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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no ¢u3uke 6a30BOr0 ypoBHsS Ha YPOBHE cpelHEero obumiero obpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHHH W TpeOoBaHHMN K
pe3yibpTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeiabHOW mporpammsbl, mnpeactaBieHHbx B OI'OC COO, a Ttakxke ¢ yd€rom deaepanbHoi paboueit
porpaMMbl BOCIUTAHUS UM KOHLEHIMH IpernoaaBanust yuyeOHoro npeamera «®dusnka» B 00pazoBaTenbHBIX opranu3anusix Poccuiickoit deneparym,
peann3yoIX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBbI.

Copep:xanue porpaMMsbl 110 (U3HMKE HANPaBIEHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU KapTHHBI Mupa oOydaromuxcst 10—11 kmaccoB npu
o0y4yeHMH MX (Qu3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AEATEJBHOCTHOrO noaxoza. IIporpamma no ¢u3nuke cCOOTBETCTBYET TPEOOBAaHUAM
®I'OC COO Kk mIaHUPYyEeMbIM JIMYHOCTHBIM, IMPEIMETHBIM M METalpPEeIMETHBIM pe3ysibTaTaM OOYy4eHHUs, a TaKKe YYHUTBIBAET HEOOXOAUMOCTh
peanu3any MEeXIPeAMETHBIX CBsI3€H (U3MKH C €CTECTBEHHO-HAyYHbIMU y4eOHBIMU IIpeaMeTaMu. B Hell onpenensioTcss OCHOBHbIE LIETIH U3y4eHUs
¢u3nKn Ha YpOBHE cpenHero oomiero oOpa3oBaHUs, IUIAHUPYEMbIE pPE3YJIbTaThl OCBOCHHUS Kypca (U3UKU: JIMYHOCTHBIE, METalpeaAMETHBIE,
npeaMeTHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJIbTaThl OCBOEHHS Kypca GU3UKU Ha 6a30BOM YPOBHE, B TOM YMCJIE IPEMETHBIE PE3Y/IbTaThl 10 T'01aM 00YUYEHHUS;
coziep;kanue yueOHoro npeamera «dusuka» 1no rogam o0ydeHuUs.

du3nka Kak Hayka 0 Hanbosee oOIIUX 3aKOHAX MPUPO/IbI, BBICTYIAsl B KAUeCTBE y4eOHOro NpeaAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B
cucreMy 3HaHUH 00 okpyxarmeMm wmupe. LKoapHBI Kypc (U3HKHM — CHCTEMOOOpa3yIOMIMK Al €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MIOCKOJIbKY (PM3MUECKUE 3aKOHBI JIeXkKaT B OCHOBE IPOLIECCOB U ABJICHUM, U3y4aeMbIX XUMHEH, Ouosoruei, pusnueckoit reorpadueil 1 actpoHOMuUeil.
Hcnonp30BaHre M aKTUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUM OIpeNessieT XapakTep U pa3BUTUE pa3HOOOpa3HBIX TEXHOJOTUH B cpepe 3HEPreTHKH,
TPAHCHOPTA, OCBOCHUS KOCMOCA, MOJIy4YEHHsI HOBBIX MaTepHalloB C 3aJlaHHBIMU CBOMCTBaMU U Jpyrux. Mzyuenue (Gpu3nKku BHOCUT OCHOBHOM BKIIAJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa OOydarommxcs, B (OpMUpOBAHHE YMEHUH NPUMEHATh HAYYHBIH METOJA MO3HAHUS TPU
BBINOJIHEHUH UMU YY€OHBIX UCCIICOBAHUIM.

B ocHOBy Kypca (pU3UKHU 1715 YPOBHS CpEHEr0 001ero o0pa3oBaHusl MOJIOKEH Pl UJIeH, KOTOPble MOKHO pacCMaTpuBaTh Kak MPUHLIUIIBI €ro
IIOCTPOCHHS.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEW KypcC SIBJIIETCS JIOTMYECKH 3aBEPUIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pas3zesioB (U3UKH,
BKJIFOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (hU3UKU.

Hoes eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuasl Kypca GU3NKM 00beIMHEH BOKPYT (u3HuUecKUX Teopuil. Beaymum B Kypce sBisercs
(dbopMHpOBaHKE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHIX MaT€pHH, BEIIECTBE U MOJIE.

Hoesa eymanumapuzayuu. EE peanuzanus npeanonaraeT UCNoiIb30BaHUE TYMaHUTAPHOTO MOTEHIMaNa (PU3NUYECKON HAyKH, OCMBICIEHUE CBS3U
pa3BUTHs (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMU MPOOIEMaMH.

Hoesa npuknaomoii nanpasnennocmu. Kypc ¢GuU3MKU TpeanojiaraeT 3HAKOMCTBO C HIMPOKHM KpPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX
IIPWJIOKEHN U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MOCpPeICTBOM BBEJIEHUS 3JIEMEHTOB CO/IEP KaHUSI, MTOCBAIIEHHBIX IKOJIOTUYECKUM MTPOOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 0OCYXIeHHs MpoOJeM PalMOHAIBHOTO MPHPOJOIONB30BaHUS U IKOJIOTUYECKON
0€30I1aCHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (HU3MKH Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHHs SBISIOTCS (u3ndeckue Teopuu ((hopMUpOBaHHE
MPEJICTAaBICHUM O CTPYKTYpe MOCTPOCHUSI PU3NYECKON TEOPUH, poiu (yHIaMEHTAIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O
IpUpPOJIe, TPAaHHIIAX TPUMEHUMOCTH TEOPHHl, /ISl ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MTPOLIECCOB).



CucreMHO-IeSTeNIbHOCTHBIN TOAX0J B Kypce (U3UKH peaqu3yercs MPekIe BCEro 3a CUET OpraHu3alMi SKCIEPUMEHTAbHON NeSTelbHOCTH
oOyuatomuxcs. Jlmst 6a30BOro ypoBHS Kypca (PM3UKHM — 3TO HCIIOJIB30BAHHME CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U
1abopaTopHbIX paboT, KOTOPbIE B IPOrpaMMe Mo (pU3nKe 0ObeTUHEHBI B OOIINI CIIMCOK YYEHUUECKHUX MPaKTHUYeCKUX padoT. Boljenenue B ykazaHHOM
nepevyHe J1abopaTopHBIX PadOT, MPOBOAMMBIX Uil KOHTPOJIS M OICHKH, OCYHIECTBISICTCS YYaCTHHKAMH 0Opa30BaTENbLHOTO TpoIecca MCXOAs M3
0COOCHHOCTEH IJIaHUPOBaHUS U OcHauleHus kabunera ¢usuku. IIpu »3ToM obecrnieunBaeTcss OBJAJieHHE OOYYAIONIMMHCS YMEHUSIMU IPOBOJUTH
KOCBEHHbIE U3MEPEHUS, HCCIIEJOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BETMYMH M MOCTAHOBKY OIBITOB I10 MPOBEPKE MPEITI0KESHHBIX TUIIOTES.

Bonpuioe BHMMaHUE yenseTcs peeHUI0 PaCU€THBIX U KAUECTBEHHBIX 3a1a4. [Ipu 3ToM 1151 pacu€THBIX 3a7a4 IPUOPUTETOM SIBIIFOTCS 3aJa4H C
SIBHO 33JaHHON (PU3MYECKON MOJEINbI0, MO3BOJSIOMINE MPUMEHITh W3Y4YEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca, Tak U
UHTETpUPYS 3HAHUA U3 Pa3HBIX pas3ziesoB. (s KadecTBEHHBIX 3aJad MPHOPUTETOM SIBISIOTCSA 3aJaHMsl Ha OOBSICHEHHE NMPOTEKaHHs (U3NUECKUX
SIBJICHUI U TIPOLIECCOB B OKPY KAIOIIEH JKU3HHU, TpeOyromue BI00pa GU3NIECKON MOICH I CUTYallM IPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusmMu PI'OC COO k maTepHalbHO-TEXHUYECKOMY OOECIedYeHHI0 Y4eOHOro mpoliecca 0a3oBBI YPOBEHb Kypca
¢u3nKkn Ha ypoBHE cpemHero oOmero oOpa3oBaHMsA JOJDKEH M3Y4aThCsl B YCIOBHSIX IPEIMETHOTO KaOWHeTa (U3WKA WM B YCIOBHAX
WHTETPUPOBAHHOTO KaOMHETa TMPEIMETOB €CTeCTBEHHO-HAy4yHOTOo IuKkia. B kabunHere ¢(u3MKu [OMKHO OBITH HEOOXOAMMOE J1abopaTopHOE
000pyZI0BaHUE IS BBIMIOJIHEHUS YKa3aHHBIX B IPOrpamMMe Mo (PU3HMKE YUCHHUECKUX MPAKTUIECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JlemoHcTpanoHHoe 0060pyaoBaHue (GopMHUpPYETCsl B COOTBETCTBUH C MPUHIMIIOM MHHMMAIBLHOM JOCTATOUHOCTH M OOECIIEUYUBACT MOCTAHOBKY
MIEPEYUCIICHHBIX B IMPOrpaMMe MO (U3WKE KIFOUEBBIX IEMOHCTPAIMHA ISl MCCICIOBAHUS W3YY4aeMbIX SIBIICHUH W TIPOIECCOB, dMIMPUICCKUX U
(GbyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopaTopHoe 000pyAOBaHHUE ISl YICHUUYECKUX MPAKTHUYECKUX paboT GopMUpYETCS B BHJIE TEMATHYECKHMX KOMIUIEKTOB M 00ECIEUNBACTCS B
pacuére OIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. Temaruueckue KOMIUIEKTHI J1a00OpaTOpHOTO OO0OpYIOBaHUS AOJDKHBI OBITH MOCTPOCHBI Ha
KOMIUICKCHOM HCTIOJIb30BAaHUM aHAIOTOBBIX W HU(POBBIX MPHOOPOB, a TaKKEe KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHUAC ITU(PPOBBIX
n1a0opaTOpHid.

OCHOBHBIMU 1EJIIMU U3Y4YEHHUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:
dbopMUpOBaHHE HHTEpeca M CTPEMJICHHS OOYy4arolMXcsi K HAyYHOMY HW3YYEHHIO TPHUPOJBI, PAa3BUTHE WX HWHTEIJIEKTYyadbHBIX W TBOPUYECKUX
CIIOCOOHOCTEMN;
pa3BHUTHE IPEJCTABICHUN O HAYYHOM METOJe MO3HaHus U (OPMUPOBAHUE UCCIEA0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SBICHUSM;
(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pPe3y/bTaTa U3Y4E€HHsI OCHOB CTPOEHUSI MaTepuu U PyHIaMEHTAIBbHBIX 3aKOHOB (DPM3UKH;
(dbopMUpOBaHHE YMEHUI OOBACHATH SBICHUS C UCIIOJIb30BaHUEM (PU3MYECKUX 3HAHUHN M HAYYHBIX JOKA3aTeNIbCTB;

(dhopMUpOBaHHE MPEICTABICHUN O pOJTH (PU3UKH JJIs1 PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI.

JlocTikeHHne 3TuX Iejeil odecreunBaeTcsl pellieHHeM CIeAyIoIUX 3ajad B Mpoliecce U3ydeHHsl Kypca (PU3MKH Ha YpOBHE CpPEJHEro oOIIero
o0Opa3oBaHwUS:

MPUOOpETEeHUE CHUCTEMBI 3HAHUK 00 0O0mUX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, BKIIOYAs MEXAaHUKY, MOJEKYISPHYI0 (U3HKY,
AIEKTPOJIMHAMHKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DHU3UKH;

(dbopMUpOBaHHE YMEHUN MPUMEHSATh TEOPETHYECKUE 3HAHHs Ui OOBSCHEHHS (PU3MYECKHX SBICHUNW B MPUPOAC W NI MPUHATHS MPAKTUIECKHX
pElLIECHH B TIOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEILICHUs PA3TUYHBIX 3a/1a4 C SIBHO 33JaHHOW (PU3UUECKOM MOJeNblo, 3aay, MOApa3syMEBaIOIIUX CaMOCTOATEIbHOE CO3/aHUe
(hU3UYIECKOI MOJIeTH, aICKBAaTHON yCIIOBUSAM 3a1a4H,



MOHMMaHKHe (U3NIECKUX OCHOB M IMPHHIUIIOB JCHCTBUS TEXHHUYECKUX YCTPOMCTB M TEXHOJIOTMYECKHX IPOIIECCOB, MX BIMSHUS Ha OKPYKAIOIIYIO
cpeny;
OBJIQJICHUE METOJAMU CaMOCTOSITEJIPHOTO IJIAHWPOBAHUS W TNPOBEICHHS (PU3UYECKUX DKCIICPUMEHTOB, aHAJIM3a W HHTEPIpETalud HH(OOpMAIHH,
OIIpeJICJICHUS IOCTOBEPHOCTH MOIyY€HHOT'O Pe3yJIbTaTa;
CO3JIaHKE YCIIOBUM JIJISl pPA3BUTHUSI YMEHHI TPOCKTHO-MCCIIEIOBATEIBCKON, TBOPUYECKOMN IEATEIILHOCTH.

Ha n3yuenue ¢usuku (06a30BbI ypoBEHB) HA YPOBHE CpeaHETO 001Iero odpasoanus oTBoautcst 136 gacos: B 10 kimacce — 68 gaco (2 gaca B
Heneno), B 11 kimacce — 68 vacoB (2 yaca B HEJIEIIO).

[IpennaraemMslii B mporpamme 1o (Hu3HuKe NepedeHb JIA00PATOPHBIX M MPAKTUYCCKUX PaOOT SBISETCS pEKOMEHI0BAHHBIM, YIUTENh JIETIAeT BBIOOP
MIPOBEJICHUS JIAOOPATOPHBIX PA0OT U ONBITOB C YYETOM HHIMBHUIYaTIbHBIX 0COOCHHOCTEH 00YYarOIMXCsl.



COAEPXAHUE OBYUEHUS

10 KIIACC
Paznen 1. ®u3znka u MeTObI HAYYHOI 0 O3HAHUS

dusnka — Hayka o mpupoje. Hayunsle MeTO bl TO3HAHUS OKpYXKaroliero Mupa. Posib skcepuMenTa u TeOpUH B MPOIECCe MO3HAHUS TPUPOJIBL.
DKCHEepUMEHT B (DU3HKE.

MonenupoBanue (U3HUECKUX sBIEHUN W mpoieccoB. Hayudwsie rumote3pl. Dusmueckue 3aKOHBI M TCOPHH. | paHHIBI MPUMEHHUMOCTH
(bu3MYecKuX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.

Poinb 1 MecTO pu3MKN B OPMHUPOBAHUU COBPEMEHHON HAyYHOW KAPTHHBI MUPA, B PAKTHYECKOU JEITEITHHOCTH JIIOICH.

Jlemoncmpayuu

AHaJoroBsie M MUPPOBLIC U3MEPUTEIBHBIE TIPUOOPHI, KOMITBIOTEPHBIE TaTIHKH.
Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe aBrxeHrne. OTHOCUTEIbHOCTh MEXaHUUECKOTo JIBMkKeHUs. Cuctema orcuéra. TpaekTopus.

[Tepemernienue, cKopocTh (CpemHsisi CKOPOCTb, MIHOBEHHAs! CKOPOCTh) M YCKOPEHHE MAaTE€pPUAIbHOM TOYKH, MX MPOEKIIMH Ha OCH CHUCTEMBI
KoopauHat. Cl0KeHUe ePEMEILICHUHN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NPSIMOJIMHEWHOE ABUKEHUE. ['padku 3aBUCUMOCTHA KOOPJAUHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MIEPEMEILICHUS
MaTepUaIbHON TOUYKH OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe nBuxeHue. J[BMKEHHME MaTepUalbHOM TOUKH MO OKPYKHOCTHU C MOCTOSIHHOW IO MOJYNIO CKOPOCTBIO. YTIIOBas CKOPOCTb,
nuHelHas ckopocThk. [lepron u yacrora oOpamieHus. LlenTpocTpemuTebHOe YCKOPEHUE.

TexHrueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: CTUIAOMETP, ABUKEHUE CHAPSIIOB, LIETIHBIE M PEMEHHBIE TIEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, UILTFOCTPALIMS KWUHEMATUUECKUX XapaKTEPUCTUK JIBUKECHHUSL.

[TpeoOpazoBanue NBMXEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

W3mepenune yckopeHus CBOOOIHOTO MaICHHUS.

HampaBnenue ckopocTr npu JBMIKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenne HepaBHOMEPHOTO JIBMKCHHUS C IIEJIBIO OMPE/IETICHUSI MTHOBEHHOW CKOPOCTH.

UccnepoBanue COOTHOLIEHUS MEXAYy MyTSIMHU, TPONACHHBIMM TEJIOM 3a I[IOCJIEI0BATEIbHbIE paBHbIE MPOMEXKYTKH BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBIDKCHHH C Ha4aJIbHOW CKOPOCTHIO, PABHOM HYITIO.

N3yuenue nBUKEHUS MIApUKa B BI3KOU KUJKOCTH.

N3yuenune nBukeHus tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa



[Tpuniun otHocuTensHocTH ["anunes. [lepoiii 3akoH HeroToHa. MIHEpManbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosunuu cwi. Bropoit 3akoH HeroroHa 11 marepuanbHOM Touku. Tperuit 3akoH Herorona s
MaTrepualbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckonbkeHus, kadeHus). Cwia Tpenus. Cyxoe TpeHue. Cuia TpEeHHs CKOJIBKEHHUS M CUjla TPEHMsS ITOKOS.
Koaddunment tpenus. Cuna conpoTUBIIEHUS IPU JBUKEHUU Tea B )KUAKOCTH WM rase.

[TocTynaTensHOE M BpaIIaTEIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpaleHus. [1nedo cumbl. Y ciaoBus paBHOBecUs TBEPAOrO Tea.

TexHnyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHNE: TOAINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEpUUH.

CpaBHeHME Macc B3aUMOJIEHCTBYIOLINX TEl.

Bropoii 3akoH HeroToHa.

H3mepenue cui.

CrnoxxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AedopMaIiu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MAJCHUH.

CpaBHeHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buabl paBHOBecusl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIMX B MIPYKHHE U PE3NHOBOM 00paslie, OT ux JepopMaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPaICHHUSI.

Tema 3. 3aKonbl COXpanHeHun 6 MexanuKe

Nmnynbec MarepranbHOM TOYKM (Tena), CUCTEMbl MaTE€pPUAJIbHBIX TOYEK. VIMIynbC CHIIBI M HW3MEHEHHE MMITYJIbca Teja. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTuBHOE BHKEHHE.

Pa6ora cunbl. MOIIHOCTH CHUIIBI.

Kunernueckas sHeprust MaTepuanbHoi Touku. Teopema 006 M3MEHEHUH KHHETUYECKON SHEPTUH.

[TorenunanpsHas sHeprus. [loTeHuunansHas sHeprus ynpyro nedhopMupoBaHHON NpyKuHBL. [loTeHnanbHas 3Heprus Tena BOJINU3H NOBEPXHOCTH
3emun.

[ToTeHunanpHble U HEMOTEHLIUATIbHBIE CUIIBI. CBSI3b Pa0OTHl HEMOTEHIUAIBHBIX CUJI C ©3MEHEHUEM MEXaHHUYECKON YHEPruy CUCTEMBI TeJl. 3aKOH
COXPAHEHHUS MEXaHUUYECKON SHEPTUH.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

TexHnuyeckue ycTpoiicTBa U IPaKTUYECKOE MPUMEHEHNE: BOJOMET, KONEP, MPYKUHHBIN TUCTOJIET, ABM)KEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.



PeakTuBHOE IBUXEHUE.

[lepexoa MOTEeHIMATEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCOMOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOM SHEPIuu Teja Ha PUMepe pacTsyKEHUs PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa 4 TEPMOAHUHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKON TEOpHUH U UX OMbITHOEe oOocHoBaHHWe. bpoyHoBckoe nBuxkenue. Juddysus. Xapaxrtep
JBUKCHHSI U B3aMMOJICHCTBYS YaCTHI] BEIIeCTBA. MOJIENIM CTPOSHUS Ta30B, )KHIKOCTEH W TBEPABIX Tel U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MoJeneil. Macca u pa3mepsl mosiekyi. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

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

Monens uneanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU UAeaIbHOro ra3za. AOCONIOTHAs TeMIeparypa Kak Mepa
CpeaHEd KMHETHYECKOM SHEPruu TEIUIOBOrO JABMXKEHMS 4vacTul rasza. [llkana temmneparyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHEeHHE MeHaeneeBa—
Knaneiipona. 3akon JlampToHa. HM3ompouecchl B HA€aIbHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BellecTBa. [ 'paduyeckoe NpeacTaBICHUE
M30TIPOIIECCOB: N30TEpPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBa, (poTOorpaduu MOIEKyJ OPraHuYECKUX COSAUHEHUH.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO TBUKECHHUSI.

Mogens onbita LlTepHa.

OnbITHL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHUS.

Mopaenb, HIUTFOCTPUPYIOIIAs IPUPOLY JABICHUS ra3a Ha CTEHKHU COCyAA.

OnBITHL, WIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Omnpenenenre Macchl BO3yXa B KJIACCHON KOMHATe HAa OCHOBE H3MEPEHHI 00bEMa KOMHATHI, IaBIICHUS M TEMIIEPAaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKly TapaMeTpaMH COCTOSIHUS pa3peKEeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoannamuueckas cuctemMa. BHyTpeHHsIs1 SHEpTHsl TEpMOIMHAMUYECKONW CUCTEMBI U CITOCO0BI €€ n3MeHeHus. KonndyecTBo TemioTsl U padoTa.
BuyTpeHnHsis 3HEprus 0IHOATOMHOTO UJ€albHOr0 ra3a. Bujsl Temonepeaaun: TEMIONPOBOAHOCTb, KOHBEKIIHS, U3JIyUeHHE. Y AelIbHAs TEIJIOEMKOCTb
BemiecTBa. KomuecTBo TEMIOTHI MpH TEIUIONEpeIaye.

[TonstTne 00 ammabaTHOM mporecce. llepBeiii 3aK0H TepMoauHAMUKU. [IpuMeHEHHE MEepBOro 3aKOHA TEPMOJUHAMUKHA K HU30MPOIECCAM.
I'paduaeckas maTEepnpeTanus paboTHI rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh MpoLeccoB B pUpPOE.

Tennossie mMammHbl. [IpUHIKNBL JEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus >HEPrUU B TEIUIOBBIX MamnHax. KoaddumueHT mose3Horo
neiictBus TernoBoi MamuHbL. [{ukn KapHo 1 ero ko3 uiimeHT moyie3Horo AecTBrs. DKOIOTHYeCKre MPOOIeMbl TETIOOHEPT€TUKH.



TexHu4ecKue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpaHus, OBITOBON XOJOIUILHUK, KOHIUITHOHED.
Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEpPIuu Tejla IpU COBEPLICHUM pabOThI: BbLJIET MPOOKM M3 OYTBUIKM IMOJ JEHCTBHEM CHKAaTOr0 BO3/yXa, HarpeBaHue
s¢upa B TaTYHHOH TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPAIINSA).

V3MeHeHMe BHYTpEeHHEH sHeprun (TeMIieparypsl) Tejaa pH TeIuionepeiaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3AYyXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO ABUTATEIs.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
N3Mepenne yienbHOM TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusa eeujecmea. Dazosvie nepexoosl

[TapooOpazoBanue n koHxeHcanys. Mcnapenne n kunenue. AOGCOIIOTHAS U OTHOCUTENbHAS BIAKHOCTh BO3ayxa. HachimeHHsli nap. Y aenapHas
TEIU10Ta NapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHMUSL.

Teépmoe teno. Kpucrannuyeckne u amopdHbie Tena. AHU30TPOIUS CBOMCTB KpHcTauioB. JKuakue kpuctauibl. COBpeMEHHbIE MaTepHalIb.
[InaBnenue u kpuctaumMzanus. Y aesbHas TerioTa miaasienus. Cydoaumanus.
VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOWCTBAa M TMPAKTHUYECKOE MPUMEHEHHE: THTPOMETpP U TICHXPOMETpP, KaJOPHUMETpP, TEXHOJOTHH IIONyYEHHS] COBPEMEHHBIX
MaTepuasoB, B TOM YUCIIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUH.
Jlemoncmpayuu
CBoiicTBa HACHIIICHHBIX MAPOB.
Kurmenve npu NOHMKEHHOM JaBIICHHH.
CriocoObl U3MepeHUs BIaXKHOCTH.
Habnronenne HarpeBaHUs U TUTABJICHUS KPUCTAJUTMIECKOTO BEIIECTBA.
JleMOHCcTpalus KpUCTaIJIOB.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
M3MepeHne OTHOCUTENBHOM BIaXKHOCTH BO3yXa.
Paznen 4. DaekTpoauHaMunka
Tema 1. Dnekmpocmamuxa

OnexTpuzanus Tei. OJEKTpUuecKui 3apsia. JBa Buaa anekTpuyeckux 3apaaoB. [IpoBOAHHMKHM, OUAJIEKTPUKHM M IOJIYNPOBOJHUKH. 3aKOH
COXpaHEeHUs IEKTPUYECKOr0 3apsia.

B3anmoneiicteue 3apsanoB. 3akoH Kynona. TodeuHbIi aiekTpUUecKuid 3apsaa. DiaeKTpudeckoe mosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO MOJIS.
[IpuHUMI cyneprno3uiuu 3IeKTPUUECKUX Moiei. JINHUKM Hanps>KEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

Paborta cun anexrpocratnyeckoro moiss. I[lotenmuan. PasHocts moreHimanoB. [IpoBOAHMKN M TUAIEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIC.
JsnexTpudeckas IPOHULAEMOCTb.

OnexTpoémkocThb. KoHneHcatop. DneKTpo€MKOCTh TNIOCKOTO KOHIEHCAaTopa. DHEeprus 3apsKeHHOT0 KOHJIEHcaTopa.

TexHnueckue ycTpoHCTBa U IPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKON, 3JIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3allluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAIbHBIN anmnapar, CTpyWHBIN PUHTED.

Jlemoncmpayuu



YCTpolCTBO M MPUHIUIT AECHCTBUS SJIEKTPOMETPA.

B3auMozeincTBre HadIeKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE NO0JIE 3apSKEHHBIX Tell.

[IpoBOHMKY B 3IEKTPOCTATUYECKOM IIOJIE.

DIeKTpOoCTaTUYECKas 3allUTA.

JIMDIIEKTPUKU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTD EKTPOEMKOCTH INIOCKOr0 KOHJIEHCATOPa OT IUIOIIAU IUIACTHH, PACCTOSIHUS MEXIAY HUMH U TUAJIEKTPUUYECKON MPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtit 3nexkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. Y CIOBHS CYIIECTBOBAHMS dJIEKTpUUecKoro Toka. Mcrounuku toka. Cuina Toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka Henu.

DNEeKTpUUECKOE CONPOTUBIICHHUE. YJIeNbHOE CONpPOTUBIEHHE BeulecTBa. llocnenoBarenbHOe, MNapajjiesibHOE, CMEIIAHHOE COEIMHEHHE
MIPOBOJIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoysi—JIeHia. MOIIHOCTE 3JEKTPHYECKOTO TOKA.

DNEeKTPOABUKYIIAs CUJia M BHYTPEHHEE COMPOTHUBIICHUE NCTOYHUKA TOoKa. 3akoH OMa Jij1sl TOJTHOM (3aMKHYTOI) aniekTpudeckoii enu. KopoTkoe
3aMbIKaHUeE.

DNEeKTpOHHAs TPOBOIUMOCTh TBEPABIX METAINIOB. 3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpUuYeCKuil TOK B Bakyyme. CBONCTBA AIEKTPOHHBIX MTYyYKOB.

[TonynpoBonuuku. COOCTBEeHHAs ¥ TPUMECHAsI TPOBOAMMOCTH OTYMPOBOAHUKOB. CBoiicTBa p—N-niepexoa. [1oaynpoBoJHIKOBBIE TPHOOPHI.

DNeKTpUUECKUN TOK B pacTBOpPAX M paciljlaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHYECKAS TUCCOLMALIMSL. DIEKTPOIIHU3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lna3ma.

TexHUYECKHE YCTPONUCTBA U MPAKTHUYECKOE MMPUMEHEHHE: aMIIepMETP, BOJILTMETP, PEOCTaT, HCTOYHUKH TOKA, DJIEKTPOHATPEeBaTEIIbHBIEC TPUOOPHI,

AJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, TEPMOMCTP COIIPOTUBJICHUA, BaKYYMHHﬁ Anon, TEpMHUCTOPHI U CI)OTOpCSI/ICTOpLI, HOJ'IYHpOBOI[HI/IKOBHﬁ U0,
raJJbBaHHKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTD CONTPOTUBIIEHUS WJINHAPUYECKUX TPOBOJHUKOB OT JAJIMHBI, TUIOIIAIU TIONIEPEUYHOr0 CEUEHHUS U MaTepHala.
CMmenaHHOe COeTMHEHUE TIPOBOJHUKOB.

[Ipsimoe n3mepenue dIeKTpoABIKYIIEH cuibl. KOopoTkoe 3aMblkaHHE raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMS.
3aBHUCHMOCTb CONIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psaa M NpOBOAMMOCTb BO3AyXa.

OAHOCTOPOHHSISI TPOBOJAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuyenue cMEmaHHOTO COCIMHEHNS PE3UCTOPOB.



W3mepenue 37eKTpOIBHKYIIEH CHITBl ICTOYHUKA TOKA M €70 BHYTPEHHETO COMPOTHUBIICHHUS.

Habmonenue anekrpornusa.

MesknpeamMeTHble CBSI3H

Nzydyenne kypca ¢usmku 6a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISIETCS C YYETOM COJIEPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3eH C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHH, TeOTpaguu U TEXHOJIOTHH.

MesicnpeOomemnvle nousmusi, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO IIO3HAHUWS: SIBIICHUE, HAYYHBIH (akT, Tumoresa, (Qumdeckas
BEJIMYMHA, 3aKOH, TCOpHsI, HAOIIOIEHUE, YKCIICPUMEHT, MOJICTTMPOBAHUE, MOJICITh, U3MEPCHHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUMW, NUHEHHas (yHKIUs, mapaboia, rumepOoia, uX rpadukd U CBOWCTBA, TPUTOHOMETPHUYCCKHE
(GYHKIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIIMU HA OCHU KOOPIMHAT, CIOKCHHE
BEKTOPOB.

Buonoeus: MexaHnveckoe JIBMKEHUE B J)KUBOH npupoae, mudy3usi, 0CMOC, TEIUIOOOMEH JKUBBIX OPraHU3MOB (BHUIbI TEIUIONEPEIadyr, TEIIIOBOC
paBHOBECHE), IICKTPUICCKHE SIBIICHUS B )KHBOU IIPHPOJIC.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEIIECTBA, MOJIAPHAs Macca, TEIUIOBBIC CBOMCTBA TBEPIBIX TEI,
KHUJIKOCTEH U Ta30B, JJIEKTPUICCKHE CBOMCTBA METAIUIOB, JICKTPOJIUTHICCKAS TUCCOLIMAITNS, TaThBAHUKA.

Teoepacghusi: BIAKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHUe JIBUKCHUA C HUCIOJIH30BAHUEM MEXAaHU3MOB, YYET TPEHHUS B TCXHUKE, TOJIIMITHUKH, UCIIOJIh30BAaHUE 3aKOHA
COXpaHCHHS HMMITyJIbca B TEXHHKe (pakera, BOJOMET WM JPYrue), JABUraTellb BHYTPEHHETO CTOpaHHMs, MMapoBas TypOWHA, ObITOBOW XOJOIMIIbHUK,
KOHJIUIIMOHEP, TEXHOJOTHH MOJIYICHUS COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIC HAHOMATCPUAIOB, H HAHOTEXHOJIOTHH, dJICKTPOCTATHICCKAs 3aIUTa,
3a3eMJICHHE JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN IPUHTEP, FICKTPOHATPEBATEIIbHBIC IPHUOOPHI, JIEKTPOOCBETUTEIbHBIC IPHUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. danekrpoamHaMmnka

Tema 3. Maznummnoe none. I1eKmpomacHUMHAA UHOYKUUSA

[TocTostHHBIE MarHuTHL. B3auMopeiicTBUE MOCTOSIHHBIX MarHUTOB. MaruutHoe nojie. Bektop MarHutHOM mHAykuuu. [IpuHnun cynepno3uuuu
MArHUTHBIX oJied. JInHnu MarHuTHOM MHAYKUMKU. KapThHa JIMHUNA MarHUTHOW UHAYKIWH MOJIA MOCTOSIHHBIX MarHUTOB.

MarnuTtHoe Tmoje MpPOBOJHMKA C TOKOM. KapThHa JAMHUN HMHAYKIMM MAarHUTHOTO MOJS JJIMHHOTO NPSIMOTO TMPOBOJAHHMKA M 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KaTyIIKK ¢ TokoM. OnbIT Dpcrena. BzanmoelicTBie mpoBOJHUKOB C TOKOM.

Cuna AMiiepa, €€ MOJyJIb U HAallpaBJICHUE.

Cuna Jlopenua, e€ Monynb 1 HampasiieHUe. [[BukeHNe 3apsyKeHHONW YacTULIBI B OJHOPOIHOM MarHUTHOM nojie. Pabota cuisl Jlopenna.

SBneHue 3MeKTpoOMarHuTHOM UHAYKIKU. [I0TOK BEKTOpa MArHUTHOM MHAYKUUU. DIIEKTPOABUKYILAS CHJIA UHAYKIIMH. 3aKOH 3JIEKTPOMarHUTHOU
nHaykunn Papanes.

Buxpesoe anekTpuueckoe mosie. DNeKTPOJABHKYIIAas CHUIa UHAYKIMHA B MPOBOJHUKE, NBUXKYILIEMCS MOCTYNATEIbHO B OJHOPOJHOM MarHMTHOM
ToJIe.

IIpaBuio JleHua.

NHnykTHBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOBIKYIIAS CHIIa CAMOWHTYKITUH.



DHEpPrusi MAarHuTHOT'O TOJIS KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpOWCTBA W TMPAKTHYECKOE MPUMEHEHUE: TOCTOSIHHBIE MAarHuThl, SJIEKTPOMArHUThl, SJIEKTPOJBHUIATENb, YCKOPHUTEIN
3JI€eMEHTapHbBIX YACTUII, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOIO My4YKa MarHUTHBIM TOJIEM.

JIuHYY MHIYKIIMA MarHUTHOTO TIOJIA.

B3anmoaeiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HerictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SBneHue MeKTPOMArHUTHON MHAYKIIUH.

IIpaBuio Jlenua.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIECH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHUS MAarHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3yueHne MarHuTHOTO NOJIS KATYLIKH C TOKOM.

WccnepoBanue 1eCTBUSI TOCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnepoBanue sBIEHUS 31€KTPOMArHUTHOM MHIYKIUU.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHumHble KOa1e0anus

KonebarenbHas cucrema. CBoOOAHBIE MeXaHnYeckue konebanus. ["apmonnueckue konedanus. [lepuon, yacrora, ammnryaa u asza kojaeOaHui.
[Tpy>XxuHHBIH MasTHUK. MaremMaTHMYecKMil MasTHUK. YpaBHEHHE TapMOHMYeCKHX KosiebaHui. IlpeBpaiieHue »Heprum MpH TapMOHHUYECKUX
KOJIeOaHuUsIX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KoOJeOaHUs B HCATBHOM KOJIE€OAaTeIbHOM KOHType. AHAIOTHUS MEXITY
MEXaHUYECKUMH H AIEKTPOMArHUTHBIME KoseOanusmMu. @opmyna TomcoHa. 3aK0OH COXpaHEHUs SHEPTUH B UICaTbHOM KOJIeOaTeTbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaroluX KojieOaHUSAX. BbIHYXIeHHbIE MeXxaHHueckue KoyiebaHus. Pe3zoHaHc. BbIHYXIEHHbBIE 3J€KTPOMAarHUTHBIE
Koje0aHusl.

[Tepemennslii Tok. CHHYCOMAATBHBIN EPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE U JIEHCTBYIOIIEE 3HaYEHUE CHIIbI TOKA U
HaTIPSOKCHHUS.

Tpancdopmarop. IlpousBoacTBo, mepenada M MOTPEOICHHE OIEKTPHUUECKOW OSHEPruH. OKOJOTMUYECKHE PHUCKHM TpU  MPOU3BOJCTBE
aneKTpodHeprur. KynbTypa ucrob30BaHus SIEKTPOIHEPTHH B TIOBCEAHEBHOM KU3HH.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: SJIEKTPUUECKUI 3BOHOK, T€HepaTop MEPEMEHHOI0 TOKa, IMHUU 3JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojieOaTeaIbHON CUCTEMBI (MTPYKUHHBIA WIIM MaTeMaTHYECKUI MasTHHK).



Hab6mronenue 3aryxaronux Kojie0aHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pesonanca.

CB00OIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcorpaMMbl (3aBUCUMOCTHU CHIIBI TOKA U HAMPSDKEHUS OT BPEMEHHM ) AJIs DJIEKTPOMArHUTHBIX KOJICOaHUIA.

Pe3oHaHc npu nocnenoBaTeNnbHOM COEIUHEHUH PE3UCTOPA, KaTYIIKH MHAYKTHUBHOCTH U KOHJEHCATOPA.

Monenb TUHUY 3IEKTPOIIEpEIauH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOA MaJIbIX KOJIeOaHUI Ipy3a HA HUTU OT JUIMHBI HUTU U MaccChl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIENH U3 I10CIIE0BATEIbHO COEIMHEHHBIX KOHIEHCATOPa, KaTYLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbIE 60TIHbL

MexaHuueckue BOJIHBI, yciaoBus pactipoctpanenusd. [lepuoa. CkopocTs pacnpocTpaHeHus U JUIMHA BOJIHbL. [lonepednbie M IpogoabHbIE BOIHBIL.
WnTepdepennus u nudpakuns MEXaHUUECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJIHBI. YCIIOBUSI M3JIy4€HHUs 3JEKTPOMArHUTHHIX BOJH. B3aumuas opuenTanmsi BektopoB E, B, V B anekTpomarHuTHOIM
BosiHEe. CBOMCTBA AIIEKTPOMArHUTHBIX BOJH: OTPaXEHHUE, MpENOMIICHHE, moisipu3anus, audpakius, narepdeperips. CKOpoCTh AJIEKTPOMarHUTHBIX
BOJIH.

[Ikana 3IeKTPOMarHUTHBIX BOJIH. [[puMeHeHne 3I€KTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBSI3U U TeleBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE NMPUMEHEHUE: My3bIKaJIbHble MHCTPYMEHTBI, YIbTPa3BYKOBasl TUAarHOCTUKA B TEXHHUKE U MEIUIUHE,
paznap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U PACIPOCTPAHCHHUE MONIEPEYHBIX U MIPOJIOJILHBIX BOJIH.

Konebmomeecs: Teno Kak HCTOYHUK 3BYKA.

Habutoienue otpakeHus ¥ NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habntonenue unrepdepeHnu 1 Juppakiul MEXaHHIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGnroneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KosleOaHUH.

HccnenoBanue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)keHUE, MpeIoMIIeHHe, oispu3anus, tudpakuus, HHTephepeHIns.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBeTa B OMHOPOAHOM cpene. JIyd cBeta. ToueuHbIi HCTOYHUK CBETA.

OtpaxxeHnue cBeta. 3aKOHbI OTpakeHus cBeta. [locTpoenne n300pakxeHui B IIIOCKOM 3epKaje.

[Ipenomiienne cBeta. 3aKOHBI MperaoMiIeHHs cBeTa. AOCONIOTHBIN MoKka3atens npeiaomieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiit
YT'OJI IOJIHOTO BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus csera. CnoxHbIi cocTaB Oenoro cBera. LIBer.



Cobwuparonue u paccenBaromue JUH3bI. ToHKas auH3a. DOKYCHOE pacCTOSHUE M ONITHYECKas Cujla TOHKOW JiMH3EL. [locTpoeHne n3o0pakeHnii B
COOMpAIOIIMX U PACCEHBAIOIUX JHH3aX. POpMyiia TOHKOH JTUH3BL. Y BEJTHMUEHHE, 1aBAEMOE JINH30M.

[Ipenenbl npUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBast onrtuka. Mutepdepenumst cBera. KorepeHTHble HMCTOYHMKH. YCIOBHUA HAONIOJCHHS MAaKCHMyMOB M MHHHMYMOB B
UHTEp(PEepEeHIIMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakus cera. JudppakuuonHas pemeérka. YClIoBUE HAOMIOIEHHS TIaBHBIX MaKCUMYMOB IPH MaJeHUM MOHOXPOMATHUYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiicTBa M NpPaKTUYECKOE MNPUMEHEHHE: OYKHM, Jyna, ¢oToanmmapar, NPOEKIHMOHHBIM anmapar, MHUKpPOCKOIM, TEJIECKOIl,
BOJIOKOHHAS! ONTHKA, JU(PPAKIIMOHHAS PEIIETKA, MOJIIPOUL.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTPAaXKEHHUE U IpejoMiieHre cBeTa. OnTH4ecKue Npruoopshl.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue cBONCTB N300paKeHUN B JTMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habnronenue narepdepeHnnu cera.

Hab6mronenue qudpakiuum cBera.

HaGurotenue aucriepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOLIBIO PU3MBI.

[Tonmy4yeHnue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKH.

HaGntoneHue nomnspusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenne nokasaresns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB N300paKeHU B TMH3aX.

HaGntonenue nucnepcuu cBeTa.

Pa3nes 6. OcHOBBI clelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOM MexaHUKH. IlocTynarsl cnienuaibHOM TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJS CKOPOCTH
CBETa B BAKyyM€, MPUHLUI OTHOCUTEIBLHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALIEHUE JUIMHBI.

OHeprusi ¥ UMIYJIbC PENATUBUCTCKON YaCTHUIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Pa3nea 7. KBantoBas puszuka
Tema 1. Inemenmuol K6AHMOBOU ONMUKU



®otonbl. opmyna [Tnanka cBsi3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJILC (POTOHA.

OtkpeiTue u uccienoBanue (orordpdexra. OnbiTel A. I'. CroneroBa. 3akonsl goroddpdekra. YpaBHenue DifHmrelHa 11t GoTtorddexTa.
«Kpacnas rpanuma» ¢portodddekra.

Hasnenue ceera. Onwitsl [1. H. JleOenena.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHE: (OTOAIEMEHT, POTOIATUUK, COTHEUHAs: OaTapesi, CBETOIMO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAHOBKE C TUHKOBOU IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesnuro o -yactui. [lnanerapnas mozens aroma. Iloctynatet bopa. Usnydenue u
noryomeHne (GoTOHOB MpH NMEPEXoe aToMa ¢ OJTHOTO YPOBHS SHEPTUHU Ha Apyroid. Buasl criekTpoB. CEKTp ypOBHEH SHEPTUU aTOMa BOJIOPO/A.

Bonnossie cBoiictBa yactull. Bosubl ne bpoiinsa. KopnyckynsspHO-BOJHOBOH Ayaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN aHaIHU3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBINA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HabnroneHue nuHeyaThIX CIEKTPOB U3ITYUESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

Hab6mnronenue nuHeivaToro crekrpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHHUs saapa. OTKpbITHE paanoakTuBHOCTH. OmnbIThl Pesepdopaa mo ompeneneHuto cocrasa
pannoakTUBHOrO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iyueHus. BiausHue paguoakTHBHOCTH Ha )KHUBbIE OPIaHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HykionHast Moaens siapa I'elizenOepra—lBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Tomnsl.

Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydenue. 3aKoH paJuoaKTUBHOTO paclajaa.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

SAnepHble peakuuu. JleleHre U CUHTE3 SAEP.

SAnepusiii peaktop. Tepmosaepublii cunrtes. [Ipo0neMbl 1 epCHeKTUBEI AIEPHON IHEPTeTUKH. DKOJIOTUYECKHE ACTIEKTHI SAEPHOM SHEPTEeTHKH.

OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHnameHTagbHbIE B3auMoaencTBU. EquHcTBO (hr3nyeckoit KapTHHBI MUpa.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TO3UMETp, Kamepa BunbcoHa, siaepHblil peakTop, aToMHas 6omoa.

Jlemoncmpayuu



CYETYNK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU

Ortanbl pa3BUTHs acTpoHOMUHU. [IpuKinasHoe 1 MUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMUM.

Bun 3Bé3aH0T0 HeOa. Co3Be3ausi, spKue 3BE3/IbI, INIAHETHI, KX BUIMMOE ABH)KCHHUE.

Conneynas cucrtema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHepruu CosiHua M 3BE31. 3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpaMma «CHeKTpasIbHbII
KJIaCC — CBETHMOCTB». 3BE3/bl TJIABHOW MOCIEAOBATEIBHOCTUA. 3aBUCHUMOCTh «Macca — CBETHUMOCTbY» [UISl 3BE3]l IVIABHOM IOCIENOBATEIbHOCTH.
Buytpennee crpoenue 38€31. CoOBpeMEHHBIE MTPEACTABICHUS O IPOUCX0XKIEHUH U 3Botolu CoJHIa U 3BE3]. DTarbl )KU3HU 3BE3 .

Mneunsiii [Tyte — nama 'anaktuka. [lonoxxenune m nBmxenue ConHua B 'anaktuke. Tumnbl ranaktuk. Paaguoranaktuku u kBaszapbl. U€pHble
JBIPBI B SIAPAX TalakTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa606:ma. Pa3beranue ranaktuk. Teopus bonbiioro B3psiBa. PenukToBoe n3inydeHue.

MacmrabHas ctpykrypa Beenennoii. MeTaraiakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habntoienust HeBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKESHUN 711 OTpEeeNICHUs MOJI0KEeHHsI HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31s1 CEeBEPHOTO MOMYIIApHs U SIPKUE 3BE3BI.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lytu.

O0o0maruiee NoBTOPEHNE

Ponb Qu3uku U acTpOHOMUU B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, COIMAbHOM U 3THYeCcKOi cepax NesTeNbHOCTH YeJOBeKa, POiib U MECTO
(U3HUKN U aCTPOHOMMHU B COBPEMEHHOM Hay4HON KapTHHE MUpa, poJib PU3NYECKON TeopuH B (HOPMHUPOBAHUH IPEICTABICHUN O (PU3HMUECKON KapTHHE
MHUpa, MECTO (PU3MUECKON KapTHHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOIE.

MesxknpeamMeTHble CBSI3H

Nzydenne kypca ¢uszuku 6a30Boro ypoBHS B 11 Kjacce OCYIIECTBISETCS ¢ YYETOM COJIEPKATEIbHBIX MEXKIIPEIMETHBIX CBA3EH C Kypcamu
MaTeMaTUKu, OMOJIOTUH, XUMHUH, Teorpadru 1 TEXHOJIOTHH.

Mesicnpeomemnvle nousamus, CBS3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO IO3HAHUWA: SIBIICHUE, HAYYHBINH (akT, Tumoresa, (Qumdeckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOII0JeHIE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHEe (YHKIMU: CHHYC, KOCHHYC, TAHIEHC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M WX MPOCKIMA HAa OCH KOOPAMHAT, CJIOXKEHHUE BEKTOPOB, MPOHM3BOJHBIC DJIEMEHTAPHBIX (YHKIIUH,
MIPU3HAKU TI0I00US TPEYTOIHHUKOB, ONPEIEICHNE TUIOIIAIN TUIOCKUX UTyp U 00BhEMa Te.

buonoeus: snexTpudeckue SIBICHUS B KUBOW MPUPOJIE, KOJeOaTeIbHbIE NBUKEHUS B )KHBOW MPUPOJIE, ONITUYECKHE SBJICHHS B )KUBOU TIPHUPOJIE,
JIEHCTBUE PAJUalliM Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOGHHE aTOMOB W MOJIEKYJ, KPUCTAUTMYECKass CTPYKTypa TBEPIBIX TeN, MEXaHW3Mbl OOpa30BaHUS KPUCTAIMYECKOW DPEIIETKH,
CIIEKTPaJIbHBIN aHAJINU3.



l'eoepagpus: marHUTHBIE MTONTIOCA 3€MIIH, 3aJ1€KU MarHUTHBIX PyA, (OTOCHEMKA 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3EMIIETPSICEHHM.

Texnonocua: IMHAN SJEKTPOIEpeaay, T'eHepaTop NEPEMEHHOI0 TOKa, 3JIEKTPOJBUIAaTeNlb, MHAYKLUOHHAs I€yb, pajap, pPaJuONpUEMHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBU-mneus, MpoeKIMOHHBIH anapaT, BOJIOKOHHAs ONITHKA, COTHeYHas Oarapest.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro npeamera «®dusuka» Ha ypoBHE cpenHero obmero obpazoBaHus (0a30BbIi ypOBEHb) AOHKHO OOECHEUUTH JTOCTHIKEHUE
CJIEIYIOIIUX JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yabTaThl OCBOCHHS y4ueOHOro mnpeamera «PH3UKa» JOIDKHBI OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTH OOyYaroImuXcs
PYKOBOJICTBOBAThHCSI CPOPMHUPOBAHHON BHYTPEHHEN MO3MLMEN JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUH, TO3UTUBHBIX BHYTPEHHHUX YOSKICHUH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBAa, PAaCUIMPEHUE MU3HEHHOIO OIbITa M OIbITa JEATEIbHOCTU B Ipoliecce
peanu3aly OCHOBHBIX HAlpPaBICHUH BOCIUTATEIbHON NESITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaIaHCKOro BOCHIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIIMK 00YUaIOIIErocsi KaK aKTUBHOI'O M OTBETCTBEHHOTO WIEHA POCCHICKOT0 O0ILECTBa;

MPUHATHE TPATUIIMOHHBIX 00MIEYEIOBEYECKIX TYMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIESTEIbHOCTh B MHTEpECaxX Ipa)<IaHCKOro OOIIecTBa, y4acTBOBaTb B CaMOYIPABJICHUU B 00Opa3oBaTelbHOU
OpraHu3aluy;

yYMEHHUE B3aMMO/ICHCTBOBATh C COLIMATbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYCHUEM;

TFOTOBHOCTh K TYMaHUTapHOMN U BOJIOHTEPCKON JEATENBHOCTH;

2) IaTPUOTHYECKOT0 BOCTIUTAHUSA:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSIM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TOBE/ICHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSACh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM
qlCIIe B AEATEIbHOCTH YUEHOTO;

OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYAYIIETo;

4)3¢TeTHYECKOr0 BOCIHTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILErO (PU3HUECKON HAYKE;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3iuyHbIM chepaM NpodhecCHOHATBbHOM AESITEeTbHOCTH, B TOM YHCIE CBSA3aHHBIM C (U3UMKONM U TEXHUKOM, YMEHHE COBEpIIaTh
OCO3HaHHBIHM BBIOOP OyaymIeit npodeccuu U peann30BbIBaTh COOCTBEHHbIE KU3HEHHBIE MJIaHBbI;

TOTOBHOCTb U CLIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (PU3MKU HA IPOTSHKEHUU BCE KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH 3KOJIOTMYECKON KYJIbTYpPbl, OCO3HAHHE I100AIbHOTO XapaKkTepa IKOJIOTUYECKUX MPoOIeM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUN B OKPYKAIOIIEH CpeJle HA OCHOBE 3HAHMS LIeJIEl YCTOWYMBOTO Pa3BUTHSI UEIOBEYECTBA;



pacilipeHye OmbITa ACITeIbHOCTH YKOJIOTUYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH 0 (DU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKOIN HAYKU;

OCO3HaHWE IICHHOCTH HAYYHOH NEATeIhbHOCTH, TOTOBHOCTh B IpOIecCe M3ydeHUs (U3UKH OCYIIECTBIATH MPOCKTHYIO M HCCIIEI0BATEIBCKYIO
NesITeNIbHOCTh UHIUBUYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3naBaTenbHBIC YHHBepPCcAJIbHbIE YUeOHbIe NelCTBUS
Ba3oBble Jiornyeckue aeicTBHA:

CaMOCTOSITENIbHO (POPMYJIMPOBATH U AKTYaJIM3UPOBATh IPO0JIEMY, pACCMATPUBATh €€ BCECTOPOHHE;

OIIPEAEIATh 1NN AESITENbHOCTH, 3a]]aBaTh IApaMETPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJIATh 3AKOHOMEPHOCTH M IIPOTHUBOPEYUS B pacCMaTpUBaEMbIX (PU3MUECKUX SBICHUSX;

pa3padaTbIBaTh IUIaH PEHICHUs MPOOIEeMbI ¢ YIETOM aHAINM3a UMEIOIINXCS MAaTePUATbHBIX U HEMaTepUaIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEJISIM, OLIEHUBATh PUCKH I1OCIEICTBUNA AEATEIbHOCTH;

KOOPJAWHUPOBATH U BBHITOIHATH Pa0OTY B YCIOBHAX PEAbHOTO, BUPTYaIbHOIO H KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaATh KPEaTMBHOE MBIIUIEHUE NTPH PEILIEHUH KU3HEHHBIX POOIIEM.
Ba3oBble nccienoBareibckue 1elCTBUA:

BJIaJIeTh HAYYHON TEPMHUHOJIOTHEH, KIIFOYEBBIMH MTOHATUAMHU U METOJaMU (PU3NYECKOI HayKH;

BJIAJICTh HaBBIKAMHU y4eOHO-HMCCIIEOBATEIILCKONH M TPOCKTHOH JAEATENbHOCTH B O0JACTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJI0B pelleHus 3a/1a4 (PU3MUECcKOro CoJepKaHus, IPUMEHEHHUIO Pa3IMUHbIX METO/I0B IO3HAHMS;

BJIa/IETh BUJAMH JIEATEIBHOCTH I10 MOJIYYEHHUIO HOBOTO 3HAHMSI, €r0 MHTEPIpPETaliH, IPeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IMYHbIX YUEOHBIX
CUTYyallUsX, B TOM YHCJIE IPU CO3/1aHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (DPUBHKH;

BBISIBJISITH NPUYMHHO-CJIEACTBEHHbIE CBA3M W aKTyaJM3UpOBaTh 3a/lady, BBIABUIATH TUIOTE3y €€ pEIIeHHs, HaXOAWTb AapryMEHThl Jis
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUMN, 3a1aBaTh MIAPAMETPbI U KPUTEPUH PELLICHUS;

aHAJIM3UPOBATh MOJIYUYEHHBIE B XOJI€ PELICHUs 3aJauu Pe3ysbTaThl, KpHTUUECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb U (POPMYNIHPOBATH COOCTBEHHBIE 3a7aUl B 00pa30BaTEIbHOMN JEATEIbHOCTH, B TOM YUCIIE IPU U3YYEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OMBIT;

YMETb IEPEHOCUTh 3HaHUS N0 (PU3HKE B IPAKTUUYECKYIO 00J1acTh KU3HEEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIIBUTATh HOBBIE UJI€U, TIPEJIaraTh OPUTrHHAIbHbBIE MTOJXObl U PELICHMUS,;

CTaBUTH MPOOIEMBI U 3a1a4H, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHUS.
Pabora ¢ undopmanmeii:

BJIaJIeTh HaBBIKAaMU NOJy4YeHUs UH(OpMAIMK (PU3HUECKOTO COAEPKAHHS U3 HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISATH MTOUCK,
aHaJIn3, CUCTEMATHU3AIMI0 U UHTEPIPETAII0 HHPOPMAIIMH Pa3IMYHbIX BUJOB U (POPM MpeacTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;



UCIOJb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOIMH B pEIIEHUH KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX H
OpraHU3aIMOHHBIX 33/1a4 C COOI0/ICHHEM TPeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, peCypcocOepeeH s, IPaBOBbIX U 3THYECKUX
HOPM, HOpM MH(OPMAITMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COAEP)KaHUS B Pa3NUYHBIX (popmartax ¢ yd4éToM HazHaueHUs WHGPOpPMALMU M 1IeNIEBOW ayIUTOPHH, BHIOHpas
ONTUMAJIbHYIO (POPMY IPEJCTABICHUS U BU3yalU3allUH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYIIECTBISTH OOIICHHE HA YPOKaX (DM3WKHU M BO BHEYPOUHOU EATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYalUi U CMATYaTh KOH(GIUKTHL;

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOIO TOUKY 3PEHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHANBUAYAIBHON pabOTHI;

BBEIOMpATh TEMATHUKY M METOBI COBMECTHBIX JCHCTBHM ¢ y4ETOM OOIIUX HHTEPECOB U BO3MOKHOCTEH KaXKIOT0 WIeHA KOJICKTHUBA;

MIPUHUMATh L€ COBMECTHOM NI€ATEeIbHOCTH, OPraHU30BbIBATh U KOOPJIAUHUPOBATH AEHCTBUA MO €€ JTOCTUKEHUIO: COCTABIATh IIaH JACHCTBUH,
pactpeeNaTh PO ¢ YI6TOM MHCHHI Y4aCTHUKOB, 00CYXKIAaTh Pe3yJbTaThl COBMECTHON paOOTHI;

OLICHHUBATh KAYECTBO CBOETO BKJIA/Ia U KaXKJIOT0 yUYACTHUKA KOMaH/IbI B OOIIUN pe3yabTaT Mo pa3pab0TaHHBIM KPUTEPUSIM;

MpeaiaraTh HOBbIE MPOEKTHI, OLICHUBATH UJICH C MO3UIIMH HOBU3HBI, OPUTUHAILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBISATh TMO3UTUBHOE CTpPATerMYecKoe TOBEICHHWE B PA3NUYHBIX CHUTYallUMsAX, MPOSABIATH TBOPYECTBO M BOooOpakeHHE, ObITh
WHUILIMATUBHBIM.

PeryisiTuBHbIE YHHBepPCAJbHBIE YUeOHBIE IeiicCTBUS
Camoopranmusanus:

CaMOCTOATCIIBHO OCYIICCTBIIATL ITIO3HABATCIBbHYIO ACATCIBHOCTH B oOiactu (1)I/I3I/IKI/I U aCTpOHOMHH, BBIABIIATH npo6neMm, CTaBUTh H
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IIJIaH PCIICHHA pacqéTme N KAa4YCeCTBCHHBIX 3aaad, IIJIaH BBIIIOJIHCHUS HpaKTH‘ICCKOﬁ pa6OTBI C y‘IéTOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPENOUTEHU;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNlaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYIUIIUHA B 001aCTH (PU3HUKH, TIOCTOSHHO TOBBINIATH CBOW 00pa30BaTENbHBIA U KYIbTYpPHBII
YPOBEHB.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

JlaBaTh OIEHKY HOBBIM CHTYAIlUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OIIEHUBATH COOTBETCTBHUE PE3YIHTATOB LIETISIM;

BJIaACTh HABBIKaAMH IIO3HABaTEILHOU pe(i)HeKCI/II/I KaK OCO3HAaHUSA COBEPIIACMBIX )ICfICTBI/Iﬁ U MBICJIMTCIIBHBIX IMPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

MCIOJIb30BaTh MPUEMBI peIeKCUH 711 OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PELICHHUS;

yYMETb OIICHHBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PEIIEHUs M0 UX CHIDKEHUIO;



IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [P aHAJIN3€E PE3YJIbTaTOB ACATEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [IPH aHAJIN3€ PE3YJIbTATOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce nocTukKEeHHs JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrpaMMbl IO (U3MKE I YPOBHS CpelHero ooumero ooOpa3oBaHus Y
00y4aroImuxcs COBEPIIEHCTBYETCS YMOLMOHATIBHBIN HHTEIUIEKT, TPEATONATralonii ¢hOpMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOLIET0 CIOCOOHOCTh IMOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSHHUE, BHJIETh HAIPABICHHS PA3BUTUS COOCTBEHHOH
SMOIMOHAIBHOM c(hepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPEryJIMPOBaHUs, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 33 CBOE I1OBE/IEHUE, CIIOCOOHOCTD aJalTHPOBATHCS K
SMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOLIEH CTpeMIICHHE K JOCTH)KEHUIO LIEJIU U YCIEeXy, ONTUMU3M, HHULIMATUBHOCTb, YMEHHUE JIeHICTBOBATh UCXO/S
U3 CBOMX BO3MOXKHOCTEIH;

SMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh IMOHMMATh SMOLIMOHAIBHOE COCTOSIHME JPYIMX, YUYUTHIBAThb €ro IHpPHU OCYLIECTBICHUM OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAaWBaTh OTHOLIEHUS C JAPYIMMH JIIOABMHU, 3a00THTHCS, NPOSBIATH HHTEPEC M
pa3perath KOHQIHKTHL.

HPEIMETHBIE PE3YJIBTATDI

K konuy o6yuenus B 10 kjiacce npeIMeTHbIe pe3yIbTaThl Ha 6230BOM YPOBHE JI0JKHBI OTpaXxaTh CHOPMHUPOBAHHOCTh y O0YUArOIIUXCSl YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEPAX pPOJib U MecTO (U3UKU B (POPMHUPOBAHMM COBPEMEHHOM HAay4yHOW KAapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOMU
TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOMN NEATEIBHOCTH JIIOIEH;

YUNUTBHIBaTh TPaHMIIBI NPUMEHEHHUS H3YYEHHBIX (U3MUYECKHUX MOJeNel: MaTepuaibHas TOYKa, MHEpLUalbHas cUCTeMa OTCY€ra, aOCOJIIOTHO
TBEPJIOE TEJO, UICATBHBIN a3, MOJEIN CTPOCHUS ra3oB, KUIAKOCTEH M TBEPIBIX TeN, TOUEUHBIH JIEKTPUUYECKUN 3apsl NpU pelleHUuH (PU3UUYECKUX
3a1ad;

pacro3HaBaTh (pU3HUECKUE SIBJIEHUS (TPOLECCHI) U OOBACHATH UX Ha OCHOBE 3aKOHOB MEXaHUKHU, MOJIEKYJISIPHO-KMHETHYECKOM TEOpUU CTPOEHUS
BELIECTBA U AJIEKTPOAUHAMUKHI: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPAMOIMHEIHOE IBUXKEHUE, CBOOOIHOE NaJCHUE Tell, JBUKEHHE TI0 OKPYKHOCTH,
MHepLys, B3auMojieiicTBue ten, aupdys3us,, OpoyHOBCKOE JABMKEHHE, CTPOSHHUE KUIKOCTEH U TBEPABIX TN, M3MEHEeHHe 00bEMa Tel MpHU HarpeBaHUH
(oxJtaXkAeHUN ), TEIJIOBOE paBHOBECHE, UCTIApEHHE, KOHJIEHCAIHs, TUIaBJIeHUE, KPUCTAJUIM3AIMS, KUIIEHUE, BIaKHOCTh BO3/1yXa, MOBBIILIEHUE JAAaBIICHUS
raza IIpyU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY IapaMeTpaMH COCTOSIHUSA ra3a B H30IPOLECCaX, IEKTPU3aLUs Tel, B3aUMOJIEH CTBUE
3apsJ10B;

OIUCHIBATh MEXAHMUECKOE JBMKEHUE, HCIIONB3Ys (PU3NUYECKHE BEIMUUHBI: KOOPAWHATA, MyTh, IIEpeMEeleHne, CKOPOCTh, YCKOPEHHUE, Macca Teda,
CHJIa, UMITYJIbC TeJla, KHHETHYeCKas YHEeprusi, MOTeHLHaIbHasl SHEPrus, MexaHndeckas paboTa, MeXaHW4YecKasi MOIIHOCTh; IPU OMUCAHUH MPaBHIBLHO
TPAaKTOBaTh (PU3UUYECKUN CMBICI HCIIOJIb3YEMbIX BEJIWYHMH, UX O0O3HAYEHUS M €IUHMIIbI, HAXOAUTh (POPMYIIBI, CBA3BIBAIOLINE JAHHYIO (pU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJINYNHAMU;

ONUCHIBATh M3y4YEHHBIE TEIUIOBbIE CBOMCTBA TENl U TEIJIOBbIE SIBJICHMS, MCIOJB3Yys (M3MUECKHWE BEIMUYMHBI: JIaBJICHHE rasa, TemIeparypa,
CpPEIHssl KMHETHYECKas: JHEPIHs XaOTUYECKOIO JIBHMIKEHUs MOJIEKYJ, CPEIHEKBAaApAaTHUYHAs CKOPOCTb MOJEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA



sHeprus, pabora rasza, KOdQQGHUUMEHT MOJE3HOro ACHCTBUS TEMJIOBOTO JABMUraTess; IMpPU ONUCAHUM IPABUIBHO TPAKTOBATh (DPU3MUECKUI CMBICIT
UCTOJIb3YEMbIX BEJTMUMH, UX 0003HAUYEHUS U €HHULIBI, HAXOIUTH (DOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PH3UUECKYIO BETMUMHY C IPYTHMHU BEIMYMHAM;

OIUCHIBaTh M3YYEHHBIE 3JIEKTPUYECKHE CBOMCTBA BEILECTBA M 3JIEKTPUYECKUE SBJICHMs (IPOLECCHI), MCIOJB3Ys (DU3MUECKHE BEIUYMHBIL:
ANEKTPUYECKUI 3apsfl, JIEKTPUUYECKOE II0JIe, HANPSHKEHHOCTH IOJIS, MOTEHLMAJ, Pa3sHOCTh MOTEHIMAJIOB; IPU OMMCAHUM MPABUIBHO TPAaKTOBAaTh
(bu3n4ecKuil CMBICI MCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUEHUs U €IMHUIIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PM3UYECKYIO BEJIMUUHY C
JIPYTMMHU BEIMYUHAMU;

aHAIM3UpPOBaTh  (PU3MUECKHE TMPOLECCHl M SIBJICHUS, MCIOJb3ys  (PU3MUECKHME 3aKOHbl M  NPUHLUIBL  3aKOH  BCEMHUPHOIO
tarotenus, |, Il u 1l 3akonsr HproToHa, 3aK0H COXpaHEHUs MEXAaHMYECKOM IHEPrvU, 3aKOH COXPAHCHHS HMITYJIbCA, MPUHIUIT CYNEPHO3UIIUN CHIL,
IIPUHLIMII PABHOIIPABMSI HHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KMHETHYECKYIO TEOPUIO CTPOCHMSI BELIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEIHEN
KMHETUYECKOM JHEPrMM TEIJIOBOIO JBMXKEHUS MOJIEKYJ C aOCOJIOTHOM TeMIepaTypol, MEpBbIil 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPaHEHUs
JIEKTPUUECKOro 3apsia, 3akoH KyinoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE U YCIOBUS
(rpanuLbl, 00J1ACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHLUIIBI J€HCTBUS MAIIWH, IPUOOPOB U TEXHUYECKUX YCTPOICTB; pa3anyaTh yCIOBUSA UX O€30MaCHOTO UCIOJIb30BaHUS
B IIOBCEIHEBHO KH3HMU;

BBINOJIHATH 3KCIIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3UYECKUX SBJICHUN M MPOLIECCOB C MCIOJIB30BAaHUEM IPSIMbBIX U KOCBEHHBIX U3MEpPEHHH, mpu
3TOM (OPMYIHUPOBATH MPoOIeMy/3a/1ady U TUNIOTE3y Y4eOHOTO IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYAOBaHUS, TPOBOIHUTH
OIBIT U OPMYJINPOBATH BBIBOJIBI;

OCYIIECTBIISITh MPSMBIC U KOCBEHHbBIC H3MEPEHHS (PU3MUECKUX BEIMYUH, IIPH 3TOM BBIOMPATh ONMTUMAIIBHBINA CIIOCOO M3MEPEHHUs U UCTIONb30BaTh
U3BECTHBIE METO/bI OLIEHKH ITOTPEIIHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCUMOCTH MEXTy (U3NUECKUMHU BEJTMUYMHAMH C UCIIOJIB30BAHUEM IPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcUpoBaTh pe3yabTaThl IOJYYEHHOHM 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TaOaul M TpadUKoB, JieNaTh BBIBOJABI IO pPe3ylbTaTam
UCCIIEIOBaHMUS;

coOnoaTh npaBuiia 0e30MacHOro Tpyja MpH MPOBEIEHUH HCCIeA0BaHUM B paMKax y4eOHOro 3KCIepUMEHTa, y4eOHO-UCCIeI0BaTeIbCKOW U
IIPOEKTHOMH J1eATENbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYOBAHMUS;

pemaTh pacu€THbIE 3a7jauu C IBHO 33/1aHHON (hPHU3MYECKON MOJIENbIO, UCHOb3Ys (PU3MUECKUE 3aKOHbI M IPUHIIUIIBI, HA OCHOBE aHAIN3a YCIOBHS
3a/laud BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACNATH (PU3NYECKUE BEIMUMHBI M (HOPMYJIbl, HEOOXOAUMBIE IJi1 €€ pElIeHUs, NMPOBOJUTH PACUETHI U
OLIEHUBATh PEATLHOCTH MOJYYECHHOTO 3HaUeHHs (PU3MUECKON BEINYHHBI,

pelarh KayeCTBEHHbIE 3a/layd: BBICTPAWBATh JIOTMYECKH HENPOTHBOPEUMBYIO LEMNOYKY PpACCYKICHHI € OMOpoil Ha HM3yyeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHMUS;

MCIOJIb30BaTh MPHU PEIICHNH YUeOHBIX 33/1a4 COBPEMEHHbIE NH()OPMALIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIMH U
NpEeJCTaBICHU Y4eOHON U HAy4YHO-TIOMYJIIpHONH MH(pOpMAINUU, TOTYYEHHONW M3 pa3iIMyYHBIX MCTOYHHKOB, KPUTHUYECKH aHAIM3UPOBAThH IOJTy4aeMYIO
nH(pOpMaILHIO;

MPUBOAUTH NMPUMEPHI BKJIAZA POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPY>KAIOLIEr0 MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (DU3MKE B MOBCEAHEBHOM >KM3HU Ul oOecriedeHus: 0€30MacHOCTH MpU oOpallleHuu ¢ npubopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, AJISi COXPAHEHHUS 3/I0POBbsS U COOIIOICHNS HOPM IKOJIOTUYECKOTO MMOBEJCHHS B OKpY’KaIolIel cpeie;



paboTaTh B IpyMIe C BHIMOJIHEHUEM Pa3INYHbIX COLMABHBIX POJICH, MIIaHUPOBATh pabOTy rPYIIbL, PallMOHATILHO paclpeaesaTh 00s13aHHOCTH U
IUTAHUPOBATh JICATEIHHOCTh B HECTaHAAPTHBIX CHTYaIMsX, aJeKBAaTHO OIEHWUBATh BKIAJ] KaXKJIOTO U3 YYAaCTHUKOB TPYMNBl B peEIICHUE
paccMaTpuBaeMoii poOIeMBbl.

K koniy o0yuenus B 11 kiacce mpeMeTHbIC pe3y/IbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTh y O0YUArOIINXCS YMEHUH:

JEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (HOPMHUPOBAHMM COBPEMEHHOW HAYyYHOW KAapTHHBI MHPA, B PA3BUTHUH COBPEMEHHOM
TEXHUKU U TEXHOJIOTUH, B TPAKTUYCCKOMN EATEIILHOCTH JIFOJICH, IIEIOCTHOCTh M €IMHCTBO (PU3NYECKON KapTHHBI MHPA,

VYUTHIBATh TPAHUIIBI TPUMEHECHUS U3YUYCHHBIX (PU3NYCCKUX MOJICIICH: TOUYCUHBIN AIEKTPUUISCKUH 3apsl, Tyd CBETa, TOUCUHBI UCTOYHHUK CBETA,
sIepHasi MOJIeIb aTOMa, HYKJIOHHAsI MOJIEJ b aTOMHOTO sIJpa TIPU pelIeHUH (PU3HUECKUX 3aj1ay;

pacrio3HaBath (pu3NYEecKHe SBICHUS (IIPOIECChl) M OOBSICHIATh MX HA OCHOBE 3aKOHOB DJICKTPOAMHAMHUKHU U KBAaHTOBOHW (DM3HKHU: dIIEKTpUYECKAS
MPOBOJIMMOCTb, TEIIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBHE MarHUTOB, 3JCKTPOMAarHUTHAS HMHIYKIIUS, ICHCTBHE
MarHUTHOTO TOJISl HA MTPOBOJHUK C TOKOM M JIBH)KYIIUHCS 3apsili, SJIEKTPOMArHUTHBIC KOJIEOaHHUs U BOJHBI, IPSMOJIMHEWHOE paclpoCTpaHeHHE CBETa,
OTpakeHWe, MpeJIOMJICHUE, UHTEpPEPEeHIUA, AUPPAKINS U TOJIIpPU3alns CBETa, JHWCIEpCHs cBeTa, GoTodnekTpuueckuil ddpdekr (horoaddekr),
CBETOBOE JaBJICHHE, BOSHUKHOBEHHUE JIMHEHYATOT0 CIIEKTPa aTOMa BOJIOPO/Ia, €CTECTBEHHAS! M HCKYCCTBEHHASI PaIMOAKTUBHOCTB;

OIMCHIBATh U3Yy4YCHHBIC CBONCTBA BelIeCTBA (JIEKTPUYECKHE, MArHUTHBIC, ONTHYCCKHE, ICKTPUYECKYIO MPOBOJMMOCTh Pa3IMYHBIX CpEll) W
AJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), HMCIONB3YS (U3NYECKHE BEIMYMHBI AJIEKTPHUSCKUI 3apsl, CHia TOKa, JJIEKTPHUECKOE HANpsKEHHE,
AJIEKTPUUYECKOE COMPOTUBJICHUE, PA3HOCTh MOTCHIMAIOB, dJIEKTPOABIIKYIIAs CHJIa, padoTa TOKa, WHIYKIIUS MAarHUTHOTO IOJIS, CHUiia AMIlepa, CUiia
JlopeHna, MHIYKTHBHOCTD KaTYIIKH, YHEPTHS 3JCKTPUIECKOTO M MATHUTHOTO TIOJIEH, IEPHOJ] U 4acTOTa KOJIeOaHUH B KOJIeOaTeIbHOM KOHTYpE, 3apsi
U CHJIa TOKa B IPOIECCe TapMOHUYECKHX DIICKTPOMArHUTHBIX KoyieOaHWW, (OKYCHOE PACCTOSHHE W ONTHUYECKas CUJIa JIMH3BI, TPU ONHCAHHU
MPABWJIBHO TPAKTOBATh (DU3MYECKHIA CMBICT HCIIOJIB3yeMbIX BEIMYMH, UX O0O3HAUCHUS W CIUHHIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JTAHHYIO
(bU3MYECKYIO BEIUYUHY C APYTUMHU BEIMYUHAMUY;

OIMCHIBATh U3YUYCHHBIC KBAHTOBBIC SBJICHUS U MIPOIECCHI, UCIONIB3Ys (PH3NYECKHE BEIMIMHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI
M YacToTa CBeTa, DHEPIrus M UMMYIbC (OTOHA, MEPUOJ TMOIypaclanga, dHEPrHsl CBS3M aTOMHBIX SAep, MPH ONWCAHUM TPAaBUIBHO TPAaKTOBATh
(U3HYECKUN CMBICI MCIIOJIB3yeMbIX BEJTUYHH, UX 0003HAYCHUS W CIUHUIIGI, YKa3bIBaTh (OPMYJIBI, CBA3BIBAIONINE JTAaHHYIO (PU3HUYECKYIO BEIIMUUHY C
JIPYTUMU BEJTMYMHAMU, BRIYUCIATH 3HaUCHUE (PU3NIECKON BETUYHHBI;

aHATM3UPOBATh (PH3MUECKUE TPOIECCHl U SBICHHS, UCTIONB3Yys (PU3MUECKUE 3aKOHBI M MPUHIMIEL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATEIHHOTO U
napajuiebHOTO COEAMHEHUS IPOBOJIHUKOB, 3aKoH J[oyns—JIeHia, 3aKoH 3JIeKTPOMarHUTHOW MHAYKIIMH, 3aKOH MPSMOIMHEHHOTO PaclpoCTpaHEHHUS
CBETa, 3aKOHBI OTPaKEHHUS CBETa, 3aKOHBI TPEIIOMJICHHS CBETa, ypaBHEHHE OWHITEWHa It (HoTodPdeKTa, 3aKOH COXpAaHEHHS DHEPTUH, 3aKOH
COXPaHEHHUS UMITYIbCa, 3aKOH COXpaHEHUs dJIEKTPUUECKOTo 3apsija, 3aKOH COXPaHEHHsI MacCOBOTO YHUCIa, MOCTynaTel bopa, 3aKk0H painoakKTUBHOTO
pacriaja, Ipy 3TOM pa3inyarh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €T0 MAaTEMAaTHIECKOE BRIPAKCHHUE U YCIIOBHSI (TPAHMIIBI, 001aCTH) TPUMEHUMOCTH;

OTIpEeETIATH HApaBIeHNE BEKTOpA HHIYKIIMU MAarHUTHOTO TOJIS POBOJHHUKA C TOKOM, CHJIBI AMmiepa u cuiibl JlopeHia;

CTPOMUTH U OMHCHIBATh N300pakeHre, CO3/1aBaeMOe IIIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITIONTHATH AKCIEPUMEHTHI 110 MCCIEA0BAHUI0 (PU3NYECKUX SBICHUIN M MPOIECCOB C MCIMOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEpPEHUH: TpH
3ToM (OPMYIUPOBATH MPOOIEMY/3a1ady U THUIOTE3y Y4EOHOTO DKCIEPUMEHTa, COOUPATh YCTAaHOBKY U3 MPEIOKEHHOTO 000PYy/I0BaHUSI, IPOBOAUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOBIL;

OCYIIIECTBIIATH MPSIMBIE U KOCBEHHBIC H3MEPECHUS (PU3UICCKUX BEIIMYUH, IIPH ITOM BBIOMPATH ONTHMAILHBIA CITOCO0 U3MEPEHUS U UCTIOIh30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN H3MEPEHUIA;



HCCIIE0BATh 3aBUCUMOCTH (DU3UYECKUX BEITUYUH C UCIIOIH30BAHUEM IPSIMBIX U3MEPEHUI: MPH STOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNbTATHI MTOJYICHHON 3aBUCUMOCTH (DU3MUECKUX BEIIMYUH B BUJIE TAOIUI] ¥ TPAUKOB, JIETATh BEIBOJIBI 110 Pe3YyIbTaTaM HUCCIICIOBAHMS;

coOmroiaTh TpaBuiIa 0€3011acCHOTO TpyAa MPHU MPOBEICHUM HCCIICIOBAHMM B paMKax y4eOHOTO SKCIEpPHMEHTa, y4eOHO-HUCCIeA0BATEIIbCKON U
MIPOEKTHOM JIeATETHHOCTH C HCIIOIH30BAHIEM U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOTO 000Dy IOBAHHS;

pemarh pacu€THbBIC 3a/1a4U C SBHO 3aJaHHOW (HM3HMYECKON MOJEIBIO, UCIIONb3Yys (PM3UYECKHE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJIU3a yCIOBUS
3a/la4d BBIOUPATh (PU3NYECKYIO MOJIENb, BBIACIATH (PU3NUCCKUE BETUYMHBI U (DOPMYIIBI, HEOOXOAUMBIC IS €€ PEIICHHs], MPOBOIUTh PACUEThl H
OIICHUBATh PEATHHOCTD MOJTYYEHHOTO 3HaUYCHUS (PU3UUECKON BETUUNHBI,

pemath KayeCTBEHHBbIC 3aJaud: BBICTpAUBATh JIOTMYECKH HEMPOTUBOPEUMBYIO IEMOYKY PACCYKJECHUNU C OMOpPOM Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SBIICHUS,

MCIOJIb30BATh MPHU PEIICHUN YIEOHBIX 3a/1a4 COBPEMEHHbBIE MH()OPMAIIMOHHBIC TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINHA U
MIPEACTABICHUS YIeOHONH U HAYYHO-TIOMYJISIPHOW MH(POPMAIIMH, TIOJYYCHHONW M3 Pa3UYHBIX HUCTOYHHKOB, KPUTUYECKH aHAJIU3HPOBATH MOJYy4aeMYIO
nH(pOpMAIIHIO;

OOBSCHATh MPHUHIMIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB, pa3inuaTh YCIOBUS HMX O€30MacHOr0 HCIOJIB30BaHUS B
IMOBCCAHEBHOM JKU3HU;

MPUBOJIUTH IPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYIKAIOIIEro MUPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

HCIIOJIB30BaTh TECOPETUUYCCKUE 3HAHMS 10 (PU3HMKE B TOBCEAHEBHOM JKM3HH I O0OCCIICUCHHMS O€30IacCHOCTH MpU OOpalleHHH ¢ MpuOOpaMH U
TEXHUYECKUMH YCTPOMCTBAMH, JJISI COXPAHCHHUS 3I0POBbS U COOTFOICHHSI HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIIEH Cpe/Ie;

paboTaTh B IpyMIie C BHIMOJIHEHUEM Pa3IMYHbIX COIMATBHBIX POJICH, MIIaHUPOBaTh PabOTy IPYIIIbI, PAllMOHATIBHO paclpeaesaTh 00s13aHHOCTH U
MJIAHUPOBATh JCSATEIBHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJCKBATHO OIEHMBATh BKJAJ KaXJAOTO M3 YYaCTHUKOB TPYIIbl B PEIICHUE
paccMaTpuBaeMoii PoOIEeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne HaunmeHnoBaHue pa3iesioB v T€M POrPaMMbI KonunuectBo 4acos DnekTpoHHble (1HpPOBbIC) 06pa30BaATEIBHBIC

n/m Bcero| KonrtposbHble [IpakTHyeckue PeCYpCBI

paboThI paboThI
‘Pa3zle.11 1. PU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA ‘
‘1.1 HCDI/ISI/IKa Y METOJIbl HAYYHOT'O TIO3HAHUS H 2 H H HBI/I6J'II/IOT6K3. HOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 10 paszeny H 2 H ‘
IPazzen 2. MEXAHMKA |
‘2.1 HKHHeMaTI/IKa H 5 H H HBI/IGJH/IOTeKa LOK https://m.edsoo.ru/7f41bf72 ‘
‘2.2 HI[HHaMHKa H 7 H H HBI/IGJH/IOTeKa LOK https://m.edsoo.ru/7f41bf72 ‘
‘2.3 H3aKOHBI COXpaHEHHsI B MEXaHUKE H 6 H 1 H 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/IToro II0 pa3feiny H 18 H ‘
Pazzie 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA |
‘3.1 HOCHOBH MOJIEKYJISIPHO-KUHETUYECKOH TEOPUH H 9 H H 1 HBI/I6J'II/IOT6K8. LIOK https://m.edsoo.ru/7f41bf72 ‘
‘3.2 HOCHOBLI TEPMOTUHAMHUKHU H 10 H 1 H HBI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41bf72 ‘
3.3 ||ArperaTHble cocTosiHUS BemecTBa. PazoBbie 5 bubmmoreka I{OK https://m.edsoo.ru/7f41bf72
HePEeXO/Ibl
‘I/IToro 0 pa3feiny H 24 H ‘
Pasniea 4. JJEKTPOJIMHAMMKA |
‘4.1 HBneKTpOCTaTHKa H 10 H H 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
4.2 |TTocTosiHHBIN 3JeKTpUYecKuil TOK. TOkH B 12 1 bubaunoteka [IOK https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX Cpeax

‘I/IToro 0 pa3feiny H 22 H ‘
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Ne HanmenoBanue pa3neinoB 1 TeEM IPOrpamMMBbl ‘ KonnuecTBo yacos ‘ OnexTponHble (1(poBHIe) 00pa3oBaTENbHBIC
n/m Bcero|| KourponbHble I[IpakTuueckue pecypeel
paboThI paboThI
‘PesepBﬂoe BpeEMs H 2 H “ H ‘
(OBILEE KOJIMYECTBO YACOB ITO ITIPOTPAMME | 68 | 3 [ 3 | |
11 KJIACC
Ne ||HanmeHoBaHM€E pa3aeioB U TEM MPOrPAMMBI KonnuecTBo yacos DnekTpoHHbIe (IU(pPOBHIE) 00pa3oBaTEIbHBIC
n/m Beero||  KontponbHbie [IpakTuueckue peCypehI
paboThl paboThI
[Pasnen 1. 3JIEKTPOJAMHAMUKA |
1.1 ||MaruuTHOE 1oe. DIeKTpOMarHuTHasl 11 1 3 bubmmotreka L{TOK https://m.edsoo.ru/7f41c97¢c
UHYKIHS
‘I/IToro IO pa3feny H 11 H ‘
[Paznen 2. KOJIEBAHUSI M BOJTHBI |
2.1 |MexaHn4ecKue U 3JICKTPOMArHUTHBIC 9 1 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
Kosie0aHus
‘2.2 HMCX&HI/I‘ICCKI/IG U 3JICKTPOMAarHUTHBIE BOJ'IHBIH 5 H 1 H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘2.3 HOHTI/IKa H 10 H H 3 HBI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 10 pasjeny H 24 H ‘
‘Pa321e.]1 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBbHOCTH ‘
3.1 ||OcHOBBI CliCIHATBEHON TEOPUH 4 1 bubnunoteka [IOK https://m.edsoo.ru/7f41c97¢c
OTHOCHTEIBHOCTH
‘I/ITOFO 10 pasjeny H 4 H ‘
Pasnien 4. KBAHTOBASI ®U3UKA |
‘4.1 HBneMeHTH KBaHTOBOM ONTHKH H 6 H H HBI/I6J'II/IOTeKa HOK https://m.edsoo.ru/7f41c97c ‘
|

4.2 |[Crpoenue atoma | 4 | |

|[Bu6muorexa I[OK https://m.edsoo.ru/7f41c97c
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Ne ||HanmenoBaHu€e pa3faeinoB U TEM MPOrPAMMBI ‘ KonuuecTBo 1yacos ‘ DnexTpoHHbIe (1M POBEIE) 00pa3oBaTEeIbHbIC
n/m Beero||  KoHTponbHble IIpakTHyecKue peCypChI
paboThI paboThI

4.3 || Arommoe sipo | 5 | [ |Bu6muorexa I[OK https://m.edsoo.ru/7f41c97c |
‘I/ITOFO o pazjaeny “ 15 “ ‘
‘Pa:me.ﬂ 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPOPU3UKHN ‘
‘5.1 HBJIeMeHTLI aACTPOHOMHMH U acTPOPUUKH H 7 H 1 H HBI/I6J'II/IOTeKa IOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 0 pazaeny H 7 H ‘
[Paszen 6. OGOBLIAIOIIEE IOBTOPEHUE |
‘6.1 H0606H1aiomee MTOBTOPEHUE H 4 H H HBI/IGJH/IOTeKa L[OK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 0 paszeny H 4 H ‘
‘PGSCpBHOG BpeMs H 3 H H H ‘
OBHIEE KOJIMYECTBO YACOB I1O 68 4 7

[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KomnuecTBo yacos ‘ Hara DneKTpoHHbIEe HU(POBHIE
n/n Beero|| Kontponshbie || TIpaktiueckue || A3YICHHS o0pa3oBaTesibHbIE PECYPChI
paboThl paboThI
1 ||®usuka — Hayka o npupojae. HayuHblie MeTOAbI TO3HAHUS 1 bu6nuoreka [IOK
OKPYXaIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
2 ||Posb 1 MecTo Gu3HKU B HGOPMUPOBAHMH COBPEMEHHOU 1 bubnnoreka [HOK
HAYYHON KapTHHBI MHPa, B PAKTUIECKOW JACATSIHHOCTH https://m.edsoo.ru/ff0c33e6
oaen
3 |[Mexannyeckoe BuxkeHHe. OTHOCUTENBHOCTh 1 bubmuoreka [JOK
MEXaHUYIeCKOro ABmkeHus. [lepemerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE
4  |[PaBHOMEpHOE MPSIMOJIMHEHHOE JIBUKEHUE 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620
5 |[PaBHOyCKOpEHHOE IPSAMOIUHEHHOE BI)KEHUE 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0c372e
6 ||CBoOomHOE mMajeHue. Y cKopeHrne CBOOOHOTO TaIeHUs 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc
7  |[KpuBonuHeitHOe nBUkeHUe. [[Bmkenne MarepuanbHoil Touku| 1 bubmmoreka [JOK
10 OKPY)KHOCTH https://m.edsoo.ru/ffOc3ada
8 |[[Ipunumn otHocuTensHOCTH ["anmunes. MHepuuanbHble 1 bubmmoreka [JOK

cucreMsbl orcueta. [lepBslii 3akoH HeroTOHa

https://m.edsoo.ru/ff0c3be8
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Ne Tema ypoxka KonnuecTBo yacos ‘ Hara DNeKTpOHHBIE IU(PPOBBIE
/T Beero| Koutpomsabie || IpaxTuueckue || A3YTEHAS 00pa3zoBaTeNbHBIC PECYPCHI
paboThI paboThI
9 |Macca tena. Cuina. [Ipunnun cyneprno3ummu cui. Bropoi 1 bubnmoreka [JOK
3akoH Hpr0TOHA JUIsS MarepuaabHON TOYKH https://m.edsoo.ru/ffOc3be8
10 ||Tpernii 3axon HproToHA 17151 MarepuaabHbBIX TOUCK 1 bubmuorexa [JOK
https://m.edsoo.ru/ffOc3be8
11 ||3axon BcemupHoro Tsarotenus. Cuna tspkectu. [lepBas 1 bubmuorexa [JOK
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 ||Cuna ynpyroctu. 3akon ['yka. Bec Tena 1 bubnmnorexka HOK
https://m.edsoo.ru/ff0c3el8
13 ||Cuna tpenus. Kosddunuent tpenus. Cuna conpoTHUBICHUS 1 bubnmnoreka HOK
NP IBMOKCHHUHU TEJa B )KUIKOCTU HMJIH T'a3e https://m.edsoo.ru/ffOc3f76
14 |IloctynarenbHOE U BpalaTelbHOE BUKEHHE a0COTIOTHO 1 bu6nmoreka [IOK
TBEPIOrO Tena. MomeHT cuitbl. [Tnedo cuibl. YemoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIIOTO Telia
15 |[Mmnynbsc MaTepualibHOM TOUYKHU, CUCTEMBI MaTEPUATBHBIX 1 bubnmnoreka HOK
To4eK. IMITynbC CHITBI. 3aKOH COXPAaHEHHUS MMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABMKEHHE
16 |[PaboTa u MomHOCTH cuiibl. KuHeTHueckas sHeprus 1 bu6nuoreka [IOK
MartepraabHOi Touku. Teopema 00 M3MEHEHUU KMHETHYECKOM | https://m.edsoo.ru/ff0c4502
SHEpruu
17 |IlorenuumanbHas sHeprus. [loTeHnanbHas SHEPTUs YIPYyro 1 bubnmnorexka HOK
nedopMUpOBaHHOM MpyXHUHEL [loTeHIIMaIbHAS SHEPTHS Tea https://m.edsoo.ru/ffOc461a
BOJIM3H MOBEPXHOCTH 3eMJIU
18 |[loreHmanpHbIC M HENOTEHIMATIbHBIE CHITBI. CBSI3b paObOTHI 1 bubnmnorexka HOK
HEMTOTEHIMAJILHBIX CUJI C U3MEHEHNEM MEXaHUUECKON https://m.edsoo.ru/ff0c478c
SHEPTrUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXaHUYECKON
SHEpruu
19 |JlaGopatopnas pabora «VccnenoBanue cBsA3U pabOThI CHiIbl ¢ || 1 1
U3MEHEHHEM MEXaHHYECKOW YHEPTUH Tella Ha TIpuMepe
PaCTSDKEHUS TIPYKUHBDY
‘20 ”KOHTpOJ‘IBHaSI pabora o teme «Kunemartuka. J[nnamuka. H 1 H 1 H H HBI/I6J'II/IOTeKa HOK
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Ne Tema ypoxka ‘ KonnuecTBo yacos ‘ Hara DNeKTpOHHBIE IU(PPOBBIE
/T Beero| Koutpomsabie || IpaxTuueckue || A3YTEHAS 00pa3zoBaTeNbHBIC PECYPCHI
paboThI paboThI
‘ ||3aKOHbI COXpAaHEHHS B MEXAHHUKE) H H H “ Hhttps:// m.edsoo.ru/ff0c4b74
21 (|OcHOBHBIE MOJIOKEHUS MOJIEKYIIAPHO-KUHETHYECKOU Teopun. | 1 bubmmoreka [IOK
Bpoynosckoe asmkenue. uddysus https://m.edsoo.ru/ffOc4dc2
22 |[XapakTep IBMXCHHS U B3aUMOJICHCTBUS YaCTHII BEIIECTBA. 1
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPIBIX TEI
23 |Macca monekyn. KonmnuectBo BemectBa. [loctossaHas 1
ABoraapo
24 || TerutoBoe paBHOBecHe. Temmneparypa u e€ u3MepeHue. 1
IIIxama remneparyp Llenscus
25 |Uneanpubiii ra3 B MKT. OcHoBHOE ypaBHeHne MKT 1 bubnnoreka IIOK
https://m.edsoo.ru/ffOc4fde
26 ||AGconroTHas TemiepaTrypa Kak Mepa cpeHel KuHeTudeckou || 1 bubnmnoreka HOK
SHEPrHUH JBMKCHHUS MOJICKYJ1. Y paBHeHUue MeH/eneeBa- https://m.edsoo.ru/ff0c511e
Knanetipona
‘27 ||3aKOH JanbroHa. ['a30BbI€ 3aKOHBI H H H H H
28 |JIabopaTtopHas padora «lccrnenoBaHne 3aBHCUMOCTH MEXKITY 1
napaMeTpaMM COCTOSIHUS Pa3peKEHHOI0 Ta3a»
29 |[M3omporecchl B neaabHOM rasze u ux rpaduyeckoe 1 bu6nuoreka [JOK
Hpe/ICTaBICHNE https://m.edsoo.ru/ff0c570e
30 |[BHyTpeHHss 2HEPTHUsl TEPMOIMHAMHYECKON CHCTEMBI H 1 bubnmnorexka HOK
cnocoObI e€ m3MeHeHus. KonnuecTBo TeroTsl 1 pabora. https://m.edsoo.ru/ff0c5952
BHyTpeHHSIsI SHEpTrHs 0THOATOMHOTO HIEATFHOTO Ta3a
31 |Buasr Teronepenadyn 1 bu6nuoreka [IOK
https://m.edsoo.ru/ff0c5c36
32 |[VaoenpHas TeruioéMKoCTh BemecTa. KoanuecTBo TEMI0THI 1 but6mmoreka [IOK
npu Terionepenave. AaunadbaTHeIA Mpoiecc https://m.edsoo.ru/ffOc5¢c36
33 |[[IepBblit 3aKOH TEPMOJIMHAMUKH U €0 IPUMEHEHHE K 1 bubmumoreka [JOK
U30IpoIeccam https://m.edsoo.ru/ff0c5efc
‘34 ||Heo6paTI/IMOCTB IIPOLIECCOB B Npupoze. Bropoi 3akoH H 1 H H H HBI/I6JII/IOTCK8. HOK
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Ne Tema ypoxka ‘ KonnuecTBo yacos ‘ Hara DNeKTpOHHBIE IU(PPOBBIE
/T Beero| Koutpomsabie || IpaxTuueckue || A3YTEHAS 00pa3zoBaTeNbHBIC PECYPCHI
paboThI paboThI
| |[repmonmmamuxu [ [ | | Inttps://m.edsoo.ru/ff0c6230
35 ||[Ipuammn neiictBust u KI1J] TerioBoit MammHel 1 bu6nuoreka [IOK
https://m.edsoo.ru/ff0c600a
‘36 ”HI/IKJI Kapno u ero KIT/ H 1 H H H H
‘37 ||3K0J10mqecme pOOIEMBI TEIIOAHEPTETHKHU H 1 H H “ H
38 ||O606maromuii ypok «MomnekynsipHas ¢puzuka. OCHOBBI 1 bubnmoreka [JOK
TEPMOIUHAMHUKH https://m.edsoo.ru/ff0c6938
39 |[KonTponbHas paboTa mo reme «Monekynsipaas Gpusuka. 1 1 bubnmoreka [JOK
OCHOBBI TEPMOTUHAMHKH https://m.edsoo.ru/ff0c6a50
40 |ITapoobOpazoBaHue M KOHACHCAIMs. McnapeHue u KuneHue 1 bubnnoreka HOK
https://m.edsoo.ru/ff0c63b6
41 ||AGcomroTHas M OTHOCUTENIbHAS BIIAYXHOCTh BO3/IyXa. 1 bubnnorexka HOK
HacplmieHuslii map https://m.edsoo.ru/ff0c64d8
42 |Teépnoe Teno. Kpucrammuueckue u aMmop(HbIe Tema. 1 bubnmnorexka HOK
AHHM30TPOITUS CBOWCTB KPUCTAIIOB. JKUAKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepralIbl
43 |[InaBneHue U KpUCTAIUTH3AMMS. Y IeIIbHAS TETUIOTA 1 bubmuorexa [JOK
iaBieHus. Cyonmumarust https://m.edsoo.ru/ff0c6708
44 |YpaBHEeHHE TEIJIOBOTO OanaHca 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0c6820
45 |[Dnektpu3zanus Ten. JnekTpudeckuil 3apsaa. Jlsa Buga 1 bu6nuoreka [JOK
JJIEKTPHUECKUX 3apsIIOB https://m.edsoo.ru/ffOc6bcc
46 ||[IpoBOIHUKH, TUIICKTPHUKH H MTOJYIIPOBOIHUKH. 3aKOH 1 bubnuotexa [JOK
COXpPaHEHHMsI AIEKTPHUUECKOTO 3apsijia https://m.edsoo.ru/ffOc6bcc
47 |BzaumogneiicTBue 3apsaaoB. 3akoH Kynona. ToueuHslit 1 bubmuoreka [JOK
SIIEKTPHUYCCKUI 3apsi https://m.edsoo.ru/ffOc6ces
48 |Hampspk€HHOCTB 3nekTpudeckoro noist. [TpuHuun 1 bubmmoreka [JOK
CYIEPIO3UIIMHU IEKTPUICCKUX moJiel. JIuaun https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTH
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Ne Tema ypoxka KonnuecTBo yacos ‘ Hara DNeKTpOHHBIE IU(PPOBBIE
/T Beero| Koutpomsabie || IpaxTuueckue || A3YTEHAS 00pa3zoBaTeNbHBIC PECYPCHI
paboThI paboThI
49 ||Pabora cui snekTpocTarudeckoro mois. [Torenmmar. 1 bubnmoreka [JOK
Pa3HOCTh MOTEHIUATIOB https://m.edsoo.ru/ff0c6f00
50 |[IpoBOAHWKH U JUAJICKTPHUKHU B AJICKTPOCTATUUECKOM ITOJIE. 1 bubmuorexa [JOK
JuaieKkTprudecKkas MpoHUIAeMOCTh https://m.edsoo.ru/ff0c7018
51 |Dnekrpoémrocth. Konnmencarop 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126
52 || DneKTpoEMKOCTh MIIOCKOTO KOHACHCATOpa. DHEPrus 1 bubnuotexa [HOK
3apsHKEHHOr0 KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 |/IaboparopHas pabora "M3MepeHune MeKTPOEMKOCTH 1 1
KOHJIeHcaTopa"
54 |[IpuHIMN IEWCTBHS M MPUMEHEHHE KOHACHCATOPOB, 1
KOIMPOBAJILHOT'O aIapara, CTPyHHOTO IPUHTEpA.
DJIeKTpocTaTHUYECKas 3aiuTa. 3a3eMJICHUAE IICKTPOIPUOOPOB
55 ||2yeKTpUUECKUil TOK, YCIOBUS €0 CYILECTBOBAHUS. 1
[TocTostausiil Tok. Cuna Toka. Hanpsbxenue.
Comnporusnenue. 3akoH OMa Juisl yyacTKa LEeNH
56 |([[TocnenoBaTenbHOE, MapajuieabHOE, CMEIIaHHOE coeanHenue | 1 bubmuoreka [JOK
npoBoiHuKOB. JlabopatopHast pabota «M3ydeHue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOT'O COEIMHEHHSI PE3UCTOPOBY
57 |[PaboTa u MOIIHOCTB IIEKTPUIECKOTO TOKa. 3akoH [[xoys- 1 bubmuotexa [JOK
Jlenna https://m.edsoo.ru/ff0c7838
58 |([3axkon Oma Ju1st MOJHOM (3aMKHYTOM) 3JI€KTPUUECKOM LIeMH. 1 bubnuoreka [JOK
Kopotkoe 3ambikanue. JlJaboparopHas padota «/3mepeHue https://m.edsoo.ru/ffOc7ae0
3J1C ucTOYHHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS
59 |[9nexTpoHHAas MPOBOAUMOCTH TBEPIBIX METAJIIOB. 1
3aBHCUMOCTh COTIPOTHUBIICHUS METAJIOB OT TEMIIEPaTypHhI.
CBepXITpoBOIMMOCTh
60 |[DmexTpuueckuii TOK B Bakyyme. CBOHCTBA AIIEKTPOHHBIX 1
yYKOB
‘61 ||HOJ'Iy1'IpOBOI[HI/IKI/I, UX COOCTBEHHAs M IPUMECHast H 1 H H H HEI/I6JII/IOTCK8. HOK



https://m.edsoo.ru/ff0c6f00
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Ne Tema ypoxka KonnuecTBo yacos ‘ Hara DNeKTpOHHBIE IU(PPOBBIE
/T Beero| Koutpomsabie || IpaxTuueckue || A3YTEHAS 00pa3zoBaTeNbHBIC PECYPCHI
paboThI paboThI

poBOIUMOCTb. CBOWCTBA p—N-TIepexo/a. https://m.edsoo.ru/ffOc84ae
[TonynpoBOTHUKOBBIE IPUOOPEI

62 | DNeKTpUYEeCKU TOK B paCTBOpPAxX M paciijiaBax JIEKTPOJUTOB.| 1 bubmuorexa [JOK
DJIEKTPOIUTHYECCKAS TUCCOIHALINS. DIEKTPOIIH3 https://m.edsoo.ru/ff0c82ba

63 |DnekTpudeckuii TOK B razax. CaMOCTOSTEIbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSATENbHBIN pa3psia. MonHus. [Inazma https://m.edsoo.ru/ffOc84ae

64 |DOnexTpudeckue MprUOOPHI H YCTPOMCTBA U UX MPAKTUICCKOE 1 bubnuotexa [HOK
npuMeHenne. [IpaBuia TeXHUKH O€30MaCHOCTH https://m.edsoo.ru/ff0c86fc

65 ||O606mamui ypok «MeKTPOInHAMUKA» 1 bu6nuoreka [IOK

https://m.edsoo.ru/ff0c88be

66 |KonTtponbHas paboTa no Teme «IJIEKTPOCTATHKA. 1 1 bubnnoreka [HOK
[TocTosHHBI AIIeKTpUYeCKUi TOK. TOKH B pa3IMYHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»

67 |Pe3epBHblii ypok. KonTponbHas paboTa mno teme 1 bubnmnoreka HOK
"JJIeKTpoAMHAMHKA" https://m.edsoo.ru/ff0c8c56

68 |PesepBHbIit ypok. O606maromuii ypok mo Temam 10 kiracca 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0c8f6c
(OBLLEE KOJMYECTBO YACOB I10 [TIPOTPAMME | 68 || 3 | 3 [
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11 KJIACC

Ne Tema ypoka KommuecTBo 4yacos | [Hara DNeKTpOHHBIE IU(PPOBBIE
n/m Beero|| Kontponbhsre || [paktiueckue || A3Y9eHHS 00pa3oBaTenbHbBIE PECYPCHI
paboThI paboThI
1 |IlocTossHHBIE MAarHHUTHI M UX B3aUMOACHCTBHE. MarHuTHOE 1 bubnnoreka IIOK
nojie. Bektop MarHuTHO#M HHAYKIMK. JIMHUK MAarHUTHOU https://m.edsoo.ru/ff0c9778
UHTYKIIAU
2 | MarnuTHOE 1oJie MpOBOJHMUKA ¢ TOKOM. OnbIT DpcTena. 1 bubnmnorexka HOK
B3anmMoeiicTBrE IPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 |/Iabopatopnas pabota «M3ydeHre MarHUTHOTO ToJist KaTtymiku | 1 1 bubnmnoreka HOK
C TOKOM» https://m.edsoo.ru/ff0c98fe
4 || [leficTBHE MarHUTHOTIO ITOJIsI HA IPOBOAHUK ¢ TOKOM. Cuiia 1 1 bubmuorexa [JOK
Awmrnepa. JlaboparopHas padota «/ccnenoBanue neicTBHs https://m.edsoo.ru/ff0c9ac0
MIOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM»
5 ||[eiicTBuE MarHUTHOTO MOJIS HA ABMKYILIYIOCS 3apsHKEHHYIO 1 bubmuoreka [JOK
vactuiy. Cuna Jlopenna. Pabora cubt JlopeHiia https://m.edsoo.ru/ff0c9df4
6 | DnexTpomarHuTHas MHIYKIHSA. [I0TOK BEKTOpa MarHUTHON 1
nHaykuuu. O/1C nHayKnuy. 3aKoH IEKTPOMarHUTHOM
nHaykiuu Oapanes
7 | JlaGopatopHas pabota «lccnenoBanue siBiIeHUs 1 1 bubmuoreka [JOK
AIIEKTPOMArHUTHON MHIYKIIHNY https://m.edsoo.ru/ff0cal50
8 |UumyktuBHOCTH. SIBreHue camonuaykiuu. J/1C 1 bu6muoreka [JOK
CAMOMHIYKIIMH. DHEPrHsi MATHUTHOTO TIOJISI KATYIIKU C TOKOM. https://m.edsoo.ru/ff0ca600
DNEeKTPOMArHUTHOE TOJIe
9 | TexHW4eckue yCTpOWCTBA M X MPHUMEHEHHE: TOCTOSIHHBIC 1

MAarHuThl, 3JICKTPOMAlrHUTBI, SJICKTPOABUTATCIIb, YCKOPHUTCIIN
QJICMCHTAPHBIX YaCTULl, MTHAYKIWMOHHAA I1€Yb
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Ne Tema ypoka KonnuectBo yacos ‘ [Hara DJNeKTpOHHBIE IU(PPOBBIE

/T Beero| Kontpomsaste || [pakTiueckue || A3YICHAA o0pa3oBaTeNbHbBIE PECYPCHI

paboThI paboThI

10 ||OGobmaromnmii ypok «MarHuTHOE MmoJie. DIeKTpOMarHuTHas 1 bubnmoreka [JOK
HHITYKIHS https://m.edsoo.ru/ffOcab82

11 |[KonTposbHas padora 1o Teme «MarHuTHoe 1oJie. 1 1 bubmuorexa [JOK
DJEeKTPOMAarHUTHAS MHTYKIUSI» https://m.edsoo.ru/ffOcad58

12 ||CBoOoanHbIe MexaHWYeCKHE KosieOanus. ['apMoHnyeckue 1 bu6nmoreka [IOK
KoJyieOaHus. Y paBHEHHE TAPMOHUYECKUX KOJICOaHHH. https://m.edsoo.ru/ffOcaf06
[IpeBparenue >Hepruu

13 |[JIaGoparopHas pabora «lcciemoBanue 3aBucuMocTy nieprona || 1 1
MaJIbIX KOJIeOaHul rpy3a Ha HUTH OT JJTUHBI HUTH U MAcChI
rpy3a»

14 ||KoneGarenbHblil KOHTYp. CBOOOHBIC JIEKTPOMATrHUTHBIE 1 bu6nuoreka [IOK
KOJIcOaHHsI B UICATbHOM KOJICOATEIbHOM KOHTYpE. AHaIOTHs https://m.edsoo.ru/ff0ch820
MEK1y MEXaHHUECKHMU H AJICKTPOMarHUTHBIMU KOJIEOaHUSIMH

15 ||®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B uaeanbHoM || 1 bubnnorexka HOK
KOJIeOATETbHOM KOHTYpPE https://m.edsoo.ru/ff0cb9c4

16 |[IpencraBienue o 3aTyxaromux KojeOaHUIX. BoIHy X /1eHHbIE 1 bubmuoreka [JOK
MexaHH4YecKue Konebanus. Pe3onanc. BeiHykIeHHBIC https://m.edsoo.ru/ff0cbb86
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

17 |I[Tepemennslii Tok. CHHYyCONIAIbHBIN TEPEMEHHBIN TOK. 1 bubmuoreka [JOK
MOoOIIHOCTh MEPEMEHHOTO TOKa. AMIUTUTYIHOE U JICHCTBYIOIIEE https://m.edsoo.ru/ffO0cbd34
3HAa4YEeHUE CUJIbl TOKA U HAPSIKEHUS

18 | Tpancdopmatop. [Ipou3BoacTBO, epeaaya u MoTpeoIeHIe 1
JIEKTPUUYECKON SHEPTUU

19 |VcrpolicTBO M MpakTHUECKOE MPUMEHEHHE HIIEKTPUIECKOTO 1 bubmuoreka [JOK
3BOHKA, TeHepaTopa MepeMEeHHOT0 TOKa, JINHHMA https://m.edsoo.ru/ff0cc324
aJIeKTponepeaay

20 | Dxomoruueckue pucCKU Mpu MPOU3BOACTBE NEKTPOIHEPTHH. 1
Kynerypa ucronbs30BaHus JEKTPOIHEPTUH B TOBCETHEBHOM
KHU3HU

‘21 HMexaHquCKI/Ie BOJIHBI, YCJIOBUS pacnipocTtpaHenus. [lepuos. H 1 H H H HBI/I6J'II/IOTeKa HOK
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Ne Tema ypoka KonnuectBo yacos ‘ [Hara DJNeKTpOHHBIE IU(PPOBBIE
/T Beero| Kontpomsaste || [pakTiueckue || A3YICHAA o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
CkopocTh pacnpoCTpaHeHUs U JJTMHA BOJIHBL. [lonepeunslie n https://m.edsoo.ru/ffOcca54
IPOJIOJIbHBIEC BOJTHBI
22 ||3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. 1 bubmuorexa [JOK
TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 || DneKTpoMarHUTHBIC BOJIHBI, MX CBOKWCTBA U CKOpocTh. [llkana 1 bubmuorexa [JOK
AIIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 |[IpuHOMTBI PAIHOCBS3U U TEIEBUCHUA. Pa3BuTHe cpeacT 1
cBs3u. Panmonokanus
25 |[KonTtposbHas padota «KonebOaHus U BOJTHBDY 1 1 bubnmnoreka HOK
https://m.edsoo.ru/ffOcc6f8
26 |[[IpsMonmHEItHOE pacpoCcTpaHEeHNE CBETa B OHOPOIHOM 1 bubnmnoreka [HOK
cpene. Toueunslit nctouHuk cBera. Jlyd cBera https://m.edsoo.ru/ff0cd350
27 |OTtpaxenue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoenue 1 bubnmnorexka HOK
M300paKeHMIA B IUIOCKOM 3€pKaiie https://m.edsoo.ru/ff0cd4e0
28 |[Ipenomnenue cera. [lonHoe BHyTpeHHEE OTpaXKEHHUE. 1 bubmuoreka [JOK
[penenbHBIA YToJ MOTHOTO BHYTPEHHETO OTPAYKCHUS https://m.edsoo.ru/ffOcd7f6
29 |JlaGopatopHas pabota «3mepenue nokazatens npenomieHus | 1 1 bubmuoreka [JOK
CTeKJIa» https://m.edsoo.ru/ffOcd67a
30 |JIum3sl. [TocTpoenune n3obpakenuii B tuH3e. @opmyna ToHkoi | 1 bubmmoreka [JOK
JMH3BL. Y BeJIMUCHHUE JTMH3BI https://m.edsoo.ru/ffOcddle
31 |JIaGopatopHas pabota «/ccnenoBanue cBocTB n3o0paxenuit | 1 1
B JIMH3aX)
32 | Aucnepcus cBera. CinoxHbIM cocTaB 6enoro csera. Lger. 1 1
Jlabopartopnast pabota «Habmronenue aucnepcun CBeTa
33 |[MuaTepdepennus cBera. Judpaknus cera. J[udpakimonHas 1 bubnuotexa [JOK
pemérka https://m.edsoo.ru/ffOced22
34 |[lomepeuHocTh cBeTOBBIX BOJH. [lossipu3anus ceera 1 bubmmoreka LIOK
https://m.edsoo.ru/ff0cf02e
‘35 HOnaneCKI/Ie npuOOpPHI M yCTPOHCTBA U YCIOBUS HX H 1 H H H H
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Ne Tema ypoka KonnuectBo yacos ‘ [Hara DJNeKTpOHHBIE IU(PPOBBIE
/T Beero| Kontpomsaste || [pakTiueckue || A3YICHAA o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
‘ H6e30naCH0ro MPUMEHEHHS H H
36 |[[paHUIBI MPUMEHUMOCTH KIACCUYECKOW MEXaHHUKH. 1 bubnmoreka [JOK
[TocTynarel crienuanbHON TEOPHUH OTHOCHTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeyieHue BpeMeHn u || 1 bubnmoreka [JOK
COKpaIlleHHE JTHHBI https://m.edsoo.ru/ffOcfa42
38 || DHeprus U UMITYJIbC PEIATUBUCTCKOM yacTulibl. CBs3b Macchl cf| 1 bubmuorexa [JOK
JHEPrUel ¥ UMITYJIbCOM. DHEPTHsI TOKOS https://m.edsoo.ru/ffOcfc68
39 |[KonrpombHas padora «Ontrka. OCHOBBI ClieIUaIBbHON Teopum | 1 1 bubnmoreka [JOK
OTHOCHUTEIIEHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ||@oronsl. opmyna [Tnanka. DHeprus U UMIyibe GoToHa 1 bubnuotexa [HOK
https://m.edsoo.ru/ffOcfel6
41 ||OtkpsiTue U uccaenoBanue poroddpdexra. OnbiTe A. I 1 bubnmnoreka HOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 |[3akoHbI poTtodddexra. YpaBHeHUE DUHIITEHHA 1JIs 1 bubnuorexa [HOK
doroaddexra. «KpacHas rpanuna» porodddexra https://m.edsoo.ru/ff0d015e
43 || daBnenue ceera. Onbitel [1. H. JIeOeneBa. Xumuueckoe 1 bu6mmoreka [IOK
IIEWCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHUYecKue YCTPOICTBA U MPAKTUYECKOE MPUMEHEHHE: 1
(dboTosmeMeHT, (OTONATUUK, COTHEUHAs OaTapesi, CBETOIUO]]
45 ||Pemenue 3ama4 mo Teme «JI€MEHTHI KBAHTOBOU OITHUKH 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0d0302
46 |[Mopenb aroma Tomcona. OmbiTel Pesepdopa mo paccesHuto 1 bubmuoteka [JOK
a-yactuil. [ImanerapHas Moaens aToma https://m.edsoo.ru/ff0d091a
47 |IMocrynatel bopa 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0dOafa
48 |[M3ny4yeHue u TOTJIONCHHE (POTOHOB IIPH ITEPEX0JIe aTOMa C 1 bubnuorexa [JOK
OJTHOTO YPOBHS SHEPTUU HA IpYroi. Buasl ciekTpoB https://m.edsoo.ru/ff0dOafa
49 |[BosHOBBIC CBO¥CTBA YacTHIl. BoHbI e Bpoiis. 1 bubnuorexa [JOK
KopmyckynsapHo-BoiHOBOM nyann3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
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Ne Tema ypoka ‘ KonnuectBo yacos ‘ [Hara DJNeKTpOHHBIE IU(PPOBBIE
/T Beero| Kontpomsaste || [pakTiueckue || A3YICHAA o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI

| |jpmymaennoe nznyuenue [ [ [ | [

50 |(|OtkpeiTHE pagroakTuBHOCTH. OnbITH Pesepdopaa mo 1 bubnmoreka [JOK
OIPEeICIIEHUIO COCTaBa PaHOAKTUBHOTO U3IyUYECHHUS https://m.edsoo.ru/ff0d0fd2

51 ||CeoiicTBa anba-, 6eTa-, raMMa-u3ydeHus. Biusiaue 1
PaZOaKTUBHOCTH Ha )KUBbIE OPraHU3MBbI

52 ||OTkpbITHE TPOTOHA U HEWTpOHA. M30TOMBI. ANba-pacma. 1 bubmuorexa [JOK
DJIeKTPOHHBIN M MO3UTPOHHBIH OeTa-pacnan. ["lamma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHUe

53 ||DHeprus cBS3U HYKJIOHOB B siipe. SlaepHbIe peakiuu. 1 bubnmnoreka HOK
Snepubiii peaktop. [TpoOiieMbl, MEPCIEKTUBBI, FKOIOTUIECKUEC https://m.edsoo.ru/ff0d1356
aCTeKThI SJEPHOI SHEPTEeTUKU

54 || DnemenTapHble yacTUlbl. OTKPBITHE MO3UTPOHA. MeTobI 1 bubnuotexa [HOK
HAOJIOICHHS M PETHUCTPALIMH SJIEMEHTAPHBIX YacTull. Kpyribiit https://m.edsoo.ru/ff0d0e38
cTol «@yHAaMEHTaIbHbIE B3aUMOAEHCTBUSA. EqUHCTBO
(bu3nyYecKoil KAPTHUHBI MUPA»

55 |[Bug 3Bé3mHoro HeOa. Co3Be3ausi, spKue 3BE3MbI, MIAHETH, HX 1
BuauMoe asmxkenne. ConHednas cucTema

56 |Connne. ConHeunast akTuBHOCTb. MicTrounuk suepruu ConHia 1
U 3BE3]

57 ||3BE31bl, NX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI ITIaBHON 1
MOCJIeIOBATENIbHOCTU. BHYTpeHHee cTpoeHue 3BE3.
CoBpeMeHHBIE MTPECTABICHHS O IIPOUCXOKICHUH U DBOIIOLIUN
CosnHua u 3B€31

58 |[Muneunsriii [Iyte — Hama ['anakTtuka. [TonoxxeHue u IBHKEHHE 1
Connua B ['anaktuke. ['anmaktuku. YEpHbIe OBIPHI B AApax
raJlakTUK

59 |Bcenennas. Pa3beranue ranaktuk. Teopust bonsioro B3peiBa. | 1
PenukroBoe u3nydenue. MeraramakTiuka

‘60 HHepemeHHme po0JIeMbl ACTPOHOMUH H H H H H

‘61 HKOHTpOJ'ILHa}I pabota «DeMeHTbl aCTPOHOMHH U H H 1 H H H
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Ne Tema ypoka ‘ KonnuectBo yacos ‘ [Hara DJNeKTpOHHBIE IU(PPOBBIE
/T Beero| Kontpomsaste || [pakTiueckue || A3YICHAA o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
‘ |aCTp0(bH3MKH» H H H H
62 (|O6ob6marommit ypok. Posb pu3mku u actpoHOMEY B 1
SKOHOMUYECKOH, TEXHOJIOTUYECKOM, COLMAIBHON U 3THYECKOU
cdepax AeITeTbHOCTH YETI0BEKa
63 ||O6o6maromuii ypok. Poas u MecTo PU3NKK U aCTPOHOMUU B 1
COBPEMEHHOM HAYYHOU KapTHHE MUPA
64 (|O6o6maromuit ypok. Posb pusmdeckoit Teopun B 1
(dbopMUpOBaHUY TIPENICTABICHUN O PU3NUECKON KapTHHE MUPa
65 (|O6o6marommit ypok. MecTo (huznueckoit KapTUHBI MUpa B 1
00I1IeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MIPeJICTaBICHUI O IPUPOE
66 |[Pe3epBHBIN ypoK. MarHUTHOE T0JIE. DJIEKTPOMArHUTHAS 1
WHIYKIIHS
67 |[PezepBHblii ypok. OnTrka. OCHOBBI CHIEIUAIBHON TEOPUH 1
OTHOCHUTEIILHOCTH
68 |Pesepnsbrit ypok. KBanToBas pusmka. DeMEHTH aCTPOHOMHHA 1 bubnmnorexka [JOK
U acTpou3uku https://m.edsoo.ru/ff0d1784
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