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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 06a30BOr0 ypOBHS HA YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW U TpeOOBaHUI K pe3yibTaTam
OCBOEHHMSI OCHOBHOM 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbIXx B OPI'OC
COO, a Ttaxxe ¢ yuérom enepalibHOM pabodeil mporpaMMbl BOCIUTAHUS U
KOHIIEMIUK TpenoAaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yrommux OCHOBHBI€
o0Opa3oBaTebHbIe MPOrPAMMBI.

Conepxanue mporpaMmbl 1O (U3MKE HaMpaBieHO Ha (QopmupoBaHUe
€CTECTBEHHO-HayYHOM KapTUHBI MUpa oOydaromuxcs 10—11 kmaccoB npu o0ydeHun
ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOIO MOJIXO0/a.
[Iporpamma o ¢pusuke coorBercTBYeT TpedoBanusIM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANpPEAMETHBIM pe3yiibTaTaM OOyUeHHs, a TAaKKe
YUUTBHIBAET HEOOXOIMMOCTh pEaTH3alMi MEXKIIPEIMETHBIX CBA3€H (GU3MKH C
€CTECTBEHHO-HAYYHBIMHU y4€OHBIMM ITpeIMETaMU. B Hell onpenenstoTcs OCHOBHbIE
e u3ydeHus (U3MKU Ha YPOBHE CPEAHEro o0IIero o0Opa3oBaHus, MIIaHUPYEMbIe
pe3ynbTaThl  OCBOEHHUSI Kypca (PU3MKH: JIMYHOCTHBIE, METalpeIMETHBIE,
npenMeTHbie (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca PU3UKU Ha Oa30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJbTATHI IO F0JIaM 00yUYEHUS;

e cojepxaHue ydeOHoro npenmera « Ou3nkay 1mo rojgam o0ydeHusl.

®u3rka Kak Hayka O HauOosiee oOLIMX 3aKOHaxX MPUPOJbI, BBICTyHAas B
KayecTBE y4eOHOro MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. [IIKoapHBIN Kypc GU3UKH — CUCTEMOOOPa3yIOIINiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SIBJICHHUM, M3y4aeMbIX XUMHUEH, OUOJIOTHEH,
dbusznueckorr reorpadueid u actpoHomueid. HMcmonb3oBaHME U aKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelesisieT  XapakTep ¢ pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIOIUH B chepe FIHEPTeTUKU, TPAHCIIOPTA, OCBOEHUSI KOCMOCA,
IOJy4YEHMsI HOBBIX MAaTEpHAJIOB C 33JlaHHBIMU CBOMCTBaMU W Apyrux. M3ydenue
(U3MKU BHOCUT OCHOBHOM BKJIaJl B (pOPMUPOBAHUE ECTECTBEHHO-HAYYHOU KaPTUHBI
Mupa oOydarommxcs, B (OpMUpOBaHHE YMEHHH NPUMEHSATh HAYYHBIA METOJ
MO3HAHUS MTPH BBHIMOJIHEHUU UMY Y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca Gpu3uKku 111 ypOBHS CpETHET0 O0IIEro 00pa30oBaHMs MOT0KEH
PSI UAEH, KOTOpble MOKHO paccMaTpHUBaTh KaK MPUHIIUIIBI €0 TOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepHaj U3 BCEX pa3lienoB (PM3MKH, BKIIOYAET KaK
BONPOCHI KITACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.



Hoes cenepanuszayuu. B COOTBETCTBUM € HEW Mmarepuan Kypca (DU3UMKH
o0beaMHEH BOKPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBIseTcs
dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzauus OpEeANoOJaraer HCIOIb30BAHHUE
I'YMaHUTAPHOTO MOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
(Gu3MKHU ¢ pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y 3KOJIOTMYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gpu3mku npeamnonaraet 3HakOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKHX W TEXHOJOIMYECKUX MPUIOKEHUN M3yYEHHBIX
TEOpUI U 3aKOHOB.

Hoes osxonocuzayuu peanu3yercss TMOCPEACTBOM BBEACHHUS JJIEMEHTOB
CONEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TakXke OOCYKIEHUs
npo0JieM paloOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30M1acHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (U3MKU Ha YPOBHE CPEIHEro OOILEero
oOpa3oBaHus ABJISAIOTCS (pusmueckue Teopun (popmupoBaHUE TPEACTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3HUECKOU TEOpUH, Poju (yHIAMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEICTABIICHUSAX O IPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPHUH, JUIsl ONTMCAHUS €CTECTBEHHO-HAYUHBIX SIBJCHUI U MPOIIECCOB).

CucTeMHO-AEITENbHOCTHBIN MOAXOA B Kypce (PU3UKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allUd HKCIEPUMEHTATBLHOW JCSITEIbHOCTH O0YyYaroluXcs.
J1i1st 6a30BOr0 ypoBHS Kypca (PU3UKH — 3TO UCHOIb30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IpOrpaMMme
no ¢uzuke oOBEIUHEHBI B OOIIMUN CIUCOK YYEHHYECKUX MPAKTHUYECKUX PadoT.
Boinenenve B ykazaHHOM TiepedyHE Ja0OpaTOPHBIX pPadOT, MPOBOJUMBIX JIJIS
KOHTPOJISI M OLIEHKH, OCYIIECTBIISIETCS] YYACTHUKAMM 00pa30BaTENbHOrO Mpolecca
UCXOJIl U3 OCOOCHHOCTEW IJIAHUPOBAHUS W OCHalleHus kaOuHera ¢usuku. [lpu
3TOM O0ECHeunBaeTcsl OBJIaJeHHE OO0y4arolMMHCS YMEHHUSAMHU IPOBOAUTH
KOCBEHHBIE HM3MEPEHUs, HCCIEHOBAaHUS 3aBUCHUMOCTEH (U3MYECKUX BEIUYMH U
MTOCTaHOBKY OIIBITOB MO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonpioe BHUMaHuE yAENSIETCS PEUIEHUIO paCUETHBIX M KaU€CTBEHHBIX 3a/1a4.
ITpu 3TOM MJI pacYETHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJ1a4M C SBHO 3a/1aHHOU
(u3znuecko MOZENbI0, MO3BOJISIIOIIME TPUMEHATh HW3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasliena Kypca, TaK U HHTETPUPYS 3HAHUSA M3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUs HA
OOBSICHEHHE MpOTeKaHusi (U3NYECKUX SIBJIEHUM U TPOIECCOB B OKpY’Karolen
KU3HU, TpeOyrone BbIOOpa (U3UYECKOWM MOAENU IS CUTYallMd TMPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.



B cootrBerctBuu ¢ TpedoBanusimu @I'OC COO k maTepUanbHO-TEXHUYECKOMY
oOecrieyeHuto yyeOHoro mpouecca 0a30Bbld YpOBEHb Kypca (DU3MKH Ha ypOBHE
cpenHero oOiiero oOpa3oBaHUs JOJKEH HM3y4aTbCSd B YCIOBUSAX IMPEIMETHOTO
kaOuHeTa (U3WMKM WIM B YCIOBUAX HWHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMUKJIA. B kabuHeTe Pu3uku JOMKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [Ji1 BBINOJHEHUS YKAa3aHHBIX B IporpaMMme IO
(¢u3MKe yUeHUYECKUX MPAKTUYECKUX PaOOT U IEMOHCTPAIIMOHHOE 000pYI0OBaHUE.

JleMOHCTpalMoHHOEe 00OpyAoBaHHE (OopMHUpPYETCI B COOTBETCTBHHU C
NPUHLKAIIOM MHHUMAJIbHON JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMiA st
UCCIICIOBAHUS  HM3Y4YaeMbIX SIBJIEHUHM M  TPOILIECCOB, OMIUPUUECKUX U
(dyHIaMEHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHEHHI.

JlabopatopHoe o00OOpymoOBaHWE I YYCHWYECKHX TMPAKTHUECKUX padboT
dopmMupyeTcsi B BHIE TEMaTHYECKMX KOMILJIEKTOB M OOECIeuYnBaeTcss B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaThyecKkue KOMIUIEKTHI
1ab0paToOpHOro 00O0PYIOBaHMS JOKHBI OBITH TOCTPOCHBI HAa KOMILIEKCHOM
UCTOJIb30BAaHUM AHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTETBHBIX CUCTEM B BUJI€ HU(PPOBBIX JTaOOPATOPHUIA.

OCHOBHBIMU LEJIIMHU U3y4€HUS PU3UKHU B 001IeM 00pa30BaHUU SBIISIFOTCS:

o (opmupoBaHue wuHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HAYYHOMY
U3YUYCHUIO TPUPOABI, Pa3BUTHE WX HHTEIUIEKTYalIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HAHUA U POpMUpOBaHUE
UCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMHpPOBaHNE HAYYHOI'O MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHs] OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTaTbHBIX 3aKOHOB (DU3UKU;

o (opMupoBaHHE YMEHUN OOBIACHATH SBICHHUS C HCIOJb30BAHHEM
bu3nuecKknxX 3HAaHUHM ¥ HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHme mpeACTaBICHUN O ponu (PU3UKHU I PA3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHil.

JlocTmkeHne HTUX lenei oOecrednBaeTcsl pelieHneM CIeIYIONINX 3a1ad B

npolecce u3ydeHust Kypca GuU3NKy Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus:

e TpuOOpPETEHUE CUCTEMBI 3HAHUI 00 00X PU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHHWKY, MOJIEKYJSIpHYIO (U3HKY,
ANEKTPOIUHAMUKY, KBAHTOBYIO (DH3UKY M SJIEMEHTHI acCTPOPHU3UKY;

e (opmupoBaHue yMEHUU TPUMEHSATH TEOPETUUYECKUE 3HAHUA IS
OOBsICHEHHST (PU3WYECKUX SBICHUW B TPHUPOAE H JUISl TPUHATHS
MMPAKTUYECKUX PEUICHHUM B MIOBCEAHEBHOMW KU3HU;



e OCBOCHHE CIOCOOOB pEIICHHs pa3IUYHBIX 3a7a4 C SBHO 3a/IaHHOU
du3ndyeckoil MoOJENbI0, 3aJad, MOAPAa3yMEBAIOIIMX CaMOCTOATEIHHOE
co3gaHue pU3NUeCKO MOJIEIIH, aIEKBAaTHOW YCIOBHSIM 3a]1a4H;

e TMOHUMaHWE (U3UUYECKMX OCHOB U MPHUHIIUIOB JEUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJIOTUIECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOITYIO
cpeay;

e OBJQJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS W TMPOBEACHUS
bu3nUeCcKNX HKCIEPUMEHTOB, aHAIM3a W HHTEPIpETaliu UHQPOpPMAIIHH,
OTIpEIEIICHSI TOCTOBEPHOCTH MOTYYEHHOTO Pe3yIbTaTa;

e CO3JIaHWE YCIIOBHH JIJI1 Pa3BUTHs YMEHHI MPOEKTHO-UCCIIEIOBATEILCKOM,
TBOPUYECKOW JEATETbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHH) HAa YPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBoauTcst 136 vacos: B 10 kinacce — 68 yacoB (2 yaca B HelEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraempiii B mporpamMme Mo ¢u3MKe IMepeueHb JabopaTOpPHBIX U
NPAKTUYECKUX padOT SBIAECTCS PEKOMEHJOBAaHHBIM, YYMTENIb JENaeT BHIOOD
MPOBENCHNUS JIA0OPATOPHBIX pPabOT ¥ OMBITOB C YYETOM HMHIWBUIYATHHBIX
0COOEHHOCTEN 00yJaroIuXCsl.



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT O MO3HAHUSA

®usnka — Hayka o mnpuponae. HayuHbie mMeTonbl NMO3HAHUS OKPYKAIOLIETO
mupa. Poib 3kcriepuMenTa 1 TEOpUU B IIPOLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue ¢Gu3ndecKuX SBICHHM M TporieccoB. HaydHbie THIOTE3bI.
duznyeckre 3aKOHbl U TEOPUHU. ['paHHIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mecto ¢usuku B (GOpMHUPOBAHMU COBPEMEHHON HAy4YHOW KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UUDPPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKHU.

Paspnes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBHkKeHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JABUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienune, cKoOpocTh (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTEpUAIbHOM TOYKH, MX MPOEKIWH Ha OCH CUCTEMbI KOOpJMHAT.
CrnoxxeHue rnepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMepHOE M paBHOYCKOpPEHHOE MpsSMOJIMHEWHOe IBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHMS, IyTH U IEpEMEIICHUs
MaTepUaJIbHON TOYKUA OT BPEMEHH.

CBoOomHOe TazieHue. Y CKOpeHHe CBOOOHOTO A ICHUS.

Kpusonunennoe nprxeHue. /[BmxkeHne MaTepruaibHOM TOUKHU M0 OKPYKHOCTH
C TOCTOSHHOM MO MOZYJIIO CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHENHAsI CKOPOCTb.
[Tepuon u yactora oOparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuuecknue yCTpPOMCTBa M MNPAKTUYECKOE MPUMEHEHHE: CHUAOMETP,
JBUKEHUE CHAPSIIOB, LIETIHbIE U pEMEHHBIE TIepeavyu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPAlUsl KUHEMATHUUYECKUX XAPAKTEPUCTUK
JIBAYKEHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGmtonenue nBMWXEHUs Tena, OPOILIEHHOTO MOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepeHne yckopeHus: CBOOOHOr0O NaaeHMs.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

N3ydeHre HEPaBHOMEPHOTO ABMIKECHHS C LEIBIO ONPEAEICHUsS MITHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEGHHS MEXAY NYTSIMH, NPOHIAECHHBIMU TEJIOM 3a
NOCJIEIOBATENBHBIE PABHBIE IIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBW>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne nBUKEHUs MIAPUKA B BA3KOU )KUIKOCTH.

N3yuyenue aBuxeHus Tena, OpOIIEHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOcTH  [amunes. Ilepeeii  3akoH  HeroToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HerotoHa aiist
MaTepuaabHOM TOUKU. TpeTuit 3akoH HproTOHA 1151 MaTepuanbHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsbkectn. llepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKoabxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKOIBKEHHs U cuiia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIEHUS NPH JIBHKEHUH T€Ja B )KUIKOCTH WUJIU Tase.

[TocTynarenpHOE U BpalllaTeIbHOE IBMXKEHHE a0COIFOTHO TBEPAOrO TeEaA.

MoOMEHT cuibl OTHOCUTENBHO OcH BpamieHus. llnedo cumibl. YcmoBus
paBHOBECUS TBEPIIOTO TENA.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: IOALIMIIHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuuu.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOIIUX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBHCUMOCTb CHJIbI YIPYTOCTH OT AeOopMaluH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHME CHJT TPEHUS MTOKOSI, KAUEHNS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopnule pabomoi

N3ydenue ABMKEeHUS OpycKa MO HAKIIOHHOM TIOCKOCTH.



HccnenoBaHne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pe3HOBOM 00pasIie, oT ux aedopMaliui.

UccnenoBanne yclioBHII paBHOBECHS TBEPIOTrO TeNa, HMMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonwl coxpaneHus 6 MexanHuke

Nmnynse MatepuanbHOM TOYKM (Te€na), CUCTEMbl MATEpHAIbHBIX TOYEK.
NMnynbc cHUbl U U3MEHEHHE HMITYJIbCA TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Pabora cumnbl. MOIIHOCTD CHJIBI.

Kunernueckass sHeprusi MarepualibHOW TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[ToreHnmanbHas SHEPIUsl. [ToreHumanpHas SHEPrust YIIPYTO
nedhopMHUpPOBaHHOMN MPYXUHBIL. [loTeHIMaNbHAS SHEPTHS Tejla BOJIN3H MOBEPXHOCTH
3emMiu.

[loreHUMabHBIE W HEMOTECHUHUAJIBHBIE  CHJIBL. CBsi3b  paboThI
HEMOTEHIHUAJIBHBIX CHJI C ©3MEHEHUEM MEXAHUYECKOW YIHEPTUU CUCTEMBI T€J. 3aKOH
COXpPaHEHMUS MEXaHUYECKOU SHEPTHM.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yecKkre yCTpOCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN NUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE BMXKEHUE.

[Tepexoa moTeHIIMATBLHON YHEPTUU B KHHETHUECKYIO H O0OPATHO.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJIMHAKOBBIX
HUTSHBIX MasSTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHMEM MEXaHWYECKOW DHEPruu
T€Jla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO XKI'yTa.

Paznen 3. MosekyasipHast Gu3nKa 1 TEPMOJAMHAMMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysua. Xapakrep IBUKEHUS U
B3aUMOJICMCTBUSL YaCTUL BellecTBa. Moaenu CTpPOeHUs TIa30B, KUJIKOCTEU H
TBEPABIX TE U 00BICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE dTUX Mojesel. Macca u
pa3Mepbl Mosekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ m3mepenue. lllkana Temmneparyp
Lenbcus.



Mopens  wupeanmpHOoro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJSIPHO-
KMHETUYECKOW TEOPUU HJICAIbHOTO Ta3za. AOCOJIIOTHAas TeMmIepaTypa Kak Mepa
CpENHEN KWHETHUYECKON DSHEPruy TEIUIOBOrO JBMXKEHWs 4acTul rasza. Illkama
temneparyp KeneBuHa. I'a3oBbie 3akoHbl. YpaBHeHUEe MeHneneeBa—Knamneipona.
3akon JlanbToHa. M3omponiecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
nu3obapa.

TexHuyeckre YCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOCHHE BeIlecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnpiTel 10 U Py3un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOT'O JIBUKEHUS.

Moguens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aMMOJICHCTBUSI.

Mogenb, WILTIOCTpUpYIOIIask NPUPOY AABJICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIFOCTPUPYIOIINE YpPaBHEHHUE COCTOSHHUS WICAJIbHOIO TIasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamophuie pabomoi

Omnpenenenue mMaccbl BO3JyXa B KIACCHOM KOMHAaT€ Ha OCHOBE H3MEPEHUU
00BbEMa KOMHATBI, IABJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOIO
rasa.

Tema 2. OcHoebl mepmooOuHaMUKU

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHenusi. KonnuectBo TemnoTsl U pabora. BHyTpeHHsIs
BHEPrusi  OAHOATOMHOIO  HWJEaJlbHOrO  Ta3a.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3Iy4YCHHUE. Y JeIbHAS TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo Tem1oTh pu Temionepeaaye.

[Tonsatne 00 amguabaTHOM mporiecce. IlepBbIi 3aKOH TEPMOJMHAMUKH.
[Ipumenenre mepBOro 3akOHa TEPMOJMHAMHKHU K u3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Brtopoii 3akon TepmoanHamMuku. HeoOpaTumMocTh IPOLIECCOB B MIPUPO/IE.

TeruioBele  mamuHbl.  [IpuHOUMIBI ~ AEHCTBUS ~ TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanus SHEPruM B TEIUIOBBIX MamuHax. Koaddumment mone3noro
nercTBus TemmoBord MammHbL Ilukn KapHo m ero xosd@uIMEHT IOJIE3HOTO
JeNCTBUA. DKOJIOTMYECKUE MPOOJIEeMbl TEIIOIHEPT€TUKH.



TexHudyeckre YCTPONUCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEllb
BHYTPEHHET0 CropaHus, ObITOBOI XOJOAWIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH HSHEPruM Tella MPU COBEPIICHUH PAOOTHI: BHUIET
MpoOKW W3 OYTBUIKM TIOJ JEUCTBHEM CXKATOTO BO3ayXa, HarpeBanwe 3¢upa B
JaTyYHHOU TpyOKe MyTEM TpeHus (BUI€0AEMOHCTpaLu).

N3meHenune BHyTpEeHHEH sHepTrun (TeMIiepaTyphl) Tea Ipu Terionepeaye.

OmnbIT 0 a1MabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTaTeNsl BHYTPEHHETO0 CrOPaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii skcnepumenm, 1abopamopHule pabomol

N3mepenue yaenpHOM TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanun eeuecmea. Dazoevie nepexoont

[TapooOpazoBanue u koHjeHcarus. Mcnapenue u kuneHue. AOCOIMIOTHAS U
OTHOCHUTEINIbHAsA BIAXKHOCTh BO3AyXa. HacellleHHbIM mnap. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KATIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucrannnyeckue u amopdHbie Terna. AHU3OTPONUS CBONUCTB
kpuctaminoB. JKuakue kpuctamibl. CoBpeMeHHblE MaTepuainbl. llnaBimenue u
KpUCTa/Ih3aus. Y aenbHas Teriora miasiaeHus. Cyonumarus.

VYpaBHeHue TerioBoro 0ajgaHca.

TexHudyeckre YCTpOMCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIIOTUU MOJYYEHUS] COBPEMEHHBIX MaTEpPUAIOB, B
TOM YHCJIE HAHOMATEPUaI0B, U HAHOTEXHOJOTUU.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAYKHOCTH.

HaGntonenune HarpeBanus 1 MjiaBjieHUs] KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3Mepenre 0THOCUTEILHON BIIXKHOCTU BO3/yXa.

Pa3nen 4. JiaekTpoanHaMuKa
Tema 1. dnexmpocmamuxa
DnekTpu3anus Tei. DIEKTPUIECKU 3apsi. [[Ba BU1a 3JIEKTPUUECKUX 3apsiIOB.
[IpoBogHUKM,  JOUAJIEKTPUKH U MOJYNPOBOAHUKH. 3aKOH  COXpPaHEHUs
3JIEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3JIEKTpUYECKUN 3apsi.
Onektpuueckoe mnosne. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYNEPHO3ULIAN IJIEKTPUYECKUX MOJeH. JIMHNM Hanps>KEHHOCTH DIJIEKTPUYECKOTO
OJISL.

PaGota cun snekrpoctaTudeckoro mois. [lorenuuan. Pa3HOCTh NOTEHIIMATIOB.
[IpOBOIHMKN M AUAIEKTPUKU B BJIEKTPOCTATUUECKOM IoJie. JlMasiekTpruueckas
IIPOHULIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHncarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATopA.

TexHuuecKkne yCTpOMCTBA M IIPAKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOI,
ANEKTPOMETP, DJJIEKTPOCTATHYECKash 3allliTa, 3a3€MIIEHHE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONMMPOBAJILHBIN amnIapar, CTPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3anmonelicTtBrue HadIEKTPU30BaHHBIX TEI.

DIIEKTPUUYECKOE TOJI€ 3aPSKEHHBIX TEI.

[IpoBOAHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUYECKas 3aluTa.

JI3IEKTPUKH B SJIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTb  DJIEKTPOEMKOCTH ILIOCKOrO KOHJAEHCAaToOpa OT IUIOIIAAH
IUIACTUH, PACCTOSIHUSA MEXITY HUMH U AUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamophuie pabomoi

N3mepenne 3nekTpOEMKOCTH KOHJAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

DNEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpsoxkenue. 3akon OMa 115 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBJICHHUE. YIEIbHOE COIMPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapajlieIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOIHUKOB.

PaGora osnekrpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTrO TOKA.

DIEKTPOABWKYIAsA CWIA M BHYTPEHHEE COINPOTUBICHHE HCTOYHHKA TOKA.
3axon Oma /171 MOJIHOM (3aMKHYTOM) 3JIeKTpruyeckon 1enu. KopoTkoe 3ambikaHHeE.

ONEeKTpOHHAsT  MPOBOAUMOCTh  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAJIIOB OT TeMIIepaTypbl. CBEPXIPOBOIANMOCTb.

DIIEKTpUYECKNN TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOHUKWY. CobcTBeHHas u IpUMECHas MIPOBOAMMOCTh
noaynpoBogHUKOB. CBoiicTBa p—n-niepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI.

DONeKTpu4Yeckuid TOK B pacTBOpax M  paciulaBaXx  3JEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNS. DIEKTPOIH3.



DIIEKTPpUYECKU TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHu4yeckre yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJITMETP, PEOCTaT, WCTOYHHKH TOKa, »JJIEKTPOHArpeBaTeNbHBIC MPHUOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPBI, TEPMOMETP CONPOTUBIIECHUS, BAKYyMHBIA AUO/,
TEPMUCTOPBI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, rajbBaHUKA.

Jlemoncmpayuu

N3MepeHune cuiibl TOKa U HaIPSKEHUS.

3aBUCUMOCTh COINPOTUBICHUS HWIMHAPUYECKUX MNPOBOJHUKOB OT JIJIUHBI,
IUTONIA/IM MOMEPEYHOr0 CEYEHUsI U MaTepHaia.

CwmemanHoe CoeIMHEHUE ITPOBOHUKOB.

[Ipssmoe wu3MepeHue BIeKTpoABHXKYIIEH cuibl. KopoTrkoe 3amMbikaHne
raJIbBAaHUYECKOr' 0 3JIEMEHTA U OLIEHKAa BHYTPEHHET O CONPOTUBIIECHUSI.

3aBUCUMOCTb COIPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBor pa3psa 1 MpOBOAUMOCTb BO3AyXa.

OnHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3ydenne cMenaHHOro COEIUHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOIBMKYILEH CUJIbl MCTOYHMKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBJIECHUS.

Habmronenue snexkrponusa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCyIIecTBISETCS C
y4ETOM COJIEPIKATENIbHBIX MEXIPEAMETHBIX CBS3€d C KypcamMH MaTeMaTHKH,
OMOJI0TMH, XUMHUH, reorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumore3a, (U3MYecKas BEIMYMHA, 3aKOH,
TEopusi, HaOII0ICHNE, SKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHWEe CUCTEMbl ypaBHEHUH, JuWHEWHas (yHKLHMS,
napa0osna, runepbosna, ux rpaukd U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH Ha OCU KOOPJNHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexannueckoe JNBUKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIUIO0OMEH KUBBIX OPraHU3MOB (BUbl TEILIONEPENAaUYH, TEIJIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEM, KUIAKOCTEN U ra3o0B,



JNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJIUTHUYECKAs  JAUCCOLMALSA,
rajbBaHMKA.

l'eocpagpus: BIaxXHOCTh BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonoeus: npeodOpa3oBaHUE JBHKEHUN C UCIHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpPAaHEHUs
UMIyJIbca B TEXHUKE (pakera, BOJAOMET W JApyrue), JBUrareib BHYTPEHHETO
CropaHusi, napoBasi TypOHHA, OBITOBOM XOJOIMIBHUK, KOHIULMOHEP, TEXHOJIOTUN
IOJyYEHHs] COBPEMEHHBIX MaTEpUAIOB, B TOM YHCJIE HAHOMATEpUAJIOB, M
HAHOTEXHOJOTUH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArpPEBATEIbHbIE puoopHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KJIACC

Pa3nen 4. JiaekTpoanHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKYUA

ITocTossHHBIE MarHuThl. B3anMogencTBre MOCTOSHHBIX MArHUTOB. MarHuTHoe
nosie. BeKTop MarHUTHOW MHAYKUWH. [[pMHIMIT Cynepno3ny MarHUTHBIX MOJIEH.
JluHuM MarHuTHOM WHAYKIUU. KapTMHa JWHUNA MarHUTHONM HWHIYKUWAHA TOJIS
IIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa JHHUHA WHIYKIAA
MArHUTHOTI'O TIOJISL JUIMHHOTO MPSIMOr0 MPOBOJHHUKA W 3aMKHYTOTO KOJBLIEBOTO
MPOBOJHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOJlyJb U HanpaBieHUE. [[BUKeHE 3apsyKeHHON YaCTHUIbI
B OJIHOPOJTHOM MarHuTHoM mnose. Pabota cunbl JlopeHna.

SIBneHne 3JIEKTPOMAarHUTHOM WHAYKUMH. [IOTOK BEKTOpa MarHUTHOMU
WHIYKIWAKU. OJEKTPOABIIKYIIAs Cujila HHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papanes.

BuxpeBoe »snekTpuueckoe Imosie. OIEKTPOABMXKYIIAs CHJIAa HHAYKUIHUA B
MPOBOJHUKE, IBUKYIIEMCS TOCTYIATEIHHO B OJHOPOJIHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBJICHME CaMOMHIYKIMHU. OJEKTPOJBWXKYILAs  CUJa
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE
MArHUThI, BJEKTPOMATHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO NyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIUYM MAarHUTHOTO MOJISL.

B3anmonerncTBue JByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME 3IEKTPOMArHUTHON UHIYKIUU.

IIpaBwiio Jlenna.

3aBUCUMOCTb AJIEKTPOJABMKYIIEH CHJIBI MHIAYKIHUHA OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHrne MarHuTHOT O MOJsl KATYIIKU C TOKOM.

HccnenoBanue AeHCTBUSA MOCTOSIHHOIO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW MHIYKIIUH.

Paspea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMacHUMHbIE KONEOAHUS

KonebarenbHas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
I'apmonunyeckue konedanus. Ilepuon, yactora, amrmumryga u Qa3a KoneOaHUM.
[IpyxvHHBIN MassTHUK. MareMaTu4ecKUl MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosneOanuii. [IpeBparienue sHeprun Npyu rapMOHUYECKUX KOICOaHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJeOaHUS B
UcabHOM KOJie0aTeTbHOM KOHTYpe. AHAJIOTUS MEXAYy MEXaHUYECKUMHU U
ANIEKTPOMAarHUTHEIMU KojeOaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUU B UJCATHHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBienue o 3aryxarolux KojieOaHUsIX. BeIHYK/I€HHbIE MEXaHUYECKUE
kosneOanus. PesoHanc. BeiHyX€HHbIE 3JIEKTPOMarHUTHBIE KOJIEOaHMS.

ITepemennbiii  TOkK. CUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U JACHCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u NOTPeOICHUE IIEKTPUUECKOIM
SHEPIUM. DKOJIOTMYECKUE PUCKU MpPHU MPOU3BOJACTBE ANEKTpodHeprun. KynbTypa
UCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHu4yeckue yCcTpOMCTBAa M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPUYECKUAN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JJUHUU JJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KoJIeOATENbHONW CHUCTEMbI (MPYKUHHBIA WA
MaTeMaTUYECKUIl MasTHUK).



Habmronenue 3atyxaromux KojaeOaHui.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGntonenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJeOaHuH.

Pe3onanc mnpu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOpPA, KATYLIKH
MHJYKTUBHOCTH U KOHJIEHCATOpA.

Mopens TMHUYN JIEKTPONEPEAAYH.

Vuenuueckuii skcnepumenm, 1abopamopHule pabomwl

WccnenoBanre 3aBUCMMOCTH TIEPHOJAa MaJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTMHBI HUTH U MaccChl Tpy3a.

UccnenoBanne nepeMeHHOr0 TOKA B LIETIH U3 TIOCIE0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60JIHbL

MexaHnnueckue BOJIHBI, ycioBHsL pacnpoctpaHenus. llepuon. CxopocTb
pacripocTpaHeHus U JyiMHa BoJHBL [lomepeuHble W TPOJOJIBHBIE BOJHBI.
WNHurepdepenus u Auppakuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
Bszaumuas opuenranus Bektopos E, B, V B anekrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, MpeoMJIEHUe, Toisipu3anus, Judpakius,
unTepdepenirs. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguoCBA3U U TeneBUAeHU. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHu4yeckre yCTpoWcTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YIbTPa3BYKOBasl JAUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
panuonpuEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3zoBaHue M paclpoOCTPaHEHUE MTONEPEUHBIX U MTPOIOIBHBIX BOJIH.

Kone06mromeecs Teno kak UICTOYHUK 3BYKa.

Habmronenue oTpaskeHust U IPeIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHunu 1 Audpakiiii MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

Halntonenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJION W
4acTOTOM KOJIEOaHU.



HccnenoBaHne CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE, ITPETIOMIICHHE,
noJsipusanus, 1upakius, tHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. [IpsAmMonnHENHOE pacHpOCTpaHEHUE CBETa B
onHopoaHoM cpene. JIyu cBera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKoHbI oTpaxxeHus cBeta. [locTpoeHue n3zodpaxeHuil B
IJIOCKOM 3€pKae.

[Ipenomiienue cBeTa. 3aKOHBI IIPEeTOMIIEHHUS cBeTa. AOCOMIOTHBIN TOKAa3aTelb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxeHue. [IpenenpHbId yroja mOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcust ceera. CiaoxHbIi coctaB Oenoro csera. Lser.

Cobwuparomue 1 paccerBarolye JuH3bl. ToHKas JinH3a. POKYCHOE pacCTOSIHUE
Y ONTHYECKas cuiia TOHKOW JuH3bIL. IlocTpoeHne n3o0paxxeHuil B COOMPAIOIIMNX U
pacceuBaromux JnH3ax. DopMysa TOHKOUN JIUH3BL. Y BETUYECHUE, JABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONITHUKHU.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHblE HCTOYHHUKH.
YcnoBusi HaOMIOAEHHS MaKCUMyMOB M MHHHUMYMOB B HMHTEp(EpEeHLNOHHON
KAapTUHE OT JIBYX CUH(A3HBIX KOr€PEHTHBIX NCTOUHHUKOB.

HNudpakius cBera. JlubpaknuoHHas pemérka. YCJIOBUE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  NAJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
IU(PPaKIMOHHYIO PEHIETKY.

[Tonspuzauus ceera.

TexHu4yeckre yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToanmnapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PELIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsAsMonuHEHOE pacIpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHHE CBETA.
OnTtuyeckre mprudopBkI.

[TonHOE BHYyTpEHHEE oTpaxkeHne. Monenb CBETOBOAA.

HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGntonenune nnrepdepennum cera.

HaGmronenune nudpakimu ceera.

Habmronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOUIBIO IPU3MBL.

[Tony4yenue cexTpa ¢ MOMOINIBbIO JUGPAKIIMOHHON PEIIETKH.

Habmronenue nonsipuzaiuu cBera.

Vuenuueckuii skcnepumenm, 1abopamophule pabomoi

N3mepeHune nokazaresns NpeaoMIEHUs CTEKIA.



HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3gen 6. OCHOBBI CIEIUAIBHON TEOPHH OTHOCUTEIbHOCTH
['paHuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [1oCTynaThl crienuaabHOM
TEOPUU OTHOCUTEIIbHOCTU: WHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIUIN OTHOCUTENBHOCTU DUHINTENHA.
OTHOCUTENBPHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHHU U COKPAIIEHUE
JUTMHBI.
DHeprusi 1 UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsi3b MacChl C 3HEPruen U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIbI. DHEPIHs
ITOKOS.

Pazgen 7. KBantoBas ¢pusuka
Tema 1. Inemenmul K8AHMOBOU ONMUKU
®otonsl. ®opmyna [1nanka cBsizu sHEprun GOTOHA C €r0 YaCTOTON. JHEPrUs
U UMITyJIbC (DOTOHA.
OtkpsiTre U uccnegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI

dotoaddexra. YpaBuenue DiiHimuTeHa s Gorodrdpdexra. «KpacHas rpaHuia
dotorddekra.

JlaBnenue ceera. OnbiThl 1. H. JIeOenera.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA U TNPAKTHUECKOE MPUMEHEHHE: (POTOIJIEMEHT,
doTongaTumk, coaHeyHas 6arapesi, CBETOANO/I.

Jlemoncmpayuu

®oTord(DeKT Ha yCTaHOBKE C IIMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHEHIHEro (potoaddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas mopenbs aroma. [loctynatel bopa. M3nmydeHne u TOIIIOLIEHHE
(GOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroi. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoinsa. KopryckynsipHO-BOTHOBOM
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUYCHHE.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHME: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBII KOMIBIOTEP.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGntonenune nuHelyaThIX CIEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, 1abopamophule pabomoi

Habmronenue tuHeR4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIIHNE CIOKHOCTh CTPOCHHS sApa. OTKpbITHE
paanoaktTuBHOCTH. OnbITH Pe3epdopaa o onpeneneHnio cocraBa paJuoakKTHBHOTO
uanydyeHusi.  CpoiictBa  anbda-, Oera-, ramMma-uziydeHus.  BrusHue
PaaMOaKTUBHOCTHU HA KUBbIE OPTaHU3MBI.

OTtkpbITHE TIpOTOHA M HeWTpoHa. Hykionnas momens simpa ['eitzenOepra—
NBanenko. 3apsaz sapa. MaccoBoe uucio sapa. M30Torsl.

Anba-pacnan. ONeKTpOHHBIH M MO3UTPOHHBIM Oera-pacnan. I amma-
U3JydeHue. 3aKOH PaJu0akTUBHOIO pacraja.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt Maccol sipa.

Anepnsie peakuuu. [lenenue u cuHTE3 A1€EP.

Anepusiii peaktop. Tepmosinepubiid cunTe3. [Ipobiembl U MEPCHEKTUBBI
AIEPHON SHEPTETUKH. DKOJIOTMUECKHE ACTIEKTHI SAEPHON IHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtobl HAOJIFOICHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHIL.

@yH1aMeHTaJIbHbIE B3aUMOAEHCTBUS. ENMMHCTBO (hr3nuecKkoil KapTUHBI MUpA.

TexHu4yeckne ycTpoucTBa U MPAKTHUYECKOE MPUMEHEHHE: TO3UMETP, Kamepa
Bunbcona, siiepHbIit peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€T4yrK MOHU3UPYIOIINX YaCTHUL.

Vuenuueckuii skcnepumenm, 1abopamophule pabomwl

WccnenoBanne TpekoB 4acTuIl (110 TOTOBBIM G oTOrpadusim).

Paspaes 8. DiieMeHTHI ACTPOHOMUM M aCTPOGU3MKH

Orarnbl pa3BUTHs acTpOHOMUHU. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3Bénnoro nHeba. Co3Be3qusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BUIUMOE
JIBUKEHUE.

Conneynas cucrema.

Connue. ConnewyHasi akTUBHOCTh. Mcrounwk sHeprum ConHua u 3BE3L.
3BE3BI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpamMma «CHEKTpaJbHBIM KIacc —
CBETHUMOCTbY». 3BE3Mbl TJABHOM MOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» I 3BE3] TJIABHOW IIOCIIENOBATEIBHOCTH. BHyTpeHHee cTpoeHue



3B€37. COBpEMEHHBIE MPEJACTABICHHUS O MPOUCXOXKAECHUH U 3BoIonuu CoJHIA U
3BE31. DTanbl )KU3HU 3BE3 .

Muneunbiii I[Iyts — Hama I'anaktuka. [lonmokenune m aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku m kBasapbl. UEpHbIE ObIPBI B AIpax
TaJaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06:a. Paz0eranue rajgakTuk.
Teopust bonbioro B3peiBa. PenukToBO€ U3IIydeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

Halntonenuss HeBOOpYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITbIOTEPHBIX
MIPWIOKEHUHN ISl ONIPEIENICHUS MOJI0KEHNsI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/11s1 CEBEPHOro MONMyIIapusl U IPKUE 3BE3/bI.

Habmonenus B Teneckon JlyHsl, miianet, Mueunoro Ilytu.

Oo6o0maroiee NOBTOPEHUE

Ponb ¢u3uku M acTpOHOMHMM B IKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COIMAIILHOM M ATUYECKOH cpepax NeaTeTbHOCTH YeI0BEKa, POJIh U MECTO (DM3UKH 1
ACTPOHOMUH B COBPEMEHHOW HayYHOH KapTHHE MUPA, posib (PU3UUECKON TEOPUH B
(dbopMUpoOBaHUU MPEACTaBICHUHN 0 (HU3NUECKON KapTUHE MUpPa, MECTO (DPU3UUECKO
KapTUHBI MHUpPa B  O0IIEM psJAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTABJIIEHUM O TIPUPOJIE.

MesknpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
y4ETOM COJEPIKATEIbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTUKH,
OuMoI0THY, XUMHH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnvie noHsimus, CBSI3aHHBIE C WU3YYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJIEHHWE, Hay4dHbIM (hakT, rumoresa, (u3nyeckas BEIUYWHA, 3aKOH,
Teopusl, HaOIIOCHUE, SKCIIEPUMEHT, MOJICITMPOBAHKE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemwIeHHWE CHCTEMBl ypPaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPbl M MX MPOEKIMU HA OCHU KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
NPOU3BOJHBIC DJEMEHTApHBIX (YHKIMI, TPU3HAKK TOI00US TPEYTrOJIbHUKOB,
oTpeieNIeHHE TUIOMIAIN TIOCKUX (GUTYp U 00bEMa Tell.

buonocus: >nekTpuyeckue SBICHUS B KUBOW MpUPOJIE, KoJieOaTeNlbHbIC
JIBUKEHUS B KUBOM NMPUPOJE, ONITUUYECKUE ABJICHUSA B )KUBOMW MPUPOAE, IEUCTBUE
paauanyy Ha )KUBBIE OPTraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS! CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHMSI KPUCTALTUICCKON PEIETKA, CIEKTPATHHBIA aHATIU3.



l'eocpagpua: marHuTHBIE TIONIOCAa 3€MJIM, 3aJI€KU MArHUTHBIX Py,
(doTochEMKa 3€eMHOI OBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU .

Texnonocus: JIAHUW DIIEKTpOIIepeAad, TIEeHEpaTop I[EPEMEHHOIO TOKa,
JJNIEKTPOABUTATENb, WHAYKLIMOHHAA II€Yb, pajap, pPaauoNpUEMHHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIIMOHHBIA amnmapar, BOJOKOHHAsS OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEIJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenune ydeOHOro mpenMera «®Dusmka» Ha YPOBHE CpPEIHEr0 OOIIETro
oOpa3zoBaHus (0a30BbIi YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHKEHHUE CIIETYIOIIUX
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa30BaTElIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyIbTAaThl OCBOCHUSI yUeOHOT0 npeaMera «Du3nKay JTOIKHBI
OTpaXaTh T'OTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WUIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
OMbITa W OMbITA JIESITEILHOCTH B MPOILIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIbHOU AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHMSI:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3ULIUKM 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCUICKOI0 OOIIECTBA;

NPUHITHE  TPAJAUIMOHHBIX  OOIEYEIIOBEUECKHMX TYMAaHUCTUYECKHX U
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JAESATEIBHOCTh B MHTEpPECAX TPaKJaHCKOIO
o0l1IeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJIEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMHA U HA3HAYCHHUEM;

FOTOBHOCTh K T'YMaHUTApHOU U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

c(hopMHUPOBAHHOCTH POCCUHCKOM IpaXkTaHCKOM UASHTHUYHOCTH, TAaTPHUOTH3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
pOCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUA:

c(hOopMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHICCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
JEATEIbHOCTU YUEHOIO;

OCO3HaHHE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO OY/IyIIIEro;

4) 3cTEeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOUICHHWE K MHUPY, BKJIKOYas SCTETHUKY HAYYHOTO TBOPYECTBA,
npuUCyIIero (GU3nIecKo HayKe;

5) Tpy10BOr0 BOCIUTAHMS:



UHTEPEC K pa3IMYHbIM cepaM NpoPecCHOHAIBHON AESATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKON, YMEHHE COBEPLIATh OCO3HAHHBINA BHIOOP
Oynyien npoeccuu 1 peaan30BbIBATh COOCTBEHHBIE JKU3HEHHBIE MJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JIacTH
(Gbu3UKU Ha TPOTSHKEHUN BCEU KU3HM,

6) IKOJIOTNYeCKOr0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh JKOJIOTMYECKOM KYJIbTYpPhl, OCO3HaHUE TIJ100aIbLHOTO
XapakTepa dKOJIOTHUYECKUX IpooIieM;

IJTAHUPOBAHUE U OCYIIECTBIIEHUE IEMCTBUM B OKPYXKAIOIIEH CPEJIe HA OCHOBE
3HAHHU LEJIed YCTOWUYUBOI'O Pa3BUTHUs YEIIOBEYECTBA;

paclIMpeHue OmbITa AEATEIIBHOCTA DSKOJIOTMYECKOM HAIPAaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HaHUH 10 (PU3HKE;

7) HIEeHHOCTH HAYYHOI'0 MO3HAHMA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKHU;

OCO3HAHME LIEHHOCTM HAayYHOU JEATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE
M3y4eHUs (PU3UKHU OCYLIECTBIATH IPOSKTHYIO U UCCIIE0BATENBCKYIO 1EITEIbHOCTD
VHJIMBUIYaJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKue aeiicTBUA:
CaMOCTOSATETLHO  (OpMyNHpPOBaTh W AKTyaIM3UPOBaTh  MpoOIIEeMYy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEATEIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HX
JOCTHXKEHUS;
BBISIBIIITh ~ 3aKOHOMEPHOCTHM M TNPOTUBOPEYUSI B  PacCMaTpUBAEMBbIX
(GU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHsS] NPOOJEMbl C YYETOM aHAIM3a MMEIOIIMXCS
MaTepUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKU NOCIIENCTBUN AEATEIBHOCTH;
KOOPJMHUPOBATH U BBIMIOJIIHATH pa0OTY B YCIOBHUSAX PEAIbHOr0, BAPTYaIbHOT'O
U KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3oBble ucciaenoBare/ibCKie AeHCTBHA:
BJIQJICTh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU NOHATHAMH M METOLAMHU
(bu3znyecKol HAyKU;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENbCKON M MPOSKTHON JEATEIbHOCTH
B 00JlacT (pU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJI0B pElIeHMs 3ahad (PU3MUYECKOTO COJAEP)KAaHUS, NPUMEHEHUIO Pa3INYHBIX
METOI0B ITO3HAHUS;

BIQJIETh BUAAMH JCATEIBHOCTH TO TMOJYYCHUIO HOBOI'O 3HAHUS, €ro
UHTEpIpeTaliy, MpPeoOpa3OoBaHUI0O W TMPUMEHEHHUI0O B PA3IUYHBIX Y4EOHBIX
CUTYallUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX IIPOEKTOB B 001acTU (PU3UKH;

BBISIBJISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3W UM aKTyaJU3UpoOBaTh 3ajadvy,
BBIIBUTATh TUTIOTE3Y €€ PEIIeHNUs, HAXOJUTh apTyMEHTHI JUIs I0Ka3aTeIbCTBA CBOMX
yTBEPXKICHUH, 3a]]aBaTh TapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBAaTh TONYYEHHBIE B XOJE€ PELIEHUs 3aJaud pe3yJbTaThl,
KPUTHYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OopMyaupoBaThb COOCTBEHHBIE 3aJayd B 00pa3OBaATEIbHON
JESITENbHOCTH, B TOM YHMCJIE€ IPU U3YYEHUH (PU3UKY;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

yMETh NEPEHOCUTh 3HAaHUA MO (U3UKE B MPAKTUUYECKYIO O0OJIacTh
KHU3HEICATETbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE UJIEH, MPEAJIaraTb OPUrMHAJIbHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JONYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ ungopmaunmeii:

BJaJIETh HABBIKAMM IOJyYEHUS MHPOpMALUU (PU3UUECKOIO COJEp/KAaHUS U3
UCTOYHHMKOB pAa3HbIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBIATh IOWUCK, AaHAJM3,
CUCTEMAaTH3alMI0 U HHTEpIpeTaluio MHGOPMALMU Pa3IUYHbIX BUIOB U (OpM
MPECTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTHh MH(OpMAIIHH;

UCMOJIb30BaTh  CpPEICTBA  MH(POPMAIMOHHBIX M  KOMMYHMKAI[MOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3al[MOHHBIX
3a/1a4 ¢ COOJTI0JIEHUEM TPeOOBaHU H)PTOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI,
pecypcocOepexeHnsi, TPaBOBBIX W OSTUYECKUX HOPM, HOPM HH(DOPMAIMOHHON
0€30IMacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp>KaHUs B pazNUYHbIX (opmarax c
yu€TOM Ha3zHauYeHUS MHPOPMAIUH U LIEIEBON ayAUTOPHUH, BRIOUPAs ONTUMATBHYIO
dopmy MpencTaBIeHNs U BU3yaTn3alliu.

KoMMmyHukaTuBHBIE YHHBepPcaibHbIe yueOHbIe 1eliCTBUS:
OCYIIECTBIISATH OOLIIEHNE HAa YPOKax (PU3MKH U BO BHE-YPOUHOH NESATEILHOCTH;
pacrno3HaBaTh MPEANOCHUIKM  KOH(DIUKTHBIX CUTyallMd M CMAr4arhb
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHHS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOWM M WHIUBUIYaJIbHOU
padoTHI;

BBIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JIEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJOT0 YJIE€HA KOJUIEKTUBA;

NpUHUMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICMCTBUS MO €€ HJOCTHKEHUIO: COCTABIISATH IUIaH JICWCTBUU,
pacrpenensaTh pojad C Y4ETOM MHEHHUM YYacCTHUKOB, OOCYXAAaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOET'0 BKJIaa M KaXJI0r0 YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yIbTaT 10 pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE NIPOEKTHI, OLECHHWBATH HAEU C IMO3UIUHA HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErHYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYAIUAX, IPOSIBISATH TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eliCTBUS
Camoopranm3anus:

CaMOCTOSITEJIbHO OCYUIECTBJISTh MO3HABATEIbHYIO JAESITEIIBHOCTh B 00JACTH
(GU3MKM W acTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIPHO COCTABJIAITh IUIAH PEIIEHMS] PACUETHBIX M KAauyeCTBEHHBIX
3a/1a4, TUIaH BBINOJIHEHUS IPAKTUYECKON pabOoThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEATIOYTEHUM;

J1aBaTh OLICHKY HOBBIM CUTYyaLUsIM;

paciupsTh paMKU yueOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHUN;

JieNlaTh OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILECHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 00JaCTH
(GU3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJIETh  HaBbIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUSA
COBEpIIAEMbIX JIEUCTBUM M MBICTUTENIbHBIX TIPOLIECCOB, HUX PE3yJIbTAaTOB U
OCHOBAHMUIM;

UCTOIb30BaTh MPUEMBI peiekcun NIl OLIEHKH CUTYallH, BIOOpa BEPHOIO
pELIeHMS;



yMEThb OIIEHUBaTh PHCKM U CBOEBPEMEHHO NPUHUMATH PEIICHUS MO0 UX
CHIDKEHHUIO;

NPUHAMATh MOTHUBBI W apTyMEHTHl JPYIHX TpPU aHalW3e pPe3yIbTaToB
JeSITeIbHOCTH;

NPUHUMATH ce0s, MOHNUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA,

NpUHAMATh MOTHUBBI W apTryMEHTHl JPYIHX TpU aHalu3e pe3yJbTaToB
JeSITeNTbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIMOKH.

B mporiecce nocTikeHus TIMYHOCTHBIX PE3yIbTaTOB OCBOSHHS MPOTrPaMMBbI IO
¢uszuke g ypoBHS cpeAaHero oOmero oOpa3oBaHus |y 0Oydarouuxcs
COBEPIICHCTBYETCS AMOIMOHATHHBIN WHTEIICKT, Ipenoaranui
c(hOpMHPOBAHHOCT:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHHE, BUACTh HANPABICHUS PA3BUTHS COOCTBEHHOM IMOLIMOHAIBHOM chephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPEryJIMPOBaHMsI, BKJIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHME HNPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CHOCOOHOCTh AJaNTUPOBATHCI K
HMOLIMOHATBHBIM U3MEHEHHSIM U MIPOSBISATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHHUIO ENH U
yCIIeXy, ONTUMHU3M, WHHUIMATHBHOCTH, YMEHHE JIEHCTBOBATh HCXOAS M3 CBOHUX
BO3MOXXHOCTEH;

AMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh OHUMATh dMOIIMOHATBHOE COCTOSTHHE
APYTUX, YYUTBIBATH €ro TPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIIATH UHTEPEC U pa3peniaTb KOH(PIUKTHI.

NPEJMETHBIE PE3YJIBTATBI

K xoniry o0yuenus B 10 kjaacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEPaX POJb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KapTHHBI MHpa, B Pa3BUTHUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIIOIEN;

YUUTBIBATh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETeH:
MaTepHualibHas TOYKa, MHEepIHabHasl CUCTeMa OTcuéra, abCOMIOTHO TBEPOE TEIO,
WJICAJIbHBIN Ta3, MOJAEIIN CTPOCHUS T'a30B, XKUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsij NPy PEIIeHUH (PU3NYECKHX 3a/1a4;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (MPOLECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEILECTBA U



ANEKTPOAMHAMHUKU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHUE,
CBOOOJHOE MaJIEHUE TEJ, JIB)KEHHUE MO OKPY>KHOCTH, WHEPIMS, B3aUMOJACHCTBUE
Tes, AupQy3us, OpOyHOBCKOE ABM)KEHUE, CTPOCHUE JKUIKOCTEH M TBEPABIX T,
U3MeHeHue 00bEMa Te MpU HarpeBaHuM (OXJIAXIEHUH), TEIJIOBOE PaBHOBECHUE,
UCIIApEHUE, KOHICHCAlMs, IUIABJICHWE, KPUCTAJIM3Aalus, KUIICHHWE, BIIAXKHOCTH
BO3/1yXa, MOBBIIICHUE HABJICHUA ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBsI3b MEXJY IapaMeTpaMM COCTOSHUS Ta3a B U30IPOLECccaX, IEKTpU3alusl Tell,
B3aUMO/ICVCTBUE 3aPsII0B;

OIKCHIBATh MEXAHWYECKOE IBMKECHHE, HCIONb3Yys (PU3MUecCKHe BETUYHHBIL:
KOOpAWHATA, IIyTh, IEPEMELICHUE, CKOPOCThb, YCKOPEHME, Macca Teja, CWIa,
UMITYJIbC T€Ja, KUHETUYECKash SHEprus, MOTEHUUAIbHAs JHEPIUs, MEeXaHU4YecKas
paboTa, MeXaHMYeCKas MOIIHOCTb, IMpH OMNHCAHUM NPABUIBHO TPAKTOBATh
(U3NYECKUil CMBICI HCHOJB3YEMBIX BEIWYMH, WX OOO3HAYEHHUS M EIMHMHIIBI,
HaxoJIuTh (HOPMYJbl, CBA3BIBAIOUIME JaHHYIO (PU3UYECKYIO BEIMYHMHY C JIPYrUMU
BEJINYMHAMU;

OIMCBHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBIICHMS,
UCTIIONB3Ysl (U3MUecCKHe BENUYHMHBL JaBJICHHE Tra3a, TeMIepaTypa, CpenHss
KUHETUYECKAsT DHEPIUs XaOTUYECKOI'0 IBWKECHHS MOJIEKYJI, CPEAHEKBaApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIIOThI, BHYTPEHHSS SHEprus, padbora rasa,
KO3((PUIMEHT TMOJE3HOro JEHCTBUS TEIUIOBOI'O JIBUraTels; IpU ONHUCAHUU
NPaBWIBHO TPAKTOBATh (DU3UYECKUN CMBICI HUCHOJIB3YEMbIX BEIMYMH, HX
0003HaYeHUsT W E€AUHUIBL, HAXOAUTh (OPMYJbL, CBSI3bIBAIOIINE JAHHYIO
(U3MYECKYIO BEIMUMHY C IPYTUMH BEIMYMHAM;

OIMCBIBATh U3YYCHHBIC HIEKTPUYECKUE CBOWCTBA BEILIECTBA U MIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ys (PU3MUYECKUE BEIUYUHBL: 3JIEKTPUUECKUM 3apsi,
JJIEKTPUYECKOE I10JI€, HANPSKEHHOCTD 110715, MOTEHLIMAN, PA3HOCTh ITOTEHIMAJIOB;
IpU ONHCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIHOIb3YEMBIX
BEJIMYMH, MX OOO3HAUeHMs W EIUHMIIBI; YyKa3blBaTb (POPMYJIbl, CBSA3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEJIUUUHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3UYECKHE MPOLECCHl U SBJICHUSA, UCIONb3Ys (PU3HUECKUE
3aKOHBI U IIPUHIUIIBL: 3aKOH BCeMUpPHOro Tarorenus, I, II u III 3akonsl HeroToHa,
3aKOH COXPaHEHMs MEXAaHUYECKOM DHEPIUM, 3aKOH COXPAHEHUs HMITYJIbCa,
IPUHLUII CYNEPIO3ULUNA CWI, NPUHIUII PAaBHONPABUSA HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHs BEILECTBA, Ia30BbIC
3aKOHBI, CBS3b CPEIHEH KMHETUYECKOW DHEPIUU TEIUIOBOTO IBUKEHUS MOJIEKYII C
aOCOJIIOTHOM TEMIIEpaTypoOM, MEpBbI 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAaHEHUS
JJIEKTPUYECKOro 3apsiaa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPHUHIIMITBI ICHCTBHUS MAIIIUH, IPUOOPOB M TEXHUICCKUX
YCTPOMCTB; pa3ianyaTh yCJIOBHS MX O€30MaCHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOU
KU3HU;

BBITIONTHATh DKCIEPUMEHTHI TI0 MCCIENOBAaHUIO (DU3UYECKUX SBICHUA U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX HM3MEPEHUM, IMPU 3TOM
dbopmynupoBaTh NpodsieMy/3ajiady U TUIOTE3y Y4eOHOIr0o SKCIIEPUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEIOAKEHHOT0 000pYA0BaHMS, IPOBOIUTD OMBIT U (POPMYIHPOBATH
BBIBO/JIBI;

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUMYHH, MTPU
ATOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUS M HUCIOJb30BaTh U3BECTHbHIC
METO/]IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXKAY  (PU3WYECKMMH  BEIMYUHAMH  C
HCIIOJIb30BAaHUEM IMPAMBIX H3MEPEHUH, NMPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(puKCHpOBATh PE3YJILTATHI OJYYEHHOW 3aBUCUMOCTH (PU3NYECKHUX BEJTMYUH B BUJIE
TaOJHIl U TPaPUKOB, AENaTh BHIBOABI 110 pe3yIbTaTaM HUCCIIEA0OBAHMS;

coOJII01aTh MpaBuiia 0€30MaCHOr0 TPyJa MPU MPOBEICHUU HCCIEIOBAaHUN B
pamMKax Yy4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATEIbCKOW W MPOEKTHOM
JESATENbHOCTH C HMCHOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOMCTB M JIaDOPAaTOPHOIO
000py1I0BaHUS;

pemaTrh pacuéTHbe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJICIIbIO,
UCTIONB3YS (pr3HUecKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aJauu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIUYHUHBI U (DOPMYJIBL,
HEOOXOo/IUMbIe NJisi €€ pelleHUs, POBOJUTh PACUEThl U OLEHUBATH PEATLHOCTH
MOJTYYEHHOT'0 3HAYCHHS (PU3NUECKOU BETMYUHBI,

pelIaTh Ka4eCTBEHHBIE 33/1aUl: BBICTPAUBATH JIOTUYECKU HEITPOTHBOPECUUBYIO
LEMOYKY PACCYXAECHUN C OMOpPOM HAa HM3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznvecKue sIBJICHUS;

UCIIOJIb30BaTh MPH PEIICHNU YIEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIMN U TPEICTABICHUS
y4eOHOH W Hay4YHO-TIONYJIAPHOH WH(GOPMALMH, TOJIYYEHHONM W3 PpPa3IMYHbIX
MCTOYHUKOB, KPUTUUECKHU aHAIM3UPOBATH MOJTYy4aeMyI0 HH(OpMaILHIO;

PUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MPOIIECCOB OKPY’KAIOLIEr0 MUPa, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTU;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCETHEBHOM KU3HU TS
oOecrieyeHusi 0€30MaCHOCTH TpU OOpallleHHH ¢ TPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAaHEHUS 3/10pOBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOro
MIOBEACHUS B OKPYXKAIOLIEHU CPenE;



paboTtaTh B Tpynme C BHIIOJIHEHUEM PaA3JIMUHBIX COIUAIBHBIX POJEH,
IUIaHUPOBATh paldOTy TPYIIbI, pPaAlMOHATIBLHO pachpeAeisaTh O00sS3aHHOCTH U
IUIAHUPOBATh JAEATENBHOCTh B HECTAHAAPTHBIX CUTYallUSX, aJ€KBaTHO OLICHHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOMN MTPOOIEMBI.

K koHny 00yuenus B 11 kjacce npeaMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YJaIOIMUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpPUMEPaX pPOJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU H
TEXHOJOTUM, B IMPAKTUYECKOU AEATEIIBHOCTU JIIOAEH, LIEIIOCTHOCTh U €IUHCTBO
(u3nuecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIeJeH:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, Jyd CBETA, TOUECYHbIA UCTOYHUK CBETA, SJCPHAs
MOJIeNTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO spa MPU PEHIeHUU (PU3NIECKHUX
3aj1ad;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (MPOLECCHI) U OOBSICHIATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKU: DJIEKTPUUYECKAs] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ACHUCTBUS TOKA, B3aUMOJECHCTBHE
MAarHUTOB, JJICKTPOMATHWUTHAs WHAYKIMS, JEUCTBUE MAarHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM M JBIDKYIIMHUCS 3apsiji, AJCKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, MPSAMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKECHUE, MPEIOMIICHUE,
uaTepdepeHus, audpaknus W TONApU3aMs  CBETa, JUCTIEpPCUs  CBETa,
dorornexTpuaeckuit 3gdekt (hoTodddeKt), CBeTOBOE NaBiieHNe, BOSHUKHOBEHUE
JUHENYATOrO0 CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAas W HCKYCCTBEHHas

PaaOaKTUBHOCTD;
ONMCHIBATh W3YYEHHbIE CBOMCTBAa BELIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTMYECKHE,  DJIEKTPUYECKYI0  NPOBOAMMOCTb  PA3JIMYHBIX  Cpel) U

ANIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJB3Yysl (PU3MUECKHe BEIUYUHBI:
ANEKTPUYECKUN 3apsl, CHIA TOKA, JJIEKTPUUYECKOE HANPSKEHUE, AIEKTPUUYECKOE
COIIPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJABIKYILAs cuia, paboTa TOKa,
MHAYKUUS MAarHUTHOrO Mojs, cuia Ammepa, cuia JlopeHua, WHIYKTUBHOCTH
KATYIIKW, 3HEPIrusl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJNeH, MepuoJ M 4YacToTa
KoseOaHuii B KoyiebaTEeNbHOM KOHTYpE, 3apsii M CWiIa ToKa B TIpoIlecce
FapMOHMYECKUX DJIEKTPOMAarHUTHBIX KOJeOaHWH, (OKYCHOE pACCTOSIHHUE U
ONTUYECKass Cuja JMH3BL, MPU OMUCAHUHM MPABWIBHO TPAKTOBATh (HHU3MUYECKUN
CMBICJI HCIOJIb3YEMBIX BEJIMYUH, UX O0O3HAUEHUS W E€AUHULBI, YKa3bIBaTh
(bopMyIIbl, CBS3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BETUUHUHY C IPYTUMH BETUUUHAMY;

ONKCHIBATh H3YyYEHHBIE KBAaHTOBBIE SIBICHUS M MPOLECCHL, HCIOIb3Ys
¢u3nyeckue BETUYUHBI: CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI U
4acToTa CBETA, SHEPrus U UMIYJIbC (GOTOHA, EPUOJ NOJypacajia, SHEPIHs CBI3U



ATOMHBIX Si7Iep, TPU OINMUCAHWU TPABWIBLHO TPAKTOBATh (PU3UUECKHA CMBICT
UCTIOJIb3YEMBIX BEIIMYWH, WX OOO3HAYCHWS W CIUHMUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMHU BEIUYMHAMU,
BBIYUCIISATH 3HAYCHUE (PU3NUECKON BETUYUHBL;

aHAM3UPOBATH (PU3UUYECKHE MPOIECCHI U SBIICHUSA, WUCIIONB3YS (U3HUECKUE
3aKOHBI W MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCICOBATEIHHOTO M MApaJlICIbHOTO
COCIMHEHMsI TPOBOAHHUKOB, 3akoH Jlkoyms—JIeHIa, 3aKOH 3JIEKTPOMAarHUTHON
WHAYKIIMHU, 3aKOH MPSIMOJIUHEHHOTO PacHpOCTPAHEHHS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHEeHHWe OWHINTEHHa st doTodrddexra,
3aKOH COXPAaHCHHUS DHEPTUH, 3aKOH COXPAHCHHUS HMITYJIbCa, 3aKOH COXpaHCHUS
AIIEKTPUIECKOTO 3apsijia, 3aKOH COXpaHEHHUs MacCOBOT'O YMcia, mocTynatsl bopa,
3aKOH PAJIMOAKTUBHOTO pacmajia, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOe BBIPAKEHHE W YCIOBHUS (TPaHUIBI, OOJACTH)
IPUMEHUMOCTH,

OIIpeNeNATh HANPaBICHNE BEKTOPA MHIYKIIMU MAarHUTHOTO TOJIS MPOBOTHUKA
C TOKOM, CHJIBI AMIiepa u cvitbl JIopeHa;

CTPOUTh W OIHKCHIBATh HM300pPaKEHHUE, CO3/1aBAEMOE IIIOCKUM 3€pKaJioM,
TOHKOM JIMH3O0M;

BBITMIOTHATh JKCIEPUMEHTHI TI0 HCCICNOBAaHUIO (PU3WYCCKUX SIBICHUUA H
NPOIIECCOB C HCITOJIB30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH: TPH STOM
dbopMynupoBaTh npodaemMy/3aaady U TUIOTE3y Y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY W3 MPEJI0KEHHOTO 000pYA0BaHUS, POBOAUTH OIBIT U (POPMYITHUPOBATH
BBIBO/IBI;

OCYIIECTBIISTh MPSAMbIE U KOCBEHHBIE U3MEPECHUS (PU3NUECKUX BEIHYUH, TIPU
ATOM BBIOHMpaTh ONTUMAIBHBIN CMOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIICIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYUH C UCTIOIb30BAHHEM MPSMBIX
U3MEPEHUN: TPU 3TOM KOHCTPYHPOBATHh YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJTYYCHHOW 3aBUCUMOCTH (M3MUECKUX BEIMYMH B BHUE TaOIUIl U TPadHUKOB,
JIeNIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICAOBAHMS;

coOJo1aTh MpaBuia 0€30MacHOrO TpyJa MpU MPOBEAESHUM HCCICTOBAHUMA B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON W MPOEKTHOM
JESTENHbHOCTU C HCTOIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOTO
000py10BaHUS;

pemaTth pacuéTHble 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIbIO,
UCTIONB3Ysl (PM3MUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJM3a YCJIOBUS 3aJa4u
BBIOWpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOomUMbIC I €€ PEelIeHHs, TPOBOJUTh PACUEThl U OIEHUBATH PEATLHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3MUECKON BETMYNHBI,



pelIaTh KaYeCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKHA HEIIPOTUBOPEYUBYIO
LEIIOYKY PACCYXXIEHUU C ONOPOM Ha WU3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU HU
(u3nyecKkue sIBICHUS;

MCIIOJIb30BaTh MPH PELIeHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU I TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALNA U NPEACTABICHUS
y4eOHOM M HAay4YHO-MONYJSPHOM HHPOpMalUU, MOJYYEHHOW U3 pa3IMYHBIX
UCTOYHHMKOB, KPUTUYECKU aHAJIU3UPOBATH M1OJIy4aeMYyH0 HH(POPMALIHUIO;

OOBSICHATh MNPUHLMIBI JEHCTBUS MallUH, NOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA WX 0€30MacHOr0 MCIHOJIb30BAaHUS B TIOBCEIHEBHOM
KU3HU;

OPUBOAUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

MCI0JIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B TOBCEAHEBHOM JKU3HU IS
obecrieueHus OE€30MACHOCTH MpU OOpPALEHUH C MPUOOpPAaMH U TEXHUYECKUMU
YCTPOWCTBAMHU, ISl COXPAaHEHUs 3/10pOBbs M COOJIIOJIEHUSI HOPM 3KOJOTHYECKOro
MIOBEACHUS B OKPYXKAIOLIEH CpeNE;

paboTaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TpyHNbl, PALUOHAIBHO PpacHpeleNsITh OOSI3aHHOCTH U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CUTYallUSAX, aJ€KBAaTHO OLICHUBATH
BKJIQJT K&XKJIOT'O U3 YYaCTHUKOB I'PYMIBI B PEIIEHUE PACCMaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabubie | Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypcsl
Paznean 1. DU3UKA U METO/JIbIl HAYYHOI'O ITO3HAHUSA
but6mmoreka [IOK
1.1 o 2 0 0
M3MKa U METO/Ibl HAYYHOT'O TTO3HAHUS https://m.cdsoo.rw/7 #4172
Hroro no pazneny 2
Pa3nean 2. MEXAHUKA
2.1 Kunematuka 12 1 0 bubamorexa [IOK
https://m.edsoo.ru/7f41bf72
2.2 Junamuka 18 1 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPaHEHHS B MEXAHUKE 10 1 1 hitps:/m.cdsoo.rw/7f41bf72
Hroro no pazgeny 40
Paznea 3. MOJIEKYJISIPHASA ®U3UNKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KHHETHYECKOM 10 1 1 bu6mmoreka [IOK
' TEOpUH https://m.edsoo.ruw/7f41bf72
bubmoreka [IOK
2 1 1
3 OCHOBEI TEpMOAHHAMIIKIL ! 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbIe COCTOSIHHSI BEIICCTRA. 6 0 0 bu6mmoreka [IOK
' ®a30BbI€ EPEXOIbI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 33
Paznen 4. DJIEKTPOAUHAMMUKA
but6mmoreka LIOK
4.1 10
UICKTPOCTATHKA https://m.edsoo.ru/7f41bf72
47 [locTostHHBIN nekTpudecKuii TOK. Toku B 15 bu6mmoreka [IOK
' pa3IAYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 25
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO UACOB I10 102

[NPOITPAMME



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

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM nudgposbie
Ne ni/m P Kontpoabnbie | IIpakTnueckue (mupp )
MPorpamMMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Paznen 1. JIEKTPOAUHAMUKA
11 MarunuTHOe noje. IeKTpOMarHuTHast 17 | 5 bubmuotexa [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 17
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHudeckue U 3J1€KTpOMarHUuTHbHIE 15 | bubnmoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97¢
9 MexaHu4ecKHe U 3JIEKTPOMarHuTHbHIE 2 1 bu6nnoreka [IOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmmorexa [IOK
2.3 O 16 3
fTHKa https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 29

Paszea 3. OCHOBBI CIEIIUAJIBHOH TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crieIIMaIbHON TEOPUHU 7 ) bubmnorexa [IOK
OTHOCHUTEJIBHOCTU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTBI KBAHTOBOW ONTUKH 9 Bubmmorexa [IOK

https://m.edsoo.ru/7f41c97¢
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but6mmoreka [IOK

4.2 C 15
Thoctie atoMa https://m.edsoo.ru/7f41c97¢
bubmuorexa [IOK
4.3 A 9
TOMHOE PO https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 33

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DNeMeHTBI aCTPOHOMHHU U aCTPOPUIUKU 7 buommorera HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Pa3nea 6. OBOBIIAIOIIEE TOBTOPEHUE

6.1 O06o0m1aroiee MOBTOPEHHE 6 ngj;ff:;;gﬁ%ﬂlcwc
Hroro no pazgeny 6
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

10 KJIACC
KosunyecTBo yacoB JJIeKTPOHHbIE
[
Jlj;_n Tema ypoka Bcero Kontpoabiueie | Hpakririeckite fI[:;:eHHH :)I;Il()l:::]z::eﬂbﬂble
padoThI padoTbI pecypes!
®uznka — HayKa O MPUPOJIE.
1 Hayunrbie MeTz;LI HO?I.)H:HI/TH 1 0 0 3.09 Bubmaorexa IIOK
https://m.edsoo.ru/ff0c32¢2
OKPY’KaIOIIEeTO MUpa
Posne 1 MecTo pu3uku B

) (GopMHPOBAHNU COBPEMEHHON | 0 0 4.09 bubnnorexa [IOK
Hay4YHOH KapTUHbI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEITbHOCTH JIFOICH
MexaHn4ecKoe JBUKEHHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO ) 0 0 6.09 bu6mmoreka [IOK
nBukeHus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

45 PaBHOMEpHOE NpIMOIMHEIHOE ) 0 0 10.09 bubnnoreka [IOK
JIBUKECHUE 12.09 https://m.edsoo.ru/ff0c3620

6.7 PaBHOYCKOpEHHOE MPSMOTUHEHHOE ) 0 0 13.09 bubnmoreka [JOK
JBHKCHHE 17.09 https://m.edsoo.ru/ff0c372¢

8.9 CBobOonHOe majeHue. Y CKOpeHue ) 0 0 19.09 bubmuorexa [IOK
CcBOOOIHOIO MaJlcHUSA 20.09 https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe IBHKEHUE. 24.09

10-13 JIBukeHre MaTepuaibHOM TOUKH 110 4 0 0 26.09 bubamorexa LOK

27.09 https://m.edsoo.ru/ff0c3ada

OKPY>KHOCTH

1.10



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

14 K\p mo reme « KunemaTtuka 3.10
HpI/IHIII/IH OTHOCUTECJIBHOCTHU 4.10
Bbu6nunorexa LIOK
15-17 lNanuites. MHepuuanbHble CUCTEMBI 15.10
. https://m.edsoo.ru/ff0c3be8
otcyeTta. [lepBbiii 3akoH HeroToHa 17.10
Macca tena. Cuina. [Ipuniun
18-19 CYIEPIO3HIMHU CuIl. Bropoii 3akon 1810 bubamorexa [OK
yiep 1t ’ p . 22.10 https://m.edsoo.ru/ff0c3be8
HreroToHa i1t MatepuanbHOM TOUKU
2021 TpeTwuii 3akon HeroToHa 1t 24.10 bubnmoreka [JOK
MaTEPUAIBHBIX TOUEK 25.10 https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUpHOTO TsiroTeHus. Cuia
22-23 TskecTH. [lepBas kocMuueckas 29-10 bubmmorexa [IOK
- Hep 31.10 https://m.edsoo.ru/ff0c3d00
CKOPOCTh
24 Cuia ynpyroctu. 3akoH ['yka. Bec 111 bubnmnoreka [JOK
Tena ' https://m.edsoo.ru/ff0c3el8
25 JI/P Ne 1»U3mepenue »kecTKoCTH 511
MPYKUHBD)
Cuna tpenus. Koapdunuent
2627 Tpenusi. Cuiia COnpOTUBIICHUS TIPU 7.11 bubmunoreka [IOK
JBH>KCHUU TEJIa B )KMIKOCTHU UJIN 8.11 https://m.edsoo.ru/ff0c3f76
rase
78 JI/pNe2 «M3mepenue kodpduimenta 1211
TPEHUSA CKOJIbKEHHUS '
JI/pNe3» N
29 pNe3» N3mepenue korddurrenta 1411
TPEHUSI IPYKUHBDY
[TocTymarenbHOE U BpamaTebHOE
30-32 JBUKEHHE a0COIOTHO TBEPAOTO 15.11 bu6nmmorexa [IOK
tesia. MoMeHT cuibl. [Imeuo cuisl. 26.11 https://m.edsoo.ru/ff0c41a6

YcnoBus PaBHOBCCHUA TBép,I[Ol"O TCJ1a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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33-34

NMnynbc MaTepranbHOW TOUYKH,
CUCTEMBI MaTCpHUAJIbHBIX TOUCK.
Nmnynbe cunbl. 3aKOH COXpaHEHUs
uMItysbca. PeakTuBHOE JBUXKEHUE

28.11
29.11

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c43d6

35-36

PaboTa 1 MOIIHOCTE CHJIBI.
Kunernueckas sHeprus
MaTepuanbHON ToukH. Teopema 06
U3MEHEHUH KHHETUYECKOW YHEPTUn

3.12
5.12

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c4502

37-38

[loTeHumanbHas sHEprusl.
[ToTennmanpHas SHEPTHS YIIPYTO
ne(OPMHUPOBAHHON NPY>KUHBI.
[loTeHnuumanpHas 3HEprus Tena
BOJIM3M MTOBEPXHOCTH 3EMITH

6.12
10.12

bubmuorexa [IOK
https://m.edsoo.ru/ff0c461a

39-40

IToTennuanbHbIE U
HETIOTEHIIHAJILHBIE CHIIBL. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHEHNEM MEXaHMISCKOM
SHEPTUH CUCTEMBI TEJ. 3aKOH
COXPAaHEHUs] MEXaHUYECKON IHEPTUHU

12.12
13.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

41

JlaGopaTopnas pabora Ne
4«3yueHne 3aKkoHa COXpaHEHUS
SHEPTUN

17.12

42

KonTponbaas padoralNe 3 o Teme «
3aKOHBI COXPAHEHHS B MEXaHUKE)

19.12

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c4b74

43

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE ABUKEHHE.

Auddysus

20.12

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



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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Xapakrtep IBH>KCHUS U
B3aMMO/IECHCTBHS YaCTHI] BEIISCTBA.

44 24.12
Mogenu cTpoeHus ra3os,
JKAJIKOCTEN U TBEPIBIX TEN
Macca monekyin. KonndectBo
45 26.12
BemlecTna. [locrossuHas ABoraapo
TemnnoBoe paBHOBECHE.
46 TeMmeparypa u €€ u3MepeHue. 27.12
[IIxana remnepatyp Llenbcus
47 Wneanpnsiii raz3 B MKT. OcHOBHOE 9.01 bubmuorexa [IOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMIepaTypa Kak Mepa
48 CpeaHel KNHETUYECKON YHEPTUH 1001 bubnmoreka [JOK
JBUKEHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
49 3axon JanpToHa. ['a30BbIe 3aKOHBI 14.01
JlaGopaTopHnast pabota
NeS«HccnenoBanue 3aBUCUMOCTH
50 16.01
MEXKy MapaMeTpaMu COCTOSTHUS
pa3pekeHHOTO raza»
51 W3omporiecchl B uaeaabHOM Ta3e u 17.01 bu6nunorexa LIOK
uX rpaduueckoe MnpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
57 K/pNe 4 «ypaBHEHHE COCTOSIHUS 21.01
UJICAIbHOTO Ta3a»
BuyTtpenHss sHeprus 23.01
53.56 TEPMOJAVMHAMUYECKON CUCTEMBI U 24.01 bu6nnorexa [JOK
CHOcOOBI €€ U3MEHEHUS. 28.01 https://m.edsoo.ru/ff0c5952
KonudecTBo TemioTs! 1 padora. 30.01



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

BHyTpeHHss1 sHEprusi 0THOATOMHOTO
UJIeaJIbHOTO rasa

bu6nuorexa LIOK
57 Buzel reruionepenaun 31.01
A ped https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEIIOEMKOCTh BEIIECTBA.

58,59 KonuuectBo Temnorel npu 4.02 bubnmorexa [LIOK
Terutonepenave. AnnadaTHbIN 6.02 https://m.edsoo.ru/ff0c5¢c36
nporecc

60-61 [lepBbIit 3aKOH TEPMOTMHAMHUKHU U 7.02 bubnmoreka [JOK
€ro NpMMEHEHHUE K U30Iponeccam 11.02 https://m.edsoo.ru/ff0cSefc
Heo6patumocTs mporeccoB B

62 pu (I: e. Bropon IZ::aIIjOH 13.02 bubmorera [IOK

PHPOXE. P . https://m.eds00.1u/ff0c6230
TEPMOJIUHAMUKU

63-64 [Mpunnun gevictus u KI1J] 14.02 bubmuorexa [IOK

TETIJIOBOM MallIHbI 25.02 https://m.edsoo.ru/ff0c600a
27.02

65-66 K KII
Huxn Kapuo u ero KITJI 28.02

67 DKOJIOTHYecKHe MpodIeMbl 4.03
TEIIOPHEPTETUKU
O606maromuit ypok

68 «Mounekyns HaS}I]p ¢u3uka. OCHOBBI 6.03 bubmmorexa [IOK

yip ’ ' https://m.edsoo.ru/ff0c6938
TEPMOJAUHAMUKI

69 Kontponbhas pabota Ne 5 1o teme « 203 bubnmoreka [JOK
OCHOBBI TEPMOAMHAMUKI ' https://m.edsoo.ru/ff0c6as50

70 [NapoobpazoBanue U KOHIEHCALIUSI. 11.03 bu6mmorexa [IOK

I/ICHapeHI/IC U KUIICHHUC

https://m.edsoo.ru/ff0c63b6
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AOCOIIOTHAS ¥ OTHOCHTEILHAS

bu6mmoreka [IOK
71 BJIAKHOCTDH Bo31yxa. HackImeHHEIN 13.03
X HI https://m.edsoo.ru/ff0c64d8
nap
Trépnoe teno. Kpucrannuueckue u
aMmopdHbIe Tela. AHU3OTPOIHS
72 CBOMCTB KpucTalIoB. JKuakue 14.03 bubmaorexa LIOK
p ’ A ’ https://m.edsoo.ru/ff0c65f0
Kkpuctayisl. CoBpeMEHHbIE
MaTtepuaibl
[InaBieHne U KpUCTAIIU3ALIMS.
18.03 bu6mmoreka [IOK
73-74 VY enpHas TEIUIOTA IUIABJICHYS.
20.03 https://m.edsoo.ru/ff0c6708
Cybmumarust
bu6nunorexa LIOK
75 YpaBHEHUE TEILUIOBOro OanaHca 21.03
p https://m.edsoo.ru/ff0c6820
DiexTpu3anus Tel. DIEKTPUIECKUNA
76 3a SII[TPI[Ba BUJA DIIEKT I/IqIG):CKI/IX 25.03 Bubmorexa LIOK
AL p ' https://m.edsoo.ru/ff0c6bece
3apsiioB
IIpoBOIHUKH, TUDIIEKTPHUKU U
77 ncI:n OBOJHUKH BaEEH 27.03 bubmorexa LIOK
YHpOBOAL ' ’ https://m.edsoo.ru/ff0c6bce
COXpaHEHHUs IEKTPUUECKOTO 3apsiia
B3aumoneiictBue 3apsai0B. 3aKOH
78 Kymona. ToueuHbI 3IeKTpHUECKUH 28.03 bubmaorexa LIOK
y ' p | https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpssk€HHOCTB 2JIEKTPUYECKOTO
79 noui. [IpuHnun cynepnosunuu 104 bubnnorexa [IOK
3JIEKTPUYECKUX Toje. Jlunun ' https://m.edsoo.ru/ff0c6df2
HaNPS)KEHHOCTH
Pabota cun anexkTpocTaTHuecKoro Eub 10K
oTeKa
80 nois. Ilorennuan. Pa3HocTh 3.04 HDJHOT

INOTCHIHNAJIOB

https://m.edsoo.ru/ff0c6f00



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
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

81

[TpOBOTHUKH ¥ TUAJIEKTPUKH B
3JIEKTPOCTATHYECKOM TIOJIE.
JusnexTpuueckas MpOHUIAEMOCTb

4.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

82

DnextpoéMkocTh. KoHnencaTop

15.04

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7126

83

DIIEKTPOEMKOCTD IIIOCKOTO
KOH/IEHCAaTopa. DHEprus
3apsKEHHOT0 KOH/IEHCATOpa

17.04

bubmuorexa [IOK
https://m.edsoo.ru/ff0c72c0

84

[TpuHIMO AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBAIHLHOTO
armapara, CTpyMHOr0 IIpHHTEpa.
DJIeKTpOoCTaTUYECKas 3alIUTa.
3a3eMIIeHHE AJICKTPOIPUOOpPOB

18.04

85

K/p Ne6 no teme «QnekrpocraTuka»

22.04

86

DNEeKTpUYECKUH TOK, YCIOBUS €T
cyuiectBoBanus. [locTossHHBIN TOK.
Cuia Toka. Hanpsixenue.
Comnporusnenne. 3akon Oma st
ydacTka 1enu

24.04

87

[ocnenoBarenbHOE, MapauieiIbHOE,
CMEIIIaHHOE COeIMHEHHE
MPOBOTHUKOB. JIaGoparopHas
pabora Ne 6«M3ydueHne cMenaHHOTO
COCIMHEHHUS PE3UCTOPOBY

25.04

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c7410

88

Pa6ota u momHOCTH
3JIEKTPUYECKOrO TOKA. 3aKOH
Hxoynsa-Jlenna

29.04

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c7838

&9

3akoH Oma a1t MOJHOM
(3aMKHYTOM) 2NIEKTPUUECKOMN IIETIH.

6.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

KopoTkoe 3aMbikaHue.
JlaGopartopnas padota Ne
7T«3mepenune 3/IC ncrouynuka Toka
U €r0 BHYTPEHHETO COMPOTUBICHUS

90

DJIeKTpOHHAs NPOBOJIUMOCTh
TBEPBIX METAIJIOB. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJUIOB OT
teMrieparypbl. CBEpXIpPOBOIUMOCTh

6.05

91

DJIEKTPUYECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYUYKOB

8.05

92

[onynpoBoiHUKH, UX COOCTBEHHAS
Y IIPUMECHAs IPOBOAUMOCTD.
CaoiicTBa p—n-nepexo/a.
[TonynpoBoiHUKOBBIE TPUOOPHI

8.05

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

93-94

DNEKTPUYECKH TOK B paCTBOPax U
pacriaBax 3JIeKTPOJIUTOB.
DICKTPOIUTHYECKAS TUCCOIUAIINS.
DIIeKTPOIN3

13.05
15.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

95

DNeKTpUYECKU TOK B raszax.
CaMOCTOSITENBHBIN 1
HECaMOCTOSTEIbHBIA pa3psi/l.
Momnuans. I1nazma

15.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

96-97

DnexTpudeckue Npudopsl U
YCTPOMCTBA U MX MPAKTUUECKOE
npumeneHue. [IpaBuna TexHuKn
0€3011acHOCTH

07.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c861fc

98

O6o06maromuii ypok
«DQNEKTPOAMHAMHKAY

13.05

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c88be



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

KoHntponbHas pabota Ne7 o teme

99- «9nexrpocraruka. [locTosHHBIN ) 15.05 bubimoreka IIOK
100 3JeKTpuYecKkuil ToK. Toku B 16.05 https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cperax»
101 Pesepblit ypok. ! 20.05 Et?fs?;ri?:;(sigglifOcScS 6
102 Peseprublit ypok. O0o0maromuit | 29.05 bu6mmorexa [IOK
ypok 1o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6¢c
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
(1]
J]:;-H Tema ypoka Beero Kontpoabubie | IlpakTnyeckue i[:;:ennﬂ :)lg[?;l;zf;:fenbnue
padoThI padoThI pecypenI

[TocTosiHHBIE MarHUTHI U UX

| B3auMoO/ieiicTBue. MarHuTHoe ToJe. | 509 bubnuoreka [JOK
BekTop MarHUTHON MHAYKIUH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKIUU
MarauTHO€ 1oJie MPOBOIHHUKA C

) tokoM. OnbIT Dpcrena. | 4.09 bu6mmoreka [IOK
B3anmonencTere npoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas padota Nel

3 «M3ydyeHre MarHUTHOTO IOJIs 1 1 6.09 bubamorexa [HOK

https://m.edsoo.ru/ff0c98fe

KAaTYUIKHA C TOKOM»

45 JleficTBre MAarHUTHOTO TIOJISI HA ) 1 9.09 bu6nmoreka [IOK
IIPOBOAHMK ¢ TokoM. Cuiia Amnepa. 11.09 https://m.edsoo.ru/ff0c9acO
JlelicTBHe MarHUTHOIO IIOJIS Ha

6.7 JBIKYIIYIOCS 3apSKEHHYIO 5 13.09 bu6muoreka [IOK
gactuity. Cuna Jlopenma. Pabora 16.09 https://m.edsoo.ru/ff0c9df4
cuibl Jlopenia
DJIEKTPOMAarHuTHas UHYKIHUS.
IloToK BEKTOpa MarHUTHOU 18.09

8-10 uHaykuu. 3J1C uHayKIuu. 3aKoH 3 20.09
aneKTpOMarHHTHoﬁ HUHAYKIIUHA 23.09

Qdapanes



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

11

JlaGopartopHnast pabota
No2 «MccnenoBanue siBICHUS
AJIEKTPOMATHUTHON UHIYKLIH

25.09

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

12-14

NunykTuBHOCTD. SIBNICHME
camounaykiuu. IJ1C
CaMOMHYKIMH. DHEPrust
MAarHUTHOTO TOJIS KATYIIKUA C TOKOM.
DNEeKTpOMarHuTHOE 1oJje

27.09
30.09
2.10

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

15

TexHuueckue ycTpomcTBa 1 UX
MMPUMCHCHHUC: IIOCTOAHHBIC MAaIHUTHI,
OJICKTPOMArHuThI,
3JE€KTPOJIBUTaTElb, YCKOPUTEIU
AIIEMEHTAPHBIX YaCTHII,
MHAYKIMOHHAS MeYb

2.10

16

Oo6o6maromuii ypok «MarautHoe
noje. DIeKTpOMarHUuTHas
WHTKIIUS

14.10

bubmmoreka [IOK
https://m.edsoo.ru/ff0cab82

17

KonTponbnas pabora Ne 1o Teme
«MarsuTHoOe 1oJe.
DneKTpoMarHuTHasE UHAYKLHS

16.10

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

18-19

CB0OOIHBIE MEXaHHYECKHE
kosieOanus. 'apmMoHndeckue
Kosie0aHus. YpaBHEHHE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaieHue sHepruu

18.10
21.10

bub6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

20

JlaGopartopHnast pabota
Ne3«HMccnenoBanue 3aBUCUMOCTH
neproja MallblX KoyiebaHuil rpy3a Ha

23.10



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

HUTH OT JUTUHBI HUTU B MacCCBhI
rpy3a»

KonebarenpHbIit KOHTYD.
CBOOOTHBIC AIEKTPOMArHUTHBIC
KoJIeOaHUA B UI€aIbHOM

25.10

bubmmoreka [IOK

21-22
Kosie0aTeIbHOM KOHTYpE. AHAIOTHUs 28.10 https://m.edsoo.ru/ff0cb820
MEXIy MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMU KOJIeOaHUAMHU
®opmyna ToMcoHa. 3akoH
23-24 COXPaHEHHUs YFHEPTUH B UJ€ATbHOM 30-10 bubmmorexa LOK
p p A 1.11 https://m.edsoo.ru/ff0cb9c4
Kos1e0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxaromux
Kosie0aHusAX. BeiHyKIeHHBIE
6.11 but6mmoreka [IOK
25-26 MeXxaHH4YecKHue KojaeOaHusl.
8.11 https://m.edsoo.ru/ff0cbb86
Pe3onanc. BeinyxaeHHbIE
AIEKTPOMArHUTHBIEC KOJeOaHus
[TepemennsbIit Tok. CUHYCOUIATBHBIN
MepEeMEHHBIN TOK. MOITHOCTh
27-28 IIEPEMEHHOI0 TOKa. AMIUIMTYIHOE U 1111 bubnmorexa HOK
P ' y 13.11 https://m.edsoo.ru/ff0cbd34
JIEUCTBYIOILEE 3HAUEHHUE CUJIbI TOKA
U HaNPSDKEHUS
Tpancdopmarop. [IpousBoacTso, 1511
29-30 nepeaaya u noTpebieHue 25'11
AIIEKTPUYECKON SHEPTHU '
YCTpoiCTBO U MPAKTUYECKOE
31 [IPUMEHEHHUE IEKTPUIECKOTO 9711 bubnuorexa LIOK

3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKa, JIMHUM JJIEKTporepe1ayd

https://m.edsoo.ru/ff0cc324



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

DKOJOTUYECKHE PUCKHU MPU
IIPOU3BOJICTBE JIEKTPOIHEPTUU.

32 KynbTypa ncrnosnb3oBanus 29.11
AJIEKTPOIHEPIUU B IOBCEIHEBHOM
AKU3HU
MexaHu4ecKkue BOJHBI, YCIIOBUS
acrpoctpaHeHus. Ilepuon.
33-34 IéKOpIZ)CTBppaCHpOCTpaII—)ICHI/ISI u 212 Bubmmorexa LIOK
4.12 https://m.edsoo.ru/ff0cca54
JnuHa BosHbl. [lonepeunsie u
MIPOJIOTHHBIEC BOJTHBI
1536 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 6.12 bubnuorexa [JOK
3ByKa. Beicota Tona. TemOp 3Byka 9.12 https://m.edsoo.ru/ff0cccOc
DJIEKTPOMAarHuTHbIE BOJIHBI, HX Bu6miorexa LIOK
37 cBoiicTBa u ckopoctsh. [lkana 11.12 https://m.edsoo.r/ff0ccfed
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHUIUMIIBI paguOCBA3U U 13.12
38-39 TeleBuaeHus. Pa3Butue cpencTn 16.12
cBs13U. Pajgnonokanus
40 Konrponsnas padora Ne2 18.12 bu6nuorexa [IOK
«Konebanus v BOIHBI https://m.edsoo.ru/ff0cc618
[IpsimonuHETHOE pacpoCTpaHEHHE
A1 CBETa B OJHOPOJIHOM cpelie. 20.12 bu6mmoteka [IOK
ToudeuHbI UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHBI
42-43 oTpaxkeHus cseta. [locTpoeHue 23.12 bubmmorexa LOK
25.12 https://m.edsoo.ru/ff0cd4e0

N300pakKeHU B IIJIOCKOM 3epKalie



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

[Ipenomnenue cera. [TonHoe

44.45 BHYTpPEHHEE OTpaKeHUE. 27.12 bu6mmoteka [IOK
[IpenenbHbIi yroJl MoaIHOro 10.01 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
JlaGoparopnas padotaNed

46 «M3mepenne mokasaTens 13.01 bubmmorexa [OK

p ) https://m.edsoo.ru/ff0cd67a
MPEJIOMJICHUS CTEKIIa»
Jlunzel. [MoctpoeHnue nzodpaxxeHuii B 15.01
. but6mmoreka [JOK
47-49 nuH3e. Popmyiia TOHKOM JIMH3HI. 17.01
https://m.edsoo.ru/ff0cddle
VYBenu4eHue TuH3bI 20.01
JlaGoparopnast pabota

50 NoS«HccnenoBanue CBOMCTB 22.01

M300paKeHU B TUH3aX»
ucrepcus cBeta. CIIOXKHBIA COCTaB
5] Hucnep 24.01
ocoro cBera. LlBer.
HNurtepdepennus creta. Judpaxims 27.01
N but6mmoreka [IOK
52-54 cBerta. [{udpaknuonnas pemerka. 29.01
https://m.edsoo.ru/ff0ced22
JI/p Ne6» M3mepenue nIuHbI BOJTHBD) 31.01

55 [TortepeyHOCTh CBETOBBIX BOJIH. 3.02 bubnuotexa [JOK
[Tonsipuzanus ceera ' https://m.edsoo.ru/ff0cf02e
OnTuyeckue MpuOOPHI M YCTPOUCTBA

56 U yCIIOBUA UX O€30MaCHOTO 5.02
MIPUMECHECHUS
['paHuIIBI TPUMEHUMOCTH

57.53 KJIACCUYECKON MEXaHUKH. 7.02 bubmuoreka [JOK
[TocTynaTel cneuuaibHON TEOPUH 10.02 https://m.edsoo.ru/ff0cf862

OTHOCHUTCIIBHOCTHU



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

OTHOCUTEILHOCTD

59-60 OJTHOBPEMEHHOCTH. 3aMeIIEHHE 1202 bubmmorexa OK
AHOBP ’ A 14.02 https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKpAIICHUE JJIUHBI
DHeprus U UMMYJbC
6162 peNSITUBUCTCKON YacTUlbl. CBS3b 24.02 bubnuorexa LIOK
MaccChl C JHEPTUEH U UMITYJIbCOM. 26.02 https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
Konrponsnas padoralNe 3 «Onruka.
63 OCHOBBI crielIMaJIbHON TEOPUHU 28.02 bromorera [IOK
t P ' https://m.edsoo.ru/ff0ctf6{0
OTHOCHUTEIIEHOCTH
64-65 ®otonbl. ®opmyiia [lnanka. 3.03 bu6mmoreka [IOK
DHeprus U uMInyibc GoToHa 5.03 https://m.edsoo.ru/ff0cfel 6
OTKpBITHE U UCCIICTIOBAHNE Eub 1IOK
noIMoTeKa
66 otoaddekra. OnbrTer A. T'. 7.03
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl pororddekra. YpaBHeHHE 12.03 v OK
. . OTeKa
67-69 DitHmreitna 115 Gotodddexra. 14.03 nosmorexa Il
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» potospdexra 17.03
JlaBnenue ceeta. OnbiTel [1. H. Bu6 [IOK
noIoTeKa
70 JleGenera. Xumuueckoe AecTBUE 19.03
8 A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckne ycTpomucTBa u
AKTHYECKOe €HEHUE:
71 MPAKTUY MPUMECHECHH 2103
dotorneMeHT, GOoTOAATUHK,
COJTHEUHast OaTapesi, CBETOIHO/]
7973 Pemenue 3agad mo reme «1E€MEHTBI 24.03 but6mmoreka [JOK
KBAaHTOBOW ONTHUKW 26.03 https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

Mogpens atoMa Tomcona. OTBITE

74-75 Peszepdopna o paccestHuto o- 28.03 bubmmorexa OK
31.03 https://m.edsoo.ru/ff0d091a
yactull. [lnanerapnas moaens atoma

76 IToctynatel bopa 2.04 brommorera [IOK

https://m.edsoo.ru/ff0dOafa
N3nyuyenue u norsouieHue GoToOHOB

77.78 IIPU [IEPEXO/I€ ATOMA C OJTHOTO 4.04 bu6mmoreka [IOK
YPOBHS SHEPTUU HA APYrou. Buasl 14.04 https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHoBBIE cBOMCTBA YacTull. BoaHbI

20 ne bpoiust. KopnyckynsipHo- 16.04 bu6mmoreka [IOK
BOJTHOBOM Jyasin3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0Oca8
BBIHYKJICHHOE U3JIy4ECHHE
OTKpBITHE PATMOAKTUBHOCTH.

81 Omnsiter Pe3epdopmaa mo 18.04 bu6mmoreka [IOK
OIPEIEIEHUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PagOaKTUBHOIO U3JIYYECHHS
CgoiictBa anbda-, 6eTa-, raMma-

22.83 u3iIydeHus. Bnusaue 21.04
paguoaKTUBHOCTH Ha JKUBBIC 23.04
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA.

84.85 N3otonsl. Anbda-pacma. 25.04 bu6mmoreka [IOK
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa- 28.04 https://m.edsoo.ru/ff0d1162
pacnag. ['amma-n3nydeHue
OHeprus CBsI3U HyKJIOHOB B ;Ez[pe. 30.04 Bu6miorexa LIOK

86-87 SnepHble peakuuu. SAnepHsblii

5.05 https://m.edsoo.ru/ff0d1356

peakrop. [IpoGnembl, IEepCIEeKTHUBHI,



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

9KOJIOTUYECKHE ACTIEKTHI SI€PHOMN
SHEPreTUKHU

88

DyieMeHTapHbIe YacTullbl. OTKpBITHE
MO3UTPOHA. MeTO bl HAOIOICHUS U
pPETUCTPALIU 3JIEMEHTAPHBIX
yactul. Kpyrmislii cron
«DyHIaMEHTaIbHbIC
B3aumojeiicTBusA. ETUHCTBO
(hU3UIECKON KapTUHBI MUPa»

7.05

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

89

K/p Ne 4110 Teme « KBantoBas
buznkar»

12.05

90

Bup 3Bé3nHoro neba. Co3Be3aus,
SIPKHUE 3BE3bI, TIAHETHI, UX
BuauMoe asmxenue. Conneunas
cucTeMa

12.05

91

Comnaue. ConHevHast aKTUBHOCTb.
Uctounuk sneprun CosHia v 3BE311

14.05

92

3BE31bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI [I1aBHOU
MOCJIeI0BATENIbHOCTU. BHyTpeHHee
crpoenue 38E31. COBpeMEHHbBIC
MPEACTABICHUS O MMPOUCXOKIACHUN 1
spoyronu CoJtHIIA | 3BE3 ]

14.05

93

Muneunsiii Ilyre — Hama ['anaktuka.
ITomoxxenue u arxenne CoyHIIA B
lNanmakruke. ['amakTukn. Y€pHbie
JBIPBI B IIpax TajJakTUK

16.05

94

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbiioro B3pbiBa.

16.05



https://m.edsoo.ru/ff0d0e38

PennkroBoe nznydeHue.
Meraranaktrka

95

Heperennsie npo0iaembl
aCTPOHOMHH

19.05

96

O6o0matomuii ypok. Ponb ¢pusnku u

aCTPOHOMHUHU B 3KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIMAJIbHON B
ATHYECKOH cdepax AeaTeTbHOCTH
yeJioBeKa

19.05

97

O6o0matomuii ypok. Pois u mecto
($U3UKN ¥ aCTPOHOMUH B
COBPEMEHHOHN Hay4YHON KapTUHE
Mupa

21.05

98

O6o0matomuii ypok. Pois
¢du3nveckoil Teopun B
(OpMUPOBaHUY MTPECTABICHUIH O
(bu3nvecKoi KapTUHE MUpPa

21.05

99

O6o0matromuii ypok. Mecto
¢$u3nUecKoi KapTUHBI MUpPA B
00111eM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYyYHbBIX
MPEJCTABICHUNA O IPUPOJIE

23.05

100

PesepBHbIi ypok. MarautHoe mnoie.

9HeKTpOMaI‘ HUTHAasI UHAYKIUA

23.05

101

PezepBublii ypok. Onrtrka. OCHOBBI
CIIEIMAJIBHON TEOpUU
OTHOCUTEJIbHOCTH

23.05




102

Pesepnsrii ypok. KBanToBas ¢usnka.

DneMeHThl aCTPOHOMUU U
acTpou3uku

23.05

but6mmoreka [IOK
https://m.edsoo.ru/ff0d 1784

OBIIEE KOJIMYECTBO YACOB I10
ITPOITPAMME

102



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

NHTEPHET
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