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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢gu3srke 6a30BOT0 ypOBHS Ha YPOBHE CpPeIHEr0 o0Iero oopazoBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUU W TpeOOBaHUU K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarensHO mporpammebl, mnpeactaBieHHbx B PI'OC COO, a Takxke ¢ yd4éToMm
dbenepanpHOl pabodeil mporpaMMbl BOCIUTAHUS W KOHIEMIIMU TPETolaBaHus y4eOHOTo
npeamera «®Puszuka» B 00pa3oBaTeNIbHBIX oOpraHu3ainusx Poccuiickoit dexnepariuu,
peanu3yIIMX OCHOBHBIE 00pa30BaTeIbHbIE MPOrPaMMBI.

Coneprkanue mporpaMMbl 1o (U3HMKE HAIMpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHbl MHupa oOydarommxcsa 10—11 kmaccoB mpu oO0yueHUM HX (PU3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/IESITeIbHOCTHOrO noaxoaa. [Iporpamma no dusuke
cootBeTcTBYeT TpeboBanusiM @I'OC COO k miiaHUpyeMbIM JTUYHOCTHBIM, PEIMETHBIM U
METaNpeMETHBIM ~pe3yibTaTaM OOyYeHHs, a TaKXe YYUThIBA€T HEO0OXOJAUMOCTb
peanu3aliuu  MEXIPEIMETHBIX CBsI3ed (PU3UKKM C €CTeCTBEHHO-HAYYHBIMU YUE€OHBIMU
npeaMeramMu. B Hell ompenensioTcss OCHOBHBIC 1€ HW3ydeHHs (U3UKA Ha ypPOBHE
cpenHero oOmiero o0pa3oBaHMs, IUIAHHUPYEMBbIE pPE3yJbTaThl OCBOCHHS Kypca (U3HKU:
JUYHOCTHBIE, METANPEIMETHBIE, MPEeMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBIC PE3yJbTaThl OCBOCHHS Kypca (u3MKU Ha 0a30BOM ypOBHE, B TOM

YHUCJIE MPEMETHBIE PE3YJIbTaThI 110 TOJaM OOyUCHHS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mo rojaMm o0ydeHwusl.

du3nka Kak Hayka O Haubojee oOUMX 3aKOHaX MPUPObI, BHICTyMasi B KaueCTBE
y4eOHOro MpeaMeTra B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUU 00
okpyxatoieM mupe. [lIkonpHbIN Kype GUBUKH — CUCTEMOOOPa3YIOIIH JJIsl €CTECTBEHHO-
HAyYHBIX YYEOHBIX TMPEAMETOB, IMOCKOIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE
IPOLIECCOB M SBJICHHWM, W3y4aeMbIX XHUMHEH, Ouonoruen, ¢uznueckoin reorpadueil u
actpoHomuel. Mcrosnb3oBaHue U aKTUBHOE MpUMEHEeHUE (HU3UUECKUX 3HAHUN ONpeensier
XapakTep W pa3BUTUE Pa3HOOOpPA3HBIX TEXHOJOTHM B cdepe SHEPreTHKH, TPAHCIOPTa,
OCBOEHHUS KOCMOCA, MOJy4YeHUsI HOBBIX MaTEPUAIOB C 33JJaHHBIMU CBOMCTBAMH U JIPYTHUX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIAJ B (POPMHUPOBAHUE ECTECTBEHHO-HAYUYHOM
KapTUHBI MHpa OO0yd4arolmuxcs, B (OpMUpOBaHUE YMEHUW MPUMEHSITh HAyYHBIA METO]
MO3HAHUS MIPHU BHITIOTHEHUU UMU YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca ¢usuku 1j1si YpOBHSI CPETHETO OOIIET0 00pa30oBaHUs MOJIOKEH PSJT
UJel, KOTOPbhIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHS.

Hoess yenocmumocmu. B COOTBETCTBUM C HEW Kypc SBJSIETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual M3 BCEX pas3lesioB (U3UKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEH marepuan Kypca PU3NKUA O00bEAMHEH
BOKpYT (pusnueckux teopuit. Begymum B Kypce siBisieTcs: GopMupoBaHUe TPeICTaBICHUN
O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEMIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE  peanmuzands mOpeanojaraeT — UCIOIb30BaHUE
TYMaHUTApHOTO MOTEHIIHANa (PU3NYECKON HAYKH, OCMBICICHHE CBSI3M Pa3BUTHUS (PUBUKU C



pa3BuTHEeM O0IIecTBa, a Takke C MHPOBO33PEHUECKHMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOIEMaAMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc pusuku mnpenmnonaraeT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHHYECKHX U TEXHOJIOTUYECKUX MPUIOKEHUH H3yUYEeHHBIX TCOPHH H
3aKOHOB.

Hoesn sxonocusayuu peannsyercs MOoCpeACTBOM BBEJCHHS 3JIEMEHTOB COJEpKaHUS,
HOCBSIIIEHHBIX HKOJIOTMYECKUM IpPOOJIEMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH U TEXHOJOTWH, a Takke OOCYXACHHUS MpoOJieM pPalMOHAIBHOTO
MPUPOIOTIONB30BAHUS U IKOJIOTHIECKON OE30MacCHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha YpPOBHE CpEIHEro ooOIero
oOpa3oBaHMsl SBJIAIOTCS (u3nueckue Teopun ((POpMUPOBAHHME NPEJICTABICHUNA O
CTPYKType TOCTPOEHUS (PU3UYECKOW TEOpUH, pPOIM (PyHAAMEHTAIbHBIX 3aKOHOB U
INPUHLHUIIOB B COBPEMEHHBIX IPEACTABICHUSIX O NPUPOJE, TPaHULAX HNPUMEHUMOCTH
TEOPUH, JIJIsl OMUCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTeMHO- e TENHPHOCTHBIN MOIX0/] B Kypce (DM3UKHU peaTnu3yeTcsl MPEkKIe BCETO 3a
CU€T OpraHM3alMM SKCIEPUMEHTAIBHON JesATeNIbHOCTH oOydaromuxcs. [ns 6azoBoro
YPOBHS Kypca (PU3UKH — 3TO MCIHOJIb30BAaHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIaDOPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe Mo (pU3UKe 00bEAUHEHBI
B OOILIUI CIIMCOK YYEHUYECKUX MPAKTUYECKUX paboT. BrineneHne B ykazaHHOM IEpeyHe
7ab0paTopHbIX paboT, MNPOBOAMMBIX JJIi KOHTPOJS W OLCHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30oBaTENbHOIO Ipoliecca MCXO0Js M3 OCOOEHHOCTEH IJIaHUPOBAHUS U
ocHamleHusi kabuHera ¢usuku. [Ipum 3TOM obGecreunBaeTCsi OBIAZCHHE OOYUYAIOITUMUCS
YMEHHUSIMH MTPOBOANTH KOCBEHHBIE U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEHN (PU3MUECKIX
BEJIMYMH U TIOCTAaHOBKY OMBITOB IO MPOBEPKE MPETI0KEHHBIX TUIIOTE3.

Bonbmioe BHUMaHue ynensieTcsl penieHHI0 pacuéTHBIX W KaueCTBEHHBIX 3amad. [Ipu
ATOM I pacu€THBIX 3a7a4 IPUOPUTETOM SBIISIOTCS 3a/1a4M C IBHO 33JJaHHOU (hHU3HUECKON
MO/JIENIbI0, IO3BOJISIOIINE MPUMEHATh HM3YUYEHHBbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3
OJTHOTO pa3zjiena Kypca, TaK W HWHTETPUPYS 3HAHHWS U3 pasHbIX pasznenoB. Jlms
KaueCTBEHHBIX 3aJla4 MPUOPUTETOM SBISIOTCSA 3aJaHUA HAa OOBSICHEHHE MPOTEKAHUS
¢u3nuecknx SBIEHUW U TIPOIIECCOB B OKpPYXAIOMIEH JKU3HHU, TPeOyroIme BbIOOpa
(¢u3nyeckoil MOAEIH JIsl CUTyalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu PI'OC COO k MaTepualbHO-TEXHUYECKOMY
oOecrieyeHuto yueOHOro mnpouecca 6a30Bblii ypOBEHb Kypca (PU3HKM Ha YPOBHE CPEIHETO
o01rero 06pa3oBaHus JOHKEH U3ydaThCsl B YCIOBUSAX MPEIMETHOTO KabuHeTa (PU3UKH Win
B YCJIOBUSIX MHTEIPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B
kaOuHeTe (GU3MKK JODKHO ObITh HeoOxoaumoe JsabopatopHoe 00OpyJoBaHUE s
BBINOJIHEHNS YKa3aHHBIX B MPOTrpaMMeE MO (PU3UKE YUEHUUYECKUX MPAKTHUECKUX PAdOT U
JEMOHCTPAIIMOHHOE 000pyAOBaHNE.

JlemoHCcTpanoHHOE 00opyAoBaHue (OPMHUPYETCS B COOTBETCTBUH C MPUHIIUIIOM
MUHUMAJIbHOM JIOCTATOYHOCTH W OOECHEeYMBAaET IOCTAHOBKY TMEPEYUCICHHBIX B
nporpamme 1o (pU3MKe KIFYEBbIX JIEMOHCTPALMM ISl UCCIIEI0BaHUS N3y4YaeMbIX SIBJICHUI



U TPOLECCOB, SMIUPUUECKUX M (PYHIAMEHTAIbHBIX 3aKOHOB, HMX TEXHHUYECKUX
IIPUMEHEHHM.

JlabopaTtopHoe 000py0BaHUE AJI YYEHUUECKUX MPAKTUYECKUX padoT hopMupyercs
B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIEYMBAETCA B pacyéTe OJHOTO KOMILUIEKTAa Ha
AByX oOyuaronuxcs. Temarnueckue KOMIUIEKTHI JIa0OpaTOPHOTO 000PYAOBaHUS JOIKHBI
OBITh MOCTPOEHBI HA KOMILJIEKCHOM HCIOJIb30BaHUU aHAJIOTOBBIX U HU(POBBIX MPHOOPOB,
a TaK)Ke KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJE LIU(PPOBBIX J1aOOpaTOpHil.

OCHOBHBIMU LEJIIMU U3y4€HUsI PU3UKHU B 00LIEM 00pa30BaHUHU SABJISIFOTCS:

dbopMupoBaHUE UHTEpPECA U CTPEMJICHHS] OOyYarOlUXCAd K HAYYHOMY H3YUYEHUIO
IPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUN O HAy4YHOM METOJIe MO3HaHUus U (OPMHUPOBAHUE
MCCIIEIOBATEIbCKOTO0 OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOIO MHPOBO33PEHMSI KaK pe3yJbTaTa H3Y4YeHUSI OCHOB
CTPOCHUSI MaTepuu U PyHAaAMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHupOBaHUEe yMEHUN OOBSCHATH SIBICHHUS C WCIIONB30BAaHUEM (DU3NIECKUX
3HAHUW U HAYYHBIX JI0Ka3aTEbCTB;

dbopMHpOBaHUE TPEACTABICHUA O pOdM (PU3UKU [ PA3BUTUS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHue 3TuX 1eseil obecrneunBaeTcs pemeHneM CISTYIONX 3a1a9 B IPoIecce
U3y4YeHHUs Kypca GU3UKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHMs:

npuoOpeTeHre CHUCTeMbl 3HaHUN 00 O00mMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHsSX,  BKJIHOYAs  MEXaHUKY,  MOJEKYJApHYI0  (UBHUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U DJIEMEHTHI aCTPOPU3HKHY;
dbopMHupoOBaHUEe YMEHUW TMPUMEHSATH TEOPETHUECKHE 3HAHUSA JJIsi OOBICHECHHUS
bu3MYECKUX SABJICHUN B MPUPOAEC W IJis MPUHATHUS NPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KM3HH;

OCBOEHHE CIOCOOOB pelICHUsl Pa3jIuvHbIX 337a4 C SBHO 3aJaHHON (pu3nyeckomn
MOJIEJIbIO, 3a/a4, MOJAPa3yMEBAIOUIUX CAMOCTOSITENBHOE cO3/laHue (pu3zndyeckoi
MOJIENH, AIEKBATHOM YCIIOBHSM 33/1a4U;

noHNMaHue GU3NUYECKUX OCHOB M MPUHITUIIOB JACUCTBUS TEXHUYECKHX yCTPONCTB
Y TEXHOJIOTMYECKUX IIPOLECCOB, UX BIIMSHUS HA OKPYKAIOLIYIO CPENY;

OBJAJEHUE METOJAaMU CaMOCTOSTENIbHOIO IUIAHWUPOBAHUS M  NPOBEACHUSA
bU3MYECKNX OKCIEPUMEHTOB, aHallu3a MW MHTEpHpeTanud uHpopMaIuu,
ONPEAEIICHHS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCIIOBUM U1 Pa3BUTHUS YMEHUM MPOEKTHO-UCCIENOBATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha n3ydenue dusuku (6a30BbIi YPOBEHb) Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHuUs
otBoautTcs 134 gaca: B 10 kimacce — 68 gacoB (2 gaca B Heaenro), B 11 kmacce — 66 gacoB
(2 yaca B HezeMO).

[Ipennaraemsiii B mporpamme mo Qu3uke nepedeHn J1a0OpaTOPHBIX U MPAKTUYECKUX
paboT SABISETCS PEKOMEHIOBAHHBIM, YUHTENh JEJAeT BHIOOpP MPOBEIEHUS 1a00paTOPHBIX
paboT 1 OMBITOB C YUYETOM HHAUBUAYATHHBIX OCOOCHHOCTEH 00yJarOIIMXCA.



COILEPKXAHUE OBYUYEHUA
10 KUIACC
Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®u3uka — HayKa o npupoze. Hayunsle MeToabl MO3HaHUA OKpYyKaromero Mupa. Poib
HKCIIEPUMEHTA U TEOPHUH B IIPOLIECCE TTO3HAHUS IPUPOABI. DKCIIEPUMEHT B (pU3HKE.

MopenupoBanue (GU3MYECKUX SIBJICHUMH UM TpoleccoB. HayuHble T'HIOTE3BI.
duznueckue 3aKOHBI U Teopur. [ paHuIlbl TPUMEHUMOCTH PU3NYECKUX 3aKOHOB. [IpuHIUI
COOTBETCTBHSI.

Ponb u mecto ¢pusuku B (OpMHUPOBAHUU COBPEMEHHOW HAYYHOW KAapTHUHBI MUpa, B
IIPAKTUYECKOM JAEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBblie ¥ IU(PPOBBIE U3MEPUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHUue. OTHOCUTENBHOCTh MEXAHUYECKOro ABMXkeHusd. Cucrema
oTcuéra. Tpaekropusi.

[lepemenienue, CKOpoCTh (CpeHsiss CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOpPEHHUE
MaTepUAIBHOW TOYKHM, HX IMPOEKIMM HA OCH CUCTeMbl KoopauHaTr. CioxeHune
IIEPEMEILIEHUH U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TpsIMOJMHEWHOE nBkKeHue. [ 'paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHMs, IIyTU U MEPEMELICHUS MaTepUalbHOU
TOYKU OT BPEMEHH.

CBoOoiHOE TazieHre. Y CKOpeHUE CBOOOIHOTO MaACHUS.

KpuBonmnennoe nswxeHue. [[BHKEHHME MATEPHAIBHOW TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 10 MOJIYJII0 CKOPOCTBIO. YTJ0Basi CKOPOCTb, JINHEHHAS CKOpPOCTh. llepruon u
yacTtoTta oOpanieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckre ycCTpOMCTBA M NPAKTHYECKOE INPHUMEHEHUE: CIHUIOMETP, IBUKEHUE
CHapsI0B, LICTIHBIE U PEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mopgenb CcuUCTEMBl OTCUETA, WIUIIOCTPALMS KHUHEMATUYECKUX XapaKTEPHUCTHUK
JIBUYKEHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnrogenue nBuKeHUs Tena, OpOLIEHHOIO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJACHHUS.

HanpaBnenue CkopoCcTu Ipu ABUKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomeol

N3ydyeHnne HEpaBHOMEPHOIO [BHXKEHHA C LENbI0 ONPENEICHUsT MIHOBEHHOU
CKOPOCTH.



UccnenoBanre COOTHOWIEHUS MEXAY MyTAMH, [POMJECHHBIMU TEJIOM  3a
MOCJIEJIOBATENILHBIE PABHBIE MPOMEXKYTKH BPEMEHU NMPU PABHOYCKOPEHHOM JIBUKEHHUM C
HAYJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3ydeHnne nBUKEHUs IApUKA B BSI3KOU KUIKOCTH.

N3yuenune aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun orHocurensHOCcTH ['anmunes. Ilepswiii 3akoH HproTona. MHepumnanbHbIe
CUCTEMBI OTCYETA.

Macca tema. Cuna. Ilpunnun cynepno3unuu cwi. Btopoi 3akoH Hberotona mist
MaTepuaabHOU TOUKH. Tperuit 3akoH HeroTOHA 1151 MaTEpUATBLHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuina tspkectu. IlepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl Tpenus (1Mokosi, CKoJbxkeHus, kaueHus). Cuia tpenusi. Cyxoe TpeHue.
Cuna TpeHHsI CKOJNIBKCHHS W cuja TpeHus mokos. Koaddumment tpenus. Cuia
COIIPOTHUBIICHUS NIPH IBMKCHUU TeJIa B )KUIKOCTH WJIU Tas3e.

[TocTynarenbHOE M BpallaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpaiieHus. [lnedo cumnbl. YcimoBusi paBHOBECUS
TBEPAOTO TEa.

TexHUuecKkne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOAIIUITHUKH, JIBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne UHEPLIUH.

CpaBHeHME Macc B3aUMOAECHCTBYIOIINX TEII.

Bropoi 3axkon HeroToHa.

N3mepenue cuil.

CroxeHune CHlL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehOpMalliH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIONIUX B TMPYXKUHE U
PE3UHOBOM 00pasiie, OT ux aedopMariuu.

HccnenoBanne ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUSI.

Tema 3. 3axkonvt coxpanenusn é mexanuke

Nmnynbc MarepuanbHOW TOUYKM (Te€na), CUCTEMbl MaTepHaldbHBIX Touek. MMmylbce
CHJIBI M W3MEHCHHE UMITyJIbca Tejla. 3aKOH COXPAaHEHHs WMITyJibca. PeakTuBHOE
JBUKEHHUE.

PabGora cuibl. MOIIIHOCTE CHJIBL.

Kunernueckass »oHeprusi marepuainbHOl Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.



[lotenmmanbHast sHeprusa. [loTeHuuanpHas SHEpPrus ynpyro naedopMUpOBaHHOU
npyxusbl. [loTeHIManbpHas SHEpPrus Tejaa BOJIM3U MOBEPXHOCTU 3EMITH.

[ToTeHMabHBIE U HEMOTEHIIMAbHBIE CUJIbI. CBSI3b paOOThl HEMOTEHIIUATBLHBIX CHII C
M3MEHEHHEM MEXAHUYECKOW PHEPTUM CHUCTEMbI Tel. 3aKOH COXPAHECHUS MEXaHUYECKOU
SHEPIUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONED,
NPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE OBHKECHUE.

[lepexoa NOTeHIMATLHON YHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabonivl

N3ydenne abCONIOTHO HEYNPYroro yAapa ¢ MOMOUIBIO JBYX OJAMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXaHWYECKOM PHEpruu Telia Ha
IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paszpnes 3. MousiekyasipHas pu3uka 1 TEPMOAUHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUUYECKOM TEOPUM M UX ONBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. uddysus. Xapaktep ABWKEHUS U
B3aUMOJEHCTBHS YaCTHI] BEHIECTBA. MOAENN CTPOEHUS Ta30B, KUAKOCTEU U TBEPABIX TEN
1 OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX Mojesieid. Macca u pa3Mepbl MOJIEKYI.
KonuuectBo BemectBa. [locTostHHas ABoranapo.

TertoBoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana remneparyp Llenbcust.

Mopens wuaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUHU HACATBHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeJaHed KUHETUYECKOU
SHEPrUH TEIUIOBOrO ABMXKEHWs uactull raza. [llkana temmneparyp KenbBuHa. ['a3zoBbie
3aKoHbl. YpaBHeHne MenaeneeBa—Knaneiipona. 3akoH JlanpToHa. WM3omponecchl B
UJCAIbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduyeckoe mpencraBiieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MPaKTUUYECKOE MPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKAa3bIBAIOIIUE AUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCIUHCHUN.

OnpiThl 10 U PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita llTepHa.

OnbIThI, T0Ka3bIBAIOIIUE CYIIECTBOBAHUE MEXKMOJIEKYISIPHOTO B3aUMO/ICHCTBUSI.

Mogenb, HILUTFOCTPUPYIOIIas IPUPOy AABICHUS ra3a Ha CTEHKH COCY/a.

OnbITHI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UICATTBHOTO ra3a, U30MPOIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopmsie pabomol



Omnpenenenne mMacchl Bo3Jyxa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHU 00BhEMa
KOMHATBI, TAaBJICHUS U TEMIIepaTyphl BO3yXa B HEMl.

HccnenoBanne 3aBUCMMOCTH MEKTy ITapaMETPaMH COCTOSIHUS Pa3pEKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepMoauHaMuueckasi cucteMa. BHYTpeHHssI SHEPTUsI TEPMOJAMHAMUYECKON CUCTEMBI
u crnocobsl e€ uzMenenus. KomudecTBo Ternorsl M pabora. BHyTpeHHsisi 3Heprus
OJIHOATOMHOT'O HMJIEAJIbHOTO ra3a. Bupl Temionepenayu: TEMIONPOBOIHOCTb, KOHBEKIIUS,
U3JIlydeHue. YAenbHas TEIJIOEMKOCTh  BemlecTBAa. KOJIMYECTBO  TEIJIOTHI  IIPHU
TeIIonepeaaye.

[Tonsitue 06 agmabataom mpomecce. [lepBriii 3akoH TepmoanHamuku. [Ipumenenue
NIEPBOr0 3aKOHA TEPMOJIMHAMUKH K U3oIMpoiieccam. ['paduueckast uaTepnperanus padoThl
rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh PO1IECCOB B IPUPOJIE.

TemnoBeie Mammubl. [IpuHIUnBEl AeicTBUS TemoBbIX MamuH. [IpeoOpazoBanus
SHEPTUU B TEIUIOBBIX MamnHax. KoagduiueHT mone3Horo AeHCTBUS TEIJIOBOM MaIlUHBI.
Hukn KapHo m ero xodp¢GuUUMEHT MOJIE3HOTO JEWCTBHS. DKOJOTHYECKHUE MPOOIIEMbI
TEIJIOOHEPTETUKMU.

TexHHUecKne yCTpOWCTBA M NMPAKTUYECKOE NMPUMEHEHUE: JIBUTaTElb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEW YHEPTUU Tejia IPU COBEPIICHUH PAaOOTHI: BBUIET MPOOKU U3
OYyTBUIKH 1O IEUCTBUEM CKAaTOT0 BO3/lyXa, HarpeBaHue ¢upa B JaTyHHOU TpyOKe MyTEM
TpeHust (BUACOIEMOHCTPALIHS).

N3MeHeHne BHyTpeHHEN SHEPTruu (TeMIiepaTyphbl) Teaa IpH TeIionepeiaye.

OnwIT M0 aAabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3IYIITHBIM OTHHUBOM).

Mopenu mnapoBod TypOWHBI, JIBUTATENs] BHYTPEHHErO CrOpaHUs, PEaKTUBHOIO
JIBUTATEJIS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomeol

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeugecmea. Dazosvie nepexoont

[TapooOpa3oBanue u KoHjeHcanusa. Mcnapenue wu kumenue. AOCOMOTHAs U
OTHOCHUTENIbHASL  BJIAXKHOCTh BO3ayxa. HacelmeHHbli mnap. YjaenbHas  TeEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT JaBICHUS.

TBépnoe Tteno. Kpucramnumueckue u amopgHble Tena. AHU30TPONUS CBOMCTB
kpuctaiuioB. Kuakue kpuctamibl. CoBpeMeHHble MaTtepuanbl. [liaBineHue wu
KpUCTaIM3aius. Y aenbHas Teriora miasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OajaHca.

TexHuyeckue yCcTpoiiCTBa U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KQIOPUMETP, TEXHOJOIMH TMOJYy4YeHUsI COBPEMEHHBIX MAaTepUaIoB, B TOM 4YHUCIE
HAaHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBILICHHBIX TAPOB.



Kunenue npu noHU>KEHHOM J1aBJIEHUMU.

CniocoObl U3MEPEHUS BJIAYKHOCTH.

HaOnronenue HarpeBaHusl U MIIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JleMOoHCTpanust KpUCTaJIoB.

Yuenuueckuui sxkcnepumenm, nabopamopnvie pabomuol

N3MepeHrne OTHOCUTENBbHOM BIIaXKHOCTH BO3AYXa.

Paznen 4. DiaekTpoauHAMMKA

Tema 1. Inekmpocmamuxa

DIIeKTpU3alus TeJl. DJEKTPUUYECKUU 3apsan. J[Ba BUIA JIIEKTPUUECKHX 3aAPSIOB.
[IpoBOAHUKM, NUAIEKTPUKA WU TMOJYHIPOBOJHHUKUA. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO
3apsia.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbld 3IEKTPUYECKUH  3apsil.
Dnektpuueckoe mnosie. Hanpsok€HHOCTh 3iiekTpruueckoro nodid. [IpuHuun cynepno3uiuu
AJIEKTPUYECKUX NoJieH. JIMHNY HANPSXKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

Pabora cun anekrpocrarnueckoro moisg. IloreHnman. Pa3HOCTh MOTEHITMAIOB.
[IpoBOOHUKM ©  JOUAJEKTPUKKM B  DIIEKTPOCTATHYECKOM Tone. [Iudnekrpuueckas
MPOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DHEKTPOEMKOCTh IJIOCKOTO  KOHJAEHCATOpA.
DHEPrus 3apsSKEHHOTO KOHAEHCATOPA.

TexHnueckne  yCTPOMCTBA M MPAKTUYECKOE  IMPUMEHEHUE:  JIIEKTPOCKOI,
AIEKTPOMETP, DIIEKTPOCTATUUECKAS 3allUTa, 3a3€MJICHUE DIIEKTPONPUOOPOB, KOHIEHCATOD,
KOIIMPOBAJIbHBIN almapar, CTPyHHbIN ITPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUS DIEKTPOMETPA.

B3aumopericTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTAaTUYECKAs 3aIUTa.

JIMAIIEKTPUKH B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOrO0 KOHAEHCAaTOpa OT IUIOIAAHM IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabonul

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku 6 paznuunsix cpeoax

DJIEKTPUYECKUA TOK. YCJIOBHUSl CYHIECTBOBAHUS 3JIEKTPUYECKOTO TOKA. VICTOUHMKH
toka. Cuita Toka. [IoCTOSIHHBIN TOK.

Hanpsoxkenune. 3akon OMa 1 y9acTka Lenu.

ONEKTPUYECKOE  CONPOTHUBJIEHUE.  YJIENTbHOE  CONPOTUBICHHUE  BELIECTBA.
[TocnenoBaTenpHOE, NApaNIEIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOHUKOB.

Pabora snextpudeckoro Toka. 3akoH Jlxoyns—JIena. MoOIHOCTh AJIEKTPUUYECKOTO
TOKa.



DJIEKTPOJBIXKYILAs CUJIA U BHYTPEHHEE CONPOTUBICHUE HCTOYHUKA TOKA. 3aKOH
OmMa 117151 TIOJTHOM (3aMKHYTOM ) AieKTpuueckoit renu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAST TPOBOAUMOCTH TBEPJBIX METAIIOB. 3aBUCUMOCTH COMPOTUBIICHUS
METAJIJIOB OT TemiepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs M MPUMECHAs MPOBOAMMOCTb MOJIYIMPOBOJHUKOB.
CoiictBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUN TOK B PACTBOPAX M PacIuIaBax 3JIEKTPOIUTOB. DIIEKTPOJIUTHYECKAS
JTUCCOLIMALINS. DIICKTPOIIU3.

DNeKTpUUeCKU TOK B Ta3zaX. CamMOCTOSTENbHBI M HECAMOCTOSATENIBHBIN pa3psil.
Mounus. [na3ma.

TexHuyeckre yCTpOMCTBA M NMPAKTHUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UCTOYHUKHU TOKA, DJIEKTPOHArpeBaTesIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIIHHBIC
MPUOOPBI, TEPMOMETP CONIPOTUBIICHHUS, BAKYYMHBIN AUOI, TEPMHUCTOPHI U (DOTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN IHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh CONPOTUBJICHUS HWJIMHAPUYECKUX MTPOBOJAHUKOB OT JIJIMHBI, TJIOMIAAN
MONEPEUYHOr0 CEUYCHUSI U MaTepuraa.

CwmenianHOE COeIMHEHNE MPOBOJHUKOB.

[Ipssmoe  u3MepeHue  JJIEKTPOABWXKYIIEH  cwibl.  KOpoTkoe — 3ambIkaHue
raJbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBHCUMOCTb CONTPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psil v MPOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJAMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabonul

N3yyeHne cMemanHoro COeIMHEHNS PESUCTOPOB.

N3mepenue 3EKTpOABUKYIIEM CUIbI HCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue ammekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca pusnuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C yUETOM
COJIEPKATENIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMu MaTeMaTUKH, OMOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meoswcnpeomemuvie nousamus, CBSI3aHHBIE C U3yYEHUEM METOJIOB HAYYHOI'O MO3HAHMS:
SBJICHUE, HAy4YHbIH (DakT, runores3a, pusndeckas BeIUUMHA, 3aKOH, TEOpHs, HAOII0IeHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pellleHUe CUCTEMBbl ypaBHEHWH, JMHeWHas (yHKIus, mapadoa,
runepOosa, ux rpadukd U CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIIMHU: CHHYC, KOCHUHYC,
TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPbI U UX
MPOEKIMHA HA OCU KOOPJIUHAT, CII0KEHNE BEKTOPOB.



buonocua: wmexaHuyeckoe [BIKEHHE B >KMBOW mpupone, nuddysus, ocmoc,
TEIJI00OOMEH KUBBIX OpPraHM3MOB (BUIbI TEIUIONEPEaaun, TEIIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SABJICHUS B )KUBOU MIPUPOJIE.

Xumus: JTHCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEW U Ta30B,
ANEKTPUYECKUE CBOKMCTBA METAJIIOB, SJIEKTPOJIUTUYECKAS JUCCOLMUALINS, TAJIbBAHUKA.

l'eoepagus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHWE [BWKEHUHM C HCIOJb30BAHUEM MEXAaHU3MOB, YUET
TPEHUSI B TEXHUKE, NOAIIMITHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHCHUA HMIYJbCa B
TEXHUKE (pakeTa, BOJOMET W JpYyrue), ABUrarelb BHYTPEHHETO CropaHus, MHapoBas
TypOuHa, OBITOBOW XOJOIUIBHUK, KOHAUIIMOHED, TEXHOJIOTHH TMOJYYSHHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YHUCJIE HAHOMATE€pUaJOB, U HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAsS
3alluTa, 3a3E€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN [PUHTED,
AIEKTPOHATPEBATEIBHBIC TPHUOOPHI, AIEKTPOOCBETUTEIHHBIC PUOOPHI, TATHhBAHUKA.

11 KJIIACC
Pa3znen 4. DieKTpoAuHAMMKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[TocTossHHBIE MarHUTBL. B3auMOAEHCTBUE TOCTOSIHHBIX MAarHUTOB. MarHUTHOE TOJIE.
Bektop marHuTHOM HMHAyKIUU. [IpuHOMN Cynepno3uuyyu MarHUTHBIX Mojed. JIunun
MarHuTHOM WHAYKIUW. KapThHa JHWHWWN MArHUTHOM HWHAYKIUH TIOJS TOCTOSIHHBIX
MarHuTOB.

MarauTtHoe Toj€e MPOBOJHMKA C TOKOM. KapTMHa JNUHUN WMHAYKUUM MAarHUTHOTO
TMOJIS1 ITTMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MTPOBOIHUKA, KATYIIKH C
TokoM. OnbIT Opcrena. BzaumonencTsre NpoOBOAHUKOB C TOKOM.

Cunia Amnepa, €€ MOAyJib U HalpaBJICHUE.

Cuna JlopeHua, €€ MOIynb M HalpaBlieHHE. J[BHKEHUE 3apsiKEHHOW YacTULBI B
OJIHOPOJHOM MarHuTHOM nosie. Pabota cuiibl JIopeHiia.

SIBneHne SIEKTPOMAarHWUTHOW MHIAYKIMHU. [IOTOK BEKTOpa MarHWTHOW WHIYKIIMH.
DIIEKTPOJABMKYILAsA CHJIA MHAYKIUU. 3aKOH AJIEKTPOMAarHuTHOM MHIyKIuu Papanes.

BuxpeBoe snexkTpuueckoe mnoje. INeKTPOABUKYIIAs CUila UHIYKIIUU B MPOBOJIHUKE,
JIBIKYLIEMCSI IOCTYIIATENIBHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHBayKTUBHOCTS. SIBiieHue CaMOWHIYKIIUH. DIIEKTPOABKYIIIAS cuia
CaMOMHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHUYecKne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: MOCTOSHHBIE MArHUTHI,
AIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHUII, UHIYKIITMOHHAS
1eyYb.

Jlemoncmpayuu

OnbIT IpcTena.



OTKIIOHEHHUE 3JIEKTPOHHOI'O IIyYKa MATHUTHBIM TIOJIEM.

JIMHUY MHAYKIIMY MAarHUTHOTO TTOJISL.

B3aumopenicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI AJIEKTPOJIUTA.

SIBiEeHUE 3IIEKTPOMAarHUTHOW HHTyKLIHH.

[IpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOJIBIKYIIEH CHIBI MHAYKIMM OT CKOPOCTH W3MEHEHMS
MarHUTHOT'O MOTOKA.

SIBneHne caMOMHIYKIIHMH.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomuol

W3yueHne MarHuTHOTO IOJIS KaTyIIKU C TOKOM.

HccnenoBanvie NedCTBUS MOCTOSSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW WHYKLUU.

Pasnen 5. KosieOanusi m BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUMHbIE KOJ1€OAHUA

KonebarenbHas cuctema. CBOOOJHBIE MEXaHUYECKUE KojeOaHus. ['apMoHUMUeckue
konebanus. [lepuon, vactora, amrmuntyna u Qaza xonebanuil. [IpyXUHHBIA MasTHHK.
MaremaTtuyeckuii MasTHUK. YpaBHEHHE TapMOHMYECKUX KosieOaHui. IIpeBpaiienue
SHEPTUH NMPU TAPMOHUYECKUX KOJIEOaHUSAX.

Konebarenbubiit koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI B UACAITBHOM
KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKUMHU M 3JIEKTPOMArHUTHBIMU
kojeOanusimu. Popmyna TomcoHa. 3aKOH COXpaHEHUsT DSHEPrUM B  UACAIBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aTyXalIIUX KoJeOaHUAX. BbIHYXIEHHbIE MEXaHUYECKUE
kosiebanus. PesoHanc. BeIHyX/1€HHbIE 2JIEKTPOMarHUTHbIE KOJIEOaHHUS.

Ilepemennsbiii Tok. CHHYCOWANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMILTUTYTHOE U IEUCTBYIOIIEE 3HAUCHHE CUIIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpousBoacTBoO, epeaada u NOTpeOICHUE IEKTPUIECKON IHEPTUH.
OKOJIOTHYECKHE PUCKH IIPU IMPOU3BOACTBE 3JeKTpodHepruu. KyibTypa MCIonb30BaHUsA
AIIEKTPO3HEPTHUH B MIOBCEIHEBHOW KU3HH.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JMHUU dJIEKTpOIIepeay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB  KojeOaTelnbHOM  cHUCTeMbl  (IPYXUHHBIA — HIIN
MaTeMaTUYECKUN MasiTHUK).

Habmronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMI.

Habmronenue pe3onanca.

CB0OOOHBIE AJIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuimorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKAa W HANPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJEOAHUIA.



Pezonanc mpu  MOCIEOBATEIbBHOM  COEAMHEHUU  PE3UCTOpA,  KaTyLIKH
WHJyKTUBHOCTH U KOHJIEHCATOPA.

Mopenb IMHUY 3JIEKTPONEpeIayu.

Vuenuyeckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOa MabIX KOJIeOaHMI Tpy3a Ha HUTH OT JTHHBI
HUTHU U MACCBI Ipy3a.

UccnenoBanre MEepeMEHHOTO TOKa B LEMU M3 MOCIEHOBATEIbHO COEIMHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 6OJIHbL

Mexanuueckue  BOJHBI, ycioBusi  pacnpoctpanenus. Ilepuwon.  CkopocTb
pacnpocTpaHeHust U JiyiuHa BoJiHbI. [lonepednsie u npononbHbie BOHBL MHTEpdepentms
U TUPPaKIUs MEXaHUYECKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

OJEKTPOMArHUTHBIE BOJHBI. YCJIOBUS M3IYy4YEHUS DJICKTPOMATHUTHBIX BOJIH.
B3aumnass opuentauus BexktopoB E, B, V B anexrpomarnutHoii BoiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpPa)XEHHUE, IMpeJIOMJICHUE, Moysipu3anus, audpakims,
untepdepenius. CKopocTb EKTPOMArHUTHBIX BOJIH.

[IIxana s1ekTpoMarHuTHHIX BOJH. [I[puMeHeHre 3JIeKTPOMarHuTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHLIMTIBI pagnuOCBsI3U U TeNeBUAeHUs. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckre  yCTpoWCTBA M NPAKTHUUYECKOE  IMPUMEHEHUE:  MY3bIKAJIbHbBIC
WHCTPYMEHTBI, YyJIbTPAa3BYKOBasi JUAarHOCTUKAa B TEXHUKE U MEAUIMHE, pajaap,
paauonpUEMHUK, TEIEBU30p, aHTeHHA, Tesiepon, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOIOTBHBIX BOJIH.

Koneo6mtomeecst Tej10 Kak HCTOYHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronerune natepdepeHnuu U JuGpakiud MEXaHHYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M 4YacTOTOU
KoJIeOaHU.

HccnenoBanre CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPaKEHHE, MNPEJIOMIICHUE,
noJisipy3anus, 1uppakuus, THTEpPepeHLHsl.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamosinHETHOE pacpOCTpaHEHUE CBETA B OJHOPOAHOM
cpene. JIyu cBera. TOUECUHBIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI oTpaxkeHus ceeta. [locTpoeHne n3o0paxxeHuil B MIOCKOM
3epKaiie.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHHUS] CBeTa. AOCOJIOTHBIA MOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroi MojaHoro BHYTPEHHETO
OTPaKEHHUSI.



Hucnepcus ceeta. CloxHbIM coctaB Oenoro cera. L[Ber.

Cobuparomyie U pacceuBaroniye JuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHHUE U
onTHuYecKas cujga TOHKOW JMH3bL. IlocTpoeHue wu300pakeHHil B coOuparomux u
pacceuBaromux JuH3aX. DOpMysia TOHKOM JIUH3BI. Y BEJIMUCHUE, JABAEMOE JINH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. Mutepdepenunst cBera. KorepeHTHble HCTOYHUKH. Y CIOBHUSA
HAOJIOICHUST MAaKCUMYMOB M MHHHUMYMOB B HWHTEP(PEPEHIIMOHHONW KapTHHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. JudpakumoHHas pemeéTka. YclioBUe HAOJIOJECHHS TJIABHBIX
MaKCUMYyMOB TPHY MaJICHUU MOHOXPOMATHYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckne yCcTpoWCTBAa U MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyna, (poroanmnapar,
POCKIIMOHHBINA anmapaTr, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, AUGPaKIIMOHHAsS
peLIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpssMOonMHEHOE pacpOCTPaHEHUE, OTPAKEHUE U IIperomiieHue cBeTa. OnTHYeCKHe
npuOOopBHI.

ITonHoe BHyTpeHHEE oTpaxkeHue. Mozaenb CBETOBOA.

HccnenoBanue cBOMCTB N300paKe€HU B JTUH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune natepdhepeHnm cBera.

Habmronenue audpakiuu ceera.

HaOmronenue aucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tomyyenue cexTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKY.

HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabonul

N3mepenne nokasaress npeaoMiIeHus CTEKIa.

HccnenoBanne CBOMCTB N300paKeHU B TUH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

I'paHuiel TPUMEHUMOCTH KJlacCHMYeckoil MexaHuku. [locTynaTel crienHalbHOM
TEOPUH OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BAKyyME, ITPUHITUII
OTHOCUTEJIbHOCTH DUHILTENHA.

OTHOCUTENBHOCTHh OJJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U COKPAILICHUE JJIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs3b MacChl C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKOW YaCTULIBI. DHEPTUS MTOKOSI.

Paszpen 7. KBanToBasi pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonsl. Popmyna [lnanka cBs3u >HepruM QOTOHA C €ro YacTOTOH. DHEprus u
UMITYJIbC (POTOHA.



OtkpeiTiie u wuccinenoBanue (oroadpdexra. Ombitet A. I'. CromeroBa. 3akoHbI
dotoaddexra. VYpaBHenue OuHmTerHa g ¢potodddexra. «KpacHas TpaHHUIAN»
doTorddexra.

Hasnenue ceera. OnwiTel 1. H. JleGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckue ycTpoiicTBA W NPaKTUYECKOE MNpPUMEHEHue:  (POTO3JIeMEHT,
dboToMaTUMK, COJIHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHeNIHEro GhoTo3¢dexTa.

CeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmnwiTel Peszepdopna mno paccessHUIO o -4acTHIL.
[Tnanerapnas moaenb aroma. [loctynarel bopa. M3znydenue u nornomienne GOTOHOB IIpH
NEepPEXOJIE aTOMa C OJJHOTO YPOBHSI SHEPIUM Ha Apyroil. Bunasl cniektpoB. CrieKTp ypoBHER
SHEPIUM aTomMa BOJOPOJA.

BonnoBeie cBoiictBa wactull. Bomuel ge bpouna. KopnyckynspHO-BOITHOBOU
Iy AJIA3M.

CHoHTaHHOE U BBIHYKJICHHOE U31yYCHHE.

TexHuueckre yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHME: CIEKTPAJIbHBIM aHAIA3
(cexTpockor), 1a3ep, KBAaHTOBbII KOMIIBIOTEP.

Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue uHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopmsie pabomeol
HabGnronenue nuHeiyaToro cnexrpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JIOKA3bIBAIOIIME  CJIOKHOCTh  CTpOeHHs  siapa. OTKpbITHE
paauoakTuBHOCTH. OmnbiTel Pesepdopna mo ompeneneHuro cocTaBa paJidOaKTUBHOTO
u3nydenus. CoiicTBa anbda-, 6eTa-, raMMa-u3nyyeHus. BiausHue paguoakTUBHOCTU Ha
KUBbIE OPTAaHU3MBI.

OTtkpeITHE TIpOTOHA M HEeWTpoHa. HykinoHnHas moxaens siapa [eiizen6epra—liBaneHko.
3apsn sapa. MaccoBoe uncio sapa. M30Tonsl.

Anb(a-pacnaa. DIEKTpPOHHBI M MO3UTPOHHBIN Oera-pacnazn. ['amma-uziydeHue.
3aKOH PaAMOAKTUBHOTO pacnaja.

DHeprus CBs3M HYKJIOHOB B siape. Saepubie cuibl. Jlepext maccs sapa.

SAnepubie peakuuu. /leneHue u cUHTE3 sIEP.

SAnepubiii peakrop. TepmosinepHbiii cunte3. [IpoOieMbl M MEPCHEKTUBBI SAECPHOU
SHEPreTUKU. JKOJIOTUUECKUE ACTIEKTHI SIICPHON SHEPTETUKH.



DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertobl HAOJIIOACHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.

@yH/1aMeHTalIbHbIE B3aUMOJIeHCTBUS. EMUHCTBO (pn3nuecKoi KapTUHBI MUpA.

TexHuyeckre yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHWE: TO3UMETpP, Kamepa
Buinbcona, simepHbiii peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIIHNX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabonul

HccnenoBanue TpeKoB yacTull (10 TOTOBBIM (oTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPUINKH

Otanbl pa3BUTUS acTpOHOMHH. IIpukinagHOE W  MHUPOBO33PEHUYECKOE 3HAUYEHUE
aACTPOHOMMH.

Bun 3Bé3nHoro neba. Co3Bes3ausi, spKue 3BE3/1bl, IUIAHETHI, UX BUJIUMOE JBUKEHUE.

ConHeunas cucrema.

Connne. ConHeyHass akTUBHOCTh. McTounuk sHeprun CoJiHIAa U 3BE3/. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTUKU. [[narpamMmma «CHEKTpaJbHbIA KJIACC — CBETUMOCTBY». 3BE3JIBI
TJIABHOM IMOCJEN0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTB)» IS 3BE3] IVIaBHOU
MocJIeI0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MNPEACTABICHUS O
MPOUCXOXKICHUU U 3BOJIOIUK COJHIIA U 3BE3/1. DTalbl )KU3HU 3BE3I.

Mneunsiii [Iyte — Hama ["amaktuka. [lonoxenne n nrxenue CosHna B ['anakTuke.
Turnbl ranakTuk. PaguoranakTuky U kBazapbl. YEpHBIE ABIPHI B siApax TAIAKTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66sa. Paz0eranue ramaktuk. Teopus
bousbmioro B3peiBa. PenukroBoe nsinydeHue.

Macmrabnas crpykrypa Beenennoii. MeraramakTuka.

Hepewménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaOnronenuss HEBOOPYKEHHBIM  TJIa30M €  HCIOJB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUN I ONPEETIeHUs MOJO0KEHHsSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3A1s1 CeBEpHOTO NOJIyIIapUs U IPKHUE 3BE3IBI.

Habmronenus B reneckon JlyHsl, umanet, Mueunoro I1yTu.

O06o0maroiiee NOBTOPEHUE

Ponb Qu3uMku U acTpOHOMUU B DKOHOMHUYECKOM, TEXHOJOTUYECKOHM, COLMAIBLHON U
ATUYECKON cdepax NesATEeIbHOCTH YeJOBEKa, POjib U MeCTO (UM3UKM W aCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTUHE MHpa, POJb (U3HYECKOW Teopuu B (HOPMHPOBAHUU
MpEACTaBICHU O (DU3NYECKON KapTHHE MHUpa, MECTO (PU3NYECKOW KapTHUHBI MUpPa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 60a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4éToM
CoJIepKaTEeNIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTHUKH, OWMOJIOTHH, XWMUH,
reorpauu ¥ TEXHOJIOTHH.



Mesicnpeomemnvie nonamus, CBI3aHHbIE C U3YYEHHUEM METOA0B HAyUYHOTO MO3HAHUS:
ABJICHHE, HAYYHbIN (akT, TUNOTEe3a, (hU3nUecKas BEeIUUHHA, 3aKOH, TEOpHsl, HAOIIOACHHE,
DKCHEPUMEHT, MOAEIUPOBAHUE, MOJENb, N3MEPEHHE.

Mamemamuxa: penmieHUE CHUCTEMbl YPaBHEHUN, TPUTOHOMETPUYECKHE (DYHKIUU:
CUHYC, KOCHHYC, TAaHIC€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECCTBO,
BEKTOPbl M MX IPOEKIMH HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, IIPOU3BOJHBIC
AJIEMEHTApHbIX (DYHKLIMHA, NpU3HAKU MOJOO0US TPEyTOJIbHUKOB, OMNPEIENICHUE IUIOIIAIN
I0CKUX GUryp u o0bEMa Ted.

buonocus: >nekrpuyeckue SIBIEHUS B )KMBOUM MPUPOJE, KoJeOaTeIbHbIE IBHKCHUS B
YKUBOU IIPUPOJIE, ONITUYECKUE SBJIICHUS B JKMBOM NPUPOAE, NEUCTBUE PAJNALMKU HA KUBbBIC
OpPraHU3MBI.

Xumus: CTPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKasd CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON pEIETKH, CIEKTPaIbHbIN aHAN3.

l'eocpaghusa: MarHUTHBIE TONIOCa 3€MJIM, 3QJIEKH MArHUTHBIX Pyl, (POTOCHEMKA
36MHOU MOBEPXHOCTH, MPEICKAZAHUE 3E€MIIETPSCCHUMU.

Texnonocua: ~ JIMHUM  DJIEKTPOINEpenad,  IEHEepaTrop  IEPEMEHHOrO0  TOKa,
ANEKTPOABUTATEND, UHIYKIIMOHHAS II€Yb, pajap, paguoNpUEMHUK, TEIEBU30pP, AHTCHHA,
tenedon, CBU-nieus, mpoeKIIMOHHBIH anmapart, BOJOKOHHAs ONTHUKA, COTHEUHAs OaTapesl.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne yaeOHOTOo npeamera «Dusnkay Ha ypoBHE CpeHETo 00I1Iero 0opa3oBaHus
(6a30BBI  YpOBEHb) JIOHKHO OOECHEYUTh JOCTHIXKEHHUE CICAYIOIIMX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE pE3yNbTaThl OCBOCHUS y4eOHOro mpeamera «®DuU3MKa» JTOHKHBI
OoTpaxaTh  TOTOBHOCTh M  CIOCOOHOCTh  OOy4YalOIIMXCA  PYKOBOJCTBOBATHCA
c(hopMUPOBAHHOW BHYTPEHHEHN MO3UIMEN TMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPUCHTAITUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, pPACHIUPEHUE >KU3HEHHOTO OIbITa M ONBITa JEATEIHLHOCTH B
IIpOLECCE peaIn3allMi OCHOBHBIX HAIIPABJICHUW BOCHUTATEIIBHOM AECATEIIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMA OOYYAIOIIErocsi Kak aKTHUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA;

MIPUHSTHE TPaJIULIMOHHBIX 00111e4eTOBEYECKUX T'YMaHUCTUYECKUX u
JEMOKPAaTUYECKUX LICHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO [IESTEIIbHOCTh B HMHTEPECAX TPAXKIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHONW OpPraHU3aIINY;

YMEHHUE B3aWMOJICMCTBOBATh C COLUMAIBHBIMU MHCTUTYTaMHU B COOTBETCTBHHM C HUX
GYHKUMUAMHA U Ha3HAYCHHUEM;



TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM €ATEbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IPaKIaHCKOW UEHTUYHOCTH, NATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K FOCYJapCTBEHHBIM CUMBOJAaM, JOCTHKEHUSIM POCCUHUCKHUX
Y4EHBIX B 0071aCTH (PUBHKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYallMl0 W [PUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHbIE HOPMbI M LEHHOCTH, B TOM YHUCIE B
NESATEIIbHOCTHA YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3C¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYas 3CTETUKY HAYyYHOTO TBOPYECTBA,
npucymiero (pu3snueckoi Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEPEC K pa3iMuHbIM cdepaM mpodeccHOHaNbHON AESITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOW U TEXHUKOW, YMEHHE COBEpIAaTh OCO3HAHHBIA BBHIOOP OymyIIcH
npodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 001acTH (HU3UKU
Ha NPOTSKEHUH BCEH JKU3HU;

6) IKOJIOrHYeCKOr0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCThH SKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OATILHOIO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE W OCYUIECTBICHUE ACHUCTBUUA B OKPYXAKOWIEH Cpele Ha OCHOBE
3HAHMUS LEJIEed YCTOMUYMBOIO Pa3BUTHUS YEJIOBEUYECTBA;

pacHIMpPEHUE OIbITa JEATEIHHOCTH JKOJIOTMUECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIOILUXCS 3HAHUM 110 (DUBHKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAyYHOW JAEATEIBHOCTH, TOTOBHOCTh B IPOLIECCE U3YUYECHUS
(U3HKN OCYIIECTBIATh MPOSKTHYIO U UCCIEA0BATENIbCKYIO EATEIbHOCTh HHINBUYAJIbHO
U B TPyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3naBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble Jiornueckue 1eMCTBHA:
CaMOCTOSITeNILHO (hOPMYJIMPOBATh U aKTYaJIU3UPOBATH MPoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;
ONPENENATH LENU ACATEIbHOCTH, 33/1aBaTh MAPAMETPHI U KPUTEPUHU UX TOCTHKEHUS;
BBISIBJIITH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B paccMaTpPUBaeMbIX (HU3UUYCCKHUX
SIBIICHUSX



pa3pabaTbiBaTh IUIAH PEIICHUS MpoOJiieMbl € YYETOM aHaiM3a HWMEIOIINXCA
MaTepUaTbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JIEATEIHHOCTh, OIEHMBAaTh COOTBETCTBHE pPE3YJIHTATOB
LEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN JACSITENbHOCTH;

KOOPJMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHUSX pPEaTbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIIJIEHUE TIPHU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3zoBble ucciaegoBare/bCcKue 1eicTBUA:

BIIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHATHUSAMU H  METOJaMU
(¢u3nyecKoil HayKu;

BJIQJICTh HaBBIKAMU Y4YE€OHO-UCCIIEIOBATEIBLCKOW W MPOECKTHOW JIEATENTbHOCTH B
o0nacTu (U3HUKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOMCKY METOJ/IOB
pelieHus 3aaa4 (pU3nIecKkoro coep:kanus, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

BJIQ/IETh BUJIAMU JICATEIBHOCTH 1O MOJTYYSHHIO HOBOTO 3HAHUS, €T0 WHTEPIIPETAIINH,
npeo0pa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX CUTYallUsX, B TOM YHUCIE MPHU
CO3/IaHUM YUEOHBIX MMPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITE TIPUYMHHO-CJICJACTBEHHBIC CBSI3W M aKTyaJU3MpPOBATh 3aJ1ady, BBIIBUTATH
TUIOTE3y €€ pelIeHHs, HAXOAUTh apryMEHTHI ISl I0Ka3aTeIbCTBAa CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIIICHHUS,

aHAJIM3UPOBAaTh IMOJyYEHHbIE B XOJ€ PEUICHHs 3aJadd pe3yJbTaTbl, KPUTUUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7]a4 B 00Pa30BaTEIbHON JAESTEIIbHOCTH,
B TOM YHCJIE TIPH U3yUYeHUU (DU3UKH;

JaBaTh OTICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;

yMETh  MEPEeHOCUTh 3HaHUA 10 (U3UKEe B  MPAKTHUYECKYH0  00JIacTh
KU3ZHENIEATETbHOCTH;

yMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, PEIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS,;

CTaBUTH MPOOJIEMBI U 33/1a4H, Oy CKAIOIINE aIbTePHATUBHBIE PEIICHUS.

Pabora ¢ mndpopmanmeii:

BJIQJ€Th HABBIKAMHM TIOJNy4eHUS HHPoOpManuu (U3HUECKOTO0 COJACpNKAHUS U3
UCTOYHUKOB  Pa3HBIX THUIIOB, CaMOCTOSTENIbHO OCYIIECTBIISITH TOUCK, aHalu3,
CHUCTEeMAaTH3allMI0 ¥ HWHTEpHpeTannio HHQOpPMAIMK Pa3IuYHBIX BUAOB U  (Qopm
MPE/ICTaBICHNUS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIb30BaTh CPEeACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUU B
pEIICHNN KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPraHU3alMOHHBIX 33J1a4 ¢ COOJIIOICHHEM
TpeOOBaHUII JPrOHOMHKH, TEXHHKM O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
MPaBOBBIX U AITHYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCTHI (PU3MYECKOTO COJIEPKaHHUS B Pa3IUYHbIX (opMarax ¢ y4déTom
Ha3HaueHus uHGOpMAlMM U UEJNeBOM ayAUTOpUHU, BBIOMpas ONTUMAIbHYIO (GopMy
MPEJICTABICHUS U BU3YyaTH3aI1H.



KoMMyHuKaTHBHBIC YHHBeEpPCaJbHbIEe Y4eOHbIE 1eHCTBHSA:

OCYILIECTBIISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU JICSITEIHHOCTH;

pacro3HaBaTh MPEANOChUTKA KOHMIUKTHBIX CUTYallUd U CMSTYATh KOH(DJIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOKO TOYKY 3PEHUSA C MCIOJB30BAHUEM SI3bIKOBBIX
CPEACTB;

MMOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW ¥ MHIUBUIYaTbHOU PaOOTHI;

BBIOMpATH TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUI C yUETOM OOLIUX UHTEPECOB U
BO3MOKHOCTEM KaKJI0TO WieHa KOJUIEKTHUBA;

MPUHUMATH LEIA COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATh U KOOPAWHHUPOBATH
JNEUCTBUS 1O €€ NOCTUKEHUIO: COCTABIIATH IUJIAH JEUCTBUM, PACIIPENEIISTh POJIK C YUYETOM
MHEHUN yYaCTHUKOB, 0OCY>KJaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KA4ECTBO CBOETO BKJIAaJa W KaXJIOTO YYaCTHHMKAa KOMaHJbl B OOIIUH
pe3yJbTar 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

NpeajaraTb  HOBBIE  IIPOEKThI, OLEHUBATh MWJAECH C TO3ULUU  HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTHUBHOE CTPATETUYECKOE IOBEACHUE B PA3JIUYHBIX CUTYaLHUsX,
MPOSIBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryjisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:
CaMOCTOSATEIFHO OCYIIECTBIISATH MMO3HABATEIBHYIO EATEILHOCTh B 00JacTH (PU3UKHU
U aCTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTAaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIbHO COCTaBJISITh IJIAaH PEIICHHS PacYETHBIX M KA4eCTBEHHBIX 3ajad,
TJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YUYETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTCHUN;
JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;
pacuIupsiTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTCHHUM;
JienaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD
3a pelIeHue;
OIICHUBATh MPUOOPETEHHBIN OMBIT;
Croco0CTBOBaTh (HOPMHUPOBAHUIO M MPOSIBICHUIO JIPYAUIIMU B 00yacTu (HU3UKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOUMOHAJbHBIH UHTEJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTUBHI B JI€ATEIILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;
BJIaJICTh HABBIKAMHM I103HABATEIBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUIN U MBICIIUTEBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHUA;
WCIOJB30BaTh MNpUEMBI peduieKCuu JJisi OLICHKH CHUTyallud, BbIOOpa BEPHOIO
pelieHus;
YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEILICHUS IO UX CHIXKEHUIO;
MPUHUMATh MOTUBBI M apTYMEHTHI APYTHUX MPHU aHAIIU3€E PE3YyIbTAaTOB JACSITEIBHOCTH;



NpPUHUMATh ce0sl, MOHUMAas CBOM HEJIOCTATKHU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI U aPTYMEHTHI IPYTHUX TPH aHATN3€ PE3yIbTaTOB JICITCIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLITHOKH.

B mpomecce nocTmKEeHHS JTUYHOCTHBIX PE3YJBTaTOB OCBOCHHS IMPOTPAMMEI TI0
dusnKe 118 ypOBHSA CPEAHETO O0IIero o0pa3oBaHusl y 00YyUYaIONMIUXCSl COBEPIIEHCTBYETCS
OMOIIMOHAIBHBIN HHTEJIEKT, IPEOoJIaraloImuid cOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CIOCOOHOCTh IIOHMMAaTh CBOE SMOILMOHAIbHOE
COCTOSIHHE, BUACTh HAIPABICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHON chephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHUS,  BKJIIOYAIONMIETO  CAMOKOHTPOJIb, YMEHHE  NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCS K SMOIMOHAIBHBIM
MU3MEHEHUSM U MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIOIIECH CTPEMIICHHE K JOCTI)KCHUIO TIEJIA U YCIIeXY,
ONITHMU3M, HHUIIMATUBHOCTh, YMEHHUE ICUCTBOBATH UCXOS U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CHOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSHUE
JAPYTUX, YYUTHIBATh €T0 MPU OCYIICCTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COTEePEKUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOMIMX CHOCOOHOCTh BBICTPAWBATh OTHOIICHHS C
JIPYTHUMHU JIFOABMH, 3a00TUTHCS, TIPOSIBIATE MHTEPEC U pa3pernaTh KOHPIUKTHI.

NPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kijacce mpeiaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMNXCSI YMEHUM:

JEMOHCTPUPOBATh HA TIPUMEpax pojdb U MecTo (usuku B GOPMHUPOBAHUU
COBPEMEHHOW HAyYHON KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH,
B IIPAKTUYECKOW JIEATETbHOCTH JIHOJIEH;

YYUTBHIBATh TPAHUIIBI TPUMEHEHHS U3YUCHHBIX (PU3MUECKUX MOJIeNICH: MaTepuasbHasi
TOYKa, WHEpPIHAIbHAs CHUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENO, WICATbHBIN Tas,
MOJICJIM CTPOCHUS Ta30B, KUJIKOCTEH W TBEPABIX TEJI, TOYCUHBIM AJICKTPUUYECCKUU 3apsil
pH perieHnu GU3nIECKuX 3aay;

pacrio3HaBath (GU3UYECKUE SIBJIICHUS (ITPOIIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOU TEOpUH CTpPOEHUS BEIIIECTBA "
AJIEKTPOJMHAMUKH: PABHOMEPHOE UM PABHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBUKECHUE,
CBOOO/IHOE MAaJICHUE TeJ, JABUKEHUE IO OKPYKHOCTH, MHEPIUS, B3aUMOJICUCTBUE TeET,
b dy3usi, OpOYHOBCKOE JIBIKEHHME, CTPOCHHME KUIKOCTEH M TBEPIBIX TN, U3MEHEHUE
o0béMa Tel TpuM HarpeBaHuM (OXJIAKJICHHH), TEIJIOBOE pPaBHOBECHE, HCIapeHUE,
KOHJIEHCAIIUS, TJIABJIICHUE, KPUCTAJUIM3alus, KUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHUE
JABJICHUSI Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJZE, CBSI3b MEXK]y HapameTpamMu
COCTOSIHUS ra3a B U30IMPOLECCaX, MIEKTPU3AIUs TeJ, B3aUMOAECHCTBHE 3apsI0B;

OTMHUCHIBATh MEXAHUYECKOE JIBUKEHHE, HCMHOJb3ys (U3NYECKUE BEJIMYUHBI:
KOOpJIMHATa, MyThb, NMEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUJia, UMITYJbC



TeJNa, KUHETHYeCKas »DSHEprusi, NOTEHUUalbHAas »JHEpPIrus, MeXaHuyeckas padora,
MEXaHU4YecKasi MOIIHOCTh; MpPHU ONUCAHUU MPaBUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYMH, HMX OO0O3HAUEHHs W E€JUHULBI, HAXOAUTb (OPMYJIbL,
CBSI3BIBAIOIIUE TaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIHUYNHAMU;

ONKCHIBATh M3YyYECHHBIEC TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJICHUS, HUCIIONb3YS
du3nueckre BETUYMHBI: JIaBJICHUE Trasza, TeMIeparypa, CPeaHssi KUHETHYeCKas dHEPrus
XA0TUYECKOI'O JABVIKEHUS MOJIEKYJI, CPEAHEKBAApaTUYHAsA CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOThI, BHYTPEHHSAS DSHEprusi, padoTa rasza, KOIP(GUIMEHT TMOJE3HOTO AeHCTBUSA
TEIJIOBOTO JBUTATENsI; MPU ONUCAHUU MPABWIBHO TPAKTOBATH (DU3UUECKUH CMBICIT
UCIONIb3YEMBIX BEJIMYMH, HX OOO3HAYeHMS U €OUHUIIBI, HaXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMUUHAM;

ONMUCBHIBATh H3YyYECHHBIE DJICKTPUUYECKHE CBOMCTBA BELIECTBA M DIIEKTPUUYECKHE
ABJIEHUSI (MPOLECChI), HCMOJb3Yysd (PU3NYECKHE BEIUYMHBL: DJIEKTPUUYECKUM 3apsf,
AIEKTPUYECKOE T10JIE, HAIpPSKEHHOCTh IO0JIA, MOTEHIMAN, Pa3sHOCTb NOTEHUHUAIOB; IPU
ONHCAaHUU TMPaBWIbHO TPAKTOBAaTh (U3MYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, WX
0003HAaYEHUsI W EIUHUIIBI; YKa3bIlBaTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTUMHU BEIUYHHAMM;

aHAJIM3UPOBATh (PU3NYECKHUE MPOIIECCHI U SABJICHUS, UCTIOIB3YS PU3NIECKUE 3aKOHBI U
IIPUHIMIIBL: 3aKOH BCEMUPHOTO TAroreHus, I, Il u IIl 3akonsl HproTOHA, 3aK0H COXpaHEeHUs
MEXaHMYECKOM JHEPruH, 3aKOH COXPAHEHHsI WMILYJIbCA, NMPUHIUI CYIEPIIO3HUIUU CHIL,
OPUHIUI PaBHOIPABUS WHEPLUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KHUHETUYECKYIO
TEOPUI0 CTPOCHHMS BEIECTBA, Fa30BbIE€ 3aKOHBI, CBSI3b CPEAHEN KUHETUYECKON SHEPruu
TEIJIOBOTO  JBMKEHHUS MOJIEKYJ C aOCOJIIOTHOW TEeMIepaTypoil, NEepBbIM 3aKOH
TEPMOJAMHAMMKH, 3aKOH COXPAHEHMS DIJIEKTPUYECKOIO 3apsza, 3akoH KyiioHa, mpu 3TOM
pa3nuyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAXEHHE U
yCoBus (TpaHMITBI, 00IACTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NPUHLMIBI JIEUCTBUS MAlWH, MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCI0BUS UX 0€30MMACHOIO UCIIOIb30BaHUS B [IOBCEITHEBHOW KU3HH;

BBITIOJHATH SKCIIEPUMEHTHI IO UCCIIETOBAHUIO (PU3NYECKUX SBJICHUN U MPOLECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX M3MEpPEHUH, NpuU 3STOM (HOPMYIUPOBATH
npobieMy/3aady W THIOTE3y Y4YeOHOTO JKCIIEpHUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEII0KEHHOT0 000PYI0BaHKs, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBOIBI;

OCYUIECTBJIATh MPSAMbIE U KOCBEHHBIE M3MEPEHHS] (PU3NYECKUX BEIUYMH, IIPU 3TOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO U3MEPEHHUS U UCIIOIb30BATh U3BECTHBIE METO/IbI OLICHKU
MOrPEMIHOCTEN U3MEPEHU;

UCCJIeIOBAaTh 3aBUCHUMOCTH MEXIY (U3MYECKUMHU BEJIMYMHAMU C UCIOJb30BaHUEM
OpSIMBIX HU3MEPEHHH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATh
MOJIyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUJE TaOMUL M TpauKOB, AENaTh
BBIBO/IBI IO PE3yJIbTaTaM UCCIIEI0BAHMSI;

coOmro1aTh MpaBuiia 6€30MacHOro TpyAa MpU MPOBEJACHUH HCCIIEOBAaHUN B paMKax
y4eOHOTO SKCHEepPUMEHTa, Y4eOHO-UCCIEA0BATEIbCKOM M MPOEKTHOM AESTeNIbHOCTU C
HCITOJIb30BAaHUEM U3MEPUTEINLHBIX YCTPOUCTB U Ja00OPATOPHOTO 000PYI0BAHUS;



pemats pacu€THbIe 3aJaud C SIBHO 3a/laHHOM (PU3NYECKOW MOJAENbI0, HCIOJIb3Ys
¢usznueckre 3aKOHbl M TPUHIMIBI, HAa OCHOBE aHalIM3a YCJIOBHUS 3a/Jauyd BbBIOMpaTh
(U3HUECKYIO MOJIENb, BbIACIATh (PU3NYECKUE BEIMUYMHBI U (OPMYJIbl, HEOOXOAUMBIE IS
e€ peleHus, NPOBOAUTh PACYETHI M OLEHUBATH PEATbHOCTH IOJIYYEHHOTO 3HAYEHUS
(br3UIECKON BEIIMUUHBL;

pemarb KayeCTBEHHBIE 3aJa4d: BBICTPAMBATh JIOTUYECKH HENPOTHUBOPEUYUBYIO
LIEMOYKY PACCyKJICHUN ¢ ONOpPOM Ha U3yUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NUYECKHE
SIBJICHHSI,

UCIIOJIb30BaTh MPU pEUIEHUWM Y4YeOHBIX 3aJlad COBPEMEHHbIE HH(OpMaUMOHHBIE
TEXHOJIOTHH JJISl IOUCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETALIUN U TIPECTaBICHUS YUeOHON
U HAyYHO-NOMYJSIpHOM uWHGPOpMAaLMU, IOJYYEHHOM M3 PA3IMYHBIX HCTOYHHUKOB,
KPUTHUYECKH aHAIM3UPOBATH MOIyYaeMyr0 HHPOpMAIIHIO;

OPUBOJUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MUpPA, B PAa3BUTHE TEXHUKH U
TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAaHUSA MO (PU3UKE B IOBCEJAHEBHOM >KM3HHU IS
oOecrieyeHusi 0€30MaCHOCTH MpU  OOpalieHud C NOpubopaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXpPAHEHHUS 30pPOBbS M COONIOACHHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpYIIE C BBHIMOJIHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJIEH, TIaHUPOBAThH
paboTy TPYMIIbI, pallMOHAIBHO PAaCHpPEeNsITh 00S3aHHOCTH U IJIAHUPOBATH JIE€ATEIbHOCTh
B HECTAHJAPTHBIX CHUTYyalHUsAX, aJC€KBaTHO OLICHMBATh BKJAJ KAXKJIOTO M3 YYACTHUKOB
IPyIIbl B pEUIEHUE paCCMAaTPUBAEMOU MPOOTIEMBI.

K xonmy oOyuenus B 11 kJjacce mpeaMeTHBIC PE3yibTaThl HA 0a30BOM ypPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOUTUXCA YMEHHIM:

JE€MOHCTPUpPOBaTh Ha MpUMEpax pojdb M MecTo (u3uku B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B IPAKTUYECKON NEATEIbHOCTH JIOJEH, LETOCTHOCTh U €IUHCTBO (PU3NYECKOW KapTUHBI
MUpa;

YUUTBIBaTh TPAHUIBl NMPUMEHEHUS W3YUYEHHBIX (U3MUECKHUX MOJEJCH: TOUEUYHBIN
ANEKTPUYECKUI 3apsf, JIyd CBETa, TOYEUHBIH MCTOYHHMK CBETA, SAEPHAs MOJEIb aToMma,
HYKJIOHHasi MOJIEJIb @aTOMHOT'O Si7ipa IPU pelleHnU GU3NUYECKUX 3a/1ay;

pacno3HaBaTh pU3MUECKUE SIBJIEHUS (IIPOLIECCHI) U OOBSICHITH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAaHTOBOM (DM3HMKHU: 3JIEKTPUYECKass IPOBOJUMOCTb, TEILIOBOE,
CBETOBOE, XWMHYECKOE, MAarHUTHOE JEHCTBHUA TOKA, B3aUMOJEWCTBUE MAarHUTOB,
AIIEKTPOMArHUTHAs WMHIYKUMS, JAEMCTBHE MAarHUTHOIO IIOJISI HAa IIPOBOJHUK C TOKOM H
IBWKYIIAWCS 3apsijl, DJIGKTPOMAarHUTHbIE KoOJeOaHWS ¢ BOJIHBI, MPSMOJMHENHOE
pacupoCTpaHEHUE CBETa, OTPaKEHUE, MPEIOMIIEHHE, UHTepPEepeHius, audpakuus u
MoJISIpU3aIisl CBETa, OUCIepcusi cBera, ¢oTodnekrpudeckuii rhdext (pororddexr),
CBETOBOE JABJIICHME, BO3HMKHOBEHHME JIMHEMYAaTOro CIEKTpa aroMa BOJOpOAA,
€CTECTBEHHAs U UCKYCCTBEHHAs paIMOaKTUBHOCTb;



OMKCHIBATh W3YYCHHBIE CBOICTBAa BemiecTBa  (RJIEKTPUUECKUE, MAarHUTHBIC,
ONTUYECKHUE, DJCKTPUUECKYIO TMPOBOIUMOCTh PA3JIUUHBIX CpPEll) U DJICKTPOMArHUTHBIC
sBJI€HUSL (MIPOLIECCHI), MCIMOJB3Ysl (PU3UYECKUE BEIMYMHBI: SJEKTPUUECCKUN 3apsiji, Cuiia
TOKa, OJJIEKTPUYECKOE  HAIMpSIKEHUE, DIEKTPUUYECKOE  COMPOTUBICHHE, Pa3HOCTH
MOTEHIINAJIOB, AJICKTPOJBUKYINAs CUiia, padoTa TOKa, MHIYKIMS MarHUTHOTO TOJISI, CHUJIa
Amnepa, cuna JlopeHua, HMHAYKTUBHOCTh KAaTYIIKH, DSHEPrus JJIEKTPUYECKOTO U
MarHUTHOTO TOJIEH, MEePUOJl U YacToTa KoJieOaHWW B KOJeOAaTeNbHOM KOHTYpE, 3apsia U
CWJa TOKa B MPOIECCE TapMOHUYECKHUX »JJIEKTPOMArHUTHBIX KosieOaHuid, (QOoKycHOe
pacCcTOsiHME M OINTHYeCKas Cujla JIMH3bI, MpPU OMNUCAHUMU TMPABWIHHO TPAKTOBATH
(U3HYECKUIT CMBICIT WCIIONB3YEMBIX BEIWMYUH, UX O0O3HAUCHUS W €IWHUIILI, YKAa3bIBaTh
(bopMyIIbI, CBS3BIBAIONTME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEIMYNHAMU;

ONMKCHIBATh M3YYEHHbIE KBAHTOBBIE SIBIICHUS M MPOLIECCHI, UCIONb3Ys (HU3NUECKUE
BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YACTOTa CBETA, DHEPTUS U
UMITYJIbC (JOTOHA, TEPUOJ MOTypachaja, SHEPTHUsl CBSI3M aTOMHBIX SiFIEp, TIPU OMUCAHUU
PaBWIHHO TPAKTOBATh (PU3MYECKUM CMBICT MCIOJIBb3YEMbIX BEIMYHMH, UX 0003HAYEHUS U
€AVHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOUIUE JAHHYIO (PU3WYECKYI0 BEIMYHMHY C
JPYTUMH BEJTMYMHAMU, BBIYUCIISATH 3HAYEHUE (PU3NUECKON BETUYUHBI;

aHAM3UPOBATh (PU3MUECKHE MPOIIECCHI U SIBJICHHUSI, UCTIOIB3Ys (DU3UIECKUE 3aKOHBI U
NpUHLUNBL: 3aKOH Owma, 3aKOHBI MOCIEJO0BATEIBLHOIO W MAPANJICIBHOTO COCIUHEHUS
MPOBOJTHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM HWHAYKLIHWH, 3aKOH
OPSMOJIMHENHOTO PAacHpOCTPAaHEHUsI CBETa, 3aKOHbl OTPaKEHHS CBETa, 3aKOHBI
OpesioMJIeHUs] CBETa, ypaBHeHUe OuWHITeHa it ¢GoTodddekra, 3aKOH COXpaHEHUS
SHEPI'uH, 3aKOH COXPAHECHUS UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTr0 3aps/ia, 3aKOH
COXpPaHEHHUS MAacCOBOT0O 4YHCIa, MOCTyJaThl bopa, 3aKOH paguoakTUBHOTO paclaja, Mpu
ATOM pa3InyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BhIpAKEHUE U
yCoBus (TpaHMITBI, 00IACTH) TPUMEHUMOCTH;

OTpENEATh HaIpaBJICHUE BEKTOpa HMHAYKIMM MArHUTHOTO TIOJISI TPOBOJHHKA C
TOKOM, cuJibl AMniepa u cuiibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO37aBaeMO€ IUIOCKHM 3€pKajoM, TOHKOMH
JIMH30M;

BBITIOJIHATD SKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (M3UUECKUX SBJICHUM U MPOIIECCOB C
UCIIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHHWIl: Mpu 3TOM (POpMYyIUPOBATH
npobsieMy/3ajady M THUIOTE3y Y4eOHOro OJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYI0BAHUS, TPOBOJAUTH OMBIT U (POPMYTUPOBATH BHIBO/IBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIC M3MEPECHHS (PU3NUYECKUX BEIUYHMH, TIPH STOM
BBIOMpATH ONTUMAJIBHBIN CIIOCOO U3MEPEHHUS U UCIIOIb30BaTh U3BECTHBIE METO/IbI OILICHKU
IIOI'PEIIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCHUMOCTH (DU3MYECKUX BEJIUYUH C MCIOJB30BAHUEM MPSMBIX
U3MEPEeHU: TIPHU DTOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHUPOBATh PE3yIbTaThl
MOJIYYeHHOU 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJE TAOMUI[ M rpaduKoB, AeNaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHNUS;



coOmro1aTh MpaBuia 6€30MacHOro Tpyaa MpU MPOBEACHUH HCCIIEIOBAaHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, Y4eOHO-HCCIEN0BATEIbCKON U TPOCKTHOW JESITEIHHOCTH C
UCII0JIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIA0OPATOPHOTO 000PY/I0BAHMUS;

pemarh pacu€THBIC 3aJa4d C SBHO 3aJlaHHON (DU3UYECKON MOJIIETBI0, HMCIOIb3YS
dusznyueckre 3aKOHBI W TPHUHIUIB, HA OCHOBE aHalIM3a YCJIOBHS 3a/Jauyd BBIOMpATh
(bu3MUECKyI0 MOJIEeb, BBIICIATh (PU3NYECKUE BEIUMUYMHBI U (GOPMYJIbl, HEOOXOAUMBIE IS
e€ pelleHusi, MPOBOAUTh PAcCUYE€Thl M OLEHHBATHh PEAJbHOCTh IOJYYEHHOTO 3HAYECHUS
(u3HUeCKOl BEJIMYUHBI,

pemiaTh KayeCTBEHHBIC 3aJlaud: BBICTPaUBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHHUI C OMOPOl Ha U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUECKHE
SABJICHUS;

UCIIOJIb30BaTh TMPU PEHICHUH YYEOHBIX 3aJa4 COBpPEMEHHble HH(GOPMAIOHHbIE
TEXHOJIOTUU JIJIS TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU U MPEJICTABICHUS YUeOHOU
U HAy4YHO-TIOMYJIApHOW WH(OpMAIMK, TMOTYYEHHOW U3 PAa3INMYHBIX HCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATH MOJTy4aeMy0 HHPOPMAIIHIO;

OOBSCHATHh TMPUHIMUIIBI JIEUCTBUSI MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pasnuaTth yCIoBUS UX 0€30MMacHOT0 UCIIOIb30BaHuUs B OBCEAHEBHON KU3HU;

MPUBOJUTh MPUMEPHl BKJIaJla POCCUUCKUX U 3apyOeKHbIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBICHEHHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHUE TEXHUKHU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS TO (PU3UKE B TOBCETHEBHOW KU3HU IS
oOecrieyeHusi 0€30MAaCHOCTH TMpU OOpalieHud C NOpudopaMu U TEXHUYECKUMHU
YCTpOMCTBaMH, MJisI COXPAHEHHUS 3J0pPOBbs W COOJIOJIEHHS HOPM SKOJOTMYECKOIO
MOBEACHUS B OKPYKAIOILIEH CpeJIE;

paboTaTh B TPYINE C BBHIIOJIHEHHEM Pa3IUYHBIX COIMAIBHBIX POJIEH, TUTAHHUPOBATH
paboTy TpYIIbI, PallMOHAIBHO PACTIPELIISTh 00S3aHHOCTU U IJIAHUPOBATH JIEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYyallUsX, aJCKBaTHO OIIEHUBATh BKJIAJl KaXKJOrO0 U3 yYaCTHUKOB
IPYIIbI B PEHICHUE paccMaTpUBAEMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne KosmiecTso yacon DJieKTpOoHHbIe (1M ppoBHIE)
HaumeHoBaHMe pa3ieioB U TeM
n/n Konrpoasnusl | [IpakTuyeckne | 00pasoBaTejbHbIe PeCypChbl
NMPOrpaMMbl Bcero
e padoThbl padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bubnuoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmorexa [IOK
21 | Kunevarnka ° https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
22| Hunavmka ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7FALbF72
Htoro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM bubnnorexa [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEIIECTBA. 5 bubnuorexa [JOK
' ®a30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72
Wroro no pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA
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but6mmoreka [{OK
41 UICKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2nekTpruyYecKkuil TOK. Toku bubnmnoreka [JOK
4.2 12 1 1
B Pa3JINYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PeszepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOT'PAMME
TEMATHYECKOE INTAHUPOBAHME 11 KJIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (HH(POBHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/m | mporpamMmsl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
11 MarsuTtHoe 1oie. 11 1 3 bu6nuoreka [JOK
' DneKTpoMarHuTHast UHAYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHu4eckne u 9 1 bu6mmoreka [IOK
' AJIEKTPOMArHUTHBIE KOJeOaHMsI https://m.edsoo.ru/7f41c97c
59 MexaHHYeCKHE U 5 1 bu6nuoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97c
Bbubnuoreka [JOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
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31 OCHOBBI cIeMaIbHON TEOPUHU 4 bubmuorexa [JOK
' OTHOCHUTEIbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
N bubmuoreka [JOK
4.1 DeMEHTH KBAHTOBOUW ONTUKU 6 htts://m.edsoo.ru/7fA1c97c
bu6mmoreka [{OK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢c
bubmmorexa [IOK
4.3 ATOMHOC /PO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DNeMEeHThI ACTPOHOMUH U 7 bubnuotexa [JOK
' acTpoQU3UKH https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 Obobuaromee nosToperHe 4 https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 66

ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosmnuecTBo yacos
Ne Kontp 1pa DJIeKTPOHHbIE
KTH
0JIbHBI HMara undposbie
n | Tema ypoka YecK
/ Bcero e U3y4eHu st o0pa3oBaTejibHbIE
ue
0 ecypchl
n paoort paco pecyp
bl
ThI
®usuka — Hayka o npupoje. Hayunbsie METOAbI MO3HAHUS bubmmoreka [JOK
1 1 05.09.2023
OKpYKarollero Mupa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B GOpMUPOBAHUN COBPEMEHHOM
2 HAYYHOU KapTUHBI MUPA, B TPAKTUIECKON ACSITETLHOCTH 1 06.09.2023 bubmmorexa [JOK
YAnoR AP pa B b A e https://m.edsoo.ru/ff0c33e6
aroaen
3 Mexanudeckoe aBmkeHne. OTHOCUTEIBHOCTh MEXaHHUYECKOTO 1 12.09.2023 bubmuoreka [JOK
newxenus. [lepemerenne, CKOPOCTh, YCKOPEHHE A https://m.edsoo.ru/ff0c3508
bu6nuoreka [JOK
i 1 13.09.202
4 PaBHOMEpHOE TIPSIMOTMHEHHOE IBIYKEHUE 3.09.2023 httos://m.edsoo.ru/ff0c3620
. bubmmoreka [JOK
5 PaBHOYCKOpEeHHOE TIPSIMOJIMHEHHOE ABUKEHUE 1 19.09.2023 https://m.edsoo.ru/ff0c372e
bubmmorexa [IOK
6 CroOoaHoe majeHre. Y CKOpeHre CBOOOTHOTO TaACHUS 1 20.09.2023 https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxenue. [[BrmkeHne MaTepruaibHON TOUKH bu6muoreka [{IOK
7 1 26.09.2023
10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHnun otHocutensHOCTH ['anunes. Maepuuanbusie bubnunoreka IIOK
8 . 1 27.09.2023
cucremsl orcuera. [lepBriit 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. Ilpunuun cynepno3uuuu cui. Bropoit bubnuotexa [JOK
9 . 1 03.10.2023
3ak0H HbIOTOHA 7151 MaTepUAIBHOW TOUKHU https://m.edsoo.ru/ffOc3be8
10 | Tperwuii 3akoH HproTOHA ISt MATepUATEHBIX TOYEK 1 04.10.2023 bubmmorexa LIOK

https://m.edsoo.ru/ffOc3be8
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3akoH BceMupHoro Tsarorenus. Cuna tsoxectu. [lepBas bubnuotexa [JOK
11 10.10.2023
KOCMHYECKAsi CKOPOCTh https://m.edso0.ru/ff0c3d00
but6mmoreka [JOK
12 | Cuna ynpyroctu. 3akoH ['yka. Bec tena 11.10.2023
yipy y https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koappuument tpenns. Cuna conpoTHBICHHS 17.10.2023 bu6nmoreka [IOK
IIPYU ABWKEHUU TENA B )KUAKOCTH WIINA Ia3e " https://m.edsoo.ru/ff0c3f76
[TocTynaTenbHOE U BpalaTeabHOE JBUKECHUE a0COTIOTHO
14 | TBEpmoro tena. MomeHt cuibl. [lnedo cunbl. YcnoBus 18.10.2023 bubmorexa HOK
P ' ' " https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJOTO TeIa
NmMrtyiibe MaTepuaabHOM TOUYKH, CUCTEMBI MAaTEPUATBHBIX
15 | Touek. Ummynbc cuiibl. 3aKOH COXpaHEHUSI HMITYJIbCa 24.10.2023 bubmmorexa [JOK
' Y ’ P Yiped. o https://m.edsoo.ru/ff0c43d6
PeaktnBHOE NBHXKEHUE
PaGota u mourHOCTh critbl. Kunetnueckast sHeprust
16 | wmarepuanpHON TOuKH. Teopema 00 N3MECHEHUH KHHETUICCKON 25.10.2023 bubmmorexa [JOK
p - 1eop o https://m.edsoo.ru/ff0c4502
SHEPTUU
[MotenumanbHas sueprus. [loTeHnnanpHas SHEPTUS YIPYTO
17 eopMHpOBaHHOW NPYKUHBL. [l0TeHIIMANbHAS SHEPTUS TeTa 07.11.2023 bubmmorexa LIOK
ACQOPMID Py ' t P o https://m.edsoo.ru/ff0c461a
BOJIM3U OBEPXHOCTH 3eMIIH
[ToTenuuanbHbie U HEMOTEHIMATBHBIE CUJIbL. CBSI3b pabOTHI
N but6mmoreka [JOK
18 HEMOTEHIUAIBHBIX CUJI C UK3MEHEHUEM MEXaHUYECKOU SHEPT U 08.11.2023
. https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHHUYECKOH SHEPTUN
JlaGopaTtopHas pabota «/cciaenoBanue CBs3M pabOTHI CHIIBI C
19 | wu3MeHeHHeM MEeXaHHUYECKOM PHepruu Teja Ha mpuMmepe 14.11.2023
PaCTSKCHUS PE3UHOBOTO KI'yTa
KonTponbhast pabota no teme «Kunemaruka. JluHamuka. bubnuotexa [JOK
20 15.11.2023
3aKOHBI COXPAHEHUS! B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU. 21.11.2023 bubmmoreka [JOK
BpoynoBckoe napmwkenue. JIuddysus o https://m.edsoo.ru/ffOc4dc2
Xapaxkrep ABUKECHUS U B3aUMOJICHCTBUS YaCTHUL BEILIECTBA.
20 | CAPAKIEPA ACHEL I A TR BETH 22.11.2023
Mojenu CTpOSHUS Ta30B, KUIAKOCTEH U TBEPBIX TEI
23 | Macca monekyn. KomndectBo BemectBa. [TocrossHHas 28.11.2023
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ABoraapo

TenmoBoe paBHOBecue. Temnepatypa u e€ uzmepenue. lllkana

24 29.11.2023
temnepatyp Llenbcus
. bubmuoreka [JOK
25 | MWpeanensiii raz B MKT. OcHoBHOE ypaBHeHHe MKT 05.12.2023 https://m.edsoo.ru/Ff0cAfde
AOcoroTHas TeMIIepaTypa Kak Mepa cpelHeld KHHETHIECKOM
26 | »HepruM IBIKEHUS MOJICKYJ. YpaBHeHHE MeHeneeBa- 06.12.2023 bubmmorexa [JOK
p . a YL 7P A o https://m.edsoo.ru/ffOc511e
Knaneiipona
27 | 3akoH [anpToHa. ['a30BbIC 3aKOHBI 12.12.2023
08 JlaboparopHas padota «lccrnenoBanue 3aBUCIMOCTH MEXKTY 13.12.2023
napaMeTpamMu COCTOSIHHUS Pa3pesKeHHOTO razay
29 N3omporeccsl B naeaibHOM rasze u ux rpaduyeckoe 10.12.2023 bubnmoreka [JOK
MpeJICTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHss dHEeprus TepMOIMHAMHYECKOW CHCTEMBI U
" bubmuorexa [JOK
30 | cnocoOwI e€ n3meHenus. KoaumdecTBo TemaoTsl U paboTa. 20.12.2023
https://m.edsoo0.ru/ff0c5952
BHyTpeHHss SHEprusi 0IHOATOMHOTO UJIEAIBHOIO Ta3a
bu6mmorexa [IOK
31 Buapl Teronepenaun 26.12.2023 https://m.edsoo.ru/ff0c5c36
VnenpHas TEII0EMKOCTD BemecTBa. KomnuecTBO TEIUIOTHI bubmmorexa [IOK
32 . 27.12.2023
npu Tertonepenayve. AauadbaTHbINA MPoIece https://m.edsoo.ru/ff0c5c36
33 [IepBrlii 3aKOH TEPMOAMHAMMKH U €0 IPUMEHEHUE K 09.01.2024 bu6muoreka [IOK
u3omnporeccam https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs nporieccoB B mpupoae. Bropoii 3akon 10.01.2024 bubnmnoreka [JOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
bu6nmoreka [JOK
IT i KIT, i 16.01.2024
35 puntun neiicteus U KITJ[ TerioBoit MammHel 6.01.20 httos://m.edsoo.ru/f0c600a
36 | Lukn Kapno u ero KI1J] 17.01.2024
37 | Dxonoruveckue MpoOIeMbl TETIOIHEPTCTUKH 23.01.2024
O6o6maromuit ypok «MomnekymsipHas ¢pusznka. OCHOBBI bubnmnoreka [JOK
38 24.01.2024
TEPMOANHAMUKIY https://m.edsoo.ru/ff0c6938
39 | KoutponbHas pabota o teme «MouekynspHas (huznka. 30.01.2024 bu6muoreka [IOK
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OCHOBEHI TCPMOANHAMHUKN

https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
40 | IlapoobOpa3oBaHue U KOHAeHcaIus. Vcrapenue u KUIeHue 31.01.2024 httos://m.edsoo.ru/f0C63b6
41 A6COJ‘IIOTH35IVI/I OTHOCHUTEIIbHAS BIAXXHOCTh BO3yXa. 06.02.2024 bubnuorexa [JOK
Hacepiennsiii nap https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucramnmaeckue u amopdHsbie Tena
42 | AHU3O0TPONIHA CBOWCTB KPUCTAILIOB. JKHAKNE KpUCTAIIIbI 07.02.2024 bubmmorexa ITOK
P P ' P ' A https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenne u KpucTauM3aIus. Y AelbHas TeIUI0Ta 13.02.2024 bu6nuoreka [JOK
riasieHus. Cyonumanus https://m.edso0.ru/ff0c6708
bu6nuoreka [JOK
44 14.02.2024
YpaBHEHHE TEIUIOBOTO OajlaHca 02.20 httos://m.edsoo.ru/FOc6820
45 DneKkTpu3alys Tes. DIeKTpUuueckuil 3aps. JIsa suaa 20.02.2024 bubnmoreka [JOK
ANIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ffOc6bcc
[IpoBOAHMKY, AUATEKTPUKH U TOTYTPOBOIHUKU. 3aKOH bubmmoreka [JOK
46 21.02.2024
COXpAHEHUS IEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 BSaI/IMO,I[eI/ICTBUI/Ie 3apsnoB. 3akoH Kynona. ToueuHslit 27.02.2024 bubmmoreka [JOK
BJIEKTPUYECKUN 3apsi https://m.edsoo.ru/ffOc6ced
HanpsxéHHocTs 2sekTprueckoro nois. Ipuanun
48 | cynepro3uIuu dIEKTPUIECKHX mosied. Jlnaun 28.02.2024 bubmmorexa LIOK
ynep B H p ' T https://m.edsoo.ru/ff0c6df2
HaNPsDKEHHOCTH
49 PaGora cun anekTpoctaruyeckoro moss. [ToTermmarn. 05.03.2024 bubnmnoreka [JOK
Pa3nocTs noteHnManos https://m.edso0.ru/ff0c6f00
[IpoBOAHMKY M AVDIIEKTPUKH B DJIEKTPOCTATUYECKOM ITOJIE. bubnmnorexa [JOK
50 06.03.2024
JvanekTpudeckasi IpOHUITAEMOCTb https://m.edso0.ru/ff0c7018
N bubnumoreka [IOK
51 | DOnexrpoémkocts. Konaencarop 12.03.2024 https://m.edsoo.ru/F0c7126
DNeKTPOEMKOCTH IIIOCKOTO KOHJEHCATOpa. DHEPTUS bubnmnorexa [JOK
52 13.03.2024
3apsKEHHOr0 KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabGopaTtopHas pabota "H3mepenne dIeKTpoEMKOCTH 10.03.2024

KOHJIeHcaTopa"



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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HpI/IHI_[I/IH JIEeNCTBUA U MMPUMCHCHUC KOHACHCATOPOB,

54 | KomupoOBaJBHOIO ammnapara, CTpyHHOTro IpUHTEpa. 20.03.2024
DreKkTpocTaTHYeCcKas 3aluTa. 3a3eMIICHUE HIIEKTPOIPUOOPOB
DJEeKTPUUECKUH TOK, YCIOBUS €T0 CYIIECTBOBAHMUS.
55 | Tlocrosiubit Tok. Cuna Toka. Hanpsokenune. ConmpoTHBIICHUE. 02.04.2024
3akon Oma A1 y4acTka 1enu
[locnenoBarenpHOE, NapauIEIBLHOE, CMEIIAHHOE COSAMHEHNE B 1OK
nOIMoTEKA
56 | mpoBoanukoB. JlaboparopHas pabota «3yuenue 0.5 03.04.2024 httos://m.edsoo.ru/FOcT4F0
CMEIIIaHHOTO COEANHEHUSI PE3UCTOPOBY
57 PaboTta 1 MOITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH JKoysi- 09.04.2024 bubnmnoreka [JOK
Jlenma https://m.edsoo.ru/ff0c7838
3akon Oma AJ1s MOTHOM (3aMKHYTOM) AJIEKTPUYECKOM TICTIH.
but6mmoreka [{OK
58 | Koportkoe 3ambikanue. JlaboparopHas padora «M3mepenue 0.5 10.04.2024
https://m.edsoo.ru/ffOc7ae0
O/1C ucToyHuKa TOKa U €ro BHyTPEHHETO COIIPOTUBIICHUS»
DNeKTpOHHAs MPOBOJAUMOCTH TBEPBIX METAILIOB.
59 | 3aBUCHMOCTbH CONPOTHUBIIEHUS METAJIOB OT TEMIIEPATyphI. 16.04.2024
CBepXIpoBOIUMOCTh
50 DneKTpuuecKuil Tk B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX 17.04.2024
My4YKOB
[omynpoBoAHWKH, HX COOCTBEHHASI U TIPUMECHAs
61 | mpoBoaumocts. CBolicTBa p—N-mepexoaa 23.04.2024 brbmmorexa LOK
POBOZA ' P pexoa. o https://m.edsoo.ru/ff0c84ae
[TonynpoBoaHKUKOBBIE TPUOOPHI
62 DIEKTPUUYECKHUM TOK B paCTBOpaX U paciuiaBax 3JEKTPOJHUTOB. 24.04.2024 bubmmoreka [JOK
DIIEKTPOJIUTUYECKAS AUCCOIUALIMS. DIESKTPOJIN3 T https://m.edsoo.ru/ff0c82ba
DnexTpuueckuid Tok B razax. CaMoCTOSTENbHbIN U bu6mmoreka [IOK
63 . 07.05.2024
HECaMOCTOSTENbHBIN pa3psia. Monuus. [lnazma https://m.edsoo.ru/ff0c84ae
DNeKTpUYECKHe MPUOOPHI M YCTPOMCTBA M MX MTPAKTUUECKOE bubnmnoreka [JOK
64 08.05.2024
npuMeHeHue. [IpaBuna TeXHUKH O€30MMaCHOCTH https://m.edsoo.ru/ff0c86fc
bu6nuoreka [JOK
. 14.05.2024
65 | OO6oOmarmul ypok «JIeKTPOINHAMUKA» 05.20 https://m.edsoo.ru/ff0c88be
66 | KontponbHas paboTta 1mo teMe «nekTpoctatuka. [1ocTosHHBIIM 15.05.2024 bubnmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

BHCKTpI/I‘-IeCKI/Iﬁ TOK. TokH B PA3JIMIHBIX CPpCaAAX»

https://m.edsoo.ru/ff0c8a8a

67 Peseprubriil ypok. Kontponsnas pabora mmo teme 1 21.05.2024 bubmuorexa [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/ff0c8c56
N N but6mmoreka [JOK
68 | PesepBubIil ypok. O6o6maromuii ypok no temam 10 xiacca 1 22.05.2024 https://m.edsoo.ru/FOCBT6C
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KIIACC

Ne KosmuecTBo yacos
Nara JJIeKTPOHHbIE
Tema ypoka Kontpo | Ilpaktn nuQpoBbIe
n Bcero M3yYeHHs
/ JbHBbIE yecKue oOpa3oBaTe/ibHbIE
n paboTbl | padoThI pecypchl
[TocTosiHHBIE MArHUTHI M UX B3aUMOIecTBUE. MarHuTHOE Eu6 OK

1 nosie. Bektop MarHuTHON MHAYKIUH. JINHUM MarHUTHOMN 1 05.09.2023 h;lpgngsgsigru IF0C9778
WUHIYKIHH

5 MarnuTHO€ 1nose npoBogHUKA ¢ TokoM. OnbIT Dpcerena. 1 06.09.2023 bubmuorexa [JOK
B3anmosaeiicTBre mpOBOJHUKOB C TOKOM R https://m.edsoo.ru/ff0c98fe

3 Jlaboparopnas pabota «M3yueHre MarHUTHOTO MO 1 1 12 09.2023 bubnmorexa [JOK
KaTYIIKHA C TOKOM» T https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO TIOJISE HAa MMPOBOJIHUK C TOKOM. Cuita Bu6 OK

4 Awmmepa. JlabopatopHas pabota «VccienoBanue nencTBUs 1 1 13.09.2023 htIt{sz'I/I;IrzT:(iE:)(I)lru IF0c9ac0
MOCTOSTHHOTO MarHMTa Ha PaMKy C TOKOM» T '

5 JleficTBMEe MarHUTHOTO TOJI HAa JBUXKYIIYIOCS 3apSKEHHYIO 1 19.09.2023 bubnmnorexa [JOK
yactuiry. Cuia Jlopenna. Padota cuiiel Jlopenna A https://m.edsoo.ru/ff0c9df4
DJieKTpoMarHuTHast UHAYKIHs. [IoToOk BEKTOpa MarHUTHOM

6 uaaykuuu. DJ1C uHAyKIMKU. 3aKOH 3J1€KTPOMarHuTHOM 1 20.09.2023
nHaykunu Papanest

7 JlabopaTtopnas pabora «/cciaenoBanue siBICHUS 1 1 96.09.2023 bubnuorexa [JOK
HIIEKTPOMATHUTHOM WHYKLIAI» o https://m.edsoo.ru/ff0cal50
NunyktuBHOCTH. SABNenne camonnaykuuu. IJ1C Bu6 OK

8 CaMOMHIYKIIMH. DHEPIrHsi MATHUTHOTO MOJI KaTYIIKH C 1 27.09.2023 htI;Isz'III;IrZT:;sT)(I)_[ru p—
TOKOM. DIIEKTPOMArHUTHOE OJIE T '
TexHUYECKHE YCTPOHUCTBA M MX TIPUMEHEHHE: TIOCTOSTHHBIC

9 MarHUTHI, SJIEKTPOMArHUTBI, JIEKTPOIBUTATENb, YCKOPHUTEIN 1 03.10.2023
3JIEMEHTAPHBIX YaCTHII, HHAYKIIHOHHAS TIeYb

10 O6o06maromuit ypok « MarHuTHOE T0JIe. DIEKTPOMArHUTHAS 1 04.10.2023 bubnmnorexa [JOK

HUHAYKIOUA

https://m.edsoo.ru/ff0cab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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https://m.edsoo.ru/ff0c9ac0
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Kontponbhas pabota mo teme «MarHuTHOE ToJIe.

Bubnuoreka [JOK

11 10.10.2023
DneKTpOMarHuTHAsT MHITYKITHS https://m.edsoo.ru/ffOcad58
CBoOoHBIC MEeXaHHUYECKUE KosieOanus. ["apMoHdecKkne
. bubmuoreka [JOK
12 | koneOanus. YpaBHEHHE TAPMOHHYCCKUX KOJICOAHUH. 11.10.2023
https://m.edsoo.ru/ffOcaf06
[IpeBpanienue 3Hepruu
Jlaboparopnas pabota «lccienoBanue 3aBUCHMOCTH
13 | mepwoaa MambIX KOJIEOAHWH Irpy3a HA HUTH OT JUTHHBI HUTH U 17.10.2023
MAacChI Tpy3a»
Konebatenbublit koHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIC
14 Kose0aHus B UI€aTbHOM KOoJeOaTeTbHOM KOHTYPE. 18.10.2023 bubnmnorexa [JOK
AHaIIOrHs MEXy MEXaHUYECKUMHU U DJIEKTPOMATHUTHBIMU o https://m.edsoo.ru/ff0cb820
KoJeOaHusIMU
®opmyna ToMcoHna. 3aKOH COXpaHEHUSI SHEPTUU B bubanorexa [JOK
15 24.10.2023
U7eabHOM KOJIeOaTeTbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyxaronux KonedaHusX. BeiHyKIeHHbIE
16 | mexanmueckue Konebanusi. Pezonanc. BeiHykaeHHbIE 25.10.2023 bubmorexa HOK
’ ' e o https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOIeOaHUs
[Tepemennsbiii Tok. CHHYCOUIATBHBIN TEPEMEHHBIN TOK.
17 | MomHOoCTh EPEeMEHHOT0 TOKa. AMIUTUTYIHOE U 07.11.2023 bubmorexa HOK
qu p ' A o https://m.edsoo.ru/ffOcbd34
JeCTBYIOIEE 3HAUEHHUE CHITBI TOKA U HAPSHKECHUS
Tpauchopmarop. [IponsBoacTBo, nepenaya u noTpedIeHUE
1g | panchopmarop. Hpomssox peR P 08.11.2023
ANEKTPUYECKOM SHEPTUU
YCTpOICTBO U IPAKTHUECKOE MPUMEHEHHUE ITEKTPHUECKOTO
19 | 3BOHKa, TeHepaTopa MEPEMEHHOTO TOKA, JIMHUH 14.11.2023 bubmmorexa [JOK
’ patopa tep ’ o https://m.edsoo.ru/ff0cc324
aNeKTponepeaay
DKOJIOTHYECKHEe PUCKHU MPU IPOU3BOJICTBE IIEKTPOIHEPTHH.
20 | KynbsTypa UCTONB30BaHUS SJEKTPOIHEPTUHU B TIOBCETHEBHOM 15.11.2023
KU3HU
MexaHuyeckue BOJHBI, yCIOBUS paciipocTpanenus. [lepuos.
bu6nmoreka [JOK
21 | CkopocTb pacrpocTpaHeHus U JuIMHa BoJHbI. [lonepeunsie u 21.11.2023

MMPOAOJbHBIC BOJIHBL

https://m.edsoo.ru/ffOccab4
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https://m.edsoo.ru/ff0cca54

3Byk. CkOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. bubmmoreka [JOK
22 22.11.2023
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMArHUTHbIE BOJHBI, UX CBOMCTBA U CKOPOCTb. bubanorexa [IOK
23 28.11.2023
[IIxana 31eKTpOMarHUTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paguoOCBsI3U U TeleBUACHU. Pa3BuTHe cpencTB 99.11.2023
cBs3u. Pagunosnokanus
bu6nuoreka [JOK
25 | KontponbHas padora «Konebanus 1 BOJTHBD 05.12.2023 httos://m.edsoo.ru/f0cc6T8
[IpsamonHENHOE PacIpOCTPAaHEHHUE CBETA B OJTHOPOAHOMN bubanorexa [JOK
26 y 06.12.2023
cpene. Toueunblit UCTOYHUK cBeTA. JIyd cBeTa https://m.edso0.ru/ff0cd350
OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus ceera. [loctpoeHue bubmuorexa [JOK
27 - 12.12.2023
M300paKCHHH B TUIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue ceta. [loaHOE BHYTpEHHEE OTPa’KEHHUE. 13.12.2023 bubnnorexa [HOK
IIpenenbHbIi yroa MOIHOTO BHYTPEHHETO OTPaKEHUS o https://m.edsoo.ru/ff0cd7f6
29 Jlaboparopuas pabota «M3mepenue nokasarens 19.12.2023 bubnuorexa [JOK
MPETOMJIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune nzobpakenwnii B mun3ze. Gopmyna bubmmorexa [JOK
30 . 20.12.2023
TOHKOM JIMH3BI. Y BEJIMYEHUE JIMH3bI https://m.edsoo.ru/ff0cddle
31 Ha6opaToszi;1 pabora «VccienoBanue cBOMCTB 96.12.2023
M300paKEHUI B JIMH3AX)
39 Hucnepcus cBera. CnoxkHbIN cocTaB 6enoro ceera. L[BerT. 97 12.2023
Jlaboparopnas pabota «Habmroienue nucrnepcuu CBeTa
Wntepdepentus cera. Audpakius ceera. JJudppakunonnas bubnnorexa [JOK
33 )} 09.01.2024
pemeTKa https://m.edsoo.ru/ffOced22
bu6mmorexa [{OK
34 | TlomepeyHocTh cBeTOBBIX BOJH. [lonspusanus cBeta 10.01.2024 https://m.edsoo.ru/Ffocfo2e
35 OnTHueckue mpruOOPHI M YCTPOICTBA U YCIOBUS UX 16.01.2024
6e301acHOro NMPUMEHEHUS
36 | I'paHUIIBI IPUMEHUMOCTH KJIACCHYECKON MEXaHUKH. 17.01.2024 bubmmoreka [JOK
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[ToctynaTel cienuanbHON TEOPUH OTHOCUTEIIBHOCTH

https://m.edsoo.ru/ff0cf862

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHU bubnmnorexa [JOK
37 23.01.2024
W COKpAILIEHUE ITMHBI https://m.edsoo.ru/ffOcfad42
OHeprus U UMILYJIbC PEISITUBUCTCKON YacTUlbl. CBA3b bubnnoreka [IOK
38 . 24.01.2024
MAaccChl ¢ JHEPIUEN U UMITYJILCOM. DHEPIHsl IOKOS https://m.edsoo.ru/ffOcfc68
Kontponbnas pabora «Ontruka. OCHOBBI CIIeIUATEHOMN bubnnorexa [JOK
39 30.01.2024
TEOPUHU OTHOCUTEIBHOCTI https://m.edsoo.ru/ffOcf6f0
bu6mmorexa [{OK
40 | ®dotonsl. Dopmymna [lnanka. DHEprUs U UMMyYILC HOTOHA 31.01.2024 https://m.edsoo.ru/ffocfe16
41 OtkpsiTue 1 uccienoBanue poroddpdexra. OnbiTer A. I 06.02.2024 bubnuorexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl porodddekra. YpaBHeHUE DUHIITSHHA s bubmmoreka [JOK
42 07.02.2024
dbotoaddekra. «Kpacnas rpanumna» Gorordpdexra https://m.edsoo.ru/ff0d015e
43 I[alaneHHe ceera. OnwiTel [1. H. JIeObeneBa. Xumuaeckoe 13.02.2024 bubmmorexa [JOK
JIECTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHuyeckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: 14.02.2024
¢dboTorneMeHT, POTOAATYHK, COHEUHAs! OaTapesi, CBeTOAUO
. bubnuorexa [JOK
45 Pemenue 3amay 1o teme «1IeMEHTH KBAHTOBOM OIITUKI) 20.02.2024 https://m.edsoo.ru/Ff0d0302
Mopens aroma Tomcona. OmnbiTer Pesepdopa mo bubnuorexa [JOK
46 21.02.2024
paccesiHuio a-yactull. [InanerapHas moaens aToma https://m.edsoo.ru/ff0d091a
bu6mmorexa [IOK
47 | 11 b 27.02.2024
OCTyHATH Hopa 02.20 https://m.edsoo.ru/ff0dOafa
48 N3nyuenue u nornoiieHue GOTOHOB MPH MEPEXojie aToMa C 98.02.2024 bubnuorexa [JOK
OJIHOTO YPOBHsI DHEPIUU Ha Apyroi. Buabl criekTpos o https://m.edsoo.ru/ff0dOafa
BouniHoBBIE cBOMCTBa yacTull. BonHbl ae bpois.
49 | KopmyckynsipHO-BOJIHOBOM nyanu3M. CrioHTaHHOE U 05.03.2024 brbamorexa HOK
PIyCIyIAp a ’ A https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3Ty4YCHHE
50 OtkpsiTHe pagrnoakTuBHOCTH. OnbITE Pesepdopaa mo 06.03.2024 bubmmoreka [JOK

OIpPCACIICHUIO COCTaBa PaIUOAKTUBHOI'O U3JIYUCHU A

https://m.edsoo.ru/ff0d0fd2
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51

CaoiictBa anb(a-, 6era-, raMmma-u3nyueHus. Biusaue
PaIMOaKTUBHOCTH HA KHUBBIE OPTaHU3MBI

12.03.2024

52

OTkpeITHE TPOTOHA U HEWTpoHA. M30TOMBI. ANba-pacnas.
DJEeKTPOHHBIN U MO3UTPOHHBIN Oeta-pacnan. ['amma-
U3IIy4eHUe

13.03.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B siipe. SIepHbIe peaKiHH.
Anepubiii peaktop. [IpoOaeMbl, MepCIIEKTUBHI,
AKOJIOTUYECKUE ACTIEKTHI S/I€PHOM SHEPreTUKU

19.03.2024

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

54

OnemeHTapHbIe YacTULBl. OTKpPBITHE NO3UTPOHA. MeTOo b
HaOJIOACHUS U PETUCTPALIMU HJIEMEHTAPHBIX YaCTHII.
Kpyraslii cton «@yH1aMeHTalIbHbIE B3aUMOIECHCTBUS.
EnuHCcTBO M3nueckoil KapTHHBI MUPay»

20.03.2024

bu6mmorexa [{OK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro HebGa. Co3Besnus, ipkue 3BE3/IbI, TUIAHETHI,
nXx BuauMoe aBmxkenne. CoaHeyHast CUCTEMa

02.04.2024

56

Connue. ConHevyHasi aKTUBHOCTb. MIcTOUHUK 3HEprun
Comnnia u 38€311

03.04.2024

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/bI ITIABHOMN
MOCJIeI0BAaTENbHOCTU. BHYTpeHHEe cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABIEHUS O IPOUCXOXKACHUN U
sposrrorny CoutHIa U 3BE3.

09.04.2024

58

Muneunsiii [lyte — Hama ['anaktuka. [lonoxenue u
neuxenne Connua B [Nanaktuke. ["anaktuku. Y€pHble AbIPHI
B s/Ipax rajJakTHK

10.04.2024

59

Bcenennas. Paz6eranue ranaktuk. Teopust bonbioro
B3pbIBa. PeslnkTOBOE M3iTyueHue. MeraranakTuka

16.04.2024

60

Hepemennsie mpo6ieMbl aCTPOHOMHH

17.04.2024

61

Kontponbnas pabota «951€eMEeHTBl aCTPOHOMUU U
acTpoU3UKI»

23.04.2024

62

O6o06maromuii ypok. Poib pusuku u acrponomuu B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM, COIMAJIbHON 1
ITUYECKOH chepax MesaTeTbHOCTH YeIOBEKa

24.04.2024



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

O6o0maromuii ypok. Poias 1 MmecTo U3k 1 acTpOHOMHH B

63 . . 1 07.05.2024
COBPEMEHHOW HayYHOH KapTHHE MHUpa
O6o06maromuii ypok. Pois pusnueckoit Teopun B

64 | dopmupoBaHUU MpEACTABICHUH O (PU3HMUECKON KapTHHE 1 08.05.2024
MUpa
Oo6o06maromuit ypok. Mecto ¢pu3nueckoil KapTHHBI MUpPa B

65 | oOmeM psiTy COBPEMEHHBIX €CTeCTBEHHO-HAYIHBIX 1 14.05.2024
MPEJCTABICHUI O MIPUPOJIE

66 PesepBHbliil ypok. Marauutnoe nosie. Ontuka. KBanrosast 1 15.05.2024
¢duzuka

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» dusuka, 10 kirace/ Mskummes I'.41., byxosues b.b., Corckuit H.H. nmon
penakuueit [lapdpentoeBoii H.A., AkiinonepHoe o0miectBo «M31aTenbCcTBO
«IIpoceemienue»

» ®usuka, 11 knace/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. nox
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61iecTBo «M31aTenbcTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

http://class-fizik.ru/v10.htmi

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://m.edsoo.ru
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