Kuakue https://m.edsoo.ru/ff0c6510
Kkpuctauibl. COBpeMEHHbIE MaTepHUAaIIbI
[TnaBieHue U KpUCTATITA3AITHS.
43 VYV nenbHas TEMI0Ta MJIaBJICHUS bubmorexa HOK
A ’ https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 v 0
PABHCHHE TEIIOBOTO barlarica https://m.edsoo.ru/f0c6820
DJeKTpu3alus Teil. DIEeKTPUIECKUN
45 3apsan. J{Ba Buaa dJIeKTPUUCCKUX bubmorexa [TOK
A A p https://m.edsoo.ru/ff0c6bec
3apsioB
[IpoBOTHUKH, TUATIEKTPUKH U
46 n(fn HOBO HI/?KI/I 3aK(I))H COXpaHEHUsI bubmmorexa [JOK
YHpOBOA ) P https://m.edsoo.ru/ff0c6bce
AJIEKTPUIECKOTO 3apsiia
47 B3aumoneiicTBue 3apsaoB. 3aKoH bubmmoreka [JOK

Kynona. Toueunslii anekTpudecKuit

https://m.edsoo.ru/ff0c6ced




3apsi

48

Hanpsik€HHOCTB IEKTPUYECKOrO
nosis. [TpuHuun cynepriozuuuu
ANEKTPUYECKUX MoJeH. JInnun
HaIpsKEHHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

49

Pabota cui seKTpoCcTaTHIeCcKOTO
nois. [Torennuan. PasHocTh
IIOTCHIINAJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6{00

50

[IpoBOTHUKY U AWDIICKTPUKH B
3JIEKTPOCTATHYECKOM IIOJIE.
JusnexTpudeckas MpOHUIIAEMOCTh

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c7018

51

OnekTpoémkocTb. Konaencarop

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD MIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apsHKEHHOTO
KOHJIeHCaTopa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHast pabota "M3mepenue
AEKTPOEMKOCTH KOHJeHcaropa"

54

[IpuHIIMTT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMPOBAJILHOTO
arnmapara, CTpyMHOro IpUHTEpA.
DneKTpocTaTHYecKast 3allnTa.
3azeMIIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €T0
cymiectBoBaHus. [[oCTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[MocnenoBarenbHOE, MapaLICIbHOE,

0.5

Bbubnmuoreka [JOK




CMEIIaHHOE COeIMHEHHE
MPOBOTHUKOB. JIaboparopHas padoTa
«M3y4yeHne cMenIaHHOTO COCTMHECHUS
PE3UCTOPOBY

https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTB AIMEKTPUUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

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

58

3axon Oma aJ1s MOTHOM (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounuka Toka u
€r0 BHYTPEHHETO COIPOTUBIICHUS

0.5

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

59

DNEeKTpOHHAs! TPOBOAMMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJIeHI/ISI MCETAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DJIEKTPUYECKUI TOK B BaKyyMe.
CBoHCTBA 3JEKTPOHHBIX MTYYKOB

61

[TomynpoBOAHUKY, UX COOCTBEHHAS U
MpUMecHas MpoBoAUMOCTh. CBOMCTBa
p—n-niepexoaa. [lonmynpoBoiHUKOBBIE
MIPUOOPHI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUYECKUi TOK B paCTBOpax 1
pacruiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLUAIIHS.
DIIEKTPOIIN3

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DNEKTPUUECKHM TOK B ra3ax.
CamMocTosATENnbHBIN 1

HECaMOCTOSATENbHBIN pa3psaa. MosHus.

ITmazma

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




DexTpudeckre mpudopsl U

64 YCTPONCTBA U UX MTPAKTUIECKOE 1 bubmmoreka [JOK
npumeHenue. [IpaBuna TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o06marmuii ypok | bubmmoreka [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHas paborta mmo Teme

66 «Qnekrpocraruka. [locTosHHbII ] bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3JIMUHBIX cpeaax»

67 PezepBnblil ypok. KonTposibHas 1 bubanorexa [JOK
pabora o Teme "DneKTpouHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6001maomuii ypok | bubmmoreka [JOK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 10 knace/ Mskumes I'.4., byxosues b.b., Corckuit H.H. nox penakiueii [TapdpentoeBoit H.A., AkuimonepHoe
obmectBo «M3narenscTBO «IIpocBemieHne»

®dwuzuka, A.Il. PeiMkeBuy, 3agaunuk ais 10-11 kmacca, UnarensctBo "Ipoda".

METOINYECKHUE MATEPUAJIBI JIJIS1 YYUTEJIA
®dusuka, 10 knacc/ Maxumes I'.5., byxosues b.b., Corckuit H.H. nmox penakuueit [lapdentoeBoit H.A., AkiinonepHoe

obmectBo M3narensctBo "lIpocBemienne"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETU UHTEPHET
http://class-fizika.ru/

https://videouroki.net/

https://infourok.ru/biblioteka/fizika/type-55

https://www.yaklass.ru/


















