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HOACHUTEJBHASA 3AIITMCKA

[Tporpamma no ¢usuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOILEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKEHHI U TpeOOBaHUN K pe3yJibTaTam
OCBOCHHSI OCHOBHOM 00pa3zoBaTenbHON MNporpammbl, npenacrabieHHbix B GI'OC
COO, a Takxe ¢ yu€roM (enepanbHOl padbouyell MporpaMmbl BOCIHUTAHHS H
KOHIICTIIINK TIPENoIaBaHusl yuyeOHoro mpenmera «Du3uka» B 00pa3oBaTEIIbHBIX
OpraHu3anuax Poccutickon Oenepanun, peanu3yrommx OCHOBHBIE
o0Opa3oBareabHbIE MPOTPAMMBI.

Copepxkanue mnporpamMMmbl 1Mo (U3MKE HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyvatromuxcs 10-11 xkmaccoB mipu
oOyueHuu ux ¢u3nKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIFHOCTHOTO
noaxonaa. [lporpamma no ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO k
IJITAHUPYEMBIM JINYHOCTHBIM, TPEIMETHbIM W METANPEAMETHBIM pe3yJibTaTaM
oOyYeHMS, a TaK)Ke YUYUTHIBAET HEOOXOIUMOCThH peaTH3alid MEXIPEIMETHBIX
CBs3e (M3HKM C EeCTECTBEHHO-HAYYHBIMH Yy4eOHBIMHU TpeaMmeTamu. B Hel
OTIPE/EISAIOTCS OCHOBHBIE LIENM M3yueHUs (PU3MKU Ha YPOBHE CPEHEro oOLIero
oOpa3oBaHusl, TUIAHUPYEMBIE PE3yIbTaThl OCBOCHMS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTarpeAMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma mo Gpu3nKe BKIIOYAET:

e INITAHUPYEMbIE PE3YJIbTAThl OCBOEHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YyIbTAThI 10 roJaM 00yUeHUS;

e cOZIepKaHue yueOHoro npeamera « Ou3nKay 1o rojaam o0ydeHusl.

®du3rka Kak Hayka O Haubojee OONIMX 3aKOHAX MPHUPOJbI, BHICTyMHas B
KauecTBe y4eOHOIo mpejameTa B IIKOJIe, BHOCUT CYIIECTBEHHBINM BKJIaJ B CUCTEMY
3HaHUU 00 okpysxarommeM mupe. LIIKoapHBINA Kype GU3UKH — CUCTEMOOOPa3yIOIHIA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIBKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB W SIBICHWM, HW3YYaeMbIX XHMHEH, OWOIOTHEH,
¢bu3nueckoir reorpadmert U acTpoHommeil. Mcmonb3oBaHME W aKTHBHOE
npuMeHEeHne  (PU3MYecCKUX 3HAHUW  ONpeNesieT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOTH B cdepe SHEPreTUKd, TPaHCIOPTa, OCBOCHHS
KOCMOCA, TOJYyYE€HUsS HOBBIX MaTEpPUANIOB C 3aJaHHBIMU CBOWCTBAMHU W JAPYTHX.
W3ydyenne ¢GU3MKH BHOCUT OCHOBHOM BKJaa B (OPMUPOBAHHE €CTECTBEHHO-
HAay4YHOW KAapTUHBI MHUpa O0O0yd4aromuxcsi, B (HOPMUPOBAHHE YMEHHUN MPUMEHSTH
Hay4HBIA METO]I TO3HAHUS NP BHITIOJHEHUN UMHU YUYEOHBIX UCCIICIOBAHUMA.

B ocHoBy Kkypca Qusukm s ypoBHS cpemaHero oOmiero o0pa3oBaHUS
MOJIOKEH psAA  HACH, KOTOpbIE MOYKHO pacCMaTpuBaTh KaK MPHUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypcC SIBISETCS JOTUYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX Pa3lesoB (PU3HMKH, BKIIOYAET KaK
BOIPOCHI KJIACCHUECKOH, TaK U COBPEMEHHOMN (PU3HKH.

Hoes cenepanusayuu. B cOOTBETCTBUM € HEW MaTepual Kypca (QU3HMKH
o0beIMHEH BOKpYr (u3nueckux Teopui. Benymwum B Kypce sBisercs
(bopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€puH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanosaraeT HMCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (hU3MYEeCKOW HAyKH, OCMBICICHHE CBSI3U DPa3BUTHS
¢u3ukM Cc pa3BUTHEM OOIIECTBAa, a TakXe C  MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMHU U 3KOJIOTUYECKUMHU MTPOOIEMAMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc (usukm  mpemamonaraet
3HAKOMCTBO C INMPOKUM KPYIOM TEXHHUYECKHX M TE€XHOJOTHYECKHX MPUIIOKECHHM
M3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs IMOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIEp)KaHus, TMOCBAUIEHHBIX HKOJIOTMYECKUM MpodjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH U TEXHOJOTHH, a TakKe OOCYXICHUS
po06JieM palmoHATFHOTO TPUPOIOTIONH30BAHUS U IKOJIOTHIECKON 0€30MaCHOCTH.

CTep>XHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPETHETO OOIIEero
oOpa3oBaHMsl SABISAIOTCA (Qu3ndeckue Teopu (GOpMUPOBAHHUE NPEACTABICHUN O
CTPYKTyp€ HOCTPOEHUsI (PU3NUECKON TEOPUH, POIU (PyHIAMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX NPEACTABICHUSIX O HOPUPOAE, TIpPaHUIAX
MPUMEHUMOCTH TEOpUM, JUIsl ONHMCAHUS E€CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CucTeMHO-AESTENbHOCTHBIN MOAX0A B Kypce (U3MKH pealu3yercs Mpex]ie
BCEro 3a CYET OpraHU3alUd SKCIEPUMEHTAIBHOM AESITEIbHOCTU O0YyYaroUIUXCH.
Jlns  GazoBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHWE  CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIIEPUMEHTOB U JabOpaTopHBIX padorT,
KOTOpBIE B IporpaMMe Mo (pusuke oObEAMHEHBI B OOIIMHA CHUCOK YYEHHUUECKHX
IPAKTUUECKUX paboT. BrieneHne B ykazaHHOM IE€pedHE J1aOOpaTOpHBIX padorT,
IIPOBOJMMBIX JUISI KOHTPOJII M  OLEHKHM, OCYIIECTBISETCA Yy4YaCTHUKaMU
00pa30BaTEeNpHOrO TMpoOIecca HCXOAS M3 OCOOCHHOCTEH TIUIAaHUPOBAaHUS U
ocHamieHUs: kabunera ¢usukn. Ilpm »>TOoM oOecmeuynBaeTcsi OBIaCHUE
OOy4arolMMHUCS YMEHUSMU MPOBOJUTH KOCBEHHBIE H3MEPEHMsSI, HCCIIEIOBAaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB 10 IPOBEPKE
MPEI0KEHHBIX TUIIOTES.

bonblioe BHUMaHUE YAENAETCS PEIICHUIO PACUETHBIX M KAaYECTBEHHBIX
3anay. [Ipy 3TOM U1l pacyE€THBIX 3a7a4 IIPUOPUTETOM SIBISIOTCSA 3a/1a4d C SIBHO
3aJJaHHOW (PU3HUECKON MOJIENbIO, TO3BOISIFOIINE TPUMEHSTh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HbBIX pa3aeinioB. J[s KaueCTBEHHBIX 3a7a4 MPUOPHUTETOM SIBIIIOTCS 3aJaHUs Ha
OOBsICHEHHE TPOTEKaHUsA (U3MUSCKUX SIBICHUW M TPOIECCOB B OKPYKAOIIEH
KW3HU, TpeOyromme BbIOOpa (U3MUECKONH MOAETH ISl CUTYallMd TPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu DPIOC COO k MarepuambHO-
TEXHHYECKOMY oOOecreYeHn0 ydeOHOro mporecca 0a30BbI YpPOBEHb Kypca
(U3UKA Ha YPOBHE CPEIHETO OOIETo 00pa30BaHMs JOJIKEH U3YIaThCs B YCIOBUSIX
peIMeTHOr0 KaOuHeTa (DM3WKK WM B YCIOBUSX WHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB E€CTECTBCHHO-HAYYHOIO MHKJIA. B kaOuHeTe (U3UKH JODKHO OBITh
HEO0O0X0IMMOe J1abopaTopHOE OOOpYJOBAHUE JUIsl BBIMIOJHEHHUS YKa3aHHBIX B
nporpaMMme Mo (pU3MKe YIYCHHUCCKHX MPAKTHUYCCKHX PadOT M JEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpaliioHHOE  000pyI0BaHWE (OPMUPYETCSI B COOTBETCTBUHM C
NPUHIIAIIOM MHUHUMAJIBHOH JOCTaTOYHOCTH M  OOCECICUYMBACT ITOCTAaHOBKY
MEPEYUCIICHHBIX B TMPOrpaMMe IO (U3NKE KIIOYCBBIX JEMOHCTpAIMA IS
UCCIICIOBAaHMS  W3YYaeMbIX  SIBICHHH W  TPOIECCOB, OMIUPHUSCKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, KX TEXHUYCCKUX IPUMEHCHUH.

JlabopaTopHoe 00OpymOBaHHWE ISl YYCHHUYECKUX MPAKTHUECKHX paboT
dbopMupyeTcss B BUAC TEMATHYECKUX KOMIUIEKTOB M OOECIICUYMBACTCS B Pacuére
OTHOTO KOMIUJICKTa Ha JABYX OOyd4arommxcs. TeMaTHdecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYMOBAHMS JOJDKHBI OBITHh TOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUN AHAJOTOBBIX M ITU(PPOBBIX IMPHOOPOB, a TaKkKe KOMITBIOTEPHBIX
W3MEPUTEIIbHBIX CUCTEM B BHJIE IIU(PPOBBIX TA00OPATOPHIA.

OCHOBHBIMU LIETISAMU U3YUICHUS (PU3UKH B 0011IeM 00pa30BaHUU SIBIISTFOTCS:

e bopMupoBaHUEe WHTEpEca W CTPEeMJICHHS OOydJalomuxcs K HaydYHOMY
U3YYCHHUIO TIPUPOJIbI, PA3BUTHE WX HWHTCIUICKTYaJbHBIX M TBOPYECKHX
COCOOHOCTEN;

e Pa3BHUTHE TPEJACTABICHUN O HAYYHOM METOJ]ie TO3HaHHS U (OPMHUPOBAHHE
UCCIICJIOBATEIILCKOTO OTHOIICHUS K OKPY)KAFOIIUM SIBIICHUSM;

o hopMHpoOBaHNE HAyIHOTO MHPOBO33PCHUSI KaK pe3ysibTaTa U3y4eHHUs OCHOB
CTpOCHHS MaTepuH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e bopMHpOBaHHE yMEHUH OOBSICHATH SBJICHUS C  HUCIOJIH30BAaHUEM
(U3HYECKUX 3HAHUW U HAYYHBIX JIOKA3aTEIbCTB;

e bopMHpOBaHUE TPEACTABICHUNA O pONH (PU3UKH JUISI Pa3BUTHS JPYTUX
€CTECTBCHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHHE ATUX Iele 00ecreunBaeTCsl pelieHHEeM CISAYIONINX 3a/1ad B

Ipolecce N3y4eHust Kypca (PU3UKH Ha YPOBHE CPEIHETO 0011Iero 00pa3oBaHuUs:



e IPUOOpPETEHNE CUCTEMBI 3HAHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHsX, BKJIOYAsS MEXaHUKY, MOJCKYIApHYIO (PU3MKy,
ANEKTPOIMHAMHUKY, KBAHTOBYIO (DM3HKY U DJIEMEHTHI aCTPODU3UKH;

e popMUpOBaHUE YMEHUW TPUMEHITH TEOPETUUECKHWE  3HAHUS A
00OBbsCHEHMS] (PU3UYECKHX SIBICHUW B TPUPOJIE W A MPUHATUA
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HM;

e OCBOGHHE CIIOCOOOB peIIeHUs pPa3Iu4HbIX 3ajad C SBHO 3a/JlaHHOU
bu3nueckoil MOAENbIo, 3aJad, MOJPa3yMEBAIOIIMX CaAMOCTOATEIbHOE
co3aHue PU3NYECKO MOJIENH, aJIeKBAaTHOW YCIOBHSAM 3a]1auH;

e IOHUMaHUE (PUBNYECKUX OCHOB W MPHUHIMUIIOB JEHUCTBUS TEXHUYECKHUX
YCTPOMUCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIMUSHUSA HA OKPYKAIOIIYIO
cpenys;

¢ OBJIAJICHUE METOJIAMH CAMOCTOSITENILHOTO IUIAHUPOBAHUS W TPOBEACHUSA
(bu3MYeCKUX SKCIEPUMEHTOB, aHajlu3a W WHTEpHpeTaluu HUH(opMaIuu,
ONpeeIeHUs JOCTOBEPHOCTHU MOJYYEHHOTO pe3ysibTaTa;

¢ CO3/IaHHUE YCJIIOBHM Il Pa3BUTHUS YMEHHUU MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wusyuyenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE CPEAHETO OOIIETro
oOpazoBanus orBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemeiii B mporpamMMe 1o (U3UKE TEPEUYCHb JA0OPATOPHBIX M
MPAKTUYECKUX PabOT SIBISETCS PEKOMEHJOBAHHBIM, YYHUTEIbh JEJNaeT BBHIOOP
MpOBECHUsST J1a0OpPaTOPHBIX pabOT M OMNBITOB C YYETOM HWHIUBUIYATbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.



COIAEPKAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®dusrka — Hayka o npupozae. Hayunble MeToAbl MO3HAHUS OKPYKAOIIETO
mupa. Ponp 3KkcnepumeHTa W TEOpUM B MOPOLECCEe TMO3HAHUS MPHUPOJBL.
DOKCIEepUMEHT B (PU3HUKE.

MonenupoBanue (U3MUECKUX SBJIEHUNA M TpoueccoB. HaydHble rumoresbl.
®dusuyeckre 3aKOHbl U TEOPHUH. ['paHUIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBHUS.

Ponp u mecro ¢u3zuku B (GOpMUPOBAHUM COBPEMEHHOM HAyYHOW KapTHHBI
MUpa, B MPAKTUYECKOU 1€ATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple U UUDPPOBBIE H3MEPUTENbHBIE MPHOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe 1BHKEeHHE. OTHOCUTENBHOCTh MEXAHWYECKOTO JIBHOKCHMS.
Cucrema orcuéra. Tpaekropusi.

[lepemerienne, CKOpPOCTh (CpeIHSs] CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUalbHOM TOYKH, UX HPOEKIMU HAa OCH CHUCTEMBI KOOPIWHAT.
CiioxeHne nepeMeneHnui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpEHHOE MpSIMOJUHEHHOE ABMWXeHHE. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUSA, IyTH U MEpEeMEIICHUs
MaTepUalIbHOU TOUYKH OT BPEMEHHU.

CBobOoHOE najieHue. Y CKOpeHrue cBOOOIHOTO NaICHHUS.

KpuBonuneitnoe  aBwkeHue. JIBWKEHHE MaTepualibHOW TOYKH 11O
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEWHAS
ckopocTb. [lepron u wactota obpamenus. LleHTpocTpeMuTenbHOE YCKOPEHNE.

TexHUuecKue yCTpPOWCTBA M IPAKTHYECKOE NPUMEHEHHUE: CIHUIOMETD,
JIBWKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE IEPEIAYUH.

Jlemoncmpayuu

Mopnenb cucteMbl 0TCUETA, MILTIOCTPALUs KHHEMATHYECKUX XapaKTEPUCTUK
JBIKCHMUSL.

[Ipeobpa3oBaHre IBUKEHHUH C UCIIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3IyX€ U B pPa3peKEHHOM MIPOCTPAHCTBE.

HabGnronenue nBM>XeHHs Tenna, OpOIIEHHOTO MOJl YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHusi CBOOOHOTO MaICHUS.

Hanpagnenue ckopocTy npy ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IABHXKEHHUS C LIEJIBbIO ONPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBaHre COOTHOLICHUS MEXAY IyTAMHU, MNPOWJACHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIE PABHBIE MPOMEKYTKM BpPEMEHH IPH PABHOYCKOPEHHOM
JIBW>KEHUU C HAYAJIbHOU CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne IBUKEHUS apUKa B BA3KOW HKUJKOCTH.

W3y4yenune nBmKeHns Tela, OpOIIeHHOTO TOPH30HTAIBHO.

Tema 2. /[lunamuka

[Ipunnun  otHocurenbHOCcTH  ['ammmnies.  Ilepseii  3akoH  Herorona.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuina. [Ipunnun cynepno3unuu cui. Bropoi 3akoH Herorona
IUIsl MaTepUaIbHOU TOUKU. Tpernii 3akoH HproTOHA 1J1s1 MaTeprUaAIbHBIX TOYEK.

3akoH BcemupHOro TtsaroreHusa. Cuna Tsokectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenust (mokosi, CKoiabxeHust, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus CKOJBKEHUS U criia TpeHus nokos. Koadduiment tperwms.
Cuita conmpoTUBIIEHUS MPU IBUXKEHUU TEJA B )KUIKOCTH WITU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpamieHud. [liedo cunbl. YcinoBus
paBHOBECUSA TBEPAOIO TEA.

TexHH4ecKkre YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHECHHUE: MOIINUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHepunu.

CpaBHeHUE Macc B3aMMOICHCTBYIOIINX TEI.

Bropoii 3axkoH HerotoHna.

N3mepenue cu.

CrnoxeHue cuil.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT JiehOpMallvU.

Hesecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U AJCHUM.

CpaBHeHUE CUJI TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

Y coBust paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yuyenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBukeHUs OpycKa MO HAKJIIOHHOM IITIOCKOCTH.



HccenenoBanye 3aBUCUMOCTH CUJI YIPYIOCTH, BO3HUKAIOLIUX B IPYKUHE U
pEe3nHOBOM 00pa3slie, OT UX AepopMaruu.

HccenenoBanve yciloBUM paBHOBECUS TBEPIOIO TeEJla, HMMEIOLIEN0 OCh
BpAILCHHUS.

Tema 3. 3aKkonbl cOXpaHeHUs 6 MeXaHUuKe

Nmnynec MarepuaibHOM TOYKM (Tena), CUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbec cwibl M1 M3MEHEHHE HMITYJbCa TeNd. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeakTuBHOE 1BUXKEHUE.

Pa6ota cuibl. MOLTHOCTD CUIIBI.

Kunernueckass sHeprus MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHUH
KUHETUYECKOUN SHEPTUMU.

[loreHunanbHas JHEPrusl. [loreHunanbHas DHEPIus yIpyro
nepopMuUpOBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprust Tena  BOJIM3M
ITOBEPXHOCTHU 3€MJIH.

[loreHumanpHple W HEMOTEHIMaNbHble  cuibl.  CBsA3b  paboOTHI
HENOTECHIMAIBHBIX CHJI C WU3MEHEHHEM MEXAHWYECKOW DJHEPIUU CUCTEMBbI TeEIl.
3aKOH COXPAHEHMSI MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4yeckre yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE OBIDKEHHE.

[lepexon moTeHIMAIBLHON SHEPTHH B KHHETHYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3yyenue abCOMOTHO HEYNIPYTOro yAapa ¢ MOMOILIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI ¢ U3MEHEHUEM MEXaHHMYECKOW SHEPruu
TeJIa Ha IPUMEPE PACTKEHUS PE3UHOBOIO KIyTaA.

Pasznen 3. Mosieky/sipaasi pu3uka U TEPMOJAMHAMHMKA

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUM M UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe naBmwxenue. [Auddysus. Xapaktep ABMKEHUS U
B3aMMOJECHCTBUSA YACTHUI[ BemecTBa. MOJEnu CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPIBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3zMepsl MosiekyJl. KonudectBo BeniectBa. [loctosiHaass ABorasipo.

TermnoBoe paBHOBecue. Temnepatypa u e€ usmepenue. Illkana temneparyp
Llenbcus.



Mopens  upeanbHOro rasa. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpHHM HJeaIbHOro rasa. AOCOJIOTHas TeMmmepaTrypa Kak Mmepa
CpeAHEl KHWHETHUYECKOM SHEPruM TEIJIOBOrO ABMKEHMs vactwl] rasa. lllkana
temneparyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHUEe MenaeneeBa—KianeiipoHa.
3akoH JlansToHa. M30mpoueccsl B HICabHOM Ta3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BellecTBa. ['paduyeckoe MpeACTaBICHUE HW30IMPOILIECCOB: H30TEPMa, H30X0pa,
n3zo0bapa.

TexHuyeckre yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomerTp.

Jlemoncmpayuu

OmnbITEL, JOKA3bIBAIOIINE AMCKPETHOE CTPOEHHE BeIIeCTBa, QoTorpaduu
MOJIEKYJI OPraHUYECKHUX COECIMHEHUM.

OmnbITel IO AU PY3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO ABUKCHUSI.

Mogens onbita [TepHa.

OnbITHI, JTIOKa3bIBAOIIIHE CyIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Moaens, HuIIoCTpupyonias Npupoay JaBJICHHS ra3a Ha CTEHKU COCYyIa.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS HJACAIBHOTO rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHvie padbonvl

OrnpeneneHue Macchbl BO3/lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE MU3MEPEHUI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TAPAMETPAMU COCTOSIHUSA Pa3pEKEHHOTO
rasa.

Tema 2. Ocno6bl mepmoouHamMuKu

TepmoanHaMuueckasi cucteMa. BHYTpeHHSIE 3HEPrus TEPMOJAMHAMUYECKOM
CUCTEMBI U cIOCOObI €€ n3MeHeHus1. KonmdyecTBo TemioThl U paboTta. BHyTpeHHss
BHEpPrusi  OJHOATOMHOTO  HJEAIbHOrO  ra3a.  Buael  Temsonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIUS, U3JIy4eHHUE. Y IelIbHAsI TEIUIOEMKOCTh BEILIECTBA.
KonuvecTBo TEMIOTHI pH TEIJIoNepe1aye.

[TonssitTue 06 ammabaTHOM Tmpouecce. IlepBBIii 3aKOH TEPMOIWHAMUKH.
[IpumeHeHre TepBOTro 3aKOHA TEPMOJAMHAMHUKUA K wu3omporeccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoit 3akon TepmonuHamuku. HeoOpaTUMOCTh MpOIECCOB B MPHUPOJIE.

TerutoBbie MamuHbl. [[pUHIKMIBI AEHCTBUS TEMJIOBBIX MAIIIMH.
[IpeoOpazoBanusi »HEpPruM B TEIUIOBBIX MamnHax. KoadduiueHt mone3Horo
nevcTBua TeroBod MammHbL. [ukn KapHo m ero kosdduimeHt moie3Horo
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETIOIHEPTETUKH.



TexHuyeckrue yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpPruM Tella MPU COBEPUICHUU PaOOTHI: BBUIET
MpoOKM W3 OYTBUIKK IO ACHCTBHEM CKAaTOTO BO3/Ayxa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPAIIHS).

N3meHeHne BHYTPEHHEN SHEepruu (TemMIepaTypbl) Telia IpH Terionepeaye.

OnpiT Mo anauabaTHOMY pACHIMPEHUI0 BO3AyXa (OMBIT C BO3YIIHBIM
OTHHBOM).

Mopenu napoBoit TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, 1a60pamopHvie pabomol

N3mepeHne ynenbHOM TEITOEMKOCTH.

Tema 3. Aecpezamnvie cocmoanus eeutecmea. Dazoevie nepexoont

[TapooOpazoBanue u koHaeHcanus. Mcrnapenue u kurenue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BJIXHOCTh Bo3Ayxa. HacklmeHHbIM mnap. YjaenpHas TerioTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIICPATyPhl KUIICHHSI OT TaBJICHHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaiuioB. JKuakue kpuctamwibl. CoBpeMeHHble MaTepuanbl. llnaBineHue u
KpUCTaJUTM3alus. Y IeJabHasl TerioTa miasienus. Cyonumanusi.

VYpaBHeHUE TEIOBOTO OajaHca.

TexHu4yeckre yCTpOCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJYUYCHUS] COBPEMEHHBIX MaTEpPUaJIOB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoOMCTBa HACHIICHHBIX TTAPOB.

Kunenuve npu noHM>KEHHOM J1aBJICHUU.

Crioco0ObI M3MepeHus BIaKHOCTH.

HaGntonenue HarpeBaHus U IJIaBICHUS KPUCTAIIMYECKOTO BEIIIECTBA.

JleMoHCcTpanusi KpUCTasioB.

Yuenuuecxuii sxcnepumenm, 1a60pamopHvie pabonivl

N3mepeHre OTHOCUTENIBHOM BIIAXKHOCTH BO3/yXa.

Pa3znen 4. JdiiekTpoanHAMHUKaA
Tema 1. Inekxmpocmamuka
ONeKTpu3aums Tell. OJNEKTpUYeCKuM 3apsn. JlBa BuIOa DIEKTPUYECKHX
3apAnoB. IIpOBOJHMKM, IUANEKTPUKHA U ITOJYIPOBOJHUKH. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO0 3apsia.
B3anmopneiictBue 3apsanoB. 3akoH Kynona. TodedHbIN dIEKTPUUECKUAN 3apsi.
OnekTpudeckoe none. Hanpssk€HHOCTH dmekTpudeckoro noss. Ipunnumn



CYHEPHO3ULIMM IIEKTPUUYECKUX IosieH. JIMHUKM HaNpsyKEHHOCTU JIEKTPUUYECKOrO
I10JIA1.

Pabora cunm  anexkrpocrarnueckoro mnosd.  [lorennuman.  PasHocTh
noTeHUHAIoB. [IpOBOJHHUKM U JIUIIEKTPUKUA B  JJIEKTPOCTATUYECKOM  IIOJIE.
JlvpnexkTpudeckas MpOHUIAEMOCTb.

OnexkrpoémkocTs. KonaeHcarop. DneKTpoEMKOCTh IIIOCKOTO KOHAECHCATOPA.
DHeprus 3apsyKEHHOTO KOHAEHCATOPAa.

TexHu4yeckrue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHME: JIIEKTPOCKOIL,
AIIEKTPOMETpP, DJJEKTPOCTATHUUECKAsl 3allUTa, 3a3€MJICHHE JIIEKTPONPUOOPOB,
KOHJIEHCATOp, KONMPOBAJIBHBIN amapar, CTpyHHbIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLIKI JEUCTBUS DIIEKTPOMETPA.

B3anmonencTBre HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TI0JIE 3APSIKEHHBIX TEJl.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM ITOJIE.

DIJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPUKY B DJIEKTPOCTATUYECKOM T10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIOCKOTO KOHJAEHCATOpa OT IUIOLAAH
IJJACTHH, PACCTOSTHUAS MEXKAY HUMU U JUAJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHASHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopHie padbonvl

M3mepeHnne 371eKTpOEMKOCTH KOHEHCATOpa.

Tema 2. Ilocmoannwiii 31ekmpuueckuii mox. Toxu 6 paznuunvlx cpeoax

ONEeKTPUYECKUA TOK. YCIOBHS CYyIIECTBOBAaHUS 3JIEKTPUYECKOIO TOKa.
Ncrounnkm Toka. Cuita Toka. [10CTOSHHBIN TOK.

Hanpsoxenue. 3akon OMa i1 ydacTKa LIETIH.

DJIEKTPUYECKOE COIPOTUBJIEHUE. Y IEIBHOE CONPOTHBIIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, MApAIIIENBHOE, CMEIIAHHOE COETMHEHUE IPOBOHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
ANEKTPUYECKOTO TOKA.

DNeKTpOABMKYLIAs CUJla U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKA.
3axoH Oma 1 TOoJTHOM (3aMKHYTOM) 3eKTpuueckoi uenu. Koporkoe 3aMbikaHue.

OJIEKTpOHHAasT  IPOBOAMMOCTb  TBEPABIX  METALUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUS METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyme. CBOMCTBA JJIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobOcTBeHHass U IIPUMECHAsI  MPOBOJAUMOCTD
noynmpoBoIHUKOB. CBoiicTBa p—n-niepexoza. [lomynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYecKuid TOK B  pAacTBOpax M paciuiaBaXx  3JIEKTPOJIMUTOB.
DIIEKTPOJIUTAYECKAS TUCCOLMALA. DIEKTPOIIU3.



OneKkTpuyeckuid TOK B raszax. CamMOCTOSATENBHBII M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckue yCTpOMCTBA U IPAKTUYECKOE IMPUMEHEHHE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, HCTOYHUKM TOKa, DJEKTPOHArpeBareibHbIE IMPUOOPHI,
ANEKTPOOCBETUTEbHBIE TPUOOPHI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA AUO/,
TEPMHCTOPHI U (HOTOPEZUCTOPHI, TOTYTIPOBOTHUKOBBINA JHO/I, TATbBAHHUKA.

Jlemoncmpayuu

M3mepenne cuiibl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS HWJIMHIPUYECKUX TPOBOJHUKOB OT JJIUHBI,
ILJIOIIA/IM TTOTIEPEYHOI0 CEUYECHMS U MaTepuaa.

CMenaHHOE COEIMHEHUE ITPOBOIHUKOB.

[Ipsmoe w3MepeHne DdIeKTpOABWKyLIEeH cuibl. KoOpoTkoe 3ambIKaHue
raJbBaHUYECKOIO AJIEMEHTA U OLICHKA BHYTPEHHEIO CONIPOTUBIICHHUS.

3aBUCHUMOCTB CONPOTUBIICHHS] METAJUIOB OT TEMITEPATYPBHI.

[IpoBOAUMOCTB IEKTPOIUTOB.

HckpoBoii pa3psx ¥ IPOBOAMMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOJAUMOCTB IHO/1A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3ydeHne CMENIaHHOTO COEAMHEHMS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYILEH CUIIbl MCTOYHMKA TOKA W €r0 BHYTPEHHEIO
CONIPOTHUBIICHUS.

Habmronenue snexktponusa.

MesknpeaMeTHbIe CBA3U

Nzydenne xypca gusuku 6a3oBoro ypoBHs B 10 kimacce OCymecTBISETCS C
Y4ETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€M C KypcaMH MAaTE€MAaTHKH,
OMOJIOTMH, XUMHUH, Feorpaduu ¥ TEXHOIOTHH.

Meorxcnpeomemnvle nonwsimusi, CBA3aHHBIE C U3YYEHHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAy4YHBIH (akT, rumore3a, (u3nueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, SKCIIEPUMEHT, MOJCIIUPOBAHKE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemieHre CUCTEMbl YpaBHEHUH, TMHEWHas QyHKUUs, 1apadoua,
runepbona, ux rpaduku U CBOWCTBA, TPUTOHOMETpPUYECKHE (YHKIUHU: CHUHYC,
KOCHHYC, TaHI€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U X IIPOCKIMH HA OCA KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABIKEHUE B KUBOW mpupoje, Auddys3usi, ocMoc,
TEII000MEH KMBBIX OPraHW3MOB (BHJIbI TEILIONEpPEaayud, TEIUIOBOE PABHOBECHUE),
JIIEKTPUYECKUE SIBJICHUS B )KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEIl, )KUJIKOCTEN U



ra3oB, JJICKTPHUUECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs JUCCOLMALIMS,
rajbBaHHKA.

['eocpagpus: BNaxHOCTh BO3AyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABMXKEHUN C HCIOJIB30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUS B TEXHHMKE, MOJUIMIIHUKH, HCIIOJIB30BAHUE 3aKOHA COXPAHCHMS
UMITyJIbCca B TEXHHUKE (pakera, BOJOMET W JpYrue), ABUTaTellb BHYTPEHHETO
Cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIULIMOHED, TEXHOIOTHH
IIOJIy4YEHUSI COBPEMEHHBIX MAaTE€pUajoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYHHBII IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC puOOPHI,
ANEKTPOOCBETUTEIIBbHBIE IPUOOPHI, ralbBaHUKA.

11 KITACC

Pa3znen 4. JiekTpoanHAMUKA

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHuTHL.  B3auMoOJE€HCTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM wWHAyKIuu. llpuHnmn cynepno3unuun
MarHUTHBIX MoJiel. JIMHUM MarHuTHOW MHAYKUuMM. KapThHa JIMHUNA MarHUTHOM
WHAYKIAM TOJISI TOCTOSSHHBIX MarHUTOB.

MarauTHoe T0Jie MPOBOJAHMKA C TOKOM. KapTuHa JWMHMI WHIYKIUU
MarHuTHOTO TIOJI JJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKUA ¢ TOKOM. OnbIT DpcTena. BzaumoaeicTBue npoBOIHUKOB €
TOKOM.

Cuna Amriepa, €€ MOJIyJIb ¥ HaIPABJICHUE.

Cuina Jlopennia, €€ MOTysib U HaIpaBiieHue. JIBHKEHUE 3apssKEHHON YaCTHUIIbI
B OJTHOPOJIHOM MarHuTHoM mosie. Pabota cumsr Jlopenra.

SIBeHne 3NEeKTpOMarHWTHOM HMHAYKIMU. [IOTOK BekTOpa MAarHUTHOU
WHAYKOAW. OJIEKTPOJABHXKYIIAS CUla WHAYKIUU. 3aKOH SJIEKTPOMAarHUTHOMU
nHaykuuu dapajes.

BuxpeBoe nsnekTpuyeckoe TmoJie. DJEKTPOABHKYIIAS CUJa HWHIYKIMA B
MIPOBOJHHUKE, IBMKYIIIEMCS TTOCTYNATEIBLHO B OJTHOPOTHOM MarHuTHOM I10JIE.

[IpaBuno Jlenna.

NHayKTUBHOCTh. SIBIEHME CaMOMHOYKUHH. OJEKTPOJABHXKYIIAs CHJIa
CAaMOMHIYKIIUH.

DHeprusi MarHuTHOTO TIOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHudeckne yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MAarHUThl, DJEKTPOMArHUThI, AJIEKTPOJBUTATENb, YCKOPUTEIM DJIEMEHTAPHBIX
YaCTUIl, MHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE IEKTPOHHOIO ITyYKa MarHUTHBIM ITOJIEM.

JIMHUY MHAYKIIUU MarHUTHOTO ITOJISL.

B3anmopeicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

JevictBue cuibl JIOpeHIIa Ha MOHBI AIEKTPOJIUTA.

SBneHuE 3IEKTPOMArHUTHOW UHTYKLIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIKYIEH CUIIBI MHAYKIIMM OT CKOPOCTH U3MEHEHHSI
MarHUTHOTO MOTOKA.

SIBneHue cCaMOUHIyKLIHH.

Yuenuueckuii axcnepumenm, 1abopamopHule pabomul

M3yyeHne MarHuTHOTO NOJISI KATYIIKU C TOKOM.

HccnenoBanue qeHCTBUS MOCTOSIHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanve ABIEHUS 3JEKTPOMArHUTHOW MHIAYKIUU.

Pasznea 5. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KOAEDAHUA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonnueckue kosiebanus. Ilepuon, yacrora, ammMryaa u ¢asa KoyieOaHHIL.
[IpyxnHHBIM MaATHUK. MaTeMaTu4eCKU MasTHUK. YPAaBHEHUE TaPMOHUYECKUX
koneOanuii. [IpeBpaiienue sHeprur Npy TapMOHHUECKUX KOJICOAHMSIX.

KonebarenwHbiit kKOHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIE KOJICOAHUS B
UJCATILHOM KOJIeOATeIbHOM KOHType. AHAIOrus MeXAy MEXaHUYECKUMHU MU
AJIEKTPOMAarHuTHeIMU KosiebaHusiMu. @Popmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUH B UJICAUTHHOM KOJIe0aTEIbHOM KOHTYDE.

[IpencraBnenne o 3aTyxaronmx kKojeOaHusx. BeIHyKIeHHbIE MEXaHHUECKHE
koneOanus. Pezonanc. BoiHy X 1€HHBIE 3JIEKTPOMArHUTHBIE KOJICOAHNUS.

[lepemennplii TOK. CHHYCOMZANBHBIM IEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYJTHOE M JCHCTBYIOUIEE 3HAYCHHE CHJIBI TOKA MU
HaIPSOKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U MOTPeOICHUE IIEKTPUUECKOM
DHEPIrUU. DKOJIOTMYECKHE PUCKHU NPU IIPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
WCTIOJIb30BAHUs AJIEKTPOIHEPTI MU B ITIOBCETHEBHOM KU3HM.

TexHuyeckrue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHME: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JINHUU JJIEKTPOIEPEAY.

Jlemoncmpayuu
HccnenoBanre mnapaMeTpoB KojeOaTeabHON CHUCTEMBbl (NPY>XKUHHBIA WM
MaTeMaTUYECKUI MasSTHUK).



HaGnronenue 3aTyxaromux KoieOaHui.

HccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

HaGmnronenue pe3onanca.

CB0OOIHBIE PJIEKTPOMArHUTHBIE KOJICOaHUS!.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUST OT BPEMEHH) IS
AIIEKTPOMATrHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocCienOBaTENbHOM COEAUHEHHHM PE3UCTOpa, KaTyIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mojens TMHAN NEKTPONEpPEAaUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie padonul

HccnenoBanre 3aBUCUMOCTH TEpHUOJa MajbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MAacChI TPpy3a.

HccnemoBanre TMEPEMEHHOTO TOKa B LENM U3 MOCIEAOBATEIbHO
COEMHEHHBIX KOHAEHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazZHuUmHbsle 60J1Hbl

MexaHnueckrue BOJHBI, YycloBUs pacnpoctpaHeHnus. Ilepuon. CkopocTtsb
pacrpocTpaHeHUs U JJuHa BOJHBL llomepeuHble W MPOJOJIBHBIE BOJHBI.
WNurtepdepenius u nudpaxius MEXaHUIeCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI U3IIYUYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B snekrpoMmarautHoi BosiHe. CBOKCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHHE, TOJIApu3aius, Tudpakiys,
uHaTepdepeHiusi. CKoOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI pagIUOCBS3U U TeNEeBUACHUA. Panronokanus.

DIJIEKTPOMArHUTHOE 3arpA3HEHUE OKPYKAIOIIEN CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEIOULIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTPaHEHUE MOTIEPEYHBIX U TTPOIOJIHBIX BOJIH.

Konebmromieecst Te0 Kak MCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U mpeIoMICHUS MEXaHHYECKUX BOJTH.

Hab6ntonenue unrepdepeniuu u qudpakiini MEXaHUUYECKUX BOJTH.

3BYKOBO pE30HAHC.

HaOmnronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIUTYA0U U
4acTOTOM KOJIeOaHUM.



HccnenoBanue  CBOWCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpaKEHUE,
[peoMIICHUE, TTOJSIpU3aLus, AUPpaKiys, UHTEpPepeHus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpAMOIMHENHOE pAacIpOCTpPAHEHHE CBETa B
oaHopoaHo cpeae. JIyd cBera. ToueuHblii HCTOYHUK CBETA.

OTtpaxeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoenne n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeta. 3aKOHBI ITPEIOMIIEHUS cBeTa. AOCOIIOTHBIN NTOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CiaoxHblii cocta O6enoro ceera. L{Ber.

CoOupatoniie M pacceuBarolive JMH3bl. ToHkas JuH3a. DOKyCHOE
paccTosiHMe W ONTHUYEeCKas cuja TOHKOW JuH3bl. [locTpoeHue u3zoOpaxkeHUil B
coOMparolMX U PacCEeUBAOIIMX JIMH3aX. POpMysia TOHKOW JIMH3BL. Y BEIUYECHUE,
JABAEMOE JINH30M.

[Ipenenbl (PUMEHUMOCTH F€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenuust cera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUST MAaKCUMyMOB M MHUHHUMYMOB B HHTEp(EpPEHIIMOHHOIM
KapTHHE OT JBYX CHH(pA3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakaus cBeta. JudpakunoHHass peméTrka. YclioBUE HaOMIOIEHUS
IJIaBHBIX ~MAaKCUMyMOB TP MaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
IUPPAKIIMOHHYIO PEIIETKY.

[Tonspuzamnus cera.

TexHHuecKrue YCTPOMCTBA U MPAKTHUECKOE MPUMEHEHHE: OYKH, JIyNa,
doroanmapar, NPOCKIMOHHBIA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PEIETKA, TOJSIPOUI.

Jlemoncmpayuu

[IpssMONIMHEHOE pacCIpPOCTPAHEHHUE, OTPAXKEHUE M IPEIOMIICHUE CBETA.
OnTuyeckue npuOopsI.

[TostHOE BHYTpEHHEE OTpakeHre. Moienb CBETOBOIA.

HccnenoBanre CBOWCTB N300pKCHHUIA B TMH3AX.

Mogaenn MUKpOCKOIa, TEJIECKOIA.

Habmonenue narepdepeHiuu crera.

HaGntonenue nudpakimu crera.

Habmronenue nucnepcuu cBera.

[TosydeHue creKkTpa ¢ MOMOIIBIO IIPU3MBI.

[TosryueHue criekTpa ¢ MOMOILBIO AUPPAKIIMOHHON PEILIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopHie pabonvl



W3mepeHnue rmoka3aress npeoMICHUs CTEeKIIa.
HccnenoBanrie CBOMCTB U300paKEHUH B TMH3aX.
HaOmnronenue nucnepcuu cBera.

Pa3zngesn 6. OCHOBBI crIeNAJIbHON TEOPUH OTHOCHTEILHOCTH

I'panunel  NPUMEHUMOCTH  KIIACCUYECKOM  MEXaHMKHU. Iloctynarsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIBHOCTHU: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETA B BaKyyMe, IIPUHLINI OTHOCUTEIIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpPAICHHE
JUTUHBI.

DHEPrus U UMITYJIbC PEISITABUCTCKON YaCTHULIBI.

CBs13b MacChl C JHEPTUEH U UMITYJIbCOM PENSITUBUCTCKOM YaCTULIBI. DHEPIruUs
ITOKOS.

Paznen 7. KBanTtoBas ¢pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPrust
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorodrddexra. OnbrTet A. I'. CtoneToBa. 3aKOHBI
dororddekra. YpaBHenue OiHmreriHa st dororddekra. «KpacHas rpaHuUiay
dhororddexra.

JHasnenune ceera. OnbiThl 1. H. JIebenena.

XHUMUYECKOE JEHUCTBUE CBETA.

TexHudecKkrue YyCTPONCTBA M TPAKTHYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTogaTuuk, comHeyHas 6aTapes, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(phekT Ha yCTaHOBKE C IIMHKOBOM IIJIACTHHOM.

HccnenoBanne 3akOHOB BHEIIHET0 GoTodPdeKTa.

Ceeroauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHIO o -4acTHIIL.
[Inanerapuas mopens aroma. lloctymater bopa. M3mydyenume u morsonmieHue
(GOTOHOB TIpHM TIEpexoje aTomMa C OJHOTO YPOBHS SHEPruM Ha Jpyroil. Bumbl
cnexkTpoB. CIIEKTp ypOBHEN HEPIMM aTOMa BOAOPO/IA.

BonHoBble cBoiicTBa yactul. Bosubl ae bpoinsa. KopnyckynsipHO-BOJIHOBOM
Iy aJIA3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHu4yeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue IIMHBI BOJIHBI JIa3epa.

HaOmronenue muHeiyaThIX CIEKTPOB U3ilydeHus.J1azep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

Habmonenue nuHevaToro CriekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CIIOXKHOCTh CTpoeHus snapa. OTkKpeITHE
pamnoaktuBHOCTH.  OmbiTel  Peseppopma 1o ompeneneHHro  cocTaBa
paanoakTuBHOTO wu3nydeHusa. CBoiicTBa ambda-, OeTa-, TramMma-u3Iy4YCHHUS.
BinsiHME paAOaKTUBHOCTH Ha KUBBIE OPraHU3MBI.

OTtkpeiTHE TIpoTOHA M HelTpoHa. Hykionnas mopens simpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIM U TMO3UTPOHHBIN Oeta-pacmaa. [amma-
M3JIy4eHne. 3aKOH paJlMOaKTUBHOIO pacnaja.

DHeprus CBA3U HYKIIOHOB B sape. Anepusie cuibl. [ledext maccol sapa.

Snepneie peakuuu. /lenenue n cuHTE3 AI€EP.

Anepubiit peakrop. TepmosnepHslid cunTe3. [IpobnemMbl U MepCHeKTUBBI
AIEPHOU DHEPreTUKHU. JKOJIOTUUYECKHAE ACTIEKTHI IAEPHON SJHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1b1 HAOMIOIEHUS U PETUCTPALIMH SJIEMEHTAPHBIX YaCTHII.

®dyHaamMeHTaIbHbIE B3aUMOAECUCTBUS. ENMMHCTBO (PU3MUECKO KapTUHBI MUPA.

TexHuyeckue yCcTporucTBa U NPAKTHYECKOE IPUMEHEHHE: TO3UMETP, KaMmepa
Bunscona, siaepHsblii peakTop, aToMHas boMoa.

Jlemoncmpayuu

CuéTYrK MOHU3UPYIOIINX YACTHIL.

Yuenuueckuii axcnepumenm, 1abopamopHule pabomul

HccnenoBanue TPEKOB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. D1eMeHTHI ACTPOHOMHUM M ACTPOPU3MKH

DTarnbl pa3BUTHSL aCTpOoHOMUU. [IpuKinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gnoro HeOa. Co3Be3nus, sSpKHe 3BE3/BI, IUIAHETHI, WX BHUIAMOE
JIBIDKCHME.

ComnHeunas cuctema.

Comune. ConHeuHass akTUBHOCTh. Mcrtounumk sHeprunm ConHuAa © 3BE3.
3BE3/71bI, X OCHOBHBIC XapaKTEPUCTUKH. JlMarpamMmma «CHeKTpalbHbIA Kjacc —
CBETUMOCTB». 3BE3AbI TJIABHOM MOCJIEAOBATEIPHOCTA. 3aBHCHUMOCThL «Macca —
CBETUMOCTB» JIJIs 3BE3]] TJIaBHOM MOCJIe10BaTEIbHOCTH. BHYTpeHHEe cTpoeHne



3BE371. COBpEMEHHBIC TPEJICTABICHUS O MPOUCXOXKACHUM U 3BOJOIMUA CoJIHIA U
3BE3. DTanbl )KU3HU 3BE3]I.

Mueunsiii [Tyte — Hama ['amaktuka. Ilonoskenne m auxenue CoJiHIa B
lNamaktrke. Tumnsl ramakTuk. PaguoranakTuku u kBa3apbl. YEpHBIE ABIPHI B AApax
raJlakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pazberanue raimakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsiyuenue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnnie mpobiieMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HMCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUHN ISl OTIPEICIICHHS TTOJIOKEHUSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausA CEBEPHOTO MOMYIIAPUA U SIPKHUE 3BE3IBI.

HaGmtonenus B reneckorn JIynsl, minanet, Muegnoro [lyTu.

O600maromee NOBTOpEHNE

Ponr ¢u3umkn W acTpoHOMHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOH,
COITMAJILHON M 3TUYECKOU cdepax NesITeIbHOCTH YellOBeKa, pOoJib U MECTO (DU3UKHU
1 aCTPOHOMHH B COBPEMEHHOM HAy4YHOM KapTUHE MUPA, POJIb (PU3HUECKON TeOpUHr
B (OpPMHUPOBAaHWH TIPEACTABICHUN O (U3HYECKOM KapTUHE MHpa, MECTO
(U3UYECKOW KapTUHBI MUpPA B OOIIEM PSTy COBPEMEHHBIX €CTECTBCHHO-HAYIHBIX
MPEJICTABICHUH O IPUPOJIE.

MesknpeaMeTHbIe CBA3U

N3yuenne kypca pusznku 6a3oBoro ypoBHs B 11 Kitacce OCyIIECTBISETCS C
YYETOM COAECPHKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMHM MaTEMAaTHKH,
OMoJIOTHH, XMMUH, TeOTpa(uu ¥ TEXHOJIOTHH.

Medsicnpeomemnvie noHsamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJIICHHE, Hay4dHbIM (akT, rumore3a, ¢u3MYecKas BEJIMYMHA, 3aKOH,
Teopwsl, HAOMIOACHUE, SKCTIEPUMEHT, MOJICITUPOBAHNE, MOJICITh, H3MEPEHUE.

Mamemamuka: pemIEHHWE CUCTEMbl ypaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKIMHA: CUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOEC
TOXKJIECTBO, BEKTOPBl U UX IPOCKIHMH HA OCH KOOPIMHAT, CJIOXKECHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMNA, TPHU3HAKKA T0J00MS TPEYroIbHUKOB,
oTpeieNICHHE IUIOMIAAN TIIOCKUX GUryp u 00bEMa Tel.

buonocusn: >nexTpudeckue SABICHUS B KUBOM MPUPOAE, KOJeOATCIbHBIC
JIBWO)KEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KMBOW MPUPOJIE, ACHCTBUE
paaranyy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB Y MOJIEKYJI, KPUCTAIUIMYECKAsT CTPYKTYpa TBEPABIX
TeJ, MEXaHW3Mbl O0Opa30BaHUS KPUCTALIMYCCKONW PpEMETKH, CIEKTPaTbHBIA
aHaJIm3.



l'eoepachusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3JICKHM MArHUTHBIX Py,
(dhoTochEMKa 3eMHOM IMOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUI.

Texnonocusa: MNVMHWUW DIEKTPOIEpEnay, TEHEpATOp IEPEMEHHOTO TOKa,
3JIEKTPOJIBUTraTe/lb, MUHAYKIMOHHAS I€4b, pajap, PaJIUONPUEMHHK, TEJICBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIMOHHBIN amnmapaTr, BOJOKOHHAas ONTHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mpeamera «®Pusnka» Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanust (0a30BbIN YPOBEHb) MOJDKHO OOECHEUYUTH TOCTHXKEHHE CIEAYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeameTra «Du3ukay T0IKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpUCHTAIlM{, TIO3UTHBHBIX BHYTPEHHHX  YOCXKICHUN, COOTBETCTBYIOIIHMX
TPaAWIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIECTBA, PACIIUPEHUE >KU3HECHHOTO
OTBITA W OMBITA JIEATEIIBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIpaBJICHUM
BOCITUTATEIILHOM JEITECIILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMHA 00YYArOIIErocs Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTRA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETIOBEYECKMX T'YMAaHUCTHYECKHX H
JEMOKPATHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEILHOCTh B UHTEPECAX IPakJaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUM B 00pa30BaTEIbHOM OpPraHU3alINHY;

YMEHHE B3aUMO/JICMCTBOBATH C COIUAJIbHBIMUA HMHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSAMU U Ha3HAYCHUEM;

TOTOBHOCTH K T'YMaHUTapPHOU U BOJOHTEPCKOM IEATEILHOCTH;

2) NIATPHOTUYECKOTO BOCIIUTAHMS

c(hopMHUPOBAHHOCTH POCCHICKOM rpak JaHCKOM UJICHTUYHOCTH,
MaTpUOTU3MA;

IICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEICHNUS,

CITOCOOHOCTH OIICHHWBATh CUTYAILIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIIeHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
NESATEILHOCTH YYEHOTO;

0CO3HAHKE JUIHOTO BKJIaJIa B IOCTPOSHHUE YCTONIMBOTO OYIYIIIETO;

4) 3cTEeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucymero Gu3nIecKoi HayKe;



5) Tpy10BOI0 BOCTIUTAHUS

WHTEpPEC K pa3IudHbIM chepaM MpoPEeCCHOHATLHON ACATEIHHOCTH, B TOM
YHCIIE€ CBS3aHHBIM C (DU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymei mpodeccuu u peaan30BbIBaTh COOCTBECHHBIC )KU3HCHHBIE TIAHHI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHIO M caMO0Opa30BaHUIO B 00JIaCTH
(U3UKY HA IPOTSHKEHUN BCEH JKU3HU;

6) 3K0JI0TNYeCKOr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh JKOJIOTMYECKON KYJIBTYPhI, OCO3HaHHE TIJI00ATHHOTO
XapakTepa HIKOJOTHYECKUX MPoOIIeM;

MJJAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUI B OKPYXAIOIIECH Cpelie Ha OCHOBE
3HAHUA LeJIed YCTOMYMBOIO pa3BUTHS YEIOBEUECTBA;

paclIMpeHue OmbITa AEATEIBHOCTU HKOJOTMUECKON HAIPaBICHHOCTH Ha
OCHOBE MUMEIOIIMXCA 3HAaHUH 1O (PU3UKE;

7) UEHHOCTH HAYYHOI'0 IIO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (U3UYECKON HAYKH;

OCO3HAHHE LIEHHOCTHM HAYYHOH JESTEIbHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHuss (PU3MKU  OCYIIECTBISATH  IMPOEKTHYID M HCCIEIOBATEIBCKYIO
NEeATEeNIbHOCTh UHAUBUYAIBHO U B TPYIIIE.

METANIPEJMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUS
ba3oBble JJornyeckue aeicTBUA:
CaMOCTOSITEIbHO  (OPMyNIHpOBaTh W aKTyaIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENN ACATECIBHOCTH, 3a4aBaTh NMapaMeTPbl U KPUTECPUHU HX
JIOCTHIKCHMS,
BBISIBISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYUS B  PACCMATPUBAEMBIX
(hbU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IJIaH pelieHus] MpoOjeMbl ¢ YYETOM aHallu3a WMEIOIIUXCS
MAaTEPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B AEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH,
KOOPAMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHUAX  PEaJIbHOTO,
BUPTYaJbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIeM.
ba3oBble ucciieaoBaTeIbCKHe JeliCTBHA:
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEHN, KIFOUEBBIMH MOHITUAMU U METOJIAMU

bu3znyecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKOW U MPOEKTHOM NEATEIBHOCTH
B 00y1acTH (PU3HMKHU, CHIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY MOHUCKY
METOJIOB pEeLICHUs 3ajad (PU3UUECKOro COAEpKaHMs, NMPUMEHEHHUIO PAa3IUYHBIX
METOJIOB [TO3HAHUS;

BJIAQIETh BUJAAMH JACSITEIBHOCTH TIO TOJIYYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIIpETallUY, TNpPeoOpa3oBaHUI0 U TMPUMEHEHUI0 B PA3JIMYHBIX Y4E€OHBIX
CUTYaIUsX, B TOM YHCIIE IPU CO3/IaHUU YIeOHBIX POEKTOB B 007aCTH (PU3UKY;

BBISIBJISITh IPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJlH3WpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pEIlEHUs, HaXOAUThb apryMEHThl IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEpXK/ICHUH, 3a7aBaTh apaMeTPbl U KPUTEPUU PELICHMUS;

aHAM3UPOBATh TMOJYYCHHBIE B XOJE€ PpELICHUS 3aJadyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (opMynmpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaATENBHOM
JESTeIbHOCTH, B TOM YHCIIE TIPU U3YYCHUH (DU3HKY;

JaBaTh OIICHKY HOBBIM CUTYaIlMsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA MO (U3UKE B MPAKTUIECKYIO O0OIacTh
KU3HEACSITEIbHOCTH;

YMETh HHTErPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIAraTh OPUTHHAIIbHBIE MOAXO0/IbI U PELICHMUS;

CTaBUTh MPOOJIEMBI U 33J]a4H, JOMYCKAIOIINE albTepHATUBHBIC PELICHMUS.

Pa6ora c undgopmanueii:

BJIa/IETh HaBBIKAMH TMOMy4YeHHs] WH(DOpMannu (HU3HUECKOTO COJACPKaHUS U3
HMCTOYHUKOB PAa3HBIX THIIOB, CAaMOCTOSITENIbHO OCYIIECTBISITH IIOWMCK, aHAJM3,
CHUCTEeMATHU3alMI0 ¥ WMHTEPHpEeTalio MHQOpMAHKU pPa3IUYHBIX BHUIOB U (PopM
IpeJICTaBICHMUS;

OIICHUBAThH IOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONB30BaTh  CpeACTBa  MH(MOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX
3aja4 ¢ coOdrofeHueM TpeOOBaHUI SPrOHOMMKH, TEXHMKH O€30I1acHOCTH,
TUTHUEHBl, PECypcocOepexeHMsl, MPAaBOBBIX UM  ATHUYECKUX HOPM, HOpPM
nH()OPMAITMOHHOMW 0€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MYECKOTO COACPKAHMUS B Pa3IUYHBIX (opmarax c
y4€TOM Ha3Ha4YeHUs WH(OPMALIUU U IEJIEBOM ayAUTOPUHU, BHIOMpPAs ONTUMATbHYIO
(bopMy IpeCTaBIECHUS U BU3YyaIU3al1H.

KoMMyHUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS:
OCYHIECTBIISITh  OOIIEHHE Ha Yypokax (U3MKM HW BO  BHE-YPOUHOU
NEATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHUTyalldd M  CMSTr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHs C HCIIOJIIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIOJIb30BAaTh MPEUMYILECTBA KOMAHIHOW M MHJUBHUAYalbHOU
paboTHI;

BbIOMpaTh TEMATHKY W METOJIbl COBMECTHBIX IEHCTBHM C Y4ETOM 0OLIuX
MHTEPECOB U BO3MOYKHOCTEMN Ka)KIO0r0 YieHa KOJIJIEKTHBA,

NPUHUMATh L€IM COBMECTHOW  JI€ATEIIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JACUCTBUA IO €€ JOCTMKCHHUIO: COCTABJIATH IUIAH JACHUCTBUU,
pacupenensaTh poiad € y4€TOM MHEHUH YYacTHUKOB, OOCYKJaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OIICHMBAaTh Kay€CTBO CBOEr0 BKJIAJAa WU KaXJOr0 YYaCTHHKAa KOMAaHAbl B
o0 pe3ysbTar Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKTHI, OLEHUBAaTh HAEH C TMO3UIUH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh TO3UTHUBHOE CTPATErMYECKOE TOBEJACHHE B PA3IMYHBIX
CUTYaIUSIX, TPOSBIISTH TBOPUYECTBO U BOOOpAXKEHUE, ObITh HHUITUATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEILHOCTh B O0IACTH
GU3UKA W acCTPOHOMHHM, BBISIBISATH MPOOJEMBI, CTaBUTh W (HOPMYIUPOBATH
COOCTBEHHBIC 3a/]aUH;

CaMOCTOSITEIIbHO COCTAaBJIATh IUIAH PENICHUS PacUETHBIX W KAaYECTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHUS MPAKTUIECKOU pabOThI C yIETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTEHUIH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacuMpsATh paMKH Y4eOHOTO IMpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTCHHI;

JienaTh OCO3HAHHBIM BBHIOOP, apTYMEHTHPOBATh €r0, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a pelieHue;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (DOPMUPOBAHHMIO M TMPOSBICHUIO JPYIUIUM B 00JIACTH
(M3UKH, TOCTOSHHO MOBHIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPO.1b, SMOLMOHAIbHBIH MHTE/LJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JICSITCIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IICJISIM;

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBHONW  pedueKCMM  KakK  OCO3HaHMS
COBEpIIIAEMBbIX JCHCTBUM M MBICIUTEIBHBIX MPOILECCOB, HMX PE3yJbTaTOB U
OCHOBAaHMII;



HCIIOJIb30BaTh MPUEMBI pedICKCUH IS OLICHKU CUTYalluH, BRIOOpA BEPHOTO
PEIICHHUS;

YMETh OLICHMBATh PUCKA M CBOEBPEMEHHO MPUHUMAThH PEIICHUS O HUX
CHUKCHHIO;

MIPUHUMATh MOTHUBBI M apPryMEHTHl JAPYTMX TMPU aHaIu3€ pe3yJIbTaTOB
JeSITEIbHOCTH;

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH M JIOCTOMHCTBA,;

MPUHAMATh MOTHBBI M apPryMEHTbl APYTUX I[PH AHAIU3E PE3yJIbTaTOB
JEeSTEIILHOCTH;

MIPU3HABATh CBOE MPABO U IIPaBO JIPYTHX HA OIIMOKH.

B mpouecce noctmxeHHs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
mo ¢u3nKe I YPOBHS CpemHEero oO0mero oOpa3oBaHWs Yy OOYyYarOUUXCs
COBEPIICHCTBYETCS SMOIIMOHAILHBIN WHTEJICKT, MpEeAnoIararo it
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKIIFOYAOIIET0 CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAILHOE
COCTOSIHHE, BUJETh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CepHl,
OBITh YBEPEHHBIM B cele;

CaMOpETYJIMPOBAHUSA, BKIIIOYAOIIETO CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh aJaNTHPOBAThCA K
AMOIIMOHAJILHBIM U3MEHECHUSM U TIPOSIBIATH THOKOCTD, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOIIEH CTPEMIICHUE K JIOCTHXKEHHUIO LIEIU U
yCIIEXY, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHUE ICUCTBOBATH HCXOJSl M3 CBOMX
BO3MOKHOCTEH;

SMITATUH, BKIIIOYAIONMICH CIIOCOOHOCTh MOHUMATh AYMOLIMOHAILHOE COCTOSHUE
IPYTHX, YYUTHIBATH €r0 TPH OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO U COIIEPEIKUBAHMUIO;

COITMAJILHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHHUS
C IPYTUMH JTFOJbMU, 3a00TUTHCSI, TPOSIBIISATH HHTEPEC U pa3penraTb KOH(IUKTHL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyudenus B 10 kJjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM
YPOBHE JTOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y O0YUAIOUINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTHH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOUN AEATEIBHOCTH JIFOEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHMsS] HM3YyUYEHHBIX (U3MUECKHX MOJAENEH:
MaTepuagbHas TOUKa, MHepLHUaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE TEIIO,
WJICUTbHBIN a3, MOAEIN CTPOCHUS Ta30B, KUJIKOCTEW W TBEPIBIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij IPU PEHICHUH PU3NYECKHX 3a]1ay;



pacrno3HaBaTh (PU3NYECKUE SBICHHS (IIPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJEKYJIIPHO-KHHETUYECKOM TEOPHH CTPOEHUs BEIIECTBA U
NEKTPOJMHAMUKH: PABHOMEPHOE W  PaBHOYCKOPEHHOE  IPSIMOJIMHEWHOE
JIBW)KEHHE, CBOOOJHOE MAaJeHUE Tel, [BHKEHUE [0 OKPYKHOCTH, WHEpPLHUA,
B3auMoJiericTBue e, AudPy3us, OpOyHOBCKOE JBUKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPIBIX TeJ, U3MEHEHHE 00bEMA TeT IIPHU HArpeBaHUU (OXJIAXKICHUH ), TETIJIOBOE
PAaBHOBECHE, HCIAPEHUE, KOHJCHCAIMS, IUIABJIICHUE, KPUCTAJUIM3Aalus, KUIICHHE,
BJIQAYKHOCTh BO3/lyXa, MIOBBILICHUE JABJIECHUS ra3a IPU €ro HarpeBaHuU B 3aKPHITOM
COCyle, CBf3b MEXIy [apaMeTpaMH COCTOSIHMSL Ta3a B  HM30Ipoleccax,
ANEKTpU3aLUs TEJl, B3aUMOJECHCTBUE 3aPAJIOB;

ONKCHIBATh MEXAHUYECKOE JBMKEHUE, UCHOJb3ys (PU3MUECKUE BEITUUYMHBI:
KOOpJMHATA, IyTh, IEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
VMITYJIBC Te€Jla, KUHETUYECKasi SHEPIys, MMOTECHUUAIbHAs YHEPIUsl, MEXaHUYECKas
paboTa, MexXaHWYecKass MOIIHOCTh;, IPU OINHCAHUM MPABUIBHO TPAKTOBATh
(bu3MYeCKUi CMBICT HCIMOJNB3YEMbIX BETUYHMH, MX OOO3HAYCHHS] U E€IUHHIIBI,
HaXOoAUTh (hOPMYIJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3UUYECKYIO BEIIMYUHY C JIPYTHMMHU
BEJINYUHAMU;

ONMUCHIBaTh M3YYECHHBIC TEIUIOBBIE CBOWCTBA TE€JI M TEIUIOBBIE SIBJICHUS,
UCIIONb3ysl (pU3MYecKWe BENMYMHBL: JIaBJICHWE Tra3a, TeMIleparypa, CpeaHss
KMHETHYECKasi SHEPrusl XaOTUYECKOTO JABWXKEHHUS MOJIEKYJ, CpeAHEKBaJpaTUYHAas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI SHEprus, padbora rasa,
KO3 (ULIUEHT IMOJIE3HOIO JAEWCTBUA TEIUIOBOTO JBUTATENs; IMPU OINKUCAHUU
MpPaBWIbHO TPAKTOBATh (PU3MYECKUNA CMBICI HCIOJNb3YEMBIX BEJIWYMH, HX
0003HAUEHUs W E€IUHULBI, HAXOAUTH (POPMYJNbI, CBA3BIBAIOLIME JAHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTHMH BEIMYMHAM;

OMUCHIBATh U3YUEHHBIEC SJIEKTPUUECKHUE CBOMCTBA BEILIECTBA U AJIEKTPHUUECKHUE
ABJIEHUS (IIPOLIECCHI), UCTONb3Ysl (PU3MUECKUE BEIMUYMHBL: INEKTPUUYECKUHN 3apsil,
AIEKTPUYECKOE I0JI€, HAIPSLKEHHOCTD I10JIS, TOTEHIMA, PA3HOCTh IMOTEHIMAJIOB;
OpU OMUCAaHUHM TPABUIBHO TPAKTOBaTh (UIUYECKUN CMBICT HCHOIB3YyEMBIX
BEJIMYMH, MX OO0O3HAUYECHHS W EAUHUIBL, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3UUYECKYIO BETMUHMHY C IPYTUMU BEIMUYNHAMU;

aHaJIM3UPOBaTh (PU3NYECKHE MPOLIECCHl U SBJICHUS, UCHOJb3Ys (PU3NUYECKUE
3aKOHBI U NPUHIUIBL: 3aKOH BceMupHOro tarotenus, I, II u Il 3axonsr HetoToHa,
3aKOH COXpPAHEHUS MEXaHUYECKOW »HHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
IMIPUHLUI CYNEPIO3ULMU CUJ, NPUHLMII PAaBHOIPABHUS HHEPLHUAIBHBIX CHUCTEM
OTCUY€Ta, MOJIEKYJSPHO-KMHETHYECKYK) TEOPHUIO CTPOEHHUS BEILIECTBA, Ia30BBIC
3aKOHBI, CBA3b CPEIAHEN KMHETUYECKON DPHEPIUU TEIJIOBOTO JIBHXKEHMS MOJIEKYJI C
aOCOJIIOTHON TeMIepaTypoi, MEpBBId 3aKOH TEPMOJIWHAMHUKH, 3aKOH COXPAHCHHS
ANEKTPUUYECKOrO 3apsiaa, 3akoH KyJioHa, mpu 3TOM pa3inuyaTh CIIOBECHYIO



(GOpMyJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHHE U YCIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPHUHLMIBI JCHCTBUS MalIMH, NpUOOPOB U
TEXHUUYECKUX YCTPOICTB; pa3anyarh YCJIOBHsS HUX 0€30IaCHOr0 MCHOJIb30BaHUS B
MOBCEHEBHOM JKU3HMU;

BBINIOJIHATh HKCIIEPUMEHTHI [0 HCCIEAOBAaHUIO (DU3UYECKUX SIBIICHUA U
IIPOLIECCOB C HCIIOIB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHUH, NpPU 3TOM
dopMynupoBarh mpoOieMmy/3ajadyy U THUIOTE3y Yy4yeOHOro 3KCIEPHUMEHTa,
coOupaTrh YCTaHOBKY M3 MPEJIOKEHHOIO OOOPYIOBAaHMS, MPOBOJUTH OIBIT U
(GhOopMyIUPOBATh BHIBOIBI,

OCYIIECTBIISITh MPSAMBIE U KOCBEHHBIE M3MEPEHUSI (PU3NUECKUX BEITUYHH, TPU
TOM BBIOMpaATh ONTUMANbHBIA CIOCOO M3MEPEHUS M HCIOJIb30BATh W3BECTHHIE
METO/1bI OLICHKHU NOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAy (U3MYECKUMU  BETUYMHAMU  C
WCIIOJIb30BAaHUEM NPSIMBIX W3MEPEHUW, IPH 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(¢uKcHpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MUYECKHUX BEJIMYUH B
BU/JIE TaOJIUL ¥ TPaUKOB, JIe]aTh BEIBOJIBI 10 PE3YJIbTaTaM HCCIIEI0BAHNUS;

coOroAaTh mpaBmiia 0€30MacHOro TpyAa MpU MPOBEACHUM HCCIICOBAHUNA B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4YEOHO-UCCIENOBATENbCKOW U IMPOEKTHON
JESITEIbHOCTU C KCIOJIb30BAHUEM HU3MEPUTENBbHBIX YCTPOHCTB U J1a0OpaTOPHOTO
000py10BaHUS;

pemate pacu€THbIC 3aJadydl C SIBHO 3aJIaHHOM (PU3UYECKOW MOJEIBIO,
UCIIONb3Ysl (PU3NUECKUE 3aKOHBI M TPUHIUIIBL, HA OCHOBE aHAJIM3a YCIOBUS 3aJa4H
BbIOUpaTh (PU3NYECKYIO MOJEIIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HeoOXOoauMbIe NIl €€ pelleHMs], MPOBOAUTh Pacdy€Thl U OLEHUBATh PEAIbHOCTD
MOJIy4YE€HHOTr0 3HaueHUs (PU3MUECKON BEJIUYUHBL;

penaTh KaueCTBEHHbIE 3a/1a4i: BbICTPAUBATh JOTHYECKH HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYXXIEHUH C OMNOpOM HAa HM3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢buznueckue sIBICHMUS;

UCIIOJIb30BaTh  NpPH  PEIIeHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
U NpeJICTaBIeHUsI y4eOHON M Hay4YHO-NOMYJISIpHOM MH(OpMALUK, MOTYYEHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJIy4aeMyt0 HH(OPMaLIUIO;

IPUBOJUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOexKHbIX yUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYXAIOLIEr0O MHpA, B pa3BUTUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW >KU3HU
s obecriedeHnss O€30MacHOCTH MPHU OOpaIeHUH ¢ MPUOOpaMH U TEXHUYECKUMU



YCTPOMCTBAMH, JIJII COXPAHEHHMS 3J0POBbS U COOIIOJICHUS HOPM IKOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH CpeIe;

paboTaTh B TpymHIie C BBIMNOJHEHHEM PAa3JIUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBaTh PpabOTy TPYIIIBL, PalMOHAIBLHO paCHpenesaTb OOS3aHHOCTH H
IJIAHUPOBATH ACSATEILHOCTh B HECTAHJAPTHBIX CUTYyallUsAX, aJICKBATHO OLICHUBATH
BKJIaJ] KQX0T0 U3 YYaCTHUKOB I'PYIIbBI B PEIICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K xoHmy oOydenus B 11 Kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpa)kaTh CPOPMHUPOBAHHOCTH y 00YUAIOIINXCS YMEHU:

JEMOHCTPHUPOBATh Ha IMpUMEpax pPojb U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTHH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUW, B MPAKTUYECKON IEITEILHOCTH JIIOJIEH, LETOCTHOCTh M E€IMHCTBO
(bU3UUYECKOM KapTUHBI MUPAa;

YYUTBIBATh TPAHMUIBI TMPUMEHEHUS W3YYCHHBIX (U3UYCCKUX MOJCICH:
TOYECYHBIN IEKTPUUECKUN 3apsiji, JTyd CBETa, TOUCYHBIN UCTOUHHUK CBETA, SACpHAS
MOJICNTb aTOMa, HYKJIOHHAas MOJIeJh aTOMHOTO Siapa MPU PEHIeHUH (U3HUCCKUX
3a7a4;

pacrmo3HaBaTh (U3HUYECKHE SBICHUS (IIPOIECCHI) M OOBSICHATh WX HAa OCHOBE
3aKOHOB AJICKTPOJAMHAMUKH M KBAaHTOBOM (PU3MKHU: dJIEKTpUUECKas MTPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JICHCTBUS TOKA, B3aMMOJCUCTBUE
MAarHuTOB, JJICKTPOMArHuUTHAs WHIYKIMS, JEUCTBUE MAarHUTHOTO TMOJA Ha
MIPOBOJTHUK C TOKOM W JABWKYIIUHCS 3apsii, JJICKTPOMAarHWUTHBIC KOJeOaHWs U
BOJIHBI, MPSIMOJIMHEMHOE pPACIPOCTPAHECHUE CBETA, OTPAXKEHUE, NPEIOMIICHHUE,
uHtepdepenus, Audpakius W TONIpH3alMsa  CBETa, JUCIEpPCHUs CBETa,
dhoroanekTpudeckuit 3¢dexT (horoaddekT), CBeTOBOE JaBlICHUE, BOSHUKHOBEHHUE
JIMHENYATOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAss MW HMCKYCCTBEHHAasd
PaIuOaKTUBHOCTE;

ONHUCHIBaTh M3YyYCHHBIC CBOMCTBA BEIICCTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  JIJICKTPUUECKYI0  IPOBOJAMMOCTb  pPAa3IUYHBIX  Cped) U
AIIEKTPOMATrHUTHBIC SIBICHHS (IIPOIECCHI), MCIOIB3Ys (U3UYECKUE BEITHMYHUHBL:
AJIEKTPUYECKUN 3apsifl, CUJa TOKA, AJIEKTPUYECKOE HAIPSIKEHUE, DJIEKTPUUYECKOE
CONIPOTHUBRIJICHUE, PA3HOCTh MOTCHIIMATIOB, AJICKTPOABIIKYIAS CHUJia, paboTa TOKa,
WHAYKIHAS MarHuTHOro mouisi, cwia Awmrmepa, cwia JlopeHiia, WHAYKTUBHOCTD
KaTyIIKH, SHEPTUsS HJIEKTPUYECKOTO0 M MArHUTHOIO IOJIeM, MEpUoJ M YacToTa
KojeOaHnii B KoJeOATeTbHOM KOHTYpE, 3apsl HW Cujla TOKa B MpOIecce
TApMOHUYECKUX JJICKTPOMATHUTHBIX KoOJeOaHWW, (POKYCHOE pacCTOSHHE U
ONTHYECKAsl CWJIA JIMH3BI, MPU ONMHUCAHWM IPABUIBLHO TPAKTOBATh (PU3MUECKUMN
CMBICI HCIIOJB3YEMBIX BEIMYMH, WX OO0O3HAUCHMS W CIWHHIILI, YKa3bIBaTh
dbopMyJbl, CBS3BIBAIONIME JIAHHYH (HU3WYECKYH0 BEIMYHMHY C JIPYTUMHU
BEJIMYMHAMM;



OMUCHIBAaTh M3YYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HUCIOIb3YS
(bU3UYeCKrue BETUYHHBL CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M
4acToTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, MEPUO]] MoTypacnaja, YHEPTUs CBA3U
aTOMHBIX SIJIep, TPHU OMHCAHUM TPABUIBHO TPAKTOBaTh (UIUYECKUNA CMBICT
WCITOJIb3yEMBIX BEIMYHMH, WX OOO3HAYCHHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (DU3WYECKYI0 BEIMYMHY C JPYTHMH BEIWYWHAMU,
BBIYUCIISATH 3HAaUEHUE (PU3NUECKON BETUUUHBI;

aHAJIM3UPOBATh (PU3MUYECKHUE MPOIECCHl U SBJICHUS, UCHOIB3Ys (pusmyeckue
3aKOHBI ¥ MPUHLMIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0OBATEILHOTO U MapaJuIeIbHOTO
COCMHEHUA NPOBOJAHUKOB, 3aKOH Jlkoyns—JIeHIa, 3aKOH 3JIEKTPOMAarHUTHOM
WHJIYKIIMH, 3aKOH MPSAMOJUHEHHOTO paclpOCTpaHEHUsI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE DWHINTeWHa N porodddekra,
3aKOH COXPAHEHUs SHEPruM, 3aKOH COXPAHECHHS HMIIYJbCa, 3aKOH COXPAaHECHUS
ANEKTPUUYECKOr0 3apsa, 3aKOH COXPAaHEHHs MAacCOBOr0O YHCIIa, MOCTYJaThl bopa,
3aKOH paJIMOAKTUBHOIO pacriajia, mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYITUPOBKY
3aKO0HA, €r0 MaTeMaTH4YeCKOe BBIPAKCHHE | YCIOBUA (TpaHMIBI, 0OJACTH)
MIPUMEHUMOCTH;

ONPEACIIATh HAMPABJICHUE BEKTOPA MHIYKIIMU MArHUTHOTO TOJISI POBOTHUKA
C TOKOM, CuJIbl AMrepa u cuiibl JlopeHia;

CTPOUTh W ONHUCHIBATh HM300paXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCHEPUMEHTHI MO HCCIEI0BaHUIO (U3UYECKUX SBICHUU U
MPOLIECCOB C HKCIOJIb30BAHUEM IPSMBIX M KOCBEHHBIX H3MEPEHUM: MPH 3TOM
dbopmynupoBath MpolOiieMy/3aiady M TUIOTE3Y Y4eOHOTO  IKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpYAOBaHHS, MPOBOIUTH OMBIT H
(GhOopMyIUPOBATh BBIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (DU3NYECKUX BEIMYUH, TIPU
ATOM BBIOHMpaTh ONTHUMAIBHBIA CIOCOO M3MEPEHUS W HCIOIh30BaTh W3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C  HCIHOJIB30BAHUEM
NpSMBIX HM3MEPEHUN: MpHU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEJIMYUH B BUJE TaOIHI] U
rpaduKoB, AeIaTh BEIBOABI IO PE3yIbTaTaM MCCIICIOBAHNS,

coOJro1aTh MpaBMiIa OE30MaCHOTO TPYya MPH MPOBEACHUHN HCCICIOBAaHUHN B
paMKax y4eOHOro »SKCIEpPUMEHTa, Y4YEOHO-UCCIIEeNOBATEILCKOM U TMPOEKTHOMN
JESTENHHOCTU C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M J1a0OPATOPHOTO
000py1I0BaHUS;

pemiaTh pacu€THblE 3aJayd C SBHO 3aJaHHOM (PU3NYECKOH MOJEIbIO,
MCITONTB3Ys (PM3MUECKHUE 3aKOHBI M MIPUHITAIIBI, HA OCHOBE aHAIM3a YCIIOBHS 3a1a4H



BbIOUpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUYECKUE BEIUYMHBI U (POPMYJIBL,
HEOOXOAMMBIE I €€ PElIeHUs, MPOBOJUTh PACYETHI U OLIEHUBATh PEATbHOCTH
MOJTyYE€HHOTO 3HaUCHUS (PU3UUECKON BEIIUYUHBL,

pemaTh Ka4eCTBEHHBIE 3aa4M: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LETIOYKY PACCYKIEHUM C ONOPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢buznueckue sIBICHMUS;

UCIOJB30BaTh  MpPU  pEIIEHWHM  y4eOHBIX  3aJa4  COBpPEMEHHbBIE
MH()OpPMAIMOHHBIE TEXHOJOTUHU ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALUN
U MPEICTaBICHUS YUEOHON U HAyYHO-MOMYJSIpHON MH(OpMAaLNY, TOTYYECHHON U3
pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MPUHUUIBI JEUCTBUS MAIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nyaTh YCIOBUS UX O€30IaCHOrO UCIOIb30BAHUS B TOBCEIHEBHOMN
KU3HU;

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOe’KHBIX YUEHBIX-(U3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B pa3BUTHUE
TEXHHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
i obecrieyeHus: 0€30MacHOCTU MPU OOpaILEHUH C MPUOOpPaMH U TEXHUYECKUMHU
yCTPOMCTBAMH, ISl COXPAHEHUS 310POBbsI U COONIOACHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CPEJIE;

paboTath B TpYININE C BHIIOJHEHHEM pa3JIMYHbIX COLUAIBHBIX pOJEH,
IUIAHUPOBaTh pabOTy TpPYNIbl, pPalMOHAIBHO pACIPEAETsATh OOS3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aJleKBATHO OLICHUBATH
BKJIQJT K&KJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IIVNTAHUPOBAHHUE

10 KITIACC
KoJsnyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (uudpossbie)
Ne ni/m Kountpoasusie | IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
Pasznea 1. PU3UKA U METO/JIbl HAYYHOI'O TIO3HAHUA
1.1 ®u3nka U METOJIbl HAYYHOTO MO3HAHUS 2 Brbmmorexa [IOK
’ A 4 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LOK
https://m.edsoo.ru/7f41bf72
29 Jnnavuka 7 bubmmorexa ILIOK
https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHEHUS B MEXaHHKE 6 1 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 18
Paznean 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON 9 1 bubnnoreka [HIOK
' TEOpUU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpMOAMHAMUKH 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUS BEIIECTBA. 5 bubanoreka [{IOK
' @®a30BbI€ NEPEXOIBI 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

Uroro no pazgeny

24

Pasnea 4. QJIEKTPOAUHAMHUKA

bubmuorexa LIOK

4.1 UICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIN 3y1eKTpUYecKuid TOK. TokHU B 12 bubnnoreka [IOK
pa3NUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Uroro mo pazgeny 22
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 68



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

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iejiOB U TeEM (mugposBsbie)
Ne i/ P Koutpoabnbie | IlpakTHueckue bp
NPOrpamMmmasl Bceero o0pa3zoBaTe/IbHbIE
padoThI padoThI
pecypchl
Pasnea 1. QJIEKTPOAUHAMHUKA
L1 MarnuTHoe 1ose. DIeKTpOMarHuTHas 1 1 3 bubmuoreka [IOK
’ WHIYKUHS https://m.edsoo.ru/7f41¢97¢c
Uroro no pazgeny 11
Paznen 2. KOJJEBAHUS U BOJTHBI
)1 MexaHu4ecKHne 1 3JIeKTPOMarHuTHhIE 9 1 bubmuorexa [IOK
’ KOJIeOaHUs https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue U IEKTPOMATrHUTHBIE 5 | bubmuorexa IIOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 OnTtuka 10 3 bubmmorexa [OK
https://m.edsoo.ru/7f41c97¢c
Uroro mo pazgeny 24
Pasnen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJBLHOCTH

OcCHOBEI CHGHH&HLHOﬁ TCOpUH

Bbu6nuorexa IIOK

31 OTHOCUTEJIBHOCTH 4 ! https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA

4.1 DNeMEeHTbl KBaHTOBOW OITHUKHU 6 bubmmorexa [OK

https://m.edsoo.ru/7f41c97¢



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

4.2 Crpoenue aroma 4
https://m.edsoo.ru/7f41c97¢c
Bbubnuorexa IIOK
4.3 A 5
TOMHOE AApO https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 15
Paznean 5. QJJIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
5.1 DNEeMEeHThl aCTPOHOMHUHU U acTpO(U3UKU 7 Bubamorexa LIOK
’ P p https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 7
Pa3znea 6. OBOBIIAIOIIEE TIOBTOPEHUE
6.1 Oo6o06maromee MOBTOPCHHE 4 buomorexa [IOK
https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 68



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




INIOYPOYHOE IIVTAHUPOBAHUE

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudposBbIe
Tema ypoka KoHnTtpoibHbie IIpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTe/bHbIE
padoThI padoThI
pecypchl

®duznka — HayKa o IpHUpoze.
HaquLIe METOAbI ITO3HAHUA
OKpY>KaIoIllero MUpa

bubmmorexa IIOK
https://m.edsoo.ru/ff0c32e2

Ponb u Mmecto pusuku B

(bopMHPOBaHUH COBPEMEHHOM

butmuoreka 1HOK

2 1
HAay4YHOU KapTUHBI MHUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOMN JeATEeIHbHOCTH JIIOJCH
MexaHn4ecKkoe IBUKEHHE.

3 OTHOCHTEIIPHOCTh MEXaHUYECKOTO | bubnuotexa [JOK
nekeHus. [lepemenienue, CKOpOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIPSIMOIMHEWHOE | bubnunoreka IIOK
JBUYKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOJIMHENHOE 1 bubmmoreka LIOK
JBUOKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHOE nazieHue. Y CKopeHue | bu6motexa [IOK
CBOOOIHOrO MaicHUS https://m.edsoo.ru/ff0c39cc
KpuBosnHeitHoe 1BUXKEHHE.

7 b . Y 1o 1 bubmuorexa [{JOK

BIKEHHE MaTepPUaIbHON TOUK
P https://m.edsoo.ru/ff0c3ada
OKpPY>KHOCTH
8 [Tpunuun orHocurensHocTH ["anmmnes. 1 bu6bmunoreka IIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WHuepuuanbHble CUCTEMBI OTCYETA.
Ilepssiii 3akoH HproToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [punnumn

butmuoreka 1JOK

9 CYHEePIO3UIINHN cyiI. Bropol 3akoH
YHEp p . https://m.edsoo.ru/ff0c3be8
HeroToHa ans MatepuanbHOW TOYKHU

10 Tperuit 3axkoH HeroToHa nis bubmmoreka LIOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpPHOro TsaroteHus. Cuna

1 m butmuoreka 1HOK
TsokecTH. IlepBas kocmMuueckast

P https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubanoreka [{JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduiment tpenus.

13 C P b P bubmmorexa IIOK

Wia CONPOTUBJICHUS NPHU IBUKECHUU
P P https://m.edsoo.ru/ff0c3f76
Tea B )KMJIKOCTH WIN ra3e
[ToctynarensHOE U BpamaTeabHOE

14 JBIDKEHHE a0COIIOTHO TBEPAOTO Tea. bu6motexa [IOK
MowmeHT cunsl. 1lnedo cuibl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOTO Tela
Nmnynbc MmaTepuanbHON TOUYKH,

15 CHUCTEMBI MaTEpPUATbHBIX TOYEK. bubanoreka [{JOK
Nmmynbe cumbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
umnyiasca. PeakTuBHOE IBMXKEHHE
PaboTa 1 MOIIHOCTH CHIIBI.

16 Kunerndeckast sHeprust MaTepruaibHOW bu6motexa [IOK
Touku. Teopema 006 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU YHEPrUH

17 IloreHnmanbHas 3HEprus. bu6bnunoreka IIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuumanbHas 3HEPrUst ynpyro
neGpOopMUPOBAHHOHN TPY>KUHBI.
[loreHuunanbHast sHeprus Teaa BOIM3U
MMOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHbIE U HETIOTCHIIMATbHBIC
cuibl. CBs3b pabOThI
HETIOTEHLIUAIBHBIX CHJI ¢ U3MEHEHHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUSI MEXaHUYECKOU

SHEPTrUu

bubmmorexa IIOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«HccnenoBanue CBsi3u pabOTHI CHIIBI C
H3MEHEHHEM MEXaHUYEeCKOH OHEpruu
Tella Ha MPUMepe PaCTIKESHUS
PE3UHOBOTO KTYTa

20

KonrponbHas paborta no reme
«Kunemaruka. JlnHaMmuka. 3aKOHBI
COXpaHEHUSI B MEXaHUKE»

bubmmorexa IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS MOJIEKYJISPHO-
KMHETH4ecKoi Teopuu. bpoyHoBCKOE
neuxenue. Auddysus

bubmmorexa IIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUXKCHUS U
B3auMMOJICHCTBHS YaCTUI] BEIIECTBRA.
Mopenu cTpoeHusl Ta3oB, KUIKOCTEH
1 TBEPIBIX TEI

23

Macca monekyn. KonuuectBo
BemiectBa. [locTositHHas ABoraapo

24

TemoBoe paBHOBecue. Temmneparypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ usMepenue. [llkana remmneparyp
Lenscus

WNneanpueiii raz 8 MKT. OcHoBHOE

butmuoreka 1HOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomroTHas TemrepaTtypa Kak mepa

26 CpelHel KUHETUUECKOU SHEPTUU bubanoreka [{JOK
JBYOKCHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneipona

27 3akon [lampToHa. I'a30BBIe 3aKOHEI
Jlaboparopnas pabota

)3 «HccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpamMH COCTOSHUS
pa3peskeHHOTro Ta3a»

29 Mzomporieccrl B uieaqbHOM Ta3e v uX bu6motexa [IOK
rpaduuecKoe mpeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 crocoObI €€ n3mMeHeHusa. KonuaecTBo bubmuorexa [{JOK
TEIUIOTHI U paboTa. BHyTpenHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOTO HJEaIbHOTO
rasza

31 Buasl Teruonepenauu bubmmorexa TOK

https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEINIOEMKOCTD BELIECTBA.
32 KonugecTBo TemnoTs npu bubarorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Terionepenade. AnuadbaTHelil mpouecc
13 IlepBslii 3aKOH TEPMOJIUHAMUKYU U €T0 bubnunoreka IIOK

MNPpUMCHCHHUEC K U30IIpOoLeCcaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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Heob6paTuMocTs mpoieccoB B

butmuoreka 1HOK

34 .B i
HPHPOAE. BTOPOH SaKoH https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHI
35 [Tpunun aeiicteus u KI1J] Terosoi butmuoreka 1HOK
MaIlTUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KIIJ]
37 DKoJioru4ecKkue npoosIeMsl
TETUIOAHEPTeTUKH
13 Oo6o06matronuit ypok «MoseKysipHast bu6motexa [IOK
¢uznka. OCHOBBI TEPMOJTHMHAMUKIDY https://m.edsoo.ru/ff0c6938
Konrtponbnas paborta mo teme
39 «Monexynsiprast puznuka. OCHOBBI Bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 ITapooGpazoBaHue U KOHIEHCALUS. bu6bmunoreka IIOK
Ucnapenue u xureHue https://m.edsoo.ru/ff0c63b6
AOconoTHAsS U OTHOCUTEIbHAS
. bubmuoreka [{JOK
41 BJIAYKHOCTH BO3ayxa. HachlleHHbIi
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramiueckue u
4 amop(dusbie Terxa. AHU3OTPOMHS bu6motexa [IOK
CBOWCTB KpUCTaILIOB. XKunkue https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMeHHbIE MaTepHAaIIbI
[InaBneHue U KpUCTALIIU3ALHUA.
bubmmoreka 1JOK
43 YaenpHas TEmyioTa IJIaBICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarnus
bub OK
44 VYpaBHeHue TerioBoro 6amaHca nonuorexa 11

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c6938
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Onexrpuszanus Ten. DIEeKTPUIECKUN

butmuoreka 1HOK

45 3apsn. J[Ba BUAA DIEKTPUUECKUX
par. /1 A P https://m.edsoo.ru/ff0c6bec
3apsizIoB
[TpoBOAHMKH, AUATEKTPUKH U
46 MOJYIIPOBOAHUKU. 3aKOH COXPaHEHUS bubmmorexa [OK
TP i P https://m.edsoo.ru/ff0c6bec
AIIEKTPUYECKOTO 3apsiaa
B3aunmopeiicTBue 3apsaoB. 3akoH
. . bubmmorexa IIOK
47 Kynona. ToueuHbli 3I€KTPUIECKUIA
https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsx€HHOCTB DIIEKTPUYECKOTO
48 noyist. [IpuHnun cynepnozunuun bubnunoreka IIOK
3JEKTPUUECKUX MoJien. JIunuu https://m.edsoo.ru/ff0c6df2
HANpPsSIKEHHOCTH
Pabora cuit 351eKTpoCcTaTHIECKOTO
49 m p bub6mmorexa IIOK
nostst. [Torenman. Paznocts
https://m.edsoo.ru/ff0c6f00
MOTCHIIHATIOB
[TpoBOAHMKH ¥ IUANEKTPUKU B
bubmmorexa IIOK
50 3JIEKTPOCTATUYECKOM TIOJIE.
https://m.edsoo.ru/ff0c7018
JlysnexTpuyueckas MPOHUIIAEMOCTh
bubnuoreka 1JOK
51 OnekrpoémkocTs. Konaencaro
P P https://m.eds00.1ru/ff0c7126
ONEeKTPOEMKOCTh TIOCKOTO
bubmmorexa IIOK
52 KOHJIEHCATOpa. DHEPTHsl 3apPsKEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
53 JlaGoparopHas pabota "M3mepenue
AIEKTPOEMKOCTH KOHJeHcaTopa'
54 [IpuHuun geicTBUS U IPUMEHEHUE

KOHJCHCATOPOB, KOIMMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

anmnapara, CTpyHHOTro IpHUHTepa.
DneKkTpocTaTuyecKas 3alluTa.
3a3eMiieHHE 3JIEKTPOIPHOOPOB

55

ONEKTPUYECKUN TOK, YCIOBUS €T0
cymiectBoBaHus. [10CTOSIHHBIN TOK.
Cuna toka. Hampsokenue.
Comportusnenue. 3akoH Oma is
y4acTKa LEMH

56

[TocnenoBarenbHOE, MapajieNbHOE,
CMEILIaHHOE COEIMHEHUE
npoBoaHHUKOB. JlabopaTtopHas paborta
«M3y4yeHne CMEIaHHOTO COSANHEHUS
PE3UCTOPOB»

butmuoreka 1HOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIHOCTB 3JIEKTPUYECKOTO
Toka. 3akoH [xoynsa-Jlenua

butommoreka 1HOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma Il TIOJTHOM (3aMKHYTOM )
anexTpuueckoi nenu. Koporkoe
3ambikanue. JlJaboparopHnas padora
«M3mepenune DJIC uctouHrka TOKa u
€ro BHYTPEHHErO COIPOTHUBICHUS»

bubmuoreka 1HOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAS TPOBOJIUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COTNIPOTHBJICHUS METAJIJIOB OT
Temrneparypbl. CBepXIpPOBOAUMOCTb

60

DNeKTpUYECKUl TOK B BaKyyMe.
CBolCTBa 3JEKTPOHHBIX IYYKOB

61

[TonynpoBOJHUKH, UX COOCTBEHHAS U
HpUMecHas poBoAUMOCTh. CBolcTBa
p—n-nepexona. ITomynpoBoaHukoBsie

butmuoreka 1HOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

npubGopsI

DNEKTpUYECKUH TOK B pacTBOpax 1
paciuiaBax dJ€KTPOJIMTOB.

butmuoreka 1HOK

62 DNEeKTPOIUTUYECKAS] TUCCOIUAITHS. ! https://m.edsoo.ru/ff0c82ba
DIIeKTPOIIN3
DNEeKTpUYECKUH TOK B ras3ax.

63 CamocrosiTenbHbINA U 1 bubanoreka [{JOK
HECaMOCTOSITENIbHBIN pa3psl. MoHus. https://m.edsoo.ru/ff0c84ae
[lmazma
DeKTpuyYecKre IpuoOphI U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubanoreka [JOK
npuMmeHeHue. [IpaBuna TEXHUKHU https://m.edsoo.ru/ff0c86fc
6€301acHOCTH

65 O6o06matomuii ypok ! bu6motexa [IOK
«DIEeKTPOIMHAMUKA https://m.edsoo.ru/ff0c88be
Kontponbnas pabora mo treme

66 «9nexrpoctatrka. [locTOSHHBIM 1 bubanoreka [{JOK
3JIEKTPUYECKUNA TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

67 PesepBHblil ypok. KonTponbsHas 1 bubanoreka [{JOK
pabota 1o teme "DiueKTpoanHaAMHKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHbiii ypok. O6oOmiarommii ypok 1 bu6motexa [IOK
o remam 10 kiracca https://m.edsoo.ru/ff0c8{6c

OBLIEE KOJIMYECTBO YACOB IIO 68

[MPOI'PAMME



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
https://m.edsoo.ru/ff0c8c56
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11 KJIACC

KosnvecTBo yacos DJIeKTPOHHBIE
Ne Hdara nugposbie
n/n Tema ypoka Beero Koutpoarusre Tpakruieckue H3Y4YeHH S o0pa3zoBaTesbHbIE
padoThI padoThI pecypent
[TocTossHHBIE MAaTHUTHI U UX

| B3auMOJIeiicTBHE. MarHUTHOE TOJIE. | bu6bnuorexa LIOK
Bekxrop marautHOW wHAYKIMU. JInHUMA https://m.edsoo.ru/ff0c9778
MarHUTHOW MHAYKIIUH
MarsauTtHoe 1oJie IPOBOJHUKA C

) ToKoM. OnbIT Dpcrena. | bubmuorexka [IOK
B3aumopeiicTBue IpoBOJHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padora «M3yueHue 1 1 bubmuorexa [IOK
MAarHUTHOTO MOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleticTBMEe MarHUTHOTO TOJIS Ha
IIPOBOJHUK C TOKOM. Cuna Amrepa.

4 JlaGoparophas paboTa | | bubnmoreka [HOK
«Hccnenosanne nelcTBUA https://m.edsoo.ru/ff0c9ac0
MIOCTOSTHHOI'O MarHuTa Ha paMKy ¢
TOKOM»

JleiicTBEe MarHUTHOTO MOJIS Ha

5 JBIKYIIYIOCS 3apSyKEHHYIO YacCTHUILY. | bubnmnoreka [JOK
Cuna Jlopennia. PaboTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexrpomarauTHas MHIykuus. [lotok |

BEKTOpa MarHuTHOM MHAYKOuH. DJC



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

MHIYKIHUH. 3aKOH JIEKTPOMAarHUTHOU
unaykuun Papanes

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
3J€KTPOMATHUTHON MHIYKLIUH

bu6bnuorexa LIOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTH. fIBIEHUE
camouHaykuu. IC caMOUHIYKIUU.
OHeprusi MarHUTHOTO TOJIs KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE I10JIE

bubmuotexa IJOK
https://m.edsoo.ru/ff0ca600

TexHn4Yeckue ycTpoucTBa U UX
IIPUMEHEHHUE: IOCTOSTHHBIE MAarHUTBI,
JIEKTPOMATHUTBHI, JIEKTPOABUTATEINb,
YCKOPHUTENIH JIEMEHTAPHBIX YaCTHIL,
MHIYKIMOHHAs [IeYb

10

O06o0maronii ypok «MarautHoe
nosie. DIEKTPOMAarHUTHasT WHIYKLUS

bubmnorexa IJOK
https://m.edsoo.ru/ff0cab82

11

KonrponbHas pabota no teme
«MarsuTtHoe noe.
DIIeKTpOMarHuTHasl UHIYKLUSDY

bu6bnuorexa LIOK
https://m.edsoo.ru/ff0cad58

12

CB0OO/IHBIE MEXAHUYECKHE
kosiebanus. ["apmonnueckue
KosileOaHus. YpaBHEHHE
rapMOHUYECKUX KOJICOAHUIA.
[IpeBparnienune s3nepruu

bubmnotexa IJOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHnas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoja Majiblx KojeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU U Macchl Ipy3a»



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

14

KonebarenbHplit KoHTYp. CBOOOHBIE
3IIEKTPOMArHUTHBIE KOJeOaHus B

UJIeaTbHOM KOJIeOaTeIbHOM KOHTYpE.
Amnanorus MEKAY MEXAaHUYCCKUMU U

QJICKTPOMAriuTHBIMHA KOJICOaHUIMH

bu6nuorexa LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKkoH
COXpaHCHU SHCPIUU B UJICAJIbHOM

KoJIeOaTeIbHOM KOHTYpe

bubmuotexa IJOK
https://m.edsoo.ru/ff0cb9c4

16

Hpe,I[CTaBJ'ICHI/Ie 0 3aTyXarmux
KOJICOaHHUSX. BBIHY)K,HGHHBIC
MexaHnueckue Kojiebanus. PesoHaHc.
BLIHY)KIICHHBIC QJICKTPOMAIrHUTHBIC

KoJIeOaHus

Bbu6nuorexa LIOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsiit Tok. CuHYCOUIATBHBINA
MEepEeMEHHBIN TOK. MOITHOCTh
MEPEMEHHOr0 TOKa. AMIUTUTYHOE U
JENCTBYIOLIEE 3HAUEHHE CUIIBI TOKa U
HaIpsHKeHUs

bu6bnuorexa LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipoussoactso,
nepezaaya U noTpediaeHne
IEKTPUYECKON dHEPIruu

19

YCTpOUCTBO U MPAKTUUECKOE
MIPUMEHEHHUE JIEKTPUUECKOT0 3BOHKA,
reHepaTopa IepeMEeHHOI0 TOKa,
JUHUH 37eKTponepeaay

bubmuotexa IJOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynbeTrypa ucnonb3oBaHus



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

QJICKTPOSHCPIuu B HOBCCHHGBHOﬁ
KHU3HHU

MexaHn4ueckue BOJIHBI, YCJIOBHUA
pacnpoctpanenus. [lepuoa. CkopocTb

Bbu6nuorexa LIOK

21
pacrpocTpaHeHusl U AJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccad4
[lonepeunble U MPOOJIbHBIE BOJIHbI
) 3BykK. CkopocTh 3ByKa. [ poMKkocTh bubmuoreka [IOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHuTHbIE BOJIHBI, UX
23 cBoicTBa M cKkopocTh. Illkama bubmmorexa LIOK
BOICTBa M CK Tb.
P https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBEI pagnoCBsI3U U
24 TeneBueHus. Pa3BuTtue cpeacts
cBs3u. Pagmonokanus
75 KonTponbHas padora «Konebanus u bubmuorexka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc618
[IpsiMonuHeiHOE pacnpocTpaHeHHE
2% CBETa B OJHOPOJHOM cpefe. bubmuorexa [IOK
ToueuHbIil UICTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHbI
bu6bnuorexa LIOK
27 orpaxxeHus csera. [locrpoenue
. https://m.edsoo.ru/ff0cd4e0
n300paKeHUH B IJIOCKOM 3€pKaje
IIpenomiienue ceera. IlomHoe
)3 BHyTpeHHee oTpaxeHnue. [IpenenbHbiil bubmnorexa [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTPAKEHUS
29 JlaGoparophnas pabota «l3mepeHnue bubnmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

MoKasaTesd MpCJIOMIICHHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzsl. IlocTpoenue u3zoOpakeHUil B

bu6nuorexa LIOK

30 nun3e. Dopmyna TOHKOW JIMH3BI.
pMy https://m.edsoo.ru/ff0cddle
YBenuueHue JIMH3bI
JlaGoparopHnas pabota
31 «HccnenoBanne CBOMCTB
M300paKeHUH B JIMH3AaX)»
Jucnepcusi ceera. CI0XKHBIN cocTaB
10 oemnoro ceeta. L{per. JlaGopaTopHas
paborta «HabGmonenne aucnepcun
CBETay»
1 Wntepdepenuus crera. Judpakuus bubmuorexa [JOK
cera. /ludpakimonHas pemérka https://m.edsoo.ru/ff0ced22
34 Ilonepe4HOCTH CBETOBBIX BOJIH. bubmnorexa [JOK
[Tonspuzanusa cera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MprOOPHI U YCTPOUCTBA U
yCIIOBUSI X 0€3011aCHOTO MPUMEHEHUS
['panunpr npuMeHUMOCTH
36 KJlaccuyeckord mMexaHuku. IlocTynaTel bubnmoreka [HOK
cliequaIbHON TeopUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTHU
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3amejieHne Bpeme COKpalleHue Bubamorexa LIOK
MEJUICHHE BPEMEHHU U ICHU
P P https://m.edsoo.ru/ff0cfad2
JUTAHBI
DHEprusi U UMIYJIbC PENSITUBUCTCKOU
. bubmuotexa IJOK
38 yacTuIpl. CBSI3b MacChl C YHEPTUEH U
https://m.edsoo.ru/ff0cfc68
UMITYyJIbCOM. DHEPTHUS TOKOS
39 Kontponbhas padorta «Onruka. bubnmoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcCHOBEI creuraabHON TCOpUn
OTHOCHUTCIIBbHOCTN

https://m.edsoo.ru/ff0cf610

®otonbl. Popmyna [lnanka. DHeprus

Bbu6nuorexa LIOK

40
Y UMIYJIbC (OTOHA https://m.edsoo.ru/ff0cfel 6
OTKpBITHE U UCCIIEA0BAHUE Eu6 [IOK
nonIMoTeKa
41 .0 A. T.
porosdpexra. Ombrre: https://m.edsoo.ru/ff0cffcd
CrosneroBa
3akonsl poroaddexra. YpaBHeHue
N (%) b P Bbu6nuorexa LIOK
42 OiHmrerina s potorddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanunay» ¢orodddexra
HaBienne ceera. OnbiTh I11. H.
43 Jlebenena. X €CKoe JIeHCTBUE Brbmorexa TIOK
Ba. XHUMHUYECK HCTBU
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4ueckue ycCTpoWCTBa U
44 MPaKTUYECKOe MPUMEHEHHUE:
¢doTossIeMeHT, (OTOMAATUHK,
COJTHeYHas Oarapesi, CBETOIUOT
45 Pemenune 3agau mo teMe «IEMEHTHI bubmoTexa [JOK
KBAaHTOBOM ONTHKU https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OTBITEI
bubmuorexa IJOK
46 Pesepdopna mo paccesHHIO 0-4acTHIL.
https://m.edsoo.ru/ff0d091a
IInanerapnast Monenb aToMa
Bbu6bnuorexa IIOK
47 [Toctynater bopa
TYIETH HOp https://m.edsoo.ru/ff0d0afa
W3nydyenue u noriomeHue GOTOHOB
48 MpHY TIEPEX0Jie aToMa C OJIHOTO YPOBHSI bubmmorexa LIOK
P pexo . A P https://m.edsoo.ru/ff0dOafa
SHEPTUM Ha Apyroi. Buasl criekTpoB
49 BoisHoBbIe cBoOMcTBa YacTul. BOmIHBI bubmuorexa IJOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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ne bpoiinsa. KopmnyckynsapHo-
BOJIHOBOHM ayanu3M. CIIOHTaHHOE U
BBIHYXJICHHOE U3JIyueHHE

https://m.edsoo.ru/ff0d0ca8

50

OTkpbITHE paguOaKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHuo cocraBa

PaaAuOaKTUBHOI'O0 HU3JIYUCHUS

bu6bnuorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anmb(a-, 6era-, raMMa-
u3nydeHus. Bnusaue
PaAMOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbda-pacma.
DJICKTPOHHBIA U TIO3UTPOHHBIN OeTa-
pacnan. ['amma-n3myuyenue

Bbu6nuorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3U HYKJIOHOB B sIIIpe.
SAnepuble peakiuu. nepHsblit
peaxtop. [IpoGiaembl, MepCeKTUBEI,
HKOJIOTUYECKUE aCTIEKTHI SIEPHOM

OHCPIreTUKU

Bbu6bnuorexa IIOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble YacTUulbl. OTKPBITHE
no3UTpoHa. MeTonbl HaOMIOACHUS U
pErucTpanuu 3J€MEHTAPHBIX YACTHII.
Kpyrnsiii cton «@yHaaMeHTanbHble
B3auMoJelcTBuA. EquHCTBO

(bu3NUECKOil KapTUHBI MUPa»

bu6bnuorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nuoro nebda. Co3sesmus,
SIpPKUE 3BE3/1bl, IJIAHETHI, UX BUAUMOE
nBrokenne. ConHeyHass cucTeMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeyHasd aKTUBHOCTbD.
Ncrounuk sneprun CosHua u 3BE371

57

3BE3BI, UX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI [JIABHOM
rocJyenoBaTeabHOCTH. BHyTpeHHee
ctpoenue 38E37. CoBpeMEHHbBIE
MPEACTABICHHS] O MPOUCXOKIACHUN H
sposronui CoJIHIA U 3BE3N

58

Muneunsiii [lyTe — Hama ["anmakTuka.
[Tonoxxenue u npuxenne ConaHua B
lamaktuke. ['anaktuku. YépHbie
JBIPBI B JIpax rajlakTHK

59

Bcenennas. Paz0Oeranue rajakTHK.
Teopus bosbmoro B3peiBa.
PenukToBoe mM3myueHue.
MeTaranakTuka

60

Hepewennsie mpo6ieMbl aCTPOHOMHH

61

KonrtponbHas pabota «IeMeHTHI
aCTPOHOMUU U aCTPOYUIUKN»

62

Oo6o06matonmii ypok. Ponbs ¢husuku u
aCTPOHOMHUHU B IKOHOMHYECKOH,
TEXHOJIOTHYECKOH, COLTMAIbHON U
ATHYECKON cdepax esTeNbHOCTU
YyeraoBeKa

63

Ob6o6matonmii ypok. Pons u mecto
(U3UKU U ACTPOHOMMH B

COBPEMEHHON Hay4HOH KapTHHE MHpa

64

O6o0maronwmii ypok. Posb




¢duznyeckoil Teopur B POPMHUPOBAHUH
MpeACTaBICHUN O (HU3UIECKOM
KapTHHE MHUpa

O6o06maromuii ypok. Mecro
¢bu3nueckoil KapTUHBI MUpa B 00IIEM

65 1
psAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEACTABICHUN O MpUpoie

66 PesepBHbIi ypok. MarautHoe nose. |
DneKTpoMarHuTHasi UHIYKIHS
PeszepBHbIil ypok. Ontrka. OCHOBBI

67 CIELIMAJIbHON TEOpUU 1
OTHOCHUTEIBLHOCTH
Pezepurbiit ypok. KBantoBast (pusuka.

68 9J161$1)6HTLI ZI(:T OHOMUH U ! 1 Bubmrorexa [IOK

P https://m.edsoo.ru/ff0d 1784
acTpou3uKu
OBLIEE KOJIMYECTBO YACOB IIO 68
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https://m.edsoo.ru/ff0d1784

YUYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI Il YHEHUKA

» ®usuka, 10 kmacc/ Kacesino B.A., O01iecTBo ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe oo1iecTBo «M31aTenbCcTBO
«IIpocBenienue»

» ®usuka, 11 xkmacc/ KacesiaoB B.A., O01mecTBo ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «[IPODA»; AkuinonepHoe obmiecTBo «3nareascTBo

((HpOCBCHICHI/IG»

METOANYECKUE MATEPHUAJIbBI U151 YAUTEJIA
[Tporpamma kypca ¢puzuku s 10—11 kinaccos. ba3osiit ypoens (aBTop B.A.

KachsHOB)

YMK «®u3suka. 10 knacc. ba3oBblil ypoBEeHb»

1. ®usuka. 10 knacc. ba3oBbiil ypoBeHb. Y UEOHUK C 3JI€KTPOHHBIM
npuioxeHueM (aBtop B. A. KacbsiHOB).

2. ®uzuka. 10 kiacc. bazoBslii ypoBeHb. Metoaudeckoe nocodue (aBTop B.
A. KacpsHOB).

3. ®usuka. 10—11 kiaccel. bazoBelit ypoeHs. Terpaab 1715 1a00paTOPHBIX
pabot (aBTopsl B. A. Kacesinos, B. A. KopoBuH).

4. ®uznka. 10—11 knaccel. bazoBslii ypoBeHb. KOMIUIEKT TeTpanen s



KOHTPOJBHBIX padoT (aBTOp B. A. KachsiHoB)
5. ®usuka. 10 knacc. Jluakrnyeckue KapTouku-3aaanus (aBTopel M. A.

VYmakog, K. M. Ymakos).

YMK «®wusuka. 11 knacc. ba3oBblil ypoBEeHb»

1. ®usuka. 11 knacc. ba3oBblit ypoBeHb. YUEOHUK C JIEKTPOHHBIM
npuioxeHueM (aBtop B. A. KacbsiHOB).

2. ®uzuka. 11 kiacc. bazoBsiii ypoBeHb. Metoaudeckoe nocodue (aBTop B.
A. KacbsHOB).

3. ®usuka. 10—11 kinaccel. ba3zoBelit ypoBeHs. Terpaab 1715 1a00paTOPHBIX
pabort (aBTopsl B. A. KacesiHos, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. bazobiii ypoBeHb. KOMILIEKT TeTpanei s
KOHTPOJIbHBIX padoT (aBTOpHI B. A. Kacesinos, U. B. UrpsiioB).

5. ®usuka. 11 knace. Jlunakrruueckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yiakos).

IHHUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1 http://nsportal.ru - connansHas ceTh paOOTHHKOB 00OpPa30BaHUAI.

2 http://markx.narod.ru/pic/ - pusuka B mkosie.

3 http://festival.1september.ru/articles/ - hecTuBasb IEegArOruuecKuX UaCH

«OTKpPBITBIN YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www fizika.ru/ - caiit quia yuuteneir GU3NKHN U KX YICHUKOB.
5 http://www.physics.ru/ - MmaTepuasl Mo (u3uKe.

6 www . ege .edu.ru - mHbopManmoHHbIi opTan EI'D.

7http ://' s
8 chool - collection . edu . ru / - equnas xomnekius [{OPoB


http://www.fizika.ru/
http://www.physics.ru/
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