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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypOBHS Ha ypPOBHE CpEIHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOKEHUW W TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHOil mnporpammbl, npenacraBieHHbix B PI'OC COO, a Takke ¢ yd€rom
dbenepasibHOM paboueld mporpaMMbl BOCHUTAHUS W KOHIIEHIIMM MPENOJaBaHUsl Y4eOHOTro
npeameta «®Pusznka» B 00pa3oBaTENBHBIX oOpraHm3anusx Poccuiickoit  deneparum,
peanu3yrouMX OCHOBHBIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Conepxanue mporpaMMmbl 10 (U3MKE HAmNpaBlieHO Ha (OpMUPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTuUHBI Mupa oOyuaromuxcs 10—11 knaccoB npu o0ydeHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIbHOCTHOTO Toaxoa. [Iporpamma no ¢usnuke COOTBETCTBYET
tpedoBanusiM PI'OC COO k muaHUpPyEeMbIM JTUYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OO0Yy4YeHHs, a TaKXKE YYUTHIBAET HEOOXOAMMOCThH peaii3alliyd MEKIPEIMETHBIX
CBs3el (DM3MKU C €CTeCTBEHHO-HAy4YHBIMU YYEOHBIMU IMpeameTamMu. B Heil omnpenensroTcs
OCHOBHBIC II€JIM M3Yy4YeHUsl (QU3HKKA HA YPOBHE CPEIHEro OOIIero oOpa3oBaHUs, MJIAHUPYEMbIE
pe3yabTaThl OCBOEHHUS Kypca (PU3MKU: JUYHOCTHBIE, METalpeAMETHBIC, MNpeIMETHbhIC (Ha
0a30BOM YpOBHE).

[Iporpamma no gpu3MKe BKIIOYALT:

e IUIAHUPYEMbIC PE3yJbTaThl OCBOCHUS Kypca (pU3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE

IpPEeIMETHbBIE PE3YJIbTATHI M0 FoJIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaM o0ydeHusl.

du3nka Kak Hayka 0 HauOoJiee OOIMX 3aKOHAX MPUPO/IbI, BHICTYIAs B KaUeCTBE Y4EOHOTO
MpeaMeTa B MIKOJIE, BHOCUT CYIIECTBEHHBINM BKJIAJ] B CUCTEMY 3HAaHUN 00 OKpYXaloleM MHpE.
[IIkombHBI Kypc QU3UKH — CHCTEMOOOpPA3yrOIIMil i €CTeCTBEHHO-HAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, N3y4aeMbIX
XUMUeH, Ouosiorueu, gpuznueckon reorpadueit u acrpoHomuei. Mcrnonb30BaHre W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW OmpeAeNsieT XapakTep W pPa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTW B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHHUS KOCMOCA, TMOJYYEHHUS HOBBIX
MaTepHasioB C 3aJIaHHBIMU CBOMCTBaMU U JIpyrux. M3ydeHue Gpu3nku BHOCUT OCHOBHOM BKJIA] B
(dhopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00ydaronuxcs, B GOpMUpPOBaHUE YMEHUN
MIPUMEHSITh HAYYHBIM METO/1 MO3HAHUS MPU BBHITIOJTHEHUH UMY YU€OHBIX UCCIICIOBAHUM.

B ocHOBY kypca (Gu3uKu IS YPOBHS CpeaHEro o0Iero oopa3oBaHus MOJOXKEH Pl UICH,
KOTOPBIE MOKHO PACCMATPUBATh KaK MPUHILIMIIBI €70 TOCTPOCHHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepHall U3 BCEX pa3leioB (M3HUKHU, BKIIOYAET KaK BOINPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTtepual Kypca QU3UKU OOBEAUHEH BOKPYT
buzmueckux Tteopuil. Bemymmm B Kypce sBusieTcs (popMuUpoBaHWE TPENCTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEILIECTBE U TOJIE.



Hoesn eymanumapusayuu. EE€ peanuszanus npeamnojaraeT UCHOIb30BaHUE T'yMaHUTAPHOTO
noTeHuuanta (PU3NIecKoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U KOJIOTHYECKUMH MPOOIEeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc GU3NKu npeanosiaracT 3HaKOMCTBO € IIUPOKUM
KPYroM TEXHHUUYECKUX U TEXHOJOTUYECKHUX MPUIOKEHUN N3YUSHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyeTcsi TOCPEACTBOM BBEACHUSA DJIEMEHTOB COJICpXKaHMUS,
MOCBSIIEHHBIX IKOJOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHUEM
TEXHUKU U TEXHOJIOTUM, a TaKKe 00CYX ACHUS IPOOJIEM pallMOHAIBHOTO MPUPOJIONOJIL30BaAHUS U
HKOJIOTUYECKOI 0€30MacHOCTH.

CrepHEBBIMU DJIEMEHTAMH Kypca (DU3UKM Ha YpOBHE CpEeAHEro oOuiero oOpa3oBaHMUs
ABISAIOTCS (pU3NYECKUE TEOopuH ((POPMUPOBAHUE MPEJICTABICHHA O CTPYKTYpe MOCTPOSHUS
busnueckoil Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O MPUPOJIE, TPAHUIIAX MPUMEHUMOCTH TEOPUid, JIJII ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MPOIIECCOB).

CHCcTeMHO-AeSTENbHOCTHBIN MOAXO0/A B Kypce (DM3HKU pPean3yeTcsl Mpekae BCEro 3a CUET
OpraHM3aIfH SKCIEPUMEHTAIBHON AesTenbHOCTH oOyvaronmxcs. s 06a30BOro ypoBHSI Kypca
(GU3MKN — ATO MCIIOJIb30BAHME CHCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpbie B MporpamMme Mo (¢ui3uke OOBEIUHEHBI B OOUIUN CIHUCOK
YUYEHHUYECKUX MPaKTUYECKUX padoT. BoljeneHue B ykazaHHOM IepedyHe JabopaTOPHBIX pador,
MPOBOAMMBIX /I KOHTPOJS U OUEHKH, OCYIIECTBISIETCS yYacTHHKaMU OOpa3oBaTEIbHOTO
Mpoliecca UCXo1d U3 0COOCHHOCTEHN MIIAaHUPOBAHUS U OCHalleHus kabuHera ¢pusuku. [lpu s3Tom
o0ecnieunBaeTcs OBJIAJCHHE OOYYaAIOUUMHCS YMEHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH W TIOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHue yaensieTcsl PEIICHNI0 pacu€THBIX M KadyeCTBEHHBIX 3aaad. [Ipu saTom
IUIA pacYETHBIX 3a7[ad MPUOPUTETOM SIBIISIFOTCS 3aJ1a4M C SBHO 3a/IaHHOM (hPM3MUYECKON MOJIETBIO,
MO3BOJIAIOIINE MPUMEHSITh H3YUYEHHBbIE 3aKOHBl M 3aKOHOMEPHOCTH Kak M3 OJHOTO paszeina
Kypca, TaKk ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3esoB. JJis KaueCTBEHHBIX 3a/lay MPUOPUTETOM
ABISIOTCS 3aJaHUsl Ha OOBSCHEHUE TPOTEeKaHWs (PU3MUECKHX SBICHWA W TPOIECCOB B
OKpY’)Karolenl KU3HHU, TpeOyrolue BbiOOpa (U3MYECKOW MOJEIu [Jid CUTyallud MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO K MarepuasbHO-TEXHUYECKOMY
obOecrieueHno y4eOHOTO Tmporecca 0a30BbI ypOBEHb Kypca (M3MKA Ha YpPOBHE CPEIHETO
o0miero oOpa3oBaHus JOHKEH M3Y4aThCsl B YCIOBUAX MPEAMETHOTO KaOWHETa (PM3UKHU W B
YCIIOBUSIX UHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIa. B xabunHere
(GU3UKY JOKHO OBITHh HEOOXOIMMOE JTA00PaTOPHOE 000PYI0BAHUE TSI BBIMTOTHEHUS YKA3aHHBIX
B TporpamMme 10 (HU3UKE YYCHHYECKHUX TMPAKTUYECKHX paboT M JIEMOHCTPAIIMOHHOE
o0opys0BaHUE.



JlemoHCTpannoHHoe 000pynoBaHue (HOPMHUPYETCS B COOTBETCTBHH C TPHUHITUIIOM
MUHUMAJIBHON JOCTaTOUYHOCTH M 00ECIEUYMBAET MOCTAHOBKY MEPEUYUCICHHBIX B MPOrpaMMe Mo
bu3MKe KIIOYEBBIX JEMOHCTpPAIMU Al UCCIEIOBaHMS H3y4aeMBIX SIBICHHM M TPOIIECCOB,
AMIIUPUYECKUX U (YyHJAMEHTAIBHBIX 3aKOHOB, X TEXHHUECKUX MTPUMEHECHHIA.

JIaGopaTtopHoe 00opynOBaHHE Ul YYCHHMUYECKUX MPAKTUYECKHX paboT ¢opmupyercs B
BUJIE TEMAaTHYECKMX KOMIUIEKTOB M 00OecreynBaeTcs B pacyéTe OJHOTO KOMILJIEKTa Ha JABYX
oOyuatomuxcs. TeMaTuyeckue KOMIUIEKTHI JabOpaTopHOTO OOOpYAOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAHWU AHAJIOTOBBIX M IHU(POBBIX MPHOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM B BH/JIE IM(POBBIX T1a00paToOpuid.

OCHOBHBIMU LIEJIIMU U3YY€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHupoBaHWEe WHTEpPECAa M CTPEMIJICHHS OOYydYaOIHMXCd K HAYyYHOMY H3YYCHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABJICHUM O HAay4yHOM METOJ€ TOo3HaHUs U (popmMupoBaHue
UCCIIEOBATEIBCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3y4YeHHUS] OCHOB CTPOCHMS
Matepuu U PyHAaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHrUE YMEHUM OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (PU3NUECKUX 3HAHUM U
HAy4HBIX JOKa3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUM O POJIM (PU3MKHU JJI Pa3BUTUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrmkeHnue 3TUX Iieedl oOecrneunBaeTcs PELICHUEM CIEAYIOMMX 3a7ad B Mpoliecce
M3y4eHHs Kypca (GU3UKH Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:

npUOOpETeHHEe CUCTEMBI 3HAHUN 00 OOmUX (U3MUYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHUSIX, BKIIIOYAsT MEXAHHUKY, MOJEKYJSIPHYIO (QU3UKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO
(U3HKY U PJIEMEHTHI ACTPOPUBHKHY;

dopMHpOBaHWE YMEHUH MNPUMEHSTh TEOPETHUYECKUE 3HAHUA JUIsl OOBSICHEHUS
bu3nUecKuX SBJICHUM B TPUPOAEC U JUIsl TPUHATHS TMPAKTHUYECKUX pEIIeHU B
IIOBCEIHEBHOM KM3HU;

OCBOCHHME CIIOCOOOB pEUIEHUs PA3NMYHBIX 33Ja4 C SBHO 3aJaHHOW (PU3HYECKOU
MOJEJIbIO, 33/1a4, MOAPa3yMEBAIOUIUX CAMOCTOSTENIbHOE CO3/IaHne (PU3NMYECKON MOJIENH,
aZIEKBAaTHOM yCIIOBHSM 3a/1a4H;

NOHUMaHUEe (U3MYECKUX OCHOB U TPHUHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHUX MTPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLLYIO CPENY;

OBJIAJICHUE METOJAMH CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U TMPOBEACHUS (U3HMUECKUX
AKCIIEPUMEHTOB,  aHAlU3a W HMHTEpHpeTauud  HUHPOpMalUMU,  ONpEeAeNICHUS
JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa;

CO3JIaHUE YCJIOBHUM JJISI Pa3BUTHUSI YMEHHM NPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUYECKOU
NEeATENBHOCTH.



Ha usydenune ¢usuku (6a30BbIi ypOoBEHb) Ha YpOBHE CpeIHEro ooiiero oOpa3zoBaHUS
otBoautTcs 136 dacoB: B 10 kimacce — 68 vyacoB (2 yaca B Heneno), B 11 kinacce — 68 dacoB (2
yaca B HEJICITIO).

C omkpvlmuem yewmpa ecmecmeeHHOHAY4YHOU HanpasieHHocmu «Touka Pocmay
nposeoenue 0eMOHCMPAYUOHHBIX ONbIMO8 U AADOPAmopHulX pabom 6Oyoem npoxooums ¢
ucnonvzoganuem odopyoosanusi lLlenmpa (coenacHo memooudueckum peKoMeHOayusm OJis
peanuzayuu  00pa308ameNbHbIX  NPOSPAMM — eCMeCmMEEeHHOHAYYHOU U MEXHOJI02U4ecKou
HanpasieHHoCmu no @usuke ¢ UCNOIb308aHUeM 000pyoosanus yeHnmpa «Touka Pocmay)



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HayduHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcepuMeHTa W TEOPUHM B MPOILECCE MO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto dusuku B GOpMUPOBAHWU COBPEMEHHON HAyYHON KapTHUHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPIuUs YIIPYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophsle pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3nKa U TEPMOAUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aHMOJECUCTBUSA 4YacTULl BemecTBa. Moaenu CTpOEHHUsl ra3oB, XKHUJIKOCTEH U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
HEprus  OAHOATOMHOTO  WACAJIBHOIO  ra3za. Buabl  Teruonepeaauu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIJIOBBIX MamHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TemuioBod MammuHbl. [{ukn KapHo um ero kodpduIHMEHT IMOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HHEpruu Tejaa MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kurnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllleHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Martepuaibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onektpuueckoe mojne. Hanpsok€HHOCTh  3nekTpuueckoro mojs.  [Ipuniun



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: HSIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNIPOTUBJICHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN U0/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienue amexTpoiusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qumueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napa6ona, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayr, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTHYECKAs IJUCCOLMALINS,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JpPYrHe€), IBUTaTelb BHYTPEHHEIO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, ANEKTPOHArPEBATEIbHbBIC npuOopHI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHmMnD cynepno3uuun
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHMKA M 3aMKHYTOTO KOJIBI[EBOIO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne aneKkTpoMarHMTHOM HMHAYKIUU. [IOTOK BekTOpa MarHWTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJABIKYILIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrmumtyna u (aza xoseOaHUI.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekrpomarautHoin BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpaxkeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peoMIICHUE, ONSIpU3aLus, JUPPaKIHs, UHTEpPEepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

ColOuparome U pacceuBaroiiue JuH3bl. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpudOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpocKkorna, TeJIeCKomna.

Habmronenune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TPU3MBL.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



W3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILICHHE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YACTOTON. DHEPTHS
U UMITYJIbC (DOTOHA.

OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO o -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nyduenue u morionieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHoBBIE cBOVicTBA yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHnoOHTaHHOE U BBIHYKJICHHOE U3JTyYeHHUE.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydCHHS.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.
Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlegekt Maccel siapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl W TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.
TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUY M aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I€4Yb, pajnap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mnpeamera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS y9eOHOTO TpeaMeTa «Du3nuKay JTOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOmuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHUI
BOCIUTATEILHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocst Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKITaHCKOIO
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3aliy;

YMEHHE B3aMMO/ICMCTBOBATH C COIIMATLHBIMU HHCTUTYTaMH B COOTBETCTBUHM C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYask SCTETUKY Hay4YHOTO TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHHUE JCHCTBUN B OKPY’KAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

Cc()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH  HPOEKTHYHD M HCCIEAOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M TMPOTUBOPEYUST B  pacCMaTpUBAEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pPabOTy B  YCJIOBHUSIX  PEaIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBHIMU MOHSATHUSAMU M METOJaMH
buznueckoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHl IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUThb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3NUECKOIO COAEPIKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJECpPKAaHUS B pazIUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUdH W CMAr4ath
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoThI;

BBIOMPATh TEMAaTHUKy UM METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKIOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIATh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepCaJbHbIE yUeOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUHM, BBIABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyITUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacumMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3pYAHMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIIEHKU CUTYyaIlluH, BEIOOpa BEPHOTO
pelieHus;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHHUS] MO HX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JEATEIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX MpH aHallu3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporiecce nOCTHXKEHUS JIMUHOCTHBIX PE3YJIHTATOB OCBOCHUSI MPOTPAMMEBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaronIuXxcs
COBEPIIECHCTBYETCS AMOIMOHAIBHBIN UHTEIUIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOUAIOIIEr0 CIOCOOHOCTh IOHUMATh CBOE AMOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOW SMOILMOHANILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCSI K
AMOIMOHATLHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBATh MCXOJS U3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHUIO U CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPAOE TEINO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKU 3apsijl MPU pelieHnn (PU3NIeCKux 3ajad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMojeicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HAarpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIIApEHUE, KOHACHCAIIWs, IUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOLECCaXx,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (HU3UIECKUE BEITMUMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTECHUHAIbHAS SHEPIusi, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3yEMbIX BEIWYUH, UX OOO3HAUYECHUS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

ONUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrysi XaOTHYECKOTO JBIXKCHUSI MOJICKYJI, CpeHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBUS TEIUIOBOTO JIBUTATENsl; TPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AIEKTPUUECKUIN 3apsi,
AIEKTPUUYECKOE T0JIEe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBaTh (PU3UUYECKHUE MPOIECCHl U SIBJICHUS, UCIIONb3Yys (PU3MUECKHE
3aKOHBI M MPUHIHUIBL: 3aKOH BceMupHOro Tsrotenus, I, I u III 3akonsr HeroToHa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS HMITYJIhCa,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pa3ianyarh CIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynaupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMNBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPa(PUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

cOOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIICOBAaHUMN B
paMKax y4eOHOTro OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOaUMBIC NI €€ PEIICHUS, TPOBOAUTh PACUYETHl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UUESCKOW BEIIMUNHBI,

peraTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATH JIOTHYECKH HETPOTHBOPECUUBYIO
IEMOYKY PACCYXIACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ady  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TONUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPENICTABJICHUS YYEOHOW U HAyYHO-TIOMYJISIPHON MH(POPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJIi COXPAHEHUS 37J0POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyINNE C BBIIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh PpalbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aA€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIbI B PEHICHUE paCCMaTPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTh Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sifjpa MpU PEIICHUH (PU3UUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCICTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W TOONSpU3alus CBETa, JUCIEPCHUs] CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTH  pPa3IUYHBIX  Cped) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUYECKUE BEJIUYUHBIL:
AIIEKTPUUYECKUHN 3apsil, CUJIa TOKA, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cuia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHMYECKUX DJIEKTPOMATHUTHBIX KoJieOaHHui, (OKYCHOE pacCTOSTHUE W
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS U CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMHUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUA U MPOLECCHl, HCIOIb3YA
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS] W EAMHMIIBI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIONINE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapaijIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUsl SHEPrUU, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uUCia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAMIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUM: MpPU STOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOHI,

OCYHIECTBIISAThH MPSAMbIE M KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (PUKCHUPOBATH
pEe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u



BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIICIATh (DU3UUCCKHE BEIUYHHBI M (DOPMYIIHL,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAYCHUS (PU3HUECKON BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PacCy)XKICHHH C ONMOpOM HAa HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U TIPEJICTABJICHUS Y4COHOW W HAYYHO-TIONMYJISIPHOW MHGOPMAIIMH, TIOJIYYCHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECCKH aHAIM3UPOBATH MOTy4aeMyt0 HH()OPMAIIHIO;

OOBSCHATh TPHHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OS30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IIPOIICCCOB OKPYKAIOIIEIO0 MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNINBI, pPAaMOHAIBHO paCHpelensaTh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIITIBI B PEIICHHUE PACCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Nepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOIUHAMMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edso0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHIYKIMS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edso00.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edso00.ru/7f41c97¢
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggg&f&igﬁ};ﬂlcgk
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 nggg&f{iﬁgﬁ};ﬂcgn
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE JdonmosaHuTebHasA
[1]
':;'H Tema ypoka Beero Kontpoabsubie  IIpakTuueckue fl[:;fl‘eﬂl/lﬂ :g[?a[;zl:;fenbﬂme HHpopMaILs
padoThbI padoTbI pecypesI

®dusuka — Hayka o

npupoge. Hayunsie 1 bubnuorexa [IOK

METO/Ibl TO3HAHUS https://m.edsoo.ru/ff0c32e2

OKpYXKaroIlero Mupa

Pousib u mecto

(bu3UKU B

(dbopMupOBaHUU

COBPEMEHHOM 1 bubnuoreka [IOK

Hay4YHOH KapTHUHBI https://m.edsoo.ru/ff0c33e6

MUpa, B

[IPaKTUYECKON

JESATEIBHOCTH JIIOJEH

Mexannueckoe

JIBIDKCHHUE.

OTHOCUTETHHOCTD

MEXAHUYECKOTO 1 Bubnuotexa LIOK
https://m.edsoo.ru/ff0c3508

JIBIKEHHSL.

[Iepememenue,

CKOPOCTb, YCKOPEHHUE

PaBHOMeEpHOE

IPSIMOJIMHENHOE 1 Bubnmorexa LIOK
https://m.edso0.ru/ff0c3620

JIBUKEHUE



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

PaBHOyCKOpEeHHOE

5 MPSMOJIMHEHHOE bubmoreia HOK
p https://m.edsoo.ru/ff0c372e
IBHOKEHHE
CB00OOHOE TT1aJICHHE.
6 Y eKODEHILE bubmuoreka [JOK
p https://m.edsoo.ru/ff0c39cc
CBOOOIHOTO MagECHUS
KpuBonunerinoe
JIIBIDKEHHUE.
v Jswskenue bubmuoreka [JOK
. https://m.edsoo.ru/ffOc3ada
MaTepHaIbHOM TOYKU
10 OKPYKHOCTH
[TpuHUMI
OTHOCHUTEJIBHOCTH
T"amunes.
8 MHepHHATHEE bubmuoreka [JOK
P https://m.edsoo.ru/ffOc3be8
CHCTEMBI OTCYETA.
IlepBblii 3aK0H
HrroToHna
Macca tena. Cua.
ITpuHMn
9 CYTNEPHO3UINH CUJL. bubnnorexa [JOK
Bropoii 3akoH https://m.edsoo.ru/ff0c3be8
HrroTona nis
MaTepualbHOU TOUKU
Tpetuii 3akoH
10 HetoToma uis bu6mmorexa [JOK
https://m.edsoo.ru/ffOc3be8
MaTepHalbHBIX TOUEK
1 3aK0H BCEMUPHOTO bubnmnoreka [JOK

tarorenus. Cuiia

https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

TskecTu. [lepBas
KOCMHYECKast
CKOpOCTb

12

13

Cuna ynpyrocti.
3akoH ['yka. Bec Tena

Cuna TpeHus.
Koaddumuent
Tpenus. Cuia
COIPOTHBIICHUS TIPU
JIBMKCHUH TEJIa B
XKHUJIKOCTH WJIH Ta3e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3el8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

14

[locTynarensHoe u
BpaIllaTeIbHOE
JIBI)KEHUE
a0COIIOTHO TBEPIOTO
Tesa. MOMEHT CHIIBL.
I1meyo cuisl.
VYcnoBust paBHOBecUs
TBEPAOrO TENa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynse
MaTepHaIbHON
TOYKH, CUCTEMBI
MaTepHalbHbIX
Toyek. Mmmynse
CUJIBL. 3aKOH
COXpaHEHHUsI
MMITyJIbCA.
PeaktuBHOE
JIBIKCHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

17

PaGora u momrHOCTH
cuibl. Kunetnueckas
SHeprus
MaTepUaIbHOI
Touku. Teopema 06
W3MCHCHUU
KUHETUYECKON
SHEPTUU

IlorenuuansHas
SHEprusl.
ITorennmanpHas
SHEPrus ynpyro
neGpopMHUPOBaHHON
MPY>KUHBI.
IlorennuansHas
SHEPrHs Tejia BOJIU3U
MOBEPXHOCTU 3EMIIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

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

18

ITorennmanpHbIC 1
HEMOTCHIINATLHEIC
cuibl. CBs3b pabOTHI
HEMOTECHIINAIbHBIX
CcuJl C U3MEHEHUEM
MEXaHUYEeCKOM
SHEPIUU CUCTEMBI
TelN. 3aK0oH
COXpaHEHHUsI
MeXaHUIeCKOHN
SHEpPrun

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

19

JlaboparopHas



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

pabora
«Uccnenosanue
CBSI31 PabOThI CHIIBI C
H3MEHEHUEM
MEXaHUYEeCKOMH
SHEPrUU Teja Ha
MIpUMEpPE PaCTKEHUS
PE3UHOBOTO JKTyTa

KonTponbnas pabota
10 TeMe
«Kunemaruka.
Junamuka. 3aKoHbI
COXpaHEHUS B
MEXaHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE
MTOJIOKECHUS
MOJIEKYJISIPHO-
KHHETHIECKOMN
TEOPHH.
bpoyHoBCcKOE
JIBIDKCHHE.

Muddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

Xapakrtep JBUKEHUS
7 B3aMMOJIEUCTBHUS
YacTHUL BELIECTBA.
Mopenu cTpoeHus
ra3oB, JKUJKOCTEN 1
TBEPIBIX TEN

Macca monexy:.



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

KomnuectBo
BEIIECTBA.
ITocTostHHAs
ABoraznpo

24

Tennosoe
paBHOBeECHE.
Temneparypa u eé€
m3mepenue. lkana
temneparyp Llenbcus

25

Nneansubliii ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

27

AOGcomorHas
TeMIiepaTypa Kak
Mepa cpeaHen
KHHETHIECKOMN
SHEPTHUH JIBHXKEHUS
MOJIEKYJI. Y paBHEHUE
Menneneena-
Knaneipona

3akon JlanbToHA.
["a30BbIe 3aKOHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

28

JlaboparopHas
paborta
«Hccnenosanue
3aBHUCHUMOCTHU MEXKOY
napaMeTpamu
COCTOSTHUS
pa3peKEeHHOT0 razay

Hcnonn3oBanne
00opyIoBaHUS
enTpa «Touka
Pocrax»



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

29

H3omponeccel B
UJICaTbHOM Tra3e u uX
rpadgudeckoe
npeCTaBICHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

31

32

33

34

BnytpeHnHss sHeprus
TEPMOJIUHAMUYECKOMN
CUCTEMBI U CTIOCOOBI
€€ U3BMCHEHUS.
KonuyecTBo TemioTsl
u pabora.
BnyTtpenHss sHeprus
OJIHOATOMHOTO
UJICAIBHOTO ra3a

Bunbr
Temionepe1auu

VYV nenbHas
TEIIOEMKOCTD
BEILIECTBA.
KonuyecTBo TemioTsl
IIpU TeIUIonepeaaye.
AnmabaTHbIN
npouecc

IlepBblit 3aKk0H
TEPMOJIMHAMUKHU U
€ro NPUMEHEHUE K
n3omnpoleccam
HeobpaTumocts
IIPOLECCOB B
npupoe. Bropon

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubnmoreka [JOK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

3aKOH
TEPMOANHAMHUKHN

35

36

37

[IpuHuun nercTBus u
KII/I TerutoBoi
MallHbI

[uxn Kapho u ero
KIIJI
DKOIOTrHYeCKHue

POOJIEMBI
TETUIOIHEPTETHKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c600a

38

O06o06maromuit ypox
«MonexkynsipHas
¢duznka. OCHOBBI
TEPMOIMHAMUKI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6938

39

KontponsHas pabora
0 TeMe
«MonekynspHas
¢duznka. OCHOBBI
TEPMOIMHAMHKI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

40

[TapooOpazoBanue u
KOHICHCAIIHS.
Hcnapenue u
KUIICHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

41

AOcooTHas U
OTHOCHUTEIbHAS
BJI&KHOCTh BO3/1yXa.
Hacspimennsriit nap

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

42

TBépnoe Teno.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

Kpucramnuyeckue n
aMmopgHBbIC Tea.
Anuzotponust
CBOMCTB KpUCTAJLJIOB.
Kunkue kpucTamibl.
CoBpeMeHHbIe
MaTepuabl

[ImaBnenue u
KpUCTAJUTH3AIIHS.

43 VY nenpHas TEILIOTa Eubmiorexa IOK
https://m.edsoo.ru/ff0c6708

TJIaBJICHUSI.
CyO6numarnus

44 VYpaBHeHue bubnmoreka [JOK
TEIJIOBOTO OajaHca https://m.edsoo.ru/ff0c6820
DneKkTpu3anus Ted.
DNEeKTpUYECKUM

45 sapsi. Jlsa B bu6mmorexa [IOK

https://m.edsoo.ru/ffOc6bcc

ANEKTPUUECKUX
3aps/10B
IIpoBonHMKH,
TUDIICKTPUKA U

46 MIOJIYIIPOBOIHUKH. bubnuorexa [JOK
3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO
3apsaa
Bzaumoneiictere

47 3apsi10B. 3aKOH bubnuorexa [JOK

Kynona. Toueunsrii
IIEKTPUYECKUH 3apsi]

https://m.edsoo.ru/ff0c6ced



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

48

49

50

51

52

53

Hanpstx€anocts
3JIEKTPUYECKOTO
nosst. [puHnmn
CyNepHo3uIuu
BIIEKTPUYECKHUX
roJeit. Jluauu
HaIPsHKEHHOCTH

PabGoTa cun
3JIEKTPOCTATUYECKOTO
noiisa. ITorenumaln.
PaznocTts
MOTEHIMAJIOB

[IpoBogHUKH 1
JIUDJICKTPUKH B
3JIEKTPOCTATUYECKOM
ToJIE.
Jwusnexrpudeckas
MIPOHUIIAEMOCTh

DIEKTPOEMKOCTb.
Konnencarop

DIEeKTPOEMKOCTh
IUIOCKOTO
KOHJIeHcaTopa.
OHeprus
3apsHKEHHOTO
KOHJIeHCaTopa
JlaGopatopHas

pabota "3mepenue
ANEKTPOEMKOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0

Hcnonb3oBanue
o0opymoBaHus
Hentpa «Touka



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOHJIeHcaropa"

Pocray

54

55

[IpuHIMn geicTBUS U
MIPUMEHEHUE
KOH/JICHCAaTOPOB,
KOIMUPOBAIBHOTO
armapara, CTpyuHOro
MIpUHTEPA.
DIIeKTpoCcTaTHIECKas
3ammuTa. 3a3eMIJICHHE
3JICKTPONIPUOOPOB

DIIEKTPUUECKHH TOK,
YCIIOBUS €r0
CYIIIECTBOBAHHSI.
ITocTOSIHHBIN TOK.
Cuita ToKa.
Hanpsixenue.
ComnpoTHBICHHE.
3akon Oma i1
ydacTKa Ienu

56

[TocnenoBarensHoe,
napaJuleNbHOE,
CMEIIaHHOe
COe/IMHEeHNE
IPOBOTHUKOB.
JlaGopatopHas
pabota «M3yueHue
CMEIIIaHHOTO
COEZIMHEHUS
PE3UCTOPOBY

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c74f0

57

PaGora u momrHOCTH
AIEKTPUUYECKOTO
ToKa. 3akoH J[xoyns-
Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axkoH OMma ais
IIOJIHOM (3aMKHYTOM)
ANEKTPUYECKOM LIeTIH.
Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
pabora «M3mepenue
OJIC ncrouHrka ToKa
¥ €0 BHYTPEHHETO
COIIPOTHUBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTpOHHAas
IPOBOAMMOCTh
TBEPABIX METAJLIOB.
3aBUCUMOCTh
COTIPOTHUBIICHUS
METaJJIOB OT
TEMIIepaTyphl.
CBepxnpoBOANMOCTb

60

DIIEKTPUUECKHUI TOK
B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB

61

[TomynpoBOIHHUKH, HX
coOCTBEHHas U
pUMecHas
IPOBOJAMMOCT.

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



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

CaoiicTBa p—N-
nepexoa.
[TonynpoBOTHUKOBBIE
IPUOOPHI

62

63

64

DIIEKTPUUECKUHN TOK
B PacTBOpax u
pacruiaBax
AJIEKTPOJIUTOB.
DNEKTPOIUTHUECKAS
JICCOIIHAITHSI.
DIIEeKTPOIHN3

DJIEKTPUUECKUI TOK
B razax.
CaMOoCTOSITETbHBIN U
HECaMOCTOSITENbHBIH
pazpsa. MonHus.
ILmazma

DNEeKTpUUYECKHE
npubopsl U
YCTPOMCTBA U UX
MPaKTUYECKOe
IPUMCHCHHE.
IIpaBuna TexHUKHU
0e30MmacHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOc86fc

65

66

O6o06maromuit ypox
«DNEKTPOIUHAMUKA)»
KonTponsHas pabora
10 TeEME
«INEeKTPOCTATHKA.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

ITocTostHABIN
AJIEKTPUICCKUN TOK.
Toku B pa3muyHBIX
cpemax»

PesepBHBIi ypOK.

67 KontponsHas padora 1 bubmmorexa [IOK
10 TEME https://m.edsoo.ru/ff0c8c56
"OnexkTpoguHamMuka"
PesepBHEBII YPOK.

68 O6og aro leﬁ OK 1 Bubmiorexa LOK

HHAIOTHIH YP https://m.edsoo.ru/ff0c8f6¢c
o temaM 10 xiacca
OBILIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



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

11 KJIACC

KoJsaun4yecTBo 4acoB JIeKTPOHHBbIE JdonmosiHuTEIbHAS
Ne Hara undgposbie uHdopmanus
Tema ypoka Konrpoabnsie Ilpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[TocrosiHHBIE
MarHuThl U UX
B3aUMO/ICICTBHUE.
MarunuTHOe noje 1 bubmmorexa [JOK
" https://m.edsoo0.ru/ff0c9778
Bekrop MarHuTHOM
MHAYKIUU. JInHnn
MarHUTHON UHIIYKIIUU
MarnauTHoe nosie
MIPOBOJIHUKA C TOKOM.
Omsir Aperena 1 bu6mmoreka [JOK
P N https://m.edsoo.ru/ff0c98fe
Bzaumoneiictere
MPOBOJIHUKOB C TOKOM
JlaGopaTtopHnast pabota Ucnons3zoBanue
«M3yuyenue 1 1 bubnmnoreka [JOK o0opynoBaHUs
MarHuTHOTO TOJIA https://m.edsoo.ru/ff0c98fe =~ Ilentpa «Touka
KAaTYIIKHA C TOKOM» Pocra»
JlerictBue Hcnons3oBaHue
MarHMTHOT'O TIOJIS Ha o0opynoBaHus
IIPOBOJIHUK C TOKOM. entpa «Touka
bu6mmorexa [IOK
Cuna Amnepa. 1 1 Pocta»

JlaGopaTtopHnast pabota
«HccnenoBanue
JEUCTBUSA

https://m.edsoo.ru/ff0c9acO



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

IIOCTOAHHOI'O MarHurta
Ha paMKy C TOKOM»

[erictBue
MarHMTHOTI'O MOJIS Ha
JBIKYIIYIOCS
3apsKEHHYIO
yactuiyy. Cuna
Jlopenma. Pa6ota
cuiibl JIopeHiia

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

DNeKTpoOMarHuTHas
uHayknus. [lotok
BEKTOpa MarHUTHOMN
unaykuuu. J/1C
WHIYKIUU. 3aKOH
3IEKTPOMArHUTHOM
nHaykuu Papanes
JlaGoparopHas paboTa
«HccnenoBanue
SIBIICHUS
3JIEKTPOMAarHUTHOM
WHITYKITAW
NHIyKTUBHOCTS.
SIBenune
camounaykuu. 3/C
CaMOUHIYKIUU.
DHeprusi MarHuTHOTO
TTOJISI KQTYIIIKH C
TOKOM.
DIIeKTPOMarHuTHOE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

bubnmoreka [JOK
https://m.edsoo.ru/ff0ca600

Hcnons3oBaHue
o0opynoBaHus
Ientpa «Touka
Pocrta»



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

I10JIC

10

11

12

Texnuueckue
YCTPOMCTBA U UX
MIpUMEHEHHUE:
MOCTOSIHHBIE
MarHHTHI,
3JIEKTPOMArHUTHI,
AIEKTPOABUTATENb,
YCKOPUTEIH
3JIeMEHTapHBIX
YaCTHII,
WHAYKIIHOHHAS TIeYb
Ob6o0maromuit ypok
«MarsuTHoe more.
DneKTpOMarHuTHas
WUHTYKITAS
KonTponbnas pabota
o teme «MarHuTHoe
noJie.
DneKTpOMarHuTHas
WHTYKITAS
CBoOoiHBIE
MEXaHUYECKUE
KoJie0aHusl.
I'apmonnueckue
KoJIeOaHmsl.
YpaBHeHue
TapMOHHYECKHUX
KOoJIeOaHmi.

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

bubnmoreka [JOK
https://m.edsoo.ru/ffOcaf06



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

[IpeBpamenue
JHEPruu

13

JlaboparopHas pabota
«HccnenoBanne
3aBHCUMOCTH
Hepro/ia MajbIX
KoJIeOaHUH Tpy3a Ha
HUTH OT JJTUHBI HUTH
U MaccChl Tpy3a»

Hcnonb3oBanue
obopynoBaHus
Lentpa «Touka
Pocray»

14

Konebarenbubrit
KOHTYp. CBOOOTHBIE
3JIEKTPOMArHUTHBIC
KoJIEOaHHS B
HJI€aJIbHOM
KoJIe0aTEIbHOM
KOHTYpe. AHaJIOTus
MEXTY
MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona.
3aKOH COXpaHEeHHUs
SHEPTHU B UACAITBHOM
Kos1e0aTeIbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o
3aTyXaroluX
KOJIe0aHUsX.
BriHyX1€HHBIE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86



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

17

MEXaHUYECKHUE
Kkosiebanus. Pe3onaHc.
Boinyx1eHHbBIC
3JICKTPOMArHUTHBIC
KoJIeOaHUs

IIepeMeHHBIH TOK.
CunyconganbHbIN
MIEPEMEHHBIN TOK.
MomHocTs
MIEPEMEHHOTO TOKA.
AMIUTUTYAHOE U
JICUCTBYIOILIEE
3HAYCHUE CUJIbI TOKA
U HaIPSKEHUS

bubmuorexa [JOK

https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[IpousBoactso,
nepegava u
noTpebaeHue
ANEKTPUYECKON
SHEPTUU

19

20

VYcerpolictBo 1
MPAKTUYECKOE
MIPUMEHEHNE
3IIEKTPUYECKOTO
3BOHKA, TEHEpaTopa
MIEPEMEHHOT0 TOKA,
JIMHUN
ANEKTpoIepeIay

DKOJIOTUUYECKUE

bu6mmorexa [ITOK

https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

PHUCKH TpU
MIPOU3BOCTBE
3JIEKTPOIHEPTUH.
Kynbrypa
HCITOJIb30BaHUS
AIEKTPOSHEPIUU B
MMOBCEAHEBHOM XKU3HU

Mexanuueckue
BOJIHBI, YCIIOBUS
pacripocTpaHeHUsI.
[Tepuoa. CxopocTtb
pacrpocTpaHeHus u
JUTMHA BOJIHBI.
[Tonepeunsie n
MIPOJIOTILHBIEC BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTH
3ByKa. | pomKkocTh
3ByKa. Beicora ToOHa.
TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DNIEKTpOMarHuTHHIE
BOJHBI, IX CBOMCTBA U
ckopocts. [IIkana
ANEKTPOMATrHUTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHmmbL
paIuoOCBsI3U U
TEICBUJICHHUS.
PazButue cpeacrs
cBs3u. Pagnosiokamnus



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

25

KontponsHas pabora
«Konebauus u
BOJIHBD»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssmonunenHoe
pacnpocTpaHeHue
CBETa B OJHOPOAHOU
cpene. ToueuHblii
UCTOYHUK cBeTa. JIyu
cBeTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd350

27

OtpaxkeHue cBera.
3aKOHBI OTPaKEHUs
csera. [loctpoenue
HU300paKCHHH B
IUIOCKOM 3€pKalie

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd4e0

28

29

30

[Ipenomiienue ceera.
ITommHOE BHYTpEHHEE
OTpa)kKeHHUE.
IIpenenbHbIN yrou
MIOJIHOTO BHYTPEHHETO
OTpaXKCHHUS

JlaGopaTtopHnas pabota
«3mepenue
MOKa3aTens
PEeTOMIICHUS
CTEKJIa»

JInn3sl. [TocTpoenne
M300paKeHM B
muH3e. Popmyna
TOHKOM JINH3BL.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd7f6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd67a

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

VYBenuueHue JIUH3bI

31

JlaGopaTtopHnas pabota
«HccnenoBanne
CBOWCTB
MU300paXKEHU B
JTUH32X»

32

Hucnepcus ceera.
CIoXHBIN cOCTaB
Oenoro cBera. L[Ber.
JlaGopaTtopHnast pabora
«Habnronenue
JUCTIEPCUU CBETa»

33

WnTepdepenmms
cera. Judpaxuus
CBETa.
JudpaxnuonHas
pemeTka

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

34

35

[Tonepeunocts
CBETOBBIX BOJIH.
ITonmapuzanus ceera

OnTuueckue
npuOOpkI U
YCTpOMCTBA U
YCJIOBHS UX
0e301acHOro
MIPUMCHCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

36

I'pannnb
MPUMEHUMOCTH
KJIaCCUUECKOI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

MEXaHUKH.
[Toctynatet
CHEIHAIbHON TeopHun
OTHOCUTEJIbHOCTH

37

OTHOCHUTENBLHOCTD
OJIHOBPEMEHHOCTH.
3aMe/JIeHUe BpeMEHU
Y COKpAIICHUE IJTHHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus U UMIYJbC
PETATUBUCTCKOM
yacTunbl. CBs3b
MAaccChl C DHEpPruen u
MMITYJIbCOM. DHEPrus
MOKOSI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfc68

39

KontponsHas pabora
«Ontuka. OCHOBBI
CHeIHUAaTbHON TEOPUH
OTHOCHUTEIIBHOCTH)

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOcf6f0

40

®otonbl. Dopmyna
[Inanka. DHeprus u
UMITYJbC GOTOHA

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOcfel6

41

OTtkpsiTHE U
UCCJIeIOBAHKE
doTtordpdekra.
Onpiter A T'.
CroneroBa

bubmuorexa [JOK
https://m.edsoo.ru/ffOcffc4

42

3aKoHBI
doTtorpdekra.
YpaBHeHue

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d015e



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

OWHIITEWHA 15
doTtodrddekra.
«KpacHas rpanuna»
doTtorpdexra

43

[laBiieHue cera.
Omsitel 11. H.
JleOeneBa.
Xumudgeckoe
JIICUCTBHUE CBETA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6

44

45

46

47

48

TexHuueckue
YCTpOMCTBA U
MPAKTHYECKOe
MIPUMEHEHHUE:
($OTO3JIEMEHT,
dboTomaTUHK,
coJIHEeUHas OaTapes,
CBETOJINO]T

Pemienune 3amad no
TeMe «DIEMEHTHI
KBAHTOBOM OITHKM

Mogens aToma
Tomcona. OIBITEI
Pesepdopna o
PaCCEsTHUIO 0-4aCTHII.
[TnanerapHas Mojenb
aToma

ITocrynarser bopa

H3nyyenue n

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d091a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubmuorexa [JOK



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

49

50

norJomneHne (OTOHOB
IIpU [epexo/ie aToMa
C OJTHOTO YPOBHS
SHEPTYHU Ha IPYTOM.
Buapl ciektpoB

BomnnoBrie cBoOlicTBa
yacTull. BoJHbI 16
Bporins.
KopnyckynspHo-
BOJIHOBOU JTyaJlu3M.
CIoHTaHHOE H
BBIHYKJICHHOE
U3IIy4CHHE

OTtkpbITHE
PaZOaKTUBHOCTH.
OmneiTel Pezepdopaa
10 OIPEIEICHUIO
cocraBa
paZnOaKTHBHOTO
U3ITy4YeHUs

https://m.edsoo.ru/ff0d0afa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-,
Oera-, raMMa-
u3ny4yeHus. Bousaue
pPaInoOaKTUBHOCTH Ha
’KUBBIE€ OpPTraHU3MBI

52

OTkpBITHE TPOTOHA U
HelTpoHa. M30TombI.
Anbda-pacna.
ONEKTPOHHBIN U

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162



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

MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3JIyYCHHE

53

54

55

DHeprusi CBA3U
HYKJIOHOB B sIJIp€.
SInepHble peakuuu.
SnepHblit peakTop.
[TpoGnemsrl,
NEePCIEKTUBBI,
3KOJIOTUYECKHE
ACIIEKTHI S IEPHOU
SHEPreTUKU

DIeMeHTapHbIe
yacTulbl. OTKpbITHE
o3UTpoHa. MeTobl
HaOJIFOEHUS 1
perucTpamuu
AIIEMEHTaPHBIX
yactull. Kpyrislii
CTOJI
«DyHaaMeHTaIbHbIE
B3aUMO/ICUCTBUS.
EannctBo
(bU3UYECKON KapTHUHBI
MHUPa

Bup 3Bé3nHOro neba.
Co3sBe3nus, sspKue

3BE3/1bI, IUTAHETHI, HX
BUANMOC IBHUKCHUC.

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



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

Conneunas cucremMa

56

57

58

Counune. ConHeunas
aKTHBHOCTD.
Hcrounuk sHeprun
Connna u 3BE37

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTHUKHU.
3BE3/1bI TTIABHOM
M0CJIEI0BATEIbHOCTH.
Bnytpennee
CTpOEHUE 3BE3I.
CoBpeMeHHbIE
MIPEJICTaBICHHUS O
MPOUCXOXKICHUU U
spotounu CoJHIA U
3BE31

Mineynsiii [Tyte —
Hama ['amakTuka.
[Tonoxenue n
npmkenue CoaHIa B
TamakTuke.
lNanaktuku. Y€pHsle
JIBIPBI B siApax
raJIakKTHK

59

Bcenennas.
Pazberanme ramakTuk.
Teopust bosbiioro
B3pbIBA. PenmmkToBOE
W3JIy9YCHHE.




Meraranaktuka

60

61

62

Hepemennsie
poOIIeMbI
aCTPOHOMHUU

KoHnTtposbHas padota
«ONEeMEHTBI
aCTPOHOMUU U
acCTpOPHU3HKIY

Oo6o06uaromuit ypox.
Ponb ¢pusuku u
ACTPOHOMHUU B
SKOHOMMYECKOM,
TEXHOJIOTHYCCKOM,
COLUAIIBHON U
THYECKOHU cepax
JESITSIIBHOCTH
YyelnoBeKa

63

O6o0maromuii ypox.
Ponb u MecTo pusuku
Y aCTPOHOMUU B
COBPEMEHHOM
Hay4HOU KapTHUHE
Mupa
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O6o0maromuii ypox.
Pons dpusmaeckoit
TEOPHH B
dbopmupoBaHUU
IpeJCTaBICHUN O
du3nueckoil kapTrHe




MHpa
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O06o0maromuii ypox.
Mecto puznaeckoi
KapTUHBI MUpa B
oOuiem psagy
COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MpeJCTaBICHUN O
npupojae
PesepBHBIi ypOK.
MarunutHoe none.
DJIeKTpOMarHuTHas
WHIYKIUS
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PesepBHBIi ypOK.
Ontuka. OCHOBBI
CHEIMalbHOM Teopuu
OTHOCUTEIILHOCTH

68

PesepHnbslii ypok.
KBanrtoBas dusuka.
DNeMEeHThI
aCTPOHOMMHU U
acTpou3uKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



