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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o usrke 6a30BOr0 YpOBHSI Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE IMOJIOKEHUM W TpeOOBaHMUU K pe3ylbTaTaM OCBOCHMSI OCHOBHOM
oOpazoBatenbHOM mporpammsbl, mnpeactaBieHHbix B GI'OC COO, a Takxke ¢ y4€ToMm
denepanbHOil paboyei mporpaMMbl BOCIIUTAHUS W KOHIEMIIUU MPENOIaBaHus y4eOHOTrO
npenmera «@Pusnka» B o0pa3oBarelbHBIX opraHuzanusax Poccuiickoit denepanum,
pealn3yIoIIX OCHOBHBIE 00pa30BaTENbHbBIE TPOIPAMMBI.

Coneprkanue mporpaMMbl Mo (pU3HMKE HAmpaBlieHO Ha (HOPMHPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHbl mMupa oOywaromuxcsi 10—11 kmaccoB nmpu oOyueHun ux ¢u3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOrO noaxoaa. [Iporpamma no ¢usnke
cootBeTcTBYET TpeboBanusM OI'OC COO k miaHUPyeMbIM JTUYHOCTHBIM, TPEAMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKKe YYHUTbIBaeT HEeO0OXOAUMOCTb
peann3aluyi MEXIPEAMETHBIX CBsi3ed (M3UKH C E€CTECTBEHHO-HAYYHBIMU YYEOHBIMU
npenMeramMu. B Hell omnpeAensitoTcs OCHOBHBIE 1€MW H3y4deHUsl (U3UKA Ha YpPOBHE
cpeaHero oOmiero odpazoBaHusl, IUIAHUPYEMBIE pPEe3yJbTaThl OCBOCHHS Kypca (DHU3HMKH:
JMYHOCTHBIE, METAIIPEIMETHBIE, TPeAMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (u3uke BKIHOYAET:

e IUIAHUPYEMBIE PE3YyNIbTaThl OCBOCHHS Kypca (PU3MKM Ha 0a30BOM YPOBHE, B TOM

qyclie MPeAMETHBIE Pe3yNbTaThl 110 rojilaM 00y4eHHs;

e coaepkaHue yueOHoro npeameta «dDu3nkay 1mo rojgam o0ydeHus.

®dusuka Kak Hayka o HaumboJsiee OOLIMX 3aKOHAX IMPHUPOJBI, BHICTYNAs B KauecTBE
y4eOHOro mpeAMeTra B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJaJ B CHUCTEMY 3HaHH 00
okpyxatouieM mupe. [IkonbHbIN Kypc PU3UKU — cUCTEMOOOpa3yIOLIUi 111 €CTECTBEHHO-
HAy4YHBIX Y4eOHBIX IMPEIMETOB, IOCKOJIbKY (PHU3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE
MPOLIECCOB M SIBJICHUM, W3y4aeMbIX XUMHEH, Ouojoruen, usmyeckoir reorpadueit u
actpoHomuell. Mcrnonb3oBaHue U akTUBHOE MpUMEHEHHE (GU3NYECKUX 3HAHUM OMpPeaesieT
XapakTep U pa3BUTHE PA3HOOOPa3HBIX TEXHOJOTMWA B cdepe AHEPreTUKH, TpaHCIopTa,
OCBOEHUSI KOCMOCA, MOTYyYEHHUSI HOBBIX MATEPUAJIOB C 3aIaHHBIMU CBOMCTBAMH U JPYTHX.
N3yuenrne ¢u3MKM BHOCHT OCHOBHOHM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTUHBI MUpa OoO0ydaromuxcs, B (OPMUPOBAHUE YMEHUN NMPUMEHSATh HAayYHBIH METOJ]
MMO3HAHUS MPU BBINOJHEHUU UMHU Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBy kypca (pu3MKu Al ypOBHSI CpPEAHETO 001Iero o0pa3oBaHUsl MOJOXKEH Psij
UJEH, KOTOpPbIE MOKHO PacCMaTpUBaTh KaK IPHUHIMIIBI €0 MOCTPOEHUS.

Hoes yenocmmocmu. B CcOOTBETCTBUM C HEW KypC SBISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJEPKUT Marepuajd M3 BCEX pasleioB (U3MKH, BKIIOYACT Kak
BOMPOCHI KIIACCHUECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU ¢ HEW Marepuall Kypca (GU3HKHA O0BEAMHEH
BOKpYT (pu3mdeckux Teopuit. Bemymmm B Kypce sBisercs: GopMUpOBaHUE MPEACTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE  peanuzaius  mpesronaraeT — MCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMaaa (U3NUECKOM HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PU3UKH C
pa3BUTHEM OOIIEeCTBAa, a TakXKE C MHPOBO33PEHUYCCKUMH, HPABCTBCHHBIMU H
AKOJIOTMYECKUMU MPoOIeMamMHu.

Hoes npuxnaonou nanpaerennocmu. Kypc (usuku mpeanonaraer 3HaKOMCTBO C
MIUPOKUM KPYIrOM TEXHUYECKHUX U TEXHOJOTMUECKHX MPUIOKEHUN U3YUYEHHBIX TEOPUI U
3aKOHOB.

Hoes skonozuzayuu peanusyercs MOCpeiCTBOM BBEICHUS 3JIEMEHTOB COACpPKAHUSA,
MOCBSIIIEHHBIX JKOJIOTUYECKUM TIPOoOJieMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKHM W TEXHOJOTHH, a TakkKe OOCYXKICHHsS TpoOJeM parMoHaIHLHOTO
MIPUPOIOTIOIH30BAHUS M KOJOTHUECKON 0€30MacHOCTH.

CrepKHEBBIMH  3JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBaHusl SBIAIOTCA (Qu3nueckue Teopuu ((popMHupoBaHUE TMPEACTABICHUN O
CTPYKType TMOCTpOCHHs (PU3MUECKON Teopuu, poiu (PyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJIEC, TPAHUIIAX MPUMEHUMOCTHU
TEOPHil, IJIs1 OMUCAHMSI €CTECTBEHHO-HAYYHBIX SIBICHUM U MPOIIECCOB).

CuUCTEeMHO-IeSITEIbHOCTHBIN MOJAX0/1 B Kypce (PM3UKH peaau3yeTcs Mpexke BCEero 3a
CU€T OpraHM3alUU SKCIEPUMEHTAIbHOU JAesTeNbHOCTH oOywaromuxcs. s 06a3oBoro
YpOBHS Kypca (PU3UKK — HTO MCHOIB30BAaHUE CHUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JIAOOpaTOPHBIX paboT, KOTOPBIE B Mporpamme Mo Gpusnke 00beTUMHEHbI
B OOIIMI CIIMCOK yYEHUYECKHX MPAKTHUECKUX paboT. BeieneHnue B ykazaHHOM IepeyHe
nabopaTopHBIX PpabdOT, MTPOBOAUMBIX JJIsi KOHTPOJIE UM OLEHKH, OCYIIECTBISICTCS
y4aCTHUKaMU O00OpPa30BaTENbHOIO MPOIecca HUCXOAs M3 OCOOCHHOCTEH IJIaHUPOBAHUS U
ocHamieHus kabwHera usuku. [Ipu sToM obecneunmBaeTcsi OBIaJCHHE OOYJAIOIIUMUCS
YMEHUSIMU TTPOBOINTH KOCBEHHBIC MU3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEH (hHU3HMUECKUX
BEJIMYMH U MIOCTAHOBKY OIBITOB MO MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHWE yaeNseTcs PEUIeHUI0 Pacu€THBIX M KaueCTBEHHBIX 3amad. [Ipu
ATOM JUI Pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 33J]a4M C SIBHO 3a/IaHHON (PU3NUECKON
MOJIENIbIO, TO3BOJISIIONINE TMPUMEHSATh HM3YyYEHHBIE 3aKOHBI UM 3aKOHOMEPHOCTHM KaK W3
OHOTO pasfena Kypca, TaK W HHTETPUPYS 3HAHUA U3 pa3HbIX pasgenoB. s
KaueCTBEHHBIX 3aJ]a4 TPUOPUTETOM SIBJISIIOTCS 3aJaHUsi Ha OOBSCHEHHUE MPOTEKAHUS
bu3MYECKUX SBJICHUM M TMPOIECCOB B OKpYXKAIOUIEH KU3HU, TpeOyromue BrIOOpa
du3nIecKol MOAETH JIJIsl CUTYaIlH MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusMu PI'OC COO k MarepHalibHO-TEXHUYECKOMY
o0ecreyeHuto yueOHoro nporecca 0a3oBblii ypoBEHb Kypca PU3UKU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus IOJDKEH U3y4aThCsl B YCIOBHSAX MPEIMETHOTO KaOuHeTa (GU3UKU UITH
B YCIOBHSX MHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKia. B
kabuHere GU3MKKA JODKHO OBITh HEOOXOIMMOE JiabopaTOpHOE OOOpyIOBaHHUE IS



BBIMIOJTHEHUSI YKAa3aHHBIX B MporpamMMme 1o (PU3nMKe y4eHHYECKUX MPAKTHUYECKUX padoT u
JIEMOHCTPAIMOHHOE 000PY/10BaHUE.

JleMOHCTpaIlnoHHOEe 000pyIOBaHHE (POPMUPYETCS B COOTBETCTBHHM C IPHHIIMIIOM
MUHUMAQJIBHON JIOCTAaTOYHOCTHM M OOECIeuMBaeT IMOCTAHOBKY IIE€PEUYMCICHHBIX B
mporpaMMme 1o (PHU3UKEe KIFOYEBBIX JACMOHCTpAIlMH JUISI WCCIACAOBAHHMS HW3ydaeMbIX
SBJICHUWM U TPOIIECCOB, IMIUPUUECKUX M (PyHIAMEHTAIbHBIX 3aKOHOB, WX TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHOE 000pYyAOBaHUE I YICHUYCCKUX PAKTHICCKUX PabOT GOpMHPYETCS
B BUJE TEMATHMUYECKUX KOMIUIEKTOB U 00€CIeYnBaeTCs B pacy€Te OJHOTO0 KOMIUIEKTAa Ha
IBYX OoOydJaronuxcs. TeMaTndeckrue KOMIUICKTHI J1a00paToOpHOro 00OpYIOBaHMS TOJDKHBI
OBITH TTOCTPOCHBI HA KOMIUJICKCHOM HCIIOJIh30BAHUN aHAIOTOBBIX U ITM(POBEIX MTPHOOPOB,
a TaKKe KOMITBIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX Jab0paTopuii.

OCHOBHBIMH LIEJISIMU U3y4eHUs1 (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIFOTCSL:

e (opmupoBaHHe WHTEpeEcCa W CTPEMIICHHS] OOYYAIOMUXCS K HAYIHOMY H3y4EHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TPEACTABICHUA O HAYYHOM METOZAC IO3HAHWUA U (OPMUPOBAHUE
HCCIIEIOBATEIHCKOTO OTHOMIEHUS K OKPY)KAFOIIINM SIBIICHUSIM;

e (opmupoBaHre HAy4YHOTO MHUPOBO33PEHUS KaK pe3ylibTara HM3Yy4EeHUS OCHOB
CTPOCHHS MaTepuH U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opMHpOBaHNE YMEHUN OOBSCHATH SBICHUS C MCIOJb30BaHUEM (HU3NUSCKHUX
3HAaHWHA W HAYIHBIX JI0KA3aTEIIbCTB;

e (opmupoBanue TmpeACTaBICHUN O poiau GU3UKA JUISI  Pa3BUTUS  APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne 3THX Iieiei o0ecreynBaeTCsl pelIeHUEM CISAYIOMMX 3a/1a4 B TPOIecce

M3y4deHUs Kypca (PU3uKu Ha YPOBHE CpeaHero o0iiero o0pa3oBaHus:

e TMPUOOpPETEHHE CHUCTEMBbI 3HAHMK 00 OOmMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUSIX,  BKIIOYas  MEXaHUKY,  MOJEKYIIPHYIO  (HU3HKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (PH3UKY U DIIEMEHTHI acCTPO(DU3UKH;

e (opmupoBaHre yMEHUN TNPUMEHATh TEOPETHUECKUE 3HAHMS I OOBSICHEHUS
(bU3NYECKUX SBICHUN B TPUPOAC W ISl TPUHSATHS TPAKTHYECKUX PEIICHUN B
MOBCETHEBHOM JKU3HU;

e OCBOCHHE CIIOCOOOB pEIICHHUS PA3TUYHBIX 3a7a4 C SIBHO 3aJaHHOW (PU3NUECKOM
MOJIEIIBI0, 3a7ad, IMOAPA3yMEBAIOIINX CAMOCTOATEIBHOE CO37MaHue (PU3NIecKOin
MOJIEJH, aJICKBAaTHOM yCIOBHSM 3a]1a4u;

e TOHUMaHHUE (PU3UYCCKUX OCHOB WM MPHUHITUIIOB ACHCTBUS TEXHUUECKUX YCTPONCTB
Y TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPEAy;

e OBJAJCHHNE METOJAAMH CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  TIPOBEACHUS
GU3MYECKUX OKCIICPUMEHTOB, aHaJM3a W HWHTEpIpeTanud  WHGOpMAIIHH,
OTIpEICNICHNs] TOCTOBEPHOCTH TOJIYYEHHOTO PE3YIbTaTa;



e CO3/aHME YCJIOBUH JJII Pa3BUTUS YMEHHUM IPOCKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM JICSITEIbHOCTH.

Ha usyuenue ¢uszuku (6a30BbIi ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs
orBojutcs 136 gacos: B 10 kimacce — 68 gacoB (2 vaca B Heeno), B 11 kitacce — 68 yacoB
(2 gaca B Hepeno).

[Ipemmaraemsiii B mporpamMme 1o (pu3MKe MepedeHb Ja00paTOPHBIX U MPAKTHISCKUX
paboT SBIIAETCS PEKOMEHJIOBAHHBIM, YUHUTEIb JIeJIaeT BBIOOP MPOBEIACHHUS J1a00PaTOPHBIX
paboT U OMBITOB C Y4ETOM MHAUBUIYAIbHBIX OCOOCHHOCTEH 00Yy4arommXxcs.



COJEPXXAHUE OBYUYEHUA
10 KVIACC

Paznes 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusuka — Hayka o npupone. Hayunbie MeTOAbI NO3HAHUS OKPYKArOIIEro Mupa. Posb
AKCIIEPUMEHTA U TEOPUH B MPOLIECCE TO3HAHUS MPUPOJbL. DKCIIEPUMEHT B (PU3UKE.

MopnenupoBanre (QU3NYECKUX SBJICHUM U mporeccoB. HaydHble TUIIOTE3HI.
dusuyeckue 3aKOHbI W TEOpUH. ['paHUIBl TPUMEHUMOCTH (PUIUUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mecto (usuku B GOPMUPOBAHUU COBPEMEHHOM HAyYHOW KapTUHBI MUpA, B
MIPAKTUYECKOMN JIESITEIIbHOCTH JIFOJIEH.

Llemoncmpayuu

Amnanorosble U U(POBBIE U3MEPUTETHHBIC TPUOOPHI, KOMITBIOTEPHBIE TATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBvxkeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOroO NBMKEHUA. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, cCKOpPOCTh (CPeAHSSt CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepuaJbHOM TOYKM, HX TMPOCKIMU Ha OCH CUCTeMBbl KoopauHat. CloxXeHue
MIEPEMEILCHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U  paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe JABWXKeHue. ['paduxu
3aBUCUMOCTU KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, MYyTH U MEPEMEIICHUS MaTepuaibHOI
TOYKH OT BPEMEHH.

CBoOoaHoe majieHue. Y cCKopeHrue cBOOOHOTO MaICHHUS.

KpuBonuHeliHoe ABMKeHHE. J[BMKEHHE MaTE€pPUAJIbHOM TOYKH IO OKPYKHOCTH C
NOCTOSTHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEWHAs! CKOpOcTh. [lepuon u
gacTtoTta oOpamieHus. [leHTpocTpeMuTenbHOE YCKOpEHHE.

TexHu4eckue YCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHHUE: CIHJIOMETP, IBUKEHUE
CHapsJ0B, LIEMTHBIE U PEMEHHBIE TIEPENAUH.

Jlemoncmpayuu

Mopgenb cUCTEMBI OTCUYETa, WJUIIOCTPAlMs KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKCHUSL.

[IpeoOpazoBanue ABUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Tes B BO3AyX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmonenve pABWKEHUS Tena, OpPOUIEHHOTrO TOJ YIioOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOHOTO TaeHUS.

HanpaBiieHre CKOpOCTH NpH IBUKEHUU 110 OKPY>KHOCTH.



Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3yueHue HEpaBHOMEPHOIO JBWIKEHHUS C LEJIbK ONPEAECICHUsS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHUS  MEXIAY IYTAMH, [POWJCHHBIMH  TEJIOM 34
MOCJIEIOBATEIBHBIC PABHBIE MPOMEXYTKM BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU C
HAYJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue IBUKEHUS [IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Tejia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

ITpuaiun orHocutensHOoCcTH ['aymmiies. Ilepseiii 3akoH Hbrotona. MuepruanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cyneprio3unuu cui. Bropoit 3akoH HberoToHa st
MaTepualbHOM TOYKU. TpeTui 3akoH HprO0TOHA [1U11 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenusi. Cuna tspkectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHus (1okos, ckoyibkeHus1, kaueHust). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUsl CKOJbXeHUs U cuia TpeHus mnokos. Koadduument tpenus. Cuna
CONPOTUBIICHUS IPU IBUKCHUU TEJIa B )KUIKOCTHU UJIH Tase.

[TocTynarensHOE U BpaliaTeabHOE JBUKEHHE aOCOTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpamieHus. [lmedo cuibl. Y ClnoBUs paBHOBECUS
TBEPIOrO Tea.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE NMPUMEHEHUE: MONIIUITHUKY, JIBUKCHUE
HMCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nHEPIUH.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAITHH.

Hesecomocts. Bec Tena nmpu ycKOpeHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHHUS.

VY cnoBus paBHOBECHS TBEPAOro Tena. Buabsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, rabopamophule pabonul

N3ydeHue ABM>KEHUS OpycKa MO HAKIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTHA CWJI  YIIPYTOCTH, BO3HHUKAKOIIUX B NPYKUHE W
PE3UHOBOM 00pasiie, OT ux Aehopmaliuu.

HccnenoBanue yciaoBUM paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAIECHHUS.

Tema 3. 3akonvl coxpanenusn 6 mMexaHukKe



Nmnynbe mMaTepuanbHOM TOUKHM (Tesa), CUCTEMbl MAaT€PUANBbHBIX TOUeK. MIynbce
CWIbl M W3MEHEHUE HMIylbca TeNa. 3aKOH COXPaHEHUs HUMIyJbca. PeakTuBHOE
JBH)KEHUE.

PaGota cusnbl. MOITHOCTD CHJIBI.

Kunernueckass »5SHeprusi MaTepuainbHOMl Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPIUH.

[Torennmanbnass »Heprusi. [loTeHIManbHas 3HEprus ynpyro aeGopMUPOBAHHON
npyxuHsbl. [loTeHManbHas 3Heprus Tena BOJU3U MOBEPXHOCTU 3EMIIH.

[ToTennuanbHbIe ¥ HEMOTEHIIMATBbHBIE CHITBI. CBSI3b pa0OTHl HEMOTEHITUATBHBIX CHII C
U3MCHEHUEM MEXAaHWYECKOM DHEPrMU CUCTEMBI TEl. 3aKOH COXPAaHEHHS MEXaHHYECKOU
SHEPIrUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHudyeckue yCTPOMCTBA W MNPAKTUYECKOE MPUMEHEHHE: BOIAOMET, KOIIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE OBIDKEHHE.

[lepexoa moTeHIIMATBLHOM SHEPTUHU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii osxcnepumenm, rabopamopnvle pabonul

N3ydyenune aOCOMIOTHO HEYIPYroro yaapa ¢ MOMOIIBIO0 JABYX OJIMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsizu pabOThI CUJBI ¢ U3MEHEHUEM MEXaHMYECKOW SHEpPruM Teja Ha
MIPUMEPE PACTSKEHUSI PE3UHOBOTO KI'YTa.

Paznen 3. MosekyasipHasi pU3UKA U TEPMOJAMHAMUKA

Tema 1. OcHnogvt MONEKYAAPHO-KUHEMUUECKOI meopuu

OCHOBHbBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpPUU U UX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysusa. Xapakrep JIBHXKEHUS U
B3aMMOJICIICTBUS YaCTHIl BellecTBa. Monenu CTpOeHHs ra30B, )KUAKOCTEN U TBEPIBIX TEIl
1 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeliei. Macca u pazMepbl MOJIEKYI.
KomuuectBo BemectBa. [locTtosiHHass ABoraapo.

TernmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [lkana remneparyp Llenascus.

Mopens wupneanbHoro ra3za. OCHOBHOE YypaBHEHUE MOJEKYISPHO-KHHETUYECKOU
TEOPUHU HUJCAITBHOIrO ra3za. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpeaHel KHUHETHYeCKOU
SHEPruM TEIUIOBOrO JABMKEHUsA dvactull ra3a. lllkama temnepatyp KenbBunHa. ['a3oBbie
3aKOHBI. YpaBHeHue MenneneeBa—Knaneitpona. 3akon JlansToHa. WM3omporecchl B
WJIeabHOM Tra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacraBieHue
M30MPOLIECCOB: U30TEPMa, U30X0Pa, n300apa.

TexHuueckne ycTporcTBa M MPAKTHUECKOE TPUMEHEHUE: TEPMOMETP, OapoMETD.

Jlemoncmpayuu



OnbITHI, J0Ka3bIBAIONIME JUCKPETHOE CTPOEHUE BellecTBa, (GoTorpaduu MoOJeKyl
OpraHUYECKUX COCITUHEHUMN.

OneIThl 10 TU(PPY3UH )KUAKOCTEN U ra30B.

Mopenb O6pOyHOBCKOTO ABMXKEHUS.

Mogens onbita IlITepHa.

OneITHI, JOKa3bIBAIOLIUE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOICHCTBHS.

Mopens, WuoCTpUpyIoLas IpUpoAY JaBJICHUS I'a3a HA CTEHKU COCYAA.

OMnBIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS MEAJIbHOIO ra3a, N30IPOLIECCHI.

Yuenuueckuu saxcnepumenm, iabopamophvie pabomul

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHHU 00bEMa
KOMHATBI, TaBJICHHUS U TEMIIEPATypPbI BO31yXa B HEW.

HccenenoBanne 3aBUCUMOCTH MEXy ITAPAMETPAMH COCTOSIHUSA Pa3pEKEHHOT0 Trasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonnHamuyeckas cucremMa. BHyTpeHHsIS JHEprusl TEPMOJAMHAMUYECKON CUCTEMBI
u crnocodsl e€ uzMeHenus. KommdectBo TermnoTel U pabota. BHyTpeHHss sHeprus
OJTHOATOMHOI'0 MJEaJbHOr0 rasa. Buapl Teruionepenadu: TENIONPOBOAHOCTb, KOHBEKIINS,
M3JIydeHUe. YenbHas TEIUIOEMKOCTh  BemecTBa. KOIMYECTBO  TEIJIOTHI  IIPU
TeIIonepenaye.

[lonstue 06 agnadbarHom mnpouecce. IlepBblil 3aKkoH TepMoguHaMUKH. [IpuMmenenue
IEPBOro 3aKOHA TEPMOJUHAMUKHU K u3onpoueccaM. ['paduueckas narepnperanusi pabOThI
rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTUMOCTh TIPOIIECCOB B IPUPOJIE.

TeruioBbie MamwHbL. [IpUHIUIIBI AEUCTBHUS TEIJIOBBIX MamuH. [IpeoOpazoBanus
SHEPruu B TEIUIOBbIX MamnHax. Koadduiment noneznoro nelcTBUs TEMIOBOM MAIlIWHBI.
[Muxkn KapHo m ero xod(p@GUIUEHT MONE3HOTO JEHUCTBUS. DKOJIOTHMUYECKHE MPOOIEMbI
TEIJIO3HEPTETUKHU.

TexHu4ecKne yCTPOWCTBA M NPAKTUYECKOE NPUMEHEHME: IBUIaTENlb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HEPIUM Teja IMPU COBEPILIEHUHU pabOThI: BBUIET MPOOKH U3
OYTBUIKH O] ACHCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3Qupa B JJATYHHOU TPyOKe MyTEM
TpeHus (BUICOJEMOHCTpAIH).

W3MeHeHne BHYTpEHHEN SHEPruu (TEMIIEpATyphbl) TeNa MPH TeIIonepeiaye.

OmnbIT 0 aanabaTHOMY pacHIMPEHHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu mnapoBoil TypOWHBI, ABUTATeNsl BHYTPEHHETO CrOpaHusi, pPEaKTHBHOTO
JBUTATEIIS.

Yuenuueckuii oxcnepumenm, nabopamopnvle pabomuwl

N3mepenue ynenbHON TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn geujecmea. Pazogvie nepexoonl



[TapooOpazoBanrie u KoHAeHcauusd. Mcmapenune u kunenue. AOCOMIOTHas H
OTHOCHUTEJIbHAs  BIAXKHOCTH  BO3AyXa. HacelmeHHsld map. VYaenbHas  TeIUoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Teépnoe Tteno. Kpucramnuueckue u amopduble Tena. AHU3ZOTPONHUS CBOICTB
kpuctayioB. JKunkme kpuctamwisl. CoBpeMmeHHblE Marepuanbl. [lnaBnenue w
KpUCTaJUIM3anus. Y IenbHas TerioTa miasienus. Cyoaumanusi.

YpaBHEeHHE TEIJIOBOro OanaHca.

TexHU4eCKHe YCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U MICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHHU TIIOJIYYCHUA COBPCMCHHBLIX MATCpuaioB, B TOM YHUCIIC
HaHOMAaTCpUaJlIoB, U HAHOTCXHOJIOINH.

Llemoncmpayuu

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kunenue npu noHWXKEeHHOM JIaBJICHUU.

Cnoco0Ob1 U3MepeHusl BIaXKHOCTH.

HaGmonenne HarpeBaHus U MJIaBJICHUS KPUCTALIMYECKOTO BEIIECTRA.
JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii osxcnepumenm, rabopamopnsle pabomul

N3mepeHre OTHOCUTETHHOM BIAXKHOCTH BO3yXa.

Paznen 4. daekTpoanuHaMuKa

Tema 1. Inekmpocmamuxa

DnekTpu3anus Tela. DJeKTpudecKui 3apsia. J[Ba BuJa SJIEKTPUUECKUX 3apsJIOB.
[IpoBOAHUKH, AMDIICKTPUKHA M TOJYNPOBOAHUKHU. 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTrO
3apsiaa.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. TodeuHblid 3JIEKTPUUYECKHI  3apsl.
DnekTpuueckoe nose. Hanpsik€HHOCThH aiekTpudeckoro noss. [IpuHuun cyneprno3uuuu
AJIEKTPUYECKUX MoJei. JINHUM Hanps>)KEHHOCTH 3JIEKTPUUECKOTO MO,

PaGora cun snektpocratrudeckoro moss. llorenmuan. Pa3HocTs mOTEHITMATIOB.
[IpoBOJHUKM W  AUDJICKTPUKA B  DJIEKTPOCTATUUECKOM Toyie. JludjekTpuueckas
MIPOHUIIAEMOCTb.

OnexktpoéMkocTb. KoHzaeHcarop. OIJIEKTPOEMKOCTh IIJIOCKOTO  KOHJEHCATOpA.
DHeprus 3apsHLKEHHOTO KOHJIEHCATOopa.

TexHu4yeckue  yCTpOMCTBA M MPAKTUYECKOE  IPUMEHEHHUE:  DIIEKTPOCKOIL,
ANEKTPOMETD, IIEKTPOCTATUUECKas 3aLUTa, 3a3€MJIEHUE JIEKTPONIpUOOpOB, KOHEHCATOD,
KOIMPOBAJIbHBIN anmapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpoiCTBO M IPUHLIKI IEVCTBUSA YJIEKTPOMETPA.

B3anmopenicTBue Ha3JIEKTPU30BAHHBIX TE.

DIEKTPUUECKOE TOJIE 3aPSHKEHHBIX TElL.

[IpOBOIHUKH B IEKTPOCTATUYECKOM ITOJIE.



DJIeKTpOoCcTaTUYECKas 3alluTa.

JIMATIEKTPUKH B SJIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH TUJIOCKOTO KOHJIEHCAaTOpa OT IUIOMIAJAW IUIACTHH,
PAcCCTOSHUSI MEXYy HUMU U JUAJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamophule pabonul

N3mepenne anekTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannbwiit 3nekmpuueckuii moxk. Toxku ¢ paznuunvix cpeoax

DNEeKTpUYECKUN TOK. YCIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOr0 TOKA. McTOUHMKH
Toka. Cuia Toka. [TIoCTOSHHBIN TOK.

Hanpsbxenue. 3akon OMa [iJ1s1 yuacTka LETH.

DNEKTPUUECKOE  COMPOTUBJICHUE.  YJIETbHOE  CONPOTHMBJICHUE  BEIECTBA.
[TocnenoBarenbHOE, NapAILIETLHOE, CMEIIAHHOE COEUHEHNE POBOAHUKOB.

PaGota anexrpuueckoro Toka. 3akoH [[xoyms—JIenma. MomHOCTh IEKTPHUIECKOTO
TOKaA.

DNEKTpOABMIKYIAs CHJIa U BHYTPEHHEE CONPOTHUBIIEHHWE HCTOYHMKA TOKA. 3aKOH
OmMa 1715t ToTHOM (3aMKHYTOM) AlieKTprudeckon nenu. KopoTkoe 3ambIKaHKeE.

DJNIEKTpOHHAs MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTH COMNPOTUBIICHUS
METAJIOB OT TeMIieparypbl. CBEpXITPOBOIUMOCTD.

DJNEKTpUUECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHas: U MPUMECHAs] MPOBOJUMOCTH IMOJTYIPOBOJTHUKOB.
CsaoiictBa p—n-niepexoxaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DIEKTPUUECKUN TOK B PAaCTBOpPAxX M paciliaBax JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS
JIUCCOLIMALIUS. DJICKTPOJIN3.

OneKkTpuueckuid TOK B razax. CamMoCTOSATENbHBIM M HECAMOCTOSATENbHBIA pa3psjl.
Mounnus. [1na3ma.

TexHu4ecKkue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: aMIEPMETP, BOJIBTMETP,
peocTar, WCTOYHHWKU TOKA, 3JICKTPOHATPEBATEIbHBIC MPUOOPHI, JIEKTPOOCBETUTEIILHBIC
puOOpbI, TEPMOMETP COMPOTUBIICHHU S, BAKYYMHBINA TUOJI, TEPMHUCTOPHI U (DOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN MO/, TalbBaHHKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HaIPSIAKEHUS.

3aBUCUMOCTh COMPOTUBJICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOIIAIU
MOMNEPEYHOr0 CEUYCHHS U MaTepuarna.

CwmenranHoe COeIMHEHNE TPOBOAHUKOB.

[IpssMoe  W3MepeHHe  SJIEKTPOABMIKYINEH  CHJbl.  KOpoTkoe  3aMbIKaHHUE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHMUS.

3aBUCUMOCTh COPOTUBJICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB AJIEKTPOJIUTOB.



HckpoBoil pasps 1 MpoBOAUMOCTb BO3yXa.

OAHOCTOPOHHSS TPOBOJAUMOCTH IHO/A.

Yuenuueckuii osxcnepumenm, rabopamopnvie pabomuwl

N3yueHne CMEIaHHOro COeAMHEHNSI pE3UCTOPOB.

M3mepenne SICKTPOABIKYIICH CHUJIBI HCTOYHHKA TOKA W €ro BHYTPEHHETO
COIIPOTUBJICHHUS.

Hab6mroienue amekTpoimsa.

MexknpeaMeTHbie CBA3H

N3yuenue kypca pusmku 6azoBoro ypoBHs B 10 kiacce OCyHIECTBIAETCS C y4ETOM
COZIEpXKATEIbHBIX MEXKIPEIMETHBIX CBSI3eH ¢ KypcaMH MaTeMaTHWKH, OMOJIOTHH, XWMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemuule noHamus, CBI3aHHbIE C N3YYEHHEM METO/I0OB Hay4YHOrO MO3HAHUS:
ABJICHUE, HAYYHBIN (QakT, rumnore3a, pusnyueckas BEIMYHUHA, 3aKOH, TEOpUs, HAOIIOIeHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHHEe CUCTEMbl YpaBHEHWH, JMHeWHas (QyHKUuUs, mapabdona,
runepbona, ux rpad@uKu U CBOICTBA, TPUTOHOMETpUUYECKHE (YHKUIMHU: CHHYC, KOCHHYC,
TAQHTEHC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl H UX
IPOEKIMU Ha OCH KOOPJMHAT, CJIOXKEHUE BEKTOPOB.

buonocusa: wmexaHuyeckoe MBUXKEHUE B JKUBOM mnpupoxae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHU3MOB (BHJABI TEIUIONEperadd, TEMJOBOE pPAaBHOBECHUE),
AIIEKTPUIECKHE SIBIICHUS B KUBOU MTPHUPO/IE.

Xumus: JTUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE aTOMOB W MOJIEKYN, MOJb
BEIIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEN, JKUIKOCTEH M Ta30B,
AIIEKTPUIECKHIE CBOMCTBA METAJIJIOB, DJIEKTPOIUTHYECKAS TUCCOIIMAIINS, TaTbBAHUKA.

l'eoepaghus: BIaXXHOCTh BO3/lyXa, BETPBI, OApOMETpP, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE JBUKEHUHM C HCIONIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUST B TEXHMKE, MOJIIMITHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUS HMITYyJIbCa B
TEXHUKE (pakera, BOAOMET W Jpyrue), JBUTATeNlb BHYTPEHHETO CropaHus, MapoBas
TypOuHa, OBITOBOM XOJIOAWJILHUK, KOHAMIIMOHEP, TEXHOJOTUU TMOJYYEHHUS] COBPEMEHHBIX
MaTepuanoB, B TOM YHCIE HAaHOMATEPUAIOB, U HAHOTEXHOJOTHUH, DJIEKTPOCTaTUYECKas
3allUTa, 3a3eMJICHHE AIEKTPONPUOOPOB, KCEpOKC, CTpYUHBIN PUHTED,
AJIEKTPOHATrPEeBATEIbHBIC TPUOOPHI, SJEKTPOOCBETUTEIbHBIC TIPHOOPHI, TATbBAHUKA.

11 KVIACC

Paznen 4. daekTpoauHamMuka
Tema 3. Maznummnoe noJe. IneKmpoMazHUMHAA UHOYKYUA
[ToctositHHBIE MarHUTHL. B3anMo1eMcTBHUE TOCTOSSHHBIX MAarHUTOB. MarHuTHOE TI0JIE.
Bekrop marnutHOM uwHAaykuuu. lIpuHUMO cynepno3uiMu MarHUTHbIX nosie. JIluHumn



MarHuTHOW HWHAYKIMM. KapTWHa JWHWAM MarHUTHOM MHAYKIUU TOJIA TOCTOSTHHBIX
MAarHUTOB.

MarauTHOoe mNoje MPOBOAHMKA C TOKOM. KapTwuHa NTWHHN WHIYKOIHMHU MAarHUTHOTO
IIOJISL JUVIMHHOTO IIPSIMOTO ITPOBOJHKUKA U 3aMKHYTOI'O KOJIBLIEBOI'O POBOJIHUKA, KATYIIKH C
ToKOM. OnbIT Opcrena. BzanmonecTBrue MpoOBOAHUKOB C TOKOM.

Cunia AMnepa, €€ MOJ1yJIb U HallpaBJICHHE.

Cuna JlopeHimia, e€ MoayJb W HampaBjieHUeE. JIBU)KEHUE 3apsyKEHHOM 4YacTHUIbl B
OJIHOPOJIHOM MarHuTHOM Tosie. Pabora cuiiel Jlopenna.

SIBrieHME HPNEKTPOMArHUTHOW WHAYKIWHU. [IOTOK BEKTOpa MarHUTHOM HWHIYKLIUU.
DJIEKTPOABMIKYIIAS CUJIA MHAYKIIMU. 3aKOH JIEKTPOMarHuTHON nHAYKIMKU Dapazes.

BuxpeBoe 371eKTpruieckoe moiie. DIEKTPOJABIKYIIAs CUJla UHAYKIMU B MPOBOJIHUKE,
JBHKYILEMCS IIOCTYNATEbHO B OTHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuiio Jlenua.

NHyKTUBHOCTS. SBnenue CAMOMHAYKIIUH. DIEKTPOABUKYIIAS cujia
CaMOMHIYKIIHH.

DHeprus MarHUuTHOTO MO KaTYIIKA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: IOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, AJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS
I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE PJIEKTPOHHOIO MyYKa MAarHUTHBIM MOJIEM.

JIMHUY UHAYKIIMY MAarHUTHOTO TIOJISL.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHNE PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaswuiio Jlenua.

3aBUCHUMOCTh  DJICKTPOABMIKYIIEH CHJIBI HWHIYKIUM OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO IMOTOKA.

SIBrieHME CaMOWHIYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomol

N3yueHne MarHuTHOrO NOJIsl KATYIIKHA C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHTYKIHH.

Pa3znen 5. KosieGanusi ¥ BOJHBI
Tema 1. Mexanuueckue u 31eKmpoMaZHUMHblE KOJEOAHUA



KonebarenpHas cucrema. CBOOOIHBIE MEXaHWYECKHUE KoyieOaHus. ['apMoHHUYecKue
konebanusa. I[lepuon, dacrora, ammumryna u (aza konedbanuil. [Ipy>KUHHBIH MasTHUK.
MaremaTtnyeckuii MasTHUK. YpaBHEHHE TapMOHMYECKHX KoseOaHui. I[IpeBpamienue
SHEPrUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbubiit koHTYp. CBOOOAHBIEC AJIEKTPOMArHUTHbBIE KOJIEOAHUSI B UJI€AIbHOM
KOJIe0aTEeTLbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHMYECKUMU U DJICKTPOMAarHUTHBIMU
koneOanusamu. @Dopmymna Tomcona. 3akoH COXpaHEHUS DHEPrUM B  HJICAITLHOM
KOJIeOaTeIbHOM KOHTY]E.

[IpencraBnenne o 3aTyxawmux KojeOaHUSX. BBIHYKIEHHBIE MEXaHUYECKUE
koseOanus. Pezonanc. BeIHYXIeHHBIE DJIEKTPOMArHUTHBIE KOJICOaHus.

[lepemenHsblii TOK. CUHYCOMAAIBHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYHOE U JEHCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U HAIIPSDKEHMUS.

Tpanchopmartop. IlpousBojacTBo, mnepegaya U MNOTPEOJICHHE AIEKTPUUECKOU
SHEPruu. OKOJOTMYECKHE PHCKM TpH MPOU3BOJACTBE 3ieKkTposHeprun. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEHEBHON KU3HU.

TexHu4ecKne yCTPOMCTBA M IPAKTHYECKOE IMPUMEHEHHUE: JJIEKTPUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUU JJIEKTPONEpEaay.

Jlemoncmpayuu

HccnegoBanue mapamMeTpoB  KojeOaTeabHOM  CUCTeMbl  (MPYKUHHBIA WK
MaTEMaTUYECKUNA MASITHUK).

Hab6mtoienne 3aTyxaronux KojaeoaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6monenne pe3onanca.

CBOOO/IHBIE 2JIEKTPOMArHUTHbIE KOJIEOaHMUS.

OcuuorpaMMbl  (3aBUCMMOCTA  CWJIBI TOKA M HAIpPSKEHUSI OT BPEMEHHU) IS
AIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pesonanc mpu  mocinegoBaTENbHOM — COSOUHEHMM — PE3UCTOpA,  KaTyLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb IMHUU 3AEKTPONEpeIadn.

Yuenuueckuii osxcnepumenm, rabopamopnvle padbomol

HccnenoBanre 3aBUCMMOCTH MEPHOJIa MAJIbIX KOJIeOAaHUM Tpy3a Ha HUTH OT JIJTUHBI
HUTHU U MAccChl rpy3a.

HccnenoBaHne INEPEMEHHOIO TOKAa B LENM W3 IOCIENOBATENBHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAZHUMHbLE G0JIHbL

Mexannueckue  BOJIHBI, yclioBHs — pacnpoctpaHeHus. Ilepuon.  CkopocThb
pacnpocTpaHeHusl U AjMHa BoJHbL. [lonepeuHbie U npoaosibHbIe BOJIHBI. MHTEppepeHus
U qudpakiusg MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.



ONEKTPOMATrHUTHBIE BOJIHBIL. Y CIOBHS HW3JIY4CHHsI OJIEKTPOMAarHUTHBIX  BOJIH.
B3aumnass opuentanus BektopoB E, B, V B anexkrpomarnutHOil BojiHe. CBOMCTBa
AJEKTPOMAarHUTHBIX BOJIH: OTpPaK€HHE, MNPEJIOMIICHUE, MoJsgpu3anus, Audpaxuus,
uHTepdeperuus. CKopocTh ANEKTPOMArHUTHBIX BOJIH.

[Ikayna 3neKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 3JIEKTPOMarHUTHBIX BOJH B TEXHUKE
U OBITY.

[IpyHIMIIBI paANOCBS3U U TENEBUICHUS. Pagronokamus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOMIEN CPEMBIL.

TexHnueckne  ycTpoWCTBA W INPAKTUYECKOE NPUMEHEHUE:  MY3bIKAJIbHbBIE
UHCTPYMEHTBI, YIbTPa3ByKOBasi JMArHOCTHMKAa B TEXHUKE M MEIMIIMHE, pajap,
paaronpuéMHIK, TETIEBU30p, aHTeHHA, TenaedoH, CBU-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacCIpPOCTPaHEHUE TONEPEUHBIX U MPOJAOIBHBIX BOJH.

Kone6momeecst Teno kak HCTOYHUK 3BYKA.

HaGmronenrie oTpaskeHus U MPETOMIICHUSI MEXaHUYECKUX BOJIH.

HaOmonenune narepdeperiinu u Audpakiny MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA € aMIUIMTYIOM M 4acTOTOM
KOJIeOaHUH.

HccnenoBaHne CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, IPEIOMIICHUE,
noJisipu3anus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmMonnHelrHOE pacpOCTPAHEHHUE CBETA B OJHOPOIHOU
cpene. JIyud cBera. ToueyHbI UCTOYHUK CBETA.

OTpaxkeHue cBera. 3aKOHbBI OTpakeHus cBeta. [locTpoeHne n3006paxeHuil B MI0CKOM
3epKae.

[Ipenomnenune cBera. 3aKOHBI TPENOMJCHUS CBeTa. AOCOTIOTHBINA TOKa3aTeNb
npenomMiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenpHbli yroi noJHOro BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. ClnoxHbIiA cocTaB Oemnoro ceera. L{BeT.

CoOuparome u pacceuBaromiue JuH3bl. ToHKas mH3a. DOKycHOE paccTosHuE U
ONTHYECKas cuja TOHKOM JMH3bL llocTpoeHne wu300paxkeHHii B coOuparomux u
paccenBarOUX JuH3aX. POopMyra TOHKOU JIMH3bL. Y BETUYCHUE, JaBAEMOE JTMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUYECKOM ONTUKH.

BonnoBas ontuka. UuTepdepenuuss cera. KorepeHTHble HCTOYHHMKHU. Y CIOBHUS
HaOMIOJCHUST MAakKCUMYMOB M MHHMMYMOB B HMHTEP(EpPEHIIMOHHOM KapTHHE OT JABYX
cUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus ceera. dudpaxiuonHas pemérka. YciioBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB IpH MMaJIEHUU MOHOXPOMAaTHYECKOT0 CBETA Ha NU(PPAKIIMOHHYIO PEIIETKY.



[lonspuzanus ceera.

TexHuuyeckue yCTpONUCTBA U MPAKTUYECKOE MPUMEHEHHE: OUKH, Jyma, ¢oToanmnapar,
MPOCKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKON, BOJOKOHHAs ONTHKA, MU(PpaKIrOHHAs
peLI€TKa, OJIAPOUL.

Jlemoncmpayuu

[IpsiMonMHENHHOE pacpoCTpaHEHUE, OTPAXKEHHUE U IpesiomiieHue cBera. OnrTuueckue
puOOpHI.

[TonHOe BHYTpEeHHEE OTpakeHue. Mojiesib CBETOBO/IA.

HccnenoBanre cBONCTB M300paKEHU B JIMH3AX.

Mogenu MUKpPOCKOIa, TEJIECKOIA.

Habmronenne naTepdepeHium cBera.

Habmronenne nudpakmum cBeta.

HaGmronenue nucriepcuu cBeTa.

[Tony4yeHue crekTpa ¢ MOMOIIbIO PU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbI0 AUGPAKIUOHHON PEIIETKY.

Habntoienre nomnsipusaiuu cBeTa.

Yuenuueckuii osxcnepumenm, rabopamopnsle pabomul

N3mepeHue rmokaszarens MpeJoMIICHHS CTEKJIa.

HccnegoBanue cBOMCTB M300paKeHUN B JIMH3AX.

Hab6mronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI crIeNMATBLHOI TEOPUH OTHOCUTEIBHOCTH
['panuubl TPUMEHMMOCTH KJIIACCMYECKOM MexaHuku. [locTymarel cnennanbHOU
TEOPUU OTHOCHUTEIHLHOCTHA: MHBAPUAHTHOCTh MOJIYJII CKOPOCTH CBETA B BAKyyME, ITPUHITUII
OTHOCUTEJILHOCTH DUHIIITEIHA.
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH. 3aM€EIJICHUE BPEMEHU U COKPAILICHUE JJIMHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBsI3b MacChl C SHEPrUe U UMIYJIbCOM PEJIATUBUCTCKON YaCTUI[bI. DHEPTUS TTOKOSI.

Pasznen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®oronsl. @opmyna [lnanka cBsi3u 3Hepruu (HOTOHA C €ro 4YacTOTOW. DHEPrus u
UMITYJIbC (DOTOHA.

OtkpeiTue u wuccienoanre @ororddexra. Onbitel A. I'. CromeroBa. 3aKOHBI
dororpdexra. VYpaBHenue OitHmTediHa s pororddexra. «KpacHas rpaHuian
dbotorddekra.

Jasnenne ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHudeckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHE:  (POTORIEMEHT,
dboTomaTunK, coTHeUHas O0arapesi, CBETOIUOI.



Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOM IIJIACTUHOM.
HccnenoBanre 3aK0HOB BHEIIHETO (GOTO3(hPeKTa.
Ceeroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OmbiTel Pesepdopma mo paccesHuio o -4acTHIIL.
[Inanerapnas mozens aroma. [loctynatel bopa. M3nydenue u norsnouieHrue (GOTOHOB MPH
MepexoJie aToMa ¢ OJJHOI0 YPOBHSI SHEPruu Ha Apyroi. Bunasl ciektpoB. CHEKTp ypOoBHEM
JHEPIruM aTomMa BOAOPOAA.
BomnoBeie cBouctBa wactull. Bomuel ge bpounma.  KopnyckymnsipHO-BOJIHOBOM
yaJli3M.
CHOHTAaHHOE U BBIHYKJICHHOE U3IIyYEHUE.
TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: CHEKTPAJIbHBIM aHAIMU3
(cIeKTpOCKoIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbiTa Pesepdopra.
OmnpeneneHue IIMHBI BOJHEI JIa3epa.
HaGmronenue TmHeHyaThIX CIEKTPOB U3TyYEHUS.
Jlazep.
Yuenuueckuii osxcnepumenm, rabopamopusle pabonul
HaGmronenue nuHelyaToro CrexkTpa.
Tema 3. Amomnoe a0opo
OKCIIEpUMEHTBI,  JTOKA3BbIBAIOIIUE  CJIIOKHOCTh  CTpoeHus  sapa.  OTKpeITHE
panunoaktuBHOCTU. OmnbIThl Pesepdopna mo ompeneneHuio cocraBa paadOaKTUBHOTO
uznydenusa. CBoiicTBa anbda-, Oera-, raMMa-uznydeHus. BiusHue pagnoakTUBHOCTH Ha
YKVBBIE OPTaHU3MBI.
OTkpbiTHE TTPOTOHA U HelTpoHa. HykionHas monens aapa I elizenOepra—BaneHko.
3apsn sapa. MaccoBoe uucio saapa. M30tormsl.
Anbda-pacnaa. DJIEKTpOHHBIM W TMO3UTPOHHBIN Oera-pacman. ['aMma-uziaydeHwue.
3aKOH paJIMOAKTUBHOIO pacmnaja.
DHeprusi CBS3U HYKJIOHOB B siipe. S nepHbie cuibl. JledekT Macchl sapa.
Snepnsbie peakiuu. JleneHue u CUHTE3 €.
Anepubrit peakrop. TepmosinepHbiii cunte3. [IpoOremMbl U MEPCHEKTUBBI SIACPHON
DHEPIreTUKH. JKOJOTHUECKUE ACTIEKTHI SIAEPHON SHEPTETUKH.
DneMeHTapHble YacTullbl. OTKPBITUE MTO3UTPOHA.
MeTto1b1 HAaOJIIOIEHUS U PETUCTPALIMN 3JIEMEHTAPHBIX YACTHII.
dyHaMeHTalbHbIE B3auMOACHCTBUSI. ENMHCTBO (hH3MYECKON KapTUHBI MUpa.



Texnuyeckue ycTpoWcTBa W MpPaKTUYECKOE MPUMEHEHHUE: [03UMETp, Kamepa
Buiibcona, simepHblil peaktop, atToMHas Oomoa.

Jlemoncmpayuu

CuéTYnK HOHUBUPYIOIIHUX YACTHII.

Yuenuueckuii osxcnepumenm, rabopamopusle pabonul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTUA acTpoHOMUHU. lIpukinanHOE M MHPOBO33PEHUECKOE 3HAUYCHUE
aACTPOHOMHM.

Bun 3B&3mH0r0 HeOa. Co3Be3us, spKue 3BE3/1bI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

Connevnas cucrema.

Connue. ConmHeuHas akTUBHOCTb. Mctounuk sHeprum CosHLA U 3BE31. 3BE3IBI, UX
OCHOBHBIC XapaKTepUCTHKU. /[narpamma «CHeKTpajgbHBIA KJIACC — CBETUMOCTH». 3BE3JbI
TJIABHOM TOCIEA0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTb» JJIA 3BE3] IJIaBHOU
1ocjeioBaTeIbHOCTH. BHyTpeHHee cTtpoeHue 3BE3a. COBpEMEHHBIE MPEJICTABICHUS O
MPOUCXOKACHUU U 3BooIMU CONHIA U 3BE3/T. DTaIbl )KU3HH 3BE3I.

Muieunsiii [Tyt — Hama ["anaktuka. [lonoxxenue u aBwxkenue Comnnia B ['anakTuke.
Turnbl ranaktuk. PagroranakTuku U kBa3zapel. YEpHbBIE IBIPHI B AAPAX FaJaKTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66sa. Pazoeranue ramaktuk. Teopus
bosnbiioro B3peiBa. PennkroBoe nsnyyueHue.

Macmrabnas crpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUM.

Vuenuuecxue nabarooenus

HaGmronennsi HEBOOPYKEHHBIM TJIA30M C  HCIOJB30BAHUEM  KOMITBIOTEPHBIX
NPWIOKEHUM ISl ONpe/iesieHUs] MOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHbIE c03Be3/11si CEeBEpHOTO MOIYyIIApUs U SIPKUE 3BE3IBI.

Hab6monenus B Teneckon JlyHsl, mianer, Mneunoro Ilytu.

O06o0mariee MOBTOpPEHUE

Ponp u3ukm u acTpoHOMHM B SKOHOMHUYECKOH, TEXHOJIOTHUYECKOW, COIMAITBHON U
ATUYECKON cdepax IesTEIbHOCTH YEelIOBEKa, POJib M MECTO (PU3MKU U aCTPOHOMHH B
COBPEMEHHOM Hay4YHOM KapTUHE MHpa, pojib (PU3MYecKoil Teopuu B (HOPMHPOBAHUU
npelcTaBieHud 0 (PU3NYECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTUHBI MUpPA B
00IIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUMN O IPUPOIE.

MexnpeaMeTHbie CBSA3H

N3ydenune kypca ¢uszuku 6a30Boro ypoBHsa B 11 kimacce ocyiiecTBiseTcs ¢ y4€TOM
COJIepKATEIbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMH MaTeMaTUKH, OMOJIOTUM, XHUMUH,
reorpadu ¥ TEXHOJIOTHH.



Meswcnpeomemmusie nowsimus, CBI3aHHBIE C N3yY€HHEM METOJI0B HAYYHOTO MTO3HAHUS:
ABJICHUE, HAyYHBIH (haKT, TUIIOTE3a, (pU3nUecKas BEIMUMHA, 3aKOH, TEOpHs, HAOIIOICHNUE,
HKCHEPUMEHT, MOJCIIMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxka: pelieHWe CUCTEMBbl YPaBHEHUW, TPUTOHOMETpUUYECKHE (DYHKLHUU:
CHHYC, KOCHHYC, TaHTEHC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbl M MX MPOEKUUH HA OCH KOOpPAMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOAHbBIC
AJIEMEHTapHbIX (DYHKUUN, TPU3HAKK NOA00US TPEYrOoJIbHUKOB, OMNpEAeSiCHUE IIIOAAH
II0CKUX (uUryp u o0bEéMa Te.

Buonocus: snekrpudeckue sSBICHUS B )KUBOM MPHUPOAE, KoyeOaTellbHbIE ABMKCHUS B
KUBOW TPUPOJE, ONITUIECKUE SBJICHUS B )KHUBOW MPUPOJIE, ACHCTBUE paauallii Ha >KUBbIC
OpraHu3MBbl.

Xumus: CTpO€HHE aTOMOB M MOJIEKYI, KPUCTAJJIMUECKas CTPYKTypa TBEPABIX TeT,
MEXaHU3Mbl 00pa30BaHMs KPUCTAJUINYECKOM PEIIETKY, CIIEKTPATbHBINA aHATU3.

l'eocpagpus: MarHWTHBIE TONIOCA 3€MJIH, 3aJIe)KM MAarHUTHBIX pyhA, (OoTochEMKa
3eMHOU TOBEPXHOCTH, MPECKA3aHUE 3EMIICTPSCECHHIA.

Texnonocua:  AMHUW  3JIEKTpoIeperad,  TEHepaTop  MEPEeMEHHOro  TOKa,
AJIEKTPOJBUTATENh, WHAYKIMOHHAS TI€Ub, pajap, paAuoONpUEMHHK, TEIEBU30p, aHTCHHA,
tenedoH, CBU-neus, NpoeKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COHEYHas Oarapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yuebHoro npeamera «Ou3nka» Ha YpOoBHE CPeHETO 00IIero 00pa3oBaHus
(6a30BBIN  YpOBEHB) JODKHO OOECIEUUTh JIOCTHXKCHHE CIENYIONUX JIMYHOCTHBIX,
MeETaIpeIMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS YydeOHOro mnpeamera «DU3MKa» TOJKHBI
OTpakaTb ~ TOTOBHOCTh ¥ CHOCOOHOCTh  OOyYalomIMXxcs  pPyKOBOACTBOBATHCS
chopMupOBaHHON BHYTPEHHEH MO3UIIMEH TUYHOCTH, CUCTEMOM [IEHHOCTHBIX OPUEHTAINH,
MMO3UTUBHBIX BHYTPEHHHUX YOEXICHUH, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSIM
POCCUICKOr0 OOIIECTBa, PACIIMPEHHE MXU3HEHHOI'O ONbITa W OMNbITA JEATEILHOCTH B
IPOLIECCE pEANU3allMi OCHOBHBIX HANpPABICHUN BOCHUTATEIBbHOW IEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

c()OPMUPOBAHHOCTh TPAXKIAHCKOW TMO3ULHMHM O0YyYarolmerocs Kak akKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOro 00IIECTBA;

[IPUHSTHE TPaAULIMOHHBIX 00IIEYEIIOBEYECKUX T'YMaHUCTUYECKUX 51
JNEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYI JEATEIBHOCTb B HMHTEPECaX TI'PaXJaHCKOIO
o01IEeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJCHUCTBOBATh C COLMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C HUX
(GYHKIUAMY ¥ HA3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPMOTHYECKOT0 BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUICKOMN I'paXAaHCKON UAEHTUUYHOCTH, MATPUOTU3MA,;

LIEHHOCTHOE OTHOUIECHUE K T'OCYIapPCTBEHHBIM CUMBOJIAM, TIOCTHKEHUSM POCCUUCKHUX
YU€HBIX B 001aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITUTAHMSA:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBEICHUS;

CIIOCOOHOCTh ~ OIEHWBATh CHUTYallMi0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTM, B TOM YHCIE B
NESTEIIbHOCTUA YU4EHOTO;

OCO3HAHUE JIMYHOTO BKJIA/1a B IOCTPOCHUE YCTOMYMBOIO OY1yILEro;

4) 3¢TeTHYeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYasg JCTETUKY HAy4YHOIO TBOPYECTBA,
OpUCYIIETro (PU3NYECKOU HAYKE;

5) TpyaoBoOro BocnuTaHus:



HHTEpeC K pa3audHbIM chepaM mpodecCHOHAIBHOM ACATEIBLHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PM3MKON W TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymylien
npodeccuu B peann30BbIBaTh COOCTBEHHBIC )KH3HEHHBIC TUIAHBI,

TOTOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (PUBUKHU
Ha TIPOTSHKEHUN BCEH KU3HH,

6) PKOJIOrHYeCKOr0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTh IKOJIOTHYECKOU KYJIbTYPbI, OCO3HAHHE TI00aLHOIO XapaKTepa
AKOJIOTMYECKUX MpoOIeM;

IUIAHUPOBAHUE W OCYILIECTBICHHUE JEUCTBUM B OKPYXKAIOLIEW Cpele HAa OCHOBE
3HAHHU LeJIed YCTOMYUBOIO Pa3BUTHUs YEJIOBEUYECTBA;

paciiupeHue OmbITa JACSITEILHOCTH SKOJOTUYECKOW HAMPaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 0 (PU3UKE;

7) HEHHOCTH HAYYHOTr' O TIO3HAHMS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (PU3NUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAyYHOW NEATeILHOCTH, TOTOBHOCTh B IPOIIECCE W3yUCHUS
(U3HUKU OCYIIECTBIATh MPOCKTHYIO M MCCIIEIOBATEIBCKYIO ACATEIBHOCTh MHANBUIYATHHO

U B CPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbLHbIE YUeOHbIE JIelicTBUS
ba3oBbIe JJoruueckue 1eMcTBUS:
CaMOCTOSITEILHO (POPMYIUPOBATH U aKTYaJU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;
OMPEACIISITh LN ACATEIbHOCTH, 3a4aBaTh NTapaMeTPhbl U KPUTEPUU UX JOCTUKCHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHUS B PACCMATPUBAEMBIX (DU3UICCKUX
SIBIICHUSX
pa3pabaThiBaTh IIJIaH peELICHUs] MpoOJieMbl C YYETOM aHalu3a HUMEIOIIUXCS
MaTEpPUAIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTh, OICHUBATH COOTBETCTBUE pPE3YJILTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEICTBUAN IEATEIbHOCTH;
KOOPJIMHUPOBATh U BBHITIOJHATH Pa0OTy B YCJIOBHUSAX PEATbHOTO, BUPTYaJIbHOTO HU
KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarelbCKue 1eMCTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEHN, KIIOYEBBIMU TOHATHUSIMH W METOAAMHU
(du3nyecKkoil HayKu;



BJIaJICTh HaBBIKAMH Y4eOHO-HCCIICOBATEIbCKOW W TPOSKTHOW NEATEIhHOCTH B
o0yacTv (U3HUKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TOMCKY METOIOB
penreHust 3a1a9 PU3NIECKOTO CoePKaHus, TPUMEHEHHUIO Pa3IMYHBIX METO0OB ITO3HAHWS;

BJIQJIETh BUJAMU JIEATEIHHOCTHU 1O MOJYyYEHUIO HOBOT'O 3HAHMUSI, €0 UHTEPIPETAIIHH,
MpeoOPa30BaHUI0 U NMIPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CHUTYAIUAX, B TOM YHCJE TPH
CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTYaJIU3UpOBATh 3a7ady, BBIJBUTATh
TUINOTE3y €€ pEIIeHHs, HaXOIUTh apryMEHTHI I JOKa3aTeIhCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh MapamMeTpbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TIOJIYYCHHBIC B XOJC PEIICHHS 3aJaud Pe3yJIbTaThl, KPUTHUYCCKU
OIICHMBATh X JOCTOBEPHOCThH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4d B 00Pa30BaTEIbHON EITEILHOCTH,
B TOM YHCIIE TIPY U3Y4EHUHU (QU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIlHSIM, OIICHUBATh TPHOOPETEHHBIN OIIBIT;

yMeTh  TMEPEHOCHUTh  3HaHWs 10  (U3MKE B  MPAKTHYECKYI0  0OJIaCTh
KU3HEICATCITLHOCTH,

YMETh HHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIE UJICH, MPEJIaraTh OPUTMHAIBHBIC TIOJIXO/IbI U PELICHUS;

CTaBUTH TIPOOJIEMBI U 3371a4H, TOMYCKAIONTHEe ATbTECPHATUBHBIC PEIICHMUS.

Pabora ¢ undopmanmneii:

BJIQJICTh HABBIKAMHM TIONIy4eHHMs] HWH(OpMaruu (QU3NYECKOro COACpKaHUS W3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK, AaHAaJIU3,
CUCTEMATH3allUI0 W WHTEPHPETANI0 WHPOPMAIMU PaA3UYHBIX BHIAOB ©  (HoOpM
IIPEICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTH MH(OpMAITHH;

UCTIOJIb30BaTh CPECTBA MH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEIIeHN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AIIMOHHBIX 3a7a4 C COOJI0ICHUEM
TpeOOBaHUII DSPrOHOMHUKH, TEXHUKHA OE€30MacCHOCTH, THUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX M 3TUYECKUX HOPM, HOpM WH(OPMAITMOHHOHN 06€301acHOCTH;

CO3/1aBaTh TEKCTHI (DM3MYECKOTO COJEPKAaHUS B PA3IMYHBIX (GopMarax ¢ ydETOM
HazHA4YCHUS WHOOpMAIMU W IICJIEBOM ayIUTOPUH, BEIOMpas ONTUMAIbHYIO (QOpMY
MIPE/ICTABIICHUS U BU3yaJTU3aIIHH.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIC YUeOHbIe 1eiiCTBUA:
OCYIIECTBIIATH OOIIEHNUE Ha YpOKax (PU3UKHU U BO BHEYPOUHOU JIEATEIIbHOCTH;
pacrno3HaBaTh MPEANOCHUIKN KOHGIMKTHBIX CUTYaIlUi U CMSATYaTh KOH(IJIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C UCTOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;
MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U UHIUBUTyaIbHON PaOOTHI;



BbIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX JIEUCTBUN € yUETOM OOLIUX HHTEPECOB U
BO3MOYKHOCTEH Ka)XJ[0T'0 YIEHA KOJJIEKTUBA;

IIPUHUAMATh L€ COBMECTHOU JEATEIBHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH
JEUCTBUA 10 €€ TOCTHKEHUIO: COCTABIATH ILIaH JNEUCTBUN, PACIPENEIATh POJIA C YYETOM
MHEHHI YYaCTHUKOB, OOCYKJaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KaueCTBO CBOET0 BKJIaJa M KaXKIOrO0 YYaCTHMKAa KOMaHIbl B OOLIMii
pe3yabTaT 1o pa3padOTaHHBIM KPUTEPUSIM;

Mpe/AyiaraTb  HOBBIE  NPOEKThI, OLEHHUBaTh MAEW C TO3WLIUM  HOBU3HBIL,
OPUTMHAIILHOCTH, NMPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh MO3UTUBHOE CTPATETMYECKOE IMOBEICHHUE B PA3JIMYHBIX CUTYALUSX,
MPOSIBIISITH TBOPUECTBO M BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe 1eilicTBUS
Camoopranuzanms:
CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIbHYIO JEATEIBHOCTh B 00JaCTH (DU3UKHU
Y aCTPOHOMUH, BBISBIISTH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS Pacu€THHIX M KAa4YE€CTBEHHBIX 3ajad,
IUIaH BBINOJHEHUS IPAKTUYECKON paboThl ¢ yUETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U IIPEANIOYTEHNN;
JIaBaTh OIICHKY HOBBIM CHUTYAaIIUsIM;
pacIMpATh paMK{ y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIH;
JieaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pellIeHHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (OPMUPOBAHUIO W TIPOSIBICHUIO SPYIUIHMH B 00JIacTH (PU3MKH,
MOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHATbHBIN HHTE/IEKT:
JaBaTh OLEHKY HOBBIM CHUTYyallMsiM, BHOCHTb KOPPEKTHUBBI B JESTEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;
BJIaJIeTh HaBbIKAMHU II0O3HABATEIbHOUW pe(IeKCHU Kak OCO3HAHHUS COBEPIIAEMbIX
JEHUCTBUN U MBICIIUTEIBHBIX IPOLECCOB, X PE3YJIBTATOB U OCHOBAHUM;
UCTIONIb30BaTh MPUEMBI peICKCUU M OLEHKH CUTyallud, BbIOOpa BEpHOTO
peLeHus;
YMETh OLICHUBATh PUCKU Y CBOEBPEMEHHO IPUHUMATD PELLEHUS IO UX CHUKECHHUIO;
MPUHUMATH MOTHBBI U apTYMEHTHI APYTUX NP aHAJTHN3E Pe3yIbTaTOB ACSITEILHOCTH;
IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;
NPUHUMATh MOTHBBI U apTYMEHTHI APYTUX MIPH aHAIHN3E Pe3yIbTaTOB ACSITEIHLHOCTH;
MPU3HABATh CBOE MPABO U MPABO IPYTUX HA ONTHOKHU.



B mpoumecce AOCTMXKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHsI IPOrPAMMBI 11O
(¢u3uKe 1 ypOBHsI CpeHEro o0uiero o0pa3oBaHusl y 00y4arolUXCsl COBEPLUICHCTBYETCS
AMOIMOHANIbHBIN MHTEIIEKT, IPEANoNaraouil chOpMUPOBAHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIOIIETO CIOCOOHOCTh IOHUMAaTh CBOE 3MOILMOHAIBHOE
COCTOSIHUE, BUETh HAIMpPABIEHUS PAa3BUTHUA COOCTBEHHOM 3MOLIMOHAIBHOU cepbl, ObITH
YBEPEHHBIM B ce0e;

CaMOpETYJUPOBAHMS,  BKJIIOYAKOUIETO  CaMOKOHTPOJb, YMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K AMOIIMOHAIBLHBIM
M3MEHEHUSIM U IPOSIBISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOLIEH CTPEMIICHHE K JOCTUXKEHUIO LS U YCIIEXY,
ONTHUMU3M, NHULIUATUBHOCTh, YMEHHE JIEHCTBOBATh UCXO/IS U3 CBOMX BO3MOXHOCTEH;

OMIIATUH, BKJIOYAIOLIEH CHOCOOHOCTh IOHHMMATh AMOIMOHAIBHOE COCTOSHHE
APYTUX, YYUTHIBaTh €0 MpPHU OCYLIECTBICHUM OOILIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTpauBaTh OTHOIIECHHUS C
APYTUMU JIOAbMH, 3a00TUTHCS, TPOSBISITH MHTEPEC U Pa3periaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATDI

K xoniy oOydyenuss B 10 kijiacce mpeaMeTHBIC Pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUI:

JEMOHCTPUPOBAaTh Ha IMpUMEpax poilb U MeCcTOo (GU3MKH B (POPMHUPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TE€XHOJIOTUH,
B MIPAKTUYECKOMN NEATEIbHOCTH JIIOJIEN;

YYUTBIBATh TPAaHUIIbl IPUMEHEHUS N3YUYEHHBIX (PU3MUECKUX MOJEJeH: MaTepuaibHast
TOYKA, MHEpLUalbHAas cHUCTeMa OTCY€Ta, abCONIIOTHO TBEPIOE TENO, WJICANbHBIN ras,
MOJENU CTPOCHMS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOYECHHBIA JICKTPUUECKUHN 3apsij
[pY pelIeHUN PU3NYECKUX 33]1a4;

pacrio3HaBaTh (pu3nuecKkue siBICHU (IIPOLECCh) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
MEXaHHUKHU, MOJIEKYJIIPHO-KMHETHYECKOU TEOpUH CTPOCHHUS BEILIECTBA 51
JJIEKTPOAMHAMUKU: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE IIPSIMOJIUHEWHOE JBUIKEHMUE,
cBOOOAHOE MaJeHUE Tel, JBUKEHUE MO OKPYKHOCTHU, WHEPIUS, B3aUMOJECHCTBUE TeEN,
g ¢y3usi, OpOYHOBCKOE IBUKEHHE, CTPOCHHE >KUJIKOCTEM U TBEPABIX TEJ, U3MEHEHUE
o0béMa Ten mnpu HarpeBaHUM (OXJAXKACHUHM), TEIUIOBOE PAaBHOBECHE, HCIApPEHUE,
KOHJICHCAIUs, IUUIaBJICHUE, KPUCTAIUIN3ALMSA, KUIIEHUE, BIAKHOCTh BO3AYyXa, MOBBIIICHHUE
J@BJICHUs ra3a IIpU €ro HarpeBaHWM B 3aKPBITOM COCYZE, CBs3b MEXAY IapaMeTpamMu
COCTOSIHMS T'a3a B U30IPOLIECCaX, JIEKTPHU3ALNs TEJl, B3aNMOJICHCTBUE 3apsAJIOB;

ONMCBHIBATh MEXAHMYECKOE JIBI)KEHUE, HCIONb3ysd (DU3UYECKHE BEIUYUHBI:
KOOpJMHATA, NYyTh, NEPEMELIEHNUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYJIbC
Tena, KUHETHYeCKas »JHeprus, IOTEeHUWalbHas »DSHEpPrusi, MexaHuyeckas pabdora,



MEXaHM4YecKasi MOIIHOCTh; MPHU ONUCAHUU MPABWIBHO TPAKTOBATh (U3MUYECKHUI CMBICI
UCIIONIb3YEeMbIX ~ BEJIMYMH, WX OOO3HAUYEHHS W €IUHHUIbI, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU BEIMINHAMU;

OINKCHIBATh M3YyYEHHBIC TEIUIOBBIE CBOMCTBA TEN W TEILJIOBBIC SIBJICHMS, UCIOJIB3Ys
dusnyeckre BEIMYMHBI: JaBJICHUE ra3a, TeMIlepaTypa, CPEAHSIs KWHETHYECKas SHEPIrHs
Xa0THUYECKOTO JIBIXKEHUSI MOJIEKYJI, CPETHEKBAIPATUUHAS CKOPOCTh MOJIEKYJI, KOJIUYECTBO
TEIJIOThI, BHYTPEHHSSA OHEpPrusi, pabora raza, KOIPQPUIMEHT IOJIE3HOTO JIEUCTBHUS
TEIJIOBOTO JIBUTATENISA; TPH ONKMCAHWM TPABUJIBHO TPAKTOBATh (PU3WYSCKUA CMBICI
UCIIOJIb3YeMBIX BEJIMYHMH, WX O0O3HAYCHWS W CIWHMUIIBI, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIHNE JTAHHYIO (PU3NYECKYIO BEIMYUHY C APYTHMHU BEITHIMHAM;

ONHCHIBATh W3YYCHHBIC DJJICKTPHUUYECKHUE CBOWCTBA BEIIECTBA U DIIEKTPUUYECKUE
saBJICHUS (TIPOIECCHI), HWCMONB3YyS (PU3NYECKUE BEIMYMUHBI: DIIEKTPUUYSCKUNM 3apsij,
ANEKTPUUECKOE T0JIe, HANPsLDKEHHOCTh MOJIsl, MOTEHLMAJ, Pa3sHOCTh MOTEHIMAIOB; MPHU
ONMCAHWH TIPABUJIHBHO TPAKTOBATh (PU3WYECKUA CMBICT HCHOIB3YEMBIX BEIMYHH, WX
0003HAYEHUSI U E€AMHUIIBL, YKa3bIBaTh (POPMYIbI, CBA3BIBAIOUIME AAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTUMH BEIMUYNHAMY;

aHATM3UPOBATH (PH3UUECKUE TTPOIIECCHI U SIBIICHUS, UCIIONB3Ys (PU3HMIECKUE 3aKOHBI U
PUHIIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u Il 3akonsr HeroToHa, 3akoH coxpaHeHus
MEXaHUYCCKOW JHEPTUH, 3aKOH COXPAHCHHS HWMITYJIbCA, MPUHIMI CYNEPHO3UIUN CHJI,
NPUHIMI PaBHOMPABUS WHEPIHAIBHBIX CHUCTEM OTCUETA, MOJEKYISPHO-KHHETHYECKYIO
TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b CPEAHEH KHMHETHYECKOW YHEPTUU
TEIJIOBOTO JBMKCHHUS MOJIEKYlT C aOCOJIOTHOM TeMIepaTypoil, TepBbI 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXPAHECHUsSI DJCKTPUUECKOTO 3apsaa, 3akoH Kymona, mpu sTom
pa3iauyarh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKCHHUE U
yciioBus (TpaHUIIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TMPUHLMUIBI JEHCTBUS MAalllMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3auvarh YCIOBHSI UX 0€30MaCHOTO UCIIOJIb30BAHUS B TIOBCEAHEBHOM KU3HU;

BBITIONTHATH AKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PM3NUYECKHUX SIBICHUN U TPOIIECCOB C
UCIIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUU, MpH H3TOM (HOpPMYIUpPOBATH
mpobieMy/3aady ¥ THUIOTE3y Y4eOHOrO OKCIEPUMEHTa, COoOWMpaTh YCTaHOBKY W3
PEJIOKEHHOT0 000PYI0BaHUS, TPOBOAUTH OIBIT U (POPMYIIUPOBATH BHIBOIBI;

OCYIIECTBIIATH MPSIMBIE W KOCBCHHBIC U3MEPCHUS (PU3UUCCKUX BEIMYWH, TIPU ATOM
BBEIOMPATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS M UCIIONh30BATh U3BECTHHIE METOIBI OICHKH
IIOIPELIHOCTEN U3MEPEHU;

WCCIIEIOBATh 3aBUCHUMOCTH MEXIY (U3HMYECKUMU BEIIMYWHAMH C HCTIOJIb30BaHUEM
NPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHPOBATH pPE3yJbTAThI
MOJIYICHHON 3aBHCHMOCTH (DU3UYCCKUX BEIMYWH B BUIE TaOMMI] M TpaduKoB, aeIaTh
BBIBOJIBI TIO PE3yJIbTaTaM MCCIICIOBAHUS;



co0iroaaTh mpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU UCCIIEIOBAHUNA B paMKax
y4eOHOIr0 SKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATENbCKOM M MPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BAaHUEM HU3MEPUTEIBHBIX YCTPOMCTB U 1aO0OPaTOPHOTO 000PYI0BAHUS;

pelaTh pacdy€THBIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKOM MOJIENbI0, HCHONb3Ys
¢u3nyeckue 3aKOHbI W TPHUHIMIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3aladdl BbIOMpAThH
(bu3MUeCcKyt0 MOJIeb, BBIIETATh (PU3NUYECKUe BETUYUHBI U (OPMYIIbI, HEOOXOAUMBIE ISt
e pelleHus, MPOBOAUTH PAacdyEThl M OLEHUBATh PEAJbHOCTb IOJYYEHHOrO 3HAYEHUs
(bu3MYECKON BEJIMYHHBL;

pemaTh KayeCTBEHHbIE 3a/Jayd: BBICTPAUBaTh JIOTUYECKH HEMPOTHUBOPEUYUBYIO
[EMOYKY pacCyKJIEHHUI ¢ OMopoi Ha M3ydeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUecKue
SIBJICHUSI,

UCIOJb30BaTh MPHU PEIICHUH Y4YeOHBIX 3a/Jad COBpPEMEHHbIE HH(GOpPMAIMOHHBIE
TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALMU U MPEACTABICHUS y4eOHOM
U HayYHO-TIOMYJSIpHOM WHGOpMAIMU, TOMYYEHHOW U3 Pa3IUYHBIX HCTOYHHKOB,
KPUTHUYECKU aHAJIU3UPOBATh MOJy4yaeMylo HH(opMaIuio;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCHHUCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOLIETO MUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHM;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PM3MKE B TIOBCETHEBHOM JKU3HH IS
oOecrieyeHusi 0€30MacHOCTH TIPU  OOpalieHuu ¢ NOpudopaMud U TEXHUYECKUMU
YCTPOMCTBaMHU, [JIsl COXpPAHEHHsI 370POBbS M COOJIIOEHHS HOPM JKOJOTUYECKOTO
ITOBEJACHUS B OKPYXAIOIIEH CPEIIE;

padoTarh B IpyINIe C BBHIMOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIECH, MJIaHUPOBAThH
paboTy TpyMIbI, pallMOHAILHO PAaCTIPEACsTh 00sI3aHHOCTH ¥ TUTAHUPOBAThH JACSITEILHOCTD
B HECTaHJAPTHBIX CHUTYaIUsX, aJE€KBaTHO OLEHUBATh BKJAJ KaXKIOTO M3 YYAaCTHHUKOB
IPYNIBI B pEIIEHHE paccMaTprUBaeMoi TPOOIEMBbI.

K konmy obydyenuss B 11 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXxaTh COPMUPOBAHHOCT Y 00YHAIOIINXCS YMEHUM:

JEMOHCTPUPOBaTh Ha MpUMEpax poib M MecTo (U3UKA B (POPMUPOBAHUU
COBPEMEHHOM HaYYHOM KapTUHBI MUPA, B PA3BUTHU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH,
B MPAKTUYECKON NEATEIbHOCTU JIOACH, IETOCTHOCTh M €IUHCTBO (DU3NUYECKON KapTHUHBI
MUDpa;

YYUTBHIBATh TPAHUIBI NMPUMEHEHUS H3YYCHHBIX (U3UUECKUX MOJIENEH: TOUYCHHBIN
ANEKTPUYECKHUI 3apsf, Jiyd CBETa, TOUEUHBIM MCTOUHUK CBETA, SiACpHAs MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Siipa TPy pelieHuu GU3NIECKUX 3a/1a4;

pacmno3HaBaTh (pu3nyecKue siBIeHUS (IIPOLECChl) U OOBSICHATh MX HA OCHOBE 3aKOHOB
ANIEKTPOJUHAMUKA W KBAHTOBOM (DU3MKH: DJIEKTPUYECKas MPOBOJUMOCTH, TETIIOBOE,
CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JEHCTBHS TOKa, B3aUMOJICHCTBHE MAarHUTOB,
AJIEKTPOMArHUTHAsT MHIYKIMS, NEHCTBHE MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM H



IBUOKYLIUNCS  3apsij, OJJIEKTPOMAarHUTHbIE KoOJIeOAHUST ¥ BOJIHBI, MPSMOJIMHEWHOE
pacnpocTpaHeHHE CBETa, OTPaKEHUE, MpesioMieHue, uHTephepeHIus, AUbpakius u
noJisipu3alysi CBETa, Jucrepcus cBeta, (orornextpudyeckuit sdpdext (pororddexr),
CBETOBOE [IaBJICHUE, BO3HUKHOBEHUE JIMHEMYATOro CIEKTpa aroMa BOJIOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAsI paJIN0AKTUBHOCTD;

OMHCHIBATh M3YYEHHBIE CBOMCTBA BelIECTBA (BJIEKTPUUECKHE, MATHUTHBIE,
ONTUYECKHUE, DJIECKTPUUYECKYI0 MPOBOJUMOCTh PA3JIMYHBIX CpPEN) M DJIEKTPOMATHUTHBIE
sBICHUST (TIPOLIECCHI), UCIONB3Ysl (PU3NUECKUE BEIUYWHBL: DJICKTPUUYECKUN 3aps]l, cuja
TOKa, DJICKTPUYECKOE HaANpsDKEHUE, DJIEKTPUYECKOE  COMPOTUBIECHHE, Pa3HOCTh
MOTEHIIMAJIOB, JICKTPOJBHKYINAs CUila, pad0oTa TOKA, MHAYKIIMS MarHUTHOTO IOJIsI, CHJIa
Awmmnepa, cuna JlopeHila, HMHAYKTUBHOCTh KATYIIKH, SHEPrUs JJIEKTPUUYECKOrO0 U
MarHuTHOTO TIOJICH, TIEPHOJ] M YacTOoTa KoJieOaHW B KOJIeOATEIHLHOM KOHTYpE, 3apsij H
CWJa TOKa B IIpOILlECCe TapMOHUYECKUX OAIIEKTPOMArHUTHBIX KoJieOaHuM, (HOKycHOe
paccTOsSiHUE ¢ OINTHYECKass CWJa JIMH3bL, TPU OMNUCAHUM TMPABWIBHO TPAKTOBAThH
(bu3MUeCKUil CMBICI HMCTOIb3YEMbIX BEITUYMH, UX O0O3HAUYECHMS] W €AUHUIIbI, YKa3blBaTb
(dbopMyIIBI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BETUINHAMUY;

OMUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS W MPOIECCHI, HUCMOIb3Yysd (U3UUECKUE
BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YAaCTOTA CBETA, SHEPTUS U
UMIyJIbC (HOTOHA, EPUOJ MOTypaciajia, SHEPrusl CBSI3U ATOMHBIX SIJIEP, NIPU OMUCAHUU
MPABWJIBHO TPAKTOBATh (DU3UUECKUN CMBICI MCIOJIb3YEMbIX BEIUYWH, UX 0003HAUYCHHS U
€IUHUILIBI, YKa3biBaTh (HOPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEJIMYHMHY C
JIPYTMMU BEIMUYMHAMU, BRIYUCTISATH 3HaYEHUE (PM3UUECKON BETMUUHBI,

aHATM3UPOBATH (PU3UYECKUE MTPOLIECCHI U SIBJICHUS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U
OPUHIUIBL 3ak0OH OMa, 3aKOHBI TOCJIEIOBATEIPHOTO W MapaUiebHOIO COCIMHEHUS
MIPOBOAHUKOB, 3aKoH Jlxoyms—JIeHua, 3aKOH 3JIEKTPOMArHUTHOM HWHAYKIWH, 3aKOH
OPSIMOJIMHEHHOTO  PaclpOCTPAHEHUS CBETA, 3aKOHbl OTPAXKEHUS CBETa, 3aKOHBI
NpEeOMJICHUSI CBETa, ypaBHeHHE OWHIITEeWHa 1id (GorodPdekrra, 3aKOH COXpaHEHUs
SHEPI'vH, 3aKOH COXPaHEHUS UMITYJIbCA, 3aKOH COXPAHEHHUSI JIEKTPUUYECKOrO 3apsiia, 3aKOH
COXpaHEHHs] MacCOBOT0 4HMcia, MOCTyarhl bopa, 3aKOH paJlOaKTHUBHOTO pacraja, Mpu
ATOM pa3iuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €0 MaTEMaTHUYECKOE BBIPAKCHHUE U
yCJIOBHS (TpaHHUIlbl, 00JIACTH) MPUMEHUMOCTH;

OTNpEJEIATh HANpaBICHUE BEKTOpPAa WHAYKIMM MAarHUTHOTO TOJIs MPOBOJHUKA C
TOKOM, CUJIbl AMmnepa u cuiibl JIopeHna;

CTPOUTh M ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE€ IJIOCKUM 3€pKajioM, TOHKOU
JINH301;

BBITIONTHATH AKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SIBJICHUN U MPOIIECCOB C
WCIOJb30BAaHUEM TMPSAMBIX M KOCBEHHBIX W3MEPEHHUH: TMpU OSTOM (POpMyIHpOBaATH
npoOjemMy/3agady W THUIOTE3y Y4YEOHOro SKCIEPUMEHTa, COOUpaTh YCTAaHOBKY W3
MIPEJI0KEHHOT0 000PYI0BaHNS, TPOBOAUTH OTBIT U (HOPMYITMPOBATH BHIBOIBL;



OCYIIECTBJIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UYECKUX BEIUYUH, MPU ITOM
BBIOMPATH ONTUMAIILHBIN CIIOCO0 U3MEPEHHS U UCIOJIb30BaTh U3BECTHBIE METOJIbI OIICHKU
MTOTPEIIHOCTEN U3MEPEHN;

UCCIIEIOBAaTh 3aBUCHUMOCTU (DU3UYECKUX BEIMYUH C HCIOJIB30BAHUEM MPSIMBIX
W3MEpPEHUM: TpU OTOM KOHCTPYUPOBAaTh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJIYYCHHON 3aBUCUMOCTU (DU3MYECKUX BEIMYMH B BUIE TaOMMI] ¥ rpaduKoB, nenaTh
BBIBOJIBI 110 PE3YJIbTATaM HCCIIEIOBAHUS;

coOnroAaTh mpaBuiia 0€30MacHOro TpyJa P MPOBEACHUU UCCIIEIOBAHUNA B paMKax
y4e0HOTO SKCIEPUMEHTa, Y4eOHO-UCCIE0BATEIbCKOM W TMPOCKTHOW JESTEIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOMCTB U JIa0OPATOPHOIO 00OPY10BAHNUS;

pemaTh pacuy€THBIE 3a7aud C SBHO 3aJaHHOW (DU3MUECKON MOJENbI0, HCIONb3YS
dusnyueckre 3aKOHBI W TPHUHITUIB, HAa OCHOBE aHAJM3a YCJIOBUSA 3aaddl BBHIOMPATH
(bu3nUecKyo MoJieib, BbIIEIATh (PU3NYECKUE BETMYUHBI U (POPMYJIbI, HEOOXOAUMBIE IS
e€ pelleHUs, MPOBOJUTH PACUETHl U OLEHUBATh PEATBHOCTH IMOJTYYEHHOTO 3HAYEHUS
bu3nuecKol BETMYHHBL

pemiaTh Ka4yeCTBEHHbIC 33Ja4d: BBICTPAMBATH JIOTMYECKU HEMPOTHUBOPEUUBYIO
LETIOYKY PACCYXACHUN C OMOPON Ha U3yYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE
SIBJICHUS;

UCIIOb30BaTh NPU PEIICHUM Y4eOHBIX 3ajady COBPEMEHHbIC HH(OPMAaIMOHHBIE
TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETAIIMN U MPEACTABICHUS y4eOHOM
W HAy4YHO-TIOMYJSIPHOM HWHQOpMAIMKU, TMOJYYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHUYECKU aHAJM3UPOBATh MOTydaeMylo HH(POPMAIIHIO;

OOBSICHATH TPUHIUIIBI JIEUCTBUS MAIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3ianyarh YCIOBHS MX O€30MaCHOrO UCIOJb30BAHUS B TOBCEAHEBHOM KU3HU;

MPUBOJIUTH TMPUMEPHI BKJIAJa POCCUUCKMX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIET0 MUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHM;

WCIIOJIb30BaTh TEOPETUYECKHE 3HAHHWS TO (PU3MKE B TOBCEIHEBHOW KU3HH IS
oOecriedyeHus: 0€30MacHOCTM TMpH  OOpalleHuH ¢ [OpudopaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, IJIl COXPAHEHUS 3J0pPOBbSI U COOJIFOJEHHS HOPM 3KOJOTHYECKOTO
MOBECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpYIIE C BHIIOJIHEHUEM Pa3IUYHBIX COIMAIBHBIX POJieH, MIaHUPOBATH
paboTy rpyNIbl, palMOHATILHO PacHpeaeisiTh 00A3aHHOCTH U TUIAHUPOBATh JI€ATEIILHOCTh
B HECTAaHJAPTHBIX CHUTYyalUsX, aJICKBATHO OIICHMBATh BKJIAJ KaXXJOrO0 M3 YYaCTHHUKOB
TPYIIIBI B PEIIEHUE PacCMaTPUBAEMOM MTPOOJIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KIIACC
KosnuecrBo yacos JJIEKTPOHHBIE
HanmeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (ubp )
NporpaMMmsI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbIl HAYYHOI'O IO3HAHUSA
bu6moreka [JOK
11 ) 2
VISHIEA 7 METONR! HAYHHOO HosHamt https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [JOK
2.1 K 5
HHeMatIa https://m.edsoo.ru/7f41bf72
Bbu6moreka [JOK
2.2 7
Auramika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHMSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bF72
HTtoro no pazmeny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHH€TUY €CKOM 9 1 bubmotexa [IOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bubmoteka IJOK
32 OCHOBEI TEpMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmuotexa LIOK
' da30BBIE MEPEXOIBI https://m.edso00.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

Nroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
Bbu6moreka [JOK
4.1 10
DUIeKTpoCTatiia https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpuUecKuil TOK. Toku B bu6mmotexa [IOK
4.2 12
pa3IMYHbIX Cpenax https://m.edso0.ru/7f41bf72
Wroro no pazneny 22
Pe3zepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM udposbie
Ne n/mm past Konrpoasbnsbie | IlpakTuyeckue (1pp )
NPOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MaruauTHoe€ 1ose. DJIeKTpoMarHuTHas bubmotexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
91 MexaHuuecKue 1 3JEKTPOMarHUTHbIE 9 1 bubmmoreka [IOK
' Kosebanust https://m.edsoo.ru/7f41c97c
MexaHu4uecKkue 1 2JeKTpOMarHUTHbIE bubmmoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6morexa IIOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEHIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI clielIMaabHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bub6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH Ol THKIL https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bu6moteka [IOK



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

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

4.3

ATOMHOE 411p0

bu6morexa IIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no paszneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUWU U ACTPOPU3ZUKHU

5.1 DneMeHTbl aCTPOHOMHUH U aCTPO(UZUKH 7 E;ISS;I;T:;(:OESII; £41697¢
Hroro no pazneiy 7
Paznen 6. OBOBIIAIOIEE IOBTOPEHHUE

6.1 O6o0mato1ee MOBTOpeHUe 4 E::E:;I;T:clj?ogrouﬁ £11697c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nudpoBbIie
Tema ypoka KonTpoabubie | IlpakTuyeckue bp
n/n Bceero U3ydYeHusi | oOpasoBaTebHbIE
padoThI padoThI
pecypcbl
1 ®usuka — Hayka o npupoae. Hayunsie 1 bubmmoreka LIOK
METO/Ibl MO3HAHUS OKPYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo pu3uku B hopMupoBaHHHN
2 COBPEMEHHOM Ea HOH K(z EI/IHIE; MHpa, B 1 bubmmorexa [IOK
P . i P Up ’ https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIbHOCTH IO CH
Mexanndeckoe nBmkeHrne. OTHOCHUTEIBHOCTh
3 MEXaHUYECKOro JABMKeHHS. [lepemernieHue 1 bubmmorexa [IOK
8 - epenen ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
4 PaBrHOMEpHOE NpsIMOTMHEWMHOE IBMKCHHU € 1 bubmorexa [JOK
p p https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSMOIMHEUHOE 1 bubmmotexa LIOK
JIBIDKEHHE https://m.edsoo.ru/ff0c372e
CBoOonHOE najieHne. Y CKOpeHHe bubmotexa [JOK
6 1
CBOOOHOTO MaJACHUS https://m.edsoo.ru/ff0c39cc
7 KpuponuneitHoe aBuxenue. J[Buxenue 1 bu6mmoreka [JOK
MaTepHAIILHON TOYKH IO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunaiun otHocuTensHOCTH ["amues.
8 HNuepuuannaele cucTeMbl oTcueTa. IlepBriid 1 bubmorexa HOK
P $HeP https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
9 Macca Tena. Cuna. [IpuHIun cyneprno3uuuu 1 bubmmorexa [IOK
cui. Bropou 3akon HeroToHa aist https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepUaIbHOH TOYKH

Tperun 3akoH HeroTOHA 1J1s1 MaTepUaIbHBIX bubmoteka IJOK
10 TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro tarorenus. Cuna bubmotexa [JOK
TsKecTH. [lepBas kocMuueckasi CKOpOCTb https://m.edso0.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagduuuent tpenus. Cuna
13 conporiBneHm H}f()EIq)I[BI/I)KCHI/IIf TeJa B brbmorexa [TOK
https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH HJIH Ta3e
[TocTynarenpHo€ U BpalaTeabHOE IBU)KEHUE
14 a0CoOJIIOTHO TBEPAOro Tesa. MOMEHT CHUIBI. bubmuorexa [IOK
I1nedo cunsl. Y ciloBUsI paBHOBECUS TBEPAOTI O https://m.edsoo.ru/ff0c41a6
Tena
NmMnynec MaTepruaabHOM TOUKH, CUCTEMBI
15 MaTepualbHbIX Touek. Mnynbc cuibl. 3aKoH bubmmorexa [IOK
COXpaHEHHs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pabora n MmomtHOCTh critbl. KuHeTtnyeckas
16 SHEPrus MaTtepuaibHOi Touku. Teopema 00 bubmorexa [TOK
o https://m.edsoo.ru/ff0c4502
M3MEHEHUN KUHETUYECKOW SHEprun
[TorenunanbHas sHeprus. [loreHunanbHas
17 SHEPrust ynpyro 1eGpopMupoBaHHOU bubmuorexa LIOK
npyxuHbl. [loTeHanpHas sHeprus Teaa https://m.edsoo.ru/ff0c461a
BOJIM3M TOBEPXHOCTH 3eMJIN
[loTeHuuanbHble U HEMOTEHIIMAIbHBIE CUJIBI.
18 CBs13b pabOTHI HEMOTCHIIMAIBHBIX CHII C bubmrorexa ITOK

H3MEHEHUEM MEXaHUYECKOU OHCPIrun

https://m.edsoo.ru/ff0c478c



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

CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHWYECKOW SHEPTUU

19

JlabopaTopHas pabora «MccnenoBanue cBs3u
pabOThI CHJIBI C U3MEHEHUEM MEXaHUYECKON
DHEPrUM Tena Ha MIPUMEPE pacTIKEHU
PE3HHOBOT'0 KTy Tay

20

Kontponbhas pabora no reme «Knnematuka.
Jlunamuka. 3aKOHBI COXpaHEHUs B
MEXaHUKE»

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

21

OCHOBHBIE MTOJIOKEHUS] MOJICKYJISIPHO-
KWHETHYeCcKOl Teopuu. bpoyHoBckoe
newkenue. Juddysus

bu6mnoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep ABUKECHUS U B3aUMOJEHCTBUS
yacTul Beniecrsa. Monenu cTpoeHus ra3os,
JKUJKOCTEN U TBEPIBIX Tel

23

Macca mousiekyin. KonnuecTBo BelecTsa.
[TocrosinHas ABoraapo

24

Tennosoe paBHOBecue. Temneparypa u €€
n3mepenue. lllkana remneparyp Llenscus

25

Uneanpupiii raz B MKT. OcHoBHOE
ypaBaenue MKT

bubmioreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AbconroTHas TeMIiepaTypa Kak Mepa cpeaHei
KHHETUYECKOU OHEPruu ABHUKCHUA MOJICKYJI.
VYpaBHenue Menneneesa-Knaneinpona

bubmioreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIE 3aKOHBI

28

JlabopaTopnas pabora «ccnenoBanue
3aBUCUMOCTHU MEXIY IapaMeTpaMu
COCTOSTHUS pa3peKEHHOTO ra3ay



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

N3omnpoueccsl B HaeanbHOM Ira3e u ux

bu6mmoreka [JOK

29
rpaduueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHSss1 SHEPrUsS TEPMOIUHAMHUIECKON
30 CHCTEMBI U CIIOCOOBI €€ M3MECHEHMUSI. bubmorexa [IOK
KomuuectBo tennoTs! 1 pabota. BuyTpeHHsis https://m.edso0.ru/ff0c5952
SHEPrUs OJTHOATOMHOTO HICAIbHOTO Ta3a
bubmioreka [IOK
31 B
YR TCILIONEpEAAtit https://m.edsoo.ru/ff0c5¢c36
VYenbHasg TEII0EMKOCTh BENIECTBA.
bu6mmoreka [JOK
32 KonuuecTBo TemyioTsl Ipu TeIionepeaaye.
. https://m.edsoo.ru/ff0c5¢36
AnunabaTHbIN Tporecc
33 IlepBbIii 3aKOH TEPMOJNHAMUKHU U €TO bubmuorexa LIOK
IIPUMEHEHHUE K U30IPOoIIeccam https://m.edsoo.ru/ff0c5efc
HeoGpaTtuMocTh npoiieccoB B MpUpo/Ie. bu6mmorexka IIOK
34 .
Bropoli 3aKk0H TepMOJUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun aeiicreus u K11/ tennosoi bu6mmoreka [JOK
MaIIHBI https://m.edso0.ru/ff0c600a
36 [ukn Kapuo u ero KI1J]
37 OKOJNOru4ecKre NpodIeMbl TEMI0IHEPreTUKU
38 O6o0maromuii ypok «MoJieKyJisipHast bubmotexa [JOK
¢usnka. OCHOBBI TEPMOAMHAMUKID) https://m.edso00.ru/ff0c6938
KonrtponpHas pabora 1o reme
39 «MonexymsipHas ¢pusrka. OCHOBBI bu6amorexa [IOK
y ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpazoBaHue ¥ KOHICHCAIHS. bubmorexa [IOK
Ucnapenue u kumneHue https://m.edsoo.ru/ff0c63b6
41 AOGcCom0oTHAS ¥ OTHOCUTEIbHAS BIAXHOCTD bu6mmoreka [JOK

BOo3yxa. HacelmeHnnsiil nap

https://m.edsoo.ru/ff0c64d8



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
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

Teépnoe Teno. Kpucranamueckue u
aMopdHbIe Teaa. AHU30TPOIHUS CBOWCTB

bu6mmoreka [JOK

42 KpucTaJuioB. JKu1Kue KpucTaIbl. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIEe MaTepUaIIbI
43 IInaBnenue u kpucTaJIM3anus. Y 1eabHas bubmmorexa [IOK
TeroTa miuasieHus. Cyonumanus https://m.edso0.ru/ff0c6708
bubmioreka [IOK
44 VYpaBHeHue TernaoBoro damaHca https://m.edsoo.ru/ff0c6820
45 DJIeKTpHU3aLus Tel. DIEKTPUUECKUHN 3apsil. bubmmorexa [IOK
JIBa BU1a AIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0cébcc
[IpoBOgHUKH, TUIAEKTPUKU U
46 H(I))J'IYHPOBOI[HI/IKI/I. 3aK(1:))H COXpaHEHUS butamorexa [IOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOr0 3apsiaa
47 BsaumonencTsue 3apsaaoB. 3akoH Kynona. bu6mmorexka IIOK
ToueyHBIN AIEKTPUIECKUHN 3aPS]T https://m.edsoo.ru/ffOc6ced
Hanpsk €HHOCTB 2IEKTPUYECKOTO MOJIS.
48 [IpuHIUT CyNepno3uLIUU SIEKTPUUECKUX bubmmorexa [IOK
. .. https://m.edsoo.ru/ff0c6df2
nosied. JINHUYM HaNPs>KEHHOCTH
49 PaboTa cuit 2JIeKTpOCTaTUYECKOTO TTOJIA. bubmotexa [JOK
IMTorennman. Pa3zHocTs MOTEHIINATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U TUATIEKTPUKHU B
50 3J1F;KTp)j)CTaTquHCKOM noljie. brbmorexa [TOK
https://m.edsoo.ru/ff0c7018
JusnekTpudueckasi IpOHUIIAEMOCTh
. bu6mmnoreka [JOK
°1 ueirpoeMrocts. Konaercarop https://m.edsoo.ru/ff0c7126
52 DNIEKTPOEMKOCTh IIJIOCKOT0 KOHI€H caTopa. bubmotexa [JOK
DHeprus 3apsKEHHOr0 KOHJeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTopnas pabora "M3mepenue



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ANEKTPOEMKOCTH KOHIeHcaTopa"

54

[TpuHuMn A€ CTBUS U IPUMEHEHU €
KOH/JIEHCATOPOB, KOMUPOBAJIBHOIO anmnapara,
CTPYHHOIO IPUHTEPA. DIIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE DIIEKTPOIprHOOpPOB

95

DNEeKTPUUYECKUI TOK, YCIOBUS €T0
cymecrtBoBanus. [loctosiHubI TOK. CHna
toka. Hampsokenne. ConpoTtuBieHue. 3aKoH
OmMa 1 yyacTka 1enu

56

[TocnenoBarenbHOE, MapaieibHOE,
CMEIIAHHOE COCTUHEHUE POBOIHUKOB.
JlabopaTopnas pabora «3yueHue
CMEIIAHHOTO COCJIMHCHUS PE3UCTOPOBY

0.5

bu6nmunoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pa6oTa 1 MOIIHOCTb 3JIEKTPUUECKOT0 TOKA.
3akoH [[xoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma /17151 TONHOM (3aMKHYTOM)

anekTpudeckoit nenu. Koporkoe 3aMbIkaHue.

JlabopaTopnas pabora «M3mepenne 3/[C
UCTOYHHMKA TOKA ¥ €r0 BHYTPCHHETO
COTPOTUBIICHUS»

0.5

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

59

PesepBHblii ypok. KontponbsHas pabora no
teme "DnexkrpoauHamuka” / Beepoccuiickas
poBepovHas pabora

bubmioreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0marmui ypok «JIeKTpoAnHAMUKAY /
Bcepoccuiickas npoBepouHas pabota

bu6nmunoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAS MPOBOAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METaAJIJIOB OT TEMIIEPATYPHI.



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
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CBepXmpoBOIUMOCTh

DNEeKTpUYECKUU TOK B Bakyyme. CBOMCTBA

62 1
AJIEKTPOHHBIX MTyYKOB
ITo OBOJIHHKH, HX COOCTBEHHA
63 o ;I;ZSH; f{HI(/)IBI(/)I zl)\(/IOCTb TgBI({)I:I“ci; —nN- 1 bubmiorexa HOK
P POBOA ’ P https://m.edsoo.ru/ff0c84ae
nepexoa. [lonynpoBoIHUKOBBIE TPUOOPHI
DIEKTPUIECKUN TOK B paCTBOPaxX U
64 pacriaBax 3JeKTPOJIUTOB. 1 bu6mmoreka [JOK
DJIEKTPOJIMTHYECKAS T CCOLIHAIIHS. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIu3
DJIEKTPUYECKUH TOK B ras3ax.
. . bu6mmoreka [JOK
65 CaMOCTOSTENLHBIA 1 HECAMOCTOATEIIHLHBIN 1
https://m.edsoo.ru/ff0c84ae
paspsia. Momuus. [Tnazma
DaeKTpUYECKUE IPUOOPLI U YCTPOICTBA U UX
66 o aKTIquCKoe a IfMeHEHI/Ie };'I IZuamna 1 bubmnorexa ITOK
P P P https://m.edsoo.ru/ffOc86fc
TEXHUKH 0€30IaCHOCTH
KonrtponpsHas pabota 1o teme
67 «2nekTpoctaTtuka. [locTosHHBII 1 bubmotexa [JOK
UIEKTPUYECKUH TOK. TOKH B pa3IMYHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
68 PesepBHbIl ypok. O000IMAOIIHN YPOK 1O 1 bubmuorexa [JOK
TemaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
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11 KUIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoasbnsbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[TocTrossHHBIE MATHUTBI M KX
1 B3auMojelcTBre. MarautHoe nojue. Bekrop 1 bubmotexa [JOK
MarHMTHOW UHAYKIUU. JINHUY MarHUTHOM https://m.edsoo.ru/ff0c9778
WHTYKIHHT
MarsuTHOE 110JI€ IPOBOJTHUKA C TOKOM.
2 OneiT Opcrena. Bzanmoeiicteue 1 bubmorexa [TOK
p ' https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlabopatopHas pabota «3ydcHue 1 1 bubmmorexa [IOK
MAarHUTHOTO MOJISl KATYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBrE MarHUTHOTO MOJISl HA MTPOBOHUK C
4 tokoM. Cuna Amnepa. JlabopatopHas pabota 1 1 bubmotexa [JOK
«HccnenoBanue aeiiCTBUS IIOCTOSHHOI'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBE MAarHUTHOTO MOJISI HA
5 NBIKYILYIOCS 3apsDKeHHVIo yactuny. Cuiia 1 bubmorexa HOK
iy PACEHIY v https://m.eds00.ru/ffOc9df4
Jlopennia. Pabora cuier Jlopenna
DnekTpoMarauTHas uHaAyKus. [lotok
5 BEKTOpa MarHUTHOW MHAYKIuH. D/C 1
MHIYKIUN. 3aKOH 3JIEKTPOMarHUTHON
nHaykuun Qapanes
7 JIabopaTtopHas pabota «/ccrnemnoBanue 1 1 bubmotexa [JOK

SABJICHU A SHGKTpOMaFHHTHOﬁ HUHAYKIOUKW»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
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NHayKTHBHOCTD. SIBJIEHHE CAMOMHYKIIUH.
O/1C caMouHayKIMU. DHEPrusi MAarHUTHOrO
TOJISL KAaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE
mojie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoiicTBa U UX MPUMEHEHHE:
ITOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMATrHUTHI,
3NEKTPOJBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTULl, MHIYKI[MOHHAS [1€Yb

10

O6o00maromuit ypok «MarauTHoe 1mosie.
DNeKTpOMAarHUTHAS WHIYKIIUSD)

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

11

Kontponbenas pabota no teme «MarHuTHoe
noje. DIeKTPOMarHUTHASI MHIYKITUS»

bu6mnoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHEIC MEXaHUYECKHE KOJIeOaHus.
Iapmonndeckue koeOanus. Y paBHCHHE
rapMoHu4eckux kKonebanwmii. [IpeBpamenue
SHEPrUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas padora «¥ccnenoBanue
3aBUCUMOCTH TMTEPUO/Ia MAJIBIX KOJICOaHU I
rpy3a Ha HUTH OT JAJIMHBI HUTH U MacChl
rpy3a»

14

Konebatensubid koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHbBIE KOJIEOAHUSI B U1€AIbHOM
KOJIE0aTEIbHOM KOHTYpE. AHAJIOIHsI MEXKAY
MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
KoJIe0aHUSIMU

bubmioreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3aKOH COXpaHEHUs
SHEPrUHU B UJI€aTbHOM KOJIE0ATETbHOM
KOHTYpe

bu6moreka [JOK
https://m.edsoo.ru/ff0ch9c4



https://m.edsoo.ru/ff0ca600
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[IpencraBieHue o 3aTyXaMUX KOJIeOaHUSIX.
BrIHyX/1eHHbIE MEXaHUYECKHE KoJeOaHusl.

bu6mmoreka [JOK

16 Pe3onanc. Beinyxaenusie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KOJICOaHUs
[Tepemennbpd TOK. CUHYCOHIaTIbHBIN
17 IepeMEeHHBIM TOK. MOIIHOCTh IEPEMEHHOIO bubmmoreka [IOK
TOKa. AMIIJIUTYJTHOE U IEUCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIBbI TOKA U HAIIPSYKEHUS
18 Tpanchopmatop. [IpousBoactso, nepenaya u
OTpedIeHNE IEKTPUUECKOMN dSHEprun
YCTpoCTBO U IPAKTUYECKOE IPUMEHEHUE
19 JIEKTPUYECKOT 0 3BOHKA, TEHEpaTOpa brbmiorexa LTOK
. https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT 0 TOKA, JIMHUH 3JIEKTpoIiepenay
DKOJIOrMYecKrue PUCKH MPH MPOU3BOJICTBE
20 anekTposHepruu. KyneTypa ucnonab3oBaHus
AJIEKTPOIHEPTUU B ITOBCETHEBHOU KU3HU
MexaHn4ecKkue BOJIHbI, YCIOBHS
21 pacnpoctpanenus. [lepuon. Ckopocts bubmmorexa LIOK
pacnpoCTpaHEHHUs U IJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
ITonepeunble U PO OJILHBIE BOIHBI
99 3Byk. CkOpoCTh 3ByKa. [ pOMKOCTH 3BYyKa. bubmuorexa [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 ONEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bu6mmorexa IIOK
ckopocTb. llIkana 3neKkTpoMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIIBI paANOCBSA3H U TEIEBUIECHUS.
PazButne cpencts cBsa3u. Pagumonokanus
25 Kontponbshas pabora «KonebaHus 1 BOTHBI» bubmmorexa [IOK

https://m.edsoo.ru/ff0cc6f8
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[IpssmonnHeHOE pacnpoCcTpaHEHUE CBETA B

bu6mmoreka [JOK

26 OJTHOPOJHOM cpene. TodeuHbli HCTOUHUK
AHOPOA pent https://m.edso0.ru/ff0cd350
csera. JIyd cBera
OtpakeHue cBeTa. 3aKOHbI OTPaKEHUS
27 cgeTa. [locrpoenne n306paxeHnu B MJIOCKOM brtmmorexa [IOK
' p P https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue ceta. [lonHoe BHyTpEeHHEE
28 orpaxenue. [IpenensHbId yroJ mojxHoro brtamorexa [IOK
P P . https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKECHUS
29 JlabopatopHas pabota «3mepenue bubmuorexa [IOK
MOKa3aTessl MPeIOMIICHUS CTEKJIIa» https://m.edsoo.ru/ff0cd67a
JIunssl. [locTpoenue n3o0paxeHui B JIMH3E.
30 dopmyia TOHKOH JTHH3bI. YBEIHUEHUE butmmorexa [IOK
My ' https://m.edsoo.ru/ffocddle
JIMH3BI
31 JIabopaTtopHas pabota «/ccnemoBanue
CBOWCTB U300 paXCHHI B TMH3AX)
Hucnepcus cseta. CoXHBINH cocTaB 0enoro
32 cgera. [[Ber. JIaboparopHas pabota
«Halmonenne aucrepcun cBeTay
33 WNutepdepenmus ceera. Judpakuus cBera. bubmuorexa [JOK
JudpakunonHas peméTka https://m.edsoo.ru/ff0ced22
34 [TonepeuyHOCTh CBETOBBIX BOJIH. bubmuorexa LIOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckre npudOopsl U yCTPOWCTBA U
yCIOBHS UX 0€30MaCHOrO IPUMEHEHHUS
I'paHUIBI IPUMEHUMOCTH KJIACCHICCKOU
. bubmotexa [JOK
36 MexaHukH. [TocTynaTsl criennaabHOW TEOPUHU

OTHOCHTCIIBHOCTH

https://m.edsoo.ru/ff0cf862
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OTHOCHTEIIFHOCTD OOJHOBPCMCHHOCTH.

bu6mmoreka [JOK

37 3amensieHue BpEMEHHU U COKPAIIEHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi U UMIYJILC PEIIITUBUCTCKON
38 LIaCTII)/IIII)I. CB${3I>y Macfm C DHEprueu u bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUS TTOKOS
39 KonTtponbshas padora «OnTtrka. OCHOBbI bubmmoteka LIOK
CHeUUaJIbHOW TEOPUHU OTHOCHUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Popmyina [lnanka. DHeprus u bubmmorexa [IOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfe16
41 OtkpeiTue U uccnenoBanue porodrdpdexra. bubmotexa [JOK
Omnsitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTodddexTa. YpaBHeHUE
42 3H‘HMTe$Ha niq)(bomatb(gema. «KpacHas bubmorexa [JOK
https://m.edsoo.ru/ff0d015e
rpanuiay Gporoddpdexra
43 Hasnenue ceera. Onbitel [1. H. Jlebenena. bubmotexa [JOK
XUMHUYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHHueckHe yCTpOHCTBA U IPAKTUYECKOE
44 IIpUMEHEHHUE: POTONIEMEHT, POTOIATUHK,
CoJIHEe4YHas baTapest, CBETOUO
45 Pemenne 3amad mo Teme «J1eMEHTHI bubmotexa [JOK
KBaHTOBOW ONTHKH» https://m.edsoo.ru/ff0d0302
Mogaens atoma Tomcora. OIBITEH
46 Pesepdopaa mo paccesHuto o-4acTHil. bu6mmorexa [IOK
https://m.edsoo.ru/ff0d091a
[InanerapHast Moesb aToMa
bu6mmoreka [JOK
47 Hocrynater bopa https://m.edsoo.ru/ff0dOafa
48 Wznyuenue u mornomieHre GoToHOB pu bubmoteka IJOK

nepexoac atomMa € OAHOTO YpOBHS SHEPruu

https://m.edsoo.ru/ff0dOafa
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Ha Apyrou. Buael cnekTpos

49

BosnnoBrele cBorcTBa yacTull. BoiHEI e
bpovins. KopnyckyiasipHO-BOIHOBOU
nyann3M. CIOHTaHHOE U BBIHYKJEHHOE
W3JIy4YEHUE

bu6moreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTkphITHE paa0aKTUBHOCTH. OMBITHI
Pesepdopaa mo onpeneneHuio coctaBa
PaaoOaKTUBHOIO U3JTy4CHHS

bubmioreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaowucTBa anba-, 6era-, raMMa-u3nydeHusl.
BnusHue paanoakTUBHOCTH Ha KHUBBIE
OpraHu3Mbl

52

OTkpeITHE IPOTOHA U HEUTPOHA. 30TOMBI.
Anbda-pacnaa. DNeKTPOHHBIW U
MO3UTPOHHBIN OeTa-pacnaj. ["'amma-
U3Iy4eHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprust CBsI3U HYKJIOHOB B siape. SnepHble
peakmuu. Snepasid peaktop. [Ipodnemst,
MEePCIEKTUBbI, SKOJIOTUYECKHUE aCEKThI
AJIEPHON SHEPTrETUKH

bu6moreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUIbl. OTKpbITHE
O3UTPOHA. MeTobl HAOII0EHUS U
PETUCTpALUX JIEMEHTAPHBIX YACTHULL.
Kpyrieiii cron «@yHaamMeHTalIbHbIE
B3auMozencTBus. EnuHcTBo pusnueckon
KapTUHBI MUPa»

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

95

Dtamnbl pa3BUTHs acTpoHoMuH. [Ipukiannoe
1 MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMuH. Bua 3B€3m1HOrO Heba.
Co3zBe3aus, spKue 3BE3/1bl, TIJIAHEThI, UX
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BuauMoe asrxenne. CojlHeuyHasd cucremMa

56

Comnie. ConHeuHast akTUBHOCTE. MIcTOYHUK
sHepruu CoJiHIAa U 3BE3]

S7

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/bI INIABHOU [TOCIEN0BATENLHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKIECHUN U
sBomonu CoJHIa U 3BE3]1

58

Mieunsid [yt — Hama ["anakTuka.
[Tonoxenue u npmxenne CoinHua B
l'anakTtuke. ['anaktuku. Y€pHble IbIPHI B
siipax rajJakTHUK

59

Bcenennas. Paz0eranue ranaktuk. Teopust
Bonpuioro B3peiBa. PennkroBoe uzinyueHue.
MeraranakTuka

60

Hepemennsie mpoOieMbl aCTpOHOMUH

61

KonTponpsnas padora «3eMeHTHI
aACTPOHOMHH U aCTPOYUZUKI»

62

O6o6maromuit ypok. Ponb pusuku u
ACTPOHOMMH B SKOHOMHYECKOH,
TEXHOJIOTMYECKOM, COI[UAIbHON U ATUYECKOU
cdepax nesaTeIbHOCTH YeI0BeKa

63

O6006maromuit ypok. Pons u Mmecto puzuku
1 aCTPOHOMHH B COBPEMEHHOU HayYHOU
KapTUHE MUpa

64

O6o6maromuii ypok. Ponb pusnyeckoit
TCOpUU B POPMHUPOBAHUU MPEICTABICHHI O
(bu3NYECcKOi KapTHHE MUPa




O6o006maromuit ypok. Mecro ¢pusnyueckoin
65 KapTHHBI MUpa B 00IIEM Py COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUM O
pupoze
66 Pe3epBHbIli ypok. MarautHoe nose. 1
DneKTpOMarHuTHAS WHITYKIIHS
67 PezepBHblii ypok. Ontuka. OCHOBBI 1
CIELUaJIbHON TEOPHUH OTHOCUTEINBHOCTH
68 Pesepuriit ypok. KBanToBas pusuka. 1 bubmmorexa [IOK
DNeMEHTHI ACTPOHOMHH M aCTPODUZHKHU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJILHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NpoBEPSIEMOT0
pe3yJibTara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMOHCTpHUpOBaTh Ha TpUMEpax poiib U MeCTO (GHU3UKH B (HOPMHPOBAHHUU
COBPEMEHHONW HAay4YHOM KapTUHBI MHUPA, B Pa3BUTHUH COBPEMEHHOM TEXHUKU U

TEXHOJIOTH, B TPAKTUYECKON AEATEIbHOCTH JIIOIEeH

10.2

YYuThIBaTh TpPAHUIBI TPUMEHEHWS HW3YYEHHBIX (PU3NYECKHX MOJEICH:
MaTepualibHasi TOYKA, WHEpIUajbHas cucTeMa OTcu€Ta, abCOJMIOTHO TBEPAOE
TEJO0, UJICANBHBIM Ta3; MOJEIU CTPOCHHS Ta30B, JKUJIKOCTEH M TBEPABIX TeT,

TOYEUHBIH 3JIEKTPUUYECKUH 3apsii — IpU pelIeHUH PU3NYECKUX 3a]a

10.3

Pacnio3naBaTh (huznueckue siBieHUs (Mpouecchl) U O0OBACHATh UX HAa OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYJISIPHO-KUHETUYECKOI TeOpUH CTPOEHUS BEIecTBa
U DJIEKTPOJMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJUHENHHOE
JBUXKEHHE, CBOOOJHOE MaJieHue Tej, JBUKEHHE MO0 OKPYKHOCTH, MHEpIUS,
B3auMojeiictBue Ten; auddys3us, OpOyHOBCKOE JBUIXKEHUE, CTPOCHHE
KUAKOCTEH W TBEPABIX TeJ, HW3MEHEeHHe o0béMa Tela MpUd HarpeBaHUU
(oxJ1ax/1eHUH ), TENJIOBOE PaBHOBECHE, UCIIAPEHUE, KOHJIEH AV, [1JIaBICHHE,
KpUCTANIU3alMsl, KUIIEHHE, BJIA)KHOCTh BO3/1yXa, MOBBIIICHUE JaBJICHHUS Tras3a
OpU €ro HarpeBaHUM B 3aKPbITOM COCYZAE, CBSA3b MEXAY IapaMeTpamMu
COCTOSIHMS Ta3a B M30IpoIeccax; »3JIEKTpU3alus Tell, B3aUMOAECHCTBUE

3aps0B

10.4

OnuceiBaTh MEXaHHYECKOE ABUXXCHHUEC, HCITIOJIb3Yys (bHSH‘IeCKI/Ie BCIIMYHNHBI:
KOOpJAuHaTa, IIyTb, NEPEMCUICHHUC, CKOPOCTb, YCKOPCHHEC, MacCCa TCJia, CHJIA,
HUMITYJIBC TCia, KHHCTHUYCCKasa OHCPrus, HNOTCHIMaJIbHAsA SHEpTruA,
MCXaHHUYCCKaAa pa60Ta, MCXaHHUYCCKad MOIINHOCTb, INpU OINHCAHWU IMPABUIIBHO
TpaKTOBAaTh CI)I/ISI/I‘-IGCKI/Iﬁ CMBICJI HMCITIOJIB3YEMbBIX BCJIMYHH, UX 0003HaUYEHHUS U
CAHUHUIbI, HAXOAUTH CI)OpMy.HBI, CBA3bIBAOIINEC JAaHHYIO (i)I/I?,I/ILICCKyI-O BCIIMYHUHY

C ApyrumMu BECJIMUMHaAMU

10.5

OnuceBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEII M TEIJIOBBIC SIBJICHUA,
HCIIOJIB3Ys (1)I/I3I/I‘ICCKI/IC BCIIMUMHBI: JAaBJICHHUC rasa, TEMICpaTypa, CpCaAHAA
KHHCETHYCCKas SHEPIrus Xa0THYECCKOIr'o JABUKCHUA MOJICKYJI,
CpC€aAHCKBaApaTHUIHAsA CKOPOCTb MOJICKYJI, KOJIMYECTBO TCIJIOTbI, BHYTPCHHIA

sHeprus, pabora Trasza, KOIPGUIMEHT TOJIE3HOTO JEHCTBUSA TEMIOBOIO




ABUTATCIIsA; IHPU OIIKMCAHHWH IIPpAaBUJIBHO TpPAaKTOBATb @HSHHGCKHﬁ CMBICJI
HCIIOJIb3YEMbBIX BCJIUMYMH, UX 0003HaYEeHHUS U CANMHHUIBI, HAXOAUTD (I)OpMy.HbI,

CBSI3BIBAIONINE TaHHYIO (U3UYECKYIO BEIMYMHY C IPYTUMU BEIIUUHHAM

10.6

OrnuchIBaTh U3y4YCHHBIC JIEKTPUYECKHE CBOWCTBA BEIIECTBA M AICKTPUUYECCKUE
sBJIeHUsT (TIPOIIECCHI), HCIONB3Yysl (U3MUYECKHUE BEIMYHMHBL AJICKTPUUICCKUI
3apsj, AJIEKTPUYECKOe IoJie, HANpsLDKEHHOCTh IO, MOTEHLHald, Pa3sHOCTh
MOTEHIUAJIOB; TMPU OMUCAHUHM MPABWIBHO TPAKTOBaTh (PU3MUYECKHI CMBICIT
HCIOJIb3yEeMbIX BEJIMYMH, UX O0O3HAUEHHS] U C€IUHMIIBI; YKa3bIBaTh (POPMYJIBI,

CBSI3bIBAIOIME JAHHYIO (U3NYECKYIO BEJIMYUHY C IPYTUMH BEIMIMHAMU

10.7

aHAIM3UPOBATh (DU3MUECKUE TPOIECCHl M SBJICHHS, HWCIOJB3Ys (U3NICCKUE
3aKOHBl W TPUHIMIBL 3akoH BcemupHoro TsroTenus, |, Il u 1l 3akoHBI
HeroToHa, 3aKOH COXpaHEHHS MEXaHWYECKOW DSHEpPruu, 3aKOH COXPAHCHHS
UMIyJIbCa, TPUHIOUIN  CYNEPIO3UIMU  CHJI, [PHHIMI  PaBHONPAaBUS
WHEPIUAIBGHBIX ~ CHUCTEM  OTCYETA; MOJICKYJSPHO-KHHETHYCCKYIO  TEOPHIO
CTPOCHUS BEHICCTBA, Ta30BbIC 3aKOHBI, CBS3b CPEJHCH KUHETHYECKON SHEpPruu
TEIJIOBOTO JIBUKEHUSI MOJIEKYJ C aOCOJIIOTHOM TeMIiepaTypoi, MepBbli 3aKOH
TEPMOJMHAMHKH; 3aKOH COXPAaHEHHS 3JIEKTPHUECKOro 3apsja, 3akoH KyioHa;
IIPH OTOM Pa3jIMyaTh CIOBECHYIO (hOPMYJIHUPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE

BBIpaKEHUE U yCIO0BHS (TPaHUIBI, 001aCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIMH, TPUOOPOB M TEXHHUUECKUX
YCTPOMCTB; pa3auyaTh YCJIOBUS UX O€30MacHOr0 HCMOJb30BaHUS B

MOBCEIHEBHON KU3HU

10.9

BBIMOAHATE SKCIEPUMEHTBI 10 HCCIICAOBAHUIO (DU3MYECKUX SIBICHUH U
MPOIIECCOB C HCIOJIb30BAHUEM MPSMBIX U KOCBCHHBIX HM3MEPEHUH; TIPH ITOM
dbopmynrpoBaTh TpoOsieMy (3amady) W THIOTE3Y YYeOHOro SKCIEpPUMEHTA,
coOMpaTh YCTaHOBKY W3 TPENJIOKEHHOTO 00OPYAOBaHUS, MPOBOAUTH OIBIT U

(hopMyTUpPOBaTH BHIBOIBI

10.10

OCYIJ_ICCTBJIFITB IpsAMBIC 1 KOCBCHHBIC H3MCPCHUS (1)I/I3I/I‘-IGCKI/IX BCJIMYUH; IIPpU
3TOM BLI6I/IpaTB ONTUMAJLHBEIA CIIOCO0 HU3MCPCHUSA U HCIIOJIB30BATb U3BCCTHLIC

MCTOJbI OLICHKH HOFpeH_IHOCTeI‘/’I I/ISMepeHI/Iﬁ

10.11

UccnenoBath  3aBUCUMOCTH  MeXAY  (U3WYECKUMHU  BEJIMYMHAMH  C
UCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUI; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(ukcupoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYHUH B

BUJIE TaOJIUII ¥ TPaQHKOB, JI€JaTh BEIBOJIBI 1O PE3YyJIbTaTaM M CCIIEeIOBAHUS

10.12

CobOmonath mpaBuiia 0€30MacHOrO Tpyna MPH MPOBEICHUU HUCCICTOBAHUA B
paMKax ydeOHOTO 3KCIIEpHMEHTa, Y4eOHO-MCCIIETOBATENLCKOW M TPOEKTHOU
JACATCIIbBHOCTH C UCITOJIb30OBAHUEM U3MEPUTECIIbHBIX yCTpOﬁCTB n Ha6opaTopH0ro

o0opynoBaHUs




10.13

Pemiate pacuérHble 3a7auu ¢ SIBHO 33JJaHHOH (PU3UUECKOM MOJEIIBIO, UCIIOIb3Ys
¢u3uvecKkue 3aKOHbl W TPUHIMIIBI, HA OCHOBE AaHAM3a YCJIOBUS 3aJa4yM
BBIOMPATh PU3NYECKYIO MOJICIIb, BBIICIIATh PU3NYECKHUE BETMUUHBI U (DOPM YJIbI,
HEOOXOUMBbIE I €€ pellleHHs, IPOBOAUTh PACUEThI U OLEHUBATh PEATbHOCTh

MOJTYYEHHOT'0 3HAUCHUST (PU3NYIECKON BETMIHHBI

10.14

PemaTte kayecTBEHHBIE 3a/1aud: BBICTPAWBATh JOTHYECKH HETPOTUBOPEUYHUBYIO
LENOYKY pacCyKJIEHUI C OMOpOl Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U

(uznyecKue sIBICHUS

10.15

Hcnosb30BaTh MpH pelICHUH YYEOHBIX 3a7a4 COBPEMEHHBbIC WH(OpMaIMOHHbBIE
TEXHOJIOTUM  JUIS  TIOMCKA,  CTPYKTYPHPOBaHWs, HMHTEPIpPETAllMH U
NpeACTaBJICHUs Y4eOHOM U HayYHO-TIOMYJISIpHON HMH(pOpMAIUH, OTyYeHHOH U3
pa3IMYHBIX ~ WCTOYHHKOB,  KPUTUYECKH  aHAJIM3UPOBATH  IOJy4aeMYIO

UH(pOpMaIIIO

10.16

[IpuBoauTH MpUMEpHI BKJIAZa POCCHICKUX U 3apyOeKHBIX yuEHBIX-(QU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYXAIOUIETO MHUpA, B Pa3BUTHE

TEXHUKU U TEXHOJIOTUHN

10.17

Hcnonb30BaTh TEOPETHUESCKHIE 3HAHUS 110 (PU3HKE B MOBCEIHEBHOM KHU3HH IS
obecrieueHus1 0E30MMaCHOCTH TpU OOpalIeHUU ¢ MPUOOpaAaMU U TEXHUYECKUMHU
ycTpoWCTBaMH, JUIi  COXpPaHEHHUS  3I0POBbsI M COONIIOJNEHUS  HOPM

OKOJOIrm4€CKOro rmoBCcacHus B Opr)KaIOIJ_IGf/’I cpeac

10.18

Pabortatr B rpyomne€ ¢ BbIIOJIHCHUEM Pa3JIMYHBIX COLHAJIBHBIX pOJ'ICfI,
IJIAHUPOBATH pa60Ty rpynaibl, paluOHAJIbBHO PaCIpCaAcisiTb 00S13aHHOCTH U
IJIaHUPOBATL JACATCIBHOCTL B HCECTAHAAPTHBIX CUTyallUAX, aJACKBATHO
OLICHUBAThH BKJIazg Kaxxaoro us3 Y4aCTHHUKOB TpynIbl B peumcHuc

paccMaTpruBaeMoi MpoOIeMbl

11 KVIACC

Kon
NpOBEPSIEMOT0
pe3yabTara

IIpoBepsiemMble npeMeTHbIE Pe3y1bTAThI 0CBOEHNS OCHOBHOIA
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

111

JleMOHCTpUpOBaTh Ha NpUMeEpax poilb U MecTo (U3MKU B (OPMUPOBAHUHU
COBPEMEHHOW Hay4YHOM KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON NESITENBHOCTH JIOAEH, LIEJTOCTHOCTh U €AUHCTBO

(bu3nyecKoil KapTUHBI MUPA

11.2

YuuTeiBaTh TpaHULBl TPUMEHEHMS M3YUYEHHBIX (U3NYECKUX MOJEIeH:

TOUYCUHBIN BJICKTpI/I‘-ICCKI/Iﬁ 3apsan, aacpHad MOACIIb aTOMA, HYKJIOHHAass MOJCIIb




ATOMHOTI'O gApa IIpru PCUICHUN Q)HSHIIGCKI/IX 3aJda4

11.3

PacnosnaBath (usnueckue sBieHUs (IPOLECCH) U OOBACHATH UX Ha OCHOBE
3aKOHOB  JJICKTPOJWHAMHKH W  KBAaHTOBOW  (PM3HMKH:  DJIEKTpUYECKas
IPOBOJAMMOCTB, TEINIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBUS TOKAa,
B3aMMOJICHICTBUE  MAarHWTOB, OJJIEKTPOMAarHUTHAas  MHIYKIHSA, JCHCTBHUE
MarHUTHOTO TIOJII Ha TPOBOJAHWUK C TOKOM H JBIKYIOIMWACS  3apsj,
9JIEKTPOMAarHUTHbIC KOJIEOAHUS M BOJIHBI, MPSIMOJMHEHHOE pacnpOCTpaHEHHE
CBETa, OTpaKeHUe, MpENOMIICHN e, HHTepPEepEHIHs, TUPPAKLIUSI U OIS PU3ALIHS
CBeTa, mucnepcus cBera, potoanekTpudeckuii g dext (hoTorddekr), cBeToBOC
JaBIICHWE, BO3HMKHOBEHHE JIMHEHYaTOro CHEKTpa aToMa BOXOPOIA,

C€CTCCTBCHHAA U UCKYCCTBCHHAA paJUOAKTHBHOCTDb

11.4

OHI/ICHBaTB HN3YYCHHBIC CBOMCTBa BCIIIECCTBA (BHGKTpI/I‘IeCKI/Ie, MAar"auTHBIC,
ONTUYECKHE,  DJIEKTPUUECKYIO  IPOBOAMMOCTb  pa3jIMYHBIX  cpel) W
SJICKTPOMArHUTHBIC ABJICHUA (HpOL[CCCBI), HCII0JIb3YA (1)I/I3I/I‘IGCKI/IC BCJIIMYUHBIL.
ANEKTPUUYECKUH 3apsil, CUJIA TOKA, dJIEKTPUUECKOE HAIPSLDKEHUE, IEKTPUUECKOE
CONPOTHBJICHHE, pPa3HOCTh moTeHmanioB, IJC, pabora TOKa, WHIYyKIHS
MarHuTHOro IoJjs, cuina Ammepa, cuia JlopeHna, MHAYKTUBHOCTh KaTyLIKH,
SHEPrUsl JEKTPUIECKOT0 U MArHUTHOT'O TTOJICH, MTEPUOJT U YacTOTa KOJIcOaHUI B
KoJjebaTeTbHOM KOHTYpE, 3apsijl M CHJla TOKa B IIPOIIECCEe TapMOHUYECKHX
JNEKTPOMATHUTHBIX KoieOaHu#, (POKyCHOe pacCTOsSHHWE M ONTHYECKas CHIa
JWH3BL, TIPH ONUCAHMHM TMPABWILHO TPAKTOBAaTh (U3UYECKHA  CMBICI
HCIOJIb3YCMbIX BCJIIMYUH, UX 0603Ha‘IeHI/I$I U CAUHUIIBI; YKa3bIBaTb (bOpMYJIBI,

CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEJIMYUHY C IPYTUMH BEINIMHAMU

115

OnucelBaTh U3y4YEHHbIE KBAHTOBBIE SIBJICHHUS M IPOLIECCH, HCHONb3Ys
(¢u3nuecKkre BEIMYUHBL CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4yacToTa CBETa, HEPrus M UMMYJbC (OTOHA, IEPUO] MOJypacnajga, SHeprus
CBA3M ATOMHBIX SA€p; NPU ONMCAHUU INPaBUIbHO TPAKTOBAaTh (U3MUECKUI
CMBIC]I HCIIOJb3YEMbIX BEJIMYMH, UX OOO3HAUEHMs] U EJUHULbI; YKa3bIBaTb
¢GbopMyIibl, CBS3bIBAIOLIME JAaHHYI (GHU3MYECKYI0 BEIMYUHY C JPYTHMMHU

BCIMYHMHAMU, BBIYUCJIATh 3HAYCHHUC (bI/ISI/I‘leCKOﬁ BCJIIMYHUHBI

11.6

AHaym3upoBaTh (DU3MYECKUE TPOIECChI W SBIICHUS, UCIIONB3YS (DU3HUYECKUE
3aKOHBI W TPUHIUIBL 3akoH Owma, 3aKOHBI MOCJIEAOBATEIHLHOTO U
HapaJuIeIbHOIO COCAMHEHHUS TPOBOJHHUKOB, 3akoH JIkoynms — JleHma, 3akoH
JIEKTPOMATHUTHON WHAYKIIMH, 3aKOH MPSMOJIMHEHHOr0 pacHpoCTpaHeHUs
CBETa, 3aKOHBI OTPa)XKEHHUS CBETa, 3aKOHBI IMPEJIIOMJICHUS CBETAa, ypaBHEHUE
OiinmreriHa s GoTodddekra, 3aKOH COXpPaHEHHS DHEPIruH, 3aKOH
COXpaHEHHSI HMITYJIbCa, 3aKOH COXPAaHEHHUS DSIEKTPHUYECKOTO 3apsaa, 3aKOH

COXpaHCHUA MAaCCOBOro 4wucjia, MNOCTYJIAThbI Bopa, 3aKOH paJuOaKTHBHOI O




pacmaza; mpH AITOM pa3iIdyaTh CIOBECHYIO (OpPMYIHMPOBKY 3aKOHa, €ro

MaTEMaTUYECKOE BBIPAXKEHUE U yCIOBUS (TpaHHUIIbI, 00JACTH) MIPUMEHUMOCTH

11.7

OHpGI{GJ’IHTB HampaBJICHUEC BEKTOPA MHAYKIIMU MAarHuTHOI'O IOJIsI IPOBOJHHUKA C

TOKOM, CHJIbI AMIiepa u cuiibl JlopeHia

11.8

CTpOI/ITL 1 OIIMCBIBATH I/I306pa)I(eHI/I€, CO3aaBacMOC IJIOCKHMM 3€PKaJIOM, TOHKOM

JIMH30U

11.9

BBIMOMHATE  OKCIIEPUMEHTHI TI0 HWCCICAOBAHWIO (PU3UYCCKUX SBICHHU W
MIPOIIECCOB C MCMOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHHM; TPH ITOM
dopmymupoBathk mpoOieMy (3amady) W THUIOTE3y y4eOHOro AKCIEepPUMEHTA,
cobupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO O00OPYIOBaHUS, MPOBOAUTH OMBIT U

(hopMyIpPOBaTh BHIBOJIBI

11.10

OCYIHCCTBMTB NpsAMBIC 1 KOCBCHHBIC N3MCPCHU (I)I/ISI/I‘-IGCKI/IX BCJIMYUH; IIPU
9TOM BBI6I/IpaTL OIITUMAJIBHBIN CII0CO0 HU3MEPCHHUA U UCIIOJIb30BATh U3BCCTHLIC

METO/IbI OLIEHKHU MOTPEUIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKMX BEIMYUH C MCIOJIb30BAaHUEM IPSIMBIX
U3MEPEHMI; IPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCUPOBATh PE3YJIbTAThI
HOJYyYEeHHOU 3aBUCHUMOCTU (PU3MUECKUX BEJIMYMH B BUAE TAOIUL U TpadHKOB,

ACJIaTh BBIBOJBI ITO pE3yJIbTaTaM HMCCICIOBAHUA

11.12

CobmoaTe npasuiia 6€30MacCHOrO TpyJa MpHU MPOBEAECHUU HCCIEIOBAHUN B
paMKax yudeOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIIeIOBATEILCKOW U MPOCKTHOM
JNEATeIbHOCTH  C  HMCIOJb30BAHUEM  HU3MEPUTEIbHBIX  YCTPOWCTB U

1a060paTOpHOIr0 000pPyLOBaHUS

11.13

Pemarsp pacu€rHbie 3aaun ¢ IBHO 3aJaHHONW (PM3UYECKON MOJIEIIBIO, NCIIObB3YS
¢u3nueckue 3aKOHBI W TPUHIMIIB, HAa OCHOBE aHajlM3a YCIOBHS 3aladd
BbIOMpATh (PU3UYECKYIO MOAEIb, BBIIEIATh GU3NYECKUE BETUUUHBL U (POPMYJIBI,
HEoOXOoAUMBIE JUIsl €€ pelleHus], IPOBOJUTh PAcUEThl U OLEHUBATh PEaJbHOCTD

IMMOJTYYCHHOI'O 3HAYCHUSA (1)I/I3I/I‘IGCKOI71 BCIIMYHHBI

11.14

PemaTe xadecTBEeHHBIE 3a/aud: BBICTPAWBATH JIOTUYECKH HETPOTHBOPEUUBYIO
[ENOYKY PACCYXKJIEHUI C OMOpPOM HAa M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U

(busnueckue IBICHUS

11.15

Vcnionb30BaTh NpH peLIEHUH y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMALMOHHbIE
TEXHOJIOTMM  JUIsl  TIOMCKa,  CTPYKTYpUpOBaHHUS, MHTEpOpEeTaluud U
IpeACTaBJICHNS Y4eOHOM U HayYHO-TIOMYJISIpHOM MH(OpMaIK, MOJyYeHHOH U3
pa3IMYHBIX ~ MCTOYHMKOB;  KPUTHYECKHM  aHAJIM3UPOBATh  IOJYy4acMYO

uH(bOpMaIIIO

11.16

OOBSICHATH IPUHLUIIBI AEHCTBUSI MAIllUH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB;

pas3jnM4aTth yCJIOBUA UX 0€30MaCHOr0 NCIOIL30BAHUS B HOBCGHHCBHOﬁ JKHN3HHU




11.17

[IpuBoauTH MpUMEpHI BKJIAZa POCCHICKUX U 3apyOeKHBIX yuEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE IMPOLIECCOB OKPYKAIOMIEro MHpA, B Pa3BUTHE

TEXHUKU U TEXHOJIOTUN

11.18

Hcnoas30BaTh TCOPCTUUCCKHEC 3HAHUA 10 (1)I/I3I/IKC B HOBCGI{HCBHOﬁ JKU3HU OJIA
obecrieueHus: 6€30MACHOCTH MpU OOpaIleHUH ¢ MpHOOpaMU U TEXHUYECKUMHU
YCTPOMCTBaMH, JUII  COXPAaHEHHs]  3JI0POBbSI U COOJIOJEHUS  HOPM

OKOJIOTHYCCKOIro MOBCACHUA B OKPYIKALO IJ.IGI71 cpeac

11.19

PaGorate B rpymomne ¢ BbIOIOJIHCHHUEM  Pa3JIMYHbBIX COOHUAJIbHBIX poneﬁ,
IJIAHUPOBATH pa60Ty IrpyaIibl, panmyuoHAJIbHO PAaCHpCIACiIsaTh 00513aHHOCTH H
IIAHUPOBATh ACATCIIBHOCTD B HCCTAH/IAPTHBIX CUTYAlUAX, a/ICKBATHO OIICHHUBATDH

BKJIaJ] KaXXJ0T'0 U3 YHAaCTHUKOB I'PYIIIIbI B pCHICHUC paCCManHBaeMOﬁ HpO6J’IeMH




MMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pasaena

Koxa nposepsiemoro

3JIEMCHTA

IIpoBepsiemMble 3JIeMEHTHI CO/IEPKAHUS

OU3UKA U

METO/IbI HAYYHOT O ITO3HAHUWA

11

®Pusnka — Hayka o npupozae. Hayunbie meronsl
MIO3HAHMS OKpYXKarouero mupa. Poiub skcniepumenTa
U TEOPMM B IPOLECCE TIO3HAHMUS IPUPOABIL.

DKcrepruMeHT B pusnke

1.2

MopnenupoBanue  QuU3MUECKMX ~ SBICHMH U
nporeccoB. Hayunele rumoresbl. ®Pusnueckue
3aKOHBl M Teopuu. [I'paHUIBl IPUMEHUMOCTH
¢usnyecknx 3akoHOB. IIpuHIMII COOTBETCTBHUA.
Pore uw wmecro ¢usuku B QopMUpOBaHUU
COBPEMEHHOM  HAy4YHOM  KapTHMHBI MHpa, B

MPAKTUYECKOMN AEATENBHOCTH JIFO1E1

MEXAHUKA

#HHAPar##HKIHEMATHUKA

2.1.1

MexaHn4ecKoe JABWKCHHUC. OTHOCHUTEIILHOCTh
MCXaHHUYCCKOI'0 JBHXCHHA. Cucrema orcuéra.

Tpaexkropus

2.1

2.1.2

[lepemenienne, ckopocTb (CpedHsss  CKOpPOCTb,
MTHOBEHHAsl CKOPOCTh) U YCKOPEHUE MaTepHAIbHON
TOYKHM, MUX MPOEKIUU HA OCH CUCTEMBbl KOOPJIMHAT.

CrnoxeHnue HepeMeHleHI/II‘;I M CJIOKCHHUC CKOpOCTCfI

2.1.3

PaBHOMEpHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
OBUKeHHe. ['padyku  3aBHCHMOCTH  KOOpPIWHAT,
CKOPOCTH, YCKOPEHHUs, IyTH U MEepeMelleHUs

MaTepI/IaHBHOﬁ TOYKH OT BpECMCHHU

214

CBoOonHOe najieHue. Y cKopeHre cBOOOIHOro

nagcHus

2.15

Kpuonuneiinoe JBUXXEHHUE. PaBHOMEpHOE




JBM)KEHUE MaTepUajbHOM TOYKH IO OKPYXKHOCTH.
VYrioBasi CKOpOCTh, JIMHEHHAas1 ckopocTh. Ilepuoa u

gyacToTa. L{eHTpoCcTpeMuUuTEeNbHOE YCKOpPEHHE

2.1.6

TexHuveckue ycTpoOHCTBA: CIHUJAOMETP, ABHKEHUE

CHapAa0B, HCIIHBIC U PEMCHHLIC IICpEaAavYn

2.1.7

[Tpaktnueckue paboThl. M3MepeHHEe MIHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOLICHHMS MEXIY
Iy TAMH, IIPOWICHHBIMHU TEJIOM 3a
IIOCJIEIOBATENIbHBIE PABHBIC MPOMEXKYTKH BPEMEHU
DU PAaBHOYCKOPEHHOM JBI)KEHUM C Ha4aJlbHOU
CKOPOCTBIO, PaBHOM Hym0. M3yueHue nBuxkeHUS
HIapyKa B BS3KOM XUAKOCTU. M3yueHune ABMKEHUS

Tena, OpOIIEHHOr0 IOPU30HTAIBHO

2.2

##Parf## ITUHAMUKA

22.1

[MTpunuun ortHocutenbHocTH [anmuines. [lepsbiit

3akoH HrroToHa. MHepuunanbHbie CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuia. [TpuHIMD Cyneprosunuy cui

2.2.3

Bropoii 3akoH HbproTOHa a1 MaTepHalbHON TOYKH
B mHepuuansHou cucteme otcuéra (MCO). Tpernii

3aKkoH HproToHa JJIA MaTCpUaJIbHBIX TOYCK

224

3akoH BCECMHUPHOTO TATOTCHUS. Cuna TSDKeECTH.

ITepBas kocMuueckas ckopocTs. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cwia TpeHUs
CKOJIb)KEHUSI U cuja TpeHus nokost. Koapduuuenr
TpeHus. Cuia CONpOTUBIIEHUS IPU JBUKEHUH Tela

B ’KMJAKOCTH HUJIK I'a3€

2.2.7

HOCTynaTeHBHOC u BpamiaTC€JIbHOC  IBUIKCHUC

a0COJIIOTHO TBEPAOTO Teja

2.2.8

MOMEHT CHIIBI OTHOCHUTEIHRHO OCH BpalICHHA.

IInevo cunel. ¥YcnoBus paBHOBECUs TBEPIOIO Tena B
NCoO

229

TexHuueckne yCTponcTBa: MOAINITHUKH, TBUKECHUE

HCKYCCTBCHHLIX CITYTHUKOB




2.2.10

[Ipaktnueckue paborbl. M3yueHue HIBHKEHUS
OpycKa 10 HaKJIOHHOHN IIJIOCKOCTH TOJ JICHCTBHEM
HECKOJLKUX cuil. MccnenoBanue 3aBUCMMOCTH CHII
YOPYrOCTH, BO3HUKAIONIMX B JePOpMUPYEMOU
MPYXKUHE U PE3UHOBOM 00pasiie, OT BEIIMUYUHBI X
nebopmanmu. MccnenoBanue ycnoBUN pPaBHOBECHUS

TBépHOI‘O TCJIa, UMCIOIICTO OCh BpalllCHHU A

###Par###3 AKOHBI COXPAHEHN 1 B MEXAHUKE

WMiynsc ~ MaTepualbHOW  TOYKH, CUCTEMBI
23.1 MaTepUalbHbIX TO4YeK. MIMIyNbc cuilbl U U3MEHEHHNE
UMITyJIbCa Tela
232 3akoH coxpaHeHus umnyibca B MCO. PeaktuBHOE
- JBUKEHHE
2.3.3 Pa6ora cuibl
234 MOIHOCTb CHUIIBI
235 Kunernueckass dSHepruss MaTepHaJIbHOM  TOYKH.
o TeopeMa 0 KHHETUYECKOU 3HEPTUU
ITorenunanbHas »Heprus. [loTeHunansHas 3HEPrus
236 yIpyro nepopMHUpOBaHHON HPYKHUHBI.
2.3 o [ToTreHnnanbHas YHEPTUs Tea BOIM3U MOBEPXHOCTH
3emun
[ToreHnmanbHble U HEMOTEHIMAIBHbBIE CHIIBL. CBS3b
237 paboOTHl HENOTEHUMAIbHBIX CHJI C H3MEHEHUEM
o MEXaHUYECKOW DHEPrMM CHCTEMBI Tel. 3aKOH
COXPaHEHUSI MEXaHUYECKOU YHEPruu
2.3.8 Yaopyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckne  ycTpOWMCTBA:  JBHUIKEHHE  paKeT,
- BOZOMET, KOIIep, IPY>KMHHBINA TACTOJIET
[TpakTrueckue paboTsl. M3yueHue cBs3u ckopocTeit
9310 Tel Hpu HeynpyroM yaape. MccnemoBanue cBsA3u
- paboOTBl CHJBI C HW3MEHEHHEM MEXaHHYeCKOH
SHEPIrUM Tena
3 MOJIEKVYJIAIPHASA ®U3UKA U TEPMO/IMHAMUKA
3.1 #i#Par###OCHOBbBI MOJIEK YJISIPHO-KMHETUYECKOM TEOPUU
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OcHOBHEBIE MOJIOKECHHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. BpOyHOBCKOE JBHXKEHUE.
Huddysus. Xapaktep IBHKCHHUS U B3aMMOJICHCTBHS

qacCTull BCIICCTBA

3.1.2

Mopenu CcTpoeHUs Ta30B, >KUJIKOCTEH U TBEPABIX
TeN U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE

STUX MOJEJEN

3.1.3

Macca MOJIEKY L KomnyecTso BEILIECTBA.

ITocrosiHHas ABoraapo

314

TemmmoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenscus

3.15

MOI[GJ'IB nacaJlbHOI'0O rasa. OcHoBHOE YPaBHCHHUC
MOHGKympHO-KHHCTH‘-IGCKOfI TCOpUU HACATBHOI' O

rasa

3.1.6

AOcoimoTHasE TeMmIepatypa Kak Mepa CpenHeil
KHHETHYECKOU SHCPIruun TECIIJIOBOT'O ABUXXCHUSA

yactul rasa. lllkama temneparyp Kenbuna

3.1.7

VYpaBuenne Kianeiipona — MenaeneeBa. 3akoH

JanpToHa

3.1.8

I"azoBbI€ 3aK0OHBI. M30mponeccsl B uAeaabHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILECTBA: H30TEpMa,

n30xopa, u3odapa

3.19

TexHuueckne ycTpoucTBa: TEPMOMETP, OapoMeTp

3.1.10

[TpakTueckue pabotel. M3MepeHne Maccel Bo3ayxa
B KJIAaCCHOM KoMmHaTe. McciaemoBaHue 3aBHCHMOCTH
MEXIy IapaMeTpaMH COCTOSHUSL Pa3pekKEHHOI O

rasa

3.2

OCHOBbBI TEPMO/IMHAMUKHA

321

TepmoauHamMuueckas cucrema. BryTtpennss
SHEPrusi TEPMOJINHAMUYECKON CHCTEMBI U CIIOCOObI

e€ U3MEHEHNUS

3.2.2

KomnuectBo Temnotel u pabora. BrHyTpeHHss

SHEPrud OJHOATOMHOI'O UCAJIbHOI'O I'a3a

3.2.3

Bune: TEIUIONEpEaaYn: TEIUIONPOBOJAHOCTD,




KOHBEKILIMS, M3JTydeHue. TeminoéMKOCTh  Tena.
VnenoHagd  TEmJIOEMKOCTL  BellecTtBa.  Pacuér

KOJNYE€CTBA TCIIJIOTHI ITPH TCILIOIICpCaAauc

3.24

ITepBbiit  3axkoH TepMoauHaMUKHU. [lpumeHeHue
MEPBOr0 3aKOHA TEPMOJMHAMUKHU K H30IPOLECCaM.

['paduueckas nuHTEpIpeTaIus padoThl raza

3.25

TenmnoBrie MAaIIUHBI. [TpuHIMTIBL JIEUCTBUSA
TEIUIOBBIX MammH. [IpeoOpa3oBaHusi SHEpPruu B
TeIIOBbIX MammHaX. Koaddunuent mone3Horo
neiictBus (nanee — KITJ) TennoBoii mammabl. [{ukma
Kapuno u ero KIITJ]

3.2.6

Bropoit 3akon TtepmonuHamuku. HeoOGpatumocTsb
IIPOLIECCOB B Ipupofe. TemnsiaoBble IBUTaTENH.

OKOJIOTHYECKHE HpO6J’ICMBI TCILIOOHCPIr€TUKHU

3.2.7

TexHuueckue ycTpoNCTBa: JBUTATENb BHYTPEHHETO

cropanusi, ObITOBOM XOJOIUJIbHUK, KOHJAUITMOHED

3.2.8

[Tpaktnueckue pabotbl. M3mepenue yzaenpHOM

TEMJIOEMKOCTH

3.3

###Par### AI'PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3zoBanue W KoHIeHcanus. Mcnapenue u

3.3.1 KUIICHWE. YIelbHas Teriota mapooOpa3oBaHUs.
3aBUCUMOCTD TEMITEPATYPbl KUIICHHSI OT JABJICHUS
332 AOcCoIII0THAs! U OTHOCUTEJIbHAS BIaXKHOCTh BO3lyXa.
o Haceimennsiit nap
TBépnoe teno. Kpucranauueckue u amopdHbie
3.3.3 Tena. AHM3OTPOIUS CBOMCTB KpucTawioB. JKuakue
KpucTauibl. CoBpeMeHHbIE MaTepPUaIIbI
334 [MnaBnenue u Kpucramm3anus. YaeiabHas TEmiaoTa
h naBnenus. Cyoaumanus
3.35 VYpaBHEeHME TEIIOBOrO Oananca
TexHnuueckue YCTpOKMCTBA: TUTPOMETP 51
336 MICUXPOMETP, KAJTOPUMETP, TEXHOJOTUH TOTYICHUS

COBPEMECHHBIX MaT€puaios, B TOM YHUCIIC

HaHOMATCpHaJIOB, © HAHOTCXHOJIOI'NH




[TpakTuueckue paboThl. l3MepeHHe BIaXKHOCTH

3.3.7
BO3/IyXa
4 OJIEKTPOJIMHAMUKA
###Par### O JIEKTPOCTATUKA
DJeKkTpu3aIus Tell. DIeKTpudeckuid 3apsa. J[Ba Buma
a1 AIEKTPUIECKUX 3aPsI0B
41.2 IIpoBOIHUKH, JUITIEKTPUKU U TTOITYIIPOBOJIHUKHU
4.1.3 3aKOH COXpaHEHUS AJIEKTPUUECKOr 0 3apsjia
4.1.4 B3aumoneiictBue 3apsaoB. 3akoHn Kynona
DIEeKTPUIECKOe noJe. Hanpsoxkénnocts
415 EeKTpuYecKoro mnoJisi. llpuHuun cynepno3unuu.
JluHun HanpsHKEHHOCTHU JEKTPUUECKOTO MO
PaGoTa CHUII AJIEKTPOCTATUY €CKOT'O OJIsl.
410 [Torenunan. Pa3HoCTh MOTEHIIMATIOB
4.1 [IpoBOgHUKM W JOUPJEKTPUKH B  IMOCTOSHHOM
4.1.7 AIEKTPUY ECKOM noJie. JusnekTpuueckas
MIPOHUIIAEMOCTh
OnexkrpoémkocTs. KoHzmeHcaTtop. DIEeKTpoEMKOCTh
4138 MJIOCKOTO0 KOHAEHCAaTopa. ODHEPrus 3apsyKEeHHOTO
KOHJIEHCcaTopa
Texauueckue yCTpOMCTBA: AJIEKTPOCKOTI,
IEKTPOMETP, ANEKTPOCTATUYECKAS 3aImuTa,
419 3a3eMJICHHME  3JEKTPOIpUOOpOB,  KOHIEHCATOD,
KCEPOKC, CTPYHHBIN IPUHTEP
[TpakTrueckue paboTHI. H3mepenune
4.1.10 .
AIEKTPOEMKOCTH KOHJIEHCATOPA
###Par##HIIOCTOSHHBIN DJIEKTPUYECKU TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcenoBust CYIIIECTBOBAHUS MOCTOSIHHOT' O
421 aeKTpudeckoro Toka. Mcrounuku Toka. Cuna Toka.
42 ITocTostHHBIN TOK
4.2.2 Hanpspxkenue. 3akon OMa 11 ygacTka 1ernu
423 DIEKTPUIECKOe COMPOTHUBIICHUE. YnaenbHOE

COITPOTHUBJICHUEC BCUICCTBA




424

HOCJ’I@I[OB&TCJ'ILHOG, nmapajiiejibHOC, CMCHIAHHOC

COEJIMHEHUE MPOBOJHUKOB

425

Pabora snexkrpuueckoro Toka. 3akoH Jkoyns —

Jlenna

426

MOUIHOCTh ANEKTPUUECKOTO TOKA

4.2.7

anekTpoABwxkymas cuna (manee — OJIJC) wm
BHYTPEHHEE COMPOTHBJICHHE MCTOYHHMKA TOKa.
3akoH OmMma JUTSL MOJIHOM (3aMKHYTOH)

anekTpudeckoi menu. Kopotkoe 3ambikanue

4.2.8

BHCKTpOHHaH IMPOBOJUMOCTD TBép,I[BIX MCTaJJIOB.
3aBHCHUMOCTD COIIPOTHUBJICHUSA MCTaJ1JIOB oT

TemnepaTypbl. CBEpXIPOBOIUMOCTD

4.2.9

OnexkTpudyecknii TOok B Bakyyme. (CBoiicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoguuku. CoOCTBEHHass W MpUMeECHas
MPOBOJUMOCTh IOJYNPOBOAHUKOB. CBoicTBa p-N

nepexozaa. [TomynpoBoIHUKOBEIE TPUOOPHI

4211

DNEeKTpUIECKU TOK B 3JIEKTPOJIUTAX.

DJIEKTPOIMTHYECKAsI T CCOLMAIUSI. DIEKTPOJIN3

4212

OnekTpudyecknid Tok B razax. CamMoCTOSATENbHBIA U
HECAMOCTOATENBHBIN  paspsn. PasnmuuHble THIBI

CaMOCTOATENIBHOrO paspsaaa. Monnus. Ilnasma

4.2.13

TexHuueckue ycTpoiicTBa: amMIepMeTp, BOJBTMETP,
peocTaT, HCTOUHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIE
pudopHl, AJIEKTPOOCBETUTENBHBIE  HPHOOPSI,
TEPMOMETpP CONPOTHUBIIEHUS, BaKyyMHbIM JUOM,
TEPMHUCTOPBI u (boTope3ucTopsl,

MOJYIPOBOJHUKOBBIN JUO/I, TaJlbBAHUKA

4.2.14

[IpakTueckue paboTel. M3yueHuwe cMmemaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC uUCTOYHMKA TOKAa M €ro
BHYTPEHHETO COMPOTHUBJICHUS. Hab6monenue

SIIEKTPONIU3a




11 KVIACC

Kon KoanpoBepsiemoro 3jieMeHnTa IIpoBepsiemMble 3JIEMEHTHI CO/IEPKAHUSA
pa3neaa
4 OJIEKTPOJIMHAMUKA
#HHPart##MAT HUTHOE I1OJIE. 3JIEKTPOMAI'HUTHAS MHA YKL A

ITocTosiHHBIC MAaTrHHUTHI. Bzaumopeiicteue

431 IIOCTOSHHBIX MarHUTOB
MarnutHoe oJie. Bektop MAarHUTHOU
uHaykuuu. [lpunnun cynepno3uuuu. JluHum

432 MarHuTHOM  MHIYKLHH. Kaptuna  nuHw#i
MarHUTHOM  WHAYKIUU  TOJS  TOCTOSHHBIX
MarHuTOB
MaruuTHO€ noJie NPOBOJHUKA ¢ TOKOM. KapTuHa
JVHUN TOJsl AJIMHHOTO MPSMOT0 MPOBOJHUKA H

4.3.3 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KaTYIIKH
¢ TokoMm. OmbeiT Opcrena. BzaumoneiicTBue
MPOBOAHUKOB C TOKOM

434 Cuna Amnepa, €€ MOAYJIb U HAIIPaBJICHUE

43 Cuna Jlopenma, e€ MoOAyJlb W HalpaBJICHUE.

435 JBrkeHME 3apsKEHHOW YaCTUIBI B OJHOPOIHOM
MarHuTHOM mnoJje. Pabora cuisl Jlopenua

4.3.6 SIBrieHrE AJIEKTPOMATHUTHON MHIYKIIMHU

437 [ToTok BEKTOpa MarHUTHON UHAYKIUH
OJAC wuHayknuu. 3aKkoH 3JIEKTPOMAarHUTHOU

4.3.8 nHaykuu Papanes
Buxpeoe anekrpuueckoe nozie. DJC uHayKuuu

439 B MPOBOJHUKE, IBHXKYIIEMCS MOCTYMATEIbHO B
OJTHOPOJHOM MAarHUTHOM T10JIE

4.3.10 [IpaBuno Jlenua
NunyktuBHOCTh. SIBeHne camoumuaykuuu. 3/C

4311 CaMOMHIYKIIUHU

43.12 OHeprus MarHUTHOTO MOJIS KaTyIIKH C TOKOM

43.13 DJIEKTPOMarHUTHOE MOJIe




TexHuueckue yCTpOIZCTBﬂZ ITOCTOSAHHBIC MAarHUTHI,

43.14 3JIEKTPOMArHUThI, 3JIEKTPOJBUIATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTULl, UHAYKIMOHHAS [1€Yb
[Ipaktnyeckue paboThl. M3yuyeHHMEe MarHUTHOTO
nojisi  KaTymku ¢ TokoMm. McciemoBanue

4.3.15 JIEUCTBUSL TIOCTOSIHHOIO MAarHuTa Ha pPaMKy ¢

TOKOM. Uccnenosanme SIBIICHUSA

3JEKTPOMAarHUTHOW UHAYKIIUU

KOJIEBAHWA 1 BOJIHBI

5.1

###PartH#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

KomnebartenbHast CHUCTEMA. CBoOoxanble
KOoJIeOaHU. ["apMonunyeckue KoeOaHusl.

[lepuon, wactora, amnnuTyaa u ¢asza KojiedaHu

512

ITpyxuHHBIH MasTHUK. MareMaTuueckuit

MasATHHUK

5.1.3

YpaBHeHUE TapMOHMY ECKUX KOJIeOaHM.
Kunematnueckoe M AMHAMUYECKOE OINHMCAHHUE

KOJIE0ATEIBHOTO JIBUKECHUS

5.14

[IpeBpamienne »HEpPruM NpU TapMOHUYECKUX
konebanusax. CBsA3b aMIUIMTYIbl KOJIEOAHMMH
MCXO/IHOM BEJIMYNHBI c aMIUIUTy1aMU

KoJieOaHHi e€ CKOPOCTH U yCKOPEHUS

5.15

KonebaTenpHblii KOHTYD. CBoboaHbIe
9JIEKTPOMArHUTHbIE KOJEOAaHUs B HJA€aJIbHOM
KOJIe0aTeJIbLHOM KOHTYype. AHaJOrHs MEeXIy
MeXaHUYECKUMHU " AIIEKTPOMArHUTHBIMU

konebanusmu. @opmyina Tomcona

5.1.6

3aKOH COXpaHEHUs] DHHEPruu B UJCATBHOM

Kos1e0aTeIbHOM KOHTYpE

5.1.7

BoiHy)XneHHBIE ~ MEXaHMYECKHE  KOJIeOaHus.
Pe3onanc. Pe3onancHas kpuBasi. BbIHyX I €HHbIE

OJICKTPOMArHMTHBIC KOJICOaHHSI.

5.1.8

IlepemennsbIit TOK. CunyconaanbHbIN

IIEPEMEHHBIN TOK.




MomHoCTh IMEPEMECHHOI0O TOKa. AMHJ'II/ITyI[HOC u

5.1.9 JICUCTBYIOIIlEE  3HAUYEHUWE CHJIBI TOKa U
HaNpsHKEHUS
Tpancdopmarop. IIpow3BoacTBO, mepegava u
noTpeOJICHHE 3JIEKTPUUECKOU SHEPrum.
£ 110 DKOJIOTUYECKHEe PHUCKHM TPU  MPOU3BOJICTBE
- 3JIEKTPUY €CKOM SHEpPruu. KynbTypa
HCIIOJIb30BaHUS 3JIEKTPOIHEPruu B
IMOBCEIHEBHOM >KU3HU
Texunueckue YCTPOMCTBA: ceiicmorpad,
>1U 3JIEKTPUY €CKUI 3BOHOK, IMHUM 3JIEKTpoIrepenay
[IpakTnueckue paboTHI. HccnenoBanue
3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJIeOaHUH rpy3a
5112 Ha HHUTH OT JUIMHBI HUTH M MAacchl Tpy3a.

HccnenoBanue MEepeMEHHOr0 TOKA B IIENU U3
MOCJIEIOBATEIbHO COCNMHEHHBIX KOHJCHCATOpA,

KaTyIIKU U PE3UCTOPA

5.2

###PartHMEX AHUYECKUE U DJIEKTPOMATI' HUTHBIE BOJIHBI

MexaHnyeckue BOJIHBI, yCIIOBUS
E01 pacnpoCcTpaHeHHUs. [Tepuon. Ckopoctb
o pacrpocTpaHeHHs U JAirHa BoaHBL [Tomepeunsie
Y TIPOJI0JIbHBIE BOJHBI
29 #H#Par##H  UntepdepeHuns u  qudpaxnus
>2 MeXaHUYEeCKUX BOJH
3Byk. Ckopocts 3Byka. ['poMKOCTh 3ByKa.
>2:3 Bricota Tona. TemOp 3Byka
DNeKTpOMarHUTHbIE BOJIHBI. Y CJIOBUSI U3JIy4EHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
>24 opueHtauus BektopoB E, B wuw v B
3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHUE,
npeloMiIeHHe,  ToJisipu3auus,  AuQpaxius,
>4 uHTepdepernns. CKOpPOCTh IITEKTPOMArHUTHBIX
BOJIH
5.2.6 [lxana 3nekTpoMarHuTHBIX BOJIH. [IprmeHneHune




QJICKTPOMAruuMTHLIX BOJIH B TCXHUKC U 6I>ITy

5.2.7

[IpuHIMTIBL  pagMoOCBsI3W W TEJICBUICHHUS.
Panpnonokauusi. D1€KTpOMarHUTHOE 3arpsi3HEHU €

OKPYXaroIIel cpesbl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BIKaJIbHbIE
MHCTPYMEHTHI, yJIbTPa3ByKOBas HAarHOCTHKA B
TEXHUKE M MEIULMHE, pajgap, paavuoNpUEMHUK,

TEeJIEBU30p, aHTeHHa, TeneoH, CBU-meun

5.3

#H#APar###OIITUKA

5.3.1

[IpsmonuHeiliHOe paclpocTpaHEHHE CBETa B

ogHOpoaHOU cpene. JIyd cBeTa

5.3.2

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTpaXCHUs CBCTA.

[Noctpoenne n300paskeHui B IIIOCKOM 3epKajie

5.3.3

[Ipenomiienne cBera. 3aKOHbBI NPEIOMIICHHS CBETA.

AOGCOIIOTHBIN MOKa3aTeNb MPETOMIICHUS

5.34

[TonmHoe BHyTpeHHEe oTpaxenue. [IpenenbHblid yrou

MOJIHOT'O BHYTPEHHET 0 OTPaKEHUS

5.35

Hucnepcust cBera. ClOXHBIA cocTaB 0enoro

ceera. L[Ber

5.3.6

ColGuparonye 1 paccenBaroNIe JUH3bL. TOHKas
nuH3a. DOKyCHOE pacCTOsSHHUE U ONTHYECKas
cusia ToHKod JMH3BL. locTpoenue n3zobpaxeHuit
B COOMparOIMX M PacCEHBAIOIIMX JIMH3aX.
@opMysna  TOHKOW  JMH3BL.  YBEIUYEHHE,

IaBaeMoe€ JIMH30U

5.3.7

[Ipenensl  DPUMEHUMOCTH  T€OMETPUYECKOU

OIITUKH

5.3.8

WnTepdepenuus CBeTa. KorepenThsle
UCTOYHUKHU. Y CJIOBHS HAaOMIOI€HNUS MaKCUMYMOB
U MUHUMYMOB B HMHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CI/IH(ba?)HI)IX KOT'€pCHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus cera. [udpaknmonnas pemérka.

VYcnoBue HaOMOEHUS TJIaBHBIX MaKCHMYyMOB

npu mMaJcHUHU MOHOXPOMATHUYCCKOI0 CBCTA HaA




TUGPaKIHOHHYIO PEUIETKY

5.3.10

[Tonsipu3anus ceera

5.3.11

TexHuueckue  ycTpouCcTBa: OYKH,  JyIa,
¢doroanmapar, MPOEKIIMOHHBII amnmapar,
MHKPOCKOII, TEJECKOI, BOJOKOHHAsl OITHKA,

IudpaKkIMOHHAs pemeéTKa, MoJIsIpon]

5.3.12

[Ipaktnueckue pabotsl. M3mepeHue mokazaTens
MIPEJIOMIICHHUS. HccnenoBanue CBOWCTB
M300paKeHUM B JINH3aX. Ha6monenue

AUCIICPCUHA CBCTA

RJIEMEHTBI CIIELIMAJIbHOU TEOPMU OTHOCHUTEJIBHOCTU

6.1

I'panunbr IIPUMEHUMOCTH KJIACCUYECKOU
MEXAHHUKU. ITocTynatel TEOPUH
OTHOCUTEIBHOCTHA: HMHBAPUAHTHOCTb  MOZYJIA
CKOpPOCTM  CB€Ta B  BaKyyme, [PUHLHII

OTHOCHUTEIBHOCTHA DUHIITENHA

6.2

OTHOCHTEIFHOCTE OOAHOBPEMCHHOCTH.

3aMeI[J'IeHI/Ie BPEMCHHU U COKpalICHUC NJINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHON YaCTHIIBI

6.4

Csi3p  Macchl C DJHEpruei U UMIYJIbCOM
CBOOOHOM YacTHIIbI. DHEPrusl MOKOsI CBOOOIHOI

JaCTUII

KBAHTOBAS ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OITUKU

7.11

®otonbl. Popmyna Ilmanka cBsI3M 3HEpPruu
¢doToHa C ero 4acToTod. DHEprus W HMITYJIbC

(dhoToHa

7.1.2

OtkpeiTie u uccienoBanue  Gorodddexra.

Omnsiter A.I'. CroneroBa. 3akousl poTodddexTa

7.13

VYpaBHenue OifHiuTeiiHa a1 porodddexra.

«Kpacnas rpanuna» ¢potordpdexra

7.1.4

Hasnenue ceera. Onbitel [1.H. JleGenena

7.15

XHUMHUYECKOE ICUCTBUE CBETA

7.1.6

TexHuueckue YCTpOMCTBA: (OTOIEMEHT,




(bOTOI[aT‘lI/IK, COJIHCYHasd 6aTape;1, CBCTOANO

7.2

CTPOEHUE ATOMA
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Mognens atoma Tomcona. OnbiTe Pesepdopna
10 UCCJIEJOBAaHUIO CTPOCHUSI aTOMA.

[InanerapHas moxens aTomMa

7.2.2

[Tocrynatel bopa. M3nydyeHne W MOrJomieHue
(OTOHOB MpH Mepexoe aTOMa C OJTHOTO YPOBHS
SHepruum Ha Japyroil. Bunbl cmektpoB. CroekTp

YPOBHEI! 3HEpruu aToMa BoAOpoAa

7.2.3

BoxnoBble cBoiicTBa yactuil. BonHbl ae bpos.
KopnyckynsipHo-BOJIHOBOI JyaJu3M.

Judpakuus 371eKTPOHOB Ha KpUCTaIIaxX

724

CrioHTaHHOE u BbIHY)XACHHOC HU3JIYyYCHHC.

YCTpoiicTBO M MPUHIUT paOOTHI Tazepa

7.25

TexHuueckue YCTpOWCTBA: CIIEKTpaJIbHBIN
aHami3  (CHeKTpOCKom), Ja3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[IpakTuueckue paboThI. HaGmonenue

JIMHENYATOro CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

MCTO}IBI Ha6J'IIO)IeHI/I$I n perucTpanuun

QJICMCHTAPHBIX YaCTHI]

7.3.2

OtkpbiTHE PaIMOaKTUBHOCTH. OnbIThI
Peseppopma  mo  ompenmeneHuro  coctaBa
panuoakTuBHOro M3nmydenus. CBoiicTBa anbda-,
Oera-, ramma-u3ny4eHHus.. Bmusaue

PaaAOaAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OtkpbiTHEe NpoTOHA U HeWTpoHa. HykioHHas
Mozens siapa [eiizenOepra — MBanenko. 3apsin

sapa. MaccoBoe uncio sapa. Mzororsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBIA U TMO3UTPOHHBIH
Oera-pacnas. I'amma-uzimydenue. 3aKoH

paZvoaKTUBHOIO pacrasa

7.35

OHeprusi CBA3M HYKIOHOB B sjpe. SnepHble




cuiibl. JleekT Macchl sapa

7.3.6

SAnepHble peakuuu. JleneHue u CUHTE3 saep

7.3.7

Snepusiii  peakTop. TepMosiiepHBI  CHHTE3.
[Ipobiemsr u NEePCIEKTUBBI AJIepHOU
SHEPreTUKU. DKOJIOTUYECKHE ACTIEKTHI $J1€PHOU

SHEPreTUKHU

7.3.8

SHGMGHTapHBIe HaCTHUILIbI. OTKpBITI/Ie MMO3UTPOHA.

(DYH)IaMeHTaHBH bIC B3aNMO/ e CTBUSA

7.3.9

TexHuueckue yCTpoHCTBA: HO3UMETp, Kamepa

Bunbcona, siaepHblii peakTop, aToMHasi 6omba

7.3.10

[IpakTueckue pabotbl. MccnenoBaHue TpekoB

yacTHIl (110 TOTOBBIM (OTOrpadusim)

OJIEMEHTBI ACTPO®U3NKHN

8.1

Bun 3Bé3nHoro Heba. Co3Be3nus, sIpKue 3BE3NBI,

IIJIAHETHI, UX BUIAUMOEC ABHUKCHUC

8.2

Conneynas cucrema. [lmaHeTsl 3eMHOW TPYMIIBIL.
[ImaHeTBI-TUraHThl U UX CIYTHUKH, KapJIMKOBbBIE

miragetsl. Maibie Testa COJTHEYHON CUCTEMBI

8.3

Connne, dorochepa u armochepa. ConHeuHas

AKTUBHOCTB

8.4

Wctounuk sneprun ConHua 1 3BE371

8.5

3BE3bI, UX OCHOBHBIE XapAKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TEMIEPATYpA, nx
B3aMMOCBS3b. /[narpaMma «CIeKTpaJIbHbIN KJIACC —
CBETUMOCTD. 3BE3 MBI TTIAaBHOM
ITOCJICAOBATEIBHOCTH. 3aBHCMMOCTh «Macca —
CBETUMOCTD) I 3BE3T IJIaBHOM

IIOCJICAOBATCIIBHOCTHU

8.6

###HPar###BuyTpeHnee CTpOeHUE 3BE3.
CoBpeMeHHbIE TIPEICTABICHUS O TPOUCXOKICHUH

u sBosroruy CoJHIa 1 3BE3/1. DTallbl )KU3HU 3BE3]T

8.7

Mueunsiii [Tyt — Hama "anaktuka. CnupanbHas
cTpykrypa ['amaktvkuy, pacnpenencHue 3BE3J,

rasa u neind. ITonoxkenue u JABHMIXXCHUC COJIHI_Ia B




l'anakTuke. [Tnockas u chepuueckas

IIOJICUCTEMBI | aJJaKTUKH

Tunbl ramaktuk. PaguorasakTUKu W KBa3aphl.

58 YepHbie ObIPHI B sApax rajlakTHK
Bcenennasa. Pacumpenune BcenenHol. 3akoH
Xab0ma. PasOeranmne ramaktuk. Bospact u
8.9 paauyc Bcenennoit, tTeopust bonbiioro B3peiBa.
Mopens «ropsiueit  Bceenennoit». PenukroBoe
U3IydeHue
Maciurabnast CTPYKTypa Bcenennorn.
8.10 MeraranakTuka. Hepeménnple  npoGiemsl

aCTPOHOMMH
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