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HOACHUTEJBbHAA 3AIINCKA

[IporpamMma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHETO OOIIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKECHUH M TpeOOBaHWUH K pE3yJIbTaTaM OCBOCHUS OCHOBHOM
oOpa3oBaTesnbHOW mporpaMmel, mnpefactaBieHHbIX B PI'OC COO, a Takke ¢ y4eToM
¢benepanpHOl pabouell mporpaMmbl BOCHHMTAHUS W KOHLEMIMH TpenojaBaHus y4eOHOTO
npeamera «®Puzmka» B o0OpazoBaTeNbHBIX opraHuzanmsx Poccwuiickoit  ®denepanuu,
peanu3yonmx OCHOBHBIE 00pa30oBaTeIbHbIE IPOrPaMMBI.

Conepxanue TporpaMMbl 1O (pHU3MKe HaAmNpaBiIeHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa obOydaronuxcs 10—11 kmaccoB nmpu oOyueHnu ux (u3uke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JESATENILHOCTHOTO noaxoaa. [IporpamMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM ®I'OC COO k MIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METallpeIMETHBIM
pe3yibTataM OOy4eHMs, a TaKKe€ YYUTBhIBA€T HEOOXOIMMOCTh pPEaIM3alUU MEXIPEIMETHBIX
cBsizel (M3MKU C €CTECTBEHHO-HAyYHBIMH Y4eOHBIMH IpenMeTamMH. B Hell ompemensiorcs
OCHOBHBIE LIEJIM M3Y4YEeHUs (U3UKU Ha YPOBHE CpeIHEro olIiero oOpa3oBaHMs, IJIAHUPYEMble
pe3ynbTaThl OCBOEHUS Kypca (PU3MKHM: JIMYHOCTHBIE, METalpeAMETHbIe, MpeIMeTHbIe (Ha
06a30BOM ypOBHE).

[Iporpamma 1o Gpu3uKe BKIIOYACT:

e [UIAaHUpPYEMbIe Pe3yJIbTaThl OCBOCHUS Kypca (U3MKU HAa 6a30BOM YpOBHE, B TOM YHCIIE

NPeMETHBIC PE3YNIBTATHI 110 TO/IaM O0YICHHS;

e coxepkaHue yueOHoro npeamera «Pu3nkay 1o rogam o0yueHHs.

®du3nka Kak Hayka o Haubosee oOLIMX 3aKOHAX MPUPO/IbI, BEICTYNAsl B KaueCTBE y4eOHOTrO
MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHUN 00 OKPY)KaroIleM MHpE.
konpHBI Kypc (U3MKH — cHCTEeMOOOpa3yloImuil il €CTeCTBEHHO-HAyYHBIX Y4eOHBIX
MIPEIMETOB, MIOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOILIECCOB U SABICHHH, H3y4aeMbIX
XUMHUEH, Ouosorueit, gpusmueckoil reorpadueit m acrpoHomueil. Mcrnonp3oBaHue W aKTHBHOE
IpUMEHEHHEe (U3NYECKUX 3HAHUM OIpenesseT XapakTep M Ppa3BUTHE Pa3HOOOpPA3HbBIX
TEXHONOTUI B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IOJTYYEHUS HOBBIX
MaTepHAJIOB C 3aJJaHHBIMUA CBOMCTBaMU U Ipyrux. M3ydenne Gu3MKu BHOCUT OCHOBHOM BKJIa B
(hopMHUpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4aromuxcs, B GOpPMHUPOBaHUE YMEHUM
MPUMEHSTH HAyYHBIH METO/] TIO3HAHUS MIPH BBIITOJTHEHUH UMH YUEOHBIX HCCIIeT0BaHHA.

B ocHOBYy Kkypca huzuku A1t ypoBHS CPEIHETO 00111ero 00pa3oBaHus MOJIO0XKEH Pl UIEH,
KOTOPbIE MO>KHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEM Kypc SBISETCS JIOTUYECKH 3aBEPLICHHBIM, OH
COJIEPKHUT MaTepuall U3 BCEX Pa3lesioB (GU3WKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOH, TaKk U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM ¢ HEW MaTepuall Kypca GU3NKA 00BEAMHEH BOKPYT
¢usnyeckux Tteopuil. Begymum B Kkypce sBnseTcss (opMupoBaHHE MpPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus MnpeanonaraeT UCHOJIb30BaHUE T'YMaHUTapHOTO
noTeHIuana Gpu3nyecko HayKH, OCMBICTICHHUE CBSI3U Pa3BUTHS (U3UKU C pa3BUTHEM OOLIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U SKOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc ¢pu3nku npeamnonaaraet 3HaKOMCTBO € HTMPOKUM
KPYIOM TEXHHUUYECKUX U TEXHOJIOTHYECKHUX MPUIIOKEHUH N3yUEeHHBIX TEOPUI U 3aKOHOB.

Hoes sronocusayuu peamusyeTcs IOCPEICTBOM BBEIEHUS JIIEMEHTOB COJEp)KaHUS,
MOCBSAIICHHBIX JKOJIOTMYECKHM Mpo0iIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYXIeHUs NPoOJIeM PallMOHAIBHOTO IPUPOJIONOIB30BaHUS U
9KOJIOTHYECKOI 6€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (M3MKH Ha YpOBHE CpPEIHEro oOiero oOpa3zoBaHUs
ABJISIOTCA (U3uYecKue Teopuu (HopMUpOBaHHE MPEACTABICHUH O CTPYKTYpE IOCTPOSHUS
¢u3nyeckoi TeopuH, poird (PYHAAMEHTAIBHBIX 3aKOHOB W TPHHLUIIOB B COBPEMEHHBIX
MPEICTABICHUAX O MPHUPOJE, TPAHUIAX MPUMEHUMOCTH TEOpPUH, IJIsl ONMUCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0A B Kypce (PM3MKU peannu3yeTcs MPexXJIe BCEro 3a CYeT
OpTraHu3allul SKCTIEPUMEHTAIBHON JeATeTbHOCTH oOydarommxcs. s 6a30Boro ypoBHs Kypca
(GU3MKN — 3TO HCHOJIb30BAHUE CUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1a0opaTOpHBIX pPabOT, KOTOphIe B MporpaMMe Mo ¢u3uke OOBEIUHEHbI B OOMIMHA CIHMCOK
YUYCHHUYECKUX TPAKTUUECKUX paldoT. BrlaeneHne B yka3aHHOM NepedHe JIaOOpaTOpHBIX PadoT,
MPOBOJUMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISIETCS YYaCTHHUKaMHM 00pa30BaTEeIbHOIO
nporecca UCXos U3 OCOOCHHOCTEH MJIaHUPOBAHUS U OCHaIleHus kaOuHera ¢usuku. [Ipu sTom
o0ecrieunBaeTCs OBJIAJICHHE OOYYAIONMMUCS YMEHHSMH IPOBOAWTH KOCBEHHBIE W3MEPECHHS,
HCCIIEZIOBAaHUSI 3aBUCUMOCTEH (M3WYECKUX BEIMYMH M IOCTAHOBKY OIIBITOB IO IPOBEPKE
MIPEIOKEHHBIX THUIIOTES.

bosnbiioe BHUMaHue yAenseTcs peIleHHI0 pacYCTHBIX M KauyeCTBEHHBIX 3a1ad. [Ipu sTom
JUIS paCUCTHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4M C SIBHO 3a/laHHON (pr3HuecKoil Moienblo,
MO3BOJISIONINE MPUMEHSTh M3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zesoB. /[ KaueCTBEHHbIX 3a/1a4 MPUOPUTETOM
ABIISIOTCS 3aJlaHUsl Ha OOBSCHEHHE TNPOTEKaHUS (PU3MUECKUX SBICHUH M TIPOLIECCOB B
OKpYKAIOIIeH JKU3HH, TpeOyromue BbhIOOpa (PU3UUECKOW MOJCIH Ui CHTYAallMH TPAKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu PI'OC COO Kk MarepHagIbHO-TEXHHYECKOMY
obecrnieueHni0 y4eOHOro Tmporiecca 0a30BBIA YpPOBEHb Kypca (H3WKH Ha YpOBHE CpPEIHETO
o0rmiero oOpa3oBaHUs JIOJKEH U3y4yaThCs B YCIOBHAX NPEIMETHOro KabuHeTa (PU3UKH WM B
YCIIOBUSIX WHTETPUPOBAHHOTO KaOMHETA MPEJIMETOB €CTECTBEHHO-HAYYHOTO LUKJa. B kabuHere
(bU3UKH TOJDKHO OBITH HEOOXOUMOE JIA0OPaTOPHOE 0OOPYIOBAHKE JIJISl BHITIOJIHEHHSI YKa3aHHBIX
B TIporpaMme 1o (U3MKE YYCHHYECKHX IPAKTHYECKUX paboT U JE€MOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpallMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBMM C IMPUHIMIIOM
MUHHMAJIBHON JJOCTATOYHOCTH M O0ECIIEYMBAET MMOCTAHOBKY MEPEUYHCICHHBIX B MPOTrpamMMe 10
(¢u3nKe KIOYEBbIX JIEMOHCTpPAlMi Ui HUCCIENO0BaHMsS M3Y4aeMbIX SIBICHUI M IPOLECCOB,
SMIMPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHH.

JIaGopaTtopHoe 00OpYyAOBaHHE A YYEHHMUYECKUX MPAKTHUECKUX paboT (opMHUpyeTcs B
BUJIE TEMAaTUYECKHX KOMIUIEKTOB W OOECIEYMBAETCS B PacdeTe OJHOTO KOMIUIEKTa Ha IBYX
oOyyaromuxcsa. TemaTudeckue KOMIUIEKTbI JIaOOpPaTOPHOIO O0OpYIOBaHMS JIOJIKHBI OBITH
MOCTPOEHBl Ha KOMILJICKCHOM HCIOJIB30BAHUU aHAJOTOBBIX W HU(POBBIX NPUOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LU(PPOBBIX 1aOOPATOPHil.

OCHOBHBIMU LIETSIMH U3yueHUs PU3UKH B 00111eM 00pa30BaHUU SBISIOTCA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYalOUIMXCS K HAy4YHOMY HW3YYEHHUIO

HPUPOIBI, Pa3BUTHE UX MHTEIJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMPEJACTABICHUH O HAYYHOM METOJIE TMO3HAHHA H (OPMHPOBAaHUE
UCCIIEI0BATENLCKOTO OTHOILEHUS K OKPY)KAIOLIUM SIBIICHHSIM;



dbopMupoBaHHEe HAyYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa U3y4eHHs OCHOB CTPOCHUS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMHpoBaHUE YMEHHI OOBSICHITD SIBJICHUS C UCTIOIh30BaHNEM (PH3UUECKUX 3HAHUHA U
HayYHBIX JI0KA3aTEJbCTB;

(dbopMupoBaHue MPEICTABICHUH O PO (PU3NKHU ISl Pa3BUTHUS IPYTHX €CTECTBEHHBIX
HAayK, TEXHUKH U TEXHOJIOTHI.

JlocTrKeHHe ITHX IS 00eCeYnBaeTCsl PEIICHUEM CISIYIOINX 33/1a4 B MPOIIECCe
M3Y4YeHHS Kypca (U3UKHU Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus:

mpuoOpeTeHrne CUCTEMBbI 3HAHWK 00 00mMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HKY U 3IIEMEHTHI aCTPOPU3UKY;

dbopMUpOBaHHE YMEHUW TMPUMEHSATh TEOPETHUYECKUE 3HAHUS JJs OOBSICHEHUS
(U3NYECKUX SBJICHUA B TIPUPOJE W I TPUHATHS TPAKTUYCCKUX PEIICHUN B
IMOBCEAHEBHOM KN3HHU,

OCBOCHHE CIIOCOOOB PEIICHUS pPa3IMYHBIX 3a7ad C SBHO 3aJaHHOW (HU3UIECKOM
MOJIETIBIO, 3a/lay, TOJAPa3yMEBAIOIINX CAMOCTOSITEIPHOE CO3JaHHe (PUINYECKOM
MOJIEJH, aJIEKBATHOM YCJIIOBUSM 3a]1a4H;

MOHUMaHUe (PU3UYECKUX OCHOB M TPHUHIIUIIOB JCHCTBHUS TEXHUYECKUX YCTPOWMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METOJaMU CaMOCTOATEJILHOTO TUTAHUPOBAHUS U MPOBEACHUS (HU3HMUECCKUX
HKCIIEPUMEHTOB, aHalIM3a ¥  HMHTEpHpeTanud  HHQOpPMAIUH,  ONpelIeiCHUS
JIOCTOBEPHOCTH TIOJIYUEHHOT'O Pe3yibTaTa;

CO3JIaHUE YCIIOBUM JJI Pa3BUTHUSL YMEHHUI MPOEKTHO-UCCIEA0BATENBCKOM, TBOPUECKOM
JIeSITeIbHOCTH.

Ha wusydenue ¢usuxu (0a30BbIi ypOBEHb) Ha YpOBHE CpeJHEro oOIIero oOpa3oBaHMs
orBoauTcst 136 gacos: B 10 kimacce — 68 vacoB (2 yaca B Henemo), B 11 kimacce — 68 vacos (2
yaca B HEJICIIO).

[penyiaraemslii B mporpamme 1o Gu3uKe mepedeHb Ja0paTOPHBIX U MPAKTUIECKUX padboT
SBJISIETCSl PEKOMEH/IOBAaHHBIM, YUYHUTENb JIEJIaeT BHIOOpP MPOBEACHUS JIA0OpaTOpHBIX paboOT U
OTIBITOB C YYETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJaroImuxcs.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeToAbl HAYYHOT0 MO3HAHMA
®usuka — Hayka o npupoze. HaydHble MeTOIBI MO3HAHMS OKpYyXKarowmwero mupa. Pousb
HKCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHMSI TPUPOJIbL. DKCIIEPUMEHT B (PU3HUKE.
MogenupoBanue (u3NUYecKUX sBICHUN W mporeccoB. Hayunele runoressl. Ousznyeckue
3aKOHBI U TCOPUH. FpaHI/IHLI IMPUMCHUMOCTHU (I)I/I3I/I‘~IGCKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBCTCTBHA.

Ponb u mecto pusuku B GopMUPOBAHUM COBPEMEHHOM HAy4YHOM KapTHHBI MHpa, B
MIPAKTUYECKOU NEATEIbHOCTH JIFOACH.
Jlemoncmpayuu

AmHaJorossle 1 I_II/I(prBBIe H3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaATYUKHU.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuka

Mexannyeckoe nBrkeHHe. OTHOCHTEIBHOCTh MEXaHMYeCcKoro mBrkeHus. Cucrema
oTtcyeTa. Tpaekropus.

[lepemerienue, ckopocTh (CpemHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MaTepuaIbHON TOYKH, WX MPOEKIIMU HAa OCH CUCTEMBbI KoopauHat. CIOXKeHUE MepeMEeleHUu 1
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsMOJIMHEHHOe nBrkeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI, IIyTH U IEPEMEIICHUS] MAaTEPUAIBHON TOUYKH OT BPEMEHHU.

CBobOonHOe nazeHue. Y CKOpeHrne CBOOOIHOTO MaeHUs.

KpuBonuneiinoe nBuxeHue. [[Br>keHHME MaTepUasbHOW TOYKH [0 OKPYXKHOCTH C
NOCTOSIHHOW M0 MOJYJI CKOPOCTBIO. YTJIOBas CKOpPOCTh, JIMHEWHas ckopoctTh. llepuon wu
gacTtoTa oOpamieHus. [{eHTpocTpeMuTeIbHOe YCKOPEHHE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHUE: CIUJIOMETp, JABHKCHHUE
CHaps/0B, LICMTHbIE U PEMEHHBIE TIEpEIayuu.

Jlemoncmpayuu

Mopaenb cucTeMbl 0TCUETA, HILTIOCTPAIUS KHHEMAaTHUECKIX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpazoBanue IBUKEHHIA C UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXE U B pa3pe:KEHHOM NPOCTPAHCTBE.

Ha6mronenue nerkenus tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOHOTO MaICHUSI.

Hanpasnenue ckopocTy npu JBHKEHUU TTO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

N3ydeHne HepaBHOMEPHOTO JBUKEHUS C LIEBIO ONPEAEIEHUS] MTHOBEHHONW CKOPOCTH.

HccnenoBanne  COOTHOWIEHUS ~ MEXAY  IMYTAMH,  OPOWJAEHHBIMH  TEJIOM 32
NIOCJIE/IOBATEIbHBIE pPAaBHBIE IPOMEXYTKH BpPEMEHM IPU PABHOYCKOPEHHOM JBHKEHUU C
HAaYaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenue qBUKEHUS MIApUKa B BI3KOM )KUIKOCTH.
N3yuenue nBuxeHus teia, OpOIIEHHOIO TOPU30OHTAIBHO.
Tema 2. /lunamuka

[Tpunnun otHOcHTenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. MIHEpLnanbHble CUCTEMBI
OTCYETA.



Macca tena. Cwia. Ilpunnun cynepnio3unuu cwi. Btopoi 3akon HberoTona s
MartepuanabHOi Touku. Tpetnii 3akoH Hpl0TOHA 7151 MaTepHAJIbHBIX TOYEK.

3akoH BceMupHoOro tsaroreHus. Cuna tsxectd. [lepBas kocMuueckast CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, cKojbkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbKEHHUsS B cuiia TpeHus nokos. Kosddumument tperns. Cuna conpoTHUBICHUS
MIPY IBM>KEHHUH TEJa B KUIKOCTH WM rase.

[ToctynarensHoe U BpamaTeIbHOE IBIKEHUE a0COIIOTHO TBEPAOTO TEA.

MoMeHT cuibl OTHOCUTENbHO OcH BpalieHus. Ilineyo cumbl. VYciioBuss paBHOBECHs
TBEPJIOTO Tea.

TexHnueckne yCTpONCTBA M MPaKTUYECKOE NPUMEHEHHE: NOJIIMIIHUKY, JBUKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne uHEpUUH.

CpaBHeHME MacC B3aMMOJCHCTBYIOIIMX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue CHiL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JAe(pOopMalnu.

HesecomocTs. Bec Tena mpu ycKOpeHHOM MOTBEME U TIAJICHUH.

CpaBHEHME CUII TPEHUS MTOKOS, KAUE€HUS U CKOJIBKECHHUSL.

VYcnoBus paBHOBECHS TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomoi

Nzydenne aBuxeHust Opycka Mo HaKJIOHHOH MIIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXXMHE M PE3MHOBOM
oOpasrie, oT ux aedopmariim.

HccnenoBanue yciioBuid paBHOBECHUS TBEPOTO TEJId, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3akoHnvl coxpaneHus 6 MexaHuke

Nmnynbc MaTepuanbHOR TOUKHU (TeNa), CUCTEMBl MaTEPUANIbHBIX TOUeK. VIMIynbe cuibl 1
W3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE ABUKEHUE.

Pabora cunbl. MOIIHOCTD CUIIBIL.

Kunetnyeckast sHeprusi MaTepuanbHoi Touku. Teopema 00 U3MEHEHUH KMHETUYECKOM
SHEPTUHU.

[lotenunanbHas 3ueprus. [loreHnmanbHas SHEPrus ynpyro AeQopMUpOBaHHON MPYKHUHBI.
[otennuanbHast sHEprys Tesa BOJIM3HM MOBEPXHOCTH 3EMIIH.

[loTeHunanbHble U HENOTEHLMAIbHBIE CHIIBL. CBsI3b pabOTHI HEMOTEHIUAIBHBIX CHII C
M3MEHEHNEM MEXaHUYECKOM SHEPIUU CUCTEMBI TeN. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpoiicTBa U MPaKTUUYECKOE IMPUMEHEHHE: BOJOMET, KOIEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE 1BUKEHUE.

[epexox moTeHIMATBLHON SHEPTUH B KHHETUYECKYIO M 00PATHO.

Yuenuueckuui sxkcnepumenm, nabopamopmsvie pabomuol



N3ydyenue aOCONIOTHO HEYNPYroro yjaapa € IOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKON HSHEPruu Tena Ha
MIpUMepe PACTKEHUSI PE3UHOBOT'O XKI'yTa.

Pa3nen 3. MoJiexkyasipHas pu3uKa U TEPMOIMHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOT Meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOPUU U MX OIBITHOE 0OOCHOBAaHUE.
BpoynoBckoe nBuxkenwe. Juddysms. Xapaktep HBIKEHUS € B3aUMOJICHCTBUS YaCTHII
BemecTBa. MoJieu CTPOCHHsI Ta30B, XUAKOCTEH W TBEPIABIX Tl U OOBSCHEHHWE CBOWCTB
BEIIIECTBA HAa OCHOBE ATHX Mozeield. Macca m pasmepsl Moiekyd. KoauuecTBo BelecTsa.
[Tocrosiunast ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ nusmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KHMHETUYECKOW Teopuu
WJeanbHOTO Taza. AOCOIOTHas TeMmreparypa Kak Mepa CpeIHEeH KHHETHYECKOW SHEepPruu
TEIJIOBOro JBWKeHMs wyactuy rasza. lllkana temneparyp KenbBuna. ['a30Bble  3aKOHBI.
VYpasuenue MengeneeBa—Knanelipona. 3akon JlanproHa. M3omporecchl B uicadbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BeriecTBa. [ paduueckoe mpeacTaBieHre W30MPOLECCOB: U30TEpMa,
n3oxopa, u3obapa.

TexHuueckue ycTporcTBa M MPAKTUUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JO0Ka3bIBAIOIIME JHUCKPETHOE CTPOEHUE BeliecTBa, (oTorpadmu MOIEKyl
OPraHUYEeCKUX COCTUHEHUMU.

OnpiTel 110 1UhPy3un KUAKOCTEH U ra30B.

Monens OpOYHOBCKOTO JTBUKCHHS.

Mogens onbita llTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOI'O B3aUMOCHCTBHUSA.

Monens, MIUTIOCTpUpYIOLIas IPUPOY AABJICHUS ra3a Ha CTEHKU COCy/1a.

OnBITHI, WITIOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UACAIBHOTO Ia3a, U30MPOIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomuol

Ompenenenre Macchl BO3[yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE H3MEpPEHM OO0BEMa
KOMHATBHI, JaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]ly TapaMeTPaMH COCTOSIHUSL Pa3peKEHHOTO rasa.

Tema 2. Ocnogbl mepmoouHamuku

TepmonuHamuueckass cucteMa. BHYTpeHHsIsI dHEprus TEPMOJMHAMUYECKON CHCTEMBI U
crocoObl e¢ m3MeHenus. KomuuecTBo TermaoTel U padoTa. BHyTpeHHSs SHEPrUsl OHOATOMHOTO
ueanbHOro ra3a. Buael terionepenayn: TeIONpOBOAHOCTh, KOHBEKIUS, U3Iy4eHHE. Y 1eNbHas
TEIUIOEMKOCTB BelllecTBa. Kom4yecTBO TEMIOTHI IPH TEIJIONEpeaAaye.

[lonstne 00 ammabatHOM mpouecce. IlepBblii 3akoH TepMmoanHaMuKu. [IpuMeHeHme
MIEPBOr0 3aKOHA TEPMOAMHAMUKY K H3ompoleccaM. I'padudeckas uHTeprnperanus paboTsl raza.

Bropoii 3akoH TepMoarHaMuKi. HeoOpaTuMoCTh MPOLEcCcOB B IPUPO/IE.

TeruioBeie MamHbl. [IpuHIUIEL AEHCTBUS TEMI0OBBIX MaluH. [IpeoOpa3zoBaHus sHEPTUU B
TEIJIOBBIX MammHaX. KoaddumueHT mose3Horo aerctBus TerioBor MamuHbl. [{ukn KapHo u
ero K03 UIMEHT MOJIE3HOTO AeHCTBUSA. DKOJIOTHUECKUE MTPOOIEMBbI TETIIIOIHEPT € THKH.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE INPUMEHEHHUE: JBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBON XOJOJMIBHUK, KOHAUIIMOHED.



Jlemoncmpayuu

N3MmeHeHne BHYTpPEHHEW SHEpPTUM Teja TPHU COBEPIICHUHM pabOTHI: BBUIET MPOOKH H3
OYTBUIKM TIOJl JACHCTBHEM CXXATOrO BO3[yXa, HarpeBaHwe d(pupa B JNATYHHOU TpyOKe MyTeM
TpeHus (BUICOAEMOHCTPAIINSA).

N3meneHue BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Tela Ipy Terionepeaade.

OnbIT 0 a1Ma0aTHOMY PACIIUPEHHUIO BO3/1yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Monenu napoBoit TypOUHBIL, ABUraTeNsl BHYTPEHHETO CrOpaHusl, pEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenue ynenbHOM TEMI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[MapooOpa3zoBanue wu KoHAeHcamus. VcmapeHue u  kumneHue. AOCONIOTHAsT U
OTHOCUTEJIbHAS BIAXKHOCTH Bo3Ayxa. HaceimeHHbIi map. Y aenpHas TEIuioTa mapooopa3oBaHUsL.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT 1ABJICHHUS.

Tsepnoe teno. Kpucrannuueckue u amopgHbie Teaa. AHU30TPONHUS CBOMCTB KPUCTAJIIOB.
Kunkue kpuctamibl. CoBpemeHHble MaTepuaibl. [InaBieHue w Kpuctamiuzanusa. Y aeiabHas
TeruioTa masieHus. CyonuManus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuyeckue ycTpoWCTBa M MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP M TICHUXPOMETD,
KaJIOPUMETP, TEXHOJOTUU TOJYyYEHUS] COBPEMEHHBIX MaTepHaloB, B TOM  YHUCIE
HaHOMAaTepHUaoB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX [1APOB.

Kunenue npu moHMKEHHOM JTaBICHUH.

CrniocoObl U3MepEeHUs BIaKHOCTH.

HabGmoieHne HarpeBaHus U IJIABJICHUS KPUCTANTMYECKOTO BEIIECTRA.

JleMOHCTpaIusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne OTHOCUTENBHON BIaXKHOCTH BO3/1yXa.

Pazjnen 4. JaexkTpoauHaMuKka

Tema 1. Dnexmpocmamuka

DJIeKTpu3anusa Tell. OJIEKTpUYECKHil 3apsa. JlBa BHIAa DIEKTPUYECKUX 3apAJIOB.
[IpoBoAHMKY, TUATAEKTPUKH U IOJIYITPOBOIHUKHU. 3AKOH COXPAHEHHUS 3JIEKTPUUECKOro 3apsija.

Bszaumopeiicteue 3apsaoB. 3akoH Kynona. ToueuHbIl 2IeKTpUYECKH  3apsi.
DnekTpuueckoe 1mosie. Hanpsok€HHOCTH  3IeKTpuueckoro moss. [IpuHIUN cyneprno3uiuu
3JEKTPUUECKUX NoJIeH. JIMHUY HANPSHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cun onexktpocratmyeckoro mona. [lorenmuman. Pa3HOCTH TOTEHIIMANIOB.
[TpoBOAHUKY U AMDIEKTPUKHU B SJIEKTPOCTATHUECKOM MoJe. Jusdnekrpuueckas mpOHUIIAEMOCTb.

DnekTpoeMKocTh. KoHaeHcaTop. DIJIEKTPOEMKOCTh TUIOCKOTO KOHAEHCATOpa. DHEPTHs
3apsHKEHHOT0 KOHZEHCATOpA.

TexHnyeckne ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHME: DIIEKTPOCKOI, 3JIEKTPOMETD,
AJEKTPOCTaTUYECKasl 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB, KOHAEHCATOP, KOMHUPOBAJIBHBIN
arnmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

VYCeTpoCTBO M IPUHIUI ACHCTBUSA IIEKTPOMETPA.

BiaumopeiicTBue Ha3NEKTPU3OBAHHBIX TE.



DIIEKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHyecKasl 3alinTa.

JIMBIEeKTPUKY B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCAaTopa OT IUIOIIAAU  IIJIAaCTHH,
PacCTOSAHUS MEXY HUMH U TUAJIEKTPUIECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. I[Tocmoannsiii 2.1ekmpuyeckuit mox. Toxku ¢ paznuunpix cpedax

DONEeKTpUYECKUH TOK. YCJIOBHUS CYIIECTBOBAaHUS 3JIEKTPUUECKOTO ToKa. McTouHuku ToOKa.
Cuna Toka. [locTosiHHBIH TOK.

Hanpspxenune. 3akon Oma 11 y4acTka LETH.

DnexTpuueckoe COINPOTHBIICHUE. VY nenbHoe CONPOTUBIICHUE BELIECTBA.
[locnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COETMHEHUE IIPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH /xoymns—Jlenna. MOIIHOCTb 3JIEKTPUUYECKOTO TOKA.

DNEeKTpOABMKYIIAsI CHUJIa U BHYTPEHHEE COIIPOTUBIIEHHE UCTOYHMKA TOKa. 3akoH Oma aiis
TOJTHOU (3aMKHYTOM) 2JIeKTprueckoi nenu. KopoTkoe 3aMbIkaHue.

DIIEKTPOHHAs IPOBOAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh CONIPOTUBJIEHUSI METAJIIOB
oT Temnepatypsl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[onynpoBonuuku. CoOCTBEHHass M MPHUMECHAs MPOBOJUMOCTh TOJYIPOBOJIHUKOB.
CsoiictBa p—n-niepexoja. [lonynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B PacTBOPAX M PACILIABAX AJIEKTPOJIUTOB. DIEKTPOJIUTUUYECKAS
JTUcCoIManus. DIEKTPOIIU3.

DnexTpuueckuil TOK B razax. CaMOCTOSTENbHBIN 1 HECAaMOCTOSTENbHBIN pa3psaa. MonHus.
[Ina3ma.

TexHuueckue ycTpocTBa M NPAKTHUECKOE IPUMEHEHHE: aMIEpMETp, BOJIBTMETD,
peocTar, HWCTOYHUKHU TOKa, OJEKTPOHArpeBaTelbHble MPUOOPBL, AJIEKTPOOCBETUTEIbHBIE
pUOOpBI, TEPMOMETP CONPOTHBICHHS, BAaKyyMHBIH AMOJA, TEPMHUCTOPbI U (OTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIM TNOJI, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HaPSHKEHUS.

3aBUCUMOCTb COIPOTHBIICHHUS] LWIMHAPUYECKUX IMPOBOJHHMKOB OT JUIMHBI, IUIOLIAAU
MONIEPEYHOr0 CEYEHMsI U MaTepHaa.

CMelaHHOE COEIMHEHUE TPOBOJHUKOB.

[Ipsimoe m3MepeHHe >IeKTPOABIXKYIIEH cuiibl. KopoTkoe 3amMblkaHWE TrajbBaHUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb COIIPOTUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

HckpoBoii pa3psii 1 IpOBOJAUMOCTh BO3/1yXa.

OAHOCTOPOHHSISI NPOBOJIUMOCTbD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

N3ydeHne cMEIaHHOTrO COEIMHEHMSI PE3UCTOPOB.

N3mepenne  3IEKTpOABMKYHIEH CHIBI HMCTOYHHKA TOKA W €r0  BHYTPEHHETO
COIPOTHUBIIEHUS.



Hab6mronenue anexrponusa.

Me:knpeaMeTHble CBSI3H

Nzyuenne xypca ¢usuku 6azoBoro ypoBs B 10 kiacce OCYIIECTBISETCS C Y4ETOM
CoJlep)KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcamMH MaTeMaTUKH, OHOJIOTMH, XHUMHUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvie nouamus, CBSI3aHHBIE C M3YyYCHHEM METOJOB HAYYHOT'O MO3HAHUS:
sBJIEHUE, Hay4YHbIH (akT, rumores3a, (Qu3nyeckas BEIUYMHA, 3aKOH, TEOpus, HaOJIOJIEHUE,
HKCHEPUMEHT, MOJEIMPOBaHHE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: peuieHHe CUCTEMbl YpaBHEHUHM, IMHeWHas QyHKus, napabona,
runep6osa, ux rpauku U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPHl M MX IPOEKUUH Ha OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBWKEHHE B KUBOW mpupoze, nuddysus, ocMoc, TemIo00MeH
KHMBBIX OPraHU3MOB (BH/bI TEIUIONEPEIau, TEIIIOBOE PABHOBECHE), DIICKTPUUECCKHE SBJICHUS B
JKWBOW MPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsE Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TEJN, JKUAKOCTEH M Ta30B, AIIEKTPHUYECKHUE
CBOICTBa METAJUIOB, JIEKTPOIUTHYECKAS JUCCOLUALINS, TaTbBAaHHUKA.

l'eocpaghus: BIaxXxHOCTh BO3IyXa, BETPBI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JABMKEHUHN C MCIOIb30BAHUEM MEXAHU3MOB, YUCT TPEHUS B
TEXHHMKE, TOJIIMITHAKY, HCIIOJIb30BAHHE 3aKOHA COXPAHEHUs MMITylIbca B TEXHUKE (pakera,
BOJIOMET W Jpyrue), [BUTATelIb BHYTPEHHETO CrOpaHus, ImapoBas TypOuHa, OBITOBOH
XOJOAMIBHHUK, KOHAUITUOHED, TEXHOJIOTHHU TIOJYUYEHHsSI COBPEMEHHBIX MAaTepPHAJIOB, B TOM YHCIIE
HAaHOMATEpPUAIOB, W  HAHOTEXHOJOTWH,  DJIEKTpOCTAaTHYECKas  3allluTa, 3a3eMIICHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NPUHTEP, OSJICKTPOHArpeBaTENbHBIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.

11 KUIACC

Pa3jnen 4. JaekTpoauHaMHuKAa

Tema 3. Maznummnoe none. d1eKmpomazHumHan UHOYKYU

[locTostHHble MarHuThl. B3anMopneicTBHE MOCTOSIHHBIX MarHUTOB. MAarHuTHOE TOJe€.
Bexrop marautHOM MHAYKUMK. [IpuHIMI Cyneprno3unyy MarHUTHBIX Mosei. JIMHUY MarHUTHOU
nHAyKIMU. KapTuHa TMHUN MarHUTHOW MHYKLWH ITOJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTHOe 1oJie IPOBOAHUKA C TOKOM. KapThHa IMHMI MHAYKIMU MAarHUTHOTO MOJS
JUIMHHOTO IPSIMOI'O NMPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KaTYIIKU C TOKOM.
OnbiT Dpcrena. BzaumoaerictBue mpoBOAHUKOB C TOKOM.

Cunia Amniepa, €€ MOJyJIb U HallpaBJI€HUE.

Cuna JlopeHua, e¢ MOAyidb W HampaBieHHe. [[BKeHHWE 3apsyKeHHOW YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnosie. Pabora cuiel Jlopenia.

SIBneHue HNEeKTPOMArHUTHOM WHAYKUMH. [lOTOK BeKkTOpa MAarHUTHOM WHIYKLHUU.
DNEKTPOABUKYIIAS CUJIa MHIYKIMH. 3aKOH JIEKTPOMarHuTHoM nuaykunu apanes.

BuxpeBoe snekTtpuueckoe mnoiie. DIJIEKTPOABMKYIAs CHIA HHAYKUMA B IPOBOJHUKE,
JBUKYIIEMCS IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenua.

NHaykTUBHOCTD. SIBIIEHHE CAMOUHIYKINH. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKLIUH.



OHeprusi MarHUTHOT'O TOJISL KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckue yCTpoCTBA M NPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN HJIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO ITyYKa MATHUTHBIM MOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO MOJISI.

B3anMozenicTBre 1ByX NIPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiibl JIopeH11a Ha MOHBI SJIEKTPOJIUTA.

SIBneHue HNEKTPOMArHUTHON MHIYKIIHH.

[TpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIKYIIEH CHUIIbI MHAYKIIUU OT CKOPOCTH U3MEHEHHUS MAarHUTHOTO
MIOTOKa.

SIBneHne caMOMHAYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopHuvle pabomoi

N3yueHne MarHuTHOrO MOJIsl KATYLIKU C TOKOM.

HccnenoBanue neiicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON WHIYKITHH.

Pa3znea 5. Koste0anus 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpoOMazcHUmMHblE KONeOAHUA

KonebarenpHast cucrema. CBoOomHble MeXaHWYecKue KoneOaHus. [apmMoHudeckue
konebanusa. Ilepuon, dwacrora, ammuryna u (asa xonebanuil. IlpyXKMHHBIH MasTHUK.
MareMaTnueckuii MasTHUK. YpaBHEHHE TapMOHWYECKHX KoseOanwid. [IpeBpaiienne sHepruu
IIPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbuplit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHMS B HICATBHOM
KojeOaTeIbHOM KOHTYype. AHAIOTUS MEXIY MEXaHHUYeCKMMH U 3JEKTPOMarHUTHBIMHU
konebanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHHsI PHEPTUU B HMJICATBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxawlux KoyiebaHUSAX. BoIHYKIeHHbIE MEXaHMUYECKHE KOJICOaHMUs.
Pe3onaHnc. BeiHyX1€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

[Tepemennbiii Tok. CHHYCOUIAJIBHBIA MEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U HAIIPSIKECHMUS.

Tpanchopmarop. IIpousBoACTBO, Tepenada W MOTPEOJICHUE DIIEKTPUYCCKONW IHEPTHH.
OKOJIOTMYECKHME PHUCKM NPU NPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa wucnosb3oBaHus
AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HMU.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHWE: DJIIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUHU 3JIEKTpoIiepeay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KojiedaTebHOM cucTeMbI (IPY>KUHHBIA MM MaTEMaTHYECKHUM
MasITHUK).

HaGnronenue 3aTyxaronmx KojaeOaHuii.

HccnenoBanue CBONCTB BEIHYKICHHBIX KOJICOAHUA.

Habmronenue pe3onanca.



CBOOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHHUS.

OcmnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKA U HANpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUA.

Pe3onanc npu mocnegoBaTeNbHOM COSIWHEHUN PE3UCTOPA, KATYIIKH HWHAYKTHBHOCTH M
KOHJIEHcaTopa.

Mopenb TUHUY JIEKTpONepe aun.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAIbIX KOJIeOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl Tpy3a.

HccnenoBanne TmepeMEHHOTO0 TOKa B IEMUM U3 IOCJIEAOBATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHUMHbsle 60JIHbL

MexaHuyeckue BOJIHBI, ycloBUs pacnpoctpaneHus. [lepuon. CkopocTs pacnpocTpaHeHUs
u jmHa BoJHEL [lomepedyHple W TPOAONBHBIE BONHBL WHTepdepeHis u audpakius
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. | poMkocTh 3ByKa. BeicoTta ToHa. TemOp 3ByKa.

DJIEeKTPOMArHUTHBIE BOJHBI. YCJIOBHS M3JyUYE€HUS SJEKTPOMArHUTHBIX BOJIH. B3amMmHas
opueHranusi BektopoB E, B, V B snexktpomarauTHOW BosiHe. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpakeHHe, TMpeloMIIeHHne, monspu3anus, audpakuus, uHTepdepeHus. CKOPOCTh
3JIEKTPOMATrHUTHBIX BOJIH.

[Ikana »neKTPOMAarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMTIBEI pagroCBsA3U U TeneBuaAeHUA. Pannomokamus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPY>KAIOIICH CpeIbl.

TexHU4ecKnue YCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIIBTPA3BYKOBAs JUATHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, paaIuoIpUEeMHIK, TEICBU30D,
anTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHCHHE TTOTIEPEYHBIX U TIPOIOJIBHBIX BOJIH.

Konebmromeecs Teo kKak HICTOYHHK 3BYKA.

Hab6mronenue oTpaykeHus v MpeIoMIICHUS MEXaHUYECKHUX BOJTH.

Habmonenue unrepdepeHyu u 1udpakimyu MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue CBsS3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUTATYIOH M YacTOTOM
KoJIeOaHU.

UccnenoBanue  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPa)X€HUE, IPEIOMIICHHE,
nossipu3anys, AU pakius, “HTepdepeHITus.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsimonuHetHOE paclipocTpaHEHHUE CBETa B OJTHOPOIHOM cpe/ie.
Jlyd cBeta. TodyeuHbIif HICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxkeHHsI cBeTa. llocTpoeHue M300paKeHHW B IIOCKOM
3epKase.

[Ipenomnenne cBeta. 3aKOHBI TPEIOMJICHHS CBeTa. AOCOJIOTHBIA  ITOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee orTpaxkeHue. lIpenenpHbli yrosl IOJIHONO BHYTPEHHETO
OTpakKeHHUS.

Jucniepcus cera. CioxkHbIN cocTaB 0enoro cBeta. [IBerT.



Coluparonue W pacceuBaroIIMe JTUH3BL. TOHKas JuH3a. DOKYCHOE paCCTOSIHUE W
ONTHUYeCKas Cuia TOHKOW JUH3bL. [locTpoenue n3o0pakeHnui B COOMPAIONINX U PACCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEJIMYECHUE, 1aBAEMOE JINH30MU.

[Ipenensr npUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. HWuTepdepenuus cBera. KorepeHTHble HCTOYHHUKH. Y CIOBHS
HAOJIFO/ICHUS] MAKCUMYMOB 1 MUHUMYMOB B HHTEPQEPECHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakmus cera. JudpakuvoHHas pemeTka. YciaoBue HAONIOIEHUS TJIaBHBIX
MaKCUMYMOB IIPY NTAJICHUU MOHOXPOMATUUECKOTO CBETA HA TUPPAKIIMOHHYIO PEIICTKY.

[onspusanus ceera.

TexHu4yecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (QoToammapar,
MPOCKIIMOHHBIA  ammapar, MHKPOCKOI, TEJECKOI, BOJOKOHHAs OMNTHKA, Iu(paKImoHHAS
pEIeTKA, TOJISPOUI.

Jlemoncmpayuu

[IpssmosiuHETHOE pacnpOCTpaHEHUE, OTPAKEHHE M IpejomiieHne cBeta. OnTUyecKue
pUOOPBHI.

IlonHoe BHyTpeHHEE oTpaxkeHue. Moneib CBeToBOAA.

HccnenoBanue cBONWCTB M300pakeHUH B JIMH3AX.

Mopenu MUKpOCKOIIA, TEJIECKONa.

Habmronenne naTEpdEepeHInT CBETA.

Habmonenue audpakuuu ceeta.

Hab6nronenue qucnepcuu cera.

[TonmyueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Toyyenue cekTpa ¢ moMoIIbio AUGPaAKIIHOHHON PEIICTKH.

HabGutoieHne nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol

N3mepenne nokazaresns NpeoMIICHUs CTEKIA.

HccnenoBanue cBOWCTB N300paXeHHUM B TMH3aX.

Hab6mronenue qucnepcuu cBeTa.

Pazaen 6. OcHOBBI crielAIBLHON TEOPHU OTHOCHTEIbHOCTH
I'paHuIEl MPUMEHMMOCTH KJIACCUYECKOW MexaHMKH. IlocTynaTel crienuanbHON TEOpUHU
OTHOCHUTCJIIBHOCTH: HHBApUAHTHOCTL MOAYJIA CKOPOCTH CBC€Ta B BaKyymMe€, MNPHUHIUIL
OTHOCHUTEJILHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEYICHUE BPEMEHH U COKPAILLIEHUE JITUHBI.
OHeprus U UMIYJbC PEISITUBUCTCKON YaCTULIBI.
CBs13b Macchl C SHEPrUuei U UMITYJILCOM PENIITUBUCTCKON YaCTHUIIbl. DHEPTHUS TOKOS.

Pasznen 7. KBantoBas ¢pusuka
Tema 1. dnemenmul K6AHMOGOU ONMUKU
®otonsl. Popmyna [lnanka cBsizu sHEprUU POTOHA C €r0 YACTOTOW. DHEPIUs MU UMITYIIbC
(dbotona.
OtkpeiTue u wuccinepoBanue @orospdexra. Ombitel A. I'. CroneroBa. 3aKOHbI
¢boroaddexra. YpaBHenue DitHmuTeitHa 115 potoddpdexra. «KpacHas rpanuma» hotorddexra.
Jasnenue ceeta. Omertel I1. H. JIeGenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuyeckue ycTpoiCTBa U MPAKTUUECKOE MPUMEHEHUE: (POTO3IEMEHT, (POTOIATUHK,
coNHeYHas OaTapesi, CBETOAHOI.

Jlemoncmpayuu

®dotorhPeKT Ha yCTAaHOBKE C ITMHKOBOM TIACTHHOM.

HccnenoBanue 3aKk0HOB BHEIIHETro GpoToaddexra.

Cseroauon.

Conneynas O6atapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pesepdopna mo paccesauto o -dactunl. [lnanerapHas
Mozenb atoma. [loctynatel bopa. M3nyuenue u mornomenrne GOTOHOB MPHU MEPEX0JIe aToMa ¢
OJIHOTO YpOBHSI SHepruu Ha Apyroil. Bumel cmextpoB. CHekTp ypOBHEH HHEpruu aroma
BOJIOpOJA.

BonHoBsie cBoiicTBa yacTuil. Bonuel ae bpoinsa. KopnyckynspHo-BOJIHOBOM 1yann3M.
CHoHTaHHOE U BBIHYKIECHHOE U3TyYEHUE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: CHEKTPAIbHBIM aHaIu3
(cexTpockom), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopna.

Onpenenenre JIMHBI BOJTHBI J1a3epa.

HabGuroteHne TMHEWYaThIX CIIEKTPOB H3JTyYCHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, 1abopamopHuvle pabomul

Hab6mronenue nuHeitgaToro crekrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JI0Ka3bIBAIOIUE  CJIOXHOCTb  CTPOECHHA  sA7pa. OTtkpblITHE
pannoakTuBHOCTU. OnbIThl Pe3epdopaa no onpeneneHnio cocraBa painoaKTUBHOTO H3JIy4eHHs.
CaoiictBa anba-, 6era-, raMma-u3nydeHus. BiausHue paaroakTHBHOCTH Ha KHUBbIE OPraHU3MBI.

OTtkpeiTHe TIpOTOHa W HeWTpoHa. Hykmonnas mozens siapa I'eiizenOepra—lBaneHKoO.
3apsn sapa. MaccoBoe yucio sapa. M30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA OeTa-pacnaz. ['amma-uzinydeHue. 3aKoH
paInoaKTHBHOTO pachasa.

OHeprus cBA3M HYKJIOHOB B sizipe. SInepHble cuiibl. Jledekt Macchl saapa.

Snepusle peakuuu. JleneHue U CUHTES SAEP.

SAnepusiii peaktop. TepmosinepHsbiit cunTe3. [IpoOaemMbl 1 EPCHEKTUBHI SAEPHOM
JHEPreTUKU. DKOJIOTMYECKHUE aCIIEKTHI IACPHON SHEPIEeTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TIO3UTPOHA.

MeTobl Ha0JIIOIEHUS U pETUCTPAIK AIEMEHTAPHBIX YaCTHIL.

@dyHnaMeHTanbHbIE B3auMOoecTBUSA. EAMHCTBO pU3HMUecKoil KapTHUHBI MUDA.

TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE MPUMEHEHHE: TO3UMETp, KamMepa BuibcoHa,
SIZICPHBIN peakTop, aToMHast 6oMoa.

Jlemoncmpayuu

CueTUrK HOHU3UPYIOLINX YaCTHULL.

Yuenuueckuu sxcnepumenm, nabopamophuvie pabomul
HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. Di1eMeHTHI aCTPOHOMHHU U acTPOPU3NKHU



Ortanbl  pa3BuTHs  acTpoHomuM. [lpukiangHoe W MHUPOBO33pPEHUECKOE  3HAUYECHUE
ACTPOHOMUH.

Bup 3Be¢3aH0TO HEOa. Co3Be3ausi, ApKUe 3BE3/IbI, ITIAHETHI, X BUANMOE ABH)KCHUE.

Conneynas cucrema.

Connue. ConHeuyHas akTUBHOCTh. Mctounuk sHeprum ConHI@ M 3BE31. 3BE3IbI, HX
OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma «CHEKTpaJbHBIM KJIaCcC — CBETHUMOCTB». 3BE3[IbI
I[JIAaBHOW MOCJIEIOBATEILHOCTA. 3aBHUCHUMOCTH «Macca — CBETHUMOCTELY» JUIA 3BE€3J IJIaBHOU
MOCJEeI0BAaTeIbHOCTU. BHyTpeHHee crTpoenue 3Be3a. (COBpEeMEHHbIE MPEACTaBICHUS O
MIPOUCXOXKACHUU U 3BoItoLMU CoJIHLA U 3BE3/1. DTaIbl )KU3HU 3BE3L.

Mneunsiii [TyTs — Hamra ["anaktuka. [Tonoxxenue u nemwxenne Comuna B ['anaktuke. Turmbl
ranakTuk. Pagroranaktuku u kBazapbl. UepHbIe ABIPHI B s/Ipax rajJakTUK.

Bceenennas. Pacmmmpenue Bceenennoil. 3akon Xa00ma. PasOeranme ranaktuk. Teopus
Bonwuioro B3peiBa. PennkToBoe u3inyyeHue.

MacmtaOnas cTpykrypa Beenennoii. MeraranakTuka.

Hepemennsie mpobieMbl aCTpOHOMUHU.

Yuenuueckue nabnooenus

Ha6nronenus HEBOOPYKEHHBIM TJIa30M C MCTOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUIN
JUTSL OTIPEJICNICHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noaymapus 1 sipkue 3BE3/1bl.

Habumtonenus B reneckon Jlynel, muianer, Maeunoro Ilytu.

O06o0maruee NOBTOPeHUE

Ponb ¢u3Wku u acTpOHOMHH B 3KOHOMUYECKOW, TEXHOJIOTMUECKOH, COIMAIBLHOW U
ITUYECKON cdepax MAeITeIbHOCTH YeJlOBeKa, pOlb M MECTO (PU3UKHM M acCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, pOib (U3NYECKON Teopud B (POPMUPOBAHUU
MIPEICTaBICHUH O PU3HUECKON KapTHHE MHUpPa, MECTO (PU3NUECKON KapTUHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEJACTABICHUN O IPUPO/IE.

MexnpeameTHble CBSI3U

Nzydenne xypca ¢usuku 6a3oBoro ypoBHss B 1l kiacce OCYIIECTBISETCS C Y4ETOM
collep)KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcamMH MaTeMaThKH, OHWOJIOTHMH, XHUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nouwamusi, CBS3aHHbIE C M3YyYEHHEM METOJIOB HAay4YHOT'O ITO3HAHUSA:
SBIICHWE, HAy4yHBbIH (akT, rumote3a, ¢u3nyeckas BENWYHHA, 3aKOH, TEOpHs, HaOIIOACHUE,
SKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOSKIIMM HA OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOW3BOJHBIC JIEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKHU TI0JI00MS TPEYTOJILHUKOB, ONIPEICIICHHUE IUTOMIAIN TUIOCKUX PUryp 1 00beMa Tel.

buonocus: snekTpudeckue SBICHUS B JKUBOM MpHUpOJE, KoJieOaTeNbHbIE IBUKEHUS B
JKUBOW TPUPOJIC, ONTHUYECKHUE SIBJICHUS B JKMBOW NPHUPOJAE, ACHCTBUE paauallud Ha >KUBBIC
OpTraHU3MBI.

Xumusi: CTpOEGHHE aTOMOB W MOJIEKYJ, KpHUCTAJUIMYECKas CTPYKTypa TBEPIABIX Tell,
MEXaHU3MBbI 00pa30BaHUs KPUCTAIUTMYECKON PENIECTKH, CIIEKTPAbHbIN aHAIIN3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (poTochEMKa 3eMHOMN
MMOBEPXHOCTH, IPEICKA3aHUE 3EMIICTPSICCHUIA.



Texnonoeus: NTAHUM DJIEKTPOIEpeaay, TeHepaTop MEPEMEHHOI0 TOKa, IEKTPOABUIraTelb,
MHAYKIMOHHAsl Tedb, pajaap, paguoONpUEMHHK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
IIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJTHEUHas Oarapes.



INIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne ydeOHOro mpeamera «®dus3MKa» Ha YpPOBHE CPEIHEro oOIero oOpa3oBaHUS
(6a30BBIi  YpOBEHB) JIOJDKHO  OOECIEUUTh  JTOCTIDKEHHE  CIICAYIONUX  JIMYHOCTHBIX,
METarnpeIMETHBIX U MPEJMETHBIX 00pa30BaTEIBHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yNIbTaThl OCBOECHUs yuyeOHOro mnpeamera «Pu3MKa» AOIKHBI OTPakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEH JIMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHEHTAIMid, TO3UTHBHBIX BHYTPEHHUX
yOeXKIeHUH, COOTBETCTBYIOIMX TPATULMOHHBIM I[IEHHOCTSAM POCCHICKOro o0IecTBa,
paciupeHue >KU3HEHHOTO OIBbITa M ONbITa JIEITEIBHOCTH B IPOLECCE Peau3allMd OCHOBHBIX
HaIlpaBJICHUH BOCTIUTATEIbHOM JESITEIHOCTH, B TOM YHCJIE B YACTH:

1) rpaknaHCKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh TPAXKAAHCKON TO3MLIMU OOy4aromerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUICKOro 00IECTBa;

NPUHATHE TPAJUIMOHHBIX O0IEYETOBEYECKHX I'YMAaHUCTUYECKUX U AEMOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEIBHOCTh B UHTEPECAX I'PaXKTaHCKOr0 00IIeCTBa,
y4acTBOBaTh B CAMOYIIPaBJIEHUH B 00pa30BaTEIbHOM OpraHu3alny;

YMEHHME B3aMMOJECHCTBOBATH C COLMAJIbHBIMU HMHCTUTYTaMU B COOTBETCTBUHM C HX
(GYHKIMSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTAPHOM 1 BOJIOHTEPCKOM €SI TEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCITUTAHUS:

c(OPMHPOBAHHOCTb POCCUHCKON IPa’KAAHCKOM MASHTUUYHOCTH, NATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K T'OCYJapCTBEHHBIM CHMBOJIaM, JOCTHKEHHUSIM POCCHUMCKHX
yUYCHBIX B 00J1aCTH (PU3UKH U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IIOBE/ICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEILEHUs, OPUEHTUPYSACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJI€ B ACSATEIBHOCTH YUCHOI'O;

0CO3HAHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMUS:

JCTETUYECKOE OTHOLIEHUE K MHUPY, BKIIOUYasl 3CTETUKY HAYYHOTO TBOPYECTBA, NPUCYLIETO
¢u3nveckoit HayKe;

5) Tpy0BOT0 BOCTIMTAHUS

UHTEpEC K pa3IWYHbIM cdepaM NpoPecCHOHATBHONW NEATeNIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOM M TEXHHKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymien
npogeccun 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHIO M caM000pa30BaHUIO B 00JacTh (hU3MKU Ha
MPOTS)KEHUH BCEU KU3HU;

6) 9K0JIOrHY€eCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOM KYNbTYphl, OCO3HaHHME TJO0AJBHOTO XapakTepa
9KOJIOTUYECKHX MTPOOJIEM;



IJTAHUPOBAHUE U OCYIIIECTBICHHE JACHCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHMS
Leel yCTOMYMBOroO pa3BUTHS YEJIOBEUECTBA;

paclIupeHue OmbITa JESITENbHOCTH SKOJIOTMYECKON HAMpaBICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAaHUM 110 PU3UKE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTus HU3NUECKON HAYKH;

OCO3HaHHE IICHHOCTH HAay4YHOW JEATeIbHOCTH, TOTOBHOCThH B Ipoliecce U3ydeHus: GU3UKu
OCYHICCTBIIATDH ITPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIBHOCTD MHAWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEMETHBIE PE3YJIbTATbHI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble JlornyecKkue 1eicTBus:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJM3UpOBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENEIATh LUEIH IEITEIbHOCTH, 3aJaBaTh NapaMeTPbl U KPUTEPUHU X JOCTHIKECHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEYUS B pACCMATPUBAEMBIX (PU3MUECKUX SBICHUSAX;

pa3pabaTbIBaTh IUIaH pELICHUs MPOOJIEMBI C YUETOM aHAIN3a UMEIOLINXCS MaTepHalIbHBIX
1 HEMaTepHUaJbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YNIBTATOB LIETAM,
OLIEHUBATh PUCKH MOCJIEICTBUMN JAEATEIbHOCTH;

KOOPJIUHHUPOBATh U BBHIMOJIHATH Pa0OTY B YCIOBUSX PEANbHOIO, BUPTYAIbHOIO U
KOMOMHUPOBaHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBILUICHUE IPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBble uccienoBarebCKue 1eCTBUSA!

BJIaJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBHIMH TOHSATHSIMH U MeToJIaMH (pu3mdeckon
HayKU;

BJIa/IeTh HaBBIKAMHU Y4YeOHO-HCCIEOBATEIbCKON U MPOEKTHOM NeATeIbHOCTH B OOJAcTH
(¢u3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB PEIICHUS 3a1a4
(hU3MYECKOro coJepKaHusl, MPUMEHEHHUIO PAa3IMYHBIX METO/I0B TIO3HAHMS,

BJIAaJE€Th BHJIAMU [JEATEIBHOCTH IO TOJIYYEHHIO HOBOI'O 3HAHUSA, €ro HMHTEpIpEeTaluH,
MpeoOpa3oBaHUI0 M NPUMEHEHHUIO B Pa3JIMYHBIX YYEOHBIX CHUTyallUsIX, B TOM 4HCIE Ipu
CO3/IaHMH Y4EOHBIX IPOEKTOB B 00J1aCTH (PUBUKH;

BBISIBJISITh NIPUYHMHHO-CJIEACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3aJady, BBIJBUTATb
TUIIOTE3y €€ pELICHUs, HAXOAUTh AapryMEHThl JUIsl JOKa3aTelIbCTBA CBOMX YTBEPKIACHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJI€ PpELICHUS 3a7aud pe3yibTaTbl, KPUTUYECKU
OLICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSAX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33aJaud B 0Opa30BaTEIbHOM /NEATENbHOCTH, B
TOM YHCJIE TIPHU U3y4eHUH (HU3HKH,

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETCHHBIHN OIIBIT;

YMETh IEPEHOCHUTD 3HAHUA 10 (PU3UKE B IPAKTUIECKYIO 00JIACTh KU3HEAEATEILHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE MJIEU, IIPEUIaraTh OPUTMHAIbHBIE IOJXObI U PELICHMS;

CTaBUTb NPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTePHATUBHBIEC PEIICHUS.



Pabora ¢ nndopmanmeii:

BJIaJIETh HaBBIKAMU IMOJTy4eHHUs MH(OpMaruu (GU3NYECKOro CoJepKaHHus M3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIATH IIOMCK, aHajiu3, CHUCTEMAaTU3alul |
HHTEpIpeTanuio HHOPMALMY Pa3INYHbIX BUJOB U (POPM IIPECTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMALINY;

UCTOJIB30BaTh CPEACTBA HMH()OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pelIeHNY KOTHUTHBHBIX, KOMMYHHMKAaTHUBHBIX W OpPraHU3alMOHHBIX 3a7ad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30IMaCHOCTH, TUTUEHBI, PECYpcoCcOepex e s, IPABOBbIX U
STHYECKUX HOPM, HOPM HH(OPMAIIIOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COAEPXKAaHUS B pa3IMUHBIX (opMaTax C ydeTOM
Ha3HaueHuss uWHOPOpMAIMM U LEJIEBOM ayaUTOpUH, BbIOMpas ONTHUMalbHYIO (opmy
MIPEACTABICHUS U BU3YyaIU3aliH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHSA:

OCYIIECTBIISATH O0IIEHNE HA YPOKax (PU3UKH U BO BHE-YPOUHOM JEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlUil U CMATYAaTh KOH(MIUKTHL

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBUIYATbHON pabOTHI;

BBEIOMpATh TEMATHKy W METOJBI COBMECTHBIX NEWCTBUU C Y4eTOM OONIMX HHTEPECOB U
BO3MO>KHOCTEH Ka’KJI0T0 4jIeHA KOJIJICKTHBA;

MPUHUMATh 1€ COBMECTHON JAESTEIHHOCTH, OPraHM30BBIBATH U KOOPJAWHHUPOBATH
JICUCTBUSA IO €€ JOCTHUKEHHIO: COCTAaBJAThH IUIaH ACHUCTBUH, paCOpeAcssTh PO C Y4ETOM
MHEHUH y4aCTHHKOB, 00CYXKIaTh pe3yIbTaThl COBMECTHOM paOOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXKIOTO YYaCTHHUKA KOMAaH/bl B OOIIUI pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

MpeJiaraTb HOBBIE IMPOEKTHI, OLEHUBATHh UAEH C MO3ULUHU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCVILECTBJISATh TMO3UTUBHOE CTPATETHYECKOE TOBEJACHHE B PA3JIMYHBIX CUTYyalUsX,
MIPOSIBIISATH TBOPUECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHble yHHUBEPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranu3anus:
CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEJIBbHYIO JESATENBHOCTh B 00JacTH (PU3UKU U
ACTPOHOMMH, BBIABIISATH MPOOIEMBI, CTAaBUTh U (HOPMYITHPOBATH COOCTBEHHBIE 3a]a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PACUCTHBIX M KAa4eCTBEHHBIX 3aj]ad, IUIaH
BBITIOJIHCHHSI TIPAKTHYECKOH pabOThl ¢ y4e€TOM UMEIIIMXCA PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEAINIOYTEHHI;
JIaBaTh OIIEHKY HOBBIM CUTYAIIUSIM;
pacumpsATh paMKH y4eOHOT0 IIpeIMeTa Ha OCHOBE JINYHBIX MPEANOUYTCHUN;
JIenaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 32
pernieHue;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO SPYIUIMA B o0macTu  (pusmkw,
TTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLUOHAIbHbI HHTEJIEKT:



J1aBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBHI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEISM;

BJIaJIeTh HABBIKAMU [TO3HABATEIBHON pePIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHIMA
Y MBICJIUTEJIBHBIX MTPOLIECCOB, UX PE3YJILTATOB U OCHOBAHU;

HCIOJIb30BaTh MPUEMBI pe(IeKCHU AJIs OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX MPU aHATIU3€ PE3YJIbTATOB JEATEIbHOCTH;

NIPUHUMATD ce0s, TOHUMasi CBOM HEOCTATKU U TOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPTYMEHTHI IPYIUX [IPU aHAIMU3€E PE3yJIbTaTOB J€ATEIbHOCTH;

MPU3HABaTh CBOEC MPABO U MPABO APYTrUX HA OMIHUOKH.

B nporiecce 1OCTHXKEHUS IMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TPOrpaMMBbl MO (PU3UKE IS
YPOBHS CpeAHero olmero o0pa3oBaHus y 0O0y4YaIOIIUXCs COBEPIICHCTBYETCS IMOIMOHAIBHBIN
HHTEJJIEKT, Mpenoararomui chopMUpPOBaHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh OHUMATh CBOC SMOIIMOHAIBHOE COCTOSHUE,
BHJICTh HAIIPaBJICHUS PA3BUTHSI COOCTBEHHOMN YMOIIMOHATILHOM cepbl, OBITh YBEPEHHBIM B ce0e;

CcaMOperyJINPOBAHMUS, BKJIIOUYAIOLIETO CaMOKOHTpOIJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOC IIOBEJCHHE, CIIOCOOHOCTh aJaNnTUPOBAThCA K HSMOIMOHAIHHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHMBAllMM, BKJIOYAIOIICH CTpEMJIEHHE K JOCTH)KCHHMIO LIEJIM MU YCIIEXY,
ONTHMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/ISl U3 CBOUX BO3MOXHOCTEH;

SMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHHE IPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHNUHU OOLIECHHS, CIIOCOOHOCTH K COUYYBCTBHUIO M CONIEPEKUBAHMIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C JAPYTUMHU
JTIOABMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U Pa3pemiaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIbTATHI

K xoniy ooydenust B 10 kjacce mnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaThb CPOPMHUPOBAHHOCTD y O0YUAIOIINUXCS YMEHUIA:

JIEMOHCTPUPOBATh HA MPUMEpaxX poJib U MecTO (GU3UKU B (POPMUPOBAHUU COBPEMEHHOU
HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJOTHM, B MPaKTHUYECKOH
JIESITeILHOCTH JIIOICH;

YUYUTHIBATh TPAHUIIBl MPUMEHEHHS H3YYCHHBIX (DU3NYECKUX MOJEJIeH: MaTepuaibHas
TOUYKa, MHEpIUAIbHAs CHUCTEMa OTCYETa, a0CONIOTHO TBEPIOE TeNO, HAeajbHBIA ras, MOAENId
CTPOEHMS Ta30B, )KMJIKOCTEH W TBEPABIX TE€J, TOUECUHBINA DJIEKTPUUECKUI 3apsii NPHU PELICHUU
(buzmvecKux 3aaay;

pacmo3HaBaTh (QU3NYECKUE SBICHHS (MIPOIECChI) M OOBSICHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUS BELIECTBA U AJIEKTPOAMHAMUKH:
paBHOMEpPHOE U PaBHOYCKOPEHHOE MpPSIMOJUHEITHOE IBUXKEHHE, CBOOOJHOE TMaJeHuE Tell,
JBIDKEHUE 110 OKPY)KHOCTH, WHEpUHMs, B3auMmojeictBue Ten, 1auddy3us, OpoyHOBCKOE
JBUKEHHME, CTPOCHUE JKUIKOCTEH W TBEPABIX TEJ, U3MEHEHHE 00bEMa TeJl NpPU HarpeBaHUU
(oxJtaXkAeHuH), TEeIJI0OBOE paBHOBECHE, HCIIapEeHUe, KOHACHC AN, TUIaBlIEHNE, KPUCTaIN3allHs,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBIIEHUE JABJIEHHUS ra3a MpU €ro HarpeBaHWU B 3aKPBITOM
cocyze, CBA3b MEXIy IapaMeTpaMu COCTOSHUSI Ta3a B M30Ipolleccax, d3JEKTpU3alus Ted,
B3aUMO/ICIICTBUE 3apSAI0B;



OIUCBIBATh MEXAHUYECKOE JIBHKEHHE, UCIOJIb3Ys (U3NYECKHE BEIMYUHBI: KOOPIMHATA,
IIyTh, NEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUia, UMITYJIbC Tela, KHHETHUYEeCKas
SHEprus, MOTCHIUAbHAs JHEPrusi, MeXaHHueckas padoTa, MeXaHHYeCKas MOIIHOCTh, NpHU
ONHCAaHUM MPABUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIOJIb3YyEeMBIX BEJIMYMH, HX
0003HaueHMs U €IUHMIIBI, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIUUHHY
C IpYIrUMH BEJINYMHAMY;

ONKCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS, HCIOJIb3Ys
¢u3nyeckre BEIMYUHBI: JaBIEHHE Tra3a, TEeMIepaTypa, CpelIHss KHHETHYeCKas JHeprus
XaOTUYECKOT0 JIBWJKEHUS MOJIEKYJ, CPEIHEKBaJpaTHYHAas CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIUIOThI, BHYTPEHHsISI HEprus, pabora rasa, K03(Qp(UIUEHT MOJIE3HOTO AEHCTBHS TEMJIOBOTO
JIBUTATEJIS; IPU OMIMCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCTIONIb3YEMBIX BEJIMYHMH,
ux O00O3HAUeHWS] W ENWHUIBI, HAXOAWTh (POPMYIBI, CBS3BIBAIOIIME JAaHHYIO (UINIESCKYIO
BEJIMYMHY C IPYTUMU BEIMUNHAM;

ONHCHIBAaTh W3YYEHHbIE SJIEKTPUUECKHE CBOMCTBA BELECTBA U DIIEKTPUUECKHUE SIBICHUS
(mpoueccsl), UCNONb3ysd (U3NYECKHE BEIMUYMHBIL: JEKTPUUECKUN 3apsjl, dJIEKTPUYECKOe IOJIE,
HaIpsDKCHHOCTh  I10JI, IOTEHIMAJ, pa3HOCTh IIOTEHLIMAJIOB; IIPU ONUCAHUM IPABUIIBHO
TPAaKTOBaTh (DU3MYECKUH CMBICT HCIIOJIB3YeMbIX BEIHMYMH, HMX OOO3HAYCHHS W €IUHUIIBI;
yKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOILNE JAHHYIO (PM3UUECKYIO BEJIMUYNHY C JPYTUMH BEJIMYUHAMY;

aHaMU3UpoBaTh (DU3MYECKHE MPOLECCHl U SIBJICHUS, UCIONB3Ys (PU3MUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BceMupHoro tarotenus, |, II u III 3akonsl HbroTOHA, 3ak0OH coxpaHEeHUs
MEXaHUYECKON PHEPIUH, 3aKOH COXPAaHEHHs MMITYJIbCA, IIPUHLUI CYNEPIO3ULIIAN CUJI, IPUHLIAI
PaBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KHHETHUECKYIO TEOPUIO CTPOEHUS
BEILECTBA, Ta30BbIE€ 3aKOHbI, CBSI3b CPEAHEN KHUHETHUYECKON BSHEpPruu TEIJIOBOTO JBUIKECHMUS
MOJIEKYJT ¢ aOCOJIOTHOM TeMIepaTypoi, MEepBbli 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHHUs
JJIEKTPUUECKOr0 3apsiaa, 3akoH KynoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBHS (TPaHULIbL, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE PUHLIUIIBI ICHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pasauyaTh ycJIoBHs UX 0€30M1aCHOTO UCMOIb30BaHUs B IOBCEIHEBHON KU3HMU;

BBITIOJHATh JKCIEPUMEHTHl IO HCCIEIO0BAaHUIO (DU3MUYECKUX SIBICHMH U TMPOILECCOB C
UCIOJb30BAHUEM  TMpPSIMBIX M  KOCBEHHBIX M3MEpPEHMH, TMpH 3TOM  (HopMyaupoBarth
npobiemMy/3ajady M THINOTE3y y4eOHOro OJKCIEpUMEHTa, COoOMpaTh YCTAaHOBKY W3
IIPEI0KEHHOT0 000pYA0BaHUs, IPOBOAUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILIECTBIIATh MpPSIMbIe W KOCBEHHBbIC H3MEpeHHsS (U3NYECKUX BEIMYUH, IPU STOM
BBIOMpATh ONTUMANbHBII CHOCOO M3MEpPEHUsT W HCIOJIb30BaTh HM3BECTHBIE METOJbI OLIEHKH
MOTPENTHOCTEN U3MEPEHUI;

UCCIIEZIOBATh 3aBUCHUMOCTH MEXIYy (U3MYECKUMH BEJIMYUHAMU C HCIOJIb30BAHUEM
NpSIMBIX U3MEPEHUH, NpU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH pE3YJIbTaThl
MIOJTy4EHHOM 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BHJIE TaOJIUI U rpadUKOB, 1€7aTh BBIBOAbBI
10 pe3yJibTaTaM MCCIIe0OBAHMUS;

cobmoaTh InpaBuia 0€30IacHOr0 TpyAa IpPU HNPOBEIEHUM HCCIEJOBAHUH B paMKax
y4eOHOro 9SKCIEpPUMEHTa, y4eOHO-MCCIE0BATENbCKOM U TNPOEKTHOW JAEATENbHOCTH C
HCII0JIb30BAaHNEM U3MEPUTENIbHBIX YCTPOUCTB U TJAOOPaTOPHOr0 000PYAOBAHNUS;

pelmaTh pacueTHbIE 3aJayd C SBHO 3aJaHHOM (U3MUECKOM MOJeNblo, HUCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/la4i BHIOMPATh (PU3NUECKYIO
MOJI€Nb, BBIIEIATh (U3UYECKHUE BEIUYMHBI M (OPMYIIbI, HEOOXOAMMBIE Ui €€ pelleHMUs,
MIPOBOJIUTH PACUCTHI U OLIEHUBAThH PEAbHOCTD MOJTYYEHHOI'O 3HAaUEeHUS (PU3NUECKOI BEINYMHBI,



pelaTh KauyeCTBEHHBIC 3aJ]aud: BBICTPAWBATh JIOTHUECKH HENPOTHBOPECUMBYIO IIETIOUKY
paccyXIIeHU# ¢ OMopoil Ha N3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBICHUS;

WCIIONIb30BaTh MPH PEIICHUHM Yy4eOHBIX 3a/Jad COBpPEMEHHBbIe HH(OPMAIMOHHBIE
TEXHOJIOTUH JUIS TIOWCKA, CTPYKTYPHPOBAHMS, MHTEPIPETAMU M TPEACTABICHHUS y4eOHOU W
HAyYHO-TIOMYJISIPHONH HMH(POpPMAIUK, TOJYYCHHON H3 Ppa3IUYHBIX HMCTOYHHMKOB, KPUTHYECKHU
aAHATM3UPOBATH MMOTYyIaeMYyI0 HH(OPMAIIUIO;

MIPUBOJIUTEH TPUMEPHI BKIIAJa POCCHUCKHX M 3apyOe)KHBIX YUCHBIX-(PU3NKOB B Pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETHYECKHE 3HaHWS 1O (U3UKE B TIOBCEIHEBHON JKH3HHM IS
obecnieueHnst 0€30MMaCHOCTH TP OOPAIIEHUH ¢ TPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMH, JIJIS
COXpaHEHHS 3/I0POBbS U COOIOACHUS HOPM DKOJIOTHUECKOTO MOBEJICHHS B OKpYXKaroIlel cpese;

paboTaTh B TPYIIE C BBHIIOJHEHUEM PA3JIMIHBIX COITMAIBHBIX POJICH, TUTAHUPOBATh padboTy
TPYNNbl, pPAMOHATBHO paclpenessTh OO0f3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTh B
HECTaH/JAPTHBIX CHUTYAIUSX, aJICKBATHO OIICHWBATH BKJIAJ] KaXJOTO W3 YYACTHUKOB TPYIIIHI B
peleHre paccMaTpUBaeMON TIPOOIIEMBI.

K xonmy oOyuenust B 11 kJiacce mpeaMeTHbIe pe3ylbTaThl HA 0230BOM YPOBHE JTOJIKHBI
OTpakaTb CHOPMUPOBAHHOCTH Y O0yUAIONUXCS YMEHUIA:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb ¥ MeCTO (PU3WKU B (POPMHUPOBAHHU COBPEMEHHOM
HAayYHOW KapTHUHBI MHUpA, B Pa3BUTHH COBPEMEHHOH TEXHUKH M TEXHOJOTHH, B MPaKTHYECKOMN
NESITEIIBHOCTH JIFOJICH, IIEIOCTHOCTh M IUHCTBO (DH3MUECKON KapTHHBI MUPA;

YYUTHIBATh TPAHHIBI TPUMCHCHHUS HW3YYEHHBIX (U3UYECKUX MOJICNICH: TOYCUHBIN
JNEKTPUYCCKUN 3apsii, Jyd CBETa, TOYCUHBIM HCTOYHUK CBETA, SIACpPHAs MOJENIb aroMma,
HYKJIOHHAsI MOJIEJTb aTOMHOTO sI/Ipa MPH pelicHHH (HU3UIECKHX 3a7ad;

pacro3HaBaTh (pusmueckue sBieHHs (NPOIECChl) W OOBSICHATh UX HA OCHOBE 3aKOHOB
JNEKTPOJAMHAMHUKHN W KBAHTOBOW (DH3UKHU: IEKTpHUECKas MPOBOJIUMOCTH, TETIOBOE, CBETOBOE,
XAMHAYECKOE, MarHWTHOE JeHCTBUS TOKAa, B3aWMOJICHCTBHE MAarHHWTOB, JJIEKTPOMAarHUTHAsS
WHAYKIHS, ACHCTBHE MAarHUTHOTO TIOJS Ha TPOBOJAHHMK C TOKOM U JIBIXKYIIUHCS 3apsii,
AJICKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHCHHE CBETA, OTPAXKCHHUE,
npejloMiIeHue, WHTeppepeHnrs, Audpakimus ¥ TONIpU3aIMs CBETa, JHCIEPCUS CBETa,
tdotoanextpudeckuit 3pdext (hotorddekr), cBeToBOE AaBICHNHE, BOSHUKHOBEHHE JTMHEUYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS U MCKYCCTBCHHAS PaIOAKTHBHOCTE;

OIMKCHIBAaTh M3YYCHHBIE CBOWCTBA BeMIECTBA (INIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO MTPOBOAMMOCT PA3IIUYHBIX CPENl) U DJIEKTPOMATHUTHBIC SIBICHUS (IIPOILIECCHI),
UCTONB3ysd (U3NYECKHE BEIWYHMHBI: JJICKTPUUECKUN 3apsl, CWiIa TOKa, SJEKTPUYECKOE
HaMpsHKeHUe, JIEKTPUIECKOe COMPOTUBIIEHUE, PA3HOCTh TOTEHITUANIOB, JIEKTPOIBIKYIIAs CUIIA,
pabora TOKa, WHAYKIHS MarHUTHOTO TOJIA, cwia Amrmepa, cwia JlopeHila, WHAYKTUBHOCTH
KaTyIIKH, SHEPTHs AJIEKTPUYECKOTO W MArHUTHOTO IOJIeH, MEpUoJ M 4acToTa KoJieOaHWH B
KojebaTeIbHOM KOHTYpE, 3apsll M CHJIa TOKa B MPOLECCE TApMOHUYECKHX JJEKTPOMArHUTHBIX
KojeOaHuid, (OKyCHOE pacCTOSHUE W ONTHYECKas CHWJIa JIMH3BI, NMPU ONMHCAHWH TPABHILHO
TPAaKTOBaTh (DU3MYCCKUIA CMBICT HCIIOJIB3YEMbIX BEJIMYUH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO PU3NICCKYIO BEIIMYUHY C IPYTUMH BEIIMYNHAMU,

OIMCHIBATh M3y4YCHHBIC KBAHTOBBIC SBJICHUS M IPOIECCHI, HCIOIB3YS (H3UIecKue
BEJIMYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETa, DHEPTUS U
UMITyIbC (OTOHA, TMEPUOJl TONypachaza, dHEPrus CBSA3H AaTOMHBIX sIep, MPH OMUCAHUHU
MPAaBUJIBHO TPAKTOBATh (PU3UUECCKHUN CMBICI HMCIOJIB3YEMbIX BEJIHYUH, MX OOO3HAYCHUS W



€IMHUIIBI, YKa3blBaThb (DOPMyJIbI, CBSI3BIBAIOIIUE IAHHYIO (DU3NYECKYH BEIUYUHY C JIPYTHMHU
BEJIMYMHAMHU, BBIYMCIIATh 3HAaU€HUE (PU3MUECKON BEITMYHMHBI,

aHaTU3UpPOBaTh (DU3MYECKHE MPOIECCHl M SBJICHUS, HCIOJB3YS (U3MUECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBl IOCIEN0BAaTEIbHOIO U MAPAJJIEIBHOIO COECJUHEHHUS
NPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3akOH AJIGKTPOMAarHUTHOM  HMHIYKIHMH, 3aKOH
MPSIMOJIMHEHHOTO PacTpOCTPaHEHHs CBETa, 3aKOHBI OTPAXKEHHS CBETA, 3aKOHBI MPETOMIICHHS
cBeTa, ypaBHeHHMe OuWHImTeHHA 11 GoTodPdekTa, 3aKOH COXpaHEHUS DHEPrUH, 3aKOH
COXpaHEHHMsI MMITYJIbCa, 3aKOH COXpPAHEHHs OJIIEKTPHUUYECKOrO 3apsijia, 3aKOH COXPAaHEHUs
MaccOBOTO 4YHCIIA, MOCTyJaThl bopa, 3aKOH paJMOaKTHBHOTO pacmaza, MpPH 3TOM pa3indaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro0 MaTeMaTH4YeCKOe BBIPAXKEHHME M YCJIOBUS (TPaHULB,
001acTH) MPUMEHUMOCTH;

OTIPENIeNATh HANpaBJICHUE BEKTOpPAa MHAYKIMU MAarHUTHOTO TIOJIS MPOBOJHHUKA C TOKOM,
cuiibl Amrniepa u cuiiel JIopeHna;

CTPOUTH U OIHKCHIBATh M300pakeHUE, CO3/]aBaeMoe IUIOCKUM 3€pKajioM, TOHKOH JIMH301;
BBINOJIHATH SKCIIEPUMEHTBI 110 MCCIIEI0BAHNIO (DU3MUYECKUX SIBICHUH U IPOLIECCOB C
UCIOJb30BAHUEM  MpPSMBIX M  KOCBEHHBIX H3MEpPEHHMH: IMpH 3TOM  (HOPMYyIUpPOBAThH
npobnemMy/3ajady M THUINOTE3y Y4eOHOro OKCIEpUMEHTa, CcOoOMpaTh YCTAaHOBKY W3

IIPEI0KEHHOT0 000pYA0BaHUs, IPOBOJUTH ONBIT U (POPMYIHPOBATH BBIBOBI;

OCYILLIECTBIATh MpPSIMbIE W KOCBEHHbIE M3MEpEeHHs (U3NYECKUX BEIMYUH, TP 3TOM
BBIOMPATh ONTHMAJBHBIA CIIOCOO HM3MEpPEHHsS W HCIIOJNB30BaTh M3BECTHBIE METOABI OLEHKH
MOrPEITHOCTEN U3MEPEHNN;

MCCIIEI0BATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYHH C UCTIOIH30BAHUEM MPSMBIX U3MEPEHHIA:
MIPH 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTATHI TOIYYCHHOW 3aBUCHMOCTH
¢u3nYecKuX BEIMYMH B BHJE TaOnMI M TIpaduKOB, [enaTh BBIBOJABI IO pe3yJIbTaTaM
UCCIICIOBAHMS,;

coOmomaTh mpaBmia 0€30MacHOrO TpyAa NpPHU TPOBEICHUHM HCCICIOBAHWN B paMKax
y4eOHOro SKCIEPUMEHTa, Yy4eOHO-MCCIEA0BAaTENIbCKOM U TNPOEKTHOW JAEATENbHOCTH C
MCTIOJIH30BAHUEM H3MEPUTEIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 000pyI0BAHUS;

pemath pacyeTHble 3aJaud C SBHO 3aJaHHOW (PU3MYECKOW MOJENBIO, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/lauM BBIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIICIATH (U3WYECKHE BEIMYMHBI M (OPMYJIBI, HEOOXOIUMBIE ISl €€ pelIeHus,
MIPOBOJIUTH PACUCTHI U OLIEHUBAThH PEAbHOCTD MOJTYYEHHOI'O 3HAaYEeHUS (PU3NUECKOI BEINUMHBI,

pelaTh KauyeCTBEHHBIC 3aJjaud: BBICTPAUBATh JOIMUYECKH HEMPOTHBOPEUYMBYIO LEMOYKY
paccyXIeHUI C OIIOPO Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SBIICHMS;

UCHOJb30BaTh MpPH pPEIIEHUMH Y4eOHBIX 3a/Jad COBPEMEHHblE HH(POPMALMOHHBIE
TEXHOJIOTHUH JUIS TIOWCKA, CTPYKTYPHPOBAHMS, MHTEPIPETALUN W TPEACTABICHUS Y4eOHOH H
Hay4YHO-TIOMYJISIPHOW HMH(OpMaLMy, NOJYYEHHOM W3 PA3JIMYHBIX HMCTOYHHKOB, KPUTHYECKH
aHaJM3UPOBATh MOJy4aeMyro HH(OpMAIHIO;

OOBSICHATH PUHIIMITBI IEHCTBHUS MAIIMH, TPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHs UX 0€30I1aCHOTO MCIIOJIb30BaHMs B IOBCEAHEBHOM XKU3HH;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCUHCKUX U 3apyO€KHBIX YUYCHBIX-(U3UKOB B pPa3BUTHE
HayKH, B 00BSCHEHHE MIPOIIECCOB OKPY)KAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA,

UCHOJb30BaTh TEOPETHUECKUE 3HaHMA 1O (U3MKE B TOBCEAHEBHOM KHU3HM IS
obecrieueHHs O€30MaCHOCTH MPU OOPAIEHNUHU C TPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOACHUS HOPM DKOJIOTMUECKOT0 MOBEJICHHSI B OKpYXKaroIllel cpese;



paboTaTh B IpYIIIE C BHIIOJHEHUEM Pa3JIMYHBIX COLUAIBHBIX POJIEH, TUIAaHUPOBATh padboTy
TPYNNbl, pPAlMOHATBHO pachpenessTh OO0f3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTh B
HECTaHJAPTHBIX CHUTYAIHAX, aJICKBATHO OIICHWBATH BKJIAJ KAXJIOTO U3 YYACTHUKOB TPYIIIHI B
pelIeHne paccMaTpUBaeMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunyecrBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3ienoB U TeM (uu¢posbie)
Ne o/l Konrpoasunie | IlpakTuueckue
NMPOrpamMMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3ukKa 1 METOJIbI HAYYHOTO ITO3HAHUSA 2 Bubmuoreia LIOK
' ARTHAYH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kuriematitka > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 7
Jlunaniia https://m.eds00.ru/7f41bf72
bu6muoreka [IOK
2.3 3 6 1 1
AICOHB] COXPAHEHILE B MEXATHICE https://m.edsoo.ru/7f41bf72
Htoro no paznemny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOU 9 1 bubmuotexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 O 10 1
CHOBRLTEPMOUTHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuorexa LIOK

@da30BbIE IEPEXOBI

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. JIEKTPOJANHAMUKA
bu6mmoreka [IOK

4.1 SHGKTpOCTaTI/IKa 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN AEKTpUYECKU TOK. TOKH B 12 bubnuorexa LIOK

' pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PeszepBHOE Bpems 2

OBHIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KoauvecTBo yacos JIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB 4 TeM (uu¢posbie)
Ne i/m Konrpoabnubie = IIpakTHueckue
NPOrpamMMmblI Bcero o0pa3oBaTesIbHbIE
padoThbI padoTsI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHo€ 1noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yeckue U 3JIEKTPOMAarHUTHBIE 9 1 bu6muoreka [IOK
' KoJebanus https://m.edsoo.ru/7f41c97c
MexaHn4ecKue U dJIEKTPOMarHUTHhIE bu6nuorexa [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6anoreka LIOK
2.3 10 3
Oriica https://m.edsoo.ru/7f41c97c
Htoro no paznemny 24

Pasea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI ClIeIMANIBHON TEOpUU 4 1 bu6mmoreka [IOK
' OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 2 i 6
ICNICHTHL KBATTOBOM OITHIEH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToMa 4 bubnuoreka LIOK



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

4.3 ATOMHOE SAPO

bu6moreka [IOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

5.1 DJIeMEHTBI aCTPOHOMHUU U aCTPO(PU3UKH 7 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pa3gen 6. OBOBIIAIOILIEE IOBTOPEHUE

6.1 Ob6o0maroiiee MOBTOpeHUE 4 ﬁ:ﬁ:ff/ﬁiﬁiiﬁi? £41c97¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoaunuyecrBo yacos Jara DJIeKTpOHHbIe HU(pOBbIE
, Tema ypoka Konrpoabusie | IlpakTHyeckue o0pasoBaTejbHbIe
n/n Bcero U3y4YeHHUs
padoThI padoThI pecypcbl
o — .
L | e |
i A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEro Mupa
Posne 1 MecTO Qu3UKH B
(hopMUpOBaHUN COBPEMEHHOI bubnnoreka [JOK

2 . 1
HAy4YHON KapTHHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM IESITETbHOCTH JTIOIEH
Mexannueckoe IBUKEHUE.

3 OTHOCUTENIHLHOCTh MEXaHUYECKOI'O 1 bubnunorexa LIOK
newkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMONIMHENHOE 1 bubnnorexa [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOJIMHEHOE 1 bubmuorexa [JOK
JBHKECHHE https://m.edsoo.ru/ff0c372e

5 CBobOoaHOe majzieHune. Y CKOpeHue 1 bubnmoreka [JOK
CBOOOJIHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
K i .

|| S e e |

P https://m.edsoo.ru/ff0c3ada
OKPY’KHOCTH
[IpyHIMIT OTHOCUTENBHOCTH bubnnorexa [OK

8 1

lanunes. MaepuuaabHble CHCTEMBI https://m.edsoo.ru/ffOc3be8



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
https://m.edsoo.ru/ff0c3be8

otcyeTta. [lepBbIit 3akoH HeroToHa

Macca tena. Cuna. [IpuHuun

9 cynepno3uiuu cui. Bropoii 3akoH bubnuorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa 117151 MaTepuaibHON TOYKU

10 Tperuii 3akoH HetotoHa 11t bubnnorexa [IOK
MaTepHAIIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMHUpPHOTO TAroteHus. Cuna

11 TSKECTH. Hell))Baz KOCMMYECKas brbmmorexa LOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Ko dumment

13 Tpenus. Cuiia CONpOTUBICHUS NPU bubnnorexa [IOK
IBYKEHUU TeJIa B KUIKOCTH WIA https://m.edsoo.ru/ffOc3f76
rase
[loctynarensHoe U BpalaTeiabHOe

14 JBIDKEHHE a0COFOTHO TBEPOTO bu6mmorexa [IOK
tena. MoMeHT cuitbl. [lnedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPAOTO Tela
Nmnynbc MaTepuanbHOM TOYKH,

15 CHUCTEMbI MaTEPUAIIbHBIX TOUYEK. bubnmnoreka [JOK
Nmmynbe cuitbl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE IBYKEHUE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckast sHeprus bub6mmorexa [IOK
MaTepuaibHOM TOYKH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOM SHEepruu

17 [NotennuanbHast SHEPTHSL. bu6mmoreka [LIOK



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

[MoTeHuManbHAasE SHEPTUS YIIPYTO
1e(OPMHUPOBAHHON TPY>KUHBI.
[MoTeH1manbHast SHEPTHs TEa
BOJIM3U MOBEPXHOCTH 3eMJIIH

https://m.edsoo.ru/ff0c461a

18

IloTenumanbHEIC 1
HETIOTCHIUAIIbHEIC CHITBL. CB3b
paboTHI HEMTOTEHITUATBHBIX CHUII C
U3MEHEHUEM MEXAaHUYECKOUN SHEPTrUn
CHUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHWYECKON YHEPruu

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

19

JlaGopaTtopHast paboTa
«HccrnenoBanue CBSI3M pabOTHI CHUITBI
C I3MCHECHHEM MEXaHHYCCKOM
SHEPTHH TeJia Ha IPUMEPE
PaCTSHKCHHS PE3UHOBOTO KI'yTay

20

KonTponbhas paborta o Teme
«Kunematuka. J{uHamuka. 3aKOHBI
COXPAHEHHS B MEXaHHUKE)

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKOM
Teopuu. BpoyHOBCKOE JBUKECHHE.

Audpdysust

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JIBUKECHUS U
B3aHMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mopenu cTpoeHus ras3os,
JKUJIKOCTEN U TBEPJBIX TEIl

23

Macca monekyn. Konnuecto
Bemiecta. [locTosiHHas ABoraapo

24

TermnoBoe paBHOBECHE.



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

Temnepartypa u e¢ u3mMepeHue.
[IIxana remneparyp Llenscus

Nneanpueiii raz B MKT. OcHoBHOE

bu6nmorexa LIOK

25 ypaBaeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoiioTHas TeMIepaTypa Kak mepa

26 CpeHell KNHETUYECKON IHEPTUU bubnnoreka [JOK
JIBMOKECHUS] MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona

27 3akoH [lanpToHa. ['a30BBIC 3aKOHBI
JlaGopaTtopHast paboTa

08 «HccnenoBanne 3aBUCUMOCTH
MEX/1y apamMeTpaMu COCTOSHUS
pa3peKeHHOTO raza»
H3onporueccel B uacaaibHOM rase u bubnuorexa [IOK

29
uXx rpaduyeckoe npeacTaBICHIE https://m.edsoo.ru/ff0c570e
BuyTpeHnHsis sHeprus
TEPMOJUHAMHYCCKON CHCTEMBI U

30 criocoObI e¢ n3mMeHeHus1. KonudectBo bu6mmoreka LIOK
TEIUIOTHI U paboTta. BHyTpeHHSIS https://m.edsoo.ru/ff0c5952
SHEPTrUsl OJJHOATOMHOIO UAEATBEHOTO
rasa

31 Buns! remnionepenaun bubmorexa [IOK

https://m.edsoo.ru/ff0c5c36

VY aenbHas TEIUIOEMKOCTH BEIIIECTBA.

32 KonnuecTBO TEMIO0THI MpH bubmuoreka [IOK
Terutonepeaade. AgquadbaTHbIi https://m.edsoo.ru/ff0c5c36
TpoIIecc

33 [lepBbIit 3aKOH TEPMOIMHAMUKU U bubnmoreka [JOK



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

€T0 MPUMCHCHHUE K U30IIpouecccamM

https://m.edsoo.ru/ffOc5efc

Heob6paTumocTs mporeccoB B

34 npupoje. Bropoii 3akoH bubnuorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpunun neiicteus u KI1J] bu6mmoreka LIOK
TEIIOBOM MaIIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KI1J]
37 DKOJIOTHYECKHE TTPOOTIEMBI
TETUIOAHEPTETHKHU
O6o0marommii ypok
38 «MOJ‘II:KYJ'II:[)HH}}IIP ¢uzuka. OCHOBBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KonTponbraas paboTa 1mo reme
39 <<MOTJI?;KyHHpH§H ¢usuka. OCHOBBI bubamorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooGpa3oBanue 1 KOHICHCAIIHSI. bubmuoreka [IOK
VcnapeHue 1 KUIEHHE https://m.edsoo.ru/ff0c63b6
AOco0THAs U OTHOCHUTEIIbHAS
41 BJIAKHOCTB BO3AyXa. HachleHHbIN Bubmmorexa [IOK
https://m.edsoo.ru/ff0c64d8
nap
Tepnoe teno. Kpucrannuueckue u
M HBIC Tena. AHM M
42 :B;);SFB KT)HE::HHOB. i;)(gj:zcne bubmmorexa [IOK
https://m.edsoo.ru/ff0c65f0
Kkpuctaiabsl. CoBpeMEHHbIE
MaTepuabl
[TnaBnenue u KpucTaIIU3aIUS. Bu6morexa LOK
43 VY enpHas TEIIOTa IUIaBJICHHMS.

Cybnumarus

https://m.edsoo.ru/ff0c6708



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

bu6mmorexa [IOK

44 YpaBHeHHe TeI0BOro OanaHca https://m.eds0o.ru/ff0c6820
6] .0 7
. SaneKTp;:«;:um Zean ) J'IeKT[;I;I‘IeCKI/II/I BuGmorexa LIOK
sI71. /IBA BH KTPHUUYCCKHUX
e la SICKTp https://m.edsoo.ru/ffOc6bcc
3apsIoB
46 Hf OBOH:PLKH’ H;BH;IEEHKH 1 bubnuorexa IIOK
T10J1 B HHUKHA. H
YHpOBOA https://m.edsoo.ru/ff0c6bcc
COXPAaHCHHS JICKTPUICCKOTO 3apsia
B I .3
g | e
JIOHA. YCYUHBIU DJICKTPHUY 15041
Y p https://m.edsoo.ru/ffOc6ced
3apsi
HanpsiK€HHOCTB 3JIEKTPUYECKOTO
noss. [IpuHuun cynepno3uuuu bubmuoreka [IOK
48 °
AJIEKTPUUECKUX TOJICH. JInHuM https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pab6
o | e
) . https://m.edsoo.ru/ff0c6f00
MMOTEHIIAAIOB
IIposo, 3J1e
50 3J1pelclz iifjfnzgcioi{ I;Tf;KH ’ bubmorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
JwsnexTpudeckas MpOHUIAEMOCTb
but6mmoreka [IOK
51 6] S .K
JICKTPOCMKOCTD. RORACHCATOP https://m.edsoo.ru/ff0c7126
3 .
o | oo ocor
g pa- p https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHICHCATOpa
53 JlaboparopHuas pabota M3mepenue

ANEKTPOEMKOCTH KOHAEHCaTOpa



https://m.edsoo.ru/ff0c6820
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
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54

[IpuHIMT 1EHCTBUS U TPUMEHEHUE
KOHJIEHCATOPOB, KOMHPOBAILHOTO
arnrmapara, CTpyHHOIo pUHTEPA.
DJIEKTpOCTaTUYECKAas 3aluTa.
3a3eMIiIeHHE AJIEKTPONPUOOPOB

55

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cymiecTBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnenue. 3akon Oma 1Jist
ydacTKa 1emnu

56

IocnenoBarenbHOE, apauIeIbHOE,
CMEIIAHHOE COSAMHECHHE
MPOBOTHUKOB. JIabopaTtopHas
pabota «M3ydyeHue cMenmanHoro
COCITMHEHUS PE3UCTOPOBY

0.5

bu6mmorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIITHOCTE
3JIEKTPUYECKOr0 TOKA. 3aKOH
[xoynsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7838

58

3axoH OMma J171s1 TOTHOM (3aMKHYTOI)
anexkTpuyeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenune I/1C nctouHrka Toka U
€r0 BHYTPEHHETO COTPOTHUBIICHUS»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHas IPOBOJAUMOCTh
TBEPJbIX METAJIOB. 3aBUCUMOCTD
COTNPOTHUBJICHUS METAJIJIOB OT
teMriepatypbl. CBEpXMIpOBOIUMOCTh

60

DNEKTPUUECKUH TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB



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

[TonynpoBoiHUKH, NX COOCTBEHHAS

61 U IIPUMECHAs IIPOBOUMOCTb. 1 bubmmorexa LIOK
CBoiicTBa p—N-miepexoa. https://m.edsoo.ru/ff0c84ae
[onynpoBOTHUKOBBIE TPHUOOPHEI
DNEeKTpUYECKUN TOK B pacTBOpPax U

62 pacruiaBax 3J1€KTPOJIUTOB. 1 bubnmoreka [JOK
DIIEKTPOTUTHYECKAs TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKUI TOK B razax.

CaMOCTOSTCIIbHBIA U bu6mmoreka LIOK

63 . 1
HECAMOCTOSITSIILHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Moumnus. [Inazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U X MPAKTUYECKOE 1 bubnnorexa [JOK
npumeneHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6006mmamuit ypok 1 bubmuoreka [IOK
«DNEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KontponsHas pabota mmo teme

66 «QnekrpocraThka. [IocTOSHHBIH 1 bu6mmorexa LIOK
aJIeKTpHUYECKUil TOK. TokH B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

o II:ZZ}:;H;I)HTZE/IZK. KonTponbHas . Bubmiorexa [IOK

https://m.edsoo.ru/ff0c8c56
DNeKTpoINHAMHKA
Peseprubiil ypok. O6o0mmaronuit bubmuotexa [IOK

68 1

ypok 1o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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[NPOI'PAMME




11 KJIACC

KoanuyecTBo 4acos

JIeKTPOHHbIE HU(PPOBbIE

Jlj;ln Tema ypoka Beero Kontpoabnbie | IlpakTHueckue fl[:;:eﬂnﬂ o0pasoBaTejbHbIe
padoThI padoThI pecypchl
[TocTosTHHBIE MATHUTHI U UX
B3auMO/jIeiicTBHE. MarHuTHoe 1oJie. bubmuorexa [IOK
. 1
BekTop MarHUTHOW MHAYKITHH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHuTHOM MHYKIIMHU
MarauTHO€ 1oJie MPOBOIHHUKA C
TokoM. OnbIT Dpcrena. 1 bu6nuoreka [IOK
B3anmMoeiicTBre IPOBOTHHKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
el 1
TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIST HA
pOBOAHMK ¢ TokoM. Cuia Ammepa.
JlaGoparopnast pabota 1 1 bu6nmoreka [IOK
«HccmenoBanue neiicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)»
JleficTBuEe MarHuTHOTO MOJISI Ha
JBIKYIYIOCS 3aPSKECHHYIO 1 bubmuorexa LIOK
yactuiry. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHia
DneKTpoMarHuTHast UHAYKLHUS.
IloTOK BEKTOpa MAarHUTHOM 1
uaaykuuu. IJ1C nnaykuuu. 3aKoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

BHGKT”pOMaFHI/ITHOfI UHAYKIOUA
®dapanes

JlaGopaTopHas pabora
«Hccienosanue BiIeHUS
AJIEKTPOMArHUTHON MHIYKITUN

bu6muoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBNEHUE
camounaykumu. J/1C
CaMOUHIYKIINH. DHEPTHUs
MarHMUTHOTO TIOJISI KaTYIIKU C TOKOM.
DIJIEKTPOMArHuTHOE TOJIe

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

10

TexHuyeckue yCcTponuCTBa U UX
IIPUMEHEHHE: IOCTOSHHBIE MarHUTBI,
3JIEKTPOMArHHMTHI,
JIIEKTPOABUIaTENb, YCKOPUTEIH
3JIEMEHTapHBIX YACTHII,
MHAYKIIMOHHAS [1€Yb

O606maromuit ypok «MaraHutHoe
noJje. DJIEKTPOMarHuTHast

WHIYKIUSD)

bubmuorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MarsuTHoe IoJIe€.
DJIEKTPOMArHUTHAsT UHIYKIIHS

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

12

CBoOOAHBIE MEXAHUYECKHE
Kosiebanus. ['apmMoHnYecKue
KoyieOaHus. YpaBHCHHE
rapMOHHMYECKHUX KOJIeOaHH.
[IpeBpamenue sHepruu

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHnas pabota
«HccnenoBanre 3aBUCUMOCTH



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

Mepuo/ia MaJibIX KoJaebaHuii rpysa
Ha HUTHU OT JJIMHBI HUTHU U MACChI
rpy3a»

14

KonebaTenpHbIN KOHTYP.
CB0O0OOHBIE 3JIEKTPOMArHUTHbBIE
KoJIe0aHMs B U1€AIbHOM
KOJIeOaTeTbHOM KOHTYpE. AHAIOTHUS
MEXy MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSMU

bubmuorexa [IOK
https://m.edsoo.ru/ffOch820

15

®opmyna TomcoHa. 3akoH
COXpaHEHMs YHEPTUU B UCATLHOM
KOJIe0aTeTbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

IIpencraBnenue o 3aTyXaroIUX
KoJeOaHusx. BeiHyX/1eHHbBIC
MEXaHHUYECKHUE KOJIcOaHus.
Pe3onanc. BeinyxieHHbIE
ANEKTPOMATrHUTHBIC KOJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIH TOK.

CuHycouaalbHbIi NEPEMEHHBIN TOK.

MOIHOCTE NEPEMEHHOTO TOKA.
AMIUTMTYJTHOE U ACHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIPSIKCHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpaucdopmarop. [IpousBoacTso,
nepeaya 1 norpedieHue
ANEKTPUYECKON IHEPTUU

19

Y CTpONUCTBO M TPAaKTUYECKOE
IIPUMEHEHUE AIEKTPUIECKOTO
3BOHKA, T€HepaTopa epeEMEHHOI0
TOKA, JINHUH 3JIEKTpoIiepenay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



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

DKOJIOTUYECKUE PUCKU TIPU
IIPOM3BOJICTBE AJIEKTPOIHEPTUU.

20 KynbsTypa ucnosnb3oBanus
3JIEKTPOSHEPTUHU B MOBCEHEBHOM
KU3HU
MexaHH4eCcKre BOJHBI, YCIOBHS
acripoctpanenus. llepuon.
21 IéKOpIZ)CTBppaCHPOCTpaIEIerIﬂ u Bubmmorexa LIOK
https://m.edsoo.ru/ffOcca54
JuiiHa BoJiHbL. [lonepeunsie u
MIPOJIOJILHBIC BOJTHBI
29 3ByK. CkopocTh 3ByKa. [ poMKOCTB bu6nmoreka [IOK
3ByKa. Bricora Tona. TemMOp 3ByKa https://m.edsoo.ru/ffOcccOc
DneKTpOMarHUTHbIE BOIHBI, UX
23 CBOfIC”lI")Ba U CKOPOCTb. H_[KaJ"Ia bubmotexa LIOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeJeBUACHHS. Pa3BuTHEe CpeaCTB
cBs3u. Pagnonokanus
o5 KonTponbhas pabota «Konebanust u bu6nmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHEITHOE pacpoCTpaHEHHE
CBETa B OJJHOPOJHOMU Cpejie. bubnuotexa [JOK
26 .
ToueuHblii KICTOYHKK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 OT;)a)KeHI/IH cera. [loctpoenue Bubmrorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paKEHU B TUIOCKOM 3€pKaJie
28 [Ipenomnenue cBera. [lomHOE bubmmorexa [IOK



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

BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIN yroJl IOJIHOTIO
BHYTPEHHETO OTPa’KEHUS

https://m.edsoo.ru/ffOcd7f6

29

Jlabopartopnast pabota «3mepenue
MoKa3aTels MPEIOMIICHHST CTEKIIA

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunssl. [loctpoenne nzo0pakeHui
B uH3e. PopMyra TOHKOW JIUH3BL.
YBennyeHue JITMH3bI

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

31

JlaboparopHnast pabota
«HMccnenoBanue CBOMCTB
M300pakKeHUH B JIMH3aX»

32

Hucnepcus ceeta. CoKHBIN COCTaB
6enoro cseta. L{Ber. JlabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»

33

NuTepdepennus creta. Judpaxius
cera. J{upakunonHas peneTka

bubmuorexa [IOK
https://m.edsoo.ru/ffOced22

34

[TorrepeyHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus ceera

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue NpuOOPHI U YCTPOICTBA
1 YCJIOBHSI X O€30ITaCHOTO
MMPUMCHCHUA

36

I'panuibl IPUMEHUMOCTH
KJIACCUUECKOM MEXAHUKHU.
[TocTynaTel cienuanbHONU TEOPUU
OTHOCHUTEIILHOCTHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTH
OJTHOBPEMEHHOCTH. 3aMe IJICHHEe

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd7f6
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

BPEMCHHU U COKpPAIICHUE NJIWHBI

DHeprusi 1 UMITYJIbC
PENATUBUCTCKOM YacTullbl. CBs3b

bu6mmorexa [IOK

38
MAacChl C SHEPTUCH U UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
o Iészponz,H:ﬂ p:60ij«OellTI/IKa. Butorexa LIOK
HOBBI CIIEIIUAIBHOM Teopuun
B P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH)
40 ®otonbl. Popmyiia [lnanka. bu6nuoreka [IOK
DHeprus U UMITyJIbC (HOTOHA https://m.edsoo.ru/ff0cfel6
O
o | e,
' T https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
o | et S
s ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanumna» ¢ororpdexra
. IT. H.
. JI_[[aZJ'IeHI/Ie c)l(aeTa OnbITHI - Bu6morexa LIOK
. K
COCACRA. AHMITICCKOE ACHCTBHC https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuuyeckue ycTpoucTBa U
MPaKTUYECKOe MPUMEHEHHE:
44
dboTosneMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBeTOUO/]T
45 Pemenue 3amad mo reMe «9JI€MEHTEI bu6muoreka [IOK
KBAHTOBOI ONTHUKM» https://m.edsoo.ru/ff0d0302
Monaenb aroma ToMmcoHa. OTIBITEI BuGorexa LIOK
46 Pesepdopna o paccessauro o-

yactull. [manetapHas Mmozesnb atoMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[Toctynatel bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

W3nydenue u noriaoueHue GoToHOB
IIPY NIEPEXOJE aTOMA C OTHOTO
YPOBHsI DHEPI'UH Ha Ipyrou. Buasl
CIIEKTPOB

but6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBbIe cBOMCTBA YacTHIl. BOJIHEI
ne bpoiina. KopmyckyinsipHo-
BOJIHOBOM ayanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3TTy4YCHHE

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpbITHE paIUOAKTUBHOCTH.
OmneiTel Pe3epdopaa mo
OTIpE/ICNICHUIO COCTaBa
PaIMOaKTUBHOTO U3ITyUYCHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd?2

51

CgoiicTBa anb(a-, 6era-, ramma-
u3nyveHus. Biusaue
PaMOAaKTUBHOCTH Ha JKUBBIC
OpTaHHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otomnbl. Anbga-pacna.
DJIEKTPOHHBIN U TO3UTPOHHBII
Oeta-pacmazn. ['aMMa-usnydenue

bu6muorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsA3U HYKJIOHOB B sIAPE.

S nepHble peakuuu. AnepHblid
peakrop. [IpoGaemsbl, MepCreKTUBHI,
HKOJIOTMYECKHE aCIEKThI SACPHOI
SHEPreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTULbl. OTKpPBITHE
nmo3utpoHa. MeToabl HaOIIOCHUS U

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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

perucTpanum 3JIeMEHTapHbIX
gactuul. Kpyruslii cron
«DyHAaMEHTaJIbHbIE
B3auMoeiicTBua. EquHCTBO
(U3NIEeCKOi KAapTHHBI MUPa»

55

Bun 3Be3nnoro ne6a. Co3pesnus,
SIpKUE 3BE3/Ibl, IJIAHETHI, UX
BuauMoe aBmxkenne. CoHeuHas
cucreMa

56

Comnare. ConHeuHast aKTUBHOCTb.
Hctounuk sneprun CosHila U 3BE37]

57

3BE31bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
MOCJIeIOBATENILHOCTU. BHyTpeHHee
cTpoeHue 3B¢31. COBpEMEHHbIE
MPEJICTABICHUSI O POUCXOXKICHUH U
spostroni CoTHIIA U 3BE3.

58

Mneunsii [lyte — Hama
lNanaktuka. [lonoxenue u
nekenne ConHua B ['anakTuke.
lNanaktuku. YepHbie ABIPHI B sIpax
rajgakTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopust bonbioro B3psiBa.
PennkroBoe usnyyenue.
Mertaranaktrka

60

Hepemennsie nmpobieMbl
aACTPOHOMHU

61

KonTponbHas paboTta «3neMeHTHI




aCTPOHOMHUU M aCTPODU3UKI»

62

O6o06maromuit ypok. Pons Gpusuku
¥ aCTPOHOMHUH B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COMAJIbHON B
ITHUYECKOU cdepax NesTeTbHOCTH
YeloBeKa

63

O606maromuit ypok. Ponb u mecto
(hM3UKH U aCTPOHOMUU B
COBPEMEHHOM HAYyYHOU KapTHUHE
MUpa

64

O6o6maromuit ypok. Poib
(bu3MUECKOl TeOpHH B
(bopMHpPOBaHNY TIPEICTABICHUH O
¢bu3nvecKoit KapTHHE MUpa

65

O6o06maromuit ypok. Mecto
(bU3N4eCKOi KapTUHBI MHUpPA B
o01eM psiIy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O MPUPOJE

66

PesepBHbIil ypok. MarauTHoe 1oue.
DneKTpoMarHuTHasT MHIYKITHS

67

PezepBHbiii ypok. Ontrka. OCHOBBI
CIIELUAJILHON TEOpUU
OTHOCHUTEIILHOCTHU

68

Pezepnslit ypok. KBanroBas ¢usuka.
OneMEeHTB aCTPOHOMHUU U
acTpou3uku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I1O

68



https://m.edsoo.ru/ff0d1784

[NPOI'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» ®usuka, 10 knace/ Msxkumes I'.5., byxosues b.b., Corckuit H.H. non penakuueit
[TapdentbeBoit H.A., Akimonepnoe o6miectBo «M3matenbetBo «IIpocBemenney

» ®uswmka, 11 kmacc/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. nox penaknueit
[TapdentbeBoit H.A., Aknimoneproe o6mectBo «M3matenbetBo «IIpocBemeHuey

METOJUYECKHUE MATEPHAJIBI V1A YYUTEJIA

Co6opnuk 3amad o pusuke.10 — 11 xmacc, aBrop O.W.I'pomnieBa, M: Dx3ameH.
®usuka. [loypounsie pazpadotku. 10- 11 knacc. ba3oBslii 1 yriyOaeHHbIH ypOBHH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://urok.apkpro.ru/
https://resh.edu.ru
http://fcior.edu.ru
https://www.yaklass.ru/
https://inf-oge.sdamgia.ru/
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