MHHHUCTEPCTBO IIPOCBEIIEHHS POCCHMCKOM ®EAEPAIMHA
HcnonnnTenbHblil KOMHTET ArpbI3cKOro MyHAUHNAILHOIO paiiona Pecnyoankn Taraperan

MBOY Kuukeranckas COII Arprisckoropaiiona

PACCMOTPEHO COI'JIACOBAHO VTBEPXKJIEHO =
Pykosogurens MO 30YP JMPEKTO, i3
= s XLz oy

3unHatyHHA D.X. Fe fﬁypemuuoaa AM. 'Qnﬂaq;rosé HM, /[
[Homep mpukasa) ot «28» [Homep npukasa] ot «28» 119 ot «29» aBryqujaZ(_i"g;i o - S
aBrycra2023 r, aBrycra2023 r. X \ e

PABOYAs IPOTPAMMA
(ID 3349363)

y4ueOHoro npeavera «®usuka. Ba3oBbiii YPOBEHb)
ans obydarommxcs 10-11 kraccon

Kirukeran, 2023 r.,



HOACHUTEJ/IBHASA 3AIIUCKA

[Iporpamma 1o ¢usmke 6a30BOro ypoBHs Ha YpOBHE CpeAHEro odumiero oOpasoBaHus pa3paboTaHa HA OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3yjbTaTaM OCBOSHHS OCHOBHOHM 00pa3oBaTEbHON MPOrpaMMEbl, MPEACTABICHHBIX B
OI'OC COO, a Takke ¢ yd€ToM (hemepanpbHON pabodeid MPOrpaMMBbl BOCIHTAHUS M KOHIICHIIUHN TPETOaBaHHS
yuebHoro mnpeamera «Pus3mka» B 00pa3oBaTeNbHBIX oOpraHuzauusx Poccuiickoii Denepanuu, pearn3yromInX
OCHOBHBIE 00pa30BaTeIbHbBIC TPOrPAMMBIL.

CopnepxaHue mporpammsl 1o (hU3MKE HAIIPaBICHO Ha (POPMHUPOBAHME €CTECTBEHHO-HAYYHOH KapTHHBI MHUpa
obygatonuxcs 10—11 kmaccoB npu 00y4eHnn ux ¢u3nke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-NIEATEIHEHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByer TpeOoBanusM PIOC COO k mIaHUPYEMBIM JHUYHOCTHEIM,
OPEeIMETHBIM M METalpeIMETHBIM pe3yJbTaraM OOydYeHHs, a TaKKe YUHUTBIBAET HEOOXOOUMOCTh peaNn3aliu
MEXIIPEIMETHBIX CBs3€H (PU3MKH C €CTECTBEHHO-HAyYHBIMHU Y4€OHBIMH IpeAMeTaMy. B Hell onpenesnsitoTcs OCHOBHBIE
Henu u3ydeHuss (pU3MKH Ha YpOBHE CpelHEero oOmero oO0pa3oBaHHWs, TUIAHHUPYEMBbIE Pe3ylbTaThl OCBOCHUS Kypca
(u3MKK: TUYHOCTHBIE, METANIPEAMETHBIE, TpeAMETHBIE (Ha 6a30BOM YpOBHE).

IIporpamMma 1o Gu3MKe BKIIOYAECT:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOEHHS Kypca (HU3UKH Ha 0a30BOM ypPOBHE, B TOM YHCIIE IPEIMETHBIC PE3yJIbTaThl MO
rojam o0y4eHHus;
cojep:kanue yueoHoro npeamera «Pu3nka» 1Mo rogaM o0ydeHus.

Odusnka KaK Hayka o Haubosee 00X 3aKOHAaX MPUPOJIBI, BBICTYIIAs B KAYeCTBE Y4eOHOTrO IpeaAMeTa B IIIKOJIE,
BHOCHT CYIECTBEHHBI BKIQJ B CHCTEMY 3HaHWid 00 okpyxkatomem wupe. llkompHBIH Kypc (mukn —
CHUCTEMOOOPA3yIOIIMH /Il €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEAMETOB, IOCKOJIBKY (M3MYECKHE 3aKOHBI JIEXKAT B
OCHOBE TMPOIIECCOB U SIBICHWH, M3ydaeMbIX XHMHUeEH, Ouomnorumed, ¢(usnueckoil reorpaduelli W acTpoOHOMHEH.
Vcnonp30BaHue M aKTUBHOE NpPUMEHEHHE (U3MUECKUX 3HAHWN ONpeAessieT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHH B cdepe 3HEPreTUKH, TPAHCIOPTA, OCBOSHHUS KOCMOCA, MOJIYYEHHUS HOBBIX MATEpPHAJIOB C 3aJaHHBIMU
CBOWCTBaMHU U ApPYrux. M3yueHue (U3MKH BHOCHT OCHOBHOM BKJIaA B (POPMUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
MHUpa oOyd4aromuxcsi, B (OPMHUpPOBAHHE YMEHHUI NPUMEHSATh HAYYHBIA METOJ IMO3HAHUS MpPU BBHIMOJHEHHH HMH
y4eOHBIX HCCIIeTOBAHMM.

B ocHOBy kypca ¢u3uKHM 11 YPOBHS CpefHEro oOmiero oOpa3oBaHUs TOJOXKEH PsIIl HICH, KOTOPBIE MOXKHO
paccMaTprBaTh KaK MPUHOHUIILI €T0 IMTOCTPOCHMUS.

Hoes yenocmuocmu. B cOOTBETCTBUM ¢ HEH KypC SIBJISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COACP)KUT MaTepral
U3 BCEX pa3zesioB (PU3UKH, BKIHOUAET KaK BOIPOCH! KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUY ¢ HEell MaTeprai Kypca GU3UKH 0OBEINHEH BOKPYT QU3MUECKIX TEOPHIA.
Benymum B kypce siBiseTcst GOpMHUpPOBaHUE MIPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoess cymanumapusayuu. EE peanuzaums mnpeanosiaraeT HCIOJIb30BaHHE TIyMaHHTapHOIO IOTEHLMANa
(hu3nveckoil HayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PECHUECKUMH,
HPAaBCTBECHHBIMHU U SKOJIOTUMYECKUMU HpO6HeMaMI/I.

Hoess npuxnaonoti manpasnennocmu. Kypc ¢usumku mnpeanonaraer 3HAKOMCTBO C LIMPOKUM KPYTroM
TEXHHUYCCKHUX U TEXHOJIOTHYCCKUX HpI/IJ'IO)KeHI/Iﬁ N3Yy4YCHHBIX TeOpI/II\/'I " 3aKOHOB.

Hoes oxonocuzayuu peanusyercsi IMOCPEACTBOM BBEIEHHUS JJIEMEHTOB COJEpXaHMS, IOCBAMIEHHBIX
IKOJIOTHYECKMM MpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBl C Pa3BUTHEM TEXHUKHM M TEXHOJOIHMH, a TaKkKe
o0cyx1eHHst po0sIeM palOHAILHOTO IPUPOOIIOIB30BAHHS U KOJIOTHUYECKOH O€30I1acCHOCTH.

Crep>XKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha yPOBHE CpPEeTHET0 00IIero odpa3oBaHus SBISIIOTCS (r3ndeckne
teopuu (popMHUpOBaHHME MPEACTABICHUH O CTPYKTYpE MOCTPOCHUS (DU3MUSCKON Teopuu, posid (QyHIaMEHTaIbHBIX
3aKOHOB U NPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O IPUPOJIE, TPaHUIAX MPUMEHUMOCTH TEOPHM, AJIs1 OTIUCAHUS
©CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CHCTEeMHO-/ICATENILHOCTHBIM TIOAX0J] B Kypce (HM3MKH pPealn3yeTcsi MPexJe BCEro 3a CUéT opraHu3aiuu
9KCHEPUMEHTAFHON JesTebHOCTH oOydvarommxcs. s 6a30Boro ypoBHS Kypca (U3UKH — 3TO HCIIOJIb30BaHUE
CUCTEeMBbl (POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U J1a0OpaTOpHBIX PadOT, KOTOpbIE B NpOrpamMMme IO
(uznke oObeNMHEHBI B OONIMH CIIHCOK YYEHUYECKUX MPaKTUUYeCKUX paboT. BeijeneHne B yKa3zaHHOM IepedHE
71a00paTopHBIX PabOT, MPOBOAMMBIX JUI KOHTPOJII M OLEHKH, OCYLIECTBIISIETCS yYacTHHKAaMH 00pPa30BaTEIbHOTO
nporecca UCXos U3 OCOOEHHOCTEW IUIAHMPOBAaHUS W OcHalleHus kabunera ¢usuku. Ilpum 3TOM oOecmeunBaeTcs
OBJIAJICHUC O6y‘-IaIOH_II/IMI/IC$I YMCHHAMHU ITPOBOJUTH KOCBEHHBIC U3MCPCHUSA, UCCIICAOBAHUA 3aBHUCHMOCTEN (1)I/I3I/I‘ICCKI/IX
BCJIMYUH U MMTOCTAHOBKY OIIBITOB ITO ITPOBEPKE MPEATIOKCHHBIX T'HUIIOTES.

Bonbioe BHMMaHKE yAENAETCS PELIEHUIO paCYETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu 3ToM ans pacu€THbIX 3a1a4
IIPUOPUTETOM ABJIAIOTCA 3aJa4n C ABHO 3aJIaHHOI>'I (1)I/ISI/ILIGCKOI7[ MOJACIbIO, IMO3BOJIAIOMNIUMEC NPUMEHATH U3YUCHHBIC
3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjiena Kypca, TaK M HWHTETpUpys 3HAHUS U3 Pa3HBIX pas3zneinos. [
Ka4eCTBEHHBIX 3aJau IPHOPUTETOM SIBISIOTCS 3aJaHUsi Ha OOBSCHEHHE MPOTEKaHUS (U3NYECKUX SIBICHUHA H
NPOLIECCOB B OKpY)KaloOLIeW KU3HH, TpeOylomue BbIOOpa (U3MYECKON MOAenH Ui CUTyalMd IPaKTHKO-
OpPHEHTUPOBAHHOIO XapakKTepa.



B cootBerctBum ¢ TpeboBaHmsmu PI'OC COO k MarepuatbHO-TEXHHYECCKOMY OOECIICUEHUIO YIeOHOTO
npotecca 6a30BbIN YpOBEHb Kypca (pU3MKH Ha YPOBHE CPEeTHEr0 00IIero 0Opa3oBaHus JOIDKEH U3Y4aThes B YCIOBUSIX
npeaMeTHOro KaOuHeTa (PU3MKM MM B YCIOBHUSIX MHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuaeTe GU3MKK TODKHO OBITH HEOOXOAMMOE JIA00paTOPHOE 00OPYMOBAHUE IS BHITIOTHEHHUS YKa3aHHBIX
B IIporpamme 1o (PU3MKe YIEHHUECKUX IPaKTHIECKUX paboT U IEMOHCTPALIMOHHOE 000pyAOBaHHUE.

HdemoHcTpamonHoe oOopynoBaHue (opMupyercss B COOTBETCTBHM C NPUHLMIIOM MHHHMAJIbHOU
JOCTAaTOYHOCTH U 00ecleunBaeT MOCTAHOBKY NIEPEUNCIICHHBIX B MPOrpaMMe MO (PU3HKeE KIFOUEBBIX IEMOHCTPAUi IS
HCCIICIOBAHUS M3YYaeMbIX SIBJIEHHM U IIPOIECCOB, SMIMPUUECKUX U (YHAAMEHTAIbHBIX 3aKOHOB, MX TEXHHMUYECKHX
MIPUMEHEHUH.

JlaboparopHoe 00OpymoBaHUE ISl YUCHHUYECKHX MPAKTHYECKUX padoT (opMHpyeTcs B BUIE TEMaTHUYECKHX
KOMIUJIEKTOB M O0ecIieurBaeTcs B pacyére OAHOTO KOMIUIEKTa Ha ABYX oOydarommxcs. Temarndeckne KOMIUIEKTHI
n1a0opaTopHOro 00OpPYINOBaHMS [OJDKHBI OBITH HMOCTPOCHBI HAa KOMIUIEKCHOM MCIOJb30BAaHHUHM AHAJIOIOBBIX H
IUQPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM B BUAE IU(PPOBBIX JIAOOPATOPH.

OCHOBHBIMH LIEJISIMU M3Yy4eHHsI (PU3UKU B 0011[eM 00pa30BaHUU SIBISIOTCSL:

(¢opmHupoBaHHEe HHTEpeca M CTPeMJICHHS OOYyYalOUIMXCsl K HAayYHOMY HW3YUEHHIO TIPUPOJIBI, pPa3sBHUTHE HX
MHTEJUICKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEIH;

pasBUTHE MPEICTABICHUH O HAYYHOM METOAE IMO3HaHWSA M (OPMHPOBAHHE HMCCIEIOBATENBLCKOIO OTHOIICHUS K
OKPY>KaIOIIUM SIBIICHHSIM;

(hopMHpOBaHHE HAYYHOI'O MUPOBO33PEHHS KaK pe3ysbTaTa U3ydeHUs] OCHOB CTPOEHHS MaTepuu U yHIaMEHTaIbHBIX
3aKOHOB (PU3UKH;

(hopmupoBaHue yMeHUI 0OBACHATH SIBICHHUS C HCIIOIb30BaHHEM (PU3NUECKUX 3HAHUH M HAYYHBIX TOKAa3aTENbCTB;
(hopMHpoOBaHUE MPEACTABICHUA O POIH (PU3UKH IS PA3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JocTtmwkenne 3TuX Leneil o0ecrnednBaeTcs pelieHneM CaelyoIHX 3a1ad B IpoLecce u3y4eHus Kypca QU3UKu
Ha YPOBHE CpeJHero o0Iero oopa3oBaHus:

MPHOOpETEHNE CUCTEMBI 3HAHUHM 00 00mMX (PU3NIECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUIX, BKIFOUAs MEXaHUKY,
MOJIEKYJISIPHYIO (PH3HUKY, 3JICKTPOJUHAMUIKY, KBAHTOBYIO (PM3UKY U SIEMEHTHI aCTpO(OU3UKY;

(hopMHUpoBaHUE YMEHHI IPUMEHSTH TEOPETHUYCCKHUE 3HAHUS IJIs1 OOBSICHEHUs (U3NUECKUX SIBICHUN B TIPUPOJIE U IS
NPUHATHS NPAKTHUECKUX PEIIEHUH B IIOBCETHEBHOM KHU3HU;

OCBOCHHE CIOCOOOB PEHICHUs Pa3UYHBIX 33734 ¢ SBHO 33JaHHON (pU3HYeCcKOil MOJIEeNbIO, 3a7a4, T0Apa3yMEBAIOIINX
CaMOCTOSITETIbHOE CO3/1aHNe (PU3NUECKON MOJETH, a/leKBaTHOH YCIOBUSM 3a/1a4H;

NOHUMaHUE (PU3NYECKUX OCHOB U MPUHLMIIOB ACUCTBHUS TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKHUX MPOLIECCOB, UX
BJIMSIHUS HA OKPYKAOIIYIO CPEAY;

OBJIaJICHUE METOJIaMH CAaMOCTOSITEIBHOTO IUIAHMPOBAHHMS M NPOBEACHMS (PU3MUYECKHX SKCIEPUMEHTOB, aHAIM3a U
MHTEpIIpeTai HHPOPMAIMH, ONPEAEICHHUS IOCTOBEPHOCTH TTOYUYESHHOTO Pe3yibTaTa;

CO3JIaHKe YCIIOBUH JUIsl pa3BUTHS YMEHHI IPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKOH JIETETbHOCTH.

Ha n3yuenne ¢usnku (6a30BbIi YPOBEHb) Ha YPOBHE CpEAHETO 00IIero o0pa3oBaHus oTBoauTCs 136 9acoB: B
10 kimacce — 68 gacoB (2 gaca B Heneno), B 11 ximacce — 68 wacos (2 yaca B HEAEIIO).

[Mpennaraemelii B mporpamMme 1o (u3uke mepedeHb TabOpaTOpPHBIX W TPAKTHUECKHX paboT sBISETCS
PEKOMEHIOBAaHHBIM, YUHUTEIb AeIaeT BEIOOP MPOBEACHUS JIAOOPATOPHBIX PA0OT M OMBITOB € YIETOM MHAMBUAYAIBHBIX
0COOEHHOCTEW 00yJaroIIIXCSl.



COJEPXAHUE OBYYEHUSA

10 KJIACC

Paszpnen 1. ®u3nka u MeTOABI HAYYHOI'0 NIO3HAHUSA

®usnka — Hayka o npupoje. Hayunsle MeTOpI TO3HAHUS OKPYIKAIOIIETO MUpa. Pollb 3KCIIepuMEHTa U TEOpUU
B IIPOIIECCE MMO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanne (pu3mUecKux sIBICHUH U TporieccoB. Hayunble rumores3pl. Ou3myueckre 3aKOHBI W TEOPHUH.
I'panumsr npuMeHUMOCTH (U3NIECKHIX 3aKOHOB. [IprHINT COOTBETCTBHS.

Ponp m wmecro ¢u3ukum B (HOpPMUPOBAHWU COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B MPAKTUYCCKOH
JEATEIbHOCTH JIOACH.

Jlemoncmpayuu

AHanoroBele U MU(GPOBLIC U3MEPUTEIbHBIC TIPUOOPHI, KOMITLIOTEPHBIC TATYHUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanndeckoe aBmkeHre. OTHOCUTENBHOCTh MEXaHNYECKOro ABMKeHus. CructeMa orcuéra. TpaekTopusl.

[lepememenne, ckOpoCTh (CpeqHssT CKOPOCTb, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MAaTepHALHOW TOYKH, UX
MPOEKLUHU Ha OCU CUCTEMBI KOOpAUHAT. CI0KEHUE NMEPEMEILICHUNA U CIOXKEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIMHENHOE IBIKEeHHUE. [ padmKku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHMUS], IIyTH U MEpEMELICHUSI MaTEPUATILHOM TOUKU OT BPEMEHU.

CBobOoHOE TTaieHne. Y CKOpeHHe CBOOOTHOTO MaACHUS.

Kpuponuneitnoe naBuxeHue. [[BrkeHHe MaTepUadbHOM TOYKU MO OKPYXHOCTH C TOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEWHas ckopocTh. Ilepwom u dvacrora oOpamieHus. LleHTpocTpeMuUTeNbHOES
YCKOPCHUE.

TexHudeckue yCTpPOHWCTBA W MPAKTUYECKOE NPUMEHEHHWE: CIUIOMETp, IBIDKCHHUE CHApSIOB, LEMHBIE U
PEMEHHBIE NIEpeayn.

Lemoncmpayuu

Mogenb cucteMbl OTCUYETA, WIUTFOCTPALKd KUHEMATUYECKUX XapaKTEPUCTUK JTBUKEHUS.

[MpeoOpazoBanue ABMKEHUI C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3pekKeHHOM MIPOCTPAHCTBE.

HaGmronenue nemxkenns Temna, OpOMIEHHOTO 10| YIIIOM K TOPU30HTY W TOPH3OHTAIBHO.

N3mepenne yckopeHust CBOOOAHOTO MaieHusl.

HampaBnenue ckOpoCTH npy ABUKEHUH IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3yyeHne HepaBHOMEPHOrO IBMXKEHUS C LEIbIO ONPEEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXKAY MyTSIMH, TPOHACHHBIMH TEJIOM 3a TIOCTelI0BaTeNbHBIE paBHBIC
MPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUHU C HAYAJIbHON CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHMSI LIAPUKA B BA3KOH KUJIKOCTH.

Nzydenune nBrxeHMs Teia, OpPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutensHocTy ["anunes. [lepBolii 3akoH HetoToHa. HEpLManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [puammn cymneprio3uiiuu cwi. Bropoit 3akoH HeroToHa 111 MatepuanbHONW TOUKA. TpeTuit
3akoH HpI0TOHA 1719 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro tarorenust. Cuina Tsoxectu. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3axkoH I'yka. Bec tena.

Tpenve. Buapl TpeHus (moxos, ckombxeHHs, kadeHus). Cuna tpenms. Cyxoe Ttpenue. Cuna TpeHHS
CKOJIBXKEHUS U cuia TpeHus rnokos. Kosddunment tpenus. Cuiia COMPOTUBIICHUS TIPU JBUKCHHUU Tella B KHUJIKOCTH
WJIH Tase.

[MocrynaTensHOE U BpalaTesibHOE IBUKEHUE a0COIOTHO TBEPIOTO TEla.

MoOMEHT cuiibl OTHOCUTEIBLHO OCH BpalieHus. [1ne4uo cuiibl. Y ciaoBusl paBHOBECHS TBEPOTO TENA.

TexHuueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: MOALIUITHUKY, TBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHune uHEpIUU.

CpaBHEHHE MacC B3aUMOJACUCTBYIOIIUX TElL.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Je(hOpMaIiu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOAbEME U MaJCHUU.



CpaBHeHHE CHJI TPEHUS TTOKOS, KaUeHHS U CKOJBKCHHUSI.

YcioBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

M3yuenne aBMKEHUS OpyCcKa 10 HAKIOHHOM TTIOCKOCTH.

HccnenmoBanne 3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIMX B TPYXXHHE W PE3MHOBOM o0O0pasie, OT uxX
JehopMarum.

UccnenoBanue ycinoBuii paBHOBECHUS TBEPAOTO TEJa, UMEIOIIETO OCh BpaIllCHHUS.

Tema 3. 3aKonvl COXpAHEHUA 8 MeXAHUKE

WNmmynsc MaTepradbHOW TOYKH (Tela), CHCTEMBl MaTepHajbHBIX TOYeK. VIMIynbC CHIIBI M W3MEHEHHE
UMITYJIbCA TeJa. 3aKOH COXpaHEHUsS UMITyJbca. PeakTUBHOE ABUKECHUE.

Pabora cuitbl. MOIITHOCTE CHITHI.

Kunetndeckas sHeprus MaTepHaabHOM TOUKH. Teopema 00 M3MEHeHNH KHHETHIECKOH YHEPTHH.

[Norennmanbhas 3Heprus. [loTeHIManbHas 3HEPrus ymnpyro neOpMUPOBaHHOW NpYyKUHBL [loTeHIMambHas
SHEPrus Teja BOJIM3U MOBEPXHOCTH 3EMIIH.

IloTeHnnanpHBlE W HENMOTEHIWANbHBIE CHIBL. CBs3b PabOTHl HEMOTEHIMAIBHBIX CHI C H3MEHEHHEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TeJl. 3aKOH COXpPaHEHUSI MEXaHMUECKOU SHEPTUU.

Yapyrue u Heynpyrue CTOIKHOBEHUSL.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KONEP, MPYKUHHBIN MUCTOJET, ABUKEHUE
paker.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[epexon NOTEeHIMATEHON HEPTHH B KHHETHUECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

Nzydenune abCOMOTHO HEYNIPYTOrO yIapa ¢ MOMOIIBIO ABYX OAMHAKOBBIX HUTSHBIX MasTHHKOB.

Hccnenopanue cBsS3M pa0OThI CHJIBI C M3MEHECHUEM MEXaHHUYECKON DHEPrMM Tela Ha MPUMEPE PACTKCHHS
PE3UHOBOTO KI'yTa.

Paspnen 3. MouiekyasipHasi puznka 1 TEpMOAHHAMHMKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KHHETUYECKOM TeOpHHM M HMX ONBITHOE o0ocHOBaHME. bpoyHoBckoe
newkeHne. Juddysua. Xapakrep OBWKEHHS U B3aUMOACHUCTBHS YacTHIl BeulecTBa. MoJenu CTpPOEHHS Ta30B,
JKUAKOCTEH U TBEPIBIX TNl U 00BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THUX MoOjEjei. Macca u pa3Mepsl MOJICKYJI.
KonungectBo Bemecta. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmepatypa u e€ nusmepenue. Lllkana temneparyp Llenbcust.

Mogens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOH TEOpHHM MIEalbHOTO TIas3a.
AOGcomoTHas TeMIeparypa Kak Mepa CpeHeill KMHETHYeCKOH 3Hepruu TeIUIOBOTO JBWXKEHMs yacTull rasza. llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHne MenneneeBa—Kuamnelipona. 3akon /lansrona. M3onpornecchl B
U/ICATbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. |'paduueckoe mpeacTaBiieHHE H30MPOLIECCOB: M30TepMa,
n30x0pa, u3obapa.

TexHrnYeckre yCcTpocTBa U MPaKTHUECKOE MPUMEHEHHE: TEPMOMETp, GapoMeTp.

Lemoncmpayuu

OnbITHI, TOKA3BIBAIOIIUE JJUCKPETHOE CTPOCHUE BEIIECTBA, (OTOrpaduK MOJIEKYJI OPraHUIECKUX COSTMHEHNH.

OmnpiTel 110 1M GY3UHN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBHXKEHHUSL.

Mogens onsita lllTepHa.

OnBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHIE MEXMOIEKYISIPHOTO B3aNMOJIEHCTBYS.

Mopnens, HTICTpUpYIONas IPUPOAY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnBITHI, WILTIOCTPUPYIOLUE YPAaBHEHUE COCTOSHNUS UACATBHOIO Ta3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomoi

OnpeniesieHne Macchl BO3AyXa B KIIACCHOW KOMHATe Ha OCHOBE W3MepeHHi 00bhEMa KOMHATBI, JaBJICHUS U
TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBHCHMOCTH MEXTy ITapaMeTpaMH COCTOSIHHS Pa3peKeHHOTo Trasa.

Tema 2. Ocrosbl mepmoouHaAMuKu

TepmoauHamuueckas cucrema. BHyTpeHHss1 SHepIryst TEpPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHHSI.
KomnyectBo TemnoTel M pabota. BHyTpeHHss 3HEprusi OAHOATOMHOTO HACANBHOTO Ta3a. Buael Temonepemayu:
TEIUIONPOBOIHOCTb, KOHBEKIMS, M3JIydeHUE. Y[elbHas TeIUIOEMKOCTh BellecTBa. KOJIHMYECTBO TEIUIOTHI MpH
Terionepeaaye.

[lonsatne 06 agmabatHoM mpouecce. IlepBbiii 3akoH TepMonuHamuKku. IIpuMeHeHHMEe meEpBOro 3aKOHA
TEpPMOJIMHAMUKY K H30mpoueccaM. I'paduueckast uHTepnpeTanus paboThl rasa.



Bropoii 3akon TepMoguHaMuKyA. HeoOpaTUMOCTh MPOIIECCOB B MIPUPO/IE.

TemnoBple MamuHBL. [IpUHIMIIBI MEHCTBHS TEIUIOBBIX MarmuH. [IpeoOpa3oBaHmsl JHEPTHM B TEIUIOBBIX
mammHax. Koadduuuent nomnesnoro neiicteusi teruoBoit mammubl. Llukn KapHo u ero koadduiment mnonesnoro
JEeHCTBHS. DKOJIOTHYECKre MPOOIeMBbl TETIIOIHEPTETHK.

TexHUYecKre yCTpOWCTBa W MPAKTHUYECKOE TNPUMEHEHHE: IBUTaTeNllb BHYTPEHHETO CropaHus, OBITOBOW
XOJIOUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3MmeHneHnne BHyTpeHHEH SHEPTUH Tela MpY COBEPIIEHUH PabOTHI: BBUIET MPOOKH M3 OYTBHUIKHU IMOJ JAEUCTBUEM
CKaToTo BO3/yXa, HarpeBaHue 3(pupa B TaTYHHOU TPyOKe MyTEM TpeHHs (BUACOAEMOHCTPAIIHS).

W3menenue BHyTPEHHEH SHEPTUH (TeMIIepaTyphl) Tesla pH TeTionepeaaye.

OnbIT 10 aAa0aTHOMY PACIIUPEHHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUS, PEaKTHBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomoi

N3mepeHne ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnvte cocmoanusa eeujecmea. Mazosvie nepexoovl

[Tapoobpa3oBanue u KoHmeHcauus. McnapeHwe W KumneHue. AOCONIOTHAsE M OTHOCHUTENbHAsT BIAKHOCTh
Bo3ayxa. HacelmeHHblit map. VYjaenbHas Teuiora mapooOpa3oBaHMs. 3aBHCUMOCTb TEMIIEPATypbl KHUIIEHHUS OT
JIABJICHUS.

Teépmoe teno. Kpucramnmmdeckue u aMmop(HbIe Tena. AHU30TPONIHS CBOWCTB KPUCTAIUIOB. JKHUIKHE KPUCTAILTHI.
CoBpemeHHbIe MaTepuansl. [1naBnenue n KpucTaum3anus. Y JefibHast TeroTa miapinenus. Cyomumanusi.

YpaBHEeHHE TETIOBOTO OalaHca.

TexHUYEeCKHE YCTPOHUCTBA M MPAKTHUECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KATOPUMETP, TEXHOJIOTHH
IMOJIy4YCHUA COBPEMCHHBIX MAaTCPHUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIICHHBIX HApPOB.

Kunenue IIPpY MOHMKCHHOM JaBJICHHUU.

Crioco0bl U3MEPEHHUS BIAKHOCTH.

Habnronenne HarpeBaHuUs ¥ IDIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoOHCTpanus KpUCTAJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

H3mMepenre OTHOCUTETHHON BIKHOCTH BO3/IyXa.

Pasnen 4. DnekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpu3anus Ten. DIeKTPUIecKuil 3aps. /[Ba Buaa snekTpudeckux 3apsnoB. [IpoBoAHUKH, TUANEKTPUKHA U
MOJTYTIPOBOHHUKH. 3aKOH COXPAHEHUS IEKTPUUECKOTO 3apsia.

Bzaumoneiicteue 3apsnoB. 3akoH Kymona. ToOYEUHBIM JIEKTPUUECKHH 3apsf. OJNIEKTPUUECKOe TOJeE.
HampsoxkéaHocTh 3ekTpudeckoro moist. [IpuHmu cymepno3unuy 3ieKTpudeckux rmosel. JImHnM HanpsokEHHOCTH
AIIEKTPUIECKOTO TTOJISL.

Pabota cun snekrpocrarnueckoro nods. [lorennuman. Pasnocts noteHnuanos. [IpoBOHUKN U AUAIEKTPUKA B
ANEKTPOCTATHUECKOM Tioe. JJudnekTpudeckasi MpOHUIIAeMOCTb.

Onekrpoémkoctb. KoHmeHcatop. DNeKTpo€MKOCTh IUIOCKOTO KOHJIGHCATOpa. OHEPrHs 3apsHKEHHOTO
KOHJIEHCATOpa.

TexHUUECKHE YCTPOWCTBA W MPAKTHYECKOE MPUMEHEHHUE: AJIEKTPOCKOI, JIIEKTPOMETp, 3JIEKTPOCTATHYECKas
3aIuTa, 3a3eMIIEHUE SIEKTPOIPUOOPOB, KOHIEHCATOP, KOMUPOBAILHBIN anmnapar, CTpYHHBIN IPUHTEP.

Lemoncmpayuu

YeTpoiCcTBO M IPUHIUI IEHCTBHS AIEKTPOMETPA.

B3aumoeiicTBre HadIEKTPU30BaHHBIX TEIl.

DJeKTpUUECKOe MoJIe 3apsHKEHHBIX Tell.

[TpoBOTHUKH B DIIEKTPOCTATHYECKOM IIOJIE.

DIeKTpocTaTHIecKas 3aIluTa.

JIM3IEKTPUKH B 3IEKTPOCTATUIECKOM TIOJIE.

3aBHCUMOCTD DJIEKTPOEMKOCTH TUIOCKOTO KOHJEHCATopa OT IUIOMIAJH TUIACTHH, PACCTOSHUS MEXIy HUMH U
JUAIIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsLKeHHOT0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

M3MepeHue 351eKTpo€MKOCTH KOHIeHCaTopa.

Tema 2. llocmoannstii 3n1exkmpuyeckuil mok. Toxu 6 paznuunsix cpedax

ONEKTPUYECKUNA TOK. YCJIOBHS CYIIECTBOBAHMS JJEKTpUUYecKoro Toka. Mcrounuku Toka. Cuia TOKa.
TTocTOSSHHBIN TOK.



Hamnpspxenne. 3akon OMa y1st y9acTKa IeIH.

DNEKTPUYECKOE COTPOTHBIICHHUE. Y IETHHOE COMpPOTHBIEHUE BemlecTBa. [locrmemoBaTenbHoe, MapajlielnbHOE,
CMEIIaHHOE COETUHEHNE MTPOBOIHUKOB.

Pabota amekrpudeckoro Toka. 3akoH Jkoyns—JIenma. MOmHOCTE 3JIEKTPUIECKOTO TOKa.

DNEKTPOABIKYINAS CHIIa M BHYTPEHHEE COMPOTUBIICHNE UCTOYHHKA TOKA. 3aK0H OMa A TOTHOU (3aMKHYTOH )
anekTpudeckoi renu. KopoTkoe 3aMbIkaHUE.

ONEeKTpOHHAs! MPOBOJAUMOCTEH TBEPBIX METALIOB. 3aBUCHMOCThH COIMPOTUBICHUS METAIJIOB OT TEMIIEPaTypHI.
CBepXIIPOBOIUMOCTbD.

DneKTpudecKuil TOK B BakyyMme. CBOMCTBA IIEKTPOHHBIX TTYYKOB.

[MonynpoBoanuku. CoOCTBEHHas W MpHMECHasi MPOBOJMMOCTH MOJIyNpoBoAHWKOB. CBoicTBa P—N-mepexoia.
[TomrympoBOTHUKOBBIE TIPUOOPHI.

DNEeKTpUYECKUi TOK B PACTBOPAX M PacIuIaBax dIEKTPOIATOB. DIEKTPOIHTHIECKAS TUCCOLUAIIS. DIEKTPOIH3.

DNEeKTpUYECKUN TOK B razax. CaMOCTOSTENBHBIA U HECAMOCTOSTENBHBIN pa3psa. Monuusd. [1nazma.

TexHudeckue yCTpoCTBA U MPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT, UCTOUHUKH TOKa,
3JIEKTPOHATPEBATEIBHBIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIE IPUOOPHI, TEPMOMETP COTPOTHUBIICHISI, BAKYYMHBIH JTHO/,
TEPMHCTOPHI U (POTOPE3UCTOPHI, TOTYITPOBOAHUKOBEIN JTUO/, TaTbBAHUKA.

Jlemoncmpayuu

W3mMepenwne cuitbl TOKa M HATTPSDKEHUSI.

3aBUCHMOCTH COIPOTHBIICHUS NWIHHIPHYECKAX MPOBOJHUKOB OT JUTHHBI, TUIOIMAAH TOMEPEYHOr0 CEUCHUS H
MaTepuaia.

CMemaHHOEe COeIMHEHUE TIPOBOIHUKOB.

[Ipsimoe m3MepeHne AIEeKTPOABIKYIIEeH chiibl. KopoTkoe 3aMbIKaHHMe TallbBAHUYECKOTO DIIEMEHTa M OICHKA
BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTH CONPOTHUBIIEHHS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTP ANEKTPOITUTOB.

HckpoBoii pa3psit ¥ IPOBOAMMOCTD BO31yXa.

OOHOCTOPOHHSASA MPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

Nzydenune cMemaHHOTO COSMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABMKYIIEeH CHITbI HCTOYHHKA TOKA U €r0 BHYTPEHHETO COMTPOTHUBIICHUS.

Habmronenue snextponmsa.

Me:xnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢u3nku 06azoBoro ypoBHS B 10 Kiacce OCYIIECTBISIETCS € YYETOM COJIEPIKATEITBHBIX
MEXIPEJAMETHBIX CBSI3eH ¢ KypcaMy MaTeMaTHKU, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemusbie nowsimus, CBsI3aHHBIE C U3YYEHUEM METOJ0B HAyYHOTO TIO3HAHUS: SBJICHHUE, HAyYHBIN (DaKT,
TUNoTe3a, Pu3ndeckas BeJINInHa, 3aKOH, TeOpHs, HaOI0AeHNE, SKCIIEPUMEHT, MOJICIIMPOBaHUE, MOJIEIh, U3MEPEHHE.

Mamemamuka: pelieHHe CUCTEMbI YpaBHEHHH, JHHEHHas (QyHKIMs, napabona, rumnepOoia, WX TpaQuKd H
CBOIICTBa, TPUTOHOMETpUYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPHI U X MPOEKIIUH Ha OCH KOOPJAHHAT, CJIOKEHIE BEKTOPOB.

Buonocus: mexannmdeckoe BMKEHUE B XKHUBOW mpupoje, nuddysus, ocMoc, TEmIo0OMEH KHUBBIX OPraHU3MOB
(BuABI TETJIONEpE U1, TEMJIOBOE PABHOBECHE), SJIEKTPUUIECKHUE SBICHHUS B )KUBOU MPHUPOIE.

Xumus: TUCKPETHOE CTPOCHHWE BEIIECTBA, CTPOCHHWE aTOMOB M MOJICKYJ, MOJIb BEIIECTBa, MOISpHAs Macca,
TEIJIOBbIE CBOWMCTBA TBEPABIX TEJ, MKUJIKOCTEM M Ta3oB, 3JEKTPUUECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUECKAS
JUCCOIMAINS, TATbBAHUKA.

Teoepaghus: BnaxxHOCTH BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonocusi: TpeoOpa3oBaHUE JBIKEHHWH C WCIOJIb30BAHMEM MEXAaHU3MOB, YY€T TpPEHUS B TEXHUKE,
MOAIINITHAKY, WCIIOJIh30BaHNE 3aKOHA COXPAHEHHUS WUMITyJbca B TEXHHKE (pakera, BOJOMET M APYTHE), ABUTATEIH
BHYTPEHHETO CrOpaHUs, IapoBas TypOWHA, OBITOBOH XOJIOAWIBHUK, KOHIWIIMOHEP, TEXHOJOTHH MOTyYSHUS
COBPEMEHHBIX MAaTE€pPUAIOB, B TOM YHCIE HAHOMATEPUAIOB, U HAHOTEXHOJOTHH, 3JIEKTPOCTATHYECKas 3allluTa,
3a3eMJICHHE  OJJIGKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIH  TNpPHHTEp,  OJIEKTpOHArpeBaTeNbHble  MPUOOPEI,
3IEKTPOOCBETUTENbHBIE TPUOOPHI, TaJIhBAHHUKA.

11 KJIACC

Pa3nen 4. DnekTpoaHAMHKA

Tema 3. Maznummnoe none. InekKmpomazHumnas UHOYKyus

IlocTossHHBIE MarHWUTBHL. B3aMMOIEHCTBHE IIOCTOSHHBIX MAarHUTOB. MarnutHoe moJjie. BekTop MarHUTHOMR
UHAYKUUHU. [IpuHIMI CyNIepno3uLIny MarHUTHBIX Nojiei. JInHMKM MarHuTHOM MHAYKIuKM. KapThHa NTMHUN MarHUTHON
WHIYKIUHU TI0JI OCTOSIHHBIX MarHUuTOB.



MarsHuTHOE 1oJie MPOBOJHMKA C TOKOM. KapThHa JMHUNA MHIYKUWHW MArHATHOTO MOJISI JJIMHHOTO IPSIMOrO
MPOBOJHMKA W 3aMKHYTOTO KOJBIIEBOTO IIPOBOJHMKA, KaTymku ¢ TokoM. OmbeiT Dpcrtena. BsammoneicTBue
MIPOBOJTHUKOB C TOKOM.

Cuta Amriepa, e€ MOIYJIh M HaIpaBJICHHUE.

Cuna Jlopenna, e€ Moxynb 1 HampaBieHue. J[BIDKeHHe 3apsHKeHHON YacTHITHI B OTHOPOJTHOM MarHUTHOM TIOJIE.
Pa6ota cunel JlopeHua.

SlBneHue 3MEeKTpOMarHUTHOW HMHIYKUMU. [IO0TOK BEKTOpa MAarHMUTHON WHIYKIUH. DJICKTPOIABMKYINAS CHIIA
WHAYKIWU. 3aKOH 3JIeKTPOMAarHUTHON HHAyKIn Papases.

BuxpeBoe amekrpudeckoe Toje. OIEKTPOABIKYINAs CHja WHIYKIUH B TPOBOJHUKE, JBIDKYIIEMCS
MOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM TIOJI€.

IIpaBuno Jlenua.

WHAYKTUBHOCTH. SIBIEHUE CAaMOMHIYKITUH. DIEKTPOABIDKYIIAS CHIIa CAMOWHIYKIINH.

DHeprusi MarHUTHOT'O TOJIS KATYIIKU C TOKOM.

ONeKTpOMarHuTHOE MoJe.

TexHuueckue YCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: IIOCTOSHHBIE MAarHHUTHI, 3JEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIU JIEMEHTAPHBIX YACTHULI, UHAYKIIHNOHHAS [1E€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO ITy4YKa MArHUTHBIM IOJIEM.

JInaun HWHAYKIIUA MariuTHOTI'O I1OJIA.

BzaumopeiicTBue ABYX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HeiictBue cunbl JIopeHia Ha HOHBI JIEKTPOJIUTA.

SIBrieHUE NIEKTPOMArHUTHON MHAYKIUH.

IIpaBuno Jlenna.

3aBHCHUMOCTH SJICKTpOILBI/I)KYIIIeﬁ CUJIbI UHAYKIIUA OT CKOPOCTU U3MCHCHUA MArHUTHOT'O ITOTOKA.

SIBrnenne cCaMOMHIYKIIVH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

W3yyeHne MarHuTHOTO MOJISL KATYIIKU C TOKOM.

HccnenoBanne AeWCTBUS TTOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue ABIEHUS 31EKTPOMAarHUTHOW UHIYKIUH.

Paznen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 371eKmpoOMaZHUMHbIE KOJ1EOAHUA

KonebarenvHast cucrema. CBoOoauble MexaHWdeckue kosebanus. ['apmonuueckue koneOanusa. Ilepuon,
yactora, ammiuryna u (Qasa koneOaHuid. [lpyXuHHBI MasTHUK. MaTtemaTHdecKMid MasTHHK. YpaBHEHHUE
rapMOHUYECKUX KoJiebaHuii. [IpeBpalieHe SHeprum Mpyu TapMOHHYECKUX KOJIEOaHUSX.

KonebarenpHblit KOHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI B MICATBHOM KOJIe0aTeIbHOM KOHTYpE.
AHaNorusi MeXIy MEeXaHMYECKHMMHU M JIEKTPOMAarHUTHBIMH KoneOaHusmu. @opmyna TomcoHa. 3aKOH COXpaHEHUS
9HEPTUU B UCaTBHOM KOJIeOaTeIbHOM KOHTYPE.

[lpencraBinenue o 3arTyxamoIIWX KojJeOaHMSAX. BbIHYyXKIeHHbIE MexXaHW4eckue Koyiebanus. PesonaHc.
BriHyXI€HHBIE 3JIEKTPOMarHUTHBIE KOIeOaHusl.

Ilepemennsbiii Tok. CHHYyCOMAANBHBIA MEPEMEHHBIH TOK. MOITHOCTh NEPEMEHHOTO TOKa. AMIUTUTYIHOE U
JefCTBYyIOIIee 3HAUYEHNE CHIIBI TOKA U HANIPSHKEHUS.

Tpancdopmatop. [IpousBoncTBo, nepenada u MOTPeOICHUE AIEKTPUIESCKON SHEPTHU. DKOJIOTUYECKUE PUCKU
MIPY IPOU3BOACTBE MIEKTPOIHEPTHU. KynbTypa NCTIONb30BaHNS JJIEKTPOIHEPTUH B IOBCETHEBHOM XKU3HU.

TexHu4ecKue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPUYECKUN 3BOHOK, T€HEPATOP IMEPEMEHHOTO
TOKA, IMHUM JIEKTpoIepeiay.

Lemoncmpayuu

HccnenoBanne mapaMeTpoB KoebaTeIbHON CHCTEMBI (TIPY>KUHHBINA MIIM MAaTEeMaTHIECKH MasSTHHK).

HaGumroieHue 3aTyXxamomux KojaeOaHuii.

HccnenoBanne CBONCTB BBIHYKACHHBIX KOJICOaHUI.

HaGmronenue pe3oHanca.

CB0OOHBIE ANIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHHS OT BPEMEHHM) JUISL SJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onaHc npu nocienoBaTenbHOM COEANHEHUH PE3UCTOpa, KAaTYIIKH HHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TUHUM MIEKTPOIIEPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

HccnenoBanne 3aBUCUMOCTH NIEPHOJIa MalbIX KoJleOaHMid Tpy3a Ha HUTU OT JJIMHBI HUTH M Macchl rpy3a.



HccrenoBanue nepeMeHHOT0 TOKa B LEMM M3 IOCIENOBATENbHO COCIUHEHHBIX KOHIECHCATOpa, KAaTYUIKH U
pesucropa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNIHbIE 60JIHbL

MexaHnueckie BOJIHBI, yCIOBUs pacnpocTpaHeHus. Ilepuoa. CKopocTh pacHpocTpaHeHHs U [UIMHA BOJIHBL
[Tonepeunsle u npoaosabHEIE BOIHBL. VIHTEpdepeHuus u audpakiuus MeEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DONeKTpOMarHuTHBIE BOJHEL. Y CIIOBHA M3JIyUeHHS 3JIEKTPOMArHUTHBIX BOJMH. B3auMHas opueHTanus BEKTOPOB
E, B, V B amekTpoMarauTHOi BostHe. CBOKMCTBA AJIEKTPOMATrHUTHBIX BOJIH: OTPa)XEHUE, MPETOMIICHHUE, TTOJISIpU3AITHs,
nmudpakmyst, naTepdepeHus. CKOpOCTh MIEKTPOMArHUTHBIX BOJTH.

[kana 3MeKTPOMarHUTHBIX BOJH. [[puMeHeHNe IIeKTpOMarHUTHBIX BOJTH B TEXHHUKE U OBITY.

[IpuHune! panuocBs3y U TeneBuaeHus. Pagnonokarust.

DJIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpempl.

TexHHueckre YCTPOWCTBa M NPAaKTUYECKOE NPUMEHEHHE: MYy3bIKaJbHbIE HHCTPYMEHTBI, YJIbTPa3BYKOBas
JUarHOCTHKA B TEXHUKE U MEAMLIMHE, paaap, paguonpuéMHUK, TeIeBU30p, aHTeHHA, TenedoHn, CBY-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHUE MOEPEYHBIX U MMPOAOILHBIX BOJH.

Konebmromeecst Teo Kak HCTOUYHUK 3BYKA.

Habmronenue otpaskeHus U IPETOMIICHUS] MEXaHUYECKUX BOJIH.

HabGmronenue naTepdepeHnnu u nudpakiiui MEXaHHYECKUX BOJH.

3BYKOBOI pe30oHaHC.

HaGmroienue cBsi3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIDIHTYIOM W YaCTOTON KOJIeOaHUH.

HccnenoBanue CBOMCTB 3MEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, IPEJIOMIICHHE, MOJsipu3auusi, AU(paxmus,
uHTEepQEpeHIIUS.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. lIpsMonuHeilHOe pacOpocTpaHeHHE CBeTa B OJHOpPoAHOM cpene. Jlyu cBera.
To4euHblid HCTOYHUK CBETA.

OTtpakeHHe cBeTa. 3aKOHBI OTpaXkeHUsl cBeTa. [locTpoeHre n300pakeHuH B IJIOCKOM 3epKalie.

[Ipemomnenne cBeta. 3aKOHBI TpelOMJICHHsS cBeTa. AOCONIOTHBIN MMOKa3aTens mpenomiieHus. [lomHoe
BHYTpeHHee oTpaxkeHue. [IpenenpHblil yroi MoMHOro BHYTPEHHETO OTPaXKSHUS.

Hucnepcus csera. CinoxHbIi cocTaB Oenoro cera. Lger.

CoOupatomue u paccenBaroniie JuH3bl. ToHkas jauH3a. POKYCHOE pacCTOSHHE W ONTHYECKas CHJIa TOHKON
nun3bl. [TocTpoenne n3o0paxkeHni B COOMPAIOLINX U paccenBaromInX JuH3ax. PopMyia TOHKOM JTHH3BI. Y BEIUYEHUE,
JIaBaeMOE€ JIMH30M.

[Ipenensl pUMEHUMOCTH FEOMETPUUYECKON ONTHUKH.

Bonnosas ontuka. Murepdepenuus csera. KorepeHTHbIE NCTOUHUKHU. Y CIOBUS HAOJIIOJEHNS MAaKCUMYMOB U
MHUHMMYMOB B UHTE€P()EPEHLIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaknus ceera. Judpaknuonnas pemérka. YcioBrue HaONIOJIEHUS TJIABHBIX MaKCHMYMOB INPH TaJcHUU
MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Nonstpu3zanus ceera.

TexHUUECKHE YCTPOWCTBA U MPAKTHYECKOEe MPUMEHEHUE: OUKH, JTyna, GoToanmnapar, MpoeKIMOHHbIN anmapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISPOU.

Lemoncmpayuu

[IpssmonuHeHOE pacipoCTpaHeHne, OTPaKEHHE U TiperoMieHne cBeTa. OnTHueckrne mpruoopsl.

ITonHOE BHYTpeHHEe OoTpaxkeHne. Mozeslb CBETOBO/IA.

HUccnenoBanue cBOHCTB N300paKeHUI B JIMH3AX.

Mopenu MUKpPOCKOTIa, TEIEeCKOTIa.

HaGmonenue uarepdepeHiny ceeTa.

Habmonenue nudpaxuuu ceera.

Habmionenue aucnepcuu ceera.

ITomydenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(PAKITHOHHON PEIIETKH.

Habmonenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

W3mepenne mokazaTens MpeIoMIIeHHs CTEKIa.

HUccnenoBanue cBOHCTB N300paKeHUI B JIMH3AX.

Habmionenue aucnepcun ceera.

Pa3nen 6. OcHOBBI cieIHATIBLHON TEOPHH OTHOCUTEJILHOCTH
I'paHuBl MPUMEHUMOCTH KJIACCHUECKOM MexaHukH. [locTynaTsl crenuanbHOW TEOPHUH OTHOCHTEIBHOCTH:
MHBApUAHTHOCTb MOJYJISI CKOPOCTHU CBETa B BaKyyM€, IPUHIIUII OTHOCUTEIBHOCTU DIHINTENHHA.



OTHOCHUTEIBHOCTS OJTHOBPEMEHHOCTH. 3aMeIJICHHUE BPEMEHH M COKPAITICHHE JITHHBIL.
DHEprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHIIHI.
CBs13b MacCChI C SHEPTUEH U UMITYJILCOM PESITUBUCTCKOM YaCTUIbI. DHEPTHUS TTOKOS.

Paznen 7. KBanToBas ¢pusuka

Tema 1. Inemenmol KGAHMOGOU ONMUKU

®otonsl. Popmyna [lnanka cBs3u sHEprun (HOTOHA C €ro YaCTOTOH. DHEPrHs U UMITYJIbC POTOHA.

OtkpeiTie U uccienoBanue dotodddexra. Onpiter A. I'. CroneroBa. 3akoHsl ¢otodddekTa. YpaBHEHHE
Ovamreina g Gorodddekra. «Kpacuas rpanura» horodddekra.

Hasnenue ceera. Onbite [1. H. JIeGenena.

XUMHUECKOE AEICTBUE CBETA.

TexHUYEeCKHEe yCTPOWCTBA W TPAKTHYECKOE NMPUMEHEHHe: (OTOdIeMeHT, (OTONATUHK, CONHEHHas Oartapes,
CBETOJIMO/I.

Jlemoncmpayuu

Dot eKT Ha yCTaHOBKE C IMHKOBOW TIACTHHOM.

HUccnenopanue 3akoHOB BHeNTHero (poTodddekra.

Cseroauon.

Conneunast OaTapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiThl Pesepdopma mo paccesHuro o -dyactuil. [lmaHerapHas MoOJEib aToMa.
IMoctymarer bopa. M3mydenue u mormomieHre (OTOHOB MpH MEpeXojie aToMa ¢ OJHOTO YPOBHS SHEPTHH Ha JPYTOM.
Bugsl cnexktpoB. CekTp ypoBHEN 3HEPIUH aTOMa BOJOPOJA.

Bonnossie cBoticTBa yactuil. Bomusr ne bpoitnsa. KopmyckymsipHo-BOIHOBOH Hyanu3m.

CronTa"HHoe u BBIHYXXJICHHOC U3JIyYCHUC.

TexHUYecKHEe YCTPOHCTBA W TPAKTUYECKOE TNPUMEHEHWE: CIEeKTPAIBHBIA aHamu3 (CHEKTPOCKOM), Jasep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenre ATUHBI BOTHBI JIa3epa.

HabnroneHue mMHEHYATHIX CIIEKTPOB H3TyUYCHUSI.

Jlazep.

Yuenuyeckuii sxcnepumenm, 1abopamopHule pabomul

HaOimroneHue TuHEHYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCHEepUMEHTHI, JO0Ka3bIBAIONINE CIOKHOCTh CTpoeHHs siipa. OTKpBITHE paguioakTUBHOCTH. OIIBITHI
Peszepdopna mo ompeneneHuio cocTaBa paauoaKTUBHOTO u3nydeHus. CBoiicTBa ambga-, Oera-, raMMa-H3IIydeHUsl.
Brustane PAAUOAKTUBHOCTH HA JXUBBLIC OPraHU3MBI.

OtkpeiTue npoToHa M HeWrpona. Hykimonnas monens sapa ['eiisenOepra—lBanenko. 3apsa siipa. MaccoBoe
yucio siapa. M3oromnsl.

Anbda-pacnan. DJCKTPOHHBIM M TMO3UTPOHHBIA Oera-pacnan. ['amma-uznydeHue. 3aKOH PadOAKTHBHOI'O
pacnaza.

DHeprus CBSA3H HYKIIOHOB B sifipe. SnepHble cuibl. Jledekt maccsl siapa.

AnepHble peakuuu. [lenenue u cuHTes a1ep.

Snepusiit peaxtop. TepmosaepHsbiil cuaTe3. [Ipo0IeMbl M IEPCIIEKTHUBEI SACPHON SHEPTETUKH. JKOIOTHIECKUE
ACIEKTHI AAEPHON PHEPTETUKH.

DneMeHTapHbie YacTUIlbl. OTKPBITHE MO3UTPOHA.
Mertoap! HAOIOACHUS U PETUCTPAITUHN DJIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHBIE B3auMOIeicTBrs. EMMHCTBO QU3HUecKoil KapTHHBI MUpA.

TexHHUECKHE YCTPONCTBA M MPAKTUYECKOES MPUMEHEHHE: JO3MMETp, Kamepa BHIIbCOHA, SICPHBIH peakTop,
aroMHas 6omOa.

Jlemoncmpayuu

CY€TYMK HOHMU3UPYIOLINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul
UccnenoBanne TpekoB 4acTHII (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DeMeHTHI ACTPOHOMUH M ACTPOPUINKH

Orambl pa3BUTHSA acTpoHOMHH. [IprKiIagHOoe 1 MUPOBO33PEHIECKOE 3HAUCHUE aCTPOHOMHUH.
Bun 3Bé3mHOTO Heba. Co3Be3aus, IpKue 3BE3IbI, IUIAHETHI, UX BHIUMOE JBHKCHUE.
ConnHeyHas cucTema.



Comnne. ConHeuHast akTUBHOCTh. VicTounuk 3Hepruu ColtHIIA U 3BE3M. 3BE3BI, HX OCHOBHBIC XapaKTEPUCTHKH.
JlnarpaMMa «CIIEKTPaJBbHBIN KJIacC — CBETUMOCTEY. 3BE3JBI TJIABHOHM ITOCIIEIOBATEILHOCTH. 3aBUCHUMOCTD «Macca —
CBETHMOCTBY ISl 3BE3]] TIIaBHOW MOCIIeA0BaTeIbHOCTH. BHyTpeHHee cTpoenue 3BE31. COBpeMEHHbIC MPEACTaBICHHS
0 IIPOMCXOXKIEHUH U 3BoJrolK CoJHIA U 3BE3M. DTallbl )KU3HU 3BE3.

Maieunsnii Ilyte — mama [ajmaktuka. [lomokenme m asmkenune Comama B ['amaktike. Tumbl TajgakTHK.
Paguoranaktuku u kBa3apsl. YEpHBIE ABIPHI B SIpax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa0O6ma. Pasberanue ramaktux. Teopust bomnbimoro B3pheiBa.
PenukToBOE M3MTyUYEHUE.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobaemMbl aCTpOHOMHUHU.

Yuenuueckue nHabnooenus

Habmronenust HeBOOPY)KEHHBIM IJ1a30M C HCIOJIb30BAaHHMEM KOMIIBIOTEPHBIX NPHIOKEHHUN AJSL ONpPEAETICHUS
MIOJIOKEHHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE co3Be3aAusl CeBepHOTo MOyIIapus U IPKHUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnaner, Mieunoro [lytu.

Oo6o01mariiee MIOBTOPEeHNE

Ponp ¢u3nkn W acTpoOHOMHM B OKOHOMHUYECKOH, TEXHOJOTHMYECKOH, COIMAIbHOW M STHYECKOH cdepax
JEeSITETbHOCTH YEJIOBEKa, POJIb U MECTO (U3UKHM M acCTPOHOMHHM B COBPEMEHHOW HAaydyHOW KapTHHE MHpa, POJb
(huzmueckoil Teopur B (OPMHUPOBAHHUH MPEACTABICHUNA O (PM3MUECKOW KapTHHE MHUPaA, MECTO (PH3MUECKON KapTUHBI
MHpa B 00IIeM PALY COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX IPEICTABICHUI O IPUPOE.

MesknpenMeTHbIe CBSI3H

W3zyuyenne kypca ¢usuku 0a3zoBoro ypoBHsS B 11 Kiacce ocymiecTBisieTCs € Y4YETOM COIEPKATEIbHBIX
MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTuKy, OMOJIOTUH, XMMUH, Teorpaduu 1 TEXHOIOTHH.

Mesicnpeomemuvle nousimusi, CBSI3aHHBIE C U3yYCHUEM METOJIOB HAYYHOTO MO3HAHUSL: sIBIICHHE, HAYYHBIN (akKT,
TUIOTEe3a, PU3nYecKas BEINYHHA, 3aKOH, TEOPHsI, HAOIIOJCHUE, SIKCTIEPUMEHT, MOJCITUPOBAHUE, MOJICITh, U3MEPEHHE.

Mamemamuka: pelleHHE CUCTEMbl YpaBHEHHUM, TPUTOHOMETpUYecKHe (YHKLUH: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHI'OHOMETPUYECKOE TOKAECTBO, BEKTOPHl M HMX MPOEKIWU HA OCH KOOPIWHAT, CIIOKEHHE
BEKTOPOB, IMPOU3BOJHBIE DJIEMEHTApHBIX (YHKIUH, MPU3HAKU MOAOOUS TPEyroJbHUKOB, OIpEICICHHE IUIOMIAIN
IOCKUX puryp u o6béMa Ted.

buonoeus: snekTpuyeckue SBICHUS B KUBOM NpuUpone, KojeOaTelbHbIC IBIXKEHUS B JKMBOM NpHPOIE,
ONTUYECKUE SIBJICHUS B )KMBOW IIPUPOJE, NEHCTBUE PaJIMALIMH HA KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTANIMUECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3Mbl 00pa30BaHUS
KPHCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHbIN aHATH3.

Teoepaghua: MarHUTHBIE TONIOcAa 3€MIIHM, 3aJie)Kd MarHUTHBIX pPyA, (POTochEMKa 3€MHOW TOBEPXHOCTH,
MIpeJICKa3aHne 3eMIIETPSICEHUH.

Texnonoeusi: TMHAN BIEKTPOIEpeiad, TeHEPaTOp NEPEMEHHOI0 TOKA, 3JIEKTPOABUraTelb, HHAYKLIUOHHAS TEYb,
panap, paxuonpuéMHHK, TEIEeBU30p, aHTeHHa, TenedoH, CBY-neub, NpoeKINOHHBIN anmnapaT, BOJOKOHHAS ONTHKA,
coJiHEYHas Oartapes..



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA30BAHUSA

OcBoenne yuebHOTO TpenmeTra «Dn3mka» Ha ypoBHE cpemHero odmiero obpaszoBaHus (06a30BBI YPOBEHB)
JIOJKHO O0ECIICUYHTH JIOCTHXKEHUE CIICAYIOIUX JIMYHOCTHBIX, METAMPEAMETHBIX W MPEAMETHBIX 00pa30oBaTEIbHBIX
pe3yabTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMyHOCTHBIE pE3yNbTaTbl OCBOCHHMS Y4eOHOro mpenmera «QDu3uKa» IOJDKHBI OTpPaKaTb TOTOBHOCTH U
CIIOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHON BHYTPEHHEW IMO3WITUEH JMYHOCTH, CHCTEMOI
[IEHHOCTHBIX OPHEHTAIMi, TO3UTHBHBIX BHYTPEHHHUX YOEXKIEHHUI, COOTBETCTBYIOUINX TPATUIFOHHBIM IEHHOCTSIM
poccuiickoro o0IecTBa, paclinpeHue >KU3HEHHOTO OTIBITA U OTbITa ACATENIFHOCTH B MPOLIECCE Pean3aliid OCHOBHBIX
HaIpaBJIeHUH BOCIIUTATENBHOM JEATENBHOCTH, B TOM UUCIIE B YaCTH:

1) rpa:xknaHcKoro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh TPAKAAHCKOW TMO3UIMK OOYdYaloOmIerocsi Kak aKTHBHOTO M OTBETCTBEHHOTO 4UJeHA
poccuiickoro o01ecTBa;

MPUHATHE TPAAUIIIOHHBIX 00IIEYEIOBEYECKIX TYMAHHCTUIECKIX U IEMOKPATHIECKHAX IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B WHTEpPECax Tpa)KJIaHCKOTO OOIIecTBa, ydJacTBOBATH B
caMOoyIpaBJIeHUU B 00pa30BaTEILHON OpraHn3aIiH;

YMEHHE B3aHMO/ICHCTBOBATH C CONMATBHBIMU HHCTUTYTAMH B COOTBETCTBHUH C UX (DYHKIIUSAMH U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NESATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSI:

c(OpMHUPOBAHHOCTH POCCUHCKON TPayKAaHCKOW UICHTUYHOCTH, IATPUOTU3MA,

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, IOCTIKCHHSM DPOCCHMCKHX YYEHBIX B OONACTH
(UBUKHK ¥ TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS

c(hopMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIEHMBATh CHUTYAallMI0 W NPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh Ha MOpPaIbHO-
HPAaBCTBCHHBIC HOPMBI U ICHHOCTH, B TOM YUCJI€ B ACATCIILHOCTU y‘IéHOFO;

OCO3HaHWE JINYHOTO BKJIA/1a B TIOCTPOEHHE YCTONYNBOTO Oy IyIIero;

4) 3¢TeTHYeCKOro BOCIHTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIET0 (PU3NUECKON HAyKe;

5) Tpy1oBOro BoCIIUTAHUSA:

WHTEpEC K pa3IuYHbIM cdepam MpodeCCHOHANBHON NEATENBHOCTH, B TOM 4YHCJE CBSI3aHHBIM C (PU3UKON H
TEXHHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIA BEIOOD Oyyieil mpodeccuu u peau30oBhIBaTh COOCTBEHHBIE )KI3HEHHEIE
TUTaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B OOJACTH (PU3UKK Ha MPOTSIKEHUH BCEH
JKU3HU;

6) 9K0JIOrHYeCKOro BOCIIUTAHMSI:

c(OpMHUPOBAHHOCTH YKOJIOTHYECKOH KYJIBTYPBI, OCO3HAHHE TI00aJHHOTO XapaKTepa dKOJIOTHUECKHUX MPOoOIieM;

IJIAHUPOBAHHUE M OCYIIECTBICHUE NEUCTBUNA B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS LENeH yCTONYHMBOro
Pa3BUTHS YEIOBEYECTBA;

paCcinp€HUE OmnbITa ACATCIBHOCTU SKOJIOTUYECKOUN HaIllpaBJICHHOCTH Ha OCHOBC HMMCHOIIHXCSA 3HAHUM 110
¢busuke;

7) HIEHHOCTH HAYYHOTO NMO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHA (QH3MUYECKON
HAYKU;

OCO3HAHME LEHHOCTH HAYYHOH HeATeNbHOCTH, NOTOBHOCTh B Ipolecce M3y4eHHsS (PHU3UKH OCYIIECTBISATH
IMPOCKTHYIO U UCCIIEAOBATCIILCKYIO ACATCIIbHOCTD MHANBUAYAJIbHO U B T'PYIIIIC.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBeEpPcAJIbHbIE YUeOHbIe TeiicTBUS
ba3oBrIe JJornuyeckne qecTBUA:

CaMOCTOSTENHHO (hOPMYITUPOBAThH M aKTYAIIM3UPOBATH POOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

OTIPENIETIATE TSI AeATEIHHOCTH, 3371aBaTh TapaMeTPhl U KPUTEPUHU UX JOCTHKEHUS;

BEISBIJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NYCCKUX SBICHUSX;

pa3pabaTeiBaTh ITUTAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMCIOIIUXCS MAaTePUAIBHBIX M HEMaTePUATbHBIX
peCypcoB;



BHOCHTH KOPPEKTHUBBI B JESITENHHOCTH, OIEHHBATH COOTBETCTBHE pPE3yJbTATOB IIENSM, OIEHUBATh PHUCKHU
MOCTIEICTBUH I€ATEIHHOCTH;

KOOPIMHHPOBAaTh M BBIIOJNHATH paboTy B YCIOBHSX pEANbHOrO, BUPTYAIbHOTO W KOMOMHHMPOBAHHOTO
B3aMMOICHUCTBHS,

pa3BUBaTh KPEaTHBHOE MBIIIICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3zoBrble ucciienoBarejbckue AeficTBUA:

BJIaJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHSATHAMHU M METOIaMH (PU3MYECKOM HAYKH;

BIaIeTh HABBIKAMH y4eOHO-HCCIIEIOBATENILCKOM W TPOEKTHOH JAEATeThbHOCTH B oOjactu  (pu3ukw,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEIHHOMY TIOMCKY METOJIOB peIIeHUs 3a1ad (PU3MYECKOTO COMEpIKaHWUS,
MIPUMEHEHUIO Pa3INYHbIX METOJIOB [TO3HAHMS;

BJIQ/IETh BUAAMH JESTENFHOCTH 10 TOJIYYEHHIO HOBOTO 3HAHWS, €ro WHTEPHpETAINH, MPEeoOpa3OBaHHUI0 H
MIPUMEHEHUIO B Pa3IMYHBIX YIeOHBIX CUTYAIHSIX, B TOM YHCIIE TIPHA CO3IaHNU YIeOHBIX TIPOEKTOB B 001aCTH (DU3UKH;

BBISBIISATh NPUYMHHO-CIIEACTBEHHBIE CBA3M W aKTyalM3UpOBaTh 3a/lady, BBIABUIATh TUIOTE3Yy €€ pelleHHs,
HaXOAMTb apTyMEHTHI JJI J0Ka3aTeIbCTBA CBOMX YTBEP)KJICHUM, 3a/jaBaTh MapaMeTphl U KPUTEPUH PELICHHUS;

aHAIM3UPOBATH MOYICHHBIE B X0/I€ PEIICHNUS 3a/1a4H PE3yIbTaThl, KPUTHUECKN OIIEHUBATh WX JIOCTOBEPHOCTH,
MIPOrHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJaud B OOpPA30BATCIBHOW JACSITECIBHOCTH, B TOM YHCJC IIPH
W3YYEeHUU (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIVsIM, OTICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETb NCPEHOCUTDH 3HAHUS 10 (bI/I3I/IKC B MMPAKTUYICCKYIO 06H3CTL KHU3HCACATCIIbHOCTH,

YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIC UCH, TIPEIaraTb OpUTHHAIHHBIE TIOAXOIbI U PEIICHIIS;

CTaBUTb HpO6IICMI)I 1 3a7a491, JOITYCKAIOUC aJIbTCPHATUBHBIC PCUICHUA.

PaGora ¢ undopmanueii:

BIa/ICTh HABBIKAMU TOJXYYCHHS HWHPoOpMaIuu (U3HYECKOTO CONEp)KaHUS W3 WCTOYHHKOB PAa3HBIX THUIIOB,
CaMOCTOSITETIbHO OCYIIECTBIATH OUCK, aHATH3, CHCTEMATH3aLUI0 U MHTEPIIPETAIHI0 HHPOPMALIUU Pa3IMYHBIX BUIOB
1 QOpM TIpe/ICTaBICHHS;

OIIEHHBATH JTOCTOBEPHOCTH HH()OPMAIINH;

WCIIONB30BaTh CPEJACTBA MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHA B PEIIEHUN KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX 3aJa4 C CO6J'IIOI[eHI/IeM Tpe6OBaHI/II71 OProHOMHUKH, TEXHUKU 6630H3CHOCTI/I,
TUTHEHBI, PeCypCOCOepe)eHHs, IPABOBBIX M STHYECKUX HOPM, HOPM HH(OPMAIMOHHON 0€301acHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJIEPXKAHUSI B PANIMYHBIX PopMmarax ¢ y4ETOM HazHadeHUs WHGOPMAIUH H
LEJIeBOW ayIUTOPHH, BHIOMPAst ONITUMAILHYIO (OPMY MPEICTABICHUS U BU3yaTH3alluH.

KoMMmyHuKaTHBHBIEC YHUBEpPCaAJbHbIE YUeOHbIe 1eiicTBUS:

OCYILECTBIISTH OOIIEHUE Ha YpoKax (PM3UKH U BO BHEYPOUHOU AEATEIBHOCTH;

pacro3HaBaTh MPeINOChUIKH KOHPIMKTHBIX CUTYalluil U CMSITYaTh KOHQJIUKTBL;

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIB30BaHUEM S3BIKOBBIX CPEJCTB;

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBHYalIbHOU pabOTHI;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBUN C Y4ETOM OOIIMX WHTEPECOB M BOSMOXKHOCTEH KaXKI0TO
YJIEHA KOJIIEKTHBA,

MPUHAMATh LEJIA COBMECTHOH JEATEIbHOCTH, OPraHU30BBIBATH W KOOPAMHUPOBATH JEMCTBHA MO €€
JMOCTHKEHHIO: COCTABJIATh IUTAH JEHCTBHA, paclpeneisTb poid C Y4ETOM MHEHHH YYaCTHHUKOB, OOCYXIaTh
pe3yabTaThl COBMECTHOW PabOTHI;

OLICHUBATh KA4ECTBO CBOErO BKJIAJA M KAaKJIOI'0 YYaCTHHKAa KOMaHABI B OOIIMH pe3ynbTaT Mo pa3paboTaHHBIM
KpUTEPUSM;

mpejiaraTh HOBBIE TPOEKTHI, OIEHUBATh HJEH C IIO3WIWH HOBH3HBI, OPUTHHAIBHOCTH, TPAKTHIECKOH
3HAYUMOCTH;

OCYIIECTBIATh MO3UTUBHOE CTPATETHMUECKOE NMOBEACHUE B PANIMYHBIX CHUTYALUSAX, NMPOSABIATh TBOPYECTBO H
BOOOpakeHue, ObITh MHAITHATUBHBIM.

PeryasiTuBHBIC yHMBepCcaJbHbIe yieOHbIe NelCTBUSA
Camoopranuzauus:

CaMOCTOSITETIbHO OCYIIECTBIISITH [TO3HABATENLHYIO JICATENLHOCTh B 00JIACTH (DU3UKH U aCTPOHOMHH, BBISBIIATH
npoOJeMbl, CTaBUTh U HOPMYIUPOBATH COOCTBEHHBIE 3a]a4u;

CaMOCTOSITENIBHO COCTaBIATh IJIaH pEIIeHUs pPACYETHBIX M KA4eCTBEHHBIX 3a/ay, IUIaH BBIIOJHEHHA
MPAKTUIECKOHN pabOTHI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTEHHUH;

JIaBaTh OI[EHKY HOBBIM CUTYAIIHsIM;

pacmupsATh paMKH y4yeOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX IPEANIOYTCHNU;

JleaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;



OIICHUBATH NTPHOOPETEHHBIHN OIIBIT;

CIOCOOCTBOBATh ()OPMUPOBAHHIO M NPOSIBICHUIO SPYIUIUH B 00JacTH (U3MKH, TIOCTOSHHO MOBBIIIATH CBOH
00pa3oBaTebHbIN U KYIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAJILHBIN HHTE/JIEKT:

JaBaTb OLICHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHMBAaTh COOTBETCTBHE
pe3yAbTAaTOB LEISM;

BJIaJIeTh HaBBIKAMH TO3HABaTEJbHON peeKcHy Kak OCO3HAHHS COBEPIIAEMBIX NEHCTBUI M MBICIHTEIBHBIX
IPOLIECCOB, UX PE3yIbTaTOB U OCHOBAHUI;

WCIIOJIB30BaTh NPUEMBI peICKCHH AJIS OLIEHKH CUTYalluy, BEIOOpa BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATH PEIICHHS M0 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX NIPH AHAJIM3€ PE3YNbTAaTOB AEATEIbHOCTH;

IPUHUMATh ce0sl, IOHUMasl CBOU HEJOCTATKU U JOCTOMHCTBA,;

NPUHUMATh MOTHBBI U apI'YMEHTHI APYTHX MPH aHAJN3€ PE3YIbTaTOB ACATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporuecce 1oCTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHMS MPOTPAMMBI 110 (PU3MKE I YPOBHS CPEAHEro
obmiero o0pa3oBaHus Yy OOYYAIONIMXCA COBEPIICHCTBYETCSI AMOLMOHAIBHBIA WMHTEIUIEKT, MPeaNoNaratonui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAHMsI, BKIIFOUAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE YMOLMOHAIILHOE COCTOSIHUE, BUIETh HAIIPABJICHUS
pa3BUTHS COOCTBEHHOM SMOIIMOHAILHOU Cephl, OBITh YBEPEHHBIM B ce0e€;

CaMOPEryJIMPOBaHHMs, BKITIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHIUMATh OTBETCTBEHHOCTH 32 CBOE MTOBEICHNE,
CIOCOOHOCTD aaNITUPOBATHCS K AMOLIMOHATIBHBIM U3MEHEHUSM U HPOSIBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAllMM, BKJIIOYAIOLIEH CTpeMJIEHHE K JOCTIKEHHIO LEJIW U YCIeXy, ONTHMH3M,
MHUOUATUBHOCTH, YMCHUC I[eP'ICTBOBaTI) HUCXo s N3 CBOUX BO3MO)KHOCT€I>'I;

SMIIaTuu, BKJ'IIO‘IaIOHleI\/'I CHOCO6HOCTB IMOHHUMATh 3MOLMOHAJIBHOC COCTOSAHUEC APYTIUX, YUYUTBIBATH €TI0 IPH
OCYILIECTBIICHUHU OOLIEHNUS, CIOCOOHOCTD K COUYBCTBHIO U CONEPEKUBAHHUIO;

COMaJIbHBIX HAaBBIKOB, BKJIFOYAIOIINX CHOCO6HOCTB BBICTpanMBaTh OTHOLICHHUA C JPYT'UMH JIIOAbMU, 3a6OTI/ITI)C$1,
NPOSIBIISITH HHTEPEC U pa3peniaTh KOH(IUKTEHL.

HNPEJIMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kJiacce mnpeAMETHbIE pe3ynbTaTbl Ha ©0a30BOM YPOBHE [OJDKHBI OTpPa)KaTh
c(hOpMHPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

JEMOHCTPHPOBaTh Ha TPUMEPax pojib U MECTO (U3MKH B ()OPMHUPOBAHUHM COBPEMEHHOW HAYYHOW KapTHUHBI
MHpa, B pPa3BUTUU COBPEMEHHOM TEXHUKHU M TEXHOJOTUM, B IPAKTUYECKON NEATEIbHOCTH JIHOJEH;

YUUTHIBaTh TPAaHULBI NPUMEHEHHS M3YYEHHBIX (U3MUYECKHX MOJeJei: MaTepualibHas TOYKa, WHEepLHaIbHas
cucrtema oTcuéra, abCOMOTHO TBEPAOE TEJIO, MICATBHBIN ra3, MOJAEIN CTPOEHHS ra3oB, KUIKOCTEH M TBEPIBIX TeI,
TOUYEUHBIN JICKTPUUECKHUH 3apsi/l PH PEIICHUN PU3MUECKHX 3a/1a4;

pacro3HaBaTh GU3MUYECKHE SBICHUS (IIPOLECCH) U OOBICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-
KMHETUYECKON TEOPUH CTPOCHHS BEILECTBA U JIEKTPOJIUHAMHUKHN: PAaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSAMOIMHEHHOE
JBIDKEHHE, CBOOOJHOE TMajieHue Tej, JBIKEHHE [0 OKPY)KHOCTH, WHEpIUs, B3auMmojeictBue Tten, auddysus,
OpOYHOBCKOE JIBW)KEHHE, CTPOCHHE JKHMIKOCTEH H TBEPIBIX Tel, H3MEHEHHe o0bEMa Tel TpH HarpeBaHUH
(oxnakIeHnH), TEIIOBOE PaBHOBECHE, HCIIApEHHE, KOHIEH AL, TUIaBJIEHHE, KPUCTAIMN3alNs, KUIICHUE, BIaXKHOCTb
BO3]lyXa, ITOBBIILICHNE JaBJICHMS ra3a [PY €ro HarpEBAHUH B 3aKPBITOM COCY/IE, CBSI3b MEK/y IapaMeTpaMu COCTOSTHUS
rasa B M30IIPOLECCax, IEKTPU3ALHNSA TEJNI, B3AUMOIECHCTBHE 3apsAOB;

OIMCHIBATh MEXaHWYECKOE JIBM)KEHHUE, MCHONb3Ys (PU3NUECKUE BEIMYMHBL KOOPAUHATA, IIyTh, NEPEMEICHNE,
CKOpPOCTb, YCKOpPEHHE, Macca Teja, CUla, UMIYIbC Tella, KUHETUYECKas HHEpPrus, IOTCHUUAIbHAS JHEPrus,
MexaHuueckass paboTa, MeXaHWYecKass MOIIHOCTh; TPU OINMUCAHWUHM TPABHIBHO TPAKTOBATH (U3UUECKUH CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYECHUS M €AMHUIbI, HAXOAUTH (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO (H3HMUYECKYIO
BEIIMYUHY C APYTHMMH BEJIIMYUHAMU;

OIMCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TENl W TEIJIOBBIC SIBICHHS, UCIIONB3YsI (U3MUYECKHE BEIMYUHBL:
JlaBJIeHWEe rasa, TeMIlepaTypa, CpEAHssl KUHETHYECKas HHEPrus  XaOoTHYECKOIO  JIBJKEHHS  MOJIEKYJ,
CpeIHEKBagpaTHYHas CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHH:S dHeprus, pabora rasza, KodQQuuueHt
MOJIE3HOTO  JICHCTBUSL TEIJIOBOTO JIBUraTessl; TPH OIHMCAHWM NPABWIBHO TPaKTOBATh (U3NYECKUH CMBICT
UCIIOJIb3YEMBIX BEIMYMH, UX O00O3HAYECHUS M €JWHUIIBI, HAXOJIUTH (OPMYJIBI, CBS3bIBAIONINE JaHHYIO (H3MUYECKYIO
BEIIMYMHY C AIPYTHUMHU BEJIMYUHAM;

OTIMCHIBATh U3YYECHHBIE DIICKTPUUYECKUE CBONCTBA BEIIECTBA M SIEKTPHUECKHE ABJICHHUS (TIPOLIECCHI), UCTIONB3YSI
(du3HUYecKre BEIUYUHBL: AICKTPHUICCKUH 3apsj, JIEKTPHYECKOe IoJie, HANpsHKEHHOCTH IOJIs, MOTEHIUAl, Pa3HOCTh
NOTCHIMAIOB; MIPHU ONMCAHNH NPABUIBLHO TPAKTOBATh (PU3MUECKUH CMBICT UCIONB3YEMbIX BEJHMUUH, HX 0003HAYCHHUS
Y €IUHULBL; YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIOLINE JaHHYIO (PH3HUYECKYIO BEIMUKHY C IPYTUMH BEIMYHMHAMU,



aHATM3UPOBaTh (U3UYECKUE TIPOLECCHI M SIBICHHS, UCIONB3Ysl (U3MUYECKHE 3aKOHBl W TPUHIIMIBL 3aKOH
BcemupHoTo TsroteHus, |, Il u 1l 3akonsr HeioToHa, 3aK0H COXpaHEHUS MEXaHMIECKOW YHEPTUH, 3aKOH COXpaHEHUS
UMITYJIbCa, TPUHIUI CYIIEPIIO3UIUN CWJI, TIPUHIIUII PAaBHOMPABUS HWHEPIHAIBHBIX CHCTEM OTCUETa, MOJCKYJSPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHS BEIECTBA, Ta30BBIE 3aKOHBI, CBA3b CPEAHENW KMHETUYECKOW IHEPTHH TETUIOBOTO
IBKCHUS MOJIEKYJl C aOCOJIOTHOW TeMIepaTypoil, TIEpBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXpaHEHUS
JNEKTPUYECKOTO 3apsia, 3akoH KynoHa, mpu 3TOM pa3nuyarth CIOBECHYIO (OpPMYIHpPOBKY 3aKOHA, €ro
MaTeMaTH4YeCcKOoe BBIpaKeHUE U YCIOBHS (TpaHUIbl, 001aCTH) TIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TIPUHIIMITHI AEHCTBUS MAIINH, TPHOOPOB M TEXHUYECKHUX YCTPONUCTB; pa3indaTh yCIOBHS
uX 0E30MaCHOTO MCIIOIb30BAaHUS B IIOBCEAHEBHOM JKHU3HU;

BBITIOJTHSATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3UYECKUX SIBICHUH W MPOLIECCOB C UCTIONB30BAaHUEM MPSIMBIX
W KOCBEHHBIX HW3MEPEHWH, MpH STOM (OPMYyITUPOBaTh MpOoOIeMy/3aady W THUIOTE3y Y4eOHOTO SKCIEPHMEHTa,
coOMpaTh yCTaHOBKY W3 MPEIOKEHHOTO 000PYIOBaHNUS, IPOBOJUTH OIBIT M (POPMYIHPOBATH BHIBOJBL;

OCYIICCTBIATH MPSIMbIE U KOCBCHHBIC M3MEPEHUs (U3NYCCKUX BEIMYUH, TIPU 3TOM BHIOMPATh ONTHMANIbHBIN
CHoco0 M3MEPEHUs U UCTIONB30BAaTh N3BECTHBIE METO/IBI OLIEHKH MOTPEIIHOCTEH H3MEPEHUil;

WCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKHMU BEIMYMHAMU C WCIOJIB30BAaHHEM NPSAMBIX M3MEPEHUH, MPH
9TOM KOHCTPYHPOBAaTh YCTaHOBKY, QUKCUPOBATh PE3yIbTaThl OTYUYEHHOMN 3aBUCUMOCTH (PU3HYECKUX BEITMUUH B BUJC
Ta6HI/IH u Fpa(l)I/IKOB, JACJIaTh BBIBOABI IO PE3YyJIbTaTaM HUCCIICAOBAHMA;

co0JroIaTh TpaBmiia 0€30MaCHOTO TPy/a MPH MPOBEICHUH WCCIIEOBAHUN B paMKax y4eOHOTO SKCIIEPHMEHTA,
y49e0HO-UCCIE0BATEIbCKON W TPOEKTHON JAESITeNTHhHOCTH C HWCIONB30BAaHHUEM HM3MEPUTENBHBIX YCTPOHCTB U
nabopaTopHOro 00OPYIOBaHUS;

pemats pacuéTHbIC 33/la4dl C SBHO 3aJaHHOW (U3NYECKOH MOJEIBI0, HCIONb3ys (DH3MUYECKHe 3aKOHBI U
MIPUHLIMIIBL, HA OCHOBE aHAIIM3a YCIIOBUS 33[]a4d BHIOMPATh (U3NIECKYIO MOJEIb, BBIIEIATh (PM3NIECKHE BETUIUHBI 1
(hopMyJibl, HEOOXOAMMBIC I €€ PeIleHUs, MPOBOJAUTh PACUEThl U OICHUBATh PEATHLHOCThH MOJYYCHHOTO 3HAYCHHS
(hU3MYECKOM BETUUMHBI,

pelIaTs KadeCTBEHHBIE 3a/1a4M: BRICTPAUBATH JJIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOYKY PACCYXACHUHN C OMOpOit
Ha N3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)H31/I‘-ICCKI/I€ SIBJICHUSA,

HCIIOJIb30BaTh IpHU PCIICHUU y‘Ie6HI>IX 3aga4 COBPEMCHHBLIC I/IH(bOpMaHI/IOHHI)IC TEXHOJIOIuu JIs1 IIOMCKaA,
CTPYKTYPUPOBAHUS, MHTEPIIPETAILINH U IIPEICTABICHUS Y4eOHOM U HAYYHO-TIOMYJIIPHON MH(POPMAIIHH, TIOTYISHHOHN 13
Pa3IMYHBIX KCTOYHUKOB, KPUTUIECKH aHAIM3UPOBATH MOTy4aeMyto HH(GOPMAITHIO;

NPUBOJIUTH TIPUMEPHI BKJIJa POCCUHCKUX M 3apyOeKHBIX yUEHBIX-(DU3MKOB B Pa3BUTHE HayKH, OOBSICHEHHE
MIPOIECCOB OKPYKAOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

WCIIONIb30BaTh TEOPETUIECKHE 3HAHUS M0 (PU3MKE B TIOBCETHEBHOM YKU3HU JUTsl 00eCTIedeHHs 0€30IIaCHOCTH TIPH
oOpamieHun ¢ mpuOOpaMH M TEXHUYECKUMH YCTPOHCTBaMH, Ui COXPAHEHHUS 3JI0POBbSl M COOJIIOJCHUS HOPM
9KOJIOTHYECKOTO TIOBE/ICHHSI B OKPYXKAIOIIeH cpee;

paboTarh B TpymIe C BBIMTOJHEHHEM pa3lIMYHBIX COIMAIBHBIX POJIEH, IDIAHUPOBaTh paboOTy TpyINIIH,
paIioHANBHO pacHpeieNsaTh 005S3aHHOCTH W IUIAHUPOBAThH ACSITEIHLHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJCKBATHO
OIIEHMBATH BKJIA/l KAYKIOTO U3 YIACTHUKOB TPYIIIIEI B PEIIEHUE pacCMaTpUBaeMOi MpoOIeMBbl.

K konmy obOyuenns B 11 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPa)KaTh
c(hOpMHPOBAHHOCTH y 00YUYAIONITUXCS YMEHUH:

JEMOHCTPHPOBaTh Ha TPUMEPax poJib U MECTO (U3MKH B (OPMHUPOBAHUHM COBPEMEHHOW HAyYHOW KapTUHBI
MHpa, B Pa3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTHH, B NPAKTUYECKOW NEATEIBbHOCTH JIFOAEH, LIEJOCTHOCTh U
€MHCTBO (PM3UYECKON KapTHHBI MUPA;

YVUUTHIBATh TPAHUIBI MPUMEHEHHsT M3YYCHHBIX (DU3UUECKUX MOJENIEN: TOUSHHBIH AIEKTPHUYECKUH 3apsi, JIyd
CB€Ta, TOYEYHBIM HCTOYHHUK CBC€Ta, AACpHasA MOJICJIb aTOMa, HYKJIOHHAaA MOJCJIb aTOMHOI'O sA/pa IIpU PCUICHHUU
(huznueckux 3aaag;

pacro3HaBaTh (U3NUECKUE SABICHUS (TPOLECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB AJIEKTPOAMHAMHKH U
KBaHTOBOM (1)I/I3I/IKI/II QJICKTpUYCCKas IMPOBOJUMOCTb, TCILJIOBOC, CBETOBOC, XUMHUYECKOEC, MAaroHuTHOC HeﬁCTBHH TOKa,
B3aMMO/ICHCTBUE MarHUTOB, 3JEKTPOMArHUTHAS WHIYKIHS, ACHCTBHE MAarHUTHOTO TOJS HA MPOBOJHUK C TOKOM H
JIBUOKYIIHIACS 3apsil, DIIEKTPOMAarHUTHBIE KOJIEOAHNS W BOJHBI, IPSIMOJIMHEHHOE PpaCIIPOCTPAaHEHHE CBETA, OTPaKCHHE,
npejgoMiicHre, UHTeppepeHius, audpakins 1 HOaIpU3alns CBeTa, TUcHepcus cBera, (GoTodnnekTpudeckuil 3hdext
(botoadexT), cBeTOBOE MaBICHHE, BO3HMKHOBEHHE JIMHEHYATOr0 CIEKTpPa aroMa BOJOpPOJa, €CTESCTBCHHAs H
UCKYCCTBEHHAS PaIUOAKTUBHOCTB;

OIMUChIBATL HU3YUYCHHBIC CBOIiCcTBa BCIIIECTBA (3HeKTpI/IT-IeCKI/Ie, MAarauTHBIC, OINTHYCCKHE, IJICKTPHUUCCKYIO
NPOBOJMMOCTh PA3JUYHBIX Cpell) W IJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECChI), MCIONB3Ysl (hPU3NUYECKHE BEIUYMHBI:
JNEKTPUYECKUI 3apsil, CHjla TOKA, OHJICKTPUYECKOE HaNpsDKEHHE, 3JIEKTPHYECKOE COINpPOTHUBICHUE, Pa3HOCTb
MOTCHITUAJIOB, JJICKTPOJABIXKYIIAs cujia, paboTa TOKa, MHIYKIMS MarHUTHOTO IOJIA, cwia Amrepa, cuia JlopeHna,
WHAYKTUBHOCTb KAaTYyIIK{, JHEPTUS DJIEKTPUYECKOrO M MAarHWTHOTO TIOJEW, MEepHoJ MW YacToTa KojeOaHWid B
K0JIeOaTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MPOLECCe TAPMOHMYECKUX JIEKTPOMAarHUTHBIX KolebaHMid, HoKycHoe
paccTOsIHUE W ONTHUYECKas CHUJIA JTUH3BI, IPU OMUCAHWH MPABUIBHO TPAKTOBATh (PM3UYECKUN CMBICIT HCIIOIB3YEMBIX



BCJIMYMH, UX OOO3HAYECHUS M CIUHHUIIBI, YKA3blBaTh (POPMYIIbI, CBA3BIBAIOIINE AAHHYIO (H3MYECKYI0 BEIHUYHHY C
JpyTUMU BEITHYHHAMY;

ONMCHIBATh W3YyYEHHBIC KBAHTOBBIC SIBJICHUS M MPOILECCHI, HCIONB3Ys (U3UUECKHE BEIHMUYHHBI: CKOPOCTh
JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUO/] NTOypaciiajid, SHEPrHsl
CBSI3M aTOMHBIX $IEp, NPU ONMCAHUM IPABUIBHO TPAKTOBATh (DM3UUECKUIl CMBICT MCIOJIb3YEMBIX BEIMYHH, HX
0003HAaYCHUS! W CIAMHWIBI, YKa3bIBaTb (OPMYJIBI, CBS3LIBAIOIIME AaHHYIO (U3MYECKYyl0 BENMYMHY C APYTHMHU
BEJIMYMHAMH, BEIYUCIISITH 3HAUeHHE (PU3NUECKON BEIUUYHHBL;

aHAJIM3UPOBATh (PU3HUYECKHE NMPOLECCHl U ABICHHUS, UCIONb3Ys (hPU3MIECKHE 3aKOHBI M IPUHIHUIIBL 3aK0H OMa,
3aKOHBl IIOCJEJOBAaTENBPHOIO M IAPaUIEIbHOTO COEIMHEHUS MPOBOAHMKOB, 3akoH JIxoynsi—JleHuma, 3akoH
ANEKTPOMAarHUTHOW MHIAYKLWH, 3aKOH MPAMOJIUHEHHOTO paclpOCTPaHEHHUs! CBETa, 3aKOHBI OTPaKEHHUs CBETA, 3aKOHBI
MIpEeNOMIIEHHS CBETa, YpaBHEHHE OWHINTeWHa s GoTtodddexTa, 3aKOH COXpaHEHHUS IHEPTHH, 3aKOH COXpPAaHEHWS
HMITYJIbCA, 3aKOH COXPAHEHUS! 3JIEKTPUUECKOTO 3apsiia, 3aKOH COXPAaHEHUsI MacCOBOI'0 4KCIIa, HocTysnaTsl bopa, 3aKoH
PaAnoaKTUBHOTO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €TO MaTEeMaTHYECKOE BBIPAKECHHUE
1 ycnoBus (TpaHULbl, 001aCTH) TPUMEHUMOCTH;

OIIpeNIeJIATh HAIPaBJICHUE BEKTOpA MHIYKIIMM MAarHUTHOTO IIOJI MPOBOJHUKA C TOKOM, CHJIBI AMIIepa U CHJIbI
Jlopenua;

CTPOUTH H OTIMCHIBATh N300paKeHUE, CO3/IaBaeMOe IUIOCKUM 3epPKalloM, TOHKOH JTUH30H;

BBITIOJIHSATH 3KCIIEPUMEHTHI 110 UCCIICIOBAHUIO (DU3NYIECKUX SIBJICHUM U IPOLIECCOB C UCIIOJIB30BAaHUEM MPSIMBIX
U KOCBEHHBIX HM3MEPEHWH: MpH STOM (OpPMYITUPOBATH MpoOIeMy/3afjady W THUIOTE3y Y4eOHOTO JKCIEpUMEHTA,
coOMpaTh yCTAaHOBKY U3 MPEAJIOKEHHOTO 000PYAOBaHHUS, IIPOBOAUTH OMBIT U POPMYITHPOBATEH BHIBOJIBL;

OCYILECTBIISITh NPSAMBbIE U KOCBEHHbIE M3MEPEHMS (PU3NYECKUX BEIMYMH, IIPU 3TOM BBIOMPATh ONTHMAJIbHBIN
CHoCcO0 M3MEPEHUS U UCTIONB30BaTh N3BECTHBIE METO/IbI OLIEHKH MOTPELIHOCTEH U3MEPEHUil;

ucciea10BaTb 3aBHCHMOCTH (1)I/I3I/I‘ICCKI/IX BCJIMYUH C HCIOJB30BAHUEM MPAMBIX H3MepeHHI7[: npu 3TOM
KOHCTPYHMPOBaTh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOJYYCHHOW 3aBUCUMOCTH (PU3UYECCKUX BEIUYMH B BUJC
TabuL ¥ rpauKoB, A€TaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

co0moaTh npaBuia 0€30MacHOro TpyAa NpHU MPOBEACHUH UCCIEIOBaHUH B paMKax yueOHOTO DKCIIEPUMEHTA,
yueOHO-UCCIIEIOBATENbCKOM M TPOEKTHOH JEATENILHOCTH C HCIOJIb30BAaHMEM HW3MEPUTENBHBIX YCTPOHCTB H
nmabopaTopHOTO 000PYAOBaHUS;

pemiath pacu€THBIE 3aJauyd C SIBHO 3aJaHHON (DU3MYECKOM MOAENbI0, MCIOJB3Yys (Pu3ndUecKue 3aKOHBI U
NPUHIIMITEL, HA OCHOBE aHAJM3a YCIIOBHS 3a/la4i BHIOUPATh PU3MUECKYIO MOJIEIb, BBIACTATh (PU3HMYECKUE BENUIUHBI U
(hopmynbl, HEOOXOAUMBIE AJsl €€ peleHus, MPOBOJUTE Pacu€Thl U OLCHUBATh PEATbHOCTh MOJYYEHHOIO 3HAYECHHUS
(hu3MUECKOi BEJINUHHBL;

peliaTh Ka4eCTBEHHBIE 33Jja4l: BbICTPAUBATh JIOTHUECKH HENPOTUBOPEUYUBYIO LIENIOYKY PACCYKJIECHUN ¢ OIIOPOM
Ha N3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I'-IGCKI/IC SIBJICHUSA,

UCIIOJIb30BaTh TPH PEHICHUH Y4eOHBIX 3a/ad COBPEMEHHble HMH(OPMALMOHHBIE TEXHOJOIMU Ui IIOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALNH U PEACTaBIeHU y4eOHON 1 HAYYHO-TIOMYJIIPHOM MH(POPMALIUH, TIOIy4YCHHOH 13
Pa3IMYHBIX UICTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOJTy4aeMyr0 HH(POPMAIIUIO;

OOBSICHATh MPUHLMIbBI ACHCTBUS MAIlWH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, Pa3IUyaTbh YCIOBUS HX
0€30IacHOro MCIOJIb30BaHMS B IOBCEIHEBHOMN KU3HMU;

NPUBOJIUTH NIPUMEPHI BKJIaJa POCCHMCKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE
MPOLECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCEAHEBHON KU3HU IJIs1 oOecneueHust 0e301acHOCTH IPH
oOpameHun ¢ mpuOOpaMl W TEXHUYECKHUMH YCTPOMCTBaMH, IJII COXPAHEHHUS 370POBbSI M COONIOACHHUS HOPM
JKOJIOTHYECKOTO TIOBE/ICHHSI B OKPYXKAIOIIEH cpee;

paboTaTh B TpyIIE C BBHINOJHEHHEM pa3IMYHBIX COLMANBHBIX PpOJIEH, IUIAHUPOBAaTh PadOTy TPYIIIHL,
palMOHATBHO pacrpenensiT 00S3aHHOCTH M IUIAHUPOBAThH JIEATEILHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJeKBATHO
OIIEHMBATH BKJIAJ] KAKIOTO U3 YIACTHUKOB TPYIIIHI B PEIIEHUE pacCMaTPUBaeMON POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoJsu4ecTBO 4acoB DJ1eKTPOHHbBIE
HaumenoBaHue pa3gesioB M TeM (uudposbie)
Ne /it HpOrpAMMEX Beero KOﬁHTpOJIle:le HpﬁalcaneCKne 06pa30BATeIbHbIE
padoThI padoThI pecypeI
Pazgen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUASA
1.1 Dusuka 1 METOAbI HAYYHOI'O ITO3HAHUS 2 bubmmorexa LIOK
' SHKa I METOBL HAYHHOTO TosHa https:/m.eds00.ru/7f41bf72
HWroro mo paznemy 2
Paszgen 2. MEXAHUKA
Bu6nmoreka [JOK
2.1 Kunemarika 5 https://m.edsoo.ru/7f41bf72
Bu6nnoreka [JOK
2.2 Aunamiia ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAaHEHUS B MEXAaHUKE 6 Eubmiorexa HOK
' p https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JIMHAMHUKA

31 OCHOBBI MOJIEKYIISIPHO-KMHETUIECKON 9 bubnuorexa LJOK
TEOPUHU https://m.edso0.ru/7f41bf72
Bbubmuorexa [JOK
3.2 OCHOBBI TEPMOAHHAMHKH 10 https://m.edsi.ru/7f41bf72
33 ArperaTHble cOCTOSHUS BemlecTBa. PazoBbie 5 Bbubmuorexa [JOK
HePEXO/IbI https://m.edsoo.ru/7f41bf72
Hroro o pasneny 24
Paznea 4. JJIEKTPOJANHAMMUKA
4.1 IeKTpOCTaTHIE 10 }f?tptlgg:l;l/?;iijasgc.)rﬁlﬁﬂbfn
49 TIocTostHHBIN 3neKTpUYECKUil TOK. TOKH B 12 bubmorexa [JOK
pa3IMYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
Pe3epBHOE BpeMs 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoJsmmyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
n/n NMPOrpaMMbl Bcero Kontposbubie | Ipaktuyeckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
Pazpen 1. JJIEKTPOJINMHAMUKA
11 MaruautHoe nose. DIeKTpoMarHuTHas 11 1 3 Bubmuoreka LJOK
WHITYKITHST https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 11
Paznea 2. KOJIEBAHU S U BOJIHBI
21 MexaHu4ecKue U 3JIEKTPOMarHUTHBIE 9 1 Bubmuoreka [JOK
KoJeOanus https://m.edsoo.ru/7f41c97c
2.2 MexaHn4ecKkue U 3JIeKTPOMarHUTHBIE BOJIHBI 5 1 EES;I;I/(;;ZI;ELS(IJ_ESISN f41c97c
bubnuoreka LIOK
23 Onika 10 3 https://m.edség.ru/?f41c97c
HWroro mo paznemy 24

Paznen 3. OCHOBBI CIIEIUAJIbBHOM TEOPUM OTHOCUTEJBHOCTH

31 OcCHOBEI criennanbHON TEOpUu 4 1 bubnuorexa LJOK
' OTHOCHUTEIHLHOCTH https://m.edsoo.ru/7f41c97c
HUroro mo paznemy 4
Paznen 4. KBAHTOBAS ®PU3UKA
. bubmmoreka IIOK
11 DJIeMEHTbI KBAaHTOBOU ONTHKU 6 https://m.eds00.ru/7f41c97c
bubmmoreka IJOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
Bu6nuoreka [JOK
4.3 ATOMHOE 51po S https://m.edsoo.ru/7f41c97c
Hroro 1o pazueny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
Bu6nuoreka LJOK
51 DJeMEeHTbI aCTPOHOMHU U aCTPO(UUKU 7 1 https://m.eds00.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
Bu6mmoreka IJOK
6.1 Obobmaromee nosTopenne 4 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 4
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PesepBHOE Bpemst 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHMUME

10 KVIACC
N KoJsau4yecTBO 4acos Jlara Dy1eKTPOHHbBIE N (PPOBLIE
o/ | TeMaypoka Beero Kontpoabubie IIpakTuyeckue — o0pa3zoBaTeJbHbIE
padoThI padoThI pecypchl
1 ®usuka — Hayka o npupoze. Hayunsie 1 Bubmmoreka LIOK
METO/Ibl MO3HAHHS OKPYKAIOIIET0 MHUPa https://m.edsoo.ru/ff0c32e2
2 conpevemott nayemoit aprans ip. 5 ) Bubmotexa LIOK
P  Hay P 1, https://m.edsoo.ru/ff0c33e6
MIPAKTHYECKON IEATEILHOCTH JIFO e
, |Mommmeo smeme Omoemenon. | B LOK
a - epeMett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHHE
4 PaBHOMEpPHOE IPSIMOTMHEWHOE [TBUKCHIE 1 bubmmorexa LIOK
P p A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpeHHOE MPAMOTMHEWHOE IBUYKEHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c372e
6 CBobOogHOE TaieHne. Y CKopeHue cBOOOTHOTO 1 bubamnoreka [HOK
MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxeHue. J[BrkeHue butmmoreka [IOK
7 o 1 .
MaTepUaIbHOW TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
B Thepurammme cnerevs orceers, Hepi ) Bu6mnorera LLOK
Pl - Hep https://m.edsoo.ru/ff0c3be8
3akoH HeloTOHA
| Mo Cum g e | Bumores 110K
-+ DTOPOH 38 s https://m.edsoo.ru/ff0c3be8
MaTepUaTbHOH TOUKH
10 Tperun 3akoH HeroToHa 1 MaTepranbHBIX 1 Bbubimoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMUpHOTO TAroTeHus. CHiia TSKECTH. 1 bubmuoreka [IOK
IMepBasi KOCMUYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6nmoreka IJOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 hitps://m.edso0.ru/ffoc3e18
13 conponmaennnpn ke rens ) BuGmorera 1K
P P https://m.edsoo.ru/ff0c3f76
JKUAKOCTH HMITH Ta3e
14 [ToctynarensHOE U BpalaTeabHOE IBHKEHHUE 1 Bu6mmoreka [IOK

a0COJIFOTHO TBEPAOIo Tesia. MOMEHT CHITBI.

https://m.edsoo.ru/ffOc41a6
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IInevo cumbl. YcnoBust paBHOBECHUS TBEPAOTO
Tena

15

16

NmMnynsc MaTepuanbHOM TOYKH, CUCTEMBI
MaTepualTbHBIX ToueK. MMITynbe critbl. 3aKoH
COXpaHEHHUS UMITyJIbca. PeakTHBHOE ABIKEHUE
PabGora n MmomHOCTE cuitbl. KnHeTnueckast
9Heprus MarepuanbHol Touku. Teopema 00
M3MEHEHUHN KUHETUYECKOM SHEepTUn

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

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[Totenunanbuas sHeprus. [loreHnumansHas
SHEPrus ynpyro Ae(GpopMupoBaHHOW HPYKUHBI.
[loreHnmanbHas 3HEprust Tesa BOIU3H
MOBEPXHOCTH 3eMJIn

bubmmoreka [JOK
https://m.edsoo.ru/ffOc461a

18

HOTCHIII/IaIII)HI)IC 1 HECTIOTCHIIMAJIbHBIC CUJIBI.
CBs3b pa60T1)1 HCIIOTCHIIMAJIbHbBIX CHII C
M3MEHEHHUEM MEXaHUYECKOU SHEPTHH CUCTEMBI
TeJ. 3aKOH COXPAHEHUSI MEXAaHUYECKOU
SHEPTUHU

bubmuorexa LIOK
https://m.edsoo.ru/ff0c478c

19

20

Jlaboparophas pabota «lcciieqoBanue CBs3u
PpaboThI CHITBI ¢ U3BMEHEHUEM MEXaHHUECKOM
SHEPIHH TeJa HA PUMEPE PACTHKEHUSI
PE3UHOBOTO XKTyTa

Kontposbnas pabora no teme «KunemaTuka.
Junamuka. 3aKOHBI COXpaHEHHS B MEXaHUKE»

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

21

OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-
KMHETUYECKOU Teopun. bpoyHOBCKOE
nmemxenne. Jnddysus

butmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

Xapaktep ABMXKCHUS U B3aUMOICHCTBUS
yacTul BemiecTBa. Mozenu CTpOeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

Macca monexyin. KoinuecTBo BeniecTna.
ITocTostHHAas ABOTANIPO

24

TennoBoe paBHOBecue. TemnepaTtypa u e€
n3Mepenue. llkana remnepatyp Llenscus

25

Wneansubiii raz B MKT. OcHoBHOE ypaBHEHHE
MKT

bu6nmoreka IJOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIieparypa Kak Mepa CpeHen
KHHETHYECKOU PHEPTUU ABMKCHUS MOJICKYIL.
YpaBHeHnue MenneneeBa-Knamneipona

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c511e

27

3akoH J/lanpToHa. I'a30BbIC 3aKOHBI
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JlaboparopHas padota «Vccrnenopanue

28 3aBUCHMOCTH MEXIy ITapaMeTpaMH COCTOSTHHS 1
pa3peREHHOr0 razay
29 M3omporieccrl B HacanbHOM Ta3e U UX 1 bubmmoreka [JOK
rpa)UIeCcKoe TpeICTaBICHIE https://m.edsoo.ru/ff0c570e
BHyTpeHH:s SHEPrUs TEPMOJAUHAMUYECKOU
30 CUCTEMBI M CITIOCOOBI €€ N3MEHEHUS. 1 bubmmnoreka [JOK
KonuecTBo TerunoTsl 1 pabota. BHyTpeHHsIs https://m.edso00.ru/ff0c5952
9HEPIUsi OJHOATOMHOI'O UEaIbHOIO rasa
bubmmoreka [JOK
81 BHa Temtonepesam . https://m.edsoo.ru/ff0c5c36
32 Koamoorso rensons npi renmonepeate. ) Bubmorexa LIOK
o https://m.edsoo.ru/ff0c5c36
AmabaTHbIN TIpoIIece
IlepBblit 3aKOH TEPMOJUHAMUKH U €TO Bu6mmoreka [IOK
33 1 )
NPUMEHEHHE K U30MpoIeccam https://m.edsoo.ru/ff0c5efc
34 Heo6paTtumocTs niporieccoB B npupoje. Bropoit 1 Bu6mmoreka [IOK
3aKOH TEPMOTHHAMHUKH https://m.edso0.ru/ff0c6230
35 ITpuntun aevicteus u KI1J] TemmoBoit MmammHb 1 Bubmrorexa OK
https://m.edsoo.ru/ff0c600a
36 Hwukn Kapro u ero KI1/] 1
37 OKonoruueckue npodaeMbl TEMIIOIHEPTETHKH 1
38 Ob6o06maronmii ypok «MonekymsipHast puznka. 1 bu6imoreka [IOK
OCHOBBI TEPMOITHAMHKH https://m.edsoo.ru/ff0c6938
39 KonTponbHas padora o teme «MonexymspHas 1 bu6imoreka [IOK
¢usrka. OCHOBBI TEPMOIMHAMUKNY https://m.edsoo.ru/ff0c6a50
40 [Tapoobpa3zoBanne u koHaeHCcanus. Mcmapenue 1 bu6imoreka [IOK
Y KUTICHHE https://m.edsoo.ru/ff0c63b6
a1 AOcommoTHas 1 OTHOCUTEIbHAS BIIAYKHOCTh 1 bu6mmoreka IJOK
BO31yxa. HachlmeHHbli map https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucrammaeckue u amopdHbie
42 Tena. AHM30TPOINsI CBOMCTB KPHCTAJLIOB. 1 Bbu6imoreka [IOK
Kunxue xpucramnsl. CoBpeMEHHBIC https://m.edsoo.ru/ffOc65f0
MaTepHabl
43 [InaBnenue n KpucTau3anys. Y AeTbHas 1 bu6mmotexa [IOK
TeryioTa miasneHus. CyoauMarius https://m.edso0.ru/ff0c6708
44 YpaBHEHHE TETUIOBOTO OallaHca 1 ESE?/%Z%@(%?EHWC(SBZO
45 DneKkTpu3anys Tell. DNeKTpruIecKur 3apsia. JBa 1 bubmmoreka [JOK
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BUA DJICKTPUYICCKUX 3apaa0B

https://m.edsoo.ru/ffOc6bcc

HpOBOI[HI/IKI/I, AUIJICKTPUKU U

46 MOJTYIPOBOAHUKU. 3aKOH COXPaHEHUS bubmorexa LIOK
’ https://m.edsoo.ru/ffOc6bcc
JIEKTPUIECKOTO 3apsiia

47 Bsaumoperncrsue 3apsaoB. 3akon Kymona. bubamoreka [HOK
ToYeyHBIN IEKTPUUECKHN 3apPsi https://m.edsoo.ru/ff0c6ced

o | Eompeemorn. e e Bumorera 0K

- , https://m.edsoo.ru/ff0c6df2
nojew. JInHun HanmpsHKEHHOCTH

49 Pabota cui aneKTpocTaTHYeCKOTo MoJIsl. Bubmmoreka LIOK
ITorenuman. Pa3HOCTb MOTEHLIMAIIOB https://m.edsoo.ru/ff0c6f00

50 gfe?ci%ii?ﬁfnﬁeiiiﬁﬁi??{ianempnqecxaﬂ bubmmorexa [IOK

' https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. Bbubnmoreka IJOK

51 dneKTpoeMKocte. Korercatop https://m.edsoo.ru/ff0c7126

52 DNeKTPOEMKOCTh TUIOCKOTO KOHEHCATOPa. Bbubaunoreka [JOK
DHeprusi 3apsHKEHHOT0 KOHJCHCATOpa https://m.edsoo.ru/ff0c72c0

53 Jlaboparophas padota "U3mepenue 1
3JIEKTPOEMKOCTH KOHJIeHcaTopa"

IIpuHuun AecTBUSA U IPUMEHEHHE

54 KOH/ICHCATOPOB, KOMMPOBAILHOTO aIllapara,
CTPYHHOTO pUHTEPa. DINEKTPOCTATHIECKAS
3anuTa. 3a3eMIIeHHE dJIEKTPOITPUOOPOB
DNeKTpUYECKUil TOK, YCIOBHUS €ro
cymectBoBanus. [locTostaaBIN TOK. CHjla TOKA.

55
Hanpsixenue. Conportusnenue. 3akoH OMa 1ist
y4JacTKa [elH
[locnenoBarensHOE, MapamieasHOE,

56 CMEIIIAaHHOE COEJIMHEHUE TTPOBOJIHUKOB. 05 bubmuoreka [IOK
Jlaboparophast pabora «/3ydeHne CMETaHHOTO ' https://m.edsoo.ru/ff0c74f0
COCIMHEHHSI PE3UCTOPOBY

57 PaboTa 1 MOIIHOCTB 3JEKTPUYECKOTO TOKA. Bbu6imoreka [IOK
3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0c7838
3akoH OMa Ju1 OTHOH (3aMKHYTOH )
anekTpuueckoi uenu. Kopotkoe 3aMbikaHue.

58 Jlaboparophas pabota «3mepenne 31C 0.5 bubamorera LHOK

HNCTOYHHKA TOKA U €T0 BHYTPCHHCTO
COITPOTHUBJICHUS

https://m.edsoo.ru/ffOc7ae0
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OneKTpoHHas MPOBOAMMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COIIPOTUBIIECHUS

59 1
METAJUIOB OT TEMIEPATYPBI.
CBepXnpoBOAUMOCTh

60 DNeKTpuYecKud TOK B Bakyyme. CBOWCTBa 1

QJICKTPOHHLIX ITYYKOB

[TonynpoBoJHHUKH, MX COOCTBEHHAS H

61 IpUMecHas IpoBoaAuMocTh. CBoKCTBa p—N- 1
nepexona. [loaynpoBogHHKOBBIE TPHOOPHI
DNeKTpUYECKUH TOK B PAaCTBOPAX U pacIuiaBax

62 AIIEKTPOIUTOB. DIEKTPOIUTHIECKAS 1
JIACCOITHAITUS. DIEKTPOIU3

bubmmoreka [JOK
https://m.edsoo.ru/ff0c84ae

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

DNEeKTPUIECKUN TOK B Ta3ax.
63 CaMOCTOSTEIBHBIH U HECAMOCTOSTEIIBHBIH 1
paspsn. Moanus. [lnazma

Bbubnmoreka IJOK
https://m.edsoo.ru/ff0c84ae

DneKTpudecKue MPUOOPHI U yCTPOHUCTBA B UX

64 MpaKkTHdecKoe nmpuMeHnenue. [Ipapuna TexHUKH 1
0€e30I1aCHOCTH
65 O6o0maronuil ypok «IEeKTPOIMHAMHAKA 1

bubnuoreka LIOK
https://m.edsoo.ru/ffOc86fc

bubnuorexa LIOK
https://m.edsoo.ru/ff0c88be

Kontpobnas pabota o Teme
«QnektpocraTuka. [locTosHHBIN

butmoreka [IOK

66 SIIEKTPUYECKUI TOK. TOKH B Pa3IHIHBIX 1 https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHbIit ypok. KorTponsHast padoTa 1mo 1 bu6imoreka [IOK
Teme "DIeKTpoJMHAMUKA" https://m.edsoo.ru/ff0c8c56
68 PesepeHslit ypok. O6o0maroniuii ypok mno 1 Bubmmoreka [TOK

temam 10 xitacca

https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KoaunuyecTBO Yacon

DJIeKTPOHHbIe U (POBbIE

Ne Tema ypoka K I Aara o0pa3oBaTeJbHbIE
/i Yp Beero OHTPOJIbHbIE PaKTHYECKHE u3ydenus p
padoThI padoThI pecypchbl
TTocTossHHBIE MarHUTHI U UX B3aUMOJIEHCTBHE.
1 MarnautHoe 1ojie. Bexto MarHI/ITH(f[ﬁ 1 Bubmuorexa [JOK
) p Mar https://m.edsoo.ru/ff0c9778
WHAYKUUHU. JIMHUY MarHUTHOUM MHAYKIIUA
MaruuTtHoe o€ IPOBOIHHUKA C TOKOM. OTBIT
2 Opcrena BSaHMOHSﬁCTEfLHC MMPOBOJHUKOB C 1 bubmorexa LIOK
p ) p https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «/3yueHne MarHUTHOTO bubmmoreka [HOK
3 1 1 .
HOJISL KQTYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JelicTBrEe MarHUTHOIO OJIA HA IPOBOJHUK C
tokoM. Cuna Amriepa. JlabopatopHas pabora bubanoreka [IOK
4 r 1 1 .
«HccnenoBanne NEUCTBUSA TOCTOSHHOTO https://m.edsoo.ru/ffOc9ac0
MarHnTa Ha PaMKy ¢ TOKOM»
efCTBYE MAarHUTHOTO IT0JISA Ha JIBIK Tocst
5 i sHDKEHHYIO dyacTuiy. Cua HoﬂeH ;, HII’};60Ta 1 Eubmiorexa HOK
P Y - PCHIA. https://m.edsoo.ru/ffOc9df4
cunbl JlopeHua
OnekTpoMaruuTHas MHAyKius. [loTok BekTopa
6 MarHuTHOUM uHAyKuuu. JAC uHAyKIuu. 3aKOH 1
ANIEKTPOMAarHUTHOUW nHAYKIuK Dapanes
7 Jlaboparophas padota «Vccrnenopanne 1 1 bub6imoreka [IOK
SIBJICHHS JICKTPOMArHUTHOU MHITYKIIHH https://m.edsoo.ru/ff0cal50
WHayKTUBHOCTH. SIBIIEHUE CAMOMHTYKITHH.
8 OJ1C caMOUHIYKITNU. DHEPTHUSI MATHUTHOTO 1 bubnuotexa [JOK
HOJISL KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
oJjie
TexHUYEeCKHE yCTPOUCTBA U UX MPUMEHEHUE!
9 MOCTOSTHHBIE MarHUTHI, 3JICKTPOMArHUTHI, 1
3JIEKTPOJIBUraTellb, YCKOPUTEIIN dJIEMEHTAPHBIX
YaCTHII, MHTyKITHOHHAS TI€Yb
Oo6o06marommil ypok «MarauTHOE I0JIe. bubmuoreka [IOK
10 1 .
DNeKTpOMarHuTHAsT HHIYKIIHSDY https://m.edsoo.ru/ffOcab82
11 Kontposbnas padora no Teme «MarautHoe 1 1 Bbub6immoreka [IOK
noJie. DIIEKTPOMArHUTHAS HH]TYKITHS) https://m.edsoo.ru/ffOcad58
12 CB00OOIHBIE MEXAHUYECKHE KOJIEOAHMS. 1 butmmoreka [JOK

I'apMmoHnUeckue Konebanus. Y paBHEHUE

https://m.edsoo.ru/ffOcaf06
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rapMoHHYecKuX koneOanuii. [IpeBparienue
SHEPTUHU

Jlaboparophas padota «Vccrnenopanue

13 3aBUCHMOCTH TIEpHOAa MAJIBIX KOJICOaHMIA
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl TPy3a»
Konebarenpubr KoHTYp. CBOOOTHBIE
3NEKTPOMAarHUTHBIC KoJieOaHHs B HIealIbHOM
14 KOJ‘I66I:1T6J'II>HOM KOHTYpe AHaJ'IOFI/II; MEX, bubmorexa LHOK
ype. o https://m.eds00.ru/ffoch820
MEXaHHUUYECKHUMH U AJIEKTPOMATHUTHBIMU
KOJICOaHUSIMH
15 ®opmyna TomcoHa. 3aKOH COXPAaHEHUS bubmmoreka [HOK
SHEPrHH B UACATLHOM KOJIcOATEIbHOM KOHTYpPE https://m.edsoo.ru/ff0cb9c4
[MpeacraBienue o0 3aTyxXarOMUX KOIeOaHUIX.
BrIHyXIeHHBIE MEXaHHYECKHE KOJICOaHHI. Bu6mmoreka [IOK
16 .
Pe3onanc. BbIHYK/I€HHBIE 3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/ff0cbb86
KoJieOaHust
IlepemenHbId TOK. CUHYCOUAAIBHBIA
NepeMEHHBIH TOK. MOIITHOCTh IEPEMEHHOT 0 Bu6mmoreka [IOK
17 » .
TOKa. AMILTUTYIHOE ¥ JEHCTBYIOIIEE 3HAUCHHE https://m.edsoo.ru/ffOcbd34
CHJIBI TOKA ¥ HAIIPSDKCHUS
18 Tpancdopmatop. IIponsBoacTBo, nepenayda u
noTpedieHHe JIEKTPUIECKON SHEPTUH
Y CTPONCTBO M MIPAKTUYECKOE IPUMEHEHHUE
19 3ne1£)T I/I‘-IGCKOFOp3BOHKa TeHe ETO a bubamorexa LHOK
p > | CHEPATOD https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKa, IMHUHN 3JIeKTporiepead
DKOJIOTHYECKUe PUCKH NIPH MPOU3BOJICTBE
20 anekTposHeprun. KyiasTypa uenonabp3oBaHust
3JIEKTPOIHEPTHH B TIOBCEIHEBHOU KU3HH
MexaHnuecKre BOJIHBI, YCIOBUS
21 pacmpoctpanenus. [lepnoa. CkopocTsb bubmuoreka [IOK
pacrpoCTpaHEHHs U JIJIMHA BOJHBL, https://m.edsoo.ru/ff0ccab4
[lonepeunsle ¥ NPOJOIbHBIE BOJTHBI
3Byk. CKOpOCTh 3ByKa. | pOMKOCTBH 3BYKa. bubnmnoreka [HOK
22 )
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 ONEeKTPOMarHuTHBIE BOJIHBI, UX CBOMCTBA U Bub6imoreka [IOK
ckopocTb. Illkana 31eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIHUIBI panguoCBsA3Y U TEIECBUACHHUSL.
PazButue cpeacts cBsa3u. Paguonokanus
25 KonTponbHas pabora «KosieOaHus ¥ BOJIHBI» Bubanoreka IIOK
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https://m.edsoo.ru/ffOcc6f8

[IpssmonuHeiHOEe pacpoCTpaHEHHE CBETA B

bubmmoreka [JOK

26 OJTHOPOJIHOM cpenie. TOYeUHBIN HCTOYHUK https://m.eds00.ru/ffocd350
cera. JIyd cBeta
27 OtpakeHre cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubmmoreka [{OK
ITocTpoeHre n300pakeHIK B INIOCKOM 3€PKaiIe https://m.edsoo.ru/ff0cd4e0
| e e Tomos o B LOK
' https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPaKCHHS
29 Jlaboparopnast pabota «3mepenue Bu6mmoreka LIOK
NOKa3aTeJs PEIOMIICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHue U300pakeHUN B JIMH3E. Bbubaunoreka [IOK
dopMyIia TOHKOM JIMH3BI. YBETHYCHHE JINH3BI https://m.edsoo.ru/ffO0cddle
31 JlaboparopHas padora «Vccrneqopanne
CBOMCTB N300paXKeHUH B JIMH3AX)
Hucnepcus ceera. ClnoxHBII cocTaB 0e10Tr0
32 cgera. L[Ber. JlaGoparopHas pabora
«HabnroieHre nucnepcuu CBeTay
33 Wntepdepennns ceera. Judpaxnus ceera. Bu6mmoreka [IOK
JudpakioHHas penérka https://m.edsoo.ru/ffOced22
34 ITonepeunocts cBETOBBIX BOJIH. [Tonsipuzanus bubnuorexa [IOK
cBeTa https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckre MPUOOPBI U YCTPOHCTBA U YCIIOBUS
uX 0€30MaCHOTO MPUMEHEHHUSI
I'paHMIBI MPUMEHUMOCTH KIIACCHYECKOU
36 MEX&HEKI/I. pHOCTyJIaTLI CIICIUAILHOW TEOPUH bubmorexa HOK
https://m.edsoo.ru/ffOcf862
OTHOCHUTCIIbHOCTH
37 OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. bubmuoreka [IOK
3amMeieHre BpEMEHN M COKpAIIEHHE JITHHBI https://m.edsoo.ru/ffOcfa42
HCPTUA U UMITYJIb ATUBUCTCKOU YaCTUIIBI.
38 2B:§B MAaccChI C :}alge;rl;e;f u I/IMI(':Iy(J:'IB(z:OMac ’ bubimorexa LIOK
' https://m.edsoo.ru/ffOcfc68
OHeprust NoKosI
39 Kontponbnas padora «Ontuka. OCHOBBI Bbu6mmoreka [IOK
CIENHAIBHON TEOPUH OTHOCHTETEHOCTIDY https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. ®opmyna [Lranka. DHEprus u bubmuoreka [IOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkphITHE ¥ HcclieoBanue Gporodddexra. Bubaroreka IIOK
Ompitel A. T'. CTonerosa https://m.edsoo.ru/ffOcffc4
42 3akons! porodddekra. YpaBHeHNE DUHIITEHHA bubmmoreka [[OK
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s poroddpdexra. «KpacHas rpanuna»
hotoaddexra

https://m.edsoo.ru/ff0d015e

Hasnenue ceera. Onbite [1. H. JIeGenena.

bubmmoreka [IOK

43 XHUMHUECKOE IEUCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKue yCTpOKUCTBA U IPAKTUUECKOE
44 puUMeHeHHUE: GOTOIIEMEHT, (DOTONATIHNK,
COJTHEYHasi OaTapest, CBETO IO/
45 Pemenue 3amad mo teMe «DIeMEHTBI bubmmoreka [IOK
KBAHTOBOM OITHKI» https://m.edsoo.ru/ff0d0302
o | P o Tousom. s Bcgbopne B LOK
P t P A https://m.edsoo.ru/ff0d091a
aToma
bubnmnoreka IJOK
47 HMocrynater bopa https://m.edsoo.ru/ff0dOafa
18 neporont atovic omoro yponma mepr e Bu6avorexa LIOK
PEXo A yp P https://m.edsoo.ru/ff0dOafa
JIpyroil. Buasl cnekTpos
| T T DO Bamores 110K
p - OPIYCKYLIp o ’ https://m.edsoo.ru/ff0d0ca8
CHOHTaHHOE U BBIHYXJICHHOE U3TYUCHHE
o | s, Ot B LOK
PDHOPA pest https://m.edsoo.ru/ff0d0fd2
PAAVOAKTHUBHOI'O U3ITYUCHUA
CaoricTBa anbda-, 6eTa-, raMMa-u3IydeHHsI.
51 BrmsiHue pagroakTHBHOCTH HA KUBBIC
OpTaHU3MBbI
52 Amapaciin, Srextponm n TospOMIET Bubmuorera LIOK
p A P P https://m.edsoo.ru/ff0d1162
Oera-pacmaz. ['amma-u3nyuenne
DHeprus CBSA3M HYKIIOHOB B siipe. SnepHbie
53 peakiun. SAnepHbid peaktop. [IpoGiemsr, bubmuoreka [IOK
TIEPCIICKTUBEI, SKOJIOTUIECKUE ACTIEKThI https://m.edsoo.ru/ff0d1356
SIIEPHOU SHEPTETUKHU
DnemMeHTapHble YacTHUIbl. OTKPBITHE
54 H(e)sﬁgpoe? aI;II/l:/I ae;:hf:;:z 6;1:)1(1 ?;;ZI;IHH Kpyribri buGnuorexa LIOK
peruetpai P - APy https://m.edsoo.ru/ff0d0e38
cton «OyHIaMEHTAIBHBIC B3aMOICHCTBHSL.
EnuHCcTBO QU3NUECKON KApTHHBI MUPa»
55 Bupn 3Bé3nmH0r0 Heba. Co3Be3mus, ipKue
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3BE3/bI, INIAHETHI, UX BUIUMOE JBIDKCHHUE.
ComHeyHast cucreMa

56

Comnue. ConHeunast akTUBHOCTE. MICTOUHUK
sueprun CoJTHIIA U 3BE31

57

58

3BE31bI, IX OCHOBHEIE XapaKTEPUCTHKH.
3BE3 b1 TTIABHOW TIOCTIEIOBATETFHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEJICTaBJIECHUS O IPOUCXOXKICHUH U
sBomony CoITHIIA ¥ 3BE3]

Mineunsid Iyt — Hama ['anakTuka.
ITonoxenue u apmwxenne ConHua B ['anakTuke.
T"anakTuku. YépHbIe OBIPHI B sIpax FaJIAKTUK

59

Bcenennas. Paz6eranue ranaktux. Teopus
Bosnbmoro B3peiBa. PeslnkTOBOE H3IyUeHUE.
MeraranakThka

60

Hepermennsle npobaemMbl aCTpPOHOMHHU

61

62

KoHnTponbHas pabota «DeMeHThl aCTPOHOMUH
1 acTpopH3UKN»

O6o6matommii ypok. Pons Qusuku
ACTPOHOMUH B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMAILHOMN U 3THUECKOI
cepax IesTenbHOCTH YelIOBeKa

63

64

Oo6o6muiaromuii ypok. Poib u MecTo Gu3nKu u
aCTPOHOMHUH B COBPEMEHHOH HayYHOI KapTHHE
MHpa

O6o06marouwmii ypok. Posnb dhusndeckoit reopun
B ()OPMHUPOBAHWH TIPE/ICTABICHHN O
(buznveckoil KapTuHe MUpa

65

Oo6o06matommii ypok. Mecto uznueckoit
KapTHUHBI MHpPa B OOIIEM PSTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEICTABICHUIN O
IpUpojIe

66

PeszepBHBIi ypok. MarauTHoe nose.
DneKTpoMarHuTHasT HHTYKITHSI

67

PeszeprubIii ypok. Ontrka. OCHOBEI
CIIELMATIbHON TEOPUH OTHOCUTEIBLHOCTH

68

Pesepwubiii ypok. KBanToBas ¢usuka.
DJNIEMEHTHI ACTPOHOMHUU U aCTPODU3UKHI

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOANYECKOE OBECHHIEYEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYHEHUKA

METOANUYECKHUE MATEPUAJIBI U1 YUUTEJIA
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