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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma no ¢u3uke 6a30BOro ypoBHsl Ha ypoBHE cpeHero odmiero oOpa3zoBaHus pazpaboTaHa Ha OCHOBE MOJIOKEHHUH U TpeOOBaHUM K
pe3yibpTaTaM OCBOSHHS OCHOBHOM 00Opa3zoBaTellbHOW mporpammbl, npeactaBieHHbIX B @I'OC COO, a Taxke ¢ yu€toM denepalbHONH pabodeit
IporpaMMbl BOCIIMTaHHS M KOHIETIUM NpenofgaBaHus y4deOHoro mpeamera «®Pusuka» B 00pa3oBaTeNIbHBIX OpraHuzanusx Poccuiickoit
denepanyy, pearu3yonX OCHOBHbIE 00pa30BaTEIbHBIC IPOTPAMMBI.

Copep:xanue mporpaMmsl o (pU3UKE HANPaBICHO Ha POPMUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOyuatomuxcst 10—11 kiaccos
npu oOyueHuu uX (u3uKe Ha 0A30BOM YPOBHE HAa OCHOBE CHUCTEMHO-AESITENLHOCTHOro mnoxaxona. IIporpamMma mo ¢usuke cCOOTBETCTBYET
tpedoBanusiMm O®I'OC COO K IUIaHUPYEMBIM JHYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yibTaTaM OOyueHHs, a TakkKe yYHTHIBACT
HEOOXOMMOCTh peaTu3alliil MEXIIPEIMETHBIX CBA3e (PU3MKUM C €CTECTBEHHO-HAyYHBIMH YUEOHBIMH NIpeaMeTamMu. B Hell ompeaemnstoTcs
OCHOBHBIE LI€JIM U3y4eHUs (U3UKU Ha YPOBHE CpeIHEro ooiiero oopa3oBaHus, IiaHUPyeMble Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU: THYHOCTHBIE,
MeTanpeaMETHbIE, PEAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [JIaHUpPYEMbIE Pe3yIbTaThl OCBOEHUS Kypca GU3UKH Ha 0a30BOM YPOBHE, B TOM UHUCJIE MPEAMETHBIE PE3YJIbTATHI 10 ro1aM 00yUeHUs;

e cozaep:kaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

®du3uka Kak Hayka 0 HauboJiee OOLIMX 3aKOHAX IPHUPOJbI, BBICTyNas B Ka4eCTBE y4EOHOIO MpeAMETa B LIKOJIE, BHOCUT CYIECTBEHHBIN
BKJIQJI B CHUCTEMY 3HaHUH 00 okpyxaromeMm mupe. LIIKompHBIH Kypc QHU3UKH — CHCTEMOOOPA3yIOUIMHA JJIsi €CTECTBEHHO-HAYYHBIX YYeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHe 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHMI, N3y4aeMbIX XUMHEH, Ouonoruei, puszndeckoii reorpadueii u
acTpoHoMueH. Vcrnonbp3oBaHue U aKTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUU ONpeAeNsieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTUH B
cepe PHEepreTUKH, TPaHCIOPTa, OCBOECHUS KOCMOCA, MOJIyYEHHs HOBBIX MAaT€pHUaJOB C 3a/JlaHHBIMH CBOMCTBaMH U Jpyrux. M3yuenue dusuku
BHOCHUT OCHOBHOM BKJIa/l B (JOPMUPOBAHNE €CTECTBEHHO-HAYUYHOW KapTUHBI MUpPa 00ydaronuxcs, B OpMUpOBaHUE YMEHUN IPUMEHSATh HAyUHBIN
METO/ [TO3HAHUS MIPU BBIOJIHEHUH UMH YUE€OHBIX UCCIIETOBAaHHMN.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeHero o01ero o0pa3oBaHus MOJOXKEH sl UAeH, KOTOpble MOXKHO paccMaTpUBaTh KakK MPUHIIUIIBI
€ro MOCTPOEHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM Kypc SIBISETCS JOTMYECKH 3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH,
BKJIFOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKU.

Hoes cenepanuzayuu. B coOTBETCTBUU C HEW Marepuan Kypca GU3MKH OO0beOUHEH BOKPYr (Qu3ndeckux Teopuil. Bemymum B Kypce
aBIsieTcs (POPMUPOBAHHE PECTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BELIECTBE U IOJIE.

Hoesa ecymanumapusayuu. E€ peanusanus npeanoiaraeT UCHOJb30BaHUE T'YMaHUTApHOTO MOTeHIHala (GU3NYECKON HAayKH, OCMBICIEHUE
CBSI3M pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMH U SKOJIOTUYECKUMU IIpobIeMaMHu.

Hoes npuxnaownoii nanpasnennocmu. Kypc (Gu3uMKu mpesmnonaraeT 3HAKOMCTBO € HIMPOKMM KPYrOM TEXHHUYECKHUX U TEXHOJIOTHYECKUX
IIPUJIOKEHNH N3YYEHHBIX TEOPUI U 3aKOHOB.



Hoes sxonocuzayuu peamusyercss TOCPEICTBOM BBEJCHHS 3JEMEHTOB COJAEP)KAHUS, TIOCBSIIEHHBIX SKOJIOTMYECKHM IpoOiieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJOTHUH, a TaKxKe 00CyXIeHHUS Npo0IeM palOHAIBHOTO IPUPOIOIOIB30BAHMS U
HKOJIOTMYECKOH OE30IacCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHero oouiero oOpa3oBaHUS SBISIOTCS (pu3HuecKkue Teopuu ((popMHpOBaHUE
MPEJCTABICHUNA O CTPYKTYPE MOCTPOSHHS (PU3HMUECKON TEOPHH, POosin (PyHAAMEHTAIBHBIX 3aKOHOB M MIPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUAX
0 TIPUPO/JIe, TPAHUIAX IPUMEHUMOCTH TEOPHH, [UISl ONMCAHKS €CTECTBEHHO-HAYYHBIX SBICHHUH U ITPOIIECCOB).

CucTeMHO-esSITeNbHOCTHBIN MTOX0/1 B Kypce (DM3UKHU peau3yeTcs NPek/e BCEro 3a CYET OpraHn3aliy SKCIEPUMEHTAIbHON AeATeIbHOCTH
oOyyaromuxcs. Jias 6a30Boro ypoBHS Kypca (DM3MKH — 3TO HCIHOJIB30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCHEPUMEHTOB U
1abopaTopHBIX padoT, KOTOpBIE B mporpamMme 1o (pu3uke oOBEAMHEHBI B OOIIMK CIMCOK YYEHUYECKHX IMPaKTHYeCKHX paboT. BwimeneHue B
yKa3aHHOM TIepEeYHE JIAOOPATOPHBIX PadOT, MPOBOANUMBIX JISI KOHTPOJIS M OLIEHKH, OCYLIECTBIISICTCS yYaCTHUKaMHU 00pa30BaTeIbHOrO Ipolecca
UCXOJ M3 OCOOCHHOCTEH IJIAaHUPOBAHUS M OCHAUIeHUs KaOuHera ¢u3uku. [Ipu 3TomM obecrneynBaeTcs OBIIaJCHUE OOYUYAIOIIMMHUCS YMEHHUSIMU
MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs, MCCICOBAHUS 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH U MOCTAHOBKY ONBITOB MO MPOBEPKE MPEIIOKEHHBIX
THIIOTE3.

Bonpiioe BHUMaHue yzenseTcs PEelIeHUI0 PacuYETHBIX M KAaueCTBEHHBIX 3amad. [Ipu 3TOM miis pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS
3a71a4M C SIBHO 33J]aHHOU (PM3MYECKOI MOJIEIBIO, O3BOISIONINE IPUMEHSTh H3y4YEeHHbBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3Jielna Kypea,
TaKk ¥ WHTETPUPYS 3HAHHUA U3 Pa3HBIX pa3fenoB. [ KayeCTBEHHBIX 3a/a4 IPUOPUTETOM SIBISIOTCS 3a/JaHUSl HAa OOBSCHEHHE MPOTCKAHUS
(¢u3NYeCKUX SIBICHUH W TPOIECCOB B OKPYXAmOIIeH JXKW3HHW, TpeOyromue BBHIOOpa (U3MYECKOW MOJENU s CHTyalud TPAKTHKO-
OPHEHTHPOBAHHOT'O XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimMu @I'OC COO k MarepHaIbHO-TEXHUUECKOMY 00eCIeUeHHI0 y4eOHOoro mnpoliecca 0a30BbIi ypOBEHb Kypca
Gu3MKM Ha YpOBHE CpemHEero oOmero oOpa3oBaHHMS [OJDKEH H3y4aTbCs B YCIOBUSAX IPEAMETHOTO KaOWHeTa (PM3WKM WM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYy4YHOro HMKiIa. B kabuHeTe (GU3MKM JOKHO OBITH HE0OXonuMoe 1abopaTopHoe
000pyZI0BaHUE JUIs BBIMOJIHEHUS YKa3aHHBIX B IPOrpamMMe Mo (pU3HMKe yUeHHUECKUX MPAKTUYECKUX paboT U AEMOHCTPALMOHHOE 000py/I0BaHHUE.

JleMoHCTpalnoHHOe 00opyaoBaHue (opMupyeTcs B COOTBETCTBUM C NPUHIMIIOM MHUHHMAaJIbHOM JOCTATOYHOCTH M OOecreduBaeT
MOCTAHOBKY MEPEYHCICHHBIX B IMpOrpamMMme 1Mo (U3WKE KIIOYEBBIX IEMOHCTPAIMA JUIsl WCCIEIOBAHUS W3YYaeMbIX SIBICHUH M TIPOIIECCOB,
OMITUPUYECKUX U PYHTAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JIaGopatopHoe 0060pyioBaHHE Ul YUEHUUECKUX MPAKTUYECKUX PadOT (OpMHUpYETCs B BUI€ TEMAaTHUECKUX KOMIUIEKTOB M 00ecrieunBaeTcs
B pacyére OJHOTO KOMIUIEKTa Ha ABYX oOyuarommxcs. TeMaTHueckue KOMIUIEKTHI Ja0opaTOPHOro 000pyIOBaHMs AOKHBI OBITh OCTPOSHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUH aHAIOTOBBIX M IHU(PPOBBHIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX HM3MEPHUTEIBHBIX CHCTEM B BUIC HU(PPOBBIX
nmabopaTopuid.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCS:

e (opMHUpOBaHHE HWHTEpeca M CTPEMJICHHS OOy4alOMMXCS K HAaydyHOMY HW3YYEHHUIO TPUPOMABI, Pa3BUTHE WX HWHTEIUIEKTYaJbHBIX M

TBOPYECKHUX CIIOCOOHOCTEH;



pa3BUTHE MPEJICTABICHUI O HAYYHOM METO/e NM03HaHUs U (OPMUPOBAHKE UCCIIE0BATEIHCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBJICHUSM;
(dhopMUpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3y/ibTaTa U3Yy4eHHsI OCHOB CTPOEHUSI MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;
(dbopMUpOBaHNE YMEHUI OOBACHATH SBJICHUS C UCIIOJIb30BaHUEM (DU3MUECKUX 3HAHUI M HayYHBIX JOKa3aTelIbCTB;

(dhopMUpOBaHHE TIPEIICTABICHHUIA O POJIA (PU3HUKH JUTSI PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHH.

JlocTrkeHue ITUX 1esieil 00eceYnBaeTCs PEIICHUEM CIISAYIONINX 3a/1a4 B POIIECCe U3YUCHHUs Kypca GU3UKH Ha YPOBHE CPETHEr0 OOIIEero
o0Opa3oBaHMs:

IpUOOpETEeHNE CUCTEMbI 3HaHUI 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUAX, BKIKOYAs MEXaHHUKY, MOJIEKYJIIPHYIO
¢bu3uKy, HIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPO(PU3HKH;

(bopMHpOBaHHE YMEHHMI NPUMEHATh TEOPETHYECKUE 3HAHMS JUIsl OOBACHEHMS (PU3MYECKUX SIBIECHUN B NpUpPOAE U ULl NPUHATUA
MPAKTUYECKUX PEIICHUI B TIOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PELICHMsI pa3IMUHBIX 33jlay ¢ ABHO 33JJaHHOM (U3UYECKOM MOJENbIo, 3a1a4, NOPa3yMeBAIOIUX CAMOCTOSTEILHOE
co3nanue (PU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSM 33]1a4H;

MOHUMaHHe (PU3MUYECKUX OCHOB W TMPHHLMUIOB JEHCTBHA TEXHUYECKHX YCTPOHCTB M TEXHOJOTMYECKHX IPOIECCOB, MX BIHMSIHHUA Ha
OKPY’KaloIyIO Cpeny;

OBJIA/ICHUE METOJIAMH CaMOCTOSITEIBHOTO TUIAHMPOBAHUS W TPOBEACHHA (DU3MUYECKMX HKCIEPUMEHTOB, aHAIM3a M WHTEPIPETAIHU
nH(bOpMAINHY, ONIPEETICHHS JOCTOBEPHOCTH MOIYYSHHOTO PEe3yIbTaTa;

CO3JIaHHE YCIIOBUH /ISl pa3BUTHUSI YMEHHI TPOSKTHO-MCCIIEI0BATEIBCKON, TBOPUYECKOMN IEATEIIHOCTH.

Ha u3ydenue ¢pusuku (0a30BbIi ypOBEHb) HAa YPOBHE CpeAHEro od1iero oopasoBanus otBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca
B Hezlento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipeyiaraemslii B mporpaMme 1o (Gpusmke nepedeHsb J1adopaTOpHbIX U MPAKTUYECKUX padoT SBISIETCS PEKOMEHOBAaHHBIM, YUUTENb JAeIaeT
BBIOOD MpOBeEIeHNUS 1a00PaTOPHBIX PAOOT U OMBITOB € YUETOM MHIUBUAYATbHBIX 0COOEHHOCTEN 00yUaIOIUXCS.



COJAEPKAHUE OBYYEHUA 10 KJIACC
Pa3neua 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupone. Hayunsle MeTOAbl MO3HAHMS OKpYXKarowero mupa. Poiap skcriepuMeHTa U TEOpUM B IIPOLIECCE MTO3HAHUS
IPUPOJBI. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue (Gu3MUecKuX sBIEHUN U mpoueccoB. Hayunbsle rumores3sl. dusnueckue 3aKOHbl U TEOPUU. I'paHHUIBI PUMEHHMOCTH
¢u3nveckux 3aKoHOB. [IpUHIIUT COOTBETCTBUSI.

Poinb 1 MecTo Gpu3MKu B OPMHUPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI MUPA, B IPAKTUYECKOH eI TEIHHOCTH JIO/ICH.

Jlemoncmpayuu

Amnanorosble U HU(PPOBbIE U3MEPUTEIbHBIEC IPUOOPHI, KOMIIBIOTEPHBIC JATUUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nBukeHue. OTHOCUTEIbHOCTh MEXAaHUUYECKOTO ABMKeHUA. Cuctema orcuéra. Tpaekropus.

Ilepemerienue, ckopocTh (CpeiHss CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE MaTepHalbHONW TOYKH, UX MPOEKLUH HAa OCU CHCTEMbI
koopauHaT. CiojkeHue NepeMeIieHni U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MNpsSMOJIMHEHHOE JBHKeHue. ['paduku 3aBUCMMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHS, IyTU U
IIEpEMEIEHUS MaTEpUAIbHON TOYKU OT BPEMEHH.

CBobosHOe nasieHue. Y cKkopeHre cBOOOHOTO HaIeHHs.

KpuBonnHeliHoe nBukeHHE. [[BUKEeHNE MaTEPUAIIBHOW TOYKH 110 OKPYKHOCTH € IOCTOSHHOW IO MOAYJIXO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
nuHeiHas ckopoctb. Ilepuoa n yacrora obpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckue ycTpoucTBa U IMPAKTUYECKOE IPUMEHEHHUE: CIIUAOMETP, ABUKCHUE CHAPSIOB, LIEITHBIC U PEMEHHBIE NIEPEIaYu.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, UILTFOCTPALMS KHHEMATHYECKUX XapaKTEPUCTUK JBHKCHHUSL.

[Ipeobpa3oBanue ABMKEHHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKECHHOM IPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomeHHOr o MO YoM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUS.

Hamnpasnenue ckopocTy Npy JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOI'O IBUKEHUS C LIEJIBIO ONPEAETICHUS MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXKIAY IYyTSIMH, IPOWIECHHBIMU TEIOM 3a IIOCIEAOBATEIIbHBIE paBHbIC IPOMEXKYTKHM BpPEMEHH IIPU
PaBHOYCKOPEHHOM JIB’)KEHHH C HAYaJIbHON CKOPOCTBIO, PABHOM HYIIIO.

N3ydenue NBUKEHUS MIAapUKa B BI3KOW HKUJIKOCTH.

W3yuenne nBM>XEHUS Teja, OpPOLIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

IIpunnun otHOcuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. HEprmanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3uiuu cuil. Bropoit 3akon HeroroHa mns marepuanbHOW Touku. Tpertuil 3akoH HbroroHa st
MaTepualbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectd. [lepBas kocMuueckass CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokost, ckoibxkeHus!, kaueHus). Cuna tpenusa. Cyxoe Tpenue. Cuia TpeHUs CKOJIbXEHHS U CHJIA TPEHUS TOKOS.
Koaddunument tpenus. Cuna conpoTUBIEHUS IPU JBUKEHUU Tea B )KUAKOCTU WM rase.

[ToctynarenbHoe U BpalareabHOE ABUKEHHE aOCOIIOTHO TBEPAOIO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBHs paBHOBECUS TBEPIOIO TeEIA.

TexHnuyeckue ycTpoicTBa U MPAKTUUYECKOE IPUMEHEHUE: TOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHue nHepuuu.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxxeHue CHil.

3aBHCHMOCTB CHIIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHEHHE CHUII TPEHUS TIOKOS, KAUEHHS U CKOJIbKEHUS.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOLIUX B IPYXHHE U PE3MHOBOM 00paslie, OT ux JeGopMaLuu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIErO OCh BPALCHUS.

Tema 3. 3aKonbl COXpanHeHUn 6 MEXAHUKE

Nmnynbc MaTepuanbHON TOYKH (Tea), CUCTEMbl MaT€pHaNIbHBIX TOUYEK. MIMIynbCc CHiibl M U3MEHEHHE UMITyJIbca Tea. 3aKOH COXpaHEeHUs
uMIynbsca. PeakTuBHOE BHKEHHE.

PaGota cumbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprust MaTepuaibHOi Touku. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUH.

[lorenunanpHas sHeprus. lloTeHiManbHas SHeprus ymnpyro AedopMUPOBAHHON mpyxuHbL. [loTeHIManbHas >Heprus Tena BOJIN3U
MOBEPXHOCTU 3€MJIH.



[ToTeHunanpHble U HEMOTEHIMATbHBIE CHIIBL. CBS3b paOOTHl HEMOTEHIIMAIBHBIX CHJI ¢ U3MEHEHHEM MEXaHMYeCKON SHEPTUU CHUCTEMBI TeJl.
3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4ecKkue ycTpocTBa U NPAKTUYECKOE IPUMEHEHUE: BOAOMET, KONIEP, NPYKUHHBIN MUCTOJIET, IBU)KEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktrBHOE NBHXKEHUE.

[lepexon moTeHNIMAIBLHON YHEPTHUH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydenne abCOMIOTHO HEYNPYTOTO yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3u paOOThI CUIIBI C U3MEHEHWEM MEXaHWYECKOW YHEPTUHU Tejia Ha MPUMEPE PACTSHKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosekyasipHasi pu3uKa 1 TePMOAUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TTOJIOKCHUS MOJICKYJIIPHO-KMHETUYECKOW TCOPHH M UX OIBITHOE 000CHOBaHMEe. bpoyHoBckoe nemxkenue. Jnddysus. Xapakrep
JBUOKCHHSI U B3aMMOJICHCTBHSI YaCTHII BEIIECTBA. MOJEIN CTPOCHHSI Ta30B, KUIKOCTCH W TBEPIBIX TE U OOBSICHCHHWE CBOWCTB BEIIECTBA HA
OCHOBE 3TUX Mojelell. Macca u pa3mepsl Mosiekyil. KonnuectBo BemectBa. [loctosinnas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monenb uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKON TEOpUHU HJCAIbHOTO ra3a. AOCoIOTHasl TemIepaTypa Kak
Mepa CpeaHEd KHHETUYECKOW HSHEpPruu TEIUIOBOTO JABMXKEHMsS dactul] raza. Illkama temnepatyp KenbBunHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenpeneeBa—Knanelipona. 3akon J[laneroHa. M3omporiecchl B HA€aTbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM BeriecTBa. [ paduueckoe
MpeJICTaBICHHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBa, (POTOrpaduu MOIEKYN OPTaHUYECKUX COSAMHEHUH.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO TBUKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIPHOTO B3aUMOJEHCTBUA.

Moaenp, HIUTIOCTPUPYIOLLIAs. IPUPOLY AABICHHUS Ta3a HA CTEHKH COCY/a.

OMBITHL, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

Omnpenenenre Macchl BO3IyXa B KJIaCCHOM KOMHATe Ha OCHOBE U3MEPEHU 00bEMa KOMHATHI, TaBICHHS U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKly TapaMeTpaMH COCTOSIHUSL pa3peKEHHOI0 rasa.



Tema 2. Ocnoebl mepmoounamurku

Tepmoannamuyeckas cuctemMa. BHyTpeHHSS SHEprusi TepMOJUHAMUYECKON CHUCTEMBI U CIIOCOObI e€ u3MeHeHus. KomuuecTBo TerioTsl u
pabota. BHyTpeHHss SHEprHsi OAHOATOMHOIO MAEAIbHOTO Tra3a. Buasl Teruionepenayn: TEIUIONPOBOJHOCTb, KOHBEKLIMS, H3IydeHHe. Y AeTbHas
TEIIOEMKOCTh BellecTBa. KoanyecTBO TEmIOThI pHU TEIIoNnepesaye.

[Tonstue 06 aguabatHoM mporuecce. [lepBriii 3akoH TepMoanHaMuKkH. [IprMeHeHHe MepBOro 3akoHa TEPMOJUHAMHUKU K M30IPOIIECCAM.
I'paduueckas uaTepripeTays padboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MPOIIECCOB B IPUPOJIC.

TennoBsie MamuHbl. [IpuHIMIBL JEeHCTBUS TEIUIOBBIX MamnH. [IpeobpazoBanus sHEpruM B TEIUIOBbIX MamnHax. Koadduument nonesHoro
neiictBus teroBoi MamuHbl. [{uki KapHo 1 ero ko3 guireHT noie3Horo AeicTBrs. DKOJOTHUECKHE MPOOIeMbl TEILNIOIHEPT€TUKH.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpaHus, ObITOBOW XOJIOAUIBHUK, KOHAUITUOHED.

Jlemoncmpayuu

H3meneHue BHYTpEeHHEW HHEPruM Tela MpPHU COBEpIICHHH pPAaOOTHI: BBUIET MPOOKU U3 OYTBUIKM TMOJ JEHCTBHEM CXKATOrO BO3/yXa,
HarpeBaHue 3Qupa B JaTYHHOU TPyOKe MyTEM TpeHus (BUACOJEMOHCTPALINS).

N3meHneHnne BHyTpeHHEHN 3Hepruu (TemrepaTypsl) Tejla Ipy TeIulonepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CrOPaHUsl, PeaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpa3zoBanue M KoHaeHcauus. Mcnapenne n kumneHue. AOCOIIOTHAasS M OTHOCHTENbHAs BIAXHOCTh BO3Ayxa. HacklmeHHbIH map.
VY nenpHas TemioTa napoodpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATypbl KMUIIEHUS OT JaBJICHUS.

Tépnoe teno. Kpucrammueckue u aMopgHbie Tena. AHU30TPOIUS CBOMCTB KpucTaiyioB. JXKuakue kpuctawibl. CoBpeMeHHbIE MaTepHAbI.
[1naBnenue u kpucrauuzanus. ¥ aenpHas TerioTa miasneHus. Cyomumarnus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHnyeckue ycTpoHCTBA U NMPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJYUYEHUS COBPEMEHHBIX
MaTEpUaJIOB, B TOM YUCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npyu NoHMKEHHOM JIaBJICHHH.

CriocoObl U3MepeHHs BIaKHOCTH.

Habntonienne HarpeBaHus U MJIaBJI€HUS KPUCTAINTMYECKOTO BEIECTBA.

JleMOHCTpanust KpUCTaJIJIOB.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul



N3MepeHrie OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.
Paznen 4. DaekTpoanHaMuKa

Tema 1. nexkmpocmamuka

Onektpu3anus Tes. DJIEKTpUUYECKHi 3apsia. JIBa Buaa 3JIEKTpUUECKUX 3apsAaoB. [IpOBOJHUKM, TUANEKTPUKUA U MOJYNPOBOJHUKH. 3aKOH
COXpaHEHUs IEKTPUIECKOT0 3apsa.

BsaumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHslil anekTpudeckuil 3apsn. DnekTpuueckoe nose. HanpskEHHOCTh 3JIEKTpUUECKOTo
nosist. [IpuHIMI cynepno3uuuy MEeKTPUIECKUX Mosei. JIMHUK HanpsyKEHHOCTH 3JIEKTPUYECKOTO ITOJIS.

PaGora cuin anekrpocrarnyeckoro mnoiid. [lorenuuan. Paznocts notenuuanos. [IpoBOAHUKY U TUAIEKTPUKU B DJIEKTPOCTATUYECKOM TIOJIE.
JlusnekTpudeckass IpOHULIAEMOCTb.

OnexrpoéMkocTs. KonneHcarop. D1eKTpo€MKOCTh INIOCKOTO KOHIEHCATOpa. DHEPrus 3apsKEHHOT0 KOHJIEHcaTopa.

TexHuueckue ycTpoiicTBa W NPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETpP, JJIEKTpOCTaTUYecKas 3allluTa, 3a3eMIICHHE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBAIBHBIN anmnapar, CTPYHHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30OBAHHBIX TEJI.

DIEKTPUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAW IUIACTHH, PACCTOSIHUS MEXAY HHMH MW JIUJIEKTPUYECKOU
IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEKTPUUYECKUH TOK. Y CIOBHS CYILIECTBOBAHMS 3JIEKTpUUecKoro Toka. Mcrounnku toka. Cuia Toka. [10CTOSHHBIN TOK.

Hanpsokenune. 3akon Oma 1 ydacTka LEmu.

DNeKTpUUECKOe COMPOTHBJIEHHE. YIEIbHOE CONpOTHUBIIEHHE BelmlecTBa. llocienoBaTenbHOe, MapajulebHOE, CMEIIAHHOE COEAMHEHUE
IIPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTD 3JIeKTPUYECKOT0 TOKA.

DNEeKTPOABMKYIAs CUJIa U BHYTPEHHEE CONMPOTHBJICHHUE MCTOYHMKA TOKa. 3akoH OMa il TIOJHOM (3aMKHYTOM) DJIEKTPUUYECKOW IIETIH.
Kopotkoe 3ambikanue.

DnEeKTpOHHAs IPOBOAUMOCTH TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHHS METAJIOB OT TemrnepaTypsl. CBEpXIPOBOAUMOCTb.



DIIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonynpoBonuuku. COOCTBEHHAass W TpPHUMECHAas MPOBOAMMOCTH TMOITYNpOBOAHHKOB. CBoiicTBa pP—N-mepexona. [lomympoBoaHUKOBBIE
pUOOPHI.

DNEeKTPUUECKUN TOK B paCTBOpPAX M pacilaBax 3JIEKTPOIUTOB. DJICKTPOIUTHYECKAS AUCCOIHALIMS. DIESKTPOIIU3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [lnazma.

TexHuueckue yCTpoWCTBa M MPAKTUYECKOE MPUMEHEHUE: aMIIEpPMETpP, BOJIBTMETpP, PEOCTaT, UCTOYHUKHU TOKA, SJECKTPOHArpeBaTelbHbIC
npuOOpPBI,  AIEKTPOOCBETHTEIbHBIC MPUOOPHI, TEPMOMETpP COMPOTHBIICHUS, BaKYyMHBIH JHOJ, TEPMUCTOPBI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIH MO/, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHUMOCTbH COMPOTUBIICHUS IMJIMHIPUYECKUX MPOBOAHUKOB OT JJTUHBI, IJIOIIAIX TTOTIEPEUYHOTO CEYCHHS U MaTepHalia.

CMmenianHoe CoeJUHEHHE MPOBOTHUKOB.

[Ipsimoe uzmepeHue 3IeKTPOABUKYIIEeH cuiibl. KopoTkoe 3aMblkaHKEe TrallbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHET'O COMPOTHUBIICHUS.

3aBUCHMOCTbH CONIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psii U IpOBOAUMOCTh BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenune cMemanHOTO COeTMHEHUS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEN CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue anekrponusa.

MexnpeameTHble CBSI3U

Nzyuenune xypca pusuku 6a3oBoro ypoBHs B 10 Ki1acce OCyIIECTBISETCS ¢ YUETOM COJEPIKATEIbHBIX MEXKIPEIMETHBIX CBS3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUHU, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle noHsamus, CBSA3aHHBIE C M3YUYEHHEM METOJOB HAYYHOTO IO3HAHUS: SBIEHUE, HAyYHBIM (akT, TUlloTe3a, Quandeckas
BEJIMYMHA, 3aKOH, TEOpHsl, HAOII0IeHUE, SKCTIEPUMEHT, MOIETUPOBAHUE, MOJIENIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMBbl YpaBHEHUM, TnHelHas QyHKIus, napadoia, runepbosa, X rpaguKu U CBOMCTBA, TPUTOHOMETPUUYECKUE
(GyHKIMH: CHHYC, KOCUHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOEKIIUM HA OCHU KOOPAHMHAT,
CJIO’KE€HUE BEKTOPOB.

buonocus: mexanndyeckoe ABIKEHHE B KUBOUM mpupone, mud@dy3us, ocMoc, TEIIOOOMEH KHBBIX OPraHU3MOB (BHUIBI TEILIONEpeaayH,
TEIJTIOBOE PABHOBECHE), IJICKTPUICCKUE SIBJICHUSI B )KUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa, MOJISIPHAsI Macca, TeTIOBBIE CBOMCTBA TBEPIBIX
TeJ, )KMJIKOCTEH U ra3oB, HIEKTPUUYECKUE CBOMCTBA METAJIIOB, AJIEKTPOJIUTUYECKAs TUCCOIUAIMS, TAIbBAHUKA.

10



l'eoepagus: BNaxXxHOCTh BO3/yXa, BETPHI, OapOMETpP, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHue ABMKCHUN C MCIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHHKE, MOAIMIUITHUKY, UCIIOJIb30BaHNE 3aKOHA
COXPAaHEHHUS MMITYJIbCA B TEXHHUKE (pakera, BOJAOMET W JPYrue), IBUTATE]Ib BHYTPEHHETO CrOpaHus, mapoBas TypOWHa, OBITOBOM XOJIOIWIBHHUK,
KOHAUIIMOHEP, TEXHOJOTUU TOJIYYEHHUS] COBPEMEHHBIX MaTEpHajOB, B TOM YHUCJIE HAaHOMATEPUAJIOB, U HAHOTEXHOJOTUH, DJIEKTPOCTATUUYECKas
3aIlMUTa, 3a3eMJICHHUE JJIECKTPONPHOOPOB, KCEPOKC, CTPYHHBIN IMPHUHTED, dJIEKTPOHArpEeBaTEIbHBIE MPUOOPHI, JIEKTPOOCBETUTEIBHBIC MPUOOPHI,
rajbBaHHUKA.

11 KJIACC
Pa3znen 4. DiiekTpoanHamMuka

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anmoneicTBHE NOCTOSHHBIX MArHUTOB. MarHutHoe mnosie. BekTtop wmarHuTHOW wuHAYKUMH. [IpuHUMN
CyNEPNO3UIIMU MAarHUTHBIX 1MOJeH. JIMHUKM MAarHUTHOM MHAYKIMK. KapThHa JIMHUIA MAarHUTHON MHIYKIHUH MOJISI HOCTOSIHHBIX MAarHUTOB.

MarnuTHOe mojie TPOBOJHMKA ¢ TOKOM. KapThHa JMHUN MHAYKUMM MarHUTHOTO MOJIA JJIMHHOTO HPSIMOTO MPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O IMPOBOJAHMKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBie NpoBOAHUKOB C TOKOM.

Cuiia AMriepa, €€ MOyJIb M HalpaBJICHUE.

Cuna JlopeHnua, e€ Monynb U HanpasiieHUE. [[BukeHNe 3apsyKEHHOW YacTULIbI B OJJHOPOIHOM MarHUTHOM nosie. Pabota cuibl JlopeHua.

SBneHue »HNEKTPOMArHUTHOM MHAYKIUHU. [IOoTOK BeKkTOpa MarHMTHOM WHAYKIMH. OJEKTPOJABIKYIIAs CHJIa HWHAYKUUU. 3aKOH
3JIEKTPOMAarHUTHOM MHAYKUuU Papanes.

BuxpeBoe anexTpudeckoe Mmoje. DIEKTPOIABIDKYINAs Cuila HHAYKIHMM B IPOBOJHHUKE, JBIDKYIIEMCS MOCTYIATEIbHO B OJHOPOJIHOM
MarHMuTHOM IIOJIE.

IIpasuio JleHua.

NHIyKTUBHOCTD. SIBJI€HNE CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUH.

DHeprusi MAarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHu4eckue yCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: MOCTOSHHBIE MArHUTBI, SJIEKTPOMArHUTHI, 3JEKTPOJBHUIATENb, YCKOPUTEIU
3JIEMEHTapHBIX YACTUILI, UHIYKIHOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3aumMogeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHON UHAYKIIUH.

11



[IpaBuino Jlenna.

3aBUCUMOCTBD JIEKTPOJABUKYILEN CUIIBI UHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O MIOTOKA.

SIBiIeHME CAMOMHIYKLIVH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHUTHOIO NOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBieHUS AIEKTPOMarHiTHOM HHIYKIIUH.
Pa3pen 5. Kose6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Koj1eOanus

Konebarenbnas cucrema. CBoOoaHble MexaHundeckue konebanusi. ['apmonmdeckue konebanusi. Ilepmon, wacrora, amrumryna u (asa
koneOanuil. [lpyxuHHBIH MasgTHUK. MareMaTudeckuil MasTHUK. YpaBHEHUE TapMOHMYECKHUX KojeOaHuil. [IpeBpaieHue sHepruv npu
rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HACAIBHOM KOJEOATEIbHOM KOHType. AHAIOIUS MEXIy
MEXaHUYECKUMH H JIEKTPOMArHUTHBIME Kosnebanusmu. @opmyna TomMcona. 3aK0H COXpaHEHUS SHEPTHH B UCATHHOM KoJeOaTeTbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaromuxX KoieOaHHWSX. BBIHYXKIEeHHBbIE MeXaHW4Yeckue KoseOanus. Pe3oHaHc. BBIHYXIEHHBIE 3JI€KTPOMAarHUTHEIC
Kose0aHusl.

Ilepemennbiii TOK. CHHYCOMIAJIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIMTYAHOE U JEHCTBYIOIIEE 3HAYCHUE CHUJIbI
TOKa U HANPSKEHUSL.

Tpancdopmarop. IlpomsBoacTBo, mepemada W TOTPEOJICHHE SJIEKTPUUECKOW HSHEPrHH. IJKOJOTHYECKHE PHCKH IIPH MPOU3BOJCTBE
NEeKTpodHeprun. KylbTypa nCnoap30BaHus AIEKTPOIHEPTUH B TOBCEITHEBHOM JKHU3HH.

TexHnuyeckue ycTpoicTBa U IPAKTUIECKOE IPUMEHEHNE: MIEKTPUIECKUI 3BOHOK, TEHEPATOp MEPEMEHHOTO TOKA, JIMHUU JIEKTpoIepe1ad.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeNbHOM cucTeMbl (IPY>KMHHBIN WJIM MaTEMATUYECKUN MasTHUK).

Habmronenue 3aTyxaronmx KojaebaHuii.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJIEOAHUH.

Habmtonenue pezonanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OciorpaMMbl (3aBUCUMOCTHU CHIIBI TOKA U HANPSKEHUS OT BPEMEHHM ) JJIs AJIEKTPOMAarHUTHBIX KOJIEOaHUH.

Pe3oHaHc npu nocnenoBaTenbHOM COEAUHEHNH PE3UCTOPA, KaTYIIKU MHAYKTUBHOCTH M KOHJEHCATOPA.

Mogens TMHUY 3IIEKTPOIIEPEIAUH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

HccnenoBanue 3aBUCUMOCTH NIEPHUOAA MaJIbIX KOJIEOAHU I'py3a HA HUTU OT JUIMHBI HUTHU U MaccChl Tpy3a.

HccnenoBanue nepeMEHHOr0 TOKa B LIETH U3 MIOCIIEA0BATEIBHO COEIMHEHHBIX KOH/IEHCATOpa, KaTyIIKU U PE3UCTOpA.
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Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHbL

MexaHnueckue BOJIHBI, ycloBUs pacnpoctpaHeHus. Ilepuoa. CkopocTs pacnpocTpaHeHus U JUIMHA BOJHBL [lonepeuHsle U MpoaoibHbBIE
BOJIHBL. HTEpdepeHnns u tuppakiuus MEXaHUIeCKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBL. Y CIIOBUS U3yYeHHsI 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuast opuenTtanus Bektopos E, B, V B anexTpomaruutHoit
BosHe. (CBOMCTBAa DJIEKTPOMArHUTHBIX BOJIH: OTpaK€HHE, MpeJOMJICHHE, TNosipu3anus, audpakuus, uHTeppepeHuus. CKoOpocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[lkana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHUTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paiuoOCBs3U U TeNEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHuueckue yCTpoilcTBa M NPAKTUYECKOE MPUMEHEHHME: MY3BbIKaJIbHbIE HWHCTPYMEHTBI, YJIbTPa3BYKOBas IUArHOCTHKAa B TEXHHUKE U
MeIUIINHE, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pazoBaHue U PaCIpPOCTPAHCHHUE MOMEPEUHBIX U TIPOIOJIBHBIX BOJIH.

Konebnronieecs Te10 Kak MICTOYHUK 3BYKa.

Habmonenue orpaskeHus U NpeJoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue nntepdepeHny u AMPpakiuid MEXaHUIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGiroieHne CBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, PeIOMIICHUE, MOIIpU3aius, AudpaKkus, UHTephepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBeTa B OAHOPOIHOM cpene. JIyd cBeTa. TodyeuHblld HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaXkeHus cBeta. [locTpoeHne n300paxeHui B TIIIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akoHbI IpeNoMJIeHHs cBeTa. AOCOMIOTHBIM MoOKa3zaTenb mnpenomiieHus. [lomHoe BHYTpeHHee OTpaskeHHeE.
[IpenenbHbIil Yo MOJHOTO BHYTPEHHETO OTPAXKEHHUSL.

Hucnepcus csera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.

Cobuparonue M pacceuBarolye JMH3bl. ToHKasg nuH3a. QOKYCHOE pacCTOSHHME W ONTHYecKas cujaa TOHKOM iuH3bL. IlocTpoenue
M300paXeHI B cCOOMpAIOLINX U paccenBaroluX JuH3ax. @opMyia TOHKOW JUH3BL. Y BEIMUEHUE, TaBAeMOE JTMH30.

IIpenensl IPUMEHUMOCTH FEOMETPUYECKOM ONTUKH.

BonnoBast ontuka. Murepdepenums cpera. KorepeHTHble HCTOYHHMKH. YCJIOBUSL HAONIOJEHHS MAaKCUMyMOB W MHUHHUMYMOB B
UHTEPPEPEHITMOHHON KapTHHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakmus ceeta. JudpakuronHas pemeérka. Y cioBue Habt0IeHUs INIaBHBIX MAKCUMYMOB P MaJIeHUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPAKLHUOHHYIO PEIIETKY.
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[Tonsgpuzanus cBera.
TexHu4yeckue yCTpOMCTBa W MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, (hoToammapaT, MPOSKIMOHHBIA ammapaT, MUKPOCKOI, TEJIECKOTI,
BOJIOKOHHAS ONTHKA, JU(PPaKIIMOHHAS PEIIETKA, TOJISIPOU.
Jlemoncmpayuu
[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpaKEHHE U IpeoMiieHre cBeta. OnTrudeckue mpruodopshl.
IlosnHOE BHYTpEeHHEE OTpakeHue. Moenb cBeToBo1a.
HccnenoBanue CBOMCTB U300payKeHMIA B JIMH3AX.
Monenu MUKpOCKOIIa, TEIEeCKOoIIa.
Hab6mronenue natepdepeHimu ceera.
HaGmonenue nudpaknuu cBera.
HaGurotenue aucriepcuu cBera.
[TonydeHue cekTpa ¢ HTOMOIIbIO MPU3MBI.
[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEUIETKY.
Habmronenne monsipu3aiyu cBeTa.
Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
N3mepenue nokaszarens IpeIoMIeHUS CTEKIIA.
HccnenoBanue cBOWCTB 300paKeHH B TUH3aX.
HaGurotenne aucriepcuu cBera.
Pa3nes 6. OcHOBBI clelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH
['paHuIel NPUMEHUMOCTH KJAcCHUECKOM MexaHuku. [locTynaTel cHenualbHON TEOpPHH OTHOCHUTENBHOCTH: WHBAPUAHTHOCTH MOIYIIS
CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DIHINTEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKpAIIEHUE JUTHHBI.
DHeprus U UMNYJIbC PEISATHBUCTCKOW YaCTHIIHI.
CBs13b Macchl C SHEpPTUel U UMITYJIHCOM PEISITUBUCTCKON YaCTHIIBI. DHEPTHUS TTOKOS.
Pasznen 7. KBanToBas pusuka
Tema 1. Dnemenmol KEAHMOGOU ONMUKU
®oronsl. opmyina [1nanka cBs3u s3HEeprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC (POTOHA.
Otkpeitue u uccnenosanue Gororddexra. Onbrrel A. I'. Ctonmerosa. 3akonsl Gortorddexra. YpaBHeHue DiiHmTerHa st hoTodrddekra.
«Kpacnas rpanuna» gotorddexra.
JNaBnenue ceera. OnbiTel I1. H. JIeGenena.
XnMHuyeckoe IeHCTBHE CBETA.
TexHMUeckue ycTpoicTBa M MPaKTUIECKOe MPUMEHEHHe: (POTorIeMeHT, (OTOIaTIMK, COTHEUHAs OaTapesi, CBETOIMOI.
Jlemoncmpayuu
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®dotor(hPeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHEro GpoTodpdekra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OnbiTel Pesepdopaa no paccesnuro o -dactui. [lnanerapnas monens aroma. [locrynatel bopa. Usnydyenue u
noryoeHue (GoToHOB MpU NEPexoe aToMa ¢ OJTHOTO YPOBHS SHEPTUU Ha Apyroid. Buasl criekTpoB. CHekTp ypoBHEH SHEprHH aToMa BOJOPOA.

BonHoBbie cBoiicTBa yactull. Bomubl ge bpoiiisa. KopnyckynspHO-BOJHOBOM 1yaau3Mm.

CroHTaHHOE U BBIHYKJEHHOE U3IIyYEHUE.

TexHnuyeckue ycTpoiicTBa U MPAKTUYECKOE IPUMEHEHNE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenne AJIMHBI BOJIHBI JIa3epa.

Habnronenne muHeyaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hab6mronenue nuHeRyaToro CriekTpa.

Tema 3. Amomnoe aopo

DKCIIEpPUMEHTBHI, T0KA3bIBAIOIINE CIOKHOCTH CTpoeHus siapa. OTKpeiTHe pagrnoakTuBHOCTH. OnbIThl Pesepdopaa mo onpeneneHuio cocrtaBa
pannoakTUBHOrO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iyueHus. BiausHue paguoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.

OTkpeiTHE IPOTOHA U HeWTpoHa. HykionHas mozens sipa ['elizen6epra—lBanenko. 3apsn siupa. MaccoBoe uucio sapa. M3oromnsl.

Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. 'amma-u3inydeHue. 3aKoH paJlOaKTUBHOTO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.

SAnepusble peakuun. [leneHne u CUHTE3 A1€Ep.

Snepubiii peaxtop. TepmosinepHblif cunTe3. IIpoOneMbl M NEpPCIEKTUBBI SIEPHOM SHEPreTHKHU. DKOJIOTMYECKHE AaCHEeKThl sIepHOU
OHEPrETHUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo b1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (pM3NYECKOI KapTHHBI MHpAa.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa, siiepHblii peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomul
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HccnenoBanue TpekoB 9acTuil (110 TOTOBBIM (GoTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oransl pa3BUTUs acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMUH.

Bun 3Bé3anoro He6a. Co3Bes3ausi, spKkue 3BE3/1bl, JIAHETHI, UX BUAUMOE JBHKEHUE.

Conneynas cucrtema.

Connue. Conneuynast axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3ABI, UX OCHOBHBIE XapakTepuCTUKU. Jluarpamma
«CIIEKTPAJIbHBIN KJIACC — CBETUMOCTB». 3BE3/bl IJIABHOM I10CIIEOBATEIBbHOCTH. 3aBUCUMOCTb «Macca — CBETHUMOCTb» Ui 3BE3J TJaBHOU
MIOCJIeI0BATENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHbIE NPEACTABICHHUS O MPOUCXOXKACHUHM U 3Boitounu ConHua M 3BE37. OTarbl
JKU3HU 3BE3]I.

Mneunslii [1yts — Hama ["anaktuka. [lonoxenne n nuxenne Connua B ['anaktuke. Tunel ranaktuk. Paauoranaktuku v kBazapsl. YEpHble
JBIPBI B SI7[pax rajlakTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60:ma. Pas0eranue ranaktuk. Teopus bonbuioro B3psiBa. PenukToBoe n3inydeHue.

MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepewénnplie npo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGmtoienuss HEBOOPY>KEHHBIM TJ1a30M C HCIIOJI30BAHMEM KOMIIBIOTEPHBIX MPUIIOKEHUH A ONpeAeNieHUs] MOJIOKEHUs HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBEpHOro MOMyIapHsl U SpKUe 3BE3bI.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [lyrtn.

O0o0maroniee NoOBTOpPeHUE

Ponb Qu3MKH U acTpPOHOMHUHM B 3KOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIMAIbHON U 3THYECKOH cdepax NesTeIbHOCTH 4YeloBeKa, POib U
MecTO (U3MKM M aCTPOHOMMHM B COBPEMEHHOM HAaydyHOW KapTHHE MHpa, poib (U3NYECKOHl Teopun B (OPMHUPOBAHUU TPECTABICHUH O
(bu3nyecKoil KapTUHE MUPa, MECTO PU3NYECKON KapTUHBI MUpa B O0ILIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTAaBICHUN O PUPOJIE.

MexnpeamerHble CBA3H

N3zyuenne kypca ¢puszuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIsieTCs ¢ yUYETOM COJlepKaTeIbHBIX MEXITPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemuvie noHamus, CBSI3aHHbIE C M3yYE€HHEM METOJOB HAyYHOTO IO3HAHUS: SIBIEHUE, HAy4YHbIH (akT, rumotesa, (usnyeckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOII0JeHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHI U MX MPOEKLUUU HAa OCH KOOPJHMHAT, CI0KEHHE BEKTOPOB, MPOU3BOJHBIC AJIEMEHTAPHBIX (PYHKIUH,
MPU3HAKH MTOJJ00MS TPEYTOJIbHUKOB, ONpeAeICHHE TUIOIAAN TUIOCKUX GUTYp U 00BbEMa Tell.

buonocus: snextpuueckue SIBICHUS B KUBOW NMpHUpPOAE, KojiebaTeabHble NBUKEHHUS B JKUBOM NpPUPOJIE, ONTUYECKUE SIBICHUS B KUBOM
MIPUPOJIE, IEUCTBUE PATUALIMY HA KUBBIE OPTraHU3MBI.
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Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKas CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKON PEHIETKH,
CIEKTpaJIbHBIN aHAIIN3.

T'eozcpagpus: MarHUTHBIE NOJIIOCA 3€MIIH, 3aJIEKH MATHUTHBIX PYyA, GOTOCHEMKA 36MHOM IIOBEPXHOCTH, IIPEACKA3aHUE 3€MIICTPSICEHUI.

Texnonocus: TUHUM DJIEKTPOIEpENad, TeHEpaTop MEPEMEHHOrO TOKa, JIEKTPOABUIATElb, NHAYKIIMOHHAS I1€4Yb, pajap, paguoNpUEMHIK,
TEeJIeBU30D, aHTE€HHa, TesieoH, CBU-neub, NpoeKIIMOHHBIH annapaT, BOJIOKOHHAs ONTHKA, COJTHEUHas OaTapes..
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IINTIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3ZUKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUS

OcBoenne yuebHoro npeaMera «Pusnka» Ha ypoBHE cpeHero oouiero oopaszopanus (0a30Bblii ypOBEHb) JOHKHO 00ECHIECUNTh TOCTUKEHUE
CIICAYIOIIMX JTMYHOCTHBIX, METANPEIMETHBIX U MPEJIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yibTaThl OCBOEHUs ydyeOHoro mnpeamera «dusuka» IOKHBI OTpakaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYarolIuXcs
PYKOBOJICTBOBATbCSI C(OPMHUPOBAHHON BHYTPEHHEM MO3UIMENH JMYHOCTH, CHUCTEMOH II€HHOCTHBIX OpHEHTAIMH, IMO3UTUBHBIX BHYTPEHHUX
yOexIeH!H, COOTBETCTBYIOIIMX TPATUIIMOHHBIM EHHOCTSIM POCCUHCKOTO OOIECTBa, pAaCIIMPEHUE KU3HEHHOTO OIBITA U ONBITA JACATEIBHOCTH B
IIPOLIECCE pean3aliii OCHOBHBIX HAIIPaBJICHUH BOCIUTATEIbHON JAESTENbHOCTH, B TOM YHCJIE B YAaCTH!

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh TPAKIAHCKOHN MO3UIMK 00YUYaIOLIErocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 O0IIECTBA;

MPUHATHE TPATUIIMOHHBIX 00MIEYETOBEYECKUX TYMAHUCTHYECKUX U IEMOKPAaTHUECKUX [IEHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPAaXAAHCKOr0 00IECTBa, yYaCTBOBATh B CAMOYIIPABJIEHUN B 00pa30BaTENIbHOMN
OpraHu3aluy;

YMEHHUE B3aMMOIEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUSAMM U Ha3HAYCHUEM;

TFOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaKTaHCKOW UIACHTHYHOCTH, MaTPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CUMBOJIaM, TOCTHKEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKHY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIMIO0 U IPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSACh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH,
B TOM YHCJIE B JESITEIBHOCTH YUYEHOTO;

OCO3HAaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLLIEHUE K MUPY, BKJIIOUasl 3CTETUKY HAy4YHOTO TBOPUECTBA, IPUCYILETrO (PU3HUECKON HAYKE;

5) TPy/0BOTO BOCIUTAHUS

MHTEpEC K pa3InyHbIM cepam MmpodecCHOHATbHON AEATENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (DU3MKON M TEXHUKOW, yMEHHUE COBEpIIATh
OCO3HaAHHBIN BRIOODP Oymymiei mpodeccun u pearn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (U3MKU HA MPOTSHKEHUN BCEH JKU3HMU;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTH IKOJIOTMUYECKON KYIbTYPbI, OCO3HAHUE III00ATBLHOT0 XapaKTepa SKOJIOTHIYECKUX MPoodIieM;
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IIJIAHUPOBAHUE U OCYILECTBIICHUE ICUCTBUI B OKPYXKAIOLEH CPEIe HA OCHOBE 3HAHMS LEJIEW YCTOMYHUBOIO pa3BUTHUS YEJIOBEUECTBA;
paclIpeHue ONbITa AesITeIbHOCTH HKOJOTMYECKOM HAalPaBICHHOCTH Ha OCHOBE UMEIOIIUXCS 3HaHUH 110 pU3HKe;
7) HEHHOCTH HAYYHOTO MIO3HAHMS:
c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3MUECKON HAYKH;
OCO3HAHME IICHHOCTH HAYYHOH JIEATETbHOCTH, TOTOBHOCTD B IIpoliecce U3ydeHUs (PU3UKH OCYIIECTBIIATh IPOCKTHYIO M UCCIIEI0BATENBCKYIO
JESTEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.
METAIIPEIMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS
ba3oBble JlorHuecKkue AeicTBHA:
CaMOCTOSITENILHO (POPMYIIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPEAECIIATD LENN AESITEIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBIIATH 3AKOHOMEPHOCTH M IPOTHBOPEUHS B pacCCMaTPUBAEMBIX (DU3HUECKUX SBICHUSX;
pa3padarbIBaTh IUIaH PEHICHUS POOIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MAaTePUATTbHBIX U HEMaTEePHUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JESTEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM, OLICHUBATh PUCKU IIOCIEACTBUN JEATEIBHOCTH;
KOOPAMHUPOBATh U BBIIOJIHATH padOTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOIO M KOMOMHUPOBAHHOTO B3aUMO/IEHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.
Bba3oBble uccienoBarebcKkue AeiCTBHA:
BJIa/I€Th HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU MTOHATHAMHU U METO1aMU (PU3UYECKON HAYKH;
BJaJIeTh HaBBIKAMU YUEOHO-HCCIEI0BATENbCKOM M TMPOEKTHOW NEATENbHOCTH B 00JacTH (U3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJI0B pelIeHus 3a/1a4 (PU3HMUeCcKoro coaepkKaHus, IPUMEHEHHUIO Pa3IMUHBIX METO/IOB TO3HAHHUS;
BJIaJIETh BUAAMHU JIEATEIBHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHMSI, €r0 MHTEPIPETaluy, NMPeoOpa3oBaHUI0O U MPUMEHEHHUIO B Pa3IUYHbIX
y4eOHBIX CUTYaIUsIX, B TOM YHCIIE IPU CO3JJaHNH Y4€OHBIX IPOEKTOB B 00J1aCTH (DU3UKH;
BBISBJIATh NPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3a7ady, BBIIBUraTh TUIIOTE3y €€ PEIICHUs, HAaXOAWUTb apryMEHThI Ul
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUM, 3a1aBaTh IApaMETPbl U KPUTEPUH PELLICHUS;
AQHAJIM3UPOBATH NOJIYYEHHBIE B XO/€ PELICHUS 3a/1a4 PE3yJIbTAaThl, KpUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH H3MEHEHHUE
B HOBBIX YCJIIOBMSX;
CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a/]a4ul B 00pa30BaTeIbHOMN IEATEIbHOCTH, B TOM YHCIIE PU U3YYCHUH (DUBUKH;
JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;
YMETb MEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 00IaCTh KUZHEACSITEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX o0acTel;
BBIIBUTaTh HOBBIE UJIEU, IIPEIaraTb OPUTMHAJIBHBIE IOAXOAbI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIIUE aJbTePHATUBHBIEC PELICHHUS.
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Paborta ¢ unopmanmeii:

BJIaJIeTh HaBbIKAMH IOJIY4EHUs MH(pOpMALMU (PU3MUECKOrO COAEpKaHHsI M3 MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATENBHO OCYILECTBIATh
MIOUCK, aHAJIN3, CUCTEMATU3ALMI0 U MHTEPIPETALNI0 HHPOPMALIUU PA3IMYHBIX BUIOB U (POPM MpEICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCTOJb30BATh CPEICTBA WH(POPMALMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJIOTMH B PpEHIEHWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHU3alMOHHBIX 3a/a4 ¢ COONIoieHueM TpeOOBaHUH IPrOHOMUKH, TEXHUKM O€30IIaCHOCTH, TMI'MEHBI, PeCcypcocOepesKeHMsl, MPAaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOHN 0€3011acHOCTH;

CO3J1aBaTh TEKCTHI (PU3MYECKOTO COACPIKAHUS B PA3UYHBIX opMaTax ¢ yu€ToM Ha3HaYCHHUS WH(GOPMALMY U IIETICBON ayJUTOPUH, BBIOUpast
ONITUMAJIEHYIO (POPMY NIPEJCTABICHUS U BU3yaIH3aIIHH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYLLECTBIIATH OOLIIEHUE HAa YpOKaX (PU3MKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IIMKTHI;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPE/ICTB;

IIOHMMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW ¥ UHIUBHyalbHOMN paboThI;

BbIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXJI0T0 WieHa KOJJICKTUBA,;

MIPUHUMATh L€ COBMECTHOHM JAESTEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JIEHCTBUS MO €€ JIOCTHIKEHHUIO: COCTABIIATH ILIaH
NEUCTBUM, pacpeaesaTh POIM ¢ y4ETOM MHEHUHN YYaCTHUKOB, 00CYKJ1aTh PE3YyJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KAXKJIOTO yYACTHUKA KOMaH bl B OOIINI pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

IIpesIaraTb HOBbIE IIPOEKTHI, OLICHUBATH UJEH C TO3ULMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B PA3JIMYHBIX CHUTYalUsX, MPOSBISATH TBOPYECTBO MU BOOOpakeHUE, OBITH
MHULUATUBHBIM.

PeryasitTuBHbIe YHHBepCaJbHbIe y4eOHbIe AeiicTBUSA
Camoopranmusanus:

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEJIbHYIO JAEATEIbHOCTh B 00JAacTH (U3WKM W aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PELIeHUs pacu€THBIX M KAueCTBEHHBIX 3aJlay, MJIaH BBIOJHEHMS MPaKTHUECKOW paboThl ¢ yu&ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

paciupsaTh paMKH1 y4eOHOTo MpeMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieniaTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCThH 3a PEIlICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;
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CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO SPYAULUU B OOJACTH (PU3HMKH, MOCTOSHHO IOBBINIATH CBOW 00pa30BaTENbHBIA U

KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYal[MsIM, BHOCUTb KOPPEKTUBHI B JI€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIaJICTh HAaBBIKAMU MMO3HABATEIBHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U
OCHOBAHHII;

HCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallluH, BbIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MPUHUMATD ce0sl, TIOHMUMAas CBOU HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

B mporecce moCTHXKEHUST TMYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPaMMbl MO (HU3HMKE JJIS YPOBHS CPETHET0 O00IIero oO0pa3oBaHUS Y
00y4aroIuXCcsi COBEPIICHCTBYETCS YMOIIMOHAIBHBIN HHTEIUIEKT, MIPEIoIararoinii copMUpPOBAHHOCTE:

CaMOCO3HAHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMAaTh CBOE HMOILIMOHAIBHOE COCTOSIHHE, BHUJIETh HANpaBICHUS Pa3BUTHS COOCTBEHHOMN
HMOIIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBaHMsl, BKJIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHME IPUHUMAThb OTBETCTBEHHOCTb 3a CBOE IIOBEICHHE, CIIOCOOHOCTH
a/IalITUPOBATHCA K SMOIMOHATIBHBIM U3MEHEHUSM U MPOSIBISITh THOKOCTb, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHMBAlLMM, BKIIOYAIOIIEH CTPEMJICHUE K JOCTHIKEHUIO LIEJIH U yCIeXy, ONTHUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh
HCXOJS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIIOYAIOUIEH CIMOCOOHOCTh MOHMMAaTh 3MOIMOHAIBHOE COCTOSIHME APYTUX, YUUTHIBaTh €ro MHPU OCYILECTBICHUH OOIIEHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH BBICTPAaWBATh OTHOILIEHHS C APYTUMHU JIOJbMH, 3a00TUTHCS, MPOSBISATH WHTEpEC U
paspeniaTh KOH()IUKTHIL.

NPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenus B 10 kJjiacce nmpeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)xaTh C(HOPMUPOBAHHOCTH y OO0YUYaAIOIIUXCS
YMEHHH:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (PM3HKHU B (HOPMHUPOBAHUH COBPEMEHHON HAyYHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON
TEXHUKH U TEXHOJOTHI, B TPAKTHYECKON JEATEIIbHOCTH JIFOJIEH;

YUUTBHIBaTh TPAHMIIBI IPUMEHEHUS! U3YUYEeHHBIX (U3NYECKUX MOJeNel: MaTepuaibHas TOuKa, HHEepIHalbHas cucTemMa oTcuéra, abCOJIIOTHO
TBEPJI0€ TEJNO, UJICANIbHBIN ra3, MOAEIN CTPOEHUS Ta30B, JKUAKOCTEH 1 TBEPABIX TEJ, TOUSUHBIN AIIEKTPUUECKUH 3aps]] PU PELIeHUN PU3NIECKUX
3a/1a4;
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pacrio3HaBaTh (pu3nuecKue sBIECHHs (IIPOIecChl) U OOBICHATH UX HA OCHOBE 3aKOHOB MEXAHUKH, MOJEKYISPHO-KUHETUYECKON Teopuu
CTPOEHUS BEIECTBA U IEKTPOIMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEIHOE IBUXKEHHE, CBOOOJHOE NaJleHUE TeJ, JBI)KEHUE 110
OKpY>KHOCTH, MHEpLIUs, B3auMojieiicteue tei, Auddys3us, OpoyHOBCKOE IBUKEHUE, CTPOSHUE JKUAKOCTEH U TBEPABIX Tell, U3MEHEHHE 00bEMa Tel
IIpY HarpeBaHuu (OXJIAX/IEHUN), TEIUIOBOE paBHOBECHE, UCIIApPEHUE, KOHIEHCAlMs], IUIaBJIEHNE, KPUCTAUIN3allls, KUIIEHUE, BIAXKHOCTh BO3/1YXa,
MIOBBILLIECHUE JIaBJICHUS Ta3a IIPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXAY NTapaMeTpaMH COCTOSIHUSI ra3a B U30MPOLIECCaX, IEKTPU3ALM
TeJl, B3aUMO/JICIICTBHE 3aps/I0B;

OIMCBIBATh MEXAHWYECKOE JBMIKEHHUE, UCIIOb3Ys (PU3NYECKUE BEMUYMHBL: KOOPIUHATA, ITyTh, IEpEMEILEHIE, CKOPOCTh, YCKOPEHHUE, Macca
Tena, cuja, UMITYJIbC Tejla, KHHETUUYECKasl SHEPrusl, NOTEHIMAIbHAs SHEPrus, MEXaHW4YecKas padoTa, MEXaHUYECKasi MOILHOCTD; IIPH ONHUCAHUU
MPAaBUJIBHO TPAKTOBATHh (PM3UUECKUN CMBICI MCIIOJIb3YEMbIX BEIMUMH, UX 0003HAYCHUS U €UHHIIBI, HAXOIUTH ()OPMYJIIBI, CBSI3BIBAIOLINE TAHHYIO
(GU3NYECKyI0 BEJIMUMHY C IPYTMMHU BEJINYMHAMU;

OIMCHIBATh U3YyUYCHHbIE TEIUIOBBIE CBOMCTBA TEJl U TEIUIOBBIE SIBJICHHUS, UCIONIB3YS (U3NYECKHE BEIMUYMHBI: JAaBJICHHE ra3a, TeMieparypa,
CpeIHssl KUHETUYECKasl YHEPTUsl Xa0THUECKOI0 JBUKEHUS MOJIEKYJI, CPEIHEKBAIpaTUUHAsi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHH SISl
sHeprus, pabora raza, KOd((GUIHEHT MMOJIE3HOTO ACUCTBUS TEIUIOBOTO JBHUTATENsl; MPH OMWCAHWU TPABHIBHO TPAKTOBATH (PM3MYECKUH CMBICIT
UCHOJb3yEeMbIX BEJIWYMH, UX OOO3HAYEHUS M EIUHMIBI, HAXOAUThb (OPMYJIbL, CBS3BIBAIOLIME JAHHYIO (DU3MUYECKYI0 BEJIMYMHY C JAPYTHMMHU
BEJIMYMHAM;

OIMCHIBATh M3YYCHHBIC DJCKTPUUYECKHE CBOMCTBA BEIECTBA M DJICKTPUYECKHE SIBICHUS (IPOLECCHI), UCTIONB3Ysl (PH3NUECKUE BEITHMUUHBI:
ANEKTPUYECKUH 3apsi]l, JIEKTPUUECKOE 10J1€, HAIPSHKEHHOCTD I10JIs, OTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; IIPU ONMMCAHUU MPABUIBLHO TPAKTOBATH
(bu3n4ecKuil CMBICIT UCIIONB3YEMBIX BEJIMUUH, UX 0003HAUEHUS U €AMHUIIbI; YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO BETHUUHY
C IpYTUMH BEJTMYHHAMH;

aHAJIM3UPOBATh (PU3MUECKUE MPOLIECCHI U SBJICHUS, UCIIONIBb3YS (PU3NYECKUE 3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro tsrotenus, |, 11 u [l
3aKkoHbl HbIOTOHA, 3aKOH COXPAHEHHS MEXaHWYECKOW HHEPruH, 3aKOH COXPAaHEHHUS HMITYJIbCA, NPUHLIUI CYNEpPHO3ULUU CUJI, MPUHIIHUII
pPaBHONPABUSl MHEPLUAIBHBIX CUCTEM OTCUETa, MOJEKYISPHO-KMHETHUECKYI0O TEOPHUI0 CTPOEHHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b Cpe/HEeil
KUHETHYECKOW 3HEPruM TEIJIOBOIO JBM)KEHHUS MOJIEKYN ¢ aOCOJIOTHOW TeMmmepaTypoi, MepBbI 3aKOH TEPMOJAWHAMHMKH, 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO0 3apsiia, 3akoH KyloHa, pH 3TOM pas3inyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaT€MaTH4YECKOE BBIPAKEHUE U YCIIOBUS
(rpanu1bl, 00J1ACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPHUHLMIIBI JACHCTBUS MalllMH, NPUOOPOB M TEXHUUYECKUX YCTPOWCTB; pasivyaTh YCIOBUSA HX 0€30MacHOro
MCIOJIb30BAaHUS B MIOBCEIHEBHON )KU3HU;

BBITIOJTHATH DKCHEPUMEHTHI 110 MCCIEA0BaHNI0 (PU3NYECKUX SBJICHUM U MPOLIECCOB C UCIIOJIB30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHMI,
pu ATOM (POpMYJIMPOBaTh MPoOIEeMy/3a1ady W THUIIOTE3Y y4eOHOTO AKCIIEPUMEHTa, COOMpATh YCTAHOBKY W3 MPEJIOKEHHOTO 00OpYyIOBaHUS,
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

OCYILIECTBIATh MpPsSMble M KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMYMH, NMPH ATOM BBIOMPATh ONTUMAJIBHBIA CHOCOO HM3MEpPEeHHs U
MCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTENH U3MEPEHMUI;
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UCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (DU3MUYECKUMHM BEIMYMHAMHU C HWCIOJB30BAHMEM MPSAMBIX HW3MEPEHUH, NMPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PMKCHUPOBaTh pE3yJbTaThl MOJYYEHHOW 3aBHUCUMOCTH (DM3MYECKUX BEJIWYMH B BMJE TaOJIUL U TpaUKOB, AeIaTh BBIBOJBI IO
pe3yJibTaTaM MCCIEN0BaHNUS;

cobiroaTh MpaBuiIa 0€301acHOro Tpy/a MPH MPOBEACHUH HCCIEA0BaHUN B paMKax y4eOHOIo 3KCIIEPUMEHTa, y1eOHO-1CCIe0BaTEIbCKOM
Y TIPOEKTHOM JESITETLHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB M T1a00paTOPHOTO 000PYI0BAHHS;

pemaTh pacy€THbIC 3a/la4M C SIBHO 3a/JlaHHON (PU3MUYECKONW MOJENbIO, MCIOJIb3Ys (PU3MUYECKHE 3aKOHBI U IPUHLUIBI, HA OCHOBE aHalU3a
yCIIOBMSl 337a4ll BbIOMpPATh (PU3MUECKYIO MOJENb, BBIIENATh (PU3NUECKUE BEIMUYUHBI U (OPMYIIbl, HEOOXOAUMBIE JUIsl €€ pelIeHUs, TPOBOAUTh
pacy€Thl U OLIEHUBATh PEATLHOCTH MOTYYEHHOTO 3HAaYeHUs (PH3UUECKON BETMUMHBI;

penaTh Ka4yeCTBEHHBIE 3aJa4M: BBICTPAUBATh JIOTMYECKU HEIPOTUBOPEUYMBYIO LIETIOYKY PACCYKIACHUW C OINOPOM HAa M3Y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SIBIICHMUS;

UCIOJb30BAaTh IPU PELIEHUH Y4YeOHBIX 3a/Jay COBpPEMEHHble MH(OPMAIMOHHBIE TEXHOJIOTUM Ui IOMCKa, CTPYKTYpUpPOBAaHMS,
WHTEPIPETAlMA M TPEICTABICHHUS Y4eOHOH W HAyYHO-TIONMYJSIPHOW HWH(OPMALMHU, IMOJYYCHHON W3 Pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAIM3UPOBATh MOIy4aeMy0 HHPOPMAIIHIO;

IIPUBOANUTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOekKHbIX YYEHBIX-(DU3MKOB B pa3BUTHE HAayKH, OOBSICHEHUE INPOLIECCOB OKPYKAIOIIEro
MUDa, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

WCIIOJIb30BATh TEOPETUUECKUE 3HAHUA 10 (PU3KKE B TOBCEIHEBHOM JKU3HU ISl oOecreueHus: 0€30IacHOCTH MpH 00paleHnu ¢ prudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, AJIi COXPAHEHUS 310pPOBbs U COOIIOICHNS HOPM IKOJIOTUYECKOTO IMOBEJCHMS B OKPY’KaIOLIEH Cpe/Ie;

paboTaTe B TIpyIIle C BBIIOJHEHHEM pAa3JIMYHbIX COLMAIBHBIX pOJIeH, IUIAaHUPOBaTh padOTy TIPYHIbl, PALMOHAIBHO paclpeneisiTh
0053aHHOCTH M IJIAHUPOBATh JAEATENBHOCTh B HECTaHJAPTHBIX CUTYallUAX, aJeKBATHO OLIEHUBATh BKJIAJ KaKJIOTO W3 YYaCTHUKOB T'PYIMIBI B
pelIeHre paccMaTpuBacMOi POOIIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb CPOPMHUPOBAHHOCTH Y OOYHAIOIIUXCS
YMEHUU:

J€MOHCTPHPOBATh HA IPUMeEpax pojb U MECTO (PU3UKH B (POPMHUPOBAHMH COBPEMEHHON Hay4YHOM KapTHHBI MUpa, B pa3BUTHH COBPEMEHHOMN
TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JESATENbHOCTH JIHOJIEH, IEJTOCTHOCTh U €IMHCTBO (PM3NYECKONW KapTUHBI MUDA;

YUUTBHIBaTh I'PAHUIBl IPUMEHEHUS! M3YYEHHBIX (U3NYECKUX MOJENEH: TOUeUHBIN 3IEKTPUUYECKUN 3aps, JIyd CBETa, TOUEYHBIH MCTOYHHUK
CBeTa, siIepHasi MOJIENIb aTOMa, HyKJIOHHAs: MOJIeNIb aTOMHOT'O si/ipa MPpH pellieHUH (U3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKUE SBICHHUSA (IIPOLECCh) M OOBACHATH HUX HAa OCHOBE 3aKOHOB JJIEKTPOAMHAMHUKM W KBAHTOBOM (DU3MKH:
JNEKTPUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JIEWCTBHS TOKA, B3aMMOJICHCTBHE MarHUTOB, JEKTPOMAarHUTHAS
MHAYKINS, 1eACTBUE MAarHUTHOTO TOJISl HAa TPOBOJHUK C TOKOM U JIBUKYIIUIICS 3aps/, SIEKTPOMarHUTHbIE KOJIeOaHUsI U BOJIHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHHEe CBETa, OTpakeHHe, NpeloMIIeHre, nHTepdepeHius, AM(PaKIHs U NOJAPU3aLUs CBETA, TUCIEPCHs CBETa, (POTOAIEKTPHUECKHUN
spdext (poTorddexT), cBeToBoe AaBlieHHE, BO3HHUKHOBEHHE JMHEWYATOTrO CIEKTpa aTroMa BOJOpOJA, €CTECTBEHHAass M HCKYCCTBEHHas
PaaNOAKTUBHOCTB;
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OIMCHIBATh U3YUYEHHBIE CBOMCTBA BELIECTBA (IEKTPUUECKUE, MATHUTHBIE, ONTHYECKUE, DIEKTPUUECKYIO IPOBOMMOCTD Pa3INYHbIX CPEN) U
3JIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI), UCTIONb3Ysl (PU3MUECKUE BEJIMYHMHBL: JEKTPUUECKUH 3apsijl, CHJla TOKA, SJIEKTPUUYECKOe HaNpsiKEeHUE,
JIEKTPUUYECKOE COIPOTHUBIIECHHE, PA3HOCTh IOTEHIIMAIOB, 3JIEKTPOJBHKYILAsA CHJIa, paboTa TOKA, MHAYKLUS MarHMUTHOrO HOJs, cwia Amriepa,
cuna JlopeHna, WHAYKTUBHOCTh KaTYIIKH, SHEPTHs 3JCKTPUYECKOr0 M MArHUTHOTO MOJIEH, MEpUoJl U 4acToTa KojieOaHuil B KoyieOaTeIbHOM
KOHTYpE, 3aps/l U CHJIa TOKa B MPOLIECCe TAPMOHMUYECKUX JIEKTPOMAarHUTHBIX KoJieOaHui, (POKyCHOE pacCTOsIHHE U ONTUYECKast CUjla JIMH3bI, TIPU
ONMCAaHUM NPABWIbHO TPAKTOBAaTh (U3UYECKUH CMBICI MCIIOJIB3YEMbIX BEIMYMH, UX OOO3HA4YEHUS M E€IUHMLBI, YKa3blBaTh (OPMYIIBI,
CBSI3bIBAIOILIUE JAaHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU;

OIMCHIBATh M3yYCHHbIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, UCHOIB3YS (PU3MUECKUE BETHMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, UIMHA
BOJIHBI ¥ YAaCTOTA CBETA, SHEPTHS U UMITYJIbC (POTOHA, TIEPUO/] TTOTypaCTIaia, SHEPTHsI CBA3H aTOMHBIX siJIep, IPU OMMCAHUU TPABUIIBHO TPAKTOBATh
(bu3n4ecKuil CMbICI UCTIONB3YEMBIX BEJIMUNH, UX 0003HAYEHUS U €JMHULIB], YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3UUYECKYIO BEIUUHHY
C IPYTUMH BEJIMYMHAMHU, BBIUUCIIATH 3HAU€HUE (PU3HUECKON BEIUYHMHBI;

aHATM3UPOBATh (PU3UUECKUE TIPOIIECCHI U SIBIICHUS, HCIIONB3Ys (PU3NUECKHUE 3aKOHBI M MPUHIHUIIBL: 3aK0H OMa, 3aKOHBI TIOCIIEI0BATEIHHOTO
U TApaUICIbHOIO COEAUHEHUs IIPOBOJAHMKOB, 3aKkOH JDkoyisa—JIeHna, 3akoH JJIEKTPOMATHUTHOM MHIYKLHH, 3aKOH IPSMOJIMHEMHOIO
pacrpoCcTpaHeHHsI CBETa, 3aKOHbI OTPAYKEHMs CBETA, 3aKOHBI NMPEJIOMIICHHS CBETa, ypaBHEeHHe DiHIITeHHa U1 poTo3(dderTa, 3aKOH coOXpaHEeHUs
SHEPIUH, 3aKOH COXPAaHEHMsI MMIYJbCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOIo 3apsja, 3aKOH COXPAHEHHUs MacCOBOrO 4Mcia, MOCTyilatel bopa,
3aKOH PaJMOaKTUBHOTO pacraja, MpU STOM pa3inyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHUE U YCIIOBHUS
(rpanu1bl, 00J1ACTH) TPUMEHUMOCTH;

OIIpeJIeJIATh HallpaBJIeHUE BEKTOPA MHIYKIIMM MarHUTHOTO T10JI IPOBOJHHUKA C TOKOM, CHJIbI AMnepa 1 cuibl JlopeHua;

CTPOUTH M OMMCHIBATh N300pa’keHHe, CO3JaBaeMoe IMIIOCKUM 3€pKaJloM, TOHKOM JIMH30M;

BBITIOJIHATH 3KCIEPUMEHTHI 10 UCCIIEI0BAHUIO (PU3UUECKUX SIBJIEHUN U MPOLECCOB C UCMOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN:
pu 3ToM (POpMYJIMPOBaATH MPoOIEeMy/3alady W THUIIOTE3Y y4eOHOTO IKCIIEPHUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEMJIOKEHHOTO 00OpYAOBaHUS,
IIPOBOJIUTH OMBIT U (POPMYIHPOBATH BBIBOIBI;

OCYILIECTBIATh MpPsSIMble UM KOCBEHHbIE H3MEpeHHUs (U3NYECKUX BEIMYMH, NMPU 3TOM BHIOMPATH ONTUMANBHBIM CIOCOO H3MEpEeHUs u
HCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MTOTPEIIHOCTEN N3MEpPEHUN;

HCCIIEIOBaTh 3aBUCUMOCTH (DU3MYECKHX BEIMYMH C MCIOJIb30BAaHUEM MPSMBIX W3MEpPEHUIl: NpU ATOM KOHCTPYHMPOBAaTh YCTAaHOBKY,
(buKcUpoBaTh Pe3yNbTaThl MOJTYYEHHONH 3aBUCHUMOCTH (U3UYECKUX BEIWYMH B BHJIE TAaOMUI U TpadUKOB, JeNaTh BBIBOJBI 10 pe3yiabTaTaM
UCCIIEIOBaHMS;

co0roaTh MpaBuiia 6€30MacHOro Tpy/ia MPH MPOBEICHUU UCCIIEI0OBaHUI B paMKaX y4eOHOTo SKCIIEpUMEHTa, Y4eOHO-UCCIIe0BaTENbCKOM
Y IPOEKTHOM JIEATENBHOCTH C UCIIOJIb30BaHNEM U3MEPUTEIBHBIX YCTPONCTB U JJaOOpaTOpHOro 000pyI0BaHUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 3aJaHHONW (PU3MUECKOW MOENbI0, UCTONb3Ys (PU3MUECKUe 3aKOHBI M NMPHUHIIMIIBI, Ha OCHOBE aHAJIM3a
YCJIOBHSA 33/1a4M BBIOMPATh (PU3UUYECKYI0 MOJEIb, BBIACIATH (pU3HuecKue BENUYMHBI U (POpMyIbl, HEOOXOUMbIe A € pelieHHs], TPOBOAUTh
pacuéThl U OLICHUBATh PEAIbHOCTD MOTYYEHHOT0 3HaYeHU ST (PU3NYECKON BETUUHHBI;
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pelars KayeCTBEHHbIE 3aJaui: BBICTpauBaTh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY PACCYXACHHUH C ONOpPOl Ha U3YyUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3MUECKUEe SIBJICHUS; UCIOJIb30BaTh MPU PEIICHUH Y4YEOHBIX 3aJady COBPEMEHHble HH(OPMAIMOHHBIE TEXHOJOTHH IS
MOKMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMM U TMPEACTABICHUS Y4eOHONH M HaydyHO-TOMYJISApHOW MH(GOpMAaLWHU, MOTYYEHHOH H3 Pa3IuYHbIX
MCTOYHHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOTyYaeMyr0 HH(OpMAIIHIO;

OOBSICHATH MPUHIMITEI ACUCTBUS MAIIWH, PHUOOPOB U TEXHHUUYECKUX YCTPOMCTB, pa3inyaTh YCIOBHUS UX OE€30MacHOr0 HCIIOJIB30BAaHHS B
MOBCEIHEBHOM KU3HU; IPUBOJIUTH MIPUMEPHI BKIIaJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAyKH, B 00BSICHEHHE MPOIIECCOB
OKPY’KaIoILIEro MUPa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;

MCIOJIb30BATh TEOPETUUECKUE 3HAHUS 10 (PU3HKE B MOBCETHEBHOMN KU3HHU JJIs1 00ecredeHus: 6e30MacHOCTH U 00palieHnu ¢ npudopamu u
TEXHUYECKHMHU YCTPONCTBAMU, I COXPAHEHHS 3I0POBbsI U COOJIIOICHUS HOPM SKOJIOTHUYECKOT0 TIOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyHme C BBHIMOJIHEHHEM PA3IUYHBIX COLUANBHBIX pOJIeH, IJIAHHUPOBaTh pPAa0OTYy TPYMIbI, PALKUOHAIBHO pAaCHpenesTh
00513aHHOCTH ¥ IUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, a/IEKBATHO OIICHMBATh BKJIAJ KaXKJIOTO M3 YYaCTHUKOB T'PYMIBI B
pelieHre paccMaTpuBaeMon IPOOIJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne KosimvecTBo yacos DJIeKTpOoHHbIe (LM (ppoBbIe) 00pa3oBaTEIbHBIC
HanmeHnoBaHue pa3/iejioB H TeM HPOrPaMMbl
n/n Becero  K/p I/p pecypcenl

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

1.1 ®du3nKa U METOJIbI HAYYHOTO TO3HAHUS 2 bubarnorexa L{IOK https://m.edsoo.ru/7f41bf72

Hroro no pazneny 2

Pa3nea 2. MEXAHUKA

2.1 Kunemaruka 5 bubnmorexa LIOK https://m.edsoo.ru/7f41bf72

2.2 JluHamuka 7 bu6muoreka LIOK https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 bu6mmoreka [{TOK https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJICKYJISIPHO-KHHETUYECKOM TEOPHH 9 1 bubaunorexa [IOK https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOJTHHAMUKH 10 1 bu6nmoreka [{OK https://m.edsoo.ru/7f41bf72

3.3 ArperaTHble cOCTOSTHUS BeliecTBa. Da30BbIC MEPEXOIbI 5 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA

41 DNeKTpOCTaTHKA 10 1 1 bubanorexa LIOK https://m.edsoo.ru/7f41bf72
4.2 [MocTostHHBIH AneKTpUYecKuit TOK. TOKH B pa3IMYHBIX cpenax 12 1 1 bubmumoreka LIOK https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68 4 4
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11 KJIACC

No KoymuecTBo yacos DyieKTpoHHbIE (M (PpPOBbHIE)
HanmeHoBaHue pa3/ieJioB ¥ TeM MPOrpamMMbl
n/n Bcero  K/p I/p o0pa3oBaTe/ibHbIE PeCypchbl
Pazgean 1. JJIEKTPOJANHAMUKA
1.1 MarunutHoe mosie. DJIeKTpOMarHuTHasE UHTYKIUS 11 1 3 bubnmnoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHu4ecKue 1 AJIEKTPOMArHUTHbBIE KOJIeOaHHsI 1 bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
2.2 MexaHUYeCKUe U JICKTPOMArHUTHBIC BOJIHBI 1 bubnuorexa LIOK https://m.edsoo.ru/7f41c97c
2.3 OnTHka 10 3 bub6muoreka LITOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Paznen 3. OCHOBBI CHEHI/IAJI])HOI?I TEOPUU OTHOCHUTEJBHOCTHU
3.1 ‘ OCHOBBI CHICIIMATBHON TEOPUH OTHOCUTEIBHOCTH 4 1 ‘ bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DIeMEHTHI KBAHTOBOM OITHKHU 6 bubnmnorexa LIOK https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToma 4 bubmumorexa LIOK https://m.edsoo.ru/7f41c97c
4.3 ‘ ATOMHOE PO 5 ‘ bub6mmoreka LIOK https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 15
Pazngen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU
5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 7 1 ‘ bubnmnoreka LIOK https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 7

Pa3nen 6. OBOBLIAIOIIEE IOBTOPEHUE
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6.1 O6o061maroiee MOBTOPEHHE 4 bubmmorexa I{OK https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
PesepBHOe Bpems 3 ‘
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 7
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IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Hara
Tema ypoka o0pa3oBaTte/ibHbIE
n/n Bcero K/p /p U3YYEeHUS
pecypcsbl

1 ®dusuka — Hayka o npupoje. Hayunbie MeToAbl MO3HAHUS 1 bubmuorexa [JOK
OKPYKaIOIEro MUpPa 04.09.2025  https://m.edsoo.ru/ff0c32e2

5 Poxw 1 mecTo pusuku B hopMHpOBaHUM COBPEMEHHON HayYHOM 1 bubmuorexa [IOK
KapTHHBI MUPA, B IPAKTHYCCKON JESITEIBHOCTH JIFOIEH 05.09.2025  https://m.edsoo.ru/ff0c33e6

3 Mexannueckoe ABmkeHHE. OTHOCUTEIBHOCTh MEXaHHYECKOTO 1 bubnunoreka LIOK
nBmwkenus. [lepemenienue, CKOPOCTh, YCKOPCHHUE 11.09.2025  https://m.edsoo.ru/ff0c3508

4 PaBHOMepHOE NPSAMONIMHEWHOE IBH)KEHUE 1 bubmmorexa LIOK
12.09.2025  https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE IPSIMOJIMHEIHOE ABIKEHNE 1 bubmmorexa LIOK
18.09.2025  https://m.edsoo.ru/ff0c372e

6 CBoOogHOE TIazicHre. Y CKOpeHHEe CBOOOIHOTO TaICHUS 1 bubmorexa LIOK
19.09.2025  https://m.edsoo.ru/ff0c39cc

7 Kpuonuneiinoe nuxenue. JIBuxeHne MaTepUaIbHON TOUKH IO 1 bubmuoreka [IOK
OKPYXKHOCTH 25.09.2025  https://m.edsoo.ru/ff0c3ada

3 [IpuHnun otHOCHTENBHOCTH [ 'anmunes. HepuuaibHbIe CUCTEMBI 1 bubmmnoreka HOK
orcuera. [lepBbIii 3akoH HproToHa 26.09.2025  https://m.edsoo.ru/ffOc3be8

9 Macca Tena. Cuna. [Ipunnun cyneprno3uiiuu cui. Bropoit 3akoH 1 bubmuorexa [IOK
HeroToHa A71s1 MaTepHanbHOW TOUKH 02.10.2025  https://m.edsoo.ru/ffOc3be8

10 Tpetuii 3akon HbroTOHA J17151 MaTEpUAIbHBIX TOUEK 1 bubmoreia LIOK
03.10.2025  https://m.edsoo.ru/ffOc3be8

11 3aKkoH BceMHUpHOTo TsAroTeHus. Cuna Tsokectd. [lepBas kocMuueckas 1 bubnuoteka [JOK
CKOPOCTb 09.10.2025  https://m.edsoo.ru/ff0c3d00

but6mmoreka [IOK
12 Cuna ynpyroerit. axon Iyia. Bec Texa 1 10.10.2025  https://m.edsoo.ru/ff0c3e18
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Cuna tpenus. Koaddumment tpenuns. Cruiia CONpOTHUBIICHUS IPU

but6mmoreka [IOK

13 JIBUKCHUU TEJIA B KUIKOCTH WU Ta3e 16.10.2025 | https://m.edsoo.ru/ff0c3f76
16| roan Mowen o Cnous cars, Yonons pineosecns oo biorera LIOK
Terra 17.10.2025  https://m.edsoo.ru/ff0c41a6
15 NMiynsc MmaTepralbHONM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOYEK. Bu6muoteka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS UMITYJIbca. PeakTMBHOE TBUKEHHE 23.10.2025  https://m.edsoo.ru/ff0c43d6
16 PaboTa u momHOCTh cuitbl. KuHeTHUECKast SJHEPTUsl MaTePUATBHON bubmuorexa [JOK
Touku. Teopema 00 M3MEHEHUU KHHETHYECKON SHEPTrUH 24.10.2025  https://m.edsoo.ru/ff0c4502
[TorenunansHas sueprus. [loTeHnuanpHas SHEPrus ynpyro
17 ,Z[e(i)opll\-l/II/IpOBaHHOﬁ 111)py>KI/IHLI. H](-)[TeHLII/IaJIBHa}f) 3Hep};p§1y;ena BOJIM3U bubmrorexa LIOK
HoBepXHOCTH 3eMuH 06.11.2025  https://m.edsoo.ru/ffOc461a
16| monoremianssankcun o wowencHew MeRaHeoEOR SHEpTH Bmorer LLOK
CHCTEMBI Tell. 3aKOH COXPaHEHHUsI MEXaHUUECKOM DHEPIHU 07.11.2025 | - https://im.edsoo.ru/ff0c478c
JlabopatopHnas padora «lccnenoBanue cBsA3U pabOTHI CHIIBI C
19 M3MEHEHHEM MEXaHHUECKOW PHEPTUH TeJla Ha TIPUMEPE PACTHKEHHS 13.11.2025
PE3UHOBOTO KI'yTa»
20 KonTponbnas pabota no teme «Kunematuka. JluHamuka. 3aKOHBI bubnnorexa [JOK
COXpaHEHHS B MEXaHUKE» 14.11.2025  https://m.edsoo.ru/ffOc4b74
21 OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KHUHETHUECKONW TEOPUH. bubmuorexa [IOK
bpoyHnoBckoe amwxenue. npdysns 20.11.2025  https://m.edsoo.ru/ffOc4dc2
99 XapakTep ABMKEHUS U B3aUMOJECHCTBUS 4acTUL] BemecTBa. Moaenu
CTPOEHUS Ta30B, KUIKOCTEH U TBEPABIX TEI 21.11.2025
23 Macca monekyn. KonnuectBo Bemectsa. [locTosiHHass ABorajpo 97 11.2025
24 Tennosoe paBHOBecue. TeMmiieparypa u e€ usmepenue. lllkana
temneparyp Llenscust 28.11.2025
25 Wneanphbiii raz3 B MKT. OcnoBroe ypaBuenne MKT bu6muoreka [IOK
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04.12.2025  https://m.edsoo.ru/ffOc4fde
26 AOGcomoTHas TeMIIepaTypa Kak Mepa CpeIHeil KHHETHIECKOW SYHeprun Bu6muoteka [JOK
JBMKEHHUS MOJIEKYI1. Y paBHeHrne MenenceBa-Knaneiipona 05.12.2025  https://m.edsoo.ru/ffOc511e
27 3akon JlanibToHa. ['a30BbIC 3aKOHBI 11.12.2025
98 Jlaboparopnas padota «lccienoBanue 3aBUCUMOCTH MEXTY
rapamMeTpaMH COCTOSIHUS Pa3peKEHHOTO Ta3ay» 12.12.2025
29 N3omporieccsl B uaealbHOM raze U ux rpaduueckoe npeacraBicHue bubmmorexa LIOK
18.12.2025  https://m.edsoo.ru/ff0c570e
10| mamenenn, Kompsosras nounonm  pabora. Bryaporn e bimorers L1OK
OHOATOMHOTO HACAILHOIO 1434 19.12.2025  https://m.edsoo.ru/ff0c5952
31 Bupl Teronepenaun bubmmorexa [IOK
25.12.2025  https://m.edsoo.ru/ff0c5c36
32 VY nenpHas TEIIOEMKOCTH BellecTBa. KoIM4uecTBO TEMIOTHI pU bubmmoreka [JOK
Teruronepenade. AnnabaTHbIN IPOLIECC 26.12.2025 @ https://m.edsoo.ru/ff0c5c36
33 [lepBbIii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K U30IpoLeccaM bubmorexa LIOK
15.01.2026  https://m.edsoo.ru/ff0cSefc
34 Heob6paTumocTs mporeccoB B npupojie. Bropoit 3akon bubmuoreka [IOK
TEPMOJUHAMHUKHU 16.01.2026  https://m.edsoo.ru/ff0c6230
35 [Ipunuun nevicteus u K111 TemnoBoit MamHsbl 99 01.2026 ﬁig:jﬁé:;gﬁﬁl ££0c600a
36 [Mukn Kapno u ero KIT 93.01.2026
37 DKosornyeckue npo0aeMbl TEIIOIHEPTEeTUKH 99.01.2026
38 O6o0maromuii ypok «Monexynsapaas pusrka. OCHOBBI bubnuoteka [JOK
TEPMOTUHAMHUKI 30.01.2026 | https://m.edsoo.ru/ff0c6938
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39 Kontponbnas padota nmo teme «MonekymsapHas ¢puzuka. OCHOBBI bubnuotexa [JOK
TEPMOJIUHAMHUKINY 05.02.2026 = https://m.edsoo.ru/ff0c6a50

40 [TapooGpa3oBanue 1 KoHaeHcanus. Vcmapenue u KuneHue bubnrorexa LIOK
06.02.2026  https://m.edsoo.ru/ff0c63b6

a1 AOCOMIOTHAs M OTHOCHTENbHAS BIXKHOCTH BO3lyxa. HachIeHHbIH Bu6muoteka [JOK
nap 12.02.2026  https://m.edsoo.ru/ff0c64d8

4 Tépnoe teno. Kpucrammuueckue u amopdHsbie Teaa. AHU3OTPOIHS bubmuorexa [IOK
cBOMCTB KprcTaiuioB. JKuakue kpuctauibl. COBpeMeHHbIE MaTePHaIbl 13.02.2026 = https://m.edsoo.ru/ffOc65f0

43 [InaBnenue u KpucTauM3auus. Y AeibHas TeIIOTa MJIaBJICHUS. bub6nmoreka [IOK
CyO6mumanus 19.02.2026  https://m.edsoo.ru/ff0c6708

44 YpaBHEHHE TEIIOBOTO OanaHca brbmmorexa LIOK
20.02.2026  https://m.edsoo.ru/ff0c6820

45 DnekTpu3anus Ten. DIeKTpUUecKuil 3apsa. JIBa Buaa s3neKTpuyecKux bubnnoreka [JOK
3apsI0B 26.02.2026  https://m.edsoo.ru/ffOc6bcc

46 [IpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS Bu6moteka [JOK
AIIEKTPHUYECKOTO 3apsiia 27.02.2026  https://m.edsoo.ru/ffOc6bcc

47 Bsaumopeiictaue 3apsiioB. 3akoH Kynona. TouedHsll aeKTpudecKuit bubmmnoreka HOK
3apsiz 05.03.2026  https://m.edsoo.ru/ffOc6ces

48 Hanpsx€HHOCTB dstekTprdeckoro nois. IpuHnun cyneprnosuuuu bubmuoreka [IOK
ANEKTPUYECKUX TToel. JIMHUN HanpsHKEHHOCTH 06.03.2026  https://m.edsoo.ru/ff0c6df2

49 Pabora cun sanexkrpocrarnueckoro nois. [lorenuuan. Paznocts bubnmnoreka HOK
HOTEHIUAJIOB 12.03.2026  https://m.edsoo.ru/ffOc6f00

50 [IpOBOHMKYM M AMDIIEKTPUKU B DJIEKTPOCTATUYECKOM ITOJIE. bubnmnoreka HOK
JInsnexTpudeckasi MpoOHUIIAeMOCTh 13.03.2026  https://m.edsoo.ru/ff0c7018

51 OnexrpoémkocTs. Konnencarop Bubmmorexa HOK
19.03.2026  https://m.edsoo.ru/ff0c7126

59 DIIEKTPOEMKOCTD TJIOCKOTO KOHAEHCATOPa. JHEPTrUs 3apsSKEHHOTO bubnuoteka [JOK
KOHJICHCATOpa 20.03.2026 = https://m.edsoo.ru/ff0c72c0
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53 Jlaboparopnast pabota "N3mepeHue 3eKTpoEMKOCTH KOHIeHcaTopa" 1 96.03.2026
[TpuHIMN NEHCTBUS U IPUMEHEHHE KOH/ICHCATOPOB, KOMTUPOBAILHOTO
54 amrmapara, CTpyHHOro IpuHTepa. DIEKTPOCTaTUIeCKas 3aIlInTa.
3a3eI\I;neH,He ZI:J?IIGKTpOHp]I;/)I6OpOIl; ’ B 21.03.2026
DNEeKTPUYECKUM TOK, YCIOBHSI €T0 CylecTBOBaHUs. [[0CTOSHHBIN TOK.
55 Cuia Toka. Hanpsixenue. Conportusiienue. 3akoH Oma JJis ydacTka 02.04.2026
EeTH
5 mposommason, TaGopetopmor paors eisyaenm evetnamor 05 bumorera LIOK
COEIMHEHHS PE3UCTOPOBY 03.04.2026  https://m.edsoo.ru/ff0c74f0
57 PaboTa 1 MOITHOCTb AJEKTpHUECKOro ToKa. 3akoH J[xkoyns-Jlenia BH6H_HOTeKa LOK
09.04.2026  https://m.edsoo.ru/ff0c7838
55 | s, MaGoparoptos paora cismepene YIC aoroaean toxs 05 Bmorers LLOK
10.04.2026  https://m.edsoo.ru/ffOc7ae0
Y €r0 BHYTPEHHETO COMPOTHBIICHUS
59 PesepBHblil ypok. KonTponbHas padota no teme "DnexTpoauHamuxa' / bubmmnoreka HOK
Bcepoccwuiickas mpoBepouHas pabota 16.04.2026 = https://m.edsoo.ru/ff0c8c56
60 O6o6maromuii ypok «nekTpoauHamukay / Becepoccuiickas bubnnorexa [JOK
npoBepoyvHas pabora 17.04.2026  https://m.edsoo.ru/ff0c88be
61 DJeKTpOHHAs MPOBOAMMOCTb TBEP/BIX METAJIIIOB. 3aBUCUMOCTb
COIIPOTHUBIIEHUS METAJUIOB OT TeMIeparypbl. CBEpXIPOBOIUMOCTD 23.04.2026
62 DneKTpuYecKuii TOK B Bakyyme. CBOMCTBA AIIEKTPOHHBIX ITyYKOB 94.04.2026
63 [TomynpoBOTHUKH, UX COOCTBEHHAS U MPUMECHAs IPOBOJUMOCTb. bubmuorexa [IOK
CaoiicTBa p—n-niepexo/a. [1o1ynmpoBoIHUKOBBIE TIPUOOPHI 30.04.2026  https://m.edsoo.ru/ffOc84ae
64 DJNEeKTPUYECKUil TOK B paCTBOpAx M pacijiaBax 3JeKTPOJIUTOB. bubmuorexa [IOK
DAEKTPOIUTHYECKAS AUCCOIUAIUS. DIEKTPOIIN3 07.05.2026 | https://m.edsoo.ru/ff0c82ba
65 DneKTpuYecKruil TOK B razax. CaMoCTOATEIbHBIN 1 bubnuotexa [JOK
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HECaMOCTOSTENbHBIN pa3psa. Monuus. [Tnazma 08.05.2026  https://m.edsoo.ru/ffOc84ae

66 DnexTpuuecKkrue NpuOOphl U YCTPOWCTBA U UX MIPAKTUIECKOE 1 bubnmoreka [JOK
npuMeHeHue. [IpaBuia TeXHHUKH 6€30MacHOCTH 14.05.2026 = https://m.edsoo.ru/ffOc86fc

67 KonrtponsHas padora no teme «nekTpoctaTika. [locTosHHbBII 1 Bu6muotexa [JOK
AJIEKTPUUYECKHUIT TOK. TOKH B Pa3IMYHBIX CPEIAAX» 15.05.2026 = https://m.edsoo.ru/ffOc8a8a

. . bub6nmoreka [IOK
68 PesepBubIil ypok. O6o6maromnuii ypok mo remam 10 kiacca 1 21.05.2026  https://m.edsoo.ru/ffOc8fac

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

Ne KoaunuyecTBO 4acoB
Jlara DJIeKTpOHHbIE U (POBLIE
n/  Tema ypoka o0pa3oBaTte/ibHbIE
U3y4eHust
n pecypcsl
1 ITocTostHHBIE MAarHUTHI ¥ UX B3auMozeicTBre. MarautHoe nose. Bekrop Bu6mmoteka [JOK
MarHUTHOW MHAYKIMH. JINHUM MarHUTHOM WHIyKIIUU 02.09.2025  https://m.edsoo.ru/ff0c9778
5 MaruutHoe noJie MpoBOJHUKA ¢ TOKOM. OTBIT IpcTea. bub6nmoreka [IOK
B3anMoieiicTBrE IPOBOHHUKOB C TOKOM 05.09.2025  https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas paboTa «/3ydueHne MarHuTHOTO MOJISI KaTYIIKU C TOKOM) Bubmmorexa IOK
09.09.2025  https://m.edsoo.ru/ffOc98fe
elCTBME MarHUTHOTO TOJIsI HA MPOBOAHKUK ¢ TokoM. Cuia Amnepa.
4 J):I[a6opaT0pHaﬂ pabora <<I/ICCJI€I[OII:3,HI/I€I3[ JEHCTBUSI TTOCTOSTHHOT'O MIZU“HI/ITa brbmmorexa LIOK
12.09.2025  https://m.edsoo.ru/ff0c9acO
Ha paMKy C TOKOM
5 JleiicTBre MarHUTHOTO TOJISL HA IBIXKYIIYIOCS 3apsDKEHHYIO YaCTHUILY. bubnnoreka [JOK
Cuna Jlopennia. Padota cuisl JlopeHiia 16.09.2025 | https://m.edsoo.ru/ff0c9df4
6 OnexkTpoMarHuTHas HHAYKIHs. [T0TOK BeKTOpa MarHUTHOM WHTYKITHH.
OJ1C unaykMu. 3aKOH 31EKTPOMarHUTHOM MHAYKIuU Papanes 19.09.2025
7 JlabopaTtopHast pabota «MccienoBanue siBICHUS AIEKTPOMArHUTHON bubmuoreka [JOK
UHTYKITAH 23.09.2025  https://m.edsoo.ru/ff0cal50
8 WNunayktuBHOCTE. SIBnenne camonnaykunu. 3/1C caMOMHIYKIMH. bubmuoteka [IOK
DHeprusi MarHUTHOTO MOJIS KATYIIKH C TOKOM. DJIEKTPOMarHMUTHOE TI0JIe 26.09.2025  https://m.edsoo.ru/ff0ca600
TexHUYEeCKHE YCTPOUCTBA M UX TIPUMEHEHUE: TIOCTOSTHHBIE MAarHUTBI,
9 ANEKTPOMArHUTHI, AIEKTPOIBUTATENb, YCKOPUTENN dJIEMEHTapHBIX 30.09.2025
YaCTHUIl, THAYKIIMOHHAS M1€Yb
10 O6o0maromuii ypok «MarautHoe moje. IJIeKTpoOMarHuTHAst bubnuotexa [JOK
UHTYKIHS 03.10.2025  https://m.edsoo.ru/ff0cab82
1 KonTpomnpHas pabota no Teme «MarHuTHoOe moJie. DIeKTPOMarHUTHAS bubnmnoreka [JOK
WHTYKITHS 07.10.2025  https://m.edsoo.ru/ffOcad58
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CBoOoaHbIC MeXaHWUYECKHE KosieOaHus. ["apMoHnYecKre KoeOaHusl.

but6mmoreka [IOK

12 YpaBHEHHE rapMOHUYECKHX KoJicOanuii. [IpeBpaiiienre s3Heprun 10.10.2025 = https://m.edsoo.ru/ffOcaf06
13 JlaGoparopHas pabota «lccnenoBanue 3aBUCHIMOCTH MTEPHUO/Ia MAITBIX
KoJieOaHM# Tpy3a HAa HUTH OT JUTMHBI HUTH U MAcCChl Tpy3a 14.10.2025
Kone6arensubrit KoHTyp. CBOOOAHBIEC AIEKTPOMArHUTHBIE KOJICOaHUS B
14 AACAIEHOM KOHGGaTeH};II){OM KOnype. AHaJI(I))I‘I/IH MEXIY bubmorexa HOK
17.10.2025  https://m.edsoo.ru/ffOch820
MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMH KOJIEOaHUSAMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B U/1€aJIbHOM Bu6mmoteka [JOK
K0JIeOaTEeIbHOM KOHTYPE 21.10.2025  https://m.edsoo.ru/ff0cb9cd
[IpencraBnenue o 3aTyxaronux KojaeOaHusIX. BeiHyX1eHHbIC
16 MSX:HquCKHe KOJ‘I662}1,I>{(I/I}I.H;GSOHEIHC. BbIHy)KI[eHIzLIéH bubmnorexa LIOK
24.10.2025  https://m.edsoo.ru/ffOcbb86
AJIEKTPOMATrHUTHBIE KOJICOaHMsI
[Tepemennsbiit Tok. CUHYCOMIATBHBIN IEPEMEHHBIN TOK. MOIITHOCTD
17 HCIE)GMCHHOFO TOKA. AM}rImI/ITI;II[Hoe u z[eﬁI::TBonmee 3HaquI/II£:I CHUTBI Bubmmorexa IOK
06.11.2025  https://m.edsoo.ru/ffOcbd34
TOKA U HANPSHKCHUS
18 Tpancdopmarop. [IponsBoactso, nepeaada u norpediIeHne
ANEKTPUUECKON SHEPTUU 07.11.2025
19 VY CTpoiicTBO 1 PaKTHYECKOE MPUMEHEHHE IEKTPHUUECKOTO 3BOHKA, bubmuoteka [IOK
reHepaTopa MepeMeHHOr0 TOKa, IMHUH dJIeKTporepeaayd 13.11.2025  https://m.edsoo.ru/ff0cc324
20 DKOJIOrH4YecKre pUCKU pU MPOU3BOJCTBE AIeKTposHepruu. Kynbrypa
MCIIOJIb30BaHUS DJIEKTPOIHEPTUU B IOBCEIHEBHOM JKU3HU 14.11.2025
MexaHuueckre BOJIHBI, yclIoBuUs pacnipocTpanenus. [lepuoa. Cxopoctsb bubmmnoreka HOK
21
pacnpocTpaHeHHsI U JJTHHA BOJIHBL. [1omepedyHbIe U POI0JIbHBIC BOJHBI 20.11.2025  https://m.edsoo.ru/ffOcca54
bu6nmorexa LIOK
22 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka 21.11.2025  https./m.edsoo.ru/ffocccOc
93 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOpocTh. [llkana bubnuotexa [JOK
9JIEKTPOMArHUTHBIX BOJIH 27.11.2025  https://m.edsoo.ru/ffOccfe0
24 [TpuHIMTIBI PaIHOCBS3Y U TEIEBUICHHS. Pa3BUTHE CPEACTB CBS3H.
Pannonokanms 28.11.2025
25 KonTtponbhas padora «Konebanus u BOJTHBI» bubmuoteka [IOK
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04.12.2025  https://m.edsoo.ru/ffOcc6f8
26 [IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA B OJJHOPOJHOM Cpelie. bubmuotexa [JOK
Toyeunslii ©ICTOYHHUK cBeTa. JIyd cBera 05.12.2025  https://m.edsoo.ru/ff0cd350
97 OTtpaxenue cBeTa. 3akoHbl OTpaxkeHus ceta. [loctpoenue bubmmoreka [JOK
U300paKEHHI B INIOCKOM 3epKajie 11.12.2025  https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue ceta. [loaHoe BHyTpeHHee oTpaxkenue. [IpeaenbHbii bubnuorexa [JOK
YroJI IIOJTHOT'O BHYTPEHHETO OTPasKEHUS 12.12.2025 @ https://m.edsoo.ru/ffOcd7f6
29 JlaboparopHas paboTa «3MepeHue mokasaremns IpeIoMICHUS CTEKIIa» bubmmorexa LIOK
18.12.2025  https://m.edsoo.ru/ffOcd67a
30 JIunzel. [Moctpoenne nzodpaxenwuii B muH3e. DopMyiia TOHKOW JTMH3BI. bubmmoreka [JOK
YBenu4YeHue JIMH3bI 19.12.2025  https://m.edsoo.ru/ffOcddle
31 JlaboparopHas pabota «lccrnenoBanue cBONCTB H300pakeHUN B
JUH3aX» 25.12.2025
39 JHucnepcus csera. CiioxxHbIl cocTaB Oenoro ceera. LBer.
JlaGopaTopHas pabora «HaOnroaeHue IUCIEpCHH CBETa 26.12.2025
33 WNuTtepdepentus creta. Judpakmnus ceera. AudpaknronHas pemeTka 15.01.2026 ﬁgg:jff;ii?’ﬁ/ﬁoce 422
34 [Tonepeunocts cBeTOBBIX BOJH. [lomsipuzanus cBera bubmmorexa LOK
16.01.2026  https://m.edsoo.ru/ffOcf02e
35 Orntrueckre mpuOOpHI M YCTPOUCTBA M YCIOBHS UX 0€30MacCHOTO
PUMEHEHHUS 22.01.2026
36 I'panuIBl MPUMEHNMOCTH KiTacCHYeCKor MexaHukH. [locTynarel bubmmnoreka HOK
CIEIUATIbHOI TEOPUH OTHOCHUTEILHOCTH 23.01.2026  https://m.edsoo.ru/ff0cf862
37 OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTHU. 3aMeIJIEHHEe BpEMEHH U bubnmnorexa [JOK
COKpAIlleHUE JITTHHBI 29.01.2026 = https://m.edsoo.ru/ffOcfa4?2
38 DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YacTUllbl. CBA3b MACCHI C bubnuotexa [JOK
SHEPrUei U UMIYJILCOM. DHEPTHsI TOKOS 30.01.2026  https://m.edsoo.ru/ffOcfc68
39 KonTtponbHas padora «OnTrka. OCHOBBI CIIEIMATLHON TEOPUHU bubmuoteka [IOK
OTHOCHUTEIBHOCTH 05.02.2026  https://m.edsoo.ru/ffOcf6f0

38



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

but6mmoreka [IOK

40 ®otonsl. Dopmyna [Tnanka. DHEprus U UMITYIIBC POTOHA 06.02.2026  https://m.edsoo.ru/ffocfel6
41 OtkpeiTue u uccienoBanue Gorodddexra. OnbiTel A. I'. CTosieroBa 12.02.2026 ll’?tl/tlr?::l;l/(r)‘r:.e;é;l)l().orllf/ffOCffc 4
42 3akonbl porodddekra. YpaBHenue DiHmTeHA 11 hoToddhdekTa. bubmmoreka [JOK
«KpacHas rpanuna» porodrpdexra 13.02.2026  https://m.edsoo.ru/ff0d015e
. Bubmmnorexa [IOK
43 Hasnenue cBera. OnwiTel [1. H. JIeObeneBa. Xumudeckoe aelicTBHE CBETa 19.02.2026  https://m.e dsi.ru 16040436
44 TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: (DOTOIIEMEHT,
dboToIaTYNK, COTHEUHAs OaTapesi, CBETOIUO/ 20.02.2026
45 Pemenue 3amay nmo reMe «JI€MEHTEHI KBAHTOBOU OIITUKI)Y bubmorexa HOK
26.02.2026  https://m.edsoo.ru/ff0d0302
46 Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo paccessHuio o-4yacTHII. bubnnorexa [JOK
[TnanerapHas MO€eIb aTOMa 27.02.2026 | https://m.edsoo.ru/ff0d091a
47 [Toctynarsr bopa bubmmorexa LIOK
05.03.2026  https://m.edsoo.ru/ff0dOafa
48 Wzny4yenune u noriomieHrne GOTOHOB MPH MEPEX0JIe aTOMa C OJHOTO Bbu6moteka [JOK
YPOBHSI SHEPTHHU Ha Apyroi. Busl criekTpoB 06.03.2026  https://m.edsoo.ru/ff0dOafa
49 BomnnoBsble cBoiicTBa yactuu. Bonnsl ne bpoitnsa. KopryckynspHo- bubmuoteka [IOK
BOJTHOBOH Jyann3M. CIIOHTaHHOE U BBIHY)KJCHHOE H3JTy4YeHUE 12.03.2026  https://m.edsoo.ru/ff0dOca8
50 OTtkpeiTHe paguoakTuBHOCTH. OnbITH Pezepdopaa o onpeneneHunto bubmuoreka [JOK
COCTaBa paInOAKTUBHOTO U3TYICHHS 13.03.2026  https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BnusHue pagnoakTHBHOCTH
Ha JKUBBIE OPTaHU3MBI 19.03.2026
59 OTkpbITHE IPOTOHA U HeWTpoHa. M3oTonbl. Anbga-pacna,. bubnuoreka [IOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-u3inydyeHue 20.03.2026  https://m.edsoo.ru/ff0d1162
53 peurop, Tyainewn, nepeents, <anormasese acnokrt sacpiof Buomiorer LLOK
26.03.2026  https://m.edsoo.ru/ff0d1356

OHCPICTUKHU
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DneMeHTapHbIe YacTUullbl. OTKPBITHE MO3UTPOHA. MeTo1bI HaOII0 IeHHS
Y PErUCTpaLUH 3JIEMEHTAPHBIX YacTull. Kpyriblii cron

bubnunoreka LIOK

>4 «DyH/1aMEeHTAIIbHBIC B3aUMOICHCTBYS. EMUHCTBO (DM3MUECKON KapTHHBI 27.03.2026  https://m.edsoo.ru/ff0d0e38
MHpa»
Oranbl pa3BUTUA acTpoHOMUU. [IpHKiagHOe 1 MUPOBO33pEHUYECKOE
55 3Ha4yeHue actpoHoMuu. Bup 38é3nH0ro HeOa. Co3Bes3nus, sipkue 3BE3/1bl, 02.04.2026
IUTAaHETHI, UX BUIUMOE BkeHne. CoHeuHas cucteMa
56 Counnie. ConHeyHas akTUBHOCTh. Mictounuk sHeprun CosHua u 3BE311 03.04.2026
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TTIaBHOU
57 nocJieIoBaTeIbHOCTH. BHyTpeHnHee ctpoenue 38€371. COBpeMEHHBIE 09.04.2026
NPECTaBICHUS O IPOUCXOXKACHNUH | HBOJoIMK COHIA U 3BE3]
58 Mnineunsii [1yte — Hama FEETIaKTI/IKa. [Tonoxxenue u npuwxenue ConHua
B ["anaktuke. ['anaktuku. YEpHbIE NBIPHI B siipax rajJakTUK 10.04.2026
59 Bcenennas. Paz6eranue ranaktuk. Teopus bombioro B3peiBa.
PenukroBoe nznyuenue. Meraranaktuka 16.04.2026
60 Hepemennsie mpo0ieMbl aCTPOHOMUU 17.04.2026
61 KonTpomabHas pabora «251eMeHThl aCTPOHOMUHU U aCTPOPUIUKI 93.04.2026
Ob6o6maromuit ypok. Poib ¢pu3nku u acTpoHOMHUN B 3KOHOMUYECKOH,
62 TEXHOJIOTUYECKOM, COLMAIBHOM U 3THYECKOH chepax 1esTeIbHOCTH 94.04.2026
YesoBeKa
63 O606maromuit ypok. Poib 1 MecTo pusuku U acTpOHOMUU B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa 30.04.2026
64 O6o06maromuit ypok. Poib ¢pusnyeckoii Teopun B GopMUPOBAHUN
IpEeJICTaBICHUN 0 PU3NYECKON KapTHHE MHUpa 07.05.2026
65 Ob6o6maromuit ypok. Mecto ¢pu3zndeckoit KapTHHBI MUpa B 00IIEM psLy
COBPEMEHHBIX ECTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOJIE 08.05.2026
66 PesepBHBIi ypok. MarautHoOe moJie. DJIEKTPOMAarHUTHAS HHYKIIHS
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14.05.2026
67 PesepsHblil ypok. OnTuka. OCHOBBI CIELIMATIBHON Teopun 1
OTHOCHUTEJIBHOCTH 15.05.2026
68 Pesepnsiit ypok. KBantoBas gusuka. D1eMeHTbl aCTPOHOMHHU U 1 Bu6mmoteka [JOK
acTpOpU3UKH 21.05.2026  https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 7
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
poBepsieMor
0 pe3yJabTarTa

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUSN OCHOBHOM 06pa30BaTeJ’lLHOﬁ nmporpaMmmabl CpeaHEro oﬁmero 06pa30BaHl/Iﬂ

10.1

JIeMOHCTpHpOBAaTh Ha TMpHUMEpPax poyib U MecTo (U3MKH B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOH KapTUHBI MHpA, B Pa3BUTHH

COBPEMEHHOU TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKON AESATEILHOCTHU JIIOACH

10.2

10.3

10.4

Y4YuTBHIBaTh TPAHULIBI TPUMEHEHHS U3YUYEHHBIX (PU3HMUECKUX MOJICNICH: MaTepuaibHas TOUKa, MHEpPLUUAIbHAs CcTeMa O0TcuéTa, abCOIIOTHO
TBEPAOE TENIO, UICATIbHBIN I'a3; MOAEIN CTPOCHMS a30B, KUAKOCTEH U TBEPABIX TEJ, TOUCYHBIN AICKTPUYECKUN 3apsl — IPU PELICHUH

(l)I/ISI/ILICCKI/IX 3aJa4

Pacnio3naBaTh (pusnueckue siBieHus (Mpouecchl) U 0OBACHATh UX Ha OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYIISIPHO -KUHETUYECKOM Teopuu
CTPOEHHUS BEILECTBA U AIEKTPOJUHAMUKHU: PaBHOMEPHOE M PABHOYCKOPEHHOE IPSIMOJIMHENHHOE JIBM)KEHHME, CBOOOJHOE MaJeHHUE TEl,
JBWKCHUE IO OKPYKHOCTH, MHEPLIUS, B3auMozeicTBue Tei; nuddy3ns, OpoyHOBCKOE IBHKEHUE, CTPOCHUE KHUAKOCTEH M TBEPIBIX TEl,
u3MeHeHue o0bEéMa Tea NpU HarpeBaHUM (OXJIaXJEHUHU), TEIJIOBOE paBHOBECHE, HCIAapeHue, KOHAEHCAlus, IUIaBJIEHUE,
KPUCTAJUIM3aLKsl, KUIICHUE, BIIAXXHOCTh BO3/yXa, IOBBILICHUE JABJICHKS ra3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYZE, CBI3b MEKILY

mapaMeTpaMu COCTOSHUA ra3a B U30IMPOUCCCax; JICKTpU3aluuns TCI, B3aHMO/ICHICTBHE 3apgaa0B

OnuchiBaTh MEXaHMYECKOE JIBM)KEHHUE, UCIONIb3Ys (pU3MyYecKhe BENIMYMHBI: KOOPJAWHATAa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, Cujla, UMIYJbC Tela, KWHEeTHYeCKas 3HEeprusi, NOoTeHIHalIbHAs 3HEPIUs, MeXaHudeckas padoTa, MEXaHUYecKash MOIIHOCTb;
IIpU OMMCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI HUCIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS M €JUHUIIbI, HAXOIUTh POPMYIIbI,

CBA3BIBAOIINEC JAaHHYIO (I)PI?»PI‘IGCKYIO BCJIMYNHY C APYTUMHU BCIMYNHAMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I M TEIJIOBEIC SABJICHUA, HUCIIOJIb3Ys (I)I/IBI/I‘leCKI/IC BCJIIMYMWHBI: OABJICHHUC Ta3sa,
TEeMIICpaTypa, CpPpEAHAA KHUHCTHYCCKAsd OHCPIrUsd XaOTUYCCKOTrO JABUKCHHUSA MOJICKYJI, CPCAHCKBAApAaTUYHAA CKOPOCTb MOJICKYII,
KOJIMYECTBO TCIJIOTBHI, BHYTPCHHASA SHCPIrusd, pa60Ta rasa, KOS(l)(l)I/IHI/IeHT IOJIC3HOTO JleﬁCTBHH TCIIJIOBOTO ABUTATCIIA, IIPU OIMMCAHUH
IMpaBUJIBHO TPAKTOBATh q)HSquCKI/Iﬁ CMBICJI UCITOJIB3YEMBIX BCJIUYUH, UX 0003HaUeHUs U CAWHHUIIBI, HAXOIUTDH q)OpMy.TII)I, CBA3BIBAIOIINEC

JTaHHYIO (PU3HUYECKYIO BEJIMUUHY C IPYTUMHU BEIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC JJICKTPHUYCCKUC CBOICTBa BCIICCTBA U JJICKTPUUCCKUC SBJICHUSA (npoueccm), HCIIOJIB3YA (i)mnqecxne BCJIIMYHUHBI:
BHCKTpI/ILIeCKI/Iﬁ 3apsd, 3JICKTPUUCCKOC II0JIC, HaHp}DKéHHOCTB MmoJisA, MOTCHLUaJl, pa3HOCTb NMOTCHIUAJIOB; IIPU OIHNCAHUU IIPABUIILHO
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TPAKTOBATh (bI/IBI/I‘-ICCKI/II\/‘I CMBICJI UCITIOJIB3YCMbIX BCIHWYHH, UX 0003HaYEHNS U CAWHUIIBI; YKA3bIBATb (I)OpMYHLI, CBA3BIBAIOIIUC NAHHYIO

($U3NYECKyI0 BETUUMHY C IPYTUMHU BEIIMYMHAMU

10.7

aHATM3UPOBATh (PU3MUECKHUE MPOIECCHI U SBJICHUS, UCTIONB3YS (PU3NUECKUE 3aKOHBI M TPUHIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, Il u 111
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHMsI MEXAHMYECKOM JHEPruH, 3aKOH COXPAHECHUS HUMILYJIbCAa, NIPUHLMII CYNEPIO3ULIMNA CHJI, IIPUHLUI
paBHONPABUs HMHEPUUAIBHBIX CHCTEM OTCUETA; MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHMS BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeIHEN KMHETUYECKON PHEPrUM TEIJIOBOIO JIBUKEHMS MOJIEKYJ ¢ aOCONIOTHON TEMIEpAaTypOu, MEPBbIM 3aKOH TEPMOJIMHAMUKHU; 3aKOH
COXpaHEHHsI IEKTPUUECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM pa3nudaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTEeMaTH4YECKOe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC IMPHHLIMUIBI JEHCTBHS MAIllMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3iMyarh YCIOBUS HMX O€301acHOTrO

HCIIOJIBb30BaHUs B HOBC@HHGBHOﬁ KHU3HU

10.9

10.10

10.11

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0OBAaHUIO (PU3MYECKHX SBICHUI U MPOIIECCOB C UCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHIA,
npu 3ToM (QopmynrpoBaTh MpoOieMy (3aady) U THIOTE3y Y4eOHOro JKCHEpPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEAIOKEHHOTO
000pyIOBaHUs, TIPOBOIUTE OIBIT H (DOPMYITHPOBATH BHIBOIBI

OcCyIecTBIATh MpsIMbIE M KOCBEHHBIE HM3MEpEHUs (U3NYECKUX BEIMYMH; MPU ATOM BBIOMPATh ONTUMAJBHBIA CHOCOO U3MEPEHHS U
HCI0JIb30BaTh U3BECTHBIE METO bl OLIEHKU MOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3NYECKUMHU BEIWYMHAMH C HCIOJB30BAHMEM NPSIMBIX U3MEPEHH; MPH TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYICHHOM 3aBUCUMOCTH (PU3MUECKUX BETUYUH B BUJC TAOIHI] U TPAPHUKOB, J€JaTh BHIBOABI IO

pe3yJibTaTaM HCCle0BaHUS

10.12

CobOmoaTte mnpaBuia 0e€30MacHOrO TpyJa NpU MNPOBEACHUM HCCIENOBaHUMM B pamMKax ydeOHOro SKCIEPUMEHTa, Y4eOHO-

HUCCIIeI0BATEIbCKON U HpOCKTHOfI ACATCIIBHOCTU C UCITOJIb30BAHUEM U3MEPHUTCIIbHBIX yCTpOﬁCTB 151 JIa60paTOpHOFO O60py,Z[OBaHI/I$I

10.13

10.14

10.15

Pemarp pacuérHble 3a1auul C SIBHO 3aJJaHHOM (U3NYECKOW MOJENBIO, UCTIOIb3Ys (PU3NYECKUE 3aKOHBI U MPHUHIIMIIBI; HA OCHOBE aHalIM3a
YCIOBHS 3aJjaud BBIOMpaATh (PU3MUECKYIO MOJIENb, BBIACNATh (U3NUYECKHUE BEIUYMHBI U (OpMYJbl, HEOOXOJUMbIE Uil €€ pellieHus,
MIPOBOJIUTH PAcUEThl U OLIEHUBATh PEAIbHOCTh MOyY€HHOTO 3HAUEHUs (PU3UUECKOM BETHMUMHBI

Pemrate kayeCTBEHHBIE 3aa4M: BBICTPAUBATh JOTUYECKHA HENPOTUBOPEUMBYIO LIETIOUKY PACCYKIECHHUM C OINOPOM HA U3Y4YECHHBIEC 3aKOHBI,

3aKOHOMCPHOCTHU U @H3qucxne SABJICHUS

Hcnons3oBaTh npu peucHun y‘le6HBIX 3aaa4 COBPCMCHHLIC I/IH(i)OpMaI_[I/IOHHBIC TCXHOJIOTUU MIJId TIOUCKa, CTPYKTYPUPOBAHUA,
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MHTEPHPETAMY U NPEACTABICHUS YIeOHON U HAyYHO-TIOMYJISIpHONW HH(DOPMAIUH, TOTYYEHHONW U3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKU

aHAIM3UPOBATh IOTY4aeMyI0 HHPOPMAIHUIO

10.16

[TpuBOAMTH IPUMEPHI BKJIAZa POCCUICKUX U 3apyOekKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOILIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETHUECKUE 3HAHUSA 1O (PU3MKE B TIOBCEIHEBHOM KHU3HH 1151 00ecTiedeHns1 0€30MacHOCTH MPH 00palieHny ¢ MprudopamMu

1 TEXHUYCCKHUMU YCTpOfICTBaMH, IJIs1 COXpPAaHEHUA 310POBbA U CO6.]'IIOI[CHI/I${ HOPM 3KOJIOTHYECKOI'O ITOBEACHHUS B Opr}KaIOH_[Cﬁ cpeae

10.18

PaGoraTe B rpynme ¢ BBINOJIHEHHEM Pa3MYHBIX COLMAIBHBIX POJIEH, IUIAaHUPOBAaTh PabOTy TPYNIBI, PALUOHAIBHO pPACIpEACsATh
00513aHHOCTH U IJIAHUPOBATh JESATEIBHOCTb B HECTAHJAPTHBIX CHUTyalMsX, aJl€KBaTHO OLICHMBATh BKJIaJ Ka)XJOTO0 M3 YYaCTHHUKOB

IPYIIBI B pELIEHUE pacCMaTpUBaeMOM MpooOIeMbl

11 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsieMble MpeAMeTHBIE PE3YJILTATHI 0CBOEHHSI OCHOBHOIT 00pa30BaTe/IbHO MPOrpaMMbI CpeIHEro o41ero 06pa3oBaHms

111

JleMOHCTpHpOBAaTh Ha TMPHUMEpPax poJib U MecTo (U3MKH B (HOPMUPOBAHMM COBPEMEHHOW HAyYHOH KapTHHBI MHpA, B Pa3BUTHH

COBPEMEHHOW TEXHHUKHU M TEXHOJIOTHH, B MPAKTUICCKON JESATSILHOCTH JIFOJCH, IIEJIOCTHOCTD U €IMHCTBO (PU3NICCKOM KapTUHBI MUPA

11.2

YuuThIBaTh TpaHUIbl NMPUMEHEHUS HM3YYEHHBIX (PU3MYECKHX MOJIENe: TOUEUHBIH SJIEKTPUYECKUM 3apsii, sAepHas MoJelb aroma,

HYKJIOHHag MOACJIb aTOMHOT'O s[pa IIpU pCIICHUN (1)I/I3I/I‘~I€CKI/IX 3aaa4d

11.3

Pacnio3naBate (usmyeckue sBieHHS (MPOIECCH) U OOBSICHATH UX HA OCHOBE 3aKOHOB DJICKTPOAMHAMUKH M KBAaHTOBOW (DU3HKU:
JNEKTpUYECcKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMMHYECKOE, MAarHUTHOE JCHCTBHS TOKa, B3aMMOJCHCTBHE MAarHUTOB,
ANEKTPOMArHUTHAS UHAYKINS, JEHCTBHE MAarHUTHOTO TIOJISl HA TIPOBOJIHUK C TOKOM U JBHKYIIHMICS 3apsil, 2IEKTPOMAarHUTHBIE KOJIeOaHMs
¥ BOJIHBI, MPSMOJMHEHHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MpEeIOoMIICHHE, MHTepPepeHIus, TUdpakius U TOJSIPU3alUsl CBETA,
nucrniepcust cBeta, Qgoroanektpudeckuii 3¢dext (horodddekT), cBeToBOE NaBlieHHE, BO3ZHHUKHOBEHHE JIMHEHMYATOrO CIEKTpa aToMa

BOAOpPOAa, CCTCCTBCHHAA U UCKYCCTBCHHAA PaIUOAKTUBHOCTDb

114

OnuceIBaTh HN3YUCHHBIC CBOMCTBaA B€IICCTBA (BHeKTpI/I‘IeCKI/Ie, MAarauTHBIC, OIITUYCCKHUE, DJICKTPUICCKYIO ITPOBOAMMOCTDE Pa3JIMYHbBIX cpen)
U DJICKTPOMArHUTHBIC ABJICHHUA (HpOI_ICCCBI), HCIIOJIB3YA (bI/ISI/I‘-ICCKI/IC BCIIMYHHBI: BHCKTpI/IquKI/Iﬁ 3apsa, CUJia TOKa, SJICKTPUUYCCKOC

HAIIPsPKCHUC, SJICKTPUYICCKOC COIPOTHUBIICHUC, Pa3HOCTL MMOTCHIIUAJIOB, BI[C, pa60Ta TOKA, MHAYKIUA MAarouTHOT'O I10JISA, CHUJId AMnepa,
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cwia JlopeHna, WHAYKTUBHOCTh KATYIIKH, SHEPrUs SJCKTPHUUYECKOTO W MArHUTHOIO TIIOJIeH, IMEepHoJ, W YacToTa KojeOaHud B
Kosie0aTeIbHOM KOHTYpE, 3aps] M CHJIa TOKa B MPOIEcCe TAPMOHUYECKHX DJICKTPOMArHUTHBIX KoyieOaHuil, (POKYCHOE PacCTOSHUE U
ONTHUYECKasl CHJIa JIMH3BI, MPHU OMHCAHUM MPABHIBHO TPAKTOBaThb (PU3UUECKHUI CMBICI HCIOJIb3YEMbIX BEIUYHH, UX OOO3HAYCHUS U

€IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOUINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BEIHUYUHAMU

OmnwuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC SBJICHHUSA W IPOLECCHI, MCIIOJIb3Ys (1)I/ISI/ILICCKI/IG BCJIIMYUHEBI: CKOPOCTh 3JICKTPOMArHUWTHBIX BOJIH,
AJIMHAa BOJIHBI U YaCTOTa CBCTA, SHCPIHUA U HUMITYJILC q)OTOHa, nepuo/ mnoJgypacmnaga, SHEPTHUA CBA3UM aTOMHBIX AACP,; MPH OIHMCAHUH
IIpaBUJIBHO TpPAaKTOBATb (1)H3H‘I€CKI/H>1 CMBICJI HCIIOJIb3YyECMbIX BCJIWYHUH, HX 0003HaUeHUsS | CAUWHUIIBI;, YKa3bIBaThb (I)OpMy.]IBI,

CBA3BIBAIOIIUEC JAaHHYIO (1)I/I3I/ILI€CKYIO BCIIMYHUHY C APYTrUMHU BCIINYHUHAMMA, BEIYHUCIIATh 3HAYCHUC (bHSH‘IGCKOﬁ BCJIIMYUHBI

11.6

AHaJII/I3I/IpOBaTI> (1)I/I3I/I‘-ICCKI/IG nmpoueccol M ABJICHHUA, HCIIOJIb3Yyd (1)I/I3I/III€CKI/IC 3aKOHbI W [IIPUHOMUIIBI. 3aKOH OMa, 3aKOHBI
MIOCJIEA0BATEIBHOTO M TMAapaJUIeIbHOTO COSAMHEHHS POBOTHUKOB, 3aK0H J[xoyis — JIeHIa, 3aK0H 3JIEKTPOMarHUTHOW MHIYKIIUH, 3aKOH
NPSMOJIMHEHHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHs CBETa, 3aKOHBI IMPEJIOMIICHHS CBETa, YpaBHEHHUE ODWHINTEHHA JUIs
doTorpdekTa, 3aKOH COXpAaHCHUs SHEPrHU, 3aKOH COXPAaHCHHS HMITYJIbCa, 3aKOH COXPAHEHUS OJIIEKTPUYECKOrO 3apsija, 3aKoH
COXPAHECHHUsI MAacCOBOTO YHMCIIA, MOCTYJaThl bopa, 3aKOH paJiMOaKTHBHOTO paciajia; MpHU 3TOM pa3jinyaTh CIOBECHYI (OpPMYyITUPOBKY

3aKOHAa, €ro MaTeMaTH4YCCKOC BbIPAKCHUEC U YCIIOBHUA (FpaHI/II_ILI, O6J'IaCTI/I) INPpUMCHUMOCTHU

11.7

OHpeI[eJ'IHTB HaIpaBJICHHUEC BCKTOPAa UHAYKIIHUU MATHUTHOTI'O ITOJIA ITIPOBOAHUKA C TOKOM, CHJIBL AMnepa H CHJIBI JIopeHua

11.8

CtpouTh M ONMUCHIBATH U300pAKEHUE, CO3/1aBAEMOE TNIOCKUM 3€PKaIOM, TOHKOW JTMH30M

11.9

BremoaHATE OKCIICPUMCHTEI 110 UCCIICTOBAHUTO (1)I/ISI/I‘-I€CKI/IX SIBIICHUH 1 IponecCoB ¢ UCMOJIB30BAHUCM MIPAMBIX U KOCBCHHBIX HSMGPGHHﬁ;
npu 3ToM (QopmynupoBaTh MpoOieMy (3agady) M THUIOTE3y Yy4eOHOro 3KCHEpUMEHTa, COOMpaTh YCTAHOBKY M3 IPEJIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OcymecTBIATh TpsIMbIE M KOCBEHHBIE M3MEpeHUs (U3NYECKUX BEJIMYMH; MPU ATOM BBIOMPATh ONTUMAJBHBIA CHOCOO U3MEPEHHS U
WCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHHI

HccnenoBaTh 3aBUCMMOCTH (PU3WYECKUX BEIUYMH C HCIIOJB30BAHUEM MPSMBIX H3MEPEHHIt; MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUPOBATh Pe3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJIE TAONUIl U TPpaUKOB, 1e1aTh BBIBOBI IO pe3yIbTaTaM
UCCIIETOBaHUS

CoOmronate mpaBuiia 0€30MacHOTO TpyJda NpPU TPOBEACHUHM WCCIEIOBAHWM B paMKax ydeOHOro »JKCIepUMEHTa, Y4eOHO-

UCCIeA0BaTENbCKON U TPOEKTHOM NESITENbHOCTH C UCIIOIb30BaHUEM U3MEPUTENIbHBIX YCTPOICTB U 1aO0OPaTOPHOr0 000py0BaHUS

46




Pemate pacuérHble 33a4M ¢ SBHO 33JaHHON (PU3MUECKONW MOJIENbIO, UCTIONb3Ys (PM3NYECKHE 3aKOHBI U NMPHUHIMIIBL, HA OCHOBE aHaJIH3a

11.13 YCIIOBHSI 3aJlaud BBIOMpATh (PU3UYECKYIO MOJENb, BBIIEIATH (U3NYECKUE BEIWYMHBI U (HOPMYJbI, HEOOXOOUMBIE A €€ pelieHus,
IIPOBOJIUTH PAcU€Thl U OLIEHUBATh PEAIbHOCTh IOJIyYEHHOI'O 3HaUeHUs (PU3NMUECKON BEeITUUMHbI
1114 Pemare kauecTBEHHbIE 3a/1a4M: BBHICTPAMBATh JOIMUECKH HENPOTUBOPEUUBYIO LIENOUYKY PACCYKIEHHUH ¢ OMOPOil Ha M3yuyeHHbIE 3aKOHBI,
' 3aKOHOMEPHOCTHU U (PU3HUECKUE SABICHUS
Hcnonb30BaTe NpH pEUIEHHH Y4eOHBIX 337ad COBPEMEHHblE HH()OPMAIMOHHBIE TEXHOJIOTMU [UIl IIOMCKAa, CTPYKTYpUpPOBAHUA,
11.15 MHTEpIpEeTalMy U NPEACTaBICHUs Y4eOHON U Hay4YHO-NOMYJISIpPHOW MH(DOPMAIUK, OIYYEHHOW U3 pa3IMYHbIX UCTOYHUKOB; KPUTHUECKU
aHAJM3UPOBAThH MOTydaeMyr0 HH(OPMAIHIO
1116 OOBSICHATh MPUHIUIIBI JACHCTBHS MAlINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3inyarh yCIOBHS MX OE30MaCHOTO HCIIOJIb30BaHUS B
' ITIOBCEIHEBHOM KU3HU
1117 [TpuBoAMTH IpUMEPHI BKIIA/Ia POCCHUICKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY)KAIOIIETO
' MUpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI
11.18 Hcnonb30BaTh TEOpETUUSCKHUE 3HAHUS 11O (PU3UKE B TTOBCETHEBHOM JKHU3HU TSI 0OecTiedeHus 0€3011acHOCTH IIPH 0OpaIeHu ¢ mprudopamMu
' Y TEXHHYECKUMH YCTPOHUCTBAMU, JIJIsl COXPAHEHUS 3710POBBS M COOTIOICHUS] HOPM DKOJIOTHYECKOTO TTOBEJICHHS B OKpPYIKAIOIIEH cpesie
PaGorath B Tpymnme ¢ BBITOJHEHHEM pPAa3JIMYHBIX COIHMAIBHBIX DOJIEH, IUIAHHUPOBAaTh pabOTy TPYIIBL, PALMOHAIBHO PACHPENCIATH
11.19 00513aHHOCTH ¥ TUIAHUPOBATh JIESATEIBHOCTh B HECTAH/IAPTHBIX CUTYAIMAX, aJIEKBATHO OLIEHUBATh BKJIAJ KaKAOTO U3 YYaCTHUKOB I'PYIIIHI B

peHICHHUEC pacCMaTpuB aemMon HpO6J'IeMLI
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP) KAHUA 10 KJIACC

Kopn Kon
NpoBepsieMO IIpoBepsiemble 3JIEeMEHTBI COJIePKAHUS
pasaera ro 3JIECMEHTa
OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A
11 ®usnka — Hayka o mnpupoge. HayuHble MeToapl NO3HaHMS OKpYXKAKOWIEro Mupa. Poib SkcnepuMeHTa M TEOpUM B IIpolecce
1 MO3HAHUS PUPOABI. DKCIIEPUMEHT B (pU3HKe
MogenupoBanue ¢usnueckux sBiIeHUH U nponeccoB. Hayunsle rumote3sl. @Pusznueckue 3akoHbl M TeopuH. [paHHIIBI
1.2 MPUMEHUMOCTH (hU3HUYeCKUX 3akoHOB. [IpuHimn coorBercTBus. Pois u MecTto ¢usuku B (pOpMHpPOBAHUU COBPEMEHHOW HAYYHOU
KapTUHBI MUPA, B IPAKTUYECKOMN IEATEIbHOCTH JIIOAEH
2 MEXAHUKA KHHEMATHUKA
211 Mexannueckoe nBukeHue. OTHOCUTEIbHOCTh MEXaHUYECKOr0 BMKeHus. Cucrema orcuéra. Tpaekropus
21.2 [Tepemenienue, cKkOpocTh (CpedHssi CKOPOCTb, MTHOBEHHAs. CKOPOCTb) M YCKOPEHHE MAaTepUanbHON TOYKM, UX HPOEKIMHU Ha OCH
cucteMbl KoopauHat. ClioskeHHe MepeMenIeHU 1 CI0KEHNE CKOPOCTEH
213 PaBHOMEpHOE M PaBHOYCKOPEHHO® NpsSMOJIMHEHHOE ABIKeHHUE. ['paduKy 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, TIYTH U
IIEPEMELICHHS] MATEPUAJIbHON TOYKU OT BPEMEHU
214 CBoOogHOE MmajieHue. Y CKOpeHHe CBOOOTHOTO TaICHHS
215 KpusosmHeliHOe nBrKeHMEe. PaBHOMEpHOE NIBM)KEHME MAaTEpPHAIBHOM TOYKH IO OKPYKHOCTH. YTJOBass CKOPOCTb, JMHEHHAas
ckopocts. [lepuon u yacrora. LIEeHTpOCTPEMUTENBHOE YCKOPEHUE
2.16 TexHHUYeCKHe yCTpOMCTBA: CIIUIOMETP, ABH)KEHNUE CHAPSOB, LIEITHbIE U PEMEHHBIE NTepeauu
[TpakTuyeckue pabotel. Mi3MepeHrne MrHOBEHHOM ckopocTH. MccnenoBaHue COOTHOIEHHSI MEXKY IMyTSIMH, TPOHAEHHBIMU TEJIOM 3a
2.1.7 IIOCJIEIOBATEIIbHBIE PABHBIE NMPOMEXYTKH BPEMEHM IIPU PABHOYCKOPEHHOM JABUKEHUM C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.
N3yueHne ABMKEHUS 1IapUKa B BI3KOM sKUAKOCTH. VM3yueHue JBUKEHUS Tejla, OpOLIEHHOTO TOPU30HTAIBHO
JUHAMUKA
2.2.1 ITpunuun otHocuTenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. MIHEpaibHble CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHImMNI Cynepno3uium Cui
29 203 Bropoii 3akon HeroTona ans martepuanbHOM Touku B uHepuuanbHOM cucreme orcuéra (MCO). Tperuit 3akon HprotoHa st
MaTepUaIbHBIX TOYEK
2.2.4 3akoH BceMupHoro TsaroteHus. Cuna tsxectu. IlepBast kocMuueckasi ckopocTs. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
2.2.6 Cuna tpenus. Cyxoe tpenue. Cuiia TpeHHUsI CKOJIbKEHUs U cuiia TpeHus nokos. Koadduument tpenus. Cuiia CONpOTUBIECHUS MIPH
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JBHXXCHHUHU TCJIa B XKUAKOCTH UJIN I'a3c

2.2.7 [TocTynaTenbHOE U BpalaTeabHOE IBUKEHHE a0COIOTHO TBEPAOIO TEIa

2.2.8 MoMeHT cuiIbl OTHOCUTENbHO ocH Bpaienus. [lnedo cumsl. YcnoBust paBHoBecus TBEpaoro teina B MCO

2.2.9 TexHnuyeckue ycTpoicTBa: MOAIIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
[IpakTuueckue padotel. 3yuenue nBUKEHUsT OpycKa MO HAKJIOHHOW IUIOCKOCTH IOJ JEHCTBHEM HECKONbKHX cuil. MccnenoBanue

2.2.10 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIMX B IeOopMUpPYEeMOr NIPY)KWHE U PE3MHOBOM 00pasIle, OT BEIUYMHBI UX AchOpMAaIIHH.
HccnenoBanue ycinoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOLLErO OCh BPALIEHHUS

3AKOHBI COXPAHEHH A B MEXAHUKE

23.1 Hmnynsc MmaTepuanbHONH TOYKU, CUCTEMBI MAaTEPUAIbHBIX TOUeK. VIMITyNIbC CHITBI M U3MEHEHHE UMITYJIbCa Tella

2.3.2 3akoH coxpanenust umiynbca B UCO. PeakTuBHOE JABHKEHUE

2.3.3 PaGora cumsl

234 MOoLHOCTH CHIIBI

2.35 Kunernueckas sHeprust MaTepralbHOM TOUKHU. Teopema 0 KHHETUYECKON SHEPTUU

23 236 [orennmaneHas sHeprus. [loTeHnnanbHas dHEPTUs ynpyro AeGopMUpPOBaHHOW MPYKUHBL [loTeHIManNbHAs YHEPTUs Tesa BOIM3U

MOBEPXHOCTU 3eMITU

937 [ToreHunanpHble W HENMOTEHIHUANbHbIE CUJBL. CBsA3b pabOThl HEMOTEHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHHMYeCKOW SHepruu
CHCTEMBI TeJl. 3aKOH COXPAaHEHUS] MEXaHUYECKOH SHEPTrUu

2.3.8 VYpyrue u Heynpyrue CTOIKHOBEHUS

2.39 TexHUuYecKue yCTpONCTBA: ABM)KEHUE PAKET, BOAOMET, KOMEp, NPY>KUHHBII MUCTOJIET

2310 HpaKTI/I‘—ICCKI/IS paboTel. M3ydyeHune cBs3M CKOPOCTEH Tel MpH HeynpyromM yaape. MccnenoBanue cBs3M paOOThI CHITBI C U3MEHEHHUEM
MEXaHUYECKOW SHEpIruu Tesa

3 MOIJIEKVJISPHAS ®U3UKA U TEPMOJJMUHAMUKA  OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU

OcCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIpHO-KUHETHUECKON Teopuu. bBbpoyHoBckoe nBmxkenue. Auddysus. Xapaktep IBUKEHUS H

311 B3aMMOJECHCTBHSI YACTHIL] BELLIECTBA

3.1.2 Mojenu cTpoeHus ra3oB, KHUIKOCTeH U TBEPBIX Tl U 00BbSICHEHHE CBOMCTB BELIECTBAa HA OCHOBE 3TUX MoJieNel

3.1.3 Macca monekyin. KonnuectBo BeniectBa. [locrossHHas ABoragpo

3.1.4 TennoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. Illkana remneparyp Llenbcus

3.15 Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUH UIEAIBHOTO Tra3a

316 AGcomoTHasi Temmneparypa Kak Mepa cpelHeld KMHETHYeCKOH >Hepruu TEeIUIoBOTrO ABMKEHMs yacTul] raza. lllkama Temmepatyp
KenbBuna

3.1.7 VYpasuenue Knanelipona — Menaeneena. 3akoH J[anbToHa
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3.18

I"a30BBIC 3aKOHBI. I/Isonpoueccm B NACAJILHOM Ia3€ ¢ IOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: U30TCpMaA, U30X0pa, 1/1306apa

3.1.9 TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

31.10 [IpakTuuyeckue paboTel. M3mepeHne macchl BO3AyXa B KJIACCHOM KoMHare. MccnemoBaHue 3aBUCHMOCTH MEXIY MapamMeTpamu
COCTOSIHUS Pa3pEKEHHOI0 Ira3a

OCHOBbI TEPMOJIMHAMMUKHA

3.2.1 TepmoauHaMuyeckas cucreMa. BHyTpeHHsIs1 SHeprusi TepMOAMHAMHYECKOW CUCTEMBI U CIIOCOObI €€ N3MEHEHUS

3.2.2 KomuuectBo TemnoTs! u pabota. BHyTpeHHss 3HEprusl OAHOATOMHOTO HJICAJIEHOTO Ta3a

323 BI/II[B} TEILIONEPEIayu: TEIIONPOBOAHOCTb, KOHBEKLHMs, M3iIydeHue. TerutoéMKoCTh Tena. YenbHas TEIUIOEMKOCTh BEIIECTBA.
PacuéT KoaruecTBa TEMI0THI IPH TEILIONepeaue

324 [TepBbIii 3ak0H TepMoauHaMUKU. [IpruMeHeHHe MepBoro 3akoHa TEPMOJUMHAMUKU K H3ompoleccaM. I'paduyeckas uHTEprnperanus

3.2 paboThl Taza

325 TennoBble MamuHbL. [IpuHIMIBI qeiicTBUs TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPrHHM B TEIUIOBHIX MamuHAX. KoadduuueHt
nosie3Horo aeicTeus (nanee — KI1/1) rerutoBoit mammnsl. [Hukn Kapao u ero KIT/]

326 Bropoii 3akoH TepmoauHamuku. HeoOpatumocTs mpoiieccoB B mpuposae. TerioBble ABUraTeiad. OKOJIOTMYECKHE HpoOIeMbl
TEIIOAHEPTETUKU

3.2.7 TexHuueckue yCTpoUCTBA: IBUraTelb BHYTPEHHETO CrOpaHusi, ObITOBOM XOJI0AMIBHUK, KOHAULIUOHED

3.2.8 [TpakTueckue paboTsl. M3Mepenue yneabHON TEIIOEMKOCTH

AI'PEI'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331 [TapooOpazoBanne u koHJeHcanus. lcmapeHue M KumeHue. YjaenbHas TEIUIOTa MapooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEPATYypPbI
KUIIEHUS OT JaBJICHUS

3.3.2 AOCONIOTHAS ¥ OTHOCHTENbHAS BIAXXHOCTh BO3ayxa. HaceImeHHbIi ap

333 TBépnoe Teno. Kpucramimueckue u amopdHble Tena. AHM30TponHsi CBOMCTB KpucTayuioB. JKuakue kpucramibl. CoBpeMeHHbIE

3.3 MaTepHuabl

3.34 [InaBnenue u KkpuctayumM3anus. Y ienbHas TerioTa miasiaeHus. Cyonumanus

3.35 VYpaBHeHHe TerI0BoOro 6anaHca

336 TexHUuyecKkue ycTpoWCTBa: TUTPOMETP U IMCUXPOMETP, KAJOPUMETP, TEXHOJOTMH MOJIYYEHHs] COBPEMEHHBIX MaTepUajoB, B TOM
qrcjie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUHU

3.3.7 [IpakTuyeckue padoTel. MI3Mepenue BIa)kHOCTH BO3/1yXa

4 OJIEKTPOAMMHAMUKA 3SJIEKTPOCTATHUKA
411 Onekrpu3anus Tell. DIeKTpUUECKUN 3apsia. JBa BUaa aIEKTpUUECKUX 3apsiioB
4.1.2 IIpoBOTHUKH, TUDIIEKTPUKH U MOJTYTIPOBOAHUKH
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4.1.3

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

4.1.4 B3aumoneiictBue 3apsnoB. 3akoH Kynona

415 Onekrpudeckoe none. Hanpsoxk€HHoCTh AnekTpudeckoro modist. [IpuHiun cyneprno3uiiuu. JIMHIE HANPsDKEHHOCTH AIIEKTPUIECKOTO
oJist

4.1.6 PaboTa cwit anexkTpocraruueckoro moJjs. [lorennuan. Pa3nocTs noTeHImanon

4.1.7 [TpOBOAHMKY M TUAJIEKTPUKU B TOCTOSSHHOM 3JIEKTPUYECKOM Mosie. JIu3aeKTpruieckas MPOHULIaeMOCTh

4.1.8 OnekTpoéMkocTb. Konnencarop. DneKTpoEMKOCTD IIIOCKOTO KOHJIEHCATOpa. DHEPTHUsl 3apssKEHHOT0 KOHJIEHCAaTopa

419 TexHuueckue YCTp?ﬁCTBaZ AIIEKTPOCKOII, JJIEKTPOMETP, SJIEKTPOCTATHUECKAs 3aIINTA, 3a3eMIICHHE JIEKTPOIIPHOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 [TpakTrueckue paboThl. I3Mepenue 31eKTpoEMKOCTH KOHIEHCATOpa

[IOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

4.2.1 VYcnoBus cymecTBOBaHUS MOCTOSIHHOTO AJeKTpudeckoro Toka. Mcrounuku Toka. Cuna toka. [locTostHHBIN TOK

4.2.2 Hampsokenne. 3akon Oma 15 yyacTka 1enu

4.2.3 DJNEKTPUUECKOE COIIPOTUBIIEHHUE. Y J€IbHOE COIPOTUBIIEHUE BELIECTBA

4.2.4 [TocnenoBarensHOE, TApATUIETHLHOE, CMEIIAHHOE COSIMHEHNUE TTPOBOTHUKOB

4.2.5 Pabora snexrpuueckoro Toka. 3akoH Jlxoyns — Jlenua

4.2.6 MONIHOCTD JEKTPUUYECKOTO TOKA

427 anekTpoBrkymias cuwia (ganee — 3J1C) U BHYTpeHHEE CONMPOTUBIICHHE MCTOYHMKA TOKa. 3akoH Oma njisi MOJIHOW (3aMKHYTOMH)
anexkTpuyeckoit nenu. Kopotkoe 3ambikaHue

4.2.8 DNEKTPOHHAS TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBHCUMOCTH COITPOTUBIICHHSI METAJIIOB OT TeMIIepaTypbl. CBEPXITPOBOANMOCTh

4.2 4.2.9 OnexkTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TyYKOB

4210 [MomynpoBoaauku. COOCTBEHHASI M IPUMECHAsI TIPOBOJIUMOCTH IOTYIPOBOJHUKOB. CBOMCTBa p-n mepexoaa. [1oiynpoBoHUKOBEIE
npudopbI

4.2.11 DNEKTPUUECKU TOK B DJIEKTPOIUTAX. DNEKTPOIUTHYECKAs TUCCOIMALINS. DIEKTPOIU3

4212 DOnekTpuueckuii TOK B razax. CaMOCTOATENbHBIH U HECAMOCTOATEIbHBIA pa3psii. PasnuyHble THUIBI CAMOCTOSTENBHOTO pas3psja.
Monnus. [Tnazma
TexHWYeCKHEe YCTPOHCTBA: aMmIepMeTp, BOJBTMETP, pPEOCTaT, HCTOYHHKH TOKAa, JJIEKTPOHArpeBareibHBIE TPHOOPHI,

4.2.13 DIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIEHUS, BaKyyMHBIH JIHOJA, TEPMHUCTOPHI MU  (HOTOPE3UCTOPHI,
TIOJTYIIPOBOTHUKOBBIH JTNOJT, TAJTbBAHUKA

4214 [IpakTuyeckue padboTel. M3ydeHrne CMENIaHHOTO COSAMHEHHS PE3UCTOPOB.

Nzmepenne DJIC ucTouHMKa TOKa U €r0 BHYTPEHHETro conpoTuBieHus. Habmonenue snekTposmnsa
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11 KJTACC

Kon Kon
pazieta NPOBEPsIEMOro IIpoBepsieMble 3JIEMEHTBI COIeP KAHUS
JJIEMEHTa
4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. SJIEKTPOMATHUTHASI UHAYKL WA
43.1 IToctossHHbBIE MarHUTHI. B3auMo1eliCTBUE MOCTOSHHBIX MATHUTOB
432 MaFHI/ITHOve nosie. Bektop marmutHON MHAYKUMH. [IpuHnun cynepno3unuu. JIMHMM MarHUTHOM MHAyKuuMH. KapruHa nuHui
MarHUTHON MHIYKIIUU TOJISl TOCTOSIHHBIX MarHUTOB
433 MarautHoe mojie MpoBOAHMKA C TOKOM. KapTuHa NWHUN MOJS AJMHHOTO HPSIMOTO MPOBOJAHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOHMKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoelicTBue NpoBOIHUKOB ¢ TOKOM
4.3.4 Cwiia Amniepa, €€ MOJlyJIb U HallpaBJICHHUE
435 Cuna JlopeHnua, e€ Moaynb U HampaplieHUe. [[BukeHHe 3apsKEHHOW YacTUIBI B OJHOPOAHOM MAarHUTHOM mose. PaGoTa cuibl
Jlopenna
4.3.6 SIBICHHE IEKTPOMATHUTHOW HHTYKITHH
4.3 437 IToTok BekTOpa MAarHUTHOM MHITYKIIUU
4.3.8 OJ1C uHAyKIMU. 3aKOH JEKTPOMarHuTHOU HHAYyKIuu Dapagest
4.3.9 Buxpesoe anexrpuueckoe nose. 3/1C HHAYKINY B TPOBOJAHUKE, TBUKYIIEMCS IIOCTYINATENbHO B OJTHOPOJAHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenua
4311 NuayktuBHOCTH. SIBNeHune camonHaykuuu. 9J1C caMonHayKInu
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTYIIKH C TOKOM
4.3.13 OJEKTPOMAarHUTHOE I10JIE
4314 TexHuueckue yCTpONCTBA: MOCTOSHHBIE MAarHUTBI, SJIEKTPOMATHUTHI, SJIEKTPOJBUIaTeNb, YCKOPUTEIU 3JIEMEHTApHBIX YacTHII,
WHYKIIHOHHAS TIeUb
4315 [TpakTiueckue paboThl. M3yueHne MarHUTHOTO MOJS KAaTYIIKH ¢ TOKOM. VccrnenoBaHue NeHCTBUS MOCTOSHHOIO MarHUTa Ha
paMKy ¢ TokoM. MccnenoBanue sSiBJI€HUS JIEKTPOMArHUTHON HHAYKIIUU
5 KOJIEBAHU S U BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
5.1 511 KOJ‘I66621T6JELHa$I cuctema. CBoOomnpie koneOanms. ['apmonmueckme koseGanus. I[lepuon, wactora, ammutyna u (asa
KoJie0aHu
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5.1.2

[IpyxvHHBIA MasTHUK. MaTeMaTUYECKUNA MAITHUK

5.1.3 YpaBHeHUe rapMOHHYecKHX Kosebanuii. Kunemarnyeckoe 1 JTUHAMUYECKOE OMUCAHUE KOJICOATEIbHOTO TBMKECHUS

514 [IpeBpaiienue sHEPruy MPH raApMOHUYECKHUX KosieOaHusxX. CBs3b aMILTUTY bl KOJIeOaHUI UCXOHOM BETUYHHBI C aMILTUTYAaMU
KoJIeOaHUH €€ CKOPOCTU M YCKOPEHUs

515 Koneb6arenbHblil KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJIe0aH!sl B HAEaIbHOM KOJe0aTeIbHOM KOHTYpe. AHAJIOIHS MEXIy
MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMH Kosebanusamu. @opmyra Tomcona

5.1.6 3aKOH COXpaHECHHsI SHEPTUU B UI€aTLHOM KOJIeOaTEIIbHOM KOHTYpE

5.1.7 BeiHyX1eHHbIE MexaHn4yeckue Koyiebanus. Pesonanc. PezonancHas kpuBasi. BeIHyKI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHMsL.

5.1.8 [Tepemennsbiit Tok. CHHYCOUIaTbHBIN IEPEMEHHBIN TOK.

5.1.9 MOITHOCTh IEPEMEHHOI0 TOKA. AMIIJIUTY/IHOE U ICHCTBYIOLIEE 3HAUEHNE CUIIbl TOKA U HAITPSKEHHSI

5110 Tpancopmarop. IIpousBoicTtBo, mnepenaya U HOTpeOJIEHUE SJEKTPUUECKOM SHEPruu. OKOJIOTMYECKHE PUCKH IIpU
MIPOU3BOACTBE JEKTPUUECKOM dHEprun. KynpTypa ucrnoab30BaHusl JIEKTPOIHEPTUH B TIOBCEIHEBHOM KU3HU

5.1.11 TexHuueckue ycTporcTBa: ceiicmorpad), 3JeKTPUIeCKUi 3BOHOK, JINHUH AJIEKTponepeaay

5112 [TpakTuyeckue pabotel. MccnenoBanue 3aBUCUMOCTH IepuoJa MalbIX KoJeOaHUM rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChl
rpy3a. MccienoBanme nmepeMeHHOTr0 TOKa B IIETIH M3 TIOCJIE0BATEIbHO COSTMHEHHBIX KOHICHCATOPA, KaTYIIKH U PE3UCTOPA

MEXAHWYECKUE N 3JIEKTPOMAT'HUTHBIE BOJIHBI

591 Mexanudeckue BOJHBI, ycloBHs pacrnpoctpaneHus. [lepuon. CkopocTs pacmpocTpaHeHus W JiauHa BOJHBEL [lomepeunsie u
IPO/I0JIbHBIE BOJIHBI

5.2.2 H#HH#Par### ntepdepenus u audpaxiys MEXaHHYeCKUX BOJIH

5.2.3 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa ToHa. TemOp 3Byka

524 OJEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBUSI M3Iy4EeHHUs 3JIEKTPOMAarHUTHBIX BOJH. B3ammuas opueHTtanus BekTopoB E, B u v B

5.2 HIIEKTPOMArHUTHOH BOJIHE B BaKyyMe

505 CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpa)keHHe, IpesoMJIeHHe, nojsipusauus, audpaxnus, uarepdepenuus. CkopocTh
AIIEKTPOMArHUTHBIX BOJTH

5.2.6 [ITkaa 3eKTpOMarHUTHBIX BOJIH. [I[pUMEeHEHNEe 2IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7 [IpuHMns! paguocBs3u U TeneBuaeHus. Paguonokaiys. DIeKTpOMarHuTHOE 3arpsi3HEHUE OKPY Karoleil cpebl

508 TexHUYECKHEe YCTPOWCTBA: MY3BIKaJIbHBIE HHCTPYMEHTHI, YJIBTPAa3BYKOBas JWAarHOCTHKA B TEXHUKE W MEIUWIMHE, pajaap,
paguonpuEMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBU-neup

OIITUKA
5.3 5.3.1 [IpssMonuHEIHOE pacIpoCcTpaHEHUE CBETA B OAHOPOIHOM cpene. JIyd cBeta
5.3.2 OTtpakeHue cBeTa. 3aKOHbBI OTpakeHus cBeTa. [locTpoeHne n300paXkKeHui B INTOCKOM 3epKaJie
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7.1

7.2

5.3.3

[penomienue cBeTa. 3aKOHBI IPETIOMIICHUS CBeTa. AOCOIIFOTHBIN MOKa3aTeNb MPEIOMIICHHS

5.34 [lonHoe BHyTpeHHee oTpaxkeHue. [ [peenbHblil yroi MoJIHOro BHYTPEHHETO OTPaKEHUs
5.35 Hucnepcus ceera. CloxkHbIi coctaB 6enoro cera. Lser
536 Cobuparomue 1 paccenBaroiye JuH3bl. ToHkas mmuH3a. @OKycHOE pacCTOSHUE M ONTHYECKas cujla TOHKOH JnH3bL. [locTpoenue
n300pakeHHi B COOMPAIOIIMX U paccerBaroIuX J1H3ax. PopMysa TOHKOHM JIMH3bL. Y BeJIMYEHUE, JaBaeMO€e JIMH30M
5.3.7 [Ipenenbl NPUMEHUMOCTH T€OMETPHIECKOM ONITUKHU
538 WnTepdepenius cera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBHS HAOIIOAEHUS MAKCUMYMOB U MUHUMYMOB B MHTEp()EpPEHIIMOHHOM
KapTHHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB
539 Hudpakuus cBera. JudpakuumoHHas pem€rka. YcioBue HaONIOJEHMsS IJIaBHBIX MaKCUMyMOB IpU  IAJCHUU
MOHOXPOMATHYECKOT'O CBETa Ha TU(PPAKIUOHHYIO PEIIETKY
5.3.10 [Tonspuzanus cera
5311 TexHudeckue ycTpoHCTBa: OYKH, Jiyna, (hoToammapar, MPOSKIMOHHBIA anmapaTt, MUKPOCKOII, TEJIEeCKOI, BOJOKOHHAS ONTHKA,
JU(pPaKLUOHHAS PeIIETKa, MOJISIPOU]
5312 [Tpaktuyeckue pabotsl. i3Mepenue nmokazatens npenomieHus. MccnenoBanue cBocTB U300pakeHuit B tuH3ax. Habmonenue
JIMICTIEPCHUU CBETa
BJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
6.1 ['paHu1IbI MPUMEHUMOCTH KJIaCCUUECKOM MexaHuKHU. IlocTynaTel TeOpUM OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJIsI CKOPOCTH
CBETa B BaKyyMe, IPHHIIUI OTHOCUTEIBHOCTH DUHIITEHHA
6.2 OTHOCHUTETHPHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH U COKpAIIEHUE UTHHBI
6.3 DHeprusi ¥ UMITYIJIbC CBOOOTHON YaCTHIIBI
6.4 CBs13b MaccChl ¢ PHEPTUEH U UMITYIILCOM CBOOOIHOM YaCTHUIIbI. DHEPTHS TOKOSI CBOOOTHOM YaCTHUIIbI
KBAHTOBAS ®13UKA
BJIEMEHTBI KBAHTOBOU OIITUKU
711 ®otonbl. Popmyina [lnanka cBsi3u 3HEeprum (poToHa ¢ ero yacToToM. DHEprus U UMIYJIbC POTOHA
7.1.2 OTkpeiTre U uccnenopanue Gorordpdexra. Onpitel A.I'. Ctonerosa. 3akoHbl poTodddexra
7.1.3 VYpaBuenue DiiHmreitHa g poroaddexta. «KpacHas rpanuna» Gororddexra
7.1.4 Jasnenue ceera. OnbiTel [1.H. JIeOGeneBa
7.1.5 XHMHYECKOE JEHCTBUE CBETA
7.1.6 TexHuueckue ycTpoicTBa: (OTOANEMEHT, POTOAATUUK, COTHEUHas: OaTapesi, CBETOANO/]
CTPOEHUME ATOMA
721 Mogens atoma Tomcona. OnbiTel Pezepdopaa 1o uccienoBanuio ctpoeHus atroma. [imanerapnas Moenp atoma
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[ocrynatsl bopa. W3nydenue u mornomeHue (GpoTOHOB MpH IMepexoje aToMa ¢ OJHOTO YPOBHSI dHEPruu Ha JApyroil. Bumbl

.22 criekTpoB. CHEKTp ypOBHEH SHEPrUU aTOMa BOJAOpOAa
7.2.3 BoanoBsie cBoiicTBa yactuil. Bosubl ne bpoiinsa. KopmyckymsipHo-BoaHOBOM ayanu3M. udpakius 3JIeKTpOHOB Ha KpUCTaLIax
71.2.4 CrioHTaHHOE U BBIHY)KJIEHHOE HU3JTyuyeHHue. Y CTPONCTBO U MPUHIIMI paboThI J1a3epa
7.2.5 TexHUYeCKre yCTPOMCTBA: CIIEKTPAIbHBIN aHAIHN3 (CIIEKTPOCKOM ), JIa3ep, KBAHTOBBI KOMITHIOTED
7.2.6 [TpakTuueckue padotsl. HabironeHue IMHEHYaToro crekTpa
ATOMHOE A1PO
7.3.1 MeToapl HAOIIOICHHS U PETHCTPALIMU 3JIEMEHTaPHBIX YACTHUIL
732 OTtkpeiTHe paanoakTuBHOCTU. OmbiThl Pesepdopaa mo ompeneneHuto coctaBa paguoaKTHBHOTO m3iydeHus. CBoWcTBa aibda-,
Oera-, raMMa-u3iyueHus. BiusiHue paJioakTUBHOCTHU Ha )KUBBIE OPTraHU3MBbI
733 OtkpeiTHe TpoTOHA U HeWTpoHa. Hyknonnas moxaens siapa IeiizenOepra — MBanenko. 3apsa siapa. MaccoBoe uducio sapa.
H3oTonbl
7.34 Anbda-pacnaa. DIeKTPOHHBINA U MMO3UTPOHHBIH OeTa-pacnan. ['amMmma-uzinydenne. 3aKoH paJlOaKTUBHOTO pacIaaa
73 7.3.5 DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT macchl siapa
7.3.6 Snepuble peakuuu. JleneHne u CUHTE3 sSAep
737 f{z[epHLEﬁ peaktop. Tepmosimepubiii cuHTe3. [IpoGneMbl M MEPCHEKTUBBI SAEPHON SHEPreTHKU. DKOJIOTMUECKHUE AaCIEKThI
AJIEPHOM SHEPIETUKU
7.3.8 OnemeHTapHbIe YacTUlbl. OTKpbITHE TO3UTPOHA. DyH/IaMEHTAIbHbBIE B3aUMOIEHCTBUS
7.3.9 TexHu4eckue ycTpoicTBa: J03uMeTp, kKamepa BuinbcoHa, siiepHbIil peakTop, aToMHasi 6om0a
7.3.10 [IpakTuueckue padbotsl. MccienoBanue TpeKoB YacTHI] (110 TOTOBBIM GoTorpadusim)
DJIEMEHTHI ACTPOOU3UKU
8.1 Bun 38é3nH0r0 HeOa. Co3Be3nus, sipKue 3BE3/Ibl, MJIAHEThI, UX BUAUMOE JBH)KEHUE
8.2 Conneunas cucreMa. [lmaneTsl 3eMHOI rpynmbl. [lnaHeThI-TUTaHTHI M MX CHYTHUKH, KaplIMKOBBIE IJIaHETHl. Mamble Tena
ConHeyHoM cucTemsl
8.3 Comnnrie, potochepa u armocdepa. CorHeUHASI AKTHBHOCTh
8 8.4 Vcrounuk sHeprun ConHIa U 3BE3]1
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKU: Macca, CBETUMOCTb, pPaJInyc, TEMIIepaTypa, UX B3aUMOCBs3b. J(narpaMma «CrieKTpanbHbIN
8.5 KJIAacC — CBETMMOCTBbY». 3BE3/bI IVIaBHOM IOCIENOBAaTEIbHOCTU. 3aBUCHUMOCTb «Macca — CBETMMOCTb» JJIs 3BE3] IJIaBHOU
MIOCJIEI0BATEIbHOCTH
8.6 Buytpennee crpoenue 38€31. COBpeMEHHbIE PEACTABIEHNS O IPOUCXOKACHUH U 3BoJoIMK ComHIa U 3BE371. DTarlbl X)KU3HHU 3BE3]
8.7 Muneunsiii [Iyte — Hama [Manaktuka. CnupanbHas cTpykTypa 'anakTuku, pacnpeneneHue 3B€31, raza U nouid. [lonoxenue n
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neuxenne Comaina B ["anakruke. [Inockas u chepuueckas moacucreMsl ['anakTuku

8.8 Tunel ranakTuk. Paguoranaktuku u kBasapbl. YEpHbIE ObIPHI B SAPAX TATAKTUK

8.9 Bcenennas. Pacimpenue Beenennoit. 3akon Xa06mna. Pazoeranue ranaktuk. Bo3pact u paanyc Beenennoi, Teopust boibimoro
' B3phIBa. Mogens «ropsiueit Beenennoi». PenukToBoe usiydeHue

8.10 Macmrabnas ctpykrypa Beenennoii. Meraranaktuka. Hepeménusie mpo06ieMbl acTpOHOMUHN
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1.Vuebnuk I'.4. Msakumes, b.b. byxosues, H.H. Corcknii «®usuka 10 kmacc: yueOHUK At 0011eo0pa30BaTeIbHBIX yUpeKIeHU: 0a30BbId 1
npoduiabHbIA ypoBHE»,M.: «IIpocBemenuey, 2010.

2. Yuebnuk I'.S1. Msxumes, b.b. Byxosues, B.M. Yapyrun «®u3uka 11 kmacc: yueOHUK 1 00111€00pa30BaTEIbHBIX YUPEKICHUN: 0a30BbIA U
npoduiabHbIA ypoBHE»,M.: «IIpocBemenuey, 2023.

3.PeivkeBuu A.I1. Coopuuk 3anau no ¢pusuke ams 8-10 kiaccoB cpeaneit mkonbl. — 12-e u3a.- M.: «IIpocsemienney, 2021

4 KupwsiaoB A.I1., Kopmrynos C.M. Tepmonunamuka u MosiekyisipHas ¢pusuka. K. [ yuammuxcs - M.: «I[Ipocsemenue», 2021

5.M.U. bniynos Beceast o ¢pusuke. — M.: [Ipocsemienue, 2021

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

1.Kontponbubie padotsl no ¢usuke: 10-11 kin.: Ku. {ns yuurens / A.E.Mapon, E.A.Mapon.- 2-e uza.- M.: «IIpocsemenuey, 2004
2.JIeMOHCTpaIIMOHHBINA YKCIIEPUMEHT 110 pu3uke B cpenHeit mkoie. Y. 1. Mexannka, MOeKysipHas (pu3uka, OCHOBBI AJIeKTpoauHaMuk. [1ox pen.
A.A. Tlokposckoro. U3x 3-e.- M.: «lIpocBemienue», 1978

3.OBenunk D.E. u np. Metoauka npenoaaBanus GU3NKU B cpeanHeid mkoie: Mexanuka: [Tocodue mist yaurens. 2-e u3a.- M.: «[IpocsemnieHuey,
1986

4 KupbsinoB A.I1., Kopmynos C.M. Tepmoannamuka u MosekyisipHas ¢usuka. - M.: «lIpocsemenue», 1977

5.I'mazynoB A.T., Hypmunckuit 1.1., [Tunckuit A.A. Metoauka npenojaBanus (pU3NKH B CpeJHEN mIKose: DIeKTPOoANHAMHIKA HECTAMOHAPHBIX
sieHuil. KBanrosas ¢usuka.: [locodue mist yantens. 2-e uza.- M.: «I[Ipocsemenney, 1989

6.0usuka. 9-11 kacchl: MpoeKTHas JesTeIbHOCTh yuamuxcs/ aBT.-cocT. H.A. JIpimapeBa. - Bonrorpazn: Yuurens, 2008

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1.®u3uka B mkose. DIEKTPOHHBIC YPOKU U TECThI. DIEKTpUIecKuil ToK. [lomydenne u nepegava 3JeKTPOIHEPTHH.

2.Ypoxu ¢usuku Kupunna u Medoaus . 10,11 kmace

3.Ypoku Gu3NKH ¢ MpUMeHeHHEM HH(POPMAITMOHHBIX TeXHONIOTHH. 7-11 Kimaccel. MyabTUMEANITHOE TPUIIOKEHHE K YPOKaM.
4.http: //class-fizika.narod.ru./prog.htm
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