MyHuInagpHoe 001Ie00pa30BaTEIbHOE YUPEKICHHE

MYHAUTANEHOE 8 «KpacHoropckasi cpemnsis o0meoopazoBarenbHas 1mkoia Ne 1

"KPACHOTOFERAA (MOY «Kpacnoropckas COLL Nel»)
BHAT LKOTIA AHHOTanus K pado4eil nporpamme

yueOHOro npeamera «®@u3unka» (0a30Bbli YPOBEHbD)

Pabouast mporpamma ydebHoro npeamera «®Dusuka» (6a30BbI YPOBEHB) 00S3aTCIILHOM
npeaMeTHoi obnactu «EcTecTBeHHO-HAaydHBIE MpEenIMETh» pazpaboTaHa Ha ocHoBaHMH 18.2.2.
Or'oC COO, n.115. ®OIT COO  u peanusyercs 2 roga 10-11 kmacc B COOTBETCTBUHU C
y4eOHBIM TUTaHOM cpeaHero obmiero ooOpazoBanusi MOY «Kpacnoropckas COII Nely» (5-
OHesHasl yuebnas neoels).

Pabouas mporpamma paspaborana Terepunoit H.B. B coorBerctBuu ¢ Ilonoxxenuem o
pabounx mporpaMMax M OnpeaessieT OpraHu3alnoo 00pa3oBaTeabHON JESTEbHOCTH YUUTEIIEM B
mKosie mo ydebHomy mnpenmery «®dusuka» (0a3oBblii ypoBeHb). B paloueil mporpamme
COJIepKaTcsi OCHOBHBIE JIMHUM coAep KaHMs mporpaMmsl 1o ¢usuke B 10-11 knaccax.

Paboyas mporpamma no yaeOnomy npenmery «Pusrkay (6a30BBIHYPOBEHB) (MpeaMeTHAS
00nacTh «EcTeCTBEHHO-HAYYHBIC MPEAMETHI» BKIIIOYACT MOSCHUTEIBLHYIO 3aIUCKY, COJICpIKaHHe
oOyueHusi, IUIAaHMpPYEMbl€ pe3ylbTaTbl OCBOEHHUS MPOrpaMMbl MO (PU3HMKE, TEMaTHYECKOe
IJIaHUPOBAHUE.

[losicHuTenpHass 3amuMcka OTpakaeT oOImMe [ead U 3aJaud  W3ydeHus (QU3UKH,
XapaKTEePUCTUKY TCUXOJIOTHYECKHUX MPEANOChUIOK K €€ M3y4eHHIO O0y4arolmMMHCS, MECTO B
CTPYKType Yy4eOHOro IiaHa, a TakkKe IMOAXO0Ibl K OTOOpY COAEp KaHMS, K OMpPEIEICHUIO
IUTAHUPYEMBIX PE3yIbTaTOB.

CopepxaHne 00ydeHHsI pacKpbIBaeT cojep)KaTelbHble JMHUM, KOTOPBIE MpeaIaraiorcs
JUTs 00513aTEIHPHOTO M3YyYEHHUS B KaXKJOM KJIacCe€ Ha YPOBHE CPEHETO 00IIero oopa3oBaHus.

[Inanupyemble pe3ynbTaThl OCBOCHHS MPOrPaMMbI MO (U3MKE BKIHOYAIOT JUYHOCTHBIE,
MeTampeaMeTHbIe pPe3ylbTaThl 3a Bech Mepuoj oOydyeHHs Ha YpPOBHE CpEIHEro OOIIero
o0pa3oBaHUs, a TaKXKE IMPEAMETHBIC TOCTIKEHUS O00ydaroUIerocs 3a KakKJablid rojJ] 00ydeHUsl.

PaGouass mporpamma oOcCyxJeHa W NPUHATA PEUICHUEM METOJAUYECKOr0 OOBEAMHEHUS
yuuTelIed eCTEeCTBEHHO-HAy4yHOro IMKJIa M COIVIacOBaHAa C METOAMCTOM (3amecmumenem
oupexmopa no YBP) MOY «Kpacnoropckast COIII Nely.
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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3MKe Ha YpoBHE cpenHero olmero odpa3oBaHusi pa3paboTaHa Ha OCHOBE
IIOJIOKEHUH U TpeOOBaHMH K pe3yiabTaTaM OCBOEHMSI OCHOBHON 0Opa3oBaTENbHOW IPOrpaMMBI,
npeacraBieHHbIX B DenepasbHOM TrocyJapCTBEHHOM 00Opa30BaTENIbHOM CTAaHAAPTE CPEIHETO
obmero oopazosanus (I[Ipukas Munoopaayku Poccun ot 17.05.2012 1. Ne 413, 3apeructpupoBan
MunuctepctBoM tocturiuu Poccuiickoit ®@enepanun 07.06.2012 r., per. Homep — 24480), Ha
ocHoBe PDenepasibHOM pabouell mporpammel 1o ¢usuke (0a3oBbli ypoBeHb), yTB. I[lpukazom
MunuctepctBa npocsemenusi Poccuiickoit @eneparuu ot 18.05.2023 Ne 371 "OO6 yrBepKaeHUU
(benepanbHON 00pa30BaTEIILHON MPOTPaMMBI CpeHero odmero oopasopanus” (3aperucTpupoBaH
12.07.2023 Ne 74228), a Takxe ¢ yuyétom paboueil mporpammbl BocrnuTaHuss u Konuenmuun
npenojaBaHusi yueOHoro npeamera «®Pusuka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanun, peaTu3yroIIIX OCHOBHBIE 00pa30BaTeIbHbIC MPOTPAMMBEI.

CopnepxaHue mporpaMMbl 10 (U3MKE HamNpaBiIeHO Ha (POpPMHUpPOBAHHE E€CTECTBEHHO-
HAy4YHOU KapTWHBI Mupa oOydaromuxcss 10-11 kmaccoB npu oOyueHnn ux usmuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO nojaxoja. IIlporpamMma o ¢usnuke cCOOTBETCTBYET
tpeboBanusM OI'OC COO k MIaHUPYEMbIM JHYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3ynpraTaM OOyuYeHHs, a TaKKE YUYUTHIBAET HEOOXOIUMOCTh pean3allid MEKIIPEIMETHBIX
CBs3eM (M3MKM C €eCTEeCTBEHHO-HAayYHBIMU Yy4eOHbIMHU mpenMeramu. B Heil ompenenstorcs
OCHOBHbIE 1I€IM W3y4eHHUs (U3UKH HAa YpOBHE CpeIHEro oOmiero oOpa3oBaHUsl, IUIAHUPYEMbIe
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, METallpeIMEeTHbIe, NpeaMeTHble (Ha
0a30BOM YpOBHE).

dusnka Kak Hayka o0 Hanbosee oOIMX 3aKOHAX MPUPO/IbI, BRICTYIAs B Ka4ECTBE YYEOHOTO
npeaMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHHH 00 OKpYXKarolleM MHUpE.
[IkonbHBIE Kypc (UBHUKH — CHCTEMOOOPA3yIOIIMI JUIsl E€CTECTBEHHO-HAYyYHBIX Y4YEOHBIX
MPEIMETOB, TIOCKOJIbKY (PU3MUYECKIE 3aKOHBI JIKAT B OCHOBE MPOIECCOB U SBJICHUH, H3y4aeMBbIX
XUMUueH, Ouosoruei, pusznyeckor reorpadueil u actpoHomueid. lcmosp3oBaHWE W aKTUBHOE
NpUMEHEHHEe (U3UYECKUX 3HAHHWHA OIpeneNseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, TOJYYEHHUS HOBBIX
MaTepHUAIIOB C 33JJAHHBIMHA CBOHNCTBaMU U Ipyrux. M3ydeHne Gpu3nky BHOCHUT OCHOBHOW BKJIA[ B
(dbopMUpOBaHHE €CTECTBEHHO- HAyYHOH KapTHHBI MHpa OOydarommxcs, B (OPMHUpPOBAHHE
YMEHUH PUMEHSTh HAYYHBIH METO]I TIO3HAHHUS IIPH BHITIOJIHEHUH UMU YYEOHBIX HCCIICIOBaHUN.

B ocHOBY kypca (u3ukH 1151 ypPOBHS CPEIHETO 00IIero 00pa3oBaHMs MOJIOXKEH Psil HIIEH,
KOTOPBIEC MOKHO PACCMAaTPHUBATh KaK MPUHITUITBI €TOMIOCTPOCHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBJIIETCS JIOTUYECKH 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fiesioB (PM3UKH, BKIIOYAET KaK BONPOCHI KIACCUYECKOH, Tak U
COBpEMEHHOM (pU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca GU3NKH 00bEeMHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kypce sBisercs (opMHpoOBaHME MpENCTaBIEHUH o
CTPYKTYPHBIX YPOBHSX MaTe€pUH, BELICCTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npenosaraeT UCHoOIb30BaHUE TYMaHUTapHOTO
noTeHuana Gpu3nyeckoi HaykH, OCMBICICHUE CBSI3M Pa3BUTHs (U3UKU C pa3BUTHEM OOIIECTBa,
a TaK’Ke C MHMPOBO33PEHUECKUMH, HPABCTBEHHBIMH M SKOJIOTHYECKUMU MPOOIIeMaMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc @u3Mku mpennonaraeT 3HaKOMCTBO C
IIUPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMYECKUX IPWIOKEHUM W3Yy4EHHBIX TEOPUU U
3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEAEHUS DJIEMEHTOB COJAEpIKaHUs,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKXkKe 00CYX ACHUS MPOOJIEM pallHOHAIBHOTO IPUPOI0TIONb30BAHUS U



HKOJIOTUYECKOH OE30MaCHOCTH.
CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha YpOBHE CpEIHEro oomiero oOpazoBaHHS
ABIISAIOTCS  (u3nveckue Teopuu ((HOpMUpOBAHME MPEACTABICHUH O CTPYKTYpE IOCTPOCHUS
¢busznueckoil Teopuu, posid (YHIAMEHTAIBHBIX 3aKOHOB M TPUHIUIOB B COBPEMEHHBIX
MIPEJICTABJICHUSIX O TPHUPOJIC, TPAHUIIAX TPUMEHIUMOCTH TEOPHM, JJISl OMHMCAHHS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U MIPOILIECCOB).
CuCTeMHO-IESITETFHOCTHBIN MOJIX0/1 B Kypce (DU3UKH pean3yeTcs MPeke BCETO 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIFHON JesITeIbHOCTH oOydarommxcs. [ 6a30Boro ypoBHs Kypca
(U3HKN — 3TO WCIIOJIB30BAaHUE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIICPUMEHTOB H
na0opaTOpHBIX PabOT, KOTOpble B TIporpaMMe 1o (u3UKe OObEIUHEHBI B OOMIMH CITHCOK
YUEHHUYECKUX TPAaKTUYeCKUX paboT. Beinenenne B ykazaHHOM TepedHe JTabOpaTOpHBIX PadoT,
MIPOBOJIUMBIX ISl KOHTPOJSI W OIIGHKH, OCYIIECTBIISIETCS YYaCTHHKaMH O0pa3oBaTeIbHOTO
rpolecca UCXo/11 U3 0COOEHHOCTEN MJIAHUPOBAaHUS U OCHAallleHus KabuHeta ¢usuku. [lpu s3Tom
o0ecrieunBaeTcsi OBJAJCHHE OOYYAIONIMMHCS YMEHHSMHU TIPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
WCCIICIOBAHUST 3aBUCUMOCTEH (U3NYSCKUX BEIWYMH M TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MIPETI0KEHHBIX THIIOTE3.
Bonbiioe BHIMaHWE yIeNsIeTCs PeIICHUIO PaCYETHRIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aToM
IUTsL pacyE€THBIX 33724 MPHOPHUTETOM SIBIISTFOTCS 331a4M C SIBHO 33JJaHHOW (U3NYECKON MOJIENbIO,
MO3BOJISIOIINE MPUMEHSATh W3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasJena
Kypca, TaK U MHTETPUPYS 3HAHHUS U3 PAa3HBIX pa3aesoB. i1 KaueCTBEHHBIX 3a/1a4d IPHOPHUTETOM
SBJITFOTCSI  3aJIaHUSI Ha OOBSCHEHWE TIPOTCKaHWS (PHU3UYECKUX SBJICHHA W TIPOIECCOB B
OKpYXalollel KU3HH, TpeOyroue BbIOOpa (PU3MYECKONW MOJETH I CHTyallud TPAKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanmsimu PI'OC COO & wMaTepuaqbHO- TEXHHYECKOMY
obecrieueHnI0 y4eOHOTO Tporecca 0a30BBIA YpPOBEHb Kypca (U3UKH Ha YpPOBHE CPEIHETrO
obmero oOpa3oBaHUs JODKEH W3YYaThCsl B YCIOBUAX MPEIMETHOTO KaOWMHETa (PU3MKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IuKia. B xabunere
¢bu3uKkn  JO0JDKHO OBITh  HEOOXoauMoe JlabopaTopHOe OOOpYAOBaHWE ISl BBITOJHEHUS
YKa3aHHBIX B Mporpamme 1no (u3NKe YUeHHUYECKUX MPAKTUYECKHX paboT U IEMOHCTPAIMOHHOE
00opyI0BaHUE.
JleMoHCTpallMOHHOE  000pYyZOBaHHE (OPMHUPYETCS B COOTBETCTBHM C IMPUHIUIIOM
MUHUMAaJIbHON JIOCTATOYHOCTH U OOECIeYMBaeT MOCTAHOBKY MEPEUYUCICHHBIX B MporpaMmme 1o
¢bu3MKe KIIOYEBBIX JEMOHCTpAlMW JUIS HMCCIEAOBAHUS M3Y4aeMbIX SIBJICHHUNW M IPOLIECCOB,
SMIUPUYECKUX UPYHIAMEHTATBHBIX 3aKOHOB, MX TEXHHUECKHUX MPUMEHEHUH.
JlabopartopHoe 0o0OpymOBaHUE IS YUEHUYECKHX MPAKTUYECKUX paboT (opMupyercs B
BHJIE TEMaTHYECKMX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOrO KOMIUIEKTa Ha JBYX
oOyuaronuxca. TemaTuueckue KOMIUIEKTHI JaO0OpPaTOpHOrO OOOpYIOBaHHS JIOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX U HUQPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPHUTENBHBIX CUCTEM B BUJIE IU(PPOBBIX TaOOPATOPHIA.
OCHOBHBIMH TIENIIMU U3yUeHUs! GUUKH B 00111eEM 00pa30BaHUU SIBIISIFOTCS:
e hopMHpOBaHME UHTEpeca U CTPEMIICHUs OOYYaroIIMUXCs K HAyYHOMY H3YYECHHIO
MIPUPO/IbI, Pa3BUTHE WX UHTEJUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

epa3BUTHE TPEJCTABICHUA O HAyyHOM METOJE TMO3HAaHUS U  (POPMUPOBAHUE
HCCIIeIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

e hopMHpOBaHNE HAYYHOTO MHPOBO33PEHMSI KaK pe3ylbTaTa M3YYEHHUS OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHY;

e hopMHUpOBaHNE YMEHHI OOBSICHITH SIBJICHUS C HWCIOJIb30BaHWEM (DM3UUYECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTeIbCTB;

e hopMHUpOBaHUE TPEACTABICHUN O PONU (DU3MKHU VIS Pa3BUTHS APYTUX €CTECTBEHHBIX



HAayK, TCXHUKH U TEXHOJIOTHUH.
JlocTiokeHne 3TUX Lenell o0ecreynBaeTcsl pelIeHHUeM CIEAYIOIUX 3agad B IpoIecce
M3YYeHHUS Kypca (PM3MKHU HA YPOBHE CPEIAHETO OOIIET0 00pa30BaHUS:

e IprOOpEeTEeHNEe CUCTEMBbI 3HAHUHK 00 OOIMX (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJIEKYISAPHYIO (DPU3HKY, 3JIEKTPOINHAMHKY, KBAHTOBYIO
(GU3UKY 1 27IeMEHTHI acTpO(PU3HKH;

e bopMHpOBaHME YMEHUH MPUMEHSATh TEOPETHYCCKHE 3HAHUS UL OOBSICHEHUS
(Gu3HYeCKUX SBJICHUM B TPUPOAC W IS TPHHATHS TNPAKTUYCCKUX PEIICHUN B
MOBCEIHEBHOM JKU3HH;

® OCBOEHHE CIIOCOOOB PEIICHUs pa3IMYHBIX 3324 C IBHO 3aJJaHHOHN (PU3HMUECKON MOJIEIBIO,
3a1ad, IO/Pa3yMEBAIONIMX CAMOCTOSITEIbHOE CO3/aHue (U3WYECKOH  MOJIeINH,
aJICKBaTHOW YCIIOBHSIM 3a]1a4U;

e TOHMMaHKNE (PU3UUYECKUX OCHOB W TPHUHIIMIIOB JIEHCTBUS TEXHUYECKHX YCTPOWUCTB H
TEXHOJIOTUIECKUX MTPOIECCOB, UX BIUSHUSI HAa OKPYKAIOIIYIOCPEIY;

* OBJIAJICHHE METOJAMH CaMOCTOSITEJIPHOTO TUIAHUPOBAHHUS M TIPOBEICHHUS (PH3UUECKUX
OKCTIEPUMEHTOB, aHaIM3a W  WHTEpOpeTalMd  WHPOPMAIUH,  OTPEICICHUS
JOCTOBEPHOCTH TOJTyYCHHOTO PEe3ybTaTa;

® CO3JJaHUE YCJOBHM JUISI pa3BUTUS YMEHHH MPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUYECKOM
JeSTEeTbHOCTH.

Ha wmsydyenue ¢usuku (6a30BBI ypOBEHb) Ha YpOBHE CpEIHEr0 OOIIero oOpazoBaHUs
orBoautcs 136 wacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 wacos (2
yaca B HEJICITIO).

[Ipemaraemerit B mporpamme mo ¢Gu3uKe nepedeHb JadopaTOPHBIX UIIPAKTHICCKUX PadoT
SBJISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JeJaeT BBIOOp IMpOBENEHUs JabOpaTopHbIX paboT U
OTIBITOB C YUETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00Yy4aromuXCsl.

COJEP)KAHUE OBYYEHUsA 10

KJIIACC

Pa3nen 1. ®u3uka 1 MeTOIbI HAYYHOT 0 MO3HAHUS

®dusnka — Hayka o0 mpupojae. HayuHnbie MeTOIbI TO3HAHUS OKpYXaromero mupa. Poib
AKCIIEPUMEHTA M TEOPUH B MPOIIECCE MMO3HAHUS TPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue QU3NYECKUX SIBICHUN M mpoueccoB. Haydunsle runote3sl. duznueckue
3aKOHBI M TEOPHH. | paHHIIBI MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOM JIeATEILHOCTH JIHOJICH.

Jlemoncmpayuu

AHanoroBbIe U 1UQpOBBIC U3MEPUTEIIbHbBIE puoopHI, KOMIBIOTEpPHBIE
JaTYUKH.

Paznen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABM>KeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBM)KCHMSI.
Cucrema otcuéra. Tpaekropus.

[lepemermienue, cKOpocTh (CpenHssi CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUAIBHON TOYKHU, UX MPOEKIUU HA OCH CUCTEMbI KoopAuHaTr. Cll0)KeHHE NepEMEIEHUN U
CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MNpsIMOJIMHENHHOE JBMKeHue. ['paduku 3aBucHUMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHHS, ITyTU U NEPEMELIEHUS MaTEpUaIbHON TOYKU OT BPEMEHHU.



CBoOoiHOE TIazicHre. Y CKOpEeHUE CBOOOTHOTO Ta/ICHUS.

KpuBonuueiiHoe nBwxeHuE. J[BMKEHHME MaTepUaIbHOW TOYKM IO OKPYKHOCTH C
MOCTOSTHHOM 1O MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHENHAACKOpocTh. [lepron u yacrora
oOpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuueckre YCTpPOMCTBA M MPAKTUUECKOE MPUMEHEHHWE: CHUIOMETp, JBH)XCHHE
CHapSIOB, IIEMHBIC U PEMEHHBIE TIEpeIayun.

Jlemoncmpayuu

Mogenb cuctembl 0TCUETA, WILTIOCTPAIUs KHHEMATHUYECKUX XapaKTEPUCTHK IBIKCHHUSI.
[IpeoOpa3oBanre NBMKEHUIN C UCHOJIL30BAHUEM MPOCTBIX MeXaHW3MOB. [lajeHue Tenm B
BO3/IyX€ U B Pa3pEeKEHHOM MTPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpOIMICHHOTO TOJ YIJIOM K TOPH30HTY UTOPU30HTAIIBHO.

WN3mepenue yckopenust cBoOonHoro maneHus. Hampasienue

CKOPOCTM TNpH JBWKEHMM TI0 OKPYXKHOCTH. Yuenuueckuu

9KCnepumenm, 1abopamopHule pabomuol

N3yuenne HepaBHOMEPHOTO JABUKEHHUS C IIEJIbIO ONPECIICHUs] MTHOBEHHOM CKOPOCTH.

UccnenoBanme  COOTHONMICHWS ~ MEXAY  NYTSIMH,  NPOWACHHBIMH  TEJIOM  3a
MOCJIEIOBATENIbHBIE pPAaBHBIE TMPOMEXYTKH BPEMEHH TIPH PAaBHOYCKOPEHHOM JIBIDKCHHH C
Ha4aJIbHOM CKOPOCTHIO, PAaBHOW HYITIO.

N3ydenne JnBHXKEHUA IIapuKka B BSI3KOW KuAKocTH. W3yueHue

JBUKCHHS Teja, OpomeHHOro Topu3oHTanbHO. Tema 2. /lunamuka

[Tpunun OTHOCUTEILHOCTH lNanunes. ITepBorit 3aKOH Hprorona.
NHepupnanpHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHnmn cynepno3uuuu cuwi. Bropoit 3akon Herootona miist
MaTtepuanbHON TOUKU. TpeTnii 3akoH HproTOHA 111 MaTepUaIbHbIX TOYEK.

3akoH BceMHpHOTo TAroteHus. Cuna Tsxkectu. IlepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kadeHusi). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHHUS U cuia TpeHus nokos. Kosadduuuent tpenus. Cuia conpoTuBiieHus
IIPU JBUKEHUU TeJa B )KUJIKOCTU WUJIU Ta3e.

[TocTynarensHoe U BpaliaTeabHOE IBHKEHUE aOCOTIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpameHud. [lmedo cumbl. YciioBus paBHOBeECHS
TBEPJIOTO TENA.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: TNOJAUIMIIHUKY, JIBH)KEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHEpLUUH.

CpaBHeHME MacCc B3aUMOJEWUCTBYIOLIUX  TeJ.

Bropoit 3akon Herorona.

H3smepenne  cui.

CrnoxeHue cuL

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JedopMaliuu.

HeBecomocts. Bec Tena mnpu YCKOPEHHOM MOABEME U MAJCHUU.

CpaBHEHME CUII TPEHUS TIOKOSI, KAUEHUSI U CKOJIbKECHHUS.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buawsl paBHOBecus. Yuenuueckuii sxkcnepumenm,

nabopamopusie pabomsi VI3yueHne ABUKeHHs OpycKa 10 HAKJIIOHHOH MJIIOCKOCTH.



HccenenoBanue 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKMHE U PE3UHOBOM
obpasiie, ot ux aeopmarum.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3akonwl coxpanenusn 6 mexanuke

Nmnynec MatepuaibHON TOUKH (Tesa), CUCTEMBI MaTEpHANIbHBIX TOYeK. VIMITysbC cUiibl U
M3MEHEHHE UMITyJIbCca TeJla. 3aKOH COXPAHEHHUs UMITyJbca. PeakTUBHOE IBUYKEHUE.

PaboTa cuitbl. MOIIIHOCTD CHUIBI.

Kunernueckass sHeprus maTepuaibHOW TOukd. Teopema 00 M3MEHEHMHM KHHETHYECKOU
JHEPIHUH.

[loTenumaneHas sHeprus. [loTeHanbHas SHEprus ynpyro a1epopMUpPOBaHHON MPYKUHBI.
[ToTeHumanpHas 3HEpPrus Teaa BOJIM3H MOBEPXHOCTU 3EMIIH.

[loTeHnmanpHple ¥ HEMOTEHUUaNbHbIE CHIIbL. CBs3b pabOThl HEMOTEHUIHUAIbHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM SHEPTHU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEprUH.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre ycTpoOMCTBA M NMPAKTHUUECKOE NPUMEHEHHUE: BOJOMET, KONEpP, MPYKUHHBIN
MIACTOJIET, IBUJKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHs  HMITYJIbCA.

PeakTnBHOE ABIKEHUE.

[lepexon noTeHIMAIbHON YHEPTUH B KWHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yueHune aOCOMIOTHO HEYNpyroro yaapa ¢ IOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M PabOThl CHIIBI C W3MEHEHMEM MEXaHMYECKOW HHEpPruu Teja Ha
IIPUMEPE PACTHKEHUS PE3UHOBOTO JKIyTa.

Pa3nen 3. MousekyJsipHasi pu3nKa ¥ TEPMOIHHAMHUKA

Tema 1. Ocnogbl MoNeKyAApHO-KUHEMUYECKOI Meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETHUYECKOW TEOPUHU U UX ONBITHOE 00OCHOBAHUE.
bpoynosckoe nBwxenue. Quddy3us. Xapakrep [IBMKEHUS U B3aUMOJCHCTBUS YaCTHI]
BelecTBa. MoJenu CcTpoeHus ra3oB, >KMIKOCTEH M TBEPABIX Tel U OOBSCHEHHUE CBOICTB
BEIllECTBA HAa OCHOBE A3THX Mojened. Macca u pasmepsl Mosiekyid. KosmuecTBo BemiecTBa.
[TocrosinHas ABoraapo.

Termmosoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mogens uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO- KUHETUYECKOH TEOPHUH
uaeanpHOTo raza. AOCONIOTHAas TeMIleparypa Kak Mepa cpeiHed KHUHETHYECKOW HHEpPruu
TEIUIOBOTO JABWXKeHus uactuil raza. [llkama temneparyp KensBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenpaeneeBa—Knaneiipona. 3akon [lanprona. M3ompouecchl B MaealbHOM Ta3e C
MOCTOSIHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne U30MPOIIECCOB: U30TEPMa,
M30X0pa, u3o0apa.

Texnudeckue yCTpoHCTBa U MPAKTUUYECKOE MIPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OnbITel,  JOKa3bIBAIOIIME JHUCKPETHOE CTPOEHHE BEUIECTBA, doTorpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHHU.

OnbiTel 1O  JUGQY3UN KHUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKECHHUSL.

Mogens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINIE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO



B3aMMOJICHCTBHSI.
Mogenb, WUIIOCTpUPYIOIIAs TPUPOJY JAABJICHHS Tra3a Ha CTEHKH cocyna. OTBITHI,
WUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJICaJbHOTO  Ta3a, U30MPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsl
Ompenenenne Macchl BO3JyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE H3MEpeHUi 00béma
KOMHATBI, JABJICHUS U TEMIIEPATYPhI BO3AyXa B HEM.
HccnenoBanre 3aBUCUMOCTH MEXY ITapaMETPAMU COCTOSIHHS Pa3pEKEHHOTO
I'aza.

Tema 2. Ocrosbl mepmoOouHamuKu
TepmonnHamuueckass cucteMa. BHYTpeHHs SHEpPrusi TEpMOIUHAMUYECKOU
cUCTeMbl M crocoObl e€ m3MmeHeHus. KosmdecTBo TemnoTel U paboTa. BHyTpeHHss sHeprus
OJIHOATOMHOTO HJEaJbHOrO Ta3a. Buael Temonepenadyu: TEIUIONPOBOAHOCTb, KOHBEKIHS,
M3JIy4eHHE. Y IeibHas TEIII0OEMKOCTh BenlecTBa. KolnuecTBo TemIoTsI pyu TEIUIonepeaaye.
[lonsitne 006 aamabatHOM mpouecce. IlepBwlii 3akoH TepMoauHaMuku. IIpumenenue
MIEpPBOTro 3aKOHA TEPMOJIMHAMUKH K H3oIpoleccaM. I'papuueckasunrepnperanus paboThl rasa.
Bropoii 3akon TepmoauHamuku. HeoOpatumocth mpoueccoB B mpupoje. TersioBbie
MaiuHbl. [IpUHIMIBI 1eHCTBUS TEIJIOBBIX MalIUH.
[IpeoOpazoBanusi 2HEpruM B TEIUIOBBIX MamuHaxX. Kosdduiment mnone3Horo aencTBHs
terioBoi mamuHbl. [ukn KapHo u ero xo3dduineHT noje3Horo AeWcTBUA. DKOJIOTHYECKHE
po0JIeMbl TETNIO3HEPTeTHKH.

Texuuueckue ycTpoiicTBa U TPaKTUYECKOE MIPUMEHEHHE: JIBUTATEb
BHYTPEHHETO CropaHus, ObITOBOM XOJOAUIBHUK, KOHIULUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW SHEpPruM Tejla MPHU COBEPIICHUM PadOTHI: BBUIET MPOOKU M3
OYTBUIKM TIOJ JIEHCTBHEM C)KaTOrO BO3/AyXa, HarpeBaHue 3(upa B JATyHHOU TpyOKe MyTEM
TpeHus (BUICOEMOHCTPAIIHS).

W3menenne BHyTpeHHEN SHEPrUM (TeMIepaTyphl) Tella PpH TeIlonepeaye.

OnbIT 10 auabaTHOMY PACIIUPEHHIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTesl BHYTPEHHETO CTOPaHUsl, peaKTUBHOIOIBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenne ynenbHOM TemI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusa eéeuiecmea. Dazosvie nepexoonvl

[TapooOpazoBanue u koHaeHcauus. HMcmapenune u — kuneHue. AOCONIOTHasS U
OTHOCHUTEIIbHAs BJIKHOCTH BO3/yXa. HachlmeHHslil map. YaenbHas TemoTa napooopazoBaHUs.
3aBUCHUMOCTh TEMIEPaTypbl KUIIEHUS OT JIaBICHUSL.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHM30TPOINHS CBOMCTB KPHUCTAIIIOB.
Kunkue kpuctamnsl. CoBpeMeHHble Marepuanbl. [lmaBreHune W Kpucramnusauus. YJIelbHas
TeruioTa riaBneHus. Cyonumanms.

YpaBHEeH#HE TEMIOBOTO OasaHca.

Texnuyeckne YCTpOWCTBA W MPAKTHUECKOE NPUMEHEHHUE: TUTPOMETP U TCHUXPOMETP,
KaJlOpUMETP, TEXHOJOTUU TOJy4EeHUS COBPEMEHHBIX MaTepuaioB, B TOM  4YHCIE
HAaHOMATEePHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kumenne mnpu TOHMIKEHHOM JaBJICHUHU.

CriocoObl U3MEpEeHUs BIAKHOCTH.

HabGmonenne HarpeBaHWs M TUTaBIIGHUS KPHUCTANIMYECKOTO BemlecTBa. JleMoHCTpamus



KpHUCTAJlJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopruie pabomoi
N3mepenune 0THOCUTENBHOM BIAKHOCTH BO3/1yXa.

Paznen 4. daexkTpoauHamMuka

Tema 1. Inexkmpocmamuka

OnekTpu3aiusi Tl ODJNEKTpUYeCKuid 3apsna. [[Ba Buma dIIEKTpUUECKHX —3apsijIoB.
[IpoBOAHMKH, TUAIEKTPUKHU U TIOTYIIPOBOTHUKH. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3aps/ia.

B3aumopeiicteue 3apsimoB.  3akoH  Kymona. TodeuHBI  AJIEKTPUYECKHI  3apsl.
Onektpuyeckoe moje. Hanpsok€HHOCTh dnekTpudeckoro moisa. [lpuHimmn cyneprno3unuu
ANEKTPUUECKUX MmoJiel. JIMHIN HaPsHKEHHOCTHU AJIEKTPUUYECKOTO TIOJIS.

Pabora cun oamekrpocratmyeckoro mosst. [lotenmman.  Pa3HOCTh  TOTEHIIMANIOB.
[TpoBOAHUKY W TUAJIEKTPUKHU B IJEKTPOCTATHUECKOM MoJjie. J(udaekTpudeckas mpoHUIIaeMOCTb.

OnexktpoéMkocTb. Konaencarop. DneKTpoEMKOCTh TIOCKOTO KOHJIEHCATOPa.

DHeprus 3apsHKEHHOTO KOHJIEHCaTopa.

TexHuueckne yCTpPOMCTBA M MPAKTHUECKOE NPHUMEHEHHUE: JJIEKTPOCKOI, DJIEKTPOMETD,
ANIEKTPOCTATHYUECKAs 3alllUTa, 3a3€MJICHHUE DJIEKTPOTPUOOPOB, KOHIACHCATOP, KOMHUPOBAIBHBIN
armapar, CTpyHHBIA IPUHTED.

Jlemoncmpayuu

YCeTpoCTBO M NPUHLMUIT  JIEHMCTBHS  DIIEKTPOMETpA.

B3anmopeiicTBre HaRIEeKTPU30BAHHBIX TEI.

ONeKTpuyeckoe  MOoJe€  3apsHKEHHBIX  Tell.

[IpoBogHMKH B  AJIEKTPOCTATUYECKOM  IIOJIE.

DJIEKTpOCTaTUYECKAas 3aluTa.

JIMDIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTH 3NEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCaTopa OT  IUIOLIAAH
IJJACTUH, PACCTOSIHUS MEXK1y HUMU U IU3JIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPAa.

Tema 2. Ilocmosanunstii 31ekmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNeKTpUYEeCKui TOK. YCIOBUS  CYLIECTBOBAHMS AIEKTPUYECKOT O TOKA.
Uctounuku Toka. Cuia Toka. [TocToaHHBIN TOK.

Hanpsixkenue. 3akon Oma a1 yyacTka LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YnenpHOE COIPOTHUBIICHUE BeEIIECTBA.
[TocnenoBarenbHOE, MapaiieIbHOE, CMENIAHHOE COSIMHEHUE TPOBOIHUKOB.
Pabora JIIEKTPUUYECKOTO TOKa. 3akoH Jxoyna—Jlenua. MomiHocTh

IEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAasl CUJIa U BHYTPEHHEE CONPOTHUBIEHUE UCTOYHMKA TOKA.3akoH OMa Juist
MOJIHOM (3aMKHYTOH) anekTpuueckoit rienu. KopoTkoe 3ambIkaHue.

OnexTpoHHas IPOBOAMMOCTD TBEPABIX METaJIJIOB. 3aBUCHMOCTh
COINPOTHBIIEHUS METAJIJIOB OT TeMIieparypbl. CBEpXIIPOBOIUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKH. CobcTBeHHas u IIPUMECHAs IIPOBOJIUMOCTh
MOJIyIpoBOAHUKOB. CBOMCTBa p—N-niepexonaa. [1oyynpoBoAHUKOBBIE TPUOOPHI.
OnexTpuuecKui TOK B  pacTBOpax U paciuiaBax AJIEKTPOJIUTOB.

3J'ICKTpOJ'II/ITI/ILICCKa${ JUuccoluanusi. 3HeKTpOJ'II/I3.



OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psa. MoiHus.
IIna3ma.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: aMIIepMETpP, BOJIBTMETD,
peocTar, MCTOYHMKM TOKa, D3JIEKTPOHAIpEBATElbHbIE MIPUOOPHI, 3AIEKTPOOCBETUTEIbHbBIE
npuOOpBI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIH IHOJ, TEPMHUCTOPBHI H (HOTOPE3HCTOPHI,
IIOJIYIIPOBOJHUKOBBIN INOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa M HAIIPSKEHUS.

3aBUCUMOCTb CONPOTUBIIEHUS LMJIMHAPUYECKUX [POBOJHUKOB OT JJIMHBI, IUIOLIAAU
IIOIIEPEYHOI0 CEYEHUS U MaTepuana.

CMeraHHOEe coeIMHEHNE TIPOBOJHUKOB.

[Ipsmoe  u3mepeHue JIEKTPOABHKYIIEH cunsl.  Kopotkoe 3aMbIKaHHE
raJbBaHUYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHHUS.

3aBUCUMOCTh  COMPOTHUBIIEHUS  METAJUZIOB  OT  TEMIIEpaTyphbl.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoil paspsag M NPOBOJAMMOCTH  BO3IyXa.

OHOCTOPOHHSS TPOBOMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3yuenne cMenaHHOTO COSTUHEHUST PE3UCTOPOB.

N3mepenue  SIeKTpOABMKYIIEH CHJIBI HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
COTIPOTHUBIICHUSI.

Hab6nronenue snexkrponmsa.

Me:knpeaMeTHbIe CBS3U

N3yuenne kxypca ¢usukm 06azoBoro ypoBHsS B 10 Kiacce OCYIIECTBISECTCS C YYETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBs3€il C KypcamMu MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaduu U TEXHOJOTHH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HM3YyYEHHEM METOJOB HAYYHOTO MO3HAHMUS:
SBJICHUE, Hay4dHbIH (akT, rumoTe3a, (u3nyeckas BeIUYMHA, 3aKOH, TEOpus, HaOIIOJCHHE,
AKCIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbI ypaBHEHUH, InHeiHas GyHKuMs, Tapaboia, runepooia,
ux rpaduKy U CBOMCTBA, TPUTOHOMETpUUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTaHT€HC,
OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO, BEKTOPHI M MX MPOEKIUH Ha OCH KOOPAMHAT,
CII0KEHHE BEKTOPOB.

buonocusn: mexannueckoe NBUKEHHE B )KMBOU mpupone, 1uddysus, 0cMOC, TEII000OMEH
KUBBIX OPraHU3MOB (BU[IbI TEILJIONEPEIaut, TEIJIOBOE PAaBHOBECHUE), DICKTPUUECKUE SBIICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKpPETHOE CTPOEHHE BEIIEeCTBA, CTPOCHHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAas Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, XKUIAKOCTEH M Ta30B, 3JIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs AUCCOLMALINS, TaIbBAHUKA.

TI'eozpaghus: B1aXHOCTh BO3yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonoeua: npeoOpa3oBaHue JBIKEHUI C HCIIOJIb30BAaHHMEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJILIUIMHUKHN, HCIOJb30BaHME 3aKOHA COXPAHEHUS HUMIIylbca B TeXHUKE (pakerTa,
BOJAOMET W Jpyrue), JBUTATelIb BHYTPEHHEIO CropaHus, mapoBas TypOWHA, OBITOBON
XOJIOIMJIBHUK, KOHJUIIMOHEDP, TEXHOJIOTUN TMOJy4YEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEp, DIEKTPOHArpEeBaTENIbHbIE  MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE PUOOPHI, FaJIbBAHUKA.



11 KJIACC

Pa3nes 4. DnekTpoaMHaAMHKa

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

[ToctostHHpIE MarHuThl. B3auMonelcTBUE TMOCTOSHHBIX MAarHUTOB. MAarHutHOE MOJIE.
Bexrop marauTHOM MHAYKIMK. [IpyHIUI Cyneprno3uuu MarHuTHBIX 1ojiei. JIMHUM MarHuTHOU
MHAYyKUuU. KapTuHa TMHUN MarHUTHOW MHAYKIMM TOJIS TOCTOSIHHBIX MAarHUTOB.

MarnuTtHO€E 10JIE IPOBOJHUKA ¢ TOKOM. KapThHa NMHMM MHAYKIUMM MarHUTHOIO IOJIA
JUIMHHOTO TIPSMOIO IIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOT'O IIPOBOJHUKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre MPOBOIHUKOB CTOKOM.

Cuna Amriepa, €€ MOy Ib U HallpaBJICHHUE.

Cuna Jlopenma, e€ MoOayidhr W HampaBlieHuWe. J[BuKeHUE 3apspDKeHHOW YacTHIBI B
OJIHOPOJIHOM MarHuTHOM ToJie. PaGoTa cubl JlopeHiia.

SIBneHue DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BekTOpa MAarHUTHOM HMHIYKLHH.
DNEeKTpOABMKYIIasl CUJIa UHAYKIMHU. 3aKOH IEKTpOMarHuTHOW uuaykuuu dapanes.

BuxpeBoe anexkrpuyeckoe mose. ODIEKTPOABMKYILAas CUJa HWHAYKIUMU B IPOBOJHHKE,
JBHKYILIEMCS IOCTYNATENBHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMH. DJIEKTPOIBIKYIAs CHUila CAMOUHIYKIIUH.

OHeprusi MarHuTHOTO TIOJ KATYHIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE€ NPUMEHEHHWE: TIOCTOSHHBIE MAarHUTHI,
ANIEKTPOMArHMTHI, JIEKTPOABUraTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS NI€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHHE DJJIGKTPOHHOTO Ty4Ka MAarHUTHBIM mojieM. JIuHuu

WHIYKITMA MarHUTHOTO TTOJIS.

B3aumonelictBue 1ByX MpPOBOJHUKOB ¢ TOKOM. Cuiia

Awmrmepa.

HevictBue cunbl JIopeHIla Ha MOHBI AJIEKTPOJIUTA. SIBICHUE

ANIEKTPOMArHUTHOW MHTYKITUH.

[IpaBuio Jlenua.

3aBUCUMOCTD 3JEKTPOJBIKYILEH CUJIbl MHAYKLIHMH OT CKOPOCTH MU3MEHEHHMSIMarHUTHOTO
MOTOKA.

SIBneHure caMOMHTYKIIHH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomul

N3ydyeHre MarHUTHOTO MOJISI KATYIIKH C TOKOM.

UccnenoBanue neicTBUS MOCTOSHHOTO MarHWTa Ha paMKy ¢ TOkoM.VccrienoBanue siBieHus

3IEKTPOMArHUTHOW MHIYKIUH.

Pazgen 5. Kosied0anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHunHle KoJ1e0anus
KonebarenpHast cucrema. CBOOOIHBIE MexaHHYeckue Kolebanus. [‘apMoHHUYeckue
konebanus. Ilepwon, dwacrota, ammmtyga U (asa konebanuil. [IpyXUHHBII MasTHUK.
Matematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX Kojebanuil. [IpeBpamieHue sHepruu
MIPU TaPMOHUYECKUX KOJICOaHUSX.
Konebarenpuplif kOoHTYyp. CBOOOJHBIE AIIEKTPOMATHUTHBIC KOJIEOAHHSI B HUICATHHOM
KoJebaTeIbHOM KOHType. AHaJOTHs MEXAY MEXaHWYeCKUMHU U DJIEKTPOMArHUTHBIMH
konebanusamu. Popmyna TomcoHa. 3aKOH COXpaHEHHsI PHEPTUU B HICAUIHHOM KOJIEOATEIbHOM



KOHTYpE.

[IpencraBnenue o 3aTyxaromUX KojeOaHHUsIX. BhIHYy)KIEHHbIE MEXaHUYECKUE KOJICOaHUs.
Pe3onanc. BeiHy>XI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CHHYCOUAAIBHBIN NIEPEMEHHBIN TOK. MOIITHOCTh MEPEMEHHOTO TOKA.
AMIITMTYIHOE U JEHCTBYIOLIEE 3HAYEHHUE CHJIBI TOKA M HAIIPSKCHUS.

Tpaunchopmarop. IlpousBoacTBo, mepenada M MOTPEOICHHE AIICKTPUUICCKOW SHEPTHUU.
DKOJIOTUYECKME PUCKU IPU HPOU3BOACTBE 3JEKTpodHepruu. KynbTypa HCIOJIB30BaHUS
AJIEKTPOIHEPIUH B IOBCEIHEBHOM KU3HH.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, JIMHUU NIEKTPOoIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMmeTpoB KosieOaTeNbHOM CUCTEMBI (TPYKUHHBIH WJH
MaTeMaTH4YECKUI MasiTHUK).

Habmronenue 3aryxatonux kosiebanuii. MccnenoBanre cBOMCTB BBIHYX/IEHHBIX KOJIeOaHUI.

HaGnronenue pezonanca.

CBOOOTHBIE ANIEKTPOMArHUTHBIE KOJICOaHMUS.

OcmwnorpaMmsl — (3aBUCUMOCTH  CHJIBI  TOKa U HANpsOKEHUsT OT BpPEMEHH)  JUIs
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3zonanc mpu mocienoBaTebHOM COCMUHEHWH PE3UCTOPa, KAaTYNIKH HHIYKTUBHOCTH
KOHJIEHCaTOopa.

Mojienb JIMHUM AIIEKTpOoNepeaayH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEpUOJIa MaJIbIX KOJIEOAHUH Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne NEpeMEHHOro TOKAa B ILENHM U3  MOCJIEIOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYyIIKK U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60JIHb

MexaHuueckue BOJIHBL, ycaoBHs pacnpocTpaHenus. Ilepuon. CkopocTs pacpocTpaHeHus
u januHa BousiHblL. llomepeuHble W mpojoibHbIE BOJHBL MHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJIHBL. YCJIOBHSI M3JIY4YEHHS 3JIEKTPOMATrHUTHBIX BOJH. B3aumuas
opueHtauuss BekTopoB E, B, V B snexkrpomarHutHON BojHe. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpaX€HHE, IMpelloMIIeHue, Moispusanus, Aaudpakuus, wunrepdpepenuus. CKopocTh
3IIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMArHUTHBIX BOJIH. [IpuMeHeHue 31eKTpOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHuMnBl  paguocBsi3M W TeleBUACHMs. Paguonokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPe/IbI.

TexHnueckre ycTpoWcTBa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBasl JMAarHOCTHUKA B TEXHUKE W MEIULIMHE, pajap, PaAUONpUEMHHUK, TEIEBU30D,
anTenHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHHE TIONIEPEUHBIX U MPOA0IBHBIX BOJH. Kosebumomeecs: Teno

KaK MCTOYHUK 3BYKa.

HabGmionenne oTpaxkeHUS M TPETOMIICHUS MeXaHW4YecKuX BOJIH. HaOmronenue

uHTepPepeHIuu 1 TUPPAKIIIN MEXaHUYECKUX BOTH.3BYKOBOM PE30HAHC.

HabGmioienne CBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYAOH M 9acTOTOU



KOJICOaHUIA.

UccnenoBanue CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTpaXEHHUE, IMpeIoMIICHUE,
MOJISIpU3ausi, AUPpakius, “HTepPEPeHIHUs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonrHeitHOE pacpoCTpaHEHUE CBETA B OJTHOPOIHOM Cpelie.
JIyud cBera. ToueyHbIil HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. IlocTpoeHHME W300paKeHWIl B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHbl IpeNOMIIEHUsT cBeTa. AOCONIOTHBIM  IIOKa3aTesb
npenomiienus. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHBIM yrojl MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cseta. CioxHbIi cocTaB 0esoro ceera. LIBer.

Coluparoriiue U paccewBarolie JUH3bI. ToHKass nnH3a. OKYyCHOE paccTOsTHUE U
onTHYEcKasi cuia TOHKOU JuH3bL. [locTpoenne n3o0pakeHU B COOMPAIONIUX U PACCEHBAOIINX
nuH3ax. PopMyna TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BomnoBas omntuka. WaTepdepennus cBera. KorepeHTHbIE HWCTOYHHKH. Y CIOBUSA
HaOIOACHUST MAKCHMYMOB M MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(DAa3HBIX
KOTE€PEHTHBIX UICTOYHUKOB.

Hudpakuust cBera. Judpakuumonnas pemérka. YciaoBue HaOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB TpH MaJeHUH MOHOXPOMATHUECKOT0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tongpuzanus certa.

Texnuyeckne yCTpoWCTBa W MpaKTHUYECKOE NpPHUMEHEHHWE: OYKH, Jyma, ¢oToarnmapar,
MPOEKIIMOHHBIN arnapar, MUKPOCKOTI, TEJIECKOIl, BOJIOKOHHASIONTUKA, AUPPAKIIMOHHAS PEeLIETKa,
TIOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeliHOe pacrnpocTpaHeHue, OTpaXXeHHEe U MpeIoMIICHHE CBeTa.
OnTrueckue npuOOpHI.

[TonHoe BHyTpeHHee oTpaxkeHue. Mojenb cBeToBoja. MccnenoBanue

CBOWCTB N300PKECHHH B JIMH3aX.

Monpenu MHUKPOCKOTIA, TeJecKoIa.

HaGnrogenne  mHTepdepeHIMM  CBeETa.

Ha6nronenue nudpakiuu cera.

Hab6monenue nucnepcun cBera. [lomydenue

CIEKTpPa C TIOMOIIBIO PU3MBI.

[lonyuenue cnekTpa ¢ mnomoiplo audpakiuoHHOW pemérku. HaOmonenue

MOJISIPU3ALIUY CBETA.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

I/ISMepeHI/Ie MoKasarejist IMPEJIOMJICHUA  CTCKIIA. HccnenoBaHue
CBOMCTB H306pa)KeHHﬁ B J'II/IHSaX.Ha6J'II-O,I[eHI/Ie AUCTICPCUHU CBCTA.

Paznen 6. OCHOBBI clieMAJIbHOI TEOPUH OTHOCHTEIbHOCTH
I'panunpl IPUMEHMMOCTH KJIACCUYECKOM MexaHWku. IlocTynaTel cnenuanbHOM TEOopuu
OTHOCHUTEIIBHOCTU: HWHBAPUAHTHOCTL MOJYJIS  CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLUII
OTHOCHUTEIbHOCTH DWHILITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEUIEHNE BPEMEHHU U COKPAILIEHUE JUINHBI.
OHEeprus U UMILYJIbC PENATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € SJHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOMN YaCTHULIbl. DHEPrus MOKOSI.



Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmol K6aHM OGO ONMUKU

®otonbl. @opmyna [Inanka cBa3u sHeprun HOTOHA C €0 YACTOTON. DHEPTHSI M UMITYJIbC
¢doToHa.

OtkpbiTue u wuccinepoBanue (orodapdekra. OmnbiTel A. I. CroneroBa. 3aKoHbI
dororddekra. Ypasuenue DitHmeitHa aus potosddexra. «Kpacuas rpanuma» dpororddexra.

Hasnenue cBera. Omnwitel [I. H. JleGenera.

XHUMHUYECKOE IECTBUE CBETA.

Texnnueckue YCTpOWCTBA H [IPAKTUYECKOE IMPUMEHEHUE:! ($OTORIIEMEHT,
(dboTonaTuuK, coiHeUHas 0aTapes, CBETOAUO.

Jlemoncmpayuu

®oT0o3PPeKT Ha YCTaHOBKE C I[IMHKOBOM IUIACTHHOM.

UccnenoBanue 3akoHOB BHENIHETO PoTodddekTa.

Ceeroauo.

ConneuHnas OaTapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactuil. [lnanerapnas
Mozens aroma. [loctynarsl bopa. M3nydyenue u nornomnieHne pOTOHOB MpHU MEPEXo/ie aTroma ¢
OJIHOTO YpPOBHSI HSHEpPruM Ha JApyrod. Buasl cnexkrtpoB. CnekTp ypOBHEW HHEPrHHM aToma
BOJIOPO/JIA.

BonnHoBsie cBolicTBa yacTull. Bosuel ne bpoiins. KopryckynsipHO-BOJHOBOM Ayanu3m.

CrioHTaHHOE U BBIHYX/IEHHOE U3ITy4eHHE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHE: CIEKTPAJIbHBIA aHalu3
(cexTpockom), J1a3zep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monenb OnbITa Pezepdopna.
Omnpenenenre IIMHBI BOJIHBI Jia3epa.

HaGnronenue nuHeyaThIx CeKTpoB u3nydeHus.JIazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hab6nronenue nmuHe9aToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JI0OKa3bIBAIOIME  CIOXKHOCTb  CTPOCHMS  sapa. OTtkpsITHE
panuoakTuBHOCTU. OnbITl Pe3epdopaa no onpeneneHuio cocTaBa paaloakKTUBHOTO U3Iy4YEHUs.
CaoiicTBa anbda-, Oeta-, raMma-u3nydeHus. BiausHue paguoakTUBHOCTH Ha )KUBbIE OPraHU3MBI.

OtkpbiTHEe npoTOoHa M HedTpoHa. HykinonHas monens sapa ['eifsenOepra— lBaHeHKo.
3apsn sapa. MaccoBoe uucio siapa. M30tomnsl.

Anba-pacnian. DneKTpOHHBIH U MO3UTPOHHBIN Oera-pacnan. ['amma- m3mydeHue. 3akoH
PagoOaKTUBHOIO pacnana.

DHeprus CBsi3u HYKJIOHOB B saape. SaepHsie cuibl. Jledekt macchl sapa. SAnepHble

peakuuu. JleneHue U CUHTES sep.

Snepusiii  peaktop. TepmosinepHblii cuHTe3. IlpoOremMbl M MEPCHEKTUBBI  SIEPHON
SHEPreTUKU. JKOJIOTMUYECKHUE aCIIEKTHI SIIEPHON SJHEPTETUKH.

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Metoapl HaOMIOAEHUS W PErHCTPALUMU  dJIEMEHTAapHBIX dYacTull. DyHIameHTanbHbIe

B3auMOIeHCTBU. EMuHCTBO (u3nyeckoi kapTHHbI Mupa. TexHHYeckue YCTpoWcTBa M

IIPAaKTUYECKOE NPUMEHEHHE: N03UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHast 6oMoa.



Jlemoncmpayuu

CYETYNK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHeie pabomsl
HccnenoBanue TpekoB 4yacTHIl (110 TOTOBBIM (pOoTOrpadusim).

Pa3nen 8. DjieMeHTHI ACTPOHOMUM M ACTPOPU3UKH

Dranbl pa3BUTHs acTpoHOMUH. [IpUKiiaiHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUEACTPOHOMHUH.

Bun 3Bé3aH0T0 HeOa. Co3Be3nus, sipKue 3BE31bl, IUIAHETHI, UX BUIUMOE JIBUKCHHE.

ConneuHas cucreMa.

Connue. ConnHeuHass akTuBHOCTb. Mcrounuk sHeprum CosHua u 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTePUCTUKHU. JlmarpaMMma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY. 3BE3JIBI
TJIaBHOM TOCTEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE37 TJABHOU
rmocjenoBaTebHOCTH. BHyTpenHee crtpoenue 3BE3N. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOKACHUH ¥ 3BoJtoIHK COJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3]T.

Muneunsiii [1yTe — Hama I"anaktuka. [lonoxxenue u nemwxenne Connina Bl amaktuke. Tumbl
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbBIE IBIPHI B SApaX rajJakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa60ma. Pazberanue ramakTuk.
Teopust bosbiroro B3psiBa. PenmukTOBOE H3TydEHHE.

Macmrabnas ~ cTpyktypa  Bcenmennoid.  MerarajgakTuka.

Hepeménnbie mpo6ieMbl aCTpPOHOMUM.

Yyenuueckue nabnrooenus

HaGnronenust HEBOOPYKEHHBIM TJ1a30M C MCIOJb30BaHUEM KOMITBIOTEPHBIX MPHUIOKEHUN
JUTsI OTIPEACIICHUSI TTOJI0KEHUS HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IMSI
CeBepHOTO MOIyIIapus U IPKUE 3BE3IBI.

Hab6mronenus B Teneckon Jlyasl, maner, Mieunoro [lyru.

O06o0maronee NoBTOpeHne

Ponp ¢u3ukM W acTpoHOMHHM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOH, COLMAIBLHON W
ATUYECKON cdepax IesATEeIbHOCTH 4YeJIOBEKa, POJIb W MECTO (U3MKH M acCTPOHOMHUH B
COBPEMEHHOW HaydyHOW KapTUHE MHUpa, pPOJb (Qu3nUeckod Teopud B (HOPMHUPOBAHHH
MpEeACTABICHUH 0 GU3UYECKON KapTHHE MUPa, MECTO (PU3MUECKON KapTUHBI MHUpa B O0IIEM PsTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NMPEJICTABICHUN O TIPUPO/IC.

Me:knpeaMeTHbIe CBSI3U

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkiacce OCYIIECTBISETCS € Yy4€TOM
COJIEp’KaTeNbHBIX MEXKIIPEJAMETHBIX CBsI3€l C KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemuuvle nouwsamusi, CBS3aHHbIE C W3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUE, HAy4HbIH (akT, rumote3a, ¢Guznyeckas BEIUYHMHA, 3aKOH, TEOpHUs, HaOIIOJICHUE,
SKCIIEPUMEHT, MOJEIIUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIMH: CHUHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPbHI U HUX
MPOEKIIMM HAa OCH KOOPJIHMHAT, CIOKEHHWE BEKTOPOB, MPOW3BOJHBIC JIEMEHTAPHBIX (YHKIIUH,
MPU3HAKU [T0I00US TPEYTOTBHUKOB, OTIpeAeTIeHHE TIIOIaAN II0CKUX GUTyp U 00bEMa TeT.

buonocusn: snekrpudeckue sBIEHUS B JKUBOM MpHpoAE, KolieOaTenbHbIE ABMKCHUS B
KUBOW TMPUPOJE, ONTUYECKUE SIBJIEHUS B KUBOM MpHUPOJE, NEHCTBHE paguallid Ha >KHUBBIC
OpraHU3MBbI.

Xumusi: CTpOEHHME aTOMOB M MOJIEKYJ, KpUCTaJUIMYeCKash CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUsl KPUCTAIITMYECKON PEMIETKH, CIEKTPaIbHBIN aHaIu3.



T'eocpaghus: MarHUTHBIE TONMIOCa 3€MJIH, 3aJIeKW MArHUTHBIX Py, GOTOCHEMKA 3eMHOMN
IIOBEPXHOCTH, IIPEJICKA3aHUE 3EMIIETPSICEHUH.

Texnonozus: TMHUM DJIEKTPOIIEpEnad, TEHEPATOp INEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIb,
WHIYKLIMOHHAs IIeub, pajap, paAUMONpUEMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
IIPOEKIIMOHHBIN ammnapar, BOJIOKOHHAs ONITUKA, COJTHEUHas Oarapest.

IIJTAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA INPOT'PAMMOBI o
®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne ydeOHoro mpenmera «®dusuka» Ha ypoBHE CpenHEro oOIiero oopasoBaHHs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEUUTh  JOCTIDKEHHME  CIEAYIOIHUX  JTUYHOCTHBIX,
METanpeIMETHBIX U IPEIMETHBIX 00pa30BaTEIBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS yueOHOoro mpeamera «®dusmka» IOIKHBI OTpaXkaTb
TOTOBHOCTh M CHOCOOHOCTH OOY4alONIMXCsS PYKOBOJCTBOBATHCS C(POPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPHEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM I[IEHHOCTSIM  pOCCHiickoro oOriecTsa,
pacivpeHne *XH3HEHHOIO OTbITa U OMbITa AESITEIbHOCTH B IPOIECCE pealn3alid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHON NESATENIbHOCTH, B TOM YMCIIE B YACTH:

1) rpaxnaanckoro BoCHHTAHHS:

chOPMHPOBAHHOCTS ~ TPAKIAHCKOH  TO3MIMM  OOyJalomlerocss Kak AaKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO 06IIeCTBa;

NPUHATHE  TPAAMIMOHHBIX 00IIIeYeN0oBEYECKHX T'YMaHHCTHYECKHX u
JIeMOKDATHIECKUX [IEHHOCTEHf;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIHHOCTh B HHTEPECaX TPakJaHCKOTO OOIIECTBa,
Y4acTBOBATH B CAMOYTIPABIIEHUH B 06Pa30BATEILHON OPraHU3aIIN;

YMeHHE B3aHMOJIEHCTBOBATh C COLMAIBHBIMH HMHCTHTYTAMH B COOTBETCTBUH C HX
DYHKIMAMHU ¥ Ha3HAYEHHEM;

T'OTOBHOCTB K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ JACATCIIBHOCTH,
2) MNATPUOTHIECCKOI0 BOCIIUTAHUSA:

chOpMUPOBAHHOCTh poccuiickoi rpaXKIaHCKOM UICHTUYHOCTH,
MaTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHHE K roCy/IapCTBEHHBIM CUMBOJIaM,  JOCTHXCHHSIM

pOCCHICKMX YUEHBIX B 001acTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'O BOCIIMTAHUSA:
C(bOpMI/IpOBaHHOCTB HpPaBCTBCHHOI'O CO3HAHHA, OSTHYCCKOI'O IIOBCACHUI, CIIOCOOHOCTD
OLCHUBATH CUTYyallUIO U NPUHUMATH OCO3HAHHBIC PCIICHU,
OpPUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHLIC HOPMBI MW INEHHOCTH, B TOM YHCIC B
ACATCIBHOCTH yqéHoro;
OCO3HAaHUC JIMYHOTO BKJIaAa B IIOCTPOCHUC YCTOﬁqHBOFO 6y1[y1uer0;

4) scTeTHYecKoro BOCHHUTAHMS:
ACTETHUYECKOE OTHONICHHE K MHUpY, BKIIOUAs CTETHKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
dusmueckoit Hayke;



5) TpynoBoro BocnuTanus:

WHTEpPEC K pa3Iu4HbIM cdepaM MNpoPecCHOHATLHON AEATeTbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3UKOH U TEXHWKOHW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymylien
npodeccruu u peaan30BhIBATh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOPa30BaHHUIO B 00JACTH (PH3MKK Ha
MPOTSKEHUU BCEH KU3HU;

6) 7K0J0rHYECcKOro BOCIIHTAHNS:

c(OpPMHUPOBAHHOCTH 9KOJIOTMYECKOMI KyJIbTYpbl,  OCO3HaHHE  TIJI00AJIBLHOIO
XapakTepa dKOJIOIMYECKHX NPo0IeM;

IJJAHUPOBAHUE M OCYILECTBICHHE JEHCTBHM B OKpPY)KAOLIEH Cpelle Ha OCHOBE 3HAHUSA
LeJIeN YCTOWYMBOTO Pa3BUTHS YEJIIOBEUECTBA;

paciiupeHue  OMbITa  JIEATEIbHOCTH  SKOJIOTHYECKOU HaIpPaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTb ~ MHUPOBO33PEHUS,, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUS PU3NUECKON HAYKH;

OCO3HAaHHE IIEHHOCTH HAyYHOU JeATeIbHOCTH, TOTOBHOCTh B MpOLECCe U3YYeHUs (PU3UKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEOBATENbCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIE YHHMBepcajibHble Yy4deOHble jAeiicTBusi ba3oBbie
JOoruyeckKue JeicTBusa:

CaMOCTOSTEIEHO dbopmMyIpoBaTh n aKTyaJIu3upOBaThH npoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENeNATh LENN NEeATeTLHOCTH, 3a]aBaTh MapaMeTPbl U KPUTEPUH UXJIOCTHKEHUS;

BBISBIIATH 3aKOHOMEPHOCTH U TPOTHBOPEUUS B paccMaTpHUBAEMbIX
(DUBUYECKUX SBICHUSX;

paspabaTeiBaTh IUTaH  peHICHHS MpoOseMbl ¢ yd4éTOM  aHajdu3a  MMEIONIUXCS
MaTepuaIbHbIX 1 HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JICATEIBHOCTH, OIICHMBATh COOTBETCTBHE PE3YyIbTATOB ILIEIISM,
OIICHUBATh PUCKH MOCIEACTBUN IEATEILHOCTH;

KOOPJAMHHPOBATH U BBINOJHATH paboTty B YCIOBUSX peanbHOTO,
BHUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEaTHBHOE MBIIIICHUE TIPH PEIICHUH )KM3HECHHBIX MTPOOJIeM.

Ba3oBble ucciienoBaTebCKHe JelicTBUA.

BIIQZIETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU MOHATHSAMH M METOJaMH (PU3NYECKOU
HaAYKH;

BIIQZIETh HaBBIKAMU y4EOHO-UCCIIEOBATENbCKON M MPOEKTHOU JESITeNbHOCTH B O0JIaCTH
(bu3HUKHN, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB pellIeHUs 3a7a4
(bU3MYECKOTO COJIep>KaHusl, TPUMEHEHHUIO Pa3IMYHBIXMETOI0B MMO3HAHUS;

BJIaJIETh BUJAMHU JIEATEIBHOCTH IO TOJYYEHUI0O HOBOTO 3HAHUSA, €r0 HHTEpIpETalUH,
MpeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3UYHBIX YUYEOHBIX CHUTYallUsX, B TOM 4YHUCIE MPHU
CO3JaHUH YYEOHBIX TPOEKTOB B 00IACTH (DU3HKH;

BBISBJISITH [IPUYUMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJU3MpOBATh 3a/ayy, BBIJBUTATh
TUINIOTE3y €€ pEIICHUs, HAaXOJUTh apryMEHThl Ui JI0Ka3aTelIbCTBA CBOMX YTBEPXKJICHU,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aQHAIM3UPOBATh TMOJYYEHHBIE B XOJE€ PpELICHHS 3aJa4d pe3yJbTaTbl, KPUTUUYECKU



OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATENbHOM JAEATEIBHOCTH, B
TOM YHCJIe TIPH U3Y4EHHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yYMETh NIEPEHOCUTH 3HAHUA N0 (PU3MKE B IPAKTUYECKYIO 00JIACTHKU3HECATEIIbHOCTH;

yYMETh HMHTETPUPOBATH 3HAHMS M3 PAa3HBIX NPEIMETHBIX OO0JIACTEH; BBIIBUTATH HOBBIC

UJeu, Mpeagaratb OpUrMHaibHbIE MOAXO/bl U PELICHMS]; CTABUTh MPOOJIIEMbl U 3aJauu,

JIOTTYCKAIOUIUE aJIbTEPHATUBHbIE PEIICHMUSL.

Pa6ora ¢ nundgopmaumeii:

BJIAJIETh HABBIKAMH IOJTydeHHUS MHPOpPMAUN (GU3NIECKOTO COJIEPKAHHUS M3 MCTOUYHHKOB
pa3HbIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IOWCK, aHalu3, CHCTEMAaTU3aldi0 U
MHTEpIpeTaio HHHOPMALMH Pa3IMYHbIX BUIOB U (OPM IPEICTABICHNUS;

OIIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

HCIOJIb30BAaTh CpeicTBa HWH(GOPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX M OpPraHM3allMOHHBIX 337ad C COOJIOJCHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKU O€30M1aCHOCTH, TUTHEHBI, pecypcocOepeKeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€30MacHOCTH;

co3JaBaThb TEKCThl (DU3MUECKOTO COJEpKaHUs B pa3IMUHBIX (dopMarax ¢ ydérom
Ha3HayeHus HHpopManMM ¥ 1LEJIeBOM ayaUTOpHH, BbIOMpas ONTHUMalbHYIO (GopMy
MIpe/ICTaBICHUS U BU3YyaTU3aLlUU.

KoMMyHMKaTUBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:
OCYILIECTBIISTH OOLIEHHE Ha ypoKaxX (PU3MKU U BO BHE-YPOUHOM AESATEIbHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOH(MIUKTHBIX CUTYallul U CMSTYaTh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOIO TOYKY 3pPEHHUSI C MCIOJIb30BAaHHEM S3BIKOBBIX
CpPEICTB;

MMOHUMATbh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYATbHON PabOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIN ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)JI0T0 4ieHa KOJUIEKTHBA;

MPUHUMATh 1I€JIW COBMECTHOW JIeATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH
NeUCcTBUS MO €€ JOCTHIKEHHMIO: COCTaBIIATh IUIAH JACWCTBUI, pacHpelesiaTh poJid C YYETOM
MHEHUI y4aCTHUKOB, 00CYXJIaTh Pe3yJIbTaThl COBMECTHOMN PabOTHI;

OIICHUBATh KAY€CTBO CBOET0 BKJIaJa M KaXKJOTO YYaCTHHKA KOMaHIbl B OOIIMI pe3ylnbTar
0 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE NPOEKTHI, OICHUBATh WICH C MO3ULIWK HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPATETMYECKOE TMOBEACHHWE B PA3IUYHBIX CHUTYalHsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaKEHHE, ObITH HHUIIMATUBHBIM.

PerynisiTuBHble  yHUBepcajibHble  y4eOHble  JeHCTBHUSA
Camoopranm3anus:

CaMOCTOSITENIBHO OCYILECTBIIATh MO3HABATENIBHYIO JESITENbHOCTh B 00OJacTu (DU3UKH U
ACTPOHOMUH, BBISBIISITH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 33a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHUSI PACUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TPAKTHUYECKOH paboThl ¢ YU4€TOM UMEIOMIMXCS PECYpcoB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEANIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYAIIUSIM;

pacmupsATh paMKd y4eOHOro TMpeaMeTa Ha OCHOBE IJIMYHBIX MPEANOYTEHH; enarh



OCO3HAHHBII BBIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 32 pEIIEeHHE; OIICHUBAThH

pUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHHWIO U TIPOSIBICHUIO JSpyaunuu B oOnactu  (pusmkwy,
IIOCTOSIHHO TMOBBIIIATh CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJIb, 3MOII]/IOH2U'II>HLII7[ HHTEJIJICKT:
AaBaTb OLCHKY HOBBIM CUTyallMsAM, BHOCHUTb KOPPCKTHBBI B ACATCIIBHOCTH, OLICHHWBATDL
COOTBCTCTBUC PEIYJILTATOB LCJISAM;
BJI1aJ€Th HaBBIKAMU IMO3HaBaTCIIFHOM pe(l)JIGKCI/II/I KaK O0CO3HaHUA COBCPIIACMBIX HeﬁCTBHﬁ
W MBICJIMTCJIBHBIX MPOICCCOB, UX PE3YIILTATOB HOCHOBaHI/Iﬁ;

WCTIONB30BATh MPUEMBI PEIIEKCUH ISl OLIEHKU CHTYaIluH, BBIOOpa BEPHOTOPEIICHHUS;

YMETh OLIEHMBATh PUCKHA M CBOEBPEMEHHO NMPUHHUMATh PEHICHHS 0 WXCHUKCHUIO;

MPUHUMATh  MOTHBBI W apPryMEHTBl  JIPYrUX T[PU  aHAIW3€  PEe3yJIbTaTOB
NeSATeIbHOCTH;

MPUHUMATh ceOs1, TOHNMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh  MOTHBBI W apPryMEHTBl  JIPYIMX TPH aHaIW3e  Pe3yIbTaToB
NeSTebHOCTH;

MPHU3HABATH CBOE MPABO ¥ MPABO IPYTUX HA OMINOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS TPOTPAMMBI MO (H3UKE
JUIsl  YpOBHS  cpeaHero oOmero oOpa3oBaHus y OOydYalOMIMXCS COBEPIICHCTBYETCS
SMOIMOHAIBHBIN UHTEJUIEKT, MPEANOoIaralouic opMupoOBaHHOCTb:

CaMOCO3HAaHU$, BKIIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIIBLHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS Pa3BUTHUsI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ceOe€;

caMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCA K SMOIMOHAIHHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTb, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTM)KEHHMIO LENH M YCIEeXy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JACHCTBOBATH UCXOS U3 CBOMX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHHMMATh SMOIMOHAIBHOE COCTOSIHHE JAPYrUX,
YUUTBHIBATh €r0 MPU OCYILIECTBICHUH OOIICHHUS, CHOCOOHOCTh K COUYYBCTBHIO M CONEPEKUBAHUIO;

COILIMANIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBHICTPAUBATH OTHOILIEHUS C APYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peiiaTh KOHGIUKTHI.

INPEJMETHBIE PE3YJIbTATbI

K xonny obyuenus B 10 kJacce npeaMeTHble pe3yiabTaThl HA 0a30BOM YpPOBHE JOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTH Y OOyUarOIIUXCA YMEHHM:

JIEMOHCTPUPOBATh Ha NpUMEpax posib U MecTo (PU3MKU B (POPMUPOBAHMM COBPEMEHHOU
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTHM COBPEMEHHOW TEXHMKHM M TEXHOJIOTUH, B NMPaKTHYECKOU
JESITEILHOCTH JIIOJIEH;

YUUTHIBATh TPAHMIIBI TNPUMEHEHUS H3YYEHHBIX (PU3MUECKHX MOjeNel: MarepuanbHas
TOYKA, WHEpLHUAJIbHAs CHUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TEJO, WICATbHBIN Ta3, MOJAEIH
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPHABIX TEJ, TOYEUHBIM DJIEKTPUYECKUN 3aps] MPU PELIECHUU
bu3nyeckux 3aaay;



pacrio3HaBaTh (pusnyeckue sBICHUSA (TPOLECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXAaHUKH, MOJIEKYJISIPHO-KMHETUUECKON TEOPUM CTPOECHMSI BEIIECTBA U 3JIEKTPOJUHAMMKH:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEHHOE ABW)KEHHE, CBOOOJIHOE MAaJeHHUE TEll,
JIBUKCHHE 110 OKPYXHOCTH, WHEpIUs, B3auMmojeicTBue ten, nupdy3us, OpOyHOBCKOE
NBUKEHHE, CTPOEHHUE JKUIKOCTEW U TBEPHABIX Tel, U3MEHEHHEe oObEMa Tel MpU HArpeBaHUU
(oxJytaXkIeHUH ), TEIUIOBOE paBHOBECHE, UCIIApEHME, KOHJIEHCAllMs, TUIaBJIEHUE, KPUCTaUIU3allus,
KUIIEHUE, BJIAYXHOCTh BO3JlyXa, MOBBILICHUE JABJICHUS Ta3a IpPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBsA3b MEXJy IapaMeTpaMd COCTOSHUSI Ta3a B M30Ipolieccax, AJIEKTpU3alus Tel,
B3aUMOJICICTBHUE 3apsJI0B;

ONMCHIBaTh MEXAaHUYECKOE JIBW)KEHUE, MCNOJb3ysd (PU3MUECKUE BEIMYMHBI: KOOpAUHATA,
MyTh, MEpPEMEIIECHNUE, CKOPOCTh, YCKOPEHHE, Macca Telja, Cuia, UMITYJIbC Tela, KMHETHYecKas
SHEprus, NOTEHLUMANbHAs JHEPIHs, MeXaHuueckas paldoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMHMCAHWU TPAaBUIBHO TPAKTOBaTh (DU3MUECKUNM CMBICA HCHOJB3YEMBIX BEIMYMH, HX
0003Ha4YEeHMsI U €AMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3HUECKYIO BEIIUUUHY
C IPYTUMH BETUYMHAMU;

OTMCHIBATh H3YyYEHHbIE TEIJIOBbIE CBOWCTBA TEJI M TEIJIOBbIE SBIEHUS, HUCIOJIb3Ys
¢usznueckue BENUYMHBI: [aBJI€HHE Tra3a, TEMIEeparypa, CpeaHss KHHEeTHYecKas »>SHeprus
Xa0TUYECKOTO JIBUYKEHUS MOJIEKYJ, CpeJHEKBaJApaTU4yHasi CKOPOCTb MOJIEKYJ, KOJIHMYECTBO
TEIUIOThI, BHYTPEHHsISI AHEprusi, paboTa rasza, K03(PQUIMEHT MOJE3HOTo NEHCTBHUS TEIIOBOTO
JIBUTATENS; IPU ONMUCAHUH MPAaBUIILHO TPAKTOBATh PU3NYECKUI CMBICT UCTIOIb3YyEMbIX BETNYHH,
uX 0003HaueHUsT M eIUHUIBI, HAXOJAUTh (OPMYIbI, CBS3BIBAIOUINE JIAHHYIO (PU3HMUECKYIO
BEJIMYMHY C APYTUMU BEIHUNHAM;

OTHCHIBATh M3yYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SIBICHUS
(mpo1iecchl), UCTONB3YS (PU3NYECKUE BEIUYUHBI: AIIEKTPUUECKUM 3apsll, JIEKTPUUYECKOEe IoJIe,
HampspKEHHOCTHh  TOJISA, TOTEHIMANl, Pa3HOCTh TMOTEHIHMAIOB; IpPHU ONHUCAHUU MPABUIBHO
TpakTOBaTh (U3NYECKUN CMBICI HCMHOJIb3YEMbIX BEIWYMH, MX OOO3HAYCHHs M €AWHUIIBI;
yKa3bIBaTh (hOPMYIIbI, CBS3BIBAIOLINE IaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEIHMUYNHAMU;

aHAIM3UPOBATh (U3UYECKUE MPOILECCHl U SIBICHUS, UCHOJb3YysS (PU3NYECKHE 3aKOHBI U
NPUHIUIIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonsl HploTOHA, 3aKOH cOXpaHEHHs
MEXaHUYECKOM 3HEPTruu, 3aKOH COXPAaHEHUS UMIYJIbCa, MPUHILIMIT CYNEPIO3UINN CUJI, IPUHIIUIT
paBHOMpPABUS WHEPLHAIBHBIX CUCTEM OTCUETa, MOJIEKYIISIPHO-KHUHETHYECKYIO0 TEOPUIO CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CpPEAHEW KUHETUYECKOM HSHEPruM TEIIOBOTO JBUIKCHHUS
MOJIEKYJT C aOCOJIFOTHOM TeMIlepaTypoi, MepBbli 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPaHEHUs
ANIEKTpUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BHIPAKEHUE U YCIIOBUS (TpaHMIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPUHIUIIBI IEHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPONCTB;
pa3nauyaTth yCIOBHS X O€30MaCHOTO MCIIOIb30BAHUS B IIOBCETHEBHOM KU3HU;

BBITIONIHATh IKCHEPUMEHTHI MO HCCIEIOBAaHUIO (U3UYECKUX SBICHUNH M TMPOIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX U KOCBEHHBIX HM3MEPEeHMi, Tpu dSTOM  (HOpPMyIUPOBATH
npobiemy/3agayy W TUIOTE3y Y4eOHOro  AKCIEPUMEHTa, coOMpaTh YCTaHOBKY W3
MPeI0KEHHOTO 000PYI0BaHUS, POBOUTH OIBIT U (POPMYIHUPOBATH BHIBOIBL;

OCYILIECTBIISITh TPSMBIE U KOCBEHHBIE H3MEpPEeHHs] (PU3MUECKHX BEJIUYUH, MPH ITOM
BBIOMpATh ONTHUMANBHBIM CHOCO0 HM3MEPEHHS M HCHOJIb30BaTh H3BECTHBIE METOMBI OILIEHKH
MOrPELTHOCTEN U3MEPEHHUI;

WCCIIEIOBATh 3aBUCHMOCTH MEXAy (U3NYECKUMU BEIWYMHAMH C HCIHOJIb30BAHUEM
MPSAMBIX U3MEPEHHWH, MpU OSTOM KOHCTPYUPOBATH YCTAaHOBKY, (HUKCHPOBATH pE3yAbTaThI
MOJIy4€HHOU 3aBUCUMOCTH (PM3UYECKHUX BEIMYMH B BHUJE TaOIUI] M TPa(UKOB, IEIaTh BBHIBOJIbI
10 pe3yibTaTaM UCCIEeI0BAHUS;

cobOmrofarh mpaBwiIa O€30MacHOr0 TpyAa MPH TPOBEACHHM HCCIEIOBAaHUN B paMKax



y4eOHOTO  JKCIIEPHUMEHTa, Yy4eOHO-HCCIENIOBATEIbCKOW M TMPOEKTHOW JEATENBHOCTH C
MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYIOBAHNUS;

pemaTh pacuéTHBIC 33Ja4d C SBHO 3aJaHHON (PU3UYECKOM MOJENbI0, HCHOJb3Ys
¢u3nveckre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aJauu BHIOUPaTh (HU3NUYECKYIO
MOJIeNb, BBIIENATH (DU3NYECKHE BEIMYUHBI M (POPMYIBI, HEOOXOOUMBIE /s e€ pemieHHs,
MIPOBOJIUTH PACUETHI M OIICHWBAThH PEATbHOCTH TOJIYYEHHOTO 3HAYeHUST (PU3NIECKON BETUYNHBL;

pemaTh KaueCTBEHHBIE 33Ja4M: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYHMBYIO LIETIOYKY
pacCy>KJIeHUM C ONOPON HA M3YyYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS;

MCIIOJH30BATh npu pelteHnn y4eOHBIX 3ama4 COBpPEMEHHEIE
WHOOpPMAIIMOHHBIE TEXHOJOTMH JUIS  TIOMCKAa, CTPYKTYpUPOBAaHUS, HWHTEPIPETALMU U
MPEJCTaBICHUS YU4eOHOW W HAyYHO-TIONMYISAPHOW WHGOpPMANNH, IOJYYSeHHON M3 Pa3sITUIHBIX
MCTOYHHUKOB, KPUTHYECKH aHAJIM3UPOBATh MOJYYaeMyl0 HH()OPMAIHNIO; TPUBOJUTE TPHUMEPHI
BKJIaJ]a POCCUICKUX U 3apYOEXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, 00bsiCHEHUE
MIPOLIECCOB OKpYXKAIOIIeT0 MHpa, B pa3BUTHE
TEXHHUKH W TEXHOJIOTHIA;

WCTIONb30BaTh TEOPETHUYECKHE 3HAHWS 1O (HU3WKE B TOBCETHEBHOW JKU3HU JUIS
obOecnieueHrs O€30MACHOCTH MpU OOpalleHUuH ¢ IpudopaMu U TEXHUYECKHMMH yCTPOWCTBAMU,
IUTSL COXPAHEHUs 37I0POBbsI M COOINIOJICHUST HOPM DKOJIOTHYECKOTO TOBEACHUS B OKpYXKAromien
cpene;

paboTaTh B TPYIIE C BHIMOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH,UTAHUPOBATh PadOTy
TPYIIBL, PAlMOHAIBFHO paCTpeNeNsaTh OOS3aHHOCTH W IIAHUPOBATh JCATENBHOCTH B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBaTHO OIICHMBATh BKJIAJ KaKJIOTO M3 YYACTHHUKOB TIPYIIHI B
pelIeHre paccMaTpuBaeMo POOIEMBI.

K xoniy oOydenust B 11 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH y OOYUAIOIINXCS YMECHHM:

JEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (pU3UKU B (POPMHUPOBAHMM COBPEMEHHOM
HAyYHOW KapTHUHBI MHpPa, B Pa3BUTUU COBPEMEHHOW TEXHHUKHW U TE€XHOJIOTHUM, B MPAKTUYECKOM
JeSITeNIbHOCTH JItOJIEH, LIEIOCTHOCTD U €JMHCTBO(U3HMUECKON KapTHHBI MUPA;

YUUTBHIBaTh TPAHULBI TMPUMEHEHHS] HW3YYEHHBIX (U3NYECKUX MOJENEH: TOYEeUHBIH
ANIEKTPUYECKHUI 3apsi, Jyd CBETa, TOYEUHBbIM HCTOYHHMK CBETa, SJIEpHAs MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO SJIpa MPH pelieHn: GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (QU3MYECKHE SIBICHUS (TPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAHTOBOUM (DM3HKU: 3JIEKTpUUYECKass MPOBOJUMOCTb, TEIIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE [EHCTBHS TOKAa, B3aUMOJCWCTBHE MAarHUTOB, 3JEKTPOMArHUTHAs
WHIYKIWS, ACWCTBME MArHUTHOTO TOJS Ha TNPOBOJHUK C TOKOM M ABWXKYIIMMCS 3apsf,
AIIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, MPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPaXKEHHE,
npenomiieHue, uHTepdepeHus, Audpakuus ¢ TOJSpHU3alMs CBeTa, JAUCIEPCHs CBETa,
doTornekrpuueckuii 3pdexT (pororddekT), cBeToBOE NaBlIeHHE, BOSHUKHOBEHHUE JTMHEHYIATOTO
CIIEKTpa aToMa BOJI0PO/a, ECTECTBEHHAs! U UCKYCCTBEHHAs paJMOaKTUBHOCTb;

OTHCHIBATh M3yYEHHBIC CBOICTBA BEUIECTBA (AIEKTPUUYECKHE, MArHUTHBIE, ONTHUYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3NMUUYHBIX CPE) U IJICKTPOMArHUTHBIE SBIECHUS (TIPOLIECCHI),
UCTONB3YS (M3MYECKHME BETUYMHBI: JJIEKTPUYECKHI 3apsi, CHiIa TOKa, DJIEKTPUUYECKOE
HanpsHKeHHe, JIEKTPUIECKOE COMTPOTHBIIEHHUE, PA3HOCTh MOTEHIIMANIOB, SJEKTPOABIKYILAS CHUIa,
paboTa Toka, WHAYKIHS MarHUTHOTO TMOJs, cuiaa Awmmepa, cuina JlopeHia, WHAYKTUBHOCTH
KaTYIIKH, SHEPTUsl DIIEKTPUYECKOr0 M MAarHUTHOTO TOJEeH, Mepuoj M 4YacToTa KojeOaHWil B
KoJiebaTeTbHOM KOHTYpE, 3aps]l U CHJIa TOKAa B MPOIECCe TAPMOHUYECKUX DIEKTPOMArHUTHBIX
KonebaHuii, (OKYCHOE pacCTOSHUE W OMNTUYECKas CWJIa JIMH3BI, TPU OMUCAHUHM MPABHIBHO
TPaKTOBaTh (UIUYECKUN CMBICT HCIHOIB3YEMBIX BEIHYMH, WX OO0O3HAUEHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO0 BETUUYHHY C IPYTUMH BEIUYUHAMU;



ONMCBHIBATH M3YYEHHBbIC KBAHTOBBIC SIBJICHHUS M TIPOILECCHI, HCIONB3YySd (U3NUYECKUE
BEJIMYMHBI: CKOPOCTb 3JEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa, SHEPrus U
uMnynbe (OTOHA, MEPUOJ TOJIypacnaja, JHEprus CBSA3M AaTOMHBIX siEep, HPU OMUCAHUU
NPaBUIBHO TPAKTOBaTh (DM3UYECKUN CMBICI HCIOJIB3YyEeMbIX BEIMYUH, MX O00O3HAueHUS U
eIMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME TAHHYIO (PU3MUYECKYI0 BEIMYUHY C JAPYTHMHU
BEJIMYMHAMH, BBIYUCIISATH 3HAUYCHHE (DU3NIECKON BETHMUNHBL;

aHaM3UPOBaTh (PU3MUECKHE MPOIECCHl W SBJICHUS, MCHONB3yd (DM3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHbI TIOCJENOBAaTEIIbHOIO U MAapajuleJIbHOTO  COEIMHEHUs
MPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3akOH 3JIEKTPOMAarHUTHOW  MHIYKLUHMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IMPEIOMIICHUS
CBeTa, ypaBHeHMe OWHIITeWHA JUIsi (GOoTodPQeKTa, 3aKOH COXPAaHEHHUS SHEPruu, 3aKOH
COXPAaHEHHUS HMIYJIbCa, 3aKOH COXPAHEHHUS JJEKTPUUECKOTO 3apsjia, 3aKOH COXpaHEHUs
MaccoBOr0 4HcCIia, HocTyaaTsl bopa, 3akoH pagMOaKTHBHOTO pacraja, MpU 3TOM pas3inyarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE WU YCIOBHS (IpaHULbL,
o0nacTi) TPUMEHUMOCTH;

OTIPEeNIATh HANpaBieHHE BEKTOpa MHAYKIMM MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuibl Amniepa u cuiibl JlopeHna;

CTPOUTH M OIUCHIBATH U300paKeHHE, CO3JaBAEMOE MIJIOCKUM 3€pKaJloM, TOHKOM JTMH30i1;

BBITIOJIHATh AKCHEPHUMEHTHI IO HCCIEAOBaHUI0 (DU3MUECKUX SIBICHUM M MPOLECCOB C
UCIOJIb30BAHMEM  MpPSIMBIX U KOCBEHHBIX HM3MEpPEHMH: TMpH 3ToM  (POpMyIHpOBaTh
npobreMy/3agady ©W THUIOTE3y y4eOHOTO  OKCIEpUMEHTa, CcoOMpaTh YCTAaHOBKY W3
MPeI0)KEHHOT0 000PYI0BaHUS, POBOUTH OIBIT U (YOPMYIUPOBATh BHIBOJIBL;

OCYILIECTBIISITh MpPSAMbIE U KOCBEHHBbIE H3MEpEeHUs (U3UYECKUX BEITUYMH, HpPU OTOM
BBIOMpATh ONTHUMAJIbHBIM CcHOCcO0 HM3MEpeHUss M HCHOJIb30BaTh H3BECTHBIE METOJII OLIEHKU
MOrPENTHOCTEN U3MEPEHUI;

UCCIIEI0BaTh 3aBUCHMOCTH  (PU3WYECKMX BEJIMYMH C  HCIOJIb30BAaHHUEM  MPSIMBIX
U3MEpEHUi: MPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTaThl MOJYyYECHHOM
3aBUCHUMOCTH (HU3MYECKHX BEJIMYUH B BUAE TaOMUI U rpaduKoB, [elaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIeJOBaHMUS;

coOnroaaTh mMpaBwia 0€30MacHOrO TpyAa IPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO  HIKCHEPUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW M MPOEKTHOM JEesTeNbHOCTH C
HCI0JIb30BAHUEM U3MEPHUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000pYI0BaAHUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHON (DU3MUECKON MOJENbl0, HCHOJIb3Ys
(bu3nyecKkue 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBUS 33aJaud BBIOUPATh (U3UYECKYIO
MOJENb, BBIACHATh (U3WYECKUE BEIMUMHBI U (QOpMYNbl, HEOOXOAUMBbIE i €€ pelleHus,
MIPOBOJHUTH PACUYETHI U OLICHUBATh PEAIbHOCTH MOJIYYEHHOTO 3HAYeHHS (PU3NYECKON BETUYHHBI;

peliaTh KaueCTBEHHBIE 3aJaud: BBICTPAUBATH JIOTMYECKU HEMPOTUBOPEUUBYIO LIETIOUKY
paccyXJeHUi ¢ ONOpOoi Ha U3ydYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NUYECKHE SIBICHUS;

HCII0JIb30BATh npu peleHnn y4eOHBIX 3aJ1a4 COBPEMEHHbBIE
MHPOpPMAIIMOHHbIE TEXHOJOTMHM JUIS  TIOMCKA, CTPYKTYpHUpPOBAaHMs, MHTEpPIpETAlud |
IpeJCTaBICHUS Y4eOHONW M Hay4YHO-TIONMYISAPHOW HHGOpMAalWu, TMOJYYEHHON U3 pa3IuuHbIX
UCTOYHHUKOB,  KPUTHYECKH  aHaJIM3UpPOBATh  MOJIydaeMyr  HHGPOpMAlMIO;  OOBACHATH

IPUHLMIBI JEHCTBUSAMAIINH, npubopoB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUS MX 0€30MIaCHOTO MCIOJb30BAHUS B MOBCEAHEBHOM
KU3HH;

NPUBOANTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETHUYECKHE 3HAHWs N0 (U3MKe B TMOBCETHEBHOM JKU3HU JUIA
oOecrieyeHns 0€30MaCHOCTH NpU OOpaILIeHUH ¢ MPUOOpPAMU U TEXHUUYECKUMH YCTPOHCTBaMH,



IUIS. COXPAHEHUs 370POBbS M COOJIIOJICHHS HOPM KOJIOTHYECKOTO TOBEACHUS B OKpYXKaromen
cpexe;

paboTath B TPYINIE C BHIMOJHEHHEM PA3IMYHBIX COIUAIBHBIX POJICH, IIaHUPOBATh paboTy
TPYyIIbl, PAaUOHAIBHO PACHpenensiTh OOsM3aHHOCTH M IUIAHUPOBATh JEATENbHOCTH B
HECTaHJAPTHBIX CUTYyalMAX, aJC€KBAaTHO OLICHMBATh BKJAJ KaXkKJA0rO0 M3 YYaCTHUKOB IpYIIIBI B
pelieHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosau4yecTBO 4acoB DJIeKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Nen/mn KonTpoibHble IIpakTH4eckue
NMporpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®U3UKA U METOblI HAYYHOI'O ITO3HAHUSA
Bbubmuoreka [IOK
11 o 2
M3UKa U METOJIBl HAYYHOTO TTO3HAHUS httos://m.edsoo.ru/7fA1bF72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
Bbubmuoreka HOK
2.1 K 5
nHeMatiia https://m.edsoo.ru/7f41bf72
Bbubmuoreka HOK
2.2 7
Auramiia https://m.edsoo.ru/7f41bf72
Bbubmuoreka HOK
2.3 3 6 1 1
AKCOHBL COXPATICHITE B MEXATHIC https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI 9 1 bub6mmorexa [JOK
' Teopuu https://m.eds00.ru/7f410bf72
bubnuoreka [JOK
3.2 O 10 1
CHOBDL TCPMOMMHAMITIEH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSHUS BEIIECTBA. 5 bu6munorexa [JOK
' ®a30BbIC MEPEXOBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny

24

Paznea 4. QJIEKTPOJUHAMUKA

4.1 DneKTpocTaTuKa 10 bubanorexa OK
' Hextp https://m.edsoo.ru/7f41bf72
4.2 ITocTrosiHHBIN neKTpudeckuil ToK. Toku B 12 bubnaunorexa [{OK
' PA3IMYHBIX Cpeax https://m.eds00.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68



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

11 KJIIACC

KoanyecTBo yacoB J1eKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne ni/m Kontpoasusie | IIpakTuyeckue
NMporpamMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. QJIEKTPOAUHAMHUKA
11 MaruuTtHoe nose. DNeKTpOMAarHuTHast 11 1 3 bubauorexa [{OK
' HHIYKIHS https://m.eds00.ru/7f41c97¢c
Utoro no pazneny 11
Pasznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eCcKrue M AJIEKTPOMarHUTHBIE 9 1 bub6mmorexa [JOK
' KoJe6anus https://m.eds00.ru/7f41c97c¢
59 MexaHu4eCcKrue M AIEKTPOMarHUTHBIE 5 1 bub6mmorexa [JOK
' BOJIHBI https://m.eds00.ru/7f41c97¢
23 Omntika 10 3 Bbubmuoreka HOK
https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 24

Paszzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBLHOCTH

OCHOBBI CIELUAIBHOM TEOpUU bub6mmorexa [JOK
3.1 4 1
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHTHI KBAHTOBOU OIMTUKH 6 bubmaorera HOK

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



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

bubnuoreka [IOK

4.2 C 4
TPOCHUE aTOMa https://m.edsoo0.ru/7f41c97c
bubnuoreka [IOK
4.3 A 5
TOMHOE SJIpO https://m.edsoo.ru/7f41c97c
Uroro o pazneny 15

Paznea 5. QJIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DJeMeHThl aCTPOHOMHUH U acTpOpU3NKU 7 Et?[?sﬂllj rf:;:(l)g rOu/I§f4lc97c
Utoro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IMOBTOPEHHUE

61 | OSoGmaomee nosropertic ‘ oo /AT
Wroro mo pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosu4yecTBO 4acoB JIeKTPOHHBbIE

Ne JlaTa uudpoBbIe

Tema ypoka KounTtpoJbHbie IIpakTH4eckue op
n/n Bcero u3ydyeHus | oOpa3zoBaTesibHbIE

padoThI padoThI
pecypcsl

®du3rKa — HayKa 0 IpUpoJIe.

1 H 4 pupoa 1 Bubmuoreka [IOK

ay4dHBIC METOIBI TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKpY’KaIoIIero Mupa
Ponb u MmecTo pusuku B

) (hopMUPOBaHUU COBPEMEHHOM 1 bubnuorexa [{OK
Hay4YHOH KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU NEATEIBHOCTH JIIO e
MexaHH4YECKOE ABHKECHHUE.

3 OTHOCHUTEIILHOCTh MEXaHUYECKOT O 1 bub6mmorexa [JOK
nBrkeHus. [lepemenieHue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE TTpsIMONTMHEHHOE 1 bubnuorexa [IOK
IBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOIUHEHHOE 1 bubnuorexa [IOK
IBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe najeHue. Y CKopeHue 1 bu6nnorexa [JOK
CBOOOIHOTO MMalEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe JBUKEHHUE.

7 JBmxkeHre MaTepuaIbHONH TOYKH MO 1 bubmmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>XKHOCTH
8 IIpunun otHOCUTENBHOCTH [ anuies. 1 bubmmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WNuepuunanbHble CUCTEMBI OTCUETA.
[Tepselit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunnun

bubmuoreka [IOK

9 cymepno3unuu cuil. Bropou 3akoH
yrep t P 5 https://m.edsoo.ru/ff0c3be8
Hprorona anst MarepuaibHOU TOUKH

10 Tperun 3axon HeroToHa 1 bubnunorexa [{OK
MaTepHAITbHBIX TOUCK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHMPHOro TaroreHus. Cuia

11 ectn. [lepBas xoc €cKa bubanorexa OK
TSKECTH. Basi KOCMHYECKas

P https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyroctu. 3akos ['yka. Bec bu6mmorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuenr tpenus.

13 C P G P Bbubmuoreka [IOK

njaa CONPOTHBIIEHUS INPHU IBHKEHUU
P P A https://m.edsoo.ru/ff0c3f76
TeJa B JKUJIKOCTH WJIM rasze
[ToctynarenbHOE M BpalaTeabHOE

14 JBUKCHHUE a0COIIFOTHO TBEPOTO Tea. bubnuorexa [{OK
MowmenT cuibl. [1nedo cunel. Ycenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
NMnynsc MaTepraabHOW TOYKH,

15 CHCTE€MBI MAaTEPUATBHBIX TOYEK. bubnuorexa [IOK
Nmnynec cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
nMIyiabca. PeakTuBHOE ABUIKEHHE
PaGoTa 1 MOIIHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTepuaibHON bu6nnorexa [JOK
Touku. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KHMHETUYECKON IHEpPruun

17 IToTenuuanbHas SHEPTHUS. bubmmoreka [IOK



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

IToreHmansHast HEPTUS YIIPYTO
nehopMHUPOBaHHOW PYKUHBI.
[ToTrenumansHas sHEpTUs Tesia BOJIU3U
MIOBEPXHOCTH 3€MIIU

https://m.edsoo.ru/ff0c461a

18

IloreHuuanbHbIE U HETIOTEHIMAIbHBIE
cuibl. CBsi3b pabOTHI
HEIMOTEHIUAJIbHbIX CHJI C U3MEHEHUEM
MEXaHUYECKOW YHEPTUU CUCTEMBI TEII.
3aKOH COXpaHEHUSI MEXaHUYECKOU

SHEPTHH

Bubnuoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopatopHas paboTa
«HccnenoBanne cBA3U pabOTHI CHIIBI C
U3MEHEHHEM MEXaHUUYECKOH IHEPruu
TeJla Ha IPUMEpPE PaCTSIKEHUS
PE3UHOBOIO KI'yTay

20

KonTponpnas pabora mo Teme
«Kunemaruka. JlmnaMuka. 3aKOHBI
COXpaHCHUS B MEXaHUKE)»

Bubauoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJOKEHHS MOJICKYIISPHO-
KHHETUYeCKOH Teopun. bpoyHoBCcKOe
nemwkenue. Iudpysus

Bubaunoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTep ABUKEHUS U
B3aMMOJIEMCTBUS YaCTHUL BELIECTBA.
Mopenu cTpoeHus ra30B, KU JIKOCTEH
U TBEPABIX TEN

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTossHHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u eé usmepenue. lllkana Temmneparyp
Lennscus

WUneanpueiii raz3 8 MKT. OcHoBHOE

bubmuorekxa [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHasl TemrepaTypa Kak mepa

26 cpeaHell KHHETUYECKON 3HEepPTruu bu6mmorexa [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akon JlanpToHa. ['a30BbIC 3aKOHBI
JlabopatopHas pabora

28 «HMccmenoBanne 3aBUCUMOCTH MEXKIY
rapaMeTpaMu COCTOSHHS
pa3peKEeHHOr 0 ra3a»

29 H3omponeccsl B HACaIbHOM I'a3e U UX bubmmorexa [JOK
rpaduuecKoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI U

30 crocoObl e¢’ m3MeHeHus. KomnuecTBo bub6mmorexa [JOK
TEIUIOTHI ¥ paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEpPrusi OJHOATOMHOI'O HUJEAIBHOIO
rasza

31 Buael Tennonepenauun bubanorexa LLOK

https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEI10€MKOCTh BEIIECTBa.

32 KonnuuecTBO TEMIOTHI MpH bubmorexa HOK
Terulonepeaaye. AauadbaTHelil mporece hitps://m.eds00.ru/ff0c5¢36

33 [lepBblii 3aKOH TEPMOJUHAMUKH U €TO bu6nunorexa [JOK

OPpUMCHCHUC K U30IIpoHccCcaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoGpartumocts mporeccoB B

bubmuoreka [IOK

34 .B i
HPHpOAE. BTOPOH 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU

35 [Mpunuun nevicteus u K11/ rennoBoi bubmuorekxa [IOK
MaIlIuHBbI https://m.edsoo.ru/ff0c600a

36 uxn Kapuo u ero KII/|

37 DKOMOru4ecKkue mpoodaeMbl
TEIMJI0IHEPTCTHKU

38 O6o0marommii ypox «MosexymsipHas bub6mmorexa [JOK
¢uszuka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTtponbnas pabora mo Teme

39 «MonekynspHasi puznka. OCHOBBI bubanorexa OK

Y2Up ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHUKN»

40 [Tapoobpa3oBanue 1 KOH/ICHCAITUS. bub6mmorexa [JOK
HcnapeHue u KuneHue https://m.edsoo.ru/ff0c63b6
AOGComOTHAas U OTHOCUTEIbHAS

41 BJIQKHOCTH BO3/1yXa. HachleHHbIi brbamorexa [OK

yxa https://m.edsoo.ru/ff0c64d8
nap
Teepnoe teno. Kpucrannuaeckue u

42 aMmop¢HbIe Tes1a. AHU30TPOIHUS bubnuorexa [IOK
CBOWCTB KpHCTaLIOB. XXuakue https://m.edsoo.ru/ff0c65f0
kpuctaibl. COBpeMEHHBIE MaTepHalIbl
[InaBnenue M KpUCTAIIIU3AIUS.

43 VYaenbHas TemoTa IJIaBICHHS bubanorexa LIOK

8 ' https://m.edsoo.ru/ff0c6708
CyOnumanus
b K
44 YpaBHeHUE TEIIOBOr0 OamaHca noamorexa O

https://m.edsoo.ru/ff0c6820



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

DJieKTpu3aus Tei. DIeKTPUIECKUH

45 1 bubnuorexa [JOK
3apsa. JIBa BUa DJIEKTPHUYECKUX
P A p https://m.edsoo.ru/ffOcébcc
3apsI0B
IIpoBOOHUKHU, TUAJICKTPHUKU U
46 H(f)n OBOIHUKUA 3a1<opH COXpaHEHUS bubmmorexa LOK
yip | p https://m.edsoo.ru/ffOcébcc
AIEKTPUIECKOTO 3apsija
Bsaumozencrsue 3apsaoB. 3aKOH
47 Kynona. TodeyHBIM 37IEKTPUIECKUH bubnnorexa [HOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>k€HHOCTB 3JIEKTPpUYECKOTO
48 nons. [IpuHuun cynepnozunun bubnuorexa [{OK
ANEKTpUUECKUX TosieH. JInaun https://m.edsoo.ru/ffOc6df2
HAIpsSKEHHOCTH
PaGora cuit yeKTpocTaTHIecKoro
49 osst. [Torennman. Pasnoc brbmmorexa LOK
mouns. ITorennmann. HOCTh
t https://m.edsoo.ru/ff0c6f00
IMOTCHIINAJTIOB
IIpOBOIHUKH U JUDIICKTPUKH B
50 3J'IpeKT OCTaTHYECKOM nfne bubnnorexa IOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas NPOHUIIAEMOCTD
bubaunorexa [JOK
51 OnekTpoeéMKOCcTh. KonneHncaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TUIOCKOTO
52 KOHJEHCaTOpa. DHEeprus 3apsHKeHHOTO bubanorexa HOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 JlabopaTopHas pabora "M3mepenue
3IIEKTPOEMKOCTH KOHAeH caTopa"
54 IIpunHIun AeCTBUS U TPUMEHEHHE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ammaparta, CTpyHHOro pHHTepa.
DneKkTpocTaTHYecKas 3aluTa.
3a3eMiIeHHE 3JIEKTPONpPHOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €TO
cyiectBoBaHus. [10CTOSTHHBIN TOK.
Cuia Toka. Hanpsixkenue.
Conpotusnenue. 3akon Oma st
ydacTKa enu

56

[TocnenoBarenbHOE, TapaIeIEHOE,
CMEIIaHHOE COCAHMHCHHE
NMpoBOTHUKOB. JlabopaTopHas pabora
«/3y4eHne cMemanHOr0 COeIMHEHHS
PE3UCTOPOB»

Bubmuoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa u MOIITHOCTB 3JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa Jutst TOJTHOM (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3ambIkanue. JlaboparopHas pabora
«M3mepenune DJIC uCTOUHMKA TOKA U
€ro BHYTPEHHETO COIPOTHBIICHHS)

Bubauoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHasi MPOBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
CONPOTHUBJIEHUS] METAJIJIOB OT
temnepatypbl. CBepXMpOBOAMMOCTh

60

DNEeKTpUYECKUN TOK B BaKyyMe.
CBOHMCTBa 3JIEKTPOHHBIX MY4YKOB

61

[TonynpoBogHuku, ux coOCTBEHHAs U
NpuMecHasi IpoBoAuMOcTb. CBOUCTBA
p—n-nepexona. IloxynpoBOAHUKOBBIE

bubmmoreka [IOK
https://m.edsoo.ru/ff0c84ae



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

npuOoOpHI

DJIEKTPUYECKUH TOK B pacTBOpax u

62 paciuiaBax 3JE€KTPOJIUTOB. 1 bubauorexa [IOK
DNEKTPONUTHYECKAsT JAUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOan3
DneKTpUIeCKUH TOK B raszax.

63 CaMOCTOSITeTbHBIN U 1 bubnauoreka [JOK
HECAMOCTOSITEbHBIN pa3paa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Ina3ma
DnexTpudyeckue npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bub6mmorexa [JOK
npumMeHenue. IlpaBuna TexHukn https://m.edsoo.ru/ff0c86fc
06€30MacHOCTH

65 O6o06maromuii ypox 1 bubnuorexa [{OK
«DIEKTpOINHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbpnas pabora mo Teme

66 «9nekrpocratuka. [locTosHHBIN 1 bubnuorexa [{OK
ANIEKTPUYCCKUH TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX cpeaax»

67 PezepBHbiil ypok. KonTponbHas 1 bub6mmorexa [JOK
pabota 1o TeMe "DIeKTpoJruHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHEbIil ypok. O0o0maronuii ypok 1 bub6mmorexa [JOK
no temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB IIO 68

[NPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIIACC

Kosu4yecTBO 4acoB J1eKTPOHHBbIE
Ne Hara nudgposbie
n/n Tema ypoxa Bcero Konrpoaeure TpakTuyeckue u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI pecypest
[TocTossHHBIE MarHUTHI U UX

1 B3amMojelicTBre. MarHuTHOE TIOJIE. 1 Bbubnuoreka [IOK
Bexrop marautHol naAyKuu. JInaum https://m.edsoo.ru/ff0c9778
MarHuTHON HHAYKIIUH
MarauTtHOE ToJIE TPOBOAHUKA C

) ToKOM. OnbIT OpcTea. 1 bubnuorexa [{OK
B3aumozeiicTBre MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabora «M3yuenue 1 1 bub6mmorexa [JOK
MarHiTHOTO TTOJISI KaTyIIKA C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOT O MOJIs HA
NpoBOJHUK ¢ TokoM. Cuia Ammepa.

4 JlaGopatopHas pabora 1 1 bubnuorexa [{OK
«UccnenoBanue necTBUsA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOIO MarHuTa Ha paMKy ¢
TOKOM»

JeiicTBHE MATHUTHOTO TOJIS HA

5 JBIDKYIIYIOCST 3apSKEHHYIO YacCTHILY. 1 bu6nunorexa [JOK
Cuna Jlopenna. PaGora cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarHutHas MHAyKus. [ToTok 1

BEKTOpa MarHuTHOu nHaykuuu. J/1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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UHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
unaykuuu dapanes

JlaGopatopHas paboTa
«Hccnenosanue sIBjI€HUSA

3JIEKTPOMAarHUTHON WHIYKIUN

bubmuorexa [IOK
https://m.edsoo.ru/ff0cal50

NHunykTuBHOCTS. SIBIEHUE
camonHaykuuu. JIC caMOMHIYKIMH.
DHeprusi MarHUTHOT O MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

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

TexHU4EeCKue yCcTpOuCTBa U UX
NIPUMEHEHHE: ITOCTOSTHHBIE MarHUTHI,
3JIEKTPOMAarHUTBI, 3JIEKTPOIBUTaTENb,
YCKOPHUTEIH DJIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o6maromuii ypok «MarauTHoe
nose. DIIEKTPOMarHuTHAs WHIYKIIHSD)

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbsnas pabora mo Teme
«MaruuTHOE noJje.
DJEeKTpOMarHuTHasE MHIYKIHS

Bubauoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOoaHBIE MEXaHUYECKHE
Konebanus. 'apMoHHYeckue
KoJjeOaHus. YpaBHEHUE
rapMOHHYECKUX KOJeOaHHIA.
[IpeBpaienue >uepruu

bubaunoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neproja MaibIXx KojaebaHuil rpysa Ha
HUTH OT JJIUHBI HUTU U MacChl Tpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Kone6atensubi koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJieOaHUs B
ujearbHOM KoJIeOaTelbHOM KOHTYpE.
AHaNorus Mexay MeXaHW4eCKUMH U

QJICKTPOMAariuTHbIMH KoJIeOaHUSIMU

bubmuorexa [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3akoH
COXpaHCHUA SHEPTUHU B UACATIBHOM

KoNebaTeIbHOM KOHTYpe

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencraBnenue o 3aTyXarOIUX

KoJeOaHusAX. BeHyX1eHHbIE

MeXaHWYecKue Kojieoanusa. Pesonanc.

BI)IHY)KI[GHHI:IG SHGKT‘pOMaFHHTHLIe
KoJieOaHus

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

17

[Tepemenubid Tok. CHHYCOHJATbHBIU
MEPEMEHHBIA TOK. MOIITHOCTH
MIEPEMEHHOr0 TOKa. AMIUTUTYTHOE U
JEUCTBYIOLIEE 3HAUEHHUE CHUJIbI TOKA U
HaIpsHKEHUs

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

18

Tpaucopmatop. [IponsBoncTro,
nepenada u notpebiaeHue
3JIEKTPUYECKON IHEPIUU

19

YCTpOKUCTBO U NPAKTHYECKOE
MIPUMEHEHUE IEKTPUUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JeKTponepenay

bubauorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOICTBE IEKTPOIHEPTUH.
Kynprypa ucnonp3oBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPOIHEPTUU B TOBCEIHEBHON
KU3HU

MexaHHn4ueckue BOJIHBI, YCIIOBH
pacnpoctpanenus. [lepuon. CkopocTb

bubmuoreka [IOK

21
pacrnpocTpaHeHUs U JJIMHA BOJHBI. https://m.edsoo.ru/ffOcca54
[Tomepeunbie 1 POIONBHBIE BOTHBI
99 3Byk. CkopocTh 3ByKa. [ poMKOCTh bu6mmorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoicTBa U cKopocTh. lllkama bubnmorexa HOK
BOWMCTBA U CK Tb. lkan
P https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATHUTHBIX BOJH
[IpuHIUTIBEI pauOCBA3H U
24 TeneBueHUs. Pa3Butue cpencts
cBsa3u. Pagnonokanus
95 Kontponbsnas pabora «Konebanus u bubnuorexa [{OK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonuHETHOE pacpoCTpaHEeHHE
26 CBETa B OJIHOPOJHON cpejie. bub6mmorexa [JOK
Todeunblid HCTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnue cBeta. 3aKOHBI
27 oTpaxeHus csera. [loctpoenue brbmmorexa [IOK
P . P https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceeta. [loaHoe
98 BHYTpeHHee oTpaxkeHue. [IpeneapHbii bu6nunorexa [JOK
YT0JI MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd76
OTpaKeHUs
29 JlaGopartopHas pabota «M3mepeHue bu6munorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IoKas3aTeiad MpCIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JInnzsl. [Toctpoenue nzobpakeHuii B

bubmuoreka [IOK

30 nun3e. DopMmyna TOHKOM TUH3HI.
pMY https://m.edsoo.ru/ffOcddle
YBenuueHue TuH3bI
JlaGopatopHas pabota
31 «HccnenoBanme CBOWCTB
M300paKeHUH B IMH3AX)
Hucnepcus csera. C10XKHBIN cOCTaB
39 6enoro ceera. L{et. JTaboparopuas
pabora «Habnronenue nucnepcun
CBETa»
33 WnTepdepennus ceeta. Audpaxums bubnunorexa [{OK
ceera. [ludpaknuonnas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHoCcTh CBETOBBIX BOJIH. bub6mmorexa [JOK
[Monspuzamnus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue mpuOOPHI U YCTPOICTBA U
ycnoBUs MX 0€30MacHOro0 MPUMEHEHUS
['panu1ibl TPUMEHUMOCTH
36 KJ1accnueckod Mexanuku. [loctynars bub6mmorexa [JOK
CHCIMATLHOW TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCHUTENIEHOCTh OJHOBPEMEHHOCTH.
37 3 bubaunorexa [JOK
aMeJJICHHE BPEMEHHU U COKpaleHue
P P https://m.edsoo.ru/ff0cfa42
JUTHUHBI
DHeprust ¥ UMITYJIbC PEIATHBUCTCKOW
o bubnuorexa [JOK
38 gacTHIlbl. CBsI3b MAcChI C DHEPTUEH U
https://m.edsoo.ru/ffOcfc68
HUMITYJIBCOM. DHEPTHUs TOKOS
39 Kontponbsnas padora «Onrtuka. bu6munorexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI cieaIbHON TEOPUU
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyna Ilnanka. DHeprus

bubmuoreka [IOK

40
Y UMITyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIEI0OBAHUE 516 IIOK
nbanoreka
41 .0 A.T.
porodpexra. Ombiret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl horoadPexra. YpaBHeHUE
. (bv b0 P Bbubnuoreka [IOK
42 DOunHmTenHa s Gororddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢orosddexra
JaBnenue ceera. OnwiTer 11. H.
43 JlebeneBa. XMHUUYECKOE ICHUCTBHUC Bubmorexa LOK
AICBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUUECKHE YCTPOUCTBA U
MPaKTHYECKOe TPUMEHEHHE:
44
(dotodsieMeHT, (OTONATIHK,
COJIHEUHas 0aTapesi, CBETOAM O
45 Pemenue 3amad nmo reme «31€MEHTHI Bubauoreka [JOK
KBAaHTOBOM OITHKH) https://m.edsoo.ru/ff0d0302
Mogenp aroma ToMcona. OnbITH
46 Pesepdopaa mo paccessHHIO 0-4acTH bubmmorera [IOK
POOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToMa
47 [Toctynater bopa bubanorexa [OK
https://m.edsoo.ru/ff0dOafa
N3nydenue u noryomenne GoToHOB
bubnuorexa [JOK
48 MIPH TIEPEX0Jie aTOMa C OJTHOTO YPOBHS
. https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha APYroi. Bumbl ciekTpoB
49 BonnoBrbie cBOMCTBA YacTHII. bubmmoreka [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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KopnyckynsipHO- BOTHOBOW Iyaliu3Mm.
CIOHTaHHOE U BBIHYKJICHHOE
M3Ty4eHue

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PagO0aKTUBHOCTH. OTBITHI
Pesepdopna no ompeneneHuio cocrasa
PaIMOaKTUBHOTO U3TyYEHUS

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

51

CaowuctBa anb(a-, 6era-, raMma-
uznyuenusi. Bausaue
pPaauoOaKTUBHOCTH Ha KUBBIE

OpPTaHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otomsl. Anbda-pacma.
DIeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacmaz. 'aMmma-u3znydeHue

Bubmuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBsA3M HYKJIOHOB B siJIpe.
S nepusie peakuuu. AaepHbIn
peakrtop. [IpoGiemsl, mepCcreKTUBEI,
9KOJIOTMYECKHE ACTIEKTHI AIEPHOU
SHEPreTUKU

Bubauoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTHIbl. OTKpPBITHE
MO3UTPOHA. MeToabl HAOJIIOJEHUS 1
perucTpanuy 31eMEeHTapHbIX YaCTHULL.
Kpyrasiit cton « DyHnaMeHTaIbHBIE
B3aUMOJEUCTBUS. EAMHCTBO
(U3UYECKOU KapTHHBI MUPa»

bubauorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3gnoro ne6a. Co3sesmusi,
SIPKUE 3BE3JIbI, TUIAHETHI, UX BUIANMOE
nBukenue. CoaHeyHas cCUCTEMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnne. ConHeuHass aKTUBHOCTD.
Uctounuk s3nepruu CoiaHLa U 3BE3]

57

3BE3bI, NX OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3bI TTIaBHOU
[IOCJIE0BaTEIbHOCTH. BHyTpeHHee
crtpoenue 38€31. CoBpeMeHHBIE
MPEACTABJICHUS O MPOUCXOXKICHUU U

sBosironu CoJiHIa U 3BE3 ]

58

Mineunbsin [1yTe — Hama ["anakTuka.
[Tonoxenue u npuxenne ConHua B
l'anakTtuke. I'amaktuku. YepHbie

ABbIPBI B ApaxX raJIakTUuK

59

Bcenennas. Pa3zberanne ranakTuk.
Teopus bonbpmioro B3psiBa.
PenukroBoe mznydenue.
MeraranakTuka

60

Hepemennsie mpobiaeMbl acTpOHOMHH

61

KonTtponwsHas pabora « D1eMeHTHI
aCTPOHOMUU U aCTPOYU3UKI»

62

O6o6maromuii ypok. Pois ¢puszuku u
ACTPOHOMHUHU B 3KOHOMHYECKOMH,
TEXHOJIOTHYECKOH, COIUaIbHON U
ATUYECKOH chepax nesaTeIbHOCTH
yeJoBeKa

63

O6o06maromuii ypok. Pois u mecto
(U3UKH U aCTPOHOMUU B
COBPEMEHHOM HayYHOU KapTUHE MUpPaA

64

O6o06maromuii ypox. Ponb

¢usnueckoir Teopuu B (HOPMUPOBAHUU
NpeacTaBieHuil 0 pu3nyecKoi
KapTUHE MUpa




OO6oOmaromuit ypok. Mecto
(u3nyecKoil KapTUHBI MUpPa B 00IIEM

65 1
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4yHBIX MPEJCTABICHUN O IPUPOIE
66 PesepBHbIil ypok. MarautHoe nosie. 1
DneKTpoMarHuTHas UHIYKIUs
PeszepBHbIil ypok. Ontuka. OCHOBBI
67 CIICLHANBHON TEOpUHr 1
OTHOCHUTEIBHOCTHU
Pesepnelii ypok. KBanrosa 3MKa.
pHBIN ypok. KBaHTOBas Qusmuk BuGmorexa LIOK
68 DneMeHTHI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB IIO 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784
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