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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CpPEOHETO OOIIero
o0Opa3oBaHHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K pe3yibTaTam
OCBOEHUSI OCHOBHOU 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIXx B PI'OC
COO, a Takxe ¢ y4€ToM (QeaepanpbHOil paboyeill mporpaMMbl BOCIUTAaHUSA H
KOHIENINH TpenoAaBanus yueoHoro npeameta «duszmka» B 00pa3oBaTenbHBIX
opranmsauusax  Poccuiickon — @Depepanuy, — peaIM3yIOIIMX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (HU3MKE HaAIpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTHUHBI Mupa oOyuaromuxcs 10-11 kimaccoB mpu
oOyueHnn wux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
AeSTeNbHOCTHOTO — moaxoxaa. llporpamma 1o  (QHU3MKE  COOTBETCTBYET
tpeboBanusiM PI'OC COO k MmIaHUpPyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
MeETaINpeAMETHBIM pe3yJbTaTaM 00yUYEHUs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3aluyu MEXNPEIMETHBIX CBA3€d (PU3HKKM C €CTECTBEHHO-HAyYHBIMU
y4eOHbIMU TpeAMeTaMu. B Hel onpenensroTcss OCHOBHBIE LIENW H3Y4YEHUs
(U3HKK Ha YpOBHE CpelHEro o01ero o0pa3oBaHusl, IIIAHUPYEMbIE PE3yIbTaThl
OCBOCHHMSI Kypca (PU3MKH: JMYHOCTHBIE, METalpeIMETHbIE, MPEAMETHBIE (HA
0a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE pE3yJbTaThl OCBOCHUS Kypca (HU3MKM Ha 0a30BOM

YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mno rojaM o0ydeHwusl.

du3nuka Kak Hayka o HauOoyiee OOIIMX 3aKOHaX NPHUPOAbI, BBHICTyHas B
KauecTBe y4deOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHM 00 okpyxawomeMm wmupe. IlkonbHbIA Kypc QUMK —
CUCTEMOOOpA3yIOMi Il  €CTECTBEHHO-HAYyYHbIX Yy4YEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB U SIBJICHUM,
M3y4dyaeMbIX XHUMHEH, Ouosiorued, guznueckod reorpadueit U acTpoHOMHEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (U3MUECKUX 3HAHUM OmpeneisieT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEpPreTUukH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUS] HOBBIX MaTEPUAJIOB C 3aJJaHHBIMU
CBOMCTBAaMU M Jpyrux. W3ydyeHue QPuU3NKM BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHME €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa OOydYarolluxcs, B
(dopMHpOBaHWE YMEHUW MNPUMEHSITh HAyYHBIM METOJ TNO3HAaHUA MpuU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEOBAaHUM.

B ocHoBy kypca ¢usuku s YpOBHSI CpeaHEro oOmiero oOpa3oBaHUs
NOJIOKEH Psii HJIeHd, KOTOpble MOXHO pacCMaTpuBaTh KakK IPUHLHUIBI €ro
OCTPOEHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISIETCS JOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX pa3AesioB (PU3HMKHU, BKIIOYAET
KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW maTepuall Kypca (U3UKU
o0beqUHEH BOKpPYr ¢u3nueckux Teopuil. Beayumm B Kypce sBIsSeTCS
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
oJe.

Hoes eymanumapuzayuu. EE peanuzaivs npearnosiaraeT UCMOJb30BaHUE
I'YMaHUTAPHOTO MOTEeHIMANIa (U3HUYECKON HAyKHU, OCMBICICHUE CBSI3U PA3BUTHUS
¢u3nkM ¢ pa3BUTHEM OOIIEeCTBa, a TaKXe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU MPOOJIeMaMH.



Hoess npuxnaonou Hanpaenennocmu. Kypc Qusuku mnpeanonaraet
3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHHYECKHMX M TEXHOJIOTHUECKHUX
IIPUIIOKEHUM U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs MOCPEACTBOM BBEIEHHUS JIIEMEHTOB
COJIEp’KaHus, TMOCBSIIEHHBIX SKOJOTHYECKUM MpoOjIeMaM COBPEMEHHOCTH,
KOTOPBIE€ CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakkKe 00CyKICHUS
npoOyieM  palMoHaIbHOIO  MPHUPOAOIOJB30BAHUA U DKOJOTHYECKOH
0€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEIHEro OoOIIero
oOpa3oBaHUs SABISIOTCS u3nYecKue Teopuu (PopMUpOBaHUE TIPEICTABICHUIA O
CTPYKTYype MOCTPOCHUS (PUZNYECKON TEOpUH, poiiu (PyHAaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX NPEJACTABICHUAX O MPHUPOJAE, TPaHHUIIAX
MPUMEHUMOCTH TEOpUM, JJIsl OMUCAHHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
MIPOIIECCOB).

CucTeMHO-ESTENBHOCTHBI TOAXO0 B Kypce (U3NKH peann3yercs
MPEXKIE BCETO 3a CUET OPraHu3aluy SKCIECPUMEHTAIBHOW JI€SITEIbHOCTH
oOyuatommxcs. [lns 6a30Boro ypoBHsSI Kypca (PU3HKA — 3TO HMCIOJIb30BAHHE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOTOpble B Mmporpamme Mo (¢usuke oObEIUHEHBI B OOIIUNA CIHCOK
YUCHUYECKUX TMPaKTHYECKHX paboT. BeineneHne B yKa3aHHOM TE€pEYHE
71ab0paTOpHBIX PadOT, MPOBOJAUMBIX JJISi KOHTPOJISL M OIICHKHU, OCYIIECTBIISIETCS
YYaCTHHUKaMU 0Opa30OBaTEbHOTO IMpoLecca HMCXOJsid U3  OCOOEHHOCTEH
IJJAHUPOBAHMSI U OCHAallleHUd KaOuHeta (usuku. IIpu sToM obecneunBaeTcs
OBJIAJICHHE OOYYaIOIUMUCS YMEHHUSIMH MPOBOAWTH KOCBEHHBIE H3MEpPEHUS,
MCCIIETIOBAHMS 3aBUCUMOCTEN (PU3UYECKUX BETUYHUH U MOCTAHOBKY OIBITOB IO
MPOBEPKE MPETIOKEHHBIX TUTIOTE3.

bonbmioe BHUMaHME ynenseTCsl PEHICHHUI0 PacuETHBIX M KaueCTBEHHBIX
3anad. [Ipy 5ToM At pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO
3alaHHOM  (PU3UYECKOW MOJENbIO, TMO3BOJIIONIME TMPUMEHSTh H3yYEHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak U WHTETPUPYS
3HaHWA W3 pa3HbIX paszzaenoB. [l KadyecTBEHHBIX 3aJad MPHOPUTETOM
ABIIIOTCS 3aJaHUs HAa OOBSICHEHHE TMPOTEKaHWS (PUINUYECKUX SIBICHUUA U
MPOIIECCOB B OKPY KAIOIMICH >KU3HU, TpeOyrolue BbIOOpa (U3NYECKOU MOACIH
JUTS CUTYalluy IPAKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OO0eCIleueHHI0 ydeOHOro mpoliecca 0a30BbIii YpOBEHBb Kypca
GbU3UKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs AOJKEH H3y4aThCid B
YCIIOBUSX MPEIMETHOTO KaOuHeTa (PM3UKHU WIIM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOMHeTa NPEeIMETOB €CTECTBEHHO-HAy4YHOro LukKia. B kabuHeTe Qu3MKu
JOJKHO OBITh HEOOXOAMMOE J1adOpaTopHOEe O0OPYIOBAaHUE ISl BBIMOJIHEHUS
yKa3aHHBIX B MpoOrpaMMme Mo (PU3MKE yUYEHHYECKHX MPAKTUYECKUX paboT u
JEMOHCTPAIIMOHHOE 000pyI0BaHNE.

JleMoHcTpaninoHHoe obopynoBaHue ¢GOpMUPYETCS B COOTBETCTBUHM C
NPUHIAIIOM MHHUMAJIBHONH JOCTaTOYHOCTH M 00ECIeYMBAET IOCTAHOBKY
MEPEUYNCIICHHBIX B MporpaMMe MO (HU3UKE KIFOYEBBIX JIEMOHCTPALUNA IS
UCCIICIOBAHMUSI HM3yYaeMBbIX SIBICHHH MW TIPOIECCOB, OMIIUPHUUECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, KX TEXHUYECKUX MPUMECHEHHIA.

JlaGopatopHoe 0OOpyIOBaHHE MJISI YUYCHUUECKUX NPAKTUUYECKUX padoT
dopMupyeTcs B BUJE TEMAaTHIECKUX KOMIUIEKTOB M 00€CIIeYMBACTCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOyYarommxcs. TeMaTH4YecKhe KOMIUICKTHI
71a00paTOpHOTO O0OPYIOBAHMS JOJDKHBI OBITH MOCTPOEHBI Ha KOMILJIEKCHOM



HCIIOJIb30BaHUU aHAJIOTOBBIX M LHU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX JT1a00paTOPUid.
OCHOBHBIMU 1IETIIMU U3Y4YE€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCSI:

dbopMupoBaHrEe WHTEpECa M CTPEMIICHHS OOYYalOIUXCS K HAyYHOMY
W3YUYEHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJ¢ TIO3HAHUSA |
dbopMHpOBaHHE HCCIAEAOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOIUM
SIBJICHUSIM;

dbopMHupoBaHWE HAYYHOTO MHUPOBO33PCHHS KaK pe3ysbTara U3y4dCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;
dbopMmupoBaHre yMEHUN OOBACHATH SBICHUS C HCIOJH30BAHUEM
(bu3rUecKrX 3HAaHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

(bopMHupoBaHUE TIPEACTABICHUN O PO (DU3UKH JIJIST PA3BUTHUS IPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHne STUX 1ejiei oOeceunBaeTcsl peleHueM CIISAYIOMUX 3a1a4 B
npoIecce u3yueHus Kypca (GU3rMKu Ha YpOBHE CPEIHETO 00111eT0 00pa3oBaHuUs:

NpUOOpETEeHUE  CUCTEeMBbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpHUAX, BKJIOYAs  MEXAHHKY,
MOJIEKYJIAPHYIO (DU3HKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTHI aCTPOPU3UKH;

(popMHpOBaHWE YMEHUN MPUMEHATH TEOPETHUYECKUE 3HAHUS s
OOBbsSICHEHUS (PUBMYECKUX SBJICHUNW B MPUPOAEC U ISl TPUHATUA
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU;

OCBOCHHME CIIOCOOOB pEUIEHUS pPa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(¢u3ruecKo MOJENbI0, 3a4ad, MOJPA3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIeKBAaTHOW YCIOBHSIM 3a1a4H;
MOHUMaHuE (PU3NYECKUX OCHOB M MPHUHIIMIOB JAEHCTBUS TEXHUYECKHX
YCTPOMCTB M  TEXHOJOTMYECKHUX TMPOLECCOB, HUX BIMSHUSA Ha
OKpPY>KalOIyIO Cpeny;

OBJIAJICHUE METOJaMU CaMOCTOATENbHOTO IIJIAHUPOBAHMS U IPOBEICHUS
(U3HUECKUX 3KCIEPUMEHTOB, aHAJIW3a U UHTEPHPETALUA HHPOPMALIUH,
onpeaeneHus JOCTOBEPHOCTH MOJTYYEHHOTO pe3yJIbTaTa;

CO3JaHMEe  YyCIOBUA I Pa3BUTHS  yMEHUH MIPOEKTHO-
HCCJIEI0BATENIbCKOM, TBOPUECKOU JIESITETbHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOILEro
obpazoBanus orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEEINIO),
B 11 xnacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipennaraemeiii B mporpamMMe 1o (uU3MKe TepedeHb TabOpaTOpPHBIX H
NPaKTHYECKUX pPabOT SBISETCS PEKOMEHIOBAHHBIM, YUHUTEh JeNIaeT BBIOOP
NPOBEJCHHS JTA0OPATOPHBIX PAbOT M OMBITOB C YUYETOM WHIWBUIYAITBHBIX
ocoOeHHoCTe| oOyyJaroumxcs.



COILEPKXAHUE OBYYEHUSA
10 KITACC

Pa3znen 1. ®u3uKa ¥ MeTOAbI HAYYHOI'O NO3HAHUA

®usuka — HayKa o npupoae. Haydnbsle METOABI MMO3HAHUS OKPYKAOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE NO3HAHMS IIPUPOJIBIL.
DKCTIEpUMEHT B (PU3HUKE.

MopenupoBanue (U3NYECKUX SIBJIEHUH U npoleccoB. HayuHble runoTessl.
duzuyecknue 3aKOHbl M TEOpUU. ['paHHIBI TPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [ [pMHIIMIT COOTBETCTBUSI.

Ponb u MecTo ¢pusuku B OPpMUPOBAHUU COBPEMEHHON HAy4YHON KapTHUHBI
MHPA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOpPEHHE MaTepHalbHOM TOYKH, UX MPOEKIUU HA OCHU CHUCTEMbl KOOPJAUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUMHEWHOE ABMXKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMeIICHUs
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBoOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonmuueitnoe nBuxeHue. JIBr>keHHWEe MaTepuadbHOM TOYKH IO
OKPYXXHOCTH C MOCTOSSHHOM IO MOIYJIO CKOPOCTBHIO. YTJOBas CKOPOCTH,
nuHeWHas ckopocTh. Ilepuon u yactota oOpamieHus. LleHTpocTpemuTenbHOE
YCKOpEHHE.

TexHuyeckre yCTpOHCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBUKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC MTepelayuu.

Jlemoncmpayuu

Monenn CHUCTEMBbI oTCcuéTa, WJUTIOCTpALIUS KMHEMaTUYECKUX
XapaKTePUCTUK JBUKECHUS.

[IpeobpazoBanue ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pPa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBvkeHus Tena, OPOIICHHOrO IOJ[ YIJOM K TOPU30HTY U
TOPU30HTATBHO.

N3MmepeHue yckopeHusi CBOOOTHOTO MaiCHUSI.

Hamnpagpnenue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydeHne HEpaBHOMEPHOTO JABMIXKEHUSI C  IEJBIO  OMNpejecHus
MTHOBEHHOW CKOPOCTH.

UccnenoBanre COOTHOIIECHUS MEXKIY NyTSIMU, MPONACHHBIMU TEJIOM 3a
MOCJIeIOBaTeIbHBIE pPaBHBIE MPOMEXKYTKH BPEMEHHM MPHU PABHOYCKOPEHHOM
JBIKCHUU C HAYaJIbHOM CKOPOCThIO, PABHOM HYJIIO.

N3yyeHne nBMKEHUS IAPUKA B BA3KON KUIKOCTHU.

N3ydenue aBmxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.



Tema 2. lunamuxa

[Ipuanun  otHocutensbHOCTH [amunes. IlepBeii  3akoH  Herotona.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wmarepuanpHOM TOYKHM. Tpetut 3akoH Herootona i
MaTepUalIbHBIX TOYEK.

3akoH BcemupHOro Ttiarorenus. Cuna Tsoxectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenusi (IOKos, CKOJbXEHUs, kKaueHus). Cuiia TpeHwus.
Cyxoe tpenue. Cuia TpeHHs CKOJBXKEHHS U cujia TpeHus nokos. Koadument
TpeHus. Cuia CONnpOTUBIEHUS NIPU IBHKEHUH TEJa B )KUIKOCTH WUJIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [lmedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEIA.

TexHnueckue ycTpOWCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOJAIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPIUN.

CpaBHEeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CiioxkeHune CHil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMALIIH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.

YcaoBus paBHOBeCHS TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenue ABMKEHUSI OpyCcKa MO HAKJIOHHOW MIIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

UccnegoBanne ycnoBuid paBHOBECUSA TBEPAOTO TeEJa, HMEIOUIETO OCh
BpAallICHMUS.

Tema 3. 3akonvl coxpanenus 6 mMmexanuke

NmMnynsc MaTepuanbHOW TOYKH (TeNla), CUCTEMbl MaTEpHUAIbHBIX TOYEK.
Nmnynbc cunbl 1 U3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTuBHOE IBHKCHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckasi sHeprusi mMaTepuajlbHOM TOukd. TeopemMa 00 M3MEHEHHH
KUHETUYECKOW YHEPTUH.

[ToTenmanbHas SHEPTUS. [ToTenmanbHas SHEPTUsl  YNpyro
neopMUpOBaHHOM MpyXuHBL. [loTeHIManbHas dSHeprus Tena BOJMU3U
OBEPXHOCTHU 3E€MIIH.

[loTennmanbHple W HeMOTEHUUANbHble  cuibl. CBs3b  pabOTHI
HEMOTEHIMAIbHBIX CUJI C U3MEHEHUEM MEXaHWYECKON PHEPruu CUCTEMBbI Tel.
3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.



PeaktnBHOE nBUXEHUE.

[lepexo NOTEHIMATILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3yueHue aOCOMIOTHO HEYNPYIroro yjaapa ¢ MOMOUIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MAasITHUKOB.

HccnenoBanne cBs3u pabOThl CHJIBI C HW3MEHEHHEM MEXaHUYEeCKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHNS PE3UHOBOIO KIyTa.

Pasznen 3. MousekyasipHas (pu3uKka 1 TEPMOAUHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETHUYECKOWM TEOpHUH H  UX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysusa. Xapaxrep
JIBWKEHUSI W B3aMMOJECHCTBUSA 4YaCTHI[ BemectBa. MoOAEIM CTPOECHUS Ta3O0B,
KUAKOCTEH M TBEPIBIX TN U OOBSICHEHUE CBOWCTB BELIECTBA Ha OCHOBE 3THUX
Mozener. Macca u pasmepsl Monekyls. KommuectBo BemectBa. [locTosiHHas
ABorazapo.

TermoBoe paBHOBecue. Temnepatypa u €€ wusmepenue. Illkana
temneparyp Llenscus.

Mopens wuaeanbHOoro Tra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUU HIEaNbHOro ra3a. AOCOJIIOTHAS TeMIepaTrypa Kak Mepa
CpEIHEN KMHETUYECKOM HEPTUM TEIUIOBOrO JBWXEHMS 4dacTul rasa. [llkana
temneparyp KenbBuHa. ['a3oBele 3akoHbl. YpaBHeHne MenzaeneeBa—
Knaneiipona. 3akon [anerona. M30mpoieccsl B uA€aIbHOM Ta3e C MTOCTOSHHBIM
KOJMYECTBOM  BellecTBAa. ['paduyeckoe MpeACcTaBICHUE  H30IMPOIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuyeckne yCTpOMCTBA M TNPAKTUYECKOE TNPHUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BemlecTBa, GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OmnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnpITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSI.

Mopenb, WIoCTpUpyrouias Ipupoay JaBiIeHUs ra3a Ha CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOLIME YPABHEHUE COCTOSHMS WACAIBHOIO Trasa,
M30IPOLIECCHI.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

Omnpenenenre Macchl BO3AyXa B KIACCHOW KOMHAaTe Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnepoBanne  3aBUCUMOCTH ~ MEXKAYy  [apaMeTpamMd  COCTOSIHMS
pa3pexEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHaMuuecKas CHUCTEMA. BuyTpenHss DHEpPIUs
TEPMOJIMHAMMYECKOW CUCTEMbl M crmocoObl e€ wu3MeHenus. KomaumuecTBo
TEIJIOTHl U paboTa. BHYTpeHHss1 3HEprus OJHOATOMHOTO HICAIBHOrO Ta3a.
Buabl Tenmonepegaun: TEMIONPOBOJHOCTb, KOHBEKIIMS, U3yUyeHUe. Y aenbHas
TEMI0EMKOCTh BeliecTBa. KoinuecTBo TEmIOThI MpH TeIionepeaaye.



[Tonsitue 06 ammabatHoM mpouecce. llepBbiil 3aKOH TEPMOIMHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOJAMHAMUKH K m3omporeccam. I'padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatmMocCTh IPO1IECCOB B IPUPOJIE.

TerutoBele  mamuHbl.  [IpyHOMOBT  AEHCTBUSA — TEIJIOBBIX — MAIIWH.
[IpeoOpazoBanust >HEpruv B TEIUIOBBIX MaimuHax. KospduuueHT mnoje3Horo
neucTBus TeruioBod MamuHbL. [{ukn KapHo u ero xoaddumueHT mone3Horo
ACUCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETIOIHEPTETUKH.

TexHuueckre yCTpoWcTBA M NPAKTUYECKOE NPHUMEHEHHE: JBUTATElb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH SHEPTUU Tela MPU COBEPUICHUH PaOOThI: BBUIET
npoOKK U3 OYyTBUIKMA TOJ JACUCTBUEM C)KAaTOTO BO3AyXa, HarpeBaHue 3Qupa B
JATYHHOU TPYOKe IMMyTEM TpeHUs (BUACOJAEMOHCTPALIMS).

N3meHeHue  BHYTpeHHEW  SHepruv  (TeMIeparypbl) Tejla  IpHU
TEeIUIonepeaaye.

OnbIT Mo aanabaTHOMY paCHIMPEHUI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOWHBI, JBHUrareisi BHYTPEHHETO CrOpaHHs,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Dazoevie nepexoonl

[TapooOpazoBanue u KoHjaeHcanus. Mcnapenue u kunenue. AOGCOMIOTHAsS
M OTHOCHTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacklllleHHbIN nap. YaenbHas TeroTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT AaBICHUS.

TBépnoe temo. Kpucramimueckue u amopgHble Tena. AHU30TPONHUS
CBOMCTB KpucTawioB. JKuakue kpucramibl. COBpEMEHHBIE MAaTEPHUAIIBL.
[InaBneHue u KpucTaJIM3anus. Y 1ejapHas Teriora rmiasiaeHus. CyonamManus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuyeckre yCTpPOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOJIyYEHHS] COBPEMEHHBIX MaTepUaJIOB,
B TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHust U IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIOB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepeHrie OTHOCUTENIbHOM BIAKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKkTpu3aums Teia. OJEKTpUYeCKui 3apsad. JBa BHAA SJIEKTPUYECKHUX
3apsaoB. [IpOBONHUKH, TUAJIEKTPUKUA U TOJYTPOBOJHUKU. 3AKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TouyeuHbId 3J€KTpUYECKHI
3apsa. Dnekrpudeckoe nose. Hanpspk€HHOCTH anekTpudeckoro nois. [Ipunuun
CyHepIo3uLInu DIIEKTPUUYECKUX TIOJICH. JInHun HANPSKEHHOCTHU
AIEKTPUYECKOTO TOJIS.



Pabora cun osnekrpocratnueckoro mosis. I[lorennman. Pa3HocTh
MMOTEHUHAIOB. [IpOBOAHUMKM M JUANEKTPUKUM B DJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpryeckast MpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOr0 KOHAEHCcaTopa.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIL,
AIIEKTPOMETP, IJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoericTBrE HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TI0JIC 3aPSKEHHBIX TEl.

IIpoBOJHUKH B DIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAIU
IJTACTHH, PACCTOSHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKUM TOK. YCJOBHS CYIIECTBOBAHUA JJIEKTPUUYECKOTO TOKAa.
HcTtounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsoxenune. 3akon OMa 715 y4acTKa L.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. YIEIBHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, TAPAIENBHOE, CMEIIAHHOE COETMHEHNE ITPOBOTHUKOB.

Pabora osnexktpuyeckoro Toka. 3akoH JDxoyns—JleHna. MoIHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH Oma 11 TOJHOM (3aMKHYTOW) 3niekTpuueckoil nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTpOHHAs  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONIPOTHUBJIEHUS METAILIOB OT TEMIIEPATypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku.  CoOcTBeHHass M MOpPUMECHas  MPOBOAUMOCTD
MOJIyIpoBOAHUKOB. CBoiicTBa Pp—N-niepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B pacTBOpax M pacCIUlaBax dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIU3.

DJIEKTPUUECKU TOK B razax. CaMOCTOATENbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEpPMETP,
BOJILTMETP, PEOCTaT, MCTOYHUKH TOKa, BJIEKTPOHArpeBaTeibHbie NPUOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHUS, BAKYYMHbIN
IUOJ, TEPMUCTOPbl U  (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIA MO,
rajbBaHHKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HaIPSKEHUS.

3aBUCHUMOCTh CONPOTHBIICHUS! UUJIMHIPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEYEHHUS M MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.



[Ipsamoe wu3MmepeHue snEKTpoABMKyLIEn cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIICHHS] METAJIOB OT TEMITEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IPOBOAUMOCTb BO3IyXaA.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnsvie padomoi

N3yyeHne cMemaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenne IeKTpOABUKYILEH CHUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nrogenue amektponmsa.

MexnpeaMeTHble CBA3H

Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kiacce OCyIIEeCTBISIETCS €
YYETOM COAEpKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, FreorpadUuu U TEXHOJIOTHUH.

Medswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAYYHOIO
MMO3HAHUS: SIBJICHUE, HAYYHBIH (PaKT, TUIIOTE3a, (PU3MUECKasi BEIMYMHA, 3aKOH,
TEOpHsl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHUE CHCTEMbl YpaBHEHUM, JHMHEWHAs (QyHKUUA,
napabosia, runepoosa, uX TpaduUKd U CBOMCTBA, TPUTOHOMETPUUYECKUE
GyHKUIHHA: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPBI U X MPOEKIIMH HA OCH KOOPAUHAT,
CJIO’KEHUE BEKTOPOB.

buonocua: mexaHumyeckoe IBWKEHUE B JKMBOM mpupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BUABI TEIUIONEpPENAUH, TEIIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SBICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHHWE aTOMOB M MOJEKYJ,
MOJIb BEILIECTBA, MOJSpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX Tell,
KUAKOCTEH U Tra3oB, JIEKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAS
JUCCOLIMAIINS, TaJbBAHUKA.

l'eocpagpus: BnaXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUHN C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOMALIMIIHUKH, HUCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET U ApPYrue), ABUTATEllb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJIWUJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUM  TOJYYEHUS COBPEMEHHBIX MaTepUalioB, B TOM YHCIE
HAaHOMATEpHAJIOB, W  HAHOTEXHOJOTWUH,  BJIEKTPOCTATUYECKAs]  3aIlUTa,
3a3EMJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
AJNIEKTPOHArpeBaTebHble  MPUOOPBI,  DIEKTPOOCBETUTEIbHBIE  TPHUOOPHI,
raJibBaHUKA.

11 KUIIACC

Pa3znen 4. DiaekTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazZHUMHAA UHOYKUUA

ITocrostHHble  MarHuTel. B3aumopencTBME€  IOCTOSHHBIX  MAarHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAyKUMH. [IpuHIUN cynepnosuuuu
MAarHuTHBIX MoJiel. JINHMM MarHuTHOM MHAYKUMA. KapThHa TMHWI MarHUTHOU
WHIYKIHH MOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHOe 10J€ NPOBOJHHMKA C TOKOM. KapTWHa JNWMHHN HMHIYKIUU
MAarHuTHOTO MOJIA JJIMHHOTO MPSMOr0 NMPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO



MIPOBOJIHMKA, KarTymkud ¢ TokoM. OmblT Opcrena. BsaumopeiicTBue
IIPOBOAHUKOB C TOKOM.

Cuna Amrmepa, e€ MOyJIb U HaIlpaBJICHUE.

Cuna JlopeHia, €€ Moayidb W HampaBieHUE. [[BrkeHUE 3apsiKEeHHOU
YaCTULIBI B OJHOPOJHOM MarHUTHOM Tojie. PaGota cuibl JlopeHnna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKOHMH. [IOTOK BEKTOpa MarHUTHOU
MHIYKUUU. OJEKTPOABMKYINAS CUiIa WHAYKUUU. 3aKOH 3JIEKTPOMArHUTHON
nHaykuuu Papanes.

BuxpeBoe anexTpuyeckoe mojie. DNEKTPOABUAKYIIAS CUJIAa WHIYKIIMU B
MIPOBOJIHUKE, IBUKYIIEMCS IOCTYNATEIBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBJIEHWE CAaMOMHAYKLMH. OJEKTPOABMKYILAA CHUiIa
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIJIEKTPOMATHUTHOE TTOJIE.

TexHHuecKkre YCTpOICTBA M MPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSIHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOJBHUIaTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHIL], UHyKIIHOHHAS 1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMyYKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBneHue 3JIEeKTPOMAarHUTHOW UHYKLUH.

IIpaBuino Jlenna.

3aBUCUMOCTh  AJIEKTPOJABWKYIIEH CHJIBI HMHAYKIUU OT CKOPOCTHU
M3MEHEHUS! MArHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

Hccnenoanue AeMCTBUS OCTOSIHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHYKIWU.

Pa3znen 5. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmHble KO1e0AHUA

KonebarensHast cucrema. CBOOOIHBIE MEXAHUYECKHE KOJIEOAHUS.
IMapmonuyeckue konedbanus. [lepuon, yactora, amMruTyaa u ¢gasza KojeOaHui.
[Ipy>xxuHHBII MAasITHUK. Marematnueckui MasiTHUK. YpaBHeHuE
rapMoHUYeCKUX KoJjieOanui. I[lpeBpailieHne HSHEPruu TpPU TAPMOHUUYECKUX
KOJIeOaHUSIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIE SJEKTPOMArHUTHBIC KOJICOAHUS B
UJeaTbHOM KOJie0aTeIbHOM KOHTYpe. AHAJOTUS MEXKAY MEXaHHUYECKUMH MU
ANEKTPOMArHUTHBIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPIrUU B HUJICAJIbLHOM K0JIeOAaTeIbHOM KOHTYPE.

[IpencraBienne o  3aTyxalnmx  KojieOaHWsX.  BBIHYXXIEHHbIC
MexaHuueckue Kojebanus. Pe3oHaHc. BBIHYXAEHHBIE 3JIEKTPOMArHUTHBIC
KOJieOaHus.



[lepemenHblii TOK. CUHYCOMJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
[IEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ MU JEHCTBYIOLIEE 3HAYEHUE CUJIbl TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBonctso, nepenaya U notpedieHue
ANEKTPUYECKOM  SHEPrHMHM. OKOJOTMYECKME PHUCKM TNpPHU  MPOU3BOACTBE
aneKTpo3Heprun. KynbTypa HUCIoNb30BaHUS 3JIEKTPOIHEPIUU B MOBCEIHEBHOM
AKU3HH.

TexHuyeckre yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: IIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KoeOaTeIbHOW CHUCTEMBI (TIPYKUHHBIN WITH
MaTEeMaTUYECKUI MasiTHUK).

Hab6nronenue 3aTyxarommx KojaeOaHmii.

HccnenoBanue CBOMCTB BBIHYXACHHBIX KOJIEOAHMIM.

Habmronenue pezonanca.

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTU CHJIBI TOKA U HANPSDKEHHSI OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mnociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYILIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTpONEpeIayn.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

HccnepoBanue 3aBUCMMOCTH MEPUOJIa MaNbIX KOJ€OaHUIl rpy3a Ha HUTH
OT JIJIMHBI HUTU U MAaccChl rpys3a.

HccnepoBanne TMEepeMEHHOr0 TOKAa B LENM U3  MOCIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannueckrue BOJHBI, yCioBus pacnpoctpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHuss W JjuHa BOJHBL [lomepeuHble W MPOAOJIBHBIE BOJIHBI.
WNurtepdepenus u nuppakuus MEXaHU4ECKUX BOJIH.

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

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHS HM3JIYYEHHS 3JIEKTPOMAarHUTHBIX
BOJIH. B3aumHas opuenTtauusa BektopoB E, B, V B anekTpoMarHuTHO#l BOJHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3aLIKs,
mugpakuus, uareppepeHus. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJIH. [I[puMeHeHre IeKTpOMarHuTHHIX BOJIH
B TEXHUKE U OBITY.

[TpuHUMNIBI paInOCBA3M U TeleBUICHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CPEebI.

TexHuueckne yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBI, YJIbTPAa3BYKOBAasl IMarHOCTUKA B TEXHUKE W MEIAUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue M pacpoOCTPaHEHUE MTONEPEUHBIX U MTPOJIOIbHBIX BOJIH.

Kone6mromieecs Teo kKak UICTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYI0U U
4acTOTOM KOJeOaHUi.



HccnenoBanne  CBOWCTB ~ JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHHE,
MpeioMIIeHUE, TOJSIpU3anus, AUPpakius, UHTepepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsAmoiimHENHOE pPaCHpPOCTPAHEHUE CBETA B
oaHOpoHOM cpeae. JIyd cBera. ToueUHbId HCTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHbI OTpakeHHsI cBeTa. [locTpoeHne n3oOpaxeHui
B IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPENOMJICHUS CBeTa. AOCONIOTHBIN
nokasartesb npeaomieHus. [loHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroa
IIOJIHOT'O BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiaoxHbli coctaB Oenoro cseta. LBer.

ColOuparomiyie ¥ pacceuBaronue JWH3bL. ToHKass auH3a. DOKyCHOE
pacCcTOsITHUE M ONTHYECKas CHJIa TOHKOW JHMH3bL. [locTpoeHne n3zoOpakeHuil B
coOMparolMX MW pacceuBalOmMX JuH3aX. DopMmyja TOHKOM  JIMH3BIL.
VBenuueHue, J1aBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUIECKON ONITUKH.

BonnoBass ontuka. MuTepdepenunss cera. KorepeHTHble HCTOYHHKHU.
VYcaoBus HaOMOJEHUS MAaKCUMYMOB M MHHHMMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakusa ceeta. udpaxuuonHas pemérka. YciioBue HaOMIOACHUS
[JIaBHBIX MAaKCMMyMOB TMpU MaJCHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHHueckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyTa,
(oToamnmapaT, MPOEKIMOHHBIA amnmapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAas
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

[IpsiMonuHeHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPETOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

HccnegoBanue cBOMCTB U300paKEHUI B JIMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habntonenue nntepdepeHunn crera.

Habnronenue nudpakiiuu ceera.

Habnronenue nucnepcuu cBera.

[Tonyyenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyuyenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKH.

HaGnronenue nossipusannm cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokazaTens NpeJoOMIICHHS CTEKIIA.

UccnenoBanue cBONWCTB N300pakeHUM B JIMH3aX.

Habnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeHUAIBHON TEOPHH OTHOCHUTEILHOCTH
['paHnubl TPUMEHUMOCTH  KJIIACCHUYECKOM  MexXaHuku. IlocTynatel
CIICIIMATIBHOW TEOPUM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIBbHOCTA DUHIITEHHA.
OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHUE  BPEMEHU W
COKpAIIICHUE JIJTUHBI.
DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBsi3b Macchl C BSHEPrUE€d W HMITYJIbCOM PEISTUBUCTCKOM YaCTHULBI.
DHeprus NoKosl.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Dnemenmol K6AHMOBOI ONMUKU

@®otonbl. Popmyna Ilmanka cBA3M 3HEpruM (POTOHA C €ro YacTOTOM.
DHeprus U UMIyJIbC POTOHA.

OtkpeiTue u uccinenoanue ¢otodrpdekra. OmnbiTel A. I'. Cronerosa.
3akonbl hoTodddexra. YpaBHenue ODitHmTeriHa 11t poTtorddekra. «KpacHas
rpanuna» porosddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa U MPaKTUUYECKOE MpPUMEHEHHUE: (DOTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®o103((PeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOI.

Uccnenosanue 3akoHOB BHEMIHETO (HoTOddeKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma ToMmcona. OnbiTel Pezepdopaa mo paccesHUiO o -4acTHil.
[Lmanerapuas monens aroma. Iloctymatel bopa. M3myueHune w moriomeHune
(OTOHOB MpU NEPEXOAE aTOMa C OAHOTO YPOBHS SHEPIHM Ha JIpyroil. Bumel
cnekTpoB. CIEKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

BonnoBeie cBoiictBa wactuu. Bonuel ne bpoind. KopmyckymnsipHo-
BOJIHOBOM JAyaJIU3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHuyeckre yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Habnronenue muHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

Habnronenue nuHedyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEepUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTKphITHE
paanoaktuBHOCTH. OmnbiTel  Pe3depdopna mo  ompepesneHur0  cocTaBa
paanoakTUBHOrO wu3nyudeHus. CBoicTBa anbda-, Oera-, ramma-u3IydyeHHUs.
Bnusgnue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHas Mozens sipa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tornsl.

Anba-pacnaa. DIEKTpPOHHBIA M MO3UTPOHHBIN Oera-pacnag. ['amma-
U3TydeHue. 3aKOH paJuoakTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnswiii peaktop. TepmosinepHbiii cunTe3. [IpoGiemMbl U MEPCIEKTHUBBI
AJIEPHOM SHEPTeTUKU. DKOJOTUUECKHUE ACTIEKTHI SJIEPHOU SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertonabl HaOJIIOACHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHLL.



dyHaaMeHTalbHbIE B3aUMOJCHCTBUSA. EnuHCTBO (pu3myueckoit KapTHHBI
MHpa.

TexHuueckue YCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: JO3UMETD,
Kamepa BuiibcoHa, siepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CY€TYMK MOHU3HUPYIOUIUX YACTHULL.

Vuenuueckuii sxcnepumenm, nabopamopusvie padomoi

HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Otanbl pa3BUTUA acTpoHOMHuHU. lIpuknagHOE W MUPOBO33PEHUYECKOE
3Ha4EHUE aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nus, ApKHE 3BE3MbI, IUIAHETHI, UX BUIUMOE
JBUKEHUE.

ConHeuHas cucrema.

Counnne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHia U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. J[MarpamMma «CIIEKTpalbHBIM KIacc —
CBETUMOCTB». 3BE3BI TJIABHOM NOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3]] TJIABHOM IOCJIEN0BATENBLHOCTH. BHYTpEeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEJICTABICHUSA O IPOUCXOXKIAECHNH U 3BoJronmu CoJiHIa
M 3BE31. DTanbl )KU3HU 3BE3I.

Mueunsiii [lyte — Hama I'amaktuka. I[lonoxxenue u nBuxenne ConHIA B
lNanaktrke. Tumnbl ramakTuk. PaguoramakTuku u KBasapbl. YEpHbBIE IBIPHI B
A/ipax rajakTuK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopust bonsioro B3psiBa. PenrkroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM rJ1a3oM C UCII0JIb30BaHUEM
KOMITBIOTEPHBIX ~MPUIIOKEHUM Il ONpENeNeHUs] TOJOKEHHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31s1 CeBepHOro Mmoymapus u
SPKUE 3BE3IBL.

Habnronenus B teneckon JlyHsl, miianet, Miieunoro Ilytu.

O0o0maromiee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKOW cdepax NesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
(U3MKK W acCTPOHOMHM B COBPEMEHHOW HAay4YHOW KapTUHE MHpPA, pOJIb
dbuznyeckoi Teopur B POpMHUPOBAHUU TIPEACTABICHUN O (PU3NUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MuUpa B OOIIEM psLy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIA O IPUPOJE.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBiIsieTcs ¢
y4E€TOM COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMHM MaTE€MaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsamust, CBI3aHHbIE C U3yUYEHUEM METO/I0OB HAYUYHOT'O
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (paKT, rUnoTe3a, puanyeckas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuka: pellleHUe CUCTEMbl YpaBHEHUW, TPUTOHOMETPUUYECKUE
byHKINU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIMU HA OCU KOOPJAMHAT,



CIIOKEHHWE BEKTOPOB, NPOW3BOJHBIC JJIIEMEHTAPHBIX (PYHKIUN, TPU3HAKH
MOI00MST TPEYTONBHUKOB, OIMpEAeNiCeHNe IUIOMAaAd TUIOCKHX (Puryp m oObéma
TeJL.

buonocus: >nekTpudeckue sBJICHUS B KMBOM NPUPOJE, KOJeOATEIbHBIC
JIBIKCHUSI B JKMBOW NPUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOU MPUPOJIE,
NEUCTBUE paialliy HaA KUBbIC OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB UM MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl OOpa3OBaHUsl KPUCTAUIMYECKOMW  PEIIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

l'eoepagusa: wmarHWTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX Py,
dboToCHEMKA 3eMHOM TOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUH.

Texnonocus: NVHUM SIEKTPOIEpEad, TEHEPATOP IEPEMEHHOTO TOKA,
ANEKTPOABUTATEb, UHIYKIIMOHHAS TeYb, pajap, paauonpuéMHUK, TEIEBU30DP,
anTeHHa, TenedoH, CBY-neub, MpOEKIIMOHHBIN amnmnapaT, BOJIOKOHHAs OINTHKA,
COJIHEYHAas Oatapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yueOHorOo mpeameta «Du3mKa» Ha ypOBHE CpPEAHErO OOIIero
oOpazoBaHusi  (0a30BbIH  YpPOBEHb) JOKHO OOECHEUYUTh  JTOCTUIKECHUE
CIIEIYIONMNX JTNYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
PE3yNIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHOTro mpeamera «Duzukay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBAThCSl  CPOPMUPOBAHHOM BHYTPEHHEH TMO3UIMEN JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMii, MO3UTUBHBIX BHYTPEHHHX YOEKICHHU,
COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIECTBa,
pacHIMpEeHUE >KU3HEHHOTO OMbITa W OIbITa JESITEIIbHOCTH B MPOIECcCce
peanu3alid OCHOBHBIX HAIPaBJICHUW BOCHUTATEIILHOW NESITEbHOCTH, B TOM
YHCJIe B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOM  MO3UIMKM  OOydYalomerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIICYETIOBEYECKUX TYMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCThH BECTH COBMECTHYIO JCSTEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0l11ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHN B 00pa30BaTEbHON OpraHu3allny;

yMEHUE  B3aUMOJICMCTBOBaThH C  COIMAIbHBIMA  HMHCTHUTYTaMHU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM IEATEbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UICHTUYHOCTH,
NaTPUOTU3MA,

IIEHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs JCTETHKY HAyYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K Pa3IndHbIM chepaM mpodecCHOHATBbHON eI TEIbHOCTH, B TOM
quCclie CBS3aHHBIM C (PU3MKON M TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyaymield Mpodeccuu W pPean30BBIBATh COOCTBEHHBIC >KU3HEHHBIC
TIJIaHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
obnacTu GU3UKY HA POTSHKEHUN BCEH KU3HH,

6) 3K0JIOrHYecKOro BOCIIMTAHUS



c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYJIBTYphI, OCO3HAHHE TI00aIBHOTO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPY’KAIOWICH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHUSI YEIIOBEUECTBA;

paclIMpeHre OmbITa ACSATEILHOCTH HKOJOTUYECKON HAmpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PHU3NIECKON HAYKHU;

OCO3HAHHME I[EHHOCTH HAyYHOW JMESITEIbHOCTH, TOTOBHOCTH B MIPOIIECCE
M3ydeHuss (PU3UKH  OCYIIECTBIATh TMPOCKTHYID U HCCIEHOBATEIIbCKYIO
NEeATEeIbHOCTh MHANBUIyaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  IpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh SN JCSITEILHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTHKEHHUS,

BBISBJISITh  3aKOHOMEPHOCTH U TPOTHUBOPEYHS B paccMaTPUBACMbIX
(UBUYCCKUX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS POOJIEMBI ¢ YIETOM aHalli3a UMEIOIIUXCS
MaTepHalibHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBbHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3yJIbTAaTOB MENSIM, OIICHUBATH PUCKHU MOCICIACTBUM ICSITEIHHOCTH;

KOOPJAWMHUPOBATh W BBIMOJHATH PpabOTy B  YCIOBUAX PEajJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble ncciaenoBareabCKue J1eCTBHUSA.

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUYEBBIMHA TOHATHUSIMH U METOJIaMHU
(bu3nuecKol HayKu;

BJIAJICTh HaBbIKAMH  y4COHO-HCCIIEIOBATEIHCKON u MIPOEKTHOMN
NEATeIbBHOCTH B 00JacTH  (DU3WKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY  TIOMCKY  METOJIOB  pemieHus 3agad  (U3UISCKOTo
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHbBIX METOJIOB MO3HAHUS,;

BIIAJICTh BUAAMH JIEATCILHOCTH IO TIOJy4YCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINK, MPEeOOpPa30OBaHUI0 W TMPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TIPUUMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJU3MpOBATh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHThI JUIsl TOKa3aTelIbCTBa
CBOUX YTBEPKJICHHI, 3a/1aBaTh MapaMETPhl U KPUTEPUU PEIIICHHUS,

aHAM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHHS 3aJaydl pPe3yJbTaThl,
KPUTHYECKA OIICHMBATh HX JOCTOBEPHOCTH, IIPOTHO3UPOBATH HM3MCHCHHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIC 3a/ladyd B 00pa30oBaTEIHHOU
NESTETLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;



YMETh TMEPEHOCUTh 3HaHHs MO0 (U3UKE B MPAKTUYECKYI0 00IacTh
KU3ZHENIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELICHUS.

Pabora c nuupopmanueii:

BJIa/IETh HaBBIKAaMHU MOJIydyeHUs: WHGOpMaluu (U3MUECKOTO COJIEpKaHus
13 UCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBIIAThH MOUCK, aHAJIH3,
CUCTEeMAaTHU3alMI0 U MUHTEPHPETAUI0 HHPOPMAIMK PA3IUYHBIX BUJOB U (OpM
MPEACTABJICHHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM{ B pEIIEHWH  KOTHUTUBHBIX, = KOMMYHHUKaTHUBHBIX U
OpraHU3allMOHHBIX 337a4 C COONIIOJIeHHEeM TPEeOOBAHUM SPrOHOMUKHU, TEXHUKU
0€30IacCHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUSI, TPABOBBIX U ITHUYECKUX HOPM,
HOPM UH(OPMaLIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThl (PM3MYECKOTO COJAEPKAHMS B PA3NMUYHBIX (opMarax C
y4€TOM Ha3HaueHus UWHGOpMAUMU M ULEJIEBOM  ayAUTOpUH, BbIOMpas
ONTHUMAJIbHYIO OPMY NPEACTABICHUS U BU3YaATU3ALINH.

KoMmyHnKkaTHBHBIE YHMBeEpPCAJbHbIE yueOHbIe NeCTBHS:

OCYLIECTBJISATh OOIIEHHE Ha Ypokax (U3MKA MU BO BHEYPOUYHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(QIUKTHBIX CUTyalud M CMSr4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIB30BAHUEM
A3BIKOBBIX CPEJ/ICTB;

MOHUMATh W HUCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHJUBUTyJIbHON PabOTHI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHMA C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJJIEKTUBA;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICMCTBHM,
pacupenensaTb pojaud ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXJaTh PE3yibTaThl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa M KaXKIOT0 y4YaCTHHKAa KOMAHJIbI B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBATh HAEH C TO3ULIUU HOBU3HBI,
OpUTHHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE IOBEJECHUE B PA3IMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbBHO  OCYILECTBIIATh  IIO3HABATEIBHYIO JEATEIBHOCTh B
obmactu (QU3UKK UM aCTPOHOMHUHU, BBISBISATH MPOOJIEMBbI, CTaBUTh W
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbHO COCTABJIATh IJIAH PEHICHUS] PACUETHBIX U KAaUE€CTBEHHBIX
3a/a4, TUTAH BBITIOJTHEHUS TMPAKTUYECKOW pPaboOThl ¢ YU4ETOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;



pacmidpsaTh paMKu ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

JeNiaTh OCO3HaHHBIA BBIOOP, apryMEHTHPOBAaTh €ro, Oparth Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CIoCOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHHUIO IPYAULMU B 0O0JIACTH
(¢U3MKKH, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTENbHBII W  KYyJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIIQJICTh HAaBBIKAMHM TIO3HABATENIbHOM peQuiekcuu KakK OCO3HaHUs
COBEPILAEMBIX JIEHCTBUII M MBICIUTEIbHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAaHUIA;

UCIIONIb30BaTh MPUEMBI pedieKCHH [Js OLEHKH CUTyaluu, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX
CHUKEHUIO;

MPUHUMATh MOTHBBI U ApPryMEHTBHl JPYTrUX MpPHU aHaJUu3€ pe3yJbTaToOB
NEeSATENbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPryMEHTBHl NPYTrUX MpPHU aHaJU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKHU.

B nponecce 10cTHX)EHUS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS ITPOTrPaAMMBI
no Qusuke s YpPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaroIMXCs

COBEPIIICHCTBYETCS OMOITMOHAIIEHBIN WHTEJUICKT, MIPEAMOIaT AFO T
c(hOpMUPOBAHHOCT:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHJETh HANpaBJICHUS pPa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThC K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMU, BKJIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIEN
U yCIeXy, ONITUMU3M, HHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/s U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKJIOYAIOLIEH CIIOCOOHOCTh TMOHMMATh AMOIMOHAIBHOE
COCTOSIHMUE€ JpPYTMX, YYWUTBIBaTb €ro TMpH OCYUIECTBICHUH  OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUS C APYTUMH JHOJbMU, 3a00TUTHCS, NPOSBIATh HHTEPEC U pa3pellaTh
KOH(DJIUKTBHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3yJsibTaThl Ha 0a30BOM
YPOBHE J0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUaIOIINXCS YMEHUM:



JEMOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTHUHBI MUpPA, B PA3BUTHUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTHUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBATh TPAHULBI MPUMEHEHUS H3YyUYEHHBIX (PU3NYECKUX MOJICICH:
MarepuaibHas TOYKA, WHEpUUAIbHAs CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UACATbHBIM ra3, MOJEIA CTPOCHHS Ta30B, KUJIKOCTEM U TBEPABIX TEII,
TOYCYHBIN AIIEKTPUUECCKHUM 3aps/l IPU PEelICHUN PU3NIECKUX 3a/1aY;

pacrio3HaBath (U3MUYECKue SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETHUYECKOW TEOPHH CTPOECHHS
BEIIECTBA W  DJEKTPOJMHAMHKH: PABHOMEPHOE H  PaBHOYCKOPEHHOE
NPSAMOJIMHEMHOE JIBUJKEHHE, CBOOOJHOE TMaJE€HUE TeJ, JABWKEHUE II0
OKPY)KHOCTH, HWHEpIMsA, B3aumMmojencTBue Tel, auddys3us, OpoyHOBCKOE
JBIYKEHUE, CTPOCHUE KUJKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl MPHU
HarpeBaHuM (OXJIAXKIEHUH), TEIJIOBOE PaBHOBECHE, HCIapEeHHUE, KOHIEHCAus,
IJIaBJICHUE, KPUCTAJUIM3alMsl, KHUIIEHUE, BIJIAXKHOCTh BO3JyXa, IOBBILIECHUE
JABJIEHUS Ta3a NIpPH €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMl COCTOSIHMS Tra3a B  H30MpOLEccax, JJIEKTpU3alMs Tell,
B3aMMO/JICHCTBUE 3aPAIOB;

ONKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3Ysl (PU3HMUECKUE BETNYUHBI:
KOOpJIMHATA, MyTh, MEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITyJIbC ~ T€Jla, KUHETHUYECKass  DJHEprusi, IOTEHUHUaJIbHasi  SHEprus,
MexXaHuveckas padoTa, MEXaHWYEeCKash MOIIHOCTB; MPU ONUCAHWUU IMPABUIBHO
TPaKTOBaTh (PU3NYECKUU CMBICI HMCMOJIb3YEMBIX BEJIMYMH, UX O0O3HAYEHUS U
€AVMHUIIbI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIIMUYUHY
C IPYTHMMH BEIMYHMHAMH;

OMKCHIBATh M3YyYECHHbIE TEIJIOBbIE CBOWCTBA TEJ W TEIUJIOBBIC SIBIICHHUS,
UCTIONB3ysl (PU3MYECKUE BEIWYMHBL: JIaBJIEHHWE Tra3a, TeMIlepaTypa, CpeaHss
KHUHETHYEeCKas SHEPTHUsl Xa0THUYECKOTO JBUKEHUS MOJIEKYI,
CpEeIHEeKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOThl, BHYTPEHHSS
sHeprusi, pabora raza, KOI(UIMEHT TMOJE3HOr0 JEUCTBUS TEIJIOBOTO
JBUTATENs; TPU ONUCAHUU MPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIIMYMH, UX O0OO3HAUYECHMS] WM €IMHHULBI, HAXOIUTh (OpPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIMYMHAM;

ONKCHIBATH  M3YYECHHbIE  JJIEKTPUYECKHME CBOMCTBAa  BEIIECTBA H
AJIEKTPUUYECKUE SBJICHUS (TIPOLIECChI), HCMOB3Ysl (U3UYECKUE BETUYUHBI:
ANEKTPUYECKUH 3aps, SIEKTPUUYECKOE T0JIe, HAPSKEHHOCTD TMOJIs1, NOTEHLIUAT,
Pa3HOCTh MOTEHLMAJIOB; MPHU OMUCAHWU MPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII HCIOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W E€IUHULBI; YKa3bIBATh
(GopMyJbl, CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIUYUMHY C JAPYTHUMHU
BEJMYMHAMU;

aHaNM3upoBaTh  (U3MYECKHME TMPOIECChl M  SBJICHUSA, HCHOJB3YS
¢u3nuecKkre 3aKOHbl W MPUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u Il
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MEXaHUYECKOW DSHEpPruM, 3aKOH
COXpaHEHUsl UMITYJIbCA, TPUHIUI CYNEPHO3ULMN CUJ, IPUHIUI PaBHONPABUS
UHEPLHUAIBbHBIX CHCTEM OTCYETA, MOJICKYJISIPHO-KUHETHUYECKYIO TEOPHIO
CTpPOEHHUS BEUIECTBA, ra30BbI€ 3aKOHbBI, CBSI3b CPEIHEN KUHETUYECKOW SHEPIUU
TEIJIOBOTO JIBU)KEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIEepaTypoid, MEepBbI 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHHMs DJIEKTPUUYECKOTo 3apsijaa, 3akoH KyroHna,
IPU 3TOM PA3IMYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIPAKEHUE U yCIIOBUA (TpaHULIbI, 001aCTH) IPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE MPUHUUIIBI JIEHCTBHUS MAIIMH, HOpHOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS UX 0€30MacHOTO HMCIOIb30BAHUS
B IIOBCEIHEBHOM JKU3HU;

BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIEIOBAHHUIO (U3MYECKUX SIBICHUNA U
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHUM, MPU 3TOM
dbopmympoBath TpoOieMy/3aady W THUIIOTE3y YYEOHOTO HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEII0KEHHOTO OOOPYIOBaHUS, MPOBOIUTEH OMBIT U
(GbopMyIMpPOBATH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHS] (PU3NYECKUX BEITUYMH,
Opy 3TOM BBIOMPATh ONTHUMAIBHBIM CHOCOO HM3MEpPEeHHs M HUCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMU BEIUYMHAMU C
HCIIOJIb30BAaHUEM MPAMBIX U3MEPEHHI, IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCHpOBaTh PE3yJIbTATH MOJYYEHHON 3aBHCHUMOCTH (DU3UYECKUX BEJIMYMH B
BHJI€ TaOJINIL U TPA(UKOB, A€NIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

co0JiroaTh mpaBuiia 0€30MacHOTO TPY/Ia MPU MPOBEICHUH HCCIEA0BaHUN
B paMKaxX y4eOHOIro HKCHEPUMEHTA, YU4eOHO-UCCIEA0BATEILCKON U MPOEKTHOMN
NEATEIBHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENBHBIX  YCTPOHMCTB U
71a00paTOPHOTO 000PYIOBAHUS;

pemiaTh pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3NYECKOH MOJEINbIO,
UCIIONB3Ysl (PM3MYECKUE 3aKOHbI M NPHUHIMIBI, HA OCHOBE aHAM3a YCJIOBUS
3a/1la4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
(dopMyIbl, HEOOXOAUMBIE ISl €€ pEelICHUs, TPOBOAUTh PACUEThl U OILICHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITHMYHHBI;

pemarb KaueCTBEHHbIE 3a]1a4M: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUYUBYIO LIETIOUYKY PACCYKIECHUM C OMOPOM HAa M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

UCIIONIb30BaTh  MpPU  PEIIEHMHM  y4YeOHbIX  3a7a4  COBPEMEHHBIE
MH(DOpPMAIIMOHHBIE  TEXHOJIOTMM  JJIs  [IOMCKA, CTPYKTYPUPOBAHHS,
UHTEpOpEeTallud W  NOPEACTaBICHUS Yy4eOHOH M Hay4YHO-TIOMYJISIPHOH
uH(poOpManuMK, TMONYYEHHOM U3 Ppa3NUYHbIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMy0 HHPOpPMaLIUIO;

NPUBOANTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO MHpPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHus 0e30macHOCTH  TIpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAaHEHUS 30POBbSl U COOIIOEHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPY KaIOILIEH CpeJie;

paboTaTth B TpyMNIE C BHIIOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensitb OOS3aHHOCTH U
IUIAHUPOBATh  JIESITEIbBHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBATh  BKJIaJ  KaXJOr0 M3 YYaCTHUKOB TPyl B  pelIeHUE
paccMaTpuBaeMon MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NIEATEIBHOCTH JIFOJEH, LEIOCTHOCTh U €AUHCTBO
(du3HUecKoil KapTUHBI MUPA;



YUUTHIBATh TPAHULBI MPUMEHEHUS H3YyUYEHHBIX (PU3NYECKUX MOJICICH:
TOYEYHBIM DJJIEKTPUYECKUU 3aps], Jyd CBETA, TOYEYHBIM HCTOYHUK CBETA,
A/lepHasl MOJENb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO SiApa MNpPU pPELICHUU
duznyeckux 3anad;

pacrio3HaBath (uU3nyYecKue SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH W KBAaHTOBOW (U3UKH: DIIEKTpUYECKas
MIPOBOJIMMOCTB, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JIEWCTBHS TOKA,
B3aUMOJICHICTBME  MAarHUTOB, JJEKTPOMArHUTHAas  UHAYKIUS, JACHCTBUE
MarHuTHOIrO IOJS HAa MPOBOJHUK C TOKOM W JABWXKYIIMKCA 3apsf,
ANIEKTPOMATHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJMHENHOE PACHpOCTPaHEHHUE
CBETa, OTPAKEHHE, MpeToMIICHHEe, HHTepdepeHIIns, TU(PPaKIUI U TOIIPU3AIIHS
CBeTa, Aucnepcus cBeta, hoTodnekrpudeckuii 3pdext (hotodrddekr), cBeToBOE
NABJICHUE, BO3HUKHOBEHHE JIMHEMYaTOro CIEKTpa aroma BOJOpPOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs paluOaKTUBHOCTb;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE, DJIEKTPUYECKYI0  MPOBOJAMMOCTb  PA3JMYHBIX  Cpel) H
ANIEKTPOMATHUTHBIE SIBIEHUS (IMPOLECCHI), UCHOJB3YsI (PU3NYECKUE BEINYUHBI:
ANEKTPUYECKUH 3aps]l, CUJIa TOKA, FIEKTPUUECKOE HANPSHKEHHE, SJIEKTPUUECKOE
CONPOTHUBJIEHUE, PAa3HOCTh MOTEHUHMAJIOB, 3JIEKTPOABWXKYILIAsA Ccuja, padoTa
TOKa, WHAYKIWS MAarHuTHOTO Tojis, cuina Awmmnepa, cuna Jlopenua,
MHJIYKTUBHOCTh KaTYLIKH, SHEPIHsl 3JIEKTPUYECKOTO M MArHUTHOTO MOJEH,
MEPUOJI U YacToTa KoJjeOaHuil B KoueOaTeIbHOM KOHTYPE, 3apsl U cujla TOKa B
Ipolecce TapMOHMYECKUX  OBJEKTPOMArHUTHBIX  KoJjieOaHuil, (oKycHoe
pPAcCCTOSIHUE M ONTUYECKas Cuja JIMH3bI, IPU ONUCAHUU MPABUIBHO TPAKTOBATH
(pU3HYECKUIl CMBIC UCHOJIb3YEMbIX BEJIMYHMH, UX OOO3HAYEHUS U EAUHUIBI,
yKa3bpIBaTh (OPMYJIbI, CBS3BIBAIOUIME JaHHYIO (DU3UYECKYI0 BEIUYMHY C
APYTUMHU BETTMUYNHAMU;

ONMKCHIBATh HM3YUYEHHBbIE KBAHTOBBIC SIBJIEHUS M MPOLIECCHl, HCMOIb3Ys
(u3MUecKre BEIMYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W
4acToTa CBETa, SHEPIUs U UMMYJbC (POTOHA, MEPUOJ TOJypachana, dHEPrus
CBA3M ATOMHBIX Siep, NPHU OINUCAHUU MPaBUIBHO TPAKTOBATH (PUIUYECKHI
CMBICII HCIIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUs] WU E€JIMHHULBI, YKa3bIBaTh
(GopMyibl, CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO0 BEIMYUMHY C JAPYTHUMH
BEJIMYMHAMM, BBIYUCIIATH 3HaYeHUE (PU3MUECKON BEIIMUMHBI;

aHaNU3upoBaTh  (U3UYECKHME TPOLECChl M  SBJICHUSA, HCHOJB3YS
(u3nuecKre 3aKOHbl U MPUHUUIBL 3aK0OH OMa, 3aKOHBI MOCJIEI0BATENBLHOTO U
MapajyieIbHOrO COEAUHEHUsT NPOBOAHUKOB, 3akoH Jlxoyns—JleHua, 3akoH
ANIEKTPOMATHUTHOM WHAYKIUHU, 3aKOH MNPSAMOJUHEHHOTO pPacHpOCTpaHEHUs
CBETa, 3aKOHbl OTPAKEHHUS CBETAa, 3aKOHbI MPEJIOMIICHUS CBETa, ypaBHEHHE
OiinmrenHa s poTosddexTa, 3aKOH COXPAHEHHS IHEPTUH, 3aKOH COXPaHECHUS
UMITYJIbCA, 3aKOH COXPAHEHHUs JJIEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHHS
MacCOBOTO YMCIIA, MOCTYJIaThl bopa, 3aKOH pajiMoaKTUBHOTO pacnajaa, Mpu 3TOM
paznuyaTh  CJIOBECHYIO (OPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTUYECKOoe
BBIPAKEHUE U yCIIOBUA (TpaHULIbI, 001aCTH) IPUMEHUMOCTH;

OMpeNeNsaTh HalpaBl€HWE BEKTOpa HWHIAYKUMA MArHUTHOTO  MOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHia;

CTPOUTh M OMHUCHIBATh M300pa)K€HUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKajoM,
TOHKOM JINH301;

BBINIOJIHATDh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUN U
IPOLIECCOB C MCHOJB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUMN: MPU 3TOM
dbopmynupoBath MpodsieMy/3amadyy W TUIOTE3y Y4YEOHOTO SKCIIEPUMEHTA,



coOupaTh YCTAaHOBKY M3 MPEIJIONKEHHOTO 0OOpYIOBaHMs, MPOBOJIUTH OMBIT U
(bopMyIHpPOBATH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHsI (PU3NYECKUX BEITUYMH,
IpU 3TOM BBIOMpPATh ONTHUMAJIBHBIN CHOCOO HW3MEPEHHs U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIOJIb30BaHUEM
OpSIMBIX HM3MEPEHUI: MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH
pe3yNIbTaThl MOJYYEHHONW 3aBUCUMOCTH (PM3MUYECKUX BETUYUH B BUC TAOIHUI[ U
rpaduKoB, JenaTh BBIBOJBI IO PE3yIbTaTaM UCCIIECOBAHMUS,

co0MroAaTh MpaBmiia OE30MacHOTO TPyAa MPU MPOBEICHUHN HCCIEI0BaHUN
B paMKax y4eOHOTO SKCIEPUMEHTA, YU4eOHO-HCCIICOBATEIHCKON U MPOEKTHOMN
NEATEIbHOCTH  C  HCHOJB30BAHMEM  W3MEPHUTENIBHBIX  YCTPOMCTB U
71ab60paToOpHOTO 000PYIOBAHUS;

pemaTh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3NYECKONW MOJEINbIO,
UCIIONb3Ysl (PM3MYECKUE 3aKOHbl M NPHUHIIMIBI, HA OCHOBE aHAM3a YCJIOBUS
3a/1a4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U
(dopMybl, HEOOXOAUMBIE ISl €€ PEIICHHs], TPOBOJUTh PAaCUEThl U OLIEHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITHMYHHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIECHUM C OMOPOM HAa U3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh  MPU  pEIIEHWH  y4eOHBIX  337Ja4  COBPEMEHHBIE
MH)OpPMAMOHHBIE  TEXHOJIOTMM  JJIi  [OMCKa,  CTPYKTYpUPOBaHUS,
MHTEpPOpETallMd W  TOPEACTaBICHHd y4eOHOM M HAay4YHO-TIOMYJISIPHOH
uH(pOpManuy, TMOJNYYEHHOM U3 PpAa3NUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMy0 HHPOpPMaLIUIO;

OOBACHATh MNPUHIUIBI JCUCTBUS MAIlUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3idyaTh YCIOBHS HX 0€30MaCHOTO  HCIOIb30BAaHUA B
MOBCEHEBHOM JKH3HM;

NPUBOANTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MUPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHus 0e30macHOCTH TIpu  oOpamieHMd ¢ npubopamMu U
TEXHUYECKUMU YCTPOUCTBAMHU, JJIsl COXPAaHEHUS 30POBbsS U COOIMIOEHUS HOPM
AKOJIOTUYECKOTO OBEACHUS B OKPYKAIOIIEH CPEAE;

paboTaTth B TpYMNIE C BBITOJHEHHUEM PA3JIMYHBIX COLHMAIBHBIX POJIEH,
IJIAaHUPOBATh PadOTy TPYyMIbl, PALMOHAIBHO PACHIPEAeNATh OO0S3aHHOCTU U
IUIAHUPOBATh  JIESITEIbBHOCTh B  HECTAHAAPTHBIX CHUTYalMsIX, aJIeKBATHO
OLICHMBATh  BKJIaJ  KaXJOr0 U3 YYaCTHUKOB TpPYyINIbl B  peUIeHUE
paccMaTpuBaeMoun poOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HanmenoBanue KoumnuectBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1. DUBUKA U METOAbI HAYYHOI'O IIO3HAHUA
®usznKa 1 METOJIbI bu6mmoreka [IOK
1.1 2
Hay4HOI'O ITIO3HAHUSA https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
2.2
Hlunamika ! https://m.edso0o.ru/7f41bf72
3aKOHBI Eub 1OK
nonMoTexa
2
3 COXPAHCHIA B 6 . . https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI
31 MOJIEKYJIAPHO- 9 1 bubnuoreka [JOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopun



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 bubnmoreka [JOK
' TEPMOIMHAMHUKH https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BemiecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
Mepexo/ibl
Wroro no pazneny 24

Pasnea 4. JIEKTPOJJUHAMUKA

bubmuoreka [JOK
4.1
MICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN
49 AJICKTPUIYCCKUN TOK. 19 bubnnoreka [JOK
' TokH B pasIuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE BpeMms 2
OBILEE KOJIMYECTBO
YACOB I10 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

HauMeHOBaHHE KoJaunyecTBO 4acos
Ne DJIeKTPOHHbIe (LM (pPOBbIE)
pa3iejioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
nporpamMmbl padoThI padoThI
Paznen 1. JIEKTPOJIUHAMUKA
MarnutHoe mone. Bu6 110K
NOJIMOTEKA
11
IIEKTPOMATHHTHA 11 1 3 https://m.edsoo.ru/7f41c97¢c
WHIYKIUS
Wroro no pazneny 11
Pa3pen 2. KOJIEBAHUS U1 BOJIHBI
MexaHnyeckue 1
2.1 3JIEKTPOMArHUTHEIE 9 1 bubmorexa LOK
' p https://m.edsoo.ru/7f41c97c
KoaeOaHus
Mexannueckue u
2.2 SJIEKTPOMATHUTHEIE 5 1 bubmorexa LOK
' p https://m.edsoo.ru/7f41c97c
BOJIHEI
bu6mmoteka [IOK
2.3
Onruka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH
OTHOCHUTEJIFHOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c



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

Hroro no pazaeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
41 DJeMEeHThI KBAHTOBOU 6 bubmuorexa [JOK
' OITHKHU https://m.edso00.ru/7f41c97¢c
bu6nmoreka [IOK
4.2 Crpoctne atoMa 4 https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4. A
3 TOMHOS SPO S https://m.edso0.ru/7f41c97c
Wroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DJIEMEHTHI aCTPOHOMUU bubnuorexa [HOK
5.1 7 1
1 acTpoHU3UKH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE
6.1 O6o06maromee 4 bu6nuoreka [IOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no paszueny 4
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4

YACOB I10 [TIPOI'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

ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne Tema ypoka JdomamHee 3a1anue
wn KoanuectBo yacos

IIpakTH4eckue

Bcero KonTpoJsbHbie padoThl
padoThI

®u3nka — HayKa 0 IPUPOJIE.
1 Hayunsie MeTop1 MO3HAHMS 1
OKpYXaroIlero Mupa

Ponb u mecTo puzuku B
($hOopMHPOBaHUH COBPEMEHHOMN
2 Hay4HOU KapTHUHBI MUDPA, B 1
HpaKTI/IHCCKOf/'I JCSATCIIBHOCTHU
TroIei

MexaHHYeCKOE JBHKCHUE.
OTHOCHUTEILHOCTh

3 MEXAHUYECKOTO JBIKEHHUSL. 1
ITepemenienue, CKOpoOCTh,
YCKOpEHHUe

PaBHOMEpHOE ITPSAMONIMHETHOE
JBUKEHHE

PaBHOyCKOpEeHHOE
IIPSAMOJIMHEMHOE IBUKECHUE

CBo0OoIHOE MajieHue. Y CKOpEHHE
CcBOOOJHOTO MMaIECHUS

7 KpuBonunelHoe 1BUXEHUE. 1




JIBr>KeHHE MaTepuanbHOU TOYKH
10 OKPYKHOCTH

[TpyHIMII OTHOCUTENBHOCTH
lNanuiesa. MaepuuanbHble
cucreMsl orcyera. [lepBelii 3aKk0H
Herorona

Macca Tena. Cuina. [Ipuniun
cynepnosuiuu cuil. Bropoi
3aKkoH HproToHa 11s
MaTepUaIbHOU TOUKU

10

Tpetuii 3akoH HeroToHa 11
MAaTEepUAIbHBIX TOYEK

11

3aKOH BCEMUPHOIO TATOTEHUSI.
Cuna tsxectu. [lepBas
KOCMHYECKasi CKOPOCTh

12

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena

13

Cuna tpenus. Koapdunuent
Tpenust. Cuiia COpoOTUBICHUS
IpY ABWKEHUU Tella B )KUAKOCTH
WIN Taze

14

[TocTymarenbHOE U BpaliaTeabHOE
JIBIDKEHHUE a0COJIFOTHO TBEPIOTO
tena. Moment cuibl. [1nedo
CUJIBL. Y CJIOBUSI PaBHOBECHUS
TBEPIOTO TeJIa




15

HNMnynsc MaTepuanbHOU TOYKH,
CUCTEMbI MaTEpUAJIbHBIX TOUEK.
Nmnynbe cunbl. 3akoH
COXPAaHEHHUs UMITYJIbCA.
PeaktuBHOE 1BMKEHNE

16

Pabota n MoOLIHOCTD CHIIBI.
Kunernueckas sneprus
MaTepuaibHOW Touku. Teopema
00 U3MEHEHUU KUHETUYECKOIT
SHEPruu

17

ITorennmansHas 3HEPrHUsl.
[loTeHumanbHas HEPrus ynpyro
nehOpMUPOBAHHON MPYKUHBI.
[loTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3EMITU

18

[ToreHunanbHbIE U
HEeNoTeHUMaNbHbIE CUIIbL. CBs3b
pabOoThI HEMOTEHIMATIBLHBIX CHJI C
WU3MEHEHNEM MEXaHNYECKOU
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPrUu

19

JlaGoparopHas paboTa
«HMccnenoBanue cBsi3u paboThHI
CHITBI C I3MEHEHUEM
MeXaHMYECKOW YHEPTUH TeJa Ha
pUMepe PacTsHKEHUS] pE3UHOBOTO




KTyTay

20

KoHnTponbHas pabota 1o teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXPAHEHHS B MEXaAHUKE»

21

OCHOBHBIE ITOJIOKCHUS
MOHGKyanHO'KI/IHCTI/I‘ICCKOﬁ
TCOPHUHU. BpOYHOBCKOG JBHXXCHUC.

Auddysus

22

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTa. Mojenu cTpoeHust
ra3oB, KUIKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonnuectBo
BemecTBa. [locTostHHAs ABoraapo

24

TermoBoe paBHOBECHE.
Temneparypa u €€ usMepeHue.
IIxana remneparyp Llenbcus

25

Nneanpuniii ra3s B MKT.
OcnoBHoe ypaBHeHue MKT

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
OHCPIrur ABMIKCHUA MOJICKY L.
YpaBHenue Menpeneena-
Knaneitpona

27

3akon JlanbpToHa. 'a3oBbIe
3aKOHBI




28

JlaGopaTtopHnast pabota
«HccnenoBannue 3aBUCUMOCTHU
MEXy [apameTpaMu COCTOSTHUSA
pa3peKEHHOTO Ta3a

29

W3omnporneccsl B uaeaIbHOM rase
U uX rpaduueckoe
Ipe/ICTaBICHNE

30

BnyTtpeHnHss sHEeprus
TEPMOJMHAMHYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHHUS.
KonuuecTBo TemioTs! u padora.
BHyTpeHHss sHeprus
OJIHOATOMHOTO HJIeaIbHOIO Ta3a

31

Buas Tennonepenaun

32

Y aenbHas TEIIOEMKOCTD
BemrecTBa. Koam4yecTBo TEIIIOTHI
MpH Teruionepeaayue. AauadaTHbIi
npouecc

33

IlepBblii 3aKOH TEPMOJIMHAMUKY U
€ro NPUMEHEHHUE K U30IpoIIeccCaM

34

Heob6paTumocThb mporeccoB B
npupoze. Bropoii 3akoH
TEPMOJUHAMUKU

35

[Tpunmun nevicreust u KII1/]
TEIIOBOM MaITUHBI

36

uxkn Kapuo u ero KITJI




37

DKOJIOrU4YecKre mpooIeMbl
TETUIOIHEPTETHKH

38

O06o0maromuii ypok
«Monexynsipaas ¢puznka. OCHOBBI
TEPMOIUHAMHKI

39

KonTponbhas pabota no teme
«Monexynsipaas pusuka. OCHOBBI
TEPMOJIUHAMUKI

40

[TapooOpa3zoBanue u
KoHAeHcanus. Mcnapenue u
KHUIICHUE

41

AOcoIroTHas 1 OTHOCHTEIbHAS
BJIQXKHOCTH BO3/yXa.
HacepiieHnslii map

42

TBépnoe Teno. Kpucrammueckue
U amop(dHbIe Tena. AHU30TPOIHUS
CBOMCTB KpHUcCTalIoB. JKuakue
Kkpuctayisl. COBpeMEHHBIE
MaTepHabl

43

[TnaBneHre ¥ KpUCTAIUTH3AIINS.
VY aenbHas TEIIIOTA TUIABJICHUSI.
Cyb6numarus

44

YpaBHEHHE TEIUTOBOTO OallaHca

45

DneKkTpuszanus Ted.
DNeKTpuyecKui 3apsia. /IBa Buaa
AJIEKTPUIECKUX 3aPSI0B




46

[IpoBOHMKH, AUDIIEKTPUKU U
MOJIYTIPOBOJIHUKH. 3aKOH
COXpaHEHUs JIEKTPUYECKOTO

3apsaa Vcnons3yercs 000pynoBaHIe
«Touxu poctay (IeIeMEHTHI
INEKTPUYECKOH LIeTH, U0 U T.JI.)

47

B3aumoneiicTBue 3aps10B. 3aKOH
Kynona. Touyeunslit
JJIEKTPUUECKUH 3apsia

48

Hanpssk€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHIMn cynepnosunuu
3JIEKTPUYECKUX NoJieh. JInHumn
HANPSKEHHOCTH

49

Pabota cuit aneKTpoCcTaTH4ecKoro
nois. Ilorennuan. PasHocTh
MMOTEHIINAIOB

50

[IpoBOIHUKY U TUANEKTPUKH B
IIEKTPOCTATUYECKOM I10JIE.
Jwusnexrpudeckas
MPOHUIIAEMOCTh

51

OnekrpoéMkocTs. Konnencatop
Hcnonp3yercs obopynoBanne « Touku
pocTta» (BGHGMGHTH BHCKT‘pH‘{CCKOﬁ
aenu, 1104, KOHACHCATOP U T.H.)

52

DJEKTPOEMKOCTH MIIIOCKOTO
KOHJIEHCAaToOpa. DHEeprus
3apsKEHHOT0 KOH/IeHcaTopa




53

JlaGopaTtopHnast pabota
"N3mepeHue 31eKTPOEMKOCTH
KOH/JIeHCaTopa " Ucnons3yercs
obopynoBanue «Touku pocTa»
(peneMeHTBI NIEKTPUIECKON LEMH, TUO/,
KOHJICHCATOp U T.1.)

54

[Ipunuun nercTBus u
MIPUMEHEHNE KOHJIEHCATOPOB,
KOIUPOBAJILHOTO amrmapara,
CTpYHHOTO MPUHTEPA.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3azeMyIeHHE HIIEKTPOIPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymectBoBanusl. [locTosHHBIHI
tok. Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma J1st

ydJacTKa 1enu Mcnonesyercs
obopynoBanue «Touku poctay
(2e7eMeHTBI STEKTPUICCKOM IISTIH)

56

[TocnenoBarenbHOE,
napajielbHOe, CMEIIaHHOE
COCTMHEHUE IMPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COCIMHCHHS
PE3UCTOPOBY

0.5

57

PabGora 1 momiHOCTE
AJIEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna




58

3akoH OMa 7151 IOJTHOM
(3aMKHYTOI) 3JIEKTPUUECKON
uenu. Koporkoe 3ambIKaHue.
JlaGopaTtopHnas pabota
«3mepenue DJ1C nuctounnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

0.5

59

DNeKTpOHHAs TPOBOJAUMOCTD
TBEPABIX METAIIOB. 3aBUCUMOCTD
COIIPOTHBJICHUS] METAJJIOB OT
TEMIIepaTyphI.
CBepXIpoBOIUMOCTh

60

DNEKTPUYECKUN TOK B BAKyyMe.
CBoiiCcTBa 3JIEKTPOHHBIX ITYYKOB

61

[TonynpoBoaHuKH, NX
COOCTBEHHAs M IPUMECHast
npoBoguMocTh. CBoiicTBa p—N-
nepexoza. [lomynpoBogHUKOBBIE
npudopbI

62

DNEKTPUYECKUH TOK B pacTBOPax
Y pacluiaBax JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOLMaIs. DIEKTPOIIN3

63

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECAMOCTOSITENBHBIN pa3psil.
Monnus. I1mazma




64

DJeKTpudecKre mpudopsl U
YCTPOMCTBA U UX MPAKTUIECKOE
npuMmeHnenue. [IpaBuia TeXHUKH
0€e301acHOCTH

65

O6o06maromuii ypok
«DNEKTPOAUHAMUKA»

66

KonTponbhas pabota no Teme
«Inektpocraruka. [locTosHHBIN
ANEKTpUYECKUil TOK. TOkHU B
Pa3JIMYHBIX Cpeaax»

67

PesepBHblii ypok. KonTposiabHas
pabora 1o Teme
"JnexTpoauHaMuka"

68

PesepBHbIii ypok. O600maromui
ypok no teMam 10 kmacca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68




11 KJIACC

KoaudecTBO 4acoB

Ne
n/n

Tema ypoka

Bcero

KonTposabHubie
padoThI

[MpakTnyeckn
e padoThI

I[OMaIIIHee 3aJaHue

ITocTosIHHBIE MAarHUTHI U UX
B3aHMOJICHCTBHE.
MarnautHoe nosie. Bektop
MarHUTHON MHIYKIUH.
JIMHMY MarHUTHOM

MHIAYKIWHU Mcnone3yercs
obopynoBanue «Touxu pocta»
(JlaT4uk MarHUTHOTO TOJIA)

MarauTHoe monie
MPOBOJIHUKA C TOKOM. OTBIT
Opcrena. Bzaumonericteue
MPOBOJIHUKOB C TOKOM

JlaGoparopHas paboTa
«M3y4eHne MarHuTHOro
HOJIST KAaTYIIKHU C TOKOM»

JleficTBE MarHUTHOTO TOJIS
Ha MIPOBOJIHUK C TOKOM.
Cuna Amnepa.
JlaGopartopHas paboTa
«Hccnenosanne necTBUA
IMOCTOSHHOT'O MarHuTa Ha




paMKy C TOKOM»
Hcnons3yercs obopynoBanue
«Touxu pocray ([Jarunk
MarHUTHOTO T10JIs1)

JlelicTBME MAarHUTHOTO TOJS
Ha JIBKYIIYIOCS
3apspKeHHYH0 yactuiy. Cuna
Jlopenma. PaboTa cuibl
Jlopenna

DneKTpoOMarHuTHas
unaykuus. [Totok BekTopa
MarHuTHOU uHaykuuu. IJC
WHIYKUUU. 3aKOH
3JICKTPOMArHUTHOM
unaykuuu Papanes

JlaGoparopHas paboTa
«HMccnenoBanue siBIEHUS
3JIEKTPOMarHUTHOM
WHTYKITUI

NHnyKTUBHOCTD. SIBIIEHUE
camounaykuuu. J/C
CaMOMHAYKIUHU. DHEPIust
MAarHUTHOTO TIOJISl KaTyIIKH
C TOKOM.
DJIEKTPOMArHuTHOE MOJe

TexHudeckue ycTpoiucTsa u
VX IPUMEHEHUE:!




IOCTOAHHBIC MarHmThl,
SJICKTPOMArHMTHhI,
QJICKTPOABHUI'ATCIIb,
YCKOPHUTEIN JIEMCHTAPHBIX
YacTHll, HHAYKIOXMOHHAA
I1€4Yb

10

O6o06maromuit ypok
«MarsurHoe 1ore.
OJeKTpOMarHuTHas
VH]TY KU

11

KonTponbnas pabota no
TeMe « MarHuTHOE MoJe.
DneKTpOMarHuTHas
UHIYKIIHS

12

CB00O0IHbIE MEXaHUYECKHE
Kosiebanus. 'apmMoHnUeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.

IIpeBpamenue 3aepruu
HUcnone3yercs o0opynoBaHue
«Touku poctay (MyJIbTHIATIHK)

13

JlaGoparopHas paboTa
«Hccnenosanue
3aBHCHMOCTH N€pHOJIa
MaJIbIX KoJeOaHui rpy3a Ha
HUTH OT JAJTUHBI HUTH U
Macchbl Ipy3a»




14

KonebaTenbHbIN KOHTYD.
CBoboiHBIC
3JICKTPOMArHUTHBIC
KoJieOaHMs B UI€AIbHOM
KoJIe0aTeIIbHOM KOHTYPE.
AHanorust Mexmay
MEXaHUYECKUMH U
AJIEKTPOMATrHUTHBIMA
KOJIEOAHUSIMH

15

®opmyina Tomcona. 3akoH
COXPAaHEHHUS SHEPTUU B
UJ€aIbHOM K0JIeOaTeIbHOM
KOHTYpe

16

[IpencraBienue o
3aTyXaloluX KoJIeOaHusIX.
BriHyX1cHHBIE
MeXaHUYEeCKHe KoJieOaHusl.
Pe3onanc. Beinyx/1eHHbBIE
AIIEKTPOMAarHUTHBIE
KoseOaHus

17

IlepemeHHBIH TOK.
CunycouanbHbIN
NIEPEMEHHBIH TOK.
MoIHOCTh IEPEMEHHOTO
TOKa. AMILTUTYAHOE U
JICUCTBYIOILIEE 3HAUYCHHUE
CHWJIBI TOKA U HaPSKEHUS




18

Tpanchopmarop.
[TpousBoacTBO, Nepenaya u
noTpebaeHne
ANEKTPUYUECKON IHEPTUN

19

YcerpolictBo 1
MPaKTUYECKOE IPUMEHEHHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTO
TOKa, TUHUH
3JIeKTpornepead

20

DKOJOTUYECKHUE PUCKH TIPU
MIPOU3BOJCTBE
3nekTpo3Hepruu. Kynbrypa
HCITOJIb30BaHUS
AIEKTPOSHEPTUU B
TMOBCETHEBHOM KU3HH

21

MexaHn4yecKkue BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHMSI.
[Tepuon. Cxopoctb
pacnpocTpaHeHus U IJIuHa
BOJHBL. [lonepeunsie n
IIPOJIOJILHBIE BOJIHBI

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

23

DIIEKTPOMAarHUTHbIE BOJIHBI,
MX CBOWCTBA U CKOPOCTb.




[IIxana 3;1eKTpOMarHUTHBIX
BOJIH

24

[IpuHUUITBI paInOCBA3U U
TeJeBuacHMA. Pa3BuTne
CPEICTB CBS3U.
Pagnonokamus

25

KonTponbhas padota
«Konebanus u BOJHBI»

26

[IpssmonuHelHOE
pacnpocTpaHEHUE CBETA B
OJHOPOJIHOM Cpene.
To4euHblil HICTOYHUK CBETA.
JIyu cBera

27

OTtpakeHue cBeTa. 3aKOHbI
OTpaKEHHsI CBETA.
[Toctpoenue nzobpaxeHuit
B IUIOCKOM 3€pKaje

28

IIpenomnenue ceera.
[TonHoOE BHYTpEeHHEE
otpaxkenue. IIpenenbHbIi
YTOJI [TOJIHOTO BHYTPEHHETO
OTpakKeHHUs

29

JlaGopaTtopHnast pabota
«M3mepenune nokaszarens
MIPETOMIICHUS CTEKIIa»

30

JInn3sl. [TocTpoenne




U300paXEHUI B JIMH3E.
®opmyia TOHKOU JIMH3BI.
VYBenuueHue N1H3bI

31

JlaGopaTtopHnast pabora
«HccnenoBanue CBOMCTB
M300paKeHUM B JIMH3AX)

32

Hucnepcus ceera.
CnoxHbIN cocTaB 6e10ro
csera. LIer. JlaboparopHas
pabora «Habnronenue
JUCTIEPCUU CBETa»

33

WnTepdepenius caera.
Judpaxnus csera.
JudpaxknuonHas pemérka

34

ITorepeyHOCTh CBETOBBIX
BosH. [lonspuzanus ceera

35

OnTuueckue npuOOpsl U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOro NPUMEHEHUs

36

['panu1Ibl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[ToctynaTel cnenuanibHOM
TEOPHUH OTHOCUTEITHHOCTH

37

OTHOCHUTETBHOCTD
OJJHOBPEMEHHOCTH.
3ame]yieHre BpEMEHH U




COKpallCHUC OJINHBI

38

DHeprus ¥ UMITYJIbC
PENATUBUCTCKOM YaCTHUIIBL.
CBs13b Macchl ¢ 3HEPTUEN U
UMITYJIbCOM. DHEPTHS TIOKOS

39

KoHnTtposbHas padota
«Ontuka. OCHOBBI
CIIELUAJILHON TEOpUHU
OTHOCHUTEIILHOCTH

40

®otonsl. Dopmyna IInanka.
DHeprusi 1 UMITyJbe GOTOHA

41

OTKpBITHE U HCCIE0BaHNE
dororddekra. OnbiTe A. T
CroneroBa

42

3akoHsb!I poTodddexTa.
VYpaBHeHue DUHIITEIHA 17151
dororddekra. «Kpachas
rparuiay Gororpdexra

43

aBnenue ceera. OnbITh 1.
H. JIebenesa. Xumuueckoe
JEeUCTBHE CBETa

44

TexHudeckue ycTpoiucTsa u
IIPAKTUYECKOE IIPUMEHEHUE!
dboToreMeHT, POTOIATUHK,
coJHeyHas Oarapes,
CBETOJINO]




45

Pemrenue 3agad mo reme
«DIeMeHTBI KBAHTOBOM
OITHUKI)

46

Mogens atoma TomMcona.
OmnsiTel Pesepdopaa nmo
pPacCesiHUIO O-4aCTHIL.
[TnaneTapHas MoJieb aToMa

47

IToctynatel bopa

48

N3myyenue u norioumeHue
($OTOHOB NpH 1epexojie
aTOMa C OJJHOTO YPOBHS
SHEPIrUH Ha Apyrou. Buasl
CIIEKTPOB

49

BonHoBBIE CBOMCTBA
yactull. Bonnsl ne bpoitns.
KopnyckysipHO-BOITHOBOM
nyanu3M. CIIoHTaHHOE 1
BBIHYKJICHHOE U3ITyYCHHE

50

OTtkpsiTHE
pannoakTUBHOCTU. OTIBITHI
Pezepdopna o
OTIpeIeIEHUI0 COCTaBa
PalMOaKTUBHOTO U3ITyYCHUS

51

CgoiicTBa anbda-, 6era-,
ramMmma-us3JIyudCcHUs. Brnustaue
pPaZOaKTUBHOCTH Ha




JKUBBIC OpPTaHHU3MbI

52

OTKpbITHE IPOTOHA U
HeuTpoHa. M30Tomsl.
Anbda-pacna.
DJIEKTPOHHBIN U
IO3UTPOHHBIN OeTa-pacrna.
['amma-uznyyenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuum.

S nepHblil peaktop.
[Tpobnemsbl, NepCHeKTUBHI,
9KOJIOTMYECKHE aCIIEKTBI
AJIEPHOM SHEPIETUKH

54

DJIeMEHTapHBIE YaCTHUIIBI.
OTkpbITHE IO3UTPOHA.
Mertonbl HaOMOACHUS U
perucTpanuu
AJIEMEHTAPHBIX YACTHII.
Kpyrusbiit cron
«DyH1TaMEHTAJIbHbIE
B3auMoencTBus. ENMHCTBO
(bu3nYECKO KapTUHBI
MUDPa»

55

OTansl pa3BUTHS
actpoHoMud. [IpukitagHoe n
MHUPOBO33PEHYECKOE
3HAa4YCHHUE aCTPOHOMUU. Buj




3BE31H0r0 HEOa. Co3BeE3 1N,
APKUE 3BE3/bI, INIAHETBI, UX
BUUMOE JBHKECHHE,
ConHeuHas cucreMa

56

Comnnne. Conneynas
AKTHUBHOCTD. ICTOUYHUK
sHepruu CoJiHIIA U 3BE3]T

57

3BE3/b1, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
TJIaBHOM
MOCJIENOBATEIHLHOCTH.
BuyTpeHHee cTpoeHue
3BE311. CoBpeMEHHBIE
MIPEICTABJICHHS O
MIPOUCXOXKICHUN U
sporony CoJIHIIA | 3BE3]

58

Mneunsiii IlyTe — Hamma
I'amaktuka. ITomoxxenue u
nekenne CoHia B
I'amaktuke. ["'amakTuku.
YépHble ObIPHI B SApPAX
raJIakKTHUK

59

Bcenennas. Paz6eranue
ranakTuk. Teopus
bonpmioro B3peiBa.
PennkroBoe u3inydeHue.
MertaranakTtrka




60

Hepemennsie npodiaembl
ACTPOHOMHH

61

Konrtponbnas padora
«IEeMEHThl aCTPOHOMMHU U
acCTpOPUBHKI

62

O6o06maromuii ypok. Posb
($U3HUKN U aCTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHICCKOM,
COIIMATLHOM 1 3THYECKOI
chepax nesaTenTbHOCTH
YyeJI0BeKa

63

Ob6o06maromuii ypok. Poib
¥ MeCTO (PM3UKH U
aCTPOHOMHH B
COBPEMEHHON HAy4YHOHN
KapTUHE MHpa

64

O606maromuii ypok. Poib
dusmueckoit Teopun B
(dbopmMHupoBaHUU
Ipe/ICTaBICHUHN O
du3nyeckoil kKapTuHe MHUpa

65

Ob6o6maromuit ypok. Mecto
(u3HUecKoil KapTUHBI MUPa
B 001IIEM psTy
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJICTABICHUN O




1910)31010)i (S

66

Pe3epBHBIt ypOK.
MarunutHoe noie.
OneKTpOMarHuTHas
WHTYKITHS

67

Pe3epBHblii ypok. OnTuka.
OCHOBBI CTICITHATBHOM
TEOPHUH OTHOCUTEIHLHOCTH

68

Pesepubiii ypok. KBanToBas
buznka. DneMeHTHI
aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






