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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOr0 ypoBHS Ha YpOBHE CpelHEro olmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJIOKCHHU W TPEOOBaHHWH K pe3ylbTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTelbHOW mporpammbl, npencraBieHHbix B ®I'OC COO, a Ttakke ¢ yd€Tom
¢benepanpHOl paboueil MporpaMMbl BOCIUTAHWS W KOHIICTIIMH TPENOJaBaHHUs Yy4eOHOTO
npeamera «®dusuka» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit ®Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copeprxanue mporpaMmbl 1Mo (U3MKE HANpPaBiICHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAyYHOM KapTHHBI Mupa oOydatommuxcsi 10—11 ximaccoB mpu oOydeHMHM uX (HU3UKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOrO mnojaxoja. I[Iporpamma mo ¢usuke
cootBercTBYeT TpeboBanusiM OI'OC COO k nmiuaHUpyeMbIM JUYHOCTHBIM, MPEAMETHBIM U
MeTanpeIMETHBIM pe3ysibTaTaM OOydeHHMs], a TAK)KE YUUTHIBA€T HEOOXOIMMOCTh peaan3aluu
MEXIPEIMETHBIX CBsI3€il (PU3UKU C €CTECTBEHHO-HAyUYHBIMHM Y4eOHBIMU MpenMeramu. B Helt
OTPEENAIOTCd OCHOBHBIE I1€IM U3ydyeHUs (U3UKKM Ha YpPOBHE CpelHero oOIiero
oOpa3oBaHHs, IUIAHUPYEMble pE3yJbTaThl OCBOEHHMS Kypca (U3MKU: JUYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e I[IIaHUpPyEMblEe pe3yJabTaThl OCBOEHHUS Kypca (u3MKuM Ha 0a30BOM YPOBHE, B TOM

qHclie IpeIMETHBIE PE3YIbTAThI IO TOJaM 00y4YeHHUS;

e cojepxaHue yueOHOro npeamera «Du3mnKay Mo rojaM o0ydeHusl.

dusnka Kak Hayka O HambOoJjiee OOIMX 3aKOHAX MPUPOIBI, BBICTyMAas B Ka4yeCTBE
y4eOHOro TMpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUUH 00
okpyxatomeM mupe. LIkompHBIA Kypc QU3MKH — CHCTEMOOOpa3yIOUTUid sl €CTECTBEHHO-
Hay4YHBIX Y4€OHBIX MPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB
W SIBJICHUH, W3y4aeMbIX XUMHUEH, Ouosorued, uzmdeckoil reorpadueil M acTpOHOMHEH.
Hcnonb3oBaHne M akTUBHOE NpUMEHEHUE (DU3MUYECKUX 3HAHUU OMpeNeNsieT XapakTep U
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCA, MOJY4YEHHS] HOBBIX MATE€pUAJIOB C 3aJaHHBIMU CBOMCTBAMM M Jpyrux. M3ydeHue
(U3MKM BHOCUT OCHOBHOW BKJIaJ B (pOpMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyuaronuxcsa, B (opMupoBaHHE YMEHUN MNPUMEHSATh HAy4YHBIA METOJ MO3HAHUS IpU
BBITIOJIHEHUH UMH Y4EOHBIX UCCIIeI0BaHUN.

B ocHOBY kypca ¢(pu3uKu Ans ypoBHSI CpEAHETO 0OIero oO0pa3oBaHUs MOJIOKEH Pl
nJe, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypcC SIBISICTCS JOTMUYECKH 3aBEPIIEHHBIM,
OH COJEPXUT MaTepuall U3 BCeX Pa3/ieioB (U3MKH, BKIIOYAET KaK BOIPOCH! KIACCHUYECKOM,
TaK U COBPEMEHHOU (U3UKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HEl MaTepuan Kypca (U3HKH OObEIUHEH
BOKpYT (usuueckux teopuil. Beqymum B kypce siBisieTcss popMUpoBaHUE MPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE  peanusanus  mpeanosaraeT — MCIOJIb30BaHUE
T'yMaHUTapPHOTO MOTEeHIMaNa (PU3MUECKON HAyKH, OCMBICIIEHUE CBSA3H DPAa3BUTHS (DU3HUKH C
pa3BUTHEM OOLIECTBA, a TAK)KE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U 3KOJOTUYECKUMHU
poOIeMaMHu.

Hoes npuxnaonou wuanpasnennocmu. Kypc ¢GU3MKN TpeanojaraeT 3HaAKOMCTBO C
HIMPOKUM KPYroM TEXHHYECKHX U TEXHOJOTMYECKUX IPUIIOKEHUI HM3yYEHHBIX TEOPHM U
3aKOHOB.

Hoes sxonocuzayuu peamusyercs MOCPEICTBOM BBEICHHS AIIEMEHTOB COJIEpKaHMUS,
MOCBSIIEHHBIX SKOJIOTHYECKHM Mpo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM
TEXHUKM W  TEXHOJOTHH, a Takke OOCykJIeHHs mpoOieM  palroHaJIbHOTO
MIPUPOJIOTIOIIE30BAHUS U SKOJIOTMYECKON 0€30I1aCHOCTH.



CrepXHEBBIMH dJIEMEHTaMU Kypca (U3MKU Ha YpPOBHE CpEIHEro oomero oopazoBaHus
SABIISIIOTCS (pu3uUecKkue Teopuu (PpopMHUpOBaHHE MPEICTABICHUNA O CTPYKTYpE MOCTPOCHUS
¢usnveckoil Teopuu, posu (GyHAAMEHTAIBHBIX 3aKOHOB W TPHHIHUIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPHUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPUH, /sl ONTUCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U TIPOLIECCOB).
CucTeMHO-IeATETbHOCTHBIM MOAX0A B Kypce (DM3HMKH pealiu3yeTcsi MPexJe BCEro 3a
CuéT OpraHu3aIy SKCICPUMEHTAIBHON esTebHOCTH oOydatommxcs. /s 6a30Boro ypoBHs
Kypca QU3MKA — O3TO HCIOJIB30BAaHME CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCTIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B MporpaMMe Mo (Gpusnke 0ObeIMHEHBI B
oOmMi CIMUCOK YYCHHUYECKHX NPAKTHYECKUX paboT. BrimeneHne B yKa3aHHOM IepedHe
n1a00paTOpHBIX PadOT, MPOBOJMUMBIX Il KOHTPOJISI M OIICHKH, OCYIIECTBIISIETCS YIaCTHUKAMU
00pa3oBaTeNbHOTO TIPOIIECCa HMCXOJI W3 OCOOCHHOCTEW TUTAHHUPOBAHUS W OCHAIICHUS
kabuaera ¢Qusuku. Ilpm sTOM OOecmeunBaeTcsl OBIAJCHHWE OOYUYAIOIIMMHUCS YMEHUSMHU
MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS, MCCICOBAHUS 3aBUCHUMOCTEH (DU3MYECKHX BEIWYHH U
MTOCTAHOBKY OIIBITOB TI0 MPOBEPKE MPEI0KEHHBIX THIIOTES.
Bonpmoe BHMMaHHE ynaessieTcsl PEIIeHUI0 PAacYETHBIX M KadyeCTBEHHBIX 3amad. [lpum
ATOM ISl PacYETHBIX 3a7ad MPUOPUTETOM SIBIISTIOTCS 331a4M C SIBHO 3aJaHHOW (PH3HUYECKON
MO/IENBIO, TIO3BOJISIFOIIINE TPUMEHSTh N3y4eHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJTHOTO
paszgerna Kypca, Tak M MHTETPUPYS 3HAHHS M3 Pa3sHBIX pa3nesioB. J[s KadecTBEHHBIX 3a/1a4
MIPUOPUTETOM SIBIISTIOTCSl 3a/laHUSl HAa OOBSICHEHHE MPOTeKaHWS (DU3WYECKHUX SIBICHUH W
MIPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyroue BeIOopa (GU3NIECKO MOACIN ISl CUTYaIluu
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ tpedoBanusmu PI'OC COO k MarepHamIbHO-TEXHUYECKOMY
obecrieueHnI0 yd4eOHOTO Tporiecca 0a30BBIM ypoBeHb Kypca (PM3WKH Ha YpOBHE CpPEIHETO
o01ero oo6pazoBaHMsl JOJDKEH M3Yy4aThCs B YCIOBUSAX MPEAMETHOTO KaOMHEeTa (DU3UKH WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOWMHETa TMpEAMETOB EeCTEeCTBEHHO-HAayyHOro IMKia. B
kaOuHeTe (UBUKH JOJDKHO OBITH HeoOXxoaumoe mabopaTopHOe O0OOpYIOBAHHUE IS
BBITIOJIHEHUS] YKA3aHHBIX B MporpamMMme mo (U3MKe YYEHHYECKHX MPaKTHUYECKUX paboT u
J€MOHCTPAIMIOHHOE 000PYAOBaHHUE.
JlemoHcTpalMoHHOe 00OpynoBaHuEe (OPMUPYETCS B COOTBETCTBUU C IMPUHIUIIOM
MUHUMAaJIbHON JTOCTATOYHOCTH U OOECIeYMBAET MMOCTAHOBKY MEPEUMCICHHBIX B MpOTpaMme
1o (pU3HKE KIIOYEBBIX JEMOHCTPALMNA ISl UCCIIEOBAHMS U3y4aeMBIX SIBIICHUH U MPOLIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaboparopHoe oOopyIoBaHUE I YUCHUUYECKUX MPAKTUUECKUX paboT popmMupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB U 00ecreyrBaeTcsi B pacuéTe OJJHOrO0 KOMILIEKTa Ha JABYX
oOyuaronuxcsa. TemaTHueckue KOMIUIEKTBI JIaDOpaTOPHOro 000PYAOBAaHUS JOJKHBI OBITH
MOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUH aHAJIIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH IEJSIMHU U3yUeHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:
e (opmupoBaHuEe HMHTEpeca U CTPEMIICHHS OOYJaIOUIUXCA K HAYYHOMY H3yYCHHIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIEKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUI O HAYYHOM METOAe TMO3HaHUS H (OPMUPOBAHUE
UCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHME HAyYHOTO MHMPOBO33pEHMS KaK pe3ylbTaTa M3y4E€HUS OCHOB
CTpOEHUS MaTepuu U (pyHIaMEHTANbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHEe YMEHMH OOBSICHATH SBJICHUS C HCIOJb30BAHUEM (PU3MUECKHX

3HAHWUN U HAYYHBIX JOKA3aTENbCTB;

e (QopmupoBanue mnpeAcTaBIeHUH O ponud GUIMKA IS PA3BUTHS  JIPYTHX

€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX Lieneld obecreunBaeTcs pelieHueM CIeAYIOIUX 3a/1a4 B Ipolecce
u3yueHHs Kypca GU3UKU Ha YPOBHE CpelHEro oomiero o0pa3oBaHus:



e npuoOpeTeHHe CHUCTEeMbl 3HaHMKW 00 OO0muX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaXx, TEOpHSIX, BKIIIOYAass  MEXaHHKY, MOJICKYIISPHYIO ¢busuky,
ANIEKTPOMHAMUKY, KBAHTOBYIO (PH3UKY U 3JIEMEHTHI acTPO(U3UKH;

e (dopMupoBaHHE YMEHHH MPHUMEHATh TEOPETHUYECKHE 3HAHUSA i OOBICHEHUS
(GU3NYEeCKUX SBICHUH B TPUPOJIE W JUIA TPUHATUS TMPAKTHUECKUX PEIICHHH B
MOBCEIHEBHOM JKU3HU;

® OCBOGHHE CIOCOOOB pPEHICHMS PA3IMYHBIX 3a]ad C SBHO 3aJaHHON (hu3HUecKoit
MOJICNBIO, 3a/ad, MOJPa3yMEBAIOIINX CAaMOCTOSTEIbHOE CO3JaHue (pu3ndecKon
MO/IENH, a/IeKBaTHON YCIIOBUSIM 3a/1a4H;

® TOHMMaHHE (PU3MUYECKUX OCHOB U NMPHUHILUIIOB JCHCTBHUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOILIYIO CPELY;

® OBJAJCHHE METOJAaMH CAaMOCTOSITENIFHOTO  IUIAHWPOBAHUS W TNPOBEICHUS
GU3NYECKUX  DKCIEPUMEHTOB, aHalM3a H  HMHTEPIpeTaud  WHPOPMAINY,
OTIpEJIeNIeHNs JIOCTOBEPHOCTH TTOTYYEHHOTO PE3yIbTaTa;

® CO3/aHWE YCIOBHH [UIA Pa3BUTHA YMEHHHA IPOEKTHO-HUCCIIEIOBATEIHCKOM,
TBOPYECKOM ACSITEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbIA YpOBEHB) HA YPOBHE CpPEAHETO 00IIero o0pa3oBaHus

otBoautcs 134 wacos: B 10 ximacce — 68 wacoB (2 gaca B Heneno), B 11 kimacce — 66 gacoB (2
gaca B HEJIEIIO).



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOAbI HAYYHOI'O NIO3HAHUS

®dusuka — Hayka o npupoje. Hayuneie meToasl no3HaHUs OKpysKawoero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pHU3HKE.

MogenupoBanue (GU3MUECKUX SBICHHA H TpoleccoB. HaydHble T'HIOTE3BI.
®u3nyecKkue 3aKOHbI U TEOPUU. ['paHUIIbl IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHIUN
COOTBETCTBHUSI.

Pons u mecto ¢usuku B pOpMUPOBAHMU COBPEMEHHOM HaydHOM KapTHUHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IM(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe aBmwkeHne. OTHOCHTEILHOCTh MEXaHHMYECKOTO MBIKeHHS. (Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsIsE CKOPOCTh, MTHOBEHHAss CKOPOCTh) W YCKOpPEHHE
MaTepuaIbHON TOYKH, UX MPOCKIIMUA HA OCH CUCTEMBI KoopAuHaT. ClioeHue nepeMenieHui
U CJIOKEHHE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABMXEHUE. |'padKu 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonunueitHoe nBwkeHue. JIBMKEHHE MaTepUaJIbHOM TOYKHM MO OKPYKHOCTHU C
MOCTOSIHHOM MO0 MOJYJIIO CKOPOCTBIO. YTJIOBasg CKOPOCTh, JIMHEWHass cKopocTh. [lepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M MNPAKTHYECKOE NPUMEHEHHUE: CHUJAOMETP, JBHUKECHHE
CHapsJ0B, LIEMHbIE U PEMEHHBIE NTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UIUTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocT npy JBUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOLIEHUA ~ MEXAYy  NOYTAMH, [POWJIEHHBIMU  TEJIOM  3a

MOCJIEIOBATEeNIbHBIE PAaBHBIE MPOMEXYTKH BPEMEHH MpPH PABHOYCKOPEHHOM JBMKCHHH C
HAYallbHOM CKOPOCTHIO, PABHOW HYITIO.

N3yuenue nBukeHUs apuKa B BA3KON KUIKOCTH.

N3ydenue nBuxkeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuxa

[Ipuaiun otHocurenbHOcTH ['anmuies. Ilepseiit 3akoH Herorona. HMHeprumansHbie
CHCTEMBI OTCUETa.

Macca Ttena. Cuna. IlpuHnmn cynepnosunum cui. Btopol 3akoH Herorona mms
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenue. Buasl Tpenus (moxosi, ckoybxenusi, kauenusi). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJNBKEHHS H cwia TpeHus mokos. Koadpdumument tpenus. Cuma
CONIPOTHUBIICHUS MPU ABUKEHUU TeJIa B )KUJIKOCTU WJIH rase.

[ToctynaTensHOE W BpallaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MoMeHT cuiibl OTHOCUTEIBHO OCH BpaimieHus. [lmedo cuubl. YcCioBus paBHOBECHS
TBEPAOTO TEa.

TexHuueckre yCTpOWCTBA W MPAKTUUECKOE MPUMEHEHHE: TMOAINIMITHUKU, JIBIKCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOITUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIiH.

HeBecomocts. Bec Tena npu yCKOpEHHOM NOAbEME U TTAJICHHH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U PE3UHOBOM
obpasrie, oT ux aedopmariuu.

HccnenoBanue ycrioBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUSI.

Tema 3. 3akonbl COXpaHeHUs 6 MEXAHUKE

NmMmnynbc MarepuanbHOW TOYKH (Tea), CHUCTEMbl MaTEepHANIbHBIX TOYEeK. Kmmynbe
CHJIBI M U3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXPaHEHHUs UMIyjbca. PeakTuBHOE TBUKEHHUE.

Pabota cunpl. MOIIHOCTE CHJIBL.

Kunerndeckast 2Heprus MaTepraibHON TOUKH. Teopema 00 M3MEHEHWN KUHETUYECKOU
SHEpruu.

[lorenumansHas oHeprus. [loTeHuuanbHas sHeprus ymnpyro jaehopMHUPOBAHHOMN
npyxuHbl. [loTeHunanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHbple U HEMOTEHIUANbHBIE CHIIbL. CBs3b paOOThl HEMOTEHIIMAIBHBIX CHUII C
W3MEHEHHEM MEXaHMYECKON HHEpruM CHCTeMbl Tell. 3aKOH COXpaHEHUS MEXaHUYECKOM
SHEpPruu.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuyeckne ycTpoilcTBa U NPAKTHUECKOE TPUMEHEHHE: BOJOMET, KOMED,
MPYKUHHBIA TUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHIMAIBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHUYEeCKOW PHEpPruM Teja Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Pa3nes 3. MonekyasipHasi puznka 1 TepMOIHHAMHUKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU MeopUU
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOM TEOPUM M UX OIBITHOE
oOocHoBaHue. bpoyHosckoe npmxenue. uddysus. Xapakrep IBIKEHUS U B3aUMOJICHCTBUS



4yacTHUI[ BellecTBa. MoJenu CTpOEHUs ra3oB, XUIAKOCTEH W TBEPABIX Tel M OOBICHEHHE
CBOMCTB BEIllECTBA Ha OCHOBE 3TUX Mogjened. Macca m pasmepbl Mosiekyl. KomauuecTBo
BemiectBa. [loctosinnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHI
uJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHell KUHETHUYECKOW SHEpPruu
TEIUIOBOrO JBWKEHUS vactul rasa. [llkama temnepatyp KenbBuHa. ['a30BbI€ 3aKOHBI.
VYpasuenue Menneneesa—Knaneitpona. 3akon [anberona. M3ompouecchl B uieaibHOM ra3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemiecTBa. [ 'padmdeckoe MpeICTaBICHUE H30IMPOIIECCOB:
U30TEpPMa, U30X0pa, u300apa.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITh, JTOKAa3bIBAIONIME JIMCKPETHOE CTPOCHHE BEIIeCTBA, (oTorpaduu MOJEKYI
OPraHNYEeCKUX COCTMHECHU M.

OneIThl 0 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.

Monens, WUTIOCTpUpYIOLIas NPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHHS HICaTLHOTO Ta3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3/yXa B KJIACCHOM KOMHATE HAa OCHOBE M3MeEpeHUU o0BhEMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMETPaMU COCTOSTHUS Pa3pexXEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmoaunamuyeckas cucrema. BHyTpeHHSI1 SHEPTHUS TEPMOJIUHAMUYECKON CUCTEMBI U
cnocobbl e€ wu3meHeHus. KommuectBo Temnotel W pabota. BHyTpeHHsAs sHeprus
OJIHOATOMHOI'0 HJEAJIBHOIO rasza. Buupl Temionepenayu: TEIIONPOBOAHOCTh, KOHBEKIUS,
M3JIy4eHHE. Y IeJbHas TeIJI0EMKOCTh BenlecTBa. KoInyecTBO TEmIOThI P TEIUIONEpeaaye.

[Tonsitne 06 ammabarHom mpouecce. [lepBbiii 3akoH TepmoauHamuku. [IpuMenenue
MEepBOro 3aKOHa TEPMOJMHAMUKH K u3omponeccaM. ['paduueckas mnTeprnperarusi padoThl
rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoIieccoB B PUPOJIE.

TeroBbie Mammubl. [lpuHnuner gelicTBus TemaoBbiXx MamuH. [IpeoOpazoBaHus
SHEPruu B TEIUIOBBIX MamnHax. KosdduuueHt mnonesHoro AeHCTBUS TEIMJIOBON MaIIMHBI.
Hukn Kapuo u ero kxod3p@uuMeHT MONe3HOro AEHCTBUA. ODKOJIOTUYECKHE MPOOIEeMbI
TEIJIOPHEPTEeTUKH.

TexHuueckre yCTpOMCTBA M IMPAKTHUYECKOE MPUMEHEHME: JBUTATENlb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3menenne BHYTpPEHHEW SHEPrUH Tela MPHU COBEPIICHUH PAOOTHI: BBUJIET MPOOKU U3
OYTBIJIKM TOJ] ACWCTBUEM CXKAaTOro BO3/yXa, HarpeBaHue 3dupa B JATyHHOU TpyOKe MyTEéM
TpeHHs (BHUIC0IEMOHCTpAIIUS).

N3meneHnne BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OmnbIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mopenn mapoBoil TypOWHBI, JBUTAaTeNss BHYTPEHHErO CropaHus, pPeaKTHBHOTO
JBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl



[MapooOpazoBanne wu KoHAcHcanus. Vcnapenue wu kureHue. AOCONIOTHasS U
OTHOCHUTENIbHAsl  BJIAXKHOCTb  Bo3ayxa. Haceuuenselii map.  YaenbHas — Temora
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhI KUIIEHUS OT JIaBJICHUS.

Teépnoe teno. Kpucrammmyeckue u amopdnble Tena. AHU3OTPOINHUS CBOMCTB
kpuctayioB.  Kugkue  kpuctambsl.  CoBpeMeHHble  Marepuanbl.  IlnaBienue u
KpUcTayuIh3anus. Y aenbHas TerioTa miasiaeHus. Cyomumanus.

YpaBHEHHE TEIUIOBOTO OajiaHca.

Texnuueckue ycTpoHCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP,
KaJIOpDUMETP, TEXHOJOTMU TIOJYyYEHUS COBPEMEHHBIX MAaTe€pUaioB, B TOM 4YHCIIE
HaHOMAaTEepHaAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX M1aPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUH.

Crioco6b1 U3MEPEHUS BIAKHOCTH.

Habnronenue HarpeBaHus M MJaBiIeHHs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMoHCTpanys KpuCcTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenune 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pasznea 4. DuexkTpoamHammuka

Tema 1. dnekmpocmamuka

DNeKTpu3anusa Tel. OJJNEKTpUYecKui 3apsan. JlBa Buaa SIEKTPUYECKUX 3apsJIOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHECHHS JIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsanoB. 3akoH Kynona. TodedHbI 3JIEKTpUYECKHM  3apsl.
DnekTpuyeckoe mnoJie. Hanpspk€HHOCTh anekTpuueckoro mojd. [IpuHmun cyneprno3unuu
ANEKTPUYECKUX MoJIeh. JINHNM HanpsKEHHOCTU AIEKTPUYECKOTO TOJIS.

Pabota cun osnekrpocratmyeckoro monsa. [lorennuan. Pa3HOCT TMOTEHITMANIOB.
[IpoBogHMKM W  JHUPJEKTPUKH B IJIEKTPOCTATUYECKOM  mose.  JludneKkrpudeckas
MIPOHUI[AEMOCTb.

OnektpoéMkocTb. KoHzmeHcarop. D1eKTpOEMKOCTh TNIOCKOIO KOHAECHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne ycTpoONCTBA U NMPAKTHYECKOE MPUMEHEHHE: JJIEKTPOCKOIL, 3IEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTA, 3a3eMJICHHE JIEKTPOIPUOOPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUSA SJIEKTPOMETpA.

B3anmoelicTBre Ha3EKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEIL.

[IpoBOAHMKH B 31EKTPOCTATUUECKOM MOJIE.

DNeKTpocTaTUYeCcKas 3alluTa.

JIMBIIeKTPUKH B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOIIAAM IUIACTHH,
PAcCTOSTHUSA MEKIy HUMH U TUAJIEKTPUIECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKa. McTouHuku
Toka. Cuia Toka. [TocTosHHBIN TOK.

Hanpsioxenue. 3akon Oma it ydacTka 1emnu.



DneKTpuyecKoe COIIPOTHBJICHUE. VY nenpHOE COIIPOTHBJICHUE BELIECTBA.
[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHUKOB.

Pabora snekrpuyeckoro Toka. 3akoH Jlxoyms—JIeHnia. MOIIHOCTh 3IEKTPHYECKOTO
TOKa.

DNEeKTpOABMKYIIasl CUjla U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKA. 3akoH Oma
JUIS TTOJTHOM (3aMKHYTOH) aiekTpuyeckoil uenu. KopoTkoe 3aMblkaHue.

DONeKTpOHHAas MPOBOAMMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COINPOTUBIICHUS
METaJJIOB OT TemnepaTypbl. CBepXIPOBOIUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass M IpPUMECHAs IMPOBOJUMOCTH MOJIYIIPOBOHUKOB.
CpoiictBa p—n-nepexoaa. [TomynpoBoiHUKOBbEIE TPHOOPBHI.

DneKTpUYecKuil TOK B pacTBOpax M pacijiaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOITHAIUS. DIIEKTPOJIN3.

OnexTpuueckuil TOk B razax. CaMOCTOSITENbHBII M HECaAaMOCTOATENbHBIN pa3psij.
Momnnus. ITnazma.

Texnuueckne yCTpoHCTBa W MPAKTHUYECKOE NPUMEHEHHUE: aMIEpPMETp, BOJBTMETP,
peocTar, HMCTOYHHUKH TOKA, JJIEKTpOHArpeBaTelbHble MPUOOPHI, 3SIEKTPOOCBETUTEIbHbBIE
puOOPHI, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIN THOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH 1MOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCHUMOCTb CONPOTHUBJICHUS LMJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOIIAIU
MOTIEPEYHOT0 CEYEHUS U MaTepuaa.

CMenanHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe n3mepenue >neKTpoaABKYIIeH criibl. KopoTKoe 3aMbIKaHHUE rajlbBAaHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psii 1 MPOBOJIUMOCTh BO3/1yXa.

OHOCTOPOHHSS TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue cMemaHHOTro COeAMHEHUS PE3UCTOPOB.

N3mepenue dSnEKTpOABMXKYIIEH CHJIBI HUCTOYHMKA TOKAa W €r0  BHYTPEHHETO
CONIPOTHUBIICHHUSL.

Habmonenue snextponusa.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocCymiecTBIAETCS € y4ETOM
COJIepKaTeNbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpedmemuule noHsmus, CBI3aHHBIE C U3yYEHUEM METOJIOB HAYYHOTO MO3HAHMSL:
SBJICHUE, HAyYHBIH (aKT, THIOTe3a, (u3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
JKCIIEPUMEHT, MOJCIMPOBAHUE, MOJENb, U3BMEPEHUE.

Mamemamuxa: pelleHne CHUCTEMbl ypaBHEHHMH, IuHeiiHas ¢yHKuus, mapadona,
runepOona, ux TpaduKd M CBOICTBA, TPUTOHOMETpUYECKHE (YHKIMH: CUHYC, KOCHHYC,
TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI U UX IMPOEKIUHU
Ha OCHU KOOPJMHAT, CJII0KEHNUE BEKTOPOB.

buonocus: wmexanudyeckoe JBUKEHME B JKUBOU mpuponae, auddysus, ocmoc,
TEIUIOOOMEH KUBBIX OpPraHU3MOB (BHIBI TEIUIONEpEeNadyH, TEMJIOBOE pPaBHOBECHE),
JNEKTPUYECKUE ABJIEHUS B KUBOU IPUPOLE.



Xumusa: JTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, YKUAKOCTEW U Ta3o0B,
JIEKTPUYECKHE CBOWCTBA METAIJIOB, AIEKTPOIUTHYECKAs TUCCOLMALINSL, TAJIbBAHUKA.

T'eozpaghus: BNaXXHOCTh BO3/lyXa, BETPHI, OapOMeETp, TEPMOMETD.

Texnonozus: mpeoOpa3oBaHUE [BWKEHUM C HUCIOJIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUS B TEXHMKE, MOAIINIHUKY, UCIOIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE
(pakera, BOOOMET U Jpyrue), IBUraTeslb BHYTPEHHEr0 CropaHus, napoBasi TypOuHa, ObITOBOM
XOJIOIMIBHUK, KOHJMIMOHEP, TEXHOJOTUHU MOJIYYEHHUS] COBPEMEHHBIX MATE€pPHAJIOB, B TOM
YyCc/ie HAaHOMAaTEepUalIOB, U HAHOTEXHOJIOTHUH, AJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIN TPUHTEP, JJIEKTpOHATrpeBaTeIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TaJIbBAaHUKA.

11 KJIACC

Paznen 4. DiaekrpoamHnamMuka

Tema 3. Maznummnoe none. I1eKmMpPOMazZHUMHAA UHOYKYUA

TlocTosgunple MarHuUTEL. B3anMopaelicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrtop MmarHuTtHOM wuHAYKIMH. [IprHOMIO Ccynepno3suuyMyd MarHUTHBIX moJied. JImHuM
MarHUTHOM MHAYKIKUK. KapThHa TMHUNA MAarHUTHOW MHIYKIIMHU TOJISI IOCTOSTHHBIX MarHUTOB.

MarunuTHO€ 1MoJjie MPOBOJHMUKA ¢ TokoM. KapThHa TMHUN WHAYKIIUA MarHATHOTO TOJIS
JUTMHHOTO TIPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYITKH C TOKOM.
OnbiT Opcrena. BzanmoaelicTBrue MpoOBOJHUKOB ¢ TOKOM.

Cuna Amriepa, €€ MOIyJb U HalpaBJICHUE.

Cuna Jlopenma, €€ MOayJdb W HampapjieHue. J[BHKeHUE 3apsiKEHHOM 4YacTHIbl B
OJIHOPOJIHOM MarHuTHOM moJjie. Pabora cumsl Jlopenna.

SIBnenne srekTpoMarHUTHOM HHAYKIMU. [IOTOK BEeKkTOpa MarHUTHOMW WHAYKIIUH.
DJIEKTPOABMIKYILAs CUJIa MHAYKIIMU. 3aKOH JIEKTpoMarHuTHON uuaykunu dapanes.

BuxpeBoe anekTpuyeckoe moJie. DIEKTPOABIKYIIAsA CUJIa UHAYKIIMU B MPOBOJHUKE,
JBIOKYIIEMCS TTOCTYNATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NuaykTuBHOCTG. SIBI€HHME CAMOMHAYKIIUU. DIEKTPOABMKYILAS CHUJIa CAMOUHYKIIUH.

DHEeprusi MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuyeckre yYCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThI, 3JEKTPOJBUIATENIb, YCKOPUTEIN AJIEMEHTAPHBIX YACTHUIL, WHAYKIIMOHHAS
MeYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE NEKTPOHHOIO ITy4YKa MAarHUTHBIM I10JIEM.

JIMHUY MHIYKIIMU MarHUTHOTO TOJIAL.

B3aunmopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.

3aBUCUMOCTh  3JIEKTPOJBWKYILIEH CHJIBI HHIAYKIMUM OT CKOPOCTH HW3MEHEHUs
MarHMTHOTO IOTOKA.

SIBneHue caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne MarHuTHOTO MOJIS KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.



HccnenoBanue sBIICHUS 2JIEKTPOMAarHUTHOW MHTYKIUU.

Pa3nes 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

Konebarenpuas cucrema. CBoOomHble MexaHWUeckue koiiebanus. ['apmMoHMYeckue
konebanusa. [lepwon, wacrora, amrumTyaa u ¢asza koneOaHuid. IIpyXKWUHHBI MasTHHK.
MareMaTHYeCK1il MasTHUK. Y paBHEHHE FapMOHUYECKUX Konebanuid. [IpeBpamienne sHeprun
IIPY FrapMOHUYECKUX KOJIeOaHUSX.

KoneGarenbubiit koHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHWYeCKUMHU U DJIEKTPOMAarHUTHBIMU
konebanusmMu. @Popmyna TomcoHa. 3akOH COXpaHEHHS DOHEPrUM B  UJICAIBHOM
KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxamomux KojeOaHusX. BbIHYXJICHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHyX1€HHbIE 37IEKTPOMarHUTHbBIE KOJIEOaHHUS.

[lepemennbiii Tok. CHHYyCOWJANIbHBIN TNEpeMEHHbIH TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JEMCTBYIOIIEEe 3HAUEHNE CUJIbI TOKA U HAPSIKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u MOTPEOICHUE IIEKTPUUECKOW IHEPTHUH.
DKOJIOTHYECKHE PHUCKU TpHU TMPOU3BOJACTBE AJIEKTpodHepruu. KynbTypa HCIOJIb30BaHUS
AIIEKTPOIHEPTUH B MOBCEAHEBHOMN KU3HMU.

TexHnuecKkre yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHUE: SJIEKTPUYECKUHA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTporepeiay.

Jlemoncmpayuu

UccnenoBanne  mapamMeTpoB — KojeOaTeNbHOM  cUCTeMbl  (MPYXKUHHBIA WK
MaTeMaTU4YECKUN MasTHUK).

HaGnronenue 3aryxaronux Kojie0aHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHMS.

OcumsutorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa W HANpsDKEHUS OT BPEMEHH) UL
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mpH MOCIEN0BATENBHOM COCIMHEHUN PE3UCTOPA, KATYIIKH MHIYKTHBHOCTU
U KOHJIEHCATOopA.

Monens JINHUY 3IIEKTPONIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

HccnenoBanue 3aBUCHUMOCTH IIEpUOJia MajlblX KojeOaHWH rpy3a Ha HUTH OT JJIUHBI
HUTHU U MacChl rpysa.

HccnenoBanue INepeMEHHOrO0 TOKa B LENU M3 IOCIENOBATENIbHO COEOUHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMmMHbIE 60JIHbL

MexaHnyeckue  BOJHBI,  ycinoBus — pacnpoctpaHeHus.  Ilepumon.  Cxopocth
pacripocTpaHeHus U JyiuHa BosHbL. [lomepeunsie U mpozosbHble BosiHbL. MHTEphepeHuus u
IU(paKus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHSI U3JIy4€HUS IEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHranus BektopoB E, B, V B anekrpoMaruutHoil BosiHe. CBOWCTBA 3JEKTPOMAarHUTHBIX
BOJIH: OTpPaXEHUe, MpesiomiieHue, noispusauus, audpaxuus, uatepdepenuus. CkopocTb
JIEKTPOMArHUTHBIX BOJIH.

[IIkana 351eKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 27IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuAeHUs. Pagnonokanms.

DNEKTPOMAarHUTHOE 3arpsA3HEHUE OKPY)KAIOIIEH CpeIbl.



TexHuueckue ycTpoHCTBa U IPAKTUYECKOE IPUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIABTPa3BYKOBasi JUarHOCTHKA B TEXHUKE M MEIULMHE, pajap, paIuoNpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTpaHEHUE TOTIEPEYHBIX U MPOI0IHHBIX BOJIH.

Koneb6umomeecst Teno Kak HCTOYHHK 3BYKA.

Habmonenue otpaxxeHus U nIpeaoMIICHUS] MEXaHUUECKUX BOJIH.

Habnronenune narepdepeHnny u qudpakiiui MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmtonenue cBsi3u I'pOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM W 4acTOTOMU
KoJIeOaHUH.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJH: OTPa)XXCHHE, MPEJIOMIICHUE,
noJisipu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmosHEHOE pacHpOCTpaHEHHE CBETAa B OJHOPOTHOM
cpexe. JIyd cBera. ToueuHbIli HICTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHbI oTpakeHus: cBeta. [locTpoeHne n300paxeHuii B IIOCKOM
3epKaJe.

[Ipenomiienne cBera. 3aKkOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIN TIOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroja MmojaHOro BHYTPEHHETO
OTpa)KEHHUS.

Hucnepcus csera. CroxxkHbIi cocTaB 6enoro cseta. L{Ber.

Cobuparonue u pacceuBarouiue JuH3bl. ToHkas nuH3a. DOKycHOE paccTosiHHE U
ONTHYECKass cujia TOHKOW JuH3BL. [locTpoeHne w300pakeHUH B COOMpAIONIUX W
paccenBarouUx JUH3aX. PopMysia TOHKOHM JUH3BI. Y BEJIMUECHHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHMMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. UuTepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHUSA
HAOMIOJICHUS MaKCMMyMOB M MHUHHUMYMOB B MHTEePQEPEHUHMOHHOW KapTUHE OT JBYX
cuH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuust ceta. [JudpaxkiuonHas pemérka. YciioBue HAOMIOACHUS TJIaBHBIX
MaKCHUMYMOB IIpH MaICHUU MOHOXPOMATHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[lonsipuzanus ceera.

Texuuueckue ycTpoHCTBa U MPaKTUYECKOE MPUMEHEHME: OYKH, Jymna, ¢oToammnapar,
MPOEKIIMOHHBIN amnmnapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKa, AudpakuunoHHas
peméTKa, MoJsIpouI.

Jlemoncmpayuu

[IpsimonmHeitHOE pacnpocTpaHeHHe, OTPaKeHHE U MperoMieHue cBeta. OnTuyeckue
MPUOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOiCTB M300pakeHU B JTMH3aX.

Monenu MUKpOCKOTIa, TEIEeCKOTIa.

HaGnronenue narepdepeHIiuy cBera.

Habnronenue nudpakuuu ceera.

Habmronenue nucnepcun cBera.

[lonyuenue ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tomy4yeHue crniekTpa ¢ HOMOILBIO JU(PPAKIIUOHHON PEHIETKH.

HaGnronenue nossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue nokaszaTess IpeJoMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB M300paKeHUI B JIMH3AX.

HaGnronenue nucnepcun cBeta.



Pa3nes 6. OcHOBBI cClIeMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'panuibl IPUMEHMMOCTH KJIACCUYECKOM MeXaHHUKU. [locTynaTsl cienualbHON TEOpUn
OTHOCHUTEIIbHOCTU: HHBAPUAHTHOCTb MOJYJIS CKOPOCTHM CBE€Ta B BaKyyMme, IIPUHIIUI
OTHOCUTEJILHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aM€JJIEHUE BPEMEHU U COKPALLEHUE JTUHBI.
DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ SJHEPIUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrus NOKOSL.

Paspnen 7. KBanToBasi pusuka

Tema 1. Dnemenmul K6AHMOBON ONMUKU

®oronsl. Popmyna [lnaHka cBs3u sHepruu (GOTOHA C €ro 4acToTod. DHEprus u
UMITYJIbC (OTOHA.

OtkpeiTne u wuccnegoanue @orordpdekra. Onbitel A. I'. CrosieroBa. 3aKOHBI
¢dotorddexra. VYpaBHenue OiHmTeNHa a8 ¢dorordpdekra. «KpacHas rpaHua»
dboTtorddexra.

HaBnerune cBeta. OnbiTe! [1. H. JIeOGenena.

XHWMHYECKOE IEHCTBUE CBETA.

Texnuyeckue ycTpoHCTBa U MPAKTUYECKOE NMPUMEHEHHE: (POTOIIEMEHT, (POTOAATUHK,
CoJIHeUHas OaTtapesi, CBETOIUO.

Jlemoncmpayuu

®doTor(PexT Ha yCTaHOBKE C MTMHKOBOU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEHIHETO GOTOIPPeKTa.

CBeTOINOI.

Comnneynas Oatapes.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnwiTel Pesepdopra mo paccesauro o -yactuil. [Inanerapaas
Mojienb aroma. [loctymatel bopa. M3nydenne u nornomenne GoTOHOB MpH MEPEXoae aTomMa
C OJHOTO YPOBHS 3HEpru Ha Apyrod. Buasl cnexktpoB. CHeKTp ypOBHEH SHEpPrUu atoMa
BOJIOpOJA.

BousHoBsie cBolicTBa yacTull. Bosuel ne bpoitns. KopnyckyasipHO-BOJHOBOM Tyain3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHUE.

TexHuueckre yCTpoOWCTBAa M IPAKTUYECKOE IPUMEHEHME: CHEKTpaJbHBIM aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habnronenue nuHeHyaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Ha6nronenue nuHEHYaToro CrexkTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTHI,  JOKAa3bIBAIOIIME  CIOKHOCTh  CTpoeHus  sanpa.  OTKpbITHE
pamuoaktuBHOCTH. OmbITel Pesepdopna mo ompeneneHuio cocTaBa pagloaKTHUBHOTO
n3nyuyenusi. CBoiicTBa anb(a-, OeTa-, ramMma-u3nydeHus. BrnusHue paguoakTUBHOCTH Ha
YKUBbBIE€ OpPraHU3MBI.

OTkpeiTHE TpoTOHA U HelTpoHa. HyknonHas mopnens sapa ['eiizenOepra—lBaneHko.
3apsin anpa. MaccoBoe uucio saapa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. ['amMMa-uzmydeHwue.
3aKkoH paJIMOaKTUBHOTO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. SnepHbie cuibl. Jledekt Maccel spa.



SnepHble peakuuu. Jlenenve U CUHTE3 SEp.

Snepusiii peakrop. TepmosinepHbiii cunTe3. IIpoGiieMbl ¥ MEPCIEKTUBHI SACPHON
SHEPreTUKU. JKOJIOTMYECKUE aCIEKThI AEPHOI 3HEPTrEeTUKU.

OnemeHTapHble yacTULbl. OTKpPBITHE IO3UTPOHA.

Metoabl HAOIIOCHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoAecTBUS. EquHCTBO hr3ndeckoii KapTHHBI MHpa.

TexHuueckue yCTpOWCTBA W IMPAKTUYECKOE IIPUMEHEHHWE: JO03UMETp, Kamepa
Bunbcona, sinepHblil peakTop, aToMHas boMoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadpusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Otanbl  pa3BUTHA acTpoHoMHUU. [IpukiagHOe W MHPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3/1bl, TUIAHETHI, UX BUIUMOE JIBUYKEHUE.

CoiiHeuHas cucrema.

Counnie. ConHeuHasi akTUBHOCTb. MctounHuk sHeprum CosHua U 3BE3N. 3BE3MbI, UX
OCHOBHBIE XapaKTEPUCTUKH. [lmarpamMma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
TJIaBHOM TMOCTEA0BATEIPHOCTA. 3aBUCUMOCTh «Macca — CBETHMOCTBY» JUIsl 3BE3] TIABHOU
MOCJIeI0BaTeIbHOCTH. BHyTpenHee ctpoenne 3BE3n. COBpEMEHHBIC TMPEACTABICHUS O
MPOUCXO0KACHUU 1 3BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Mineunsiii [lyte — Hama [Manaktuka. [lonoxxenne n aBumkenne CousHia B ["anmaktuke.
Tune! ranaktuk. Paguoranaktuky u kBazapbl. UEpHbIe IBIPHI B AIpax rajJakTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa06ma. Pa3z6eranue ramaktuk. Teopus
Bosbiioro B3peiBa. PemnkToBOE M3ITydEHHE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepeménnpie npoOieMbl aCTpPOHOMUH.

Yuenuueckue nabnooernus

Habmionenuss HEBOOPYKEHHBIM  TJ1a30M C  HCIOJIb30BAHUEM  KOMITHIOTEPHBIX
MPWJIOKEHUN [UIsl ONpEAeTICHHs] MOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO IaTy:
OCHOBHbIE c03Be3/11s CeBEpHOro MOMyIIapHUs U sIPKHe 3BE3IBL.

Hab6mronenus B reneckon JIynsl, mianet, Mieunoro [1yru.

O6o0maronee NnoBTOpeHne

Ponp pusuku u acTpoHOMHHM B SKOHOMUYECKOW, TEXHOJIOTUYECKOW, COLMATIBHOW U
THYECKON cdepax [esTEIbHOCTH 4YelOBEKa, POojb U MECTO (PHU3MKM U acCTPOHOMHUH B
COBPEMEHHOW Hay4YHOW KapTUHE MHpa, pPOjb (U3HUECKONH Teopuu B (HOPMHUPOBAHUU
Mpe/ICTaBICHU 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeamerHbie CBA3U

Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyuecTBisieTcs ¢ y4€ToMm
coJiepKaTeIbHbIX MEXIIPEIMETHBIX CBs3€Hl ¢ KypcamMu MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mescnpeomemnusie nonsimus, CBI3aHHbIE C U3yYEHHEM METOJIOB HAYYHOTO MO3HAHMSL:
SBJICHHE, HAy4HbIM (akT, runoresa, ¢puuyeckas BEIMUMHA, 3aKOH, TeOpus, HaOIro/neHHe,
JKCIIEPUMEHT, MOJEIIMPOBAHUE, MOJECIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMbl YpaBHEHHH, TpUrOHOMETpUYeckue (yHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI



U UX MPOEKUUH Ha OCH KOOPIUHAT, CIIOKEHHE BEKTOPOB, MPOHM3BOIHBIC AIIEMEHTAPHBIX
GyHKUIMH, TpU3HAKA MMOJO00US TPEYroJbHUKOB, ONpPENENICHUE IUIOIAAN IJIOCKUX (QUryp U
o0béMa Tell.

bBuonoeus: snexrpuyeckue SBICHUS B KUBOU MPHPOJE, KojieOaTelabHbIC IBIKEHUS B
KUBOU TIPUPOJIE, ONTHUYECKHUE SBJICHUS B JKUBOW NPUPOJE, NEHCTBHE pavalliil Ha JKUBBIC
OpraHu3MBI.

Xumusi: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHUTHBIE TONMIOCA 3E€MIIHM, 3aJI€KH MArHUTHBIX pyd, (HOTOChEMKA
3€MHOM MOBEPXHOCTH, MPEJICKA3aHNE 3eMIICTPSICCHUH.

Texnonocua: ~ NTUHAW  DJEKTpoOIepenad,  TEHepatop  IEPEeMEHHOro  TOKa,
AIIEKTPOJBUTATENb, WHIYKIWOHHAS TI€4b, pajnap, paauoONpHEMHUK, TEJIEBU30p, AHTEHHA,
tenegoH, CBU-neub, MpOeKIMOHHBIM anmapar, BOJOKOHHAs ONTHKA, COJIHEYHasl Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yaebHOTO Tpeamera «Pu3uKay Ha YpOBHE CPEIHEro 00Iero o0pa3oBaHMUs
(0a30BBIi  yPOBEHB) JIOJDKHO OOCCIICUUTH JOCTIIKEHHE CICAYIONIUX JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIbTAThl OCBOCHUS YIeOHOTO TIpeaMeTa «Du3uKkay TOJDKHBI OTPaXKaTh
TOTOBHOCTP M CIIOCOOHOCTh  OOyYaroNmuXcs PYKOBOJICTBOBAThCS  C(HOPMHUPOBAHHOU
BHYTPEHHEN MO3WIMEH JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpPHEHTAlWid, MO3UTUBHBIX
BHYTPEHHUX YOEXKJICHUN, COOTBETCTBYIONIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0mIecTBa, pacHIMpEeHUE )KH3HEHHOTO OTBITA U OTIBITA JACSITEILHOCTH B TIPOIECCE peaTH3aIiiu
OCHOBHBIX HalPaBIICHUH BOCITUTATEIIHPHOHN JEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKJTAHCKOH TMO3UIMK OOYyYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX 00IICYSIIOBEYCCKIX TYMAaHUCTHUSCKUX U JIEMOKPATHUSCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIIPHOCTh B MHTEPECaxX IPaKIaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeILHON OpraHU3aIliH;

YMEHUE B3aMMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTaMH B COOTBETCTBHUH C HX
(GYHKIUSIMHU U HAa3HAUYCHHUEM,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKON JIEATEITHLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hopMUPOBAaHHOCTh POCCUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHUCKUX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOpMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBEICHHUSI;

CIIOCOOHOCTh ~ OILICHMBAaTh CHTyallMl0 W TNPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPHEHTHPYSICh Ha MOPAJbHO-HPAaBCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIEC B
NESTEHBHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas OSCTETHUKY HAYyYHOTO TBOPYECTBA,
MPHUCYIIETO PU3NYECKOM HAYKE;

5) Tpy/10BOr0 BOCIIUTAHUS:

HHTEpEC K pPa3IMUHbIM cdepaM MNpodeCcCHOHAIBHONW IeATEIBHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3UKON W TEXHHMKOW, YMEHHE COBEpILIaTh OCO3HAHHBIM BbIOOp Oymymiei
poeCCUu U peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 00MacTd (PU3UKU
Ha TIPOTSHKEHUH BCEH KHU3HU;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOW KYIBTYpPBhI, OCO3HAHUE TI00AThHOrO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IJTAHUPOBAHUE U OCYILECTBICHHE JNEHCTBUI B OKpYXKAIOIIECH cpeie Ha OCHOBE 3HAHUS
1[eJIei YyCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;



pacIIupeHue OmbITa JACATEeIPHOCTH OSKOJOTUYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HMUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOW JESATCIBHOCTH, TOTOBHOCTH B TIPOIECCE H3YUCHUS
(DUBHKYN OCYIIECTBIISITh MPOCKTHYIO U MCCIIEI0BATEIBCKYIO JICATEIBHOCTh UHAUBUIYAIHLHO H

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITEIBHO (DOPMYITUPOBATh W AKTYAJIM3MPOBATH MPOOJIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATCILHOCTH, 331aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISBIISATE 3aKOHOMEPHOCTH W TIPOTHUBOPEYHMSI B pacCMaTPUBAEMBIX (DH3UUCCKUX
SIBJICHUSX;

pa3zpabaTeiBaTh IUIAH pEHICHUS TPOOJIEMbI C Y4ETOM aHaJM3a WMEIOIIUXCS
MaTepHATHHBIX U HEMAaTEPHAITLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JCATECIHLHOCTD, OIICHHBATh COOTBETCTBHE PE3YJIBTATOB IICIISAM,
OIICHUBATH PUCKH TIOCIICICTBUAN ACITCILHOCTH;

KOOPAMHUPOBATh W BHIMOJHATH PAabOTy B YCIOBUSX PEaTbHOTO, BHPTYAILHOTO W
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBrble nucciiegoBare/ibCKue AeiCTBHA:

BJIQJIETh HAYYHON TEPMHHOJIOTHUEH, KIIFOUYEBBIMHU MOHITUSMHU U METOJAMH (HU3NIECKOM
HayKH;

BIIQJIETh HAaBBIKAMU y4eOHO-HMCCIIEOBATENBCKON M TPOCKTHON JEATEIBHOCTH B
obmacti (DU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJOB
pereHus 3a1a4 (GU3MYECKOTO COJCPIKaHusl, TPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BJIQJICTh BUIAMHU JESITEIBHOCTH TI0 IMOJYYCHUIO HOBOTO 3HAHHMS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHUI0 U NMPHUMEHEHHWIO B PA3JIMYHBIX YYEOHBIX CHTYalHSX, B TOM YHCIE TpPU
CO3/IaHUHU Y4EOHBIX IPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISITh TIPUYUHHO-CIICICTBEHHBIC CBS3W W aKTyaJIM3WpOBATh 3a/iady, BBIIBUTAThH
TUIOTe3y €€ pEIICHUs, HAXOIWTh apryMEHTHI ISl JO0Ka3aTelbCTBA CBOUX YTBEPIKICHHIA,
3a]aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TMOJYYCHHBIC B XOJIC PEIICHUS 3alaud Pe3yJbTaTbl, KPUTHUYCCKH
OILICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MCHECHUE B HOBBIX YCIIOBHSIX;

CTaBHTh U (GOPMYIUPOBATH COOCTBCHHBIC 3a/1a4M B 00Pa30BaTEIILHON JIESATEIHLHOCTH, B
TOM YHCIIE IPH U3Y4EHUH (PU3HKH,

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yYMETb UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJIeH, TIpe/yIaraTh OPUTHHAIbHbIE TTOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIQJIETh HABBIKAMU TOJy4YeHHUs uUHopManuu (HU3HUECKOTO COJCpKAHUS U3

HUCTOYHUKOB  DPa3HBIX  THUIIOB, CaMOCTOSITENILHO  OCYIIECTBIATH  IMOWCK,  aHaJM3,



CHCTEMATH3allMI0 W  HMHTEpIpeTanuio HH(pOpMalMM  Pa3lIMYHBIX BHAOB H  (HopM
IIPEACTABIICHUS;

OILICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCIOJBb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHMKaTHUBHBIX U OpPraHU3AllMOHHBIX 3a/a4 C COOJIIOJIEHUEM
TpeOOBaHMN OPrOHOMHUKH, TEXHUKH OE30MACHOCTH, THTHEHBI, pPecypcocOepexeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJCpKAHUSA B PA3IUYHBIX (opMaTax C Y4ETOM
Ha3HA4YeHUS MHPOPMALWU U IeNEBOH ayJUTOpPHH, BBIOMpas ONTUMAIbHYIO (Qopmy
IIPEACTABIICHUS U BU3YaIU3allUH.

KoMMmyHukaTuBHbBIe YHUBEpcaIbHbIe yYeOHbIe 1eliCTBUSA:

OCYILIECTBJIATH OOLIEHHE HA YpOKaX (PU3UKH U BO BHEYPOUHOU EATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(DIUKTHBIX CUTYalluil U CMAr4aTh KOH(INKTHL,

Pa3BEPHYTO M JIOTMYHO M3Jararb CBOIO TOYKY 3PEHHUS C HMCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUIYAIbHON paOOThI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBUN C yUETOM OOLIUX MHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO WIECHA KOJUIEKTUBA;

IIPUHUMATH II€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBATH M KOOPAWHHPOBATH
JNEUCTBUA MO €€ NOCTUKEHHUIO: COCTABJATh IUIAH JIEUCTBUM, PACIpPENENsATh POIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOI paboTHI;

OIICHMBAaTh KayecTBO CBOEro BKJIaJa M KaXJOr0 y4aCTHHMKAa KOMaHIbl B 0OOLIUi
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPHUSIM;

MpeaJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEH C MO3UIIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IMO3UTHBHOE CTPATETHYECKOE IOBEACHUE B PA3NIMYHBIX CHUTyalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITEJIBHO OCYILIECTBIISITh MO3HABATENIBHYIO JEATEIbHOCTh B 00JaCTH (PUBUKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHUS pAacUE€THBIX M KaueCTBEHHBIX 3a/ay, IJIaH
BBITIOJIHEHUSI TMPAKTUYECKOW pPadOThl C y4ETOM HUMEIOLIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTCHU;
JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANIOYTCHUH;
JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelieHue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBAaTh (POPMUPOBAHHUIO M TMPOSIBICHUIO JPYAMIMH B OONACTH (PU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:
JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTbh KOPPEKTUBBI B JESATEIbHOCTbh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BIIQJIETh HaBBIKAMU TO3HABATENBbHON pedIeKcuu Kak OCO3HAHMSI COBEPIIAEMBIX
JNEHUCTBUNM U MBICIIUTENIBHBIX POLIECCOB, X PE3YIHTATOB U OCHOBAHUIA;
WCIOJIb30BaTh MPHUEMBI pe(DIIEKCHU ISl OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEILICHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;



MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYrUX HA OUIHMOKH.

B npouecce nocTKEHUS TMYHOCTHBIX PE3YJAbTaTOB OCBOCHHS MPOTPaMMBbI IO (PU3UKE
ISl YpOBHSA cpegHero ooémero o0pasoBaHuMs Yy OOyYaloOIIMXCS COBEPLICHCTBYETCS
SMOLMOHAIBHBIA WHTEIJUICKT, IPEAIOJIAraloIii COPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOUIET0 CHOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BHUJETh HANPABJICHUS Pa3BUTHS COOCTBEHHON SMOLMOHAIBHOU CQepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMS,  BKJIIOYAIOLIETO  CaMOKOHTPOJb,  YMEHUE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IOBEACHME, CIIOCOOHOCTH aJaNTHPOBAThCA K AMOLMOHAIBLHBIM
M3MEHEHUSIM U TPOSBIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAI[UM, BKJIIOYAIOLIEH CTPEMIICHHE K JIOCTMIKEHUIO LIEIH U YCIEXY,
ONTUMU3M, HHAIIMATUBHOCTh, YMEHUE JEMCTBOBATh UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMAaTh 3MOLIMOHAILHOE COCTOSIHUE APYTHUX,
YUUTHIBATH €r0 IMpPH OCYIIECTBICHUH OOILIEHHs, CIOCOOHOCTh K COYYBCTBUIO U
CONIEPEIKUBAHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBAaTh OTHOILIEHUSA C
JOPYTUMU JIOAbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kJiacce mpeaMeTHbIC pe3ylbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPakaTh C(OOPMUPOBAHHOCTH Y 00YJAIOITUXCS YMEHUMN:

J€MOHCTPUPOBATh Ha MPUMeEpPax poJib U MeCTO GU3UKU B (HOPMHUPOBAHUH COBPEMEHHOM
HAay4YHOM KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJIOTMH, B TPAKTUUYECKON
JIeITEIILHOCTH JIFOJICH;

YUUTHIBaTh TPAHUIIBI MPUMEHEHHUS] M3YYEHHBIX (DU3MUECKUX MOJeNel: MaTepuaibHas
TOYKa, MHEpIMAJIbHAs cucTeMa OTCYETa, aOCOIIOTHO TBEPAOE TENO, UACATBHBIN Ta3, MOACITU
CTPOEHUS Ta30B, )KUJKOCTEH U TBEPABIX TeJl, TOUCUHBIN JIEKTPUUECKUN 3aps]l IPU PEIICHUU
buznyueckux 3anay;

pacrno3HaBaTh (U3UYECKUE SBICHUS (IPOLIECChl) U OOBICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETHUYECKON TEOPUU CTPOCHMS BEIIECTBA U 3JICKTPOIUHAMUKU:
paBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBWKEHHE, CBOOOIHOE MaJCHUE Tell,
JIBUKEHHE [0 OKPYKHOCTH, HWHEpUHMs, B3aumopeWcTtBue ten, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHUE KHUAKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bEMa Tell MPH HarpeBaHUU
(oxymaxkaeHun),  TEIUIOBOE  paBHOBECHE,  HUCHapeHue,  KOHJACHCAlus,  IUIaBIICHUE,
KpUCTAIIIN3alMsl, KHUIICHHE, BJIAXXHOCTb BO3yXa, IOBBIIICHWE JAaBIEHUS raza IpU €ro
HarpeBaHWU B 3aKPbBITOM COCYyIE, CBs3b MEXIYy IlapaMeTpaMH COCTOSIHHSI Trasza B
M30IpoLeccax, MMEeKTPU3alus Tel, B3aUMOJCHCTBHE 3aps/I0B;

OTMHCHIBaTh  MEXaHMYECKOE JBIDKEHUE, UCHONB3yd  (U3HUYeCKUe  BETUYHHBIL:
KOOpAMHATA, MyTh, NEpEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJla, UMITYJIbC Tela,
KMHETUYeCcKasl SHEeprus, MOTEHIMalbHAs JHEPrus, MeXaHWdyeckas paboTa, MeXaHHuYecKas
MOIIIHOCTh; TPU OMHUCAHWH TPABUIBHO TPAKTOBATh (UIUYECKUN CMBICT HUCHOIB3YEMbIX
BETUYMH, WX OOO3HAYEHUS M EIUHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE TaHHYIO
(bU3MYECKYIO BETMUUHY C IPYTUMU BETUYUHAMU;

ONUCHIBaTh W3YYEHHBIE TEIUIOBbIE CBOWMCTBA TEN M TEIUJIOBBIE SIBJICHUS, UCIOJIb3Y
¢dbusznueckue BETUYMHBI: JaBIIEHUE Ta3a, TeMIepaTypa, CpedHssli KWHETHYecKas SHepTHUs
Xa0TUYECKOTO JIBKEHUSI MOJIEKYJ, CPEAHEKBAJPAaTUYHAS CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSIA YHEPrus, padoTa raza, K03pPUIMEeHT MOIe3HOTo ACHCTBHS TEIIOBOTO



JBUTATEIs; MPHU OMHCAHUU TPABIWIBHO TPAKTOBAaTh (U3WYECKUN CMBICT HCIOJIB3YEMBIX
BEIMYUH, WX OOO3HAYEHHWs] W EIWHUIbI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMUHUHY C IPYTHUMHU BETMUYUHAM;

ONMCHIBATh U3YUYEHHBIE IEKTPUUYECKHE CBOMCTBA BEIIECTBA U IEKTPUUECKHUE SBICHUS
(mporiecchbl), HUCMONb3ysd (PU3NYECKHE BEIMUMHBL DJIEKTPUUECKUN 3apsisl, AJIEKTPUUYECKOE
110J1€, HANPSLDKEHHOCTD MOJIS, MOTEHIIUAJ, Pa3HOCTh MOTEHIIMAJIOB; IIPU OMMCAHUU ITPABUIIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCHOIB3YyEMBIX BEJIMYHMH, MX O0O3HAUCHHS W CIMHULIBL;
YKa3bpIBaTh (OPMYIIBI, CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHMHU
BEJIMYMHAMU;

aHATM3UPOBATh (PU3MUECKUE MPOLECCH U SIBICHHS, UCTIOIB3YS (PU3UUECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tsrotenus, |, 11 u Il 3akonst HploToHa, 3aK0H cOXpaHeHuUs
MEXaHUYECKON DSHEpPruM, 3aKOH COXPAHEHUS HMITYJbCA, NPUHLMUI CYNEPHO3UIUU CHUJI,
NPUHIMUI PaBHONpPABUS HUHEPLUUATIBHBIX CHUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO
TEOPHUIO CTPOEHHUS BEIIECTBA, 'a30Bbl€ 3aKOHBI, CBA3b CpPEAHEW KHHETUYECKON BSHEepruu
TEIUIOBOTO  JIBWKEHHMS MOJIEKYl ¢  aOCOJIIOTHOM  TemmepaTypoi, TMepBbIi  3aKoH
TEPMOJIMHAMHUKH, 3aKOH COXpPaHEHMs JJIEKTPUUECKOro 3apsna, 3akoH Kyrnona, mpu stom
pa3nauyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHUECKOE BBIPAKEHUE U yCIOBUS
(rpanu1Bl, 06J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIBl JACUCTBUS MAIUH, NPUOOPOB M TEXHUUYECKUX
YCTPOICTB; pa3inyarh ycJI0BUS UX O€30MaCHOTO UCTIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITIOJIHATh AKCIEPUMEHTHI MO HCCIEIOBAaHUIO (DU3MUECKUX SIBICHUH U MPOIECCOB C
UCIOJIb30BAHMEM TPSAMBIX M KOCBEHHBIX M3MEPEHUH, TMpu 3TOM (HopMyIupoBaTh
npobseMy/3aady W THUIOTE3y Y4eOHOTO DJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOANUTH OIBIT U (POPMYIUPOBATH BBIBOJIBI,

OCYILIECTBIIATh NpPsIMbIE U KOCBEHHBbIE M3MEpEeHMs (PU3NYECKUX BEIMYUH, IIPU 3TOM
BBIOMPATh ONTUMAIBHBIA CHOCO0 M3MEpPEHHs] U UCIOJb30BaTh M3BECTHBIE METO/bl OLIEHKU
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAy (U3MUYECKUMHU BEJIUYMHAMHM C HCIHOJIb30BAHHUEM
IOPSIMBIX M3MEPEHUH, NMpU 3TOM KOHCTPYHPOBAaThb YCTAHOBKY, (PUKCHPOBATH DPE3yJIbTaThl
IIOJIy4EeHHOH 3aBHCHUMOCTU (DPU3MYECKUX BEIMYMH B BHUAE TaOnuil U rpaduKoB, AenaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEJOBaHUS;

coOmoarh npasBuiia 0€30MacHOro TpyAa IMpPU MPOBEICHUU HCCIEIOBAaHUN B paMKax
y4eOHOIro SKCHEpUMEHTa, Yy4eOHO-UCCIIEOBATENBCKOM M IPOEKTHOW JEATEIBbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacuéTHbIE 337a4M C SBHO 33JaHHOW (PM3NYECKOM MOJEIBIO, HUCIOJb3Ys
¢u3nyeckue 3aKOHbl M MPHUHLMIBI, HAa OCHOBE aHalW3a YCIOBHMS 3aJauyd BbIOMpPATh
(GU3NYECKy0 MOJIENb, BBIACIATh (PU3nyecKre BeIMYMHBI U (HOpMYIbl, HEOOXOUMBbIE JUIs €€
pelleHns, IPOBOAUTH pacuy€Tbl M OLECHMBATh PEAJBbHOCTh IOJIYYEHHOIO 3HAYEHUS
($U3n4YEeCKOl BETUYHHBI;

pelaTh Ka4eCTBEHHBIE 3aJa4l: BBICTpauBaTh JOIMUECKU HEIPOTHUBOPEUNBYIO LIENIOUKY
paccyXJeHUi ¢ ONOpPON Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MpPHU pEIIeHUH Y4YeOHBIX 3aJay COBpEMEHHble HH(OPMAIMOHHBIE
TEXHOJIOTUH JUIS IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U MPEJICTaBICHHs yueOHON U
Hay4YHO-TIONYJISIpHOW HMH(OpPMAIMK, MOJYYEHHON M3 Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJydaeMyr0 HH(OpPMAIHIO;

MIPUBOANTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, 0ObsICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS IO (PU3MKE B IOBCEIHEBHOM JKM3HU IS
oOecrieyeHns 0€30MacCHOCTH MpH 0OpallleHNH ¢ MPHOOPaMU U TEXHUUECKUMH yCTPOICTBaMH,
JUISL COXpaHEHHsI 3JI0POBbs U COOIIOIEHUS] HOPM KOJIOTUYECKOTO TMOBEACHUS B OKpYXKaroIei
cpene;



paboTarh B Tpymnmne C BBINOJHEHHWEM PA3IMYHbIX COIMAJIBHBIX POJICH, TIAHUPOBATH
paboTy rpynmsl, palMOHAIBHO PAaCHpeAesITh 00A3aHHOCTU U IUIAHUPOBATDH JESATEIHHOCTH B
HECTaH/APTHBIX CUTYaIUsX, aleKBaTHO OLICHUBATh BKJIAJ Ka)XJI0T0 U3 YYaCTHUKOB I'PYIIIbI B
pelieHre paccMaTpuBaeMoOi IPOOIEMBI.

K konmy oOyuenuss B 11 kJacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C()OPMUPOBAHHOCTH Y 00YHAOLIUXCS YMEHUMN:

JEMOHCTPUPOBATH HA MPUMEPAX POJIb M MECTO (GU3UKU B OPMHUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKON
JEeATETbHOCTH JIFOJICH, IEJIOCTHOCTh U €AMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBHIBATh TPAHHIBI TPUMEHEHUS W3YYCHHBIX (U3HUYECKUX MOJICNICH: TOYCUHBIN
ANIEKTPUYECKUI 3apsj, JIyd CBETa, TOYEUHbI HCTOYHUK CBETa, sJIEpHAas MOJENb aToMa,
HYKJIOHHAsl MOJI€Ib aTOMHOTO ]Ipa MPpH pelieHnn GU3NIeCcKuX 3a/1a4;

pacro3HaBaTh (pu3uMYecKue siBICHHS (TIPOIECChl) U OOBSICHITh UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKM W KBAHTOBOM (U3MKU: 3JIEKTpUYecKass MPOBOAMMOCTb, TEIJIOBOE,
CBETOBO€, XHMHYECKOE, MarHUTHO€ JEWCTBUS TOKAa, B3aUMOJECWCTBME MAarHHUTOB,
AJIEKTPOMArHuTHasE WHAYKLHUSA, OEHCTBHE MAarHWTHOTO MOJS Ha MPOBOJHUK C TOKOM U
NBUOKYIIMMCS — 3apsii, DSJEKTPOMAarHUTHbIE KoJeOaHUS W BOJHBI, HIPSIMOJMHEHHOE
pacnpocTpaHEeHUEe CBETa, OTpakKeHHWe, NpeJoMJIeHHe, uHTeppepeHuus, audpakuus u
MoJIsipu3aIiis CBEeTa, JUCIepcus cBeTa, Qorodnekrpuueckuii d¢pdext (pororddexr),
CBETOBOE J]aBJICHHE, BOZHUKHOBEHUE JIMHEIYAaTOT0 CIIEKTpa aToMa BOJAOPO/ia, €CTECTBEHHAs U
HCKYCCTBEHHAs paJiOaKTUBHOCTb;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA BEIIECTBA (IEKTPUUECKHE, MaTHUTHBIE, OTITHYECKUE,
ANIEKTPUYECKYI0 TMPOBOJAUMOCTh PA3IUYHBIX Cpel) U DJIEKTPOMArHUTHBIE SBICHUS
(mportecchbl), HWCMONB3yS (PU3WUYECKUE BEIWYWHBI: DJICKTPUUYECKUA 3apsij, Cuila TOKa,
JNEKTPUYECKOE HANPSDKEHHE, JSJIEKTPUYECKOE CONMPOTUBIIEHUE, PAa3HOCTh NOTEHLIHAJIOB,
ANIEKTPOJBIDKYILAS cujia, paboTa TOKa, MHIAYKIMS MarHUTHOTO MOJis, cuiia Amrepa, cuiia
JlopeHna, "HIYKTUBHOCTh KaTYILKH, SHEPTUS SJIEKTPUUECKOTO0 U MAarHUTHOTO TOJIEH, TIEPUO]T
M dYacToTa KoyieOaHHMil B KoyieOaTeNTbHOM KOHTYpe, 3apsiii M cuja ToKa B IIpoIecce
rapMOHUYECKHUX DJIEKTPOMArHUTHBIX KOJeOaHUU, (OKYCHOE pACCTOSTHUE U ONTHYECKas CUIia
JIUH3BI, IPU OMUCAHUH IPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICI UCHOJIb3yEMbIX BEIMYHH,
ux 0003HAYEHUS M EAMHHUILIBI, YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOIINE AAHHYIO (DU3HUECKYIO
BEJINYMHY C IPYITUMU BEJIMUYUHAMUY;

OTHCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCHOJb3yd (UINYECKUE
BEJIMYUHBI: CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI M YacTOTa CBETA, SHEPIrUs U
UMITyJIbC (DOTOHA, MEPHOJ MOJypacnaja, SHeprusl CBA3M aTOMHBIX fJep, MPHU OMNUCAHUU
MPaBMWJIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCHOJB3YEeMbIX BEIHMYMH, MX 00O3HAueHUs U
€IMHULIBI, YKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHUMHY C APYTUMU
BEITMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NYECKOM BEJTMUMHBI;

aHAIM3UPOBATh (U3UYECKUE TPOLECCH U SBICHHS, UCIOJIB3YS (DU3MUYECKUE 3aKOHBI U
NPUHLHUIBL: 3aKk0OH OMa, 3aKkOHBl TOCIEIOBATEIbHOIO M MapajuIeJbHOTO COEAMHEHUS
MIPOBOJHUKOB, 3aKoH Jlxoynsa—JleHua, 3akoH 3JIE€KTPOMAarHUTHOM MHIAYKUWH, 3aKOH
MPSMOJIMHEHHOTO PacCIpOCTPAHEHUs CBETA, 3AKOHBI OTPAKEHUS CBETA, 3aKOHBI MTPEIOMIICHUS
CBeTa, ypaBHeHHMe OiWHmTeNHHa a1 (oToddPdekra, 3aKOH COXpaHEHUS SHEPrHH, 3aKOH
COXPAaHEHHUs HMIIYJbCA, 3aKOH COXPAaHEHUS DIIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUs
MacCOBOI'O 4YMCIIa, MOCTYylaThl bopa, 3aKOH paguoOaKTUBHOIO paclaja, Mpu 3TOM pa3inydaTrh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIPAKEHHE M yCIOBHs (TPaHULB,
o0nacTi) TPUMEHUMOCTH;

OIpeNeNATh HAMPABICHUE BEKTOPA UHAYKIIMM MArHUTHOTO MOJIsl IPOBOJHUKA C TOKOM,
cuibl AMriepa u cuibl Jlopenna;

CTPOMTh M ONMCHIBaTh H300pa’keHHE, CO3/1aBaeMO€ IUIOCKUM 3€pKaJIOM, TOHKOM
JIMH30M;



BBITIOJTHATE SKCIIEPUMEHTHI 10 MCCIENIOBaHUI0 (DU3UYECKUX SBJICHUH M TPOILECCOB C
UCTOJBb30BAHMEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH: TMpH 3ToM  (OPMYINPOBATH
npobneMy/3agady W THUNOTE3y Y4eOHOro JKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000pYA0BaHUS, TPOBOIUTH ONBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSIMBbIE WU KOCBEHHBIE H3MEpPEHUs (DPU3MYECKUX BEIWYHH, TPH ITOM
BBIOMPATh ONTUMAIBHBIA CIOCO0 M3MEpPEHHs] W MCIOJIb30BaTh M3BECTHBIE METOJBI OLICHKU
IIOIPEIIHOCTEN U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCHUMOCTH (DU3UYECKUX BEIMYMH C HCIIOJB30BAaHUEM MPSIMBIX
M3MEPEHUI: TP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yIbTAThl MOIY4CHHOU
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BUAE Tabnui W TpaduKoOB, [E€NaTh BBIBOABI II0
pe3yibpTaTaM HCCIEeIOBAHMNS;

coOmoaTh mpaBmiia 0€30MacHOTO TPyAa MPH MPOBEICHUU HCCIEIOBAHUN B PaMKax
y4eOHOTO JKCIEPUMEHTa, y4eOHO-HCCIIEAOBATENBFCKOM ¥ TPOEKTHOW JEATENBHOCTH C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHNUS;

pemaTh pacu€THBIE 3aJa4ll C SBHO 33JaHHOW (M3WYECKON MOJEINBI0, HCIIONB3Ys
¢u3nveckne 3aKOHBI W TPUHIHWIB, HAa OCHOBE aHajW3a YCJIOBHS 3aJaddl BHIOMpPATh
(bu3nyYecKyro0 MOJesb, BHIIACIATh (PU3HUECKHUE BETUYMHBI U POpPMYIIbl, HEOOXOAUMBIE Ui €€
pelieHus, MPOBOMUTH pAcY€Thl M OICHUBATh PEAJbHOCTh TMOJYYCHHOTO 3HAYCHHS
(hbM3UYIECKON BEITUYHHBL;

pemaTh Ka4eCTBEHHBIE 33a]]aui: BEICTPAUBATh JJOTMIECKA HETTPOTUBOPEUUBYIO IIETTOUKY
pPacCy>KJICHUH ¢ OTOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;

WCTIONb30BAaTh MpPH peIIeHHH YYeOHBIX 3aJad COBpEeMEHHbIe HMH(OpMaIMOHHBIE
TEXHOJIOTUH JUTSI TIOWCKA, CTPYKTYPHUPOBAHHSI, MHTEPIIPETALMU U MIPEICTABICHHUS y4eOHOW 1
Hay4YHO-TIONYJISIPHOW MH(OpPMAIMK, MOJYYEHHON M3 Pa3INYHBIX UCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh M0Jy4aeMyI0 HH()OpPMAILHIO;

OOBSICHATh NPUHIMIBI JEHCTBUSA MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOMUCTB,
pa3nuyaTh yCloBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

MIPUBOAMUTH IPUMEPHI BKJIaJa POCCUNCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHUE MTPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMs 10 (PU3MKE B IOBCEIHEBHOM JKHU3HU IS
oOecrieyeHus 0€30MaCHOCTH MIPU OOpallleHUH ¢ TPUOOpaMu U TEXHUUECKUMH YCTpOicTBaMu,
JUIL COXpaHEHMs 3710pPOBbs U COOIIOIEHUS HOPM 3KOJIOTHYECKOTO TIOBEAECHUS B OKpYXKaroIen
cpene;

paboTaTh B Ipynme ¢ BBIIOJHEHUEM pPa3IMYHbIX COLMAJIbHBIX pOJIEH, IIAHUPOBATH
paloTy rpynimbl, palMOHAIBHO paclpeaeisTh 003aHHOCTU U IUIAHUPOBATH AEATEIBHOCTh B
HECTaHIAPTHBIX CUTYAIUsX, aJ€KBATHO OLIEHUBATh BKJIAJ KaX/JI0r0 U3 Y4aCTHUKOB I'PYIIIbI B
peleHue paccMaTpuBaeMoi poOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbl padoThI padoTsI
Paznea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITIO3HAHMUSI
11 ®dus3nKa 1 METOIBI 5 bu6moreka [IOK
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kuniemaritka S https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 flmamiia ! https://m.edsoo.ru/7f41bf72
3
2.3 CSI;OI:;IGHI/IH B 6 1 bubanorexa LHOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKE
Hroro mmo pasneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
OCHOBBI
31 MOJIEKYJIAPHO- 9 1 bubnuoreka [IOK
' KUHETUYECKOM https://m.edsoo.ru/7f41bf72
TEOpUH



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

3.9 OCHOBBI 10 bub6mmoreka [{OK
TEPMOIMHAMUKHI https://m.edsoo.ru/7f41bf72
ArperarHblie

33 COCTOSIHUS 5 bubnuotexa [JOK
BeniectBa. PazoBbie https://m.edsoo.ru/7f41bf72
MIEPEXOIBI

Hroro no pazneny 24

Paspnen 4. JIEKTPOIUHAMUKA

4.1 OIIEKTpPOCTaTHKA 10 bubmorexa [IOK
' e https://m.edsoo.ru/7f41bf72
ITocTossHHBII
4.2 AIEKTPUYECKUN TOK. 19 bubnuorexa [JOK
' Toxu B pasnmuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Htoro o paszeny 22
Pe3epBHOE Bpemst 2
OBILEE KOJIMYECTBO
YACOB I1O0 68

I[TPOTPAMME



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

11 KJIACC

HauMeHoBaHue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L1 (POBbHIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Pazaen 1. QJIEKTPOJIMHAMUKA
M .
11 3;;{: T:;:rl:l:;zag 11 1 3 bubmmorexa LOK
' p https://m.edsoo.ru/7f41c97c
WHTYKITUS
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS U BOJIHBI
M
2.1 3neei:HI(/)I:/IZ(:I<{I;IIi:He 9 1 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
KoJieOanust
M
2.2 3neei:HIc/)I:;iI$Ii§He 5 1 bubmorexa [IOK
' P https://m.edsoo.ru/7f41c97c
BOJIHEI
bu6mmoreka [IOK
2.3 O
frria 10 3 https://m.edso0.ru/7f41c97c
Hroro mmo pasneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1 TEOPUH

OTHOCUTCIBHOCTHU

OCHOBEBI CIIEIHATBHOMN

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c



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

Hroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

41 DNeMEeHTHI KBaHTOBOM 6 bubnuorexa [JOK
' OIITUKHU https://m.edsoo.ru/7f41c97c
bu6moteka [IOK
4.2
Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4. A
3 TOMHOE A7PO 5 https://m.edsoo.ru/7f41c97c

Hroro mo pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

DJIEeMEHTHI aCTPOHOMUU bubnuorexa [JOK

>1 U acTpopHU3UKU ! 1 https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pazgen 6. OBOBIIIAIOIIEE ITIOBTOPEHHUE

6.1 Oo6o06maromee 4 bu6mmoreka [IOK
' [OBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO - A .
YACOB I10 ITPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoauyecTBo yacos Jlara DJIEKTPOHHBbIE HH(POBLIE
, Tema ypoka KonrtpouabHubie IIpakTH4eckue o0pa3oBaTe/IbHbIE
n/n Bcero H3YYeHUs
padoTbI padoTsI pecypchl
du3uKa — HayKa o
1 npupoje. Hayunsie 1 bubnuoreka [JOK
METO/IbI TO3HAHHUS https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIEero MUpa
Ponb u mecto pusuku B
(dhopMHUpOBaHUH
5 COBPEMEHHOM HayYHOI 1 bubnuorexa [JOK
KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN
NEeATENbHOCTH JIIOJIEN
MexaHnnyeckoe IBUKEHUE.
O
3| wexamiceroro ks, | 1 biorera LIOK
A ' https://m.edsoo.ru/ff0c3508
[lepemerienue, CKOpOCTb,
yCKOpEHUE
4 PaBHOMepHOE 1 bubnuoreka [JOK
MPSIMOJUHEHHOE IBMKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE 1 bubnuoreka [IOK
MPSIMOJIMHEUHOE ABMKEHUE https://m.edsoo.ru/ff0c372¢
6 CB00OOIHOE MMaIcHHUE. 1 bu6mmoreka [JOK



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

YckopeHnue cB0OOOHOTO
IIaACHUA

https://m.edsoo.ru/ff0c39cc

KpuBosmnelinoe
JIBUKeHUE. [[BruKeHue

bu6mmoreka [{OK

! MaTepUaIbHON TOYKH T10 https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[TpunHMn
OTHOCHUTEITLHOCTH
8 lamunes. MHeprmanbHbIe bubmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
cucteMsbl orcuera. [1epBrrit
3akoH HproToHna
Macca tena. Cua.
[IpuHnun cyneprno3unun
9 mfn. ];[TopozzaiOH ) Bubnuorexa LIOK
https://m.edsoo.ru/ff0c3be8
Hrrotona mis
MaTepuaTbHOW TOUKU
10 Tperuu 3akoH HeroTOoHa bubnuorexa [JOK
VIS MaTePHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO
1 Tarotenus. Cuiia TSHKECTH. bu6mmoreka [IOK
IlepBas KocMHYECKast https://m.edsoo.ru/ff0c3d00
CKOPOCTh
Cuna ynpyroctu. 3akoH bubnuorexa [IOK
12
I'yka. Bec Tena https://m.edsoo.ru/ff0c3el8
13 Cuna TpeHusl. bubnuoreka [JOK

Kosdduuuent tpenus.

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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Cuna conpoTuBIEHUS NIPU
JABMKCHUU TCJIa B
KHUIKOCTH HUJIN ra3e

14

[TocrynarensHoe 1
BpaIllaTeIbHOE JBI)KEHUE
a0COJIFOTHO TBEPJIOTO TEa.
MowmeHnT cusl. [Inedo
CWIBL. Y CIOBUSA
paBHOBECHS TBEPIOIO Tela

bu6moteka [IOK
https://m.edso0.ru/ff0c41a6

15

NmMnynsc maTepraibHON
TOYKH, CHCTEMBI
MaTepuaIbHbIX TOYECK.
Nmnynec cuibl. 3aKOH
COXpaHEHUsI UMITYJIbCa.
PeakTuBHOE IBIKECHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIHOCTE CHJIBL.
Kunernueckas sHeprust
MaTepPHATBLHON TOYKH.
Teopema 06 U3MEHEHHH
KHHETUYCCKOM SHEePTrun

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHnManpHas SHEPTUS.
[ToTeHnmanpHas YHEPrUs
ynpyro nehopMHUpOBAaHHOU
npyxuHbl. [loTennuanpHas
SHEprus Tena BOIU3H
MMOBEPXHOCTH 3E€MIIN

bubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IloTeHuManbHBIE U

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

HETNOTEHIINAIbHbIE CUJIBI.
CBs13b paboTHI
HETIOTEHIIMATBHBIX CHJI C
M3MEHEHHEM
MEXaHU4YECKOU DHEPTUH
CUCTEMBI TeJl. 3aKOH

COXpPAaHEHUS MEXAHUYECKOH

SHEpruu

https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnast padota No 1

«HccnenoBanue cBsI3u
paboTHI CHITBI C
N3MCHCHUEM
MEXaHUYECKOW SHEPTUU
TeJa Ha puMepe
PacTsKEHUS pE3UHOBOTO
KIyTay

20

Kontponbhas padoTa Ne 1
o teme «Kunemaruka.
Jnnamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TT0JIOKCHUS
MOJICKYJIAPHO-
KUHETUYECKOM TCOPHUU.
EpOYHOBCKOC JBHXXCHUC.

Audpdysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBMKEHUS U
B3aUMOJICHCTBUS YaCTHUI]



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

BelecTsa. Moenn
CTPOEHHUSI Ta30B,
YKUJIKOCTEN U TBEPIBIX TEJ

23

Macca monexysn.
KonnuecTBo BemecTna.
[Tocrostnnas ABoraapo

24

TermoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temmneparyp Llenbcus

25

Wneansueiii ras B MKT.
OcHOBHOE ypaBHEHHE
MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa
Kak Mepa CpeHen
KUHETUYECKOW dHEPrUn
JIBUKCHUS] MOJICKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bu6moreka [IOK
https://m.edsoo.ru/ffOc511e

27

3axoH JlanpToHa. ['a30BbIE
3aKOHBI

28

JlaboparopHuas padota Ne 2
«HccnenoBanue
3aBUCHUMOCTH MEXTY
napaMeTpamMu COCTOSTHHSI
pa3peKeHHOTO Ta3ay



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

H3ompoueccel B
nACaJIbHOM I'a3€ U UX

bu6mmoreka [IOK

29 rpaduyeckoe https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
Buyrpennssa sHeprus
TEPMOJIMHAMUYECKOU
CHCTEMBI M CTIOCOOBI €€’

30 n3MeHeHus. KonmmaecTo bu6morteka [IOK
TEIJIOTHI ¥ paboTa. https://m.edsoo.ru/ff0c5952
Buyrpennssa sHeprus
OJHOATOMHOTO HJICaTbHOTO
rasza

31 Buasr Tenonepenaun bubmorexa [IOK

https://m.edsoo.ru/ff0c5c36
VenbHasg TEIIOEMKOCTD
32 :Ef::;aﬁ;onnqecmo bu6muoreka ITOK
https://m.edsoo.ru/ff0c5c36
Terioneperaye.
AmmabaTHBIN MPOIECcC
[TepBriii 3ak0H

33 TEPMOJMHAMUKH U €r0 bu6mmoreka [JOK
[IPUMEHECHHE K https://m.edsoo.ru/ffOc5efc
n3oImpoleccaM
HeobpaTumocts HIBOHGCCOB BuGmorexa 1IOK

34 B npupoze. Bropoii 3akon

TCPMOJUHAMUKN

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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[Tpunnun nevicteus u KII/

bubnuoreka [IOK

35
TEIJIOBOM MAIlIMHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapnao u ero KI1/]
37 DKOJIOTHYECKHE MTPOOIIEMBI
TETIOYHEPTETHKH
0600 i
38 <<M(())J'II€I:IKa I(J);m;s}i]p (1?1?3141(31 Bubnuorexa LIOK
y2Ip ] https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTMHAMHUKID)
KonTponbnas pabora Ne 2
39 o Teme «MonekyispHas bubnuoreka [JOK
¢dusrka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
IT 0
40 Koallj OngaagzﬂB a;ii: eHUe Bubnuorexa LIOK
ACHCATITE P https://m.edsoo.ru/ff0c63b6
Y KUTICHUE
AOcomoTHAs U
41 OTHOCHUTEIbHAS BIAXKHOCTh bu6mmoreka [IOK
BO3ayxa. HachlmeHHbIi https://m.edsoo.ru/ff0c64d8
nap
TBEpnoe Temno.
Kpucramnmaeckue n
aMmopdHBIE Tea. ] BuGmorexa [OK
42 AHHU30TPOIHS CBOKWCTB

KpHUCTAJIIOB. >KI/II[KI/IC
KpHuCTAJJIbL. COBpeMeHHHC
MaTepuaibl

https://m.edsoo.ru/ff0c65f0



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

IIlnaBnenue n

43 KpHUCTAJLIIU3aL . bubnuorexa [JOK
VY nenbHas TeIioTa https://m.edsoo.ru/ff0c6708
iasnenus. Cyonumanus
44 VYpaBHEHUE TEIJIOBOTO bubnuorexa [JOK
Oayanca https://m.edsoo.ru/ff0c6820
DnekTpu3aIus Tel.
45 DnexkTpuyeckur 3apsii. JIa bubnuotexa [JOK
BHUJIa DJICKTPHUYCCKUX https://m.edsoo.ru/ff0c6bcc
3apsoB
[TIpoBoiHMKH,
VDJICKTPUKA U
46 ll'IIOJ'IyrIp(f)BOIlHI/IKI/I. 3akoH Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUS
AIIEKTPUYECKOTO 3apsia
B3anmoencreue 3apsioB.
47 3akoH KI;JIOHa. Tququ[LH/f Bubnuorexa LIOK
5 https://m.edsoo.ru/ff0c6ce4
AIIEKTPUYECKUH 3apsi
Hanpsoxeénnoctb
AIIEKTPUYECKOTO MO,
48 HpI/IHiI/In CYIEPHO3ULINH bubmmorexa [JOK
y https://m.edsoo.ru/ffoc6df2
AIIEKTPUYECKHUX MOJICH.
JInHUK HATIPSXKEHHOCTH
Paora cnn bubmuoreka [JOK
49 IEKTPOCTATUYECKOTO

nond. [loreHmaln.

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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Pa3zHocTh IOTEHIIMAIOB

50

[IpoBoaHUKH 1
JTUDJICKTPUKH B
3IEKTPOCTATHYECKOM IIOJIE.
JusnekTpuueckas
MIPOHUIIAEMOCTh

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c7018

51

DNeKTPOEMKOCTb.
Konpnencarop

bu6morteka [IOK
https://m.edso0.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCAaTopa. DHEeprus
3apsSKEHHOTO
KOHJIeHCcaTopa

bu6moreka [IOK
https://m.edsoo.ru/ffOc72c0

53

JlabopaTtopnast pabota Ne 3
"U3mepenue
3JIEKTPOEMKOCTH
KoHAeHcaTopa"

54

[Tpuniun neicTBus u
MIPUMEHEHHE
KOHJICHCATOPOB,
KOIMMPOBAJILHOTO ammapara,
CTpYHHOTO MIPUHTEPA.
DneKTpocTaTHYeCcKas
3aluTa. 3a3eMiIeHue
3NIEKTPONPUOOPOB

55

DNEKTpUUYECKUH TOK,
YCIIOBUS €r0



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

CYIIECTBOBAHMSL.
[Tocrosinueiii Tok. Cuna
Toka. Hanpsxenue.
ComnpoTuBieHue. 3akoH
Oma 1t ydacTka 1emnu

56

IlocnegoBarenbHOE,
napajuieJIbHOE, CMEIIaHHOE
COCIMHEHHE MPOBOJHUKOB.
JlabopaTtopHnast pabota Ne 4
«M3yueHnne cMenaHHoro
COCTMHEHUS PE3UCTOPOBY»

0.5

bu6morteka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MomIHOCTH
ANEKTPUIECKOTO TOKA.
3akoH Jlxoyna-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axod OMa U1 MOJTHOM
(3aMKHYTOM)
AIIEKTPUYECKON LIETH.
Kopotkoe 3ambikaHue.
JlaGopaTtopnast pabota Ne 5
«3mepenue D1C
MCTOYHHUKA TOKA U €T0
BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

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

59

KontposibHas padora Ne 3
10 TEME
"OnexTpoauHamuka'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

OnexTpoHHas



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

IIPOBOJIUMOCTD TBEPBIX
METaJJIOB. 3aBUCUMOCTh
COINPOTUBIICHUS METAIIJIOB
OT TEMIIEPATYPHI.
CBepxmpoBOIMMOCTh

61

DNEeKTPUUYECKUH TOK B
BakyyMme. CBOUCTBa
AJIEKTPOHHBIX ITyYKOB

62

[TonynpoBoAHMKH, UX
coOCTBEHHas ¥ MpUMeCHast
MIPOBOAUMOCTb. CBOMCTBA
p—n-miepexona.
[TosynmpoBOAHUKOBBIE
PUOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

63

DJIEKTPUYECKUU TOK B
pacTBopax U paciuiaBax
AJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JiCCOLMaIs. DIEKTPOIIN3

bu6moreka [IOK
https://m.edsoo.ru/ff0c82ba

64

DJIEKTPUYECKUU TOK B
razax. CaMoCTOSITENbHBIN U
HECaMOCTOSTEIbHBIN
pazpsan. Monuus. [1nazma

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

65

DneKTpuuecKue npruoopsl
U YCTpOMCTBA U UX
IIPaKTUYECKOE
npumMeHenue. [lpaBuna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc



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

TEXHUKA 0E3011aCHOCTH

66

Kontponsnas padora Ne 4
o TeMe «JIEKTPOCTATUKA.
ITocTossHHBIM
anekTpuueckuii Tok. Toku
B Pa3JIMYHBIX CPEIAX»

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

67

PesepBHBIl ypOK.
O06o0mmarouii ypok 1o
temaM 10 kmacca/
Bcepoccuiickas
poBepouHasi paboTa

bu6morteka [IOK
https://m.edsoo.ru/ffOc8f6c

68

PesepBHBIi ypoOK.
O06o0maromuii ypok 1mo
temaM 10 kacca/
Bcepoccuiickas
poBepoyHas pabora

bu6moreka [IOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68



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

11 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe N poBbIe

Jrj;-)n Tema ypoka Beero KonTpoJbHbIe IIpakTH4eckue i[:;sennﬂ o0pa3oBaTeJibHbIE
padoThI padoTsI pecypchl
[TocTositHHBIE MAarHUTHI U
HX B3aUMO/JICHCTBUE.
1 MaruutHoe noze. Bekrop bubnuoreka [IOK
MarHUTHOW MHIYKIIHH. 1 https://m.edsoo.ru/ff0c9778
Jluann MarHuTHOM
WHYKITHHA
MaruauTHO€ TI0J1e
MIPOBOJTHUKA C TOKOM.
5 OI;HT ngTezxa. 1 bu6mmoreka [IOK
. https://m.edsoo.ru/ff0c98fe
BsaumonelictBue
MIPOBOJHUKOB C TOKOM
JlaGopaTopnas pabota No
3 1 «I/I3pyqelfne MI;FHI/ITHOFO 1 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c98fe
TOJISI KATYILIKH C TOKOM»
JleiicTBME MarHUTHOTO
T0JISI HA TIPOBOJIHUK C
TokoM. Cuiia Amrmiepa.
4 JlaboparopHas pabota Ne 1 1 bubnuoreka [JOK

2 «HccaenoBanue
JIECTBUS IOCTOSIHHOTO
Mar"ivTa Ha paMKy C
TOKOM»

https://m.edsoo.ru/ff0c9ac0



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

JlelicTBUEe MarHUTHOTO

OJIS1 Ha JABMDKYIITYIOCS

3apSOKEHHYIO YaCTHILY.

Cuna Jlopenua. PadoTa
cunbl JlopeHia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DOneKTpoMarHuTHas
nHayknus. [lotok BekTopa
MAarHuTHOUW MHIYKIIUH.
OJ1C unaykuun. 3akoH
AIEKTPOMArHUTHOM
nHaykuuu dapanes

JlabopaTtopHnast pabota No
3 «HccnenoBanue SIBJICHUSA
3IEKTPOMArHUTHO M
WUHIYKIIA»

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTH. SIBIEHUE
camounaykiuu. J1C
CaMOUWHIYKIIMH. JHEPTHS
MarHUTHOTO MOJIS
KaTYIIKHA C TOKOM.
DJIEKTPOMArHuTHOE ToJIe

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

Texuuueckue ycTponcTBa
U UX MIPUMEHEHUE:
MMOCTOSIHHBIE MAarHUTBHI,
AIIEKTPOMArHUTHI,
ANEKTPOJIBUTATEb,
YCKOPUTEIN



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

QJICMCHTAPHBIX YaCTHIL,
HHAYKOHUOHHAA I1CYb

10

Oo6o06maromuii ypok
«MarsuTtHo€ noiJe.
DneKTpoMarHuTHas
WHIYKITHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponsnas padora Ne 1
1o Teme «MarHuTHoe
noJie. DJIEKTPOMarHuTHast
WHTYKITUS

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoboaHbIE
MEXaHUYECKHEe KOJICOaHusI.
lMapmonunueckue
KoJieOaHus. YpaBHEHUE
rapMOHUYECKHUX
koJsiebanuii. [IpeBpammenne
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopnas pabota No
4 «HccnenoBanue
3aBUCHMOCTH Iepro/ia
MaJibIX KoJIeOaHUii rpy3a
Ha HUTH OT JUTMHBI HUTU U
Macchl rpy3a»

14

KonebarenbHBIH KOHTYD.
CBoOoHEBIE
AIIEKTPOMATrHUTHBIE
KoJIEOaHMS B HIEATEHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

K0J1e0aTeIbHOM KOHTYpE.
AHaJIOTUs MEXIY
MEXAaHUYECKUMH U
AIIEKTPOMATrHUTHBIMH
KOJIEOAHHUSIMH

15

®opmyna ToMcoHa. 3aKoH
COXpPaHCHUSA DHCPIrUun B
uaeaTbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moteka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o
3aTyXarolux KoJaeOaHusIX.
BeiHyX1eHHBIE

MeXaHNYeCcKue KojeOaHus.

Pe3onanc. BeinyxieHHbIE
ANIEKTPOMArHUTHBIC
KoJie0anus

bu6moreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepeMeHHBIN TOK.
CunycongaibHbIN
MepEMEHHBIN TOK.
MOoITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JCUCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop.
ITpousBoacTBO, Nepeaaya
U TIoTpebieHne
ANIEKTPUYECKON SHEPTUU



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

19

YeTpoicTBO U
MPaKTUYECKOE
MIPUMEHEHHE
3JEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKA, TUHHMN
3JeKTpoIepenay

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHUE PUCKU
MIPU TIPOU3BOJICTBE
AIEKTPOIHEPTHH.
KyneTypa ncnons3oBanus
AIIEKTPOIHEPTUH B
MOBCEIHEBHON KU3HU

21

MexaHndecKue BOJIHBI,
YCIIOBUS
pacrpoCTpaHeHHUSL.
[Tepuoa. CxkopocThb
pactpoCTpaHeHHs U IJTHHA
BoJiHBL. [lonepeunsie u
MIPOJI0JIBHBIC BOJIHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. Beicora
ToHa. TeMOp 3ByKa

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

23

DNeKTpOMarHuTHbIE
BOJIHBI, UX CBOKCTBA U
ckopocts. [Ikana
3JEKTPOMArHUTHBIX BOJIH

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



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IpuHIMIIBI paANOCBA3U U
TeneBuaeHus. Pa3surue

24
CPEJICTB CBSI3H.
Papnonokanus
o5 KonTponabnas padora Ne 2 bubnuorexa [JOK
«KonebaHus 1 BOJHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonmHEHOE
aCTPOCTpaHEHHUE CBETA B
26 211H0€)0)11fm71 cpene. Bubnuorexa LIOK
B https://m.edsoo.ru/ff0cd350
To4YeuHbI UCTOYHHK
ceera. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHbI
97 OTPaKCHHUS CBETA. bubnuorexa [JOK
[Toctpoenue n3o0pakeHUH https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKaje
[Ipenomiienue cBera.
[TosnHO€ BHYTpEHHEE
28 OTpa}KeHI/Ie?ITI_II)pCHCJIBHI)II/IV Bubnuorexa LIOK
https://m.edsoo.ru/ff0cd7{6
YToJ1 MOJHOTO
BHYTPEHHETO OTPAXKECHHUSI
JlaboparopHas padota Ne
29 5 «I/ISPMep:HI/Ie EOKaE:aTeJm bubmuorexa IOK
https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHHUS CTEKIIa»
JInH3bL HOC’I;pOGHI/Ie Butmorexa [IOK
30 n300pakeHuil B TMH3E.

dopmysia TOHKOH JIMH3BL.

https://m.edsoo.ru/ffOcddle



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

VYBeauueHue JUH3EI

31

JlaboparopHas pabota Ne
6 «MccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)

32

Hucnepcus ceera.
CrnoxHbIN cocTaB 0eoro
ceeta. [1BerT.
JlabopaTtopnast pabota No
7 «Habnronenune
JMCTICPCUU CBETa»

33

WnTtepdepennus crera.
Judpakuus cera.
JudpakunoHHas pemeéTka

bu6moreka [IOK
https://m.edsoo.ru/ff0ced22

34

[TonnepedHOCTH CBETOBBIX
BoJH. [lonspuzanus cBera

bu6moreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuyeckue MpruOOPHI U
YCTPOWCTBA M YCIOBHS UX
0€30IaCHOTO MPUMECHEHUS

36

['panuLbl TPUMEHUMOCTH
KJ1aCCUYECKOW MEXaHUKH.
[Toctynatel cnenuaibHOU
TEOPUH OTHOCUTEIIBHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf862

37

OTHOCUTEIHLHOCTD
OJHOBPCMCHHOCTH.
33M6,Z[J'IGHI/IC BPEMCHU U
COKpallCHUC TJINHbI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

OHeprus U UMIYJbC
PENATUBUCTCKON YaCTULIBI.

bu6mmoreka [IOK

38 C [
BASh MAacGH © sHepruet 1 https://m.edsoo.ru/ff0cfc68

UMITYJIbCOM. DHEPIust
IMOKOS
Kontponsnas pabora Ne 3

39 «Onrtuka. OCHOBBI bubnuotexa [JOK
CIIeIUaTbHOM TeOpUn https://m.edsoo.ru/ffOcf6f0
OTHOCHTEILHOCTH
O} . D

40 H";OH:I 5 ZpMy”a BuGmorexa [[OK

JIaHKa. DHEPTHs U
P https://m.edsoo.ru/ffOcfe16

UMITYJIBC JOTOHA
OTKpbITHE U

41 HUCCIIEIOBAHUE bu6moreka [IOK
doroaddekra. OmbITh A. https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akoHb! poTodhdekTa.

42 Vf:};f;:;;ii{:;enha bu6mmoreka [IOK
A ] https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma»
dboTordpdekra
JlaBiienue cBeta. ONBITHI

43 I1. H. JIeOenena. bu6mmoreka [JOK
XuMHYECKoe JEUCTBUE https://m.edsoo.ru/ff0d04a6
CBeTa

44 TexHuueckue ycTpoiicTBa



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

U TPAaKTUIECKOE
[IPUMEHEHHE:
(hoTOIEMEHT,
(hoTOIATUNK, COTHETHAS
Oarapesi, CBETOIHO]T

Pemenue 3amay mo reme

45 «D1eMeHThHI KBAaHTOBOM Bubnuorexa LIOK
https://m.edsoo.ru/ff0d0302
OIITUKI) P
Monens atoma ToMcoHa.
OmerTer Pe3epdopaa mo Bubmiorexa [[OK
46 - )
DACCEATHIO QrHacTHIl https://m.edsoo.ru/ff0d091a
[lnanerapnas Mozienb
aroMa
bu6moreka [IOK
47 I1 b
OCTYNATRL bopa https://m.edsoo.ru/ff0d0afa
N3nydeHne u noryionieHue
(hOTOHOB MpH MEepexoie Bubmiorexa [OK
48
ATOMa € OZHOTO ypuOBHH https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha IpYyrou. Bus
CIIEKTPOB
BoaHoBbIE cBOKCTBA
yactul. BoaHb! e
49 bpouns. KopnyckynspHo- bubnuoreka [JOK

BOJIHOBOU J1yaJIU3M.
CHooHTaHHOE U
BBIHY)K/ICHHOE U3JIy4€HHE

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbiTHE
paaroakTHBHOCTH. OMBITHI
Pesepdopna o
OTIPENICIICHUIO COCTaBa
ParuoOaKTUBHOTO
W3ITy4YEHUS

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

51

CpowuictBa anbda-, 6era-,
raMMa-u3JIydeHuHsl.
Bnusiaue
panTnoaKTUBHOCTH Ha
KUBBIE OPTaHU3MBI

52

OTkphITHE TPOTOHA U
HEeWTpoHa. M30TomEbI.
Anbda-pacnan.
DJIEKTPOHHBIN U
MMO3UTPOHHBIH OeTa-
pacnan. ['aMma-uznydyenue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HyKJIOHOB
B sJipe. SlepHble peaklnu.
SInepHbId peakTop.
[IpoGnembl, MepCIEKTUBHI,
HKOJIOTMYECKHUE ACTIEKTHI
SJIEPHOU SHEPTETUKHI

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

54

QHGMGHTapHHC YaCTHUIbI.
OTKpLITI/Ie MO3UTpPOHA.
MeTtoapl Ha6J'IIOI[eHI/IH u
perucTtpanuunu

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



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

3JIEMEHTAPHBIX YaCTHLI.
Kpyrusiit cToun
«DyH1aMEeHTAIbHbIE
B3aMMOJICUCTBHS.
EnuncTBO (hmzmueckon’
KapTUHBI MUPa»

55

Oransl pa3BUTHS
actponomuu. [IpuknagHoe
Y MUPOBO33PEHUECKOE
3HAYECHHE aCTPOHOMHUH.
Bun 38315010 HebAa.
Co3sBe3nus, sipKue 3BE3bl,
IUTAHETHI, NX BUIUMOE
nemwxkenne. CoHeyHas
cHucTeMa

56

Couune. CotHeusast
aKTUBHOCTE. MICTOUHUK
sHepruu CoJiHIIA U 3BE3]

57

3BE3/1bI, MX OCHOBHBIC
XapaKTePUCTUKU. 3BE3bI
rJIaBHOW
MOCJIeIOBATSIBHOCTH.
Buyrpennee ctpoenue
3B€31. COBpeMEHHBIE
MPEJICTAaBICHUS O
MPOUCXOKACHUU U
spoJirornu CoJIHIIA U 3BE3]T




58

Mneunsin [1yrs — Hama
I'amaktuka. ITomoxxenue u
nerokenne CoJtHIa B
I'amaktuke. I'anakTuku.
Yepubie apIphl B AApax
raJlakTUK

59

Bcenennas. Pa3z6eranue
rajnakTuk. Teopus
Bosemoro B3peIBa.
PennkroBoe nznydenue.
Meraranaktuka

60

Hepemennsie npo0iembl
aCTPOHOMMHU

61

KonTtponpnas padota Ne 4
«DONEeMEHTBI aCTPOHOMUH U
acTpOo(PU3UKNY

62

O6o06maromuii ypok. Poib
(bM3UKH U ACTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOMH,
COLIMAJILHOM U dTUYECKOU
chepax nesaTeIbHOCTH
yeJioBeKa

63

O6o06maromuit ypok. Posb
U MecTO (PU3UKH U
acCTPOHOMHH B
COBPEMEHHOM HAyYHOU




KapTUHE MHUpa

O6o06maromuit ypok. Posb
¢bu3nvecKoit TeoOpun B

64 (dbopmMupoBaHUU
MPEJICTaBICHUN O
¢buznyeckoil KapTuHe

MHUpa

O6006maromuit ypoxk.
Mecto duzndeckoit

65 KapTHUHBI MUpa B 00111eM
pSTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX

MPEJICTABICHUN O IPUPOJIE

Pe3epBHbIit ypok.
MarnuTHO€ noJe.
DJIEKTpOMarHuTHas
UHIYKINS

66

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

66




IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsieMmble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001Iero 00pa30BaHUsI

10.1

JleMOHCTpHpOBAaTh Ha TMpHUMEpPax poOJdb H MECTO (HU3UKH B
(OopMUPOBAHUM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTUHU
COBPEMEHHOM TEXHWKM W  TEXHOJIOTMM, B  IPaKTHYECKOU
NeATEIIFHOCTH JIFOJIeH

10.2

YuuThIBaTh TpaHUIBl NPUMEHEHUS HU3YYEHHBIX (U3NYECKUX
MOJEJIEH: MaTepHallbHAsl TOYKA, MHEpLUalbHAs CUCTEMA OTCUETA,
a0COIIOTHO TBEPJOE TEJO, UJICANbHBIN I'a3; MOAEIN CTPOEHUS ra30B,
KUJKOCTEN M TBEPABIX TEJ, TOUYEHHBIA AIEKTPUUECKUHN 3apsa] — NpU
penieHnn GU3NIECKUX 3a1a4

10.3

Pacnio3naBath ¢usnueckue siBaeHUS (MPOLECCH) U OOBSICHATH MX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KHHETUUECKON
TEOPUH CTPOCHHUS BELIECTBA M 3JIEKTPOJUHAMHMKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE  NPSIMOJMHEHHOE  JBI)KEHHE, CBOOOJHOE
najieHue  Ted,  JBMXKEHHME 10  OKPYKHOCTH,  MHEpIHS,
B3auMojelcTBue Ten; Aud@ys3us, OpOYHOBCKOE JBIKCHHE,
CTPOEHME XKMJAKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tel MpH
HarpeBaHuM (OXJIaXIEHWH), TEIUIOBOE paBHOBECHE, HCIApEeHHeE,
KOHJIEHCAIMs, IJIaBJICeHNUEe, KPUCTANIM3alus, KUIICHUE, BIAXKHOCTb
BO3/lyXa, IOBBIIICHUE [JaBJIEHUsA Tra3a IMpPU €ro HarpeBaHUM B
3aKpBITOM COCYZ€, CBSA3b MEXIY NapaMeTpaMH COCTOSHHUS ras3a B
U30Ipolieccax; MIEKTPU3aIMs Tell, B3aUMOIEHCTBHE 3apsii0B

10.4

OnuceiBaTh MEXaHHYECKOE JABYMOKCHHUE, HCIIOJIb3YA (bI/I3I/I‘IeCKI/Ie
BCJIIMYMHBI: KOOpAWHATA, IIYTh, IEPECMCIICHNUE, CKOPOCTh, YCKOPCHUC,
MacCa TeEla, Cujla, HUMIIYJIbC TCJId, KHHCTUYCCKAA DOHCPIu,
INOTCHIIMAJIbHAA OHCPIrusd, MCEXaHUYCCKas pa60Ta, MECXaHHNYCCKasd
MOHIIHOCTb; IIPHU OIIMCAHHWM IIPABHJIBHO TPAKTOBATDH (I)I/ISI/I‘IGCKI/Iﬁ
CMBICJI HCIOJIB3YCMBIX BCJIUYHUH, HUX 0003HaueHUsI U CAWHUIIBI,
HaxXoJUuThb (I)OpMy.]'ILI, CBA3BIBAIOIIHEC JaHHYIO q)HSH‘ICCKYIO
BCJIMYNHY C IPYIr'UMHU BCJINYHNHAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIJIOBBIC CBOMCTBA T€lI M TEILUIOBBIC
SABJICHHUS, MUCIIOJIb3Ys q)I/I3I/I‘leCKI/Ie BCJIMYHUHBI: HaBJICHUEC Ta3sa,
TEMIICpATypa, CpPCAHASA KHHCTUYCCKAA OSHEPTUA XAOTHUYCCKOTO
ABWIKCHHUA MOJICKYJI, CPCAHCKBAApPATUYHAA CKOPOCTb MOJICKYII,
KOJIMYCCTBO  TCIUJIOTBI, BHYTPCHHASA OHCPIUA, pa60Ta rasa,




KOd((PUIIMEHT MMONEe3HOTO JACWCTBHUS TEIUIOBOTO ABUTATEINS; IMPHU
ONMKMCAaHWUK  MPABUJIBHO  TPAKTOBaTh  (PU3MYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIHYMH, UX 0003HAUCHHUS M CIUHMIIBI, HAXOIUTh
(GopMyJbl, CBS3bIBAIOIIAE JAaHHYIO (U3HUYECKYI0 BEIUYHHY C
JIPYTUMHU BEJIHYNHAM

10.6

OnuceiBaTh M3Y4YEHHbIE DIIEKTPUYECKHE CBOWCTBA BELIECTBA H
JNIEKTPUYECKUE ABJIEHUS (TPOILECCHI), HCHOJB3Ys (PU3NUECKUE
BEJIMYMHBL:  JJEKTPUUECKUH  3apsil,  DJIEKTPUYECKOoe  IOJe,
HANpsDKEHHOCTh TOJIS,, MOTEHIMaNl, Pa3HOCTh MOTEHIHUAJIOB; IMPHU
ONMCAHWM  MpPaBWJIBHO  TPaKTOBaThb  (U3WYECKHH  CMBICH
UCIIOJIb3YEMbIX BEJIWYUH, UX 00O03HAYEHUS M €JUHMIIbI; YKa3bIBAaTh
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (U3NYECKYIO BEIMYHMHY C
JPYTMMH BEJTMYMHAMHU

10.7

aHAJIM3UpPOBaTh (PU3WYECKHUE TMPOIECChl W SBJICHHS, HCIOIB3YS
(du3nYecKue 3aKOHBI M TIPUHITUIIBL: 3aKOH BCEMHUPHOTO TATOTeHHS, |,
I u Il 3akonsl HplOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPTHH, 3aKOH COXPAHEHHUS HMMIYJIbCa, MPUHIUI CYNEPIO3ULIUN
CWJI, TPUHIWI PABHONPABHUS WHEPIUAIBHBIX CHCTEM OTCYETa,
MOJIEKYJIIPHO-KHHETHYECKYIO TEOPHIO CTPOSHUS BEIIIECTBA, Ta30BhIE
3aKOHBI, CBSI3b CPEIHEH KUHETUYECKOW HHEPruu  TEIUIOBOTO
JIBIDKCHUSI MOJICKYJT C aOCOJIIOTHOM TEMIIepaTypOM, MEpBBI 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsAa, 3aKOH
Kynona; npu 3ToM paznuuaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa,
€ro MaTreMaTU4YeCKOe BBIpAXEHHWE M YCIOBHs (TpaHHUIIBI, 00JIaCTH)
PUMEHUMOCTH

10.8

OOBIACHATE OCHOBHBIE IIPUHIUIIbLI HCﬁCTBHH MalluH, HpI/I60pOB n
TECXHHYECCKHUX YCTpOﬁCTB; pas3jimiyaTtb YCIOBUA HX 0e3omacHOro
HCIIOJIb30BaHHs B HOBCC,HHCBHOI;'I KHN3HU

10.9

BBINONHATE  OKCIIEPUMEHTBI 1O  HUCCIENOBAHHIO  (pU3HUYECKHX
SIBIICHUH W TPOIIECCOB C KCIIOJB30BAaHUEM IPSMBIX U KOCBEHHBIX
u3MepeHuil; mpu 3ToM GopMyIHpoBaTh Mpobiemy (3amady) u
TUIOTE3y Y4eOHOrO DKCIEPUMEHTa, COOUpaTh YCTaHOBKY U3
NPEJI0’KEHHOTO o0opynoBaHus, MIPOBOJIUTH OTIBIT u
(OpMYIIUPOBATH BBIBOIBI

10.10

OcymecTBiATh MNpsIMbIE U KOCBEHHBIE HU3MEPEHUs (PU3NYECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMANIBHBIA COCO0 M3MEPEHUs U
UCIIONb30BAaTh  M3BECTHBIE  METOABI  OLEHKM  IOTPEIIHOCTEH
U3MEPEHUIN

10.11

HccnenoBaTh 3aBUCHUMOCTH MCKOY (1)I/I3I/I‘ICCKI/IMI/I BCIIMYHMHAMH C
HCIIOJIb30BAHUCM TPAMBIX H3MCpCHHfI; Ipu 3TOM KOHCTPYHUPOBATH
YCTAHOBKY, (pI/IKCI/IpOBaTL PE3YJIbTAThI HOJ'Iy‘-ICHHOﬁ 3aBUCHUMOCTH




(GU3NYECKUX BEIIMYMH B BUJC TAOIHI] M TPaUKOB, JEIaTh BHIBOIBI
10 pe3yabTaTaM MCCIIEI0BAHUS

10.12

Cobnromate mpaBwiia 0e€30MacHOrO Tpyda TMpPH  MPOBEACHUHU
UCCIIEJIOBAaHUM B paMKax yduyeOHOro JSKCIEpUMEHTa, Yy4eOHO-
MCCIIEI0BATENBCKON M IMPOEKTHOM AEATEIbHOCTH C UCHOIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a0OPAaTOPHOTO 000PYAOBAHHUS

10.13

Pemrate pacuéTHble 3a/1a4u C IBHO 33aHHON (PU3MUYECKON MOJIEIBIO,
UCTIONB3YSl (PM3MYECKUE 3aKOHBI M NMPUHIMITE; HA OCHOBE aHAIM3a
yCIOBUSL 3a/laud  BBIOMpATh (PU3MUECKYI0 MOJENb, BBIAEIATH
¢usnyeckue BeNMWYMHBI U (QOPMYJbl, HeEoOXOoauMmble s €€
pelieHus, MpOBOAUTH pacué€Thl M  OLEHUBATh  PEAIbHOCTh
MOJIyYEHHOTO 3Ha4Y€HHUs (PU3MUECKON BEITUYUHBI

10.14

Pemath ~ kauecTBEHHBIE  3aJaud:  BBICTpAuUBaThb  JIOTUYECKHU
HEMIPOTUBOPEUMBYIO  LEMNOYKY PACCyXJIEHUH C ONOpOM Ha
V3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SBICHUS

10.15

Ucnonb3oBarh mnpu pemeHUH YyueOHBIX 3a7ad  COBPEMEHHBIE
nH(OpPMallMOHHBIE TEXHOJOTMHM JJs TOMCKa, CTPYKTYpUpPOBaHUS,
WHTEpIpeTaly U MpeACTaBICHUs y4eOHONH M HAy4YHO-TIOMYJISIPHOMN
UH(pOpMaLNH, TOJy4CHHON U3 PAa3IMYHbIX HCTOUHUKOB; KPUTHUECKH
aHAJIM3UPOBATH M10JIy4aeMYI0 HH()OPMAIUIO

10.16

[TpuBOIUTH MpUMEPHI BKJIa/a POCCUNUCKUX U 3apyOeKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE TIPOIIECCOB OKPYKAIOLIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJOTUI

10.17

Hcnonb3oBaTh TeopeTHdyeckue 3HaHUA MO (PU3MKE B TOBCETHEBHOM
KU3HU s oOecriedyeHHs 0O€30MaCHOCTH TMpH  OOpalieHuH C
npubopaMu W TEXHUYECKHMMH YCTPOMCTBaMH, Jii COXpaHEHUs
3I0pOBbsI M COOJIOAICHUS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpYy>Kalolleu cpene

10.18

PabGoTtarp B rpymme ¢ BBIIOJHEHUEM PA3TUYHBIX COLMAIBHBIX
poJiel, MIaHupOBaTh PabOTy TPYIIIbI, palMOHAIBHO pacHpenesTh
00S3aHHOCTH M TIUJIAHUPOBATh JESATENBHOCTh B HECTaHAAPTHBIX
CUTyallUsiX, aJIeKBaTHO OIICHMBATh BKJIAJ KaXKJOr0 U3 YYaCTHUKOB
TPYIIBI B pEHICHUE PaCCMATPUBAEMO MPOOIEMBI

11 KJIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero o0mero 00pa3oBaHus

11.1

I[CMOHCTpI/IpOBaTL Ha I[puMEpax poJib H MCCTO (I)I/ISI/IKI/I




(GOpMHUPOBAHUH COBPEMEHHOW HAyYHOW KApTUHBI MUpPA, B PA3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B PAKTUYECKOUN AEATEIbHOCTH
JFOZICH, 1IEJIOCTHOCTh U €IMHCTBO (PM3NYCCKON KAPTHHBI MUPA

11.2

Y4YUTBIBaTh TPAHUIIBI TPUMEHEHUS H3YYCHHBIX (PU3UIECKUX MOJICTICH:
TOYEYHBIN JIEKTPUUECKUN 3apsl, ACpHAs MOJAEIb aTOMa, HYKJIOHHAs
MOJIEJIb ATOMHOTO siJipa IPU pelIeHUH (PU3NUECKUX 3a/1a4

11.3

Pacnio3naBate (huznyeckue sBieHHUs (IIPOIECCHI) U OOBSICHITH WX Ha
OCHOBE 3aKOHOB  JJIGKTPOJMHAMUKA W  KBAaHTOBOW  (pu3MKu:
JJIeKTpUYecKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHO€  JEWCTBHUS  TOKa,  B3aUMOJEMCTBUE  MarHUTOB,
JJIEKTPOMArHUTHasE WHAYKUUSA, JEHCTBHE MAarHUTHOTO TIOJsl Ha
IPOBOJAHMK C TOKOM M JBIXKYIIMMCS 3apsisi, 3JE€KTPOMAarHUTHbIE
Koje0aHusT M BOJIHBI, MPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpak€HHe, MpelomiieHHe, uHTeppepeHuus, audpakuus u
MOJISIpU3aliis CBETa, AUCIIEPCHUSl CBETA, (OTOEKTPUUECKUN IPPEeKT
(boToadexT), cBETOBOE MaBICHHE, BO3ZHHUKHOBEHUE JIMHEWUYATOTO
CHEKTpa aToMa BOJOpOJa, €CTECTBEHHass U  MCKYCCTBEHHas
Palo0aKTUBHOCTh

114

OnuceiBaTh H3yYEHHbIE CBOMCTBA BeIlIeCTBAa (AJIEKTPUUYECKUE,
MarHUTHbIE, ONITUYECKHUE, AIEKTPUUECKYIO MPOBOAUMOCTD Pa3IMUHBIX
cpeln) W DJICKTPOMArHWTHBIC SBJICHHS (MPOIECCHI), HCIIOJIB3YS
dusznyeckue BETUYMHBI: AJIEKTPUYECKHI  3apsa, cuiia ToKa,
JNEKTPUYECKOE  HaIpsDKEHHE,  DJIEKTPUYECKOe  COMpPOTHUBJICHHE,
pasHocTh moteHnuanoB, JJ[C, pabora Toka, MHIYKIMS MAarHUTHOTO
noyig, cwia Awmmnepa, cuna JlopeHla, HHIYKTUBHOCTb KaTYIIKH,
SHEPrusi AMEKTPUYECKOTO W MarHUTHOTO IOJIEH, MEepPHOJl U 4YacToTa
Kosie0aHull B Koyie0aTeIbHOM KOHTYpE, 3apsi/i U CUjla TOKa B MPoLiecce
FapMOHUYECKHX  3JEKTPOMarHUTHBIX  KojeOaHuii,  (okycHoe
paccTosiHME U ONTHYECKasl CHJIa JIMH3bI, IPU OMHCAHUM MPABUIBHO
TPakTOBaTh (U3WYECKUI CMBICT UCHOJB3YEMbIX BEIUYUH, MX
0003HaYeHHs] U EIUHHMIIBI; YKa3blBaThb (POPMYJbI, CBS3BIBAIOIINE
JAHHYIO (DM3HUYECKYIO BEIHUMHY C JPYTHMMH BEIMYMHAMHU

115

OnuchiBaTh M3yYEHHbIE KBAHTOBbIE SIBICHHUS U  IPOILECCHI,
UCNOJb3Ysl (PU3MUYECKUEe BEJIUYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX
BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPrUs U UMIYJbC (POTOHA,
NIEPUO/J NTOTypacnaja, SHEPrus CBSI3U aTOMHBIX S1€P; IPU ONMCAHUU
OpaBUIIBHO  TPAaKTOBaTh  (PU3MYECKMH CMBICT  HCHOJIb3YEMBIX
BEIMYUH, WX OOO3HA4YeHHs M EIMHMILBI; YKa3biBaThb (OpMYIbI,
CBS3BIBAIOLINE JIAHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMHU
BEJIMYMHAMM, BBIYHCIIATh 3HAUCHHE (PU3MUECKOI BEJIMYMHBI

11.6

AHaHI/ISI/IpOBaTL (I)I/IBI/I‘-ICCKI/IC nponecCbl M SBJICHUSA, HCIOJIb3Ys




¢usuueckue 3aKOHBI M NPUHOMIBL  3akoH Owma, 3aKOHBI
IOCJIEZIOBATEIBHOIO M MAapajuIeIbHOTO COEIUHEHMsI IPOBOJHUKOB,
3akoH J[xoyns — JIeHna, 3aKOH 3JI€eKTPOMarHUTHOW MHJIYKLUHU, 3aKOH
IPSIMOJIMHEIHOTO PaclpoOCTPaHEHUs CBETA, 3aKOHbI OTPAXKEHUSI CBETA,
3aKOHBI ~ TIPEJIOMJICHUS  CBETa, YypaBHEHHWE OWHINTEWHA A
dororddekra, 3aKOH COXpPAHCHHS DSHEPIUH, 3aKOH COXPAaHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHHUs OJJIEKTPUUECKOTO 3apsija, 3aKoH
COXpaHEHUs  MaccoBOro 4yucia, moctyiaarsl bopa, 3akoH
pagUoOaKTUBHOTO paclaja; TMpu 3TOM pas3jinyaTh CIOBECHYIO
(GOopMyNIHpPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAXKEHHUE U yCIOBUS
(rpanu1el, 006J1aCTH) TPUMEHUMOCTH

11.7

Onpenenarh HampaBJIEHHE BEKTOpPa HHAYKIIMH MarHUTHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHna

11.8

Crpoutrh ¥ ONHUCHIBaTH HU300pakeHHE, CO3JaBAEMOE IIJIOCKHUM
3€pKajJIoOM, TOHKOU JIMH301

11.9

BrmmonaaTe OKCIICPUMCHTEI MO HUCCICIOBAHUIO (1)I/ISI/II-IGCKI/IX SIBIICHUH
1 IpoHeCCOB C UCIOJIB30BAHUEM IMPAMBIX U KOCBCHHBIX I/ISMepeHHfl;
pu 3ToM (popmynupoBaTh MpobdiaemMy (3a4ady) U rUnoTe3y yueOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO
000pyIOBaHNUs, TPOBOIANTH ONBIT U (POPMYITHPOBATH BHIBOJIBI

11.10

OcymiecTBidTh MpsIMBIE W KOCBEHHbIE HM3MEpEHUs (DU3HUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBINA CHOCOO HU3MEpEeHUs u
MCII0JIb30BaTh U3BECTHBIE METO/IbI OIIEHKU NOTPENTHOCTENH U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEIMUYUH C UCHOJB30BaHUEM
OpsIMBIX ~ U3MEPEHUH; TMpU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢bukcupoBaTh pe3ysibTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3MUECKUX
BEJIMYMH B BUJE TaONUIl U TpadUKOB, AeNaTh BBIBOBI IO pe3yabTaTamM
UCCJICIOBAHUS

11.12

CoOmiogaTe mpaBuia 0e30MacHOrO Tpylda MpH  MPOBEACHHUU
UCCIeIOBaHUN B paMKax y4yeOHOTO OSKCIEpHUMEHTa, Yy4eOHO-
UCCIIE0BATENbCKON U MPOEKTHON AESITEIbHOCTH C UCIIOIb30BAaHUEM
U3MEPUTENBHBIX YCTPONCTB U 1TaO0OPaTOPHOTro 000PYAOBaAHUS

11.13

Pemate pacu€rHele 3a/1aun ¢ SBHO 3aJaHHON (PU3MUECKOW MOJIENbIO,
UCNOJb3Ys (PU3MUECKHE 3aKOHBl W TNPHHLUIBI, HA OCHOBE aHAJIM3a
yCIOBMS  33Jaud  BBIOMpaTh  (PU3MUECKYIO MOJEb, BBLACIATDH
¢u3nyeckue BeIUYUHBI U GOPMYIIbI, HEOOXOIUMBIE Ul €€ peleHHs,
IPOBOAWTH PAcu€Tbl W OLIEHUBATh PEAJBHOCTH  IIOJYYEHHOTO
3Ha4YeHUs (PU3NYECKON BETUUMHBI

11.14

Pemate Ka4CCTBCHHBIC 3agadyu: BBICTpAanNBATh JJOTN4YC€CKHU
HCIIPOTHUBOPCUUBYIO LICIIOYKY paccymaeHHﬁ C Ol'IOpOI71 Ha U3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/IHCCKI/IC SABJICHUA




11.15

Hcnonp3oBaTh MpH pelmieHHMH Y4eOHBIX 3aJad  COBPEMEHHBIC
UHPOPMALIMOHHBIE TEXHOJOTMU IS TOWCKA, CTPYKTYPHUPOBAHHMA,
MHTEPIIPETALIMY U TPEACTaBICHUS Y4eOHON M Hay4HO-NOIYJSpHON
UHPOpMALNK, TIOTYYCHHONW W3 Pa3IHMYHBIX MCTOYHHKOB; KPUTUYECKU
AHAJIM3UPOBATH MOJIY4aEMYI0 HH(OPMALIHIO

11.16

OOBSICHATh NMPHUHIUIBI ICUCTBUSI MAIIMH, MPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3iinyaTh yCIOBUS MX OE30MACHOTO HCIOJIB30BAHUS B
OBCEIHEBHOU KU3HU

11.17

[IpuBoauTE mpUMeEpHI BKJIaZa POCCHUICKUX M 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOILIETO
MHpa, B pasBUTUC TCXHUKU U TEXHOJIOT Ui

11.18

Wcnonb3oBath TeopeTnueckue 3HaHUS MO (U3HMKE B MOBCEIHEBHOMN
KU3HU i1 oOecrieueHuss O€30MAaCHOCTH TIpH  OOpallleHuH ¢
npubopaMl W TEXHUYECKUMH YCTPOWCTBAMH, [UII COXPaHEHHS
310pOBbsI M COOJIOACHHUS HOPM SKOJOIMYECKOrO TOBEICHHS B
OKpY>Kalollen cpee

11.19

PaGoraTth B rpynme ¢ BBIIOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IJIaHUpOBaTh ~ padOTy  TPYIIbL,  palMOHAIBHO  pacHpeiessTh
00s13aHHOCTM ¥ IUIAHUPOBATh JIEITENLHOCTh B  HECTaHIAPTHBIX
CUTyallUsX, AJCKBaTHO OLCHMBATh BKJAJ KaXKJOr0 M3 YYaCTHUKOB
TPYIIIBI B pellIEHHE pacCMaTprUBaeMOi MPoOIIeMbl




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kox
pasaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble JJIEMEHTBI COACPKAHUSA

OU3NKA U

METOJIbl HAYUHOI'O [TO3HAHUA

11

®usnka — Hayka o npupone. Hayunsle MeToipl
IIO3HAHMUSI  OKPYKAIOIIETO MHpa. Ponb
JKCIIEPUMEHTA U TEOPUU B IPOLECCE MO3HAHMS
PUPOJIbl. DKCIEPUMEHT B (DUBHKE

1.2

MopenmupoBanue  GU3NUECKUX  SBJICHUH U
nporeccoB. Hayunwsie rumortes3pl. Dusznyeckue
3aKOHBI W TEOPHH. ['paHHIBI TPUMEHUMOCTH
bu3ndecKkux 3aKOHOB. [IpUHIIMTT COOTBETCTBHSL.
Pons um mecrto ¢uszuku B QopMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpa, B
MPAKTUYECKOM ESITEIBbHOCTH JIOJICH

MEXAHUKA

2.1

KMHEMATHKA

2.11

Mexanndeckoe nBukeHue. OTHOCUTEIBHOCTD
MexaHuyeckoro nBuxkeHus. Cucrema oTcuéra.
Tpaektopus

2.1.2

[lepemenienue, CKOPOCTh (CpemHsisi CKOPOCTb,
MT'HOBEHHas CKOPOCTb) u yCKOpEHHE
MaTepUaIbHOW TOYKH, WX MPOEKIHH Ha OCH
cuctembl KoopauHaT. CrokeHue nepeMenieHuit
U CJIOKEHHE CKOPOCTEi

2.1.3

PaBHOMepHOE u PaBHOYCKOpPEHHOE
IpsIMOJIMHEIHO JIBUKCHHE. I'paduku
3aBUCUMOCTHU KOOPJUHAT, CKOPOCTH, YCKOPEHHS,
NyTH U NEPEMEIIECHHUs] MaTepUaIbHON TOUKH OT
BPEMEHHU

2.1.4

CBoOozaHOE najieHne. Y CKOpeHue CBOOOIHOTO
naJICHUS

2.15

KpuBonuneiinoe  nBwkeHue.  PaBHomepHOe




JIBH)KCHUE MaTepUaJIbHOM TOYKH 1o
OKPY)KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHas
CKOPOCTb. [epuon U 4acToTa.
LleHTpOCTpEMUTENBEHOE YCKOPEHUE

2.1.6

Texnuueckue YCTPOWCTBA: CIIUAOMETP,
JIBU)KEHUE CHApsOB, LIENHbIE M PEMEHHBIC

nepeaayn

2.1.7

[IpakTnueckue paboTHI. Hsmepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUICHUSI MEXIY IYTAMH, NPONICHHBIMU
TEJIOM  3a  IOCIIEAOBaTelbHBIE  paBHbIE
IPOMEXYTKH BPEMEHU IIPH PaBHOYCKOPEHHOM
JB)KEHUH C HA4daJbHOW CKOPOCTHIO, pPaBHOMU
Hymo. M3ydeHue ABWKEHMS IIApUKA B BSI3KOU
KHUJIKOCTH. N3yuenue JBUKECHUA TeJa,

OpOIIEHHOTO TOPU30HTATBHO

2.2

##Par#H# IUHAMUKA

2.2.1

[Tpunmun otHocutenbHOCTH ['anmunes. Ilepserit
3akoH HprooTtoHa. HWHepuuanbHble CHCTEMBI
oTcuéTa

2.2.2

Macca tena. Cuna. IlpuHuun cynepno3unyu
cuI

2.2.3

Bropoii 3akoH HproToHa a8 MaTepuaibHOU
TOYKM B HHEPUHMAIBHOM cHucTeMe OTcuéra
(UCO). Tperuii 3akoH HpoToHa  ma
MaTepUaIbHBIX TOYEK

2.2.4

3aKkoH BCCMHPHOT'O TATOTCHUS. Cunma TSKECTH.
HepBaﬂ KOCMHYCCKAA CKOPOCTD. Bec tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHHs
CKOJIbKEHUST W CWIa  TPeHHUsS  IOKOS.
Koaddurmuent tpenus. Cuia cOnmpoTHUBICHHUS
NpU ABM>KEHUU TeJla B )KUJIKOCTH WM rase

2.2.7

[TocTymaTensHOE M BpamaTtenbHOE BIDKCHHE
abCoJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalllCHUS.
[lneyo cunel. YcimoBHus paBHOBECHS TBEPIAOTO




teaa 8 UCO

2.2.9

TexHuueckue  yCTpoOMCTBa: IO JIIUITHUKH,

JABVIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydeHue IBHKEHHS
Opycka 10 HaKJIOHHOW IUIOCKOCTH  TOJ
JIEMCTBUEM HECKOJIbKMX cuil. MccimenoBanue
3aBUCHMOCTU CWJI YIPYIOCTH, BO3HUKAKOUIUX B
nepopMupyeMoil  MpyXHHE U  PE3MHOBOM
oOpa3lie, OT BEIUYMHBI UX JepopMaluu.
HccnenoBanue ycnoBuil paBHOBECUs TBEPIOTO
T€J1a, UMEIOIIEr0 OCh BpalCHUS

###Par#H#3AKOHBI COXPAHEHW A B MEXAHUKE

NMmynbc  MaTepualbHOM  TOYKH, CHCTEMBI

2.3.1 MaTepuaIbHBIX TOYeK. MMIyasc CHIbl |
W3MCHCHHE UMITYJTbCa Teja
9392 3akoH coxpaHenuss ummyinsca B HCO.
e PeakTUBHOE JBIKEHHE
2.3.3 Pabora cuibl
2.34 MOIIHOCTH CHJIBI
935 Kunernueckass 3Heprusi mMaTepuajbHOW TOYKH.
A TeopeMa 0 KMHETHYECKOH SHEPrUU
[TorentmanbHast ~ sHeprus.  [loTeHMambHas
236 SHEprus yrnpyro neGopMHUPOBAHHOW TPYKUHBI.
2.3 A [loreHimanpHast ~ SHEprust  Tejda  BOJIHM3H
MOBEPXHOCTH 3eMIIU
[ToTeHIManbHBIE W HEMOTCHIIUAIBHBIC CHUJIBI.
237 CBsi3b  pabOThl  HEMOTCHIMAIBHBIX CHI C
A U3MCHCHHEM MEXaHUYeCKOH SHEPTHU CHUCTEMBI
TeJI. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUU
2.3.8 Yrupyrue u Heynpyrue CTOIKHOBEHHUS
239 Texnudyeckne YCTpOWCTBA: IBWKEHHUE DaKeT,
o BOJIOMET, KOTIEp, MPYKUHHBINA MUCTOTET
[Tpaktrueckue pabotel. M3ydyeHue  CBs3H
2310 CKOpPOCTEHl Teln TpU HEYyNmpyrom  yuape.
A HccnenoBanue  CBsi3U  pabOThI  CHJIBI  C
M3MEHEHUEM MEXaHW4YEeCKOW SHEPTuu Tena
3 MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMUHAMUKA




3.1

#it#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUUECKOM TEOPUU

311

OcHOBHBIE MOJIOKECHHS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. bpoyHnoBckoe
nBwkenue. Juddysusa. Xapakrep IBIKEHUS U
B3aMMO/ICHCTBHSI YaCTHI] BEUIECTBA

3.1.2

Mopenu cTpoeHus Tra3oB, JKHAKOCTEH U
TBEPABIX TNl M OOBICHEHUE CBOWCTB BEIISCTBA
Ha OCHOBE 3TUX MOJIENEH

3.1.3

Macca wMomekyn. KonudecTtBo — BemiecTsa.
IToctostnaas ABoraapo

3.1.4

TemoBoe paBHOBecue. Temmepatypa u €€
n3mepenue. [1lkana remneparyp Llenbcus

3.1.5

Monens HIeaTbHOTO rasa. OcHoBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOU

TCOPUH NACAJIBHOT'O Ira3a

3.1.6

AOconroTHas TeMmreparypa Kak Mepa CpeaHei
KUHETUYECKOW SHEPruu TEIJIOBOIO BUKEHHS
yacruil rasza. [llkana remneparyp KenbBuna

3.1.7

Vpasuenue Knanelipona — MenpaeneeBa. 3akoH
JanpToHa

3.1.8

I"azoBbIe 3akoHBI. M30mponiecchl B HACATIBHOM
rase c IOCTOSHHBIM KOJIHMYECTBOM BEIECTBA:
H30TepMa, U30X0pa, n300apa

3.1.9

Texnuueckue YCTpOICTBA: TEPMOMETD,
OGapomeTtp

3.1.10

[Tpaktuueckue paboTel. M3mepeHue Macchl
BO3[yXa B KiaccHOW komHarte. MccnemoBanue
3aBUCUMOCTH MEX]y MapamMeTpaMu COCTOSHHS
Pa3peKeHHOTO ra3a

3.2

0C

HOBbI TEPMOJIMHAMUKH

3.2.1

TepmomuHaMuyeckass cuCTeMa. BHYTpeHHSS
SHEpPrus TEPMOJWHAMHYCCKOW CHCTEMBI U
CIOCOOBI €€ N3MEHEHUS

3.2.2

KonnyectBo Temnotel M pabota. BHyTpeHHss
SHEPrusl 0THOATOMHOTO HJEAILHOIO ras3a

3.2.3

Bungwr TCIUIONICpEaaun: TCIUIOMIPOBOJHOCTD,
KOHBCKIUSA, H3JIIYYCHUC. TemmoéMKoCcTh Tena.




VnenrHasgd TEIIOEMKOCTh BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEIJIONepeaue

3.24

[IepBblii 3aK0H TepmoauHaMuKH. lIpuMmeHeHue
IIEPBOTO 3aKOHa TEPMOIUHAMUKHU K
u3onpoueccam. ['paduueckas HHTepHpeTanus
paboTsl raza

3.25

TeroBble  MamuHbl. [IpuHIMOBL  IEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBanust 3HEpTrUu B
TEIJIOBBIX MamrHaxX. KoadduuueHt mosie3Horo
nevictBust (manee — KIIJI) TenioBod MamivHbIL
ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKH.
HeoGparumocth  mporieccoB B MPHUPOJIE.
Temnoswie JIBUTATEH. OKOJIOTHYECKIE

poOJIEMBI TETIJIOIHEPTeTUKU

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTellb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOIMIbHUK,

KOHJTUITHOHED

3.2.8

[IpakTnueckue paboTel. M3MmepeHue yaenbHOU
TEIUIOEMKOCTH

3.3

###Par###AI'PETATHBIE COCTOSAHUW A BEILIECBA. ®A30BBIE

ITEPEXO/IbI

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u
KUTIEHUE. YIelbHas TerioTa mapooopa3oBaHusl.

3.3.1
3aBUCUMOCTh  TEMIIEPaTyphl  KUIIEHHS  OT
JTABIICHUSI
33.2 AOcomoTHasT W OTHOCHUTENIbHAs BJIAXXHOCTh
e BO31yxa. HachlleHHbIH map
Tsépnoe teno. Kpucramumueckne u amophHbIe
3.3.3 Teda. AHH30TPONHUS CBOMCTB  KPHUCTAJIOB.
XKunkue kprcrauibl. CoBpeMEHHBIE MAaTEPHAIIBI
334 [lnaBneHre © KpUCTAUIM3ALMs. Y AelbHas
o teriora miassienus. CyonuManus
3.3.5 YpaBHeHUe TerIoBoro OanaHca
TexHuueckue  ycTpoCTBa: TUTPOMETP H
3.3.6 IICUXPOMETP, KaJIOpUMET, TEXHOJIOTHH

MOoJIy4dC€HHd COBPCMCHHBIX MATCpHUAJIOB, B TOM




YUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTHH

[Ipaktuyeckue paboTel. M3MepeHne BIaKHOCTH

3.3.7
BO3yXa
4 DJIEKTPOAMHAMUKA
##HPar#H#IJIEKTPOCTATUKA
411 DnexTpuzays Teln. JNeKTpuueckuil 3apsn. JBa
BUJIA IEKTPUYECKUX 3aPsI0B
4.1.2 [IpoBOHUKH, TUIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
414 B3aumoneiictBue 3apsiioB. 3akoH Kymnona
DneKTpuueckoe ToJie. Hanpspok€HHoCTh
415 JJIEKTPAYECKOTO T10JIA. [TpyHIMN
CYIEPHO3UIIH. Jluaun HaIpsHKEHHOCTH
ANEKTPUYECKOTO MOJIS
416 PaGora cunm  aneKkTpocTaTUYECKOro - MOJS.
41 ITorennuai. PasHOCTE IOTEHITHAIOB
[IpOoBOMHUKK ¥ JUANEKTPUKU B MOCTOSHHOM
4.1.7 AIEKTPUIECKOM ToJie. Jusnexrpudeckas
MPOHUIIAEMOCTh
DNEKTPOEMKOCT. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  IIJIOCKOTO  KOHJAEHCATopa.
DHeprus 3apsKEHHOT0 KOHEHCAaTopa
Texuuueckue yCTpOMCTBA: AIIEKTPOCKOIL,
419 JNEKTPOMETP,  IJIEKTPOCTaTHYECKas  3alllMTa,
3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHAEHCATOP,
KCEPOKC, CTPYIHBIN IPUHTEP
4110 [TpakTryeckue paboTHI. H3mepenne
ANEKTPOEMKOCTH KOHJEHCATOpa
#H#Par###IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B
PA3JIMYHbIX CPEJAX
Ycnosus CYIIECTBOBaHMS MIOCTOSIHHOTO
421 aJeKTpudeckoro Toka. Mcrounuku toka. Cuna
4.2 ToKa. [TocTostHHBIN TOK
4.2.2 Hanpsokenne. 3akon OMa ai1s ydacTka Lienu
423 DJIEKTPUYECKOE  COMPOTHUBIICHHE. Y JIEJIbHOE

COIMPOTHBJICHUC BCIICCTBA




4.2.4

HOCHGI[OB&TGJIBHOG, nmapajijieJIbHOC, CMCIIAHHOC
COCAMHCHUC ITPOBOIHUKOB

4.2.5

Pabota anexrpuueckoro toka. 3akoH Jxoymns —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwkymas cwia (manee — IAC) u
BHYTPEHHEE COINPOTUBIICHHEC HMCTOYHHUKA TOKA.
3akoH Oma jan8 NONHOM  (3aMKHYTOM)
3JIEKTpUYECKOH 1enu. KopoTkoe 3aMbIkaHue

4.2.8

OneKTpoHHas MMPOBOIUMOCTH TBEPIIBIX
METaJIJIOB. 3aBUCUMOCTh COTIPOTHUBIICHUS
METaJIJIOB oT TEMIIEpaTypPHI.
CBepXnpoBOAUMOCTh

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

[ToxympoBomgauku. CoOCTBEHHAss W TPUMECHAs
MPOBOJUMOCTb MOIYNPOBOAHUKOB. CBOMCTBA p-
n nepexofa. [lonynpoBoaHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B AIEKTPOJIUTAX.
DIIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DIIEKTpUYECKHUI TOK B razax. CaMoCTOSTENbHBII
U HECcaMOCTOSITeNIbHBIN pa3psan. Pasnuunbie
TUIIBI  CaMOCTOSITEJIBHOTO  paspsiga. MomHusl.
[Tnazma

4.2.13

Texuuueckue yCTpoiicTBa: amIepMerp,
BOJIBTMETP,  peocTar, HUCTOYHHKH  TOKa,
AJIEKTpOHArpeBaTeIbHbBIE puOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPHOOPBI, TEPMOMETP
COTPOTHBIICHHUS, BAKYYMHBII U0, TEPMUCTOPHI
U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIM AUO,
rajbBaHHKa

4.2.14

[Tpaktuyeckue paboThl. M3yueHue cMemanHoro
COCJIMHEHUS PE3UCTOPOB.

N3smepenne OJIC uncTOUHMKA TOKa U €0
BHYTPEHHEro comnpoTuBieHus. Habmonenue
JJIEKTPOJIA3A




11 KJIACC

Kox

KoanposepsieMoro sjieMeHTa IIpoBepsiemble 3JIeMeHTHI COAEPKAHUSA
paszeJa

4 OJIEKTPOAMMHAMUKA

###Par###MAI'HUTHOE [1OJIE. QJIEKTPOMAT'HUTHASA UHAYKIWA

431 IToctosaunrle MarHuthel. BzaumopaencTBue

IIOCTOAHHBIX MAarHuTOB

MarautHoe moJjie.  BekTop  MarHuTHOU
uHaykuuu. [puaoun cynepnosuuun. JInnum
4.3.2 MarHuTHOM wuHAykuuu. KaptuHa muHMMA
MarHMTHOM WHIYKIIMU TIOJIA TOCTOSTHHBIX

MAarHuToB

MarauTHoe TI0JI€ TIPOBOJHHUKA C TOKOM.
Kaptuna nuHME 1OJA JIMHHOTO MPSIMOTO
433 MPOBOJHUKA ¥ 3aMKHYTOTO KOJIBIIEBOTO
h NPOBOJHMKA, KATYMIKH C TOKOM. OTBIT
Opcrena. B3aumoneiicTBrue NPOBOJHUKOB €

TOKOM

4.3.4 Cunia Amriepa, €€ MOIyJb M HalpaBJICHHUE

4.3 Cuna JlopeHna, €€ MONyJIb M HalpaBICHUE.
435 JIBrokeHue 3apsKEHHOU YACTHUILIBI B
e OJHOPOJIHOM MarHUTHOM moJjie. PaboTa cuitbl

Jlopenua

4.3.6 SIBneHre AMEKTPOMArHUTHOM UHYKITUH

4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKITUN

438 OJC uHAyKUMH. 3aKOH 3JE€KTPOMArHUTHOU

unaykuun Papanes

BuxpeBoe snekrpuueckoe mose. I/[IC
43.9 UHAYKUMA B TPOBOJHUKE, ABIKYILIEMCS
o MOCTYNAaTEIbHO B OJHOPOJHOM MarHUTHOM

I1OJIC

4.3.10 ITpasumiio Jlenna

4311 NHayKTUBHOCTE. SIBIEHHE CAMOWHIYKIIMH.

O/1C camonHAYyKIIUU

4.3.12 OHeprusi MarHUTHOTO IIOJII KaTYIIKU C




TOKOM

4.3.13 DJIEKTPOMAarHUTHOE 110JIe
TexHunyeckue  yCcTpoiCTBa: MOCTOSIHHBIE
MarHuThl ANIEKTPOMArHUTHI

4.3.14 ’ ’
ANIEKTPOBUraTENb, YCKOPUTEIH
AJIEMEHTAPHBIX YAaCTUL], UHAYKLIMOHHAS [1€4b
IIpakTrnueckue paboTHI. N3yuyenune
MarHUTHOTO TMOJSI KaTyIIKU C  TOKOM.

4.3.15 HUccinenoBanne  OEHCTBHUS  MOCTOSIHHOIO

MarHuTa Ha pamKy ¢ TokoMm. MccrnenoBanue

SABJICHUSA BHGKT”pOMaFHI/ITHOfI UHAYKINMN

KOJIEBAHW A 1 BOJIHBI

5.1

#H##PartH#MEX AHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenpnas CHCTEMa. CB0OOIHEIE
KojeOaHusi. ['apMoHHMYECKHE  KOJIeOaHMs.
[lepwon, wacrora, aMIUTy1a # (Qasa
KoJIeOaHMM

5.1.2

[IpykuHHBIA MasTHUK. MaremaTuuecKui
MasiTHUK

5.1.3

VYpaBHEHHE TapMOHUYECKUX  KOJICOAHMIA.
Kunemaruueckoe u TMHAMHYECKOe
OTHCaHKE KOJIeOaTEeIbHOTO ABHKEHUS

5.1.4

[IpeBpareHre Hepruu Mpu rapMOHUYECKUX
koseOaHusx. CBsi3p aMIUIUTYABI KoJieOaHUM
UCXOAHOW  BEIMYMHBI C  aMIUIUTyAaMHU
KoJe0aHui €€ CKOPOCTU U YCKOPEHUS

5.1.5

KoneobarenpHbIi KOHTYP. CBo0OoHBIE
AJICKTPOMArHUTHBIC KOJICOAHUs B HJICATHBHOM
K0J1e0aTeIbHOM KOHTYpe. AHAIOTHUS MEXIY
MEXaHUYECKUMHU H  AJICKTPOMArHUTHBIMU
kosiebanusmu. ®opmyna Tomcona

5.1.6

3akoH COXpaHCHUA SHECPrun B HACAITIBHOM
KoJie0aTeTbHOM KOHTYpPC

5.1.7

BbIHy)XJIeHHbIE MeXaHM4YeCcKHe KoJieOaHusl.
Pesonanc. Pe3onancHas KpHUBasi.
BrinyxienHsie AJIEKTPOMArHUTHbHIE

KoJIeOaHusl.




5.1.8

IlepemeHHbII TOK. CuHycouganbHbIi

IIEPEMEHHBIN TOK.

5.1.9

MouHocTh IIEPEMEHHOIO TOKa.
AMIUIUTYZHOE U JIEHCTBYIOIIEE 3HAYEHHUE

CHJIbI TOKA W HAITPSOKCHU A

5.1.10

Tpanchopmarop. [IponsBoacTBo, nmepenava u
NOTpeOJieHne  DJIEKTPUYECKOW  SHEprum.
OKOJIOTUYECKHE PHUCKU TMpPU MPOU3BOJCTBE
IEKTPUYECKOU DHEPIUH. KynsTypa
UCII0JIb30BaHUS AJIEKTPO3HEPTUU B

OBCEIHEBHOU KU3HU

5.1.11

Texnuyeckue ycrpoiicTBa:  celicmorpad,
AJIEKTPUYECKUN 3BOHOK, JTIAHUA

QJICKTpOoIICpEaaqd

5.1.12

[TpakTrdeckne  paboTel.  Hccnemomanwue
3aBHCHMOCTH TIEpPHOJa MAaJIbIX KOJICOAHHHA
rpy3a Ha HUTH OT JUTMHBI HUTH W MAacCChI
rpys3a. MccnenoBanue mepeMeHHOrO0 TOKa B
HeNu U3 TMOCIEI0BATeIbHO COEIUHEHHBIX
KOHJICHCATOPa, KaTylIKU U Pe3UCTOpa

5.2

##HHPar##HHMEX AHNYEC

KHE N OJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBHS
pacrpocTpaHeHHUS. ITepuon. CkopocTh
pacnpocTpaHeHuss ¥ JJIMHA  BOJIHBIL
[Tonepeynsie U MPOJI0JIbHBIE BOJTHbI

5.2.2

###Par### HWurepdepenuus u audpaxiys
MEXaHHUYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'poMKOCTH 3BYyKa.
Bricora Tona. TemOp 3Byka

5.2.4

SJIGKTpOMaI‘HI/ITHBIe BOJIHBI. YcnoBus
H3JITyUCHUA QJICKTPOMAruMuTHBIX BOJIH.
Bzaumnuas OpUucHTAalHsA BCKTOPOB E, Buvs
BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyyM¢C

5.2.5

CoiicTBa ANEKTPOMArHUTHBIX BOJIH:
OTpaX€HHe, TMpeIoOMIICHHe, TOIsSpHU3aIlus,
mubpakaus, uHTepdepeniusa.  CKopocTh
AIIEKTPOMATrHUTHBIX BOJIH




5.2.6

[Ixana JIIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHHE DIIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[TpyHUMIIBI  pAaAMOCBA3M U TEJIEBUICHMUSL.
Pannonoxanusi. DNeKTPOMarHuTHOE
3arps3HEHUE OKPYXKAIOLIEH CPeIbl

5.2.8

TexHu4ecKkue yCTpOMCTBA: MY3BIKAJIbHbBIC
WHCTPYMEHTBHI, YJIbTPa3ByKOBasl TNAarHOCTHKA
B TEXHMKE W  MEQUUUHE,  pajap,
pamTuonpUEMHHUK,  TEJIEBU30P,  AHTEHHA,
tenedon, CBU-nieun

5.3

H##HPar#H#OIITUKA

531

IIpssMOnMHENHOE PacIpOCTPAaHEHHUE CBETA B
onxHOpoAHOM cpene. JIyu cBeta

5.3.2

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUSA
ceera. [loctpoeHne W300paKeHHH B TUIOCKOM
3epKane

5.3.3

[Ipenomnenne cBeTa. 3akOHBI MPETIOMIICHUS
CBETa. AOGCOJTIOTHBIH MoKasaTellb
PEeTOMIICHUS

5.3.4

[TommHoe BHyTpeHHee oTpaxkenue. [IpenenbHbIit
YroJI MIOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

Hucniepcust cBeta. CIIOKHBIM COCTaB OEIOT0
cBeta. LBer

5.3.6

Cobuparonue ¥ pacceuBarolllMe JUH3BIL.
Tonkass nuu3za. @DOKYyCHOE paccTOSHUE U
OnTHYECKast cuia TOHKOM JIUH3BI.
[TocTpoenue n3o0pa>keHuil B COOMPAIOLINX U
pacceuBaromux JnuH3ax. Dopmyna TOHKOM
JUH3bI. YBEIUYCHUE, JaBaeMOE JIMH301

5.3.7

Hpe,I[GJ'IBI IMPUMCHUMOCTHU reOMeTqueCKOﬁ
OIITUKHU

5.3.8

Wntepdpepennmst  csera.  KorepeHTHbIe
HCTOYHUKH. Ycnosus HaOIr01eHUS
MaKCUMYMOB U MUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTHHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB




Hudpaxmus CBeTa. JudpakuonHas
pemérka. YciaoBue HAONIONCHUS TIIaBHBIX

5.3.9 MaKCUMYMOB npu naJieHUH
MOHOXpPOMaTHYECKOTO cBeTa Ha
JU(PPAKIIMOHHYIO pEHIETKY
5.3.10 [Tonsipuzanus cBera
TexHudyeckue ycTpoilcTBa: OYKH, JIyIa,
5311 doroanmapar, TPOEKIMOHHBIN  ammapar,
o MUKPOCKOTI, TEJIECKOIl, BOJIOKOHHAsI ONTHKA,
JUpaKIOHHAs PelETKA, TOJISIPOU
IIpakTrnueckue paboTHI. Nsmepenue
5312 nokasarenss npenomsenus. Mccnenoanue

CBOICTB n300pakeHHI B JIMH3aX.

HabGmronenue aucnepcun cBeta

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHnnBl  NPUMEHMMOCTH  KJIACCHYECKOU
MEXaHUKHU. [Toctynmatet TEOPUH
OTHOCHUTEJILHOCTH: MHBAPUAHTHOCTH MOYJIS
CKOPOCTH CBE€Ta B BaKyyme, MPHUHIIHUI
OTHOCHTEIBHOCTH DHUHINTEeHHA

6.2

OTHOCHUTEIHLHOCTH OJHOBPEMECHHOCTH.
3aMC,I[J'ICHI/Ie BPEMCHHU U COKpalllCHUE NJIWHBL

6.3

DHEprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsI3b MacChl C DJHEPrUed M HUMITYJICOM
CBOOOJIHOM  4YaCTHIbl. ODHEPTrUs  IOKOS

CcBOOOTHOM YaCTHIIBI

KBAHTOBAS ®U3NKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. ®opmyna [lmanka cBsi3u dHEpruu
¢dboTOHA C ero YacTOTOi. DHEPrusi U UMITYIbC
dboToHa

7.1.2

OTtkpbiTHE U HccienoBaHue ¢GoTodpdexTa.
OneIThI AlT. Cronerosa. 3aKOoHBI
dororddexra

7.1.3

VYpaBHenue OiHiuTeitHa 11 (oTodrddekra.
«Kpacnas rpanuna» gortoapdexra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeOGeneBa




7.1.5

XUMHYECKOE JEMCTBUE CBETA

7.1.6

Texnudeckue yCTpOUCTBA: (OTOIIEMEHT,
doTonaTuuK, CoTHETHAS OaTapesi, CBETOIHO]T

7.2

CTPOEHUME ATOMA

7.2.1

Mogens atoma TomcoHa. OTBITE
Peszepdopna no nccnenoBaHUIo CTPOCHHUS
atoma. [manerapnas mojenp aroma

7.2.2

IToctynatel bopa. M3imydenne u noriomeHne
(OTOHOB TpH Mepexoie aroMa € OIHOTO
YPOBHS SHEPrUU HA IpYroil. Buasl criekTpos.
CrexTp ypoBHEH SHEPIUU aToOMa BOJOPOJIa

7.2.3

BonHoBbIe cBoiicTBa wyacTuil. BomHbl ne
bpoiins. KopnyckynsipHO-BOJIHOBOM
nyanmu3M.  Jludpakius — SJIEKTPOHOB — Ha
KpHCTaJIax

7.2.4

CnodtagHoe U BBIHY>XKJICHHOC H3JIIYYCHHC.
YCeTpoiCcTBO M MPUHIIUTI paOOTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPaJbHBIN
aHanau3 (CIEKTPOCKOI), Jja3ep, KBaHTOBBIU
KOMITBIOTED

7.2.6

[IpakTuueckue paboTHI. Ha6mronenue
JMHEWYATOro CIIEKTPa

7.3

ATOMHOE AJ1PO

7.3.1

Metoapl  HAOMIOAEHWUS W PETUCTPALMH
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTKpBITHE  PAJMOAKTHBHOCTH. OIBITHI
Pesepdopna 1o ompeneneHuo  cocTaBa
panauoakTuBHOrO  m3nydeHusa.  CBoicTBa
anbda-, Oera-, ramMma-m3nydeHus. BrusHue
PaJIMOAKTHBHOCTH Ha KUBBIC OPTaHU3MBI

7.3.3

OtkpsiTHE IpOTOHA U HeWTpoHA. HyknonHas
Mozenb sapa leizenbepra — VBaHeHKo.
3apsan  sazxpa.  MaccoBoe  4HMCIO - szpa.
W30Tonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacma. I"'amma-
U3JIy4eHHEe. 3aKOH PaJOAaKTUBHOTO pacnaaa




7.3.5

OHeprust CBA3M HYKJIOHOB B sape. SnepHble
cuiel. Jledext macco sapa

7.3.6

SnepHble peakuuu. [lenenue u CUHTE3 sSAep

7.3.7

SnepHblii peakTop. TepMoOsiAEpHBI CHHTES.
[IpoGnemMbl ¥ TEpPCHEKTUBBI  SAECPHOU
DHEPreTHKU.  OKOJIOTMYECKHE  aCIEKThI

AJIEPHOMN YHEPTETUKH

7.3.8

DnemMeHTapHbIe YaCTHLBI. OTkpbiTHE
IIO3UTPOHA. @yH1TaMEHTAIIbHBIE

B3aNMOJECHCTBHUSI

7.3.9

Texanueckue YCTpOMCTBA: JO3UMETD,
Kamepa BuibcoHa, AIepHBIM  peakTop,
aToMHast Oomba

7.3.10

[Tpaktuuyeckue  pabotsl.  MccnenoBanue
TPEKOB YacTHI] (110 TOTOBBIM (oTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BE&3gHoro nHeba. Co3Be3gus, spKue
3BE3/IbI, IJTAHETHI, UX BUAUMOE IBIKEHUE

8.2

Comaeunass cucreMa. IlnmaHeTsl 3eMHOM
rpynmbl. [[maHeThI-TUTAHTBI U UX CITYTHUKH,
KapJIUKOBBIC  IUTAaHETHl.  Mamble  Tema
CoJIHEYHOM CHCTEMBI

8.3

Comane,  ¢ortochepa u  armocdepa.
CoJiHe4Hast aKTUBHOCTb

8.4

Ncrounuk sneprun CoJiHIa U 3BE3]

8.5

3BE3/bI, HMX OCHOBHBIC XapPAKTEPUCTHKH:
Macca, CBeTUMOCTb, paJInyC, TeMIIeparypa, ux
B3aMMOCBs3b.  JlparpaMMa  «CHeKTpaJIbHBIH
KJIacC — CBETHMOCTBY. 3BE3NBI IVIABHOM
IIOCJIEN0BATEILHOCTA. 3aBUCHUMOCTD «Macca —
CBETHMOCTDY U1 3BE3]1 I7IaBHOM
MTOCJICIOBATENHLHOCTH

8.6

HH#HPar###BuayTpeHHee  cTpoeHHe  3BE3L
CoBpeMeHHbIE MIpe/ICTaBICHHUS 0
NpoUCXOXKIeHnu u HBomouuu  CojHia |
3BE3]1. DTalbl )KU3HU 3BE3]]

8.7

Mineunsiii  Ilyrb — Hama ['anakruka.




CnupanbHas CTPYKTYypa lNanakTuku,
pacnpeneneHue 3BE3N, raza M IBUIM.
[lonoxxenne wu  nBwxkenue ConHioa B
lamaktuke. Ilmockas u  chepuyeckas

HOACUCTEMBI [ aJlTakKTUKU

8.8

Tunel TaJIaKTHUK. PaauoranakTuku "

KBa3apbl. YEpHBIE ABIPBI B SAPAX FaJaKTUK

8.9

Bcenennas. Pacimupenue Beenennoit. 3akoH
Xabb6na. PazOeranne ramaktuk. Bospact u
pamuyc Bcenennoi, Tteopus bosbmoro
B3pbIBa. Mogenb «ropsuer BceneHHON.
PennkToBO€e M3nydeHHE

8.10

Macurrabnast CTpYKTypa Bcenennoii.
Meraranaktuka. Hepeménnsie mnpo6iemMsl
aACTPOHOMHHU




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1IUVI1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET






