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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOro ypoBHS Ha YpOBHE CpeaHEro oomiero odpa3zoBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH W TpeOOBaHWUH K pe3ylbTaTaM OCBOSHHUS OCHOBHOM
oOpa3oBaTtenpHONW mporpammsel, mpenactaBieHHsIx B PI'OC COO, a Ttakke ¢ ydérom
dbenepasibHON pabodeil MporpaMMbl BOCTIMTAaHUS M KOHIICTIIIMM TPENoJaBaHUs y4eOHOTO
npeamera «®uszuka» B oOpazoBaTenbHBIX — opraHmzammax —Poccuiickoit  deneparym,
peanu3yronmx OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copnepxanue TporpaMMbl 1O (pU3MKEe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa obOydarontuxcs 10—11 kimaccoB npu oOydeHun ux (u3MKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNFHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM PI'OC COO k TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeAMETHBIM
pe3ynabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOTUMOCTh peaM3alluil MEXIPEIMETHBIX
cBs3ell (DM3MKHM C E€CTECTBEHHO-HAyYHBIMH YyYeOHBIMU MpeaMmeTamMu. B He#l ompenenstorcs
OCHOBHBIC LIENM M3y4eHUS (U3UKU HAa YPOBHE CpeaHero oOIiero oOpazoBaHMs, IUIAHUPYEMbIE
pe3ynbTaThl OCBOCHHS Kypca (U3MKH: JMYHOCTHBIE, MeETamnpeIMeTHbIE, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma mo Gpu3HKe BKIIOYACT:

e [UIAaHUpPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKK Ha 0a30BOM YpOBHE, B TOM YHCIIE

NpeMETHBIC PE3YJIbTAThI IO TO/1aM O0YUYEHHS;

e cozaepxaHue yueOHoro npeamera «Pu3nkay mo rojgaM o0ydeHusl.

dusnKa Kak Hayka 0 HanboJsee oOIIMX 3aKOHAX MPUPO/bI, BHICTYIAs B KaUeCTBE Y4eOHOTrO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXarollemM MUpe.
[IkonbHBI Kypc (QHU3UKH — CHCTEMOOOPA3YIOUIMHA Ui E€CTeCTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, MMOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOILIECCOB U SIBJICHUHN, U3y4aeMbIX
XUMHUeH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHMe U aKTUBHOE
NpUMEHEHHEe (U3NYECKUX 3HAHUN OmpeleNseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DHEepPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IIOJyYEHHS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3yuenue Gu3nku BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa o0yJaromuxcs, B popMupoBaHue yMeHUH
MPUMEHSTh HayYHBIH METO/1 MO3HAHUS MPU BHIMOJIHEHUH UMHU Y4eOHBIX UCCIIeI0BaHUI.

B ocHOBY kypca Gu3uku At YpOBHSI CpeAHETO 00IIero 00pa3oBaHus MOJIOXKEH Pl UIEH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEHM KypcC ABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3zesioB (PM3HKH, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM C HEll MaTepuan Kypca Gu3uku o0beTuHEH BOKPYT
buszndeckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TPEACTABICHUM O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MnpeanosiaraeT HUCIoiIb30BaHUE TYMaHUTapHOTO
noTeHIMana GU3NIeCKOi HayKH, OCMBICIICHUE CBS3U Pa3BUTHUS (PU3MKH C pa3BUTHEM OOILIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKMMU, HDAaBCTBEHHBIMU U HKOJIOTUYECKUMU TpobIeMamHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku rnpenmnonaraer 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHUX U TEXHOJOTUYECKUX MPUJIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peamusyercss MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEPIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoljIemMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKXKe 00CyKAeHUS po0IeM pallMOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

Crep>KHEBBIMH BJIEMEHTAaMHU Kypca (M3MKHM Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUs
ABJISIIOTCS  pu3udeckue Teopuu (HOpMHUpOBAHHME MPEACTABICHUN O CTPYKTYpPE IOCTPOCHUS
¢u3uueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX



NPEICTABICHUAX O MPUPOJE, I'PaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMUCAHHS E€CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIECCOB).
CuCTeMHO-IEATETbHOCTHBIN MOIX0 B Kypce (PM3MKU peau3yeTcs MPEexXIe BCETro 3a CUéT
OpraHu3alliK SKCIIEPUMEHTAILHOW NEATENFHOCTH o0ydJarommxcs. J{ims 6a30Boro ypoBHsI Kypca
(GU3UKH — ATO UCMOJB30BAHHE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOphIE B MporpamMme 1o (u3nke OOBEIWHEHBI B OOIIMNA CITHMCOK
YUYECHHUYECKUX MPAKTUYECKUX paldoT. BrigeneHue B ykazaHHOM ImepeuHe JabopaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSI M OILIEHKH, OCYIIECTBIIETCS yYacTHHKaMH 00pa30BaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OcHaleHus kabuHera gusuku. [Ipu sTom
o0ecrieunBacTCsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBCHHBIC H3MEpPEHUS,
UCCIICIOBaHUS 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpPKE
NPEIO’KEHHBIX THITOTE3.
Bonbmioe BHUMaHuE yaenseTcsl pelIeHHI0 Pacu€THBIX M KaueCTBEHHBIX 3aj1ad4. [Ipu sTom
JUTSL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 33/IaHHON (PH3MUECKOW MOJETIBIO,
MO3BOJISIOIIME NPUMEHATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO pasJena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS M3 Pa3HbBIX pa3neioB. /i KaueCTBEHHBIX 3a/1a4 PUOPHUTETOM
SBIIIIOTCS. 3a/laHUsl Ha OOBSICHEHHWE TMPOTEKaHUs (PU3NYECKHX SIBICHHH U IPOILECCOB B
OKpY’KaIoIIeH Xu3HH, TpeOyromue BbIOOpa (Qu3nueckod MOAETW I CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum ¢ TpeboBaHusmu DPI'OC COO Kk MaTepuaqIbHO-TEXHUYECKOMY
oOecrieyeHnI0 y4eOHOTo Tmporecca 0a30BbI ypoBEHb Kypca ()M3MKH Ha YpOBHE CpPEIHETro
obmero oOpa3oBaHUs JTOJDKEH M3y4aThCA B YCIOBHUAX IMPEAMETHOTO KaOumHeTa (DU3WKH WM B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOro IuKia. B xabunere
(bU3UKY TOJDKHO OBITH HE00X0aMMOe JabopaTopHOE 000PYAOBAHUE TSI BHITOTHEHUS YKA3aHHBIX
B IporpamMmme 1O (HU3UKE YUYEHHUYECKUX NPAKTUYECKUX pPadOT M JIEMOHCTPALMOHHOE
obopyoBaHue.
JleMoHCTpalmoHHOE 00OpynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHHLIUIIOM
MUHHMAJIBHON JOCTATOYHOCTH W O0ECHEUNBACT MOCTAHOBKY IEPEUYMCIICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH [Js1 HMCCIEJOBAHUS H3y4aeMbIX SIBICHUH U TIPOLIECCOB,
SMIUPUIECKUX U (YHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKHX TIPUMEHECHUH.
JlaGopaTtopHoe 00OpYZOBaHUE IJIsi YUEHHUECKUX MPAKTHUECKUX paboT (GopMmHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecreuuBaeTcss B pacuére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOTO OOOpYIOBaHMUSA JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAHUHM AHAJIOTOBBIX W HMU(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU POBBIX JJAOOPATOPHIA.
OCHOBHBIMU TIEISIMU U3y4deHUs (PU3UKH B 00111eM 00pa30BaHHUM SBJISIOTCS:
e (opMupoBaHME HHTEpPeca M CTPEMJICHHS OOYYAIOUIMXCAd K HAyYHOMY HW3YYEHHUIO
IPUPOIBI, pA3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEICTABICHHA O HAay4yHOM MeETOJe TIO3HaHUuS W (HopMHUpOBaHHE
UCCIIEIOBATEIHLCKOTO OTHOIICHHS K OKPY)KAIOIIMM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa U3y4YEeHUs OCHOB CTPOCHHUS
MaTepuu U QyH/IaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE YMEHUH OOBACHATH SIBICHUS C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUA O POJIM (BU3UKHU JJISI Pa3BUTHUS APYTHX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTHH.

JlocTikeHne 3TUX Lenel oOecreurBaeTcs pelIeHHEeM CIEAYIOUIMX 3agad B Ipolecce
M3y4deHus Kypca (U3UKUA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:



e mpuoOpeTeHue CUCTEeMbl 3HaHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOYAsl MEXAaHUKY, MOJIEKYISIPHYIO (PU3UKY, JJIEKTPOAUHAMUKY, KBAHTOBYIO
(U3UKY U DTIEMEHTHI aCTPOPHU3UKY;

e (opMupOBaHME YMEHMH TNPUMEHATH TEOPETHUUYECKHE 3HAHUS Uil OOBSCHEHHS
(Gu3nUecKux SBIEHUM B MNpUPOAE M AN NPUHATHA MPAKTUYECKUX pELICHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOCHHME CIIOCOOOB pEUICHUs pa3iIM4YHBIX 3a7ad C SIBHO 3aJaHHON (PU3NMUECKOU
MOJENIBIO, 3aJad, IMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE cO3JaHue (pusnyeckon
MO/JIEINU, aIeKBATHON YCIIOBUSM 3a/1a4H;

® [IOHMMaHHE (PU3MUYECKUX OCHOB U IMPHUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMICTB M
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS HA OKPYXKAIOILYIO CPENY;

® OBJIQJICHUE METOJAaMH CaMOCTOSTEJILHOTO TUIAHUPOBAHMS U MPOBEICHUS (PU3MUECKUX
OKCIIEPUMEHTOB,  aHaJlM3a M  UHTEpOpeTalud  UHPOPMALUHU,  ONpEACICHHUs
JOCTOBEPHOCTH MOJYYEHHOTO PEe3ysIbTaTa,;

® CO3JaHHUE YCJIOBHUH I Pa3BUTHUS YMEHUU MPOCKTHO-UCCIIEI0BATEIbCKOM, TBOPUECKON
NeSITETbHOCTH.

Ha wsydyenue ¢usuku (6a30BBI YypOBEHBb) Ha YpOBHE CPEIHETO OOIIEro 0oOpa3oBaHUS
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEINIO).

[Ipemaraemslii B mporpamme 1o Gpu3MKe nepeueHb J1abOpaTOPHBIX U MPAKTUYECKUX PadOT
ABJISIETCA PEKOMEHIOBAaHHBIM, YUYHUTEb JEJIaeT BHIOOp IMPOBEICHUs JaOOPAaTOPHBIX pPabOT U
OTIBITOB C YU4&TOM UHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIIUXCSL.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOT'O NIO3HAHUS
®usuka — Hayka o mnpupoae. HaydHble MeToapl MO3HAHUS OKpyXk)arwmiero mupa. Pomib
HKCIIEpUMEHTA M TEOPHH B IIPOIIECCEe MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MonenvupoBanue GU3HUECKUX SIBJICHUN M TporieccoB. Haydunsie runore3sl. Ouznveckue
3aKOHBI U TeOpuH. [ paHHIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pons m mecto ¢u3uku B (GOpMHUpPOBAHWU COBPEMEHHOM HAYyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHazoroBble ¥ IU(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHHE. OTHOCHTEIBHOCTh MEXaHMYecKoro mABuxkeHusa. Cucrema
otcuéta. Tpaekropus.

[lepemenienue, ckopocTh (CpedHsisi CKOpPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIIMH HA OCHU CUCTEMBbI KOOpAuHAT. ClIOKEHUE MepeMEnIeHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIDKEeHUE. [ 'paduku 3aBUCHMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUSI, TyTH U MEPEMEIICHUS] MaTEPUATIbHOM TOUKU OT BPEMEHH.

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaCHUSI.

KpuBonuneiinoe nBuxkeHue. JIBU)KEHHE MaTepHAJbHOM TOYKM 110 OKPYXHOCTH C
MOCTOSIHHOM MO MOJYJI0 CKOpPOCThIO. YTJIOBasg CKOPOCThb, JUHEWHass CKopocTh. llepmon u
yactoTa oOparieHus. LIeHTpocTpeMHUTeNbHOE YCKOPEHHUE.

TexHudueckne yCTpOMCTBA M IMPAKTHYECKOE IPUMEHEHHE: CIUIOMETpP, IBUKEHUE
CHaps/IOB, LICTIHbIE U PEMEHHBIE TIEpeIayuu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, WIUTFOCTPAIUS KHHEMATHUYECKUX XapaKTePUCTUK JIBHIKECHHUS.

[Tpeobpa3oBanre ABMXKEHUM € UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€ U B pa3pe:KEHHOM IIPOCTPAHCTBE.

Habmionenue nprxeHus Tena, OpoleHHOro Mo YTJIOM K TOPU30HTY U TOPU30OHTAIBHO.

N3mepenue yckopeHHsi CBOOOTHOTO MaICHUsI.

HamnpaBnenue CKOpocTH Mpu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C LIEJIbIO ONPEIETICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOIIEHHS ~ MEXAY  OYTSIMH,  NPOWJECHHBIMU  TEJIOM  3a
MIOCJIEIOBATEIbHbBIE PAaBHBIE IPOMEXYTKHM BPEMEHM IPU PABHOYCKOPEHHOM JIBJKEHHH C
HavyaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne 1BUKEHUS MIapuKa B BI3KOUW KUIKOCTH.

N3ydenne nuxkeHus Tena, OpOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocTH ['ammites. [lepssiii 3akoH HproTona. HEpanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cuwi. Bropoit 3akon Herlotona s
MaTepualibHOM TOUKHU. TpeTuit 3akoH HploTOHA 11711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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



Tpenune. Buabl Tpenust (1okosi, CKoybxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbKEHUs U cuia TpeHus nokos. Koagdunment tpenus. Cuna conpoTUBIIEHUS
MIpU ABUKEHUH TeJla B )KUJKOCTU WM Ta3e.

[ToctynarensHoe 1 BpaliaTeabHOE ABMKEHHUE a0COIIOTHO TBEPAOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaulleHus. [lnedo cunbl. YCloBUS paBHOBECHS
TBEPJIOTO TENA.

TexHu4yeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIMITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepLMH.

CpaBHeHHE MacC B3aMMOICUCTBYIOIIHNX TEJ.

Bropoii 3akon HeroToHa.

Hsmepenue cu.

CroxxeHue cuil.

3aBUCHMOCTH CHIIBI YIPYTOCTH OT AedOopMaIi.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U TTAJICHUH.

CpaBHeHHME CUII TPEHUS MTOKOsI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHst TBEpAOTro Tesna. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBuxeHus: Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHA CHJI YIIPYTOCTH, BO3ZHUKAIOUIUX B MPYXWHE U PE3MHOBOM
obpasrie, oT ux nedopmanuu.

HccnenoBanue yciioBUl paBHOBECHs TBEPIOTO T, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3akonbl cOXpaHeHus 8 MeXaHUuKe

Nmnynsc MaTepuanbHOM TOUYKHU (Tela), CHCTEMbl MaTepUaibHbIX TOUueK. MITyIbC CUITBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUs UMITyJibca. PeakTuBHOE NBHKEHHUE.

PaGora cuibl. MOIIIHOCTE CHITBI.

Kunetnueckasi 3Hepruss MaTepuaibHOW TOYKH. Teopema 00 M3MEHEHHH KUHETUYECKON
SHEPTUH.

[ToTenmmanpsHas sHeprus. [loTeHnManbHas SHEprus ynpyro a1eOpMHUPOBAHHON MTPYKUHBI.
[MoTennmansHas 2HEPTHsl TeIa BOIM3U TOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANbHbIE CUJbl. CBsI3b paOOTHl HEMOTEHIUMAIBHBIX CHI C
M3MEHEHUEM MEXAHUYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHHUsI MEXaHUYECKON IHEPTUU.

VYrpyrue u Heynpyrue CTOJKHOBEHUS.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon moTeHLIMATbHON SHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3ydyeHrne aOCONMIOTHO HEYNPYroro yjaapa € TMOMOIIBIO ABYX OJMHAKOBBIX HHTSIHBIX
MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUIbI C M3MEHEHHEM MEXaHWYEeCKOM SHEepruM Tejla Ha
pUMEpPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipHasi pu3MKa M1 TEPMOAHUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKON TEOPUU U MX OIBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBwkenue. duddys3msa. Xapaktep HBWKEHHS €W B3aUMOJCHCTBHUS YaCTHIL
BemiecTBa. MoJenu CTpOGHHs Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB



BELIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KoimdecTBo BelecTsa.
[Tocrosinnast ABorajipo.

TennoBoe paBHOBecue. TeMmmeparypa u e€ usmepenue. Illkana remneparyp Lienscus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKON TEOpUu
uiealbHOro raza. AOCONMIOTHas TeMmIeparypa Kak Mepa CpeJHed KUHETHYECKOW SHEprHH
TEIJIOBOro JBMKeHWs d4actul rasza. lllkama temnepatyp KeneBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3ompouecchl B UIEAIBHOM rase c
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe mpeacTaBieHre HU30MPOIIECCOB: 30TEPMA,
u30Xx0pa, u3obapa.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD, OapomeTp.

Jlemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJEKyI
OPraHUYECKUX COCIUHECHUM.

OmnbrTel 10 AUGGY3UH KUTKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHIKEHUSI.

Mogens onwiTa llTepHa.

OnpIThI, JOKa3bIBAIOLINE CYIIECTBOBAHNE MEXXMOJIEKYJIIPHOIO B3aUMOJEHCTBUS.

Mopenb, HUTIOCTpUPYIOIAs IPUPOLY JABJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Onpenenenne Macchl BO3/yXa B KIIACCHOW KOMHATe€ HAa OCHOBE HW3MEpEHHH 00BhEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX1y TapaMETPaMH COCTOSIHUS Pa3pe’KEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmoauHamuueckass cucTteMa. BHYTpeHHSS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
crocoOb! e€ u3MeHeHus. KonnyectBo TernoTel U paboTta. BHyTpeHHss 3HEprus 0JHOATOMHOIO
UJCaIbHOr0 raza. Buasl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKIMS, U3IYyUeHHE. Y IeTIbHas
TEMJI0EMKOCTh BelecTBa. KoanyecTBo TemIOThI pyU TEIIonepeaaye.

[lonartue 06 anmabatHOoM mpouecce. IlepBblii 3akoH TepMoauHaMuku. [IpuMeneHue
MEPBOro 3aKOHA TEPMOAMHAMUKH K H3omporieccaM. I paduueckas uHTepnperanust paboThl rasa.

Bropoii 3akoH TepmoauHaMuku. HeoOpaTuMocTs mpoieccoB B IpUpoOJIE.

Tennossie MamuHbl. [I[pUuHIHANBL JEHCTBUS TEIIOBBIX MauH. [IpeoOpa3zoBanus SHEPTUM B
TeIUIOBbIX MammrHax. KoadduumeHT none3Horo aeicTBus terioBod MmammHbl. [{ukn Kapao u
ero Kod(hPUIUEHT MOJIE3HOTO AEUCTBHUS. DKOJIOTUYECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue yCTpoilcTBa M IPaKTUYECKOE INPUMEHEHHWE: [JBUTaTelb BHYTPEHHEIO
Cropanus, ObITOBOI XOJOJMUIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

M3MeHeHre BHYTpEHHEW SHEpruu Tejla MpU COBEpIIEHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKM TOJl JEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTéM
TpeHus (BUICOAEMOHCTPAIINSA).

W3meHeHne BHyTpeHHEN 3HEPIUH (TEMIIEpATyphl) Tejla IPU TEIUIONEPEIade.

OnbIT Mo aguabaTHOMY PaCHIMPEHUIO BO3TyXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3mepenue yneabHON TEIUIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBannie u KoHaeHcanus. Mcmapenne U kumeHue. AOCOmOTHas U
OTHOCHUTEJIbHAs BIaKHOCTh BO3/yXa. HachlmeHHbIN nap. Y enbHasi TerioTa napooopa3oBaHuUs.
3aBUCUMOCTh TEMIIEPATyPhI KUTICHUS OT JaBJICHUS.



Tsépnoe Teno. Kpucrannnueckue n amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHre W KpuUCTauIM3anus. Y AelibHas
TerutoTa masneHus. Cyonmumanus.

YpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckue ycTpoWCTBa M IPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KAIOPUMETpP, TEXHOJOTMH  IOJIYYEHHS] COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JIaBJIICHHH.

Crioco0Ob1 M3MepeHHs BIaKHOCTH.

Habmionenue HarpeBaHus U MJIaBICHHUS KPUCTANTMYECKOTO BELIECTBA.

JleMoHCTpauys KpUCTaILIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnekTpu3zanuss Tell. OJeKTpUYecKuid 3apsa. JBa BuJa 3IIEKTPUYECKUX 3apsiiOB.
[IpoBOIHUKY, TUBIIEKTPUKH U ITOJTYIIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOTr0 3apsa.

BszaumoneiictBue 3apspoB.  3akoH  Kynona. ToweuHblil  21€KTpUYecKHH — 3apsi.
Onektpuyeckoe mnosne. Hanpsok€HHocTh 3nektpuueckoro mnoss. [IpuHmun cyneprno3uuuu
IEKTPUYECKUX MOJIeH. JINHUY HAaNPssKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm onekrpoctatdeckoro mois. [loreHnman. Pa3HOCT,  MOTEHIMAIIOB.
[IpoBOIHUKY M INUANEKTPUKH B IJIEKTPOCTATUUECKOM MoJ€. JIu3nekTpuieckasi IpOHULIAEMOCTb.

OnekTpoéMKkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCAaTopa. DHEPTHs
3apsKEHHOTO KOHJEHCATOopa.

TexHu4eckue yCTpoiCTBA M MPAKTHUECKOE IMPUMEHEHHE: 3JIEKTPOCKOMN, 3IJIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alUTa, 3a3eMJICHUE SJIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIbHBIN
arnmapar, CTpyHHbINA IPUHTEP.

Jlemoncmpayuu

YCTpolcTBO M MPUHIMUIT IEUCTBUA SJIEKTPOMETpA.

B3anMopencTBre HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSHKEHHBIX TE.

[IpoBOJHMKY B 3JIEKTPOCTATUYECKOM IOJIE.

DJIEKTpOCTaTUUYECKAas 3alluTa.

JIN3IEeKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIONAAW IUIACTHH,
pacCTOSTHUS MEXKy HUMH U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHUSI CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKa. MICTOUHHMKH TOKa.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa Jy1st ydacTka Lenu.

DnexTpuyeckoe COINPOTHUBJICHUE. VY nensHoe COIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEMIAHHOE COEJUHEHNE ITPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jlxoyns—JIeHia. MOITHOCTD 3JIEKTPHUUECKOTO TOKA.

DIEKTPOABMKYIAs CUJIA U BHYTPEHHEE CONPOTHUBIICHHE UCTOYHHUKA TOKA. 3aKOH OMa Ju1s
NOJTHOM (3aMKHYTOH) 3seKTpuueckoil nenu. Koporkoe 3ambIkaHue.



DJNEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTb COMIPOTUBIICHUS] METAIIJIOB
oT TeMreparypbl. CBEpXIIPOBOJUMOCTb.

DneKTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—n-nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpAaX M paciulaBaxX »3JEKTPOJIUTOB. OIJIEKTPOJIUTHYECKAS
JUCCOIMAIus. DIEKTPOIIU3.

DJIEKTpUUYECKUH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. MomHus.
[Lnazma.

TexHuueckue YCTpOICTBA W MPAKTUYECKOE MPUMEHEHHE: aMIEpPMETp, BOJIBTMETD,
peocTar, HMCTOYHHKM TOKa, HIJIEKTPOHArpeBaTENbHBIE MPUOOPHI, AIEKTPOOCBETHUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBIICHHS, BAKyyMHBIM IHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJITHUKOBBIN TNOJ1, TaIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIIPSIKEHUSL.

3aBUCHUMOCTh COMPOTHUBIIECHUS UWIMHIPUYECKUX MPOBOJHMKOB OT JJIMHBI, IJIOLIAAH
NIOTIEPEYHOI0 CEUYEHUS U MaTepHuaa.

CMmeniaHHO€ COeTMHEHUE MPOBOIHUKOB.

[Ipsimoe u3MepeHue 3neKTpoaBHXKyLIEH cuibl. KopoTkoe 3amblkaHHE I'ajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTD COTIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

HckpoBoli pa3psa U IpOBOAUMOCTb BO3LyXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD THOJIA.

Yuenuueckuiu sxcnepumenm, nabopamopmvie pabomul

W3ydeHre cMEIIaHHOTO COSIMHEHHS PE3UCTOPOB.

W3mepenue  2lEKTPOABMKYIIEW CHJIBI WCTOYHMKA TOKAa M €ro0  BHYTPEHHETO
COTPOTUBIICHUS.

HaGmonenue anekrponusa.

MesknpeaMeTHbIe CBS3H

Nzydenne kypca ¢usuku 0azoBoro ypoBHsS B 10 Kimacce ocymiecTBIsSIeTCS € y4&€TOM
COJIEpKaTENbHBIX MEXIIPEJIMETHBIX CBA3€H C KypcaMH MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnovle nowsimusi, CBS3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO MO3HAHUS:
SIBIICHUE, HAy4yHBI (akT, Tumore3a, ¢u3ndeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxka: peuieHHE CHUCTEMbl ypaBHEHMH, JHMHEWHas ¢(yHKuus, mnapabona,
runep6oia, ux rpauku U CBOMCTBA, TPUTOHOMETpHUECKHE (PYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHl M MX HPOEKLUHMH Ha OCHU
KOOpAMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JIBMKEHUE B )KUBOM mpupone, auddysus, ocMoc, TernaoooMeH
JKUBBIX OPraHU3MOB (BHJIbI TEIJIONEPEAaYH, TEIJIOBOE PABHOBECHE), DIIEKTPUUECKHE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIEeCTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJb BEIIEeCTBa,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHUE
CBOMCTBa METAJJIOB, JIEKTPOJIUTHUECKAs] TUCCOLMAIINs, TaJbBaHUKA.

TI'eoepaghus: BTaxxHOCTH BO3/IyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUe JBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TMOJUIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHMsS] UMITyJIbca B TEXHHUKE (pakeTa,
BOAOMET W JpYTHWE), JBHUTaTelb BHYTPEHHErO0 CropaHus, IapoBas TypOWHA, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN MOIYYEHHUSI COBPEMEHHBIX MaTepHaJIOB, B TOM UHUCIE



HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTHMH,  O3JCKTPOCTATHUECKAas  3alluTa,  3a3eMIICHHE
ANEKTPONIPHOOPOB, KCEPOKC, CTPYHHBIH TPUHTEp, DJICKTPOHArpeBaTelbHBIE MPUOOPHI,
SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, raJIbBaHHUKa.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUA

[TocrosHHblE MarHuThl. B3auMopneicTBUE NOCTOSHHBIX MAarHUTOB. MAarHMTHOE MOJIE.
Bekxtop MaruuTHOM UHAYKIMU. [[pyHIUIT Cynepno3uiMi MarHUTHBIX MOJICH. JINHUU MarHUTHOM
uHayKnud. KapTtuHa nuHui MarHUTHOM MHYKIIUU OIS TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie MpOBOAHMKA C TOKOM. KapThHa JMHMA MHAYKIIMUA MarHUTHOTO IOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBIEBOI'O MPOBOAHHMKA, KATYLIKH C TOKOM.
OnbiT OpcTena. BzaumoieiicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallPaBJICHUE.

Cuna JlopeHuma, e€ MoOaynb W HampaBlieHHE. J[BWKeHHE 3apsyKEHHOW 4YacTHUIbl B
OJTHOPOJHOM MarHuTHOM mose. Pabora cunet Jlopenna.

SIlBieHnEe AIEKTPOMArHUTHOM WHAYKUIUHM. [lOTOK BekTOpa MarHUTHOW HMHAYKIUH.
DNEKTPOABMKYILAS CUJIa UHIYKIUU. 3aKOH 3JIEKTpOMarHuTHoW unaykuuu dapazes.

BuxpeBoe »siekTpuueckoe Moje. IJIEKTPOABMXKYLIAs Cujla WHAYKUUU B IPOBOJHMKE,
JBIKYIIEMCS IOCTYIATEIbHO B OJIHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuiio Jlenua.

NHnykTUBHOCTD. SIBIEHUE CAMOMHAYKIIMU. DIEKTPOBIKYIIAs CUJIa CAMOUHTYKLIUH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJeE.

TexHu4eckue yCTpOMCTBA M MMPAKTHYECKOE IPUMEHEHHE: ITOCTOSIHHBIE MAarHWThI,
AJIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIU 3I€MEHTAPHBIX YACTUII, MHIYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHUE ANEKTPOHHOIO ITy4YKa MarHUTHBIM MOJIEM.

JIuHUY MHIYKIUYA MarHUTHOTO TOJIA.

B3anmoneiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBnieHue 2IEKTPOMArHUTHOM MHIYKIUU.

[IpaBuiio Jlenua.

3aBUCUMOCTD DJIEKTPOABMKYILEH CHIIbI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yueHrne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccenenoBanue 1eicTBUS NOCTOSHHOTO MarHWTa Ha PaMKYy C TOKOM.

UccnenoBanue siBIEHUS 3JEKTPOMArHUTHOW UHTYKIIUH.

Pa3nen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHblE KOJ1eOAHUA
KonebarenpHast cucrema. CBOOOIHBIE MEXaHUYECKHE KolieOaHus. [ apMoHUYECKHe
koneOanus. Ilepuwon, wacrora, ammmtyga W ¢asza konebanwit. [Ipy>KMHHBIA MasTHUK.
MaremaTruecKkuii MasTHUK. YpaBHEHHE TapMOHHMYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPY TAPMOHUYECKHUX KOJICOaHHSIX.



Konebarenpupiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
K0JIeOATeIbHOM KOHTYype. AHAJIOTUS MEXIy MEXaHUYECKUMH M 3JIEKTPOMarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHMsI PHEPTUU B HJICAILHOM KOJIeOAaTEIIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KosieOaHusX. BelHyX/IeHHbIE MEeXaHUYeCKUE KOoJIeOaHMs.
Pe3onanc. BelHyX/1€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHNU.

[lepemennsiii Tok. CHHYyCOMAAIBHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITMTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA U HAIPSYKEHUS.

Tpancdopmarop. [IpousBoactBo, mepegaya U MOTpPeOICHUE SICKTPUUYECKON SHEPrHH.
OKOJIOTUYECKME PHUCKM TIpH IPOU3BOIACTBE dEeKTpodHepruu. KynpTypa ucnonap3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HH.

TexHuueckue YCTpPOMCTBA M NPAKTHYECKOE MPUMEHEHHUE: DIIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU AJIEKTpoIrepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiebaTebHOM cUCTeMBI (TIPY>KUHHBIN WIM MaTeMaTUYeCKUN
MasITHHK).

Habmronenue 3aTyxaromux KoieoaHui.

HccnenoBanune CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

HaGmonenue pe3onaHnca.

CB0oOOIHBIC AJIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuuninorpamMmbl  (3aBUCUMOCTH  CHJIBI  TOKa M HAOpsDKEHHs] OT BPEMEHM) JUIs
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc npu mocienoBaTeNbHOM COSAMHEHWH PE3UCTOpA, KaTYUIKW MHAYKTHUBHOCTH M
KOHJICHCATOPA.

Monenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TIepUO/ia MaJbIX KoJeOaHHii rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne mnepeMEeHHOro TOKa B LENM M3 IOCIEA0BAaTENIbHO COECIUHEHHBIX
KOHJICHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHbvle 60JIHbL

MexaHndeckue BOJHBI, YCI0BUs pacnpocTpaneHusd. [lepuoa. CkopocTs pacnpocTpaHeHUs
U JuMHa BoiHbL. [lomepeuHble M MpOJOJbHbIE BOJHBL. MHTepdepeHuns u nudpaxuus
MEXAHUYECKUX BOJIH.

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

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBMS M3JIy4EHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anmMHas
opueHTanus BekTopoB E, B, V B snektpomarautHO# BoiHe. CBOMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XCHUE, IpeJIoMJIeHHe, Mnosspusanusd, auppaxnus, uHTeppepeHuus. CKopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkaya 3JIEKTPOMAarHUTHBIX BOJIH. [IpMMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B TEXHUKE H
ObITY.

[TpyHLIHIIBI pagUOCBA3HU U TeNEBUACHUA. Pagronokanus.

DNEeKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOLIeH Cpeabl.

TexHHYeCKHEe YCTpOMCTBA M INPAKTUYECKOE NPHUMEHEHUE. MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTpa3ByKOBasl AMATHOCTHKA B TEXHUKE U MEIULMHE, panap, paAuONpUEMHHK, TEIEBU30D,
anTeHHa, Teneon, CBU-meus.

Jlemoncmpayuu

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIbHBIX BOJIH.

Kone6uomeecs Teno Kak UCTOYHHK 3BYKa.

HaOnroneHnue oTpa)keHus 1 MpeJoMIIeHUs MEXaHUUECKUX BOJIH.

Habmtonenue narepdepeHnu U 1udpakiuuu MEXaHMUECKUX BOJH.



3BYKOBOH pE30HAHC.

HaGmrogenue cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYIOW M YacTOTOH
Kosie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJsipuzanus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa

I'eomerprueckas onruka. [IpsMonrHenHOE pacpOCTpaHEHUE CBETA B OJHOPOIHOM Cpene.
JIyud cBeta. ToueuyHBI ICTOYHUK CBETA.

OtpakeHue cBera. 3akOHBI OTpakeHHs cBera. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkoHBI MpeNOMJICHHS CBeTa. AOCOMIOTHBIA  ITOKa3aTelsb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbIl yroja MOJHOrO BHYTPEHHETO
OTPaXKEHUS.

HMucniepcust cBera. CrioxkHBIN cocTaB Oenoro ceta. LIBerT.

CoOuparomue M paccewBarolmiue JUH3bI. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl Chia TOHKOW JuH3bI. [locTpoeHre n3o0pakeHu B COOMPAIONINX M PACCEUBAIOIINX
nuH3aX. QopMyIia TOHKOU JIUH3BL. Y BEJIMYECHHE, 1aBaeMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.

BonnoBast ontuka. HWurtepdepenuuss cBera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUS
HaAOJI0/IEHUSI MAaKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmus cera. Jludpaxkmuonnas pemérka. VYciaoBue HAOMIOICHUS TIIaBHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE MPHUMEHEHHEe: O4YKH, Jyma, (oToammapar,
MPOEKIMOHHBIA amnmapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIHOHHAS
pemeETKa, OISO,

Jlemoncmpayuu

[IpsimonuHENiHOE pacIpOCTpaHEHUE, OTPaXKEHHE M IpelomiieHue cBera. OnTudyeckue
IPUOOPHI.

ITonHoe BHyTpeHHee oTpaxkeHue. Monens cBeToBoa.

HccnenoBanue CBOMCTB N300paKeHHUM B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOIA.

HaGmronenue natepdepeHIinm ceera.

Habmonenue nugpaknuu cera.

HaGmronenue aucnepcun cBeTa.

[TonydyeHue cnekTpa ¢ HOMOUIbIO IPU3MBI.

[Tomydyenue crekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Habmtonenue nonspusauy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenue nokaszaTesis MpeJoOMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKeHHUM B JIMH3AX.

HaGmonenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cIelIUAJILHOM TEOPHH OTHOCUTEIbHOCTH
['panuubl NPUMEHUMOCTH KJIACCHUYECKOM MexaHukKH. [locTynaTel crnenualbHON TEOpUu
OTHOCUTCJIBbHOCTH: HHBApPUAHTHOCTL MOAYJA CKOPOCTHU CBETA B  BaKyyMC, [MPUHIUII
OTHOCHUTEJIbHOCTH DWHIITEHHA.
OTHOCUTENBLHOCTD OIHOBPCEMCHHOCTH. 33.M€,Z[.HCHI/IG BPCMCHU U COKpALICHUC AJINHBI.
DHEPrusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEJIITUBUCTCKOMN YaCTUIbl. DHEPTHUS MTOKOSI.



Pazgen 7. KBanTtoBasi pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. Gopmyna [lnanka cBs3u 3HEPrUM POTOHA C €r0 YACTOTOW. DHEPTHsl U UMITYIIHC
¢dorona.
OtkpeiTue u wuccienaoBanue (orodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroapdexra. YpaBHenue DitHmTeitna ans porosdpdexra. «Kpacnas rpanunay porodddexra.
Hasnenune cBeta. Onbitel [1. H. JIeOGenena.
XHUMHUYECKOE IEUCTBUE CBETA.
TexHuyeckue YCTpONCTBA M MpPaKTUUECKOE MpUMEHEHHUe: (OTO3IEMEHT, (POTONATUUK,
CoJIHEeYHast 6aTapest, CBETOIHO.
Jlemoncmpayuu
®oTodddeKT Ha YCTAaHOBKE C IIMHKOBOU TIACTUHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtorddexra.
Cseroauos.
Conneynas OGatapes.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OnwiTel Pesepdopaa mo paccesnuto o -yactui. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue u norsiomieHne (GOTOHOB MPU MEPEXOJe aToma ¢
OIHOTO YpPOBHS SHEpPruM Ha Jpyrod. Buawl crnekTtpoB. CHekTp ypOBHEH HSHEPrHM aToma
BOJIOpOAA.
BosHoBbIe cBoiicTBa yacTull. Bonuel ge bpoitns. KopnyckynspHO-BOIHOBOM Tyaan3M.
CrioHTaHHOE U BBIHYKJEHHOE U3JTyUEHHE.
TexHuueckue YCTpPOMCTBA M MPAKTUYECKOE TMPHUMEHEHHE: CIEKTpalbHbIA aHalu3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIBIOTEP.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
OrnpeneneHne JIMHBI BOJIHBI J1a3epa.
Habmronenue TuHEHUaThIX CIEKTPOB M3ITy4EHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HalGmronenue muHENYaTOro CrekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHThI,  JOKa3bIBAIOUIME  CIOXKHOCTb  CTPOEHUS  s1pa. OTtkpbITHE
panunoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHnio cocraBa palnoakTUBHOTO U3ITY4YEHUS.
CsoiicTBa anbda-, 6eta-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHEe TpoTOHa W HeWTpoHa. Hykionnas mopmens sigpa [eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uunciio siapa. M3otornsbl.
Anbda-pacnaa. DIEKTPOHHBI M MO3UTPOHHBIN OeTa-pacmaa. ['amma-u3nydenue. 3akoH
PaauOaKTUBHOIO pacraja.
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. Jledekt maccol saapa.
Snepublie peakuuu. Jlenenue u CUHTES Sep.
Snepubiii peaxtop. Tepmosnepuslii cuHte3. I[Ipobmembl M TNEpPCHEKTUBBI  SACPHOM
SHEPIreTHKU. DKOJIOTMYECKHE ACTIEKTHI SIIEPHOM YHEPTETUKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIOIEHUS U PETHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
@OyHnaMeHTaIbHbIE B3auMOAeHcTBUSA. EqMHCTBO (hr3ndeckoi KapTHHBI MHpa.
TexHuuecKkrue yCTpONCTBa M MPAKTUUYECKOE MPUMEHEHHE: T03UMETp, Kamepa BuibcoHa,
SIEPHBINA PeakTop, aTOMHass boMoOa.
Jlemoncmpayuu
CuéTyuK MOHM3HUPYIOLIUX YACTHUII.



Yuenuueckuiu sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3zgea 8. DiieMeHTHI ACTPOHOMHUU M ACTPOPUZUKH

Ortanbl  pa3BUTHS  acTpoHOMUHW. [lpukinagHoe W MHPOBO33PEHUECKOE 3HAUYCHHUE
ACTPOHOMHH.

Bun 3Bé3aroro Heba. Co3Be3ausi, SpKue 3BE3bI, INTAHETHI, UX BUTUMOE JBUKCHHE.

ConHeyHas cuctema.

Connue. Conneunass akTuBHOCTh. Mcrounuk sHepruu ConHua W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlHuarpamma «CHEKTPaJbHBIA KIACC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM MOCHEAOBATEeIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Uil 3BE3/ TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpEMEHHBIE MPEACTABICHUS O
MPOUCXOXKACHUH U 3BoJonK COJIHIA U 3BE3]T. DTallbl )KU3HU 3BE3L.

Muneunsiii [1yte — Hama "'anaktuka. [lonoxenne u nukenne ConHua B ["amaktuke. Tunbl
rajakTuk. Paguoranaktuku u kBasapbl. YEpHBIE ABIPBI B SAPAX TAIAKTUK.

Bcenennas. Pacmpenue Bcenennoit. 3akon Xa06ma. PaszOeranume ramaktuk. Teopus
bonbmioro B3peiBa. PenukToBoe n3iydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemménnsie mpobiaemMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenns: HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKCHUN
JUISL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noaymapus u ipkue 3BE3/IbI.

HaGmronenus B Teneckon JIynsl, mianer, Mieanoro [TyTu.

Oo6o0maromnee noBTOpeHNE

Ponp ¢u3uku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHMUYECKOW, COIMAIbHOM U
ITHUYECKON cdepax [eATEIbHOCTH 4YeNOBeKa, pPOJb W MECTO (UMK M acCTPOHOMHUU B
COBPEMEHHON Hay4YHOW KapTWHE MHUpa, pPOJIb (QuU3NUecKod Teopud B GHOPMHUPOBAHUU
npecTaBiIeHuit 0 pru3nyeckoi KapTUHE MHpa, MECTO (PU3NUECKOI KapTUHBI MUpa B OOILIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPEICTABICHUN O IPUPOJIE.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢uzukm 0a30BOro ypoBHs B 11 Kimacce oCymecTBIseTcs ¢ y4ETOM
COJICP)KATEIBHBIX MEXIIPEJAMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XWMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusl, CBS3aHHBIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHHE, Hay4yHBI (akT, Tumore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
HKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIUU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMH Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE DJIEMEHTAPHBIX (YHKIIMIA,
NPU3HAKY OJ00MS TPEYTOJIbHUKOB, OTpeAeTICHNE TUIOMIAAN TUIOCKUX GUTyp U 00BbEMa Tell.

Buonozus: »nextpuueckue SBICHUS B KUBOW MpHpOJE, KoJieOaTelabHbIe IBIKEHUS B
JKUBOU IIPUPOJE, ONTHUYECKHUE SIBICHUSA B JKMBOW IPUPOAC, ACUCTBUE paJualid Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHHWE aTOMOB W MOJIEKYJ, KPHUCTAIIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3MBbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIETKH, CIIEKTPAIbHbIN aHAH3.

T'eocpaghus: MarHUTHBIE TIONIIOCA 3€MITH, 3QJICKH MAarHUTHBIX PyI, (oTochEéMKa 3eMHOI
MOBEPXHOCTH, IPEICKA3AHNUE 3EMIIETPSICEHHI.

Texnonozus: TUHUW SJIEKTPOIEPEIay, TEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATENb,
WHIYKIIMOHHAs Tie4b, pajap, pPaauoONpUEMHHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAS ONTHKA, COJTHEYHAas OaTapes.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «@Pusnka» Ha ypOBHE CpeIHEro ooumiero oOpa3oBaHuUs
(6a30BBIf  YpPOBEHB) JIODKHO  OOCCHEYHTHh  JIOCTHXKEHUE  CICAYIOIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3yJabTaThl OCBOCHHUSA YyueOHOro mpeamera «Pu3MKa» ITOJKHBI OTpa)karhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3WLIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTALMHA, ITO3WTUBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJWIHOHHBIM IIEHHOCTAM POCCHICKOro  0OIIecTBa,
pacmMpeHre KM3HEHHOIO OIbITa M OIbITa AEATEIbHOCTH B IPOILIECCE peaTu3ali OCHOBHBIX
HaIlpaBJICHUMN BOCIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YKCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TMO3MLMK  oOydaromierocs Kak akTHMBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHHCTUYECKUX U JIEMOKPATHYECKHX
IIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEpECaX TI'Pa)KAAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3alii;

YMEHHME B3aUMOJAECHCTBOBATh C COLUAIBHBIMH HHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMHI 1 Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPaXKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA,

LEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHHMSIM POCCHMCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllMI0 M MPUHHUMATh OCO3HAHHbBIEC PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyLIero;

4) 3cTeTHYECKOro BOCIMTAHMS

3CTETUYECKOE OTHOUIEHUE K MUY, BKIIOYasl 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢u3uueckoii Hayke;

5) TpyaoBOro BocnuTaHMs:

UHTEpEC K pPAa3IUYHbIM cdepaM NpodecCHOHANBHON MEATETBbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (U3UKOM W TEXHWKOW, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP Oymymien
npodeccuu U pearTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIJIaHbI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MIPOTS)KEHUH BCEU JKHU3HU;

6) IK0JI0rM4ecKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HaHHME TJI00AJFHOIO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

IUIAHUPOBAHUE U OCYLIECTBICHUE JICUCTBUH B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
1eJed yCTOMYMBOrO pa3BUTHA YEJIOBEUECTBA;

pacIIMpeHHe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKOM HAIPAaBIEHHOCTH HAa OCHOBE
UMEIOUTNXCS 3HAHUN 10 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:



c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (PU3NIECKON HAYKH;

OCO3HAaHUEC IIECHHOCTU HayLIHOI\/JI ACATCIIBHOCTH, TOTOBHOCTL B NPOLECCC N3YUCHUA (1)I/IBI/IKI/I
OCYIIECTBIISITh MIPOCKTHYIO M UCCIICAOBATEIBCKYIO IEATEILHOCTh HHIUBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe JeliCTBUS
ba3oBble Jloruyeckue AecTBUA:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTYaJIIM3MPOBATH IMPOOJIEMY, paccMaTpuUBaTh €€
BCECTOPOHHE;

OTIPENIENIATh IENN ICATEIILHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPHH UX JOCTHIKEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBICHUSX;

pa3pabaTbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOIIUXCSI MaTepHaIbHBIX
U HEMaTEePUATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIESTEIHHOCTh, OICHUBATH COOTBETCTBUE DPE3YJIBTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIIEACTBUN JESATEILHOCTH;

KOOPDIMHUPOBATh W BBIIOJHATE PAa0OTy B YCIOBUSX pPEaTbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBrble ucciienoBare/bCKue NeHCTBHA:

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUYEBHIMU TOHSTHSIMH W METOMaMH (U3NICCKON
HAYKU;

BJIAJICTh HABBIKAMH y4EOHO-HMCCIIEOBATENICKON W MPOCKTHON NEATEIFHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HIOUCKY METOJIOB pEIICHHs 3a7a4
(U3NIECKOTO CoepKaHus, MPUMEHEHHIO Pa3InNYHBIX METOO0B TIO3HAHUS;

BJIQJICTh BHUJAMU JIEATEIHHOCTH MO TOTYYEHUIO HOBOTO 3HAHUsS, €r0 HHTEPIpETaIuH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIUYHBIX YUYEOHBIX CHUTYalWsiX, B TOM 4YHCIE MpHU
CO3JIaHUH Y4EOHBIX POEKTOB B 00J1acTH (HU3HKH;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalM3WpOBAaTh 3ajady, BBIIBUTATh
rUnoTe’y e€ pelleHus, HAaXOIUTh apryMEHTHI MJsl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a71aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AHAIM3MPOBATh TIONYyYEHHBIE B XOJ€ PpCEHICHHUS 3a7add pPe3yabTaThl, KPUTHYECKU
OILICHUBATh UX IOCTOBEPHOCTbH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (popMynmHpoBaTH COOCTBEHHBIC 3aJaud B 0Opa30BATENBHOU JEATEIHHOCTH, B
TOM YHCJIC TIPH U3YUeHUH (DU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBII OIIBIT;

YMETh TIEPEHOCUTD 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00IaCTh KHU3HEEITSILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOIXObI M PEIICHHS,

CTaBUTH MPOOJIEMBI U 3319, TOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMH TOJTy4YeHUS WH(OpManuu (GU3NYECKOTO CONEPIKaHUS M3 MCTOUYHUKOB
pasHBIX THIIOB, CAMOCTOSITENILHO OCYIIECTBIATh IIOMCK, aHAlM3, CUCTEMaTH3alMi0 |
UHTEPIPETAINIO HHPOPMAIINH PA3TMYHBIX BUOB U (DOPM MpeaCcTaBICHUS;

OILICHUBATh IOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBa HMHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 33724 C COOJIOACHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HHPOPMAIIMOHHON O€301TaCHOCTH;



CO3MaBaTh TEKCTHl (UBWYECKOTO COACpXKAHHMS B pasludYHbIX Qopmatax ¢ y4ETOM
Ha3Ha4YeHWsT WHQPOPMAIMK W  1EJICBOM  ayJIWTOPHH, BBIOMpas ONTUMAIbHYIO (opmy
MMPCACTaBJICHUA U BU3yaJIU3allluU.

KoMMyHnKaTHBHBIC YHHBeEpPcaIbHbIe YUeOHbIe JeHCTBHUSA:

OCYILECTBIIATh OOIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOM JESATEIbHOCTH;

pacro3HaBaTh MPEINOChUTKA KOH(GIUKTHBIX CUTYAIH U CMIT4aTh KOH(IUKTHI;

pPa3BEPHYTO M JIOTUYHO M3J1araTh CBOI TOYKY 3PEHHUS C MCIIOIB30BAHUEM S3BIKOBBIX
CPEACTB;

IIOHUMAaTb U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBUYaJIbHON pabOTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHU ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0TO 4JI€HA KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHW30BBIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHHIO: COCTAaBJAThH IUIaH JEHCTBUH, pACHPENCNSITh POJIU C YYETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBAaTh Ka4eCTBO CBOETO BKJIAJa M KaXKJIOr0 y4aCTHUKA KOMaH/bI B OOLIMIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJUiaraTb HOBBIE IIPOEKTHI, OLICHWBATh WICH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIAITh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIECHUE B Pa3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIe yHMBepcaabHble yueOHbIe AeiicTBUSA
Camoopranuszanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO IESTEIbHOCTh B 00JacTH (DU3MKH U
ACTPOHOMMH, BBISIBJISITH MPOOJIEMBI, CTaBUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIAH PELICHUS pAcu€THBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBIMIOJTHEHUS] TMPAKTUYeCKOoW paboThl € YYETOM HUMEIOUIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHU;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacipATh paMKi y4eOHOTO peaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OTBIT;
CHOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSIBICHUIO SPYAULUUM B 0oO0NacTH  (PU3MKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHBIN U KyJbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTEJJIEKT:
NaBaTh OLIEHKY HOBBIM CHUTYyallUSM, BHOCHTb KOPPEKTHUBBI B JESTEIbHOCTb, OIICHUBAThH
COOTBETCTBHUE PE3YIbTATOB LIETISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON pedIeKCuU KaKk OCO3HAHUS COBEPIIAEMbIX JACHCTBUIA
U MBICIIUTENIBHBIX MTPOLIECCOB, UX PE3yIbTaTOB M OCHOBAHMIA;
UCIOJIb30BaTh MPUEMBI peIeKCUH 71 OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEILICHUS;
YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;
NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;
IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YIbTaTOB AEATEIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO APYTUX Ha OMIMOKHU.
B mpouiecce 1O0CTHXEHNS TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBbI IO (PHU3UKE IS
YPOBHSI CpeIHEro oomero oopa3oBaHusi y 0OydaIOUIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
MHTEJJIEKT, MpeArnoaraionui chopMupOBaHHOCTD:



CaMOCO3HAaHUSI, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATHHOE COCTOSHHE,
BHJICTh HAINPABJICHUS PAa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpCTryJIMpOBaHus, BKJIKOYAIOIICTO CaMOKOHTPOIJIb, YMCHUC MNPpUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K AMOIMOHAIBHBIM
HU3MCHCHUSAM U NPOSABIIATH T I/I6KOCTB, 6BITI> OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIONICH CTPEMJICHHE K JIOCTH)KCHHUIO LIEIW W YCIIEXY,
ONTUMU3M, MHUIITUATUBHOCTb, YMCHUC IICI\/'ICTBOBaTB Ucxoasa u3 CBOUxX BOBMO)KHOCTeﬁ;

OMIATHH, BKIIIOYAIONIEH CIIOCOOHOCTh TOHUMATh AMOIMOHAIBHOE COCTOSHUE PYTHUX,
YUYUTBIBATH €0 MMPHU OCYHICCTBJICHUN 06H_I€HI/ISI, CHOCOGHOCTB K COUYBCTBHUIO U COMNCPCIKNBAHUIO,

COILIMAIBHBIX HABBIKOB, BKIIFOUYAIOIINX CIIOCOOHOCTH BHICTPAWBATH OTHOUICHHUS C JAPYTHMHU
JIOAbMH, 3a00TUTHCS, IPOSBIISTH HHTEPEC U pa3pemiaTh KOH(IUKTHI.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy obydenus B 10 kjaacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMECHHM

JNEMOHCTPHUPOBATh Ha TpUMEpax poyib U MecTo (u3uku B (pOpMHpPOBAHUHM COBPEMEHHOM
Hay4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHOW TEXHHMKH U TE€XHOJIOTHUM, B MPAKTUYECKOMN
JIeITEeILHOCTH JIFOICH;

YUUTBHIBaTh TPAHUIBl NMPUMEHEHUS H3YYCHHBIX (U3NYECKUX MOJIENeH: MaTrepualbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, abCONMIOTHO TBEPHOE TEJO, WACAIbHBIN Ta3, MOJACIH
CTPOEHHS Ta30B, XKUJIKOCTEH M TBEPABIX TEJ, TOUECUHBIA AIEKTPUUYECKUUN 3apsii MpH peIIeHUn
busznyeckux 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SIBICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKON TEOpUM CTPOEHHUsS BEIIECTBA U AJIEKTPOJAUHAMHKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE NpPSIMOJMHEIHOE IBMKEHHE, CBOOOIHOE TMajJeHHe Ted,
IBUKCHHE 10 OKPYXHOCTH, WHepLHUs, B3amMmojeicTBue ten, auddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE o0bEMa Tel MpH HarpeBaHUuU
(OXJIaXXIeHNH ), TETJIOBOE PAaBHOBECHUE, UCIIAPCHHE, KOHICHCAIIUS, TUIABIICHUE, KPUCTAILTU3AIHUS,
KUIIEHUE, BIaKHOCTh BO3JlyXa, TMOBBIIICHUE JAaBJICHUS ra3a IMpHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapaMeTpaMu COCTOSIHMSI ra3a B H30Ipoleccax, IEKTpu3alus Ted,
B3aUMO/ICHCTBUE 3aPsI0B;

OTMHCHIBATh MEXAHMYECKOE JBIIKCHUE, UCIOJB3Ys (pU3MuecKkue BEIWYMHBI: KOOPIWHATA,
myTh, MEpPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CHJia, UMIYJIbC Tela, KMHETUYEecKas
DHEprusi, MOTCHIMANbHAS JHEPTHs, MEXaHW4ecKas padoTa, MeXaHWYecKas MOIIHOCTh; TMpHU
ONMCAHWW TPABWIBHO TPAKTOBaTh (PU3MUECKUM CMBICT HUCHOJB3YEMBIX BEIUYMH, HX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIBI, CBS3BIBAIONINE NAHHYIO (PU3NYSCKYIO BETUUHHY
C IPYTUMU BEIMYUHAMU;

ONKUCHIBATh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEA M TEIUIOBBIC SIBICHUS, HCIONb3YS
¢usznyeckue BETMYMHBI: JaBIIEHUWE Tras3a, TemIepaTypa, CpefHssi KUHETHYecKash HHeprus
XA0THUYECKOTO JBUKEHUSI MOJIEKYJN, CpEAHEKBaJApaTU4YHAsi CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora raza, kodQ(UIHUEHT MOJEe3HOro JEHUCTBUS TEIJIOBOTO
JBUTATEIS; TIPU OMUCAHUY MPABUIBLHO TPAKTOBATh PUINUECKUN CMBICI HCIIOIB3YEMbIX BEIIUMYHUH,
uX O0O0O3HAYeHHS M EIUHHIIBI, HAXOAWUTh (OPMYIIbI, CBS3BIBAIOIIME HaHHYIO (U3HUECKYIO
BEIIMYUHY C IPYTUMU BEIIMYMHAM;

ONMCHIBATh M3y4YCHHbIE 3JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTIONb3Ys (PU3UUECKUE BEIMUMHBL: AJIEKTPHUECKUI 3apsi, AJIEKTPUUYECKOe ToJe,
HANpsDKEHHOCTh  TIOJISL, MOTEHIMAJ, pPa3HOCTb TMOTEHUHUANOB; MpPHU OIMNWCAHUU MPABUIBHO
TPAKTOBATh (PUINYECKUI CMBICT HWCIOIB3YEMbIX BEIMYUH, MX OOO3HAYCHHS M CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BETUUHUHY C JPYTMMH BETMYHMHAMU;



aHaM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBJICHUS, HCIONB3Ys (pU3MUEcCKue 3aKOHBI U
MPUHLMIBE: 3aKOH BceMupHoro tarotrenus, I, II m III 3axkonbl HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON PHEPIuH, 3aKOH COXPAHEHUS MMITYJIbCA, IPUHLIUI CYNEPHO3UIMH CUJI, TPUHLIUII
PaBHOIIPaBHs UHEPLUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHUECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HSHEPrHMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoH, MEepBbIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTU4YEeCKOE BBHIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI ICHCTBHS MALIHH, TIPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3IuyaTh yCIOBHS X O€30MMaCHOTO UCTOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBINOJIHATH SKCIIEPUMEHTHI I10 HCCIEIOBAHUIO (PU3MUECKUX SIBICHUH M TPOIECCOB C
UCIIOJIb30BAaHWEM TMPSAMBIX W KOCBEHHBIX H3MEpEHui, TMpu 3TOM  (POpMYIUPOBATH
npoOiieMy/3ajadyy W TUMOTE3y Yy4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBOIBI,

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE M3MEpPEeHHS (UIUUYECKUX BEIMYHH, TPU ITOM
BbIOMpaTh ONTUMANbHBIA CHOCOO H3MEpPEHUS M HCIONb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHUEM
OpSMBIX HW3MEPEHUil, MpH 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHpPOBATH pPE3YJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PM3WYECKUX BEJIWYUH B BHUJE TAaOMUI U rpadUKoOB, eJaTh BBIBOIBI
10 pe3yJIbTaTaM MCCIEI0BAHNUS;

coOnroaarh mpaBuiaa Oe30macHOro Tpyda MPU NPOBEACHUHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEeNOBAaTEIbCKOW M  IMPOEKTHOW JEATEIBHOCTH C
HCIIOJIb30BaHNEM U3MEPUTEIBHBIX YCTPOUCTB U JIabopaTOPHOTO 000PYAOBAHHUS;

pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCHOIb3Ys
duznyeckue 3aKOHbI M MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE Ui €€ pEelIeHHUS,
IIPOBOAUTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIYY€HHOTO 3HAaYeHUS (PU3NUECKON BEIHUHHBI;

pelaTh KauyecTBEHHBIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEIPOTUBOPEUMBYIO LIETIOUYKY
paccyXAeHHii ¢ OOpoi Ha U3yYeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SBIICHUS;

UCTOJb30BaTh MpPH pPELICHUH Y4eOHBIX 3aJad COBpPEMEHHBbIE HMH(OPMAaIMOHHBIC
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETALUU M MpEACTaBIeHHUs] y4eOHOU U
HAYYHO-TIOMYJIIPHOW HMH(DOPMALIMU, TMOJYYCHHOH W3 pPAa3IUYHBIX HMCTOYHHKOB, KPHUTHYECKH
aHAJIM3UPOBATH MOJy4aeMyto HH(OpMaIHIo;

NPUBOJUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKH, 00BbACHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIOJIb30BaTh TEOPETHUECKHE 3HAHMA N0 (HU3UKE B TOBCEIHEBHOW IKHM3HM JJIs
obecrieueHns 0€30MacHOCTH MPHU OOpAICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMHU, JIJIst
COXPaHEHHS 3/I0POBbsI U COOJIIOZICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolIei cpene;

paboTaTh B IPYIIE C BHITOJIHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIe, MIaHUPOBaTh paboTy
TPYMNIbl, palMOHAIBHO paclpenieniaTh OOS3aHHOCTH W IUIAHUPOBATh JAEATENBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aI€KBAaTHO OLIEHMBATh BKJIAJl KAXKJIOTO U3 YYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoi POOIEeMBI.

K xonmy odyuenns B 11 kj1acce mpeaIMeTHBIE PE3yIbTaThl HA 0a30BOM ypOBHE JIOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMepax posib U MecTo (Gu3nku B (POpMHPOBAHMHM COBPEMEHHOI
HAay4YHOU KapTUHBI MHUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKH U TE€XHOJIOTMM, B IIPAKTUYECKOU
JEeSITeIbHOCTH JIFOJIEH, 11€JI0OCTHOCTD U €AMHCTBO (PU3UYECKON KapTUHBI MUPA;

YYUTBIBATh TPAHHULBI TPUMEHEHHS M3YYEHHBIX (U3NYECKUX MOJIENEH: TOYCUHBIN
JJIEKTPUYECKUNA 3apsii, JIyd CBETa, TOYEYHBIM HMCTOYHHUK CBETa, s/epHAs MOJENIb aToMa,
HYKJIOHHAs1 MOZIENTb aTOMHOTO sI/ipa MpH pelieHnH (GU3NIECKUX 3a/1a4;



pacno3HaBaTh (pusnyeckue sBICHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
JIEKTPOJUHAMUKN U KBAHTOBOW (PM3MKH: AJIEKTpUYECKas MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHAYECKOe, MarHUTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS
UHAYKIMS, ACHCTBHE MAarHUTHOTO IOJII HA IPOBOJHUK C TOKOM M JIBUXKYIIMHCS 3apsi,
3JIEKTPOMAarHUTHbBIE KOJICOAHUS U BOJHBI, IPSAMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHE,
npejaoMiieHue, WHTepdepeHuus, Iuppakuus W NOJApU3alus CBeTa, AMCIEpCUs CBeTa,
doroanekrpudeckuii 3dpdext (pororddekr), CBeToOBOE JaBlIeHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToOMa BOJIOPO/1a, €CTECTBEHHAs! M HCKYCCTBEHHAs paJIN0OAKTUBHOCTb;

OIMCHIBATh M3YYECHHBIE CBOMCTBA BEIECTBA (PIEKTPUYECKHE, MAarHUTHBIC, ONTUYECKHE,
NIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPEN) U AJIEKTPOMArHUTHBIE SBJICHHS (IIPOLECCHI),
UCTIONB3Yysl (U3UYECKHE BEIUYMHBL: AJIEKTPUUECKUI 3apsa, CHila TOKa, AJIEKTPHUECKOE
HalpsKEeHUe, dJEKTPUYECKOE CONPOTUBIIEHNE, PA3HOCTh OTEHIMAJIOB, JIEKTPOABIKYIIAs CHJIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO TOJs, cuia Ammepa, cwia JlopeHna, MHIYKTHBHOCTD
KaTyIIKH, SHEPIHsl 3JEKTPUUYECKOr0 M MArHUTHOTO IOJIeH, Mepuoj M 4YacToTa KojeOaHWil B
K0JIeOaTeIbHOM KOHTYpE, 3apsii U CHja TOKa B IpOIlecce TapMOHUYECKUX SJIEKTPOMArHUTHBIX
Kosie0aHni, (POKYCHOE pacCTOSIHME M OINTHYECKas CWia JIMH3blL, NPU ONUCAHUU IPaBHIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEMBbIX BEJIMYMH, MX OOO3HAUEHUS U CIUHUIIBI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEIIMYMHAMY;

OINKCHIBATH M3YYECHHBbIC KBAHTOBBIC SBJICHUS W TPOLIECCH, HCHONB3YysA (PHU3UUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, 3HEPrusl U
UMIynbCc (OTOHA, TEPHUOJ IOJIypacmlaga, SHEPrus CBSA3M aTOMHBIX SAEp, NPHU ONHUCAHUU
NPaBUWIbHO TPAKTOBaThb (U3UYECKUH CMBICT HCIOJIB3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIME MAHHYIO (PU3MUECKYIO BEIUYHHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaYEHUE (PU3NYECKON BETUUNHBI;

aHaM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBJICHUS, HCIONB3Ys (pU3MUECKUe 3aKOHBI U
OpuHIUNbBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBATEIILHOTO M MapauIeIbHOTO  COEIMHEHMS
IIPOBOJHUKOB, 3aKkOH JIkoyms—JIeHnma, 3aKOH JJIEKTPOMAarHUTHOM MHIYKLUUH, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI NPEOMIICHUS
CBETa, ypaBHeHHME DOiHIITeHHa a1 ¢oroddderra, 3aKOH COXpPAHEHUS DHHEPIUH, 3aKOH
COXPaHEHMsI HMIYJbCa, 3aKOH COXPAHEHUS OHIEKTPUYECKOIO 3apsjia, 3aKOH COXPaHEHMS
MaccoBOT0 4YMCJa, MOCTynaTrbl bopa, 3aKOH pajnOaKTHBHOTO pacnaja, IpuU 3TOM pa3inyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ECKOE BBIPRKEHUE U YCIIOBHs (TpaHULIBL,
001acTH) TPUMEHUMOCTH;

OIpesieNATh HAIpaBJIeHWE BEKTOpa MHIYKIMHM MarHUTHOTO IOJIS INPOBOJHHMKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U ONMCHIBATh N300pake€HHE, CO3/1aBaeMOe INIOCKUM 3€pKaJloM, TOHKOH JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI I10 HCCIEAOBAHUIO (PU3MUECKUX SIBICHUH M MPOIECCOB C
UCMOJBb30BAHUEM TNPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: TMpu 3TOM  (HOpPMYIMPOBATH
npoOiieMy/3ajady W TUMOTE3y Yy4eOHOTO OKCIepUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIHPOBATH BBIBOBI;

OCYILECTBIISATh TpPSIMBIE W KOCBEHHBIE M3MEpPEHHS (UIUUECKUX BEIMYHH, TPU ITOM
BbIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHS M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCIOJIB30BAaHUEM NPSMBIX U3MEPEHHUI:
IpU 5TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJTYYEHHOH 3aBUCHMOCTH
(¢u3nueckux BEIMYMH B BHAE TaOMUI M TpaduKOB, AeIaTh BBIBOABI 10 pe3yibTaTaM
UCCIICIOBaHMS,

cobmoaTh MpaBuia O€30MacHOro TpyAa NpU MPOBEIEHUM HCCIEAOBAaHUI B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HCCIEIOBAaTEIbCKOW M  IMPOEKTHOW JAEATEIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U JIaOOPaTOPHOro 000pYyOBAaHUS;



pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCHOIb3Ys
¢duznyeckue 3aKOHbI M MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE Ui €€ pEelIeHHUS,
IIPOBOAUTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIYY€HHOTO 3HAaYeHUS (PU3NUECKON BEIHUHHBI;

pelaTh KauyecTBEHHBIE 3aJauyM: BBICTPAWBATh JIOTMYECKH HEIPOTUBOPEUUBYIO LIETIOUYKY
paccyXAeHHii ¢ Oopoi Ha U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTOJb30BaTh MpPH pPELICHUH Y4YeOHBIX 3aJad COBpPEMEHHBbIE HMH(OPMAIMOHHBIC
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU M MPEACTaBICHHUs y4eOHOU U
HAYYHO-TIOMYJIIPHOW HMH(DOPMALIMU, TMOJYYCHHOH W3 pPAa3IUYHBIX HMCTOYHHKOB, KPHUTHYECKH
aHAJIM3UPOBATH MOJy4aeMyto HH(OpMaIHIo;

OOBSICHATH MPUHIMIIBI ISHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3IuiaTh
yCIIOBUS UX 0€30MacCHOT0 UCTIOIb30BaHUS B IOBCETHEBHOM JKU3HU;

NPUBOJUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3HKOB B pa3BUTHE
HayKH, B 00bSCHEHUE TPOIECCOB OKPYKAIOIIET0 MHUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCTIOJIb30BAaTh TEOPETHUECKHE 3HAaHMA N0 (HU3UKE B TOBCEIAHEBHOW IKHM3HM IS
obecrieueHns 0€30MacHOCTH MPHU OOPAICHUH C MPUOOPAMH U TEXHUIECKUMH YCTPOUCTBAMHU, JIJIst
COXPaHEHHS 3JI0POBbsI U COOJIOJICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolei cpene;

paboTaTh B IPYIIE C BHITOJIHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIE, MIaHUPOBaTh paboTy
TPYMNIbl, palMOHAIBHO paclpenieniaTh OOS3aHHOCTH W IUIAHUPOBATh JAEATENBbHOCTh B
HECTaHJAPTHBIX CHUTYalMsIX, aJ€KBATHO OIEHMBATh BKJIaJ KaXKJIOrO0 M3 YYaCTHUKOB IPYMIBI B
peleHre paccMaTpuBaeMoi POOIeMBI.



TEMATHYECKOE INTAHUPOBAHME

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposrbie)
Ne n/m OpOrpaMMbI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCRne 06pA30BATENBHBIE
padoThbI padoThl pecypebi
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3SHAHUASA
1.1 ®du3uka U METOAbl HAyYHOT'O IMO3HAHUS 2 bubmmorexa IOK
' A v https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubnunorexa [IOK
2.2 Jlunamuia 7 https://m.edsoo.ru/7t41bf72
bubnunorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
32 OcHOBbI TepMOAHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmoreka [JOK
’ da30BbIE IEPEXOBI https://m.edsoo.ru/7{41bf72
Hroro no pazneny 24
Pa3nea 4. 3JIEKTPOJIMHAMUKA
4.1 DneKTpocTaTuKa 10 1 bubnmoreka [JOK




https://m.edsoo.ru/7{41bf72

[TocTossHHBII 25IeKTpUYECKU TOK. TOKH B

but6mmoreka [IOK

4.2 Pa3IUYHBIX Cpelax 12 https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne i/ NpOrpaMME! Beero KOﬁHTpOJIbeIe HpﬁaKanecmle 06PA30BATEIbHBIC
padoThI padoTsI pecypen
Paznea 1. JIEKTPOJINHAMUKA
11 MaruaurtHoe nosie. DIeKTpOMarHUTHast 1 | 3 bubmuoteka [JOK
’ WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U1 BOJIHbI
71 MexaHU4YecKHue U 3JEKTPOMATrHUTHBIE 9 | bubmuoteka [JOK
' Kosie0aHus https://m.edsoo.ru/7f41c97¢c
25 MexaHu4ecKkue U AIEKTPOMarHuTHbIC 5 1 bubnuorexa [{OK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI CIEUATIBHON TEOpUH 4 1 but6mmoreka [IOK
’ OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pasznea 4. KBAHTOBASI PU3UKA
. but6mmoreka [IOK
4.1 1eMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/7f41c97c
bubnunorexa [IOK
42 Crpochne atoma 4 https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE SApO 5 bubmorexa [IOK

https://m.edsoo.ru/7f41c97¢




Uroro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3UKU 7 BH6H'HOTeKa HOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 7
Paznen 6. OBOBIIAIOILIEE IOBTOPEHUE

6.1 Ob6o0611aro1ee MOBTOPEHUE 4 E?t?i?/ﬁée%ii?rﬁ 7£41¢97c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Koau4yecTBo 4yacos JTara DJIeKTpOHHbIe N (pPOBbIE
o/ Tema ypoka Beero Konrpouabsnsie IIpakrnueckue wayueHus oOpa3oBare/bHbIE
padoThbI padoTsI pecypchl
®du3nka — Hayka O PUPOJE. BuGmiorexa LIOK

HaquLIe METOAbI ITO3HAHUA
OKPY’KaIOIIero Mupa

https://m.edsoo.ru/ff0c32e2

Ponw u mecTo ¢usuku B

) (dbopMUPOBAHUN COBPEMEHHOM 1 bubnmoreka [JOK
Hay4YHOW KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
IIPAKTHUYECKOU NEeATEIbHOCTH JIIOICH
MexaHn4ecKkoe ABUKEHHUE.

3 OTHOCHUTENBLHOCTh MEXAHUYECKOT'O 1 but6mmoreka [IOK
nsmwkenus. [lepemerenue, https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOpEHHUE

4 PaBHOMEpHOE IIPSIMOJIMHEHHOE 1 bubmuoteka [JOK
JIIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 bubmuorexa [{OK
JIBUKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CcBOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc

7 Dawnenme varepommoti oo 1 Bumorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPYKHOCTHU
[TpyHLIUIT OTHOCUTEILHOCTH
8 F:Jmnue;l. HNuepuuanbHble CUCTEMBI 1 Bubmiorexa IIOK
. https://m.edsoo.ru/ff0c3bed
otcyeta. [lepBbiii 3akoH HeroToHa
Macca tena. Cuna. HpI/IHLII:IH Bu6mmotexa LIOK
9 cynepno3uiuu cuil. Bropoii 3akon 1

HproToHa 711 MaTepuaabHON TOUYKU

https://m.edsoo.ru/ff0c3bed




Tpetuii 3akon HerotoHa st

but6mmoreka [IOK

10 MaTepUaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
KOH BCEMHPHOTO TAroTeHus. CHil
11 :Ttm(z:myieﬂell))ls;{ EOCMSI‘IeeCKaSIC ) bubmorexa LIOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koadpumment

13 TpeHust. Cuiia COpOTUBIIEHUS IPU bu6muoteka [JOK
IBIDKEHUH TeJla B KUAKOCTH WA https://m.edsoo.ru/ff0c3f76
rase
IloctynarenbsHOE U BpalareabHoe

14 JBIDKEHHE a0COIFOTHO TBEPIOTO but6mmoreka [IOK
Tena. MomeHT cuibl. [lnedo cuib. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPIOTO Tela
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMbI MaTEPUATIbHBIX TOYEK. bubnuoTexa [{OK
Nmnynbe cunbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE BHKCHHE
PaGora 1 MOIITHOCTE CHIIBL.

16 Kunetnueckas sHeprus bu6muoteka [JOK
MaTepuaibHOW TOukH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETHYECKOI SHEepTrun
[TorenumansHas dHEprusi.

[ToTeHManbHast SHEPTUS 0
17 I[C(i)OpﬁHpOBaHHOﬁ 1£)py>1<1?1711:1£)1yr bubmorexa LIOK
https://m.edsoo.ru/ff0c461a
[ToTenmanpHas YHEPTUS TeIa
BOJIM3H MOBEPXHOCTH 3EMIIH
IToTeHuManbHbIE U
HEIMOTEHIMaIbHbIC CHIIbI. CBA3b Bubnmorexa [[OK
18 paboThI HEMOTEHIIUATIHLHBIX CHII C

U3MEHEHNEM MEXaHNYECKOH SHEprun
CUCTEMBI TeJl. 3aKOH COXPaHEHMSI

https://m.edsoo.ru/ff0c478c¢




MEXaHUYECKOU SHEPTUH

19

JlaGopaTtopHnas pabota
«HccnenoBanue CBs3U pabOTHI CUITBI
C I3MCHECHHEM MEXaHHYECKOM
SHEPTUU Tella Ha IpUMeEpe
PAaCTSDKEHUS PE3HHOBOTO JKI'yTay

20

KoHnTpoinbHas pabota mo Teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXpaHEHHUS B MEXAHHUKE)

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

21

OCHOBHBIE TTOJIOKCHMS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABHKEHUE.

Muddysus

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

22

Xapakrep JBUKEHUS U
B3aMMOJCHCTBHSI YaCTHL] BEILIECTBA.
Mopenu cTpoeHus Ta30B,
KUAKOCTEH U TBEPIBIX TEI

23

Macca monekyin. KonugectBo
BemlecTBa. [locrossHHas ABoraapo

24

TemnmoBoe paBHOBECHE.
Temneparypa u e€ usmMepeHue.
[IIxana remnepatyp Llenbcus

25

HUneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMrepaTypa Kak Mepa
CpeHEeN KHHETUYECKON SHEPIUU
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanbpToHa. ['a30BbIe 3aKOHBI

28

JlaboparopHas paboTa
«MccnenoBanue 3aBUCHMOCTH
MEXIY IapaMeTpaMHu COCTOSHUS




Pa3peKEHHOTO ra3a

M3omporieccsl B UCaIbHOM rasze u

but6mmoreka [IOK

29 uX rpaduuecKoe NpeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3Heprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crocoObl e€ n3MeHeHus1. KonmmuectBo bubmuorexa [{OK
TEIJIOTHl U paboTta. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPTHUS OTHOATOMHOTO UJICATBHOTO
raza

31 Bunael renionepenaun bubmmorexa LIOK

https://m.edsoo.ru/ff0c5¢c36
VaenbHas TEIIOEMKOCTD BEILIECTBA.

3 KonnuecTBo TEmnoThl npu bubnuoTexa [{OK
Teronepenave. AnuadbaTHbIN https://m.edsoo.ru/ff0c5¢36
nporecc

33 IIepBblil 3aKOH TEPMOAUHAMUKY U bu6muoteka [JOK
€ro MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ff0cSefc

y | Pt e o LOK

: https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

35 [Mpunun nevicreust u KT/ but6mmoreka [IOK
TEIUIOBOM MAITUHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KII/|

37 DKosoruyeckue mpoodIeMbl
TEIUIOPHEPTeTUKHU

38 Sﬁ%i?lj;fgl;a;’p (1?;1(31/11@ OCHOBBI bubmorexa LIOK

' https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
| oo o B LOK
' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapoobpazoBaHue 1 KOHICHCAITHS. bubnmnoreka [JOK




Hcnapenue u kunenue

https://m.edsoo.ru/ff0c63b6

AOCOIIOTHAS ¥ OTHOCHTEILHAS

but6mmoreka [IOK

4l rBIJ;gmHOCTB BO3/yXa. HacCkeHHEIH https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammieckue u
p | oo Amerpoms o LOK
P ) A https://m.edsoo.ru/ff0c65f0
kpuctayibsl. CoBpeMEHHbIE
MaTepUaIbI
6 | Yemuman rormpre mnanan BuGmorexa LIOK
A ’ https://m.edsoo.ru/ff0c6708
CyOnumarust
but6mmoreka [IOK
44 YpaBHeHHE TEIIOBOTO OamaHca https://m.edsoo.ru/fR0c6820
p | oo e Srepen Buniorsa LOK
PAL. A p https://m.edsoo.ru/ff0c6bcc
3apsI0B
| nEmmommen, mepu oo LOK
YHpOBOZ ) https://m.edsoo.ru/ff0c6bcc
COXPaHCHHS JICKTPHUYECKOTO 3apsiia
| Komons, Tonommmat smarpungom BuGmorexa LIOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsok€HHOCTD AIEKTPUYECKOTO
48 nosi. [IpuHiun cynepno3unuu bu6muoteka [JOK
ANEKTPUIECKUX ToJieh. JInanm https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTH
o | Do e BuGniorsa LOK
) HHa. https://m.edsoo.ru/ff0c6£00
[IOTEHIUAJIOB
50 [IpoBOIHUKY U TUATIEKTPUKU B but6mmoreka [IOK

QJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/ff0c7018




JusnekTpudeckasi NPOHUIIAEMOCTb

51

OnekTpoémkocTb. KonaeHncarop

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTH MIIIOCKOTO
KOHJIEHCATOpa. JHEprus
3apsKEHHOTO KOHJEHCAaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHas paborta "U3mepeHune
AIEKTPOEMKOCTH KOHAEHcCaTopa"

54

[IpuHIMT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAIBHOTO
ammapara, CTPyWHOTO TIPUHTEpA.
DnexTpocTaTHuecKast 3allnTa.
3azeMiieHHE AIEKTPOIIPUOOPOB

55

DNEKTPUUECKUN TOK, YCIOBUS €TI0
cymiectBoBaHusA. [[0CTOSHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conportusnenue. 3akon Oma aJist
ydacTKa Lenu

56

[MocnenoBarenbHOE, ApaLUIEIbHOE,
CMEIIIaHHOE COCTMHEHHE
poBOAHUKOB. JlaboparopHas
pabota «/3yueHue cMeranHoTro
COCIIMHEHUS PE3UCTOPOB)»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaGora u MourHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyinsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11t MOJTHOM (3aMKHYTO)
aneKkTpudecko uenu. Koporkoe
3ambikanue. JlabopaTopHas padora
«3mepenune DJ1C ucTouHMKa TOKa U
€ro BHYTPEHHET'0 COMPOTUBIICHUSI

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

59

DNEeKTPOHHAs IPOBOJUMOCTD
TBEPIBIX METAJJIOB. 3aBUCUMOCTh




COIIPOTUBIICHUS METAJIJIOB OT
teMriepatypbl. CBepXIIPOBOJIUMOCTh

DNEKTPUYECKHUI TOK B BaKyyMe.

60 . 1
CBoiicTBa 2JIEKTPOHHBIX MTYyYKOB
[TomynpoBOAHUKH, UX COOCTBEHHASI

61 U IIPUMECHAs IPOBOJUMOCTb. | bubmuoteka [JOK
CgoiicTBa p—n-Tniepexoa. https://m.edsoo.ru/ff0c84ae
[ToynpoBOTHUKOBBIE TPUOOPHI
DNEKTPUUECKHA TOK B paCTBOpPaX H

62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubmuoTexa [{OK
DIEKTPOTUTHYECKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
DJIEKTPUYECKUI TOK B ra3ax.

63 CaMocCTOsTEIbHBIN U | bubmuorexa [{OK
HECaMOCTOSTEIBHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DeKTpuYecKre Mpuodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubmuoteka [JOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€301acHOCTH

65 O06o0mmarmuii ypok 1 bubnmoreka [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KoHnTposnbHas pabota mo teme

66 «Qnekrpocraruka. [locTosHHbII | bu6muoteka [JOK
AJICKTPUUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX Cpeax»

o L)ZZZPFI;H;;HTZE,;K. KonTponsHas 1 BuGnuotexa LIOK
" " https://m.edsoo.ru/ff0c8c56

DNeKTpoANHAMUKA
63 PesepBublit ypok. O0oOmaromuit 1 bubmuoteka [JOK

ypok 1o TeMam 10 kitacca

https://m.edsoo.ru/ff0c8f6¢

OBILEE KOJIMYECTBO YACOB I10

68




I[TPOI'PAMME




11 KJIACC

KoaunuyecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Hdara
w/n Tema ypoka Beero Konrposabnblie IlpakTHueckne wysenHs o0pasoBaTejbHbIe
padoThbI padoThI pecypchl
ITocTostTHHBIC MATHUTHI M KX

1 B3auMoJieicTBHE. MarHuTHOE II0JIE. 1 but6mmoreka [IOK
BekTop MarHuTHON MHIYKIIWU. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIUU
MarnuTHO€E 1oJ1e TPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6muoteka [JOK
B3aunmopeiicTBre MpOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JI TOpHas Ta «M3yuenu

3 anmimoro nom e | | ubmnorera LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBe MarHUTHOTO TOJIS Ha
IPOBOAHMK C TokoM. Cuiia Amnepa.

4 JlaGopaTtopHnas pabota 1 1 bubmuorexa [{OK
«MccnenoBanue IeHCTBHUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBMEe MarHUTHOTO TOJISI Ha

5 JBIDKYIIYIOCS 3apsKEHHYIO 1 bubnuoTexa [{OK
yactuny. Cuina Jlopenia. Pabota https://m.edsoo.ru/ff0c9df4
cuibl JlopeHa
DNIeKTpOMarHuTHas WHIYKITUS.

IToTok BEKTOpa MarHUTHOMN

6 uaaykiuu. 2J1C nHaykimu. 3akoH 1
AIIEKTPOMArHUTHOW WHAYKIIHH
®dapanes

5 JlaGopaTtopHnas pabota 1 1 bubnuorexa [{OK
«HccnenoBanue sIBICHUS https://m.edsoo.ru/ff0cal50




AJICKTPOMArHUTHOU WHTYKITHH

NHnykTUBHOCTD. SIBIIeHUE
camounaykiuu. J/C
CaMOUHAYKIWH. JHEPrus
MarHUTHOTO TOJIS KATYIIKH C TOKOM.
DJIEKTPOMArHUTHOE TOJIe

bubnunorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuuecKre yCTpocTBa U UX
MMPUMCHCHHUC: ITOCTOAHHBIC MAlrHUTHI,
JIEKTPOMArHuThI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
3JIEeMEHTapHbBIX YaCTHII,
WHAYKIUOHHAsA [1eYb

10

Ob6o06maromuit ypok «MarautHoe
nose. DJIEeKTpOMarHuTHas
WHITYKIIUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponsHas padora o teme
«MaruuTtHoe nosie.
DNIeKTpOMarHuTHasE MHIYKIUS)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHNYECKHE
Kosiebanus. 'apMoHHUEeCcKHe
KoJieOaHus. YpaBHECHUE
TapMOHHYECKHUX KOJIeOaHH.
[IpeBpaiienue sHepruu

bubnunorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnasi pabota
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KolIeOaHul Tpy3a
Ha HUTHU OT OJIMHBI HUTU N MAaCChl
rpy3a»

14

KoneGarenbHbIi KOHTYD.
CBOOOTHBIE AIEKTPOMATHUTHBIC
KOJIeOaHUs B NAECAIbHOM
K0JIeOaTeIbHOM KOHTYpEe. AHAIOTHs
MEXIy MEXaHUYECKUMU H

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMAariHMTHBIMHU KoJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPaHCHUS SHCPIrur B UICAJIbHOM
KOJIe0aTeTbHOM KOHTYPE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxarMX
KosieOaHusX. BeIHYKICHHBIS
MeXaHWUEeCKHE KoJieOaHus.
Pe3onanc. BeinyxaeHHbBIE
3JICKTPOMArHUTHBIC KOJICOAHMS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepemMeHHBIN TOK.
CunycouganbHbIN IEPEMEHHBIN TOK.
MouiHOCTh NEPEMEHHOTO TOKA.
AMIITUTYIHOE U ACHCTBYIOLIEE
3HAYCHHUE CHUJIBI TOKA M HAIIPSLKCHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussoacTso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOrO
3BOHKA, T€HEPATOPA [IEPEMEHHOIO
TOKa, JINHUH AJIEeKTpornepeaady

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKU TIPH
MIPOU3BOJICTBE FIEKTPOIHEPIHUHU.
Kynerypa ucnons3oBanus
AJIEKTPOIHEPTUHU B TOBCEAHEBHOM
KU3HU

21

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHeHHs U
JJIMHA BOJIHBI. Honepequle )41
MPOJOIbHBIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTh
3ByKa. Bricota ToHa. TemOp 3ByKa

but6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc




SHCKTpOMaFHI/ITHI)IC BOJIHBI, UX

but6mmoreka [IOK

23 cBoiicTra u ckopocte. lkara https://m.edsoo.ru/ff0ccfe0
3IEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paOCBSI3U U
24 TeneBuacHusA. Pa3zButue cpeacts
cBs3U. Pagnosokanus
75 KoHntponbnas padora «Konebanus u bubmuorexa [{OK
BOJTHBI» https://m.edsoo.ru/ff0cc618
[IpssMonMHENHOE paclpOCTpaHEHUE
2% CBETa B OJIHOPOJIHOM Cpeie. but6mmoreka [IOK
Toveunslit ©ICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnue cBera. 3aKOHbI
27 OT;)a)KeHI/IH ceera. [loctpoenue bubmorexa LOK
. https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B MJIOCKOM 3epKajie
IIpenomnenue ceera. [lonnoe
73 BHYTPEHHEE OTPAKECHHE. bubmuorexa [{OK
[IpenenbHbIN yroy NOIHOTO https://m.edsoo.ru/ff0cd 716
BHYTPEHHET0 OTPaKEHUS
JlaGopaTtopHnas pabota «M3mepenue bubnuorexa [{OK
29
1IOKAa3aTeJsi MPEeIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [Toctpoenne nzodpaxeHmit
30 B JINH3E. CDopll\)/Iyna TOHKOprJIPIHSBI. bubmorexa [IOK
https://m.edsoo.ru/ff0cddle
YBeauueHue JIUH3bI
JlaboparopHas paboTa
31 «Hccnenosanue cBONUCTB
M300paXKCHHIA B TUH3AX)
Hucnepcus ceeta. ClI0XKHBIN COCTaB
37 oenoro ceera. L[Bet. JJaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
33 Wurtepdepenius ceeta. Judpaxius bubnmoreka [JOK




cBera. JludpakunoHHas peneTka

https://m.edsoo.ru/ff0ced22

HOHepe‘IHOCTB CBETOBBIX BOJIH.

but6mmoreka [IOK

34 [Monsipuzanus cBera https://m.edsoo.ru/ff0cf02e
Ontuueckue mpruOOPsI U YCTPOUCTBA
35 U yCIIOBUSA UX O€30IacHOTO
PUMCHCHHS
I'paHuIbl IPUMEHUMOCTH
36 KJIaCCHUYE€CKOM MEXaHUKH. but6mmoreka [IOK
[Toctynarsl ciennaabHON TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCHTEJIBHOCTH
37 g;:sgsﬁgzzzzz 3amenieHue bubmorexa LOK
: https://m.edsoo.ru/ff0cfa4?2
BPEMEHU M COKpAIICHUE JITTHHBI
OHeprus 1 UMIYIbC
38 pENATUBUCTCKOMN YacTUIIbI. CBSI3b but6mmoreka [IOK
Macchl ¢ HEPTUEH U UMITYIBCOM. https://m.edsoo.ru/ff0cfc68
DHEPrus MoKost
39 Oonowm cewnamol e bubmnorera LIOK
https://m.edsoo.ru/ff0ct610
OTHOCHTEJIEHOCTHY
40 ®otonsl. Dopmyna [1nanka. bubnuorexa [{OK
OHeprust U UMIyIIbC GOTOHA https://m.edsoo.ru/ff0cfel6
OTkpBITHE U HCCIIEA0BAHNE BuGmuorexa I[OK
41 porospdexra. Ombrrot A. T https://m.edsoo.ru/ff0cffc4
CroneroBa
o | oo smums BuGaiorsa LOK
' https://m.edsoo.ru/ff0d015¢e
«KpacHnas rpanuna» porosrddexra
5 eveness, Xemmmaecros acicrane bubmorea LIOK
: https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHuueckue ycTpoicTBa u




MPAKTUIECKOE IPUMCHEHHE:!
doToreMeHT, POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO/

Pemmenne 3agad mo reMe «DJI€eMEHTBI

but6mmoreka [IOK

45 KBAaHTOBOM ONITHUKM» https://m.edsoo.ru/ff0d0302
I o LOK
https://m.edsoo.ru/ff0d091a
yacruil. [I1anerapHas Mojenb aroma
bubnunorexa [IOK

47 HMocryxatsi bopa https://m.edsoo.ru/ff0d0afa
Wznyyenue u normuouieHue GOTOHOB

48 IIPU IIEPEXOJE aTOMa C OJTHOIO bubmuoteka [JOK
YPOBHsI SHEpTUU Ha Apyrou. Bumbl https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BomHoBEIE cBOIiCcTBa yacTUIl. BOTHEI

49 ne bpois. KopryckynsipHo- bubmuoteka [JOK
BOJIHOBOH Ayanu3M. CTIOHTaHHOE U https://m.edsoo.ru/ff0d0ca&
BBIHYXXJICHHOE H3TyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omnbiter Pe3epdopaa mo bubnuorexa [{OK
OTIpE/ICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3TyUCHHS
CgoiicTBa anbda-, 6era-, raMma-

51 u3ilydeHus. BnusHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI
OTKppITHE IPOTOHA U HEUTPOHA.

59 N3ortonsl. Anbba-pacnan. bubmuoTexa [{OK
DJNEeKTPOHHBIN U MO3UTPOHHBII https://m.edsoo.ru/ff0d1162
Oeta-pacrnazn. ['aMma-u3mydeHue
DHeprus CBA3M HYKJIOHOB B Anpe. Bubnmorexa [[OK

53 SAnepHsble peakuuu. SnepHsblii

peakrop. IIpobiembl, mepcneKTUBEI,

https://m.edsoo.ru/ff0d1356




9KOJIOTUYECKHUE aCTIEKTHI SIAEPHOM
SHEPIreTUKHU

54

DneMeHTapHble yacTulibl. OTKphITHE
Mo3uTpoHa. MeTo bl HaOMIOACHUS U
PETUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpymiblii cron
«DyHamMeHTAIbHbIE
B3auMoaelcTBusd. EquHCTBO
¢du3uUecKol KapTUHBI MUPa»

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

55

Bun 38é3nnoro nebda. Co3sesaus,
SIPKUE 3BE3IbI, TUTAHETHI, HX
BUINMOC IBUXCHHUC. COJ’IHG‘IHaH
cucreMa

56

Comnure. CoitHeyHas aKTUBHOCTE.
Wcrounuk sneprun ConHua U 3B€31

57

3BE3/bI, X OCHOBHBIE
XapaKTepUCTUKH. 3BE3/bI NIABHOM
MOCJe10BaTeIbHOCTH. BHyTpeHHee
cTpoenue 38€31. CoBpeMEeHHbIE
MPEICTABICHUS O MPOUCXOKICHUU U
sBommonuu CoJHIla U 3BE3]1

58

Mineunsii [yt — Hamma
["anakTuka. [lonoxenue n
nemxenne Comnnna B ['anakTuke.
[Manmaktuku. YEpHbIE OBIPHI B sIApAX
TaJaKTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopust bosbiioro B3peIBa.
PenukroBoe uznyuenue.
MeraraiakTuka

60

Hepemennsie mpobieMbl
ACTPOHOMHU

61

KonTponpHas padora «1eMeHThI




ACTPOHOMHUHU U aCTPOPUZUKI»

62

O6o06matomuii ypok. Pons puzukn
¥ ACTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMATILHON 1
ITHYECKON cepax NesTeTbHOCTH
YyeJioBeKa

63

O6o06matomuii ypok. Poms u mecto
(GHU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4YHOU KapTHUHE
MUpa

64

O6o6mmaromuii ypok. Pons
(bU3UYECKON TEOPUH B
(dbopMUPOBaHUU TIPENICTABICHHIA O
bU3HYECKON KapTHHE MUpPa

65

O6o06matomuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
001IeM psiay COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJIE

66

PesepBHBIi ypok. MarHutHoe mouie.
DNEKTPOMAarHuTHAs NHIAYKIHS

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIELUAJIbHON TEOpUU
OTHOCHUTEJIbHOCTH

68

Pesepnsnrii ypok. KBanroBas dusuka.
DNEeMEHTHI aCTPOHOMUU U
acTpou3uku

bubnunorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJMYECTBO YACOB I10
[NPOT'PAMME

68







YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHUKA

METOANUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA
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